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1. IEJIX U 3BAJAYU OCBOEHUS JTUCHUITJIMHBI (MOAYJISA, TIPAKTUKHA).

B TUII MPAKTHUKH. CIT b U ®POPMA (®POPMBD EE ITPOBEJIEHUA
JuctnmumHa « XuMUsD) SBISIETCS TUCIIMIUTHHONW 0a30BOM YacTH MPOTpaMMBbl OakaliaBpruaTa Mo HapaBJIeHHIO TOTOTOBKH
13.03.01 "TemnosHepreTuka u TemaoTexHuka". Lleapto mpenogaBanus IUCIUIUIMHBL SBISETCS 3HAKOMCTBO C OCHOBHBIMH
MOHATHUSIMH U 3aKOHAMH XHMHH, 3aKOHOMEPHOCTSMH MPOTEKAHMS XMMUYIECKUX PEAKIINi, C METOTaMU XUMHUICCKHX
WCCIICIOBAHUH, a TAKKe IEMOHCTPAIIHS KIFOUEBOU POJIH, KOTOPYIO 3Ta 00J1aCTh 3HAHUI UTPAET B )KU3HH COBPEMEHHOTO
oO1miecTBa B 1IEJIOM U B TETUIOPHEPIeTUKE U TEIIOTEXHUKE B YaCTHOCTH. Kpome Toro, BMecTe ¢ APYyruMu TUCIMIUTHHAME
0a30B0i1 YacTH, XUMUs IPU3BaHa (POPMUPOBATH TBOPUECKOE MBIIIICHHE Y CTYICHTOB — YMEHHE MHOTOCTOPOHHE H3Yy4aTh
00BEKTHI M TIPOIIECCHI C UCIIOIB30BAHUEM OCHOBHBIX 3aKOHOB €CTECTBCHHOHAYYHBIX TUCIIMIUIHH B MPO(ECCHOHATBHOM
JIEITEILHOCTH.

OCHOBHBIMH 33aa4aMU IIPU HU3YIEHUH AUCIUIUTHHEI ABIIOTCS: COBPEMEHHOE, BCEOOBEMITIONIEE i CHCTEMAaTHIECKOEe
M3JI0’KCHHE OCHOB XMMHUH; PACCMOTPEHUE OCHOBHBIX KOHIIENINH U 3aKOHOB, ONPEACISIONINX XUMHIECKYI0 (GopMy
JIBIDKEHHSI MATEPUH; O3HAKOMIJIEHHE € BOIIPOCAMU XUMHUECKON IKOJIOTHH, METOJaMH (PU3UKO-XMMUYECKOTO aHaIn3a 1
XUMHYECKOI'0 3KCIIEPUMEHTA; 3HAKOMCTBO C XUMUUYECKUMH H 3IEKTPOXUMUYECKUMHU NTPOLIECCaMU, IPUMEHIEMBIMU B
CTPOUTENBCTBE; PA3BUTHE Y OYAYIINX CHENHAIICTOB CIIOCOOHOCTEH OIEHUBATh ITOCICACTBHS CBOCH IESTEINBHOCTH C
TOYKHU 3PEHUS UX 3HAYCHMS JJIS1 OKPYKAIOIIEH cpebl U 00IIecTBa.

2. MECTO JUCIUIVIMHBI MO AYJIsA, MTPAKTUKHN) B CTPYKTYPE OBPA3OBATEJIbBHOU ITPOT'PAMMBbI

Hukn (pazmen) OIT: | b1.0

2.1 | TpeGoBaHusl K IpeIBAPUTEIbHOM IIOATOTOBKE 00y4aIOLIEToCs:

2.1.1 I/I3y‘{eHI/IC JUCHUIIIIMHBI OCHOBBIBACTCA HA 0a3e MIKOJILHOTO KypcCa XUMHUH.

2.2 | JucuMmimHbl (MOTY/IM) ¥ MPAKTHKH, ISl KOTOPBIX 0CBOEHHE JAHHOM TUCHUILINHBI (MOXY/Is1) HEOGX0TUMO KaK
npeamecTBYyoIIee:

2.2.1 [[ToaroroBka K MpoLEAype 3aIUThI ¥ 3aIIUTa BHITYCKHON KBaIH()UKAIIMOHHON PaboThI

3. KOMIIETEHIIMHY OBYYAIOIIETOCSI, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSI TMCIUTILIMHBI
(MOJIYJISI, TIPAKTHKH)

OIIK-3: Cnioco0eH NpUMEHATH COOTBETCTBYIOIMI QU3MKO-MATEMATHYECKUI aNnapaT, MeTOAbl AHAIN3A U
MO/IeJINPOBAHMS, TEOPETHYECKOT0 H IKCIIEPHMEHTAJIbHOI0 HCC/IeI0BAHMS MPH PelleHHH MPodecCHOHATBHBIX 3a1a4

OIIK-3.3: [Jemoncmpupyem nonumanue Xumuueckux npoyeccos u npumensem 0CHO8Hble 3aKOHbl XUMUU.

Pesynbrarsl 00ydenus: CTy/eHT 3HaET: - OCHOBHBIC IOHSTHS, 3aKOHBI H MOJIETIH XMMHYECKHX CHCTEM, PEaKI[HOHHYIO CIOCOOHOCTh
BEIIIECTB;- CBOWCTBA OCHOBHBIX BUI0B XUMHUYECKUX BEILECTB M KIIACCOB XMMHUYECKUX 00BEKTOB;- 3aKOHOMEPHOCTH MPOTEKAHNS
XMMHYECKHUX PEAKIHH, OCHOBBI OKHCIINTEIFHO-BOCCTAHOBUTEIBHBIX IIPOIIECCOB, B TOM YHCIIE KOPPO3HOHHBIE IPOIECCH METAJIIOB H
METO/IBI 3aIUTHl METAJUIOB OT KOPPO3HH.

CTyIeHT yMeerT:- pelaTh NPakTHIECKHUE 331a4H 10 KOJIMYECTBEHHBIM pacyéTaM cOCTaBa PacTBOPOB, KHHETHIECKHM,
TEPMOXHMHYECKAM U TEPMOJHHAMUIECKIM PAacueTaM;- COCTABIIATh YPaBHEHHSI HOHOOOMEHHBIX M OKHCIIUTEIBHO-
BOCCTAHOBHUTEIIBHBIX PEAKIIH, THIPOIII3a CONEH, MPOIECCOB KOPPO3UU METAJIIOB H 3AIIUTEI OT KOPPO3UHL.

CTyIeHT MMeeT HaBBIKU: - ONPE/ICNICHUsI BO3MOXKHOCTH IPOTEKaHUsI XUMMUYECKUX PEAKIU B Pa3JIMYHBIX YCIOBUSX U OLICHKH MX
HOCIIEJICTBHUI;- NCCIIEA0BATENBCKON EATEIBHOCTH (IIOCTAaHOBKA 331a4H B JIAOOPAaTOPHOH paboTe MM OTAEIBEHOM OIIBITE,
TeopeTHIecKoe 0OOCHOBAHNE U HKCIIEPHMEHTAIBHAS IPOBEPKA €€ PELICHM).

CryneHT BrajeeT OOMMMH MpaBUIaMU TEXHUKH 0€30MaCHOCTH MPH 00paIleHn! ¢ XUMHYECKOH TOCY/ 10, 1ab0paTOpHBIM
000py/I0BaHUEM U XMMHYECKUMH PEAKTHBAMH.

4. CTPYKTYPA U COJAEPKAHHUE JUCIUITJIMHBI (MOAYJIA, IIPAKTUKH)

Kon HaumeHnoBaHue pa3/ieioB U TeM /BU 3aHATHS/ Cemectp / | HacoB ®opma
3aHATUS Kvpce KOHTPOJISA
1 Paznen 1. O6yuenne
1.1 OCHOBHBIE 3aKOHBI U TOHATHS XuMuu /Tema/ 2 0
1.1.1 OCHOBHBIEC 3aKOHBI U TIOHATHS XUMHH /JIeK/ 2 2 2
1.2 Crpoenue atoma /Tema/ 2 0
1.2.1 CTpoeHHe aToMa U CHCTEMAaTHKa XUMHUYECKUX 3JIeMEeHTOB /JIek/ 2 2 C)
1.3 Xumnueckast cBs3b /Tema/ 2 0
1.3.1 Xumudeckas cBs3b /JIex/ 2 2 3
1.4 Knaccudukaius 1 HOMEHKJIATypa HEOPraHUIeCKUX coequHenuit /Tema/ 2 0
1.4.1 Knaccudukarys 1 HOMCHKIIaTypa HEOPraHUYECKHX coeAnHeHuit /JIex/ 2 4 9,K
142 IoaroroBka u HaIMCaHHE KOHTPOIBHOM padoTsl /Cp/ 2 4 K
143 KonTtponshas pabora "Knaccudukanus 1 HOMEHKJIATypa HEOPraHUIEeCKUX 2 0 K
BemectB" /KoHTp.pad./
1.5 XuMmndeckast KHHETHKA U paBHOBecue /Tema/ 0
1.5.1 XuMmpdecKkast KHHETHKA U paBHOBecHe /JIek/ 2 4 €]
1.5.2 CKOpOCTb XUMHUYECKUX peakituii /J1ad/ 2 4 Ko, K




