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1. IEJTA OCBOEHMSI AUCLIUIIJIMHBI (MOAYJIST)

1.1 | Onupasicy Ha NOITYYEHHBIE B CPEAHEH IKOJIE XMMUYECKHE 3HaHUs, IIpOrpaMMa IIpeyCMaTpUBacT AajdbHEUIIee
yriayOneHue COBPEMEHHBIX MPeACTaBIeHHH B 001aCTH XUMUH, 0€3 3HaHUH 0CHOB KOTOPOI HEBO3MOXKHA MOJrOTOBKA
OakanaBpa. be3 pa3BUTHs XUMUH U IPUMEHEHUS €€ JOCTHKEHUH 11 PeIIeHHs JIT0OBIX Ipo0IIeM, BKIIIOUasi pa3BUTHE
IIPOMBIIIJIEHHOCTH, CTPOUTENILCTBA, IKOJIOTUH, TO €CTh APYTUMHU CIOBAMH HEBO3MOKEH COLIMANIBHBIN IIPOrpecc.

2. MECTO JUCIIMIIJINHBI MOAYJISA) B CTPYKTYPE OBPA3OBATEJBHOU MTPOI'PAMMBbI

Hukn (paznen) OIT: | b1.0

2.1 | TpeGoBaHus K MPeIBAPUTEIbHON NMOJATOTOBKE 00y4al0IIErocs:

2.1.1 | Xumus B 00beMe CpeHEH IIKOJIbI

2.2 | [ucunmiimHbl (MOIY/14) U NPAKTHKH, JIs1 KOTOPHIX OCBOCHHUE JAHHOH JUCHHUILUINHBI (MO1YJ) He00X0AMMO KaK
npeauecTBylouiee:

2.2.1 | Opranmueckast XUMUS

3. KOMIIETEHLIMHA OB YYAIOILETOCSl, ®OPMHUPYEMBIE B PE3YJIbTATE OCBOEHHUS AN CLUILIAHBI
(MOJYJIST)

OIIK-1: Cnocoden n3yvdartrb, aHAJIU3UPOBATH, HCIIOJIb30BATh MEXaHU3MbI XUMHNYE€CKUX pealcum?l, MmpoucxoasAlux B
TEXHOJOTMYECKUX IPoIeccax U OKPyKamieM MUPE, OCHOBBIBASICH HA 3SHAHUAX O CTPOCHUM BElIECTBA, MIPpUpPOaE
XMMHY€ECKO CBSA3M U CBOiiCTBAaX PAa3/IMYHBIX KJIACCOB XUMHUYCCKHUX JIEMCHTOB, COC)IMHeHHﬁ, BeIECTB U MaTepuaioB

l/ll-mmcaTop JOCTHKCHUA KOMIICTCHIIUMHU

OIIK-1.1: CriocoGeH 0CHOBBIBAsICh HA 3HAHUSAX O CTPOCHHMH BellleCTBA, IPHPOJe XUMHYECKOH CBA3H H CBOICTBAX
Pa3IMYHBIX KJIACCOB XUMHYECKHX 3JIeMEHTOB, COe¢IUHECHHUI, BellleCTB U MATePHAJI0OB HOHUMATD U HCIOJb30BATh MeXaHU3MbI
XHMHYECKHX PeaKIHil MPOTEeKAIOMIMX B TEXHOJOTHYeCKHX MPOLeccax U OKpY KalolieM Mupe

OIIK-1.2: Anaau3upyeT 001IMe 3aKOHOMEPHOCTH NPOTEKAHUS XUMUYECKHUX NMPOLECcCOB MPUPOAHOIo U MPOU3BOACTBEHHOI 0
xapakTepa

OIIK-1.3: CniocoGeH onpeae/siTh U NPOrHO3MPOBATh OCHOBHBbIC XMMHUYecKUe H (PU3NKO-XMMHYECKHe CBOlicTBa
HCIO0JIb3YeMbIX H I0Iy4YaeMbIX MeTALIOB, CILIABOB, HEMETAJLIOB, I0JIHMEPOB

B pe3yabTaTe 0cBOeHUS AUCUMILIMHBI (MOAYJIs) 00yUaroIuiics 10JI5KeH

3.1 |3uath:

3.1.1 | OcHoBbI 00mIe# 1 Heopranndeckoit xumun OI1K-1.2, OIIK 1,3

3.1.2 | CtpoeHHe BelecTBa, MPUPOTy XMMUYECKHX CBS3€H U CBOMCTBAX Pa3sIMYHbIX KIACCOB XUMHUYECKUX DIIEMEHTOB,
coequHeHul, BemecTs U Marepuanos OIIK-1.1

3.1.3 [ OOmue 3aKOHOMEPHOCTH IPOTEKAHMUS XHMIYECKHX IPOIECCOB IPHPOITHOTO B IPOU3BOCTBEHHOTO Xapakrepa OITK-1.2

3.14

3.2 | Ymerth:

3.2.1 |IloHuMaTh 1 UCIIOIH30BATH MEXAaHU3MBI XHMHUYCCKHX PEAKIUH MPOTEKAIOMINX B TEXHOJIOTHYECKUX MpoLieccax u
okpyxaromem mupe OITK-1.1

3.2.2 | Onpenensath ¥ IPOTHO3UPOBATh OCHOBHBIC XUMHUECKUE U (HU3UKO-XUMHUYECKHE CBOMCTBA HCIOIb3YEMbIX M MOJYyIaeMBbIX
METaJIJIOB, CIUIABOB, HEMeTaslIoB, noiuMepos OITK-1.3

323
324
4. CTPYKTYPA U COAEP KAHUE JUCIHUIIJINHBI (MOAYJIS)
Koz HanmeHoBaHue pa3ae10B U TeM /BUJ Cemectp | Yacos | Kommneren- | Jluteparypa | Hate | IIpumeuanue
3aHATHSA 3aHATHA/ / Kype MU PaKT.

Paznen 1. Xumus kak Hayka




1.1 Tema 1. 3agaumn, cTosiuue nepen OIIK-1.1 JI1.1
XUMHYECKON HAYKOM OIIK-1.2 | JI1.2J12.1J13.
3amauu, cTosIKe nepe] XMMUIeCKOn OIIK-1.3 1J13.2
Haykoil. Heo0X0o1uMoCTh TBOPIECKOTO €|
OTHOLICHUS K MO3HAHUI0. MeCTO XUMUH B
psily HayK O MPUPOJIE, €€ CBA3b C
JIpyruMu Haykamu. Mcnonb3oBaHue
3HAHMI XUMUH B IPOGeCCHOHATBHON
JESITENbHOCTH, JUIsl TEOPETUYECKUX U
IKCIIEPEMEHTATLHBIX HCCIICIOBAHHN.

Pa3BuTHE «ITOTPAaHUYHBIX) HAYK.
OCHOBHBIE XUMHYECKHE TIOHATHS U
3aKOHBI. DKBUBAJICHT, 3aKOH
SKBUBAIEHTOB. MephI 110 COXPaHEHUIO U
3aliTe YKOCHUCTEMBI B XOJIe CBOCH
00IIIeCTBEHHOW U MPOpECCHOHATBHOMN
JIESITeTbHOCTH

/JTex/

1.2 Tema 1. 3agaun, cTosiue nepen OIIK-1.1 J.1
XUMHUYECKOH HayKo OIIK-1.2 | JI1.2J12.1J13.
3ajauu, cTosue nepe;; XMMUIecKou OIIK-1.3 1JI3.2
Haykoii. HeoOX0uMOoCTh TBOPUIECKOTO 21
OTHOLICHUS K MO3HAHHUI0. MeCTO XUMUH B
psily HayK O IPUPOJIE, €€ CBA3b C
JIpyruMy Haykamu. Mcronbp3oBaHue
3HAHMI XUMUH B IPOGeCCHOHATBHON
JESITeNbHOCTH, JUIS TEOPETUYECKUX U
IKCIEPEMEHTATBHBIX HCCIICIOBAHHH.

Pa3BuTHE «ITOTPAaHUYHBIX) HAYK.

OCHOBHBIE XUMHYECKHE TIOHATHS U

3aKOHBI. DKBUBAJICHT, 3aKOH

9KBUBAIEHTOB. MephI 110 COXPAaHEHUIO U

3alUTe 3KOCUCTEMBI B XOJI€ CBOEH

00IIIeCTBEHHON U MPO(pECCHOHATBHOMN

JIESITEIbHOCTH

/Cp/

1.3 Konnentpanus pactsopos /J1a6/ OIIK-1.1 J.1
OIIK-1.2 | JI1.2J12.1J13.
OIIK-1.3 1J13.2
€|
1.4 Becsr n B3BemuBanue /Cp/ OIIK-1.1 JI1.1
OIIK-1.2 | JI1.2J12.1J13.
OIIK-1.3 1J13.2
€)!
Pa3nen 2. PeakumoHHas cioCOOHOCTD
BelllecTB

2.1 Tema 1. DeKTpOHHOE CTPOEHUE aTOMa OIIK-1.1 JI.1
KBaHTOBO-MexaHHueCKass MOJIEIb OIIK-1.2 | JI1.2J12.1J13.
cTpoeHus atroMa. M30Tomsl, H300apHl, OIIK-1.3 1J13.2
n3otoHsl. Mogens Pesepdopmaa u ee €|

Henoctatku. [loctynarsl bopa.
Henocratku Teopun bopa. JIBoticTBeHHast
NIpUpOJA MEKTPoHA. YpaBHeHue [le-
Bpoitna. IlpuHunun HeonpeneneHHOCTH
I'eiizenOepra. BonHoBoe ypaBHEeHHE
IIpenunrepa U pe3yabTaThl €T0 PELLICHUS
Ul aTOMa BOOpOJa U
BOJIOPOJIONIOI0O0HBIX aTOMOB.
OnexkTpoHHas 000JI0YKa aTOMA.
KBaHTOBBIE UHCHa U UX (QU3HUECKUIT
CMBICII. DHEPreTHUECKUE COCTOSHUS
anekTpoHa B atoMe. [Ipunnun [laymn.
IIpaBuno Xynna. [IpaBuio HaumeHbIei
sHepruu (mpasuino Kieukosckoro). /JIex/




2.2 Tema 1. DnekTpoHHOE CTPOCHUE aTOMA OIIK-1.1 J1.1
KBaHTOoBO-MexaHnueckas MOJEIb OIIK-1.2 JI1.2J12.1J13.
CTpOoeHHUs aToMa. M30Tombl, m300apsl, OIIK-1.3 1J13.2
n30ToHBI. Mogens Pesepdopaa u ee 21
HenocraTtku. [Toctynatel bopa.

Henocratku Teopun bopa. JIBoiicTBeHHas
NIpUpOJa MIEKTpoHA. Y paBHeHue [le-
Bpotins. [IpuHuIKn HEONPEAEIEHHOCTH
I'eiizen6epra. BonHoBoe ypaBHeHHE
[penuarepa 1 pe3yabTaThl €T0 PEIICHHUS
JUTS aTOMa BOJIOpOJIa U
BOJIOPOJIONIOIOOHBIX aTOMOB.
OnekTpoHHas 000I0YKa aTOMA.
KBanTOBBIE UnCTa U UX QU3HUECKUIT
CMBICIL. DHEPTeTHUECKUE COCTOSTHUS
anekTpoHa B atoMe. [Ipunnun [laynu.
IIpaBuno Xynna. [IpaBuio HaumeHbIeH
sHepruu (mpasmio Kieakosckoro). /I1p/

23 CBo¥iCTBa BOIHBIX PACTBOPOB OIIK-1.1 | JIL.2J12.1J13.
aeKTponuToB /J1ad/ OIIK-1.2 1J13.2

OIlIK-1.3 31
2.4 OIIK-1.1 J1.1
OIlK-1.2 | JI1.2J12.1J13.
Tema 2. Ileproanyeckas cucrema OIIK-1.3 1J13.2
XUMHYeCKHuX deMeHToB J[. 1. 21
Menneneesa u ee 3HaUEHUE
Ilepunonuueckas cucrema JI.1.
MenzeneeBa 1 U3MEHEHHE CBOMCTB
2JIEMEHTOB U X COEIAWHEHHH. S- , p- , d-,
f- aeMeHThI, 0COOEHHOCTH 3JEKTPOHHOTO
CTpoeHus UX aToMOB. OKHCIUTENBHO-
BOCCTaHOBUTEJIbHbIE CBOWCTBA
3JIEMEHTOB. Paaiycsl aToMOB (HOHOB),
SHEprus HOHU3AIMHU, SHEPTHS CPOACTBA K
3JIEKTPOHY, JIEKTPOOTPULIATEIbHOCTb.
H3MeHeHre 3TUX BEJIWIHH 110 TIEPHOAaM U
rpymnmam. JJIeKTpoHHbIe (hopMyisl /JIek/

2.5 Tema 2. [lepuoanyeckas cucrema OIIK-1.1 J.1
XUMHYECKHX 3JieMeHToB J[. 1. OIIK-1.2 | JI1.2J12.1J13.
Menzeneesa u ee 3HaUCHUE OIIK-1.3 1J13.2
Ilepuonuueckas cucrema JI.H. o1
Menneneesa 1 U3MEHEHHUE CBOMCTB
9JIEMEH-TOB M UX COCTUHEHHH. S- , p- , d-,

f- 37IeMeHTHI, 0COOCHHOCTH 3JIEKTPOHHOTO
CTpoeHUs UX aTOMOB. OKUCIUTEIBHO-
BOCCTaHOBHUTEJIbHbIE CBOWCTBA
9JIEMEHTOB. Pairycrsl aToMOB (HOHOB),
SHEPrus HOHU3AIMH, SHEPTHSI CPOJICTBA K
9JIEKTPOHY, JIEKTPOOTPULIATENbHOCTb.
M3MeHeHue 3TuX BEJIMYMH 10 MepHoAaM U
rpynmnam. DnekTpoHHbie Gopmyist /TIp/
2.6 Ctpoenne atoMoB 1 HoHOB /Cp/ OIIK-1.1 J1.1
OIlK-1.2 | JI1.2J12.1J13.
OIIK-1.3 1J13.2
31
2.7 Tunponus coneit. Manukaropsr. /J1ad/ OIIK-1.1 JI1.2J12.1J13.
OIlK-1.2 1J13.2
OIIK-1.3 21

2.8 Knaccudukaius HeopraHuueCKux OIIK-1.1 J.1
COCJIMHEHU I OIIK-1.2 | JI1.2J12.1J13.
OnpeneneHre SKBUBAICHTHBIX Macc OIIK-1.3 1J13.2
MIPOCTHIX M CI0KHBIX BELIECTB 21

/Cp/




29

Tema 4. KommnieMeHTapHOCTD
CtpoeHne KOMIIIEKCHBIX COEIMHEHUH.
Teopus A. Bepuepa. Ilonsatue o
KOMIDIeKcooOpa3zoBaTene, TNraH/ax,
BHYTPEHHEW U BHEIIHEH
KOOPIMHAIIMOHHBIX cepax. [TomydeHne
KOMIUIEKCHBIX COETUHEHUH.
Juccoupnanus KOMIUIEKCHBIX
coenuHeHuil. [lonsTre o KoHCTaHTE
ycroitunBocty. Koopaunanuonsnoe
4yuCIo. TUITBI KOMIUIEKCHBIX COEAMHEHU.
Peakiuu ¢ yuacTreM KOMIUIEKCHBIX
coenmHeHnid. Knaccudukarms
KOMIUIEKCHBIX coeauHenui. [lpupona
XUMHUYECKOHN CBSI3U B KOMIUIEKCHBIX
COEIIMHEHUSIX.

/JTex/

OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1
JI1.2J12.1J13.
1J13.2
€|

2.10

Tema 4. KoMIuieMeHTapHOCTh
CtpoeHne KOMIIIEKCHBIX COeIMHEHUH.
Teopust A. Bepuepa. Ilonstue o
KOMILIEKCooOpa3oBaTee, JINTaHax,
BHYTPEHHEW U BHEIIHEH
KOOPIMHAIIMOHHBIX cepax. [TomydeHue
KOMITJICKCHBIX COEAMHEHUH.
Juccounanus KOMIUIEKCHBIX
coenuHenuil. [lonsTre o KoHCTaHTE
ycroitunBocty. Koopaunanuonsnoe
4quCI0. THUITBI KOMIUIEKCHBIX COEAMHEHUH.
Peakiuu ¢ yuacTreM KOMIUIEKCHBIX
coenuHenmid. Knaccudukarms
KOMIUJIEKCHBIX coeannenuid. [lpupona
XUMHYECKOH CBS3H B KOMIUIEKCHBIX
COCIIMHEHUSIX.

Mp/

OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1
JI1.2J12.1J13.
1J13.2
Ol

2.11

Tema 5. Tunsl B3auMOAEHCTBYS MOJIEKYII
OCHOBHBIE TUITIBI B3aUMOIECHCTBUS
MoJieKyn. CHibl MEXMOJIEKYISIPHOTO U
BHYTPUMOJIEKYJIIPHOTO B3aUMOJEUCTBHUSL.
BonoponHnas cBa3b. BnusiHue BogopoaHoit
CBSI3U Ha CBOMCTBa BellecTB. JJoHOpHO-
aKLENTOPHOE B3aUMOAEHCTBUE MOJIEKYIL.
OnexTpuueckas IPUPOAa CHI
MEXXMOJIEKYJISIPHOTO B3aUMO/ICHCTBUSI.
OCOOCHHOCTH CTPOCHUS BEIIECTB B
ra3000pa3HoOM, KHUIKOM U TBEPIOM
cocTostHUH. JKuaKue KpuCTauIbL.
[TonsaTtue o TeEOpUM KPUCTAIUIUIECKOTO
110J1s1. TUIBI KPUCTAJUINYECKUX PELIETOK.
®da3oBble IePex0/Ibl. XUMUUECKasl CBA3b U
MEXMOJIEKYJISIPHOE B3aUMO/ICHCTBUE B
TI0JTy-TIIPOBOTHUKAX U

TdTeKTpUKax. /JIex/

OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1
JI1.2J12.1J13.
1J13.2
Ol

2.12

Omnpenenenne ¢popmyisl Bemectsa /I1p/

OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1
JI1.2J12.1J13.
1J13.2
€]

2.13

Onpenenenne Gopmyns Bemectsa /Cp/

OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1
JI1.2J12.1J13.
1J13.2
ol

Pasznen 3. Di1eMeHTbI XMMHYECKOH
TepMOJIMHAMMKHU




3.1

Tema 1. DHepretuueckue 3¢ HeKTsl
XMMHYECKHX PeaKLii

BHyTpeHHS S5HEPTHS U SHTAIIBIIHS.
TepMoxXuMUYecKue 3aKOHBI ¥ yPaBHEHHUS.
OHTanbnug 00pa30BaHUs XUMHUUECKUX
COCTMHEHUH. DHepreTudeckue 3 PeKTol
pu (a30BBIX IMEepexoax.
TepMoxuMUYecKHe pacueTsl. DHTPOIHS
U €e U3MEHEHUS IIPU XUMHYECKIX
mporeccax 1 (pa3oBbIX Iepexo/ax.
Oneprus ['m60ca u ee H3MEHEHHE IPH
XMMHYECKHX TIpolieccax. Y cioBus
CaMOIPOM3BOIIBHOTO MPOTEKAHUS
XUMHYECKHUX PEeaKIIHH.

/JTex/

OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1
JI1.2J12.1J13.
1J13.2
€|

32

Tema 1. DHepreruueckue 3¢ HeKTs
XUMHYECKHX PeaKIii
BHYTpeHHSS SHEPTHS ¥ SHTAIIBIIHS.
TepMoxuMUYecKue 3aKOHBI H ypaBHEHHUS.
OHTanbIus 00pa30BaHUS XUMHYECKHX
COeTMHEHUH. DHepreTHdecKre 3 GEeKTHI
mpu (a3oBBIX IMEepexoax.
TepMoxuMu4ecKkue pacueTsl. DHTPOIHS
U €¢ N3MEHEHHS IIPU XUMHUYECKIX
mporeccax 1 (pa3oBbIX Iepexosax.
Oneprust ['m60ca u ee n3MEHEHHE IPH
XMMHYECKHX TIpolieccax. Y ciIoBus
CaMOIIPOHM3BOJIEHOTO MPOTEKAHUS
XUMHUYECKHUX PEaKIIHH.

Mp/

OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1
JI1.2J12.1J13.
1J13.2
€|

33

Tema 2. XuMmuueckass KHHETHUKA
IIpeamer XUMHUYECKOM KUHETUKH U €€
3HayeHrue. OCHOBHBIE MOHSATHUS: CHCTEMA,
KOMITOHEHT, (ba3a, TOMO- M TeTepOTreHHbIC
peakuuu. CKOpOCTh TOMOT€HHBIX U
TeTepPOTeHHBIX XUMHUIECKUX PEAKIINH.
DakTopsl, BIUSIONINE HA CKOPOCTh
XUMHUYECKOH peakiuu: Ipupojaa
pearupyronmx BeUIecTB U paCTBOPUTEIH,
KOHIICHTpAIHs, TEMIIEpaTypa, HaTu4IKe B
cucTeMe KaTaliu3aTopoB. Teopus
AKTHBHBIX CTOJKHOBEHUH. JHEPTHS
aKTUBallMU. Y paBHEHHE AppeHuyca.
MonexynspHOCTb U MOPSAOK PEaKIUH.
DU3NUECKHE METO/bI YCKOPEHHS
XUMHYECKHUX PEeaKIIHH.

