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IpenucsioBue
NIABHOTO PeJaKTopa

Opna n3 raBHelmux 1eneii EBponeiickoro Coro3a — cOXpaHsITh S3bIKOBOE
U KynbTypHOE pa3zHooOpasue EBpombl. OTa 11esb MOKeT OBITh JOCTHTHYTA
TOJIBKO B COTPYIHHUYECTBE C MHOTOHAIIMOHATIHHBIMH TOCYIapCTBAMH.

SI3BIKM MOTYT COXPAHHUTHCA M PA3BUTHCS TOJIBKO B CIIydae, €CIH HMHU
TOJIB3YFOTCSI IOMAa, IIKOJIE U BO BCEX )KU3HEHHBIX cepax.

IMporpamma NH — CFU (Collegium Fenno-Ugricum) Terminologia
scholaris * IIIkobHast TEPMUHOJIOTHS pa3paboTaHa C b0 BO3BPAIICHHS
(UHHO-YTOPCKHX s13bIKOB PD B 1IKOJIBHBIIT 00MXO]I.

s sTOoro HyXXHO OBIIO CO37aTh TEPMUHOIOTHIO BCEX IIKOIBHBIX
MIPEIMETOB, KaK IOJIB3YACh pe3yiabTaTaMu TepMuHooOpasoBanus 1920-30-x
TOJIOB, TaK M CO3/1aBasi HOBBIC TEPMHHBL.

B pesymsrare peammzamun mpoekta «Co3maHHEe TEPMHHOIOTHYECKHUX
cloBapeli Ha HAIIMOHANBHBIX S3BIKAX IS 00IIe00pa30BaTeIbHBIX IIKOT B
pernoHax mpoxuBaHus YUHHO-YTOPCKUX HapoaoB Poccuiickoit degepariumy
B pamkax coBMmecTHOH mnporpammbel CoBera EBpomsl u EBpomefickoro
Coro3a ms Poccutickoii ®@enepannn — «HarmoHanbHbIe MEHBIIMHCTBA B
Poccun: pasButne s3b1K0B, KyasTypsl, CMU u rpa)IaHCKOTO 0OIIECTBa»
ObUTa BBIpaOOTaHAa TEPMHUHOJIOTHS TIO JIUTEpaType, S3BIKY, WCTOPHU,
0011eCTBO3HAHUIO, MAaTEMaTHKe, XUMUH, Ppu3nke, Onosornu, nHHOpMaTHuKe,
reorpadun Ha TATH (HUHHO-YTOPCKUX s3bIKax P® (komu, MapHHCKHIA,
YAMYPTCKHN, MOKIITAHCKUH 1 P3STHCKH).

TepmuHOMOTHYECKHIE CIIOBapu OpUTH 0Z00peHBbl  TEPMHUHO-
ophorpadhuIecKUMHI KOMUCCHSIMH JTaHHBIX (DHHHO-YTOPCKUX PECITYyOIIHK.

[maBHBI penakTop BBIpaKaeT CBOIO HCKPEHHIOI OJIaroJapHOCTh 3a
moanepkky mpoekta CoBety EBpomsl 1 MUHHCTEPCTBY pPErHOHAIBHOTO
pazButusg P®, maBHOMYy KoopauHaropy Impoekra Mapune DenuHoit
(CHIKTBIBKAPCKUH  TOCYNApCTBEHHBIN  YHHBEPCHTET), COKOODPIHHATOPY
n wm3garemo Anekcero PomuskoBy (MOpPIOBCKHI TrocyIapCTBEHHBIN
YHUBEpCHUTET), BeHrepckoil HaMOHATBHOW OpraHu3anuu BcemupHOTO
KOHTpecca (pUHHO-yropcKUX HApOJIOB, M MPEXK/IC BCETO BCEM aBTOPaM.

Badacsonytomaj, NH-CFU, 1-ro mapra 2011 .
SAnom [Tycraun (Pusztay Janos)
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A

U-1Irophsc

p-roropmusc

Y-I0ropbsc

T-AUTYOM

G- HUTYOM

A0y KOpTYyJI0B

Aoy
JIEKTPOTUTHSIC

ABoOraapoJon
oJIaHMAac

ABOraapoyion
MOCTOSTHHO M

ABTOKATAIN3

Ancopouus

O-JIy4H

B-myun

Y-1yuH

TT-CBSA3b

6-CBA3b

Hemerawibl

He3J’leKTp0J’l HUTbI

3akoH ABoraapo

IlocTostHHAsT
ABoraapo

ABTOKAaTAJIN3

Ancopouus

* He renmuii atom sapoacindun
BU3JAC (0-TOPBHSAC)

2JIEKTPOHBSCIIOH BU3J1AaC

MEICs JXKCHBBI/ Ky3bTa I'bIsICA
OJICKTPOMArHurT I'bIsiC

iiuT4dM, MBI apTMOMa
aTOMBSICIOH AapOsic HUTBICH
BU3BJIOH AJIEKTPOHHOH OpOHTAIIBSIC
KBIKHAHJIa10pac BEBTTHbICHOM
TOH/Aa

HUTYOM, MBI apTMOMa
aTOMBSICIOH spOsic HUTBICH BU3b
Ky3s1 2JICKTPOHHOU OpOUTAIBSICIOH
BEBTThBICKOM ITOH/1A

XUMHUS DJIEMEHTBSC, KOABSICIOH
ATOMBSICBIC OOCHTOHBI
JJIEKTPOHBSIC OPTChICA BU3BCO
rorpdcToMO13, CHKU HAMO
BYJUKOHBI OTpHLIATEIbHON
HOHBSICO

BEIICCTBOSAC, KOIBSICTIOH Ba
TyapacbsiChIC na CI;IJ'IéMTOpT)HCI;IC
03 HyéIIHBI ac MbBIP DJICKTPUICCTBO
TOK

pas3Hoit OuapysiciadH OTKOIb
HOPBILIBIH OTKOJb YCIOBUESC
(Temmeparypa J1a aBICHUE)
JBIPHN 10O OTMBIHIA MOJIEKYIIa
TBIN

1 MOJIb BEIIECTBOBIH TOPBACIOH
(vacTunascnon) apia: N, =
6,02-10% mounp!

peakiqsica 0ti 60pTacoH
peaKuusIIbICh MyHOM BEXOM

YOPBIA TeNOIOH — aICOPOSHTIOH
(aKTUBHOHU IOMBAC, CUIINKAreJIb)
BBUIBICHIH JTMOO MUKPOIIOpAsiC
MBITIIKBIH BEIIECTBOSC CYKMOIOM
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AKKYMYJISITOPBSIC
(BBIHIOP
YOKAHDBSIC)

AKTHBANUA
JHeprus

AJIKaIHEeHbIAC

AJIKaHbsIC

AJIKeHbSIC

AJIKHHBSIC

AJutoTponus

AJbaeruabsc

Amanbrama (pryTh
copaca KOpTyJ/10B)

AMUHOKHCJIOTasIC
(aMHHOLIOMBAsIC)

AMHUHBSIC

AKKYMYJISITOPBI

JHeprus
AKTHBALMH

AJIKaaueHbl

AJIKaHbI

AJIKeHbI

AJIKMHBI

AJutoTponus

AJIbJAEruabl

AManbrama

AMHUHOKHCJIOTHI

AMUHBI

TOKJIOH XUMHS OIIMOCHsIC, KOHI
4yKOpMO XUMHUS SHEPrusi BOA30
CIIOC MEKTPUIECTBO SHEPTHSIO
BYJKOJIOM MOTBICh

TOpIB (10O mapaa TOpibl) OBITH
KOJIaHA MeTiY0T SHEePTHsl, MBII
Baio10 6Opraciayna HUTUOMO

HenpenenpHON anudarnaeckoi
YIIIEBOAOPOABSC, KOIBIACIOH 5M
KBIK KbIK IOBCTA HUTOM; OTYBbsI
¢opmynawic - C H,

npenenbHON anndparndeckon
YIIIEBOLOPOABSC, KONBIICIOH
otyBbs popmymnasic - C H, .,
KOHI N — yIIIepoJ, aTOMBSICIOH JIbLA
KbIK IOBCTA MMTO1a HETIPEIeNnbHON
anudaTnieckdn yriaeBoaopoabsC;
oTyBbs hopmynasic - C H,

KyHM 1OBcTa HUTOa HETIpeesIbHON
anmdarnaeckdi yrieBoIopoIbsIc;
otysbs popmynasic - C H,
J0OMTOP, KOP XUMHUS 3JIEMEHT BEpMO
JIOHBI HEKBIMBIH ITPOCTOH BEIIECTBO
CHKACOH, KOABSC TOPBSUIOHBI TIUAC
J1a TOAMOCBHSAC CEpTH

YIJIEBOJOPOJIBICH APTMOMTOPBAC,
KOABSCIOH 3M KapOOHUIBbHON
qyKkOpbICh aToMBbsiC (—C=0);
6tyBbs popmymasic - R-COH
PTYTBBIH YHa CHKAC KOPTYJIOB
CBIBAIIOH apTMBICh KH3bOP MO0
YOPBIJ] CIBAOT copac

HUTIOMBSIC, KOHI OM KBIK
(hyHKIIMOHATBHOH 9yKOp —
YIJIEBOJIOPOJ PAIUKAIIKO
MUTYBICH AMUHOYYKOP J1a
KapOOKcHII

aMMHAKBICh BOUOMTOPBSIC
HOT'OH BHJIJIaJIaH HHTYOMBSIC,
KOp aMMHaK MOJICKYJIablH
BOZIOPOJI aTOMBSICBIC BEKOMAOCh
YIJIEBOJIOPOJHON pauKaIbsiCOH
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AM(poTEepHOCHT
(KBIKAJIYH)

AHruapuabsc

AHHOHBSIC

AHOJ

AnTudpus

ApeHbsic («40CKbL
KOpa» yriiepoabich
J1a BOAOPOJbICH
apTMOMTOPBSIC)

AToMm

AToMm

ATOM CHOKTAJIOH
Jabix (A)

Artom a1po

Atom a1po

AMpoTepHOCTH

AHruapuabI

AHHOHBI

AHox

Antudpus

Apenbl
(apomaTuyeckue
YIJIEBO/10PO/ibI)

AToM

AToMm

MaccoBoe 4HcJI0
aTroma

ATOMHOE SIAPO

Slapo atoma

KbIKaJIyH, KYTILIOMKO
BELIECTBOSICIIOH TOPBsI YCIIOBUESIC
IIBIPIN TIOMBaca JIN0O OCHOBHOM
TOAMOC METKOATIBIHBI BEPMOM

HeopraHn4eckoi 1moo
OpraHuyecKOi HoMBasICIOH
MOJICKyJIabIch (00
MOJICKYJIasIChICh) Ba YyKTOIITOH
apTMBICh BEIECTBOSIC

TMaHbI JIEKTPUICCTBOA aTOMBSC

MIOJIOKUTEIBHOU 3JIEKTPOJI, KOH1
MYHO OKHCIUTUOM

YJBIH TEMIIEPATypa JbIpHu
KBIHMBICh KU3bOPTOP
(3TUJICHIIMKOJIb, NIULEPUH 1A C.B.
TyIpachsc), MbIHOH BOAUTUOHbL
MAIlIMHASACBIH []a aBUALUSABIH

nojca OTyBbs IEKTPOHHON MHAca
LIUKJINYECKON YIIIeBOAOPOIBAC;
otyBbst popmynasic - C H,

BEILLECTBOIOH XUMUS
PCaKIMASACHIH FOKCHBITOM MEIIuOT
TOp

OTa-MOIKOL MUTYBICHE MEAIYOT
TOPBS AIEKTPOHEUTPATbHON
UHAC, MbIii apTMOMa SPOBICH
(apT™MO MPOTOHBACHICH

Jla HeHTPOHBSICHICH) 1A
OoTpHLATENbHON 3apasa MeaiudT
TOPBACHICH

SIAPOBIH IPOTOHBSICIIOH Aa
HEUTPOHBACIOH OTYBBS JIbIL

aTOMJIOH Meaop 0KOH, KOHI
OTyBTUOMA CBIJIOH NOLITH CTaB
ChOKTABIC; CIH0 MONOMKUTENLHOM
JIEKTPUYECTBO 3apaja

apT™MO MOJIOKUTENBHON 3apasia
TOPBSICHICH-IPOTOHBSICHICH

J1a 3apagTOM TOPBACHICH-
HEHUTPOHBACHICH
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ATOMJIOH
CTALHOHAPH O
JHepreTuyeckoi
BBLJIHA (3JIEKTPOHA
BH3b) JbIJ{

Anukianyeckon
(anmugparnyeckoi)
yrjiepoabIch 1a
BOJOPOIbICH
apTMOMTOPBAC

b

Bakrtepus
(MUKpPOO) BUAHBSC

Benokbsc (0b1AMOr
J1a nemoc Bup-
AHBIH MeATOAYAHA-
TOPBSC)

ben3un

Beproane1 no3pTom
peaxkuussic

Beproaunl nozsina
peakuussc

Buapynon mon
Ounapy ceptu
TonbIyH(D)

B

Ba yykToaom

Banon yopsiiiayn
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Yucao
CTALHOHAPHBIX
JHEPreTH4YeCKuX
YPOBHeii
(3J1eKTPOHHBIX
cJI0eB) B aTOMe

Anukimyeckue
(anudaruyeckue)
YIJIeBOAOPOABI

Bakrepunmabt

beakn

ben3un

HeoOpaTnmbie
peakuuu

Oo0paTumbie
peakuuu

OtHocuTeabHasA
MJIOTHOCTH Ia3a 1o
apyromy rasy (D)

Jeruaparauus

KecTKOCTh BOABI

ormeiana J1. . MenneneeBnon
MHACBIH EPUOJ] HOMEPKOI, KbITUO
TBIPO XUMUSI IIEMEHT

BOChca (aby mojca) uena yrieposn
aTOMBsICa YIIIEBOIOPOIBSIC

JIEK BOUBICH 39B HYOT (CHHMOH
TBIIaBTOM) OpPraHU3MBbsIC
OBIPOIBICH XMMUS BELIECTBOSIC

BBICOKOMOJIEKYIISIPHONW HUTUOMBSIC
(OuomonuMepwsc), MOAYB
T24accO KOIBSCIBICh apTMOI0HbI
0-aMUHOKHUCIIOTAACIOH
KOJISICBSICBICH MTOJIMIENTHAHON
YeIrbsCc

