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1. EJIM ! 3AJIAYHU OCBOEHUA TN CHUTIJIMHBI
Llenb ocBOGHUS IUCHUIIIMHBI: COCTOUT B U3y4Y€HHE METOAOB U CPEJICTB IS (POPMHUPOBAHUS y 00yUaIOLIUXCSl TEOPETUUECKUX U MPAKTUUECKUX HABBIKOB T10
OCHOBHBIM aCHEeKTaM TEPMOJUHAMHKHN, KHHETUKH XUMHYECKUX PEAKLHii, TCOPUH OOMEHHBIX U OKUCIHTEIbHO-BOCCTAHOBHUTEBHBIX MPOLIECCOB, HEOOXOAUMBIX JIJIS

MIPUMEHEHUS TIPU U3YYEeHUH AUCLUILUIMH JAPYTUX KypPCOB.

33}13‘11/1 AUCHHUITIJIMHBI

33[[8‘16171 N3YUCHU JUCHUIUIMHBI ABJIACTCA IMOATrOTOBKA 6aKaJ1aBpa K PCIICHHIO HpO(l)eCCI/IOHaJ'II)HBIX 3a1a4:

— U3YYCHUC H&y‘-IHO-TGXHH‘IGCKOﬁ HH(i)OpMaI_[I/II/I, OTCYCCTBCHHOT'O U 3apy6e>1<H0ro OIIbITa I10 TCMATHUKEC UCCIICAOBAHUA,

— IPOBCACHUC DKCIICPUMCHTOB I10 3aI[aHHOI71 MCTOJUKE W aHAJIN3 PE3YJIbTATOB,

— IPOBCACHUC I/I3MepeHI/II71 n HaGHIOHeHHfI, COCTAaBJICHHUC OIMKMCAHUSA MMPOBOANMBIX HCCJIC[[OBaHPIfI, NOoATOTOBKAa AJAHHBIX JJIA COCTABJICHUA 0630pOB, oT-

YETOB;

— COCTABJICHUC OTYCTA 110 BBIIIOJITHCHHOMY 3alaHHUI0, Y94aCTUC BO BHCAPCHUU PC-3YJIbTATOB HUCCIICAOBAHUM U pa3pa60T0K;

— y4acTuc B pa60Tax 110 JOBOJKE U OCBOCHHIO TCXHOJOI'MYCCKUX IIPOLIECCOB.

¢)opMpreMHe y OGy‘-IB,IOH.[GI‘OC;I KOMIICTCHIIUUN W 3aIlJITaHUPOBAHHBIC PE3YJJbTATbI oﬁyqem/m AUCHUIUIMHE, COOTHCCCHHBIC C MHAUKATOPAaMHU 10-

CTHKEHHUS KOMIIETEeHIINM:

Koa 1 HauMeHOBaHHe KOMIIe-
TeHIUHU

Koa u HammMeHOBaHHe HHAUKATOpa
JOCTHUKCHHUS KOMIICTCHIIMH

3anaHupoBaHHBIE Pe3yJbTATHI 00y4YeHNs

OIIK-2 CniocobeH mpUMEeHATh CO-
OTBETCTBYIOUIMIA  (PU3UKO-MaTe-
MaTHUYECKH ammapar, MEeTOJbI
aHalM3a W MOJCTHPOBAHUS, TEO-
PETHUYECKOTO U IKCIEPUMEHTAIIb-
HOTO WCCJICIOBAHUSI TIPH pelie-
HUU TPOPECCHOHANBHBIX 3a/1a4

OIIK-2.7. lemoHCcTpHpYyeET
MOHMMaHHE XUMHYECKHX ITpOoIiec-
COB M 3HaHWE OCHOBHBIX 3aKOHOB
XUMUH.

3HATD:
— (yHAaMeHTaJIbHBIC 3aKOHBI XUMHUU
—  KJIacCU(UKAIUIO U CBOMCTBA XMMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUH,
TEPMUHOJIOTUIO, XMMUYECKYIO CUMBOJIUKY;
yMeTh:
—IIPUMEHATh OCHOBHBIE XMMHUYECKUE 3aKOHBI, TEPMOJUHAMUYECKUE CIIPABOY-

HBIC JOAaHHBIC MW KOJHMYCCTBCHHBIC COOTHOIICHUA HeOpFaHquCKOﬁ XUMHHN  OJI51
peiCHuA HpO(l)eCCI/IOHaHBHBIX 3aJa4,

-COCTaBJISAITb OKUCIUTCIIbHO- BOCCTAHOBUTCIIBHBIC PCAKIIMHA U IIPUMECHATH I10-
JYYCHHBIC HABBLIKH, B HpOd)GCCPIOHaHLHOﬁ JACATCIIBHOCTH

[1K-1 CnocoGeH ympaBiiTh TeX-
HOJIOTUYECKUM  00OpYZOBaHHEM,
BBIOMpPATh CEpUIHOE U MPOEKTH-

