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IpenucsioBue
NIABHOTO PeJaKTopa

Opna u3 TTaBHeHIUX 1eneit EBponeiickoro Coro3a - COXpaHATh 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
Coro3za mis Poccmiickoit ®enepanuu - «HamnoHanbHbIE MEHBIIWHCTBA 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)






Op3anb mepmuHICcy

Py3onv mepmunsco

Yapvrooemacs

O-JIY4TH?
B-s1ydTHd

Y-TyYTHD

T-CHJIMAaBOMACh

6-CI0JIMaBOMACH

A

Abcopouusich

ABeJIIBTOBUIS
peakuusTHE

ABOrajipoHb
NMOCTOSTHHOECh

ABorapaosb
3aKOHOCh

ABOJIb METAJLJITHD

ABOJIb NOJISIPHOM
cBsi3eCh

ABoOJIb
9J1eKTPOJIUTTHI

O-JIy4H
B-nmyun

Y-1y4yu

T-CBA3b

G-CBA3b

Abcopouus

HeoGparumsle
peaknuu

IlocTosinHasn
ABoraapo

3akon ABoraapo

Hemeraminbl

HeﬂOJISIpHaH CBSI3b

He3J'leKTp0J'll(lTl>I

reJIneHb aTOMOHb SIPaHb
norokock * He (a-uactunar)

DJICKTPOHOHB ITOTOKOCH

CeXTe HypbKHUHE BOJIHAHb KYBaJIMO
MapTo EKTPOMarHUTHOU
BOJIHATHE

JNEKTPOHOHb OPOUTAIBTHEHD
aTOMOHb SIIPaTHEHb CIOIIMUIIS
JIMHUSHTD KaBTO €HJI0 MeKcTaBOMa
BEJIbJIE TEEBUIIS CIOIMABOMACH

SIIEKTPOHHOI OPOUTAIBTHEHD
ATOMOHb SITPATHEHb CIOJIMUIIS
JMHUSHTD BAKCKa MOJIEMaHTh
BEITbJIE TEEBUIIS CIONIMABOMACH

ra30BOH MM Napora3oBoi
YOBOPSABKCOCTO BELlaHa
HODIOTHTEIBC (A0COPOEHTC?) Ta30Hb
WM TIAPOHb NOTSIMOHB TeBBIOTAMOCH.

MaKcO3b YCIOBHATHECY MOJIEMaHb
Beiike HEBTEMACO IOTHIIIS
PEaKIHAT.

1 Monb BelecTBaco MnelbKCKeHb
(9acTunank) namokcduch: N, =
6,02:10% monp!

aBOJIb BEHKETh ra30Hb BEUKETh
00bEMCO Belike yCIIOBUSHb
IIMHICT? (TeMIIepaTypaHb Jbl
JTABJICHUSIHB) MOJICKYJTaATHCHD
JIAMOKCYHCT BEHKeE.

XUMHUSHB JIEMEHT, aTOMOCT CaHTh
SIIEKTPOHTHIHB YIIIOHb CIIOCHTb
HEIIKeAEMaH30 BUbC Jbl TECBUTh
OTpULIATEIbHON HOHOKC.

BEHKETh SJIEKTPOOTPULIATCIIBHOCTD
MapTO aTOMTHOHb FOTKCO TCCBUILIA
XUMUAHb CHOJIMaBOMa.

BCJIb MapTO YOBOPABKCOCT JbI
COJIaBTOBKCOCT 3H€KTpH'{€CKOﬁ
TOKOHB a FOTaBThILA BEIICCTBAT.



Opsane mepmunace

Py3onv mepmunsco

Yapvkooemacw

ABTOKATAJIH33Ch

Ajncopobanusich

AKKYMYJISITOPTH?

AKTHBaIUAHD
JHEPTHUsICch

AJIKaIMEeHTH)

AJIKaHTHD

AJIKEHTH)

AJIKHHTH?

AJUIOTpONUSCH

AJbAEruaTHI

AMaabramach

ABTOKATAJIHN3

Ancopouus

AKKYMYJISITOPBI

JHeprust
AKTHBAIMH

AJIKaIHeHbI

AJIKaHbI

AJIKeHbI

AJIKHHBI

AJutoTponust

AJbaeruabl

AManbrama

KOJAMOSIK PEAKLMAHb IPOIYKT
BEJIbJIC MOJIMIIS TCBBIOTAMOCH

BEIECTBaHb KOHIIEHPUPOBAHUS
KaJroJo Tena — aacopoeHT
(aKTUBHOH yTojb, CHIMKATeNb) —
JIAHTCO MJIM MUKPOTIOPAH30 IIOTCO

TOKOHb XUMUYECKON HCTOUHUKTb,
KOHATHECH YHIOJIKCOHb
HMCTOYHUKEHB HJIEKTPUUYECKON
TOKOHTbH BEJbJIC ITypHABU
XUMAYECKOU SHEPTHs, ITOO0Y
COH33 MEiJIe MEKEB TeeMC
JNEKTPUUECKON IHEPTUSKC

MEJIBKCKCHB (MM KaBTOHB) CEXTE
BHIIIKHHE SHEPTUSCH BEHCOHD BHEB
BaYKOJI€EMaHb I0TaBTOMIa, TIAYTH
OJIC TEEBEMAHTEHbD.

KaBTO KaBOH3a3b CIOJIMaBOMa
MapTo IeBTeMe aaudaTuieckon
yraesofoponr; popmynace C H,

MpeIeNbHON anuparnieckon
yraesonoponr, opmynact C|
H, ., n — ymieponoHb arTOMTHEHb
JTAMOKCHYHCT.

Belike KaBOH3a3b CIOJIMaBOMa
HeTIpeIeNbHOH andaTnaeckont
yraesonoponr; popmynact C H,

KOJIMOH3a3b CIOJIMABOMa MapTo
HeTpeieNIbHOM anudaTnueckon
yriaesofoponr; popmynact C H,
€HKCOHB JIbI TeCBEMaHb KOPSC
SIBOBHILIA 3PbIS IPOCTOMN
BemiecTBar. ChIHb aBONb BEHKETh
XMMHYECKOH 37IEMEHTIHb yIeMaco.

aTOMOHb KapOOHMJIBHOH IpyImna
MapTo YIIIEBOIOPOJOHb DHCT?
teeemar (—C=0); popmymact
R-COH.

9PEKCHACO 3pbBa KOAAT
METAJUITHIHb COJIABTOMAOCT
BelbJe Tee3b Benana mim xanrono
COJIABTOKC.



Op3anb mepmuHICcy

Py3onv mepmunsco

Yapvrooemacs

AMHHOKHCJIOTATHE

AMHMHTH?

AmdorepHocTECH

AHTHIAPUATHI

AHHMOHTH)

AHoI0Ch

AHnTH(pU3ICH

Anak cTakajJraBTo
BelllecTBaCh

AIlak cTaKajJraBTo
3¢upTH)

ApeHTH) (TaHTel
YuHe MapTO
YIJIEBOIOPO/T)

ATOMOHTDH
CTaJIMOHb
JAMOKCYH3)

AMHHOKHCJIOTHI

AMUHBI

AMdoTepHOCTD

AHrUApUIBI

AHHOHBI

AHoOI

AnTHdpus

IIpocToe BemecTBO

IIpoctble 3¢upsl

ApeHbl
(apomaTuueckue
YIJIEBO/10PO/IbI)

MaccoBoe 4ncJio
aroma

YINIEBOIOPOJHOMN pajuKall

BEJIbJIE CIOJIMaBO3b KaBTO
(YHKIMOHATIBHON BEHCOHSIBKCT —
aAMHHOTpYIa JbI KapOOKCHIL.

AMMUSIKOHb TIPOM3BOHOM
MapTo CIONIMaBOMAT. DHUCHCT
BOZIOPOJIOHB AaTOMTH? TTOJIABTO3b
YINIEBOIOPOJHON PagUKaIICO.

YCIOBUATHCHD JIAHI'C BaHO3b
KOHa-KOHa BCIICCTBATHCHb
MaIToOMa4YruCh HEBTEMC 3CECT
KHCJIOTaHb UJIA JTYBOHb EHKCOCT.

BCICHTDb HeOpI‘aHH‘lCCKOfI i
OpFaHquCKOfI KHUCJIOTaHb
MOJICKYJIaCTO ABOMaaOH30 Meiine
TEEC3b BCIICCTBATHCE.

OTpHHaTeHBHOﬁ HWOHTHD.

OKHCJICHUSIHB MIPOIIECC MApTO
MOJIUIIS TTOJIOKUTENILHOM
JEKTPOL.

aJIKMHE TeMIIepaTypaTHEeHb
MIUHICT? KeJIbMHUIL BeLlaHAIelb
(?TUIICHIJIUKOJICHb PAcTBOP,
DIAIEPUH, CIIAPT JIbI JIUAT),
HOJIJTaBH TEBC aBTOMOOWJICHb,
aBUAIUSIHB JIBUTATENBC).

BCIICCTBACh, KOHAHCHb COBUTH
AHCSIK BEHKE DJIEMEHTIHb aTOMT.

HETh OPraHUYEeCKON
BEII[ECTBATHEC? YIIIEBOOPOJOHD
KaBTO paJUKajT CIOIMa3b
KHCJIOPOIOHb aTOMCO; BEHCIHb
dbopmynact R-O-R.

MEKCTaBO3b BENCHHD HIEKTPOHHON
cucTeMa MapTo LMKINYECKON
YIIIEBOAOPOITH?; BEUCIHD
¢opmynact C H, .
a BEUKEHU IPACOHTD
IIPOTOHTHIHb J[bl HEUTPOHTHAHb
BelICOHb TAMOKCUMHTb MapTo.



Opsane mepmunace

Py3onv mepmunsco

Yapvkooemacw

ATOMOHTb sIAPa3o

ATOMOHBb
KYHIIKACh

ATomoch

ATtomoch

ANMKINYECKOH
(anudaruyeckoii)
YIJI€EBOTOPOATHD

b

Bakrepuumnarud

benokTHe

ben3unich

Baaropoanoii
ra3THd

Baaropoanoii
MeTaJITHI
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ATOMHOE SIIPO

Anpo aroma

AToMm

Atom

AIMKINYEeCKHe
(anudaruyeckue)
YIJIEBOAOPOIBI

Bakrepnumabl

benkn

ben3un

Baaropoansbie ra3pl

Baaropoansbie
MeTaJLIbI

MaJlaB Bece CTaJIMOH30
MapTO KHPJCBUIIS aTOMOHTh
KyHIIIKa BUICHB MEIBKCA39,;
JIEKTPUIECKON pa3psao30
MOJI0KUTEIHHOM.

AllTH IMOJIOKUTCIIBHO 3apsm<eHH0171
TEJIBbKCKECTS — NPOTOHCTO AbI allak
3apsas NEJIbKCKECTI — HeﬁTpOHCTO.

XUMUSAHb PEAKIUATHEHD IIMHICTS a
ABOBHUIIA BEIICCTBAHb BULIKUHEIC
BHIIKHWHE ICJIBKCKE.

KyHIIKaBHIb (COH3) TeHU3b
MPOTOHT JIbI HEUTPOHT) JIBI
3NIEKTPOH MAPTO BEHC TEBTEHIIST
2JIEMEHTAPHOM MENbKCKEHb
2JIEKTPOHEUTPAJILHON CUCTEMACH.

aTOMOHB TIAHXAaJI0 (amaK MeKcTa)
YIIEPOIOPOIOHE PHCEME MapTO
YIIEBOJOPOAT.

TEBC a MAIITOBUKC
MUKPOOpPraHu3MaHb KyJIOBTOMI'a
HOJIAaBUL XUMHUAHDb CPEACTBAT.

0-aMHHOKHCIIOTaHb KaJJOBUKCCT?
Tee3b CTPYKTYPaHb JIyBOCT
KUPANTD OIS THIHOM
PHCBMETHE MapTo
BBICOKOMOJICKYJISIPHOM CIOJIMAaBKCT
(6uonommepr),.

MOJIa OCHb ITAHEMAHTh IUHICT?
JyBOHb (pPaKUHACD, YIIIEBOAOPOIOHD
vosopsskcock (C, — C, ), TIocToMo
WK 0)K0JIa BellaHarenb, Jaku 30 —
205 °C nuHreT).

J1. . MenneneeBeHb
nepuoandeckoit cucrtemaco VIIIA
KypOHb XUMUSHb IEMEHTT.

XUMHUSHb aJIKUHE aKTUBHOCTh
MapTo KyBaTb WJIM OBCE a
YEMEHHUMLIS METAILIT: ChIpHE,
cusl, pyTeHuil, poaui, mauiaaui,
OCMHUM, UpUIUil, IIIaTHHA.



Op3anb mepmuHICcy

Py3onv mepmunsco

Yapvrooemacs

Bponsach

Bydepnoii
pacTBOPTHI

BajienTHoii
3J1eKTPOHTHD

Bant-I'opdonn
NpaBHIaACh

BengeHTh HOHOHB
NMPOU3BeIeHUS30
(K, o)

Benenn
KaJTroJ044Ch

Beiike BelikeHb
M0JIABTOMaHb
peakuusTHE

Beiike BelikeHb
0JIABTOMaHb
peakuusiTHE

Beiic neasiBomanb
peakuusiTHe

Beiic
CHJIMABOMAHb
peakuusiTHE

Bponsa

Bydepusnie
PacTBOPBI

BajentHbie
31eKTPOHBI

IIpaBuio Bant-

Todda

Honnoe
Nnpou3BeeHne
Boabl (K

KecTKoCcTh BOABI

Peaknnn
3aMelneHnst

Peaknuu
3aMelneHust

Peakunu
NPUCOEMHEeHUs

Peakunu
coeTUHEHHST

TXKE MapTO KUBEHD bl JIUS
DJICMCHTTHOHb COJIAaBKCOCH.

pH cmycTecT spbBa kogamo
KHCIIOTaHb bl OCHOBAHUSHb
KasiIMCTO a TOMABTHIIS PACTBOPT, &
HUCTA KO BE€JIb MapTO YOBOPSAMCTO
I0JIABTOBU aBOJIb IIEK.

ABOJIb I1€C MEUIKCE NTOAYPOBHACO
AITHULA Abl XUMHSIHb
CIOJIMaBKCOHb TEUILA JJICKTPOHT.

apeBa 10 °C TemmeparypaHb
KelleJIeBeMach KaBKCTh-
HMJICKCTb JIAMOKCTBI PEaKLHIHTh
CKOPOCTEH3).

BOJIOPOJIOHb HOHTHAYHb
JTbI TUAPOKCHUI-HOHTHYHb
KOHIICHTPALUSACT TPOU3BEICHUSICh.

BEJIEHTh EHKCOH30
BEHCIYpPHABKCOCH, TEEBU
BeabCoHTh Ca™ 1l Mg?" HOHOHB
YJIEMaCOHTb.

HETh peakLUsITHECD BEHKe
(hyHKIIMOHATBHOH BEHCOHSIBKCOCH
TIOJIaBTOBH JIMSACO.

HETh PCAKNUATHEHD BEJILAC allaK
CTaKaJIraBTO BCUICCTBAHb aTOMTH3
TIOJIaBTBITH CTAKaJIr'aBTO3b
BEIICCTBACO KOAAMOSK
DJICMCHTOHb aTOMTHOHb.

