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CV3 BOLIU

XIX acpna Mabaaliau KOHIIAp, MCTALTVPIUAra XOc xapacHiap,
WIMILNA, YHHHKW, KMCHOTa, acoc (MHIKOP) Ba Ty3nap wuiiad uuka-
PHILTA J0UD TAXIWIRN TanKNKOTIap acocHaa PUBOXK TOMTAll aHop-
FalMK KMME V3HHRNT HVHaTMIIN KUXATHAAH opraliik KMMERaH asya
V30K MaBkela 6Viand, kumEsmii (pannap Katopnjia MKKMIUY Ypumn-
W araarat 5uu. Yiua 3aMon aHopraHuKIapu cofia Taiépialn, cvib-
(hat KHCAOTAHM KATAAM3ATOPAAD HINTHPOKMAA Muriab uukapuu,
Maxcye NVIaTIap sSpariil, MeTAUNIYHOCIUMK coXacuaarn xapaéli-
JapHK Vanapuuuir Gupuiun Ypunnarn mysaddakuariapu acd 6m-
nap saunap. . M. MenaeaceBHHHT JaBpuil KOHVHH Ba AaBpHIi cuc-
TEMACUHKMHT Kamd 3THANIIN YTral acpHMHE OJaMILyMYyT WiMuil
mysaharuary 6¥1um. By kawdmér anopranuk kuménunr XX acp-
JIATH Srajuiaral XoJaruHi Ba VHUNT SIITH ACPAATH POJTHHU Oenry-
nab depan.

XX acpaa kumé dann Tes cypbamiap OiiaH pHBOXJIAHIN, Tep-
MOZMHAMMKAHKHT MyBaddakusTaapn KMMEHHNT PUBOKIATIAIIIATA
KATTd TabCup KVpCaTian, HMeKTp TOKH EpaaMiia XaBogaH azoT
(11)-okenan oanu, Fabep veyinaa cunTerHk aMMHak HuUad Ynka-
puir jivara KVAMIAN. paaHOAKTHRIMKKS oMl WIMMIA Ba aManuii
nuiap pyéera YHKAH, MarHuil oprauuk cHATesIap Tydaian sa Ko-
OPAMHAIMON BUPHUKMATIAD KMMECHHMNT Kalal PUBOAIAINIIN Ha-
THAACHIA AHOPFAaHMK KAMEHMHT HA3APMIT Ba aMaanil acocjapy Mab-
nym MysadakuaTIapra 3puLIn.

Moaia (aTom Ba MOJIEKYJIANIAp) TY3WIMIIKIA AOUP Hazapusiap-
HUHT PUBOXKIANMILIKM aHOPTAHMK KUMEHN Kyna MyxuM myeaddakn-
ATaap ToMoH HyHanTapan. XX acpumur 30-iiwulapura Kenranaa
OJIMMJIAP SLAPO CKMJIFMCHHHHT MOXHATHHK BA TPAHC-YPAH 2JIEMCIIT-
Jlap cuuresnnm Vanarrupuiura Mysaddar 6yuamaap. Jdappuii cuc-
TCMAHUHT IHT OFMP 2ACMEHTIApY Ba yaap OUpHKMaTapuHu TAIKHK
ATHE COXACH PAAMOAKTMBAMK OMiIaH aloKanop DKAIuIMIY Tydaiinn
AHOPTaHUK KUMEHHMHT SIHTM OMD coXacu — paduokumé RyHanuim
sparwiid. by coxarmnr mysaddakusTaapi KOCMOKUMEra KaTTa Tab-
CHp KVpeaTiu; HaTHXaAa KMMEBWIT 31CMCHTIapHUHT CHHTE3H 1071~
Ay3napaa connup GVAMLINUIN XaKWaary Fosiap Mykappap T¥Fpu ieb
TONWIK.



Jaspuil CUCTEMAHMHE SHTWI B3 ¥PTaua BA3HIAMM HICMEHTIAPH-
HH VYpraHMil Kapaéruaa TaskMkoT onud Ooprad onymaap Tabuat-
HUHT HF MYX#M CHPJAApUHHM ovHdilira Mysaddak 6ynnmunap. Bonopoa,
YIAEPOA, a30T, KHCAOPOA, ONTHHIYIYPT, TeMup, KobanpT, MOonud-
IeH, #Hon Ba HOLUKA DIEMEHTIAPDHHHT 3TOMIIAPH 3PKHH X01aT2a «THHY»
Mapxya G¥aca-aa, yaapra HYp Ba 2JICKTP 3HEPrud TALCUP STraHga bpa
3ApYP ILADOMT SPATHANAYNA MYPaKKaD Moaziap xocun 6vaanu, 3Bo-
MOUMA XapaéHMa 3¢a yrap THPHK Ba HUKDAOBYM MAaTCPUA KVPHHH-
LEUTA afRaHaNy. FHAMTHKEA GNOKMME OHIIaH aHOPraHyK KHME ¥pTa-
CHAA «ON0AHOPTAHKHK KHME» HOMAM $aH COXaCH BYXYITA KeAAH, «0H0-
reH 3INEMEHTAAD» DYHXATH TYIUNIH, «3NEMEHT-OPTAaHNK KUME» CoXa-
CH PHBOXJTAHAN. DHOreH 3MeMeRTIAD KYMIACHTa, MACaliaH, BOAOPOI,
KHCNIopon, a3or, viiepod, docdiop, TeMHp, MarHkii, Kanluid, HAT-
puil, MonuOacy, Hon Kabu NEMEHTAAD KUPWUIN AHWKIAHAH,

YxyBUMnap uxTHEPHIa XaBoNa 2TUARCTTaH YOy BapcluKIa aHOD-
FAHHK KHMEHWHT XO3HPIH XOMaTH, YHUHT Maxcye MaTepHawiap Tai- -
éprawnary ponr, JAappPUH CHCTEMAHMHE TAPAKKMETHAALK AHTH
KApAWNAD, AHODTAHHMK KMMEHMHT Ha3apHuil acocnapu, atoM, AIpo,
MOJICKyAatap TYIWIHWY, KUMEBMA GOFMTAHUIUAAD TYDPIApH, TEPMO-
OUHAMKKA ACOCAAPMHMHI 2HOPTAHUK KYUME COXacuaa KymTanuilin,
pPeakInA Te3MUIH, KHMEBHA MYBO3aHAT, KOOPAHHALIMOH GHPHKMA-
nap 6agd atunaan. KutoGHHHE GouInAaH TO OXMPKRIaya MOIAATAp-
HUHT KMMEBUI TY3UAMINK OWAaH YIADHUHT XOCCATAPH BA VIDAATH-
JTHIIK OpacHJarH MyHocaGatnap Gatadona BaéH aTunaH. YKyBYH-
BaH KUTODHUHI Xap Kaitci 600H oxupHraa KeJlTUPUATaH caBoaIapra
#®aroD GEpULIM Ba TOMLUPUKIApHU Gaxapmilv Tagad xWIMHALR,
sepoe, 0y sasudanapui GaxapHil YKYBUWIADHUHT MYCTAKI HLUEA-
PHHWHI caMapanopn#riHy OWMpHLIra EpaaM Hepaait.

KuroGnuur 1, 11, VI—IX 8a X1 GoGnapuHuHT acockit KuCMna-
pa X, P. Paxpimon tomonuaan; 11—V Ba Gomka 60G1apHUHT afipum
EMCMAApH (aTOM TY3WAHIIM, nAaBpHi CUCTEeMACHHUWHT PHBOXJIAHH-
RIHAArH AHCH Tacaspypiap — FPyNnAaBHH 8a SACKTPOH TY3HMIHIUTA
aCOCNAHMAH BEPTHKAM, TOPH3IOHTAL, AHArOHAN ¥XIAWAKHKIAD, HK-
KHJAMYM AaBpHBMMKHUHE HA3apri ACOCRapH, KaAHHOCHMMETPHA
TYLIYHYATAPH XAMIA 3NeKTPOH XKYPTAAPHKHT MOACKYAA TCOMETPHA-
CHra TABCHPH XAKMIATH HAZapWH acocaapu, KWCAOTAa Ba acocnap,
CONbBO CHUCTEMAAD, KATTHK, Ba IOMINOK KMCIOTA XAMIAA acochaap
xakuaary TviayHyanap) A. F. Mybraxos romonimaan spnmd. Kntod-
Huur XI Gobu 3¢ca H. A. [Tapauce ToMoHuzan ¢3unau.

KuTtob k¥nésmacuHH Kypub 9MKub, Y3RnuNr KUMMAaTAH Macia-
xataapHHy Gepran KHME gannapd ZOKTOPH Bpod. Hynuuboer AB-
gycadhy AGRYRAIUIOBUUTA BR KUME rannapu noktopu, npod. Tom-
mynatoB IOHyc TomnynaroBuura Ba npod. Kocumosa Cranna
CotkxoBHAra Myaiaudgaap ¥3sapHHWHE CAMHMHE MAHHATAOPYHIHK -
JAPUHY W3XOP FTAIUAAD.

Myaanuhaap



1 BOb
KUME TAPUXU XAKHJIA KUCKAYA MABJIYMOT

Byryn ayHé kumErap ONMMIApH, KyMIAJaH MTAIMAIHK
M. Jlxya KuMé TapuxvMHKN Kyiliaa KenTupuirad Oelrra karra
naspra 6yimiuny Takand Kuaguuap.

A. Kuménunr ankaménan agsanrn aaspu. by nasp aynéna
MagaHuAaT Gomnammnian Toptrd To IV acpra xkanap naBom
arran. By nasppna taxpubana Kynra KMpUTWITaH Ouivmaap
apjio/yiad apnoara Ytud Keiarad. YiapHu OUpnaliTHPYBYU Ty-
LIyHUAIap Xany sipaTiiMarad aau. Xomawénapaas M1uc, 6poH-
3a, TeMup, 1unwa, O0YeK Ba Gomika MaxcyjroTaap vinab yu-
KAPHIL ACOCHHY TAIUKMI DTTaH KUMEBMI XapagHiap Xxakuua-
' TABJIMMOT KYITMMHT HWIIVK Tapuxra sra. MHCoHnap Xyna
KalnuM 3amMoHnapaan 6epu onTHH, CUMOD, KyMyill, OJTHHIY-
rypr Kabu 371eMeHTAapHM, Ol TY3M, a44MKTOLI KabKu Mypak-
xab MoaanapHu AX1M ouiaradaap.

Amanumii kumé Munonnan kapuii6 4000 itwn wirapu Mucp,
Meconotamus, XHHAMCTOH, XUTOH MaMIaKaT/iapuaa puBOX-
nada Oonwnakau. Amanuil Kumésnit 6unumaap Mucpnan
KAUMIH JIYHEHMHT TYPAN KMcMiapura tapkairaH. «Kumés
CY3MHUHT Keub YuKMum Xakuaa nkkuta Gukp Gop: GupuH-
umeu: «Kumeé» — By apad i «kopa» ieraH MabHOHH Omi-
aupan; Oy cy3 Hun napé 6¥itnapuaarn Kopa Tynpok/i Xoii-
Jlapaa aMannil KUME Tapakkuit aTraHnaan Keamb unkkau 6yica
KEPaK; MKKMHYNCH: «KHME» cy3M FoHOHYA c¥3 OYnub, acn Me-
TaUIap MILIAb YMKapULl TEXHOJOTHACHHN OUAIupanm,

Tabunarra ¢ancacda HyKTaw HasapulaH xKapaw Jacriad
OHoH mamiakaruuad Gonuiamau. KOHOH oaumiapn mare-
pus KaepjiaH kenud YMKKAH aerat capoira xaob usiaii 6om-
ganunap. Yywonun, ioHoH ogumuy Pasee (Munomnas 7 acp
wirapu) ¢guxpuua apactnabku marepus cys 0ynub, Gapua
Hapcanap cysgan xocun 6Vaaau. Yuaau kapuitd 6up acp ke-
ity bowka Gup oHON ONMMI AHakcHMmeH Gapua Hapcaiap
XaBogaH xocun OViaran pe6 taxmuH Kwiran, Munonaan V
acp warapu yrran lepaximt xamma Hapca oJoBIaH Kenuo
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YUKKAH ed aiitrad. VHUHT QUKpU4a, Matepuan Y3/IyKcus
xapakart kuaunb typazgu. Munomman 490—430 iwn agsan Vrrad
IOHOH OTUMM DMTICI0KT Gapia Hapeanap TVprra acocuit Mo~
Ja — CyB, XaBO, OJIOB Ba TYNPOKAAH Xocwa 6Vnran netinu.
Munomnas V acp o anH saral Marepuanuct oaumiap Jles-
KMII Ba YHHHI Worupian JdeMokpuT dapua Moatanap kysra
KVpUHMAANTIad jlapakaia Maiioa sappadajiapiad — amom
(6ynuuMac 3appada) aapaad TAWKEA Tourad jeraH Qukp-
HU Warapu cypradaap. YiapuuHr GukpHya atoMiap ysapo
oup-oupnnan 6¥Viu ¢gazo dmnan axpanud tvpaan. Mutomian
1T acp wnrapu snuarai Apacty (Apucrorens) Tabuartra wie-
ATUCTHK HYKTaW HasapiaaH Kapaau. ¥ aromnap sa 6y ¢aso
MaBXy/UIMTHTa Kapiin YuKan. Yauur dukpuyda, 0yryd ayné
«COBYKJIMK», <HCCUKJINK», «HAMJIMK» Ba «KVPVKIHK» J1eb
aTaIa/IMTaAH TYPT XYCYCUATHMHI «iacTjiabku acocHit mare-
pusara» (KBUHTICCEHIMATA) Keand KVImWInujian Xocua
Oynran. YHuur alrvnimua, acocHit Marepuara HaMJIMK Ba
COBYKJIMK KYHIWICA — CYB, MCCHKJIMK BA HAMJIMK Ky1uuaca —
XaBO, KYPYKJIHK Ba MCCHKJTMK KYUIWITaHWAA — OJOB, HUXOAT,
KYPYKJIMK Ba COBYKJIMK KyINWIraHuaa — Tylnpox xocui byna-
M. ApacTy TabauMOTHAA «IacTiabKy MaTepus» TylIYHYacH-
HUHT Gopauru — Oy TacaBBYypJAApHHHI KMCMaH MaTepraanc-
THK XapakTepra sra 9KaHMHM Kypcarcana, yjiap acocal ujie-
anueTuK Tacaspypiaap 3am. lynwsr yuys Oy TacasByp-
JIAp WIMHWHT TApaKkKHil STHIINATA anva TYCKMHINK KypcaTiu.
Apacty Tacaspypiapu panga XVI1I acpra xanap xykm cypu®b
Ke/iu. ApPACTYHMHT MaBXyM TacaBBypJjapi aManuii daoausT
Owunan GoFnauMaraH 37m.

MucpankiapyuHr amanuit kuméen sa fOHoH ONIMMIAPH-
HUHT (ancapuii TacasByprapn acocuaa mitoutan 300 v
ABBAN KAaAMMMIT AYHEHMHT MajaHWii MapKasy Alekcaripus-
Ja akajaeMHs Ba KyryoxoHanap tauknn rorau. Muronumus-
HUHT 47-iunmnaa Oy KyTyGxoHanapaa comp 6yuraHd EHFUH Xyaa
kym (40000 xuan) kurobaapra 3apap erkazan. Mucpun apad-
Jap 3a0T STraHuan KeiuH, AlleKCanipua akaeMUACHHUHT
koarau Goitnmotapn VI acpua apabnap kViura yramu. Apag-
nap «kuMe» c¥3u onamra, apad Tuimnra Xoc¢ «aji» KVimmyacH-
HU KVIIMD kKuMEnn «ankumés 1eb ararariap. Apadbnap dao-
JIMSITH HATIDKACHIA KUMEBHIT Mab/yMOTiap BUpMyHYa PUBOXK-
NaHIN; yiap SHru-stHru mojanap Kaindy kuouwnap. VIIT acp-
jaa kumésmit Gunnmuap apabnapnad Mcnanusira Ba yHIaH
Epponara yra 6outaitan. Kamnmmit Mapkasuit Ocué, xym-
JIajiaH y306eKk oMMaIapy xam ayHE azadbuéruiaa apab onumiaapu
KATOPHIa KHPHUTHITAHIAP.



Xozupru Mapkazuit Ocué xynyauoa uxof 31rad rabdar-
Inyiocnap opacuia AyHETa TAHUATaH ORUMJapHaH byxopo-
ik Aby Amm vibd Cnao (980—1037) Tu6Guét coxacuma Kjmn
mlapd OMAaH MaluxXypamp. YHUHT duxpuda KUMEBHI Ou-
NUMNAD OATAM MOAJARADAAH ONTHH OMHMTa 3mMac, 6amku
JOPHBOP MOZAANApP APATHILIa XU3MaT KHAMILIH Kepak.

XopasMaa aab ko 5TraH A6y Patixon bepyunit (980—
1048) nunr «Kummarbaxo touwapun 6uand ommiy G¥inua
MabAYMOTAAD TYIINAMH» JeTaH PUCOJACH ¥lua 3aMoHaaru
Mapkasuit Ocué, fIkun llapk, xarro Erponana xaMm mab-
JAHEYHOCITUK COXACHIArM AT HUPHK acap XUCOOAAHTaH.

B. Ankumé naepw. By mapp TV acpnan XVI acpra Kanap
Jlanom »TanaH. by naBpna swaran kuMérapiaapgancada To-
HI WM H T CEXPNH KYWIapHTa WIIOHUD, YHH AXTapTaHiap; ury
Guia Oupra y3oK yMp 0axu 3TyBYHM MIEKCHD Ba YHUBEpCan
SPITYRYK — A KATeCT Kabu MOSAATAPHY TONMILTA MHTHA-
FAHNAP; y1ap Typau adcoHanapra xaM KaTTHK MEBICHTaHNap.
LEspornaga VIIT acpra «ankumés maspn Somnasany; yuia 3a-
MOIa MILIA0 YHKAPMIEHMHT XycycHsTaapura kypa Espona
yuyli Kepaknu maxcyiaornapHu Ocué MaMIAKATNADHEAH CO-
THO oW yMVH ONTUH 3apyp 3au. Hly cababmu ankuMérapnap
1 dhaonuaTnapuHy «pancada TOMIM» HH XOCHA KWUIHLITA
KAPATraHaap. YVJIapHHHT GUkpHYa «hancada Tolm» axoHnd
Xoccanapra 3ra — TeMHpP Ka0H HOac/l MeTauiapra terca, Yuu
QATHHTA, Xeu BymMaraHna KyMyusFa ajimanrupmiliv, 6eTob
OfaMHM COFAHTHPMINY, HaxTcusnapra 6axT KeATWpPHIIK Ke-
pak aau.., Bupok ynapHHMHr ey OupHr xam «pancada TOIMHN»
APATA ONMAAM; NEKMH KYPHHUIEW OATYHTA ¥XiaraH KOTHII-
manap oand, onaMnapHu «OJTHH» ged® MILOHTHPHILUTA YPUH-
FAHJIHKIapH TapMx caxidanapyaa 8310 KoAIupuiaTaH. ANKHME
AABpHHUHY canOuii TomoHaapu GnnaH OWp KaTOpda YHMHT
WXx0o0Wit ToMoHIapy XamM 6Vnmi. by naBpas MoaAHHE To3aIa1l
yeyanapy — GUARTpRAn, OyPIaThui, dVERAHTHPUOY, 3pH-
THIL, OUP SPHTYBYRAAH BOIIKA 3pMTVBYMIa VFKa3ui KabH
AMaNUH yCyInap TONMWIAK; HUTPAT, Xnopua, cyiabdar, doc-
aT kucnoTanap Ba Oo0lIKA MOJIaNap, XaTTo, YHHHH XaM
Kamd 3THIOH. .

AJKMMETapaap acocaK ApacTy TacaBBYp/apura acoCaaHTaH
aaunap. ¥iaap ApacTyHUHI TYPT JEMeHTH KATOpWTa siHa vy
IMEMENTHH KYIIIUAAD; WyHAa KWIU0 3MeMeHTIap COHH 7 Ta
Gynau: 1) xaBo; 2) onos; 3) cyB; 4) TYOPOK; 5) ONTHHIYIYPT
(v «CHYBYAHJIMK» XOCCACHHH Y3HIa MyXaccaM KWiap 3aH); 6)
CUMOG «METAUTHK» XOCCACMHU MYXKaccaM KWIapAaM Ba 7} Tv3
(OY 9pYBUAHNIMK XOCCACHHH V3Hi1a MyXKacCaM KWIapou).
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B. Knmépuit Onanmaapuunr oupaamwm naspu. by nasp Vs
wumra XVI—=XVIII acprapun onama. by BaKT/1a KMMEAA SITPO—
KUME (THOGMET KMMECH), MHERMATHK KUME (rasznap Kumécu),
cdutorucron Hazapusicu, M. B. JlomoHocos Ba A, J1. JlaByasbe-
HUHT (DIOFMCTOHHM Pajl STYBYM CHCTEMAIapM SpaTWIraH.

XVI acpnan Goinad EBpotiaHMHTr acOCHIi MaMiakaTnapy-
1a MHUIad YMKApPHMILHK IOKCAITHPULI, CaB/I0O-COTUKHMU SXILH-
Jlan, CAaHOATHHU HUPHKAATHPUI MACATAIAPHHHN XaJl KMWJIMILITa
acocuit 3bTroop Oepunan. Uy caGabnu xumé XVI acpHunr
Apmuznad 6ouwtad amanuit BazudanapHu Xan ITHLITE KHPH-
wanu. Yia 3amonna mmdokop T. Tapauense (1493—1541)
Ba TOF uHxeHepn I. Arpukona (1494—1555) kuména pecdop-
MatopankHu 6ynénra kexrupaunap. [MapauesscHuHr pukpu-
ya KUMEHMHT Ba3udacy 1opu-aapMoHiIap Taiépnaiaad nbo-
pat OYaMOFM Kepak; Arpvkosia 3ca pyaanapiaH MeTajiap
XOCWIT KMJIMILIHM ACOCHH MaKcan KMand Kyitmm,

AlHMKca MeTaiiapra 6ViraH sXTUEKHUHT Te3 IOKCATHILIM
METATYPIHS COXacHaa TATKUKOTIap onub GopmiiHmu Tako30
Kyiav. ATpUKoia MeTaniap Ba MeTALIYPrus XaKkuaard yuia
faBpra Kajiap oyiran Gapua MabiyMOTIapHu TVILIAIH Ba V3u-
HMHT KV/IAHMACHHM HalIp T4, Vuia 3amonna éuni, Ok-
CHIUIAHMIL, KaHTapUIMil KapadHiapira OML Kyla K ama-
JIMI MABJIYMOT/IAp MNFHIUTH. AJIKUMErapaapHUHI Apacty cuc-
TeMacura acoc/iaHrat MICAUTHCTHK TACABBYPJIAPH ACOCHAA AHTH
xoamcanapum wizoxnat GVnmanu. 1661 i wimima onumu
P. Boiias (1627—1691) ankuMErapnapHuHr 2AeMeHUIapiHmn Y3u-
HHHI « XMMHK—CKEITHK» J€FaH acaphia KaTTHK, TAHKM KWIIH.
Y «aneMents Tyniynuacura aespiauk tVrpu taspud Gepan. V
Mypakkad Mojtanap napuajaHrania Xocua 6Vaanuras oaui
MOJLLUIAPHK daemenm Aeh ataau. YHIaH TAWKAPH. KUMEBUI
OHAMMIIAD XOCHI KHMILIA TAKPHOAHMHT axaMUsATHHI Kypca-
™30 Oepan. Jekun P. Boitib, Yuia saMonaa TViiaHras aManui
MabJIVMOTAAPHH 30X KWIA ONaAMIaH YMYMHH HA3apPHSHH
SIpaTa OJAMAIN; BaXOAaHKH, DyHnal Hasapusra SXTHEX Xyaa
KatTa 21d. Exnni, okcHtanMun Ba Kadrapuinil Kapagwia-
PHEKN HOTVFPI U30XJI0BYH (hoeucmon nazapuscu 1700 innga
I, Irans (1659—1734) toMmounaad wirapu cypuiau. bynunir
HaruxacKHaa KMME AIKMME JaBpuiaH MKKWHYYM Aappra — ¢guo-
2uemon Hazapuscy naspura Vi, OIorucTon Hasapusacura Kypa
Xap Kauuail énuura KoOuiI Moia TApKHOHAa Maxcyc TApKH-
ouit Kuem — G orucrYoH Masxyi 6Vand, Monina éunimm-
HUHT Ba OKCHWUTAHMITHHUHT cababu aitHy Mo/uia Tapkuduian
thrormcronmur UHKUO KeTrimaup (loHoHYa «IorucToH»
cy3u E€HyBuM Jemakiaup). OkcwuiaHrad Mojgara (Macanas,
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pyipara) daornetodu KV Moma (KYMUP) KVIIWITaAHA OK-
CHUIAHMAarad Moana (MeTaui) Xocus Oyaanu. AKcuHYa MO~
A okcwiaHranuia (Eku eHraunaa) V3 proructonnHy Hyko-
rann. Diorveron Hazapusich HOTYFpU Oyiica-na, y wxoOMi
axamusrTra sra 63uin. Yia samonaa Tyniaanrad, 6apua amMan-
JI AHUKJIaHTaH MabIyMOTJIapHM OMp cucTeMara CoJIIu.

MjorncToH HazapUACUMHUHT Tapadmaopiaapura Kumeérap-
NHeBMaTHKIIap Aeran HoM 6epunan. Ynap karopura K. Ipu-
crm, . Kagenaui, Kapn Ileene pa Gomkanap xam Kkupaau.
[TuesMarnknap Xxyaa Kyn raznapuu kamd sruiura mysaddax,
OVnmnap. Yiap rasnapam daxkar cys yeruna smac, cnMod Ba
001K CYIOKJIMKIIAD YCTHAA XaMm WHFMINTa, YMyMaH rasjiap
Outan nuamky ypraguiura mysaddaxk 6ymounap. Macanan,
Hpucriu Boropoa x1opuany Ba aMMHakHH CUMOD ycTHaa iFa
oian. Temup Ba pyxra cynbdar KUCI0Ta KM XJIOPUHIL KUCIO0Ta
ABCHP HTTHPUO, BOIOPOA XOCUT KWIIIH BA YHU NACTAA0 «T03a
thnorucron» 1ed nsoxnaaun. Jlekun 0y HOTVFpU OYIMO uMKan.
Iy naspuunr vuuaa sBoaopojl (Gropul, KUCIOPOJ, apceHar
kuenoTa pa Gomka Moananap Kamd aruanu. ®rorueTon Ha-
SAPUACHHUHT aCOCHN KMHMHMMIUIM — METalll OKCHAMHUHT
1034 METAUITA KAparaHaa OFMPPOK SKaHJWTHIa BIH, YYHKH
GHypun MoLanaH UIOTHCTOH MMKMO KeTrad, KOJraH Mojla
CHIWIpoK 6ynu6 Konuiun kepak 3aM. LyHuHr yayH ynap «gio-
rucTon — MaHduit oFupiMKKa sra» aeraH QUKPHU WiTapy
cypawiap. by ¢hukp xam HoTYFpH 6¥110 unkan. OnorucToHHn
aXpatd oMl Ba YHM TCKIIMPHII MyMKMH bynmamn. ®no-
TUCTOH HA3apUACUTA 3WJ1 DYNTaH SIHrA-sTHTH KalihueTiap coHu
Huwan-iwira optub Gopaw. Wy cababnu pespan 100 diun
XVKMPOHJMK Knaub KeiraH (JIOrvMCTOH HaszapuscH XaM V3
AXAMMATHHI HVKOTIM,

Pyc onmmvu M. B. Jlomonocos (1711—1756) daorucron
HA3ApUSICH HOTYFPU JKaHIurnuu ucoornad Gepau. ¥V 1736
Huwuyla V3unuHr taxpubasapd acocuaa MeTaml (MacanaH,
KaJlai €KM KYpFolumH) €MUK MAMLILIA KATTHK KM3IMPUITAHIA
YHUHT OFAPJIMIH  y3rapmail KOJIUMIIMHU KYPCaTau; Y MeTall
CHIrAHWIA OFUPIUTMHUHT OPTHIIUTA ca0ab MEeTA/THUHT XaBO
Ounan Oupykmimaup e ucbot kuman. M. B. Homotiocosian
Oup Heya Hun Keitun Mamxyp dpadiys onumu A. Jlasyasse
(1743—1794) xam meramiapuu (MacanaH, CUMOGHM) V30K
KM3IMPUIL HaTHKacKJa Xeu kannait guorucrod MYKIUTH Ba
MeTa/Ul éHraHuaa y XxaBoHuHr 1/5 kucmu (kucliopon) 6unam
Oupukmmun kVpcariu. M. B. JlomoHOCOB, onataa MaTemMaTh-
Ka Ba (pu3Mkana doiganaHIalural UaMui METONIAH KMME-
na xam doipasaniil KepakiuruHy Takiaudg kuiuim, Y 6upop
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MOITAHH XapakTepam Y4yH YHUHT 3HWTUTH, EPYFIHKHH CHH-
JWPHLIN, KalHAaIl TeMnepaTypac Kab| 1y MOAAA YUYH OOH-
MMl OyITaH XoccalapyuHM aHUKJIAIL 3apPYpPAMTHHA YKTHPIH.
[y nuwiapy 6unan M. B. JIoMOHOCOB X03Uprv ghusuk Kuméea
acoc coun. A. Jlapyasbe Qu1orucToH Ha3apusicd YpHHIA € H 11 1
XAKMAAr¥ XMWCAOPOJN Ha3apHMACHHMW ApaTaiMd Ba
MOJUIAIAP MACCACUHWHI CaKJaHMLI KOHYHUHN Tabpuduaaiira
mysadpar 6yanmn. Iy Gunan Gupra wimmit KMMEra acoc co-
JIAHITA.

I'. Muaxnopnii konywiap gaspu. XVII acpna kumMéuunr aco-
cuit Basudpanapuian 6upu Tabumi MUHEepaap Tapkubu Ba
xoccanapunn yprapmm sam. XVI acpaa sca kmmépnii sie-
MeHTIap V3apo xoxjaraH MHKAOpAa OUPUKA ONanuMM, EKH
viap onp-6upn Omnan GMpUKMIIKAA KaHAAMIND YeKJaHUIl-
nap GopMmu? AeraH MyaMMOHMW Xl 9TMiu KuME dann yuyH
acocuii macasia 6y116 Konan. by MyaMMoHHM Xain athia Goui-
JIAHFAY MOUIAIAP BA MAXCVJIOTAAP OPACHIATH MUKIOPHIl HUC-
OGatnapuu Vprauui, WIrapu oJMHTaH MabAyMOTIapHu KalTa
KVpub unkura sa XK. IMpyer 6unan K. Beprosute opacunaru
KVI inuink MyHosapaun [pyer doitnacura xan sruimimmra
Ba mapuGrune doumuiiauk Konyruny Taspud) sTvammra oamnb
kemuu. A. J1. JlaByazbeHUHT Kucaopod HA3APUSICH XaMaa Tap-
KUOHUHT noumuiink kouyan XIX acp Gonuranwmmna ta-
PaKKMil STTaH KUMEGUil maxaua UMKOHUATAAPH DOLUIAHFHY
Mozaiap Guian OMp Katopia MaxCeyjiomwiap TapKuOuHu My-
KAMMAT Yprauuiien, Mutepauiap TapkubuHn yKyp Ouamm-
HU, AHIY NEMENTIAP Kauih STHIHHK, VIADHWHE XOccaiapyn-
HY YYKYp ¥praHuul Kadm MyXuM aMaiuil MuuiapHy puBOX-
Jantupruira caba® 6Vmmu. Bydmait mzuma WVeanwira sra
OVAraH M3JaHNILIAp HATHXACHMILA MYyXMM MablyMoTiaap
TVIAAHAM, AaHOPraHuK Moatanap Typilapu Ba cuuduapra
OYuul yeyimapy 1uakJuIasan.

XIX acp Gomnapuma XK. JanbTOHHMHE Kumésul amomic-
muxacu, A. ABOTAADOHHUHT MOACKYAAP HA3APUACU, AMOM-MoAe-
KYAAP HA3APUAHEHE DYBOXIAHNLIN BA YHUHT TAHTAHACH 103ara
yukaauras aasp Gonuianad. by gaBpia BaleHTIMK Ba KUME-
BHI DOFIAHMIT XaKWIATH TALIUMOT 103ara Kelau. ABOrajapo-
HUHI aTOM-MOJIeKYIIap dapasu sipaTuili, amosm MaccaiapH
AHMKSAITA KApaTWITaH TAAKMKOTIap amaira onrmpuia dour-
Jaman. KaHHUIILAPOHMHT aTOM MCIOXOTH aMajira oljiM Ba
NVAPOBapAMJIa, «QmMOM>, «MOAEKYAQ», «IKGuUearelnt> Kabu Ty-
HIyHYaIap aHuK MabHO Kach DTHIIMra ity oMWILLn.

KuméBnii sneMeHTIap XakMuarn WiMuii acocnap, yiap-
'HUHT aTOM-MOJIEKYIAp Hazapusacu Guiiad Gupranukiaa KuMe-
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i OrpHKMaIap XakMaary SHTHMIAPHHUHT KeHT TAPKATHIUY,
yJp acockOa 3ca, AABpHi KOHYH ApaTMANLWMIGG 3aMUH Tail-
Spnanan. A. M. Byrmieposaunr (1861 #un) opeanui Gupuima-
Aaprune kuméeull mysyayws pesapuscy Ba J1. . Mednenees-
nuHr (1869 itun) xuméeuli ssemenmaaprine dagpuil KOHYHURY
s Qaepiil cucmeMacHUHT Kauud 3THAMIY KHMEHHMHT Ha3a-
PHit ACOCTAPHHM UYKYDPIAIITHPIH.

Kuménunr dau cugarnia Mypakkab Ba Gab3aH Oup-Ou-
pura 3um OYIraH HyIIapaa pHBOKIAHHIN KapatHH KYTYHIHK
MYXUM HAa3apHil MyaMMONApHM Xall THI, BYXYATa KeNraH
SIICH HasapHAaIapaa y¥paiaurad HOTYIHKIIHK BAa YeKJIaKHIL-
sapHu baprapag kUM yavH 3apyp GYATan TOPTHILYRAAPHU
KenTupud yukapran 6¥icaga, Xankapo HAMKAI TOPTHILYE NPo-
I'PECCUB XKapaed oVnnb, v XX acpHUHT VpTanapura kanap ¥s
MOXHATHHN Cakaa0 KOAREW. X03UPpri KyHIa XaM WIMHIT Xyp-
naanapaa $a"vdupr 6ab3IN MacATAIAPUHK MyXOKaMa 3THUI,
xap GHp MaMJIaKaT Ba XAJIKAPO MHKECOA YTKa3WIADUTAH HII-
MUH AHXKYMaH Ba CUMIO3IWYMIAP HA3APMAHU aManuérra ta-
SINTAH Xoaha GoHUTHIL Baszudacuuu 6axapain.

JU. KUMEHUHT X03HPrN 3aMoH JaspH. By masp XIX acpHuHT
6{)-funnaprgad GonUIaHKUG XO3UPTH KYHIAPTa KAJZap I1aBOM
SYMOKIA. By JaBpHY «<KUMEHMHT OJITHH BABPH» A0 aTaw MyM-
kuH. by BakT MMMIa KHMEBHH 3MeMeHTIapHUHI JABPUIl CHC-
TCMACH, CTEPEOKHME HAZAPHACH, aTOM TYIWAHILM HAZAPUACH
stpaTunAM, KMMERMIT GOFAAHMIN BA BANCHTAUKHMHT XaKHMKHH
MaBLHONAPH EPUTHANH, KMME Ounad tabnuii daunap derapa-
cuparn coxanap {macanad, 3nK KuME, OHOKUME, reoKu-
ME, OMOAHOPraHMK KUME, OMOOPraHMK KHME, KOCMOKMME,
SAPOKUME BA XOKAa30iap) BYXKYIra KennH, CHHTETHK KUME
KaTTa MyBadQpakyMATAApra 3PHLOH, aHOPraHWK Ba OpPraHuk
MOIARA TYLIYHUAIAPH OPACHARTH KECKHUM 4erapa HyKonuo, ma-
TepuAra TYFpH dancaduit Tavpud Oepuaim.

¥Y3bekHCTOHMA Ba yMymMaH, Mapkazmit Ociéaa KHMEHHHT
KEHWHIM HIUIApAZ TAPAKKHIT ITHIIMHH Kyinaard Oeul Bapp-
ra OVnMu MyMKuH:

Oupunuyu gasp — Oy peBoNOHUATA Kagap Aasp 6vnub, To
1920 fiunraua nasoM 3Tanu, By nasp wWulisa dhakar ynKanu
ypraHuiura oun {(rabunit cypnap, Kazpnma Bolinuknap Ba EHyB-
UM MATEpUA/UIAPHM AHAMH3 KWIWIL) Huutap oaul Gopwimu;
yyhornuM H. Teiix rauiab6ycu Omnan 1870 iinnna TonikeHTaa
GupUHYH KiME NaBopaTopUACH TALKIUT KMTHHIK. KuMé dann
$aKaT rHMH23MA Ba OHAKM IOPTUEA YKHTHIADAHK.

Wkxknnun gasp 1920 iunpan 1933 fiunraua Oynran saxr-
HH §3 vaura onagu. 1920 itknga ¥Ypra Ocué aaprat yHHBEpCH-
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TeTH ouMaaM. By 1aBp wumMaa karra WIMHI Miaapra Taiép-
rapauk oMb 60pHIan Ba IOKOPH MXTHCOCIH KUMErapaap Tai-
Epaanan.

Yuunun gasp 1933 itunnan 1941 finarava nasom stanu. by
JlaBp MYMOAa KHMEHHHT TYpaM coxanapuia Kyrutab vaMuid
HILWIap HAWP KMHAWHINW Ba KMME CAHOATH KYPHUJIMILMIAa KH-
PULLIWIAN,

Typruuum naep 1941—1945 itwnnapau ¥3 uaura onanu. Iy
naspaa Mapkasuii Ocuéra BakrnHua Kyund Kearad KuMé uH-
CTUTYTJIApH, KUME 3aBOANAPU KUMETrapnapu OuiaH Maxamiuii
KHUMErapnap opacHia XaMKOPJIMK Ba aloKa Kywaiau, yiap
aManuit MIIIapHY XaMKOPJIMKIA Xal Kunuiuan. by naBp kumeé
dann Ba KMME CAaHOATMHWHT KeIMHYAIMK TaApaKKMil 3THIIINATA
KaTra TaLCHP KVpcaTau.

Bewmmun nasp 1945 fiunpan Gournab Ba wy KyHraya ja-
BOM 3TMOKZA. By naBp mumna Y30eKHCTOH KMMECH HMPHK
onumiap C. 10, FOnycos, O, C. Conukos, U. I1. Liykepranuk,
X. Y. Vemonos, K. C. Axmenos, A. CynToHOB Ba 001LUKA OTHM-
Jlap pax@apaMruaa Karra-Karrta iiMHMl TEKITHPHIT HHCTHTYT-
Aapuna, onuid MaktaGrapHuHT Kadenpanapuia KUMEBni u3-
JaHuuUIap Tapakkyii 3. AHUKCA, KUMEHUHT HaxTa y4yH
3apyp 6Varad coxanapu uykyp ypranwian, Mapkasuit Ocuéna
Kyr1ab kumE 3aBouiapu 6aprno STHALM.

1. KEMEHMHTI ACOCHI TYIIVHYA BA KOHYHIAPH
ATOM-MOJEKYISAP TABJIUMOT

1.1. Marepus Ba Mona

Kumésnii to3a Moma aiinm 1apoutiaa ysrapmac (u3MK
xoccaiap 6uaan tascudranagn. Moananap coHn Xyaa Ky
Viapau Yprasuiiaa MOAIAIAPHUHT TP Xoccanapura acoc-
Janu® 6up neva cundnapra 6VimHann. busra masinym 63aran
Gapua moananap GupMHYM Hapbamia Kyiuaarum TVpT rypyxra:
1) asementap (cojma) 3appavanap. 2) omamit momnanap,
3) mypakka® mommanap (éxku Gupukmanap) sa 4) apanaima-
Jrapra OVavHanu.

DneMeHTap 3appauanap (MacalaH, 21€KTPOH, TIPOTOH,
HEUTPOH, MO3UTPOH, HEHTPHUHO, ME30H Ba XOKa3ojaap) CoHu
103aH OPTHK. DJeMeHTap 3appavyaiapiad KHME YUYH DHT My-
XHUMAAPHU SJEKTPOH. NPOTOH Ba Heiftpon OViub, yaap aeap-
AWK GapKkapop 3appauaiap KYpHHMIIWHN TAKWA DTaau: yiaap
y3apo MawiyM TapTHOAa 6upuknb, KWMEBHI 3/1eMEHTIap aTOM-
JIAPHHHA  XOCHT KHJIUIH.
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O80uit Modda — KMMEBUI 2ASMEHTHUHT 3PKHH X0N1a MaB-
xyi 6¥Aa onaguran Typu. Bynaait moina akat GUp BreMEH-
TAQH Ty3WIFan 6ynu6, ynapuunr conn 400 gad OpTHK.

Mypaxkat moddaaap €KV KMMEBHI GUpHKManap — y3apo
MabayM HUCOaTnapaa GUPUKKAH MKKH €K1 OUD Heua SAEMCHT-
AaH NBopaT. YARPHUAT COHM XyIa XaM KV, (akar anopra-
HHK MOAJANAPHUHT V3K 200 MUHIIAH OPTHK, OPTAHUK MOA-
nanap COHHU ¥H MIITHOHIA AKAH. - BT

Tabuataa To3a Moazanap OunaH Gup Karopaa apajialliMa-
Jap XaM yupaiias. ApanaliMa Tapkubu Ba ¥3 XOCCanapyiHHMHET
Y3rapyBuariury GUAaH KUMEBHH OMPUKMANAH KCCKUH dapk
Kunany, Macanas, Oup xun wapoHTia 6apaBap XakMaa BOAO-
PO XJ1OPUA [A31 B2 BOKOPOI OWIAH XJIOp apananiMac OiH-
TaH 6{JICHH. Arap BONOPOZ XIOPHA ra3ura anaHra TYTHICA, oy
ra3 éHMANIM, TeKKHH Bogopod GMAAH X0p Tasapu apataniMa-
CHIa alaHra TYTHITAHIA Vap Kywin moprians Gunay (Oy MiliHK1
HHXOHTAA IXTUETTHK GWilaH Gaxapui n03uM) éHann. Peaxkuyst
HATIDKACHAZ AHTH MO/A — BOZODPOA XJIOPHA Xocwi O¥nanu.

Kucm moddanune hazoda weeaparanean Kucmudup. Kucm
TYLIYHYACH XYAa aHWK TyLIyHdYa OYnHO, MOAKA TyiyHHAcH
3ca YHFA HUCOaTaH aH4a KEHr MabHOHH Gepann. MacanaH,
TEMHP MOANACHAAH OOAFa, TEMMD AV pelbCH Ba Gourka dy-
MAAPHN Talléprall MyMK¥H. byrap XHCMJapanp. Hemak,
MOAZA TYLLYHYACH KMCM TYLSYHYacuTa HucbaTaH YMYMHH Ty-
wyHyaaup. bapua daunapna nuaTunaguran SHT MYXHM Ty-
WVHYA «MaTephsi» TYWEYHYacUAMpP. ByTyH KOMHOT, KOHIIH Ba
WOHCU3 TabKaT, KOMHOTAEA coaup Gynaauran Gapya yarapui-
Aap MATEPHSIHUHAT afipHUM Xapakar LWAKIIAPRAKD. X o3upru
3aMOH (u3nAKacH TasGUPHYA, MaTeps abanui, y iiykaan Gop
GYAMaIM RA W3CH3 HYKONMUD KeTMalnH. MaTepyda TYIGYHYACK
GMNAH XapaKaT TYILYHYacH ¥3apo GOEAHMKAND. Ymymiii KNG
AUTrARIA, MOIIA MATEPHSHHHT MABKYLTHK HAKUAND. X03UP-
I 3aMoH $H3nMKacu TabOMpHYa, MOMAA MATEPUSHHHT XyCy-
cuit (THHY) Maccara 3ra 6ynraH sappavyajiapiaH TawKWia Ton-
raH 19aKIuanp. _

MoafaHHHT 3HT YMYMHIE XoccalapH: KaTTa-KH4YHKIHK,
OYNMAYBYAHINK Ba CUHTIKPHAMACAUKAUD (apHK azoHMAr
GUpOp XoitH Bup Moana Grian Bana Gynca, Yiua XKOMHN THa
GoLIKa MOJAa GaHa Kuia oaMaiiom}.

Monnra 3appadaiapuHMHT XapaxaT Te3/TUIM TYPAKWIA 6yna-
JM: MOMIA 3appayanapy IpHILAIKHTAH IHT KaTTa TC3IMK EpyF-
AMK Te3auri (300 000 km-c *' ra TeHr).

Matepud MABXKYANHTHHANT MKKMHYH LHAKIH — dHINK
Malia0oH GYanG (EpyEiK MaiiAOHM, MATHKT MAAOHN, TP~
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BHTALIMOH MaHAOH) ¥ «THHY Maccara» 9ra aMac. Pu3mx Maii-
JOH MATEPHAHWHT WYHAN WAKIHKY, ¥ MOJAA 3appadanapi-
HY Gup-Onpu 6unad 60raa0 Typaowy ga Oy 3appaganap opacu-
Aia ¥3ap0 TALCUPHMHM AMAITA OITHMPANH.

Drepeus — modda xapaxamunune Vauogy. MarepHsHHHD
XApAKaT LHAKIHT Kapab, SHeprus Xap XuA, 4YHOHYM: MeXa-
HUK, HCCHKIHK, €PYFANMK, JIEKTP Ba KUMEBUH SHeprisiap
6ynann. MareprsiiHr KMMEBRIT XapakaThra KMMEBHUH 3HEp-
rud, KMMEBUN XKapacHiap JABOMHAA YHUHT OpTHILUM KN ka-
MaitiiiKg, Ba yMyMaH, Xap KaHdafl KUMEBUH XKapacHHU TyLUY-~
HMIN MYMKWH.

Macca Gunan 3Hepris opacuia MUKaopuii Sorranm 6op-
TMruHaY A, DiHwTeim 1905 fuaaa Ryfeaary Gopayna wak-
Auaa kypeatud Gepad: E=nrc?; Oy epia m - MOAAA MACCACH
(xr xucobnga); F — sHeprua (K xucoGuaa), ¢ — EpyrauK
Teanard. by TeHrnaMa sHeprua ¥irapravga Macca y3rapMiuM-
HHU Ba, aKCHHMA, Macca Y3rapraHfa Heprus Xam yarapuiiu-
HH KYPCATAIH.

YMyMad, 3aMOHABHH TacaBBypiapra xypa, Moaga — Ma-
TCPHAHHHI THHY XOAATHAAMM MACCacHra ara OViraH KypiHi-
wyaMp. Morianner 3HI MyXUM 3appayaiapH xXyMAacHTa «3ne-
MEHTap 3appavyanaps, «AToM 3appadaiap», «MOICKYJIsp 3appa-
qanap» Ba VIAPHHHT «aCCOLHAAHMILY XAMAA  <«ArperaviaHiiy
MAXCYHOTIAPH KKpaau. Moana 3appasaiapMHUHT Mypakkad-
JAHMI CXeMAch Kyiugarnaan ubopar.

INCMCHTAD | atoM | MONEKYNAp ACCOUH- arpe-
zappayana > .
PP p sappadanap sappajaiap ataap raTnap

| T

ATOM Ba MOJEKYTaNlapHHHI aCcCOUMAAHMLY Ba arperatia-
HUW MaxXCVIOTIAPH KAHAAH OVAMBIKAAH KATHK Ha3ap MOALa-
JIAPHHU — «OIAWit MOLdanaps, «Mypakkab moananap» Hu 3¢a
KHMEBHI DUMPHKMAanap XyYMNachura KHpUTHAAIN,

1.2. Knméunnr acocnii xonynaapu

By xoHYHAAp KMMEBUH peakuus BaKTWAa conup OVIamn-
TaH ¥3rapMilUIapHy MHKROPMIl XUXAaTAaH TeKMHMPHII HaTM-
Xacuaa kawd suaran 6¥nud, yaap xumé GaHMHBHT Hazd-
PAH HerM3WHK TALKWA 3TAAH.
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KNMEHMHT OHPHHYM KOKYHY —MOOIAap MacCacH-
HUHI cakKAlaHHW KOHYHuEAMp. by KoHYH gactmab
M. B. JlomoHocon pa Kelimmuamik A. JlaByashe TOMOHMIAH Tab-
pHdyIaHraH;

KuMEewrl pearyusiapoe Kamuauyeuu dacmaabxu moddaaap
MACCAAAPUHUNZ BUFUROUCH PEARKUHA MAXCYVAOMATPY MACCARAPU-
wune Gurunducuza men2dup.

KaTTa MUKIOpAA SHEPTHA 3Xpajud YMKUIIM GUaH COTHUD
GYnamyirad xapaénnap Moagazap (MacaiaH, paaHoaKTHE MOI-
JATAPHMHT -eMHPHIMLIW, ATOM XaMia BOAOPON Gombazapu-
HHUHT TMOPTIaILM) MACCACUHMHT CAKJIAHHWIL KOHYHHIZ 2Mac,
Oanky MaTEpMAHMHI CAKJIAHMLI KOHYHHIra OVICyHaaH. Arap
¥apaéHHHHT MccHKMMK 3¢ dexTd (Q Oyica, xapaéH JaBoMUHAa
MACCACHHMHY ¥irapuuiy SHHWTeHH TeHrRamacy Ounad
HdonamaHau:

am=% (L1

YuuHr Maxpaxumard C? HuxosaTa2 Katra coH (9.10 ' mc™!)
OYAraHNIUIMIAH OJATHArY peaKIMANapaa Macca YIrapHion
HUXOSTHa KHIMK OVIafH Ba YHH TAPO3M €pmamMM OWIaH XaM
afKa KUEHH,

TapkuGuuur zouMuilnHK Kouynu. A, Jiapyaspe 1781 ifiMnaa
KapOOHAT aHruapul ra’dudy 10 xmn yeyn 6unan XocHmn KMi-
IV Ba ra3 TApKUOWZAry yriepos OunaH KMCHOPOA Maccanapy
opacHgaru Hucoar 3:8 skawnvirutiv anukiaany. Ilyanan kek-
HH: Xap Eanaail KRMEBMI T033 DRPHEKMAHE TAIMKHI STYRUH JJIie-
MEHTAAPHUNT Maccanapu ¥3rapmac mmcOarma O¥mapu, merad
xyioca unkapwind. By xymoca mapxubnuune doumuiinuk Kory-
Hudup, 20 iya papoMuna Oy KOHYHHHHT TVFpMAHTH Oapua
oanmiap TOMORMAAH 3bTHPO® >THO Kemunan. Jlekun 1803
tunna dpanoys onvMu bepronne kaitrap peakumnanapra oug
TAAKMKOTHAP acocHia, KHMEBHMI peakuysa BaKTHIA XOCHA
6ynagMraH OHPUKMANAPHMHT MHUKAOPUH TapKUOH peakiuHd
YUYH OJIMHTaH AacTiabKu MOASAIapHUHT Macca HUCOATIapH-
ra DOFAMK, OV1aau, JeraH Xynoca YHKApRH.

K. Tpyer (1753—1826) BepToIeHHHT IOKOPHOATH Xy-
NOCACHTA KAPLIN YMKO{, ¥ KIMEBHH TO3a MOISATAPHH ITYXTA
AHAJIU3 KMIAM. TO3a OMPHMKMANApHUHI MUKIOPHIT TapknOn
OMp xWn OYNUWIMHM Y3MHMHD Xyda KVII aHanuanapun OmiaH
ucGortnaan. Flpyer 6unan bepromie opacuaar MyHO3apa eTTH
it mapoM 31ad. By Kypaiu mkkM dancaduit okUM Kypaulu
oynuu, Mpyer bancadacy — y3IAYKIUAUK NPpHHUHIH,
bepronne dancadacu — y3AYKCHINHUK APHHUUMNH
#oMp Ounad lopuTuaaan. Kynuunuk onnmnap ¥3napHHHHT
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aMajluid vumapy Hatuxkaiapy Ounan Tlpyer NpUHUMIWHM
racauknaaviap. Harwxkana [Mpycr ronmnd unkanm sa 1809 -
J1a KEHMEHMHT acociil KOHYHJIapuaaH Oupy TapKUOHHHT J0U-
MUIUIMK KOHYHU Kylunaruua taspudiaanin: xap Kanoai Kum-
eeull mo3a OUpUIMa, OAURUL YCYAuOan Kamsy HaAzap, yieapmac
Mukdopun maprubea s2a. Macasnau, To3a cyB Tapkuouna 11,11%
Boopos Ba 88,89 % kuciaopon 6¥i1ub, cyB HOpMAT HIAPONTIA
0° C na mysznaiinm, 100° C na xainaiinun; yuunr 4° C narm
swwmarn 1000 kr-m? ékm 1 rem™ éxya | remr! ra Tewr; v
yarapmac 2;eKTp YTKasyBYaHIMKKA, ¥3rapMac KOBYIIOKIUK-
Kd 3ra.

BepromnenuHr y3rapyBuas Tapkubim SUpHUKManap MaBxyn-
JUMH  XAKHJIArd TabJMMOTHHE XX acpHuHT Bouuiapuaa aka.
H. C. KypHakoB pyBoXaaHTUPIK, Y KOTUIIMA Ba 3pUTManapna
XAKMKATAH XaM y3rapyBuaH TapKubau OupurMatap 6YIuimHu
ucboTnaam Ba ymapuu 6 e pronauanap aed, ¥srapMac rap-
kubam OMPUKMaNapHK 5ca — 1albTOH M AN A p Aed arann.

TapkubHUHT TOUMMIUTUK KOHYHUTA (DaKAT MOJIEKY/Ia X0~
JIATH Ta3, CVIOKJIMK Ba OCOH CYIOKJAHAIMIAH KATTHK MOIa-
Jap 6ViicyHamm. ATOM TY3WJIMIIMIA 9Ta OVIITaH KPUCTALT MO~
pajap Ba IOKOPM Moaexyasp Odupuxkmanap 6y KOHYHra
Gyiicynmacaury mymkud., Macanad, tutan (I1) - okewmmunr
tapkubu Ooup namynana Ti, O ¢opmyna dwian, 6owka 6up
namynana TiO, , dopmyna Bwan UOAVTAHMIIN MYMKWIH,
Bupuryn xonna 12 ta turan atomura 10 ta Kuciopoi atoMu
Kejrad 6ysica, ukkupum xomana 10 ta tutan atomura 12 ta
KMCJI0PO/L aTOMU TYFPH KeJlallu.

TapkKuOHUHI AOUMUKINK KOHYHUHN KyWnaarnya Taspud-
Jlal MYMKHH: Xap Kanoal Kyiu Moaexkyasp Oupukma, V3urume
OMUHUML YCYAU 64 WAPOUMUOal Kamovl HA3ap Yizapmac mapKubd
bunan uthodaaana oaaou.

Kappamm mucOarnap konynu. Mnrans omamn K. daisron
1804 itnina MOJUTAHAHT TY3HIMIIHN XaKHIarn aTOMHCTHEK Ta-
caBBypJIapra acocaanut, Kappaan Hucbatiaap KOHYHUHHA Tab-
pudiann: azap UKKH 2AeMenm V3apo OUPUKUG OUp HeHa KuMmé-
GUI BupukmMa Xocua Kuacd, 3jemeHmaapoan Gupunune wy ou-
PUKMAAapoacu UKKUHYH dIAeMeHMHUNe OUp XUa Macea MuKoopu-
2a mMyrpu Keaaduean macca MUKOopaapu y3apo Kuuuk OymyH
conaap wucGamuda oyaadu. JIanbTOH, METAH Ba 3TUIIEH razia-
PMHMHI TapkuOMra 3bTHdOp OGepam: meran tapkubuna 75%
yrepoa sa 25 % soaopoa 6yan0, yHiua | Macca KMCM BOIO-
poiara 3 Macca KMCM YIepoa TYFpH Kenaau (sinHm 3:1).

ArisieH Tapkubuaa aca 85,71 % yraepoa Ba 14,29% sono-
pon 6op; Oy Moaga | Macca KucM Bomopoira 6 Mmacca KUcMm
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yriepon TVFpH Kenanu (sibHM 6:1). Jlemak, 6y 6upukmaiapia
| Macca KMCM BOJIOpOATra TVEPH KeNaluraH yIjiepon MUKIOP-
napu y3apo 3:6 éxu 1:2 uucbatuna 6ynanu.

Kappanu nucbatnap KOHYHM Xyjaa Kyn mucoinap 6um-
JiaH ncbornanau, MacanraH, CyB TapknGnaa Gup Macca KMcMm
Bopopoura 8 Macca KMCM KHCIO0PO/ TYFPH KeJica, BOAOPOL
repokeua tapkmbuna 1 mMacca Kuem Bomoponra 16 macca
KHCM Kuciaopon TVFpHu Kenamu. Kappanu Hucbatnap KoHy-
HAHWHT MaBXKYIIUTA aTOMUCTVK Halapwsi acocujpa KyWu-
aaruua usoxjganaau: 6up 3neMeHTHUHT 6P aTOMM MKKHH-
YW 3AEMEHTHUHT OMTTa, MKKHMTA, VUTa Ba XOKA30 COoHaaru
aroMaapu 6unaH OMpHKa oanM Ba aKkCHHYa, OUPUHYM 2Jie-
MEHTHMHT MKKHTA aTOMM HKKHHYM DJIEMEHTHMHI OMTTAa,
MKKWTA Ba XOKA30 COHAAry aromaapy OmiaaH OMpPMKMLIN
MYMKWH.

OxeuBaienTnap Konysu. Mojzanap ¥3apo MabiyMm macca
MUKopiaapuaa oupukaau. Macanan, 49 r cyasdar Kuciora
32.5 r pyx Ounan peakuusara Kupuinranuaa 1r BoAopoa axpa-
am6 unkamm, CynbghaT KUCAoTaHuHT VpHura 36,5 1 xnopui
KHMCIOTa OMHCA XaM VIlas4a BOAOPOS aXpanno unkanm. Pyx-
HUHT ¥pHHra AnoMAHKA oacak, | r sonopon axpaind YuKu-
iy yayH 9 r amoMuHui Kepak OVianu. [deMak, KuMEBHI
kuxaraaH kaparasjaa 49 r cynbdar KHCITOTAHUHT «KHITMATH»
36,5 T Xiopna KMCHoTa «KMuMaturar, 32,5 r pyxHuHT «KHil-
Math» 3ca 9 r AmoOMMHMI KuiiMatura TeHranp. Byumail Mu-
COMJTAapHM XKy/la KYII KeATHpHII MyMKMH. By X0nHM TacBUp-
nam yayH Bonnacron 1814 tunna kuMéra SKBUBAIEHT («TEHT
KUHMatiu») Jierad TymyH4aHy kuputad. BonopoauuHr sKk-
BUBWICHTH | ra tenr aed Kabyn kunuuay, | Macca KHMcM Bo-
nopol 8 Macca kuciopoa GrilaH OupmKKaHaa 9 Macca KUMCM
CYB XOcHJI OV1aii, WIYHMHE Y9YH KHCAOPOAHWHT 3KBHBATCH-
TH 8 ra TeHr.

DaemenmiuHe dup macca Kucm 6000po0d, caKkuz maccd Kucm
Kucaopod buaan Gupuka oaaouzan exu Wyaapea aimMaminag 0aa-
duean Mukdopu yHute KUMEGUL JKeugarenmu del amaaadu, Ma-
calaH, KanblMiHMHT 3kBuBaneHTd 20 ra TeHr, uyHkm 8 r
kucaopon 20 r kansuMii Owian Konaukens Gupuxkub, 28 r
KaJIbIMI OKCHMJL XOCWJ KUIalH.

Mypaxxab moddanune 6up sxeucarenm (1 macca Kuem) 60-
dopod éxu Gup sxeusarenm (8§ macca Kucm) xucaopod Guaan
éxyo, ymyman, 6owka xap Kanoail a1emenmuune 6up IKGUEaIeH -
mu OuaaH peaKuuaza Kupuwaduean Macca MuKoopu wy mMypax-
Kab moddanumne dkeusasenmu Oe6 amanradu. DKBUBATEHTIAp
KOHYHM Kyiluparuva tabpuduiaHajiu:
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Inemenmaap OGup-oupu Gusan Y3uHuxe IK6UEANCHMU2A NPO~
nopuyuonan muxdopda bupuiadu. Macanax, 8 T kuciopos ou-
smaH 20 r Kanbuui Ompukanu; 16 r kucnopox 6mnan 40 r
KATbLMM OMpUKaIN.

DJIeMEHTIApHUHT SKBUBAICHTH TakpnOaza aHalu3, CHH-
TE€3 BA yMYMaH KMMEBHH Peakiiisi HATHXKaJIapy aCOCH/1a XUco0-
7120 ToTMIAnm,

JIEMEHTHHHT 4TOM MACCACHMHW BajgeHTIuIrura 6ynmm on-
JIAH XaM LY SNeMEHTHHHT 2KBUBAACHTHHU Xucobaaii onamMus,
aTOM Macca IKBUBAJIEHTHHHI BaJCHTIMKKA KyraiTMacura
TeHraMp. BajieHmiury yarapysuaH 3jeMeHTJIApHUHT SKBHBa-
JIEHTIApY XaMm yarapysuan O¥namn. Kuciota 9KBHBATEHTHHM
XHcobaail yuyH YHHHI MOJICKYJISP MacCacMHM KHCAOTAHMHT
Heru3inIura Oymi Kepak: macanuan, cyninpar kucnora H SO,
MKKW HErusjim OVJIraHu y4yH YHMHT SKBUBAJIEHTH %ﬁ =49 ra
TEHI. ACOC SKBUBAJICHTUHH TOITHII YUYH YHWHI MOJIEKYJAP
MaccacHHM 11y acoC TAPKUOMAArd METAUTHMHI BAISHTINTUTA
Oy kepak. Macanan, Ca(OH), nuur sksuBaneHTH 32‘1 =37
ra TeHr.

Ty3 3kBUBaIEHTHHM TONMMUI YUYyH YHHHT MOJIEKY/IAp Mac-

CaCHUHM Ty3 TApKMOMIAry METAJUTHUHT YMYMUIi BATeHTIMTUATA
342

6yimn kepak. Macanas, AL(SO,), HMHT 3KBUBAIEHTH ~¢= = 57
oup. By KoHyHHM Ky#umard TeHrnama luakinuaa udopanaii
MYMKWH:

L § (1.2)

MonnaHuHr 3KBHBATEHTUrA TEHT MACCACH — YHHHT MO-
AAp — 3KeUuearenm Maccacu 1166 aTajaad Ba r-MoJjib -1 ra TEHr.

Mucou. 2,9 r MeTAUT THAPOKCHIAAH Vila MeTAUTHUHT 9,2 T
Gpomunm xocun 6yarad, MeTauIHMHT SKBUBATTEHTUHH TOIMHT,

Eunm. SxsupaieHmiap KoHyHUra MyBog MK, Maccanap opa-
CHAaru HUCOaT SKBUBAJICHTIAP OpacHIary HucbaTra TeHT:

Meporon - aﬁmu
bwiamusku, 2 = G =72 —19.9 (By
epma: 3 = — METAUIHWHI JKBHBaNeHTH). m_ . = 209r,

g B
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By xuiimatnapan tenrnama (1.2) ra xFitcax:

29 Peram—17?
5,27 Doy 19,9 OSmALE.

Bynman, 7, = 11,95 rrMonb™! Keam6 uukanu.

1.3. ATOM-MONEKYAAP TABIHMOT

Pyc onumu M, B. Jlomonocor 1741 #Wunga aroM-MOIEKy-
JSIp HasapMsira Kyluaarmda taspud Gepiit.

1) Gapua Moaaanap «kopnyckynas jgapaaH uoopar 6y¥nus,
yaap Onp-OMprIaH opanuk - daso Grinad axpanrasavp {Jio-
MOHOCOBHMHI <«KOPIIYCKY/Ia» TCPMHMHH XO3HUPTH «MONeKyJa»
MabHOCHTA 3ra);

2) «KoprnycKya» ap «3MeMeHT» NapiaH TAKHA TONraH
(JIOMOHOCOBHHHT «3N1eMeHT» TYWYHUYACH XO3HPTH <«aTOM»
MAbHOCHTA 3T3). «DASMEHT» Jap XaM TYXTOBCH3 Xapakatia
Oynaan.

3) «kopnyckyganap» TVXTOBCH3 Xapakatia Gynaau;

4) «aseMeHTIap» aHHK Macca Ba Yryamra ara;

3) onAnA MOAANAPHUHT «KOPITYCKYIANaph» DU XU 3J1e-
MEHTAApAAH, MYPakkad MOLATApHMHT «Kopnycxynanapn»
TYPJIH 3JCMCHTIIAPAAY TY3MITaH.

M. B. JIOMOHOCOBIaH KapriG ApuUM acp KeWWH, WHIJIU3
oanmMu K. ,[[a.anOH (JTomouocosnan 6exabap)? KMME Ba du-
3UKA COXACHAEA HHFWITaH TeKIUHPHUI HAaTHXKaJIAPHHH ATOMUC-
THK TabIHMOT aCOCHAA TaNKWH Kuaau; y 1808 iunga aromiic-
THK TABAHUMOTHR KYRHEATHYA Tabprdnaim:

a) MOABATIAP HEXOATAA Maloa sappadaiap — aToMiapiaH
TY3WIraH, aToM siHaga KUYHKPOK 3appayanapra G6Y¥IHHa o)~
Maiam;

6) xap xaficn xuMEsuil 3neMeHT (hakaT ¥3ura Xoc «on-
. Rui» aToMAApIaH Ty3unraH Gynu6, Oy aTomaap GOMIKA 2Ne-
MEHT aTOMIAPKHAAH QAPK, KWIAIH, Xap GUp SNeMEHTHMHI aTo-
MM ¥3Mra xo¢ Macca Ba yndaMra sra,

B) KMMEBKI peakLysi BAKTHAA TYPJ/IH SIEMEHTAAPHMHT «OI-
AWt aToMaapy ¥3apo aHKK, Ba ¥3rapmac 6yTyH colnap Hucba-
THOA GUPUKHG, «MYpPaKKad» aTOMIAPHH XOCWI KWIAIN,

r} dakat 6omka-0oLIKa Xoccanapra 3ra OVAraH aToMaap
ysapo OGupuka onanau, Gup 3MeMEHTHUHI ATOMIApH Xe KaYOH

M. B. omonocoe. «INEMERTEL MatTeMaTRYeCKOR XUMHH» — [Joan. cobp.
coa. t-r., M—J1., 1950 4.

Yy M. B. ToMoHOCOBHHHT HLITAPH ¥ 33MOH OUMIIADKHTA MABAYM
IMAC 2. YHHHT Gynaail numapH Gopaurd gaxat 1905 iHnga aHuKnanLu.
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V3apo KMMEBHMI peakumsira kupuiiMainn. Yiaap daxkar 6up-
Oupmian wrapiwiann. JlansToH aTOMUCTHK TABJIMMOTIA Tasi-
HUO, KUMEHNHT acocHil KoHYHJIapnHu n3oxnad depan. Y xu-
MEBUH 3/1€MEeHT TYIIYHYACHTra aHUK Tabpud) Oepian: «kKumeé-
BUIT DiieMeHT 6up xmua xoccanap Ouirad TasendaHaauraH
aromiap Tvpuanp». Bytian Talkapi, y «aroM Maccas (S’bHH
ATOMHIHT HACOMIT MaccacH) TYUIYHYaCHMHH KHPHUTIH, BOIO-
POIHHHT aTOM MACCACHHMW LIAPTIN pasuuyia Gupra TeHr ned
Kabyi1 KWIan.

JanbTOH TabauMOTHAA KaMUManKiIap 6opauru Vina BakT-
AacK MabayMm ovaan. JdaasToH TabIuMOTH OAZMI Momiaiap-
HUHT MOJIeKyAaIapy 6V nmiHy uukop kuian. M, B. Jlomono-
COB TABJAMMOTH OMP XMJ XOCCAIW ATOMIAPHHHT XaMm ¥3apo

OMPHKA OAMINNTA WY Kyap 2aM. Yuiaan tamwkapy J1anbToH -
ya Ky P

MYPaKKa® MOUIAJIAPHUHE TY3UAMIIMHY TAAKHH KHJIMIIAA Xa-
Tora iyn kVituo, Oup aaeMeHTHUHT OUpP ATOMH MKKHHYM BJle-
MeHTHUHT (hakaT Oupruna atoMm Ouaan Gupnkanu, ned ga-
pa3 kKunuu. lllynra acocnanub, Jdanston cys dhopmynacuHu
(xo3upru 3amori dearmwrapy Ouinan anmaurrupeak) HO, ammu-
aknukuuu NH, stumennukunmn CH makamna mdonaraam.
JlansToH aTOM Macea TYLIYHUYACH OHIIAH «3KBHBWIEHT» TYIIYH-
yack opacuaaru dapkuu kypmanu. Llyuuur yuyn 6as3u sme-
MEHTAAPHUHT aTOM Maccanapu MKKUTa KMHMaTra TeHr 6Viub
yukau. Macaian, aMMuak/aa OMp Macca KMCM BOIOPOITra 4%

Macca KMCM asoT TVEpH Kesaun, asoT(I1)- okcuuia sca 8 mac-
ca KMCM KMcaopoara 7 Macca KMCM a3oTr TVEpU Kelaain. Arap
aMMHaK Tapkubura acocjaHud, asoTHHHI aTOM MaccacuHU

4% J1e6 Kadyn kumrnca, as’or(l1)- okcuaHuur mypakkab ato-

MMJIa a30THUHT |~;1,- aTOMM KMCJIOPOAHMHI | aromu OuiaH

OupukkaH Oynuinu kepak. Jlemak, atom OVIMHHUIIN MYMKWH,
1e6 dapaz Kunminra TYFpU Kenaau, 0y aca atom OYiamHMai-
au, aeran dukpra swymmp. Wynnait ko6, JanstoH Tabiu-
MoTH Golu Bepk Kyuara KUpUO KoM, Yia BaKTIa aTOM Mac-
CaJIapHU TYFPH aHUKJIaIL y4yH 6Mpop SHIM Xoauca Kaud 3tu-
JIMLLM 3apyp 31u.

XO034p 3aMOHABHII ATOM-MOJICKYJISAP TABIMMOTHM KyWH-
garmua GacH KUInil MyMKHH:

1. Moddanuie kuméeui Jcuxamoan GYAUHRMAUOU2aH e Kil-

YUK 3appadacu — amom deb amairadu. bup typuaru atomiap
«KHMEBHI 27eMeHT» Aeiuiaan,
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2. Tabuarnary MOIATIADHWHT TYPIR-TYMaHJIHTH KUMEBMI
ICMEHTIAP ATOMJIAPHHUHT Y3apo Typauya Oupukuum ounan
H30XJIAHAOM.

3. Atomnap ¥3apo GHpUKKG MONeKyianap XOCWUa Kuia ona-
au. Monekyna — aitHu MoAna TapkMOUHI BA KNMEBMI Xocca-
JapuHK UoIANOBUYM IHT KMUHK 3appadaanp. Monekynanap-
HMHT ¥3ap0 XHUIICIAWMILN HATHXXKaCHIa «MOJIEKYJISIP TY3HINLL-
IM» MoLAasap Xocua 6Ymanu. by Moamanapaa Mosekyiaanap-
apo TOPTHIUYB Ky4Japu MOIeKy/ia TApKMOMIaru atomjiapapo
TOPTHLLUYB Ky4JapuiaH KMYuK 6¥nrannuru cababnm, Monexy-
JApP TYSUAMILIINA MOLAAJIap MacT TemriiepaTypana CyoKIaHaIu
Ba KaiHanau.

4. Atomnap ¥3apo 6MpUKHIIIA HATUXACcKU1a ATOMJIAp TY3HU-
Juunra ara 6§aran Moananap Xocun OVIMIIKM XaM MYMKHH.
by monmanap kyn mukaopaars 6araptub ypHaiuran atomnap-
naH nbopar 6Y1K6, vIapHA «aTOM TY3WINIIIN» Moaganap ned
atanaau. Yiap (Macainad, onMmoc Ba Golukaiap) 10Kopu TeM-
neparypajapiaa cyloKJianaum.,

5. Moananap ¥3 Tapknbu XKuxathiaan onauii Ba Mypakkab
OVIIMILM MYMKHH.

6. Mosiekynia Ba aTOM Y3JIyKCU3 Xapakataa 6ynanm.

7. Kumépuil peakiiysi BakTHaa y3apo TabCHPAAILYBYH
MO/LIAJIap TApKUOMAArK aTomap KAlTa rypyxXjJaHHuIIN HATH-
KACHIA SIHTM Maxcyjaomiap Xocun oyaaum.

8. ATOM KMMEBMII 3JEMEHTHMHT DHI' KWUMK 3appadyacy
6¥anb, my aneMeHTHHHT Dapua KUMEBKMM Xoccalapyutuy yanma
MYXKAccaM KWJITamm.

1.4. Teii-JTroccaknnur xaxmuii pucOaTaap Komynu

Dpannys onumu Teii-Jhioccak (1778—1850) taspudiia-
raHXaXxXMuit HucdaTtiaap KOHYHM aTOM Maccallap XaKuia-~
I MACAJIAHM evMIura Karra €épnaM Oepau. By KoHyH Kylnna-
rnya TabpidaaHanN: KuMEsul peakyusea Kupuye4y 2aziap-
HUHE XANCMAAPU Y3apo ea peaxyua Hamusxcacuda xocua 6yaadu-
2aH cazraprune xaxemaapu busan.odouit Gymyn conaap Hucbamu
kabu nucoamuda 6yaadu. Macanan, 2 Xaxm Bonopoa 1 xaxm
KNUCI0POil DWIaH 10KOPH TeMIIepaTypald peakuMara Kupuill-
ramna 2 xaxm cys Oyru xocui 6ynanu. Andarra, OyHaal peak-
HMSIA MIITUPOK JTIaH TasjlapHuHr XakMaapu 6up xuin 60-
CUM Ba OMp XW1 TeMMepaTypaia ViMaHWIHILN J03WM.

[Bea omumu Bepueanye INeii-Jlioccak koHyHura acocua-
nub, 6up xua Temneparypa Ba Gup xuia Gocumpga Gapasap
XaKMAa omuHrad Dapua ouMil rasjapHUHE MOJEKYIATapH
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IMAC, ATOMAAP COHM ¥3apo TeHr OVIaaM HeraH HOTYFPH
xynocara kengM., bepuenuycHuHr Oy duKpH TVFpM GVaraHoa
31H, 2 XaxM Bomopoa 1 XaxM KHCROpOI BHUAAH peaxiiuAra
KupHiIradga 1 xaxkm cys OyFH XocHn OVaHuMEH Xepak »av. Ba-
Xonaukn, Taxpudana 2 xaxm cyp Oyru xocun 6ynau. bepie-
auye 1 xaxM Kueaopod 1 XakM Boaopoara Kaparasiaa 16 mapra
OFMPJIMTHIA ACOCTAHUD, KHCIOPOOHHHE aTOM MACCacHHM 10
Ae6 Tonau. byHmaH Taiukapi, 1 XaxM KHcaoposa 61MnaH 2 XakM
BOAOPON peakiygara KUpHIHINUEAH ¢GoRaaraHus, CYBHUHT
dopmymacu H,O skaHIUMMHK aHUKIAAH, IEKHH HUMa YMyH
1 xaxM KMCROPOZ 2 XaxkM Bogopol Giian peakuusTa KUpHil-
CAHMOA 2 XXM CVB OYFU XOCHA OVRHILMHN TYWYHTHPA onma-
Iy, Bynu ABoragpo ramotesacuriia W30X1ai oJlgn.

Hramisank oapm AMeneo Aporampo (1776—1856) xax-
MHH HMcOaTIap KOHYHWHM TYIUYHTHpWIL vuyn 1811 iinnma
KYHMOArH THIOTE3aHW SIpaTaH: Gup xua wapoumda (bup xua
memnepamypa éa bup xua Socumoa) 6a Gapasap xaxcmoa 0auH-
200 MYPME 2U3AAPRUHE MOACKYAGAAPU COHU Y3apo meH? Gyaaou.
Qanptit ra3tapHAHT MOJIeKyanapu 6Up Hevya aToMAaH nbopat
OVAMIIM MYMKHMH. ABOTAAPOHHHT Oy THIOTE3aCH XHAMA-XHN
cdaxkrnap 6unaH TacauknaHay ea 1860 itungan Goinmab ABo -
ragpo KOHyHH aed TaH ORWHIH.

Fefi-Mioccaknunr xaxmuilt HUCOATAAP KORYHH ABOrajipo
KOHYHH acocufia Kyaa KyiaH nzoxiaHann. Macamal, 2 xaxM
poaopod Ba 1 XaxkM KMCropod ¥3apo OMpHMKa0, 2 XaXM Cye
OYFH XOCWI KMAMIIWMHT KyHHAATHYA M30XIAI MYMKMH: KKHC-
AOPOL BA BOAOPOOHMHI Xap Kaillcd MOJIeKynacH MKKH aToM-
AaH MOOPAT; BOLOPOIHHMHI WKKH MONEKY/IACH KUCIOPOIHHHT
6UTT2 MosieKynacH Ounan OMpHKHG, G1p MOJIEKYAa CYE XOCHII
KHJIABH, KUCAOPOIHMAT UKKHHYH ATOMU KOATAH HKKUT3 BO-
A0ponR atoMit Hitad OUPHKHO, SHA GUD MOJIEKYNTA CYB XOCHA
KHARAAM; IYHAaH KUIHO,

2H,+0,~2H,0

peakuuacu coxup Oyranu.

ABOTanpoRaH MYCTAKHJI paBHIIIa AMIIEp XaM ABOragpo
XYJOCACHTa YXLIAIL XY/I0Cara Keaan. AMrep ¥3 rurorTe3acHHy
Kyiiwaarnua tTaspuduiani: GUp xuMJ IApOUTIA MOIeKyaanap
opacuiaru Macoda xamma Taznapiaa xam GHp XURIHP.

ABOTafpo KOHYHMAAH YYTa XyAoca kenud quxanu:

1) odduti eazaapuune (kucaopod, eodopod, azom, xaop) mMo-
AEKYAGAAPH UKKY amomdan ubopam;

2) Hopman wapoumoa 6up moas Muxdopdazu 2a3 22,4 1 xancm-
Hu eannaiiou; :
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3) Gup xua wapoumda bapasap xammoa 0AUHEAH UKKU a3
Mmaccaaapu opacudazu nucham wy aziapHine MoIeKyisp mac-
carapu opacudazu Huctamea mene.

ABOrajipo KOHyHM X03MPrM 3aMOH KMMECHMHUHT acocHii
KOHYHJIapHaan Oupnanp.

Opmii ra3 MoJICKylalapuHuHT HedTa atoMaaH nbopariu-
ru XIX acpumur ukkua4H gpmura 6opud anuknanin. byan
XA KMJIMIL YYYH MCCHKJMKHUHI KHHETHK HasapuiacHUIaH
poitnanannnn. laszuuHTr y3rapMac Bocumaary NCCHKIMK CH-
FiMiHK €, Y3rapMac Xaxmaard MCCHKIMK curnminn C,
Onaan Genrniaacax, C C, nucbarnap KuiimMary ras MOJIEKYIa-
CH Heya aroMiaH uﬁ' opaT sKanaurura 6ornuk 6Viann. bup
ATOMIM Fa3 Y4YyH C' C, umucOGarn 1,67 ra teHr; Mojexyjiacyu
MKKH aTOMJIM r1as V‘!)’H CP Gl 4I y4 aTOMJIM ra3 YuyH
C:C,=1,33 6ynann. Macanan, "asor viyn C:C, nucbaru 1,41

rd TeHT, AeMaK, a’oT MOJIEKYIACH MKKH a'rowmﬂup

L.5. Mosiekyasp TabjMmMorT Ba KHMEBHH 3JeMeHT

AtoMm-mouiekyisip taviaumor XIX acpHuHr Ypranapujia
XaMMa OJIMMJIAP TOMOHWIAH IBTHPOd) HTHIAW Ba aTOM, MO-
JIeKy/la XaMia SAeMeHT Tvmvnlrarlapm‘a Kyiinaarnaa Tanpud
OepuiLun:

Kuméeuit yeya Gunaan Gowka 6up odduit smoddaea aiaana on-
mauduean 000uli modda saemenm ded amaradu éxu rnemerm—
MasAym xoccaaapea sea byaean amomaap mypuoup.

Amom o0dduii éa mypakkal moddarap Mmorexyiacu mapKudu-
2a Kupyeuu Kumeeuii INeMenmnune ke Kuuur 3appaiacuoup.

Mosexyaa smododanune Mycmaxui masxicyd 6yaa oaraduean ea
modoanune Kuméeull xoccalapuea sea 0ya2an e KUHUK 3appa-
Hacuoup.

ATOMIAPHMHT XAKMKHMIT Maccanapy xy/a kuunk. Macaman,
BOAOPO/L aTOMUHMHT Maccacn 1,67-10% r. Iy cababan aman-
na Huehuil arom maccanapaan doitananwiany, 1961 iwan
bouab maccanuur atoM oupauru (M.a.6.) cudarmra yrie-
poa nzorornu C HuHr atom maccacuuunr 1/12 kuemu kadyi
KIWIHHTAH. DJIeMEHT aTOM Maccacy JAeranaa my J1eMeHT aTo-
MUHMHT atoM Macca Ouprmurn 6unan udonasianran HUCOWN
MACCaCH TYLTYHWU/IAIN.

Ouanii MojIaIap MOJEKYNACH OUP XIT1 2IEMEHTHMHT aTOM-
napunand (H,, O,, N,), mMypakka® MomianuHr mosiekynacu
7Ca MKKH €Ki OMp Heda XM IeMeHTHIHT aTomJIapuaaH (Ma-
cajad, CyB HJ_O BOJOPOJ Ba KMCJIOPOJ aTOMIAPHIAH) Tap-
k10 Tonrau Oynanm.
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Myailisii KUMEBKIL BIIEMEHT ATOMAAPHHMHT UKKH €K1 Oup
Heya XWl OJAHI MOI/Ia XOCUT KWIMIL XOOHCACH GA10MPOnus
aeviunanu; Oy OmiIMH MOAJANAPHUHT Xap GMpH asiomponuk
WaKa Kypunuuy éxu modughuxayusacu ned atanamm.

Ok Ba kusun docdop cuptiad KaparaHia Typiu Mouia-
Japra yxiad kypuHca-jga aciauaa OMp XMl aToMiapiaH Ty-
swirad. bynap dochopHUHT A/IOTPONMK 1LAKI Y3rapHILIWAND.
Xyiy, LIYHHHTZIEK, KHCIOpoa OGMilaH O30H KHUCIOPOIHHMHI
Typau MoauduKauuanapuanp.

Kumésuii onemenT Xakuia tymynua. Mauxyp onum Pobept
boiinb aaBpuaaék Mypakka® MopgalapHMHI napyalaHuiig-
HaH xocun OynaauraH, JNeKuH ¥3u sSHala OIAMMpOK, MOmIa-
Japra napuajaHa oJiMaliiuraH oMM MOomIa KUMEBU U
3JeMeHT aeb aranran sau. By Tabpudra JanbTon atoMuc-
THKACH Xe4 KaHaai Kyimmya kupura onMaau. Jlekun M. B. Jlo-
MoHocoB Ba J1. M. Menneneen «aaeMeHT TyniyHyacu OwraH
«OMUTMIA MOMIa» TylllyH4YacH opacuaaru ¢apKkHu OUpUHYM
Oyinb aHuK Kypcara onauaap. 1. M. MenneaeesHunr antminm-
ya: «DJIeMEeHT JeraHia, oIk Ba Mypakkad MojlalapHi Tall-
KWJI 3TTaH Ba yaapra MabiayMm (hU3MK Xamjla KHMEBUI Xocca-
Jap MaXMyHHuM Oepa oiraH MOJUIMI TapkuOMil KMcMIapHM
TYLIYHMOK, Kepak, Arap oiani MoUIaHu MOJIeKYJa 1ed Tyiny-
HUILL YpUHAM OViica, 21eMeHTHH aToM ned TYUIyHMOK TVFpH
OVaammn. Yoepoa — 3j1eMeHT, JeKHH KymMup, rpadmr Ba oji-
Moc ol Mowtatapap» (Mendeleef D. 1. Annalen der Chemie
und Phavmacie, 1872, 11 Heft, 133-6er). llemax, 1. 1. Men-
JieNeeBHUHT Tabpuduya «KNMEBMIT DIeMeHT — OUTHIA Ba My-
pakkab Momanap TapkuOnura KUpaIHTan Ba MabiyM aToM Mac-
cara sra OVnrad atomiaap TVpWIMp».

M3otoiviap Kamid) HTHAraHnaal KeiMH, IOKOPHIATH Tab-
pucHM Kalita Kypud uMKMUIra TVFPU Keslln. ATOM Maccaja-
puHM Kaiita Kapad yumkuil roszacwmad 1923 iiwiia tamkni
STHANAH XaJKAPO KOMHCCHS Kapopura MyBO(MK <K M MEB UM H
9AeMEeHT — OMp XU AApO 3apsauMra sra Gyiaran
aromaap Typu» aeb TaspuduiiaHan.

Monnasuur 6up Mo MUKAOPHAA OVIITan 3appadaiap COHM
Asoeadpo coru neb atananu sa N, Gunan GearnnaHaan. Aporai-
po conn (PU3MKa Ba KMME lbdrmapmarn VHUBEPCA, SbHI MOIA
tabnarura 6orauk GyaMarax JOMMHIIMK/IAp/at (KOHCTAHTA-
napaan) Gupu xucobnanaau. YuuHr kuidmarn N =06,022-10+
MOJIL ' Ia TeHr. ABOTajipo COHMHM Taxpubana dﬂumdm YUVH
60 naH OpTHK yCyl MaBxXyil. ABOTrafpo CoHMAaH (oiinanaHuo,
Xap KaHIad 3JeMeHT aTOMMHUHT abCONIOT MACCACHHU XMCO0-
Jlaii oJlaMM3:
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m=H (1.3)

A
Oy epaa: m — OMp aTOMHMHI MaccacH, A — alHM IEMCHT-
HUHT HUCOMIT atom Maccacu. Opamii Moianap aToMIapH 3uy
Kolnauirad wapaap kabn Tysuamiira ara aed dapas KuinH-
ranuia 6up aTOMHUHT PAJIUYCH:

V= 3/0 ?405( NA)“” (1.4)

dopmyna 6unan xucobnananu, 6y dopmymaga 0,7405 pakam-
HUHT KeATHpUAKILK cababu LyHIaK|, mapnap 3u4 xoiman-
raHu1a YJIapHUHT Y3W 3rajajiaraH XKMH YMY-
MU XaKMHEUHT 74,05% Hn Tamkna ATOM panuycu-
HUHT TAKPUOMIA KMITMATHHU Xucobnall yayH

’Vm
V=é'3 ?\}’: (1.5)

(opmynanan doiinananum Mymkuil (0y epaa: ¥V, 6up modb
MOJUTAHMHT XaKMH).

Moana MUKAODPH allHW MOJUIAHHHT MOJb COHU OU-
san udonaiananu. Macanas, 36 1 cyBaru «Mojaa MUKIOpH»

T -t
= il =2 MOJBAHP.

1.6. Waean ras konyunapu

1860 itnnna Fepmanusnuar Kapiacpys mwaxpuaa yaKupui-
raH KuMErapaapHuHr Xajikapo Che3jlHIa «aTOM», «MOJIEKY-
Ja» BA «OKBUBAJCHT» TYIHIVHYATAPHIA aHWK Tabpud Gepuiin.
lyiaan keitnH atoM Ba MOAGKYIa TYIIYHUAJIAPH ACOCHAA
ATOM-MOJIEKYASApP TabhuMoOT aparuamu, [as xonaru-
nary MojuraHn tascudain gakar SKBUBAICHTIAD KOHYHH OH-
JlaH dexnanmaiian; Asoraapo, Llapas, Teit-Jlioccak Ba Boilib-
MapuoTr KonyHmapura xaM OVHcyHanu. ABOrajipo KOHYHH.
yarapmac Gocum Ba y3rapmMac TeMmiueparypana Xamma raziap-
HHHT Dapasap xXaxmuiaa OuMp Xwi MHKAOpAA Modexyiaajsap (€xkn
FA3HMHE MOJIb MHKOpaapu) O¥aaan. BunoGapuH, Xap KaHaai
TASHUHT X20KMM YHUHE MOJib COHAAPUTA NPOTNIOPINOHAIIUD:

v=(const-n),; EKM V" =L (1.6)
OyHza: n, Ba n, — rasHunr ¥, sa V, xaxmaapaard MoJjib COHia-

pu, P, T Hnnexcnapn y q:msnx KaTTanukiap A0MMUI Koi-
rav XOJaTHHM aHIJIaTaiu.
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lapas — Teii-Jlioccak KOHYHHTa MYBOGDUK;
a) ysrapmac Gocumia Y3rapMac ra3 MacCACHHUHT XaKMH
ra3HMHT abcosioT TeMIepaTtypacura nponopuMoHas 6yinanm:

V =(const-T), . ékn EL ;z i)

Oy epna: T=273,15+t°; yun pmapaxauunr KenapBun wkasacu
nerunany (K xapdm 6unan ésnnanm).

0) Vsrapmac xaxmaa VirapMac ra3 MaccacMHuHT 6ocumu
rasHuHr abcomloT TeMnepatypacura nporopuuoHan oynamu:

& = 02 i
P=(const-T)y,, éku 5= ?-ll (1.8)
FazHuHr 6ocHMM, XaXKMHU Ba TeMIIEpaTypacH Opacuaarh
GOoFIaHMII MAea] TA3HUHT X0JiaT TeHIJIaMacu E€KH féranqupon
meneaamacu (1.9) 6unan wdonanananmm:

PuVy 4
2= (19)
Du3ukana ra3HUHI HOpMan xonaty aed, yuudr T=273,15 K
pa P=101.325 xI1a Gocumuary xonaTu Kadys KuiuHran.
[a3HUHT XAKMMHH HOPMAZ LIAPOMTIA KeJATHPWIL YUVH
(1.9) dbopmynanan kesub unKAMran TeHraManan goitiana-
HIIAILN: )

PV.1273,15
Vs (1.10)

by dopmysnana Vrasuunr taxpuba wapontuaary 6ocum P Ba
Temrepatypa T (273,15+F parn) xaxmu. IOkopuna keirru-
puiran (1.9) renriaManuHr vyan ToMOHM 6MpP MOJIB Tasra Ta-
alykay 6¥1ub, YHr TOMOHM 2c¢a FasHUHT Maccacura BOFINK
Gyna,uu Xalqm;aran xam, P = 101,325 klla, T=273,15 K na

=22.414-10-* M* (Exnm 22,4 n) 691]&.&}1 By XaxM razHuHI MO-
.Tlﬂp Xaxwmu (bassan V, xypunuuiia Gearnnanany) ned arana-

PV
au. Terriama (1.9) HUHT a1 TOMOHMHM -f.'-”“- Hu R xapdu

Gunan GenrunaiMuz. ¥V xonia 6up M0ab Wean ra3 yayH:
PV=RT (L.11)

n Monb ra3 yayH PV=nRT éxkn PV = f—f RT ra sra 6ynmammus.

by Tenrnama Kianeiipon-Mendeaeee meneaamacu vomu 6unan
opuTHiany (6y epaa; m—ra3HMHI Maccacu, M — yHMHT MoO-
neKyisap mMaccac. m: M=n—morb conn). By Tenrnamanaru R —
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Fra3HUWHT yHuBepcaa aommuiicn ned aranain. YHMHT
KHitMaTHHU Xpncobaaul KMHUH DMAac. #

1) | moas ras eranpapt wapourma (273,15 K sa | arm,
tocnmua) 22,4 i1 xakMHM sTatammuan doinatanntd, R HuHr
KHHMaTHHI XucobnaiiMus:

PyV latm-22 .4n -1
R= s THOI2T3 15K = 0,08206 n -at™ - MO

2) 1 armocdepa — EpHHMHT TOPTHIN KYYH Te3JaHHIUN
£=980,67 cm-c? 6Varan xkoitmaarn 76 em cumob yeryHu bocu-
MHIa TEHT, SHHMU:
I arm=0,76 m:13,595:10° kr'm 980,67 mc?=101325 kr'mlc?=
= 101325 H-m2=101,325 x[1a.

: _ PV, _101325H-M2-22,41410° _ sy
BunoGapun, R = 37315 IMonL273. 15K 8,3144 H'm
monb K '=8,3144 K-monbs 'K ! 6¥1aam.

Duan «nieat» ra3 yayH tasprd bepaMus: xap Kanaai 6o-
CHM Ba Xap Kaniuad temneparypaga Kianeiipon-Mennenees
TeurinamMacura Gyicynaamran raz mjaean ras aed aranagn.

Vaupepcan ra3 IOMMUIUIMTHHUHT DU3HK MabHOCH: R HIHT
Kuitmarti yarapmac ocumia | moas ta3 1° MCUTWITAHWIA YHHHT
KeHTaiiMIuy yuyyH Daxapaaurad niura teuraup. Mapas kunai-
JMK, Temneparypacu T 6varan 1 moias raz P 6ocumua (7—1)
TeMrepatypara Kaiap HCUTHIACKH. Y Xo/ina rasHuHr aactinab-
KW Ba OXMPTH XoaaTiapy yuyn Kaanelipon tedriiaMacy Kyinu-
jlaruya é3uaaam;

PV =RT, Pk =R(7T+1)
arap PV, nan PV, nu aiiupu® Tausacak,
P, — PV =R(IF )R-V —V)=PAV=R
Keand uMkamn.
P-Av (Ba 6unobapun R) — | moas rasuuur ysrapmac 6o-

cumaa | meuTraTaHuaa KeHTraituiny yayH 6axapaauras Miin-

11 K¥peatanu. flna wynu aitw6 YramMu3km, arap ras cyB yc-
i 273.15-P-V i
THIA HuFRnca, Vy = ~por - TeHmiaMa épaamia Vi nn xucob-

Jail y4yH cys OYFMHMHI aliHMA Temnepatypanaru 6ocumu (h)
HH xHcoOra onuin Kepak. Macanau, cyBs yeTuaa HHFMITAH ra3-
HUHT BocuMH, atMochepa Gocumu B nan ¢y OYFRHUIT aliHu
TeMmneparypaiaru 6yr 60cuMu A Hu ailupud TanuiaHraH Kuid-
MATHTA TEHTAHP.

P=B—h
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Oy epna: B — armocdepa Gocumut, b — cyB OYFUHHAHT aliHn
TeMneparypagard 0ocuMu. ¥MymaH, rayiap apanalwMacuHuHE
OocHMH xakMpa ansTOHHHHF NapuMan KOHYHH
masxyd. by xkonve xylimnaruva taspudinaHanu: Gup-Gupuza
KuMéguil mascup Kypcammationean zazaap aparaumacinine 6o-
cumMy apasdqumaoazi aupuM 2a3INQPRUHE NApYuan documMaapu
HUFUHOUCKZQ MeHe:

P=P+P+P+... (L12)

By epaa: P ymymuit 6ocum, P,, P,, P, Ba X0Ka30 apanamma-
[ary alipuM TrasfapHuHT napuyan ﬁocmfnapﬂ

Mmucon. 26°C na cys ycruna 250 mn H, iurunran. Cys
ycrHaarn 6ocum 98,7 xI1a. Cys 6YFMHUHT my TeMitepaTypana-
i Gocumu 3,4 xIla. BoooporHuHr HOpMa 1LAPOMTAArH XaKMH
Ba YHWHT Maccacu TOJTMJICHH,

Eunur. Tlapuman Gocmumap KOHYHMIA MyBOdME BOAO-
POAHUHAT GOCHMMN:

98,7—3,4=95,3 xila.

YHHHr HOPMAJ NapPONUTHIATH XaXMR V;
- PV273.35 _ 95,3250273,15

Yo="9555 = 1ol 325299 = 214,806 Mn

Hopman mapoutaa 1 mons H, 2,016 r 6ynann. 215 mn H, aca
m rp OVnamu:

_ 2,016214,806 _
m = 2082806 _ g 019 ¢ H,

1.7. Tascumon MOALARAPHRUT Moﬂexynnp
MACCANAPUHE AHHKAAL

I'a3cHMOH MOITATTAPHMHL MONCKY/ISIP MACCANapPKHY AHUK-
. Aal ABOTaaApe KOHYHWIAH Keand YmkKaauraH uKKMHYY Ba
YUUHUYHM XYNOCAFA acoCaAaHanu.

1. ABOTaApO KOHYHUMHWHT HKKHHYHM XyIOCACHPA MYBOHUK,
OMp MOJb Ta3 HOPMANX Wapoutaa 22,4 1 xaxMHu aranfafigu.
Arap 613 MabRYM XaXKMIAry Ta3HHHE MABIAYM TEMIISPATYPA BA
MabAyM GOCHMAZ Heva IpaMm KeJMLWIMWHK 6MICcak, YHHHI
MOJICKYIIAP MACCACHHY XHCOOnal ynuKapa olamMu3. byHHHT yuyH
apsan KaaneiipoH-MeHpenees TedrnaMacuaan doitganaHnb,
TA3HUHT HOPMAN MAPOHNTIATN XAXMUHN xucoOnaiMiEs:

OOk = o an
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(P — rasHudr T K nary 60cuMH, V,—Ta3HMHT HOpMaJl Wapo-
UTHRATH XaXMU, V—ra3HuHr Gocumu P Ba TeMIIepaTypack T
Oynrangarv Xaxmu), ¥ H{ TOMraHUMH3gaH KCHHH Kyduma-
ruY4a fIponopis Tvaamna arap V¥, 1 ra3 g rpamm 6yica, 22,4
7 ras M rpamy 6ynamu:

22 4 .
M==2 BB L)
Mabnym xakMIard Ta3HUHT MACCACHHI aHHI()laU.I YIYH Max-
cyC Ta3 MMKHOMeTpRapunad doitnananunans,

II. Aporaapo KOHYHUHHHT YYMHYM XYIOCACHTa MYyBOGUK,
TEHT XaXKMIA OJIMHIAH HKKH XWJI TasHMHI Maccacu KaHmal
Hucharna 6¥ca, yHapHUHT MOMEKYNSAD MACCACU XaM XyIau
nuryngad nucOartoa SGynagu.

Macaya, xaxMH 1 T OVIraHd HKKH XIWI 1as onaink. OnuH-

raH Xap Kaiicu razga N tamad MoneKynra O¥acHH. bupunaun
TA3HWHE MacCACHHM g, 611al, MXKKMHYM TA3HMHT MACCACHHM
g, bunaH, MoJeKyAap MaccacHHu M, a M, Gunan Genrumam-
Mu3. 1 J'IPIT[) ras’HHHT Maccacu yrmam MoneKynanap MaccacH-
HMHI HUFMHAMCHIA TeHT OYATaHK YUYH:

g=M:'N,g=M;N
G¥mann. BUPHHIK TEHITMKHH MKKMHYMCHTA G¥ncak,
g e,=M'M,

KGJIHMG YMKaAH.

MabayM Xaxmaoa onMHTaH GUpop ra3 MacCacCHHRHT XYATH
WYy TeMAepaTypa Ba HIy GOCHMIA, XYIAM WyHAal xaxMia
ONvHraH OoWika raz MaccacMra HUCOATH OUPMHYM TA3HHHT
MKKHMHYU rasra HucOaradH 3vynurn aed aramagu. Macanau,
I n kapGonat aarugpun 1,98 r, wyHnail wapountsa 1 a1 sogo-
poa 0,09 rpammra tenr. Ly caGaGau kapGoHat aHrMAPUAHHHE
poaopoara HucGatau suwraru 1,98:0,09=22 ra teur G¥aany.

Iaz suunurunu D xapdu 6unan 6enrm36 g,:8,=D
Gynranu yuye M M,=D k¥prnininnaa quupnﬁ esamm OyH-
JaH:

M=DM, (L14)

kenu® unkagu. HemMak, 6Mpop ra3kuHr MONEKYAAD MAacCcacH,
{1ty TAHMHT UKKHHYH Oup Tasra HHUCGATAH 3MYAUMHMHU MK-
KWK a3 MOMCKYASIP Maccacura KyraltMacira TeHr.
K¥ruHua, TYpAM raznapHUHT 34WINIH BOAOpOIra HUcHa-
TaH aHuKIaHaad. Bogopoauuar monekynap maccacu 2,016 ra

29



TEHT O¥ATaHM yUyR MOAIATADHUHT MOMEKY/Sp MacCalapiHH
xucobtaun dopMynacu;

M=2 016'D

Kypunuuina €3unann (6y epna, D, TaBHMHl‘ BOAOPOATra HUC-
OaraH 3UYIUTH).

IMa3HMHT MOJEKYASID MacCacH YHUHT XaBOra HUcBaTaH 3uy-
aurKMra Kapat xam TOnMRAgW. XaBo rapyuu OMp KaHda raznap
apanamiMacuiad MGopat 6Vaca Xam, YHMHKT TapkuOu DOMMHi
Oynranu yayH Yprada MONEKYNAP Maccac XaM RouMui OYnG,
29 r'mMonb ! ra Temr.

TexumpulapUral ra3HuHr X280ra HUCOATAH 3HUYAUTMHA
D_6unan Genrunacax, MOJEKYIAP MAcCacHHu xucobnad To-
L YUYH KYHWIaru qjopmyﬂara ara 6¥naMua:

M=29-D, (1.15)

By VCYJIHMHT aCOCHM KHMPWHYMIIHIW Ta3HMHT HUCOUA 3nunu-
TUHM TOMLLANp. MosleKyasp MaccaHd TOMUIIHWHT siHa OHp
HeYa yeymnaph Gop:

a) FAZHUHI MOJEKYIAP MACCACHHH MHQHPYINA TE3NHIH ACO-
cHaa TomHnl. ['poM KOHYHUTa MyBOMMK ¥3rapMac TeMIepaTy-
pa Ba y3rapmac GocuMaa Tas MOJEKYNaNapHHUHT ¥praua 1es-
JIMMM Fa3 3MUTHIMHWHT KBAAPAT WIAN3UTA TECKAPH NPonop-
wionan 6¥naan. 1y 61aan Gupra, (1.14) pan x¥punminmya,
razaap 3MWINCH GUIaH yIap MONEKYNdgD Maccajapy HHACOaTH
Mabiym OoEnaHuira ara.

Amanga I'pam KOHYHH, ra3lapHHHT Kalunisap TellHKIap-
AaH il TesAUrEHM AHUKAIW OPKAIH TASARPHMHE MOSEeKY-
JISIp MACCACHHMW TOITULLIAA XO3MPraa KyAaHMIR0 KenanHn. Atap
MKKHA XWJ Ta3HUHT 3udaurknan D, sa D,, Mojekynap macca-
cunu M Ba M, MOJ‘Iel{y.I'IaJIapHHMHI‘ teanuruun U, sa U, 61~
nay Genmnacax y3rapMac TeMniepatypa Ba ysrapmac 6ocHM
yuyH KyHWIaru TeHrnaMa Xocun oynagu;

F; J"Tf : (1.16)

ATap MKKaNa Ta3HHHT TeHT XaXMaard MHKIOPHHA OHpop
KMYMK TEIINKAAN YMKAPCaK, yaapunur 6up xns 6ocnM o¢TH-
Ha TewnkaaH ¥rnb KeTr BaKriapu ra3 MoJaeKylajapHHMHT
Te3MUTUTA TecKapu npornopunoHan 6¥nanu:

L =UU (1.17)
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s s 5
éKH 7i= Vo Oymnam, Mf”.ﬁ(l.l?)xennﬁqmaa—
| : .

IH,
By Ttenrnamanan doinanaHub, raznapHUHT MOJEKYIsIp
MaccacMHu aHUKJIanL yeyan tonuiaran (a¢hdysmnomerpust). by-
HMHT Y9VH MOJCKYJSIP Maccacy MabiayMm ra3 OmiaH Mojaexky-
JISIp MAaccacu HOMALIYM T'a3 TeHT XaXKMJa OJTWHHMO, YIapHHUHT
Xap Kaucucy 6Mp XWuia Karniuigp TelHKAaH VTHI BAKTH aHWK-
J1aHMO, 1oKOpHIaTH opMyIara Kypa HOMabivM TasHMHT MO-
JIeKynap Maccacu tonunanu. Macanan, 1910 dunna Hebsepn
y3 uxtuépunaru 1 Mm? pagoOHHUHT MOJIEKYIISIp MAacCacHHM
athhy3MOMETPHK YCVII/Ia aHUKJTAJIN.

0) B. Meiiep ycyau. Tapkubuit KiucMmaapra axparMai Kai-
HallIUIraH CYIOKIWKIAPHUHT MOJIEKYJIHP MAaCCACHHH aHMKIIall
yuyn B, Meiiep yveyamnan doiinananamus, byrna momna 6yr-
JIApM pesepByapiaH XABOHUHT OMp KMCMMHM CUMKMO YMKapa-
I, cMKMO YuMKapwiraH XaBOHMHI XaXXMW Moona OYFMHHHT
Xaxmura Tenr 6ynagan. Xaipab uMKapuIraH Xaso UWIWHAPra
éku Oroperkara cyB yctuaa dmrunanu. Xmcobmain Kianeii-

poH-MeH/iesieeB TEHIIAMACH: PV:—f;R-T épnamuna onub
Gopunanu. P ypHura (B—h) Kyitnnanu:

(B-h)-V =& RT &xn M =280 (L18)

By epna, g — CYIOKNMKHUHT (CYIOKIMK MaXcCyc IIHMUIA Hap-
yajaa oiMHanM) Maccacu, V — momna Gyrnapu cukub umkap-
TaH XaBOHUHT XKMu; T — XaBO WUFWITaH UOWIIIATYH TEMIIe-
patypa; B — arMmochepa 6ocumn; h — aiiHu TeMIeparypaaaru
cyB OyFu GOCUMH.

Mucoua: 0,4115 r cytoknuk Oyrnanu6, 86,4 M XxaBoHu xait-
nab yukapran. XaBo WWFMITaH UWIMHApAArd Temrieparypa
28,30° C ra, armochepa 6ocumu 750,2 MM cumob ycTyHura,
Xyoau wmy temnepatypaga cyB Oyru Gocumu 1,9 MM cumob
YCTYHUTA TeHT 6yraH Xo/na cyloKJIUKHUHT MOJEKYJIap Mac-
CacH TOTTMJICHH.

Euunm. (1.18) dopmynanau doitnaranamus;

0.41150,082 3013760
M= =G5 1000868 = 119,5
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1.8. Arom mMaccacHHH AHMKJIAI

1. Aromaapnan nbopart 0¥siran ra3 Xounaary 3JeMeHTHHHT
ATOM MACCac YHMHT MOJIEKY/ISIp Maccacura TeHr Oyiamau.

2. Bogopon, Kuciopon, a3or Kadu oiamii ra3fapHuHr MO-
JIEKyJIallapyd MKKM aTOMJIaH TapKWMO TONramjiury yuayH, yjiap-
HUHT TAKPHUOUN aTOM MacCaCH MOACKYIAP MAacCacHHUHI Ap-
MUTa TeHr oyiamm:

3. KatTuk xo/0ard 2JeMeHTIapHUHT TaKpAOUH aToM Mac-
canapuuu anukinauyta dwoaonr-TItn Kounacuaan doigana-
Hamu3s. dionour-TTtu Kounacy Kyiunarnyua rabpudianaim: se-
MEHM AMOM MACCACUHUNZ ULY INEMCHM COAUMUPMA UCCUKAUK
curumMuea Kynaummacu pzeapmac muxdop oyau, maxmupan 26
K 2a menedup: A-C=26X.

1 2 moddanu 1° C ucumuw yuyn kepax 6y1a0uean UCCUKAUK
Mukdopu wy ModdanuHe COAUUMUPMA UCCUKAUK cUrumu detiu-
aadu. 1 Mmoas onamit mojtanu 1°C wewrmim yuyH ofatia 26 XK
uccukIMK Kepak 6ynanu. IlyHuur yuyn 26 2K Hu s1ement-
HUHI ATOM MCCUKIMK CMFUMH JICHMIA/IN.

Jonour-ITru kouaacu acocnnaa 3AeMEeHTHHHT MACCACHHM
TOLWILI MYMKHH: 21eMEHMHUNS UCCUKAUK CUFUMU AQHUKIAHeAHU-
dan xeuun, 0y comea 26 Hu Oyacax, IqeMeHmHune MaKpuoull
amom Mmaccacu Keaud wuxadu:

A=% (1.19)

by kounanan doinananut Peuso 1840— 1841 itnnnapna suc-
MYT, KyMyll Ba Bo1ika 6up Heva 27eMeHTIapHMHT aTOM Mac-
cacuHM anukiaan. By onementiap yuyn PeHbo Tonran Kuii-
MATJIAp XO3UPTH naiiria kKaby KuiMHran KuiiMaTinapra xyaa
SKMH Typajin.

Kynunimk sneMeHIIapHHHT aTOM HCCHKIMK cuFiMM 26 2K
ra sskuH Oyaanu, gexkun L. 1-Kansania KeATHpuIran sJeMeHT-
JAPHUHT aTOM MCCHKAMK cuFuMu 26 K nan anua Gapk Ku-
Jlaam.

I 1-wcadean

Banan ICMEHTAAPHHAT ATOM HCCHKIHK CHFHMJIADH

DaeMenT
CHMHBOLTH
ATOM HCCHEIMK

CHFHMH

Bomwka anesmenT-
Jap VIYH

w

| 1
H | Be B ol [l o e Si P E

9,6\15.] 13.317.6/16,7|20.8 16.9122.7|22,7 26
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4. DaeMeHTAAPHHHI ATOM MaccaJapuHM u3omMopdmam
Konnacu acocuaa aHukaw. 1818 inana Dibxopa Mutuep-
mx (1794—1863) dbopmynanapu 6up-6upura yxmau Mojia-
nap OUp XK 1aKi1a KPUCTALIAHUIIN KOMJACHHM TonaH. By
KOWIa KeHMHYANUK M30MOP(HU3M KOHYHM HOMU OuiiaH 1opH-
TWiaM: Oy KOHyH KyiiMaaruga tabpudiiananu: geap Gup xua
condaeu Muxdopuu Hucbamdaeu amomaap 6up-6upu Suaai Oup
map3da Gupukca, mapkuGuil KucMaapu Kandau snemenmaapoan
ubopam Gyawwudan Kamosu Ha3ap, yaap oup Xua waxadazu Kpuc-
maarap xocua Kuiaou.

Macanan, BaSO,, SrSO,, PbSO, napuuHr kpucrayuiapu
V3apo usomopdaup (H’BHH %up Xt wakanamup); Na,HPO,
Ba Na,HASO, nap xam ¥3apo uzomopd.

MuTuepaux KamMii celeHaTt KPHCTAIAPHHIHT LHAKIH Ka-
JMi eyabar KpUCTAIIAPUHUHT IHAKAUIA YXITALTHIATa acoc-
JaHu0 cesleHHWHT aTOM MAcCacHUHM Tonau. Y Kanuit cyandar
MOJICKYJlIACH1a HeYTa aToM OViica, Kanuil ceieHaT MoJleKyJia-
CHIA XaM XVIUTM 1uyH4Ya atroM Bop, dakar Oupuia onTUHTY-
1ypr atoMm Bnca, MKKMHUNCHAAA OJNTHHTYTYPT aToM#N YpHWIa
cesten aromu BYaMmmHY aitim. MuTyepanx Villa 3aMOHAArn
anms HaTkanapuaan doitnanapau. 100 Macca Kucm Kanmii
cyiabharna 44,83 macca kuem kanuid, 36,78 macca KMCM KMC-
nopon Ba 18,39 Macca onTHHIVIVPT QOPANTH AHWKTAHAN, XVIULA
HIyHYa Kasuit Ba wiyHva Kucaopon oymauian yvuyn 127,01 mac-
ca KHCeMm Kanui cenenar onuin Kepak. Jemak, 127,01 macca
KHCM Kautnii cenenaraa 44,83 macca kuem kanmit, 36,78 mac-

a4 KMCM KHCJIOPOX, A45 ,40 macca kucm cenen Gop. Bymnan
As 1839

Ky#uaaru uucbar As B (A, — ONTHHTYTYPTHHHI aTOM
2.
maccacu 32 6Varanu yuyn: Ag = 3—@5‘9 =79 xocun G¥nann.