1.53 Xumunueckoe pasHoBecue /J1a6/ 2 2 Ko, K
1.5.4 Karanus /J1a6/ 2 2 Ko, K
1.5.5 IMoaroroBka k 1a00paTOPHBIM U K KOHTPOJIBHOMH padote /Cp/ 2 8 Ko, K
1.5.6 KontponsHas paboTa "Knunernka xummdeckux nporeccos” /KorTp.pab./ 2 0 K
1.6 OHepreTrka XMMUYECKHX Iporeccos /Tema/ 2 0
1.6.1 DHepreTrka XUMHUUECKUX TporieccoB /JIek/ 2 2 C)
1.6.2 Wzyuenwne nexknmonnoro Marepuaia /Cp/ 2 2 C)
1.7 PactBops! /Tema/ 2 0
1.7.1 PactBops! /JIex/ 2 4 3
1.7.2 HonooOMeHHbIe peakiin /J1ad/ 2 2 Ko, K
1.7.3 BozaopoaHblii Toka3aTesb 1 THAPoIu3 conel /J1ad/ 2 4 Ko, K
1.7.4 IIpoussenenue pacrsopumocts /J1a6/ 2 2 Ko, K
1.7.5 ITonroToBka K KOHTPOJIbHOM padoTe U JabopaTopHbiM padotam /Cp/ 2 6 Ko, K
1.7.6 KontpossHas pabora "CrocoObl BeIpaKeHUsT KOHIICHTPAIUI 2 0 K
pactBopoB" /KoHTp.pab./
1.8 OKHUCIIUTETFHO-BOCCTAHOBUTEIBHBIC TIpotiecch /Tema/ 2 0
1.8.1 Onexrpoxumus /JIex/ 2 4 2
1.8.2 OKHUCIIUTETLHO-BOCCTAHOBUTEIBHBIC peakiuu /J1a6/ 2 2 Ko,K
1.8.3 TaneBannyeckuii snement /J1ad/ 2 2 Ko,K
1.8.4 Dnextponus /J1ad/ 2 2 Ko, K
1.8.5 MOJrOTOBKA K JIAOOPATOPHBIM paboTaM M KOHTPOJIBHBIM padoTam /Cp/ 2 10 Ko, K
1.8.6 KoHnTposbHas pabota "OKUCIUTETBHO-BOCCTAHOBUTEIBHBIC 2 0 K
peaxin" /KouTp.pad./
1.8.7 KonTtponsHas padota "Dnextpoxumus” /KoHTp.pabd./ 2 0 K
1.9 Kopposus MeTauioB, MeTOIBI 3aIIUTH OT kKoppo3uu /Tema/ 2 0
1.9.1 Koppo3sus MeTamioB, METOIbI 3alUTHI OT KOppo3uu /JIek/ 2 4 C)
1.9.2 Koppo3zus metasmos /J1a6/ 2 2 Ko, K
1.9.3 3amnura MeTaIIoB OT Koppo3uw /J1a6/ 2 4 Ko, K
1.9.4 ITonroroska Kk 1abopatopHbiM padbotam /Cp/ 2 4 Ko, K
1.10 JlucrepcHble CHCTEMBI M TOBEPXHOCTHBIE siBJeHus /Tema/ 2 0
1.10.1 | JIucnepcHble CHCTEMBI M MOBEPXHOCTHBIE siBNeHUs /JIex/ 2 4 €]
1.10.2 | Konmounnslie pactBopsl /J1ab/ 2 4 Ko, K
1.10.3 | IToxroroska k naboparopuoii padore /Cp/ 2 4 Ko, K
1.10.4 | M3y4yeHue NeKIHOHHOTO MaTepHana o kypey "Xumus" /Cp/ 2 6 Ko, D
2 Paznen 2. [Ipomexyrounasi aTrecTanus
2.1 Ok3ameH /Tema/ 2 0
2.1.1 IoaroroBka K sK3aMeHy /OK3aMeH/ 2 35.65 3
2.1.2 KonrakTHas padota c [TI1C /KoPa/ 2 0.35 3

[Mpumeuanne. ®opmer koHTpOIIS: DK — 3Kk3aMmeH, K- koHTpossHas pabota, Ko- koHTposHEI onpoc, C3- cemecTpoBoe 3ananue, 3-3adet, OI1
-OTYeT MO MpaKTHKe, 31-3a1anue, P-pedepar.

5. ®OHJI OHIEHOYHBIX CPEJICTB

OueHOYHbIE CPEACTBA IUIAHUPYEMBIX PpE3YJbTaTOB OOYdeHUs IpeACTaBICHBl B BHAe (GOHIOB ouneHouHbIX cpencts (POC),
pa3pabOTaHHBIX B COOTBETCTBHHM C JIOKAJIGHBIM HOPMATHBHBIM akToM YyHuBepcutera. ®OC MokeT OBITH TpENCTaBICH B
IIpunoxenun k pabouei mporpamme.

1. ITepevyeHb KOMOETCHIUH, POPMUPYEMBIX B PE3YJIBTATE OCBOCHUS TUCIUILIHHBI:
OIIK-2.3: CriocoOeH MpUMEHATh COOTBETCTBYIONIHI (PU3NKO-MAaTEeMAaTHUSCKHUI anmapar, METOIbl aHAJTU3a U MOJICITUPOBAHNS,
TEOPETUIECKOTO U DKCTIEPUMEHTAIBHOTO UCCIICAOBAHUS TIPU PEIICHUH MPOPECCHOHATBHBIX 33/1a4.

2. IToka3aTenu U KpUTEPUU OLIEHUBAaHHs KOMIETEHIIUH

OIIK-2.3: KoHTpOoIHpyeMBIe pa3aensl - TeMbI 1-10; oeHOYHBIe CpeacTBa — KOHTPOIBHBIH OMpoC (0YHO IIH AUCTAHIIMOHHO B
cpene DMOC), koHTpoIBbHAS paboTa (0YHO WK AUCTAaHIHUOHHO B cpeae DMOC), sx3aMeH(0YHO I TUCTAHITUOHHO C
npumerenueM DMOC)

3. OnucaHye mKajl OLCHUBAHUS
3.1. Kpurepuu u mkania OleHUBaHUS 110 OLIEHOYHOMY cpecTBY « KOHTPONIBHBII Onpoc» MpU NPOBEJACHUN B OUHON MK




nucTaHIMoHHOH Gopme B cpeae DJOUC
[[Ikana ouenuBanus (MHTEepBa) OayioB)  Kpurepuil oneHuBaHUS

3 KoHTponBHEI Onpoc BEIMTOTHEH Ha BEICOKOM ypoBHE (oTBeTHl Ha 80-100% mpaBHITBHEIE)

2 KoHTpomnpHBIH OMpOC BEITIONHEH Ha XopomeM ypoBHe (0TBeThl Ha 70-79 % mpaBuibHBIE)

1 KoHTponbHBII 0IpOC BHIMOIHEH Ha yIOBICTBOPHTENBHOM YpoBHE (0TBETHI Ha 50 -69 % mpaBHUIBHBIC)

0 KoHTposbHBIH ONpOC BHINONHEH Ha HEYJOBIETBOPUTEIBHOM YpPOBHE (OTBETHI NpaBMIIbHbIE MeHee, yeM Ha 50 %)

3.2. Kpurepun u mkana OLEHUBAHUS [0 OLICHOUHOMY cpeAcTBY «KoHTpombHas paboTa» NpH NPOBEACHUU B OUHOH MITN
JMUCTaHIIMOHHON opme B cpere DOUC
[ITkana onenuBanus (nHTEpBAI OamwioB)  Kpurepwii oneHnBaHUSA

5 KonTponsHast paboTa BBIIONHEHA Ha BEICOKOM ypoBHE (0TBeTH Ha 80-100% mnpaBuibHEBIC)

3 KontponbHast paboTa BBIIONHEHA Ha XOpolleM ypoBHe (0TBeThI Ha 70-79 % mpaBuibHBIE)

1 KoHTponbHast paboTa BBIIIOJIHEHA HA YOBICTBOPUTEIBEHOM ypoBHE (0TBeTHI Ha 50 -69 % mpaBIIIBHBIC)

0 KonTpomnsHast paboTa BBIIIOIIHEHA HAa HEYIOBICTBOPUTEIFHOM YPOBHE (OTBETHI NPaBUIIBHEIE MeHee, 4eM Ha 50 %)

3.3. Kputepuu 1 1rkana oleHUBaHUS 110 OIIEHOYHOMY CPECTBY «DK3aMeH» IIPH IPOBEACHUN B OYHOH MU JUCTAHIIMOHHON (opme
B cpene DOUC

