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1. esab ocBOeHUST TUCHMILIUHBI

Llenbp OCcBOEHMS IUCHUILIMHBI — C(OPMHUPOBATH CUCTEMY XUMHUYECKUX 3HAHMUN (TIOHSATHIA,
3aKOHOB, (DaKTOB, XMMHYECKOIO $3bIKa) KAaK KOMIIOHEHTa €CTECTBEHHOHAYUYHBIX 3HaHMH 00
OKpY’)KalOIleM MHpEe M €ro 3akoHax, a Takke c()OpMUPOBaTH COBPEMEHHOE IPEICTaBICHUE O

BElIEeCTBaX, X CTPYKTYpE, CBOMCTBAX U B3aMHBIX PEBPALICHUSIX.

2. MecTto nucnumimnabl B crpykrype OITIOII BO

HI/ICHI/IHJ'II/IHBI N TIpaKTUKHW, Ha OCBOCHHH KOTOPBIX 633preTCﬂ JaHHass JUCLHMIIIMHA:

«BrIcIIag MaTeMaTUKa).

I[I/ICI_[I/IHJII/IHBI U IPaKTUKH, 11 KOTOPBIX OCBOCHUC HaHHOﬁ JUCHUITIIMHBI H€O6XO,Z[I/IMO KakK

MPEIIIECTBYIOIIEE: «MartepuanoBeneHue " TKM», «IIpoMbIlIJIECHHas: ~ DKOJOTHS»,
«[IoxapotrymeHue».
3. IInanupyemMsie pe3yJbTaThl 00y4eHHUs
®opmupyemMbie U HNuauxaropsl
KOHTPOJINpyeMble AOCTHKEHU S IInanupyemble pe3yJbTaThl
KOMIIeTeHIIUH KOMIIeTeHIHi1 o0y4eHuUs
(Ko 1 HAMMEHOBAHUE) (K01 1 HAUMEHOBAHME)
OIIK-1. Cnoco6en | OIIK-1.4 JlemoncTpupyet | 3HaTh: TpaBWiIa  TOBEICHUS U
YUUTBIBATH COBPCMCHHBIC | IOHUMAHHUC XUMHUYCCKUX | TCXHUKY 6630HaCHOCTI/I B
TEHCHIIUU pa3BUTHSA | IPOLIECCOB U 3HAaHUE | XUMHUYECKON J1abopaTOpuu; METObI
TEeXHUKH U TEXHOJOTHU B | OCHOBHBIX MOHATHUH " | IPOBCACHUA SKCIICPUMCHTAJIbHBIX
obmactu  TexHOCHEpPHOU | 3aKOHOB XUMHUU HCCIe0BaHMH, TOATOTOBKH pabodvero
0€30MacHOCTH, MECTa; OCHOBHBIE IOHATHS U 3aKOHBI
U3MEpUTENbHOM u XUMHH, OCHOBHbIE 3aKOHBI
BBIYUCIUTEILHON B3aUMOCBA3U MCKAY CTPOCHUCM H
TEXHHKH, XUMHUYECKUMH CBOMCTBAMHU BEILIECTB;
MH(POPMALIMOHHBIX OCHOBHEIE 3aKOHOMEPHOCTH,

TEXHOJIOTUH MPU PEIICHUN
TUIIOBBIX 33724 B 00JacTH
npogecCuoHAITBHON
JIESITENLHOCTH, CBS3aHHOM
C 3aIIMTONU OKpPYXKAaIOILIEH
cpenbl W o0ecreueHueM
0€30MMacCHOCTH YeJIOBEKa

COTPOBOXK/IAIOIINE B3aUMOICHCTBUSA
BEILIECTB

YMeTb: caMOCTOSATENBHO padoTaTh C
METOANYCCKUMHU PCKOMCHAAUAMU,
CTIIPaBOYHBIMU MaTepHaaMH,
NPUMCHATE TCOPCTHUYCCKUC 3HAHUA
IV TIPOBEJICHUSI OKCIIEPHMEHTa H

00paboTKu ero pe3yabTaToB;
aHAJIN3UPOBATh HIOJTy4CHHBIC
PE3YIbTATHI; COCTaBJIATHb
MaTepHalbHble W DHEPreTHYECKHEe

OaslaHCBhl XMMHYECKHUX PEaKIIHid

Brnagets: wmeTomamMm  opraHu3auu
CaMOCTOSITENTLHON paboThl, aHamu3a
MOTy4YEHHOM nHpopmanuu;
crernuaibHOM XUMHUYECKOM
TEPMUHOJIOTHEH, METOJaMH aHalln3a
XAMHYECKHUX MPOLIECCOB,
CITOCOOHOCTBIO COCTaBJICHUS




dopmMupyembie U
KOHTPOJINpyeMble
KOMIIeTEeHI[UH
(Koa 1 HAMMEHOBaHUE)

HNuaukaropsl
JOCTHKEHUA
KOMIeTeH it
(KOJl 1 HANMEHOBAHUE)

IlnannpyemMble pe3yabTaThl
o0y4eHust

MaTepHabHBIX W DHEPreTHUYECKUX
0alaHCOB XUMUYECKUX PEaKIuil




4.

CTpyKkTypa M coiep:KaHue IUCUMIIMHBI

DopMBbI TEKYLLET0

N KOHTPOJIA
Mopyas (pa3aen) Buﬂll HaHMeHOBaH?e TEM 3aHTHH CemecTp Oonem, banabl | UnTepakTuB, 4. (HaUMeHOBaHHeE
y4eOHoi1 padoThI (yueOHoO¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
Monyib 1. CamocrositenbHasi| Tema 1. OCHOBHBIE TTIOHATHS U 3aKOHBI 4 10 3 - [ I[poMekyTOUHBII
CtpoeHue u pabota (Cpl) XUMUU rect Nel
ceorictsa BemecTBa | Jlekuust (JIexkl) | Xumuueckuii 9KBHBaJICHT 4 2 - -
JlabopatopHoe  |OmpeneneHne MOISIPHON MacChl 4 2 4 - OTtuer 1o
3anstue (JIabl) |skBUBajeHTa MeTaia lmabopaTopHOU
padote Ne 1
CamocrosrenbHast| Tema 2. OCHOBHBIE KJIacChI 4 6 3 - [IpoMeKyTOUHBIN
pabora (Cp2) HEOPTraHUYECKHUX BEIIECTB recT No2
CamocrositenbHasi | Tema 3. CTpoeHue aroma. 4 10 3 - [ I[poMekyTOUHBII
pabora (Cp3) Ilepuoguueckas cucrema .. recT Ne3
CamocrosrenbHas| Tema 4. Xumnuueckas CBA3b. 4 10 3 - [IpoMeKyTOUHBIN
pabora (Cp4) [TpocTpaHCTBEHHOE CTPOCHHUE MOJIEKYJI rect Ned
CamocrosrenbHasi| Tema 5. da30Bble COCTOSIHUSI BELLIECTB. 4 6 3 - [IpomMeKyTOUHBIN
pabora (Cp5) MexMOJIEKyIIpHBIE B3aMMOICHCTBHS recT Ne5
Moayns 2. Jlexums (JIek2) | TepmoamHaMuka XMMHUYECKUX 4 2 - -
TepmoauHaMuKa u MIPOIIECCOB: BUJIbI CUCTEM, ITAPaAMETPhI
KUHETHUKA u GyHKIMHU cocTosiHus. 3akoH ['ecca
XUMHYECKHUX CamocrosrenbHas| Tema 6. TepmoauHaMuKa XMMHUYECKUX 4 10 3 - [IpomMeKyTOUHBIN
[IPOLIECCOB pabora (Cpb6) peaxkuui recT Neb
CamocrosrensHas| Tema 7. KuHeTnka XuMHU4eCKux 4 12 3 - I IpoMexyTOYHBIN
pabora (Cp7) peakmuii. XMMHYECKOE paBHOBECHE rect No7
Monyisb 3. CamocrosrenbHas| Tema 8. PactBopsl. CriocoObr 4 6 3 - [IpomMeKyTOUHBIN
PacTBOpHI 1 pabora (Cp8) BBIPOKECHHS KOHIICHTPAIIUU PACTBOPOB. recT Ne8
HIIEKTPOXUMUYECKHE XUMHUYECKHE PaBHOBECHUS B PaCTBOPAX
[IPOLICCCHI CamocrositenbHast| Tema 9. PacTBOopbl HEINEKTPOIUTOB U 4 12 3 - [IpoMeKyTOUHBII
pabora (Cp9) AJICKTPOJIUTOB recT Ne9




