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1. Ileaib 0cBOEHUA TUCHUILIHHBI

Llenp ocBoeHUS! AMCUMILIUHBI — COPMUPOBATH CUCTEMY XMMHUYECKUX 3HAHUM (MOHATHH,
3aKOHOB, ()aKTOB, XMMHYECKOI'O $3bIKa) KaK KOMIIOHEHTa ECTECTBEHHOHAYYHBIX 3HAHHHA 00
OKpYXKalollleM MHpe M €ro 3aKOHax, a Takke c(HOpMHpOBATh COBPEMEHHOE NPEJCTAaBICHUE O
BELIECTBAX, UX CTPYKTYpE, CBOMCTBAX U B3aUMHBIX IPEBPAILICHUSX.

2. Mecto nucuuminnsl B ctpykrype OIIOIT BO

I[I/ICL[I/IHJII/IHLI U IPAaKTUKHU, Ha OCBOCHHH KOTOPLIX 6a31/1pyeTcsl JaHHasg JUCHMIIIMHA:

«Bricmas mareMaTHka.

JIMCUMIUTMHBI U TIPAKTUKH, JUISI KOTOPBIX OCBOSHUE JaHHOM TUCIUILUIMHBI HEOOXOIUMO KaK
npenmectpyroniee: «Marepuanosenenne 1 TKMy, «9komorus», « TeXHOIOTUS KOHCTPYKIIMOHHBIX

MaTCpHaJIOB».

3. [InanupyemMble pe3yJbTaThl 00y4eHHs

dopmupyemble U
KOHTPOJINpYyeMble
KOMIEeTeHIHH
(Ko ¥ HAMMEHOBAHUE)

Nuauxkaropsl
JOCTHKEHUA
KOMIIeTeHIIMii
(K01 ¥ HANMEHOBAHUE)

Inanupyemble pe3yibTaThl
o0yueHust

OIIK-1 — ymeHnuem
WCIIOJIH30BATh OCHOBHEIE
3aKOHBI
€CTECTBEHHOHAYYHBIX
JTHMCIUILIIAH B
npodeccnoHaTEHOM
NEATeNbHOCTH, IPUMEHSTh
METOJIbI MATEMATUYECKOTO
aHaIM3a u
MO/ICIIUPOBAHUS,
TEOPETUYECKOT0 U
AKCIEPUMEHTAIHHOTO
UCCIICIOBAHHS

3HaTh: MpaBUIa MOBEACHUS U
TEXHUKY 0€301acHOCTH B
XUMHYECKOH J1ab0opaTOPUU; METOIbI
IPOBEIEHUS SKCIIEPUMEHTAIBHBIX
UCCIIEJIOBAaHUA, TOITOTOBKU
pabouero Mecrta; npaBuia

o OpMIIEHHS OTUETOB K
1abopaTOpHBIM paboTaM MO XUMUH,
MOCTPOCHUS I'paUKOB, COCTABICHUS
BBIBOJIOB; OCHOBHBIC ITOHSTHUS U
3aKOHBI XUMHUH, OCHOBHBIE 3aKOHBI
B3aMMOCBSI3U MEXy CTPOCHHEM U
XUMHYECKHMH CBONCTBaMH BEIIECTB,;
OCHOBHBIE 3aKOHOMEPHOCTH,
CONPOBOXKAAIOIINE B3AUMOACHCTBUS
BEIIIECTB

YMeTb: caMOCTOSATENBHO paboTaTh C
MCTOANYCCKUMHU PEKOMCHOAIUAMU,
CIIPaBOYHBIMU MaTE€pUATAMH,
MPHUMCHATH TCOPCTUYCCKUEC 3HAHUA
JUIs IPOBE/IEHUS SKCIIEpUMEHTa U
00paboOTKH ero pe3yybTaToB
0(OpMIIATH OTUETHI K JTAOOPATOPHBIM
paboTam 1Mo XMMHHU, CTPOUTD
rpaduku, GopMyITHpPOBATH BHIBOIBI;
aHAITM3UPOBAThH MOJTyYCHHBIE
PE3yNbTaThl; OCBAaUBATH HOBBIE
TEXHOJIOTHYCCKHUEC ITPOLECCHI U HOBBIC
BUJIbI TEXHOJIOTMYECKOTO
000pyI0BaHMs, TPUMEHSATH
TCOPCTUUCCKHUEC ACIICKThI XUMHWUH JJI




dopmupyemMbie U
KOHTPOJIHpYeMble
KOMIIeTeHIHH
(Ko ¥ HAMMEHOBAHUE)

HNuauxkaropsl
JOCTHKEHHSA
KOMIIeTeHIii
(KO U HANMEHOBAHUE)

Iliianupyembie pe3yJabTaThl
o0yueHust

aHaJin3a CBOMCTB BEIIECTB U
MEXaHU3MOB XHUMHUYECKHX MPOIIECCOB

Bnaners: MeTogamu opranuzaiun
CaMOCTOSITENIbHOM paboThl, aHAIIH3a
MOJTy4YeHHOH HH(OpMAIHH,

0o OpMIIEHHUS OTYETOB K
1a00paTOpHBIM paboTaM 1O XHUMHH,
MOCTPOEHHUS I'paUKOB, COCTABICHUS
BBIBOJIOB; CIICIIHMAILHON XMMHYICCKOM
TEPMHHOJIOTHEH, METOIaMu aHalIn3a
paboThl 00BEKTOB
1pohecCUOHATLHON NeSTeNbHOCTH U
ONPEACIICHUS CBOMCTB BEIIECTB U
MeXaHHM3Ma UX y4acTHsl B IpoIieccax
XUMHUYECKOTO XapaKTepa




4. CTpyKTYypa M coJepKaHue TUCHUILIMHBI

®opMbI TEKYLIETO

" KOHTPOJIS
MonayJb (pa3ae) B“HLI HaHMeHOBaH?e TEM 3atTHH Cemectp Odnem, banabl | UHTepakTHB, 4.| (HAaHMeHOBaHUe
y4eOHOoii padoThI (yueOHOii padoThI) q,
OLIEHOYHOI0
cpeacTna)
Monyib 1. CamocrosrenbHast| Tema 1. OCHOBHBIE TOHATHS U 3aKOHbI 4 12 3 - [IpomexyTouHbIi
CtpoeHue u paborta (Cpl) XUMHUHU. XUMUYECKUN SKBUBAJICHT recT Nel
cBoiicTBa BemecTBa | Jlabopatopuoe  |OmpeneneHne MOJISIPHON MacChl 4 2 4 - Otuer 1o
3ansatue (JIabl)  |3KkBUBalleHTa MeTallIa lmabopaTopHOU
pabote No 1
CamocrosrenbHas | Tema 2. OCHOBHBIE KJIaCChI 4 6 3 - [TpomexyTOuHBIH
pabota (Cp2) HEOPraHUYECKHUX BEIIECTB rect No2
CamocrosrenbHast| Tema 3. CtpoeHue aroma. 4 10 3 - [IpomexyTouHbIN
pabota (Cp3) [lepuonnueckas cucrema J[.1. rect Ne3
CamocrosrenbHas| Tema 4. Xumuueckas CBA3b. 4 10 3 - [TpomexyToUHbIN
pa6ota (Cp4) [IpocTpaHCTBEHHOE CTPOCHUE MOJICKYJT recT Ne4
CamocrosrenbHasi| Tema 5. da30Bble COCTOSHMSI BELIECTB. 4 6 3 - [TpomeKyTOUHBIN
pabora (Cp5) MexMOIeKyIIpHbIE B3aUMOICHCTBHS rect Ne5
Monyns 2. Jlexuus (JIek1) |TepMoanHaAMHUKa XUMHUYECKHX 4 2 - - -
TepmoauHaMuKa u MIPOIIECCOB: BUJIBI CUCTEM, TTAPaMETPHI
KHHETHKA u GyHKIUHU cocTosiHU. 3aKkoH [ecca
XUMHUYCCKHX CamocrosrensHas| Tema 6. TepmoauHaMuka XMMHYECKUX 4 10 3 - [IpomexyTouHbIN
[IPOLIECCOB pabota (Cpb6) peakuuit recT Neb
CamocrosrenbHasi| Tema 7. Kunetrika XuMU4YeCKUX 4 12 3 - [IpomeKyTOUHBIN
padora (Cp7) peakuuii. XMMHUYECKOE pABHOBECHE rect Ne7
Monyib 3. CamocrosrenbHasi| Tema 8. PactBopsl. CriocoOb! 4 6 3 - [IpomexyTouHbII
PactBOpBI M pabora (Cp8) BBIPAKEHUS KOHIIEHTPAIMN PACTBOPOB. recT Ne§
DIIEKTPOXUMHUYECKHE XUMHUECKUE PAaBHOBECHUS B PaCTBOPAX
IPOLCCCHI CamocrositensHast| Tema 9. PacTBopbl HEANIEKTPOIUTOB U 4 12 3 - [IpoMexyTOUHBII
pabora (Cp9) AJIEKTPOJIUTOB recT Ne9
Jlexuus (JIek2) |KomnuratuBHbIE CBOWCTBA PaCTBOPOB 4 2 - - -




