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INPOI'PAMMY COCTABWUJI:

JlonenT xadenpsr DHEPreTHKH, _
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W.o. 3aBenyromero kabenpoit JHepreTHKH M.C. VBanunkuii
(naspanue Kadenpsr) % b) (pacmuporka MOMITHCH)
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W.o. 3aBeqyromero xadeapoit JHEPreTUKH M.C. Upanuikuii

(na3zpanue kadeapsi) W%) (pacmndpoBKa MOATNHCH)



1. HEJIX U 3AJAYHN OCBOEHU A JUCIIAITIJIMHBI
Llesb ocBOEHUS THCHUIIMHBI: COCTOUT B U3YUEHHUE METOIOB M CPECTB I (POPMUPOBAHUS Y OOYUYAIOIIMXCS TEOPETHUECKUX U MPAKTHYECKUX HABBIKOB TI0
OCHOBHBIM aCIIeKTaM TEPMOANHAMUKY, KHHETUKU XUMUYECKUX PEaKIUi, TECOPUHY OOMEHHBIX U OKUCIUTEIbHO-BOCCTAHOBUTENIBHBIX MIPOLIECCOB, HEOOXOAUMBIX IS

MMPUMCECHCHUS IIPHU U3YUCHUHN JUCHUILIMH APYTUX KYpPCOB.

3agauyu IUCHUILINHBI:

3amaueil M3y4eHus: AUCIUILINHBI SBJSIETCS TIOATOTOBKA OaKaiaBpa K PEHICHUIO TPO(EeCCHOHATBHBIX 3a/1a4:

— U3YyUCHUC Hay‘IHO-TGXHI/ILIeCKOI\/JI I/IH(l)OpMaIII/II/I, OTCYCCTBCHHOI'O U 3apy6e>1<Horo OIIbITaA IT0 TEMATHUKE NCCICIOBAaHUA,

— TIPOBEJICHHE SKCIIEPUMEHTOB TI0 3a/IaHHOM METOJIMKE M aHAJIU3 PE3yIbTaTOB;

— IPOBEACHHUC I/ISMepeHI/Iﬁ u H&6J’IIOI[€HHI7[, COCTaBJICHHUEC OIIMCaHHA MPOBOJUMBIX I/ICCJ'IGI[OBaHI/II\/JI, IOoATOTOBKA AAaHHBIX AJIA COCTAaBJICHUA 0630pOB,

OTYETOB;

— COCTaBJICHUEC OTYECTA I10 BBIMIOJIHEHHOMY 3aJIaHUI0, YHaCTHEC BO BHCAPCHUU PE3YJIbLTATOB HCCIICIOBAaHUN 1 pa3pa60T0K;

— Y4aCTHucC B pa60Tax MO0 JOBOAKE M OCBOCHHUIO TEXHOJIOTMYECKHUX ITPOIECCOB.

®opmupyemble y oOy4aromierocs KOMIETEeHUMM U 3alJlaHUpOBaHHBbIE Pe3yJbTaThl 00y4eHUsl IUCIUIUIMHE, COOTHECEHHbIE C HHIAMKATOPAMU

JMOCTHKEHUSI KOMIIeTEeHIUH

Koa n HaumeHoBaHMe

Koa u HauMeHoBaHMe HHIUKaATOpa

3aniaHupoBaHHbIE Pe3yJbTaThl 00yYeHUs

KOMIeTeHIIHH JAOCTHIKEHH ST KOMITeTeHIUH
3HATh:
— (QyngameHTaIbHBIE 3aKOHBI XUMUH,
— KiIaccu(UKalKI0 U CBOICTBA XMMHUYECKUX IJIEMEHTOB U UX COEJAUHEHUH,
TIK-1.2. JlemonCTpHpYeT TEPMHUHOJIOTHIO, XUMUYECKYIO CHUMBOJIHUKY)
IIK-1  CmocobeHn  ympaBisTh o
MOHUMAaHHUE TEXHOJIOTHYECKUX
TEXHOJIOTUYECKUM yMeTh:
IPOIIECCOB, CIIOCOOOB
o0opynoBaHueM, BBIOMpATh
¢ yIpaBJeHHUs] 000pyTOBAaHUEM U UX
CepUHHOE U NPOCKTUPOBATh — TMPUMEHSITh OCHOBHBIE XMMHUYECKHE 3aKOHBI, TEPMOJWHAMUYECKHE

HOBOE 000py/I0BaHME

B3aUMMOCBA3b C 3aJa4aMu
OKCILTyaTalluu

CIIPpaBOYHBIC NAHHBIC WU KOJMYCCTBCHHBIC COOTHOIICHUS HeOpraHquCKOﬁ XUMHU
AT pCIICHU A HpO(I)eCCI/IOHaJ'ILHLIX 3agay,

— COCTaBJIAITb OKHCIUTCIBbHO-BOCCTAHOBUTCIILHBIC PCAKOUNU U IIPUMCHATH
IMMOJIYYCHHBIC HABBIKU B HpO(beCCHOHaHBHOﬁ ACATCIBbHOCTH.




2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

JlucuuIuiiHa OTHOCHUTCS K O0s3aTeNbHON yacTh, OfloKa AMCUUIUIMH | 10 HarpaBJICHUIO
IIOATrOTOBKM  bakanasp 13.03.01  TerutodHepreTMka W  TEIUIOTEXHHMKA  (Tpodumim:
TennosHepreTnyeckue CUCTEMbl M IHU(POBBIE TEXHOJIOTHUH, MHTENIEKTyanbHas pacrpeeieHHas
sHepreTuka, [{uppoBbie cUCTEMBI YIIPABICHUS TEXHOJIOTHUECKHMH MPOIECCAMH ).

Jucnunnuna 6a3upyercs Ha YpOBHE CpeIHero o0iero oopa3oBaHus.

Jlj1 OCBOEHMSI TUCLUIUINHBL, 00YyJaIOUIUICS T0JKEH:
3HATh:

— (yHmameHTaIbHBIC 3aKOHBI XUMHU
— KJaccU(UKAIMIO U CBOWCTBA XMMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUI, TEPMUHOJIOTHIO,
XUMHUYECKYIO CUMBOJIHKY;
— METOJIMKU PAcYeTOB, MPOTEKAIOUINX (PU3MKO-XUMHUECKUX MPOIIECCOB
— oOuue 3aKOHOMEPHOCTH XUMUYECKHUX SIBJICHUI;
yMeThb:

—IHPUMCHATb OCHOBHBIC XHUMHWYCCKHUEC 3aKOHBbI, TCPMOAMHAMUYCCKUC CIPABOYHBIC JAHHLIC U
KOJIMYCECTBCHHBIC COOTHOIICHU S HeopFaHquCKOﬁ XUMHUHU JJ1A PEIICHUA HpO(i)CCCI/IOHaHBHBIX 3aaa4,

-COCTaBJIATb OKHCIUTCIBbHO- BOCCTAHOBUTCIIBHBIC PCAKIMU W MNPUMCHATH IMMOJTYYCHHBIC
HaBBIKH, B IPO()ECCUOHATLHOM NeATETbHOCTH;

— OLICHHUBATb BO3MOXXHOCTH H YCJIOBUA NPOTECKAHUA XUMHUYCCKHUX ITPOLECCOB,

— HCIIOJIB30BaTb XUMHWYCCKUEC 3aKOHBI JJIs PCIICHHUA KOHKPETHBIX HpO(beCCI/IOHaJ'II)HI)IX 3aga4 C
MPOBEJICHUEM KOJMYECTBEHHBIX BBHIYMCICHUI U HCIOJIb30BAHUEM YUEOHOMW, CIPaBOYHOUN U
CIICIMAIBHOM JIUTEPaTYpHI.

Pe3ynbrarel 00y4yeHus, MOTy4eHHbIE PU OCBOEHUH JTUCHUIUIMHBI, HEOOX0IUMBI ITPU
W3YYEHHUH CeNyromuX aucuuruing: «®dusukay, « Texauueckas TepMoInHAMUKa», «XUMUYECKUN
aHaJIU3 U KOHTPOJIb TEIJIOHOCUTENEH 37eKTPO0OOpyI0BaHUSY, TP BBIIIOJHEHUH BBITYCKHOM
KBaTM(UKAITMOHHONW PabOTHI.



3. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHbI
3.1. CTtpykTypa IMCUUILITHHBI
OO1mast TpyI0eMKOCTh JUCIMILIHHBI COCTABIISET 5 3aueTHBIX equHul], 180 Jaca.

Ne

n/n

Paznen nuciMmInHbL.
dopma DpoMeKYTOUHOU

arrecraluy
(no cemecmpam,)

Bcero
4acoB Ha

pasaen

Cemectp

Pacnipenenenue TpynoeMKoCTH paszeina (B yacax) 1o Bujgam
yueOHOM pabOThI

KonrtaktHasa

Jlek

Ilp

JIa0

KIIP

HKKII

[TA

CP

KonTt-
poib

Coneprxanne caMOCTOSITEIbHOM

paboThl
(c yrazanueM Ne uctounuka o m. 5.1 u
CTpaHMII B HEM)

Crpoenue aToma

15

N3yueHne TeopeTndeckoro u
MPaKTHYECKOr0 MaTepuaa:

[1], ctp. 4-15.

[2], ctp. 6-10.

Brinmonnenue njomaniHero 3agaHus:
[4], Ne 1.1 - 1.6 ctp. 10-11.