Tema 3. Xumuueckoe u pa3oBoe
paBHOBecHe

Oo6patumble peakiun. [TogBmkHOE
XUMHUYecKoe paBHOBecue. /JIex/

OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1
JI1.2J12.1J13.
1J13.2
€)|

3.4

Kunerrka XuMHUUeCKUX peakLUi.
Pasnosecue. /J1a6/

OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1
JI1.2J12.1J13.
1J13.2
Ol

3.5

KomriekcHbIe coequHEHNUS!
DHEpreTUKa XUMUYECKHX TIPOIECCOB
Mp/

OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1
JI1.2J12.1J13.
1J13.2
€]

3.6

KommiekcHble coeTnHEHNS
DHepreTrka XMMHYECKHX TPOLIECCOB

/Cp/

OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1
JI1.2J12.1J13.
1J13.2
€]




3.7 /Ox3amen/ 10 OIIK-1.1 JI1.1
OIIK-1.2 | JI1.2J12.1JI3.
OIlIK-1.3 1J13.2
21
Pa3nen 4. Xumuyeckue cuCTeMbI

4.1 Tema 1. JlucniepcHble cuCTEMBI 4 OIIK-1.1 J.1
OcHoenble nousTHs. Knaccudukarms OIIK-1.2 JI1.2J12.1J13.
JUCTIEPCHBIX CUCTEM (TI0 TUCIIEPCHOCTH, OIIK-1.3 1J13.2
10 arperaTHOMY COCTOSIHUIO). 21
VY CcTOINUNBOCT JUCIIEPCHBIX CUCTEM.

Bupl moBepXHOCTHBIX SIBIEHUI
(copOrwst, amcopOuus, 1ecopOIHs,
aare3usi, Koaryisius ). MUmessl, ux
oOpa3oBanue u ctpoenue. Komnouansie
CUCTEMBI B mipupoe. /JIek/

4.2 Tema 1. JlucniepcHble cucTEMBI 2 OIIK-1.1 JI1.1
OcHoBHble moHsTHS. Kiaccudukarus OIIK-1.2 JIT.2J12.1J13.
JUCTIEPCHBIX CUCTEM (TI0 TUCTIEPCHOCTH, OIIK-1.3 1J13.2
10 arperaTHOMY COCTOSIHHIO). 21
Y CTOWYMBOCTD AUCTIEPCHBIX CUCTEM.

Bunbl noBepXHOCTHBIX SBICHUN
(copOrust, axcopOLus, 1ecopOIHs,
are3usi, Koaryisnus ). MUIeTsl, ux
obpasoBanue u ctpoenue. Komnonansre
cuctemsl B ipupoge. /IIp/

43 BiusiHue pa3znuyHbIX PaKTOPOB HA 4 OIIK-1.1 JI1.1
CKOPOCTh XUMHUYECKHX peakiuid. /J1ad/ OIlK-1.2 | JI1.2J12.1J13.

OIIK-1.3 1J13.2
21

4.4 Tema 2. OOmiye NOHATHS O PACTBOPAX 4 OIIK-1.1 JI1.1
WneanbHble U pealibHbIE PACTBOPHI. OIIK-1.2 | JI1.2J12.1J13.
MexaHu3M npouecca pacTBOPEHUsL. OIIK-1.3 1J13.2
Temnossie 3¢ dexTsl mpeodpa3zoBaHUs €|

pacTBopoB. HeHackhlIleHHEIE,
HACBIILIEHHBIE U TIEPEHACHILICHHbIE
pacTBopbl. PacTBOPUMOCTH pa3iIMyuHbIX
BEILECTB B Bojie. Bripaxenue
KOJIMYECTBEHHOT'O COCTaBa PaCTBOPOB.
Pa3baBreHHBIE pacTBOPEI
HEDJIEKTPOIUTOB U UX CBOMCTBA (OCMOC,
OCMOTHYECKOE JaBJICHHUE, JaBJICHUE
HACBIIIEHHOTO Tapa, 3akoH Payns u
CJIEZICTBUE U3 HETO). DIIEKTPOIIUTHYECKAS
JUCCOIIMAIMS U ee IPUYHHBL. PacTBOpHI
3JIEKTPOJINTOB U UX CBOMCTBA. THUIBI
anexTposnToB. CTeneHp
3IEKTPOJINTUUECKON AUCCOLALINH.
AKTUBHOCTD U KO3 GUIIMEHT
akTuBHOCTHU. MlOHHAas cuiia pacTBopa.
Huccounanus Boasl. MonHoe
Tpou3sBeieHue Bobl. Bogopoanslit
nokaszarenb. [ 'uaponus coneil.
Crynenuartsrit u ¢ /JIex/




4.5

Tema 2. O0mue NOHATHS O PacTBOpax
HneanbHble U peanbHble paCTBOPBIL.
MexaHu3M npoluecca pacTBOPEHUSL.
Temnossie 3¢ et mpeodpa3zoBaHUs
pacTtBopoB. HeHnacebllieHHbIe,
HACBILIEHHBIE U NTEPEHACHIIIEHHbIE
pacTBOpBL. PacTBOPUMOCTB pa3IMuHbIX
BELIECTB B BoJE. BrlpaxkeHue
KOJIMYECTBEHHOTO COCTaBa PaCTBOPOB.
Pa3baBreHHBIE pacTBOPEI
HE3JIEKTPOJINTOB M UX CBOMCTBA (0CMOC,
OCMOTHYECKOE JIaBIICHUE, JaBIECHHUE
HACHILIEHHOTr 0 Napa, 3aKoH Payns u
CIJIC/ICTBUE U3 HETO0). DIEKTPOIUTHIECKAS
JFCCOIHMAIHS U €€ IPUYHHBI. PacTBOPEI
JJIEKTPOJIUTOB U UX CBOMCTBA. THIbI
a1exTposinToB. CTeneHs
JNIEKTPOIUTHYECKON TUCCOLUALIUY.
AKTUBHOCTD U KO(DULIUEHT
akTuBHOCTU. MOHHas cuna pacTBopa.
Huccounanus Boasl. Monnoe
IIpou3BeIcHUE BOAbL. BonopoaHblil
nokasarenb. ['unponus coneil.
Crynenuarsrit u ¢ /IIp/

OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1
JI1.2J12.1J13.
1J13.2
€|

4.6

OKHCIIHTENIFHO-BOCCTAHOBHUTEIIHLHBIC
npoueccsl /J1a6/

OIIK-1.1
OIIK-1.2
OIIK-1.3

JI1.2J12.1J13.
1J13.2
€]

4.7

Tema 1. JlucniepcHbIe cUCTEMBI
OcHoBHbIe moHsTHS. Kitaccudukarus
JICTIEPCHBIX CUCTEM (TI0 TUCTIEPCHOCTH,
10 arperaTHOMY COCTOSIHUIO).

Y CTOWYMBOCTE AUCTIEPCHBIX CUCTEM.
Bunb1 moBepXHOCTHBIX SBICHUN
(copOrmst, ancopOuus, 1ecopOIHs,
ajire3usi, KoaryJsuus). Muuemisl, ux
obpasoBanue u ctpoeHue. Komonaaeie
CUCTEMBI B IPUPOJIE.

Tema 2. OOuiyie MOHATHS O pacTBOpax
WneanbHble U pealbHBIC PACTBOPHL.
MexaHu3M IpoLecca PacTBOPCHHS.
TemnoBbie 3P PEeKTHI TPeoOpa3oBaHUI
pactBopoB. HeHachIEHHBIE,
HACBHIIICHHBIE U IePEHACHIIIICHHBIE
pacTBOpbL. PaCTBOPUMOCTD Pa3IMYHBIX
BEILIECTB B BoJie. BripakeHne
KOJIMYECTBEHHOTO COCTAaBa PaCTBOPOB.
Pa3b6aBneHHbIe pacTBOPEI
HE3JICKTPOJIMTOB M UX CBOMCTBa (0CMOC,
OCMOTHYECKOE JIaBIICHHE, TaBICHHE
HACBIIIEHHOTO Tapa, 3akoH Payns u
CJIEZICTBUE U3 HETO). DIIEKTPOIIMTUYECKAs
JIFICCOIMAINS U €€ TPUIHHBI. PacTBOpEI
3JIEKTPOJIUTOB U UX CBOMCTBA. THIIBI
9eKTponuToB. CTeneHb
ANIEKTPOIUTHICCKON TUCCOLUALINH.
AKTUBHOCTPD U KO3(DUIIHECHT
aKkTUBHOCTH. VIOHHAs crjia pacTBoOpa.
Juccoruanus Boabl. MlonHOE
IIpom3BeAeHIE BOABL. BoaopotHbIi
nokasarenb. ['unponus comneil.
Crynenuarsiit u ¢ /Cp/

12

OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1
JI1.2J12.1J13.
1J13.2
€|




4.8 Kunertuka u paBHOBECHE XUMUYECKUX 1 OIIK-1.1 J1.1
peakuui OIIK-1.2 | JI1.2J12.1J13.
ITomy4eHue 1 CBOMCTBA AUCIEPCHBIX OIIK-1.3 1J13.2
CUCTEM 21
[IpuroroBieHne pacTBOPOB COIH
3aJJaHHOM KOHLIEHTpALH

/JTex/

4.9 Kunerrka v paBHOBECHE XUMHUYECKHIX 2 OIIK-1.1 J.1
peakuuit OIIK-1.2 | JI1.2J12.1J13.
ITonyuenue u CBOMCTBA JUCTIEPCHBIX OIIK-1.3 1J13.2
CHCTEM o1
[IpuroroBieHne pacTBOPOB COIH
3aJaHHOM KOHIIEHTpAIH

Mp/

4.10 O/1C ranbBaHUYECKUX AJIIEMEHTOB. 4 OIIK-1.1 JI1.2J12.1J13.

Onextponus. /J1ad/ OIIK-1.2 1J13.2
OIIK-1.3 21

4.11 Kunetrka u paBHOBECHE XUMUYECKHIX 14 OIIK-1.1 JI1.1
peakuui OIIK-1.2 | JI1.2J12.1J13.
Ilomy4yeHue 1 CBOMCTBA AUCIEPCHBIX OIIK-1.3 1J13.2
CUCTEM 21
[IpuroroieHue pacTBOPOB COIU
3aJJaHHOM KOHIIEHTpaIX

/Cp/

4.12 Tema 3. KucnotrHo-0CHOBHBIE U 1 OIIK-1.1 J1.1
OKHUCJIUTEIbHO-BOCCTAHOBUTEIHHBIC OIIK-1.2 | JI1.2J12.1J13.
CBOICTBa BEIIECTB OIIK-1.3 1J13.2
[TonsaTHe 00 OKUCIUTEILHOM YHCIIE. 21
OkucIeHe U BOCCTAaHOBIICHUE.

BoccranoBuTenbs U OKMCIUTENb. MeToAbI
COCTaBIICHHS OKHCIUTEIBHO-
BOCCTQaHOBHUTEIBHBIX PEaKIHii: METOJ
MOJIypeaKLUil U METOJI JIEKTPOHHOTO
Oananca. DKBHUBAJICHTHAsI Macca
OKHCIIUTENS U BOCCTAHOBUTETISL.
Knaccudukanus okucnuTeabHo-
BOCCTAHOBUTENBHBIX peakuuid. x
3HAYCHUE.

/JTex/

4.13 Tema 3. KuciioTHo-0CHOBHBIE 1 2 OIIK-1.1 J.1
OKHCITUTETFHO-BOCCTAHOBUTEIHHBIC OIIK-1.2 JIT.2J12.1J13.
CBOI{CTBa BeIIECTB OIlIK-1.3 1J13.2
TTonsiTHie 006 OKUCITUTEIHLHOM YHCIIE. 21

OKHCIIEHHE U BOCCTAHOBJICHUE.
BoccranoButens 1 OKUCIUTEb. MeTO b
COCTAaBJIEHHUS OKHUCIUTEIBLHO-
BOCCTAaHOBHUTEIIbHBIX PEAKIIHIA: METOT
TIOJIypeakuii 1 METOJT HJIEKTPOHHOTO
OanaHca. DKBHUBaJIEHTHAsA Macca
OKHCJIUTENIS U BOCCTAHOBUTEJIA.
Knaccudukarus okuciuTe IbHO-
BOCCTaHOBUTENBHBIX peakiui. 1x
3HaYCHHE.

Mp/




4.14

Tema 3. KnciiorHo-oCHOBHBIE K
OKHMCJIUTEIBLHO-BOCCTAHOBUTEIBLHBIE
CBOICTBA BEIIECTB

TTonsitie 00 OKMCIIUTENLHOM YHCIIE.
OKHCJIEHHE U BOCCTaHOBJIEHHUE.
BoccranoBuTens 1 OKMCIUTEIL. METOIbI
COCTaBJIEHHS OKUCITUTEIHLHO-
BOCCTQaHOBHUTEIBHBIX PEaKIHid: METOJ
MOJIypEaKIUi 1 METOJT SJIEKTPOHHOTO
OaiaHca. DKBHBaJIEHTHAs Macca
OKMCIIUTENS ¥ BOCCTAHOBUTEISA.
Krnaccudukanus okucnuTeabHo-
BOCCTaHOBUTENBHBIX peakuuid. Ux
3HAYECHHE.

/Cp/

16

OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1
JI1.2J12.1J13.
1J13.2
€|

4.15

Tema 4. DNEeKTPOXUMHUUECKUE CUCTEMBI
[ousaTHS 00 NEKTPOTHBIX MOTCHIIHATIAX.
ONeKTpOABMKYIIIAs CUIA U e U3MEPEHHUE.
CraHzapTHBIN BOAOPOIHBIN 2JIEKTPO/], €ro
YCTPOMUCTBO U NPUMEHEHHUE, LKA
CTaHIAPTHBIX IEKTPOJHBIX
noTeHuuainoB. YpasHeHue HepHcera.
[ToTeHumansl METAIIIMYECKUX, FA30BbIX U
OKHCIIUTEIbHO-BOCCTAHOBUTEIIBHBIX
JJEKTPOMOB.

lanpBaHMYECKHE 2JIEMEHTBHI,
3NEKTPOABIKYILAS CUIIA, HAIIPSDKEHUE U
€MKOCTb 3JIEMEHTOB. TOIIHMBHBIE
9JIEMEHTBI. AKKYMYJISITOPBI Pa3HbIX
THUIIOB, X YCTPOWCTBO U IPUMEHEHUE B
MIPOMBIIIJICHHOCTH.

Onexrpomus. ITocnenoBaTensHOCTH
9JIEKTPOAHBIX MPOLECCOB. 3aKOH
®apanes. Beixoa o Toky. DIeKTpoius3 ¢
PacTBOPUMBIM U HEPACTBOPUMBIM
a"ogoM. /Jlex/

OIIK-1.1
OIIK-1.2
OIIK-1.3

Ji.1
JI1.2J12.1J13.
1J13.2
€]

4.16

Tema 4. DNEKTPOXUMHUYECKUE CUCTEMBI
IMonsTHS 00 3MEKTPONHBIX IOTCHIHAIAX.
ONEeKTPOABUIKYILAS CUJIA U €€ U3MEPEHHE.
CraHgapTHBIH BOJOPOIHEIA AIIEKTPOJ, €r0
YCTPOICTBO ¥ NPUMEHEHUE, IIIKaNa
CTaHIAPTHBIX IEKTPOTHBIX
noTreHnuanos. YpasHenue HepHera.
INoTeHIaIbl METAIINIECKUX, FA30BBIX U
OKHCIIUTENBHO-BOCCTAHOBUTENBHBIX
3NEKTPOMOB.

TanpBaHUYECKHE 2TIEMEHTHI,
INEKTPOABMKYIIAS CUIIA, HATIPSKEHUE U
€MKOCTb 3JIEMEHTOB. TOIUIMBHBIE
9JIEMEHTHI. AKKYMYJIATOPEI Pa3HBIX
THIIOB, UX YCTPOIICTBO U IPHMEHEHHUE B
MIPOMBILIIIIEHHOCTH.

Onexrponus. [locnenoBarenbHOCTH
AJIEKTPOIHBIX MPOLECCOB. 3aKOH
@apages. Beixos mo Toky. DnekTponus ¢
PacTBOPUMBIM U HEPACTBOPUMBIM
anogom. /ITp/

OIIK-1.1
OIIK-1.2
OIIK-1.3

1.1
JI1.2J12.1J13.
1J13.2
€)|




4.17

Tema 4. DeKTPOXUMHYECKUE CUCTEMBI
[Monsitust 00 IEKTPOIHBIX TOTCHIMAIAX.
ONEKTPOABHIKYILAS CUJIA U €€ U3MEPEHHE.
CraHnapTHBIN BOAOPOIHBIN dJIEKTPO/I, €r0
YCTPOICTBO U PUMEHEHHE, IIKaIa
CTaHJAPTHBIX ANEKTPOIHBIX
noTeH1uanoB. YpasHenue HepHera.
INoTeHIHaIBI METAIINIECKUX, FA30BBIX H
OKHCJIUTENBHO-BOCCTAHOBUTENBHBIX
3JEKTPOIOB.

laxpBaHWYECKHUE HEMEHTHL,
INIEKTPOABUKYIIIAS CUIIA, HATIPSDKEHUE U
€MKOCTb 3JIEMEHTOB. TOIUIUBHBIE
9IIEMEHTHI. AKKYMYJIATOPEI Pa3HBIX
THIIOB, UX YCTPOIICTBO U IPHMEHEHHUE B
MIPOMBILIIIEHHOCTH.

Onextponus. [locnenoBaTenbHOCTD
3JIEKTPOJHBIX MPOLECCOB. 3aKOH
®apanes. Berxoa 1o Toky. DIEKTpOIu3 ¢
PacTBOPUMBIM M HEPACTBOPUMBIM
aHogom. /Cp/

20

OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1
JI1.2J12.1J13.
1J13.2
€|

4.18

Bonoponnslit mokaszarens
I'mpponus coneit
OKHCIIATENIHbHO-BOCCTAHOBHUTEIbHBIC
peakuuu

Psn HanpsxkeHUi MeTaios.
T"anpBaHUYECKUN 2JIEMEHT

/Cp/

20

OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1
JI1.2J12.1J13.
1J13.2
€]

Pa3pnen 5. Xummus 371€eMeHTOB ¥ HX
coeMHEHH I

5.1

Tema.l Dnements! 1A, ITA nmoarpynn u
AJIFOMUHMI

MecTto BozOpO/a B
Ilepuonuueckoii cucreme
J.1.Menneneesa. M3otonsl Bogopoaa.
CrocoObI MOJTy4eHUs BOAOPOIa.
dusnyeckre U XUMUYECKHE CBOMCTBA
Bopopoa. CoelMHEHHsT BOJOPOAA C
MeTajulaMy 1 HemeTaiaMu. Boga u ee
cTpoeHue. JlmarpaMma COCTOSTHHS BOJIBI.
Bona B npupone. Xumudeckue u Gpuznko-
XHMHYECKHE CIIOCOOLI OUMCTKH
npupoaHoi Bojbl. [lepokeu Bogoposa,
MOJTy4eHUEe, CTPYKTYpa U CBOHCTBA.

[lenouynsie MeTambl,
HaX0XKJEHUE B IPUPOJIE U IOJTydEeHUE.
Baxxneiinme coelMHEHHs ETOUYHBIX
METaJUTIOB: OKCHJIBI, TUIAPOKCHIBI,
nepokcuabl. IlpuMeHeHue menoyHbIX
METAJJIOB M UX COCIUHCHMIA.
Buonorndeckas poiib COeTMHEHNUH HATPUS
u xanus. bepummmit. OKcua 1 THAPOKCU
OepriLIHs, X MOJTydeHUE U CBOUCTBA.

IIlenoyHo3eMeIbHEIE METAIIIBI
u maraui. [Tonyuenue, xumudeckue
CBOMCTBa OKCH/IOB, TUAPOKCHUIOB U COJIEH
MarHus, Kanblus u 6apus. JKectkocTb
BOJIBI U CIIOCOOBI e¢ ycTpaHeHwus. Poib
COCAMHEHHUI Kalblisd U MarHus B
CTPOUTEIBCTBE.
HaxoxxaeHue amoMUHHS B TIPUPOJIE.
[Tomy4eHue aqrOMHHUS B €T0 XUMHYECKIE
cBoiicTBa. CoeqMHEHMS aTIOMUHHUS C
KHCIOpOaAOM U Ta /JIex/

OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1
JI1.2J12.1J13.
1J13.2
Ol




52

Tema.l Dnements! 1A, ITA noarpynn u
AJTFOMUHMI

Mecro Bomopoaa B
Ilepuonuueckoii cucreme
J.M.Menneneesa. M3oronsl Boopoaa.
CriocoObI MOJTy4eHHUs BOAOPOIa.
duzngecKre 1 XUMUIECKHAE CBOHCTBA
Bojpopoa. CoeiuHEHHs BOJOPOAA C
MeTaJlaMu ¥ HeMeTaiiamu. Boja u ee
cTpoenwue. JlmarpaMma COCTOSTHUS BOJIBI.
Bona B npupone. Xumudeckue u Gpuznko-
XUMHUYECKHE CITOCOOBI OUUCTKH
nipupoaHo# Bojbl. [lepokcu Bogopona,
NI0JIy4€HUE, CTPYKTYpa U CBONCTBA.

[lenouynsie MeTasIbL,
HaxO0XCHHUE B IPUPOJIC U MOITyUYCHUE.
BaskHelie coeIMHEHUS IETOYHBIX
METaJUIOB: OKCHUJIbI, TUAPOKCHIBI,
nepokcuabl. IlpuMeHeHue menoyHbIX
METaJJIOB U UX COEIMHEHUH.
buonorudeckast poibs cOeqUHEHHU HATPUS
u kanus. bepwmii. Okcua 1 THAPOKCHT
OepHILTHS, MX MOJTyICHHE U CBOHCTBA.