®opMbI TEKYLIETO

. KOHTPOJIS
MonayJb (pa3ae) B“HLI HaHMeHOBaH?e TEM 3atHTHH Cemectp Odnem, banabl | UHTepakTHB, 4.| (HAaHMeHOBaHUe
y4eOHOoii padoThI (yueoHOii padoThI) q,
OLIEHOYHOI0
cpeacTsa)
CamocrosrenbHasi| Tema 10. Komtonanbsie pacTBopsl 4 6 3 - [IpomexyTouHbIi
pabora (Cp10) rect NelO
CamocrosarensHas|Tema 11. OkuCIUTEIHHO- 4 10 3 - [TpomMexyTOdHBII
pabora (Cpll) BOCCTAHOBUTEJILHBIC PEAKITUH. mecT Nell
DNEKTPOXUMHUS: OCHOBHBIE TTOHATHUS

CamocrosrensHast| Tema 12. Bo3HuKHOBEHHE 4 10 3 - [TpomexyToUHbIN
pabota (Cpl12) 9JICKTPOJHOr0 IOTCHIMATIA. rect Nel2
CamocrosrenbHas| Tema 13. DnekTpoau3 paciiaBoB U 4 12 3 - [IpomexyTOUHBIN
pabota (Cpl3) BOJHBIX PACTBOPOB rect Nel3
CamocrosrensHas| Tema 14. Koppo3ust meTaiios. 4 12 3 - [IpomexyTouHbIN
pabota (Cpl4) CriocoObl 3aIUTHl METAIIOB OT rect Nel4
[Ipaktuueckoe  |O060OIMIEHHAS KOHTPOJIbHAS paboTa 1Mo 4 2 4 - Kontponbnas
sansitue (Ipl) Kypcy pabota Nel
KoHntpoub IToaroroBka K 3aueTy 4 3,75 - - Bormpocs! k 3auery

Ne 1-50
[Tpomexyrounas |[IpomexyrouHas aTTectanus (3a4eT) 4 0,25 - - Bormpocs! k 3auery
arrecrarms (TTA) Ne 1-50
Tect utoroselii | UToroBoe tectupoBanue 4 2 50 - TecToBbIE BONIPOCHI
(TN) Ne1-600

Hroro: 144 100




5. O0pa3oBaTebHbIE TEXHOJIOTHU
HpI/I peam3an JUCHUIIIINHBI UCTIOJB3YCTCA TCXHOJIOTUA TUCTAHITUOHHOT'O O6y‘-IeHI/I$I.

6. MeToauuyecKue YKa3aHUusA 110 0OCBOCHUIO JUCHUIIIMHBI

Moayas 1. CTpoeHne U cBOHCTBA BellleCTBA

Tema 1200paTOPHOrO 3aHATHSA:
OrnpenenieHre MOJISPHOM MacChl IKBHBAJICHTA METaJLJIa.

N3y4yuB 1aHHBIA MOXYJIb, CTYAEHT J0JIKEH:

UMETh MPEICTAaBICHIE 00 OCHOBHBIX MOHITHIX M 3aKOHAX XMMUU; KIacCU(DUKAIK BEIICCTB;
CTPOCHHUH aTOMa; THIaX XUMUYECKOU CBSI3U.

3HATh:
OCHOBHBIC TOHATHUS XMUMHH (MOJIEKYyJa, aTOM, XMMHYECKHUH 3JIEMEHT, MOJIb, MOJSpHas Macca,
XUMHYCCKHI SKBUBAJICHT, MOJIIPHAs Macca XMMUYCCKOTO SKBUBAJICHTA);
OCHOBHBIE 3aKOHBI XMMHH (COXpaHEHHUS MAacChl, IIOCTOSHCTBA COCTaBa, OOBEMHBIX OTHOIICHUH,
ABorajipo, ypaBHeHue MeneneeBa-Kianelipona, 00be1lnHEHHBIN Ira30BbIN 3aKOH);
COBPEMEHHYIO KOPIYCKYJISIPHO-BOJIHOBYIO TEOPHUIO CTPOCHHS aToMa; KBAaHTOBBIC YHUCIIA, MPaBUia U
MIPUHIIMIIBI COCTABJICHUS ANEKTPOHHON KOHPUTYPAIIMH XMMHYECKOTO 3JIEMEHTA;
TUTIBl XUMUYECKOU CBsI3U (MOHHYIO, KOBAJICHTHYIO, METAIUTMYECKYIO, BOJOPOIHYIO), UX CBOMCTBA U
XapaKTePUCTUKU;
MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYIL.

yMeThb:

IIPOBOAMTDH KOJMUYECTBEHHBIE PACUETHI 10 YPAaBHEHUSIM XUMUYECKHUX PEAKIIMIA;

COCTABIIATH DJIEKTPOHHYIO KOH(PUTYPALINIO XUMUYECKUX JIEMEHTOB;

OIpPEAEIATh TUIl XUMUYECKON CBSA3H B BEILIECTBE U €T0 POCTPAHCTBEHHOE CTPOCHUE; COCTABIISATH
CTPYKTYpPHYIO (pOpMYITy BeleCTBA.

MeTtoauyeckue peKOMEHAALNH 110 H3YYCHUIO MOXYJISI
[Tpu ocBOeHUM MOYJIE HEOOXOIUMO:

U3Y4YUTh Y4YeOHBIH MaTepuall 1O COOTBETCTBYIOLIEMY MOJYJIIO JUCIHUIUIMHBI, HUCHOJIb3Ys

JIEKIMOHHBIN MaTepuall U JINTepaTypy Mo JaHHOW TEMaTHKE;

aKIIEHTUPOBATh BHUMAaHUE HAa: OCHOBHBIX MOHATHUSX M 3aKOHAaX XHMMUU; KIACCU(UKALUU BELIECTB;

OOIIMX XMMHYECKUX CBOMCTBAX BEIECTB OJHOIO Kjacca; CTPOCHHWU aToMa; KBAaHTOBBIX YMCIAX;

COCTaBJICHUM AJIEKTPOHHON KOH(PUIyparuy XUMHUYECKHUX 3JIEMEHTOB; THIIAX XUMHUYECKOW CBSI3U;

IIPOCTPAHCTBEHHOM CTPOECHUHU MOJIEKYIL.

OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI:

1. Yro Takoe oTHOCUTENBbHAS aTOMHast Macca? PaccunTtaiiTe OTHOCUTEIBFHYIO ATOMHYIO MacCy Cepbl,
ecmm M(S)=5,3-102, am(C)=2,0-10% r.

2. PaccumTaiiTe aOCOJIOTHYIO MacCy MOJIEKYJIbl CEpHOW KHCIIOTHI, €CIIM €€ OTHOCHUTEJbHas
MOJIEKYJIsSIpHas Macca paBHa 98.

