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1. BBEOEHMUE K PABOYEN MPOrPAMME OUCLUMMIIUHbI

1.1. MecTo npenoaaBaeMoil TUCIUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHON TPOTrPaMMBI

BasoBas IZl Ob6sa3aTenbHas I:l JononHuTensHo
Bnok 1: aBnseTca akynbTaTMBoM

BapwnatusHas I:l Mo BbIGOpPY I:l

1.2. Uenb aucumnnuHbl

CdopmumpoBaTth komneTeHUmn obydatoLerocs B 06nact (omsnmyeckomn XumMmum, B yMeHUn onpeaenstb
NpUHLMNNAanbHYI0 BO3MOXHOCTb OCYLLLECTBMEHUS U CO3HATENbHO YNPaBNATb XUMUYECKUMU U
TEXHOSTOrMYECKMMI NpoLeccamMmn, LLefIoCTHOro NpeacTaBrieHns o npoueccax U IBMEHUSIX B XKUBOW U HEXMBOW
npupoae, oBnageHne ocHoBamn hnu3ny4eckon XMmmm ans Ucnonb3oBaHus B NpodecCcuoHanbHom 1
nosHaBaTerNbHON AEATENbHOCTM.
dopmMurpoBaHME TBOPUECKOIO MbILLfEeHUs, obbeanHeHne yHAaMeHTanbHbIX 3HaHWA OCHOBHbIX 3aKOHOB 1
MEeTOO0B NpoBeaeHnsa PU3NKO-XMMNYECKUX UCCIefoBaHNA, ¢ nocneayowen obpaboTkon 1 aHanmM3om
pe3ynbTaToB UCCReaoBaHNN.
dopmMmrpoBaHNE HaBbLIKOB CaMOCTOATENIbHOIO NPOBEAEHMS TEOPETUYECKUX U SKCNEPUMEHTANBbHbLIX (PU3INKO-
XUMUYECKNX UCCIeaoBaHNN.

1.3. 3agauu gMcLUUNNUHBI

PaccmoTpeTb M 0OBbSACHUTL 3aKOHOMEPHOCTM, OMNpPedensolmne HanpaBneHHOCTb XMMUYECKUX MPOLEeCCOoB,
CKOPOCTb WX MPOTEKaHWS, BNUSIHUE Ha HUX Cpedbl, a Takke YCMOBUS MOSTyYEHUS MaKCUMasibHOro BbIXO4a
NPOAYKTa 1 NOMy4YeHNsi HOBbIX MaTepuarnoB ¢ HEOOXOAMMbLIMU CBOMCTBAMU;

PackpblTb  NPUHUMMNBLI  TEOPETUYECKUX W  SKCMEepUMEHTanbHbIX  (PU3NKO-XUMUYECKUX  METoOOoB
(TepMOONHAMMYECKMX, KUHETUYECKUX, SNIEKTPOXMMMUYECKMX) OIS peLleHns NpakTU4ecknx 3agjad
npogeccroHasnbHON HanpaBfieHHOCTW.

1.4. I'Iepequb nrnaHMpyembiXx pe3ynbTaTtoB 06yqe|-|m| no gucuunniinHe, COOTHeCeHHbIX C
nrnaHnpyembiMmu pe3yribTataMn OCBOEHUA 06pasoBaTenb|-|0|71 nporpamMmmbli

Koa
OT1an oopmMmpoBaHus
KoMneTeHLUunn dopmynupoBka KOMMEeTEHL MK
2
Ol1K- 3 [OTOBHOCTb MCNOML30BaTb 3HAHUSA O CTPOEHMM BELLECTBA,

npupoae XMMUYECKOW CBA3M B pasfIMYHbIX Knaccax

XUMUYECKUX COeUHEHWIA AN NOHUMAHWUS CBOWCTB

mMaTtepuarnos 1 MexaHu3Ma XMMUYECKUX NPOLIeCCoB,
MpOoTEKALMX B OKpYKaOLLEM MUpe

MnaHupyemMble pe3ynbTaTbl 060y4YeHUsA

3HaThb:

1) cTpoeHue BelecTBa, NPUPOAE XMMUYECKON CBA3N B Pa3NIMYHBIX Kraccax XMMUYECKUX COeAMHEHUN OIS
NMOHVMMaHWS CBONCTB MaTepmarnoB 1 MeXaHn3Ma XMMUYECKMX MPOLLECCOB, NPOTEKAKLUX B OKpYKatoLLEM
Mupe.

YMmeTb:

1) ncnonb3oBaTb 3HaHUSA O CTPOEHUM BeLLLeCTBa, NPUPOAE XMMUYECKOW CBS3M B pasfnnyHbIX Knaccax
XUMMYECKNX COEANHEHNI ONA NOHUMAaHMSA CBOMCTB MaTepMarnoB 1 MexXaHn3mMa XMMUYECKMUX MPOLLECCOB,
npoTeKalLLMX B OKpyXatoLemMm Mupe.

