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1. Ilean ocBOEHUN TUCIUILIHHDI

Llenb ocBOEHHS ITUCHMILIMHBI — C(OPMHUPOBATH CUCTEMY XMMHUYECKUX 3HAHUHU (TIOHATHH,
3aKOHOB, (DaKTOB, XMMHUYECKOTO S$3bIKa) KaK KOMIIOHEHTa €CTECTBEHHOHAYYHBIX 3HAHUI 00
OKpY)KalOIleM MHpE M ero 3aKOHax, a Takke C(HOPMHUPOBATH COBPEMEHHOE IPEICTABICHHE O
BEIIECTBAX, X CTPYKTYpe, CBOMCTBAX U B3aUMHBIX MPEBPAIICHUSIX.

2. Mecro nucuumiuabl B ctpykrype OIIOITI BO

JIMCIUIIIMHBL M TPaKTUKH, HAa OCBOCHHHM KOTOPBIX Oasupyercs IaHHAas JUCIUTLIMHA!
«BprIcIasg MaTeMaTUKa).

I[I/ICI_[I/IHJII/IHLI " OpPaKTHUKU, JJI1 KOTOPBIX OCBOCHUC Z[aHHOf/'I JUCHUITINHBI HGOGXOI[I/IMO KakK

npeamectpyroniee: «Marepuanosenenne 1 TKMy, «Okomorus», « TeXHOIOTUsI KOHCTPYKIIMOHHBIX
MaTepHUaIOBy.

3. Iliianupyembie pe3yJibTaThl 00y4YeHUs1

®opmupyemMbie U HNuagukaropbl
KOHTPOJINpYyeMble JOCTHKEHUS I[lnannpyemble pe3ybTaThl
KOMIIETEeHIIMH KOMIIeTeHIH i o0yueHust

(K0 1 HAMMEHOBAHUE) (Koa 1 HAMMEHOBAHUE)

3HaTb: OCHOBHBIC ITOHATHS U 3aKOHBI
XHMHH, OCHOBHBIC 3aKOHBI
B3aUMOCBA3U MCKAY CTPOCHUEM U
XHUMHYCCKHIMHU CBOMCTBAMU BCIICCTB,

CIIOCOOCH MPUMEHSITh
COBPEMEHHEIE
JKOJIOTHYHBIE U
0e30macHbIE METOIbI

OIIK-1.1. IlpoBoaut
AKOJIOTUYECKYIO OIICHKY
MPOCKTHBIX PEIICHUIN 1

WHXXEHEPHBIX 3a/1a4

palMOHATILHOTO
HCIOJIb30BAHHA CBIPHEBBIX
Y SHEPTreTHYECKUX
pecypcoB B

mamuHocTpoenun (OIIK-
1)

OCHOBHBIE 3aKOHOMEPHOCTH,
COIPOBOXKAAIOIINE B3aUMOAECHCTBUS
BEIIIECTB, IKOJIOTHUECKYIO

0e30IaCHOCTh XUMUYECKHUX BEIIECCTB

YMeTh: aHAIM3UPOBATh MOJyYEHHBIE
pE3yJIbTaThl; IPUMEHATH
TCOPCTUUCCKHUEC ACTICKThI XUMUU JJIA
aHaJIM3a CBOMCTB BEIIECTB U
MEXAHU3MOB XUMUYECKHX
MIPOLIECCOB, MTPOTEKAIOIINX B
OKpY’Karollel nIpupoe; noionpaTh
COBPCMECHHBIC OKOJIOTUYHBIC U
0e30macHbIe METObl PAIIHOHAIBHOTO
HCIIOJIb30BaHUSI CBIPHEBBLIX PECYPCOB
B MaIIMHOCTPOEHUU

Bnaners: cnenuanbHON XUMHYECKOM
TEPMHUHOJIOTUEN, METOIAMH aHaJIn3a
paboThl 00BEKTOB

PO eCCHOHATBHON JEATETHHOCTH 1
ONpeJIeTICHUsI CBOMCTB BEILIECTB U
MEXaHW3Ma UX Y4acTUsl B TpoIieccax
XUMHUYECKOTO XapaKTepa
OKPYXaIoIIero MUpa, METOIMKON
n1o100pa COBPEMEHHBIX




dopmupyeMbie U
KOHTPOJIUpYeMble
KOMIIeTeHI[UH
(K01 1 HAMMEHOBAHUE)

HNuaukaTopsl
JOCTHKEHHS
KOMIIeTeHIN i
(Ko 1 HAUMEHOBAHME)

Ilnannpyemble pe3yabTaThl
o0y4eHust

9KOJIOTMYHEIX U 0€30IaCHBIX
MCTOI0B pallMOHAJIBHOI'O
HCII0JIB30BAHHUS CHIPHEEBBLIX PECYPCOB
B MallIMHOCTPOCHU U




4. CTpyKTYpa M coJiepKaHue IUCHUIINHbI

®opMbl TEKYLEro

. KOHTPOJIst
Moayas (pa3aen) BUHII HaHMeHOBamfe TeM 3ansTiu CemecTtp Obnem, banabl | UnTepakTHB, 4.| (HauMeHOBaHUe
y4eOHoii padoThI (yuedoHOM padoTHI) u,
OLICHOYHOI'0
cpeacTBa)
Monayib 1. CamocrositenbHasi| Tema 1. OCHOBHBIE TOHATHS U 3aKOHBI 4 12 3 - [IpoMeXKyTOUHBII
CtpoeHue u pabora (Cpl) XUMHUU. XMUMAYECKUI SKBUBAJICHT recT Nel
CBOMCTBa BellecTBa |JlaGoparopHoe  |OnpezeneHne MOJISPHON MacChl 4 2 4 - OTtyeT no
sansTue (JIabl)  |sKkBUBasieHTa MeTauia imabopaTopHOi
pabote Ne 1
CamocrosrenbHast| Tema 2. OCHOBHBIE KJIacChl 4 6 3 - [IpomexyTouHbII
pabota (Cp2) HEOPraHUYECKHUX BEILECTB rect No2
CamocrositensHas| Tema 3. CtpoeHue atoma. 4 10 3 - [TpomexyToUHbIN
pabota (Cp3) [lepuonnueckas cucrema .M. rect Ne3
CamocrosrenbHast| Tema 4. Xumuueckas CBA3b. 4 10 3 - [IpomexyTouHbIN
pabota (Cp4) [IpocTpaHCTBEHHOE CTPOEHUE MOJIEKYJI rect Ned
CamocrosrenbHast| Tema 5. da30Bble COCTOSIHUSI BELLIECTB. 4 6 3 - [IpomexyTouHbIi
pabora (Cp5) MexXMOJIEKYIIIpHBIE B3aUMOIEUCTBUA recT Ne5
Moy 2. Jlexuus (JIek2) |TepmoaumHamuKa XUMHUYECKUX 4 2 - -
TepmoauHaMuka u MIPOLIECCOB: BUJIbI CUCTEM, TApaMeTpPhI
KUHETHKA 1 QyHKIMH COCTOsTHUA. 3aKoH [ 'ecca
XUMUYECKUX CamocrosrenbHast| Tema 6. TepmoauHaMuKa XUMUYECKUX 4 10 3 - [IpomeKyTOUHBIN
MPOLIECCOB padota (Cpb6) peakuui recT Neb
CamocrosarenbHas| Tema 7. KuHeTnka XUMHUYECKUX 4 12 3 - I TpomesxyTOUHBINH
pabora (Cp7) peaknuii. XMMHUYECKOE PAaBHOBECHE rect No7
Monyisb 3. CamocrosrenbHas| Tema 8. PactBopsl. CriocoObI 4 6 3 - [IpomexyTouHbII
PactBOpEI 1 pabota (Cp8) BBIPA)KCHUS KOHLIEHTPAIUU PACTBOPOB. recT Ne8
HIIEKTPOXUMUYECKHE XUMHUYECKHE PaBHOBECHUS B PaCTBOPAX
IMPOLECCHI CamocrositensHas| Tema 9. PacTBopbI HEINIEKTPOITUTOB H 4 12 3 - [TpomeXyTOUHBIIH
pabota (Cp9) 3JIEKTPOJIUTOB recT Ne9
Jlexuus (JIek3) |KomnuratuBHbIC CBOWCTBA PaCTBOPOB 4 2 - -