DopMBbI TEKYLLET0

N KOHTPOJIA
Mopyas (pa3aen) Buﬂll HaHMeHOBaH?e TEM 3aHITHH CemecTp Oonem, Bbanabl | UnTepakTHB, 4. (HaAaUMeHOBaHHeE
y4eOHoi1 padoThI (yueOHo¥ padoThI) q.
OIIeHOYHOI0
cpeacTBa)
;;2161\(4)2?(0 ggfg;’Haﬂ Tema 10. KomnoniHbie pacTBOpEI 4 8 3 ) iﬂiﬁg?oq%m
CamocrosarensHasd| Tema 11. OkucauTeaIbHO- 4 10 3 - [ I[poMekyTOUHBII
pabota (Cpl1) BOCCTAaHOBUTEJIbHBIC PEAKITHH. rect Nell
DIEKTPOXUMHUS: OCHOBHBIC TIOHATHUS
CamocrosrenbHast| Tema 12. BosHUKHOBEHNE 4 10 3 - [IpomMeKyTOUHBIN
pa6ota (Cpl2) 3JICKTPOHOTO IMOTCHITHAJA. recT Nel2
CamocrosrensHas| Tema 13. DnekTpoiu3 paciiiaBoB U 4 12 3 - I IpoMexyTOUHBII
pabota (Cpl3) BOJIHBIX PACTBOPOB recT Nel3
CamocrosrenbHas| Tema 14. Koppo3ust meTanios. 4 12 3 - I IpoMexyTOUHBII
pabota (Cpl4) CriocoObI 3aIUTHl METAJIOB OT rect Nel4
IIpaktnueckoe  |OO0OOIMIEHHAS KOHTPOJIbHAS paboTa 1Mo 4 2 4 - KontponsHas
3anstue (IIpl) Kypcy pabota Nel
KonTpons [ToaroroBka K 3auery 4 3,75 - - Bomnpock! k 3auety
No 1-50
[Tpomexxyrounast |IIpomexxyTouHas arrecTamus (3a4er) 4 0,25 - - Bomnpock! k 3auety
arrecranus (ITA) No 1-50
Tect utoroBeiii | IToroBoe TecTupoBaHue 4 2 50 - TecToBble BOMPOCHI
(TW) Nel-600
Hroro:; 144 100

Cxema pacuera uroroporo 6amia «(Cymma + T)» - cymma 0auioB 1o BceM yueOHBIM MEPONPUSITHSIM, MIPETYCMOTPEHHBIM B Kypce + cyMMa
0aJIOB MO BCEM MTPOMEKYTOYHBIM T€CTaM IO KypCy.




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHU

[Ipu peanuzanuu IUCUMIUIMHBI UCHOJIB3YETCS CETEBas TEXHOJIOTHSl - H3y4y€HUE Kypca
MOCPEACTBOM 3JIEKTPOHHBIX Y4eOHO-METOIMYECKUX MaTepHalioB, Pa3MEIIEHHBIX B 00ydaroien
Cpelie ¢ UCIOIb30BAaHUEM KOMIBIOTEPA, OJAKIIOYEHHOT0 K ceTu HTepHeT.

6. MeToanyeckue yKa3aHHUs M0 OCBOCHUIO M CHUILIUHbBI
Moayas 1. CTpoeHne U CBOMCTBA BellleCTBA

TeMa JeKIUOHHOTO 3AHATHA:
XUMHUYECKUI SKBUBAJICHT.

Tema 1a00paTOPHOrO 3aHATHS:
Omnpenenenrue MOISIPHONW MacChl KBUBAJICHTA METAJLJIA.

M3yunB faHHBIA MOAYJIb, CTYIEHT J0JI7KEH:

MMETh MPEeJCTaBlIeHnE 00 OCHOBHBIX MOHATHUAX U 3aKOHAX XMMHH; KJIacCU(UKALIUN BEIIECTB;
CTPOEHHUH aTOMa; TUIIaX XUMUYECKOU CBA3H.

3HATh:

- OCHOBHBIE [TOHATHS XUMHUH (MOJIEKYIIA, aTOM, XUMUYECKUH 3JIEMEHT, MOJIb, MOJISIPHASI
Macca, XUMUYECKHI SKBUBAJIICHT, MOJISIPHASI Macca XMMHUYECKOTO SKBUBAJICHTA);

- OCHOBHBIC 3aKOHBI XMMHHU (COXPAaHEHHMS MAaCChl, MOCTOSIHCTBA COCTaBa, OOBEMHBIX
OTHOIIIEHUH, ABOTapo, ypaBHeHue MeHeneeBa-Kiarnelipona, 00beIMHEHHBIN Ta30BhIN 3aKOH);

- COBPEMEHHYIO KOPIYCKYJISIPHO-BOJHOBYIO TEOPHIO CTPOEHHUS aTroMa; KBAHTOBBIE
YHCclia, MpaBujia U MPUHIUIIBI COCTABICHHUS 3JIEKTPOHHON KOH(UTypaIlii XUMUYECKOTO IEMEHTA;

- TUIBI XUMUYECKOH CBSI3U (MOHHYIO, KOBaJCHTHYIO, METAJUIMYECKYIO, BOJIOPOIHYIO),
UX CBOMCTBA U XapAKTEPUCTUKH;

- IIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYIL.

yMeTh:

- IIPOBOAMTDH KOJMYECTBEHHBIE PACUETHI 10 YPABHEHUSAM XUMUYECKUX PEAKLUI;

- COCTaBJISITh 3JIEKTPOHHYIO KOH(MUTYPAINIO XUMUYECKUX 3JIEMEHTOB;

- OINPEAEIATh TUIl XMMHUYECKOM CBSI3U B BEILIECTBE U €r0 IPOCTPAHCTBEHHOE CTPOECHMUE;
COCTaBJISITh CTPYKTYPHYIO GOPMYITy BEIIECTBA.

MeTtoauyeckue peKOMEHAALUH 110 H3YYEHHIO MOAYJIA

[Tpu ocBOECHMM MOJTYJIs1 HEOOXOIUMO:

- U3y4ydTh Yy4YeOHBIH MaTepuan IO COOTBETCTBYIOILEMY MOAYNIO JAUCLHUILIUHBL,
MCIIOJIb3YS JIEKIIMOHHBIM MaTepHUal U JUTEPATypy MO JAHHON TEMATHUKE;

- aKLIICHTUPOBATh BHMMAHHME HA: OCHOBHBIX IIOHATHAX UM 3aKOHAX XHMMMWH;
KJaccu(UKalMU BEIIECTB; OOLIMX XWMHYECKHUX CBOMCTBaxX BEIIECTB OJHOTO KJAcca; CTPOCHUHU
aToMa; KBAaHTOBBIX YMCIIAX; COCTABICHHUU DJIEKTPOHHON KOH(QUIYpalluM XUMHUYECKUX 3JIEMEHTOB;
TUIIAX XUMUYECKOHN CBS3H; IPOCTPAHCTBEHHOM CTPOEHHH MOJIEKYI.

- OTBETUTH HAa KOHTPOJIBHBIE BOIIPOCHI:

1. Uro Takoe oTHOCUTENBHAs aToMHas Macca? PaccunTaiiTe OTHOCUTENbHYIO aTOMHYIO
Maccy cepbl, eciu m(S)=5,3-10% r, am(C)=2,0-103 r.

2. PaccuunTaiite aOCOMIOTHYIO MacCy MOJEKYJIbl CEpHOM KHCIOTBI, €clIH ee
OTHOCHUTEJIbHAs MOJICKYJISIpHAsg Macca paBHa 98.