HETb KPaTHOH croiMaBoMa

MapTo BELIECTBAHb XUMUSIHb
pEaKLUATHEHb IUHICT? JIUCH
PEaKIIIHb BEHKE MPOIYKTa
(TUIPUPOBAHUSHB, THAPOTAIHAHb,
THPOTaTOreHUPOBAHNUSHB,
TaJOreHNPOBAHUSHD PEAKIUSATHE).

HETH PCAKIUATHEHDb [TMHI'CTY
KaBTO MJIM CE€AC JIaMO BCIICCTBACTO
TECBH BEHKE CTaKaJraBTO3b
BEHIICCTBA.
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Opsane mepmunace

Py3onv mepmunsco

Yapvkooemacw

BeiiconasiBkcoch

BemecrBanb
CBAJIIIKAHb
COCTAaBOHb
3aKO0HOCh

BemecrBaTHeHb
CTAJIMOCT
BaHCTOMAaHb
3aK0HOCh

B3BecTtHe

Bues
3JIEKTPOJIMTTHI

BuyrpumouJe-
KyJasipHoii OBP

Bonopononn
HeBTeMarnejaech
(pH)

Boxopononn
CIOJIMABKCTH?

Bonoponons
CI0JIMABOMACH

Bosronkacnh
(cy0ummmanmscs)

12

I'pynna

3akoH
MOCTOSIHCTBA
€OCTaBa BellecTBa

3aKoH coxpaHeHHUst
Macchl BelllecTB

B3Becn

CniibHbIE
JIEKTPOJHUTHI

Buyrpumose-
KyJasipubie OBP

Bonopoauwbrii
nokasareJs (pH)

Bonoponnsbie
coeIHHEeHMsI

Bonopoanas cBs3b

Bosronka
(cydsmmmanms)

aTOMCO JIAMOKCYMHbB KOPSIC
BEUKETh BAJICHTHOH JIEKTPOHOHb
BepJie aJIOB MOJIEMaHb JIyBOCh.

MOJIEKY/IaHb TeeBEMAaHb 9PbBa
KOZIaMO BEIIECTBACH TECBEMAHb
CIIOCOOOH30 JIbI MyeMaHb
TapKaH30 JIAHIC allak BaHO CBaJl
KUPJH EHKCYHHB JIbI JIAMOKCYHHB
CBAJIIIKaHb COCTABOH30.

XUMUSHb PEAKLUSAHb TEULs
BEIIECTBATHEHD CTAJIMOCT BEUKETH
peakuusao Meitie TeeBULs
BEUIECTBATHEHb CTAJIMOCT MapTo.

(hazanp gactunaraens 100
HM. TIOKIIIOJIMa MapTo JaMo
JIUCIIEPCHON CHCTEMaT.

HCTAT SJICKTPOJIUTTHOHD BEICHD
YOBOPABKCOCT MajlaB BECE
SBHOBHUTH HOHOKC (IIIéJ'IO‘IT,
COJIBILA CaJIT, BUCB KI/ICJIOTaT).

OKHMCJIMTCJICHD J1bl BOCCTAHOBUTECIICHD
BEHKE CeKe KO BEIIeCTBAHTh COCTABC
COBAaBTOMaHb PCAKIHUAT.

MOJIB/JT HEBTEBHIIS BOTOPOIOHB
MOHOHb KOHIICHTPAINSIHb
OTpHULIATEIbHOMN 1eCATUYHOMN
norapudmacse.

9CECT COCTABCO BOJIOPOAOHB
ATOMOHB KUPJHIS OMHAPHOM
BEHCOHISIMOT.

Belike MOJIEKy/IaHb (MJIM COH3)
EJIbKCIHbB ) IIOJIOKHUTEIBHO
HOJISIPU30BaHHON BOAOPOIOHD
ATOMOHB JIBI JIUSI MOJICKYJIaHb (VIIH
COH3) IEJIBKCOHB) OTPHIATEIHHO
HOJIIPU30BAHHOI BOZOPOIOHD
ATOMOHB I0TKCO XHMHSHb
CIOJIMAaBOMA

KaJroao BE€HICCTBATHEHb I'a30Hb
KOHASIMOKC TCCBEMACOHTH BE€LlaHA
(baSaHL arak rTa BCUICCTBAHb
BaHCbKaBTOMaHb MCTO/.



Op3anb mepmuHICcy

Py3onv mepmunsco

Yapvrooemacs

BosokHaTHe

BoccranoBu-
TeJbTHE

r

T'azoHTH
OTHOCHUTEJILHOI
KeMe4H3) JIus
rasonb kopsc (D)

TI'a3zoHb Beiic
CHJIMA3b 3aKOHOCH

T'asorenTH?

TanbBanuveckoii
3JIEMEHTH?)

Tenech

TepOouuuaTHd

I'ereporennoii
peaknusiTHe

I'erepouukiau-
Yeckoil
CIOJIMABKCTH?

I'népunTHd

BogokHa

BoccranoBuTtenu

OTtHocuTeBLHASA
MJIOTHOCThH Ia3a 1o
apyromy rasy (D)

O0bequHEeHHBIH
ra3oBblii 3aK0H

T'asiorennr

TaabBannveckue
3JIEMEHTDI

I'ean

TepOouuuast

T'ereporennnie
peaknuu

I'eTepounkian-
YecKHe
coeTnHEeHNsT

I'mapuasi

CypeHb, MUKCIHb, TEKCTUILHON
MaTepHualloHb TeeMIa MallITOBUKC
JIMHEHHOH TeeBeMaHb MOJUMEPT.

pEaKIMATHEHb FOTAMCTO
3JIEKTPOHTOCT JHCH MAKCBILS aTOM
MapTo BELIECTBAT.

BelKe ra30HTh ONpeeNEHHON
00BEMOH30 CTAIIMOHTH
KaHJJOBOMa30 MCTSIMO KO
00bEMOHB JIHSI Ta30Hb
CTaJIMOHTEHb (TEKe KO
YCIIOBUSITHEHB ITHHICT?).

). PV

r TO , P — IaBJICHHSACH,
ITa; V — 00bémoch, M¥T —
abconroTHOU TeMneparypacsk, K.
J1. 1. MenieneeBeHb
nepuonuieckoit cucremanp VIIA
KypOHb XUMUSHb JIEMEHT.

IEKTPUUECKON IHEPIHSIKC
XUMUSHb SHEPTUSHb TEEBEMaHb
PEAKIMACOHTD AMITHIS XUMHUSIHb
TOKOHb MCTOYHHUKTh.

Beiic TOKIIXIA KOJUIOUI9Hb
TEJIBKCKE MapTO KOJUIOUAOHb
cucrema.

a DPABUKC TUKIICHL TYPTOB
XUMUSHBb KYyJIOBTOMAIIEJIbTh

BELICCTBAHb JIbl PEAKINSIHb
HPOJIYKTaHb aBOJIb BEHKETh

arperaTHoOi COCTOSIHUSCO AIITHIIS
(aBoJ1b BelikeTh (ha3zaco) peaKiysiT.

YIJIEPOIOHb JIbI JIUSI ATOMOHb
9CECT IUKIIAC COBABTHILIS
BEHCOHAABKCT (KUCIOPO, a30T,
cepa).

METaJUITHIHB BOJOPOJl MAPTO
CIOIMaBOMACT.
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Opsane mepmunace

Py3onv mepmunsco

Yapvkooemacw

I'mppoxcuaTHd

I'uapoansice

T'omorenHoit
peakuusiTHe

T'omosiorTHd

I'ynponocs

I'ynaonn
npaBujiach

A

Jleranorenupo-
BAHUSACH

Jeruaparanusich

Jeruapupo-
BAHUSACH

Jeruaporasno-
reHHPOBAHUSACH

JucnepcHoi
cucreMarHe

JucnepcHoii
cpenach
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T'uapoxkcuabt

T'uaposns

T'omorennbie
peakuuu

Tomosorn

I'yapon

Ipasuno I'ynaa

Jleranorenupo-
BaHUe

Jeruaparanus
Jeruapupo-Banue
JeruaporaJo-

reHHpOBaHUe

JucnepcHbie
CUCTEMBbI

JucnepcHas cpeaa

OKCHJITHAHB Be/Ib MapTO BEHCIHBb
TEBTEEMACT BEJIb/IC TECBHI
OKCHJI9Hb THAPATT (aJIKYKC

wim apcesb). ChIHCT BecOHD
¢popmynact 3(OH) , x=1 + 6.
BEI[ECTBATHEHb BE/IbCH MEIIbKCKA
SIBOBOMaHb I10JIABTOMaHb
PEaKLUACH.

TEBTEUISI BENIECTBATHEHD /bl
pEaKLMsAHb IPOyKTaTHEHb BEHKe
arperaTtHoi coCTOSHUsCO (Belike
(hazaco) KUPIHLIS PEAKIIHSIT.

BeliKe BEHCHHIIBKCOC
KaH/IOBHIIS CIONMAaBKCT. CBIHCT
B€ €HOB MOJIMIISI TEEBEMACT

JIbl XUMHSIHB EHKCOCT, aHCSIK
SABOBUTH COCTABOHb KOPSC -
CH,- KkypoHb 1esa yucia janre
(TOMOJIOTHYECKOM Pa3HOCTh).

Ma3yTOHb IMaHEMaHb KaJroio
KaJI0BHKCICh.

JIYBOHb allITEMACO-YJI€EMAacO aTOMCOHTb
QJIEKTPOHTHIHb CyMMapHOﬁ CIIMHACh
YJI€33 CEXTE IOKII.

TraJIOr€HdHTb MOJICKYJIa II0TCO
sBOMaso.

KHCJIOTACO KaTaJIu3npOBaBULIA
BCICHTH MOJICKYJIA IIOTCO ABOMAa30
SABOBOMaA.

BOJOPOAOHTH MOJICKYJIa MOTCO
sABOMaso.

TaJIOTCHBOAOPOJOHb MOJICKYJIa
IIOTCO ABOMaA3o0.

Beiike BCIICCTBaHb ICK BUIIKUHE
TEIbKCKEHB-TTEIIBKC BEUKETHCTD
SABHO3b-apaBTHE3b JIUAHTH IIOTCO
TETCPOTCHOHb CUCTEMAT.

JIAMOKCYHMHB KOPAC CEJIE 1aMO
BEIECTBA, TOTCOH30 ABHO3b-
apaBTHE3b JUCIICPCHON (azack.



Op3anb mepmuHICcy

Py3onv mepmunsco

Yapvrooemacs

JucnepcHoit
(azacep

Jucnponopuuo-
HHUPOBAHUSIHb
peakuusiTHe
(camooxkucJie-
HUSIHb-
CaMOBOCCTAHOB-
JIEeHUSIHB)

Jlucconuanusinb
koHcTaHTack (K)

iopaJiecn
(1I0pPAIIOMHHICB),
CUJIYMHMHICh

X
Kuprnd

3

3osech

3o0muaTHY
n

H3omepTH?

H3oTonTHI

HNHruduropTHd

Jucnepcuas ¢asa

Peakunu
JHCTIPOMOPLHO-
HHUPOBaHUS
(caMOOKHUCJIeHUSI-
CaMOBOCCTAHOB-
JICHH 1)

Koncranra

anccounanuu (K)

ropajb
(110pajIlOMuH),
CUJIYMHMH

Kupsi

30an

3o0muabI

H3omepsl

HM3oTonbl

HNHrnéutopsl

JIJaMOKCYUHB KOPsIC CEIC ajlaMO
BCUIECTBA, ABHO3b-apaBTHE3b JIU
BEIICCTBAHb ITIOTCO.

HETb PEAKIUATHECD OKUCIIUTEIICKC
Jbl BOCCTAHOBHUTEIICKC KapMH
yieme BEHKE CEKe KO MOJIEKYJIaHb
HJIK HOHOHb aTOMOChH.

pPaBHOBECHSIHb KOHCTAHTACh,
HEBTH JIABILIO JIEKTPOJIUTIHTD
JIMCCOIUAIUSAHE TEBHIOTAMOHE
6HKCTHOHb.

JIYBCOCT aJIIOMUHHUECHDb KUPAULA
COJIaBTOBKCT.

TINAIEPUHAHB KOJIMO aTOMOHB
CTHPTAHTH Abl Beplie kKapOaHATOHb
KHUCJIOTaHb CTAKAIraBTO3b A(QUPT.

(a3aHb MENTbKCKETHE SIBHO3b
BEHKECT BEUKECT dMCTD TEEBKC
MapTO KOJUIOMJPHb CUCTEMA.

TPBISYHTHOHb KYJIOBTOMI'A
XUMUSAHb CPEACTBAT.

BEHKETh COCTAaB MapToO, HO

aBOJIb BEHKETh XUMHUSHb JIbI
MPOCTPAHCTBAaHb TEEBEMa bl EHKC
MapTo BEIIECTBAT.

BEHKE CEKE KO XUMHUSHb
DJICMCHTOHTb aTOMOHb
BeﬁC3HIISIBKCO30, BEUKETh AApaHb
3apsaa0CT, HO aBOJIb BCUKETh
CTAJIMOHBb ITAMOKCYHCT.

XUMUSAHDb pECAKIUSAHb KYPOKCTO
MOJIEMaHb JIOTKaBTBIL BEIICCTBAT.
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Opsane mepmunace

Py3onv mepmunsco

Yapvkooemacw

HNupukaropTHd

HNnpykTUBHOM
3¢ pexTich

NHCeKTHIUATHY

HNonuzanusinb
JHEPIrusch

Hononn
peakuusiTHe

NoHOHbL XUMHHb
CI0JIMAaBOMAChH

HonTH?

K

KaBon3a3p caaTnd

Kapapno xapio
N0JIABTOMAHb
peakuusTHe

KapOonosoii
KHCJIOTATHE
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HNuaukaropsi

HNHayKTUBHBIIH

3pdext

HNHceKTHINABI

JHeprus
HOHU3ALNHT

Honnbie peakuuu

HNonnas
XUMH4YecKasi CBsI3b

Honbr

JIBoliHbBIE COJIN

Peakunu odMeHa

KapGonosbie
KHCJIOTBI

CIEeUAIbHOW PEAKTUBTD,
MOJIABTBHITh 3CECT TIOCOCT KOAATKAK
XHUMHSIHb CIOJIMABKCTHOHB
IMHHTCT).

BEMKE aTOMCTO JIUsIC
G-CIOJIMAaBOMAaHb 3JIEKTPOHTHIHb
BE €HOB TyeMach, TEEBCh

CBHIHCT aBOJIb BEUKETh
AJIEKTPOOTPULIATEIIBHOCTECT
KyBajMa.

HAaCCKOMOCHb KYJIOBTOMI'a
XUMUSIHb KEIbEHKCT.

ATOMOHTB JHCT? AEKTPOHOHTD
ce3eMra 3psBUKC SHEPTHS.

HKeJIe TCe3b WU aHCSIK TECBHIIS
HMOHTHAHb FOTKCO MOJIHIIS
PEaKIHAT.

HOHTHYHb I0TKCO
3IIEKTPOCTAaTUCTHKAHb BUHTHEHD
Belike BEIIKeHEeHb yCKOBOMACT
BeITbJIC TEEBUIIS CIONIMABOMA.

TTOJIOKUTEITLHOUCT? WIIH
0TpI/III&T€IIBHOﬁCT3 3apAaas3b
TICJIBKCKCTHE, OJISACTO AKUTHh
YOBOPABKCCOHTH WJIHA
COJIaBTOBKCCOHTD.