®opMbl TEKyLEro

. KOHTPOJISt
Moayas (pa3aen) BUHII HaHMeHOBamfe TEM 3aHsTHH CemecTtp Obnem, banabl | UnTepakTHB, 4.| (HauMeHOBaHHe
y4eOHoii padoThI (yuedoHOM padoTHI) u,
OLIEHOYHOT0
cpeacTBa)
CamocrositenbHasi| Tema 10. Kosmoungaeie pacTBOPHI 4 6 3 - [IpoMeXKyTOUHBII
pabota (Cp10) recT Nel(
CamocrodarensHasd| Tema 11. OkucIUTEIHHO- 4 10 3 - [ IpomMexyTOUHBIN
pabora (Cpl1) BOCCTAaHOBUTEJIbHBIC PEAKITUH. recT Nell
DNEeKTPOXUMHS: OCHOBHBIE TIOHITHS

CamocrosrenbHast| Tema 12. Bo3HukHOBEHHE 4 10 3 - [IpomexyTouHbIN
pabora (Cpl2) 3JIEKTPOJIHOTO MOTEHIMAA. recT Nel2
CamocrosarensHas | Tema 13. DnekTponu3 paciiaBoB U 4 12 3 - [IpomexyTouHbIN
pabota (Cpl3) BOJIHBIX PACTBOPOB rect Nel3
CamocrosrenbHast| Tema 14. Koppo3ust meTanios. 4 12 3 - [IpomexyTouHbIN
pabota (Cpl4) Crioco0bl 3aUTHl METANIOB OT rect Nel4
[Ipaktnueckoe  |O600MmIEHHAs KOHTPOJIbHAS paboTa 1o 4 2 4 - KonTponbHas
zanstue (IIpl) Kypcy pabota Nel
KonTpons [TonroroBka k 3aueTy 4 3,75 - - Bomnpocsl k 3auery

Ne 1-50
[Tpomexxyrounas |IIpomexyTrouHas aTTecTanus (3a4yer) 4 0,25 - - Bomnpocsl k 3auery
arrecraims (ITA) Ne 1-50
Tect ntoroselii | UToroBoe TecTupoBanue 4 2 50 - TecToBbIE BONIPOCHI
(TH) Nel1-600

Hroro:| 144 100

Cxema pacuera utoroBoro 6amia «(Cymma + T)» - cymma GayuioB 1Mo BceM y4eOHBIM MEpPOIPHATHUSM, MPEITyCMOTPEHHBIM B Kypce + cymma
0aJIOB MO BCEM MTPOMEXKYTOUYHBIM T€CTaM IO KypCy.




5. O6pa3oBaTesibHbIE TEXHOJIOTHH
[lpn peanu3anmu TUCHMIUIMHBI HWCIOJB3YETCSl TEXHOJOTHS JUCTAHIIMOHHOTO OOYUYCHWS.
W3ydeHne Kypca OoCpPEICTBOM AJIEKTPOHHBIX YIEOHO-METOUYECKIX MAaTEePHUAIOB, Pa3MEIICHHBIX B
oOyuJarolei cpesie ¢ UCIOIb30BaHHEM KOMITBIOTEPA, MMOAKIFOUYSHHOTO K ceTH MHTepHeT.

6. Meronuyeckue yKa3aHUs M0 OCBOEHUIO JUCHHILIHHBI

Monayasb 1. CTpoeHue U CBOiiCTBA BellecTBA

Tema 1a00paTOPHOTO 3aHATHUS
Omnpenenenne MoJIIPHONW MacChl SKBUBAJIEHTa METAJLIA.

H3y4uB faHHBIA MOAYJIb, CTYJAEHT JOJIKEH:

UMETh Mpe/CTaBIeHUue 00 OCHOBHBIX IOHATHAX U 3aKOHAX XMMUH; KJIacCU(PUKALUU BELIECTB;
CTPOEHUH aTOMa; TUIIaX XUMUYECKOU CBSI3U.

3HATh:
OCHOBHBIE TOHATUS XMMHUU (MOJIEKYJa, aTOM, XHMHUYECKUH 3JIEMEHT, MOJb, MOJSpHas Macca,
XUMHYECKUI SKBUBAJICHT, MOJISIPHASsI MAacCa XUMHYECKOTO SKBUBAJICHTA);
OCHOBHBIE 3aKOHBl XMMHHU (COXPaHEHHsI MacChl, MOCTOSHCTBA COCTaBa, OOBbEMHBIX OTHOILLCHWH,
ABorajipo, ypaBHeHue MeneneeBa-Kianelipona, 00be1lMHEHHBIN Ira30BbIN 3aKOH);
COBPEMEHHYIO KOPIIYCKYJISIPHO-BOJIHOBYIO TEOPUIO CTPOCHMS aTOMa; KBAaHTOBBIE YKCJIA, IIPaBUIIA U
HPUHIUIBI COCTABICHUS MIEKTPOHHON KOH(DUTYpaLluy XUMHUUECKOTO 3JIEMEHTAa;
TUTBI XUMUYECKOU CBsI3U (MOHHYIO, KOBAJICHTHYIO, METAIUTMYECKYIO, BOJOPOJIHYIO), UX CBOMCTBA U
XapaKTEpUCTUKU;
IIPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYIL.

yMeTb:
MPOBOAMTDH KOJMUECTBEHHBIE PACUETHI IO YPAaBHEHUSIM XUMUYECKHUX PEaKIIHii;
COCTaBJISITh 3JIEKTPOHHYIO KOH(UTYPAINI0 XUMUYECKUX JIEMEHTOB;
OTpEeAENATh TUIl XUMUYECKON CBS3H B BEILIECTBE U €T0 MPOCTPAHCTBEHHOE CTPOCHUE; COCTABIISATH

CTPYKTYPHYIO (hOpMYJTy BEIIECTBA.

MeTtoauyeckue peKOMeHAAMHU 10 U3YyYeHUIO MOTYJIs
[Tpu ocBOeHMM MO HEOOXOAUMO:

HN3YUUTH y‘IC6HBII\/’I Marepuaial 10 COOTBCTCTBYIOIEMY MOAYIIO JUCHUINIIMHBI, HCIIOJIb3YyA

JICKIIMOHHBIN MaTepuall U JINTepaTypy Mo JaHHON TeMAaTHKe;

aKIIEHTUPOBATh BHUMAaHHE HA: OCHOBHBIX MOHITHUSX W 3aKOHAaX XHWMUU; KIACCH(UKALUU BEIIECTB;

06HII/IX XUMHUYECKHX CBOMCTBaX BCIICCTB OJHOI'O KJIacCa, CTPOCHHUH aTOMa, KBAHTOBBIX YHUCIIAX;

COCTaBIICHUH DJIEKTPOHHOM KOH(MUTYpallMi XUMHUYECKHX DJIEMEHTOB;, THIAaX XUMHUYECKOU CBSI3U;

IPOCTPAHCTBEHHOM CTPOCHUHU MOJIEKYIL.

OTBETUTH HA KOHTPOJIbHBIE BOIIPOCHI:

1. Yro Takoe OTHOCUTENbHas aTOMHas Macca? PaccuuTaiiTe OTHOCHUTENBHYIO aTOMHYIO MaccCy
cepsr, ect M(S)=5,3-102%r, a m(C)=2,0- 102 r.

