MUHUCTEPCTBO HAYKH U BBICILIEI'O OBPA3OBAHUS POCCUMCKON ®EIEPALIUNA

OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJUKETHOE
OBPA3OBATEJIbHOE YUYPEXIEHUE
BBICHIEI'O ObPA3OBAHUA

"BPATCKHM T'OCYIAPCTBEHHBI YHUBEPCUTET"

YTBEPXKXIAIO

OOKYMEHT NMOANMMCAH
QNEKTPOHHOM MOANNCHIO o
[Ipopekrop no yueGHoil paboTte
Ceptudukar: 6FC632A3C216BI9FFDAOF5EADC52C05FE

Bnapeneu: Cutos Unbs Cepreesny E.H.HYKOBHI/IKOBa

OencteuteneH: ¢ 25.03.2024 go 18.06.2025
15 mas 2024 .

PABOYAS TPOI'PAMMA JIUCIITUIIJIMHBI
b1.0.06.03 Xumus

3akpenuieHa 3a kabeapoli  JKOJOrHMH, 0€30MACHOCTH KH3HEAEeATEILHOCTH 1
bu3nyecKkou KyJbTypPbl

VYyeOnsii itan  b130302 24 33 .plx
Hanpasnenue: 13.03.02 DiekTpodHEpreTHKa U dJIEKTPOTEXHUKA

KBamudunkarms Bbakaaasp

dopma 00ydueHHsT ~ OUHAS
OO6mmas TPy 10€MKOCTh 33ET

Bubl KOHTPOISL B cemecTpax:
KonrtponbHas padota 2, 3auet 2

Pacnpene.ueﬂne aCc0B I CHHUIVIMHBI IO CeEMECTPpaM

CemecTtp
(<Kypc>.<Cemectp Ha 2(1.2)
Kypee>) Uroro
Henens 18
Bupn 3ansatuii v | PO | VI PIl
Jlexmim 18 |18 |18 |18
JlaGopatopHsie 18 |18 |18 |18
B ToMm uncne unT. 12 (12 |12 |12
Hroro aya. 36 |36 (36 |36
KonraxtHas pabota 36 |36 |36 |36
Cawm. pabota 72 |72 |72 |72
Hroro 108 [ 108 | 108 | 108
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[Iporpammy coctaBui(n):
K.M.H., 0oy., Bapoanan M.A.
PaGoyast mporpamma JUCHUTUTHHBL

Xumust
paspabotana B coorBercTBHM ¢ PI'OC:

Gbez[epanLHLIﬁ TOCYﬂapCTBCHHBIﬁ O6pa30BaTCHBHBIﬁ CTaHAApPT BBICHICTO O6pa30BaHI/I$I - 6aKaJ'IaBpI/IaT 1o

HanpasiieHuto moarotoBku 13.03.02 DnexrposHepreTuka 1 3JIeKTpoTeXHUKa (Mpuka3 MuHoOpHayKH
Poccum ot 28.02.2018 1. Ne 144)

COCTaBJICHAa HAa OCHOBAaHHH yqeGHoro I1J1aHa:

Hamnpagnenue: 13.03.02 DnexkTposHepreTuka u JIeKTPOTEXHUKA
YTBEPXKACHHOTO IprKa3oM pektopa oT 30.01.2024 Ne 32.

Pabouas mporpamma o100peHa Ha 3acelaHuH Kadeapsl
IKOJI0TuH, 0e30ACHOCTH KU3HEeSATeIbHOCTH M (PU3NYECKOH KYIbTYPBhI

IIpotokon ot 25.03.2024 r. Ne 10
Cpok neiictBus mporpamMmbl: 2024-2028 yu.T.

3aB. xadenpoit Hukudoposa B.A.

IIpencenarens MK® crapmmii npenogasatens Jlarymkuna C.B.

[Ipotokon ot 29.03.2024 r. No 7

OtBetcTBeHHbIN 3a peanuzanuio OITOIT Bbynaros FO.H.
JupexTop 6uOaroTeKH Cotauk T.®.

(moamuck)
Ne peructparyu 16

(y4eOHBIi1 oTIHEN)
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Buzuposanue PII/] njist ucnosiHeHusi B 04epeaAHOM y4eOHOM roay

[Ipencenarens MK®
2025 .

Pabouast mporpamMmMa nepecMoTpeHa, 00CykIeHa U 0H00peHa st
ucnosHeHus B 2025-2026 yyeOHOM roly Ha 3aceaHuH Kaheapbl
IKOJIOTHH, 0€30IMIACHOCTH JKU3HENAESI TETLHOCTH U (PH3NYEeCKOH KYIbTYPBI

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporoxon ot 2025 . Ne
3aB. kadenpoit

Buzuposanue PII/] njist ucnosiHeHusi B o4epeaHOM y4eOHOM roay

IIpencenarens MK®
2026 .

Pabouvas mporpaMma nepecMoTpeHa, 00CyKJeHa H 0100peHa st
ucnonHenns B 2026-2027 yueOHOM rofy Ha 3acegaHnuy Kadeapsl
JKoJ10ruH, 0€301ACHOCTH )KM3HeeSI TeJIbHOCTH U (PU3MYeCKOH KyIbTYPbI

Buecens! nsmenenus/nononnenus (Ipunoxenue )

[Iporokonm ot 2026 r. Ne
3aB. xaenpoit

Busuposanue PII/] njist ucnosiHeHusi B ouepeaHOM y4eOHOM roay

IIpencenarens MK®
. 2027 T.
Pabouas mporpamma nepecMoTpeHa, 00CykIeHa 1 ogo0peHa st

ucroinaenus B 2027-2028 yueOHOM roay Ha 3acenaHuu Kadeapsl
IKOJIOTHH, 0€30TIACHOCTH KU3HEAEATETLHOCTH U (PU3NIECKOH KYJIbTYPhI

Brecensl m3menenus/nonoxnenus ([Ipunoxenue )

IIpotokonm o 2027r. Ne
3aB. xathenpoit

Buzuposanue PII/] njist ucnosiHeHusi B 04epeaAHOM y4eOHOM roay

[Ipencenarens MK®

- 2028 T.

PaGoyast mporpamma nepecMoTpeHa, o0cykIeHa u ogoopeHa s

ucnonHenus B 2028-2029 yyeOHOM rofy Ha 3acegaHnuy Kadeapsl
IKO0JIOTHH, 0€3011ACHOCTH KU3HEAesAITeIbHOCTU U (PU3UYECKOH KYJIbTYPhI

Brecensl m3menenwust/ nononHenus ([Ipunoxenue )

IIpotoxom ot 2028 r. Ne
3aB. kadenapoit



1. HEJIX OCBOEHU A JUCHUIIINMHBI

1.1 q)OpMPIpOBaHI/Ie Y CTYACHTOB XUMHUYCCKOI'O MBIIIIJICHUS ITYTEM OCBOCHUA UMH OCHOBHBIX 3aKOHOB XUMUWH, BI)Ipa6OTKI/I

HABbIKOB CaAMOCTOSTCIILHOI'O BBITIOJHEHUA XUMHUYECKOT'O SKCIIEPUMEHTA, UCIIOJIb30BaHUs MIPHUEMOB aHaJIn3a U CUHTE34a,
OBJIQJICHUS TEXHUKON XUMHUYECKUX pacycToB

2. MECTO JUCIIUMIIVIMHBI B CTPYKTYPE OOII

Hukn (pazaen) OOIT:

b1.0.06.03

21

TpeOoBanus K NpeABAPUTEILHOI IIOATOTOBKE 00y4aIOIIerocs:

2.1.1

JucrumnuHa 6a3upyercst Ha 3HaHUSX, TOIY9YEeHHbIX IIPH H3Y4EeHHN OCHOBHBIX 00I1e00pa30BaTeNbHBIX IPOrpaMM

2.2

JMCHMIUIMHBI U PAKTUKH, 1JI51 KOTOPBIX OCBOEHHUE JAHHOM TUCHUILINHBI (MOAYJIs1) HEOOX0AMMO KaK
npeauiecTByloniee:

2.2.1

DKOJIOTHS

222

SHGKTpOTeXHI/I‘ICCKOC 1 KOHCTPYKIIMOHHOE MaTCpraJIOBEICHNEC

3. KOMIIETEHLIMHA OBYYAIOIIETOCSl, ®OPMUPYEMBIE B PE3YJIETATE OCBOEHHUS JUCLIUTLIAHBI
(MOAYJISA)

OIIK-3: Cnioco0eH NPUMEHATh COOTBETCTBYIOLIUI (PH3HKO-MaTeMaTHYeCKHil annapart, MeTobl AHAJIN3A U
MO/Je/1UPOBAHNS, TEOPETHYECKOr0 H IKCIIEPHMEHTAILHOI0 HCCJIeJ0BAaHNA IIPH PellieHHH NpodeccuoHalbHbIX 32124

Wunukatop 1

OI1K-3.3. JleMOoHCTpUpPYET TOHUMAHUE XUMHUYECKHX MPOLIECCOB U MPUMEHSET OCHOBHBIC 3aKOHBI XUMHHU

B pesyibTaTe 0CBOCHHS JUCHMILINHBI 00y4aIOLIHIICS 10/KEH

3.1

3HaTb:

3.1.1

OCHOBHBIC 3aKOHBI XUMUH; 3aKOHOMEPHOCTH MPOTCKAHUA XUMHUYCCKHUX ITPOLECCOB;

3.2

YMmerThb:

3.2.1

IIPUMEHSATD TOJIyYeHHBIC 3HAHUS 110 XMMUH P PELICHNH CTaHJapTHBIX 3a1a4 B IPO(ECCHOHAIBHOMN IeATeIbHOCTH;

33

Baanern:

33.1

HaBbIKaMHW IMTPOBCACHUA HpOCTefII.HGl"O XHUMHUYICCKOI'0 OKCIICPUMCHTA.