MycHp BUHOIOMIIOH 1IOp I0KOH,
YIIEBOAOPOIBACIOH copac (C,
—C,)), pOMTOM J1MOO BHKOBAT
Ku3pOpTOp, myd 30 — 205 °C
JbIpIU

HUHIOM YCIIOBHSC JBIPIH

COMBIH OTH TyHBHU3bbIH MYHBICH
peakussc

MHAOM YCIIOBUESIC IBIPHU KbIK
MaHblJa TYyHBU3bbIH MYHBICH
peakuusisic

O0tn OmapyndH MHAOM HOPBILUTBICH
cpOKTacd MO OnapynndH TaTmoM
KO HOPBILUIOH ChOKTA BBLIO IOKOM

LIOMBasICOH KaTaJIU3UPyUTOM
MOJIEKYJIAIBITIICA Ba UyKTOA0OM

BajIOH OTIaaI0M TOAMOCHSIC, MBIT
apTMOMmadch BabiH Ca’' ma Mg?*
HOHBSIC SMIIYH ITOHA
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BaJjibich nonbsic

ynamnaom (K, )
2

Bant-I'opdon
HHAOT

Bexiacbom
peaknussic

Be:xxoMm peakumssc

Be:xoMm peaxkumsisic

BemmecTBo10H
BEXKJIACBTOMIIYH
WBLIBICH OJIAHTIAC

BemecTBosic/IbICH
ChLOKTa BUA3aH
oJIaHmac

B3Becbsic

Buiiogom
(Becasiom)

Bonopoa itutuor

Bonopoa uykToaom

Bonopoaa coBbsic

Honnoe

Npou3BeIeHue

Boabl (K )
( HZO

IIpaBuio Banrt-

Todpda

Peakunu ooMeHa

Peakuuu
3aMeneHust

Peakunu
3aMeleHnst

3akoH
MOCTOSIHCTBA
COCTAaBAa BElEeCTBA

3akon COXpaHeHUust
MacCcChl BellecTs

B3Becu

Ileperonka
(MueTHILIS M)

Bonopoaubie
COCIMHECHUSA

JeruapupoBanue

Kucable coim

BOJOPOJ- 1a THAPOKCUJI-
HOHBSCIBICH HOTBUIBTOM yHaIadM

temmeparypacd 0b11 10°C BbUTO
KBIIOAIrOH peaknusIoH O1pIc
LK IO 2-4 110B

peakiusisc, KOHi KbIK 0Tiiaca
BEILECTBO BEKCHOHBI ACITAHBIC
IOKOHBSACOH

peakiusisic, KoHi 0TH
($yHKIMOHATBHON YyKOp BEXKCHO
MOJT BBLIO

peaknusisc, KOHi mpOcTOn
BELIECTBOJIIOH aTOMBSIC BEKOHBI
0Taca BEUIECTBOBIH KyTIIOMKO
JNIEMEHT

MOJIeKyJIa T4aca OblacsIMa
BEUIECTBOJIOH, KOTh KYTHIOM
HOTOH Ciii0 apTMOMa 1a KOHi
CBUIOH MHBIC, M BEXKJIACETOM
HOT'TYS /1a JIbIa COCTaB

XUMUS peakuusio MbIpbICh
BEIIECTBOSICIOH ChOKTABIC
OTMBIHIA XUMHUSI PEaKLIUSIBIH
apTMBICH BEIIECTBOSICIIOH
ChOKTaKOT

TOPBSBIAH HHACHSC, KOHI FOKOH
YUPBACIOH bLKAABIC 100 100 HM-
BICh BIJDKBIIJIKBIK

IOKOHBSCIIOH pa3HON Temmeparypa
JIBIPIH 1y3b0M BBUIO MOYyIachOM
copachsc TOpHOIaHHOT

BOZIOPOJT aTOMbsICA KbIKa
(ObunapHOIt) HUTYOT

MOJICKYJIANbITHICA BOAOPOL
YyKTOA0M

MHOT'OOCHOBHOH 1IIOMBa
MOJIEKYIAsISICBIH BOLOPOLL
aTOMbACCO KOPTYI0B KATHOHBICOH
a0y TBIPBEINO BeXOM IOHIA
apTMOMTOPBSC
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Boaopoanon
HUTYOM

Bonoponaon
nerkoaiaac (pH)

Bosronka
(cydmmmanms)

BoccranoBuTeabsic

BoccranoBuTOM

BoTaom
(Topitoaom)

BriBTi CyK ryapac

Bwiii (roc)

BbliHabIH
TIIYNOAYBBSACIAOH
JIBIT

r

Tlajoren 4ykToA6M
I'asorenBogopon

YyKTOAOM

T'anorennbsc

12

BO}.IOpO).IHaﬂ CBA3b

Bonopoanblii
noka3areb (pH)

Bosronka
(cyOnmmanms)

BoccranoBuTenun

BoccraHoBienne

DJIMMHHHPOBaHNE
(oTIIETJIEHUE)

IlepecbimeHHbII
pacTBop

Kupsi

YucJi0 nogypoBHei
HA YPOBHe

Jleranorenu-
poBaHue

JeruaporaJio-
reHUpoOBaHHe

T'anorennr

OTH MOJIeKyIaIOH (JIM00 ChUIOH
IOKOHCA) TTOJIOKHUTEITBHOS
TOJIIPU3YHTUOM BOOPOJL aTOMBSIC
Ia MOIT MOJIEKyNaJIOH (JT00
CBUIOH I0KOHCA) OTPHLIATEIBHOS
MOJISIPU3YHUTUOM aTOMbSIC KOCTBIH
XUMHSA HHTIOM

BOZOPOJ HOHBACIIBICH HOIBIIIBTOM
HeTKOQIBICH ITAHBIAA J1acC HEJIBO
FOKJIaH JoTapudm, machbeIcChd
MOJIB/TI

BEILIECTBOSIC BECAJIAHHOT, MBI
apTMO BELIECTBOIOH YOPbLI
SMIIYHBICH OHapyd BYHKOM
JBIPIH, KU3BOP TUIYTIOATOT
peaKuust MyHIrOH 3I€KTPOHBSC
CETBICh aTOMBSICA BEILECTBOAC

ANEKTPOHBSIC OTIMAANOIOM (HUTOM)

XUMHUS peaKiys, Kop IoxyB
HuTYOMCa MOJIEKYIabICh apTMOHBI
HEKBIMBIH BbLIb BELIECTBOIOH
MOJIEKyJIasC, Mblii BaO10 KpaTHOH
HUTOMBSIC THOO KBITIIBSIC
apTMOIO0MO

ryapac, KOHi HHAOM YCIIOBHESIC
JIBIPHH CHIBIOM BEUIECTBOBIC J0O
YHJUKBIK CYK I'yIpac cepTi

KyHM aToMa INIMLEPUH CIUPTIOH

Jla MEIBBIIBIC KapOOHOBOH
HIOMBAsICIIOH OTiaca H3pUpbsC

OTMBIH/Ia MEJIBIKBIT KBAHTOBOM
JIBLIIACKOT

MOJIEKYJIAIBITILICA FaJIOTeH
YyKTOAOM

MOJICKYJIAIBITIICA
rajgoreHBOJI0po YyKTOA0M

J1. 1. MenneneeBinoH
nepuonuueckon nHacein VIIA
qyKOpa XUMHS JICMCHTBSIC
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TasbBaHUYeCKOM
JIEMEHTBSIC
(3JIEKTPUYECTBO
TOK apTMO1bICHh
npudop)

TI'erepoumkiin-
YyecKO MUTYOTbSIC

T'uapunssc

I'mapoxkcuabsic

I'uaposns

Tomonornsc

I'éroprac
(reomeTpuyeckoi)
H3oMepus

I'ynpac

I'ynpacbin
BEKChOM
MEeTKOMIBICHSIC

I'ynpiion uHa0T

I'yr-rar
ObIpoIaHTOp

laabBaHnyeckme
3JIEMEHTbI

I'erepounk.iu-
YyecKHe
coeIMHeHusI

T'uppunsi

T'uapoxcuabt

I'mapoius

Tomosorn

IIpocTpancTBeH-
Hasl
(reomerpuueckas)
H3oMepus

PacrBop

HNnpukaropsl

IIpaBuao I'ynaa

HNHceKkTHIUABI

TOK CETBICh XHUMUS JIEMEHTBSC,
KOZIBSIC OEPTOBTOHBI XUMUS
PEAKIHISIBICH SHEPTHACO
2IEKTPUYECTBO IHEPTUAO

WHTYOIBSIC, KOIBSICIOH IUKITBICAC,
YIJIEPOA aTOMbBSIC KbIHJI3H,
MBIPOHBI MO/ CUKAC aTOMBSIC
(xucnopon, asor, cepa)

KOPTYJIOBJIOH BOIOPOIAKO
HUTYOMBSIC

OKCHUIBICIOH BaKO HUTUUTOH
(30bUTROH OO a0y A3MK
30BUTBOH) aPTMBICH OKCH]
ruzaparbsic. Hanon dtinaca
(popmynaric I(OH) , k6Hi x = 1
+6

BEUIECTBOACCO BEXKJIIACSHA BAaOH
TOPHOAOM peakius

O0TH K1accO MbIPbICh HHTYOTBSAC,
KOJBACIIOH T3Yac Jla XUMHUs
TOAMOCHIC OTKO/1b, HO TOPbSUIOHBI
€pTa-EPTChBIHBIC COCTAB CEPTH
-CH,- 4ykdpa J30Hb JIbIANAC BHUIO
(romosnornueckdit Kossic BbUIO)

H30MepHUsl, KOp BEIIECTBOSICIOH
MOJIEKYJIasCBIC TOPbAIOHBI
aTOMBACIOH TOropTachlH HUHOH

BEXKJIACsIHA YHA FOKOHBICH apTMOM
Omiaca To4ac

TOpPBS MOTra (CrieluaIbHON)
PEAKTUBBAC, KOABAC BEKOHBI
acChbIC POMCO TOPBS XUMHUS
HUTYOTrBAC ObIpHU

MOJIyB COCTOSIHHEa aTOMbIH
3JIEKTPOHBACIOH OTiaca
CITUHBICIIBI KOJIO JIOHBI
MEJIBIKBIIOH

ryT-rar ObIpOJaH XUMUS 3€NIs

13



Komu mepmun

Pou mepmun

[6206p6060om

A

Jucnponopuu-
OHHPYHTaH
peakuussc
(camookucJieHue-
€caMOBOCCTa-
HOBJIEHHE)

Jlncconmuanusiyion
BIIZK/IA BEKCHBITOM
()

Jlona ouapysic

Jona kopTyJioB

Mropaisb
(110paIlOMUH),
CUJIYMHMH

Er Typyn
ObIpOAAHTOPBSIC

Eamor

En snexTpoauTesic

30ib

3oouuabsc

14

Peakuun
JUCTIPONOPLH-
OHHPOBAHHUS
(caMmooOKHuC/IeHUs-
€caMOBOCCTa-
HOBJIEHUSI)

KoncranTa
aucconnanuu (K)

BaaropoaHbie ra3bl

Baaropoansie
MeTaJLIbI

Mropasb
(110paIlOMHUH),
CUJIYMMH

TepOunmab

T'ean

CuibHbIe
JIEKTPOJIHMThI

30iB

3o01uabI

PEAKIHSISIC, KOHI OKHCIUTENbHAC
J1a BOCCTaHOBUTEJIbHAC JIOO
MOJICKYJIaI0H OO HOHIIOH OTH U
Ciii0 k0O aTom

OTBECHTATYHIIOH BEKCHBITOM
BIIDKIA, KO IETKOMIO HIOT
BBIHIOpA 2JIEKTPOIUTIBICH
JIUCCOLMAIS MyHOM

J1. 1. MenneneeBinoH
nepuoanyeckoi nnacsin VIIIA
qyKOpa XUMHS dJIEMEHTBSIC

CIMOMITBI €H TTaHBUTYHA J1a XUMHUS
OOKCSTHB MUOT 31IbIyHA KOPTYIIOB:
3apHHU, 93bICh, PYTCHUI, POJIUH,
najula i, OCMHMA, UPUIHH,
TIaTHHA

AJTFOMUHHMHIIOH CBIBIOI'BSIC

€r TypyH OBIPOIBICH XUMUS
BOYACHSIC

MaTd crubOIUOM KOIUIOUAHOM
TOpBsiCa KOJUTOMAHON MHAC

COTIIOM JIEKTPOIUTBHIC,

KOJIBAAC Ba TYAPAChIH MOIITH
TBIPBBIIO IOKCbOHBI HOHBSIC BBUIO
(mén04bsic, ChUIIAH COBBSC, EH
IOMBAsIC)

KOJUTOMIHOM MHAC, KOHI THIymoaa
IOKOHBSCBIC TOPBATIOHBI OTa-
MOJICHBIC

TBDKTYHBSICOC OBIPOIBICE XUMUS
3eII
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Pou mepmun

[626p6060om

n

H3mapd nopom Ba

H3zomepbsic

HM3oTonmbsic

HNuruéuropnsac

HUHaykTUBHOK
ooprac

HNonoH 03b1pMOIaH
JHeprus

Honbsic
(3JIeKTpUYecTBOA
aTOMBSIC)

HonbsickocTca
XHUMHS HUTOI

HNuoT BBIHIOpa
3JIEKTPOJIMThSIC

w

"

Nukrom

Muron
apTMOAOMIOH
BeKJIacsIHA
MeXaHU3M

Huropnon ady
NaHbIAIyH

Kpucranim-
3aI[HOHHAs BOIA

H3zomepsl

HM3oTonbl

HWnruéuropsl

HNHayKTUBHBII

apdexT

JHeprusi
HOHU3ALUHT

Honbl

Honnas
XHMHYECKaA CBS3b

Ciiadble
TEKTPOIUTHI

Abcopouus

OO0MeHHbIIT
MeXaHU3M
00pa3oBaHusl CBSI3U

Henonﬂpﬂan CBfI3b

KPUCTAJIIOTMIPATHICIOH KOTBIPO
TBIPBICH Ba MOJIEKYIAsC

OTKOIIb COCTaBa, HO pa3HON
XUMUs OO roroprac Tayaca aa
TOAMOCHsICA BEIIECCTBOSIC

OTH | CIH0 KO XUMHS DIEMEHT
aTOMBSCIIOH TOPBSI CUKACHSC,
KOJUBSICIIOH A11pO 3apajbIC OTKO/b,
HO a0y OTKOIBOCH UyKOpa
JIBIIIACHSCHIC