XUMUS EHII0 B€ EHOB a MOJIHALSI
KaBTO KaTHOH J{bl aHHOHOHb BEHKE
THIT MapTO CAJIT.

HETh PCAKIUATHCHD TUHI'CTD
KaBTO CTaKaJIraBTO3b BCIICCTBATHC
KapaZ1o Kapuio IOJIaBTBITh 3CECT
IMEJIBKCOCT.

YIJIEBOJOPOIOHB IPOM3BOTHONTHE,
9HCACT YAUTH KapOOKCHITBHON
rpynmar (-COOH); BeficaHb
¢dopmynact R-COOH.



Op3anb mepmuHICcy

Py3onv mepmunsco

Yapvrooemacs

KaraauzaropTad

Karaantuyeckoii
peakuusiTHe

Karanuruueckoit
SIITHD

KaTtunonTH?
Karomgoch

KayuyykTHe

Kepocunscb

KeronTH?s

KuciorarHe

Kucnornoii
cpeaach

Konnougnoii
cucTeMaTHe

Koppo3usich

Karanauzaropsi

KaraanTtuyeckue
peakuuu

Karaiutnyeckne
SIBI

KaTtnonsr
Karog

Kayuyku

Kepocun

KeToHbI

Kucaorsr

Kucnornas cpena

Komanongnnie
CHCTEMBI

Koppo3zus

XUMUSAHb PEAKIUACO TEBTCULS bl
CBIHCT CKOPOCTECT bl MOJIEMAaHb
JIYBOCT ITIOJIaBTBILS BEUIECTBAT,
PCaKIUAHTD MPSATOBOMAIOH30
MEHJIE a TIOJIaBTOBUTH EHKCUMHB
JbI JIJAMOKCYMHB KOPSIC.

KaTaJu3aTtop MapTo IOTHIL
PEAKIIHUSIT.

PEaKLUsHb TEHIIST YOBOPSIBKCTHACY
a’3PSIBUKC YOBOPSIBKCT, HOJIA3b
KaTaJIn3aTOPOHTH TEBTCHILS BUCCT
aJIKaIraabl WIN EMU.

TTOJIOKUTEIILHON MOHTH?.

OTpHHaTCHLHOfI 3JICKTPOIOCH, KOHA
JIAHI'CO MOJIM O/ZIC TCBTEEMACh.

3JIACTUYHOM NOJIUMEPTTH?, CHIHCT
MOHOMEPIKC KapMUTh yJIeMe
JUEHOBOH yIIICBOLOPOATH).

He()TEeHb NAaHEMCT? NPSBTOHb
(bpaKLHACh, yIUTh yIIEBOAOPOIT
(C,,—C,y), nakamMoHb
temneparypack 180 — 300 °C.

OpraHUYECKOIl CIOIMaBOMAT,
KapOOHMITBHOI rpymmack (-C=0)
CIOJIMAaBO3b KaBTO Pa/IMKaIl MapTo;
Beiiconb popmynact R-CO-R.
METaJUIOHb aTOMCO MOJIaBTOBOMO
MaIITHII BOJOPOIOHE aTOMCTO, bl
KHCJIOTaHb KaJJOBUKCCT) allITHIL
CTaKaJraBTo3b BELICCTBATHE.

BOZIOPO/IOHb HOHOHB
KOHIICHTPAIHUSACH CEIC TOKIII
THIPOKCHI-HOHOHB KOHIICHTPAITHUSI
Mapro cpenach; pH < 7.

TUCTIEPCHOH cucTeMar, Gpa3aHb
YacTULATHEHb HoKImoamacT 100
cae3b | HM.

METaJUITHAHD WIIN CBIHCT
COJIABTOBKCTHYHB MEPTHITCIILKCIHb
EHKCTHAHB TEBECT KyBaliMa
KaJlaJ[OMach, IMHICTIH3) ChIHb
€MaBTChI3b 2CECT EHKCOCT.
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Opsane mepmunace

Py3onv mepmunsco

Yapvkooemacw

Kpexunrecn

Kpucranim-
3aI[HOHHON Beech

Kpucranno-
THAPATTHI

Kpucrannons oac
TeeBeMa

Kynmkans caar

n

JlaGoparopusich

JlaBmo
JIEKTPOJIUTTHI

JlaryHechb

Jle lllaTeanenn
NPUHINTIECH

Jlurpounscn
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Kpexuunr

Kpucranim-
3alHOHHAs BOJA

Kpucranio-
TUAPAThI

Ilepexpucranin-
3anus

Cpennue cou

JlaGopaTropus

Cuiadble
IEKTPOJIHUTHI

JlatyHb

Hpuanun Jle
Ilareabe

Jlurpoun

JeMOEHTb BEJbAE YIIECBOAOPOIOHb
KaJ1aJIoMach, KyBaJMaH30 TCCBUTh
MOJIEKYJIaCO CeJIe alaMo yIIepo0Hb
aTOM MapTo YIJIEBOJOPO/T.

KPHCTAIIIOTUAPATTHIHD SHC
COBHIIS BEACHD MOJIEKY/IaTHE.

XUMHUS EHI0 CIOJIMABO3b
BEJICHb MOJIEKYJIa MapTO
KPUCTAJJINYECKOM BEleCcTBaT.

YOBOPSIBKCTHIHB SBOBOMaHb
CI10c000Ch, FOTABTOBU
YOBOPSIBKCTHIHbB MEIBKCICT
KPUCTAJLIM3AIUsHb aBOJIb BEHKETh
TeMIlepaTyparHeHb THHICT).

KHUCJIOTaHb MOJICKYJIaco
BOZOPOAOHBb aTOMOHb METAJUVIOHb
aTOMCO II€C ITOJIAaBTOMAaHb
IMPOAYKTAT WM OCHOBaHUSAHDb
MOJIEKYJIaCO KUCJIOTaHb KaJOBHUKC
BEJIBJIC FHﬂpOKCO-BGﬁC3HHﬂBKCOHL
eC 1MoJIaBTOMACh.

HayKaHb bl TOHABTHEMAaHb
OKCIIEPUMEHTIHb IOTaBTOMI'a
CIIClMajIbHO TCC3b ITOMCIICHUS.

UCTAT 3JICKTPOJIMTTHS BEAICHDb
PacTBOPCO aBOJIb BECE ABHOBUTH
HOHOKC.

MWKEHTh IUHK (45 %) bl us
3JIEMEHT MapTO COJIABKCOCH.

OyTH paBHOBECHSCO ALITHILSL
CHCTEMaHTb JIAHTC KaH/IOBH BE
€HII0Hb TeBTEEeMa (II0JIABTOBU
KOHIIGHTPALUSCh, JICTIIITAMOCH,
TEMIIEpaTypach), CeCcTd
paBHOBECHSICH alireBH ce EHOB,
KOCO T€ TEeBTEEMAch CeJIe JIABLLIO.

(hpakIUATHEHD SICTI BEHKECh,
JMcH HeTeHb TAHEMaHTh BEJIbIE,
SHCOH3D ynuTh yreBopopoar (C, —
C,,), TakaBTOMaHb TEMIEPaTypach
120 — 240 °C.



Op3anb mepmuHICcy

Py3onv mepmunsco

Yapvrooemacs

MarHuTHOH
KBaHTOBOI1
4Hc/Iach m,

Mas3syroch

MexkmoeKy-1apHoii
OBP

Me3somepHoii
3¢ pexTich

MekeB
BeJISIBTOBHIIST
peakuusTHE

MekeB nanema
(IMCTHILISII ST )

Meubxuopochb

MenzeieeBeHb-
Kuaiinepononn
YPaBHEHHUsCH
(rasoHp uaeaJbHOM’
COCTOSIHMSIHb
YPaBHEHUSICh)

MeTa/LIOHL
CI0JIMABOMAChH

MarsauTtHoe
KBaHTOBOE YHCJI0

m,

MasyTt

Me:xkmoseKy-aspHbie
OBP

Me3omepHblii

ekt

Oo6parumble
peakuuu

Ileperonka
(AueTHILIA M)

Meabxuop

YpaBHeHnune
MenpeiieeBa-
Kaaneiipona
(ypaBHeHHe
COCTOSTHMSI
H/1eaJILHOTO0 ra3a)

MeTta/utnueckas
CBA3bL

anax sSIBHO 4YKCJIa, HEBTH
HEePTHIICILKCIHD MAKCO3b
TapKaco opOUTaNICHb phBa KOIAT
OpUEHTAIMAT; CMYCTEH3) + {
cae3b — [ Mmonemc, 0 COBaBTO3b.

MoOJ1a O€Hb TTaHEeMa0 Meie
KaJIOBKCOCh, MOJICKYJIACOH30
YIUTH YIJIEPOAOHb JIAMO aTOM
mapto yrresofopoar (C,,— Cy)).

OKHCIIUTEIIECH JIbI
BOCCTAHOBHUTEJIECH — aBOJIb
BEHKETh BEUIECTBA MapTO
peaKLusIT.

TT-CIOJIMaBOMaHb JJIEKTPOHTHIHb
WJIM anaK sBO 2JIEKTPOHOHb
IIapaTHEHb BE EHOB alireMacr.

MaKCO3b YCIIOBHATHCHB IIUHTCT)
Kapazo KapIuo IOTHIIS PeaKLIUsT.

YOBOPSIBKCTHIHD IBOBOMaHb
CI10c000Ch, FOTABTOBU
YOBOPSIBKCTHIHbB METBKCICT
JIAKABTOMAHb aBOJIb BEMKETh
TeMIIepaTypaTHEHb MHHICT).

[IMDKEHTD JIbl HUKEJIEHTh MapTO
TSl BELIECTBAHb COJIABKCOCH (5
—30 %), 2¥icHH3D YU KIIHU JbI
Maprasei.

pV = VRT, v — BelecrBanb
JJaMOKCUMCh; R — yHUBepcanbHOM
ra3oHb IMOCTOSTHHOECh, R = 8,31
Jx/monb-K.

00001IeCTBIEHHON
(KOMIEKTHBH3UPOBAHHOMN )
BaJICHTHOM 3JIEKTPOHTHAHb BEJIb/Ie
TEEBUIIs CIOJIMAaBOMA.
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Opsane mepmunace

Py3onv mepmunsco

Yapvkooemacw

MeTa/LuITHI

MeTa/LITHIHb
naccHBaIUsCh

Metannyprusicb

MexaHu3mach

MouJekyJach

MouJiekyJIaTHEHb
OTHOCHUTEJILHOM
craamoct (M) anak
CTAKAJITaBTO WU
CTAKAJIraBTO3b
BellleCTBaHb

MoJiech

Mo.JsipHoii
KOHIEHTPaLHUsCh,
WJIH MOJISIPHOCTECH
(o))

MoasipHoii
oobmoch (V)
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MeTaJjuibl

ITaccuBamus
MeTaJLI0B

Metannyprus

MexaHu3M

MouJekyaa

OTHoOCHTEIbLHAS
MOJIEKYJISIpHAs
macca (M)
NMPOCTOr0 HJIH
CJIOZKHOTO
BelecTBa

Moab

Moasipuas
KOHIEHTPaLus,
WJIH MOJISIPHOCTH
(c)

MousipHblii 00beM
v,)

XUMUSHb 3JIEMEHT, aTOMTH?
MAaKCBITh YIIOHb (KOH-KOHAaTHE —
YIIOZIO MKEJIBKCOHB) AIEKTPOHOHB
CJIOCHB 3JIEKTPOHOCT Jbl TEEBUTH
MOJIO>KUTEIBHON HOHOKC.

METAJUITHIHB JIAHI'CO OKCHTHOM
BAHCTBILIS MIEHKAHL TEEBEMACH,
BAHCTBI METAJIJITHOHb neprneancaﬂb
EHKCTHY/IE KOJIAMOHb-4eMEHUSIMOHE
TEBTHEHB DICT).

PYy/IaTHECT? METAJUITHIHb TeeMaHb
MIPOMBIIIUICHHOH CIIOCO0TO
HAyKach; MPOMBILIJICHHOCTEHb
oTpacis.

FOTKCO IICJIBKCKECHb HEBTEMaA MapTO
PCaKIUATHCHb FOTAMOHb Oarka
CTaluAHb MOJICMAaHb JTYBOCH.
HeTp nenbKkckeTHE TEEBUTH SpbBa
CTAAUAHTD ITUHICTO.

XUMUSIHb EHKCOH30 KUpauns
BCIUICCTBAHb CEXTE BUIIIKA
TICJIBKCKECH.

BEHKETh MOJIEKYJIaHTh
CTaJMOH30 CTAJIMOHTh aTOMOHb
CAMHUILIAHTCHb KAHIOBOMAHTb
MapTO a OHKCTABUIIS [TOKILIONIMA.

BEIIECTBAHb JJAMOKCUHHb
OHKCTaMOIIeIIb, 9CIH3D HCTSHB
CTPYKTypaHb OHKCT (MOJIEKYJIAT,
aTOMT, HOHT), 3P0 aTOMT
KEJIBbIUTh YIIEPOIoHb 12 rpaMmc
IZC.

COJIaBTO3b BEIICCTBAHTD JbI
aQHOK paCTBOPOHTH JIAMOKCUHCT
BeiikeTeMa MapTo MOKIIOIMA.

CATBIIIKA YCIOBHUSHB ITMHTCTI
(1 atm naBnenusHp 161 0 °C
TeMIlepaTypaHb) 3pbBa KOAAMO
ra3onb 1 Mojab 006EM030.



Op3anb mepmuHICcy

Py3onv mepmunsco

Yapvrooemacs

MoJsipHoii
craamoch (M)

H

HeiiTpajabHoi
cpenach

Hurpocroa-
MaBKCTH?

HyxJsennosoii
KHCJI0TATHE

Hyxkneoduiarnd

(0]

Oo0bémHuoit
OTHOIIEHUSIHD
3aKOHOCh

Onc TeeBeMach

OKHCIeHUSAHD
cTeneHech

Moasipnas macca
M)

Heiirpaabnas

cpena

HPITpOCOele/lHeHI/ISl

HyxJiennosbie
KHCJIOTBI

Hyxkneoduibt

3aKoH 00beMHBIX
OTHOILEHM I

BoccranoBienue

Crenenn
OKHCJICHHST

BEIICCTBaHb | MOJIb CTAIMOCH (T/
MOJIb, KI/MOJIb, MI'/MOJIB).

BOZIOPO/IOHb HOHOHB
KOHIIEHTPAIHSCh BEHKETH
THAPOKCH/I-HOHOHb
KOHIICHTPALMSHTD MapTO Cpe/ia;
pH=17.

YIJIEBOZOPOIOHB ITPOU3BOIHOMTE,
9iicacT BelKe WITH 35pbIs
BOZIOPOJIOHB aTOMT TI0J]aBTO3b
HUTpoBeHconIIBKCCo (-NO,).

OUOIOIMMEPTH?, KOHATHEHb
MOHOMEPIKC YIUTh HYKJICOTHJITH),
KOHAT alTuTh GochopHOit
KHCJIOTaHb KaJJOBUKCTHACT?,
YIJIEBOJCTOHTD — [ICHTO3aCTOHTh
(pn603acTOHTE HIIH
JIe30KCUPUO03aCTOHTB) b
A30TUCTON OCHOBAHHSATHECT?
(TypuHOBOM WITH
MUPUMHITHOBOM ).