4. CTPYKTYPA U COAEPXXAHUE JUCHUIIJINHBI (MOAYJIS)

Kon Bun HanmenoBanue pasgenos u | Cemectp / | Hacos | Komneren- | JIuteparypa | Wure | Ilpumeuanne
3aHATHS | 3aHATHSA Tem Kypce UM PaKT.
Paznen |Pazgen 1. O6mas u
HeopraHmyeckasi XuMust
1.1 Jlex CrtpoeHue aToma 1 2 2 OIIK-3 JI1.2J12.2J13. 1 Jlekmus-
[epuonuueckas cucrema 1 Oecena. OIIK
XUMHUYECKHX 3JIEMEHTOB 31 -3.3.
.. Menneneera
1.2 Jlex XuMH4eckas CBA3b U CTPOCHHE 2 2 OIIK-3 JI1.2 0,5 Jlexmus-
MOJIEKY I 21 6ecena. OIIK
-3.3.
1.3 JIab CtpoeHue aToma u 2 2 OIIK-3 JI1.2J12.1 1 Huckyccus;
HEpPUOIUYECKasl cUCTEMA €] OIIK-3.3.
xuMu4deckux snemeHTo J[.U.
Memnpeneesa (IUCKyccusi).
1.4 Jlex Bopanbie pacTBOpEI 1 2 2 OIIK-3 JI1.2J12.2 1 Jlexuus-
3JIEKTPOJIUTHYECKAS 21 oecena. OIIK
JUccoLanus -3.3.
1.5 JIab W3yyeHne 0OCHOBHBIX KIIAaCCOB 2 2 OIIK-3 J12.1 1 Pa6ora B
HEOPTraHMYECKUX COEAMHEHUIM MaJIbIX
rpyrmnmax;
OIIK-3.3.
1.6 J1ab N3yueHue 31eKTpoIuTHIECKON 2 2 OIIK-3 JI2.1J13.1 1 Pa6ora B
JTUCCOLMALMN U peakiui B MaJIbIX
pacTBoOpax AIEKTPOIUTOB rpyrmnmax.
OIIK-3.3.
1.7 JIab W3yyeHue OKHCIUTENbHO- 2 2 OIIK-3 JI2.1J13.1 0,5 Pabota B
BOCCTAHOBUTENFHBIX PEAKIU MaJIbIX
rpymnmnax;
OIIK-3.3.




1.8 JIa6 W3ydenne XUMUYECKUX 2 OIIK-3 JI2.1J13.1 0,5 Pa6ota B
CBOMCTB MeTaJIOB MaJIbIX
rpyrmmax;
OIIK-3.3.
1.9 Cp INoaroroBka ¢ 1a60paTOpPHEIM 10 OIIK-3 JI1.2J12.1J13. 0 OIIK-3.3.
paboram: 2
"H3yueHre OCHOBHBIX KJ1acCOB 22
HEOpPraHUYECKUX COCTUHEHUN";
"CtpoeHue atoma u
[eprouIecKas cucremMa
XUMHA4YeckuXx dnemeHnTo J[.U.
Menpeneena ";
"N3yueHne OKHUCIUTENIBHO-
BOCCTaHOBHTEILHBIX
peakuuit”.
1.10 Cp ITpopaboTKa JTEKIIHOHHOTO 2 OIIK-3 JI1.2713.2 0 OIIK-3.3.
MaTepHaia o Teme 22
"Xumuueckast CBA3b U
CTpPOEHHUE MOJIEKYH".
[ToaroroBka k Tekyiemy
TECTOBOMY KOHTPOJIIO.
1.11 Cp IToaroroBka k 1abopaTopHOii 6 OIIK-3 JIT.2J12.1J13. 0 OIIK-3.3.
paborte: 2
"N3y4yenue
INEKTPOIUTHIECKOI
JUCCOLIMALINU W PEaKIil B
pacTBOpax EKTPOIUTOB".
1.12 Koutp.pa | BoinonHeHne KOHTPOIBHOM 5 OIIK-3 JIT.1J13.2 0 OIIK-3.3.
6. paboTst 2.2
2102233
1.13 3auér |IloaroroBka k 3auery 5 OIIK-3 JI1.2J13.1 0 OIIK-3.3.
JI3.2
212233
Pasnen | Pasmen 2. @usnueckas u
KOJIJIOMIHAS XUMMS
2.1 Jlex OCHOBBI XUMHUYIECKOMH 2 OIIK-3 JI1.2 1 Jlexmms-
TEPMOTUHAMUKU 21 6ecena. OIIK
-3.3.
2.2 Jlex OCHOBBI XUMHYECKOH 2 OIIK-3 JI1.2 1 Jlexuus-
KHHETUKU. XUMHUYECKOE 21 oecena. OITK
paBHOBECHE. -3.3.
2.3 Jlex KomnurarusHele cBoiicTBa 2 OIIK-3 JI1.2 0 OIIK-3.3.
pacTBOpOB. 21
JlucniepcHble CUCTEMBI.
2.4 Jlex OCHOBBI 3IEKTPOXUMUHU 4 OIIK-3 JI1.2 1 Jlexmusi-
31 6ecena. OIIK
-3.3.
2.5 JIab OrnpeneneHue TEroBOro 2 OIIK-3 JI2.1J13.1 0,5 Pabota B
a¢deKTa peakiun MaJTbIX
HeUTpanu3anuu rpynmnax;
OIIK-3.3.
2.6 JIab OnpezneneHne CKOPOCTH 2 OIIK-3 JI2.1J13.1 0,5 Pa6ora B
XUMHUYECKOH peakuuu MaJIbIX
rpymmax;
OIIK-3.3.
2.7 JIab Wzyuenue 2 OIIK-3 JI2.1J13.1 0,5 Pabota B
INEKTPOXUMHUUECKUX MaJIbIX
TIPOIIECCOB rpyrmmax;
OIIK-3.3.
2.8 Cp [MonroToBka k 1abopaTopHOi 5 OIIK-3 JI1.2J12.1J13. 0 OIIK-3.3.
pabote "Onpeaencuue 2
TETIIOBOTO 3((EeKTa peaKIiu 32

HelTpanuzanuu".




2.9 Cp INoaroroBka k 1a60paTOpHOM 5 OIIK-3 JI1.2J12.1J13. 0 OIIK-3.3.
pabote «OnpezencHue 2
CKOPOCTH XUMHYECKOH
peaxummy.
2.10 Cp [IpopaboTka ITEeKIHOHHOTO 4 OIIK-3 JI1.2J12.1J13. 0 OIIK-3.3.
MaTepHaia o Teme 2
"KosuuratuBHele cBOWCTBa 2233
pactBopoB". Iloaroroska k
TEKyIIEMY TECTOBOMY
KOHTPOJIIO.
2.11 Cp IMonroToBka K 1a00paTOPHOM 4 OIIK-3 JIT1.2J12.1J13. 0 OIIK-3.3.
pabote "Uzyuenue 2
DJIEKTPOXUMHUYECKUX 92
mporeccoB'.
2.12 Kontp.pa | BbinonHeHne KOHTPOIBHON 5 OIIK-3 JIT.1J12.2 0 OIIK-3.3.
0. paboTht 212233
2.13 3auér |IloaroroBka k 3adeTy 4 OIIK-3 JI1.2J13.1 0 OIIK-3.3.
JI3.2
2102233
Paznen |Pazgen 3. AHajauTHyeckast
XUMHSA
3.1 Jlex KagecTBeHHbII XUMIYECKUI 1 OIIK-3 JI1.2 0,5 Jlexrmmsi-
aHaIu3 21 Oecena. OIIK
-3.3.
3.2 Jlex KonnaecTBeHHBI XUMUUECKUN 1 OIIK-3 JI1.2 0 OIIK-3.3.
aHaIn3 21
33 JIab KauecTBenHbIe peakiyu Ha 2 OIIK-3 JI2.1J13.1 0,5 Pa6ora B
KaTHOHBI M aHUOHBI MaJIbIX
rpymnmnax;
OIIK-3.3.
34 Cp [MonroToBka k 1a00paTOPHOIA 10 OIIK-3 JIT.1 0 OI1K-3.3.
pabote "KauecTBeHHBIE JI1.2J12.1J13.
peaxkuuy Ha KaTHOHBI U 2
AHHWOHEI".
3.5 Cp ITpopaboTKka JTEKITMOHHOTO 2 OIIK-3 JI1.2J12.1J13. 0 OIIK-3.3.
MaTepuana mno teme "MeToabl 2
KOJINYECTBEHHOT0 aHau3a'". 22
IMonroToBka K TEKyniemMy
TECTOBOMY KOHTPOJIIO.
3.6 Koutp.pa | BoinonHeHne KOHTPOIbHOM 1 OIIK-3 JIT.1J12.2 0 OIIK-3.3.
0. paboTsI 213233
3.7 3auér IToaroroBka k 3auety 4 OIIK-3 JI1.2J13.1 0 OIIK-3.3.
JI3.2
212233