XUMHYECKas CBA3G.

17

M3ydeHue TeopeTudecKoro u
MIPAaKTUYECKOr0 MaTepuaa:

[1], ctp. 15-34.

[2], cTp. 20-28.

BeinonHeHne foMalHero 3aJjaHust:

[3], Ne 1.1, 1,3,1.4, 1.6, 1.15, 1.25, 1.38
[4], Ne 2.1 - 2.7 cTp. 14-15.

OCHOBHBIE HOHATHUSA XUMHUUYECKON
TEPMOJMHAMUKH.

17

N3ydeHne TeopeTuuecKkoro u
MPaKTHYECKOr0 MaTepuaa:

[1], ctp. 34 -57, 82-93.
BeinosHeHne fOMalHero 3aJaHust:
[3], Ne2.1,2.3,2.5,2.6,2.10

[4], Ne 3.1, 3.2 cTp. 21.

XUMHYECKOE PABHOBECHE,
oOpaTuMbIe U HeOOpaTUMBbIE
peaKiuy, KOHCTAaHTa PABHOBECHSI
U CIIOCOOBI €€ pacuera.

17

N3ydeHne TeopeTHuecKoro u
MPaKTHYECKOr0 MaTepraa:

[1], cTp. 57-147.

BeinonHeHne JOMaIIHETo 3aJaHusL:
[3], Ne3.2,3.3,3.5-3.9,4.1,5.1-55
[4],Ne 4.1, 4.4.,4,7 ctp. 27-28.

XuMH4YeCcKass KUHETHKA.

17

N3ydeHne TeopeTuuecKkoro u
MPaKTHYECKOr0 MaTepuaa:

[1], cTp. 159-214.

BeimonHeHne JOMaIHero 3aJaHust:
[3],Ne 6.1 -6.7

FeTepOFeHHHC XUMHNUYCCKHE

13

I/I3y‘ICHI/IC TCOPCTUYCCKOro 1




Pasren TMCHUILTUHEL Pacnipenenenue TpynoeMKoCTH paszelia (B yacax) 1o Bujaam ConeprxaHne caMOCTOSITEIbHOM

< o o
Ne ®dopma IPOMEKYTOUHOU e = q:,( 5 y4eOHO#1 pabOTHI paboTHI
/n aTTeCcTalluu ;?) S 9 q% KonTakTHas cp Kont- (c yKa3aH1/1e1::4 TJ;'; :;;o;flls;a)l mom 5.1 u
S o
(no cemecmpan) 5 % O | Jlex | Mp | Ja6 | KIIP | MKKII | TIA posh
pcakuuu MPAKTAYECKOr0 MaTepuraa:

[1], ctp. 105-117.
BI)II'IOJ'IHGHI/IG JOMAIIHET O 3aJaHus.
[3], Ne 7.1, 7.3, 7.5-7.9

[4], Ne5.1,5.2, 5.12 ctp. 44, 47.

N3yueHne TeopeTndeckoro u
MPaKTUYECKOr0 MaTepuaa:

17 1 2 4 2 — — — 9 — [2], ctp. 159-167.

Brinmonnenue njomaniHero 3agaHus:
[3], Ne 8.1, 8.3, 8.6, 8.9, 8.10.

PacTtBOpBI, X BUBI,
PacTBOPUMOCTb.

N3yuenue TeopeTudeckoro u
OKHCIIUTEILHO- MPaKTUYECKOr0 MaTepuaa:

8 19 1 1 4 5 - - - 9 - [2], ctp. 190-220.

BOCCTaHOBHUTEJILHBIC HpOHeCCLI. Brinmonuenue JOMAIIHEro 3aJaHusd:
[3], Ne 9.3-9.8

N3ydeHne TeopeTuuecKkoro u
MPaKTHYECKOr0 MaTepuaa:

[2], cTp. 225-232.

BeinosHeHne fOMalHero 3aJaHust:
[3], Ne 10.1-10.5.

9 | Koppo3sus meramioB 12 1 1 2 - — — — 9 —

1 _ _ _ _ _ 25 _ 33,5 DK3aMeH MPOBOINTCS B YCTHOU (opme 110

DK3aMeH 36
OuieTaMcoriacHo mporpamMme dK3aMeHa

Hmozo 3a cemecmp 180 1 16 |32 | 16 - - 2,5 80 33,5

[Ipumeuanue: Jlek — nexkmuu; [Ip — mnpaktudeckue 3austusi; Jlab — maboparopubie pabotel; KIIP — aynuTopHble KOHCYNBTallMd IO KYypCOBBIM
npoekram/padoram; UWKKII — wunauBuayanbHble KOHCYJIbTAlMM 10 KypcOBBIM mpoekTam/pabortam; IIA — mnpomexyrounas arrecranusi; CP —
CaMOCTOSITENIbHAS pabota CTYyJEHTA.




3.2.Kpartkoe coaep:xkaHue pa3iejioB
1 cemecTp

1.Cmpoenue amoma
Snepnass monens Pesepdopma, Teopus Ilnanka, oOCHOBHbIE TMOJIOKEHHS Teopud bopa,
npennonoxenus Jlyn ne bpoiung. CrpoeHne MHOTrO3JEKTPOHHBIX aTOMOB: IpaBuiio KiedkoBckoro,
npuHuun Ilaymm, npaBuno XyHpa. Ilepuonumdeckoe M3MEHEHHE CBOMCTB XMMHUYECKHX JJIEMEHTOB.
DHEPrusi MOHU3ALMHU, CPOJICTBO K AJIEKTPOHY, pa3Mepbl aTOMOB M MOHOB. 3HAUEHUE [IEPHOIUIECKOIO
3aKOHA.

2. Xumuueckas ces13b.
Xumnueckas cBsa3b. OCHOBHBIE BUbI CBsi3U. KoBasieHTHas CBS3b €€ XapakTepuCcTUKU. MoHHAs CBSI3b.
Metos BaJIGHTHBIX CBS3€H: BAJICHTHOCTb, THOPUIU3AlUs aTOMHBIX OpOUTanel, mpoCcTpaHCTBEHHAsS
KoH(purypauust Monekyi. JIoHOpHO-aKIenTOpHBIH MeXaHu3M o0Opa3zoBaHMs cBs3ed. Bopoponnas
cBs3b. KomrmiekcHsie coequaenns. CTpyKTypa KOMIUIEKCHBIX COSTMHEHHUMN, IEHTPATIBHBIN aTOM U JINTAH/IBL,
HOMEHKJIATypa U KJIAacCCU(PUKAIMS KOMITIEKCHBIX COSIMHEHUH.
3.OcHogHble NOHAMUS XUMUYECKOU MEPMOOUHAMUKU.
OHeprerudeckue 3QPeKThl XUMUYECKUX peakiui, 3akoH ['ecca. TernoBble 3 PeKThl XUMUYECKUX
peakiuii. MeToipl pacueTra TeIoT 00pa30BaHus U TEIIOBbIX 3¢ (ekToB peakuu. TemioTBopHas
crocoOHOCTh ToruMBa. HampaBiieHne TedeHus XUMHUYECKUX MPOIECCOB, SHTPOTIHS, IHEPTHUS
I'u06ca, sneprus ['enpmrombia.
4. Xumuueckoe pasrnogecue, odpamumvle u Heobpamumvle peakyuu, KOHCMAHMA PaeHO8eCUs U
cnocobwl ee pacuema.
[Tpunmun Jle-Ilarenbe. CmenieHne XMMUYECKOTO PABHOBECHS MPU M3MEHEHUHM KOHIIEHTpalUH
pearupyronux BelecTB, TeMIepaTyphl, AaBleHUE, IPUMEHEHHE KaTallu3aTopoB.
J. Xumuueckas Kunemuxa.
CKOpOoCTh TOMOTEHHBIX XMMHMUYECKUX peaklui, 3aKkoH JeHCTBUS Macc, KHHETHYecKas
knaccudukanusa peakuuii. KoHCTaHTa CKOpPOCTH XUMHUUYECKOW PEaKIMM U €€ 3aBUCUMOCTh OT
temmneparypsl. [Ipasuno Bant-I'odda, ypaBHeHue Appenunyca
6. ['emepocennuvle Xumuyeckue peakyuu
Karanu3z u ero Buapl. llennbie peakiuu. AncopOrusi ¢usnyeckas M XUMHYECKas, H30TEpMa
azcopOLMu, KOHCTaHTa aICOPOIIMOHHOTO PaBHOBECHSI.
7. Pacmeopul, ux eudsi, pacmeopumocme.
PacTBOpBI ANIEKTPOJIUTOB, UX Kilaccu(UKalMs, SJICKTPOIUTHYECKas JUCCOLMAlus, KOHCTAaHTa
nuccouuanuu. Jluccoumanus KHUCIOT W OCHOBAaHUU. DJIEKTPOIUTUYECKAS AUCCOIUAINS BOJIBI.
Boaopoansiit nokazarens cpeapl. Pacuér pH pacTBOpoB KMCIOT U OCHOBaHUH. [ Mapoau3 colieil.
CreneHb U KOHCTAHTa TUAPOIIH3A, TUAPOIIU3 PA3TMYHOTO TUIIA COJIECH.
[IpousBeneHne pacTBOPUMOCTH TPYIHOPACTBOPUMBIX AJIEKTPOJIUTOB
8. OxucnumenvHo-60ccmanogumenbHvle NPOUecchyi.
OKHUCIUTENbHO-BOCCTAHOBUTENBHBIE  PEAKIMU, COCTaBIEHHE WX YpaBHEHUH, BakHeHIIne
OKHUCJIUTEIM U BOCCTAaHOBHUTEIH. DJIEKTpOXUMUUYECKUE mporiecchl. 3akon dapaaes. DIeKTpoaHbIN
MOTEHIIMAN, TalbBaHu4Yeckuil. Dnement Januana — Akoou. DnexrpoaBmwkyias cuna. [loTeHnuans
METAJUTMYECKUX U Ta30BbIX 31EKTP0oA0B. CTaHIApTHBINA BOJOPOIHBIN 3JIEKTPOM, BOJOPOIHAS ILIKAJIa
MOTEHIUAJIOB. DJNEKTPOJU3. DIEKTPOIU3 PAaCTBOPOB M PACIUIABOB. DJEKTPOJbI PaCTBOPUMBIE U
HEpPacTBOPHUMBIE, MTPOLIECCHI HA ANEKTPOIaX.
9. Kopposus memannos.
Koppo3us xumuyeckass u dneKTpoxumudeckas. Bo3HHMKHOBeHHe u paboTa KOPPO3HMOHHBIX
rajbBaHUYECKHUX DJIEMEHTOB. DJIEKTPOXMMHUECKAsi KOPPO3Us METAJUIOB B KUCIBIX, HEUTPAJIbHBIX,
IIEJIOYHBIX cpefaxX. 3amura oT Koppo3ur. OCHOBHBIE CIIOCOOBI 3aIIUTHl METAJIIIOB OT KOPPO3HUHU.