[Hynpnail Kb, MuTyepanx celeHHUHT aTOM MacCacuHH
xucobnad ronau. Y TonraH KHAMAT ceeHHUHT X03Up KabyJ
KIan arom Maccacu (78,96) ra xyna skuH. bouka 6up
HEMM WIEMEHTHMHT aTomM Maccaiapy xam MuTuepinx yeyinaa
TOIHILLA,

5. 1858 itmnna nranusiuk onum Cranucnao Kanumnua-
po (1826—1910) Takaug Kwiran yoya — aroM Maccaaaia-
PHHN AHMHKIAILA 9HE caMapany yeya 6yamb unkan. by veyn
KYHMAAIN Kowaara acocaanras: KUMEgull Dupukmanune oup
MoAb Mukdopuda yhnune mapkubuea kKupyedu Gupop saemenm
Mukdopu xeu gawon Oup moab amomdan kam oyamaudu. Wyn-
i acocnannt Kansuuuapo KyHuaary yeyaHu Taknudg Kuim.
ATOM MACCACH AHMKJIAHAAKTAH IACMECHTHUHT Ta3CUMOH €KN
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0COH GyF1aHyBYaH DHPHKMANAPHIAAH MYMKHH KaAap KYIpox,
XHAK ONUHMO, YIApHMHC OYF 3WYIMCHHH YMYall acocHia
MOAeKyAAp Maccanapd tonunanu. CyHrpa yua 6upnkma-
NApHH aHanM3 KUAMD, TeKIudpuiIraH GHpHKMAIApaaH Xap
OUPHHHHT OHP MOIUAA Y 3MEMEHTIAH KaH4Ya Macca KUCM
Gopnury ronmwnany. Wy i¥n 6unad romuarad. connap-
HHHI 3HT KHYMFH H3TaHaéTrad aroM macca Hed Kabyi
KMIMHAAH. _

By ycynHu ymiepomHWHT aToM MacCACHMHW aHUKJIAIl MH-
CONMIA TYLIYHTHPHO Oepamus. 1.2-XaliBanaa yTaepoXHBEHT OUp
Hevy2 OMPHKMATAPHHHHI MOJEKYAsip Maccanapd Ba iy 6u-
PHKMaNApHUHT Xap KalichcHaa Heva Pous yrnepon Gopaurn
KypcaTwiraH, KaapaTHIHE OXHPTH YCTYHUIA Xap 6Up OUpHK-
Ma MONEeKYJIACHAATH yraepodHUHF ¢ouz tapkubdura rapad
Xuco81a0 Tonural MEKIOPH KYPCaTyWiIraH,

1. 2-vcadean

Kallummapo YCYNHIA YIEEPOIAHHI ATOM MACCACHHH AHHEAML

Buphkma Monexyasp | Yenepon Mugaopi, | Bap Mgmmam'
MACCACH drous xucobuna | yTIeponr MUKAOPH
KapboHar aHrHapHa 44 27,27 12
¥rnepon(ll)-oxcug, 28 42,86 . 12
ALETHIIEH 26 92,31 : 24 .
Yonepon([V)-cynudug 76 15,76 12
Benzon ' 78 92.31 72
3T 3dHp : 74 64,84 48
AlleToH ' 58 62,07 36
Hadranun 128 93,75 \ 120

1.2-kansasna KeaTupuiarasn GupuxManapHuiar SNp MO -
JarH yIIEpOAHMHT 3HT KMYMK Macca MHKZoph 12 Ta TeHr.
Hemak, yrnepoaamHr atom maccacy 12 gau opTux (Macanad,
- 24 éxwm 36 ra TeHr) 6¥na onMaiinyn. Akc x0/1aa, KapboHat aH-
rnapua, yeaepoallD-okeua sa yraepon({IV)-cynucdun mone-
KyNajxapMHHHT TAPKHOMTA yrAepos ATOMHUHMHT Kacpiiu KHCM-
JNapH KMpHIIM Kepak Hymap snu.

HOxopuaa KenTHPIWITaH yCYARAPHUHT XaMMachiia Xam ane-
MEHTHHHE TaKpHOHH aTOM MAccacH TOMUIARN. DNeMEHTHHHT
SKBUBAAECHTHHH 3Ca ACHPAK aHHK TORWLI MYMKMH. Arap >ae-
MEHTHHUHT TaKpHORii aTOM MACCACH BA DKBHBANEHTH MabiyM
OVnca, YHHHT aHUK, aTOM MACCACHHY XHCOoOIall KUty 3Mac,
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NYHKH 21eMEHMHUHE anioM MACCAcl Xamma eaKm wiy 3AeMeHm-
HuNe IKBUGANENMU2A KAPPAAU MUKOOPOUP.

DJIeMEeHT aTOM MacCaCWHUHI aHNK KHAMaTHHU TONMLI
YUVH aBBajl 3JIeMEHTHUHI TakpuOMii aTOM MacCacHHH K-
BMBANeHTHTA OVauin #ynuM OMAaH YHMHT BAJCHTAWIHHHN
ronuniu Kepak. BaneHTnHk xamma BakKT OyTYH cOH OMaaH
wdponanananmn, WyHra Kypa, TOnWIrad cod OyTyH coHraua
sxamuTnananu. CyHrpa S5KBHBaJIeHTHYU BaJIEHTJIMKKA Kynaii-
IMpuIL WyYaM OMIaH aToM MAacCAHWHT aHUK KMHMAaTH TO-
NHWAAAH.

M u ¢ o 1. Unawiinnnar aksuBanenTy 38,25 ra teHr, Oy sne-
MCHTHUHT CONHIITHPMA UCCUKIUK cuFuMu 0,22, UuanitHuar
AHMK 4TOM MACCACH TOTIMJICHH.

E v w . Assan ononr-Iltn Konnacura acocnanub, wH-
JAMituHr TakpuOUii aTOM MaccacMHM TOTIAMM3:

26:0,22=118,9

CVurpa MHIMHHUHT TAKPUOWH aToM MacCacHUHW 3KBUBaJeH-
fira 6Vumur Wy 6Mnal YHUHT BAIEHTIIMTHHM TOTIAMH3:

118,9:38,25=3,1=3

MMt HIHT SKBUBAJIEHTUHU BUICHTIUIATA KyNauTupuo,
NIOM MACCACHHMA TOMAMMU3:

38,25-3=114,75

Nemak, vHauitHUHT aToM MaccacH 114,75 ra TeHr sKaH.
6. /1. M. MenaeneeBHHHT ATOM MACCACUITH aHWKJIALT YCYIIH,

VICMEHTHUHT JaBpUid cuctemManaru Ypuwian doiinaianud xam
VUM ATOM MaccacuHM TOMUIL MyMKHH. MacanaH, gaBpuii
LG e M MarHiHHRAT TYPT ToMonuaa Na, Al, Be, Ca ane-
MEHapKH Koilalrad. By sneMeHT/IapHUMHT aTOM Maccana-

P k3G Typrra Oyicak, MArHMWHMUHT TakpuOMi arom
MUCCHCH Keand yuKamu:

_322&2.%.9-;&0. =24.75

By Coll MarHMHHMHT ATOM Maccacu KMHMaTHra XKyla AKMH,
B i wIieMEeHTHHHT VHT Ba var ToMoHuaaru (EKH TernacH sa
POCILITN) DeMEHTIIAp aTOM MaccanapuiaaH Goiinanauno,

HOMALIYM JICMEHTHHHT aTOM MAacCacuHH xycoﬁnaﬁ TOMMLI
MYMEIN
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L9. Arom na MOACKY AZAPHNEE peAsam

Tapun kumérapraprunr 1860 fnnga Iepmanusiga yaku-
PHAraH XanKapo Che3AHIA «ATOM», «MOJIEKY/1a», «dTOM Mac-
ca», «MONEKVAAP Maccar, «KUMEBHKIL 3eMeHT» Ba Gowka Ty-
LIYHUanapra aHHkK, Tabpmjp GepunnB, aToM-MOACKYNSP Ha3a-
PUAHHKHT TYFpWIHIH HcOOTIanraH 6yncana, 6ab3H ONHMIaD
(uynonud, B. Ocreanni) aroM Ba Monexynaﬂapﬂnm XAKMKATaH
MAaBXYHTHTA WyOxa Ouwiaupauiap.

B. OcTteanba Ba YHHUHT TapadaopiapH «aToM Ba Moncxyna-
nap $axaT TyuyHua X0JIOC, XaKHKATIa ynap 1“{3"1(» ,ueran AU~

nap. - :

TleppeH 9¢a MOACKYAANAPHWHT XAKHKATAH Maaxy;mum—
HK TaXpHOa it¥m 6unad ncbornad depan. [leppeHHHAT Tax-
puBanapy rasziapHUKI KHHETHK Ha3apHsaCHra AcoCNaHTaH,
MabayMKH, 10KOpPHFA KYTapHIAFaH cap Xaso OOCHMH Kamasi
6opanu, Arap bananpauk A4 G¥nca, 6y GanaHAAMKIary GocHaM
OMJiaH ep lo3acuaari GocHM OpacHia, Ta3fiapHMHE KWHETHK
HazapHsacHra MyBod#k JlaniacHHHI FHTICOMETPHK KOHYHH
HOMTY -KyRUAATH GOFAaHILL MABXYI

2,303RT ig 5 Pﬂ = Mgh (1.20)

by epna: P, - XaBOHMHT ep CMPTHAArH GOCHMM, P, — XaBo-
HUHT & Ganaﬂ.uﬂumam Qocumi, R —ras noumuﬁcn (8,31-10°
apr-rpaayc—'-mons~'}, Mg —Ta3HUHT MOJEKYNap Maccacu: T —
aBcolinT TeMOepaTypa.

IOKopuaarn TeHrAaMazas A HUA TONARIMK:

i = 2303RT1 Pn

by dopmynanan doitnanaHnd, Kanaait bamaHAHKAa TA3HHHT
GOCHMHM MKKH MAPTA KaMalWILMHU XHUcolnad Jukyt Mym-

kvH. by xonga 5~ LI GVaraMu yuyH s KyilMaardda xucoona-
HAIM:

7
b 2,303RT lg 2303@} 91;10 300157 - 6105 =6 Kt

Hemaxk, xaBo 6ocuMu 27°C fa 6 KM I0KOPHTa KYTapHATaH-
IaH HKKH MapTta KaMasou. By SanananukHu Gakar Xapo yuyH
aMac, DOHIKA MOMEeKyadp maccara »ra O¥nra” rasz yuyyH XaM
XHCoOnad Tormuie MyMKHH.
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fleppen rHNCOMETPHK KOHYHMHH aHMK MONCKYASp Mac-
Latn ora OVaran 3appavyanap MHMcoauMaa cHMHab KYpPMILHM V3
wiama makcan Kunb Kyiiau. INeppen Adpukana ycaamraH
IYMMMIYT NapaxT HIMpacMaaH YMpK Taképnab, yHaaH Max-
Lye uenrpudyra Epaamuaa apyanap Xocwa kuaan. Fymmu-
LY LN SCITal IapianapHy cyB GMiaH CIMPT apajialiMacu-
1 conmb, noiika spuTMa Taitépaanu. Jloiika spuTMana yykmaii
WAMran wapuanap paamyciapy TaxmuHas 2,1-107° M aam.
APUMHT PAIIMYCH BAa 3UWIMTH MabayM OViranuaan Keliud
WM MaccacmHmn XucoGnamn Kuitna amac*. [demak, Tleppex
paaran xap 6up wapuaHuHr Maccacu 7,22:10-12 rpamm
ki Tapkubuna 6up KaHya wmapyanap 6yiran solika spur-
Miin Ileppesd MHrHYKa WKL UMAKHAPTra COMIHN. By BaKTAa
UWAMK LIapyanap MaMil TyOMra uykKaM, JIeKMH YykmMa yc-
KONTaH wapyanap, CYIOKIMK HYMAa MabiayMm TaptHOaa

Wanmruey anuknanu, az 6ocumu xaxm Gupnuruma 3ap-
Mp conMra TVFpM TIpONOpLHMOHan OynraHnurd cababan
eppen DOCUMMHRA Ydanl VPHUTA XaXKM OHpIUIHIAary uapya-
A cormnug Vram MyMKuH ae6 kabyn kunau. [eppen Muk-
WKOI CpAaMKHaa LIApYaNlapHHUAT XaXM OMPAMTHAATH COHM
10 7 om Ganananukaa 100:12 mapra kaMalWIIMHKA TONA.
i riokpubanapuaa TONMMATAH HATHXXAMAD THIICOMETPHK
Konyn acocnna xucobnab umkapuann. Jlapxakmkar, Mopiia-
Wi monekynsp maccach M=N-m (6y epna, N — Aporaapo

CONN, YHMHT XO3MPrH BakTna KaOyn KWIMHIaH KMilMaTh
6,022 10" ra renr, m — xap 6up 3appauaHuur maccacn). [y-
WL YUY TUNICOMETPUK KoHYH dopmynacura Tleppen tax-
Pubacian oJMHTaH KUiMaTiaapHu Kyicak, Kyiunaru udo-

AN XOCHT KWJTaMH 3!

) 303RT . 100 . 23038.31107293 fghe

- 3RT 2, iy 23
| T R s LERET M

Heppen raxpubanapn XaMMaHu KaHoaTlaHTUpAu. XatTo,
I OcinuibaHuHT V38 XaM «aTOMHCTHK (bapasnsg uaMuiil Xxu-
WA Acocaairal Hasapust Aapaxacura KVrapuaau» ied aii-

s, V= '%R‘V" thopmynanap acocwia KyHuaaru TeHITHKHM

O TIPID I KAPAMHAS: P=Vd='%Ilr 3, 14:(2,1-10-°)%(1,19—1,00)-981=7,22: 10",
0y epan, 119 < monaa suamurn 1,00 — cys swamirm).
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Thiura MaxOyp 6¥nmu. Ulyeaait knnub aTom Ba Monexynaﬂap- :
HHUHI Pea/lTMrM MCGOTNaHAH.

I.10. Cagon .na TOMIHPHEJap

I. Kucsm, monaa pa Mavepust, SHeEpTHA, GUIMK MANIOH
TYUIyHYanapura Taspudg GepuHr.

2. KHMEHUHF 3COCMi KORYHAAPUHH TABPAhAAHT.

3. HocrexnoMeTpyk Moafaiap MapXyWHTMHM KaHAai
M30X4ai1 MYMKHH?

4. ATOM-MOAEKYAIP TALIMMOT Ba «MOJNb» TYLIYHYacHIa
TabpHd GepHHr.

5. Moznanunr MOIeKy/Isp Ba aTOM MaccacH KaHaal ycyn-
Jap OUnad aHUKNaRaon?

6. Tabuatna «<upean ra3» iyk. ynra Kapamacaan 6y Ty-
uryr4a danra KHpHTHATaH. YHM KaHnai naoxnaficua?

7. Monnanap Gup xonatias GOIKA arperart Xonarra YTraH-
A2 3appavyanap opacuiard mMacoda yarapaamn. CababuHu M30X-
JIAHT.

8. 0,65 rras 21°C sa 202,650 xTla 6ocumaa 280 mn xaxm-
HH 2Tanaia. YBUHT MONEKYAAIp MaccaCHHH xpucobnad yuka-
DMHT.

9. byp METALNHHHE MKKMTA OKCHAM MabAyM: GUDHHUYH
OKCHMIHHAHT | rpaMutiy Bogopon OKHMKAA KU3TWUPUITaHHAA
0,126 r cyB xocuna OVaran. MKKMRIY OKCHA OUAAH THY TaXpii-
Ba yrkasunaranma 0,226 r cys xocun 6ynran. Iy Metananu#ar
SKBHBAIEHT/IAPUHH TOITHHE.

10. 1 roMum cyB (xaxmu 0,03 M) garu MoaeKyntanap Ba
MOJIBAAP COHUHHU Xucotutanr, CYBHMHT 3HWIHTHHH p=1,0 rma!
ra renr ac6 KalGysm KWIMHT.

il BOB

A. 1. MEHJEJIEEBHHHE SJJEMEHTIIAP JABPUI
KOHYHY BA KUMEBHUH 3JIEMEHTIAP JABPUT
CUCTEMACH

II.1. J. U. MeHzeneeRHHHT AABPHI KOHYHH

XVIII acp oxupuga 25 ta aneMeHT MabayM GVnud, X1X
ACPHUHT OUpUHYM voparuaa sHa 19 sneMedT Kawg KUIHH-
IW. DAeMeHTNap Xauld KuavHuinu OunaH yaapHKHT aToM
Maccacu, (PH3HK Ba KUMEBUH xoccanapu Ypranud Gopunas.
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by TeKimMpMiLnap HaTHxXackaa 06av3d 37EMEHTIAapHUHT aB-
BangaH MabayMm 6ynranH Tabuui rypyxnapu (macanas, MUK-
opuil MeTaniap, MWIIKOpHii-ep MeTajlap, rajoreHjaap)ra
YX1Lalll 3JIeMeHT TypyxJapy LiaKiiaHa Gopau. DnemMeHTnap
BA YNapHUHT OMPMKMAaNapM XakMaard MablyMoTIap KMME-
rapaap onaura 6apya sMeMEHTIapHU CypyXjapra axparuin
(curndmapra 6ynuur) Bazudacunu kyiau. 1789 itunna A. JlaBy-
a3b¢ KUMEBMIA BIEMEHTIADHUHT GHPHHYHM KJiaccuUKalMsicu-
HM sipaTaM, y Gapua opauii MonaanapHu 4 rypyx (Metauimac-
Jlap, MeTaiap, KHCIoTa paguKaiapyd Ba «OKCHIUTap»)ra ax-
paTaH.

1812 #iunpa Bepuenuyc Gapua sneMeHTIapHM MeTanaap
BA METAJUIMACApra aXparan. byimail cundnam yH4yanux aHuk
GynMacana, xandraya y3 KyduHW HYKOTMal KeJIMoKza.

1829 iiunna HMorann Bonbgranr [ebepeiinep yyra-yura
sJeMEHTAaH ubopar yxialll 2JeMeHTIAPHMHI TYPYXJIapuHA
TY30M Ba yaapHu mpuadasap neb arany. Xap Kaicy tpuagana
yprajary 37eMeHTHHWHT aTOM MAccach WKKH YeTaaru 3JieMeHT-
JIAPHUHT aTOM Maccanapy HUFMHANCHHUAT 2 ra 6ynuHranura
TeHr. Yilla BakTaa MawiyM Oynras snreMeHTIapaaH (akar er-
THTA TPUANA TY3WII MYMKUH OVnau.

J.U. Menzaenees/iad aBBai oaub 60pHAraH MIIIAPHUHT
xeu Gupnaa KMMEBHMH 2J1eMEHTAAp opacuiaa ¥3apo y3Buil
OoFnannin Gopaury TonuaManya. Yykyp Mamuii Gawopar
Ba Takkocaaiwunap acocuaa [. U, Meugeneer 1869 iimnma
TaOMATHUHT MYXMM KOHYHH — KHMEBMH 3/1¢MEHTJIApHUHT
naBpuil KonyHuHu taspudnanu. 1. U. Menanenees taspupd-
JaTaH AAaBpUil KOHYH Ba YHUHT rpadux udonacm — nas-
pHil cHCTEMa XO03UPIrH 3aMOH KHME (GaHUMHHUHT MOHaeROPH
6vnub kongm,

. U. MexneneeB KUMEBUM 2JieMEHTAAPHUHT KVTTUMIMK
Xoccaliapy 11y 9JeMeHTAAPHWHT aTOM Maccacyra DOFIMK DKaH-
JUTHHHM aHUKaId. Y Vuia 3aMoHIa MabiayM 6yaran 6apya sae-
MEHTIAPHHM YIAPHUHT aTOM Maccaiapy opTub Gopuinm rap-
Tbuaa Gup Karopra KyiiraHuga s1eMeHTIapHHHAT X0ccalapH
7 1a, 17 Ta Ba 3| Ta neMEHTAAH KeilnH KeaaaAuTaH 3MEMEeHT-
Japaa KaiTapMAWIIMHKE, AbHW DaBpH I HK OOpPIAMIHHK
KVpau.

J. U. Menjenees Y3u kaiud stran 1aspuil KOHYHHM KYyidH-
narnya taspudimanu: odduil moddasaprune (3aemenmaaprune)
xoccanapi, WyHUHe0eK, nemenmaap upuKMantapurune warKa éa
X0Ccanapu INeMeHmAapHuHe amom Maccaiapuea 0agpuli paguul-
da borauk 6vaadu. J. . Mennenees jaBpuit KoHyHHU Kauid
ITHLLIA 3MEeMEHTIAPHUHT aTOM.Macca KuiiMatnapura, usuk
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B2 KUMEBHI xoccanapura 3uTubop Gepan. ¥V Oapua aaeMeHT-
Aap GYilcyHaauraf AaBpHN KOHYHHM TVIIMK, HAMOEH KHIIAH B2
Oab3y MeMeHTHAp (YYHOHYH, Oepunuit, JAHTAH, HHAUIH,
THTAH, BaHAgWi, 3pOMid, Lepdit, ypaH, TOpHA) HHUHr Viua
BaKTAA KaOyn KWIMHIAH aTOM MaccaJapuud 1,5—2 mapra
YarapTupuil, 6aB3M IACMEHTAAPHHAT (KoDanbT, TeLTYp, ap-
FOHHWHE) XOWAAUIKII TAPTHOMHHY V3rapTMpHLE JIOZHMAHRIH-
HU Ba HUX04T 11 1a snemeHTHHHT {(Ppauunit, paguil, akTu-
HUH, cKaHaui, ranamit, repMaHdHi, NPOTAaKTHHHHA, NONOHMIA,
TeXHeUMit, peHuU#l, actar) Kamd KHIHHMIUH KCPAKIIHIHHE
oNIuHIAH ailTHo Gepau. Vaapaan ydta sneMerT {3Kabop, 3ka-
amoMMHHE Ba 3KACHRMLMIMYHHAT Gapya KUMEBKHA Ba dH3UK
xoccanapuiu Gatadicui Gamopar kunam. 15 dun wunga Gy yu
sneMeHT Xauld kunuHuG . U. MeHaeneeBHHHr GaliopaTtH
TacAuKAaHay. HOKopHaary ydta 9aeMeHTra: SKaaliOMHHHITA
ravinii, 3Kafopra CKAHAKH Ba DKACWIHIIMITA repMaHRil HOMHK
Gepunpn. [1, U. MeHienees xap KaiicH 3ACMEHTHHHET ¥3H TY3-
Tay JaBpHii CHCTeMAzaru TapTHO pakaMH HHXOATAA KaTTa
AXAMMSTITA 3Ta BKAHIHNTHHA KYPCaTaM.

HagpHit KOHYH Ba aBpMil cHcTeMA XO3Upra Kamap 6ocut
¥IraH pUBOACIAHHIN AYAMHN KyRUAATH Y4 JAaBpra Giauim MyM-
KHH. . :

[ gasp. 1. X. Meuacnees aneMeHTIapHK cuHdbnapra
OVNHIINA YAADHMHI aToM Maccack KMIIMarTHTa Ba KUMEBWH
XOCCRJIAPHTA ACOCNAHAD AABPHIT KOHYHHM TabpHPIANY.

ILaanp. 4. U. Mennenees sneMeHTHIHT aTOM MaCCacH
aMac, OATKH YHUHT JaBpUH cUCTeMAafary TapTHG pakaMu (aToM
PakaMH) HRXOATAR KarTra aXaMHSTI3 5ra 3KAHIMTHHH aHVK
k¥pcarud O6epan. KeitmHuanmuk domuka onymaap (Moanm) onu6
Goprad nanaHUNap OyHW TYFPMIIMIMAN TacAHKIANH.

111 nasp. Haspuil KOHYH Ba Haspuli cuctema 1927 #innna
APATHITAH KBAHT MEXAHMKACH acOCUa pUBoX Tongu. by masp
MobajiHima 6apya HAeMeHTNAPHMHT ATOMAApUIa BACKTPOH-
JIAPHUHT KoMnaHHLH aHukaaunG, JI. U, MeHaeneeB aiitran
JIABPHITHKHNHEI> TOM MABHOCH HAMOEH Gymnu.

IL. 2. lappuii cHCTeMA BA YHMHT TYSRIMIIH

J. . MeHenees JaBpHid CHCTEMaHHHI OMPHHYH BapHAH-
tHirY 1869 iinnga tyzam. by cHcremana 63 ta anement 6§iHb,
‘yrap 19 Ta ropH3OHTaN Ba 6 Ta BEPTHKaj KATOPra Xoinail-
TUPKHATAH 4M. By BapHaHTAa VXitiaill 3A¢MEHTNAD TOpHIOH-
Tan karopaapra xoiinawrad 6¥nuo, 4 Ta aneMeHT YuyH 6in
Xoi konmgupwiaran 3ou. J. . MeHnenees ynapHMHr Mapxya-
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JIMTHHK, ATOM MaccallapiHy B2 XOCCaNapuHu ONEMHIAK aii-
THO ﬁepﬂﬂ By BAPHAHT Y3 Y H llaBpJI A BAPHAHT Xucob-
JAaHAIOH. -

1871 dsinnma . Y. MeHieneer sipaTrad JaBpHil cHCTeMa-
HHMHI HKKMHYH BApHAHTH 96100 KHANHAN. by BapraHToa ¥3a-
PO YXWIAII 3NeMEHTAAD BEPTUKAJ KATOPapra xoiamrad. ¥
| BapuanTHUHT 90° ra 6ypuaran kysrygary akeu agm. L sapu-
AHT KK CXA DABPAM BapuaHT xucobnanand. Yuza 8 ta
BepTHKaA, 10 ta ropusoHTax Karop 60p san. by BapHaHIra
acocnasub J1. Y. MeHaeneer ypanraya [1 1a sneMeHTHHHT B2
YPaHNae xefuH OHp Heua 3/eMeHT Kailid STHIHIAHK 6aulo-
par kuigH. J§. . Mengeneer GHTTa BepTHKAN KaTopra Xoif-
Jallrad yxuan ieMeHTIapH rpynna jgeb, xap xaicu uii-
KOpHit METAJUIIAaH TAIOreHTaYa Gyﬂran BJIBMGHTJIap KATOpH-
HM ZaBp AecG aTamu. '

H. W, Menaenees nactnab taknud KMIraHn nanpuﬁ cHcTe-
Mara KeHHHYANHK (YHHHT V34 HUITUPOKHAZ Ba ¥ BaoT 3TTa-
HHUOaH KeHHH) OMpMyHua ¥3rapTHpHIUIap KMpuTHAHG, xas-
pHii CHCTeMaHHBHI XO3HPIH BAPHAHTH TYIHAAK. ¥ eTTHTA JaBp
Ba CakKK3Ta IPyNnagaH Hoopar.

Xo3up naspudi cucreMana 105 ta anemenr 6op I, H, 111
IaspAapHUHr xap Gupu dakat GUp KaTOpAaHd Ty3uiaraH Symub,
ymapHU K MY MK naspnap,IV,V, VI sa VII naspnapxar-
Ta gaspJiap aciwtamn. IV, V Ba VI paspirapHAHT Xap Kaif-
CHCH MKKH KatopmaH tyswnran, VII masp tyranmanma-
raH AaBpAup. buprauM gappaaH 60IIKA XaMMa AaBpaap
'MHIKOPHIA MeTaLi fnnax ﬁomnanuﬁ HOMMP Fa3 GmlaH 'ry-
TaiaH.

Kyunk naspiapia MIKOPUH MeTayl OuAaH rajioreH’ opa—
CHIZ 5 Ta »/IeMeHT, KatTa aaBpnapaa 15 ta aiemeHt (MacanaH,
VI maspia 29 ta 3nemem) xoivramran. HlyvHra Kipa, kaTTa
Jdappiaphaa OHp BAEMEHTAAH HKKHHYH 3€MEeHTra YTranaa
QACMEHTHAPHHHT X0CCakiapH KHYHMK IaBpRapAarHra
Hucharan Oup MyH4a cycT ¥3arapaau. Karra paspnap
Ky T BaTOK KaTophapra 3ra. Xap kaHCH KaTTa Baspaa se-
MEHTAAPHHHT XOCCANapy MITKOPWH METAIIaH HOMHMP rasra
Vruuaa yzrapud Oopany, GYHIAH TALUKAPH, SACMEHTAADHUHT
xoccanapu Xap OMp XvdT Ba TOK KAaropila XaM MabiIyMm pa-
BUiAa Yarapand. Macanan, IV gaBpHuHT XydT KaTopHIa Ka-
JMIIAH HHKENra Kaaap, TOK KATOpHAA MHCXAH KPHIITOHTA
YT A MEMEHTIAPHUHT XOccatapy (UYHOHYY, BaReHTIUK |
naH 7 ra Kamap) y3rapHt 6opaau. Karra naspaapHaudr xydr
KAaTop AeMeHTNapH (pakat Metauiap 6¥nub, MeTATTHK Xycy-
CHATH 4aniay yHrra ¥rran caiiun cycasiam. Tox Katopnapia
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yangaH YHrra VTul 6uiaH MeTaJIMK Xoccanapy sHana 3and-
MAIKUG, METALIMACIHK XOCCanapyu Kydasin.

Jaspuit cuctemaparu 57-31emeHT naHTaH 6yaub, ynaan
KeitnHru 14 Ta sneMeHT (naHTaHOMIJIAD) XaABAIHUHT ITaCT-
KU KMcMUTa Xoinaitupuiran. by anemMeHTIap KWUMEBWI XOC-
canapy Ounax naHtadra yxuaiau. IIyHuHT y9YH AaBpiHil cuc-
TeMana Oy 15 T1a anemenTra hakar 6urra Karak 6epunrad. VII
naspna 89-spemMent Ba 14 Ta akTHHOMMUIApra xam Gup ypuH
oepunran. 11 Ba 111 nasp snementnapunu . Y. Mennenees
THOHUK (xua OGowjioBYH) 3aAeMeHTHAap ned ara-
rad. Xap Kaucu rypyx MKKuTa rypyxrada 6yausagu. Tunuk
a/ieMenTIap 6unan O0LUTAHYBYM IYpyX4Ha Ba dCOCHH Ty~
pyx4ya Homu OunaH ioputunand. Karra naBpiapHUHT TOK
KATOp JIEMEHT/IapH 2ca EHAKM KM KV M MYA TYPYX-
ya geb arananu.

ACOCHI rypyxta 3/eMeHTJIapH KMMEBHH XOCCAIAPY XUXa-
THIAH €HAKH rypyx4a sjaeMeHTaapuaaH dapk kuaaau. bynu
VII rypyx aneMeHTIapuaa SKKOA KYpuil MyMKHH. By rypyx-
YaHWHT €HAKM rypyxua dJeMcHIIapu (MapraHel, TeXHei,
peHuil) XaKMKuil MeTajuiap, 0ol rypyxuya 3/leMeHT/apu 3ca
MeTaUIMacaapiaH TaulKul TOIITaH.

. 1. Menneneep s3nemMeHTIApHUHAT KMMEBHI XoccamapH,
YYHOHYH, YIAPHUHT OKCWIApU Ba FUAPOKCHANApH Tapkub
(dopmyna) napura cysinub, 6apua 3JeMEHTIAPHU TYpyXiap-
ra axparav. MacajnaH, ONTHHYHM TYpPYXTa SKOWIalITMPMITaH
OJITUHTYTYDTHUMHI 3HT I0KOPH BaJeHTJIH OKCHAWHHHT (hOpMy-
nacu SO,; /1. M. Mennenees yina rypyxra XpOMHH XaM KHPHT-
AM, YYHKH XpoM okcuanuHr dopmynacu CrO, anp. bynpan
Talkapy, 6y MKKW 3JeMEHT MUIPOKCHUIAPDUHHUHT KHUMEBUH
xoccaznapu Xam OSup-Gupura yxmaitmn: H,SO, xam, H,CrO
XaM KHCJI0T4 Ba Ky4id OKCHILIOBYM XOCCajJlapHra ara. )
paspnaru snementTaapum J1. M. MenjesieeB THITHK 21eMeHTIap
aeb aramm.

VI rypyXHHHT acOCHil rypyXdacy HOAMP rasnap, €Haku
TYPyX4acuHu Mertamn (TeMup, KoGanbT, HUKE!Ib, PYTCHHIH,
POAMH, MainaaWil, OCMM, MPUAMM, NNATHHA)IAD TAUIKMA
otagn. Xap KalcH rypyx pakamu yiua rypyxHu TalikKus 3TyB-
YH MEMEHTJIAPHHHT KHCAOpOoAra Hiucbatan MaKCHMAJl BAICHT-
AUrUHK Kypeataan. Jleknn muc rypyxuacuaa sa VIII, VII rypyx
ajieMeHTIapuaa 6y KOMIanaH YeThnaHuil Xomiapu pyii Gepa-
1M, YYHOH4YM, MUC OMp Ba MKKM BajeHTIM OyiasM, ONTHH-
HUHT BajieHTIUTH 3 ra etann; VIII rypyxHuHr €Haku rypyxua
aneMmeHTIapuaaH Qakar oCMHMH Ba pyTeHmit 8 BaneHTIHK Oyia-
om; VII rypyx anementn ¢rop dakar 6up Banentnu 6yna ona-
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au; Gouika rajorennapHMHI Kuciopoara aucbarad BaneHT-
JIUTH eTTH OYIHIIM MYMKHH. ACOCHH IypyXya 3/eMeHTIapH
BOHOPOAra HHCOATaH XAM BaJIeHTJIMK HaMOEH Kumauu. IV, V,
VI Ba VII rypyx sneMeHTIapy BOJOPOAra HUCOATAH BaIeHT-
avrn IV rypyxnau VII rypyxra yrran caitun 4 nan 1 raya na-
canan; YIapHUHT KMCAOPOAra HUcOaTan BaneHTAnIm d5¢a 4 1ax
7 ra Kajap opramu. Xap Kaiicu rypyxaa MeTAUIMACHUHT KHC-
Jopojira HucbaraH BajneHTIUIM Ouian BojopoAra HucbataH
BAIEHTAUTY HiurMuancy 8 ra Teur (mMacanaun, VI rpynmna ane-
MEHTH CEJCHHHMHI KHCIOpoara HucbaraH BajJeHT/IMIH 6, BO-
JAopozra Huchatan BAICHTIMTY 2; yIapHUHT WMFMHAKWCH 8 nnp).

Xap Gup rypyxia 3JieMeHTJIapHUHT ATOM MACCACH OPTHUIIH
Ouman MeTAIIMK Xoccacn kydyaimnb Gopaau. by xoamca, ai-
HUKCA, ACOCHH rypyxua aJieMeHTIapu/Ia sIKKoa HaMoeH 6ya-
Au. Dpaniyit Ba He3nii SMeMENTIapy 9HT akTHB MeTajinap
xucobaanany, GTop 5ca DHT AKTUB METAIIMACAND.

JeMak, 21eMeHTAapHUHT Xoccalapy (atoM Maccacu, Ba-
JNEHTAUTH, KUMEBHIT OUPUKMATAPMHUHT acoc 6KM KUCIoTa
XycycusiTura ara 6yauMnim Ba XokasoJiap) naBpuii cucTemana
AaBp MUYMJA XaM, TYPYX Uyerapacujaza Xam, Mabiym
KOHYHNAT Ounan V3rapany. bunobapun, Xap Kalicu J1eMeHT
paspuit cucremana V3 ypaura sra sa Oy ¥pun ¥3 nasbarmaa
MaLIYM Xoccajap MaxmyacHHn udoganaiam Ba Taptué Ho-
mepu Omian tascudnanann, lily cadabnu, arap Gupop ane-
MEHTHUHI JaBpHii CHCTEMala TyrraHn VpHM Mabiaym 6yaca,
YHUHT X0occanapy Xakuaa Tyia GuMKp 1opuTtud, yiapHu TVEpU
aitTid Geprlll MyMKHH.,

Haspuii cucremajia 2;aeMeHTIap Ypracuaary YXiauuinK yu
HyHaIMIIa HaMoCGH Oyiaanmu.

11.3. DaemenTiapuunr JaBpHii Ba NaBpHil
OyiMarad xoccanapu

JI. . MenjieneeBHUHT KUMEBHIL 3JIeMEHTIAp AABPHUH CHUC-
TeMacHaa HNMEMEeHTIApHUHT KMMEBUH Ba 0ab3n GU3MK Xocca-
JIApU JIaBpMil paBMIna V3rapuiin akc sTrupwirad. JaBpuit
pasuiLaa Y3rapagurad, sibHM OMp Heuya 3JIEeMEHTAaH KeiWuH
KauTapuIaaurad K M M € B U i xoccanap Kyduaarunapiaad ubo-
par: 1) 2JeMEHTHUHT BAJICHTAWUTH; 2) 10KOPH OKCHIM Ba THA-
pokcHUTapHUHT opMyianapu; 3) YIapHHUHT ac0C €KW KHC-
Jgora Tabuatura ara OyauiIM; 4) OKCHM/UIADHMHT THIpaT/ia-
HMIIITA UHTWJIKLIA Ba XOKas30.

Du3uk xoccanapuia sca, KYHUIATH NABPUAAUK vapaiam:
1) arom xaxmiapu; 2) ATOM Ba HOHJIAPHMHI panuyciaapu; 3)
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ONTHK CNEKTPH; 4) HOHIAHHUI AOTCHHRANM; 5) CYIOKIZHHIN
pa KaftHain Temneparypaci; 6) oKCcHA Ba XAOPHATADHHHT
XOCHT OYAMII HCCMKNIRTH; 7) MarHuT Xoccacu, 8) paHrim
OUPUKMANAP XOCHNT KWIHII KOOHAHATH Ba XoKa3o. JlekKnH ane-
MEHTHAAPHHHT penmzes HYPAAPUHUHZ CHEKING HUIUKACPURUNZ
MPAKUR YIVRAULH, AOPO 3apAdN, AMOM MACCACH, GMIOM UCCUKANK
curumu AaBpdii papnwiaa yarapmaiiau, by xoccanap 3n1eMenT-
TAPHYHF daspuii Bamazan Xoccarap XyMnacura kupasu. Pepnr-
r€H HYPJApH CMEKTP YHIUKJIAPHHWAT TYKNH Y3YHIUTH 3ae-
MEHTHHMHT TaprHb paxaMy oprTHind OniaH KHYHKnawa 6opa-
AW. BACMEHTAAP aTOMJIAPHHHURT SAPO 3apsay AaBpuii cHcTe-
mana BUp 3NeMEHTAAH HKXHMHYK 3INeMeHTra V¥TraH capu
GurTadan opTrO Sopanu. ATHU 3NEMEHT aTOMMU SAPOCHHMHT
3apAay ViLa 3/1eMeHTHHRT AaBpuil cucteManaru TapTub paka-
MUIT2 TEHT. DNEMEHTRAPHYHT ATOM MACCANApH AaBpui cucTe-
Mana 6up NEMEHTIAAH UKKHHYY 2NIeMeHTra YTy Ounay yr-
aepol GUpANTH Kamap opTHd Gopanu. K¥nuunuk aneMeHTnap-
HMHT aTOM MCCHIJAMK CHFMMM 26 ra TeHr OVnus, sieMent-
HUHT Jappuit cucremanard ypaura 60FIHK IMaC,

DACMEHTIAPHHHT OABPHIl paBHILAA y3rapanuraH 6abiu
XoccaiapH OMAGH TaHMIHG YHKAMM3.

a) DaeMeHTAAPHHHT ATOM XAKMNAPH. bup Mmoas 3aemerm-
HUHE 3PKUN X0AGMO 22Q1R020H XANCMU VHURZ aMOM XaXcmit 0ed
antgaadu, Arap GUpop AMeMEHTHIHT KATTHK XONATAarH CONHI-
THpMA MaccacHHH J Ovnad Genrwracak, YHHHT aTOM XAKMU:

V=4 (1L1)

$opMysa aCOCHIA TORWAAIH.

Jiorap Mefliep SASMEHTIAPHHHT aToM XaKMiapd OMJaH
aTOM MacCacu opacunaru SOFMAHUILHA Tpad MK paBHLILAA TAC~
pApnagy. bBysunr yuyH abGcuMcca YKHra atoM MacCacuHM,
opAHHATa YKMIa 3¢a aToM XaXMHHHW Kyiino, 11.1- pacmpa
KYpCcaTHIran rpadhHKHU XOCHA KHAAH. By rpacbHK aToM XaxXM-
Jnap KMAMATHHHHT ATOM MaccacH OpTHILH DUlaH AABPHH Cy-
pataa yarapuuluHm kypcaragu. I'paduk bewr KucmmaH nbo-
paT; Xap BMp KMCM ¥3 «4VKKHUCHTa», «K¥TAPUNHIL», «1aca-
Hwil» coOXanapHTa Ba «MyKYPATHKAApUras sra.

3ap0o ¥Xilaut ieMeRTRap Oy rpadikaa yxuam xoiutap-
HY oraiaiian. Macanad, KaTTa aToM xaxmnapiura sra O¥aran
Li, Na, K, Rb, Cs saeMestnapn rpapukiunr «uVKkHCcH»Ta
Koinauiagu, AKCHHYE, €HAKK Fypyx4a dJeMeHTIapH, Maca-
siad, VI rypyx MeTannapn rpadMKREHAT «SYKYPAUTU»Ta YpHa-
wany. I'padvk KHCMAIPHHUAT «KYTAPUAKLIY COXACHTA THITHK
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I1.1-pacm. Atom XaxMu BHUIaH aToM Macca opacHiaard GOFTaHMIL.

meTamamacnap (grop, xiop, Opom, HOI, ONTHMHIYrypT, Ce-
JIeH, TeJULYp) XOHnamany; «macaimil» COXaCHHH 3ca — M-
Kopuiti-ep Metamiap (Kaibluid, CTpOHUMM, Gapuii) sran-
Janan.

Y3apo yximain 2JeMEeHTJAPHUHT aTOM XaXKMIapu Aespiu
Oup un3amnkKia éraan. Abcumncca YKUra 3jeMeHTIapHHHT Tap-
THO pakamu, opAMHaTa YKUTa aToM XaKMAapHu KViduica, sHa-
14 paBlIaHPOK MaH3apa HOMoEH 6yaaau (11, 2-pacm).

0) DneMeHTIAPHMHE COJMHITHPMA MACCACH, CYIOKJIAHUIL
TEMMEPATypacH, 3JIEMEHTIap OKCUIUIAPUHHMHE CYIOKJIAHHIII
TemnepaTypacy Ba 601Ka GU3MK Xoccanapu XaM naBpHi My-
HocabaTaa yarapaau.

B) DileMCHTIAPHMIT ATOM PAXMYCJIAPH XaM J1aBpUid cypar-
ja yarapaau. Kpucrann mMouia TapkuOuaarn MKKM atoM Map-
Ka3iapapo MacodaHu Xo3upru BaKIa TypIu cbuamc yeyaiap
€prammiia Xy1a aHHK TOTHII MYMKHH, dapas KMIaHIMK, HX-
mepmm:mam KPUCTALI MOJLA 6Mpop 2JIEMCHT aToOMjapu-~
nau nbopat 6ViacuH. Y Xoina MKKH KVITHY ATOM MapKasnapi-
apo MacodaHu MKKUTa Oyacak, Vila 3JeMEHT aTOMMHUHT
aphemue panuycn kenud uukanu. by paauyc aTOMHHHT
XaKHKMIT panmyeuian KMeMaH KaTTa EKM KUIHK OVIHITIN MyM-
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1L.2-pacm. fnpo zapsaan Guaan atom XaKMW OpacHiary DoFraimm.

KHH, YyHKM yHH xucoOyaniza OUp aTtoM MKKMHYM aTroMra
daxkar «terud» Typaam, aed dapas KuIMHaOK Ba yuap dJek-
TPOH OYJIYTIAPMHUHT ¥3ap0 KOTUTAlIMIIA HaTHXAcuaa sIpo-
Jlap opacuaary Macoda auug xucobnaumMan Konanu.

SNeMeHT aToMIapuHUHT 3(eKTHB paauyciapu xap Kai-
cH AaBpHHHI O0lLMAAH OXHMPHUra YITaH caMH KHIMKIAInG
Oopann. Macanan, vatpuitHuHT atom pamnycu 0,189 Hwm;
marHuiaukn 0,160 am; amomuuauiiunkn 0,157 am. Karra
AABPAAPAATA OPANUK METALTAPDHUHT XaM aToM paniuycaapu
daraaH YHr TOMOH Kamaimu® 6opanu, nekuH Oy KaMaluil
acoCHil Typyxva 37eMEeHTJapHHMKNTA Kaparanaa anvua Ku-
yuK 6Vnagu. Macanad, ckanauiHuHr arom paauven 0,164
HM; TuTanuuky (0,146 um; temupuuky 0,126 nm; kobankr-
HUKH 0,125 um anp. JlJanTaHOMANAPHUHT aTOM paguycu 6up
JIEMEHTIAH UKKHHYM EeMEeHTra YTranaa XKyaa o3 Kamas-
an. Uepuitnuur atoM paauycn 0,183 um 6Yau6, YH TVPTHH-
YM JIAHTAHOMA — MIOTeUMHHUHT arom paaunycu 0,174 um
JIUD.

AKTHHOMIUTADHUHT aTOM paauyciapu xam 1aprub pakamu
optH® OopuuM OwiaH Xyiau JaHTaHOMLIapHUKN Kabu Ka-
MasiiiH.

Jlaspuii cuctemMamary acocuil rypyxua diaeMeHTIapUuHHHT
aToOM panuyciapy I0KOpUIaH 1acTra TOMOH Katranaiuut 6o-
pan.
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T1.3-pac. DiieMeHRTNApPHUAT TapTHO pakaMH BHIaH artom panvycH
opacHaaryt GOFTaHMIN. :

Enaxu rypyxya 21eMeHTIapHHUHT aTOM PaIMyCH rypyxia
yerapacuja GUpHHUM DJieMeHTaH MKKHHYH 3JeMeHTra ¥TITan
CapM KAaTTANAlUagM, JCKHH HKKUHUM 3JIEMEHTIAH YYUHYH
3ReMeHTTa VTuiin Gunan Gupos kuckapami. Macanan:

BeMeHT Ti Zr Hf
ATOM PaEHMYCH, HM 0,146 0,160 0,159

Arap abcuucca YKMra sAeMeHUIAPHMHP TapTUG pakamu,
OpIMHATA YKMra 3JeMeHTIAPHUHT panuycu k¥innca, 10.3-
pacMaa KelTUpHnra rpacukka 3ra 6ynaMus.

Hasapuii XuMEBMHT pHBOXNAHULIH HATIDKACHAA aTOMap-
HUHT opfuman paduycu XaKHAATH TYLEYHYA UWIAKIIIAHIM.
XaKHKATaH XaM, AaTOMHHHT XaKHKHIH pagycd cHATHIA YHHHE -
TAUKH HNeKTPOH OpONTATMAATH DIeKTPOH OYAYTHHMHT MAX-
cUMaT RyKramapd OMaad gApo opanuk MacodacHHM Oavl
MAHTHKK2 TYFPH Kelagu. SApHM amom fdpocu Gusan mauwki
IAEKMPOH OPOUMARHUNE MAKCUMAR IACKMPOH 3UMMIKQ 320 OV r2aH
HYKmacu opacudazii Macopa amomuinz opduman paduyey xucoo-
Aanadu.

Kxopnoa antud yTunranmuaek, >@pdpekTas paanycnap Kadu
opGuran paguycnap 6HAAH 31EMEeHTAApPHUHT TapTHO pakaMmu
OpacHaa JABPHITHK AKKOM Ky3aTHAaAH.
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I1.4-pacm. ATOM'!ap!IIIHl" AAPO sapaayw Gunan opbuTan paaMycH opacuaa-
™ DOFTanmm,

Xap Oup nasp w4aMaa 2Hr Karra opOWTal paanyc MIIKO-
puil METALIAPAA, IHT KMUYMK OpOMTA]l paauyc HOILMP rasiap-
aa kysatiwiagu, Honup raznapsusr opouran paguyciapuHuHT
y3rapuiiy ailHu AaBpAard dJAEeMEHTIapHUHT A4pPO 3apsaiutapu
oprub Oopuinm OMian kamas Gopanu, Oy YMYMHIT KOHYHHAT-
ra Tyrpu kenanu (I1. 4-pacwm).

Tunuk Metaanapuuar 3dgdexkTis paguycu Ouiaan opdn-
Tail paauycy Oup-Oupura SKUH Kejica XaMm, MeTaJLIMaciap yuyH
ByHaail xohaar KysaruamMaian. Ymyman oaramia, sdexkrus
PAARYC MeTALIMACHAp YUYH TAXMHHMHN KuitmMaTaup. Macaiau,
TYPIM OJMMJAPHUHT Onrad HaTwXajlapura KVpa Kuciopoa
aToMH YUVH aHuKIaHraH 3GGhekTHB panuyc KHiMaTH Kyitu-
aarduaanp: 0,06 nm (x. Cheitrep), 0,066 um (bparr), 0,132
HM (B. M. FNoapaumunr), 0,140 usm (J1. Toaunr).

r) DAeMenTHHIT HOH pAgKycH. Arap KpucTaiil Mo11a HoH-
Japaad (macanas, NaCl, CaF ) ryawiran 6yuica, MKKM KylHu
HOH SJIPOJIAPH apo Mdcorbaml HOIJIAP pajMyclapH HHFHNINA-
cura Teur ed6 Kabyn Knamm -mymgun: d=r tr,. Snponapapo
Macotha — d KPMCTAIIHMHT naudicapa KoNcmanmacu HOMR
Buaan wopuTHIAIKE. YHY TaXpUbaia peHTren HypH éplaMua
AHMKIAM MYMKHH,

Arap KpUCTAILE TANKAPAaHH TAIIKWI KMITAH MOIUIA MKKM
nor1an nbopar OVnca, GMp MOHHUHT panuycH Mabiaym Oyiran
TaKpuplaruaa d=r, tr. bopMynacunan doiinananud, HKKuH-
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4M MOHHUHT PafiHyCHMHH aHMKAai onaMu3. JeMak, RoHmap-
HHWHT PasMYCHHH aHMKAALI YUYH, aBBAIO NOKan OWTTA HOH-
HUHT PaJuyCHHH OMJIMII Kepak.

OnTrk yeynnap épaamuaa drop MoHR F- Huur pamvyen
(=0,133 um) Gunan kuciaopox uoHu O~ HUHT pagHycH
(r=0,136 HM) TOMWITaH, YIADHUHT paaUyCclapy aHUKAaHTaH-
A3H CYHT OOllKa MOHMApPHHHT paluyclapHHH Xiicobnal To-
MUl MyMKWH G6¥1mu. MacanaH, Hatpuit dropua kpucrann
MaHXapacHHHUHT KoHcTaduTack ¢=0,231 um. ByHzan drop
HOHWHHAHT pAIRYCHHM aliMpu0, HATPHH HOMWHMHT PaAMYCH-
HH TOHAMM3:

P+ =0,231 — 0,133 = 0,098 1m

Hatpuit MOHMHUHT paguycH TOTMMITAHAAH KeiluH, Xmop
HOHWHMHT paJMyCUHH aHMKiali KHHWH sMac. Oul Ty3WHH
PERTreH uypnapy €pnamMu OMAAH TEXKIHUPHIL HATHXKACHAA TO-
TIUIFAH MaHXapa KoHctaHTacd ¢=0,279 umM. By xniitmar Hat-
PH Ba XJIOPp HMCHIAPMHHHT paguyclIapu HUFHHAMCHTA TEHT.
BynnaH HaTpyuii HOHUHMKT PagHyCHHH AfiHPCaK, XJI0p HOHH-
HUHI pagiycl KeJHO YHKAIH:

roa-=0,279 — 0,098 = 0,181 M

MIyuaai #yn 6unaH GOWIKA HOHNAPHUHT PALByCIapRHHA
XaM Tomw MyMKuH. Byaaait TommwniraH paguyciap WoHmap-
HHMAT XaKWUKU¥ pamuycH sMac, 0anku agepexmue paduycuoup,
aHa aftd ¥ramusky, Oy pagMycnapHd xucobnauga nonnap-
HWHT 3MEKTPOH KapaTiaapH 6Hp-Gupu Ginan KOMAalUMHIY
FPTUOOPIA OAMHMAIH.

DneMeHT ¥3URAH HIeKTPOR HYKOTHO, KATHOH XOCH KHAAIH.
bapua MonnapHy KyHHAATH Y4 TYPyXra OVIHLT MYMKHH,

1) cupTky BameHT KOOMFH MKKH KM CaKKHU3 DIEKTPOH
(HONHp raznap aTOMAAPMHMHT TAIKH MIEKTPOH KOOHFMFEUHT
TY3HJIMLIIM) KOH(pUTYpanusara ara OVIran Hounap;

2) cuprxy BasilenT KoOGurmda 18 Ta 3exkTpoHra (s-, p- Ba
d- KobuKyanapHuHr GaTaMoM TYATAH XONATHIA) ora HYyIrad

- HOHJNAp Ba ' ,

3 cupTKH BadeHT KOOWFMOAIH JICKTPOHAAp CoHM 8§ G-
nav 18 opacuaary MUKAOpAA ISKTPOHTa 3ra OYJItaH HoHIap.

Tawxn KOGHFUAA HOXAP rasnap 3NeKTpoH KoHMIrypai-
ACH XOCHNT OYAraH WOHAAPHUHT TYPFYH 3KAHIUTHTA Xap Onp
JABD OXMPHIa CHILKHI TAPTHOMZA MEMEHTIAPHUHT 3MEKT-
POHAAPHHY YOPTHO oM (HOHAAI) yYyH capd KMAMHATI-
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raH SHEPrUSHHHT MUKAOPH OPTUG DOpHLUM AaNONAT Gepaay.
10xopuna KeaThpuirad TapTHGAA KOGHKUATApHBHHI TYPFYH-
JHrH Kamas Gopany, YyHKH KYN 3AEKTPOHAH KOSHK}-Ia.Hap-
HUHE gJedopMaliMATTAHVHIH OCOHTAILIATHM.

OneMeHT/IApHHHE HOH PaJnyClapiHiHT- y3rap1-uu141~m Ky-
3aTHIL HATHXACHAA KYHUAATH Xyrocanapra KeAHHAHN:

1) BMEMEHTIAPHHUHT HOH paniHyCITapH CHCTeMAsa HABpU
PABHLLAA V3rapami;

2) Myc6aT MOHHUHT PaiiycH YlOa SNeMeHTHHHT HefiTpar
aToMK PagMyYCHIAH KHYHK Gﬁnanu MchbHH AOHHHKH 3Ca
KarTa O¥naan;

3} acocuii Ba eHaKH TypyXua BNEMEeHTNapu | HOH"HapKHHHl‘
pamiyc/iapH 10KOprAAH MacTra TOMOH KaTTanain® Gopanu;
JIEKHH XON/1araH €HAKH TYPYXUaHHBT ONTHHYH JaBPUAATH J1e-
MeHTHZaH VII aaspraru sneMeHTHra JTraHaa HOH paiuycia-
PH HUXO0STAa KaM Y3rapaiu;

4) NAHTAHOWI MOHJAPHHMHI' DANMYCH IEMEHTHHHI Tap-
THO pakaMM OpPTraH cap¥ KWYHKnaua Gopagu {(Macanal, ne-
puii noun Ce™ HuHr paguycu 0,107 UM, moTeunii woun Lut
HUHT paguycy 0,085 aM). By xoamca TaHTaHOM I KHDH -
UM EKM f- KHPHIUHM HOMA OHJIAH IOPWTHIAZM,

) DNeMeHTAAPHHHT HORIAHHII FHEPIHAAAPH XaM JABPHI
paBHIAA Y3rapagd., Amomoan Gupop 3AeKmpoHRU MOMOMUAQ
surapul woopuld, YRUHE VIURI UOH X0AQMU2d QUAGHIUPULE YVHVH
3apyp OVa2an MURUMAR IHEPLUT MUKAOPH QMOMHUNZ HOHAGH UL
anepeuscy defiunady, Arap aTompaH GHp 3NEKTPOH YHEND KeT-
ca, aroM GMp 3apsaany MycOaT HOHFA, HKKM 3HEXTPOH UM-
Kub xeTca, MKKM 3apsJiIH MycGaT Hodra aitnanand. by saxr-

ma capd ITHAraK 3HEPrus — aTOMHHUHT 11 HOHMaHUIL 3Hep-
tuscy aeiiunaan. I1.5-pacMaa sneMeHTAAPHMAT I HORTAH K1
aneprusicu (I,) Grtan TapTHO pakamu OpacHIari GOoFAAHMIN
nuarpammacu keaTdpuarad (abcuucca yxura TapTHb paka-
MM, OparHATa ¥kura I, — MoHAAHKII 3HEPTHACK KYHuNran).
By rpacbnma 6 Ta M&KCﬂmyM 5 Ta MHHUMYM HYKTAJIADHR
K¥paMn3. DHI 10KOPH MAKCHMYMHH Deauii, KOJIraH MakcH-
MyMRAapHH OOIUKA HOMHUP raaiap sraifarad, MIOKOpUH me-
Tanaap rpaMKHMHT MEHHMYM HYKTaNapura -KOmallraH.
Nuikopuit MeTannap OCOHAMK OHAAH ¥3 2AeKTPOHJIApHHH
HykoTHO, OMp 3apsaan MycOarT MOHIa aigaHalAu, YYHKH
YAAPHHHT HOHJIAHUIL IHEPrAACH OOLIKA 9ACMEeHTIAPHUK -
naH KMugK. JaBp werapacuga yangad YHEra TAMOH HOHAAa-
HULLI SHEPTUACHHHHT KHAMATU TapTHMOCH3 paBuiuga opTud
Gopanu.
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11.5-pacm. BremenTaapiunr TapTud Homepn Gunan GHPUHYM HOHMANMIL
MOTCHUMANH opacuaaru Bornanmul.

11.4. JlaBpuii KoNyH BAa 1aBPHH CHCTEMAHMHI TAPAKKHETH

Haspuii KOHYH Ba AaBpMiA cucrema Kumé danmHmer Ta-
PaKKMETHIa KaTTa aXaMUsITra ora 6yanu. ¥V sHrv unMui kaii-
puérnap xuaminia MyxuM YpUH TyTAH. ATOM TY3WIHIINA Ha3a-
pHUsiCH Kalrdy KMIMHTAHIAaH KeHWH Kyiuaaru MyxuM Macania-
J1ap Xan KWiMHIK:

1) KMMEBHI XOcCATapHUHI AaBpWid y3rapuiuu; 2) Aaspuid
CHCTEMAHHMHT TypyxJjlapra, acocui Ba €Haku rypyxuanapra 6yim-
wuiuy; 3) Ep nycrnoriaa xkaM yupaiiaurad JaHTaHOMIapHUuHT
MaBXYIUTUTi; 4) KUMEBUI XOCCATAPHUHT MabIyM KOHYHUST
OujiaH yarapuiim, 5) aproH Ba Kanuii, KoOagbT Ba HHKENb,
TEJLIYP Ba MOI; TOPUIi Ba NPOTAKTUHMIHHUHT aTOM MAaccamapH-
HUHT KWitMaTnapura 26THOOp Gepmaii cucTemara XoiaaiTH-
pHILIA KOHYHIAH 03 Oynca-na yerianuiuk cababiapn aHuk-
JIAHAN.

. U. MenjieieeBHUHT AaBPUI KOHYHI Ba AaBPUii cCUCTEMACKH
XaKWJarn Foslapd MKKH HyHaauuia pusoxiadau; Oynapaax
OMpH — 2JIeMEHTIIAPHUHT JaBPUH XOCCAIApUHU M3Jlalll; UKKUH-
YUCH — JABPHIi CHCTEMaHH SIHTH BapUaHTJIApUHKW ApaTHILL

DNEeMEHTIAPHUHT SIMTH VpraHWwiraH JaBpHii Xoccanapy KaTo-
pUra — YIapHHHT aTOM Panuyciiapy, MOHIaHW1 TTOTEHIIMANNA-
Py, eKTpManMiUMK kKabu xoccarapyn KYIWpM. YHnan Tai-
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xapu, pyc onamu E. b. bapon [1. Y. Menaeneeprnsr xap xaiicn
rypYX4acHaa acocHii JABPWILTHKIAR TALIKADH, AHA WKKUIaMHY
{IyBapaK) 0aapuiiaui-MaslcyOatzuiy anuKAaou. DNeMEHTIAPHHHT
xoccanapu xap KaitcH rypyxuaaa 6up texucaa VarapMacias, 6an-
KH Typyxdaza xaM ¥3ura Xoc¢ NaBpHituk Gopavp; Macaial, rano-
reHnapHHHE KUCIOPOATH GUPHKMANAPHHUHT Gapkapopnnry dgrop-
JIaH XJIopra ¥ITaH capyl Kydasiau, JJEKMH XiiopaaH opomra ¥TraHaa
cycasau; OpoMaaH foara yTHwM DURAH AHA Ky4asIn.

. M. MenpeneeBdusr naBpuil cucteMacu yuyyH Taxaud
ITHATAH BapHanmIap couyv Kapuits 200 nan optnd xetau. Je-
KMH Gyiapaad sHr myxumaapu C. A, Lluykapés, A. Bepuep,
bop — Tomcen, b. B. Hekpacosaap Taxiud) 3TraH BapyaHT-
napu spcofianagn. Xo3upaa K¥inaHNN1aéTTas JaBpHi cucTe-
Ma 3CKH BapHaHTAapHIaH KecKuH dapk xunagH. by cHcTema-
na 8 Ta rypyx 6¥nub, Homvp raznap VIII rypyXsHuHT acocmii
FYPYX4acHra KMpUTHATaH. ATOM Mmaccanap yraepon OHpRura-
Aa Kypcaruarad; soxopon daxar VII rypyxra XKoRaalTHpui-
ras. JaBpuit cCHCTeMaHWMHr Oy BAPUAHTH ATOM TY3WIKILH
XaKHaaru Gapya MabplyMOTHAPHH Y3 H4UIa ofafu,

I1. 5. Kumésnii anementnapannr Ep xoburmpga
Ba Kounotaa Tapkajdms

Ep xoBuru geranga EpHUHT AeHTH3 caTXyaad xMcobnaranaa 16 km uy-
Kypauru, atMmociepa {(Xaso KoOHFu), rudpocdiepa (okeaH cymnapu, Ep
03MAATH Ba YHUHT OCTHIATH CYBAap), autocdepa {(Toiu xobuFH} Ba Buo-
chepann (Eppars onam, YcHMAHK Ba XaHBOMTapHH)} TYLIVHMOK JOIUM.
3nemeH‘rJ1apH uHt Ep xoburiaa tapkanniny OwnaH yaapHUHT gaBpuif cuc-
TeMaa KOHRaHHLEK opackaa MaBIymM SoflaHnw Gop. :

Epna xamma snementAap 6Mp Xxunaa TAPKAATAH 3Mac. Ep KOODHFH Tapks-
Guna 88 xun ameMedt yypaitou. Texnuuai, dpanuvit, mpoMeTi, actar na
TpaHcypax aemedtnap Ep xoOnrnga yupasaiiad oeiin MyMKHH.

SneMenTaapHuHT Ep xofuruga Ba KoOWHOTIA TapKafHIUH XaKHOaTH
MABRYMOTNAD FEOKMMEBHH Ba KOCMOKHMEBHH TaOKMKOTAZP ACOCHAA XOCHI
KWIBHFaH. Jactaad Ounerunc 1915 itunna Ep KoOMFMHMHT TYPIR XKoiUta-
PRUOAH ONMHIAH HAMYHANAPHH aHATMI KHAMO, yHaa L0 XWa aneMeHTHHUT
Epia Tapkanradanri XaKua Takpueuit HaTH kanap onnira MyBaddax, 6¥ean.
@®. Knapk 50 Ta anemeHT yuyH Ep 103143 TAPKATHILIHWAT Macca Qodanapn-
HH{ TONAH. KAGPKHHHEN HATHXKAAAPH XO3MPIrH KYHAS XaM ¥3 KY4ueEH HYKoT-
marad. A. E. Gepemat anementnapuuir Ep koGWFMaa TapKannIIMHKHHLE <aToM
douav» derad TYIUYHYAHH XKHPUTAH BA YHU <aToM KIapknap> neiiliaaurad
6innu. YyHru akad. A. E. Depeman smeMeHTiapHunr Ep Koburna Tapkau-
IKHHET Macca GOUITAPHHKM «MAcca KINApKIapu» Hed aTalll Kepak HeraH
Takud) KMPMTFAH 304 Ba Oy TaknMd Kabyn KMAMHOH. ATOM KIapkiapHH
xucoGrawaa Ep koOWFMZard Hapua 3eMcHTAAD ATOMNAPMHUHT YMYMUL
coHu J00 med oaumnann. 3amoHABME anaBHETOa 3neMeHTAAP TapKANMILIH-
HHHI Macca ¢oMInapH «Macca KHCM (poK3nap», atom Gorinapd »ca —
«Moat M chousmaps ¢ atanau. by Sopama akan. A. [1. Bunorpanos tak-
aud viraH coH KMiiMaTnap KyHHAOArH XKaaBanZa KeRTHPHAraH.
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H. 1-madsan

Baemewriapuunr Ep xoburuna rapxanmun
(A. 1. Bunorpanos MasnyMOTIapH acoCHa)

Ne DiemeHT Benrucu Macca KHeMu Monb KHeMu
1 2 3 4

1 H 0,15 3

2 He 4,6-10 —

3 Li 6.5:-10 1,910
4 Be 6-10~* 1,2:10~
5 B 310 610
6 C 0,1 0,15

7 N 310 25102
8 (0] 47,2 58,0
9 F 2,7-10 281073
10 Ne 1.6-10 —

11 Na 2,64 24
12 Mg 2.1 20
13 Al 8,8 6,6
14 Si 27.6 20,0
15 P 8-10— et s
16 S 51072 3-10
17 Cl 4,510 2,6:10°°
18 Ar 0.92 (atmocepaia) 4-10-*
19 K 2.6 1.4
20 Ca 3.6 2,0
21 Sc 6:10 310
22 Ti 0.65 0,25
23 v 1.5:10-2 610
24 Cr 2-102 21077
25 Mn 9-10~ 8.2:10°
26 FFe 5.1 20
27 Co 31673 1,5-10%
28 Ni 8103 32103
29 Cu 115~ 3,610
30 Zn ib=— 1,5:1073
31 Ga 1,5:-10-° 410
32 Ge 7104 210
33 As 5104 1,5:10+
34 Se 6103 15164
35 Br 1.6-10- 1,410
36 Kr 1,4-10° 4-10*
37 Rh 30010 7107
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Haeomu

i 2 3 3
38 Sr 410 2 1102
39 Y 2,810 2,610
40 Zr 210~ 410
41 Nb 1110 210~
) Mo 3104 610
43 Te 1= <

44 Ru 5107 1107
45 Rh 11107 1.7-10
46 Pd 1107 1610
47 Ag 1110 1.6-10¢
48 cd 510 7610
49 In 1110 1510 ¢
50 Sn 410 7-10 4
51 Sb 4105 430
52 Te 1110 4 1,310~
53 I 310~ 410
54 Xe 8102 sl

55 Cs 7-10-* 9,510
56 Ba 510 57-10°
57 La 1,810 2510~
58 Ce 45107 610~
59 Pr 7,410 910~
60 Nd 2,510~ 3,510~
61 Pm - o

62 Sm 7104 910
63 Eu 1,2:10 1,810
64 Gd 110 110~
65 Tb 1510~ 510-5
66 Dy 4,510 510
67 Ho 1,310 1,510-¢
68 Er 410 510
69 Tm 810 810
70 Yb 3104 310
71 Lu 1-10 11104
72 HE 32:10+ 5109
73 Ta 210+ 1,810
74 W 1104 1110
75 Re 1107 8,510
76 Os 5106 5107
77 Ir 110~ 8,510
78 Pt 5107 510
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1 2 3 4
79 Au’ 51077 5-10*
80 Hg 7-10-¢ 7107
81 T 310 3104
82 Pb 16-10— 1.6:10
83 Bi 210 1,7-10-¢
84 Po 20 2-115
85 At — —

86 Rn 7-107% —
87 Fr -— —
88 Ra 1-10-1° —
89 Ac 610" 510
90 Th 810~ 2107
91 Pa 1o 8102
92 U 310 2:10%
93 Np — —
94 Pu 1:10° 7:10°7

Ep Koburnmary Oapia atoMAapHUHT 3% MHW BOLOPOA aTOMJapy Tall-
KIAJ 9Taan. DaeMeHTAapHHHT Ep KoDMFNIa TApKAUTHIINIH TEKIIMPYBUH Teo-
kumMé anuun pusoxaauTipumna B, U. lNoasmuiviar, B. M. Bepnanckuid,
A. E. ®epcman, A. I1. BuHorpanos Ba Go1irka onumiap KaTTa Xpucea KyIin-
nap. AHaATHTHK KMME Ba CNEKTpan aHAIMIHWHT PHBOXIAHHIIN DIeMCHT-
napuunr Ep xoburuzaa tapKanumin Xakuuaru SHTM MabiaymoTiap Ounan
Golumoxia. by coxana KyiHaaru xynocanap OnMHIA.

1. Ep xoOuruaa sur kin Tapkairan anementaap 1. M. Mennescen nan-
puii cetremMacHaMnAr |—4 Karopaapunarn sneMeHTaapaup. Exnrun snement-
Jap OFMp AAcMeHTIapra HMcbaTaH anya KyI yapaigu.

2, Jlanpuii xanpanna Taptud pakaMu XydT con 6¥nran sneMeHTAAp TOK
TapTHO pakaman sjeMeHTIapra Huebatan Kyn tapkaarad (kydrt pakamiau-
aap Ep koburn maccacuuunr 86% vy TamkuMa 3taam).

3. Ep xolurn mMaccacuiur kapuitd 99% uinm cakkuara 3jeMeHT Tail-
KW Kiaany: kucropon — 47,20%, xpemuanit — 27.6%, amomunmii 8,8%,
TEMHP — 153%}0%' Kamsumit 3,6%, patpuit — 2,40%, kannit — 2,35%, mar-
Huil — 2,1%.

Bynaan k¥pamusks, Ep KoOHFH MaccacuuuuT aeapau apmunn (47.20%
IiHH) KHCTIOpOA TALIKHA 3Tanu.

4. Baxy yrmum ounan Ep KoburMbmHr kiapknaps o3 6Vaca-na yarapa
BopuiuK Kepak, uyHkn Epra KoMHOTAaH HaHT, MCTEOPHT Ba BOLIKA KHCM-
aap Tyuiubd typann. Hynnaraek, Ep xam ¥3 asiemeniapuannr 6up Kucmu-
nu Kounorra tapkaraa.

KOMHOT XHCMIapH MKKM TypyXra axparuiams: Gupu (Macanan, Kyém
Ba IOAAY3iap) Y3MaaH HYp cOvadM: WKKMHYMWIApK (MacanaH. ruaneranap)
dakar Vaura 60WKa KUCMAAPAAH TYIITAH HYPHUHT BHp KHCMHHN KaliTapa-
au. Xap ukkana rypyX akunnapuzad Epra tyimmaérran mypaapnu cuexrpan
AHATA3 KUIKID HaTWxacHaa KORHOT XUCMIAapUHUHT MUIEPATOTHK Ba KUME-
Bui Tapkubaapu anuknasany. Byinan Tawkapu ocMon Xucmiaapuian (Ma-
canaH, OHgaH) KeNTHPUATaH HAMYHATapHH KMMEBUH aHaIM3 KHJIHLI Ha-
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I1.6-pacm. Daementnapuunr Kounoraa Tapkanumy 1gC Ba anpo 3apaan
y opacumard GOFmaHui.

THXACHEAH XaM doiinananiwnann. KOHHOT XMCMIAPMHHHT KHMEBHH TapKH-
OuHM aHMKIAWra ou Texuwmpuinap X1X acpHHHT HKKMHYH gpMuaaH o~
nangn; nactnab I'. Kupxrod, 1. Bynsen 6unan xamkopmxkna 1860 imnna
CMEeKTPal aHaIW3HH XKopui Kiwiaunap. Kelimnuanuk 6y coxana KyinaHuna-
IUraH acTPOHOMMK TeJIecKOIUIapHHHT (paanoacTpOHOMHK acOobiapHUHT)
ce3rnpaukiapyu oprrupunan. Hatuxana, 6apua aneMeHTIADHUHT KOUHOTHA
TapKamum MoJs KueM (MLK. %) donznapy asuknannu. 11. 6-pacmaa M.k, %
6mnan Z (dBHH 3MEMeHTAADHWHI HaBpHMil Xagsangaru Taptu6 pakamu)
opacupari fornanuuHl TaBcMdosun (lgC—Z) awarpamMma KeJITHPHITAH.
Kyl cucteMacMHy SKMHAAH KypIIaraH OCMOH XHCMIADHTa OHI aHa 11y
aMarpaMMany Taxaua KuaMb KvAutarn xyrocanap dMKapuiaau:

1. Ep koburuaa yupaiianran Gapua snemMeHTIap OCMOH XHCMIapiaa Xam
yupaimm.

2. BneMEHTIApHMHI KOHHOTHA TAPKATHIIH, Z HUHT OpTHIM 6unaq
HOTEKHC pasMliIa KaMasiu.

3. KowHOTHa 50T K¥T TApKANraH 3M¢MEHTIAp BOAOPOA Ba renuiinup. by
UKKH 3nemenT KouHoTaarn MomnarapHUHT Kapuib 3/4 KMCMWHH TalUKHA

4. Kydr 1aptub pakaMmiu 3neMeHTAap TOK, TAPTHO pakaMmam SMeMeHT-
nlapra HucbaTaH KOMHOTOAZ XaM K¥Il TapKairaH.

5. 1gC—Z nuarpammana mappwii papuiiga Katapunanuran (aeumu 6up
Heua 2JeMEHTAAH KCHMH yuypaimaMraH) MakcMMyM HVYKTalap DpoToH Ba
HEWTPOHNApHHUHT COHU (KaBcjap MuMra ésmnran) Kyiuaarn sneMeHTIapra
MyBOHEK Kenamu:

“He (@p, 20): "5 (8p, 8n); 3 Ca (20p, 20n); Zr (40p, 50n)
'S (50p, 69n); '3 Ba(S6p, 82n); Pb(82p, 126n)
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By epia: p — NpoToH Ba n — HEWTpoH; KeaTHpuaran 2, 8, 20, 50, 82,
126 connap «cexpiu coHnap» HOMH OMIaH IOPUTHIANH.

6. Taptib pakamu 22 (Ti) nan 28 (Ni) raua 6¥nran snementiap Ep Ba
KOMHOTAA K¥n TapkanrtaH. Byrra cabab, sjeMeHTAapHUHT aroM sAApoIapH-
Jary HyKi1oHaapH Oup-6upu 6unan HUX0ATAA Kywin GornaHrasnuruaup (1
nykionra 8,7 MaB Gornanmnm aueprusicy MyBo(UK Kenaam).

AMHM 3TEMEHTHUHT Xy(T Macca COHJIH M30TOIUIAPH YHHHT TOK Macca
COHAW M30TOTIApUra HUCHaTaH KT TApKAITaH.

7. KuméBnii snementnapuusr Ep Ba KouHoTHA TapKantHIIWHY ¥pranuin
KHMEBUIT DNEMEHTIAPHUHT Kennb YMKHIDH XaKuia Hasapusiap ApaTuiura,
Ep Ba Kontoraa (Kyém sa ionaysnapna) cogup S¥nanuran (u3uK Ba KH-
MEBRIT KapaéHaapHu HIPOK KMauiura épaam Hepaau.

Casos Ba TONMMHPHKJIAP

1. 1. Y. MeHaenees naBprii KOHYHH KaHaai Kauid 3THI-
ran? by KoHyH KaHnaii Tabpudnanagu?

2. DneMeHTAAPHHHT AaBpHit cHCTemMana KaHaai xoinami-
TUPHITAHIUTUHMY aiiTu6 6epuHT. DIeMEHTIapHUHT «aTOM pa-
Kamiiapu» KaHaai axamusrra sra?

3. JlaBpwmii XanBamHUHT «KWCKA NABPJIK» Ba «y3yH AaBp-
JIW» BAPMAHTAAPH, TYPYX, TYPYX4ya, KaTop, AABp TYUIyHYaRa-
pura 30X GEpHHT.

4. [laBpuil KOHYH Ba JHABPUNH CHCTEMAHWHT PUBOXJIAHW-
mMaa yura 60cKHY Xakujaa HuMmanap ounacus?

5. JlaBpumii cicTemManaru 3JieMeHTAApP Xoccanapuaa HaMoOEeH
6ynaguraH yxuwanivknapHuM aitn6 6epuHr.

6. DIeMEeHTIAPHUHT JaBpui Ba AaBpui OyMaraH xoccana-
pPM Xakuaa Humanap ounacus?

7. DneMeHT/IapHHHT aTOM PafguyCH, MOHJAHHUIL MOTeHIIU-
anu AaBp Ba Typyx MuMma KaHpait Vsrapaau?

8. Jaspuiummk geranjia HUMaHu TymyHacus? Mkkunamuu
JaBpUIUIMK HUMazxaH ubopat?

9, dnemenTnapuuHr Epaa Ba KoMHoTAA TapKanuiiy OuraH
ABpHfi CUCTEMA Oopacuaa KaHjaai OoFnaHuil MaBxya?

111 BOb
ATOM TY3WJIUII HAZAPUACH

II1.1. DaeMenTIAPHHAT PEHTrEH CHEKTPAAPH
Ba I'. Moznu KoHyHH

PenTren Hypnapu HMXOSATIA Te3 XapakaT KMJIAETraH 3/eK-
TPOHJIAPHHUHT OMPOpP KATTHK XHUcmra 00puO ypuaHLIM HATH-
kacuna xocun Oynanu. PeHrtren HypIapyMHMHE COEKTPMHM
XOCHJI KHJIMIIL YIYH CHHANaOuMraH MeTauigaH aHTHKATO sica-
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erient £ d nagyM €KW MjaaTHHajaH
22| 7 I SicaJiTaH aHTHKATOAra
23| V | CUHaNaJWraH 3JIEMEHT-
g— f;'; 5 ' ' | HUHT GHpOp BupUKMacu
%6 7o ad KoinaHaam; cyHrpa Xo-
271 D T cun OyaraH Hyp KpHc-
28] Wi BT TAUHIAH JTKA3WICA, PEHT-
29| tw P reH TapkuOuii Kpemiap-
3ol zn [1 ] . 2 ra axpanamu. Crektp
O1um 0,261 6341 YU3UKIAAPHU Ky3aTUIN

& BocuTacu cudaruna go-
1I1.1-pacm. TuraHnan JIraH 971e-
MI‘:HTJII:!pHH}H' pe:fmn?:yrg::;ng%ﬂnm Ko SBLESIHIRS WILIATIE
Ba K, cepust wiankpapuuunr koitammi.  JTa/IMS TIaCTHHKA O4RJI-
THPHITAHAAH KeHNH YH-
JIaH CHEKTP YH3HKAApH TYLITaH pacM pasilaH KypuHaau. Xap
KaHIai 3MEMEHTHWHT pDEeHTTeH CIIEKTpH Oup-OuMpura siKMH
Xoinaurad 6up Heya YM3HKIAH EKM YM3MKJIaDHUHT OUp Heva
TYpPYXMIaH, SbHM cepusiiiapaan nbopar, ynapra K-cepumsi, L-
cepusi, M-cepus Homuapy Gepuirad. YusuknapHUHT Xoilra-
HHIIM Xap XHJ 2/eMeHTaAapaa MyTnako yxumam G6ymanm. Jle-
KHH TYPJIH 3/IeMEHTIapHUHT peHTreH Hypnapu (akar TyJIKuH
y3yHAMTH Ounan dapk Kunamam.

1914 iivina uarnms onumu . Moann 38 Ta anemMeHTHAHT
PEHTreH CTIeKTPHHH TeKIIMPIAW, XKyMIalaH, KajlblUMiinan
(Z=20) pyxraua (Z=30) 6yaran |1 Ta 21€eMEHTHUHT PEHTreH
CIEKTPIAPUHYN CUCTEMany paBrilina Texkiuuput, 6y anemenT-
napaaH xap OMpuMHWHI peHtre cnekrpuaarn K — cepuscu
Gup-6upura SKMH Koiinairad MKKuTa YusuK — K Ba Kﬁ naH
H60paT IKAHTUTHHH Ky3aTIn., Y Xocu 6y1ran peHTreH CrieKTp-
JAAPUHUHT PACMIAPUHM 3eMEHTHAPHUHT TapTHd pakamu Veu-
M TapTHOKAA IOKOpUIaH mactra KapaTud xoibnaurrmpau. 1.
l-pacmna Ti man Zn raua G6VaraH saemeHtnap yuyn K — ce-
pusnarn K Ba K, un3uKIapHuBr KOWJIAHWIIM KYpcaTHIITaH.
PacMaaH KYDaMH3KH, OUD 2CMEHTAAH WKKUHYH 2/1eMeHTTa
Yriiuna snemenTiapuuir Taptud pakamu optub OGopranuja
K, Ba K, au3uKiapy yamn ToMoHra Kapal, 9bHM TVIKHH Y3YH-
JUKHUHT KaMmainin ToMoumra Kapab cupxuitan. Cwinkuin
karramuru Ti pan V ra ¥rranaa kanga 6ynca, V pan Cr ra
yrranaa Xyaaym mynvya 6ynaih, aemak, SAeMeHTHWHT TapTo
pakaM# KaHuya opTca, CW/DKMII XaM ILIyH4Ya opTHK Oynamn.

By rexiupuaiiapra acocnann® Moszjiv Kyitnaara KOHyH-
Hu TanpudnamM: snemenmaapune peHmeex cnekmpaapudazu
xapakmepAau wysuKAapea myrpu keaaouzan medpanuw (vacmo-
ma éxu maKpopAUKAGPU)HUHE Keadpam UAOU3UOaH ONUH2aH Kuli-
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smam daemenmuune . H. %
Mendeaees cucmemacudaeu :
mapmué paxamuea GOFAUK
oyaadu: h2F
Jv =a(Z—b) éxu 4of
v=2.48-10 (Z—1)* (1IL1) %
6y dopmynana Z — ane- 06f
MEHTHUHI TapTHO pakamu, 44+
a Ba b noMMWil KaTTaniMk. a2
Arap abcuucea Vkura sJe- I o Y o e R Sy
MEHTHHHI TapTHO pakamH, 0 20 30 46 50 60 70 84 z

i
opauHara VKura \ , €kwu

I1L.2-pacm. DileMEHTIAPHHHT TaApTHO
pakaMu Ouaan yAApHUNT peHITeH
CNEKTPAAPHIAATrH XapakKTeplin “HIHE
\/; KMiiMaTH KYIKaca, yaap  Takpopiauru opacuaard Gornamim.
opacuziard TYFPH UU3HK
Ounan nd)ouaﬂduraﬂ bortanum xocun 6viaanu (I11.2-pacm)
(nexun abeumcca YKUra atoM macca kKuMMatiapu Kyiiunra-
Huaa 6ab3u KHCMIIAPH CHHIAH TYFPH UM3MKJIM rpadHK Xocu
OVnanm).

Mo3nu KOHYHH 2JIeMEeHTAaPHUHT aTOM TY3HIHIINHE Ypra-
HUILAA, STHTH SIEMEHTIAapHM Kanld 3THILIA KaTTa axaMuaTTa
ara 6¥aau. by konyn anementaapauur 1. M. Mennesees aas-
pHii cHCcTeMacuaary TapTnd pakaMmuaa Mabiym GU3MK MabHO
OOpPAMIMHY aHUK KYpcaTau. Yila Bakria BOAOPOAHMHI Tap-
1o pakamu Z=1, reauniinvkn Z=2 ned xabya KHIAMHIaHmma,
Oapuiiraua (Z=56) Gyarax Gapya 2J€MEHTAAPHUHT TapTHO
PAKAMHMHM aHUKAaNl Xeu KaHMal KUHEMHIWIAK TYFIApMAany;
neKkuH BapuitnaH KeHHH KelaJiirad aieMeHTIapHuHT TapTih
paKaMMHKM aHUKIALL OCOH OYManu, YyHKH Vila BaKTIa NaH-
TAHOMUIAP TVPYXUAA Heda 3JeMeHT OOpAHTU HOMABIYM D/IH.
Kumérapiap TAHTATHUHT XapakTepHUCTHK PEHTTeH CHEKTpH-
HU TeKinpauiap. CnekTpHuHr K uusurm yuyH o Kpiimatn
TONWIAK: YHN Mo3ann r!)opmyﬂacnm KYIUO, TAHTATHHHT Tap-
THO HoMepu Z=73 skaunuru anuknanman. llynra acocnann®,
Oapuit (Z=56) 6unan tanran (Z=73) opacuna 16 Ta snement
Oopauru mMabiym Oyiau. Yina Baktma Gapuit OwiaH TaHTA!
opacuiary Mapxyn sneMeHtnap couu 14 ta anu. Taptu6 paka-
Mu Z=61 pa Z=72 6yiran sneMeHTIap HOMaLIyM 314, Moanu
KOHVHU Z=72 371eMeHTHMHT HHPKOHMIAra yXiuaii 3KaHaurH-
HU KVpcaTraHu yuyH, y anemeHTt 1924 iunna Xeseuin ToMo-
HIAaH HHPKOHKMI MuHepaiapuaa kauid stunam sa yura rad-
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Hiis HoMut Geprann. PeHtreH CReKTPIapHEH TeKItHpHLI aco-
cwaa penuit (Z=75), texneunit (Z=43) anementnapy xawud
srwinn. Taptu6 pakamn Z=61 6ynran aneMenTHMAr Tabuataa
yYpaMaciury aHUKIaHoH, '

Mo3M KOHYHH JaBpHil CHCTEMara KOGanbTHA HMKENNaH,
TENIYPHH HORAAH aBBan }Koﬁﬂammpuﬁ . K. Mengeneer Ta-
O4AT KOHYHMHH ONAMHAAN K¥pa 6Hnrammmnu XaM 9BLTH-

pmb KMIAN.
H1.2. DaeMenTnap aTOMIAPHHHAN CREKTPAADH

KnméBHit 2JleMEHTNapHUMT HYPAAHMII CNEKTPIAPHHU
Yprasyui HATHXACHIA OTHHTAH MABAYMOTIAD aTOM TY3WIH-
M Ha3apMsACcCHHN SPaTHILAA IKCTIEPHMEHTANT ACOCAAPAAH ONpH
OVub xH3MarT KRALGH.

Bupop XHCMAAH TAWKM TABCUP HATWKACHAA YMKAETraH
SpYRINKHHHT TapKHUOHH KHCMJapra axpajidlIHAaH XOCHN
OYAaAMTAl OHTHK CNEKTP — HYpAahuly EKH SMUCCUOH CREKMD
e aTaianm.

Xap Kalich 31eMeHT ATOMHWHHHT ¥3Hra XoC OATHK CIIeK-
TpH OyauG, Oy CIeKTp MabAyM TYAKHH Y3YHNHKNApra MyBO-
UK KeAaauraH YH3KHKIap Typyxnapunau ubGopataup.

Bupop TebpaHma KapadHrH TVA2 TaBCHODIAILL YYYH YHUHT
TYAKMH Y3YHIHCM A HM, aMIUIMTYAACH @ HY Ba Te3AMIM ¥ HU
onauin kepax, Bakr annum Huyaa pyi OepamuradH tedpa-
HUILLAAP COHM melpaniu maKpopayet HoOMH OWaH I0pHTWIA-

JiM; EPYFIMK YUYH YHUHT COH KMiiMatH v = % HuchaTuaad To-

nuaaau, 6y epna C — épyFAMK TE3/IMIH, YMYMaH ¥ = % Tingus
Y3YHARIH KMUKK G¥araH Tebpanma XapacHAIapHHHD 1acToTa-
CHHH Tapcudnaur yayH myakur cony ae® aTanaaMrad Karra-
MAK KMpUTHATAH. TYAKMH COHM GUp CauTHMeTp Y3VHAMKAA
Konawaaurad TYIKHHAZD COHMRH KypcaTanu:

v=1 &xu v=u (I11.2)

K¥muunux aeMeHTAApHUHT OIITUK CIIEKTPH XyJda Mypak-
ka® Tysunran. Cesrdp yckyHajap épmamMa 6uinaH onub Go-
PHIFaH TEXILUPULIIAD ONTHK CHEKTPIAPHUHT 0ab3u YM3UK-
AApH, acauna, €uMa-EH €trad Gup Heva YyusMkjAapaadH ubo-
PATAWUTHHY, STHHU MYNTBTHINET 3KAHAMTYMHM Kypcatau. Yiap
FOX0 yuyta vM3uxaaH udopar Oyaub rpunaer Aedunanu:
KyInaioK, SH3uKAas #0opar cnekTp YM3uF 1yO0neT, sKKa
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YM3UKAAH HOOPAT CEKTP YM3HK 3CACHHTAET e arananu.
Arap HypiiaHaéTraH aTom NEeKTP MaliA0HUra KHPMTHICA CieK-
TPHUHT 5IKKa YM3MFM XaM napyamauu® keraau: Gup YH3HK
YpHura éuma-éu €rysuu Gup Heua YM3UK xocun Gynaam. By
xomuca Hlmapk sppexcmu vomu 6unan lopuTHaagu. OnTHk
CIIEKTP MaHOau MarHUT MaliIOHUra KUPDUTHITaHAA XaM crek-
TPAAIH 5IKKA YM3NKIAP napyanaunu (3eeman s@gpexmu).

X03Upru 3aMOH aToM TY3UIUIIL Ha3apusCH ATOM CNIEKTPU-
Aaru Xap Kaicu YN3UKHUHT naitno 6Vauin cababnapuHn aHuK
aiTnG Gepa onann. Kyitmna BOJOPOJ aTOMUHHUHT ONTHK CHEK-
TPUHHM KYpUO Vrammu3.

Bonopoa cnekrt- % & R

PY XaMMa 37eMeHT- g § IS8

JIJADHUHT CTIEKTpaapu AkM T
OpPacHIa SHT OJIMICH- vt/
AMp. YHUHT K¥3ra Sy % 55”'”5 78 oo
KYPHHYBYaH coxacuaa Kuzun it maw JWWHM

Oup Heuta uu3MK Gop.
Ynap H, Hy, H, H, Ba
[ ¥
Gouikanapaan nGopar
(ITL. 3-pacm). Bonopon
CNCKTPHHUHI K¥3ra

111.3-pacm. Bonopon atomu INEKTPOMATHHT

TYAKHHAAPHHHHT KV3ra KYpuuaanray coXa-

cH (BaabMmep cepuscu)iaru CTEKTpax Y1~
JHKAp.

KYPUHYBYAH coxacura
SIKMH yibTpabuHaduia coxacu Tekiumpwiranmia siHa Oup Heua
HUSMKITAPHUHT GOpAuru Manaym 6Vamm. Ynap okopuna aii-
TWITaH CHeKTp YM3uKAapu 6unan Gupra Kyuiunud, sonopon
CHCKTPUHUHT Banbmep cepusicnumn tamkmn Kunanu. [seii-
uapus onumu bansmep 1885 iimna BOJIOPOJT CHIEKTPUHU TEK-
Wupud, xap kalicu umsurura MYBOUK Kenanuran TYAKUH
connap (V)Hu TONMMII YIyH KyiiMaary SMIUPHK DopMynaHu
TAKITHG 2TaN:
A=3647.053 10 Byt Laym ] .("1:22)
-4 4 3647,053A° | o7

Dopmynamarn n=3,4,5....00; 3647,053 con 9Ca BOIOPOIL aTO-
MHUIA SHI' KHCKA TYAKWH Y3YHIAWKKA 3ra GVaran CHEeKTpal
UH3HK (2NEKTPOMATHHUT TYJIKHHAADHUHT Ky3ra KVpUHaTMran
KHCMMA) HUHT aHrcTpemIapiary IMITUPUK VCVIIa TONMMWI -
raH KuHMarH, y Tapruo pakamu 2 6yaran opOuTan KBanpaTtu-
ra Teur. by (opmynanan

N S Sl (5_2_:;.2,) ey
7 531040 i =
3647.05310em\ » 3647,053-10

X(_%_J?): 10967?’,58(#—

"

)
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vedh ol (111.3)

®opmynanaru R=109677,58 cm ' Pudbepz koncmanmacu neb
IOPHTHIAAXW. # Ta TErHUIM KuiMatiapHM KVilnb, Boaopon
ATOMUHMHT Xap GUp cHeKTpan YM3HFMHUHT TYJKHH Y3YHIH-
rMHU XHco01ab Tonuin MymkuH. Macaian, H, uu3uK yuyn

n=3 6ynu6. A=3647,053-10-% (32 ‘,2) 656,47 1w, H, yuyr =4

OVmaau, TVIKMH y3yHIMK 3ca 486,274 HMm, H_r (n=5) yuyH
A=434,17 Hm Ba X0Ka3o0.

Ksantnap mazapuscu. 1900 iiunpa Make Tlnank (1858—
1947) kBanTiap Ha3apuscH rosiciiu Takand sram. by Haza-
pusira MyBohHK HYp co4aéTran XUCMAAH TapKANa&TraH Hep-
TS Y3YKCH3 paBUllAa axpanud unkMaiinm, 6ajku sHeprus-
HUHI 3HT KAYKK 3appavacy KeaHtiap cudatuaa Tapkananu.

Xap Kaiicu KBAHTHUHT HePrus KMiiMaTy L1y HYp TYAKUH-
JNApUHHHT Oup cexkynaaary teOpanull coHura OOrnuK. Xap
KaHaail cucrema sHeprusiuy akar KBaHTAap MMKIOpPUIA
10TaM €KY Y3WIaH KBAHTAAD MUKAOPUIA YnKapanu. Xap Kai-
¢y KBaHT Karranuru Ihank meneiamacu E=hy 6unau udona-
JIAHAN.

By epna: E — aueprus kpauth; h — TIiapk jpouMuiicu
(6,624-10 7" sprrcex €xkm 6,624-10 * Koyap-cek); v — Tebpa-

HHII 4acTOTacu; v =§: , € — EPYFIMK Te3Muru; A — TYINKUH

V3VHIIHTH.

M. TiaHk HazapugacuIaH Keud YiKaInuran Xyjaocanap Tak-
puba HaTHXanapura TVaa Moc Kenaan. Epyrivk KBanTiapu-
HMHF XaKMKATaH MapXxyUuIMruiyn DoLKa taxpudaiap xam ue-
oornanm. Dupuankaa IMnapk teHriamacn tabuat Xakniaru
acocuit KonyHnapaan oupu ne6 tan oanban. Yiby reHriaMa
ACOCHAA CIIEKTPAATH XAD KalCH YM3MKKA MYBO(DMEK Kejlaju-
raH épyFIHK 3HePrUsSCHHHHT KBAaHTHHHU XucoOaaul MyMKHH.
MacanaH, Bosopoa cnexktpununr H uusurm yuyn E Hu Ky-
Muaaruaa xucobaanmms;

2=656,28 um = 0,656:10"* cm; v

éKH

29977&'—“ =4,58-10"cex ™
0.65610°% em
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E=h»=6,624-10" apr-cex. 4,58-10" cex—'=3,03-10-"2 opr.

1905 iiunna A. DitHUITeitH HYPHUHT 9HT KMYMK yIyII¥ —
KBaHTHH ghomon ned atagu. Bup QoToH 3HEprusicu Av ra TeHr.

IT1.3. AToM TY3u/IMUIM XaKH/A KJACCHK TABJIHMOT

ATOM I0HOHYA c¥3 6VAu0 «GyauHMac» MabHOCHHHM aHTla-
Tagu. JleKWH aTOMHMHI Mypakka® cucTeMa DKaHJIMIHHM
M. I'. TTapnos 1819 iwinaéx aittuod yrran apu. XIX acpHuHT
80-iimwtapuna b. H. Yuuepun arom xymam «Kyéu» cucremacn
Kabu Ty3uwiarag Ba YHUHI MapkKasura mycOar 3apsiuin sipo
xoinawmran ned raspudaaran sau. A. M. Byrepos 1886 -
Ia «atomyiap OMsra mMabiaym KUMEBWH kapaéniapaa OViInH-
mMac 0y1u6 Koncama, KeMHMHYATHK Kalid 3THIAIUTaH Xapa-
€Hiapaa anbarra OVIMHMIIKM Kepak» HeraH M.

1896 itmnna Bekkepellb paiHOaKTHBAMKHH Kanidy KUJIIH.
1904 jimnga JUx. ToMcoH aTOMHMHE Oap4ya KHCMMHU Mychar
3apsax OaHa 3Taay Ba YHM MaH(W 3apsuuld 3appavaiap —
9JeKTpOHAap Ypal Typanu aerad dukKpHU aitan. MHMU3 onn-
Mu 3pHecT Pesepdopa TanKMKOTIApH HaTHXXKACHIA ATOM Ty-
3WIMILKM XAKWAA TUIaHeTap Hasapus BYXyAra Keaau. Atomra
Kyiunarnya taspug OepHuill MyMKHH:

Amom — Kuméeuil anemeHmHuUN2 IHe KuMuK 3appavacu 6yaub,
Yauoa yua anemenmuune bapua Kumeéguli Xoccarapuni Myxac-
camaawmupadu.

AToM snexkTpHelTpan 3appava 6¥aub, y mycbar sapsaau
Anpo Ba MaHguil 3apaiy aneKTpoRaapnad uoopar. ATOMHWHT
JAespAHK Bapya MaccacHHH sIpO MaccacH TallKWA 3Tajn. AToM
AAPOCH HYKJIOHIAPAAH, SHbHY [IPOTOH Ba HelTpoHnapaan Ty-
suarad. by Hazapua pactaad 1932 itunna /1. J1. Msanenko Ba
E. H. lNanou Tomonuaan raknudy aTHiran.

Onextpox Maccacu m,=9,11-10 Kr; yHuHT 3apsAan 27eKTp
3APSIAMHUHT SHI KWMMK MUKJIOPWHM TALKWI DTANW, YHUHT
KaTTa/UTH

e=1,6-10"" Ku (Kynon) ra renur.

ATOMHMHT pagHych Xam xyna kmumuk: 101 m (Exu 107 um).
Macanan, sonopos aroMuuuHr paaumycu 0,053 um (HanomeTp)
6ynca, kymym atomuunnr paguycu 0,144 um ra tenr. fnpo
pamuycu aca 10-4—10-3 oM vamacuma 6Y1amm, TbHH aTOMHHU-
kuaaH TaxmuuaH 10° mapra (100000) knuMkaup. AToM Ty3u-
JIMIIM Ha3apHacH ApaTWIMIINAA KUMEBUI 37EMEHTIapHUHT
ONTHUK CINEKTPAAPHHM TCKILIMPHILL KATTA axaMusaTra ara 6yamm.
1911 imnna B. Pesepdopn atoM Ty3winimM Xakuaa Y3IWHAHT

63



naaHeTap (éxya Hykaeap) HazapuacHuH Takmud xuamn, by
Hazapuara MyBodHK aToM Mapkazuga MycOaT 3apsany sapo
MaBxXya Oyn6, YAKHT aTpodhuia JIeKTPOHIAD XapaKaT KUIaIn.
3. PezepdopAHUHT TAAKMKOTIAPH 9Ap0 PHIMKACHHNHT sApa-
THAWILNWIA acoc OYEmu.

DnekTpoH 3apsaad KuliMatuamn 1909 itwnza P. MannukeH
aHukiaad. IpotoHHHHT MaccacHuM aca E. TonkiuTeiiH aHnk-
naras 3a4. IlpoToH Maccacu BONODPOI ATOMH MacCcAcHra TeHT
6ynand yukau. Hedttpox mMaccacy (1,6747-10-% kr) 1932 iiun-
oa k. Yeneux TOMORRWIAH aHHKJIAHIH.

I11.4. Pezepdopauanur ATOM TY3HIHIH XAKHIATH
HYKJIeap HA3APHACH

By Hasapis D. Pe3epOpAHHHI ONTHH 34D KOFO3MIA O~
3appadajap EFIMPUII TAKPUDACHTA ACOCTAHA/H. Ta}l{pnﬁaﬂap
MyH# KYPCaTAMKH, EFIMPUATAH 3appadalapHMHT KYMUMAWTH
ONTUH KOFO3xaH GeMasion ¥3 HYIKWHHK y3rapTHpMaciaH ¥Tud
KeranM, axaT Sap3HAapH TYFPH MU3MKJIM WVAHK Y3raptHpa-
au, 6ypMaany, OFajua, XKyla 03 KMCcMHA opkara Kaittaau. On-
THH 3TOMHK MapKas®raa Myclar 3apaany KucM — a1po 6¥araH-
AArdHa I0KOopHAA GaéH STHATAH XOAHCA COmUp OVAMINKA MYM-
KkuH. Hykneap Hasapuara kypa, a7eKTpoHRap sapo arpoduia
(xyonmu TiaHeTiap Kyéw atpodupa aiinanrann KaG#) xapa-

KaT KIWIaaH.
2 2
Arap ﬂf— OPKANK MapKa3jlaH KOUMiH KyYWHH, i—;,_. opKa-

JIM MADKASIE HHTHARLL KyYHHHM udroganacak,
my? _ ¢ ]
B—= 3 {11L.4)
TEHIAAMAara 2ra oynamMuns.

Knaccenk anexTpoayHaMmuxa Tanabrapsra xKypa Oyunail
CHCTEMZ GaprApop OVAMACTHTH KepaK, YYHKH 2eKTPOH MyC-
0ar sapganM Axpo aTpoduIa Srpu YHM3MKAU XapaxkaT KUInd
" alinanap ?KaH, y Y3M13H YUIYKCH3 BHEpPrys vHKapa dopud,
HHUXOAT KOpOTa «KyJaln», y Ouaasd GHPUKMILH Kepax.

1.5, Hume Bop nazapuacu

Hunbe Bop 1913 fiunga s0ROpOA ATOMMHHHI TY3HJEHALI
HA3APHHCHHN TAKTUD KHAAM.

H. bop ¥3unusr HasapusacuHK aparuinga B, Pezepdopn
Moe/Hra Ba IIMaHKEHHT KBRHTIAp Ha3apusaCcHIa acOCKaHaH.
Y Pesepops HazapHUscura IHeprustHUHT alipUM KBaHTAAD-
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JlaH UOOpaT IKAHITHTH
xakungaru Tlnank
FOSICHHH KHUpHUTHO,
V3UHHHT MYXHM T0OC-
TyJaTAapuHM TabprQ-
nanu.

H. Bopuune I noc-
myaamu. DAEKTPOH
aromaa ¢akat KBauT
HA3APHIACH pyxcar
araauran opouranap
Oyinad xapakar Kana-
M. DNEKTPOH KBaHT-
JIaHTaH TYPFYH opOu-
Tanap 6yitnab xapakar
KWwiranmna y3 aHepru-
SCHMHM Y3rapTUpMaii-
au, arpodra sHeprus
couMaiau Ba TallukKy
MYXHT/AAH 3HEprus
JOTMaNN.

Il  nocmyaam.

5 III.4-pacm. H. Bop 6Gyitnua Boaopoix aroMu-
DNEeKTPOH AAPO-  jypr criexTpan cepusiapu: I—Jlaiiman ce-

Aam Y30K opOm- pusck, II—Bamsmep cepusicn, [11—Iawen
TamxaH angpora cepuich, IV—Bpekker cepusich, V—Tldyna
AKHH opbOura- CepUACH.

napHHHTr Oupura
YyTrammaa y3HAaH DHeprus YHEapaam. AKcuHua
HyHaIMILAa Xapakar KWiraHuZa sca, atoM 3HEeprus loTaau
(I11. 4-pacm).

H. Bopunur | nocrynarura Mmysod UK KBaHTIaHTaH opbuta
6Viinab aiinanaérraH 2MeKTPOHHUHT XapakKaT MMKAODH

MOMEHTHW mvrKaTTAIMK XHUXaTHIaH 2—’;{ ra kappanu 6yna-

M, SHHU:
mVr:n(ﬁ) (111.5)

craumonap opbuTanap yuyH n OyTyH coH KpiiMariapura ora.

H. bop 6y MKKH mocTyjiaT acocuia BOAOPOI ATOMHHHHT
TY3WINIIMHY TYUIYHTHPAN, Y CHICKTPOCKOMWK TEKIIMPHILLIAD
acocujia oJIMHIaH XylocanapnaH Ba 3. Pesepdopn hopmyiacu
2 mp?

= R L doiinananub, BOIOPOI ATOMUHUHT PAJMYCHHMU,
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3NEeKTPOHHHUHT TYPJIU opOUTAIapAard Heprus KUiMaTiapn-
HY xucobnai onam. Boaopoa arOMMHYHT ROHIAHHIL DHEPTH-
SICH, PANHYCH, 3MEKTPOHH aiiHU opGuTafga TYPIH XONAard
HEPrHACH YIVH:

I= 2 mg F=_t gg F= 2x mg lﬁ
zhz ; Anime®’ it e (]]].6)

KVPUHHLLIWAATH (GopMyTanapHH KeaTHpuO yuxapmu {(OvHiga:
I — HOHMAHWII MOTEHUMATH, M — 3MEKTPOH MAaccacH, ¢ —
WEKTPOH 3apsaan, 7=3,14; h — [InaHK DOMMMILINIH, # —
IACKTPOH Xapakar kunaérrad opOurta TapTHO pakaMH, r — op-
GuTa paguycu, E-—n uu opbutagari MeKTPOH IHEPTHACH),

H. bop xucobnap HaTwXachaa >ReKTpoH sHeprusicu E,
6ynran opGuraman sHepruscu E, 6yiraH Opﬁmara S'rrraﬂmla
ATOM TOMOHMIAH IOTHIANWIaH kU E, nan E, ra jrrauna uu-
KAPUIAAHTaH HYDHHUHT Y3CTOTACH;

= BB :
v=—t (111.7)
dopmynara MyBoOHK XMCOONRHMIUM MYMKHMH SKAMIHIHHM
Kypcatad. Macanan, 3neKTpoH AAPOAAH YIOKPOK, opOHTagaH
HKKMH4YH OpOUTara ¥Trasia, axpanud YHKazuraH Hy])HHHHl‘

TaKPODJIHIH:
_2 1.4
vg =L [gz--;’;) (L11.8)

Oy epaa, #=3.,4,5 nra xoxaze OVnmun mMymkud. Bynpafi Tax-
POPANKKA 3ra GYAraH CHSKTPan YH3KKIAP BOROPOL CNEKTPU-
HHHI K¥3ra KYpHHYBUaH (8a SkuH yaeTpabunadina) coxacu-
£ TAan-AyKJiu 6¥an0, basesep cepuscu nel aranagu. Arap siiek-
TPOH TYPTHHYH, OSIMHYH BAa XOKA30 OpOHTANAPIAH YMHHYHK
opbuTara yrca, BOZOpPOX CHCKTPHHHAT HHGPAKU3H COXacH-
ra MyBoHK, Kenaquras Hypiap axpanud THgaau (Hamea ce-
. puacy Xocw1 Oynanw). byHaa:

2 4

ATap J3MeKTpOH MKKHHYH, YHHHYM Ba XoKa3do opluranappaH
OUpUHYY OpOUTAra Kyuca, BOAOPOA CNIEKTPHHHUHT yAbTpabu-
Hadnua coxacu (Jadman cepuscu) KenHd dvxagu:

vy = Mﬁﬁ"e (']% ;L) (ﬁy epna n=2,3.4....)
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I11.5-pacmMaa BORZOpOA aTOMM-
Ia CIeKTPan UM3MKJIApHUHT
KenmuG YHMKHIIH aKC 3TTHPHI-
FaH.

Jexuy H. bop HasapudcH
CNEKTP YM3MKJIAPMHUHT Mar-
HUT Ba SMEKTP MafiIOHKAA Tap-
KHOHI KHCMIAPTa IapualaHHuW
xoaucacuan (I11. 2 KueMra
KapaHr) Ba X¥N 3JCKTPOHIH
3appavaTAPHUHT TY3UAHUIIHHH
TywyHTHpa oMangi. H. bop Ha-
3ApHSICHra Kypa aroMaa 3Mek-
TPOH Xapakar KWJagWraH Xap
Kajicn opuTa paguycu yarap- 11L5-pacm. Bonopon aroMuaa
Mac KMiiMaTra ra GymuuiH, CIIEKTpan YM3UKAAPHHHT Kennb
SIEKTPOH aitHy OpOHTANA AHUK, HHKHLIH.

. Te3snuK GMIAH XAPAKAT KWINUH, BAEKTPOHHUHE ¥3H aHHK
yIryamIM 3appava 6VAMInY Kepax 34M. JIeKHH XaKMKaTaa uiyH-
nait amac. 3oMmepdenna Ba Homka onumiap H. Bop Hazapud-

 CHHM PUBGXJIAHTNPUO, BOAOPOA ATOMHHMHI MATHHT BA SNMCKTP
MaiIOHMAATH XapaKaTHHE TYITYHTHPA oafiuran, 6onka sne-
MEHTIap ATOMIAPMHKHI TY3WIHIIHHH 0aén STaauraH #asa-
pus gparawiap. By Haszapusra kypa, atoMia SA€KTPOH opOu-
Tanap ¢axar AoMpa IMaKnularutda sMac, 0alnku 3UITHIC Wak-
nHAa XaM 631HuM MyMxuH. Jlekus bop-3oMMepdenbn Hasa-
PHSICH XaM KYTI SICKTPORIH aTOMIAPHUHT CNEKTPAIAPHHH U30X
KWla OAMaIM.

By Hasapysiia aHUKJIaHTaH KAMYHAHKA3PHUHT aCOCHH Ca-
6adu «MHMKPOOJIaM» 0ObEKTIapUra «MaKpoonam» (pu3MKacu-
HH K¥naduiim O¥nan. by H1uaa H3JHmKHK HYK 310, Tes opana
MabIyM OVAAMKH, 3MeKTpOH aHUK YI4aMiH, AHHK Te3NHK
Ounal xapaxar Kuwiyedd, dasola aHUK YPHHHH 3TajLIOBUH
sappava 5Mac, ¥ XaM 3appaya, XaM TYJIKH{H XoCcanapHHu Ha-
MoEH Kuaaau. 1927 pwngaH Oownab aTomM Ty3HAHIIH XaKHaa
3aMOHABUI TAWINMOTIA NOITAEBOP KYPHAAHN.

o

B lawm cow 71
LW APRNLILL FHERBIREL

caw;vmpa 5 & oz @

[11.6. ATOM TY3HMHIH XAKHAATH 3aMOKABHH TABAHMOT

ATOM TY3WIHUIH XaKWAATH 33MOHABUH TabAHMOT TYIKHH
MEXaHHKACH FOsUTapHra acocnanaau. TYIKKWH MexaHHWKa MHK-
pPOOOBEKTIAPHUHT Kyd MAMIOHH TabCHPUAAIN XAPAKATHHH
ypraHany. TYnKHH MexanuKacH XX acpuuur 20-fwinapyaad
Sonab puBoxnaanau. YHHHT puBoxianumuza Jlyn ne
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bpoitne, B. K. I'eitsenbepr, 1. Jupak, 9. llpeaunrep, B. A.
Dok Ba GOUIKA OAMMIAAP KATTa XMcca Kyluaniap.