SJIEKTPOHOCT MaKCOMO MaIlIThIL
MOJICKYJIaT WJIN UOHT.

PEaKIHSIHb TEEME YIIOIBIIIST
ra3THIHb 00BEMOCT BEHKETh
YCIIOBHSATHEHbD IIMHICTY
(Temmeparypach Jbl
JIaBJICHUACH) KaHIOBUTH BeHke
OMOOIICHTEHb KO/Ia alaK
CTaKaJraBTo Liena nudpar,
KpaTHONTb CTEXUOMETPUUECKON
K03 GHULNETHIHEHD.

3JICKTPOHOHb BeﬁCHpaMOHB
TCBBHOTAMOCH.

BEHCOHIIBKCCO aTOMOHTh
YCIJIOBHOM 3apsi1030 JTUBTECBU CE
apCeMacTOHTh, MEKC COH alliTh
HOHCTO.
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Opsane mepmunace

Py3onv mepmunsco

Yapvkooemacw

OKHCIeHHsICh

OKHCIUTEIBHO-
BOCCTAHOBH-
TeJIbHOM
peakuusTHe
OKHCIUTEIbTHE

OKCHATH?

Ouis1 paAnKaJITHI

Ombouexce chIpbé

Opouranenb
(mo6ouHOi)
KBaHTOBOIi
JaMOKc4YHCh {

Opouranech

OcHOBaHUSITHE

OTcTauBaHusICh
(1eKaHTAUMSCH)

n

ITanomach
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Oxuciaenne

OKHCIUTENBHO-
BOCCTAHOBH-
TeJIbHbIE PeaKInu

OxuCcauTEeTH

OKcH/IbI

CBo0OoaHbIe
paauKaIbl

BropuuHnoe cbipbé

OpOuranbHoe
(mo6ounoe)
KBaHTOBOe 4yncJo {

Opouraanb

OcHoBaHusI

OrcrauBanune
(nexaHTaMS)

T'openne

OJICKTPOHOHb MAaKCOMaHb
TIPOLECCICh.

DIIEMECHTHYHb OKUCJICHHUSIHD
CTETCHECT TTOJIABTOBOMAHTh MapTO
MOJIUIIS PEAKIIHSIT.

PEAKIMAHTD MHICT? IEKTPOHOHb
MPUMUIISA aTOM MapTO PEAKIIHSAT.

XHMHSHBb KaBTO DJIEMEHTCTD
AITHUI CTAKaJIraBTO3b BEILECTBAT,
BeHKech AUCTICT KUCIOPOIOCH,
OKHCJICHUSHB CTEIICHE3d — 2.

HETH aTOMTHOHbB JIbl aTOMOHb
TpyHnnaTHEHb YJIUTH allak Ieast
DJIEKTPOHOCT.

TaIITOMO3b MJIA KOJaMOSIK
MIPOM3BOICTBAHB A HPSBUKC
KaJOBKCT. DKOHOMHKA €HJIO CHIHb
MAIIITOBUTE OJIOB TEEMC JIHS
MIPOIYKTAKC.

MAaKCO03b YPOBHSCOHTb aTOMHOM
opOuTaneHTh (OPMaH30 JAbI
9HEPreTHYECKON MOy POBHATHEHb
JJAMOKCYHCT HEBTHIIA allaK ABO
JaMoKcuH; cMycTe3d apcu 0 caesb
(n— 1) monemc.

ATOMOHTH KYHIIIKaBH/ICH3) NepbKa
YaBO TApKACh, KOCO AIUTEKIIHbI
IIEKTPOHOCE.

METAJIOHbL aTOMCTO JIbI BEHKE
WJIH 35pBIs THAPOKCUATPYIIIACTO
(-OH) amtris CrakaiaraBro3b
BEIIECTBAT.

BEIlaHa bl KaJIroao (baSaTHeHL
SIBOBOMaHb M€TOAOCh, TCC3b ChIHCT
aBOJIb BEHKETh TUIOTHOCTHEHD
JIaHT'C BaHO3b.

KHCIIOPOJT MAPTO BEIIeCTBAHb
BEUCOHb TEBTEEMaHb PEaKIIs,
MUHTCTACT JIUCH JIeMOe (bl BaJIJIO).



Op3anb mepmuHICcy

Py3onv mepmunsco

Yapvrooemacs

IMayaunb
NpUHLIHIECH

Iene nec nemTsizb
pacTBopoch

IleneBuabe
KaJIaJIoOMaHb
IIKAHb IOTKO

IlepenachieHH O
pacTBopoch

Ilepuoauueckoi
3aKOHOHTDb

HeeHb IIKAHb
YapbKoJeBTeMa30

Ilepuonnyeckoii
3aK0HOCHh

Ilepuoguueckoi
CHCTEMACOHTD
XHUMHSHb
3JIEMEHTIHThb
MOJIEMAHb JIYyBOHb
Tapkaso

Ilepoxcuarnd

IInrmeHTTHY

Hpunuun Hayau

HacblmeHHbI
pacTBOp

Ilepuon
noJypacnazaa

IlepecpbimeHHbI
pacTBop

CoBpemeHHast
¢opmyupoBka
Ilepuoanyeckoro
3aKO0Ha

Ilepuopnyeckmii
3aKO0H

IlopsaaxoBbIii
HOMEp
XHMHY€ECKOIo
JJ1eMeHTa B
NepuoanYecKoi
cucreme

Ilepoxcuabl

IIurMeHTBI

AaTOMCOHTb a DPCUTH KaBTOJI0
JIaMO DJICMEHT, KOHATHECD HHUJIC
KBAaHTOBOW YHCIIaHb BEHKETh
MyCMOT.

MaKCO3b YCJIIOBUATHEHDb NUHI'CTD
KUPJACBU UCTSAHDL COJIABTO3b
BCIICCTBA, KOHAJIOHTH CCIIC JIaMO
cacMC a MEpPEBU, pacTBOP.

IIKaHb I0TKOCh, TUHICTIH3)
KaJagbITh IIEJICCT aTOMOHB
SIIPaTHEHb SUCTH.

MAaKCO3b YCJIOBUATHEHb IIUHICTH
COJABTO3b BEIIECTBAIOHTh
HACBILCHHOW PaCTBOPOHTb KOPSIC
cezie JJaMO KOJIMYEeCTBa MapTo
pacTBOpOCH.

XUMUSHb JJICMEHTTHYHb Jbl
CBIHCT BEJIbJIC TEEBE3b XUMUSIHb
BEILECTBATHEHb EHKCOCT ALITUTh
HNEePHOINIECKOH 3aBHCUMOCTBCY
aTOMOHb KYHIITKaBU/ICHb
3apsJOH30 SUCT).

XHMUSHB 3JIEMEHTHOHb JIBI
CBHIHCT BEJIBJIE TE€E3b XUMHUSHD
BEILECTBATHEHb EHKCOCT aAIlITHTh
MEPUOANIECKON 3aBHCUMOCTHCI
HETb JIEMEHTHYHb aTOMOHb
CTAJIMOCT DHCT).

7. BeliKeTH COH3? dMCH yIullst
IPOTOHTHIHb N HIIH aTOMOHT
KYHIIKaBUJICH3 BAKCCO alTHULS
JIICKTPOHTHIHb JAMOKCUUHTEHB.

OMHApPHOM CIOJIMABKCT, 9CICT
BEIKE 3JIEMEHTICh KUCIIOPOJ
OKHMCJICHUAHb CTEIIEHb MapTO — 1.

OHOJIOTHSIHb OOBEKTTHYHEHD
Il MaTePHAITHIHEHb TIOCOHB
MAaKCBII[s BEI[ECTBAT.
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Opsane mepmunace

Py3onv mepmunsco

Yapvkooemacw

[upoausscy

IlnacTmaccaTHe

IoGounoii
NnoArpynmnach
(B-rpynmacs)

Iloankonaen-
canmsch

Mosnmepuszanusch

oaumoppusmace

IMonumopdHnoii
0TAaMOCh

IMonspHoii
CI0JIMABOMACH

IIpenenbHo
JOIyCTUMOI
KOHIEHTPaNHsCh

(ILAK)
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Iunposus

IlnacTmacenl

IMoGounas
NoArpynmna
(B-rpymmna)

IMonukonaeHcanmus

IMoaumepuszauus

IMosmmoppusm

IMoaumopguoe
npeBpaiieHue

-IToasipnas cBsizp

IIpexenbHo
JAoMmycTHMAst
KOHLIEHTpALUs

(1K)

KOILTTOMO JIbl TIEK COpEH
TeMIIepaTypaHTh MTHHICT?
YTIIEBOZOPOIOHB IBOBOMACH-
sKaBOMAacCh, COHJIEH3) Meline, koza
CBaJl, TCCBUTH allaK CTAKaJIraBTO
BEIECTBAT.

TIOJIMMEPOHB bl JINSA BEHICCTBAHb
TEBC HOJIAA3b TEE3b MATCPUAJIT.

aIlTU YIEMEHTCT), YILIOJIKCOHb
YPOBHSICOCT YIUTH KaBTOZIO aBOJb
Cele JTaMO BAJICHTHOMH 2JIEKTPOHT,
a TUATHE KaIOBUTH MKEIIEe MOJHILT
YPOBHSICOHTb.

MOHOMEPAHb UCXOAHOM
MOJIEKYJIaTHEHb [IOJIUMEPIHb
MaKpOMOJIEKYJIaTHEC CIOJIMABOMAaHb
XUMHUSHb IIPOLECCICh, MOIU
1000YHON HI3KOMOJICKYIISIPHOM
TIPOJIyKTaHb TEEBEMAaHb BEJIb/IC
(ceme ceenbCT? BEICHD).

HHU3KOMOJIEKYJISIPHOU BEIIEeCTBaHb
J1aMO UCXOJTHOW MOJICKY/IaHb
(MOHOMEpPAHB) TTOJIMMEPIHB TTOKII
MoJIeKyJac (MaKpOMOJIEKyIIac)
XHMUSHb BeiicIpaMOHb
MPOLECCIC.

BELIECTBATHEHb 3BT
KpHCTAJIIMYECKON
MOIU(UKALUSICO yIeMaHb
MalITOMaYHCT.

COCTaBOCT allakK MoJIaBTO
KpHUCTaJJIOHb Belike hopmacto
JIMSIC BEIIECTBAHb FOTAMOCh.

aBOJIb BEHKETh
AIIEKTPOOTPHUIIATETHHOCTh MapTO
aTOMTHEHB FOTKCO TECBUIIS
XUMHSIHB CIOJIMaBOMa.

XUMUSIHb BEHCOH/IIBKCOHb TTOKILITO
TIOKIII KOHIIEHTPALUSICh, SPbBAYNHb
W JIaMO IIKaHb NEePTh a TEU
JIOMaHEHb OPTaHU3MAaco KOAATKaK
TIaTOJIOTMUECKOIT TTOJIaBTOBOMAT
WITH OpMaT.



Op3anb mepmuHICcy

Py3onv mepmunsco

Yapvrooemacs

IIpomoTopTHI (MM
AKTHBATOPTH?I)
IIpocrpan-
CTBCHHOI
(reomeTpuueckoii)
H30MepHsCh

IIpsiBTOKC caiaT

IIpsABTOHB BHIIKA
BeliCOHAABKCOCH
(A-BeiicoHaAB-
KCOCh)

IIpsiBTOHB
KBAHTOBOM
JIAMOKCYHUCH (1)

IlypuHoBoii b1
NUPUMHIMHOBOM
OCHOBAHHUSITHE

P

PaBHOBecHsiHb
KOHCTAHTACh

Pagnanusinp
peakuusiTHe

PaaukajabHoi
peakuusiTHEe

PactBOpoch

IIpomoTtops! (Mau
AKTUBATOPbI)
IIpocTpan-
CTBEHHAasl
(reomerpuueckas)
U30MepHs

OCHOBHBIE COJIT

I'naBHas
NOArpynna
(A-rpynna)

I'naBHoe
KBAHTOBOE YHCJIO
()

IlypunoBsbie n
NUPUMHIHHOBbIE
OCHOBaHUS

Koncranra
paBHoOBecust

Pagunanmonnbie
peakuuu

PagukajabHble
peakuuu

PactBop

KaTaJM3aTOPTHIHb AKTUBHOCTECT
Keneaulls BEIeCTBar.

T€ UBOMEPUAHTD ITUHI'CTI
BEIICCTBAHb MOJIEKYJIATHE SIBOBUTH
CBbIHCT aTOMOCT HEPTLIICJIbKCOHb
YaBO TapKaco apaBTOMAacCT KOPsC.

MHOT'OKHCIIOTHOI OCHOBAHHSICO
KHCJIOTHOHN KaJIOBUKCCY THAPOKCO-
TpyIIaHb aBOJIb TIEC MOIaBTOBO3b
MPOIYKTAT.

Te BEHCHH/SIBKCCOHTH KHPIEBUTH
3JIEMEHTT, KOHATHEHb aTOMCOCT
BaJICHTHOM JIEKTPOHTH? allITUTh
YIIOJIKCOHb BHEHb MaKCOMa
KypOCOHTB. CBIHCT JTAMOKCUHCT
BEHKEeTh KypOHb HOMEP3HTb
MapTo.

3IIEKTPOHOHB YHEPTeTHIECKOIT
YPOBHSHTb OOYIISTH30 HEBTHUIIS
arax sIBHO JIAMOKCYH.

a30TOHb KHUPAMLIS
reTepOLIUKINYECKON
CIOJIMaBKCTHD.

CTEXUOMETPUUYECKON

K03 PHULIUEHTTHIHb MapTO
BEUKETh CTEIEHBCH Cae3b
peaKIusHb MPONTYKTATHEHD
MOJISIPHOM KOHIICHTPALIUSIHb
MPOM3BE/ICHUSHD KaHIOBOMAaCh
HCXOJHOH BelleCTBaHb MOJISIPHOMN
KOHIICHTPAIISIHb HCTSIMO KO
MIPOM3BECHUSHTCHb.

paauanus BelbJe Tee3b
peakuusiTHe.

peaKIUATHEHb IMHTCTY TEEBUIIS
paIuKaITHIHb bl MOJICKYJIaTHEHb
FOTKCO FOTBILS PEaKIIUAT.
MOJIABTHEBHUIIS COCTABOHb JIAMO

KOMIIOHCHTOHb 'OMOI'CHOHb
CHUCTEMA.
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Opsane mepmunace

Py3onv mepmunsco

Yapvkooemacw

PeakuusinTn
JeMOeHb
HOJIIAMOHb
3 dexTich

Pe3unacn

Pynarne

Cc

CajarH?

CanoHusiMoCh

Cexre aj1amo
JHEPrusiHb
NPUHIHIECH

ConaBTo3b
BellleCTBAHb
CTAJIMOHB
nejabked3d (W)

CoanaBromamnesech

Coaamo
MAaIITOMACh

ConamoHb
K03 PUUHEeHTICH
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TenuioBoii 3pdexr
peakuuu

Pe3una

Pynwbi

Coaun

OmblLiIeHHe

Ipunuun
MHHHMYMa
JHEPruu
MaccoBas goist
PacTBOPEHHOTO
BemectBa (W)

PactBopuren

PacTBopumocth

Koa¢ppuuuenr
PacTBOPHUMOCTH

pCaKldgHb FOTAMCTO MaKCO3b UK
Cac3b DHEPIUAHTD JIAMOKCYU3).

