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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 TEPMOANHAMUKU, KHHETUKA XUMUYECKUX PEaKIUi, TEOPUHU OOMEHHBIX M OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX IIPOIIECCOB, HEOOXOIMMBbIX JJISI

MPUMCECHCHUS IIPHU U3YUCHUN JUCHUINIMH 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 OIIbITA ITI0 TEMATHUKEC UCCIICAOBaAHHA,

— IIPOBEJICHHUE SKCIIEPUMEHTOB IO 3a/IaHHOM METOJIMKE U aHAJIU3 PE3YJIbTaTOB;

— 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 OTYCTA I10 BBINIOJIHCHHOMY 3aJIaHUT0, YHaCTHEC BO BHCAPCHHUU PE3YJIbTATOB HCCIICIOBAHUH U pa3pa60T0K;

— Y4aCTHucC B pa60Tax MO0 JOBOAKE M OCBOCHHUIO TEXHOJIOTMYECKHUX ITPOIECCOB.

®opmupyemble y oOy4aromierocss KOMIETEeHUHMM U 3allJTaHMpOBAaHHBbIC Ppe3yJibTAaTbl 00y4eHUsl TUCIUIUIMHE, COOTHECEHHbIE C HMHAMKATOPaMH

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 CHUMBOJIUKY;
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/I0BaHUE

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 ACATCIbHOCTH.




2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OIIOII BO

JlucuuIuiiHa OTHOCHUTCS K O0s3aTeNbHON yacTh, OfloKa AMCUUIUIMH | 10 HarpaBJICHUIO
IIOATOTOBKM  bakanasp 13.03.02 DnekTpo’HEpreTHKa | AIIEKTPOTeXHHKa  (mpodum:
DIEKTPOIHEPreTUYECKUE CUCTeMbl M LU(poBble TexHoJoruH, LluppoBsie cUcTeMbl peneitHOM
3alUThl M ABTOMATUKH, ['MIpo3neKkTpocTaHUuu U LUdpoBbIe TexHOJOruHU, MHTEnneKTyanbHas
BO300OHOBJIsIEMast SHEPTeTUKA).

JucuummmHa 6a3upyercs Ha ypOBHE CPEIHET0 00IIero oOpa3oBaHHms.

J171s1 OCBOEHMSI TUCIUIUIAHBI, 00y4YaIONUNACs TIOJKEH:
3HATh:

— (QyHmameHTaIbHBIC 3aKOHBI XUMHUU

— KJaccU(UKAIMIO U CBOWCTBA XMMHUYECKUX 3JIEMEHTOB U UX COEIMHEHUI, TEPMUHOJIOTHIO,
XUMHUYECKYIO CHMBOJIUKY;
— METOJIMKU PAcYeTOB, MPOTEKAIOUINX (PU3UKO-XUMHUECKUX MPOIIECCOB
— oOurre 3aKOHOMEPHOCTH XUMUYECKHUX SIBJICHUII;
yMeTb:

—IHPUMCHATb OCHOBHBIC XHUMHWYCCKHUEC 3aKOHBI, TCPMOAMHAMUYCCKUC CIPABOYHLIC TAHHBIC U
KOJIMYCECTBCHHBIC COOTHOIICHUS HeopFaHquCKOﬁ XUMHUHU JJ1A PEIICHUA HpO(i)CCCI/IOHaHBHBIX 3aaa4,

-COCTaBJISITh OKHCIUTEIIEHO- BOCCTAHOBHUTEIBHBIC pEAKIMA W TMPUMEHSATh TOJTYICHHBIC
HAaBBIKH, B IPOPECCHOHAITBHON ACITCILHOCTH;

—  OIIEHUBATH BO3MOXKHOCTPH M YCIIOBHSI MIPOTCKAHMS XHUMHYECKHAX TIPOIECCOB;

— WCTOJB30BaTh XMMUYECCKHE 3aKOHBI [T PEIICHUS] KOHKPETHBIX MPO(ECCHOHATBHBIX 3a/1a4 C
MPOBEACHNUEM KOJIMYCCTBEHHBIX BBIYHMCICHUN W WCIOJIB30BAHUEM y4eOHOMW, CIPABOYHON U
CIICLIMAILHOM JIUTEPaTYPHI.

PesynbTaThl 00y4eHus, MOTydYeHHBIE TIPH OCBOCHUH TUCIMITIMHBI, HEOO0XO0IUMBI IPH
W3YUYCHHH CICTYIONNX AUCHUIUTH: «DPusnkay, « TexHndeckas TepMOANHAMHUKAY, « XUMHUYECKHHA
aHaJM3 ¥ KOHTPOJIb TETFIOHOCUTEIIEH IEKTPOOOOPYIOBAHHS», TIPH BBITIOJTHEHUH BBITYCKHON
KBaTM(UKAITMOHHONW PaOOTHI.



3. CTPYKTYPA U COAEP KAHUE JUCIUIIJINHbI
3.1. CTtpykTypa IMCUUILITHHBI
OO1mast TpyI0eMKOCTh JUCIUILIHHBI COCTABIISET 5 3a4eTHBIX equHuUI], 180 gacos.

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 HOHATHUA XUMUYECKOU
TEPMOJMHAMUKH.

17

N3ydeHne TeopeTuueckoro 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,
0o0paTUMbIe U HEOOpPATHMBbIC
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 JOMAIIHETO 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
OuIIeTaMCOorJIacHO MporpaMme IK3aMeHa

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.
DHEeprus MOHU3ALUHU, CPOJCTBO K JIEKTPOHY, pa3Mepbl aTOMOB M MOHOB. 3HAUEHUE MEPHOIUIECKOTO
3aKOHA.