MuxpooGsexmaapnune xycycusmaapu. Knim xys3u épnamu-
Aa KVpuilu MymkuH Oyuirad Dapua 3appadanap MakpooJlaMHH
TalKKWa Kiand., Mukpoosam o6beKTIapH 2ca, KY3 61maH xaMm,
MHKPOCKOI EpiaMu Brirat XaM KYprHMaitaun. Yiap Kymuacu-
T4 MOJEKYJia, aroM, DJeKTPOH, MPOTOH, HelTpoHaap Kadu
a5eMenTap 3appadaiap kupanau. Yaap 6apua Monnanap Tysm-
JMITKWAA CTPYKTYpa Oupaukiap 6yinaan. MukpoobbeKmiapHn
9HI MYXMM XYCYCHSITIADH UIVHAAKM, yJap Xam 3appa-
ya, XaM TVAKHH XoccaJapHHW HaMOEH KHoa-
au. Macanas, €pyrnK KBawmiapu — oromiapaa 3appaya
(kopnyckynsap) xoccanap dopauruuu Croneros Kauid stran
oroaddext xoancacu Ba KoMITOHHUHT EPYFIHKHUHT Sk~
anm sddexti Hommn Taxkpubanapn acocuia HCOOT KHIHH-
raH, ek uHTepdeperums Ba Andpakias xocatapu EPYF-
JMKHUHT TVIKMH Tabuarra 3ra oKauanuruau kypcarnn. Mak-
pooiaM 00BLEKTIapMHMHI XOCCanapu KIACCHK MeXaHMKa
KOHYHIApH aCOCHAA XaM M30XJaHaiH, UYHKM yaap aHWK
Yidamiu paauyc, aHuk, Ynuamiu Te3iuk Ba bouika xoccanap-
ra ara 0yind, daszona aHUK VPUHHU Srainaian, YiapHuur
XOJATHHM KOOPAMHATA YKAApH EPIaMuIa alnK Oearuiai Mym-
KuH. MHKpoo/iaM 00 beKTIapUHIAT JKUCMIAPH, MacaaaH, aeK-
TPOH XAPAKAT TEIHIH, PAILMYCIapHHMHT KaTTa-KHYHKIHIHN
BA XONATAAPHHUHT KOOPAUHATIAPU MabIyM Jlapaxaia aXTH-
MOJUIMK OuiaHruHa Tageudnanmnw mymruH. Tyakun mMexa-
HHKa ACOCUJIA UKKY NPUHIIMT ETanu. BHpHIMHCH — «MUKpPO-
0JIaM 3appavyaruHa aMac yiaap TYAKHH XaMaups, 0y mpuHLMIL
ne bpoitibs popmyaacu

A=k (111.9)

6unan udonananaan (6y epaa: m — sappada Maccacu, V —
VHUHT Te3nuru, h — Inank pouwmuitniuru; h — 6,624-10-%
K-cek, A-zappavara MOC KeJYBYM TYAKHUH Y3YHIIMTH).

T¥nKUMHCHMOH XapakaT MakpocucTeMa XUCMIApH yuyH
XaM TaaJIyKJIM, JIEKHH yJlap XapakaTUHHHT TVIKHH Y3YH-
JIMCH KYjla KaTTa Ba 4YacToTacH KWYMK OVauiuu Tydaiau
OyHaall xapakathHu niobaTra ojamaca xam Oyaanu. Mukpo-
OJIaM 3appavalapuHUHr TYIKWH YruaMaapu (Y3yHAUTW Ba
YACTOTACHM) MAKpoOOJiaM 3appavajapMHMKUTa TecKapw
oyanb, yaapun xucobra oamaca 6yamMaiiau. Yacrora karra
Oyl yJIapHHHT 2HEeprugcu xam karra 6yauuinra onud
Kejlaau.
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He Bpoiuik opmynacn onud Gopuiran TaAKMKOTIAp Ha-
Tvkacuma uebor smmnan. [Tpodeccop I'l. C. Taprakosckwnit ek~
TPOHJAPHMHT nudpakmsara yupaumm mucoiauua ne bpoitib
opMyJACMHUHT TYFPH 3KAHIWTHHYW Tacaukiaau. KeiinHua-
JIMK, HEATPOH, MPOTOH, TeJMid aTOMH, BOXOPOA MOJICKYIACH
XxaM nudpakiMs xoaMcacura yupalun KysaTmiaaH. Xosupia
MUKPOOJIAM 3appadaJapuHHHT TYIKHH XyCYCHATAAPHIAH SNeK-
TpoHorpadmsi, HeiiTpoHorpadus Ba OOWIKA coxanapjia KCeHT
doiinananuavoraa. Mkkunun npusnmn — leiisen®epruuur
HOAHMK/IMK NPUHLMIN 0VKH0, Oy npHHLMNTa MyBo(huK, 271eK-~
TPOHHHUHI UMIYJILCH €KW TE3JIHIH KAHYAINK aHUKJIMK OUIan
TOIHMJICA YHMHT KoopanHataapu ($asoaarn YpHH) 1YHYAINK
HOAHMKJIMK OMIIaH YiyaHalH:

AR Ax2 i, AP Ay2 By AP 22> B (I11.10)

= e
I11.7. B. Illpenunrep TeHTIAMACH

MukpooObeKTIapHUHT XOMaTUHN TYJIKHH QyHkumsa (V—
hyHKuus) Ounan xapakrepiam MyMKHH, YyHKM ¥— ¢QyBHK-
15 aGCoIOT KMITMaTIapUHUHT [SHHN MOIYIH KBaJpaTHHUHT
(1¥ | )? HUHT) XXM 371eMeHTaapura Kynailtmacu | W | 2dr aitau
XaXKMIla 3appava 0yna ONUILUHUHT SXTUMOJUIMIMHU KypcaTa-
Ju. WY— ¢yakaug tymynvacu danra 1926 itmiga DpBuH
Hipénunrep ToMoHMIaH KHUpuTHIrad. Kinaccuk MexaHuka-
na U. HeloToHHMHT XapakaT KOHYHAapH KaHaau poins YHHaH-
IWTraH oynca, TYIKMH mexanukana 3. Upénuarep teHriama-
CH XaM XYM aHa IIyHA3i ponb YiiHaWan.

HIpéaunrep 2JeKTPOHHMHT ATOMAAIM XApAKATUHU TYPFYH
TYAKMH neb tacaBByp KMIIM Ba Oy Xapakar TeHriamacura ie
Bpoiiab npuHIMIHHEE KUPUTHO aMIUIMTYAaCMHWHE KBaapatra
KyTapuaran KHiMati (pasoHUHE aifHM HyKTacuaa dJeKTPOH-
HUHE 6VIH0 TYpUII 9XTUMOJUINIHHHN TaBcudaaiinnrad TyaKnH
dynkuust ¥ yuyH TeHr;aamMa Ty3/IM.

TypryH TYVAKMH ne6 MKKA yuM MaxKaMJaHTaH TOPHUHT
cyuMac TeGpanuimaan xocus 6¥nraH TVAIKHHTA aiiThianu.
byunait tynkuHumn Tascuduram yuyH Kyiiuparu mdiepen-
1Man TeHrnaMajan Qoianannnanm:

VE\P_'_%._\]J:O; (I11.11)
y 2 gt
VW:%‘?@'_%%'; (111.12)

Oy epna: A— TVWIKWUH Y3VHIMTH.
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Arap X ypuura -i- kyimca, tenraama (I1111) Kyituzaru
k¥puHuLITa sra 6¥naiu:
2022 .
VA S = 0 (HL.13)

HKKuHYM TOMOHOAH, CHCTEMAHHMHT TYIKHH SHEPTHACH
VHUHT HOTEHLMAN Ba KHHETHK SHEPTULAAPH HUFUHIHCHTA TeHT
IKAHIMIMHI, STHHH SHEPTMSHHHT CAKAAHUUL KOHVHWHHM Ha-
3apaa TchaK

E=U+ L’l—;~ éxu V* =2.£-U Gyarann yuyH 10KOpHAArH TEHT-
aMa KYHWAATH HAKAHY ONalu:
VA EER(E- U =0 (111.14)

By aca Ulpémuurep tedrnamacuaup (Oy epoa: U-moTeHuua
-9HEPTHR, E-yMyMHI 3Heprud, m-3nNeKTpOH MaccacH, ¥—
TynkaH dyukuyMscu). By TedrnaMaHu Kyildparuya xyudapud
émm MyMKHH'
[ V2+U)Lp EY ékn ['— . v +U] HH H OWIaH Hilopa-
87 %m 8

J'I m

nacak, HW = E¥ xocun Gymany. (111.15)
Teurnamagar H udogacu  Tamuasvmon onepamopu ne6
aranagu. Ulpéanurep redrnamacu 2-taptudbau xycycuii gnd-~
drepeHUHAT TeHTAAMAAND. YHR eyl 3appadaHMHT TYIKAH
GYHKIUMACHHA TeHraaMara xyitnd sappavara TYFPH KeJagu-
raH F HM Tomiu AeMAKIHP.
TYAKuH MexaHukaga «3appada Maccack» (m), <«3appaua

2
'”; ] «HMITYAbLCH M V> Ba «XapakKaTr MHK-

OOPMHHHI MOMEHTH» (mFr) meran TviiyHUYanap cakmaHHOG
KOJafH, JEKHH <«3appaya XapaKaTHHWHT TpaeKTOpPUsCH» Ie-
raH TylilyHYa ¥3 MabHOCHHM AVkoranl, TYnkuH GyHKund (\F)
HUHT KBagpatra Kytapitiras Iquilma'm )[Edt Ga3oHHHT alfHM
dr KHCMMIA ATEKTPOHHHAT OV/Ia OAHLI 9XTHMOLTATHHE Kypca-
Tany. JleMak, 3AeKTPOHHKHT aTOMAArH XapakaTHHH aHHK, Op-.
OuTta Gyitnab aitaanu® TypraH WAPHHHE XAPAKATH KaOH Ta-
capByp Kunu® O¥amaiign, 6anku YHUHT siapo atpoduAzari
TYPAH HYKTaRapiaa OVIHI S3XTHMOMAHTHHU KYPCATYBUH aToM
OpOUTAT EXHA «3IeKTPOH OyNyTH» YerapacHaa XApakaT KMAaa-
K e Kapall XaKkMKatra aKuH 6ynany, JeMak, aToMgarn saek-
TPOH TYpraH HYKTakW aHMK KYpCaTta onMil MyMKHH 3MAc,

70



(bakar (pazoHunr y €kn Oy HyKTacuaa 3NeKTpoH 6¥1ub TYpHIL
SXTUMOJUIMTHHN aHMKnAai omamus. Ilynu Hasapaa TyTHO
[Ipénunrep TeHIIaMacH e4uMra ara OyIMIIHHNA TAbMHHIOB-
uy yHKIMAHA HDOJATALT YUYH 3CKH «opbuTar cy3u ypHHUTa
«opbuTan» cy3u kuputuiarad. PasoHUHT KAHCH coxanapuaa
SNEKTPOHHUHT OYuil 9XTHMOJIUTH KaTTa 6ynca, yuia coxa-
NAPHMHT XaMMacMHK OWprajankaa 3JeKTPOHHMHI aToOMIard
Gyna onmun xoiim — opburanu neb racaBByp KMIaMu3.

111.8. H. Bop nocryjariaps Ba TYJIKHH MEXaHHKA

H. Bopaunr I noctysnaTtu BOAOPOI ATOMH/IA TYPFYH X0IaT-
nap mapxymwiurunu (111. 6 dopmyna), I mocrynatu sca Tak-
popnukiap maptunu (yHuHr Tenrnamacu E,—E =hv) no-
nanaity. By MKKM KOHYHHUSTHHHT TYFPUAMTY Taxpubana Tac-
AUKJIAHTaH; yJap KBaHT Ha3apUSICHHUHT 9KCNEPUMEHTall aco-
cuny Tamkun stanu. KonyHusTaap TVIKUH MeXaHHKala XaMm
3 KyunHu cakiab xonamu, iy cababan dakar MUKPOOOBEKT-
JAPHUHT TVIKMH Xoccanapuin xucobra onvuira TYFPH Kena-
an. YyHOHUM, SAEKTPOHHHHT s1p0 aTpouuaru xapakaTtura
e Bpoiinb Fosicuun TaTOMK K Hatixacuna H. boprunr
[ moctyaatunu KenTupnd uMkapuil MyMKuH. Bomopon aro-
MUHWHT GHPOD r-pamnycuHu n- opburacuaa V reannk 6uian
XApakaT KWIAETraH 3MEKTPOHIa MOC KeJyBYM TYIKUHHUHT
y3YHAUTH 2 631cHH. OpOGUTAHHHT Y3YHIMTH 27tr Ta TeHT. byH-
8 TYIIKMH Y3yHaurn opouta 6yiinab 6yTyH coH Mapra Xow-
namcaruia (TYpFYyH TVAKWMH XOojaT), SbHU TYIKWHCHMOH
Xapakar y3JIYKCM3 IaBpuil paBuiljla 1aBOM 3TalM Ba 10y ca-
Habau yia xonar Gapkapop 6Vaamu. [lemax, arap 2nr=nA 6ynca,

oy udonara ae bBpoink TeHrIaMacHIaH l:—m"r HHM KVHCakK,

H. Bopuuur I noctysiati TeHrIaMacy KeJamO uyMKaau:

2;:;-:-!%‘-;,— EKn mVrz%:;- (111.16)

TYAKHH MexaHWKala TYPFYH Ba HOTYPFYH X0/1ar Aerat Ty-
IyHuanap Mapkyl (CMCTeMaHMHT BakIra GOFIMK GyrmaraH
X0JNaTH TYPEYH XonaT, Bakr Ougan ¥3rapaauraH Xonatu sca
HOTYPFYH X0Jiat el aranaau).

TyiuknH Mexadukacu dakar TypryH XoJaTiard cucTema-
napaa v €ku Oy KOHMUIypaluMsiHHHT BYXYAra KEJIHLI SXTH-
MOJUTHIHHY aHWKJ1ait onaan. YMymas, TVIKUH QYHKIHACH XaM
BAKTTa, Ba KOOp/AMHaTara XaM 60rnuK, TypryH (6apkapop) cuc-
TeMaap yayH TYIKMH (PyHKUMSHUHT (hakaT KOOpANHATra OOF-
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MUK, OYaraH KucMH myxumaonp. KuMmépui cucTeManap aHa
WYHAAH TYPFYH cHcTeManap KyMaacura kupanu. liyvaunr yuyu
TYNKMH PYHKIMIHUHT BaKTra GOFAMK KUCMU TYHINPHO KOn-
aapuaand, MukpoofbekTaap y4yH TATOWK, KHJIHHRIUTAH
TYAKHH MEXaHHKaHHHT Gapuya KOHYHMATAApHOAH KJIACCHK
MEXAHHKA KOHYHMATRApHTa ¥THII MyMmKHH. Japxakukar,

TYAKHH MECXaHHKaIa —25; KarTajury vuuiatunand, 0y KuitMar

dakar MEUKpoOOGBEKTNAD yuyH KVANAHWIAIH, arap yHH HoMlra
TeHT nef Kabyn KHnMHca, TYAIKUH MexaHHka GopMynaiapH
KJACCHK MeXaHWKa hopMynanapura alinasaiy.

II1.9. KsaHr comiap

DasoHuHr KalicH KHCMUIA MUKpO3appaya Oymue Typyny
IXTUMOJUTHTHHE Tormil yayH I pénuurep TeHriaMacHHu eduo
Y-HUHI KHIAMATHHU TORHUI KepakK, YYHKH MHKpO3appaya-
HHHF dt XaxXmaa 6V aXTaMo/iira | ¥ ) dt ra TeHraup.

Y-hyHKOUACKH ATOMAATH OMpPOP SACSKTPOHHHMHI XyCYCHI
T¥nKuH OYHKUHACH 6¥1a oauul HIlL yuyH 6y MeKTPOHHHHT
MABAYM XONATHApUHH uonanalr kepak. by xomatmap KBagT
COHJIAP HOMMHY OATaH OYTYH COHJIAPHUHT TYPJIHYA TYILIAMMH
opxany wdosananaay; 1) Gour xsauT cod (n); 2) opbutans
KBaHT ¢oH (f); 3) MarHuT KBaHT ¢oH (m). Bowl KBaHT coH
TyuryHdacH anra mactnad 1913 #unpa H. bop ToMoHMAaH
KUpATHIRM. Dol KBaHT cOH aiidu OpOHMTAHHHT SHEPIUACH
YHUHT SAPOAAH Y30K €KM AKHHUIMTA Kali Tap3aa ﬁomux, IKan-
NUTHHU TaBcudnaitau.

Bow kBaHT coH n=1,2,3,4,5 ... (byryH Ba mychar pa-
LHOHAJI COHJIAp) KHiMaTnapra sra Oynaau. MacanaH, sono-
POA aTOMMIATH JNEKTPOHHNHT AApo OMnan GOFNanuLI IHep-
riAcH wdosacnra DOUL KBAHT COH KUpaau:

2 4. . 2
E =__2ff_2m<’2_a gxkn F=-13,6Z;:3B.
Fi

nh

arap n=1 6¥nca, £=-—13,6 3B, arap n=2 6¥ynca, £, 3—1-3;9=

=—3 4 5B Oynagn. KypaMuzku, OHpuHYH SHEPIETUK HOFOHA
#=1 ga 3NCKTPOH AApo GUMAH 3HT Kyunx OOFAaHMILra 3ra,
WKKMHYH NoroHa (#=2) aa 6ormaHyil GHpHHYM IOFOHANA-
rura HucOarad 4 Mapra KydycH3; 3MCKTPOH, SIAPOHaH Y30K-
JIAITAH CAPH YHHHI Agpo Ouaad OOFaHMIL 3HEPrHACcH Ka-
MainG, YHURT xycyCAl sHeprua Kuniimatu (TyTymud) opra
‘bopazu. OpOUTAHMAHT paguycH XaM OOW KBaHT coHra G0ENHK,
Macanat, BogopoAd atroMu yuyH n=l Gyaranga r,=0,053 um,
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n=2 6ynranuna r,=0,053-4=0,212 uM; aemak, 91poiaH y30K-
JIATad capu opOMTAHMHT «paanycH» OOLI KBAHT COHMHUHT
KBAJIpaTUra NporopuMoHal paBullja Kartrajauud dopamn.

«ATOMHMHT acocuit» (Hopmai) pa rasa¢Hnanras (€xu
KV3rasiraH) XOAaTH JeraHd TYHIyHYa KMPpUTHATaH. Arap atoMaa
IEKTPOH MYMKMH OYIraH SHeprusi TYTYMUHMHI 3HT KUYHK
KMiiMaTura sra 6yaca, OyHaaii Xxonar aTOMHMHT aCOCH XoJa-
TH aeiivnanyd. ATOM acocHii XoJjatTia YeKCH3 Y30K BakT Typa
ONUIITKH MyMKHH. JIeKUH aToM FanagHJaHTaH XoJaTaa Xyaa o3
BakT (10-%cek) 6¥nanu. ¥ ¥3 Hyp 2Heprusi KBaHTMHM YUKapa-
1, Oy 3Heprusi 5ca CHeKTpal YM3UMKJAAPHU XOCHII KHJIaau.

AToMIa 31EKTPOHJAp Y4yH 2HepreTHk kKobuxnap K, L,
M, N, O, P, sa Q xapdbnapu 6unan wdornanaHanu.

n=1 n=2 n=3 n=4 n=5 n=6 n=7
K L M N (0] P Q

Kyn anektponiu atomaapaa xap 6up 0ol KBaHT COHlap 9Hep-
rusiapy y3apo SKHH OVATaH 3A6KTPOHIAPH 2JIEKTPOH KOOHK -
JIAPHM TALUKWI KWIAaoH.

OpbOuTan KBaHT coH TyuryHuacH (haura 1916 iini-
Jga A. M. Bommepdensa Tomoumnan kupuriaran. Opéuran KBauT
coH (/) 27eKTPOH OPOMTATHMHT IIAKAWHY TACBUPAAMIN. | HUHT
kuitMmati 0 nan (n—1) ra Kamap OVamniM MyMKMH. YHUHT
Kuitmariapy JoTHH aadaBUTHHUHT KHYUK xapdaapu 6unax
KypcaTuianu:

1 umnr kuitvariapu 0, 1, 2, 3, 4, 5 ... 6¥nranna xapd Genru-
CH, MOC pasmipa, s, p, d, f, g..h 6Vnaau. DnekTpoH Xapakart
MMKIOPHHHHT 0pOuTLIh MOMEHTH M (MexaHWK MOMeHT) OMIIaH
opBuTah KBAHT COH Opachia KyHuuarnia OOmIaHuII MaBXyIL:

M =-;?Nu— 1) (111.17)

OpOuTan MarHuT MOMeHT XaM / Owinan Kyiunarn Mmynocabar-
na 6vmamm: M= u (Il +1); 6y epra Ms =4—f,:;;. — bop mar-

HETOHH.

I0Okopuna xapd Genrucn Kypcatuiaras 6ab3n opouTamap-
umHr wakanapy 111.6-pacmaa Kentupuarau.

S-KOOMKHHMHT OpGMTAIM 11ap 1UaKIura, p-KoOMKUaHUHT
OpOHTANIAPH FAHTCIL EKM XAKMMIT CAKKM3 pAKAMU [IAKIINTA,
d-koBuKYaHKHHT OpOHTAIapH KeCHMHU TYPT Lanaiokin dapr-
HUHT XKMUI 1akiura, f~Ko0MKYaHMHT OpOUTAIapH KeCH-
MM OATH WIANIoKIaH nbopat OYarad 6GaprHMHr XAKMUK 1IaK-
Jdra ora. SHa wyHr alTaMusk, openTatHUAT wakimiu L pé-
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II1.6-pacm. Bogopoiacumon aromaapaa s-, p- Ba
d-opburannapaunr dazosuil Wakapu.

JMHTEP TeHIJIAMACHHY eUMIll HaTuxRacuaa tonuirad ¥ dyHk-
LIMSTHAHT T‘F 3dr=1 ra siKWH KuidMaTiapuaan ubopar HyKTa-
JAPHUHT MaTeMaTUK VpHM e TacaBBVp KMIMOK Kepak. Ma-
catan, /=0 6ynranna (srpH¥ s-opGHUTAN VUyI) | | 2d1=1
6yaran xonataa opburan chepuk CHMMETPUK Lap akiura
9Ta, yHAa TVAKHH dynkuuscuauur tapua kuitmarti dakar
Mycoar vutopanu 6yau6, Oy map cHpTUHHHT Y3uaa JIeKTPOH
JApAAHUHT Kapuiit 90% MUKIOPH XOITaHraHaurHiu Kypca-
Taau. Xap 6up kobukpa 6yaaauran KoOukuaitap xuaum 6Goii
KBAHT COMM KMHMAaTHTa TEHT:

i L Kobuiuanap xwirapn

COHH, N couw, [
1 0 I s-kobuKya
2 0.1 25- Ba 2p- KpGUKuanap
3 8, E02 3s-, 3p- Ba 3d- KoGuKuAanap
4 (3 B 2 4s-, 4p-. 4d- Ba 4/~ Kobuxuaiap
= 0, 1,2, 3,4 5s-, 5p-, 5d-, 5/-, Sg-xobuxua-

J1ap Ba XOKa30,
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MaruuTt KBaHT COHM aToM-
MapAArH CHieKTpan YUsHKaap-
HHNT MarHHT MAHTOH#AZ TaK-
CMMIAZHHIIWHKA TYLIYHTHPHLI
YUYH KHPHTUITAH.

MAar#aMT KBaHT COH—
MIEKTPOHHUHT aTOMJIArH ME- 1117 -pacM. DNeKTpOHHBHT opOuTAN

XaHHK OpOMTAN Xapakar Mo- XAP2KAT MOMEHT MMKAOPHHHHT
MEeHTH BEKTOPUHWHI GHpOp KBaHTJAHHUIA.

TallKW MAarHuT MaliaoHH
HYHAIMIHWTA TYIDNPMATaH NPOCKUMSICHHE aKC STTHPAAH:

1 |
L& i
~F2-f O+ +2 %3

£

M, =k (T11.18)

by epza: M — sneKTpOHHHHI MeXaHUK MOMeHTH M HMHT
Z fyHanuiuTa npoekiyack kuiimary 1, 7-pacmza (7 1a f—
OpOHTALIAPAArH MCKTPOHNAPHHAT MyMKHH OYnTaH iyHansi-
Jlapy} TACBHPAAHTaH. Xyloca KMIHG aWTraHaa, MarH4T KBauT
COHM TalIKH MardH{T MalfAOHHTa KHPHTIIraH AaTOMIArH 31eK-

TPOH KOOHKUANAPHHHI Heua X7 xo1aTtha (OpOnTALIAD XHAK)
OVAMIITM MYMKHHJIMTHHH T3CBUpAAHIK:

KOXG}I;{I‘K:,N;&D Mamwp}'rmxf;:;“cou DazoByit iffHANM XTLRAPH
s(= 0 BuTTa s-opbHTaI
plF=1) +1,0 -1 Yuta p-, p- Ba p-{x,y Baz
KOOPIHHATA YKTADH FYHATGIIH-
JATH) OpDHTannap
d(=2) +2,+1,0,-1,-2 d_'l_)_; Ba d -opGuranap (x, y Ba

Z-VKRapH HYHAIMINMDA KOfi-
HALITAH),

dﬂ, d_ma dﬂ—opﬁmmap {(x, ¥z
YKnap opaTHFHOATH HYHUTKLII-
JAPAA KOHNATITAH)

(=3} +3,42,+1,0,-1,-2 -3 Etrw  xn fiyHamdur  GyiMda
wofimawrad (ynap 11 7-pacmBa
aKC ITTHPHATAH).

b

MarauT KBaHT COHMHHHU KuiMaTnaps opOMATan KBaHT
. COHJIAP KaTTaiMru acocwia +! Ba —/ opalHFRaaru
OyTYH COHAApPAAR TALLKMA TOMraH, MyMKMH O¥ara xuiiMar-
nap CoHM XaMu OV¥nud (2/+1) KuiMaTHM Kabyn KHIMUIH
MyMKNH, bukoGapun, $olll KBaHT ¢OHTa MYBO(HEK, KeJaIMTaH
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0apya XONaTIAPHHHT (OpPOUTAIIAPHHHT) COHW Kyidmaruua
XHco0mab TonMnanu;

f=n—1
N= D (+D)=1+3+5+. 42n+1)
=0
By aWTu® ¥THAran yara XBadrt cod (n, [, m) Ulpéaunrep
TEHrIaMaCHHUHHT GHp 3JeKTPOHIH CHCTeéMA YMYH OJHHFAaH
eluMIapHIa HaMoeH GVnrad, JIeKNH atoM CHeXTPJAapHHHHT
HO3MK TYIWIHLIMHY TeKINUPMID WYHH KYPCATOMKH, 3MASK-
TPOHHMHT aTOMAATH Oapua XoJaTnapHHH XapakKTeplaul yuyH
6y y4 KBAHT COH eTapini 3Mac. BNeKTPOH, IPOTeH Ba HeHT-
POHAApAA AHA ¥3UTA XOC HYKH XYCYCHH DPKWHINK AapakacH
MAaBXyMJIHIH AHUKJIaHAH. By XxapakatHWHr MUKa0py 3appada-
HHHT opOuUTAN XapakaTu OMAaH AOKaEop 3Mac. 3appayaHHHT
XYCYCHH MeXaHMK XapakaT MMKEOP MOMEHTH chiy ae0 atana-
AH. Xap Oup 3AeKTPpOH yam-er CHMHHra 3ra, 0¥ YHMHI Mac-
cacH €KH 3apdaaMn Kabu XyCcycHii cbyHnameHTa.rl XOCCACHIUP.
DNeKTPOHHHHT CHIMH MOMEHTH KyWWAArn TeHrnaMa OuwnaH
udoganaHanm:

M, = s(s + 1) (T11.19)
6y epma: s =1
CnyHHUHT Z YKXura 6ynran npoeKuscH:
S, =m, —25’,; _ (111.20)

A — 3apPavyaHiHT CNIMH KBAHT COHM. YHMHT KMiMaTH 5 —22;

JleMak, CITMH KBaHT cOHH (akKaT UKKHUTA (+j2- Ba -—) Kuii-

Matra ora oy mymxuH, By kku KuiiMaT opacuaaru
3

aifupMa 5> ra TeHr. Myc6ar €kn Manduil cnuH coH KuiiMa-
TV CIIMEHHHT ¥apakar iyuanuumra dormk. CouH Tydainu
aifHU TOoFoHAaYara XOWAAIIWIIR MYMKHH OYIraH 3AeXTpOH-
JAPHAHT MaKCHMAasb COHH OpOUTAIRAPHWHT COHUIAH 2 MapTa
Kin 0¥nagu.

bomi kBaHT coH # Oyarannga opGUTALIAPHA XOAMAWIMIINA
MYMKHWH OVITaH 3JeKTPOHITAPHUHT MAKCHMAN COHH!

f=n~t

N = Z 2025 1y=2(1+345...+(2n—1y=2x* ra TeHr.

2 H
e POl =0
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11 1-madeat

DRCKTRONAAPHURE XONATHHE TaBCH(IOBIM THPTTANE KBANT cOHNAp
XapaKTEPHCTHEACH

Huropa-

KBant comm
: CH

Kuiinary Hnosa

Bolu xaaHT coH n 1.2.3,..-= KL, M, N, O.., xapdnap 6mnan
HUIOPARAHAAKIAH WIEKTPOH KABAT-
napra MyBoGHEK KeaamH. IneKTpoH-
HHE aTOM AApOCHIAH KaHYalKK
¥30K/I2 KaHAHIHHH TaBchduaiing.
DNeKTPOH FHEPTHACH acocaH DO
KBaHT COMIa BOEMK,

OpByTan KeanwT ! 0,1,2,3,(n—1) | DREKTPOH XapaKaT MHKIODY MO-
COH ) MEHTHHHHY €KH NeKTpOH OyIyT
AHMNMIHEH $a3j0oRUE TAKCHMNAHH-
IUHHY TaBcHMAARAM. DAEKTPOH
FHEPIUACKIA XaM MABIYM fapawa-
a BoFnHk,

Marnut Kkpant m +H,0—1 DNEeXTPOH XapaKaT MHKIOPH MO-
COH MEHTHHHHT %fKura Gyarad npdexi
UHACHHH  TabeHbmafim, Maraut
MAAIOHBAAK TALIKAPHAA BNEKTPOH
SHEPTHACH MarHUT KBaHT COHUTra
QOFNMMK, 3Mac., SNeKTPOH XapaKaT
MAKAOPUHMHD Xap KaficH [poeK-
HHSCH ¥3Ha X0C MatIyM WaKntari
SMEKTPOH OYAYT 3ZWWIMIMMIGT TaB-
CHQWIAITH.

CnuH KBaHT m
coH

DAeRTPOHHHMHT XYCYCUIT MEXaHWK
XapaKaT MHUKIOPH MOMEHTKHH Tab-
cHBNARaI.

+
v
1
b |—

DJIEKTPOHHWHE COHHA YM3HKMa O1AaH wuiopaiaHany. Arap

CIIHH MycHaT KMIMATAH i%%ﬁ ra sra Oyica, yHH WKQpHra

Kaparae cTpenka 6u1an, Mandwil Kuimaron — -5 6yca,

YHH TMacTra WyHanran ctpenka Onmad Kypcatunaam. bup xun
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HHIOPAIH MKKH CITUH ¥3apo Napajaien cNUHAAPHH TalllKnn
KWUAALU, KApaMa-KApIH HI10paAx UKKU ¢UH ¥3apo aHTHRA-
pallie] CIIHHAApPAMP.

Maynu npurnunu. 1925 fiunga Tlayan npuHaunu
Tapputhaanay; GHp aToMaa TYPTTAIA KBaHT coniaapn Onp-Ou-
PHHEEHTA Tedr D¥arad ukkaTa sneKTpon 0¥aa oamaian. Hlyn-
ra xypa, 6up opOMTANIA NAPANACA CMUHIY HMKKH 3JCKTPOH
OHpranukaa Masxyh O6Vaa ormarau. ByHaal >seKTpoHnapHu
XydTARamiMaraH éKH AKKa 3MCKTPOHMAp AcHuIamu,
Aﬂmnapannen CIIMHAM MKKHWTa 2[eKTpoH OMTTa opbMTaNia
O¥na onamm: . byHaal sAeKTpOHAapHH Xy Taamray
BHCKTpOHJ‘Iap ek 3AeXTpOH XybTaap aeb atana-
oy, butra opGuTanra HKKMTAgAH OPTHK, 3ASKTPOH Koinamia
onMacrury ¢ababayu aToMaa SNCKTPOHNAPHUHT oplrTtannap-
Ja MAKCHMaN XoMmaliMiiM KyHuIard xonatnap 6UAaH TaB-
cucprananu:

§ — Xonatr: OMp opGuranna 2 ta 27eKTpoH O¥nagn (dbHM

{11},
p— }gona'r Ta OpOUTANJA 6 Ta SﬂeK‘rpOH 6¥nanu (AbHH

po— iy,
4 — xonar; 6ewrra opbutanga 10 ta INEKTPOH Oynamu (H'bHH
AT TLITLETL 1)),

J— xonat: erTtuTa opOuTanda 14 Ta anexTpoH O¥nanu (H‘bHH
AR TR TLTH).

- DACKTPOHAAPHHHT Koﬁmqqaﬂapna KOHIANIMIIHHY TaBcHd-
Jall YYYH 3HEPTeTHK KOOHK, Tap'mﬁ pakaMu QOLI KBaHT COH
6unad K¥pcatHAAINn, YHUHT KeHKHMAAH aiiHH KOOMKMaHMHT
Xapd Oenrvcu €3unagv, YHUHT yeTUTA (VHI TOMOHMTA) 3AeK-
TPOHJIAP COHK apal pakaMnapH Ownad ésunann. Bynnait udo-
AA aGmoMHERE IAeKmpol Kongueypauuacu ped wpHTHRagd. Ma-
cajiaH, BOAOPOM aToM Y4VH 1, reauii aToMH yuyH 1s? kVpu-
HUIIKAZ €3UAANH.

AToMaa 3jJeKTpOH KOOHUKJAPHUHT TY3IMHJIH-
K. ATOMZA NEKTPOHAAPHHHT Xolinawmun Tlayad nprH-
UMNHUIAH TAWKAPH, SHA KYWHAATH HKKH MPHHUANTA MYBO-
$HK Keauwiu Kepak.

1. DHeprHAHUHI MUHHMYMTa MHTHINW TIPpHHUMIMTA Gu-
HOAH, KOOUKYaNapHUHT 3jeKTpoHAaap 6uaaH 1¥nub 6opulmn
KOoOMKYMa 3HeprHsACMHMHI KaTranaimiv® GopHiuM TapruOuia
amanra omwagd. Appan Is=(n+/=1+0=1 6ynagn), kKeliuu
2s=(n+i=2), 2p=(2+1=3), 3s=(3+0=3), 3p(3+1=4) Ba xo-
Kazo Kobukdamap TYnuO Oopanu, abHU KoOMKYa 3Heprud-
¢cMHMHF VcuO OopHmIH TapTUOMHH KelMHIM amamiapia
B. M. KiteukoBCKHIl KOMAACHTa aCcOCAaHHG TOTaMH3.
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2. DnekTpoHIAPHHHT KOOWKYanapHu srauiai TapTuOuHm
B. M. Kaeukosckuu koudacu acochjia anHMKJIALI Kyaai: 31eKT-
POHIAPHUHT KOOMKHANAPHU Srajjialll KeTMa-KeT/IMTH alHu
KoOuKuaHUHT Golll Ba opOUTa) KBAHT COHJIAp WMFUHIHIAPH
optib Gopui TapTHOuaa 6Viranu. ALHU MKKH KOOMKYaHUHT
Kaiicy 6upu yuyH [+n HHFHHANCH KMYHMK 6¥nca, 1y xonatia
TypraH 3J€KTPOHHHHI SHEPrusicM MHUHWUMaJ KHiMaTtra ara
6Vnanu; arap 6up Heua Kobukuanap yuyn /Hn iiurpmaaucu 6up
xun Gynca, 6o KBaHT COHH KMYHMK GYaraH KoOOHKUYa MUHH-
Mai 3Heprus Kuiimatura sra Gynaum.

Mucon. Uxruépumusra Gepunran 3d- Ba 4s-KoGukua-
JIADHUHT Kaitcu Oupu snekTpoH Ounad GupuHum Hapbaraa
VK6 bopanu?

Euywniu. Bepunran 3d-ko6ukua yayn n=3 pa [=2. Jiemax,
n+l iiuraaan 3+2=5 ra tenr. 4s-Ko6uK4ya yuyn n=4 pa (=0,
6uHoGapun n+/=4 ra tenr. demax, GupuHun HaBGaTna eK-
TPOH 4s-KoOMKuara xoinaHamn.

3.Xynn koupacu. YHra kypa, atinu noroHavada myp-
2aH 3NEKMPOHAAD MYMKUH Kadap Xcy@dmaaHMaciukKa, sS’bHU
CNUHAGPHUHZ UUFUHOUCUHU MYMKUH Kadap kammanraumupuuiea
urnmunadu. Macanad, p-KoOMK4ara y4 3JIeKTPOHHM 2 yCyn
OunaH XoHnaur MyMKMH:

Db dn 2) 44—

anbarra OMPUHYM YCyJI amMalira Olian|, YyHKH OMPHHYH yCyiaa
CMMHIAP HHFHMHANCH 5+ +5 =3 =15, MKKHHYH yCyaa 3ca

e by Lok
3~ 3 t3 =7 raTeHr.

I11.10. AromMaapuuur 3aeKTPoR KonGUrypauusiapHin Ty3ui

IOkopuaa aiiTuiraHaek, atoMia 3JIeKTPOHMAAPHUHT 3Hep-
TeTHK KOoOMKuanapna XoWlauMIIMHY aKC 3TTUPAdUraH €3yB
L1y 3AEMEHTHUHT 3JIeKTPOH KoHdurypauunscu neb atanamu.

DnexTpOHNapHUHT KoOHMKuaIapaa XOHJalHll TapTHOH
I0Kopuaa Kentupuiarad KoreukoBckuil Kompgacura Oyitcnuu-
wvHu auTHO Yrran 3auk. KoGuKyanapHuHr anekTpoxaap ou-
JIaH 3rajulaHyLl TAapTHOMHU Kyiuarnya KenTupud YuKapui
MYMKMH.

1. DuepreTuk KoOGukuanapHyu 601 KBAHT COHMHUHT OPTUO
6opuwi tapruouna 1. U, Menaenees naBpuii cucteMacuaaru
eTTHTAa AaBpra TerHlUIM eTTMTa IHEPreTUK KOOUK KYpHHH-
uinna é3ud YNKaMu3;
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2. Xap 6up xoOHK4a y4yH YAapHMHT GOin KBAHT COH (K1)
napH OunaH opOuTan KBaHT coH (/)nap HMFHHAWIAPUMHH 310
YHKAMH3;

3. By KuAMATAAPHUHT HHFUHIMCH OPTHO GopHlll TapTHOU-
Ja KOOBMKYANMApHMHT KeTMa-KeTNHK TapTHOUHU €3aMuU3;

4. CoHM aiHY dAeMEHTHUWHE TapTHO HOMepuUTra Terr 6yuran
MEKTPOHIAPHHH TOIHITAH KaTopaard KoGHkuanap Senrunap-
HEHI VHI TOMOHHHHHT JOKOpHMCHUTA {fapaXka kypcaTHnaguraH
YpuHAQ) €31maaHu;

5. Xap xaiicu KoOUKJYaHUHT rpadiK TAaCBHPMHH Tucika-
Aap épaamMuIa é3UaaIn.

IOxopuna x¥pcaTunray aMaiap KeTMa-KeTIMTHHH KyHRH-
JarM Xajasajl IIaKNHAa akC ITTHPAMH3:

t-aman 2-aman
1s 1;
2s, 2p 2, 3;
3s, 3p, 3d 3,4 5
4s, 4p, 4d, 4f; 4, 5,6, 7,
5s, 5p, 5d, 5, g 56,7, 8 9
6s, 6p, 6d, 6f, 6g, 6 6, 7, 8, 9, 10, 11,
7s, Tp, 7d, 7f, Tg, 7h, 7k, 7, 8, 9, 10, 11, 12, 13;

8s, 8p, 84, 81, 8g, 8h, 8k, 8L 8,9, 10, 11, 12, 13, 14, 15,

3-aMan HaTxacauy é3mmaa (n+) iimrFauannapn 6up xuin
ovaran Kobuxyanap xofinanmmil TapTibu 0ol KBaHT COHM-
HUHT OpTHO Gopuul Taprubupma O¥numvHY xucobra onub,
KYHHIATH KATOPHH KEATHPHO YHKApaMH3:
15<2s <2p<3s<3p<45s53d <4p<5554d<5p<6ss4fs5d
<6p<Ts<5fs6d<Tp<8ss5gs6fsTd<8p....

Xap kaiicu Kobuxia 6¥na onaguraH 3MeKTPOHAAPHMHT
MAKCHMal COHM 2#?* ra TeHr (B epaa n KoOUK HoMepH), 32 Ta
ASKTPORNN KOOMK TAHTAHOMAIAPAAH KEHHMHIH 3A¢MEHTIAp-
Aa yupaliau. JlaHtadra4a G¥niran saeMeHTIapHHHAT TYPTUHYH
KODHFHAArH SMEKTPOHIAp CoHM 18 TamaH omMainiaun.

DHOH AEMEHT AaTOMHHHHT 2NEKTPOH KOHPHIYPAUHACHHH
Ty3U1LI MyMKUH. Mucon yuyH Se HUHT 3/1eKTpoH KoHbUrypa-
DUACHHM €3aiinuk: 6y 3meMeHT daBpuii xaneanma VI rypyxaa
34-ypuHaa Typagu, YHHMHC JCKTPOH KORMDUIypauHsacH Ky-
AMparmya ésunaam:
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MSe Qpourmant kbawm con
1s?2s?2p°3p*3p°4s?3d''4p*

OnekrpoHaap Guaan
TYAraH KoOMK9alapHW
KneuxkoBckuit Katopuzaa
KOJAupMal ury Kobuk-
yaHUHT 6ol KBAHT CoO-
HMTA TeHT 6Yarad Goika
KoOUKYa1ap naBoMHIA

€301 MYMKWH, YHAA:
. " o y 45’/4p‘/4ar e
e

1572522p3523p*3d *4s24p* b 53/3,,/50./ g»/jf
Bynaait xonma €3mi Ty-

rajijianral KoOMKHH & 65'/6,0 '/ﬁd/by b9
XaMMa KoOuKvanapuHu

6up TVIIaM XOoaura KeJi- 7 | 7¢ )/7'0 Wy

THPHIIL Ba BANIEHT KOOMK
3JIEKTPOHIAPUHU EHMA-
én €3um dopmynanu 6|85 8p 6d G 89
VKMII YUYYH KyJIallnMuk

Tyeaupanu. 1. 8-pacm I11.8-pacm. boui Ba opduTan KBaHT coHnap
Oolll Ba OpOMTAaN KBAHT  KuiimMatiapu Varapub Hopumm 6unan sHep-
COHJIADHUHT ¥3rapub 60-  remHk KoGnKHasapia MeKTpomIap Koia-
PUILHA 6unan Ko6uKa- MM opacuaari DOFlaHMIn cXemacH
JIADHUHT 27eKTPOHJIap 6MAaH MIIFOJ STHIIUIL TapTUOUHH aKC
artupanu. Knckapok uiakina snemMeHT GopMynacuaan Ke-
HUH LIy 3]IeMEHTAAH OJWH XOWAalrad HOMP rasHuHr 6e-
TUCHHM Kypcatu®, KoaraH KoOuKuanapaarv 3JeKTPOoHap
E3uaaun:

4Se |"Ar] 3d"45°4p"

ABLHU CEJIEHHUHT 18 Ta 2MEKTPOHU TyrayuianraH 3 SHepreTHk
KoOuKnan Tanikapu 16 ta asekrponn 3d'%4s?4p* kobukuanap-
ra KoWIalraH. S1eMeHT aTOMMHUHT BAJIEHT KOOUFHMIATH 91K~
TPOHJIAP XONAaTHHU KyHWAaruya akc DTTUPamMu3;

#Se ... 45%4p! yuyn ¢ = g5 6ynanm.

Mucon. WaneMeHTHHUHT 31eKTPOH KOHDUTYpalnacu-
HW TY3HWHTI.
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Euwin., W nunr taptub pakamMura kapa0, sypo 3apsaun 74
IKAHJINTHHE aHUKIaiiMi3. BosibhpaMHUHT KOHGDUTYpaLMSICH:
MW yuyn 152252p°35?3p°3d" 45’ 4p4d 415 p°Sdt6s® Kuckapok,
maxsaa aca: Wi Xel4/46554".

II1.11, s-, p-, d- Ba f~ snemenTiap

OHIM JaBpHH CUCTEMAIATH IEMEHTIAp ATOMIAapHia SHep-
reTHK KOBGMKuanapHuHr 3jiekTpoHnap Ounan tynub Gopuiu
TapTudOuHn Kypud umkamus. Xap Kadicu Kobukma xoizana
OJlaAMIal NEeKTPOHJAPHHHT MakcuMan conl N=2n* ¢opmy-
Ja ounan udonaiaHulMra KVpa, aToMHMHT GUPUHUN KoOK-
FUIAry 2MEKTPOHAAPHUHT Makcumal coHm N=2-17=2 npan
optHK 6¥1a onmaiinu. [yaunr yayd, naspuii cucremanunr |
— 2NEMEHTH Bojopoaia OuTTa 21eKTpoH GUpHHYM KoOMKaa
Ba UKKHHYH 2JIEMEHTH — Feiiiiia XaM MKKWTA 2JIEKTPOH Ou-
puHuYM KoOukna 6Ynamu. buHobGapuH, BOXOpPOA AaTOMMHMHT
2/eKTPOH KoHpurypauusacu 15' 6unan udonananaau. YHHHT
sapo 3apsam +1. Kumésnii peakuns xapaéHuna Bogopo aTo-
MH V3UHUHT SITOHA 2MeKTPOHHMHM OGOLIKA 2neMeHTIapra Ge-
pu6, mycoat nod H* Hu xocnn Kunaau, AtoMnapaard GupuH-
YU 3HEPreTHK KOOMKHMHT 3JEKTPOH CHFMMH MKKMIa TEHT
Oyarannurna cababiam Bogoposa aToMM Y3ura sitHa GHTTA 3JeK-
TPOH Ky1UHO 0110, 3/1eKTPOHIAP COHMHHM 2 Ta eTKA3MILIM MyM-
xuH. By xonaa sBogopox atoMu MaHpuit 6Up 3apAIIH BOROPOA
anuonu H-ra aitnanamu. Bynra CaH, mucon 6y1a onanu.

HUkknnuu aneMeHT — resmit, YHuHT Taptud HoMepu Z=2,
6uHOOapUH, SAAPO 3apaam XaMm +2 nup. YHUHT 3NeKTPOH KOH~
durypaumsicn 15 6unan ndonanananu. I'enmit arToMUHUHT
CHPTKH 3N1eKTPOH KoOHFUIary anektpornap conu N=2n* op-
Mynacura Myeoduk N=2-12=2 ra tenraup. lllyHuHT yuyH re-
JUUHWHT CUPTKHU 3NEKTPOH KOOUFM Tyrajlanrad xucobaaHa-
au, Gynra acocnanu® reauii aToMM Gapkapop 3KAHJIWIMHM
n30x kuna omamus. Fenuit Ounan GupuHYM DaBp Tyraiam.

VYuHYY 2JIEMEHT — JINTHIl AaTOMUHMHT 3IeKTPOH KOHpM-
rypaumsicu 1s22s' éku [*He] 2s' 6ynub, yHna renuiiHuHr TY-
raj1aHrad KoOurK cakiaHuo Konanu; 0y KoOMKKa INTHI aTo-
MHIATH YYTa 3JeKTPOHHUHT MKKMUTACH KOWNAIaaH: YYIHHYK
9M€KTPOH ATOMHMHT HKKHHYM 5HEPreTHK KoOHFHma GViami.
by kobukna Xoinaia oNanurad 3J1eKTPOHJAPHUHT MAKCH-
Ma conu N=2-22=8 ra teHr 6ynub, yrapaaH MKKHTacH s —
3NCKTPOH BAa ONTHTAcH p — oanekrpounaapamup. Llynra kypa
JuThit atomn GapKapop XonaTra 3ra OYNMlIM YuyH y eTTuTa
INEKTPOH Kabyn Kuiub onuiuu éku Outra a51eKTpoH Gepuilu
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Kepak. Andatra, eTTWTa MEKTPOH Kabyn Kuaulgan xypa,
OuTTa D1eKTPOoH Depulll ocoH OYITaHK YUYH JWTHI aTOMU Y34~
Jan Owp anekrpoHnM  ykoramu., By xonna yHuer wuky s —
KOOMFM MOHHUHIT CUPTKM KOOMFKM 0Y1mb Konaau; HaTmMxkana,
JAUTUH aTOMM JMTHH MoHn LiT ra aitnanany. Mkxkunun pasp-
HUHT HKKMHYY S7eMeHTH Oepwiiuil ATOMHHMHI 3/IEKTPOH
Konburypaumscu 15°2s%, yannuu saement 6op B atToMuEuKn
15225°2p!, TYPTUHYM 3JEMEHT YFIepON ATOMUIHHT 3/1EKTPOH

KoHburypanudacy aca 15°25°2p° ékn _‘-t; 4 -+ — nup. Vnap-

JlaH KeiMH KeJaJMras asor, KUcaopoa Ba GTop 2neMeHT-aa-
pura ¥Trasaa aToMH¥ MKKMHYHM KOOMKHMHT p-koOMKvacuaa-
I'M 2JEKTpOHJIap COHM Xap cadap Ourraman optub Gopanu:
HUX0AT, MKKMHYH TABPHHHI CAKKN3MHYH DJIEMEHTH HOAMDP
ra3 — HEOH aToMua p — KOOHMKYaAarid 3J1eKTpoHIap CoHu 6
ra eTamM, HATHXaZa CaKKH3Ta JMeKTpoHH OViaraH MKKMHMH
TyraUlaHrad Koouk xocu 0ynann. Heon ATOMMHMHT 9/EKT-
pon koHpurypaumscn 15?252p° apHu T €KM

[*He]2s°2p° aknuna ndonananaan.

Hemak, OMpuHTIH AaBp BIeMEHTIapM atroMiapuina dakar
OuTTa 2JEKTPOH KOOMK OVaaan, UKKWHYM AaBp 2JeMeHTIa-
puaa aca 27eKTpoH KobuKiap conn Mkkura TeHr (1s Ba 2s2p),
VYMHYH JIABP 3IEeMCHT/Iap ATOMIIAPKHAA YITa DNIEKTPOH KODHK
OVi1aiM Ba XOKa30, SbHU da6p mapmub paxamii 29eKmpon KoouK-
Aap conuza menaoup.

LlysuHr yuyH Xap Kaificu gaBp yerapacuia 2JeMeHTHUHI
TapTHO pakaMH OPTraH CaiiuH NeKTPOHIAPHUHT sIpora Top-
THIWLI KYUW KaTTanaiia Oopanu: HaTHXALA aliHK naBpaa yarn-
OAH VHITA VITaH CailluH 34eMeHm amoMuyHuHe paouycu Kuquk-
aAawadu. Macaiad, MKKMHYM JaBp WYMAA JTUTHIIAaH ¢Topra
yrraH caifuH sixeMeHTHHHT atoM panmycu 0,157 um nan 0,064 Hm
ra kagap kaMasan. llyamur Hatkacuga 21eMEHTHHHI Me-
TAUIMK Xoccanapu cycaunb, MeTaNIMACIMK Xoccalapu Ky-
yaitnb Gopanu; ¢rropra Keud METaIMACIHK X0CCa SHT I0KOPH
napaxara kVrapuiaaayd. JInTri aToMu V3MHUHT BaTeHT KOOUK-
gacunaru OMp 3MeKTPOHMHU OCOHIMK OuiaH Oepanu, JTeKMH
aTOMAAPHHUHT CUPTKM KOOWUFHIA 3NEKTPOHJIAPHUHT COHU OPT-
raH CaiMH aTOMHUHT 3J1eKTpoH Oepully KuilHaaia 6opaim.
MacanaH, 3nekTpoH kKoHdurypanusicu |s22s22p% 6Varan yriae-
POA aTOMM YHYH 5AeKTPOH GepUill Ba SAEKTPOH KabyJ1 KHJIKIII
xoccanapm nespin 6up xun. Kucnopon atomuaa 2ieKTpoH
Kaby KuAMIra MORUUIHK Kywid, Prop 3ca peakiusi Mobaii-
HHAa MycDaT 3aps/UiM XOJATHH HAMOGH Kyiia OnMaiau.
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MKKHHYM #aBp 3MeMeHTH KHMEBHH peakuus XapatHHIa
¥aMra 3neKTpoH Kalya KUAMo 2-KoOHKIary 3AeKTPoHAap COHH
CAKKH3Tara eTraHIa YHHHI ATOM KOH(MHUTYPALMSCH HEOH aTO-
MH KorduUrypaumscura yxwai 6vViaaam.

YYUHYM JaBp 9A¢MCHTNADH PeaKIHA KAPAaéHHAa Y3UHUHT
3-koburuaaru 6apya MeKTpoHAaprHK Oepca, YHUHT aTOMU
XaM HeOH KoHGMHrypauugcnra sra 6¥nanu. MacaiaH, TapThd
pakamit Z=11 Ba koudurypaumnacu 1s22522p53s' 6ynarad Hatpuit
aroMu Y3uHMHHr OMp 3nexTpoHHAM Deprania 1-kKo0UKIa MK-
KHTa Ba 2-KOOHWFUIA CAKKH3TA 3MEXTpOH KoaAub, HOH HeoH
KoHburypanuacu 1572522 ra sra 6ynanu, Arap 6MpoHTa yUuH-
4M AABP NEMEHTHHUHT CHPTKH KOOUFHIa 3ACKTPOHAAD KYLLH-
J1a Gopaeepca, Oy eMEHT aTOMH aproH aTOMUHHHT KOH(pM-
rypaiuackra ara 6yaanu. JlekyH ysmHuM JaBsp Tvraca-a, yduH-
Yy KoOMK 3nekTpoHaap OunaH OatamoM TVamMaikau — OewTa
3d-kobuxua OVuI KonanH. YYHMHYH AABp 4Yerapacuia yanjaM
YHITa ¥Irad capy saeMeHTIapHHAT aTOM patryciaapd KH4HK-
JAlllaaH, UIYHTA Kypa MEMEHTAaPHUHT JIEKTPOH Kabya Kiiuo
OJIMIL KOOWIHMATH opTHO, 3/eKTpoH Gepiil MONWIUIMIH Ka-
Mmag Gopand.

[V maBp kanuit snemeHTH (Z=19) nan GomnaHuG KpHH-
TOH (Z-36) 6unaH Tyraiiau. Yuma 18 ta saemenr 6me6 yﬂap
JABpHEL cHcTeMAana WKKH KATopra XoHnauraH.

Kanuit atomuBuur 1-koOurMaa MKKuTta, 2- 8d 3- xobuk-
JIAPHAA CaKKM3Tagad, 4-xoburujia 6HTTa aeKTpoH Gop:
1522522053523 p84s!. Kanuitnad ke fHHry Kanabipi 3eMeHTH aTo-
MH 4-KOoOUWFUIA NXKUTa 3ekTpoH O¥nanu. Kansuufinan ke-
HuHrH 21-31eMeHT cKanIuil aTOMUIA INSKTPOHIADHHUHT XKOH-
JAILHLIH KHYHK JABDP SI€MEHTIApUAary TapTuOaan dapk Kuia-
o, byHaa x¥iuiuMua rypyxJya sneMeHTH cKaHAauiiaaH Gonriab
3d — KoOMKYa NeKTPOHIAp Gunan Tyaub Gopanu:

aSc [52522p°353p 3d 45t éku [ HAT] 3di4s?

S'bHU 3HF KeHMHIH 21-3eKTpoH 3d-KOOUKHUHT d-Ko0HK4a-
cura xoinawaayu. CKaHauiiaH KeWHATH 2JIeMeHT THTAH aTo-
MHMHMHT 3d-KOOMK4acHaa HKKMTA, BAHASGHITHUKUIA yUTa DeK-
TPOH XOMHNALIAIH:

1Y 1522522p63523p53dP4s? Eku {PAr] 3dP4s?

BaHaauiinaH KeHMHTH XpoM dneMeHTHIA 3d-371eKTpoH KOOHK-
ya SHepruscHHKHT KaManmun (111.8-pacm) 103 Gepani: yumur
4s-koOuKuyacuoa OUTTarkHa 3MeKTPOR KOMHG, 3d—-l{061‘ll{‘{a-
cHaa 5 ta aneKrTpon Oynaiu:;
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#Cr
12252p5353p 3dP4s! Exu
[Ar] 3d4s'

XpOM 3JIeMeHTH aT0-
MHJIarM TaluKW BaJIEHT
KOOMKYANIADHAA DIEKT-
POHITAP XOWTaMUIHIA
OyaraH V3rapuioHu Ky-
ﬁunang;ia TacBUpJIacak
j;_ + %44 — XoNar-
a 45000
JaH 4 BA3H -
sTra yrranna d-Kobukyua
sAeKTpoHaap Ouian
SIPUM TYIITAH X0J1aT 103a-
ra kenany. 3d-xobukya
opOuTasIapruia 3JeKT-
POHIAp COHM Kinas 6o-
pulm 6unan 6Mp BakT-
HHUHT Y¥3WJa aTOMHUHTI
SOPO 3apsany Xam opTub
Gopanu Ba d-kobukua
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111.9-pacm. 1—1V nasp anemenrnapuaa ns-,
np- Ba 3d-KobWKuanap SHeprusuiapuHHHT

V3rapuinm.

9HEprusicu nacas bopanu, siapora Oy KOOHKUYanark BINEKTPOH-
JIAPHUHT TOPTHAKILY Ky4as 6opapu. by xonar [11.9- sa I11.10-

fbp (43)) He?

EA
Jd

4s

Lr

111.10-pacm. Slapo 3apanu

optib Gopuiry Gunan 3d- Ba

45-3M1eKTpoIIap IHEPrHACH-
HUHT V3rapHim.

Ot4
Q13

412

aff

lop3

T L ] L

- | 1

Sele Vi taFelo Ni (o Zre

11 11-pacm. 1V nasp anementiapuna 3d-
Ba ds-KoDMKHAIAD IHEPTHACHHMHT Y3ra-
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pacMnapna saHaaMi atoMaapuaa 4s- ga 3d- Kobuk4danap aHep-
rusiapd ¥3apo AKMHARMIMINH, XpOM 3AeMEHTH ATOMHAZ 3d- .
KOOUKYaNd 3MEKTPOHIAD XKOWIAIIMILY SHEPreTHK XHXATHaH
adisanpok, 6¥nMiuM k¥prHagd. ByHaall BasMATAZ aTOMAATH
3EKTPOHAAD CNHWIAPHHUAT ARFUHAMCH MAaKCHMAaN KHitMatra
ara Oynanu (I'yHa Kounacu xam OyHaai Bazugr TYpFYH 6§an-
WMHH TABKUARAHAN). d-OpOUTanapHUHT XaMMac OUp XuA
MHEKIODIA SMEKTPOHNApra 3ra OVIMILM 3MeKTPOH KOGHFHAA
3apsl TAKCHMIAHWIEWHWUHT CHMMETPHACH IOKOPWIAILHIITHIA
onub xeaanu, 6y xonat xaM Ovaiaall cHCTEMAaHHHYN HEPTeTHK
ad3annMTURY TYIUYHTHPa OAaAM, YYHKYM Xap Kadjai cHcTe-
Maja CAHMMETPHAHWHT I0KOp# OYAUIIM YHUHT TYPFYHRHIHHU
OIMPAIHA.

HI.11-pacmaa I-opanvk >NeMEHTIAp KATOPHAA XPOM Ba
MHC JIEMEHTIaPHHHET 45-0pOHTaIAPURMHT paAnyCcH GOILKA
aNeMeHTAAPHUKHTA Kaparanaa ¢apk KiIaHIKY AKC STTHPHA-
raH. .

Happi#l cucremana ns-afekTpoHHMAT (n—1jd-Kofukdara ytuwn 10 Ta
AMEMEHT aTOMAApHAZ Ky3aTHAAOM. YAADHHHT Xap OHPH yuvyH 5- pa d-KOOHK-
qanap MePrUsUTapHHAAT DHP-OHPHTA AKMHAAINMIY Ky3aTHACA XAM, 3apan
CHMMECTPHACHHHHT IOKOPHJIALIHIITH MYHTA3AM TaBCH(WA 3ra aMac {MacanaH,
6y xkouaa Mo yayH Gaxapuaca XaM, Bonb$paM yuYH aMaNra OmMainy),

Jaepuit cuctemamari d-sAeMeHTapAa SAEKTPOHNAPHUHT
ns—{n—-1)d kyqumunan tamkapi (n—2)~-Ko6uK4agad (n—
Dyd-xoGukdara saekTpoH KYURIH XaMm coamp 6¥mann, bynmait
XOAATAAP MRAHTAHOHAIAP OMNACHIA HKKMTA DJeMEHTIA:
Ce(Z=58 ma 4f°6s> ypHura 4f'54'6s?) Ba Gd(Z=64 na 4£6s>
yprura 4f7541652) aneMeHTAapHaa, AHA AKTHHOHZJIAp OWNa-
cumard Th(Z=90 xza 575 ypHura 64%7s?), Pa (Z=91 pa 537
ypHura 5%6d'7s?), U(z=92 nma 5£7s* ypumura 5/°64'7s*), Np
(Z=93 ma 5°7s* yprura 5£%d'7sY), Cm(z=96 ma 5/%7s* ypaura
576d"75%), Ba BK{Z=97 ga 5/°7s ¥phura 3f°6d'7s?) anemMeunrt-
napaa KysaTWiaaH,

KeitnHrs aneMent — Mapradenra yrragiaa 4s-KobuK4yana-
I'M 2ASKTPOHJAp COHM SHA WKKWTAra etagu. MapraHelaaH
KEHHMH KENANAWTaH TeMMp, KOODATT Ba HHKEAb SNeMEHTAAPH -
HUAT 3d-TIOoFOHaYacHAa IEeKTPOHAAD COHH Xap cadap OuTTa-
Aan opta6 Gopanu. Macaman:

2Nj 1522522032305 3P 4s? Bt [FAr] 3dP4s?

VHaaH KeluH KefaJAuTaH MMC aTOMHAA 4s-KoOnK4acuia-
' KKKHTA AeKTPOHHHHT GHTTACH Siva 3d-ko0uKuara Vraam:

BCu 1522522p83573p%3d"4s! Exu [HAr] 3d"4s!
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Mucaan KeiluH KelaauraH a1eMeHT — PyX aTOMMHUHT 45-
KoOMKYacuIa UKKHTa 31eKTpoH Gop:

IZn 15°25°2p°3523p°3d""4s* Exn [PAr] 3d'"45°
Pyxnan KelimH KejaaMraH oOJTHTA 2JEMEHT aToMmuzua 4p-
KoOMK4a snekTpoHiap 6unan tynub dopagn. Z=31 37eMeHT
(Tannuit) acocui rypyxua s;aemMenTu 0¥iub, yHUHT 4p-K00uK-
yacura OMTTa 3JEKTPOH XKOilalnaau:

31Ga ['*Ar] 3d4'%45%4p!
1V naBp xpunToH OuJiaH Tyraiau:
K r 1522522p03523p53d"45°4 p¢

Hemak, IV naspaa dakar 4s- Ba 4p-KoOuKUaapriuHa amMac,
Dankn 3d-kobuKua xaMm s1eKTpoHaap 6unan TVaub Gopany.

IV paspman taptub pakamaapn Z=21 pman to Z=30 raua
OYnraH sAeMEHTIAPHY OPATMK METALIAp KYMIACHTa KHPH-
Tunaan. Opanuk 3JIeMEHTIap TUITHK MeTainap 6yaub, aaBpuii
cUcTeMana Kyiluaarn yu KaTopHM Srajiaiiu:

a) OupuHYM KaTop:

Se Ti. ¥, Cr."'Mn, ‘Fe, 'Co, Ni,"Cu. Zn
0) MKKHHYM KaTop:

Y, Zr, Nb, Mo, Te, Ru, Rh, Pd, Ag, Cd
B) yYHHYH KaTOP:

La, Hf, Ta, W, Re, Os, Ir, Pt, Au, Hg

Z=89 (aktunmit), Z=104 (KypuaToBHii) BAEMEHTIAD XaM
OpalMK MeTaulap xXymiaacura kupanu. by snementnap d-sie-
MenTaap 1ed xam wputhunanu. Jlanranonanap 4f-aaemenmaap,
aKTHHOMIIAD 2ca Sf-aaemenmiap HOMUHK OJITaH.

Kpunronaan keviud V — nasp 6ouutanaau. By jnasp one-
MedTaapuiaa xam [V nasp saementaapuaarira yxiam xoauca
pyit Gepanu. 5s-KoOUKUaHUHT SHeprusicu 4d- Ba 4f- KobnKya-
1ap HEPruscuiaH Kuuuk oViraninuru cababan pybuamit a
CTPOHIMI aTomaapyuaa asBan Ss-KoOMKYA 3/iekTponiap 6u-
NaH TYAaau; uTTHpHitiad douwiab snekrporap 4d-kKobukya-
ra xkoiamwann., HuoGuil aromuaa Ss-KoGuKyanarm HKKW 2jexK-
TPOHHMHI GUTTacH 4d-kobuk4ara yraau; najinaanii atoMmuua
Oy OuTTa 27eKTPOH XaM 4d-kobuKuara yrany; WYHHHT YIyH
NAIAAAHHUHET CUPTKM Ss-KOOUFHAA 3AeKTPOH O¥iaiMaitan:

Pd 15°2522p°3523p°3d""45°4p54d"°Ss" Exm [**Kr] 44'°55°
87



KyMyluHuHr 5s-koOHkuachza OuMTTa, KAIMHMHHMKMIA WK-
Kuta anekTpon 6¥nann. Hunwiinan xceHoura Kagap Sp-kKoGux-
qa MeKTpoHnap OuaaH TVaanu. V gaBp Tyraca Xam 4f-kobnKua
6yumirnya Konanu. by xo0nkua dakar VI naspga taptaté pa-
Kamu 58—72 G¥nraH aseMeHT/Iap aTOMAApWAA TV SolIaiins.

Happnit cuctemannnr VII pappu 87-anement dpanimii-
HaH GownaHaagn. YHHHT 7s-KoOurnaa OHMp 3/eKTpoH OYmaau.
YHA3H KeHUHIU 3AeMeHT paariiMuHr 75-KOOHFRAATH IeKT-
pOHJAp COHM MKKUFA TeHT, §9-3j1eMeHT aKTHHUi d-3meMeHT-
J1ap KyMAGCHTa KHpadu. 90-31eMeHT Topuitnad 103-3nemeHT
JOypeHLURIra Kanap OVarad 14 ta 5AeMEeHT akKTHHOHAIAp HOMH
OUnaH OpUTHNARM. Yrapia SFAKoOHKYa INeKTponaap GHaaH
T¥amb bopany. Yiaan Keitnn 104 — anemeHT KypuaToBuii xe-
aagm. By sneMeHT £HaKH rypyxua SJIeMEHTAApHTa KHpPamH.
YHA2aH KeHUHTH HUABCOOPHIT V — rypyXxHMHT éHaKU rypyxya
3/eMeHTH XHCOOnaHamm.

ATOM TY3HAMIIN XAKHAATH TACaBBYPJAD AABPHI KOHYH-
HWHT QUMK MOXMATUHH SIKKONT HAMOEH KMJIAH; 3IeMeHTNap-
HHHT X0CcanapM HHMa VUYH AaBpUil paBRUHIAa Y3rapuuiMHIK
TAMKHH KWIHLIa WMKOH OepOH; 3/AE¢MEeHTAapHWUHT NaBpHii
CHCTEMAIA XKOINAUTHINH OMIAH YAAPHHHT KUMEBHIT Xoccana-
DH opacHaIa MABIYM DOFaHMIL GOPIMIH ACOCHAHAHN, DAeMEHT-
HMHT TapTHO HOMEPH WYHYAKH pakam O¥nMacnan, Oankm yina
SJieMEHT aToM SAPOCUHNHT MycOat sapsamra Tearaup (T11. 2-
Kaapanga 105 ta 3MeMEHTHHHT 3AEKTPOH KOH(MMTYPALIUsIa-
pu keatpuarad). Iynapra acocnawu® Aaspuit KOHYHIA Ky-
Hugariua taepudp Oepuiay. odduli Modda (aemenm)iaprune
X0CCanapi, WYRHHZOCK 31eMeHmAap OupuKMalapuHiHe waKa éd
XOCCaNapU IAEMERMAGPHURS AMOM F0POAAPE 3PN BuLaK Ja8-
puil pasuwda Gornukdup. 1. U.MenaeheeBHMHT ZaBpHi CHCTE-
MAacUHa OMp NEMEHTAAH WKKWHYH 3JEeMEHTTa VTTaHda aToM
SIAPOCHHUHE MycOaT 3apsau OWTTara opraiM; SAeKTpoHAap
COHU XaMm Gurtrara opragi. boil rypyxya aneMeHTAapuIa op-
THO Gopaérrad IneKTPOHAAP CHPTKH KoOHKra Xxoinauca,
EHAKH Typyx4ya 3/eMeHTnapuAa opTUO OOpaéTraH 3MeKTPOH-
Jap CUPTKHAAH OMAWHTH KoOMKMara xoinawann. Jlantaso-
vanapaa 4/-Kobukuanap, akTHHoOMANap Sf-KobuKyanap 3nek-
TpoHAap 6unaH TVIub Gopany.

bup-Gup#xra yxwal 31eMeHTIapHHHT CUPTKM Ba CHPTKH -
JaH OJNAMHIH KOOHKJIAPHAA SNEKTPOHARPHHHT XOHRAHIHIIH
xam GUp-OUpUHHKKra ¥xauain 6¥nanu. DneMenTiap Xoccaia-
PHHUHI JaBpuit cypataa Yarapuuinra cabab amomda siexnt-
POHAQPHIHE KemMa-Kem yeolrauiiml 8a xap xaticu Kobukda
MasAYM COHOAU FACKMPOHAAP MABHCYOAUSUSUD.
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HI 2-ncadeaq

Kumépuii oieMeHTAApHHAT 3JeKTpon KoH(pHrypauHsiapu

Tapruh

ATOMHHHAT 3IEKTPOH

Tapret

ATOMHHHT JEKTPOH

paKasu 7 SRcHEaT konHrypannEcH paxamu Z SHEMEE thHrypaHACcH

1 H [is 35 Br |[Ar]3d™s4p°
2 He |1 36 Kr |[Ar]3d"4s4p8
3 Li  |[He]2s' 37 Rb |[Kr]5s'

4 Be |[He]2# 38 Sr |[Kr]55

5 B |[He[25'2p' 39 Y |[Krjd4d'55

6 C |[He|2827 40 Zr  |[Kr]4d5st

7 N |[He]252p® 41 Nb |[Kr]4d'ss

8 O |[Hel2s2p* 42 Mo ||Kr|4d5s!

9 F  |[He]2s2p 43 Te |[Kr]4d5s
10 Ne |[Hel2s2p 44 Ru |[Kr|4d’5s'

11 Na |[Ne|3s' 45 Rh |[Kr]4d'ss'

12 Mg |[Ne]3# 46 Pd  |[Kr]4d"5s
13 Al [[Ne]353p' 47 Ag |[Kr|4d"ss'
14 Si|[Nel3s3p 48 Cd  |[Kr]4d"ss?
15 P |[Nel3s'3p 49 In |[Krl4d"555p"
16 S |[Nel3s3p' 50 Sn | [Kr]4d"5s5p
17 Cl |[Nel3s3p° 51 Sb  |[Kr]4d®5s85p°
18 Ar |INel3s3p 52 Te |[Kr]4d®5:5p"
19 K |[Ar}4s' 53 I ||Krj4d"s5s5p
20 Ca ||Ar)4s 54 Xe |[Krld4d555p°
21 Sc  ||Ar]3d'4st 55 Cs |[Xe]6s'

2 Ti  |JAr]3d%4s 56 | Ba [[Xeles

23 vV |[Ar]3d4s 57 F La |[Xel5d'6s
24 Cr |[Ar]3d4s' 58 Ce |[Xel4/5d465
25 Mn |JAr]3d4s 59 Pr |[Xe]4f6s®

2% Fe |JAr]3d4s® 60 Nd |[Xe]4r6s®

27 Co ||Ar]3d4s* 61 Pm [[Xe]4f6s’

28 Ni [[Ar]3d4s 62 Sm |[Xel4f6s

29 Cn  [[Ar|3d"4s! 63 Eu |[Xe]4/6s"

30 Zn  |[Ar]3d"4s 64 Gd |[Xc]4f 5d'6s
31 Ga |[Ar]3d“4s4p! 65 To  |[Xcl4f6s*

32 Ge  |[Ar]3d"4s4p 66 Dy |[Xcl4/"6s*
33 As  ||Ar]3d"ds4p® 67 Ho [[Xeld/'6s®
34 Se  |[Ar]3d" 4s4p* 68 Er |[Xel4/%6s
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Hasomu

1 2 3 4 5 6
69 | Tm |[Xeldf'6s 87 | Fr [[Re]7s

70 | Yb |{Xe}r6s 88 | Ra |[Rnl7s

71 Lu |[Xe[df*Sd'6s 89 | Ac |{Rn)éd7s

72 | HE |[Xedf5d6s 9 | Th |[Rnj6#78

73 | Ta |[Xeldsd6s 91 | Pa |[Ral5redTs
%ol W |xepapsas 3 U |Rajspears
75 | Re |[Xeldf*sdes 93 | Np [{Rnl5r6d7s
76 | Os |[Xeprsaes 94 | Pu |[Rn)5F7s

77 It |[Xel4psa6s 95 | Am |[Rn]5f7s

78 Pt |[Xeldrsss 9% | Cm |{Rn]5f6d'7s
79 | Au |[Xeldsdes 97 | Bk |[Ra]5f7s

80 | Ho [[Xedf5d"6s 98 | Cf [[Ruj57s
81 | Tt [[Xelmssssepr | 99 | Es |fRapsms
822 | Pb | [Xeldpsaessp 100 | Fm |[Rn}57st
83 B |[XeJ4/™Sd6s6p* 101 | Md {[Ra]5/7s
84 | Po |[XelMs%si6pt 102 | No [[RnJ5rM7é

85 | At |[Xel4f'5d"6:%6p° 103 | Lt |[RalS/*%6d78
86 | Rn |[Xelaptsavssep - 14 | Ku [[Rn]5r%6a7s
' 105 | Ns |[Ra]sf6s7s

By xamgsamaa 37AcKTPOHIAD KOH(UIYPALMACHHHA aKe 9T~
THpMiE acocuna 1s? Hu [PHe), 1522522pf uu ['®Ne), 18 anexi-
poHaH Xoaar 1522522p03523p5 Hn [PAr], 36 snexTpoHAM Xonat
1522802 p53523p53d\%4524p5 um [¥Kr], 54 smekTporau xonart

L 182257295352 3p83d" 4574540587 5p° v [PXel, 86 snektporim

Xonat l5=2.!.‘22){;»6_’,s231;'63a""-45‘24;3‘34a”"532ii,t;""5':1’“36:5“26;;»‘S uH [*Rn] 6u-
fiaH HLopataHraH, Z-taprud DAKAMM.

HAappuii cucTeManary Xap Kaiicy Typyx, pakaMM yIla tpynina
EMEHTH ATOMMAZ BAJEHT 3AEKTPOHMAPHHHT (ALHH CHpT-~
KH Ba CMPTKMIAH ORJWHTH TYraijflanMaray HakKe Kobukga-
JAPAACH SNEKTPOHAAPHHHT) HMFHHAMCHTA TEHI 3KaHJIWTH
Kaig aTunrad (Oynna, f~3AeKTpoHAap XMcodra ONMHMANANK),
MacanaH, OJITHHYH TYPYX DREMEHTIAPH — OJTHHIYTYPT Ba
XPOMHHUHI BATECHT ANCKTPOHNAPHHBHHT YMYMHA COHH OJITHTa
TeHT:

16S [Ne] 35?3p%; ¥Cr [Ar] 3dP4s'
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II1.12. KaiinocuMMeTpHs KOHUENUHACH

. U. Mennesiees 1aBpyil cCUCTEMACHIA Xap KaucH rypyx-
Yagaru SASMeHTAAp 3MCKTPOH KOHQUTYPALHACUHUHT Oup-
OMpura YXWaliuri yrapHUHI KUMEBMIH Xoccanapura ymy-
MUK kaco arany. Yynonun, I Ba [T kinuuk gapprapaunr
3JICKTPOH Ty3Winin 6up-6upura Vxwaau. Viapna d- sa f~
Kobnkuanap ivk. Hly 6unan 6upra 11 nasp snemeHtaapu 6un-
nan 111 nasp snemenTiapu opacuaa Myxmum 6yarad dapxiap
XaMm Ky3aTuianu.

Macanan, VII rypyxuunr 6ot rypyxdgacuaary ¢prop 61-
jgan Konrau snemenT (Cl, Br, 1) nap Ba ynapuuHr 6UpHK-
Majiapu opacuia Katra apk 6op. Xyaam myHnai Xxonucanu
6us O Ba S, N pa P pa BGomka 271eMeHnTHaAp Ba ViapHHHT
OMprKMazapu Xxoccaiapuia XaMm Kysatamus. bynnait xonat-
HM TYWYHUWIN YYYH TAUIKM BaJICHT KOOWMFU/ATH 3JICKTPOH-
JAPHUHT SAPOTa TOPTHIMIL KYYM CONUIITHPUNAETIaH e~
MeHiapaa 6up-oupuiaan GapK KUAHUIHHK 35THO0PIa Ouil
Kepax.

DJIEKTPOHJIAPHUHT SJIPOTa TOPTHIMIL SHEPIUHCHHUHT Ka-
Maiiub SopulM KyiMaard tTapTubaa yarapanu: ns>nup >nd>nf

DneMeHTIApAa MYKM S- Ba p- 2JeKTpoH Kaobukuanap (11
NaBp 3MeMeHTNapuna) TalKW XYIIU WIYHIAH CHMMeTpUsra
ara 6Varan (111 Ba 6oiKa Karra AaBpaard 3JeMeHTIap) Koouk-
yanapiaard 3JeKTPOHJAPHMHT 4ipora TOPTWIMIIMHM Cycaii-
TUPANM, SBHHM HYKH KOoDMKYaAnap CUMMETPUSACH IUyHAal
Oyuiran s- Ba p- MEKTPOHJIAPHUHT SIAPOTA TOPTHAMILIMHYA 3a-
uhnamTipaagurad HUMKob (3Kpan, TYCUK) polvHM YiHalIM,
€kl GolnKaya apTranaa, viap siapoaan HuchataH y3okpokaa
JKonauras yaura yxuan cMMMeTpHIII JICKTPORAApra 4/1po
3apAAMHUHT TABCUPUHU KaMalTHpaau.

Macanan, Is-KoOuKHManaru sJeKTpoHaap 2s-Kobukuanaru
JNEKTPOHAAapHM, V3 HagbaTwaa, 2p-KoOMKYanaru JIeKTPOH-
nap yHra Hucharan saponaH Y30KpoKaa xoinawran 3p-, 4p-
Ba OOIIKA NIYHAA CUMMETPHSUIA BANCHT KOOMKHA DICKTPOH-
JNAPUHU S1pO0 3apsaay TabCUpUIaH HUKOONai iy Ba 1y Ounan
VIIAPHUHT SIApOTa TOPTWIMINKMHM 3auduiainTvpanu. Byunai 1s-,
2p-, 3d- Ba 4f-xobukuanapaa Typjiu MUKIQPAR 3MCKTPOH TYT-
raH 27eMeHIap Kau#o (IOHOHYA «qHeU» MABHOCHA) cummem-
puk sneMentnap aed atananu. bynjaait aneMeHTaap Karopura
| nappsa H ea He, Il naspna B, C, N, O, F Ba Ne (p-
anementiap), IV — naspaa 3d'—34" anementiaap (Sc xad 1o
pyxraua), IV naBpna nantaHouiuiap Kupaim.
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Katnocummempus Konuenyuscunune moxusmu. J1aspuii cuc-
TeMAJard 3JeMenTAap OPaACHIA SHCH TYPAATH 3JIEKTPOH CHM-
MeTPHSICH TIai/I0 OYIran 2jieMenTIap Xoccanapu KoJrad miyH-
J@il MIeKTPOH CHMMETPHSLIN 3JIEMEHTRAP XOCCACHAH Ce3Wiapu
napaxazna apk KA.

KaiiHocuMMeTpHsi XONaTHHUHI TABCHPHHH TaCAHKJIOBYH
muconap cudamnaa 1. U. Menneneer [lagpuii cucremacuna-
I'M ACOCHMH TypyXua dJ1eMeHTIapHHMHT OMPHHYM DACKTPOHIA~
PUHM TOPTHO ONMII YUYH 3apyp OVaraH sHeprus (MOHIaHUL
MOTEHIIMAIN) KMHMATIapuHK Ba 11y 3JeMEHTJIADHUHT HUC~
Ouil 27eKTp MaHPUILIMKIAPUHA COJMILUTHPHLIL XaJABaIlMHU
(HOM xuiimarnapu JI. [omunr, wnnysua 6unan Gearunan-
rartapu 5ca Omnepen sa Poxosnap raxinnd) 3tran mikananap-
JaH OJIMHTAaH) KeJITUpaMU3,

1. 3-weadean

Boin rpynnasa dNeMeHTAAPHHAHT OHPHHETH ONCKTPOHH YYYH HOHIAHMUI
JHEPrHACH Ba JJICMEHTAAPHHHHD KAHMATIAPH

AueMeHTIap 1, H3M Bnemenraap L H3M
H 13.6 2.20 N 14,53 3,04
Li 5.39 0,98 P 10,49 2,19
Na 5,14 0,93 As 9,82 2,18
K 4,34 0.82 Sh 8,64 2,05
Rb 4,18 0,82 Bi 7,29 2,02
Cs 3,89 0,79
Fr 3,89 0.79 (¢] 13,62 3,44
Be 9,32 1,57 S 10.36 2,53
Mg 7.65 1.31 Se 9.75 2.55
Ca 6,11 1,00 Te 9,01 2,10
Sr 5,69 0,95 Po 8,43 2.00
Ba 2,11 0,89
Ra 5.28 0,90 F 24,59 4,00
B 8.30 2,04 Cl 12,97 3,18
Al 559 1,61 Br 11,84 2,69
Ca 6,00 1.81 | 10.45 2,66
In 5,79 1,78 At 9,20 2,20
TI 6,11 1,62 He 24,59 5,50
C 11,26 2:55 Ne 21.56 4.84*
Si 8.15 1.90 Ar 15.76 3,20¢
Ge 7.90 2,01 Kr 14,00 3,00
Sn 7.34 1.80 Xe 12,13 2.60
Pb 7.42 1,87 Rn 10,75 2,06*
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Kaapaian KYpUHAIUKH, KaHHOCHMMETPUK 2JIEMEHTIAp
(VAapHM oupa MUMra XKOIUIAIITHPUITAH), V3 rypyxuaitapy-
Aard OOmIKA MEMEHTIAPHUHI XOCCANapuaH KeckuH (apk
KNIA1H.

ITL.13. JI. 1. Menjenees AaBpHii CHCTEMACHIATH
BEPTHKAJI, FTOPH30NTAN, JHATONAN ¥XHIAHIIMKIAD
B2 HKKHJIAMYH JABPUILIHK

ATOMJIAPHUHT 3ASKTPOH KOoH(UTYypanmsUiapuiaru aspuii-
JIMK DJIEMEHTAApHMHI KUMEBHIT Xoccanapuiari AaBpuiink-
HH KENTUPMO YMKAPAAW Ba SAEMEHTNAP CHCTEMACHIAA TYPIH
VXmauumkinapuuar cababuncu 6Vianu.

[ KuMépuit ¥xmwamaukiaap allHi rypyxuana xoji-
JALITAH BEPTHKAT YCTYHIATH SJeMEHTIApAa Kys3atuiaiu. by
XONaT ATOMIAPHUHT SACKTPOH TY3WINIIT HA3apUacK acocuia
(2NeMEHTJIADHUHT BAJICHT 2JIEKTPOHIAPH COHH BUp MHKI0P-
jna 6¥mmmu Ba yiaapHuHr atoM opOurainapuiaa Oup xmiua
KORIAIMIIy HaTuxkacu aeb) Tyuyarupuiann. Mucon tapu-
Kacuiia KHC/IOPOI TYPYXJYacHIary 3JeMEHTIap aToMiIapuia
BAJIGHT 3JIEKTpPOoHIapy 6up xua 6yumiu ouinad Gupra yiuap-
HUHT acocuid Tascuuaarn dapku Oy saekTpoHIapHuHT 6ol
KBaHT consiapn 6up taprubaa oprub HopuLIH yIAapHHUHT XOC-
catapm Varapn® Sopuuiura cababun 6ynanm

Jlaspaap 1 111 v Vv Vi
DieMeHTIAap (0] 5 Se Te Po
Bazent aiekrpon

KoHpHTypatmscu 252p 3s%3p 454p" 555p* 6s576p"

By Basusar ssieMeHTHapaary YXInauuIMKIaH Talkapy yiap-
jaru ceswnapiau dapkiap Oy IMINIMIMHA TyLUyHTApanu. Yiap-
Jaru ¥Xmaupiuk KYynuHYa pacMuil xycycusrra sra (MacanaH,
VIAPHMHT MyXUM KHMEBHH OHMpUKMasiapuia oKCHIap, THi-
pUUIap, TaloreHuatap Ba xokasojap) oyaub, ynapHUHT KH-
MEBMIT Xoccanapuia VXIualuuiMK YyKyp oVamaitan. Macanas,
kuciaopoaHuur ruapuan (H,0) Ba Koaran saeMEHTIAPHUHT
TWIPHTADY YNYH HOTYPFYHIMKHMHT opTud Sopuiin; nojio-
HMIH YUVH 5Ca METALIMK Xoccacu MO OVIHIIK IOKOPHAATA
MYJIOXA3aHH KyBBaTIalan.

Kucnopon yvayn mawiym 6yarad +2, +1. —i Ba —2 ok-
CHIIAHMIT Aapaxkaci Omnan KojdraH 2jieMeHiaap yyyH Xoc
GVIraH 10KOpH MychaT KMMMATAN OKCHILTAHHL Aapaxanapu
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opacujla Katta TacoByT GOpAMIK BEPTHKAI YCTyHAAru ane-
MEHTIAPHUHT KMMEBHIA Xoccanapuaa yXinaluinkka Hucbaran
(hapk kynpoxauruaan nanonar Gepaan.

Kucnopon aromm atpoduna sur kynu 6unan dakar Typrra
3appava KOOPAWHATIAHMIIN MYMKWH, KOJAraH 3aeMentjiap
OMpUKManapy Opacuia 3ca KOOPAMHALKOH COH 0JTH Oyiran
GupuMKManap Kym.

AHM rypyxua d7aeMeHTIapUHMHT 3JeKTPOH KOoHQUTrypa-
LASUIADM Opachjiary axamusaTra ara 6yaran acocuii papk 1yH-
aKW, I0OKOPUIAH MacTra TYLUTaHaa a/AeMeHT/iap atoMiapuaa
anekTponnap Omnan tyamaran (6yir) €ékum tyaran d- Ba f-
Kobukuanap naino 6ynaau.

Boun rypyxua saeMeHTAapH YUyH V3rapuuuiapad Kyiinia-
TH Xosarnap Ounan GOFAall axaMUsSTINAHD:

A. DnemMeHTIapIA METAUIMK XOCCAHMHT KyuaiiuG Gopuiin
(macanan, 1V rypyxuaa C Ba Pb, V rypyxaa N Ba Bi, VI rypyx-
aa O, sa Po) sneMenTnapHunr yXulauliiryHu KaManTHpuo,
yiaapiaru apkHU KydalTHPaLu;

B: IOxopunan nacrra Tyuirania sJ1ieMeHTIap OKCOOMPHK-
MaJapMHUHI TYPFYHJIMTH KaMaiiuO, ruapoKcoOMpukManap

TYPEYHIMIM opTa Dopanu (Macanamn: Poi' Aan Sb(Ol—[)& ra,
504 nan Te(OH), )ra Clo, nan H JO, ra yrran caiiun typ-

FYHJIMK OpTa 60paim);

IOKopuaan nacrtra TVHIMII TapTuOHaa alHK Typyx 2Je-
Menap paguyciaapu optub 6opanu, 6y 3ca KOOpAMHAIIMOH
COHM IOKOopM OYIraH Xonaa KOOpAMHANMOH Chepagaryu 3ap-
pavyaIapHHHT V3ap0 HTAPHIIMIUHY 3andaliiiimra, Mo1a Typ-
FYHJIMIH opTHINNTA 0/inb Kenaau (Oy tyrpuaa IX. 12-kuemra
Kapaur).

B. IOxopuian nacTra Tylurad capi I0KOPH OKCHITAHNII
Xonatnard OMpMKManapra Kaparagaa 1nacT OKCHIUIAaHWLI 1a-
paxkanaru GUPUKMATapUHHHT TYPryHIurH optud 6opanu (Ma-
cana, T1,0,, PbO,, Bi,O, 6Gupukmanap Al,O,, SiO,, P,Oapra
Kaparanjaa TpryHJmm Kam 6yamo6, TLO, Pi)O Bi 0 jap aca
AlO, CO, P,0, ra kaparanza TprYHpO}\ ﬁj‘ma,nn) olIKaya
lg;umﬁ aPiTFaHIla IOKOPHIAH 11acTra TYWraH capy 3JIEeMeHT-
JIAPHWVHT TIACT OKCHIVIAHWL JApaXkanars OHPHKMAIAPHUET TYp-
FyHAHrH opTu® Oopaau, 11y TapTHG/1a WKOPH OKCHIJIAHMIN Na-
paxaiy OMPUKMAJAPHUHT TYPFYIIHIH Kamaiiu®d Oopaau.

1I. Jappuii cUCTEMaHUHT TOPUBOHTAN
KaTopnapuaa (cMCTeMaHMHI JaBpiapuia) aToMIapHUHT
TALIKM DJIEKTPOHIAp COHM OMp Tekuc opTud Gopaan Ba 3/1eK-
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Tporaap Gunan TVnub Gopaérran aToM OpOUTALIADHUHT TYPH
HOoTeKHC Yarapub 6opanu. By XonaT alinu gaBpaarv 2J1eMeHT-
JIApHMHT Xoccanapuaa dapk naiino oyaumura onub Kenaiu.
[Hynpait 6yaran Takaupna xam (OyHaai sneMeHTIapiaa aToM-
JAPMHMHT 27EKTPOH Ty3WIHIIK Gup-0uprra sikuH 6yraH xoi)
MabIyM VXILALUTHK cakgaHub Koaaau. byHra Mucon tapMKa-
cuma: a) [l paspumnr s- Ba p-anementnapu (Li nan F raua)
yuyH 6GolIKa JaBp 3NeMeHTIapuiaH KeckuH (DapK KHIIMLIN
(0y xakna kalpocumMmerpus koHuenuuscu — II11.12 ra
kapaHr), 6) IV gaBp sneMeHTIApBIAH p- DIEMEHTIAPHHHT
9HT I0KOPW OKCHMIUTAHMLI Aapaxacura ara OyiaraH Oupukma-
Napuaa OKCHIUIOBYMIIMK XOCCATAPHHMHI LIy AaBpaard 3Jie-
MeHTaap 6upukMaiapura Hucoatan 1oKopu 6ymuu (Cl<Br>1,
S<Se>Te, P<As>Sb Ba X0Ka30), B) MAKCHMAJI OKCHUTAHMIII
Japaxacy rpynna pagamura Tenr 6yaran VI nasp snementia-
pununr (TP, Pb*, Bi*t, Po®*, At™) Gupuxkmarapu Hucba-
TaH HOTYPFYHJIMTH, I') MOJIEKY/SAp Ty3unuira ara 6yaran ou-
PHKMaiapy yuyH GHp AaBpaaru aneMeHIap 6upukManapu ae-
ApPJMK OMp XUl KOOpAMHAuMsira sra OyaraH cTpyKTypaiap
XOCWI KWIMIIHHM KAl KMAMIIUMH3 MYMKHH.

III.BepTukan HyHaauuwgaru Ba TOPU30HTA
KaTopiaapAarH 2JEMEHTAapPHUHT YXIHallUTMrMAaH TallKa-
pd AaBpHii CUCTEMAHMHE AMATOHAN KeCHMJIapH YCTHIAA €TraH
2JIEMEHT/IapHM OpacHia XaM YXIWAaUUIMK Ky3aTuaann. By xomnn-
CaHM aHHUKPOK, KY3aTHIL Y4yH ACOCHIl TpynIia4ya dJaeMeHTna-
pHHH JaBpaap Oyitnua ropusonTan YKra HucGartan 45°ra orumi-
raH xojja €3cak Kyiumaarm 1aknaard KypuHMIUra 3ra oyna-
MH3:

XKanpanuunar O6up awaroHanu (6y wWAKIga TOPU3OHTAN
YM3NK) ycTuaa €rraH snementiaap (macanas, Li, Mg, Ga,
Sn, Bi, éxu N, S, Br) Typau rypyxnap anp3oiapu Ba Typau
Jaspjiapra TAaLIyKIW, ynap aTOMJIADMHMHI TallK{d BaJIEHT
KOOMKIapHary 3IeKTPOHJIAP COHM XaM, YJIApHUHT OOl KBaHT
COHJIADMHMHI KMIIMaTIapu XaM Typanya. Juarosamiiap ycTu-
Ja €TraH 5IeMeHTIAp YYYH YIapHMHT XOCWJ KWiraH OMpHK-
ManapunuHr dopMyranapuaa XaMm, OKCHIUIAHWLI JapaXxama-
pyua XaM VXuwaunukK aespiavk iyk Gyica-ma, Oy anemeHT-
NApHUHI QyHKUWOHAN YXimauuiury Kysatuaand. Macanan,
C, P, Se sa I napuuur aur oKopu okcumnapu (CO,, P.O
Se0,, 1,0,) dakar kucnoramu xoccara ara, 0y xomar N, Ss,'
Ba Efr ra xam Taannyiu. bouika auaronan as3onapu — B,
Si, As, Te, Al 3HI I0KOpPH OKCHUIAHWLI JapaXanaru KUCNo-
POANM KMCNOTANapH Kyucu3s kucnoranapaup. Be, Al, Ce, Sb,
Po napuunr oxkcumnapu amdorep xoccara ara, Na, Ca, Sn,
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174
133
12,2
0.5
89
a4
0,7
6,1
54
4.7
46
4,0

In, Pb nap Ba K, Sr, Tb napHuHr okcHmIapyd acoc XOCCaHH
HamMoEH Kuiaaunap. Kuciopoa Ba X10p OKCHUIOBYWIMK XOC-
casiapu Oyitnya 6up-Gupura Kyna sKuH.

HuaroHan yXmamIMKHWHE acOCWil HErmMsM KVIMMHYA Xap
Oup KATOP aB30NAPMHUHT OHUP DJEKTPOHMHM TOPTHO OJNIMIIL
sHeprugcn (BUpUHYM MOHIAHUIT NOTEHIIMAIY YHUHT OUp-0m-
pura sKuHIMruaanup, (1oxopunaru cxemana 0y KWAMaTHUHT
VYpraua Kartaiiry KeJITupwiras). by xonuca tabumiinup, YyHKH
xap 6up rypyxaa 6y KuiiMaT 0KOpUIaH nactra Kapab kamaii-
ub Gopca, xaspaa aca yangaH yHrra oprub 6opanu. By ukkana
KapaMa-Kapluy CHJDKMUI IHArOHAJl yCTHAa XKoiliamrad sne-
MeHTnapaa dapkinapHu KaMailTupuO, KaTTanvkiapu Je-
ApAMK OUp xun GYIran MOHNaHWIN TIOTCHIIMAN KHAMAaTIapu-
ra onudb Kenamu.

Kuekaua xynoca Kuimd alitranna, oKkopuna kypub yrun-
raf YX1WALIMKIap TETHILTH aTOMIapHMHT BaJeHT KOOHMK
2aeKkTpoHapn Omnan yamdbapuac GOFIaHTaHAMIM KYpUHHE
TYPUOIH.

Jaspuit KoHYH Tabuii QartapHMHT PUBOXTAHULIKMIA KaT-
Ta TALCMP Kypcatrad Ba KMME paHWHM acOCIOBYM HETHU3, Y
TYraHMac KUMEBMH MabLIYMOTIAPHHU OMpPIALITHPYBUN, SHIV-
AaH-gHrd Kaiduernap Ba WIMWIE HA3apusiIapHH PHUBOXIIA-
HUIIWTA MMKOHMAT APaTyBuYM HErn3 faecak xato OViamaiiiu.

IV.Bom rypyx4a 3JeMeHTAap Xoccajapu y3ra-
PHMINMHK TAKKOCAll HATMXKACKHIA aUNKJIAHTaH MyXHM KOHY~
HUATIApAaH AHA OUPH — UKKUAAMYU 0QBPUUAUKOUD.
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HkkunaMud AABpUMHJIKMK TYIIYHYAcH acocuaa aifHH Oup
rypyxaars 0ol rypyxya SAeMeHTIApHHMHT (PH3HK Ba KMME-
BHIf XoccajapH COJIMLITHPMA TaxiTna KWIMHraHJa SNeMenT-
NApHUHT KAHCH JaBpra TEIMLUIH 3KaHAATHTa Kapab Oy xocca-
ap HOTeKKC YarapHIInHH OUAMG onaMHs.

Hxxkuaameuin Aappuiinuk xonmcacubin OOHI Typyxua Bie-
MEHTAAPHHUHI OMPHHYH BNEKTPOHWHH TOPTHO OIHII 3HEpP-
THACHHUHT HOTEKHC ¥3rapHLUNEa Ky3aTHII MYMKEH. by Kuii-
Mar II naep sneMeHTnapuma Gowkanapra HMcGATaH aH4a
0KopH, Wy Ouman ©Oupra IV Ba V] gasp s3seMeRTIapuaa -
- TOK AABpAATMNApHHKHra HucbaraH Oupo3 Kynpok, O¥mamnn.
Il maBp ameMeHTHapHia Oy KuiiMat KarTapok, OVAHLIMHHEHT
cababuuu KAliHOCHMMETPHS XOAHCACH ACCCHIA TYHIYHTUPHILL .
MyMmkuH (F1. 12-ra kapanr). IV gasp sneMeHTAapuHUHT 3470~
NEKTPOH KOOMKNapHHHHT 45- Ba 4p-30eKTpoHNap HEpInd-
© CMTa TabCHPH MKKH XHn Xoaar GunaH OOFMaHraH:

a} 3d-30eKTPOH «KAAKOHKM» 45- Ba 4p-3NeXTPOHAAD Op-
OHMTan SHEPrUACHHY LIy «KANKOH» GYnMaran xonra HHcOGaTaH
aHya KaMalTupanu;

©) 34" «xankoH» WyHAAK MEKTPOHIApY HYMaraH xXoara
HucOaTaH Aapo sapaam + 10 OHpnvkka opiraHia naiino 6ynra-
Hu cababnu 45- 82 4p-3MeKTPOHIAPHHHI OPOUTANb SHEPTHSA~
CHHY MYCTAXKaMIaKaH.

3dY-oneXTpORNApHUHT GHP-OHpHIAH WTAPHIMIIY HATIDKA-

. cuga naino GynraH OY¥ialITUPYBUYH XOJAAT TABCHPHTa HUCOa-
TaH 9Apo 3apaarHuur +10 ra opTHIURAAH XoCcHN 6YATal Myc-
TaXKaMNOBYH TALCHPH aH4Ya 10KO0pH OVnanu. Anpo 3apaauHHHT
+10 GupnukKa opTHLIH HaTIxacuaa IV naep aneMeHTIapHaa
~ 4s5- Ba 4p-KoOukya opOMTALIADHHHT AIPOTA TOPTHAKLIH Op-

TalH Ba ynap 3NeKTPOHHHH GOF XOCKN KMIIHILTAa XKanlG ATHLE
YYYH K¥npox >Hepras taxad 21wiagn. by xonar 4p-kobuxua
INEeKTPOHIApHIa HMcOaTaH 4s-0pOHUTaik ANEKTPOHNAPHAA Ky -

 JIMPOK, Ce3nIaiu.

V1 pappuy¥Hr Ooui rypyxya asemenTrapupa (T, Pb, Bi,
Po, At, Ru) aneHT anexTpoHaap 4/-KoOHKYa TVAMAH Kce-
- HOH KOoDHFMAAH TAaHIKApHAara keOukyanapaa nadae 6¥nanu,
OQIIMHTE V 1aBp aneMeHINapina 0y 4/-koOuKuanapaa SneKT-
pornap Hyx,

- IV nmappaary 34" opOuTAn 3NeKTpOHIAPH KANKOH cHba-
.- ThOa 6¥nca, 5HAM VI JaBpHUHT OOIT TYPyX4a BAEMEHTAIPHAA |
" (c¥3 p-oneMeHTAAp yeTuaa Gopapi) 6s- Ba Op-KobGUKuanap
MEKTPOHIAPHHHHT TYPFYHIMIBHM (a4po OHAaH MYyCTaXKaM
OoFaHumEEH) 4/-0op0rTans OPTTHPAIIH, YAAPHHHT. HORJIA- "
* HUIH AQTEHIHATH IOKOpHAamann (6y TaAbCHP 6p-3AE¢KTPOH-
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NapnaH K¥pa 6s-3jaeXTpoHAapra KYNpox axamasarinamp). [y
cababnu uxKMaaMuy aappuitank Kynpox I, IV, VI gasp sne-
MEHTAAPHHUHT OO TYPYXYa 3/ieMeHTRapUaa, altHukea [V—
VII rypyx 3neMeHTAapHHMHT 3HT I0KOPH -BANEHTIN OUMPHKMA-
Napuaa Ky3aTHIaaM. _
URKIAAMYH AaBPRIIHK 10KOpHIA 3HKp ITUNTAH INEMEHT-
JMApHUHC JHT OKOpH BAICHTIH OHPHKMANAPUAL KY3ATUINILH
YARPHUHT OYRAAH OKCHATAHUNI JApAXACHHWHT aMaaTa olfk-
DHIL XapaéHHIA HS-BAISHT 3NEKTPOHNAPN KATHALIMIIN Ou-
&y TYiyRTHPpURagn. Kydr rasp sneMeHTNApHHRAT 25-, 4s-
Ba O5-3NEKTPOHNAPH TOK HABPIApHHUHT 35- Ba Ss-3NEeKTPOHMA-
pHra HHcHaraH AApo 61AaH MycTaxKaMpoK OORTaHHLIN KyHu-
NaTH MUCOINApAA AKKOA ce3vnmaBi. BPOMMWHI JHT 10KOPH
okcuan Br,O, HH SpKHH XOnJa OAUIL Y30K BaKIAapraya Ky-
HMH Myammonapaay oupy 6Y1mb xenran aM, 6y Moaaa BrO;

XONMUOA XKYIAa KyWIH OKCHAJOBYHIKK xoccacura ora, Ly 6u-
naH 6upra CiQ; aHWHOR# XyAa TYPFYH, AbHH A1po Guman -

Gornanrau 3s-opbutan snexrporniapu JO. aa 55-9NEeKTPOH-

JIap IOKOpH BAICHTEAN OMpPHKMA XOCMA KMIIMILEA OCOH Kart-
nawanu. H,SO,, H,5e0, Ba H, TeO, kucaotanap opacuzma
H,SeO, y3HHHH1“ Ky‘-IJ'IH OKCH,[UIOB‘{HJIHI‘H OuaaH Malxyp-
J.{Hp nyum wysaait xonat H,PO,, H AsO, sa H,SbO, nap
opacuaa H AsO, HMHT XyAa OCOH HAsO xonnra y'mu.mna
HaMoOEH Gynanu KOATaH HKKH KHCNIOTA 3ca GyHaail Xxoccara
ara sMac. IV paBp 21eMEHTAaAPHHMHT 3HT OKOPH OKCHONA-
HHII Bapaxacura 3ra 6¥aras $ropuanapu Ba okcupnapu &
MaBXya 3Mac, €KH Xyna HoTypryH (AtF,, PoO,, At,0, onun-
maran PbO,, BIFS, Bi,0, TypFyHIHIH KaM 63?)11‘3]—{ aK‘I‘HB OK-
CUIJIOBYHA Monnanapnnp§ V' HaBp dAeMeHTAapUHWHT $X1Ialn
GUPUKMANApH AeAPINK TYPEYH, YAADHMHI OKCHIJIOBYWINK
XOCCanapy Ky4ay DMac,

Hxxunamyy pappufiTUKHUHT MyYMKWH 6¥arad cababrapu
cudaTiIa KyHMAAr MYIOXA3ANAPHH KEITHPHIN MYMKWH:
TYPYXIapia slaeMeHTIap aTOMTAPMHHHT METALTHK XOCCaTaph
IOKOPHMIAH MacTra Tyl Taprubuaa optud Gopmiun 6Hp Te-
XuC O¥nca xaM, 60wKa KIMYMAMK XOCCANApHHUHY Yarapiu
Oyuzait M3vun 6¥amaiion. Macanan, V—VII rypyxnapaaru IV
Iapp snemedtaapuaa (As, Se, Br) wKopw okcHijIauuluI ga-
paxacura 3ra 6¥aran GupuxsManapn G01IKa JaBp 3AeMEeHTHA-
py GEpUKManapUHHKATa HUCOaTaH Kampok, 6ynaau (PE,, PCL,
PBr,, SbF,, SbCl,, SbBr, MaBXyx 6yica XxaM, MHIULAKHHHT
cba}qar As 6Hpnmacn OHHHPaH) Cenennunr SekF, 6npuk-
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MAaCHHMHT TEPMOJMHAMHUK TYPFYHINTH KHYHK ( AG),, =—1017

KX -Monbs—'), yHra HucbataH OKOpHAAa Ba MacTpoKaa Xou-
nawrad S Ba Te yuyH 6yHnaii Gupukmanap Huc6atan TypFyH-
pokaup (Ternuumv pasumaa AGH, =—1117 sa —1273

kX-mons—).

Bynpaii xocca Il rypyx 2neMeHTIApUHMHI yuTa DAEKT-
POHITAPHHH TOPTHO ONHMIL YuYH capd KUIHHAAUTAH 3HEPIUA
KuitMaTiapy (MOHIAHMIL TOTEHUMAUIAPH )HY 2JIeMEHTAapHUHT
HUCOMI 3NeKTpMaHOUITNKIApU KHHMATIADUHHUHT Y3rapHIiLu-
HHM, XaTTO YJIapHUHT 3MEKTPOHIa MOHMUIMK SHEprus Kui-
MaTJapUHM TAKKOCHAll HATHXKACHAA KYpULl MyYMKHH:

Dne Hra
SneMeHTIAD 3::;:::;““;13 H:Zf{ﬁx::?' uoﬁ?mpo:mx

G KXK-mMonp—!
B 37,92 2,01 —0,30
Al 28.44 1.47 —0,46
Ga 30,60 1,82 —0,39
In 27,90 1,49 —0,72
TI 29,70 1,44 —0,39

VI nasp snementnapuna TIN, Pbl,, Bi,O,, PoO,, BiCl,,
PoCl, ypuura TI,N, Pbl,, Bi,O,, BICL PoCIS Mamlcymmr
ra 6s—3neKrp0H HnC6aTan HHepTJIH]"H caﬁaﬁqn oynanm.

Xyaocaaap

1. laBpHil cucTeMana 3JIEeMEHTHMHT TapTUO pakaMy YHUHT
siapocuaaru Mmycbar 3apsinura sa nry 6uhan 6upra 6apua snex-
TPOHJAAP COHMIa TEHT.

2. AToMaa 3AeKTPOHNAP DHEPreTUK KoOuKnapaa oitna-
manu: 6y KOOGUKJIADHWHT CONW aiHy DISMEHTHWHT AaBp pa-
Kamura Teur. boir kBaHT con | maH TO e ra kamap OyTyH
coHNap KMiMaTura sra Oynuim MyMKHH; GOl KBaHT COH-
HUHI MAaKCUMMajl KMHMaTH aifHW BJIeMeHT XOWNalraH Aanp
HoMepwra TeHr. Macajas, YauHYM AaBp 3J7¢MeHTIapH/ia yuTta
2NEKTPOH KOOMK MaBXyH.

3. ATomaary xap xaiicu KoOuk 6up Heva X1 Kobukyanap-
naH ubopar, KobuKyanapHuHT COHM OpOUTAT KBAHT COH [ HUHT
KuiiMaTaapura TeHr, / HUHI KuiMatiaap katranurd 0 gad 1o
(n—1) ra Kanap 6y mymkud. Kobukuanap s, p, d, f, g, h
Kabu xapdaap 6miaH HiopasaHaiu:
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{ HEHT CoH KUiiMaTH 0 t 2 3 4 5
xapd Gearucu s r) d ) f 'z

4. AToMZarn xap Kaiicu 3HepreTMK xKobukdyaza Oup Heva
opbutantap Oyragu. OpOHTanNapHUHr COHM MATHMT KBAaHT
COHM M ra TEHr. M HUHT KuiiMath 3ca -+ nad O ra xagap sa 0
Jan —I ra Kagap OYnummg MyMxuH.

5. Xap Kailcd opOuTanra oMRnalHrad 37EKTpoHiap Kapama-
Kapiny criunra Ita 6¥nagn. Flaynu Komzacura MyBoQuk Oup
opGuTania MKKMTAZAH OPTHK, 3JEKTPOH XKOIiania onManay.

6. Kneukosckuit Kounacura myBodux aToMia KoGUKuanap-
HUHI 3NeKTporAap Onnad Tynub GopHIln KeTMa-KSTIHTH /1 .Ba
/ HUHT HMFEHAA KMUMaATH OPTHO Gopuur TapTHBHAa BYnamu.

7. OpOnTaIApHUHT Y3WAa SReKTpoHaap Koinatuin [yua
Koumacu O¥itMya aManra owans. By kongara MysodHK aToM-
HUHT 2NN [IOFOHAYACHIA BAEKTPOHNap MyMKMH Kaap Xyhr-
NaliMac/IMKKa HHTUAalK Ba cHXHAAp AUFUHAHNCHHH MaKcu-
Maib KRAMATTa eTKA3TaH XoJaTh TYPFYH Oyaaan.

8. Haepuii cucreMajary Gapua 3neMeHtnap 4 TYPKyMra
OVMHHADM, YAApHU -, p-, d-, f~3neMeHTNap Ieb aTananw.

§- BA p-3SMEHTIAPAA TAINKH KOOWKYA, d-aneMeHTAApIa
TallKApHAAH OHTTa WYKApWNa XoiJalraH d-Kkobukya, f~Ine-
MEHTAApAa TAIUKAPHAAH YYMHUYH HYKH f~KOOHKYANap EKT-
poHnap 6unan TVIKG Oopanu.

9. 5- Ba p-oIeMEHTIADAA ATOMHHHT TAILKH KOOHFHIA TYp-
raH 2NeKTPOHMAP COHM YHIA 3MEMEHTAAPHIHE [YPYX pakaMu-
ra TEHI.

- CaBoX Ba TOMUMPHKARD

1. AToM, MOsIeKyna Ba DJieMEHTap 3appada TYLIYHUaIapH -
HH TabpudAaHT.

2. ATOMHMHT MypakxaGnnry Kaunail oMwuIap acocupa
aHuKAaHrag?

3. AroM mopessiapH HUManaH ubopar?

4. DneMeHTIADHWHT PpeHTreH cnexTpiaapy Ba I'. Moank xony-
HH, Oy KOHYHHHHT MaTeMaTHK Ba rpadMK papHuia uboga-
JaHULH Xakyuaa ramupus Gepunr,

5. DneMeHTAAPHUHT aTOM CTIEKTP/IApH KaHHal Ty3miraH?

6. «T¥nkuH coHnr, «TeGpaHut 4acTOTaCH», «TYIKMH Y3VH-
Uk, «€PYFAMK Te3AWIW» TYIHyHYACHTa Tanpud Gepudr.

7. BOAOPOAHUHT aTOM CIIEKTpHIA KaHRAH CepHsap MaB-
Xya, barnmep dopmynacu, Puabepr xoucrantacuHudr dm-
3MK MOXUSATH HUMaixaH ubdopar?
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8. «BonoponcuMoH 3appaya» ferania HUMaHH TyyHacus?

9. KBaHTiap Hasapusicu HuMajan ubopar?

10. H. bop Bonopoa atToMUHUHT TY3WAHII HA3aPUACKH KaH-
nait sipatuarad? Bop nmoctynatiapu HuManan ubopar? bop
Ha3apHACHHUHL IOTYKJAPH Ba KAMYILUIMKIApH XaKiaa HUMa-
napHM 6unacus?

11. TynkuH MexaHMKACH 4acocuaa KaHaail NpuHUMIUIap
éragu?

12. B. [llpénuurep TeHrnamacu Kaii Tap3fa spatuiran?
Tynxkuna dbyHkuMAcH HUMaHKu aHraatagu?

13. Ksanr connap ne6 numara aitunanu? IMayau npuHim-
1 HUMagan nbopat?

14. KneukoBckuil KOMnanapuHU TYUIYHTHPHHT.

15. ATOMHUHT 2HepreTHK KOOWKIapH, s-, p-, d-, f-KOOHK-
yanapra Tabpud GepuHTr.

16. s-, p-. d-, f~>neMeHTNap NaBpHil cucTeMaza KaHaau
VYpuHIapHU srajuiainmn?

