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IIpeauciosue
IVIABHOI'0 peJaKTopa

OpnHa u3 maBHeimux neneit EBponeiickoro Coro3a - COXpaHsTh S3bIKOBOE
U KyJIbTypHOE pazHooOpasue EBporbl. OTa 11e1b MOXKET OBITh JOCTHUTHYTA
TOJILKO B COTPYIHUYECTBE C MHOTOHALIMOHATIBHBIMU TOCY1apCTBAMHU.

SI3bIKM MOTYT COXPAHHMTLCS U PA3BUTHCS TOJIBKO B CIIydae, €CIM HMU
MIOJIB3YIOTCS IOMA, IIKOJIE U BO BCEX )KU3HEHHBIX cepax.

[porpamma NH — CFU (Collegium Fenno-Ugricum) Terminologia
scholaris * I1IkoibpHast TEPMHUHOJIOTHS pa3paboTaHa C [EIbI0 BO3BPAICHUS
(MHHO-YTOPCKHX 3bIKOB PD B IIKOJIBHBII 00MXOT.

Jdnst 3TOrO0 HYXHO OBIIO CO37aTh TEPMHUHOJIOTHIO BCEX IIKOJIBHBIX
MIPE/IMETOB, KaK MOJIB3YsCh pe3yibraraMu TepMuHooOpazoBanust 1920-30-x
TOJIOB, TaK U CO3/1aBasi HOBbIE TEPMUHBL.

B pesynsrare peamusanuun npoekra «Co3gaHuE TEPMHHOIOTHYECKHUX
ciioBapell Ha HAIMOHAJIBHBIX SI3bIKAX Ul 00IIe00pa3oBaTeNIbHBIX LIKOJ B
peruoHax poXxuBaHus GMHHO-YTOPCKHUX HapoaoB Poccuiickoii Ddeneparyny
B paMKax coBMmecTHOH mporpammbsl Cosera EBponsl u EBpomnelickoro
Coroza ans Poccuiickoit ®@enepanun - «HanuoHanbHble MEHBIIMHCTBA B
Poccun: pasurue si3b1KoB, KynsTypbl, CMU u rpaxmanckoro oouiectBa»
Obuta BbIpabOTaHa TEPMUHOJIOTHSI IO JINTEPAType, S3bIKY, HCTOPHH,
00IIeCTBO3HAHHIO, MATEMATUKE, XUMHUH, (PH3HUKE, OMOIOTHH, HHPOPMATHKE,
reorpady Ha MSATH (QUHHO-YTOPCKHX si3blkax P® (komu, MapuiCKuid,
YAMYPTCKHN, MOKITAHCKUH U 9P3STHCKHUH).

Tepmunonmoruyeckne  ciaoBapd  ObUIM  ONOOPEHBI  TEPMHHO-
opdorpadruiaeckuMu KOMUCCHSIMH JaHHBIX (PUHHO-YTOPCKHUX PECITyOITHK.

I'maBHBI penakTop BBIpaXKaeT CBOIO HCKPEHHIO OllarofapHoCTh 3a
noanaepxkky npoekra Cosery EBpomnbl u MUHHCTEPCTBY pPErHOHAIBLHOIO
pasButust P®, mmaBHOMy KoopaumHartopy mnpoekra Mapune @DenuHoil
(ChIKTBIBKapCKHH  TOCYJapCTBEHHBIH YHHBEPCHUTET), COKOOPAMHATOPY
n wmparemo Asekcero  PogssikoBy (MOpIOBCKHMI —TrocyqapCTBEHHBINH
YHHUBEPCUTET), BeHrepckoll HalMOHAJIBHOM oOpraHuzauuu BcemupHOTO
KOHTpecca (pUHHO-yropcKuX HapoJi0B, M MPEXKIE BCETO BCEM aBTOPAM.

Badacsonytomaj, NH-CFU, 1-ro mapra 2011 .
Suomw [Tycrau (Pusztay Janos)






Yomypm yovickwin 3yu yowvickbin Yowvickviinan eanskmonss
o -cHoc O-JIy4H * He renmii aromson
MYJIBBIOCBI3IH (0—TBIPBIOCIIIH)
BU3BUIAM3EL.
B-cuoc B-1yun DEeKTPOHBECTIH BU3BLIAM3BL.
Y -cuoc Y-1y4yu Tyxrec Bakuuech JIEKTPOMATrHHUT
TYJIKBIMBEC.
m-rep3oc T-CBSI3b T'ep3oc, Kynii3 aTOM MyJIbBIOCTBI
rep3ach TOKe3 KbIK MaIbICEHBI3
UK 3JIEKTPOH OpOUTANIBECKIH
IbITCAaMEH Baslde KbUIID.
o-rep3oc G-CBSI3b T'ep3oc, kynii3 anexTpoH
opOHuTanbECTH AaTOMIIICh
MYIIBBIOCC? Tep3ach TOXK Ky3s
MBITCAMEH BaIde KbUIID.
Aodcopoanus AolcopOuus T"a3 HO maporas cypeTbéchich
ra3bECThI SIKE NapbECTHI KU3EP
THIPMETHECIIH (a0COPOCHTHECIIIH)
MYIIKa3bl KbICKEM3bI.
ABOrajapoJnH 3aKoH ABorajapo I16pTaMm razpécian orkanb
KaTI3 6acsTaM ObI3alasi3bl OTHT Kalb
YCIIOBHOCHIH (TeMIepaTypaes HO
3i10eT33 JBI/1D O6ackThICA) OIIAT
MBIH/JIa HHMYITBBIOC BO3HCBKO.
ABOrajpoJiH IlocTosinHas TeipMeTIdH 1 MOJISA3 OBIPHIOCIIOH
SJTAHJIBIbI3 ABorajapo TeII3eE NA = 6,02:1023 Monb-1.
ABTOKaTaIM3\ ABTOKaTaJIN3 MBIHOT, KBITBIH peakiue
acKyanIKaToH MBIPUCHKUCH OMATE3 TBIPMET COE
JKOTOMBITD SIKE JKeraro.
Ancopoanus Ancopouus UypsIT apOeprisH —
a7IcopOeHTIIRH (ATBIPBEC,
CHJIMKarelb) — BbUIA3 K
IIHYH TaChECHI3IH 00bEMa3
TBIPMETHECIIH HAITIEM3BI.
AKKyMYJISITOPBEC AKKYMYJIATOPBI Toxe3 MOTTOHBSI XMMU BaHECHEC,

Kybécas CbOp BaHECHICH
DIIEKTPOTOK JILIKTIMEH XUMHU
KYy’KbIM JTFOKacbke, codepe
SIIEKTPOKYIKBIME BBIKE.
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AKTHBaIWIDH

KY/KbIMe3

Ankaanenbéc

AJIkaHbéc

AJIKeHBbéC

AJIKHHBEC

AJutoTponus

AJbaeruabéc

AManbrama

AMHIHOKHCJIOTA0C

AMHHBEC

JHeprust

AKTUBAIlUHA

AJIKaIMeHbI

AJIKaHbBI

AJIKeHbI

AJIKHHBI

AJutoTponus

AJIbaeruabl

AMajabrama

AMHHOKHCJIOTHI

AMHHBI

TyxXrec 63KBIT?3 KyXKBIM, Ky/I39
TIBIPHI (SIKE Ky30 MBIPBIOC)
BO3BBIHBI Ky, Al AaIBIKO
MBIP3UCHKOH ITOHHA.

ITymka3ssl KBIK OJIIC
rep30ChECHH MPEeeTIM
anudaTIbIKO YIIIEBOIOPOABEC,
orbs BeuITycchl C H,

[Mpeneno anudaribiko
YIJIEBOZOPOIBEC, OI'bS BEUITYCCHI
C,H,_,,, KbITBIH 1 — yIIIepos
aTOMBECIIOH JIBII3HL.

ITymxa3zsr offir KbIK TOTIC
rep30CHH MPEAenTIM anudaTIbIKo
YTIIEBOAOPOABEC, OI'bS BBIITYCCHI
CnHZn.

Kymnns nomac rep3ocan npenentsm
anuQATIBIKO YIIEBOIOPOIBEC;
orbs BeuITycchl C H,

XUMH €3HITIIDH KOHS K€ OTIIOPBI
TBIPMETBHEC TYCHIH JIYBIHBI
ObIraTaMes, KyIbEChI3 Or-
OT3BUIACH ITyHICO3HATIHEI3EI HO
ACJIBIKBECCHIHBI3BI BUCHSICHKO.

YreBonopoubich nopMeMbEC,
KyIbECHI3 aTOMBECIIACH
KapOOHMIIBEHOI Tpymmasac (—C=0)
ITYIIKa3bl BO3E; OT'bsl BEUITYCCHI
R-COH.

Jlynoy3BechblH IOPTIM KOPTHEC
CBUIMBIKY KBUILIIICh KU3Ep sIKE
4ypBIT KOPTCYPETHEC.

Kok ¢pyHKIHOHATEHON
TPYHNAOCTHI — YIIEBOAOPOS
paauKaidH rep3acbKeM
aMUHOTPyTINae3 HO KapOOKCHII3
— IyILKa3bl BO3UCh rep3eThéc.

AMMHUAKBICh TOPMEMBEC OB
MBIPTAM repierbéc, Kynbécas
BOJIOPOJUIPH aTOMBECHI3
YTIIEBOAOPOJ PaIUKaIIHbI3
BOLUTHCHKEMBIH.



Yomypm yovickwin 3yu yowvickbin Yowvickviinan eanskmonss
AmdotepHoii 1yoH\ | AmdporepHocTh Kyn-or teipmMeTsECcinH omiir
KbIKHAJIACAHbCKOH IOIIype achCHbI3 UblpcaTbec

KaJlb BO3bbIHbI, HOLI
MyKeTa3 — OCHOBAHUOCIICh
ACTIBIKBECCIC OACHTHIHBI
OBITaTOHJIBIKCHI.
AHruapuabéc\ AHIUAPHIBI OpraHuka HO OpraHUKaTIM
BYTIK KbLIEMbéEC YbIPCAIBECIICH HHMYIIBBI3AC (SIKE
HMHMYIIBBIOCCIC) BYTOK KEJIBThICA
KBUIAAM TBIPMETHEC.
AHpaH Crausb Kopta3 yreponsH (2,14 %-03b)
HO MYKET €3HATHECHIH
YpIKATIM.
AHHOHBEC AHHOHBI «—» 3apsI2H HOHBEC.
AHox AHox «*+» 3apAAdH DNIEKTPOL.
Antudpus AnTHdpus Ke3bbITO9H KBIHMUCHTAM
KH3EPIIBIKBEC (ITUIICHIIIUKOIIBIIAH,
DIMLEPUHIIAH, CIIUPTHECIIOH
CBIIIMETBECCHI), KYIbECHI3
AQBTOMOOWIIb HO aBHAIN
JIBUTaTeNbECHIH Ky THCBKO.
Apenbéc Apenbl BamuesaM HUKI3H Orbsl 2NEKTPOH
(4eCKBIT 3bIHO (apomMaTnyeckue CO3HATIH YIIEBOAOPOABEC; OI'bs
YIIIEBOAOPOIBEC) YIJIEBOAOPOAbI) BpuiTycenl C H,
ATom Atom XUMH peakLuoc AbIpbs
BOLUTHCBKBITIK KbIJIUCh
TBIPMETIIH TYKI'€C IIMYH JIIOKETH3.
Atom Atom KyCBITBsACHKUCH TBIPHIOCIIH

ATOMJIIDH MAacCCOBOIi
JIBIABI3

ATOMII3H MYJIbbl€3

MaccoBoe 4HcJI0
aromMa

Snpo atoma

2IEKTPOHEUTPAILHON CO3HITCHI,
KyZii3 IPOTOHBECIIACH HO
HEUTPOHBECIACH KbIIIOM
MYJIBBLIACH HO IEKTPOHBECTICH
nopme.

A Tyma MyIbbIBIH TPOTOHBECIIH
HO HEUTPOHBECIIH OI'bsl
JIBIA3BIJIBI.

«+» 3apsI0 MBIPEIOCTICH
KBIII3MBIH — IPOTOHBECTICH
HO 3apsIITOM IBIPBIOCTICH —
HEHUTPOHBECTICH.
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AToOM MaccadH
ormeTt33 (2.M.0.)

ATOM MYJIbbI

ATOMBIH
cTAalHOHAP
IHepreTHKa
YPOBEHBECIH
(3J1IeKTPOH
CHOCJIIH) JBIA3BI

b

Bakrepunuanéc

Benoknéc

ben3un

BeprbikTiichéc

BepbIkTOHTIM
BOIITIHCHLKOHBEC

BepbIKTBIHBI
JIyOHO
BOIUTIICLKOHbEC

bepbITcKOH

10

AToMHAA eINHHUIIA
Maccsl (a.e.M.)