XUMHS peakiys HaI3MOIBIChSIC

G-MUTOAA HIIEKTPOHDBSICIOH

OTH aTOM JOPBICH MO 10pO
BeUIMOM HaJIOH yHa CUKac
DJIEKTPOOTPHULIATEIBHOCHT IOHA

3JIEKTPOHCO aTOMBICH HETIIBIIITOM
BBUIO KOJIAHA dHEPTHs

MOJOKUTEIBHOS THOO
OTpHULATENbHOS 3apaIUTOM
TOPBSIC, KOABSIC TPOCTA
«BETIIOUIOHBI» TYIPACBIH 00
CBUIIOMTOPIBIH

HUTO, MBI apTMOMa HOHBSIC
KOCTBIH JIEKTPOCTATHUECKON
KBICKOM OTCOTOH

CAHTLIOM IEKTPOIUTBHSC, KOIbSIC
Ba I'yAPACHIH 03 THIPBBIIO
FOKCBBIHBI HOHBAC BBLIO

Ouapy 160 Babuapy copachsChICh
KM3bOP MHUDKTHICHSICOH —
abcopOeHTBACOH Omapy TH00 py
WHHKTOM

0Ta-MOIKO HATYBICHL aTOMBICIOH
T03TOM 2JIEKTPOHBSC KbIKAIOMOH
AUt apTMOIaHHOT

OTKOZb DIEKTPOTPHUIIATEIHHOCHTA
aTOMBSIC KOCTBIH XUMHS HATUOT
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Komu mepmun

Pou mepmun

[6206p6060om

HNutdnnon ky3sTa

MuTYnros moHsIx
apTMOaAOM

Hutuom
apTMOA0MIIOH
JOHOPHO-
aKUeNTOPHON HOT

Hutuom
peakuussc

NuTaém THIpTOM

HNnTaoMaon
HBIPBH3b

Muryomaon
ManbIAIyH

HNuTaoMIaoH
HEPrust

Hutaomcod
NOASAPU3YHTOM

MuTapiast
BepMbICH
3JIEKTPOHBSIC

Murubrrom
paaukaabsc
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Jlnuna cBsI3u

Temnora
o0pa3oBaHus
COCIMHEHUS

JlonopHo-
aKUeNnTOPHbINH
MeXaHU3M
o0pa3oBaHMsI CBS3H

Peakuuu
coeMHEeHHs

Hacpimaemoctn
CBSI3H

Har[palme}mocn,
CBfI3U

IlossipHOCTD CBSI3U

DHeprus cB3U

IMoasipusyeMocTh
CBSI3U

Banentnbie
31eKTPOHBI

CBo0OoaHbBIE
paauKaIbI

WHATYOM aTOMBSACIOH
APOSCKOCTCA KOJIACT

TBIPCS YCIOBHESC IBIPHHN (25

°C) AbIp KyTUBICHBICH TPOCTOM
BEUIECTBOSICHICH OTU MOJIb HUTUOM
apTMOJIBICh PEAKIUSAIOH HIOHBLI
60pTac

OTH aTOMJIBICH FOKCBBITOM
DJIEKTPOH I'03 J1a MOJ{ aTOMJIBICh
npoCeT atoM opOUTab HUTOM
0TCOrdH HUTUOM apTMOIOM

peaxuussic, Kop Kbk J100
YH/IKBIK BELLIECTBOBICH apTMO OTH
0Taca BelecTBo

aTOMBSICIOH COMBIH JIBLIA
KOBAJIEHTHON HUTOBSIC apTMOIHBL
BEPMOM

aTOMHOU OpOHTaIbsIC 1a
ATOMBSICIIBICH IOPUHBSIC

MUTBICH BU3bSIC KOCTBIH OTYBbS
TyH1010MBICh MMTYaH SHEPTUSIIOH
3aBUCUTOM

MUTYOMBIH ANIEKTPOHHON
TONBLTYHIOH
3IEKTPOOTPULIATENBHONIPKBIK
aToM J10pO BEMIHOM

MHIOM HUTUOMCO OpOAOM BBLIO
KOJIAHA DHEPTHUS

MOJIEKYIasACIIOH (1a HabIH TOPbs
HUTYOMBSCIOH) aCChbIHBIC
HaHbIJAIyHCO OpTChIca
UIEKTPUUECTBO HUKTaC BOCHA
BEXHBI BEPMOM

a0y A3UKOA3 THIPTOM
THIYNOAyBbACCA 1a XUMUS
HUTOABSIC apTMOIOMBIH
Y4aCTBYUTBICH AIIEKTPOHBSIC

WUTYBITOM (TO3TOM) DIIEKTPOHA
aTOMBSIC TNOO aTOMBSICIOH

qyKOp
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Pou mepmun
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Hopsima
HUTOABACTOH
oJIaHmac

K

Kapacun

KapooHnoBoii
OMBAsIC

KarannTnuyeckoi
peaknussic

Karanuruueckoii
SITBAC, 3eJLISSIC

Karunonnsc

Karog

Kayuykbsic

Keronbsic

KoBaneHTHOMH
XHUMHS HUTO

KosmouaHoi
HHACBSIC

3aKoH 00beMHBIX
OTHOIIEHH I

Kepocun

KapG6oHoBbie
KHCJIOTBI

Karanutuyeckne
peakuuu

Karanutuueckue
SIBI

Karuonbl

Karog

Kayuyku

KeTonbl

KoBajienTHast
XHMHY€eCKaA CBSA3b

KoJsiouanbie
CHCTEMBI

peaxuusio NbIpbIch OuapysciaoH
HOpBIILIBsica OTKOIb YCIOBUESIC
(TeMneparypa aa JaBJICHHUE)
JbIpiN MUTUOHBI OTa-

MOAKOI KbIA3 TPOCTOH 130HB
JIBIIIIACHSC, MBIH 10360

IOKHBI CTEXHOMETPUUECKON
KO3 PHULIUCHTHSIC BBUIO

MyCHUp BUHOIOMBIH MEbIIXKbI]
¢paxuus, ketud nbIpoHbI (C
- C,,) ymieBonopombsic, myau
temneparypasic 180 — 300 °C

YTIIEBOZOPOABICH APTMOMTOPHSIC,
KOIBSCIOH M KapOOKCHIBHOM
qyk0p (-COOH); dTyBbs
¢dopmynasic R-COOH
KaTaJIM3aTopbsIC OTCOrOH MyHBICh
peaxuussic

peaxuus copachbiH
KaTaJn3aTopPIIbICh 3UIBIYHCO
MBIIKO MbIHIA JTHOO THIPBBIHO
OBIPOIBICH OOKHCA COp

TIOJIOKUTENBHON 3apajia HOHbBSIC

OTpHULIATEIBHOHN MEKTPOJI,
KOHI MyHO 00p KbInOaaH
nporecc

JIANKBIJ] TIOJIUMEPBAC, KOIBSACIOH
MOHOMEPBSICOH JIOOHBI AUSHOBON
YIJIEBOJOPOIIBSIC

OpraHnyecKkOn HUTIOrbsIC, KOHI
KapOOHMITBHOH uykOpsIc (-C=0)
AUTYOMA KBIK PaJUKaIKOL; OTyBbsS
¢dopmynasic R-CO-R

OTYBbsL IEKTPOH TrO3bSC
ApPTMHUIOH aTOMBSC KOCTBIH JIOBICH
HuTon

TOPBSIIBICH HHACHSIC, KOHI
THIYIO/ICA TOPBACIOH BIIKIABIC
1100 100 HEM-caHB 1 HM-013
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Pou mepmun
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Koprysios

Koprysios
J0PHBbICH
BeBTThO apTMOM
(KOpTYJI0BJIOH
MaccCuBaIus)

Kopryos iinton

Koprysos
HAINPSKEHUET0H
3J1eKTPOXHMHUS pajl

Kpucranno-
rHAPAThSC

KynBa roroprac

KbIka coBbsic

Kbickom (copac
TOPIOA16M)

JI

Jle lllaTenneaon
NPUHIAT

JIék roropa
peakuussc

18

Metajuibl

IlaccuBanus
MeTaJLJIOB

MeTtauinueckas
CBSI3b

DJIeKTPOXHU-
MHYeCKHil psijg
HANPSIZKeHHI
MeTalJIOB

Kpucranio-
rHAPAThI

Ilesounas cpena

JIBoliHBIE COJIN

JKCeTpaKUUs

Hpunnun Jle
Ilareabe

Pagunanmonnbie
peaxkuuu

XUMUS 2JIEMEHTBSC, KOIbICIOH
aTOMBSICHIC CETOHBI OpTCHICa (a
OTKBIMBIHBSIC — OPTCHIOA3CA)
9JIEKTPOHHOM BU3bBICH
3IEKTPOHBACCO Ja BYIXKOHBI
HOJIOKUTENBHON HOHBACO

KOPTYJIOB BEpPKOCHIH BUI3YBICSIH
OKCHIHOM BEBTTHO I, MBIN BHA30
KOPTYIIOBCO CIMOMBICH, apTMOM

OTYBTYBIHBI BEPMBICH (OTYBTOM)
BaJIEHTHOM IEKTPOHBSIC OTCOrOH
apTMOM HUTOx

CTaHIApPTHOM MEKTPOA BHIHIHOP
COIOM CEPTH TAIUOM XUMHUSL
IMEMEHTBACIIOH JIOPBBIBIYH

nu3Map BEILICCTBOSC, KOABSICIIOH M
XHMUS HATIOM Ba MOJICKYyJ1asc

roréprac, KOHi BOIOPOJ
HOHBSACIOH HOTBUTBTOMBIC
STIHIA/HKBIK THIPOKCHI-UOHBICIOH
HOTBUILTOMBICE; pH > 7

XUMUS OOKCSHB KBIK pa3HOH
KaTHOHA J1a OTH CHKaC aHHOHA
COBBSIC

BIBJIABBIBCA COPACHICHICH
IOKOHBSIC TOPHOIaHHOT, JI0CsIana
CBIBJIBICEOH KM3bOP TUIYTIOI0
Hanoc nepiom

OTBechTaIyHa MHAC BBUIO KO
TOAUO OPTCHICA MBIBKBIACHOA0M
(B&XCHO HOTBUILTOM, JTHUKOM,
TeMIIepaTypa), To OTBEChTATYH
BEIIHO ChUTaHb, KOHI
MBIBKBIJICHOIOMBIC JIHYAIO

JIEK I0rOpOH MaHOM peakLussic
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Pou mepmun
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Jlurpoun

M

Marnaura
KBAHTOBOMH
JIBLINAC M

MasyTt

Maiitoracrom
(oMbLIIEHHE)

Meniuor
JHEePrUsiIOH
NPUHIAT
MeablaKbIA
KBaHTOBOM
Jslanac (n)

MeabLKbIg

yyKkOpyB
(A-ayKip)

Mesnom
(nekaHTanus)

Me3omepHoit
ooprac

MenpeJieeBJI0H-
Kuaneiiponjion
ypaBHeHHUe
(upeanbHOH
Ouapy/oH
YPaBHeHHE)

Jlurpoun

MarauTtHoe
KBAHTOBOE YHCJI0

m,

MasyTt

OMblLiIeHHE

TpunIUI
MHHHMYMa
JHEPruu

I'naBHOe
KBaHTOBOE YHCJIO
(n)

I'naBHasn
NOArpynna
(A-rpynna)

OTcTanBanue
(nekaHTanus)

Me3omepHblii

ekt

YpaBHenne
MenpesieeBa-
Kaaneiipona
(ypaBHeHHE
COCTOSIHUSA
H1eaJILHOI0 ra3a)

MYCHp BECHKbIIa BHHOIrOH
apTMBICh (DPAKIUSACHICH OTH, KBITIO
meipdHsl (C— C,) ymieBopombsc,
myaH temreparypasic 120 — 240 °C

II30HB JIBIATAC, MBIH ETKOIIIO
OpOHUTANBSAC KOCTHIH JIOHBI
BE€pMaHa TyHa0AuOMBsC Tad
TIIYNOYB BbLIAC; BEPMO
NeTKOMIBIHG + (-CsiHb — -013
JIbLA, KBITYO MBIpO TIIOTII O

MycHp BUHOIOMIIOH KOJsc,
KbITYO MBIPOHBI YHA YITIEPOJ
aromon monekynaa (C ,—C, )
YTIEBOZOPOIBAC

BBIIJIOH KyHBa THAPOJIU3, KOP
apTMOHBI CITHPT J1a KapOOHOBOH
IIOMBaJIGH COB (MalTOT)

MHACBIC MEZICS 3yMBIJ CIK, KOp
CBUIOH Meiu0T SHEeprus

JJIEKTPOHJIBICH YHEPTEeTUUECKON
BBUTHACO METKOILICH J130Hb
JIBIIIIAC

TaT4d NbIPOHBI DIEMEHTBIC,
KOIBSCIOH aTOMBbSICAC BaJIeHTa
JIEKTPOHBSICHIC JTOOHBI OPTChICA
SHEPreTHYeCcKON BbUIHABIH

I1a HAJIOH JIBIAIACKIC OTKOIb
qyKOPJIOH HOMEPKOL

KN3bOP J1a YOPBIJ TITYIOABAC
TOpOKaHHOT, MBI TOyNackOMa
HaJIOH a0y OTKO/b TONBLUTYH BBUIO

T-WUTOAA DICKTPOHBACIOH JTHOO
IOKCBBITOM 3JIEKTPOH I'O3bsICIOH
BEUINOM

pV=VRT, v — BemecTBOIOH

JBI, MOJIB; R — OHapyinoH
YHUBEpCaabHON MOCTOAHHON, R =
8,31 Jlx/monb K
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Merannyprus

MexaHuzm

Mo.exy1a

Mousekys1akocTca
OBP

MouiekyJranpITica
OBP

Moab

MonspHo#i HOpbII
(braekna) (V)

Monsipaoi
HOTBLILTOM JIN00
moasipuockT (C )

MoJsipHoii cbOKTA
M)