[IK-1.2. leMoHCTpUpYET NTOHUMA-
HHUEC TEXHOJIOT'NYCCKUX
MIPOLIECCOB, CIIOCOOOB yIpaBiie-
HUsL 000PYIOBAaHUEM M HX B3a-

3HATb:
— MCTOAHKH PACUYCTOB, IIPOTCKAIOIIHUX (bHSI/IKO—XI/IMI/I‘leCKI/IX mpoueccoB




Koa 1 HamMeHOBaHHe KOMIIe-
TeHIUHU

Koa u HammMeHOBaHHe HHAUKATOpa
JOCTHKCHHUS KOMIICTCHIIMH

3anaHupoBaHHBIE Pe3yJbTATHI 00y4YeHNs

poBaTh HOBOE 00OPYOBAHKE

MMOCBS3b C 33/1a4aMM JKCIUTyaTa-
A05 051

— oOuIre 3aKOHOMEPHOCTH XUMUYECKUX SIBJICHUM;
YMeTh:

— OLEHUBATh BO3MOXHOCTb U YCJIOBHUS NPOTEKAHUS XUMUYECKHUX IPOLIECCOB;

— HCIOJIb30BaTh XUMHUYECKUE 3aKOHBI JIJISl PEIICHUST KOHKPETHBIX TTpodeccH-
OHAJIBHBIX 337a4 C IPOBEJCHHEM KOJIMYECTBEHHBIX BBIUMCICHUN W HCIOJb30Ba-
HUEM y4eOHOM, CIPAaBOYHOMN U CHICITUATIBHON JIUTEPATYPHI.




2. MECTO JUCIMIIJIMHBI B CTPYKTYPE OIIOII BO

JlucuuninuHa OTHOCUTCS K 00s3aTeIbHOM 4YacTu, OJIOKa AUCHUIUIMH | 10 HalpaBlIEHUIO
noarotoBkn bakamaBp  13.03.02 DnekTpo’HepreTMKa M AJIEKTpoTeXHHMKA (mpodwm: Diek-
TPOIHEPTEeTHUECKUE CUCTEMBI M IU(POBBIE TEXHOIOTHH, LI poBbIe CHCTEMBI pesleifHON 3alUThl U
aBTOMATUKH, [ MIPOINEKTPOCTAHIIMN U HUPPOBBIE TEXHONOTHH, VHTENIeKTyanpHas BO300OHOBIIS -
eMasi JHEpIreTHKa).

JucuunnuHa 6a3upyercs Ha YPOBHE CPEIHEro 001ero oopa3oBaHus.

J11st OCBOCHUST AUCITUTITMHBI, 00YJaIONIUICS TOTKEH:
3HATh:

— (¢yHIaMeHTalIbHbIE 3aKOHbl XUMUU

— KJiaccu(UKaImio U CBOWCTBA XMMUYECKUX SJIEMEHTOB U UX COCTUHEHHH, TEPMUHOIIOTHIO,
XUMHUYECKYIO0 CUMBOJIUKY;
— METOIMKHU PAacyeTOB, MPOTEKAIOMINX (DPU3HKO-XUMHUUECKHUX MPOIECCOB
— 0o0muMe 3aKOHOMEPHOCTH XUMUYECKUX SIBJICHUI;
YMeTh:

—IPUMCHATL OCHOBHBIC XUMHWYCECKUC 3dKOHBI, TCPMOJUHAMHUYCCKUC CIIPABOYHBIC NAHHBIC H
KOJIMYCCTBCHHBIC COOTHOIICHUA HCOpFaHH‘ICCKOﬁ XUMHHU JJIA pCHICHUA HpO(i)eCCI/IOHaJ'[I)HBIX 3aJa4,

-COCTaBIIATb OKUCIUTEIbHO- BOCCTAHOBUTENbHBIE PEAKUMU U NPUMEHSTHh IOJTYYEHHbIE Ha-
BBIKH, B IPO(ECCUOHATIBHON e TeTbHOCTH;
— OILICHMBATh BO3MOKHOCTh U YCIIOBUS MPOTEKAHUSI XUMUYECKUX ITPOLIECCOB;
— HCIOJIb30BaTh XUMUYECKUE 3aKOHBI JJISl PEIICHUS] KOHKPETHBIX MPOo(eCcCHOHATIBHBIX 33]1a4 C
IPOBEICHUEM KOJUYECTBEHHBIX BBIUMCIEHUI M HCIIOJIb30BaHUEM Yy4e€OHOHM, CIIpaBOYHON U
CIIEUAJIbHOM JIUTEpATyPHI.

Pe3ynbTaTel 00yueHus, MOTy4YeHHbIE PU OCBOEHUU JTUCHUIUIMHBI, HEOOXOIUMBI NIPU U3yue-
HUY CIEAYIOIUX TuciuIuing: «Pusuka», « Texuuueckas TepMOAUHAMUKAY, « XUMUUECKUN aHAJIN3
Y KOHTPOJIb TETNIOHOCUTENEH 3IEKTPOOOOPYI0BAaHUSY, IIPH BBIITOJIHEHUH BBITYCKHOM KBaIH(UKa-
IIUOHHON PabOTHI.



3. CTPYKTYPA U COAEP KAHUE JUCIHHUIIJINHBI
3.1. CTpyKTypa Q¥ CHUIIMHBI
OOm1ast TpyJOEMKOCTh JUCIUILIMHBI COCTABIISET S 3aueTHBIX equHul], 180 Jaca.