3.3. Tembl NpaKTHYECKUX 3AHATHI
1 cemecTp

1. MonspHast Macca SKBUBAJICHTa, 3aKOH DKBUBAJIEHTOB (2 daca).



©CooNe Uk wN

CriocoObI BEIpasKeHUST KOHIICHTpaIuy (2 Jaca).

Crpoenue atoma u nepuoaunueckas cucrema /.M. Menneneena (2 yaca).
Xumuueckas cBsi3b. CTpoeHHE MOJICKYI(2 Yaca).

KomruiekcHbie coeuuenus (2 Yaca).

TennosuepreTruueckue Npoueccol (2 yaca).

Tennosueprernueckue npoieccoi(2 yaca).

XuMHu4eckoe paBHOBecHe(2 yaca).
. IIpousBenenue pactBopuMocTH(2 vaca).

10 DnexTpoauTHueckas auccouuanusi(2 yaca).

11. Bonopoausiii moka3aresns cpenasl pH(2 vaca).

12. Tunponu3 pacTBopa U pacriaBa cosiei(2 gaca).

13. OxucnuTen,HO-BOCCTAaHOBUTEIBHBIC PeaKIHK(2 Jaca).

14.9nexrpoxumuyeckue npoiueccol. Pacuer 3/1C ranpBanndeckoro anemenra (I'9)(2 vaca).

15. 3akonsr dapanesi. DMEKTPOJIU3 PACTBOPOB U PaCIIaBOB(2 Haca).
16. Koppo3us meranos (2 gac).

3.4. Tembl 1aG0paTOpPHBIX padoT

1 cemectp
1. JlaGoparopHoe o6opynoBanue. TexHUKA BBITOTHEHHS JTa0OpaTOPHBIX padoT (2 yaca).
2. Usmepenne TemoBbIxX 3p(pekToB XUMUYECKUX peakiuid U pacueT sHeprun [ mo6ca mporecco
(2 gaca).
3. Xumwuueckoe paBHOBecue (2 Jaca).
4. KuneTnka XMMUYECKUX peakiuii (3 Jaca).
5. Bomoponansrii mokaszatens cpeasl pH (2 gaca).
6. Duexrponsmxymme cuibl (D/IC)u HanpsHKEHUE ralbBaHMIECKUX 31eMeHTOoB (3 Jaca)
7. Dnekrponus (24aca).
3.5.PI'P

Y4eOHBIM MJIAHOM HE IPETYCMOTPEHBI.

3.6. TemaTnka KypCcOBBIX IPOEKTOB/KYPCOBBIX PadoT

KypcoBoii npoekT/kypcoBas paboTa yueOHbIM IIJIAHOM HE MPEAYCMOTPEHBIL.

3.5.PI'P

VueOHBIM IUIAHOM HE npeayCMOTPCHBLI.

3.6. TemaTnka KypCcOBBIX IPOECKTOB/KYPCOBBIX padoT

KypcoBoit  mpoekt/kypcoBas  paboTa  y4yeOHbIM  [JJaHOM  HE  MPETYCMOTPEHBI.



3.7. CooTBeTCcTBHE pa3/1e/10B JMCHHMILIMHBI H (POPMHUPYEMBIX B HUX KOMIIeTeHIM I

Howmep paznena qucuurinHb

3aruiaHupOBaHHbBIC PE3yJIbTaThl 00YUCHHUS 10 Konpr (B cootseTCTBMM ¢ 11.3.1) OLieHOUHOE CPENICTBO
JUCLUIIIVHE HHJIUKA 1 cemectp o (TMI ¥ HAaMMEHOBaHHE)
(B COOTBETCTBUU C pa3zieiaoM 1) TOPOB 112131415 6 7 3 9
3HaTh:
(byHIaMEHTATIbHBIC 3aKOHBI XUMHHU IK-1.2 | X Tect «CTpoeHHE aToMa»
KJTACCU(UKAIINIO U CBOHCTBA XUMHYECKHX
(puxcar N IIK-1.2 X Tect «XuMHYecKast CBA3b M CTPOCHHUE MOJICKYID)

QJICMCHTOB U UX COCJIMHCHUMH,
TEPMHUHOJIOTHIO; IIK-1.2 X KonTpomnbHas pabora «CrocoObl BRIpasKeHUS
XMMHYECKYIO CUMBOIITUKY; I1K-1.2 X KOHLEHTpPAIH PACTBOPOB»

YMmeTn:

MIPUMEHSITh OCHOBHBIE XUMUYECKUE 3aKOHBI, U
KOJINYECTBEHHBIE COOTHOIICHHSI HEOPTraHUIECKON I1K-1.2 X Tect «PacTBOpPBI 37EKTPOTUTOBY
XMMUH JJ1s pelieHust npodecCHOHANBHbBIX 3a]1a4;

Tect «OCHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHHS
NPUMEHSTh TEPMOINHAMUYECKHE CIIPABOYHBIE

; TIK-1.2 X XHMHYECKHX PEAKLIUH»
JIAHHBIE,
HNPUMEHSITH KOJIMYECTBCHHBIC COOTHOLICHUS KomTponbias paGora « - 5
HEOpPraHMYECKON XUMHH IS PELICHUS IK-1.2 X | X p p X I
npoecCHOHANIBHBIX 3a/1a4;
COCTABIISITh OKUCIHUTEILHO-BOCCTAHOBUTEIIbHBIC Tecr «OKHCIUTENLHO- BOCCTAHOBHTENLHBIE
peaKuiy MPUMEHSITh OMyICHHbIC HABBIKIL,B IIK-1.2 X peaKLm

npoeCcCHOHANBHOM JIeITebHOCTH;




4. KOMIIETEHTHOCTHO-OPUEHTHUPOBAHHBIE OIEHOUYHBIE MATEPHAJIBI
JUISI TEKYIIETO KOHTPO.JIS1 YCOEBAEMOCTH U IPOMEKY TOYHOI
ATTECTALIMM MO JUCIHUATIINHE

4.1. Tekyuuii KOHTPOJIb YCII€BAEMOCTH IO JUCIUIIIIHHE:
1 cemecTp

— TECTUPOBAHUE:
1. Tect «Ctpoenue aroma»,
2. Tect «XuMuueckas CBs3b ¥ CTPOSHUE MOJIEKYII,
3. Tect «OcHOBHBIE 3aKOHOMEPHOCTH TIPOTEKAHUS XUMUYECKUX PEAKIIUIA;
4. Tect «PacTBOpBI JIEKTPOIHTOBY;
5. Tect OkucaUTENBEHO- BOCCTAHOBUTEIBHBIE PEAKIIHI,
— KOHTPOJIbHBIE PabOThI:
1. «CnocoOsbl BbIpa)Ke€HUSI KOHIIEHTPAI[MH PACTBOPOBY;
2.  «PacTBOPHI AIMEKTPOITUTOBY.

bannpHO-peUTHHIOBasA CTPYKTYypa AUCLUIUIMHBI SBIISIETCS IPHIIOKEHUEM A.

4.2. IlpoMe:xxyToUyHas aTTecTALMSA 10 AUCHUILIMHE (YACTH AUCHUILIIMHBI):

1 cemecTp
[IpomexxyTouHast aTTecTamys MO0 UTOTaM OCBOCHHUSI TUCITUTUTAHBI (MOIYJIs) -DK3aMeH.
Ornenka ompenaenseTcs B COOTBETCTBUM ¢ [lososkeHneM o OaIbHO-PEHTHHTOBOM CHUCTEME ISt
crynentoB  ¢ummana HHUY «MBOU» B 1. BOMKCKOM Ha OCHOBAaHMHM CEMECTPOBOM |
9K3aMEHAIlMOHHON COCTAaBJISIONINX.

B npunoxxeHue k 1UmioMy BBIHOCUTCS OIIEHKa 3a 1 cemecTp.