ATOMHOE SIIPO

Yucao
CTAalHOHAPHBIX
JHepPreTH4ecKux
YPOBHeii
(3J1eKTPOHHBIX
cJI0€eB) B aTOMe

Bakrepuunabl

beakn

ben3un

BoccraHoBuTen

HeoGpaTumble
peakuuu

Oo0parumble
peakuuu

BoccranoBiienune

12C yrnepon MHKONBBII3H
Maccae3yoH 1/12 mrokerss; 1,66
10?7 kr nya.

ATOMJISH LIOD JIFOKETH3, KBIThIH
COJIPH OBIIAC CIMEH Maccaes
JIIOKACbKEMBIH; «+»

3apsm Hy?.

IleproassH bl ATy Ca31IbL

Tyna, Kyaas xumu 3151 J[. 1.
MeHnzeneeBiH CO3HITA3 HBIpE.

W3psHTIICE MUKPOYI3IOCHECTEL
OBIITOH ITOHHA KYTHCHKUCH XM
BaJITOCBEC.

Bouit uHMybbIE TEp3ETBEC
(6uomonuMepnEc), CO3HITCHLUIICH
UHBETC? MOJIUIENTHL

JKUIIBBIOC KBUIABITO, KYIbECHI3
0-aMHUHOKHUCIIOTA0CII9H
0epBBUTBECHICHTHI3BI TOPMO.

MyBd6e3 nOa3CTOHIIAH BaNTHCh
(bpakimes, yrieBogopoabECIdH
cypercsl (C5 — C11), Oyéntam sike
dy KIIBIPbEM KHU3epiblK, n63e 30 —
205°C KOTBIpBIH.

TeipmeTbéc, KyIbECHIZIH
CO3HOTa3BI IIBIPO PEAKIUS
OPTUBIKY JIEKTPOHBECCIC CETHCH
aToMBbEC.

CE&T15M YCI0BHUOCHIH OHT masa
TUHY OPTYUCH BOIUTHCHKOHBEC.

C&15M yCIIOBHOCKIH OTBAKBITY UK
a3pJIaHb HO, OEpIaHb HO
OPTYBIHBI OBITATHCH XUMH
BOILUTHCBKOHBEC.

DNEeKTPOHBECITIH
BaTCAaChKEM3HI.
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Bydepibiko Bydepnbie Coumersée, Kynbéch3nod pH
ChLIMeThéEC pacTBOpBI BAJIATOH3BI, KOTHKBIHE YBIPCATBECTHI

SIKe OCHOBAHUOCTHI BATCaKy, 03bbI
UK By9H KH3EPMBITHIKY, OKBIT THHY
BOILITHCBKE.
Brin3anas 3aKoH 00beMHBIX Peaxiue nbIpHCbKUCH Ta3bECIdH
KYCBHITbECIIH OTHOIEHM I 00BEMBECCHI OIUIT Kalb
KaTChl YCIIOBHOC IBIPBS, TEMIIEeparypaes
HO 3i16€T93 YaKIiaxy,
OT-OT€HBI3BI OTIIOPHI OBIIAC
TBIAITYChEC KaJb Tep3achKo,
KyABECHI3 CTEXHOMETPHU
KO3 OHUIMEHTBECIIBI TOJIICO JIYO.

B
BaJieHT/IbIKO BajnenTnbie bbI13caK TEIPMBITBIMTI
3J1eKTPOHBbEC 3/1eKTPOHBI MO/TyPOBEHBBIH HHTBISICBKEM HO

XHUMH rep30CBhEC KbUIIBITOH?

HBIPUCHEKUCH JJIEKTPOHBEC.
Baariics I'naBHoe DIEKTPOHIIACH KYXKBIMO YPOBEHB3)
KBAHTJIBIKO KBAHTOBOE YHCJIO BO3bMATHCh OBIIAC JBIAIYC.

Jbianyc (n)

Bauriice
MoArpynmna
(A-rpynna)

Baur-T'odpdudn
BO3eT33

Barcacbkem
NoArpynmna
(B-rpynmna)

B3Becnhéc

(m)

I'maBHas
NOArpynna
(A-rpynna)

IIpaBuio Baurt-

Toppa

IloGounas
MOArpymnmna
(B-rpynna)

B3Becu

Ta rpymnnae neipo €3H3ThEC,
KyABECBI3IIH aTOMbECA3BI
BAJICHTIIBIKO IEKTPOHBEC

Hearnan ypoBeHe PagbsCbKEMbIH HO
COOCIIH JIBIITY CCHI

TPYNIATSH JIBIAITYCIHBI3 TyTIA.

Temneparypae3 koTbKya 10°C-sb1
JKYTOH KOITIBIKIIDCh PEaKIN3)

2 - 4 okl OyI3TOHO3b

BYTTO.

Coriie €3HITHECTHI MyIIKa3

BO3€, Ky[/bECBI3JIOH aTOMbECA3bI
ChOp YPOBEHBbIH KbIKJIICh TPOC
BaJICHTIIBIKO DJIEKTPOHBECCHI
JIYBIHBI YT OBITaTO, HOII
MYKETBECHI3 a3bBbL1 YPOBEHbbIH
BO3HCBHKO.

[Tasrucekem cO3HITHEC, KyabEcas
¢a3a meiperocidH Obia3anassl 100
HM.

11
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Bonopon rep3oc

Boaopon rep3ernéc

Bonopon
B03bMaTIT (pPH)

Bonopoa33 BuchsiH

Bomriicbkon
peaxuuoc

BomTiicbKOHIIH
INYHBITJIBIK
3pdexTi3

Bomrton peakumoc

Bomrron peaknnoc

BoameTabIko
(reomerpn)
uzomepus

By.13H HOHJIBIKO
NpoH3BeJeHUE3
(KH,0)

By.u
YypBIT/IbIKe3

By33 Buchbsin

12

Bonopoaunasi cBsizb

Bonopoaubie
coeTHHEeHUS

Bonopoausbrii
nokasareJb (pH)

JernapupoBanue

Peakuuu ooMeHa

TenjoBoii 3¢ dext
peaknuu

Peakuuu
3aMeneHust

Peaknmu
3aMeleHus

IIpocrpancTBeH-
Hasl FeOMeTpu-
Yyeckasi) M30Mepust

Honnoe
Npou3BeIeHue
BOJIBI (KHZO)

KecTKoCTb BOABI

Jernaparanus

OpniiT THMYJBBUIRH (SIKE COIPH
JIFOKETI3JI9H) «+» 3apsiI0 BOAOPOL
aTOMBECHI3 HO MYKET HHMYJIbBUIIH
(SIK€ COJIDH JIFOKETIZIIH) «—»
3aps10 aTOMBECHI3 KYyCIIbIH XUMU
rep3oc.

Ilymika3sl BOZOPOAIICH aTOMbBECCH
BO3UCH KBIK TOJIAC Tep3eThec.

Bonopon nonbéciack HarbIKeC
OBONTIICH Aaco Jorapudm, MONb/I
BO3bMaTHCBKE.

VHMyNBBI Ty IIKBIH BOIOPOI3
BHCBSH.

Peakuuoc, KbITBIH KbIK KYIIETO
TBIPMETBHEC JTHOKETHECHIHBIZBI
BOIITIHCHKO.

Bormriicekon 6epe moTaM sike
KBICKEM KY’KbIMJI?H MBIHJIAJIAC3.

Peakuumoc, kynbécas omiir
(YyHKIMOHAJIBHOH rpyInae3
MYKETBIHBI3 BOIIITOH OpTYE.

Peakumoc, kynbEchI3ibl Tybica
OTTIOPBI THIPMETIIH aTOMBECHI3
KbIiie K& KYIIETO THIPMET? MbIPHCh
€3HITIIACh aTOMBECCH BOLITO.

W3zomepu, Kynit3bs THIPMETIIH
UHMYIIBBIOCBI3 BUCHSACHKO
BOJMETIIBIKBIH aTOMBECIIOH
HHTBISICbKEMEHBI3bI.

Bonopon nonbécisn HO
THIPOKCHI-HOHBECTIH
HAIUTBIKCBUIOH [IPOU3BE/ICHHES.

ByJsH acibIKbECHI3IIH
OT'BSUIBIKCHI, Fep3achbKeMbIH
BybIH Ca?" Ho Mg? HOHBECTIH
BAHCHBI3bI.

UbipcanbEcThbl KaTalu3 UHThIE
KyThICA, HHMYJIbbI MyIIKBIH BY?3
BHUCBSIH.
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BysH J110K0H I'maposns TeIpMeTHECTBI By3H JIIOKUCH
BOLITHCHKOH PEaKIH.

BoLibbICH Ilepexpucrajiu- CypeTbEcThI JIIOKOH aMall,

KPHCTAJLID 3auus E3HATHECIIH KPUCTAIUID NOPTIM

BBIKTOH TeMIIEpaTypaeH BbIKEM3BI BBLID
HHBIACBKE.

Boipucb-kapuch 3akoH XUMH BOIUTHCHKOHIIOH

MAaccaoc/I3H JeiCTBYIOIINX JKOTITBIKE3 peaKIue

KATChl (XUMH Macc (0OCHOBHOM MBIPUCHKUCH THIPMETHECITIH

KHHETHKAJIH 3aKOH XMMHUYEeCKOH | HAIUIBIKCBUI3H ITPOU3BEICHUE3ITBI

BAJITIiCh KAT33)

r

I'asaH myker
ra3bs H0maTHIMOH
cekbITibIKe3 (D)

Tanorennéc\
ChLIAJKBLIABI-
THCbEC

raJlOFeHBOZIOpOI[33
BHUCBSIH

T'asioren?3 BUChsIH

lanbBanb €3HITBHEC

I'eas
Tepouumnabéc

I'ep3acbkoH
peakuuoc

I'ep3er KbLIABITICH
LIYHBITJBIK

KUHETHKH)

OTHOCHTEIbLHAS
IUIOTHOCTH ra3a o

JApYyromy rasy

T'asorenn!

JeruaporaJio-
reHUpoOBaHHe

Jleranorenupo-
BaHUe

TaabBannveckue
3JIEMEHThI

leans
TepOonuuant

Peakunu
NpHcoeMHEeHU

Temnora
o0pa3zoBaHust
coeJHEeHMsI

IPONOPLIMOHATIBHOM JTy?.

Oiir raszisH 00bEME3IH
Maccaes3NIoH HO MYKET ra3/dH
chIiie UK 00bEMEH MacCacHbBI3
OTHOIICHU3BI (OTKA/Ib YCIOBHOCHIH
6aCBTIMBIH).

J. . Menneneesnsx
HEPUOTUYECKON COZHITHICHTHI3
VIIA rpynmnasich XUMH €3H3ThEC.

T AJIOT€HBOAOPOAJISH HHMYJIbbI
IIYIIKBIH BUCBICBKEMES.

I/IHMy.]'l]:bI IIYIIKBIH I'aJIOTCHO3
BHUCBSH.

Toke3 MOTTOHBSI XUMH BaHECHEC,
XUMU KyKbIME3 MeUaK
SHCKTpOKy)KbIMC BBDKTOH BBLID
HUHBSICHKO.

Baue HOTBbUIICBKUCH KOJUIOUT
TIBIPBIOCHIH KOJUTOHIO CO3HAT.

JKyr-kar TypbIHIH HIOPBSICHKUCH
XUMH BaJITOCHEC.

TeipMeThECIIPH NOIICO rep30ChECHIH
XHMH PEaKIHOCChl, CO0C bepe ofir
THIPMET NOpMe (BY3H, FAJIOTCHIH
rep3acbKeM PeakImoc).

Kabbem ycnoBuoc apipss (25 °C),
OTTIOPHI THIPMETHECHICH OUT MOJIb
rep3eT KbUIIBITHIKY, PEaKIHIH
HOTHCh IIYHBITIBIK 3()PEKTI3.

13
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I'ep3oc KyxKbIM

I'ep3oc KBUIIOHIIH
BOUI'BSICbKOHO
MexaHHu3Me3

I'ep3ocidH
Ky3bjaj1ae3

Tep3ocin
OTJIaHbCKeMe3

I'ep3ocidH
TOJISAPJIBIKE3

Iep3ocidn
MOJISAPHON J1y3Me3

I'ep3ocdH
ThIpMeMe3

I'ereporen
BOIITHCHKOHBEC

IeTeponnkiabiko
rep3erbéc

I'mapunnéce

I'uapoxcuabéc

14

JHeprus CBA3U

OO0MeHHbII
MEeXaHU3M
00pa3zoBaHus CBS3H

Jlnuna cBa3u

Hal’lpaBJIeHHOCTl)
CBSI3H

HmmpnayeMocn)
CBSI3U

HOJ’lﬂpHOCTl) CBA3U

Hacpimaemoctn
CBSI3H

I'ereporennnie
peakuuu

I'erepoumkiu-
YecKHe COeTMHEHUs

I'napunsl

I'uapoxcuabl

I'ep3eTs3 TiisiH MOHHA Ky JIYUCh
KYKBIM.