[llemoyno3eMeTbHBIE METAILIBI
u maraui. [Tonyyenue, xumudeckue
CBOMCTBa OKCH/IOB, THAPOKCHUIOB U COJIEH
MarHus, kanblus u 6apus. JKectkoctb
BOJIBI U CITIOCOOBI €¢ ycTpaHeHwus. Poib
COCIIMHCHU KaJbLIUA U MarHus B
CTPOUTEILCTBE.
Haxoxxnenue anroMuHUS B IPUPOJIE.
[Tonmy4eHue aqrOMHHUS U €T0 XUMHYECKIE
cBoiictBa. CoeIMHEHUS AIFOMHHHUS C
kuciaopoaom u rai /Cp/

16

OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1
JI1.2J12.1J13.
1J13.2
€|
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Tema.l Dnements! 1A, ITA noarpynn u
AJTFOMUHMI

Mecro Bomopoaa B
Ilepuonuueckoii cucreme
J.M.Menneneesa. M3oronsl Boopoaa.
CriocoObI MOJTy4eHHUs BOAOPOIa.
duzngecKre 1 XUMUIECKHAE CBOHCTBA
Bojpopoa. CoeiuHEHHs BOJOPOAA C
MeTaJlaMu ¥ HeMeTaiiamu. Boja u ee
cTpoenwue. JlmarpaMma COCTOSTHUS BOJIBI.
Bona B npupone. Xumudeckue u Gpuznko-
XUMHUYECKHE CITOCOOBI OUUCTKH
nipupoaHo# Bojbl. [lepokcu Bogopona,
NI0JIy4€HUE, CTPYKTYpa U CBONCTBA.

[lenouynsie MeTasIbL,
HaxO0XCHHUE B IPUPOJIC U MOITyUYCHUE.
BaskHelie coeIMHEHUS IETOYHBIX
METaJUIOB: OKCHUJIbI, TUAPOKCHIBI,
nepokcuabl. IlpuMeHeHue menoyHbIX
METaJJIOB U UX COEIMHEHUH.
buonorudeckast poibs cOeqUHEHHU HATPUS
u kanus. bepwmii. Okcua 1 THAPOKCHT
OepHILTHS, MX MOJTyICHHE U CBOHCTBA.

[llemoyno3eMeTbHBIE METAILIBI
u maraui. [Tonyyenue, xumudeckue
CBOMCTBa OKCH/IOB, THAPOKCHUIOB U COJIEH
MarHus, kanblus u 6apus. JKectkoctb
BOJIBI U CITIOCOOBI €¢ ycTpaHeHwus. Poib
COCIIMHCHU KaJbLIUA U MarHus B
CTPOUTEILCTBE.
Haxoxxnenue anroMuHUS B IPUPOJIE.
[Tonmy4eHue aqrOMHHUS U €T0 XUMHYECKIE
cBoiictBa. CoeIMHEHUS AIFOMHHHUS C
KHCIOpOaAOM U Tai /JIex/

OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1
JI1.2J12.1J13.
1J13.2
€|
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Tema.l Dnements! 1A, ITA noarpynn u
AJIFOMUHMI

Mecro Bomopoaa B
Ilepuonuueckoii cucreme
J.M.Menneneesa. M3oronsl Boopoaa.
CriocoObI MOJTy4eHHUs BOAOPOIa.
du3nyecKkrue 1 XUMHYSCKHE CBOMCTBA
Bojpopoa. CoeiuHEHHs BOJOPOAA C
MeTaulaMu U HemeTaiaMu. Boga u ee
cTpoenwue. JlmarpaMma COCTOSTHUS BOJIBI.
Bona B npupone. Xumudeckue u Gpuznko-
XUMHYECKHE CITIOCOOLI OUMCTKH
nipupoaHo# Bojbl. [lepokcu Bogopona,
NI0JIy4€HUE, CTPYKTYpa U CBONCTBA.

[lenouynsie MeTasIbL,
HaxO0XCHHUE B IPUPOJIC U MOITyUYCHUE.
Baxxneiinme coeIuHEHHs METOUYHBIX
METaJUIOB: OKCHUJIbI, TUAPOKCHIBI,
nepokcuabl. IlpuMeHeHue menoyHbIX
METaJJIOB M UX COCIUHCHMIA.
Buonorudeckas poib CoeTMHEHNUH HATPHUS
u kanus. bepwmii. Okcua 1 THAPOKCHT
OepHILTHS, MX MOJTyICHHE U CBOHCTBA.

[llenouHO3eMENbHEIC METAIIEI
u maraui. [Tonyyenue, xumudeckue
CBOMCTBa OKCH/IOB, THAPOKCHUIOB U COJIEH
MarHus, kanblus u 6apus. JKectkoctb
BOJIBI U CITIOCOOBI €¢ ycTpaHeHwus. Poib
COCAMHEHHUI KalbLUsd U MarHus B
CTPOUTEILCTBE.
HaxoxxaeHne amoMUHHS B TIPUPOJIE.
[Tonmy4eHue aqrOMHHUS U €T0 XUMHYECKIE
cBoiicTBa. CoeMHEHHST aTIOMUHHUS C
kuciaopoaom u ran /Tlp/

OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1
JI1.2J12.1J13.
1J13.2
€|

5.5

Tema 3. OOuIue cBOMCTBA METAIIOB
OOmas xapakTepuCTHKa,
KpHUCTaJITHUECKOe CTpOeHHE, (PU3UIECKUe
M XUMUYECKHE CBOMCTBA METAIIJIOB.
Haxoxxaenue B mpupojie U NOTydeHHE,
METO/bI OYMCTKHU.
ITonoxeHne METAIIIOB B IEPUOAMYECKON
cuctreme JI.1.MenzaeneeBa. XuMu4IecKkue
CBOMCTBA METAIIOB. KHCIIOTHO-OCHOBHEIS
CBOMCTBA COSIUHEHUN METAJIJIOB.
3aKOHOMEPHOCTH U3MEHEHUS
XAMHYECKHX CBOMCTB METAJIOB U UX
COEIM-HCHUH B rpymmnax.

Tema 4. OCHOBBI XUMHH BSDKYLLMX
BEIIECTB

Obumme HU3NKO-XUMUYECKHE
CBOMCTBa BSDKYLIMX BellecTB. VI3BecTb.
IMoptnannckuit nement. Kopposust 6erona
1 MeToJIbl 00pBOBI ¢ Hell. [ mMHO3eMuCThIN
LIEeMEHT. [ urcoBble BSKYILUE BEIIECTRA.
I'Mmnco-nieMeHTHO-TTYIII0IaHOBEIE
BsDKyILUE BenlecTa. [Ipumenenue
XUMHUYECKHUX 3HAHUH, TOTyYEHHBIX B
TpoLecce U3y4eHHs! JUCLUIUINHBIL IS
pemeHus mpoGeM mpodeccHoHaNTBEHOM
JeqarenbHOCTH. [IpuMeneHme
“H(POPMALIMOHHO-KOMMYHUKAITMOHHBIX
TEXHOJIOTHH JUTA peIIeHHs 3a1a4
Po(eCCHOHATBHOM JESITETEHOCTH
/Cp/

18

OIIK-1.1
OIIK-1.2
OIIK-1.3

J1.1
JI1.2J12.1J13.
1J13.2
€|




5.6 Brruecnenue TeroBEIX 3G GEKToB U 2 2 OIIK-1.1 J1.1 2

omnpeesIeHUEe BO3MOXHOCTH OIIK-1.2 JI1.2J12.1J13.
CaMOTIPOU3BOJILHOTO MPOTEKAHUS OIIK-1.3 1J13.2
XMMHUYECKHX peakiui /J1a6/ €|
5.7 Amowmunnil. CoeguHenus 6opa u 2 16 OIIK-1.1 J1.1 0
amomunus /Cp/ OIIK-1.2 | JI1.2J12.1JI3.
OIIK-1.3 1J13.2
€|
Pa3nes 6. DineMeHTHI OpraHu4ecKkoii
XUMUAHA
6.1 IIpeamer opranuueckoit xumun. Teopus 2 1 OIIK-1.1 JI.1 0
xuMmudeckoro crpoenuss A.M. byrieposa. OIIK-1.2 | JI1.2J12.1JI3.
Knaccudurkanms u HOMEHKIaTypa OIIK-1.3 1J13.2
OpPraHUYECKUX COCAMHEHHM. 21

Opranuyeckue COeAUHEHUS,
NIPUMEHSIEMBIE B CTPOUTEIILCTBE
(zpeBecuHa, OUTYMBI, IETTH, JIAKH,
KpacKu, OBEPXHOCTHBIE TTOKPBITHS).
HaxoxxaeHue opraHM4ecKux coeIMHEHUI
B Ipupoze. Bo3oOHOBIIsIEMbIE HCTOUHUKH
opraHuueckux coeauHeHnuil. [loaydenue
1 XUMUYECKHE CBOMCTBAa OCHOBHBIX
KJIACCOB OPraHUYECKHX COCTUHEHHMH.

/JTex/

6.2 IIpenmer oprannueckoi xumuu. Teopus 2 16 OIIK-1.1 J1.1 0
xuMHu4eckoro ctpoerus A.M. bytnepoga. OIIK-1.2 | JI1.2J12.1J13.
Krnaccudumkarnus u HOMeHKIIaTypa OIIK-1.3 1J13.2
OPTraHWYeCKUX COCIUHCHHUH. €|

Opranuyecknue COeAMHEHHUS,
MIPUMEHSEMBIE B CTPOUTENBCTBE
(mpeBecuna, OUTYMBI, IETTH, JIAKH,
KpacKu, TOBEPXHOCTHBIE TIOKPBITHS).
HaxoxneHne opraHM4ecKuX coeTUHEHUI
B Iprpoze. Bo3oOHOBIIsIEMbIE HCTOUHUKH
opraHuueckux coeaunenuil. Ilonyuenue
U XUMUYECKHE CBOICTBA OCHOBHBIX
KJIACCOB OPIaHUYECKHX COCANHEHUIN.

/Cp/
6.3 VYrnepon u kpeMHUN 2 16 OIIK-1.1 J1.1 0

Peakiun oOHapy»eHUsT KATHOHOB U OIIK-1.2 | JI1.2J12.1J13.

aHUOHOB B pacTBOpE OIIK-1.3 1J13.2

/Cp/ 31

6.4 /Ox3amen/ 2 10 OIIK-1.1 J1.1 0
OIIK-1.2 | JI1.2J12.1J13.
OIIK-1.3 1J13.2
€]
5. ®OHJ OLIEHOYHBIX CPEJACTB
5.1. Bonpochl K IPOMEeKYTOYHOM aTTecTAlUH

L. OCHOBHBIE XHMUYECKHE ITOHATHSA U 3aKOHBI XUMHHU (aTOM, MOJIEKyJa, aTOMHasl U MOJEKyIsIpHas Macca, BaJCHTHOCTb,
skBHUBaJIeHT, Mouib). OIIK 1-1 OIIK-1.2, OIIK 1-3
2. OKBUBAJIECHT M SKBUBAJICHTHAs Macca. DKBUBAJIEHTHI IPOCTHIX U ciokHBIX Bemmect. OIIK 1-1 OIIK-1.2, OIIK 1-3
3. OcHOBHBIE cBeieHHs O cTpoeHHH aroMoB. CocTaB aToMHbIX siiep. M3oronsr. M3o06apsr. OIIK 1-1 OINK-1.2, OIIK 1-3
4. Crtpoenue aroma. IlonsTre 06 amekTpoHHOM ob6nake u opOutanu. KBanToBble uncna u ux Bzaumocssizb. OIIK 1-1 OIIK-
1.2, OIIK 1-3
5. ®DopMmBl opbHTaNel M TOPSAOK 3arodHEHHs uX uekTpoHaMu. [pasuno 'yama, npuamumn [Taymm. OINK 1-1 OIIK-1.2,
OIIK 1-3
6. OnekTpoHHBIE M aToMHOrpaduueckue Gpopmyinsl. HopmansHoe 1 BO30yKA€HHOE COCTOSIHUE aTOMOB. [IpHunHEI
nepeMeHHoM BanenTHoctu aromoB. OIIK 1-1 OIIK-1.2, OIIK 1-3
7. Ilepuonuueckuil 3akoH u nepuoaudeckas cucrema .M. Menneneesa. CTpykTypa NepUOAUYECKON CUCTEMBI 3JIEMEHTOB B

CBETE COBPEMEHHOH TEOPHH CTPOEHUs aTOMOB (TIEPHOA, TPpyIIa, Ne-rpyIibl, MOPSIKOBBI HOMEP JIEMEHTOB, JIEKTPOHHBIE
ananorn). OIIK 1-1 OIIK-1.2, OIIK 1-3

8. [epuomuyeckoe N3MEHEHNE CBOMCTB XUMHUYECKUX JIEMEHTOB (aTOMHBIC M MOHHBIC PaJMyChl, SHEPTUST HOHHU3AIINH,
CPOJZICTBO K DJIEKTPOHY, SJIEKTPOOTPULIATEILHOCTD, OKHACITEIbHO-BOCCTAHOBUTENbHBIE CBOIicTBA) M uX npuHIMTBL. OIIK 1-1 OIIK-
1.2, OIIK 1-3




9. XuMuueckasi CBs3b €€ KOJIMYECTBEHHbIE XapaKTepUCTUKHU (IUIMHA, YHEPTHUsl, HAIPaBIEHHOCTh, HACHIIIAEMOCTb, KPaTHOCTD
CBsI3M, CUTMa- U K- cBsi3K). CyHOCTh MeTo/1a BasieHTHBIX cBsized (BC). OcHOBHBIE BU/bI XMMHUECKO#H cBsi3u 110 MeToay BC. OITK
1-1 OIIK-1.2, OTIK 1-3

10. KosanenTHast cBs3b 1 ee npupoaa. [lonsapHas u HenosnspHas KoBalXeHTHas cB3b. JunoneHsrii moment. OIIK 1-1 OINK-
1.2, OIIK 1-3

11. HoHHas cBs3b, e¢ MpUpoAa. Y CIOBUS 00pa30BaHMsI HOHHBIX MOJIEKYJ. DiekTpooTpunareasbHocts. OINK 1-1 OITK-1.2,
OIIK 1-3

12. JIOHOPHO-aKIENTOPHBIH MEXaHU3M 00pa30BaHMS KOBAJICHTHOH cBs3u. OOpa3zoBaHHe KOMIUIEKCHBIX coenuHeHnid. OIIK 1-
1 OIIK-1.2, OIIK 1-3

13. I'ubpuan3a3ust KoBasieHTHOW CcBsi3u U cTpoenue Monekyn CH4, BeCl2, BCI3. OIIK 1-1 OIIK-1.2, OIIK 1-3

14. [onsaTHe o BomopoaHo# u metammnueckoi cs3u. OIIK 1-1 OITK-1.2, OIIK 1-3

15. KomrnekcHble coetuHeHHs, UX 00pa3oBaHue U cocTaB. KOMIIEKCHbIE COEMHEHUS! KATHOHHOTO U aHUOHHOTO THIIA.
CtpoeHue u xumudeckas cBs3b B KoMiuiekcHbIx coenuuenusx. OIIK 1-1 OIIK-1.2, OIIK 1-3

16. YcrolunBoCTh KOMIUIEKCHBIX coequHeHni. Koncranta Hecroiikoct (KH). OTinmune KOMIUIEKCHBIX COSAMHEHUH OT
nsouueix cosei. OIIK 1-1 OIIK-1.2, OIIK 1-3

17. OHepreruueckue dPQPeKThl XUMUUECKUX peakiuii. BHyTpeHHsst sHeprus u SHTanbmus. TepMOXMMHYECKHE PACUCTHI.
3akon ['ecca. OIIK 1-1 OIIK-1.2, OIIK 1-3

18. OHTponHs U ee U3MEHEHHE IPU XMMHUYECKHUX Iporneccax. DHeprus ['mb0ca. HanpaBneHHOCTs XUMHYECKHX peaknuii,
BO3MOXHOCTB uX ocymectsiaenus. OIIK 1-1 OIIK-1.2, OIIK 1-3

19. CKOpoCTh XUMHYECKUX peakuuil. 'oMoreHHbIe U reTeporeHHble peakiyuu. PakTophl, BIUSIONIME HA CKOPOCTh XUMHYE-
CKHUX peaknuil. DHepris akTHBaNH, 3aKOH feiicTBrs Macc. [Ipasnno Bant-TI'opopa. OIIK 1-1 OIIK-1.2, OIIK 1-3

20. OO6paruMble 1 HEOOpAaTUMBIE XMMHUECKHE PEaKIui. XUMHUIecKoe paBHOBecHe. KOHCTaHTa XMMHUYECKOTO paBHOBECHSL.
®daxkTopsl, BIHUIIONIME HA CMelleHue XuMuieckoro paHosecus. [Ipuniun Jle-Ilarense. OIIK 1-1 OINK-1.2, OTIK 1-3

21. IMonstne o pactBopax. CriocoOBI BEIpaXCHUS KOHIECHTpaMu. PactBopuMocTs. Xummdeckas npupona pactsopos. OIIK 1
-1 OIIK-1.2, OIIK 1-3

22. Oco0eHHOCTH BOABI KaK pacTBOPHUTENS. DJIEKTPOIUTHUEcKas auccoruanus. Cradble U CUIbHBIE DIIEKTPOIUTEI.
Koncranter qucconmanuu. OIIK 1-1 OIIK-1.2, OIIK 1-3

23. HonHble peakuuy. YcaoBUs UX NpOTeKaHUs. MIOHHO-MOJIEKYISIpHOE ypaBHEHUE. DIEKTPOIUTUYECKAs AUCCOLUALINS
BoJbI. Bomopoaustit mokasatens. ['uaponus coneit. OIIK 1-1 OIIK-1.2, OIIK 1-3

24. OKHUCIUTENTPHO-BOCCTAHOBUTENBHBIE peakiuy. CTEeNeHb OKHCICHHUs U BaIEHTHOCTh. TUMUYHBIE OKHCIUTEIN U BOCCTAHO-

BuTenu. Kimaccupukanus OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX MPOIECCOB (MEKMOJICKYISPHBIC, BHYTPUMOJICKYIISIPHBIE,
camookwucienus - camoBocctanoBnenns). OIK 1-1 OIIK-1.2, OIIK 1-3

25. Metonbl ypaBHUBaHHS OKHUCIHUTENbHO-BOCCTaHOBUTENBHBIX peakiuii. OIIK 1-1 OIIK-1.2, OIIK 1-3

26. Meramrel. Haxoxxnenue B npupoae. OCHOBHBIE CIIOCOOBI ITOMyYeHHsT MeTaJUIoB. [loirydeHre MeTauioB BBICOKOM
guctoTel. OIIK 1-1 OIIK-1.2, OIIK 1-3

27. Dusnueckre ¥ XUMHUYECKHE CBOMCTBA MeTauioB. OTHOIIEHHE METAIIIOB K Boze, Kucioram u menodam. OIIK 1-1 OIIK-
1.2, OIIK 1-3

28. INonsTne 06 amexTpoaHOM HOoTeHIMae. Bomopoanstiit anektpon. CTaHmapTHBIE 3JEKTPOIHBIC MOTSHIHANEL, P
HaIMpsDKEHUI METaJUIOB U BBIBOJIBI BeITEKaroIue U3 Hero. YpasHenue Hepuera. OIIK 1-1 OIIK-1.2, OIIK 1-3

29. lanpBannueckue meMenTsl. [IpuHIUN JeicTBHS raJbBaHUYECKOTO 3JeMeHTa. AHOAHOE OKHCIEHHE U KaTOAHOE
BoccranoBienue. DJIC ragpBaHnueckoro aneMeHTa. Konnenrpamuonnsie ranpBanndeckue snementsl. OIIK 1-1 OINK-1.2, OTIK 1-3
30. Bupapl ranbBaHMYECKUX HJIEMEHTOB: NIEPBUYHbIE U BTOPUYHBIE. AKKYMYJIATOpb! U npuHnun ux neicreus. OIIK 1-1 OIIK-
1.2, OIIK 1-3

31. Kopposust meTanmioB u ocHOBHbIE BUBI ee (Xumuueckas u anekrpoxumuueckas). [Tpumepsr. OIIK 1-1 OITK-1.2, OIIK 1
-3

32. DneKTpoXxuMUYecKas KOppo3us, ycloBUs U MpU4MHbL ee Bo3HUKHOBeHMs. ITpumepsl. OIIK 1-1 OIIK-1.2, OIIK 1-3

33. MeToabl 3alIUThl METAIOB OT KOPPO3UH: 3aLUTHBIE TOKPBITHS, IEKTPOXUMHYECKHE METOAbI (IPOTEKTOPHAs, KaTOAHAS

W aHOJHAs 3amuTa). VI3MeHeHHe CBOWCTB KOPPO3UIHON Cpe/ibl; HHTHOUTOPEI KOPPO3UU. DKOHOMUYIECKOE 3HAYCHHUE 3AIIUTHI

METAJIIOB OT KOPPO3uH. Mephl IO COXpaHEHHUIO | 3alUTe SKOCHCTEMBI B X0ZIe CBOSH OOIIECTBEHHOH 1 TpodeccHoHaIbHON
nestenbHocTr. OIIK 1-1 OIIK-1.2, OI1K 1-3

34, Onextponus. [locaenoBaTenbHOCT 3JAEKTPOAHBIX MPOLECCOB. BBIX0A MO TOKY. DJEKTPONH3 ¢ paCTBOPUMBIMHU U Hepac-
tBOpUMbIMH aHofamu. OIIK 1-1 OIIK-1.2, OIIK 1-3

35. DNeKTpoIn3 paciiaBoB U pacTBOpoB. loreHnuan pasnoxenus. 3akonsl Papanes. [locnenoBaTeIbHOCTh OCAKICHUS
MeTaJoB U3 cMeuanHoro snektponuta. OIIK 1-1 OINK-1.2, OIIK 1-3

36. [pakTHyeckoe MpUMEHEHNE JICKTPOIIN3a: NoMydeHie u paguHupoBaHue MeTanioB. [lomydeHre Bogopoaa, KACIOpoaa U
npyrux npoaykros. OIIK 1-1 OIIK-1.2, OIIK 1-3

37. Jlerkue KOHCTPYKLIMOHHbBIE METAJIBI: MarHUi, OepUILIHHA, amOMUHUH, THTaH. DIEKTPOHHOE CTpoeHHe uX. Pu3nueckue u
XHUMHUYECKHE CBOWCTBA, oydeHue. Mcnonp3oanue B Texnuke. OIIK 1-1 OITK-1.2, OIIK 1-3

38. TspKenmsle KOHCTPYKIIMOHHBIE METaJUTBI: JKelle30, KoOaNbT, HUKeNb, Meib. CTpoeHne atoMoB. DU3MUYecKne U XHMHUIECKHE
csoiictra. OIIK 1-1 OIIK-1.2, OIIK 1-3

39. WnctpymenTansHble U abpaszuBHble. bop, 6opuabl. Yriaepon u ero amioTponHsle GopMsl - rpadurt, anmas. KapOunsr;
ucnoisb3oBanue kapouaos B Texnuke. OIIK 1-1 OIIK-1.2, OIIK 1-3

40. ITomynpoBoAHUKOBBIE MaTepHajbl: KPEMHHM, repMaHuii, cyppMa, BucMyT. CTpoeHue ux aromoB. dusndeckue u
XUMHUeckue cBoiicTra. [IpakTudeckoe 3HaueHue ux. [IpuMeHeHne HHPOPMAIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOIOTHH I

peterus 3ana4 npodeccruonansHoi aeateabHoctr OIIK 1-1 OTIK-1.2, OIIK 1-3

5.2. Texyuuii KOHTPOJIb H KOHTPOJIL CPC

BapuanTt Nel




1. Ykazats Tuun cBs3u B Mostekynax NH3, CaCl2, A1203, BaS. Kakue 35eKTpoHbI IPUHIMAIOT y4acTHe B 00pa30BaHUU CBA3EH,
UMeeT JIM MecTo THOpuau3anus (kakasi) u [ - cBa3p? [lokaxkuTe HanpaBieHne NepeKpbIBaHUs AJIEKTPOHHBIX 001akoB. KakoBa
(dhopma Moreky?