Mo nos
BOYOATOMTOPBSIC

Mysepaac

20

Merannyprus

MexaHuzm

Mo.Jexyaa

MexmoJieky-
Jasipusie OBP

BuyTrpumoJieky-
Jasipubie OBP

Mouanb

MoasipHblii 00beM
V)

Monsipaas
KOHICHTPAaLMs,
WJIH MOJIIPHOCTB
(W)

Moasipaas macca
M)
BropuuHnoe cbipbé

Ynoopenus

TIPOMBINIUIEHHOW HOTOH pyaabICh
KOPTYJI0B NepiOM-BOUOM HBLIBICH
HayKa; IPOMBIIIIEHHOCHTIOH
IOKOH

peaKUUsABbIH TOPbs FOKOHBACIOH
ChOPCHOH-O00PCHEOH MyHOM, OBIT
IOKOHBIH apTMBICh IOpaKocTca

TOPBSIC UHAOMOH

BEILIESCTBOJIOH XUMUS TOAMOCHsICA
MeniudT Top

peaKuusisc, KOHi OKMCIUTENb
Jla BOCCTaHOBUTENb — aly OTH
BELIECTBO

peaknusisc, KOHI OKHCIHUTEIh Jia
BOCCTAaHOBUTEJIb MBIPOHBI OTH

M CI0 0 BeleCTBONIOH
MoJIeKyIad

BEIIECTBOJIOH JIBIJ BIJDK/IA, KOHI
9M CBI MBIHJIa TYACHOT'a SANHHIIA
(Moekynasic, aTOMbBSIC, HOHBSIC),
KBIMBIH aToM 3M >C yriepoaion
12 rpammbIH

HOpMaJIbHOM ycioBuesc (1 atm
nasnenue 1a 0 °C remmeparypa)
IbIpin 1 MOITb KOTH KyTHIIOM
Ouapya0H HOPBIIIBIC (BLIKIABIC)

BUIK/A, MBI apTMO CBIBJIOM
BEUIECTBOJIBICH JIBIACO TyApaciOH
HOpBIL BBIIO FOKOMOH

1 Momb BeliecTBONIOH chOKTA (T/
MOJIb, KI/KMOJIb, MI'/MMOJIb)

KOBTOMOH JIOOM BOUYaChAC
100 KyTHIOMKO POU3BOJCTBO
KOJIACBHSC, MBIMBICH SKOHOMHUKA
OOKCSIHB OYP/KBIK BOUHBI
MOATOPBSC

BEIIECTBOSC, KOHI 5M
OBIIMOTBSCIIBI OBITH KOJIAaHA
BepAaHTOpPBC (a30T, hocdop,
KaJIui 1a MyKOIBSAC)
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Mycup
BHHOIOMBICH
JomMTac, MaBTac,
Ba3eJlHH,
MYCHPBIChH CHCh
csiMa apTMOAOMTOP

Mycupbich MBIHKO
KepOM-BOUOM

H

HeiiTpaabnoii
roroprac
(mBITIIKOC)

Hurpocoe-
JUHEeHHesIC

HyxknennoBoi
LIOMBasiC

Hyxkneoduiabsc

(0]

O3bIch copaca
BIPIrOH
OxucauTeLHO-
BOCCTAHO-
BUTEJIbHOM
peakuussc

OKHCIHTENbSIC

ConsipoBoe macJio,
CMa304YHbIE MacCJIa,
Ba3eJIMH, napaduH

Kpexunr

Heiitpaabnas
cpena

HHTpOCOeZ[l/lHeHI/Iﬂ

HyxkeunoBble
KHCJIO0TBI

Hyxkneoduibt

Bponza

OKHCIUTETbHO-
BOCCTAHO-
BHTEJIbHbIE
peakuuu

OxucauTe N

Ma3yT BUHOMITOH apTMBICH YOPBIL
YIIIEBOAOPOABACIOH KOKHHA
CBLIBICH COPACHIC

LIOHBIJ] OTCOTOH YIIIEBOAOPOABSC
TOPHOIOM, KOp apTMOHBI
MYOTJIKBIK JIBIAA YITIEPO.L
aTOMBSCOH MOJIEKYJ1aa
YITIEBOIOPOABSIC

roroéprac (IBITMIKOC),

KOHI BOZOPOJ HOHBSICIOH
HOTBUIBTOMBIC OTKOAb TMJIPOKCUI-
HNOHBACIOH HOrbUILTOMKO; pH
=7

YIIIEBOZOPOABSICHICH
apTMOMTOPBSC, KOABIACIOH OTH
100 HEKBIMBIH BOJIOPOJ] aTOM
BexOMa HUTPoayKOpoH (-NO,)
OMOMOIUMEPBAC, KOABACIOH
MOHOMEPBSCHIC — HYKJICOTHUABSIC,
KbITYO MBIPOHBI hochopa
IOMBAJIOH, TIEHTO3a

YIIeBOMIOH (prbo3asdH 160
Je30Kkcnpudo3aidn) aa a3ora
MOAYBIOH (IypHHOBOH OO
TMUPUMHIHHOBOI ) KOJISACHSC
MOJIEKYJIasIC TMOO HOHBSC, KOIBSIC

BCpMéHBI CCTHBI aCCbbIHBIC
DJICKTPOHBSAC

BIPrOHIIOH 03BICBKOM Aa MYKOJ
ANIEMEHTKO]] CBHIBAOT copac
peaKuussc, Kop BEKChO
2JIEMEHTBSICIOH OKUCIUTYAaH
MBIETIIIBIC

pEaKIHs MyHITOH IEKTPOHBSC
OOCHTBICH aTOMBSICA BEIECTBOSIC
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OKHuCIUTYaH
THIyNOA

OKHCITHTIOM

OneIT A2
BOBJIOMTOP
BBLJI0 MBIIZKCAH
(meanpocr)
¢opmyna

OnbiT HyOOaHIH

OpoOurans

OpouTanbHoi
(aby Mmenmop)
KBaHTOBO#
abianac £

OcHoBHOIT
(moaysBca) coBbsic

.

0]
Ora-mon
00pcst MyHBICH
peaxknussic

OTBecbTaJyHI0H
BEKCHLBITOM BIIKIA

22

CreneHn
OKHCJIEHHT

Oxucienne

OMnupuyeckas
(mpocTeiimas)
hopmyna

JlaGopaTtopus

Opourans

OpouTtanbHoe

(mo6ouHoe)
KBaHTOBOE YucJo {

OCcHOBHBIE COJIHT

Lennble peakuuu

Koncranra
paBHOBecHsI

HUTUOMBIH aTOMJIOH YCIOBHOM
3apall, Taild HuTudMac neIpOHbI
COMBIH HOHBSIC

DJICKTPOHBAC ceTOM

(dopmyina, MbIH EeTKOLIO

COMBIH BeLIecTBOO MBIPHICh
JNIEMEHTBSCIOH aTOMBSIC KOCTBIH
0Ta-MOIKOT HHTIOM

HayKa Ja BenOuaH
DKCIIEPUMEHTBSC, OIBITHAC
HYOA0M MOTBICH TOPHOH
00opynyHTOM cTpoiiba

aToM A1p0 rOropeIH roroprac,
KOHI THIOKBIIIKBIKA BEPMO JIOHBI
DJIEKTPOH

J30HB JIBIATIAC, KOJI YPUHTO
aToOM OpOUTANIBIIBICH

(dopmacd 1a sHepreTHIecKON
TIIYTIO Iy BBSCIBICH JIbIATIACCO Tald
BBUIHABIH, BEpMac IeTKOUIbIHBI
0-cstub (n — 1)-043 1611
BOYACHAC, KOIUBSIC APTMOHBI,
KOp YHa IIOMBaa MOTYBBICHIH
THIIPOKCOUYKOpBsiccO ady
THIPBBIAO BEskOMa LIOMaca
KOJISIChACOH

acIbIC OTCANIBICH XUMHUS
peaxiusisic, KoIbsC T00HbBI 0Ta-MOJ
00pCcst MyHBICH BYIKOMBSCHICH
apTMO 4enbsCOH, KOp MEABOAA3A
BOUYACHSCHIC MBIPOAUOHBI BbUIb
BOYachAC apTMOAOMO

CTEXHOMETPUUYECKON

K03 GUIHUEHTBACKOA BIHKIABIH
YHanOBbEBTOM peakiys BOUacaIOH
MOJISIPHON HOTBUIBTOMIIBICH
yHas1a0McO MOAYB BEILECTBOSICIOH
MOJISIpHOH HOTBUIBTOM yHaJIa0M
BBLIO I0KOM
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OTtiaanom
peakuussic

OTaaca BelecTBo

Omiaca 3¢gupnbsc

OTHora peaknussic

Orygrom 6uapy
oJ1aHmac

IT

ITanbiga HHTIOM

Maynunén
NPUHIHI

Ilepexpucra-
JUIM3anms

Ilepuon

Peakunu
NpHCOeMHEHUST

CiioxHOe
BeIEeCTBO

Caoxuble 3¢pupbl

T'omoreHHblie
peakuuun

O0beIMHEHHbII
ra3oBblii 3aK0H

IlonsipHas cBA3b

Hpunuun Hayau

Ilepexpucra-
JUIM3AMs

Ilepuon

OBCTa HUTOaBsICA
BEUIECTBOSICIIOH XUMMUSL
peakuusisic, kop apTMo 0Tu
MPOAYKT (THAPUPYHTOM,
THApaTanus peakiussic,
TUAPOTATIOTEHUPYUTOM,
raJIOTeHUPYUTOM)

BELIECTBO, KbITYO MBIPOHBI
a0y OTKOZb 2JEMEHTBICIOH
aTOMBSIC

HUTYOMBAC, KOIBAC APTMOHBI
KapOOHOBO IOMBasICHIH
KapOOKCHITBHOM dykOpa BOIOpO.
aToMCcO YIIIeBOAOPOAHON
paauKal BbLIO BEXKUIOH; OTYyBbsA
(dopmynasic R-COO-R
peakIusisic, KOHI pearnpyHTeIch
BEILECTBOSACHIC Ja PeaKLUs
BOYACHICHIC TJOOHBI OTKOIb
arperatHON cOCTOSHUEHIH (OTKOIb
THIYTIOABIH)

N _pV

T T, _
, KOHI p —
nasnenwue, [1a; V — ii6pei, m3; T
— TBIPBBINAO Temmeparypa, K

a0y OTkonb
JIIEKTPOOTPHUIIATETIHLHOCHTA
aTOMBSIC KOCTBIH XUMHUS HUTUOM

aTOMBIH 03 BEPMBI JIOHBI KbIK
AJIEKTPOH, KOIBSCIOH OTKONb
HEIbHAH KBAHTOBOM JIBIAITACHIC

IOKOHBSICIIOH YHA CUKacC
TeMIepaTypa Ablpiin u3mMapo
OpOM BBUIO OTYIaChOM
copachsc TOpHOIaHHOT

aTOMBSICBIH OTKOAB JIbIATIACA
SHEPreTUYeCcKOi BbUIHAOH
3IEMEHTBSCIOH BOJCA pajl
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Ilepuoguueckoit
HHACBIH XUMHS
3JIeMEHTI0H
JIOPBLIB HOMeP

Ilepuoanyeckoii
oJlaHmac

Ilepuoanyeckoii
0JIaHTIAC

OHisT HOTOH
roropBooaom

Iepokcuabsic

IIuposns

IlinacTmaccasic

Ilonys

IlonyBbsic

Ilo3siHa MeaBIIKbIT
HOrpLIbTOM (IIMH)
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IopsinxoBbIii
HOMeEp
XHMHYECKOTo
3JIeMEHTA B
TepuoAnYecKoi
cucreMe

Hepnoanueckuii
3aKOH

CoBpemeHHast
(opmyauposka
Ilepuoguueckoro
3aK0Ha

ITepoxcuanl

IIuposmns

IinacTmaccest

Cy6cTpar

OcHoBaHus

IIpenensHo
AOImycTHMAsT
KOHLEHTPAIMSs

(ITIK)

Z. OTMBIH/IA DIIEMEHTHIH
MIPOTOHBSIC JBIAKO Np o0
aToM S1pO TOTOPBIH YIEKTPOHBSC
JIBIIKOT

XHUMHSI DJIEMCHTBSCIIOH J1a HaOH
apTMOI0M XHMHSI BEIIECTBOACIOH
TOAMOCHSCHIC TEPUOTUUECKOS
HUTIOMAOCH Tall0 IIEMEHTBSICIOH
aTOM ChOKTaKOT

XUMMS SJIEMEHTBICIOH J1a HAa0H
apTMO10M XUMUS BEILIECTBOACIOH
TOAMOCHSCHIC TEPUOTUUECKOS
HuT4OMadCh aToM SAPOIOH
3apaakon

KbIKa (OnHApHOH) IUTIOMBSIC,
KOHI OTH 211eMeHTHAC J100 -2
OKHCJINTYAH THIyNOAa KHCIOPOL

BIJDKBLJ] TEMIIEpaTypa AbIpiu
CBIHOJATOT yITIEPOJBICH 1A
BOJOPOIBICH APTMOMTOPBSC
TOPHOIOM, KOP BEKIKbIK apTMOHBI
MpOCTON BEIIECTBOSIC

MOJIUMEPBACO MYKO]| BELLIECTBO
coATandMOH BOUOM MaTepUalbsc

MIOAYB BELIECTBO (TIBIPIKBIK
opraHuueckoi), Mblit 1opd
HUTYO MO BelecTBO (IIBIPIDKBIK
HEOpraHn4eckOn) — peareHT

KOPTYJIOB aTOMBSICBICH

Ja 6ty MO0 HEKBIMBIH
ruapokcouykopsick (-OH)
apTMBICH OTJIaca BEIIECTBOSIC

XUMHST HATYOMIIOH MEIBIIKBIT
HOTBUIBTOM, MBI 03 BalO
MOPTJIOH BUP-SHbIH HOPMAbICh
KyTIIOMKO KeXaH BEXCbOMO
00 BUCBOMBSCO, BIP KaJ 40K
OBLIITYHBS TOXYUTOH
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IMonukoneHcanmus

IMosmmepuszanus

IMoaumoppusm

IonumopHuoit
BYIKOM

IMoaypacnaanon
(KBIHBBIIO
IOKCSIH) KaJK0J1aCT

IHocHu yopbIa
YHpBsca
KH3bOPTOP

IIpomoTopbsic
(1u66
AKTHBATOPBHSIC)