2. Xumuueckas ces3b.
Xumunyeckas cBsizb. OcHOBHBIE BU/IbI CBsA3H. KoBasieHTHasI CBsI3b €€ XapakTepucTUKU. MloHHas CBSI3b.
Merto/1 BaleHTHBIX CBS3€H: BaJE€HTHOCTh, TMOpUAM3AIMS aTOMHBIX OpOWTaei, MpoCTpaHCTBEHHAs
KoH(purypauust Monekyi. JJoHOpHO-aKIeNnTOpHBIH MeXaHu3M 00pa3oBaHHs cBsized. Bonoponnas
cBs3b. KomrmiekcHsie coeuuenns. CTpyKTypa KOMIUIEKCHBIX COS/TMHEHUI, [IEHTPATBHBINA aTOM U JIMTaH/IbI,
HOMEHKJIATypa U KJIAacCCU(PUKAIMS KOMITIEKCHBIX COSIMHEHUH.
3.OcHogHble NOHAMUS XUMUYECKOU MEPMOOUHAMUKU.
OHeprerudeckue 3h(PeKThl XUMUYECKUX peakiui, 3akoH ['ecca. TernoBbie 3 PEeKTh XUMUYECKUX
peakiuii. MeTo bl pacuera TeIoT 00pa3oBaHus U TEIIOBBIX 3 dekToB peakunu. TernaoTBopHas
CrocoOHOCTh ToIuIMBa. HarpaBieHne TeueHnss XUMUYECKUX MPOLIECCOB, SHTPOIINS, IHEPTUS
I'u06ca, sneprus ['enpmrombia.
4. Xumuueckoe pasrnogecue, obpamumvle u HeoOpamumvle peakyuu, KOHCMAHMA PasHO8eCcUs U
cnocobwl ee pacuema.
[Ipunnun Jle-Illarenpe. CMeneHne XUMHUYECKOTO PABHOBECHS INPU W3MEHEHUM KOHIIEHTPALUH
pearupyronux BelecTB, TeMIepaTyphl, AaBleHUE, IPUMEHEHHE KaTallu3aTopoB.
J. Xumuueckas Kunemuxa.
CKOpOCTh TOMOTEHHBIX XHMHUYECKUX peakiuil, 3aKkoH JeHCTBUS Macc, KHHETHYecKas
knaccudukanua peakuuii. KoHCTaHTa CKOPOCTH XHMHUYECKOW pEaKIMH M €€ 3aBUCUMOCTh OT
temmneparypsl. [Ipasuno Bant-I'odda, ypaBHeHue Appenunyca
6. ['emepocennuvle Xumuyeckue peakyuu
Karanu3z u ero Buapl. Llemnbsie peakiuu. AncopOuusi (usmyeckas U XUMHYECKas, U30TepMma
azcopOLuu, KOHCTaHTa aICOPOLIMOHHOTO PABHOBECHSI.
7. Pacmeopul, ux eudsi, pacmeopumocme.
PacTBOpBI ANIEKTPOJIUTOB, UX Kilaccu(UKalMs, SJICKTPOIUTHYECKas JUCCOLMAlus, KOHCTAaHTa
nuccouuanuu. Jluccoumanus KHUCIOT W OCHOBAaHUU. OJEKTPOJUTHYECKas IUCCOLMALMS BOJBI.
Boaopoansiit nokazarens cpeapl. Pacuér pH pacTBOpoB KUCIOT M OCHOBaHUM. ['uaposnu3 coneil.
CreneHb U KOHCTAHTa TUAPOIIH3A, TUAPOIIU3 PA3TMYHOTO TUIIA COJIECH.
[IpousBeneHne pacTBOPUMOCTH TPYIHOPACTBOPUMBIX AJIEKTPOJIUTOB
8. OxucnumenvHo-60ccmanogumenbHvle NPOUecchyi.
OKHUCIUTENPHO-BOCCTAHOBUTENBHBIE  pPEaKIMU, COCTAaBIIEHME WX YpaBHEHUH, BaxHeEHIIne
OKHUCJIUTEIM U BOCCTAaHOBHUTEIH. DJIEKTpOXUMUUYECKUE mporiecchl. 3akon dapaaes. DIeKTpoaHbIN
MOTEeHIIMAN, TalbBaHudYeckuil. Dnement Januana — Skoou. DnexTpoasmkymas cuna. [loTeHnmans
METAJUTMYECKUX U Ta30BbIX 3J1€KTPoA0B. CTaHIAPTHBIM BOJAOPOIHBIN AJIEKTPOI, BOJOPOAHAS IIKaIa
MOTEHIMAJIOB. DJIEKTPOJIN3. JJEKTPOJI3 PacTBOPOB M PACILIABOB. OJIEKTPOJbI PAaCTBOPUMBIE U
HEPACTBOPUMBIE, IIPOLIECCHI HA DIEKTPOAAX.
9. Koppo3sus memannos.
Koppo3us xumuyeckass MU dIEKTpoXuMudeckas. Bo3HHKHOBeHHE M paboTa KOPPO3MOHHBIX
rajbBaHUYECKHUX DJIEMEHTOB. DJIEKTPOXMMHUECKAsi KOPPO3Us METAJUIOB B KUCIBIX, HEUTPAJIbHBIX,
IIEJIOYHBIX Ccpeax. 3amuTa oT Koppo3uu. OCHOBHBIE CIIOCOOBI 3aIUThHI METAJUIOB OT KOPPO3HH.

3.3. Tembl NpaKTHYECKUX 3aHATHI
1 cemecTp

1. MonspHast Macca SKBUBAJICHTa, 3aKOH DKBHBAJIICHTOB (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).

KowmrnekcHbie coeuuenus (2 yaca).

TennosuepreTruueckue Npoueccol (2 yaca).

Tennosueprernueckue npoueccoi(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 pacruiaBa coyeii(2 gaca).

13. OkHCAUTEIHbHO-BOCCTAHOBUTEIbHBIE peakiuu (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 1a00paTOPHBIX padoT

1 cemectp
1. JlaGoparopHoe oGopynoBanue. TexHUKa BHIMOTHEHUS Ja00OpaTOpHBIX padoT (2 Jaca).
2. Usmepenne TemoBbIxX 3p(pekToB XUMUYECKUX peakiuid U pacueT sHeprun [ mo6ca mporecco
(2 gaca).
3. Xumwuueckoe paBHOBecue (2 Jaca).
4. KuneTmka XMMHUYECKUX peakiuii (3 gaca).
5. Bomoponansrii mokaszatens cpeasl pH (2 gaca).
6. Duexrpoasrmxymme cuibl (DJIC)u HanpsHKEHUE TalbBAaHMYECKUX 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 IJIAHOM HE NMPEAYCMOTPEHBIL.

3.5.PI'P

V4eOHBIM IUIAHOM HE MpeaAyCMOTPCHBI.

3.6. TemaTnka KypCcOBBIX IPOECKTOB/KYPCOBBIX padoT

KypcoBoit  mpoekt/kypcoBas  paboTa  y4yeOHbIM  [JJaHOM  HE  MPETYCMOTPEHBI.