IIpumeuanue: OueHOYHBIE MaTepuajabl MO TUCHUILIUHE TMPUBEACHBI B (OHIE OLIEHOYHBIX
marepuanon OITOIL.

5. YYEBHO-METOJINYECKOE OBECIIEYUEHUE JUCHUIIJIMHBI
5.1. [leyaTHbIe U 3JIEKTPOHHbIE U3IAHUS:

1. OOmas xumusa. Teopus u 3amauu|[INeKTpoHHBINH pecype] : yueO. mocobue / moxa pex. H. B.
Koposuna, H. B. Kynemosa. - Dnekrpon. tekcroBsle naH. — CII6. : Jlanp, 2014 2014 - URL:
http://e.lanbook.com/books/element.php? pll_id=51723

2. AxmertoB, H. C. OGmas u Heopranudeckas Xxumusi [DnekTpoHHbIi pecypce] : yueOnuk / H. C.
AxmeToB. - 8-¢ wm3a. - OnekTpoH. TekctoBele jgaH. — CII6.: Jlams, 2014 - URL:
http://e.lanbook.com/books/element.php?pll_id=50684

3. Apremenko, A. W. Opranuueckas XuUMHUS A HEXUMHUYECKUX HAMPABICHUA MOITOTOBKHU
[DnexkTpoHHBIN pecypc] : yueb. mocobue/ A. U. ApremeHko. - 3-¢ W3A. , HCOpP. - DIEKTPOH.
TekcToBBIC JIaH. - CIIb. : JlaHb, 2013 - URL.:
http://e.lanbook.com/books/element.php?pll_id=38835

4. CsepasioBa, H. JI. OOmas u HeopraHuyeckass XUMHUS: OSKCIEPUMEHTAIbHBIE 3a7aud U
ylpakHeHHsl [DneKTpoHHbIN pecypce] : yue6. nmocodue / H. JI. CepioBa. - DIeKTPOH. TEKCTOBBIE
nau. — CII6. : Jlans, 2013. — URL.: http://e.lanbook.com/books/element.php?pll_id=13007

5. Koposun, H. B. O6mas xumus : yueonuk / H. B. KopoBun. — 6-e usn., crep. - M. : Bricimas
mkona, 2005. - 557 c.

6. 3agaum U ynpa:kHeHHs M0 00wIeil Xxumum : yued. mocoOue i cTyaeHTOB By30B / oz pen. H.
B. Koposuna. - M. : Beicias mxkona, 2003. - 255 c.



5.2.JII/IIIeH3HOHH06 n CB050)1H0 pacipocrpansieMoe nporpaMmmMmHoO¢E oﬁecneqelme:
Microsoft Word, Microsoft Excel, Power Point.

5.3. UnTepHeT-pecypchl, BKIW0Yasi npodeccuoHaIbHbIe 0a3bl JaHHBIX U HHGOPMAaNHOHHbIE
CIPaBOYHbIE CHCTEMBI:

Yuuepcuterckas nHpopmaironnas cucrema «POCCHUS» https://uisrussia.msu.ru

CnpaBouHo-nipaBoBas cucrema «Koncynbrant+» http://www.consultant-urist.ru

CnpaBouHo-nipaBoBas cucrtema «["apant» http://www.garant.ru

bazamannbix Web of Science https://apps.webofknowledge.com/

baza nannbix Scopushttps://www.scopus.com

[Moptan oTkpbIThIX AaHHBIX Poccuiickont Mepepanuu https://data.gov.ru

baza OTKpBITBIX JaHHBIX MwuHUCTEpPCTBA Tpyda M COLMaNbHOM  3amuTbl PO
https://rosmintrud.ru/opendata

baza nanneix Hay4noit anexrponnoii oubnnoteku eLIBRARY.RU https://elibrary.ru/

baza naHHbBIX MpodecCHOHANBHBIX CTaHAapTOB MUHUCTEPCTBA TPY/a M CONUAIBHOM 3allUThI
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

basbl manHbpIx MUHHCTEPCTBA 9KOHOMUYECKOTo passutus PO http://www.economy.gov.ru

baza oTkpbIThix qaHHbBIX Pochuamonutopunra http://www.fedsfm.ru/opendata

DnexkrponHas 6a3a ganubix «M3marenscTBo Jlaue» https://e.lanbook.com

denepanbHas rocyaapcTBeHHas WH(opMmanuoHHas cuctema «HaluoHanbHas 3IEKTPOHHAS
oubmuoTeka» https://H30.pd

HarnpionansHeiii mopran ornaitd ooyuerust « OTKpeIToe oOpasoBanue» https://openedu.ru

DnexkrponHas 6a3a ganusx "Polpred.com O630p CMU" https://www.polpred.com

Odunmanbapii  cait @enepalbHOTO areHTCTBA IO TEXHUYECKOMY pPETYJIUPOBAHUIO H
meTpostoruu http://protect.gost.ru/

Dnexkrponnas oubmuoreka MOU https://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIJINHBI

JlexIMOHHBIE, TIPAKTUYECKHE U JIaDOpaTOPHBIE 3aHATUS TPOBOJIATCS J1IAOOpATOPHUH
XUMUYECKUX TEXHOJIOTUNA UM. 150-1eTrs nepuoauueckord CUCTEMbI XUMUYECKUX 3jieMeHToB J[. 1.
MenneneeBa. B aymutopHoii dacth 3TOM JlabopaTopum CHaOKeHa 00OpyAOBaHHEM JUIsl TOKasza
0o0ydJaroImMx  MaTrepuajgoB, CpPEACTBAMH  3BYKOBOCIPOM3BEICHHUS, JOCKOW  ayJIUTOPHOM,
obopynoBaHHEeM JJIA TPEACTABICHUS ITpe3eHTaluid (IU1a3MeHHash IMaHellb, IePCOHATbHBIN
KOMIIBIOTED).

JlaGopaTopHas 4acTh OCHaIIICHA!
—  aKBaJUCTHILIATOP JIEKTPUUCCKU;

— BECHI AaHAJIMTUYCCKHUEC;
— BECBHI TEXHUYECKHEC;

— 1mKkad CyMHIbHBIH;

— KOHJIYKTOMETp;

— HMOHOMED Ja00paTOPHBIii;

— MeEUIAJIKU MarHUTHBIE,

— 1Kag BBITSHKHOM;

—  CTOJIbI TUTPOBAJILHBIN;

— TECTOBBIX YCTAHOBOK OOpaTHOTO OCMOCA M CTAHIIMU XUMHUYECKOI OUNCTKU MEMOpaH;
— cTeHn ans onpenenenus unaekca SDI


https://uisrussia.msu.ru/
http://www.consultant-urist.ru/
http://www.garant.ru/
https://apps.webofknowledge.com/
https://www.scopus.com/
https://data.gov.ru/
https://rosmintrud.ru/opendata
https://elibrary.ru/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-professionalnykh-standartov/
http://www.economy.gov.ru/
http://www.fedsfm.ru/opendata
https://e.lanbook.com/
https://нэб.рф/
https://openedu.ru/
https://www.polpred.com/
http://protect.gost.ru/
https://ntb.mpei.ru/e-library/index.php

IIpuioxenue A

BAJUIBHO-PEUTUHIT'OBASI CTPYKTYPA JUCHUILJIMHBI

XUMUA

(Ha3BaHME IMCLIUIUIHHBI)

1 cemecTp

Hepeqeﬂb KOHTPOJIbHBIX MepOl'[pI/IﬂTI/Iﬁ TEKYIIEro KOHTPOJISA yCII€eBAEMOCTH M0 JUCIUIIJIMHE!

KM-1
KM-2
KM-3
KM-4
KM-5
KM-6
KM-7

Tect «Ctpoenue atoma»;

Tect «Xumuueckas CBsA3b U CTPOCHUE MOJICKYII»;
Tect «OcHOBHBIC 3aKOHOMEPHOCTH MPOTEKAHHUS XUMHICCKHX PEAKIHIT»;

Tect «PacTBOpBI AJIEKTPOITUTOBY;
Tect OxucanTenbHO- BOCCTAHOBUTEIBHBIC PEAKIIUI;
KonTponsHas pabora «CriocoObl BIpaKeHHsI KOHIIEHTPALMU PACTBOPOB»;
KontponbHas pabota «PacTBOpHI 37IEKTPOIUTOBY.

Bua npomeskyTouHO# aTTecCTALIMH — SK3aMEH.

TpynoemMKoCTh AUCIUIUIMHBI =5 3.€.

Howmep Paspen nucuuIuiMeel Wunekc|KM-1|KM-2 [KM-3 [KM-4 |KM-5 |KM-6 KM-7 JK3aMeH
pasnena KM:

Crpoenue atoma

1 + | + +
XuMu4ecKas CBA3b.

2 + +
OCHOBHBIE ITOHATUS XUMUYECKOMN

3 + + +
TEPMOTUHAMHUKH.
XUMHUYECKOE PAaBHOBECHE,

4 o0patumble U HeoOpaTUMBbIE + + +
peaxIyy, KOHCTaHTa PAaBHOBECHUS
U CIIOCOOHI ee pacuera
XuMmudeckasi KHHETHKA.