TE MaTePHAIOCh JIUBTEBH
Kay4qyKCTO CYIb(GUIIHD
CEIHETHEC) MMOIMMEPIHb
PHUCBMETHEHB CTAMOHTb BEJIbIC
(ByNKaHM3ALHUSICH).

HETb MUHEPAITHIHb JbI TOPHOI
TOPOJIaTHEHB UCTI SIKOHOMHKA
€H/10 Baapst AbI TEXHUUECKN
TEEBUTH BAHBKC METAJIIT.

HETH CTaKaJIraBTO3b BCIICCTBATHE
AllTUTh METAJIJIOHb KATUOHCTO
Jbl KUCJIOTaHb KaJOBUKCOHb
AHUOHCTO.

KapOOHOBOM KHCJIOTaHb CaJOHb
(carloHeHb) JIbI CHUPTIHB
TeeBeMaHb MapTo JICMETHEHb
(’KUPTHAHB) IITEITOKOHB
THPOJIN3ICE.

BECEMEIC KEME CUCTEMAHDb CE
amTeMadyrucCb, KOHACOHTh COH3D
BHE3D CCXTEC aJlaMO.

COJIaBTO3b BEIIECTBAHTH
CTaJIMOH30 COJIAaBKCOHTH
CTAJIMOH30 MapTo Kapajo Kapuo
ApaBTOMAHTEHb BEHKEH UL
MOKIIIOJIMA.

KOJIa CBAJI CEKE JKO arperaTHoil
COCTOSIHUSICOHTb QIlITHILS
pactBopoHs nenbke. CoH
PACTBOPOHTB KOHJSIMO MIJIH
COHJICH3? CeJIe JIaMO.

KOZIaMOsIK COJIaBTOMAIICIIbCD
BCHICCTBaHb COJIaMOHb
MamToMadu.

cosnasromanesness 100 rpammco
MAaKCO3b TEMIIepaTypaHTh ITHHICT
COJIBIILSI BEIIECTBAHb CTAJIMOCh.



Op3anb mepmuHICcy

Py3onv mepmunsco

Yapvrooemacs

CoabBaTanusich

CoasipoBoii oecb,
BajlHeMaHb OWTHe,
Ba3eJIMHACh,
napaguHICh

CnuHoBO#
KBaHTOBOI1
JIAMOKCYHCH M,
(WM CTIMH)

CnupTTH)

CniiaBTH?

CTakaJiraBTo3h
BeleCTBACH

CrakajraBro3b
3¢pupTH

Crajech

CraJMoHb
aTOMOHb
eIMHUIACH (C.a.e.)

CranuoHnapHoi
IHepreTu4ecKoi
YPOBHSATHEHb
JIAMOKCYHCT
(3J1eKTPOHOHB
CJI0HTHEHBb) aTOMCO

Crexuomerpu-
YeCcKoM
KO3 PULIHEHTTHI

CoabBaranus

CoasipoBoe macio,
CMa304Hble MacJia,
Ba3eJInH, napapuH

CnuHoBoe
KBAaHTOBOE YUCJI0
m_ (WM CIUH)

Cnuprsl

CniiaBbl

CuioxHOE
BeLECTBO

Caoxuablie 3¢Gpupbl

Crajib

ATOMHAsI eIMHUIA
Macchl (a.e.M.)

Yucao
CTALMOHAPHBIX
JHEpPreTHYecKuxX
YPOBHeii
(3JIEKTPOHHBIX
cJIoeB) B aTOMe

Crexuomerpu-
yecKHe
KO PUIHEHTHI

COJIaBTOMAIICJICHDb bl COJIaBTBILS
BEIICCTBAaHb FOTKCO XUMHSAHb
BEHCOHb TEBTCEMAChH.

HETH KaJIroAo yrieBoAOpOAOHb
IO /1aCTO COJIAaBTOBHUIIS
YOBOPABKCTHS TEEBUTH Ma3yTOHb
ITaHEeMaJIOHTh MEilIe.

9JIEKTPOHOHB TIOTMOEHKCOHb
XapaKTePHCTHKACh, COH3) PCHTh
KaBTO cMycTeH3d: +1/2 u —1/2.

HETb yIIIEBOJIOPOJIOHb
NPOM3BOIHONTHECH BOJOPOJIOHD
BeIKe MM 3pbIsl aTOMTH) T10JIABTO3b
rujpokcuibHol rpynmaco (-OH).

XUMUSAHb CHOJIMABOMAaHb
MCETAJJIOHB BUJ] MapTo JIaMO
KOMIIOHCHTOHb BCIICCTBAT.

HETH BEIIECTBATHEHL COCTAaBC
KaHIOBUTH aBOJIb BEHKETh
3JICMCHTOHb aTOMTHO.

HETb CIOJIMABKCTH? Tee3b KapOOHOBOI
KHCJIOTaTHECY KapOOKCHIIBHOM
rpyIIaHb BOIOPOJOHb aTOMOHTh
YIJIEBOJIOPOIHOM PauKaco
TMOJIABTOMAHTh BEIB/IC; BEHCIHD
¢dopmymact R-COO-R.

KIIHUHTB yriepon (2,14% Buzse)
JTBI JIUS 2JIEMEHT MapTo COJIaBKCOCh

yIJIEPOIOHb aTOMOHB 2C
CTaMMOHb 1/12 menpKeI3d; KapMu
yaeme 1,66 -10°%7 kr.

J1. 1. MenieneeBeHb
CHCTEMACOHTh XUMHUSHb
JJIEMEHTIHTEHb KaHIOBHIISI
MePHOI0Hb HOMEPAHB BEHKeTeMa.

XMMHUSHb PEAKIUATHEHb
YPAaBHEHMSATHECH BEIIECTBATHEHD
(hopmynact ukesie

K03 HUIMEHTTHD.
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Opsane mepmunace

Py3onv mepmunsco

Yapvkooemacw

CTpyKTYypHOIi
H30MepHsch

Cyb6cTparocs

CycneH3usiTHe

CrIpbéch

CroIMaBKCOHb
TeeBeMCT? JIeMOeHb
HOJIIAMOCh

CroIMaBOMAaHTh
KyBaJIM030

Cr0IMaBOMAHThb
MoOJIeMaHb
HEBTEMAa30

C101MaBOMAaHTh
NMemKceYnsd

C10JIMaBOMAaHThb
MOJISIPHOCTE3)

CroiMaBOMaHb
NOJISIpU3yeMocTech
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CrpykTypHas
H30MepHus

Cy6crpar

CycneHnsuu

Cbipbe

Temora
o0pa3oBaHus
coeTUHEeHUs

JlnuHa cBsI3u

HanpasienHocts
CBSI3U

Hacpimaemoctn
CBSI3H

IMoasipHOCTH CBSI3U

Ioasipusyemoctn
CBSI3H

TC U3OMEPUAHTD ITUHI'CTI
BCHICCTBATHE SIBOBUTH MOJIEKYJIACO
aTOMTH3Hb CHOJIMaBOMaHb
MOJIEMaHBb JTYBCOCT.

TC IPABTOHb BEUIECTBAHTCHD (KO):(a
CBaJl OPraHU4EeCcKoi) 01 J0BU
JIVsI BEIIECTBA (CEeIbCT
HEOPraHWYECKO) — peareHT.

HETb aBOJIb BEHKETh
rpy0OIMCTIEPCHOM CHCTEMATHE
AIITHTh KaJITO0 METbKCKECT) (CBIHCT
nokmonmact 10° — 107 M) as1
BEIKEThCT? SIBHO3b BELIAHATIEIBIAHTb.

HETbh IPUPOJIAHb MAaTEPHAIIT
(TIpupomaHk pecypeT) HONJABUTh
TEBC MPOMBIIIIEHHOCTHCY 9PbBa
KOJJaMO IPOJIyKTaHb TeeMra.

arak CTaKajraBToO BEIIECTBACTO, a
KOJIABHUIISI-SDKABHUIIS CTAHIAPTHON
yCIOBHUATHEHB MUHTCT? (25 °C),
BElKE MOJICHb BEHCHH/ISIBKCOHb
TEEBEMCT?) PEaKLHsHb JIeMOCHb
HOJIAaMOHb 3()(HEeKTICH.

CIOJIMAaBO3b aTOMTHOHb SI/IPATHCHb
FOTKCO MOJIEMAaHb TapKacCh.

CIOJIMABOMaHb SHEPTUSHTb
3aBUCUMOCTE33 aTOMOHb
OpOUTAIBTHEHB bl ATOMTHIHb
KYHILKACT CIOJIMUIIS YePHKCIHTH
BEHCHHB FOTAMOHb TapKacT HUCTI.

aTOMTHOHb MaIITOMacCh aHCAK
€o/a3b JIAMOKCYMHB KOBaJICHTHOM
CHOJIMaBOMaHb T€EEMACO.

CIOJIMABOMAaHb JIEKTPOHOHB
IJIOTHOCTEHTH alireMach ceJie
JIEKTPOOTPHUIIATETIHHON aTOMOHTH
E¢HOB.

YILIOJIKCOHb AIEKTPUUECKOH
HOJISIHTh TEBTEEMAH30 BEJIbJE
MOJICKYJIaTHEHb (b1 CBIHCT Oalka
CIOJIMABKCOCT) HOJISIPHOCTECT
M0JIABTOBOMAHb MAIITOMAYHCh.



Op3anb mepmuHICcy

Py3onv mepmunsco

Yapvrooemacs

CroiMaBOMaHb
TeeBeMaHb
JIOHOPHO-
aKIeNnTOPHOI1
MeXaHu3Mach

CroaMaBoMaHb
TeeBeMaHb
MOJJaBTHEMAHDb
MeXaHM3MAach

CroaMaBoMaHb
JHEPTHUsCH

T

TeBTenus
CTAJIMOHb
3aKOHOCH
(XMMHUAHb
KHHETHKAHTH
NPSIBT 32KOH030)

Tepmoxummnueckoii
peakuusiTHE

Tepmoxummnueckoi
YPABHEHHUsCH

TurpoBanusich

y

yl"J'leBOZl()pOL[THZ)

JloHopHo-
aKIeNTOPHbII
MeXaHHU3M
00pa3oBaHusl CBSI3U

O0MeHHBII
MeXaHU3M
00pa3oBaHusl CBSI3U

JHeprus cBsI3u

3akoHn

e CTBYIOILMX
Macc (0OCHOBHOI
3aKOH XHMHUYeCKOi
KHMHETHKH)

TepMoxumuyeckue
peakuuu

Tepmoxumuyeckoe
YPaBHeHHUe

TurpoBanue

YrieBonopoabl

CIOJIMABOMAHb TeeBeMa Beiike
aTOMOHb HEIOJEIBHON KaBTO
SIIEKTPOHOHB JIbl JIMS aTOMOHb
0JI51 aTOMOHb OpOUTANICHD Beiic
MPaMOoCT BelIbJIe

BEHCHHB CIOJIMABOMAcCh 0JIC
TEBTEEUII aTOMTHEHb BEHC amak
e/isl AEKTPOHTHTHIHB BEIC
IPaMOCT BEJNb/E.

TE CIOIMABOMAHTh CE€3eMra
SPSABUKC SHEPTHSL.

XUMHSHb PEaKIUIHTh
CKOPOCTE33 KapMHU yiieMe
HPOTOPLHOHATBEHOMKC
pearupyroIei BelecTBaTHeHb
KOHIIEHTPAIHSCT
MPOU3BECHUSIHTEHD.

Herts BemectBarHe cae3b
BEUKETh CTENEHBCD CHIHCT

KO3 PHUINEHTHIHEHb PEaKIUSIHb
YPaBHEHHUSATHEC).

HETh PCAKIUATHEHDb FOTABThL
1eMOCHb HOJIJaMOHb BHUCCh.

JeMOCHb HOJJITaMOHB d(()EKTIHTD
HEBTEMa MapTo XUMUSHb
peaKLUsiHb YPAaBHCHUSCh.

BEIIECTBAHb KOHLIEHTPALUSHb
MyeMaHb T€ MCTOAOCH AllITHU
coJ1a3b KOHIICHTPAIUSIHb
pearcHTIHb (TUTPAHTOHTH )
PacTBOPOHTH BEHCIHB
TEBTEEMaHTh I0TAaBTOMaH30 MapTo
COPIIEK.

HEThb CIOJIMABKCTHD allITUTh
BOJIOPOJIOHb JIbI YIJIEPOIOHD
aromcto (C H).

Xy
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Opsane mepmunace

Py3onv mepmunsco

Yapvkooemacw

YrieBoaTH?

Yno6peHusiTue

YpoBHsico
opOMTAIbTHEHD
JIAMOKCYHCT

YpoBHsico
NOYPOBHATHEHb
JIAMOKCYHCT

>

da3zach

PeHoaTHI

DepMeHTTHI

DuIbTPOBAHUACH

daocTHI

PDoToxumMuyecKko
peakuusiTHe

30

YrieBoabl

Yno6penus

Yucjo opouraneit
Ha ypOBHe

Yuci10 nogypoBHei

Ha YpPOBHe

da3za

DeHobI

DepMeHTbI

DOuibTpOBAHHE

Darochl

doToxuMuyecKmne
peakuuu

HETHb BCLICCTBATHCHb BeﬁCSHb
popmynact C (H,0) ; 3
MOJICKYJIACOCT YITH allbJCTUTHON
BEHCOHIISIBKC MITA OKCO-
BEHCOHIISIBKC, UCTSI XKO 35PbIst
THPOKCO-BEHCIHISIBKCT.

HETHb BCILICCTBATHECD YINUTb
KACOBKCTHOHb aHJIOMaHb-
CHMJIEMaHb PSBUKC DIIEMEHTT
(azot, hocdop, Kanuii AbI JTHAT).

BEHKETH NPSIBTOHb KBAHTOBOM
JIAMOKCYMHTB KBaPaTOH30 MapTo.

BEHKETH MPSIBTOHb KBAHTOBON
JJAMOKCUMHTB CMYCTEH3d MapTo.

BEIIECTBAHb FTOMOT'€HHOM
(omHOpOIHOI) HETh METBKCTHYHB
BEHKETh EHKCOCT bl JINATHEHD
9MCTI SBO3b JAHTOCT,
BEHMCOH/IABKCOCH.

TaHTEH YUHE MapTO
YIJIEBOJIOPOJIOHD
TIPOU3BOTHONUTHE, MOJICKYJIACOCT
OCH30JI0HB CYPKCCO BEiKe MITH
35IpBIsi BOAOPOIOHD AaTOMTH?
MOJIABTO3b THAPOKCHIIEHON
BENCHH/IABKC JIAHTC.

OHOJIOTHSIHD KaTaJin3aTopTHO.

TOPUCTON MaTepUaIoHb
(punbTpanp) NayK YOBOPSBKCOHD
HOJIIaMCTO Kajirofo (azaHTthb
BEIIaHACTO SIBOBOMaHb
TEBBIOTAMOCH.

HCTH HeopraHH!{ecxoﬁ
BCUICCTBATHCHDb KaUTh PYAAHTCHb
MCTAJJIOHTH COJIaBTOMAH30 IMHUHICTI
COH3) YaBO MOPOAACTO sABOMTIA.