2. Beraucnute, mpu Kaxoif TeMeparype HauHeTCsl JUCCOIHAIHS IeHTaxIopuaa Gocdopa, MpOTEKAOIas 10 yPAaBHEHHUIO:
PCI5(r) = PC13(r) + CI2(r); [H =+92,59 /.

3. KoHcranra paBHoBecusi romoreHHou cuctembl N2 + 3H2 <> 2NH3 npu Hekoropoii remneparype pasHa 0,1. PaBHoBecHbIE
KOHIICHTPAIINX BOJIOPOA ¥ aMMHaKa cooTBeTCTBeHHO paBHbI 0,2 1 0,08 Mois/n1. BeramcianTe paBHOBECHYIO W HCXOTHYIO KOHIICH-
Tpaiuu a3oTa.

4. CocTaBbTe CXEMy, HAIIMIINTE 3JIEKTPOHHBIE YPABHEHUS MEKTPOJHBIX MpoleccoB U Beruucaute 3JC raabBaHUYECKOTO
3JIe"MEHTA, COCTOSIIETO M3 CBUHIIOBOH M MarHWEBOIl INTACTHH, OMYIICHHBIX B PACTBOPHI CBOMX coJiel ¢ KoHIeHTpanueit CM Pb2+
= CM Mg2+= 0.1 mons/n. EO Pb2+/Pb =-0,127 B, E0O Mn2+/Mn =-1,18 B.

5. JInst cnenyromux ypaBHeHUN Togo0paTh K03 puiineHTs:

1) METO/IOM 3JIeKTpoHHOro Oananca (1,2,3)

2) METO/IOM ToTypeakiuit (4,5)

YKaKuTe OKUCIUTENh U BOCCTAHOBUTE.

MnO2 + 02 + KOH (1 K2MnO4 + H20

K2SnO3 + Br2 + KOH [ K2SnO4 + KBr + H20

H3As03 + KMnO4 +KOH (1 K3AsO4 +K2Mn0O4 + H20

H3AsO3 + KMnO4 + H2S04 [1 H3As0O4 +K2S04 + MnSO4 + H20

K2Cr207 + KJ + H2SO4 — Cr2(S04)3 + K2S04 + J2 + H20

6. DJIeKTpoNH3 pacTBOpa HUTparTa cepedpa MPOBOIMIIH IIpH CHIle ToKa 2 A B TedeHne 4 4. COCTaBbTe 3JIEKTPOHHbBIE YpaBHE-HUS
MPOLIECCOB, MPOUCXOAAIMNX Ha deKkTponaax. Kakas macca cepebpa BeIIennIach Ha KaTofie ¥ KakoB 00beM rasa (H.y.), Bblae-
JMBHIErocs Ha aHoje?

Bapuant Ne2

1. Yxa3zatp Tun cBs3u B Monekynax H20, NH3, N2H4, N2. Kakue 31eKTpoHbI IPUHUMAIOT ydacTHe B 00pa30BaHUU CBA3EH, HMEET
1M MecTo ruOpuau3anys (kakas) u [ - cs3b? [lokaxuTe HaNpaBIeHUE EPEKPhIBAHUS 3JIEKTPOHHBIX 001aKk0B. KakoBa opma
MoJIeKyIn?

2. Beraucnure [1H, [0S, u [1G peaknuu, npoTtekaromei no ypasaenuto Fe203(x)+3H2(T) = 2Fe(x)+3H20(r). Bo3moxHna 11 pe-
akuus BoccranoBienus Fe203 Bonopomom npu 500 u 2000 K?

3. Ucxonusie kornerTpamu [NOJucx u [Cl2]ucx B romorernHoit cucteme 2NO + CI2 <> 2NOCI cocrasistor coorBeTcTBeHHO 0,5
u 0,2 MoJIB/11. BRIIHCINTE KOHCTAaHTY PAaBHOBECHS, €CJIM K MOMEHTY HaCTYII JIEHUs paBHOBecus npopearuposaio 20% NO.

4. Onpenenure, kKakoi u3 21ekTpoAoB B nape Al/AI3+ u Ni/Ni2+ Gyzaer otpunarensHblii. COCTaBbTe ralbBaHUYECKH DIIEMEHT,
HATMIINTE YPaBHEHHUS 3JCKTPOIHBIX TporieccoB U onpeaenute DJ[C atoro anementa, eciu EO Ni2+/Ni =-0,25B, E0 AI/AI3+ = -
1,66 B.

5. Jlns caemyromux ypaBHEHHH T0100paTh KO3 GUIIUCHTH:

1) METOJIOM 3JIeKTpoHHOro Oananca (1,2,3)

2) METOJIOM ToTypeakiuit (4,5)

YKaKuTe OKUCIIUTENh U BOCCTAHOBUTEI.

K2Cr207 + KJ + H2S04 — Cr2(S04)3 + K2S04 + J2 + H20

KMnO4 + HBr — Br2 + KBr + MnBr2 +H20

FeSO4 + K2Cr207 + H2S04 — Fe2(S0O)3 + Cr2(S04)3 + K2S04 + H20

H3AsO3 + KMnO4 + H2S04 [1 H3As0O4 +K2S04 + MnSO4 + H20

K2Cr207 + Br2 + NaOH — Na2CrO4 +NaBr + H20

6. Ha ckoTbKO yMEHBIIIUTCS Macca cepeOpsIHOTO aHO 1A, €CIH AIIEKTposu3 pacTBopa AgNO3 mpoBOANTH MPH CHIIE TOKa 2 A B
tedenue 38 muH 20 ¢? CocTaBbTe dJEKTPOHHBIE YPAaBHEHUS MPOLIECCOB, MPOUCXOSAIINX Ha TPa(QUTOBBIX IIEKTPOAAX.

BapuanT Ne3

1. Ykazate Trn cBs13u B Mostekynnax NH3, CaCl2, BaS, H20. Kaxkue 31eKTpoHBI IPHHAMAIOT Y4acTHE B 00pa30BaHUH CBA3EH, MMeeT
1u MecTo rudpuan3amms (kakas) u [ - cBa3p? [lokaxuTe HampaBieHHE IEPEKPHIBAHIS IEKTPOHHBIX 00akoB. Kakosa dopma
MoJIeKyI?

2. Ha ocHOBaHMM CTAaHIAPTHBIX TEIUIOT 00Pa30BaHUS U aOCONFOTHBIX CTaHAAPTHBIX SHTPOIHI COOTBETCTBYIOIINX BELICCTB
BerauciuTe [1G0298 peakinm, npoTekatomeii o ypasHernto CO2(r)+4H2(r)=CH4(r)+2H20(x). Bo3moxHa 1111 3Ta peakuus npu
CTaHIApPTHBIX YCIOBUAX?

3. IIpu HekoTopoii Temneparype paBHOBecue romoreHHOU cucteMbl 2NO + 02 «» 2NO2 ycTaHOBWIIOCH TP CJIETYIOUINX KOH-
HNEHTPaNUAX pearnpyromux BemecTs (Monb/n): [NO]P = 0,2; [O2]P = 0,1; [NO2]P = 0,1 Moib. Beraucnure KOHCTAaHTY paBHOBECHS
U UCXOHY!0 KoHIeHTpanuio NO u O2.

4. CocTaBbTe CXeMy TalbBaHUUECKOTO 3JIEMEHTA, COCTOSALIETO U3 IIACTUH LIMHKA U XKeJie3a, OTPYKEHHBIX B PaCTBOPHI UX COJIEH.
Harmmure s1ekTpoHHBIE ypaBHEHUS MPOIIECCOB, MMPOTEKAIOIINX Ha aHOJE U Ha KaToze. Kakoil KoHIIeHTpay Halo OBLTO OBl B3STH
WOHBI xene3a (+2) (Monb/i), utoosl DJIC sremenTa crana paBHO# Hymro, eciid CM Zn2+= 0.001 mons/n? EQ Zn2+/Zn =-0,76B, EO
Fe2+/Fe =-0,44 B.

5. JInst cneayromux ypaBHeHHI T0100paTh K03 QUITUEHTHI:

1) METOJIOM 3JIeKTpoHHOro Oananca (1,2,3)

2) METOAOM Moypeakuuil (4,5)

YKaxure OKUCIUTENb U BOCCTAHOBUTEb.

KMnO4+ H2S04 +H2S [1 K2S04 + S + MnSO4 + H20

NiS + H202 + 2CH3COOH [ S + Ni(CH3COO)2 + H20

H3AsO03 + KMnO4 +KOH ] K3AsO4 +K2Mn0O4 + H20




FeSO4 + KMnO4 + H2S04 [1 Fe2(S04)3 +K2S04 + MnS0O4 + H20

K2Cr207 + KJ + H2SO4 — Cr2(S04)3 + K2S04 + J2 + H20

6. Dnextponu3 pacteopa CuSO4 mpoBoauIN ¢ MEIHBIM aHOJIOM B TeueHue 4 4 npu cuiie Toka 50 A. IIpu atom Beigenuinocs 224 ¢
Mear. Beraucnnre BEIXOJ IO TOKY (OTHOILIIEHHE MACChI BBIJCTUBILETOCS BEIIECTBA K TEOPETHUECKH BO3MOXHOH). CocTaBbTe
JJIEKTPOHHBIC YPABHEHHS HPOLECCOB, MPOMCXOMAIINX HA JICKTPOIAX B CIIy4ae MEIAHOTO U YTOJIBHOTO aHO/IOB.

Bapuant Ned4

1. Yka3zatp Tin cBsi3u B Mojiekynnax SiO2, SnCl4, PC15, MgF2. Kakue 351eKTpOHbI MPUHAMAIOT y4acTHE B 00pa30BaHUH CBA3EH,
MMeeT JIN MeCTO THOpuau3anus (kakas) u [ - cBa3p? [lokakute HanpaBleHHE TEpEKPBIBAHAS IEKTPOHHBIX 00akoB. Kakosa
(opma monexyn?

2. Ha ocHOBaHUM CTaHJApPTHBIX TEIIOT 0Opa30BaHUS U aOCONIIOTHBIX CTaHAAPTHBIX SHTPOMHUI COOTBETCTBYIOIINX BELIECTB
Berauciure [1G0298 peakuuu, nporekaromieid o ypasHeHuro 4NH3(r) + 502(r) = 4NO(r) + 6H20(r). Bo3zmoxkHa 11 3Ta peakuus
TIPU CTAHAAPTHEBIX YCIOBHAX?

3. KoncranTa paBHOBecust romoreHHoit cucteMsl N2 + 3H2 < 2NH3 npu HexoTopoii TemnepaType pasHa 0,1. PaBHOBecHbIE
KOHIIEHTPAIM¥ BOAOPO/Ia U aMMHUaKa cooTBeTcTBeHHO paBHbl 0,2 n 0,08 Mosib/i1. BeruncianTe paBHOBECHYIO M HCXOHYIO KOHIIEH-
TpaIyy a3oTa.

4. CocTaBbTe CXEMY, HAIIUILIUTE HJIEKTPOHHBIE YPaBHEHHUS DIIEKTPOIHBIX Ipo1ieccoB U Bbruncnute DJ1C ranbBaHuuecKOro
9JIe"MEHTa, COCTOSILETO U3 CBUHIIOBOM M MAarHMEBOH MJIACTHH, OMYIIEHHBIX B PACTBOPHI CBOMX colieil ¢ koHueHTpauueir CM Pb2+
= CM Mg2+=0.01 monrp/n. EO Pb2+/Pb =-0,127 B, EO Mn2+/Mn =-1,18 B.

5. Jlna cuenyromux ypaBHEHHH T0100paTh KO GHUITIESHTHL:

1) METOAOM 3JIeKTpoHHoro Oamanca (1,2,3)

2) METOJIOM mostypeakuuii (4,5)

YKaXuTe OKUCIUTENh U BOCCTAHOBUTEID.

Mg + HNO3 [ Mg(NO3)2 + NH4NO3 + H20

H3AsO3 + Zn + HCI [ AsH3 + ZnCI2 + H20

NaVO02 + H202 + H2SO4 — HVO3 + Na2S04 + H20

KNO2 + KMnO4 + H2S0O4 [1 KNO3 +K2S04 + MnSO4 + H20

Cu2S + HNO3— Cu(NO3)2 + H2S04 + NO + H20

6. CocraBbTe 3JIEKTPOHHBIC YPaBHEHUs MPOIECCOB, IPOUCXOASIINX Ha IPAUTOBBIX EKTPOIax MPH AIEKTPOIN3E Pac-ILIaBOB U
BogHEIX pactBopoB NaCl n KOH. Cxonbko nuTpoB (H.y.) ra3a BEIACINATCS HA aHOJE MPH JIEKTPOIHN3E THAPOKCHIA Ka-JIHs, eCITH
3JIEKTPONIN3 IPOBOAUTH B TeueHue 30 MuH npu cuiue Toka 0.5 A?

BapuanT No5

1. Ykazate tTrn cBs13u B Mosrekynnax HCN, SiH4, CO, NO2. Kakne 31eKTpoHBI IPHHAMAIOT yIacTHe B 00pa30BaHMH CBSI3EH, IMEeT
1u MecTo rudpuan3amms (kakas) u [ - cBa3p? [lokaxuTe HampaBieHHE IEPEKPbIBAHIS IEKTPOHHBIX 00nakoB. Kakosa dopma
MoJIeKyI?

2. Vcxons U3 3HAUCHMH CTaHAAPTHBIX TEIUIOT 00pa30BaHMS M a0COIIOTHBIX CTAHIAPTHBIX SHTPOITHIA COOTBETCTBYIOLIUX BE-IIIECTB,
BerauciuTe [1G0298 peakinm, npotekatomeit o ypasaernto NH3(r) + HC1(r) = NH4Cl(x). Moser i 9Ta peakuus pu
CTaHJAPTHBIX YCIOBUSAX UATH CaMOIIPOU3BOILHO?

3. Koncranra paBaoBecusi romoreHHo# cucreMmbl CO(T) + H20(r) «+» CO2(r) + H2(T) npu HEeKoTOpo# Temrieparype paBHa 1.
Brruncnnte paBHOBECHBIC KOHIIEHTPAIMH BCEX PEarupyrONINX BEIIECTB, €CIIM NCXOIHbIe KOHIICHTpanuy paBHBI (Monb/n): [COJucx
=0,10; [H20]ucx = 0,40.

4. CocTaBbTe CXeMy, HaITUILIUTE AJIEKTPOHHBIE YPaBHEHHUS AJIEKTPOJIHBIX MIpolieccoB U Borunciute D/IC raabBaHUUECKOro 2JIEMEHTa,
COCTOSIIIETO U3 CepeOPSIHBIX 3JEKTPOJIOB, ONMyIIeHHbIX: TepBbIid: B 0.01 H., a Bropoi B 0.1 H. pacTBopbl AgNO3.

EO0 Agt+/Ag=+0,8 B.

5. JInst cnenyromux ypaBHeHUN Iogo0paTh K03 puiineHTs:

1) METOIOM 3JIeKTpoHHOro Oananca (1,2,3)

2) METO/IOM ToTypeakiuii (4,5)

YKaKuTe OKUCIUTENh U BOCCTAHOBUTEI.

K2Sn0O3 + Br2 + KOH [0 K25n04 + KBr + H20

H3As03 + KMnO4 +KOH [] K3As04 +K2MnO4 + H20

Na3AsO3 + K2Cr207 + H2SO4 [ H3AsO4 +K2S04 + NaSO4 + Cr2(S04)3 + H20

NaVO2 + H202 + H2SO4 — HVO3 + Na2S04 + H20

PH3 + MnO4 + H2504 — H3PO4 + K2S04 + MnSO4 + H20

6. CocTaBbTe DICKTPOHHBIC YpPaBHEHHS MPOIECCOB, IIPOMCXOAAIINX HA YTOIBHBIX MIEKTPOAAX MPH IEKTPOIN3E pacTBOPa
CuCl2. Beruncnure Maccy MeIu, BBIISIUBILEHCS HA KaTO/E, €CIIM Ha aHOJe BhIIeNWIoch 560 mi raza (H.y.).

Bapuant Ne6

1. Ykazats trn cBs3u B Mostekynnax COS, COCI2, CF4, H2Se. Kakne 251eKTpOHBI IPUHIMAIOT yIacTHE B 00pa30BaHUH CBSI3EH,
UMeeT JI MecTo TnOpuan3anus (kakas) u [ - cBa3b? [lokaxkute HarpaBieHNe IePeKPhIBaHuUS 2JIEKTPOHHBIX 001akoB. KakoBa
(dhopma Mosteky?

2. YeM MOKHO OOBSICHUTB, YTO IIPH CTAHIAAPTHBIX YCIOBUSAX HEBO3MOKHA dK30TepMmuueckas peakuus H2(r) + CO2(r) = CO(r) +
H20(x); [TH= -2,85 x/]x.

3Has TemI0Boi A3 PEKT peakny U aOCOIIOTHBIC CTAHAAPTHHIC YHTPOITHH COOTBETCTBYIOIIHX BEIIECTB, onpenenute [1G0298 stoit
peaKIHH.

3. Beruucnute KOHCTaHTy paBHOBecHs 11t romorenHoi cucteMmbl CO(T) + H20(r) «» CO2(1) + H2(r) ecniu paBHOBecHEe KOH-




LHEHTpaLuH pearupyommx seuiects (Mos/1): [CO]P = 0,004; [H20]P = 0,064; [CO2]P = 0,016; [H2]P = 0,016. Yemy paBHHI Huc-
XOJTHbIe KOHIIeHTpaluu Bozsl 1 CO?

4. CocTaBbTe CXeMy, HAITUIIUTE JJICKTPOHHBIC YpaBHEHHS AIIEKTPOIHBIX MPoIieccoB, U Beranucinte J/1C MeIHO-KaMUEBOTO
TaJIbBAHMYECKOTO 3JIeMeHTa, B koTopoM CM Cd2+ = 0.8 mons/i1, a CM Cu2+ = 0.01 mons/n. EO Cd2+/Cd =-0,403 B, E0 Cu2+/Cu
=+0,34 B.

5. JInst cneayromux ypaBHeHHI T000paTh K03()QUITUEHTHI:

1) METOIOM 3JIeKTpoHHOro Oananca (1,2,3)

2) METOAOM Moiypeakuuit (4,5)

YKaXuTe OKUCIHUTENh U BOCCTAHOBUTEIb.

Zn + (NH4)2Mo0O4 + HCI [1 MoCI2 + ZnCl12 + NH4Cl + H20

Sn + HNO3 [J Sn(NO3)2 + N20 + H20

Na2SeO3 + CI2 + NaOH [ Na2SeO4+ NaCl + H20

H3AsO03 + KMnO4 + H2SO4 (] H3As04 +K2S04 + MnS0O4 + H20

Fe2(S03)3 + HNO3— Fe2(S04)3 + NO + H20

6. CocTaBbTe DJIEKTPOHHBIE YPaBHEHHUS POLIECCOB, MPOUCXOISAIINX Ha dJIEKTPOJax MpH dnnekrponnse pactsopa KOH. YUemy paBHa
cuIa Toka, eciu B Teuenue 1 4 15 mun 20c Ha aHOz€e BbLIenmIoch 6.4 T raza? CKOJBKO JIMTPOB ra3a (H.y.) BBIIEIHIOCH IIPH TOM Ha
karoxe?