3. OTHOCcHUTENBbHAs IIOTHOCTH Ta3a 1o BOJOPOIy, conaepkamiero 27,27% yrneponma u 72,73%
KHcaopona, paBHa 22. Onpenenure OTHOCUTENBHYIO MOJEKYJISPHYIO MacCcy ra3a M €ro
XUMHYECKYIO (hopMyiry.

4. OrHOCUTENbHBIE TNIOTHOCTH Ta30B M0 BO3AYXY paBHeL: a) 0,9; 6) 3,17. Onpenenure maccy 1 1
KaXK70ro rasa.

5. Ompenenute, Kakoil 3T0 MerTami, ecnu 1,6 T kaimblus U 2,615 T IBYXBaJeHTHOTO MeTalia
BBITECHSIOT U3 KUCJIOTHI OJIMHAKOBBIN 00beM BOIOPOia MPU OJJHUX U Te€X KE YCIOBUSX.



6. Xmopun meramia conaepkut 69% xiopa. OTHOcUTENIbHAS aTOMHAs Macca MeTajia paBHa 47,9.
Ornpenenure CTENeHb OKUCICHUS] METAJIJIa B TOM COSAMHEHUU.

7. TIpn temmeparype 100°C u naBnenmu 50 atM. ra3 3anumaer o0beM 10 M. IpuBenuTe 06beM
3TOrO ra3a K H.y.

8. HamnummTe nomHbie 31€KTPOHHBIE KOH(UTYpAIIK ATOMOB JIEMEHTOB C IOPSIKOBEIMU HOMEpaMH
15 u 23. Ykaxxute BaJICHTHBIE 3JIEKTPOHBI 3TUX JJIEMEHTOB.

9. Hanmmmre »71eKTpOHHBIE KOH(GHIYpAIN aTOMOB Cephl B XpoMa U noHoB S?” u Cré*. Cpasaute
paznychl aTOMOB U HOHOB.

10. V kakux U3 HUKE MPUBEICHHBIX MOJIEKYJ XUMUYECKHE CBSI3U UMEIOT MOJSIpHBIN xapaktep: Oy,
CO, HF, N2, NHs.

11. Omnpenenurte BaJ€HTHOCTh AIFOMUHUS B OCHOBHOM U BO30Y>KJI€HHOM COCTOSIHUSX.

12. Yemy paBHa Macca | MOJIb SKBUBAJIEHTOB 0JI0BA B PEAKIUAX €I0 BOCCTAHOBIEHUs: a) SN** +2¢ =
Sn?*; 6) Sn** +4e = Sn°

13. PaccumraiiTe MOJSpHYIO MacCy SKBUBAJIEHTA jKeje3a B COCIUHEHHUAX €ro C KUCIOPOAOM,
conepskanux a) 70 u 6) 77,8% xenesa.

14. Onpenenute 3KBUBAJIEHT U MOJISIPHYIO MacCy JKBHMBAJIEHTa HMOHOB )Kejie3a B IPUBEACHHBIX
peaxmusix: a) Fe** +1e = Fe?*; 6) Fe®** + 30H = Fe(OH)3

15. Paccuuraiite MOJISIpHYIO Maccy SKkBuBajieHTa MeTaiuia, eciiv 0,029 r ero BRITECHSIOT U3 KUCIOTHI
30 mu Bogopoza (H.y.).

MO)IyJIb 2. TepMOJIHHaMI/IKa U KHHETUKA XUHMHUYECCKHUX IMPOLECCOB

TeMa JeKIUOHHOIO 3AHATHS .
TepMoarHAMUKAa XUMHUECKUX MPOIECCOB: BUIBI CUCTEM, MTApaMeTPhbl U (YHKIIUU COCTOSIHHUS.
3akou ['ecca.

H3y4uB JaHHBIA MOAYJIb, CTYJAEHT JOJIKEH:

UMETh MpE/CTaBIeHUE 00 IHEPreTUYECKUX U3MEHEHUAX B CUCTEMAaX, B KOTOPBIX MPOUCXOAUT
B3aMMOJICIICTBHE MEXAY BELIECTBAMHM; CKOPOCTHM XHUMHYECKMX peakuuid U MeTojax ee
PETYJINPOBAHHUS.

3HATh:

TepMOJMHaMHuUecKue (PyHKLIUU COCTOSIHUS, cIIoco0 U3 pacueTa (3akoH ['ecca u ero cinenctaue);

BJIMSIHUE TEMIIEpaTypbl Ha BO3MOKHOCTb INPOTEKAHMsI PEaKLUUU B 3aBUCHUMOCTH OT YHMCIEHHBIX
3HAUEHUH SHTAJIBIUU U SHTPOIUH PEaKLInu;

BJIMSIHAE HAa CKOPOCTh XUMHUYECKOM peakiMy KOHIIEHTPAIUH (3aKOH JISHCTBYIOIUX Macc);

BJIMSIHME Ha CKOPOCTb peakluu TeMnepatypsl (pasuiio Bant-I'odda u ypaBHenue Appenuyca);
BJIMSTHUE HA CKOPOCTh PEAKIIMU KaTaJu3aTOpPOB;

XMMHYECKOe paBHOBeCHE U criocoObl ero cMmenienus (mpunuui Jle Hlarense)

yMeTb:
OIPEAEIIATh BO3MOKHOCTb IPOTEKaHMsI pEAaKLIUN;
pEryJINpoBaTh CKOPOCTh XMMHUUYECKOHN pEaKLIUU.

Meroanyeckue peKOMEHAAIUH 110 U3YYEHHI0 MOIYJIA

[Tpu ocBOeHMU MOyt HEOOXOAMMO:
U3y4UTh Yy4eOHBIH Marepual MO COOTBETCTBYIOIIEMY MOJYJIIO JTUCHMIUIMHBI, HCIIOJIB3YS
JEKIIMOHHBINA MaTepHall U JIUTEPATYPY IO TaHHON TEMATHUKE;
aKIIEHTUPOBATh BHUMAHUE Ha: SHTAIBIIMKA 00pa30BaHUs, CTOPAHUS U PEAKIMH; SHTPOIHH BEIIECTBA
U peakiuu; sHeprun ['m66ca; KHHETMUECKUX YPaBHEHHUSAX JUIS TOMO- U TE€TEPOTEHHBIX PEaKIIHA;



OHCPIrun aKTHUBallHH, 0COOEHHOCTSAX IMPOTCKaHUA TCTCPOTCHHBIX IPOLCCCOB;, XHMUUYCCKOM
paBHOBCCHUU U crocobax ero CMCIICHMUA.
OTBCTUTH HA KOHTPOJIbHBIC BOIIPOCHI:

1.

2.

o

10.
11.
12.
13.

14.

15.

ITpu coegunenuu 3,2 r xene3a ¢ kuciuopoioM Bbiaenuinochk 40 xJDx rterna. Paccuuraiite
SHTAJBINIO 00pa3oBanus okcua xeinesa (11).

Paccuuraiite TEIIIOTBOPHYIO CIIOCOOHOCTH METAHA.

PaccunTaiiTe KOMMYECTBO TEMIIa, KOTOPOE BBLIEIUTCS IPH CropaHuy 50 M° cMecH, coCTOsIEH 13
50% xucnopona, 25% Bonopoaa u 25% yriaekucioro rasa.

Crenaiite BBIBOJ O BO3MOXKHOCTH CaMOIIPOM3BOJBHOTO MPOTEKAaHUs PEaKIMU B CTaHIAPTHBIX
yCIIOBHSX, eci u3BecTHO, uto AH,C = - 293 xJIxk, AS,? = 27 JIx/K.

Paccuuraiite sutansnuto peakuun: 2NaOHs) + H2SO400) = Na2SOusrs) + 2H20 ).

Ornpenenurte 3HaKU U3MEHEHUS SHTAIBIIUU U SHTPOIIUY IS CIAEAYIOIIETO TEPMOINHAMUYECKOTO
npouecca: 2Hor) + Oz = 2H20.

B kakux ciywasix sHTaJbIUs CTOPAaHMsI MPOCTOrO BEIIECTBA paBHA SHTAJIBIIUU OOpa30BaHUsA
CJI0)KHOTO?