2. PaccuuTaiite aOCONIOTHYIO MacCy MOJIEKYIbl CEPHOW KHCIOTBHI, €CIIM €€ OTHOCHUTEIbHas
MOJIEKYJIIpHas Macca paBHa 98.

3. OtHOcuTenbHas IJIOTHOCTH Tra3a MO BOAOPOAY, conepsxkariero 27,27% yrnepoma u 72,73%
Kuciopona, paBHa 22. OmnpenenuTe OTHOCUTEIBbHYIO MOJIEKYJSIPHYIO Maccy raza W €ero
XUMHUYECKYIO (hopMyITy.

4. OtHOCUTENBHBIC NIOTHOCTH Ta30B MO BO3Ayxy paBHbIl: a) 0,9; 6) 3,17. Onpenenute maccy 1 1
Ka)KI0T0 Tra3a.



5. Omnpenenure, Kakol 3TO0 MeTami, eciad 1,6 T kanbus ¥ 2,615 r© ABYXBaJE€HTHOTO MeTailia
BBITECHSIOT U3 KUCJIOThI OJIMHAKOBBII 00beM BOJOPO/a MPU OJJHUX U T€X KE YCIOBUSX.

6. Xmopun metaiuia cogepxut 69% xmnopa. OTHOCUTENbHAs aTOMHAsi Macca MeTayuia paBHa 47,9.
Onpenenure cTeNeHb OKUCICHUS METaIa B 9TOM COCTUHEHUH.

7. Tlpu temmneparype 100°C u maBnenun 50 atm. ras sanumaer o6bem 10 M3, Ipusenure oObem
9TOrO rasa K H.y.

8. HamummTe mOMHBIE SJICKTPOHHBIE KOH(PHUTYypaliu aTOMOB DJJEMEHTOB C IOPSIKOBBIMHU
HoMepamH 15 u 23. YkaxuTe BaJC€HTHBIE 3JIEKTPOHBI TUX 3JIEMEHTOB.

9. Hanmmmre »/1eKTpOHHbIE KOH(HUIYpAllUU aTOMOB Cephl U XpoMa u uonoB S% u Cré*. Cpasnute
paanychl aTOMOB U HOHOB.

10. VY kakux U3 HUKE MPUBEICHHBIX MOJIEKYJI XUMUYECKHE CBSI3U UMEIOT MOJISIPHBIN XapakTtep: Oo,
CO, HF, N2, NHs.

11. Omnpenenute BaJI€HTHOCTb aIFOMUHUSI B OCHOBHOM U BO30YXJICHHOM COCTOSTHUSX.

12. Yemy paBHa Macca | MOJIb SKBHBAJICHTOB OJIOBA B PEAKIHAX €r0 BOCCTAHOBIEHHUS: a) Sn* +2e
=Sn%*; 6) Sn** +4e = Sn°

13. PaccuuraiiTe MOJSIpHYIO MacCy JKBHUBAJIeHTa »elie3a B COEAMHEHUAX €ro C KHUCIOPOJIOM,
conepkanux a) 70 u 6) 77,8% xenesa.

14. Onpenenute >KBUBAJCHT U MOJISIPHYIO Maccy JKBHBAJIEHTAa MOHOB elie3a B MPHUBEACHHBIX
peaknusx: a) Fe®" +1e = Fe?*; 6) Fe®* + 30H" = Fe(OH)3

15. PaccuuraiiTe MOJSpHYIO Maccy 3KBUBajeHTa Mertamna, eciau 0,029 r ero BBITECHAIOT U3
kucioTel 30 Mi1 Bogopoaa (H.y.).

Moayab 2. TepMoAMHAMHKA M KHHETHKA XUMHUYECKHX IIPOLIECCOB

Tema JeKIMOHHOTIO 3aHATHS
TepMoaMHAMHUKA XHMHUYECKUX TIPOIECCOB: BUABI CUCTEM, TapaMeTPhl ¥ ()YHKITUU COCTOSHUSI.
3akoH I'ecca.

HN3y4yuB JaHHBIA MOAYJIb, CTYACHT J0JIKEH:

MMETh IMPE/CTaBIeHHE 00 SHEPreTHYECKUX U3MEHEHHSIX B CHUCTEMaX, B KOTOPBIX MPOUCXOIUT
B3aMMOJCHCTBHE MEXKAY BELIECTBAMHM; CKOPOCTHM XHUMHYECKMX pEakUuid U MeTojax ee
peryinupoBaHusl.

3HATh:

TepMOJAMHaAMHUecKue (PyHKIUU COCTOSIHUS, CIIOCO0 U3 pacyera (3akoH I'ecca u ero ciencraue);

BJIMSTHUE TEMIIEpaTypbl Ha BO3MOKHOCTb MPOTEKAHUS PEAaKIMHU B 3aBUCUMOCTH OT YHCIIEHHBIX
3HAUEHUH SHTAJIBIUU U SHTPOIUH PEaKLInu;

BJIMSIHAE Ha CKOPOCTb XUMHUYECKOM peakMy KOHIIEHTPAIUH (3aKOH JIEHCTBYIOINX Macc);

BJIMSIHME Ha CKOPOCTb peakLuu TeMnepaTypsl (pasuiio Bant-I'odda u ypaBHenue Appenuyca);
BJIMSTHUE HA CKOPOCTh PEAKIIMM KaTaJu3aToOpOB;

XMMHUYECKOe paBHOBECHE U criocoObl ero cMmenienus (mpunuui Jle Hlarense)

yMeTh:
OIIPEEATh BO3MOKHOCTb IIPOTEKAHUS PEAKIUU;
PEryaupoBaTh CKOPOCTbh XMMUYECKOM pPEaKIUu.

MeToan4yeckue peKOMEeHAAIUN 110 U3YYEHHI0 MOTYJIA

[Ipu ocBOCHMH MO HEOOXOIUMO:
U3YYUTh Yy4YeOHBIH MaTepual 1O COOTBETCTBYIONIEMY MOJYNIIO TUCIUIUIMHBI, HUCIOIb3YS
JICKIIMOHHBIN MaTepuall U JIUTEPaTypy MO JAaHHOW TEMaTHKE;



AKIIEHTUPOBATh BHUMAHUE Ha: SHTAIBITMHA 00pa30BaHusl, CTOPAHMS M PEAKIINH; SHTPOIIUU BEIECTBA

U peakuuu; sHeprun ['m00ca; KUHETUUYECKUX YpPaBHEHUSX ISl TOMO- U T€TEpPOreHHBIX pPEaKlUid;

SHEPrUM AaKTUBALMK; OCOOCHHOCTSAX MPOTEKAHHMS TETEPOTr€HHBIX IMPOILIECCOB; XHUMHUYECKOM

pPaBHOBECHUHU U CIIOCOOAX €ro CMEUICHHUS.

OTBETUTH HA KOHTPOJbHBIE BOMPOCHI:

1. Ilpu coenunenun 3,2 r xene3a c kuciaopogom Beiaenunoch 40 k/[x Ttemna. Paccuutaiite
SHTAJBINIO 00pa3oBanus okcua xeinesa (11).

2. PaccuuTaiiTe TEIIOTBOPHYIO CHOCOOHOCTH METaHA.

3. PaccunraiiTe KOMMUYECTBO TeILIa, KOTOPOE BBIAEIMTCA NpH cropannu 50 M° cMmecH, cocTosmeit
u3 50% kucnopoja, 25% Bogopoaa u 25% yriaekucioro rasa.

4. CpenaiiTe BBIBOJ O BO3MOXHOCTH CaMOIPOU3BOJIBHOIO MPOTEKAHUSI PEaKlMU B CTAaHAAPTHBIX

yCIIOBHSX, eci u3BecTHO, uto AH,C = - 293 xJIxk, AS,? = 27 JIx/K.

Paccuuraiite sutansnuto peakuun: 2NaOH 1) + H2SO400) = Na2SOusre) + 2H20 ).