3.7. CooTBeTCTBHE pa3/ie10B JUCHHUILIMHBI H (POPMHUPYEMBbIX B HUX KOMIIeTeHM I

Howmep paznena qucuurinHb

3aruiaHupOBaHHbBIC PE3YJIbTAThI 00yUYCHHMSI 110 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 npoecCHOHAIBHBIX 337134,

Tect «OCHOBHBIE 3aKOHOMEPHOCTH NMPOTEKAHHS
NPUMEHSTh TEPMOINHAMUYECKHE CIIPABOYHBIE

; TIK-1.2 X XHMHYECKHX PEAKLIUH»
JIAHHBIE,
HNPUMEHSITH KOJIMYECTBCHHBIC COOTHOLICHUS KomTponbias paGora « - 5
HEOpPraHUYECKON XUMUHU JUIsl PEeLICHUS 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. KOMIETEHTHOCTHO-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 CB3b ¥ CTPOEHHE MOJIEKYII,
3. Tect «OcHOBHBIE 3aKOHOMEPHOCTH TIPOTEKAHUS XUMUYECKUX PEAKIIUIA;
4. Tect «PacTBOpBI JIEKTPOIHTOBY;
5. Tect OkucaUTENBEHO- BOCCTAHOBUTEIBHBIE PEAKIIHI,
— KOHTPOJIbHBIE PabOThI:
1. «CnocoOsbl BbIpa)KE€HUSI KOHIIEHTPAIIK 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 TUCITUTUTMHBI (MOTYIs) -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: OneHOYHBIE MaTepuaabl MO TUCHUILIMHE NPUBEICHBI 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 / moa pex. H. B.
Koposuna, H. B. Kynemosa. - Dnekrpon. tekcroBsle naH. — CII6. : Jlans, 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. - OnekrpoH. TekctoBele gaH. — 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:kHeHus 0 00wIell Xxumum : yued. mocoOue it 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 npodeccnoHaIbHbIe 0a3bl JaHHBIX U MHPOPMAaHOHHbIE
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  3amuTel PO
https://rosmintrud.ru/opendata

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

baza naHHbBIX Mpo(dhecCHOHANBHBIX CTaHAapTOB MUHUCTEPCTBA TPYA H COLMATBLHOMN 3aIUThI
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 Jlane» https://e.lanbook.com

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

HarnpionansHeiii mopTan ontaiin ooyuenust «OTKpbeiToe oOpasoBanue» https://openedu.ru

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

Odunmanbupiii  caiit dDenepalbHOTO areHTCTBa MO TEXHUYECKOMY pEryJHpOBaHUIO U
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 aymutopHoil yactu 3ToM jabopatropuu cHaOkeHa oOOpyJdoBaHUEM JUIS TMOKas3a
0o0ydJaroImMx  MaTrepuajgoB, CpPEACTBAMH  3BYKOBOCIPOM3BEICHHUS, JOCKOW  ayJIUTOPHOM,
obopynoBaHHEeM JJIA TPEACTABICHUS ITpe3eHTaluid (IU1a3MeHHash IMaHellb, IePCOHATbHBIN
KOMIIBIOTED).

JlaGopaTopHas 4acTh OCHaIIICHA!
—  aKBaJUCTHILIATOP JIEKTPUUCCKU;

— BECHI aHAJIMTUYCCKHUEC;
— 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 BbIpaKeHHsI KOHIIEHTPALMU pacTBOPOB»;
KonTponbHas paborta «PacTBOpBI 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, NX BUIEL, +
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




MuHMCTEepPCTBO HAYKH M BbICIIEro oopazoBanusi P@
DenepabHOE TOCYyIAPCTBEHHOE 0K0IKeTHOE 00pa3oBaTe/IbHOE YUpPeKAeHUe
BbICIIETr0 00pa30BaHUSA
«HaumoHaibHBIM HCCJIE0BATENbCKUN YHUBepcUTeT «MIU»

duaunaa PI'OY BO «<HNY «MDHU» B r. Boukckom

Hanpasienue noarorosku: 13.03.02 JiiekTpo3HepreTuKka U 3J1eKTPOTEXHUKA

HanmenoBanue o0pa3oBaTe/IbHOW MNPOrpaMMbl: JJIEKTPOIHEpPreTHYecKHe CHCTEMbI M
nudposbie TexHoJ0ruu, lLludpoBbie cucTeMbl pesieiHOM 3aMUTHLI W ABTOMATHKH,
I'maposnekTpocTanun M HUPpPoOBbIe TexHOJOrnu, WHTeIekTyalibHasi BO300HOBJsieMas
IHEpreTuKa

YpoBenb o0pa3oBanusi: GakajgaBpuar

®opma 00yueHusi: OUHAas

OueHovHbIe MAaTEPHUAJBI MO TUCIHUILINHE

b1.0.02 XUMMUA



Boskekuin 2023



OueHouHble Marepualbl MO JUCHUIUIMHE NPEJHA3HAYEHbl JUIS OLEHKU: JOCTHUKCHHS
00y4aroIMMUCs 3alJTAHUPOBAHHBIX PE3yJIbTAaTOB OOyUYEHUS MO AUCLUHUIUIMHE, 3Tarna (GopMUpOBaHUS
3aIJIAaHUPOBAHHBIX KOMIIETEHIIUN U YPOBHSI OCBOEHUS IUCLUIIIMHBI.

OueHoYHblE MaTepuasbl MO JUCHUILIMHE BKJIIOYAKOT OLIEHOYHBIE CPEICTBA IJis MPOBEACHUS
MEPONPUIATHHA TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U IIPOMEKYTOUHOM aTTeCTallUHU.

OLIGHO‘-IHBIC CpcacTBa AJid OLCHKHU 3allJIAHUPOBAHHBIX PC3YJIbTATOB O6y‘-ICHI/ISI IO JUCHUIIIINHE,
COOTHECCHHBIX C MHAUKATOpaMH JOCTUKCHUA KOMHCTGHHI/II\/'IZ