IIpdcToii BemecTBO

IpocToit

an6o dTiaca
BelIeCTBOJIOH
a0y ThIPBBIHO
MOJIeKYJISIpHOI
cbokra (M)

IIpdcToii 3¢pupbsc

IIypunoBoi na
NHPUMHUIHHOBOMH
MOAYBBSIC

[onukoHaeHcanusa

TMosmmepusanus

IMosmmoppuzm

IMoaumopdnoe
npeBpaiieHue

Tlepuon
noJypacnajaa

CycneHn3uu

IIpomoTops! (Wiu
AKTHUBATOPbI)

IIpocToe BemecTBO

OTHocHuTeNbHAS
MOJIEKYJISIpHASI
macca (M)
MPOCTOT0 HJIN
CJIOKHOTO
BellecTBa

IIpoctbie 3¢upol

IIypunosbie u
NHPUMHUIMHOBbIE
OCHOBAHHSA

XUMHUSL MyHOM, KOP MOHOMEPJIOH
MOJIEKYNIAsAC OTYBTYOHBI
MOJIUMEPIIOH MaKpoMoJieKy1ad 1a
apTMO cOnTON ATIIA MOJIEKyaa
MPOAYKT (IBIPIKBIK — BA)

XUMHUS MYHOM, KOp 3TIIa MOJIEKyJaa
BEIIECTBOIOH (MOHOMEPIIOH)

IO/LyB MOJIEKYIasIChIC OTYBTYOHBI
MOJIUMEPIIOH BLIXKBLI MOJIEKYIAACOH
(MaxpoMoIeKynasico)

HEKBIMBIH U3Map CUKACBhIH
BEILIECTBOJIOH JIOHBI BEPMaHIIYH

BEUIECTBOJIOH OTH U3Map
CHKACKICh MOJI CHKacO TPYaCHOT
BEXTOT BYIPKOM

KaJIKOJIACT, KOP IOKChO CTaB aTOM
SIPOBICH IKBIHUBIC

aby OTKOIb YOpbIa TOPbSUTaHA
HHACHAC, KOHI IMOCH KH3bOPTOPHBIH
OTKOIS pa3aadM 4OpbLI TOPHAC
(Hanou symxaasic - 107 — 107 M)

Karajim3aTopJibICh 3iJ'[LJ'IyH
KBINOABICH BEIIECTBOSIC

COMBIH OTH DJIEMEHT aTOMbsIca
BEILECTBO

HIOXKA4 bIDK/A, MBI apTMO
MOJIEKYJIAJIBICH CBOKTACO
ChOKTAJIOH aTOM €QUHUIA BBLUIO
TOKOMOH

OpraHuYecKOi BELIECTBOSIC,
KOIBSICIOH KbIK YITIEBOAOPOIHOM
paaukain “tuT46MadCh KUCIOPOJ
aToMOH; OTYBbsI (hopMyJIabic
R-O-R

TeTepoLUKINYECKON a3oTa
HUTYOMBSIC
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P
Pagukan

peakuussic

Peakuusiiion
IIOHBI/] CeTaH
ooprac

Pe3una

PommonanTopsbsic

Pynasic, kOpT mom

C
Cimom (cimon
céiiom)

Cisic (TBLIBIMBSIC)

CoBbsic

Conrdn uykopys
(B-uykop)

CoabBaranus

Copa bIpron
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PagukajibHble
peakuuu

Tennosoii 3¢ dext
peakuuu

Pe3una

IIurmMeHnTHBI

Pynb1

Koppo3zus

Bosokna

Coun

IloGounas
MOArpynmna
(B-rpynmna)

CoabBaranus

Jlatynn

peakuussc, KOIbsIC MyHOHBI
apTMBICh PaAUKAIbBsC J1a
MOJIEKYNasIiC KOCTBIH

peaxmus AbIpitn metdm Imdo
00CHTOM PHEPTHUSIOH BIKAA

MaTepuall, Mblii apTMO Kay4yKbICh
HOJIMMEPHOH yenbsic cyabphu
MOCTHKBSICOH HUTOMOH (Kay4qyKcO
pe3unHad nopTom)

OWIOTHS 00BEKTHACIIBI 1a
MaTepHaIbsICIbl POM CETHICh
BEILIECTBOSIC

JIOHI3 1a TOpa NOpdaasc, MBIMBICh
TEXHUYECKOS 0360 Ja YKOHOMHKA
OOKCSIHB KOJIO TOPHOIHBI
copacToM KOpPTYIIOB

BIBJIaBbIBCA rOroprac To[40m
BOCHA KOPTYIIOBIOH MO0 HANOH
CBIBAOTBACIOH CIMOM, Ta JBIPHH
HaiO BOIITOHBI aCChBIHBIC
TOAMOCCO

BM3b TAYAca MOJUMEPBSIC, MBIHOH
BOAUTYOHBI CYHUCBSIC, KOPTOIBSIC,
KblaH MaTepuaIbsic BOUUTOH

KOPTYJIOBJIOH KATHOHBSICHICH
J1a OMBaca KOJISIChSICIOH
AHHOHBSACHICH APTMOM OTi1aca
BELIECTBOSIC

TaT40 MBIPOHBI AIIEMEHTBIC,
KOZUBSICTIOH aTOM OpTChIca BBLIHAAC
KBIK BaJICHTHOW 3JIEKTPOHBICH a0y
YHIKBIK, @ MYKOIBSCBIC JTOOHBI
BOJ|/132 BbIJIHAAC

CBIBJIBICH /12 CBUIOM BELECTBO
KOCTBIH OTa-MOIKO XUMUS
HUTYOM

BIPrOHIOH HUHKKOT (45%-013) na
MYKOJT 2JIEMEHTKO] ChIBIIOT
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Copaca
peakuussc,
BeIeCTBOSICJIOH
0Ta-M0 BBLIO
copaca TOAUOMBsIC

Copaca coBbsic
Corudm

Con3oaom

CnuHoOBOM
KBaHTOBOM
JbIANAC m_
(160 cnuH)

Cnuprbsc

CrangapTHoi
3J1eKTPOAHOH
BBIHIOP

Crexuomerpu-
yeckOi
K03 punneHTbsAC

Cyk ryapac

CpIBAOT (CHIBAOM
01/1301aHTOP)

CpIBIOT copachbsic

I'ereporennnie
peakuuu

CMmelaHHbIe COTH
Topenne

DOuiabTpoBaHHE

CnuHoBoe
KBAHTOBOE YHCJIO
m_ (UM CIIUH)

Cnuprsl

CrangaprHblii
3J1eKTPOAHBINH
MOTEHINAJT

Crexunomerpu-
yecKHe
K0P PUIHEHTHI

HacpimeHHbIii
pacTBop

Dnrochl

CniiaBbl

peaknusisc, KOHI pearupyiThich
BEIICCTBOSCHIC Ja PEaKIUs
BOUYACHACHIC TOOHBI a0y OTKONb
arperatHOH cOCTOSHUCHIH (aly
OTKOAD TIIYNIOIBSCHIH)

COBBSIC, KOABSICIOH 3M OTH CHKaca
KaTHOH, HO KbIK CHKaca aHHOH

BELIECTBOSICIIOH KHCIOPOIAKO
HUTYOM, KOp 1eTO MOoHBLA (1a Ou)

KHM3bOPBICH YOPBIJ IOKOH
TOPHOIOM, PO3bOCH MaTepUall IbIp
(puneTp THIP) copac TI3OMOH

3IEKTPOHJIOH IBITHIKOCCA
TOPBSATAHIYH, BepMO OOCHTHBI
COMBIH KBIK HeTKOmIac: +1/2 na
-1/2

YTIIEBOZOPOABICH APTMOMTOPHSAC,
KOHI OTH THOO HEKBIMBIH BOJIOPOJT
aTOM BEKOMa IT'MIPOKCHIIbHON
qykOp BbUIO (-OH)

aclac coB Tyapacd, KOHi KOPTYJI0B
HMOHBSCIOH HOTBUIBTOMBIC JI00

1 MomB/11, BOMTOM KOPTYIOBIOH
Jia TBIPCST BOAOPO, AMEKTPOIIIOH
BBIHHOPBSAC KOCTBIH TOPBSIIOM

XHUMUS PeaKnusi GTBECHTBSICHIH
(YpaBHECHHESICBHIH) BEILIECTBOSICIOH
(opmyrnasic BOA3BIH CYIaJIbICh

K03 PUIHEHTBSIC

ryapac, KOHi HHAOM YCIIOBHEsIC
JIBIPHH CHIBIOM BEUIECTBOIOH
9M BEPMBIHBI [1035HA MElyHa
(TepMoaHAMHYECKOT
OTBechTaTyHa) JIBIT

HEOpraHu4YecKOM BeuiecTBosic,
MBIl coTaoHbl KOPT ILIOM J0p0,
MeJIbIM TOPHOAHBI KOPTYIOBCO
mycTOi nOpdAabICh KOPTYJIOB
CBIBIINOH

KOpTYJIOB CHKaca XMMUs HuToaa
YHa IOKOHA BEILECTBOSC
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CpIBI0M BElIECTBO
ChOKTAJOH maii
W)

CrIBABICH

ChL1aHIyH

CplIaHIYH
K03 puumeHT

CrIpbé,
BO4OATOMTOP

Cpoa cupon

CbOKTAJIOH aTOM
equHUIA (a.e.M.)

T

Tepmoxummnyeckon
peaxkuussic

Tepmoxumuueckoi
yYpaBHeHHUe

TuTpyiTom

Topiidaaom
peakuussic

Topbst THIYNOABIH
OpoUTAJD JIBIT

Topbsiiiana
roroprac

Topbsiiana
HHACBSC
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MaccoBasi aoJs
PACTBOPEHHOI0
BemecTBa (W)

PacrBopurein

PacTrBopumocts

Koa¢ppuuuent
PacTBOPUMOCTH

Crpipbe

I'ynpon
ATOMHAs1 eIMHUIA
Macchl (a.e.M.)

TepmMoxumuyeckune
peakuuu

Tepmoxumuyeckoe
YpPaBHEeHHE

TurpoBanue

Peakunu
pa3JioxKeHust

Yucao opourasneii
Ha ypOBHe

JucnepcuHas cpena

JucnepcHbie
CHCTEeMbI

BIJDK/IA, MBIH apTMO CBIBAOM
BEILIECTBOJIBICH ChOKTACO
CBIBJIACJIOH ChOKTA BBUIO FOKOMOH

ryapaciOH I0KOH, KO/ COpIaBTOM
JIBIPHN J100 CIH0 k0 arperaTHOR
COCTOSTHHEBIH, MBI U T'yIpac,
00 €Ha YHIKBIK JIBLI OOKCSHB

Ciii0 106 MO CHIBIACHIH
BEUIECTBOJIOH CHIBHBI BEPMOM

BEIIIECTBOJIOH COpac, KojIi BepMO
ceIBHBI 100 I CBIBJACHIH UHIOM
TeMIIepaTypa JbIpin

BIBJIABBIBCA MaTepHuan (BOp-Ba
3aIachsiC), MBINOH BOAUTYOHBI
MIPOMBILIIEHHOCHTBIH YHA CUKAC
BOUOMTOP apTMO10M MOTBICH

Ma3yT BUHOAOMBICH HOPbIL KOJISIC

12C yrnepon cbOkTabich 1/12
10KOH, 7100 1,66 <1077 kT

LIOHBIJ] SHEPIUAOH NMaHOM
peakuussc

XUMHUS PEaKIMSUIOH ypaBHEHHE,
KOHI eTKO110Ma HIoHbL 60pTac

BEILIECTBOJIBICH HOTBLJIETOM
TOAMaIaHHOT, MBI Morynacboma
BEIECTBOJIOH Ja WHAOM HOTBLIS
rynpacidH (TUTpaHTIOH) OTa-
MOAKOT HUTYOM BBUIO
peakuusisc, Kop OTh 0Taca
BELLECTBOBICH APTMO HEKBIMBIH
BBUIb BEIIECTBO

OTMBIHJIA MEIBIKBI KBAHTOBON
JIBIANACIOH KBAAPaTKO

JIBIJ] CEPTH YH/DKBIK BEIIECTBO,
KOJUIOH MOPBIIIBIH OM TOpbsIaHa
THIYTIO

Copa HHACHSAC, KOHI OTH BEIIECTBOJIOH
39B [IOCHH TOPBACHIC OTHOTA
pazanoMadch MO BELIECTBOBIH
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Topbsiana
THIYO
Thuaca usomepus

Yy

Yriesogopoabsc,
yriiepoabich Aa
BOJIOPOILICH
apTMOMTOPBAC

YraeBoabsc

Yakanbich
copachbsICIOH
oJlaHnac (XumMust
KHHEeTHKAJI0H mop
oJ1aHMAac)

Ykaan

(]

DeHobSIC

DepMeHTbSC

doToxuMHus
peakuussc

DOyHrunuabsac

JucnepcHas ¢asa

CrpykTypHas
u3omMepus

Yrnesoxoponasbl

YriaeBoabl

3akon

el CcTBYIOLIUX
Macc (0OCHOBHOI
3aKOH XHMHYeCKOii
KHUHETHKH)

Craianb

DeHobl

DepMeHTbI

DoToXMMHYECKHE
peakuuu

DOYHrMIUAbI

MYOTIHKBIK JIBIJIA BEIIECTBO, MBIN
BIPO MOJT BEIIECTBOJIOH HOPBILIO

MN30MepHs, KOP BEIIECTBOSICHIC
TOPBATOHBI MOJICKYJIAbIH
aTOMBSICIIOH HUTUOM HOTOH

BOZIOPOJ J1a yIJIEPO]] AaTOMBSICHICH
(CXHy) apTMOM HUTYOMBSC

BELIECTBOSIC, KOABSICIOH OTYyBbSA
(bopmynasic Bexmpibik C (H,0)

. MOJIEKYJIaaC 3M allbAeruaHOH
qyKOp JIHOO OKCOUYKOp, a Cia3Ko
HEKBIMbIH THJPOKCOUYKOP