6. Omnpenenute 3HAKM U3MEHEHUS YHTAIBIUU U SHTPOITUH VIS CIIEAYIOMIETO TEPMOJTUHAMUYIECKOTO
npouecca: 2Hor) + Oz = 2H20.

7. B Kakux cllydasX SHTJIbIHS CTOpPaHUs MPOCTOTO BEIECTBA paBHA HHTAIBIUU O0Opa30BaHUS
CJI0KHOTO?

8. Kak BpIpaxkaeTcsi CKOpPOCTb XHMHYECKOW pEaKIMW [0 3aKOHY JCHCTBYIOUIMX Macc B
TOMOT€HHBIX U T€TePOreHHBIX PeaKlusx?

9. Ompenenute OONUTUI U YACTHBIC MOPSIKA IO KOMIIOHEHTAM CJICIYIONICH XUMHYECKON PEaKITIH:
2C2Hg + 702 — 4CO2 + 6H20.

10. Bo CKOJBKO pa3 M3MEHHTCS CKOPOCTh PEaKIUU NPU M3MEHEHNH TeMmepaTyphl Ha 30°C, ecim y
=3,0?

11. Kak uzmeHHuTCs vyp razodasnoit peakuuu 2A + 3B = 2C npu yBenudeHUH JaBjieHus B 2 paza?

12. Tlouemy vyp peakuuu Na + H,O — otnmuaercs ot vyp peakiun Ca + H2O —?

13. Hanummre MaTemaTHueckoe BbIpaxeHue JUisi ckopocTu mpsaMoil peakuuud CaOsy + CO2¢) —
CaC03(TB).

14. VI3smeHeHue KakuX (PaKTOpOB BBI3OBET CMEIICHUE paBHOBecHs oOparumoi peakiuu N2 + 3H»
<> 2NHg; AH% = -92 kxJ[>k B CTOPOHY NpsIMOI1 peakuuu?

o

15. BbIUHCIMTE HCXOIHBIE KOHIIEHTPAIIMH BELIECTB, €CJIM PABHOBECHBIE KOHIIEHTPAI[MH M3BECTHBI:
2NO + Cl; <> 2NOCI, [NO]=1,5 mouns/xa, [Cl2]=1 mons/1, [NOCI]=0,5 mons/1.

MO)IyJ'Ib 3. PaCTBopbl H IJICKTPOXUMHUYECCKHUE MMPOUECCHI

TeMbl JIEKITHOHHOIO 3aHATHSI
KonnurarusHele cBOMCTBA pacTBOPOB.

Tema npakTH4eCKOro 3aHATHS:
HToroBasi KOHTpONbHAs paboTa Mo Kypcy.

H3y4nB faHHBIA MOAYJIb, CTYJIEHT JOJIKEH:

UMETh TPEJCTaBICHHE O PACTBOpPax; O CIOco0ax BBIPAKEHUS KOHIIEHTpAIlMM PacTBOPOB;
CBOWCTBaX pacTBOpOB; 00 OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX DPEAKLUAX; IIEKTPOXUMHUYECKUX
IIpoLeccax: raIbBAHUYECKUX, JIEKTPOJIA3a, KOPPO3HH.

3HaATb:
COCTaBHBIC YaCTHU PACTBOPOB;

KOJIMYCCTBECHHOC BEIPAXKCHHUE COCTaBa PaCTBOPOB;
CBOMCTBaA PAaCTBOPOB HEIJICKTPOJIUTOB U IJICKTPOJIHUTOB;
HaIlTpaBJICHUC 0OMEHHBIX IMPpONHECCCOB B paCTBOpAX JJICKTPOJIUTOB,



MCTOJbI YpaBHUBAHUS OKUCIIUTCIbHO-BOCCTAHOBUTCIIbHBIX peaKHI/Iﬁ (MCTOI[ QJICKTPOHHOT'O 6aJ1cha
1 TIOJTYPEaKITUi );

TaJIbBAHUYCCKHUEC ITPOLCCCHI U pa60Ty TaJJbBaHUYCCKHUX JJICMCHTOB,

AIIEKTPOJIN3 PACIIJIABOB U BOJHBIX PACTBOPOB 3JIEKTPOIUTOB;

3aKOHBI DJIEKTPOJIN3A;

BUJIbI KOPPO3HUU U MCXAHU3MBbI UX IIPOTCKAHUA,;

CIIOCOOBI 3alUThI MCTAJUIOB OT KOPPO3UH.

yMeTb:
IPOBOAMTH XMMUUECKHUM SKCIIEPUMEHT U aHAJIN3 ITOJIYYEHHBIX PE3YJIbTaTOB;
OIPEAEIATh KOHIIEHTPALIUIO PACTBOPOB;
OIPEEIIATh CBOICTBA paCTBOPOB;
paccTaBiATh K03()(PUIMEHTHI B OKUCIUTEIFHO-BOCCTAHOBUTEIIBHBIX PEaKIHIX;
COCTaBJIATh T'aJIbBAHUYECKHUE MPOLIECCHI, ONPEAENATH AIEKTPOABIKYIILYIO CHUITY IajbBaHUYECKUX
AJIEMEHTOB;
COCTaBJIIATH IPOLECCHI AJIEKTPOJIN3A PACILIABOB U BOJHBIX PACTBOPOB JIEKTPOJIUTOB;
OIpENENATh KOJIMYECTBA 00pa3yIoIUXCs Ha 2JIEKTPOIaX BEIIECTB IIPHU IEKTPOIIU3E;
COCTaBJIATh MPOLECCHl XUMUYECKOM U ANEKTPOXUMUYECKON KOPPO3UH;
noa0UpaTh COCOOBI 3aIIUTHI METAJUIOB OT KOPPO3HUH.

MeTtoauyeckue peKOMEHAALMHU 110 H3YYCHUI0 MOLYJIs
[Tpu ocBOeHUM MOYJI HEOOXOAUMO:
U3y4yUTh Yy4YeOHBIM MaTepuad IO COOTBETCTBYIOLIEMY MOAYJIO JUCLUIUIMHBI, HUCIOIb3Ys
JIEKLIIMOHHBIN MaTepuall U JINTEpaTypy MO JaHHON TEMATHKE;
AKLIEHTUPOBATh BHUMAHMUE HA: COCTaB PaCTBOPOB; CIIOCOOBI BHIPAYKEHUSI KOHLIEHTPALIUK PAaCTBOPOB;
ANIEKTPOJIUTBI M HEJJIEKTPOJIMTHI; CBOWCTBA HEDJIEKTPOIUTOB M 3AJIEKTPOJIMUTOB; METOJBI
AJIEKTPOHHOI0 OanaHca W TOJIypeakiHi; raJbBaHMYECKHE NPOLECChl; paboTy TralbBaHUYECKUX
aneMeHToB; pacuerT DJIC; aHOIHBIE M KaTOAHBIE PEAKIMU IPH AJIEKTpoJin3e; 3akoHbl Dapajes;
TUIIBI 1 MEXAHU3MBbI Pa3InYHbIX BUAOB KOPPO3UH; CIIOCOOBI 3aIUTHl METAIIIOB OT KOPPO3HH.
OTBETUTH HAa KOHTPOJIbHBIE BOIIPOCHI:
1. KakoB Tum XxuMuyeckod cBs3M B dnekTponuTtax? Kakume 531I€KTpOIUTBHI  HA3bIBAIOT
noTeHIuanbHBIMUA? UcTHHHBIMA?
2. Hanmmute nuccormanuio a) cyabpuTa HaTpus u 0) TuapodocdaTa Kaius 1Mo MepBOi U BTOPOH
CTYIIEHSIM.
Boipa3ute koHCTaHTY Auccoluanuu opTodochopHOil KUCIOTHI IO EPBON CTYIIEHU.
Omnpenenure crenenp aucconnannu 0,001 M pactBopa ykcycHOM KHCHOTHL, ecnu ee Kp =
1,74-10°.
5. Uro moka3biBaeT M30TOHMUYECKUH KodpduuueHT? Kakas cBs3b CyLIECTBYET MEXIY CTEHEHbIO
JUCCOLIMAIIMY 3JIEKTPOJIUTA U U30TOHUYECKUM KO3 PHuIrneHToM?
6. Omnpenenute Temieparypsl kuneHus u 3amep3anus 0,01 m pactBopa cynbdara HaTpusi, eciu
CTENEHb AUCCOIMAIMU cocTaBigeT 54%.
7. UYro Ha3bIBaIOT MOHHBIM IPOM3BEAEHUEM BOIbI? 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 pacTBOPUMOCTh THAPOKCHIA AMIOMUHHSA, eciu ero [P = 5,7-107%2,
10. Paccuwnraiite ocMoTHyeckoe nasnenne 0,002 M pactBopa 6enzona npu temmepatype 17°C.
11. Hamumwre rujiponus3 cleayrolux cojei u onpenenuTe cpeay ux Boaubix pactBopoB: NaNOs,
ZnCl,, NazS, CH3COONHa.
12. TlokaxuTte CTpOCHHE MHULEIJIBI MPU NMPHIMBAHUM HM30bITKA pacTBOpa THUAPOKCHIA HATpUS K
pacTBOpPY XJIOPUA IMHKA.

