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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
BELIECTBAX, UX CTPYKTYpPE, CBOMCTBAX U B3aHMHBIX IIPEBPALICHUSIX.

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 JUCHUITIINHBI H€O6XO,Z[I/IMO KaK
npeamectpyroniee: «Marepuanoseaenue u TKM», «IIpombluieHHAs 3KOIOTHS», « DKOJIOTUUECKUN

AHATUTUYECKUI KOHTPOJIb.

3. IInanupyemsie pe3yJbTaThl 00y4eHHs
®opmupyemMbie U HNuauxaropsl
KOHTPOJINpyeMble AOCTHKEHU S IInanupyemble pe3yJbTaThl
KOMIIeTeHIIUH KOMIIeTeHIHi1 o0y4eHuUs
(Ko 1 HAMMEHOBAHUE) (K01 1 HAUMEHOBAHME)
Cniocoben yuutbiBath | OIIK-1.4 JleMoHcTpupyeT | 3HaTh: MNpaBuia TOBEICHUS U
COBPCMCHHBIC TCHACHIHWU | TIOHUMAHUC XUMHUYCCKUX | TCXHUKY 6630HaCHOCTI/I B
pa3BUTHUS  TEXHUKH U | MPOIIECCOB U 3HAaHUE | XUMHUYECKON J1abopaTOpuu; METObI
TEXHOJIOTHH B OG.HB.CTI/I OCHOBHBIX MMOHSATHH " | IPOBCACHUA SKCIICPUMCHTAJIbHBIX
TexHochepHon 3aKOHOB XUMHH MCCIIEIOBaHUM, TOJrOTOBKH paboydero
0€30MacHOCTH, MECTa; OCHOBHBIE IOHATHS U 3aKOHBI
U3MEpUTENbHOM u XUMHH, OCHOBHbIE 3aKOHBI
BBIYUCIUTEILHON B3aUMOCBA3U MCKAY CTPOCHUCM H
TEXHHKH, XUMHYECKUMH CBOMCTBAMHU BEILIECTB;
MH(POPMALIMOHHBIX OCHOBHEIE 3aKOHOMEPHOCTH,

TEXHOJIOTUH MPU PEIICHUN
TUIIOBBIX 33724 B 00JacTH
npogecCuoHAITBHON

JIESITENLHOCTH, CBS3aHHOM
C 3aIIMTONU OKpPYXKAaIOILIEH

cpenbl W o0ecreueHueM
0€30IIaCHOCTH  4eJIOBEKa
(OIIK-1)

COTIPOBOXKTAIOIINE B3aUMOICHCTBUS
BEILIECTB

YMeTb: caMOCTOSATENBHO padoTaTh C
METOANYCCKUMHU PCKOMCHAAIUAMU,
CTIIPaBOYHBIMU MaTepHaaMH,
NPUMCHATE TCOPCTHYCCKUC 3HAHUA
IUIE TIPOBEJICHUSI OKCIIEPHMEHTa H

00paboTKH ero pe3yabTaToB;
aHAJIN3UPOBATh HIOJTy4YCHHBIC
PE3YIbTATHI; COCTaBJIAThb
MaTepHalbHble W DHEPreTHYECKHEe

OaslaHCBhl XMMHYECKHUX PEaKIIHid

Brnangers: wmeTomamMm  opraHu3au
CaMOCTOSITENTLHON paboThl, aHamu3a
MOTy4YEHHOM nHpopmanuu;
crernuaibHOM XUMHUYECKOM
TEPMUHOJIOTHEH, METOJaMH aHalinu3a
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. CTpykTypa u coep:kaHue TUCHHILTHHBI

DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Moayas (pa3aeJt) yueOHoi Ha"MeHOBaH?e TEM 3aHITHH CemecTp Obnem, Bbanabl | UHTEepakTUB, 4. (HAHMEHOBaHHUE
(yueOHOM padoThI) q.
padoThI OLICHOYHOI'0
cpeacTBa)
Monyib 1. Cpl Tema 1. OCHOBHBIE TOHSATHUS U 3aKOHBI 4 10 3 - [ [poMeKyTOUHBII
CtpoeHue u XAMUHU recT Nel
cBoricTBa BemecTsa |Jlek! XHWMHUYECKUN HKBUBAJIECHT 4 2 - -
Jlab1 Omnpenenenue MOJISIPHOU MacChbl 4 2 2 - OTtuer 1o
SKBHUBAJIEHTA MeTaJl1a nmabopaTopHOit
padote Nel
Cp2 Tema 2. OcHoBHbIE KJIACChI 4 6 3 - [IpoMexyTouHbII
HEOPraHUYECKUX BEIIECTB recT No2
Cp3 Tema 3. Crpoenue aToMma. 4 10 3 - [ [poMeKyTOUHBII
ITepuognueckas cucreMa J.N. recT Ne3
Cp4 Tema 4. Xumuueckas CBS3b. 4 8 3 - [IpomexyTOUHBIN
[TpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJ rect No4
Cp5s Tema 5. ®@a30oBble COCTOSIHUS BEILECTB. 4 6 3 - IIpomexyTOUHBIN
MexMOoNeKyIapHbIE B3aUMOACHCTBUS TecT Ne5
Ipl Pacuetsi mo hopmynaM u ypaBHEHUSM 4 2 2 KonTtposibHas padoTa
Nel
Monyns 2. JIex2 TepMmoauHamuka XUMHYECKHUX 4 2 - -
TepMoanHaMuka u MIPOLIECCOB: BUJIbI CUCTEM, TApaMETPhI U
KHHETHKA ¢ynkuuu cocrosinus. 3akoH 'ecca
XUMHYECKHUX Cp6 Tema 6. TepmoauHaAMUKAa XUMHYECKUX 4 8 3 - [ [pomexyTOUHBIN
[IPOLIECCOB peaxiui recT Ne6
JIa02 OnpeneneHne HTaNbIIANA PEAKIIUN 4 2 2 - OTtyer o
mabopaTopHOit
pabote No2
Cp7 Tema 7. KuHetMka XUMHYECKUX 4 10 3 - [ [poMeKyTOUHBII
peakuuii. XUuMHYECKOE paBHOBECUE rect No7




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
Mopyas (pa3aen) yueOHoi Ha"MeHOBaH?e TEM 3aHITHH Cemectp Obnem, Bbanabl | UHTEepakTHB, 4.| (HAMMEHOBaHHUE
(yueOHoOM padoThI) q.
padoThI OLICHOYHOI'0
cpeacTBa)
[Ip2 TepMoguHaMuKa XUMUYECKUX PEAKIIHIA 4 2 2 KoHTtposibHas paboTa
No2
Monyib 3. Cp8 Tema 8. PactBopbI. Crioco0s1 4 6 3 - [ [poMeKyTOUHBII
PactBopbI 1 BBIPOKEHHS] KOHIIEHTPAI[MU PacTBOPOB. recT Ne§
PIEKTPOXUMHUYECKUE XUMHYeCKHe paBHOBECHUS B PACTBOPAX
[TPOLICCChHI Cp9 Tema 9. PacTBOpbI HENEKTPOIUTOB U 4 12 3 - [IpoMexyTouHbII
3JIEKTPOJIUTOB recT No9
Cpl0 4 6 3 - [IpoMexyTouHbII
Tewma 10. KomtonaHeie pacTBOpBI rect Nol0
Cpll Tema 1. OKHCIHUTENBHO- 4 10 3 - [ [poMexyTOUHBIT
BOCCTAaHOBUTEJIbHBIE peakuuu. recT Nell
DIIEKTPOXUMUS: OCHOBHBIE MTOHSATHUS
Cpl2 Tema 12. BosHukHOBeHHE 4 10 3 - IIpomexyTOUHBIN
9JICKTPOJHOTO MOTEHIIMAIA. TecT Nel2
Cpl3 Tema 13. DnexTponu3 paciiiaBoB U 4 10 3 - [IpoMexyTouHbII
BOJIHBIX PAaCTBOPOB rect Nel3
Cpl4 Tema 14. Koppo3uss  Meramios. 4 10 3 - [IpomexxyTOUHBIH
Crioco0bI 3aIUTHl METAJUIOB OT rect Nel4
JlaG3 Koppo3zus merannos 4 2 2 - OTtuer 1o
nmabopaTopHOH
pabote Ne3
Ip3 CaolicTBa pacTBOpOB 4 2 2 - KonrponsHas padora
Ne3
KonTposs [ToaroroBka K 3a4ety 4 3,75 - - Bomnpocs! k 3auety
No 1-50
ITA [IpomexxyTounas arrecramus (3a4er) 4 0,25 - - Bomnpocs! k 3auetry