3. OTtHocuTenbHAs MIIOTHOCTh raza IO BOAOPONY, coiepsamiero 27,27% yriaepona u
72,73% xucnopona, paBHa 22. OnpenenuTe OTHOCHUTEIBHYIO MOJIEKYJISIPHYIO MacCy ra3a M €ro
XUMHUYECKYI0 (hopmyIy.



4. OTHOCHUTENBHBIE MJIOTHOCTH Ta30B M0 BO3AyXy paBHbL: a) 0,9; 6) 3,17. Onpenenure
Maccy 1 i1 kaxaoro rasa.

5. Onpenenure, kakoi 310 MeTtawi, ecau 1,6 r© kampuus U 2,615 © IByXBajieHTHOTO
MeTaJljia BBITECHSIOT U3 KUCIOTHI OJMHAKOBBIA 00BEM BOJOPOIa IPHU OJAHUX U TEX )K€ YCIOBUSIX.

6. Xnopun metamia couepxkut 69% xmopa. OTHOCUTENbHAS aTOMHAs mMacca MeTajiia
paBHa 47,9. Onpenenure cTeNeHb OKUCIECHUS METaIa B ’TOM COCIMHEHUH.

7. [pu Temneparype 100°C u naBnenun 50 aTm. ra3 3aauMaer oobem 10 m>. Tlpusenute
00bEM ATOTO Ta3a K H.Y.

8. Hanummre moaHbIe 21eKTPOHHBIE KOH(DUTYpAITUH aTOMOB JIEMEHTOB C IMTOPSIKOBEIMU
HOMepaMH 15 u 23. YKaxute BaJ€HTHbBIC SJIEKTPOHBI ATUX AJIEMEHTOB.

9. Hanummre 31eKTpOHHBIE KOH(DHIYpaIlMi aTOMOB Cephbl 1 XpoMa 1 HoHoB S* u Cr'.
CpaBHUTE paguychl aTOMOB U HOHOB.

10. YV kakux U3 HUXKE MPUBEICHHBIX MOJEKYJI XUMHUYECKHE CBSI3M HMMEIOT MOJISPHBIN
xapaktep: Oz, CO, HF, N, NHs.

1. Onpenennute BaICHTHOCTh AIFOMUHHSI B OCHOBHOM U BO30YKIEHHOM COCTOSIHHSIX.

12. Yemy paBHa Macca | MOJIb S5KBUBAJICHTOB 0OJIOBAa B PEAKIIMIX €T0 BOCCTAHOBJICHUS: &)
Sn*" +2e = Sn**; 6) Sn*" +4e = Sn’

13. PaccunTaiiTe MOJIIpHYI0O MacCy »5SKBHUBAJICHTa JKejle3a B COCIUHEHUSAX €ro ¢
KHCIIOpooM, conepxanux a) 70 u 0) 77,8% xenesa.

14. Onpenenure SKBUBAJIEHT M MOJIAPHYIO MacCy SKBHBAJE€HTa HOHOB JKejle3a B
NpUBeeHHEIX peaknusax: a) Fe’” +1e = Fe?*; 6) Fe*" + 30H = Fe(OH);

15. PaccuntaiiTe MOsIpHYIO Maccy 3KBUBaJieHTa MeTauia, eciau 0,029 r ero BBITECHSAIOT

u3 kucnotel 30 M Bomopoaa (H.y.).
Monayab 2. TepMoguHAMUKA H KHHETHKA XMMHYECKHX NMPOLECCOB

TeMa JeKIUOHHOTO 3AHATHA:
TepMmoauHaMHUKa XUMHUYECKHUX TTPOILIECCOB: BUJIBI CUCTEM, TTapaMeTPhl U () YHKITUH COCTOSTHUSI.
3akoH ['ecca.

M3yunB faHHBIA MOAYJIb, CTYJIEHT J0JI7KEH:

MMETh MpeJCTaBlIeHNnE 00 SHEPTeTUYECKUX U3MEHEHUSAX B CUCTEMAX, B KOTOPBIX TPOUCXOTUT
B3aMMOJICHICTBHE MEXIYy BEIIECTBAMM;, CKOPOCTH XHMMHUYECKMX peakIuil M MeTojax ee
peryinupoBaHusl.

3HATh:

- TepMOJAMHAMHUYECKHE (PYHKIIMU COCTOSTHUS, CIIoco0 u3 pacyeTa (3akoH ['ecca m ero
CJICZICTBHE);

- BIIMSTHUE TEMIIEpaTypbl Ha BO3MOXKHOCTh MPOTEKAHUS PEAKIMH B 3aBUCUMOCTU OT
YHUCIIEHHBIX 3HAYCHUI SHTAIBITHH U YHTPOITHH PEAKIUY;

- BJIMSTHUE Ha CKOPOCTb XMMMYECKOHN peakIuu KOHLEHTpAlUU (3aKOH JEHCTBYIOLIUX
Macc);

- BIIMSIHME HA CKOPOCTh Peakiuu temmeparypsl (nmpaBuwio Bant-I'odda u ypaBHeHHE
AppeHnyca);

- BJIMSTHUE HAa CKOPOCTh PEAKIIMK KaTalu3aToOpoB;

- XMMHUYECKOe paBHOBecHE U criocoObl ero cmenienus (npunnui Jle Hlaremnse)

yMeThb:

- OTIpeNIeNIATh BO3MOXHOCTh MMPOTEKAHMSI PEaKIINH;

- perynMpoBaTh CKOPOCTh XUMHUUECKON PEaKIIUH.

MeTtoanueckue peKOMEHIAINH M0 H3YYEeHHIO MO/TY.JIsI
ITpu ocBOECHMM MOJTYJIs1 HEOOXOIUMO:



- U3YYUTh Yy4eOHBI Marepwal IO COOTBETCTBYIOIIEMY MOIYIIO JUCHUTUINHBI,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy MO JaHHON TEMAaTHKE;

- aKIICHTUPOBAaTh BHUMAHME HA: JHTAJILIUU 0Opa3oBaHUS, CTOpPAaHUS W PEaAKIIHH,
SHTPONUU BEIeCTBA M peakuuu; sHepruu ['mb0ca; KUHETUYECKHX YpaBHEHUSAX IJIsI TOMO- H
TeTePOTeHHBIX PEaKIUii; JHEPrHuH AaKTHUBAI[MM; OCOOCHHOCTSX TMPOTEKAHHUS TeTEPOTCHHBIX
MPOLIECCOB; XUMUYECKOM PaBHOBECHU U CIIOCOOAX €ro CMELIEHUSI.

- OTBETUTH HA KOHTPOJIbHBIE BOMPOCHI:

1. IIpu coemunenun 3,2 T xeneza C KUACIOpoaoM Beiaenwiock 40 k/[x Terma.
Paccuwnraiite sHTaNmBINIO0 00pa3zoBaHus okcua xemnesa (I1).

2. PaccumnTaiiTe TEMIOTBOPHYIO CIOCOOHOCTh METaHa.

3. PaccunTaiiTe KOJMYECTBO TeIa, KOTOPOE BBIACIHMTCS MpU cropanuu 50 M cmecH,
cocrosiiet u3 50% xucnopona, 25% Boaopoaa u 25% yrieKucaoro rasa.

4. CnenaliTe BBIBOJ O BO3MOXXHOCTH CaMOIIPOM3BOJIBHOTO MPOTEKAHUS PEaKkUUd B
CTaHJAPTHBIX YCIOBMSX, ecii u3BecTHO, uTo AH,’ = - 293 kI, AS,’ = 27 JIx/K.