Bapuant Ne7

1. Yka3zatp Tun cBsi3u B Mojiekynax BiCl3, J2, SiJ4, NF3. Kakue 35eKTpOHbI MPUHUMAIOT Y9acTHE B 00pa30BaHUM CBA3CH, HMEET JIN
MecTo THOpuan3anys (kakas) u [ - cBa3p? [lokaxxuTe HarpaBIeHHUE TIEPEKPHIBAHI JIEKTPOHHBIX 00akoB. Kakosa dopma
MoJIeKymn?

2. Peakius ropenus aneTusieHa uaeT mo ypasueruo C2H2(r)+5/202(r) = 2CO2(r) + H20 (k). Beraucnute [1G0298 u [1S0298.
OOBsICHUTE YMECHBIIIEHHE SHTPOIIMHU B PE3YJIBTATe STOH PEaKIvy.

3. PaBHOBecue romoreHHoi cuctemsl 4HC1(T) + 02 < 2H20(r) + 2C12(T) ycTaHOBUIIOCH NIPH CIESAYIONINX KOHIICHTPAIUAX
pearupyronux Bemiects (Moib/n): [H20]P = 0,14; [C12]P = 0,14; [HCI]P = 0,20; [O2]P = 0,32. Beruncnaure UCX0AHbIE KOHLIEHTpa-
UM XJIOPOBOOPOJIa U KUCIIOPOJa.

4. Morennwman cepedpsHOTO MeKTpoaa B pactBope AgNO3 coctaBmi 95% OT 3HAUSHHS €r0 CTAaHIAPTHOTO SJIEKTPOHHOTO TI0-
TeHIuana. YeMy paBHa KOHIEHTpaIus HOHOB Ag+ (Monb/1). EO Ag+/Ag =+0,8 B.

5. JInst cneayromux ypaBHEeHHH 0A00paTh KO3()QUITUEHTBI:

1) METOJIOM 3JIeKTpoHHOrO Oananca (1,2,3)

2) METOJIOM IToypeaknui (4,5)

YKaxuTe OKUCIUTENh U BOCCTAHOBHUTENb.

NaVO3 + H2S + HCI [ S + VOCI2 + NaCl + H20

K2SnO3 + Br2 + KOH 1 K2SnO4 + KBr + H20

Na3CrO3 + PbO2 + NaOH — Na3CrO4 + Na2PbO2 + H20

H3AsO3 + KMnO4 +KOH [J K3AsO4 +K2MnO4 + H20

AsH3 + KMnO4 + H2S04 [] H3As04 +K2S04 + MnSO4 + H20

6. CocTaBbTe DJICKTPOHHBIC YpPaBHEHHS MPOIECCOB, IPOMCXOMAIINX HA YTOIBHBIX MIEKTPOAAX IPH MISKTPOIN3E pacTBOpa
Na2S0O4. Brruncnure Maccy BEIIECTBa, BBIACISIOMIEIOCs Ha KaToie, €y Ha aHoje Bbinensercs 1.12 i rasa (n.y.). Kakas macca
H2S04 obpasyertcst mpu 3TOM Bo3jie aHOAA?

Bapuant Ne§

1. YkasaTp Tin cBsi3u B MoJiekynnax BeO, KJ, NiBr3, PH3. Kakue 31eKTpoHbI MPUHUMAIOT YUaCTHE B 00pa30BaHUM CBA3EH, HMEET JIn
MecTo THOpuan3anys (kakas) u [ - cBa3p? [lokaxkuTe HarpaBIIeHHE TIEPEKPHIBAHI AJIEKTPOHHBIX 00akoB. Kakosa dopma
MoJteKyn?

2. ITpu nomy4yeHnn MONAPHON Macchl 3KBHUBaJeHTa ruapokcuaa kanpuus u3 CaO(x) u H20(k) Boinensercs 32,53 /[ Temso-Thl.
Harmmmmure TepMoXuMHYECKOE YpaBHEHHE 3TOH PEaKIUK ¥ BEIYHCINTE TEIUIOTY 00pa30BaHMs OKCHIA KaJbIHU.

3. Koncranra ckopoct peaxnuu pasznoxenus N20O, mpotekatomieit no ypasaenuto 2N20 = 2N2 + O2, pasna 5110-4. Ha-
ganbHas KoHIeHTparms N20 paBHa 6,0 Mous/l1. Beruncianrte HauaabHYI0 CKOPOCTh PEAKIHU U €€ CKOPOCTh, KOTaa pasnoxkurcs 50%
N20.

4. Ilpy KaKoi KOHIICHTPAUN HOHOB Zn2+ (B MOJIB/JT) HOTEHIIMAJ IIMHKOBOTO 3J1eKkTpoaa Oyaer Ha 0.015 B MeHbIIe ero cTan-
JapTHOTO 3nekTpoaaoro noteHnuana? EQ0 Zn2+/Zn =-0,76B,

5. JInst cnenyromux ypaBHeHUN Togo0paTh K03 puiineHTs:

1) METO/IOM 3JIeKTpoHHOro Oananca (1,2,3)

2) METO/IOM MoTypeakiuit (4,5)

YKaKuTe OKUCIHUTENh U BOCCTAHOBUTEID.

MnO2 + KCIO3 + KOH [ K2MnO4 + KCI + H20

Na2SeO3 + Br2 + NaOH [] Na2SnO4 + NaBr + H20

SnCl12 + Bi(NO3)3 +KOH [ K2SnO3 + Bi +KNO3 + KCl + H20

H3AsO3 + KMnO4 + H2SO4 1 H3As04 +K2S04 + MnSO4 + H20

K2Cr207 + NO + H2S04 — Cr2(S04)3 + K2S0O4 + HNO3 + H20

6. OrHAKOBBIE M OYIYT IPOIYKTHI, BEIICIHBIINECS U3 PACTBOPOB CyIb(ara Kanus 1 KapOoHaTa KU MIPH NPOIyCKaHUN depe3
9TH PacTBOPHI AEKTPHUIECKOro Toka. COCTaBbTe ypaBHEHHUS IPOIIECCOB.

Bapuant Ne9
1. Ykazate Trn cBs13u B Mostekynnax SiH4, BF3, N20, AlF3. Kakune 3mekTpoHBI IPHHIMAIOT y9acTHe B 00Pa30BaHUH CBSI3¢H, IMeeT
71 MecTo rubpunu3anus (kakas) u [ - cBa3p? [lokaxkute HanpaBiIeHUE TEPEKPhIBaHM ANEKTPOHHBIX 00sakoB. KakoBa popma




MoIeKyn?

2. Peakiiyst ropeHUs] METHJIOBOTO CITUPTA BhIpaXKaeTcs TepMo—xuMuieckuM ypaBHennem CH3OH(x) + 3/202(r) = CO2(r) + 2H20
(x); [/H = ? Beraucnure TemoBoit ekt 3Toif peakIn, eciii H3BECTHO, YTO MOJISIpHAs TeIioTa mapooodpazoBanus CH3OH(x)
paBHa +37,4 xJIx.

3. B romorenHot# razoBoii cucteme A + B «» C + D paBHOBecue yCTaHOBHIIOCH P KOHIEHTpausx (Moinb/n): [B] = 0,05 u [C] =
0,02. Koncranra paBHoBecus cucteMbl paBHa 0,04. BeruriciuTe ncxoHble KOHIIGHTpAIMK BenlecTs A u B.

4. MapraHIieBbIi 3JIEKTPOJI B PaCTBOPE €ro COJIM MMeeT nmoteHnuan —1.23 B. Beraucnnre koHIeHTpannio noHoB Mn2+ (moms/1). EO
Mn2+/Mn =-1,18 B.

5. JI7st cneayromux ypaBHEeHHH T0A00paTh KO3()OUITUEHTBI:

1) METOIOM 3JIeKTpoHHOTO Oananca (1,2,3)

2) METOOM Moypeakuuit (4,5)

YKaxuTe OKUCIUTENb U BOCCTAHOBHUTENb.

K2Sn0O3 + Br2 + KOH [0 K25n0O4 + KBr + H20

AsH3 + HNO3 — H3AsO4 + NO2 + H20

K2Cr207 + H3PO3 + H2S0O4 — Cr2(S04)3 + H3PO4 + K2S04 + H20

K2S + KMnO4 + H2S0O4 — S + K2S04 + MnS0O4 + H20

NaCrO3 + PbO2 + NaOH — Na2CrO4 + Na2PbO2 + H20

6. CocTaBbTe CXEMY 3JIEKTPOIN3A:

a) B pacruiaBe u pactBope KBr, B) B pactBope NiSO4 ¢ HUKETIEBBIM aHOIOM.

Bapuant Nel0

1. Ykazats Tun cBs13u B Monekynax CCl4, CO2, NO, CS2. Kakue »1eKTpoHbI IPUHUMAIOT yJacTHe B 00pa30BaHUU CBA3EH, UMEET 11
MecTo rubpuan3anys (kakast) 1 [ - cBs13p? [lokaxkute HarpaBiIeHHE EPEKPBIBAHMS ICKTPOHHBIX oOsakoB. Kakosa (opma
MoJteKyn?

2. Beraucnure, CKOIBKO TEIJIOTHI BRIIECIUTCS P cropanuu 165 i1 (H.y.) anermiena C2H2, eciu mpoXyKTaMu CropaHus SBIS-I0TCS
JUOKCHJ| yrIepoaa 1 mapbl BOIbI?

3. B romorenHoi cucteme A + 2B <> C paBHOBECHbIC KOHIICHTPAIIMN pearupyronux razos (Moje/n): [A] = 0,06; [B] =0,12; [C] =
0,216. Bpruuciaute KOHCTAHTY paBHOBECHS CUCTEMBI M UCXOIHbIE KOHLIEHTpAaLUy BelecTB A u B.

4. Harmummte ypaBHEHUS JIEKTPOAHBIX peakiuii u Beraucaure D/1C ranmpBaHnueckux map: a) Zn/Zn2+|| Pb2+/ Pb, ecmu CM Zn2+ =
0.1, CM Pb2+=0.01,

6) Ni/Ni2+|| Pd2+/Pd, ecmu CM Ni+ = 4[110-2, CM Pb2+ = 50110-3.

EO0 Zn/Zn2+=-0.76 B

EO0O Ni2+/Ni=-0.25B

EO Pd2+/Pd =+0.99 B

EO Pb2+/Pb =-0.127 B

5. Jlns caemyromux ypaBHEHHH T0100paTh KO3 GUIIUCHTH:

1) METOJIOM 3JIeKTpoHHOro Oananca (1,2,3)

2) METOJIOM ToTypeakiuit (4,5)

YKaKuTe OKUCIIUTENh U BOCCTAHOBUTEI.

KMnO4 + Na2S03 + KOH — K2MnO4 + Na2S04 + H20

K2Cr207 + HC1 — CI2+CrC13 + KCI + H20

Cu20 + HNO3 — Cu(NO3)2 +NO+H20

NaCrO2+ Br2 + NaOH — Na2CrO4 + NaBr + H20

FeSO4 + KCIO3 + H2S04 — Fe2(S04)3 + KCI + H20

6. CocraBbTe CXeMy 3JIEKTPOJIN3A:

a) B pactuiaBe NaBr 6) B pactBope CuSO4 ¢ pacTBOPHIMBEIM aHOJOM.

Bapuant Nell

1. Ykazarp Tun cBsizu B Mosiekynax BeF2, CO2, NO2, NF3. Kakue 31eKTpoHbl IPUHUMAIOT Y4acTHE B 00pa30BaHUM CBsI3€H, UMeeT
7 MecTo THOpuan3ams (kakas) u [ - cBa3p? [lokaxxnuTe HarpaBiIeHHE ITEPEKPBIBAHIS dJIEKTPOHHBIX 00akoB. Kakosa ¢popma
MoJteKyn?

2. TeroBoii AP PeKT peakuu Cropanus KUAKoro 0eH3omna ¢ 00pa3oBaHKEM MAapoOB BOABI U AMOKCHIA yriiepoaa paseH -3135,58
k/[x. CocTaBbTe TEPMOXUMHUECKOE YPAaBHEHHE 3TOW PEAKIIMHU U BRI IHCINTE TEIUIOTY 0OpazoBanus COHO6(xk).

3. B romorenHnoii cucteme CO+C12-COCI2 paBHOBeCHBIE KOHIICHTPAIMH pearnpyomux semecTs (Mois/1): [CO] =0,2; [C12] =
0,3; [COCI2] = 1,2. BoruucnuTe KOHCTAaHTY paBHOBECHSI CUCTEMBI U ucXoaHble kKoHueHTpamuu C12 u CO.

4. Berauciute D/]C KOHIEHTPAMOHHOTO AJIEMEHTA, COCTOSIIETO M3 IUHKOBBIX 3JIEKTPOJIOB, OMYIICHHBIX B PACTBOPHI CYIb-(haTa
UHKA ¢ KoHIeHTpanusamu 2 110-2 mone/n u 3,250110-3 mos/1.

5. Jlns caenyromux ypaBHEHHH T0X00paTh KO GUITICHTHI:

1) METOAOM 3JIeKTpoHHoro Oananca (1,2,3)

2) METOIOM Tonypeakiuit (4,5)

YKaXuTe OKUCIUTENh U BOCCTAHOBUTEID.

KMnO4 + HBr — Br2 + KBr + MnBr2 +H20

FeSO4 + K2Cr207 + H2S04 — Fe2(S04)3 + Cr2(S04)3 + K2S04 + H20

KMnO4 + KNO2 + H2SO4 — MnS0O4 + KNO3 + K2S04 + H20

H3As03 + KMnO4 + H2S04 [1 H3As04 +K2S04 + MnSO4 + H20

FeS + HNO3 — Fe(NO3)2 + S+ NO + H20




6. CocTaBbTE CXEMY SJIEKTPOIH3A!
a) B pacruiaBe BaCl2 6) B pactBope BaCl2 ¢ yronbHBIMHU 3JIEKTPOIAMH.

Bapuant Nel2

1. Yxa3zatp Tun cBs3u B Moniekynax AlCI3, BeCl2, NO, CO2. Kakue 31eKTpoHbI IPUHUMAIOT YU4acTHe B 00pa30BaHUM CBS3EH, HMeeT
71 MecTo rudpuan3aims (kakas) u [ - ca3p? [lokaxkuTe HarpaBiieHHE ITEPEKPBIBAHIS JICKTPOHHBIX 00akoB. Kakosa ¢popma
MoJIeKyIn?

2. Bpruucnute KOJIU4eCTBO TEIUIOThI, KOTOPOE BBIAECITUTCS IIPU BOCCTaHOBIEHNH Fe203 MeTaluiMyecKiM alfOMUHUEM, eCi OBbLIO
nosrydeHo 335,1 r xkenesa.

3. Peakuus unet o ypaBaenuto H2 + 12 = 2HI. KoHcranTa cKOpOCTH 3TO# peakuuu npu HEKOTOpoi Temreparype pasHa 0,16.
HcxomHble KOHIIEHTPAIMY pearupyronmx semects (Mons/n): [H2] = 0,04; [12] = 0,05. Beruncnure Ha4aabHYIO CKOPOCTh PEAKIAN U
ee ckopoctb nipu [H2] = 0,03 momns/1.

4. Ilpu Kakoil KOHIIEHTPALMX HOHOB MeaH (+2) MOTEeHIMal MEAHOTO EKTPOAa PaBeH CTaHJAPTHOMY NOTEHIMALY BOJOPOI-HOTO
anektpona. EO Cu2+/Cu = +0,34 B.

5. Jlns caemyromux ypaBHEHHH T0100paTh KO3 GUIIUESHTHI:

1) METOJIOM 3JIeKTpoHHOro Oananca (1,2,3)

2) METOJIOM ToTypeakiuit (4,5)

YKaxuTe OKUCIUTENh H BOCCTAHOBHUTENb.

Zn + (NH4)2MoO4 + HCI [0 MoCIl2 + ZnCl2 + NH4Cl + H20

Sn + HNO3 [J Sn(NO3)2 + N20 + H20

Na2SeO3 + CI2 + NaOH [ Na2SeO4+ NaCl + H20

K2Cr207 + KJ + H2S04 — Cr2(504)3 + K2504 + J2 + H20

H2S203 + HCIO — H2S04 + HC1 +S + H20

6. CocraBbTe CXeMy 3JIEKTPOJIN3a:

a) B pactuiaBe NaBr 0) B pactBope NaBr ¢ yroasHEIME U METHBIMH JICKTPOAAMH.

BapuanTt Nel3

1. Ykazatp Trn cBs13u B Mosrekynnax BeO, CO, NO, NF3. Kakne 351eKTpoHBI TPHHIMAIOT yI9acTHE B 00pa30BaHUH CBS3EH, HMe-eT JIN
MecTo rubpuanzanus (kakas) u [ - cBa3p? [TokaxuTe HampaBlIeHHE IePEKPHIBAHIS IIEKTPOHHBIX 00akoB. Kakosa dopma
MoJIeKyI?

2. T'a3000pa3usrif aTrumosri criupt C2HSOH MosxHO moydauTs npu B3auMozericTsun stwieHa C2H2(T) n BoxsHbIX mapoB. Ha-
MUIINATE TEPMOXUMUIECKOE YPABHEHUE ITOH PEaKIui, MPeABAPUTEIFHO BEIUUCIHB €€ TeIUIOBOH 3(h(eKT.

3. Peaknus uzet no ypasaenuto N2 + 3H2 = 2NH3. KonnenTtpanuu y4acTByromux B Helt BemecTB (Moib/m):[N2] = 0,80; [H2] =
1,5; [NH3] = 0,10. Boranciure KOHIICHTPAIIHIO BOJOPOIA M aMMuaka, ipu [N2] = 0,5 moub/m.

4. Kaxott 1omKkHa ObITh KOHIIEHTPAIHS COMM IMHKA B PAaCTBOPE, YTOOBI JIEMEHT

(-) Mg|Mg2+ || Zn2+ | Zn (+) mpu C Mg2+=1 mons/1 gasan 3/1C 1.60 B?

EO0 Zn/Zn2+=-0.76 B

E0 Mg2+/Mg=-237B

5. Jlns caenyromux ypaBHEHHH T0K00paTh KO GUITNCHTHI:

1) METOAOM 3JIeKTpoHHoro Oananca (1,2,3)

2) METO/IOM Toypeakiuit (4,5)

YKaXuTe OKUCIUTENh U BOCCTAHOBUTEID.

Cu20 + HNO3 — Cu(NO3)2 +NO+H20

PbS + HNO3 — S + Pb(NO3)2 + NO + H20

P + HNO3 + H20 — H3PO4 + NO

KMnO4 + Na2S0O3 + KOH — K2MnO4 + Na2S04 + H20

H3AsO3 + KMnO4 + H2S04 [1 H3AsO4 +K2S04 + MnSO4 + H20

6. CocraBbTe CXeMy 3JIEKTPOJIN3A:

a) B pactuiase U B pactBope SrCl2 ¢ HepacTBOPHMBIMH IIEKTPOIAMHU

6) B pactBope NiSO4 ¢ pacTBOPUMBIM aHOAOM.

Bapuant Nel4

1. Ykazate Trun cBs3u B Mostekynnax LiH, NH3, H20, HF. Kakue 31eKTpoHBI IPHHUMAIOT YIacTHE B 00pa30BaHHUH CBSA3CH, IMeeT JIN
Mecto rudpuauzanus (kakas) u [ - cBsa3p? [lokaxxuTe HampaBiieHHe EPEeKPbIBaHUS AIIEKTPOHHBIX 00nakoB. Kakosa ¢popma
MoJIeKyI?

2. Beraucnute [1G0298 s cneayromux peakuuii:

a)2NaF (k) + C12(r) = 2NaCl(x) + F2(r), 6) PbO2(x) + 2Zn(x) = Pb(x) + 2ZnO(x)

Mo>kHO I TOITy9uTh (TOp 1O peakunu (a) u BocctaHoBUTH PHO2 nmHKOM 1m0 peaxmmu (6).

3. Peaknms uzet o ypasaenuto N2 + 02 = 2NO. KoHneHTpaiuy HCXOIHBIX BEMIECTB 0 Hadana peakiuu oputn [N2] = 0,049
Monb/i1, [02] = 0,01 Momnb/n. Beraucante KOHIEHTPALUIO 3TUX BelecTs, korna [NO] = 0,005 momns/1.

4. Tpu kakoit KOHIICHTpaIiK HOHOB Fe2+ aekTpoaHbIid MoTeHIMA jese3a paBeH Hymto. E0 Fe2+/Fe =-0,44 B.
5. [lns caenyromux ypaBHEHHH T0100paTh KO3 GHUITHESHTHL:

1) METOAOM 3JeKTpoHHoro Oamanca (1,2,3)

2) METOJIOM mostypeakuuii (4,5)

VYKaKUTE OKUCITUTEh U BOCCTAHOBUTEI.

Ca+ HNO3 [J Ca(NO3)2 + NH4NO3 + H20

HNO3 + Ca — NH4NO3 + Ca(NO3)2 + H20




FeS + HNO3 — Fe(NO3)2 + S+ NO + H20
K2S + KMnO4 + H2S0O4 — S + K2S04 + MnS0O4 + H20
NaCrO2+ Br2 + NaOH — Na2CrO4 + NaBr + H20

6. CocTaBbTE CXEMY SIIEKTPOIH3A!
a) B pacruiae Ca(OH)2

6) B pactBope Ca(OH)2 u NiCI2 ¢ HepaCTBOPUMBIMH JIEKTPOAAMHU
B) B pactBope Cd(NO3)2 ¢ pacTBOPHMBIM aHOJIOM.