Ne 1-50




DopMBbI TEKYLLET0

Bun . KOHTPOJISA
. HaumMmeHoBaHUe TeM 3aHATHI Oo0nemMm,
Mopyas (pa3aen) yueOHoi N Cemectp Bbanabl | UHTEepakTHB, 4.| (HAMMEHOBaHHUE
(yueOHoOM padoThI) q.
padoThI OLIEHOYHOI' 0

cpeacTBa)

™ Hrorosoe TectupoBanue 4 2 46 - TecToBbIE BOMPOCHI
Nel-600
Hroro: 144 100

Cxema pacdera urorosoro 6aaiaa «(Cymma + T)» - cymMma OajioB 1o BceM Y4eOHBIM MEpOIPHUATHIM, IPETyCMOTPEHHBIM B Kypce + cymma
0aJIOB MO BCEM MTPOMEKYTOUYHBIM T€CTaM IO KypCy.




5. Oo0pa3oBaTe/ibHbIE TEXHOJIOTHHU

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

6. MeToan4yeckue yKa3aHHUs M0 OCBOCHUIO M CUUILIHHbBI
Moayas 1. CTpoeHne U CBOMCTBA BellleCTBA

TeMa JeKIUOHHOTO 3AHATHA:
XUMHUYECKUI SKBUBAJICHT.

Tema npakTH4YeCKOro 3aHATHS:
Pacuetsl o opmynam u ypaBHEHUSM.

Tema 1a00paTOPHOrO 3aHATHS:
Omnpenenenre MOISIPHOW MacChl KBUBAJICHTA METAJLJIA.

HN3y4yuB 1aHHBIA MOIYJIb, CTYAEHT J10JIKEH:

HMMETh TMPEJICTaBIIEHNE 00 OCHOBHBIX MOHATHUSIX U 3aKOHAX XMMHH; KIIACCU(UKAIIUY BEIIECTB;
CTPOEHHUH aTOMa; TUIaX XUMUYECKOU CBS3H.

3HATh:

- OCHOBHBIE MTOHATHS XUMHUH (MOJIEKYJa, aTOM, XUMUYECKUHN 3JIEMEHT, MOJIb, MOJISIpHAsI
Macca, XUMUYECKUN SKBUBAJIEHT, MOJISIpHAsI MAacCa XUMUYECKOTIO SKBUBAJICHTA);

- OCHOBHbIE 3aKOHBl XMMHUHU (COXpPAHEHMsI MacChl, MOCTOSHCTBA COCTaBa, OOBEMHBIX
OTHOIICHUH, ABOTajpo, ypaBHeHne MeHaeneeBa-Knaneiipona, 00beJMHEHHBIN Ta30BbIi 3aK0H);

- COBPEMEHHYIO KOPIYCKYJISIPHO-BOJHOBYIO TEOPHIO CTPOEHHUS aToMa; KBAHTOBBIC
YHClia, MPaBUiia U MPUHIIUITBI COCTABJICHHUS SJIEKTPOHHOW KOH(DUTYpAITN XUMUYECKOTO JIEMEHTA;

- TUIIBI XUMUYECKOW CBSI3U (MOHHYIO, KOBAJIEHTHYIO, METAJUIMYECKYIO, BOJIOPOAHYIO),
UX CBOICTBA U XapaKTEPUCTUKH;

- IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIL.

YMeTh:

- MPOBOAUTDH KOJMUYECTBEHHBIE PACUETHI [0 YPABHEHHUSIM XUMUYECKUX PEaKIUil;

- COCTaBIISITh YJIEKTPOHHYIO KOH(MDUTYPAIINIO XUMUYECKUX IJICMEHTOB;

- OTIpEeAeNATh TUIl XMMHUYECKOM CBSI3U B BEIIECTBE U €r0 MIPOCTPAHCTBEHHOE CTPOCHHUE;
COCTaBIISITh CTPYKTYPHYIO (JOPMYITY BEIIECTBA.

MeToauyeckne peKOMEHIAUMHU 10 U3YYEHUI0 MOIYJIsl

[Ipu ocBoeHHH MOAYISI HEOOXOAUMO:

- U3YYUTh Y4YeOHBI MaTepwal IO COOTBETCTBYIOIIEMY MOJIYIIO JUCHUIUINHEI,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 TUTEpaTypy MO JaHHON TEMAaTHKE;

- aKIICHTUPOBAaTh BHHMAHHE HA: OCHOBHBIX TIOHATHUSX W 3aKOHAX XHMHH,
KJIacCU(UKALlMK BEUIECTB; OOIIMX XMMHUYECKHUX CBOMCTBAX BEILECTB OJHOIO Kjacca; CTPOECHUU
aTOMa; KBAaHTOBBIX YHWCIIAX; COCTABICHUH SJCKTPOHHOW KOH(HUTyparuu XUMUYECKUX JJIEMECHTOB;
TUTAX XUMUYECKON CBSI3H; IPOCTPAHCTBEHHOM CTPOCHHH MOJIEKY.

- OTBETUThH HA KOHTPOJIbHBIE BOIPOCHI:

1. Uto Takoe OTHOCHUTENIbHAsA aTOMHas Macca? PaccunTaiiTe OTHOCUTENIbHYIO aTOMHYIO
Maccy cepsl, e m(S)=5,3-102 r, am(C)=2,0-10>* r.
2. PaccuuraiiTe aOCOMIOTHYIO MacCy MOJEKYJIbl CEpHOM KHCIOTBI, €CIH €€

OTHOCHUTEIIbHAsl MOJIEKYJIsIpHasl Macca paBHa 98.



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

4. OTHOCHUTENBHBIC TNIOTHOCTH Ta30B MO BO3MyXY paBHbL: a) 0,9; 0) 3,17. Onpenenure
Mmaccy | 1 kaxzaoro rasa.

5. Onpenenure, Kakoil 3To0 MeTai, ecnud 1,6 T Kanbuus U 2,615 © IBYXBaJIEHTHOTO
MeTaJljIa BBITECHSIOT U3 KUCIOTHI OJMHAKOBBIM 00BEM BOJOPOIA IPH OJHHUX U TEX )K€ YCIOBHUSIX.

6. Xnopun mMetamia conepxut 69% xmopa. OTHOCUTENbHAs aTOMHAs mMacca MeTajlia
paBHa 47,9. Onpenennure CTENEHb OKUCIEHNS METAIa B ’TOM COEIUHEHUH.

7. [Tpu Temneparype 100°C u naBnennu 50 atm. ras anumaer oosem 10 v, [Tpusenute
00BEM 3TOTO Ta3a K H.Y.

8. Hanummre nonHele 31eKTPOHHBIE KOH(MUTYPALIMA AaTOMOB 3JIEMEHTOB C OPSIKOBBIMU
HOoMepamu 15 u 23. YkakuTe BaJIEHTHBIE AJIEKTPOHBI ATUX 3JIEMEHTOB.