5. Paccuuraiite snTanenuto peakuuu: 2NaOH ) + HaSO4x) = Na2SO4rs) + 2H2O ().

6. Omnpenennre 3HAKW MW3MEHEHMS DSHTAIBIIMM W JHTPONUU UL CIEAYIOLIErOo
TepMoanHamMuieckoro mpouecca: 2Ha ) + Oz = 2H20.

7. B kakux ciy4asx SHTaJIbIMS CrOPaHWs MPOCTOrO BEIIECTBA paBHA HHTAIbIUHU
00pa30BaHUs CIOKHOTO?

8. Kak BpIpakaeTcsi CKOpOCTh XUMHUYECKOW PEAKIUH MO 3aKOHY JEHCTBYIOIIMX Macc B
TOMOTEHHBIX U F€TEPOreHHBIX peakuusx?

9. Onpenenure OOIIMI M YaCTHBIE TTOPSJIKK IO KOMIIOHEHTAM CJIICYIOIIEH XUMHUYECKOMN
peakuun: 2C,Hg + 702 — 4CO2 + 6H20.

10. Bo ckoibkO pa3 M3MEHUTCS CKOPOCTh PEAKIMU MPU U3MEHEHHHM TeMIIepaTypbl Ha
30°C, ectu y = 3,0?

1. Kak usmenurcst vy razodasznoit peakiuu 2A + 3B = 2C npu yBennyeHUH J1aBJICHUS B
2 pa3za?

12. [Touemy vnp peakuu Na + H>O — otiimuaercs oT vy peakuuu Ca + H,O —?

13. Hanumure marematudeckoe BbIpakeHUE NIt cKopocTH mpsimoit peakiuu CaOgrs) +
COzr) — CaCO3(rp).

14. N3menenne kakux (pakTopoB BBI30BET CMEIICHHE PAaBHOBECHUS 00paTUMOH peakiuu N

+3H> <> 2NHj3; AH‘; = -92 x>k B CTOpOHY IPSIMOM pEAKIUU?

15.  BbluucianTe HUCXOIHBIC KOHIICHTPAIIMH BEIIECTB, €CIM PAaBHOBECHBIC KOHIICHTPAIHH
u3BectHh: 2NO + Clx <> 2NOCI, [NOJ=1,5 mons/n, [Cl2]=1 mons/n, [NOCI]=0,5 Monb/m.

Mopnyasb 3. PacTBOpBI M 3JIEKTPOXHMHYECKHE MPOLecChI

Tema npakTH4ecKOro 3aHATHS:
HToroBas KOHTpoJIbHAsE paboTa MO KypCy.

HN3y4yuB 1aHHBIA MOIYJb, CTYAEHT J10JIKEH:

MMETh MPEJICTaBICHHE O PAacTBOpaxX; O Cmoco0ax BBIPAKEHHUS KOHIICHTPAIUU PacTBOPOB;
CBOMCTBAaxX pacTBOPOB; 00 OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIUAX; SIEKTPOXUMHYCCKUX
npolieccax: ralbBaHUYECKHX, AIEKTPOIN3a, KOPPO3HUH.

3HATh:

- COCTaBHBIE YaCTHU PACTBOPOB;

- KOJINYECTBEHHOE BBIPAKEHHE COCTAaBA PACTBOPOB;

- CBOWCTBA paCTBOPOB HEAJIEKTPOJIUTOB U IIEKTPOJIUTOB;

- HarpaBJIeHuE OOMEHHBIX MPOLIECCOB B PaCTBOPAX 3JIEKTPOJIUTOB;

- METOAbl  YpaBHMBAHUS  OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuil  (MeTon
3JIEKTPOHHOT0 OajaHca v MOJypeaKiuii);



- rajlbBaHMYECKHUE MPOLECCH U pabOTy raJlbBAHUYECKUX JIE€MEHTOB;
- 3JIEKTPOJIU3 PACIUIaBOB U BOJHBIX PACTBOPOB 3JIEKTPOIHUTOB;

- 3aKOHBI JJIEKTPOJIN3A;

- BU/IbI KOPPO3UHU M MEXAHU3MBI UX TPOTEKAHUS;

- CHOCOOBI 3aIUTHI METAJUIOB OT KOPPO3HUHU.

- IIPOBOJIUTH XUMUYECKHUM DKCIIEPUMEHT U aHAJIU3 II0JyYCHHBIX PE3YyJIbTaTOB;

- OTIPEeNeNATh KOHIIEHTPAIIUIO PACTBOPOB;

- OTIPE/ICIIATh CBOMCTBA PACTBOPOB;

- paccTaBisTh KOOQPHUIMEHTH B OKHCIUTEITHHO-BOCCTAHOBHTEIBHBIX PEAKIIUAX;

- COCTaBIATH TajJbBaHUYECKUE IIPOLECCHI, OIPEAEIATh DIEKTPOABUKYIIYIO CHIY
raJlbBAaHUYECKUX JIEMEHTOB;

- COCTaBIISITh MPOIIECCHI DIIEKTPOIIN3a PACILIABOB M BOJHBIX PACTBOPOB AJIEKTPOIIUTOB;

- OTIPENIeNATh KOJIMYECTBA 00PA3YIOIINXCS Ha 3JICKTPO/IaX BEIIECTB IPH JICKTPOITU3E;

- COCTaBIISITh MPOIECCHl XUMUUYECKOHN U AIEKTPOXHUMHUYECKON KOPPO3HH;

- moaAOHUpaTh CIOCOOBI 3alTUTHI METAJIJIOB OT KOPPO3HH.

MeTtoanueckue peKOMEHIAINH M0 H3YYEeHHIO MOTY.JIsI

[Tpu ocBOECHMM MOJTYJIsI HEOOXOIUMO:

- W3yYUTh Y4YEOHBII Marepuaj IO COOTBETCTBYIOLIEMY MOJAYJIIO JUCHUILIHHBI,
UCIIOJIB3Ys JICKIIMOHHBIN MaTepuai v JINTepaTypy 110 JaHHON TEMaTHKE;

- aKIIEHTHPOBAaTh BHHMAHUE Ha: COCTaB PacTBOPOB; CIIOCOOBI  BBIPAXKCHUS
KOHICHTpAalUK pacCTBOPOB; OSJICKTPOJUTBI U HCIJICKTPOJIUTEHI; CBOMCTBA HCBJICKTPOJIMUTOB U
ANIEKTPOJIUTOB; METOJBI AJIEKTPOHHOTO OallaHca U MOJTypPEeaKIuii; rabBaHHYECKUE TPOIIECCHL; padoTy
raJbBaHUYECKUX IeMEeHTOB; pacdyeT J/IC; aHOIHBIE U KaTOAHBIC PEAKLIUH IIPH SJICKTPOIIN3E; 3aKOHBI
dapazes; THOBI ¥ MEXaHW3MBl PA3IMYHBIX BHIOB KOPPO3HWH; CIOCOOBI 3aIUTHl METAIOB OT
KOPPO3HH.

- OTBETUTH Ha KOHTPOJIbHBIE BOIIPOCHI:

16.  KakoB TN XMMHMYECKOH CBsI3U B 3jekTponurax? Kakue 37€KTpOoiMThl Ha3bIBaIOT
noTeHIManbHeIMU? UcTHHHBIMU?

17.  Hanmmmute qucconuanuio a) cyabpuTa HaTpus U 0) ruapodocdara kanus mo nepBoi
Y BTOPOM CTYIEHSIM.

18. BripasuTe koHCTaHTY quccoranuu opropocdopHoil KUCIOTHI IO IEPBOM CTYIICHH.

19. Onpenenure crenens gucconuanuu 0,001 M pactBopa yKCYCHOM KUCTIOTBI, €CIIU €€
Kn=1,74-10".

20. Uro moka3wiBaeT M30TOHWYECKUA Kod(pduiment? Kakas CBSA3b CYIIECTBYET MEXIY
CTETICHBIO JUCCOLMAIMH JIEKTPOINTA U N30TOHUYECKUM K03 purimenTom?

21. Onpenenure TemmepaTypbl kuneHus u 3amepszanms 0,01 m pactBopa cynbdata
HaTpUs, €CJIA CTENEHb IUCCOLMALNU cOCTaBIAET 54%.

22. Uto Ha3bIBalOT MOHHBIM MPOU3BEICHUEM BOJIbI? YemMy OHO paBHO?

23.  Omnpenenute pH a) 0,1 M pactBopa KOH u 6) 0,1 M pacrBopa NH4OH (Kg=1,74-10
5

).