BAJIJIOHTH BEJIb/IC FOTABTOBHI
PCAKIIHSIT.



Op3anb mepmuHICcy

Py3onv mepmunsco

Yapvrooemacs

@OYHIMUUATHI

DOyHKIHOHAJIBLHOI
BeiCOHABKCOCH

X

XaJabKOreHTH?

Xumuzanusch

Xumuueckou
3JIEMEHTIHb
aTOMOHTD
BAJIECHTHOCTE3)

XuMUSIHb
aHaJN33Ch

XUMHuSHb
HHIEKCICh

XuMHuSHb
KHHETHKACH

XuMUSIHb
KOBAJIEHTHOM
CHJIMABOMACH

XuMusIHb
HOMEHKJIATypach
XuMuSIHb

NMPOMBINLJICH-
HOCTECh

DYHrMUUbI

DOyHKIHOHAJILHAS
rpynmna

XaabKoreHbl

XuMu3anus

BajenTHOCTH
aTromMa
XHMHYECKOT0
3JIeMeHTa

XuMuuyecKkui
aHaJIn3

XumMuueckuii
HHAEKC

Xumuueckast
KHHETHKA

KoBajieHTHas
XUMHYeCcKasi CBSI3b

Xumuueckast
HOMEHKJaTypa

Xumnueckast
NMPOMBILILJIEHHOCTH

I[TAHI'OHb OPMAaTHEAEC KACOBKCTHOHb
JAbl MOJIJAHTh XUMUSAHb
OPMAaMEHBKCTH).

aTOMOHbB T€ BEHCOHIIBKCOCH HEBTU
BEIICCTBaHb CCXTC MAaJIaBUKC
XUMHSIHb €HKCTHOHB JIbl COH3)
KaHIOBOMaH30 CHOJIMABKCOHb
BeﬁC3Hﬂ5{BKCOHTeHB.

J. . MenneneeBeHb
MEPUOINYECKON CUCTEMACOHTD
VIA BeHC3HASIBKCOHb XUMHSHb
JJIEMEHTTHD.

HayKaHb-TEXHUKaHb T¢ EHKCOHTh
JYBCO BaJIPSICTO HEBTEBUTH XUMHUSIHB
BEIIECTBATHEHb, TCBHIOTAMOTHCHD
JIbI METOATHYHB 3pbBa KOJaAMO
TapKaco KeJeicTs TeBC HOMIaMOCT.

aTOMOCO 3pbBa KOJaMO
BEMCOHIIMOCO TEHIIS
KOBAJICHTHOW CIOJIMABKCOHB
JIAMOKCYH.

TC MPOLECCICH JIE3AbI COAaMC
BCIICCTBAHTH (I/IJ'II/I BCIICCTBAaHb
‘-IOBOpS{BKCOHTB) CGHKCUMHb bl
JIaMOKCYHUHbB KOPSC IMCIITEMAH30.

XUMHSHD CIOJIMABKCOHb
(hOpMyYITaCOHTH aTOMTHIHb
JTaMOKCYHCT.

IIKaHb FOTKOHb [IEPTh XUMHSHb
PEaKIUSATHEHb FOTAMOHb
3aKOHOMEPHOCTECT KOpsIC HayKach.

aTOMTHAHbB IOTKCO BEHCIHB
JOJICKTPOHOHDb IIapaHb TEEBEMAHTh
KyBaJiMa TECBUIIA CHOJIMaBOMaA.

XUMUSHb BELIECTBATHEHD
JeMJIeMaHb JIyBTH).

HapOJIOHb XO3SHCTBAaHb T
METBKCCIHTD MPOAYKIHSHD
TeeMaHb JIyBCOH30 aIlITH CHIPhEHD
XHMHUSAHb OJIC TEEMAaCh-HOI1aMOCh.
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Opsane mepmunace

Py3onv mepmunsco

Yapvkooemacw

XuMUSIHb
paBHOBecust

XuUMUSHb
peakuusiTHe

XUMUSHb
peakuusiTHeHb
cKopocTecT

XuUMUSHb
CHHTE3ICh

XuMHsSIHb
CHJIMABOMACH

XuUMUSHb
TEeXHOJIOTHSICh

XuUMUSIHb
YPaBHEHUSCh

XUMHsIHb
(popmynacn

XuMuSHb
3JIEMEHTICh

Xumusich
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Xumunueckoe
paBHOBecHe

Xumuueckne
peakuuu

CkopocTth
XUMHUYeCKOi
peakuuu

XumMuueckui
CHHTE3

Xumunueckasi CBA3b

Xumuueckast
TEXHOJIOTHS

Xumunueckoe
YpaBHeHUe

Xumuueckast
opmyna

XumMuuecknit
3JIEMEHT

Xumust

CUCTEMaHb T€ COCTOSHUSIHTD
MUHTCT? BUJE PEAKIUSIHTD
CKOpOCTE32 BEHKETH MEKEB
PEaKIUSHTD CKOPOCTEH3) MapTo.

HETb TCBBIOTAMOTHCHDb BCJIBJIC
BECHCT BCUICCTBATHECTD TCCBUTH
JIUAT, ABOBUTH IIECIITEBEMAaHb J1bl
TEEBEMaHb KOPsIC.

IIKaHb MAaKCO3b FOTKOCTO TE€BTEHILIS
BEI[ECTBATHECTY BEHKEHTD
KOHIIEHTPAIMSHb OJIABTOBOMA30
(OHKCTaBH MOITB/JI*C).

T€ TCBBIOTAMOHTDL BCJILAC TCCBU
OPsIBUKC BEUIECTBA, TEKE MapTO

Y BO3MOKHOCTB SIBOMC COH3)

peaKkusIHb YOBOPABKCCTOHTD.

aTOMOHbB UCTSIMO BEHCIHB
TEBTCCMAHTD MPSIA0MaI0H30
Meiiie TeeBH JJaMOaTOMOHb
KEMC cucreMa: MOJICKYyJia, UOH,
KpucTalil...

HOTPEOICHUSIHb TPOIYKTAKC
MIPUPOAAHb MaTePUAIOHTh
(CBIPBEHTH) XUMHUSHD
nepepaboTKaHb METOITHD b
CpEICTBATHE.

XUMUSHBb Gopmyna Jbl
K03(hGUIMCHT BEJbJIC XUMHSHb
peaKIusIHb MAKCO3b-Cae3b
CEPMaIOBKCOCH.

XUMHUSHb TEIIKC3HB JIbl
UHEKCOHb BEJIbJIC BENIECTBAHTD
HEIITEBKCIH3? MAKCO3b-Cac3b
CE€pMa/IoBKCOChH.

BEHKETH SIIpaHb 3apsiIOHb MAPTO
aTOMOHB BEHCIHISIBKC.

T€ BEUICCTBa10, CBIHCT TCCBEMA/10,
E€HKCTO JIbI H0TaM010, CBIHCT
BCJIBJIC JIUA BCIICCTBAHb
TEEBEMA0 HAYKaCh.



Op3anb mepmuHICcy

Py3onv mepmunsco

Yapvrooemacs

Xiopodpuini

Xpomarorpagusich

1]

Iennoi
peakuusiTHe

Inkanueckoit
YIJIeBOAOPOATHI

IuKJI0aTKAHTH?

y

Yanamo cajaTHd

Yogopsizb caiur

YyryHocnb

17

[IxaHb I0TKO

Xiopopuina

Xpomarorpadusi

Iennble peakuuu

Iukanyeckue
YIJIeBOIOPOAbI

IukI0aaKaHbl

Kucable comm

CMenianHble COJIN

Yyryn

Tlepuon

KaCOBKCTHOHbB TC ITHKC THOCOCH
HOJIJTaBH TEBC (I)OTOCI/IHTESBHL
TEBBIOTAMOHTD ITUHICTI.

YOBOPSIBKCOHb I1EJIbKCTHIHb
SIBOMaHb T€ METOJOCH AllITH CHIHCT
aBOJIb BEHKETh SIKABTOMAacOCT
MIOPUCTON MaTepuaco.

3CECT BECJIbAC KUPACBUILA XUMHUSAHDb
HETb PECAKIUATHE IOTBITh BeiiKe
OM6OIIG MeJibra puCbMeEKC, 011C
TEEBE3b MPOAYKTATHE CCJI€ TOBIraK
KapMUTb TEEME OO NPOAYKTAT.

TNEKCTa3b YyIJI€BOAOPOAOHL PUCEME
MapTO aTOMOHb YITIEBOAOPOAT.

HETh NpeeIbHON LIUKINYECKON
YIJIEBOZOPOATHACS apacTh
KpaTHOH CIOJIMaBOMAT; BEHCIHB
popmynact C H,

JIaMO JIYBOHB KUCJIOTaHb
MOJICKYJaTHEHb 91C METaJNIOHb
KaTHOH BeIbJIe BOAOPOIOHD
aTOMOHbB aBOJIb I1EC MOJIABTO3b
MIPOIYKTAT.

HETh CaJTHAM? KaTHOHOHb BEHUKE
THII, HO aHHOHOHb KaBTO THIITh.

KIIHUHTB yrtepox (2,14 %
JIaMO) JIBI JIHS YJIEMEHT MapTo
COJIABKCOCE.

aTOMCO BEMKETh JJAMOKCUH MapTO
SHEPreTHYEeCKO YPOBHS MapTo
3JIEMEHTIHb TOPU30HTAJILHON
KypOCb.
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Opsane mepmunace

Py3onv mepmunsco

Yapvkooemacw

L

Ilesouens cpenach

Llenouno3e-
MeJbHOMH
METAJJITH)

lenxounoii
MeTaJJITH?

3

IK30TePMUUECKOIH
peakuusiTHe

JKCNEePUMEHTICh

IKCTPAKUMACH

JIeKTPOIOHb

CTAHJAPTHOM
NOTEHIHAJIOChH

JIeKTPOJIU3ICH
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lesounas cpena

lenouno3e-
MeJIbBHBIC METAJJIbI

Llenounbie
MeTaJLJIbI

JK30TEepMUYECKHUE
peakuuu

JKCnepUMEHT

IKeTpaKuus

CrangapTHblii
3J1eKTPOJAHBINH
MOTeHIUAJT

DJIeKTPO/IU3

T€ CPelaCOHTh BOZOPOIOHB
HMOHOHb KOHLIEHTPALUACH Celle
BUIIKUHE TUJIPOKCU-UOHOHb
KOHLCHTPaLUsI0HTh; pH > 7.

KaJbLUEeCh, CTPOHIIMECH, OapHech,
panuecsh.

NEPUOUUECKON cucTeManb [A

rpyMnaHb METAJUITHY (JIUTHECH,
HATPHECh, KaJIHeCh, pyOuIHech,
[e3UeCh, PPaHIINECh); BEICHTh
MapTo BEHCH TEUTh LIENOUT.

JIeMOeHb BUCHTD JIMBTE3b TOTBILA
PCaKIUATHE.

KOJIaMOSIK TE€BaIlITEMaHTh OZIC
TeeMach, MAKCO3b YCIOBUAITHEC)
0] TEBALITEMaHTh MEJIbra
BaHHOMACh CBHIHCT TOHABTHEMAHTh
KHC; OIBITICh.

MPUPOJIaHb YOBOPSIBKCTHACT?
Ol NETbKCIHb TEEBEMACh
IPSABUKC COJIABTOMANEINBC
BEIlaHaJIraBTOMACT BEJIbJIE.

CTaH/IapTHOM BOIOPOJIOHB
SNEKTPOJIOHTD JIbI
METaJIOHTh, KOHA BasiBTO3b

1 MOJIB/J1 METaJUIOH HOHOHB
KOHLIEHTPAIIMs MapTO CEH3?
CaJIOHb PACTBOPOHTEHB, FOTKCO
MOTEHIINAJIOHb Pa3HOCTECH.

HETh OKHUCIUTEIIBHO-
BOCCTAHOBUTEIbHOM
peaKknUATHEHb BEHCOHISIMOTHE
IOTBITh 3JIEKTPOATHACY (CHIHBb
COBABTO3b EKTPOJTUTIHD
YOBOPSBKCOC HITH COJABTOBKCOKC)
IEKTPUUECKON TOKOHTH
TEBTCEMAaH30 BEJIbJIC.



Op3anb mepmuHICcy

Py3onv mepmunsco

Yapvrooemacs

DJ1eKTpOIHn-
THYECKOH
JAUCCONMAINSTHD
creneHecs (a)

DJIeKTPOIHN-
THYECKOH
JUCCOIHAIMSICH

DJIeKTPOTUTTHI

DJIEKTPOH ¢HOB
MoJjieMach

DJIeKTPOHHOM
opouTaeHb
rudpuau3zanusch

DJIeKTPOHHOI
ciioech

DJ1IeKTPOOTpPH-
HaTeJIbHOCTECh

DJ1eKTPOPUITTHI

JIEKTPOXUMHSIHD
Kypoch

DJIeKTPOXUMHSHb
peaknusiTHe

Jj1eMeHTHIHb
aTOMOHb
OTHOCHTEJIbHOMI
OTHOCHTEJIbHOM
craamoct (A)

Crenenn
JIeKTPOJTH-
THYECKOH
auccounanum (a)

DJIeKTpoIn-
THYecKast
JauccouaIus

DJIeKTPOTUTHI

CpoacTBo k
TEKTPOHY

I'nopuanzanus
3JIEKTPOHHBIX
opouTaJei

DJIeKTPOHHBII
caoi

DJIeKTPOOTpPH-
HATeJIbHOCTh

DJIIeKTPOPUIIBI

JIeKTPOXHU-
MHMYeCKHil psjg
HANPSIZKeHUI
MeTaLJIOB

JIeKTPOXHU-
MHYeCKHe PeaKInn
OTHocHuTeNbHAs

aToMHasi Macca
3JiemenTa (A )

HMOHOKC 10Ta3b JEKTPOJIUTIHD
MOJICKYJIaTHEHb JIAMOKCUHCT
KaH/I0BOMacCh-apaBTOMach
COJIaBTO3b MOJICKYJIATHEHb
BEHCOHb TAMOKCUMHTEHb.

BEABCO WU JIEMOEHTh BCJILJIC
COJIaBTOMAHTBh IMTHHT'CTS OJIA
HOHOKC 3JICKTPOJIMTTHIHDb
KajaaoMach.

HETH BEIICCTBATHCHb BCACHDb
YOBOPABKCOCT bl COJIABTOBKCOCT
IOTaBTBITh SHCKTpH‘{eCKOﬁ TOK.

OHEPrus, KOHa JIUCU aTOMOHTEHb
DJICKTPOHOHb CFOMaBOMAaHTb
IMUHI'CTO.

F0TaMOZIOCT MEHJIC CBIHCT
SHEPTUsCT Jibl popMacT BeiikeTuIs
aTOMHOH OpOHUTAaJIeHb BEWCIHD
TEBTEEMaCT,.

BelKe YHEPreTHUECKOW YPOBHSICO
AIITHUIIST ATOMTHEC) (MaJIaBUKC
SHEPTUSIHB) TEKTPOHTHIHb
BEHCOHISIMOCE.

XUMHUSHb CHOJIMABOMAaHb TEECMCTD
ATOMTHAHB UCTSIMO EHKCOCT

BCJIBJC BaJICHTHOM OJICKTPOHTHD
YCKOBUTL BECHCTHOCTI JIUATHEC.