17. KyvuyMkK Ba KaTTa JaBpaapiarv 31eMeHTIApHUHT 2JeKT-
pOH KoH(HTrypauusiapn KaHaai Ty3unran?

l!.l’. KajiHocuMMeTpHg KOHUEHLMACHHUHT MOXUSTH HM-
Mapa’

IVBEOB :
ATOM HAIPOCH

IV.1. AToM aapOCHHHHT TY3HIHIIH

ATOM AApOCH ATOMHUHI MApKa3uit KHCMUHU TAILKKWT STajIH
Ba YHAA MabJIyM MUKAOpAa MPOTOH Ba HEHTPOH (YMYMHUIT HOM-
napi — HYKIOHJAp)iap koiutawrayg 6yaub, sapo yaura xoc
CTPYKTypara sra CHCTEMAJWUp. ATOM palMyCH Kyla KMYMK,
YHUHT KMiimati Taxmunan 1,4-10-9-3A M ra tenr (A,

— Huchuii aroM Macca). JlesipuK XamMma SApoJIapHUHT XaKMH
BUp XuJ1, yapaard sjipo MacCACWHH TAIIKMI KWIAAUTaH 3ap-
padanap opacuaard Macoda XKyna SIKMH, S/p0 MaTepHsicH-
HuHr suaauru 107 koM ra akue (1 em® xaxkmaarn ganpo
MoTacHHUHT Maccacu 100 MIH TOHHAIZAH 3UENAND).

faponu TAWKUA STTaH NPOTOH (GeNrncu — p) HAHT Mac-
cacu m(p)=1,672649-10-*" kr €éku yrnepoi 6Gupauru (Macca-
HuHr atom oupanru)ga 1,007276 ra sa 3apsam +1 ra TeHr
(anexTpocTatik OMpanKaary Kuitvaru 1,602189-10—"7Ku). Sapo
KapaéHIapuHU aKC 3TTUPHILAA G3WIaIUraH TeHIJlaManapaa
Gy 3appayany | p KYpuHHLIAAL MpORATAHALH.
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Heittpon (Gearycu «») ueiitpas 3appava 6§1ud, yHuHT
maccach m(n)=1,674954-10~% xr ra éxwu 1 L008665 M.a.6. ra
TeHF. SlApona HyKNOHAap Maxcyc SAPO Kywiapy BOCHT2CHAA
¥3apo TOpTHUKG Typaau. SIApOHUHT MyXHM TaBcU(IapUIaH
Oupn — yHIa Macca AedeKTit Ky3aTHIaiM, SbHH Xap KaHdai
AAPO TAapKHOHAATH HYKIOHIAP MACCANTAPDHHWUHI HUFMHAHCH
SujaH Taxpubaia aHHKAHATUIaH ATOM MaccacH ¥3apo Gapk
KWiagy,;

AM=M —(1,007276+1,008665) (M.a.6.)

Maccauunr 6y dapkH gapo HYKAOHNApH opacHaarn Oorna-
HHLI IHEPIUSICH XHCO0HTa ByKyara Kesagn. A. DHHLIITeHHHUHT
HHUCOMIAKK HazapuacHra 6uHoad AM KaTTanuri sapogaru
HYKTOHIAPHURT ¥3apo GOFMAHWIL SHEPIUACHTA TPONOPLHO-
Hanb 6¥nanu. bynpai sHeprvst Maxeyc adpo kyuaapu AeG ata-
Aaay, ynap HHUXOATAa KMYKMK (~10-% M) Macodapardta v3
TALCUPHHHK KypcaTamn. Sapo 3appadanapy OpacHaa ¥3apo Tab-
CHPNALIYE XaKHAZ YITA XYCYCHAT MabIyM.

1. flnpo Kyunapy 3UKpP 3THAFAaH KMCKA OPAJTHKIA HYKIIOH -
JApHHU GUP-OUpHra Kydnu TOPTHINHIZHTA ONHG Kejgagxu. Ma-
canaH, TapkuOuaga 92 ta nporoH ea 146 Ta HeliTpOH TYTrad
ypaH AOpOCHAa MPOTOHAAP Opacumary 3MEKTPOCTATHK HTA-
PHLU KYJAApH OVIHiNTa KapaMmail 6y Kyvd XabMH Oyimub 238
T4 HYKIOH XKONAALUFAH A5po paguycH ~ 10~ M OV¥araH xanm-
12 ¥3ap0 MYCTaxKaM KMACIANITaH Xonda 6¥nagu.

2. 3apagnapu Oup xun GYNraH OpoTOHRAP OPacHIATH HTA-
PHLUI KY4/Iapdra KaparaHia HyKJTOHAAp OpacHIard TOPTHIUIYB
Ky4lIapu Xvaa karra O¥nraun caGalnu qaposap TYpryH CHC-
TeMANap XyMAAcHra Kupamy. TOPTHIIHLL KyWIapH Xya KHCKa
Macodana Y¥3uHR HaMo€H KMk, Oy kyunap ¢axar Oup-
G6upu 6unaH DeBOCHTA KYIIHK GV/ITaH HYKITIOHAaP OpacHaari-
Ha conup OV/IMIIMHUHT Ba Uty 6umad Oupra, 6y xyyrap Mab-
JYM MHKIOPAArH 3appayanap opacisa MycTaxkaM 6¥na onH-
IEHHMHI ¢abalu Ginazu. By kyunap 3appavaiiap TypHra Gog-
NMHK 3MAac, 9BHM Oup ReATPOH Ba OMP NPOTOH OPACHOATH
TOPTHILKII KYWAapH MKKHTE HOHTPOH €XHM MKKHUTA NPOTOH
opacuaary TOPTHILW Kyynapukan dapk xuwimatind. Topru-
1WHI KYYAAPHMHKWHT DHEPTHACH O1AMit GOFHHHT 3HEepTHACH-
AaH GUp Heya MHJUIMOH MapTa KaTra, YHWHI KuiMaty Oup
Heda MerasnekTpoHBoabr (MaB) ra erazn.

3. Aapoaary TarCcHPAAILIYB KywiapH Hadakat Macoca 6u-
naH OornadHrad 0¥nud Koamaii, 6anku zappavanap ClHHIA~
PHHUEC GHp-0OupHdra Hy¥chaTaH XoHMamwiMIRKM, COUHEIAP
H¥HaNMHIUW OpacHmard Oypuax, lappasaidapHHHT Xapakat
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TeanuKIapu 6unaH Mypakkab KOHYHHSAT OpKanu OOFIaHraH
skaHAuTH auuknanrad. Ly 6unan 6upra [Maynm npuHUIUANM
4COCHJAa MPOTOH Ba HEMTpPOHIAp COHM OMp-OMpHTa TEHT
6ynuium xartra axamusaTra sra. [IpoToHnap coHu HEWTpOH-
nap COHMAAH OWITaH capy SIAPOHUHT TYPFYHJIMIH Kamasi
Gopanu.

Mucon Tapukacuaa % Hg aToMuaars HyKJIOHIAp OpacH-

na copup OynaauMraH sapo 3HEPrusiCMHU Xucobnab Kypamus.
ITpoToH 6unaH aneKTpOHHMHT Maccacy m(p+e)=1,007825 m.a.6.
ra TeHr. Cumo6 atomuaaru 6apua 3appadanap Maccaiapu mu-
FUHAKCH: 1 007825 80=80,62600 m.a.6. (xaMMa NpoTOHAAp Ba
3NIEKTPOHJIAP Y4YH),
1,008665- 120"'121 ,03980 m.a.6. (HeliTpoHnap yuyH),
Xapmu 0yub Bapqa 3appavanap maccacu 201,66580 m.a.6.
6ynann. Taxpubana aHuMKIaHraH Macea 3ca 199,9683 M.a.6. ra
TeHr. By maccanap dapku xamma 3appavanap 6upaammi6 6ur-
Ta aTOM XOCHJ KHITaHZa aXpanul YMKKAH IHEPrUsra TeHT
G¥nagn. By sHeprua HyKioHIap opacuaard G0FnaHHII dHEP-
rUSICHIMp. YHUHT Katramurd E=m =1,6975 m.a.6. '1,66057-10~7
KT (2,998-10%)°m2-¢—2=2,53343-10—1° K €xum 2,53343-10—1° X:
1,60219-10-"° 2K=1,58123-10° 5B (6ynnax xap 6up M.a.6. yuyH
E=9,315-10% aB €ku 931,5 M3B sHeprusira 5KBMBaJIEHT 9KaH-
JIMTMHM TONMWLI MyMKUH). bu3 xypub uuKkaéTran aToMIaru xap
6up HyKJIoH yuyH Macca aedekty 1,6975 Mm.a.6. : 200 HykIoH
=(),00849 m.a.6. HykioH !, Exyn, yHIa 3KBUBANEHT SHEPrHs
aca 0,00849 m.a.6, myxion—' -931,5 MaB m.a.6. =7,90 MaB*
HYKJOH ' 6y1ap 2KaH.

Hyxknonnap opacvunari QOFIaHHUII SHEPrHICHHM SSAPOHUHT
Macca COHM OpKaIM MponaloByd TeHIIaMa KyHunard Kypu-
HMILTA 9ra:

E=A[—15,75+17 8A~13+0,7122/A%+23,7(A—22)?/A?] (IV.1)

IV.1- pacMaa Typau aneMEHT spoiapuaa xap Gup Hyk-
JIOHTA TVFPH KeJIaAuTaH 3HePrUstHUHT aroMJap Macca COHMra
Kapa©d Varapu® Oopuim akc srrupwirad, Pacmuan kypusHanu-
KW, a30ThaH KelHWH XoilalliraH 3JeMeHT/IapAa HYKIJIOHIap
opacuiary GomIaHMII 3Heprusgcu TaxMuuan 8 MaB arpoduna
Oynap sKaH.

Tapkubuna xydT Mukaopaa npoToH Ba HelTpoH (KyhT-
Xyt Anpoaap) TYTraH SAponap ceaunapiun gapaxana 6apka-
pop 6ynu6, Gynaai suiposu aneMeHTIap Tabuataa KV MUK-
Jopaa Tapkairad. Anpogaru HYKJIoHNap HMFMHAMCH TOK, 6yaraH
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IV.1-pacm. SZpo TapKMBKIArK HYKIOHIAp GOENAHILL SHEPTUACHHKHT Xap
GHp HYKIOHIa TVFPH KeMATHIAH YAYLIK Ba AAPOHHHT Macca COHM
opacuiarih myHocabar,

AAPOJAPHUHT MYCTAXKaMJIHIH KaM, yiap TaGnatga HucOaTaH
KaM MHKAopra yypaigu. Dynmail sgporap xydT MAKEOpAA
MPOTOH BA TOK, MEKAOPAA HEHATPOH (XKydT-TOK} EKH TOK MUK~
J0pIa fpoToH Ba XydhT MUKRODAA HEATPOH {TOK-XydT) X0omu-~
A3 GV MyMKHH. Arap HKKana HyKJIOHAap CORM TOK, 6yIca
{TOX-TOK A0pOfap) YIAPHWHI MYCTAXKaMAWAMLHM aHY3 TACT
O¥nanu. Xoaupraya TypryH O¥/Iran ToX-TOK AAPOAAp XKyJaa 03
— yimap 1H, $Li, N pa B napmup. TypryH 6yaras aaponap

— 4He, %0, #Ca, '"USn Ba WPb xucobranamu. YaapmaH

KydT MHKAOPAA NPOTOH Ba HellTpon Tyrramhapy — He, O
(ra Dowlkanap) wkku xappa cexpau s0porap nel HOMIAHFAH.

ATOM AAPONAPAHMHT ACOCHE CTPYKTYp GHPAUTH cHdaTi-
Jla reJidil AAPOCH -—¢t-3appada (TapkHOHAA HKKHTA ITPOTOH Ba
HKKUTA HeWTPOH TYTraH 3appada)Hi xucobra oaunt Kepak. by
sappada Oan3aH cequon Aed xaM opuruaaay, flapona dHa UK-
KHHYH XM CTPYKTYP OMpmuk cudarupa dedmon (OMTTAgaH
NPOTOH B4 HEHTPOH TYTraH 3appaya) xaM yupadiM.

Arap gapo zapamv xkydt 6yiaca 6y 4apo reaMORAapAaH
uGopaTt DelMil acoCTMAND; arap Sapo 3apany Tok O¥aca GyH-
Jai siapo TapkuOuha reiNOHNaPAAH TAMKAPY AeHTOHAap XaM
ovnnny kepak. Mxkxvayu xpn saponary xap OUp HYKIGHIA
TYFPHM Kenaaurad GOFIaHMLI SHePrUSCHHHMHI KMHMAaTH aHuYa
KHYHMK OVAMIUIHHY KyWHAAry XucoOnapraH aHUKiab oML
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MYMKHH: OMTTa AeHTOH Xocua OVauiumMaa macca AedexTu
00,0024 m.a.6. ra Teur, ssbHu 1 Monb D, xocwn 6ynranaa 2,22-10°
kK sueprus axpanub yukaau; 1 MoAb re1MoH Xocui 6ynu-
imaa macca aedexru 0,0315 m.a.6. ra TeHr 6YT0 YHUHT XOCUIT
Oy suepruscu 2,9-10° kXK nmp; sshm 4 r D, Ba mynya
maccagary He HyknonnapnaH xocun OynraHma reJJHOHHHUHT
[YPFYHJIUTH AeitToHra HucbartaH kapuii6 13 mapranaH 3uém-
pok, 6¥nap skan. Iy ca6abam xXydT nporonra sra 6yaraH sa-
poJiap TOK, 3apsiiii siapojiapra Hucbaran Gapkapop 6ynanu Ba
ynap Tabuaraa KynpoK TapKanraHauruHuHr cabadu xam myHna.

Macca connapu A=4n Ba A=4n—2 GynraH owia 3JIeMeHT-
napn A=4n—1 Ba A=4n—3 ounajapuaary sJeMeHTIapra Kapa-
raHaa Kynpok TapKairaH.

Anpo Tapxkubupary HyKIOHAAp coHM Gup-6Gupuuan dapk
KMJITaHJa OpPTHMKYa MHUKAOPAATH NPOTOH TYTraH SAPOHMHT
Oapkapopaurd Kamasnu, OyHpail siaponapaard npoToHjaap-
HUHT OMpPH HEHTPOHTA AlJIAHUINYU Ba SIAPOAArN HYKIOH XWJI-
NAPU TEHIAAIUWILra UHTWNANW, Ba aKCUHYA, MPOTOH coHUra
HUcOaTaH HEeWTpOHAApM Ky OVIraH sapoga HEWTPOH Mpo-
TOHTa ainaHud Gapkapop sapora aiIaHWIIM XaM MYMKHH.
byHnaii xapaéHnap AaBpHi CHCTEMAaHMHT OXMPUIATH pagno-
AKTUB Xoccara 3ra OynraH 37eMeHTiap aTOMUHHHT eMUDH-
JIMII KeTMAa-KeTNUru (padvoakTHB OMJIalap)ra Ky3aTWIalM.
Orup sanponapaa Kynon xkywiapu Z<N 6ymmiuura, IMTaynm
NMPUHUMNUHWAHT Tanabu sca (Z=N) opacunaru opajimk, Xonaar
6ynuiM (KOMIPOMKCE Xonar) 1o3ara Kkenaau. MacanaH, Kypro-
IIMHHUHT TYPFYH n3otonuaa Z=82, N=124,125 éxu 126 6yna-
. Arap macca coHu A>209 6yiaca (BUCMYT Ba YHAAH VHT TO-
MOHJ1a >KOMNAIIraH 37eMeHTIapAa), OyHaan Aaponap y3unaH
o-3appava yMKapamad (KyJIoH Kywiapu Kym GyiaraHiuru Ty-
cdaitmn). K§mumnuk cyHsWii panMoakTUBIMK ILYHAAH KapagH-
napra Mucon Oyna onamm.

Macanan, *F tapku6una 11 ta HelTpoH Ba 9 Ta POTOH

6op, Oy Ampo y3unaH I0KOPHM SHEPrusiid BJEKTPOH YuKapub
OUTTa HEHTPOHM NMPOTOHTA aiilaHany Ba HaTwxaza 10 Taman
MPOTOH Ba HEUTPOH TYTraH SHIY AAPO XOCUN Gynamu:

BF—%Ne+'e

OFHp aAeMeHTIApIA HEHTPOH Ba NMPOTOHIApP COHM OpPTHO
Gopui cababim UTAPUILIMIL KY4WIApH XaM OPTa/u, SSbHU SIPO
Gapkapopaury kamas Gopanu, yjiapaaru MpoToH COHMHMHT
HeWTpoH conura 6yarad Hucbaru opTud Gopuiln Gunan SAPo
GapKapOpJIMIH XaM KECKWH (MacaiaH, ypaH Ba YHIAH KeHHH-
' 3NEMEHTIAP SAPONApU) KaMmastiu.
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X.031praya aHUK/IaHTaH MabIyMOTIAPra Kypa HYK/IOH7ap-
HUHT OHpHIAHR MKKHHYHCHEA YTHIH cxemanapHHn Kyilinaarn-
ya nboaaaal MyMKHH:

JPETosgnt e, Iptlesinty,
lprpognty,,  lpsintlesy
HeHTPORNAPHANT Y3IrapUUIKHU 3Ca:
Yo Jpv+le, dn+vo tptle

(Gy cxemanapsia e — 3NEKTPOH, Pe — MO3MTPOH, P, — Heli-

e

TPHHO, ¥ — AaHTUHENWTPHHO, B — MIO ME30H).

SIna Mucon TapyKacHaa CYHBHIt PAIlHOSKTHB a30THHMHT yT-
JEPOH, AAPOCHIa aiNadHIIMEH KEATHPHLT MyMKHH:

Bage 13 L]
SN = C+ e

By-xapaénma paamoaxIub Yarapuili 6uTIa poTOH HelT-
poHra ajtnasymin 6unan cogvp 6¥nany, apo MaccacH ¥arap-
Mafimy, JeKMH SHTH 40po natino 6¥nau. ¥ snreMeHTAAp Xaj-
BANIHO2 ONFHHIH 3jeMEHTra HUCOaTaH OHTTA KAaTax 4an To-
MOHJa XojirauiraH sfaeMeHTAMp. KyHumaru xapa€éHna aca
CYHBHH paanocakTHB HATPUM sSAPOCHHHHEI MarHHi sLIpocHra
AMNAHMIIN Ky3aTWIanm:

Mol M o
wNa*— Mg+’e

TenrmaMagad xypuHaguKu, HaTpPWi AAPOCHHNHT HEHTPOH-
Aapygag OUpKU MPOTOHIA AlIAaHAMW, aXpanud YHKKAH 31eKT-
pPOH 3¢a AApo TapKkuOKaa HVK 341, ¥y XapaéH A1aBOMUAA XOCHI
6yann, OyHIall XoNmaT MOZUTPOHra XaM TAANYKAHM. ByHAaH
KyHMBArd MyxXUM Xyaoca Keau0 4UMKAaW: SApoNard IIpoToH
BYKIOHTAPHHHAHT 6Mp KYpPUHUILY fecak, HEMTPOH 3ca ynap-
HUHT UKKHHYY KYPHHUILIHIAD.

AcpuMmsHMHT 30-HInapHuaa MeMEHTIap 3appavyanap COHH
3 ta Gyaub, ynap (27MeKTPOH, NPOTOH Ba HeHTPOH) MAaTepy
TYSRIKUIHHY TYLIYHTAPHILTA eTapiu 3au. 60-HuanapHuar
Vpranapuna OyHaaii zappauaiap coHn 150 gan optam Ba yaap-
HUHT coHM To0opa oprué Gopaétup, IV, l-xkaneaima guiaul
JaBPM KaTTa GYArad 3MeMeHTap 3appadallapHuHT XO3Uprd 3a-
MOH TYWIYHYaJiaDH acocHia cnndmapra OVIHHHIIA KeNTH-
PUIITAH.

106



IV, I-xcadean

Karra smam naspura osra 0yarau saemenrtap sappavanap

Tosn
e Ounatap i Bermen | g | Crming VAN A
amp HppaEATap MACCACH, At IZanpw, .
MaB
1 2 3 4 5 6 7 8 9
AMEKTPOH | hoToH ¥ 0 0 1 ¥ =
NCKTPOH
i HelTpuHOCH | v, ] i} 1/2 ¥
& WNEKTPOH e 0,51 —e 1/2 +e =
E 1034~
= TPOH
= |MiooH Moo | v, 0 0 1/2 v =
HEHTPHHOCH
MIOOOH " 105,6 —e 1/2 u' i 1
MEIOH TTHOH L 135 0 0 n 1,810
x 140 +e 0 n 2,518
Kaon K’ 494 +e 0 K 1.2:10° ¢
K' 498 0 0 K | 0,910 (K
5,6:10° (K"
= N—ME30H n’ 548 0 0 ne ~10 7
E bapron  |Hyxaiommap:
2 (HIPOTOH P 938 ‘e 1/2 i =
2 HEHTPOH " 938 0 1/2 I 10°
TMBEpOnIap:
A—3appaua Al His |0 12 | & 2,6:10°1
T aappaua £ 1189 | “e 1/2 3 0,8:10 1
z 1192 0 1/2 534 ~10-
z 1197 & 1/2 g 1,6-10
=—3appasa =’ 1314 0 1/2 S 3p-*
= 1320 e | iR = 1,7-10- "
@—sappaua | Q 1675 o o S 0,7-10 1

Vnapnan 6upu aroda s3appasa — dorougan udopar, Oy
cuH@ yuyH acocui TaBcud — ¢akart sAeKTpMarHuT rabuar-
I TabCUPIALIYBYK 3JIEMEHTAp 3appavaiapiaHd ubopar (rpa-
BUTALIMOH TabCUPNAlllyB XaM V3-V3uaad coaup Oyinaau ned
XucoOAaHUIIN TAOUUUAUD).

Ukkunuu cundg — nenronjap yV3apo Kyucus Tabcupiaa-
HIVBAA KATHALWIAAK, YIap 3AeKTPOMAarHUT TALCUPJIALITYBIA XaM
MIITHPOK 3Taju. JlenToH ap MKKKH OniaiaH — JIeKTPOH (37eK-
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TPOHHUHT ¥3M Ba YHUHT HEHTPUHOCH) Ba L — MIOOH OHMJIACH
(1 — MIOOHHMHT V34 Ba MIOOH HEHTpHUHOCH)IaH ubopar.

Kyn xun 3appavanapnm OWpnaiutMprad y4uHuM cuH®
ab3071apH KY'WIH TabCUPIIALIYBYY agpornapaan u6opar. by 3ap-
pavanap xaMMa TypAaru TabCUpIauIyBaapaa — 3JAeKTPMarHuT
(3Apsinnanran 3appavanapra xoc 6YaraH) Ba Ky4cu3 TabCcup-
JaulyBAapaa XaM MINTHPOK ATHINYM MyMKuH. By cund meson
Ba BapuoH ounanapuaaH ubopar. ¥YaapaaH KUMEBMI axaMus-
TH KatTa 6yaran rypyxu — 6apuoHiap MKKH rypyxaaH — HyK-
JIOHAAP Ba THNEPOHNApPAAH Tapkub TONraH.

3yieMeHTAap 3appavatapuHUHT OMp-Oupura aittaHuuIn
ynap y4yH SHT MYXUM XOCCazMp. DNeKTpoH, NpoToH, GoToH
Ba HEHTPHHOJIApAAH TALIKAPH OOlIKA XamMMa 2JieMeHTap 3ap-
payanap HOTYPFYHIUD.

1982 jitunra kenub anpounap coHu 200 nax optud KeTau.
Xo031paa XaM yTapHHHT siHa 00IIKA Typ/iapH Kaudg THIMOK-
na, AnponnapHuHr kynamu yexknu (~10-" m) 6ynmum ynap-
HHHT V34 2JIeMEHTap 3appayda 3KaHAWrd Xakuaard oukp 6m-
pO3 HOTYFPH 3KaHIMIUAaH napak oepamu. TaxmMuHnapra Kypa
anpoHAapHMHAT ¥3u 6 xun cybsapo 3appaya — KBapKiapjaaH
ubopar. bynpai 3appavanap 6usra ManLaym OYJIraH 3HT KMUMK
IMEKTP 3aPSAHUHT KACPU KMUMATHHHA TALUIKWI 3THIIH MyM-
KUHIUTY aHUKJIaHAK. ATap 1y runoresa TYFpu 6ymub uynkca,
yHIa 3nemeHTap 3appavanap dakar yura — (OTOH, NenTOH
Ba KBapknapaaH ubopar 6ynaau. Jlekun xo3uprava aapoHiap-
HM Tlapyuajiall HaTHXAacHula KBapKiIap OJIMHTaHu HVK, OyHaa
dhakaT SHIH aApoOHIAp XOCHI OVIMIIN KY3aTHJIMOKIA.

Anpo TapkuOMAAry MpoTOH KM HEHTPOHIAp MUKAOPUTa
Ba aTOM Maccacura Kapab snemenmiap y4 rypyxra Gyamoanu:

H30TOIIAP — OyJiapia NpoTOHJIap COHM V3rapMaiinn, Heli-
TPOHJIAp MUKAOPH Y3rapyBuaH (JemMak, aToM Maccacy Xam yara-
pyBuan) 6Viamu;

H3oDapiaap — npoToHNap Ba HeliTponiap CoOHM Y3rapys-
YyaH, JIGKHH aToM Maccacu ysrapmac OGynaran saponap Typ-
KyMH;

M30TOHAAP — HEHTpPOHJAp, IPOTOHIAD Ba aTOM Maccacu
ysrapyBua# oyaran gaposap.

W3oTomus XoncacH Iesipiam xamMa 31eMeHTaapaa yupaii-
au. Kymuuamk anementiap 6Hp Hevua M30ToILIap apajaiima-
cunaH ubopar. Macanas, Tabuartia KVpFOIMHHHHT aTOM Mac-
cacu 206, 207 a 208 m.a.0, ra, sipo 3apgau sca 82 ra TeHr
OVIIran yqta U30TON apatauiMacuaad nbopar. ApajamManary
H30TOMJIAp aTOM MaccaJapMHMHT ypraya katranurn 207, 21
m.a.6. ra Tenr. [laBpuil cucTemagaru aiipum sneMeHTiapaa
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H30TOIUIAP COHHM Xap XWJ, MacanaH, Kalail 31eMEeHTUHWHT
10 Ta TaGUHiT M30TOMH, KCEHOH Ba TEIYPHUHT 9 TagaH, Kuc-
JIOpOA Ba BOAOPOAHMHI 3 TamaH, ¢Top/a 3ca sroHa u3orton
Gop 6yuica, renmitnuir JHe, jHe, jHe, jHe Ba ;He KaGu n3o-

TOIMJIapH MabJIyM. -
Taptu6 pakamn xydT O6yiaran 2/leMeHTIApDHUHT U30TON-
J1apH KYT, TOK COHJIMAApHUKK 3ca Kam. Kynmuuimk uszoron-
sgapuunr 0,001 rava aHukIMK OuiladH TOMMITaH aTOM Macca-
Jaapwn OytyH connap 6unan, 1. M. Mennenees naBpuii cucre-
MAacHIAarTH KYNTrHHa 2JIEMEHTIAPHMHI aTOM Maccallapy Jca Kacp
comutap 6wiaH ndonanaHagn, YyHKH, AalHU STEMEHTHUHT AaB-
PHit cucTeMana KeATHPHUITAH ATOM Maccacy YHU TAlIKM Kui-
raH H30TOIUIAp apajalliIMaCuHUHT YpTava aToM MaccacHra TeHr
6¥nu6, 6y KMiMaT M30TOIUIAPHUHT Kanaai ¢dousnapaa apa-
namranura 6ok, Macasiian, XJIOpHUHT AaBpHUit cucTemana
KeJTUpUATaH atoM Maccacu 35, 453, y nkku usoroniaH ubo-
par: yaapuunr oupn Y'Cl (24%) Ba mxkunuucu *Cl (76%)
IUp. AifHM D1eMeHTHUHT 6apya H30Tonaapuaa a1pojiapuiaru
1poroHaap couu 6apobap, JIEKMH HETPOHIAp COHM Xap Xui
O¥nagu. EHrua 31eMeHTJapHUHT W30TOIIapHaa HEHTPORIap
COHM IIPOTOHJIAP COHMIA TEHI EKH YHAAH Cal OPTUKPOK, OViamu.
DneMeHTIapHUHT TapTHO PaKaMUHMHI OPTULIM OUIaH ynap-
HUHT 6apKapop M30TOIUIAPU SAPOIAPUAA HEUTPOHAAD COHU
optub 6opanu. Macanas, *'Cl sapocuna 20 ta neiitpon, *Cl
na aca 18 ta HelTpoH 6op. DieMeHTIAp JaBpUi CUCTEMACHHHU
tysuwga . . MenneneeB HukenHu (atoM maccacu 58,69)
kobanernaH (atoM Maccacy 58,93) keituH, HojHu (aToM Mac-
cacu 126,905) teanypman (atom maccacu 127,60) keitmnrn
TYFPU KOWNALITHPTAHAMTH XaM, KeHWHYANHMK KaJMUHM ap-
IrOHJaH KeMUHI'M KaTakKa TYFPU KYHMITAHIUTH XaM, M30TOI-
JIAPHHMHT NMPOTOH Ba HCUTPOHMApHAH TY3UATaHJIMIM acocuia
TYLIYHTUPUIMIIA MYMKWH, UYHKM TapTuO pakaM¥ KHUMK
OVIraH 3AeMeHTHUHT aCOCHIl KNCMWHY OFHP M30TOIUIAP Talll-
KMJ KMiica, YHUHT ypTaya aToM Maccacy JaBpuil cuctemaaa
Vilua 3/eMeHT/1aH KeMMHIM KaTakKa XXKOWIALIraH 3JIeMeHTHHUHT
ypTaya atoM MaccacuuaH Katra Oyauiud MymMkuH. Macanan,
APTroOH yuTa M30TOTUIaH, ThHH :‘: Ar, I‘:Ar, f:Ar IaH, KaJui sca

e WK, Ba JK m30TOIIap apanaumMacuiad nbopar. Ka-
oy 9
AMHHUAT 93% M YHHHT SHT eHrua msoronu , K man, apron-
e
HUHT 99 (ou3sm 3ca YHUHT BHT OFUP M30TONU AT naH nbo-
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par. lllynunr yuyH tapt6 Homepu 19 6yiran KanMiHHMAT Ypraya
aroMm Maccacu —39,1 m.a.0., Taptu6 pakamu 18 6ynran aproH-
HHUHT ypraya atoM Maccack —39,95 m.a.6. IaH KMYMKIHD.

AliHu 3n1eMeHTHMHT 6apua u30TonIapy Y3HHHUHT KUMEBHA
Xoccanapi XuxatuaaH Oup-6upura xyjua sKuH OYaraHu yuyH
Vuia 37eMEHT M30TOMIApUHM OMp-OMpUIaH axpaTuil Xyna
KMHKWH; YHU aManra omupuil yuyH dpakumoH xailmam, Kai-
Ta-KauTta auddysusuiain Ba 6omika Gusuk yeyuiapaad goii-
nanapunamd. Msoronnap kamd) 3TWIraHuaan KeiuH «KuMe-
BMI 2JIEMEHT» TYLIYHYACUTa KylHaaruya Tanpud OGepuianm-
ran Oynnu: adposapunune 2apadu 6up xua 6ysean amomaap mypu
Kumésuil anemenmoup. JlemMaxk, KHMEBHM 3J1EMEHT TYLLIYHYaCH-
By Tabpudnaniga sapo 3apsay acoc Kunaud onuHann. Xo3up-
Aa 105 ta anemeHTHUHT 250 Ta U30TOIM MabIyM (PATHOAKTHB
H30TOINAp OyNap XyMiIacura KupMaiinu).

Kynuywink 3jieMeHTIap M30TOIUIADMHMHI Maccacu OMp-
Oupura sKkuH 6ynub, yiap opacuparu aviMpma oup Heva do-
M3HM Talkua Kuinanu. Jlekun Bonopon 6yHaan MycracHo. Bo-
JOPOAHVHT MKKMHYM M30TONM — NEUTEPUIHMHT MAaccacH,
YHHHT OMPHHYM W30TONH — NMPOTHIT MaccachaaH HKKH MapTa
xarra. Tabuuil Bogopoma aeirepuitHMAr Mukaopu 0,02% uu
TAUIKMI KWIaaM: YHHHT YYHHYM H30TONY — TPUTHIT panuo-
akTuB Mojaa 6Yiub, Tabuaraa pespnau yapamaiam.

bup s1eMeHT U30TONMMHUHT aTOM Maccacu Goiika 6up sie-
MEHTHUHI OMpOp H30TOMM aTOM MaccacHura TeHT OYJIMIIH MyM-
KiH. Macanan, KaiblMHHHHT OUP M30TOITMHUHT HUCOHI aTom
maccacu 46, THTAaHHUHT OMpP N30TONMHUHT HUCOUI aToM Mac-
cacu Xam 46, nexuH Oy MKKU 37eMeHT OolKa-00111Ka KuMe-
BHI Xoccanapra sra, _

Amom maccacu oup-6upuea mene, aexun adpo 3apadu Goul-
Ka-Oowia 6yaean saemenmaap uzobapaap deituaaduy (isos — 6up
XUJ Ba baros — BasH cV3jiapuIaH OAWHTaH), MUCOJ Tapuka-
cuia 6up Heua uzobapiaapHM Kypeatub yramMm3s:

65 65 A0 an e, 54
» Cusa  Zn: Ar, K Ba ;Ca:, CrBa

M, A6 n BOQ 1RO (]
HFeS Kr pa 3551-'% Hf sa 'IW.

IV.2. ATomM AAPOCHHMET CTPYKTYpacH

ATOM SIPOCH YUYH HYKJIOHJIAp Opacuia coaup OViaauran
SAAPO Kyunmapu SHI MyxXuM Tascud Oynann. Bynman Tauwkapu
aTOM YUYH siHa OMp HeYa XYCYCHSITJIapHU KYpnb unkKamus,
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SapoHuHr XakMu YHUHT pagmycs R 6unad xapakrepha-
HAIW, YHUHT KATTAIMIA Macca COHM OunaH Kyiinnaruya 60F-

JIaHraH R = Yn\,z Gyunav,= (1,1—1,2)10~" m. bynnan Tain-

Kapy, PO XYCYCHil MEXaHHK MOMEHT — CHHIJIApra 5ra. YHUHT
MHUKIOPH Xap OUp HYKJIOH CIIMHJIApH WHFMHIWCH Ba HYKJIOH-
JAPHUHT Xapakatu Tydaitim xocun 6ynanurad xapakat Mo-
MEHT MUKAOpU Ounad Oenrvnanany. Macca colinm A4 HUHT Kar-
Ta-KMYMKIMITUra Kapab cnuH xKuiMath 6yryH €ku apumra
Kappanu oynauum MmymMkuH. Arap A HUHT KuiiMaTH XydT 6Viica,
cnuH OyTyH, TOK O¥ica VHMHI COMHM SPUM Kappamud Kuil-
matra ara 6ynanun. KypT-KydT saposap CriMHU HOATAa TEHT,
YYHKHM HYKJIOHJIADHUHI MeXaHWK MOMeHTH Oup-Oupura Kapa-
Ma-Kapuu xonataa 6ynanm.

ATOM $APOCH MATHHT JMIOJL BA 3JEKTP KBaApyNoib MO-
mMedtra sra. MarHut nurnons MOMEHT 3apsiira ara Gynran
MPOTOHJIADHHUHL SAPO KyTaMuAa XapakaTu Tydaliinu xocun
OymamuraH Xycycuit MarHMT MOMEHT Ba HOWMMH xapakar
xapaéHuaa chepuk CUMMETpUS OYaMacaurugaH Keaud uu-
Kaau.

DNeKTp KBagpynoJdb MOMEHT 3Ca 3apsSAHHHI TaKCUMIa-
HUIOM XaM cdepuK cuMMeTpusira sra 6yiMacnuk cababu-
naH kenud uyukanum. Maznum ounoas momenm cnun <1/2
Oyazanda, anexkmp Keaopynoas momenm cnunu <1l dyacanda
kysamuaadu. Kydt-xKydt anponapia ciuHnap WHFUHANACH
HOJITA TEHT, IUYHHHT YUYYH yJapaa HKKana XycycusaT — Mar-
HHMT Ba 2JEKTP MOMEHT MYK. SlIpo aHeprusicu Typiau Kuii-
MaTra ara 6ynrad Ky3rajiraH xojatiap y4yH Teruiuid 6yarand
CTEKTPA XYCYCUAT MaBXyd. AAPOHMHI SHEpPreTUK Xoiar-
Jlap CTICKTPH AMCKPET SHEPreTUk coxanapumad nbéopar, wuy
OHyIaH ynap aToMJIAard SJeKTPOH CHEKTpUIaH (apk Kuia-
oM, AbHU AP0 HYKJIOHIAApUAAH OMPU SOPOJAH y3uAraHjaa
XYIAIW atoMJapaary KaOW MOHJAHTaH XoJaTra VTMaiimu,
DolIKava auTranaa, sapoaars HyKJIOHHUHT OMPOHTACH XaM
SUIpOAAH YMKHG KEeTHIIN YYVH CTapjiu 2Heprusira sra 6yia
ONIMauin, KY3FaIraH XOoJaTnard OPTHKYA SHEPIrus SroHa
3appavaja 3mac, 0anku xaMma HYKJIOHAAp opacuia TeKuc
TapKaaraH xonaraa oynaau.

Xos3uprada Hasapuil (puamMka aroM gApocuHU Oartadeun
TaBcAQIIALL YUyH eTapiii MabiyMoTjapra 3ra aMac, Wy ca-
02011 AP0 XOCCANIADUHMHT alpuM X0NaTIapMHKA TYUIYHTH-
pullra Koaup 6yaran Typav moneluiap Taknaud sTtunraH.

Slnpona copup 6ynanuraH xapa€HIapHUHI KYMYWIMTHHA
KVHAMIArH Hasapusijaap acocuaa TYIWYHTHPHIaIu:
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a) siipoaaru 3appayanapHuHr oup-6upura anokacu 6ynma-
rad (MHIMBMAYAT) XYCYCHATIAPH OPKAIM OMPHMHYHM Typaard
Xoaucanap;

0) 3appayanapHuHT XaMKOpPIMKAA (KOJUIEKTHB) GYiInIN Xycy-
CUATH acocuia HKKHHYM TypAaru XoAucalapHy TYLIYHTHPUIIAOH.

Bupunun typnarm xonMcanapHu f0po Kobuxaap mooenu,
WKKWHYH XWIJATWIApHY 3¢a — A0poHUHe moMmuu Modeau aco-
CH/IA TYLIYHTHPHII MyMKHH.

KobGuknap Monenura 6GMHOAH aTOMIar# 3J1eKTPOH-
J1ap Kabu simpo TapkuOuaard MpoToH Ba HERTPOH/Iap XaM SHep-
reTHK KobuKnapra xoijamiaau, TyraulaHral KoOuKiapra sra
6ynran smponap «cexpnm aapo» Aed HomnaHanu, GyHnai sii-
poJap 1aBprii CUCTeMaaary HONUP ra3IapHy ICAATAnH. ATOM-
JarM BJIEKTPOCTaTHK Ky4wiap OmMnan anpo Kywiapu 6up-6upmn-
naH dapx Kuanum cababnm atoMaaru 3J€KTPOH Ba SAPOJATH
HYKJIOHIap KoOHK/1apaa xKoWnammmil TapTiou 6up xum 6yiMaii-
au. by monens Taxpubana aHMKIAHTAH SAPO XOCCANAPUIATH
6ab3n NABPMITMKHN, EHTWI S/IPOJiap CTPYKTYPAaCHHHU, SIpO
H30MEpHA XONUCANapHHHK TYLLYHTHpA 0Jaly, YHHHT ad3amuim-
rd Xap OMp TIpPOTOH Ba HEWTPOHJAD XAPaKaTMHM TaBcubnai
ONMINMAANIHD. DHeprusinapy y3apo 6up-Oupura skuH Oyiran
KOOMKuanap s1po KoOMFMHM Takui 3tanu. Hyknonuu 6up
KOOMK/IaH MKKHHYH KOOMKKA YTKasuml yuyH Tana® sTuiamd-
raH 3Heprus 6up KoOMK TapKuOMIaru KoOMKJanap opacuiaru
9HEPreTvK dapkiaH ce3wiapiyv Japaxana kartra Oynamu, ury
cababim Hyknonnap 6unaH TYiran Ko6uknap aHya 6apxapop
6ynann. Xo3up/ia eTapiay MUKIOPAATH MablyMOTAap HUFH/ITaH
ywby monens Xakuiaru wik tymyruanap 30-iinnnapna 6aén
ITWITaH 3au. By Mojenra GuHoaH, chepHK CUMMETPHANIN Maii-
JOHIA HYKJIOHAAP TVPTTA KBAHT COH — i, [, j, m 6unaH Genru-
naHanu. Bow kBaHT con n 6up xun / ra bra 6ynraH KobuKya-
JAPHUHT XoWnaluuin tapTubuHun Genrwnainn (kobuxkyanap
IACTIAH I0KOPUra 2 HUHT KMiMaTi optu® Gopuim Taprubuna
KOMMAMITUPUAANH ). ATOM creKTpocKonusicunad (hapk Kuiub,
KoOuKyanap n=1 man xap 6Mp / yayH HOMepJIaHAIH.

I, j, m nap TeruuUIH paBUILIA HYKAOHAGPHUKS opbuman, Tyna
MOMEHTAAPUHIHI KBAHT COHIAPH, XaMIa TaHJIaHTaH YKKa
Hucbarau j npoexuyusicudup. Typnu xun =0, 1, 2, 3, kuiiMar-
Jap4 YUYYH CHEeKTpOocKonusna Kabym KuwivHrad s, p, d, sa f
Kabu Xapdnap Ounan Genrunananym. Xap kaicu [ yuayH j KBaHT
COH MKKWTa KMiMarHm j=/t1/2 (HyxioH cnuH Ba opburan
MOMEHTHHHMHT TIAPAUIENB AHTUNAPAUISAb XOJaT/iapyd YHYYH)
Kabyn kunanm. j=H1/2 Ba j=I—1/2 yuyH ynapHMHI CKaJsp
KHAMATNApK TYPJIH HiLopara ra 6yaranaury yays 6up xu /
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1V. 2-pacm. SIIpoHMHT KOBUK MO- 34
Ieny acocHina SHEPreTHk KOoOHK- 25 A—S5% 2
Hatap KeTmMa-KeTiauru (a), cnvH- \"L—-‘%—-—E
OpOMTAN TALCHDMAIYBHMHT j=1+1/2 = | ————
Ba j=1—1/2 tabcupuma’ maimo 2 e 2.0
6Ynran xonatnap (B), YAapHHHT ~—F 4
xap Gupura Taamnykam O6Ynram 000 T T T T T T T T T T T ®
KOBHKYaIapaary HyKIoHIap coHu s ¢ Z
(c) Ba Tyrannanran KoGukmapnaru
HYRKJIOHIap Xuinapuduir conu (d). a 4 < 4

Ba TYpJIM j y4yH KoOHUKuanap sHeprusuiapu 6up 6upunan dapk,
Kunaau. bouikaua anTranaa, CiMH-opoUTATbL TABCHPAAITYBHU
xucobra onranuna xap 6up /20 6ynran xobukuanap MKKUTAa
Xosnatra Takcumiaanany. CrniuH Ba opOMTAIL XapakaT MOMEHT
MHAKJIOPUHHMHT Mapaiiens Xoinawrad xonatu j=/+1/2 yuyn
IHEPTUsl CaTXU NACTPOK, AHTHTIApAIIeNb XouaTH j=/—1/2 yuyH
BHEPIETHK caTX I0KOPUPOoK 6Vnamm (1V. 2.-pacm). Kobukuanap
opacuuary snepreTMk dapkau udonanainuran Macoda xam [
Kuiimati optu6 Gopuinm 6unan (2/4+1) nucbarna optud Go-
paau. Xap 6up xobukua yuyH n, / Ba j KHUMaTIapuHK Iy
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1V.3-pacw. Kapama-kKapium COHHIN
HYKAOHTAPHHHT TYpTTacH 6Hp-Ko0uxK-
Yalla KoITalliFaHaa SHepreTHK ahian-

E
‘FI ” n RHK X0AaTH (a) Ba UIY MHUKAOPAATH ~
XY o7 / 15 HYIGIGHAADHUNT MKKHTa KoOuxuana
a i

£

r

KOHAaraHaa IREPreTHK KUXATAZH
HOKyna# BasHaT (B} coaup O¥amwm,

pacMaaH Kypuiui mymkud. KoGuxyanapsa nporod Ba HeliT-
poHnap oup-oupdra GorFnuk, G¥ynMarad xonga [Maynu npuk-
UMNH acockia KoMAawaau. Xap Gup NpoToH KOOMKYACHHEA
2f+ inpoToH, xap 6Mp HeRATPOH KOOHKYACHAA XaMm u.Iqua HeHr-
pPoOH Xoiitaimub Gopany. :

123 nam Gouwna6/=i+1/2 sHepreTnk camiap 60ilKa 1{061«11(-
yasyap ¢oxacH GHIaH AKMHAAUIAMM, XAaTTO SHEPreTHK coXanap
Kecuwagu Xam. ls, , Kobukyagan Gouwiab xap 6up Koﬁumam'
HYKJIOHAAP COHH <«CEXPJIH COH»Ta TeHT Oynamn.

Bupunuu xobux yayH j=l—1/2=1—1/2=1/2 ra teur 6¥naan
Ba ¥ dakar ls,, sHepreTHk carxfaH ubopar Oynaiad, yHia
daxat.OMp xun HYKIOHJIapAaH UKKHMTACH XOHNAILA ONAH. by
KoOMKyana dakar HEHTPOH €KH NpOoTOH 6¥iIca, KapaMa-Kap-
1K CIIHMHAYW MKKHTArHHa HYK/IOH XKOWIAlap 344, YIAPHUHT
HKK4TacH MPOTOH KobuKyacHaa xokinauica Tlaynu npuHimg-
m# GysunMaion. TYPTTa HYKIOH GHp SHEpTeTHK KOOUKYAHU
grajiiat sHepretuk adaaipok, 6¥nasu (V. 3-pacm). Illynaait
KHJIMO Oupuikvu sHepeemuk Kobuxda 2 1a HEWTpPOH Ba 2 Ta npo-
TOH TYTTaH TeiHil ADPOCH WIAKIITAHALK, |

Hxxunwu kobux p,,, =1—1/2) Ba p,,, ((=H1/2) TapKUGHH
KHCM/IapAad Hﬁopal‘ Gynanu, ymapaan SUpMHYHCHAA 2 Ta
(sreHK 2'1/2+1=2) HYKNOH, MKKAHUKHCHIA 3ca 4 ta (dbHH
2:3/2+1=4y uyknounap xoinawa oxagn. BupuHun Ba HK-
KWHYH KoOHKAapaa xamMu 6YnH0 § Ta HeHTpoRH Ba illyH4a npo-

TOH Xoinauragu, OyHAal sapona (% O) HKKH Kappa «Cexp-

AW» XOJAT 103ara KeJaJu.
Yuunuy goour 12 12 HyRIOHNap OMad tinanM (6+4+2) Ba
yuTa KOGHEK, TVAran aapo xaMmu 6¥auG 20 ta HeiiTpoH Ba 20 ta

MpPOTOH (%% Ca) ra sra 6¥nagu. Konran sapo xoGuKIapuaa
28(20+8), 50(28+4+6+2+10), 82(50+4+6+2+10),
126(50+8+6+12+4+2) ta HyknoHaap {XaM HeliTpoH Ba WyHYa-~
JaH MPOTCHAAP) XKOMNAIHMILHK MyMKHH. By Kobuknap TVan0 60-

pHwinaa KyJnor KOHYHIAAH KenHO YHKAnMIaH WTapHIIWLL Ky4-
ASPUHIHT TARCHPH Ky4yalud Gopanu, Oy 3ca npoToHAap XKon-
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JlalanuTad KoGruKYanapHUHT 9HEPTUSICH aHua I0KOPUPOK, 6V 11~
wira onu6 kenanu. [y caGadnu tynran KoOWKKa sra Gynran
Gapkapop siaponapaa (A>40 6ynranaa) Typ.nu MMKIOpAA npo-
TOH Ba HeHTpoH Gynaan: 5 Sr, '7Sn, 7 Ba, . PB Ba X0Ka30.

T B2

SANPpOHUHT «TOMYH» (EKH «CYIOKJIHK») MOAEIH -
ra OMHOaH AApPO TMAPOAMHAMMK XYCYCHSATIa 3ra, YHU SApo-
Jard HyKJIoHJapaaH ubopar 6yiraH cyiokJavkK aed Kadbyn Kuim-
Hanu. By monenra GMHOaH s1pO 3appauajiapy ymMymialiraH
xonataa 6ynany. CyIOKIMK TOMYHCHHHUHT CUPT TApaHIJINATH,
XKMH MablyM KATTAIMKKA eTTyH4a TeOpaHMa XapakaT YHWHT
TYPFYHIIUTUIa TAbCUP Kypcara oIMaiau, JeKMH YHUHI Mac-
CACH CHPT TAPAHIJIMIY KYYMIaH OPTraHaa TOMYH MKKH KHCM-
ra mapyajnaHraHlek OFMp SIApoJap XaMm V3-y3uiJaH mapyaia-
HHO KeTHm Oy MOJENs XaM Y3ura sipaita 6ab3u XoAucanapHu
TYLIYHTHPA OJIMIIMAAH JapaK Gepaiy. PaquoakTis eMupHIMiL
XKapaéHuaa _ANpO CUPTHHMHT TeOpaHMa XxapakaTura xamma
HYKJIOHNAp ¥3 xuccacuHu Kymanu. CyIoKTHKHUHT TOMYH XaX-
MUIATH 3appavyajapy, CUPT TapaHriuk kosdduumeHTn sig-
poaaru CupT losacuaaru 3appayanapHu 6up-6Gupura TopTHO
TYPYBUM 3HEPrUsACHHM 3caaTanu. By MOIeas SAPOHMHT XAKMU
HYKJIOHJIAD MMKAOPHTA TMPONOPLUMOHAN, S’bHHW SIPO MOAmA-
CHHMHI 3MYJIMTH JOMMMH KMilMaTra sra, TypiAW XHa SApO-
JlapAa HYKJIOHJNAPHMHT VpTaya OOFIaHUII 3HEPTHSICH TAXMH-
HaH 6Mp XU OYIMINUIK OCOH TyIyHTHpaau. By Mojens aco-
CHMlla HYKJIOHJIaPHUHT OOFIaHHMILI 3HEpPIrUACHHH UpoIaloBun
tenrnama (IV. 1) nomawnym z nan Gourab saapojiap TypryH
XOonarra YTUHIMHW TYUIYHTHPA ONajIn,

bu3s okopuaa Kypub yrran «KoOMKJIap» Ba «TOMYM» MO-
JIEJUIAPH AP0 dHEPeUACUHY KAHAAW TYIUYHTUPUIIVNHM KyHuIa-
r'd Kuécuil TaBcuduan KYpuIin MyMKUH;

«KODHK» Mojie/In: «TOMYH*» MOJCIH:

1. Slapo xaxmugary appaydaiap coHura 1. TomMumaarn sappavarapHu
nponopumnonanr: B =a A Doraab TYPYBUHM HHeprus
by epna: B=AMC? (KOHAEHCAIIM IHEPTHACH)

XaXKMIATH 3appavaiap
COHNra NPOTIOPLUHOHAIE

2. Slapo 103acHna xoiaaluran 2. CyloKIHK TOMYHCH 103aCH-
3appauafiap TOPTHIIYBH: Aary sappayaiap dHepris -
B=—mdis CH CHPT TAPaHIIHK KyuM

tunan GOFIMK,
3. IpoTonaap opackiarn MTapriLL:
Kynon kywiapn B.=—a.z?A—1/3
4. Hayan npmmnnnlmnr TABCHPI:
B,=—a,(0.5A—7)*4
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Tomumn Monenuna ssapora TauKapuiaaH TabCUp KUiaraH (-
poHu 6OMOApIMMOH KWJITaH 3appadasiap) 3HEprusi KoJUleK-
THUB XycycHsTra 3ra OYaraH xaMMa HYKJIOHJIAD Opacuia Tak-
CUMJIAHAJIM, HYKJIOHJNApHUHT Oapyacu Oup XuJ napaxana
KV3ranrad xonarra yranm. by xomat sapo 3appasanapura xXoc
XYCYCHSITHHM TYFPH aKC 3TTHpaid. Arap HYKJIOHJAap 1IyHaau
XycycuaTra ara 6ynMaranaa anm, 6oM0apIMMoH HaTuXacuaa
sApoJiap MKKHM KaTTa KMCcMra napyajtaHMaciaH sikka 3appaua
ANpojian oTHaAKnG (aTomiiapia SMeKTPOHAAPHUHT YMKUO KeTH-
1M HATMKACHIa MOHIAHTAH X0Ara YTraHu KaOu) YMKHIIH Ky-
3aTHIMIIN Kepak 3mau, CylokiuK TOMUMCHHUHT 3UUIMTH Ba
VHUHT TapKkuOHIArd CYIOKJMK MOJICKYAATapUHUHT KVIIHW
Monexyiaiap Giian MmyHocabary Xxam Oup XU Ba TOMUM X2KMM
Ounan 6ornuk smac. by Monenb Macca COHMHUHT YMYMU GOF-
JIAaHMI DHEprUsicH OunaH MyHocabaTHHH, KVITYMIMK $IPO
peakuMsIIapUHK TYFPU TYLIYHTHPHILI UMKOHHsTHTA 3ra, Mk-
Kaja MoJeib MabIyM uerapaga sapo XyCyCUsITIapHHH TyLIyH-
THpPA OajlH. :

VMyMmMaamrupyBuHn (Oupiailrad) SApO0 MOZENTH
ACOCHJA TyTa//IaHTaH KoBUKIapiard HyKJIoHIap sSapo ysa-
TMHW TAIUKMII KMo Ba yJapAaH TallKapujaa XoumaumraH
HYKJIOHJIAp ¥3aK OMIaH TabCUPNALINILN HATHXAcKAa ¥3aK
negopmaunsra yupaiian. by mogens xydt-xydT ssaponap-
ra xoc¢ 6ynran chepux cummerpus 0y3naubd nedopmanusa-
ra yuparasja 2JeKTpHK Ba KBaJpynojb MOMEHTJIAp Naino
OYVIMINMHY BA YIAPHUHT KHIMATIAPUHM TYIIyHTHPUO Oe-
paiu.

IV.3. Daementnapuaur GHp-OHpHra alinannuH
Ba pazmoakTns mouganap. Pasmuc sa Coutn Konysn

bupop snemenTnan Gomka OMp 2MeMEHT XOCWJI KWJIMIL
YUYH YHWHT AP0 3apsiiMHU (SBHU sApoIard NpoTOHIAp co-
HHHM) Y3rapTupuul 3apyp. SApoHMHr 3apsian y3rapraHuaaH
KeHWH aToMIary 2JeKTPOHIap COHM XaM y3rapanu. SnpoHu
TAlIKWJI 2TTaH 3appavaJapHUHr ¥3apo OOFTaHMII DHEPTHSACH
Karra OVAraHIuri yayH sapo TapKHOMHY Y3rapTUPHII HUXO0-
ATHa KuitnH, JIekuH Oy MIIHM amaira olMpulll YYyH Tabuuii
PATHOAKTUBIIMKIAH doirananunagy. SAEMEHTIAPHUHT Pannuo-
aKTMB eMHPWIMLIM HaTHxacuaa of ;He anpocw) Ba %8 sap-
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payanap (ynapaH TalUKapH 3JIEKTPOMAarHuT TYJIKHH v— Hyp-
nap) atogra counnan.

1913 #mnpa K, ®asgnc Ba @. Conau panmoakTHB eMHPH-
JIMLI KapaéHuJa CHJAXMII KOMAAacH €KM paauoaxk-
THB CHJIXHWII KOHYHHWHHU Taspudnamunap: Azap adpo
mapkubudan xap bup o.-3appada wukub kemeanuda xocun Oysean
AH2U INEMEHMAAPHUHZ mapmub HomMepu uKKumaza, maccacu sca
mypm 6upauxka Kadap kamaiica, xap 6up p —3appa4a cotunzan-
da aca Axzu xocun Gyazan snemeHm mapmub paxamu bummaza
opmadu, maccacu 3ca yzeapmai Koaadu.

By KOHYH paiMOakTHB eMUPHWINILL XapaéHuaa Xocu 6yna-
JIHraH MaxcyJl0TJIapHH TYEPY AHMKJIAIIIATH SHT MyXUM KOHIAa-
IHp.

bapkapopauru Kam 6yaran aapoaap y3-yauamad eMupuant
SIHTH 2JIEMEHT/IAp SAPOJapMHM XOCKa Kunanu. bupuHum Map-
Ta 1895 liunna A. bekkepenb Ky3aTraH palMallMoH Xoauca ypaH
SIXPOCHMHUHI EMUPHIIMILKATA TETHLLUINA 3IU;

238 234 4
» U= Th+ He

Saponap napuyanaHuInM HaTHXacuaa OUp Heva XK Xa-
paéusiap coaup O¥iaamM, yiapHu Kuckaua Kypub 4MKa-
MHU3.

o-emupuruw oFup (Macca conu 200 naH oprtuk 6yaraH)

IneMeHTIapia KysaThiaau, macanan: , Th—" Ra+;He. By

)Kapaéﬂﬂa 3NEMEHTHUHI Tap'mﬁ paxkaMH 2 ra, Macca cCoOHH 3ca
4 GUpNIHMKKA KaMasiiu.
Y8 — emupuruw XKapaéHupa sSiIpoaaru HeWTPOHIAPHUHT

OMpH NPOTOH Ba 2JIEKTPOHTa aijiaHANM, KATTa 3HEPIUsAin
2JIEKTPOH suponaH oTuinud unkanu. EmMupunuin Hatmxkacuna
XocHn 6ViaraH 34eMeHT TapTHO pakaMu BOIUTaHFUY 3JIeMeHT-
HuKHra Hucbaran 6uTTa opTaam, Macca CoHM Yarapmainu. Sarm
xocun G¥ATaH AApo AacTnabku sSAPOHMHT u3ofapuea aiinana-
au. Onataa, o-eMUPHINLL KeTHIAH B-eMUPHIMLI XaM ro3ara
KeAWIIM Ky3aTwiaiu, Hatixkana N/Z nuchbath TYpFyH KMii-
MaTra SKuHIalaan.

2B — eMUpWUIMII HATHXACWIA SIPOAArH IPOTOH HEHT-

poHra aWjJaHaau, sZIpOdaH IMO3UTPOH YMKMO KeTamu, siIpo
Macca COHM V3rapMaitjin, JeKHH SIHTH 2JeMEHT S/Ipo 3apsiiu
jpactnabku aeMenTHUKWIaH 6uTra KnIuK 6Vnany.
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K — apbumandacu sanexmponnune 80poza «kyrauit», («xam-
paNHIiK») SAPORATH HPOTOHHHHT OHpM AApOra 3HI AKHH
6¥aran opbutantan (K — kKabaT) 1ekTpOHHH OMPUKTH-
pU6 ONMILY Ba HEHTPOHTA aHnaHmuura onud keaanu. Hatu-
Aaga aapo 3apsain 6upra kamasan. K — xkampanuiu sa %8 —

CMUPWIMILA SAPO 3aDsAM OHpra KaMasnH, JeKHH Macca
COHM Y3rapMmaiinu, gape aitHu 3AeMeHTHUHT usaﬁapuea ait-
NaHajM: _ .

" D+E—,4D+v (HEHTpHHUO).

Y — HYpAGHWI OJATAA SAPO Y3HAAH MKKH Xun 3Heprﬂﬂf_a
3ra 6¥IraH o — 3appada couraHsa coagnp Oymaau. Macanan,
233 ;U SUIPOCH TOPHit AAPOCHTa ailanTana sHeprusiapH 4,195

Ba 4,147 MaB G¥arad o — 3appaganap xocua 6ynaan. byn-
A3l XOMATAATH 3ApPAyvanapHRHr 2HEPIMANAPHHAHT $apku
0,048 M3B v — uyp KYypHHHILUHAA AIpOAAH YHKHO KeTaj,
VHUHT DHEPTHSICH PEKTPMarHiT TYAKMHNAPHHUHET 3HF I0KOpH
IHEPrHSVIM KHCMH — peHTreH ékM Oolnkava afrraHjga v —
Bypnap coxacura Moc kenanu. HIynaai sueprusra sra 6¥nran
TYAKHH Y3YHIHK:

o be 6626107 Ke3107 et 19878107 Kom _
E = 0.04810° 5B1,60210OK 0,07710°1 XK

=0,26-10-10 pi=0, 026 1M ra TYFpU Keaaau.

Typau Xun 3HEPTUSAM G- 3APPAYANAPHUHT XOCHT 6ynu—
waHy 1V 4-pacMBard cxeManapnaH KYpHll MYMKWH. ¥paH
eMUPHANIINGS X0CKH GY¥naauraH Topuii haxaT acocui Hep-
FeTHK XoJjatgaruHa OVaMai, v ¥3MHHHT KY3FaNAraH XonaTHra
xaM YTuwe MyMKuH (a}. TOKopH »HepreTHK x0omatgarv Sapo
(Ky3FanraH XOAaT)HUHT SIHAII JABPH XYAa KHCKa 0¥nud, aapo
ACOCHH 3HepreTHK XOJaTra YTHIUH HATHXKACHAA PHEprHANap
dapku (0,048 M»>B) v- Hyp k¥puHMUIHAA atpodra counna-
2. by pacMIia KeATHDIITAH COILZa SHCPTETHK AHarpaMMara
KaparaHaa Mypakkafpok, 6Ymrag v - HYpJIZHHII X0AaTnapu
XaM- Ky3aTiaap KaH, OyHAal X0JATIapHH TEKUITHPHIO TApO-
A2 HYKJIOHMAD Xo#aawaiuraH Mypakkad Tys3wiuiinra sra
6ynrad sHepreTHK KoOHKMaIap Mapxyl 2KaHIMIHHE K¥pca-
TajM (B).
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Tabunit panuoak-
THB MOARANAPHUHT ?gu
TapkHOMIard aToM-
JIADHUHT NapYyalaHu-
jhie7} HaTHXacHaa
xocun 6ynagurad 6up
KaTopAaru M30TOom-
JIADHHUHT Maccajapu
6up-6upunan 4 M.a.
6.ra dapk KMIMUIH
aHukaHrad. ByHnaii
JXapaéH amanra olum-
LIMAAH OJIAMH SApoaa
taitép He 3appaua iyx
90M, JEKHH sIpO
2HepreTMK adsanpox
Oynaran xonarra YTu-
IUHAQ HYKJIOHJIAp-
HHMHT MYCTaXKaM ry-
pyXH — 2 Ta NpOTOH
Ba 2 Ta HEHTPOH OHp-
naumb He ra aiina-

4,147 r1s8
& 19538

Iwépep

0,048 138

HHUIIW CHCTEMaHWHT
IHEPrUACUHH KaMaii-
Tupaan. By Xxonuca
KVIIYWJIMK pagMoak-
THB eMUDHINMIL HATH-
Kacunaa o~ Baf- 3ap-
pbauanap XOCHJI KH- [V 4-pacm. B-eMHDUINLIZAH KEHUH XOCHI
mb OMMDATRITHART YA Y- HYDIAIMIT CXeMACH: 0t— o8 U HUHT
cababu Oynanm. 22

Il il b ek it oo o
Aym Oyairan eMupH- rn;lra 3ra xojtaraan ::cocm‘{-mnaﬂa ;b“rmuﬁa
Auuiap 4 ounanm conup GVnamuran YarapuuLIap cxeMach.
TALIKMI KMJIaau.

. Topuii ongacuHU TaWKUI 3TyBYN Tabumit pa-
JHOAKTUB 2JIEMEHTAAPHUHT Macca conu A=4n dopmyna opKa-
a4 udonanavaan (n — OWAAHU TALIKWI ITYBUYM M30TOMIAp-
HHUHI Macca coHMHM 4 ra 6ynranaa kenub unkaauran 6VTyH
coH). by ousara XpoHOJIOTHK XUXATAaH KeHNHPOK TONMKITaH

2 h 23 Z 432
usororapaan “, Cf, 2'Cm, U, %°Np, S Pu, Pu, *Pa nap

xaM KuputHauiiu MymkuH (IV. 5-pacwm), llly xkaropnaru
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WNEMEHTARPHUHI OXH-
puia Gapkapop H3o-
Ton ’;Pe xocun 6¥-

Jagm.

2. HenryHuii
OMJACHHH Tau-
KMJT 3TATHTAH PAgHO-
AKTHB 3J¢MCHTIAD
CYHBUH CHHTEC3 KH-
JIMHTAH 3IeMEHTAAp
opacHaa SKaHAWTH
MabayMm Oynmu. by
KATOD 3IEMEHTAAD
yuyH A=4n+1 dpopMy-
ja Mo¢ kenaaad. by
ounana GoOWACBYM
uzoTonzap cudariia
"mCf, $Bk, iCm,
BTh, BU  napHUHT
€MUPHIHIIH BaTHXa-'
cuaa TYPFYH H307T0N

iy ) .

ocun Gynagu

IV.5-pacm. Topwit ommTacn (A=4w) ga pa- “3Bl X yran

AROAKTHE eMMPWInW KXeTMa-KeTaurnaa  (IV, 6-pacm).

XOCHN OVAAIMIaH M30TOIUIADP KATOPH. 3.YpaH ouna-
o " CUHW TALIKWA 3TYB-
YH PATHOAKTHB 3AEMCHTIAPHUHT Macca COHH A=4n+2 dop-
Mynara MoC kenaau. By katop 7, U aau Gouinananu ge6 xucob-

MaRap XM, NeKHH KEHHIM ONWHTAH MabIyMOTAApAaH
AHMKJIAHKIINYA, 6y IAEMEHTHUHT Y34 *, Pu HUHr o — eMu-

pHAMINH HaTHXRacHaa xocwn GYnaau. By Karop (IV. 7-pacMmra
KapaHr) ab3onapH Keitus tonunran o Cf, “Am, %iPu Ba *Pa

Nap eMHPWIULIA HATHXACHAA XOCUT GVITaH H3IOTOMIapHN ¥3
HyHTa onanyn. By eMUprMIn KATOPH TYPFYH H30TON *, PB 61-

JaH TYTa/U1aHalH.

4. AKTHHHY® OHUAACHHHHT absonapi A=4n+3 ¢op-
MYJTACHTa MOC KemaguraH W3oTOIUIap KaropHnup. by onnara
KHpaaMrad panuoaxths H3ototiaap (V. 8-pacM) ssHTH CHHTE3

KHIMHCAH dnemedtnap oEs, “Cm, ‘pAm, 2 Pu, 5;Np Ba
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> U eMHpHINLINAAH

xaM naigo Oynras
M30TOIUIAPHU Y3 HUM-
ra onaau. by katop

203 e
TypFyH msoton ' Ti

OuiaH TyrauraHaju,

IV.4. Paanoakrus
EMHPHIHII KOHYHH

PanuoakTur emm-
PHJIHII KApaéHUu MO-
HOMOJICKYJISIp peak-
LMSITTADHUHAT KHHETHK
KOHYHuUAT/Iapura 6yii-
cynaau. Papuoakrtus
MOAIAIADHUHT MHK-
JOPH BaKTHUHT hyHK-
LHHACH, SBbHU BaKT
yTuim 6unaH mapua-
NaHMall KoIraH gacTt-
JIa0KK MOIJIa MUKIIOPU

IV.6-pacm. A=4n—1

¢ A THO- (HenTyHMit ounacu) [ 7
Kamasi Gopaa. Panvo KaTopuia eMHpHIHUI ﬁﬁ,
AKTHE NapyalaHWIl paryscacuma XOCHA

TE3JIMTHHH — %]E- op- bGynanuraH m3oTOILIAp
KeTMa-KeTJIUIH,

Kanu Genrwnacak, Gy
Te3/IMK GolanFuy Moaaa MUuKkIopy N Ba napyanaHui 10M-
muiinury (k) 6unan Kyiinaaruya GOEIaHraH:

-4dN _ N, (IV.2)

By (opmyna panMOaKTHB €MHUPWIHIL XapaéHUHWHI acOCHIH
KOHYHUHWHT MaTeMaTMK udomacuaup. Popmynamsaru
A Xap CeKYH/Ula eMUpHIraH aapoaap yayuim 6Vaub xap kaH-
Jai MoIJla YYYH XapakTepau Kuiimarra ora.

by KonyHHU Kylinnaruua taspudnall MyMKHH, gakm Oup-
aueuoa paduoaxmue MoOOaHUHe RAPYAAAHAOU2aH MUKOOpU dacm-
aabku Mukdopdaeu moddantine Masiym YAYUWUHY MAWKUL Imaou.
Arap BakT apudMeTHK Nporpeccusi Tapauiaa optud 6opca,
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IV.7-pacs. A=4n—2 {(ypaHn oMRack) KATOPHIAIN MIOTOINAD KETMa-KeTImUrt.

MO TAPKHOHAATH PagHOAKTHE MOJAA SAPONAPHHMHT MHK-
BOPH TEOMETPMK TIPOTPpeCcCHAAA KaMasi.

APTalnuk, arap | ¢. BABOMHAA UXTHEPUMM3AATH AADONAD-
HUHC apMi (By KuiiMaT Gouikada xaMm OVauliM MyMKuH, Oy
KATTANMUK Xap Oup MONNAHHHI XYCYCUATHIA OOFAHMK) mapuya-
AaHca, KEHWHTH CeXYHA JABOMHAZ KONTAH MHKAOPHHHT
AHa ApMy napyanadaau. bowkaya afitranga, 1, (AacTiab-
Ku xonar)sarn N, nona aapoaaH 1, rava Nt A0OHa KoJjca,
YHAA

= At

Nr=N,e éku N = e (IV.3)

(Oynja; e — Harypai acrapudmnap acocn) 6¥aagu. TeHrna-
Ma (IV.2) uHTerpannasca xam yiioy reHrnama {FV.3) Hu omuin
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1V.8-pacm. A=4n—3 (aKTHHHI OHAACH) KATOPHAATH H30TONI4D
KEeTMA-KETAHIH,

MyMKHH. K¥nuHua paaMoakTUB €eMUPWAHIL TE3JIUTN SPUM
eMUPUIMIL 1aBpHU Tm Karranudry Ounan xaMm tascHduiaHaam:

%i —e ™2 Bxku In2 = &M (1V.4)

Arap Oy wudona sorapupmnanca AT, ,=0,693 Exku
Tm:?lgi 6ynanu. PannoakTus eMUPHIMITHMHT aCOCHI TaB-

cudu cudaruna T, , nan Tawkapu acTiabKn paanoakTHB-

123



smkHuHT 1000 MapTa KaMaiuiuy yayH capd 6¥nanuraH BakT
10 Ta T, , HMHr KMAMATHIA TEHT.

PannoakTvs eMUpUINIL KOHYHMAAH aMaJlla KaTTa axaMu-
ATra sra OyArad pajvoakTHB eMHPMIMLI KATOpMaa aHpuMm
HM30TONJAPHUHI MMKAOpMI HMcOaTaapura TEerHilId MyXUM
Hatuxa kenub umkanu. by XomatHu O6m3 ypaH ouiacu
(A=4n+2) maru OMp KMCM KeTMa-KeTAMK MHCOJMAA KYpub
ynkamu3 (IV.6-pacmra Kapanr). by karopmaru 21?,;Ra HHHT

MabIyM MHUKIOpMIaH “2Rn Xocun Gynamu, y aca ’;Po ra

napyaigaHaju. Pamuii Ba paioHHUHT DapyanaHyil TE3TUTH TYP-
WYa, paauid yyyH Tm'—=1590 WUn paniHoH y4yH Tm=3,8 KYH
Ba YIapHUHT Xap OMpUHUHT MUKAOpUra Gornuk, Oyaanm. Tax-
pubaHUHT DOLIIAHFMY BaKTHIA XamH PAIMOH MMKIOPH KaMm
6ynranaa napyananub NOMOHMMIA alIaHAAUTIaH MUKIOPH V3U-
HMHT panuiinan xocun oynanurad MUKIopuaaH o3 6ynany. Bakr
YTHIIK OWIaH XocuN OV1aéTraH pajoH MMKIOPH OPTTaH CapH
napyanaHuil Te3JIMry XaM opra Oouuiaiiiv Ba MabiyM BakT-
OaH cYHr xocun OGynaérraH Ba mapuyanaHaérraH pajgoH MHK-
JIopiapy TeHrnamu® MyBo3aHAT Kapop Tonamd (TaXxMHMHaH
2 oiinapnan cyur). Iy mapoutia xocua 6Vnaérrad paaoH aToM-
JIap COHM MapyanaHaéTraH pajuii aToMIap cOHUTa TeHr 6yaa-
nu. byHaait MyBosaHar xonaria paauii Ba pajioH atomaap COHU
Oup-Oupura TeHr, abHM TeHrdama (IV.2) man AN =AN =
=A,N,=... Oynanu, trenrnama (IV.4)uu xucobra oncak

N A
%y, = T;‘ Kejaub ynkauu. T nap Typau xun 6Yiauim Ha-
1 2

THXACHIA PAIMOAKTAB MYBO3aHATIA KATHAIIAETIaH MOAaiap-
HMHT MUKIOPH XaM Typsinua 6ynanu. Arap Tabunit U nan

92

| ToHHA oJMHCcA, YHAAH XOCUJa OVianuraH Katop ab3oaapu-
HHHT Mukgopaapu 1V.2-xansanga KeATUPHITAH KuiiMaTiap-
JaH ubopar Oyrann.

V. 2-meadsan

A=4n+2 oHnanars paiHOAKTHB MOIANAD MHKIOPHHHHT MYBO3aHAT
xojaraa T xwiiMatm Ouaan Gornapmmm

Hooroinap zgg U 33:11'}] 1—;‘; U 7i: Ra 2;2 Rn
T 14,5107 fjpn | 24 kyn [ 2.7-10° i | 1590 iman | 0,02 cex
MU;Ulﬂ MUEIOPH, T 9‘91 }U‘ 1.4 [0‘ 59.6 {]._1!5 ] * |0 L
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Tabumnii paivoakTUBIAP OWIACH TApPKMOMIArM OMpOHTA
ABL3OHUHD SAPHM SMUPWIKIL IABPH BA KOATAH MOAMANAPHUHT
MUKIOPIApH MabiayM OVIIca, KoJraH ab30JaPHUHT APHM eMH-
PHMIMII AABp KMEMATAapHHH Xuco6mal Tonuin MyMKUH. XyI-
M 1Y YCyiad panuitHWHE SpUM eMUPUJIKLI JIaBp KHAMAaTH-
naH doiinaraHn® XKyaa XaM CeKMH NMapyajlaHaiuraH Ba Tax-
pubana aHukiIab 6yIMalIMraH YpaHHUHT SPHUM EMHPHIIHIL
AaBpu Xuco0yad ronuaraH.

IV.5. Cynnnii paiHoaKTHBIMK

HOxopuna kypud Veuwaran (IV.3) pannoakTvs eMHUPWINLI
peakumManapuiad Tamlkapu siHa 6Mp Typaaru KapaéHHM —
CYHBHIl pAMOAKTHBIMK OMilaH DOFIMK peakuusiiapHi Kypuo
yraMu3s.

Bupunumn Mapra cynbuil paimoakTUBIMK Xoaucach 1919
iunaa 9. Pesepdopn ToMoHMAAH KyHMaary xapaénaa Kysa-
THIAM:

‘He+'N—'"O+P

By renrnamann kuckaua “N(a, p)]0 x§pruxummaa 3mu

MYMKMH. ByHpait peakiusyap opacuia HEHTPOHHUHT XOCHA
OyauinMra oaub Kenran GOIIKA peaklus axaMUATAWIUD:

:Be(o:, n)‘éC (Oy peakuus amania HedTpoHIap MaHOau cH-

daruna Xu3Mar KUianm).

Anponap aefitponsiap 6unan 6omMOGapAMMOH KMIMHIaHia
TabuaTaa KysaTHIMalNIuran U30Toriap OJIMHaAK:

a) 9(D, P)D’ peakiug amanra olurasga OWTTa HEUTpPOHU
OpPTHUKYA OV/raH sapo U30TOIN.

6) arap D(D, n)®’ xapaéuu ro3ara Kejica, Xocu1 O6yiaraH
STHTY M30TOT1A OPTHKYA NIPOTOHAM siipo naino 6yaanm. Tai-
KW TabCUP HaTWXKACHAA siponapaa coaup OVianuran yara-
puuap 1V. 9-pacmaa ake aTTUPUITaH.

1934 itmnna 6upunum mapra M. Kiopu Ba @. X. Kiopu

f;Al(a, n)f:P peakIHMsICUMHK YpraHuIITaHAa SApolaH Macca-

CM aeapauK WYK Oyaran mycOat 3apsanu 3appaya — MO3WT-
POH OTWIKO YMKMIIMHK Ky3aTauaap.

by xapaéHaa opTUKYa NPOTOHHYW SAPONAp V3UIAH YMKA-
pub o6opanu Ba TYpFyH u3obapra ainanamgu. Slaponap Vauna-
r'd OPTHKYa Mychar 3apsaiiaH «KyTHAHID» HYanHu 6omkaya
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o3 (e,2)

T A7) xam — K=kobGukuagaru

i 3JIEKTPOHIAH OMpHHH A4-

Hez : “n- pora TOpTHO OnHLI OpKaJIH

XaM aMalira OlMpa ONHILIH-

ook (BA), L aep HHU 10Kopuna Kypub Vrras
3/MK.

7 (7,) (Br), (D2n) JlaBpul cucTtemagaru

TapTub pakamu 43, 61, 85

et ). nen) €omd) g 87 GYATAH BIEMEHTAAp-

7 HUHT TabMaTaa yupamaciau-

M2 o (.272),\(re, 37) ruHuHr cababu siapojapu

Gexkapop 3KAHNUTHAAAND.

w3 s Bynaii sApoNnapHu CHHTE3

L = N KWinb onuil aHOpTraHMK

KMME YUYYH KaTTa axaMusiT-
IV.9-pacwm. flapo peakumusnapuaa a1po  rg sra sau. 1937 iwnna mo-
Maccacd Ba 3 apsAHIMHT V3rapuiim. AMGlEH AApOCHra JeHTPOH
OKWUMHU EFIUPUING TeXHe-
nuit snmementy cuHted Kuaunrad: K. Tleppe Ba D. Cerpe:

. Mo( D, n)":_‘Tc

1940 finnna BUCMYT o — 3appava OunaH GomOGapaMMOH
KuannuG actat snementu cuate3 Kumuuran (1. Kopcon,
K. Mak-Kensu, 9. Cerpe):

™ Bi(a, 2n)hAt.

[Tpomeruiiny XK. Mapunickuii, J1. Inenjenun sa Y. Kopu-
3J11ap SApO peakTopuia PallMOAKTHB M30TOIUIAD apaialimMa-
cuaaH axparud QJITaH. DHI OFAP 1EMEHT — (PpaHUMIHUHT
TypryH u3otonu . Fr 1939 iwuta M. Tleppeit Tomonuan 4n-+3

o

OWJIACH AN :‘;U HUHT TaOMMI PAIMOAKTHB IapyanaHuil

MAaXCyJIOTJapy TAPKHOUIaH axparud oJnHIraH:

a\qU 3o — 3ﬁ-—)“ Ac ;‘..J]-r

1940 fiwnnapiad Keiivuru aasprapiaa siupo Gusukacu co-
xacuaa onub GopwiraH TAAKWKOTIAD HaTWXacHula JaBpui
CUCTEMAlla yparial KeHuH KOITAIITras ANEMEHTIADHWHT U30-
TOIUIAPH CYHBHIl yCy/Ula cuiTes KuianHan. Taprué Homepu
93—96 6yaraH SHIH SACMCHIIAP YPaHHHU EKM TUIYTOHHHHM
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o-3appavyaniap 6unaH 6oMbapaumMoH Kuinb onuHrad. Keiun-
'Y SJIeMEHTIApP KYHUIArK XapaéHyap acocuiia CHHTe3 KWIMH-
rau: '

PULEC™CE +4in

1964 iimnna T. H. ®aepos wornpanapy 6unan |+ Pu Hu

»Ne monnapu 6unan 6ombapaumon Kuau6 onurax (Oy s.e-

merTra AKIIlna «pesepcopanii»> Homu Gepiutran). 1970 ifin-
naaca ', Am ra ;,)Nc¢ MOHIapUHK Tabeup KuinG omnwran. Pyc
OJIMMJIAPDHHUHT TakIupy Ounan Oy sneMeHTra «<HuJIbcGopui»
Homi Gepunran, nekurn AKIIna yHra «rannii> Homu Gepui-
ray.

IV.6. Snpo sueprusicupan doipanaunm

SlnponapHUHT CHHTE3 KapaéHWu XaM BHeprusl YHUKapHIl
Ounan copup Gymaam. Macca couu Katra 6yirad sigponap nap-
yanadranga ynapaudr 0,1% Maccacu xucoOura HEprust ax-
panub yukaau. Macca coHn HucbaTaH KHYHK saponap y3apo
Oupnaiinb SHrM SApO XOCHA KWITaHJa siHaja Kynpok (Mac-
cara 3KBUBANCHT MUKIOPAA) Heprus axpanubd yukanu. Kyéu
9HEePrusiCHHUHT acocuil manbau 6Yynran

4'H—'He

kapaénna sca 0,7% macca xucobura sHeprus axpanud yHKa-
nu. Bopopon uszoronnapu — aeitepuit GuiaaH TPUTHHHHHE
peakumdara KMpHiuMiiHga

‘H+ H-!He+n

aca 0,4% wmaccara SKBUBAICHT MWKJIOP/A SHEPruUs axpanut
YUKAIH.

OaunG Gopunrad Taxpudanap HATHXACUAAH MabiyM Gynm-
HIMYa, arap IOKopMaa aiTwirad factnadky MoasatapHu oji-
auii atom Oom6a ne® atasran Kypuamara Xo#iiaHca, yiaap
¥3apo peakuuara KHpMuinb, xapopatHu OMp Hevya MHIUTHOH
pamuycra Kanap kyrapu6 iobopanu. Jlexin | T nan Gy kapa-

éHna doiganaHuil Makcaiara MysodMK 3Mac, YyHKH y pa-
JHOAKTHB MOMIA (ApuM emMpuimiu gaspu 12 ftun), Gyunas
TalIKAPU YHU CHHTE3 KHIWO ONMII HUXOSTAA KMMMAaTra Ty-
HIaIH.
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Xapoui makcamwiap yuyH RHIIATHLI MyMKHH OYIraHd supo
KYPOJIH S1p0 TApyaiaHuily aCOCHAAQ BYXKYAra Keaaam, JeKun
X03upya Oy XapaéHllaH acocaH SJIpo DSHEPreTHK IMEKTPOCTaH-
Msaap Kypuuaa dhoiaananuimMokia.

IV.7. Kamépuii 2/1eMeHTIIADHHHT KeJIH0 YHKHIK

Ep mapuaa 100 ra akun kumépnii aneMenT yupauan. Kou-
HOT (KOCMOC) XMCMJIApPMHHM TEeKIIMpHUIUIapJaH MablyMKH,
Ky€ui, of Ba TYPIM TYMaH XMCMJAapAa X03UPTH 3aMOH KUME-
cura MabJIyM OViiraH sjeMeHT/iapaad OomiKa SAeMEHTIAp yu-
pamaitau. by xonat «Ep Ba KonRoT XHCMIapH 3JeMeHTIApH-
HHMHI YMYMHILIHK XoaBcacH» e aTananu.

X03Wpru 3aMOH TacaBBYpJIApUra KaparaHiga, KHMEBUH 2/1e-~
MEHT/Iap loAaysnapaa comvp OynamuraH sSApo peakLHsiap
HATHXacHOa coaup Gfma.auraﬂ aspomonnsa bup-6upura Kapa-
Ma-KapiyM UKKHM (akTOpHH ¥3 WuMra onamu; 1) rpasura-
UHOH CHKHAMUI, 2) XKyAa KaTra MHKAOPAa SHEPrus 4u-
Kapuui 6unaH coamp 6ynanﬂran ANpO peakHusaap.

10Onny3 Mopmacu xocwi OYVMMUIMHMHT nactinabkm (MOTH-
nowit) GockuuKMaa 4aHr Ba rasgan ubopart Marepusi rpaBUTa-
1IHOH GocuM Tabcupuia ucki 6ounakan. Temneparypa 102 K
JlaH I0KOpH Japaxara KyTapwiaad; Oy XonaT 10Jiay3 MOAJacu
MAaBXyJIMTMHUHT Oonuianuin naspu 1e6 kadbyn kummnanu. Hly
[aBpaa 10Jay3ia TepMOsIpo peakuusiap conup Oyna Gomi-
siaiinm. ¥Onmy3 Mommacu acocaH BOAOPOA TUiasMafaH Tapkub
TonraHaurn cababnm ronays naiipo GYAMILHMHMHT GHPHUHYM
JaBpHA «BONOPOA-TENHH» 3aHXUPUIA TEPMOSAPO PeaKilus-
napu 6opamm. 1V.1-pacMaan KypiHHIIMYA 5APO HYKJIOHJIAPH
opacuaaru TOpTHUIIYB Kywiapu macca conu 50 ra erraspma
Makcuman Oynanu. YHOaH eHruj €KW OFUPpOK sipoiapaa
Hykiaonaap 3audpok 6orranran. Ly cababnu orup simposap
(A>50) emupunranaa xam, enrun siapoaap (A>50) 6up-oupm
Owniad GMPMKKaHAA XaM 3Heprus axpanud yukanu. «Boxo -
PO -TeNlHit» 3aHKUpUAA Kyitunaru xapaéunap Gopanu:
{H+H=2iD+ B (nosutpon) — v,_ (ueiitpuno) + 0,42 MaB

’D+!H—iHe+y +5,5 M3B;
JHe+;He—3He+2{H+12,8 M3B.
By xabu simpo peakuusiiap HaTvxacuaa 4 Ta IPOTOHIAH
SMUTTA TeUi sIpocH Xocui Gynaau:
41H-> He +2)B+2v +2v + 26,6 MaB
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Heiirpunonusr xap 6upu 0.5 M3B sHeprusHu ¥3u 6unaH
onub kerand, bup iimn pasomuaa Kyéul ury xapaén xucodura
¥3 MaccacHHHHT 1-10~" KMHCMHHR «Kyfianpanu». TYpT Gockuu
JABOMUJA _
2'D—’He + n+ 3,25 MaB; 2,D—"T+H + 4,0 M3B,

2T->He + n+ 17,6 MaB; D+.He—,He+ H + 18,3 M3B,
BocKuunapaan xabMu 6yu6 77 D 25 He +3) H +3n+47,15 M3B

wapaén aManra omaad. By skapaéHaa paaHoaAKTHMB YHKHHIM
HYKIUIA KaTTa axaMMsITTa ora. by sHepreTHK Kapaé€l HaTibKa-
cuna Kyéw nnasmacuga xapopat 10° K ra eragn, sappava-
napHuyr KounoTra rapkani® KeTHIIHTa MarHUT MaillloH Kap-
LWIMITHK KYpCaTaiu.

Kyéurary Oy xapaéunap JaBOMHHM KYHKAAry TeRriaMa-
nap Ounan wWohomanaill MyMKHH:

iHe+3He—!Be Ba {Be+jHe—'"2C

ByHIaH KeHHTH <y T e P oA -a30T» 3aHXHPUAATH SAPO
peaxuusnap coaup O¥YMHIUH yYyH MMKORMAT naijno G¥naau.
ByHMHTr okMOaTHAa IOJIAY3Rap MapKasuaa BOLOPOL MHKIODH
KaMaimO, reayit MUKAOPH OPTAIH:

12 L 13 13 13 L
LC+H-0N, TN C+ B
1 8
“C+H-UN, "N+ H-"0
BO-SUN+ BT, SN+H-C+H He

KOnaysHuHr anya coBYK CHPTKH KMCMUZA TPOTOHIApA3H
reJIii aToMIapu CHHTE3 KMAWHA Gouuiaiigu. By xomaThy nipo -
TOH-NPO TOH 3aHXUpU ned atanagu. YInepoa KOHUEH-
TpaltUACH eTapiH Japaxara eTraHiaa renmit yraepod Ouaan
peaklUMATa KHPUIIARH:

&
"C+;He—"0

Hatkaaa He HMHT MHKIOPH KaMasiiH.

by xapaéunap Mo0aliHuaa onaysnap Mogaacu 3HuramutG,
YHHUHI TeMHepaTypacH Kytapwiane, Okubaria yraiepom-yr-
NepoA 3aHXMHP yIVH Kepaki wapout (T=6'10¢ K} apa-
THIAAN BA TeHrAAManapu Ky#una 63Wirad sapo peakiMaIapH
coavp G¥nanu:
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ICHICMe; HCHIC i Narlp
12 13 23 I .. ¥3 12 20 4
Cr . C -, Mg+ n, TC+ Co Ne+ He

AHa 1wy peaxuusaaap OunaH OUp KaTopaa sHa GOWKa pe-
aKknpsnap xaM Gopamv. MOnny3HMHI MapKasHra aKUH 6yaras
uccHy coxamapia C, 0, TNe xabu sieMeHTIap BOAOPOA

e

GWIaH peakuMAra KHpMINaaM; Maciaad, 5C+H - N;
[ i 17
O+ H- F.

By X0/aTHU YT ACpPOA-A30T 32HX U pH neb ataun Mym-
KHH. Mapkasuaa yraepoa-asorT 3aHXKUpUH coaup 6¥naétrad Ba
CUpPTHI2 BOAOPOANAH TeAMil CHHTEe: OYnadTraH «E1i 0Agy3»
YIyH MUCOJI TAPHKACKHAA KYEUIHH Ba 6an3u 6OLUKA 10Nay3Tap-
HH KypCcaTHId MyMKHH.

H0nay3 pUBOXUIAHHILIHHUHT OyHAAH KeHHHIH GOCKHYM ot -
Kapaéd peb avanany; ©AAY3 KU3HO, YHUHT TeMOCpaTypacu
10° K ra errapia eHruiI jieMeHTiap eMupuant o-3appada-
nap xocun Gymamn.

- 3appadaiap f:Ne OunaH peakuusra KHPHIIKO,

Mg, 281, 7S, ¥Ar, 3Ca Ba *;Ti H30TOILIAPHHU XOCT KIUIAIY:

IHe+iNe—2
6! Ho+ 2 Ne—4Ti

«OK MuTTHNAp» 1eb aramagdraH Gab3H 0AAY3INap altHaH
- XKapaéHHK SOLHIAH KeHHPa&TraH 0NIYy3Nap KyMIacura K-
paam.

IOnay3aap 3BOMOUMACHHUHT <MY BO3aHAT XapacH»
Ie® aranakurad COCKHYMIA SHT HCCUK TEPMOAAPO XapaeH 3-10°
K temneparypaga coamp Ovnmaau. by Gockuyaa saponaap Ou-
NaH 3MEeMEHTNAp 3appavyaiap opacuia CTATHCTHK MYBO3aHAT
Xapop Tonagk, Ana wy 6ockuuna Cr, Mn, Fe, Co, Ni Ba Cu
3IAeMEHTAAPH XoCuA OVaaau. IOnay3 3BOMOUHACHHUHT Oy
DOCKHMM Ky[a KHCKA BakT SABOM 3TaiH; YONIy31a MOpTIal
coanp 6¥Aud, YHIATH MofgaH#Hr 6Up KMcMU da3zora coyn-
110 Ketany. Coulnral Moaaa TapkuGuna Boaopoasas TopTud
TO TUTaHTa Kadap Gapua snemeHTaap 6vnanu. Jlekun Cr, Mn,
Fe, Co, Ni, Cu snemMeHTiap WOAKY3HUHT MAPKA3HIa KONATH.
Xyna orup wanysnapaa nopraawi coaup G¥AraHnnan KeitvH
«HeHTpoH KaMpanuu» GO0CKHYH OOLUEAHAAH. YMYy~-
MaK Macca coHnapH 4n+1 (Oy epaa n-3neMeHTHHHP Macca

130



COHMHM T¥prra Oynranaa kKeau® uukaauraH OYTvH COH) TH-
nuIary eMeHTIap HeliTpoHnap MadGan OYIIINKA MyMKHH;
JapXaKuKaT

13 4 16 1
LC+ He—" O+ n

Illynra x¥pa, «HeHTPOH KaMpalHid» XapaCHH I0AAY3-
HHMHF XaMMa KHcMMaa OOpHIINA MYMKYH. ByHIa Xap Xun sHep-
THSUTH HEATPOHJAAp MUITHPOK 3TaAHn. By peakumsnap HaThxKa-
cuaa atoM Maccacu 60 gaH opTHK GYNTAaH OFMpP 3IEMEHTNIAD
(wy XyMaagaH, Xo3Up epaa Mapxya Synrad B-akrue Tadumii
PaAMOaKTHE M30TOMNap) xocun Gymaan.

Xyrocanap

1. PanuoakTHBINK XOEMCACHHMHT Xawid STHRUILUU aTOM
SAAPOCYH MypakKkad TY3MAraHANTUHM KYPCaThH, UYHKH PaAHO-
AKTHB FIEMESHTIAPHUHAT AZPONAPH anbga Ba OeTa (XaMIa raM-
Ma)} HYpAap YMKApMIY DWIaH ¥3-V3Hua napyalaHanm.

2. DAeMeHT aToMAAPH AAPOAAPUHUHE MYpaKKal 3KaHIHIH
KaTTa KHHeTHK 3Hepryuara »ra 6ynran annda zappavanap Gu-
JIaH AAponapHH 6oMOapAKMMOH KUIHIL OpKATH HCOOTAaHAN.

3. 4. A. MBaHeHKO Ha3apHsACHTA MYBOGHK Xap Kavmak 3lie-
MEHTHMHI SApOCH NMPOTCH Ba HEeWTpoHAapaaH (HYyKACHMNAp-
Ja") Ty3untaH. SAnpona NMpoTOHAap HeHTpowIap Owian aapo
KYYNapH opKaiH Gornanud typaam. Aapo Kywiapd HUXOATAA
aKuH Macodana maexya. Hyknounapapo Macoda opTyeH Gu-
JIaH AIpOo Kydnap 3avMdaaliuut KeTaau.

4. ATOMHHHT SOpPOCH XaXM XKHXATHAAH ATOMHMHI V3Mra
KaparaHjaa KapHii6 YH-103 MHUHT MapTa KMUYWK OVTHILMra Kapa-
Maii, ATOMHYHT 6apya MacCcacH VHUHT 2ApOCHTa Koilnaurau.

5. Agopo MaccacHRU yraepoa SHpmHKIa wdosanalaurax
OYTYH COH amoMuukz macca colt 1ed IOpUTUWIAAN. ATOMHHMET
Macca COHHM YHMHT aapocuaa 6¥nras npoTod Ba HEMTpoHAap
HMFPUHIHUCHUTA TCHT.

6. dapo mpoToH Ba HeWTpOHRApIAaH TapKWUO ToRTaH, yiap
OHMpTranukaa Xyaa KHUWK XaKMHR srafulafiiay, ylapHHHT Oup-
Gupura TabcHupH (¥3apo TOPTUILYBU Ba OUp-OMpPUAAH KOUH-
un) ¢axaT EHMa-€H KoHAALUTAH HYKITOHAAP Tydaihnu o3ara
KeAanH.

7. AMHH GNEMEHTHUHT U30TOTLIAPH GHpP XM MUKIOPAA NTPo-
TOHTa, ACKHH Xap XMA MUKJOPAAFH HeHTpoHra 3ra OVaanu.

8. Anponap a-3appava, 2N1EKTPOH, BO3UTPOH counll, K —
KOOMKYadaH MEKTPOHHHHT AApOTa «KyJallH» HaTiwxacuia ¥3-
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Y3MAAH SMUPHAHLIH MYMKHH. Xap KaHaai paauoakTHE MOA-
AAHHUHT APUM CMUPWITHL AABPH MOLAAHMHT BacTAA0KH MUK~
aopira GOFENHK aMac.

9. MkKkeTa OpoTOH Ba MKKHTa HEHTpoHAAH refuti Aapocu
xocuna O¥nranmaa ymymui macca 0,03 yraepon Gupauk xazap
KAMAgAH seHY; 4 T reXnf SIpock Xocun 6ynranaa Macca 0,03 ¢
kamaanu. By mukgzopia macca 2,7-10° 2K aueprudra a3xenpa-
aentanp. Hemax, aToM AaPONapHHNUHT X0CHI OFAMLI YHeprH-
ACH HUXOATAZ KaTTa.

10, Aapoga coanp G¥naznrad YIrapHIUIAPHU CYHEBUI YCyRla
AAPOAAPHKHT KATTa DHepriany (GoM0apauMOoH KHAWHAETFaH
AAp0 MycOAT 3apAAMHHHI HTAapHIUHLI KYYHHH eHIUIl YYYH
€Tapad 3Heprusara sra Oyarad) zappadanap Owaad 6omOap-
ANMOH KWTHIL HATUXACHAA aMAJIFa OLinpuil MyMxwH. Helit-
pan 3appaua — HEHTPOHHUHT OYHAQIH MMKOHMATY aHYA SXIIH.

11. Aapo sHepruAcH aXpanud JUKULLHAR OFHP 3MEMEHT-
Aap (MacanaH ypaH, TJIYTOHHIl) SAPONApPUHAHT OVAMHHIL
PEAKIIHARAPY BA eHTWA JJIEMEHTAAP SAPOAApHHMAr ¥3apo
QUPUKUMILM (MACalaH, BOOOPOL ANPOIAPKAAH TeRHi sapona-
PHMHMHT XOCHA OyNMHI peakuinsanapH) axaMmHsATra 2ra.

12. Slapo GYMHHHIIAAA COAUP GYNAAUTAH 3AHXHPCUMOH
PEAKIMSHUHE MOXMATH AP0 GVAKHTAHUAA aXpanud YuKamu-
ral HeliTpounap 6oKa aaponapuin DYING wbdopaau. Jlexun
OVHAAN YINYKCH3 PEAKLIMS DACMEHTHHMHI KPHTHK MacCcacH-
- AaH XaTTa mapyacuiardda coaup Oyaa onamv. by xon artom
IHEPIrUACKAAH THHY Ba XapOuil makcamiap yayH dobiaana-
HMIJA 96TUGOPTa OIHHATH.

13. Aupo MoRNACH IHEPIeTUK XOCCACH HYKTAH Ha3apHIaH
OHp-GUPH DHIaH XKANCAANUITAH TOMYH XYCYCHITHIG 2ra geb
Kapanca, 6011KaYa HYKTa| Ha3apiaH, SAPOHWHT MyXUM Xocca-
JapuHn (Kydr-KyDT SAPONAPHUHT MYCTAXKAMAUTH, <«CeXp-
AM paxaMmhap» MaBXyLIMTH) SADOIATM HYKIOHJIAp 3JACKTPOH
K00MKAapra ¥xia ManiyM CTPYKTYpAara 3ra 3KaHJIHria xam
K¥ara Tauoradand. byHaadt sdepretux xobuxhap AnarpaMua-
JApUHKW AAPOAa coaAup BYnaguraH xapaéHJapHUHT v-HypfIa-
HHU CTIEKTPHTIA acOCAaHHO Ty3HL MYMKHH. Haponap XaMm aTom-
Aapaary 3AeKTPOHNap Kadbm acocHil Ba KY3FaAraH xonataa
OVIAHIIH MYMKHH.

14, Xo3uprada Aapoaap XOCcanapHHu TEKUENPUWILL, YIapHH
M3ONAANI TABOM 3TMOKAA, ACKHH KY3aTWITaH XOAMCanapHi
TYIYHTHPYBYH HTOHA Ba YMYMUE HA3apHs XA SPATMACAHU
HVK.

15. KnMEsuil 3neMeHTAapD AAPO peakiManap oxkubATHAA
JIIY3Napaa Xocun oynrau.
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Casoanap

1. PaiinoakTHBAMK XOAUMCACHHHI TYIIYHTHPUMHT. Panuoax-
THB JIEMEHTHHHT SpUM eMUpHaniL Jaspu Huma? Heura pa-
JMOAaKTHB KatopHu 6unacna?

2. PannoakTiB CWDKHII KOHYHW HAManaH noopar?

3. CynbHit palMoOaKTHBIMK XOOMCACHHUHT Kallud 2TuIn-
nmHuHr cababn Ba MoxusaTh Husanad ubopar?

4. K-kaMpanuii Ba mo3uTpoH YHKapHo eMHUPHIMILIA KaH-
Jai Ysrapunuiap 6ynaau?

5. Yanykcus 91po peakUuHsIHUHT MOXUSITHHY TYIIYHTHPHHT,

6. TepMosanpo xkapaéuuuHT Oo1IKA Xapaéunapnad dhapku
uumaga?

7. AliHU 31eMEHTHMHT OGP U30TOIIH YHUHT HKKHMHYH H30-
TonuuaHd HuMma 6unan dapk Kuaaau?

8. PanmoakTMBAVK X0AMCACH Ba YHU YpraHuUIa KylaHH-
JIAATAH VY YCYJIHM aiiTnl Oepunr.

9. PajnnoakTHBIMK 2HEPTHSICH KAHIAN OupauKkIapia Viga-
Hanu?

10. PaguoakTHB eMUPMIAIT KOHYHUHUHT H(OAACHHH Ty-
LIYHTHPHHT.

Macanaanap

1. Arap pagHoaktue Monna 6up cexynmna 37 mMuuiMapn
MapTa eMHPHJIKLITA yupaca, YHUHT PAIHOAKTHBIWTM — Oup
«kiopu» 1eb aranca, dGup rpamm cyBeus paauit (11)-6pomu-
HUHI PAAHOAKTUBINTH HEYa «KIOpW»Tra TeHTr?

2. Arap panmoakTun Moiiana Oup cekviyuia 1 MUUTHOH
eMupHaUL GVica, YHUHT paanoakTusiniu | «pesepdopirra
TeHr jeb kabya kuwmHrad. | rpamwm pamuii (1)-cyandaraunr
PAIMOAKTHRIMTHHN «pe3epdopaiap» 6unan upoaananr.

3.a) pammit; ©) paloH: B) NOJOHHNH: T) AKTHHMIL
J1) TOpHit 3JIeMEHTAAPHHUHT alb(ha eMHPHJINIIN HATHXKACH-
Aa Kauaait uzoromiap xocun 6ynanm?

4. a) kworii (40):  6) akTanmit (227):  B) panuii B (214):
r) panmii E (210): 1) topuit C (212) snementinapu Geta-
EMHUpHIMLITA yYparaHaa Kanuali usororviap xocuj OViann
(Kapcjap vMuMaa Macca conap depwiran)?

5. beira anbga Ba MKKUTA OeTa-eMUPUINLIT HATHXKACKHIA
ypaH (235) kannail aneMedT uzoronura aaasann? VHuUHT
Macca COHM Ba TapTMO pakaMMHM KVPCATHHT.

6. Cynbuil pamoakTMB dreMeHTIap: a) paimnodpom (78);
©) panuonukens (57); B) patnomapratet (51) HO3WTPOHIAP UK~
Kapuin OM1aH eMUpHATanaa Kauaait u3otoruiap xocun oynam?
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7. PEL[[HO&KTHB IMEMEHTHHHT €eMHPHAHII KOHCTAHTACH
K=1,4-10"" 6¥nca (Oynaa BaKr ceKyHaaap 6naaH HpoaganaH-
FEIH) ¥YHHHI ApHM CMHPHAHIIT TABPDHHH TOIMHHI.

8. bupop pagHoakTHe 3AEMEHTHUHT Ypraya gufail BaKTH
25,7 KyH O¥nca, YHHHI eMHPIIHYE KOHCTAHTACHHM TOMHE.

V BOB _
KUMEBUN BOFIAHWIL

V.1. Kuménuil Gornasmunuir ymymuii Tascudgm

KuMépuit GoFnaHuIn peranga, OM3 aToMaapapo TabCup
ITYBYH Ba YAapHK OWPraluKAa viial TYpYBIM KyUNapHH Ty-
myHamMu3. KHMERUH OoFmanuItyHET ¢adabu WYHIAKH, ATOM
€KM HorJIap Y3apo OMpHKKaHAA YMYyMUIT 3HEePTHA TYTYMH Yaap-
HUHT aiipuM-aiipiM xonaa Oynarad sasugtaardra HUcOaTaH
KHYHK KditMaTra 3ra 6¥raan Ba cicremMa $apKapoppok, XoaarT-
HM 3raanaiad. Arap Gupop cucTema OHp XO0JaTA3H HKKHHYHE
XOnaTra YIraHza YHHHT 3HePrusa TYIYMH Kamaiica, Oy xonuca
«cucmeMa Inepzemur Mandaamea sza 0vadu» nerad ubopa 6u-
J1ad tascudnaHany. JleMak, aToMIapaaH MOJIeKYIanap XOCHN
OVnuIMHHHT cabalbM cucTeMaaa SHEpPreTHK MaH(AaTHHHT
commp OYynummoup. KnmEsHit GOFMaHMIN YHHHE SHEPTHACH,
V3YHAUTH XaMAA BANCHTAMKIIApapo Oyp4yak KaTTaaury Oufakr
TascH(pnaHagK.

AToMA3p ¥3ap0 TADCHPAAMIIM HATYOKACKAA V4 XMA 3ap-
pavantap (MOAEKYAAAAD, HOHAAP 84 SPKUH PaidKaniap) Xocun
oYU MyMKUH, MoReKkyla MOAARHHHI MYCTAKHI MaBXyl
OV OMAIUEAH 3HT KHUHK 3aPPayvacH IKAHIATHHE IOKOPHAA

aitu® yrank. Mosekynanap SHp-OHPHAAH ATOMAAPHHHT COHM,
MoJeKyla TapkUGHAArH aTOMJapHHMHT MapKaziapapo mMaco-
danapu, GorraHULI 2HepruicH 6unaH dapk Kiwiagu. Uynon-
um, OUp ATOMIH Ba K¥N atoMIA MoaeKynanap ovnaau. Hoaup
razfapHUHT MOIEKYAANAPH OJATAArH 1IApOMTAA BHP ATOMITH
Oynca, noAMMep MOANAAAPHRHI MOASKYTATAPHHEN XYAa Ky
aToMAAp TALKKA KHJIATH.

MonekyaaHH TallKud KWAraH atomiap BaJIeHTAHKIApDH
opacuaary Oypuak Typnuua 6ynanu. MacanaH, cys MoJgeKya-
CHAg KHCIOPOJA BaneHTIWrH opacHaarn oypuak 104,5° ra,
H.,Sma onTHHEYrypT BajleHT HyHanwium opacuiard Gypuak
97°20° ra TEHT, METAHAA 3Ca YIEPOA aTOMAADH OPACHIarH
Oypuak 109728 HM TAWIKMA KWIAIH.

134



Kumépnit 6omanviunm ysum £
YUYH 3apyp OVATaH Heprusa MUK- Ey
JOPMOOFJIAaHUII DHEPIHUA -
cu ae6 arananu. Xap 6up 6oF
YUYH TYFpH Keanurad 60EnaHuin \
sHepruscu Kuitmatu 200—1000 £n
kXK -Mone—' opanuruna GYnanu.

Macanan, CH,F na C—F 6Gorna-
HHUIL aﬁepmﬂcn 487 xkXK-monb!
ra TeHr. AToM KM MoJleKyJianap-
HHHI 2JIEKTPOH OepHIH EKH
Kabys1 KHJIMO OMMILIK HATHXKACH- &r
Iia XocHJ1 OYNainran 3appavyanap vy q-paem. Mkxku atomnan néo-
HOHIIAp neb aramanu. I/lomap paT HOHJIH MOJEKVIATArH TOp-
MYCORT oI MAnDER AR i ot
Coraas, Mo opuiOuts WG St () s s
Japapo Macoobara kapab ¥3ra-
JaH DoFnaHraH. PHILTH.

TVilMHMAaran BaJIeHTJIMKKA 5ra
3appavallap pKMH paaMkannap aeb aranamu. Maca-
Jlad, CN*, NO°, CH; Ba NHJ Jiap 9pKHH palidKannapaup. Opnar-

Iari HIAPOWTAA 3PKMH paiuKajulap y30K BakT MaBxyn Gyna
onMaian. Jlekun KuUMEBMI XKapaéHJIapHHHT OOpPHLIA YUIyH
IPKMH pajuKaiap Kyaa MyXuM polib YitHaiinm, X03upru BakT-
na 6up Heua Gapkapop palMKawLiap TOMWITaH.

Ana wyHM XaM aiTHII KepakKku, KUMEBUU OOFnanmI xa-
paénuaa ysapo OMpMKYBUYM 3appavanap opacujaa andarra uk-
KHTa Ky4Y TAbCHUP 3TaAM, ynapaaH OUpu 3appadajapHuHr y3a-
po topruaui Kyuu (E ) 6yica, MKKUHYHUCH — yIapHUHT Oup-
Oupnnan wrapuanu (E ) KyuHIHp (V.1-pacm).

Wonnanuin xapaéHuMHM Ky#HuAard TeHrnaMa Inakiuaa
uchonanan MyMKHH:

D+H=D*+&

by tenrnamajgarn | — aTOMHMHI 2J1eKTpOH Oepulll KOOU-
JUSTHHA MUKIOPHMH XHMXAT/IaH XapakTepaaian; YHH HOnjia-
HHII DHEPIUsACH €KH HONJIAHMIN NOTEHIHAIM /1e0 I0pUTHIANN;
I=E_ —E___ .. b1y, rascumon ¢aszana 6yaran nopman xoasar-
JArd aToMIaH Oup oaexTponiH 6araMoM YHKapHO wGoprm yuyn
3apyp Gyiaran MEHHMAJI JHEPIHsi MHKIODH HOHJIAHHII JHEepPrus-
cu — | aup. AtoM Ba MoOJNEeKyJla MOHJaHMIIM yuyH anbarra
aHeprug capd Kuammn kepak., Mormanuin sHepriscu 3B éku
KK -Mosb~! Gunan udonanananu. Kin anekrponra sra 6yaran
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aTOMHMHT OMp Heua HOHMaHK I noTeHumanu [, [, I, Ba XoKa3o
mapxyn. Xap goum /[ <L<I.<..<I 6¥nanu.

Honnanmui noTeHuHanHHH cncmpocxonnk TCKIIMPHII
HaTuXxacuaa Ba Oolika meromiap OuiaH aHMKJIAII MYMKMH.
Arap KHCKa TYJIKHHJIM CIIEKTpai coxara MyBoMMK Kelaaurad
JIEKTPMArHuT TeOpaHMIIIAp COHM v, MabiyM Gyiica, noia-
HHW sHepruscuin Trank KoHyHH acocua

I=hy

i i
TeHraMa éprnamuaa xucobnab uukapuii myMmkuH. H. bop Ha-
3apusicura MyBO(HK, BOAOPOJCHMOH 3appavalapHUHT (KyM-

najaH, BOIOPOJIHMHT) MOHNAHHII SHEprUsicH /= 13,63‘,12i dop-

Myna Omiran xucobmanamu. (By dopmynana Z sanpo 3apsau
TapTub pakamu; n — bop opOUTACUHMHT DOLI KBAHT COHM).
ATOMIaH GUPHHYM 3NEKTPOHHH YMKApHO 1060pHLl YUyH
MHUHUMAaJI MHKJIOP DHeprus Taiab KuinHaau; Macaiad, Li yayn
F=3,392"5B, [=75,641 3B, 1=122,42 sB.
K11 571eKTpOHIN aTOMIAPHUHT HOHJIAHULL [TOTEH IMAIIa~
puHKM Xucobnaul yayH:

1=136Z;
“s

opmynanan doitnatanuin MymkuH. by eppa: n* — adgek-
THB KBaHT COH, Z* — aupoHuuT sdypektun 3apaau. Ix. Cheit-
Tep Takiugura mysoduk #* unan n opacnaa Kyitnaarn 6or-
AAHMIL MABXYIL:

arap n 1 2 T 6
oyncan* 1,00 2.0 30 3,7 40 4.2

n* BynaH 1 opacuaaru aiiupMa (h—n*) KBaHT nedek-
T aebd arananu.