24. OnpenenuTe pacTBOPUMOCTS THAPOKCHIA aMIOMHUHHS, eciu ero ITP = 5,7-1072,

25. Paccuunraiite ocmotrueckoe paienue 0,002 M pactBopa OeH3071a IpH TeMIIEpaType
17°C.

26. Hanummre ruaponus cneayomuyx cojie U OnpeaeuTe Cpeay X BOJAHBIX PACTBOPOB:
NaNOs, ZnCl,, Na>S, CH3COONHa4.

27. [ToxaxuTe CTPOCHHME MHUIICIIBI MPU TPHIMBAHUHK HM30BITKA pacTBOpa THUIPOKCHIA
HaTpHs K pacTBOPY XJIOPH/Ia LIMHKA.

28.  Ilokaxure cTpo€HHE MULIEIUIBI TPU MPUIMBAHUU U30BITKA XJIOpUa IUHKA K PACTBOPU

THAPOKCHIA HATPHUSL.
29. Kakyro cucteMy Ha3bIBaIOT AIEKTPOXUMUAYECKOM?



30.  CocraBbTe CXeMy ABYX TallbBAHWYECKUX DJIEMEHTOB, B OJJHOM U3 KOTOPBIX KOOAIBT
CIIy>kuJ1 Obl KaToZoM, a B IpyroM — aHojioM. Hanumure ypaBHeHUS peakuuid, MPOUCXOIAUINX TPy
paboTe ITHX JIEMEHTOB.

31. ["anbBaHMYECKHIT STIEMEHT COCTOUT M3 XPOMOBOTO 3JIEKTpoJia, morpyxeHHoro B 0,01
M pactBop CrSO4, 1 cTaHAAPTHOTO BOJAOPOAHOIO 3j1eKTpoaa. Hanummre ypaBHEHUS 31EKTPOAHBIX
nponeccos. Uemy paBHa ero 3.4.c.?

32.  KakuM ypaBHEHUEM KOJIMYECTBEHHO OMMCHIBAETCS 3JIEKTPOIU3?

33. UTto paccuuThIBaIoOT ¢ momolbio ypaBueHus Hepucra?

34.  CocraBbTe CXEMY IEKTPOJIM3a BOJHOIO PacTBOpA XJIOPHUJA HHUKENSl Ha MHEPTHBIX
JNEKTPOAAX.

35. CocraBbTe CXeMbI 3JIEKTPOJIN3a BOJIHOTO pacTBOpa xJyiopuaa xxenesa (1), ecnu: a) anox
JKEJIe3HBIN; 0) aHOJ| YTOJbHBIN.

36.  PactBop comepxutr monsl Zn**, Ni**, Fe**| Cu?** B ogumnakoBoii kounentpanuu. B

KaKou IIOCJICA0OBATCIBHOCTHU 3TH MECTAJIJIbI 6y,HYT BBIACIIATHCA IIPU SJICKTPOJIN3C, €CIIN HAIIPSAKCHUC
JOCTAaTOYHO JJIA BBIACICHUA 1000ro Merasia’?

37. Brruncnure Maccy HUKeENS, BBIICIUBIIETOCS Ha KaTOAE MPU MPOMYCKAHUH TOKa CHIION
20 A yepe3 pacTBOp HUTpATa HUKEJSA B TEUEHUU 22 YaCOB.

38. [Tpu snextposnmse pactBopa conu ojosa (II) macca katona yBenmuuunacek Ha 4 1. Uto
MIPOU3OIILIO IMPU FTOM Ha OJIOBSIHHOM aHojie?

39. PaccuuTaiiTe 00BeM KHCIOPOAA, KOTOPHI MOXET OBITh MOJYYCH MPHU DJICKTPOJIU3E
TOKOM 5 A B TE€U€HHE 2 4acOB, €CIIM BBIXO/J] IO TOKY cocTaBisieT 85%.

40. [Ipu npoxokAeHUN Yepe3 pacTBOP COJIM TPEXBAJEHTHOIO METAJlJla TOKa cuiion 1,5 A

B TeueHuu 30 MMH Ha KaToze Belaenuioch 0,18 r meramna. Berancnanre MossipHyo Maccy MeTauia u
pacxo/1 AIEKTPOIHEPIHH, ECITH U3BECTHO, UTO HANPSKEHHUE B CETU paBHO 6 B, a BbIxox 1o Toky 72%.

41.  Kakoli KOHTaKT sIBIIsieTCsI Hanbosee KOppo3noHHooMmacHbIM Juis xkene3a: Fe/Cu, Fe/Sn,
Fe/Ag?

42. B KOHTaKTe C KaKuM U3 METAJIJIOB ME/Ib SIBJISIETCSI aHOAOM: XPOM, 30JI0TO, HUKEIIb.

43. Hanumuire 371eKTpOXUuMHUYECKHE MPOIECChl (AaHOAHBIM W KATOIHBIN ), MPOTEKAIOIIHNE B

koHTakTe Al/Cu B pacTBOpe XJIOpHIa HATPHUS.



7. OueHoYHBIE CPeICTBA

7.1. IlacmopT OEHOYHBIX CPEICTB

Cemect Koa koHTpO/ImMpyemMoii KoMIieTeH U HaumeHoBaHue
p (WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA
4 OIIK-1 Otuet no nabopaTopHoit padote Nel

KonTtponbnas padora Ne 1
[TpomesxxyTounsie TecThl Ne 1-14
Bompocsr k 3auery Ne 1-50
TectoBbie 3amanust Ne 1-600

7.2. TunoBble 3aJaHWsi WJIH HHbIe MAaTepHaJibl, HeOOXOAMMBbIe ISl TeKYUIero
KOHTPOJIA

7.2.1. KoupoJjbHasi padoTra

Tunossle npuMepsbI 3a1aHUM

Tema «HTOoroBasi KOHTpoIbHasA padoTa» (MpaKTHYecKoe 3aHsATHE 1)

Bapuanr 1

3amanue 1

IIpousBennute pacueTsl IO YPaBHEHUIO peakluu (H.Y.):

7r 121 X, T y, I

Znw) + HClp-p) — ZnClagp) + Ha).

3amanue 2

Omnpenenure BO3MOKHOCTh BOCCTAHOBJICHUS OKCUA allfoMUHUS XxpoMoM 1ipu 800°C.
3amanue 3

Onpenenure 3HEPrUI0 AKTUBALMM peakuuu, eciau npu Temmeparype 40°C koHcTaHTa
ckopoctu peaknuu pasHa 0,05, a mpu 80°C — 1,2.

3aganue 4

Omnpenenure Temrepatypy 3aMmep3anus 10%-ro pactBopa Xaopuia KaJbLHsl.

3aganue 5

CocTaBbTe ypaBHEHHE peaKkIMu: IIEpMaHTaHaT KaJus + CylIb(GUT HATPUS + cepHasi KUCIOTa.

3aganue 6

CocraBbTe CX€MYy HHMKEJIb-IIMHKOBOTO TAJIbBAHUYECKOTO 3JieMeHTa U onpeaenute ero IJ1C,
€CJIM KOHIISHTPAIMsl HOHOB METaIoB B pacTBope cocTasiser 0,01 monw/n. Hanmummmre 35mekTpoHbie
peaxkuuu.

3aganue 7

Omnpenenure BpeMs IEKTpoau3a pacTBopa xynopuaa meau (I1) mns momydenns 150 T menu,
€CJIM BBIXOJ 110 TOKY cocTaBiseT 92%, a cuna Toka — 12 A.

3amanue 8

B kxoHTakTe ¢ KakUM METAJJIOM: IIUHKOM, HUKEJIEM, OJIOBOM — CKOPOCTbh KOPpPO3UHU Keje3a
OyJleT HauMEeHbIICH?

Kpurepun oneHku:
- 3a Ka)kJI0€ BEpHO BhITIONHEHHOE 3ananue — 0,5 6amna.



7.2.2. OT4er Mo JJa00OPATOPHOM padoTe

JlabopaTopHas padora Nel OnpenesieHue MOJISIPHOII MacChl IKBHBAJIEHTA MeTaJLlIa

Heab: onpenenenre MOJIIpHONW Macchl IKBUBAJIEHTa METasllla KCIIEPUMEHTAIbHBIM MTyTEM.