HETb MOJICKYJIAaTHE WM UOHTHD
MAUITBITh 3JICKTPOHOHDb I10JIa/IOMO.

9IIEKTPOHOHb OTEHIMAITHIHb
CTaH/JAPTHOI CMYCTECT KAaCOMaHb
JIYBCO allITUL XUMUSHB
AIIEMEHTHIHb MEJTbra MEJTbLICK
MOJIeMach.

JIIEKTPUIECKON TOKOHb TEEBEMaHb
PCaKIHAT.

A OHKCTaBHIIS TTOKIIIOIMA,

KOHA BEHKETh aTOMOHTH
CTaJIMOH30 CTAJIMOHThH aTOMOHB
€/IMHULIAHTCHb KaHJA0BOMAaHTh
MapTo.
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Py3onv mepmunsco

Yapvkooemacw

DJiIeMEeHTHIHb
Ilepuoauueckon
cucTeMach

JIeMUHH-
poBaHuUsCH
(1yTaBomMach)

OMIUpUYecKoi
(amak
CTAKAJITaBTO)
popmynacn

IMyJIbCUSITHE

JHI0TepMUYeCcKOii
peaknusiTHe

JHepreTHYecKoii
YPOBHSICOHTH
3JIEKTPOHOHB
cexTe MOKII
NyPHABKCOCH

JHepreTuyeckou
YPOBHSICH

IDHTANBNUACH
(3Heprusiib
kupaemacs) H

JHTpONMACH S
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Ilepuoauueckas
cucreMa
3J1eMEeHTOB

DJIMMHUHHPOBAaHNE
(oTIENJIEHUE)

OMnupuyeckas
(mpocreiimas)
opmyna

IMyJIbCHN

JH/I0TepMHUYECKHe
peakuuu

MaxkcumajbHoe
Y CII0
3J1eKTPOHOB HA
JHEPreTHYeCcKOM
YPOBHe

JHepreTuyecKuii
YPOBEHb

DHTAIbLNUSA
(3Heproconep-
skanne) H

Jurponus S

nepnozmquKoﬁ 3aKOHOHTb
Ta6J'IPIHaCO HEBTEMA30. HGHaHeK
HEBTU AJIEMEHTHYHb EHKCOCT JIbl
aTOMOCT TCCBEMAHTh.

XUMMUSAHBb T€ PEALlUSIHTD

IAHI'CT) YJIHUKC BEHCAHIIMOHB
MOJIEKYJIACTO TEEBUTD 34APbIA O]
BCUIECCTBaAHb MOJICKYJIAT, ME3€Ch
BETU KpaTHOfI CIHOJIMaBOMaHb WJIN
IOUKJIaHb TCCBCMAC.

Te (hopMyJiach HEBTH aHCSK
BEIIECTBAHTH COCTABC COBUIIS
DJIEMEHTIHb aTOMTHIHb FOTKCO
KaHJIOBOMaHTh-apaBTOMAaHTb.

HETh aBOJIb BEHKETh CHCTEMATHE
AIITUTH BeWKe BEI[AHATICIICHb
BUIIKA METHABKCCTO (MOKILIOIMACT
10 — 107 M), CBIHb BEHKETHCT?
apaBTHE3b JIMs BEIAHATICIICHb
MOJIEKYJIATHEHb FOTKOBA.

JIeMOeHb OHEPTUSAHTL NOTSIMOH30
MapTO HOTBILA pECaAKIUAT.

KapMH yieme 2n’

KBaHTOBO-MEXaHUYECKOH
CHCTEMaHb (aTOMCO
3JIEKTPOHOHTB) SHEPTUSHTD
HOJJJABUKC CMYCTe33. SIBHOBKIIHBI
SHEPrHUsSHb MaJTaBUKC CMYCTh
MapTo 3PS MOLYPOBHSC.

TE TePMOAUHAMUUYECKON
(GYHKIUSAHTE CyMMa3o BEHKETh
MIOTMOHb YHEPTUSAHTH JIbl
JIaBICHUAHT 00BEMOHTS JIAHTC
JaMokcTaMoHTh MapTo: H=U + pV.

COCTOSIHUSHTDH
TepMOI[I/IHaMI/I'-{eCKOﬁ
XapaKTCpUCTUKA30 KapMU
YiIeM€ CUCTEMAHTL aBOJIb JIYBCO
MOJIEMaH30 OHKCOKC.



Op3anb mepmuHICcy

Py3onv mepmunsco

Yapvrooemacs

Jrepuduranusach

A

SIBoBOMAaHb
peakuusiTHe

Snepuoii
peakuusITHe

Irepuduranus

Peakunu
pazioxeHust

SnepHble peakuuu

KapOOHOBOI KUCIIOTA JIbI BEHKe
aTOMOHB CIHPT I0TKCO MEKEB
BEJISIBTOBUIIS PCAKLIUSATHCHD
BEJIb/I€ TEEBUTDH CTAKAJITaBTO3b

3upT.

HETH PEAKUUATHEHDb [TMHI'CTY
Beiike CTaKaJIraBTO3b BEIICCTBACTO
TCEBUTD 35PbIs O[] BEUIECTBAT.

ATOMOHb KYHIIKAaTHEHD JIUAC
HOTaMOChb.



Pyccko-3p3siHCKMii yKa3aTeJib TEePMHHOB

O-JTyYH
B-myun
y-Iydn
T-CBSI3b
G-CBSI3b

A

AGcopbouus
ABTOKaTaNM3
AncopOuust
AKKyMYyJIATOPEI
AnkagueHsl
AJkaHbI
AJIKEHBI
AJIKMHBI
Annorponust
AJbIeTH IBI
Amaibrama
AMHWHOKHCIIOTBI
AMUHBI
AmporepHOCTD
AHTHIPUIBI
AHHOHBI

Anox
Anrudpusz
ApeHsbl (apoMaTHYeCcKUe yIIeBOIOPO/IBI)

Atom

Atom

ATOMHasI €TMHUIIA MACCHI (2.€.M.)
AtoMmHOE S1po

Anpknuueckue (anudarndeckue)
YIJICBOLOPOJIBI

b

Bakrepunnabt

Bbenku

bensun

bnaropomnsie razst
Braropo/iHbie MeTaLIbI
Bponsa

BydepHbie pacTBOpsI

B

BaneHtHOCTh aTOMa XMUMHYECKOTO
JNEMEHTa
Banentusle 25neKTpoHbI
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O-JTy4YTHD
B-myuTH?
Y-TydTHD
TT-CIOJIMaBOMAch
G-CIOJIMABOMACh

AbcopOruscy
ABTOKaTaIM33Ch
Ancopbarusics
AKKYMyJSTOPTH?
AJKagueHTHD

AJIKaHTH?

AJIKEHTH?

AJIKUHTHY

Annorponusick
AJIBJICTHITHD

AmMajbramach
AMMWHOKHCIIOTaTHE

AMUHTHD

AmdorepHocrech
AHTHIPUITHD

AHWOHTH?

AHOIOCH

Antudpussch

ApeHTH? (TaHTel YHHE MapTo
YIJICBOJIOPOAT)

ATOoMOCH

Atomoch

CraaMOHB aTOMOHB €TUHHUIACK (C.a.€.)
ATOMOHTB 51/1pazo
Anukindeckoit (anudarudeckoit)
YIJICBOIOPOJTHD

bakrepunuara
benoxrue

bensunach

bnaropoanoii ra3ta
bnaropoanoii MeTamnTH?
bpon3zace

BydepHoit pacTBOpTH?

XUMHUYECKON IIEMEHTIHb aTOMOHTh
BaJICHTHOCTE3)
BaneHtHoii 21eKTpOHTHD



B3Becu
Buyrpumonexyinsipusie OBP
Bopoponnas cBs3b
Bopoponusie coenuHeHMst
Bonoponusrit mokazarens (pH)
Bosronka (cydnumarnusi)
BomnokHna

Boccranosurenu
Boccranosienue

Bropuunoe ceipsé

r

Tanorenst

l"anpBaHMYECKUE DIIEMEHTHI

Tens

TepOurmast

T'eTeporennsie peakunu
Iereponnkimyeckne cOeAUHEHNS

T'mOpuau3anust SIeKTPOHHBIX OpOUTaIICH

T'unpuast

T'uapoxcust

Tunponus

I'maBnas noarpynmna (A-rpymma)

I'maBHOE KBaHTOBOE YKCIO (1)
ToMoreHHbIe peakiuu
T'omonoru

Topenne

I'pynma

T'ynpon

A

JIBoliHbIE CONMM
JleranoreHupoBaHue
Heruaparanust

Jerunpuposanue
JleruaporanoreHupoBaHue
Jucnepcuas cpena

Jucnepcrast pasa

JlucniepcHbIE CHCTEMBI

JlnmHa cBsizu
J1OHOpHO-aKIENTOPHBI MEXaHU3M
00pa3oBaHus CBSI3U

Jropaiib (Ar0pairoMuH), CUITyMUH

X

JKecTkoCTh BOIBI
Kupst

BsBectHe

Buytpumonexyisproit OBP
Bonoponouns cronmaBomMach
BomopomoHb CIOIIMaBKCTH?
Bonoponons HeBremanenecs (pH)
Bo3sronkack (cyOmumManusch)
BonokHnarhe

BoccranoButensrHe

O7c TeeBemMach

Ombo1iekce chIpbé

TanoreHTH?

l"anbBaHMYECKOM IIEMEHTHD
Tenecn

TepOunmarad

['ereporennoii peakuusTHe
I'eTeponukanuecKoil CIOIMAaBKCTHD
DneKTpoHHOI opOHTalIeHb
THOPUIN3AINACH

I'uGpunrH?

T'uapoxenars

T'uaponusace

[IpsBTOHD BUIIKA BEHCIHIIBKCOCH
(A-BeiCOHHIIBKCOCH)

[IpsIBTOHD KBaHTOBOM JTAMOKCUHUCH (1)
l'omorenHoli peakuusaTHE
TomosnorTas

ITanmomach

Beiiconnsskcocs

I'ynponocs

KaBoH3a3b cantH
JleramoreHnpoBaHUsICH
Jlerunparanusch
JlerunpupoBaHusich
JleruaporaioreHupoBaHusICh
JlucnepcHoit cpenach
JlucnepcHoii dazach
JlucnepcHoii cucteMaTHe
CrolMaBOMaHTb KyBaJIMO30
CronMaBOMaHb TeeBeMaHb JJOHOPHO-
aKLENTOPHOW MEeXaHH3Mach
Jropanecs (AH0paarOMUHICH),
CHITyMHHICh

Benensb kanrogounch
Kuptud
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3

3akoH ABOrazpo ABOTap/10Hb 3aKOHOCh

3akoH AeicTBYyOMUX Mace (OCHOBHOM TeBreu1st CTaIMOHb 3aKOHOCH (XMMHSIHb

3aKOH XUMUYECKON KHHETHKH) KHHETHKAHTb HPSIBT 3aKOHO30)

3aKkoH 00BEMHBIX OTHOIICHUH OObEMHOI OTHOLICHHUSIHD 3aKOHOCh

3aKoH MOCTOSIHCTBA COCTaBa BEIIECTBA BerecTBanb cBaNIIKaHb COCTAaBOHb
3aKOHOCh

3aKOH COXpaHEHHs MACCHI BEIIECTB BemecrBaTtHeHb CTAIIMOCT BAaHCTOMAHb
3aKOHOCh

3o1b 3onech

3001116 3oonuaTH

"

M3omepst M3omepTHd

M3otomsr WzoronTH

Nuruburopst HuruburoprH?

Munukaropsl WuauxaropTHd

WunyxruBHbli oG dext WunyxruBHoi 2GdexTach

WucexTunm bt MucextunuarH

Honnast xumuueckas cBsi3b VloHOHB XMMHHB CIOJIMAaBOMach

Hounoe npoussenenue somsl (K, ) Benents nonons npouseenenusso (K, )

Wonnsle peakmmn 2 HoHoHb peaknusTHe :

Woust WontHs

K

KapOoHOBBIE KHCIIOTBI KapOoHnoBoit kucnorarHe

Karanuzaropst Karanuzatoptad

Karanutnueckue peakmuu Karanutudeckoii peakuustHe

Karamurnaeckue spt Karammtrnaeckoi siiTH?

Karunonsl KarnonTtu»

Karog Karonocs

Kayayxn KayuykrHe

Kepocun Kepocunace

Ketonst KetontH»

Kucnornas cpena KucnorHoit cpenace

Kucnorst Kucnorarne

Kucnele conu Yanamo cantH»

KoBanenTnas xumuueckast CBsI3b XUMHSHb KOBAJIEHTHOH CIOJIMAaBOMAacCh

Komnmonpnsie cucremst KomnonnHoit cucremarae

Koncranra guccounaumn (K)) Hucconnanmsnp koncrantack (K)

KoHncranTa paBHOBecHst PaBHOBeCHSIHb KOHCTaHTaCh

Koppo3zus Koppozusics

Koa¢dunuent pacreopumoctu ConaMoHb k03 PUIUEHTICH

Kpexunr Kpekunrech

Kpucrannuzaunonnas Boga KpucrannuzaunonHoii Benech

Kpucramnoruaparst Kpucranmnoruaparras

J
Jlaboparopus Jlaboparopusch
Jlaryns Jlaryneco
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Jlurpoun

M

MaruuTHOE KBaHTOBOE YMCIIO M,
Masyt

MakcuMaabHOE YHUCIIO MEKTPOHOB Ha
9HEPreTHYECKOM yPOBHE
MaccoBas 107151 pACTBOPEHHOTO
Beuiecta (W)

MaccoBoe 4nciio aToma
Mexwmonexysapuasie OBP
Me3somepHslit addexr
Menbxuop

Merannyeckas CBI3b
Meranmyprus

Meranbt

Mexanusm

Mornexyna

Moinb

ModsipHast KOHUEHTpALHs, I
monsipaocTs (C)

Mornsiprast macca (M)
Mounspueiit 06bem (V)

H

HamnpasneHHOCTS CBSA3H
HaceimaemocTs cBsizu
Haceiiennslii pactsop
Hetitpansuas cpena
Hewmeramnst
HeoOparumslie peakunu
Henonsipuas cBs3b
Hesnexrponutsr
Hurpocoenunenns
HyxnenHoBble KUCTOTHI
Hyxkneoduis

0]

OOMEeHHBIN MEXaHU3M 00pa30BaHUs CBSI3H

OOpaTtuMele peakIuu
OObeIMHEHHBII ra30BbIi 3aKOH
OkucaeHue

Okucnurenu
OKHUCIIUTEIbHO-BOCCTAHOBUTEIbHBIC
peakuuu

OKcuabl

OMBLICHHE

Opburanb

Opb6uranbHoe (M0O0YHOE) KBAHTOBOE
qucio {

JIurpounsch

MaruuTHol KBaHTOBOMH uncIach m,
MasyToch

DHepreTHYecKoll YpOBHSCOHTD
AIIEKTPOHOHB CEXTE TOKII MyPHABKCOChH
CoIaBTO3b BEUIECTBAHD CTAIMOHb
nenpke’sd (W)

ATOMOHTb CTAJIMOHb JIAMOKCUH3)
Me:xmonexysipHoit OBP
Me3somepHoii 3 pexTach
Menbxuopoch

MerTanioHb CIOIMaBOMAach
Merantyprusichk

MeraniaTH?