Hw



13.

14.

15.

16.

17.
18.
19.
20.

21.

22.

23.

24.

25.

26.
27.
28.

[Tokaxute CTpOCHHE MHUICIUIBI MPU TMPUWIMBAHUM H30BITKA XJIOpPUAA IHHKA K PAacTBOPH
TUAPOKCUAA HATPHSL.

Kakyto cucremy Ha3bIBalOT AJIEKTPOXUMUYECKON?

CocraBbTe CXeMy ABYX raJIbBAHMYECKUX AJIEMEHTOB, B OJTHOM U3 KOTOPBIX KOOAJIBT CIIY>KUJ OBl
KaToJ/IOM, a B IPYroM — aHOAOM. Hanwiure ypaBHEHUS peakiuii, TPOUCXOISIINX MPU padoTe
9THUX JJIEMEHTOB.

["asibBaHUYECKUI 3JIEMEHT COCTOUT M3 XPOMOBOTO 3JIeKTpoa, norpyxenHoro B 0,01 M pactBop
CrSO4, m craHgapTHOrO BOJOPOAHOrO 3JeKTpoja. Hamuimmre ypaBHEHHS 3JIEKTPOJHBIX
npoiiecco. Yemy paBHa ero 3.1.c.?

Kakum ypaBHeHHEM KOJIMYECTBEHHO OMHUCHIBAETCS AIIEKTPOIN3?

Uto paccuuThIBaIOT C MOMOIII0 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 KoHmeHTpanuu. B kakoii
MOCIIEAOBATEIHLHOCTH ATH METAJUIbl OYAYT BBLACNATHCSA MPH DJIEKTPOJU3E, €CIU HaIpshKeHUE
JIOCTaTOYHO JIJIsl BBIACJICHHUS JIFOOOT0 MeTasa?

Bbruucnute Maccy HUKeNs, BBIICIUBILIEIOCS Ha KaTofe IMpH MPOIMYCKAaHUU ToKa cuioil 20 A
4yepe3 pacTBOp HUTpaTa HUKEJsE B TEYCHUH 22 4acoB.

[Ipu osnektponuze pactBopa conu onoBa (lII) macca karoma yBenmumnach Ha 4 r. Uto
MIPOM3O0IILIO IPU 3TOM Ha OJIOBIHHOM aHOzE?

Paccunraiite 00beM KHCIOPO/Ia, KOTOPBI MOXKET OBITh MOJIYYEH IPU DIIEKTPOIU3E TOKOM 5 A
B T€UCHUE 2 YaCOB, €CJIA BBIXOJI 10 TOKY cOoCTaBisieT 85%.

[Ipy mpoxokIeHuu 4Yepe3 pacTBOP COJIM TPEXBAJIEHTHOrO MeTajuia Toka cuioil 1,5 A B
teyeHun 30 MuH Ha Karoae Bbyaenuioch 0,18 r merama. Beluuciute MOJSPHYIO Maccy
MeTalljla U pacxof dJIEKTPOIHEPTUH, €CU M3BECTHO, YTO HAmNpsbKeHUWe B ceTh paBHO 6 B, a
BBIXO/I IO TOKY 72%.

Kakoii KOHTaKT sIBJIsIeTCs HauboJiee KOPPO3HNOHHOOMACHBIM s Jkene3a: Fe/Cu, Fe/Sn, Fe/Ag?
B KOHTaKTe ¢ KakKUM W3 METAJJIOB MEJTb SIBJISICTCS AaHOJOM: XPOM, 30JI0TO, HUKEITb.

Hanummre 31eKTpoXuMUyecKre mporecchl (AaHOIHBIN U KaTOJHBIN ), MPOTEKAIOIINE B KOHTAKTE
Al/Cu B pacTBOpe xJI0pUIa HATPUSI.



7. OueHOYHBIE CPEACTBA

7.1. IIacopT OLIeHOYHBIX CPEACTB

Cemect Koxa koHTpo/IMpyemMoii KOMIIeTEeHIIUH HaumeHoBanue
P (WJIK ee 4acTH) OLIEHOYHOI0 CPeACTBA
4 OIIK-1 Otyet no nabopaTopHoit padote Nel

KonTponsnas padora Ne 1
[Tpomexxyrounsie TecThl No 1-14
Bomnpocsr k 3auety Ne 1-50
TecroBrie 3amanus Ne 1-600

7.2. TunoBblie 3alaHud WJIN UHBIC MaTepUaJibl, He()ﬁXOJIHMLIe AJIA TEKYLIET0 KOHTPOJIsA

7.2.1. KonTpoJjbHas padora

Tunossle npuMepsl 3a1aHUl

Tema «MToroBasi KOHTpoJIbLHAsA padoTa» (MpakTU4YecKoe 3aHsTue 1)

Bapuanr 1
3ananue 1

[TpousBenute pacyeTsl O YPaBHEHUIO peakluu (H.Y.):

7r 12T X, T y, 1

Znw + HClp-p) = ZnCla-p) + Ha.
3ananue 2

Ornpenennute BO3MOKHOCTb BOCCTAHOBJICHUSI OKCHA alfoMUuHUs xpomoM 1ipu 800°C.
3ananue 3

Onpenenure >3HEPTUI0 aKTHUBAMHM peakiuu, ecau npu Ttemmeparype 40°C koHcTaHTa
ckopoctu peakiuu pasHa 0,05, a mpu 80°C — 1,2,
3aganue 4
Omnpenenute Temneparypy 3amep3anust 10%-ro pacTBopa XJIOpuaa KajablUs.
3aganue 5
CocTtaBbTe ypaBHEHHUE peaKIMM: IepMaHTraHaT Kajus + Cyab(UT HaTpUs + cepHasi KMCIIOoTa.
3aganue 6
CocTaBbTe CXeMy HUKEIb-LIMHKOBOI'O TaJIbBAHUYECKOro yieMeHTa u ompenenute ero 2/C,
€CIM KOHIIEHTpAIMsi HMOHOB MeTauioB B pactBope coctaBimsier 0,01 wmonws/n. Hamummre
AIIEKTPOHbIE PEAKIIHH.
3aganue 7
Omnpenenute Bpemst dnekTpoin3a pacrBopa xinopuaa meau (1) anst monyuenus 150 r menw,
€CJIM BBIXOJI IO TOKY cocTaBiisieT 92%, a cuna Toka — 12 A.
3aganue 8
B koHTakTe ¢ KakuM METaJUIOM: IIMHKOM, HHKEJIEM, OJJOBOM — CKOPOCTb KOPpPO3UHU JKeje3a
Oyzner HauMeHbIIEeH?

Kpurepun onenkmn:
- 3a KaXJ0e BEpHO BBINOJIHEHHOE 3aanue — 0,5 Oana.