[Tkana onenuBanus (nHTEpBAI OamwioB)  Kpurepwii oneHHBaHUSA

35—-40 OtBeTH Ha BOIPOCH! BHINIOJHEHBI HA BEICOKOM ypoBHE (oTBeTH HA 90-100% mpaBunbHEIE)

25-34 OTBeTHI Ha BONIPOCHI BHIMOTHEHBI HA XopoleM ypoBHe (oTBeThl Ha 70-89 % mpaBuibHBIE)

15-24 OTBeTHI Ha BOIPOCHI BHIMOJIHEHB! HAa YAOBJIETBOPUTENBLHOM YpoBHE (0TBeTHI Ha 50 -69 % npaBUIIBHbIC)

MeHee 15 OTBeTH Ha BOIPOCH! BHINTOJHEHB Ha HEYIOBICTBOPUTEIIFHOM YPOBHE (OTBETHI IPaBUIIBHBIE MeHee, 4eM Ha 50 %)

4. IIpuMepbl TULIOBBIX KOHTPOJIBHBIX 33/1aHUH [0 KaXXIOMYy OLIEHOYHOMY CPEJICTBY, OIPEEIIIOINE IPOLEAYpPhl OLEHUBAHUS
3HAHUH, yMEHUH, HABBIKOB, OIIBITA JESTEIBHOCTH

4.1 IlpumepHBIi CIUCOK 33JaHUH JUI OLIEHOYHOT'O cpencTBa «KOHTPOIBHBIM Opocy

KonTponbHsIii orpoc 1o 1adopaTopHbIM paboTaM MOXKET MPOBOAUTHCS B OJHOM M3 ABYX (POPM — OYHO MM TUCTAHIIMOHHO B Cpelie
OUOC ynuBepcurera.

4.1.1. TlpumepHbIe 3aJaHus IS IPOBEACHUST KOHTPOJIBHOTO OMPOCa B OYHOM (hopme

JlaGoparopnas padota Ne 3. CKOpocTh XUMHUYECKHX PEAKIIHA.

L. T'omoreHHbIe U reTeporeHHsle npouecchl. [lonsaTus: cucrema, ¢aza. UTo Ha3bIBaeTCS CKOPOCTHIO XUMHUYECKOH PEaKIUu B
TOMOTEHHBIX M TeTePOTEHHBIX ITporeccax. PacdeTHbie (pOpMyITBl, €MHUIEI H3MEPEHUS.
2. Bo cKkoiBKO pa3 yBETHUYHTCS CKOPOCTh (KOHCTAHTA CKOPOCTH) XMMHUYECKOH PEakIWy IIPU MOBBIIICHUN TeMIepaTyphl Ha

40 0C, ecniu TemnepaTypHbIi KOG GHUIUEHT peakuuu paBeH 27

Jlaboparophas pabota Ne 4. KaTtanus.
1. Kakue peakiuu Ha3bpIBaroTCs Karanutudeckumu? [IpuBecTu mpuMepsl.
2. JlaTe ompeneneHue roMOreHHOro Karanusa. IIpuBecTu npuMeps!, 00bACHUTh MEXaHU3M FOMOTEHHOTO KaTajau3a.

JlabopaTopHast paboTa Ne 4a. Xummdaeckoe paBHOBECHE.
I. OO0paTtuMble 1 HeOOpaTUMble XUMUYECKUe mporecchl. [IpuBecTn npumepsl.
2. B kakoM HampaBieHHM OyZleT CMEIaThcsl paBHOBECHE C ITOBBIIICHUEM TEMIIEPATYPHI M JIABICHMS JUIS CJICYFOLINX
00paTHMBIX peaKInii:
2NO + 02 <> 2NO2, -AH,
302 <203 , +AH,
2H20 + 02 «+» H202, -AH
2CO +02 « 2C02, -AH.
3anucarb BEIpaXKEHUS JUIsl KOHCTAHT PABHOBECHS! JIJAaHHBIX CHCTEM.

Jlaboparophas pabota Ne 5. loHOOOMEHHEIE peaKIny.
1. Kakue peakiuu Ha3pIBaroTCs HOHOOOMEHHBIMH? [IpuMepsl. Y CTaHOBUTH, KaKHe U3 CIEAYIOMUX PEaKIHi SBISIOTCS
MOHOOOMEHHBIMHU. 3aIiCcaTh X B IIOJIHOM U COKPAILlEHHOM BH/JE:
AgNO3 + NaCl « AgCl|+ NaNO3
Na2S + H2SO4 < Na2S04 + H2S1
Ba(OH)2 + 2HNO3 « Ba(NO3)2 + 2H20
2. CocTaBbTe 10 JBa IOJHBIX (MOJICKYJSIPHBIX) YPABHEHHMS IS CIEAYIOIIMX PEaKInii:
Cu 2+ + H2S < CuS| +2H+
Mg(OH)2 + 2H+ <> Mg 2+ +2H20

Jlaboparophas pabota Ne 6. [IpousBeieHre pacCTBOPUMOCTH.
1. Omnpenenuts pactBopumocTs PbCl2, ecnu nmpousseneHne pacTBOPHMOCTH paBHO 1,7*10-5.
2. Uro Takoe MOHHOE MpousBereHne Boabl? KakuM 06pa3zoM OHO BBIUMCIIEHO?

Jlaboparophas pabota Ne 7. Tuaponus coneit.

1. Hatp ompenenenue ruaponusa coneil. Kakue conu He moasepratorcs runponusy? [Ipumepsr.

2. B kakoii 11BeT Oy/eT okpailieH JakMyc B BOIHBIX pacTBopax coseii: NH4Cl, K2SO4, Na2SO3. OtBeT 060CHOBaThH
YpaBHEHUSIMH PEAKIINH.

JlaGoparopnas pabota Ne 8. OKUCTUTETBHO-BOCCTAHOBUTEIBHBIE PEAKIHH.




1. [IpuBeauTe mpuUMepsl peaku BHYTPUMOJIEKYISPHOTO OKHCICHUS-BOCCTaHOBIICHHUSI.

2. Ha ocHOBaHMU 3IIEKTPOHHO-MOHHBIX YPaBHEHHH paccTaBbTe KO3()(UIMEHTHI B ypaBHCHUAX PEaKIMi, UAYIINX MO
cXeMam:

FeSO4 + 02 + H20 = FeOHSO4

As + CI2 + H20 = H3As04 + HCl

JlaboparopHas pabota Ne 9. 'aTbBaHWUUYESCKHIA JIIEMEHT.

1. PaccuuraiiTe moTeHIMaNn KaAMHEBOTO 31eKTpoja, omymenHoro B 0,001 M pacteop CdCI2.

2. Berunciute D/IC raJlbBAaHHYECKOTO dJIEMEHTa, 00Pa30BaHHOTO CEPEOPSHBIM 3JCKTPOIOM, Morpy:keHHbM B 0,01 M
pacTBOp HHTpaTa cepedpa U ITTATHHOBBIM JIEKTPOIOM, IorpykeHHBIM B 0,1 M pacTBOp a30THOH KHCIOTHL. [laliTe cXeMaTHIeCKyIo
3aIUCh 3TOTO MIEMEHTA U HAIIUIIUTE 3JIEKTPOHHBIC YPABHEHNUS MIPOIIECCOB, IPOTEKAIOMINX Ha aHOAE U KaToJIe.

JlaboparopHas padota Ne 10. DnaekTpomus.

1. Hammmure, kakne mpomecchl IPOTEKaoT Ha aHOAE W KaToJe IPH 3JIEKTPOJIM3e BOAHOTO pacTBopa M pactuiasa SnCl2.

2. Omnpenenure culy TOKa, HEOOXOIUMYIO ISl IpoLiecca MEKTPOIIN3a paciyiaBa XJIopHaa MarHus B Tedenue 10 gacoB mpu
BBIXOJIE 110 TOKY 85%, 4T00bI nosryuuTh 0,5 KT METaJUIMUECKOro MarHus. Hanummre ypaBHEHUS 37IEKTPOJHBIX IPOLIECCOB.

JlabopaTopHas padota Ne 11. Koppo3us meramnos.

1. Knaccudukanust 371eKTpOAHBIX MPOLECCOB 0 XapaKTepy MOBPEXKICHHUS.

2. Kax nporekaer arMocdepHast KOPpo3Hsl JIyKEHOTO XKeJIe30 U JIYKEHOH MeIH, ecli
MOKpHITHE HapymIeHo? CocTaBbTe AJIEKTPOHHBIC YPAaBHESHHS aHOJHOTO M KaTOIHOTO
nponeccoB. KakoB cocTaB MpoIyKTOB KOPPO3HH?