5. OBPABOBATEJIBHBIE TEXHOJIOI'MH

O6pazoBaTenbHbIE TEXHOJIOTHUH C HCIOIb30BAaHNEM HHTEPAKTUBHBIX METONOB 00y4eHHS (KPYTIIBIH CTOJ (JUCKYCCH))

TpanunnonHas (penpoayKTUBHAS ) TEXHOJIOTHSA (IIPEIoaBaTeNlb 3HAKOMUT 00YJAIOIINXCS C TIOPSIKOM BBHIITOTHEHHS 3a/1aHH,
HaOJIOaeT 3a BBIIOJIHEHHEM U IIPU HEOOXOIMMOCTH KOPPEKTUPYET paboTy 00ydaromuxcs)

TexXHOIOTHS KOIIEKTHBHOTO B3aMMOICHCTBHS (paboTa B MAJIBIX IPYIIIaX) (CaMOCTOATEIBHOE H3YIEeHHE 00YJaroIIMHUCS HOBOTO
MaTepHraja HOCPEACTBOM COTPYTHHIECTBA B MANIbIX IPYIIIAX, JaeT BO3MOXKHOCTh BCEM yUacTHHKAM y4acTBOBATh B pabore,

MpPaKTUKOBATh HABBIKH COTPYAHUYECTBA, MEKINYHOCTHOTO OOILIIEHUS)

TexHoIOrus TUCTAaHIIMOHHOTO 06yquI/I$I (nonyqune 06paSOBaT€J'IBHLIX ycayr 0e3 MmoceleHns YHUBEPCUTETA, C IOMOUIBIO

COBPEMCHHBIX CUCTEM TCIICKOMMY-HUKAIIUH (BHGKTpOHHaH io4ra, I/IHTepHeT n I[p))

OO0pa3oBatesibHbIE TEXHOJIOTHH C UCTIONB30BAaHHEM aKTUBHBIX METOJ0B 00yUYeHHUs (JeKus — Oecena)

6. POH/J1 OIEHOYHBIX CPEJCTB

6.1. KoHTpOJIbHBIE BONPOCHI M 3aJaHUS

L BOHpOCLI " 3aaHuA U1 TEKYIICTO KOHTPOJIA




Paznen 1. ObOmias 1 HeopraHMYecKast XUMHS

Jlabopatophas pabota "V3yueHre OCHOBHBIX KIIACCOB HEOPTraHMYECKHX COSANHEHHN"
3amanue:

1. 3y4unTb OCHOBHBIE TEOPETHUECKHUE CBEJICHHS C UCIIOJIb30BaHuEeM jureparypsl [JI13.3].
2. O3HaKOMHTECS C TIOPSAKOM BBITIOJTHEHHS J1TaO0OpaTOpHOH paboTHI:

2.1. [Tomy4uTs OCHOBHBIN OKCHJ, KUCIOTHBIA OKCHJI, KHCIIOTY;

2.2. TTony4yuTh CPEHIO COJIb;

2.3. M3yunTh B3aMOJEHCTBUE OCHOBHOI'O OKCHJA C BOJIOH;

2.4. IomyunTs THAPOKCHUABI KOOATBTA H XPOMA;

2.5. 3yunThb cBOICTBA OCHOBHOTO U aM()OTEPHOTO OKCHIIOB;

2.6. M3yueHue B3aUMOJEHCTBUE COJIU C METAIIOM;

2.7. N3yunTh B3aUMOJEHCTBUE KUCIIOTHI C COJIBIO;

2.8. 3yunTh B3aMMOJIEHCTBUE KHCIIOTHI CO IENOYBIO;

2.9. ITony4yuTh KHCITYIO COJIb;

2.10. TTosryuuTh OCHOBHYIO COJb.

3. CocTaBUTH MHCHMEHHBIH O0TUET 1O TabopaTopHOH padore.

Bompocs! st 3ammTe! 1abopaTopHON paboThI

1. [Touemy B ombiTe 2.1 TaKMyC H3MEHIIT OKPAcKy?

2. Kakumu cBotictBamu obnanaet okcun meau (11)?

3. [Touemy ruapoxcup xpoma (IIT) pacTBopsiercs U B KUCIIOTE, U B MIETOUU?

4. Tlpu B3anMOECWCTBUY KaKUX BEIIECTB IIPOTEKACT PEaKIIHs HEUTpaTU3aluu?

5. IIpu xakuX ycIoBHAX 00pa3yroTcs Kucisle conu? IIpn kakux ycioBHsAX 00pa3yloTcs OCHOBHBIE COIH?

JlabopaTopHas pabota "CTpoeHre aTOMa H IEepHOIUYESCKasi CHCTeMa XUMHYecKuX aiaeMenToB [I.M. MeHzaeneeBa (IUCKycCCHS).

Bompocs! 11 HOATOTOBKH K IUCKYCCHU:

. DIleMEHTapHBIC YaCTHUIIBI, 00Pa3yIOIIHEe aTOM.

. KopryckynspHo-BOTHOBaS TBOHCTBEHHOCTH JIEKTPOHOB.

. [Ipuamun HeonpenenenHocTH I elizenbepra.

. DNeKTpoHHOE 00J71aKo (aTOMHasi OpOUTANb). DIEKTPOHHAS IIJIOTHOCTb.

. KBanToBBbIE uncna.

. IIpHHITAITET 3JIEKTPOHHOTO CTPOCHUS aTOMA.

. OnexTpoHHbIE U rpadudeckue (OopMyIIBl aTOMOB H HOHOB.

. Banentnsle anexrponsl. CTeneHb OKUcIeHUs. Bpiciuas n Hu3MIas CTENEeHH OKUCIIEHHUS.

. I[leprotaecky N3MEHSIONIIECS XapaKTePUCTHKH aTOMOB: SHEPTHs HOHHU3AINH, CPOACTBO K JIEKTPOHY,
3JIEKTPOOTPUIIATETIBHOCTb.

10. [lepuonnueckuii 3axon .M. Menaeneesa. [lpuunHa nepuoANYHOCTH U3MEHEHUS CBOICTB AJIEMEHTOB.

O 003N Nk~ W —

JlabopatopHas padota "V3yueHne dIEKTPOTUTHIESCKOMN TUCCOIMALMN U PEaKIMid B pACTBOPAX dIIEKTPOIUTOB"

3aganue:

1. 3y4unTh OCHOBHBIE TEOPETHYECKHUE CBEJICHUS C UCIIOJIb30BaHueM uteparypsl [J13.3].

2. O3HaKOMHTECS C TIOPSAAKOM BBIOJHEHHS JTADOPaTOPHOH paboTHI:

2.1. M3yunTh XapakTep MIEKTPOIUTUIECKON TUCCOLUALUY TUAPOKCUIOB.

2.2. 3yunTh paBHOBECHE U €T0 CMELICHUE B PACTBOPAX CIA0BIX AJIEKTPOIUTOB.

2.3. VI3y4nTh peakuuy B paCTBOpAx 3NEKTPOIUTOB.

2.4. M3yunTh OKpacKy KUCJIOTHO-OCHOBHBIX HHIUKATOPOB B Pa3JINUYHbIX CPEAaAX.

2.5. I3y4uTh peakuuio cpesl B pacTBOpax CIeIyIOMUX COoNeil: XJIopraa aTloMUHIS, KapOOHAaTa HATPHs, XJIOPHIa Kalus, anerara
aMMOHUSL.

2.6. I3yanTb TONHBIH (HEOOPAaTUMBIH) THIPOIN3 COJIEH I CiTydast, KOTJja B paCTBOPE OJJHOBPEMEHHO ITPHUCYTCTBYIOT JIBE COJIH:
XJIOPH] aTIOMUHUS 1 KapOOHAT HATPHSL.

3. CocTaBUTh MUCHMEHHBIN OTUET MO J1a0OpPaTOpHOH padoTe.

Bomnpocs! s 3amuTs! 1abopaTopHOH paboThI

1. ITouemy B omsbiTe 2.1 TUAPOKCH KOOAIBTAa PACTBOPHIICS TOJIBKO B pacTBOpE KUCIOTHL, a ruapokcun xpoma (III) — B pactBope
KHUCJIOTHI M B pacTBOpe mienoun? Crenarth BHIBOJ O XapaKTepe ICKTPOIUTHUECKON TMCCOUAINY OJIyYEHHBIX THIPOKCHIOB.
2. ITouemy B omrbITe 2.2 IPON3ONNIO H3MEHEHHE OKPACKH HHANKATOPOB B PACTBOPAX KUCIIOTHI U OCHOBAHUS IIPU T00ABIICHUH
conen?

3. Ilpu KaKuX YCIOBUSX PEAKIUH B PACTBOPAX JIEKTPOIUTOB HEOOPATUMBI?

4. Kaky1o okpacky mprHoOpeTaeT JaKMyC B KHCJIOH, HEHTpaIbHOH | MISJI0YHON cpenax?

5. Kakune conu He noaseprarotcs ruapoinsy? [Ipusenure mpuMepsl.

JlaGoparopHas pabora "VM3yueHue OKUCIUTETLHO-BOCCTAHOBUTEIIBHBIX PEAKIIHMA"
3ananue:

1. I3yunTh OCHOBHBIE TEOPETUUECKUE CBEJCHUS C UCIIOIb30BaHUEM AUTEPATypshI [JI3.3].
2. O3HaKOMUTBHCA C TOPAIKOM BBIIOTHEHHUS J1aOOPAaTOPHOI paboTHI:




2.1. I3y4uTh OKUCIUTENFHO-BOCCTAHOBUTEIBHYIO ABOMCTBEHHOCTh COCJUHEHUI Cephl B IPOMEKYTOUHOMN CTEIIEHH OKUCIICHUSI.
2.2. 3yunTs Bnusinue pH cpesibl Ha XapakTep BOCCTAHOBIIECHUS IEPMAHTaHATa Kausl.