7.2.2. Or4er o J1a00OpaATOPHOM padore

JladopaTopnasi padora Nel OnpeaesieHue MOJIIPHOIi MacCchl JKBMBaJIeHTAa MeTaJljia



I.Ie.]'l]:: OIMPCACIICHUC MOHHpHOﬁ MacCChbl 9KBUBAJICHTA MCTaJlJIa SKCIICPUMCHTAJILHBIM ITYTCM.
OmnbiT. OnpenesieHne MOJSIPHON Macchl IKBUBAJIEHTA MeTa/Lia 1Mo 00béMy Boaopoaa,

BBITCCHEHHOI'O U3 pacTBOpa KUCJ/IOTHI.

Omnpenenenue MpoU3BOIUTCS C MOMOIIBIO pudopa (puc.l), cocrosiiero U3 U3IMepUTEIHLHON

oropetku (1) Ha 25...50 My, nByxkoseHHOU npodupku OcTBanbia (2) U ypaBHUTEIBHON CKISHKA
nuu O6ropeTku (3).

1.

2.
3.

&

B omno u3 xonen mpoOupku OctBanpaa (2) MOMECTUTE HABECKY MeETaylia, MOITYYCHHYIO Y
nabopaHTa.

B npyroe koneno Ha 1/4 gacts ero 00bEMa HalelTe pacTBOP COISTHON KUCIIOTHI.

[TnotHo 3akpoiite npodbupky OcTBanbaa (2) npoOKOH 1 3aKpenuTe €€ B ITATUBE.

[TpoBepbTe MPUOOP HA TEPMETHYHOCTH, ISl YETO YPAaBHHUTEIbHBIA cocys (3) MOTHUMUTE HA
10...15 cM u 3akpenuTe B ATOM ToJIOKeHUU. Eciau nmpubop repMeTHdeH, TO ypOBEHb JKHIKOCTH
B HEM OCTaeTCs MOCTOSHHBIM. Ecnu mpubop HE repMeTuyeH, IpoBephTe, MIIOTHO JIM 3aKpPhITa
npobupka OctBasbaa (2) mpoOKoii.

Ycranosure 6ropetky (1) u cocya (3) Takum 06pa3om, 4TOOBI KUAKOCTh B HUX HAXOMIACh HA
0JIHOM ypoBHe. OTMEThTE MOJIOKEHUE YPOBHS KUIKOCTH (MeHuCKa) B Oropetke (1) — V1.
OcTopoXHO TMMOBEpHUTE NPOOUPKY (2) Tak, 4YTOOBI KHUCJIOTAa TMEpelnyiach B KOJEHO, TJIE
HAXOJUTCSI METaJLI.

BropeTku ykperuistorcs B IITATHBE U 3aIOJHSIOTCS BOJOW. B MCXOAHOM COCTOSHUUM XKHUJIKOCTb B
cocynax 1 u 3 nomKHA HAXOQUTHCSA HA OJIHOM YPOBHE.

Pucynok 1. Cxema npubopa Ui onpeaesaeHnus MOJSPHOM Macchl SKBUBajJeHTa  MeTayuia: 1 —

10.
11.
12.

13.

U3MepuTeNbHas OropeTka, 2 — JABYXKOJIEHHas HpoOHpKa OctBanbna, 3 —
ypaBHHUTEIbHAs OrOpeTKa
[Tocne MONHOrO pacTBOPEHHUs METaula MPUBEIUTE IOJIOKEHHE XKUAKOCTH B Oroperke (1) u
cocyze (3) Kk OIHOMY YPOBHIO.
TouyHO OTMEThTE MOJIOKEHHE MEHMCKa kuakoctu B Oroperke (1) — Vo. Ompenenute o0bEM
BBIJICJIUBIIETOCS BOJIOPOJIA.
OTMeThTe MOKa3aHusl TEPMOMETPaA U OapoMeTpa.
PesynbTaThl 3amMepoB 3aHecuTe B Tabauiy 1.
JlaBneHre HACHIIIEHHOTO BOJISTHOTO Tapa BBITUIIATE W3 TAOIUIBI 2 TIPU TEMITEPAType OMBITA.
[TpuBenute 06BEM BBIZEIMBIIETOCS BOJAOPO/Ia K HOPMAIbHBIM YCIOBUSIM (n.y. — P° =760
MM. pT. cT., T° =273 K):

o

Py, Vi, _ Pa, Vi, _ Pa Vi, T’

T T TR

Paccuuraiite MOJIAPHYIO MACCY SKBUBAJICHTA MCTAaJlJia:



o o
My, VHz . _ mMevaHZ

m, Vo e v
e Hy H,

rje V;HZ = 11200 my1/MOJB — MOJISIPHBIN 00BEM IKBHBAJICHTA BOJIOpOa (H.Y.).

Tabmuna 1-Pe3ynbpTarhl SKCIIEpUMEHTA

HaumenoBanue O0o3HaueHue 3HayeHue En. usmepenus

Hasecka Meraina m r
YpoBeHb B OIOPETKE JI0 OMBITA V1 MIT
YpoBeHb B OIOPETKE MOCIIE OMbITA V> MJT
O0BeM BbIICTUBILIETOCS BOJIOPO/IA Vi, =Va- Vi MJI
TemnepaTypa onbiTa t oC
TemmepaTypa onbiTa T=1t+273 K
JlaByieHre HACBIIIEHHOT'O BOSHOTO Mapa h MM PT. CT.
AtmochepHoe naBiIeHNE P MM PT. CT.
JlaBnieHre BOI0po1a P., =P-h MM PT. CT.

Tab6nuia 2-J[aBieHre HaCBIIIICHHOTO BOISIHOTO Mapa

Temneparypa, [aBinenue Temneparypa, [aBienue
°C HACBIIIIEHHOT'O °C HaCBIIIIEHHOTO
BOJISTHOTO T1apa, 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 monsipHOM Macce SKBHUBAJICHTAa MeTajyla METOJIOM IMOJ00pa BaJIGHTHOCTEH, OMpeNeuTe,
KaKoi MeTaysl ObLT UCTIOJIB30BaH B OIBITE.

15. PaccuuraiiTe OTHOCUTENBHYIO OITUOKY KCIIEPUMEHTA!
m —m
3 Oy
A=t m
m

meop

-100%
16. Cnemnaiite BbIBOI K paboTe.

Kpurepun onenkn:
- 4 Gasina BBICTABIISIETCS CTY/ICHTY, €CJIM OTYET BHITIOTHEH 0€3 3aMeUaHui;
- 3 Oasia BBICTABIISETCS CTYACHTY, €CITU B OTYETE CO/AEPIKATCS HEOOIbIINE HEAOUYETHI;
- 2 Oajuta BBICTABIIACTCS CTYJCHTY, €CITH B OTUYETE COJCPIKATCS OIMOKH B pacueTax W B BEIBOJIC K
pabore;
- 1 GaJuT BBICTABIIICTCS CTYJCHTY, €CIIM B OTYETE COZACPKATCS CYIIECTBEHHBIC OIMMOKH B pacyeTax
B BBIBOJIE K paboTe;
- 0 GayITIOB BBICTABIISETCS CTYICHTY, €CIIA JJabopaTopHasi paboTa HE BBHITIOTHEHA

7.2.3. Tunosbie 3a1aHus NPoMe:xyTouHOro recruposanus CAO Pocaucranr

Kpurepun onenkmn:



[IpomexxyTouHblii TecT Mo Teme coctouT u3 6 BompocoB (1 Bompoc — 0,5 Gamna).
MaxkcumanbHOE KOJIMYECTBO OaJIoB — 3

HpOMe)KyTO‘lHLIe TecThl 110 Teme 1:

3aganue Nel
YKaxxute psi, CoAEpIKAIUA TOJTHKO OCHOBHBIC OKCHJIBI

Bbl6CpI/lTC OHH U3 4 BAPUAHTOB OTBCTA:

1) NiO, SOz, CuO
2) N0, NO, CaO
3) Na20, BaO, CuO
4) CrOs, K20, CrO

Saganue No2
Cpe;u/l YKaSaHHLIX BCIICCTB HpOCTI)IMI/I ABIIAKOTCA

Br16epute oauH U3 4 BapuaHTOB OTBETA!