JlabopatopHas pabota Ne 12. 3amura MeTalIoB OT KOPPO3UH.

1. Kaxoe mokpbITHe Ha3bIBaeTCsl aHOAHBIM M Kakoe KaToaHbIM? Ha3oBuTe HECKOJIBbKO METAJUIOB, KOTOPBIE MOT'YT
CIIYXKHTb JUIl aHOAHOTO U KaTOAHOTO MOKPBITHUS JKee3a. CocTtaBbTe dEKTPOHHBIE YPaBHEHHS aHOAHOTO U KaTOIHOTO
IIPOLIECCOB, IPOUCXOASALINX, IIPU KOPPO3UH KEeJe3a, TOKPHITOr0 ME/IBIO BO BIIAYKHOM BO3/1yX€ U B CHIIBHOKHUCIION cpefe.

2. Kakne BemecTBa Ha3pIBaroTCS MHrHONTOpaMu. CBOWCTBAa MHIMOMTOPOB. [ KakuX Iefied OHM IPUMEHSIOTCS?

Jlaboparophas padota Nel4. KosmouHbie pacTBOPHI.

L. Krnaccudukanms TuCIepcHBIX CHCTEM TI0 pa3Mepy YacTHII.

2. 30J1b KPEMHHUEBOH KUCIIOTHI OBUI MOydeH Ipu B3anmopeiicTsuu pactBopoB K2SiO3 u HCI. Hanmmmre dhopmyry
MHULEIUIBI TOTy4EHHOTO 30711 ¥ ONPEJIeNINTE, KAKOW U3 3JIEKTPOJIMTOB ObLIT B M30BITKE, €CIIH IPOTHBOMOHBI B JJIEKTPUYECKOM I10JIe
JBIKYTCS K KaToxy?

JlaGoparopnas padota Ne 16. KecTkoCTb BOBI.

L. Kaxkyro maccy rameHol W3BeCTH HaJI0 IPUOABUTH K 2,5 J1 BOJBI, YTOOBI YCTPAHUTh €€ BPEMEHHYIO JKECTKOCTb, PaBHYIO
4,43 Mr-skxB/n? 3amucaTh ypaBHEHHE ITPOTEKAIOIICH MIPH STOM PEaKIIHH.
2. B uem 3akirouaercs MOHHBIM METON yMSATYEHUS BOABI?

4.2. TIpuMepHBIii CITCOK 3a/laHui 110 OLIEHOYHOMY cpeacTBy «KoHTposbHas pabora»

KonTponsHas paboTa MOKET IPOBOIMUTECSA B OJHOH U3 IBYX (GopM — 09HOI mim mucTanIinoHHo B cpene DVOC yHuBepcureTa.
4.2.1. IIpumepHsle 3a1aHUA AT OUHOH (HOPMBI

KonTponpHas pabora Ne 1 «KonruecTBeHHOE BhIpaKEHHUE KOHIICHTPAIHIN)

Bapuanr 1

1. CKOJIBKO HYXXHO B3SITh THIPOKCHIA KaJust, 4TO0OBI mpUrotoBUTh 500 1 8% —T0
pacTtBopa?

2. Brruncnute HOpManbHYIO (IKBUBAJICHTHYIO) KOHIICHTPAIMIO PacTBOpPA, B
KOTOpPOM MaccoBas J10Ji1 BoaHoro pactBopa CuSO4, pasna 10%. IlnoTHOCTH
pactBopa 1,107 r/cm3

3. Kakyro maccy ¢dochara kamus K3PO4, Heo6X0AUMO B3STh, YTOOBI
npurotoButs 0,5 1 0,8 M pactBopa?

4. Cwmemanu 1,5 11 pactBopa GpocdopHOi KHCIOTH ¢ MaccoBoi noiei 88,06%
(mmotHOCTH 1,72 T/cM”3) 1 1 11 pacTBOpa TOTO K€ BEIIECTBA C MACCOBOH

nomneit 27,05% (mmotHOCTH 1,16 T/cM™3 ). PaccunTaiiTe MaccoByIO OO
PacTBOPEHHOI'O BEIECTBA B ITOJy4YEHHOM pacTBOpeE.

5. B xaxom o6peme 1 H pacTBopa cepHoii kuciotsl H2SO4, conepxurcs 58,8 T
PacTBOPEHHOTO BellecTBa?

KonTponbhas pabora Ne2 «Kiaccugukanus 1 HOMEHKIIATypa HEOPraHUYECKUX COSTMHECHUIY
KonTponsHas padota Ne 2 «Kitaccnguxarys 1 HOMEHKIATypa HEOPTaHHIECKUX COCTHHEHHI
Bapuant Ne 1




1. Paccumrarhk cTenenb okucieHus BoiaeacHHoro aeMenta: KBrO, Cd2SO4(OH)2, H2SiO3 , H2CrO4.

2 OHpeZ[CJ'[I/ITB CTCIICHb OKHUCJICHUSA KOMHJ’ICKCOO6p8.30BaTCJ'[$I 1 Ha3BaTb KOMINJICKCHBIC COCIUHCHUA:

Na2[PiCl4], [Co(NH3)4(CSN)2]CIO3

3. Harmicats hOpMyITbl KOMIUIEKCHBIX COCANHEHHMI:
xnopun TpuaMMmuaxioporatuabi(1l), cynshaT nerTaammuako6ansTa(1ll)

4. CoctaButh (HOpPMYITy COCIMHEHHS: [IHAHOBOAOPOIHAs KKCIOTa, okcus onosa (I1), rumpocynbbu HaTpus,
muruapokcocynsdar oosa (IV), xmopHast KHCIOTa, THAPOCYITbHAT KA.

5. Hasparb coenunenusi: C1207, ReCl6, AI(OH)3, CaWO4, KCr(SO4)2 , Fe(HSO4)2

KontponsHas padota Ne 3 « KuHeTHka XUMHIECKHX TPOIIECCOB

BapuanT 1

L. Bo ckonbko pa3 yBemMUUTCS CKOPOCTH (KOHCTaHTa CKOPOCTH) XMMHUYECKON PEaKIWy TPH MOBHIIICHHH TEMIIEPaTyphl Ha
40 0C, ecniu TemnepaTypHbIi KO3 GHUIUEHT peakuuu paBeH 27

2. HanmcaTh MaTeMaTH4eCKUe BBIpAXKEHUSI UII CKOPOCTEH MPSMBIX M 00paTHBIX peakimii: a) 4NH3 + 502 = 4NO + 6H20.
3. Bo ckoipko pa3 HEOOXOAMMO YBENMUUTh KOHLEHTPAIHIO cepoBoAopoaa miu okcuaa cepsl (IV) mms peakmuu H2S + SO2
[ 3S + 2H20 , 4To6BI B 000MX CITy4asx CKOPOCTh peakiiuy Bo3pocia B 9 pas?

4. DHAOTepMHUYECKas peakius pasiokeHus neHtaxiopuaa dpochopa PCI5 mporekaer nmo ypasuenmto: PCIS()(] PCI3 (1) +

CI2 (r) - Q (AH>0). Kak Hago H3MEHHUTH: TEMIEPaTypy, YTOOBI CMECTUTh PAaBHOBECHE B CTOPOHY IIPSAMOI PEaKIINH — PA3IOKCHUS
PCI5.

5. Hamumure BbIpaskeHHWe KOHCTAaHTHI paBHOBecus Juist mpouecca: Fe(tB) + H2O(map) 7 FeO(tB) + H2(r). Usmenurcs nu
COCTOSIHHE PaBHOBECHS NP N3MEHEHNH TABICHHU?

KontpospHas padora Ne 4 XuMudeckre peakilui B pacCTBOPax
Bapuasnr 1.

1. yCTaHOBI/ITL, KakKue 3 CJICAYIOIIHNX peaKHHﬁ SIBJISFOTCSI HOHOOOMEHHBIMH. 3aMucarh UX B IOJHOM U COKpall€HHOM BHUJC!:
Na2S + H2S04 [ Na2SO4 + H2S1
NH3 + NaClO3 [ N2H4 + NaCl + H20
2. CocraBbTe 10 JIBa MOJIHBIX (MOJIEKYJISIPHBIX) YPaBHEHUS JIJISl KQXKIIOW U3 CISAYIOIINUX PEaKIIHiA:
Cu 2+ +H2S [0 CuS| + 2H+
Mg(OH)2 + 2H+ [J Mg 2+ + 2H20

3. B kakoil uset OyzmeT okpaileH JakMyc B BOIHBIX pacTBopax cosneil: NH4Cl, Na2SO3. Oteer 060CHOBaTh ypaBHEHUSAMU
peaxuii.
4. 30I1b KPEMHHEBOW KUCIIOTHI OBUI IMOMydeH IpH B3anMmoxeicTun pactBopoB K2SiO3 u HCI. Hanwmmre dhopmyry

MUIIEIUIBI TOTYIE€HHOTO 307151 U ONIPEeNIuTe, KAaKOH U3 DIIEKTPOIUTOB ObLT B U30BITKE, €CIIH IPOTUBOUOHEI B DJIEKTPUYECKOM I10JIE
JBIDKYTCS K KaToay? Kakue u3 3JeKTpOUTOB OyAyT HAWITYYIIMMH KOAryJIsTOpaMy JUIS TIOJIy4EHHOTO ?