OnbiT. Onpenenenne MOJISIPHOM Macchl IKBHBAJIEHTAa MeTa/lIa 0 00béMy Boa0OpoOaa,
BBITECHEHHOI'0 U3 PACTBOPAa KHCJIOTHI.

Omnpenenenre MPOU3BOAUTCS C IIOMOLIBbIO Iprudopa (puc.1), COCTOAIIEr0 U3 U3MEPUTEITHHON
oropetku (1) Ha 25...50 M, nByxkoieHHOW npoOoupku OcTBasibia (2) W ypaBHUTEIbHON CKIISTHKU
i OropeTku (3).

1. B omno w3 konmen mnpoOupku OctBasmbna (2) MOMECTUTE HABECKy MeTalla,
NOJYYEeHHYIO Yy TabopaHTa.

2. B npyroe xoneno Ha 1/4 gyacTh ero 00béMa HajielTe pacTBOP COJISTHOM KUCIIOTHI.

3. [TnotHo 3akpoiite mpobupky OcTBanbaa (2) MpoOKOi U 3aKpenuTe e€ B IITAaTUBE.

4. [IpoBeppTe TpHOOpP HA TEPMETHYHOCTH, JUISI YEero ypaBHUTENBbHBIA cocya (3)

nongauMuTe Ha 10...15 cM U 3akpenuTe B 3TOM MOJI0KeHUHU. Ecnu mpubop repMeTHdeH, T0 YpOBEHb
KUAKOCTU B HEM OCTaeTcsl MOCTOSIHHBIM. Ecnmu mpubop He repMeTHudeH, MpoBephTe, MIOTHO JIU
3akpeiTa mpobupka OcTBanbaa (2) mpoOKoii.

5. VYcranoBure Oropetky (1) m cocyn (3) TakuM oOpa3oM, YTOOBI KHUAKOCTh B HHX
HAXOJMJIaCh Ha OTHOM ypoBHE. OTMEThTE MOJI0XKEHUE YPOBHS KUIKOCTH (MEHHCKA) B OropeTke (1) —
V.

6. OCTOpPOXXHO MOBEpHUTE MPOOUPKY (2) Tak, YTOOBI KUCIOTA MEPENIaCh B KOJICHO, TIe
HAXOJUTCSI METaJI.

BropeTku yKperuisitoTcs B IITATUBE U 3aMOIHSIOTCS BOAON. B HCX0THOM COCTOSTHUY )KUIKOCTh
B cocynax | u 3 nomkHa HAXOJUTHCS Ha OJTHOM YPOBHE.

Pucynoxk 1. Cxema mpubopa 1j1s onpenesieHuss MOJIIPHON MaccChl SKBUBaJieHTa MeTaia: 1 —
U3MepuTenbHas OropeTka, 2 — IByxKoJeHHas nmpoobupka OcTBanbia, 3 — ypaBHUTENbHAs OI0peTKa

7. [Tocne monHOTO pacTBOPEHUS METallIa MPUBEIUTE MOJI0KEHUE )KUKOCTH B OIOpETKe
(1) m cocyne (3) Kk OTHOMY YPOBHIO.

8. To4yHO OTMEThTE MOJOKEHUE MEHHUCKA KHUIKOCTH B Oropetke (1) — V2. Onpenenure
00BEM BBIJICJIMBLIETOCS BOJOPOJA.

9. OTMeThTe MOoKa3aHus TepMOMeETpa U 6apoMeTpa.

10. PesynbpTaThl 3aMepoB 3aHecuTe B TaOIHILY 1.

11.  JlaBneHHe HACHIIIEHHOTO BOJASHOTO Mapa BRIMUIIMTE U3 TAOIULBI 2 IPH TEMIIepaType
OIIBITA.

12.  TIpuBemute 00BEM BBIIEIMBIIETOCS BOJAOPOIa K HOPMAIBHBIM YCIOBUSM (H.y. — P° =

760 mm. pr. cT., T° =273 K):



o o o
Py Vi, PV, o P VyT
= : o =2
T° T : TP;
2
13. PaccunTaiiTe MOJSIpHYIO MacCy SKBUBAJICHTa METaJljIa:
o) o
mMe — VHz . — mMe 31'1’2
—He=—= m, = e
maMe 31—12 H,

rae V90H2 = 11200 mu1/mM0Ib — MOJISIPHBIN 00BEM SKBUBATICHTA BOJOPOA (H.Y.).

Tabnuua 1-Pe3ynbTarhl 3KCIIEpUMEHTa

Haumenosanue O06o3HaueHne 3HaueHue En. namepenus

Hasecka meranna m T
YpoBeHb B OIOpETKE 110 OIbITa Vi MJT
YpoBeHb B OIOPETKE MOCIIE OMbITa V> MUIT
O6beM BbIIETUBIIETOCS BOJOPO/Ia Vi, =V2-Vi MII
TemnepaTypa onbiTa t °C
TemnepaTypa onbiTa T=t+273 K
JlaBieHue HaChIILIEHHOTO BOJISTHOTO Napa h MM PT. CT.
ATMochepHOe TaBJICHHE P MM PT. CT.
JlaBneHue Boopoa P, =P-h MM pT. CT.

Tabnuna 2-JaBneHue HACHIIIEHHOTO BOJISTHOTO Mapa

Temneparypa, [aBrnenue Temneparypa, [aBnenue
°C HaCBIIEHHOTO °C HaCBIIEHHOTO
BOJISTHOTO T1apa, MM BOJISTHOTO T1apa, MM
pT. CT. pT. CT.
14 11,99 21 18,63
15 12,79 22 19,80
16 13,63 23 21,03
17 14,52 24 22,33
18 15,47 25 23,71
19 16,47 26 25,16
20 17,52 27 26,68
14. [To momnsipHOW Macce SKBUBaJEHTAa MeETala METOJOM T0a00pa BaJIEHTHOCTEH,

OMpCaACIINTC, KaKOM MeTaJul ObLI UCIIOIb30BaH B OIIBITE.

15. PaccunTaiiTe OTHOCUTENBbHYIO OMIMOKY SKCTIEPUMEHTA!
m, —m
3”[13(7 33KL‘I1
A=+ . -100%
3menp
16. CrnenaiiTe BEIBO K paboTe.

Kpurepun oneHku:
- - 4 Gamta BBICTABIISETCS CTYJCHTY, €CIIM OTUET BBIIIOJIHEH 0€3 3aMeYaHuii;
- - 3 Gasuta BBICTABIISETCS CTYJEHTY, €CIIM B OTUETE COAEpKATCsI HEOObIIIHE

HEJI0YETHI;

- - 2 Gasnia BBICTABIISETCS CTYJEHTY, €CIIM B OTYETE COZEepkKATCs OIMIMOKH B pacueTax u

B BBIBOJIE K paboTe;

- - 1 Gay BBICTABIISICTCS CTYJICHTY, €CJIA B OTYETE COACPIKATCS CYIIECTBCHHBIC
OLIMOKH B pacyeTax U B BBIBOJIE K paboTe;
- - 0 6GayTOB BHICTABISIETCS CTYICHTY, €CJIH JJaOopaTOpHas paboTa HE BBITOJTHEHA




7.2.3. TunoBblie 3aJaHUSA NPOMEKYTOUHOro TecTupoBanusa C/10O Pocaucrant

Kputepun onenkn:
[IpomexxyTouHBIE TECT MO TeMe cocTouT M3 6 BompocoB (1 Bompoc — 0,5 OGamra).

MakcumanbHOE KOJIUYECTBO 0aljIoB — 3

IIpomexyTouHble TecThI O Teme 1:

3aganue Nel

VYkaxure psjl, COAEpKAIINN TOJIbKO OCHOBHBIE OKCHUBI
BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) NiO, SO, CuO
2) N>O, NO, CaO
3) NaO, BaO, CuO
4) CrOs, K20, CrO

3aganue No2

Cpenu yka3aHHBIX BEUIECTB IMTPOCTHIMU SIBJISIFOTCS
BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) CO2, Oz, CO
2) 02, C, H2

3) C, Ca0O, H20»
4) SO, Oz, H2O

3aganue Neo3

O6bem 10 morteli azora u 06beM 10 mMonelt kucioposa (H.y.)
Bbl6Cpl/l’l‘C OJUH U3 4 BAPUAHTOB OTBCTA:

1) OJMHAKOB U COCTaBIIICT 22,4 11
2) pa3HbIN

3) HEIIb3s CPaBHUBATH

4) OJMHAKOB U COCTaBIIICT 224 11

[Tonnpii cOOpHUK TeCcTOB MO Kypcy «OOmas u HeopraHuyeckas XuMus I» —
https://edu.rosdistant.ru/course/view.php?id=224



7.3.