5 +

6 I'ereporenHbie XUMUUECKUE +
peaximm

7 PactBopbI, UX BUIBL, +
PacTBOPUMOCTSb.

8 OKHUCIINTENBHO- +
BOCCTAHOBUTEINIFHBIE TIPOIIECCHI

9 Koppo3ust metamios. +

MuHUMAaTbHBIH 6y 3a KM | O S S S S 7 8 20
MaxcumanbsHbii 0amn3a KM | 8 8 8 8 8 10 10 40




MuHHCTEPCTBO HAYKH M BbicLIero odopa3osanus P®
denepajibHOE TOCYyIaPCTBEHHOE OI0KeTHOE 00pa30oBaTeIbHOE YUpeKIeHne
BbICILIEr0 00pa30BaHUA
«HauunoHaJbHBIN HCCIeA0BATEIbCKHI YHUBepcuTeT « MW

dumana OI'bBOY BO «HNY «MDHU» B r. Borkckom

Hanpasiaenue noarorosku: 13.03.01 TensiodHepreTnka u TenJI0TeXHHKA

HaumenoBanue 06p330BaTeJII)HOI7[ nmporpammal: TermoaﬂepreTl/mecmde CUCTEMbI H
lll/l(l)pOBLIe TEXHOJO0I'UH, HHTCJ’IJICKTyﬂJ’IbHaﬂ pacnpeacJeHiass 3HEpPreTruka, I_[mbponble
CUCTEMBI YIIPABJCHUA TEXHOJIOIHICCKUMHU IpoueccaMu

YpoBenb o0pa3oBanusi: GakajaBpuar

®opma 00yueHHsI: OYHAasA

OneHouHbIe MaTepHuaJibl IO TUCHUILIMHE

b1.0.02 XUMHUA

Bosxkexknii 2023



OneHouHble MaTepualibl MO0 JUCHUIUIMHE NPEJHA3HAYEHbl I OLEHKU: JOCTUKECHUS
00yJaromuMucs 3aIUIaHUPOBAHHBIX PE3YJIBTATOB OOyUEHHs IO JUCHUIUIMHE, dTana (popMUpOBaHHS
3aIJIAaHUPOBAHHBIX KOMIIETEHLIUN U YPOBHSI OCBOCHMSI TUCLIUIUINHBI.

OneHouHble MaTepuaibl [0 AMCLUUILIMHE BKJIIOYAIOT OLEHOYHBIE CPEJICTBA JJIs IPOBEICHUS
MEpPOTIPUATHI TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH U ITPOMEXYTOUHOM aTTeCTal|H.

O1eHOYHBIE CPECTBA ISl OLIEHKH 3aINIAHMPOBAHHBIX PE3YIbTATOB OOYUEHUS 110 AUCIUILTIHE,
COOTHECEHHBIX C MHAUKATOPAMHU JTOCTHKECHHS KOMIIETEHIIHI:

Homep 1 HanmeHOBaHUE pe3ynbTaTOB 00pa30BaHUs 110
S — Komst O1LieHOYHOE CPENICTBO
HHIUKATOPOB (TMI ¥ HAaMMEHOBaHHME)
(B cooTBeTCTBHH € pazzeioM 1)
3HaTh:
1 cemecTp
(dyHIaMeHTaJIbHbBIE 3aKOHBI XUMHU OIlK-2.7 Tect «CTpoeHune aTomay
KJIACCU(PUKAIUIO ¥ CBOMCTBA XUMHUECKHX IJIEMEHTOB U UX OIlK-2.7 Tect «Xumnueckas CBSI3b U
COCJIMHEHUN CTPOCHUE MOJICKYII»
METOJIMKH PACUYETOB, MPOTEKAIOIINX (PU3NKO-XUMUICCKUX IK-1.1 Kontponsuas pabora
MIPOLIECCOB «CriocoOBI BEIpaKEHUS
001Ie 3aKOHOMEPHOCTH XUMUYECKUX SIBICHUH; TIK-1.1 KOHIIEHTpalu pacTBOPOB»
Ymern:
1 cemecTp
IIPUMEHSTHh OCHOBHBIE XUMUYECKHUE 3aKOHBI, OIlK-2.7 Tect «PacTBOpsI
TEPMOJIMHAMUYECKHE CIIPABOYHbBIE JAHHBIC U JIEKTPOITUTOBY
KOJIN4ECTBEHHBIE COOTHOIIEH!US] HEOPTaHUYECKOH XUMHUH
JUIsl pellieHHs TpogecCHOHAJIBHBIX 3a/1ay;
COCTaBJIATh OKHCIIUTENbHO- BOCCTAHOBUTEIBbHBIE PEAKIIMU OIIK-2.7 Tect «OKHCIUTENBHO-
Y TIPUMEHSATH MOTy4YeHHBIE HABBIKH, B PO ECCHOHATBHON BOCCTAHOBUTENbHBIE PEAKIIIID)
JeATeIbHOCTH
HCIIONIF30BaTh XUMHUCCKUE 3aKOHBI IS PEIICHUS TIK-1.1 KonTtponrsaas pabora
KOHKPETHBIX NPO(heCCHOHABHBIX 33134 C IIPOBEACHUEM «PacTBOpBI 27IEKTPOIUTOBY
KOJIMYECTBEHHBIX BBIYHCICHUH U HCIONb30BaHUEM
y49e0HOH, CIIPaBOYHON U CIIEIIUATBHON JTUTEPaTYPHI.
OLIEHUBATh BO3MOXHOCTH U yYCIIOBHS ITPOTEKAHMS IK-1.1 Tect «OcHOBHBIE
XMMHYECKUX IPOLIECCOB; 3aKOHOMEPHOCTH MIPOTEKAHUS
XMMHYECKUX PEaKLUil»

Conep:xanue oneHOYHbIX cpeacTB. lllkana u KpuTepru oeHUBAHUSA

Cemectp 1

sl TeKyliero KOHTPOJIsl yCIieBaeMOCTH:
Tect Nel.
Tema: CTtpoenue aroma

1.Tpu HEcTTapeHHBIX JEKTPOHA Ha BHEIIITHEM YPOBHE B OCHOBHOM COCTOSIHUHU COAEPIKUT
a) ®ocdop;
6) Kpemuuii;
B) Marnwuii;
r) Tutan.

2.Yuco sHepreTHYecKX ypoBHEH M YUCIIO BHEIIHUX IEKTPOHOB atroMma dochopa paBHBI
a)3,5;
0)5, 3;
B) 3, 3;
r) 3, 4.




3BpsanyLi,Be,B,C.
a) YBEJIMUMBACTCS YUCIIO PHEPTETUUECKUX YPOBHEH;
0) YMEHbIIIaeTCs BBICIIAS CTCIICHb OKMCIICHHS 3JICMEHTOB;
B) YCHJIMBAIOTCS METANTMYECKUE CBOMCTBA AJICMEHTOB;
r) Oci1abeBaroT METAINIMYSCKUE CBOMCTBA 3JIECMECHTOB.

4.351eMeHThI PAacCIIOJIOKCHBI B ITOPAAKE y6I)IBaHI/I$I BOCCTAaHOBHUTEIILHBIX CBOMCTB:
a) Li, Na, K, Rb;
0)Rb, K, Na, Li;
B) RDb, K, Li, Na;
r) Mg, K, Na, Li.

5.KBanToBble yncia n, 1, ml It BHEITHETO DIIEKTPOHA aTOMa KaJlis PaBHBI
a)4,1,0;
0)3,2,1;
B)4, 0, 0;
r) 3,0, 1.

6.MaxkcuMaabHOE YMCIIO JIEKTPOHOB HA TPETHEM PHEPTETHUECKOM YPOBHE PABHO:
a) 4,
0)12;
B) 16;
r) 18.

Tect Ne2.
Tema: XumMuveckas cBsi3b U CTPOEHHE MOJIEKYJI

1.B kakoMm psiiy peaCcTaBIICHbI BENIECTBA TOJBKO C MOHHOM CBSI3bIO?
a) SiO, Ca, O, NaxSO0s4;
6) HCIO4, CO., NaBr;
B) MgO, NaJ, Cs;0;
r) H20, AICl3, RbJ.

2.3apsn nentpanbHoro aroma B coeaunennsx K[BF4], [Co(NH3)s]J3, K[AgCl.] paBen
a)+3, +3, +1;
0)+3, +1, +3;
B)+1, +3, +3;
r)+1,+2, +1.

3.1lenTpanbHbIM aTOMOM B KoMIutekcHOM coeaunenuu [Pt(NH3z)3sCIJOH siBisetes:
a) Pt+2;
6) NHs;
B) Cl-;
r) OH-.

4.CoelMHEHUSIMU C KOBAJICHTHOW MOJIIPHON M KOBAJICHTHOW HEMOJIIPHOMN CBS3bIO
a) NaCl u Cly;
6) HCl u Oy;
B) O3 m HF;
r) NH3z u H2O.
5.KoopauHanuoHHOE Yucio B koMruiekcHoM coeauaernn Nax[Cu(OH)s] paBro
a)l,
0)2;
B) 4,
r) 3.
6.B monexyne SiF4 oOpasyercs:
a) 1 xoBaneHTHasl CBsI3b;
0) 2 KOBaJICHTHBIE CBSI3H,
B) 4 KOBAJICHTHbBIE CBS3H;
') 3 KOBAJICHTHbIE CBS3H.



7.Jlurangom B komiuiekcHoM coeauaenun Ko[Fe(CN)e] siBisiercs:
a) K%;
6) Fe*4;
B) CN;
r) [Fe(CN)e].
8. Xumuueckas cBs3b Mexay Li u Br
a) Monnas;
0) Meramueckasi;
B) KoBasienTHas nomisipHas;
r) KoBanenTHas HenossipHasi.