Kycpbimbscbknuch aToMBbECIICH
Ky3TM DJIEKTPOHBECCIC KY3aThIKY
KBUIIICB rep3oc.

T'ep3acpkem aroMbECTIH
MYJIBBIOCCHI BUCKBICH Ky3bJaa.

Tep3oc sHEprus aTom
OpOUTATBECTIH HO aTOMBECTACH
ILIOP JIFOKETCHC 0ra3esich TOkJIH
OT-OTCHBI3bI OPUEHTALU3BI
00pabICh NOTH.

MHnMyIbBIOCIRH (siKe

COOC IIYIIKBICh HUMBICHTHI3
rep30ChECITIH) ChOP
AMEKTPOOYCHUIIH BIUSHUE3
YJICBIH MOJISIPHOCTHCAC BOIITHIHBI
OBITaTOHJIBIKCHI.

T'ep3eTbich 2meKTpoH
CEKBITJIBIKIIOH IOHTEC
SIIEKTPOOTPULIATEIILBHOCTEH aTOM
OOpIBI KOIITKEME3.

ATOMBECTOH KOHS K€ THHD
KOBAJIEHTJIBIKO Tep30c
KBUIIBITHIHEI OBITaTOHIIBIKCEL.

Bomriicbkonbéc, Kynbécas
peakIiye MbIPUCHKUCH HO ITyMa3
KBUIIOM TBIPMETBEC NOPTIM
arperar COCTOSIHUBIH JIyO.

T'ep3ernéc, KynbeChI3IIH
IUKJIa3bl, YIIEPOATIH aTOMbBECHI3
CsIHA, MYKET aTOMBEC HO TIBIPO
(KUCTIOPOIUIFH, a30TI3H, CEPATIdH).

Metannb€cianH BOJOPOIIH
rep3eTbEcchl.

OKcuIBECIIIH THAPATHECCHL,
KyIbECHI3 OKCUJ HO BY
KYCBIMTBSICHKBIKY KBIIIO (33M33
ke opMasIbHO THH?). Or'bst
BouITYCCHI D(OH)X, KBITBIH X = 1
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Tomoren TI'omorennbie Bowmriicbkonbéc, Kynbécas
BOLUTIICbKOHBEC peakuuu peakxiye NbIPUCHKUCH HO ITyMa3
KBULAM TBIPMETBHEC OIIT arperar
COCTOSIHHBIH JIyO.

TomoJ10ornéc Tomous1orn Opiir Kaccd NbIpUCh, OTKAAb
IYLITYCO, Or-Or'3bLIbI TyNach
XHUMHU aCIBIKbECBIH Tep3eThEC, HO
nywrpocesis CH, rpynnaocion
JIBLABHBI3EI BUCHACHKO
(TOMOJIOTIIBIKO TIOPTAMIIBIK).

I'pynna I'pynna ATOMBEC MyIIKBIH OANT KaJb
BaJICHTJIBIKO AJIEKTPOHBECIIFH
JIBLABHBI3HI €3HATHECIIH BaMeHasIa
Yyp3BL

I'ynpon T'ynpon MasyT TOn3bITOH Oepe KblieM
4ypbIT OEPBBLI.

I'ynpisu Bo3erss IIpaBuio I'yana WHBET COCTOSIHUBIH ChUTHCH
ATOMBIH 3JIEKTPOHBECIIDH CyMbBsAM
CIIMH3bI TYKI'€C TPOC JIybIHBI
KyJI3.

JloHopHo- Jonopno- Opiir aToMI3Ch

aKIeNnTOPHOI aKUeNTOPHbII 3IEKTPOHBECHI3NIICH JTIOKBIMTI

MEXaHU3Mbs MEXaHHU3M Ky333C HO MYKET aTOMJI3Ch IPUKO

KBLIJiiCh rep3oc

Jiopaib
(110paJIIOMHH),
CUJIYyMHH

E

E3mmna
HomaTHIMOH aTOM
Maccae3 (Ar)
Esmrpécmnn
Ilepuoauueckoi
CO3HAITCHI

06pa303aﬂnﬂ CBA3H

Jlropaab
(110paJIIOMMH),
CUJIYyMHH

OTHOCHTEILHAS
aToMHasi Macca
3jeMeHTa (Ar)

Ilepuonnyeckas
CHUCTEMA DJIEMEHTOB

0opOUTANIB3IC Bauesica KbIIIHCH
rep3oc.

ATIOMUHHUIAISH HHBETA3 TOPMHCH
YpDKATAIMBEC.

Brig3anarom MepTTaT, Kyaits
aTOM Maccae3 aToM MaccajadH
OTMET)3JIbI JIFOKBICA TTOPME.

[lepuonnueckoil kaTisH
TaOIUIAaBIH BO3BMATHCHKEMES.
Brigpcak €3HATHECTICH
aCIIBIKBECCIC HO
aTOMBECCHIIACH IMYLICO3HITCIC
BO3bMar?.
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X

Kuabbié
BOIITHCHKOHBEC

X
Kyan

KpIHbIé
JHOKHCHKOHJIIH
JObIPbI3

3

30116

3oomuabéc

n

MN3BBIKBI

H3omepnéc

HM3oTonbéc

HNurnéuropnéc

HNuaukaropbéc

16

Henuble peaknuu

T'openne

Ilepuon
noJiypacnaja

30.1b

3o0uMAbI

Pynbi

H3somepsl

H3oTonbl

HNHruéuropsl

HNnpukaropsl

AcapKasbl a3HHCKUCH XUMHU
PEAKINOC; PAIIIBIKO MBIHIHCH
BOIUTHCBKOHBEC, KyABECHI3 IBIPbSI
HBIPBICH IOPMEM THIPMETBEC BbUIb
TBIPMETBEC KBIIJIOHD TIBIPHCHKO.

TeIpMeTBECIIIH KUCIOPOA3H
PEaKLK3bl, HIYHBITIBIK HO
FOTBITIIBIK TIOTOHYH Iep3achbKeMBbIH.

JIbIpiIoH BUCKBI3, Ky/1ii3 Hoxke
JKBIHBIE3 CETOM MYJIBBIOC
JFOKHCBKO.

Or-or3puIach BUCHIM (hazaidH
JIFOKETBECHIHBI3 KOJUTOUI0 CO3HAT.

UbIpitnchKUChECTHI OBIATOH TIOHHA
KYTHCBKUCH XFMH BaJITOCHEC.

Munepanbéc HO naiaIbIKO
MYIYUIKECHEC, KYIBECHICHTHI3
TEXHUKas JIyOHO HO SKOHOMUYECKH
nangaé YbLIKBIT METAIIBECTHI
BUCBSHBIL.

Orkazb CO3HATO, HO IOPTIM XUMH
SIKe MHTBIS MYIITYCHH, NOPTIM
ACJIBIKBECHIH THIPMETBHEC.

Omiir XUMH E3HITIDH
ATOMBECHI3IRH MOPTIMIIBIKBECHI3,
KYZABECHI3IH OANT Ka/lb MYJIbbI
3apsa3bl, HO MOPTAM Macca
JIBII3EL.

Xumu peakuues skeratiich
TBIPMETHEC.
HuMbICHTBI3 peakTHBBEC,

KyZI'bECBI3 Ky/-OT XUMU Trep3eThec
JyBIKY, Oy€133¢ BOLITO.
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HUnpykuus spdexr | UHayKTHBHBIN G-Tep30CIH MEKTPOHBECIIIH
apdexr OZT aToM GOPABICH
MYKETBI3 JI0PbI COOCIIRH MOPTIM
AJIEKTPOOTPULIATEIIBHOCTEHBI3bI
BaJT4e KOIIKEM3bI.
Humyibbl MouJexkyna TEIPMETIIZH TYKIeC YK
JIIOKETA3, ac MYIIKa3 THIPMETIACh
BAJITHCh XUMU aCJIBIKBECC)
BO3€.
HNumyabbioc Me:xkmoseKyIsipHbIe BomtiicbKOHBEC, KBITBIH
KYCIbIH OPTYHCH OBP YBIpcaTiich HO OEPBIKTICH —
YbIpCaTiChb- NOPTAM THIPMETBEC.
OepbIKTIicH
BOIITHCHKOHBEC
HNumyabbioc Buyrpumodexy- Bomrriicbkonbéc, kyabécas
NYIIKbIH OPTYHCH asipusie OBP YpIpcaTich HO OEPBIKTHCH OLHT
YbIpcaTiich- TBIPMETIIDH CO3ZHATA3 MBIPO.
OepbIKTiich
BOIITICHKOHBEC
HNHceKTHIHABEC HNHCeKTHIMABI HpIMBI-KHOBIOCHIH HIOPSCHKOH
MOHHA KyTHCHKUCH XUMHU
BaJITOCHEC.
HonuzanminH JHeprus DIEKTPOHI3 aTOMJIICh MILIKAITOH
KY’KbIMe3 HOHU3AINU [IOHHA KYJI? JYUCh
KYKBIM.
Honibiko Honnbie peakuuu BomriicbkoHbEC, KyIbECHI3
BOIITHCHKOHBEC KBUIJIOM SIKE CO MBIHAT AbIPBS

HNoHIBbIKO XUMU
repioc

Honnéc

K

Kapoon
YbIpcabéc

Honnas
XHMHYECKas CBS3b

Honbl

Kap6oHoBbie
KHCJIOTBI

KbUIICh MOHBEC KYCHBIH OPTYO.

DIeKTPOCTATHKAIIPH KY>KBIMEHBI3
BaJI4e HOHBEC KBICIIBIH KBUIAM
rep3oc.

«T» IKE «—» 3aps/I3H NbIPbIOC,
KyZ[T)éCI)B CbIJIMECTBIH SIKE€
YBDKATAMBIH UHTBI3IC SPpHUKO
BOLIBAIO.

Kap6oxkcui rpymmae3
(-COOH) nymika3bl BO3UCh
YIJIEBOJOPOJIBICH TOTIMBEC,
OISl BBUITYCCBI

R-COOH.
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Karanuzaropnéc Karanuzaropsl XuMH peakue MbIPUChKUCh HO
COJIICH JKOMIIBIKC) SIKE KyIJIaHb
MBIHIM3? BOIIBSCH THIPMETHEC,
peakiys opTaeM Oepe, 3eunbIKChIst
HO JIBIZI3bIA ChIte UK KbIIE.
Karanuruueckoit Karanutnyeckue Karanuzaropen mbiniich
BOIITHCHKOHBEC peakuun BOLITHCBKOHBEC.
Karanntuyeckoii Karanutuyeckue Peakiine nbIpucbKUCh CypeTd
AABEC AABI MAaJIHBICh CypacbKEMBEC,
KyABECHI3 KaTaJIu3aTopIIdCh
CA3BJIBIKCY OBIIICAK SIKE OIKBIT
THHD OBIITO.
Karuonnéc Karuons! «*+» 3apsI3H HOHBEC.
Karon Karox «—» 3apsJPH AEKTPO.
Kayuyknéc Kayuykn Hyiitiicbkucs nonumepnéc,
MOHOMEPBECCHI KYIBECHI3IH
JIMEHOBOH yINIEBOOPOABEC JIyO.
Kepocun Kepocun MyB6e3 NOAICTHIKY BaITICh
(pakmus, myIIkas yriaeBogopoId3
(C'2 - C'®) Bose, mo3eH
temneparypaes 180 — 300 °C.
Ketonnéc Ketonbl Opranuka rep3erbéc, Kyabécas
kap6oHun rpynmna (-C=0) KbIk
PaauKaIbECHIH rep3achbKEMbIH;
orbs BelITycChl R-CO-R.
KoBanenTiabiko KoBanenTnas Kbik aToMbEC KyCIIbIH 2JIEKTPOH

XHMH rep3oc

Komong
CO3HITBEC

Koiiéc

Kpexunr

Kpucranno By

18

XUMHUYECKasa CBA3b

Komiongubie
CHCTEMBI

Kupsbi

Kpexunr

Kpucrannusa-
LHOHHAs BOJA

Ky3bEC 0ra3esiChbKbIKY KbLIIICh
rep3oc.

[Ta3prucekem cO3HITHEC, KyabECas
(haza mokeThECTIH ObII3ama3bl —
100 — 1 am.

KyI/IHb aToOMO INIMIECPHUH CITUPTIIOH
HO BBLJTH KapOOHAT YbIpcalbECIoH
KyLIEeTO d(HUPBECCHI.