0. Hanuimure >7eKTpoHHbIe KOHOHUIYpaLlMy aTOMOB cephbl U XpoMa 1 HoHoB S* u Cr’',
CpaBHUTE paanyChl aTOMOB U HOHOB.

10. VYV KakMX U3 HHUXKE MPUBEACHHBIX MOJIEKYJ XUMHUYECKUE CBA3W UMEIOT MOJISIPHBINA
xapakrtep: Oz, CO, HF, N2, NH3.

11. Ornpenennurte BaIGHTHOCTh ATIOMUHHSI B OCHOBHOM U BO30Y)KJICHHOM COCTOSTHUSIX.

12.  UYemy paBHa macca | MOJIb S5KBUBJICHTOB OJIOBAa B PEAKILIMSIX €r0 BOCCTAHOBJICHUS: a)
Sn** +2e = Sn**; 6) Sn*" +4e = Sn’

13.  PaccuuraiiTe MOJSpPHYIO MacCy OHKBHBAJEHTa jKejie3a B COCAMHEHUSX €ro ¢
KHUCTIOpOJIoM, coaeprkaiux a) 70 u 0) 77,8% xenesa.

14.  Omnpenenure S5KBUBAIEHT M MOJSPHYIO MacCy OKBHMBAJIECHTAa HOHOB JK€jl€3a B
NpUBE/IeHHBIX peakimsx: a) Fe’™ +1e = Fe?'; 6) Fe** + 30H = Fe(OH);

15.  PaccunraiiTe MOJIIpHYIO Maccy 3KBHBajieHTa MeTaia, eciu 0,029 r ero BBITECHSIOT

u3 kuciotel 30 M Bozopoaa (H.y.).
Monayasb 2. TepmoguHaMHUKa U KHHETUKA XUMHYECKHX MPOLECCOB

Tema JeKIIUOHHOTIO 3AHATHSA:
TepMO,Z[I/IHaMI/IKa XUMHUYCCKHUX HpOLIGCCOBZ BUABI CUCTEM, napaMeTpH nu (1)yHKLII/II/I COCTOSHUA.
3akoH I'ecca.

TemMa npakTH4ecKOro 3aHATHS:
TepMoaMHaMHKAa XUMUYECKUX PEAKLIAMN.

Tema J1a60paTOPHOTO 3aHATHS:
OrnpesenieHne SHTATBIINN PEAKIIUH.

HN3y4yuB 1aHHBIA MOIYJb, CTYAEHT J10JI2KEH:

UMETb MPEJCTABICHUE 00 SHEPreTUYECKUX U3MEHEHHX B CUCTEMAaX, B KOTOPBIX MPOUCXOAUT
B3aMMOJICHCTBHE MEXIYy BEIIECTBAMU; CKOPOCTH XHUMHUYECKHX pEaKIuid M MeTojax ee
peryIupoBaHHUsL.

3HATh:

- TEpMOJIMHAMHYECKUE (YHKIIMU COCTOSIHUS, CIOco0 U3 pacyera (3akoH ['ecca u ero
CJIC/ICTBHE);

- BIMSIHAE TEMIIEpPaTyphl HAa BO3MOXKHOCTb MPOTEKaHMs PEAKIMU B 3aBUCUMOCTH OT
YHUCIICHHBIX 3HAYCHUH SHTAJIBIIMU M SHTPOIIHU PEaKIINY;

- BIIMSIHAE Ha CKOPOCTh XMMHUYECKOH PEeaKIMM KOHLEHTPAIMH (3aKOH JIEHCTBYIOIINX
Macc);

- BJIIMSIHHE HA CKOPOCTh pPeaklUuu Temreparypsl (mpasuio Bant-I'opda u ypaBHeHue
Appenuyca);



- BJIIMSTHUE HA CKOPOCTh PEAKIINH KaTallu3aTOPOB;
- XUMHUYECKOE PaBHOBECHE U CIIOCOOBI ero cMmemenus (nmpunnu Jle [larense)
yMeTh:

- OTIPENIeNATh BO3MOXXHOCTh MMPOTEKAHMSI PEAKIIHH;

- PEryIHpPOBATh CKOPOCTh XUMHUUECKON PEaAKIIHH.

MeToauyeckne peKOMEHIAUMHU M0 U3YUYEHUI0 MOAYJIsl

[Ipu ocBoeHNH MOAYISI HEOOXOAUMO:

- U3YYUTh Yy4YeOHBI MaTepwal IO COOTBETCTBYIOIIEMY MOIYIIO JUCHUIUINHBEI,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy 1Mo JaHHON TEMAaTHKE;

- aKIIEHTUPOBAaTh BHUMAHME HA: JHTAJIBIUU 00pa3oBaHUs, CTOpPAHUS W PEaAKIIHH,
SHTPONUU BEIlleCTBA M peakuuu; sHepruu ['mb0ca; KUHETUYECKHX YpaBHEHUSAX IJIsI TOMO- H
TeTePOTEeHHBIX PEaKIUil; JHEPruH AaKTHUBAI[UM; OCOOCHHOCTSX TMPOTEKAHHUSI TeTEPOTCHHBIX
MPOLIECCOB; XUMUYECKOM PaBHOBECHU U CIIOCOOAX €ro CMELIEHUSI.

- OTBETUThH HA KOHTPOJIbHBIE BOMPOCHI:

1. IIpu coemunenun 3,2 T xeneza € KUACIOpoaoM Beiaenwiock 40 k/[x Terma.
Paccuwnraiite sHTaNBINIO0 00pa3zoBaHus okcuaa xenesa (II).

2. PaccuunTaiiTe TEMIOTBOPHYIO CIOCOOHOCTH METaHa.

3. PaccunTaiiTe KOJMYECTBO TeIa, KOTOPOE BBIACIMTCS MpU cropaHuu 50 M cmecH,
cocrosiiei u3 50% xucnopona, 25% Boaopoaa u 25% yrieKuciaoro rasa.

4. CnenaiiTe BBIBOJ O BO3MOXXHOCTH CAaMOIIPOM3BOJIBHOTO MPOTEKAaHUS PEaKkUUu B
CTaHJAPTHBIX YCIOBMSX, ecii u3BecTHO, uTo AH,’ = - 293 kI, AS,’ = 27 JIx/K.

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

6. Omnpenennre 3HAKW MW3MEHEHUS DSHTAIBIIMM W JHTPONUU UL CIEAYIOLIEro
TepMoarHamMuieckoro mnpouecca: 2Hyr) + Oz = 2H20.

7. B kakux ciy4asx OSHTaJbIMS CrOPaHWs MPOCTOrO BEIIECTBA pPaBHA HHTAIbIIUHU
00pa30BaHUs CIOKHOTO?

8. Kak BpIpakaeTcsi CKOpOCTh XUMHUYECKOM PEAKIIUH MO 3aKOHY JEHCTBYIOIIMX Macc B
TOMOTEHHBIX U F€TEPOreHHBIX peakuusix?

9. Onpenenure OOIIMI M YaCTHBIE TTOPSJIKK IO KOMIIOHEHTAM CIICYIOIICH XUMHUYECKOMN
peakuu: 2C2He + 702 — 4CO2 + 6H-O0.

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

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

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

13. Hanumure marematudeckoe BbIpakeHUE NIt cKopocT npsimoit peakiuu CaOgrs) +
COzr) — CaCO3(rp).

14. N3meHenne kakux (pakTopoB BEI3OBET CMEIEHNE PABHOBECHS 00paTUMOM peakiuu Na

. 0 _ .
+3H2 <> 2NHs; AH | =-92 x/Dx B CTOpOHY IIpsIMO¥i peakuun?

15.  BbuucianTe HUCXOIHBIC KOHIICHTPAIIMH BEIIECTB, €CIM PABHOBECHBIC KOHIICHTPAIHH
u3BecTHHL: 2NO + Clr <> 2NOCI, [NO]J=1,5 mons/1, [Cl2]=1 mons/n, [NOCI]=0,5 momnb/m.