OHGHO‘IHLIG cpeacTrea aJisg HpOMe)KyTOqHOﬁ aTTeCTallMi 10 UTOraM OCBOCHMA

JUCIUIITHHBI

7.3.1. Bomnpocshl K NPOMeKYTOYHOM aTTecTaAluU

Cemectp 4

Ne i/m Bonpocsl k 3auery

1 OCHOBHBIE NOHITHUS XUMHUU: aTOM, HOH, MOJIEKYJIa, DJIEMEHT, BEIIECTBO

2 CHUMBOJIBI XUMUYECKUX 3JIEMEHTOB

3 Monb - KaK eIMHHIA U3MEPEHUS KOJIMYECTBA BEIIECTBA

4 3aKOH COXpaHEHHs Macchl, IIOCTOSHCTBA cocTaBa. IIpuMeHeHHe ero B XMMHYECKHUX
pacyerax

5 3aKOH ITOCTOSHCTBA cocTaBa. I [puMeHeHne ero B XMUMUYECKUX pacueTax

6 ['a30BbI1 3aKOH KPATHBIX OTHOLICHUHN U IPUMEHEHHUE €70 B TEXHUYECKUX pacdyeTax

7 I"a30BbIi 3aK0OH ABOTaJpoO U MPUMEHEHHUE €T0 B TEXHUYECKUX pacyeTax

8 I"a30Bblil 3ak0H MeHieneeBa-KialinepoHna 1 NpuMEHEHNE €ro B TEXHUYECKUX pacueTax

9 XHMMHYECKUI YKBUBAJIEHT NMPOCTBIX U CIOKHBIX BEIIECTB

10 MossipHast Macca 1 MOJISIpHBIM 00beM SKBHUBAJICHTA

11 3aKOH YKBUBAJICHTOB

12 ITonsatue 06 sHTanbNMU. [1epBbIii 3aKOH TEPMOAMHAMUKHY.

13 DHTanbnus 00pa3oBaHus BEIIECTBA

14 DHTaNBIMS peakunu. 3akoH ['ecca

15 DOHTaANBNNS CTOPAHUS U TEIUIOTBOPHAS CHOCOOHOCTH TOILINB

16 DHTpOMUs - Kak TepMoIMHaMuYeckasi QyHKIHS COCTOSHUS CUCTEMBI. Pacuer sHTponuu
peakuuu

17 HamnpaBneHHOCTh XUMUYECKUX peakiuii. Dueprus [ n6oca

18 CKOpOCTh XMMHUYECKHUX peaKlMii. 'OMOTreHHBIE U T€TEPOr€HHbIE MPOIIECCHI

19 3akoH JeicTByomux Macc. KoHCTaHTa CKOPOCTH peakluu

20 3aBUCHMOCTh CKOPOCTH OT TemriepaTypbl. TemmneparypHsiii ko3¢ dunuent. [IpaBuio
Bant-T'odda

1 VYpaBHeHnue AppeHnyca. 3aBUCUMOCTh KOHCTAHTBl CKOPOCTH OT TeMmnepaTypbl. Pacuer
SHEPTUH AKTUBALINU

22 3aBHCUMOCTb CKOPOCTH PEAKIIMH OT MapIiaIbHOTO JaBJICHUS

23 Xumuueckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

24 Cwmenienue xumuyeckoro pasHoBecus. [Ipunnun Jle-Ilarense

25 PacTtBopsl. CiocoObI BbIpasKeHUs] KOHIEHTPAIIMK PACTBOPOB

26 Mexanusm pactBopeHus. TepMoauHaMuKa paCTBOPEHUs.

27 KonnuraruBasie cBolicTBa pacTBOpOB: 3akoHbI Paymst u Bant-I'odda

78 HcTuHHBIE M NMOTEHLMAIBHBIE AIEKTPOJIUTHL. JlMccomuanust 31eKTPOIUTOB (KHUCIIOT,
OCHOBaHMH, coseit). KoncTanTa nucconuanuy moTeHIMaIbHBIX AJICKTPOJIUTOB

29 3akoH pazbasnenust OctBanbaa. M3o0ToHndyecknii KO3 PUIneHT.

30 3akonsl Payns u Baat-I'odda my1s pacTBOpoB 251€KTPOIUTOB

31 Juccounmanus Boasl. Bogopoausiit mokasarens (pH)

32 IIponsBeneHne pacTBOPUMOCTH.

33 OOMeHHBIE peaKIuu B PaCTBOPAX AJICKTPOIUTOB

34 I'mpponus. pH BOIHBIX pacTBOPOB coeit

35 Jucnepcusbie cucteMbl. KomonaHbie pacTBOPbI

36 ITosrydeHre KOJIOMIHBIX PACTBOPOB

37 CBolicTBa KOJUIOMJIHBIX PACTBOPOB

38 DJIEKTPOXUMUYECKUE CUCTEMBbI




39 DJIEKTPOAHBIN MOTEHIMAI.
40 Ypasuenne Hepacra. CtangapTHBIN 31€KTPOAHBIN NOTEHINAI
41 XHUMUYECKUE UCTOYHUKH TOKA. ["anpBannyeckuit anemenT. [Ipuniun u pacuer 3/1C
42 DneKTpoan3 pacniaaBoB. PacTBOpUMBIN aHO[
43 DJIEKTPOJIN3 BOJHBIX pacTBOPOB. KaToiHbIE M aHOHBIE TTPOIIECCHI
44 3akonbl Dapages.
45 IIpuMeHeHHe IEKTPOIIN3a B IPOMBIIUICHHOCTH
46 Koppo3zus METAIUIOB 1 CIUIABOB. [Tpuunnbl KOppo3uu. TUTBI U BUABI KOPPO3UOHHBIX
MOPAKEHUM
47 Xumuyeckasi Koppo3us MmeTramuioB. ['azoBasi koppo3us. XapaKTEepUCTHKA OKCHIHBIX
TIJICHOK
48 DnekTpoxumuyeckass kKopposus. Koppo3usi Ha KOHTakTe ABYX MeTauioB. OleHka
CKOPOCTH KOPPO3HOHHBIX NPOLIECCOB.
49 Brustaue pa3nuuHbix GakToOpoB HA AIEKTPOXUMHUUYECKYIO KOPPO3HUIO
50 Meroabl 3allIUTBl METAUIOB OT KOPpPO3UMU. MeTalmmyeckue M HEMEeTaUIMuecKue
nokpbITUs. [IpoTekTopHas u karogHas 3amura. IHruOGUTOpsl KOPPO3UU
7.3.2. Kputepuu u HOPpMBbI OLIEHKH
®opma
Cemectp NPOBEACHHI | Kpurtepun u HopMbI OLIEHKH
NMPOMeKYTOYHOM
aTTecTaluu
3auer (1o Texymuii peWTUHI COCTaBIISAET
HaKOIHUTEIIbHOMY (GAUTCHO» 40-100 6amoB
pEUTHUHTY) «He 3AUTEHON Texymuit peiiTuHr cocraiset 0-
39 GamioB