Sipponunr sddexTus 3apsauau xucobnain yuyH yiby
kurobHuHT V.21 Kpemuna keatupunran Crelitep Kownana-
puian doiganaHuin MYMKHH.

V.2. Daekrpmanuiiimk

DeMEHTHUHT MOHIAHKIL TToTeHuMany (/) KaHyanuk Ku-
yuk 6Viaca, By 2MeMEHT MIYHYANHK KYWIH METamIHK Xocca-
jsapura ora 6¥namu. Wlynunr yayn 11, . Mennenees naspuii
cucTeMacuia xap Kaicu gaspHUHT O0ITHIAH OXUPHTA YTTraH
CalMH EMCHTIAPHNHT HOHIAHNUII 3Heprusicn opTul Gopa-
an. Macanau, Li nuHr wonnadum norenunanu 5,392 3B, Be
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auku 9,32 3B, F auur uonnanuuwi gotednyanu 17,42 »B ra
TeHT. :

JLappuii CHCTEMaHWHT Xap KANCH TYpyXiia I0KOPHIAH Ma-
CTra TYWIraH Capy HOHJTaHMILI SHEPTHACHHWHT KHIIMaTH Ka-
Maiiu0 Gopaan, MacanaH, HATPHITHUHT HOHTAHHLI TOTEHH -
any 5,14 3B, kanuiinuky 4,34 3B,

DAeMEHTHHHT 3AEKTPOHTa MoHAMHTH. MabayMKR, AaBpai
CHCTEMAAA Xap Kaiicu BaBp MYMAA JammaH YHrTa ¥TraH caliuf
ATOMHHHI ¥3Mra DNMeKTpOH OUpUKTHPUD ONHHI XOCCACH OpTa
Oopamu. ATom ¥3ura aNMeKTpoH SHPHUKTHPHO onub, Ywa ane-
MEHTHHHT MaH(Hil HOHHTZ alAaHdaTn. DACMEHT aTOMH OMp.
IMEKTPOH OHPHKTHPHO OATaHAA axpanu®d YMKATuraH 3Hep-
M MUKZOPU AifHU SNEMEHTHUHT 9 NT¢KTPOHTAa MOHWHI -
Aurd ped aranamu. By mukaop kA -Mones=! €kH 2neKTpOH-
ponbTAAp* Oniad Ynyauu6, E xapdu 6wian Genrianagy. Dne-
MEHTHMHI 2JIEKTPOHIA MOWWIIMIA KaHYANMK KaTra Oynca,
YHHHT MeTAUIMACIHK XOCCATAPH IIYHYARH KYWIH M(oranaH-
ran Gynany. bav3y JIEMCHTIAPHHHEY 3/IEKTPOHTA MOV MIIMIH
V.1-xansanma kexrupwirad. Kagsanian KYpuHaauKH, arap Be,
N Ba Ne HHM Ha3apra OJIMacak, 3NeMEHDIAPHUHI SNEKTPORTa
moiinaaurd Il gappna yanaad Varra yTran capd optid Gopaan.

V. f-cadsan

Bavnin ANeMEHTAI PHEHT JNEKTPOATA MOHHLAKEH

Snement | E, aB | Paesenr | E, 3B | Qaemenr | E, 3B | 3nement | E, 38

H 0,754 C 127 { Na 0,54 Br 3.54
He |-022] N |—o21| Mg | —24 | 3,29
0,593 0 1,467 | Al 0,52
Be 25 F 345 Ci 3,61
B 0,30 Ne |—034] K 0,52

* DneMeHT/IADHMHE 3ASKTPOHra MOMMINNTA EKM HOHNAHHEI TIOTEH-
puany 3B Gunan Gepwnrad O¥nca, yH Kkam-mons~! Ta alWAaHTHpUIl
KMiHH 3Mmac. | 9B=4.88-10-1%/299,8=1,602-10-" 3pr; sneMeHTHUHT 1 MoO-
AMAa ABOragpo COHWra Telr atomnap O¥nrass yayR 6,02°10% ra xinait-
Tipamus; 1 kxan=4,184-10" apr Gyurann yaeyd 4,184-10'"" ra &¥nmamus.

23
1,6[)2-10””46_’&%%6 =23,06 xkan-mons='. Yuu K umone~! GhmaH Hiona-

nacak 23.06-4,184=96 48 ra ara G¥namns, l.l.[yHHHrﬁelc: 1 3B=8068 cm~';
I em~'=12-107? xXK-monp—".
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Bepunnuii, a30or 8a HEOHHMHY SAEKTPOHTA MOMMIUIAIY
Mandnil kaitmatra 3ra. ['pynina vamna ©KOpKAaH nacTra ¥rraH
cailuH E HUHr KuiiMaTy opraay. bunobapuH, E HUHT AaBp Ba
IpYTITa HuUkAa ¥3rapdi TapTHOH TaXMHHaH { HHHT ¥3rapuin
TapTHOUTa MyBodHK Kenaau.

DAeMEHTAAPHHHT METRUIMACTHK XOCCAIAPHAH AKKOI Mho-
Jajgail yuyH 3nextpMaHduivmx (DM) TYIIYHYACH KHPHTHI-
raH. AMHH 2JeMeHTHHHT TaKpHOHI sNekTpMaHGUITHTH YHIHT
MOHMAHMIN SHEPTHACH GUNAH ANEKTPOHTA MOHUINUTY HUFHH-
JucHra (€KM YHUHT SpM#ra) TeHT:

OM=F+{ &kn OM=EH

E+ I'xpiiMaty xatta GYnrad saeMeHT aToMU MOJeKysa Tap-
KHOHAArW 3MeKTPOHHH V3Wra TopTaid Ba OCOMHIMK OmiaH
MaHgpui 3apANTAHTaH XONaTra yTaaM, OYHHHT HaTHXKacHaa
MOMEKYRana UKKHTA KyT10 nadno O¥nanu, OvHaai BasudTaa
KyTOaH GOFMaHHII 103ara YuKand. MacanaH, hropHRMr DReK-
tpMmandminuru 3M=17 42+3,62=21,04 3B, antniinnku sca
BM=5,39+0,54=5,93 5B ra texr. Yaap opacumarn Hucoar
21,04:5,93=4:1 ra renr.

He, Be, N, Ne kabu aneMeHTIapaa 2ACKTPOHTE MOWHI-
AUKHHHT MaH$UH kaEMaThH 0¥ cababy — Oy saeMent-
JIAp 3MEKTPOH TY3HIMIHUIA IOKOPH CHMMETPHUS MaBXyJ Ba
YHapHUHT OpOHTANAADH 3AeKTpoHnap OunaH GaraMoM EKH
apum Tynrau 6ynann. He atomusnur 1s2-opGuranvra ga Ne
ATOMUHMAT 25 2pS-0pOHTanuTa fHa 3AEKTPOH Kenaub Xyimu-
Na oamaiigM, YyHKKH Oy KoOuKIa KVLIHMMYa NeKTPOH YYYH
oV YpHH HYK, AHTH KearaH 3nekTpoH daxar Oy opburan-
AApIaH 3HePTHACH 0KopH GVaraH opérrannapra xounati-
WK MYMKHH, OYHMHT Y9VH 3Ca KVUMUa MEKAODIA 3HePTHd
tanab »ruaanu. Be atromura xenu® xVIUWAALIHIaH OpPTHKYA
anekTpoH GakaT Be HUHT 2p-opOurtannra Xoitialia oNajH;
By XONaT aMara OlLMILK YYYH XaM 3Heprus tamnad KulIuHa-
o, A30T aroMAna 6urrta s-pa yura p-opOurtanmas ubopar .
INEKTPOH OyAYT IOKOPH CHMMETPUK Ty3wiimiura >ra. HAHru
MeKTpoH Keaub kViuuiaranvaa p-Kobnk4a CHMMETPHSICH
Oysunany; OYRMHN Y4VH XaM KJIHMMYa 3Heprud tanad stH-
Aanu.

Kucnopoa atoMura OMTTa AHTH 3JeKTPOH Kenud Kyuinmi-
FAHHAA IK30TEPMUK 3MHeKT Ky3aTAnanu:

O+e=0-+2,33 3B
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Jlekuy kucaopoa atomura siia 6urra (kamu 6yiau0 MKKu-
Ta) DIEKTPOHHUHT KYVIIMIMIINA SHAOTEPMUK addekT cuda-
THIA coaup Oynamnu:

0+2e=0"—6,76 2B

K¥n 3apsin manduit wonnap xocun 6¥anum 6ouika ane-
MEHTIapja Xam 3HA0TEPMUK XapaKTepra ora:

S+e >S5S +1,045B N+3e -N——23.7 oB
S+2e -8 —3,47 3B C+e—-C +2.08 3B
N+e -5N-—0,69 3B C+4e—-C* —30,7 3B

HOkopuna kenTHpWIran TePMOKMMEBUIL TeHrnaManapaaH
KYIHIard xyaocara KeJauill MyMKHH: KIHCJIOPOJl, OXTHHIYIYPT,
a30T, yrjiepoa Kabu 3N1EMeHTIAD aTOMIAPUMHUHT Ky 3apsUuli
MaH(hMil HoHAapra aitian i KapaéHM cucTeMa yyyH aHepre-
THK Mardaarra 3ra 3Mac; UIYHWUHT YYyH Xam ynap Gynoai
peakuMsIapra KMUMH KUPUIAAW Ba ONATAarn [apoMTaa 03
MHMKIOpIa MaxcyjloT XoCun Oynaau.

JI. Tomunr taspudura mysoduk, saexrpmandmitmg —
MOJICKYAAJATH ATOMJAPHUNT Y3Hra 3JIEKTPOIIADHH TOPTHO TY-
PHII KOOHJIMATHANXP.

V.3. Daexrpmandmiiimknn JI. Toanur yenyouna
XHco0nam

Okopuaa (V. 2-kuesm) KeATHpHATAH 2jicKTpMadduiiankim xucobnai
yeayou Guaan Gapua ancMeHTIap YUV SACKTPOHTE MOHHAAHK KMMaTIapu
XAKHMAA MaLAyMOT HVK SKauauru cababau oaekTpMaHGMIUIMK pYilxarnHu
TVANK Ty3HIo uMroHn 6¥imamn. [y cababnan dup KaHua yeaybnap rakaudy
atwaan. bupunum ymymuit veayouu J1. Moanur taknud kunan. Y gyiinna-
THYQ MYI0X232a IOpHTAM. ATAp MKKH JCMCHT ATOMIADHHHHT DIACKTPMaH-
dmiinurn Vaapo tenr 6yi1ca, A—B 6ormanni sHeprusaci A—A sa B—B bor-
JIAHKMLI SHEPrHSCHMHUHT YPTaua reoMeTpHK KMHMATHTa TeHT 6Vranu, dynKu
atoMmaap opacuaaru Maskyn A—A, B—B sa A—B xopanenT bornauniunapna
anexkTponaap A—A, B—B pa A—B narn ukky atoMm opacuna Gupaexk Tak-
cumaanany. Jlekun kymmank xosulapoia A—B opacuaaru Gorranmin sHep-
THACH reoMeTpUK YpTaua KMIMATIAH KATTa SKaHAWTH Manaym 6yagu. by-
1 cababu HKKHTA: DUPHHYHIAH, TYPAK SAeMEeHTIADHIIT aToM1apH boin-
ka-Gourka anekTpMaGUITHK KHiiMaTHIa Ora; MKKMHUHAAH, yaap opacuia
E1Fn3 gopanenT bornanniy dVnmacaan, won BOFIAHMII XaM V3 XHCCACHHM
k¥wanu, JI. Tonuir A—B BGorranvugard oprukda sHeprus KuiiMaTunad
afeKTpManduiaAnKIap opacngarn aifupMani xucobnawga dokaanannim
KCPAKIUTHHH Takamdy KU,

Macanan, H—F opacunarn Gornanui suepriasicn 566 wkK-mons—!; H—H
aa 436 xXK-mons'; F—F nma sca 158 X mons—' ra Tenur. H—H Ba F—F

OOFAp SHEPTHANAPDHHHHT YpTaua reoMeTpUK KMifMaTH JISS <436 =262.5
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KK monb™', Gunan 566 kA mMons~' opacujard akipsa 3035 kKK-mons~! ra
TeHr. TIOHHHTI 3NEMEHINAPHHHT HHCOHH 31eKTPMaHGMIINTH opacHiari
MyHOCalAT y4yH KyHHOarn QopMyIand TakaRgr 3tau:

X,—X,=0,102a1 (vV.1)

By Tenrnamagan doinananaauran G¥acak, GTOPpHHAT HMCGHA 3nexTp-
MarduiAnrk 3,9 ra tesr el Kabyi KMAMI HATWKACHIA BOLOPONHKWHT
HHCOMHA TeKTPpMAHGHANKUIH TaxMuHa 2,1 ra TeHT 3KaHJHTHHA TORAMHI:

X=X, =0,102 fo ek X, =3.9—0,102 3035 =39-1,8=2,1

Boaopon yuyH HMcOME 3nexkTpumaddmiinuk 2,1 ra teur aed kabGyn
kunHaaaod. Hxnpinanran HOM kuiimamiapn V. 2-Raipataa KenTHPHIITAH.

P. Manannken pa J1. [TonuuEr 3neMeHTIADHUAT MeTARANK Ba MeTANAMAC -
JIKK, XOCCAAAPHHN Takkocnah k¥puis yuyA ACKTPMaHGWTHKHUHT HAC-
6nit kuiiMataan doiganaHnuil TakKaud 3rau. BYHRRT yuyn aHTHiiHRHT
MHeGuli sRekTpmandmitaury | ned Kabys KunuHau.

KuMEBNHA DOFTRHHIUAHHT XYCYCHATH ¥3apo OMPMKYBUH SMEeMeHTAap-
HUHr HUCGAH HnexTpmandmiinnkaapn aitupmacura bornuy Ginaxmn. Arap
WKKH DNEMEHTHHHT HUCBHE anekTpman it opacHaary alupMa xarra
oyaca (1,9 nau 3,24 raya), Oy aMeMeHTRAD OpacHaa HOHJIK OOFEFaHNLI Xyna
KHYHK B¥Aca, KosaneHT OOFMAHW, aifMpMa VHYAa KaTTa OViMaca, KyTOaH
Gornanum xocua G6¥sanu.

Kumépni GOFnaHMInag acocaH BATCHT 3MEKTPOHNAPD HINTHPOK 2TanM,
$-Ba p-DAEMEHTIApAA BAICHT SAeKTPOH Ba3zHdbacHH{ SHT CHPTKK KABATAATH
IMEKTPOHASD, d-3AEMEHTAAPIA 3CA CHPTKM KABATHHHT $-2JIeKTpOHIApH Ba
CHPTKKHAAH OUIHHTH KABATHHHT d-DREKTOHIADH Oaapain. AHHK KHIIHO afiT-
raHga, SJReMeHTTa AOHMHMI aneKTpMaHdniinHk mMaHcyG 6¥Aagn ge6 aiiThH
XaKMKaTian OWpos SeTnamniira onud xenan., YyyHku 6y xocca Typau dax-
TOPNAp TAbCHPHIa, YYHOHYH, afHH JMEMEHTHUHT BAREHT XOJIATHTA, YHHHT
pacMuil OKCHANMAHWIU AAPAKACUTa, ATOMHM Kypuad TypraH Oolilka aToM-
NApHUHT KOOPAMHALMCH COHUTA Ba GOIKA BasHATAapra GOFAME. Xo03upaoa
IMEMEHTNAPHHHT IREKTPMaHGHANHTEHA Hpopanawna opbATANE 2MeKTp-
MaHGBRIIHK TYIUYHYacuIaH dofganaguamoraa. by xycycHar kuméenii for-
AAHWUINA KATHAWAETTAH aToM OpOHTANVMHWHT XomaTtHra xapad ¥srapaon.

V.4, Kumésui Gornann Typraps

Hon Goraanmn. DnexrpManHIIMKAADH XKNXATHAAK OUp-
OMpiaaH dapkK KHIYBYA aTOMAap ¥3apo TabCHP/IALITaHAa HOH
DoFnaHuIm Keaud dmKamu.

Kyrocnz kosanent Sopnanmm. Dnextpmanduiianry Gup xux
6VATAaH aToMnap ¥3apo TabCUpIAIranaa KyTOCH3 KOBANEHT
monekynanap (macanan, H,, CL,, F,, O,, N,) xocun 6ynanu.

Kyr6um xoBajient Gormanam. DreKTpMandUinuru Oup-
OupHIaH v Kagap KeCKHH (hapk, KMAMaiIHraH 3ieMeHTIap-
HMHI aTOMJApU ¥3ap0 TALCHPIALITAHHIA YMYMHE 2IEKTPOH
®ybT snekTpManduinurv Kattapok, 6yAraH aroM TOMOHTI2
cumxaiiay. Hatuxana kytoam KopaneHTt Motekynanap (HCI,
HF, 8ab3u opraHuK MoIAanap) XOCWUI Gyaamm.
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MeTana Gormanmm HWUCGATAH 3PKHH MISKTPOHRAAPHHMHD
METANN HOHAApPH OWUMAH ¥3apo TabCHPIAUIYBM HATHXACHIA
xocun Bynaau. ¥ acocan onguit MoOAJANTap — METAUIAPAA Y4-
paitnn. Metann OOFIaHHUIHMHY XOCHT OVAMIT MOXHATH Ky-
HMaarngaH UoopaT: MeTaN aTOMJApH Y3MHMHE BAICHT 2J1EK-
TpoHARPHAAH OCOH axpanul Mycbar 3apsaTu HOHIa aillaHa-
oIu. AToMJapaaH axpanud YUKKaH HHCOHATAH IPKHH
IEKTPORIAP MYCOAT 3aPS/LTH METART HOHIAD OPATTHEUTA Tap-
Kamaau Ba Metans OOFIAHMI Xocun OVaanM, sSbHHM 3JeKT-
poHnap MycOaT 3apsAil HOHIAPHH MEeTalUIaPHHHT KpMCTaJl
NaHXapacura MaxkaM SHPHKTHpagH.

Boaopon Sornanum OMpop MOJMEKYJIAHMHT BOAOPOA ATOMH
OMnaH GOUIKa MOAEKYNAHWHT KYSUIH 3A¢KTpMaHGHiil 3neMen-
™ €0, §, F, CI, Br, N) atomu opacuaa xocun 6¥nand.

Moxuartu: BOROPOR ATOMMHHHT pajMyCcH HMXOSTIA
KMYMK. YHAAH TAIUKAPH, BOAOPOR aTOMM Y3MHUHT ATOHA /K-
TPOHUHU CULKUTCA, 8KU DaTaMoOM HYKOTCa, ¥ HuchaTaH I0KOpH
Mychar 3apsara zra O¥aand, WyHaa KMcMal maHduit sapsag-
Jm bouwika Monekyra (HF, H,O, NH,) hap Tapknbuaary anex-
TpMaHDUit 2MeMEHT ATOMH KMCMAaH MycOaT 3apdany BeAOPOL
Ounan Gupuxani. bus onaraa cys Taprkubnun H,O 6unas Tac-
BUpiaiiMu3. JIeKiH acRUAa CYBHUHT TapKHOU (H O)n AaH oo~
par {Oy epaa n=2, 3, 4 Ba xoka30). Yynku cysna aiipum H,O
MOJACKYRAmapH 6Hp 6Hpu Gunan Boaopon GOFTaHHIIAAP Op-
Kanu GUpHKKaH OVnanu.

Temneparypa nacafiraHza CYB XKMHHHHT XATTANIANIHIIY BO-
nopon GOFnaHMILI MaBXyIUIMTHM OWAaH TYUIYHTHpMAIaay, ByHUHr
cababu yHAAKN, TCMIEPaTYpa Macaiiradia cys MOMeKyJanaph
AUPHKIALLIARM, HATMXKAOA MOACKYJSP <«yIOMAAD»HUHT 3UMIIHTH
xamaanu. OpraHMK Montanapaa (deHoAnap, KapHon KNCOTAAp
BA X0KAa3lonaphaa) xaMm BoAopol OOFmaHuvwl Mapxyn. Okcuanap-
HMHT uKiusiamMan Tyzwimted, JHKHUHT s3u cmipane Ty3uan-
15K BOAOPOR DORIANMIL MABKYILTHNH GHIaH H30X KHIUHAAH,

KopaneHT GoFlaHHILIHWAHI acO¢HiT Xoccanapi — OOF1aHUIL
IHEPTUACHHRHT HUCOATAH KATTANUTY, TYHWHYBYAHAHK Ba fyHa-
NYBYAH/THK. ’

biHobapHH, KHMEBHI OOFTAHUINHUHE MYCTaxKaMIMIH
acoCaH:

1} anexkTpod SYAYTNAPHHHI KOTUIAHMINWIA KAHAAW G-EKH
7-0OFAAHULL XOCH OYNHLLINIA;

2) aneKTpoH OyayTnap KOMMaHUIIMHHHT TYARK-TYIHKMAac-
JIMEHTA;

3} kavmal xypunmwaard (Kytocus éxkM kyronu) Gorma-
HKIIT XOCUNT OYRKINKTA BOFNMUK.
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V.5. Von Ooraanum

Won GormaHulll 31eKTPOCTATHK Ha3apus acocula TYLIYH-
Tupuiaau. by Hazapusira MyBoUK aTOMHUHT 311€KTPOH OepH-
1A €KU 3MeKTPOH OUPUKTMPUO OMMINM HATHXACHIA XOCHII
Oynaguran Kapama-kKapluM 3apsiuid MOHJIap SJIEKTPOCTATHK
Ky4Iap BOCHTAacHAa ¥3apo TOPTHIIMO YJIapHMHI TallKW KaBa-
Thna 8 ta (okrer) €ku 2 Ta (nybaer) anekTpoHu OVaran Gap-
Kapop cucrema xocui 6ynamn. Mo GormaHuny Moananap
KPHCTAJLI XOJIATAA YYpaiay, IWYHWHTAEK, CYBIX 3pUTMaiapia
MOH GOFTaHMIILIH MOJIeKyJaiap VpHUTa YJapHH TAILIKKHI 5TYB-
uyn mownap Gynanu. Mon Gornanmil 3HeprusicuHu xucobiab
YMKAPHIL HATHXaCHHHM Taxpubana TonmwiraH kuiMar Ounan
Takkocinad kypunaan. Ynap oup xun 6y1ub uukca, y xonaa 6us
IOPUTTaH MYJIOXa3aHMHT TYFPH IKAHIMTY TaCOMKIaHaIM.

Macanan, taxpubaHUHI KypcaTuiidua, ra3 XoJatujiaru
NaF nunr Gornanmm sHeprusicu 6,2 3B ra Tenr. [emak,
Na+F—NaF peakumsicu Hatixkacuaa 6,2 3B aHeprus axpa-
b YuKaau:

Na+F—NaF+6,2 3B

Bornauuir sHeprugcuHM Takpubmit xucobnawm iymm OunaH
Tonuil yayH NaF HUHT Xocun GyuLL peakUsiCHHN Y4 60CK-
Huga €éaMus:

1) Na»Na*+e —J
2) F+e 5F +E
3) Na*+F —»NaF+Q!

By epna: @ — snektpoH; [ — HATPHHHWHI HOHIAHHII
noteHumuanu (5,09 3B), E — drop aTOMUHUHT 31€KTPOHra
Mo-iumnuru (3,6 3B), Q' — HaTpuii Ba GTOP MOHJIAPUHUHT
¥3apo TabCUPAALLYB SHEPTHSCH,

NaF monekynacuaa nonnapapo Macoda 0,188 um ra teHr.
Honnap opacuparu TopTHilyB 3Heprusich @/ Hu Kyiinparunya
Xxucobsair MyMKHH:

o 122610712
gk —=———=17 65 3B.
Léo216°2 "
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DnekTpoH OyayTiap Ba SIPONAPHUHT ¥3apo 3JeKTpocTa-
THK MUTAPHINLL SHEPTHsICH Y KaIap KaTTa aMac. Y 2JeKTpocTa-
THK TOPTWIHIL 3HEPrusacMHUHI Taxmuuad 10% uHu TamKun
kunaau. Jlemak, 10Kopuia €3uirat peakumsinaru yanHuu boc-
KMuHUHT 3Hepruacn 0'=7,6—0,76=06,84 5B ra Tenrnup. Duan
viajga GOCKHY SHEPrusilapuHU KYIICaK:

O=—ItF+Q
0=—5.09+3,6+6,84=5 35 3B

bynaan. by xucobnad tonmuran kuitmar NaF monekynacu-
HUHT Taxpubana Tonuiaran ornanui sHeprusicu (6,2 oB) ra
axun kenaan. Wyrmait kuan6, NaF na non 6orranuin mas-
KYT OKAHJIMTATA MIITOHY XOCHJI KMIIAMM3.

Hon Gornanuiura ara GVaMaraH Mojiekyjaaiap yuyH Oyu-
Jai xpcobyann HaTHxKacK Taxpubdana tonuaran GornaHuil-
HUHT 3Heprus Kuitmatura akun keamaiinn. Macanan, CIF
MOJIEKYJIACH YUYH Hazapui xucobnaill pa taxpuda HaTuxacu
opacuja YHFYHIMK HaMOEH B¥nmaiinm.

Xarro, Hatpuit atomu drop aromu Gunan 6upukkanna xam 100% won
Gormarum xocin 6¥aamn. geiinim MyMKiH sMac. Moaekynasa xatHon anm-
OIHMHT ICKTPOH KOOHEFHHM KyTONaiau Ba HOHJIAP OpacHaa IeKTpon Dy-
IVTH 3uuaurn naino 6Vaamu, Oy oca Kyi6an Gorra Xoc anomaraup. Bus
wKopiia onub Hopran Myroxalamusia Oy xonuu seTrbopra onmaauk. Hly-
HHHT YuyH Ha3apui x1Mcod Ba Taxpndana TOMWATAH HATHKA Opacuna Bup
o3 (6,2—5,35=0,85 3B) dapk Goprurvnn k¥pamns. Woun Gornanuuum 6u-
PHEMAJIAp KWIWH CYIOKTAHAIMIAH KaTTHK Moaaanapoup. Macanan, NaCl
HHAT cyiokaannm Temnepatypacu 800°C, KCl nukn 768°C. Wion Boraa-
HHIIAW MOMIATAPHUHT CYBAArd SpHIMalapu. Xarto, Momiandir V3m Kui-
IHpHD CYIOKINTHPIITAHHAA XAM 21eKTP TOKMHK axiin VTrasanu,

HMon borranuil Moriapapo ¥3apo TasCHp HaTHXacwia Xocua Ginamnm.
Xap Kalc HOHHM 3apsiianran mwap neb Kapaw MyMKUH: UIVHHHT YHUVH
HOHHHHE KyY Maiaolu (pa3oma XaMma diHammmiaap Oyinia TeKHC Tapka-
JETH, SBHA HOH V3UTa KapaMa-Kapiin 3apanin 601ka HoHHe Xap Kanaaii
Wianuuyia 6up Tekneia Topra ogami. Jlemak, won Gornamam Byuanysian-
JHK XOCCACHHM Hamoen Kuimaimm. byunay Tamkapu, mandmit sa mycbar
won V3apo Gupukkad OVica xam mandimil won Oourka Myehar WoHIapHU
TOPTHLL XOccacHHH HVKoTMaiian. Macanan, +1 sapsanm Mycbar MoH Xam
¢nuaa ourTa Manduil non OVnumMra Kapamait, aita bomwka mandmil von-
Japan Yaura toprasepain. JleMak, Hon OoriaHmm TYHHEYBIAHIHK XYCYCHA-
THTA DTA DMAC.

Won bornanui HVHANVBYaHAMK Ba TVHHUVBUAHIMK Xoccanapura sra
ByaMaranmiat, Xap Kakcn MOH arpodmia MakcumMan MUKILOpAa yHra Tec-
Kapu 3apsuin womnap 6inaan, MoHaapHUir MAKCUMAT MUKLODH KaTuoH
BA AHHOITAD PALAYCHEMHT 61 p-6rprra Hucharan Karta-KnamMkanrura 6or-
JmK. Macanan, Na' arpodwmaa aur k¥mu 6wran 6 ta xaop, Cs* arpoduna
sea 8§ Ta Cl wonn xohiama oJaiu.

Hou Gornanmm HVHATYBYAHARK Ba TVHUHYBYAIIMK XOccanapyuiM Ha-
MOEH Kuamacanry tvdpaiton, burra mycbar ga Girrra mandmii nonaanu nbo-
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pat noH DOEIaHWLLNE MOAEKYNamap OLATNArH WAPOMTRA AKKA-AKKA Mab-
#yn O¥na onsaiing, ynap Supaalmd xyma Kim MoBIapial 1apkul Tonran
CHTAHT MOMEKYIA — KDHUCTALTHK XOCHA KWARAM.

V.0, Kopanenur dornanmu

Hon Gornannmn Hazapusacy acockna $axaT MKOPHA Me-
TalUl FATOTeHHATAPHHKHT Ba IUYJlap TUIMKAArH MOATATAPHUHT
TYSWIMUIMHEY TYLIYHTHPHIE MyMKUH 6ynam. Jlekun H,, O,
N,, Cl, kabn omauH MOAJANAPHHMAT, KYAYAIHK AHOPIaHHK
Ba OPraHMK MOSAANAPHWHI TYIMAHIIHHA M30XJall YIyH Ko-
BaneHT Gormanuul wazapusacH (Jlslouc, 1916) nan Qoiigana-
HHWIAIH.

KopaneHT GOFTaHMIL HA3apHACH ACOCHHR «CHPTKM Kapa-
TH CAKKM3 (KM UKKH) JEKTpoHAaH HGopaT aToM Sapkapop»
AETaH TYHIyHYa TallKWi 3Taau. by GoriaHuiiga 0apkapop KoH-
durypanns HKKi aToM opacujia OHp €xm Omp Hewra yMymuii
INCKTPOH KyQraap XocHn G¥AMMmRAAN Keaud wuxamm, Inek-
TPOH XKydThap XoCHT GYNHILIKIA UKKANA aTOM XaM HIITHPOK
stann, LIyHHHT yuyH xap OUp aToM YMyMHI XydT yuyH §3u-
ZaH agdarra MexTpoH Oepaau. KopaneHT GoraaHULI XOCHN
OVAMIWIHHK GUp Heva MOZIAIApAa Ky3aTHII MYMKUH. Xap Ou-
puaa OMTTanaH ICKTPOH OVATAH MKKM BOAOPOA 2TOMH ¥3apo
SAKMHJIAILTaHIa BOZOpOS MojleKyaaciHu (H,) xocun xunanu.
by kapaén Kyiuzarnya ndosa KHIHHaAK:

H+.H—-H:H

Xap kalicH aTOMHUHT YMyMUE Xy)T yuyn Gepamirad aek-
TPOHH CXEMana HyKTa Giian TacBupiaHrad. Boapopon mone-
Kynmacuaa OHp XydT 3MeKTpOH HKKH AJp0 OopacHaa Xoiina-
WHITH HaTHRachaa Gapkapop KoHdurypauusa XOCna oymui-
ra onud Kenagu.

®1op aTroMHAa OKTET, ThHH CaKKHU3 BMeKTPOHMH KABaT
XOCHJ OYIMINM YayH Oup 3MeKTPOH eTHIEMANTH, DTopHUHT
OMp aTOMU YHHHT UKKHHYM aTOMM OHMAAH OMPMKKAHWIA KO-
BafieHT OOFIaHMIL XOcuA OVAMILMHK KyHHAaru4a TacBupail
MYMKHH:

F +|= — FF

A30T 9TOMHIA OKTET XOCHI OVAMIIM Y9YH Y4 SNEKTPOH
eTHIUMAIN. MUKKk# aTOM a30TAaH a30T MOMCKYAACHHHHAT XOCHT
6ynuIIMHY KylHgaruya €3Min MyMKHH: -Nit+:N::N::N:

Nanrmiop GUPUKYERMM aToOMAAR OpacHia Xocwa OymaguraH
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IMEKTPOH KY(PTAAPHANT COHH MY ﬁﬂemeﬂ‘r BAJICHTIMIHIA TEHT,
ne6 kabyn kunaw. Macanam, H:N:H MOJIEKYJIACHAA a30T Y4

BAIEHTH, Bofopoa 6up BaneHTHH, sbHM NH, HMHr xocua
ﬁsmnmnna a30THUHI Y4Ta 3NeKTPOHH mu-mpox 3TaAN, Jie-
K#H OHp Ky TH HILTHPOK TMaliaun. AHa WyHIai COraHHLIna
MINTHPOK 3TMail Kosagurad 3MeKTpoHnap XydpTu — aapenaap
OPAIHFHIA TAKCHMAAHMATAH XY§T IEKTPpoHAap Ned aTanagy.
ByHaal aaeXTpoH KydTnap KYNMHHYA IPKHH 2JAC¢KTPOH
Ky¢TH aed xaM aTananu.

JNeiouc Ba JISHIMIOPHHHT KOBATEHT GOFAAHUII XAKHRATH
IMEXTPOH Ha3apugacH Mypakkal O¥IMaraH MoOLIaNapiaru
KHMEBWH GOFMaHMIIHA H30X1a0 GepIM; NeKHH Mypakkad Mo~
Janpaprard (afiHMKCa KOMIinekc CHpHKManapaard) KuMmeEBHii
GormaHMil TabuaTHHH TyLIyHTHpZ onMaan. Huma caGaGnaH
3EKTPOH OKTeTH €Kku ayOneruruna Gapxapop? Huma yayH
KOBANeHT GOFENaHHI 3eXTPpoH XydTaap xucobura xochi 6¥ma- -
W, ACTaH caBo/itapra TYAWK Xapod Oepa onaManu; OyHIoaH
taimkapu, Jiplouc-JISHrMIOpP Ha3apHACH CTATMK Ha3apus
6¥nnb, y 3neKTpoH Ba AAPONApHUHT XAPAKATIATH XONaTHHU
XHcofra oJIMaraH M.

{akar KBaHT MEXaHHKA acoCHIa KMMEBHit GORIAHHIIHHUHT
H3YIT HA3apHsUIapH ApaTHNIH. X,03HPIH BaKTa KBAHT MEXAHH-
Kana KEMEBMi GOFMAHMILIHA TYIIYHTHPHLI YSyYH HKKH yCITyGIaH
doitnanaunnamy. Yaapnau 6vpu easenm 6oranuw (Bb) memodu
HKKMHUYKCH — Monexyadp opbumairap (MO) Metognoup.

V.7. Kosanent GOFIAHHOS IHEPrHACH

¥3apo GHPHUKYBYHM aTOMJIAPHUHT SJEKTPOH GYIyTH GMp-
 GHPHHH KAHYANHK KV KOILTaca KUMERUI GOFNaHHII LIyHYA-
JIMK MycTaxkam Ginu6, 6yHnail GOFTaHUIIHE Y3HUI YIYH LIYH-
YATHK K¥N 3Heprus Tanad kunuHam, Souikava KMMuO aiit-
rapaa «COFJaHHI DSHEPrUACH» UIYHYAJUK KaTra
6ynanm.

Mosexyaadaeu alinu Gornraunwnu Gamamom y3ulb, xocur
Oyazan mapkuluil xucmaapau Gup-Gupuea xew mascup mmai-
duean xoaamza Keamupuiut yuyH 3apyp 0Vazan snepeus muxdopu
BorrauuIy SHepeuscu detiuradu.

KuMEBMil GOFTaHUL HEPTUSCHHUHT MHKZOpH 3B 8ku
kXK -monp~! Gunax wopananaau. borFrasuL SHePrUACHBHHT
COH KUHAMATH ¥3ap0 OUPHUKYBYM ATOMAApHHHT 3MEKTPOH
OynyTi LIaKAMra, MoNeKyJlajarn daponapapo Macodwara sa
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bouka dakropiaapra GOFIMK. Maca:-lau H, mosiekynacunaru
Oornanuin anepruscu 434,8 KK -Monn 0 Mo.rleky.uacma 498
KK -Mosb . MeTaHHIHT BUP MOJI MH mopuﬂu napuaian yayH
1661,6 kK kepak. Jlemak, Metanaaru xap Kailcu C—H 6orna-
HUILIHKMHT ¥pTaua sHepruscu 1661,6/4=415,4 xXK-monp~' ra
TEHT.
V. 3-kawipaina 6ab3n GOFMaHMLLTIAD YUYH VPTaua TEPMOKHM-
€BUil DOFIAHMIL SHEePTHANAPHHUHT KHHMATH KeJATHPHUIITaH,
V.3-xkansan. Kappanu Gornasum suneprusaapn (KA monn!
xucobuaa)
C=C 598;: C=N 615; C=0 695; N=N418; 0=0 498;
C=C81l; C=N 866; C=0 1067; N=N 946; S=0 469.
Slaponapapo macodanap (HM XHcobHma)
C—H 0,110; C—C 0,154; 0=0 0,121; Li—Li 0,267;
5—0 0,149; C=C 0,134; 0—0O 0,148, B—B 0,159;
C—F 0,137; C=C 0,121; N—N 0,1455; H—Cl 0,128;
F—F 0,142; H—F 0,092; N=N 0,110 H—Br 0,14].
Arom-uon Oorianmm sueprasiapu (kK -Monn ! xucobuaa)
Br82; - Hils "E€N1003: HIJ56;
C3527; He;230; CO'805; N,745;
C;697; 15102, CL120;  N;843;
CINTA59: L1221 - E117; NO'1046;
0,394; S;544.

V.8. Kopanent GOFTAHHIBHAT X0CCAJAPH

KopanenTt 6ornanmin TVHMHYBYAHIUK, HYHAIYBUAHIHK,
Kappaauauk, Kyréaanypuanank Kabu xoccanapra ara. Bono-
pon monexkynacu H, ra sna 6urra sogopos aromu H nunr
KeJub KYiHanm Ba H, MosieKynacHHMHT XOCHI OYiuLIn
MYMKHH amac. Ksant- _MeXaHMK xucobuaniap xam 6y xy-
nocauu tacaukaiim. ynuuraek, CH, ra aua Gurra H
kennd xywnand, CH, Hu xocui KuJia onmau,uﬂ by XONU-
ca KOBANEHT GOFTAHMIIHIHT TYHMHYBYAHAUTHHM HAMOEH
Kuaanm.,

Atomnap opacuaa KopajieHT OOFTaHHII XOCUI OVIraHuaa
Oup aToMIary 271eKTpoH OyayT HKKHHYH aTOMAATH 2JIEKTPOH
OVAYTHH Koruialau.

bup atoMHMHT 27€KTPOHU MKKMHYH ATOMHUHT $-31€KT-
poHH OunaH OOF XOCcHJI KWAraHaa xeu KaHjal HyHalnyBuaH
BANEHTAMK HaMo€n OVnmaiiam, YyHKU, MacanaH, Oup Bomo-
poll aTOMM MKKMHYM BOAOPOJ aTOMMIA KAICH TOMOH/AaH SIKHH-
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cHaary aftupma 60 k2K vy tamun kanaau. llyrra acocna-
HuO Be, MONeKyJacMHMHE HKKA Be aroMufaH Xocun oyanIu
peaKIJ,IrIHCHHH Kyunﬂamqa E3M LU MYMKHH.

Be+Be—Be,+60 1K

Jlexus ury BakTra Kagap Be, MONEKyIaCHHH X€4 KUM CHH-
Te3 KUJIaoAMAaraH.

B HHHI MKKW atoMK ¥3apo Oupukub, B, Monekynacunu
xocun kunaau. bynaa B atoMnrapubunr 2p, opdurasinapu oup-
OMpHHK KoTwTa® GuTra ¢ — GOETAHHIL XOCHJ KHAaAu:

2B-B,+260 xXK
by MOJIeKyJIaHHHI' TYIWIHIIHHA
‘B —B:

waknuaa udoaanaws MYMKHH.

B , MONLEKYJIa XOCHII OVNMILMHRAT SHa OOLIKA BAPMAHTHHM
Xam KypcaTmu MymKkuH. by xonna B aToMnapuxy apsani Fana-
EHTHPHAIM:

B(222p')+530 kKK — B*(2s' 222D, )

HMxaxat Mons B HUHT IeKTPpOHAapHHK KY3ranraH Xonra ¥TKa-
anm yayH 1060 kK sHepruda tanad xummuanu. Cyurpa Gy
KY3FAJITaH atoMaap peakuusira kupuuranuaa 1320 kX snep-
rug axpanud aukany. bynaan B, MOTEKYNaCUHUHT NyXTANHK
sHeprusacu E320—1060=26¢ k2K sxaunury kennd wiganu. by
Bapuantaa B, TapxuGuaa y4 kappamu SormaHuw Xocua 6¥mu-
UTH MYMKHH. *Mexun Oyura acocnavuo, (pa AKKa OOF IHEPIH-
SICHTA ACOCTAHUG XaM) B, HMHT TapaMarHUT XOCCACHHU H30X
Kkunub oynmaitan (Gy xama V.17 ra Kapanr),

Yoepox aromuapu acocuit xonataa 1522s5°2p? xougurypa-
uMqra sra. BHHoGapuH, yraepon aToMHIa 2 Ta TOK SJIEKTPOH-
nap Gopnurk Tydaiing 2 Ta yriiepox aToMH ¥3apo CHpUKHG,
C, MONEKYIACHHN XOCHN KHIJIQIH:

C+C—-C,+598 K.
Xocun OYAran MOJICKYAAHMHT TY3IWIMIIHHHM KyHHIAarn4a
TACBHPJIAII MYMKXHH:
CEC

by cxemana yriaepon atomugary 2p -opburaiapu y3apo
] 1a o-GopIaHuIl xOCHN KMIAAM, 2p- 8KH 2p -opburannap
3¢a OMTTA T-OOFNAHHII XOCHA KWJIAMU.
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A30T aTOMMHHWHT 2JIEKTPOH KOH(pUrypauuscu 1s2s2p° naH
ubopar; 6uHobGapuH, a30T ATOMHHWHT ACOCHH X0J1aTH/1a Y4Ta
)Kydmlammaran 9JIEKTPOH MaBXya (ynap 2p, 2p Ba 2p -op-
Ourannapra xoiaamras). A30THUHT 2 T4 ATOMUIAH MOJIEKY1a
N, Xocun 6¥aranna vkkura 2p -opoutan burra s-6orianuni,
KOJ]l'aH 2p,, 2p_-opbutainap 3ca — MKKMTA T, Ba 7-OOFIa-
HULI XOCH KMJIAIH:

r'.'ﬂ‘
f,g N.

A30T MOJIGKYJIACH DHI NUILKK MoJeKyaairapaan Oupwu
Xucobaananu:

N+N-N,+941 kK

Kucopoa aToMMHHHT 371eKTPOH KoHpHrypaumsicu 15°25°2p’
nan wbopar. Llynra x¥pa, ukkuTa Kuciaopon aromunan O,
MONEKYJIACMHUHT Xocua OViuim

0+0-0,+494 kX

TeHmaMa Omnad udomananany, YHUHT DAEKTPOH TY3IUIHILIH
Kyiuaarnya:

Baneunr Sornannwm yeyim O, Monekyaacuaa nkKkuta xKydr-
JANIMaras 37eKTpon OopaurnHM Ba Wy Tydaiiiy CyloK Xon-
nary (€KW KATTHK XOMJIAId) KMCJI0pOI MardHuT MalaoHura
TOPTHANLIMHN — YHUHT napamaznum Xoccara 3ra SKaHAMIH-
HH TYIIYHTHPA OJMaiijin.

ATOM, HOH KM MOJEKYIAIAPAATH IEKTPOHIAD VIAPHHHT MATHHT X0OC-
cacunm dearmaaiian. Arap MogeKyjga €xkH DOMIKA 3appavaiaprard 27IeKT-
pounap kydrramran xonatia 6ica, byugail sappatatapiuir MarnuT Mo-
MenTH HOara Tenr 6Vaann. Morta MoaeKkvIanapHaary aaexTpoiaap Kydr-
JaniMaral Xouaa dnca. yiap IouMHil MariuT MoMeHTHTa ora 6¥aaan. TamkH
MArHHT MaiiloH TaRCHPHAATH MoAdazapia ky(hTaammarad sieKTpodiap
tasopuil xoaaTaapu MyvHTazaM OWHp TOMOHTA HVHANTAH X0JaTHM 3rajiaca,
yadap MArHUTIAHMIL XyCyeusTra ora 6vnanu. Lvuiai Mognanapuu napavas-
ntem Xycvenarra ora ael aranaad. Iyiaait xyeycHamin Moananap MariuT
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MaiioENra KMPUTHITAHA YIAPHHHT TAPKHOWIArH aTOMIAPHHHT Xycycuit
MArHUT MOMEHTH TALLUKM MaHAOH MATHHT YH3XKAAPH A¥nanuunira MOC Xonra
KeMaau.

Momna TapkHGHAAry aToMIapHHHT 3MeKTPOHNAPH KydrTaallral 6inca,
YRAPAATH MAarHWT MOMEHT UYHAMHMINY TAWKK MaliIoH MATHUT YHIMKIapHTa
TecKapH HyHamHuira ora 6¥nanu Ba GyHAa# Monganap MarHMT MalIoHHAAH
TAWKAPM CHKMO 9AKAPHTaAuW. YAAPHH Juamozenm XyCYCWATIM Monzanap
DeG aramanu.

Xap xaHaaik MOZJaHMHE MaCHWT MOMEHTH MCKTPOHNAPHHHT OpOHTAR-
Nap G¥HHYA XapaKaTH HATHXKACH (opGuminis napaMacruniauk), SNeKTpoHAap-
HHHT XYCYCHH COWH MOMEHTU (CRUH ROpamaZHUmManK), 8KH aTOM SApPOCH-
HHHT MAarHHT MOMEHTH (fdp0- adpamaznumaux) XHCcoBUra BYRYAMa Kelamy.

Huwxopuit, wmxopnii-ep metaurapa, Al, Sc, V, 0, NO, CuCl, MnO
Bah3H OPAIHE, METAIUTAPHHMHT TYWIAPH, 3PKHH panuxa.nnap, Kynqu.nm( KQ-
OPARHALMOH BMpPHKMATap MAPAMArHHT XYCYCHATRa 3ra.

PD1op ATOMHHHHL SNeKTPOH KOoHOpHrypauusacu 152252p°,
yHza OHMTTa xydTaammaraH anekrpoH 6op. Hkkn ¢rop aro-
MiZaH BUTTA F, MOACKYRACHHMHT XOCHN OYAMILH; F+F~>F +
+155 kXK TeHl‘JIaMa 6unaH HdonanaHagu. YHHHD 3JIeKTp0H
TY3WIHILH :F—F:

Heon atomuna (anekTpoH KoHdurypaumacu 1522s72pf) Tox
MEKTPOH GynMaranu yayH Ne, MOEKYNACH XOCH GynMailamu.

HKKH aToM spocH opacura KOHAALUTaH JEKTPOH Xyt
QOFAOBYM 3ACKTPOH Xy¢dT Aehusiamu; arap 3nexr-
poH Xvdr daxkar Oup AApoOra TerHULIKM Oymca, YHH TAakK, -
CHUMAAHMAraH 3NexTpoH XydT ned aTanagl.

Be Ba B anemeHTNapuHMHF HeliTpan MoieKyIanapiira ok-
TeT XOCHI OYJIHLIH YUyH 3IeKTpoH etruiMainn. JlekuH [BeF, |-

Ba [BF]; Kabu 3appauanapna Oy saemeHTAapHHHT 11 KaBaTu-
Ia 8 tanaH snekTpoH OYnamu:

9- .
:fe 353
fibesfr|  [FrBef

tFe

V.10. DaexTpon opOHTANLIAPHANT THOPHITAHNIIN

I0xopuna 613 yraepo aTOMH BAJIEHTIIH XOJaTra KeJWilii
YUYH YHHHTI 25-0pOUTaIMaary Xy(QIiaanral 3JeKTpoOHAADUAaH
6HpUHH 2p-opOuTanra ¥TKa3ull Kepak, AcO aifTud YTawk.
Xocun o¥aray axa my TypTTa OMp 3AeKTpOoHIH opbuTaiapra
TYpTTa BOZOPOA ATOMHHH KeATHpHO, TYprra GOFAaHMLUHH
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XocHa Kuiran 6ynaiiamk. Arap opouramnnap 6up-6upura Tan-
cup k¥pcarmaca, p-opburamnap MUITHPOKKMAA Xocun OVi-
rad 3 ta 6ornanuil hazona y3apo nepneHAMKYISAp paBrilga
Koinaimub, TYPTUHYMCH, SBHM s-0opOMTaa MINITHPOKHIA
xocua Oyaran GOFaaHMIN Xeu Kanuak WyHanumira sra
GynMacnury kKepak 3au. Jlekun taxpuGanan Mabaym OYnu-
1IHYa, MeTaH MOJIEKYIACHIA YIIepOa aTOMM TeTPasapHUHT
MapKasura xoinaiurad 6Ynub, TeTpasipHUHI YYKKHIAPU-
Jla BOLOPOJ atoMJiapy Typaiu; TypTajla BaJICHTIMK V3apo
109°28’ 6ypuak X0CHJ KMJaaM; CUCTEMAa TYJIIMK CUMMETPHK
[LIAKJITa Sra.

Meran kabu MoONeKyJaNapHUHT FeOMETPHK TY3WIHIUMHHA
TYUIYHTUPHLT YUYH SNEKTPOH OpOUTANAapHUHT TROpUIIAHKA-
LM XaKWAa TacaBByp XOCHN KWIMHIHK. By TacasBypra MyBo-
(UK Typan opOMTaIapra TerMIULIM 3JIEKTPOHAAP MIITUPOKH -
Ja kuMmépnii Gornanuin xocun OVamMinuaa Gy IEKTPOHJIAP-
HHHT Oyayrn Oup-Ompura Tancup Kypecatud, y3 WAKIMHU
yarapTupand, HaTWXaga ruGpuananran opOuran
xocun 6¥naau (Yuu ¢ — opburank ned xam aramamm). V.2.-
pacmaa s-opourans 6una p-opGuTaian Xocuia OVaran ukKi-
Ta Sp-TUOPHI OPOMTATHMHI CXeMATHK HIAKAN KeJITHPHITAH.
Pacmnan kypamusku, sp-rubpun opouTania 3jaekKTpoH Gynyr-
HHMHT 3UYIMTH SSAPOHUHT OMpP TOMOHMJIA KATTapoK OV, uK-
KMHYM TOMOHMAA KWUMKPOKaup. Ibpun opourais Y3MHUHT KaT-
TApoK, KMcMM OuinaH BOIIKA aTOMIAPHUHT 3NeKTPoH GyiayTuHN
kyrpok, Koruiaitam. Ly cababnu rubpupranran opburtaniap
UIITHPOKMAA xocua OViran Gornannin Gapkapop Gyinaau.

®+c>p®-a—ﬁ>@

SP

V.2-pacm. §- Ba p-opOUTAATAPHUIT THOPHANAHHILM HATHXKACHIA HKKHTA
sp-rubpun opbuTanaap Xocut OVAMIIM.

IMuOpHUIaHNII HATHKACUAA DACKTPOH OyJIyT CHMMETPHK
makara ara 6¥uann.

DPpKUH XoJIaTaari aToMIapHUHT opOuTaiapy rubpuiian-
ran xoaatina 6yaMaiiiau, THOpUUTaHUII aTOMIApAaH MOJICKY-
Aajap xocus Oyimimaa 103ara TNKanm.

Butra s-opOuraib OMTTa p-0opOUTAN BUNaH KylIMIraHuia
xocun Gyiamuran UKKuTa rudpust opduran 180° in nyHaimui-
[aru MKKuTa OOFAaHMIL XOCHJI KHIIAIH.,
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Arap GHTTa $-OpGHTANL GUNAH MKKHMTA p-opoutans rud-
pumnanca, y3apo 120° 6yiinab xoitramran yura rubpua op-
OHTAN X0CcHN OYnaau (spr-rubpumianmi) (V.3-pacum).

V.3-pacM. bHTTa $- BA HKKHTA p-0pOGUTAINADHYHAT CTHEPHANAHHILN
HATHXACHIL TEHT TOMOHAH Y4OyPYaK CHMMETDHAAH YYTa sp°-THOpHA
OPOHTARNAPHEHI XocHn O§THILA.

BCl,, B(CH,),, B(OH), monekynanapu sp*-rubpus optn-
TaNNAp HIUTHPOKMNA Xocunl Gymamu. by Gupnxmanapna Gop-
HMHC BageHT Gypuakiapu y3apo 120° M TeHr TOMOHIH y4
OypyaK XOCHI KWAAIH Ba YYana BAJICHTNMK OUp TEKUCIHKNA
érany. KBaHT MexaHuKa ycinyOMHMHI KaTTa axaMMsaIra sra
skannninn NCI, Ba BCL, MonexynanapiHBHT Ty3WINIL 1LAKIH
MUCOJIHAA AKKOJ K¥pcaTHil MyMKUH, Ty3UAHLI HAa3apHACHTA
MYBO(HK; Cl—1\|1~—Cl Ba Cl—]13—Cl HHHI OPACHIA XY KaH-

Cl Cl

day dapk, GyamMacaury Kepax, JlekMH TaXpHOaHUHT K¥pcaTH-
wnya, NCL, MosieKyaacHaa a30T aTOMY NMUPpaMHAA YYKKIRCHIA
typaay; BCI, monekynacuaa 3ca, TYpTTana atoM GUp TeKHC-
nukAa etagi. Ty3uanil HazapuAcH TATKHH KWia onMarad 6y
thakTHH BaneHT OOFAAHMUI METOAH OCOHIHHA TYLIYHTHPUO
Gepagn: NCI, pa kuMmesnil GORTaHmU rHOpUANAHTaY TYPTTa
sp*-opOHTANTAD HIUITHPOKUAA XOCHA GVTagn, yAapHUHT 6HpPU
TaKCUMAAHMATaH SMeKTPoH xydT Gunan nitron stiaami. BCl,
Ja 3ca TROpUANaHTan yuta spP-opbuTamiap HILUTHPOK STaAH.

Arap Ourra s-opOutasl Gunad yuyra p-opOHTan KyILHACA,
¥3apo 109°28” Gypuak 6yitnad xoinalLrad TVpITa THOPKHA Op-
Sutan xocun 6¥nanu. by sp’-rubpupnanvie geftuwtagu (V.4-
pacM). .

By sp’-rHOPHANAHMIN YTRSPO Ba IIYHTA YXIHANI SIeMeHT-
map (KpeMHHUit XaMAa repMaHuii)ma coanp o¥nagn. Macanan,
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V.4-pacm. brrra 5- Ba vara p-opbutaiiapaan TVprra spl-rubpui
OpOHTALIAPHHHT X0CH OVaMLIH.

CH, na, CHCI, na, CF, na, CCl, Ba GeCl, na sp’-rubpumna-
Huil Sopauruau Kypamus. F'ubpuanaunin yuyn capdg 6yaran
9Heprus KMMEBMII peakildsi BAKTHAA XOCU OynanuraH sHep-
rust xpucobura opturd Ounan komananu. Papaz KUAANIHK,
yIJIepoa aTOMMHHHT 6uTTa 25- Ba yura 2p-opOutaniapu rub-
pPMUIAHCHH, OYHUHT yuyH 8 9B sHeprug tanab guuunaau. Ha-
TXKana 4 ta spl-rubpumiadran opoutan xocun 6ynanu. By
TYPT OpOUTANHUHT Xap OMpH BOAOPOA aToMH OunaH GUpH-
k6, C—H 6ornanuin xocun Kunranuwiaa 6,3 5B sneprust ax-
panud unkanu. Jlemak, papas kunuuras Oy xapaén Hatuxa-
cuna | arom yriaepoa Ba 4 atoM BOJOPOAJIAH MOOpAT CHCTEMA
y3npan 8—6,3:4=—17.2 3B ra tenr sHeprus iykoraau. bou-
Kaua aitranna, cucrema 17,2 5B sHeprust MUKAOpUra Kajuap
Mandaat k¥paau Ba rudpuianuil yuyH capdg o¥nran sHep-
st OpTHMFM OuMian Komaadaau. OprvKYya SHEprusi KMiMaTH
(stbum 17,2 2B) mMeTaH MOJEKYJIACHMHWHE aroMiapra AMcco-
LUMAaHMIL dHepruscy — 17,3 9B ra xyna ssikun kenanu. Jlemak,
xap kaitcu C—H 6Gorranuu sHeprusicu b6y KuitMarHuur 1/4
Kuemura teHraup (—17.2/4=—4.3 3B ékn 415,4 KK /Moib).

V.11. Kyroum (nonsp) Oornauum

SnexkrpMmaHduitinry Oup xun 6¥aMaraH MKKM aToM opa-
cuna Kumésnil DoF xocun GViica, yMyMHI 201eKTPoOH XydT Oy
MKKW aroMra HucOaraH CHMMETPHK >Xoitjlamaoamaiian. by
MOJIEKYaIapia KapamMa-Kapiuy 3apsuuiapHUHT «OFMPAMK Map-
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Kasn» Oup HykTara TyiuMaitan, IyHiHr yayH yiap KRy TOA M
MoNeKynanap Ae6 arananu; yaap HKKH KytHau 6ynran-
JIRTH Y4YH yaapra dunose Aerad HOM XaM Oepuiaran. Monekynaa
(WSYHHArAeK, MOACKYIA Tapkubuaard alipum KumeEBuil 00F-
JAPYHHUHT KYTONMAMTHHM TaBcHduIall yIyH MOJICKYNAHUHE
RKKH KapaMa-kapuld xkyrénapu opacuiarm macoda (/) aau
doitaanannd, p=e¢ -/ ¢opMyna OMnaH MOJEKYN3HWHT AW -
NOoJAs MOMEHTH XHcobaad Tonmunany (& — JIeKTpOoH 3a-

Paam).

HunonsHuur vayuaury 0,1 wM €ku 1071° M 6¥nranga,
anexTpon s3apagn 1,6:10-"° Ka. ra GapaBap OVITaHH yUyH
HAHT KuriMatu 10—%* Kn, M 6unaw udogatanagd (TUIONb-
HMHT DAEKTP MOMeHTHHHW Hdojanamaa Jedaii Homnu Oup-
nvKIaH xam dorganarwiagn: 1 Qedait (11)=0,333-10-P KmM,),
Kyt6nan monekynanapaad udopar GUpUKMAnapra cye, aMMH-
aK, Boaopoa dropua sa GolKa Moananap mucon 6¥na onaau.
Cye MOeKyIachaa 3MeKTIpoH Xy(dTAap BOACPOA aTOMJIAPH-
JaH K¥pa KHCIOPOL aTOMHTa, BOAOpon (PTOPHI MOJICKYRACH-
Ha 3ta ¢rop aTOMHUIra SKUKPOK Xoitnamrad. H,0 sa HF Ho-
CHMMETPHK MOJIEKYNIANAPAND. Jdemak, uxxu xapo opacuda Ho-
CUMMEMPUK HCOIAQUaR AeKMPOH xcydm mydaiiau xocua 6yrzan
Kosaienm BOFAanu Kymoan Gorianui deitunradu, Arap 3JeKT-
POH XycT Oup aToMAAH HKKHHYH atoMra 6ataMoM ¥THd KeT-
ca, Ky1onu 6ormaHuin noH OOFNaHMILITA aitIaHa d. Arap aex-
TpOH XKydT xocuh Kunrad mandmit mapkas Ounas MoJeKyia-
Jaru UKKaja aapo Typaiinm xocun 6yrrad MycHat 3apaa Map-
KazmapH $azoHBHE OHp HYKTACHIa TYFpH xenca, OyHaa 6uz
KOBaNeHT GOFIAHMILrA 373 OYnaMu3.

K¥n aromnu Mypakka® moagafiapia MOMEXYNAHUHFP OMp
KACMHgary aromaap ¥3apo KyTOCH3 6KHM KyTOMM OOFMaHWII
OuNaH, UKKMHYH KHMCMMUIATH aToMiap 3ca MOH OOFIaHMil
OMNaH ONPHUKKAH OVIHIIM MYMKHH.

MonekynaHMHT JTHNONE MOMEHTH YHAATH Qapya KUMEBUH
OOFNap AMNOCIL MOMEHTAAPHHHHT FEOMETPHK KYIIMWAMLI Ha-
THXKACHA TOMMATAH BEKTOP Y3VHIHIM OnaaH udoganananm,
Oy MWFHHIN KATTanur alHU MONeKyIAHWHT reOMeTpHK Ty-
swiniinra 6ormuk. Macanan, CO, MoneKyracu CHMMETPUK
TY3HJIMLIUCG 2Ta OYNrasIurH yqu YHWHT TapKROWIArW MK-
kiuta C=0 GOFMAHHIWHHHI JFUTIONbL MOMEHTH BekTOpNapH Hu-
FHINCKH P=0 (Oy GoFNaHUNINADHHHT AUNONbL MOMEHTH Bex-
Tophapu OHp-DHpHTa Kapama-Kaplid itysanras 6ynud, y3apo
eiinnd kerann) ra tTenr. Iy caGadnan, CH,, CF, xa0u ter-
pazapak sa SF, Kabu OKTazAapRK Monexyna.rlaplmﬂr ORIONb
MOMEHTH Xap 6up OoF KyTOAM OY¥NMIINTA KAPAMaH HOMbBIA TEHT.
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AHa WyHH XaM afiTHLW KePAKKM, MOJIEKYAA M NONKFA YHHHT
TAapKHOUIArM TAKCHMAAHMATAH 3ACKTPOH XKy(PTIap XaM KaTTa
Tabenp Kypeatanu. Macanar, H,N sa NF, mogekynanapu Gup
XWI TPHTOHAT-TTUpaMuaanp waknra ara. N—H GormaHHiHUHT
annons MoMeHTH, N—TF GOFIaHuIUHMAT AUTIONE MOMEHTHIA
TeHr, nekuH, NH, HuHT 25nekTpoH aunoab MomeHTH 0,49 10—
Ki.m, I:Iil:*'1 HHKW aca 3,07-10-2 Kin.m. ByuuHr cabadu myH-

DAKH, :j:p Monekynacaa N — H GoFmaMMIIHWHT 3AEKTp
H

MOMEHTH HYHAMULIN OMIAH TAKCHMIAHMATAH SNEKTpOH Kyd-
THHHI 37eKTPp MOMEHTH OHp TOMOHra §iyHanran; NF, na sca
N-—-F GoFnaRMUHHAT AMIMOAL MOMEHTH 2ACKTPOH AyhTnap-
HHHT 2JIEKTP MOMEHTH HYHaNMIGHra KapaMa-KJIpUIHIHD,
lynunr yays NF, na ynap kucman ¥3apo efinnunragu, NH,
Aa eHMAMIIMaiAN, aKkcHHYa ¥3apoe KVIWHANLEAAH.

V.12, Metann Gornausm

MeTtannapH#HF CYWOKIRHMIL BA KaHHAIH TeMIOepaTypacH-
HWHT IOKOPWIHTH, MeTaRl CHPTHAAH €PYFUK BA TOBYLUIHWHE
KalTHIIM, yIapadH HCCHKAWK Ba 3MCKTP TOKHHWHT SXUIHA FTH-
1y, 3apb TAbCUPNAA ACCHNAHKLIN Kalu Xoccanap MeTannap-
HHHI 2HT MyxuM dH3ux xoccanapuaup. by xoccanap dakar
MeTannapra xoc OYAraH MeTann GOFIaHMII MABXYLIHrK Gu-
HaH TYWYHTUPWIAIH.

MeTant aToMuaa BaNEHT JMEKTPOHIAP COHM ¥ KAJap K¥n
IMac: AeKHH METaIR ATOMKAA 3MeKTpoHaap OMAaH TYIMarad
opOHTanap kyn. BaneHT aneKTpoHIap METAUL ATOMMHWHT A1~
pocs Ounan saud Gornadran. IyHWHT YIYH yiap MeTalTHUHT
KPMCTAT MAaHXKAPAacHIArd METajll HOHJApH OPAcHAA 3pKHH
XapakaT Karagy. MeTann Ty3WiMnivay Kyiuaarida Tacageyp
KHIKIUI Kepak: MeTAJUTHHHT KpHCTana maHxapa TYryHAapwia
MycGaT 3apAiini METALA UOHAGPH (KATHOHAP) 3Wy XKoitaaiks-
raH GYnuo, aTOMA3PHWHT BATEHT JNEKTPOHAAPH TIZIDKApa HYH-
A PKAH XapakaT Kuiamgi. by 31ekKTPpoOHIApHRAET XapakaTy ras
MONEKYJIaAapHHHHI XaPaKaTHHH 3CAATraHNAHIH y4yH yaap
3NeKTpOH raz aed aranran. JlemMak, xap 8Hp aroM ¥3 pa-
JIEHT SMEeKTPOHHHN YPTara Tailinajiam sa yaap K¥yn MHKIOpRa-
IH METANN HOHMAPHHK Gnp-Oupu GHnad Gorsad Typany. (Hy
Guaan Oupra Oy 2IeKTPORIAP 3PKUH XapaKaTaada onanM. bu-
HODApUH, -MeTafnapAa KUMEBMH COFAaHMIEHUHAT Xapakarday
TYPU (IERPAHTOKANAAHMATAH 3JEKTPOHAAP XOCHA
KWUAaéTraH O0or1aHuy) QOpAUIrvHHM K¥paMus,
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V. 4-wcadeaa

SIxka Gormanmm dneprusnapn (KK-monn—' xucobmna)

= J Br Cl F Se S 0 As P N oge e VS 12 I!__
H 2983 363 432 566 276 347 468 247 322 391 289 323 415 435
C 213 285 327 487 243 272 338 201 264 285 255 301 356 415

Si 234 310 391 582 561 226 368 335 297 226 301 323

Ge 213 276 342 477 481 544 665 — — 256 188 297 255 289
N — 289 193 272 — 481 201 — 200 160 256 335 285 391
P 184 264 319 490 — — 340 — 209 200 — — 301 322
As 180 243 317 464 — — 331 180

0O 200 — 205 199 — — 146

S — 213 255 326 — 226

Se — — 243 285 172

E — 238 235 159

Cl 209 217 243

Br 180 193

1
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V.13. fAkxa, Ky Ba Kappaju OorjianMmiap

V3apo GHpHKYBUM aTomiap opacuiaa GMTTA BaleHT uu-
3MK OWIaH TacBMplaHajHraH sikka OornaHuiln xocua Oyira-
HWIA, 2JIEKTpOoH Oyiyriap Yiia aToOMAApHHWHT SIp0o Mapkas-
Japuapo SHr SKUH TYFPH uM3HK OVitnnab 6up-0upunn Kon-
Jlaca, Oynpait TypHH o (curma-0bornanuil aed aranaiu.
Macanas, Metanga TVprra curma 6ornanuin 6op. by Gorna-
Huuuiap 6up-6upura nucbaran 109°28 Oypuak xocuil KMJIam.
o-0DorIaHnIl Xocun G¥aMIIMAA YyIaepoauuHr TVpTTa THOpHML
opburraiIapy Ba Xap KaicH BOIOPO aTOMMHUHT OMTTULAH S-
JAEKTPOHIN OpOUTANM MIITHPOK 3Tanu. Monekynanapaaru sii-
POJIAPHUHT MapKas3JapuHu O0MpAALITUPYBYM YM3HK yCTHIA
Xoinananuran o-0oFIaHUIIIAPIAH TAllKAPH, JIEKTPOH By~
ayraap 6up-GUpUHM suIpoAapapo UM3MKKA THK Hynaauina
XaM Korutai onamy., Macanas, 3THICH MoleKyiacuaa 6emrra
g-DOFIaHMILIIAH TAIKAPH siHA OWTTAa SHTM XuJl OOFIaHMIL
MaBXyll; 9TWIeH1a 5 Ta o-00FIaHKII XocwT OyaraniaH Keii-
HH Xap Kalicu yriepoa aroMmuaa OutramaH kydrianmaran
9AEKTPOH Kolaau. Ynap ¥3apo o-00r1anumin XoCui Kuia oji-
Maitum, uyHku 6y Mayau npunuunura sun kenanu. Hlyanar
yuyH Oy snekrpoHnap o-00FIaHMILIAD YM3WFH (MOJEKyIIa
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VYKM) naH Ttamkapuaa V3 3MeKTpoH GYAVIJIapMHH KOTUIAiIu.
Bynnaii 6ornanmin n-6oFyraHm i Aeb arananm:

7
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OTHIIEH MOJIEKYJIaCH MKKMTa YIJIepOJL Ba TYPTTa BOAOPO/L ATOM-
JIApHaH XOCu OYIMIIMHM KyIHMAarnua TacaBByp KHIHII MyM-
KWH: MKKaJla yIJIepojl aTOMJIapHHMHT OUTTa 25-Ba MKKHTA 2p-
opOutaniapy sp’-rnGpu opoUTa/Iap XOCWII KWIaiM; Xap Ka-
CH yrjiepoj atoMuia 6urTanan rubpuaiaHMaras «cod» p-op-
Outans Konamu. bup yrepon atoMuHMHr - £
sp*-ruOpHIIaHTaH OPOUTATH HKKMHYH

yIaepoa aToMugard OurTa sp’-rubpua- --
JiaHTaH opouTaIMHM Koruiab y3apo OuT- |:

Ta 0-60F XOCHA KWiaau, KOJraH TypTra § //
sp>-TNOpUA opOMTaIapTa TYPTTAa BOXO- 2

pon aToMu Kenu® GupuKamn, Yriepon ViR R Ve
aroMnapujia THOpMANAHMAN KONTAH  mvuna sp’- ruGpHLIaHMIL
«coth» p-opOuTtasviap o-GOFNaHMII KOii-  Ba n-60F Xocun OYmuum
NALUraH TeKHCIAMKKA MepreHgukynsp (3TWieH  Morekyracu
TEKMCAMKNA GHMp-6UpHEM Korab = - MUCONHIA).
OOFIaHHUII XOCH KWJIAIM.

AueTuieH MoJeKylnacH Xocus OynraHmga MKKania yrieponx
aroMuza sp-rubpuananuin coaup 6ynmb, xap kaiicu yriepon
atoMuaa MKKWTagaH «cod» p-opburtamnap rubGpumiaHmaii
KonaiM. Yiap ¥3apo THK TeKMCIMKAA MKKHTA T-OOEIaHMIl
XOCHJI KWIalu.
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V.6-pacm. Yriaepoa atomuia sp’-rubpHiiaHHII Ba MKKWTA T-60F XocHa
6yHIK (aUeTHIEH MONEKYTacH MMCOMMAA),
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V.7-pacm. d  -opbutannap ¥Y.8-pacM. d-opBuTannap
HIWTEPOKHAL R-00F XOCHA HUITHPOKKAA §-GOF Xochn
GFMHII cXeMACH. O¥anm cxemacH.

¢ -00FIaHUII ATOMAAP OPACHAATH SHT IKHH Macoda 6¥iin-
n1ab xocun oyiranmurs cababnm, y 6apkapop 6ynamu. HlyHuur
yuyH Gapua onaui DOFMAHMIE  G-DOFIAHRILIAH WOOpaTIHp,
Ky GOFAaHMIUNAPpHUHT XaM anbarra OuTracH G-0OFNaHUII-
aup. n-Oornanviu 6upMyHua 3aud 6¥naau; K GoFmaHMI
AKKA GOFNaHNUIIra yTraHuaa f-00FIaHULII Y3UAAAM. A30T MOJie~
KyltacHna yd4 Kappanu OOFMaH ULl MAaBXyYd, YNAapaaH GuTracu o-
Gornanv O¥mnd, ukkuTacH n-Oommanuunup. Monekynana Map-
Ka3ui VpyHra XolnaluraH aToM ¥3 atpodmjia GoLIKa aToMJap-
HHAT OUP HeyTacHHM Yuina® Typamu: vaap OWIAH AKKa 6KM
Kappain OOEnaHMIIL X0CHA xunuil MymkuH. Macanan, CF, na
613 TypTTa 6-GoETaHMII GOpIHTHHH Kipamus: CO, 1a sca (])ElKaT
MKKHTa G-DOFnaHuil 6op; KOATaH HKKHMTACH 7- GomaHmLUJ,Hp
V. 7-pacMaa d_-0pGHTATHANHT RIUTHPOKU Gunar Xocua 6yaran
- M-0OFM2HHIL CXeMACH KYDPCATHIFAH.
o-Ba  T-QOFIAHMULIAH TAwKapy sHa & (AcAwpTa)-GOFIa-
HMIL XaM MaBxyA. By xun OOFRaHHII OpaniK ACMSHT aToM-
nmapuaa O¥araH d-3/1eKTpoH OYNYTHHHHT ¥3ap0 KOTLTAH ML
HATHXKACHAA Xochh 6¥naan. lenrra GOFNaHM1I KOMILEKCIap-
Aa, TYMIapHUHT KPUCTAUITHAPpATAapuaa yupaiau. Macanau,
OPTaHUK KMCIOTANAPHHHT MHC TY3NMAPH rHApaTRAPUHKHT 1H-
Mep 3KAHAWTHHH TATKHH KMIHIL y4yH HKKMTa Cu aToMM ¥3a-
po 3-GOFNaHHt1lL OpKUTH SOFNaHAAM el TaxMUH KHIMHATN. V.
§-pacMaa d-op6uTannap opaciia XocHn 6yaaauraH 8-6oria-
HHII CXeMACH KSATHPUATAH,

V.14. loHop—axnentop GorjiaHHI

KopaneHT GoFrap XOCHJ KUMYBYH DIEKTPOHIIPHUHT GUPH
nactnad 6up atomaa, MKKMHUHCH GOUIKA aTOMEA OVIMLIY [IapT
sMac, Oy xydriap GornaHmil XocHn OVAMIIMAAH aBBaj, ¥3a-
po OUPHUKYBYM aTOMAAPHUHT (axat Oupuaa OVIHG, HKKHHYH
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aromia GV opOuTaIap Masxya 0yiica, KopaleHT OoFaaumII-
HUHI siHA OUp TYpH — Koopdunayuon EKU O0oHOp-aKuenmop
Oornanmni xocu 6ynaan. bor XocHa KWIMLL YUYH YIHUHT 371K~
TpoH XKydTuHu Gepaaurad aToM EKU MOH doHop, Gy 3AEKTPOH
KyhTHH Y3uuMHT OYul opOuTanura Kabyn Kuiaiaural atom
€KHM WOH axyenmop aed aranann. Bopopos xnopua 6unay am-
MHUAKHUHT V3apo OMPUKHIIM HaTHXacuaa aMMOHMIA XJ10pMIL
Xocun 6¥auim noHop-akuenTop OOEIaHUIITa MHCO OyiIanu:

NH, + HCl - NH,Cl

By peakuusuy norm kypunminza ésainnk: NH;+H™— NH,.
H

AMMHAKHIHT 21eKTPOH hopMy/IacH : N: H laH KYPaMHU3KH, a30T
H

aroMunia 6oF xocua Kuauuaa 6aHn KWansMaraH Oup Xkydt
NeKTPOH Mapxkya. Bonopoa monuma 1s-opOuran 34eKTpoH-

cu3 koaran. NH, Gunas H* y3apo erapau napaxaga sikuH-
NAWTAHKAA A30THHHT MKKH SAEKTPOHIN OYAVTH BOZIOPOJL
MOHWHHWHT TOPTHIL — a30T BAa BONOPOA ATOMH aTpocthuia TVprTa
OornoBun xydT 2neKrporin cchepacuHu Koruraiuu; 0y oup
Ky(T 5AEKTPOH a30T Ba BOMOPOI, ATOMH YIYH YMyMHIH OVano
KOJIA/IK BA a30T aTOMU arpoduia TYprra GOFI0BYHM XKy(DT 2/1€K-
TPOHJIM aMMOHUIT HOHM XOCHI Gynanu:

-'—
H
H=E= Y — H:N:H
H H

Ammvonuit vonu NH,* tapkuOuaary t¥prrasia N:H Sornanmu
OMp XHMJl KyBBaTra ra Ba Oup-OupuaaH dapk KuiMaiiau.

KoopannaumoH OOFIaHMIUHKHE oKopuia Gagn sTiiran
Tap3aa Xo0cu OVIIHILY JoHOp-GKUenmop Mexanusm 1ed xam ata-
naau. by MexaHu3maaH aupuM MONTAIAPHUHT TYZWIMIIIHHA
TyuyHTHpHiIIa doigananuiany. JoHop-akuenTop GoriaHMALL
MKKH XM MOJIEKY/a Opacuaa Xam XOCHJI OVIMIIN MYMKHH.
MacanaH, ammuak ounan 6op ¢ropun opacuna A0HOp—aK-
LenTop GormaHulIHKW KyHuaarn TeHriamMa 6unad ubonanaul
MYMKHH:

H,N: + BF,— H,N:BF,
By epaa NH, naru asot saextpoH xyt noHopn 6yiub, BF,
naru 6op 3ca Oy 3MeKTPOH XKy(PT yuyH aKuentTopaup.

CO monekyaacn, CO mMonekynacuaa, XyUlH a3oT Mojie-
Kyjlacuaaru xabu, yu kappaau 6oraannin magxyn. by 6orna-
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HHLUNAPAAH HKKHTACH — KHCAOPOL B3 YIICPOI aTOMAAPHIE -
U AKKA-KKA ACKTPOHIAPHHHT XyDTIaLHUIA HaTHXACH A,
YYHHYA DOFNaHHIL 3Ca JOHOD-aKUENTOp MeXaHU3MH OViinya
{yraepoIHUHr 6§11 2p-opONTANM BA KUCAOPOAHWHT 6Up XKydT
INEKTPOHH XHCOOHIa) XOCHA OVIraH, YyHK¥ KHCJIOPOJA ato-
MHHHHT MeKTpoH KoHdurypaunsacu 1s? 252 2p* nan yriepon
aToMHHHAKH 15° 25? 297 naH nbopart; YIApHHUHT CXeMATHK KYDH-
HHUIH Kylingarnya: '

T Y
0 4 C 4 |

By cxeManaH K¥pHHUG TYPHOIHKH, KHCAOPOR AaTOMHHUHT 2p-
DOFOHAMACHAA HKKUTA XydraauwiMaras sa 6urra xydt 3neKT-
POHNAp MABXYH, YEAEPOIHHHI 2p-NOFOHAYACHAa 3¢a HUTTA
G opOuTan sa HKKuTa XydriammMaras 3neKTpoH 6op. Kuc-
ROpOA aTOME OWAH YTJIEpOA aTOMH PEakLMAra KUpHIuHoG yr-
sepon (I1)-okcHa MOASKYIACHHU XOCH KINAETraH BaKT/Ia yr-
JepOd ATOMHHHHI HKKHTA TOK SACKTPOHHM KHCIOPOIHHHT
MKKHTA TOK BNMEKTPOHH Ounay Xydrramags, KHCROpoA 2p-
opGHTamzarn 6up xydr sneKTpotnap YIAepoda ATOMHIArH OVl
2p-opOUTanura JOHOP—AKIEHTOP MEXAHUIMHIa MYBOBMK
keaub xoinamranu. Hatwxana yrmiepoa Ba KHCIOPOA aTOMKE
opacHza yq Kappan Goraauy xocun 6¥nanu. HEyHHHT yuyH
Oy MOfeKyJaHH CXeMATHK paBHUIAA KyluZaruia Tacsupiall
MYMKHH:

. ..':6: Ky :c,EOS

Arap CO monaexynacu ¢opMynlacutd a3oT MoleKynacu ¢op-
mynacH OMNaH TEaKKOCHACAK, YJIaphaa 2IeKTPOHAApP COHM OHp-
SUPHTA TeHLAUFHHHE KYpaMu3:

(NEN: Ba CHEO:

Ynap y3apo u30-24eKmpon MOJIEKYNanapoup.

Arap CO HHHP TY3HAHIUK XaKHKATIAH XaM N2 HUWHT TY3H-
mdiuMra ¥xuaca, Oy HKKanra MOAHRA XOCCAnapuaa YXUIAUiNHK
Oynnity Kepak. Kylingaru kearvpunaran xagsanna CO Gunan
Nz HUHT H3IUK XOCCanapu TAKKOCHAHIaH:
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V. S-acadeai

Xoccarapn co N,
Monsp maccacu, Moth ! 28 28
Howrammm sHeprusicu, 3B 13,1 15,6
Borrannnn TapTubn 3 3
Borrannm sHeprusacy, kK-mons ™' 1067 940
Slaponapapo mMacoda, HM 0,113 0,11
Cyloxnanmnn Temmeparypacu, “C —207,2 —210,2
Kaiinain temneparypacs, “C —190,2 —195.2
CyIOK X0JaT/lary 3WTHIH, IcM 0,793 0.796
WTEKTPOHIAP COHM ; 14 14

By umkkana moama (pM3HK xoccanapuHHHT Gup-OHpHra
VXIIALIMIH Xap MKKada MOJAaAa XaM y4 Kappaiu KOBAJIEHT
6oFnaHni Gopaurura Ba yiap ¥3apo u30-3JeKTpoH Moliaiap
IKAHJIMTUIra HINOHY XOCHJ KHJIANH.

Harue Gornanmm. Arap TOHOP-aKLENTOp ﬁomanum Kyt
d-anexrpoHaap xucobura amanra oica, OyHnai 6oFTaHUIITHIA
NaTUB OOFITaHMIN JeHWNAIH. Ki‘rrmunux Oupukmanapaa d-
3JIEMCHTIAPHUHT ATOMM akuenTop Basudacuuu Daxapaau.
Vaap y3ura snexktpon xydrau kabyn kunann. Jlekun d-ane-
MEHT aToOMHW TYPJIH KOMIUIEKC Dupukmanapiaa V3upan Oup
Heva XydT a1eKTpoH 6epub m-noHop BasudacuHm Xam Vrai
oNAIM.

ALAS. ,Ilenoxmamrau T-DOFIaHHIT XaKHAa TYMYH4ya

Arap HuTpaT kuciora dopmynacuum Jisiouc Hazapusicu
acOCHIIA TACBUpIIacaK

A
0

ra ara 6yiamus. by dopmMynaza asor atoMu VHTA 3JIEKTPOH
Ounan Kypuianud Kojanu. JIEKWH OKTET HasapusiCMra MYBO-
(K asoT arpodpuaard AEKTPOHIAD COHM CaKKM3TadaH Oll-
Macauru Kepak. Jlemak, arap okTer Hazapusicu TYFpu Gyiica,
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HUTPAT KHCAOTAHMHT Ty3wini hopmyiacunm Oy imiakiga e3ui
MyMKHWH 2Mac. YHHA TYFpHIall yuyd 2 Ta KHCJIOPOA aTOMM-
HUHI OUTTACH a30T OWlaH aKKa OOF OpKaIu OMPUKKAH Ba a30T-
NIaH OUp SNEKTPOHHK onraniek oVimiuu kepak. Y xomma HNO,
HUHT Ty3uiuit dopmynacu:
e &
Q |
H=0 - NC ) o H=9=~;§
mwakauay onanu. Hatuxana t¥prra KopaneHT Ba OUTTa MOH
6omaﬂum QNCKTPCTATHK TOPTHUIYE mcoﬁnra K3dara Kenainu.
A3oTra OUPHKKAH MKKANA KHCAOPOL aTOMM aiiHaH OWp Xun,
HUMa VUYH yAapHHHT 6upn aszor 6unan onavi GOF opKaiu,
HKKHHYMCH 2Ca KYIUOOF opkanu OMpHKAAM JeraH caBoil Ty-
FAIMILM TaDUKMK. ByHn M30XJ1a1] YYYH MKKH TY3HAWIN YpTaci-
1A pe30HaHC MaBXYII IeHUIIMMU3 Kepak. Y xoJia;

n -
~0 %0

ra ara 6ynamus. by epna 6utra G0FIAHMI HenoKaanala-

. XO03Up HUTPAT KHUCJIOTA AHMOHMHMHI GopmynacH

D= N?O
Y0
. by cxemanaru xap Kaiicm uM3uk ourra TVIMK HomiaHu-
ra, TYHKTHDP YH3MKIap KOATaH MKKK OOFIapHKHT XamMMma O0F-
JAp opacuia Aenokannamradutdu aumaram. by dopmynana
= YU3UK OHMp DOoF1aH OpTHEK, NCKUH WKKHW OOF1an Kam xonar-
HH KypcaTaiu.
Typr mapkazay CO.> won Kyiiunary yura opmyna ou-
JaH U oaaTaHuIIE MYMKHWH!

(=]
® .0 ®

KYPUHMILMAATH CXEMA LUAKIMAA TaCBUpaaHa-

O han. »9 W
ol HC““D‘E’ %_C"’*o yH
o
0= cgo
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niaknuaa ndoganaw Kabyn kunuerad. by cucremana m-smex-
TPOH OyayT nenokamiamrannury yuys C 6unad O atomu y3a-

po 113- OoFaHuL OpKaiH GUPHKKAHINUD.

Y.16. Bonopon Gornanuim

Oxopuna kypud yTuiran MoH, KOBANEHT, MeTall, A10HOP-
akuenTop kabu GopaHuuUIap KUMEBHI OOFNAHMILHMHT aco-
cHil Typm xucobnanaau. AToM Ba MoJIeKyJiaiap opacuna 0y xui
GoFnaHMIINAPAAH TALIKAPH SHA MKKMHYHY Japaxanu GoFmaHuLL
XWIM — BOAOPOX DOFIaHMIL XamMaa MOJEKYJaliapapo TOpTH-
i Kywiapn (Banaep—Banbe kyunapu) Xam masxyn. Opu-
EHTALIHOH, JINCTIEPCHOH BAa MHAYKIIMOH KYWiap XaMm 1iyJiap KymM-
nacura kmpanu. J1. Y. Mennenees pagpuii cucremacuaaru V, VI
Ba VII rpynmna metanimMacrapHUHI BOAOPOLTH GHPHKMa (Iijl-
PHIL)AAPHHUHE KAHHALL TeMIeparypacunu VpraHuil HaTioka-
cuia Haszapus Ounan taxpuba opacuaa HOMYBOQHKAMK TO-
i, Yynonan HE, H O sa NH, nunr kaituam remuepary-
pacH KyTHATaHIaH roxopldpox. Gwmﬁ ankan. H,O Hunr kaii-
Haur temneparypacn H,S nunr xaiinaim remnepaWpammaH
MACTPOK, OVIHIIHN chat\ I, YYHKM MOAHUIAPHHHT KaiiHai
TEMIICPATYPACH YIAPHHHI MOJEKYJISP Maccacura npornopLumo-
HATIMIH Kyaa ki xoswiapaa kysatwiaad. Lvawaraex, HF nunr
kaitnain temneparypacu HCl mukwpan, NH, nukn oca PH,
HUKMIAH rmacT 6vanim 1o3umM dau. Jlekun Tmpuﬁa Gyimur
TecKapMcuiy kVpcatan. bynnnr cababuun sogoposn Goraasmii
Hazapugcu Ounan uzoxiam MymkuH. Yynku Boaopoa 6oria-
mnt Gopairn Tyihaiiin HE, H,O, NH, mopgajiapuinsr Mo-
Jiekyaanapy ¥3apo TOpTHIIHD nnpuwlannau awpun (HF)
(H,0) . (NH,) xonarupa Oymanm. Iyrra xk¥pa soaopon ro-
PHIL, CVB BA AMMUAKHUHT KARHALL TEMIICPATYPACcH I0KOPWLID.

Boaopoi GORAanmiiiiMiT aCOCHI MOXMSITH UIVHIAH MOO-
paTku, OUpop Moa Moliekyiacuia (rop, KUCIopoa, asor
Kaou auek1pMandiii 31eMCHTAapHUHT aTOMJIapY GiIaH Ou-
pUKKan HUp BaneHTIn BOAOPOI aTOMM siHa Bo1Ka (hTop, Kne-
J0POL Ba a30T atomiapu OuiraH Kydcn3 GOFIaHUII XYCYCHH -
THra ara. bynm Kyvitnaarn MUcosuiapaal 0COH TYIHYHHIT MyM-
kui. Macanan, HF n1a H atomu anaekrponu (prop aToMH T0-
MOH CHKHTann Tydaiian v napmiv pasuiiaa mycbar sapsiira
ara 6VimMb Koaanm, sbHU BONOPO MOHI XOcH OViaaan iei-
ML MYMKHH.

Bouika drop ékn KMca0poa aTOMHHUHT JKy(DT 2ACKTPOH-
JEPH BOJIOPOJL HOHMHW V3HTa TOPTANM, HATHXA1a BOJAOPOI
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aTOMM MKKMN ToMOHAaH 6ornannb konaau: H—F... H—F, ymy-
man (HFI) ; 6y epaa n=2, 3, 4, 5, 6 Oynmiun mymxun. Je-
MaK, agekmpmanputinuey kamma 6VAaH 3aeMenm amomu Gu-
aan Gowxa moaekyradaeu eodopod amomy opacuda gymcydea
Kenaduean UKKUH4Y oapaxcard Kuméeull GoFianum 6000pod
doraanuw ded opumuaady. Jlekun 6y GOFIAHHUITHUHT SHEPIi-
SICU YHYanMK KatTa sMac. ¥ 8—42 kXK. monb ' Hu Tamkun
KMaaan. Mosiekyianapapo TOpTHIIHLI KYWIAPHHMHT MyCcTax-
Kamumaury aca 0,1—8;4 kK -mons ! arpoduna 6ynanu.

V.17. Banenr GOFTauMim Ba MOJEKyasp
opburaiiap ycyis

Boiopojt MONEKYIACHHUHT XOCHI OVIHIIHHKM KBaHT-MC-
XaHMKAa acocuia TvinyHTupui yayH B, leittrep ounan @, Jon-
noH 1927 iinnga taknud kuaran sa JI. Monunr puBoxnan-
THPraH BaieHT DOFAanMIIaAp HasapMacuiaan doiiganannna-
nu. By Hazapuara myeohuK KUMEBHI GOFIaHKII XocHa 6Ynu-
HIM YIVH KyiHUAary niapmiap 6axapuiuiny Kepak.

i gzapo OUPUKYBIH aTOMIApaa 3A¢KTPOHIAPHHHT CIIMH-
" JapM Kapama-Kapiuu WyHanura ara 6VaMIOn Kepak, YyHKH
aHmunapasies CNUHAU UKKU IAeKmpon Oup-bupuea AKUHAQUI-
2an0a, YAapHune dneKmpon dyaymu Oup-oupunu Konraudu: Ha-
TWXKANA WY UKKU IM1eKkmpoH Oup-6upu busan sxcydhmaawadu.

Kapama-kapmy cnunra ara 6¥aran
MKKH 2JIEKTPOH MKKH SAp0 atpoduia
XapakatraaHranmaa gopoaapapo gazoda
2AeKmpon Gyaymaapuune udau bup-
Mynua opmadu. IKKM siipo opacuzna
KarTa MaH(pMi 3apAIUIN COXA BYXKYra
KeJAaiu Ba y MycOart 3apsuuiv siapoiiap-
HU ¥3uTa TopTHO YAApHH XKUIICAAINTH-
pany. Hatnxkana sappasanap opacuia

KUMEBMI1 DOFIaHMIN XOCcHT OViaau.

g @ AKCHHYA, 2MCKTPOHIAPHWHT CHHHH
V3apo napannen 6ysica, HKKKM aToM opa-

CHJATH COXa/la 3MeKTPOH OyIyTHHHF

3UMITMTH XATTO HOJIA KAanap Kamasjiu

V.9-pacw. Cummerpux  Ba KUMEBMiI OOFnanuu xocu 0yimaii-
Eg; B2 alt‘ﬁ:‘cli%n;m;lk AW, YYHKK Oy xoina aromiap opacuia

011aal 1 HaTHRE- \r . ,

CH‘?'::.. AAPOTAD OPATHFH- {%ﬁ%?p:g::)).ﬂﬂmu KYHH YCTYH Typaiu

Aa  aaekTpon  Gyayri

SULAHTHHHOT  OPTHITH Macanan, Boaopoa MoseKyaacuna
B VKON, MKKHTA s1IPO Ba HKKHTa 23eKTpoH Gop.
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Yiap opacuna Kyhugaru ysa-
po rascup Oop: aaponap Ba
iekTponnap 6up-6upunan
xouann. Jlekmn s3nexTponHnap
Ounad sapojsap opacuaa yaa-
PO TOPTHAMII KYYH XOCHI
Oynanu; xap KaliCH 3J1eKTPOH-~
HU MKKH SIpO TOPTaaH Ba Xap
Onp AAPOHU MKKMTA JEKTPOH
TOpTAIN,

AHTHNapanjiesl CHHHIHU
mkkuta H atomun 6up-6upura i LY, i e o
AKMHIAING, aromnapapo ma- 0f 62 03, un
coda 1,=0,074 uM ra eTranna
CHCTEeMAHUHI TOTEHUHAN Vﬁmﬂ;{;lgggonmﬁnﬂixgxm—
IHEPIUACH MUHUMAN KuitMaT- ﬁap oy B Sials xag:s
ra ora 6y1u6, 4,48 5B ra €Ki yrapumn: s HTADWIMII (QHTH-
434,8 xX-monp—! ra TeHr 6¥na-  cummerpuk xonat) Ba ll—rtopr-
IH, ﬂ.ﬁM&K H, na GoF y3yHnu- wmm  SHEpruicH (CuMMETpUK
m r,=0,074 HM Ba GOF IHep- xonar).

TUACH 4 48 5B aup. Atomaap-

IaH MOJeKyaa Xocwi Oyauinupma sHeprusi y3rapumu OunaH
OMp BaKIIa AApONAp OPATMFAAA NEKTPOH OyNyT/iapHHHT 3HY-
Jmry Xam yarapamm (V. 10-pacm).

Arap BOAOPOA MOJEKYIACH XocH GYnranna 6up aTOMHUHT
9JIEKTPOH OYNYTMHHM MKKWHYH 2TOMHHHT Oy/IVTH KoiuiaMa-
ranna snu, H, na snponapapo macoda 20,053 = 0,106 um ra
TeHT 6¥nap a.zm BJIEKTPOH OynyTaap Y:;apo KOIUIAaHMIOH ca-
6abam Oy Maccnba KMckapanu Ba xakukaraa 0,074 um ra TeHr
Oynanu. Arap 6UpUKYBUM aTOMIIAp/iark 3NeKTPOH opGHTanna-
pu y3apo Oypuak xocwn Kwiub xoitnainran 6ynca, peakuus
HATHXXACKa XOCHII OyiaraH MONeKynana Xam aromiap yHa-
JIYBUAH BaNeHTIMKIApP HaMOEH Kunaau. BaneHT GormaHMLI
Xocua OViMimaa aiHu aTOMJIAPHHMHT ruOpuMILTaHTaH opOu-
TAJUIAPH XaM HIITHPOK DTAIH.

2. Xocun O6ynaran SHru SJeKTpoH Xyt ymyMmui 6ynann,
O0F XOCHJI KWIHIIIA KaTHAIITAH aTOMJIAPHUHT KOJITaH 2JIeK-
Tpowiapu OunaH Gupranukiaa snektporuiap 6uaad tyurax (1
JaBp SIeMEHTIAp ATOMIapy YYyH Ay0aeT, KOJIraH AaBp 2Je-
MEHTJIAp aTOMJIapH YUYyH, acocaH OKTeT) KoOUK XocuJ
KWIMHTAHIa 0apKapop 3NeKTPOH KoHGHUrypauus xocun oynany.
Arap Oorranaérrad aroMHHHT 6¥111 97€KTPoH KoOuKyacu (Ma-
cajlaH, BaTeHT KoOMKYacua a/ekTpoHaapu 6ViamaraH d-€éxu
f-Xobukyanap) 6yiaranaa okter Koudurypanus ypaura 10 ta
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€KH yHIaH KVNPOK 3[CKTPOHNY BAaNCHT KOGMK XOCcHI OVau-
1rn MyMKHH. Macanax, PF, monexynacu (gocdop atomu ar-
poduaa 10 Ta anexTPOH 60p) aHa HF 6unan 6upuxud PF; ra
nuc6aran Gapkapop 6¥iran H [PF ] (12 ta anekTpornn Koﬁmg)
KOMIUIEKC GHPHKMA XOCUN Gy‘nam{ bynnait Typaaru MOJIEKY-
Aanap alMAOKOMIUVIEKCTIapAa KyNpoK Kysatuiaain. PF gaH xypa
PF,~ monekyfap anuosna GpochopHMHT cummemnﬂcn 10K0pH-~
pox. Gymrad MaitgoH KypluoBHIA GapKapopiHrH OPTalM, CHC-
TEMAHHHT SHEPIHICH Macasiif.

AxcHBua, BateHT KOOHMKYanapnard opOMTa/iap COHHIA
KaparaHza xyQT 3AeKTpOHNAD CORM KaM Oynca (Macanad,
amoMuHUi atomuna 3s-, 3p -, 3p - Ba 3p,- opbutainapaa da-
KAT YY4TarmHa anelcrpounapra ara), YHEA Bal¢HT KOOHFHHH
Oapkapop xonarra kenTHpHii yayH Gynaalk kobuKyanapaa ax-
UenTopAvK BasHpacHHM GaxapaoNagHraH BasHAT MaBXyaR
6¥nann. AICl, GyF xonaTuaa AHMep TY3HTUIIFA 3Ta:

CI\ - \A\"
c/ "Ci/ N et

Mxxura amoMuHdi aTomiaapy (Mapkasuil aToM) opacuna-
TH HKKHMTA XN0D aTOMAAPHHHMHT XY(PT 2NCKTPOHNAPH (TAKCHM-
AanMaraf 37eKTPOH XKy(pThap) AaH SupH anroMUHBUIEWHT O
KOOUKMAC! A «Y3ATHIAAWY>, JUMEPHMHT 0apXapopiIurd MOHO-
MEPHMK¥GH KATTAPOK, SHHM OMPUHYM 11AaPTTa KYPa XA0PHUHT
TAKCMM/IAHMATAH ACKTPOH Xy(OTH MKKA Aap0 opacnaa 6o F -
JOBYY (MKKATa MapKazuii aToMiap opacwia KYHIpHK XOCKHH
KMAYBYHM aTOM) MEKTPOH Xy(TH xoccacura sra 6¥anu.

3. BasieHT KOOWFHAA TOK, 2/IEKTPOHIAD COHM OUTTAAaH Op-
THK, 6¥#ca, 6y aTOMHHHT XOCHT KUIAuuTaH GO ap COHHM XaM
Ky 6ymanu. IKkv atroM opacuaa ¢axar OUTTa CUrMa CHMMET-
puAny GoF XocAn G¥Many, aTOMHUHT KONMAH SNeKTPOHIApH
aitHK aTOMJAp OopacHaa 7-DOF XOCH/ KWiagH KM BOLIKA aTOM-~
Jap 6uaal 6-60F XOCWIT KHIKMUWIM MYMKHH. Babsan xygrnai-
Maraf {ToK) MEKTPOHAAP XaMMACKH XaM COEIOBYM Xy(@T Xoaaira
yT™Mail KonmHiIH MyMKuH. MacanaH, KY¥nruHa Monekynanap
(C10,, NO, NO, Ba Gowxanap) y3una xydraaMaran 3neKr-
POH TYTHULIH Mamym OyHaak paIMKal MOREKYRAIAP TOK, HEeKT-
POHJIAPH XUCOOHIa TYPAM XAPAEANADIA AKTHB KATHALUAAH.

VMyMan afiTranna, sBareHT 6oFnaHuIl yoayOGR MoOneKyna-
Jarv aromaap ¥3 xonatnapuHe caknald KoaraH xoaza gakar
MOJEKYMaHUHT KVH 3NCKTPOHMU TYIKHH PYHKIHACHHU Ty-
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3MILAA KATHAWUHLWIUHY TAbKHAAAHAH. By XonaT snekTponHiap
AydTralirad Xou8a MYMKHHE Kagap KYIpOK sApoaap opacHia
GYAKIIN CHCTEMAHMHT 3HEPTHACHHH KaMakHIIMra onud xe-
JIMITHHU, Oy 3¢3 MOJeKyna XocHA OSYAUITHHNHE acocHi ca-
02K 3KaHIMIMHHA TABKUAAHITH.

Banexr OOFnaHHIH METOHK, ANEKTPOH OpOHTANAPHUHT rib-
PHINARMUIH XAKKHAIH FOSIApra acOCNaHHO MOMNanapHHHT
TY3WIHILH, MOJIEKYAANAPAA BATCHTAHKIAPHUHT HYHANHUIH B
K¥TIrHHA MOAaTAPHHHT MONEKYAAP FEOMETPHACHHH H30XAa0
Gepau. Jlexvd 0aB3H MOATAIAPHUHE TYSHAHIUHHH 6y HAZAPHA
acOCHIA H30XNALLIA KATTa KMAHHYHINKIAPEA Y4 KeXHHIH.
bab3u MoARanapaa 3neKTPoH XKyd1nap epraMHcH3 GOFraRKLL
Xoch O¥nuumn aHukaanagy, YynoHun XIX acpHUMHT OXHpHAA
ToMCOH BOIOPOIHH HICKTPOHIap OriaH GoMGapaAMMOH KMTHLL
HaTMXacuia XocHia 6yrraH Monekyadp Bomopoa woHH H,*
Tapkubuna daxkat 6upriuya >nexTpoH Gop. by 3appayana sul-
poaapapo wmacoda 0,106 um, yHHHr DOFIAHHII SHEPTHACH
256 kXK. Mo, BHHOGapHH H aHua HapKapop 3appadamHp.
buz 6y dakrra acocnanub MEKH axpo Gup-Oupu Ganan SHpru-
HA AEKTPOH OPKANK GOFana onamH, Swuobapun, Gnp 3aexT-
POHIM OOFNMAHMIN AMANTA OMIFIDH MYMKHH Jie0 Xy/ioca 4MKapa
onaMus. TeXIMpHIInapaaHd MabiyMKH, dakar Tapkubuia TOK,
SMEKTPOHH OVAraH Mojiekyaatap MarHKIra TopTriany. Kuc-
JIOpOA, KATTHK, XOAATAA MATHHITA TOPTHAALH. BaxonaHku, Kuc-
JOPOAHUHT BIeHT OOFAaHHIH HA3APHICHTA aCOCHaHHD Ty3HI-
ran 3M¢KTPoH GOPMYAACH aCOCKHIA YHHHT MOJIEKYIACHAA TOK,
INEKTPOHAAPD MABXYA JKAHNUMIHHM K¥pcarMaiiau, STbHY Ba-
JIEHT OOENAHHLINAD METOAN KHCAOPOIHHHT MArHHT XOCCana-
PUHM H30XJ1ail OMMANIH. JPKHH PATUKAIUTAp TAPKUOUAA XaM
XydTnanmarad sfekTporaap 6ynanu. bexson a Goiuka apo-
MaTHK OHPHKMaNapHUHT TY3UWIHLUAHU XaM BAICHT GOFIaHHIL-
fap HasapuscH acOCHAA TANKMH KHWIKG OVnmaiau,

By xomucanaphy TYLWIYHTHPHII YYYH MOJIEKYASP OpOH -~
tannap (MO) Hasapuscnnad doligananwrand. Xyus sa Man-
JTHKEH Oy HazapHsSHHHT acOCUHNIapH Xucobaatanm, MO Hasa-
PUACKHH SAPAaTHLIAA ATOMHHMHIE 3JICKTPOM TYSHIHLIH XaKHaa-
'l KBaHT-MeXaHHK TaCABBYPNapPHH MOJEKY/IA TYIHIHIIH YUyH
XaM Kynan 3apyp Ae6 tonunay. Papku yHAAKH, aTOM GHp
Mapxasal (Gup aaponu) cHeTeMa BYaca, Mosiekyna KVn Map-
Kazmu cucTemanup. MeMak, Gy HasapHara K¥pa xap Kaiich sitex-
TPOH MOACKyNagary Gapya AApO Ba KYN MapxainH opburtanap
TavCHpHA2 OVauisy YETHOOpra ONHHAIM,

MO meroruuuHT GUp Heva sapwaHTAApH Gop. ATOM opﬁu-
TATAAPHHUHSL 4HINKIE KombuHannsg (AOYK) yeyau our kin
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KYJUlaHMAAAUraHd BapuaHTiapaad 6upunup. by Meroana 6up
9JIEKTPOHHUHT MONEKYSIP TYIKUH (PYHKIIMICH VIIa MOJIeKy-
JIaHW TalUKMA 3TyBYM Gapya atroMaapiard SNeKTPOHNAPHUHT
TVAKMH GyHKUMsUIapUAaH Kenub YMKanuraH YM3HKJIH KOM-
OMHALKs, SBPHU MOJEKYJAsp OopOMTaNIIapHH TACBHPIOBYH
GyHKUNAnap — MOJAEKY/JAHW TaWIKHA 3TTaH aTOMAapHHHI
TYIKAH (QYHKUMAIApH — MONEKYJaHM TALUKWJI 3TraH atoM-
NAPHUHT TYIKMH GyHKUMsAnapuHy Oup-0upura Kyummiu Ba Oup-
OHMpuAaH aiiMpHULI HaTHXachaa Tonunagn. Arap 6M3 TapkuGu-
Ia OWTTA 3/EKTPOH Ba MKKWUTA AApo OynraH MonexkynaHH Ha-
3apia TyTcak, aliHM CHCTEMala JIEKTPOH XapaKaTMHH MKKM-
Ta PyHKums Gunan ndonanaw MymxuH 6ynamm; ynapaas 6mpn:

¥ =C,y,+C,y, (V.2)
Ba HKKMHYHCH:

¥,=Cy,—Cy, (V.3)

Oy epna, C,, C,, C,, C, — xoadpduunentnap, y, 5a y, —
aifHH :-meKTpOHHHHr ﬁﬂpﬂﬂ'-m Ba MKKHHYH sAnpora ous GyHK-
umnsnapu., Pynkuus ¥ — cummeTpuk Oynkuus, ¥, sca aumu-
cuMMempux QyHKyus 1186 araganu.

®apa3 kunaiinuk, 6apua xoadgduLKHeHTIapHUHT Xap Oupu
1 ra TeHr 6yncun. V xonaa MO nap yuyH Ky#uzard MKKH
TEeHrnaMara sra Gynamus:

‘}l505= ‘I’ra+wn ‘Pﬁﬁu ="I“n_w’n (V‘4)

Oy epna ¥, Ba ¥, — ¥3apo GMPUKYBYY 3appayalapHUHT aTOM
opbutainapu GyHKUMAIAPH.

SACKTPOHHUHT OMPOP HYKTANa MABKYH GYJIMIL SXTAMOII-
JIATH TYIKUH GYHKUMSHUHT KBaapatd [W[2ra nmponopuuonan
6ynraninry cababnm:

¥ o (‘:‘7 TV, )2 =y 42y Wy

i ﬁs’i.uulrl.P: (Wﬂ' _WE)— =W:-_2Wau‘(s+w::; (VS)
1M €3a OnaMus,

By ndonanapna nkkunuu xautap (2y,y, Ba — 2y ) atoM
opbuTa/IapUHKMHT OMp-OupuHK MychaTt Ba Mam{mu Komnal
XONaTHHU aKc 9TTHpanu. bupunun xonaa 2y, y, aap Kyiuia-
1w, DYHHWHT HaTUXACHIa 00FA064U MOACKYAAD opﬁumm (BMO)
Jiap XocH Oyaanu:, HKKMHYH X0/aa — 2y, v, aiupub tawa-
HaaM; HaTHXala OyamTHpyBuM MONEKynsip opburan
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(BYMO) kenn6 unkanu. by epna sHa yyuHud xon Gyauuin
MYMKHH. YHaa jgactiabku arom opbOuTamnapu oup-6Gupura
CHUMMETPUSJIApA MOC KeaMaiiauraH 6yiica ynap y3apo Kyiui-
Malau xaMm, Oup-OMpunan onvHMaWau xam; OyHuIai XoJjia
OornaMaiinuran opbuTan ByxXyara kenanu. Jlactnabkm atom
OpGHTATHHIHT IHEePrUsicH V3rapmait Koraau. ByHaai opbu-
Tanap 6ornaMoBuUM Monekynsdp opburaniaap aeb
IOPUTHIALH, t

bornosun opOMTAITAPHUHT SHEPTUSCH NacTNa0KH aToMm
opbuTAIIapH DHEPIUACHIAH KMUKK Oyinanu. Byiairupysuu
opbuTaniap 9HeprusIapy akCHHYa, 1acTAabKu aTOMIApHUHT
opburannap sHeprusicuaan-okopu 6yiaanu. Monekynanap Tap-
Kubunary 6uTTa 6V1arupysyu opburtan 6urra 60FI0BYM Op-
OMTTHUHT TABCHPHHU MYK KWHO 1060opanu.

YMmyMuil xynoca: anmucummempur yuxuus 6uaan ugooa-
Aanaduean opbumansiap Kuméguil Gorranuwny yxcydea Keamup-
Maidu, 6asxu mosrexyaanu bexapop xuraou. Hlynune yuyr, 6yu-
dau opbumaniap 6ywawmupye4u opéumaniap deé amaiadu. byn-
nai Mosiekynsip opéuTanaa 2 Ta sapo OpaTUFHAA SICKTPOH-
JAPHMHT 3UWIHTH HOJITa MHTHAaan; OyHaai opbuTtannaprarmu
3NEKTPOHJIAD MOJICKYAd TYPFYHJIMTHHE KaMaliTHpaan.

Aeap anexmpon xonramu cummempur gyuxuus outan ugo-
daaanca, snexmpon Oyaymu sdpoaap opacudaeu xcouoa 3uy
Xoaamiy deairiaioy; OyHUHT HaTHXAcKHAa sapoiap 6up-6u-
pura TopTuaanu Ba Oy Xonar yiapHuHr yzapo OHpMKHLIMHA
nhonanaiiam.

bMO nunz xocun 6yauwu adpoaap opasuruoazu 31eKmpon
OVAYMHUHE 3UMAUZUHY OpMMUpUO, Oup Xu1 3apsosu 3appaya —
Adpoaapruite Gup-6upudan UmapuALWURL Ky4CU3Aanmupud, Ku-
MEGUU BOFAGHUWNY KyHaumupady.