Mopnyasb 3. PacTBOpBI M 3JIEKTPOXHMHYECKHE MPOLECcChI

Tema npakTH4eCcKOro 3aHATHS:
CaolicTBa pacTBOpPOB.

Tema 1a00paTOPHOrO 3aHATHS:
Koppo3zus merannos.

HN3y4yuB 1aHHBIA MOIYJb, CTYAEHT J0JIKEH:



UMETh TPEJCTABICHUE O PacTBOpPaxX; O Croco0ax BBIPAKEHHs] KOHIEHTpAIMU PacTBOPOB;
CBOMCTBaxX pacTBOPOB; 00 OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEAKLUAX; IIEKTPOXUMHUECKUX
npoueccax: ralbBAHUUECKUX, 3JIEKTPOIN3a, KOPPO3HH.

3HATh:

- COCTaBHBIE YaCTH PACTBOPOB;

- KOJINYECTBEHHOE BBIPAKEHHE COCTAaBA PACTBOPOB;

- CBOWCTBA paCTBOPOB HEAJIEKTPOJIUTOB U IJIEKTPOJIUTOB;

- HarpaBJIeHue OOMEHHBIX MPOLIECCOB B PaCTBOPAX 3JIEKTPOJIUTOB;

- METOAbl  YpaBHMBAHUS  OKHUCIIUTEIbHO-BOCCTAHOBUTENIBHBIX  peakuuil  (MeTon
3JIEKTPOHHOTO OajaHca v MOypeaKIuii);

- rajlbBaHMYECKHUE MPOLECCHl U pabOTy raJlbBAHUYECKUX JIEMEHTOB;

- AIIEKTPOJIU3 PACIIJIABOB U BOJHBIX PACTBOPOB 3JIEKTPOIUTOB;

- 3aKOHBI HJIEKTPOJIN3A;

- BUJIBI KOPPO3UU U MEXAaHU3MBI UX IPOTEKAHUS;

- CHOCOO0BI 3alUThl METAJUIOB OT KOPPO3UH.

- POBOJUTHh XUMHUYECKHI SKCIICPUMEHT U aHAJIH3 TTOJIyYECHHBIX PE3yJIbTATOB;

- OTIPECIIATh KOHIICHTPAIIUIO PACTBOPOB;

- OTIpPENIeNIATh CBOWCTBA PACTBOPOB;

- paccTaBiATh KO3 (OUIMEHTHI B OKACIUTEIFHO-BOCCTAHOBUTEIHHBIX PEAKIIUIX;

- COCTABJIATh TAJIBBAHUYECKHE TIPOIECCHI, OMPEACIATh AIEKTPOIABIKYIIYIO CHITY
raJIbBAHMYECKUX DJIEMEHTOB;

- COCTABJIATH MPOIIECCHI DIIEKTPOJIM3a PACIIIIABOB M BOJHBIX PACTBOPOB JIEKTPOIUTOB;

- OTIPEICIIATh KOJMYECTBA O0PA3YIOMIMXCS HA AIEKTPOIaX BEIIECTB MPH IJICKTPOIH3E;

- COCTABJIATH MPOIECCHI XUMUYIECKOH M AIEKTPOXHUMHUYECKON KOPPO3UH;

- noI0UPaTh CIOCOOBI 3aIUTHl METAJUIOB OT KOPPO3HUH.

MeToauyeckne peKOMEHIAUMHU M0 U3YUYEHUI0 MOIYJIsl

[Ipu ocBoeHHH MOAYIISI HEOOXOAUMO:

- U3YYUTh Yy4eOHBI MaTepwal IO COOTBETCTBYIOIIEMY MOJIYIIO JUCHUIUINHBEI,
UCIIOJIB3YS JIEKIIMOHHBIM MaTepuai 1 JUTEpaTypy 1Mo JaHHON TEeMAaTHKE;

- AKIICHTUPOBAaTh BHHMAaHHWE HA: COCTaB pPacTBOPOB; CMOCOOBI  BBIPAXKCHHUS
KOHIEHTPALlUU pACTBOPOB; JJIEKTPOJUTHI U HEINEKTPOJIUTHI; CBONCTBA HEINEKTPOJIUTOB U
AIIEKTPOJIUTOB; METOIbI AJIEKTPOHHOTO OaraHca v MOTypPEaKIuii; ralbBAHIHUECKUE MPOIIECCHI; paboTy
raJlbBAaHMYECKUX 51eMeHTOoB; pacueT J/]C; aHoJHbIE U KaTOIHBIE PEAKIIUU ITPU AIEKTPOIIN3E; 3aKOHBI
@dapajes; TAMBI U MEXaHU3MBl PA3IMYHBIX BHUJIOB KOPPO3HMH, CHOCOOBI 3aIUTHI METAIJIOB OT
KOPpO3UH.

- OTBETUThH HA KOHTPOJIbHBIE BOMPOCHI:

16. KakoB Tun XuMu4eckoil CBSI3M B AeKTposiTax? Kakue 31eKTpOIuThl Ha3bIBAKOT
noreHnuanbHeIMu? UcTuHHBIMUA?

17.  Hanummmre nuccoruaniuio a) cynbdura HaTpus u 0) ruapodocdara kanus mo nepBou
Y BTOPOU CTYIICHSIM.

18. Bripasute koHCTaHTY Aricconranui opToGochOpHON KUCIOTHI IO TIEPBOM CTYIIECHH.

19.  Omnpenenute crenens nuccoruanuu 0,001 M pactBopa YKCYCHOM KHUCIIOTBI, €CIIH €€
Kn=1,74-10.

20.  Yro moka3pIBaeT M30TOHMYECKUH Kod(p¢uiment? Kakas cBA3b CyIIECTBYET MEXIY
CTENEHbIO AUCCOIMALIMU AJIEKTPOJIUTA U U30TOHUYECKUM KO3 puiinenTom?

21.  Omnpenenute Temreparypsl kunenus u 3amepsanust 0,01 m pactBopa cymnbdara

HAaTpusl, €CJIM CTENEHb IUCCOLMAMU cOCTaBIseT 54%.
22.  Yto Ha3bIBAIOT MOHHBIM MPOU3BEACHUEM BOIbI? YeMy OHO paBHO?



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

5).

24.  OmpejenuTe PacTBOPUMOCTH M'MIPOKCU/IA ATIOMUHESA, eciu ero IIP = 5,7-10732,

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

26. Hanummre ruaponus caeayomuyx coJiel U ONpeAeIuTe Cpeay X BOJAHBIX PACTBOPOB:
NaNOs3, ZnCl,, Na>S, CH3COONHa4.

27. [ToxkaxuTe CTPOCHHME MHUIICIIBI MPU TPWIMBAHUHM HM30BITKA pacTBOpa THUIPOKCHIA
HATpHs K pacTBOPY XJIOPH/IAa LIMHKA.

28.  ITlokaxuTe cTpo€HHE MULIEIUIBI TPU MPUIMBAHUU U30BITKA XJIOpUa ITUHKA K PACTBOPU
TUAPOKCH/IA HATPUSL.

29. Kakyro cucteMy Ha3bIBaIOT AIEKTPOXUMUAYECKOM?

30.  CocraBbTe CXeMy ABYX T'allbBAHUYECKUX DJIEMEHTOB, B OJJHOM M3 KOTOPBIX KOOAIBT

CIIy>kuJ1 Obl KaToZoM, a B IpyroM — aHojioM. Hanumure ypaBHeHUs peakuuid, MPpOUCXOIAIINX TpU
paboTe ITHX PJIEMEHTOB.