8. Y4eOHO-MeTOAM4YeCKOEe M HHPOPMALIMOHHOE 00ecTiedyeHue TN CIUTIITHHbI

8.1. Oos3areabHasi quTeparypa

Tun (yueOHuK, yueOHOE

KoanuyecTBO B

HAYYHOU
Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIN 3arnaBue (3aroJjioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoANYEeCKoe mocoone,
OpPAKTHKYM, 1p.) HaumenoBanmue
IBC
1 | H.C. AxmeroB OO0m1ast 1 HeopraHu4YecKast XUMUsl: Y4eOHHK / YueOHUK 2018 OBbC «Jlanb»
H. C. AxmeroB. - 11-e u3g., crep. - CaHKT-
[TerepOypr: Jlans, 2018. - 744 c. - ISBN 978-
5-8114-4698-8.
2 | H.B. KopoBuH [u np.]; mox | O0mass xumwus. [DIEKTpOHHBIA pecypc]: Y4eOHoe mocodue 2017 OBC «Jlanby»
pen. H. B. KopoBuna, H. B. | Teopus u 3amaun: yue6. mocoobme / H. B.
Kynemoga. KopoguHn [u ap.]; noa pexn. H. B. KopoBuHa,
H. B. Kynemoga. - U3n. 2-e, crep. - CaHKT-
[etepbypr: Jlamp, 2017. - 492 c.: un. -
(YueOnukm s By3oB. CrenuanibHas
muteparypa). - ISBN 978-5-8114-1736-0.
3 JI.H. biivnoB [u ap.]; mox Xumus [DIEeKTpOHHBIN pecypc]: ydel. s YueOHUK 2016 ObC «Jlanb»

Hayd. pexa. U. JL. By30B / JI. H. biiunos [u 1p.]; mox Hayd. pex.
[Tepdumnoroii, T. B. N. JI. Tlepdunosoii, T. B. CokomoBoii. -
CoxkonoBoil. Canxkr-IlerepOypr: Jlans, 2016. - 272 c.: ui.

- (YueOnukm s By30B. CrnenuaibHas
autepatypa). - ISBN 978-5-8114-2038-4




8.2. lomoJiHMTeILHAS JIMTEPATypa

KosunyecTtBo B
Tun (yueOHuK, ydueOHOE

HAy4YHOH
Ne nocooue, yaeoHoO-
ABTOpBI, COCTABUTEIHN 3arnaBue (3arojioBoK) I'ox n3nanusa ounodaunorexe /
n/n MeTOoINYEeCKoe mocoome,
EpAKTHKYM, AD.) HaumMmeHoBaHue
p y b p' 3BC
1 | JI.Z. bop3oBa OcHOBBI  00mIEH XUMHH [ DJIEKTPOHHBIN VYuyebHoe mocobue 2014 OBbC «Jlanb»

pecypc]: yue6. mocooue / JI.JI. Bop3ona,
H.IO. Yepnukosa, B.B. fkymes. - CaHKT-
[TerepOypr: Jlawb, 2014. - 469 c.: w1 -
(YueOnuku s By3oB. CneuuanbHas
muteparypa). - ISBN 978-5-8114-1608-0.

2 | H. ®@. Cracs Pemenne 3amau  mo  oOmedt  xumuu Y4eOHoe mocodue 2016 OBC «Jlanby»
[DnexTponHEbIi pecypc]: yued. mocobue / H.
®. Cracs, A. B. Kopurynos. - U31. 3-e, crep.
- Cankr-IletepOypr: Jlanp, 2016. - 168 c.: ui.
- (YueOnuku mans By3oB. CnenmanbHas
muteparypa). - ISBN 978-5-8114-2274-6.

3 | KIO. Tapxos O0mass ©u  HEOpraHWYecKas  XUMHUS. Y4eOHoe mocodue 2019 OBC «Jlanby»
OKHUCIUTEEHO-BOCCTAHOBUTEIIEHBIC
peakuMM W XUMHYECKOe paBHOBECHE.
COopHUK 3aJaHUld ¥ BAapUAHTOB: ydeOHOE
nocobue / K. HO. TapxoB. - CaHKT-
[TerepOypr: Jlans, 2019. - 80 c. - ISBN 978-
5-8114-3302-5.

4 | H.H. IlaBnos OO6mias 1 HeopraHuYecKasi XUMHUs: Y9eOHHK / YueOHUK 2011 OBC «Jlanby»
H. H. IlaBnoB. - 3-e wu3Ag., ucop., AOM. -
Cankrt-Ilerepoypr : Jlawp, 2011. -496 c. -
ISBN 978-5-8114-1196-2.




8.3. ITepedyenn npogeccnoHANBHBIX 023 JAHHBIX M MHGPOPMALMOHHBIX CIIPABOYHBIX
cucTeM

- byTtnepoBckue coolrieHus [DIeKTPOHHBIN pecypc]| : MHOTOMPEAMET. Hayd. KYpH. /
00O «/HHOBalMOHHO-U3AATENLCKUN 10M «byTiiepoBckoe Hacieaue»». — DNEKTPOH. KypHall. —
Kazanp : OOO «MHHOBanMOHHO-U3AAaTENbCKUN oM «byTiepoBckoe Haciaegue»», 1999- . Pexum
JOCTyTA K KYpH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XUMHUS B MHTEpPECAX YCTOMYMBOIO Pa3BUTHUA [DJNEKTPOHHBIA pecypc| : MexIyHap.
Hay4. )XypH. / Cubupckoe otaenenue PAH. — Dnekrpon. xypHai. — HoBocubupcek : M3naTenscTBo
CO PAH, 1999- . Pexxum noctyna K )KypH. http://www.sibran.ru/journals/Hviur/

8.4. IlepeyeHb NporpaMMHOIro odecrne4eHus

Ne Hanvenopanne IO PexBU3HUTHI norms?pa
n/n (nara, HOMep, CPOK AeMCTBUA)
1 | Windows: noroBop Ne 757 or 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JEHCTBUSI — OECCPOYHO;

KOoHTpakT Ne 1653 or 14.12.2018, cpok
JEHCTBHS — OECCPOUHO

2 | Office Standard: noroBop Ne 690 or 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL | mefictBust — 6eccpoyHo
AcademicEdition

8.5. Onmcanue MaTepHaJIbLHO-TEXHHYeCKOM 0a3bl, HEOOXOAUMOI1 1JIs1 OCYLIECTBJICHUS
0o0pa3oBaTeIbHOI0 MpoLecca 1o JUCHUIINHE

HaumeHoBaHue 000PYI0BAHHBIX Y4EOHBIX

Ka0MHeTOB, 1a0opaTopuii, MACTEPCKUX U

Ne JP. 00beKTOB J1JIfl IPOBeIeHMSI

N/ | NPaKTHYeCKHUX U JA00PaTOPHBIX 3aHATHIA,
NoOMeleHuH JJISI CAMOCTOSITEILHOM

padoThl 00y4yaromuxcs (HoMep ayAuTOPHH)

IlepeyeHb OCHOBHOIO 000OPY10BAHUSA

1 | Aynuropus 4jiss CaMOCTOSITEIbHON pabOThI Croun yueHn4eckui - 26 mr., ¢ty - 26 mr.,
(I'-401) KOMIIBIOTEP C BBIXOJOM B CEThb UHTEPHET -
16 mr.



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/

	РАБОЧАЯ ПРОГРАММА ДИСЦИПЛИНЫ
	доцент, к.т.н. Трошина М.А.
	(должность, ученое звание, степень, Фамилия И.О.)
	Рецензирование рабочей программы дисциплины:
	(должность, ученое звание, степень, Фамилия И.О.)
	Рабочая программа дисциплины составлена на основании ФГОС ВО и учебного плана направления подготовки
	Срок действия рабочей программы дисциплины до «19» сентября 2025 г.
	знать:
	уметь:
	˗ проводить количественные расчеты по уравнениям химических реакций;
	˗ определять тип химической связи в веществе и его пространственное строение; составлять структурную формулу вещества.
	знать:
	уметь:
	˗ регулировать скорость химической реакции.
	знать:
	уметь:
	˗ проводить химический эксперимент и анализ полученных результатов;
	˗ определять свойства растворов;
	˗ составлять гальванические процессы, определять электродвижущую силу гальванических элементов;
	˗ подбирать способы защиты металлов от коррозии.

	2
	3
	1
	Рисунок 1. Схема прибора для определения молярной массы эквивалента металла: 1 – измерительная бюретка, 2 – двухколенная пробирка Оствальда, 3 – уравнительная бюретка

		2023-01-23T10:50:23+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