Monexyianuir 6apkapop €ku bexapop 6YIMILN YHUHT Tap-
KnOuaary 6oroByM Ba OYIIAIITHPYBYH 21EKTPOHNADHUHT HHUC-
ouit mukgopura 6ormuk 6Ymann. Macaran, arap cucremata
HKKHTA 37ekTpon TyTran 6urra BYMO xocun 6¥ica, v xyaam
HIyHYa 3JeKTpoH Tyrrad 6urra BMO HUHT TALCHPHHM HYK
orani. MO mMeroauaa MoJiekyia TapkuOuaary sJaeKTponiiap-
HUHT ¥3apo TabcHpH IHTHOOPra oJIMHMaIK. ATOMIA XaAp Kalicu
MEKTPOH §-, p-, d- Ba f~Xxapduap Ouian uopaTaHaIUraH
atoM opOuTamtap 6Mian xapakrepaanranu kabu Moliekyiana
Xap Kaicu 27ekTpoH ¥3ura xoc MO nap 6wnan tascuduiana-
au. MO nap o, 7, & Ba @p-xapduap 6unan Genrunananm. Atom-
Jary 20¢KTpoH sHeprusicu dakar n Ba [/ ra Gornuk 0VinoG,
MAarHuT KBaHuT conra dornuk amac. MO aaru s1eKTpOHHWHT
SHEprusicH it OpOHTATHHMHT YHAIMIIUIA, AbHH MarHuT

171



Arriom Armore opbumianap Morexgrap
GROUTIOAEY KOaeLrensies BPOURIAAEL
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- V.11-pacwm, s- Ba p-opOurannap umtHpokuga 6ornosuu (a”, 1)
Ba OVamTHpysiu (0¥, n%) mMonekyaap opOHTALIAPHIHT XoCHa Gy,

KBAHT COHUra xam dornuk. HyHKH Moaekyaana ssupoaapuy 6up-
6upu Ounad 6ornad Typrad Uviaaui (Ou3 yHu MoaeKyia VKi
ned kadya Kuinamui) Gomka Oapua WyHanuuiapaad dapk
Kuaaan. Monekynana 31eKTpOHHHHL Xapakat MUKAOD MOMEHTH
MPOCKUMACHHMHT aToM siapoaapuin GUpARIITHPYBIN VKKA
HuCOaTan KarranurnHKu TapcHQaall YUyH XYIUIH MATHHT KBAHT
COH M ra VXuaul — MOJCKYIHIP KBANT COH A KHPHIWITIAH,
A =0 6yaca, vuu o — xosar jelwiaau; 0y xonarau kabya
KHAQINTAH 2MEKTPOHAAPHUHI MAKCHMAT COHM 2 ra TeHT. A=%]
Oynranuaa, © xonaarra sra 6Vaamuns; OyHaail xonamia KyiM
Disan 4 saekrpon 6Via onaiu,

MO gapHinr sjeKkrporiap ouian VM0 BOpHILIM XaM XViI-
M atoMm opOntaiapiaarn Kadu [Mayiu npusnunura Ba XyHi
Kouaacura oyiicynaau. MO nap Merojinaa DORIaHNILHN TaB-
cuprain yuyn «borianuin TapTuOH» AeraH TYHWIYHYA KHPH-
THIran. BOF10BUH OpOHTANNAPAATH DAEKTPONAAP COHMAan
OYmanrHpysyn OpOHTANAAPAATH DACKTPORJIAP COHMHM AlMPHO
Taniah, HATHAAHK HKKWra 0yacak Gornannm Taprudn (BT)
ke6 unkanm, V. 11 pacmna Gornosun ¢lz) Ba Gyairnpys-

UM oL, — MOIEKYIP opOMTAIapHuHT XocHa BVauin cxe-

Macu keatupuarad. Pacwian kVpuuuinwya opGuTaiiapHuar
V3apo KOIUIAHYRIH KHCMIIapH 6up XU Miopaiy TVAKKMH hyHK-

172



Winin ora 6ynca, Mmycbar Kornianuill comup Oynany Ba aTroM

vptannap 6up-o6upura kyimnnaan (bBMO). Arap atoMm opou-
LUpHMHr ¥3apo KONaaHyBYM KUCMIApH Kapama-Kapiiu
Wiopn TyakMH yHKnMsiapra ara 0yica, yHaa MaHgpuH
FolanML coaup 6yano, opdbutannap TYIKUH GYHKIHUIAPU
Hup-Oupuaan anupnd tauanaay (bYMO). N ma amom opbu-

mardan N ma moaexyaap opbuman xocua 6yauwu mabuuioup.
Monekynsip opGuTa/IapHi KOHKPET MOJIEKyJialap MHCOo-
aa KVpub uMKaMu3s.
Bosopopmunr mMosiekyasp woun H, wuur xocun Oymmmm,

Honopoa aromu Bonopoa MoHM Ounan ompukkanza H: xocun
Oyanu:
H+H"—>H,

Bonoponuunr ls — opoutamunan xocws 6ynran MOnHu of
(ls) waknuoa wiopaiacak:

H(ls)+ H' = H;|o"(15)] +256 1K
Jlemak, Bonopon aroMMHHMHT ls- opOutanunan 6utra BMO
xocun 6ynanu. by xonna A=0 6yaraHuaaH ¢- XOMatT BYXyara
kenanu. Wynnain kuan6, Hy nunr acocuii xonaru of xonatu-

AUp. Moekyiasip MOHHMHT 3JeKTPOH KOH(UIypauusacu
H;{lo‘;‘)l Ba DOFIaHMUI TAPTUOH ET=J—‘2‘Q =(),5 6ynamu. MO Ha-

3APUACHHUHT HOCTYNATIapuaaH 6}lpﬁ — BT#0 byaca, byndail
sappava magxcyd 6yaadu 1ed TabKUIalIn.

IHEPTeTHK auarpaMmacu.

*®
4 drm OO
5. ““[ )__f‘gi
Y.12-pacm. Bonopon Moaekyaacuaa \ ‘C‘J
MOJEKYIAP OpOHTANIAPHIHT 6‘6\&&( @
s

Bo,tmpon. MONEKyIACHUMAT Xocun 6¥mmmm. Mkkurta Boropon
aTtoMM ¥3apo 6upukuG H,nu xocun Kuiranmnia ukkaia aroM-
HUHT |s-opbu rdﬂﬂdpmtdn ukkuTa MO kenub umkaau:; oynu
cxemartuk pasuiiia V. 12. pacmuaruya KypcaTuin MyMKHH.

By opburannapaunr 6Gupu-Sornosun ((p ) Ba MKKUHYHCH
OywaiTupysuu (¢,) opourawnap 6yimb, H, Xocun 6yaranu-
Jla UKKajia aTOMHUHT |s-3/1eKTpoHaapn BMZOra JKOHaaann:

2H(1s')—> Hl[a (ls-)]+435 K.
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Bonopon Monekynacuaaru nkkuta MO BMO o (15) Ba BYMO
o* (1s) dakar Gurra KuMEsuii BOFIaHULITA MOC Keaiu, Liy-
AUHr yayH 1,=0,074 um Ba Gornanum Taptubu 1 ra Tewr.

®opmynacu H: (l“‘i)z Oynann.
OHIM FeIHiHHHT MOJIEKYJISP HOHH He{ HUHT XocHn 6ynu-

UIMHU KYpub unkamu3. Hej WoHwu xocun 6ynranmaa yura Is-

NEKTPOH MIITHPOK 3Talu; yrapiaan ukkurack BMO [o (1s)]
ra YpHauaaM, yauHuu anektpad aca BYMO [o*(1s)] ra Soii-
BENTENVE

He (1s)+He*(1s')— He; [o%(15)2]o™(15)'] éxn [(Kﬂﬁ)z(lﬁz)r]

Jlemak, He, na 6urra BMO ra nxkura anekrpon, 6urra BYMO

ra (benrucn —%) GUTTA BACKTPOH XKOMIAIIraHAWTH cababian
He’ vonu xakukaTan MaBxymimp.

He;' na Gornauwum yayunurn 0,108 um, Gornanuin sHep-

usicn 23,6 xK-mons !, Gortanunn taptuou 0,5.
He, mosiexynacnaa sca 2 ta 60ok10BuM Ba MKKuTa 6yiuaim-
THUPYBYM 3JEKTPOHJAAp OVIUILN Kepak:

He (15)+He (1) — He [6(19?] [o*(15)* éxn (108) (%) |

Wikki GOF10BUM 2JCKTPOHHIHI TALCHPHHU HKKHM OYLIALITH-
PYBYHM 2JNEKTPOH HYK Kinb tobopuin cababau, He, Moeky-
NACY MABXYI SMAC,

Dunu nappuit cuctemanudr 11 napp snementiapu xocni
KMJIaJAMraH MoJeKyanapan Kypnb unkaiiiuk, by onemenT-
AAPAA ATOMHUNHT OUPHHUYN KOOMFHAATH 3ACKTPOHIAPU KHM-
E€BUil DOFIAHMII XOCHMN KWIMIaa MIITHPOK 3T Maitan, 6us
yuu He, MoJekysacu MMCOIMIA KYPAUK. ATOMiIapiaru p-
aﬂeKTpounapuHHr MarauT keair connapu 0,+1 6¥araunu-
1 cababau Oy sjaeKTpoHaap MOJIeKyiajla G- Ba n- opburan -
Jlapra KoijaluMiuM MyMKHMH. by epa XaM aHeprusiHHHT MU~
HUMYMTE HHTHIHIL KOHYHUATH 3 KVUuHu caknad xonanu;
MOJIeKYaia opOuTaiap SHEPFUSIHMHT OPTHILY TapTuOuia
anekTpounap Gwian tynubd dopann; Oy Taprub Kyiuaaru
Kartop wakinuna ndropanananm (arap 2s- ga 2p-opburannap-
HUHT 3Heprusnapm opacuaary aiiupma 1160 kXK nan op-
TUK Byica):
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V.13-pacm. MKKMHYH OaBp JEMEHTIAPUIAH XOCHT
OVraH MKKH aroMmiau GMp Xun AOponu Mojexynanap-
HUHT COANANALUTHPUITAH 3HEPreTHK ITHarpaMMach.

lo Xlo}(20 %20 (202 3= 2327 = 21 (20 ;

by taptu6 (V. 13-pacm) 1. . Menngenees xansaiuia gasp
o11KIa Koiinalliran 3eMEHTIap HIUTHPOKWIA XOCHa GVraH
MOJICKY/Iazap y4yH TYFpH Kenaan. byHnail Xonnapaa MKKH siipo
OpAIMFMIA XOWNAIIAAUTAH O-3NEKTPOHIAP COHM XanM KV
smac. byHnait opGHTA/NIADHWHT CUMMETPUACH KEHMHIH 2JIeK-
TpoHjap cummerpusicura 6edapx, 6V IMalinm, yiapHUHT CUM-
MeTpusiapd Oup xwi1 OVauIIM Y3apo WTapMILYB KYWIaApMHU
KynaidTupub wobopuiun mymMkuH. HOKopuaaru Katopaa
TYKKH3WHYH Ba YHUHYH 3MEKTPOHNAp Xolnamanuran
opOMATAIHUHT CHMMETPHMACH XaM OJITMHTM opOuTannapHm-
KujieK Oyica, 3J1eKTpOHIApapo MTAPHIL Kydd OpTHO KeTaau.
Bomka Basustaa, arap naiio 6yiaaguraH 3JeKTPOHIAp CHM-
MeTpusicn ¥3ra Gynran opburan (n-Ba m-opOurtamtap) ma
Koitnatca, AeKTPoHNap OYAYTHHUHT 3UWIMIM UKKW SIIPO-
HIA OMpIAIITHPYBYM MOJIEKY/Ia VKW YCTHAA XOoWnaluMacaaH,
uly VKAaH Talikapura Xoinaiaau, aJ1eKTPoHIapapo HTapHill
Kywiapu Oy X012 MOJIeKyJIaHu 3au(ialiTupaoaMain Konauu,
ApHW Oy X0onaT MoJieKyna yuyH aHepreTvk adpzan 6ynamm.
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V.14-pacm. 2s- Ba 2p-opbuTainap opackaa TALCHPIA-

IWHIOHK AKC STTHPYBYM MOJeKylsap opOUTA/UIapHUHT

aHepreTHK auarpammanapu (N,, O, Ba F, monekyna-
JNapu yay). i

Xynoca xunub aiitranma, 8 Ta 2JIEKTPOHIAH OPTHKYACH
KyHunard taptubaa KeJITUpUITaH 2JIeKTPOH KoHduUrypamug-
ra ara oVnamu:

lo¥(lo; 26207 2n5= 2152027 = 2n (20,

DHepruscu KaMm Oyiran opOMTa/UIapiial CYHT I0KOPH 3HEPIH-
San c;pﬁmanﬂap 2/1eKTponaap Ounan Tyaa douvtaiian (V. 14-
pacm).

IOKopuna KeNTHPWIraH MYJIOXa3a/1apHM Haszapaa TYTuo
IMTHM, Oop, yraepon, kucnopon, ¢rop, asor, yraepoa (11)-
okcun Ba azot (I1)-okcun MonekynamapuHWHT XocHa OYiamn-
HIMHYA KYypuO YyMKaAMH3.

Jhwrmii MoslekyacHBMET Xocha Oymmu. MosieKkyianu Xoch
Kuaullga Xap 6Mp BajieHT KOOHMK Ba MMKHM KOOWK 2JIEKTPOH-
NapH VIITUPOK 3TUILMHKA XUcoOra oiarad Xonaa KyWunary cxe-
MaHu €3aMu3;

2Li (13223'2;9")—) Liz(]af )z(lo':)zx

x(20° )z (207 )20% )22 (20 Y2m; Y 2n ) 203)
176



Monekyiagars xKamu 9AeKTpOHIapaan TVprracu 6oFios-
un MO napaa ga uxkkuracH oyinamwrupyssd MO ja xoisaw-
ran. Konran MO stapnia saexrponnap #yK (keiuurun Mucon-
napia 6u3 yrapuu €3maii Kosavpamus). Li, Gornanui tapri-
6u bT= 4“ —i ra teur. by MonekynanuHr Tﬁ)KpHﬁaJ]aplld aHHK-

JJaHraH Xycycmsitiapu: atomaapapo macoda 0,267 Hwm,
MOJIEKYIAHHHT ATOMAAPTa AUccoumMnanuil sxepruscu 112,97
kAK-monp . _

bepuiumit monekynacuauar MO Hu Ty3aMH3;

2Be (15°25%) — Be, (107 (107 ) (207 ) (207}

Monekynagarn OOF10BUM Ba OVIHAIITHPYBYM 3JEKTPOHJIAP
COHM OMp X1, YbHU MOJIEKYJIaHMHT BOFAaHM TapTHOK Hojra
TEHT, LIy caﬁdﬁnn Bez MOJIEKYJIACH MAaBKyil aMac.

bop MO.FTEK)UI&CHHHHF xocnﬂ ﬁy.lnuuu

2B (15225‘2;) )—eB:,:(la,) (lcrs) (Zcr_v) (203) (27;‘.) (Jrf)'

Hdemak, 6op Monekynacuaa 6 Ta GornoBuy Ba TYprTa OVinaui-
THPYBYU 2MeKTpoHnap 60op. I;Tl'm“:1 =1 B, na Gornannu ysyH-

auru 0,159 um, Gornanmun sHeprusicu 289,5 kK-mons !, v
1IApaMarHuT Xocca HaMOCH KWJIanu.
Vrinepon MOJIEKYTACUHHMHT Xocuia OVAnmn:

2C(15°2522° ) C, {10%) (102 ) (207 ) (202 ) (2 (2n )

JeMak, yriaepon MoneKyJacuaa cakkuara 601-"310qu1 Bd TypTIa
OyialuTpyBun dnekTponaap top. ETu +=2. C, na Gorna-

Huw yaydauru 0,131 um, GorraHum auepmncu 617,5
KAK-Mmonb~!, Oy MoseKyna AMaMarHuT xoccara sra.
A30T MOJEKYTACHMHUNT XOCua OVammiu:

2N (152252p*) —)N2:(Icrﬁ)l(lcri)z(20’,]2[20;)2(21:‘;)2(2::‘;)1[20‘5)‘

[leMak, a30T MOJIEKY/IacuIa OpTUKYA GOFJIOBYM DIEKTPOHNAD
COHM 6 ra TeHr; aMMo 4 Ta ¢ - OOFIOBYM 3IEKTPOH TABCUPHHU
4Tac- quammpynqu :mempou HVK Kuaub wbopanu. AzoT
MOJIEKYNACH MABXKY BA Y, HUXOATAA-MYCTAXKAM MOJCKYa-
aunp. bornanmm TapTHoN BT=1%4=3; 1,=0,11 1M, Gornannm

aneprusicy 941 kKXK-monn .
Kncaopon MonexyslacMHMHT XOCHA OViuun:
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V.15-pacu. Kucnopol MonexynacHHUHT
IHSPIETUK JUATPAMMACH.

20(1s*252p*) 0, {16%)’ (1) (205 )2

A2 20m g\2 FINRY A3

'{205) (211:3) (21'I:z) (202) (2ny) (2nz)
HeMak, KMCIOpOa MONEKYIACHHKHT 2n*— opGuTanmuaa dakar 2 1e
IneKIpoH Gop, BaxonaHku, Oy opbutanza 4 Ta INEKIPOH GyAMLuY
mvymiei 0. [y cababnn T koraacura GHHOH UKKHTA 2% —
INEKTPOH Iapanienb CIMHAapra sra 6Vmnim kKepax, by xon [Tayau

NPUHLMITMTA 3HT SMAC, YyHKH MeKTPOHNApRaH OHPUHMHE Mar-
HMT KBAHT COHHM A= — | Ba MKKMHMMCHHHKH A= + | aup.

IEyunait xwapt, MO Meroan Kucropold MoONEeKyTacHl:
HKKHTA TOK, 3MeKTPOH BOPIUTHHHN Hazapuil paBylaa H3oxnat
Gepnu. MKKHTa TOK 3NeKTPOH SOpaHrd cababnu cyIlok Ba KpH-
CTALT XONNATH KHUCNOPOA MArHUTTE TOPTHMAAZH, ¥ MapaMar-
HHT Moiaa. ByHmaH Talukaps, KHCEOPOA MONEKYIACHIZ Op-
THK4a 4 T2 SOFNOBYM 3eKTporap 6op. BT=1-60=2, r,= 0,121
BM, GoRtannui sHepruscd 494 kKX-mons—t

OTOop MONCKYNAaCHHHUHT XOCHJ OVAHIIM:

2F(15°25%2p° ) F, {1o% ) (16}

x(2o":)2(2cs;)2(2n$ )2(2n3)2 (205)2(271';)2
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Jlemak, ¢Top Mosekyiacuoa OopTHKYa OOFIOBYH 3JIEKTPOH-
NAPHUHT COHM MKKMTAra TEHr, ury cababnn Monekynaaa ¢rop
atomnapu Y3apo sikka 6ornanmiira sra. B, — C,— N, karopu-
na dornosun MO nap osnexTponnap Guian T?Jm% Gopran
capu Monekyiana suponapapo macoda kuunknawand (B, na
r, = 0,159 um, C, na r, = 0,131 nm, N, na r, = 0,11 HM),
NIeKHH OOFIaHMLI SHEPryusnap Karraialmo )ﬁopaau (DB,= 289,5
kK-moas~', D. = 617,5 kXK-monb~' Ba DN, = 941 xK-momp )
Akcunua, N, 2 O, — F, xaropuaa Gyauitupysau opburan-
nap aaekrpouaap 6unan T¥nub GopraH capu MolieKyJaaaaru
saponapapo Macoda karranawaau (O, yuyd r, = 0,121 nm,
F, yayn r, = 0,142 um), nexuH OOFIaHMLI SHEPTHATIAD KMii-
mati Kuunknawanm (Dg, = 494 xXK-moms ', Dg, = 164
K&K-monb '), Heon monexynacu Ne, Masxyn 6yia onmaitan,
YYHKM YHUMHT Tapkubuaaru OOFIOBYM 2JEKTPOHAAD COHHM
OVILAIITUPYBYHM ACKTPOHAAP COHMra TeHraup. V. 6-xaasania
Ou3 Kypub YMKKaH MOJEKYNANapHUHT TypiH xuiiaru (GoF-
JIOBYM Ba OVINAINTHPYBYM) OPOMTALIAPUHUHT SHEPrUusiapu
V3rapu® GopuilK Ba GolIKa MYXUM Xoccalapd akc DTTHPHII-
raH. 2KaapajiaaH 1yHU KVpHill MYMKUHKH, 20 -0pOHTAl a30T-
ra Kauap OVJIraH MOJNeKYaTapaa JMeKTPOH OWiaH TVaMaraH
6yimb, N,, O, sa F, na 6y opburan Ky4wim 60rnosun xoccara
ara 6ynanu. ByHuHr cababu 2s- Ba 2p- opburanaap aHeprus-
JapuHuHr dapkuaard  TadoBYIAMpP:  KHCIOPOA aToMMA
AE U= 1434 xAK-monb ' Gyiica, azor atomuna Oy KuiMar
dakar 579 xXK-moap ! ra Tenr. by xonaT Uiy Katopaara amae-
MEHTAapHAa 25- OpOUTANHUHT DASKTPOHIapH GUpUKMaIap
Xocua Kuininm 3audnaiud, 6y xoceca daxart 2p- opOutan siek-
TPOHJAPH XMCOOMTArHIA aMaITa OLITMIIMHHN TYUWIYHTHPAIH.

MO:nap HasapusicH MOJCKYJajlapHHHI acocHii Xxoccanapn
OVAMMIN «MOJNEKYIANAPHUHT MOHIAHWIL DHEPIUSICH», «<MOJIe-
KYJQTAPHUHI MArHUT XOCCaIapH» Ba «MOLIAIAPHUHT PaHITA
ara Oy éku OVimaciauru» kKabu pa OolIKa xoccaiapuHM
TVFPHM U30XJIal oJlanu,

OHIM MKKM XMl 2JEMEHT atoMJapuian (IeTeposiaposin)
MOJICKYJIUlap XOCHA OVAHITUHA MOJICKYISp opOuTaniap me-
TOIAW acocuaa KVpUO YMKaAMM3.

LiH Hunr xocuia Oynuwmu:

Li (1s72s')+ H{ls')— LiH : [(1o%) (1o} (20 ]
(15°25)+ H{ls') ((1o?) (lo2) (20t
LiH monekynacuaa aroHa GOFIaHUIIHA XOCHI KUITAH UKKH
9JIEKTPOH KYIIPOK, BakT BOAOPOA aTOMM COXACHd Xapakar
kuaann. LiH kueman non xapakrepra sra. YHUHT JIMNIONbL MO-
meHTH 1,96 Kii.m. ra renr.
COMONEKYITACHHHUHT XOCHJ OVInIIN:
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V.16-pacu. CO monexyracHHAHT CORNAMALITHPHATAH
MOSEKYRAp opbHTALIAp AHArpaMMact

C (1s°25%2p*)+ 0 (1522322;;4):

=(:|o:[(h:f‘j;)2 (1o7) (262)2(20';)2(20'?)2(211:),2)4}

CO MonexynacHza OpTHKYA OOFIOBYH 3JEKTPOHAAp COHH 6
ra etamd. burta o-8a wkkwra n-6oFnanmul Maexyn (C= 0).
VHuur Gornannw snepruscu 1067 kK-mons™!,

NO MOZEKYARAaCHHUHT Xocun O¥nuwu:

N (1522522p3)+ 0 (1522522;:“)—)

- Nof (163 16:) (202 22) (23 (27,2 |

Hemak, NO mosekyiacuga oprHK4a OOFI0BYR 1E€KTPOHIAD
conn 5 ra Tenr. By Xonaa BT = 2,5 ra Tyrpu kesanu. NO mone-
KyNacuHWHT GoFnanuis Hepriack 680 kA moap~' 12 TeHT.
VHaa GUTTa TOK 3eKTpoH Oymm0, Y napaMarinT 3appaianup;
Oy %E)II.EIHKEJI JUMep XOCHA KWTaaH.
O MeToau éprampaa gHaaa MyDaKKal MOJIeKyTaNapHUHT

TY3UNHLIMHA TYEPH TANKHH KUK MYMKHH.

leteposiaponu Monekynanapaat ana HF, BeH,, CO,, H,0,
NH, Ba CH, monekyranapusunr Ty3wniumkn MO metoan
acocuna KYpHO YHKAMH3.

HF MONeKkynacHHHHT TY3nauiwyW. OTOPHUHT
ponaanmn notennuany (17,4 3B éxu 1681 KXK-Mmomb™') Bo-
IOPORHMHT MOHManum notexmmany (13,599 3B éxu 13121
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V.17-pacm. NO MOACKYIACHIMHT MOTEKYIsIp
OpOUTANIIAD CXEMACH.

k2K-Mouib~') nan aHua Katrta 6ynrannmru cababian dropna 2p-
OpOMTANAAPUHUHT IHEPTHACH BOAOPOAHMHI ls- opOuTaiu
oHeprusicujan anua rokopuaup. Wlynunraexk, sojpopon aro-
MUHUHT |5- opbuTtanu 6wian Grop atoMuHUHT 25- opBUTAIH
opacuna Karra sHepretuk (apk Gopauru tydaitin 6y MKKH
opbuTayn opacujaa Vzapo tancup amMaira oiumaiau, bunoba-
pu, dropunnr 2s- opbutanu HF monexkynacmpa Gornan-
maitauran opourtan 6ynub Komamm. ClJTopHHHF 2p - Ba 2p - opbu-
TAIAPU BOJAOPOAHMHT |s- opOUTain OWian y3apo TabCupIialli-

£ 1 H HF =
g
: 026,
r‘s m // \\\
\ ez, > BTz
\ rd
kS F &
\® 26
®26 __[MWzs
®f _ FU/S

V.18-pacm. HF MoaekyJacHHHIIT COAAANAIITHPHITAL
MOJICKY/ISp opOuTALIAp AHATPAMMACH.
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V.19-pacm. BeH, Monexynacu- \\ ,;f
narn opburannapHuHr 282 i
JHEPIETHK IHATDaAMMACH. ,3 [m

MaMaMW, YYHKH ynap Typau cumMerpusira ara. llynra kypa
qrropHHHr 2p - Ba 2p -opbutamnapu xaMm HF monexynacuna
OornanMaiinuran opouTamIap Kkaropura kupam. HF Monexy-
nacupa GorioBuYM Ba OYualiTMpyBum opburannap Gakar Bo-
AOPOIHHMHT 15- opGHTamk 6unan GropHUHT 2p, - OpOHTAIH Opa-
CcHOa WKKH 3NeKTPoHIM OoFnaHuil amManra owmanu (V. 18-pacm).

H Ba F nan HF HuHr xocun 0ynuil TeHrIaMacHHu Kyin-
jparpya ésvimn MymkuH (HF na 6ornanmin sneprusicu 565,7
kXK-mons~'. Bornanum tapTubu 1 ra TeHr):

H(ls') + F (1s22s22p°)—HF

MOJIEKYJIACUHMHT 27eKTpoH hopMynacu:

(1o.) (20%) (20,) (27,.)"

BeH,nunr tysunumu (V. 19-pacm). Bosopoasaru 1s-
opﬁmannnm aHeprusicn Be marn 2s5- opOnTanb 3HEPIHsCH-
JIaH can kampok. Bojopon atoMirapuHUHT 1s- opﬁmannapu
Be aromuHMHr 2s- Ba 2p - opOutajiapu OuiaH ¥3apo Tabcup-
nawanu. Hatwxkana ukkura 6oenosum (6° Ba 0,° ) Ba ukkura
O amTHpyBun ( "Ba O ] opbuTan xocun 6ynam¢ Be aromn-

HUHT 2p - Ba 2p - opbutannapu BeH, monexynacuna Gorio-

MoBuM ()’ Ba (T,)* opGuTaNNap XoNnIa y3rapMan KoNauu.
H,O MO exy.ri acuHUHT Ty3suaumu. Kuciopon

aTOMH Ky3ranmarad xonataa — 1s°2s*2pl2pl2p; koHdburypa-

LMATA BTa. YHHUHT P - Ba p - opOUTAIapH/Iark TOK, 31€KTPOH-
JIapM MKKWTa BOJOPOJL ATOMHHUHI |s- 31€KTpoHIapu OuiaH
Tascupnaiiud, cys Monekynacu H,O nu xocun kunamu. H,0
MOJIEKYJIACHAAd KUCIOPOAHHHT aa.r(eﬂmumapapo ﬁypqam
104,5° ra Tenr, 6y xuiimar TteTpasapuk Gypuak (109,5°)
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V.20-pacm. CyB MONEKYIACHHNHT SHEPTETHK AMATPAMMACH.

KuitmaTura akuH. By kuiimatau (aetm 104,5° 6unan 90° opa-
cHIard auMpmaHu) BoJopon atomiapwia 6yaraH mycHar 3a-
p-aanapHdHr GaKar y3apo HTapuiril xoaucacH 6opauryu 6u-
naH nu3oxaab oyamaian. by MacanaHu Xajl KMIMILIA s- Ba p-
opOMTATADUHHUHT TUOPUITAHUIIHN, XaMJa KHUCJIOPO aTOMM-
Jarv MKKHTa XYyDT 31eKTPOHNIAPHUHT Y3ap0 HTAPWINLUIKHN
XaM Xpcobra onuill Kepak Oynanu (6ynga I'unnecnu Monenu-
laanaHuiura TYFpu Kenaau, 6y xakaa V. 19 ra kapasr).
O naszapusacura MyBoduK, CyB MoJekyiracuaary 8 ra
9NEKTPOH (MKKMTACH MKKHWTAa BOJOPOI ATOMMIA Ba OJTHTACH
6uTTA KMCIOPOA ATOMMAA) MKKWTA OOFNIOBUU Ba WUKKUTA
OyialTMpyBaM Xamaa ukkuta 6ornamMosuu MO Hu 6aHn Kuna-
au (V. 20- pacm).

2H (1s')+ O (1s*252p}2p2p, ) >H,0.
MonekyiaHMHT 31eKTPOH (OopMynacH:
(10.) (20, (o) (207 (2.}
Cys Monexﬂnacuuuﬂr OOFIaHMIL Ta;rruﬁn 2ra, ﬁomanum
aueprusicu (O OoFnanu yayH) 427,8 kXK-monb—' ra TeHr.
CO, Hu MONeKyndp opﬁuTannapuHuHr TYIUAUIIHU.

CO, .na BaJIeHT JIeKTpoHiap couu 12 ta (vrneponma 4 Ta,
KuUchopoiia 8 1a s- Ba p- MEKTPOHNAD):
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V.21-pacu. CO, MOJICKYIACHHMHT COLANAITHPHITAH
Mmexy'mp opbHTanaap AMarpaMMacH.

C(ls22522p;2py2pz) +20(1522522p22p;2py) - CO,

MOJ'ICK}’leaHl-lHI‘ 31eKTPOoH hopMmynacu:
(o) 1] 2. 2. 2o oot o ot o o
CO, na Gornanmu Tapbu (V.21- pacm) 4 ra TeHr; yHuHT
CprKTyp thopmynacu: O = C = O nan ubopar.
MOJeKynacuiuHT Ty3uauimn: N (152822p°)
$=3H (lls‘) — NH,. Arap asoruunr ls-, 2s- opGurawuiapu-
HMHT 3HEpPTHsACH HACT SKAHANTWHM xncoﬁla onub, yHaaru

SAeKTpoHaap Goranmalanran xycycusTra sra aeb Kaﬁyn KHJ1-
caK, aMMHMaK MoJieKyJacHuiHT opMysiacy Kyiuaariia 6yna-

e (lo, )2(20")2[20‘3)’(206.}2(20'.)2. bapua atom opoUTALIAPMHUHT

conu 8 Ta (Geurracn asotza 1s, 2s, 2p, 2p,, 2p, Ba yuTacu yura
BOAOPON aToMMia), ylapaad yuta ﬁomoaqn yuta GViIaiTH-
PYBYHM Ba 2 Ta AEAPIAMK GOFTaHMalauraH MO XOCWJ1 OVJ1anu
(V. 22- pacm). By moniekynana bT = 3 ra TeHr, Monekyna Tak-
CHMJIaHMAaraH JEKTpoH Xydr (20,- opbuTania) ra Xam sra.
Mertan monekynacu tysunnuu: C (15°25°2p%) + 4H
(1s") —» CH,. Meranaa MO napauHr xap Kaicucu 6apya aToM-
JIapHH KaMpaﬁ onany; wy cababaax, TYpTTAaNa BOIOPOA aTo-
MH JIEKTPOHJIAPHUHI XOWTaHMIUMW XuxatuaaH OMp xui pa-

185



A
2 oozs‘e'*\\
i ] 16a
/1 \ (7
2p A1 H] 77
# ===/ 8z %}'gf
IN@®26ns )
/
25 )/ ;
SN.®28° f
sl e

V.22-pacm. AMMMaK MONEKYTACHHMHT MONEKYISAD
opbuTannap cxemacH.

/sz&a@, A

g e [1] 415a
\‘ ; %TSJ
\ ! 4‘ ] 4 15¢
\‘! S \dL fsd
/!
"
25 @ | @BV
Deie ) i)

V.23-pacm. CH, MoneKynacHHMHT COLAATAIITHPHATAH
MOJIEKYAADP AHATPAMMACH.

3usATra 3ra. MeTan MoJieKyjaacnaa yIriepoa TeTpasip MapKasu-
ra, BOAOPOUIAp Hca TeTpasap YyKKwiapura xonnamanu. Me-
TaH MOJEKYJIACH XOCHNI 6YauiuMuaa yraepoAHUHT 2s- Ba 2p-
opbutaniapy 4 ta sp’- rnbpun opbyrannap Xonura yraau sa
yJiap I0KOpUAd alTHATaHHACK TeTpasap YyKKWaapura uyHam-
raH oymamm. Xap oup sp’- rubpun opbuTanb dHEprusicn oup
XHJ1 ByauuMAn XxMcobra onranja MoJekyndap auarpamma V.
23- pacmaa Kypcarwiranjex oynaau.

MeTan MOJEKYNaCHHMHT 3JIEKTPOH dopMyiacu:

{ )(o“] a“ (a“} BT+H_4 ra TeHr. by xonma MoJiekynanaru

Xap Oup OGoF GMp X1 SHeprusira 3ra OVINILM Kepak.
186
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V.18. Honaapuunr KyrOnanumm

WoH GOFTAHHILIM MOJEKYJATAPHUHI 3PKUH XO/IIa MaB-
Kyn OynmaciurdHl OWp MOHHHHI MKKHHYM HOHTA TABCUP
STHILM OWIAH TYWYHTHPMIT MyMKiuH, Kapama-kapiin 3apsi-
/14 MKKM MOH OMp-OMpura sKMHIaIITaHaa yJapHUHL 37eKT-
pOHIapu ¥3 siaponapura HUCOaTaH aBBaJrM BasUSTHM y3rap-
THpaan, HaTHWXKalaa HoH KyTOnanm®, MHAYKUMOH JAMIIONb MO~
MEHT ].L“ BYXylra KejJaiu. l/!mmap mﬁllaHl'aHﬂa yiap opa-
CHIarH V3apo TabcHp Kydyasau, MHIAYKIIMOH AMNONTh MOMEHT
KMHMaTH MaiaoH Ky4IaHULIXIA TVFPU niponopiionai 6yiuo,
Kyiuaaruua uconananamu:

e Ui (V.6)

by chopmynanaru o — MOHHHHT KYTOJaAHYBYAHIKK KO-
ashdHUIMEeHTH Jaeb 10pUTHAAIN, YHUHT KMHMATH TaXMUHaAH
MOH PaIHyCHHUHI Ky0ura TeHr:

o=r (V.7)

WonunHr KyT61aHyBYaHIANT M YHUHT 9JICKTPOH Ty-
3WIKILYM, 3aps/ld Ba Karra KWYukiaurura 0ornuk., MoHHMHT
CHUPTKM JIEKTPOHIAPU YHHMHI OOLIKA 3MCKTPOHJIAPUTa Kapa-
raiaa snpo Ouian OViupok OornaHraH, my cababau Macana-
HH OCOHJIALITHPUIL MAKCaZINIa MOHHUHI KyTOJaHMIIH CUPTKH
3J1eKTPOH KOOMFMHUHT AehopMaumgcnamnp aebd dapasz Kuam-
HaJIH.

Arap zapsyulapH KaTTaauru GUp Xui, paamyciapu y3apo
SIKMH OYITran Typau MOHAapHM YAADHHHT KYTOAaH M T K KK~
xatuaan OMpu-0upyu OMIal CONMIITHPCAK, Ky TOJaH i il HO-
JUP ra3 Ty3WiMluMra 3ra 0yiradH KaTHoH Ba aHMOHIAPIA MH-
HUMaI, CHPTKH KaBati 18 — 21eKTpoHaIu Honjiapna — Mak-
CHMMaJl X0J1aTaa HaMOEH OynuumHuNn KVypaMu3s. d- 1orFoHajlapu
 TyrajjlaHMarad OpajiMK, MCTALIAPHMHI MOHJAapu KyTOaa-
H W I KMXAaTHAQH XaM OPaluK Basusituam srayuiaii. Honup
ras TyswMLmra sra 0yimMarad MoHaapia KyroaaHyBuaHInK-
HUHT Ky'wWi¥ HamoéH OVIMIIM yJapHMHI CHPTKM KOOurMia
2JIEKTPOHAAP K¥N dKaHJMru Ounan tymyHtupunany. Jaspui
CHCTEMAHMHE Xap KAlCH rypyXyacHia I0K0PHIAH NacTra yTran
caiun wounapumnr (Macajan, F-, Cl-, Br, I karopuaa)
KyTOaanysuyanaurn oprnb Gopagu. Bynnnr cababu mynaaxm,
IOKOpHMIaH TTacTra YTranaa CUPTKH 2JeKTPOH KOOUK sipoaan
Y30RJIAIIANK; AApo OMIIAH CUPTKH KOOHMK Opacuiary 3ieKT-
POH KOOHMKJIApHHHI CUPTKH KOOHKHU TVCHIL UMKOHUATH XaM
OpTajiM; HATHXKANA WOH Kyunu kytonananu. Karra panuyenn
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WOHAADHWHT (MacanaH, 1- HMHP) KyTOJaHyBYAHAWTN Mai-
ACH KY4YM OpTTaH caliMH Kynasiau.

Arap aifHy 3neMeHT TYDIH 3apainH HOHNAp XOCHNA KMACa,
YHHHT 3HT OKOPH mMycBaT 3apsaiiii HOHM SHT KaM KyTOJ1aHaTH,

YYHKH IOKOPH MycOaT 3apsiuit HOHHWHI PAMYCH LLY 3N1EMEHT- '

HHHT 11aCT MycOat 3apaAniv MOH PanuyCuaaH KU4MKAup. :

IeKTPOH COHNAPH ¥3apo TEHT, ABHH M303IC¢KTPOH HOH- !
JIApHHHT KyTONaHyBYAHTHIU MOHHUHT MycDaT 3apgaau KaMaii- §
FaH capv Ky4ailnd Gopaam; macanad, Mg®, Na*, F-, O* 3§
KaTOpHAa HangaH YHITa ¥TraH caiiMH HOHAAPHMHT KyTOaa- §
HYBYAHJINTH Ky4aaau. by Katopna K,yTﬁnaHHmHuHr OpTHUIM-
ra caab Hyuma?

By nonnap Gup xwi 3A€KTpon KaBaTra sra, IEKVH 4YaniaH §
YHITA Y¥TraH caiuMH MOHHHHT PAAMYCH OpTHO Oopalk, YyHKH
AHHOHAAPRATH OPTHKYA SMeKTPOHNAPHUHT AApOra TOPTHAMII
Kyuu sandnagianm, 8a AeMax vAap Opackaa ¥3apo UTapviini
Ky4# KyNIasmu.

. MoHA3pHHHT Ky TG0 BY M A UK TABCHPU XaM HOH XWIH,
3apaamM Ba paauycura OoFTUK, MOHHHHP CHUPTKH 31eKTPOH
KOOHFN xyna Gapkapop, 3apan MUKIOPH KATTa, paaruycH KH-
yMK OV/ICa, YHHHT KYTOAOBYMIMK TabCHPH LIy Kadap KaTTa
Oynagn, Jemak, ¥31 Ky4Cn3 KyTONaHATUIAH MOHTADHHAT KyTG-
AOBUUNMK TABRCHPH Ky4IK O¥naau. Arap 6MpoOp BREMEHT Xap
XHA 3apainu OHp Heya HOH XOCHJX KMACa, OY HOHNApAAH 3HP
KaTTa MyCcOAT 3apa/itHCH — BHT Ky4JH KYTOMOBUMIMK XOCca-
CHra 2ra, YYHKH Oy HORHHHT pagvycy Viia 3eMeHTHUHT fapya
HOHAAPHHHKHIA HYcOaTan Kuurkanp. Ocon nedopmailnsira-~
HYBYK KVIT ATOMAK KATTa {KOMIDIEKC) HORRAP, aKCHHYA, Ky~
CH3 KyTOMIOBYHNMK XOCCRCKHTA 3Ta. :

AHHOHIADHWHT KYNYMJIWIY KATTa Pagdycity OVAraHu yuyH
YAAPHUHE KAaTHOHMA KYPCATARHIaH KYTOAOBUMIMK TABCUDH ¥
Kagap katTa 6yaMaiian. [y cabadiu, X¥NMYHAKK Xonnapaa aHu-
OHRAPHUHT KYTOMOBYHINK TABCHPUHY 2bTHOOPTA OfMaca XaMm
OVnasy; KytOmoBuMIUKHY DakaT KATHOH HAMOEH Kunagu, aed
dapasz knanami. flexknn kaTuoHRa nedopmauusa coaup 6nca,
Oy BaKTHa BYXYAra KEAaAHraH IUTIONb KATHOHHHHT aBHMOHTA
O¥iIran KyToNOBYMAHK TARCHPHHN KYYalTHpaau; WiyHAAK X0~
Tapaa avuoH ¥aM ¥3 Hap0aTHA KATHOHI2 KYTONOBYMNIUK Tab-
CHp K¥pcatany. byHMHT HaTHxacHRa KVIE U MYa KyTOgau
aphexTH xocun OVmamy. KaTHOH Ba aHWOH KAHYa Ky4JH
kyrOnanyeuan O¥aca, KVwnmMya kytOmaur >ddgekT Xam Ly
Kalap Kyund Hamo€H OV¥nanu. by sddekTt aHHHKCA CHPTKH
kodwuruaa 18 1a anekTpoH O¥nran Katuonnap (Macanan Cu*,
Zn?, Cd*, Hg¥, Ag®) yuyd KarTTa KMiiMartra sra.
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Wonnap opacuaa 2eKTpPOCTaTHK Ba KyrOaaiy Tancupiap-
JaH TAIKAPM OAUCTEPCHOH TabCcHUP OOPAUIHHH XaMm
aiTHO YTaMu3. DNEKTPOHIAp XapakaTH Tydainyd HOHAAry 3ap-
pavaapHUHT 3apSAIapH CMMMETPUK XKOITalMAil KOMHLIK
MYMKHH. BYHUHr HATHXXacuja WMOHIA BaKTH-BAKTH OwiaH
KYIIAMYa AUTTONL — IM CIIe PCHOH Kyu xocun Oynamu. Bup
XWJI 3aps/UTH MOHJIAp JUCTIepCHOH Kywiap Tydaiui ¥3apo Top-
TUIIAAH; HaTHXana OMp MOHHHUHT MKKWHYM HOHIA KAPIIKHINK
(nTapwinin) Kyum Kamasoy., MoOHHMHr KyTOnaHyBYaHIMK KO-
3¢ dULMEHTH KATTATAIrAH CapH YHUHT JUCITEPCUOH TabCUPH
XaM KaTranaiaay. AHUKca, CUpTKH KoBuriaa 18 ta anekTpoH
OViiraH MoHJap KaTTa AMCMEePCHOH TabCUpra ra oynamM.

HMonnap opacuia kythaalu Ba JIMCIIEPCHOH TabCUP MaB-
Kynuru Tydaitny MoJIeKyIaHMHT TATIONDb Y3YHINTH, KYIINH-
Ya, VHH TallKW 3TYBYM MOHMAPHMHI sIpOJIapd Opacuaaru
macodanan kuunk 6Ymangn. Macanan, KCl monekynacuna sin-
ponapapo macoga 0,267 HM ra TeHT, MOJCKYIaHWHT JUITONb
y3yuauru aca 0,167 nm aup. By aifiupma aiiinkca, Tapkubuaa
Bojlopon Oyaran GmpMkmanapaa katra kuiimarra sra. Maca-
JAH, arap BOLOPO/ XJIOPU, MOJIeKYIacH XaKUKU MOHIU MO-
Jiekyia OyiaraHuna 3aM, yHOoa siapojapapo Macoda BoAOpOX
HOHWHHHT panuycu OWaaH XJ0p MOHWHUHI paauycu HUFHUH-
aucu 0,181+ 0 = 0,181 um ra teHr 6ynap snm. Jlexun Oy
Macoda 0,128 am ra Tenr 6¥anub XaTrro Xa0p HOHUMHUHT pajin-
yen 0,181 um man xam kuunk. BynuHr cababu myHnaku, Bo-
JIOpPOJL MOHU (NTPOTOH) XJIOP AHUOHHHUHT 3JEKTPOH KOOMFH
uuura Kupub oamb, xyna karra KyronoBUMIMK TabCUp Kypca-
Tann: LIYHUHT Y4YH BOXOPOJ TAJIOTeHHIUTAPHUHAT KYTOIWINTH
METAIJI TAIOreHWIAp KyTONWIMIMIa KaparaHaa KUYMKAUp.
Kyronanum natixacuaa HCl MonekynacMHUHT ANUTOAbL Y3YVH-
aury xakukaraa 0,022 am au Tamkut kuaany, Bopopon nonn-
HUHT aHWOH KOOMFM HMYWra xoinawud onranauru tydainu
AHVOHHUHT AedhopManusiaHyBUAHIUTU XaM KaMasiin

Honnapuunr KyrbaaHuIIN HUXO0ATAA KaTTa axaMUsITra ora.
Kyrénanuin Masxyutird Tydaiiamn moaekyiaia aroMaapapo
macoda Kuckapany, 6nHoGapuH, MOJICKYJIAHHHT AMIIONb MO-
MEHTHU KMHMATU XaM KaMasiin: LIYHWUHT HaTUXacuaa Mo HI U
OoFanum YpHUra KyTo6au KoBajeHT OOFIaHMII XOCH
OVann. AHMOHHUHT aeopMalMgIaHYBYAHIAUIH XKyaa opTUO
KEeTraHuna, Xarro 3/JeKTpoHIap aHMoHAa KaTtuoHra 6ataMom
Kyund Yy, 6uHobapuH Xarro KyrOcU3 GOFTaHUIITHUHT
xocua 6yanmu mymkus. CuCl, typryn momna, nekun Cul,
Mojac vk, yuaa Cu?t monu ocon kyronanamurad 1 nonu-
HUHI NEKTPOHIUHM TOPTHO onanm: Hathxkana 2Cul, — 2Cul
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+ 1, xapa€u Byxynra kenamu. [espank xamma Ty3napu Mas-
ny.u OyaraH KucaoTamap TePMUK HOTYPFYHJITMTUHH XaM KHC-
JI0TA TAPKMOKAArd BOAOPOA MOHMHMHI Ky4IH KyTOIOBYMIHK
XOCCACHIA 374 IKAHIIUTH aCOCUA TYILYHTHPHLI MyMKHH. Ma-

casiaH, CO%‘ nonu HCO; ra kaparanaa xyna Xxam TypryH;
HCO; aHMOHM AHA NPOTOH GupukTHpca xocun 6yiran H,CO,

napxon cysra sa CO, ra napuyanananu. Iy caba6bau Na,CO,,
K,SO, Ba wynra yxmam Ty3napra Huc6aTaH yJapHHHT HOp-
ncm 'rysnapu norypryH, H,CO,, H, SO, sca spkus xo/1/1a MaB-
xyn smac. H,CO, yii Temneparypacunaeiq H,0 Ba CO, ra nap-
yanaHca, Ca (]-fCO) CYBHHHI KaifHal Temnepa'rypacnna
CaCoO,, H ,0 Ba CO, ra, CaCO, 3ca 897°C na CaO Ba CO, ra
napqaﬂaua,zm Xyzu:m uy iflf;cmma KMnO, xucnoranu mapo-
ntaa HMnO, Xonuaa HOTYpFYH, ¥ OCOHTIK GHIaN 5 Ta SreK-
TPOH Kaby K,mmﬁ KY'WIA OKCHUIOBYMIMK XOCCACUMHHM HaAMO-
€H Kunanau. Mmkopwuit apoutna 6y monia daxar 6urra asnex-
TPOH Kaby/l KMja 05aau, YYHKH MaHraH aTOMAHUHT KypLIo-
BMJAEM KMCIOPOA aHHOHJIAPMHWHT KY4TH KyTOA0B4YM H+ 1oHu
ypHUra KyrOsoBYMAMrA HHcOaTan Kydcus OViaraH MIIKOpWd
MeTasin MoHaapu Supukkan. Kaamii xpoMat viuKopuii mapo-
HT/Ia TYPFYH Ba YHMHI' OKCHIUIOBYHJIMK XOCCACH [CSIPIIMK Ce-
3WIMaiIM, KucaoTammk Myxutaa xoeun 6yaran H, Cr, O, kywin
OKCHILIOBYWIAP KATOPMIAH YPUH Ofaiu.

AKCHHYA, MOIIa MOJIEKylnacHina OMpop WOHHHMHT (Maca-
JlaH, aHHOHHHHF) KyTOnanyBuUaHJuIry Xyna KMuuk 6ynca, oy
MOJ1a Y3 Xxoccanapy 6unad noH GoFnaHniiiyM MOLIANApTa 1y
Kamap akuH Typanu. MoH panumycH KaHuanumk karra Oyica,
KyTOIaHmil XaM IYHIAINK Ky4wid HaMoén Gymaaum; uty ca-
©abnu AB, €xn A B Tunuaaru Ba, aitHukca, AB, éxu A,B tu-
nuaaru Gupuxmaﬂapﬂa cod) MoH GOETAHMLII yqpamaﬁnu "Hon-
JApHUHT KyTOAaHyBUAHAMIMIA Ba VIAPHMHT KyTONOBYMIMK
TAbCUPHTA TASHUO MOIIAIAPHWHT TYPAH XOCCAUIAPHHM TYLIYH-
TUPHII MyMKHH. MacanaH, KymMyll MOHMHWHI palMycH Kar-
TANNTH KUXATHAAH KATHA MOHWHUHT PaMyCcura SKuH; YHHUHT
KYTOMOBYMIMK Tabeupyd K* MOHMHUKHKIA HUCOATAH aHya Ky'-
Jau. Uynunar yuyn AgCl Huur cysna spysuadaunrin KCl nukn-
ra nucbaran Kyna xaMm knunkaup. AgCl moaexkynacunary 6or-
JIAHMII Ce3WIapan Japaxaia KosaneHT tabuarra ara OyVaamm.

WonnapHuHr cUPTKH 2JeKTpoH KoOurniaa 6Ynaauran jie-
thopMalsIannill MOAKAHWHT PAHrUra Ba TEPMMK napualia-
HULITATA XaM TabCHP Tanu.

Cuprku Koburuaa 8 asekrpon Oyaran Kam sapsyuim (1—3
BAACHTIM) KATUOHAAPHMHT OMPMKMAIAPHA KYTIMHYA PaHrcus
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OVnamy. JIeKuH KATHOHHMHI 3apsUlM OPTHILW GunaH Moana-
napia Hyp IOTHII XoccacH HamMoéH Gyna Gopanu; MacanaH:

KO Ca0 Sc0, TO, V0, CO, MnO,

PAaHICH3 DAHICH3 paHrcH3  paHrcus KOBOK  KH3Wl Kopa-fliuj
PaHII¥ pAaHTIM  paHmin

YyHKY 3aps/1 opTraH capy MOHHMHI KYTOJOBYMIIMK TabCH-
pu Kyuast 6opann. Cuprky KOOMKIATH 37IEKTPOHIAP COHH 8 —
18 xamzaa 18 + 2 Ta anexTpoHnM KaTuoHaapaa (sbpHM d- Ba f-
3/IeMEHTJIADHUHT MOHJIAPKA) PAHITIM MOAJANAp Kyn yypaii-
ou. Bap3aH ojaTmaru TeMiepaTtypaia paHrcu3 Moananap Kus-
aupuica ynap ¥3 panrunu ysraprupaau. Panrcus K,0, CaO
TAPKHUOJIU OKCHIIAP HCCUKKA YHIaMIM OVATaH Xonaa, KYHFUpP
Tycau KyMyul okcua Ag,0 Ba capuk Tyciau cumo6 okcun HgO
TepMHUK Oekapop Moaaanapaup.

AgCl, AgBr, Agl karopyia aHHOHJIADHUHT KYTOJIaHUIIW
oconnaumm® Gopany Ba MOAJAIAP PAHIM OK, OY-CApHK Ba TVK
capMK Tycra yTvimHuM Tyuryntupuin ocon. HgCl, panrcus, Hel,
— 3apramnoK (Kuswi) panram Monna. Monwnap opacunaru ¥3a-
pO TABCHPJALIYE MONIANAPHUHI XOCCANAPHMIATH Y3TapHUIHH
OJIIMHAAH TYFPH TaXMUH KMIMII UMKOHHATHHU OGepanu.

MoazaJapHUHT paHDIM KM paHICH3 OVIHINN XaKuaa AroHa
TaBJIUMOT HYK, Metawiap, aHopranuk GupuKManap Ba KUMEBHIH
GoFnanMil TA0HATH KOBANCHT XYCYCHUSTAN MOMIANapaa Kysa-
TWJIANWTaH HYPHUHT Ky3ra KYPUHAAUTaH COXACHHUHT TApKH-
OMii KHCMJIAPHHH IOTHILKM HAaTHXKacHaa paHrau 6ynnin cabat-
napu OMp xua 3Mac.

MognanapHUHT paHIIM OYIMIUIKA YHHHT MOJIEKYIaCHAA SHT
10KOpH 3HeprusAra sra Oyaran (GortoBum, GOFTaMOBYM €KM
6YainTupyByn) opbMTa/UIapAary 3J€KTPOH HYpP BHEpPrusicu
TABCHPHUAA HHT MACT JHEPrUs/IM 3INEKTPOH Ounad Tiamarad
(€xu yana Tynran OomraMaiauran, 6Ku OYIIalTHPYBIYM XyCy-
cusatra sra 6yaran) opburawiapra YTUILW, STbHU 2JIEKTPOH-
HMHT KY3Fairas xonarra VTuiy 6uiad GOFIaHraH,

Kuinu ky3u snekTpoMarHut tViaKuuaapuauar 400 — 700
HM (25000 — 14200 cm— ') opanuruaaru sHeprusara sra 6yaran
HYP IOTHIMIIIMHY ce3ajii. Arap osaMaa yisrpabunadiua Hyp-
NApHU KYpHULI MMKOHUATH OVAraHaa onatnaru BoJAOpon EKu
as’oT MoJIeKyJ1anapy TypJM paHITa ara OYIMILInHE ce3raH 6ynap
9iu. JIeKH 0laM300HUHT Y34 SIpaTraH TYPJAH XWJI HIMHUH yC-
KyHanap ylapHM Kaia KWiHII UMKOHHATHHHA Oepani.

AHopraHuk OMpMKManapia Ky3aTHIaAHraH paHTIapHHHT
Keamud uMKuIMHK (MacanaH, oKopuaa Kypud yruaras AgCl,
AgBr Ba Agl MuconMaa) KaTMOHIAD TabCHPHUIA aHMOHIAp-
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HUHT KyTOJaHUIIM acocHaa TYLIYHTUPHLIIL MyMKMH. AHHOM-
HHUHT KYTOJaHHIIM KAHYAIMK OCOH DViica, YHUHT 3JIeKTPOH~
Japu (SroHa 2JeKTPOH KyyraHja Xam IIyHIai paHr naiao
Oynasepanyu) 9HT SKMH OVID opOuTA/ILIApra YTULIN LIYHYAIHK
oconnaianu, Hlyuu xam Xucobra onuill Kepakku, 6an3n Ka-
THOHJAAp (paauMyciapy Karra, 3apsijiapd KMYHMK) aHHOHIAP-
HU KYTOAA1IAH TAIIKAPY YAAPDHUHT TABCHPHAA Y31 XaM Ky10-
JAHWIITN MYMKHH, 95HU Oy Tabcup Gup TOMOHAM aMac, Gup-
GupuHK KyTOJNAHUIIWHY KYYalTHPHLLI HMKOHHATH XaM XUcob~
ra OMHHMIIY Kepak. Bynnail BazusiTia 10Kopuaa Kypub yrwiran
KYTOaHMIL XKapa¢HW OCOHNaany. 1

V.19. Baneur KoOMruary 3JeKTPoH XKy TaapuHunr
MOJIEKYJIA FEOMeTPHACHFA TALCHPH

Monekyia reoMeTpUsicura aToMiapHy GOFIOBYH 2JIEKTPOH
Xyt BA Mapkasuil aTOMHHHT BaJICHT KOOWFMIOATHA TAKCHM-
JaHMaraH 31eKTPOH Xy(TH XaMmua ynap opacujiard WTapu- |
JIMLI KYUM Tabeup Kypeatanu. Boriosun 2/eKTPOH XKy(pT MKKH
SAAPO opanuFuia 6Vnrad yuyH yiapuudr dasona sraulaHraHd |
KVIaMHM TAKCHMIIaHMAraH 2JIEKTPOH XY(DTHUKHAAH aH4a K- |
unk 6ynanu. iy cababam UKKNTA TAKCUMIAHTaH (Y Mapra3ui
arom A OunaH Gornanran atoM X opackia XKOWiairan) snex-
TPOH XKy(T opacuiard UTApHIIKLL KUK TAKCAMIaHMAarad (YHU
A HuHr anekTpoH Xybtn E ned Gearmnalnnk) ukku XKyt
opacuiarv WrapwiMin Kyuuaan saubpox Oynanu. [llyHnaii
ANEKTPOH XydTIap OpACUAATY UTAPHIMIL MONEKYIAHUHT Feo~
METPHACHHM OCITHIOBYM ACOCHI OMII Xucobnananu. A ae-
MeHT OnnaH DornaHdran atom (X) Ba TaKCHMJIAHMAraH 3i€KT-
pon xydT (E) Guprainkna Kyungaru Kuckaprupsiaras ¢op-
MyJa KYpHHUILIKAE €3unrad GUp Hewa KaATopra Taajumykid Kyi
XU MOJEKYNIaNapHu y3uaa OupiaiuTupanu:

VYaymuil anexrpon xydrriap coxu

2 3 4 5 6

AX, AX, AX, AX, AX,
AXE | AXE | AXE | AXE

4

AXE, AXE AXE

- R 4 47

AxlEi Ax.‘E!
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P, Twnnecnu Ba HaiixonMm TOMOHMAAH MIILIA0 YHMKMUITAH
CTepeoKMMEBHIT Kouaanap Kyiuiarnia taspudaaHaim.

| . Dnexmpon ycygpmaap opacudaey umapuaui Ky9n Kymuaa-
I'M Karop 6yiuua optud Gopaau:

X—X<X-=E<E=E

2. Maprasuii amom Ouaan Goraanzan amoMuune 31exmpmar-
hutiauenu opTuiny 6MAaH DAEKTPOH Xy(hTi A aToMUIaH X aTOM
TOMOH CHJIKHMIAM Ba 2JIEKTPOHJAPHUHT WTAPMIIMIIK Kamasi-
1M, BUTeHT Oypuakiap kuunkiaaam. Macanan, X—A—X 6yp-
yaru H,O ga 104,5° 6yica, F,O na — 103,2°, NH na 107,3°
Gynca NF na — 102° ra Tenr.

Mo.ae;cv.ra 2COMCMPUSACH MAPKA3UL QMOMUHIHE KVUlHU
amom.rmp Ouaan xocua Kuiean o-00r1apu conuea DOFIUK, AeKUH
n-00FAAPHURE Mascupu yiuaaux kamma oyamaudu, byun V.7-
KaABWIAAH XaM SKKOA KVPHIH MYMKHH.

4. Tyeaanaumaean easenm Koburuda >NeKTPOHIAD KYDTH
BaIGHT KODMFM TV/ITaH 2JIEMEHTIApHHKUIa KaparaHia Karra-
POK XAKMHHM Srajuiallira MHTHIaAKM Ba 1y cadabnu ynap opa-
cHaArM uTapuauil Kyan saudmamann. Bywaai xosatna sa-
aenT dypuakiap Kamaiiuinu tabuuitnp. Jlaspuii cucreMaHnHr
WKKMHYU TaBpHAATH 31eMeHTIapaa 2s- Ba 2p-opbutaiap ¢a-
KaT TVpT 2JeKTPOH Ky(DTHHN XKOHIalITHPA OJHIITH MYMKHH.
by xonpa AX, tenzarn moaekyranapia dornosun 4 — Kydr
JCKIPOHIAP OpacHiard MTAPWIMIIL Ky4u Makcuman 0yius,
pasient Oypuaknap 109°28° ra renr (Merangarm kabu) 6fnany.
ITI Ba IV nasp aneMeHTIapHIa 1LIVHYA MHKLODAATH 2JEKT-
porap kydrn (viap opacuia TaKCHMIaHMAraH 3JCKTPOH-
Jap xygrTa 6VauIM XamM MyMKHH) opacuiia wrapuiuin 3and-
Jnamany, MVHKH TVPT 2NeKTPOH Ky(dTn yayH 4 Tanan KVnpok
opowuran (111 aapp anemeHTIapUaa s-, p- Ba d-KoOMKuIapaa
9 ta opGuran, IV jasp sjaeMenTaapwiaa s-, p~, d- Ba f~KOOHK-
yagapaa xammacu 6¥au6 16 1a opburan MasxXyaaup. DpKHH
DAEKTPON KyhTH KYTIPOK YPHH drajiiasira MHTWITanu cabad-
1M Koran 6omioBdM 2iekTpoH xkydriaap opacujarn Gypuak
KaMmaiin tTabumniianp. Macanan, AX.E Tunaru Molekyna-
Napman: NH‘na oypuak 107.3° fiy'lca ﬁCI aa 100,3 Ba PF, na
Oypuak 97.8° ra teur Gyaann (propHuHr Tamupu 2- mHyHn-
araa ack arrupwiran). By xonatun AsCl, (98.7°), AsF,(96,0°)
Ba AsH (91 8° ) MH(.OTIJIapI[,d Xam Ky saTsnu MYMKHH, iBouma
TYpaarn — TUILIATH Mo.ncxymm.lpna H,0 (104,5%), H,S
92,23, H Sc(")l ) Ba TeH,(89.5°) monexyianapaa xam Gy
X0J1aT IKKOA KV3ra TauiaHann.
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V. 7-acadean

Dnerrpon KydTAap B2 MOXEKYNANAD TCOMETPHACH

.Eé § | Monexy ] oo | 2EF
R nanap nap 388 Mouexyna
£z X Tvom | comn | S=7 reomeTICH Mitconnap
=z FEE
A233 £5is
2 AX, 2 ] YHIHK,TH Cl—Be—Cl, O=C=0
H-—CsN
) TEHT TOMOMITH i ¥
AX 3 0 yubypuak ¥ S8
; 3 e’ ¢ o*” - o
V-HIAKITH 's' ﬁ
AXE| 2 i SN
: o Yo o« Yo
1 CH,, NSF,
AX, | 4 0 TeTpasnp | ,“\.‘,, SO, PO, 050,
R
Gypaakm Yy NH,, :Ci0;",
4 [AXE[ 3 I s ~x NH, O,
S mpavmaz | x7 N, 80}, :S0C),
5% XeO, 1,0, o0 ®
axEL 2 | 2 | vaaam | AN RSt A
* o cl
4 Gypaaxiy _‘:,, PCL, SOF,,
AX, 5 0 Gurmpamiaa * P ’ Xe03!‘=1
x— i 5 SF, XeOF,
- 1AXE 4 I Guceroun FAN (CHy,5eCl,
5 X X%
axg|l 3 | 2 | Twaw [ *TI% aF, xeoF,
x
AXE,| 2 3 YHIHKM | 3—-?_;:—: KiF, 1, 101,
OKTa3Ap H
ax, | 6 0 a— hex . . SF, HYO,
T [COH0),IC,
F &
3
KeaapaT I , :YF, XeOF
. g+ - 4
G A)(jE 5 i nIpaMIaa x';;A’-E.* XeF,"
am
AXE| 4 2 KBagpar % XeF..
. i, A ——t l.
& 3,
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5. Baaenm koOuru myaean mapkazuiu amomoa 6up ¢kn Gup
HEua PKHMH MEKTPOH Ky(Taapu OVIraHn X0/1a y BaJieHT
KOOMFH TYJIMAaraH MKKMHYM 5J¢MeHT OunaH Oorianras 6yaca,
MApKa3uil ATOMHMHI IPKHH 3JIeKTPOH Xy(P1iapd MKKUHYM
ATOMHHHT Y111 21eKTPOH opOuTaIapura Kydanu. bynna ou-
PUHYM aTOMJATH IPKMH XKY(DTHUHI CTCPEOKHWMEBHIT aKTHB-
JIATH HVKOAMIITH MYMKHH.

By xonnu Kyinaarn Mucosuiapaa kypud unkamus: H,O na
KMCJIOPOAHUHT 3PKHH DJEKTPOH Xy(pTH BOAOPO/I ATOMH TO-
MOH cumknmaiinm, sekun OCl, ma XJHOpHHHT d-371CKTPOH
kobukuack oy 6yaranu cababiu KUCAOPOJAHUHI TAKCHMIAH-
MaraH 2JIeKTpoH XydmiapH XJIop TOMOH KMCMaH KVJalu Ba
VHHHI CTEPEOKMMEBHII POJIM KaMasiin Xamaa saieHt Oypuak

0< o 110,8° raua opramu. NH, xa kyuuil Ky3aTwiMaiian,

TAKCUMJIAHMAraH 2JIeKTpoH KydT Molekyslanu yuyOypuakiu
nMpaMuaa XoaTuaa cakiad Typanu. Arap a3oT aTOMM BAJIEHT
KOOMFH TYIIMaran, Macaian, KpeMmHuii atomu Ounan 6oraan-
ca, IEKTPOH Xy(T a30T aTOMUAAH KPeMHHUI TOMOHMIA CUJI-
xkuiin Ba N(SiH,), Monekyia Tenr ToMoHIM yubypuak xonm-
ra yraau Ba Gypuak 120° ra tenr 6Vnamm. [Hynnait xonar
O(RuCly),, O[TiCL,(C,H.,),], aa (KMCIOPOA ATOMUHHHT BAIEHT
oypuard [180°) xaM kyzatuianu.

V.24-pacm. Yubypuaxu Gunmu- V.25-pacm. AX E Tununaru mo-
pammaa wakt AX, Typaarn Mo- JNEeKYJIaHUHT TEOMETPHICH,
JICKYTACHHHIT TeOMETPHACH.

6. Basenm koburuda 5 éxu 7 anexmpon xcydmuau map-
Kasuii atom arpoduuary GOFTAHTaH aTOMIAPHUHT KVIIHW
aToMIapu Kym 6yaranu xonma OyHmail atomiap KyurHumapH
KaM atomjlapra HUcOaTaH MapKasuii aToMaaH Y30KpOK Maco-
(hara xoiinauaan. Macanas, yaGypuakiiv GUIMpaMmuaa ak/uiu
AX, TMnMaary Mosieky/iaja akcuan YKaa KOMJauran atom-
nap (V. 24-pacmnary 1- Ba 5- Xo1a1aap) HUHT Xap GUPHHKUHT
3MEKTPOH XY(PTIapUHHU KYUIHK aTomnap (KBaTopHal XoJar-
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nary 2.3 Ba 4 aTOMJIAD)HUHT JJMEKTPOH Xy(dTiapu Ky4im Hra-
paam Ba |- xamma 5- aromnap Koaranmapura nucbatan Map-
Ka3ui atoM A naH y30Kpok Macodara xoinaiaad. V.8-xaj-
BIAA VInOy Xoaar yayH Oup Heda MUCOMIAP KeATHPHITaH.

V.&-awadean

AKcHa B3 OKBATOPHAJ ATOMIADHHHI MAPKA3WI aTOMIAH TYPIH
macohara KoRTauIng

o Pl ol W W IR
PCL, 0.120 i 0,105 CHPF* | 01612 0.1543
PE, 0,094 0,089 CLPE; 0,106 0,095

PICH),| 0.122 0108 | (CH)SbCL' | 0,150 0,130

ShCl, | 0,144 0.132 | (CHYBICL | 0,161 0,147

* Maprasuii atoMaan oAl E3uAral aTOMIap IKBATOPHAT TEKHCTHK-
ka (2. 3, 4-xonamaapaa) Kodaamran.

VuyGypuakau Onnupammia aKiIMgars Molekyjaanapiaa
NEKTPMaH(MIVINTH KaTTapoK rpynnajiap akcmuan ykaapra
KOMAAIIMIITa HETHAAIM, Arap 3JeKTPoH Xy TiapHuHT oup
Heuracu spkuH 6yaca (AX.E, AX.E, éxu AX E,) Oyunai
Xy miap KYNpox VpHHHE drajiiaiid (3KBATOPHAN TEKMCIMK=-
) MOJAEKyJa JHEeprufcHnM nacaTHpuiura oaud xenaam
(V.25-pacm).

10kopuna kypud VIuarad Moiekyianap reoMeTpuscHHI
GearuaoBum pakrTopiap aHopraHuk KuMEéna KeHr axaMusT
OepuaaaAnral Hasapuil MacaaanapHm ¥3 Hunra oaaam, 4yi-
KM, KUHMEBHH XapaéHAapHUHI @VHaIUUIK, OUp TOMOHIAH,
Tub6cunur (V11 606ra Kapanr) SpKuH 3HEPrusicHHUHT Y3ra-
puiny Opnan Gesruianca, MKKUHYM ToMOMAaH, OV XKapacH
MOJIEKYAAJaPHUHT 2IEKTPON Ty3MJAMIIK Ba ity Ounan O6upra
VIApHUHT reomerpusicura Ooramkaup. byvhaan tamkapn,
peakHMAIapHUHT KuieTHK xycvenatiapn (V1 6obra Kapaur)
XaM MOJICKYJIAHMHI FeOMETPUSCHTa ODOFINKIANTY HIy0Xacu3-
anp.

baéu KIUIHHTal CrepeokMMEBUIT MabiaymoTiap dakat cu-
dat xycycusiTura ara, 6us Xo03up 0y HA3APUIHHHT MHKIOPUH
TOMOHIApHM yCTHAA TVXTAnnO yrupmaiivui. Lyaait 6yaca xam,
Oy Hazapus 11y BakTrava Huatuinbd xKenaérran rnbpuanan-
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ray op6uTamaap ycayouiaH yeTyH Typajii Ba Mypakkab cuc-
reMaiapra yHM Kyanam sxij HaTikanapra oiauM0 KeJHuI
11yOxacusamp.

V.20. Monekynanapapo Ban-nep-Baansc Kyunapu

3appavanap pagMycirapMian KaTrapok macodanapna Hei-
rpajl aTomiap, MoHIap €KMW MONEKYJIanapapo TakCup 3Tanu-
rad Xyna 3aud ysapo Topruulys kxywiapu Bawu-dep-Baaase
Ky4aapu €KW 3appavasapapo Kyaap ned atananau. Ainu modda
Moagekyaaarapu (MOHIApK €KW ATOMIAPH) OpacHuia y3apo mop-
muiud KYMIapUuHAHT HAMOEH OVIMILIM — KOTe3 M s, mypau
Xua moddarapHune MoaexKyaaaapu opacudazu mopmumiu Kyy-
NAPUHUHE HAMOCH ByAuwu 3ca—aATe3n 4 ded amaasadu. Ban-
nep-Baanse kywiapn yu xuin KypuHuMnaa 6ynamu: 1) opuen-
mauuon, 2) undykyuon Ba 3) ducnepcuon Kyunap. YIapHWHT
YMYMHIf SHEPTHACH YM XOJIaT SHePrusiiapyu WHFMHIMCUTA TEHT;

Uym= Uop+ Unua+ Unuicn (V.8)

OpuenTanuoH Kyu dakar kyrdnu zappadanap opa-
cuna oynmaagu, Kyrtonum mosnexynanap y3apo SKUHAAMTAHAAA
yIIapHUHT OMp XuJ uuopanu Kyréaapu 6up-6upunan Koda-
1M, KapaMa-kKapiiy umopanu Kyrtoaap aca 6up-6upura Top-
Tunaan. Haruxana 6ynnaii monekynanap (hazona MabiyM Tap-
Tubaa xoitnamany. OpueHTallMOH Ky4 SHEpPrusicH aiftHu Moj-
HNAHUHT KyTOJIaHyBYAHJIMTUTA BA MOJeKyaiapapo Macogara
TecKapy NponopuuoHan oyauod, Temneparypa KyrapuiraHuia
OPHEHTALMOH KYy4 KaMasiiu, TemneparypaHuHr KVrapuimn-
M 3appavajapHUHr TapTudCU3 XapakaTuHyu Kydalitupuo,
Ky10au 3appadanapHuHr ¥sapo daraptud iiynaaras xoaatu-
HU YV3rapTupu0 obopaau. Keesom oannii opueHTAIIMOH KyY
SHepIrugcuHy xucobnail yuyyH kKyiuaaru GopmylaHm Tak-
audg KHIM:

2

- ...IJ‘"N = S
Un="3r0S ¥ (vV.9)

Oy epaa: u — AunonbL MOMENT. U — OpHeHTALMOH TabCup
SHEPruscu, r — IUMOJUIAPHUHT Mapkaziapapo Macodacu, N
— Aporazipo coHu, R — ynupepca raz noumuiicu, I — ab-
COJIIOT TeMIlepaTypa.

OpUEHTALIMOH TABCHP DHEPIUSACH KATTA AUNOAb MOMEHT-
A Molutanap (Macaiad, CyB, AMMHMAK) OpacHAa Ky'Wid HAMO-
€n 6Ynud, 6an3m moana (Macana, yraepon (IT-okcui) opa-
cuaa (YyHKH YHHHT AMTIONL MOMCHTH KHYMHMK) KYUCH3MD.
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MuaykuunoHn Kyujgap Kyroaw Ba KyTbecm3 3appada-
nap opacuaa Byxviara kejaan. KyrOGcus moliekyia gKmHHIa
KyTOaU MONEeKyna KeJiranujaa KyTtocu3 3appada KyTOsiaHamu.
Vuunar Kyroan 3appavara SKMH KHCMHIA Kapama-Kaplid ALIo-
pajiu, Y30K KMCMuUAa 2ca GUp Xl HHIOPATH 3apAUiap XOCH
6Vaann. Hatwxkana kyvrbcus Moiekyaa MHIYKIIMOH JIHHONTa
ara 6Varan sappavara ainanann. Mkkura Kyroam mojiekyia
OPacKAa XaM MHAVKHMOH TABCHP BYXYAra KEAuiliu MyMKWH,
YyHKH yaap Oup-0upura ssKuHIalIranaa y3apo MHIyKimsia-
HUL Tydainy yiapHuHT KyToainru opraay, Kyroaunuru va-
po TeHr GVWIraH MKKHK 3appayva Opacuiia BYXYAFa KejaauraH
HHAYKIHOH Tabcup auepruacy ebait rakinudg stran Kyiu-
naru dopmyia 6unan xucobaananu:

2
Umm e '_l:'ﬁ_‘ =4 "‘:ﬁ (V.10)
Oy epna: ¢ — MONEKYN2 IJIEKTPOH KOOWFMHWHT KyTOnanys-
YAHAUTH (redopMauMsiaHyBuUHaIMru), r — Macoda, i — am-
nojab MoMeHTH; U, = — WHIYKOUOH TabCHP 3HEPIUsICH.

Wnnyxiinon TaLeup DHEPruscH OpUeHTallnoH TAbCUP SHEP-
rusicunad aespian 10—20 mapra knunk, KOxopunarn dhopmy-
Jjara MyBodHK MHIVKIMOH TAbCUD IHEPIUsICH TeMIepaTypara
OoFMK GYnmMacaurn Kepak, 0y dopmynana MKKMHYN MOJIEKY-
Jia u3orpon 1eb dapas KWIMHraH.

Hucnepcuon kyunap. KyrGeus, kam xyrhiy Ba Kyto-
JU MOAJanap MOJCKyjlalapu opacuaa sHa duchnepcuoH
kyunap syxyira keaanu. Ly rydaiinn, macanan, azor, Bojo-
pon, MeTaH Kabu kyrheu3 MOIeKynanap, XaTro MHEpT ra3-
JIAPHUHT aTOMJapy XaM ¥3apo TopTuilaan. by KywiapHuHT Ta-
6uatuan 1930 itnnna warmus omumu @. JTIoHAOH aHHKIAIN.
Vuunur $ukpuua, Monekyina éku Gounika zappadanap TapkKu-
Omnaru xap Kaiicu atom szpocu arpoduiaa snekrpoHiIap Gop-
JIMIA YYYH MoJIeKyJJaHH Oup nax3ama Y3UHMHT KaTTaliUK Ba
wynammuuHu ¥3raptupu® Typanuras Mukpojaunon aed Ta-
caBByp KWiuill MyMKUH. Bup 3appavyana ByXyjra Keliral MUK-
POZIMIIONAb YHIa AKMHAALIrad K¥UIH|E MOJIeKyna MUKPOAUIO-
1 Guna ¥3apo TOPTHIUWINKA MYMKHH.

JincriepcHoH V3apo Tabeup SHEPTHSICHHU Xucobaall yuyH
Kyituaarn Takpuonii dopmyna Takandy KMJIMHraH:

3cthy,
Unyens == ﬂ:re‘u Z—"ct; (V.11)

by epaa: h — Tnank joumuiicy, v, — «HOJAWHYM» IHEPTHSITA
MyBO(MK Kejlaaurad tebpaHuIll 4acToTacH, of — KyTOnaHyB-
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YaHIMK. Arap hv,=J skaunurunu Haszapra oicak (0y epna:
J — 3appavaHuHT HOHMAHMI NOTEHLHAIH):

) e ;
Uann g ‘;lr" AT (V.12)
Arap OPMEHTAINOH, MHIYKIHOH Ba IHCTIEPCHOH Kyuaap yuyH
TAKAAG KWIUHTaH ndonanapnn Gup-Gupura KVIICaK, UKKH
3appatia Opacaarn Topruimm Kywrapn sHeprusicn U vayn
KYHHIarn TeHrIamMara sra OViiamus:

2}14‘\" 2 zﬂ‘ 2 D
U= — StV S St i D EKH
3RTHS 0 4rb b
=108 vl D
UYM 5 T 46 x.

B
rf e r

(6y epna D=4+B+0) (V.13)

Moiekynanapapo kyunap kuména xarra axamusiira Ira,
IYHKH MOIMUIADHUHT (hu3uk Xoccanapu (CYIOKIAHMII TeM-
NEPATYPACH, IPYBYAHINTH, KaTTHKIUTH, MCCHKIAH KeHraii-
Mt KOODOHIMEHTADH, THIMHKIMIH, MOLATAPHN 3mia
IPUTHLL KODMIHSITH Ba XOKazosiap aiHM LIy Kywiapra GOFIHK
(V.9-xansai).

Kansanumur Gourmanmm KHCMMIaTK Oemra Mosekyna
Ky16eus 6¥1ca Xam, viiapuunr kyTomnariin XOccanapu 10Kopu-
Jan nactra kapab oprug Gopanu. Oxupru T¥rra YCTyHa Kea-
THPWIITAH XOCCANAPH I0KOpHAaH nacTra Kapab opruo Gopaun.
Konran momnanapiwnr U/ KHHMATH OpTraHaa KeiuHrH

¥ YMYMBI
HRIHTA X0cCd KiMathapn Xam opraau. Jlekun NH, sa H,O
yayn U aHOMaTbL KHitmaTra »ra OV mMuIMHUHT cababu: yrap
KHitnn ':q'nf’mananu Ba VIIADHUHT MOJIEKYJIAIAPH OPACHAA KYWIH
BOAOPO GOEIAaNMI MaBxkys,

Mosekyianapapo kyunap Gup-6upura xyua sskun (5:101° m)
macodanaruta HaMoén 6yaann. Yaapuunr sueprasicu (0,1—
8,0 kK -momb'), KUMEBMIT Gopnanum anepruscn (80—1500
KAK-Moub) nan Ba KUMEBNIT Tanenp KywIapuaan Keckun (apx,
KHamm.

V.21. Arom snpocununr apdpexTus 3apaau

ATOMHUHT TalliKu SJIEKTPOH KABATHAATH BIEKTPOHJIapra
TabCHD OTYBUH ATOM ANDOCMHMHT 3apsiii (AHUKPOFM, 3apsi
YAYU) SPOHUHT adpexmue 3apadu ned arananm; yuu Z
OuIan uiopanaHay. Zw HUHT KUHMATH AIXPDOHUHT XaKMKHH
3apanu (Z) KNAMATHAAH Knauk Gyaazm, YyHKH Xap Gup cupT-
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KH 2JEKTPOH SIAPO TAbCHUPHMIAAH aToM HWYHIArH 3ASKTPOHIap
Oniian HuKoOnauud Typaau. by TabCup «HUKOOAGHIW KOHCMAH-
macu» S, 6Guian ndonanaHanu:

5=2-Z,, (V.14)

bunoGapun, arap S, maniym G¥ica, st HM TOTIMIL KWii-
HH 3Mac:

zZ,~7-5, (V.15)

«Huko6nranui koHctantacH»HHU Xucobaam yuyn X-Crheitrep-
HHUHT KYHWIAry KelITHPWIraH SMINPUK KonaanapuaaH doii-
JlaNlaHUNaIu.

l. Aiinn atoM NOFOHACHAA TYPTaH 3AEKTPOHHM YHIAH
JOKOPH TIOFOHAla TypraH 31eKTponjap HukKoOGiamaitnimn
(Ty¥cmaiinm).

2. AifHM TIOFOHAJaryk JCKTPOHTA Villa NMOFOHAHMHT Xap
Kalicu 2eKTPOHM KypcaTral TabCHp «HUKOOJIaHHII KOHCTaH-
tacu» OupanruanHr 0,35 KucMura Teur.

3. Aitnu noronaiad 6UTTA MUKApU TIOFOHaNArK xXap 6up (s
KM p) DACKTPOHHUHT HHKOOAa TabcHpH HHKOOAALI KOM-
crantacu Oupaurnnunr 0,85 kuemu kamap 6ynanu (d- Ba f-
aaekTpormapuukn aca 1,00 ra tenr).

4, SlHaza MUKapUIy MOFOHATAPAAry Xap KANCH 31eKTPOoH-
HUHT Kypcaranuran HuKoOaaw tabcupd Xxam 1,00 ra Tenr.
Mucon rapuxkacuna Li, F. Na sa Cl aromnapuuunr urra
TAUIKM 3JEKTPOHMIA KVpcarniaiuran <«uuKobaail KoHCTaH-
TackH» S, HU Ba, Gunodapun, Z . HK XHC001a0 Kypamus:

Li (Z=3) 15725, §,=20.85=L,7; Z)w=3—l,?=l,3

F(Z=9): 1#25°2p°; §,6:0,35—2.0,85=3,8; Z ,,;=93.8=5230
Na(Z=11): 15°252p"3s'; §,=80,85—2:1=8,8,; Zm,=l 1-8,8=2,2
ClZ=17); 15°25°2p°3s3p* §,=6-0,35—8.0,85—-2:1=10,9;
ZNM,= 17—10.9=6,1.

DchcpekTHB AAPO 3apsan KMitMaTHITM OHIMIL aTOM Ba MOH -
Jlap paamycaapuin xpcobaaiaa Ba 00iKa MacaranapHu Xai
KILTHIIA MYXUM axaMusiTra 2ra.

V.22. Arom Ba nou pa.:myuiapu

JICKTPOH XapakartH TVAKUH Tabuatiy OVaranu yuyH atom
XAKMM KYila aHUK KaTTaaukka o1ra amac. [Hydra k¥pa atom-
HUHT a) opbutan paanycu; 6) KOBAIEHT paguycu: B) Ban-
aep-Baaape paaMycn acraH TyHIVHYAIap MaBXyl. ATOMHMHI
«opOuman paduycu» AETaHIa aTOM MapKasH OIWIaH YHHHI CHPT-
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KW 2J1eKTPOH OYJYTMHMHI 3HI I0OKOPM 3UYIHMKKa 3ra GyiraH
VpHM opacuaard Macoda TyIlYHHIAMH. YHUHT KAWMATH Hasa-
puit xucobna6 Tonunaau (V.10-xansan).

V. 10-acadean

Basan onementiaap aroMaapuanuur opburan panmycnapa (mm)

Faewenr Opbwrai Anement Opburan FNEMEHT Opiuran
ATOMI paunyc aTaMu PALRYC WEOMK paLHye
H 0.053 0 0045 | P 0.092
He 0,029 F 0.040 S 0.081
Li 0.159 Ne 0.035 Cl 0,072
Be 0.104 Na 0.171 Ar 0,066

B 0.078 Mg 0,128 K 0,216

L8 0.062 Al 0,131 Ca 0,169
N 0,052 Si 0,107 Se 0.157

Ti 0,148

Amanuéraa acocas adexTis (4bHH V3HHH aManiza HaMo-
EH KWlaauras) kKopaneHT, Metajut, Bau-unep-Baanch arom
pannycy Ba MOH paauycn KuiiMaraapunan oigaradwiaam,

Monekyna Tapkubuna 6up-oupn Omnan sikka KopaneHTt OOF
OpKann OMPUKKAH GUp XWUJI HKKH aTOMHHHT MapKasaapu opa-
cupary Macoda d vy MKKMra OViMin HaTHXKacKHaa ailnu 3ne-
MEHT ATOMMHMHI KOBaJeHT pamuycu tonunhanm (V.11-xan-
pan). Arap aromaap ¥sapo kyiubor opkann Supukkan oyJica,
yiap opacumaru macoda opanii 6orra nucbaran 10%. yu kap-
panu O0F opkaay 6upukkanuna 17% ra kaMasiu.

V. 1 1-weadgan

Bab3n oneMenTaap aToMIAPHEHHT KOBAICHT paswycH (mx)

FeMeHT Kosaient Brrement Komarent BaesMent Konanerr

_aToMi pitnye ATOMM paanye ATOMM paamye

TR R R T T
¥ 0,071 Se 0,117 C 0,077
Cl 0.099 Te 0,135 Si 0,117

_ Br 0.114 N 0,074 Ge 0,122
1 0,133 As 0,122 Sn 0,140
O 0.073 P 0,111
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KoBajienT pagmycnapia ajinTHBINK (KYLIMAYBYaAHIHK)
Kysatunand. Macanan, C—J opacunaru macodpa R —R, iin-
rapaucura Tenr: 0,077—0,133=0,210 am.

MeTann atoM paaMyci KMiMaTiapu KOBAJIeHT aTOM paau-
ycu KuitMatiapuaad KaMm Qapk Kunaam. Macanan, naTpuii
metanu Kpuctainma =0,320 uM ra TeHMruHM aHukaab Na
aroMuHuHT paauyck 0,160 iM skanauri Tonuarad. Na HUHr
KosasieHT paumycu 0,154 am.

As yuyH mertamwi atomu paamycu 0,148 um, Sb yuyn 0,161
uM, Bi vuyn 0,182 nm, V vuyn 0,134 1im, Nb yayn 0,145 1w,
Ta Yy 0,146 1M,

Y3apo knméeuii Gornanmaran 6up xun (KarTug Ba CYIOK
MOJIAJIAPAA) MKKH 4aTOM OpachHlard Macodani MKKUra 0yiimin
HaTRacHIa aromnapiuuur Ban-aep-Baanse panuyciapu To-
nunanu. Bau-nep-Baanse panuyciapuHUHT KMHMATH KOBATIGHT
aToM paimyciaapu KuitmMaTiaaH aHua karra 6ynaam. V.12-xan-
Banaa Oup Heua metaanMaciaap yuyH Ban-zep-Baansc atom
paauycnapd KMHMaTIapd HM Xucobuaa KeaTUpHITaH.

HMon OOoFnaHuium KpHCTAUT NMAHXAPAIArd WKKH WOH Map-
Kaznapapo macodacu d peHTreH HypM épaMKila MOIIA CTPYKTY-
PAacHHK aHANU3 KWL OMNaH aHUKIAHANK. YHUHT KUiiMaTy aiiHu
NaHXKapagari aHHOH Ba KaTHOH pamuycliapyd HMFMHAMCHUTA TEHT:

d=R, *+R__ (V.16)
Drop (F) Ba kucaopoa (O*) MOHJIAPHHUHT PANUYCIAapH
OITHK yCyiaa Tomwirannuruaan oitnananud, 6apua snemMenT-
nap uoHnapuHuur adhexTur papuycnapu xucobaaHanu.
V. 12-wcadsaa

Bamaw saementnap aromnapununr Ban-nep-Baansc panuycnapu

Duesent Ban-jep-Baaive | Dunement | Ban-uep- Baaise DAEMeHT Ban-zep- Bawise
oMK PALRYCH. HM ATOMM PRIMYCH, HM ATOMH PRANVCH, HM
H 0,11—-0.13 S 0,185 I 0,215
N 0,15 Se 0.200 He 0,140
P 0,19 Te 0,220 Ne 0.154
As 0,20 F 0,135 Ar 0,192
Sb 0.22 Cl 0,180 Kr 0,198
(6] 0,14 Br 0,195 Xe 0.218

JI1. TTomuur noH panuycirapHu xMcobaalrHMHT aXK0MHO ama-
Ui yeynuun Takang kunau. by yeyira mysoduk, Gup xun
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KoHurypaumsuin MKk uon (Macanad, Na* Ba F) panuyc-
JIApK Opacuaary Huchat iy Moniap sIpoONApMHMHT GuiTa
CUPTKH IEKTPOHUTA TALCUP STanurad 3hdexTus 3apaiiapn
opacHaard Hucdarra Teckapu nponopuuonan oynanu:
Z. (Ao}
Py e (V.17)

(V.16 Ba V.17 Tenrnamanapnan goiaanannb MKKM HOMab-
ayM kartanuk (R Ba R ) xucob6iab Tonwuaann.

V.14-xkansanna 3jeMeHTAap HOH PATMYCIapH KHItMaTi HM
XMcoOuIa KeATHPWITaH.

Mucon. NaF kpuctanmHuHr peHTreH CTPYKTYP aHAIM3K Ha-
THxacuua d=0,231 am akanmir anrigranrad. JI. [Momunr yeynu
acocuaa Na™ Ba F~ noHJIapMHWHT paanyciapuHu TOMMHT,

Euwni. Na* Ba F~ vonnapy yuyH Z . HU TONaMH3:

Na* 18£2s2p*=11-5-0,35—-2-0,35—2-0,85=6,85
F~ 152282p5=9-7-0,35—2:0,85=4,85

CyHrpa MKKWTa TEHTJIaMa Ty3aMH3:

Rt _ 485
e 1L SRl + ok
R- =685 Ba R+ + R =023

By HKKM TeHriama eumiica RF— =0,133 um; RNa.»ﬂ =(),098 nm

IKAHJIUIK Kennd umkanm,

ATOM Ba MOHJIAp PAAMYCIADH XAKWIATH Mab/IyMOT/Iap AaB-
PUii V3rapuill XapakTepura ara 3KaHnurd KuMeé danu yuyH
Karra axamugarra ara o6yica xam, Oy KaTTanukIapHUHET aHnEK,
KHUMATIADUHU 2ACKTPOHHUHT TVJAKUH TabuaTtam SKaAHIUIW
cababan Tonu MyYMKMH 9Mac, WYHHHT Y9yH HXTHEPHMH3Ia
dakat amania aHMKJIaHran KuiiMataapruda 6op.

AjipuM otMHraH aTOMHUHT 3QeKTUB panuycu YHUHT Ta-
LIKH BaJeHT KOOMFUIATH 3ACKTPOH OYIyTH 3UMIMTMHUHT MaK-
cuMymMu Ounan 4apo opaiukK mMacodacy — aTOMHMHT
opbuTan paiMycHHUHT OU3 YUYH axaMusTH KatTa. By
KHUMATHUHT 3JeMeHT TapTulO pakamMu GuiIaH (PyHKIIMOHA
OoFnanuaa Ky3aTwianuran gaspuinuk (11.4-pacvra kapanr)
IOKOpH/Aa KeJTUPWITAH XONaTiapra KaparasHia aHuya siKKoJl
KypuHanu. JlekuH, MOAEKyia Ba KpUCTAIapia atomaapapo
MacoaHy OIHHAAH AHUK alUTUIL YUYH aTOMIAPHUHT dakaTt
acocuii xonaraaru opbuTan paaMycnapuiaH Taulkapu, yiap-
HMHT KY3FaJiTaH X0J1aTiapu yIyH Xam opOuTal pajuyciapuHu
Xucobuall X03Upru Aasp yUyH OCOH OyiMaraH Mmyammo 6yanb
Koamoxkaa. Ilynm aiitmiu kepakky, sdpektHB paguyciaap
HHUCcOUMI1 Ba GHUp 03 cyOBEKTUB Xapakartepra 2ra, MacajaH, Kuc-
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AOPOA ATOMMHMAT paguyck Y. Bparr xypcatuiunga 0,066 1w,
FonwawMuar B. M. 6§nga 0,132 um, J1. (losuuy 6%tinua 0,140
1M Ba dx Creirrep 6vitnga 0,060 uM ra Teur. By xuiimatmap
opacnaari Makcuman Tadosyt 0,08 HM ra TeHr O¥AnG, OyH-
a5 AaHHKJIHK X9 KEMHY KaHoaTaanTupMaiiny. Hysaaik 6¥nca
XaM, Haspuil cMcTeMafary deMeHTIapHAHS Oy xoccanrapuia
Ky3aTHAaaurad Jaspuilank, 1WyOxacHs3, Karra axaMHsaTra ora.

Caefitep R HM Xucobnall yayH KyHupars hopMytaHi
TaKAud Kumiu:

o 2
Ryaxe = Const (”Zl (V.18)

Oy epoa; n* — 3hdexTHBR KBAHT COH, Z* — gapoHMHr 3ddex-
TUB 3apdanu, V. 14-xaasaigan KVpHil MYMKHHKH, HHIKOpUH
MeTaTapHHHT ATOMAAPH HUCKaTaH KaTTa paguycra ara. Has-
PMil KAABAAHMED XAp KaiicH AaBpH MuHAa OMP S-2ACMCHTAAH
HKKKHYH $-3AeMEHTra VITaHAA aTOM PAANYCH NCAPIMK KeCKWH
Kamasmu;, p-3/eMEHTNapaa paanyc Oup 03 KHYHKAAWaaM; d-
SAEMENTIAPAA PANHYCIAD XKVAA 03 KaMasan, /~31eMeHTI2PHHHE
pannycH d-3AeMEHTAAPHHKH CHHrapK Kamadau. by xamafiniu
A-KAPUILUM B2 fKUDPH UM g6 aranand,

Xyaoeanap

1. KumEpuii GOFTANMIL KApaMa-KAPWK 3apALAN KK Heli-
Tpad 3appadyallapHUHT ¥3apo TabCUpRAUIyBH HATHXKACKAA
xocun O¥nand. 3appayanap KWMEBHIT BOFHaHraHyuga FOTeH-
1IMan FHEPTVANAPR YAGPHUHF 3PKHH X0AATHAATH KUHMaTIaH
aH4a KMYHK O¥nany, XaTro MUHKMaN KHiiMaTtra ora Gynans.

2. ¥3apo TancUpnaunlyBuUM ATOMIIADHHHD AHTHHAPALIEND
CNMHIM SASKTPOHAAPH YMYMMH 3JICKTPOH Ky(hTnap xocuu
KHIU0, KHMEBHMI DOFNAHMUI XOCHA KWIAgH.

3. Arap yMyMHi SNeKTPoH XKyQT ¥3apo TALCHPIAMYRIK 3TOM-
Jap opaciaa OVica, KOBUICHT (KyTOAH EkM KYTDCH3 KOBAICHT)
DOFHaHMNI, ¥3ap0 TABCMPAALIYBYUN ATOMIEADRAH DHpHTa DaTaMOM
CHIDKMTan O¥aca, UOH OORIaHHIN Xocun OYnanu.

4. KopaieHT GOFMaHWUIHW TaBcudnallia acOcaH BAICHT
CoFrnaHMILAAD XaMAa MONEKVASp opOHTaRAAp MeToaAHAaH (DO -
AanaHuNagu.

5. BaneHT GOFNAHMILINGD METOANAR HKKMTE MEXaHK3MIaH
dolgananunaam; ynapaad OHpH — «UIMalUMHA LD MeXaHu3-
MY OVJTRO, YHAQ ¥3ap0o TabCHPIALIYBYHM ATOMAAD TOK NeKT-
poHnap Oepub, yMyMKE 31eKTPOH XKy(T XOCHIT KHAAIM; UK-
KHHYUCH — MOHOP-aKUENTOoP MEXaHHW3IMMIAH HbopaT; OvHAA
¥3apo TABCHPIAllYBUM aTOMIApHURT OUpH KyPT 3/9€KTPOH-
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nap Gepagn (IoHOP), MKKHHYHCH Y3HHMHT OViE opOMTanura
Oy 2AeKTpoH XydTaapHu Kabyn KMAamHu (akuentop).

6. BanenT Gomnanuuap ycyaura MyBogHK, Xap kaiicH atom-
HUHI BAACHTIHK HAMOEH KMIMLI KODHIHATH KyHHAATH OMII-
napra (XonaTaapra). a) TOK SJeKTIPOHNap conura, ©) ribpun
atoM opbuTaniap xocua G¥AUIIH HATIDKACKAA TOK, HJIeKTPOH-
Jap COHHHMHI OPTHUIMTA, B} aToMIAa G 5AeXTpOH opoHTaN-
JAPHMHT Ba T) aToMAa axpanmac XyQT 3eKTOHIapHHHT dop
HymMrura oMK, by OMIIIapHHANT HWFMHAKCH aifHU aToM-
HHHI MAKCUMAN BUISHTIHIMHK KYpcaTaau.

7. Monekyia TapkHOHAA TOK 3aAeKTPOHIAp GY¥ncarvHa, y
3appaya MapaMarHuT XOCCa HAMOEH KMNaAu. YHUHT MarHut
MOMEHTH 1 HH Kyiugarn:

B Jr(n+2)- g

dopymyvna Hnnan xMcobiall MyMKHH, OYHDa #~TOK 2ICKTPOH-
nap conu p, — bop MarkeToHu:

g = % =927.107% A . M2 (A-- ammep, M — MeTp)

8. Monexkynsp opOHTANIAD METOIN MOACKVIAHH TVe «Gup
KaTTa aToM» e TacaBeyp KMnaay; yHiaa Bapua gapoap «an-
poAapiaH MOGPAT KapKac» {«CHHY») XOCHI KHAWHO, 27eKT-
poHAap Monexvasp opbutaniapra xoiiaawmanu. «Monexkyaap
OPOUTAA» TVE ATOM OPOMTAHUHT ARHHACH Med TACABBYD KHITH-
HAAM; Xyany aToM opbHTannapuaard kadu Hipénunrep Tenr-
JaMacK MOJACKYALp opOUTanIap yuyyH aTom opOuTainaphHiu
KVILMILL Ba aiMPHIIT aMaiapH EpaaMuaa edHaAaIn; TeKMH aToM
opOMTan OMp MapKasau, Mo/leKkylasp opbOuTal 3ca KN Map-
Ka3u OYnanu, '

9. AtoM opOMTaNNApIaAH MONEKYAAP OpOHTANNap XOCHN
OVAMIEY YYYH HMKKHK 1UApT KAHOATIARWUIN Kepak: OMpPUHYM-
AaH, MONEKYAIp OpOUTAILIAp XOCHA KIJIYBYH aTOM OpOUTan-
JAAPHRBHT SHEPruIapu OHp-Oupura KHAMAT KuUxaTHaas AKHHA
OYIMIM, BA KKKHHYMAAH, DOFAaHyt HYHanWIKra Huchatan
VAP OpaCHAA CUMMETPNSE MABXKyAd OVIHILUM NO3MM.

10. Monekyasp opBHTanIapHUHT COHM NACTHAOKH aToM
opOuTaznap coHM HHWFRHAMCHTA TeHr 6Yaanm. YyHoHuM, k-
KHTa aToM opOuTanian GHTTa «DOrNoBYH» Ba BUTTA «DVmiAlL-
THPYBYW» MOACKYIAp opbuTal xocun 6V¥nanun. By HKKH xun
opONTaNnaH TAWKApH AHA «BOFIaMOBUHM OPOHTANTAD» Xam
XOCHA OYNHIIKM MYMMH.

KumEépnii peakUMsIHHHT MEeXaHH3MM ReTaHHMH3Ma HUMA-
HU_TYIIYHMOK, Kepak?

i4—921 209



ByHu TyIIyHTHpHIL YYYH MMCOJ Tapukacuia mertaH Gu-
JlaH XJI0p ¥3apo peakuMsira KMpHinud, BOAOPO] XJOPWI Ba
xiopodopM XOCHN KMIUIL XKapaéHUHK KVPUO YMKAMU3:

CH,+Cl, —> CHCI,+HCl

Iy peakuusiHUMHT MEXaHW3MM JeTaHia Kanaa Tapsaa Cl—
Cl pa C—H GoriaHHap y3wiaam-io, YIapHUHT YPHUTA KaH-
nait Kb H—Cl (CHCI, tapkubunaru) C—Cl 6ornannuuiap
Keqnb uMKanM, Aerad capojara OepuiaamraH xaBob — aiiHu
PEAKUMSHUHT MEXaHU3MHHM Ouianpann. Peakums mMexaHns-
MHUHU KMMEBMII KMHETHKa €plaMuia TYLWYHWO ONMIl MyM-
KWH,

Cagos B2 TONNMPHKIAP

1. Kumésnii Gornanuui kanaai katrannkiap 6uwian tasg-
cudnananm?

2. DpkuH paauKaa, MOH, MOJIEKY/Ia TylIyH4Yanapura Tab-
pud Oepunr? Kumésuil GOFTaHMUIHM TYIIYHTHUPHILLA KaH-
Al MKKH Ky4HH 3bTHOOpra oMl Kepak?

3. Kuménuii OoFnanuil Xakyaa Kanaail Hasapusiap Mas-
xyn? Koccens Ba JIbionc Ha3apusnapuHUHT GapKd HUMATAH
ubopar?

4. Uonnauuul NOTEHUMANH, Y1EKTPOHTAa MOUWUIHK, 3/1eK~
tpManpuitnuk (HOM)uu anuknauaa Mamuken sa IMoauHr
ycyJuiapuHu aiTub GepuHr.

5. Bopu-Ta6ep nuxim sumanad ubopatr? Kuménuit Gorna-
HMLL TYpAapu XakKuaa ranupub GepuHr.

6. KosaneHT Ba KyTOM OOFIaHHULL XaMIa YAAPHUHT Xocca-
Jiapu, BaNeHT OOFMap, THOpHILIAHMIU Ha3apUsSIapu Xakuia
HUMaIapHH Guaacu3s?

7. SO,Cl,, POCl,, COCl, uunr rpadux Gopmynanapunn
€3ub 6epHHr

8. Harpuii cyandaTHuHr KpUcTamwl ruapatiapuaas 6upu-
HM CYBCH3IIAHTHPMJITaHAA YHUHT aactiaOku orupauru 47%
Kamaiirad. by kpucranaruaparHuHr GopMyJacUHH E3HHT.

9. K{miuanK p-3neMEHTIAP MKKH XW BAJICHTIMK HAMOEH
9TaAK; arap GUpPMHYMCH YiUa 3A€MEHT XOHjawraH rpynmna
paKamura teHr 6y/ica, MKKMHYUCH YHAaH MKKUTA KaM Oynanu.
Cababuuu TyliyHTHpUO GepuHr.

10. H,0*, NH*, Fe(C,H)),, Fe(CO),, Cr(C,H,),, (AIClL,),
Tapkulban 3appayanapsa MapKasuii HOH KaHail BaIEHTIMKKA
ara?

210



11. Tapkubuaa xydraammMaran 21eKTporIapn 6yaran d-sne-
menTiaap Oupukmanapu (macanan, MnCl,, CrCl, CrCl,,
FeCl,)H1 9pKuH pUIHKA/JIap KYMIACHTA KHPUTHIL MyMKHHMMI?

12. Okcuuiannil Aapaxacy, BajicHTIMK, HOH 3apsiiy Ty-
myHyanapu opacuia kanaai gapx 6op? by dapkiapuu NH .,
NH,*, N,H,, HNO,, N,O kadu monekyna Ba HOHIAp MUCO-
JIMA TYHIYHTUPHHT.

13. Monekynsap opburanaap xocua 6yimmimia Kaunaii gpak-
TOPAAP aXaMMTIa 5ra 3KAHAUIrMHK alTHb Gepuur.

14, o-, -, — GornanunUIap KaHpai xocua oyaamn?

15. F,, C,, CO, NO, HF napuunr Moekyisip opburamia-
PH HA3apHsICH acOCHIaA TY3WIHIL hopMyJIIapHHK E3WHT.

16. sp’-, spid, sp’d®, sp’d?f, sp’d*f* — rMOpPMILIAHNMIIHUHT
kaiicu Oupm nappuii cucremanuur 11, 1 sa IV nasp anementia-
puna yupaian? _

17. Huma yuyh NH, nunr qunons momentd — 0,5, NF,
nuku 0,07 Kim ra tenr? -

VI BOb

KUMEBHI KHHETUKA
BA KUMEBHUU MYBO3AHAT

YI1.1. Peaxuus re3nury

KumEnnit kapaéunap Te3NUrd XaKuaard TAbIMMOT Kumeé-
eul Kuremuka 1e6 atanaim.

KuMeEBuii peaxiims TEUIHIH peakiusara KMPUIIYBYH MO/~
najap KOHIEHTPALMIADHHUHT BAKT OHpIUIA HumMia Vsrapu-
iy OWnan yavadand. KonueHTpaiis XaxM OMpaurdaary Moiaa
mukaopuaup. Macanan, 100 surp rasipa 2 Monb KapOoHar aH-
ruapua apanawirad 6yiica, kKapbonar aHrHAPHAHWHE KOHIIEH-

TPALMSICH T%TJ' =002 monp! 6ynanu. Hlynnai kunub, xu-

MEBMIT peakius TeMMIMHM Ynualga MoAIanap KOHUeHTpa-
LMSCMHI MOJIbJIT XHCoOMaa, BakT OMPAMIH 3¢a CEKYHI, MH-
HYT, COaT, cyTKanap xucobuaa onunanu. Peakuus te3nuru
VHIA MIUTUPOK 3TAéTraH Kalicu Mo/ula MUKIOPHHU Virdail
Kyaaii OVica, yiua monaa KOHUEHTPaUMSCHHUHE Y3rapuiuu
Ounan ynuanaau. Peakuusira KUpMIIA€TraH MOANANAPHUHT
KOHUEHTPALHACH DeaKLM4 1aBOM 5TraH capy KaMmasiiy; Max-
CYJOTIAapHUKH, akcHH4a, optnd Gopann. Kynunua mactnab-
KW MOAJanap KOHUEHTPAUUACUHUHI Kamaiuimian doiiaa-
naHuMnagu. Macanas, arap peakUMsHWHT Te3NUTH MUHYTHTA
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0,3 moab-a'munt 6Vnca, | autpaarn pactiabrkm MOUIAHMHT
KOHIIeHTpanusicy xap Muayvtaa 0,3 moap kamasan. Haruxana
xap 0up BakT OMPIMIHAa peakums Typania Te3inkia dopaiu.
HlyHunr yuyi peakuumgHUHT XakuKuit Te3nury (Eku aiHm
OHJATY TEe3IMIH) Ba Ypraua Te3Nuru AeraH TyulyHyaiap K-
pHUTIIATaH. Arap Mo/Uld KOHUEHTPAUMACMHHHT YeKCH3 KHCKa
BAKT dt Wumaa y3rapran 4ekcu3 KMUMK MHKJIopH de Byaca,
peakuMsIHUHT XAaKUKHI Te3THTH:

V=t (VL.1)

Ouaan chowauaﬂn Arap MOJUIAHUHI KOHIIEHTPallMsICH %
AaH T, ra Kagap Vrran Maniaym Bakr wumaa C oaan C, lqamap
yarapca peakiMsiHMHE VpTadya Te3jnIu:

G, -G

T o (V1.2)

OVianu.

PeakiimstHHHT Te3UTH JouMo mycham Kutimamea sra. Llynra
Kypa, arap peakuMsHMHT Te3JMIM AacTJa0Ki MojuiajapaaH
QUPUHUHE KOHUSHTPALMSICH Y3rapuind Ouian Vnuauca -f-;ﬁr
oJinnaa MUHYC (—) Hilopa, peakilusi MaxcylomiapuiaH Ou-
PUHMHT KOHIEHTpalMsCH y3rapuiiu Omiaan yauanraHaa sca
e (+) wwopa KViwmann,

KuMEBMI peakUMsATapHUHT TeJIUIH PeakKiusara KnpHiia-
érran MoijanapHuHr tTabuarura, Temicparypara, Jactiadku
MOAALTAP KOHIEHTpANMAIapura, GocumMTa, KaTatM3aTOPHUHT
HIITHPOK 3THIL-9TMACIHIMIA, MOLIATAD CHPTHHHMHT KaTTa-
KHYMKJIMTUTA, IpUTYBUM TabHatura, €pyriMK TaLCHpMUra Ba
Oouika akropnapra OOFIHK,

V1.2. Peakuus Te31Mrura KOHUCNTPAUHARRAT TABCHPH

Peakiiust te3inrura peakiumsira KMpHitaétran Mouiaiap-
HUHI" KOHLIEHTpalnsiiapn Katra Tabeup kypcaraan. Fomorex
(OHMp KMHCIM) cHCTEManap Karopura, MacanaH, rasiap apa-
JaliMacH, Ty3 KM Kaum 3pUTMach (YMYMaH 5puTManap) K-
panit, Puzuk Ekn KUMEBMI XOccanapn XHXATHIAH V3apo dapk,
Kiiaauran Ba Oup-6upunan yerapa cupriapi Omian axpai-
T4 UKKH €KH OMp Heva KMCMIApiaH TY3WITraH CHCTEMA reTe-
poreH (kyn kuHcan) cuerema aeb aranann. Macanas, cys
Ounan my3, Viapo apanamiu® KeTManuran MKKH CYIOKJIMK
(Oup MaMIAarn ciMo0 Ba CYB) Ba KATTHUK XUCMIAPHIHT apa-
JaUIMaIapH reTeporer CUCTEMATApanD.
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I'etepored cUCTEMAHMHT BOIIKA KHCMJIAPMIAH Yerpa CHpT-
sgapu Ounan axpairairoMoreH KMcMu (gasza aeb ara-
nanu. demak, roMoreH cucrema — omp azanad, rereporeH
cucrema 3ca — Oup Heua pasanan udopar.

Peakipist Te3MTHIa KOHIIGHTPALMSHUHE TABCUP DTHI Ca-
6abu uyHaakM, MOAAATAP OpaCHIA ¥3apO TALCUP MAWI0 OYIH-
(1M YYYH peakiMsira KUpUILIYBYM MOAZANAPHHHI 3appayaii-
pu 6up-Gupyu Ounan TYRHAranu. JIeKnH TYKHamMuuIiapHHHr
XaMMAacH XaM KMMEBHI peaknusra oaud kenasepmatiam; 6ap-
4ya TYKHAMIMUIAAPHUHT 03 KUCMHTHHA peakiysra o1mb kena-
nu. Bakr 6upnaurd uumia 03 Gepanurad TYKHALTMIIIAPHHHT
conM ¥3apo TYKHamagérran 3appavalapHUHI KOHIIEHTpalms -
Jlapura nponopiuoHai 6ynanu. By coH KaHuanuk Karra 6yica,
MOIAsIap OpacHIary ¥3apo TabCHp LIYHYLIMK WRANATIW O0Via-
IH, SBHU KUMEBHA peakiMs IYH'WIMK Te3 Gopanu.

VI.3. Maccanap TabCHPH KOHYHH

KnMEBMIi peakns Te3/IMTH peakusara KUpUIIaéTral Moji-
JATAPHUHT KOHIIEHTPAIMANAPH KYRiT™MacuTa TYFpU fiponop-
imonananp. Kumé yuyn Huxosataa myxum 6yiaran 6y Kouna
1867 iiwnna nopeerusimk wkku oamm K. T'yasnGepr Ba I1. Ba-
are ToMOHMIaH kawud sTwiraH 6ynub, Maccanap Tab-
cUpM KoHyHH 1eb atanaau. by konyHra mysodguk A+B — C
peaKUMsICH YUYH:

V=k[A]-[B] (V1.3)

Oynanu, Oy epia V — peakums Te3Anurn (Ky3aTuiirad Te3iiuk),
|A], | B] — peakuusira kupuinaérran (A Ba B) mopianapuusr
Mok Gunan uonananrad KOHUEHTPANMACU, kK — TeIMHK
KoHcrantacu. Arap A=B=1 6yaca,

V=k

OVnaau; AeMak — Kk peaximsira KMpMmagTran MoAIanapHuHr
KOHLeHTpanusuiapy 1 Moap:a~' ra TeHr 6Viarannary peakuns
TE3JIUTH, STHHI COMMLITHPMA Te3NHKAUP. kK HUHT KMMMATH pe-
arcHTIapHUHT (peakipsara KUpUinaéTrad MoiaiapHUHT) Ta-
Ouarura, Temneparypara Ba Kartanausartopra Oornuk 6ynu6,
KOHUEH Tpauusara 0orauK amac. PeakuustiapHuHT Te3nuKiapy
k HuHT KuiiMaTiapu G1i1aH TaKKoCIaHalu.

ATap pearcHTIApPHHHI CTEXMOMETPHK KoathduinenTIapu
Oupaan 6o1IKa coHra TeHr 6yiaca, MacajiaH: ¢
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aA+bB — ¢C

YUVH Maccanap TabCHPH KOHYHMHMHI MareMatuk mgonacu
Kyiugarnga 6ynanu:

V=k[A[*[B] (VL.4)

Maccanap TapcHpu KoHyHuaaH doiinananub, KOHIIEHT-
PaUUSTHUHT V3rapuiuy GUIaH Te3MTHKHUHT Y3rapuuIinHu XMcob-
J1ab TONMII MyMKHH.

Mucoa. 2NO+0,=2NO, peakLns/Ia apanaiiMaHWHT XOKMH
BOCHM TabCHPHIA HKKH MapTa KaMalTHPHIALH,; TEZIUK KaH-
Jait Y3rapaau?