2.3. N3yuenue peakiuu Hoauaa Kajuus ¢ NEPOKCUIIOM BOJIOPOJA.

2.4. N3y4eHue NOBEJCHUS OPTaHUUECKUX BEILECTB B OKHCIUTEIbHO-BOCCTAHOBUTEIbHBIX PEAKIUAX.

3. CocTaBUTh MUCHMEHHBIN OTUET MO JT1a0OpPaTOpHOH padoTe.

Bomnpocs! s 3amuTs! 1abopaTopHOH paboThI

1. O6bsacHUTE, TOUEMY CyIb(QUT HATPUS MOKET BRICTynaTh B OBP 1 kak OKHCIHTENb, ¥ KaK BOCCTAHOBUTEIIb.

2. O0OBsicHUTE, HCTIONB3YsSI PE3YIIBTATHI ONbITa 2.2, KaK BIMAET XapaKTep Cpelibl Ha IPOLECChl BOCCTAHOBJICHHUS IIepMaHraHara
Kaums.

3. Ompexnenute, K KAKOMY THITY OTHOCSATCSI OKHCIINTEIEHO-BOCCTAHOBHTEIIFHBIE PEAKIINH, PACCMAaTPHBAEMEIEC B KaXKIOM OIIBITE.
4. YKaxkuTe, aTOM KaKoro 3JIeMEHTa B OIIbITe 2.3 SBJISETCSl BOCCTAHOBUTEJIEM, 3 KAKOT'O — OKUCIIMTENIEM U IIOYEMY.

5. OOBsACHNTE, UCTIONB3YS PE3YJIBTAThI ONbITa 2.4, KaKyro ()YHKIIHIO MOTYT BBIIIOJIHATH OpraHudeckue Bemectsa B OBP.

JlabopaTopHas pabota "M3ydeHne XUMUIECKIX CBOMCTB METAIIOB"
3amanue:

1. 3y4nTh OCHOBHBIE TEOPETHUECKHUE CBEJCHHS C UCIIOJIb30BaHuEeM uteparypsl [JI13.3].
2. O3HaKOMUTHCS C TIOPSAKOM BBIOTHEHHS J1TaOOpaTOpHOH paboTHI:
2.1. M3yunTh B3auMoJIeiicTBUE MarHUs C KUCIOTON U LIEOYBIO.
2.2. N3yunTh B3aMMOJEHCTBUE ATIOMUHUS C KUCIOTOH U IEI0YbIO.
2.3. Tloay4uuTh TUAPOKCHU] ATFOMUHHMS U U3YYHUTh €TI0 CBOMCTBA.

2.4. I3y4uTs B3aNMOJEHCTBHE XKeJle3a C KUCIOTO! U IIEeIOUbIO.
2.5. Tomyuuts ruapokcu xenesa (1) u u3yuuTs ero cBoicTBa.
2.6. Ilomyunts ruapokcun sxenesa (I11) u u3y4nTs ero cBoiicTBa.
2.7. M3yunTh KaueCTBEHHBIE PeaKLuu Ha HOHBI Fe2+, Fe3+.

2.8. N3yunTh B3auMoJIeiicTBUE LIMHKA C KUCIOTOH U IIEI0YbIO.

2.9. ITomy4yuTh TUAPOKCU] LIMHKA U U3YyUUTh €T0 CBOICTBA.

2.10. 3yuuts B3aMMOAEHCTBHE LIMHKA C COJISIMU.

3. CocTaBUTh MUCHMEHHBIN OTUYET 1O Ta0OPaTOpHOH padoTe.

Bompocs! st 3anmts! 1abopaTopHON paboThI

1. lafiTe Ha3BaHUS MIPOAYKTOB B3aUMOACHCTBHSI METAJUIOB C XJIOPOM, a30TOM, KDEMHHEM, BOJIOPOJIOM, cepoH, pocdopom,
YTJIEPOIOM.

2. YKa)XXuTe OKUCIUTENb U BOCCTAHOBUTEIND B PEAKI[MM MAarHUs ¢ KUCIOTOH U 1IENI04YbI0?

3. Kakue cBoiicTBa IPOSIBIIAIOT aJFOMUHUHI U €T0 TUAPOKCUJ IIPU B3aUMOACHCTBUY C CEPHOM KHCIOTON M FMIPOKCUAOM HATpUs?
4. Kaxkwue cBoiicTBa mposBisioT sxene3o (1) u ero rugpoxcna npu B3anMOAEHCTBUH C CEPHON KHCIOTOH M THAPOKCUIOM HATPHUS?
5. IlpuBeanTe peakunu, MOATBEPKAAtOIINEe aM(OTEPHBIC CBOICTBA IMHKA U €r0 I'MAPOKCH/A.

Pasznen 2. dusuyeckas v KOJIJIOUIHAS XUMHS

Jlabopatophas padota "OnpezaencHue TerioBoro 3gdekra peakiuu HeUTpanu3auu"

3ananue:

1. I3y4uTh OCHOBHBIE TEOPETUUECKHE CBEJCHUS C UCIONb30BaHUEM JuTepaTypsl [J13.3].

2. O3HaKOMHTBCS C 1AOOPATOPHON KATOPHUMETPUUECKON YCTAHOBKOM JUISl ONPEAENICHHUS TeIUIOBOro d(dexra.

3. O3HaKOMHTECS C TIOPSAAKOM BBIOJIHEHHS JTaDOpaTOPHOH paboTHI.

3.1. BBIOMHAUTE onpe/eneHne TeIIoBoro Y deKTa peakuy HeHTpann3auy CUITEHON KHCIIOTH CHIIBHBIM OCHOBAHHEM COTJIACHO
UHCTPYKLUH.

3.2. 3anucath pe3yabTaThl ONBITA: MacCy KaJIOPHMETPUUECKOTO CTAKaHa M, KI; CyMMapHbIH 00BbEM KHAKOCTH B
KaJOpUMETPUUECKOM CTaKaHe, V, JI; Ha4alIbHYIO TEMIIEpaTypy pacTBOPOB KUCIOTHI U mienoun Tk u T, K; koHeuHyto TeMnepaTypy
Tk, K.

3.3. BeimosHHUTB pacyeT TerioBoro 3ddexra NpoBeIeHHOH PeaKIiu 10 HHCTPYKIHH.

4. CocTaBHTh NHCEMEHHBII OTYET 110 JTaOOpaTOpHOIA padoTe.

Bonpocs! 115t 3a1uThl 1a00paTopHON paboThI

1. Kakue ypaBHeHHs Ha3bIBalOTCs TepMoxuMmuueckumu? Ilpusenure npumepsl.

2. [Ipn KaKuX YCIOBUSIX TEIUIOBOM dPPEKT XUMUUECKOW PEeaKIIuK YHCICHHO PABeH U3MEHEHUIO SHTAIBITHH?

3. JIns KakuxX U3MEPEHUH UCTIONb3YeTCs KaIOpUMeTpUIecKas YCTaHOBKa?

4. Ha uro yka3siBaeT 3Hak H B mpoBeieHHOM ombITe?

5. Tlouemy TerutoBblie 3 deKThI peakiuii HeHTpaIH3aIiy COJITHOM U a30THON KHCIIOT THAPOKCHIOM KaJns OJWHAKOBEI, HO
OTJIMYAIOTCS OT TEIUIOTHI HEUTPaJIM3aIlliK YKCYCHON KUCIOTEI? B KakoM citydae TemoT HedTpanu3anuu 6osbie?

JlaGoparopHast paboTa "OnpeneneHre CKOPOCTH XUMHUUECKON peaknuy. M3ydeHre XUMIIecKoro paBHOBecHs "
3ananue:

1. I3y4nTh OCHOBHBIE TEOPETUUECKHE CBEJCHUS C UCIONb30BaHUEM JIuTepaTypsl [J13.3].

2. O3HaKOMHTBCS C TIOPSIIKOM BBITIOJIHEHHS! JIa00OpaTOPHOM paboThI:

2.1. I3y4uTh BIUsHNE KOHICHTPAIINN PEarHPYIOIINX BEIIECTB Ha CKOPOCTh XUMUYECKOH PEaKITHH;

2.2. M3yunTsh BAMSHUE TEMIIEPATYpPhl HA CKOPOCTb XUMHUYECKON PEaKI1H;

2.3. I3y4uTs cMelieHne XUMUYeCKOTO PaBHOBECHSI IPU U3MEHEHHH KOHIIEHTPALUH BEIECTB.




3. CocTaBUTh MUCHMEHHBIN OTUYET 1O Ta0OPaTOpHOH padoTe.

Bompocs! st 3anmTs! 1abopaTopHON paboThI

1. B uéMm 3aKirogaeTcsi KHHEeTHUECKas XapaKTepUCTHKa XUMUIeckoil peakiun? [lepeuncaure GakTopsl, OT KOTOPEIX OHA 3aBHUCHT.
2. Kakas cragus CI0KHOW peakiluy Ha3bIBAETCs TMMUTHPYIOIIEH?

3. Kakoii BuJ MMeeT KHHETHYECKOE YPaBHEHHE N3y4aeMoi B ombite 2.1 peakuuu?

4. Ilouemy B KauecTBe IIEPBOM TOUKH KPUBOI CKOPOCTU PEAKIUU B OINBITE 2.1 IIPaBOMEPHO UCIIOIb30BATH TOUKY Hadala
KOOpIUHAT?