XUMUSI peakUsIOH OabIC
TIIOTIIHOTA PEarupyuThICh
BEIIECTBOSICIOH HOTBIILTOM
yHasna0Miibl. PearupyiTsich
BEILIECTBOSC Ta JbIPHN
60cBETOMAdCH CiHi0 BIIPKIABIH
(TIryndapIH), MBIH U peaKus
OTBECHTHIH (ypaBHEHUEHIH) HAJIOH
KOO PHIUCHTBSICHIC
yraeponkdn (2,14 %-6a3) na
MYKOJ] 21IEMEHTKO1 KOPTIIOH
CBIBJOT

apomMarnieckon
YIJIEBOJIOPOIBSICHICH APTMOMBSIC,
KOJbSICTIOH MOJIeKyJasicac OTH
100 HEKBIMBIH BOJIOPOJT aTOM
OCH30JI KOJIbYabIH BEKOMA
TUAPOKCUIBLHON 4yKOpOH

OHOJIOTHsI Karajn3aTopbsac

IOrOpOH MaHOM peaKuusisic

TIIAaKa BUCHOMBACKHICH OBIIMOTBSIC
Ja My Oypad0M BbUIO XUMHUS
3EIUISSIC
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DyHKIHOHAJIBLHOMI
yyKop

X

XaJabKoreHbsic

Xumuzanus,
XUMHS NPOLECChSIC
0J10MO NOPTOM

XuMus ypapHeHue

Xumust

Xumusi 00KCSIHb
TYsSJIOM

XumMus HHAOC

Xumus HATOM

Xumust HNT4OM

XuMus KHHETHKA

Xumusi Mor
30bLJILMOJAHHOT

30

DYHKIHOHAJILHASA
rpynmna

XaJbKoreHbl

XuMH3anusa

XumMnueckoe
YpaBHeHHE

Xumus

XumMuuyeckuit
aHaJIN3

XumMuuyeckuii
HMHIEKC

XumMnueckuit
CHHTE3

Xumuyeckas cBsi3b

Xumnueckast
KHHETHKA

Xumnueckast
TEXHOJIOTHs

aToM 4yKOp, KOJIi TTeTKOI0
BEIIECTBOJIBICH MEJICS TOPBSUIaHA
XUMHS TOAMOCHsICCO 1a
HUTYOMBSICIOH TOPBS YYKOPO
CBUIBICH TIBIPOMCO

J1. 1. MenneneeBioH
nepuonnveckoi nHaceiH VIA
9yKOPBICH XUMUS JIEMEHTBSIC

HayKa /1a TEXHUKa BO/30 COBMOIaH
HBIPBU3bSACHICH OTH, MBI
nojynacbOMa 0JOMIIOH yHA CHKAC
FOKOHBIH XMMUS BEIIECTBOSICOH,
IIPOLIECCHICOH 1a METOABSICOH
nachKblJ1a BOAUTYOM BBUIO

XUMHS PEAKIUsICO XUMHUS
dhopmyna na ko3hPULIHEHTBSIC
OTCOTrOH YCJIOBHOS acHOM

BCIICCTBOSC UBLIBICH, HAIOH TYYaC
HbLIBICH HayKa. TOaMOCHSC 1a
MYKO]1 BEIIECTBOO BYKOMBSIC
WBLIBICH HayKa

nporece, Kojii ceTd MO3sHIIyH
TOIMaBHBI HOTTYH Ja JIbI]
OOKCSIHB BEIIIECTBOSICIBICH (JINOO
BEII[ECTBO COPACHSICIIBICH) 4yKOP

XUMHS HUTIOMIIOH opMyabIH
aTOM JIBL]

mpolrecc, Kop apTMo KojlaHa
BEIIECTBO, Ta AbIPIH 5M IO3SHIIYyH
TOPHOAHBI CiOC peakuus
COpackiCh

aTOMBICIOH 0Ta-MOIKO I TOMbBIAA
HuT4YOM, KOp apT™MO Kperbla yHa
aToMa MHAC: MOJIEKYJIa, MOH, U3Map...

XUMUSI PEaKIUSSICIBICh Kaf
GOKCSHb MyHAaH MOIYBIyHBSIC
HBLIBICH HayKa

BIBJIABBIBCA MATCPUAIBCHICH
OBIUTYH BOAUTYAHTOPBAC XUMHS
BOYAHHOT J1a CPEJICTBOSIC



Komu mepmun

Pou mepmun

[626p6060om

Xumust
NMPOMBIIJIEHHOCHT

Xumusi peakums
MYHOM Be:KbIChSIC

Xumus
peakuusiiIon 6

Xumusi peakuussic

Xumust
OTBeChTAJIYH

XuMHs TEPMHHBSC

Xumus popmyiia

Xumus 3j1eMeHT

Xumus 3j1eMeHT
aTOMJIOH
HUTYAHJIYH

Xumus
3JIeMEHT/I0H
KHCJIOPOAKO
HUTYOM
(oxcuaBSIC)
Xiopodpuii

Xumunueckast
NMPOMBILILJIEHHOCTH

Karanauzaropsi

CkopocTth
XHUMHYECKOH
peakuuu

Xumuueckne
peakuuu

Xumnueckoe
paBHOBecuHe

Xumunueckast
HOMEHKJIATypa

Xumnueckast
¢opmyna

XumMuueckuit
3JIeMEHT

BajenTHOCTD
aromMa
XHUMHYECKOr0
3JIeMEHTAa

Oxcuanbl

Xiopopuini

HO3KOCT OBMOCIOH I0KOH,
KOIi BOYO BBUTB TPOIYKIS
CBIPBECO XUMHUSL OTCOTOH
BBEUIBMOIOMOH

BEILIECTBOSIC, KOJABSIC
Y4acTBYWTOHBI XUMUSI pEaKIUSIbIH,
BEKOHBI CHLUIBICEH O11¢O MO0
TyHBHU3bCO, HO 03 BEIKHBI
aCChBIHBIC HOTTYHCO Aa Jblaa
neTkoIaccOd peakuus moMaaom
OOpBIH

KaJl apTajlaH MypTOTbIH peaKLuso
IBIPBICH OTH BEILECTBOJIOH
HOTBITBTOM BEXKCHOM (apTaBchd
MOJIB/JI*C —BIH)

IIPOLECCHSIC, KOP OTH CUKAC
BELIECTBOSICBICH APTMOHBI MOJIBSC,
KOJIBSIC TOPBSIOHBI HAO MBIPHICH
IOKOHBACOH f1a (JTn00) TIUacOH

MHACIOH 9MIIYH (COCTOSHUE), KOP
BE€CbKbIJa J1a MaHblJa MYHBICh
peaKkussAcIOH OAbIC OTKOIb

XHUMHS BEIIECTBOSCIAOH HUMITAC
HHIOABSIC

BEUIECTBOO IBIPBICH IOKOHBICCO
XUMUS 1aChAC 1a HHAOCHAC
OTCOTOH YCIIOBHOS THXKOM

OTKOIIb AP0 3apazia aTOMBbCIOH
cHKac

KOBaJIEHTHON HUTOABICIOH
JIBINIAC, MBIATA aTOM BEPMO
apTMOIHBI HUTYOMBIH

0Ti1aca BeIeCTBOSIC, KOIBSIC
apTMOHBI XUMUS KbIK DJIEMEHTbICH,
OTHKBIC Ha IMHBICH JIO0 —2
OKHCJIUTYAH MBIETIIIA KUCIOPOJ

OBLIMOTBSCIIOH TYPYHBHK
MUTMEHT, MBI OTCOrOH MyHO
(dhotocunTe3
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Komu mepmun

Pou mepmun

[6206p6060om

Xpomartorpadgust

1

Mukaa
YIJ1€BOPOIBSIC

IukI0aTKAHBSIC

Yyryn

Yykop

11|

IllomBa réroprac
(momBaca
NMBITIIKOC)

IlomBasic

HIoHbIa HUAKTAH
peaxkuussc

IloubIx ceTbiCh
peaxkuussc

Ilépakocrca
ryapacbsic
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Xpomartorpadusi

IMukanyeckue
YIJI€BOIOPOAbI

IukI0aaKaHBI

Yyryn

I'pynna

Kucnornas cpena

Kuciorsi

3H):[0Tepanecm1e
peakuuu

JK30TepMUYECKHUE
peakuuu
Bydepubie
pacTBopbI

COpPACHICh FOKOHBSC TOPHOIAHHOTL,
MBIl Iofys1acbdMa po3boch
MaTepHa IbIp HaJOH aby OTKoAb
BH3YBIIYH BBLIO

HUTOM YITIEpOJ aTOMBSICBICH Uena
YITIEBOAOPOIBAC

npenenbHON HuKia
YIIIEBOIOPIBSC, KOIBACIOH aly
MUTYOMIIOH TOBCTAITYH; OTYBbsI
dopmynawic C H,

KOpTIOH yrepoakds (2, 14%-bich
YHJUKBIK) 2 MyKOJ 3JIEMEHTKO
CBIBIOT

aTOMBSICBIH OTKOAB JIbIATIACA
BaJIEHTHOM IEKTPOHbBsICA
JIEMEHTBSICIOH CYBTCa paj

roréprac (IBITHIKOC),

KOH1 BOIOPOJT HOHBACIOH
HOTBUIBTOMBIC BIKBLIUKBIK
TUIPOKCUI-UOHBACIOH
HOTBUIBTOMBICH; pH <7

BOJIOPOJ] aTOMBSCBICH, KOIIBSIC
BEPMOHBI BEXKCHBIHBI KOPTYJIOB
aTOMbsIC BbLIO, [ja IOMBaca
KOJISICBSICBHICH apTMOM OTilaca
BELICCTBOSC

peaKussc, KOAbsIC MyHOHBI
LIOHBIJ] SHEPIUs KBICKOMOH

PEaKIusIAC, KOIBAC MyHOHBI
UIOHBIJ] SHEPT U CETOMOH

ryzapachic, Koubsacion pH
BIKAABIC BEKChO COMBIH
MYOTUKA KOTh KyTIIOM IIIOMBAsiC
00 MOYBBSIC COATATITOH,

a cia3K0 HaOc BaOH
KHA3BOPTIroH



Komu mepmun

Pou mepmun

[626p6060om

LI6pkocT coBbsiC

Hlénouno-
3eMeJIbHOT
KOpTY/10B

HIénoun
apTMOAbICH
KOpTYJIOB

bl

blpron-nukein
copac

9

JKcnepUMEHT

DJIeKTPUYECTBO A2
XHUMHUS HHTOABSC
TYsIJIaH peaKuusisic

DJIeKTpUYecTBOA
aTOMBSICJIOH OTa-
MO BBLIO TOXUYOM

DJIeKTPOJIN3

DJIeKTPOIH-
THYEeCKOH
JVCCOIMAINST

CpeaHue cosin

Hlenouno-
3eMeJIbHbIEe
MeTaJLIbI

Llenounbie
MeTaJLIbI

Meabxuop

IJKcnepUMeHT

DJIeKTpOXH-
MHUYecKHe peakun

Honnbie peakuuun

DJIeKTPOJIU3

DJIeKTPOIH-
THYeCKas
Jauccoluanms

BOYACHAIC, KOABIC aPTMOHbI
LI0OMBa MOJICKYJIAblH BOLOPOJ
aTOMbsC KOPTYJIOB aTOMBSICOH
TBHIPBBIIG BE:KOMOH THOO MOIYB
MOJIEKYJIAbIH THIPOKCOTYKOPBACCO
LIOMBAca KOJISIChSICOH ThIPBBINO
BEKOMOH

KaJIBIIMH, CTPOHINH, 6apuii, pauii

Ileprognueckdit nHaceH [A
qyKOPBICH KOPTYIOBBSIC (JIUTHH,
HaTpui, Kaaui, pyouaui, uesuii,
(dpanumii); Bakda HUTIUroH
apTMOI0HBI HIEI0Yb

BIPrOH aa HUKENb (5-30%) moays
BBUIBIH CHIBIOT copac, KOHI 9M
KOpT J1a Maprasey

KyTIIOMKO J10OMTOp MOANONAIOM;
TOPBSI yCIIOBHESIC ABIPHH BBITH
no0MTop 65pes BUA30A0M ciiidc
TYsUIOM MOTBICh; OTIBIT

AIEKTPUYECTBO TOKOH MAHOM
peakuusisic

HOHBSC, MBIl 5MOCh HUH, JTHOO
peaKius MyHIrOH apTMBICh
HOHBSIC KOCTHIH MYHBICH
peakuusisic

OKHCJIUTEJIbHO-
BOCCTAHOBUTENBHON peakiusiac,
KOZbSIC MYHOHBI DIIEKTPHUYECTBO
TOK YIIBIH 3JIEKTPOJIUT TyApacd
00 pacraBd BOUTOM
3EKTPOIbBSC BBUIBIH, OTI1aandM

BabIH CBIBIINOH JTU00 CHIBIOMOH
ANEKTPOIUTIOH HUTUYBITOM HOHBSIC
BBIJIO FOKCHOM
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Komu mepmun

Pou mepmun
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DJIeKTPOIH-
THYeCKOH
JUCCOUALUAIOH
THIYyNo (a)

DIIEKTPOTUTHSAC

JIeKTPOH A0pPO
MATBICTYOM

JJIeKTPOHA BU3b

JIeKTPOHHO
opouTaabsc
CopJIAJIAHHOT

DJIeKTPOOTpPH-
HATeIbHOCHT

DiieKTpopHIbsC

JJIeMEHTJIOH ady
THIPBBINAO aTOM
cbOKkTa (A)

T

J1IeMEHTbSACJI0H
Ilepuognueckoii
HHaC

IMyabcusisc

JHepreTuyeckoi
BBLIHA
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Crenenn
3J1eKTPOJIU-
THYECKOH
auccouuanum (a)

DJIeKTPOJIUTHI

CpoacTBo K
J1eKTPOHY

DJIeKTPOHHBII
CJI0H

I'nopuanzanus
3JIEKTPOHHBIX
opouTanei

DJ1eKTPOOTPH-
HaTeIbHOCTH

DJ1eKTPOPUIIbI

OTHoOCHTEIbLHAS
aToMHasi Macca
3j1eMeHTa (A)

.