5.3. Kpurtepuu BbICTaBJeHHs] OLEHKH CTYIeHTY

«OTIIMYHO»

OHGHK& «OTJINYHO» BBICTABIACTCA CTYACHTY, €CJIM OH MOKa3bIBACT MPOYHBIC 3HAHUS OCHOBHBIX

HPOLIECCOB M3Y4aeMOH NPEAMETHOH 001aCTH, OTIANYACTCS TITyONHOH U TIOTHOTOM PAaCKPBITHS TEMBI; BIIaJICHUE TEPMHHOJIOTHIECKUM
ammapaToM; yMeHHe OOBACHATH CYITHOCTD, SIBICHHUH, ITPOIIECCOB, COOBITHH, JIeNIaTh BEIBOIBI 1 0000IIEHNS, 1aBaTh
apryMEHTHPOBAaHHBIE OTBETHI, IPHBOIUTE IIPAMEPEI; CBOOOJHOE BIIaJACHIE MOHOJIIOTHIECKON PEdbl0, TOTHIHOCTD

MOoCICA0BATCIIPHOCTh OTBETA.
«XOopomo»

Ornenka «XOpOoWIO» BBICTABIIACTCA CTYACHTY, €CJIM OH IIOKAa3bIBACT IPOYHBIC 3HAHHUSA OCHOBHBIX ITPOIG

M3y4aeMoi IpeIMETHON 00JIacTH, OTIAMYAETCS TITYOMHOHN U TIOJTHOTOM PACKPBITHS TEMBI; BIaJICHUE TEPMUHOIOTHICCKAM
anmapaTroMm; yMeHHe OOBSICHATH CYIIHOCTD, SIBJICHUH, IPOLIECCOB, COOBITHI, 1eaTh BEIBOABI U 0000IIEHHs, 1aBaTh
apryMEHTHPOBAaHHBIE OTBETHI, IPUBOAUTEL MPHUMEPHI; CBOOOTHOE BIaICHUE MOHOJIOTHIECKOMN peUbl0, IOTHYHOCTh U
MOCIIE0BATENBHOCTh 0TBeTa. OTHAKO AOMYCKAeTCs OJ{HA - B HETOYHOCTH B OTBETE.
OrneHKa «yIOBIETBOPUTEIHHO» BBICTABISIETCS] CTYJCHTY, €CIIM OH TMOKAa3bIBaeT 3HAHUS
MPOLIECCOB U3y4aeMOi MpeAMETHOH 00JacTH, OTIAMYAIOIIMICS HEAOCTATOYHOM ITyOMHON U TTOJIHOTON PAaCKPBITHS TEMBL; 3HAHHEM
OCHOBHBIX BOIIPOCOB TEOPHH; C1a00 COPMHUPOBAHHBIMH HaBBIKAMH aHAJIN3a SBJICHHMH, TIPOLIECCOB, HEAOCTATOYHBIM YMEHHEM
JIaBaTh apryMEHTHPOBAHHEBIE OTBETHI M MIPUBOIUTH MIPUMEPHI; HEOCTATOYHO CBOOOTHBIM BIIaICHUEM MOHOJIOTHUECKON PEUbIo,
JIOTHYHOCTBIO U TIOCJIEA0BATEIBHOCTBIO OTBETa. JI0MycKaeTcsi HECKOJIBKO OMIMOOK B COAEPKaHHH OTBETA.

«YyHOOBJIETBOPUTECIBHOY

«HCYOOBJICTBOPHUTCIILHO»

OL[CHK& «HCYOOBJICTBOPUTCIBHO» BBICTABJIIACTCA CTYIACHTY, KOTOpLIﬁ HEC 3HaACT

3HAYUTEIBHOW YaCTH MPOTPAMMHOTO MaTepHaa, IOIyCKaeT CYIIeCTBCHHbIC ONTMOKH, HEYBEPEHHO, C OOJIBIITMMU 3aTPYIHESHUSIMU
BBITIONTHSIET pakTHUeCKue padoTel. Kak mpaBuiio, OleHKa «HEYJOBIETBOPUTENBHOY» CTABUTCS CTyACHTaM, KOTOPbIE HE MOTYT
MPOAOJKUTE O0yueHHe Oe3 JOMOTHUTEIBHBIX 3aHATHI MO0 COOTBETCTBYIOIIEH AUCIUITIIMHE.

ICCOB

5.4. ®opma npoMe:KYyTOUHOI aTTeCTANNU

HpOMexcyrquaﬂ aTTeCTalus o pe3yjJbTaTaM CEMECTpa 1Mo JUCHHUINIMHE IIPOXOJUT B Q)opMe OK3aMcCHa.

KoHTpoJIb 32 yCBOCHHEM TEOPETHICCKUX 3HAHMH M MPAKTHICCKUX HABBIKOB (TEKYIIHH KOHTPOJIb) OCYIIECTBIACTCS
MIPEToIaBATENSIMHU TIPH MTPOBEPKE YMEHUS aHATIM3UPOBATH HAYYHBIE TEOPUH, ApTYMEHTUPOBAHO OTCTAMBAThH CBOIO TOUKY 3pPEHUS; B
XOJIe PEIICHHUS MPAKTHYCCKUX 3a/IaHHi, CUTYallMOHHBIX 32124, [IPHU 3aIIUTe IOKIAI0B HA MPAKTHICCKUX 3aHATHSX, 1¢0aTOB,
MPOBEPKE CAMOCTOSTEILHOM PadOTHI CTYICHTA.

®DOoH/T OTICHOYHBIX CPECTB pa3paboTaH U YTBEPIKACH MPOTOKOJIOM 3aceIanus Kadeapsl.

6. YAEBHO-METOJJUYECKOE U UH®OOPMAIIMOHHOE OBECIIEYEHUE JUCIUIIJIMHBI (MO YJIST)

6.1. Pexomennyemas quteparypa

6.1.1. OcHoBHas JauTEpaTypa

ABTOpBI, COCTaBUTENH 3arnaBue WznarenscTBO, rox
JI1.1 | Mapwankus, M.®. Xumus : yaeoHoe nocodue / M.d. Mapmankun, U.C. I'puropsia, | CraBponons : CKOVY, 2015. -
J.H. Koanes [DnexktponHslii pecypc]: Pexxum gocryna 228 c., 2015
URL.: http://biblioclub.ru/index.php?page=book&id=457440
JI1.2 | BoctpukoBa, H.M. Xumus : yaebnoe nocodbue / H.M. Boctpuxosa, I'.A. Koponesa Kpacnosipck : COY, 2016. -
[DnextpoHnHsIii pecype]: Pexxum nocryna 136 c., 2016
URL: http://biblioclub.ru/index.php?page=book&id=497755
6.1.2. JlonosiHuTEIBHAS JUTEPATYpPa
ABTOpBI, COCTaBUTENN 3arnaBue W3narenscTBo, rox
JI2.1 | JIymeiiko, T.I'. Beenenne B o0mniyro xumuto : yaeounk / T.I'. Jlyneiiko : Pexwm WznarensctBo FOxHOTO
noctynma URL: http://biblioclub.ru/index.php? (eneparbHOTO YHUBEPCHUTETA,
page=book&id=241121 2010. - 232 ¢., 2010
6.1.3. MeTtoanuyeckue pa3padoTKu
ABTOpBI, COCTaBUTENH 3ariaBue W3narensCcTBO, TOI
JI3.1 |JIunaros A.E. MeTtoandeckue yKazaHHs [0 CaMOCTOSITeNIbHOI padoTte CoBp. TeX. yHUBEP-T. psA3aHb,
CTYIIEHTOB U IOATOTOBKE K CEMMHAPCKUM 3aHITUSAM 2021
[Onextponnslii pecypc]: Pexxum gocryna:
http://109.195.167.114/pub/mr/_samost_rab_stud.pdf
JI3.2 | KyBmmmnkoBa A.Jl. Xumust; METOAUYECKUE YKA3aHUsl JUIsl BBIIOJHEHUS CoBp. TEXH. YHUBEP-T. —
nabopaTopHbIX paboT [DneKTpoHHBIN pecypc]: Pexum mocrymna: Pszanb, 2018. —64 ¢c., 2018
http://109.195.167.114/pub/mr/_himia_LR.pdf

6.2. Ilepeuenn pecypcoB HH(pOPMALMOHHO-TeJIeKOMMYHHKAIUOHHOM ceTH ""UHTepHeT"

31 | DnexTpoHHO-OMOIHOTEeHas cicTeMa "Y HUBepCHTETCKast OMOInoTeKa oHIaiH"

6.3.1 IlepeyeHb NporpaMMHOro odecrnevyeHust




6.3.1.1 | Jlunensuonnoe I10
63.1.2(1. MS Office 2007. H/mum. 412127472 22.05.2010r.
6.3.1.3|2. Windows XP, Autodesk AutoCAD
6.3.1.4
6.3.1.5
6.3.1.6 | CBoOonHO pacnpoctpansemoe 110
63.1.7(1. Oducnoe npunoxenue Libre Office;
6.3.1.8]2 Apxusatop 7-zip;
6.3.1.9]3. Bpaysep nzobpaxenwuii Fast Stone Image Viewer;
6.3.1.1|4 PDFpunep Foxit Reader;

0
6.3.1.1]5. Menna npourpeBatens VLCmediaplayer;

1
6.3.1.1]6. Bpaysep Google Chrom, FireFox;

2
6.3.1.1]7. IIporpamma s padotsl ¢ rpadukoit XnView;

3
6.3.1.1(8. 3BykoBoO#l pemaktop Audacity;

4

6.3.2 [lepeyens NHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1 | CopaBounas cucrema "I'apant”

6.3.2.2

1. www.http://biblioclub.ru/ - DnekTpoHHO-OMOIHOTEUHAs ccTeMa "Y HUBEpCUTETCKasi OMOIMOTeka OHIaliH";

6.3.2.3

2. www.elibrary.ru — HaygHas 3JIeKTpOHHAS OHOIMOTEKA;

6324

3. www.openedu.ru - «HarroranbHast riatdopMa OTKPEITOr0 00pa30BaHID»;

6.3.2.5

4. https://uisrussia.msu.ru - YHUBepcUTeTCKas HHpOpMaIMOHHAs cucTeMa «Poccusy.

6.3.2.6

IpodeccronansHpie 6a3bl TaHHBIX:

6.3.2.7

http://www.tehlit.ru/ TexJIut 6ubnunoreka

6.3.2.8

http://www.raasn.ru/index.php Poccuiickas akageMust apxuTeKTypsl U cTpouTensHbIX Hayk (PAACH)

6.3.2.9

http://www.chem.msu.su/cgi-bin/tkv.pl?show=welcome.html - ba3za manasrx TepMudeckre KOHCTAaHTHI BEIIECTB

7. MATEPUAJIBHO-TEXHUYECKOE OBECHHEYEHUE JUCHUITIMHBI (MOAYJIS)

7.1

390048, r. Ps3anb, yin. HoBocenos, 1. 35 "A", ayn.208,Meaua-Aynutopus, 000pyJ0BaHHAS MYJTbTHMETHHHBIM
obopynoBanueM: kommbiotep Pentium-IV ¢ DVD-RW, IIpoektop

7.2

390048, r. Ps3anb, yin. HoBocenos, 1. 35 "A", ayn.103, Jlaboparopust xumudeckoi Texnonorun, O6opynoBanue:
(hOTORIEKTPOKOIOPUMETP; clieKTpomMeTp MYM-2, nmoxsapumerp, pedpakromerp, pHmeTpsl, xpomaTorpad, CHEKTpOMeTpHI
K®K-2 u KOK-3, YO cnekrpomerp PI14, snekTpoHHbI MUKpocKom, oopyaoBanue 1t TCX, aBanopaTop pOTOpHBIH,
HA0O0p XHUM. ITOCY/IBI, INTATUBBI  TIP.

7.3

390048, r. Psi3anb, yin. HoBocenos, 1. 35 "A", ayn. 204, Jlabopatopust BUPTyaJIbHBIX paboT, BupTyanabHble 1a0.pa0boTh: 1.
OKHCITUTENFHO — BOCCTAHOBUTENBHBIE peakuuu 2. Dnextponus 3. ['uaponus coneit 4. 'anpBaHHUECKUN JIEMEHT 5.
Xumugeckoe paBHoBecue 6. [TomyueHne u cBoicTBa KapOOHOBBIX KUCIOT 7. KMHETHKA XUMHYIECKUX TIPOIECCOB §.
KommnekcHsle coenunenus 9. Penenne skcriepruMeHTaNbHBIX 3a/1a4 [0 PACIO3HABAaHUIO HEOPTaHMUECKUX BEIIECTB

7.4

390048, r. Ps3anb, yn. HoBocenos, a. 35 "A", ayn.117,ITomemnienne ajst caMOCTOSTENBHON paboThI
obyJaronuxcs.O6opynoBanue: padouee Mmecto: Pentium IV-2I'6 — 4 mit. CepBepbl — 2 T, TIpHHTEPHI-CKaHEPHI-KOUPHI:
M®V HP 125 — lmt; Canon -2520 (A3) — lmTt; Canon -2318 (A3) — 1mT; Ckanep (A3) Mystec — 1 mT; LiBeTHO#
npunTtep Canon J 1411; Kommext nepudepuifHOro MynsTHMEAUIHOTO 000pynoBaHus. [TonkimrodeHne Kk CKOPOCTHOMY
WurepHery.

8. METOANYECKHNE MATEPHAJIBI JJISA OBYYAIOIUXCSA 11O OCBOEHUIO JUCIUITJIMHBI (MO YJISA)

I'moccapuii

AToMHas Macca a0COJIIOTHAsE — Macca OJTHOTO aTOMa XUMHUYECKOTO dJIEMEeHTa (BBIPOKEHHAS B KT WIIA T), OTIpeIeisieMasl METOJIOM
MacCcCIEeKTPOMEeTpUH. 3HaYeHUsT a0COMIOTHBIX aTOMHBIX MacC Ype3BBIUaitHO MaJIbl M HEYAOOHBI JJIsl HETTOCPEICTBEHHOTO
ucnonb3oBanus (ot 1-10-27 mo 1-10-25 Kr), HOITOMY BMECTO HUX UCIOIB3YIOTCS OTHOCUTEIbHBIE AaTOMHBIE MACChl. AOCOIIOTHYIO
Maccy aToMa MOYKHO BBIYHCITUTE IIEPEMHOKCHHEM OTHOCHTEIILHOW aTOMHOI MacChl M aTOMHOW €IHUIIBI MacChl, KOTOpasi paBHa
1,66-10-24 kr.

ATOMHas Macca OTHOCUTENbHAS — YKCIIO, MOKa3bIBAIOLIee BO CKOJIBKO Pa3 Macca OJHOTO aToMa JaHHOTO dyieMeHTa Oonpiie 1/12
yacTu Macchl atoMa u3otona yriepoaa—12 (12C). OTHOCUTENIBHBIE aTOMHBIE MacChl JIEMEHTOB yKa3aHbl B [lepuonndeckoit
cucTeMe, TIPY 3TOM JJIsi OOJBIIMHCTBA 3JIEMEHTOB YKa3aHbl cpeTHeapUPMETUICCKUE 3HAYCHUST OTHOCUTEITBHBIX aTOMHBIX MaCC IS




HIPUPOTHOM CMECH M30TOMOB 3THX IEMEHTOB; €ANHNIA U3MEPCHUS — AaTOMHAS €JUHHUIIA MAaCChl — OOBIYHO HE YKa3bIBACTCS MITH
yKa3bIBaeTcs B CKOOKax (a.e.M.).

ATOMHBIN HOMEp — OPSAKOBBIN HOMEp 3eMenTa B [lepnonnyeckoii cucteme. EMy paBHBI: MONOXKUTEIBHBIN 3apsij Aapa aToMa,
YHCJIO MIPOTOHOB B AJPE aTOMA M YHCIIO IIEKTPOHOB B JIEKTPOHHON 000JI0UKE aTOMA.

BanentHocts (ot naT. Valentia cuna) — cmocoOHOCTh aTOMa MPUCOSAUHATD WK 3aMeIaTh ONpPeIeIEHHOE YUCIIO APYIUX aTOMOB WU
ATOMHBIX I'PYII ¢ 00pa30BaHUEM XUMUYECKOH cBsi3U. CyIIeCTBYeT HECKOJIbKO BUIOB BaJICHTHOCTH, HAIIPUMED, CTEXMOMETpUYECKAs
— YHCII0 SKBUBAJICHTOB, KOTOPOE MOXKET K ce0e IMPUCOSTHHNTD JAHHBIA aTOM, SIEKTPOHHAS — YHCIIO0 XUMUIECKUX CBA3EH,
00pa3yeMbIX TaHHBIM aTOMOM. 3HAUEHHsI 9TUX JIBYX BAJIEGHTHOCTEH MOTYT HE COBMAaTh: B mepokcuae Bogopoaa H-O-O-H
CTEXHOMETPHUECKasi BaJICHTHOCTb KUCJIOPOJIa paBHA €AMHUIIE, a ANEKTPOHHAs — ABYM. CyIeCTBYeT TakKe KOOpAXHAIIMOHHAs
(cTpyKTypHAs) BJICHTHOCTB, KOTOpast ONIPEAEIIACTCS YHUCIIOM COCETHIX aTOMOB. KomruecTBeHHOI Mepoii BaJISHTHOCTH aToMa
3JIEMEHTa D MOXET CIY>KHTh YHCIO aTOMOB BOJIOPO/A (BAJICHTHOCTH 110 BOJJOPOJLY) MM KHCIIOPOAa (BaJICHTHOCTH ITO KHUCIOPOAY),
KOTOpbIEe D pucoeauHseT, 00paszysa ruapua DHx nwim okeug OnOm. EcTh 211€MeHTbI, KOTpble UMEIOT MMOCTOSIHHYIO BaJICHTHOCTH!
omnoBanentHel H, Li, Na, K, Rb, Cs; neyxBanentsl Be, Mg, Ca, Sr, Ba; TpexBanentasl B, Al. B pazanyHbIX COSMHEHHUIX aTOMbI
OJTHOTO M TOTO K€ HJIEMEHTA MOTYT IIPOSBIATh PAa3IMIHBIC BAJIEHTHOCTH (TIepeMEHHasl BAJICHTHOCTB): TakK, cepa JBYXBAJICHTHA B
H2S u CuS, uetsipexBanentHa B SO2 u SF4, mectuanentaa B SO3 u SF6. B pamkax 371eKTpOHHOHN TEOPUH XUMHUYECKOH CBSI3H
BAJIEHTHOCTb aTOMa OIIPENEIIETCS YMCIOM €ro HECIIAPEHHBIX YJIEKTPOHOB B OCHOBHOM MJIM BO30YXKI€HHOM COCTOSIHUH,
YJacTBYIOIINX B 00pa30BaHMH OOIIUX HJICKTPOHHEIX Map C AJIEKTPOHAMH JIPYTHUX aTOMOB.

BemectBo(a) — pusndeckas cydcTaHus co crielupuIecKuM XUMUIECKUM cocTaBoM. KakioMy BelecTBy mprcyml Habop CBOKHCTB
— OOBEKTUBHBIX XapaKTEPUCTHK (IUIOTHOCTh, TEMIIEPATypa IUIABICHUS, TEMIIEPaTypa KUIEHUS, TEPMOIUHAMUYECKIE
XapaKTEpUCTUKU, TapaMeTPbl KPUCTAIUIMYECKON CTPYKTYpPbI), KOTOPbIE ONPENEISIOT HHANBUAYAIbHOCTh KOHKPETHOTO BEIECTBA U
TEM CaMBIM ITO3BOJIIOT OTIIMYUTE €TO OT BCEX JIPYIHX BellecTB. BemecTra OBIBAaIOT MPOCTHIE (COCTOSAT U3 AaTOMOB OHOTO
XHMHYECKOT0 JIEMEHTa H He MOTYT OBITh PA3JI0KEHbI Ha APYTUE BEIIECTBA B YCIOBUAX XUMHUIECKUX PEaKNuii), CIOXKHbIE
(XuMHUYECKUE COETUHEHUS], COCTOSALINE U3 aTOMOB HECKOJIBKUX 3JIEMEHTOB), HEOPraHUUECKUE (HE UMEIOT XapaKTEPHOTo JUIs
OPTaHWYIECKUX BEIIECTB YIIIEPOIHOTO CKEJIeTa, He COoAepIKaT yriiepoaa, KpoMe KapOnuaoB, IIMaHUI0B, KapOOHATOB, OKCHIOB
yIriIepoaa ¥ HEKOTOPBIX JPYTUX COSTMHEHHH, KOTOPBIE TPAAUIIMOHHO OTHOCAT K HEOPTaHIMUIECKHUM ), OpraHHYecKue (KIacce
COEJIMHEHUH, B COCTaB KOTOPBIX BXOAMT YIJIEPOJ, 332 UCKIIIOYEHUEM KapOUI0B, YTOJIBHON KHCIOTHI, KapOOHATOB, OKCHUIOB YIJIepoaa
Y [IMaHUJIOB), IPUPOIHBIC BemecTa (cM. MuHepasl).

BonmopoxHas cBs3bs — popma acconuanuy MK /Iy 3JIeKTPOOTPHIIATSIFHBIM aTOMOM M aTOMOM Bozioposia H, cBI3aHHBIM KOBaJICHTHO C
JPYTUM IEKTPOOTPUIIATEIBHBIM aTOMOM. B kKauecTBe 35IeKTpOOTpUIIaTeIbHBIX aTOMOB MOTyT BeIcTynaTh N, O miu F. Yacto
BOJIOPOJHYIO CBSI3b PACCMATPUBAIOT KaK 3JEKTPOCTATUUECKOE B3aUMOCHCTBHE, YCUICHHOE HEOOBIIUM pa3MepoM BOOPOa,
KOTOpoe ofecrednBaeT OIM30CTh B3aHMOICHCTBYIOIINX TUITONICH. DHEPTHs BOZOPOJHON CBSI3H 3HAYMTEIIFHO MEHBIIIE SHEPTHH
0OBIYHOMN KOBaJICHTHOH CBs13M (He mpeBbimaeT 40 k/[k/MoIb), OTHAKO 3TOH SHEPTUH JOCTATOYHO, YTOOBI BEI3BATH ACCONMALINIO
MOJIEKY, T.€. UX 00BbETMHEHNE B JUMEPHI HIIH MOJUMEpHl. BogopoaHas CBsI3b CIYKUT MPUIMHON aHOMAJIBHO BBICOKHX TeMIEpaTyp
TUTABJICHUS M KUIICHHUS TaKUX BEHIECTB, Kak (YTOPOBOIOPOJ, BOJIA, AMMHUAK.