5. ITouemy rpaduyeckas 3aBUCUMOCTb CKOPOCTH PEaKILMX OT TEMIIEPATYPBI B OIBITE 2.2. HE MOXKET BBIPAXKaThCsl MPSIMOH JIMHUCH?
Hcnons3ys ypaBHeHue Baut-T'odda, ycranosure hopmy muHHE U 000CHY#TE, TOYeMy HEIb3sl HAUMHATD 3Ty JIMHHIO OT Hadaja
KOOpAMHAT.

Jlabopatophas padota "V3ydeHre 2IeKTPOXUMHYESCKHX MPOIECCOB"

3ananue:

1. I3y4uTh OCHOBHBIE TEOPETUUECKHE CBEICHUS C UCIONb30BaHUEM JuTepaTypsl [J13.3].
2. O3HaKOMHTBCS C TIOPSIIKOM BBIIIOJIHEHHS JIaOOpaTOpPHOM paboThI:

2.1. I3yanTb 00pa3oBaHNe rajlbBAHHYCCKUX Map MPH XUMUIECKUX PEaKIUIX.

2.2. M3yunTh KOPpO3UI0 OLUHKOBAHHOIO U JIYKEHOI'O XKeJle3a.

2.3. VI3y4uTh 3IE€KTPOIH3 BOJHOTO PACTBOPA MO KAIUs C HHEPTHBIMHU 3JEKTPOJAMHU.
2.4. VI3y4nTb 371€KTPOIIM3 BOAHOTO PAacTBOpA Cyib(aTa Kallis C HHEPTHBIMH JIEKTPOJIaMHU.
2.5. VI3y4nTh 3JE€KTPOIIH3 BOJHOTO PACTBOPA CyIb(aTa MeI! ¢ HHEPTHBEIMHU 3JIEKTPOIAMH.
2.6. I3y4uTh 3I€KTPOIH3 BOJHOTO PACTBOPA CyIb(aTa MeIU C pACTBOPHMBIM MEIHBIM aHOJOM.
3. CocTaBUTh MUCEMEHHBIN OTYET 1O J1ab0paTopHOii padore.

Bomnpocs! mis 3amuTs! 1abopaTopHOH paboThI

1. O6BsicHHUTE, KAaKOH ANIEKTPO. B ONbITE 2.1 SIBIsSETCA KATOAOM, 8 KAaKOW — aHOAOM.

2. [Touemy U3MeHWIICS LBET pacTBOPA B KATOJHOM W aHOJTHOM ITPOCTPAHCTBE AJICKTPOJIM3epa B onbiTax 2.2 u 2.3?
3. Kakue 371eKTposbl Ha3bIBalOTCsl MHEPTHBIMU? 113 Kakux MaTepuaaoB OHU U3rOTaBIUBAIOTCS?

4. Ha xakoM 351eKTpoie B ombITe 2.4 mosBiseTcs Oypslil Hanet? UTo 3To 3a BemecTBo?

5. O0BsCHUTE, HCHIONB3YsI PE3YNIBTAThI OMBITA 2.5, KaK MPOTEKACT JICKTPOJIU3 C PACTBOPUMBIM aHOIOM.

Pasznen 3. Ananutudeckas XUMHUS

Jlabopatophas padota "KadecTBeHHbIC peaKIIMU Ha KATHOHBI U AHHOHBI"

3anaHue:

1. I3y4uTh OCHOBHBIE TEOPETUUECKHE CBEJCHUS C UCIONb30BaHUEM JuTepaTypsl [J13.3].

2. O3HaKOMUTHCS C TIOPSAKOM BBIOJIHEHHS JIADOPaTOPHOH paboTHI:

2.1. OTKpHITH CleAyIoNHe KaTHoHbl: aMMoHusi NH4+; kanpuums Ca2+; 6apust Ba2+; nmunka Zn2+; xpoma Cr3+; aroMAHHS
AI3+; cBunna; xene3a (II); sxenesa (I1I) ; cepedpa Ag+; cynbdar-noH; kKapOOHAT-HOH .

2.2. OTKpBITH CIIEAYIOIINE aHUOHBI: xynopua-uon Cl—; Hutpat-uon NO3—.

3. CocTaBUTh MHCHMEHHBIH OTYET 1O TabopaTopHOi padore.

Bomnpocs! ms 3amuTs! 1abopaTopHOM paboTh

1. Kaxoif aHanu3 Ha3bIBalOT KadecTBeHHbIM? B ueM 3akitodaeTcs ero 3ajxaya?

2. Yto Takoe aHanuTH4YecKui curHan? [IpuBenuTe npuMepsl aHATUTUYECKOTO CUTHANA.

3. Kakyro peakuuio Ha3blBalOT aHAIUTUYECKON?

4. Kakoe siBneHHe MOXKHO HAaOMIOAAaTh IPH BHECEHUH B IIaMsI Fa30BOM FOPEJIKH COeTMHEHNH HEKOTOpHIX MeTainoB? Kak 3To
SIBJIEHUE MOXKET OBITh HCIONB30BAHO B KAYECTBEHHOM aHau3e?

5. HanumuTe XxapakTepHble peakLuy KATHOHOB U AaHUOHOB.

II. ®onHx TecTOBBIX 3aIaHuil 0 XUMUU Busyanbroii ctyauu TectiupoBanus (VTS) (500 3amanmii).

6.2. TeMbl NUCbMEHHBIX padoT

KonTpomrHas pabdoTa (110 BapHaHTaMm)
Kaxs1it BapuaHT KOHTPOJIBHOH paboThl comepkuT 10 3amaHumit 0 CIEAYIONIM TeMaM:

1. [epuonuueckas cucrema snementoB .M. MenneneeBa, CBOWCTBa AIEMEHTOB U UX COEAMHEHMH, 0O1IMe CBOWCTBA
METAJJIOB;

2. OCHOBHBIC KOJMUYECTBEHHBIE XapaKTEPUCTUKN BEIIECTBA: MOJb, SKBUBAJIEHT, Macca M 00bEM; OCHOBHBIC 3aKOHBI XMMUU;
3. Kiaccel Heopranuyeckux COeIMHEHUH; XUMHUYECKHE CBONMCTBA METANIOB, OKCHJIOB, OCHOBAHUM, KUCIIOT U COJIEH;

4. CtpoeHue aToMa, 3aBUCUMOCTh CBOMCTB 3JIEMEHTOB OT CTPOCHHS UX aTOMOB; XMMHYECKas CBS3b;

5. TepMoauHaMUYeCKre MapaMeTphl U PYHKIMH, 3aKOHOMEPHOCTH MPOTEKAHWUSI XUMHYCCKHUX MPOIECCOB;

6. CKOpOCTh XMMUYECKUX PEAaKLUUIl U XUMUUECKOE PaBHOBECUE;

7. Crioco0bl BBIpaXKEHHUSI COCTaBa PacCTBOPOB, AIIEKTPOIUTHYECKAsl JUCCOLMALUs, onpeneneHiue pH pacTBopoB, rumponns
COJICH;

8. OKHCIUTETFHO-BOCCTAHOBUTEIBHEIC PEAKIINH, METOABI TI0A00pa K03 (HUIMEHTOB B YPaBHEHUSIX OKHCIHTEIHHO-

BOCCTAaHOBHUTCIIbHBIX peaKuHﬁ;
9. 3H€KTp0XI/IMI/I‘{€CKI/Ie IpOUECChI: raJlbBaHUYE€CKUM 3JIEMEHT KaK XUMHUYECKUH HCTOYHUK QJICKTPHUYCCKOI'O TOKa,




DJIEKTPOJIN3, KATOAHBIEC 1 aHOAHBIC POLECCHI TPU DJICKTPOIN3E,

10.

OCHOBBI aHAJTUTUYECKON XUMHMH. MeTopl KAYECTBEHHOI'O M KOJIMYECTBEHHOI0 XMMHUUYECKOTO aHAJIM3a.

6.3. @oH/1 O1IEHOYHBIX CPEACTB

1. Bonpocsl k 3auety

Pasznen 1.
1.1
1.2
1.3
1.4

[leproauueckuii 3akoH U nepuoaudeckas cucrema J[.M.Menneneesa. Ilepuoasl, cemelicTBa, rpymimsl.
[TopsinkoBeiii HOMep neMeHTa. 3akoH Mo3nu. 3HaueHue neproandeckoro 3akoHa J[.11.Menneneena.
KBaHTOBO-MeXaHNYECKast MOZETh CTPOCHUS aToMa. KBaHTOBEIE YHMCIA.

[TpuHIMIBI ¥ TIpaBUJIa COCTABIICHUS SJEKTPOHHBIX U rpaduueckux (HOpMys MHOTOIIEKTPOHHBIX aTOMOB: HMPUHIIMIT

HauMeHbIIIeil SHepruy, npuHimn [laynm, npasuno XyHna, npasmio KiieukoBckoro.

1.5

HpI/I‘-II/IHa NEPUOANIHOCTH U3MCHCHUS CBOICTB 2JIEMCHTOB B paaax U rnepuoaax. HepnozmquKoe HU3MCHCHUC KHCJIOTHO-

OCHOBHBIX M OKHCIIUTEIBHO-BOCCTAHOBHUTEIBHBIX CBOMCTB M XUMHUYCCKON aKTHBHOCTH DJICMEHTOB.