Ne

n/n

Pasnen IuMcIMIUINHEL
dopMa mpoMeEXYTOUHON aT-

TeCcTalluu
(no cemecmpam)

Bcero ua-

COB Ha

nanITAIT

Cemectp

Pacnipenenenne TpygoeMkocT pas3zaena (B 4acax) 1Mo BUAaM
y4eOHOi paboThI

KonTakTHas

Jlex

Ip

JIa6

KIIP

NKKII

ITA

CP

Kour-
poJIb

ConeprxaHue caMOCTOSITEILHOM pa-

OOTBI
(c ykazanueM Ne ucrounuka o 1. 5.1 u
CTpaHUI B HEM)

Crtpoenue atoma

15

U3ydeHue TeOpeTUIECKOTO U MPaKTH4Ie-
CKOTO MaTepHaa;

[1], cTp. 4-15.

[2], cTp. 6-10.

BeinonHeHne JOMAIIHEro 3a1aHusl:
[4], Ne 1.1 - 1.6 cp. 10-11.

XHUMHYecKas CBSI3b.

17

N3yuyeHune TeopeTuuecKoro u NpakTuye-
CKOI'0 MaTepuania:

[1], cTp. 15-34.

[2], cTp. 20-28.

BrinonHeHne JoMaliHero 3agaHus:

[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 TTIOHSITHSI XUMHYE-
CKOH TCPMOIAUHAMUKHU.

17

N3yueHune TeopeTu4ecKoro u NpakTuye-
CKOro Mmarepuaja:

[1], ctp. 34 -57, 82-93.

Brinonnenue JOMAIIHEro 3aaHusd:

[3], Ne2.1,2.3,2.5,2.6,2.10

[4], Ne 3.1, 3.2 c1p. 21.

XuMuueckoe paBHOBecHe, 00pa-
THUMBIE U HEOOPAaTUMBIE PEaKIIH,
KOHCTaHTa PaBHOBECHS H CIIOCO-
ObI ee pacyera.

17

N3yueHune TeopeTu4ecKoro U NpakTuye-
CKOTO Marepuana:

[1], cTp. 57-147.

BrInoHEeHUE TOMAIIHETO 3a/1aHus:
[3],Ne3.2,3.3,3.5-3.9,4.1,5.1-5.5
[4], Ne 4.1,4.4.,4,7 ctp. 27-28.

XuUMH4YeCKasd KUHETHUKA.

17

H3ydeHue TeOpeTUIECKOTo U MPaKTHYe-
CKOTO MaTepHhaa:

[1], cTp. 159-214.

BrImoHeHNE TOMAITHETO 3a/1aHuUs:

[3], Ne 6.1 -6.7

FeTepOFeHHLIC XUMHWYCCKHC

13

I/l3y‘IEHI/Ie TCOPCTUYCCKOI'O U IMpaKTu4e-




n/n

Pasgen IuCIUIUIMHEL.
dopma IpoMeEKYTOYHOU aT-

TEeCTALIMU
(no cemecmpam)

Bcero uya-
COB Ha

nanImTAIT

Cemectp

Pacrnipenenenue Tpy1oeMKoCTH paszena (B yacax) o BUjgam
y4eOHOI paboThI

KonTakTHas

Jlex

ITp

JIab

KIIP

NKKII

ITA

CP

KonTt-
poib

ConeprxkaHue caMOoCTOSITEILHOM pa-
0O0TBI

(c yxazaameM Ne ucrounuka mo 1. 5.1 u
CTpaHUII B HEM)

peaKnuu

CKOro marepuaia:

[1], ctp. 105-117.

Brinonaenue JOMAIIHEro 3aaHusd:
[3], Ne 7.1, 7.3, 7.5-7.9

[4], Ne 5.1, 5.2, 5.12 ctp. 44, 47.

PacTBOpBI, UX BUJIBI, PACTBO-
PUMOCTb.

17

N3yueHune TeopeTu4ecKoro U NpakTuye-
CKOro marepuala:

[2], cp. 159-167.

Brinonaenue JOMAIIHEro 3aJaHusd:

[3], Ne 8.1, 8.3, 8.6, 8.9, 8.10.

OKHCIUTEIBHO-BOCCTAHOBUTEIb-
HBIC ITPOLECCHI.

19

I/I3yquI/Ie TCOPCTUYCCKOI'O U MpaKTU4eC-
CKOro Mmatepualja:

[2], ctp. 190-220.

Brinonnenue JOMANIIHEro 3aaHusd:

[3], Ne 9.3-9.8

Koppo3sus meramios

12

W3yueHne TeOpeTHYECKOro U MpaKTHYe-
CKOTO Marepuana:

[2], cTp. 225-232.

BrImnoHEeHHE TOMAITHETO 3a/1aHus:

[3], Ne 10.1-10.5.

DK3aMeH

36

2,5

33,5

DK3aMeH IPOBOAMTCS B YCTHOH (opme 1o
OWJIeTaMCOITIaCHO IIporpaMMe 3K3aMeHa

Hmozo 3a cemecmp

180

16

32

16

2,5

80

33,5

[Ipumeuanue: Jlex — nexmun; [Ip — npaktuueckue 3ansatus; Jlab — maboparopusie padotsr; KITP — aynuropHble KOHCYIbTalMU MO KyPCOBBIM IIPOEKTaM/pa-
6otam; UKKII — uanuBuayansHbie KOHCYJIBTAIlMK 110 KYPCOBBIM mpoekTam/padotam; ITA — nmpomexyrtounas arrecramus; CP — camocrosrenbHas padora
CTyJICHTA.