Ilepuoguueckas
cucTeMa
3/71eMEHTOB

OMYJIbCUH

JHepreTuYecKui
YPOBeHb

HOHBSIC BBUIO TOPBSUIOM
UIEKTPOIHUT MOJIEKYIIASICIBICH
JIBIACO CBHIBIOM MOJICKYJIAsCIOH
OTYBbSI JIbLJ] BBUIO I0KOM

BEIIECTBOSC, KOIBACIOH Ba Tyapac
J1a CBUIGMTOP TTBIp Oypa MyHO
EKTPUUECTBO TOK

aToM JI0p0 AIMEKTPOH HUTIrOH
APTMbICh SHEPTHs

OTH 3HEpreTHUeCKON BbUIHACA
ATOMBIH JIEKTPOHBSC (HAIOH
Marbicca SHEePrHs TO[IaHITyH)

aToM opOUTaNbsCIOH OTa-MOIKOA
HuT4OM, MBIH 6OpTAcOH 100
(hopma 1a sHeprust cepTu HaAIOH
OTBECHTAAIOM

XUMUS HUTIOM apTMOIITOH
MYKOJl aTOMJIBICH BaJIEGHTHOM
NEKTPOHBSIC ac AOPIaHb
KBICKBIHBI aTOMJIOH BEpMOM

MOJIEKyJIasiC MO0 HOHBSIC, KOIBSIC
KOKHbbIJ[a HUTOHBI aC I0pPaHbIC
ANEKTPOHBSIC

HIOXka4 bIIKAA, MBIH apTMO
aATOMITBICH CHOKTACO ChOKTAIOH
aToOM €IMHHIIA BBUIO FOKOMOH

[epuoguyeckdit onanmaccd
Tabnuia oTcOroH meTkOaIoM, KOH1
TBIPBBINO UHJIOMA JIEMEHTIIBICH
TOAMOCHACCO 1a aTOMIIBICH T34YacCcO

copaca UHbsIC, apTMOMadCh

OTH KM3bOPTOPIOH HUOTHUK
BOUTBSICHICH (TOPBSCIOH BIIKIABIC
10° - 107 m), koxrbsic dTHOTA
pazandémMadch MOJT KU3bOPTOPIIOH
MOJIEKYyJIas1C KOCTbIH

KBaHTOBO-MexaHHUeCKOH
MHACBIH (aTOMBIH KO — JIEKTPOH)
SHEPTHSUIOH BepMaHa (T10351Ha)
BIIDKJA. BepMmac 10KChBIHBL
HEKBIMBIH TIIYIIOAYB BBLIO
MaTbIcca SHEPTUs TOAYaHITYHOH



Komu mepmun

Pou mepmun
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JHepreTuyeckoi
BBUIHABIH
3JIEKTPOHBSICIIOH
MeIyHa JIbIJ

DHTATBIHUSA
(3Heprust BUA3OM)
H

JHTponus S

Jrepuduranus

Oxon

A

SAnepuon
peakuussc

MaxkcumaJjibHoe
4 CII0
3J1eKTPOHOB HA
JHEPreTHYeCcKOM
YPOBHeE
DHTANBINS
(3Heproconep-
:kanue) H

JHTponus S

Irepuduranus

®a3za

SnepHble peakuuu

OTMBIHZIA 2n°

TepMOAMHAMHYECKOH QyHKIuS,
KOZIi OTKOZb MBITIIKOCCA SHEPTUS
JIop0 JaBJIEHUE J1a HOPBILLI
yHasnadM coaToM blpkaakoa: H =
U-+pV

TepMOIMHAMHUECKOH meTkdaac,
MBI 100 HHACIOH a0y 1agMOadoM
MypTOCOH

KapOOHOBOM MIOMBasIC 1a

0TU aToMa CIUPTHSIC KOCTBIH
MEIBOI3aUHO OeproT4bIHBI
BEpPMaHa PeaKUUsAc, KOAbIC
Bailo1OHBI OTiIaca dhupbsc
apTMOI0MO

BEIIECTBOJIOH OTHOTA (OTKOIb)
TOIMOCHsICA IOKOHBSIC OTBBIBTOM,
KOIbsIC TOPHOAOMAOCh MYKOI
FOKOHBICH FOKaH BBIBTACOH

aTOM sIPOSICIIOH BYDKOMBSIC



Pyccko-komu yka3zarejib TEPMUHOB

VINE It
B-myun
Y-Iy4u
T-CBAI3b
G-CBAI3b

A

AbcopOrms
ABTOKaTaIN3
Ancopbuus
AKKYMYJSTOPBI
AJIKaIneHbI
AJIKaHbI
AJIKEHBI
AJIKWHBI
AmnoTpomnust
Anbaerubl
Amaiibrama
AMUHOKHUCIIOTBI
AMUHBI
AmbotepHOCTB
AHTHIpUIBI
AHHOHBI

AHOZT
AnTndpus
ApeHbI (apoMaTHUeCcKue yrieBOI0PO/IbI)

Artom

Atom

ATOMHAS eTMHUIIA MACCHI (a.€.M.)
AtoMHOE S1po

Arnuknnyeckue (anuparuueckue)
YIJIEBOIOPO/IBI

b

Baxrepunuasi
Benku

bensun

Brnaropoansie razet
Braropo/sbie MeTaibl
bponsa

BydepHblie pacTBopsI

B

BaneHTHOCTh aToOMa XUMHYECKOTO JIEMEHTa
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0-IOropBsIC
B-rorépmsic
Y-I0rOpbscC
T-MUTIOM

G- MUTYOM

ﬁHZ{)KTéM

ABTOKaTaNN3

Ancopouust

AKKyMYJATOPBSIC (BBIHHOP YOXKaHBSC)
AnkagueHnsic

AnKaHbsC

AJKeHBSIC

ANKUHBAC

AnnoTponust

ANbACTHIBSIC

Awmanbrama (pTyTh copaca KOpTYJIOB)
AMHHOKHCIIOTasIC (AMUHOIIIOMBAsIC)
AMUHBsIC

AMpoTepHOCHT (KbIKATYH)
AHTHIpUIBSC

AHUOHBSIC

AHop

Antndpus

Apenssic («a0CKbII KOpa» yIIIEepoIbICh /1a
BOJIOPOJIBICH APTMOMTOPBHSIC)

Atom

Atom

CpOKTaNIOH aTOM €IHHLA (8.€.M.)
AtoMm s11pd

Anpnknnueckoi (anudarnueckoin)
YIIEPOABICH J1a BOJOPOBICH
aApTMOMTOPBSC

Bakrepust (MuKkpoO) BuaHbsIC

Benokwbsic (0b1AMOT 1a meMOc BUpP-SIHbIH
MEITOUaHATOPBSIC)

bensun

Jlona 6uapysic

JloHa x6pTynos

O3bICh copaca bIproH

IlI6pakocTca ryapacbsc

XuMus 2JI€MEHT aTOMIIOH HUTUAHITYH



BanenTHbIE 371€KTPOHBI
Bssecu
Buyrpumonexynspusie OBP
Bopoponnas cBs3b
Bonoponusie coenunenust
Bonoponusiit nokasaresns (pH)
Bosrosnka (cydnumariusi)
Bonokna

Boccranosurenu
Boccranosnenue
Bropuunoe cbipbé

r

Tanorenst
TanbpBaHMYECKHUE JIEMEHTBI

Tenn
TepOurmast
I'ereporenHsle peakiu

l'eTeponuKIMYecKue COCANHEHHS
I'nGpunusanys aeKTPOHHBIX OpOUTaei
T'unpunst

T'mapoxcust

Tunponus

I'maBnas noarpynmna (A-rpymrma)
I'maBHOE KBaHTOBOE YMCIIO (1)
T'omorennsie peakuun

T'omonoru

Topenne

I'pynma

I'ynpon

A

JIBoitHBIC COMU
JlerasoreHnpoBaHue
[Jerunaparanus

JeruapupoBanue
JlerunporaioreHupoBaHNe
JucnepcHas cpena

Jucnepchas daza

JlucriepcHble CHCTEMBI

Jlinna cBs3u
JIoHOpHO-aKIENTOPHBINA MEXaHNU3M
00pa3oBaHusl CBSI3U

Jlropaits (TrOpalfoMyH), CHITyMUH

XK

JKecTKOCTB BOZIBI
Kupsr

MUTUBIHBI BEPMBICH SIEKTPOHBSIC
B3Becnsic

Monexynansitiica OBP
Bonmopomion nutadm
Bonopon #ntadr
Bonopomidn nerkdanac (pH)
Bosroska (cy0Onumariust)
Cisic (TBUIBIMBSIC)
Boccranosutenbsic
BoccranoButom

Mox néB BOUOATOMTOPBSC

Tanorenssic

TanpbBaHMYECKON AIEMEHTBSC
(3IEKTPUYECTBO TOK apTMOABICH IIPHOOP)
Enmor

Er TypYyH OBIPOTaHTOPBSIC

Copaca peakusisic, BEeIeCTBOSCIOH OTa-
MOJ BBUIO copaca TOAUOMBSIC
[eteponuknmueckdit HUTUOTBSIC
DIIeKTPOHHOH OpOHUTATIBAC COPIIAIAaHHOT
I'mapunssic

I'mapoxcuabsc

Tuaponus

Menb Kb 4yKOpyB (A-4yKop)
MeapKbIT KBAHTOBOM Jiblac (n)
OtHora peakuussc

Tomomnorssic

Cotudém

Uykop

Coop cupdn

Kbika coBbsic

TNanoren aykTdoa0M

Ba uykr616m

Bopopon uyktdaom
lanorerBonopos YyKTOAOM
Topbsinana roroprac

Topbsinana Trynosq

Topwsitana HHACHSIC

ﬂnTénnéH Ky3bTa

Nurudm apTMOIOMIIOH JOHOPHO-
aKLenTopHOil HOr

Jlropaib (II0pantoMuH), CHITyMHH

Bandn gopermyn
Berii (roc)
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3

3axoH ABorazspo

3aKoH JIeHCTBYIOINX Macc (OCHOBHOI
3aKOH XMMUYECKOI KHUHETHUKH)

3aKoH 00BEMHBIX OTHOIICHUI

3aKOH IMOCTOSIHCTBA COCTaBa BEIIECTBA

3aKoH COXpaHEHHsI MacChl BELIECTB

3011b
3001H/I6I

n

H3zomeper

H3zoromsl

WHruburopsr

Wuaukaropst

WuayxruBHblit a¢dexr
NucexkTunnasl

Vonnas xumudeckas CBA3b
Honnoe npoussenenue soapl (K, )
Honnsle peaxkiuu 2

Honbt

K

KapOoHOBBIE KUCITOTBI
Karanusatopsl
Karanutuueckue peakuun
Karamurnaeckue sis
Karnonsr

Karopn

Kayuyxn

Kepocun

KeTonbl

Kucnornas cpena

Kucnorsr

Kucneie conmu

KoBanentHas xumudeckast CBsI3b
Komtonnaeie cucteMsl
Koncranra qucconmaniu (KJ)

Koncranta paBHoBecust
Koppozus

Koadpuient pactBopumocTu
Kpexunr
Kpucrannuszaunonnas Boga
Kpucranmnoruapatst
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ABOrajipooH onannac
VYIpKanbIch copachsciIOH ollaHIac (XUMUS
KMHETUKAJIOH MOp oJaHnac)

ﬁépblma HUTOOBICAOH OaHIac
BerecTBoNOH BEKIACETOMITYH HBUIBICH
OJIaHIIac

BemecrBosiciibich CbOKTa BU/I3aH
OJIaHITac

3011

3o001HIbsIC

W3omepsnsic

W3zorombsc

Wuruburopbsic

I'ynpacen BexKCbOM METKOAIBICHC
WuayxruBudi 60prac

I'yr-rar OsipdpanTop
Hounpsickocrca XUMust HATO
Baubick nonwsc ynanaom (K, )
DJIeKTpUYeCcTBOA aTOMBSICIOH OTa-MO
BBIJIO TOUOM

Voubsic (3MeKTpHIeCcTBOA aTOMBSIC)

KapOoHnoBoit momBasic

XUMHUs peaknus MyHOM BEKBIChSIC
Karanutnueckoii peaxmusisic
Karanurtnyaeckoit sabsic, 3eIssic
Karnonssic

Karon

Kayuayxssc

Kapacun

Kertonssic

[lomBa roroprac (1oMBaca mbITIIKOC)
[HomBasic

Bonopona cosbsic

KoBaneHTHONH XUMUS HATOT
Kommonnaoit naacwsac
JlucconmanusinoH bIKIA BEKCHBITOM
(<)

OTBeChTATYHIOH BEKCHBITOM BIDKIA
CiMOM (CiMOH cEitOm)

ChutaHIyH K03(QGHUIMEHT

MycHpBICh MBIHKO KepOM-BOUOM
W3mapd ndpom Ba
Kpucramnoruaparssic



JI

Jlaboparopus
Jlaryns
Jlurpoun

M

MaruuTHOE KBaHTOBOE YHMCIIO M,
Masyt

MaxkcumasbHOE YHCIIO AJICKTPOHOB Ha
9HEPreTHYECKOM ypOBHE
MaccoBast 107151 paCTBOPEHHOTO
BemectBa (W)

MaccoBoe 4uciIo aroma
Mexmonekyinsipasie OBP
Mesomepasiii 3hhext
Menbxuop

Mertannuueckas cBs3b
Mertamtyprust

Mertamibt

Mexanusm

Mornekyna

Mons

ModtsipHast KOHUCHTPALHS, WU
monsipaocTs (C)

MornsipHast macca (M)
Mounspueiit 06bem (V)

H

HanpasieHHoCTb cBsI3U
Hacprmaemocts cBsizn
Haceiiennslii pactsop
Hetitpanbnas cpena
Hewmeranst
HeobGparumble peakuuu
Henomnsipuas cBsi3b
HeanexkrponuTs
Hurpocoenunenns
HyknenHOBBIE KHUCIOTBI
Hyxkneodust

(0]

OOMeHHBIN MEXaHH3M 00Pa30BaHUS CBSI3U

OOparumble peakiuu
OOBEIMHEHHBIN Ia30BbIi 3aKOH
Okwucienne

Okucnurenu
OKHUCIIUTEIbHO-BOCCTAHOBUTEbHBIE
peakiyn

OmnebIT HYOIaHIH
Copa bIpron
Jlurpoun

Maruura kBaHTOBOM JbIANIAC M,

Masyt

DHepreTHyeckOil BEUTHABIH
JNIEKTPOHDBSICIOH MelyHa JIbI]

CriBaOM BemecTBO chbOKTaNOH nai (W)

AtoMm cbOKTaNOH bl (A)
Monexkynakocrca OBP
Me3somepuoit 60pTac
blpron-nukens copac