Bnapetb:

1) HaBblkamn ncnonb3oBaTh 3HAHWS O CTPOEHUU BELLECTBa, MPUPOLE XMMUYECKON CBSA3W B Pa3nNYHbIX
Knaccax XMMMUYeCKUX COeANHEHUI AN MOHMMaHUSA CBOMCTB MaTepuanoB 1 MexaHn3ama XMMUYeCKnX
MpPOLIECCOB, MPOTEKAKLMX B OKPYXKaKLLEM MUpe.

MK- 4 CnocobHOCTb NPUHMMATL KOHKPETHbIE TEXHUYECKNE 2
peLleHns npu pa3paboTke TEXHONOMMYECKMX NPOLLECCOB,
BbIGMpaTb TEXHUYECKNE CPEACTBA U TEXHOMOMMN C Y4ETOM
3KOJIOrMYECKMX NOCNeACTBUIA UX NPUMEHEHNUS

I'InaHMpyeMble pe3ynbTaTbl OGyHeHMﬂ

3HaThb:
1) Mpuembl pa3paboTkn TEXHOMOTMYECKMX NPOLLECCOB U BbIBOpa TEXHUYECKMX CPEACTB U TEXHOMOMUK C
Y4ETOM 3KOJTOTMHYECKUX NOCNEACTBUNA UX NPUMEHEHNS.

POa 18.03.01 dusmyeckas xumus CrtpaHuua 3 13 14



Kop,

OTan opmMmpoBaHus
KOMMeTeHUMn dopmynupoBka KOMMeTeHL MM

YmeTb:

1) MprHMMAaTL KOHKPETHLIE TEXHUYECKME pPEeLLEHMS NpU pa3paboTKke TEXHOMOMMYECKUX NpoLLEeCCOoB,
BblOMpaTb TEXHUYECKNE CPeacTBa U TEXHOMOMMM C y4ETOM 3KONOrMYECKUX NOCHEACTBUIA UX NPUMEHEHNS

BnapeTb:

1) HaBblkamn pa3paboTkn TEXHOMOrMYECKUX NpoLLeCCOB U BbibOpa TEXHNYECKMX CPEACTB 1 TEXHOMOrm ¢
YY4E€TOM 3KOMOrMyecknx NocneacTBUn Ux NpUMeHeHus.

MK- 18 [[OTOBHOCTb MCMONb30BaTb 3HAHNE CBOWCTB XMMNYECKUX 2
3M1EMEHTOB, CoeaMHEHNA N MaTepuMarioB Ha NX OCHOBE As
pelleHns 3agad npogeccnoHanbHON OeaTenbHOCTH

MnaHupyemble pe3ynbTaTbl 06y4eHus

3HaTb:

1) cBOWMCTBA XMMUYECKMUX ANIEMEHTOB, COEQUHEHUI 1 MaTepManoB Ha UX OCHOBE ANd peLleHns 3agad
npogeccnoHanbHON OeATENbHOCTH

YMeTb:

1) ncnonb30BaTh 3HAHWE CBOWCTB XMMUYECKNX NIEMEHTOB, COEAMHEHWIA U MaTepMarnoB Ha X OCHOBE ANA
pelleHna 3agad npodeccnoHanbHON OeaTenbHOCTH

BnapeTb:

1)HaBbIkamMy NCMONb30BaTb 3HAHWS CBOWCTB XUMUYECKUX 3NIEMEHTOB, COEAMHEHWI U MaTepuanos Ha 1X
OCHOBEe 11 peLleHus 3aaay npodeccuoHansHOM 4eaTeNnbHOCTH

e 1.5. AucumnnuHbl (NpakTUKN) ob6pa3oBaTesibHOM NPOrpaMMbl, B KOTOPbIX ObIIIO Ha4YaTo
c¢hopMupoBaHue KOMNeTeHUMN, yKa3aHHbIX B N.1.4;

e  06wasa n HeopraHuveckasa xumusa (OlK-3, MK-18)

e opraHunyeckas xumusa (OlK-3, MK-18)

e [lpounsBoacTBeHHasi NpakTuka (NpakTuka No Nofy4yeHnto NPodeCcCMoHanbHbIX YMEHUIA 1 ONbiTa
npodeccunoHansHon aestensHocTn (MK-18)

2. COOEPXAHUE ANCUUMIIUHDI

O6bem (4achl)

HanmeHoBaHue 1 cogepxaHue
y4elBHbIX MoAynen, Tem n opmM KOHTpOIs

o4Hoe
obyyeHune
OYHO-
3a04HoE
3a04Hoe
obyyeHune

Y4yebHbI moaynb 1. TepMoAMHaAMMKa U KWHETUKA

Tema 1. OcCHOBbI XuUMUYecKOM TepMoauHamuku. [lepBoe  Havano
TepMoaMHaMunki.  TepMoaMHamuMyeckume  CUCTEMbl U TepMOAMHaMU4Yeckue
napameTpbl. TennoBon addekT, 3akoH [ecca. YpaBHeHue Kupxrocda. Btopoe
Ha4ano TepMOANHAMUKM. OHTponus Kak Kputepumn HanpasneHus | 28 38
CaMOMNpPOU3BOSIbHBIX MPOLIECCOB B U30NMPOBAHHbBIX CUCTEMAaX. TepMoagnMHaMmmnyeckne
noTeHUManbl Kak KPUTEPUI HanpaBneHus W npegerna npoTSKEHWS NPOLIECCOB B
3aKpbITbIX CUCTEMAX.