JIBoifHas CBS3b — KOBAJICHTHAS XMMHUYECKas CBsI3b, 00YCIOBICHHAS ABYMS OOIIMMH 3JIEKTPOHHBIMH HapaMu.

3aps/(bl) — CBOHCTBO HEKOTOPBIX AIIEMEHTAPHBIX YACTUI] U HOHOB. HanMeHbITHM 3apsIoM SBISETCS 3aps] IeKTPOHA, PaBHBIH
1,6-10-22 Ki1, eMmy NpUCBOEH 3HaK «MUHYC». Takoii e 3aps]i, HO IPOTHBOIOJIOKHBIH 10 3HAKY («ILIHCY), UMEET MPOTOH. 3apsiabl
MOHOB paBHBI WM KPaTHBI HanMeHbINM 3apsinam: H+, Ca2+, Cl-, SO42—u T.1.

VoHHas cBsI3b — IPOYHAS XMMUYECKAs CBSI3b, 00Pa3yIOLIAscs MEXXIy aTOMaMH ¢ OONBIION pa3HOCTEIO (>1,7 mo mrkaine [TommHra)
9JIEKTPOOTPULIATETIBHOCTEH, TPHU KOTOPOii 00111ast SJIEKTPOHHAS Mapa MOJHOCTHIO NEPEXOAUT K aTOMY ¢ OOJIbLIei
3JIEKTPOOTPULIATEIBHOCTEIO, HallpuMep, coennHeHne CsF, B KOTOpOM «cTeneHb HOHHOCTH» cocTaBisieT 97 %. XapakTepHbIM
CBOIMCTBOM ITOJJOOHBIX COSANHEHUH ABIIAETCS XOPOIIas PACTBOPUMOCTD M MIICKTPONUTHIECKAs! TUCCOIHAIHS B ITOISIPHBIX
PacTBOPHUTEIISX.

KucnoTtHoe 4ncio — BennurHa, XapakTepu3yIoIas CoAep)KaHie KUCIOT B HEKOTOPBIX TEXHUYECKUX U MPUPOAHBIX MPOIYKTAX;
paBHo unciy MuumarpaMmmoB KOH, pacxomyeMsx Ha He#Tpanu3anunio 1 r npoaykra. KucioTHoe 9icao nMeeT 3Ha4eHHe 0OBITHO
TIPU aHAJIN3€ XKHUPOB.

KoBanenTHas cBsi3b — XuMHUeCKasi CBs3b, 00pazoBaHHas 00001IecTBICHHEM (TIEPEKPhIBAHUEM ) TIAPBI BAJICHTHBIX JIEKTPOHHBIX
obutakoB. OOecIIeYnBaIOIIE CBSI3b AIEKTPOHHBIC 00JI1aKa (IEKTPOHBI) HA3BIBAIOTCS OOILEH JICKTPOHHON Mapoil. XapaKTepHbIe
CBOICTBa KOBAJIEHTHOH CBA3M — HAIPABICHHOCTh, HACKIIIAEMOCTB, TOJSIPHOCTH, MOIIPU3YEMOCTh — OTIPEIENAIOT XUMHIECKHE U
(usmueckre cBoicTBa coeauHeHuil. Ecnu aTomsl, 00pasyromue KOBaIeHTHYIO CBSA3b, OJMHAKOBBI, TO HUCTUHHBIC 3apsIIbl aTOMOB B
MOJIEKYJIe TaK)Ke OJMHAKOBBI, IOCKOJIbKY aTOMBI, 00pa3ylollye CBs3b, B paBHOM CTENEHHU BIIAACIOT OOLIEH 2IeKTPOHHOI mapoil.
Taxkast cBsI3b Ha3bIBAETCS HETOJIIPHOM KOBAJICHTHOM CBsI3b10. Takylo CBsI3b HMEIOT NMPOCTHIC BemiecTra, Hanpumep: 02, N2, C12.
Ecnm aToOMBI pa3inu4HEL, TO CTEIIEHb BIAJCHUS O0IIEH Mapoii 3IeKTPOHOB OIPEIENIACTCS PA3IMINeM B HICKTPOOTPUIATETBHOCTIX
aTOMOB. ATOM ¢ OOJIBbIIIEH 3JIEKTPOOTPULIATEILHOCTHIO CHIIbHEE IPUTITUBAET K ce0e mapy 2JIEKTPOHOB CBS3H, U €T'0 HCTUHHBIH
3apsiJi CTAHOBUTCS OTPHIATENBEHBIM. ATOM C MEHBIIICH 3JICKTPOOTPUIIATEIBHOCTBIO IPHOOPETAET, COOTBETCTBEHHO, TAKOH JKE MO
BEJIMYMHE TOJIOKUTENbHBIN 3apsia. Takas cBsI3b Ha3bIBAETCS KOBAIEHTHOM MOJIIPHOM CBSA3BIO.

MexbpaaepHoe PacCTOSHHIE — PACCTOSHHUE MEXIY SAPaMU aTOMOB B MOJIEKYJIE MM KPUCTAITMIECKON PEIIeTKH.

Mosekyna — HauMeHbIIas YacTUIIAa JAHHOTO BEIECTBa, 00J1a/1al0Iiasl ero OCHOBHBIMM XMMHUYECKUMH CBOMCTBaMHU, CIIOCOOHAs K
CaMOCTOSITEITEHOMY CYIIIECTBOBAHHIO M COCTOSIIIAS M3 OJMHAKOBBIX MM Pa3IMYHBIX aTOMOB, COCJHHEHHBIX B OJTHO IIETI0€
XUMHYECKUMH CBA3IMH. MOJIEKyIbI MOApa3AeNAIOTCS 110 YHCITy aTOMOB (JIByXaTOMHBIE, TPEXaTOMHBIC U T.1I.), II0 TEOMETPHIECKOMY
CTPOEHUIO (JTMHEHHbIE, YIIOBble MUpaMHUIANbHBIE, TETPadIpUIYECKHe U T.1.), IO HATMUUIO MM OTCYTCTBUIO IUNOJIBHOTO MOMEHTA
(monsipHBIE U HENOJISIPHBIE, IO MATHUTHBIM CBOWCTBAM (IMaMarHUTHBIC U MapaMarHUTHBIC), TI0 PEaKIMOHHON CITOCOOHOCTH
(aKTHBHBIC ¥ HEAKTHBHBIC) H T.1I.

Monb — enquHUIA KOTHYECTBA BeniecTBa. OAWH MOJIb — TAKOE KOJIHMUYECTBO BEIIECTBA, B KOTOPOM coaepxutcs 6,02-1023
CTPYKTYPHBIX €JMHUI] 3TOTO BeLlecTBa (ATOMOB, MOJIEKYJI, HOHOB U T.I1.).

MossipHBIH 00beM Vm — 00bEM OHOTO MOJISI BENECTBA, BEIMIMHA, ITOJTYyIal0NIasics OT JICICHUS MOJIIPHON MacChl Ha TUIOTHOCTb.
XapakTepusyeT INIOTHOCTh YIaKOBKH MoJieKyi. CorylacHO 3aKOHY ABOTapo, OIWH MOJIb TF000TO0 ra3a MpH HOPMAaIbHBIX YCIOBHUIX
HMeEET OJMH U TOT K€ 00BEM; ero CHMBOJI VM, YnciIeHHoe 3HaueHue 22,413 n/Momab.




Oomas xuMus — ydeOHast TUCHUIIINHA, KOTOpasi B OOIIMX YepTax OMUCHIBACT (DyHIaMEHTAIbHBIE OCHOBBI XUMUYECKON HAYKH:
ATOMHOMOJIEKYJISIPHOE YUCHHUE, CTPOCHHUE aTOMa, IEPHOJUIECKHI 3aKOH U [leprouiecKyro CHCTeMy XMMHUYECKUX JICMEHTOB,
XAMHYECKYIO CBSI3b U CTPOCHHE MOJICKYII, arpeTaTHBIC COCTOSIHUS BEIECTBA, OCHOBHI XMMHUECKOI TEPMOANHAMIKH U XUMHIECKOI
KUHETHKH, XUMUYECKOE PABHOBECHE, PACTBOPHI, IEKTPOXUMHUECKUE IIPOIIECCHI.

INeproauyeckast cucteMa XMMHYECKHX 3JIEMEHTOB — KIIaCCH(HKAIMS XMMHYECKHX JJIEMEHTOB, YCTaHABIIMBAIOIIAsl 3aBUCHMOCTb
Pa3IMYHBIX CBOMCTB 3JIEMEHTOB OT 3apsijia aTOMHOTO siapa. CucTema siBIeTcs rpad)MueCKIM BEIPAKEHUEM IIEPHOANYECKOT0 3aKOHa,
yctanoBineHHoro J[.J1. MenneneeBsM B 1869 1. E¢ mepBoHauansHbIH BapraHT Ob1T pa3padoran J[. M. MeHnneneeBbM 1
yCTaHaBIHBaJ 3aBUCUMOCTh CBOMCTB 3JIEMEHTOB OT UX aTOMHOI Macchl. [IpeanokeHo HECKOIBKO COTCH BAPHAHTOB N300paskeHUS
[Teprnoanyeckoii cuCTEMBI, HO TIOBCEMECTHO HCIIOJIb3YETCs TAOMMYHBII BapHaHT CUCTEMBI, COCTOSIIEH U3 TPYII (BEPTHUKAIBHBIX
CTOJIOIIOB) U TIEPHOJOB (TOPU30HTANBHBIX PsI0B). [lepnoandeckas cucTeMa craja BayKHEHIIIeH BeX0oi B pa3BUTHH aTOMHO-
MOJIEKYJIIPHOTO yueHus. braromaps e CIIoXHUIOCh COBPEMEHHOE MOHATHE O XMMUUYECKOM JJIEMEHTE, IPOCTHIX BELIECTBAaX 1
coeIMHeHUsIX. MccnenoBaHusAMM aTOMOB OBUIO YCTAaHOBIIEHO, YTO MOPSAKOBBIH HOMEP JIEMEHTa B IIEPHOJUIECKOIl cucTeMe
(aToMHBII HOMEp) paBEH MOJIOKHUTEIEHOMY 3apsiIy S/[pa aToMa 3TOr0 IEMEHTa, HOMEpP MEPHO/IA ONPEEIACT YHCIIO AIEKTPOHHBIX
000JI09eK aTOMa, a HOMep TPYHITEI — YHUCIIO BAJICHTHBIX JIEKTPOHOB B aTOMaX, YTO OOBSICHAET CXOACTBO XMMHUCCKUX CBOHCTB
3JIEMEHTOB I'PYIIIIEL

[TpoToH — cTabuiibHas SJIeMEHTAapHAast YaCTHIA, BXOAAIAs B COCTaB BCEX aTOMHBIX sep, sApo npoTust, von H+. 3apsn nporoHa
MOJIOXKUTENBHBIN, 3JIEMEHTAPHBIH; abcomoTHas Macca 1,673-10-27 xr, otHocuTenbHas Macca 1,007276 a.e.M.

PannoakTHBHOCTE — CaMOIPON3BOJIBHOE TPEBPAIIEHIE HEYCTOMYMBOTO H30TOIIAa OMHOTO XUMUYECKOT0 3IEMEHTA B H30TOII IPYrOTO
9JIEMEHTa, COMPOBOXKIAIOIIEECs UCITYCKaHUEM JIEMEHTapHbIX YacTHL. PaloakTHBHOCTD MOIpa3/ielisieTcsl Ha MSTh THIIOB.

. Aubda-pacnag — pacrajg aTOMHBIX siiep, CONPOBOXKIAIOMINIICS MCITyCKaHueM anbga-dactull (suep 4He).

. Bera-pacniax — pacmag aTOMHOTO spa, CONPOBOXKIAIONIUICS BEUIETOM M3 SIIpa JIEKTPOHA WX ITO3UTPOHA.

. l'amMMma-u3nydeHue — 3JeKTPOMarHuTHOE M3NydeHHe, MpUHAAJeKallee Hanooiee BHICOKOUYAaCTOTHOW (KOPOTKOBOJIHOBOH )
YaCTH CIEKTPa 3JIEKTPOMArHUTHBIX BOJIH.

. [IpoToHHAs PaTHMOAKTHBHOCTh — CAMOTPOM3BOJIBHBIA pacnal HEUTPOHHO NEPUIMTHBIX aTOMHBIX sIEp,
COIPOBOKAAIOIIUICS HCITyCKaHUEM IIPOTOHOB.

. CroHTaHHOE JIeJIeHNe — PaJHOaKTHBHBIA paclaj TsDKEJbIX aTOMHBIX siiep, MPOUCXOAAUINNA 06e3 BHEIIHETr0 BO30YKACHUSI.

CaMonpon3BOJIbHAS PEAKIHsI — XUMHYECKasi peakLs, IPOTCKaHHe KOTOPOi He TpeOyeT BHEITHUX YHEPTeTUYCCKHX 3aTpaT U 3a CYET
KOTOPOI MOXeT OBITh IIPON3BE/ICHA TI0JIe3Has paboTa; PeaKIlis ABISCTCS CAMOTIPON3BOIBHOMN, €CITH €€ IIPOTEeKaHNe BeIeT K
YMEHBIIIEHHIO Hepruu ['uboca.

CucremMa XUMHUUECKasi — COBOKYITHOCTh B3aMMO/ICHCTBYIOLIMX BELIECTB MJIM YaCTHLl, PEATBHO WIIM MBICIIEHHO BBIACJICHHBIX U3
oKpyxaromier cpensl. [1o cTeneHn B3aNMOICHCTBHS ¢ OKpYKaroIIel cpeoil XUMHUIecKas CHCTeMa MOXET OBITh OTKPBITOM
(oOMeHMBaeTCs ¢ OKPYXKAOIIEH Cpeioi SHEPTHel U BEIIECTBOM), 3aKPBITOH (0OMEHHBAETCS C OKPYKAIOIIEH CPEeIoi TOIBKO
SHepruei) u U30JIUPOBaHHOHN (HE OOMEHUBAETCS ¢ OKpPY)KAIOLIel Cpefoil Hu BelecTBOM, HU dHeprueil). Cucrema, cocTosmas u3
YaCTHI, HaXOJSIIIUXCS B ONHOH (hase, Ha3bpIBACTCS TOMOTCHHOM; CHCTEMa, COCTOSINAs U3 BEIIECTB, HAXOIIMXCS B pasHbIX (azax u
MMeIOoIas XOTs OBl OTHY TOBEPXHOCTH Pa3zelia, Ha3bIBAeTCs TeTePOTeHHOM.

CKOpOCTh XUMHUYECKOH PEaKIMU — YHCIO0 aKTOB B3aUMOAEHCTBHS, IPOUCXOAAIINX B €JMHUILY BpEMEHH B eJUHUIIEe 00BbeMa (11
TOMOTEHHBIX PEaKLUi) WM Ha SIUHUIC TOBEPXHOCTH pa3zaena (a3 (Ui TeTepOreHHbIX PeakIyii); U3MepseTcss U3MCHEHUEM
KOHIICHTPAIINN PEarnpyoInX BEIIECTB B CMHHUITY BpeMeHH. B Xo0/ie peakny KOHIIEHTPAIHH PearipyroNIiX BEIECTB HEIPEPHIBHO
MU3MEHSIOTCS, TOTOMY Pa3NINYaloT CPEIHIOI0 U MTHOBEHHYIO CKOPOCTh PEAKINH: CPETHSS CKOPOCTh PaBHA H3MCHEHHIO
KOHIIEHTPAIMH PEAreHTOB MU MPOAYKTOB 38 HEKOTOPBIA MPOMEKYTOK BPEMEHH, MTHOBEHHAs! — B IAHHBII MOMEHT BPEMEHHU.

CruH — coOCTBEeHHAs (BHYTPEHHSIS) XapaKTEPUCTHKA AIICKTPOHA B aToMe. [1o 3Toi XapaKTepHCTHKE BCE IEKTPOHBI B aTOMaX
pa3IHyaroTCs Ha JjBa BHA C MPOTHBOMOIOKHBIMY 3HAYCHUSMH criHa. Ha otHO# aTOMHOM OpOHTaIi MOTYT pa3MeInaThes
MaKCHMAJIbHO J[BA 3JIEKTPOHA, PA3IHYAIOLINECs CIIMHOM.

Hanuuue crivHa y 351eKTPOHOB MOATBEPKIACTCS CIIEKTPAMHU aTOMOB.

TepMosiiepHBI CHHTE3 — PEaKIMN CIHUSHIA JIETKAX SAEP aTOMOB, KOTOPBIE IIPOTEKAIOT IIPH OTPOMHBIX TEMIIEpaTypax M
COIPOBOJKAAIOTCS BBIICJICHHEM OTPOMHOTO KOJIMUECTBA YHEPTHH; TAaKUE PEaKIUy MpoTekaroT Ha CoJHIe U Ap. 3Be3/1axX, a Ha 3emIe
— TIPH B3pPbIBE TEPMOSACPHBIX (BOAOPOAHBIX) 60MO. Ha MpoTsyKeHNN HECKOJIBKUX JECATUIIETHI MPOBOAATCS UCCIEA0BAHUS 1O
MPOBEACHHUIO TEPMOSIICPHOTO CHHTE3a B YIIPABISICMOM PEXXUME; SCIIH 3Ta 3a7a4a OyJeT penieHa, TO YeJIOBSUSCTBO OyIeT UMETh
HOBBIN HEUCCSIKAEMBIA UCTOYHHUK SHEPTHUHU.

Xumudeckas peakius (XMMUYecKoe B3auMoieiicTBHE) — IPEBPAILCHNUE OJHOTO MIIM HECKOIBKUX UCXOAHBIX BEIECTB (PEareHToB) B
OTIMYAIOIIMECS OT HUX I10 XUMHYECKOMY COCTaBY WJIM CTPOCHUIO BelecTBa (IPOAYKTHI peakuuu). IIpu XumMuueckux peakusx
SJpa aTOMOB HE MEHSIOTCS, He H3MEHseTCS MX 00IIee YHCII0, H30TOMHBIM COCTaB XMMHYECKHX AJIEMEHTOB, TIPH 3TOM IIPOUCXOIUT
nepepacipeaeneHne 3JIeKTPOHOB U Aep U 00pa3yloTcs HOBBIE XMMIUECKHE BEIECTBA. XUMUUCCKHE PEaKIUH KIACCH(DUIUPYIOTCS
110 HECKOJIBKUM MPU3HAKAM.

. ITo n3MEHEHHIO COCTaBa PEarcHTOB — PEAKIMU MPHCOEANHEHNUS, Pa3lIOKEHNUS, 3aMEIICHHs] ¥ B3aMHOTO OOMCHa.

. o cremensiM okucieHns — 0e3 U3MEHEHHS CTETICHEH OKMCIICHHUS 3JIEMEHTOB M ¢ M3MEHEHHEM CTeleHeH OKHCIICHUS
(OKHCTUTENFHO-BOCCTAHOBUTENLHBIE PEAKIIHN).

. ITo TerutoBoMy 3¢ dekTy — 3K30TepMHUYecKre (C BbIIEICHHEM TeIUla) U SHJOTEPMHYECKHE (C IOIJIOMICHUEM TeIlia).
. o ycioBuAM mpoBeneHHs — MPH HarpeBaHUH (TEpMONN3), AeHCTBHH cBeTa ((OTONN3), paauanuy (paxuonus),

JJIEKTpHYECTBA (DJIEKTPOIIN3), IPHU YIACTHU KaTaIH3aTOPOB (KaTaJTUTUIECKUE PEAKIINN ), MEXaHMUECKOTO BO3IEHCTBUS
(MeXaHOXMMHUYECKUE PEaKIM1), B HU3KOTEMIIEPATypHOH M1a3Me (T1a3MOXUMHUYECKUE PEaKIin).

. ITo mpu3HaKy caMONPOU3BOJILHOCTH — CAMOIIPOU3BOJIEHBIE M HECAMOIIPOU3BOJIBHBIE.

. ITo mMexaHmM3My — TpocThie (MOHO-, OM- W TPUMOJIEKYISIPHBIE) W CIOXKHBIE (IIOCIIeIOBATEIbHEIE, MTapalIeNbHbIe, IICITHEIC).
Xumugeckas CHCTEMa — 4acTh IPOCTPAHCTBA, COACPIKaIas B3aUMOICHCTBYIOINE BEIECTBA, PEaTbHO U MBICTIEHHO

000co0IeHHAs: OT OKPYKarolel (BHEITHEH) Cpe/Ibl.

XuMH9ecKkast CBsI3b — B3aUMO/ICHCTBHE aTOMOB, IPUBOAAIIEE K 00pa30BaHHIO MOJIEKYI, PaIUKaIOB, MOJEKYIIPHBIX HOHOB,
KOMIUIEKCOB, KPHCTAJIIOB, ITPOIYKTOB ITOBEPXHOCTHOM XeMOoCcOpOnuy 1 p. XUMHUIECKas CBA3b MOPa3AeIIeTCs Ha KOBAICHTHYIO
(HEeTONSIPHYIO U MOJISIPHYIO), HOHHYIO M METAJUINYECKYIO.