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

32.  KakuM ypaBHEHHEM KOJIMUYECTBEHHO OMMCHIBAETCS 3JIEKTPOIU3?

33. UTo paccuuThIBaIOT ¢ momolbio ypaBueHus Hepucra?

34.  CocraBbTe CXEMY IEKTPOJIM3a BOJHOIO PAacTBOpA XJIOPHUJA HHUKENSl Ha MHEPTHBIX
INEKTPOAAX.

35. CocraBbTe CXeMbI 3JIEKTPOJIM3a BOJIHOTO pacTBOpa xyopuaa xxenesa (1), ecnu: a) anox
JKEJIe3HBIN; 0) aHOJ| YTOJIbHBIH.

36.  PactBop comepxutr monnl Zn**, Ni**, Fe**) Cu?** B ogunakoBoii kournentpanuu. B

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

37. Brruncnure Maccy HUKeENS, BBIACIUBIIETOCS Ha KaTOAE MPU MPOMYCKAHUH TOKa CHIION
20 A uepe3 pacTBOp HUTpATa HUKEJSA B TEUEHUU 22 YaCoB.

38. [Tpu snextposnmse pactBopa conu ojosa (II) macca katona yBennuunacek Ha 4 1. Uto
MIPOU3OIILIO MPU FTOM Ha OJIOBSIHHOM aHoj1e?

39. PaccuuTaiite 00BeM KHCIOPOAA, KOTOPHI MOXET OBITh MOJIYYCH 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 KOppo3noHHoomacHbIM Juis xkene3a: Fe/Cu, Fe/Sn,
Fe/Ag?

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

43. Hanummre 371eKTpoXuMHUYECKHE POIECChl (AaHOAHBIM M KATOIHBIN ), MPOTEKAIOIIHNE B

koHTakTe Al/Cu B pacTBOpe XJIOpHIa HATPHUSL.



7. OueHoYHBIE CPeICTBA

7.1. IlacmopT OEHOYHBIX CPEICTB

Cemectp Koa koHTpO/ImMpyemMoii KoMIieTeH U HaumeHoBaHue
(WJ1H ee 4acTH) OLICHOYHOI'0 CPeACTBA
4 OIIK-1 OTtyeTsl 110 TabOpPaTOPHBIM paboTam
NoNel-3

Kontponbabie padboTer NoNel-3
[Ipomexyrounslie TecTbl NeNel-14
Bonpocs! k 3auety NeNel-50
TecrtoBsie 3aganust NeNel-600

7.2. TunoBble 3aJaHUsi WM HHbIE MAaTEePHAJIbI, HEOOXOAMMbIE [JIsi TEKYIIero
KOHTPOJISt

7.2.1. KourpoJjbHasi padora

TunoBble NpuMepbI 3aJaHUI
Tema «Pacuersl mo popmyJiamMm U ypaBHeHUsIM» (IpaKkTUYecKoe 3ansaTHe 1)

Bapuanrt 1

3amanue 1

HazoBute mo mexayHapoaHOW HOMEHKIAType cienyromue Bemectsa: Oz, Fe O3, Ca(OH)o,
H2S0s.

3amanue 2

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

7r 121 X, T y, I

Zn) + HClp-p) — ZnClagp) + Ha).

3amanue 3

Omnpenenure MpOLIEHTHOE CO/IEpkKaHUE Kallus B MaHranare kanust KoMnOg.
3amanue 4

Onpenenure 06bem 40 T metana CH4 npu Temnepatype 18°C u nasnenuu 1,2 atm.
3amanue 5

Hanummre ypaBHEeHUs peakivil, XapaKTepU3YIOIIME CIEAYIOIINE IPEBPALLEHU:
Ca —2— Ca(OH), Ca —2 CaCl;

Ca —2 CaCO;3 Ca —% 5 Ca0

Tema «TepMoauHAMUKA XMMHUYECKUX pPeakiuii» (MpakTu4ecKoe 3aHATHE 2)

Bapuanrt 1

3amanue 1

[Ipu B3aumoperictBun 10 1 azota ¢ 20 1 Bomopona (H.y.) Bbyaenuioch 29 kJ[k tema.
Paccunrarh sHTANBNNIO 00pa30BaHUS aMMHAKA.

3amanue 2

OnpesiennTh BO3MOKHOCTh BOCCTAHOBJIEHHS okcua TuTaHa TiOxx) amomuanem mpu 1500°C
o peakruu: TiOxw) + Al — Tiw) + ALO3).

3amanue 3

Onpenenuts BO3MOXKHOCTh BOCCTaHOBIEHUS oOkcunaa THTaHa TiOrx) amOMUHUEM TIpU
CTaHAAPTHBIX YCIOBUAX MO peakiuu: TiOxw) + Al — Tiw) + Al2O3).

3amanue 4



Paccuntarh KOJIHMYECTBO TEMJIOBON PHEPTHH, BhIAEIAIOMmEeiics mpu cropanun 20 M° Ta3oBoi
cMmecH, conepxarieit 20 00. % stana CoHs 1 80 06. % nponana C3Hs.

3aganue 5

Paccuurate TennorBopHyo criocooHocTs OyTrana CsHio.

Tema «CBoiicTBa pacTBOPOB» (IPaKTHYECKOeE 3aHATHE 3)

Bapuanrt 1

3amanue 1

Onpenenutsb cpeay BogHOTO pacTBopa cyiabduta kamus K2SO3. O60cHOBAaTh OTBET.

3ananue 2

Paccunrtare Temmneparypy KUNEHUs U KpUcCTaIM3auuu 8% BOJHOIO pacTBOpa XJIOpHUIA
KaJlus, CTENEeHb TUCCOIUAIuU KOToporo 85%.

3amanue 3

Paccuntarh IpOIEHTHYIO KOHIICHTPAIIMIO HACHIIIIEHHOTO PacTBOpa CyIb(uaa KaaMus, eCiu
TP ,c=7,9-1077,

3amanue 4

Paccuurats pH 0,5% pactBopa HCN. IInotHOCT pacTBOpa cUuTaTh paBHOU | 1/mil.

3amanue 5

B kakux 00beMax HykHO cMemath sTiwieHraukons CoHeO2 (p=1,1088 r/cM?) 1 Bomy, 4T0ObI
MOJTy4UTH 2 11 aHTH(PH3a, TEMIIepaTypa 3amep3anus koroporo -5°C. ITnoTHOCTh aHTH(PU3a IPUHSATS
paBHoii 1 r/cm’.

Kpurepumn oneHku:
- 3a Ka)K/10€ BEpHO BBINIOJIHEHHOE 3a1anue — 0,4 6aa.

7.2.2. OT4er MO JJa00OPATOPHOM padoTe

JlabGopaTopHas padora Nel OnpenesieHue MOJISIPHOI MacChl IKBHBAJIEHTA MeTaJLlIa

Heab: onpenenenre MOJIsIpHONW Macchl SKBUBAJIEHTa METasllla KCIIEPUMEHTAIbHBIM MTyTEM.

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

Omnpenenenre MPOU3BOAUTCS C IOMOLIBbIO Ipubopa (puc.1), COCTOAIIET0 U3 U3MEPUTEITHHON
otopetku (1) Ha 25...50 M, nByxkoieHHOW npoOupku OcTBasibia (2) ¥ ypaBHUTEIbHON CKIISTHKA
i OropeTku (3).

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

2. B npyroe xoneno Ha 1/4 gyacTh ero 00béMa HajieliTe pacTBOP COJISTHOM KUCITIOTHI.

3. [TnotHo 3akpoiite mpobupky OcTBanbaa (2) MpoOKoi U 3aKpenuTe e€ B IITaTUBE.

4. [IpoBeppTe TpHOOP HA TEPMETHYHOCTH, JUISI YE€ro ypaBHUTENBbHBIA cocya (3)

noxauMuTe Ha 10...15 cM u 3akpenuTe B 3TOM MOJI0KeHUHU. Ecnu nmpubop repMeTHdeH, TO YpPOBEHb
KUJKOCTU B HEM OCTaeTcsl MOCTOSIHHBIM. Ecnmu mpuOop He repMeTHdeH, MpoBephTe, IIOTHO JIU
3akpseiTa mpodupka 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. OCTOpOXXHO MOBEpHUTE MPOOUPKY (2) Tak, YTOOBI KUCIOTA MEPENUIACh B KOJICHO, TIe
HAXOJUTCSI METaJLI.