YrneBonopoabECadH nécen
JIIOKMCBKEM3bI, Ky/1il3
YIIIEBOAOPOJL AaTOMBECHIH YITIEPO]
aTOMBECIICH JIBI33C KYJIICMBIT).

Kpucrannoruaparisu
MYIITPOCAa3 MBIPHCH BYI3H
HHITBIPBIOCHI3.
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Kpucrannoruapa- Kpucranio- Kpucrani BEUITYCO THIpMETBEC,
Théc TUAPATHI KyIbECHI3 XUMUSSA Tep3acbKeM
BYJI3Ch HHMYJIBBIOCC) ITyIIIKa3hl
BO3E.

Kyxmo CuibHblie By cbuMeTbEChIH HOHBECITBI

3J1eKTPOJIUTBEC 31eKTPOJIHUTHI JIIOKUCBKHCH 3JIEKTPOJIUTHEC
(ménokbéc, CHUIMUCH ChUTATBEC,
Ky>XMO YBIPCaTBET).

Kymero Teipmer ChnoxHoe TeipMmeT, Kyaii3a3H My1Tpocas

BeLIECTBO NOPTIM E3HITHECTIH aTOMBECCHI

Kymero 3¢upnéc

Kbiker3?
KYTiCbKHCH
BUIBTBIPMET

Kbk mosc
ChLIATBbEC

n

Jle IllaTeabesnH
HHBETI3

Jlurpoun

JIOKMCHKOHIIIH
sAnaHJabIAbI3 (S11)

JIIOKHCHKOH
peakuuoc

Caoxuablie 3¢upbl

BropuuHoe chIpbé

JIBOlHBIE COJIN

Ipunuun Jle
Ilarense

Jlurpoun

Koncranra
nucconuannu (Km)

Peakunu
pa3iioxkeHust

BIPO.

KapGoxkcn rpynmasich BOTopoz
aToMe3 yIIeBOOPO]] paJHKaIIIbI
BOIIITHICA TOPMUCH I'ep3eThEC;
ores hopmynassl R-COO-R.

Jb1p36I OpTUeM apOepuoc,
TOPIBIKBEC sIKE Y)KIOp OepBBUTBEC,
KyAbECCH SKOHOMUKA JaCsSHb
HaiJaJIbIKO HOLI UK YK€ KYThIHBI,
COOCIIICH MYKET BBLIb IIPOLYKTBEC
TIOPMBITBIHBI.

Chutanbéce, KyabEChI3 IMyIIKa3bl
BO3€ KbIK IOPTOM KaTUOHBECTBI HO
OJUAT BBULIIEM aHHUOHD3.

Kyke OrBO3bKOHBIH CBUTHCH
CO3HATI3 MMEANAIaCeH KbI3bbI Ke
BOIITHIHBI (HAIUIBIKC), 3i10€TC),
TEMIIepaTypasd), COKy OTBO3BKOH
CO TaJyia KbICTHCBKE, KyIi3
BOIITICHKOHA3 JITOOMBITI.

MyBoe3 moHepak TON3bITHIKY
KBUIITICh omiire3 dpakmust, (C8 —
C14) yreBonopoxbEc IeIpo, MO3EH
Temmeparypaes — 120 —240° C.
JIs16 3neKTPOIUTIACH TIOKUCHKOH
MBIHATC) BO3bMATHCh
OTBO3bKOHIISH SUIAHJIBIBI3.

OiiT KyIeTo THIPMETIICh KOHS
K€ BBUIb THIPMETBEC KbLIABITIHCH
peaxuuoc.
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JIs0 Cnadble By cbumeTsEchiH ObI1ICaK
3J1eKTPOJIUTBEC 3J1eKTPOJIUTHI HOHBECIIBI TFIOKUCHKUCHTOM

JJIEKTPOJIUTHEC.

Marsuro MaruuTHOe Beiiace b1, BOIMETHIH CETAIM

KBaHTJIBIKO KBAHTOBOE YHCJI0 MOy POBEHBBIH OPOUTANIBECITICH

Jasiamyc mé m{ JyOHO OPHEHTAI0CCIC BO3BMAT?;
+ {-pIceH — {-03b, 0-e3 mBIpTHICa,
BAJIaTOH KyTBIHBI ObITaT?.

MasyTt MasyTt MyB6e3 NOIICTHIKY KbLIEM OEpBBLI,
KyJIii3 HHMYJIBBIBIH TPOC YIJIEPOT
aTOMBECHIH YIIIEBOOPOABECTHI
Boze (C'® — C¥).

MaiiTa,JijoMOH OMbliIeHHEe Koiécpich ménokeH By?3 JIIOKOH,
OOpBICH CIUPT HO KapOOH
YBIPCAJUIPH CHITATI3 (ManTam)
nopmo.

Mesomep 3¢pdext Me3somepHblii TM-Tep30ChICh MEKTPOHBECIIIH SIKE

3¢ dexr JIIOKBIMT? JIEKTPOH Ky3bECIOH
MaJIPHCKEM3BL.

Meabxuop Meabxuop blpronss Hukenen dpixaroMm (5 —
30 %), mymika3 KOpT HO MapraHer|
MBIPE Ha.

MenpeiieeB- YpaBHenue pV=VRT, v — TBIpMETI3H NbIbI3,

Kuaiineponinn MenpneneeBa- MOJb; R — Or'bsi ra30BOM SUTAHIBI,

YPaBHEHU3bI Kuaaneiipona R =8,31 Tw/momnpK.

(uaeasibHOI rasdH | (ypaBHeHHe

HHAT YpaBHEHHe3) COCTOSIHHUS

Mertain rep3oc

Merannyprus

Merann
JYHCHTIMbEC

20

H/1€aJILHOTO0 ra3a)

MeTtajuinueckas
CBSI3b

Merannyprus

Hemeramwibl

Baxyesm (OresiM) BaJICHTIIBIKO
2JIEKTPOHBECHIH IIOPMHUCH Tep30C.

blubTeIpMeTBECHICH METAITBEC
MOTTOH aMaJIbECTHI JBIIIETHCH
TOZOC, YKIOPJI3H YABICI3.

XuMH E3HITBEC, KyABECCHUIDH
aTOMBECCHI, ChOP cO33C
HBUIITyMBATO3b, OBONTHCH
HOHBECH] BBIKbICA,
SIIEKTPOHBECTEI KYTHIHEI OBITaTO.
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Metarbéc MeTaJjuibl Xumu €3HITHEC, KYAbECCHUIIH
aTOMBECCHI, MTOJIOKUTEIIHLHOM
MOHBECITBI TIOPMBICA, TeJIITal (HOII
KyJI-OT'bECHI3 — ITe/Ia a3bbICh)
3IIEKTPOH CIIOUBICH NEKTPOHBECTHI
céTo.

MeTtanabéciadu DJ1eKTPOXUMHU- Kabbewm arexrpon

HANPSIKeHU3bLIIH YeCKU psaa MOTEHUUAIBECIIIH

3J1eKTPOXUMHU HaNPSKEeHU I BAJIATOHBECCHUIIH OY19M3BIS XUMU

qypes MeETaJJIOB €3HITBECIIDH PAIBIKCBI.

MeTannbécTbl IlaccuBanus Metanabéc BbIIbIH CHIHOMOHJIACH

HbI3b KAPOH MeTAJLI0B YTHCb OKCHJL JABIK KbUIIOH.

Mexanusm Mexanusm Peaxnys MBIHBIKY, KOTBKY/I
CTaJUbIH KbUIIHCh JIIOKETHECC
BO3bMATbICA, HUIMA3 CTaAUOCIOH
MBIHICH PaJJIBIKCHI.

Moanb Moub TeIpMeTIOH MbIHATIA€3, MTy1IKA3

MoJsipHoii Macca

MonsipHoi
HAIIBIK sIKe
MOJSAPABIK (CMm)

Mouasipuoii 00bém

My cbu1aBéC

Myarac
HANTHIPMBITO
ChLJIMEThEC

Myabbl
BOIITICbKOHBEC

Moasipaas macca
(m)

Monsipaas
KOHICHTPalMs,
WU MOJISIPDHOCTDH
(Cwm)

MounsipHblii 00beM
(vm)

Ynoopenus

IlepecpbimeHHbI
pacTBop

SlnepHble peakuuu

BO3€ COMBIH/IA CO3HITO OIMETHECTBI
(MHMYIBBIOCTBI, aTOMBECTBI,
MOHBECTHI), KOHS aTOMBEC MyIIKa3
Bo3e 2C yrmepommH 12 rpammes.

1 Monb THIpMETIIOH Maccaes (T/
MOJIb, KI/KMOJITh, MT/MMOJIb)

MepTTaT, KyIi3hst ChIIMEM
TBHIPMETII?H JIBIBI3 TYTIA
CBUIMETIPH 00BbEME3IIH
OTHOILLICHHE3JIbI

Ormrops! ycioBruoc AbIpbs (1 atm
3it6et HO 0 °C Temmeparypa)
KOTBKBI{e ra3isH | MonesnsH
00BEMI3

Bynocbécibl Kymnd JIyuch CUCBKOH
€3HITBECTBI BO3UCH THIPMETHEC
(azot, hocdop, kanuii HO
MYKETBECHI3)

ChuIMET, Ky/1a3 c€TomM
YCIIOBUOCBIH, HANTBIPMBIT
CBUIMETAH HolIarsica, TPOCrec
TBIPMET CHUIMBITAMBIH

NHKOIBBI MYTBBUIH
BOUIBSICEKEME3
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M
HantsipMBbIT HacpimeHnHbrii Chuimer, Kyza3 céTom
ChLIMeTbEC pacTBOp YCIIOBHOCKIH TYXIeC TPOC JYBIMOH
(TepMOIMHAMHEKA OTBO3BKOHO)
CBIIMEM THIPMETJIIH JIBIIBI3 BO3HCHKE
HeiiTpaabHoi HeiiTtpaasnas Bosckert, KbITBIH BOOPOIT
BOJICKET cpena HMOHBECIH HAIUIBIKCHI TyIla
TUIIPOKCU-UOHBECIIIH
HaIbIKCbLIbL; pH =7
Hutporepiernéc Hwutpocoenunenuss | YmieBomopoabiCh MOT3MbBEC,
Kyabécas O sike KOHS Ke
BOZAOPOMJIOH UHKOIBBIOCHI3
Hutporpymnaist (-NO2)
BOIITAMBIH
Hyxieun HyxJiennosbie Bbuononumepnéc, KynbEChI3NIH
YbIpcaIbéc KHCJIOTBI MOHOMEPBECCH HYKIIEOTUABEC
11yo, ¢hochop ublpcaidH
0epBBUIBECHI3NIACH, YIVIEBOAIICH
— MeHTOo3a1Ch (prb03aIdCch HO
JIe30KCUPO03aIICh) HO a30TO
OCHOBaHWIACH (IIypHH SIKe
MUPAMHUJIO0) KBUIID
Hyxkneoduianéc Hyxieodnibl WHnbIpbIOC sIKE HOHBEC,
KyIBECHI3IIBI JJIEKTPOHBECCHC
CETHSIHBI OBITATOHJIBIK TyTIA
Hroxkaoc Bosokna [loHep pamIbIkeH MOTUMEPBEC,
KyIbECHI3 CHHBBIC, TEKCTUIIb
MaTepUaIbEC IICHTHIKY
KyTHCBKBIHBI OBITaTo
o
Ora3zesin peakuuoc | Peaxnumn KbIk sike Tpocrec THIpMETHECIICH
coeJHeHHsI OJUT KYyIIETO THIPMET KBUIIBITHCH
peakuuoc
OrBo3bKOHIIH Koncranra Bormriicekon 6epe Kpiiom
SITTAHJIBIIBI3 paBHOBecHsI TBIPMETBECIIOH, KyIBECHI3
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CTEXHOMETPH KOI(PUILUECHTBECIIBI
TYHach CTENEHBECHIH KyTIMBIH,
MOJISIPHOH HAIUTBIKCHUIOH
YHOSITOH3BII?H HO CETAM
TBIPMETBECIIDH MOJIPHOM
HAIUIBIKCBUIOH ChIde UK
YHOSITOH3BUI?H OTHOIIECHH3bI
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Orumops! ThIpMeT

Orwmopsl 3¢pupnéc

Ormopsl

siKe KyIIeTo
TBIPMETIIH
{01IATHIMOH
MOJIEKYJISIPHOI
maccae3 (Mr)