Euwmur: xakMHUHT y3rapuiiuian oaand, NO sa O, HUHT
KOHUEHTPALUHMIJIApH @ BA @ ra TeHI 6YacHH. Bv xoJa:

V=kINOJ’|O,] ékn V=k-a*¢

OVianu, XaXKMHHUHT HKKM MapTa KaMaiiiily HAaTHKACH/Ia KOH -
LIEHTPalust HKKH Mapra owanu; sunu [NO| ypuura 2[NO]| Ba
O, ypuura 2[0,] oanw Kepak:

V=k(2a)>(2B)=8ka*s

Jemak, Te3nuk 8 Mapra opranu,

lomoren cucremanapaa Gopanurad peakiusiiap yuys uk-
KMHYY MucoJ Tapukacuiaa 448°C na Oyr xonaary mon Onaan
BOJAOPOAHMHT ¥3ap0 TAhCUP PEAaKLMACHHN KYPUO YMKAMM3:

H,+1,— 2H]
By peakiusi Te3J1UTH:

V=k[H,|[J,]

aup. Apsanry tesnurn 0,005 moapnmunt 6Viaran peakumns
GopaéTtrad uAKILIA BOAOPOAHMHT KOHUEHTpauusicuuu 2 Map-
T4, WOJAHMHT KOHIEHTPALMSICUHW 3 MapTa OUIMpCak, peak-
1145 Te3JINTH 6 MapTa OpTamu:

V,=0,005 monbrtmun,  ¥,=0,005-2-3=0,03mo0mb- 17" -Mun'!

VI.4. Peakuus TE3AHrHra TeMnepaTypannnr TAbCHPH

AToM Ba MOJEKyJanap KY3FanraH xosiarra yrranma yiaap-
HUHT PCAKIMATA KMPHITHILI KOOWIuATH Kyuasau. 3appavyanap-
HH KY3FAITHPHULL YYYH, Macakan, TeMIepaTypaHu OWMpuMiil,
GocUMIHM KYIIAWTHPHMIL, peakusara KUpNasTrad Moaaanap-
ra peHtreH Hypiapu, yibTpabunadmia nypiap, y-Hypiaap,
Oab3aH OIMIT HYP TABCHP DTTUPHIL Kepak Oynanu.

214



Temmnepatypa xap 10°C omranna peaklMsiHAHT Te3JIUTH 2—
4 mapra optuiunnu nactiad fA. Bant-Todd Taxpuba acocuna
taspudnann. Papas KUaaiInuK, 6Upop peak IMSHUHT TEZTUTH
xap 10°C na 2 mapra ékn 100% oprcun. Arap 0°C ga peakuust
tezauryu | ra teur 6Vaca, 10°ma 2 ra, 20°ma 4 ra, 30°1a 8 ra,
40°na 16 ra, 50°na 32 ra, 60° na 64 ra, 70° ma 128 ra, 80° na
256 ra, 90° ma 512 ra, 100° na 1024 ra tenr 6¥nann. Hemak,
Temreparypa apudmMeTuk nporpeccitst Gunan oprraHaa peak-
1M Te3JIMTH FeOMETPUK mporpeccust Guian opraau. Temrie-
patypa 100° oprrania peakuns tesnurn 1000 mapra opranu.
Arap 07 narn Tesaukuu ¥, Ounau, f narn tesnanuknu ¥, 6unan
Oenruiacak, peakiyy TeIHIMHUHT TeMnepaTtypa 6unas yara-
PUILLIN:

AL

V‘, == V{] . Y 16" (VIS)

TenrmaMma Gwian udonananaan: Oy epaa, y — Temreparypa
10°C gyrapuiarania peakuus TEe3JMrHHWHT HeYa MapTa opTH-
UIMHA KYPCATYBYH COH PEAKIMSHHHT TemMIepaTypa ko3 duumn-
euTH Ach arananu.

Peakiist Te3MUTITa TEMIICPaTyPaHMHI TAbCHPHHK Kypca-
THII YUVH HATPUIH THOCY 1b(j)aT Na,S,0, 6unan cynpdar Kuc-
JIOTA IPUTMANIAPUHUHT V3apo pt,ammsmum MHUCON KHINO
KVpCAaTMIl MYMKIH:

Na,$,0,+H,S0, > Na,S0,+50,+S\+H,0

Peakima 207 Ba 30°C pa yrasmnamm. YHaa oATHHTYTYPT XOCHN
GV cababau spurma noiikaranaan. 30°C na peakuns 20°C
garra Hucbartad 2 MapTa KaM BakT HYHIA Tyraian.

Kumérnit peakimsiny Gouutanr yayH VHH TYpJiW Hypiap
Ounan Epurnin ((hoTORMMEBUIT TALCUDP KYPCATUIL) XAM MYM-
KHH.

Cyurrn ifwuiapjaa ojamiary (pusuk rascupliap Karopura
Mozylara 1asep Hypw odopuit xam kyumym. Masep goroknm-
éBit Exku coh TEPMHK TABCHP STUINK MyMKHH. TUHNK BY1Mma-
rad KaTTUK XHCMIap Ja3sep Hypu Gwinad €éputwiarasjaa, yaap
Oup naxzana spubd KeTaauW; arap nasep Hyp XKyaa Kywin KyB-
paTaa Oepuaca, MOMAA Tulasmara ainanam. Kpemuuil 6uian
BOAOPOA_apanaimmacy jasep omnan épurwiranaa SiH, xocun
O6ynran. Jlasep tascupuna rpaduTiaH 0JIMOC CUHTEIN ‘amanra
omupuaran. Jlasep vypiaapuaan MomnanapHu cudar Ba MUK-

AOPHH aHANIM3 KWINLLAA, KHMEBHI peakuMsIap MEXaHH3MM -
HU YpraHumiga KeHr GpoiganaHwiMoKaa.
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PeHTren Hypnap, ramMmma Hypaap, KATTa 9HEeprugra sra
Oynras HeMTPOHIap OKMMM Ba X0Ka30 OOLiKa HYpAap — MOA-
Jlanapra Tabeup 5TUO, ynapaa noHaap Xo0CHA KWiaan. AHa tyH-
Aall MOHNAWTUPYBYM HypAap Tabcupuaa coaup Oynaauran
KUMEBUH Xapaéunap —paiMallMoOH KUMEBUNH Xxapa-
éunap neb aranany, yiapHU KMMEHWHT pajiHalliOH KUME
HOMIIH coxacH Tekinupanu. bas3u Moaganapra MeXaHuK Tab-
cUp 3TULN (Maiijanail, 23Wll, BaJbLLUOBKAE Ba X0KA30) Xam
peakuus GouvtaHuiunra cadab 6ynanm. by coxa mexaHo-
KuMe neb arananm.

VI.5. Knmépuii peakumsinuur AKTHBAANHIN JHEPIHACH

Kuménuii peakiuust coaup 6¥1MuIM yuyH 3appadaiap yia-
PO TYKHALLIMILIK Kepak.

Modekynap-KHHETHK Hasapusara MyBodHEK, MoJeKyaanap
opacuaa Oynaaurad TVKHaWMLUIAp COHK adconilor Temmepa-
TYPAHUHT KBAAPAT WIAM3UIA TYFPU NPONOPUMOHAIAND; 1y~
HuHr yuyH 10°C aa Gopanuran peakimsing 20°C jia yrkaswica,
TE3NHK TAXMMHAH 2% OpTHILM Kepak 311, AMMO peaKus Te3-
JIMCH TeMIEpATYPaHuHr K¥Tapuiniuy Dunan xyia Te3 opra-
au; remnepatypa 10°C k¥rapuarasua teznuk 100—200% op-
TaM, YHIaH tamkapu, 6ab3n MOIAIAP OIaTAarH TeMnepary-
pana y30K BakT apaiaii xoJiaa 6Vica xaM, yrap opacnia K-
MEBHMI peakiust copup OVnmaiiau. JlekuH apanaiiMa Ku3am-
puiica, peaknus auua tes dopaau. Memak, Typam pearumd-
JAPHUHT TEIUTYU TYpauda OYnanu.

Arap MoJekyaanap opacuiaa 6ynaauran Xap Kailcn t¥KHa-
LKL HATHAKACKIA KUMEBMIA peakitis Dopca, peakimsuiap xyaa
Te3 COAMp DVMUIM Kepak 1.

Bynapuuar xaMmmacuuu sbtudopra oamb, Maccanap Tab-
CHpPH KOHYHHUTa KyiUHMua cHgaTiia, aKTHBJAHHWII Ha-
3apuscu ned atanannural HazapHus KHpMTIIH. by Hazapusi-
ra OuHoau, MoaeKyaaiap opacuda ayaaduean Gapia MyKHAUY6-
Aap Hamudcacuda KuMeéeutl peaxyus eyxcydea keisasepmaudu,
chaxam opmuk4a 3nepeunea vea OVaean AKmue MoACKY1alap opea-
cyduel MyKHAWYeaap peaxyusny eyycydea keamupadu. by nasa-
pusiim 1. B. Anekceesn, C. Appenuyc Ba 601UKa oaMMaap pu-
BOATAHTHPIMIAP.

Jlemak, xap KailcH TVKHAlyB HaTHXKACHIA peakunsg bopa-
BepMaiijin, (pakaT aKTHB MOJISKyIajlap opachiary TYKHalyB-
Jlap HATHXXAcKaA peakims commp ovaaan. YyHku MKKK 3appa-
Ha y3apo TVKHAuIraHaa KUMEBME peakiyst pyit Gepuiumn vuyi
Oy sappavdaiap opacHaard Macodia 3AeKTpoH Oyayraap bup-
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OMPMHM KOIUIAWIMIaH japaxaaa KimMuK oyauuu kepak. Ly
BAKTAATHHA 3MCKTPOHIAPHUHT OUP MOLIAAH HKKHHYM MOJ-
nara VTHIIK €KW KalTa rpynnajaHMiiy Ba HaTHxKana gaHrH
Motaiap Xocun 6Viauium MymkiuH, Jlekun s3appavanap 6up-
Oupura 6y kanap sikuH Macodara Keanilura MKKaia 3appava-
JIATM JEKTPOH TMOFOHAMAPHMHT V3apo WTApMIIMLI Kywiapy
xanakut Gepanu. by urapuamiu KyuiapMH# KaTTa SHeprusgra
ora b¥nraHakTHB 3appavanapruHa edraonaam. flac-
CUB 3appayvyajapHU aKTHUB X0JaTra YTKasHil y4yH SHep-
rus Tanad kuauHaan. [Taccue 3appavarapnu akmue xoaamea
Ymkazuw y4yn yaapea Gepuauiuu 3apyp 0yaean Kyuum4a siep-
2us auinu peaKuyusHuHe axmueianu smepeuscu 0e6 amanadu.
AKTHBIAHHI 3Heprudacy KK Moib ! éxu 3B xucobuia ndona-
Janaav. YHMHT COH KMHMATH aKTHB MoJieKyaanap Ouian jacr-
Jabku mojaanap ypraua Heprusi Kuiimariaapu opacuiaru
aiupMara TeHr.

Macanan, 2HJ — H,+J, peakumssHUHT aKTHBIAHHULIL 9HEP-
rusicu 188 1OK-Moab! ra Tenr: H s 2HJ peakUMsIHUHT
AKTUBAAHMIL SHEPrusicH sca 168 KK Mosb ! JMp.

PeakumMgHUHT aKTHMBIAHWIL 3HEPTHSICH KAHYAJIMK KaTTa
OVaca, peakiius LIYHYATHMK CeKMH Oopamu.

AKTHBJIAHHII SHEPIHscH peaklMsiaa MIITHPOK 3TajHMTaH
MOjIIaJlapHu iy TabuaTtura OOFIHK;

d) arap peakiusaa MIITHPOK ITAJANTaH MKKAIA MOLIA XaM
MOJEKyriapiaH Talkuwi Tonran 6ynca, Oynaail peakums yuayH
akTHBIanmi sHeprusacn 80—250 K -Moub ' yamacn Oyraunu.

0) arap peakumsira KHpHIIaérral MOATAIAPHUHT MKKana-
CH Kapama-Kapiiu 3apsyuiy noniap 6ysica, akTHBIAHHMLI SHEp-
ruscu 0—18 kXK -moub!' 6ynanu.

B) SPKNH PUIHKAWIAP MINITUPOKMAA OopaiduIaH peakuus-
JApa akTUBIaHUIT HeprisicH 0—

- : e fof
9 kA :monk ! vamacy 6VraiM.

VI.l-pacmaa akTuBIaHMII
SHEpPrusicHHu Tonuil rpaduru
Tacsupaanran. bynma E, — cuc-
TEMAHHHT PEeaKkuWsifaH aBBajTH
IUEPIUs TYTYMH E,— peakiMsiiaH
KeHUHTH sHeprus Tyrymu: E' —
TYIPH PEAKIHAHUHT aKTHBIAH ML
aueprusicu: E,° — t1eckapu peak- Pearyun xoopduwamacy
uummnl AKTHRJIAHMIL 3HEPrHsi- VL 1-pacm. Peakuns mapomnia

Q=E —E, peakuusinuur yc-  OOMMAHIMY MOLIAIAP B Max-
CHKHHK J(]l(h(«kTH K_ AKTHUBIA- CYIOTAAP IUCPIHACHHITHT Y3ra-

PHIIH B2 AKTHBIGHHID 2HCp-
HULI SHCPIHSCH CKH “IHCPICTHR FMSCHHMHT KATTAANKIapH.
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FoB»HA Taceupiaitan. Cucrema E, nan E, ra TYFpuaaH-TYFpu
yTa onmain; OYHUHT YUyH y aBBa.n Smmvmr SHEPTHs TYTYMM
KMHMaTUHM K — A KaJlap eTKasuill Kepak, sS’bHA «9HEPreTHK
FoBHM» Oocnb yTrinu no3um. ByHra spuinnin yuyH cucrema
UCCHKJIMK, EPYFIMK BA SHEPTUAHNHT GOIIKA TYPJIADUHN KaOya
KUAnb akTUB XojaTra VUi Kepak; yyHku dhakat akTus 3ap-
pavaiapruHa «FOBIAH» VT4 OJa/IH.

V1.6. AKTHBIARHII JHEPTHACHAN XHcobnam

C. Appenunyc 1889 inia peakiMsiHMHT TeIMK KOHCTaH -
Tacu GMiaaH TeMneparypa opacuuary OoFlaHMINHK

_Ey
K =Be RT (¢xu Ink = InB-£& (VL6)

Tenmama 6unan upoganann.

by epna: k — PeaKUMSHINT TERINK KOHCTaHTacH, B — aiinn
peaKiusi yuyH Joumuil Kuiimar. £ — PEAKLMSHUHT aKTHRJIA-
HHII SHepPruscH, R — ynusepean ras goumuiiniry, T— Kenb-
BUH Japaxaiapuiard TeMnepaTypa, € — HaTyparh aorapudm-
nap acocu (e=2 ?183) Inx=2,3031gx (uyrku lg10=2303).

Peakuusnunr ukku temneparypa (T, sa T ,) maru Tes-
JIMK KOHCTaHTanapH k, Ba k, Maniym 6¥nca, Appe}myc TEHI-
JaMacuaan (bonna'ralmﬁ peakuust y4VH aKTUBAATMNILI
IHEPrusiCMHM XHcobmanl MyMKITH. AppeHiyc TeHIJTAMACH-
Hu lgk, Ba [gk yuyn €3u0, Igk, nau lgk nw aiinpu6 rauvia-

E;
cak, 2,303 lg P 5 “Hi' ' f]TJ kean6 unkam. bynnan E, un

TONAMMK3!

2 % 4
Eas — 3%31&]: 1 lg{—f—(x)]( -Monb ')

Mpucoa. bepuiran peakuusHUBT Te3nuK KoucTantacy 20°C
na 2:102ra, 40°C na 3,6°10 ' ra tenr. PeakumsaHunr akrusia-
HUIU JHEPTUSsCH TOTTHICHIL.

Ewi . Temneparypanapuu aGeoioT wkanara Yrkazamus:
T,=293 K, T,=313 K, R=8,314 XK-monp'-K-'. V xonna:
2,303-8,314=19,148 XK-monp K 6¥naan. bynnau:

_ 19148313293 1 36107 4
Eq = =553 187550 = 111,54 KK - moms™
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VI.7. 3amxupan peaxumsiiap

Baaenmauraapu myiiunmaean axmue 3appaianap (IpKuH
amom, paduKanr 8a Ky3roaean MoAeKyaaaap) uumupoKuda Kem-
Ma-kem Gup xua Gockuyaap buian 6opaduean peakyusaiap 3aH-
Heup peakyusaap ded amaradu. 3aHXKuUp peakuysanapra Kepak-
JIM 3appavaHMHI aKTHBIAHUIIM YUYH CHCTEeMa CPYFINK KBaH-
THHM €K BOIIKA HYp IOTHIIH JTO3MM; JIEKMH Dab3an cHCcTeMa
(V3MHMHT MUKW HCCHKJIMK SHEPTHSICH XMCOOHTa XaM aKTHB/Ia-
HA Oiain, Xap Kawaaid 3aHXMp peakuusaHu yu O0cKMunaH
nbopar neb Kapai MyMKHH: |) 3aHXHPHHHI BYXKYAra KejH-
M (éxku «BonwtaMa peakiumsa»), 2) peakidsiap 3aHxupia-
PHHHHT A4BOM 3THIIN XaM1a TAPMOKJIAHULIN Ba 3) 3aHXKHp-
HUHT y3uminn. Macanad: BoOaopozl Ba XJIopaaH BOAOPOI XJ10-
PMA X0CHJ OVANLI peakiMsaCcHHM, S’bHY TAPMOKJJaHMaray 3aH-
KHp peakumsiHi Kypub unkamMu3. by peakumst Kyiiuaaru cxe-
Ma 6unan Gopanu:

Hactaabkn peakimsinap: CL+sneprua — 2CI*
SaHKHMPIIH peaKilns: CI*+H, -» HCI+H*

H*+Cl, - HCI+CI*

CI*+H, — HCI+H* Ba xokaso.
Sawxkupuunr ysuanmm: C*+Cl* — Cl,

HA-HY = H.

H*+CI* — HCI

Jlemak, 21T aBBAT XJOP MOJISKYJIACH IHEPIUs TAbCHPUIAH
WKKUTA aKTUB aTOMIa aXpanaiad, akTUB XJI0p 4aTOMH BOJOPO/L
MOsieKylacu OunaH peakiusra KMpUiiubG, BOHOPOA XJIOPHI
MOJIEKYJIACHHHM BAa aKTHB BOJOPOIA aTOMWHHM XOCHJ KWIANW;
Oy arom Golika xJop Mojaekyjacu Ouian peakuusara Kupu-
1uh AHA BOJOPONL XJIOPWU Ba aKTHB XJIOD aTOMHUHM XOCWII
Kunanu; 0y kapacH 3aHXUp Y3UIITYHYA JABOM ITANH.

3alKMpau peakuusaap OUp Heua xycycusTiiapra sra, uy-
HOHYM: a) HMXOSIT/Ia 03 MHKAOD/IAryd KaTaau3aTop Xam peak-
HMsIra KeCKUH Tabeup KypcaTanau; 6) 3alKupau peakius Te3-
JIMTW WML JIHaMeTpura 0oFTvK OVnanu (MInil AMaMeTpy Ki-
YHKJIAIITaHaa peakins Te3IUrU KaMasiin); B) peakMoH My-
XUTra KATTUK XKMCM KUPUTWATAHAA peakinms CeKHHiawud
KeTaju; I') 3aHXMPIuM peakimsuiap Mawiym 6up BakT yrrau Gour-
napany; pactiab oupruna Cl, HUHI aKTHBJIAHWIL XapaéHH
Tychaiiam ypraya onramnaa 100000 monexrysna HCI xocun 6yna-
au. Kapaéi HaTikacu1a akTHUB 3appadaiap MUKJI0PH KPUTUK
Maccara anHIIraHuaa nopTaal pyi 6epann. 3arxkKupian xapaét
TAPKUOWIATY Xap KalicH oIHi (JIeMEHTAp) peakling 3aHXup
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3BEHOCH neifnaajn. Arap 3alkHpHUMHI OMp 3BeHOCHAaH ONp-
rMHA akTUB 3appatia VpHura 6ouika 6MTTa akTUB 3appava X0CHil
6yiaca, TapMOKJaHMaran 3aHxup peakumsra ara oyaa-
MHU3. Arap 6Mp akTHB 3appaua YpHMIra MKKMTA éKu OHp Heya
SIHTH AKTHB 3appaya OyHEén 6yica, TApMOKIAHTaH 3aH-
KUPAM peakius 1ozara Keaunb unkanu. TapMOKIaHIaH 3aH-
Kupan xapaCaura Mucol tapukacuaa H, sa O, opacuiaru
peakiugHu KEATHPHUIL MYMKHH,

AKTHB 3appauanap 6up-6upu Omian GMpuKKanaa (maca-
Jam):

H*=-CI* — HCL CI+CIF 5 CL B+ HY » |

peaKIuAIap 3aHAKHPH Y3WIHIIH MYMKHMH. AKTHUB 3dppavaiap
paauKa/Ulap MINMUI IEBOPHUTa YpUITAH/A XaM 3aHXHUp y3uia-
JIM, 9YHKM 3appavyaHuHI OPTUKYaA SHEPIUSICH WIWINra YTaiu,
3appaya ojaTiaru XoaaTura KaiTain.

3aHXKMPIH peakiusIap KeHT TAPKAJITaH peakiliusiiap XyM-
siacura kupaau. laznapia Gopanurad Ml peakuusUlapH, Kpe-
KHHT peakuualapHi, TVHHMAaraH VIJjeBoIopo/lapHUHI Mo-
JUMepAaHHuIll XapaéHaapu, MOPTIAIN peaklMsTApU 3aHXKHD-
M peakuusaIapuanp. ATOMHHUHT sUIpo aHepruscuiaan qoina-
JIAHMIIIA XaM 3aFKMP/IM KapaéHaap Kyda KaTTa axaMusarra
arajiup. 3anKUpIn peakiHsUIap HA3apUACHHUHT PHBOX/IAHU-
inra HoGens mykodotn naypeatn akan. H. H. CemeHoB Ba
VHHUHT XaMKOPJIapH Xyia KaTTa xucca KVUITaHJIMKIIapUHK allo-
XM TABKHINA0 YTaMus.

VI1.8. Onumii Ba mypakka® peakuusiap

Arap peakuus V3UHHHI CTEXHOMETPHMK TCHIJIAMACHTA MY~
Bo(uk Oupruna dockuuaa bopca, 6GyHaaH peakimst O 11K i
peakuisa ned aragaan. bunobapun, oannil peakiMaHUHT
KHHETHK Tenraamacu gakar DHTTa Te3InK KOHcTaHTach Ou-
JaH Tascudpanani.

KyrnruHa KMMEBHMI peakiimsiiap anva Mypakkad rapsiaa
60pfwn qYHKH Ky[lMH‘ld Bup BaKTHHHT V3uja 6Mp Heva xui

OJUIMIT peakuusaap énMa-éH, KeTMa-KeT, KVIIMa Ba Kaifrap
paBuiina bopanu. Mypakkad peakuMsiiapHiuHT KHHETHK Tab-
JIMMOTH YHH TalllKKWI KIUITAH Xap Kaicu ojuIMi peakuusi Oup
BAKTHMHT ¥3uja myctakui bopanu, neran ¢apasra acocsiaH-
rad. YJapHUHT Xap Kalicuch maccanap TabCMpH KOHYHuTa
Oyitcynaau.

MTapanaens peakumsizapaa aactiabkyu Moiaiap MKKQ
¢kM Gup Heva HyHammuiaa ysapo taneup 21id, ailHM BaKTia
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A ¢ Cxemara mMypoduK, OHp Heua MaxcyaoT XocHia OViaau.
Kajnit xaopaTHUHT KH3AHPILITAHAA NapuyajJadHuiiy napaiie)
peakimsiap yayH mucon 0Via onanm:

2KCl +30,
BRCIO, <

T

ERCIU‘_‘* KCI

KM
2KCIO, - 2KCI+30,
4KC10 - 3KCIO, +KCl

Bab3n pamioakTHB 3JICMEHTIAP XaM Mapaiies PaBULLa
MKKW #yHamaa napuananany. [Napaiien peakumsap KinuHya
OpraHuK KMME coxacuaa yupainn. Macanan, deHOIHH HUT-
paT KMcaoTta Owiran HMTPOJALLAA HHUTPOIPYNHA opmo-E¢Ku
Mmenta-, EXyil napa-xXojJaTH! 3TaUIAITH MYMKWH;

O-HUTpoOpaxoA
CeHsOH ~ HNO, L~ HUTpOGReH O
-~ Wpogne.m

Mypakka6 peakiHsiapHy TAlIKWI KHIIYBUM OIINH peak-
nMsnap napauien pasuiupia dopaérran 6yica, Oy mypakkad
PEAKIMSIHMHT YMYMMH TC3IMIM OUIMIH peakuMsIap Te3InK-
JAPUHUHT ajiredpank UMFUHAMCHTA TeHT 6Viaju.

Arap (npop PEeAKLMSIHUHT aliHyM HAPOUTIG KKK CKM yu
iyHaanuiia GopuIM yuyH TEPMOAWHAMMUK JKHXATIAH HMKO-
HuAT OyJca, 6y }kdp'uzimapmn Kakcu OUPHHUHT Te3JUTU Op-
THKPOK Oyica, Vira kapaén adzan 6Viaanm Ba v rydaitig xocn
OVaran Maxcy;JIOTHHHE HHCOMIT MHKJIOPH OPTHK, OViaau,

Arap napawienb pasuiyia 6opaérran peakunarapiay 6m-
PMHHHT Te3JMIH Karra 6ynca, v peakligd acocHi peaxums
ned, Koaranu sca énaxu peaxkyusaap ned aranaad. Amanna,
TEe3AUTHAAH KATbM Hazap, OM3ra Kepakiu MaxcyJoT XOcHi
KHJIAINIan peakist acocult peakyus XNcodainanu.,

Hapaaaea peakyusaap WAPOUTHHK (TeMITepaTypa, 3pUTYB-
UM Ba KaTins3atopaapHu) yaraprupuil iy 6unan xkapaéu-
HW Kepaki AyHanuimra V3raprHpHin MyMKHH,

Kemma-rkem dopaduean (Koncexkymue) peark qusaap Oup Heva
KeTMa-KeT DoCHKH1a Bopairan peakiusnap,inp. byrait pe-
aKIMsIAPAa OPIHK Mo/UIaIap Xxocnn o¥aamt.
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Arap xapa€HHuHr aiipum Oockuuinapunu A, B pa C Ou-
JaaH, A 6ockuuHHHT B DocKuura YTHINMAArM TE3IMK KOHCTaH=
TacuHm k, Ounan, B 6ockuununr C Gockuura YTHLIMLAIA Ted-
MK KOHCTAHTACHH M k, GHnan niopanacak, KeTMa-KeT peak-
HHSUTADHHUHT CXeMacH:

VR RN N

HIAKITHIA E3UNATH.

Kerma-keT Oopanuras peaklimsiapia YMyMUit KapaéHHHHT
TE3JIUTH HT CEKWH OopyBum O0cKuY Tesnurn OMnan ynyada-
nu. Kerma-ker peakiusinap xkyaa kyn yupaidau. Macanan, nn-
STHAOKCANIATHHHT WILKOpJap OMaaH COBYHIaHUII PeakuMsaCH
KeTMa-KeT peakuMsaapiananp. by peakius MKKH KeTMa-KeT
Gockuuaa Gopanu.

COGC,_H, C‘.ODN
hooczﬁ + NaOH —— COOC H & = cZHSOH
- QOD Na

coGnNag
Coo,H, *+NaOH "‘"Looriq + G Mg OH

Tymaw (kywma éxu undykyusaaneat) peakuyusaap net tGup
MyxuTaa Gopaaurad Ba Oup-Oupura TabCcHp KVpcaTaaural MKKH-
peakumsra aiitunany. bynapnan 6upn daxar MKKuHYMCH 61~
AaH Ouprasukiaa Sopa onaan. MacanaH, BOLOPOA IEPOKCHA
remup(ll) cyauhaTamn okcupnai onaau, dekun E1ru3 Y34 BO-
nopon ioauann okcumramaiiaun, ammo FeSO, okcuuianadr-
raH uamia HI xam okeuaiaHanm. I{chopon Na, SO, nu ok-
cupanaiian, nekud NaHASO, nu OKC}IHJ]&M'IHILH aMMo
Na, SO, Ba NaHASO, apanau Macu KHC/I0PO/1 TALCHPHIAH Te3
OKCHJII[deJIH Hnmlm APUTMACUHMHT EJ1FU3 ¥3M KHMCI0pOX
TabCUPHIIA OKCHLTAUMAIIN; JIEKWH Oy spuTmara beHzanbae-
TUa KViiuiaca, Gensanbiaerii okeuananub 6ensol kucnorara
aiiiaHany Ba uiy Ouman Oup Bakrna MHAWIO XaM OKCHAA-
HUO, u3aTUHra YTanW, HaTHXala IPUTMa PAHTCU3IAHATW.

Tytam peakumsaap yMyMuii Tap3ga kyiugaru cxema om-
JIaH Kypcaruiaanm:

A+Bo>M (VL7)
A+C > N (VL8)

by peakumsapHuHr OMpuHYMCH €1FU3 ¥3u Gopa onmaii-
an, dakar 11 peakuusi Gunan oupra dopaau, sibHM 1 peakuusi
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Il peakums Tabcupuaan nHaykuusanaHanu. Il peakuusinarn C
monna | peakumsiHuHT undykmopu ned atanainy: HKKana peak-
LMsl yIyH yMymuii Oynran A moana akmop, 1 peakuusinaru B
MOILAA akyenmop HOMU OunaH woputunaan. Kymma (tyramr)
peakuMsaapHuHr bopull cababu wyHmaku, Oy peakuusanap
OopaéTran BaKTZa MKKala PegKUMIra XaM TabCHP 3TAXUIaH
OpanuK Maxcyjaotriaap xocun 6yaamn. Tyrain peakuusaap Ku-
Herukacuuu 1905 iunma H. A. Llunos MmykaMman yprasrad Ba
Oy xomHca «KMMEBMH MHAYKuMs» ned atanaan. Kyiuma peak-
LHSIap Xyaa Kyn yupaitau.

Kaiimap peaxyuansap MKKW Kapama-kapiuu myHanuuuia 60-
panuraH peakimsnapaup. Kalitap peakuMsiHHHT Te3UrH TYFPH
Ba Teckapu HyHaauuina Oopa€rraH peakuMsUIApHHHT Te3JIHK-
Jlapu opacujaru aiiupmara texr. Kaiitap rapana Gopaguras:

aA+eB 2 nC+pD
PeAKUMAHUHT TE3JIUTH:
Vio—KIAI“[B] ¥V, =k [C]*[DJ°

Gynanu, Oy epaa k, Ba k, TYFpU Ba TeCKapu peakUUSHHHT
TE3NUK nouuuﬁnapn [Al, [B], [C], [D] 3ca — A, B, CBa D
MOAJAJIAPHMHT MOJISIp KOHLEHTpauusuiapu. by 606113 MYyBO3a-
HAT XONATMIAH XyJa Y30K MIApoHTAa GOpaauraH peakiuus-
JJapHU Kapa® YMKAWK, WYHHMHI YYYH TECKAapH Xapa€HHUHT
Te3UIUHA 3bTHOOPra OIMATUK Ba peakuus Teanuruny (VI.4)
dopmyna kypuHuinuaa udomanaguxk. Acnuaa, aifHUKCa, My-
BO3aHAT X0JIATHMrA SIKWH LUAPOMTAA TECKAPH XKapaéH Te3JIUru-
HU XaMm 3THOOpra oMUl Kepak.

Kaiitap peakuusaa Bakr yruium 6unas A Ba B capdpnanub,
C Ba D iiurnna Gopanu. llyHra xypa, Maccanap TabCUpH KOHY-
HHUra MyBohHK, TYFPH PeaKLHAHMUHI TeIMIH KaMaitub, Tec-
Kapy PeakUMsiHUHT Te3MUrH opTuO Gopanu. by MKkaia Teannk
TeHIaliraHuIa KUMEBUIE MyBO3aHAT Kapop TONA/IH.

VL.9. Karanus

Peakumst TE3NUrHHYU Y3rapTUpanurad, TeKMH peakumus Ha-
THXACHAA KUMEBHI XUXATHAH Y3rapMmaiiauradH Mojua Kama-
Ausamop neb, peakuust Te3TUTHHUHT KaTajlu3aTop TabCUPH-
IaH y3rapuiuuu aca kamaau3z ne6 aranaau. Macanau:

2Fe(SCN),+2Na,S,0, — 2Fe(SCN),+2NaSCN+Na,S 0,

peakuusicu xyaa o3 mukaop CuSO, Tabcupuia KeckHMH pa-
BulAa Teanamwanu. Karanuszartop (balan KHMEBHI XuUXaTaaH
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VarapMaiau, aMMO YHUHT (DU3HK X0JaTH V3rapuinm MyMKHH,
Kynunua KaTajiu3aTOPHUHT TALCUPHU PEaKIIug Te3NUTMHN
owrpany. Peakius Tesnuruin nacailtTupannrad MoulaiapHn
MaH(puil Katamuzatop éku unruburopaap ned OpUTHIIA-
JIM; Macanad, cyab@UT KMCI0Ta (Ba YHUIT TY3/JapH) SpHTMA=
CHIa WIMUEPHH, 2THI cnupT €k kanail (IT) xoopuin Kyumn-
ca, cyNbMUTHUHT XABO KUCIOPOAW TABLCHPHIA OKCHJUTAHUIIL
KECKMH nacaind keranm.

bapua katanwTUK XapatHiap roMoTreH Ba TETepoOren
KaTtaiauara 6ynuHanu. loMoren kaTainsia peakimsara KupH-
ajiural Moanazap Xam, Karaiusarop xam oup dasana (ras
XOmaTuaa éxku apuTMana) ovVianu,

l'a3 ¢pazana coaup GVIANMIaH KaTAIMTHK peakildsi YUyH
MHCOJ TAPUKACHAA ANCTANBACTHAHWHT Napuaiadniil peakiim-
SACHHH KEJTUPHLI MYMKMH!

CH,CHO — CH,+CO

By peakitnst KataimsaTop MINTHPoK stmarannia 773°K na
KeTa/i; JIeKHH Katanuzatop cudaruaa Hox mumaruica, 673°K
Ja coaup oVaamu. SlHa KH3WFNA YHAAKM, MILIATHATAH 07
KOHUIEHTPaUsICH peaKilysl IAaBOMMIA acTa-CeKNH V3NHWHT aB-
BAJITH MUKJIOpUTAYa THKJIAHAIN.

SO, nunr SO, ra Kajap oKCHLIaHHII peakimscy ras dasa-
na asor oxcnmmpu WIITHPOK KA XHUHIarHHA Teanatanu. Yuu
CXeMaTHK paBuulla KyHuaarnya ndonanai MyMKHH:

250,+[2NO,| - 250 +[2NO|
[2NOJ+0, - [2NO,]

ymymuii peakims: 280.,+0, — 2SO0 xypnﬂmura o14.

T'oMoren KatanHuTHK peaKuanapuH KVI Xomjia Jesipink
HACT TeMIepaTypatapid, SbHHH «IOMIHOK» LAPONTAA aManra
OUIMPHIT MYMKHH,

[eTeporeH KaTa/iM3iaa peakuusira KUpHITyBIH MOUIAIap Ba
KaTai3aTop OoluKa-0o1ka dasanapaa 6vianu. Macanan, CO
nuur éuuin peakumsicu 2C0+0,— 2CO, xyjia 03 MUKOPIATH
cys OYFH HIITHPOKHIA TeIAUIAAN; Oy peakuus ras asana
Oopanu. By katanui roMoreH KATaIH3anp. AMMUAK CHHTEIN
N,+3H, 2 2NH, peakunsacHHUKE TEZIUTH TEMHD HILITHPOKH-
14, YIJICROAOPOUIAPHUHT THAPOTCHAAHWII PEAKIMICH HHKEb
HIITHPOKKAA Tesnawaan. by Xonapaa 63 rereporen kara-
J3ra sra 6yaMus. Kataautuk xapanaiapiiuir MyXMM Xycy-
cHATaapH Kylnparuwnapaan ubopar: 1) karaimsatop xyia o3
MHKJIOp/1a OVarasaa XaM peakius Teanuruiy Xuilaaruia ysrap-
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THUPaaH; 2) KaTaau3aTop peakuusia NINTHPOK STraHnaa KHM-
€BUY MYBO3aHATHH CHUJAXKHMTMAMAM; JIEKHH Y MyBO-
3aHAT XOJATMHWHI KApOp TOMMII TE3JIUTMHM OlLIMPAIH;
3) Xap KaliCH KaTaJu3aTop MabjiyM OMp peakuMsiHM KU OMp
HEYa peaklusiJIapHM Te3naTtaiau (Cys, IUIaTHHA, HUKENb Kabu
MoAanap kKaraausarop cudartuna nuuviatuaaau); 4) KaTanu-
34TOp PEaKUMAHMHT AKTUBJAAHWII 3HEPTUSCHHHE Ta-
calfiTupanmn. Macanas, ra3 dasana 2N,0 — 2N, +0 , PeaK-
LMSACHHHHT aKTUBJIAHUII SHeprusicn 244 ?f KK-Mob 'ra TEHT;
KaTtanusatop (nnatuHa) um’rupomna ﬁy peakuMAHUHT aK-
THBIAHMII SHepruscu 136 kKK-Monb!' Kanap kamasou, HaTH-
JkKaja peakums Tesnamianu; 5) 6aniu Momnanap Kataamn3arop-
ra apalaliTUPWIrania YHMHI KaTaJMuTUK TabCUpH KyUasiiu;
OyHnaait MmoananapHu npomomopaapned aranany. Macana, am-
MHaK CHHTE3Ma Kataausatop cudatuaa uiaTuiagurad Te-
MHUPTa MIIKOPHII METAJLT Ba ATIOMMHUI OKCHIIADH KYUIMJI-
Ca, TEMUDHHHI KaTAIUTUK TAbCUPH Kydasian; 6) 6an3u mon-
JanapiaH KaTaiu3aTopra O3riHa KyInica, VHHHT KaTAIUTHK
aKTHBJIMIH KECKMH nacaiub keragu. byunail monuanap kama-
AUMUK 3axapaap neiinnany.

KaranusaropHu 3axapnaul ygyn Kepak OVnagurad 3axap-
HUHI MHKIOPM KATaIM3aTOP CUPTHHU OUp KaBaT MOJIEKYNa-
nap OunaH Koruiaul y4yH Kepak OynmaguraH MuKaopra Kapa-
ranjga anya Kam oynanu. By Xon Karanusatop cupTH peakilus
TEIIMTHHH OLIMPHILIA TYIUK NIITHPOK 3TMACIUTHHHI, XaMaa
YHHHT 023U KUCMJADUTMHA aKTHB 2KAHIMTHHM TaclHAKIai-
nu. Kamaauzamoprune 6y HyKTanapum YHUHT akmue MapKazia-
pu neivnamn. Katamuruk 3a-
xapnap xymuacura CO, As, #i
HCN,  HgCl,, H 5,
Hg(CN)2 Ba ﬁommnap KH—
phan.

Karanms xakuaara nasa-
pusunap. Karanus xonncacu-
HM MYKaMMaJl TeKLIMpUII
HIYHH KYPCATAWKH, KATATH-
34TOpP MIITHPOKHAA peak-
LWS TE3MATHHUHT OPTHLIN -

ra acocuil cabab peakuns
yiyH Kepak Oyirau aKkTHe-
JIAHHMII JHEPrUsACHHUHI Ka-
MARHITHIHD.

VI.2-pacmaa peakuus-
HUHT KaTajlu3aTop HIUTH-

15—921

Peaxyus xoopduwamoeyd

V1.2-pacm. Karanusatop HIITHPOK 3T~
maran (1) sa mwTHpok atran (2) pe-
AKUHATAPHUIIT SHEPreTHK X0AATAADH-
HHHI peakuus aasoMuia 5‘3rapmuu‘
E(1)Ba E (2) — wy peakumsiiapHuir
AKTHBIAHHIN SHEPrUANApH.
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pox aTmaran Xosiaraard (I yMsuK) Ba KaTtarmsaTop MIUTHPOK
arran xongaru (IT ym3uk) sHepreTHK aMarpaMMmanapy KeiTH-
puiran. Pacmaan kypunud TypuOauku, peakumssHUHT aKTUB-
nauu sHeprusicn AE, Kanap nacasiin. Hatixana peakuus tes-
JTaluany.

ToMoreH Katanusia KATalu3aTop peakiysa Y4yH OJIMHTaH
moazanap OunaH OMpUKKO, peaklyMsara oCoOH KUpHMIIAAUWraH
opanuk Maxcyiornap xocui kunaau. [y cababnu peakims-
HMHT aKTHBJIAHHUII SHEPIUSICH NACASIN, YYHKH OPIVK Max-
CYNnOTHapHUHT xocun Oynuumu Gunan GopaguraH Kartajiu3
Kapaénu OMpuH Ketun Gopaauran 6up Heua Dockuunas nbo-
par 6ynanu. Xap Kaiicu 60CKHUHHHT aKTUBIAHUIL SHEPT U -
CHM YMYMHH XKapaéHHUHT QKTUBIAHUII SHePrusicHIal KUINUK
6ynaau. bolukavya alTranaa, peakiMsiHUHE «9HEPIreTHK FOBH»
6Mp Heua «KMUMK FOBJIApra» aXpalagu: pPeakLusara KUpH-
LIYBYHM 3appavajiap KeTMa-KeT «KMYHK FOBIADHW» OCOHJIMK
Ounan enru® yragu. JeMak, Kataams3aTop peakuyus oxXupuia
¥3 TapKMOM Ba MUKJIOPHUHU V3rapTHpMaca XaM peakiusiHUHT
Opanuk bockuuiapuia ninTupok araau. A+B — AB peaxkiu-
scH ¥3-Y3uua xyaa cyct 6opud, karaausartop (K) HuiTupo-
KHJIa Te3 KeTaju. Peakumsauuur Tesnamminnra cabad peak-
UMSHUHT OpaiuK OOCKMYMIAa KaTaJM3aTOPHUHI HIITHPOK
STHHINAND:

A+K — AK
AK+B — AB+K

A+B+K — AB+K

by cxema xatanmsaTOpHMHT peakums OXMpPWIa KWMEBHI
KHXATAAH §3rapmaﬁ KOJMMIIWHK Ba peakuMa TE3AUTHHUHT
KaTaau3aTop MUKIAOPUTA NMPOTNOPUHOHAT IKAHIUTHHNA KVpca-
TN,

FC’I'CPOT‘E‘-H KaTanuiia peakiimns Y4yH KEPpAarkiii akKTHBJIIaHN1U
DHEPTHACHHHHT macainiuuHMn OPATHK MOAJATTap XOCH ﬁf/.FlH-
1M Ba pEaxkuus yUyH ONAMHIaH MOIJIaNapHMHT aBBajl KaTallk-
3arop cUpTUra (acihmjia CUPTHMHT aKTHB Mapkasjiapura) iu-
FUIMILK (ancopOoumst Ku mumum) OMIIaAH M30X STHIL MYMKMH,
FETCPOFEH KaTtalikn3jia KUMEBUIL pPEaKIHA aCOCaH KATAIHU3aTOP
cupruna Gopany, Peaxkinis yuyH oJMHIraH MOMLIAJap TapKkuou-
naru 6ab3y aToMJIapra Katajin3aTop aToMJIapu TabCUDP 3THIIH
HaTKacuaa 6abs3y OOFIAp Y3WIMIIMA MYMKHMH. DPKUH ATOM-
nap xocun 0ynub, ynap peakiiusira 0COHpoK, kupuuianu. Ha-
THXaAa PeakiMsi MaxCyJIOTJapMHHHT Xocwi Oyauiim Te3-
nauragn. By xonaa xaM OpaiMK MaxCyAOTIAPHUHT TY3WIHILN,
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TapkMOM, peakuHs yduyH OJJMHraH monaanap tabuaTtu, Karta-
Ju3aTop TabMaTH, KaraiM3aTop CMPTHHHMHI KaHaal 9KaHIu-
r'd Ba TALIKH 1IAPOUTIIAP KaTTa axaMMusATra sra.

Karanu3 xajnk XyKanuruaa KeHr Ky/uiaHwnaam. AMMHaK,
cynbdar KMCNoTa, CUHTETHK EKWIFHW, CUHTETHK Kaydykiap,
TYPAW-TyMaH IIACTHK Maccaiap KaTaiM3aropiap HIITHPOKHIa
XOCWI KHJIHHAIN.

XKyna kyn xonnapma roMOreH Ba FeTepOreH peakuMsuiap
3aHXUPIIM peaklius MeXaHM3MH OpKaJM conup 6ynanu.

I'eteporen Kataiu3 caHoatTia KeHTr KyulaHwiaad. Maca-
JiaH, Cynb(at KUCI0Ta ONMIIHUHT KOHTAKT yeynu SO, HMHT
0, fwran KATTHK, KATATU3aTOP CMPTHAA OKCH/UIAHK WINTA 2COC-
JlaHra.H OyHna camapanu xaranusatop cudarnna I'. K. bopec-
KOB TOMOHMIAAH Takiud KWIWHTAaH — CHJIMKare/lb CHPTHra
xoinanran V,0, 6unan K, SO, apanaummacu kymnanunany; 11-
MMCOJI: aMMMAKHH a30T Ba BOAOPOAIAH CHHTE3 KHJIMIUAA Ka-
Tam3arop cudaruaa K,0+AlLO, nan ubopar npomoropra sra
FOBaKJIM METaLI xo;marn Fe naH doiigananunanm.

YMymaH, KaTaiu3 XOOUCACH KYNruHa KUMEBMH XapaéH-
napia MyxXMM YpHH TyTaau. XaHBOH Ba YCMMJIMK OpraHM3MIia-
puaard OMOJIOTHK Kapa€Hjiap OpraHMK Karaamsatopiaap —
depmenTiap épaamuaa amanra omanan. Peakumsara kupuima-
€TraH CHCTeMara KarajmsaTtop KylwiraHjia KUMEBUH Xapaéu
Tesjaiwca, MycbaT KaTanu3, peakuus CeKMHiallca,
mMand Uil KaTanu3s jaelwiagu.

Karanutuk peakiidsiiap roMoreH, MUKpOIreTeporeH Ba re-
TeporeH OYIHIIH MyMKWH.

VI.10. Kucaora-acoc Ba OKCHLIOBYM-KAHTAPYBYH
KaTaju3aTopiap

¢ Peakuus BakTuaa gactiadku mMoaaanapaa coamp oyaaau-
ra” XoAucajapHWHr tTabuatuHM Haszapra onud,0apya KaTamm-
THUK XKapa€HJapHU: KMCI0TAa-aCOCHMK Ba OKCHTaHMLI-KAlTa-
PMIIMIILIM KaTalu3iap Jed MKKU Typra axparuiaiu.,
Okopuna aitub yrranHMMU3NEK, Xap KaHaal peaxkiius
OpanluK mMaxcynoT, Oomkaya aiTraHna, aKTHB KOM -
MmJjekKc Xxocun Oyauiiu OunaH amanra ouiajuu.
Kucnora-acocnuk Kkarainsia akTMB KOMIUIEKCHUHI XOCWJL
Oyaumuaa 6ab3aH npoToHJAp pearenmiapra yraau, 6absan
aKCHHYa, NPOTOHJap peareHTIApAaH KaTajaMsaropiapra yra-
au. Karanusartopiap V3MHUHIT aciu Xonura KauTulimuma pea-
reHT/Iap KaTtajamsaropJapra npotoH OcpmO, yHM Kalrtapauu.
Macanan, Mypakka®d 3(pUPHUHT TUAPOIU3IAHULI PEAKIIUASICH:
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ja Karanusatop cudaruaa kucnorta (NpoToHaap mManb6au)
HIITHPOK 3TaJl, AYHKHM NPOTOHJIAHIaH (AbHM ¥3ura BOAOPOL
HOHM KVIIUO osiraH) Mypakka® adup ocoHruHa ruapoausra
WyIIMKanu:

PAC
0
R C /R *HZO "’0 \C# /R.f —+R‘- +ROH H

~
M H/\ H

Haruxana Mypakkad 3pUpHUHT THAPOAMINAHULIT PEAKUIMACH
Te3naanm, 6HHDﬁapPIH KATAJIWTHK XapaéH lo3ara YMKaiu
(3(1)npra nporoH Kymuaumug A+H,0" — AH*+H,0 renr-
nama kypunuimaa udoaanain MYMKHH Oy epna: F S My-
paxkka6 agpmup).

OKCcHUTaHKII-KaiTapuiInil xxapa€uu 6unad coaup 6yna-
JUATAH KaTAaNu34a aKTHB KOMITUICKC XOCHI OYuMiIuaa KaTaau-
3aTOpAapAaH peareHTIapra €Ky, akCHHYA, peareHTIap/iaH Ka-
TaM3aTopaapra 3JeKTpoHiap Kyuaau. Macanan, Bonopon re-
POKCHMIHMHT napuanaHuin peakuusicu temup uonnap (Fe?')
UIITUPOKHIA Tednaiiaan, by peakuust 6up Heqa 6ockuy 6u-
siad amasra owany. bupuHun 6ocKnuaa HUX0ATIA I0KOPU pe-
akiuon xobuamsaTra sra (¥3uaa OUTTa TOK SAEKTPOHTa 2ra)
6ysiran TUAPOKCHI palMKal XOCuil Oyianu:

Fe*+H,0, — Fe**+OH +OH

(OH naru vykra TOK 2iaexkTponnu ndonanaiin).
by panukan Bonopoj NMepoKCHAHUHT OOLIKA MOJIEKYJIacH
Ounan peakuusara KUpuino, sHa OUTTa SSTHIM PanKajl XOCHI
KWJIaan:
OH*+H,0, - H,O0+HO
By siHru panMkan aca NpOTOHTa Ba KUCIOPOI aHWOH-PaanKa-
JIMTa NapuajaHanu:

HO,"— H*+ 03
Kucnopon anumon-panukanu Fe' nonm Gunan peakuwmsra

kupuinb, temup nournu Fe? ra Kamap kairtapanm; HaTH-
Kana KUCIopon MoJiekyiracu xocwui Oyiranu:

05 + Fe** 5 Fe?t 4+ 0,
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Kartaiuszarop V3MHMHT AacTnabKu aciamra Kelamd. YMyMUid
renrinama:

2H,0, — 2H,0+0,

HAKJIMIA E3NNULLH MYMKHH.

VI.11. Kaiitap Ba KaliTMac peakuusiap

, Kumépnii xapa€HnapHUHT KVTTYMIMTY MKKH KapaMa-Kap-
Wiy iiyHanuma 6opanyu, SpHU peaknus OolUlaHTaH BakTia
aBBAJI MaxcyJI0T/1ap Xocua Oynaan; OMpMyHYa BakT YTraHaaH
KeitnH Oy Maxcyaomiap 6up-Oupura y3apo tabcup 3THO, KuC-
MaH, fnacTiabky Mojuianapra aillaHaau, HaTWXaaa, peakius
onub Gopunalrran WIMILLA PEeakiusl MaxcyJoTiapu Ouinan
oupra nacmiabku Momaanap apanaimmacu xocun oynanu. Iy
ounan Gupra daxar 6up iVHanuIIa Gopanuran xapaénnap
xam yupaitau. Bynaait xapaéunapia peakuusi yuyH OJIMHIAH
MOJIJIADHUHT XaMMach DaTaMOM peakliusi MaxcyJloTiIapura
aiiananu. By xypu6 Vrwiran 6upuHum xapaéuiapHu Ka -
Tap Xapaéusmap, MKKMHUMCHHM Bca KalTrMmac xa-
paénaap neb arananu. JJeMak, M KKM KapaMa-Kapuu
WyHanunmpa 6Gopanuran xapaéuinap KadTtap
XKapa€Hnapaup.y

Kaitrap xapaén kapama-gapium yunuknap 6uiaan kypea-
TUIAJIM:

A+B2C+D

Hasapmii xuxarnan xap KaHnaii kaifrmac xkapaéHuu xaM Mahb-
JIVM LIApOMTIA Kaltap Tap3na Gopaaurad >kapaéH Jjied Kapaiu
MYMKMH, JIEKMH amamia 3ca daxar 6up itynanuiuia dopaan-
raH peakilyMsi MaxcyJoTJapH PeakliMOH MYXWUT AOMpacHad
yukuO keranurasd xosuapaa (ras axpanand yMKkKaHaa, dykma
TYHIFAHAA, aMajila AHCCOUMIaHMaiaMran Mojylajiap Xocui
oOynranaa) Ba nactiabku MoanaiapaaH OMpM HUXOHATHA MVA
MUKIODIA onuHKMG, KapaMa-kaply xkapacHHuHr oup iyna-
JIMIIMHKA TamMoMuiaa TyxTarud Kyiuiaran xojulapiaarHHa o3
oepaau.

Hemak, Teckapu xapaéuuu Tabuuii €Ky cynbHii paBuiLla
MCTUCHO KMJIMHMILM HATHXKACHIIA Peaklins OXupura katap 6opa
onand. bapuil XJI0pHiI 9puTMacHTa HATPHiE Cyiibgat spuT™Macu
Kyvitmiaranaa Oapuit cyapdar YYKMACHHUHT TYUIMIIH, HATPHIA
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KapboHaT pUTMAcHTa XJIOPHUI KMCIIOTA TAbCUP BTraHaa Kap-
OoHAT AHTUIPUI TA3UHUHT aXpanaud YUKUIIM Ba OomIKanap
KUMEBMI KallTMac XapaéHiap yuyH Mucos O6yna ogaam. ba-
puii cynupaTHHHT YYKHIIN aMaiia KaiiTMac XapaéHoup, 4yH-
ku BaSO, o3 6yicana cysua spuiinu. Jlexun, Geprosie Tysn
KCIO, nunr napyanaguiny €ku Kyprowus asun Pb,N, vuur
napqa.naﬁumu oJlaTjaru 1aponuTaa MYTIaKO Kaﬂ'mac )Ka
éHnapamp.

I'ascumon MmyxuTaa OGopamguran KauTap peakuMsIapAaH
oupu H,+J, 2 2HJ nu xypub unkamus. By peakuusnn ypra-
HHU1I yllyH Ml apra BOIOPOA Ba HoJ conubd uuima
WIMUIHUHT OF3K DepKUTHATaHNaH KeiHH, YHU KaliHa Typ-
rad onTuHryrypt oyrura (448°C) Tymuarad Ba yiua xonataa
Konaupuirad. by peakuusiaa Bofopos Ba ioa Oyrrapuaan
BOJOPOJ, HOoauA XocHn OYiaaan, aMMo jgactiaad Teckapu pe-
AKUMSAHMHT TE3NUTH HOJITA TEHT 6yrlzu1n YYHKH XaJIu BOJO-
poa #oaun xocua 6yaranu Wyk. Bakr yruuim GmiaH Bomo-
POJI KOIMAHUHT MUKAOPH OPTaaK Ba TeCKapH peakuus Te3-
Juru Xam oprtu® Gopanu. Bojaopon Ba HoagHMHT MMKIOPH
KaMairan capy TYFpPH peakuus Te3Nurn xam kamasad. Hu-
X0AT OMpP KaHuya BaKTHAH KeHMH MKKajsa peakuus Te3JauTrd
Oup-oupura reur 6¥nud Konanu. Cod HJ conmuran 6ouka
muua wapda HJ nmapuananca xam Xyum myHaail kapama-
KApIIK TOMOHTa GopammMran peakuusi Te3JIMKJIapu TEHIa-
iwniy kysatmnany. 1y nairgan 6ominad, 3 Ta KOMIOHEHT
7 it 8 HJ)ra ara Oynrau peakuuon apajaiiMaHuHr Tap-
Kubn y3rap-udn Konanm. Jemak, cucremana KUMEBHIT MYBO-
3aHAT XOJIaTH KApop TOMajiu.

KuMEBHIT MYBO3aHAT XONAaTH/IA BAKT OMPIUTH MUMia KAH-
4a Maxcyjuor napyajaHca, wyHya MUKIOP SHIMCKH xocult 6yna-
Jn. IyHuHr yuyH xam KUMEBKI MyBO3aHATIM HAM M K (Xapa-
KaTAaru) MyBo3aHat xucobnanami. Y Kyituaaru yu denru-
ra ora:

1. Kumésui MyRO3aHAT XOAATUAATH PCaKUMOH cucrema
(apanainma) TapkuOM BakT YTHIUM OMnaH y3rapMaiinm.

2. MyBo3aHaT/ark CMCTeMa TAILKKY Tabep Tyailin MyBo-
3aHAT X0JaTHIAH YMKAPUIICA, TALIKH TabCUP MYKOTUIraHaaH
KeUWH y stHa Yia OJIIMHTY MYBO33HAT XonaTura Katanu: arap
TaliKy TabCHP AABOM 3TaBepca, 1y LIapouTra moc Oyiarad
SIHTH MYBO3aHaT X0JIaTH Kapop TONajiu.

3. Kaifrap peakuus MaxcyjJoTiapuHi ¥3apo peakiusra
KUpUTULLL €KW aactnabku MoananapHu Oup-obupura Tabcup
STTUPHLL WYIM Ouian (SIbHM KapaMa-kKapiiuu iyianap Ounan)
MYBO3aHAT XOJIATUTA SPULLTHLT MYMKWH,
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VI1.12. Kumépnii MyB0o3aHAT KOHCTAHTACH

Bomopon Ba iomnan BoropoJ Moaua xocun OYIMIL peak-
uwnsen H,+), — 2HJ HuHr Te3nMri peakuns y4yH OJMHraH
Mwmanap xonucmpaungnapn KynaiTMacura nponopuuoHan

Oynanu:
Vi=kH,J'[J,]

6y epna k, — TYFpH peaklMsHUHT Te3NUK KoHCcTaHTacH, [H,],
13,1 BOIIOpOIl Ba MOAHUHT MOJISIP KOHLIEHTPALUSCH. Bonopon
ﬁOIll’LElHHHI‘ xocu 6yanum 6u-
JlaH TeckapH XapaéH 6omna-
HaJlM; YHWHT Te3nuru V, Bomo-
POl MOJUI KOHUEHTPALIUSICH-
ra NPpONOPIHUOHANIUP
V,=k,[HJ)? Oy epna k, — Tec-
Kapy pEeaKUUsIHMHT TE3JIMK
KoHcrantacu, [HJ] — Bonopon
HONUIHUHT MOJIAP KOHLIEHTPA- 3o
uusicy. Bakr yrmun 6unan V,  §
Kamaiinb, ¥, oprub Gopzum &
MyBO3aHaT Bax;m;[a TYFPH Ba '%

R

TeCKapu XapaGHJIApHMHT Te3-
nury Tearmamany (VI.3-pacm).

1 1 L i L

Y xonpa V=V, 6yimb, cucre- 20 40 60 80 100 MUK,

Ma KHMEBMA MyBO3aHaT XoJa-

Tira Kenaa b e by e
Hemak, KHMCEBHH MYBP33‘ KVMHJAWTHHY aKC DTTHPYBYM

HaTJa Xapakat Tyxtamaiau, JMarpaMma

yyHKH Oy Xxosat Gup-6upura
Kapama-kKapuiyi OOpa€rraH MKKHM XapaéH Te3WKJIapuHUHT
TeHmIaum xonaruaup: ¥V =V, 6yca,

K[H,)-[J,1=k,[HJ]? éxu k,@:[{%—j (VL9)
By tenrnamana [H,], [J,] Ba [HJ] — peakuwsna wimtupok
3TaéTraH MOAAATAPHMHT MYBO3AHAT KOHIEHTPALUSCH (ApHM
H, Ba J, HUHT peakumsAra KUPULUMAi KOJIraH KOHICHTpauusi-
napn 6’Srnca HJ] HWHr MyBO3aHAT KApop TONraHuaa XOCHA
6ynran koruentpauuscuanp). Kyiunaru ndona

ben

KMIMAaTUMYBO3aHAaT KOHCTAaHTacHu HOMM OWiaH 1opu-
tanaan. demax, H,+J, 2 2HJ MyBo3aHaTMHWHI KOHCTaHTacH:
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WP
oA o)) %
M [H2HI,]
6unan ndonanaHud, Oy TeHITIaMa aifHM cUCTeMa yuyH Macca-
J1ap TAbCHUPH KOHYHUHHM aKC ITTHPAIMH.

Arap cucremana aA+sB 2¢C+nJl TeHrnamacu GuiaH Tac-
BUpJIAHAAMIaH MYBO3aHAT X0JaTH Kapop TOMCa, YHUHT KOHC-

TAHTACH:
B [C1e4art

(AP {BIP (VL.10)

TeHrnamacu 6unaxd udonanaHanm.

By udona maccanap rasCupu KOHYHMHUHT YMYMHAR KYpu-
Huy 6¥nud, xylnaaryya taspudnadagu:

Kuméeuti mysozanam dasomuda peakuus Maxcyaomaapy Kot-
uenmpayuanapu Kynaummacunute dacmaabku moddanap Kow-
uenmpayusaapu Kynadmmacuza nucobamu yseapmac memnepa-
mypada doumuti Kammaaukoup.

K, nynr kpiimati peakuusara KUPULLYBYM MOMIATAPHUHT
TabuaTi Ba TeMIeparypacura OOFIMK, JeKUH apaialiMajaru
MO/IANIADHUHT KOHIEHTpALMACKH, BOCUMM, OeroHa KyuUIMM-
qajiap MIITHPOK ITHIN-3TMacaurura 6ornuk amac. Karanusa-
TOp (hakat MyBO3aHAT XOJATHHUHT KAPOp TONMHIIMHU Te3all-
TUPUILM MYMKHH, JIEKUH peakIUMsSIHUHT YHYMHHH OLIKMpa OJi-
Maiau.

K, HMHT KpiMaTH KQHYQIUK KaTTa OYca, peakitnst WyH-
qanK Kyu yaym b6epaau. Uly cababnu K Hu Ouinin KMME Ba
KMMEBMI TeXHONOIWS Y4YH HMXOSITIA KATTa aXaMMSITTa 3ra.

VI.13. lereporen cucremanapaa Gynanuran
KuMEBUI MyBO3aHATHAD

bup-6upuman cupr yerapanapy OwnaH axpanraH Moajia-
Jlap cMcTeMacureTeporeH cucteMa aeb arananu. [ete-
poreH cucremanapaa 6yjaaurad peakUMsIapHUHT MyBO3aHaT
KOHCTAHTATApUHU KYpub yukamus. I'eteporen cucremanapaa-
I'M KUMEBMIT MyBO3aHaT YUYYH Maccajap TabCUpH KOHYHHWHH
TATOMK 3THILIA KYIIMMYa KMPUTHILTA TYFPHU KeJTajlu: CYIOK Ba
KarTuk, (hasanapaarn MOIIANApPHMHT ras (asagarn napiiman
Gocumilapi y3rapMac KMiiMarra ara 6yiany Ba 6y Kuiimatiaap
MYBO32HAT KOHCTaHTacy uwdonacura Knputiuamainn. Ferepo-
red cvcreMana (hakar rasCMMOH KMCMHMHT mapuman 6ocu-
MUTHHA (KM 3pUTMa KOHIIEHTPALMACUTMHA MYBO3aHAT KOHC-
tTaHTa udogacura éaunaam).
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Mucon TapukacHaa oXakTolll (Kajbuuii KkapboHaT) HHHI
napuanaHuuuan Kypub gukamus. Oxakromr CaCO, 6epk
WAMLLIAA KU3TMPUICa:

CaCO, 2 Ca0+CO,

peakuusi copup 6¥aud, MyBozaHaT Kapop Tomaau. Arap Gy
peakuus ra3 asana romoreH peakuus cudaruia cojgup 6yica
9114, YHUHT MYBO3aHAT KOHCTAaHTacH Kyiuaaru TeHriama ou-
JiaH udopanaHap 3au:

_ [Ca0][COy] _ PcaoPco,
Ky =Taacosi &M Ky = Tgeee; (VIID

JIeKuH reTeporeH cucTeMaza KalblLMi OKCHJL Ba KaJlbLUUH
kapGonar Gyenapununr 6ocumu (Peacoy ) aitan temnepary-

pajga y3rapMac KaTTajiMkiiap OVJaraHu yuyH, YIADHWHT HMC-
6aTHHU Y3rapMac KuitMaT OuiaH aaMallTUPHIIHMH3 MYMKHUH:

Feao' Feacoy = K7

y BaKTAa:
Ky =K' Pco,

bynaan
PC02 = Const;

K
Kesmb uuKanu [COﬂSt = -;?i) ;

by tenrnamanaH KypuHMO TypuOAMKHM, KalbLMii kapOoHAT
napyajiaHrasjga Xocuna 6yiaran kapOGoHAT aHTHAPUAHUHT 0O-
CHMM MCTAJITaH TeMIepaTypaja aiiHaH Ly TemiiepaTypara Xoc
Oyaran ysrapmac Katraaukaup. By 6ocum Kanbuuii kapbo-
HATHUHT JAHCcoOUMIaHUI GocuMu éxku Oyfr OGo-
cuMu neb aramaay. YHUHT KuiimaTi (hakaT TeMieparypara
GoFIMK, nekun cucremamaru CaCO, pa CaO muknopura 60F-
MK 3Mac. Mucon Tapyukacuia Kap630HaT aHruapua 6mnan uyr
XOJIATHJIATH KYMHP Opacuiaru peakumns

CO,+C 2 2CO

HUMHT MYBO3aHATHHU Kapal 4MKaMM3.

By peakimuaHuHT MYBO3AHAT KOHCTAHTacH udonacura C
HMHI KOHLEHTPALMSICH €3uaMaliiM, YyHKM YHUHT KOHLIGHT-
palmMscH I0MMMI COHIOUDP, AEMAK;

Fo

COF - <
Ky =%@1—1 G K g T Oynanu.
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VI.14. KnmépHit MyBO3aHATHHAT CHIDKHIIH

[ Tawku MyxuTHu (Gochm, TemriepaTypa Ba MOIAanap KOH-
LIEHTPAUMSCUHM) Y3rapTUpUIL OpPKAJIM MYBO3aHATAA TypraH
CHCTEeMaHMHI TAPKUOMHM Y3rapTHUpHIL, SBHH MYBO3aHATHH
CWIDKMTHL MyMKUH. MyBo3aHaTHHHT cupkuiiu 1884 iinnna
tabpudnanrad ymymuil kounara — Jle Ilarense npuHUIMIK-
ra 6yitcynann. Jle lllatense npuHumnu Kyiunarnya tabpud-
naHanu: Kumésuii mygozanam xonamuda mypear cucmemada ma-
wu wapoumaapdan bupu (macasrax, memnepamypa, 6ocum éxu
KOHUEHmpayua) y3eapmupuaca, My803anam MmawiKy y3zapuut
MABCUPUHU KAMaimupyeuu peaxyus moMoHua CUuANcuiou. -

I.KoHueHTpaumnsa Yy3rapMIIHHUHT TabCUPH.
Kuméeuii myeozanam xonamuda mypean cucmemadazy modda-
Aapdan GUpUHUN2 KOHUEHMPAUUACY OWUPUACA, CUCeMada MyM-
KuH 6ynean peaxyuarapoa wyHoal peaKyus Ky4asiouKu, Hamu-
Heada KOHUeHMpayuacu owupuiean modda capg 6yaadu.

Macanan: CO,+H, 2 CO+H,O Tenrnamacu 6unan ugo-

JalaHaIUraH MyBO3aHaTaaru cuctrema 6epunran 6yica, 6y cuc-
Temara kyimumua CO, Gepcak, cucrema CO, KOHLEHTpaLus -
CHUHH Kamaﬁ'mpumra UHTHNAIH, SBHH KHMeBHﬁ MyBO3aHaT
YHT TOMOHIA CHIDKHMATIN. Akcuuqa arap CO, HUHI MUKAODH-
HHM KaMailTHpcak, CHCTeMa YHHM Kynaﬁ'mpnmra WHTHIIAIH,

ABbHUA KUMEBHIT MYBO3aHAT Yal TOMOHTA CHJIKMIAM.

2 Temneparypanuur tabcupu. Jle lllarenne
NpUHLIMNNAra MyBoHK, azap Mmysosanamoa mypzaH cucme-
MAHUHZ memMnepamypacu yseapca, meMnepamypa Kymapunzat-
da cucmemanunz Mye03anamuy UcCCUKAUK 1omuiaduzatn, memne-
pamypa nacaiieanoa 3ca UCCUKAUK YUKAOUZAH HCApPaéH momosx
HU2Q CUANCUTION.

Macanan: 280,10, 2 280,+225,4 kXK tenrnama 6unan

ndofanaHaaMrad MyBo3aHataa Typrai cucteMany oicak SO,
HUHT X0CWI OVAMIIM 3K30TepMUK peaklus byiraniurn ylin
Jle Ilatenbe npuHUMITHTAa MYBO(DHK, TeMIlepaTypa OLIMPHII-
ranaa SO, axpananu, aspHu Mysosanat 250, 2 250,+0, pe-
aKLMSICH TOMOHIAa CHJDKMIAIM: aKCHHYA, TeMIleparypa nacaii-
tupwiransa, SO, 6unan O, Gupuku6, SO, xocun Kunanu,
STBHU MYBO3aHar 250 ,+0, 2 280, pedKuHﬂCH TOMOHIA CHJl-
KUK,

3. Bocumuunr TancupH. ['a3cMMOH MOImanap MIUTHUPOK
KWIaJAWraH Ba yMyMaH XaXm y3rapajmurad MyBO3aHAT CHCTe-
Manapaa KMMEBUii MyBo3aHat 60cuM ¥3rapuiuu OHMiIaH CHUII-
skuiion. Jle atense npuHuunura MyBouk, arap MyBO3aHAaT .
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X0NaTHIa TYPraH CUCTEeMaHUHT 60CMMHU OlUMpWiIca, KUMEBHIA
MyBo3aHaT 60CHMHM KaMalTUPYBUM PeakLMs TOMOH CHIDKUI-
Ju: akcuH4ya, Bocum KamaitTupwica, MyBo3aHaT GOCHMHHM
OLIMPYBYM peakiiMsi TOMOHUTa cypunaan. JIEKUH 1yHH Xam
9CAA TYTHLI KePakKH, Y3rapmac Temriepatypana, peakiis oo
Oopunaérran 6epk nouiga 6ocuM Y3rapuiln yuyH, MOJIEKY-
NAapHUHT YMYMUIT COHH KMMEBUI peaklMsl HATHXAcHa y3ra-
PULIN J03UM.

Macanan, NO Ba O, nan NO, HuHT Xocun Gyinur peak-
LMSICUHU OJTAIITUK. Mamyuxu }OKOPH Temriepatypana, Oy
peakuHs Y4yH KVilluiaark MyBo3aHaT Kapop Tollanu:

2NO+0,22 2NO,

Hkxu monekyna NO Hunr 6up mosexyia O, ownan anu-
k0, ukku Mosiekyna NO, Xocwi Kuinim TeHrIaMajial KypH-
HUG TYpuOIK; OYHUHT Hamxcacuna MOJICKYIATAPHUHT YMY-
muit conn 33,33% xamasnu; nemax, 6ocumMm, xam 33,33% ka-
masan. Jlekun NO, axpanranaa MOJICKYJIIAPHUHT YMYMHii
COHM OPTraHu yuyH, OOCUM XaM opTajiu.

Arap Manaym Temnepatypana NO, NO Ba O, nan ubopar
MYBO3aHAT CUCTEMaHUHT DOCUMWHH xamamnpcax KNMEBHMI
MYBO3aHaT GOCHM OpTa/INTaH peakuus ToMoHMra, spHu 2NO,
— 2NO+0, xapaénu TOMOHHUIA CypHiIaiu, BOCHMHH ou.mp-
Ccax, aKCHHUA mysosaat 2NO+0O, — 2NO, peakuus ToMo-
HHUTa CWIKMIAAN, OVHAaH Kyimmm K.Old,l'laHH yukapamus: 6o-
CUM OPTTHPMJITAHWIA MYBO3aHAT Fa3HMHI KaM MUKIOpAArd
Mojiekyiazapu (Ba akCcMH4Ya, GOCMM nacanTHpMITaHaa Ky
MHKJIOpIary MOJIEKY/ajiap) xocun OVIHIL peakiiis TOMOHH-
ra cuJKuiinn.

KumErnii MyBo3aHar xojiarura Temmepatypa, GocuM Ba
UIITUPOK ATYBYW MOLIATAP KOHUEHTPALMSIAPHHUHT TAbCH-
pUHM VpraHulira acociaHud KMMEBUIL xapadHnapian sSXiuu
VHYM OJIMLI YUYH KAHAAH LIAPOUT SpaTill KEPaKJIMIMHA aHUK-
JIALT MYMKHH. Arap MXTHEpUMU3IArY peakuusiaa XakM KaMaiica
B MCCHKJIMK I0THIICA, OyHaalt xapaéHaa peakius yHyMH MaK-
cuman OVIMLIN YUYH YHU IOKOPH TeMriepaTypa Ba documiap-
na onub bopulura TYFpH Keaaau.

Arap Kapaéi NCCHKINK YHKAPUILL BA XAXKMHUHI KMUMKNA-
uiysu Ounad Gopca, yHaad xapaéHaaH JOKOPH YHYM OJIHIN
yYyH MYMKMH Kaaap Iact Temrieparypa Ba ioKopu 00cuMIaH
doitnananunanu. Huxosit, aitHi xapaéHHY KaHAAH UIAPOUT-
na onub OopHin MacalacUHM Y3WJI-KeCUT XaJl KUIWIIAA pe-
AKIMS Te3JIMTUra TabCUp 3TanuraH (akropaapHu xaM Hasap-
Jia TYTHILUTA TYFpH Keaaau. MacanaH, aMMHaK CHHTE3U:
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3H,+N, 2 2NH,+92 kX

1oxkopu 6ocum (100—1000 armocdepa) 500—550°C na Ba ka-
TaIU3aTOP (temup) miuTnpokuaa onud 6opunaam. CaHoartna
Oy xxapaéHHu 10KopH Temrnepartypana onud 6opuiu Jle Ilatense
Koujacura 3uj Kesanu. JlekmH Temrneparypa nacaiiraija pe-
aKUMAra KMPUUIYVBYH 3appavyaapHMHT YHEPIHsICH HUXOSTIA
nact 6yIuLIK KapaBHHM MYBO3aHAaT Xo/aTra KeaulluHu Kuii-
nHnamTupanu. FOKopyn Temnepartypana MyBo3aHaT XoJlaT 0COH
Kapop Tonaau. JIekuH xocun OyiaraH aMMUAKHMHI napyaa-
HMIIAHK TYXTaTUIL MAKCAIWIA apajialiMa JapXoia COBUTHIIA-
Ji Ba varnra GopaguraH peakuus Te3NMI KeCKHH KaMaWTu-
pwiaam. Uy cababam xaranusatop Ounan Ty¥knawran H, Ba
N, apanauniMacy KOHTAKT annapaTuaad YMKAPUITaH OHIa Kyu-
m COBYTTUY XAXKMWULA KUPUTHIAIN.

VI.15. Mygo3auarra TeMOepaTypaHHHT TABCHPH

A. Banr-Todd 1880 immmapna KMMEBMH peaklMSHUHT
MYBO32aHAT KOHCTAHTACHTA TeMITepaTypa TAbCUPHHH Yprauuo,
KyHMIarn TeHraaMaHu Taknug Kuimm:

dinKy _ Q,
*‘Jfﬂ'}?{ (V1.12)

Ba YHM PEAKUMSIHMHT M30X0opa TeHraamacwu ned
atanu (Oy TeHraamana Q,— peakiMsHMAT Y3rapMac Xaxmia-
i ueeuiuk adupexTn). Bocum Yarapmaras 1apoWTaa peak-
UMSHAHT HCCHIITUK 3(dertu AH 6Yirany ydayH, I0KOpH/Iary
TEHTHAMAHN:

din Ky _ AH - AH
T ¢ku In Ky = 45 + Const

IAKIHIA 311 MYMKUMH. DHin Oy TeHraMapeak iHA HUH T
usobapa redHrnaMacu nebarananu. Yau T, Ba T, nnrep-
BAJIMIA MHTErpa/Ulacak, TeHIaMa KyITHIaryd 1akjiHu OJIaliu:

, K% o i
lg gt = -2 303 A8 "Tl 75 (VIL.13)
PeakuMsiHUHT MYBO3aHAT KOHCTAHTACUMHY aiHU peakiims-
HUHT TYFpH iVHanuiuuaa SOpUILIMHK KYpcaTyBuM Me30H Jieh
Kapail MyMKHH,
MygBosanar koncrantacu 6unan JIx. Tubec sHeprusgCUHUHT
yarapuiuu opacuia:
—AG"=2,303RTIgK,, (VI.14)
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Oornanuin mapxyn (6y TVFpuaa Gatadcua keitmHrum 60010
Kapanr). MablyMKK, aMajira OlIMIIY MYMKHH OYaraH peak-
umsnap yayH AG® <0 anp. Arap AG*=0 6yaca, 2,303 R71gK, =0

oyaanu. by xonna K_u=1 OVIMILM Kepak Ba L1y LIapouTaa My-
BO3aHaT Kapop TOMajIMn.

Hemax, AG"<0 6yaranaa K, >1 6ynaau. bunobapun, cuc-
TeMaaa MaxCyloTAapHUHT MHK,IIOPH nactinabky Mommanap
MUKJIOpHIaH OPTHK 6Ynanu. Arap K, <1 6ynca, akcuHYa, Max-
CYAOTJIAPHUHT MUKIOPH ﬂac*rnaﬁxu MOiaiap MUKAOPU/IAH
kam Oynanu. lemak, K, KuiiMatn acocuaa XxaM MyBO3aHar-
HUHI KAHCH TOMOHTa cu.rDKmumm AHMKJIAN OnaMu3.

WMkxkuHumnan, arap GuM3 peakuMsHUHI MyBO3aHATH YUyH
K, KuimMaTHH# Ba JacTaabKH MOAanap KOHIEHTpauMsiapm-
Im Oucak, peakIMsSHUHT YHYMUHH XMCODNail oJlaMu3.

Mucon: A+B= =C+]1 peakuus yuyn K, =1; [A] =0,02 monpr!,
[B],=0,02 monbu' 6yica, A HUHT Heua c]aom.n peaxkuumsra
kupuianu?

Euwu,

Cl{a =
Ky ={ae] % 1= Goasioo s
oynpan; x=0,01-Monb'. Jlemak, A HuHr spmu, gsHu 50%
peakuMsira KMpHINaiu.

Xyaocanrap

1. KuMmERuit peakuMsiHUHT aManra OIIMIIA KUHETHK (hak-
Topiapra (peaxkims Te3TUIUra Ba YHUHT MEXaHMU3MHUTa) OOFIMK,

2. dakaT aKTUB 3appavaiap y¥3apo TYKHAIraHuIaruia Ku-
MEBHMIT ¥3rapuin pyeééra uuKa onanu.

3. Arap Oupop peakuMsiHMHT amanra OlIMIIM yyTa 3appa-
YaHWHTI ¥3apo GMp BaKTAa TYKHAlIMIIUIA OorIMK 6Yica, OyH-
nail peakuMssHUHI COMUp OVIMINK SXTHMOJUIMIH XKYy/la Xam
KMYUK OVIMITHHN KYTHIT MYMKHWH.

4. PeakumstHUHT TapTHOM XaKMIATH MabJyMOTIAp YHUHT
MEXaHM3MHHM aHUKJIAITa MMKOH Bepanu.

5. Kumépuit peakums Te3JIMrMHMAT TeMnepatypa kosghhu-
LMEHTH KaTTAMUIHU Yila peakMsHUHT aKTUBAAHMIT 3HEPTUSI-
cura DOFNUK:

Ky _ _E-E L fiYe - Kt
lg % = 53k Ea=2303R 7o lg it

6. Peakuusi TE3/1MIH TEMIEpaTypa OLITaHMaa SKCTIOHEH M-
an Tapsaa optud Gopanu:

InKp =1nA- 22
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7. Kuméuii xapaénnap, 6ab3aH opanuk 6uprukmManap (ak-
THB KOMIUIEKC) XOCWI Oynuium 6unaH amanra omanu.

8. KaranuzaTop peakUMsAHMHT aKTHBIAHWLI SHEPIUACUHYN
nacaiTupanu.

9. Kynuunuk peakumsiap 3aHXHUpPIH peakuusiap cuHdu-
ra KMpaay Ba yJap Typiau pagukaiiap BocuTacu Oumian aman-
ra oLagu.

10. Kynuninux KUMEBMH peakuusUiap KaiTap Tap3fa coaup
Oynanu. XaKuKuit KUMEBHI MYBO3aHAT XapakaTyaH (AMHAMMK)
XycycusiTura sra 6ynm0, y MKKM TOMOHIa KeTa OJMIIH MyM-
KHMH.

11. Kumépuii MyBo3aHaT KOHCTAHTACMHMHT udomaacy Mac-
Calap TabCUPH KOHYHMHHMHI TabpuuHM akc arrupand. By
KOHCTAHTa KMMEBUH XXapaéH y4uyH Xyla MyXuM aMaTHii axaMu-
sTTa 31a. Y ManiiyM Gyiica, peakuMsHMHT yHyMWHY Xpuco6ab
TONMMUI MYMKHH.

12. T'ereporen cucreMaiiapia MyBO3aHaT KOHCTaHTa uo-
Jacura reTeporeH cucTeMazary hakar roMoreH CHCTeMa MO~
JATAPMHHHT KOHHEHTPAaLMsIapuIuHa €3wiany, YyYHKH Kar-
THK XXMCM KOHUEHTpauuscuHu 1 ra Tenr me6 kalbyn Kuwiui
MYMKMH.

13. Ta3 dasana conup Oynagnran PEaKUMSIIADHUHT MYBO-
3aHAT KOHCTaHTaJapMHU €3MIIIa KOHLEHTpauusIap YpHuia
napuuanb ocumnapaan oinanaHuaanu.

14. Arap MyBO3aHaT X0JIATHIIATH CHCTEMaHU TaBCH(IOBYH
napamerpiaap (P, T Ba C) y3rapmaca, cuctemanaru MyBosa-
Hat y3rapmaiinu. MyBo3anar XoJaTUHUHT Y3rapuily (CHIIKW-
wn) Jle Hlarense Kounacura 6yiicyHamu.

15. MyBo3anar Xonataaru CUCTEMaHUHT MyBO3aHaT KOHC-
TAHTACcH Katanusarop Oop-itykaurura OOFIMK IMac.

Cagoa 6a monuwupuriap

1, Kum€puii KMHETHKA HUMaapHu ypraraiamu?

2. PeakMsiHMHT TE3JIUTH, 3JIEMEHTap XXKapaéHW Ba Mexa-
HM3MH JIeTaH TYLIyHYaJapH{ W30XJIaHT.

3. l'omoren, rerepored, ojjiui Ba Mypakka0, 3aHXUp/H
Karap peakuusuiapra Tabpud GepuHr.

4. PeakuMsiHUHT Te3/IMK KOHCTAHTAacH HMMajiaH noopar?

5. Peakuus te3nurd 6unan aacmiabku Moanaiap KOHLCH-
TpALMSCH Ba TeMIlepaTypa opacuaa Kangai GOoFTaHmil MaB-
xkya? PeakiiMsitHUHT aKTHBIAHUIL SHEPTHACHHM KaHIai XHMco6-
JIAIl MYMKUH?
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6. MabayMKM, KaTaliu3aTop peakiUsHMHT aKTHBIAHWMIL
YHEPTUSICUHN KAMAWTHPAIN; Y CHCTEMAHUHT MyaosaHaT xo.na-
THra Kauaail Tabeup. Kypearanu?

7. Huma cababnaH caHoaTna aMMHMaK CHHTE3U YYyH Ka-ra-
JIN3ATOP MILTATHIAMN?,

8. Karannsaropra aktidBarop (IipoMOTOp) Ba 3axapiap l(al-l-
nait Tapcup Kypcaraan?

9. 2NO(n)+0, 2NO ,(r) peaxumsimunr [NOJ=0, 3 monbr!
sa |0,]=0,15 monpur! KOHU.GH'I‘palIHRJ'Id{JHJ],ﬂ yayaHrad tes-
awrw | ,2-10° mosb-r'*c! ra TeHr. PeakIMAHMHT TE3JIMK KOHC-
HAHTACHMHMW TOIMMHT.

10. 2A(r)+B(r)— C(r) peakums Sepuiran. B MOMIaHMHT
KOHLEHTPAIIMSCH 4 MapTa OPTTHPWIIAH. Peakuus Te3muru
KamailmacaaH yarapmail KOJMIIK YayH A HUHT KOHUEHTpaLn-
SICMHM Heva MapTa OlIMPHIL Kepak?

11. Temneparypa 290 K man 300 K ra kanap xyrapwiraH-
fa peakums tesnury 2 Mapra oprrad. Iy peakumsiHMHT aK-
TUBIAHWII SHEPTHSICMHU TOTIMHT.

12. KuMéBHii MyBO3aHATHUHT y4u OeJrHcH HUManaH ubo-
pat?

13. Kyitumarn peakumsiap a) TeMneparypa nacaiiranja,
6) GocumM omMpwIraHaa Kalicyu HyHamui TOMOH CH/DKUUIHM:

2C0,,+0,, 2 2CO,,, AH'=—566 KX
N,,+0

2(r)

-
2 2NO _, AHF'=180 kX

2 2r) (r)?

VIl BOb 20
KUMEBHI XKAPAEHJIAP DHEPTETHKACH

VI1.1. Kuménnuii peakunsiapuuur HCCHKJIMK d(dexTu

Kumépuii peakumsiiap KynuHua NCCHKJINK Ba Go1IKa 3Hep-
st TYpJIapUHM 0THLI KM YnKapui 6unan copup G6ynanm, Arap
peakiusi yrapMac Gocumaa onubd GODHIICd axpa;mﬁ YUKKAH
EKH I0TWITAH UCCUKIUK — peakuusHune yzeapmac bocumdazu
uccukauk spgexmu ded6 amaradu Ba Q OunaH OeJriIaHamMm.
Peakiuug y3rapmac Xaxmna oaud ﬁopu.nrdﬂna 9ca YHUHT UC-
CHKJIHK addextn Q, Gunan GeirmiaHany Ba y peakiMsHMHT
y3eapmac Xaxemoaeu uccukauk sggpexmu ned opurunaan. Ku-
MEBHI PEaKLMsAIAPHIUHT SHEPIETUK s dexTnapuHu ypravys-
Yy coxa TepMOKMME el arananu. Amajiia peakuvsNapHUHT
uccuiIMK 3dEKTH KaJIOPUMETp €paaMuia aHMKJIaHaOU.
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VIL.2. Kumépuii OHpHKMaNapHUHT XocHt O¥ I HCCHKJINTH

Onmwin Moaanapaan Oup moan ﬁupma Xocwa 6ynranmiga
axpaanb ynKauran €K I0THIATNIAH HCCHKIHK MHKIOPH Iy
ﬁnpmmannnr xocua 6ymmm uccHkaura Jeimnamu. Macanas,
y3rapmac 6ocumaa 6Hp MOJTh CYB ﬁymnm-;r BOZOPOJ, Ba KMCITO-
poxaas xocun 6¥muur ucenkuurn  AHY, =—241,8 kXK -monp.

Omamii momna (O,, N,, H,, Cl, Ba X0Ka30) JapHUHT XOCHJI
OVNUIL UCCUKIIUTH HoJITa TeHr neﬁ Kabyn KuawHrad. Moana-
JIAPHUHT XOCHJT OFNIHILI MCCUKJIMTH XYM Peakumsi HCCHKJIMK
abdexTn Kabu cranpapt wapour (25°C éku 298 K Ba 6ocum
101,235 I1 6ynranpa) 6up moub Mojaa yuyn k2K xucobuna
Kypcarunaim Ba AH),, OGwian muopananamm (VI 1-xansan-

ra Kapamr). : _

Mopnanappan éxuiirn cudaruaa GofnanaHnima YIapHuHT
EHUII HCCUKAUTHTA 9BTUO0D Gepuaau. .

I Monp MoAa TYIMK éHranaa axpanaud YMKATNrad WCCHK-
JIMK MUKAOPH YHUHT HHIN HCCHKIMTH e aranamm, 9HHu OyH-
Ja Mojyia Tapkubuparu yriepojn kapboHaT aHruapHIra, BO-
IOPOJL, CYBra, ONTUHTYTYPT CYIL(DUT AHTHAPHITA, A30T 5¢a Ip-
KHMH XoJjatra YTUILM KV3/1a TYTHIIaIH.

TepMokuMéra oua MKKUTA KOHYH Kaulid KMAUHTAH OYIuo,
oupu Jlapyasse-Jlarnac KOHyHH Ba MKKHHYHCH I'ecc KoHy-
HUJIUD.

VIL3. Iecc kKonynn

1840 iunpa [. U. Tece Taxpuba acocuia TepMOKHMEHUHT
ACOCUH KOHYHMHU TABPHUDIAIM: peakyustume UeCurKiux gh-
dhexmu ncapaéunune xandati ycyada oaub dopusnmuea GOFAUK
amac, 6arku akam peaKyusoa uwmupox maémean Moddaiap-
Hune dacmaabku 6a oxupeu xoaamuza DOFAUEK.

Macanan, CO, HIf MKKH YCYJJIa XOCWT KMJIaiInK: OUpHH-
YM yeya Kyiumiarn ukku 0ockuunan ubopar OVICHH:

a) C+'/,0=CO+110,5 kX
6) CO+'/,0,=C0,+283,0 kX
Mkkana TeHrnaMaHuHr MUFUHJIMCH:
C+0,=C0,+393,5 kK
Hxxunun ycynga peaknusi 6ockuucus (OuMp amania) yrka-
3UICUH:
C+0,=CQO,+393,5 xXK
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by TenrnaManaH KypuHub Typubauku, 12 r rpadur 6unan 16 r
KHcnopon Gupukuumaan xocun o6yaran 28 r CO keiinHru
peakimana 16 r xuciaopoasa EHAMpWIraHaa xam, éxm 12 r
rpadur 32 r kucnopon 6miaH TYFpUAAH-TYFPH OMPHKTHUPHII-
raHza xam, KapooHaT aHTUAPUIHUHT XOCH OYIMII MCCUKTH-
ri OMp Xun KuiiMaTra TeHr.

By KOHYH peakuMs HCCHEJIMKIAPH HHFHHIMCH KOHYHH /ie0
atananu. Arap CO, auHr rpadut Ba 1 MONb KUCIOPO/IAH XOCHI
Oy HCCHKT HrHHU AH, 6unaH, rpadut xamaa 0,5 Monb Kuc-
nopongad CO HMHT x.ocn.n 63?111{1]1 MCCHKINTUHUHT AH, 6u-
nad, CO HUHT SpUM MOJb KMCIOpOAAa EHUIN nccumumﬂu
sca AH, Gunan viopanacak. I'ecc KOHyHura MyBODHK;:

AH,=AH,+AH, (VIL3)

6ynanu. Jlemak, alipum GOCKUUJIApHMHT UCCUKNUK 3hdexT-
Jiapy HUFUHIHCH YMYMUH XapaéHHUHT MCCUKIHK 3ddexTn-
Ta TEHTIMP.

T'ecc koHyHH ¢hakar y3rapmac 60cuM EKM ¥3rapMac Xaxm-
JaruHa ¥3 Ky4yuHM cakjad xonaiau.

I'ecc KoHyHM KHMEBHMH peakuusHU Oab3aH Taxpubana
Kb Kypmacaan xam 6y peakuMaHHHT HCCHKIHNK b dekTr-
HM Xucobnad umkapuiura uMkoH 6epany. Knmésuii peakumsi-
HUHT MCCUKIMK 3(deKTHHN TOmUUI yUyH peakiusi Maxcy-
JOTAAPUHUHT XOCHJI OYIMII MCCHUKJIMKIApDH MMFMHIMCHAAH
peakiusi yuyH OJMHTaH JacTnabkKu MOANAJApDHHHT XOCHJI
OYAUII UCCHKTUKIIAPH WMFUHAUCUHE allMpuO Taluiain Kepak:

AH=3AH __—3AH_. . (VIL.4)
By epna: AH — peakuusHHHT NCCUKIMK 3ddektn, XAH
— PeaKIUsI-MaXCYJOTIAPUHMHT XOCHI OVMLI HCCMK,RHKJ‘IE!—
pu iurmnaoucn,  2AH A e NacTinadbky MoajlalapHyuHT
xocun 6¥aui Mccnmumapﬂ WMFAHIIMCH.

l'ecc KOHYHUHMHT MOXMSTHHM TYLWIYHHIU YUYYH aMMHaK-
auHr NO sa H,0O raya okCHUTaHUII peaKLMICUHY KYpub un-
KaMu3. By peakusHUHT TeHIJIaMacu:

2NH,,+2,50,,

=2NOM+3H10")
Peaxkuus mapoutn T=298 K, P=101, 325 kIla 6yncun. YVHunr
yuyH nceukauk a¢pdekr AH =—450 kX ra tenr.

MkxkuHuM yeyn cudparnia KyHumary KetMa-keT XapaéH-
JJapHU KYpUO UMKAMHU3:

243



1. AMMuakHUHT N, Ba BOAOpOIAra napyajaHMILH:
2NH,, =N, +3H,,, AH,=92,4 KK

2(r) Ar)?
2 Bonopon Ba KMCIOPOIUIaH CYB OYFUHMHT XOCHJI OYIHILN:
3H,..+1,50,.=3H,0.; AH,=—723.5 xX

20 1) @
3. A3OTHUHT OKCH/UTAHUIIIN;
N, .10, =2NO_, AH =180,7 X

2(r) 2(r) )y
Yuana PEAKIMSANUHT iimrunamen: AH =AH +AH +AH =
—452,4 xXK 6y kunitmar AH_nau xarra tbapk. K,unmannw

Vauuum Mucos YUyH Kyiuaars PEAKHHMSAIADHH ONAINK:

a) 2NH]m+2,SOZM—ZNO(U-HHJOW AH’=—582 kXK

6) 3H,0,,=3H,0,, AH"=132 kX
Harmxa: AH =AH+AH"=—450 KX.

Ham)xanapnau KYypHHMIINYA ydaja XoJaTHUHT Oup-Om-
puaan (apky xyjaa Kam.

Arap MOAAAHUHT X0CKJ O¥MII Ba AMCCOLMAARMII UCCUK-
JIMIM Mawiym Oyica, MoJieKysia Tapkubuaary atomjiapapo 00F-
JIAHUIL DHEePruscHHM X1uco61alb TONMIL MyMKUH.

Mucoa:

a) MeTanHMHT rpadmT Ba ras xongary H, man xocun 6Ynniu
surarpmnsicn: C,+2H, —CH, | AH=—74.80 KX (a)

6) | Monb KaTTuk rpadmmunr ra3 XoNjaru yriepoj aro-
mura aitanuvi sutansmusien: C —C , AH=715,4 kXK (6)

B) MKKHM MOJIb MOJICKYJSAP BOJlOpO,[lHHH[‘ ATOMIa AXKPaTUIII
suTanbimsicn 2-436 kX ra, apuu 872 kXK ra tenr 6yica:

2Hm~>4H AH=872 kX (B)

Iy Ma'bﬂymomap acoCHIa MeTAHHWHT a3 XoMaTiard aroMap
VIJIEPOJ Ba ra3 XOJIATAard aToMap BOJAOPOLAaH XOCHa GVl
SHTANBIUACH XaMa MeTaH MoJjlekynacuaard xap kaiicu C—H
OOFIAHMIIHUHE IHEPTUACHHU TOMKHI,

Eunur. (6) xamaa (B) TeHrIaMaIapHHU TeckKapu TtapTuOa
é3mub, ynapHUHr WurFMHAMCHra (a) TeHraManu Kyiamus Ba
HATYOKAA ra3 XoJard yrjepo/ Ba BOJIOPOJ aTOMJIAPHIAH MeTaH
MOJIEKYJTACMHUHT XOCHJT OVIIHIIT SHTAIBITMSICH KEINO YMKAIM:

Cpy — Cs AH=-T15,4 KX
4HU}-————92HEM, AH=—872 XX
Cot2H,»CH,;  AH=-748 kX

C{r1+4Hm_)2H2+CH4; AH=—1662,2 &K

¢kn 4H +C ,—CH, ; AH=—-1662,2 xX 6ynagu. Metan mo-
JIEKYJ 1acH poKPIﬁIdIlZ] 4 1a C—H Oornanuu OVIraHu y4yH xap
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6up C—H 6Gornanuur suransnuack: —1662,2 : 4=—415,5 kXK
ra TeHr 6ynanum.

JlaByaspe-Jlannac KoHyHHU. by KoHyHra MyBoduK
MabiayM OMp Mypakka® MomamMer OQIMi MOAIANApra axpa-
JAII HCCHKJIMTH KHHMAT JKHXATHAAH Y1Ia MOJUIAHHMIT 3JIeMeNT-
aapaan xocuia 6¥amm necuKaurara Tenr 6yimob, muopa xuxa-
THAAH Kapama-Kapumaup. by konyHHM ['ecc KOHyHHM Xysoca-
napuaad Oupu ned Kapair MyMKHH.

Macanan, 2 r razcumos Bogopoj 160 r cyiok 6pom GunaH
oupukin6, 2 mons HBr xocun kunranna 68,20 kK MccHKIHMK
yukaau; 2 moabs HBr HUM razcuMoH BOIOpPOJ Ba cyioK, Gpomra
axparuiu yayn 68,20 kXK necukiuk capduiain nosum. lece Ba
Jlapyaswe-Jlaniac KOHYHJIapy 3HEPrUSTHUHT CAKJIaHUILL KOHY-
HUHMHT Xycycuit kypuHuiunaup. Jlekun I'ecc KOHYyHUHHM Tep-
MOKMMEHMHT acocuii KOHyHH aeb Ouimi 1o3um, yynku Jla-
Byasbe-Jlannac KoHyHu l'ecc KOHYHMHMHI OKuOaTiapumaH
Oupuanp.
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VYil.1-pacm. Bnementiap XJTOpWLIAPHHKMHT Xocua 6¥1nII cTanmapt
HCCHKJINKIAPH Ba 2JeMeHTaap TapTud pakammapu opacuiaru
OOFAaNuKIL IHArpaMMACH.

KumEBHit OMpUKMATAPHWHI XOCWIT OVIHIIT MCCUKIIUTY G1-
JIAH 2NEMEHTAAPHUHI AaBPUIl cucTeMalna XOMJaHUILIH opa-
cunary OorranuuIHM abcimcca yxura, snementaapuusr 1. U.
Menzenees naspuit cucTeMacuaary TapTud pakamu, opauHa-
Ta YKUra YJIapHAHT MabiyM CHHG (XTOpMITApUTa, OKCUILIA-
pMra Ba XoKaso)iapura oui OMpHKMaIapuHUHT XOCH BYIuIn
UCCUKJIMKIIApH KViiniica, xap 6Mp cuH(pHUHT ¥3ura xoc amar-
pammack onuHanu. VII.1-pacmna anemMenTiap XJ0pUIUIapUHUHT
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XOCHJ OYIHLI CTAHAAPT UCCUKJIUTH AHg% Ounan TapTub pa-
Kamuiapu opacujiard OOFIaHMIL JUArpaMMacH KeJTHPWITaH.

VII. 4. TepMoaHHAMHKAHMAT HKKHHYH KOHYHH Ba SHTPONHAs

Kuména repMoavHaMMKAHWHT KeHT KYUIAHMIIITAa aCOCU
cabab, TepMOAMHAMUK METOMTAPHUHT KMMEBMIT MYyBO3aHaT
XOJaTHHM aHMKJIalira Ba Taxpuba yrkasmai typub peakiums
YHYMUHW xycoGaaura MMKORMAT Oepuiinaup. ByHuHr yuyH
Gepwiran cucTeManaru xap 6up KOMNoHeHTHHN TaBCUGIIOBYA
MKKHW KAaTTAJIMKHM — YHEPTUsl Ba SHTPONMSHM Xucobait 6u-
JUIIUMU3 LAPT.

bus okopuna (VII.1-kucM) TepMonuHaMMKaHUHT GUPHH -
Yy KOHYHM acochia TePMOKMMEBMH XKapaéHjiapra TaaJUutyKian
6¥nran xonarnap 6unaH taHuiuO yukauk. Muku sneprus-
HMHT (HU3MK MabHOCH MOJIA TY3MIMIIN XaKWIard MOJIEKy-
JISp Hasapus acocuaarvua anukianau. Hlynra yxirann axson
MOJIAIAP IHTPOTIMICH HOMIIM XycycusiTra XaMm mancy6. Tep-
MOJIMHAMMKA DHTPOTIUSIHY Kanaai xucobaad YMKaApUIn MyM-
KMHJIUTHHY KYpcaT/ii, YHUHT (PU3HK MABHOCH MOAJA TY3HIH-
INUHUHT MOJICKYJISID HA3aApUsICHIA EPUTHITIN.

TepMonuHaMUKAHUHT MKKHHYHK KOHYHU Tabunii xxapa€n-
Jap Kakcu iyHanuaa y3-ysuua couup OVIMIIMHA aHHKIai -
au. Iy KoHyHra MyBOHK, HCCHEJHK COBYK MHCM/IAH HCCHK,
XHCMra KOMIOCHCANUACH3 ¥3-Y3uua, ¥Ta oaManam aeras Xyno-
ca kenub unkanu. by epna «kommnexcaims» araMacu i ba-
Xapuul 3apypJAuruHu aHrnaraad. Macanan, py3rop COBYTIH-
UM O3UK-OBKAT MAXCYJIOTIAPHHM XOHA TEMITepaTypacuias nact
TeMIepaTypara Kajap COBUTULIN YUYYH YHH 3JIEKTP TOKHU 3HEP-
rusicu OuiaH TabMHHJIALL Kepak Ba Oy 3Heprust KeluH MCCHK-
Ik Xonuma arpodra tapkanaaud (COByTruu Muuiaérras yi
ucuitnn). 11 konyn 6up Hewa tabpudira sra. ¥YiapHunr xamma-
CH XaM SITOHAa HaTuxkara onubG kenagu Ba Oy HaTHXa KUME
YUYYH XaM KarTa axamMuarra MONMK. YHU Kyltugaruua taspud-
JNlail onaMM3; MYBO3AHAT X0JATIAATH Xap Kannad CHCTEMAa «9H-
TPOIHN» HOMJIH Y3Hra Xoc Xouart hyHKOMACHIa SraKH, 3HTPO-
MHSAHMHD KAHTAD XKapaéunapaa Virapyuy Kyiurarn

AS=S, -8, =$- (VIL5)

TenrnaMa acocuaa xucobnanazm (Oy epaa: Q — Temneparypa
T na 10TUIaaUTal KM aXpaaud YMKaIUuraH MCCUKIUK).
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Arap xapaéH Vy3rapyp4aH Temmepatypana coaup Oilica,
SHTPOTHS Y3rapuIunHK Xucobnai yuyH 6apua Temrneparypa-

Q ”
jlaru —- JIAPHUHT AMFUHAMCHHN OIMLI KEPaK. AS HM Xucob-

JIalll YYYH ONJIMM UCCUKJIMKKA OMI KaTTAIMKAAp (UCCHKJIMK
cUFMMH, Oup daszagaH MKKMHYKM (azara YTHIL SHEPrusicH,
TeMIepaTypa ¥3rapuiuv BaKTHAa ITHITaH 2HEPTUsIap) K-
MaTH Kepax.

DHTPONUSHUHT XaKUKM# MabHOCHHM Kyiuaaruya Tymy-
HUII MYMKHH. Dumponus moddada 103 Gepuumiu MymKuH 6yaean
8a Y3IYKCU3 yzeapub mypaduzan X0AGMAGPHU XAPAKMeproeHu
acyoa myxum ¢yuxyuadup. MonganuHr aifHM 11apOMTAATH X0J1a-
TH Xy#a Kyn Typiau-TyMaH MMKpoxosaariaap Tydaiiam 1o3ara
YUKW, YYHKH MOJAA 3appayajiapy JOMMO Y3IYKCH3 TYJIKUH
xapakarna 6ynub, 6up MUKpo XonarmaaH Go1IKa MUKPO X0JIaTra
yTub Typanu.

JI. Bonbluman Hasapusicura MyBodUK MUKPOXONAaTIap COHU
OuiaH SHTPOIUS opacuja Kyiunaru OOFJIaHUII MaBXKy[:

S =§an éxu S=kin W (VIL6)

N — Asoraznpo coHu, R — yHuBepca ra3 joumuiicu, W—
MUKPOXONAaTaap COHU. Y3MyKCcH3 ¥3rapulb Typaaurad MHKpPO-
XOJIaT/Iap COHM KaHya Karrta Gyyica, MoIIa XOJNaTHHMHT Tap-
TUOCU3NUK napaxacH XaM IIyHYaluK KaTTa Oynanm.

Monna Taptubiu xonataaH TapTMOCH3 Xonatra yTraHuna
MOJUIA SHTPONMUACH OPTAAM. DHTPONUs V3rapuilpl KyHuaari
¢opmyna ounan udosanaHanu:

HEKHHYM Xonariaarn T&[JTHGCHBIU‘IK

AS=RIn

OUPUHYM XONATAATH TAPTHOCH3NMK

Hdemax, SHTPOTUSAHUHT Y3rapuiiy, MOATAHUHT TAPTUOCH3NUK
Jiapaxkacura rponopuronaiup. Sarponust Kuitmatn XK - Mosn !,
K™ 6unan ynmuananu (6y epna, K — KenbBuH rpanycu)
CyloKJIMK OYF XoiaTura YTraHuaa, KpUcTall MoIa cyBaa
IPMIaHia MOAIA YHTPOIIUSICH OPTaaH; LIYHHHIIEK MOI1a Oup
AJIOTPONMK 1HAK/IAH MKKWHYM aJOTPONUK LIAKITra YTra-
HUIA Ba 1y kabu OGouika xapaéHiap HaTHXacuaa cucreMa
OHTPONMUSCUHUHT KuiAMaTH y3rapanu. Arap OyF KoHaeHcaTIa-
HUO, CYIOK KM KPHCTAJUI XoaaTra yrca, MOAJA SHTPONHUICH
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kamasigu. HlyHuHrneK, KUMEBUI xapaéHiap BakTHAa XaM 9H-
TPOIMS OPTHILM €KW KaMaiMILK MyYMKUH. MacanaH:

C(xymup)+CO, ,—2CO
peakuusiCuia CUCTEMa SHTPOIIUSICH OPTAIH,
3H,,+N,,&2NH, .

Ar) l(l‘l

peaKIUsi HaTHXKACHIA 3Ca IHTPONMS KaMasiav. Arap peakiusi-
Ja (akaT KATTHK XHCMJIAp MLITUPOK 3TCA DHTPOIIUS HUXOAT-
Ia KaM Y3rapanu. Macanau:

2Mg+Sn—Mg,Sn

peakuMsICH BaKTHIa SHTPONMS XKyla KaM y3rapaau. SHTPOIus
XaMm, XyUIM DHTAIbIHG Ba MYKH 3HEprus Kabu Mojaga xoja-
Tura 6ornuk, VII.1- xansanna 6ab3n MopIanapHuHr abcoaoT
OHTPOINMS KUHMAaTIapy KeJITHUPUIIraH. B
DHTPONMSIHHHT a0COMOT KMHMATHHH TEPMOIHHAMHKAHHHT
1Tl konyumnan Qoinanannd xucobnananm.
Tepmomuamukanuur 11 konynura mysoduk, 6apua to3a
KPUCTAJUT MOJIANAP SHTPONUsANapUHUHT aGeomot kuiiMatu 0°K
ra (apiu — 273,15° ra) axkuunamraHuaa Hojtra AKMH OVimaau.

VIL.5. Kumésnii peaknMsUiapHUHT HyHATHIIH

Tabuuit xapaéHaap UKKUTA XapakaTIaHTUPYBYH KYyY Tab-
CHpK/Ia aMaJira OLIMILKM MyMKMH: |) Xap KaHaai cucrema y3u-
HUHT SHEPrUs TYTYMUHM KaMaliTHPULLTa Ba XapacH BaKTHAa
Y3uIaH MCCUKJIMK YMKApUiura MHTHAaau. By XapaéHaa 3H-
taneiust Yarapuiuy MaHdui (AH<0) 6¥nanu; 2) cucrema-
HHMHT TAPTUOCUZNUIU Y3UHUHT 2HT I0KOPH X0JaTUra YTUIL YYYH
MHTWIAAW. By MHTHIMII TeMIIepaTypa Ba SHTPONMs Y3rapuiluu
AS ra G60oFnHK.

Arap Moaia 6up XosaTaaH HKKHHYH X0J1aTra YTraHnaa YHUHT
SHEePrus Tyrymu yarapmaca (sisean AH=0 Gynca), ynnait xapa-
€H HTpONUs y3rapuiuura OOFIMK O¥1aju Ba Y SHTPOMUS Op-
Tajural ToMoHra iyHanagu (sseHu AS>0 6Ynanum).

Arap cUCTeMAHMHT TapTUOCH3IMK Aapaxacu yarapmaca
(apan AS=0 6¥1ca), Kapa€HHUHT UVHAIUIIYN SHTAABIIUSHUHT
Kamanuiu romoH (AH<0) 6opanu. Kumésnit xapaén conup
Oynaérran cucreMana, OMp BAKTHWUHI Y3UAA XaM JHTAIBIUSIL,
XaMm aHTponus yarapuinu MymkuH., ByHnai xonnapaa virap-
mac 6ocumaa coagup GVnaaurad xKapaéHjlapHU Xapakarra Ken-
TUPYBUM Ky4 — CHCTEMAajia u300ap NOmeHyUaiHune y3eapuluu
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ded amanradu; yau AG OunaH MUIOpanaHaAW Ba Kyimuaaru
(hopmyna GuiIaH aHUKJTAHAIM:

AG= AH-T AS (VIL.7)

Arap 6upop XapaéH 3otaH GopuiiM MyMKHH Oyica, yuma G
HUHT ¥3rapuiiny HojiaH kuuuk 6¥nanu: AG<0. demak, peak-
wusa mobaitnuda G HuHe Kutimamu Kamasaduzan xcapaéunapeuna
Ya-y3ua cooup byauwu Mymxun. AHN 11apouTaa BOPUILIA MyM-
KUH OViMaraH xapaéunap yuyn: AG>0 amp.