Kontponbaas padota Ne 5 « OKHCIUTENEHO-BOCCTAHOBHTENBHBIE PEAKITHI

Bapwuanr 1

1. [IpuBeauTe mpuUMepsl peaki BHYTPUMOJIEKYISPHOTO OKHCIEHUS-BOCCTaHOBIICHHUSI.

2. YKaKUTEe aTOMbl WIH UOHBI (MX MOXET OBITh HECKOJIBKO), KOTOPHIC MOTYT BBICTYNATh TOJBKO B POJIM OKHUCIUTENS WU
TOJIBKO B posii Bocctanosurens: Ca, 102-, N2, Fe2+, Mn0O42-, Se032-, Sn4+.

3. PacnonoxxuTe 2eMeHTHI B IOPSIIKE BO3pacTaHUsI OKUCIUTENbHOM criocobHocTH: B, Sr, Rb, Mg, F, N.

4. Ha ocHOBaHMHU 3IIEKTPOHHO-UOHHBIX YPaBHEHUH paccTaBbTe KOX(P(PHUIMEHTHI, YKaXKUTE OKHCIUTENb U BOCCTAHOBUTEND B

YPaBHCHUAX peaKquI, UAYyIIUX 110 CXEMaM:

FeSO4 + 02 + H20 [J FeOHSO4
As + CI2 + H20 [J H3AsO4 + HC1
NaNO2 + KI + H2S04 [ 12 + Na2S04 + K2S04 + NO + H20

KontponsHas padota Ne 6 « DneKTpoXxuMus»

Bapuanr Nel

L. LIMHKOBYIO 1 XEJE3HYIO IUIACTHUKY OIyCTHIIM B pacTBOp cyibara Meau. COCTaBbTe AJIEKTPOHHBIE U MOHHBIC YPaBHEHUS
PEaKIIHii, TPOMCXOIAMINX Ha KaKIOH M3 3THX IUIACTHHOK. Kakne mporecchl OyayT MPOXOIUTh Ha INTACTHHKAX, €CITH HapyKHBIC

KOHIIBI HX COCANHHUTH POBOTHUKOM?
2. Boruuciute 3/1C ranbBaHUYECKOTO dIIEMEHTa, 00Pa30BaHHOTO CepeOpsSHBIM JIEKTPOIOM, norpykeHusM B 0,01 M




pacTBOp HUTpaTa cepebpa U IIATHHOBBIM 3JIEKTPOAOM, NorpykeHHbIM B 0,1 M pacTBOp a30THOM KHUCIOTHL JlaliTe CXeMaTHUECKYIO
3aIUCh 3TOTO IEMEHTA U HANUILIUTE 3JIEKTPOHHBIE YPABHEHUS MTPOLIECCOB, IPOTEKAIOMINX Ha aHOJE U KaTOJIE.

3. Hanummre, kakue npoueccsl IpOTEKAOT Ha aHOAE U KaTOJE MPU 3JIEKTPOJIU3€ BOAHOIO PACTBOPA C OJOBSHHBIM aHOJOM
U paciuiaBa xjopuaa osnosa (II).

4. Onpeznenure cUily TOKa, HEOOXOAUMYIO ISl TIpoLiecca dIEKTPOIU3a pacijiaBa XJopuaa Maraus B Teuenue 10 gyacoB npu
BBIXOJI€ 110 TOKY 85%, 4T0OBI OTy4nTh 0,5 K MeTauInueckoro Mmaraus. Hanummure ypaBHEHHS 3JEKTPOAHBIX IPOLECCOB.

5. Kak mpoTekaer atmochepHas KOppo3usl JY>KEHOTO JKeJIe30 M JIYKSHOH Melu, eciii MoKpeITHe HapymeHo? CocraBbre
3JIEKTPOHHBIE yPaBHEHHsI aHOJHOTO U KaTOJHOTO IporeccoB. KakoB cocTaB IpoIyKTOB KOPPO3UU?

4.3. DK3aMeH

W3ydeHne AMCIUILTIHEI 3aKaHYMBACTCSA cadel CTyAeHTOM 3k3aMeHa. K sk3aMeHy OIMycKaloTCs CTYACHTHI, BRIIOIHUBIIHIE BCE
nabopaTopHble pabOTHl M KOHTPOJIBHBEIE Pa0OTH M HaOpaBIue B cemecTpe He MeHee 40 6ayioB. DK3aMeH MO AUCLUIIMHE MOXKET
HPOBOAUTECS B OJHOM M3 IBYX (DOpPM — OYHOHN MM JUCTaHIMOHHO B cpene DMOC yHuBepcurera.

4.3.1. Ilpu mpoBegeHNH 3K3aMeHAa B 09HOI (hopMe CTyAeHTY BBIIAETCS 2 BOTIPOCa M3 MPUBEIEHHOTO HIDKE TIEPEYHS W 3a/1a49a JUIs
HIpakTU4IecKoro BeImonHeHus. Ha mporsokenun 120 MUHYT CTyAeHT (KOHCIIEKTHBHO) U3/1araeT B MMCBMEHHOM (popMe OTBETHI Ha
Bompockl. [locne HanycaHKst OTBETa COCTOMTCS IIPOBEPKA, B X0J1€ KOTOPOH MpenojaBaTeb, BOSMOXKHO, YTOUHSIET OTJEIbHbIE
AIIEMEHTHI OTBETA M JIeaeT BBIBOJ O CTENICHN C(DOPMHUPOBAHHOCTH KOMIIETCHITHH CTyICHTA.

[IpumepHSBI TIepedeHs BOMPOCOB AT HOATOTOBKH K YK3aMEHY:

I. OCHOBHBIE TOJIOKEHHSI AaTOMHO-MOJIEKYJISIPHOTO YUEHHS: aTOM, DJIEMEHT, BEIECTBO, MOJIEKYJa, MOJIb, MOJISIpHAs U
MOJIEKYJISIpHAs Macca.
2. OCHOBHBIE 3aKOHBI XHMHUU (COXPAaHEHUSI MACChI, IIOCTOSHCTBA COCTaBa, KPATHBIX OTHOIICHUH, YKBUBAJICHTOB).

3. Knaccudukarms HeopraHUIeCKUX COeTHHEHHH (IPUBECTH TPUMEPBI).

4. Okcupl (CBOHMCTBA, HOMEHKIIATYpa), OCHOBAaHUS (CBOHCTBA, HOMEHKIIATYpa), KUCIOTHI (OECKUCIOPOTHBIE U OKCOKUCIOTBI, HX
CBOICTBA U HOMEHKIIATYpa).

5. Conu cpennue (PUBECTH PUMEPHI), KHCIIbIE (IPUBECTH TIPUMEPHI), OCHOBHEIE (IIPUBECTH TIPUMEPHI), IBOHHBIE (IPUBECTH
MIPUMEPBI), KOMIUIEKCHBIE (IPUBECTH MpUMeEpHI). MIX cBoiicTBa 1 HOMEHKIATYpA.

6. Mopuens atoma 1o Pezepdopay (oOHapyxeHue spa aToMa B HeJJOCTaTKH Mozein atroMa). [loctymatet bopa Hemoctatkn
TEOPHH CTPOSHHS aToMa Bozopoaa 1o bopy.

7. CoBpeMeHHas KBaHTOBO-MEXaHUUECKas MOJENb aTOMA.

8. KopnyckynsipHO-BOJIHOBas IBOMCTBEHHOCTD 3JIEKTpOHA. YpaBHeHUe Jie bpoiins.

9. IMpuamun HeonpeaeneHHocty [eitzenbepra. BomHoBas Gynkuus. Ypasuenue Llpenunrepa.

10. KBanTOBBIE UMCHA.

11. Crpoenne MHOTO2IeKTpOHHBIX aToMOB. [Ipuniun [aynu. IIpasuno I'ynaa. IpaBuno KneukoBckoro. (mpuBecT IpuMepsbl)
12. DnexTpoHHas CTPYKTypa aTOMOB U Ilepruoauyeckas cucreMa XuMm. anemenToB JI.1. Menaeneesa. BaneHTHOCTb.
CHnMHBaJEHTHOCTh. JJIEKTPOHHBIE CEMEWUCTRA.