1.6
1.7
1.8
1.9
1.10
1.11
1.12
1.13
1.14
1.15
1.16
1.17
1.18
1.19
Pasznen 2.
2.1
2.2
2.3
2.4

MexaHu3mMbl 00pa30BaHUsl XUMHUYECKON CBSI3H.

OCHOBHBIE TIOJIOKEHUSI MEeTO/1a BajeHTHbIX cBsazeit (MBC).

Crpykrypa Monekyi. IIpuBecTr IprMepsI.

XapakTep XUMHUYECKOH CBSI3H B KOMIUIEKCHBIX coequHEHHAX. CTpoeHHe KOMIUICKCHBIX HOHOB.
OO0m1as XxapakTepuCTUKa METaJLJIOB.

[NomyueHne W XMMHUYECKHE CBOCTBA METaJLIOB.

IMpuMmeHeHNE METAIIOB B CTPOUTENBHBIX TEXHOIOTUAX. BaxkHeHmme MeTanandeckue KOHCTPYKIIHOHHBIE MAaTepPHAIbL.
KoHueHTpaiust pacTBOPOB U CIIOCOOBI €€ BBIPAKEHUSI.

Jucconnanus smekrpoianToB. CTeneHb U KOHCTaHTa JUccolManuy. 3akoH pazoasieHns: OcBanbia.
OnexTponuruyeckas auccouuanus Bogsl. [lonarue pH.

I'mppomus coneid. IIpuBect npUMepEI.

Knaccngukaunst okucInTeNnbHO-BOCCTaHOBUTENBHBIX peakuuii (OBP). IIpusect npumepsi.
Mertozs! mogodopa kodddurenToB B ypaBHeHHsAX OBP.

Baxneiimue oxucnurenu u BocctaHoButenu. [lpuBectu npumep.

I, II u III 3akOHBI TEPMOAMHAMUKH.

3akoH ['ecca u cieAcTBUs U3 HETO.

DHTpoONHUs U ee U3MEHEHHE B XUMHUECKUX MPOLeccax.

Xapaxkrepuctuueckue ¢pyHkimu: DHeprus ['nb0ca, sneprus ['enbmronbua. HanpaBineHue NpoTeKaHUs XUMHYECKUAX

mponeccoB.

2.5
2.6
2.7
2.8
2.9
2.10
2.11
2.12
2.13
2.14
2.15
2.16
2.17
2.18
2.19
2.20
Paznen 3.
3.1

IlonsATHE CKOPOCTU F'OMOI€HHOH U I€TEPOreHHOW XMMUYECKOU PEeaKLUU.

@DakTophl, BIUAIOLUIME HA CKOPOCTh XUMUYECKON peaKluu.

Teopus katanu3a. [[OMOTEHHBIN M TeTEPOTCHHBIH KaTanu3. Karanu3atopsl 1 HHTHOUTOPHI.
XUMHUUECKOE PABHOBECHUE U €TI0 CMEILECHHE.

CBolicTBa pacTBOPOB HEAIEKTPOIUTOB: 3akoHBI Bant-I'odda u Payns. M3oronuueckuit korddurmenr.
[MTonsTre 00 3MEKTPOAHBIX MOTEHIMANAX, UX n3Mepenue. CrannapTHslil anekrpoa. @opmyna Hepucra.
Psim OTHOCHTENBHBIX CTaHAAPTHBIX ITOTCHIMAJIOB.

lanpBaHMYECKU 3JIEMEHT KaK XMUMHUYECKHI HCTOUHUK AJIEeKTpHuecKkoro Ttoka. [IpuBectu mpumep.
OeKTpoau3 pacTBOPOB U paciuiaBoB. [IpuBecTu mpuMepsl. 3aKOHBI 3MEKTPOIU3A.

OneKTpoJHbIE MPOLECCHI IPH AIEKTPOIIU3E.

Koppo3sus merannos. OcHOBHbIE BB KOppo3uu. IIpuBecTu npuMepsl.

MeTozb! 3aUTH METAIOB OT Koppo3uu. IIpuBecT mpuMepsl.

JlucriepcHble cucTeMbl: Kiaccu(uKkanus 1 MeTos! nonydyenus. [IpuBectu npumMeps.

MurnensipHas Teopust 00pa30BaHIs KOJUIOUIHBIX PACTBOPOB.

MosnexyasipHO-KHHETHYECKHAE W ONTUYECKUE CBOMCTBA JUCHEPCHBIX CHCTEM.

Koarynsmnus 1 ycTOHUHNBOCTb TUCTIEPCHBIX CUCTEM.

KauecTBeHHbIN aHANIN3: aHATUTUYECKUI CUTHAN U ero BHUAbL. [IpuBecT mpuMepsl.

3.2 KucnoTHO-OCHOBHOE THTPOBAHHE.

3.3 OKucIUTEIHbHO-BOCCTAHOBUTEIILHOE TUTPOBAHUE,
3.4 T'paBuMeTpUYECKUN aHAINU3

3.5 Konopumerpuueckuii aHanus.

3.6 DIeKTpOXUMHUYECKHE METO b aHATTN3A.

II. TecT k 3auery

BapuantoB 5. B kaxxgom Bapuante no 30 TeCTOBBIX 3aAaHUM.

TemaTuueckas CTpyKTypa TecTa:

3aganud 1-5 u3 Tem:

1.1 Ilepuonuueckuii 3akoH u nepuoguueckas cucrema J[.M.Menneneesa. Ilepuonsl, cemelcTBa, IpyIIbL.

1.2 TopsaxoBeli HOMep dneMeHTa. 3akoH Mo3nu. 3HaueHue nepuoandeckoro 3akona /I.M1.Menneneesa.

1.3 KBaHTOBO-MeXaHHUECKast MOJENb CTPOEHHs aToMa. KBaHTOBBIE UnCIa.

1.4 TIpUHIAIIEI ¥ TTpaBHJIAa COCTABIICHHUS IEKTPOHHBIX U IpaduecKuX (OPMyIT MHOTORJIEKTPOHHBIX aTOMOB: IIPHHITHIT
HauMeHbIIeH 3Hepruy, npuHuun Ilaymu, npasuno XyHnna, npasuino Kieukosckoro.

1.5 IlpnunHa nepuoJUYHOCTH U3MEHEHHS CBOICTB 21IEMEHTOB B psiiax U nepuojax. [leprnoandeckoe n3MeHeHHe KUCIOTHO-




OCHOBHBIX M OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX CBOMCTB M XUMUYECKON aKTUBHOCTH DJIEMEHTOB.
3amanus 6-10 u3 TeM:

1.6 MexaHu3Mbl 00pa30BaHUs XUMHUECKON CBSI3H.

1.7 OCHOBHBIE MOJIOKEHHSI METOJ1a BaJICHTHBIX CcBsizelt (MBC).

1.8 CtpykTypa MOJIEeKyI.

1.9 O6mas xapakTepucTHKa METAILJIOB.

1.10 ITonyyeHue u XUMHUYECKUE CBOICTBA METAILIOB.

1.11 IIpumMeHeHNnE METANIOB B PA3IMYHBIX TEXHOJIOTHAX.

4.1. OOrmue cBeIeHHsI O BHICOKOMOJIEKYJIIPHBIX COSAUHEHHSX (TTOTMMEPax )
4.1 Krnaccudukarms moIuMepoB.

4.2 CrpoeHHE TIOINMEPOB.

4.3 Baxueiimue cBoiicTBa MOIUMEPOB.

3aganus 11-15 u3 tem:

1.13 KoHnieHTpanus pacTBOPOB M CITOCOOKI €€ BHIPAXKECHUSI.

1.14 Quccoumnanus >neKkTponauToB. CTeneHp M KOHCTaHTa Auccouraniy. 3akoH pa3basienus OcBaibia.

1.15 Dnekrponutnyeckas aucconuanus soasl. [Tonstue pH.

1.16 I'mnponus coneil. IlpuBecTr npumepsl.

1.17 Knaccudukarms OKACIUTEIFHO-BOCCTAaHOBUTENBHEIX peakiuii (OBP).

1.18 Metons! nopbopa koddduuuentos B ypaBHeHusix OBP.

1.19 Baxkneiiiue OKUCIUTENN U BOCCTAHOBUTEIH.

3aganus 16-20 u3 tem:

2.1 1, II u III 3aKk0HBI TEPMOANHAMHKH.

2.2 3akoH I'ecca u cinecTBUSI U3 HETO.

2.3 DHTponus U ee U3MEHEHHE B XUMHUYECKHX TpoIleccax.

2.4 Xapaxrepuctiueckue pynkiun: Sueprust [ n66ca, sueprus I'enmpMronsiia.

2.5 TloHATHE CKOPOCTU TOMOTE€HHOM U T€TEPOTreHHON XUMUYECKOH peakuuu.

2.6 ®akTophbl, BIMAIOLINE HA CKOPOCTh XUMUUECKOH PEAKIUH.

2.7 Teopus katanu3a. [ OMOT€HHBIH U reTepOreHHBIH KaTann3. Katanm3atopsl 1 HHTHOUTOPHL.
2.8 XuMuueckoe paBHOBECHE U €r0 CMEIICHHE.

Bamanus 21-25 u3 teM:

IToHsTHE 00 3NMEKTPOIHBIX TOTCHIIMANAX, UX H3Mepenne. CTanmapTHeIN anekTpos. Popmyna Heprera.
2.10 Psin oTHOCUTENBHBIX CTAHJAPTHBIX OTEHINAJIOB.