9.B monexyne HBr xumuueckas cBsi3b:
a) Monnas;
0) KoBanenTHast nossipHasi;
B) KoBanenTHas HenossipHas;
r) Bogoponnas.

10.B okcuaax MeTayioB CBSI3b:
a) Monnas;
6) KoBanenTnas cnabonosisipHasi;
B) KoBanenTHas nomisipHas;
r) KoBanenTtHas HenossipHasi.

11.Monexyna BeF2 nmeer:
a) JIu"eiiHoe CTpoeHHUE;
6) ®opMy PaBUIBHOTO TPEYrOJIbHUKA,
B) ®opmy Terparapa;
r) ®opmy kBajpara.

Tect Ne3.
Tema: PacTBopbI 3JIEKTPOJNTOB

1.AxkTuBHOCTH ruApOoKcHa HOHOB B pacTBope 0,02 M LiOH + 0,01 M Li2SO4 paBHa:
a) 0,05;
0)0,017;
B) 1,
r) 2.

2.pH 0,025 M pactBopa NH4OH paBen
a) 3,17,
0) 10,83;
B) 2,
r) 9,1

3.Monnas cuna pacteopa 0,06 M HCI + 0,02 M NaCl paBna:
a) 0,01,
0)0,1;
B) 0,08;
r) 0,09.

4.Yemy PaBHa KOHLCHTPALHs HOHOB BOJIOPO/IA B 0,079 M pactBope HCN
a) 5x10;
6) 7,9x10°®;
B) 2x103;
r) 3x1010.

5.Koadduurent akruBHOCTH HOHOB Boopoaa B pactBope 0,05 M H2SO4 + 0,05 M Na2S04
a)0,1;



0)0,2;
B) 0,01;
r) 0,53.

6.pH 0,05 M pactBopa HCOOH pasen
a) 3;
0) 4,
B) 2,52;
r) 2.

7.B kakoii et OyneT okpameH ¢penosndranenH B BogHoM pactBope KCN:
a) MaJinHOBBIif;
0) OpaHKeBblii;
B) He Oyzner okparen;
r) Cunuil.

8.5 pacTBOpoB Kakux coseit pH nmeer Takoe e 3HaueHue, Kak | 1751 BOJbI?
a) Conn, 06pa3oBaHHBIEC CUILHBIM OCHOBAHUEM U CUJILHOUM KHUCIOTOM;
6) Conin, 0O6pazoBaHHbBIE CJTAOBIM OCHOBAaHUEM U CIA00W KUCIOTOM;
B) Costii, 00pa3oBaHHBIC CIA0BIM OCHOBAHUEM U CUIILHOM KHUCJIOTOM;
r) Cosnm, 00pa3oBaHHBIE CUIIBHBIM OCHOBAHHEM H CJIA00M KUCIIOTOM.

9.pH 0,05 M pactBopa conmn CH3COONa pasen:
a) 5;
0) 10;
B) 8,73;
r) 12.

10.Koncranra ruapoiusza 0,04 M pactBopa coiu NH4NO3 paBHa
a) 2x1071°;
6)0,1x107;
B) 5,59x107%0;
r) 1x1072.

11.Kakue u3 nepeyuciaeHHbIx coliei moaseprarorces ruaposn3y: NaCN, NaNO2, KNO3,
a) NaCN, NaNO;;
0) KNOgs, CaCly;
B) NaCN;
r) NaNO:,

12.Kakue u3 nepedrciaeHHbIX coyiel He noasepratoTcs ruaponnszy: K2S04, Na2Se, NH4ANO3,
a) KoSOy;
0) K2SO4; NazSe;
B) NHsNOs3;
r) ZnCly.

Tect Ne4.
Tema: OKHCIAUTEIBHO- BOCCTAHOBUTEIbHbIE PeAKIIHU

1.Koadpdpunuentst npu C12 u HCI B peakun H2S + C12 = H2SO4 + HCI paBHbI
a)l,2;
6)4.8;
B) 2,4,
r)2,8.

2.Crenenb okuciienus azora B coeauHeHnsax HNO3, N20O, NH3, HNO2 cooTBETCTBEHHO
a) +5; +1; -3; +3;
0) +1; +5; +3; -3;
B) +3; -3; +5; +1,;



r) +5; -3; +5; +1.

3.Ilpu snexrpoismze pactBopa ZnSO4 B Teuenue 1 yaca npu Toke 26,8 A BBIICIUTCS
a) 5,6 m;
0) 11,2 m;
B) 22,4 m;
r) 44,8 .

4.11pu anextpoismze pacmiaBa NaCl Ha kaTone Beigenuiaoch 23 r. MeTamia. A Ha aHoJie
a) 22,4 n;
0)11,2
B) 5,6 1
r) 2,8 1.

5.I1pu anexrponuze pactBopa NiSO4 ¢ rpa@uTOBBIM aHOJOM OYIET OKUCISATHCS Ha aHOAE
a) SO42-;
6) H20;
B) Ni;
r) H2.

6.11pu snexrposmze pacmaBa NaCl Ha kaToae Oy/ieT BOCCTaHaBJIMBATHCS
a) Na+;
0) Cly;
B) H20;
r) O2.

7.11pu snexrposmze pactBopa KCI Ha karone OyaeT BocCTaHABIMBATHCS
a) K;
0) Cl2;
B) H20;
r) O2.

8.IIpu anexrposmse pactBopa CuCl2 ¢ meaHbIM aHOJOM OyZIET OKHCIIATHCS HAa aHOIE
a) H20;
0) Cu2+;
B) Cl-;
r) Cl2.
19.Crannapruas D/IC raipBanuveckoro aiemMenta Mg/Mg2+ // Ag+/Ag paBHa:
a) 1B;
0)2B;
B) 3,162B;
r) 4,5B.
10. /1751 3a1UTHI )KENE3HOTO U3AETUS OT KOPPO3UHU B KAUECTBE aHOIHOTO MOKPBITHS
a) MeJib;
0) 0J10BO;
B) cepebpo;
T) aJIOMUHUM.

11.Kene3o He 3amuinaeT ot arMocepHOil KOPPO3UK U3JETUS U3:
a) CBUHIIA;
0) aTIOMHHUS;
B) HUKETIS;
') MEJH.

12.J15151 321U THI CTATBHBIX U3JENUNA OT aTMOC(EPHOI KOPPO3HH B KAUECTBE MPOTEKTOPA
HCIIOJIb3YETCS

a) CBUHEI;

0) Maruwuii;

B) HUKEJbM;



') MeJib.

13.Pa3pymieHne kakoro MeTajlia Ha BO3yXe YCKOPSIETCS IIPU KOHTAKTE C HUKEIEM?
a) [IMHKa;
0) menu;
B) 0JIOBA;
I') CBUHIIA.

14.Koppo3ust IIMHKA B PACTBOPE COJITHOW KUCIIOTHI 3aMEUISCTCS IPH KOHTAKTE C
a) XKeJe30M;
0) aIIOMUHUEM;;
B) 30JI0TOM;
T') MEJIBIO.

15.Koppo3suto xene3a B COMIHONU KUCTOTE YCHIIUT KOHTAKT C
a) IMHKOM;
0) 30JI0TOM;
B) aJIIOMUHUEM;
I') MarHueM.

Tect Nes.
Tema: OCHOBHBbIE 3aKOHOMEPHOCTH MPOTEKAHUSA XUMHYECKUX PeaKui

1.Equnuia u3MepeHusi CKOpOCTH TOMOT€HHOM peaKInn:
a) MoJis/(11°¢C)
0) (kMo M3)/u;
B) (MOJIb-C)/MT;
r) (J71-C)/MOJIb.

2.I1pu yBenuyeHUH TemmepaTypsl Ha Kaxable 100 ckopocTh GOJIBITUHCTBA PEAKIIHMA

a) YBenuuuBaercs B 2- 4 paza;
0) YBenuuunaercs B 100 pa3s;
B) YBenmuuuBaetcs B 10 pa3s;
r) He u3mensiercs.

3. Xumunueckoe papHoBecue B cucteme CO2(T) + C(1B) <->2CO(T), -AH cmecTuTCs BIpaBo MpH:
a) TIOBBIIICHUH JIABJICHUS;
0) nmoBbIieHUU KoHIIeHTparuu CO2;
B) IOHWKCHUU TEMIIEPATYPHI;
T') IOBBIIIICHUH TEMIIEPATYPHI.

4.1Tpu yBenu4eHUH AABJICHUS B CUCTEME B 3 pa3a CKOpOCTh XxumMudeckoil peakuuu 2NOy )
a) yBenu4uTcs B 9 pas;
0) yBenuuuTcs B 27 pas;
B) HE UBMEHUTCS;
') yMEHbIIUTCA B 27 pas.
5.TermoBoit 3 ekt peakiuu 3aBUCUT OT:
a) HauanpHOTO COCTOSIHSI BEIIIECTBA;
0) KoneyHoro coctosiHUS BEIIECTBA;
B) HayanbHOTO 1 KOHEYHOTO COCTOSIHUS BEIIECTBA;
r) He 3aBUCHT OT cOCTOSIHUS BElleCTBA.