1) COy, 0y, CO

2) Oz, C, H2

3) C, Ca0, Hx02
4) SO,, Oz, H20

3ananue Ne3
O6bem 10 moneit a3ota u 00beM 10 mMorneii kucnopoaa (H.y.)

BriObepute onuH U3 4 BapuaHTOB OTBETA:!

1) OJMHAKOB U cOCTaBiseT 22,4 1
2) pasHbIi

3) HEIb3sl CPABHUBATH

4) OJIMHAKOB Y COCTaBIAET 224 11

[Tonubiit  cOopHHK TecToB 1O Kypcy «OOmas M HeopraHudyeckas XuMmus 1» —
https://edu.rosdistant.ru/course/view.php?id=224



7.3. OueHo4YHbIe cpeacTBAa 1Jsl MPOMEKYTOYHONH aTTeCTAMM MO HUTOraM OCBOEHMA
AUCHMILTHHBI

7.3.1. Bonnpochl K IPOMEKYTOYHOM aTTecTaluu

Cemectp 4

Ne n/m Bonpocsl k 3auery

1 OCHOBHBIE IIOHATHUS] XUMHMHU: aTOM, HOH, MOJIEKYJIa, JJIEMEHT, BEILIECTBO

2 CHMBOJIBI XUMUYECKHX 3JIEMEHTOB

3 Mosib - KaK eIMHUIA U3MEPEHUs KOJIMYECTBA BEIIeCTBA

4 3aKOH COXpaHEHHMsS MAacChl, TIOCTOSHCTBA cOcCTaBa. [IprMeHeHHe ero B XWMHYECKUX
pacuerax

3) 3aKOH ITOCTOSIHCTBA cocTaBa. lIpuMeHeHue ero B XUMHYECKUX pacueTax

6 I'a30BbIi 3aKOH KPATHBIX OTHOIIEHWI W IPUMEHEHHE €r0 B TEXHHYECKUX pacyeTax

7 ["a30BbIii 3aKOH ABOraJpo ¥ NPUMEHEHHE ero B TEXHUYECKUX pacyeTax

8 I'a30BbI1i1 3ak0H MeHeneeBa-KnainepoHa U IpUMEHEHHE €ro0 B TEXHUYECKHUX pacdeTax

9 XUMHUYECKUH KBUBAJICHT IPOCTHIX U CIOXKHBIX BEIIECTB

10 MouisipHas Mmacca U MOJIIpHBIA 00BEM SKBUBAJIEHTA

11 3aKOH YKBUBAJICHTOB

12 [Tonsitue 06 sHTanbIMU. [IepBBIi 3aKOH TEPMOJIUHAMHKH.

13 OHTanbnus 00pa3oBaHus BELIECTBA

14 DOHTaIBIUS peakunu. 3akoH ['ecca

15 OHTaJIbIMs CTOPAHUS U TEIJIOTBOPHASI CIOCOOHOCTh TOILIIUB

16 OHTponus - Kak TepMOJUHAMUYECKas (QYHKLUS COCTOSTHUS CUCTeMBl. Pacuer sHTponuu
peaxkun

17 Hanpasnennocts xumuueckux peakiuii. Jueprus ['mb6ca

18 CKOpOCTh XMMHYECKHX peakiinii.  OMOTreHHbIE U TeTepOreHHBIE MPOIIECCHI

19 3akoH JeicTByronux Macc. KoHCTaHTa CKOPOCTH peakiuu

20 3aBUCUMOCTh CKOPOCTH OT TeMmmepaTypbl. TemmnepaTypHblil ko3¢ ¢uinuent. [IpaBuio
Bant-T'odda

21 VYpaBHeHue AppeHuyca. 3aBUCUMOCTh KOHCTAHTBI CKOPOCTH OT TeMmmepaTypbl. Pacuer
DHEPTUU aKTHBAIIUU

22 3aBHCUMOCTh CKOPOCTH PEAKIIMH OT NapLUUaAIbHOIO AABJICHUS

23 Xumunueckoe paBHoBecre. KoHcTaHTa paBHOBECHS.

24 Cwmemenue xummuueckoro papHoBecus. [lpuniun Jle-Illatense

25 PactBopbl. CriocoOb! BbIpaKeHHsI KOHIIEHTPAIUKA PAaCTBOPOB

26 Mexanusm pactBopeHus. TepMoiMHaMuKa pacTBOPEHUSI.

27 KonnuratuBHble cBoiicTBa pacTBOpOB: 3akoHbI Paynst u Bant-T'odda

28 VcTrHHBIE W TOTEHIHAIBHBIE 3JEKTPONUTHL. Jlucconmanusl 3IeKTPOJIUTOB (KHCIOT,
OCHOBaHMUH, coseit). KoHcTanTa quccolManny MOTEeHIUAIBHBIX 3JIEKTPOJIUTOB

29 3akoH paz6asienus OcrBanbaa. MzoTonndecknii ko3 HuImet.

30 3akons! Payns u Bant-I'odda ams pacTBOpoB 251€KTpOIUTOB

31 Huccomnmarnus Boasl. Bomopoaasiii mokazarens (pH)

32 [TponsBeieHre pacTBOPHMOCTH.

33 OOMeHHbBIE peakIIii B pacTBOPaX JIEKTPOIUTOB

34 I'uapomms. pH BOgHBIX pacTBOPOB coJIeit

35 Jucnepcubie cucteMbl. KostonaHbeie pacTBOpHI

36 [TonydyeHne KOJUTOMIHBIX paCTBOPOB

37 CBoiicTBa KOJIJIOWIAHBIX PACTBOPOB

38 DJIEKTPOXUMUYECKHE CUCTEMBI




39 DNIeKTPOAHBIA MOTEHITHA.

40 YpasHenne HepHcra. CtaHgapTHBIN 31€KTPOAHBIN NOTEHIMAI

41 XUMHUYECKUE UCTOYHUKHU TOKa. ["anpBannyeckuit anemenTt. [Ipuniun u pacuer 9J1C

42 DJEKTpoan3 paciaaBoB. PacTBOpUMBII aHOL

43 DJeKTpoJu3 BOJHBIX pacTBOpoB. KaToiHble M aHOIHBIE IPOLIECCHI

44 3axonsl Dapanes.

45 IIpuMeHeHne 31eKTPoIIn3a B IPOMBIIUIEHHOCTH

16 Koppo3zus 'METAJlIoB U CIUIABOB. [Tprunnbl koppo3uu. Tunsl U BUABI KOPPO3UOHHBIX
NOpaXKEHUH

47 Xumuueckass Koppo3us MeTasioB. ['a3oBas Koppo3us. XapaKTepUCTHKAa OKCHIHBIX
IJIEHOK

OnekTpoxumuueckas kopposusa. Koppos3uss Ha KoHTakTe AByX MeramioB. OlleHka
CKOPOCTH KOPPO3HOHHBIX IPOIIECCOB.