Homep n HanmeHoBaHHE pe3yabTaTOB 00pa3oBaHUs MO
[ Komer OIIeHOYHOE CPEICTBO
WHINKAaTOPOB (THI ¥ HANMEHOBAHMUE)
(B cooTBeTCTBHH C pa3neioM 1)
3HaTh:
1 cemecTp
(hyHIaMeHTaTBbHBIE 3aKOHBI XUMUHN OIlK-2.7 Tect «CtpoeHne aToMa
KJIACCU(DUKAIUIO ¥ CBOMCTBA XUMUUECKUX IIEMEHTOB U UX OIlK-2.7 Tect «XuMuueckast CBSI3b U
COEIMHEHMI CTPOCHUE MOJICKYII»
METOAMKH PACUYETOB, MPOTEKAOIUX (PU3UKO-XUMHUECKUX IK-1.1 KonTponbHas pabora
MIPOLIECCOB «Crioco0bl BBIpaXKEHUS
o0IIMe 3aKOHOMEPHOCTH XMMHUYECKHX SBJICHUH; IK-1.1 KOHIIEHTPAIMH PACTBOPOB»
Ymersn:
1 cemecTp
MPUMEHSATh OCHOBHBIE XMMUUECKHUE 3aKOHBI, OIIK-2.7 Tect «PacTBOpHI
TEPMOANHAMUYCCKUEC CITPABOYHBIC JAHHBIC U DJICKTPOJIMTOB»
KOJIMYECTBCHHBIC COOTHOIIICHUA HCOpFaHH‘-ICCKOﬁ XUMHHN
JUIs perieHust mpodecCHOHANBHBIX 3a1a4;
COCTABJISITh OKHCIUTENbHO- BOCCTAHOBUTEIIBHBIE PEAKLIMU OIIK-2.7 Tect «OKUCIUTENBHO-
Y IPUMEHSTH MTOYYCHHBIE HABBIKH, B MPOQECCHOHATBHOM BOCCTAHOBUTEJIbHBIE PEAKLIUN
JeSITENBHOCTH
HCTOJIb30BaTh XMMUYECKUE 3aKOHBI JJIsl peILICHHS IIK-1.1 Konrponbnas pabora
KOHKPETHBIX IPO(ecCHOHATBHBIX 3a7a4 ¢ IPOBEACHUEM «PacTBOPBI 3JIEKTPOIUTOBY
KOJIMYECTBEHHBIX BBIUMCIICHUI M UCITOJIL30BAHUEM
y4eOHOM, CTIPaBOYHON U CHIeNIMAIbHON JIUTEPATYPHI.
OLIEHMBATh BO3MOXKHOCTh U YCJIOBHSI TPOTEKAHUS IIK-1.1 Tect «OcHOBHBIE
XUMHYECKUX MPOIIECCOB; 3aKOHOMEPHOCTH MIPOTEKAHHSI
XUMUYECKUX PEAKLUD)

Conepmaﬂue OLCHOYHBIX CPEACTB. IIxana u KPpUTEPUHU OLNCHUBAHUSA

Cemectp 1

JlJ1s1 TeKylero KOHTPOJIsl yCeBaeMOCTH:
Tect Nel.
Tema: CTpoeHue aTroma

1.Tpu HecriapeHHBIX JIEKTPOHA HA BHEIITHEM YPOBHE B OCHOBHOM COCTOSIHHH COJICPKHT
a) ®ocdop;
6) Kpemuuii;
B) MarHwii;
r) Tutan.

2.Yucno sHepreTH4eckuX ypoBHEH U YHMCIIO BHEITHUX 3JIEKTPOHOB atoma (ochopa paBHbBI
a) 3, 5;
0)5, 3;
B) 3, 3;
r) 3, 4.




3BpanyLi,Be,B,C.
a) YBeJIMUMBAETCS YUCIIO SFHEPIreTUUECKUX YPOBHEH;
0) YMeHbI1aeTCs BhICIIAs CTENEHb OKUCIICHUS 3JIEMEHTOB;
B) Y CUJIMBAIOTCSl METAJUIMUECKHE CBOMCTBA 3JIEMEHTOB;
r) OcnabeBarOT METaNINYECKUE CBOMCTBA AJIIEMEHTOB.

4.971eMEHTBI PacIiojIOKEHEBI B IIOPAAKE y6BIBaHI/I$I BOCCTAHOBUTEIHHBIX CBOWMCTB:
a) Li, Na, K, Rb;
0)Rb, K, Na, Li;
B) Rb, K, Li, Na;
r) Mg, K, Na, Li.

5.KBanToBbIe yKciia n, |, ml 1151 BHEIIHETO 3JIEKTPOHA aTOMa KaJIksi PaBHBI:
a)4, 1, 0;
0)3,2,1;
B)4,0,0;
r)3,0,1.

6.MakcuMaabHOE YUCIIO AIEKTPOHOB HA TPETHEM YHEPTETHUECKOM YPOBHE PABHO:
a)4;
0) 12,
B) 16;
r) 18.

Tect No2.
Tema: XuMu4eckasi CBsi3b U CTPOEHHE MOJIEKYJI

1.B xakoMm psiy npe/icTaBIeHbl BEIIECTBA TOJBKO C HOHHOM CBSI3bI0?
a) SiO, Ca, O, NazxSOq;
6) HCIO4, CO2, NaBr,;
B) MgO, NaJ, Cs20;
r) H20, AICI3, RbJ.

2.3apsn nentpansHoro atoma B coenuHenusx K[BF4], [Co(NHz3)e]J3, K[AQCl2] paBen
a)+3, +3, +1;
0)+3,+1, +3;
B)+1,+3, +3;
r)+1,+2, +1.

3.1lenTpanbHbiM aTOMOM B KOMITIEKCHOM coenuHennn [Pt(NH3)3CIJOH sBnsiercs:
a) Pt+2;
0) NHs;
B) Cl-;
r) OH-.

4.CoequHEHUsIMHA ¢ KOBAJICHTHOM NOJIIPHON M KOBAJIECHTHOW HETIOJISIPHOU CBSI3bIO
a) NaCl u Cly;
6) HCl u Og;
B) O3 u HF;
r) NH3z 1 H20.
5.KoopaunarmonHoe uucio B komiuiekcHoM coeauaennn Nax[Cu(OH)s] paBHo
a) 1,
0)2;
B) 4,
r) 3.
6.B monexyne SiF4 o6pasyercs:
a) 1 xoBaneHTHasI CBS3b;
0) 2 KOBaJICHTHBIE CBSI3H;
B) 4 KOBaJICHTHBIE CBS3H;
') 3 KOBaJICHTHBIE CBSI3U.



7. Jlurangom B komruiekcHoM coeannennn Ko[Fe(CN)s] siBistercs:
a) K™;
o) Fe**:
B) CN’;
r) [Fe(CN)g].
8. Xumuueckas cBsa3b Mexay Li u Br
a) Monnas;
0) Meramnieckas;
B) KoBasieHTHast oJIsipHast;
r) KoBasienTHast HenossipHast.

9.B monekyne HBr xumuueckas cBsi3b:
a) Monnas;
0) KoBanentHas nosspHasi;
B) KoBanenrnas HenosspHasi;
r) Bomoponas.

10.B okcugax MeTaJIOB CBSI3b:
a) MonHas;
0) KoBanentHas cirabomnosisipHas;
B) KoBanenrnas nonsipuas;
r) KoBanenTHas HenosnsipHasi.