2.11 T'anpBaHUYECKHUMA HJIEMEHT KaK XUMUYECKHI UCTOUHUK JIEKTPUUECKOTO TOKA.
2.14 Kopposus metaioB. OCHOBHbBIE BUBI KOPPO3HH.

2.16 MeTo/1bI 321U Tl METAJUIOB OT KOPPO3HH.

3amanus 26-27 u3 Tem:

3.2 I'paBUMETpUYCCKUI aHAIN3

3.3 Konopumerpuueckuii aHanus.

3amanns 28-30 u3 TeMm:

2.12 DnekTponu3 pacTBOPOB U PacIjiaBOB. 3aKOHBI AJIEKTPOIIU3a.

2.13 DnekTpoaHbIe MPOIeCcChl IPU AJIEKTPOIIU3E.

6.4. IlepeyeHb BI/10B OLICHOYHBIX CPEACTB

KoHTposIpHEIC BOIIPOCH U 33aHHA K Ta0OpPaTOPHEIM paboTaM.

®DoH/T TECTOBBIX 3aJaHUH 10 XUMHU BuzyansHoit ctyauu tectupoBanus (VTS) (500 3amanuii).
Kontponsnas pabora.

Bompocs! k 3auery.

TecT k 3auery.

7. YA4EBHO-METOIUYECKOE U HTH®OPMAIIMOHHOE OBECIIEYEHME JJUCHUIIJIMHBI (MO YJIS)

7.1. Pexomenayemast quTepaTrypa

7.1.1. OcHoBHasl uTEpaTypa

ABTODHI, 3arnaBue UznarensctBo, | Komn-Bo 1. anmpec
JI1. | KopoBun OO6mas Xxumus: Y4eOHHUK 7151 By30B Mockga: 49
1 |H.B. Bricmas mkoa,
2002
JI1. |I'muaka HJL. | OOmas xuMust: yueOHHUK OIS Mockaa: FOpaiit, 99
2 OakayiaBpoB 2014
7.1.2. JlonoiHUTEIbHAS JIUTEPATYPA
ABTODHI, 3ariaBue H3parenscTBo, Koi-Bo D11 azmpec
JI2. | Bapnausu Xumusi: 1abopaTopHblid pakTukyM st | bparck: bpl'Y, 55
1 [MA, TEXHUYECKUX HampasieHuil moarorosku | 2015

Jlanmua C.®. |akagemMudeckoro OakamaBpuaTa




ABTOpBI, 3armaBue W3narenscTBO, Kon-Bo On. aapec
JI2. | Anamcon 3amauu ¥ ynpakHeHus 1o oOrei Mocksa: 1 http://ecat.brstu.ru/catalog/Pecypcr%
2 |B.H., XUMUH: Y4el. mocobue Ajst By30B Bricmias mxo:na, 20cBo6oHOr0%2010cTyna/3anaun%
T'onuapyk 2006 20u%20ympaxxnenusn%20mo%
O.H,, 20xumun. Yue6.mocooue.2006.pdf
Koposun
H.B.
7.1.3. MeTonnueckue pa3padoTku
ABTODHI, 3ariaBue H3parenscTBoO, Koi-Bo O anpec
JI3. | Pycuna O.b. | Xumusa: Metoaudeckue ykazaHus st Bparck: bpl'Y, 80
1 IIOATOTOBKU CTYJEHTOB K TEKYIEMY U 2011
HUTOTOBOMY KOHTPOJIIO
JI3. | Pycuna O.b. | Xumust: MeToguuecKkue yKa3aHus s Bbparck: bpI'VY, 132
2 MMOATOTOBKU CTYJICHTOB K TEKYIIEMY U 2012
HATOTOBOMY KOHTPOJIIO

7.2. Ilepeuensb pecypcoB HH(GOPMALHOHHO-TeIeKOMMYHUKAIMOHHOI ceTn "UHTepHeT"

31 |Ilopran ¢pyHAaMEHTAIBHOTO XUMHIECKOTO http://www.chemnet.ru
obpasoBanus Poccun
32 | Xumus A BCexX: MILTIOCTPUPOBaHHBIe MaTepuansl mo | http://school-sector.relarn.ru/nsm/
00111e#, opraHMYecKOl 1 HEOPraHMYECKOH XUMUU
23 | BuptyansHas Xumudeckas [1lkona http://him-school.ru
7.3.1 IllepevyeHb NpPOrpaMMHOro odecnevyeHnst
7.3.1.1 | Microsoft Office 2007 Russian Academic OPEN No Level
7.3.2 llepeyenb HH(OPMALMOHHBIX CIPABOYHBIX CHCTEM
7.3.2.1 | CnpaBouHo-nipaBoBas cuctema «Koncynpsrant [Tnrocy
7.3.2.2 | «YHHBepcuTeTcKas 6ubimoteka online»
7.3.2.3 | DnexrpoHHsIii Karanor oudnuoreku bpl'yY
7.3.2.4 | OnektponHas 6udauorexa bpl'yY
8. MATEPHAJIBHO-TEXHUHYECKOE OBECITEYEHHUE JUCIUIIJINHBI (MO A YJIS)
Ay;[pITopHg Hasuauenue OcHaleHue ayauTopun Bun sanstus
2420 JlaGopatopust obrueit OcHOBHOE 000pyI0BaHHE: JIa6
Heopranndeckoit xumun Nel - CTON XUMHYECKHU;
- llIxad) BBITSKHOM;
- MydenbHas meds.
I[OHOJIHI/ITGIIBHOI
-M¢CJI0Bas A0CKa - 1 1.
VYueGHast MeOes:
- KOMILICKT Mebeu (ocaouHbIX MeCT) - 26 IIT.;
- KOMIUTEKT MeOenu (II0CafouHbIX MecT) A MpenoaaBatess — | mT.;
2422 JlaGopatopust oOrueit OcHOBHOE 000pyI0BaHuE: Jla6
HEOpraHu4ecKoi xumun Ne2 - CTOJI XUMHYECKHIA;
- llIxad) BBITSKHOM;
- llIxad) cymmbHBIH;
- Becet BJIA-200M;
- Becwt BJIKT-500M.
I[OHOJ'[HI/ITCJ'H)HOZ
-MeJoBas Iocka — 1 ImT.
VYueGHast MeOens:
- KOMILIEKT Mebed (I0caouHbIX MecT) — 22 IIT.;
- KOMILIEKT MeOenH (0calouyHbIX MECT) U1 IpenoaaBaTens — 1 mr.;
1349 VYuebHas ayauTopus OcHOBHOE 000pyI0BaHHE: 3auér

(AMCTIICHHBIN KI1acc)

(6 mt.)

I[OHOJ'IHI/ITCIIBHOI

- naTepaktuBHasA focka SMARTBoard 6801 co BcTpoeHHBIM
npoekropoM Unifi 35 (auar.77"/195,6 cm) - 1 .

- M®VY Canon LaserBase MF3228 - 1 .

- morutop TFT 19 LG1953S-SF (8mir.)

- morutop TFT 17" LD L1753S-SF Silver 1280%1024, 1000:1,
300cd/m2. 8ms (8 mt.)

- cucteMHblit 610K P4-640, 1945gz, 2*¥256Mb, 200Gb, Combo, FDD,
ATX 350W, kb/mouse (10 mT.)

- cuctemusiit 610k CPU 5000/RAM 2Gb/HDD

- ckanep CANOSCAN LIDE220 - 1 mT.

- MapKepHas Jocka- 1 mir.
Vuebnas mebein:




- KOMIUIEKT Mebemnn (mocanoysix MecT/APM) - 32/16 mwT.;
- KOMIUIEKT Mebenu (rmocagounbix Mect/APM) i mpenonasateds - 1
IIIT.

2416 VueGHast ayauTopHs MenoBas nocka - 1 mr. Jlex
YuebHas mebenb:

- KOMILIEKT MeOesH (ITOCaJouHbIX MeCT) — 44 1mT.;

- KOMITIEKT MeOen (IT0CaIouHbIX MECT) [Tl MpenoaBartens — 1 mrT.

2201 yuTanbHbIH 321 Nel Kommexr me6enu (IocaiouHbIX MECT) Cp
Cremnaxu

Kommiext Mebenu (I1ocafouHbIX MecT) It OubnnoTekapst
BeicTaBouHbIe mIKagb!

K i5-2500/H67/4Gb (MmouuTop TFT19 Samsung) (10mT.);
npunrep HP Laser Jet P2055D (1mur.)

9. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA 11O OCBOEHUIO JUCIUITJIMHBI (MO YJISA)

IIpenonaBanye AUCIUTUTNHBI « XUMHS» POBOIUTCS C UCTIONHF30BAaHUEM CIIEAYIOMUX (JOpM OpraHu3alnu yIeOHOTO mporecca:

¢ JICKIMA, ITPOBCIACHUC KOTOpOﬁ OCHOBBIBA€TCA HAa aKTUBHOM MECTOEC 06y'{ex-mﬂ, npu KOTOpOfI ydamuecs HE IMaCCUBHBIC CIIYIIATCIIN,
a AKTUBHBIC YHYACTHUKHU 3aHATHS, OTBCHAIOIINC HAa BOIIPOCHI MPCIIOAaBaTCIIA. BOHPOCBI npernoaaBaTeisd HAllCJICHbBI HA aKTUBU3AIIUIO
IMpoHeCCOB YCBOCHU MaTepuraa. HpenonaBaTenL 3apaHce HAMEYacT CIIMCOK BOIIPOCOB, CTUMYJIMPYIOIIUX aCCOITUATUBHOC
MBIIUICHNUE U YCTAHOBJICHUE CBsI3EH ¢ paHeC OCBOCHHBIM MaTCpUaIOM.