48

49 Bnusinue paznuysbix pakTOpOB Ha ANEKTPOXUMUYECKYIO KOPPOZHIO

MCTO[[BI 3alllUTBl MCTAJJIOB OT KOPPO3HUH. Meraminueckue M HEMETaIUIMYSCKHE

50
nokpbITUs. [IporekTopHas u karogHas 3amuTa. IHruOUTOpsl KOPPO3UN
7.3.2. Kputepuu u HOPMbI OLlEHKH
®opma
NMPoBeIeHUs
Cemectp . Kpurtepun u HOpMbI OLIEHKH
NMPOMEKYTOYHOM
arTecTalnu
4 3auer (1o Tekymuii peuTUHT COCTAaBIIAET
«3a4YTCHO»
HAKOIUTEIIEHOMY 40-100 6anoB
E€UTUHT Tekymuii pedTuHr cocrapisieT 0-
P y) «HE 3a4TEHO» YU p
39 6amnoB




8. YueOHo-MeTOoqHYecKOe H HH(OPMAIIMOHHOE 00ecneyeHne JUCITUTNINHBI

8.1. Obsi3aTeibHAA JTUTEPATYypa

Tun (yueOHuK, ydeOHOE

KoaudecTBo B
HAY4YHOM

Ne nocodoue, yueoHo-
ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) I'ox n3panus ounodaunorexe /
n/n MeToIMYecKoe nocooue,
HpPAKTHEYM, Ip.) HaumeHoBaHue
P : 9BC
1 | H.C. AxmeroB OO01as ¥ HeOpraHu4eckasi XuMus: yueOHUK Y4eOHuk 2020 3bC
/ H. C. AxmeroB. — 11-e u3na., crep. —
Cankr-IlerepOypr: Jlans, 2020. — 744 ¢c. —
ISBN 978-5-8114-4698-8.
2 | H. B. KopoBuH [u ap.]; mox | O0mas xumusi. [ DIEKTpOHHBINH pecypc]: Y4eOHoe mocodue 2017 ObC
pen. H. B. Koposuna, H. B. | Teopus u 3agauu: yue6. nocodue / H. B.
Kynemosa. KopoguH [u ap.]; mon pen. H. B. KopoBuna,
H. B. Kynemosa. - U3a. 2-e, crep. - CaHkT-
[lerepOypr: Jlansp, 2017. - 492 c.: ui. -
(YueOnuku nms By30B. CrienuaibHas
muteparypa). - ISBN 978-5-8114-1736-0.
8.2. JlonosinuTebHAS JIUTEPATypa
Tun (yueOHUK, ydeOHOE Kog:q:}c;;o B
Ne nocooue, yueOHo- y
ABTOpBI, COCTABUTEHU 3ar;iaBue (3aroJjioBoK) I'oa u3nanus oudbamorexe /
n/n MeToIMYecKoe mocooue,
HPAKTHKYM, IP.) HaumeHoBanue
P AP 9BC
1 | JL. . bop3oBa OcHOBBI  00mIel XUMHUHU [ DJIEKTPOHHBII VYuebHoe nmocobue 2014 9BC

pecypc]: yueb. mocobue / JI.JI. bop3osa,
H.IO. Yepnukona, B.B. fxymeB. - CaHKT-
[lerepOypr: Jlanp, 2014. - 469 c.: un. -
(YaeOnuku gy By3oB.  CrenmaibHast
nuteparypa). - ISBN 978-5-8114-1608-0.




Tun (yueOHUK, ydeOHOE

KoanuyecTBO B

Ne nocooue, yue0Ho- Haysmon
w/n ABTOPBI, COCTABUTEH 3arsaaBue (3aroJioBoK) MeToHYecKoe Mocobie, I'ox n3panus ounoaunorexe /
HpPAKTHEYM, Ip.) HaumeHoBaHue
IbC
2 | H. @. Cracp Pemenue 3amau  mo  oOmed  XUMHH 2016 OBC
[DnexTponHbIi pecypce]: yueo. mocodue / H.
®. Cracp, A. B. Kopmynos. - Uzn. 3-e,
ctep. - Cankt-IlerepOypr: Jlans, 2016. - 168 YyeOHoe nmocodue
c. wi - (YueOHMKM 18  BY30B.
CrneuunansHast nureparypa). - ISBN 978-5-
8114-2274-6.
3 | JI. H. bauuoB [u ap.]; mox Xumust [DneKTpoHHbIH pecype]: yueb. as YyeOHuk 2016 9BC

Hay4. pex. W. JL.
[Tepdunosoii, T. B.
Coxko110BOi1.

By30B / JI. H. biiuHOoB [1 1p.]; mox Hayy.
pen. U. JI. Ilepdunosoii, T. B. Cokonosoii. -
Cankr-IlerepOypr: Jlansp, 2016. - 272 c.: uin.
- (YueOnuku it By30B. CrieniuanbHast
muteparypa). - ISBN 978-5-8114-2038-4




8.3. Ilepeuennr mpodeccHOHATBLHBIX 0a3 JAHHBIX M HMH(POPMAIMOHHBIX CHPABOYHBIX
cucTemM
byTtnepoBckue cooOmeHus [ DIeKTpOHHBIN pecypc]| : MHOTOIIpeAMET. Hay4. )KypH. / OO0
«HHOBaLlMOHHO-U3ATENBCKUM 1OM «ByTIepOBCKOE HacIeque»». — DIEKTPOH. KypHal. —
Kazanb : OO0 «MHHOBAaLIMOHHO-U3/IaTENIbCKUM 10M «byTiepoBckoe Haciaeaue»», 1999- .
Pexxum noctyna k xkypH.: http://butlerov.com/stat/reports/view.asp?lang=ru

XuUMUS B UHTEpECAaX YCTOMYMBOIO pa3BUTHS [ DJIEKTPOHHBIN pecypc] : MeKIyHap. Hay.
xKypH. / Cubupckoe otaeneaue PAH. — DnekTpoHn. xxypHair. — HoBocubupck :
MznarensctBo CO PAH, 1999- . PexxuMm noctyma K KypH.

http://www.sibran.ru/journals/Hviur/

8.4. [lepeueHb MPOrPaMMHOIo0 o0ecneyeHu st

Ne Haumenosanue IO PexBU3UTHI IlOI“OB?pa

n/n (mara, HOMep, CPOK ACHCTBHUA)
1 Windows Jorosop Ne 690 ot 19.05.2015r., cpok aelicTBus - 6ecCpOUHO
2 Office Standart Jorosop Ne 727 ot 20.07.2016r., CpoK eHCTBHSI - OECCPOUHO

8.5. Onucanne MaTepuaJbHO-TEXHHYECKOI

00pa30BaTeJILHOIO MPoIecca Mo AHUCIIUIIHHE

0a3bl, HeOOXOAMMOM /Il OCylIeCTBJICHUSI

Ne
n/n

HanmeHnoBaHue 000py10BAHHBIX Y4eOHBIX
Ka0MHeToB, J1a00paTopHii, MACTEPCKHUX U
AP. 00bEKTOB JJ151 IPOBeIeHU
NPAKTHYECKUX H JIA00PATOPHBIX 3aHATHIA,
NMOMENIeHUH JIfl CAMOCTOATEILHON
padoThl 06yuaomuxcsi (HOMep ayAuTOPHN)

[lepeueHb 0OCHOBHOTO 000OPY/I0BAHUSA

Aynutopus BeOkoH(pepeHI .
VYyeOnass  ayautopus  Juis
3aHATUM  JIGKIMOHHOTO THMA.  Y4eOHas
ayAUTOpUsl  JUIA  TIPOBEACHUS  3aHATHH
CEMHUHApPCKOro TUMa. Y4yeOHas ayAuTOpHs JUIs
KYpCOBOTO TMPOEKTUPOBAHHS  (BBITIOJTHEHUS
KypCOBBIX paboT). YueOHas ayauTopus ajs
MIPOBE/ICHUS] TPYNIIOBBIX W WHAWBUIYATbHBIX
KOHCyNbTalMii YueOHas ayauropus s
MIPOBE/ICHUS 3aHATHH TEKYIIETO KOHTPOJS U
npomexyrounoit arrecrarmu. (YJIK-301)

MPOBEJICHUS

Crombl y4EeHHYECKHE., CTOJI
NpPenoAaBaTeIbCKUM,  CTyJIbs,  JOCKa
(mapkepHasi), kadenpa HamombHast, [IK
TEJIEBU30p.

Aynuropus Ui CaMOCTOSITEIbHON pabOThI
(I'-401)

Cron ydenwueckuit - 26 mr., ctyn - 26
IIT., KOMIIBIOTEP C BBIXOJIOM B CE€Th
WHTEpHET - 16 mrT.



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