7. [Tocne monHOTO pacTBOPEHUS METallla IPUBEIUTE MOJI0KEHUE )KUKOCTU B OIOpETKE
(1) m cocyne (3) Kk OTHOMY YPOBHIO.

8. To4yHO OTMEThTE MOJOKEHUE MEHHUCKA KHUIKOCTU B Oropetke (1) — V2. Onpenenure
00BEM BBIIENIUBILIETOCS BOJAOPOA.



9. OTMeThTe MoKa3aHus TepMOMeETpa U 6apoMeTpa.
10. PesynbpTaThl 3aMepoB 3aHecuTe B TaOIHILY 1.
11.  JlaBneHHe HACHIIIEHHOTO BOJASHOTO Mapa BRIMUIIMTE U3 TAOIUILBI 2 IPH TEMIIepaType

OIIbITA.

bropeTku yKperuisitoTcs B IITATUBE U 3aMOIHSIOTCS BOJAON. B HCX0/THOM COCTOSTHUY )KUIKOCTh
B cocynax | u 3 nomkHa HAXOJUTHCS HAa OJTHOM YPOBHE.

Pucynoxk 1. Cxema mpubopa 1j1s onpeesieHuss MOJIIPHOM MacChl SKBUBaJieHTa MeTaia: 1 —
U3MepuTenbHas OropeTka, 2 — IByxKoJieHHas nmpooupka OcTBanbia, 3 — ypaBHUTENbHAs OI0peTKa

12. [IpuBeanTe 00HEM BBIICTUBIIETOCS BOAOPO/Ia K HOPMaIbHBIM yCIOBHM (H.y. — P° =
760 mm. pr. cT., T° =273 K):
o [ o
Py Vi, PV, o P VyT
= : o =2
T° T : TP;
2
13. PaccunTaiiTe MOJISIpHYIO MacCy SKBUBAJICHTa METaJljIa;
o o
mMe Hy, . m — mMe 31'1’2
- o > e o
maMe V31—12 VH

2

rjae V90H2 = 11200 mu1/mM01b — MOJISIPHBIN 00BEM SKBUBATICHTA BOJOPOA (H.Y.).

Tabnuua 1-Pe3ynbTaThl SKCIIEpUMEHTa

Haumenosanue O06o3HaueHne 3HaueHue En. uamepenus

Hagecka merainna m r
YpoBeHb B OIOpPETKE 10 ONBITA Vi MUIT
YpoBeHb B OIOpETKE MOCIIE OIbITa V> MJT
OO0beM BBIICTUBIIETOCS BOJOPO1a V H = Vo-Vi M
TemnepaTypa onbiTa t °C
TemnepaTypa onbiTa T=t+273 K
JlaByieHre HACBIIIICHHOTO BOJSIHOTO Tlapa h MM PT. CT.
ATMochepHOe TaBJICHHE P MM PT. CT.
JlaByieHne Botopoaa P, =P-h MM PT. CT.

Tabmuia 2-J[aBieHre HaCHIIIEHHOTO BOASTHOTO Mapa

Temneparypa,
°C

JlaBneHnue
HAaCBIIIICHHOT'O

Temneparypa,
°C

JlaBnenne
HAaCBhIIIICHHOT'O




BOJSIHOTO ITapa, MM BOJSIHOTO IIapa, MM PT.
pT. CT. 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. Ilo monsipHOI Macce SKBHBAJCHTAa MeETalJla METOAOM IMox0opa BaJIEHTHOCTEH,
OIIpeNIeNIUTe, KAKOW MeTasll ObLT UCIIOJIb30BaH B OIBITE.
15. PaccuunTaiiTe OTHOCHTENFHYIO OIIUOKY KCIIEPUMEHTA!
ms,., ~ Mo,
A=t+—""—7.100%
my .
16. CrnenaiiTe BEIBO K paboTe.

JlaGoparopHas padoraNe2 «OnpeaejieHre JHTAIBINH PeaKIIUID)
Heab: ompeneneHue TemioBoro 3PpQexra CUCTEMBbI, B KOTOPOU MPOUCXOAUT XUMHUYECKAS
peakuus, ¥ SHTAIbINK PEaKUU B HECTAHIAPTHBIX YCIOBUSX.

OnpiT 1. HeliTpaau3anusi CepHOl KUCJI0THI THAPOKCHI0OM HATPHUS B OHY CTAANIO

JUist HEWTpanu3aluyu CEPHOM KHUCIIOTHI TMAPOKCHUIOM HATPUS B OJHY CTAJMI0 CMEIIMBAIOT
9KBUBAJIEHTHBIE KOJIMYECTBA KUCIOTHI U IIEJI0YH 0 00pa3oBaHusl Cyab(daTa HaTpuUs:

H2SO4+ 2NaOH = NaxSO4+ 2H20; AH;

1. OTMeppTe UMJIMHIPOM 3aJaHHBIN TIpernojaBaresieM OO0bEM pacTBOpa KHCIOTHI,
BBUICHTE €r0 B TEPMOCTATUPOBAHHBIN cTakaH. OMyCTUTE B CTAKaH TEPMOMETP, 3aMEPHTE U 3aIlIULINTE
B Tabnuny 1 Temreparypy pactBopa. TepMoMeTp He BRBIHUMAWTE U3 CTaKaHa 10 OKOHYaHUS OIBITA.

2. OTMepbTe IpYrUM LHMIMHAPOM TAaKOH jke 00BbeM pacTBOpa MIETOYH U OCTOPOXKHO, HO
OBICTPO BBUICHTE B CTaKaH C paCTBOPOM KUCIOTHL. OCTOPOXKHO MepeMelaiiTe, OTMEThTE HauboJbIlIee
U3MEHEHHE TeMIIepaTyphl IpU 00pa30BaHUM Cyab(paTa HATPUsL.

3. BbiHbTE TEpMOMETpP, BBUIEHTE pacTBOp M3 TEPMOCTATUPOBAHHOIO CTaKaHa,
¢mIbTpoBaNIbHOM  OyMaroil THIATENBHO BBICYIIMTE CTEHKHM M JHO CTakaHa, MOMECTUTE B HETO
TEPMOMETP U JTAUTE OCTHITH /10 MPEKHEN TEMIIEpaTypPHhl.

4. 3amonauTe Tabmuiy | (BEeMMYMHBI TEMJIOEMKOCTEH U IUIOTHOCTH pPacTBOPOB
BBIMUIIKTE U3 TaOIuUIb! 3). BeinmonHuTe pacyeTsl.

Ta6muma 1-Pe3ynbTaTh! onbiTa 1

Bemectso | V, t D, C, n, 0, AH,
MIT °C r/em’ Jx/r-°C | moas | JI)k/n MOJIB kJI>x/Momb
H>2SOq4
NaOH
NaxSOq4

OnpIT 2. HeliTpaau3anusi CEPHOIl KUCJIOTHI THAPOKCHI0OM HATPHS B JIBe CTAAUM

[Ipu HeWTpanu3auuu CEpHOM KHUCIOTHI THAPOKCUAOM HATPHS B JIBE CTAJUU 3KBUBAJCHTHBIN
00beM IIET0YN BHOCST B JIBa IIpUEMa:

H>SO4+ NaOH = NaHSO4 + HO; AH>



NaHSOs4 + NaOH = Na,SO4 + H,0; AH> >

1. OTMephTe NUIMHIPOM 3aJaHHBIA B OMBITe 1 00bEM pacTBOpa KHUCIIOTHI, BBUICHTE B
TEPMOCTAaTUPOBAHHBIN CTAaKaH, U3MEPHTE TEMIIEPATYPY pacTBopa. TemnepaTypbl pacTBOPOB CEPHOI
KHUCJIOTHI B ONBITaX 1 ¥ 2 AOMKHBI OBITh OJMHAKOBBI.