Koprynos intdn

Mertanmnyprust

Koprynos

Mexanusm

Mornekyna

Moinb

MornsapHG#H HOTBUTBTOM MO0 MOTSIPHOCHT
)

Mounsipuoi ceokra (M)
Monspudit #opbim (biaaa) (V)

NuradMadH HBIPBU3b

nracm THIPTOM

Cyk ryapac

Heiirpanbpuoii roroprac (IMbITIIKOC)
A0y kOpTyIOB

beproauer no3eTOM peaknussc
ﬁnTéﬂnéH a0y naHbIIaIyH
AOQy 31eKTPOIHUTHSIC
Hurpocoenunennesc
HyxnennoBoi# momBsasic
Hykneodumbsic

FIMTG[{ apTMOIOMIIOH BEKJIacsHA
MEXaHH3M

Bbeproanel no3sHa peakuussc
OtyBT6M GUapy onaHmac
OKuCIUTIOM

OKUCIIHTEIBSC
OKHCIUTETbHO-BOCCTAHOBUTEILHOU
peakuussic
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OKCHIBI

OmbLIeHHE

OpGuranp

Opb6uransHoe (T000YHOE) KBAHTOBOE
gucio {

OcHoBaHus

OcCHOBHBIE CONTN

OTHOCHTEIbHAS aTOMHAs Macca dJIeMEHTa

(A)
OtHocuTenbHAs MOJIEKYIISIpHAs Macca
(M,) HpoCTOro MM CJI0KHOTO BEIECTBA
OTHOCUTeNbHAs INIOTHOCTH Ta3a 110
apyromy rasy (D)

OtcranBanue (AeKaHTaIMs)

IT

ITaccuBaryst MeTaaI0B

[leperonka (aucTHIISINSA)
[epexpucrammmsanus
IlepecolenHbiii pacTBOP
Ilepuon

[epuox momypacnaga

[lepuoanueckas cuctema IEMEHTOB
[lepuonnyueckuii 3akoH

ITepoxcubr

TIurmeHTsI

IMupomms

[TmacTmaccer

IMoGounas noxrpymnmna (B-rpymnmna)
TTonukonaeHcaus

[Nommmepu3zanus

Monumopduszm

IonumopdHoe npesparieHne
[onspuzyemocTh CBSI3U

[lonapnas cBa3b

ITonsipHOCTSH CBA3U

ITopsiaKoBEIi HOMEP XUMUYECKOTO
9IIEMEHTA B IEPHOANYECKON CUCTEME
[TocTostHHas ABoraapo

[IpaBuiio Baut-T'odda

IIpasusno I'ynna

[penenbHO 1OMyCcTHMAsT KOHIICHTPALIUS
1K)

Ipunnumn Jle Hlarense

[TpuHIMI MUHUMYMa SHEPrUU
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XUMUS 3IEMEHTIOH KACIOPOIKOT
HUTYOM (OKCHIBSC)

MaiitéracsOm (OMbLICHHE)

Opburans

OpOutanbuoii (a0y Menmdp) KBaHTOBOMH
abinac £

[onyBbsic

OcHoBHOI (TTOIyBCa) COBBSIC
DneMeHTIIOH a0y THIPBBIMG aTOM ChOKTa
(A)

Ipocton mubd dmaca BeuecTBOIOH aly
THIPBBIHG MostekysIpHOi chokTa (M)
Buapynén Mo 6napy cepru tomsimyH(D)

Me3ndm (nekaHTars)

KoptynoB nopiibick BEBTTEO apTMOM
(KOpTY/IOBIIOH MaccHUBALIUs)

Buitonom (Becandm)
[lepexpucrammmzanus

BeIBTI CcyK ryapac

[Tepuon

IMonypacnaidH (IKBIHBBIHO IOKCSH)
KaJIKoJIacT

DOnemeHTbsIcnOH [lepuoanueckdit nnac
[Mepuonnueckdit omanmac
Iepokcuabsc

PoMMOganTOpBIC

[uponuz

[TmacTmaccasic

Conrdn uykdpys (B-aykop)
TTonukoHaeHcaus

[Nommmepu3anus

Momumopdusm

[MonumopduOH ByIKOM

MuTa6Med monspu3yHTOM

TTanbima HUTIOM

Auramaon NaHbIJATYH
[lepuonuueckdit MHACHIH XUMUS
JNEMEHTIOH JOPBBIB HOMEP
ABorajposiOH MocTOSHHOI
Baur-T'oddudn nuadr

I'yannés uaadr

[No3stra MenpymKbn HOTBUTETOM (IIMH)

Jle HlarenpendH NpUHIKI
MeiudT SHeprusIIOH TPHHIHI



[puanmn [aymm

IIpomoTOpBI (MK aKTHBATOPHI)
IIpocroe BemecTBO
IIpocTpancTBeHHas (TeOMETpUIECKAsT)
n3omMepust

Ipoctbie a¢upbt

[IypuHOBbIE M THPUMUIUHOBBIE
OCHOBAHUS

P

PanmanonHble peakiun
PanukanbHble peakiu

PactBop

PactBopumocTs

PacTBopurens

Peaxiuu TucriponopoHnpoBaHust
(caMOOKHCIICHHSI-CAMOBOCCTaHOBIICHHS )
Peakuuu 3amernenus

Peaxmun 3amerieHus

Peaxiuu oOMeHa

Peakuun npucoeauneHust

Peakiun pasznoxxeHus

Peakuum coenuHeHns

Pesuna

Pynet

C

CB0OOIHBIE paTUKATIBI
CUIIbHBIC AJICKTPOIIUTHI
CKOpOCTh XUMHUECKOH peakiinu
Crabble AIeKTPOIUTHI

CIoXXHOE BELIECTBO

Croxuble 2QUpbI

CMelaHHbIe Comu
CospemeHHast HOpMyIHPOBKa
[Neproanyeckoro 3akoHa

Conun

ConbBaranus

ComstpoBO€ MAacIio, CMa304HbIC MacCIia,
Ba3elMH, apapuH

CnuHOBOE KBAHTOBOE YUCIIO M (WK
CITHH)

Cruptet

CrnaBsl

Cpennue conu

CpoACTBO K JIEKTPOHY

Cramb

CraHapTHBIH IEKTPOIHBIN MOTSHIIHAI

[Maynuiadn npuHIUI

[Ipomoropssic (JInOO aKTHBATOPHSIC)
[IpdeTdit BemecTBO

I'6roprac (reomerpudeckdit) H3oMepus

[pderoit apupwsic
[TypunoBOit 1a mUpUMUIMHOBON
TIO/TYBbSIC

JIEx rordpa peaxunssic

Panukain peakuusisic

T'yapac

ChutaninyH

ChIBIIBICH

JlucripornopIioHnpyTas peakiussic
(caMOOKHCIICHHE-CaMOBOCCTaHOBIICHHE)
Bexom peakumsisic

Bexom peaknussc

BexnacsOM peakuussic

Otnaanom peakuussc

TopitdndM peakiusisic

Murudm peakmussic

Pesuna

Pynasic, kOpT mom

Nuraprom paauKanbsc

En sekrponuThbc

Xumus peakuusuioH 011

W40t BRIHIOPA 2MEKTPOIUTHSIC
Ornaca BemecTBo

Ornaca sdupwac

Copaca coBbsic

[epuoanueckdit onanmnac OHis HOrOH
roropBooaom

CoBbsic

ConapBaTanus

Mycup Buiid fOMBICE JIOMTac, MaBTac,
Ba3EJIMH, MYCHPBICH CHCh CSIMa
apTMOAOMTOP

CrnHOBOM KBaHTOBOM JIBIAIIAC m,
(n66 cnuH)

Cruptssic

ChIBIOT copachsic

[6procT coBbsic

DHeKTPOH JOpO MaTBICTIOM

Viaaz

CrannapTHOH 1eKTPOAHOH BHIHHOD
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CreneHb OKUCICHHS

CrerneHb IeKTPOIUTHYCCKOI
Jucconuanu (a)
CrexuoMeTpuueckie ko3 uimeHTs
CTpyKTypHast H30MepHsI

Cy6crpar

Cycnensuu

CrIpbe

T

TennoBoit adpext peakuu
Temora 0Opa3oBaHus COSAMHEHHS
TepmoxuMuueckue peakiuuu
Tepmoxumudeckoe ypaBHEHHE
TurpoBanue

Yy

VrieBonopoast

VrieBoabl

VnoOpenus

VYpasuenue Menzeneesa-Knaneiipona
(YpaBHEHHE COCTOSIHUSI HJI€aIbHOTO ra3a)

0]

da3za

DeHobt

DepMeHTBI

dunprpoBanue

Dirochl

DOTOXMMHUYECKUE PEAKIIH
DyHrUIUABI
OyHKINOHATBHAS TPYIIIA

X

XalbKOTeHbI
Xumuzanus

Xumuueckasi KHHETUKA
Xumudeckass HOMEHKIIATypa
Xumudeckas MpOMBIIUICHHOCTh
XuMuueckas CBsI3b
XuMudeckas: TEXHOJIOTHS
Xumuueckast popmyiaa
XuMHUYeCcKHe peakinu
XUMHUYECKUH aHAINU3
XUMUUECKUI HHIEKC
XUMHUUYECKUH CHHTE3
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OKHCIUTYaH TOIyIOA
DJIEKTPOIUTHYECKON NCCONNANMSIOH
THIynox (a)

CrexnomeTpuaeckon Ko3hUIneHThsIC
Tauaca m3omepus

ITonys

[TocHu 4opbIA YMpbsica KU3bOPTOP
CrIpbé, BOUOATOMTOD

PeakiusiOH mOHBL ceTan 00prac
Nurunrdn LIOHBLJ ApTMOAOM
TepmoxumMuueckOi peakussic
Tepmoxumudeckdi ypaBHEHUE
Tutpyiitém

VYIeBonopoabsC, YIIIEPOIbICH 1a
BOZIOPOJIBICH APTMOMTOPBAC
VraeBoawsc

MyBepnac
MenneneeBnon-Kianeiponnon
ypaBHeHue (ueanbHOi onapyinon
ypaBHEHHE)

HOk6H

DeHobsIC

DepMeHTBSIC

Coa3610M

CoIBAOT (CBIBIOM O11301aHTOD)
DOTOXMMUS peaknusisic
DyHrUIUIbSIC
DyHKIHOHATBHON TyKOp

XanpKoreHbsc

XuMH3anys, XUMHAS TIPOIECCHAC 0IOMO
nopTOM

XuMHUs KUHETHKa

X¥UMUs TEPMUHBSIC

XUMHS TIPOMBIIUICHHOCHT
XuMust HUTUOM

XuMust MOT 30bLIEMOTAaHHOT
Xumus popmyna

XuMHs peaxiussic

Xumust OOKCSHb TYSUIOM
Xumust nHI0C

Xumust HUTOM



XUMHUYECKUH JIEMEHT
XuMuueckoe paBHOBECHE
XuMuueckoe ypaBHEHHE
Xumust

Xnopoduin
Xpomarorpadus

1

Llenuble peakuuu
[uknuaeckue yriaeBoaoposIs!
I{uknoankans

L |

Yucrno opburainei Ha ypoBHE

YHucno noaypoBHEH Ha ypoBHE

Yncro cTaroHapHBIX SHEPTETHYECKUX
YPOBHEH (JIEKTPOHHBIX CIIOEB) B aTOME
Uyryn

11|

I{enounas cpena
[1lenouHo3eMenbHbBIC METAILIBI
IIlenounbie MeTaIbL

9

DK30TepMHYECKHE PEAKIIU
DKCIepUMEHT

DKCTpaKIus

DnexTponu3

DNeKTPOIUTHYECKAs IUCCOLMALIUS
DIEeKTPOIHUTHI

ONEeKTPOHHBIH CII0MH
DJEeKTPOOTPHLIATEIEHOCTh
Dnektpoduibt
DIEKTPOXUMHUYECKHE PEAKIIMU

DIEKTPOXUMUUYECKHI PsiJl HAIPSDKCHUH
METaJIoB

DnuMUHUPOBaHKE (OTIICIUICHNUE)
Ommupuyeckas (mpocreiimas) hopmyna

DOMynbCHA

DHIOTEepMHUYECKHE PeaKIIuu
DHepreTHYecKuii ypoBeHb
DHeprus aKTUBALUH

DHeprusi HOHU3AUN

OHeprus cBs3u

DHranenus (3Heprocoaepkanue) H
Dutponust S

Drepudukarys

XuMuS 7EMEHT
Xumus 0TBEChTAIYH
XuMusi ypaBHEHUE
Xumus

Xnopoduiut
Xpomarorpadust

Ora-MO71 66pcst MyHBICH peaKIHAsiC
[uxa yrneBopoabsc
Iuknoankanssic

Topbst TUIYIOABIH OPOUTAIID JIBLA
BoutHabH TIIYIOAYB JIBIT

ATOMIIOH CTallMOHAPHOM YHEPreTHUeCKON
BBITHA (JIEKTPOHA BU3b) JIBI]

Uyryn

Kynsa roéroprac
L[énouno3emensHON KOPTYIOB
[I1émoup apTMOIBICH KOPTYI0B

LIoHBI CETHICH PEaKIHSsC
OKCIepuMeHT

Koickdm (copac Topidamnom)
OIeKTpoIH3

DJIEKTPOIUTUYECKON TUCCOLMAIUs
DIEKTPOTUTHSC

DJeKTpOoHa BU3b
DJIEeKTPOOTPULATEITBHOCET
DrekTpoduibsic

DIEKTPUIECTBO J1a XUMUSI HUTOIBSIC
TysUUTaH PeaKIussic

KOpTys10B HanpsiKeHUENIOH SIEKTPOXUMHUS
pan

Botnom (Topidaom)

OmnbIT 12 BOBIOMTOP BBUIO MBIDKCSH
(menmnpdcr) popmyna

DMynbCHssIC

[lonpl HHMKTAH peaKIHsisic
OHepreTHyecKOl BbIIHA
AKTHBaIHS SHEPTHS

WonoH o3p1pMOIaH dHEPrUs
Nurudmndn SHEPrust

Onranenus (3Heprus Bua3om) H
Outponust S

Drepudukarys
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A

SlnepHble peakunu SnepHoit peakuussic
Snpo atoma AtoMm siipd



JJIsA BAMETOK




JJI5sA BAMETOK




JJIsA BAMETOK




JJI51 BAMETOK