3.2.KpaTtkoe coaep:xaHue pa3ieioB
1 cemectp

1.Cmpoenue amoma
SAnepuas monens Pesepdopaa, Teopus [1nanka, ocHOBHBIE MosiokeHUs Teopun bopa, mpenamnonoxe-
Hus Jlyn ne bpoiinsa. CtpoeHne MHOTORJIEKTPOHHBIX aTOMOB: TpaBmiio KiieukoBckoro, npuniun [lay-
u, ipaBuiio XyHaa. [lepuonnyueckoe n3aMeHeHre CBOMCTB XMMUYECKUX 3JIEMEHTOB. DHEPrUsi HOHU3A-
LIUH, CPOJICTBO K 3JIEKTPOHY, pa3Mepbl aTOMOB U MOHOB. 3HAYE€HNE NIEPUOANUYECKOT0 3aKOHA.
2. Xumuueckas ces3v.
Xumuueckasi cBsizb. OCHOBHbIE BHBI CBsI3U. KoBasieHTHast CBsI3b €€ XapakKTepucTuku. MonHHas
CBsI3b. MeTo/l BaJEHTHBIX CBsI3eH: BaJCHTHOCTb, THOpPUAM3AIUS ATOMHBIX oOpOuTaned, mpo-
CTpaHCTBEHHasi KOHQUrypauus MoJeky. JIOHOpHO-aKIIEeNITOPHBII MeXaHU3M 00pa30BaHMsI CBSI3EH.
Bonopoanas cBsa3e. KomruiekcHbie coemuHeHrsl. CTPyKTypa KOMIUIEKCHBIX COSAMHEHUM, IEHTPATbHBIN
aToOM U JIMTaHIbl, HOMEHKJIATypa 1 KIAaCCCU(UKAIS KOMIUIEKCHBIX COS/TMHEHHA.
3.OcHo6Hble NOHAMUA XUMUYECKOU MEPMOOUHAMUKU.
DHeprerudeckue 3P PeKThl XUMHUUECKHUX peakinid, 3akoH ['ecca. TernoBsie 3(h(heKThl XUMHYECKUX
peakuuii. MeTopl pacueTa TeIIoT 00pa3oBaHus U TEIUIOBBIX 3 (ekToB peakiuu. TermioTBopHas
CIIOCOOHOCTH TOTUTMBA. HampapiieHne TeueHus: XUMUYECKUX MPOIIECCOB, SHTpOMus, dHeprus [ m66-
ca, sHeprus ['enpMrosbLa.
4. Xumuueckoe pasnosecue, obpamumvie u Heobpamumbvle peakyuy, KOHCIMAHmMa pasHo8ecus u
Cnocobul ee pacuema.
[Mpunnun Jle-Illarense. CmenieHre XUMUYECKOTO PABHOBECHUSI MPU WU3MEHEHHHM KOHIIEHTpAIlUU
pearupyronux BeuecTB, TEMIEPATyphbl, JaBJICHUE, IPUMEHEHUE KaTaIu3aTOpOB.
5. Xumuyeckasa kunemuxa.
CKOpOCTh TOMOTEHHBIX XUMUYECKUX PEaKIuii, 3aKOH NEHCTBUS Macc, KUHETHYecKas Kiaccuduka-
nus peakiuil. KoHcTaHTa CKOPOCTH XMMHYECKOM PEaKIMU M €€ 3aBUCHUMOCTh OT TEMIEpPaTypBhl.
[TpaBuno Bant-I'odda, ypaBHeHne Appennyca
6. [ emepoeennvle Xumuyeckue peakyuu
Karanuz u ero Bunpl. Llennsie peakimu. AncopOuust ¢usznyeckas U XUMUYeckas, U30TepMma aji-
copOIuH, KOHCTaHTa aJCOPOIIMOHHOTO PABHOBECHS.
7. Pacmeopul, ux euodvl, pacmeopumocnib.

PacTBOpBI 31EKTPOIUTOB, UX KiIacCU(UKALMS, 3IEKTPOJIUTUYECKasT AMCCOLMALMs, KOHCTaHTa
aucconanuu. Jluccounanuss KUCIOT M OCHOBAHMM. OIJIEKTPOIUTHYECKAs IUCCOLUALUS BOJBI.
Bonopoanslii mokasarens cpeapl. Pacuér pH pacTBopoB KMCIIOT M OCHOBaHUU. [ uaposns cosen.
CreneHp ¥ KOHCTaHTA TUAPOIN3a, TUAPOJIN3 PA3TUYHOIO TUIIA COJIEH.

[IpousBeneHre pacTBOPUMOCTH TPYTHOPACTBOPUMBIX JIEKTPOJIUTOB

8. Oxuciumenvno-60ccmanosumenbHble NPOYUECcyl.
OKHCIIUTETFHO-BOCCTAHOBUTEIIBHBIC PEAKIIMH, COCTABIICHUE UX YPaBHEHUMN, BAXKHEHUIIINE OKUCIIUTE-
JI1 ¥ BOCCTAHOBUTENH. DJIEKTPOXUMUYECKHUE MpoUecChl. 3akoH Papazest. DNeKTPOIHbIN NOTEHIIH-
a, rabBaHWYecKuid. DineMmeHnT Januans — Axkobu. Dnexrpoasmwkymias cuia. [lorenimansl meran-
JUYECKUX M Ta30BbIX 3JEKTpo0oB. CTaHOapTHBI BOAOPOAHBIN 3JIEKTPOJA, BOJOPOAHAS IIKaia
MOTEHIUAIOB. DJIEKTPOJIN3. DIIEKTPOIU3 PaCTBOPOB U PACIUIABOB. DJIEKTPOABl PACTBOPUMEBIE U HE-
pacTBOPHUMBIE, ITPOLIECCHI HA AJIEKTPOJAX.
9. Kopposus memannos.