Xumugeckast Gopmyna — crocod BEIPaXKeHUS KAYECTBEHHOTO U KOJIMUECTBEHHOTO COCTaBa XUMUYECKHX COCIUHEHUIT C TTOMOIIBIO
CHMBOJIOB XMMHYECKHX 3JIEMEHTOB. VICIIOIb3yeTCsl HECKOIBKO BUIOB XUMUYECKUX (POPMYII:

. Ipocretimas (ammupryeckas) hopMyia, KOTOpas MMOKa3bIBaeT COOTHOIICHHUE JIEMEHTOB B COeAWHEHUH, Hanpumep, HO,
CH,NH u 1.1

. MonexkynspHas ¢opMmyna, KOTopasl BbIpakaeT cocTaB peanbHbIx Monekyn: H202, C2H6, N2H4 u T.1.

. CrpykrypHast (rpadudeckas) Gpopmysa, KOTOpas HeceT MH(POPMAIMIO O B3aHMHBIX CBA3X aTOMOB. B CTpyKTypHBIX

(hopMymax CBSI3b MEXKIY aTOMaMH 0003HaYaeTCs YePTOUKOM, a YHCIIO YePTOYEK COOTBETCTBYET IEKTPOHHOI BAICHTHOCTH aToOMa.
XVMUYECKUIl aHAJIN3 — YCTAHOBJICHHE COCTaBa BellecTBa. MeTOIbl aHANIN3a: KaueCTBEHHBIN, KONMUYECTBEHHBIN, (PH3UKO-
XHUMHYECKUH, BECOBOH, 00bEMHBIN, TEPMUIECKUH, PEHTT€HOCTPYKTYPHBIH, pEHTI¢HO(DA30BbIH U JIp.

XUMHUYECKUH 311IEMEHT — BUJI AaTOMOB C OIPEAEICHHBIM 3apAJI0OM s/1pa; KaXA0My XUMUYECKOMY 3JIEMEHTY COOTBETCTBYET
OIpENIENICHHBIN BUJ] aTOMOB, KaX/Iblii 3JIEMEHT UMEECT aTOMHBII HOMEp U oIpeieIcHHOe MecTo B Ilepuoauueckoii cucreme
XUMHYeckux daeMeHToB J[.J. MenneneeBa. XuMuueckue 3J€MEHTHI KIACCU(PUIUPYIOTCS 10 Pa3IMYHBIM MPU3HAKAM.

. ITo Tumy aTOMHBIX OpOHTaNEH, 3aMOJIHCHHBIX BaJICHTHBIMHU 3JICKTPOHAMU, XUMUYECKUE JIEMEHThI MOIPA3ICIIIOTCS Ha S-
AJIEMEHTBI, P-3JIEMEHTHI, d-2IeMeHTHI, f-3JIeMEHTBI.

. ITo pacmpocTpaHEeHHOCTH B MPUPOJIE XUMHUECKHE DIIEMEHTBI OAPA3ACIAIOTCS Ha PaclpoCTpaHEeHHbBIE, PEeNKNE,
paccesHHbIE U OTCYTCTBYIOIIUE B 3MHOM KOpeE.

. [To XMMHUYECKAM CBOMCTBAM pa3IHYAlOT METALUTHUECKUE, HEMETAUTHISCKHEe U aM(OTEpHBIC dJICMEHTHI.

. [To 6M30CTH XMMHYECKHX CBOWMCTB CYIIECTBYIOT TPYIIIIOBBIE HAa3BAHUS DJIEMEHTOB: IIEJIOYHBIC DJIEMEHTHI,

LIETIOYHO3EMENbHBIE 2JIEMEHTHI, PEAKO3EMEIIbHbIE AIIEMEHTBHI, DJIEMEHThI-IAHTAHOUIbI, SJIEMEHThI-aKTHHOUIbI, TNIATHHOBbIE
3JIEMEHTBI, JJIEMEHTHI «CEMENCTBAY KKene3a.

XVMUYECKOe PaBHOBECUE — COCTOSTHUE XUMHUECKON CHCTEMEBI, B KOTOPOM 00paTHMO IMPOTEKAET OJHA MITH HECKOJIbKO XUMHIECKIX
peaxumii, mpruueM CKOPOCTH MPSAMON 1 00paTHON peakIy PaBHBI MEXAY cOO00M. J[s cucTeMbl, HaXOAAIIEHCS B XUMHYECKOM
paBHOBECHUH, KOHIIEHTPALIUH PEareHTOB, TEMIIepaTypa 1 Apyrue napaMeTpbl CUCTEMbI HE U3MEHSIOTCS O BpeMeHeM. CM. Takxke
KoncranTta paBHOBecHS.

Yacruma(pl) BeIecTBa —aTOMBI (0J1aropoJHbIE Ta3bl, METAIUTB M HEMETAJUTBI ¢ AaTOMHOHN KPUCTANTUHIECKOH PELIETKOH), HOHBI
(BelecTBa HOHHOTO CTPOCHUS) UM MOJIEKYIIBI.

Yuciio — nepBoe CI0BO B HA3BAHUSAX MHOTMX IMOCTOSIHHBIM XMMUYECKUX BEIUYMH.

. UYncmo ABorazpo — mocTostHHAasE ABorafpo 0e3 ykazaHHs eAuHHUI m3MepeHus: 6,02:1023; 9uciao CTpYKTypHBIX €IWHHIL
(4McIo YacTUIl) B OJHOM MOJIC BEIIECTBA.

. Yucno ruapaTanyuy — 4UCIO MOJICKYJ BOJBI, CBSI3aHHOE C OJHUM HOHOM B BOJHOM PacTBOPE JIEKTPOJINTA; JUIST HEBOJHBIX
PacTBOPOB — COIEBATHOE YHCIIO.

. KoopauHannoHHOE YHCII0 — YUCIIO aTOMOB, MOJIEKYJI FUIM MOHOB, CBSI3aHHBIX C JAHHBIM aTOMOM.

. Uucno dapanes — nocrosinHast Papazges 6e3 ykazaHusi enuHul usmepeHus: 96486,4 wu =~ 96500.

. OKBHBAJICHTHOE YHCIIO Z — YHCIIO, ITOKA3bIBAIOIIECE, BO CKOJIBKO Pa3 SKBHBAJIICHTHAsI Macca MEHbIIE aTOMHOI Macchl

3JIEMEHTA B JAHHOM COEJMHEHUM I MOJIEKYIIPHOM MacChl BeLeCTBa B AaHHOU peakuuu. YyryH — cM. JKenesa cruiaBsl.
OnexTpoH(bl) — cTabMIbHASA 3JIEMEHTapHas YacTuna ¢ Maccoit nmokos 9,11-10-31 xr u orpumarensHsM 3apsaoM 1,602-10-19 Ki;
0003Ha4aeTCs €—. 3IEKTPOHBI ABIISIIOTCS COCTABHON YacThIO JIFOOOT0 aToMa, 00pa3yst B HEM 3JIEKTPOHHYIO 000JI0UKY, B KOTOPOH
pa3IHyaroT BHyTPEHHNE M BHENITHUE, CIIapEHHbIE M HECTIapeHHBIE, S-, P-, d- B f-37IeKTpOHSL:

. BHyTpeHHHE 3IIEKTPOHBI — MIEKTPOHBI, YUCJIO U PACIPEICIICHHE KOTOPBIX 0 SHEPTeTHYECKIM YPOBHIM M IIOTYPOBHSIM
COOTBETCTBYIOT JICKTPOHHO 000J104Ke OJIMKANIIIEro MPeIeCTBYIOIIEro OJIaropoJHOTO ra3a; BMECTE C SIJPOM aToMa 3TH
JIEKTPOHBI 00PA3YIOT OCTOB» ATOMA.

. BHenrH#e 37MeKTPOHBI — 3JIEKTPOHEI, CIEAYIOMKE 3a BHYTPEHHUMH; BCE WJIM YacTh STHX JIEKTPOHOB YJacTBYIOT B
00pa30BaHUU XMMUYECKHX CBSA3€H aToMa ¢ APYTUMHU aTOMaMH, OTOMY HX Ha3bIBAIOT BAJEHTHBIMH JJICKTPOHAMHU.

. CrnapeHHbI€ 3JEKTPOHBI — JBa AJIEKTPOHA, 3aMONHAIONIME OJHY 3JEKTPOHHYIO OpOUTaib (ATOMHYIO OpOUTANb).

. HecmapeHHbIe )1eKTPOHBI — OMHOYHBIE AJICKTPOHBI HA aTOMHBIX OpOUTAIAX.

. $-DJIEKTPOHBI, P-3JEKTPOHBI, d-3IE€KTPOHEI, f-3IEeKTPOHBI — 3IEKTPOHBI HA aTOMHBIX OPOHMTANISIX COOTBETCTBYIOIIETO BHAA.

Snpo aToma — IeHTpaIbHas JyacTh aTOMa, B KOTOPOIl cocpeoToueHa OcCHOBHasI ero Macca (6oinee 99,9 %). SAnpo 3apspkeHo
HOJIOXKUTENBHO, 3apsi] AApa ONPEEIIeT XUMHUUECKUH 3]IEMEHT, K KOTOPOMY OTHOCHTCS aTOM. ATOMHOE [P0 COCTOUT M3 HYKJIOHOB
— TIOJIOXKUTEIIHHO 3apsHKEHHBIX IIPOTOHOB 1 HEHTPaIbHBIX HEHTPOHOB, KOTOPHIE CBSI3aHBI MEK/Ty COOOM IIPH IIOMOIIH CHIIEHOTO
B3aUMOJICHCTBUSA. ATOMHOE SIIPO, PacCCMaTpUBaeMOe KaK KJIAcC YaCTHIL C ONPECICHHBIM YHCIIOM IIPOTOHOB U HEHTPOHOB, IPHHATO
Ha3bIBaTh HYKJIUJIOM.

KommuiekcHoe u3ydeHue npeyiaraeMoi CTyeHTaM y4eOHON TUCIMIUIMHBL TpEeAIoaracT opjaieHiue MaTepraiaMu JISKLIUH,
y4eOHUKA, TBOPUECKYIO pabOTy CTY/ICHTOB B X0/1¢ TIPOBECHUS CEMUHAPCKUX 3aHATHH, & TAK)KE CHCTEMATHYECKOE BBIOJHEHNE
TECTOBBIX Y HHBIX 3aJIaHUM 1 CAMOCTOSTEEHOU pabOTHI CTYICHTOB.

B xoze nexuuii pacKphIBarOTCS OCHOBHBIE BOIIPOCHI B PAMKaX pacCMaTpUBAEMOM TeMBI, JETA0TCs aKIIeHThl Ha HanboJliee CI0KHbIe
Y MHTEPECHBIE MOJOKEHUS U3yIaeMOro MaTepraa, KOTOpbIe TOKHBI OBITh IPUHATHI CTYJACHTAMH BO BHUMaHHe. MaTepraibl
JIEKLUH SBIISIFOTCSI OCHOBOM JIJIS1 TIOJrOTOBKH CTYACHTA K CEMUHAPCKUM 3aHSATHSIM.

OCHOBHOMH 11€JIbI0 CEMUHAPCKUX U MPAKTUYECKUX 3aHATUHN SBISIETCS KOHTPOJIb 32 CTEIIEHbIO YCBOEHUS MPOIIEHHOr0 MaTepuarna,
XOJIOM BBITIOJTHEHUS CTYACHTAMHU CAMOCTOSITEIbHON PadOTHl I pacCMOTpeHHe HanboJiee CI0KHBIX M CHOPHBIX BOIIPOCOB B paMKax
TEMBbI 3aHSTHS. P51 BOIPOCOB TUCIUTUIMHBI, 3aCTYIIUBAIOTCS HA CEMHUHAPCKHX 3aHATHSIX B (POpPME MOATOTOBICHHBIX CTYJICHTAMHU
coobmiennit (10-15 MUHYT) ¢ IOCHIE YOIl UX OIIEHKOM BCEMH CTYIEHTaMH TPYITIIHL.

[IpakTrdeckue 3aHsTHS TPOBOAATCS 110 MaTepHajiaM JEKIUH, IeYaTHBIX U3aHUH, dIEKTPOHHBIX UICTOYHHUKOB. [IperycMoTpeHo
MPOBEJICHUE UHIUBUIYaTbHOU paboThl (KOHCYIBTALIMI) CO CTYIEHTAMH B XOJI€ M3yYCHUU MaTepuaia JaHHOW JTUCIUTUIMHEIL.

CIIELHMAJIBHBIE YCJIOBHUA NHBAJIMAAM 1 JIMOAM C OTPAHUYEHHBIMH BO3MOXHOCTAMU 3JOPOBbBA




CrennanbsHble YCIOBUS 00yUeHHUS U HAIlpaBlIeHUs pabOThI ¢ MHBANUAAMHE U JTHIAMU C OTPAaHUYEHHBIMU BO3MOXKHOCTSIMH 3J{0POBbS
(manee - oOyuarommuecs: ¢ OrpaHUYCHHBIMU BO3MOXHOCTSIMH 3/I0POBBST) OIPE/ICICHbI HA OCHOBAHUH:

- ®enepanpHOTO 3aK0Ha 0T 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit de-nepanmmmy;

- ®epepanbHOro 3akoHa oT 24.11.1995 No 181-®3 «O couumanbHoi 3amuTe nHBAIUAOB B Poccuiickoit deaepanuny;

- npukaza MunoOpHayku Poccuu ot 05.04.2017 Ne 301 «O6 yrBepkaenuu Ilopsiika opraHu3anuy 1 OCyLIECTBICHUS
00pa30BaTENbHON AESTEIBHOCTH 0 00pa30BaTeIbHBIM IPOrpaMMaM BBICLIEro 00pa3oBaHUs — IpOrpaMMam OakaliaBpuara,
IporpamMMam CIHeIHaIiTeTa, IporpaMMaM MarucTpaTyph»;

- METOJMUYECKUX PEKOMEHIAINii [0 OpraHnu3auu 00pa3oBaTeIbHOTO Mpolecca I 00ydeHHs HHBAIUIOB U JHI[ C OTPAaHUYEHHBIMU
BO3MOKHOCTSIMH 37I0pOBbSl B 00pa30BaTENbHBIX OPraHMU3alMAX BBICIIETO0 0Opa30BaHUs, B TOM YUCIIE OCHALIEHHOCTU
00pa3oBaTeIbHOTO MpoIiecca, YTBepkIeHHbIX MuHoOpHayku Poccrun 08.04.2014 Ne AK-44/058H).

IMox cnenmambHEIMU YCIOBHSAMHE AJIS OTYyYeHUS] 00pa30BaHHUS O0YHJAIOMMXCS C OTPAaHWIEHHBIMU BO3MOXKHOCTSIMH 3/{0POBBS
MOHUMAIOTCS YCIOBHS OOydEHUsI, BOCIIUTAHUS U Pa3BUTHA TaKUX OOYJarOMIMXCs, BKIIOUAIOIIHE B ce0s HCIOJIb30BaHHE TIPH
HE0OXOANMOCTH aJallTUPOBaHHBIX 00pa30BaTEIbHBIX IPOrPAMM U METOAOB O0Y4EHHS 1 BOCHUTAHHUS, CIICLIMAIIbHBIX YUCOHUKOB,
y4eOHBIX MOCOOMH M IUIAKTHUECKUX MaTePHAJIOB, CIIEIINATBHBIX TEXHHIECKIX CPEICTB 00ydIeHHS KOJIIEKTHBHOTO 1
UHIUBUIYalIbHOTO [IOJIb30BaHMUS, IPEIOCTaBICHUE YCIYT ACCHCTEHTA (TOMOIIHUKA), OKa3BIBAIOLIET0 HEOOXOJUMYIO TOMOIIIb,
HPOBEJCHHE IPYIIIOBBIX U HHANUBUIYaIbHBIX KOPPEKIIMOHHBIX 3aHATHI, 00ECIIeUeHHE IOCTYIa B 3AaHUS By3a U JPYTHE YCIOBUS,
0e3 KOTOPBIX HEBO3MOXKHO MM 3aTPyIHEHO OCBOCHHE 00pa30BaTENbHBIX IPOrpaMM 00YJaIOMUXCS ¢ OTPAaHNICHHBIMU
BO3MO>KHOCTSIMH 370POBBSI.

OO0yueHue B paMKax yueOHOH JUCHUIUIMHBI 00YJalOMUXCs C OTPAHUYCHHBIMU BO3MOXKHOCTSIMH 3JIOPOBBS OCYILECTBIISETCS
YHHBEPCUTETOM C YUETOM OCOOCHHOCTEH NCHXO(H3UIECKOTO Pa3BUTHS, HHANBHAYAILHBIX BO3MOXKHOCTEH U COCTOSIHHS 3710POBbS
TaKUX 00yJarOIIIXCs.

OO0yd4eHne o y4eOHOM AUCIUILUTHHE 00YJAIOMUXCS ¢ OTPAHUYEHHBIMU BO3MOXKHOCTSAMH 3JJ0POBbS MOXKET OBITh OPraHH30BaHO Kak
COBMECTHO C JIPyrHMH 00Yy4aroIUMUCS, TaK U B OTJAEIbHBIX IPyMIax.

B memsix moctynmHOCTH 00ydeHHS 110 JUCIUIUTHHE 00ECIIeYNBACTCS:

1) 1 T ¢ OTpaHMYECHHBIMH BO3MOXHOCTSIMHU 3{0POBBSI [0 3PEHHIO:

- HaJIM4YHUe albTePHATUBHOMN Bepcuu o(hHIHATBHOIO CaliTa HHCTUTYTa B ceTH «VIHTepHeT» AMs cl1aboBUAAIINX;

- BECh HEOOXOJUMBIH I U3y4EHHsI MaTepHall, COTTIacCHO yueOHOMY IUIaHy (B TOM YHCIIE, Ul 00yJaroIuXCst 110 WHAUBHUYaIbHBIM
y4eOHBIM ITaHAM) TIPEIOCTABISETCS B QICKTPOHHOM BHJIE Ha IHCKE.

- MHAMBHYyaJlbHOE paBHOMEpHOE ocBeeHne He MeHee 300 Jrokc;

- IPUCYTCTBHE aCCUCTEHTA, OKA3bIBAIOLIEr0 00y4aroeMycss HeOOXOIMMYIO TOMOIIIb;

- obecrieueHre BO3MOKHOCTH BBIITYCKA aTbTEPHATHBHBIX (POPMATOB MEYATHBIX MATEPHAIOB (KPYMHBIA IPUQT WIH ayanodaiis);
- obecrieueHne OCTyIa 00yJaromerocs, SIBJISAIOIIET0Cs CICIBIM U HCIOIb3YIOMIEro COOaKyIIpOBOAHNUKA, K 31aHHIO HHCTUTYTA.

2) 11 UL ¢ OTPaHHYEHHBIMH BO3MOXHOCTSIMU 310POBBS 10 CITYXY:

- HAJIM4Me MUKPO(OHOB M 3BYKOYCHJIMBAIOIICH anmapaTypbl KOJIEKTUBHOTO 110Jb30BaHUS (ayANOKOJIOHKN);

3) IS JTUIT ¢ OTPaHMYESHHBIMH BOZMOXXHOCTSIMH 310POBBSI, IMEIOIINX HAPYIIEHHS ONTOPHO-IBUTATEIRHOTO allliapara, MaTepHaIbHO-
TEXHUYIECKUE YCIIOBHUS JOIDKHBI 00€CIeUNBATh BO3MOXKHOCTh OECIPEISITCTBEHHOTO TOCTYIA 00yJaloIUXCs B yueOHbIe TOMEIIICHUS,
CTOJIOBBIE, TyaJeTHbIE U IPYTUe NOMELIEHHUs OpraHU3aliH, a TaKXKe NPeObIBAHUS B YKa3aHHBIX MOMEIIEHHUAX (Halu4ue MaHIycoB,
MOpYYHEH, paCIIMPEHHBIX ABEPHBIX IIPOEMOB U IPYIHX MPUCIIOCOOIICHHI).

Iepen HagamoM 00y4eHHSI MOTYT IPOBOJUTEHCS KOHCYIIBTATHBHBIEC 3aHATH, TI03BOJIIONINE 00yJalOINMCs C OTPpaHHICHHBIMA
BO3MOKHOCTSIMH aJIalITHPOBATHCS K y4eOHOMY MPOIIECCy.

B npouecce BeneHus yueOHON TUCHMILTHHBI TPO(ECcCOpPCKO-TIPENo1aBaTeNbCKOMY COCTaBY PEKOMEH/IYETCS HCIIOJIb30BaHHE
COITMATBHO-aKTUBHEIX U pe(IICKCUBHBIX METONOB O0YUCHMS, TEXHOJIIOTHH COMOKYIBTYPHOH PeabMINTAIINH C IENTBI0 OKa3aHUs
MOMOIIHY 00yJaIOMUMCS C OTPaHUYEHHBIMH BO3MOKHOCTSIMHU 3/I0POBBSI B YCTAHOBIICHUH TOJIHOIIEHHBIX MEXINYHOCTHBIX
OTHOLIEHHH C JPYTMMH 00Y4aIOIIMXCsl, CO3AaHUN KOM(POPTHOTO MCHXOJIOTHYECKOT0 KIIMMaTa B yueOHOM rpymre.

Oco0OeHHOCTH NPOBEACHHS TEKYIIEH U IPOMEXYTOYHON aTTECTAINH 110 JUCIIUIDIMHE IS 00yJaIOIIUXCsl ¢ OTPaHNICHHBIMH
BO3MO>KHOCTSIMH 370POBBS YCTAHABIMBAIOTCSA C yIETOM HHAMBUAYANBHBIX IICHX0(NU3NIECKIX 0COOCHHOCTEH (YCTHO, MUCHMEHHO Ha
Oymare, mMCbMEHHO Ha KOMIIbIOTEPE, B (hopMe TecTupoBaHus U apyroe). [Ipn HeoOXoauMOoCTH npenocTaBiseTcs JONOTHUTENFHOES
BpeMsl [J1sl TOATOTOBKU OTBETA Ha dK3aMeHe (3adeTe).
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