* 1abopaTOpHBIE PAOOTHI, OCHOBBIBAIONIIECS HA HHTEPAKTHBHOM METO/Ie 00ydYeHNs, IPH KOTOPOM yUaIfecs B3auMOICHCTBYIOT He
TOJIBKO C TIperofiaBareseM, Ho U Apyr ¢ ApyroM. IIpu 3TOM JOMHUHUpYET aKTHBHOCTh y4allluXcsl B rpouecce o0ydeHuns. Mecto
HPETIoIaBaTelisi B MHTEPAKTHBHBIX 3aHATHIX CBOAUTCS K HAIIPABICHUIO JEATENFHOCTH YYaIlXcs Ha JOCTHKCHHUE LIeJICH 3aHATHSL.
ITpu BEIMONTHEHNH JTA0OPATOPHOH PAOGOTHI HEOOXOIMMO CTPOTO COONIONATE MTPaBMIIa TEXHUKH O0€30MTaCHOCTH IIPH O0paIieHn ¢
00opynoBaHHEM, PUOOpAMU U PEAKTUBAMU; BCE HCCIICAOBAHUS (M3MEPEHH) IPOM3BOANUTD C MAKCHUMAIILHOM TIIATENIBHOCTHIO; [UIS
BBIYMCIICHHH HCIIONb30BaTh KalbKysitop. [Ipu moaroroske k 1aboparopHoii paboTe 00ydarommuMces peKOMEHIyeTCs
TPUICPXKUBATHCS CIICTYIOIIETO TUTaHa:

- IPOYUTATh Ha3BaHHE PabOTHI, BEIICHUTH, KAKOBA IIENb JIAOOPaTOPHON pabOoTHI, KaKOW XUMHIECKUH 3aKOH WM SIBIICHAC H3yJaroTCs
B JIaHHOH paboTe ¥ KaKuM METO/IOM OHA ITPOBOJHUTCS;

- IPOYNTATh ONMCAHKUE PabOThI OT Ha4asIa JI0 KOHIIA, HE 33/IeP)KUBAsICh Ha BBIBOJIE (POPMYIT;

- IOBTOPUTH COOTBETCTBYIONIMH TEOPETHUECKUIT MaTeprall, BHUMATEIbHO O3HAKOMHTBCS C COZlepKaHIeM paboTHI 1
obopynoBanueM. HaliTi OTBETHI Ha KOHTPOJIBHBIE BOTIPOCHI, IPUBECHHBIC B KOHIIE OMUCAHHUSA PaOOTHL;

- paccMOTpETh MO Y4eOHUKY YCTPOHCTBO M IPUHIUI pabOThl HPHOOPOB, KOTOPBIE OYAYT UCIIOIB30BATECS B paboTe;

- BBIICHHUTB, KaKHe XUMHICCKHUE SBICHUS OyIyT HEIOCPEICTBEHHO UCCIIEIOBATHCS;

- PacCMOTPETH B ONMMCAHUH JTAOOPATOPHOH PabOTHI NPHHIUITHAIBHYIO CXEMY SKCIICPHMEHTa U TaOJIHITy, B KOTOPYIO OyIyT
3aHOCHUTHCS Pe3yJIbTaThl H3MEpeHuH (1o HeooxonumocTH). Eciu Tabnuisl B paboTe HET, COCTaBUTH €€;

- IPOAYMaTh, KaKOi OKOHYATEIIbHBII Pe3yIbTaT ¥ BBIBOA AOJDKEH OBITH NOJTyUYEH B JaHHOH JabopaTopHOii padore.

Bermonaenne mabopatopHoi paboTH 3aKkaHYMBaeTCs 0(pOpMIICHHEM OTIeTa, KOTOPHIH MPoBepseTCs MPeroIaBaTesieM.

IIpaBunsHO OOpMIICHHBII OTUET IO TAOOPATOPHOH paboTe TOKEH COAEPKATh B ce0e CIEAYIONUe pa3aembl:

- TIOJIHOE Ha3BaHUE paboThI U e€ Ne;

- [1eJb paboThI;

- KpaTKHe TeOPETHUECKHE CBEACHHS II0 TaHHOU TeMe;

- OIIMCAHUE IKCIIEPUMEHTAILHON YaCTH: PUCYHOK MJIM CXEMa MCII0JIb3YEeMOM yCTAHOBKH, MOPSIOK BBIIIOJIIHEHHS paOoTHl,
HaOJroJaeMble SIBIICHUSI, yPABHEHHS IIPOTEKAIOIINX XUMHIECKUX PEaKIUi, TAOINIIBI C pe3yIbTaTaMi SKCIIEPUMEHTOB,
rpadugeckne 3aBUCHMOCTH;

- BBIBO/I (JIOJDKEH COOTBETCTBOBATH LIEIH PAOOTHI).

ITpu 3ammTe 1a00OpaTOpHOM PabOTHI (CHaue OTYETa O €¢ BBIIOJHEHHH) CTYACHT JOJDKEH YMETh OOBSCHUTH LEIH, 331a9H, X0
TPOBEICHUS PabOTHI, €€ pe3yIbTaThl, CICTIaTh BEIBOI.

* caMocToATeNbHAs paboTa, HalpaBJICHHAs Ha yIiIyOleHNe U 3aKpeIICHe 3HAHUH, a Takke pa3BUTHE IMPAKTUUECKUX YMEHHH,
3aKJII04aeTcs B paboTe CTYJEHTOB C JIEKIMOHHBIM MaTepHaIoM, HOMCKE U aHAIN3Ee MaTePHaNIOB U3 JINTEPATYPHBIX U SJIEKTPOHHBIX
HCTOYHHMKOB MH(OPMAIINH TI0 3aJaHHOH TeMe, H3yUCHNH TeM, BRIHECEHHBIX Ha CAMOCTOSATEIBHYIO IIPOPA0OTKY, N3YICHIH
MaTepHaa K IPaKTHYECKUM 3aHATHSIM.

* KOHTPOJIbHas1 pa60Ta, CaMOCTOATEIIBHOC BBITIOJTHCHUEC KOTOpOfI MO3BOJIACT NIPUMCHUTD 3HAHUA 110 XUMHHU ITPU PEIICHUHN
CTaHOAPTHBIX 3aj1a4.

* TEKYIIUH KOHTPOJIb YYSOHBIX JOCTH)KCHHI 00yYarOIIMXCsI HPOBOTUTCS MOCTE U3YICHHS KaKAOTO pasziesa ¢ HCIONIb30BaHHEM
TEXHUIECKUX CPeICTB 00yueHHs Ha 6a3e OaHKa TECTOBBIX 3ajaHnii BusyanbHoit ctyauu Tectuposanus (VTS). Ha ocHoBe
COTJIACOBAHHOTO PACIUCAHNUS B OMPEICICHHOM KOMITBIOTEPHOM KJIacCe MHIUBHUIYaIbHO WU JUIS TPYIIIBL B IIEJIOM OpraHU3yeTCs
paboTa cTyIeHTOB ¢ TecTOBOM 00010uK0il. KonuecTBO TeCTOBBIX 3a1aHuil, BEIIaBAEMbIX KaKIOMY 00yJaroIeMycsi B paMKax
OJTHOT'O KOHTPOJIS, B 3aBUCUMOCTH OT 00beMa pasjena coctaBisieT oT 20 10 30. BpeMs Ha mOAroToBKY OTBETOB — OT 45 10 60 MuH.

* KOHCYJbTAllMK. B ciyyae 3aTpyaHeHH Ipy U3YUEHUH Kypca ClieAyeT o0palaThes 3a MMCbMEHHONW KOHCYIIbTallueil K CBOeMy
npernozaaBareiio. KoHCyIbTalum MOXHO MOIYYHUTh IO BOIIPOCAM OPraHH3alMU CaMOCTOSTEIIBHON PaboThI U 110 APYTHM
OpraHU3al[IOHHO-METOJUUECKUM BOIIPOCaM.




* 3aget. K 3a4ery momycKaroTcs CTyJCHTBI, KOTOPBIC BHIIOIHUIN BeCh 00hEM 3aIUTaHUPOBAHHOW pabOTHI B YCTAaHOBIICHHBIC CPOKH,
a UMCHHO: nToCcCialii JICKIHMKU U BEJIXM KOHCIICKTHI; BBIITIOJITHUIN J'[a60paTOpHBIC pa60TBI 1 3alIUTUWIA OTYCTHI 10 HUM; YCIICIITHO
MpoHuIu TCCTUPOBAHUE 11O OCHOBHBIM pasJicjiaM AUCHUIUINHBI. 3auer Oprann3yeTcsd Ha Oaze OJIEKTPOHHOT'O 0aHKa TECTOBBIX
3aJJaHU{ ¥ MOKET OBITh IPOBE/IEH KaK B MUCHbMEHHOM BHJIE B ayAUTOPHH, TaK U B JUCIICHHOM KJIacce C UCIOJIb30BaHUEM
BusyansHoi cryaun tectupoBanus (VTS). KommuecTBo 3a1aHui, BEIJaBaeMbIX KaXXIOMY CTYJICHTY B paMKaX HTOTOBOTO KOHTPOJIS,
cocranisget 30. O6riee BpeMst Ha TIOJATOTOBKY OTBETOB IPH TECTUPOBAHUK — 60 MHH.
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