13. Oueprust nonusanun. CpoaCTBO K 3IEKTPOHY. DIEKTPOOTPUIIATEIBHOCTD. Paiiychl aTOMOB U HOHOB.

14. OcHoBHbIE TUIBI XUMUYECKOH CBS3H U NPUPOJIA €€ BOSHUKHOBEHUS B KOXKAOM citydae. [Ipu3HaKu CBS3U: SJHEPTUsl CBA3H,
JUTMHA CBSI3W BAaJICHTHBIC YTIIBL.

15. KoBanenTHas xumuueckas ca3b. KpatHocTs cBs3u. [1oaspHOCTS CBs13U. JIUNOIBHBII MOMEHT.

16. MonHast xuMHuecKasi CBSI3b U €€ CBOICTBa.

17. Meton BaJeHTHBIX cBsizeil. Curma u mu-cBsi3b. [ mOpuan3anus opouraneid. TUITBI THOPHIU3AIUH U TEOMETPHUS MOJICKYIL.

18. JloHOpHO-aKLIENITOpHAs CBSI3b.

19. BanznepBaanbcoBbl CHIIBI B3aUMOJICHCTBHS MEXIY MOJIEKYJIaMHU B pacTBOpax.

20. OCHOBHBIC MTOHATHS M BEITMYMHBI B XUMUYECKON TepMOANHAMUKE (CHCTEMa FOMOT€HHas M TeTeporeHHasi, ¢asa,
TEePMOAWHAMUYECKHE TTApaMETPHI, TEPMOIUHAMHYCCKUE (DYHKIIAN).

21. Buyrpennss saeprus. Temnorta u padota. I[1epBrlif 3aK0H TEPMOIMHAMHUKH. DHTAJIBITHS CHCTEMBI.

22. 3axoH I'ecca. CnenctBus u3 3akoHoB ['ecca. Pacuer sHTaNbNMyM peakiuy Mo SHTANBIUIM 00pa3oBanus. CTaHIapTHBIE
SHTAIBIINU 00pa30BaHMUS.

23. Outponus. Bropoii 3ak0H TepMOIMHAMUKH.

24. JIa pakTopa, ONpeaensrone BO3MOKHOCTb IPOTEKaHNUs peakiuu. DHeprus [166ca 1 HanpaBlIeHUE PEaKIHH.

25. TlonsTue o pactBopax. [Ipupoaa pacTBopoB (pusnueckas ¥ TUApaTHas TEOPUU PACTBOPOB).

26. PactBopumocTs. HackimeHHbIl U niepechieHHbIH pacTBop. [Iporeccs! npu pactBopeHuu. PacTBOpuMOCTS ra3a B JKUAKOCTU U
3aKkoH ['enpu.

27. I3MeHeHHe PHTANBINU U SHTPOIIUH MPH PACTBOPEHUHU. 3aBUCUMOCTh PACTBOPUMOCTH OT TEMIEPATYPhI AJISt TBEPIABIX U KUIKUX
BEILIECTB.

28. DNEeKTPONUTHI X HeANIEKTPOINTEL. Pa30aBiieHHBIE pacTBOPEI HENEKTPOIIUTOB.

29. JlaBneHue mapa pa30aBICHHBIX pacTBOpoB. [IepBrlil 3akoH Pays.

30. Kunenue u 3amep3anue pactBopoB. (Kprockonusi, Temrieparypa 3aMep3aHusi, KpHOCKOITUYECKAsl TIOCTOSTHHAS, S0 Y/UTHOCKOIIHS,
TeMITepaTypa KUIEeHNs, 30y/UTHOCKOITIYecKas IIoCTosTHHAsT). Bropoit 3akon Payms.

31. Auddys3us u ocmoc. OcMotndeckoe napnenue. 3akoH Bant-I'odda. M3orornueckuit koadduipent. M3oToHNIeckue
PacTBOpHI.

32. CuieHBIE 371€KTpONHUTHL. OTKIOHEHHE OT 3aKOHOB Paynst u Bant-I'odda B pacTBopax 31eKTpOIHUTOB.

33. Teopust 37EKTPOIUTHYECKON JUCCOUAM. MeXaHnu3M 3JIeKTPONIUTHYeCKOr qucconuanuu. Crenenp nucconnanuu. CUIbHBIE U
ci1abble ATEKTPOIHUTHL

34. KoHcTaHTa AMCCOMAIINN I C1a0bIX A5eKTpoauToB. CTyneHvaras aucconuans. 3aKoH pazoasieHus OcTBalibaa.

35. Teopws CHIBHBIX JIEKTPOIUTOB. AKTHBHOCTh HOHOB U KOA((HUIMEHT aKkTHBHOCTH HOHOB. MlOHHAs cHila pacTBOPOB.

36. OKHUCIUTENBHO-BOCCTAHOBUTEINBHBIE peakiuu. CreneHb OkUciIeHusl. OCHOBHBIE MOJIOKEHHS TEOPUU OKHUCIICHUA-
BOCCTaHOBJICHUSI.




37. BO3HUKHOBEHHE IEKTPOJHOTO MOTEHIMANA Ha TPAHUIIE METAJI — PACTBOP €T0 CONU. BogopoaHsIil anekTpos: ycTpoiicTBO U
PaBHOBECHBIN IpoLIECC.

38. 'anpBaHUYECKUH BIIEMEHT, MPOLecChl Ha ero 3ekTponax. ®opmyna Hepuera. D/]C ranpBaHHYECKOTO AJIEMEHTA.

39. Ionspu3aliiOHHBIE SBJICHUS B raJIbBAHUUYECKOM 3JIEMEHTE.

40. DnexTponu3 B BOAHOM pacTBope. Katomusle u aHOAHbIE Mpoliecchl. 3akoHbl Dapazes.

41. Koppo3us MeTaiuioB. XuMH4YecKasi KOPPO3us METaIOB (aTMoc(epHast, ra30Basi).

42. Koppo3ust MeTayuioB. DNEeKTPOXUMUYECKasi KOPPO3Hs METAJIOB, €€ cTaauu. Kopposus ¢ KUCIOPOIHON U BOJOPOAHOM
JlenoJisipu3anuei.

43. MeTo/bl 3alIUTHl METAIJIOB OT KOPPO3HUH.

44. [lucnepcHast ccTeMa: OCHOBHBIE MMOHATHA. Kitaccuukaris AUCIIepCHBIX CHCTEM T10 arperaTHOMY COCTOSIHHIO, IO pa3Mepy
gactul,. PakTopsl cTaOMIH3aluy.

Temarnka 3aa4, IpeIaraeMbeIX K pelIeHHIO Ha SK3aMeHe:

1. CiocoOslI BEIpaXKEHUS COCTaBa PACTBOPOB.

2. OKcuAbl ¥ OCHOBaHHS: MX KIIaCCU(PHKAIMI M HOMCHKIIATYPA.

3.1. Kucnoter. Kitaccndukamnust 1 HOMEHKIIATypa KHUCIIOT.

3.2. Comu. Knaccudukamnms 1 HOMEHKIIATypa COJIeH.

4. CKOpOCTb XUMHUECKUX PEaKLuil: onpeaenenue, Gopmyna u pa3MepHOCTb. 3aBUCUMOCTh CKOPOCTH TOMOTE€HHBIX U Te€T€POr€HHBIX
peakuuii OT KOHLIEHTPALUU pearupyoumx BeecTB. 3aKoH AeHCTBUS Macc.

5. CKOpOCTh XUMHYECKHX PEaKIHii: onpeaeneHne, GopMyna H pa3MepHOCTh. 3aBHCHMOCTE CKOPOCTH PEAKIIUH OT TEMIIEPaTYpPHI.
IIpaBuno Banr-Todda.

6. ObOpaTHMBble XUMUYECKHE peakiui. XuMudeckoe paBHoBecue. KoHncranra papHoBecus. CMerieHue papHoBecus. [Ipuammn Jle-
[MaTemnse.

7. BnusHue karanu3aropa Ha CKOPOCTb XUMUUECKUX peakluil. [OMOreHHBIN U Fe€TepOreHHbIN KaTaaus.

8.21exTpoauTuieckas AUCCOLHUALs BEIECTB B BOAHBIX pacTBopax. CUIbHBIE U clla0ble 3MeKTPOIUThL. IOHOOOMEHHBIE peakluy 1
YCIIOBUS UX NTPOXOXKIECHUS.

9. DnexTponuTHYECKas Iuccorranyst Boasl. KoHCTaHTa Ancconnanyi 1 HFOHHOE TIPOM3BEICHHE BOABI. BoMopoaHEIil ToKaszaTeb.
10. Tunponus comnei.

11. OkucnUTENBHO-BOCCTAHOBUTEINBHbIE peaknu. OCHOBHBIE MON0XKEHHSI TEOPUU OKHUCIICHUA-BOCCTaHOBIeHUs. CTereHb
OKHCIICHHS.