2. W3mepbTe IpyruM HUIMHIPOM MTOJOBUHY SKBUBAJIEHTHOTO 00beMa pacTBOpa IIEI0UU
U OCTOPO’XHO, HO OBICTPO BBUIEHTE B CTakaH C PacTBOPOM KHUCIOThL. OTMEThTE TeMIlepaTypy
00pa3oBaHUs pacTBOpa TUAPOCYNb(paTa HATPUSL.

3. OTMephTe MUIMHAPOM €IIe TaKOH ke 00BheM pacTBOpa IIEIOYH W BBUICHTE €ro B
crakad. [lepememnaiite nmoay4deHHbIH pacTBOp Cynb(ara HATPHS U 3aMUILUTE €ro TEMIIEPaTypy.
4. BriHbTe TepMOMETp W BBUICHTE COACPKUMOE CTakaHa, (DUIBTPOBAIBLHOW OyMaroi
BBICYIINTE CTEHKH U JHO CTakaHa. 3amoiaHuTe Tadbnuity 2. Cuenaiite pacdeTsl.
TaOnuma 2.
PesynbTats! omnbita 2
Bemectro | V, t, D, C, n, 0, AH,
MIT °C r/em® Jx/r-°C | MOJIb Jx/n Mmonb | KJ[K/MOIB
H>SO4
NaOH
NaHSO4
NaSO4
Tabmuma 3
TennoeMKoCTh U MIIOTHOCTh PACTBOPOB
PacTBop t,°C p, r/em’ C, Ix/r-°C
H>SO4, 1 M 12 1,061 2,75
14 1,060 2,81
16 1,060 2,87
18 1,059 2,93
20 1,059 2,99
22 1,059 3,04
24 1,058 3,10
26 1,058 3,15
NaOH, 2 M 12 1,079 3,41
14 1,078 3,44
16 1,077 3,47
18 1,076 3,50
20 1,075 3,53
22 1,074 3,56
24 1,073 3,59
26 1,072 3,62
NaHSO4, | M 20 1,050 3,73
22 1,046 3,74
24 1,042 3,75
26 1,038 3,76
28 1,034 3,77
30 1,030 3,78
32 1,026 3,79
34 1,022 3,80
NaxSO4, | M 24 1,074 3,74
26 1,066 3,76




28 1,058 3,78
30 1,050 3,80
32 1,042 3,82
34 1,034 3,84
36 1,026 3,86
38 1,018 3,88

JlaGoparopuas padora Ne3 «Koppo3usi MeTaJI0B»

Heab: o3HaAKOMIIGHHWE C DJIEKTPOXUMHUYECKOW KOpPPO3Hei; (akTopaMu, BIUSIOIMIMMU Ha
KOPPO3HI0; METO/IaMH 3alIUThl OT KOPPO3UHU.

OmnpiT 1. Binsinue aKTUBHOCTH KOHTAKTHPYIOLIET0 METAJJIa HA KOPPO3HI0

1. BosemuTe Tpum ckpenku s Oymar. B ogHy BCTaBbTE TOHEHBKHHA KYCOYEK
METaJUIMYECKOT0 0JI0Ba, BO BTOPYIO — MEJIU, TPETHIO OCTABbTE B KAUECTBE KOHTPOJISL.

2. Jo6aBbTe B Tpu MPOOUPKH C BOJIOH O OJTHOM Karuie pacTBOpa COJISTHON KUCIIOTHI, IO
2-3 xamu pacTBopa kpacHou kposiHOU conut K3[Fe(CN)s| u onmycTuTe B HUX CKpPETIKH.

3. OTMeThTe UHTEHCUBHOCTh OKPACKH BO BCEX TPEX MPOOHpPKax.

4. CrnenaiiTe BEIBOABI O CKOPOCTU KOPPO3UU B KAKJIOM ClIydae M HAITUIIUTE KaTOAHBIC U

AQHOJIHBIE PEaKIUU.
OnpIT 2. Biusinue cpeabl HA CKOPOCTh KOPPO3UU

1. Bo3zbMuTe Tpu npoOupku. B nepByto HaselTe pacTBOp XJIOpHIa MarHusi, BO BTOPYIO —
pPacTBOp COJISTHOM KHUCIIOTHI, B TPETHIO — TUCTHUITMPOBAHHYIO BOY.

2. OnHOBpPEMEHHO OMYCTUTE BO BCE IPOOHMPKH 1O OJJHON CKpEIKe.

3. Ho6aBbTe uepe3 5-10 MUHYT B KaxAyr0 MPOOHMPKY MO 3 Karulkd pacTBOpa KpacHOU
KPOBSHOU COJIH.

4. OO0BsICHUTE HHTEHCUBHOCTH OKPACKH (BO BCEX JIM TPOOMPKAX?), HAMTUIITUTE YPaBHEHUS

IIPOTEKAIOIIUX PEAKIUH, CIeIIalTe BBIBO.
OnpIT 3. DJIeKTPOKOPPO3US MeTaJLIa

1. Haneiite B U-00pa3Hyto TpyOKy pacTBOp XJIOpHIa HATPHSL.

2. Jlo6aBpTe B KaKJ0€ KOJEHO MO 2 Kalld pacTBOpa KPacHOW KPOBSHOW COJIH W
deHondranenna.

3. [Torpy3ute B pacTBOp KeJI€3HbIE AJIEKTPOIbI (CKPETKHU) U MOAKIIOUUTE K JIEKTPOJIaM
MTOCTOSIHHBINA TOK.

4. OO0BsicHUTE HAOTIOJICHUS U 3aMUIINATE aHOAHBIA U KaTOIHBIN MPOIECCHI.

OnbIT 4. AHOAHBIE H KATOIHbIE MOKPBITHS

1. Haneiite B nBe mpoOupku no 15-20 kamenb pacTBOpa CEpHON KUCIOTHI U J00ABBTE 1O
2 Karui pacTBOpa KpacHOM KpPOBSHOM COJH.

2. Onycrtute B 0JIHY IPOOHUPKY MOJIOCKY OLIMHKOBAHHOTI'O JK€JIe3a, B IPYT'YI0 — JIYKEHOTO,
MpeBAPUTENLHO CIIEIaB HAa UX MOBEPXHOCTH IIYOOKHE [[aPAITMHBI HOMKOM.

3. OtMmetbTe Yepe3 5-10 MUHYT MOSBIICHHE CHHEHW OKPAacKH B MECTE IaparnuH (B KaKon
npooupke?).

4. OO0bsicHuTe HAOIIONCHUS U 3AMUIITUTE aHOIHBIN W KATOJIHBIA MPOIECCHI JUTS KaXKI0H
rajbBaHONAPBHI.

OnpIt 5. IIpoTekTopHas 3amurTa

I. JloGaBbTe B JBE MPOOMPKH C JUCTHJUTMPOBAHHOW BOJOW MO OJHOW Karuie COJISTHON
KHUCJIOTBI U MO JBE KaIlJIM PaCTBOPA KPACHOW KPOBSIHOM COJIH.

2. Onycrtute B 0JIHY TPOOUPKY CKPETIKY, B APYTYIO — CKPETIKY B KOHTAKTE C ATFOMUHUEM.

3. OTMeThTE MOSIBIICHUE HHTCHCUBHOW CHHEH OKpacKu (B KaKoi Mpooupke?).

4. OObsicHuTe HAOMIOACHUSA. 3alUINNTE KAaTOAHBIA M aHOAHBINA mpouecchl. CaenmaiTe

BbIBOJI. Kakyto posib BBINOJHSIET aTFOMUHUNA?