Kaxk BbIpaxkaercsi CKOPOCTbh XMMUYECKOM PEAKLIUHU 10 3aKOHY JIEUCTBYIOIINX MACC B TOMOT'€HHBIX
Y TeTEPOTCHHBIX PEaKLusixX?

Onpenenure OOMIMIA M YaCTHBIC TIOPSAKU 110 KOMIIOHCHTAM CIISAYIOMIEH XMMUYEeCKOH peaKInu:
2C2He + 702 — 4CO2 + 6H20.

B0 CKOJIBKO Pa3 H3MEHHUTCS CKOPOCTh PeaKIny NP H3MEeHeHnH Temreparyps Ha 30°C, ecomu y =
3,0?

Kak uzmenutcs vp razodasnoit peakuuu 2A + 3B = 2C npu yBenudeHUu JaBieHus B 2 paza?
[Touemy vpp peaknuu Na + HoO — otnmgaercs ot vyp peakuuu Ca + HoO —?

Hanummure maremaTndeckoe BbIpaxeHue sl ckopocT npsamoit peakuuu CaOmy + CO2q) —
CaC03(TB).

N3menenue kakux (hakTOpoB BBI30OBET CMEIEHUE paBHOBecHs oOpatumoit peakiuu N2 + 3Hz <>
2NHs3; AH% =-92 x/[x B CTOpOHY NpsAIMOi1 peakuun?

BhluncianTe HCXOQHBIE KOHIEHTPALUH BELIECTB, €CJM PABHOBECHBIE KOHIIEHTPAL[MH M3BECTHEIL:
2NO + Cl; «<» 2NOCI, [NO]J=1,5 mons/1, [Cl2]=1 moas/i1, [NOCI]=0,5 monb/m.

MO)IyJ'Ib 3. PaCTBopbl H IJICKTPOXUMHUYECCKHUE MMPOUECCHI

TeMbl JIEKITHOHHOIO 3aHATHSI
KonnuraruBHele cBOMCTBA pacTBOPOB.

Tema NpakTHYECKOr0 3aHATHUS:
HToroBasi KOHTpONbHAs paboTa Mo Kypcy.

H3y4uB JaHHBII MOAYJIb, CTYACHT JOJIKEH:
UMETh MpPEJCTABICHHE O PacTBOPax; O CHoco0axX BBIPAKEHUS KOHIEHTPALUU PAaCTBOPOB;

CBOMCTBaX PacTBOPOB; 00 OKHCIIHTEILHO-BOCCTAHOBHTEIBLHBIX peaknugax; IJJICKTPOXUMHUYCCKUX
nponeccax: raJibBaHMYCCKUX, 3JICKTPOJIN3a, KOPPO3UH.

3HATb:

COCTaBHBIC YaCTHU PACTBOPOB;

KOJMYCCTBECHHOC BEIPAXKCHHUE COCTaBa PaCTBOPOB;

CBOMCTBaA PaCTBOPOB HEIJICKTPOJIUTOB U IJICKTPOJIHUTOB;

HaIlTpaBJICHUC 0OMEHHBIX IIpOLECCOB B PACTBOPAX IJICKTPOJIUTOB;

METO/Ibl YPaBHUBAHUS OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKINK (METOT JIEKTPOHHOTO OanaHca
U TIOJTypeaKIuii);



TaJIbBAHUYCCKHUC ITPOLCCChI U pa60Ty TaJIbBAaHUYCCKUX 3JICMCHTOB,
SJICKTPOJIN3 paCIlJIaBOB U BOAHBIX PACTBOPOB 3JICKTPOJIUTOB;
3aKOHBI 3JICKTPOJIN3a,

BHUJIbI KOPPO3HHU U MCXAaHU3MBI UX IIPOTCKAHM,

CIIOCOOBI 3allIUThI MCTAJJIOB OT KOPPO3HH.

yMeTb:

IPOBOAMTH XMMUUYECKHUM SKCIIEPUMEHT U aHAJIN3 NTOJIYYEHHBIX PE3YJIbTaTOB;
OIPEAEIIATh KOHIIEHTPALIUIO PACTBOPOB;

OIpEEIATh CBOICTBA paCTBOPOB;

paccTaBiATh K03()(PUIMEHTHI B OKUCIUTEIbHO-BOCCTAHOBUTEIIBHBIX PEaKIHIX;
COCTaBJIIATh TaJIbBAHUYECKHUE MIPOLIECCHI, ONPEIAEIIATH HIEKTPOABIKYILYIO CHILY FalbBaHUYECKUX
JIIEMEHTOB;

COCTaBJIATh IPOLECCHI AJIEKTPOJIN3A PACILIABOB M BOJHBIX PACTBOPOB AJIEKTPOJIUTOB;
OIIPEIEIIATh KOJMUECTBA 00pa3yIoMUXCs Ha IIEKTPOJaxX BEIIECTB IIPH JIEKTPOIIU3E;
COCTaBJISATh MPOLECCHl XUMUYECKOM U ANEKTPOXUMUYECKON KOPPO3UH;

noa0UpaTh COCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HUH.

MeTtoauyeckue peKOMeHAalMHU 110 U3YyYeHUI0 MOLYJIs

[Tpu ocBOeHMH MOyl HEOOXOAUMO:
U3y4yUTh Yy4YeOHBIM MaTepuad IO COOTBETCTBYIOLIEMY MOJAYJIO JUCLUIUIMHBI, HCIOIb3Ys
JIEKLIIMOHHBIN MaTepuall v JINTEpaTypy MO JAHHON TEMATHKE;
aKLEHTUPOBATh BHUMAHME Ha: COCTaB PACTBOPOB; CIIOCOOBI BHIPAXKEHUS KOHLEHTPAIUKU PacTBOPOB;
ANIEKTPOJIUTBI U HEJJIEKTPOJIMTHI; CBOWCTBA HEDJIEKTPOIUTOB M IJIEKTPOJIMUTOB; METOJbI
3JIEKTPOHHOro OajaHca M MONypeakUuil; rajJbBaHHMUECKUE IPOLECChl; paboTy TIajlbBaHMYECKHX
aneMeHToB; pacueT J/IC; aHO/IHbIE U KaTOJIHbIE PEaKLUU MIPHU JIEKTPOIN3€e; 3aKOHbI Dapajiesi; TUIIbI
U MEXaHM3MbI Pa3IMYHBIX BUJIOB KOPPO3UHU; CLIOCOOBI 3aIlIUTHI METAJUIOB OT KOPPO3UH.
OTBETUTH HA KOHTPOJIBHBIE BOIIPOCHI:
1. KakoB Tum XuMuyeckod cBA3M B dnekTposnuTax? Kakume 5>1I€KTpOIUTBHI HA3bIBAIOT

noTeHIuanbHBIMUA? cTHHHBIMA?

2. Hanmmute nuccorumanuio a) cyabpuTa HaTpus u 0) TuapodocdaTa Kaus Mo MepBOi U BTOPOH
CTYIICHSIM.
Beoipasute koHCTaHTY Auccoluanuu opTodochopHOil KUCIOTHI IO EPBON CTYIIEHHU.
Omnpenenure crenens quccounannu 0,001 M pactBopa ykcycHou kucnotsl, ecinu ee K= 1,74-10°
5

Hw

5. Uro noka3biBaeT M30TOHMUYECKUI KodpduuueHT? Kakas cBs3b CyLIECTBYET MEXIY CTEHEHbIO
JUCCOLIMAIIMY 3JIEKTPOJIUTA U U30TOHUYECKUM KO3 P PHUIrieHToM?

6. Omnpenenute Temieparypsl kuneHus u 3amep3anus 0,01 m pacrtBopa cynbdara HaTpusi, eciu
CTENEHb AUCCOUAINU cocTaBiIsgeT 54%.