11.Monekyna BeF2 umeer:
a) JIuneiiHoe cTpoeHue;
6) @opMy MpaBUIBLHOIO TPEYrOJIbHUKA;
B) ®opMmy TeTparipa;
r) @opmy KBajapara.

Tect Ne3.
Tema: PacTBOpBI 3JIEKTPOJIUTOB

1.AxTuBHOCTB ruApokcu] HoHOB B pactBope 0,02 M LiOH + 0,01 M Li2SO4 paBHa:
a) 0,05;
6)0,017;
B) 1,
r) 2.

2.pH 0,025 M pactBopa NH4OH pasen
a) 3,17,
6) 10,83;
B) 2,
r)9,1.

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

4.Yemy paBHa KOHIICHTpAIK HOHOB BOJ0POTa B 0,079 M pactBope HCN
a) 5x107;
6)7,9x10°;
B) 2x103;
r) 3x1010.

5. Koo dunment aktuBHOCTH HOHOB Bojtopoia B pactBope 0,05 M H2SO4 + 0,05 M Na2S04
a)0,1;



6)0,2;
8) 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 uBet Oyzaer okparieH ¢heHondranerd B BogHoM pacTBope KCN:
a) ManuHOBBIN;
6) OpaHKeBbIii;
B) He Oyner okparien;
r) CuHHUiA.

8.5 pacTBOpOB Kakux cojel pH nMmeeT Takoe e 3HaueHue, Kak U I BOJIbI?
a) Conu, 06pa3oBaHHBIE CUIIBHBIM OCHOBAaHUEM U CHIIBHON KHUCIOTOM;
0) Conu, 06pazoBaHHBIE CTa0BIM OCHOBAHHUEM U CIIA00W KHCIOTOM;
B) Conu, 00pazoBaHHBIE CTa0BIM OCHOBAHHUEM U CHIIbHOM KUCIIOTOM;
r) Conu, 06pa3oBaHHbIE CUIHLHBIM OCHOBAaHUEM U cIIa00N KUCIOTOM.

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

10.Koncranra ruaponusa 0,04 M pactsopa conu NH4NO3 paBna
a) 2x107°;
6)0,1x10°>;
B) 5,59x107%;
r) 1x102.

11.Kakue n3 nepeunciensbix coner noaseprarorces ruapoiansy: NaCN, NaNO2, KNO3,
a) NaCN, NaNOy;
0) KNOs, CaCly;
B) NaCN;
r) NaNO:.

12.Kakue 13 nepeurciaeHHbIX conel He moasepratorces ruaponusy: K25S04, Na2Se, NH4ANO3,
a) K2SOyq;
0) K2SOs; NazSe;
B) NH4NOs3;
r) ZnCly,

Tect Ned.
Tema: OKUCINTEIBbHO- BOCCTAHOBHUTE/IbHbIE PeaKIHU

1.Koadpduuuents! npu C12 u HCI B peakuu H2S + CI2 = H2SO4 + HCI paBHbI
a)l,2;
0)4,8;
B) 2,4,
r) 2,8.

2.Crenens okuciieHus azora B coequdeHnsax HNO3, N20O, NH3, HNO2 cooTBEeTCTBEHHO
a) +5; +1; -3; +3;
0) +1; +5; +3; -3;
B) +3; -3; +5; +1,



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

3.IIpu snexTponuse pactBopa ZnSO4 B TeueHue 1 yaca npu Toke 26,8 A BBIICIUTCS
a) 5,6 m;
6)11,2 m;
B) 22,4 m,
r) 44,8 7.

4.ITpu snexrponm3e paciuiaBa NaCl Ha katoje BeIICTUIOCh 23 T. MeTauia. A Ha aHOJIE
a) 22,4 m,
0)11,2 m
B) 5,6 m;
r) 2,8 1.

5.I1pu anexrponuse pactBopa NiSO4 ¢ rpadhuTOBBIM aHOIOM OYyIeT OKUCIISATHCS HA aHOJIE
a) SO42-;
0) H20;
B) Ni;
r) H2.

6.I1pu snexrponuse pacruiaBa NaCl Ha karoge OyieT BOCCTaHABIMBATHCS
a) Na+;
0) Cly;
B) H20;
r) O2.

7 I1pu snexrponuse pactBopa KCI Ha kaTone OyZeT BOCCTaHABIUBATHCA
a) K;
0)Cl2;
B) H20;
r) O2.

8.IIpu snextponusze pactBopa CuCl2 ¢ MenHBIM aHOJJOM OyZIET OKUCIIATHCS Ha aHOJe
a) H20;
0) Cu2+,
B) Cl-;
r) Cl2.
19.CrannaptHas O/]C ransBannueckoro snementa Mg/Mg2+ // Ag+/Ag paBHa:
a) 1B;
0)2B;
B) 3,162B;
r) 4,5B.
10./171s1 321U THI JKEJIE3HOT0 U3JIeNINs OT KOPPO3UH B KAUECTBE aHOJHOT'O TOKPBITUS
a) MeJib;
0) 0J10BO;
B) cepedpo;
T) aJTIOMUHUH.

11.2Kene3o0 He 3amuiaeT oT arMochepHON KOPPO3UH U3ACTUS U3:
a) CBUHIIA;
0) aIFOMUHUS;
B) HUKETIS;
) MEJH.

12.JIns1 3aIUTHI CTANBHBIX U3ENUN 0T aTMOC(epHOI KOPPO3UHU B KaYeCTBE MPOTEKTOPA
UCTIONB3YETCS

a) CBUHEIl;

0) Marxwif;

B) HUKEIIbM;



T') MeJIb.

13.Pa3pymienne kakoro MeTrasia Ha BO3AyXe YCKOPSAETCS IPU KOHTAKTE C HUKEJIeM?
a) IMHKA;
0) menu;
B) 0JIOBA;
I') CBUHIIA.

14.Koppo3us IMHKa B pacTBOPE COJISTHOW KUCIIOTHI 3aME UISICTCS PH KOHTAKTE C
a) JKeJIe30M;
0) aIFOMUHUEM;;
B) 30JI0TOM;
T') MEJIbIO.

15.Koppo3suto xesnes3a B COISTHONU KUCTOTE YCUIIUT KOHTAKT C
a) [IMHKOM;
0) 30J10TOM;
B) aJIIOMUHHUEM;
I') MaTHUEM.

Tect Nes.
Tema: OCHOBHbIE 3AKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX PeaKkmuii

1.EnuHuna u3MepeHus CKOpoCTH TOMOTEHHOW peaKInu:
a) Mosb/(J1°C) ;
0) (kmoJib-M3)/4;
B) (MOJIb*C)/MJT;
r) (J1-C)/MOIIb.