OnbIT 6. [IppMeHeHe HHTHOMTOPOB

I. Haneiite B n1Be mpobupku 1%-Hblii pacTBOp cepHON KUCIOTHI U 100aBbTE 10 2-3 Kariu
pacTBopa KpaCHOU KPOBSIHOM COJIH.



2. PacTtBopuTe B 0HO# npoOupke yporponuH (1 mmarens).
3. Onyctute B 00e mpoOupku mo ogHou ckpenke. Kakoit Hadmonaercs r¢pdext? Kakyro
POJIb BBIIOIHSET YPOTPOIHH?

Kpurtepun onenkn:

- 2 GaJuta BBICTABIISIETCS] CTYICHTY, €CJIM OTUYET BBITIOJHEH 0€3 3aMEYaHHIA;

- 1,5 Gana BeICTABISIETCS CTYICHTY, €CIIH B OTUETE COACPIKATCS HEOOIbIINE HEJOUYETHI,

- 1 Gay BeICTABIISIETCS] CTYACHTY, €CIIH B OTYETE COJICPKATCS OIMIMOKM B pacyeTax W B
BBEIBOJIE K paboTe;

- 0,5 Oamra BBICTAaBISETCS CTYACHTY, €CIM B OTYETE COJNEPXKATCS CYIIECTBEHHBIE
OLIMOKH B pacyeTax U B BBIBOJIE K paboTe;

- (0 6amIoB BBICTABIIACTCS CTYJEHTY, €CU TabopaTopHas paboTa He BBITIOJIHEHA

7.2.3. Tunopble 3aJaHuss NpoMe:kyTo4Horo recruposanuss C/10 Pocaucrant

Kpurepun oneHku:
[IpomexxyTouHBI TecT MO TeMe cocTouT u3 6 BompocoB (1 Bompoc — 0,5 Gamma).

MaxkcuMalIbHOE KOJIMUECTBO OaslIoB — 3

IIpomeskyTOUHBIE TECTHI MO Teme 1:

3ananmne Nel
VYkaxure psl, COAEPKALIMN TOJIBKO OCHOBHBIE OKCHUBI

BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) NiO, SO, CuO
2) N20, NO, CaO
3) NaxO, BaO, CuO
4) CrO;, K20, CrO

3aganue Ne2

Cpenu yka3aHHBIX BEHIECTB MPOCTHIMU SIBIISIFOTCS

BriOepute ovH U3 4 BApUaHTOB OTBETA!

1) COy, 02, CO
2) 0., C, H»

3) C, Ca0, H,02
4) SOz, Oz, H20

3amanne Ne3
O6beMm 10 morneit a3ota u 00bem 10 Mosneii kucnopona (H.y.)

BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) OJIMHAKOB M COCTaBIIICT 22,4 11
2) pa3HbIi
3) HEJb3s1 CPaBHUBATh

4) OJIMHAKOB U COCTaBJISIET 224 11




[Tonublit cOopHUK TecTOoB MmO Kypcy «OOmas u HeopraHudeckas Xumus 1» —
https://edu.rosdistant.ru/course/view.php?1d=224



7.3.

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

JUCIUIITHHBI

7.3.1. Bonpochl 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 XMMHUYECKUX
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 €r0 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 DHTaNBIWS 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 XMMHUYECKUX 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 PactBopsl. CiocoObI BbIpaskeHUs] KOHIEHTPAIIMKA 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). KoncranTa 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. [Tpuuunbl 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 karofHas 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. Y4yeOHO-MeTOAMYEeCKOEe M HHPOPMALMOHHOE 00ecTiedyeHue TN CIUTIITHHbI

8.1. Oos3areabHasi quTeparypa

Tun (yueOHuK, yueOHOE

KoanuyecTBO B

HAYYHOU
Ne nocooue, y4eoHO-
ABTOpBI, COCTABUTEJIN 3arsnaBue (3aroJjioBoK) I'ox n3nanus ounoaunorexe /
n/n MeTOoINYEeCKoe mocoomne,
OpPAKTHKYM, 1p.) HaumenoBanmue
IBC
1 | H.C. AxmeroB OO0m1ast 1 HeopraHu4YecKast XUMUsl: Y4eOHHK / YueOHUK 2020 OBbC «Jlanb»
H. C. AxmeroB. - 11-e u3g., crep. - CaHKT-
[TerepOypr: Jlans, 2020. - 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. CrenuaibHas
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, COCTABUTEJIHN 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. CneunanbHas
muteparypa). - ISBN 978-5-8114-1608-0.

2 | H®. Crace 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 : Jlans, 2011. - 496 c. -
ISBN 978-5-8114-1196-2.




8.3. Ilepeyenn nmpogeccnoHAIBLHBIX 023 TaHHBIX U HHGOPMAIHOHHBIX CHIPABOYHBIX
cucTemM

- BytnepoBckue coobmieHus [DIEKTPOHHBIA pecypc] : MHOTOMpeIMeT. Hayd. KypH. /
OO0 «MHHOBALIMOHHO-U3IATEIILCKUN 10M «byTIepOBCKOE HacieAue»». — DIEKTPOH. KypHal. —
Kazanp : OOO «HHOBanMOHHO-U3/aTeNbCKU oM «byTiiepoBckoe Haciaeaue»», 1999- . Pexxum
JIOCTYyTIA K JKypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

- XuMHsl B MHTEpecax YCTOMYMBOTO pa3BUTHUA [DIEKTPOHHBIM pecypc| : MexayHap.
Hayd. xxypH. / Cubupckoe otaenenue PAH. — Dnextpon. xxypHai. — HoBocubupcek : M3gaTenbcTBO
CO PAH, 1999- . Pexxum nocryna K xypH. http://www.sibran.ru/journals/Hviur/

8.4. IlepeyeHb MpOrpaMMHOro odecneyeHust

Ne Haumenopamme [O PexBu3uTHI IIOFOB?pa
n/n (naTa, HOMep, CPOK AeHCTBHSA)
1 | Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JecTBUs — OECCPOUHO;

koHTpakT Ne 1653 ot 14.12.2018, cpok
JecTBUsL — OECCPOUHO

2 | Office Standard: moroBop Ne 690 ot 19.05.2015, cpok
Office Stdandard 2013 Russian OLP NL | geiicTBust — 6eccpouHo
AcademicEdition
8.5. Onucanune MaTepUAJIbHO-TEXHUYECKOM 0a3bl, He00X0 1Mol A

OCYIIECTBJICHUA 06pa303aTe.m,H0ro nmpouecca nmo TMCHMIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX

Ka0OMHETOB, J1a00paTOPHii, MACTEPCKHUX H

Ne Ap. 00bEKTOB ISl IPOBEACHUS

n/n | NpaKTU4YeCcKUX U Ja0OpaTOPHBIX 3aHATHH,
MOMeEIEeHU JJIs1 CAMOCTOATENbHOM

padoThl o0yyarommxcsi (Homep ayIuTOPUM)

Ilepeyenb 0CHOBHOTO 000pyAOBaHHS

1 | Ayauropus A caMOCTOSITENTbHON pabOThI Crous yueHnueckuii - 26 Wr., cTy’ - 26 wWr.,
(I'-401) KOMITHIOTEP C BBIXOJIOM B CETh MHTEPHET -
16 .



http://butlerov.com/stat/reports/view.asp?lang=ru
http://www.sibran.ru/journals/Hviur/
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	˗ подбирать способы защиты металлов от коррозии.
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	Рисунок 1. Схема прибора для определения молярной массы эквивалента металла: 1 – измерительная бюретка, 2 – двухколенная пробирка Оствальда, 3 – уравнительная бюретка

		2023-01-17T16:46:19+0400
	ФГБОУ ВО "ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ", ТОЛЬЯТТИНСКИЙ ГОСУДАРСТВЕННЫЙ УНИВЕРСИТЕТ, ТГУ