7. Yro Ha3bIBaIOT MOHHBIM IIPOM3BEAeHUEM BO/IbI? UeMy OHO paBHO?

8. Ompenenute pH a) 0,1 M pactsopa KOH 1 6) 0,1 M pactopa NH4OH (K= 1,74-107).

9. OmpejenuTe pacTBOPEMOCTb THAPOKCHIA AMIOMHUHUSA, eciu ero [P = 5,7-107%2,

10. Paccuwnraiite ocMoTHyeckoe nasnenne 0,002 M pactBopa 6enzona npu temmepatype 17°C.

11. Hamumwre ruiponus3 cleayroluX cojei u onpenenuTe cpeay ux Boaubix pactBopoB: NaNOs,
ZnCl,, Na2S, CH3COONHa.

12. TlokaxuTte CTpOCHHE MHULEIJIBI MPHU NMPHIMBAHUHM HM30bITKA pacTBOpa THUAPOKCHA HATPUS K
pacTBOpy XJIOpHJia IIMHKA.

13. TlokaxuTte CTpOCHME MHLEIIbl MPH NPWIMBAHUM HU30BITKA XJOpHAA LUHKA K PacTBOPH
TUAPOKCUAA HATPHSL.

14. Kakyro cucteMy Ha3bIBaIOT 3JIEKTPOXUMHUYECKOM?



15.

16.

17.
18.
19.
20.

21.

22.

23.

24.

25.

26.

217.
28.

CocraBbTe CXeMY ABYX raJIbBAHMYECKUX AJIEMEHTOB, B OJTHOM U3 KOTOPBIX KOOAIBT CITY>KUJ ObI
KaTo/0M, a B IPYroM — aHoAOM. HamuimuTre ypaBHEHUS peakiuii, TPOUCXOISIINX MPU padoTe
9THUX JJIEMEHTOB.

["asibBaHUYECKUI 3JIEMEHT COCTOUT U3 XPOMOBOTO 3JIeKTpoa, norpyxenHoro B 0,01 M pactBop
CrSO4, m craHgapTHOrO BOJOPOAHOrO 3JeKTpoja. Hamummre ypaBHEHHS 3JIEKTPOJHBIX
npoiieccoB. Yemy paBHa ero 3.1.c.?

Kakum ypaBHeHHEM KOJIMYECTBEHHO OMUCHIBAETCS AIIEKTPOIN3?

Uto paccuuThIBaIOT C MOMOIIBI0 ypaBHeHus Hepucra?

CocTaBbTe cXeMy AJIEKTPOIM3a BOJHOTO PACTBOPA XJIOpUIa HUKEI Ha MHEPTHBIX 3JIEKTPOIaX.
CocraBbTe CXEeMbl 3JIEKTPOJIM3a BOJHOTO pacTBopa xiyopuaa sxeneza (ll), ecnam: a) anoxg
JKEJIe3HBIN; 0) aHO| YTOJIbHBIH.

PactBop comepxut monsl Zn?*, Ni?*, Fe**, Cu?** B omuHakoBoii KoHmeHTpanmu. B kakoii
MOCJIE0BATEILHOCTH ATH METAJUIbl OYAYT BBIACNATHCSA MPH DJIEKTPOJIU3E, €CIIM HaIpshHKeHHE
JOCTaTOYHO JUIS BBIIEIECHUs 1I000r0 MeTasia?

Brruncnute maccy HUKeIsl, BbIICTUBIIETOCS Ha KaTo 1€ IPU IPOITyCKaHUK ToKa cuiioii 20 A uepes
pacTBOp HUTpPATA HUKENISI B T€UYEHUU 22 YACOB.

[Ipu snexTponuse pactBopa conu onosa (I1) macca katona ysenuuunach Ha 4 . YTo IPOU30IILIO
P TOM Ha OJIOBSTHHOM aHoj1e?

Paccuuraiite 00BbeM KUCIOPOa, KOTOPBIM MOKET OBITh MOyYEH MPHU AIIEKTPOIIU3E TOKOM 5 A B
TEeYEHHUE 2 4acoB, €CJIM BBIXOJ 110 TOKY cocTaBisieT 85%.

[Ipu poxoskaeHNH Yepe3 pacTBOP COJIM TPEXBAJIEHTHOTO MeTalia TOKa cuioit 1,5 A B TeueHun
30 muH Ha karoje Beiaenmwiock 0,18 r meranna. Berancaute MOJISpHYIO MacCy MeTalia M pacxol
3IEKTPOIHEPTHH, €CIIM U3BECTHO, UTO HAIPsDKEHUE B CEeTH paBHO 6 B, a BbIxo[ o Toky 72%.

Kakoii KOHTaKT sIBJIIeTCSl HanboJiee KOPPO3NOHHOOACHBIM s kene3a: Fe/Cu, Fe/Sn, Fe/Ag?

B KoHTakTe ¢ KakuM U3 METAJJIOB ME/Ib SIBJISIETCS aHOZOM: XPOM, 30JI0TO, HUKEITb.

Hanummre 371eKTpOoXUMHYECKHE TTPOIECCHI (AHOHBIM U KaTOIHBIN ), IPOTEKAIOIINE B KOHTAKTE
Al/Cu B pacTBOpe XJIOpHIa HATPHSI.



7. OneHOYHbBIE CPeACTBA

7.1. IlTacopT OLIEHOYHBIX CPEACTB

Cemect Koa xoHTpO/IMpyemMoil KOMIIeTeH UM HaumeHoBaHue
p (MJ1M ee 4aCTH) OLIEHOYHOI0 CPeACTBA
4 OIIK-1 Ortuer o nabopatopHoii padote Nel

Kontponbnas padora Ne 1
[TpomexxyTounsie TecTsl No 1-14
Bormpocs! k 3auety Ne 1-50
Tecrosble 3amanust Ne 1-600

7.2. TunoBble 321aHUSI HJIM HHbIE MATEePHUAJIbl, HEOOXO0AMMbIE JIJIfl TEKYIIero KOHTPOJIsI

7.2.1. KoHTpoJbHas padora

Tunosbie npuMepsbI 3aaHUH

Tema «ATOoroBasi KOHTPOJIbLHASA padoTay (MpakTU4eckoe 3ansaTue 1)

BapuanTt 1
3ananue 1

[TpousBenuTe pacyeTsl MO YPABHEHUIO PEAKIUU (H.Y.):

7r 1271 X, T y, I

Zn(x) + HClp-p) — ZnCla-p) + Ha.
3ananue 2

Onpenennte BO3MOXHOCTh BOCCTAHOBIJICHHUS OKCUAA antoMuHusi xpomoM mpu 800°C.
3ananue 3

Onpenenute YHEPTUIO AKTUBAIMH peakIuu, eciu npu temmnepatype 40°C koHCTaHTa CKOPOCTH
peaknuu paaa 0,05, a mpu 80°C — 1,2.
3aganue 4
Onpenenure Temrepatypy 3amep3anusi 10%-ro pacTBopa XJIOpuaa KaJbIIHs.
3ananue 5
CocraBbTe ypaBHEHHE peaKluu: IIepMaHTraHaT Kajuus + cyib(UT HaTpus + cepHas KUCIOTa.
3ananue 6
CocTaBbpTe CXeMy HHUKEIb-IIMHKOBOI'O TajJbBaHUYECKOIO 3jieMeHTa u omnpenenute ero IC,
€CJIM KOHIIEHTpAIUsl HOHOB MeTaJIOB B pacTBope coctasiseT 0,01 momnw/n. Hanumure snekTpogHbie
peakuuu.
3aganue 7
Onpenenute Bpemst 3aeKTposin3a pactBopa ximopuaa mean (1) ams monyuenus 150 T meam,
€CJIA BBIXOJ 110 TOKY cocTaBiseT 92%, a cuna Toka — 12 A.
3aganue 8
B koHTakTe ¢ KakMM METaJIJIOM: IIUHKOM, HUKEJEM, OJOBOM — CKOPOCTh KOPPO3HMH KeJe3a
OyIeT HauMeHbIIe?

Kpurepum oueHku:
- 3a KaXJ0e BepHO BBINOJHEHHOE 3a1anue — 0,5 6asa.

7.2.2. OT4er 1o JIA00PATOPHOI padoTe

JladopaTopnasi padora Nel OnpeaesieHue MOJIIPHOIi MacCchl JKBMBaJIeHTAa MeTaJljia



Heab: onpenenenne MOJISIPHONH MacCchl IKBUBAJIEHTa METajllla IKCIIEPUMEHTAIbHBIM ITyTEM.