12. BO3HUKHOBEHHE 3JIEKTPOJAHOIO TOTEHI[Malla Ha TpaHuIle MeTaJll — pacTBop ero coiu. @opmysna HepHcra.

13. l'anipBaHMYECKUH JIEMEHT, IPOLIecCHl Ha ero aiekrpogax. D/1C raapBaHMYECKOTO dJIEMEHTA.

14. BoiopoaHbIil 3JIEKTPOI: YCTPOMCTBO M PaBHOBECHBIH Ipoliecc. Psii HanpsikeHUi MeTasuios.

15. Onexrponms. ITocne0BaTENBHOCTE MIEKTPOIHBIX MIPOLECCOB (TIOPSIOK, B KOTOPOM pa3pshKAOTCS MOHBI) JUTS BOTHBIX
PacTBOPOB. DIEKTPONN3 C PACTBOPUMBIMU U HEPACTBOPUMBIMU AHOJAMH.

16. 3akonbl Papanes. Yucio dapanes. INEKTPOXUMUUECKUN SKBUBAICHT. BbIX0/ 1O TOKY.

17. Koppo3usi MeTaiioB, ee BUBI TI0 XapaKkTepy MOBPEKAeHUH. XIMUYecKas KOppo3us MeTaJuoB (aTMocdepHast, Ta3oBas),
U3MEHEHHE CKOPOCTH XUMHIECKOH KOPPO3UH BO BPEMEHH.

18. DnexTpoxumMHuyecKast KOppo3usi METaIOB, ee cTaaul. OKUCIUTENH B KUCJION U HEHTpanbHON KOPPO3UOHHOH cpere.

19. MeToap! 3alUThl METAJUIOB OT KOPPO3UH, CBA3aHHBIE C HU3MEHEHHEM CBOICTB KOPPOAUPYIOLIETO META/LIA U C U3MEHEHUEM
CBOHCTB KOPPO3HOHHOH CPEJIBI.

20. MeTompI 3aMUTEI OT KOPPO3UH, CBSI3aHHBIC C U30JIAIMEl KOPPOIUPYIOIIET0 MaTepuana OT KOPPO3HOHHOM CPeJIbL.

21. DnexTpoxuMHUeCcKas 3aliTa METAIOB OT KOPPO3UH (ABa criocoda), MpOoTeKaroIne MPOLECChl OKUCIIEHHS U BOCCTaHOBIICHHUS.
22. MeTtoapl NOJTY4YEeHUS JUCTIEPCHBIX CHCTEM.

23. CrpoeHue MUlleiuIbl 3011 HEOpraHudeckoro Beuiecrsa. [IpaBuna koarynanuu.

24. XKecTkocTb BOJBI, €€ cocTapistomue. OnpeaeneHue >KeCTKOCTH. MeToIbl yMATYEeHHUSI.

6. YA EBHO-METOJUYECKOE U UHO®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MO YJIA,
INPAKTHUKHN)

6.1. Pexomenyemasi iuTepaTypa

ABTOpBI, COCTaBUTEITH 3arnaBue W3natenscTBo, OneKTpoHHBI aapec
JI1.1 [Ky3neunxos O. A. Xumus: yue0. mocobue Bonrorpan: U3n-
Bo BonrT'ACY,
2016
JI1.2 | Pomuues B. T., Xumust: ma0. MpakTHKYM [IUIs BceX Bosrorpan: U3n-
Ky3neunkos O. A, creruaigpHoCTell 1 Kypea] Bo BonrI' TV, 2017

Kynuxosa U. A,
Annponosa B. A,
Uuuepuna I'. B.,
CaBuenko A. B.,
I'y6apesuul. I1.

JI1.3 | ®omuues B. T., 3amauu ¥ ynpa)xkHeHHs 10 00IIeld XUMHUH: y4eo. Bonrorpan:
Casuenko A. B., MOCOOHE JIUISI CAMOCTOSITEIIBHOM IMOATOTOBKH K BoarI TV, 2019
I'y6apesuu I'. I, OTUYETHBIM 3aHATUAM U DK3aMEHY 110 KypCy XUMUHU

Kynukosa U. A.,
Yuyepuna I'. B.




ABTOPBI, COCTaBUTEITH 3arnaBue W3natenscTBo, OneKkTpoHHBI aapec

JI1.4 |Koposun H. B., JlabopaTopHbIe pabOTHI M0 XUMHHU: yuel. mocobue | M.: Belcm. mik.,
Munrynuna 2. 1., 1998
PeoxoBa H. I
JI1.5 | I'muaka H. JI. Oo6mas xumus: yiaeo. mocodre M.: UnTerpain-
IIpecc, 2009
JI1.6 |Koposun H. B., O6mas xumus. Teopust u 3agaun: yaed.nmocodne Cankr-IlerepOypr: | https://e.lanbook.com/bo
Kynemos H. B. Jlanp, 2020 0k/145839?
category=3863
JI1.7 | ®omuues B. T., COOpHUK 33724 1 YIIPXXHEHUH 110 00IIeH XUMHN: Bousrorpan:
Caguenxo A. B., y4e6. mocobne BonrI TV, 2020

I'ybapeBuu I'. I1.,
Kymukosa U. A,
Uuuepuna I. B.

JI1.8 |Hapaes B. H., OO6mas xumus: yaeo. mocodue Cankr-IlerepOypr: | https://e.lanbook.com/bo
Anexcanaposa E. A, Jlann, 2018 0k/102584?
ITaxomosa T. b. category pk=3863#boo
k name

6.2. Ilepeuenn pecypcoB HHGOPMALIMOHHO-TeIeKOMMYHUKALMOHHOM ceTu "UHTepHeT"

31 | OTUCuUTB 13.03.01 Xumust 2cem O_H T'ybapesuu https://eos2.vstu.ru/user/index.php?id=20444

6.3 IlepeyeHb MporpaMMHOro odecneyeHus

6.3.1.1 | CAO "Moodle"

6.3.1.2 | Windows

6.3.1.3 | Adobe Acrobat Reader DC

6.3.1.4 | LibreOffice

6.4 IlepeyeHb HH(POPMAIIMOHHBIX CIIPABOYHBIX CHCTEM U 3JIEKTPOHHBIX 0MOanoTedHbIX cucteMm (IBC)

6.3.2.1 | Jlerennapusie kauru ObC "FOpaidt"

6.3.2.2 | DnekTpoHHass HHPOPMAITMOHHAS 00pa30BaTeNbHAS Cpela YHUBEPCUTETA

6.3.2.3 | Onexrponnsiit katanor UBI[ NAuC

6.3.2.4 | Onexrponnslii katanor UBI[ Boarl TY

6.3.2.5 | Yausepcuterckas nadopmanmonnas cucrema (YUC Poccus)

6.3.2.6 | ObC "Book.ru"

6.3.2.7 | OBC "Jlanp"

6.3.2.8 | bubnunoreka (HTB)

7. MATEPHAJIBHO-TEXHUYECKOE OBECIIEYEHHME JUCHUTIJIMHBI (MO YJIA,
INPAKTHKH) /OBOPYJTOBAHHUE

7.1 | MynsTuMeuifHas ayIUTOPUs AJs IPOBEACHUS 3aHATUH JEKIMOHHOIO TUIIA, IPAKTUUYECKUX 3aHATUH, TPYIIOBBIX U
HMHANBUAYAJIBHBIX KOHCYIBTALUH, TEKYILIETO KOHTPOJIS M MIPOMEXKYTOUHON aTTecTauuu (yueOHas Jocka, yueOHast MeOeb,
HMHTEpaKTHBHAs TPUOYHA, IPOEKTOP).

7.2 | Cieupanu3upoBaHHas yueOHasi XuMU4ecKast 1aboparopus JUist IPOBEICHUS J1a0OpaTOPHBIX 3aHITHH (YueOHas MeOeb,
XUMHUYIECKHE PEAKTHBBI, TOCY/a, IPUOOPEI).

7.3 | Aynutopust 1t camocToaTeNnbHON paboThl o0yJatomuxcs (yaeOHast MeOelb, KOMIBIOTEPHAS! TEXHHKA C BO3MOKHOCTBIO
MOJIKITFOUEHUSI K ceTr THTepHeT 1 obecnieueHuneM noctyna B QMOC yHuBepcuTeTa (YUTAIBHBIN 321 MHPOPMAITUOHHO-
OMOIHOTEYHOTO IEHTPA).