2.I1pu yBennueHnuu temnepaTtypsl Ha Kaxabie 100 ckopocTs OOIBIIMHCTBA PEAKIIHIA

a) YpenmuuuBaercs B 2- 4 pasa;
6) YBenuunaercs B 100 pas;
B) YBennuuBaercs B 10 pas;

r) He usmensercs.

3.Xumunyeckoe paBHoBecue B cucteme CO2(t) + C(1B) <->2CO(T), -AH cMecTuTCs BIipaBo npu:
a) TOBBILICHUH J1aBIICHUS;
0) nmoBsIieHNH KoHLeHTpanuu CO2;
B) MMOHIKEHUU TEMIIEPaTypPhI;
T') IOBBINIEHUU TEMIIEPaTYPBHI.

4.Ilpu yBenmu4eHUH JABJICHUS B CUCTEME B 3 pa3a cKopocTh xumuueckoi peakunu 2NOz )
a) yBenuuuTcs B 9 pas;
0) yBenuuuTcs B 27 pas;
B) HE U3MEHUTCH;
T') yMeHbIIUTCA B 27 pas.
5. TernoBoit 3 PexT peakiuu 3aBUCHT OT:
a) HauaneHOTO COCTOSIHUS BEIIECTBA;
0) KoHedyHOT0 COCTOSIHUS BEIIECTBA;
B) HauansHOT0o 11 KOHEYHOTO COCTOSTHUS BEIIECTBA;
r) He 3aBuCHT OT cOCTOsIHUS BElIECTBA.

6.11pu AG=0 peakuus npoTeKaer:
a) TonpKO B IPSIMOM HaNpaBIICHHUH;
6) Tonbko B 0OpaTHOM HarpaBlICHHUH;
B) Kak B mpssMoM Tak U B 00paTHOM HalpaBIICHHUH;
r) Peakuus caMmonpon3BOIbHO HE TPOTEKAET.

7. TernoBoit a3 dext peakuuu 4NH3(T) + 302(r) = 2N2(r) + 6H20(>k) paBeH



a) -1532 xJIx;
0) 1532 xJIx;
B) -3215 xJIx;
r) -2153 xJIx.

8.KpI/ITepI/IeM CaMOIIPOU3BOJIBHOT'O ITPOTCKaHUA PCAKIUHA SABJISACTCA:

a) DHTPOIHS;

0) DHTANBINS;

B) DHeprus ['u66ca;

r) Bee BbIle nepeyrcieHHbIC OTBETHI.

Ilo pe3yabTaram T€CTOB:

TecT cunTaercs BHIMOIHEHHBIM Ha OLIEHKY «OTINYHOY» €CIIA BBIITOJIHEHBI CIASAYIOIINUE YCIOBHUS:

- JaHbl MpaBUJIbHBIE OTBETHI He MeHee 4yeM Ha 90% BOmpOCOB TecTa, MCKIIOYasl BOIPOCHI, Ha
KOTOpBIE CTYJICHT JOJKEH JaTh CBOOOHBIN OTBET;

- Ha BCE BOIPOCHI, MPEANoararime CBOOOIHbII OTBET, CTYACHT Aall IPABUIbHBIN U MOIHBIA OTBET.

TecT cunTaeTcs BBIIOIHEHHBIM Ha OLIEHKY «XOPOLIO) €CIIH BBIIIOIHEHBI CIECAYIOIIUE YCIOBUA:

- JaHbl IpaBUWIbHbIE OTBEThl HE MEHee 4eM Ha 75% BOIPOCOB TeCTa, MCKIIOYas BOIPOCHI, HA
KOTOpBIE CTYJCHT JAOJDKEH J1aTh CBOOOIHBIN OTBET;

- Ha BCE BOINPOCHI, IpPEANoararonuiie cBOOOJHBIN OTBET, CTYIEHT Jall MNPaBUJIbHBIA OTBET, HO
JIOITYCTUJI HE3HAUYUTENIbHbIE OLIMOKU U HE TI0Ka3aJl HEOOXO MO MOJIHOTHI.

TecT cunMTaeTCs BBINOJHEHHBIM Ha OLEHKY «Y JOBJIETBOPUTEIBHO)» €CIU BBIINOJHEHBI CIIECIYIOLINE
YCIJIOBHUSL:

- JaHbl MpaBUJIbHBIE OTBETH He MeHee 4yeM Ha 50% BONpPOCOB TecTa, MCKIIOYash BOIPOCHI, Ha
KOTOpBIE CTYJICHT JOJKEH JaTh CBOOOHBIN OTBET;

- Ha BCE BOIPOCHI, MPEANOIararoniie CBOOOHBI OTBET, CTYACHT Jall HEMPOTHUBOPEUYHBBIA OTBET,
WJIY TIPY OTBETE JIOMYCTUII 3HAYUTEIbHBIE HETOYHOCTH U HE MOKAa3aJl MOJHOTHI.

Tect cunTaercs BBINOIHCHHBIM Ha OLICHKY ((HGYI[OBJ'IGTBOPI/ITGJ'II)HO» €ClIn CTYACHTOM HC
BBITIOJIHCHBI YCJIIOBUS, ITPEATIOIAratoIIue OLICHKY «y,[[OBJ'ICTBOpI/ITeJ'IBHO».

Cemectp 1

KonTtpouabnas pa6ora Nel.
Tema: CriocoOb! BeIpakKeHHsI KOHLIEHTPALlUU PaCTBOPOB
Bapmuanr 1
1. Omnpenenure MaccoByro I0JdI0 pacTBOpeHHOro BemecTBa B pactBope AGNO3 C MomsipHOit
koHnentpanuen Cy=0,64 Moab/a u ioTHOCTHIO 1,088 /M.

2. Ckoabko M 10% -ro pactBopa mioTHOCTHIO 1,05 T/MJI HY>)KHO B3STh 1JIs MIPUTOTOBJICHUS
2 mutpos 0,2 H pactBopa HCI .
3. Beruucnure maccy 3 monb-skBuBanienToB Ca(OH), , HS.
Bapmuanr 2

1. PaccuuraiiTe HOpMaIBbHYIO KOHLEHTPAIMIO U TUTP pacTBopa ZNSO4 ¢ MaccoBoil noneit 4% u
mIoTHOCThIO 1,04 /M.

2. Cxonbko rpamm Ca (OH), motpebyercst ans mpurotoBinenuss 10 mutpoB 1%-ro pactBopa
IUIOTHOCTBIO 1T/MIL.

3. Cxonbko Mob-3kBUBaNIeHTOB cojiepkutcs B 10 r K2SOs , 2 rpammax NaOH ?

Bapuanr 3



1. Paccuwnraiite, kakoit 00beM 96% (110 Macce) CepHOI KUCIOTHI TUIOTHOCTHIO 1,84 /M

noTpeOyeTcs I MPUTOTOBJICHUS 3 JINTPOB pacTBopa ¢ KoHneHTparuei 0,4 H.