Orbs ra3s kar

Oxcuabéc

OpoOurann

OpouranbHoii
(BaTcacbKeM)
KBaHTJIBIKO
Jasiamyc €

OcHoBaHHOC

OcHoBHO¥
ChLIATBEC

IIpocroe BemecTBO

IIpoctbie 3¢upsl

OTHocuTeNbHAS
MOJIEKYJIsIpHAS
macca (Mr)
NMPOCTOro HJIH
CJIOZKHOTO
BelecTBa

O0beTMHEeHHbIH
ra3oBblii 3aK0H

Oxcuabl

OpOurans

OpoOuranbHoe
(mobouHoE)
KBaHTOBOE 4HCJI0 {

OcHoBaHus

OCHOBHBIE COJIA

TeipMmeT, Kyaii3adH mymTpocas
OIUT €3HATIIPH UHKOJIBBIOCKI3 THHD
IIBIPO

KbIKk KHCIOPOAIIH HHKOIBBICHBI3
rep3acbKeM yIJeBOJOPO.
pa}lMKaJ’l"béCTbI IyIHIKa3bl BO3UCH
OpraHMKa TBIPMETBEC; O'bs
BoLITYyCcChl R-O-R

Brig3anarom meprTaT, Kyaiis
HHIIBIPBI MACCae3 HHKOJIbbI
MaccaadH OTMET337Ibl JTIOKbICa
nopme

ﬂ _ PoVo

T T,

, KBITBIH P —
3uber, I1a; V — o0beMm, M3; T —
abcomoTIbIko Temreparypa, K

Kbik XuMHn €3H3TBECITACH KBUIAIM
KYLLETO THIPMETBEC, OIre3
€3HATBEC NOJIBICH —2 YBIPCATOH
CTENEHEH KUCIOPOJ

Mybbl KOTBIPBICH HHTBI, KBITBIH
DJICKTPOHS3 HICABTBIHbI Ty)KFCC HO
JIyOHO

Brimac neiamyc, Kymit3 HHKOIbAI
OpOUTAIIBIIACH TYCCI HO

CETHM yPOBEHbBICH
SHEPreTUYECKON
HOAYPOBEHBECIACH JIBIIA3AC
Tynara; 0-piceH (n — 1)-03p
BaJIATOH KyTBIHBI ObITaTd
MerTain HHKOJIBBIOCTACh

HO OJIUT sIKe KOHS K&
ruzpokcorpynmnaocidcsk (-OH)
nOpMeM KyIIETO THIPMEThEC
Tpoc 9bIpcano 0CHOBaHUOCHIH
THAPOKCO-TPYHIAOCTHI YbIPCAT
OepBBUTBECHIH BOLITAM Oepe
KBUIJIOM ThIPMETHEC
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n

Ila3zprucbkem
BOJICKET

Ila3zprucbkem
CO3HATBHEC

ITa3brucbkem ¢aza

ITaymisH uHbETI3

Ilepuon

Ilepuoauueckoi
KaT

Ilepuoguueckoii
KATJI3H TyaJa
BAJIKTOHI3

Ilepuoguueckoi
CO3HAITHIH XUMU
€3HITVIDH PaVIBIKO
JIBIIYCHI3

Iepokcuanéc

IInrmeHTBEC

24

JucnepcHas cpeaa

JucnepcHbie
CHCTEMbI

Jucnepcuas ¢paza

Hpuauun MHayau

Ilepuon

IHepunoanueckuii
3aKO0H

CoBpemenHast
¢opmyupoBka
Iepnoanyeckoro
3aKO0Ha

opsinkoBbIii
HOMeEP
XHMHYeCcKOro
3JIeMeHTa B
TepHOANYeCKOI
cucreme

ITepoxcuanl

IIurmMeHTHI

VHO NBIABIH THIPMET, KYAH3I3H
00b&Ma3 nasprucbkeM ¢asza
BOJICKEMBIH

I'ereporen cO3HATHEC, Kyabécas
OIIIAT THIPMET TY>K TINYH ITBIPHIOC
TYCBIH OTKaJlb JIIOKEMBIH
MYKETBI3I3H 00bEMa3

O>KBIT JIBIIBIH HO MYKET
TBIPMETIIPH 00bEMa3 BOICKEM
TBIPMET

WHKOIBEIBIH OTKalb HEBLIH
KBAHTIIBIKO JIBIIITYCHECTHI BO3UCH
KBIK DJIEKTPOHBEC JTyBIHBI YT
OBIraTo

MHKOIBBIOC MYIIKBIH SHEPreTHKA
YPOBEHBECIOH OTKa b JTBIAIHBI3EI
E3HATHECIPH BAJUIUH Pa/i3bl

Xumu €3HITHEC HO COOCHIH
KBUIJIBITOM XUMH THIPMETHECTIIH
ACJIBIKBECCHI MTEPUOANYECKON Baye
rep3achbKOHBIH CO €3HATHECTIIH
HUHKOJIbbI CEKBITIIBIKEHBI3BI JIyO

XUMH €3HATHECIIOH aCIBIKBECCHI
HO COOCBIH KbUIABITOM XUMH
TBIPMETHEC NEPUOUUECKON
Baye rep3acbKOHBIH HHKOJIbBI
MYJIBBUIH 3apsIIOHBI3 YO

Z my1Ka3 BO3UCbKUCh
POTOHBECIIH JbLI3BUIBI (Np) sike
MYJIbbl KOTBIPBICH 2IEKTPOHBECIIH
JIBII3BUIBI TyTIA

Kok momce rep3ernéc, oniires
€3HATH3 KyAH3/I9H — -1 YybIpcaToH
CTETEHEH KUCIOPO.

Buonoru 06beKTBECIBI HO
MarepHanbECbl OyEn céTiich
TBIPMETBEC
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Iuponus

IlnacTmaccaoc

IIomcTon

IToamkoHaeHca-
nu\s

IMonumepuzanu\s

IMosmmoppusm

IHonumopdnoii
NOpMOH

IonspHoii rep3oc

IonspHoii
JIyHCBT3M rep3oc

ITpeneabHo M3eM
Hambik (ILIK)

IIpomoTtopnéc (ke
aKTHBATOPhEC)

IInposns

IlnacTmacenl

Ileperonka
(aueTHILIS M)

IMomKoHAEeHCAIHS

IHonumepuzanus

IMoaumopduszm

Iosmmmopguoe
npeBpaineHne

IonspHas cBA3b

Heno.lmpﬂan CBA3b

IlpenensHo
J0ImycTUMAast
KOHIEHTPauus

(ITAK)

IIpomoTops! (Miu
AKTHBATOPbI)

YrieBogopoabECIdH 6a13pIM
TEeMIIepaTyPacH, OMBIPTIK,
JIOKUCHKEM3BI, KyIii3 Oepe demrec
OTIIOPBI THIPMETBEC KBIIIIO

[TomumepbECIIH UHBET BbUIA3HI,
MYKET ThIpMETBECTBI BaTcaca,
JIDCBTICHKHUCHh MaTepUATbEC

TI6pToM n63€H Temneparypaocchl
BBIJI? UHBACHKBICA, CYPETHECTHI
BHUCBSIH amall

Mounomepiach

HHITBIPBIOCC) MOJIUMEPIIH
MaKpOMHIBIPHIOCHIHBI3 Tep3ach
XHMMH MBIHIT, BATCACHKBICA OKBIT
UHIIBIPBIO IPOAYKT (deMrec BY)
nopMe Ha

OXKBIT MHIIBIPBIO THIPMETINCH
(MOHOMEPIACH) HHIBIPOCC)
HOJIMMEPIIRH 0a3IM
HHIBIPBIOCHIHBI3 Iep3ach XUMH
MBIHAT

TeIpMETIIPH KOHS K& KPUCTAIIT
TYCBHECHIH JIYBIHBI ObITaTIME3

TeIpMeTIIPH OIiT KpHCTAILT
BBIITYCBICH MyKeTa3 MyIITPOCCH
BILITHITIK BEDKEME3

II6pTom
2JEKTPOOTPULIATETBHOCTEH
HMHKOJIBBIOC KYCITBIH KBUIIHCh
XMMH rep3oc

Kbk ogiir kaab
3EKTPOOTPULIATETBHOCTEH
HMHKOJIbBIOCACH KbUIIMCh XUMU
rep3oc

Kewma n1pIp fiojke KyChITbCHKBIKY
HO, JSIMMJIPH OpraHu3Ma3 Kbiiie
Ke BOIITHCHKOHBEC SIKE BUCEHBEC
BaNCBHTOM XUMHU Iep3eTIoH TyKrec
TPOC HAIUIbIKE3

Karanu3zaropiach c33bIbIKCY
JKyTHCh TBIPMETBEC
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Ilykeron OtcranBanue Kusep HO uypbIT (ha3aocThl BUCHSH
(1exaHTaLMsT) amall, KyJlii3 COOCIJIH NOPTAIM
CEKBITJIBIKCHI BBLIY UHDBSICHKE
IIypun Ho Ilypunosslie u ['eTepounKIIBIKO HO a30T33 BO3UCH
NHPaMHI0 NUPUMHUJIMHOBBIE reperbéc
OCHOBAHHUOC OCHOBAHHSA
PaagunanuonHoi Paguanuonubie BomriicbkoHBEC, KyIbECHI3IBI
BOIUTIICbKOHBbEC peakuuu pazuanys KyTCKoH cE1d
Pagukan Papukanbubie BomriicbkoHbéc, KyIbECHI3
BOIITHCHKOHBEC peakuuu MBIHO peaKLus AbIPbs KbUIIHCh
paauKaIbEC HO HHIIBIPBIOC
KYCIIbIH
Pe3nna Pe3nna Marepuan, Kya3s, noaumep

Cc

CandTo rasnéc

Co3H3TO M30MepHu\st

Coaspka B,
3pIpaH Boliéc,
Ba3eJIuH, napgux

CnuHoBoii
KBAHTJIBIKO JIBIANYC
ms (siKe CIUH)

Cnuprbéc

Ciicbsan

Crexuomerpu
k03¢ punnenTnéc
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Buaropoanbie rasni

CTpykTypHas
u3oMepus

CoasipoBoe maci1o,
cMa304yHbIe MacJa,
Ba3eJIuH, napaguu

CnuHoBoe
KBAHTOBOE YMCJIO
ms (MJIH CIIMH)

Cruprsl

POuiIbTpOBaHHE

Crexuomerpu-
yecKHe
KO PUIHEHTHI

JKUIBBIOCTBI CYTb(GH]] BEDKBECHIH
BYPBIKY, KaydyKbECBICH TOTTO

VIII-tit A rpynnasich
MenzeneeBisH nepuoanIecKoi
CO3HATBICHTBI3 XUMU E3HAITHEC

W3omepu, Kynii3ps TEIpMEThEC
HHIBIPBIOCHIH UHKOJIbBIOCIIOH
rep3acbKOH paJdHbI3bl BUCHSACHKO

Ma3yT33 n0a3CThIKY NOPMUCH,
YypBIT YIIEBOJOPOIBECIIH
KalyMeH YbhKach CypeThECCHI

DJNEKTPOHIIRH MY TYChI3, KbIK
BAJIATOH T'MHY KYTHIHBI OBITaT):
+1/2 o —1/2

VYriieBonopoabich NOT3MbBEC,
BOZIOPOJIFH Ofliire3 sike KOHsAe3 Ke
nHKOIbbIe3 (-OH) ruapokcunbHOI
TPYIITAIEl BOIITAMBIH

CypeTa3 nacé-macé marepuan
(ciic) TbIp MOTTHICA, YyPHIT (a3zae3
KH3€Pe3JI3Ch JIIOKOH MBIHAT

XYMH BOIITHCHKOHBECIIDH
YpaBHEHNOCA3 THIPMETIOH
(hopMynaochI3 a3bbIH CHUTHCH
JIBIAYChEC
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Cy6cTpar Cyoctpar Bauriices TeipMeT (fiemrec
opranukag), Kyai3 60papl MyKeT
TBIPMET BaTcachke (femrec
OpraHUKaTIM) — PareHT

CypacbkeMm CMelIaHHBIE COJTH Opniir TychbeM KaTHOHBECTHI

chLIATBEC HO KBIK TYChEM aHHOHBECTHI
ITyILIKAa3bl BO3UCH ChIIAIBEC

Cycniensuoc Cycnensuu OTBBUIIEM JTyHCBTAM Ha3bIUCHKEM
CO3ZHATBEC, KM3EPITBIKBIH OTKab
BOJIMEM UyPBIT JIIOKETHECTICH
(6pra3amaser 10° — 107 M) KeLI10

Cruianbéc Comm Mertann KaTHOHBECTBI HO YbIpcall
OepBEITBECTICH aHHOHBECCH
MyIIKa3bl BO3UCH KyIIIETO
ThIPMETBHEC