6.11pu AG=0 peakuus npoTeKaeT:
a) Tonbko B IpsSIMOM HanpaBJIeHUY;
6) Tonbko B 0OpaTHOM HaIpaBIICHHUH;
B) Kak B mpsiMoM Tak 1 B 0OpaTHOM HaIlpaBlICHUH;
r) Peakiust caMonpon3BoIbHO HE IPOTEKAET.

7.TennoBoit a3 dext peakuuu 4NH3(T) + 302(1) = 2N2(1) + 6H20(k) paBen



a) -1532 xJIx;
0) 1532 x/Ix;

B) -3215 x/Ix;
r) -2153 x/]x.

8.Kpurepuem camMonpoun3BOIbHOTO MPOTEKAHUS PEAKIIMH SIBIISICTCS:

a) DHTpoOIus;

0) DHTANBINS;

B) OHeprus ['nbdoca;

r) Bee BhIe nepedrcieHHbIe OTBETHI.

Ilo pe3yJbTaTaM TECTOB:

TecT cunTaercst BBIMOTHEHHBIM Ha OIEHKY «OTIMYHO» €CIIM BBITIOJTHEHBI CIIEAYIONINE YCIOBHUS:

- JlaHbl TpaBUJIbHBIE OTBETHI He MeHee yeM Ha 90% BOIpOCOB TecTa, MCKIIOYas BOIPOCHI, Ha
KOTOPBIE CTYJICHT JOJDKEH JaTh CBOOOIHBIN OTBET;

- Ha BCE BOMPOCHI, MPEIOJIaraoiue CBOOOIHbINH OTBET, CTYACHT J1ajl IPABUJIBHBIM U MOJTHBIA OTBET.

Tect cunTaeTcs BBINOJIHEHHBIM Ha OLIEHKY «XOPOII0» €CIIH BBIIIOJHEHBI CIIEIYIOIIHUE YCIOBHS:

- JaHBl TPaBWIbHBIE OTBETHI HE MeHee 4eM Ha 75% BOMPOCOB TecTa, MCKIOYas BOMPOCHI, Ha
KOTOPBIE CTYJICHT JIOJDKEH JIaTh CBOOOTHBIN OTBET;

- Ha BCE€ BOIPOCHI, MPEIoJiarariue CBOOOIHBIA OTBET, CTYACHT JaJ TPABUJIBHBI OTBET, HO
JOTTYCTHJI HE3HAYUTEIBHBIC OITMOKY 1 HE TIOKa3aJl He0OOXOIMMOM TTOJTHOTHI.

Tect cumTaercst BBHIMOJHEHHBIM Ha OLICHKY «Y IOBJIETBOPUTEIHLHO)» €CIIM BBIMIOJHEHBI CIENYIOIINE
YCIIOBUSA:

- JaHbl NpaBWIbHBIE OTBEThl HE MeHee uyeM Ha 50% BOIPOCOB TecTa, MCKIKYas BOIPOCHI, Ha
KOTOpBbIE CTYJICHT JI0JKEH AaTh CBOOOHBIN OTBET;

- Ha BC€ BOMPOCHI, MpeArojaraipime cBOOOIHBIA OTBET, CTYJCHT Jal HEMPOTUBOPEUYUBBIN OTBET,
WM TIPU OTBETE JAOMYCTHII 3HAUUTEIbHbIE HETOYHOCTH M HE MOKAa3aJl IOJHOTHI.

Tect cunmTaeTcsa BBINOJHEHHBIM Ha OLCHKY «Hey,Z[OBJ'IeTBOpI/ITeJ'IBHO» €Clii CTYACHTOM HE
BBIIIOJTHCHBI YCJIOBH, IMIPCAIIOJIararomue OCHKY «yI[OBJ'IeTBOpI/ITeJ'IBHO».

Cemectp 1

KontpoabHnas padora Nel.
Tema: CriocoObI BeIpaKEHHUS KOHIIEHTPAIIUH PacTBOPOB
BapuanTt 1
1. Ompenenute MaccoBylO J0JII0 pacTBOpeHHOro BemiecTBa B pactBope AGNOs3 C momsipHoit
koHneHTpamuei Cy=0,64 MoJb/11 1 TIoTHOCTRIO 1,088 r/Mit.

2. Cxoabko ma 10% -ro pactBopa miaoTHOCTHIO 1,05 T/MJ1 HY)KHO B34Th JUIs MIPUTOTOBJICHUS
2 nmutpos 0,2 H pacreopa HCI .
3. Beruucnure maccy 3 momnb-skBuBanienToB Ca(OH), , HoS.
Bapmuanr 2

1. PaccuuTaiiTe HOpMaJIbHYIO KOHLEHTpAIMIO U TUTP pacTBopa ZnSO4 ¢ MaccoBoil goneit 4% u
II0THOCTHIO 1,04 T/Mi1.

2. Cxonpko rpamm Ca (OH). motpebyercs ans mpurotoBienuss 10 nutpoB 1%-ro pactBopa
TUIOTHOCTBIO 1T/MIL.

3. Ckoabko MoJb-3kBUBaNIeHTOB cojiepkutcs B 10 r K2SO4 , 2 rpammax NaOH ?

Bapuanr 3



1. Paccuwuraiite, kakoii 06beM 96% (10 Macce) CepHOI KUCIOTHI TUIOTHOCTHIO 1,84 /M
noTpeOyeTcst sl MPUTOTOBJICHHMSI 3 JINTPOB pacTBopa ¢ KoHIeHTparuei 0,4 H.
2. Kakoit o6bem 3H pactBopa cepHOit KUCIOTH oTpedyercs it HeiTpanuzauuu 8r NaOH.
3. Ilpu B3anMoAeHCTBHM KHUCIOPOAa U Cepbl H3pacxonoBaHo 1,12 1 kucnopoia, “3MEPEHHOTO
1ipu H.y. CKOJIBKO MOJIb-?KBUBAJICHTOB OCHJIA CEPBI (4) MPH 3TOM MOTYIUSIOCH?
Bapmuanr 4
1. PaccuuTaiite 00beM BOJIbI, HEOOX0MUMbIH J1j1st ipurotoBiieHus 200 M pactBopa HCl ¢
MOJIIpHO# KOHIeHTpanuei 2M u miotHocThio 1,07 /M.
2. Ckonbko rpamm NaxCOz motpebyercs s moxHoro B3anmoaeicteust 600 M 0,5H pactBopa
HNOs3,
3. UYemy paBHa MOJISIpHAsi Macca ¥ MOJIIpPHAst Macca SKBUBAJICHTA CIEAYIOIINX COeTUHEHUN
H3PO4, BaCly, KOH ?
Bapmuanr 5
1. Ha ne#itpanuzamuto pactBopa oobemom 20 11 ¢ HopManbHOUM KoHIeHTparmei 0,2 H tpeOyercst
comsiHast kucnota 0obeMoM 10 muTpoB. PaccumTaiite MOISIpHYIO KOHIIEHTPAIIUIO U TUTP
pacTBOpa COJISIHOM KHUCIIOTHI.
2. OmpenenuTe MOJISIPHYIO MacCy SKBUBAJICHTa KUCIIOTHI, €CIIM Ha HEHTpaIN3alliio pacTBOPa,
coaepxariero 0,49 rpamm KuCIIOTHI, u3pacxoaoBano 20 miu 0,5 H menoun.
3. CkoabKko MOJb-3KBTBasIeHTOB cofepskutcs B 31  NiSOs, B 3,65 r HCI.
Bapuanr 6
1. KakoBa maccoBasi I0JIsl paCTBOPEHHOTO BEIIECTBA, MOJYYCHHOTO PACTBOPEHHEM B | uTpe
BOJIbI IPH H.y. 12 TUTPOB XJIOPUCTOTO BOAOpOAA?
2. Maccogas noms pacteopa KOH ¢ mnotHocThio 1,28 /M1, paBHa 30%. Onpenenure THTP
pactBopa.
3. UYemy paBna macca moist 3kBuBasieHTOB Al2(SO04)3, H3BO4?

KonTpoabHast padora Ne2.

Tema: «PacTBOpBI AIEKTPOITUTOBY
Yacts 1

Bri6epuTe cBOi BapHaHT cocTaBa pacTBopa B TaOJl. 1 ¥ BBHIOJHUTE CIACAYIOIINE 3a1aHuUs:

1. PaccuuTaiiTe HOHHYIO CHIIY pacTBOpA.

2. Omnpezenure akTHBHOCTh HOHOB H "M aKTHBHOCTH MOHOB, €CIIM HOMED BAIllEr0 BapuaHTa
HEYeTHbIH, uiu akTuBHOCTh OH™ 1 aKTHUBHOCTH MIOHOB METAJIA, €CJIM y BaC YETHBIN BapHaHT.