Kakoii o6bem 3H pactBopa cepHOii KUCIOTHI TOTpedyeTcs ais HerTpanuzauu St NaOH.

3. Ilpu B3auMo1eliCTBUM KHUCIOPOa U CePhI U3pacxoaoBaHo 1,12 1 KUCI0poaa, U3MEPEHHOTO
npu H.y. CKOJIBKO MOJIb-3KBUBAJICHTOB OCH/JIa CEPHI (4) IPH 3TOM MOITYIHIOCH?

Bapuanr 4

1. Paccuuraiite 00beM BOJIbI, HEOOX0MUMBbIH Jitst ipurotoBiieHus 200 mu pactBopa HCI ¢
MOJISIpHOM KOHIIeHTparueld 2M u mioTHoCThio 1,07 /M.

2. Ckonbko rpamm Na;COs nmotpedyercs Ay moiaHoro B3aumoaericteus 600 mur 0,5H pactBopa
HNO:s3.

3. Uemy paBHa MOJISIpHAsi Macca U MOJISIpHAsi Macca SKBUBAJICHTA CIEIYIOIINX COSTUHEHUI
H3POg4, BaCl,, KOH ?

N

Bapuant 5
1. Ha nelitpanu3zamnuio pactBopa oobemom 20 11 ¢ HopMmansHOU KoHneHTpanuei 0,2 H tpedyercst
coJIstHasE KucinoTa oobeMoM 10 muTpoB. PaccunTaiite MOISIpHYIO KOHIICHTPAITUIO M TUTP
pacTBOpa COJSHOW KUCIIOTHI.
2. OmnpenenuTe MOJISIPHYIO MAacCy SKBUBAJICHTA KUCIIOTHI, €CJIM Ha HEHTpaJIN3aIluio pacTBOPA,
conepxariero 0,49 rpamm kucnoTsl, u3pacxonosano 20 mia 0,5 H menoun.
3. Ckoabko MoJb-3kBTBasIeHTOB cogepkutcs B 31  NiSOs, B 3,65 r HCI.
Bapuanr 6
1. KakoBa maccoBas J0J1sl pAaCTBOPEHHOT'O BEIIIECTBA, MOJYYCHHOTO PAaCTBOPEHUEM B | TUTpe
BOJIBI TIPH H.y. 12 IUTPOB XJIOPHCTOTO BOIOpOIA?
2. Maccosas nons pactBopa KOH ¢ motHocthio 1,28 /M1, paBHa 30%. Onpenenure TUTP
pacTtBopa.
3. Yemy paBHa macca MoJist 5kBuBasieHTOB Al2(SO4)3, H3BO4?

KonTtpouabnas pa6ora Ne2.

Tewma: «PacTBOpPBI AIEKTPOIUTOBY
YacTtb 1

BeiGepute cBoil BapuaHT cocTaBa pacTBopa B Ta0I. 1 U BBIMOJHUTE CIIEAYIOIINE 3adaHUSA:

1. PaccuwuTaiiTe HOHHYIO CUITy pacTBOpa.

2. Omnpenenure akTHBHOCTh HOHOB H "M aKTHBHOCTH MOHOB, €CIIM HOMED Balllero BapHaHTa
HEYETHBIH, i akTuBHOCT, OH™ 1 aKTHBHOCTH MOHOB METaJlIa, €CJIM y BaCc YETHBIN BapUaHT.

3. Boruucnure pH pactBopa.

Il. Ucxoonwvie oannvie 0ns 3a0anus Tabnuma 1

Ne Ne
BapUaHT CocraB pacTBopa BapHaH CocraB pacTBopa

a Ta
1 0.06M HCL +0.02M Na CL 16 0.05M Ca(OH)>+ 0.05M CaCl»
2 0.05M NaOH + 0.03M NaCL 17 0.03 M HCL +0.03M KCL
3 0.0l MHCL +0.02M CaClLz 18 0.04 M NaOH+ 0.01 M NaNOs
4 0.02M NaOH + 0.02M NaBr 19 0.01M H2S04+ 0.02M Li2SO4
5 0.03 M H NO3+ 0.02M K NO3 20 0.02M LIiOH + 0. 01 MLi2SO4
6 0.04 M KOH + 0.04M KNO3 21 0.05M HCL +0.03M NaCL
7 0.02 M HNO3+0.01 M LiNO3 22 0.05 M NaOH +0.01M NaCL
8 0.08M KOH + 0.08M KCL 23 0.03M HCL + CaClL»
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 KNOs
11 0.04M HBr+ 0.05 M NaBr 26 0.04M KOH + 0.02 M KNOs
12 0.03M LiOH + 0.04 ML iCL 27 0.02 MHNO3 + 0.03 M NaNOs

10



13 0.05M H> S Os4+ 0.05M Na,SO.4 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 H2SO4 + 0.02 M K2S04 30 0.01M KOH + 0.07M KBr
Yacts 2

B Tabauue 2 npeacraBieHsl caadble 2IeKTPOIUThL. BriGepuTe cBOM BapHaHT pacTBOpa U

OTBETHTE Ha BOIIPOCHI 4 — 7.

4. HanumuTe ypaBHEHHE AUCCOLMAIIUH IEKTPOJIUTA (MHOTOCTYIIEHYATOE, €CITU 3TO

HEO0OXOIMMO).

5. Hanmmute BbIpa)keHHE KOHCTAHTHI JUCCOIMALIMY JIEKTPOIUTA Yepe3 KOHICHTPAIUU
KOMITOHEHTOB COCTaBa PacTBOpa (TOJBKO s | CTyNEeHH JUCCOLUALNN).

6. Paccuuraiite KoHIeHTpanuio HoHoB H™ (ecnm Bam BapuanT uetHblit) win OH™ (eciu Bapuant

HEYETHBIN ).
7. Breruncnure 3Hauenue pH pactsopa.