MexaHu3Mach

Monekynach

Mornecb

MossipHOH KOHIIGHTPaLUsCh, UITH
monsiprocteck (C )

MousipHoit ctaamock (M)
Mounspuoit 06bMoch (V)

CI0/IMaBOMaHTh MOJICMaHb HEBTEMAa30
CIoIIMaBOMaHTb TEIIKCEUN3)
ITene nec newrs3b pacTBOPOCH
HetitpanpHoii cpenach

ABOJIb METAIITHD
ABCJ’[HBTOBI/IL{S{ peakuusaTHE
ABOJIb IOJSIPHOM CBSI3ECH
ABOJIb ANEKTPOJIUTTH?
HurpocronmaBkcTH
HyxnennoBoii kucnorarne
Hykneodpuaras

CronMaBOMaHb TeEBEMaHb I0JIaBTHEMaHb

MeXaHU3Mach
MekeB BEJISIBTOBHUIIS PEAKIUATHE
T"a3oHb Beiic croMasb 3aKOHOCh
OKHCIICHUACH

OKUCIUTETTbTHE
OKHUCITUTEIbHO-BOCCTAHOBUTEIBHOM
peaxuusTHe

OKcuATHD

CarnoHusIMOCh

Opburanecsk

Opb6uraneHb (MOOOYHO) KBAHTOBO#
JIAMOKCYHCH {



OcHoOBaHUs
OCHOBHBIE COJIH

OTHOCHUTENbHAS AaTOMHAsI Macca AJIEMEHTa

(A)
OTHOCHTEIbHAs MOJIEKYJISIpHAst Macca
(M) IPOCTOTO MK CIIOKHOTO BEMIECTBA

OTHOCHUTeNbHAS INIOTHOCTb Ta3a 110
npyromy rasy (D)
OtcranBanue (AeKaHTaIMs)

I

TTaccuBarus MeTaaioB

[Teperonka (IFCTUIISIINS)
IMepexpucrammm3zanus
IlepechlleHHbIil pacTBOP

[Tepuon

INepuox nomypacnana
INepuonnueckas cucrema >JI€MEHTOB
[lepuonuueckuii 3aK0H

[Tepoxcumbt

[TurmenTsI

IMuponns

[InacTmaccer

INoGounas noarpymma (B-rpymma)
TTonukonaeHcarus

[omumepu3arust

[Momumopduzm

IMonumopdHoe npespareHne
[onsipuzyemMocTh cBA3H

-ITomnsipHas cBs3b

[MonspHOCTH CBSI3U

IopsikoBBII HOMEP XMMUYECKOTO
3NIEMEHTA B IIEPUOANIECKON CUCTEME
IMocrosHuas ABoraapo

[pasuiio Baur-Todda

[IpaBuno 'ynoa

[IpenensHO HOMycTHMAs KOHIICHTPALUS
(ITIK)

[punnun Jle Llatense

[IpuHIMD MUHUMYMa SHEPTUN
Ipunuun Iaymm

ITpoMoTOpBI (MK aKTUBATOPHI)
IIpoctoe BemecTBO
IMpocTpancTBeHHas (reoMeTpuyecKast)
H30MEpHst

IIpoctsle 3¢upst

[TypuHOBBIE ¥ TUPHUMUANHOBBIC
OCHOBAHUS
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OcHOBaHUSATHE

ITpsiBTOKC CanT

DNeMEHTHIHb aTOMOHBb OTHOCHUTEIIBHOM
OTHOCHUTEJIBHON cTanMocT (A)
MorieKynaTHeHb OTHOCUTEIBHON
cranmocT (M) anak cTakajiraBTo WK
CTaKaJraBTO3b BEIIECTBAHb

T'a30HTH OTHOCUTETBHON KEMEUN3) U
ra3oHb Kopsic (D)

OTcTanBaHUACH (JEKAHTALHUACH)

MertanaTHIHb MacCUBAlUACH

MekeB nanema (UCTHIUISIINS)
Kpucrajuions onc reesema
IlepenachlilieHHOM pacTBOPOCH

[Ixanb r0TKO

IleneBubC KamagoOMaHb MIKAaHb FOTKO
OnemeHTHYHb [leprnoguyeckoii cucremach
Ilepronnyeckoii 3aKOHOCH
ITepoxcuarad

[TurmeHTTHD

ITuponusace

IInactmaccarae

Io6ounoit noarpynmnacs (B-rpymmacs)
[MonukoHeHCALUACH
ITonumepuzanusich

Tonumopduzmach

[MonmumopdHOit roTamoch

CroMaBOMaHb MOJIPU3YEMOCTECH
TTonsipHO#i croIMaBoMach
CronMaBOMaHTb HOJIIPHOCTE3)
[epronuueckoil CHCTEMAaCOHTh XUMHSHB
3JIEMEHT3HTh MOJIEMaHb JIyBOHb TapKa30
ABOTaPOHB MMOCTOSHHOECH
Banr-Toddons npasunace

I'yanons nmpaBuiach

IIpenensHO DOMyCTIMOI KOHIIEHTPALUACH
1K)

Jle IllaTenpeHb MPUHIIUTIECH

CexTe anaMo SHEpTUsHb NIPUHIIUIIECH
[Maynuup npuHIKIECH

TIpomMoTOpTH? (MM AaKTUBATOPTH?)
Amak cTakajaraBTO BEIIECTBAChH
IIpocTpaHCTBEHHOI (TeOMETPUYECKOiT)
U30MEPHSCH

Anak crakairaBTo 3QUpTHI

ITyprHOBOI 1bI TUPUMHUINHOBON
OCHOBAHHSTHE



P

Pagnanmonnsie peakuu

PanukanpHble peakiun

PactBop

PactBopumocTs

PactBopurens

Peaxiun 1ucripornopiioHnpoBaHust
(caMOOKHCIICHUSI-CAaMOBOCCTAHOBIICHHMSI )

Peakuuu 3aMernieHus
Peakuuu 3amernenus
Peakiiuu oOMeHa
Peaxiuu npucoeanHeHus
Peakuun paznoxenust
Peakiuu coequHeHUs
Pe3una

Pynet

C

CB0OOIHBIC paTUKaIIbI

CHITbHBIC BIICKTPOIIUTHI

CKOpOCTbh XUMUUYECKOI peakiinu
Cra0Oble HIeKTPOIUTEI

C0KHO€ BEIIECTBO

Cnoxasle 3(HpbI

CMenraHHble COIH

CoBpemeHHast pOpMYTHPOBKa
INeproanyeckoro 3akoHa

Conu

ConbBaranus

ConsipoBo€ Macjo, CMa304HbIE Maca,
Ba3eJIMH, apapuH

CnnHOBOE KBAHTOBOE YMCIIO M_ (MK
CITHH)

Cruprbl

CrutaBbl

Cpennue comn

CpoACTBO K JIEKTPOHY

Cranb

CraHAapTHBINA YEKTPOIHBINA MTOTCHIINAT

CreneHb OKHUCIIEHUS

CreneHp MEKTPOTUTHIECKON
Jqucconuanu (a)
CrexuoMeTpuueckie Ko3(puImeHTs
CTpyKTypHast U30MepHst

Cybcrpar

Cycnensuu

Pagmanusae peakuusiTHe

PanukanbHON peakuusaTHE

PactBopoch

Conamo MalTomMach

ConaBromarenech
JlucripornopioHnpoBaHUSHb
peaknusTHe (CaMOOKUCIICHUSIHb-
CaMOBOCCTAHOBJICHUSHB)

Belike BeiikeHb 10JaBTOMaHb pEaKIUSATHE
Beiike BeiikeHb MOJTaBTOMaHb PEAKIUSITHE
Kapazmo kxapiio mojgaBToMaHb peakusITHe
Belic nensiBoMaHb peakusTHE
SIBOBOMaHb peakuusTHE

Beiic crommMaBoMaHb peakIuATHE
Pesunach

Pynarne

Ouist paivKaNTHI

BueB anmekTponuTTHY

XUMUSIHb PEaKIUATHEHb CKOPOCTECT
JlaB1I10 21€KTPOIUTTHD
CrakajiraBTo3b BEIIECTBACH
CrakanraBrosb 3pUpTHI

Yosopssb cant

[Tepuonuueckoii 3aKOHOHTH HEECHD IIKAHb
YapbKOJEBTEMA30

CantHd

CoapBaTanusich

ComnspoBoif oech, BalHEMaHb OMTHE,
Ba3EJIMHACH, NapaduHICh

CnuHOBOW KBAHTOBOH JJAMOKCYHMChH M
(MU CTIHH)

CruprTH

CnnaBTHY

Kynmrkass cant

DJeKkTpoH EHOB MoJeMach

Cranech

DNeKTPOJOHb CTAHIAPTHOMN
MTOTEHIINAIOCh

OKHCIICHUSIHb CTENIEHECh
DIEKTPOTUTHYECKON TUCCOIUALINSHB
cTereHecs (a)

CTexHoMeTpUIecKoit KOAQ(UIIMEHTTH
CTpyKTypHOH N30MEPHSICH
Cy6crparocs

CycrieH3usITHE
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Chipbe
T

TennoBoii a3 dexT peakuuu
Tennora oOpa3oBaHMs COEAUHEHUS

Tepmoxummuueckue peakinu
Tepmoxnmuueckoe ypaBHEHUE
TutpoBanue

Yy

YrieBonopos

VrineBoast

VYnobpenust

YpaBuenue MenaeneesaKnanelipona
(YpaBHEHHE COCTOSHHS HJICATLHOTO Ta3a)

0]

daza

DeHobr

DepMeHTBI

OunprpoBanue

Diroch

DOTOXMMHUYECKUE PEAKIIH
DyHIHIUIBI
OyHKINOHATBHAS TPYIINA

X

XaabKOTeHBI

XuMu3anus

XuMHuuecKas KHHETUKa
Xumudeckass HOMEHKIJIATypa
Xumudeckas IPOMBIIUICHHOCTh
Xumuueckas CBs3b
XuMuueckass TEXHOJIOTHS
Xumuueckas hpopmyia
XuMHuYecKne peakiuu
XUMHUYECKUI aHAIN3
XUMUYECKUN HHIEKC
XUMHUUYECKUH CUHTE3
XUMHUYECKUH dJIEMEHT
XuMH4ecKoe paBHOBECHE
Xumudeckoe ypaBHEHUE
Xumust

Xnopodumn
Xpomarorpadust

0

Ilensbre peaknun
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CrIpnéch

PeakuusHTb IeMOSHb HOJJJAMOHb
3¢ dexrach

CIOIIMaBKCOHB T€EBEMCT? JICMOCHD
HOJIZIaMOCh

TepmoxuMuIeCcKoi peakusaTHE
TepMOXHMHYECKON YPaBHEHHUSACH
TurpoBanusch

VreBo1opoaATHY

VraeBoaras

VYnobpeHnusTHe
MenneneeBensKinalinepoHoHb
YPaBHEHUSICh (Ta30Hb HJICATBHOMN
COCTOSTHUSIHb YPaBHEHUSICh)

dazach

DeHOoNTH?

DepMEHTTHD

DuIbTPOBaHUACH

DirocTHY

DOTOXMMHUYECKOH peakUsITHE
OYHTUIUATHD

DyHKIIMOHATFHON BEHCOHISIBKCOCH

XaabKOTeHTHD
XUMU3auusIch

XUMHSIHb KHHETUKACh
XUMHSHb HOMECHKIIATYPach
XUMHSHB TPOMBIIIIICHHOCTECH
XUMHSIHb CIOJIMABOMACh
XHUMHSHb TEXHOJIOTHUSACH
XuMusiHb hopmynaach
XUMHSHb PEaKLIUSITHE
XUMHSHb aHAJIN33Ch
XUMHSHb HHJICKCICh
XUMUSIHb CHHTE39Ch
XUMUSIHB 3JIEMEHTICh
XUMUSHb PaBHOBECHUS
XUMHSHb yPaBHEHHUACH
XuUMHUsACH

Xnopodumn
Xpomarorpadusich

LlenHoii peaknuaTHE



[uknaeckue yriaeBoaoposIs!
Tuknoankansl

L |

Yucno opbuTaseit Ha ypoBHE

Hucno moaypoBHEH Ha ypOBHE

YKCIo CTAallMOHAPHBIX SHEPTeTHYSCKUX
YPOBHEi1 (3IEKTPOHHBIX CIIOEB) B aTOME

Uyryn

11|

I{enounas cpena
[1lenovyHo3eMenbHbIC METAILIBI
IIlenounbie MeTaIbL

9

DK30TepMHUUYECKUE PeaKLuu
DKCIepUMEHT

DKCTpaKIus

DnexTponu3

DNeKTpOIUTHYECKAsH TUCCOLMALIUS
DIEKTPOIHUTHI

ONEeKTPOHHBIH CII0MH
DIEKTPOOTPUIIATETBHOCTh
Dnektpodubt

DIEKTPOXUMHUYECKHE PEAKIIMU
DJIEKTPOXUMHUYCCKUN PSIT HANIPSOKCHUIT
METaJIOB

OnuMUHUPOBaHKE (OTIICIUICHNE)
Omnupuueckas (npocreiimas) Gpopmyia

OMynbcHu

DOHI0TePMHUYECKHE PEaKIUU
DHepreTUYecKuil ypoBeHb
DHeprusi aKTUBAIHH

DHeprus HOHU3AINH

DHeprusi cBs3n

OHuranbnus (dHeprocoaepxkanue) H
Ourponus S

Orepudukauus

A

SlnepHble peakunu
Snpo atoma

[{uxmaeckoil yriaeBoJopoaTHY
uknoankaHnTH?

VYpoBHsICO OpOUTATIBTHEHD JTAMOKCUUCT
YPOBHSICO TOYPOBHSITHEHB JIAMOKCUHCT
CranuoHapHOH SHEPTreTHYECKOi
YPOBHSITHEHb JTAMOKCUHCT (3JICKTPOHOHb
CJIOWTHEHB) aTOMCO

UYyrynochb

[{enouens cpenach
[LlenouHO3eMEIBHOM METAITHD
Ilenounoit MmeTanTH?

DK30TEepMHYECKOI PeaKIHsITHE
OKCIEepUMEHTICh
DKCTpaKusICch

DIeKTpOIN33Ch
DIEKTPOIUTHYECKOH TUCCOLMALUICH
DNEKTPOTUTTHD

DIeKTpOHHOI clloech
DIeKTPOOTPULIATEILHOCTEC
OnexktpoduntTHI
DNEKTPOXUMHUSHD PEaKLHATHE
DIEKTPOXUMHSHD KYPOCh

DIEeMUHNPOBAHUSCH (JTyTaBOMAch)
OMIUpHYECKOii (amak crakairaBro)
hopmyrace

DOMyNbCUSITHE

OHIOTEPMHYECKOH peaKIUsiTHE
DHepreTHYeCcKoi ypoBHSIChH
AKTHBaIUAHb SHEPTUACH
HoHu3anusHb SHeprusich
Clo/IMaBOMaHb SHEPrusich
DHTANBNUACH (3HEPTUsiHb KupaeMacs) H
OHTponuschk S

Drepudukanusicy

SnepHoit peakuusaTHE
ATOMOHB KyHIIIKaCh



JJI5A BAMETOK




JJIsA BAMETOK




JJIsA BAMETOK