CpliMeM MaccoBas 10J1s1 MepTaT, Kyaii3bs CbUIMEM

TBIPMETJIOH PACTBOPEHHOIO TBIPMETIIPH Maccaes Tyma

MaccoBoii JilokeT?3 | BemecTBa (W) CBUIMET/IDH Maccae3dH

W) OTHOIICHUE3IIBI

CpLimer PactBOp Bomrsscbkuch mymTpocaH Tpoc
€3HITO TOMOI'€H CO3HAT

CBLIMOHJIBIK PacrBopumocTs ThIpMETIRH cOoA3 sIKE Tas3
CBUIMETBIH CHUIMBIHBI
OBIraTOHJIBIKE3

CBIIMOHJIBIKJIIH Ko3¢ppuument TeipMenIoH Maccaes, Kyaii3

K03 punnenTi3 PacTBOPUMOCTH CBUIMBITUCHIRH 100 rpammas céTom
TeMIIepaTypablH CBUIMBIHBI ObITaTd

ChLIMBITOH CoabBaranus CBIIMBITHCh HO CBUIMEM THIPMET
KyCIBIH MBIHICh XUMU MBIHAT

CbUIMBITIiCH PacTBopurenn ChUIMETIIDH €3HATI3, Hemrec
«UBUTKBIT» TYCBIH HO CBIIMET KaJb
UK arperaT COCTOSHHBIH JIy?, SIKe
YHO JIBIIBIH KyTHCBKE

CpIHOMHUCHTIM Buiaropoannie CBIHOMUCHTOM, XUMHU PEAKLHOCHI

JAYHO MeTaJLTbéc MeTaJLIbI IIYTeH MBIPUCHKUCH METAILIBEC:
3apHHU, a3BeCh, PyTCHUHN, POUI,
NAJUIA/INHA, OCMUM, UpUANHA, 1aTHHA

CpIHOMOH Kopposus ‘VIOHKOTBIPIIAH BIAUSIHUES

YJCBIH METAJUIBECIIOH AKe
YpDKATIMBECCHIUIIH KyalllKaM3bl,
aCJIBIKBECCHC BIIUTAM3BI
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Tepmoxumu Tepmoxumuyeckne | BomriicbKoHBEC, KyIBECHI3IIbI
BOIITHCHKOHBEC peakumuu UIYHBITJIBIK KyTCKOH CETD
Tepmoxumu Tepmoxumuyeckoe | IyHbITIBIK 3 (deKTI3 Myciibica,
yYpaBHeHHUe YpaBHeHUe XUMH BOLITHCHKOHIIDH
YpaBHEHUE3

TurpoBarh KapoH TurpoBanue TeIpMeTI3Ch HAIUIBIKCY TOJOH
amall, Kyaii3 TBIPMETIH HO TOAMO
HAIUIBIKEH PEAareHT ChIIMETINH
(THTpaH?H) KYCHIThICHKOH3BI
BBLID UHBACHKE

Toa3biToH Bosronka TeIpMETHECTHI YBLIKBITHITOH amall,

(cydmmmanms) KyIi13 4ypbIT TBIPMETBECIIOH,

KHM3€PIIBIKE MMOPMBUIBITIK, Metak
ra3» BbDKEM3bI BBUID UHBSACHKE

Tyii Bponsza bIpronss T6abbl y3BECEH HO MYKET
€3HITBHECHIH YBDKETOM

Teipmer 3akoH MHOBIPBIO MyIITYCOH KOTBKYAN3

NyUICO3HITIIH NOCTOSIHCTBA TBIPMET, IOPMEM aMall3d HO

OICBIPJIBIKE3JI9H €OCTaBa BellecTBa MHTBI3) YaKJIATIK, ACHBIKbECHI3bS

KaT33 HO JIBIJIbI3bS KOTBKY OZMT Kagb J1y?

TeipMeTidch 3akoH coxpaHeHusi | XuMH peakiyie IBIPHCHKHUCH

Maccas)d yTuchb Kar

y

YraeBonopoanéc

YrneBoabéc

YpoBeHbbIH
opoNTAIBLECTIH
JBII3BI

YpoBeHbBIH
NMOAYPOBEeHbECTIH
JIBLA3BI
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MacCcChbl BelleCcTB

YrieBonopoabl

YrieBoabl

Yuco opduraneit
HA YPOBHE

Yucii0 noxypoBHei
Ha yPOBHe

TprMeT’BéC.H:)H Maccasbl
TyIla peaKknus 6epe KBLUIJIDM
TI)IpMeT’LéCJ'IBH MacCCa3blIbI

Bogopon Ho yriiepon
HMHKOJIBBIOCIACH KBUIJIOM Iepi3eT
(CH)

Xy
Yemrec C (H,O) orps BEUITYCHIH

n 2 m

TBIPMETBHEC; UHIIBIPBISI3bl AJIBAETU]]
rpyInnaes siKke OKCOrpyIniaes, 03bbl
WK KOHSI K€ TUJPOKCOIPyNIaoCThl
BO3€E

Banriice KBaHTIIBIKO JIBIIISH
KBaJpaTd3JIbl Tya

KBaHTIIBIKO JBIUISH BadTICh
BaJIATOHD3JIbI TyIIa
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>

da3za

DeHobEC

DepmeHTHEC

Drocbéc

DoToxXuMHU
BOIITHCHKOHBEC

Oynrunuabéc

DOyHKIHOHAJILHOI
rpynmna

X

XaJIbKoreHbéc

Xumu

Xumu
TEXHOJIOru\st

daza

DeHobl

DepMeHTbI

Dnrochl

doToxuMuYecKne
peakuuu

DOYHrUIHAbI

DyHKIHOHAJILHAS
rpynmna

XajabKoreHbl

Xumust

Xumuueckast
TEXHOJIOTHsI

TeIpMeTioH roMoreH (OrBsULIEM)
TIBIPEIOCHI3TOH OTBSIIBIKCEI,
KYABECHI3NIIH OTKa/lb aCIbIKbECCH
BaHb HO MYKET BOJICKETHECIICH
€3BECIIDH JTIOKETHECHIHBI3 BUCHAMBIH

YeCKBIT 3bIHO YITIEBOJOPOIBECHICH
IIOTAMBEC, UHITBIPHIA3HI OJJUT SIKE
KOHA K€ BOAOPOJ UHKOJIBBIOC
OCH30J1 KYJIBYOBIH THIPOKCHIT
TpyNagbl BOIITIMBIH

Buonoru xaranuzaropbec

OpraHukaToM ThIPMETHEC,
KyIbECHI3, METALITbECTDI
YBDKATBIKY, Oy BUTBTHIPMETHECTHI
METaIBECIICH BUCHSH ITOHHA
U3BBDKBI OOPIIBI BATCACHKO

Bomrriicbkonbéc, KyabEChI3IbI
FOTBITJBIK KyTCKOH CET?

BynocsécTsl HO My33 TyOH
BUCEHBECTICH OYPMBITOH ITOHHA
KYTHCBKUCH XUMH BaJITOCHEC

MHKOIBBIOCIAH TpyTIHaskl,
KyZii3 TBIPMETIIACH TYXKTeC HO
TYHach XMMH acIbIKbECCY HO
Kbliie K€ rep3eThECIdH Kiaccasbl
UHTBISICBKEM33 BO3bMAT?

J1. 1. MeHnemieBIsH
HEPUOANYECKON COZHATBICHTHI3
VIA rpynnabIChThI3 XUMU
€3HTBEC

TeIpMeTBECTBI, COOCIACH
MYHICO3HITCIC, ACIHBIKBECCIC HO
MYKET ThIPMETHECTHI ITOPMBITUCH
BOLITHCHKOHBECCIC ICKEPUCH TOTOC

Mukya3p marepuanbEcTbl
(BUTIBTBIPMETBECTHI) yKEe KyTOHO
THPIBIKBECH HO apOEPUOCH
NOPMBITOH IIOHHA KYTHCBKUCH
aMaJIbEC HO BAJITOCHEC
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Xumu CkopocTtb Opiire3nack peakiye MbIPHCHKUCH
BOIITHCHKOHJIIH XUMHYeCKOM TBIPMETIIICH HAIUIBIKC) ABIPI3H
JKOIJIbIKe3 peakuuu OrMeTa3 BOIUTOH (MOJIB/JI'C

MepTTachKe)
Xumu Xumuyeckue Opniir TBIPMETIH MYKET ThIPMET?
BOLUTIICbKOHBEC peakuuu BBDKEME3, BBUIb KbIIJIOM THIPMET

Xumu repier

Xumu €3H3T

XuMHu €3HITIIDH
HHKOJbbIE3DH
BaJIGHTHOCTE3

XHUMH HHAEKC

XuMH KHHETHKA

Xumu
HOMEHKJIATypa

XHMH 0rBO3bKOH

Xumu
NPOMBILLIEHHOCTH

XuMH CHHTE3

XHMH CIPTTOH-
NePTYOH

30

Xumuueckasi CBA3b

XuMuuyecKkni
3JIEMEHT

BajgenTtHocTh
aroMa
XHUMHYECKOT0
3JIeMeHTa

XumMuuyeckui
HHIEKC

Xumuueckast
KHHETHKA

Xumuueckast
HOMEHKJIaTypa

Xumnueckoe
paBHOBecHe

Xumuueckast
NMPOMBILLJIEHHOCTH

XuMuuyecKkui
CHHTE3

XumMuuecknin
aHaJIHu3

a3bJI0E3J9Ch MYIITPOCIHBI3 HO
(sIKe) MyIICO3HITIHBI3 BUCHICHKE

VHKOABBIOCTIH Or-Or€HbI3bI
KYyCBIMACHKOH3BI, Ky/Iii3 O6epe Tpoc
HMHKOJBBIO I0H CO3HAT NOpME:
WHIIBIPHI, HOH, KPUCTAILI

MHKONBBIOCIIPH BU3HI,
Ky)l"béCbl?;HbI My.]'ll;];l.]'l3H OrKaab
3apsad3 Tyna

KoBaneHTbIKO rep30ChEcinH
JIBII3BI, KyAbECCH aTOM
rep3eThEChIH KbULIBITHIHEI ObIraTd

Xumu rep3eTisH popMmynass
HMHKOIBBIOCIIOH JIBIA3BI

XUMH BOIITHCHKOHBECTIICH
JIBIPBIH OPTUEM3BLIACH KaThECC
JIBIIIETHCH TOAOC

XUMHU THIPMETHECTHI HUMAHIIH
BO3ETHECHI3

CO3HITIIPH UHATA3, KyAH3 ObIPbs
a3bJIaHb MBIHICh PEaKLUIIOH
skoTiTbIke3 OepiIaHb MBIHICH
peaKUMIdH KOIIBIKEHBI3 TyIla

Boszécian ynpicas, xumu
TEXHOJIOTHOCTHI yIKe KyThICa,
BUIBTHIPMETHECHICH TTPOYKIIUS
MOTTOH

Ky nyuck ThIpMeT33 HOTTOHBS
MBIHAT, KY[139 CypPEThICh BUChSIHbI
JIyOHO

MBIHAT, Ky/ii3 THIPMETIICH (SIKe
CYpPeTIICh) 3eUIBIKE3BS HO JIBIABS
MyIITPOCCH YaKJIaHbI FOPTT
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XuMH ypaBHeHHue Xumnyeckoe XuMH BOIITHCHKOH?3
yYpaBHeHHUeE XUMH (POPMYIA0CHIH HO

KOO PHUIUCHTHECHIH HUMBICHTBI3
TOXXTOH

Xumu popmyaa Xumnyeckas ThIipMETIACH MYIITPOCCI XUMHU

dopmyaa IyCHECHIH HO UH/IEKCHECHIH

TOXKTOH

Xumuzanmu\sa XuMu3anus TomoCIBIKO-TEXHIYECKON
A3MHCKOHJIDH OWTe3 MaJlbl3, KyIi3
XUMH THIPMETBECTBI, MBIHATBECTBI
HO aMaJTbECTBI NOPTAM YIBICHECHIH
IACBKBIT KyTOH BbLIY MHBICHKE

Xposroduna Xmopoduna Bynocbécion BoX MUIMEHTCHI,
(hOTOCHHTE3I9H MBIHITA3
IBIPUCHKE

Xpomarorpadu\s Xpomarorpadus Cypemiach €3bEccd BUChSH aMall,
COOCJI?H naceé-nacé Marepuail
ITYIIKBITA MOPTAM CI3bJIBIKEH
BETJI3M3bI BbLID IIBIKUCBKE