Il. Ucxoonwvie oannvie 0 3a0anus Tabmuma 2
Ne Ne
BapHaHT PacTtBop anekrponura BapHaHT PactBop snekrposnra
a a
1 0.007M NH4OH 16 0.3 M H3POq4
2 0.05M H3AsOs 17 5x10° M HF
3 1x 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 H3BOs
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)s 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 H2SiO3 29
15 1 x10® M H2S03 30

-7 6aioB (Mo pe3ynbTaTaM MEPBOM KOHTPOJIBLHOU paboThl) ymeHue onpenesite Crocoosb
BBIPQXEHHS KOHIIEHTPAIIMH PACTBOPOB(MUHUMYM 0asioB)

— 8 6aioB (10 pe3yapTaTaM BTOPOH KOHTPOJIBHOM paboThl), yMeHue onpeaensats pH pactBopos

3IIEKTPOIUTOB (MUHUMYM OaJljioB)

-10 6amnoB

JJ1s IpOMeKyTOYHOM aTTeCTALMHU:

HpOMC)KYTO‘-IHaSI aTTeCTanus

DK3aMeH

3aJJaHUE BBIIIOJIHEHO MOJTHOCTHIO, C(POPMHUPOBAHBI BBIBOJIBI (MAKCUMYM OaJlIOB)

3K3aMCHaHHOHHBIﬁ OWJIET BKIIFOYACT ABa TCOPECTUUYCCKUX BOIIPOCA U MMPAKTUICCKOC 3aIaHUC.
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[Tpumepsl TeopeTUYECKHX BOIPOCOB OumieTa:

Crtpoenue aToma: siiepHas MoJienb Pesepdopmaa, Teopust bopa, mpeamnonoxenus ne bpoiins.
CKopoCTbh TOMOT€HHBIX XMMHUECKUX PEaKlUii, 3aKOH JeWCTBUS Macc.

CtpoeHre MHOTO3JIEKTPOHHBIX aTOMOB — ITPaBUJIA U IPUHIIUIIBI 3aIIOTHEHHS SJICKTPOHHBIX
000JI0YEK.

Cnioco0OsbI BeIpakeHHs KOHIIEHTpaluii pactBopoB W, M, N.

ok wWwhE

KBaHTOBBIC UnCHa: TIIaBHOE, OpOUTATHHOE, MATHUTHOE, CTUHOBOE, HX CMBICI.
[Ipumepsl IpakTUUECKUX 3a1aHHI:
1. Ckonbko rpammoB H2S0O4 conepxurcs B 200 M1 2M pactBopa?

2. KakuMu 3HaueHUSIMH KBAaHTOBBIX YHCEIN N, |, m| XapakTepu3yercsi aTOMHast OpOTaib
(OpMUPYIOLIETO AIIEKTPOHA B aTOME TUTaHA?

3. Ckonbko rpamm NaOH HeoOxonumo B3sTh At npurotosieHust 500 miu 0,1 H pactBopa? Kakosa
MOJISIpHAsi KOHLEHTPALUs 3TOTO pacTBopa’?

4. Kakoii o6seM 3 H pactBopa H2SO4 moTpebyercs mis npurorosnenns 1 am° 0,5 u pacTBopa?
Bpems noarorosku orsera — 60 MUHYT.

[Tpumep mikansl ouennBanuss KM

ITo pe3ynbraTam OTBETa Ha 3K3aMEHE BBICTABIISETCS:

- 36-40 6ay10B, €cM MPaBUJIBHO BBINOJIHEHO IPAKTHYECKOE 3a/laHKe, U IPH OTBETE Ha BOIPOCHI
HK3aMEHALlMOHHOTO OMIeTa U Ha JJOMOJIHUTENIbHBIE BOIIPOCH 00YYarOIUIICs TOKa3all, 4TO BIaJeeT
MaTepHaJIoM U3y4eHHOH JUCIUITIIMHBL, CBOOOIHO MPUMEHSET CBOM 3HAHUS JUIsl OOBSICHEHUS
pa3IUYHbIX (DAKTOB WM pPEIICHUs 3a]aY;

- 26-35, ecniu IPaBWIIBHO BBHITIOIHEHO MMPAKTHYECKOE 33JaHNE WITH B HEM JIOITYIIIEHO He 0oJiee OTHOM
OLIMOKH, KOTOpasi ObUIa CAMOCTOSITENILHO UCTIpaBiIeHa 00yJatoLIMMCs, ¥ IPH OTBETE Ha BOIPOCHI
9K3aMEHAIIMOHHOTO OMIIeTa U Ha JTOTIOJIHUTEIFHBIE BOMIPOCH 00YJaIOIIUIiCs OITyCcKaeT Herpyoble
OIINOKH,

- 20-25 6anoB, ecay B BBITIOJHEHHOM PAKTUYECKOM 3a/IaHUH JIOMYIIEHBI TPYObIe OMINOKH,
KOTOPBIE 3aTE€M HCIIPaBIIEHbl 00YJarOIUMCS IIPH YYAaCTHH HK3aMEHATOpa WM MPAKTHUECKOE 3aJaHHe
HE BBINOJIHEHO B MOJIHOM 00beME, HO O0YUarOLIHIICs CMOT JOBECTH PEIlIEHUE 10 KOHIIAa TPH Y4acTUu
9K3aMeHaTopa, U B OTBETaX Ha BOIPOCHI 3K3aMEHALMOHHOT0 OMJIeTa JOMYIIEHbI OIINOKY;

- 0 Gay10B, eciau MPaKTHUYECKOE 3aaHNe HE BBIMOJIHEHO WM He JaHbI OTBETHI Ha BOTIPOCHI
HK3aMEHALIMOHHOTO OMieTa ¥ HE BBITIOJHEHBI KpUTepuu AJis Kareropuu 20-25 6aos.

OreHKa 1o TUCIUTIINHE OMPEIESIETCs B COOTBETCTBUU ¢ [looxennemM o 0autbHO-pEUTUHTOBOM
cucreme Juis ctyaeHToB ¢uinana HUY «M3W» B r. BoimkckoM 10 COBOKYITHOCTH PE3Y/IbTaTOB
TEKYIIEr0 KOHTPOJIS YCIIEBAEMOCTH U 3K3aMEHAIIMOHHON COCTaBIISIONIEH.

B 3aBucumocTy o1 KonmuecTBa 0ayioB 3a AUCIUILTUHY BBICTABIISETCS:
Onenka -KommuectBo 6amoB

oreHka 5 («otmuyroy) -90 — 100 6amioB

oreHka 4 («xopormio)- 76 — 89 6amion
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oreHKa 3 («yIOBIETBOPUTENLHOY) -60 — 75 GamioB
OIIeHKA 2 («HEYIOBIECTBOPUTENBHO»)- 0 — 59 GamioB
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