8. METOANYECKHNE YKA3AHUSA VIS OBYJAIOIIIUXCSA ITO OCBOEHUIO U CIUITVIMHBI (MO YJIA,
MMPAKTHUKHN)

Opranuzanust 00pa3oBaTeNbHOrO MpoLecca Mo JaHHON AUCLUIIMHE perjaMeHTHpYyeTcs y4eOHbIM IJIaHOM U pacMCaHHEM
y4eOHbIX 3aHATHi. [Ipn GopMHupoBaHUM CBOCH MHIMBHTYaIEBHOW 00pa30BaTELHON TPAEKTOPHU 00YJaIOIINiics IMEeT IIpaBo Ha
nepe3ayeT TUCIUILIIHEI (TIepeaTTecTally ee YacTH), €CIIH OHA OBbLIa OCBOCHA B IpoIiecce MPEANIECTBYIONIEr0 00yIeHH .
Ilepe3auér (mepearTecTalii €€ YacTH)OCBOOOXKIAaeT 00yJaroLIerocss OT HEOOXOAMMOCTH MTOBTOPHOTO OCBOCHHMS AUCITUTLTMHBI
(TIOJTHOCTHIO MJIM YaCTUYHO).

Y4eOHBIH Mporecc Mpy NMPeNnoAaBaHUN Kypca OCHOBBIBACTCS HA MCIIOIB30BaHUH TPAJHIIMOHHBIX, MHHOBAI[MOHHBIX U
UH()OPMALMOHHEIX 00pa30BaTEIBHBIX TEXHOIOTHH. TpagunnoHHsle 00pa3oBaTeIbHbIE TEXHOIOTUHU NIPECTaBICHBI JISKIHSIMHU U
1a00paTOpPHBIMHU 3aHATUAMU. VIHHOBAIIMOHHBIE 00pa30BaTeNbHbIe TEXHOJIOIHH HCIIONB3YIOTCS B BUJIE IIUPOKOTO IPUMEHEHUS
AKTHBHBIX ¥ HHTEPAKTHBHBIX ()OPM IpOBeNeHNs 3aHATHH. VIHpopMamoHHbIe 00pa30BaTeNbHbIC TEXHOJIOTHH PEATN3yIOTCS IIyTeM
AKTUBH3AINN CAMOCTOSITEITEHON paOOTHI CTYJICHTOB B DJIEKTPOHHOW MHPOPMAITMOHHON 00pa30BaTeNbHOM cpere.

JlexIMOHHBINA KypcC MpeanonaraeT CHCTEMaTU3UPOBAaHHOE U3JI0KEHHE OCHOBHBIX BOIIPOCOB yUeOHOTO MilaHa. Ha nmepBoi iekuuu
JICKTOp HH(POPMHUPYET CTYACHTOB O PEKOMEHTyeMOM JINTEPaType 1 3JICKTPOHHBIX UCTOYHUKAX HH(OPMAIHH 110 JUCIUIUIHHE, C
yKazaHHeM, Kakoi yaeOHHK (yueOHoe mocodne) sABiseTcs: 6a30BBIM.




JlabopaTopHBIe pabOTHI MPEANOIATAIOT BEITOMHEHUE U OTUET 3aaHuil [0 TeMaM, pPACCMOTPEHHBIM Ha JICKIIMOHHBIX U
3aKpEIUICHHBIX Ha IIPAKTHYECKHUX 3aHATHAX. KakoMy 1a00paTOpHOMY 3aHATHIO IIPEIIICCTBYET CAMOCTOSATENIbHAS OATOTOBKA
CTyZEHTa, BKIIFOYAIOIIast: 03HAKOMIICHHE C COAEpKaHUEM JIaAOOPaTOPHOH paboThI IO METOANIECKUM yKa3aHHAM; IPOPabOTKy
TEOPEeTHYECKOH YacTH 110 JIEKIIHOHHOMY MaTepHaly U yIeOHNKaM, peKOMEHJOBAHHBIM B METOJMIECKUX YKa3aHUIX;
CamocrosTensHas paboTa CTy[JEHTOB BKITFOUaeT H3y4eHHE 3aKOHCIIEKTUPOBAHHOTO Ha JIEKIIMOHHBIX 3aHATUSAX MaTepHana,
JIOTIOJTHEHHE €T0 C y4eTOM PEKOMEHIOBAHHOM 110 ITaHHOH TEME JINTEPaTyphl, CAMOCTOSITEIIBHYIO ITIOATOTOBKY K JIJA0OpaTOPHBIM
paboTaM, CaMOCTOSITENIFHOE BBITIOIHEHNE U 0hOpMIICHHE 3a1aHNIT KOHTPOIIBHOI PaOOTHI.

B Teuenue cemecTpa A CTYJICHTOB IPOBOAATCS TPYIIIOBBIE TEKYIHEe KOHCYIBTAIIMH 10 yIeOHO! TUCIUIIINHE, a TaKKe
KOHCYJIbTalMs IIEPE] 9K3aMEHOM.

Mertoamueckne peKOMEHAAINHN 110 00YYEHHIO JIUII ¢ OTPAaHMYCHHBIMHA BO3MOXHOCTSIMU 310POBbS ¥ HHBATHUIOB
IIpodeccopcko-neaarornyecKiii CocTaB 3HAKOMHTCS C IICUXO0JI0T0-(pU3UOTIOTMIECKUMU OCOOEHHOCTSAMH 00Yy4aroIUXCsl HHBAJIHIOB
U JIMI] C OTPaHUYCHHBIMU BO3MOXKHOCTSIMU 3/10poBbst (OB3), MHIMBHIyaIbHBIMU MPOTPaMMaMHK peabIINTAlNK HHBAIUIOB (TIpU
Haimann). [Ipr HeoOX0ANMOCTH OCYIIECTBIIAECTCS JOIONIHUTENBHAS ITOIEPKKA IPETIOIaBaHMUS THIOTOPAMH, IICHXOJI0TaMH,
COIMATBHBIMU paOOTHHKAMH, TPOIICAITHMH MOJATOTOBKY ACCHCTCHTAMU.

B cOOTBETCTBHY C METOAMUYECKUMH peKOoMeHaanusaMu Munoopuayku P® (ytB. 8 ampenst 2014 r. N AK-44/058H), B Kypce
TpeAToIaraeTcs NCIOIb30BaTh CONNATBHO-aKTHBHEIC U peIeKCHBHBIE METOIBI 00yIeHHS, TEXHOIOTHH COLIMOKYIBTYPHOI
peabHIMTaNH C IIEJIBI0 OKA3aHHsI IOMOIIH B YCTAaHOBICHUH MTOTHOLIEHHBIX MEKINYHOCTHBIX OTHOIICHUH C APYTHMH CTYACHTAMH,
CO3/1aHNH KOM(OPTHOTO NCUXOJIOIMYECKOT0 KIMMaTa B cTyJeH4yeckoi rpymrme. [Tonbop u pazpaboTka yueOHBIX MaTepUalioB
HPOU3BOJATCS C YI€TOM IPEAOCTABICHNS MaTepHaa B pa3IMYHbIX (JOpMax: ayAnualbHOH, BU3YaIbHON, C HCIIOIBE30BAHUEM
CTIEIMAIBHBIX TEXHUUECKUX CPEACTB M HH(POPMAIMOHHBIX CHCTEM.

OcBoenne aucuuruuHel TuiamMu ¢ OB3 ocymecTBiseTcst ¢ HCIONIB30BaHUEM CPENCTB 00yUEeHHs OOIIETO U CIIeUATBHOTO
Ha3Ha4yeHUs (IIEPCOHAIBHOTO M KOJJIEKTHBHOTO MCIOJIb30BaHMs ). MaTepHalbHO-TEXHUUECKOE 00ecIeYeH e MIPeayCMaTpUBaeT
npucTiocoOIIeHne ayauToprii K Hykaam juil ¢ OB3 (pu HeoOX0AnMOCTH).

®dopma MPOBEAEHHS aTTECTAlUH VIS CTYACHTOB-MHBAINIOB YCTAaHABINBACTCS C YIETOM HHANBUIYABHBIX ICHXO(PH3NIECKIX
ocobenHoctei. s ctynentoB ¢ OB3 npenycmarpuBaeTcs JOCTyHas popMa IpeaoCTaBICHUS 3a1aHUi OLIEHOYHBIX CPEICTB.
CryzneHTaM ¢ HHBAJIMJHOCTBIO YBEITMYMBAETCS BPEMS Ha MOJIrOTOBKY OTBETOB Ha KOHTPOJIBHBIE BOIIPOCHL. J[JIsl TAKUX CTYAEHTOB
IpeTycMaTpUBaeTCs JOCTYIHAS (JopMa IMperoCTaBICHIS OTBETOB Ha 3aJaHMHA.

IIpu HEOOXOAUMOCTH AJISL 00YYAIOIIUXCSI ¢ MHBAIMHOCTBIO POLIEAYPa OLICHUBAHUS PE3yNbTaTOB 00yIEeHHs MOXKET IPOBOIUTECS B
HECKOJIBKO 3TAaIoB.