3. Beruucnure pH pactBopa.

Il. Hcxoouwvie oannvie onsa 3a0anus Taobnuua 1

Ne Ne
BapUaHT CocraB pacTBopa BapuaH CocraB pactBopa

a Ta
1 0.06M HCL + 0.02M Na CL 16 0.05M Ca(OH)2+ 0.05M CaCl;
2 0.05M NaOH + 0.03M Na CL 17 0.03 M HCL +0.03M KCL
3 0.0l MHCL +0.02M CaClL; 18 0.04 M NaOH+ 0.01 M NaNOs3
4 0.02M NaOH + 0.02M NaBr 19 0.01M H2SO4+ 0.02M Li2SO4
5 0.03 M H NO3+ 0.02M K NO3 20 0.02M LiOH + 0. 01 MLi2SO4
6 0.04 M KOH + 0.04M KNOs 21 0.05M HCL +0.03M NaCL
7 0.02 M H NO3 + 0.01 M LiNO3 22 0.05 M NaOH +0.01M NaCL
8 0.08M KOH + 0.08M KCL 23 0.03M HCL + CaCL»
9 0.04M HBr + 0.01M CaBr 24 0.01M NaOH + 0.04M NaBr
10 0.01M KOH + 0.008M KBr 25 0.03M HNO3 +0.03M KNO3
11 0.04M HBr+ 0.05 M NaBr 26 0.04M KOH + 0.02 M KNO3
12 0.03M LIOH + 0.04 ML iCL 27 0.02 MHNO3 + 0.03 M NaNO3




13 0.05M H> S Os+ 0.05M NaySOq4 28 0.03M KOH + 0.08M KCL

14 0.06M Ba(OH), +0.04M BaCL> 29 0.06M NaBr + 0.01M CaBr»

15 0.01M H2504 + 0.02 M K>2S0q4 30 0.01M KOH + 0.07M KBr
Yactp 2

B Tabauie 2 npencraBieHsl cinadbie IEKTPOIUTHL. BriOepuTe CBOI BapuaHT pacTBOpa U

OTBETHTE Ha BONPOCHI 4 — 7.

4. Hanummure ypaBHEHHE JUCCOIMALNH JIEKTPOIUTA (MHOTOCTYIIEHYATOE, €CIIU 3TO

HE00X0TMMO).

5. HanmmuTe BhIpaXeHHWE KOHCTAHTHI JUCCOIMALIMH AIEKTPOJIMTA Yepe3 KOHICHTPAIUU
KOMIIOHEHTOB COCTaBa pacTBopa (TOJBKO /ISl 1 CTYNEeHU TUCCOIMAIINN ).

6. Paccuuraiite KOHIEHTpaIMIO HoHOB H™ (ecim Bamn BapuanT ueTHbIi) nin OH (eciiu BapraHT

HEYETHBIN).
7. Beruucnure 3nauenue pH pactsopa.

Il. Hcxoonwvie oannvie ona 3adanus Tabmuma 2
Ne Ne
BapUaHT PactBop 3mekTpomTa BapUaHT PacTtBop amekrposnra
a a
1 0.007M NH4OH 16 0.3 M H3POq
2 0.05M H3AsOs3 17 5x10° M HF
3 1 x 10°M Pb(OH); 18 0.01 M H2S0Oq4
4 0.04 M CH3COOH 19 0.02 M AL(OH)3
5 0.03M Zn(OH)> 20 1.45 M H3BOs3
6 0.079 M HCN 21
7 1x 10* M AgOH 22
8 0.012 M H2CO3 23
9 5x10° M Ni (OH), 24
10 0.45M Cr(OH)3 25
11 0.025 M Fe(OH)3 26
12 0.275M H,S 27
13 7 x10° M Cd(OH) 28
14 0.015M HSiO3 29
15 1 x10®% M H2S03 30

-7 6amnoB (1o pe3yapTaTaM MepBOil KOHTPOJIbHOU paboThl) yMeHHEe onpeneniars CrnocoOsl
BBIPXKCHHUSI KOHLICHTPAIIMH PACTBOPOB(MUHIUMYM 0aJLIOB)

— 8 Oay1oB (MO pe3yapTaTaM BTOPOH KOHTPOJILHOW paboThl), yMeHue omnpenensits pH pacTBopos

3JIEKTPOJIUTOB (MUHUMYM OQJIJIOB)

-10 GasutoB

JJ1s1 1pOMe:KYyTOYHOM aTTeCTaAlHu:

HpOMC)KyTO‘-IHaSI arTeCcTanuAa

DK3aMeH

3aJaHHUEC BBITIIOJIHCHO IMOJIHOCTBIO, C(I)OpMI/IpOBaHH BBIBOIbI (MaKCI/IMYM 68.J'IJ'IOB)

3K3aMeHaHI/IOHHBII>'I OWIJIET BKIIFOYACT ABa TCOPCTUICCKUX BOIIPOCA U NPAKTUYICCKOC 3aJaHUC.
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[Tpumepsl TEOPETHUECKUX BOTIPOCOB OmieTa:

1. Crpoenue atoma: smepnas mozaens Pesepdopaa, Teopus bopa, nmpeamnososxkenus e bpois.
2. CKOpOCTb TOMOTEHHBIX XMMHYECKHUX PEAKIIUM, 3aKOH JEHCTBHS Macc.
3. CTpOGHI/Ie MHOT'O3JICKTPOHHBIX ATOMOB — IIPpaBUJIa U NPUHIUIILI 3alIOJTHCHHUA SJICKTPOHHBIX

000J104eK.
4. CnocoO6bl BEIpakeHHs KOHIEHTpaluii pactBopos W, M, N.
5. KBaHTOBBIE YKCIIa: IIaBHOE, OPOUTAIBHOE, MATHUTHOE, CIIMHOBOE, UX CMBICIL.

[IpuMeprl NPpaKTUYECKUX 3aAaHMI:
1. Ckonpko rpammoB H2SO4 conepxutes B 200 mn  2M pactBopa?

2. Kakumu 3HaueHUAMH KBAaHTOBBIX YHCEN N, |, m) XapakTepu3yeTcsi aToMHast opOTab
(opMHUpYIOIIETro MEKTPOHA B aTOME TUTaHa?

3. Cxoubko rpamm NaOH Heo6xoanmo B34Th i1 npurotoBiaeHus 500 miu 0,1 H pactBopa? Kakosa
MOJISIpHAsI KOHIIEHTPAITHS TOTO pacTBOpa?

4. Kaxoit 06beM 3 H pactBopa H2SO4 motpedyercs st mpurotosierns 1 av° 0,5 H pactBopa?
Bpewms noarorosku orseta — 60 MUHYT.

[Tpumep mikansl oneHuBanuss KM

[To pe3ynpraraM OTBETA HA SK3aMEHE BBICTABJISAETCS:

- 36-40 6anoB, €Cl MPABUIILHO BBIMIOJIHEHO MPAKTHYECKOE 3ajaHue, U IPYU OTBETE HA BOTIPOCHI
AK3aMEHAIIMOHHOTO OMIeTa M Ha IOTIOTHUTEIILHBIC BOTIPOCKHI 00yJarONIUICS MOKa3al, YTO BIIaIeeT
MaTepUaAIOM U3YYECHHOW JAUCIUILTUHBI, CBOOOHO MTPUMEHSET CBOY 3HAHUS TSl OOBSICHEHUS
pa3nn4HbIX (PAKTOB WJIM PEIICHHS 33]1ay;

- 26-35, ecu IPaBUIIBHO BBIMTOJIHEHO MPAKTHYECKOE 33J]JaHUE MM B HEM JIOMYIEHO He 0oJiee 0 JHOM
OIIMOKH, KOTOpast ObljIa CAMOCTOSITEIILHO HCITPaBJICHA 00YJAIOITUMCS, M ITPH OTBETE HAa BOIIPOCHI
9K3aMEHAIMOHHOTO OMJIeTa U Ha JIOTIOJTHUTEIbHBIC BOMIPOCH! 00 yUarOIIMIACS TOTYCKAeT HErpyobie
OIIINOKHU;

- 20-25 6aioB, €ciy B BBITIOJIHEHHOM MPAKTUYECKOM 33aJJaHUH JTOMYIIEHbBI TPyOble OIHUOKH,
KOTOPBIC 3aT€M UCIPABJICHBbI 00YYarOIUMCS MPH YIACTHH SK3aMEHATOPA WX IPAKTUYECKOE 3aJaHHE
HE BBINIOJHEHO B MOJIHOM 00beMe, HO 00YJaIOIIHIICS CMOT JIOBECTH PEIICHUE JI0 KOHIIA ITPH y4acTUU
9K3aMEHATOPa, ¥ B OTBETAX Ha BOIPOCHI IK3aMEHAIIMOHHOTO OHMJIETa OMYIICHBI OIIMOKY;

-0 6aJ'IJ'IOB, €CJIK MPAKTUYCCKOC 3aIaHUEC HE BBITIOJIHCHO HUJIM HE JaHbl OTBCTHI Ha BOIIPOCHI
OK3aMCHAITMOHHOTO OuieTa ¥ HEe BBIIIOJHEHBI KPpUTCPpUU OJId KaTCTOPUHU 20-25 6annoB.

O1eHka Mo JUCHUIUIMHE OIpeaesnsieTcst B cOOTBeTcTBUU ¢ [lonoxkeHneM o 6aibHO-peHTHHTOBOM
cucreme Ui cTyaeHToB ¢puinana HIY «M3OU» B r. BomkckoM 1Mo COBOKYITHOCTH Pe3yJIbTaToOB
TEKYIIEr0 KOHTPOJISI YCIIEBAEMOCTH U DK3aMEHALIMOHHON COCTABJISIOLIEH.

B 3aBucumocTy 0T KoMyecTBa 6aIoB 3a AUCIUILTMHY BBICTABIISETCS:
Onenka -KomnyectBo 6ansos

oreHka 5 («otmuuno») -90 — 100 6anmon

oreHka 4 («xopotio)- 76 — 89 6amios
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oIleHKA 3 («yIOBJIETBOPHUTENHHOY) -60 — 75 Gamios
OIICHKA 2 («HEYJIOBJICTBOPHUTEILHO»)- 0 — 59 Gamios
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