IukIoajaKkaHbéC HuxaoankaHbl IIpeneno nuKIbIKO
YIIIEBOAOPOABEC, IOJIICO
rep30ChbECTHI MYIIKA3hl YT BO3E;
ores BeuITycchl C H

n " 2n

Hukarm ANMKJIMYeCKHe MHKOIBBIOCTIH yCBTIIChKEM

(anudatibiko) (anndaruyeckue) (BaTYEATBHIMT?) YIIICPOIHOM

yIJIeBOAOpOaAbEC YIJIeBOIOPOAbI JKUJIbBICHBI3BI YIIEBOLOPOIBEC

I uKIBbIKO Huxanyeckue MHKONIBBIOCIAH yIIepo

YIJIeBOAOPOABEC YIJIE€BOAOPOABI JKUJIbBICHBI3B] BAJIYEAChKEM
YIJIEBOJIOPOABEC

Yyryn Yyryn Kopra3 yreponsH (2,14 %-n13ch

YpIpc cpLIaIbEC

Kucable comm

TPOCTeC) HO MYKET E€3HATHECHIH
YbDKATAIM

Tpoc UHBETO UBIpCANBECIIIH
UHITBIPBIOCA3bI BOIOPOT
MHKOIBBIOCTHI METaJLI
KaTHOHBECHIH OBICAaK BOLITHIMTY
Oepe KbUIIOM ThIPMEThEC
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Yomypm yovickwin

3yu yovickoin

Yovickviinan eanskmonss

Ysipcaj BOJICKeT

Yeipcanbéc

YsipcaToH
YsbipcaToH cTENEHb

YslipcaTiich-
OepbIKTiiCh
BOMITIHCHLKOHBEC

Ypipcariicbéc

Yy
Yyxryii

YprxaTiMbéc

11

Ilonoko0 BOJICKET

Ilonoxo
MeTa/LTbéc

onep
NPONOPLUHUTIM
BOMITIHCHLKOHBEC
(acubIpcaToH-
ac0epbIKTOH)
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Kucnornas cpena

Kucaornl

Oxucjenue

Crenenn
OKHCJIEHUS

OKHCIUTENbHO-
BOCCTAHOBH-
TeJbHbIe Peakuuu

Oxucaurean

JlaryHb

CmiaBbl

Illes104nas cpena

lesounbie
MeTaJLIbI

Peakuun
JUCIPONIOpLM-
OHUPOBAHUS
(caMoOKHCJIeHusI-
CaMOBOCCTAHO-
BJICHUS)

Bouncker, kyna3 BonopoJ HOHBECIIH
HAIUTBIKCBI THAPOKCUI-HOHBECIIIH
HAIUIBIKCBHUIACH Oan3bimrec; pH <7

Kymero teipmerséc,

KyIbECHI3 METaJLI UHKOIbbLIbI
BOILUTHCHKBIHBI OBITHITICH BOJOPOL
HMHKOJIBBIOCIICH HO YbIpCall
0epBBUTBECTICH KBUIZO

DNEKTPOHBECTHI CETOH MBIHAT

WHKONBBUISH rep3eThlH Tynarbica
KyTOM 3aps/33, HHKOJIbbI HOHBECIICh
NOPMEMBIH MaJIIaca JibbsAMbIH

E3naThECann ubipcaTon
CTENEHB3BI BOIITHCHKBICA MBIHICh
peakiuoc

TeipmeTnéc, KyabECHI3IH
MyIITPOCa3bl BOWTHCHKOHBEC
JBIPBsI NEKTPOHBECTBI KYTHCH
HMHKOJIBBIOC IIBIPO

blpronss nuakeH (45%-03b) HO
MYKET €3HITBECHIH YbDKATIM

Mertainno xumMu rep30¢3H TPoC
€3HATO THIPMETHEC

Boncker, kyna3 Bonopon
HNOHBECIIPH HAIJIBIKCHI THAPOKCH]I-
HOHBECITIH HATUIBIKCHIIICh
oxbITrec; pH > 7

[Teproanyeckoit CO3ZHITINH

IA rpynnasICbThI3 MeTAILTBEC
(uTHi, HATPHUHA, KA, pyOuIuid,
1e3ui, (ppaHIyii); IIOJIOK HO BY
KYCBITBSICBKBIKY KBIJJIO

Bomriicbkonbéc, Kynbécas
YBIPCATHCh HO OCPBHIKTCH HOHIIH
sIKC UHIIBIPBUIYH O Kajb
HMHKOJIBBIC3 TyD



Yomypm yovickwin

3yu yovickoin

Youickviinan sanskmonss

Ilopo-kycno
chlIATbEC

H1énouno3e-
MeJILHOMH
MeTaLTbEC

bl

blabsThIpMeET

3

IK30TePMUYECKOIH
BOLUTIICbKOHBEC

IkeTpakuu\s

DJIeKTPO Cii

DJekTpon
MOTEHIHAJLIIH
Kaoe3

DJ1eKTpon3

DJ1eKTPOIUT
JYHCHTIMbEC

Cpeanue cosn

lenouno3e-
MeJIbHbIE MeTaJLIbI

Cbipbe

IK30TepMUYECKUE
peakuuu

IKeTpaKuus

DJIeKTPOHHBII
CJ10H

CranpapTHbIii
3JIeKTPOAHBII
MOTEHIHAJI

DJjIeKTpoIn3

HessiekTpoanTsi

UYbIpcaIoH HHITBIPHIS3

BOZOPOJT HHKOIBEBIOCTHI METAJII
HHKOJIBBIOCHIH K€ OCHOBAHUIIOH
HHIIBIPBISA3 THAPOKCOIPYMIIA0CTHI
gbIpcal OepBBUIBECHIH OBIIICAK
BOIITAM Oepe KbUIIACh THIPMEThEC

Kanpuuit, ctponmmii, 6apui,
paauii

VKOOpbIH NOPTAOM IPOSYKTHEC
MOTTOH MOHHA KyTHCHKHUCH
MHKya3b MaTepuanbec (MHKyasb
BaHLOYD)

yHBITIBIKE3 TOTTOH?H MBIHICH
BOLUTHCBKOHBEC

Mukya3b cypeTbeéchich €3bECTbI
MOTTOH, aMalId3 — Tylach
CBUIMETBEC FOPTTIMEH, KH3EP
(hazae meIpTOH

Oiir sHEepreTHKa ypoBEHbbIH
WHTBISICBKEM MHKOJIBBI
EKTPOHBECIIIH O bSUTBIKCEI
(oHepreTHKa BaJaTOHBECCH MaThIH
71y0)

1 MOJIB/1 METaIT HOHBECIIH
HAIUTBIKCHBI3bI 4CJIa3 ChLIAI0
CBUIMETA3 TIOHAM METaJlI HO
KaObeM BOZIOPOJL ANIEKTPOJ
KyCIBICh ITOTEHITHATBECITIH
NOPTIMIIBIKCHI

DJEeKTPOIUTISH ChIIMETa3

sIKe UbDKaTdMa3 MbIPTOM
3EKTPOABECHIH IEKTPO TOK
YJICBIH OPTUUCH YbIPCATHCh-
OCPBIKTIICH BOIITHCHKOHBECIIH
OT'BSUIBIKCHI

TeipmMeTbéc, KyIbECCHUIPH BY
CBIIMETBHECCHI HO HbDKATAIMBECCHI
3JIEKTPO TOKE3 MBIPTH3BI YT J133€

33



Yomypm yovickwin 3yu yowvickblLn Yowvickviinon eanskmonss
DJ1eKTPOIH- DAeKTPOIUTH- DNEKTPONUTIOH, BybIH CHUIMBIKY3
THYECKOH yeckast SIKe YBbDKAKY3, )PUKO HOHDBECIIBI
JIOKHCHKOH JAUCCOLHAIMST é3HacpKemMe3
DJ1eKTPOIH- CreneHnb Monnbécibl moKucbkeM
THYECKOH JIEKTPOJIH- AIEKTPOITUTIIH HHIIBIPBIOCHI3IIH
JIIOKHCHKOHJIPH THYECKOH JBIA3BI OOP/IBI CHUIMEM

crenenes (o)

DJIEKTPOIUTBEC

DJ1eKTPOH 00pbI
BATCACHKOH

DJIeKTPOH
opouTAIBECTIH
rHOPUIH3AIN3bI

DJIeKTPOOTpH-
HATEeJbHOCTh

DuekTpopuirbéc

DJIeKTPOXUMH
BOIITIHCHKOHBEC

DJIMMUHUPOBAHHHI
(MIIKAJITOH)

OMNIUpUKa
(ormopsbi)
(opmyna

OMyJIbCHOC
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auccouuanum (o)

DJIEeKTPOTUTHI

CpoacTBo k
JEKTPOHY

I'népuansanus
JIEKTPOHHBIX
opouTaJei

DJIeKTPOOTPH-
LHATEeJIbHOCTh

J1eKTPOPHIIBI

DJIeKTPOXUMH-
YecKHe peaKkuu

DJIMMHUHHPOBaHNE
(oTIENJIEHHE)

OMnupuyeckas
(mpocreiimas)
opmyna

IMyJIbCHN

UHIIBIPBIOCIIOH OI'bs JIBIA3ZBUIOH
OTHOIICHHU3bI

DIEKTPO TOK MBIPTH3BI JII3bbIHBI
ObIraTiich THIPMETHEC, BY
CBUIMETBHEC HO UbDKATIMBEC

WHKOmBBI GOPABI YTIEKTPOH
BAaTCACHKBIKY TOTICH KY>KBIM

WHKOIIBBI0 OpOHTATIBECIIIH
KYCBIITBSICBKOH3bI, Ky/lii3 COOCTBI
Ka03bIs HO KyXXBIM3bIS HOMIKEITA

HKOIBBIOCIOH, XUMH Trep30c
KBUIABIKY, MyKET HHKOIbBIOCIICh
BaJICHTIIBIKO AJIEKTPOHBECCIC
60p/1a3bl KBICKBIHBI
OBIraTOHJIBIKCHI

OneKTpoHBECTH OOpAa3bl rep3aHpl
ObIraTiich MHIBIPHIOC HO HOHBEC

Bowrtiicbkonbéc, KyabECHI3IbI
3IIEKTPO TOK KYTCKOH CET?

XHMHU BOIUTHCBHKOH, KyIi3 AIPBS
OJIAT rep3EeTIIdH UHIIBIPBIBICHTHI3
KbUIO KOHSI K€ BbUIb
TBIPMETBECIIIH UHIIBIPBIOCCHL,

€O KOHS K€ I10JI9C rep30ChEC sKe
LUKITBEC KBUIIOHD ByTT)
Dopmyiia, Kyaii3 TEIPMET
MBIPUCH E3HITHECIIIH
UHKOJIBBIOCCHI KYCIIBICh
rep3acbkeMe3 BO3bMaT)

Orkajib TyHCBTAM CO3HITHEC,
OMAT KU3EPIBIKIIH THYU
MIANBIKBECHI3IICH KBUII0
(mbIpblocidH Obla3anassr 107
— 107 M), co manbIKbEC MyKET
KH3EPIIBIKIYH HHITBIPEIOCHI3
KyCIIBIH OTKaJIb JIIOKEMBIH



Yomypm yovickwin 3yu yowickoin Yowvickviinan eanskmonss
OHpoTepMuyeckoii | Dugorepmuueckne | IIIyHBITIBIKE3 KBICKOHPH MBEIHICH
BOLUTIICbKOHBbEC peakuuu BOLUTHCBKOHBEC
JHepreTuka DHepreTHYecKHii KBaHT/IBIKO HO MEXaHUKa
YpPOBeHb YpPOBeHb CO3HOTBICH DHEPTUIIDH JTYBIHBI
ObIraTiich BaJaTOH?3 (KbUICSPBICH,
UHKOJIBbIBIH MICKTPOHIIDH).
DHepruiIdH MaThIH JIyHCh
BAJIATOHBECHIHBI3 KOHS KE
MO/TyPOBEHBECIIBI JITOKHCHKBIHEBI
ObIrar>

JHepreTuxka MaxcumaiibHoe 2n2 Ab1A MBIHJA YD

YPOBeHbbIH YHUCI0

3J1eKTPOHBECTIH 3JIEKTPOHOB Ha

Ty:Krec Tpoc JHEPreTHYeCKOM

JIBII3BI YPOBHe

JHepruJinH Hpuaoun CO3HITIIPH TYXKIec I0H ChIie

MHHHUMYMbS MHHHMYMa MHAT?3, Kya3 CO Ty’KIec TpocC

HHBETI3 JHEPruu SHeprues mMyIlka3 Bo3e

DHTAIBNH\A DHTAIBLNUSA TepmonuHAMUYECKON QyHKITHS,

(3HepronymTpoc) (3Heproconep:xa- KyJii3 ITyII Ky>KbIMJICh OT'bsI

H nue) H JIBII33 HO 3i0eTe3 00bEMITBI

OuTponu\s S

JpHKO paguKaIbéc

ICKepoOHHH

JcKepoH-YaKJIaH

Jrepuduramu\sa

JHTponus S
Caodoaubie
PaMKAJIbI

JlaGopaTopus

IKCnepUMEHT

Irepuduranus

yHosTeIca nopme: H=U + pV

COCTOSIHUIIOH TEPMOJAMHAMUKA
TYCBI3, KyAii3 paaTaM CO3HITIIOH
MEPTTITI3 JIyd

AtoMBbEc siKE aTOMBECIIDH
rpynnasbl, KyAbECHI3IIH IyLIKa3
Ky3T9M 3JIeKTPOH BaHb

TomoCBIKO SIKE ABIIIETCKOH
3CKEPOH-YaKIaHbEC JIICHTOH
MIOHHA IOPOMO JACSIM HHTHI

Keritie ke siBieHne3 a3niioe3
BBUIBICH KbUIJIBITOH, BELIH
SIBJICHHE3 TOJOH-BaJlaH TIOHHA
HUMBICETHI3 0ACHTAM YCIOBHOCHIH
3CKEPOH; af30C-4aKiIoC