Koppo3ust xumuueckas U 3eKTpoxuMudeckas. BosHHKHOBeHHEe U paboTa KOPPO3UOHHBIX TajbBa-
HUYECKUX DJIEMEHTOB. DJIEKTPOXMMUUYECKAsT KOPPO3HUsI METAINIOB B KUCIBIX, HEUTPAJIbHBIX, IIEJI0Y-
HBIX cpefax. 3ammTa oT Koppo3uu. OCHOBHBIE CIIOCOOBI 3aIIUTHI METAJNIOB OT KOPPO3UH.

3.3. TeMbl IpaKTHYECKUX 3aAHATHIA
1 cemecTp

1. MonspHast Mmacca SKBUBAJICHTA, 3aKOH YKBUBAJICHTOB (2 Yaca).



CriocoObI BEIpaKEHUS KOHIIGHTparwn (2 Jaca).
Crpoenue atoma u nepuoaudeckas cucrema JI.11. MenneneeBa (2 gaca).
Xumuueckas cBsi3b. CTpoeHHne MoJieKy(2 Yaca).

KommiekcHble coennHeHus(2 Yaca).

TeruosHepreTuueckue Mporeccs (2 yaca).

Tennosnepreruyeckue npoieccol(2 yaca).

XuMHuueckoe paBHOBecHe(2 vaca).

[IpousBenenue pacTBopuMocTH(2 Jaca).

10. DnexTponauTudeckas auccoruanusi(2 yaca).

11. Bomopoansiit mokasarens cpeasl pH(2 gaca).

12. T'maponu3 pacTBOpa U pacruiaBa cojiei(2 yaca).

13. OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC peakiuu(2 Jaca).

14.9nexkrpoxumudeckue nporecchl. Pacuer 3JIC ranpBanndeckoro snementa (I'9)(2 vaca).

WS AW

15. 3akonsr @apajes. DIEKTPoIU3 paCTBOPOB U PaCIIaBOB(2 yaca).
16. Koppo3ust Mmetamios (2 gac).

3.4. Tembl 1a00paTOPHBIX PadoT
1 cemecTp

1. JlabopatopHoe o6opyaoBanue. TexHHKa BBITIOJHEHUS Ja0OpaTOPHBIX padoT (2 yaca).

2. W3mepenwne TemnoBbix 3pPEeKTOB XUMUIECKUX peakIuii U pacuetr sHeprun [ mb60ca mporeccon
(2 gaca).

3. Xumunueckoe paBHOBecue (2 yaca).

4. Kunernka xumMudeckux peakuui (3 yaca).

5. Bonopoansrit nokazarens cpensl pH (2 yaca).

6. Dnexrpoasrkyine ciibl (3JC)u HanpsKEHHE TaTbBAHHYECKHUX dJIEMEHTOB (3 yaca)

7. Dnekrponus (24aca).

3.5.PT'P

Y4eOHbIM MJIaHOM HE IPETyCMOTPEHBI.

3.6. TemaTnka KypcoBbIX IPOEKTOB/KYPCOBbIX padoT
KypcoBoii nmpoekT/kypcoBasi paboTa yueOHbIM IIJIAHOM HE TPEAyCMOTPEHBI.

3.5.PI'P
Y4eOHBIM IIIAaHOM HE TPEAYCMOTPEHBI.