OnbiT. OnpeneseHne MOJSAAPHOH Macchl JKBHBAJECHTAa MeTa/Ia 0 00bEéMy BoAOpoaa,
BBITECHEHHOI'0 U3 PACTBOPAa KHCJIOTHI.

OnpeneneHne MPOU3BOIUTCS C MOMOINBIO mprudopa (puc.l), cOCTOSIIEro U3 U3IMEPUTEITHHON
oropetku (1) Ha 25...50 mu, nByxkoneHHOU mpooupku OcTBanpaa (2) U ypaBHUTEIBHOW CKIISTHKH
win OropeTku (3).

1. B oano u3 xonen mpobupku OcTBaibaa (2) MOMECTUTE HABECKYy MeETailia, MOIYYEHHYIO Yy
nabopaHTa.

2. B apyroe kosieHo Ha 1/4 4acTh ero o0bEMa HaJeHTe pacTBOP COISTHON KUCIIOTHI.

3. TlmotHO 3akpoiite mpodupky OcTBanbaa (2) mpoOKoii U 3aKpenuTe e€ B TATHBE.

4. TlpoBepbTe MpuUOOpP HA TEPMETUYHOCTH, AJII YETO ypaBHUTENbHBIN cocyn (3) MOAHMMHTE Ha
10...15 cm u 3akpenuTe B 3TOM NosI0kKeHUU. Eciiu npubop repMeTnyeH, To ypoBEHb KUIKOCTH B
HEM OcCTaeTcsi MOCTOSAHHBIM. Ecnu mpubop He repmMeTuyeH, IpOBEphbTE, IUIOTHO JIM 3aKpbITa
npobupka OctBanbaa (2) mpoOKoi.

5. VYcranoBute Oropetky (1) u cocyn (3) Takum 00pa3oM, YTOOBI KUJIKOCTh B HUX HAXOWJIACh Ha
0JIHOM ypoBHE. OTMEThTE MOJIOKEHUE YPOBHS )KUIKOCTH (MeHUCKa) B OropeTke (1) — V1.

6. OcTopoXHO MOBEPHUTE MPOOHUPKY (2) TaK, YTOOBI KUCIOTA MEPEIUIACH B KOJICHO, I71€ HAXOAUTCA
METaJLI.

BropeTkn yKpemisroTcsi B IITaTUBE W 3aIOJHSIOTCS BOAOW. B MCXOIHOM COCTOSHUU KUAKOCTH B
cocyaax 1 u 3 momxHa HaXOIUTHCS HA OJHOM ypPOBHE.

Pucynok 1. Cxema npubopa 1j1si onpeiesieHus: MOJISIPHOW MacChl SKBUBAJICHTA Mertamia: 1 —
U3MepUTeNbHas OropeTka, 2 — ABYXKOJICHHAas MpoOHpKa OctBanmpga, 3 —
ypaBHUTEIbHAs OIOpeTKa

7. Tlocne moxHOTO pacTBOPEHUS METallIa MPUBEINTE MOJIOKEHUE KUAKOCTHU B OropeTke (1) u cocyne
(3) x oTHOMY YpPOBHIO.

8. TouHO OTMEThTE MOJOXKEHHE MEHHUCKa >XKuAKocTu B Otopetke (1) — Vo. Ompenenurte 006bEM
BBIJICTTUBIIIETOCS] BOJIOPO/IA.

9. OrMeTbTe MOKa3aHUS TEPMOMETPA U OapoMeTpa.

10. Pe3ynbTarhl 3aMepoB 3aHECUTE B TAOHITY 1.

11. JlaBrieHue HACHIIIEHHOTO BOASIHOTO Tapa BHIMUINKTE U3 TAOIUIIBI 2 IPU TEMIIEpaType OIbITa.

12. TIpuBennute 00BEM BBIACIMBIIETOCS BOAOPOIa K HOPMAIBHBIM YCIOBHSIM (my. — P° =760
MM. pT. cT., T° =273 K):

o

PIVS, P Ve, PV, T°

T? L |

13. PaccumraiiTe MOJISIpHYIO MacCy SKBUBaJeHTa MeTasla:




o) o
Mye VH2 . m _ mMeV3Hz
T \jo Ove 0
m3|v|e V9H2 VH2

rjae V90H2 = 11200 mu1/mMOnb — MOJISIPHBINA 00BEM 3KBUBAIICHTA BOJOpOAA (H.Y.).

Tabnuua 1-Pe3ynpTarhl SKCIIEPUMEHTA

Haumenosanue O06o3HaueHne 3HaueHue En. uamepenus

Hasecka meranna m r
YpoBeHb B OIOPETKE 710 OMBITA V1 MJT
YpoBeHb B OIOpETKE MOCe OIbITa Vo MJT
O0BeM BBIICTUBIIETOCS BOIOPOIA V M, = Vo-V1 MII
TeMmneparypa onbiTa t oC
TemnepaTypa onbiTa T=t+273 K
JlaBneHue HaChIIIEHHOTO BOJISTHOTO Napa h MM PT. CT.
ATMochepHOe TaBJICHHE P MM PT. CT.
JlaBiieHre BOIOPO/Ia P, =P-h MM PT. CT.

Tab6yuia 2-J[aBieHre HaCBIIIICHHOTO BOISIHOTO Mapa

Temneparypa, [aBinenue Temneparypa, JlaBrienue
°C HACBIIIIEHHOT'O °C HACBIIIIEHHOTO
BOJISTHOTO Tapa, MM BOJISTHOTO TIapa, 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. Tlo monsipHON Macce SKBHBAJICHTa MeETalsla METOJOM MOoA0Opa BaJeHTHOCTEH, ONMpeaenuTe,
KaKo# MeTaJT ObLI UCTIOJb30BaH B OIIBITE.
15. PaccuuraiiTe OTHOCUTENHHYIO OMIMOKY IKCIIEPUMEHTA!
mameop - maakcn 0
A=+ > .100%
m

3m eop

16. Cnemnaiite BBIBOJ K padboTe.

Kpurepun onenkn:
- 4 Oana BBICTABIISETCS CTYJCHTY, €CIIM OTYET BBITIOJIHEH 0€3 3aMeUaHui;
- 3 GayuTa BBICTABIISIETCS CTY/ICHTY, €CIIM B OTUETE COJIepKaTCsl HeOOIbIIe HeTOUETHI;
- 2 Oasa BBICTABIISIETCS CTYICHTY, €CITU B OTYETE CO/EPIKATCA OIMOKU B pacueTax U B BBHIBOJIE K
pabore;
- 1 Gas BeICTaBIIACTCS CTYAEHTY, €CIIM B OTYETE COACPKATCS CYIIECTBEHHBIE OIIMOKH B pacueTax u
B BBIBOJIE K paboTe;
- 0 6asIoB BBICTABIISIETCS CTYACHTY, €CITU JIabopaTopHas paboTa HE BBIITOJIHEHA

7.2.3. Tunosbie 3axaHus NpoMe:xyTouHoro recruposanusa CAO Pocaucranr

Kpurepum ouenku:



[IpomexxyTounblii TecT 1Mo TeMe coctouT u3 6 BompocoB (I Bompoc — 0,5 Oamma).
MakcuManbHOE KOJIMYeCTBO 0amioB — 3

HpOMe)KyTO‘lHLIe TecThl 110 Teme 1:

3aganue Nel
Vkaxure psifl, CoJepKalluii TOIbKO OCHOBHBIE OKCH/IBI

BriOepute oauH U3 4 BapuaHTOB OTBETA!

1) NiO, SO,, CuO
2) N20, NO, CaO
3) Na2O, BaO, CuO
4) CrOs, K20, CrO

3aganue Ne2
Cpenu yka3aHHbBIX BEUIECTB IPOCTHIMU SIBJIFOTCS

BriOepute onuH U3 4 BapuaHTOB OTBETA:!