Kap6oH ubIpcanbéc HO

OJIAT MHKOJIBBIO CIIUPTHEC
KYCITbIH OCPBIKTBIHBI JIYOHO
BOIITHCBKOHBEC, KYIBECHI3
KyIIeTo 3pupbEC KbUIIOHD BYTTO



Pyccko-yamyprcekuii ykazareiab TePMHHOB

0-JIy9H
B-iryun
y-Tyqu
T-CBSI3b
G-CBSI3b

A

AbGcopbouus
ABTOKaTaNM3
Ancopbuus
AKKYMYJSTOpBI
AnkagueHsl
AJkaHbI
AJIKEHBI
AJNKUHBI
Annotponust
AJbIEeTH IBI
AmManbrama
AMHWHOKHCIIOTBI
AMUHBI
AMdotepHOCT
AHTUIpUBL
AHHOHBI

Anox
Anrudpusz
ApeHbl (apOMaTHYECKUE YITIEBOAOPOIbI)
Atom

Atom

AtoMHasi eMHHUIA MacChl (a.e.M.)
ATtomHOE A1pO

b

Baxrepuunst

Benku

bensun

BydepHbie pacTBOpEI

B

BanentHsie 25neKTpoHbI
B3Becn
Buyrpumonexynspusie OBP

Bopoponnast cBs3b
Bonoponubie coennHeHus
Bonopoauslit nokasarens (pH)
Boccranosurenu
Boccranosnenue
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o -CHOC
B-croc
Y -cHOC
m-rep3oc
c-rep3oc

AbGcopbarust

ABTOKaTanu3\ acKyamikaToH
Ancopbarust

AKKyMyIsTOpbEC

AnkanueHnéc

Anxanpéc

AnkeHbéC

ANKuHBEC

Annorponust

Anpaerunbeéc

Awmanbrama

AMMHOKHCIIOTA0C

AmunbBEC

AMdOoTepHOI TyOH\KbIKHAIACSHECKOH
AHruapuabEc\ ByTOK KblIeMbEC
AHnoHBEC

AHopn

Anrudpus

ApeHbéc (4eCKBIT 3bIHO YIIIEBOAOPOABEC)
Atom

ATtoMm

AToM MaccajdH ormerd3 (a.M.0.)
ATOM MyJIbBI

Baxrepunnanéc
Benokxnéc

bensun

Bydepnbiko chuiMeThEC

BaneHTibIko 25eKTpoHBEC

B3Becséc

VHMynbbIOC IYIIKBIH OPTYHCH
YbIpCaTHCh-0ePBIKTICH BOIITHCHKOHBEC
Bonopon rep3oc

Bonopon rep3erséc

Bonopox Bo3sMaraT (pH)

BeprikTiicséc

Bepritckon



Bropuunoe cbipbé

r

Tanorenst

l"anpBaHMYECKHE IEMEHTBI
T'ens

TepOurmast

I'ereporenHsle peakiyu
I'erepounknnyeckne CoeAMHEHUS
Tunpuas

I'mppoxcupr

T'upponus

I'maBHas noarpynmna (A-rpymma)
I'maBHOE KBaHTOBOE YKCIIO (1)
T'omorenHsIe peakunu
T'omomnoru

Topenne

I'pynna

T'ynpon

A

JIBoitHBIE COMU
JleranorennpoBanue
Jeruaparanus

JerunpuposaHue
JlerunporaioreHUpoBaHKE

JlmiHa cBsizu
JIOHOpHO-aKIENTOPHBIA MEXaHU3M
00pa3oBaHus CBSI3H

Jlropaiib (Ar0paitoMuH), CHITyMUH

XK

JKecTkoCTh BOIBI
Kupst

3

3akoH ABoraapo

3aKoH efCcTBYOmMUX Macc (OCHOBHOM

3aKOH XUMHYECKON KMHETUKH)
3aKOH 00BbEMHBIX OTHOIIEHHI
3011

3o0muasl

"

M3omepsr

N3zoromnsr
Huruburopst
Wuaukaropsl
WuayxTuBHbIH 2 dext

Kbiker3s KyTﬁCLKHCL BUIBTBIPMET

lanorensEC\ChUTANKBULIBITHCHEC
lNanbBanb E3HATHEC

I'ens

Iepourmanséc

I'ereporen BomTiiCEKOHBEC
T'ereponukibiko rep3ernéc
Tuapunséc

I'mppoxcnanéc

BysH mrokon

Bauriice moarpymma (A-rpymra)
Banriich KBaHTIIBIKO JIBIAITYC (1)
T'omoren BomTICHKOHBEC
T'omonorséc

Kyan

I'pynna

I'ynpon

KpIx momac ceutanbéc

T"anorens3 BuChsIH

Byn3 BuchsIH

Bonopon»3 Buchsx
T"anorenBonopon?3 BUCHIH
T'ep3ocman Ky3paanaes

JIOHOPHO- aKIENTOPHOU MEXaHU3MbST
KBULIICH rep3oc

Jlropaib (JI0paaioMKH), CHIIyMUH

BynoH 4ypbITibike3
Konéce

ABOTapOJI?H KaTd3

BrIpuch-Kaprch MacCaoClIdH Karchl (XUMHI
KHHETUKAJIDH BaJTICHh KaT?3)

Bria3anast KychIbECIIH KaTChl

30116

3oouuabec

W3omepnéc
W3oTonbéc
Wuruduropnéc
Wnaukaropséc
Wnaykums s¢dexr
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UncexkTuimmast
MoHHas Xx¥MHr4uecKasi CBSI3b

Honnoe npoussenenue soast (KH,0)

Wonnsle peakun
Honsr

K

KapOoHOBBIE KUCTOTBI
Karanusatopsi
Karanutuueckue peakuun
Karanuruueckue siapt
Karnonsr

Karopn

Kayayxu

Kepocun

KeTonbl

KoBanenTHas xuMudeckast CBSI3b
KosmoniHbie CHCTEMBI
KoncranTa auccormarmn (K)
Kpexunr
Kpucranmmszannonnas Boga
Kpucramtoruaparst

JI

JIurponn

M

MaruutHoe KBaHTOBO€ 4nciao ml
Masyt

MaccoBoe uuciIo aroma
Mexwmonexysapuasie OBP

Me3somepHsiii 3 hext
Menbxuop
Merannuyeckas CBA3b
Merannyprus
Mertansl

Mexanusm

Monekyna

Monb

H

HanpasienHnocts cBsizu
HaceImaeMocTs cBa3u
Hewmeraist
HeoOparuMsblie peakunu

Q)

OOMeHHBIN MEeXaHU3M 00pa30BaHUsI CBSI3U
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WHcekTHmIbEc

WOHIIBIKO XUMH Tep3oc

Bymon nonneiko npoussenenues (KH,0)
M OHIIBIKO BOIITHCHKOHBEC

Honnéc

KapOon ubipcanbéc
Karannzatopbéc
Karanutnueckoii BOIITICHKOHBEC
Karanutnueckoit ssanéc
Karnonnéc

Karon

Kayuayxséc

Kepocun

Keronnéc

KoBaseHTibIko XuMH Tep30c
Komnony co3u3TBEC
JIIOKMCBHKOHIIAH siIaHIbIIbI3 (5i1)
Kpexunr

Kpucramno By
Kpucramnorunparséce

Jlurponn

MaruuTo KBaHTJIBIKO JbIIITyc m{
MasyTt

ATOMIIDH MacCOBOM JIBIIBI3
VHMYBBIOC KYCTIBIH OPTYUCH YBIPCATHCh-
OEpBIKTICh BOIITHCHKOHBEC
Me3somep adpdexr
Menbxuop

Mertann rep3oc
Merannyprus

Meranabéc

MexaHu3M

Wnamynbbr

Monb

I'ep3ocnan oranbckemes
I'ep3ocman TRIpMEMe3

Mertan 1yucsTaMbEC
BephIKTOHTAM BOITHCHKOHBEC

I'ep30c KbUIIOHIOH BOUIBICEKOHO
MEXaHU3MEe3



OOpaTtuMbIe peakiuu
OMBbLICHHE

OTHOCHUTEIbHAS aTOMHAs Macca AIEMEHTa

(A1)
OTHOCHTENBHAS TNIOTHOCTH Ta3a 110
JIpyroMy rasy

IT

INaccuBauus Meramion
[lepexpucrammzanus

ITepuon nomypacnama
[lepnonndeckast cucteMa 3JIEMEHTOB
IMo6ounas noarpynmna (B-rpymnmna)
[TonsipuzyemMocTh CBSI3U
IMonsipHOCTH CBSI3H

IlocrosiHHas ABoraapo

IIpasuio Baut-T'odda

IIpasuno ['yana

ITpunnun Jle larense
IIpocrpancTBenHas (reoMeTpuyecKas)
nzomepust

P

Peaxiuu 3aMereHus
Peakmuu 3aMerneHus
Peakiun oomena
Peakuun npucoeanneHust
Peaxmuu pasnoxeHus
Pynst

C

CHIIBHBIC SJICKTPOJIUTHL
Crabble AIeKTPOIUTHI
C10’KHO€ BEIIECTBO
Crnoxasle 3(HUpEI
Cranb

T

TenoBoii s ekt peakunu
Tennora 06pa3oBaHuUs COEIUMHEHUS

Yy

Vpasuenue Menneneesa-Knaneiipona

(YpaBHEHHE COCTOSIHUSI HJIaIbHOTO ra3a)

11

HCHHLIC peakuuu

BephIKTHIHBI JTyOHO BOIITHCHKOHBEC
Maiitanomon

E3HaT15H tommateiMoH atoM Maccaes (Ar)

I"a3maH MykeT ra3ps QomaTbIMOH
cexbImbike3 (D)

MeranabECThl HBI3b KAPOH
BbIIbBICH KPUCTAILI? BBIKTOH
JKBIHBIE TOKHCHKOHIIDH JBIPBI3
Esmaraécmon [epronudeckoii co3H3TCH
Barcacekem noarpynna (B-rpynmna)
T'ep3ocman nonsipibikes

I'ep3ocin nonspHO Jrysme3
ABOraziposIsH SUTAHIIBIIBI3
Bant-I'oddun Bo3ers3

I'yammoH Bo3eT?3

Jle lllarenbensH MHBETI3
BonmMetibiko (reomMeTpu) nu3omMepust

Bomrton peaknuoc
Bormron peakmnuoc
BomTiicbkoH peaknuoc
I'ep3acbkon peaximoc
JItoxucekoH peaknuoc
M3BBIKBI

Ky>kMo ar1ekTponuTbéc
JI516 anexkrponuThec
Kymero teipmer
Kymiero a¢upnéc
AHJan

BoITiicbKOHIIPH HIYHBITIIBIK Y dherTd3
I'ep3eT KBUIABITIICH IIYHBITIBIK

Memnnenee-KiainepoHida
YpaBHEHU3BI (MICATBHON ra3iidH
WHOT ypaBHEHHE3)

JKunbbI€ BOIITHCHKOHBEC

39



i |

Yucno cTalroHApHBIX SHEPIeTUYECKIX
YPOBHEH (3IEKTPOHHBIX CIIOEB) B aTOME

9

DIEKTPOXUMHUYCCKUH Pl HANPSDKSHUH
METaJJIOB

DHeprust akTUBaLMU

DHeprusi HOHU3AIHN

OHeprus cBA3U

A

SAnpo atoma

ATOMBIH CTaI[MOHAD YHEPTeTHKA
YPOBEHBECTIH (3IEKTPOH CHOCIIIH)
JIBLI3BI

MeTamnbEcioH HaupsKEeHU3bUIOH
JIEKTPOXUMHU Uype3
AKTUBAIMIDH KY’KbIME3
VloHn3annmsH KyxKbIMe3

I'ep3oc KyxbpIM

ArtoMidH MYJIbbIC3