3.6. TemaTnka KypcoBbIX IPOEKTOB/KYPCOBBIX padoT
KypcoBoii npoekT/kypcoBasi paboTa yueOHbIM IJIAHOM HE IPEAyCMOTPEHBI.



3.7. CooTBeTCcTBHE pa3/ie 0B AUCHUILIMHBLI U GOPMHPYEeMBbIX B HUX KOMIIeTeHIHii

Howmep pa3mena qucuuIumHB (B COOTBETCTBHH C

3araHupOBaHHbIE PE3YIbTATHI O0YUYESHHUS IO Konpr 1.3.1) OLeHo4HOE CPEeSICTBO
JUCLUIUIMHE WHJUKA- 4 ce'M'GCTp (THMIT ¥ HANMEHOBaHNE)
B COOTBETCTBUH C pa3aeiaom 1 TOPOB
( pasa ) OpOB "1 T T3[4][5] 6] 7 8] 9
3HaTh:
(hyHIaMeHTAIbHbBIC 3aKOHBI XUMHU OIIK-2.7.| X Tect «CtpoeHue aromay
KJIacCU(DUKAIMIO U CBOWCTBA XMMHUYECKHX 3JIEMEH-
TOB U MX COEIIMHEHUIT , TepmuHosoruto, xumuue- | OIIK-2.7. X Tect «Xumuyeckas cBs3b U CTPOSHHE MOJIEKYJIDY
CKYIO CHMBOJIHKY
METOJMKH PacyeToB, MPOTEKAIOINX (PU3HKO-XUMH-
P > 1P ¢ IK-1.1 X Konrponpnast padora «CrnocoObl BEIpaXKeHUS
YECKUX MPOLIECCOB
- KOHIIEHTPAIMU PACTBOPOB»
00I1Me 3aKOHOMEPHOCTH XUMHYECKUX SIBIICHHIA; IIK-1.1 X p p p
YMmerhb:
MPUMEHATh OCHOBHBIE XHMHYECKHE 3aKOHBI, Tep-
MOJMHAMUYECKUE CIPABOYHBIE JAHHBIE U KOJIHYE-
P N OIIK-2.7. X Tect «PacTBOPHI 3IEKTPOITUTOB
CTBCHHBIC COOTHOIICHUS HEOPTaHHMYCCKOW XMMHUHU
JUIS pEIIeHHUs MPO(EeCCHOHATIBHBIX 337134,
COCTaBIAITh  OKUCIUTENBHO- BOCCTAHOBUTEIHHBIE
Tect «OKHCIUTENBLHO- BOCCTAHOBUTENILHBIE
pEaKIMU U IPUMEHATDH TOJyYeHHbIe HaBbIku,B mpo- | OTTK-2.7. X CAKIIY
(heccHOHATbHOM JAeATETbHOCTH p
MCIO0JIb30BaTh XUMUYECKUE 3aKOHBI JIJISI PELICHUS
KOHKPETHBIX MPO(GECCHOHATBHBIX 3a]]a4 C MPOBE- KoHTbonsHas paGora «P e -
JIIEHUEM KOJIUYECTBEHHBIX BhIUMCIACHUN U ucnonb- | [1K-1.1 X X p p d I
30BaHHEM y4eOHOIl, ClIpABOYHOM U CIEIHAJIbHOM
JIUTEPATYPHI.
OIEHHBATH BO3MOYKHOCTh H YCIOBHS IPOTEKAHUS XH- | [[K-].] X Tect «OcHOBHBIE 3aKOHOMEPHOCTHU MPOTEKAHUS

MUYCCKUX ITPOLECCOB;

XUMHYCCKUX peaxumﬁ»




4. KOMIHETEHTHOCTHO-OPUEHTAPOBAHHBIE OHEHOYHBIE MATEPHAJIbI
JJIA TEKYIHIETI'O KOHTPOJIA YCIIEBAEMOCTH U ITPOMEXYTOYHOMU AT-
TECTAIMHA ITO JUCHUIIJIMHE

4.1. Tekymuii KOHTPOJIb YCIIEBA€MOCTH 10 IUCHUILTHHE:
1 cemecTp

— TECTUPOBAHHUE:
1. Tect «Crpoenrie atoma;
2. Tect «Xumudeckast CBS3b U CTPOCHUE MOJIEKYI»;
3. Tect «OcHOBHbBIE 3aKOHOMEPHOCTH MPOTEKAHHS XUMHUUECKHX PEAKIIUiN;
4. Tect «PacTBOpBI HIEKTPOIUTOBY;
5. Tect OkucauTenbHO- BOCCTAHOBUTEIbHBIC PEAKIIUI;
— KOHTPOJIbHBIE PaOOTHI:
1. «CnocoObl BEIpaKeHUST KOHIICHTPAIIUU PACTBOPOBY;
2.  «PacTBOpBI 2MEKTPOTUTOBY.

bannbHO-pedTUHTOBas CTPYKTYpa JUCLMILIUHBI SBIISETCS NPUIOKEHUEM A.

4.2, HpOMe)KyTO‘-IHaﬂ aTrecTanus 1mo 1MCHUIJIHHE (‘-IaCTI/I )]I/ICIII/II[J'II/IHI)I):

1 cemecTp
[TpomexxyTouHast aTTecTalys 0 UTOraM OCBOCHUSI TUCIUILTAHBI (MOYJIS) -DK3aMEH.
Onenka omnpenensieTcs B cOOTBETCTBUU ¢ [lomoxkeHuem o OalIbHO-PEUTUHTOBON CHUCTEME IS
ctynentoB punuana HUY «MDBOW» B r. BomkckoM Ha OCHOBAaHHH CEMECTPOBOM U DK3aMEHAI[MOH-
HOM COCTaBJISIOIIMX.

B MPUITOKCHUC K JUIIOMY BBIHOCUTCS OIICHKA 3a 1 CEMECTDP.

IIpumeuanue: OneHOYHBIE MaTEPUAIIBI IO TUCHUILIMHE IPUBEICHBI B ()OH/IE OLIEHOYHBIX MaTe-
puasios OITOIL.

5. YY4EBHO-METO/JINYECKOE OBECIIEYHEHHUE JUCHUITJIMHBI
5.1. [leyaTHbIE U 3JIEKTPOHHbIE U3IAHUS:

1. O6mas xumus. Teopus u 3amadu[ DIEKTPOHHBIN pecypc] : yueb. mocodue / mox pen. H. B. Ko-
posuHa, H. B. Kynemosa. - Dnekrpon. TekctoBsie nan. — CII6. : Jlanb, 2014 2014 - URL: http://
e.lanbook.com/books/element.php? pl1_id=51723

2. AxmertoB, H. C. O6mas u HeopraHuueckas Xumus [DJIeKTpoHHBIN pecypc] : yuebnuk / H. C.
AxmeroB. - 8-¢ u3d. - DnekTpoH. TekctoBele maH. — CII6.: Jlams, 2014 - URL: http:/
e.lanbook.com/books/element.php?pll 1d=50684

3. Apremenko, A. U. Opranndeckas XUMHs JIsl HEXUMUYECKUX HAMpPaBICHUN MOATOTOBKH [DJeK-
TPOHHBIN pecypc]| : yued. mocodue/ A. . ApTremMeHko. - 3-€ u3a. , ucnp. - DIeKTpoH. TeKCToBbIC
naH. — CII6. : Jlansp, 2013 - URL: http://e.lanbook.com/books/element.php?pll id=38835