1) COg, 0o, CO

2) O2, C, H2

3) C, Ca0, H,02
4) SOy, Oz, HO

3ananue Ne3
O6beMm 10 moreit azora u 06bem 10 Moseii kucmopoa (H.y.)

Bribepute oauH U3 4 BapMaHTOB OTBETA:

1) OJIMHAKOB U cocTaBisieT 22,4 1
2) pasHbIi

3) HEJb3s1 CPABHUBATH

4) OJIMHAKOB U COCTaBIIACT 224 1

[Tonuplii cOOpHUK TecToB 1o Kypcy «OOmass u  HeopraHudeckas XxXumus 1» —
https://edu.rosdistant.ru/course/view.php?id=224



7.3. OueHo4Hble cpeacTBa AJsl NMPOMEXKYTOYHOH aTTecTAllMU O HTOraM OCBOEHUS
AUCHUTLTHHBI

7.3.1. Bonnpochl K NpOMeKYTOYHOI aTTecTaluu

Cemectp 4

Ne i/ Bomnpocel K 3a4ery

1 OCHOBHBIE NOHSTHUS! XUMHUH: aTOM, HOH, MOJICKYJa, JIEMEHT, BEIIECTBO

2 CHMBOJIBI XMMHYECKUX 3JIEMEHTOB

3 MoJb - KaK eIMHUIA U3MEPEHHUs KOJIMYECTBA BEIIECTBA

4 3aKOH COXpaHEHHUsI MAacChl, MOCTOSHCTBAa cocTaBa. lIpuMeHeHHEe ero B XMMHYECKUX
pacuerax

5 3aKoH MMOCTOSIHCTBA cocTaBa. [IpruMeHeHune ero B XMuMHUYEeCKIX pacueTax

6 ["a30BbIil 3aKOH KPaTHBIX OTHOLICHUH U MPUMEHEHHE €r0 B TEXHUYECKUX pacueTax

7 ["a30BbIii 3aKOH ABOTapo ¥ NPUMEHEHHE eTr0 B TEXHUYECKUX pacyeTax

8 I"a3oBblit 3ak0H MenneneeBa-KialinepoHna u npuMeHeHHE €ro B TEXHUYECKUX pacyeTax

9 XUMHUYECKUI SKBUBAJICHT POCTHIX M CJIOXKHBIX BEIIECTB

10 MousipHast Macca ¥ MOJISIPHBIM 00bEM YKBHBAJICHTA

11 3aKOH SKBUBAJIEHTOB

12 ITonsitue 06 suTanbnuu. [lepBolil 3aKOH TEPMOTUHAMUKH.

13 DHTaJIbBIN 00pa30BaHUs BEIIECTBA

14 OHTanbnus peakuuu. 3akoH ['ecca

15 DHTaNbMNsI CTOPAHUS U TEIUIOTBOPHAs CIOCOOHOCTH TOILIINB

16 DOHTpoNHA - KaK TEPMOJHHAMUYECKass (PYHKIUS COCTOSIHHSI CUCTEMBI. Pacder sHTponuu
peakuuu

17 HanpasiieHHOCTh XMMHUECKUX peakimid. DHeprus ['nd6ca

18 CKOpOCTh XMMHUYECKUX peakluid. 'oMOreHHbIe M reTEPOreHHbIE MPOIIECChI

19 3akoH aeicTByronmx Macc. KoHcTanTa cCKOpoCcTH peakiuu

20 3aBUCHUMOCTh CKOPOCTH OT TeMmmeparypbl. TemmeparypHbiii koagdumuent. [IpaBuio
Bant-T'odda

21 VYpaBHeHue AppeHuyca. 3aBUCUMOCTb KOHCTaHTBI CKOPOCTH OT TemIiieparypbl. Pacuer
SHEpPIr'UU aKTHUBALUU

22 3aBHCHMOCTh CKOPOCTH PEAKIMH OT NapIIHAILHOTO JTABIICHHS

23 Xumnueckoe paBHoBecue. KoHcTaHTa paBHOBECHS.

24 Cwmenienne xumuueckoro papHoBecusd. [Tpunnun Jle-Illarense

25 PactBopbl. CiocoOb! BbIpa)keHUs] KOHLEHTPAIUK PacTBOPOB

26 MexaHu3M pactBopeHus. TepMoanHaMHKa pacTBOPEHUSI.

27 Konnurarusasie cBolicTBa pacTBOpoB: 3akoHbl Payinst u Bant-I'odda

28 VcTuHHBIE M TOTEHUMAIbHBIE 3JEKTPONUTHL. [lucconmalus 37eKTPOIUTOB (KHUCIOT,
OCHOBaHMH, coneit). KoncranTa nucconuanuu noTeHIMaIbHBIX AJIEKTPOJIUTOB

29 3akoH pa3zbasnenust OctBanbaa. zoTonnueckuit KOdQhUIIUEHT.

30 3akonsl Payns u Bant-T'odda 11 pacTBOPOB 2JIEKTPOIUTOB

31 Hucconmanus Boasl. Bogopoanslii nokazarens (pH)

32 [Ipon3BeneHne pacTBOPUMOCTH.

33 OOMeHHBIE peakIiy B PACTBOPAX IEKTPOIHUTOB

34 I'mnponus. pH BoaHBIX pacTBOPOB coJiel

35 JlucriepcHbie crcteMbl. KoJutonaHbeie pacTBOPHI

36 [TonmyyeHne KOJIIOUAHBIX PAaCTBOPOB

37 CBoiicTBa KOJUIOWIHBIX PACTBOPOB

38 DIEKTPOXUMHYCCKHE CUCTEMBI




39 DNEeKTpOIHBIN MOTEHIINAL.

40 VYpasuenune Hepucra. CtaHmapTHBIN SJEKTPOTHBIN TOTCHITHAI

41 XUMHUYECKHEe UCTOUHHUKH ToKa. ["anpBannueckuit sneMent. [lpunnun u pacuer 3/1C

42 DJIEKTPOJIN3 PaCIlJIaBOB. PacTBOpUMBI aHOT

43 DneKTpOIn3 BOJHBIX pacTBOpOB. KaToiHbIE U aHOIHBIE ITPOLIECCHI

44 3akonbl dapages.

45 [IpyMeHeHue AJIeKTPoIIn3a B IPOMBIIIIIEHHOCTH

16 Koppo3us 'METalllIoB 1 CILIABOB. [IpuunHbl Koppo3uu. Tumbel U BUIBI KOPPO3HMOHHBIX
MOpaXKEHUH

47 Xumudeckass KOppo3us MeTauioB. ['azoBas koppo3usa. XapaKTEpPUCTHKA OKCHUIHBIX
TJICHOK

OnexTpoxumuueckas koppo3us. Koppos3uss Ha KoHTakTe nAByX MeTawioB. OlieHKa
CKOpPOCTH KOPPO3UOHHBIX MPOLIECCOB.

48

49 Brusinue pa3nuaapix GakTOpOB HA AIEKTPOXUMUYIECKYIO KOPPO3HIO

MeTO,Z[H 3alllUThl MCTAJIJZIOB OT KOPPO3HHU. Merannndeckue M HEMETaJUIMYECKHE

50
nokpeITus. IIporekropHast v KaToHast 3anyTa. IHrHOUTOpPBl KOPPO3UHU
7.3.2. Kputepuu 4 HOPMbI OLEHKH
®opma
NpoBeIeHHUs
Cemectp . Kpurtepuu u HOPpMbI OLIEHKH
MPOMEKYTOYHOM
aTTecTaluu
4 3a4er (o Texkymuii pedTuHr cocrapiuseT 40-
«3aUTCHO»
HaKOMUTEJIbHOMY 100 GannoB
eUTHHT Texymuii pedTHHT cocTaBisier 0-
P y) «HE 324TEHO» I P
39 GaynoB




8. YueOHO-MeTOIMUYECKOEe M HH(POPMALIMOHHOE 00ecnedeHne THCIUTITUHBI

8.1. O0s3aTesIbHAs JUTEPATYpa

KouunyecTBOo B
Tun (y4yeOHHK, yueOHOe HAV IO
Ne nocooue, yueoHo- y
ABTOpPBI, COCTABUTEJIH 3arsiaBue (3aroJI0BOK) Ton u3nanus oubanorexe /
n/n MeToaAnYecKoe nmocoomue,
IpaKTHKYM, Ap.) HanmeHnoBanme
P > AP 3BC
1 | H.C. AxmeroB OO61as 1 HeopraHuYecKasi XUMHUS Y4eOHuK 2020 ObC
2 | H. B. KopoBuH [u ap.]; mox | Obmiast Xumus Y4ebGHOoe mocobue 2017 3BC
pen. H. B. KopoBuna, H. B.
Kynemosa.