PeakuusaapHuHr n3obap noTeHUMANNAPUHU ¥3apo Tak-
Kochaluga cTasaapT u300ap noreHumamnapaaH doiinana-
nunani. CTaHaapT AapouTAa Xap KaiflcH MOJIIa KOHUEHTPALIMs -
cu (éxu napuman 6ocumu) 1 KK - Mmosb ! ra Tenr 6ymany. ban3u
momnanap yayd AG® um 25°C (éxu 298 K) yuyn VIL 1-xansanna
kentnpunrad. Yuu AG’= AH’—T AS’ acocuna xam xuco0ab
Tonuil MyMKiH. By ¢opmynaza AG® — u3obap noTeHUHATHUHTD
peakisi JaBoMuaa yarapuiim, seiu AG=XAG’ . — ZAG by
aup. AH® — peakuus BakTUla 3HTaNbNus ¥3rapuiuu
AH'=YAH" —FAH" .., acocuia xuco61ab Tonmmnamm. AS®
— peakuusijla SHTPONUAHUHT Y3rapuium

AS'=TAS’, ~SAS . o (VILS)

Arap peakiiysi MAaXCylnoT/iapu Ba JacTiabku Mojianap yayH
wansanga AG® Ba AS® nap Gepunran 6ynn0, peakuusHUHT
cranaapt uccuxkauk adhdextn Gepunmaran 6yiaca, yHu
AH=AG+TAS rtenrnama épaamuaa xucobnamui. Hsobap
MOTEHUHANHUHT Y3rapuiliyd OwiaH peakuMsiHUHI MYBO3aHaT
KOHCTaHTacu opacuaa Kyiunaru GOFIaHUII MaBXya:

AG=—RTInK_, éxnAG’=—2,303RTIgK, (VII.9)

VII. I- scadean

Bab3u MOIIANAPHHHT XOCH GYIHm CTAHZAPT OHTANLIMACH,
H3062p MOTEHUHANN BA AGCOMIOT JHTPONHANAPH

Xocun 6ymumn [ Xocua 6¥nuur usobap Abcomor
Monna IUTATBIUACH, noterumani AG®,,., |anTponmsacH, S°,
AHT, . KKmoms! KK monb ! Kemons K

Ag 0,00 0.00 42,70
AgF, —202.9 —185 84
AgCl —127,0 —109,7 96,1
AgBr =99.5 —95.94 107,1
Agl —62.4 —66,3 114
A0 i -30,57 ~10,82 121,7
Al, | 0,00 0,00 28,32




Jasomu

Fe8

Fc,dfm{uame-
T
Fe,0,,,(rematuT

H.O

2= (1)

2(c)
Hzoz(c)

Moma

Xocun Oy uaobap
noteHimany AG®,,.,

Abcomor

suTponmAcH, S,

AH",,, OKmoms™! KK-moms Kemonp-KF
Hg,Clay ~265,0 =211 196
HgO  (xuanm) —950,7 —58,5 72
5 0,00 0.00 17
Lo (POMB.) 0,00 0,00 116,15
K, 0,00 0,00 64
K, —435,86 —408,32 82,7
KCIO, | -391,2 289,9 —143,0
KCIO, —433 —304 151
Mg, 0,00 0,00 32,5
MgO, ~602 -570 27
MgCO, 1113 —1029 66
Nay 0,00 0,00 191,49
NH, —46,2 -16,6 192,5
NHE —314,5 -203,9 95
NO,, 90,37 86,69 210,6
N0 82,0 104, 1 219,9
N0y, 83,3 140,5 307
NO, . 33,85 51,84 240,5
N,O, 9,66 98,29 304,3
N;Os ~42,7 114,1 178
HNO, —174,1 —80,8 156,6
g 0,00 0,00 205,03
Oy 142,3 162,7 238,8
OF,, 25,1 42,5 246,98
P,,,(0K) 0,00 0,00 44.4
pid 54,9 24,4 280
P,K,h{]im ) =174 =[1.9 228
P.(xopa) —38,9 —33.4 22.7
3o S ~1640 : 346,9 (1)
208 —2984 -2697,6 2289
PE, -956,5 —935.66 272,6
PFgn —1593 ~1517.2 293
PH,, 5,4 13,4 210.2
H.PO, —952.8 ~1119,22 110,5
S .(poM0.) 0,00 0.00 31.9
S, (Moniokn) 0,30 0,10 23,6
3 —297 ~300 249
S0 -395,2 —370,4 256
SiO} (kBapu) -859 805 2
SiHg 34,7 57,2 204,56
Sn,,(0K) 0,00 0,00 52
Sn, (Kypanr) 2,5 4.6 45
SnCl, —545 —474 259
$nO,. —286 ~257 56
SnO. —581 -520 52
SrO —590,4 ~559,8 54,4
SrCO, . ~1218,4 ~1137 97.1
i 15 Ty ~750 ~674 253
TiO s (pyTH) -912 —853 50
ZnCly, —416 -369 108
ZnOy, —348 -318 44
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Arap peakuusitHMHT AH® pa AS® KuitmaTiapu TeMneparypi
y3rapviuu OunaH yarapmaiaum, ned dapas kuicak, AG TeM-
neparypa ysrapuiuun 6unan AG =AH —TAS® TeHrnamara my-
BouK y3rapanu. Arap T, Ba T, ja peakuMsHIHI MyBO3aHaT

KoHcrantacu K Ba K Gysica, u306ap NoTeHIIMUTHHHT y3ra=

puud Oy MKKana Temmeparypa luapoMTiapuaa Kyliuaaruua
udonanananu:

AG=AH—-TAS=-2303-R-T,IgK,

L

AG=AH—~TAS=-2,303 - R- T,lg K

Axcunua, arap peakumus yuyH AN 6unan AS” (Exu AG”) Mab-
nym bynca, peakumsiiunr 7, 8a 7, napaaru MyBO3aHAT KOH-
CTAHTATAPH YUYH KYHMAArK TeHriiaMadu €3a onamus:

g [ [ B USSR iy

i  2303-R\T, T,

o AHC (1 1
(VIL.10)

Cucremana MyBO3aHAT Kapop TONTAH BaKTAaru TeMneparypa-
s ” ® AH®
naAG =0, AH'—TAS =0 éxu T =—— acocuia xncodnab to-
AS® i

nunaam. VI | -xansanna KeaTHPHATaAH CTAHAAPT SHTPO-
1 "
nus yays S, Ba sHTaabnus AHy, Kuiimatiapuiaau

doiinananu®, Teruman peakuus yuyn AS® Ba AH® gapuu
xuco61ab, peakuMSHHMHT Kaiicu iyHanum O6uiaan Gopu-
KW MYMKUHIAMTHHM alita oramus. HlyHu xam Kaiia st
KepakkH, Dabian (TEPMOAMHAMMKA HYKTAW HA3APULAH)
V3-¥3uua Gopuiniu Kepak (apHM AG°<0) 6ynran peakim-
ANAp XaKMKATIa aMajira omMacIiry xaMm MyMkHH, Tepmo-
IHHAMMK Xyroca — (akar Bakrra OorauK O¥amaram um-
KOHHAT, X0J0C.

Kyiinna (VIL.11- kucm) Oy macanara 6aradenn TyxTannd
VTaMH3.

Mucon. Peakuns SO,+0,50,280, yuyn AG=—70 kX ra
tenr. lllynra kapamacnan, 6y peakumsi amajiaa ¥3-y3uua 60p-
MWK, YYHKY PEakKITWAHUHT Te3ury Huxoataa kuukk, Kara-
JIM3ATOP KYLIHMLI OWIAH peakilus Te3JIUIH OpTaIH,
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VIL.6. Durponns sa antaiabnus dakroprapu

Wzobap notenuman éku I'nbec sHeprusicn AGEAH-TAS;
AH —sHTtanabnus " daxktopu, TAS 3ca — YHUHI 3HT -
ponusd baktopu nedopurunanu. Yiap Gup-oupura xapa-
Ma-Kapiiu HHTUIHILLIapHu udoganaiinm. AH cucremana tap-
rHOCH3NMK AapaXacHHu KaMaiitupuiura, TAS — taprubeus-
JHMK Jlapaxacuuu kymaitupuuira unruaann. AG=0 knitmarra
sra O¥iraHaa sHranbknust GakTopu yHUHr 3HTponus (akTo-
pura Tenr 6ynanu: AH=TAS. by mapoutaa cucrema MyBo3a-
HAT XoJaThra Keaaau. Y3-y3uua coaudp OynaguraH peakiusi-
nap yuyH AG<0  aup.

Maskyp 600H1 ypranniaa 6Up HeYa MyXHM TYLIYHua1ap,
)apa€nnap OmwiaH TaHMIaMu3. Yiapuu Gaéd KHIMIINAH aB-
BAJI KaHaail Maxkcan Gunan Oy 0obnaru TyuryH4yaiapHu arani-
JnaiiMu3, 1eraH caroiira xkapob Gepuin Kepak. Xap KaHaal sHru
TYUIYHYAHM TYIMK Y3IAIITUPHIT YUYH Y Ounan 0oriuk 6ynras
boup Heya Makcajl Ba Manakanapra 3ra oymmir 3apyp. by 606nu
ypraHap SKaHMM3, V3 olauMu3ra KyWuaaru 5 ta MakcamaHu
KVSIM#U3:

I. Tepmokumesnii TeHT1ama 6Viinua Gupop 6UPHKMaHUHT
XOCH OYnui sHTANBIHICHHN (AH=AU+pAV un) xucobnaii
byanm;

2. TepMOKMMEBUI TeHIIamMa acocujia 0Mpop peaxkiuus na-
BOMMIA SHTANbINSHUAHT Y3rapuuu (AH HU) — dBbHM peak-
HASHUHT Manduit nitopa 6uiaH ONMHIaH HCCUKIHK 3 dek-
THHYU (AH=— Q HM) Xucobiai oM,

3. Peaknus flatmxacuia «aHTpOnUsA» S HHHT ¥3rapuinm (AS)
HH xucobaail onuil.

4. TepMoKuMEBHI TEeHTIaManap acocujia peakius aa-
BOMMA HPKUH 3HEprus (U300ap-U30TEPMUK MOTEHIIMAT
ékn [me6cHuHr 3pKuH 3Heprusicu) AG HU  xucobnai
ONTHLL.

5. Xucobaab tonuiaran AG HUHT WIHOPACH Ba YHUHT COH
KMIMAaTH acocuaa ailHK peakiius Maskyp wapoutia Gopa ona-
JMMM Ba YHUHT conup OVaMium Kadicu dynanuiuaa 6ynanu,
JIeraH CaBoJUIapra AHMK, XaBoO GEPUILMMHU3 Kepax.

VII.7. Acocnit Tymynuajgap

Anau 6anau acocnii TymryHvanap OwiaH TaHHIKG Yramus:
Tepmodunamurka — MaKpoCUCTEMAJIAPHUHT MaBxyn Oyiaa
OJIAIII MMKOHMATH Ba 1apT-1UapOMTAApHHM YpraHysuu dan
TapMorn. Tepmoaunamuka GMp Heya KYpMHULITA 314, YYHOH-
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Yy «yMyMUi TEpMOJIMHAMUKA», «TEXHUK TEPMOAMHAMHUKA» Ba
«KMMEBHUH TEPMOJMNHAMHUKAY ...

Kumésuii mepmodunamuka — TepMOAMHAMMKA KOHYHIAPH-
HUHT KUMEBUH Xooucanapra Kyuaiu 6unaH wyryianaau, Y
KUMEBMIM XapaHHHUHT UCCUKJIMK OanaHcH, SbHU «TEPMOKH-
Mé» HoMm Ownan mauixyp kucmra sra. By dan dasanapapo
MYBO3aHaTJIapHU XaM KHMEBMH MYBO3aHATIAPHM YpraHam.
Bapuya kuMmEBMIii XapaéHnap KOHKDET CHCTEMajiapia COAUP
O6ynann.

Tepmodunamux cucmema neranna atpod-myxutaan Gpuk-
pan axpanrad aed Kapawr MyMKHH OyJIraH XuUcM €KH XKHUCM-
Jiap WMFMHAMCHHM TYIIYHMOK Kepak. Cucremanap yu xun 6yna-
mu: 1 — axpanran, 2 — Gepk Ba 3 — oMK cucTemanap.

Axcpanean cucmemada TallKW MyXMT 6MIaH Macca aima-
LIMHYBHM XaM, SHEPIrUsi aJiIMalllMHYBU XaM coaup Oyiamaiinm.

bepk cucmemada Tamiku Myxut 6unan daxkart aHeprusi ai-
MallMHYBM MYMKMH, JIEKHH Macca aiMallMHYBH MyMKHH 3Mac.

Ouuk cucmemada TANIKUA MyXHAT OIIAH Macca aiMalluHYBH
XaM, SHEePTrHs AIMAlIMHYBHY XaM conup 6Vnamnu. bus 6y 6ooma
¢akar 6epK cucTeMasiapHM Kapab uMKMII OMIaH YerapajaHa-
MM3,

Cucmemanune xoaamu pu3nk napamerpiap 6uinan beary-
JaHagu, Macanan, uaeas ra3HUHT Xonaty 6ocum (P), xaxm
(V) Ba Temneparypa (7T) O6unan anukjianann. by yu xarrajimk
CHMCTEMAHUHI TEPMOIMHAMUK TapaMeTpiapd ned aranamu.
CucremMa napamMeTpIapMHMHI Y3rapuium yeapaén net aTaiaim.
TepMonunamuk cucreMmaza conup 6ynaauran xapaénnap TVpT
XML

1) Aduabamux xcapaén. By XapaéH axpairaH CHCTEMa-
napna comup 6ynaam. Cucrema Oynpait xapaénna (axkar V3u-
HUHT MYKM DHEPTHSICH Xucobura uil 6axapani.

2) Hzomepmux xcapaén. By xapa€H y3rapmac Temnepary-
pana (7=Const) commp Gynanu.

3) Hsoxopuk xcapaén. By xapa€u y3rapmac xaxmiaa (ma-
cajaH, €nuK Mamuna, Oepk peakTopaa) COAHMp ﬁyndﬂu
(V=C0nst)

4) Hzobapux ycapaén. Bynnaii xapaéwnap Varapmac 60-
cum (P=Const)na conup 6yaanu. Mucos Tapykacuia or3u O4HK,
uAMILINA conup OYnagéTran peakumnsiapHu KYpCaTHIll MyMKHH.
buz 6y 606ma dakar Gepk cucreMmaiapja coaup OyaaauraH
n300apHK XKapaéHnapHu ypranuin GujaH YeKIaHaMu3,

Tepmodunamuk dynkyussap neraHuaa TEPMOIAHAMUK CHC-
TeMaHMHT MapaMeTpliapy OpKaiu Tapcuduiananurasd xoccanap-
HH TYIIYHHUII KepaK. YIapHUHT COHM OEITa: WYKK DHEeprus
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(U), sntanpnus (H), surponus (S), Tubcc sneprusicu (G)
Ba [exemrosbil sueprusicu ( F=U-TS).

bu3s Kypub unkkan TyLIyHYa/IapAaH TAIUKAPH IHA MKKWUTA
TymyHya 6op: '

Bupukmarune xociil 6yauw cmandapm sHmansnuscu AHD

— 1 Monb GupukMa o.rmuﬁ MOJUIANIApaH CTaHAAPT mapouma
Xocuil O¥iiraHnaa axpanub YMKAIUIaH €KUM I0THIaAMIaH UG-
CUKJIMKHWHTI KHIMaTH (AHE’6 ==0,; 0, — XapaéHHUHT I10M-

MUl Socumaaru MCCUKNUK ahdexkTh).

HKK Ut Myxum mywynia — mepmoKuméguii menanamanap-
dup, Oy TylyHuya OuiaH OolLIaHFUY KUME Kypceuna 6artadeun
TAHW LIAJIANH.

VIL.S. Tepmoxnmelmnr acocuii TYIyH9ANAPH

Tepmomme — PCaKUMUANAPHHHT IHEPTCTHK 3(b(1)cxmapn—
HM YpraHyBuu coxa, y KMMEBMI TEpMOIMHAMMKAHWHI OuUp
KMCMMHM TallKMJ 3Talu.

Kumésuii peakiug Oepk cuctemMana coaup Oyaranuia Tam-
KW MYXWT OMJIaH CUCTEMa Opacuia SHEPTUs aIMALIMHYBU 103
6epanu. By sHeprust — peakiiusi 1aBOMMJIA aXpainbd YNKKaAH
€KM I0THJITaH MCCHKJIMK JHeprusicuiaH wbopar. MacanaH,
K¥nuHYa peakigusg coiup OYIMILM yUyH peakTopaars Moiana-
JIApHM KU3aMpuiira TVrpu Kemanu, bus ioxopuna U=0-A tenr-
JlamMa TepMOAMHAMMKAHMHT OMPUHYM KOHYHH YYYH Marema-
THK Udona IKAHTUTUHM KYPHO YMKKAH S/IUK.

Ouau, «HTWIbNUA» (H) TyUIyHYacu 2HT MYXHM TEPMO-
OUHAMMK QYHKLMS IKAHIUTHHY alTHG Yramus, yuu H=U+PV
TeHamMa ounan ndoaanananm. Peakuusinad oaIMHTH X0aaT
YUYH CHCTeMaHMHT aHTanbnuscu H,=U+PV,, peakuus Tyra-
raHaad Keilmuru suransims H,=U+ PV, 6unau ndopanana-
aM. YHIa cucremManaru C)HTa.f[bIIHH V3rapmmt AH=H,—H, ra
TeHT Oynanu. KOkopuia A H=—0, 5KaHIMTHHY Kaii1 91Tan 3;1:1&
DK30TepMHK peakumsiiap yuyH H,<H;, ounobapun, AH<0.
OHnoTepMuK peakumsiap yayHn H,>H,, 6unobapun, AH>0).
CucreManuHr sHTaNbIMsICH AH KnitmMatiaapu kXK - Mons ™! ap
OunaH yirgaHanu. DHT MyXHUM TYIIYHYAAAPIAH OUPH — «KHME-
BHil DHPHEMARMNIT CTARAAPT XOCHJ DYIAIN OHTAABINHACKH> SKAH-
JIMTHHM anoxuaa kypcarub yramus. Yau AHY, opxamm udo-

manaHagu. ['ecc KOHYHUra MYBOOHK, PEAKIMAHMHI SHTANlb-
TIHASICH KapaéHia MIITHPOK 3TAETraH MOAATAPHUHT AACTIa0KH
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Ba OXMpru xojamiapura GOFIHK, JeKWH XapaéH KaHmai uyn
opKany copmp Oymuimra 6ormK amac, Opanii MOLIATApHUHT
CTAHIAPT DHTANBMUACKH HOJbra TEHT Ne0 Kaby/ KWIHHTaH.

VIL9. Wukn oneprus Ounay sHTAIbIHSA
opacuaarn GOFIanMI

Huxu sHeprustiunr ysrapuinn A U=A H—PAV tenrnamacu-
HU ras xonarujaarun Momaanap yuyH PAV=An R T sKkanupan
doipananud, AU=AH—An R T waxknmuaa €3a onamus. bysna
An — peakiusi JaBOMMIa facTiabki Moamanap MoJib COHJIa-
PUHHAHT V3rapuIIMHKA aKC DTTHPAH.

Mucon. 250 r cys 293,15 K ga OyenaTrirasia yHUHT MUKW
aneprusicy Heua XK ra ysrapaaun? CyBHHHI OyFra ailnaHu
conmmurupma necukauru 2451 XK-r~! ra tenr, cys GyEx Hueainn
raz KoHyHiIapura Oyitcynagy ned xabyn KuauHr.

Eunm. AU=AH—An R T tenrnamanan doiinaiaHamms:
AH=2451-250=612750 X; An=250:18=13,87 moas, R=8,3144
K-moms-K!. lemak, AU=612750—13,87-8,3144-293=579000
XK €xu 579 xX xanap opraam.

VIi1.10. TepmoannaMuk KarTaimKiIapas Xucobaam

1. Bupuxmanune xocun 6yruw anmanvnuacunu xucooaau. by-
HuHr yuyH VI1.4 tenrnamanan doinamanamus: AH' Ba

Maxc.
AHY, . yomms KAHMATIAPHHU CTAHAAPT TEPMOTMHAMHUK KaTTATHK-

Jiap XKanBajanlaH oJlaMu3.
Mucon. MeTun COUPTHUHT EHUIUMHA HOAATOBYH Tep-
MOKHWMEBHI TEHIJIaMa

CH,OH +1,50 +2H,0 ,, AH*=-726,5 xX

fc) 2(1‘) 2{1‘} {c)?
acocuia METWI CIIMPTHUHT Xocun OYaMIl cTanaapT 2HTaNbL-
nusicn AHY, Tormuncus.

Euunwm. VIl.l-xaaBangan kepakiu MabJIyMOTIapHMW
TYnRauMus:

Monaanap AH), kXK Mo~
0
ciﬁ’m —393,5
H,0 —285.83

(c)
AH‘; ws =—726,5 xXK Ba Tonmwiran KWHMAaTIapHH 10KOpHIa

KEJITUPHUITAH (Vl! 4) dopmynara kyamus: —726 ,5=—(393,5—
2:285,83)—X—-0
ByHmH X—238,IOS_ KXK-monp™!
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2. boasuman gopmynracu acocuda modda sumponuacunu
Xxucobaaw

1 Mosts Moama yuyH Bonbipman Tenrnamacu S=RIn W kypu-
HHULIMAA €3WIaIH.

Mpucoa. AGcoioT HObra SIKUH TeMriepatypana yriepon (11)-
OKCHAHUHI MHUKDPOXOJIATH MKKHTA KPHUCTA/UT TY3uaMul Guian
tascudnananu: oupununr aromnapn COOC, COOC; uKKHH-
yucuaa aca — CO, CO, CO, CO kypunuiumra ara. Moaia-
HHUHT HTPONMSICUHN XMcoDaaHT.

Eunur. Kypcarunaran mapouTia MUKpoOXoJaTiap uK-
KHATa MMKOHUSTIa 314, Wy cababau W=2. Mojekynanuur
auTponusacu: S=RIn W=8,3144-2,303-1¢2=19,145-0,3010=
5,76 KX-mon 'K,

3. Peaxuus dagomuda 3nmponus yzeapuwiunu xucobaaut

Peakuus na TYKACHIIA HTPOTIHSI ysrapnmu AS) ,; 1Y Gu3-

ra TaHHII TEHIJIaMa acocuia Xucobmaimus: A, ,, wi XS0 e

0
- E S"DJI (Bomwn.momza) *

Mucon. ItuneHHuHr énum peakiusicu C H4m+30,m
=2C0,,,t2H,0, y4yH SHTPOMMS Y3rapuiiu ASM‘ TOOWJI-
CHH,
Euunm. IOxkopusarnm TteHrnama (a) ra MyBO(MK:

ASY o = (2880, + 28000~ (Stop, +356,) . VILI-xansamnan

P-HA 2
ASy ., =[2(213,64—69,91)]—(219,44—0)=347,66 XK-monn"-K~'.

Mucon. Cupka KMCIOTACHHMHT CYIOKJIAHUUI TeMIIepaTy-
pacu 16,6°C ra teHr. VHUHT COAMILTHPMA CYIOKJIAHUIL UCCHK-
anrn 194 K-, Yu moab cupKa KUCIoTa CyIoKJIaHraHW A YHUHT
suTpornuscu Heua K-K' ra ysrapaan?

Eunw. CylokjIaHWiI HCCHKJIWUTH OPKAIM SHTPOIU Y3ra-
puinHu AS= Q: T hopMynacuia TONAMK3; KMCJOTaAHUHI MO-
agp Maccacu 60 r'monp ! ra Tenr. Bepunra Kuciiota Maccacu
3:60=180 r 6ynammn. Yuna 0=194-180=3492 XK 6ynanu. Kenb-
BUH IIKAJIACHA CYIOKJIaHMLI Temneparypacu 273,15+16,60=
=289,75 K. YHuna AS=3492:289,75=120,5 K-K.
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4. Peaxyus namuxcacuda Tu6c anepeuscunume
Y3eapuwiunu xucobaaul

Bynnai macananapHu evMin yuyH 1aptra Kapab &G’;’_M =
"AHD Ta'sn (C) éxu AGp W o EAG"QS(mxc} EAG 298 (aacT.MoiLza) (*’1)
hopmynanapnan doiinananuil MyMKHH.

Mucou. VI1.1-xanpannas doinananub Kyiunarn sasuda-

napHn GaXapMHr: a) Kyuuaara peakuusiiaap yyys doumadruy
Ba PEAKLIMST MAXCYJIOTHAPUHIHT A Ghy, KMIIMATAAPUHN TOTING

TErMIUIM PEAKIMSIAPHUHT A Gy v KATTATMKIIAPAHNA XUCOO-

JIAHT:
a) MgO, +C02” MgCO,
6) Ba0m+C0” =Ba COM
B) Ca.Om+C02“ CaCO,

r) SrO, +C0 SrCO

2r)

OnuHrad HaTHXaIapaaH q:oﬁnanannﬁ MgO — CaO — SrO —
BaO xaropuia OKCHIUIADHMHT 2COCIMK XOCCAIapH Ba TETHIL-
AW KapOOHATIAPHMHT Xocu 6y yayH AGy,. 6, KMHMAT-

JIapy opacuaary GOFTaHMIIHY aHMKJIAHT.
Eunuw. Kyiinparn dpopmyna acocnaa
AG::'IIH v E& (maxc) ZA (mer.sagza)

TErMIUTH XKapaéHnap yuyH Kyiuaars KuiiMaTiapHu oiamMmu3;

a) AGY, . : a) —65985; 6) —216,225;
B) —130,225 Ba r) —184,425 KX.

MgO, Ca0, SrO, BaO xaropuna AGy, HMHT Manuit Kuii-

MaTi opTud GopullM HUIKOPHI-ep METALT OKCHAMHMHT ACOC-
JIMK Xoccacu opTud OOpUUIMHK TACAMKIIAau.

Mucoa. Crangapt wapoutaa Fe,O, sogopon tabcupuia
Kaltapmwianyumu?

Euunw. TepmoauHaMuk Xoccaiap XaaBallMaaH Kepakin
KuiMaTiapHu TonuO Kylnpard peakuusi yuayH XucoGraapHu
amanra OLMpaMM3:

Fe O, +4H

3T 2r)
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AH! =—4-241,83—(—267,8)=—699,52 KXK-monb™!

298(peaxuna)

=(3-27,28 +4-188,72) — (36,2 —4-131,08) =

= 276,20 X-monb "'rpaxyc .
Dumm AG),;, Hu XicobaiiMus:

f)
A 298 peakin)

=AN® —TAS!

P-ud

AG®

P p-us

Iynu 3ciaa TYTHLI KEePAaKKH, PEaKIMs SHTAIbIASICH
kA-Mosp™! map OwsiaH, SHTPOMMSICH Ca K-monurpanyc!
napna udonananaau. Hlynu xucobra onran Xouna AG:,‘_M =—

- 298-276.20 ¢ i
699,52——--‘]'0'00—' =—781.83 kAKmonp~'. Tonuiaran HaTHxa

HOJILIAH KMUMK, SbHH crapaapt wapourna Fe,O, Bonopox
TABCUPH/IA OCOH KATAPWIAMN.. i

VIIL.11. Peanuuﬁnnur HyHaumm

PeakUMstHUHT <YHT» EKM «dar» TOMOH HYHAIMIIK TYPT XMl
BapuMaHTra 3ra Oyuim MyMKus. by XonaTiapHi KOHKpeT Mi-
cotapaa Kypuo YMKaMu3. -

1. Bumponus opmuwiu Guaan 60paduzan K30MeEPMUK pear-
uusirap (sean AH<0 Ba AS>0). bynaaii peakuusiiap Xymiia-
cura Oup MoJIEKYJIaHWHT DUp Heya MoJieKyJlanapra napyuania-
s peakumsuiapu kupauu. Macaman, H,0, nunr 298 K na
Ba Gocum 101,325 kIla wapoutaa mapyalaHuIin (AMCIPO-
MOPIMSUIAHKLLH):

ZHzOzt_c)
AH? =—211,43 xX-monb™!,

p-nA

—~>2H20m+0-

2

AS? =298 X-monb ' rpamyc;

pens

AG=AH—TAS=—250,37 xX-Momb™"

I'u66¢ sHeprusicunuHr Manduit Kuiimaru Oy peakuust ¥3-y3u-
faH conup 6yanmmHu Kypearanu. JIekuu 10Kopuaa aiTHiras-
feK, 613 TomraH xyjaoca mepmoouxamuk xyaoca 6ynud, 6ab-
3aH 6yHnail xyjaoca gakam umkoHusmuueuna Kypcamadu. Pe-
aKLMSUIADHMHAT XaKMKaTaH Oopuil-00pMaciuru KuHemuk
omuanapea xam 60rauKoup.
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2. Dumponus xkamativwu buran Gopaduean 2n0omepmux pe-
axkyusaap (span AH>0, AS<0). Bynnait peakuusizap Kaiitmac
Tap3ia Oopa oAMACAMIH MyMKHH, YYHKH Oy X0 yuyH AG >0
JAUP. Macanan, CTaHaapT niapovuTia

N, ., +20, —2NO

2r) Ar) 2(ry

peakis ¥3-yauua Gopa omMaitmn. By xon yuyw AH!, =

pows

=—67,83 kX'Monp~!, AS,,, =—359,67 X -Monbrpaayc',

AG",. =103,83 kX Moub™!

P-ns

3. Oumponus kamaiuwu dunran codup Gyaaduean skzomep-
mux peaxkyusaap (AH<0, AS<0), Temneparypa optuiin Hu-
JIaH DHTPONUSIHMHT Y3rapuimu kam Gyauiivan 2stHOOpra
oncak, Oy xunnars peakuusanap 7"AS kuitmaty Kuuuk 6Yiarau
nacT remruepatyparapiarnia ¥3-ysuua Gopuul 9XTUMOJUTHIH
Karra 6yinimm MmymMkuH j1eb aitta onamus. AH® vuur abconior
Kuiimatn T°AS Huxuaan karra 6yaran xonna AG <0 6ynann.
Macanan:

NZ[r}+3HJ(l’)z22NI_IJIr]
peakumsicn yauyn AH'=—92.40 kXK, AS5=—200,06 XK-mons -K™,
oyunan AG,,, =924+ 280 20006 =—32,8 kXK.
1000
Kypunuinuua, I'mo6e sxeprusicunuur xkuiiMatn mangui
yiropara sra, 6y xonaa xam kapagH V3-y3uya YHT TOMOHTa
Gopuiny kepak. JIekHH, crapaapr wapoutiaa 0y XKapa€HHUHT
TE3JIMIH YCKCH3 KHYMK., YHH aMaira OWMPHLI YUYH IOKOPH
bocum (415— 4150 klla), 1okopu rtemneparypa (400—450°C)
Ba KaTtanu3atop (FOBAK X0JAaru TeMHP) Masxya Oyiaran iwa-
POMTIATMHA CE3WIap/iv TeaInKka 2ra Oynanu.

4. Bumponus opmutuu 6uaan codup 6yaaduzan Indomepmui
peaxuusaap (aonu AH>0 ea AS>0). Bynnaii peakuusiap 0Kopu
TeMIiepaTypajiapia ¥3-y3uua aMaira olniui MyMKHH, YYHKH
Oy wapontaa T'AS (3HTPOIUS OMUIIN) PEAKIIMAHWUHT IHTAIb-
nusich (AH) nan xarra 6ynaan. by BapuanTra acocan Maxcy-
JIOT MOJICKYJAIADMHHMHT COHM JlacTiabKu MOIAAiap MOJCKY-
JNANApUHMUHI COHUAAH OPTUK GYIraH 3HAOTEPMUK peakuus-
nap mucon Gynaonanu. Ymyman, Oy kouaara MyBodux AG
HUHI HIIOPACH TeMIlepaTtypa KaHaai Oyiauumura Kapad yara-
PHLIM MYMKHH.,
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&
Mucon. N,O 22NO, peaxk- S\ Lot

iust yayns  AH =58 kX,
AS=176 K-K'monp™!, GUHO-
50998 110 _

GapuH, AG"=58-298 e
=35,55 kXK. by peakuus yuyH
AG® HUHT KHMIIMaTH HOIJaH
Karra, gemak, by peakius 298
K na y3-¥3uua commp OGvna
oJIMaiinu. Arap TeMneparypa-
HH OlIMpcak, MacalaH,
=398 K ra erkasuica, peak-

uns ¥3-y3uaan cogup 6yna R, T-Lonst

onamu, yyHku 398 K na AG®

MaHduil Muopara sra oyinaau: WaPAEH TGHANILIY
398-176

AG*=58— =—12,05 xX.

1000 VIL.2-pacm. Kumésuii xapaéu-
5 o HUUT aMara OWMIIKHAA IHTPOIHA
5. Huxosit, AG™=0 6yran-  (S) sa n3obap norenuman (G)

ja, peakluHOoH cHCTeMa MYBO- auHr Ysrapuin: BM =y3-¥aunan
3aHaT XojaTra Kenaau. By  CoAMp Oynamuran xaiTmac xapa-
p én, BM,=Va-Yamman coaup
Ruida CHCTCMAT ML 3pK“,H oyiaMalaural KalTMac xkapaés,
DHEPIUACH MUHMMaNb KHi- M, Ba M, — myBo3anar xonamiap.
martra sra 6ynanm. Arap AG*=0
oyinca, AH=TAS 6Vnann. Byana T=AH’/AS kenn6 yuxanm.
Ilyxra k¥pa, 6u3 oxupru (hopmMyia acocuna TYFpPU Ba TeCKa-
pPH KapaéHNapHUHT TeMrepatypatapuau xucobnad Tonuum-
mMu3 MyMkui. V1L 2-pacmaa typan iapoutia S sa G napHuHr
peakilys 1aBOMHA Y3rapullu aKe STTHPUITAH.

Xyaocanap

1. Kumépuit peakiMsUIapHUHT 3HEPreTUKACUHY YpraHui-
Jla TepMOAHHAaMKUKa acociapuial keur doiaananunanu. Tep-
MOJMHAMHMKA XyIa KaTTa COHJArd 3appadanap MaBxXya
OViaraH cucreMazapra oM WIMMIA coxa OViInG, YHUHT KOHYH-
Japu KUME Ba PU3NK-KUME MyaMMOJApUHU euuliaa Kyana-
HUJIAIH.

2. KuméEpuii TepMoaMHaAMUAKA EpAaMuia ednaanuran My-
aMMonap Kyiuaaruiaapaan nbopat: a) KaHnai mapouTia KuM-
€BMit xapaéH amaira omuinu MymMKuH? 0) KaHgal wapouTia
moaianap bapkapop xonart xach aranu? B) KaHnal urapouTia
€HAaKM peakUMsITapHUHT OOPUILIMHYN CYCAHTUPHUIL Ba YIapHH

261



OyTyHaall TYXTaTULI MYMKMH? T) KaHaail temrnepatypa, 60-
CUM Ba KOHIIEHTPALMOH APOUT SApaTW/ITaHia ailHm KHME-
BUI XKapaénjgaH MakcuMail (onruMaln) caMmapa XOCWiI KWJIHIIT
MYMKHWH? JI) AlHH KUMEBMI KapaéHHUHT NPUHUMITHA amMalira
OLIMILK YUyH Kaujail iapriaap masxya? by caBoyutapHuHr
KaBoOW KMMEBMIA TepMOAMHAMMKA MasMyHHHM TallKWI
ITAMM.

3. KarTuk, CyioK Ba ra3cMMOH XOJAaTmard MOUlalapHUHT
xonarnapy OupHeua repMoaMHaMUK GyHKUMsIap owian udo-
jpajanaau. CUCTEMaHWHT TVIIMEK, BA MUKH DHEPTUSACH, SHTalb-
nuscH, anTponuscu, [udde pa I'eIbMIOTLUHWHT 9PKUH 3HEP-

" FHSICH aHa 11yAap XyMJIACUIAHIUD.

4. Arap cucTeMa TallK¥ MYXMT OMJIAH MCCHUKIIMK anma-
HIMHMACA, YHUHT MYKHM DHEPTUACHK Y3rapMait Kosianu. byraait
CUCTEMajla DHEPIris KOMITOHEHTJIAp Opacujia KaiTa TaAKCUM-
Januiu Guian vyerapajaHamy. .

5. Cranpapr miapontaa bapkapop 0yarax oMt Moaiap
(2MeMEHTAAP)HUHT XOCHN OVJIMILL CTAHAAPT YHTATIBITMSCH HOJITA
TeHr ned Kabyn KUNHHAIH.

6. Xap KaHJ1ail TePMOAMHAMUK CUCTEMA Y3MHUHT DHEPIU-
SICMHU MUHUMaJ MUKJIOPra eTKasuiira, ¥3 XoJaruHu 9XTH-
MOJUTMKHMHI SHTI Karta OV/iraH XoJaTura YTKasulira MHTH-
namy. (I. H. JIstonc TepmoanHaMukaiuHr 1 KoHyHUHM HIyH-
nait Taspuduiaran). DXTUMOJUIMTH DHT KaTTta 6yi1ran xosaria
cucTemManarud sappavaiap Huxostaa 6eraptu® xoiulamras
Oynanu.

7. Tauky MyXuT/IaH aXpaTuirad cuctemana ¥3-vsuya 6o-
pajiMrad xkapaésiap SHTponus YcaauraH HyHanuiima cogup
Oynanu.

8. CucreMaHUHT DapKAPOPJIMIH IHTAIBITHA BA SHTPOIUS
oMuL1apu opacunaru aiiupmara 6oruk (AG=AH—TAS). Du-
TajablMsg KUHMAaTUHHHT KaMaitub, SHTPONMS OMMIM KaTTa-
JIAlrad XohaTia KapaéHHUHT aMaara ol HMKOHHMATH KaT-
Tastawa dopaau.

9. Xap xaHmail peakliMssHHHT Tepmonmla\mx dyHKIMsICH
(CX)HMHT Y3rapuiuu peakius MaxcyJI0TIapUHUHT XOCHA OYJIMLI
dyukimanapu (AH, ASAG) iinrnHaMcuIan ractiabku Moji-
JanapHuHr xocwin Oynuin GyHKUMSIApH WAFHHANCH OpacH-
Jlaru aifupmara TeHT:;

XF-"'-I = Z Xxm‘wa Gy Z X\ucn:l Dyt

[RIHETS R {amcraaben wopaiap)
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10. TepMoMHAMMKALA CUCTEMAHMHT Gaxapras uiuu Myc-
Gar wopa OunaH udojanaHaal; CUCTEMaA yCTHAA Oaxxapun-
rap vid 3ca Mandui niopa ounan onuHanu. TepMoauHaMu-
wana cucremara Gepuarad SHEprus mycOaT, cucreMa TOMO-

JiAaH YMKApUWITaH SHepras aca manbuit niiopanu ne6 Kabyn
KMMHANM.

Caeoa 6a MORWUPUKAAD

1. Kumésuit peakuMsHHHT HCCUKJTMR athdexn, cucrema-
HUHT WYKW DHEPIUsCH, SHTANTbINS KaHaai uiopanap ounan
gzunann?

2. TepMOIMHAMMKAHWHT ONPUHYM KOHYHM Ba YHUHT Kumé
yuyH KYUTaHWIHILH, I'ecc KOHYHHHM OagH 3TUHT.

3. MoaajlapHUHT CTAaHAAPT XOCHI O¥Iuul sHTaNbMs -
napH.
AH=AU+ANRT TeHIIaMaHW KeNTHPUO YNKApUHT.

4. bormanuiI 2HEPrHACHHN XUCODNALL YUYH MUCOJT KeITH-
PUHT.

5. TepMoAMHAMMKAHWHT MKKMHYW KOHYHM, SHTpONMA,
u60C FHEPrusicH TylyHYaTapuH ©aéH DTHHT.

6. 2HBr_+Cl, =2HCl +Br,,

peAKUMSCUHUHT HCCUKITHK sbdexrn (AH) vu xucobnab yu-
KAPHHT.

7. MeTua cnupT €HraHuaa KYHMIATH peakiius COMMp
oynaan:
ZCHsoHtcl+303:r1:2C02u}+4H20m' Arap AH,,,CO, yuyn 393,5

wK-monp~'; AH}y H,O yuyH —285,84 xXK-monp';
;3.H2:,5 CH,OH yuyH ~238,7 kXK mons™' O¥nca, MeTHn crmp-

THHWHT EHUII CTAHAAPT SHTATLNNACH TON WJICHH.)

8. DruneH eHraHaa kapOoHaT aHTUAPKIL Ba CYB Xocu Gyna-
au. [y peaxiust yayH IHTPOTIHA Y3rapULIAHN TOTVHT.

9. Fe304tx)+CO“ﬁ3Feom+C0
teHriama OuinaH ndmonanauanuraH peaklins CTaHAapT 1apo-
WT/a Kaicy HyHaImiira sra oynamn?

10. Buara TiCl 4“)-’:-4Na(x}=4NaC1“g+Ti{x) peakuus Gepun-
ran. Kyfinnary MabayMoT/Iapian dolmananuo, my peakums
KaHaait TemriepaTypaia MYBO3aHaT XOJIaTra KeJNIIMHHE XUCco0-
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nanr:  AH3, TiCl, =—800,0 kX-monb!, AH%; NaCl =—
410,9 xX-mons™!, Sy TiCl, =249 X-moap "K',
S%s Na =51 XK-monp™K, S5, Ti,=30,66 XK-moms-K~',

Shs NaCl ., She NaCl,=72,36 X-mom™"-K™ (macananu
= o AH{peammn)
eunita AG=AH-T-AS Ba T T dopmynanapnaun
(peaxunn}
doiinananunr).
VIII BOBb
CVYB BA DPUTMAIJIAP

VIIIL. 1. Tabuarna cys

Cys Bomopon Ba Kucaopojlan ubopar Mypakkad mosuia.
Yunnr 6yr xonatunaru gpopmynacu H,0. Cy Tapkubuia mac-
ca xuxarunan 11,11% Bopoposn a 88,559% kuciopon 6op. Ymy-
May ftanetTaMmusnari cye mukaopu 210" tounara eranu. Ta-
OMaTaary cyp TO3a DMAc: yHIa JOMMO IJpMIaH Ba MyaUlak
xonaraaru Mmoaaanap yapaian, Cyeaa yapaiauras Moianap-
HUHT TApKUON CYBHUHT KeJiub unkuiaura 6ornmk. Jdapé xamna
Oynok, cysiapuaa, acocad, KaabklMit Ba Marduii Gukapbonar-
nap Gop Oyaub, ynap (remup OuxkapOouarinap Omnan Oupra)
CYBHHMHI YMYMHH «KaTTUKJIUIHHW» Talikuia atand. CyBHMHT
KallbUMii Ba MATHUH MOHNADUHMHI MWIJIMAKBUBANCHTAAD
XUCOOMIArH YMYMUIT KATTUKJIMIH

mrCa  wmrMg
=P, UG

720,04 12,16 (VILD)

TeHIIamMa buaan xucobnanaan. by epaa, Mr Ca xamaa Mr Mg
— 1 INTP CYBAAIY MArHMil Ba KaJIbLUMH HOHIAPUHUHT MHJUTH-
rpaMmiaap xucobujaru MUKIOPU.

Karruxauryn 4 Mr ok gan kam OYIraH cyB iomMuox cye
Ba 4 — 8 Mr-skB-Ji ! GVATAH CYB Ypmaua Kammuk ¢ye, KATTUK-
aury 8—12 Mr skBJr' Oyaran cyB xammur cye, KATTUKIWTH
12 Mr ske-”" gad opTuk OVIraH cys 3ca yma Kammuk cye
xucobnanaiu.
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CyBHMHT KapbOHAT KATTHKJIMTUAAH TalKApH, SSHA YHHHT
«HOKapOoOHAT» EXYI «TOMMMI KATTHKIHMIHY» XaM MAaBXy/A. YHUHT
xocna Gyammmaa acocan cyiabgarnap (macanan, CaSO,,
MgSO,, FeSO,) katra posb YidHaiinn. CyBHUHT YMYMHIA KaT-
THKJIMTHHH KapOoHaT Ba HOKapOoHAT KATTHKJIMKIAPH HHUFHMH -
JUCH TAIKWI 3TN,

Ep octi cypnapmaa Vina >XXOMHMHT TOF XUHCJIAPH TapKM-
Oura Kupysum Momzanap yupaiau. Kynwnnua MuHepan cys-
Jlapjia MabjJyM MHKIOpIAa TeMMp Ba MapreHell OMpMKMaiapu
oVnanu; muHepan cypaa 6y 6GupukmManapaad kyn 6¥nca, cys
CApFMIL-SIIIWAJ TYCIW, Masacy Ekumcn3 6Ynanu. MuHepan cysna
a30T, KMCJIOPO/ Ba KapOoHaT auruIpM/ rasjapy 2purad Xouaa
oynany. Tabuuit CyBTAPHUHT OPACHIA DHT TO3ACU EMFUD, KOP,
oyn cyminapu xucobnaHaan. By cyBnapaa xam yaHr-Ty3oH, aT-
moccpepana conup OyIanuraH 3JeKTp paspsanap HaTUXacuaa
BYXKyAra kenaguraH Oupukmanap (mMacanaH, aMMOHUN HUT-
par), arMocdepanarv ra’lapHUHT OMP KMCMM SpUraH xosiaa
oynanm.

Cysna 6o11Ka Moananap 3puraH xoiia OVAraHuiexk cyB-
HUHT ¥31 XaMm 6o1IKa Mopaiap rapkubuaa yapainau. Kumeé-
BMI GUpUKManap Tapkubuma yupaiiaurad cysiap Kyiuaaruia
HOMJAHAAM. |)KOHCTUTYUHOH CcyB; Oynnail cyB KuMeé-
BUit GupukMa 6Mnan KarTuk, bornanTan Oysiany; Macajial Kajib-
uuit Gukapdonar Ca(HCO,), tapkubuaaru cyB KOHCTHTYLIH-
OH CyBIMp; 2) KPHCTAJNNHM3AaUMOH CYB; OyHaail cys
KUMEBHIT OMpHKMa GWIaH MabiyM CTEXHOMETPUK HUcbaTaa
Gupukkan 0y1anm. Macanan, runc CaSO,2H,0 éku Marmii
cynbdar MgSO,-7H,O tapkubunaru cys — KpUCTa/UIN3aLn-
OH CYBAMP: 3)TUTPOCKOTNHK cyB; 0ab3u Momianap xaso-
Jia Typrafuia Ham TopTud Kosajan; aHa 1yHaal cyB rurpoc-
KOTNHUK CYB Aeinnanu.

VIIL.2. Cysun To3anam

CyBnarn Mya/Utak, MOLIANap Ba KUCMaH MUKPOOPIaHH3M-
nap cyBHM hMAbTpIALn BakTHAA axpaTiiann. By makcan yuyH
CYBHHM 1lIaFaJI, KYM KaBaTHiaH, 0ab3aH 3ca FOBAaK COMOJJIAH
yrxaszud dunvrpaanann. Cypuu QuasTpiamiman assan yHra
amoMuHnil cyabdar Kyimb noikanap tuaaupuiaiu. Cysaa-
' MUKpOOIapHu Viaupuil yuyyH cysra o3 mukzaopaa (1 n
cysra | Mr xucobuna) xnop wobopunanu. Cyurpa 6yHnai cys
KyBypJiapra 6epunany. To3a cyB oMl Y4yH BOJOTIPOBOJL CY-
BUHM WIKLIA, KBapll, TUIaTUHA €KW KanaiiaH scanrad uauL-
Jlapia XaWnajianu, HaTHXKaaa JUCTUNJaHTaH CYB ONu-
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Haju. JlucTwinaHran cysia opraHMK MOANANAp KOJMIIKM MyM~-
kuH. UlyHuHr yuyH 6y cyBra Kajiuil repMaHraHatr 3puTMAacH
KViK0, Kaita xainab OMamcTHAIaT XOCHT KWIHHAIH.

CyBHM MY3JaTHII OPKAIW XaM TO3ajalll MyMKHWH, YYHKH
aactiaabd xocus1 OVaraH My3HM CYIOKJAHTHpHUII Hyinu 6uian
CYB OJIAIL MYMKUH,

TexHuKana CyBHM TO3QJIAIIAHOH-aAMAall M H U LI Xa-
paéH katTa axamusrra ara. MoH-anMaluMHuil xapaén nepmy-
THT Ba LIEOJMT HOMJIM aHOPTaHMK OMpUKMaiap, IWYHUHI/EK,
HOHUTAAD €K BoaTHTIAD HOMIIM OpPraHUK OUpUKMaap ép-
Jamuna amanra owmpwuianu. [epmyrur — Na,AlSi, O -SH,0
éxku Na,0-Al,0,-35i0,°5H,0 tapku6in anoMoCHIMKaT %j?.rmﬁ,
Yy KAOJIMH, OPTOK/IA3 Ba COJA apajallilMACUHM KH3MMpub cy-
IOKJIaHTUPMIL HaTUXacKuaa onuHaad. [TepMyTiT cyBra coimH-
ca, YHUHI HATPUii MOHIAPU CYBAArW KabLMH, MarHuil sa
TeMup Kabum MouJap OuinaH ajiMaliMHagM, MacalaH:
Na,[ALSi, 0 |+Ca**—Ca[AlLSi,O]+2Na* Cysuu (acocan,
CYBHMHI «KATTHKJIHIMHW» TAUIKWI KMJIAJIMTraH Kaabluii, Mar-
HMI1 Ba TEMMP) TY3TapiaH TO3a1aul YUyH CYB LIMIMHAPUK Hal-
" XKOMJIAHTAH NEPMYTHT JOHANAPH/IAH aCTa-CeKUH VTKasuia-
au. Poitpanannd GYIMHIAH MEPMYTHT OLI TY3MHMHI TVHHH-
raH spuTMacu OmaaH 1O0BHaaau; Oy BaKTAa KaJdbLM
MOHJIADMHUHI YPHUHU HATPUIA MOHJIAPK OJIAJIM Ba IEPMYTHT-
HHU AHA KAWTaAan MUIATHLL MYMKUH OViaau.

DHIWIUKIA CYB CAHOAT/Ia TO3alall YMYH NEPMYTHTIapAaH
TAUIKAPH CHHTETUK TIOJIUMEDP MOJUIANAp — HoHWTIapaaH ¢oii-
nananunmokna. Mounrnapnan doiaanaind, cyBHM YHIIA 2PH-
ray Gapua Ty3napnas Tozanaml MymMkuH. Monutnap cysna sa
OOLIKA 2PUTYBUWIAPAA SPUMAINTAH MOAMMED MOLIIAPAND.
Vnap ukku xui1 6¥nanm: KATMOHMUTIAD Ba AHUOHUT -
nap. Katmonurnap ¥3 Tapkubuaaru KaTHOHJAApHM CYBa-
ru DouIKa KaTHoHIapra anMalutipa onaau. KatnoHur rap-
kubuna yriaeponopon pamwkanu (R) pan rtamkapu katu-
onsap Ounan 6upuka onaaurad cyabdorpynna (—SO,H),
kapbokcuin rpynna (—COOH) Ba Gouika rpynnanap oyiaain.
AHHOHMUTAAD TapKHOMAAQ 3Ca YIJIEBOLOPOJ paaMKaluilaH
TallKapu, Kucjaortaiap 6unan OMpHKa oJaauraH acoc Xy-
cycusiTra sra OyuraH rypyxnap (MacajaaH, aMWHOTpPYINa)
6yianu.

Xap xui Tysnap (macanan, CaSO,, NaCl) aan To3ananu-
1M Kepak OyiraH CyBHM aBBaJi BOAOPOJ MOHIapH OVIraH Ka-
THOHWT KaBaTHiaH yTkasuaanu; OyHaa KAaTHOHWTHHHT BOAO-
pPOJ MOHJIApH KaJbLM{ Ba HaTPHUil MOHJIApHU OMIaH anMaluu-
nagn: R—SO,H+Na*—»R—-SO,Na+H"*
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2(R—SO,H)+Ca*—(R—S0,),Ca+2H*

Hatuxkana cyBaarn MeTanl MOHAAPH KaTHOHHT Onmnan Ompu-
KaJIM, CYBJIa 3ca BOJAOPOA MOHIApH naiio o¥iaam, naruxaia
CYB KMCA0Ta Xycyeusarra ara 6yiub konaan. Cynrpa 6ynnai
CYBHM aHMOHUT XOMIaluraH UHAHHAPCHMOH Haitnal Yrkasu-
naan. by epia cysnary aHMOHIAp Ba BOJIOPOJL MOHJIAPHU aHUO-
HUT OWIaH peakuusira KHpyiuamm-aa, cyp b6apua WoHmapaaH
to3ananamt, macaian: RNOH+H'+Cl-R NCI+H,0

2R NOH+2H*+S02 —(R,N),S0,+2H,0

KaTtnoHUT Ba aHMOHKHTIAP MabJyM MMKIOPAArH MOHJIAP
_(macanan: 1 r MOHMUT 3 Mr-5KB MOH OMnaH) peakuusra Ku-

puilIranuaal KeduH TYiMenG Konaju Ba V3 aKTHBAMIMHH
itVkoTany. Jlekun noHuTHapHu Kaitanad doipananniiura spok-
JH KWL KHitH smac, Poilzananuiura spoKkeus KaTHOHHUT-
HY KMCI0Ta OMiaH, aHMOBUTHYU — MIIKOp OMIaH JOBMIL Op-
KW yiapHu Kailtagad WINra TYIUHPHIT MYMKHH.

DHI TO3A CYB 27EKTP TOKMHK XKyla éMOH YTKasuim (Kapu-
6 0,2:10% cM-oM coAMIITHPMA KAPUIMIMKKA 912 OVATaHu)
cababnu, CYBHMHI TO3WIMK gapaxacH ¥i1uyosu cudarnaa
CYBHUHI 3JIEKTP YTKazyBUaHaMIuaan doiigananuiam.

VIIL3. CyB MOJIeKyAaCHHHHT TY3RIHIIA

Vrran acpuunr 6outapuiaa cys oanuiit H,O monekysana-
pu Gunan 6up karopaa kyanox, (H,0),, yu kappain (H,0),
Ba YHJIAH XaM MypakkaGpok sappavanapjaaH Tapkub Tonran
accoumarnapna ubopat aed xucodtnanapnu. by pukp Tacnuk-
JIAHMA/IM Ba PEHTICH CTPYKTYP AHAJIM3M CYBJa MOJeKyaaiap
tapti® Ounad xoinawranuay kypeatad. CyBHHHT TY3UIUIHU
xyna sixuy ypraswirad. Cys monekynacuiaa H—O—H Gypua-
r 104.5° vy Tawikwn KuianM, yJapHUHI KOWIallMiul y4-

~Oypuak wakumra sra. 1951 itwnna H. Beeppym cyB mosiekysacu

TETPAIPUK TYIWJIMLITA, BT, JIeTaH TaCaBBypra KejaH.

BanenTt DoraaHuuInap Hasapusicura Kypa, CyB MOJIeKyna-
CH/Ia KHCJIOPOJL aTOMM 5p°-rubpuianran xonatna oynanm. Kuc-
JOPOAHUHT HKKHUTA sp’-rudpuIaHrad opouTasiapu BOAOPOL
ATOMJIAPHHMHT s-opOuTanapy Ounan Oupuknd nkkura O—H
DoFnanyIEy Xocwa Kunanu. Kuciaopon aTOMMHMHT KOJAraH
MKKHTA sp-opOuTaiapura uKkuTa Xydr sjnekTporiap (Tak-
cHMJIanMarad JekTpon xkydmiapu) xoistanu6, yrap 60rna-
HULIAA HIITHPOK 3TMaiau. byHra kypa, CyB MOJIEKYNaCHHUHT
KHCIOPOJ ATOMM TeTPAFAPHUNT Mapkaszura xoiraran, Uk-
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kuta H—O 6ornanuiuiap YHHHT
MKKM YYKKHCH TOMOH HyHanran, Ter-
PasApPHUHT KONTaH MKKH YVKKHCH-
1a MKKU XydT 2/1eKTpoHjapra ara
rubpua opouTannap xoirauianau.

L yHuar yayn xam H—O—H 6yp-
vyak 104,5° ra teur. O—H 6Goraauuui-
HUHT KYTOIMINTH XKyjJa KHYHK, CYB
MOJIEKYJIACMHMHT JINNOb MOMEHTH
VL1 pacan Cys idonicitiiin 0,613-10% Ka.m.ra terr, CyBHHHT 11y
cunuar dazopuit ysunumy,  Kadap IOKOPH JIWITONIb MOMEHTIA 3ra

Oynuumara cabab KuMciaopoa aTtoMu-
1A MKKM 3pKUH XyPT anekTpoHHUHT bopiuriamnp. CysB KyT6-
JIK MOJyIa.

CyB MosieKynacua 2JieKTpoH OyiyruHuHr Ty3uauinm VIIIL
I-pacmna kentvpwiran. CyB MosieKyJaciia KMCIopo/] aToMK
6wnan Bomopoa atoMu opacuaaru (O—H) macoda 0,096 uM,
Bonopon aromnapu opacuaary (H—H) macoda 0,154 uM, my3
MOJIEKYJIacHIa KHCIIOPOI BaNeHTAMKIAPU opacunaru Oypuak
109,5° ra Tedr. My3HUHT KpUCTATH/IA MOJIEKY/IATapapo Maco-
¢a 0,276 1M ra tenr. Ilynra acocraHu® My3aari CyB MOJEKY-
JacuHUHT paauycu 0,138 Hm ne6 kabyyn KMaMHraH.

My3 miyHaai Ty3wiranky, YHHHT KPACTATHAATH Xap Kaii-
CH MOJIEKYJIaHHM DOLIKA TYPTTa MOJIeKY/1a Kypauiunbd oauu; ae-
MakK, My3a CyB MOJEKYJaCMHWHI KOOPAMHAIIMOH COHM 4 Ta
TeHr: Oy Monekynanap ¥3apo Boaopoa GoFlaHMIIIAD BOCUTA-
cuna Gornananu. Ilynnait Kunub mysmga cyB MoOJeKyIalapu
¥3apo TeTpasapuk paBuuyia xoinamran 6¥iub, Oy xonar ynap-
HMHT CYIOK CyBIarura HucOataH FOBaKpOK XKOWIalraHIHuIv-
HM Ty1uyHTHpanu. MysHuHr aHa iyHaai Ty3winiiy CyIoK cyBaa
XaMm acocaH cakjiann® konaau (LryHra acocianud cys mole-
KyJIaCW/la KMCJIOPOJ arOMM KHUCMaH sp-rubpuuianaiu, jeb
apas KMIMHraH); My3 CYIOKJIAHTaH/Ia MoJieKyiapapo Macoda
KUYUKIAUIAAN; TeMIepaTypa OlraHnaa CyB MOJeKyiaiana-
PHHUHT KOOPIMHAIMOH COHMU XaM opranu; OYHUHI HATHXA-
cHia 3appavanap 3uy xoitaia oourtaiiau. Llynunr yays cys-
HUHI' COJIMIITHPMA MACCacH MY3HUKWIAH KATTapOKAUP.

Kumépnit bupukmanapia KoopamHalMoH OOFIN Ba KpHC-
Ta/uM3annon OOFIM cyBiap yupaidan. bupnauu xosiaa cys My-
pakkab Moana tapkuOuaarm Metain MoHM OwnaH GeBocHTa
6ornananu (macanan, [Co(H,0)]Cl,). Tyanap tapxnbunarn
KPUCTAINM3AIASA CYBU KYIIHHYA TY3HUHT KPUCTAJUI [aHXapa-
cunary 6yiu xoitnapHu TYanmpann. bab3su kKpucTanaruapar-
Japfa xyna kyn cys OViaau, Macanas, N32804-10H20. byn-
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Jail Moamazap Xy My3 KaOu tysmmainra sra. Ilamkapa
OVUIMKJIIAPUTa TY3HU TAUIKWII 3TYBUM 3appavajiap Kounamuod
onaan. Yiaap My3HMHI KPHMCTAJUI NAaHXXapacMHH MYCTaxKaM-
naitd. Macanan, Na,SO 10H,0 0°C ypuura 65°C ia cyioxa-
HaJIH.

CyB Monekynanapu ¥3apo Bojopos GOFIaHUILIAD OPKAIN
dornadran 6ynu0, 1okopu Temiieparypajia 6y 6ornap Kyucus-
JaHaau Ba ynap conu kamasau. Cysaa 6o1ka MOH Ba MOJICKY-
Jianap naiijio 0ymim 0M1aH CYBHUHI ACCOLIMTAHMII TapaXxa-
CH Tacasiiiy.

Tabnatna acocaH MKKM XWJI CYB MaBxXyn — OupU ouauid
cys H,O Ba ukkuHuncu orup cys — D,O aup. OFMp CyBHUHT
TapKHEHna BOJIOPOJL U30TOIH — uemepuﬁ 6ynaau. H,O nunr
MoJieKynsip Maccacu — 18,016, D ,O nukn 20,029, Orup cyBaa
AHOPraHMK Ty3nap HUcOaTaH KMITUH SpUHIAIH.

VIIL.4. Cyenuur dwm3Hk xXoccanapu

CyB XMICH3 Ba Ma3aCH3 CYIOK/IMK; IOITKA CYB KATJIaMH PaHr-
CU3, KAJIMH CYB KAaTJIaMH 3Ca XaBO PAHMIMAMP, YYHKH CYB OK
HYPHMHT KMCMaH KM3WJ HYPJAPUHM 10Tald, KH3WI PaHT yuyH
3aHTOPH PAHT TYIAMPYBYM OVAraniInru cadabim KaJiuH Kapat-
JIar CyB XaBO paHr Tycra sra.

Cypuunr —4°C parm 3uaiuru | rem™ ra teur; +4°C pau
IOKOpHIA XaM, YHIQH factia XaM CyBHUHI 3udiurd 1 aad
KMYMK OVaaau. By xojiuca CyBHMHT 3WYIHK aHOMAaJMschH Jie6
aranaam. Tosza cys 0°C ga myzna6, 101,325 kIla ra tenr 6ocum-
naa 100°C pa aitHaiin,

To3a cYBHMHT COAULITHPMA UCCUKIIMK CUFMMU Bapya cyioK,
Ba KATTMK MOIJIATADHUKKIAaH KaTTa 6y1mn6, 4,18 JK-r~! ra renr;
nemak 1 rcysuu 1°C ueuTHin yuyH 60111Ka MOJIAIapHU UCH-
THiTa capuaHaIrad MCCUKJIMKKA HUCDATaH KYIIPOK, UCCHK-
MK Tasad aTuaaaM. by Xoauca CYBHHHT — MCCHUKJIMK CH-
FUM AHOMANUACHMHH TAIKHI ITaIM.

Kyna To3a cyBHM 2XTHETIMK OMIaH acTa-CeKHH COBMTHO
Gopunca, y 0°C jaH nactaa xaMm My3/iaMaciura MyMKuH. Byn-
nai «yra coBurad» cyB DapKapop xosiataa 0yaMaiiu; yHu cuii-
KuTHICa KM muura OMpop KpMCTaljl TallJIaHCca, Y AappoB
my31ab konamy. Cysuu — 33°C ra Kanap COBUTHIL MYMKHH.
Illynuuraek, ra3 Ba Myaajuiak MOIajiap/iaH TO3aIaHIaH CyB-
HM TO3a UAMILAA Y¥Ta MCHMTULL XaM MYMKMH; OyHmail CyBHM
acra-cekuH 100°C nan 10Kopu TemriepaTtypara Kaaap UCHTHI-
raHaa xaM y Kaiinamaiiim, Xosupua cysHu +270°C ra xanap
§Ta MCUTHULI MYMKWHJIWIH aHWKJAHTaH. YTa MCUTUITraH CyB
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xam Oapkapop xonarta 6yamaiinn; 6upos yaiikaTuica, OyH-
Jai cyB kKyna tes ki OyrF xocun Kuwimb kainaian.

Yra ucutuin xoaucacu 6ab3aH KVHIHIICU3 X0Aucaiapra ca-
6a6 oynanu. Iy cababiu naboparopusiaapia CYIOKIMKHY §Ta
UCHII XonucacHHu Daprapad KNI YIYH Kaii HATHIMIIN Ke-
pak 6yjiran cyloKJIMKKa I0OKOPH TOMOHM OepKMTHJITaH Ba MacT
TOMOHM OMHMK UIMIIA KAaNWUIgp Haivaiap cOMMHAIN; Halua
WYWIATH XABO ACTA-CEKHMH YMKNO, CYIOKJIMKHMHT GUP MebEp-
Ja KaliHaura MMKOH Oepaiu.

Cys yu arperart xonaatna: 1) mys, 2) cys, 3) 6yr xonatuaa
oynanu. CyBHMHI OMp arperar XOnatiaH MKKMHYMW arperar
XOATTa YTUIH NCCHKJIMK IOTIIHIIN KU MCCHKJTHK aXpaiu-
i 6mtan 6opanu. Macanan, 18 r mysun 0°C ma cysra aiinan-
THpHLI yuyn 5,94 kXK wecukiauk kepak 6ynann. Akcunua, 18
CYB My3Jjaratnja yiuaHuya WCCHKIMK unkamm. bynu kyiinmaru
TeHramMa ounan udonanau MyMKHH:

(H,0),,. 2(H,0), +5.94 KK

CYIOK,
Arap 18 r cys oyru 100°C ma 18 r cys xonatura yrca, 39,64
KK MCCMKIMK THMKaIU:

(H,0),,—(H,0)_ +39,64 KK

DvE CYICK,

Axcnnua, 18 r cygun 100°C na 18 r 6yrra aitianTUpuin yuyH
39,64 kK MccurIMK Tanab KWJIMHALK.

My3 paHrcus KpMCTaJJl MOMI4, YHHHT COJMINTHPMA
Maccacu 0,924 r-em™, IUYHUHT YUYH MY3 CyB 103H1a cy3ub
iopanu. By xon taduar yayH xyma karra axamusarra ara. Ep
HIAPHHUHT COBYK Ba ¥pTa MKJIHMIM KUCMJIADHIATH CYB XaB-
3ANIAPHHUHT (DaKAT YCTKM KaBaTH My3iailin Ba xocnt 6ynaran
MYy3 XaB3aHMHT YYKYP KHCMAApMHHM My3JlallfgaH cakiab ty-
paau; LWIYHUHT YUVH MY3 KaBaTH OoCTHiaru cypaa iua 6Viu
XACT JIaBOM Tafll.

Cys noum 6yrnanub typanu. Cys Oyrununr 6ocnmu, Hapua
cylokinkaap Oyr bocumu Kabu temneparypara 6ornuk, Temrre-
parypa ouIrad caiinn cyB 6yFUHUHT GOCUMU XaM OpTajiu. -

Cys Gepk niuiia OyFEIaHraHIa MKKH KapaMa-Kapim xa-
paén coaup OVaanu; Oynapaan OMpH — CYB MOJIEKYyJ1anapu-
HMHI cyB cupTHaaH BOyrF ¢azara yrumm OVica, MKKMHYKUCH,
akCHUHYa, MOJEKYNIalapHUHT OyF dasanan cye dasacura yTu-
maunp. Cys yeruaaru ¢azo Oyrra TYAMHranmnia cyiox Ba Oyr
dasza ¥3apo AMHAMMK MYBO3aHAT Xxosardaa Oyiaau,
AbHM BaKT OMpauIru nuuaa cys dasanan 6yr azara yraaurax
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MOJIEKY/IAJIApD COHM, llyH4a Bakr Gupanru wuuma Oyr ¢asa-
naH cyB (aszara yraauraH MOJEKy/ianap COHMra TeHT Oyrain.

Cyroxauk busan mygozanam xoramuoa 6yazar Oyriune yseap-
Mac memnepamypaoazu 60CuMU Puld CYIOKAUKHUHZ auiny memne-
pamypadazu mytiunzan 6yr 6ocumu e amanadu.

CyloKMKHMHT TYitHraH 6yF 6ocuMunn ymgam yayd Top-
puueanu naiiudan doiinananunany. Halira nunerka épramuna
CYIOKJTHKHY HIYHAaH MHKIOPAa KHDUTWIAIMKH, CYIOK/IUK Hat
wunna 6yPmanu0, yHuHT OGUp KMCMu cuMo0 ycTHa opTHO Kosia-
au. CylokaukK GyriaHranuza Haiinaru CMMOOHMHT caTXy raca-
anu. Crmo6 catxy nacaitmiuHuAr KIa xucobumarn COH Ku-
MaTH CYIOKJMKHWHT ailHW TeMrepaTypajard TyHWHras OyF
6ocumura Tenraup. VIIL 1-xansanna cys OyFu GOCMMHUHMHT
0°C nan 374,15°C raya (sbHM CYBHUHT KPUTHK TeMIiepaTypa-
curaya) KuiiMariapu KeJTHpWIrad.

Arap abcumcca YKMra TeMieparypaHu, opanHaTta yKura
OyF GOCMMMHM K¥#icaK, CYBHMHT X0JIaT AMarpaMMacu Xocui
oynann.

Byr GOCMMUHMHI AHarpaMMacura acociaHu0, CyIOKJIMK-
HUHT KaiiHall Temmeparypacu Kyiiuparuya tabpudraHanu:
cyiokauk Oyr Gocusu ammocgepa bocumuea mene 6yrean mem-
nepamypadazuna Kaunaiuou.

VIll. I-xcadeaa
Cys Gyrauunr Typas Temmneparypanars Gocumu

Temnepatypa 0 [25°] 500 | 75° | 100" | 150" | 200° | 250° | 300° | 374,15

Byr Gocumu klla
Xucobuaa 0.61]3,17]12,33/38,54|101,33|476,02| 1554,33|3974,80|8589,73|22865,30

By Temneparypa CYIOKJAMKHMHI KaWHamw TeMnepa-
typacu ne6 araranu. CylOKIMKHHHT KalHHall TeMIepaTy-
pacu GuiaH Tawku 6ocmM opacuna GOEnaHMiL 6Op: Tallku
GocHM OpTraHja CYIOKJIMKHUHI KalHall TeMIepaTypacH Xam
opTanaH.

CyoK/uK 6yF G0CHMHHUHT TeMIepaTypa 6uiaH OpTHIIN
MabJyM uerapara Kamap, YHMHI KpUTHUK TeMIieparypacuraia
nasoM 5Taau. KpuTHK TeMIiepaTypaaa CylOKJIMK Ouian OyF
opacuaa TadoByT KOIMaiian. YHaaH 10KOPH TeMIIepaTypaia
Xap KaHua KaTTa OOCHMAA XaM MO CYIOKJIHKKA ainaH-
MaiaH.

CyBHHMHT KpUTHK Temneparypacu 374,15°C ra; cys Oyru-
HMHT aHa U1y Temneparypaaaru 6ocumu 22865,3 kIla ra Tenr.
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Auna my wapoutaa | Moab cyB OYFUHHUHT XaXMU, IbHU CYB-
HUHT KPUTHK XaxXMu 554 cm® ra tenraup.

Matbnym TeMneparypa Ba ocumaa cyB OMp arperart xo1aT-
HaH Gouika arperat xoJjatra 0eBoCHTa YTHIIM MyMKUH, YMy-
MaH, Xap Kalicy MOAja KYHMIaru y4 MyBO3aHaT Xonatia
6ynanu:

CYIOK20YF; KATTUK JKUCMPCYIOKJIMK; KATTHK KUCME0YF.

bouka xarruk xucmiiap Kabu, My3 xaM Xap KaHjuai tem-
neparypana Y3MHMHT TYViMHraH OyrF ©Oocumura sra OVianm.
VI11.2-kaaBaija My3HHWHT Ba YTa coBdran cyBHuHr Oyr 6ocu-
MU KUHUMATIAPH KeATHpUIraH.

VI 2-weadsan

Temueparypa ("Cxucobui) 0 -2 -4 -8 =10
Vra copuruaran cysuunr 6yr Gocnmu, klla 0,613 0,533 0,460 0,396 0,284
Myaunur 6yr 6ocumu, kila 0,613 0,512 0443 0374 0,266

by xansanian KypaMu3Ku, My3HUHT DYFIaHHIIM CYBHHHT
OyFEIaHuIIMra Kaparanjaa anya cycrt 6Vmann, aexun 0°C paru
MY3HUHT OYF 60cHMU CyBHUHI OYF GOCHMMIa TEHT.

Mys 101,33 xITa 6ocumaa 0°C na cyloxirananm; cyB 3ca
wynaain 6ocumaa 0°C ma myamaitgn: 6ocum 62314,88 klla ra
erca, My3 — 5°C /1a cylOKJIaHaIU, YYHKY CYRBZ2MY3 MyBO3aHaT
CHCTEMaJIark MY3HMHT XAXKMMW CYBHMHT X2KMMWAaH KaTTa: 1y
cababnu, bocumuunar opruiuy Jle Illarense npuHIMnura my-
BO(MK, MyBO3aHATHH Yarra, SbHU CYB XOCHJI OVIUII TOMOH-
ra cujokutanu. bocum 13374,9 klla raua oprranga My3HUHT
cyloKjanuni teMmneparypacu 1°C nacasau.

Jlekun 6ocum 202650 kIla gaH ouray, My3HHHI CYIOKJa-
HUIII TeMIeparypacu xam opra 6opanu. Macaian, 210307 klla
Gocumaa xocua Oyiran my3 +76°C na cyiokiaHanu.

Cys, OyF Ba My3/1aH UOOpAT MYyBO3aHAT XOJATHIATW CUCTE-
Ma reTcporeH cUcrTema yuyH mucos 0Viaa onanm. by epaa cys
— cyIoK, thazanu, My3 — KarTHK (azanu Ba OYF — rascMMoH
hazany TAKWI 3TaaM,

I'ereporen cucremana y éxku 0y (asanunr mapxyn 0yia
OJTAJIMTAH LIAPOWTHHY AHUKJIAIN YUYH YHHHT X0JaT auar-
PaMMacHHA TY3UW Kepax.

bBynnai aMarpaMMany Ty3ull YUyH TYpJM Temiiepartypana
CYBHHHT Ba MY3HMHT OyF DOCHMMM KaaBa/LiapuaaH, TypJiu 6o-
CUMJIa MY3HHMHI CYIOKJAHMLI TeMIlEparypacu VarapuiuiujaH
hotpnananunany.

272



AGcucca yKura temriepa-
Typa, OpaMHaTta YKura cyB Oyr 704725«
Socumu kyimmuo, VIIIL.2-pacm-
Jlaru JMarpaMma oJuMHraH. by

mmarpammanary OA yusurura  »
TYFpU KesanuraH GocuM Ba § 0,610k
TemriepaTtypana ukku ¢asa: cyp g

xamzaa OyF y3apo MyBo3aHataa
Typamu. by unsnKian 1oKopu- Q0076 1007
Ja €Typum DOCHM Ba TeMIlepa- Terrnemomigpa
Typana CyB CYIOK, xonarjia 6yia-

. AQ uMsuFMoan mact Hyk-  VIIL2-pacm. Cysuunr arperar
Tajapra TYFpHW KeJaaauran XORATIap AuaTpaMMacH.
OocuM Ba TeMmriepaTypaaa CyB

OyF xonaruaaruHa mMaBxy 6yna onanu. byHuaan Kypunanuku,
Ooocum AQ YM3MFMIAH NMACTPOK KaMalTHpHWIca, XaMMa CyB
Oyrra aitanub keraau; arap 6ocum OA uM3HFMIaH Oanam-
POK, K¥Tapuica, OYFHUHI XaMMAcCH CyBra aiJiaHaay.

OB uu3uru My3 OyF OOCHMMHMHI TeMIlepaTypa Y3rapuiiu
Ouna y3rapuumau kypeataau. OB uM3HFUHMHT YCTHIATH HYK-
Tajapra TVFpM Kejiaauran OocMM Ba TemIieparypana Mys, Oy
YW3MK TArKWAaryd HyKTajgapra TYFpu Kegaaurad 60CHUM Ba TeM-
neparypajaa sca Oyr o6ynanu. OB um3urura TVFpu KejJaauraH
focuM Ba Temrneparypauzarina Mys OwiaH OyF myBosaHaTia
TYpaau.

O nykracuna OB uusury Ba OA ynsurn Oup-6upu GuiaH
Kecuiaan. by epna yu dasza §3apo MyBosaHataa Typaa,

by xonma cucrema Oyr- cyB-my3 Oupruna 6ocumpa (0,610
kIla) Ba dakar 6urra Temneparypana (0,0076°C) Gupranuksa
masxyn 6yna onanu. ByHna temrieparypa oummpuica, My3 cy-
FOKJIAHUO KeTanu; TeEMINEepaTypa nacaliTUPUIITAH/IA 3CA CYB My3-
71a6 xonamu. Arap 6ocuM OlIMPUIICA, OYF KOHACHCATIAHAIH,

OC uM3¥WFKM MY3HMHT 2pULI TEMIIEPATYPACMHMHT BOCHM
Varapuiiu 6unaH y3rapuiuvnu Kypcataau. By unsukia 6ocum
BOA uusurunarn 60cuMra Kaparaiaa opTuk, OViranu yuyyH,
YHIa TYFPH KeNnajuraH wapoutia OyFHUHT OYIHIIN MYMKHH
aMac. bocum opTuiny GUIIAH MY3HHHT CYIOKJIAHULL TeMIlepa-
Typacu nacasiau. by Jle lllarense npunHimnura TVepu Kenajiu,
YYHKH CYBHHHT XaKMH MY3HUHI XaXKMUTa Kaparanjia KHIuK-
aup. UlyHusr yuyn 60cHM Kynaiiranaa My3 CYIOKJIaHULLIM J0-
s3um. OC unsuruna ukku Basa: cys Ba my3s 6op.

ITynktup unsuk owaan yuaunrad O unsuru OA unsnru-
HHHTI gaBoMu 0¥nud, yTa COBHTHMIATaH CYBHHHI OVF DO0CMMU-
HH K¥pcartaiu.
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OB un3HFUHHHT IACTKX YETApaCcH, Ha3apusl XXKHMXATIaH Kapa-
ranaa abcomoT Horaya naBoM 3THINH Kepak; OA uu3uri 3ca
374,15°C raya naBom 3tanu. By Temneparypana cyB OyFMHHHT
6ocumu 22865,3 kIla ra eraau; OC YH3HFUHHHT OXMPIH HYK-
TACHHM TOMUIL Makcanuna, TamMmmaH Ba BpHJUKMEH TOMOHH-
IaH ojub OopuiraH TeKUIHPUILIAP SHa 5 XU My3 BOpIuru-
Hu kypcatau. Yuap 11, 11, V Ba VI my3nap ne6 Genruwnanam.
IV My3uuHr 60psiurn ucbornanmarad. By My31apHUHT COJTALI-
THpMa Maccacu | nan optuk 6ynanu. Macanan, VI mys 2103507
xITa Gocumuzaa xocwa 6ynanu. by mys +76°C na spuiinm. bus
YHH MCCHK My3 neiiuinrmus MyMmknH. VI Mys xam kauid stmn-
raH; yHusr 3951675 x[1a Gocumiary CyloKIaHuil TemMnepary-
pacu +192°C pa conuurTupma Maccacu 1,5 rem™.,

VIIL.5. CysHunr kumMéBuii Xoccanapn

1. Ukku xaxM Bogopos 6unaH 6up Xaxm KUCIOpOo. peak-
LMsAra KUPHILTAHUAA KYAa KYTT MCCHKJIMK YMKAIH; «KAJIH-
poK ra3» ae0 atanrad 6y apasalliMa aJaHFACMHHHT TeMIiepa-
Typacu 3000°C nan optu® ketaau; JekuH Oy peakius amajira
OIUMPHJIMIIM Y4yH apanaiiManu 550°C raya KU3IuMpHIL Kepak
(xona teMneparypacuna 6y peakuus xyzna cyct Gopaau; apa-
nawMaHuHr 15—17 ¢dousu dakar 54 mMuwumapn HuwinariHa
peakLusara KMpUILIA OJIajiH).

2. CyB MOJIEKYNATIADH HUXOATIA KYII MUKIOPAA UCCHKJIUK
YyuKULIY GunaH Xocun 6yrrannuru cababim cyB HCCHKKA Xyaa
yugamauaHp. Cys 6yrn 1000°C gan i0Kopuaa HUX0ATIA 03 Ja-
paxaaa BOJOPOI Ba KHCIOpOAra axpanaau, OYHH CYBHHHT
TEPMUK AHCCOLHMNAHUIWIHU 1eb IOpDUTUNAAM BAa KYHH-
Jaru TeHraMa 6wiaH udonanaHanu:

2H,022H,+0,—483,6 kX
TemnepaTypa KyTapuiranga MyBo3aHaT VHITa CH/DKHILIN.
2000°C pa cyBHMHT TepMHK napyananmy 1,8 ¢pousra, 3092°C
na 13 dowusra, 5000°C pa 100 dousra eranu.

Hemak, cyB Huxoatna 6apkapop momta. CyB aToMap KHC-
aopoa 6unaH 6GUpUKUO, BOLOPOA MEPOKCUI XOCHI KUIAIN:

H,0+0-H,0,

Cys ra3 xonuaary ¢prop OMIaH peakuusra KHpULIraHHAA
aTOM XOJIMAArH KUCIOPOA aXpajind YMKanu:

H,0+F,»2HF+0
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Cys xnop GHAaH XaM peaKkuuAra KHPULIagH:
H,0+CL2HCIO+HCI (nact Temnepatypana)

- Y¥F xonrumarn K¥Mup opkanu cye Oyru yrkaswiranuaa CO
- Ouman H, HMHT apanraimimMacH Xocun Gynanu:

C+H,0@CO+H,

Cys dakaT Metannmacinap GHIaH Mac, MeTannap Ounad
XaM peakluAra KMpuiia oiaaan, MacanaH, RIKopHi (MUIKO-
puii-ep) Metanaap CyBHU y# TeMnepaTypacuaa napuanaiigu:

2Na+2H,0-H,+2NaOH

Hiukoprit MeTanIapRuHT FHAPHAAAPH XaM CyB GHaH pe-
axuusIra KHPUILraHAa BOAOPOA aXpaind YHKaAH, MacaJiaH:

NaH+H,0—-NaOH+H,

Maruuit Ba pyx [00°C aax woKopH TeMneparypana cys G-
FAH peakumara KMpuIuang.

Y¥rnadrad Temup daxar cys 6yrM OHAaH peaKumara K-
PHITIATIN:

2Fe+3H,0223H,+Fe,0,

Acs Metansiap (OATHH, TUIATHHA, KYMYLI) Ba CHMOD CYB
Ounan peaxuusra KHUPHILIMARIH.

Cys daxar oagmit momnmanap OunaH 3mac, Meraﬂﬂap Ba
MEeTATAMACTAPHUHT OKCHITapH 6uwiaH XaM peakuHAara KupH-
uIub, acoc XaMia KMCIoTaaap XOCHA Kufaau, MacanaH:

CaO+H,0->Ca(OH),; SO,+H,0-H,S0,

3. Bab3n Mypakkal Ba coAWil MOATANAPHHHI MOJEKYNaNa~-
pH M2abayM MUKIOPAArU CYB MoReKyaamapy OunaH GUpHKHG,
yAapRH ¥3 TapkuOuaa cakaad Typagu. Macanak, OK, PaHIin
CyBCH3 MuC cysibaT CuSO, cyBra CONMMHCA y XYKapaas, YyH-
ku 6y Baktaa CuSO HHHT Xap Kaficy MosexynacH 5 Ta cys
Monekynacy Onnan kymmans, CuSO, 5H,0 Tapxubnu GHpHK-
Ma (TYTHEH) XOCHT KUAagH. Y3 Tapkuﬁnna aHa LyHaan «KpH-
CTANMH3AUHOH» CYBU OVAraH Mojaanap KpUCTATATHIpaTaap
(€xn TuapaThap) Aed arananm.

Bab3u ruapariap Y3MHUHET KPHCTAUIH3ALUOH CYBHHH XaBo-
Aa RYKOTaau, HaTHXana yaap HypalIH, SbHH KPUCTALT IHAK-
NHHU HiKoTaoM; 6abp3K MOLBANAP XaBoAaH ¥3ura CYBHH TOp-
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THO oMb aHUK, TAPKUOIH rHapatiapra ainiananu; 6abr3u MoJL-
Jajlap XaBoAaH HaMHM 11y Kaxap KT TopTtuO onaauku, Oy cyB
Oyru KoHjeHcATNaHMO, 1y Momaa 6unan TVHiMHIaH 3puTMa
Xocui1 Kuuaaum; 6y xonuca aifftHu MOJJIAHMHT XaBojla HAaMHKHO
KeTHIM 1eb atanaan. Xapoja HaMUKUO KeTaluraH Mojianap
KYWIH TMTPOCKONTMK MOmianapinp.

4. Kyna xyn y3-y3uua GopaguraH peakuusiapia cys Oyru
Karajimsatop Basudacunu yraam.

5. Cys Tty3nap OumiaH peakuusra xupminub, xuciora ga
acoc xocuit Kunanu (rumponus) (X-606ra Kapanr).

6. Cys Kyr61m Moy1a OVATraHIury YUyH KYIMUMIUK aHOPra-
HUK MOJIAIADHM Y3KUIa SXIIW 3PUTAIH.

VIILG.1. DpaTmanap Xakuaa yMyMui TYmyHuanap

Hrku éxu 6up nena xomnonenmdan ubopam kammuk €xu
CYIOK 20MO2CH cycmeMa spumma deb amaaaou. .

Y3 arperat xonaTHHW 3pUTMAra YTKkaszajaurad Mojana pu-
TYyBUM Xucobaanauu. DpuTma OUp XKMHCIK cucrema oynra-
HHU YYYH KV3 Ba MUKpoOcKon OuiaH spuTMa MUMAAru 2pu-
TYBUYM Ba 3pUraH Mo/ia sappavdaitapuin xkypud Oyamaiiam.
DpuT™Ma TapKnoMHmM yaraprupuil MymMxkun. Macanau, cyib-
dart kuciaoTa €KW HUTPAT KMCAOTAHU CYB OMlaH Xap KaH-
jai nucdatna aparaugupuut mymkud. Cynsdar kucnora-
HUHT CYBIA DPULIM Xe4 KAHAAH uerapara ara smac. Cnupt
XaM CyBAa MIYHAAN SpUHIM.

Mopanap uerapacus 9pUraHuaa 3pUTMajia 3pUTaH MOJI-
saauHr dhous mukaopu 0 gan 100% raua 6¥nanu. bynnaii xoi-
Jlapaa 3pYBUM Ba 9PUTYBYM opacuiary aiiupma iykonaau; oy-
JapaaH WCTAaraHMMHU3HY SPUTYBUM j1e0 Kabysnl KWIHIIHAMM3
MYMKHH.

Jlexun xypa k¥nuuaMK Momiaiap aifHu Temreparypana
MabJIyM uerapara kaaap spuitan. Macanan, yit Temneparypa-
cUia Ol TY3WHMHT cysaary sputmacuna NaCl nunr Mukao-
pH xed KauoH 26,48% naH oprMaiinu.

Spurmanap TapKUOUHUAT Y3rapyBUAHIHIH YIApDHH Mexa-
HUK apajamManapra skuH 1e6 kapauira MMKOH Oepaan. Jle-
KHH YJapHUHT OMp XKMHCIMIMCM Ba KVI XoJulapiia 3pyB4yaH-
JIMKHUHI MAabJIyM 4erapagaH OUIMACIMIM SPUTMAIAPHM KH-
MEBMIT GupukManapra skuramtupan. yraait kunnG, spumma
MEXAHUK aparauma buian Kuméeui Gupuicma opacuoaey opaiix
X0Aamuu 32aanatiou.
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VI 3-ncadeaa

Jlucnepe CHCTEMAJAPHAET TYPAAPH

Nuenepe I IC!’-;T;L:::I". Iihwmm Pz Viriamn
CHCTEMA TYPH Muscsnmp 3appauarapuusr KODHAHATH Xop o
¥ Okt KOOHIHHATH KHcobita)
1.Maran Tynpox 6u- Jlokika 3appa- |Oconruna Onnuii 100 nan
aHenepe JIdH CYB apa- |MalapuHu ofl- (uykaau. bab- [duasTpaan Karra
CHCTeMaIap |1aiumMacu I KV OMnaH [3aH Onp Heva |(MacanaH,
XaM KVpMIL  (MUHYTAA 1¥- |(QHIBTP KO-
MYMKHH Kalu FO31aH)
: YT™Maiim
a) CycreH-
susutap (cy-
TOK MYXHUT-
JIATH KATTHE,
MOLIAHHHT
Maiizia 3ap-
pagaap)
6) amym- |Vemwmak  |[Jlodika Tom-  |Xymm oko- |Xymmu 1oko- |Xyamm
cusap (cy- |MOiM €KH  |YHWIApUHI pupary kabu |[punaru Kabu [10KopH-
0K MyXMTAa [OEH3MHHM  |Ofan# K3 JATH
Bolka cysra conub |Owian Kypum Kabu
CYIOKIHK HalKATHIU-  |MYMKHH
HUHT Maiiga |[1aH XOoCwI
ToMUWIapK) [6¥nran
apaialiMa
2. Komnoun |Tyxym Tunnk.3ap- |Y30K Bakr Kk tenmmx- | 1—100
IPUTMATAD  |OKHHWHT pavATapUHE  TABOMMIA LI YIIETpa-
CyBIATH chakar yib-  |KMiHETmUWK |dsTpaad
IPUTMACH  |[TpaMUKpOC-  |BIUIaH YMaiim.
KOM epaaMuia|uyKanu Quimit
KYPHLL MyM- (hrsTpRaH
KHH YD Keranm
3. Xaxukwit |Kann éxkn | Tunuk 3ap-  |Y¥kMaiion Bapua I nam
(umn) HATPWH X0~ [pavanapHi deTpaap- | KUUMK
IpUTMANAP |PHAHHHT XATTO YILTpa- naH b xe-
CYRIATH MHKPOCKOI TaBepanu
IpHTMacH  |Epravu OGM-
JlaH XaM Ky-
pud Gynmaii-
hiis
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DpurmanapunHI GH3KK xoccarapn (macanan, KaitHa TeM-
neparypajiapy) dpHral Mo/ula MUK10pH OpTuLy OuiaH y3ra-
panu. Kymunua 2pyUT™Ma Xocnn 6¥nrannaa xaxmmii Ba sHepre-
THK V3rapuuiap 103 Oepanu.

K¥numinuk MoAaallap SpuTMaJapiHuHT Kiu MEBII Xoccamapu
SPUTMaJIa SPyBUM MOJJIA MUK/IOPH OPTHIIN DWlaH Kam y3rapa-
. DpUTMaIap XKOHJIH Ba XOHCH3 Tabuat/a, aH Ba TexHUKana
KaTTa posh VitHaiiaun. XaiiBoH Ba YeuMIMK opranusmuaart gu-
3MOJIOTHK Xapa&HJiap, Tabuataa YYKMHIN XMHCITAPHUHI XOCHIT
EYIMLLIN, KYTUMIMK CAHOAT KapaCiiapy (Macanan, MIIKopiap-
HMHI OJIMHMILM) acOCaH 3puTMaiapia coaup Oyianm.

VI1I. 6.2, DpuTMAIAP KOHUEHTPAUHACH

Ipummanune EKU IPUMYSHUHURZ MABAYM Macca MUKOOpuda
Gk MABAYM XaxcMuoa spuzan modda Mukoopu Ipumma KoHyeH-
mpauuscu de6 amanraou. ,

DpuTMa KOHILEHTPAIMSCHHN Oup Heva yeyita udonaiam
MYMKMH.

|. Dpuzan Mo0Oa MACCACUHU IPUMMAHUNE YMYMULL Macca-
cuea nucGamu spueat MoOOaHUHS Maccacu YAYUWUHU MAWKUA
amaou:

w(x)= P e,
m(x) + m(3purys) °

(VIIIL.2)

(6y epna: m(x) — dpuran Momia mMaccacu). By kuiimar Huc-
OMit KaTTaNuK YurdaMcu3 oynanm. by knitmarnu 100 ra xynaii-
THpWICA, Macca YJIYIIMHUHT (ousnapaa xucoGnanran Kuid-
mati osmHaau, 1Ly 6uian 61pra spuran Mozia MHKJIOPH 9PUT-
MaHUHT yMyMmuii MHKIOpHra HECOaTan dous xpcobuaa xam
uonananann., bBynunr yuyH 100 r spurma tapkubuaaru spu-
raH MojuIa MUKJI0PH XHcobaanain:

c%=110% (VIIL3)
a+a
oy epaa: C% — 2pUTMAHUHI Macca JOU3M, @ — IPHTAH MOJI-
13 MaccacH, ¢ — IPUTYBUM MaccacH (KOHICHTPAUMSHIUHT o
nan C% wdonanapra ¥ruul yuyH @ vu 100% ra k¥naittupu-
JNILN eTapiananp).
DPUTMA KOHIEHTPALMACHHM Moab-housaapda xam ndoma-
Aau MyMKuH, GyHHHT yayH 100 Mosib 3puTMaia apyBaM Moi-
JAHWHT MOJIb COHJIApPH XHCOOMaHaIN:

%C, =" .100% (VILL4)

n‘iz +
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Oy epna, C, — 3puT™Ma MOAb-@OlU3YU, N,— IPUTAH MOIIA MOJIb
COHM: ;

= o, (VIIL5)

(Oy epna: g, — apuraH Moaaa Maccacu, M, — YHUHT MoJieKy-

JSIp MAccacu), n, — 3PUTYBUMHHHI MOJIb COHHM, = o1 (6y
M.

2
epaa g, — JpUTYBYM MaccacH, M, — SPUTYBUMHMHI HUCGHI
MOJIEKYJIIP Maccach).

Monb-ghousaap Gunan Gup kaTopraMoiib KMcMaap (éxku
!

VAyuraap) xam uuiaruaaan: N, = — SPUTAH MOJ-

no+ My

AAMONb KUCMH, N, =—"'— SPUTYBUMHUHTMONb KHUC-
: Mty
MU AN D. VIapHUHT HUMFMHAMCH A0UMO | T2 TeHr: N+N=1.

2. DpuT™Ma KOHUIEHTPALMSACH IPUTaH MOMIAHMHT | JuTp
IpUTMAJArd MoJuIap couu ounan udonananamm.

Aeap 1 a spummada 1 moav spuean modda Gyaca, Gywoaii
apumma koruewmpayuscu 1 moaap 6yaadu ea M 6unanu Geneuna-
nadu. Arap 1 n spurmana 0,1 Monb 3pyBUM Mosjna 6yca,
VHUHI KOHIEHTPALMACH I LIUMMOJIAD 3PUTMA neiinia-
au (0,1 M). IOkopuaarn Tabpudra 6uHoOaH

c - .’3@_( <.M°-1"_=)_].

v a P

3. Bpumma xonyenmpayuscu spuean moddanute 1 aump spum-
Madaeu KeusareHmaapu conu Guaan xam ugodaranadu. Byn-
fait SpUTMANAp HOPMAJd KOHUEHTPAUMSAIU IPUT-
Mamnap aed arananu.

Hopman konueHTpaunsaHy Xxucobrail yayH Kyitunaru ¢op-
mysanad (poinanaHunanm.

1000

™y (VIIL6)

Oy epna: C, — 3pUTMAHMHI HOPMal KOHUEHTPALMACH, @ —
IpUTaH MOJIA MaccacH, & — 3PUraH MOMIAHVHT SKBUBAJICHT
Mmaccacu (r-Moab!), V' — OpUTMaHMHI YMYyMMH Xaxmwu (M1
xucobuna).
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Kynunua C, ypunna H (éku N) xapdrapy xam HiaTi-
A, DpUTMa HOPMAJ KOHIIEHTPAIMSCH MO~ 6uwian npo-
JdalaHaln:

M
Ce=2 (VIIL?)

Mucoa. Opurmanunr | autpuaa spuran docdar kuciora
H,PO, aunr maccacu 65,34 r ra TeHr. DpUTMaHUHT HOpMaJ
KOHUEHTPALMACHHN TOIIMHT,

Eumwm: bunamusku H,PO, HMHI 9KBUBAIEHT Maccacu
98:3=32,67 - MOJb™ ! By mﬁma'maﬂ toitnananub C, 1y xucob-
JNAHMH3:

a-1000 65,34 r- 1000 M
C,= - =2H
2-¥ 32,67 r-aks- 1000 mr

5. OpurmanapHuHr QU3UK XoccalapuHu TaBcudaaia
KYNUHYa M 031 471 b KOHUeHTpaumanan doiinananwianm, Ipu-
myeuurune 1 ke maccacuda | moav 6upop modda pumut xocuai
Kuaunean spumma konyenmpayuscu 1 moasas spumma o0e6 ama-
Aaou.

C a-: l[}llg

MO e M'

(VIILY)

byuma: @ — spuran Momia maccacu (rpammiap Xucobu-
J1a), 6 — 3PUTYBYM MaccacH (rpammiap xucobuaa); M — 3pys-
91 MOJUIAHUHT MOJIEKY/IAP MACCACH.

Y3apo peakumsra KUpULIaJnrad MoJJlagap apuTMazapiia
VIAPHHHI HOpMalib KOHIEHTpauusicu y3apo teur 6Vica, Oy
SPUTMAJIAPHUHT TEHT XXKMIapUaa MOIAIAD KOJIIMKCH3 pe-
akumsra kupuinaan. Hopman KonueHTpanmscu Oup-oupunu-
KHra TeHr OVIMaraH SpMTMaNapHUHI KOJIMKCHU3 peaklusra
KMPULIAAMTAH XaXMHU VIAPHUHT HOPMALIMTHIA TECKAPH Tpo-
nopiuuoHan oyaanu:

h_nN
N, (VIII.9)

Oy epna: N,, N, — ¥3apo peakuusra KMpuIIa€Tran 3puTMa-

JIAPHUHT HOpMM KOHUEHTpaUMsiiapu, ¥V, — OMPUHYH DPHUT-

MaHMHI Xa*>XMH, V?_ — UKKHMHYH SPUTMaHHMHT XaXKMH.
IOKOpH)la KEATUPpWUATaH TeHriaMa mumpaaul meH2aamacu

HOMM OW/IaH aHAJIMTHK KMMENA KCHT KVIUIaHMIaIu.,
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OPUTMaHUHT | MHJUIMIMTPHIATH 3PUTAH MOALAHMHT Mac-
ca MUKIopH THTp ae6 aramanu. Tutp OMiiaH HOpMasl KOH-
LEHTpallMg opacuia Kyiuiaru TeHIJIMK MaBxXy/:

THTp=——- (VIIL10)

By epna: B — spurad MonIaHUHT DKBUBAJIEHT Maccacu, N —
IPUTMAHMHI HOPMAJI KOHLIEHTPALIMSICH.

Miucoa. Convmrupma maccacu 1,19 r-em™ 6ynran 38%
HCI spurMacuHMHT TUTPUHU TOMMHT.

Euwmr. ByHuHr yuyH Kyituaarnda xucobiain yTrkazamus:
aBBAJI 3PUTMAHMHT HOPMaJl KOHLEHTPaUMsICH Tonwiaau, oy-
HMHT YuyH | 71 spuTMaHuHr Maccacu 1190 r skaHauruaaH
doiinanaund, ynnparm HCl maccacuny Tonamus:

1190 — 100%
m(HCl)—38%
38-1190

Hucbatnan m(HClhH= e =452,2 r HCI.

m(HCl)  4522r
1000 1600 mn

Cyurpa TUTPpHM XHCOOJAiMWU3: mump =

=0,45 r-mor .

VIII. 6.3. Tyiiuuran spurma

Karrug Momia spuTyBuMra TYIIHPHATAHAA YHUHI WOHJIa-
pH KM MoJIeKYaaIapy KyTOan SpUTYBYH MOJIeKyJaanapH Gu-
JIaH TabCUpJalIMUIn HATHXKACHIA IPULL XKapaéHu DolaHamu.
DpUiI BaKTHIA 3pUIL KapaéHUra TecKapy 6VaraH Kpucramia-
HMIU KapaGHu XaM HaMOEH 6yna Souutaiinu. purmara YTras
3appavasiap KATTUK KUCM CHPTH OMAAH yYpalraHia yHra Top-
MM, KailiTagan kpuctauianaaun, Jdemak, Oy epiia MKKW Kapa-
Ma-Kapuiu xapaét conup 0Vinanu. Jlactnad spuill xapaéHu Te3
Gopaau, JICKMH 3pUTMajia 3appavyajlapHUHT COHU KyNauraHu
capu, KpHMCTalaHuul Kapaéuu Tteznawaau. Mavaym Bakr
VTraHJaH KeMMH MKKaJla KapaéH Te3JINIM TeHIJIalaiau, SbHH
OMp CeKYH/Ia Heua MOACKY/a 3puTMara yrca, LIyH4a Moje-
KyJjia KalTajaH KpucTaulaHanu. Y BakTaa spuran monna om-
JIaH 3puMail KoJIraH MOJijia opack/ia AMHAMUK MyBO3aHaT Kapop
Tonanu, spurma tViduHanu, [ynsmait xunub, spumail Koara
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Mozia GUNaH YeKCH3 y30K, BakT GMpra mMaBxya 6yna omamm-
raH, s’bHU MYBO3aHATAA TypajuraH 3puTMa TYHHHTaH
opuTma neb aranamm.

VI11.6.4. Dpysuanimk

Monaanunar 6Upop IpUTYBYKRAA IPUIT OUL XYCYCUATH 111y
MOJLAAaHMHT 3pyBYaHanru aed aranaan. Moaaanap-
HUHT 3PYBYAHJWTH (9bHM TYHMHTAH 2PUTMacCUHMHT
KOHIIEHTPAIMSICH) DPUTAH MOMIAHWHT BA IPUTYBUMHUHT Ta-
Ouartura, WYHWHIEK, TeMneparypa Ouian Gocumra OOFINK,.

Atinu moddanune masaym memnepamypada 100 ¢ apumyesu-
da apub mytiunean Ipumma xocun Kuaaduean Maccacu yHuHe 2pye-
“HaHAUK Koathguyuenmu (éxu apysuanaueu) ded amanadu.

Kyiiuna 6ab3u momanapauur 100 r cyena 20°C naru spys-
YAHJIMTH KEJITHPWITAH:

Moia DpyBUAHJIHK, T
CH,0, 200

NaCT 35

H,BO, 5

CaCoO, 0,0013

Agl 0,00000013

Hazapnii Xxuxatnan onrania MyTIako spuManiamray Moja-
Jja 6Ynmaitam, XaTro ONTHH Ba KYMYII XaM Kyjia 03 napaxkajia
O¥nca xaM cysiaa 3puiiau.

la3napHUHT CYIOKAMKIApAA IpYBUAHIAUTH Y.
Ilenpu konyHu 6unan ndonanananu. by KonyHra Mysodmk,
yaeapmac memnepamypaca Masaym Xaxcm CyloKaukoa Ipuean 2as-
HUHZ Maccacu wy easHune bocumuza myrpu nponopuuonan 0y-
aadu:

m=k P (VIIL1D)

Oy epia: m — MabIyM XAXKMIATH CYIOKIMKIIA 3PHIaH Fa3HWHT
maccacu, P — ra3z 6ocuMu, kK — nponopumoHaIuK Koasd-
byvunentn. Macanan, 101,325 kIla 6ocnmna. 0°C remnepa-
Typana, 1 a cyena 0,0654 r kucaopoa spuca, ¥ima Temnepa-
Typana 202, 650 xlla 6ocumaa 0,1308 r kucinopon >puitan.
Bocum optran capy ra3 3uuinru xam optiiy cadatnm 0,1308
r kueaopoanunr 202,650 klla Socummarn xaxmu 0,0654 ¢
kucnopoauunnr 101,325 kI1a Gocumnaru xaxmura Tenr 6¥ianu,
HNemax, lenpu xoHyHUra MyBoQUK, MasayM xaxcmda-
2u cyrokaukda 3pueaH 2as3HuUHe XadcMU VHUHZ
napyuan Gocumuea 6oFauk 3amac,.
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I'azjap apanaiiMacy puTHITaHAa Xap Kalcu ra3 Mycra-
KHJT PaBULIAA 3PUIIN, SSbHU OUp 2a3HuMe dpuiiuza apaiamma-
daeu Oowxa eazaap xew Kandai xaaan oepmaidu, spuean 2as3-
HuHE MUKO0pU YHUKE nApuuan bocumMueazuna nPonopyuoHan 6yaa-
ou (leupu-Hanemon xouynu). Tenpu Ba I'enpn-Ilanbron
KOHYHIApUTa CYIOKJAMK OHJIaH KMMEBHI peakiusra KUpHiil-
Maiimran razjgapruda (nacr Socumia) 6yincyHau.

| 1 spuryBumaa 1© remneparypaia sa P 6ocumaa apuidam-
FaH ra3 XaokKMHU 2asHiHe apyedaniuk Kodppuume HT U JIeHU-
aanu, 0°C na | n cysna 0,048 n xucnopoi spuitnmn. bocum 4
MapTa KVrapuiarania xam | cysaa myH4Ya KUCIOpoi dpuii-
BepaiM, JIEKMH Oy XaKMIaru rasHMHI Maccacu OOlIIaHFUY
documiarura Kaparasaa 4 Mapra opTuk, oVaauu.

Temneparypa KVTapujauniinM OMaaHd ra3HUHI CYIOKJINK-
JlarW PYBUYAHIMIN KaMas Bopaau, YYHKH Ta3HUHI CYIOK-
JIMKJIA SPHUILIKH KYTTHHYA MCCUKIMK YHKMIIK OuIan conup
OVnmanu.

l'aznapHUHT CYIOKJIMKIIAp/ia 2PYBYAHINTH rpammiiap Ou-
Jad amac, 6anku MuwuIwInTpaap ounan udonananaau. Ma-
canan, 20°C aa 100 mn cysna 87,8 mn CO,, 3,1 ma Kucio-
poa 3pHAIN.

CYIOKJIMKJIAPDHUHT CYIOKJUKIApPAAa 2PUIIHU y4
Xy OYJIMIIM MYMKHH:

1) eyroxmkmnap y3apo uctairad Hucbataa apasaiuaiu (Ma-
cazaH, cyB 6unaH CrMpr);

2) cyIOKJMKJIAp ¥3apo MabJiyM derapajardHa apajauiaim
(macanan, cys 6unan dbenon); \

3) cyloknukiIap y3apo apainammaiinu (Macanad, cys Ou-
aH cuMo0).

CyIORJIHKHHHT CYIOKIHKIR IPRIIH TeMrepaTypa OpTHILH
OuIaH opTaii, JIeKHH 6ocHM Varapraiaa KaM ¥3rapaiu. Dpui
HuxoaTna karra (101325 klla yvamacuia) Gocum K¥nnaHra-
aarvHa kynast Gouuiaitan.

KaTrug KHCMHMHT CYIOKJIMKAA 3PYBUAHAMTH Y3rapMmac
focumaa reMneparypa opruiiyn ounad optaau. JlekuH KaTTHEK
MOJIIA DPUTAHMIA UCCHKJIHK axpaiica, Oy MOIIaHNHT JpyB-
YAHJIUTH TeMIiepaTypa opruiiy 6unas kamasin. VIIL3-pacm-
na 6ab3y TY3JAPHMHI 3pYBUYAHAMK jUarpaMmacH
KenTupuiran; abeiumeca VKUra TeMrnepatypa, opauHaTa yKura
100 r cysna spvran moaaa Mukpopyu kyituaran, Jlnarpamma
YU3MFUIA CTYBUM Xap Kailcu HyKTa TYHMHraH 3puTMa KOH-
LEHTPAIMACUHN, YM3NK TENacHaari coxa yra TViiuHrai 3pur-
MajlapHu, YM3MK Taruaary coxa TYHMHMaraH spuTMaliapHu
K¥pcatanu. TViluuran apurma 3xXTHETIUK OUNaH COBYTHIIAH-
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fb’ﬂl— Aa yra TVHMHTaH 3puTMa
fﬁ?—e\* 11 A V{L;'ﬁ XoCcHJI OVAMINK MYMKHH,
37#0|3 o0 (4271 nexun YTa TViiHHTAH SpUT-
S 72 e 7 Ma GapKapop cucTeMa sMac.
% o B\ Arap yra TViiMHran spurma-
o sob=t 8% ra 3pyBYHM MOIAHMHT K1Y~
Y & Larf ‘Pﬁ:&r»s i KMHA KPUCTAIW/IaH COJINH-
§ w0 ,\*,7 Nact ] ca &u oput™a yaiikaTii-
b} 2 (Ul § ca, cucremMa TYHMHTraH
& L spuTMara ainaHub Kerub,
0w 30 59 0 9 9pPUral MOJIAHMHT OPTHK-
lermnepamypalc ya MUKAOPH 3PHUTMajaH
VIIL.3-pacm. Typan Monanaiap aXpannb YHKaIH.
IPYBYAIIMIHHMHT TeMrepaTypara bassu xoiuiapmaa 3pyB-
GOFIMKIUTIL. YAHJIMK JTMATpaMMacujia yn-

3UKHUHI CUHUIIUHU Ky3a-
TaMu3. Macanan, HaTpuii cynbgaT TY3MHHHT 3DYBUAHIMK -
arpammac uyusuru 32,38°C pa cmHamu. by temmnepartypania
KyHunaru MyBOo3aHaT Kapop TOTIaau;

Na,SO, 10H,022Na,SO,+10H,0

Arap spurmanu 32,38°C an nact temreparypana OyeiaH-
TMpcak, Na,SO, IOH O TapkubaM KpHCTAUITUIPHT XOCHI
Oynanu; J‘IeKHH §2 38 C JlaH 10KOpM TeMrieparypana OyenaH-
tiapcak, Na,SO, kpucraurapura sra 6ynamus (VIII.3-pacm-
Jlan Kj'fpmi?‘—ﬁ

[lynnait kKuauG, 3pyBYaHIMK AMArpaMMacuHM YpraHuiil
OpKaIM 9puTMaja Oopaérran KMMEBMIl XKapa€Hiap Xakuia
TVFPU XyJ10Ca YMKAPULT MYMKHWH.

KaTruK JKUCMHUWHT CYIOKJIUKIA 2pyBUaHIUTHra 60CHM HH-
XOSITIA KaM Tabeup Kypcaranu. JIekuH Huxostia karra 6ocum
IPYBUYAHIIMKHU Y3rapTupub 10bopann.

VI 6.5. Moanaiapaunr DpHIN HCCHEIHTH

Mopnanap SpHMraHaa MCCHKIMK JOTWIany €KY axpaiud
yukaad. Monaa spulll BaKTHAa KaTTUK MOJUIAHWHT KPHUCTAJLI
nanxapacu Oy3unub, MOAda 3appavyanapy 3pUTMana TeKMC
TAPKAIUO MCCUKJIMK 10TUIaIM. Momia spuran BaKTia YHUHT
3appavyajiapy SpUTMajia CoNbBaTJaHaJNu, SbHHU 3PUTYBYU MO-
nexkynanapu Ounan Kyurman0, Hccukank axpananu. lemak,
SpMII MCCHKJIMIM MKKM KMCMIaH ubopar Oynud, Oynapaas
OWpH CONbBATIAHUIL UCCUKJTUIU, UKKUHUMCH 3CA MOJUTAHUHT
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KATTUK, CYIOK Ba ra3cHMOH XOJIATAAH IPUTMA XONaTura YT
MCCHKJTUTUAND.

MoAaNapHIHT pULL HCCHKIUTH SPHTYBYN MuKiopHra
xam DOFINK. Arap SpuTyBIHIAH KYT MMKZIOPAA OMHCA, MOJI-
JAHWHT 3pHLT HCCUKJIUTH yarapMac KHHMaTra sra GS?J]Z;JIH.J

Bup moab modda apueanda omuaadua éKu axepaaut wuka-
Juean UCCUKAUK MUKOOpU Wy MOOOaHUNZ IPUWL Uccukaueu ded
amanau. :

VI 4-xcadean

[ (0 ST

Mamia hopmyrach Dprul HECHETHIM, KK pmoan

KNO, —35.65

NaNO, —26.44

H,S0, 74,67

KOH 55,61

Na,CO, 25,10

NaECO]'I(]HlO —66.94

Arap MOAIA CONBBATIAHMACA, YHUHI SDUIL HCCHKIUIH
manduil Kuiimarra sra 6yanm. Arap CONBBATIAHMII KyWIn
Gynca, HCCHKJIMK YHKAIH. VI11.4-xansania 6ab3u Momsanap-
HWHT 9PUII MCCHKTMKIIAPH KENTHPUILTaH.

By xansaman KOH, Na,CO, KabH KYWIM conbBaTianys-
4 MOJLIAIAPHIHT SPUIL MCCHKINTH KATTA SKAHIMIUHN KYpULI
wymkis. Na,CO, Ba Na,CO -10H,0 HHHT 9pHII McCHKIMKIIA-
pUHM CONMMILTUPHD kypu6 Na,CO, HUNT ruiaparianum uc-
CHKJIMTH 25.10—(—66,94)=92.04 kX-Monb™! skanaurnuu
xncgfnaﬁ YUKMII MyMKUH. :

ucos. CyBcu3 HATpuH KapOoHatr Na,CO
spuin ucenkymry 25,10 KK -Moub ', ymufr K[;lﬂ:l';;l:“ll-l':’:ifl'ig?
1 Na,CO, 10H,0 HUHT 9puill HCCHKINTH —66,94 K)]{'MOHE“
[y xuitmMaTaapaan doiinanannd, Na,CO, uunr mnpa"maL
HUI MCCHKJIMTHHM TOTIHHT.

Euynur. Na,CO, HUHT CyB1a 9PHLL Xapagny ukku Goc-
kuyan nbopar aed Kapai MYMKMH. YAapHuur Gupu Na,CO
puHT yaura 10 MoJjiexyJia cyB OUPUKTUPHO OnMuIK 53"’ﬂcal - 3
inuanen xocu oyaran Na,CO, 10H,0 uuur cyspa SpHLLU-
anp. bupuHuM Xapact MCCUKIMKHIHT YHKUINN, MKKITHYHCH
5ca HCCHKIMK H0THINIIM Onian Oopanu:

Na,CO,+10H,0-Na,CO; 10H,0+0

285



JPUTYBYM MOJIEKY/IATIAPHHH TapAaaH YTKa3Mac/IuK y4yH 3pHT-
M a r a
Depuul Kepak Oyaran tawky 6ocum-
ra TeHTUMp.
1877 itunaa I1. Ndeitddep ocmo-
THK OOCMMHM Viryalura MMKOH Oe-
pamuraH gpuM VYTKa3rMy mappaanap
rait€psiany. ByHUHr yuyH cHpaaHMa-
raH YuHHU (EKM COMoJI) LMJIMHID-
1 CuSO, spurmacy Ouias Tyaaup-
JM Ba UMIHHIAPHHU CApHK KOH TY3H
SPUTMACH COJIMHIAH MINIUTA TYIINp- ,
au. Uunuaap aesopaapumari Maid- VIII1.4-pacm. Ocmonmetp
na-maitna Temmmkaapaa Cu,[Fe(CN) | oy 1y TRGMARH,
TY34 4YKMO, HATHXALa Kyjda SXIH
sipum yTKasruu n