4. CeepasioBa, H. JI. OGmmas u HeopraHudeckass XUMUs: SKCIIEPUMEHTAIbHBIC 3a/1a4d M YIIpakKHE-
HUs [DnekTpoHHbIH pecypc] : yueb. mocobue / H. JI. CBepanoBa. - DNEKTpOH. TEKCTOBBIE JaH. —
CIIO. : Jlans, 2013. — URL.: http://e.lanbook.com/books/element.php?pll id=13007

5. KopoBun, H. B. O6mas xumus : yueobnuk / H. B. KopoBun. — 6-¢ u3n., crep. - M. : Briciias
mkona, 2005. - 557 c.

6. 3agaum U ynpakHeHusl Mo o0mell XuMuUH : yued. mocobue Ui CTyIeHTOB By30B / mox pea. H.
B. KopoBuHa. - M. : Beicmias mkomna, 2003. - 255 c.

5.2JIuneH3M0HHOEe U CBOOOHO pPacIpoCcTpaHsieMoe MPOrpaMMHoOe odecrneyeHme:



Microsoft Word, Microsoft Excel, Power Point.

5.3. NnTepHeT-pecypcebl, BKIKWYAsA NpodecCHOHATbHBIC 0a3bl JaHHBIX M MH(OpPMAalHOHHBIE
CIIpaBOYHbIE CHCTEMBI:

Yuusepcurerckas nadpopmarmonHas cuctema «POCCHUS» https://uisrussia.msu.ru

CrnpaBouHo-nipaBoBas cucteMa «KoHncynbrant+» http://www.consultant-urist.ru

CrpaBouHo-1paBoBas cucrema «l'apant» http://www.garant.ru

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

baza nanubix Scopushttps://www.scopus.com

[Toptan oTkpeITEIX HaHHBIX Poccuiickoit deneparuu https://data.gov.ru

ba3a OTKpBITBIX JaHHBIX MHHHCTEpCTBA TpyAa M conuanbHOM 3ammurel P®  https://
rosmintrud.ru/opendata

baza nanneix Hayunoii snexkrponHoit oubnuorexku eLIBRARY.RU https://elibrary.ru/

baza nanHBIX podeccHoHANBHBIX CTaHAaPTOB MHUHUCTEPCTBA TPYAA U COIMATIFHOMN 3aIIUTHI
P®http://profstandart.rosmintrud.ru/obshchiy-informatsionnyy-blok/natsionalnyy-reestr-
professionalnykh-standartov/

ba3bl nanHbIX MUHHCTEpCTBA 9KOHOMUYECKOT0 pa3BuTHs P http://www.economy.gov.ru

baza otkpreIThIX nanubix Pocuamonntopunra http:// www.fedstm.ru/opendata

OnexrponHas 0aza nanHbx «M3mnarensctBo Jlanby» https://e.lanbook.com

@enepanbHas TocyaapcTBeHHas WH(MOpMaIMoHHas cucteMa «HarmoHampHast 2ieKTpoHHAas
oubnmorekay» https://H36.pd

HammonansHeiil moptan onnaitH o0ydenust « OTKpbiToe 0Opa3zoBanue» https://openedu.ru

DnextpoHHas 6a3a nanubix "Polpred.com O630p CMU" https://www.polpred.com

Odummaneueiii caiiT denepaabHOTO areHTCTBA MO TEXHUYECKOMY PEryJIUPOBAHUIO U METPO-
noruu http://protect.gost.ru/

OnexktponHas 6ubmmoreka MOU https://ntb.mpei.ru/e-library/index.php.

6. MATEPUAJ/IBHO-TEXHNYECKOE OBECIIEYEHUE JUCHUIIJINHBI

JIeKIMOHHBIE, MTPAKTUYECKHUE U JIA0OpaTOpPHBIC 3aHATHS MPOBOJATCS JIabopaTopuu XUMHUYE-
CKHX TEXHOJOTHA M. 150-1eTus nepuoanyeckoi cucteMbl XuMuueckux snementoB .M. Menae-
neeBa. B aymuropHo#l yactu »TOM nabopaTopuu cHabOxeHa 00OpyJoBaHHMEM i TOKa3a o0y-
YaIoNUX MaTepUajoB, CPEJACTBAMU 3BYKOBOCTIPOU3BEACHUS, TOCKOW ayIUTOPHOMU, 000pyI0BaHUEM
JUTSI TIPE/ICTABIICHUS MPE3CHTAIUH (TJ1Ta3MeHHAas TTaHelb, TIEPCOHABHBIA KOMITBIOTED).