8.2. JlonosinuTeIbHAS JIUTEPATypa

Kouun4yecTBO B
Tun (yueOHuk, yueoHoe

HAY4YHOI
Ne nocooue, yueOHo-
ABTOpBI, COCTABUTEIN 3arsiaBue (3aroJi0BoK) I'ox u3panus ondauorexe /
n/n MeTOoHYEeCKoe mocodue,
HaumenoBanue
NPAKTHUKYM, JP.) 3BC
1 | JI. I. bop3osa OCHOBBI 00TIICH XUMUHU Y4ebHoe mocobue 2014 ObC
2 | H. ®. Cracp Permenune 3ama4 no o6miel XUMuH Y4eOHoe mocodue 2016 3bC
3 | JI. H. baunoB [u ap.]; mox Xumust V4aeOHMK 2016 ObC

Hayd. pexa. . JL.
[Tepdunosoii, T. B.
Coxkonosoi.




8.3. Ilepeyenb mpogecCHOHAIBLHBIX 0a3 JAHHBIX U HH(POPMAIMOHHBIX CHPABOYHBIX
CHCTEM

WebofScience[ DnexkTpoHHBIN pecypc]
nanueix. —  Philadelphia:

MYJIbTHANCIUIUIMHAPHAS pedepaTtuBHas Oa3a
ClarivateAnalitics,

2016—- . - Pexum nocrymna

apps.webofknowledge.com. — 3aru. ¢ skpana. — SI3. pyc., aHrL
Scopus[DnekTpoHHbIii pecypce] : pedepatuBHas 6a3a ganubix. — Netherlands: Elsevier, 2004—
. — Pexxum moctyma : scopus.com. — 3ari. ¢ 3kpana. — 5I3. pyc., aHri.

Elibrary[Dnexrponnsriii pecypc]

: Hay4yHas JJIEKTpoHHas OmOmmorexka. — MockBa

. HOB,

2000- . — Pexxum moctyma : elibrary.ru. — 3ari. ¢ skpana. — 3. pyc., aHII.

8.4. IlepeyeHb MPOrpaMMHOIo obecnevyeHus

Ne Hanmenopanue IO PexBu3NTHI norOB?pa
n/n (naTa, HOMep, CPOK JielicTBHUS)
1 Windows: noroBop Ne 757 ot 04.07.2018, cpok
WinPro 10 RUS Upgrd OLP NL Acdmc JeicTBUsl — 6eCCPOUHO;
KOHTpakT Ne 1653 ot 14.12.2018, cpok
JeICcTBUS — OECCPOUHO
2 Office Standard:
Office Stdandard 2013 Russian OLP NL koHTpakT Ne 690 ot 19.05.2015, cpok
AcademicEdition JeHCTBUS — OECCPOUHO
Office Stdandard 2016 Russian OLP NL norosop Ne 757 ot 04.07.2018, cpok
AcademicEdition JCUCTBHS — OECCPOUHO
Office Stdandard 2016 Russian OLP NL koHTpakT Ne 727 ot 20.07.2016, cpok
AcademicEdition JeHCTBUS — OECCPOUHO
3 Mirapolis Human Capital Management JHIIEH3HOHHBIH goroBop Ne 42/02/22-K ot
02.02.2022, cpok mercTBUS — 110
31.08.2022

8.5. Onucanne MaTepHAIbHO-TeXHHYECKOH 0a3bl, HEOOXOAMMOI A5 OCYyLIeCTBJIEHHA
00pa3oBaTeIbHOIO MpoLecca Mo JMCUUIIINHE

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
Ka0MHeTOoB, 1a00paTOpHii, MACTEPCKHUX H JP.

ayauTopusa g HOpOBCACHUSA 3aHATHI CEMHHApPCKOro

THIIA. VuebHas ayauTopus JJIA KypCOBOTI'O

Ne 00bEKTOB AJIS IPOBEACHUSA NMTPAKTUYCCKUX H
. . IlepeyeHb 0CHOBHOIO 000PY/10BaAHUA
n/n JIa0OPATOPHBIX 3aHATHI, IOMELEeHUH 115
CaMOCTOSITeIbHOM padoThl 00y4aroIuXxcs
(HoMep ayauTOpHN)
Aynutopus BeO-KoH(pepeHIMH. YueOHas aynuropus Uil | DKpaH TeJIeBU3HOHHbIH, IIMPMa, TIPOKEKTOP Ha
NPOBENCHUsS. 3aHATHH JICKIMOHHOTO THIA. Yd4eOHas | IITaTHBE. CTOJ MPEIoJaBaTeIbCKUMI, CTYI
AyAMTOpHS ISl TIPOBENICHHS 3aHATHH CEMHMHApCKOTO | MperojaBaTelbcKUi, TpaHCIIapaHT-TIepeTsHKKa,
THma.  YyeOHas ~ ayauTopHs AL KYpCOBOTO | CHCTEMHBIH OJIOK .
1 MPOEKTUPOBAHMS  (BBINOJHEHUS] KYpCOBBIX  padoT).
VYueOHast ayauTopusi ISl TPOBEICHHsI TPYMIOBBIX H
MHJMBHYAJIbHBIX KOHCYJIbTallMi YueOHas ayauTopus
JUISL  TIPOBEJCHUSI 3aHITHUH TEKyHIEro KOHTPOJS W
npomexyrounoii arrecranuu (YJIK-807).
Aynutopus BeOKoH(pepeHuii. YueOHas ayauropus A | OKpaH TeJICBH3HOHHBIHN, IHPMa, MPOXKEKTOp Ha
2 NPOBECHUs] 3aHATHI JIGKIMOHHOTO THMAa. Y4eOHas | ITaTHBE. CTOJ  NpPENOAaBaTelIbCKUiM,  CTYI

MPEeToIaBaTeIbCKHIA,
CHCTEMHBIN OJIOK .

TpAaHCHIAPAHT-TICPCTKKA,




n/n

HaumeHnoBaHue 000py10BaHHBIX Y4eOHBIX
KaOMHETOoB, JJadopaTopuil, MAaCTEPCKUX U JIp.
00BbEeKTOB VIl NPOBeeHUS MPAKTHYECKUX H

JIa00PATOPHBIX 3aAHATHIA, IOMEIEHU I 115

CaMOCTOSITeIbHOM PadoThI 00y4aroIuXCs

(HOMep ayIUTOPHH)

IlepeyeHb OCHOBHOIO 000PY/10BAHUS

MPOEKTHPOBAaHUS  (BBIIOJHEHUS KYPCOBBIX  pabdoT).
VYueOHas ayauTopusi Al TPOBEACHHS TI'PYIIOBBIX W
WHJIMBHUYaJIbHBIX KOHCYJbTALMi Y4eOHas ayauTopus
JUIL  TIPOBEJCHUS 3aHATUH TEKYLEro KOHTPOJsS W
npomexyrouynoii arrecranun. (YJIK-810)

Iomerenue TSI CaMOCTOSITEILHON paboTsI
obyuarommxcs (I'-401)

CTOJ'II)I, CTYJIbsl, KOMIIBIOTCPLI

Tomerenue IS CaMOCTOSITENLHOMN paboThI
obyuatoruxcs (C-508)

JHocka ayJIUTOpHAas (MmemnoBas), CTOJIBI
Y4EHUUECKHUE, CTOJI MPEenoaBaTeIbCKUH, CTyIbs,
CTEHJIBI, ITKA(BL.