JlaGopaTopHas yacTh OCHAIIICHA:
—  AKBQIUCTUIUISITOP JEKTPUYECKHUIA;

— BECHI aHAIUTUICCKUE;
—  BECHI TEXHUYECKUE;

— 1mKad CyIIMIbHBIH,

—  KOHIYKTOMET);

— HMOHOMeEp JIaOOPATOPHBIN;

— MCIIaJIKU MarHUTHBIE;

— 1mKad BBITSDKHOM;

—  CTOJIBI THTPOBAJILHBIIA;

— TECTOBBIX YCTAHOBOK OOPAaTHOTO OCMOCA M CTAHIIMA XUMHUYECKOH OYHUCTKH MeMOpaH;

— CTCHA I OIPCACIICHUA HHCKCA SDI



IIpunoxenne A

BAJLJIbHO-PEUTUHITOBASI CTPYKTYPA JJUCIHUIIJIMHBI

XUMUS

(Ha3BaHUE JUCIMIUIUHBI)

1 cemecTp

IlepeyeHb KOHTPOJIBLHBIX MEPONPUATHI TEKYIIEro KOHTPOJISA YCINEeBAeMOCTH 10 JHCIMILINHE:

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

Tect «Ctpoenue aTomay;
TecT «XuMuueckast CBS3b M CTPOECHHE MOJIEKYID»;

Tect «OcHOBHEIE 3aKOHOMCPHOCTHU NPOTCKAHUA XUMHWYCCKUX peaKuHﬁ»;

TecT «PacTBOPHI 3JEKTPOIIUTOB),;
TGCT OKHMCINTEIBHO- BOCCTAHOBUTEIIbHEIC peakuumn»,

Kontponbhas pabota «CriocoObl BbIpaskeHUSI KOHIICHTPAI[MH PACTBOPOBY;

KontponsHas pabora «PacTBOpHI 27EKTPOIUTOBY.

Buja npoMexyToOYHOM aTTeCTAlMU — DK3aMEH.

TpyroeMKOCTb TUCLMIUIUHBI =5 3.€.

Homepﬁ] Pazgen IuCHUIUINHBL Unnekc|KM-1|KM-2|KM-3 [KM-4 |KM-5 |KM-6 KM-7 JK3aMeH
pasgen KM:

Crpoenue atoma

1 + | + +
XHUMUUYECKas CBS3b.

2 + +
OCHOBHBIE MTOHATHS XUMHUE-

3 CKOM TepMOJAMHAMUKH. + + +
XuMmudeckoe paBHOBecHe, 00pa-
THMBIE U HEOOPATHMBIE

4 P - + -
peaKm/m, KOHCTAHTa paBHOBeCI/IH
Y criocoObl ee pacuera
XuMHJecKass KHHETHKA.

5 +

6 I'eTeporeHHbIC XUMHYCCKHE n
peaxImu

7 PacTBOpBI, X BUIBI, PACTBO- "
PUMOCTb.

8 OKHCIIUTEIHHO-BOCCTAHOBUTEIIb- "
HbI€ MIPOLIECCHI

9 Koppo3zus metamnos. +

MunumanisHbI 6amt3a KM | 5 5 5 5 5 7 8 20
Makcumanpabli 6amn 3a KM | 8 8 8 8 8 10 10 40
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OneHouHble MaTepualibl MO0 JUCHUIUIMHE NPEJHA3HAYEHbl I OLEHKU: JOCTUKECHUS
00yJaromuMucs 3aIUIaHUPOBAHHBIX PE3YJIBTATOB OOyUEHHs IO JUCHUIUIMHE, dTana (popMUpOBaHHS
3aIJIAaHUPOBAHHBIX KOMIIETEHLIUN U YPOBHSI OCBOCHMSI IUCLUILINHBI.

OneHouHble MarepHuaibl M0 JUCLUUIUIMHE BKIIIOYAIOT OLICHOYHBIE CPEJCTBA ISl HPOBEACHUS
MEpPOTIPUATHI TEKYILIEr0 KOHTPOJIS YCIIEBAEMOCTH U ITPOMEXYTOUHOM aTTeCTal|H.

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

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 «CTpoeHue aTomay
KJIACCU(PUKAIUIO ¥ CBOMCTBA XMMUYECKHUX JJIEMEHTOB U MX OIlK-2.7 Tect «Xumnueckas CBSI3b U
COCJIMHEHUN CTPOCHUE MOJICKYII»
METOJIMKH PACUYETOB, MPOTEKAIOIINX (PU3NKO-XUMUICCKUX IK-1.1 Kontponsuas pabora
MIPOLIECCOB «CriocoOBI BEIpaKEHUS
0011IHe 3aKOHOMEPHOCTH XUMUYECKUX SIBICHUI; TIK-1.1 KOHI[EHTPALMU PacTBOPOB»
Ymern:
1 cemecTp
IIPUMEHSTHh OCHOBHBIE XUMUYECKHUE 3aKOHBI, OIlK-2.7 Tect «PacTtBOpHI
TEPMOJIMHAMUYECKHE CIIPABOYHbBIE JAHHBIC U AIIEKTPOITUTOBY
KOJIN4ECTBEHHBIE COOTHOIIEH!US] HEOPTaHUYECKOH XUMHUH
JUIsl pellieHHs TpogecCHOHAJIBHBIX 3a/1ay;
COCTaBJIATh OKHCIIMTEIBHO- BOCCTAHOBUTEIbHBIE PEAKIIUU 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 IPO(heCCHOHATIBHBIX 3a/]ay C IPOBEIECHUEM «PacTBOpBI 27IEKTPOIUTOBY
KOJIMYECTBEHHBIX BBIYHUCIEHUH U UCIOJIb30BaHUEM
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 3JEKTPOHA Ha BHEIIHEM YPOBHE B OCHOBHOM COCTOSIHMU COJEPIKHT
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 BICIIAS CTCIICHb OKUCIICHHS 3JIEMCHTOB;
B) YCHJIMBAIOTCS METAJTMYECKUE CBOMCTBA DIICMEHTOB;
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
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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
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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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