Tema 2. Xumuyeckasi KMHeTuka. OnpegeneHne MNOHATUS CKOPOCTU XMMWYECKOWN
peakumm B CBA3WN C KNHETUYECKOW Knaccudukaumen xmummdeckmnx npoueccos. Ctagum | 18 18
NPOTEKAHUSA CNOXHbIX peakUnn.

Tema 3. Xumu4yeckoe paBHoBecue. Cucrema MNepemMeHHOro cocTasa.
TepmMoaomMHamMuyeckne YCnoBusi paBHOBECUS B CUCTEMax MNepemMeHHOro cocTasa.
Cnocobbl  BblpaXeHus TepPMOAMHAMMUYECKMX KOHCTAHT And TFOMOreHHbIX U | 26 28
reTeporeHHbIX peakuun. BblumcneHne coctaBa paBHOBECHOW CMeCH, BbIXOAa
nNpoayKTa, CTENeHN NpeBpaLleHnsi, CTENEHN AUCCOoLMaLInN.

Tekywmn koHTponb 1 Konnokenym 2
Y4yebHbI MoAaynb 2. CBoMCTBa pacTBOPOB U (ha3oBble paBHOBeCUA

Tema 4. O6wue cCBOMCTBa pPacTBOPOB. YpPaBHEHUE COCTOSHUS uOearnbHOro u
peanbHOro rasoB. TepMoaMHammyeckasa Knaccudukaumsi pacTBopoB (pacteBopbl | 16 19
naeanbHble, peanbHble, npefenbHO pasbaBneHHble pacTBOPbl HE3NEKTPONUTOB U
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HanmeHoBaHue 1 cogepxaHue
y4ebHbIX Moaynen, Tem n popm KOHTpOIs

O6bem (Yachl)

0o4YHOE
obyyeHune

OYHO-
3a04HOE

obvyeHune
3a04HOe

obyyeHune

SNEKTPONMTOB).

Tema 5. TepmoauHamumka pacTBOpPOB. A[AWNTMBHbIE (3HTanbnus, oObeEM,
TENNOEMKOCTb) U HeaaaUTUBHbIE CBONCTBA (3Heprust [Mb6ca, aHTponus) naeanbHbIX
pactBopoB. 3akoH Payns. Xumuyeckuin noTeHUman KOMMOHEHTa wuaeansHOro u
peanbHOro pactsopa. 36ynnmockonus, KPMOCKONUs, OCMOTUYECKOE AaBNeHue.

16

22

TeKywmn KoHTponb 2 Konnokenym

Tekywmn KoHTponb 2 KoHTponbHas paboTta

10

NMpomexyTo4yHasa aTrecTauusa No AUCUMNNnHe (3K3aMeH)

36

Y4yebHbIN Moaynb 3. Teopus pacTBOpPOB

Tema 6. Pas3oBble paBHoBecUA. MHOrOKOMMOHEHTHbIE CUCTEMBI. [eTeporeHHble
paBHOBecusi. da3oBble paBHOBECUSA. YCNOBUS TEPMOOUHAMUYECKOrO pPaBHOBECUS B
MHOrogasHbIX MHOFOKOMMNOHEHTHbIX cuctemax. lNpasuno gas MMb6bca. A3eoTponHble
cmecn. PacyeTr c wncnonb3oBaHMEM MpaBunia pblbyara. Tunel guarpamm B
3aBMCMMOCTM OT XapakTepa B3aumMOdeWCTBUSI B TBEPAOM W XWOKOM COCTOSIHWW.
[MpocTenwine TUNbI guarpamMmm COCTOSIHUS.

38

42

Tema 7. PacTBOpbl 3NeKTPONUTOB. PaBHOBECHUS 1 SIBMEHMS1 NepeHoca B pacTBopax
3NEKTPONNTOB. JrekTpuyeckas npoBOAMMOCTb pacTBOpoB. Yucna nepeHoca,
cnocobbl  ux onpegenenus. 3aBUMCMMOCTb CTEMEHW auccoumaumm  cnabdbix
3NEKTPONNTOB OT KOHLEHTpauun, 3akoH passegeHunss OcTBanbga. CrtaHaapTHoe
COCTOsIHME B pacTBopax 3nekTponntoB. OCHOBHbIE MOMNOXEHUS TEOPUU CUIbHbIX
anektponutoB [ebas-Xokkens. MoHHble paBHOBECUS: MOHHOE Mpou3BeaeHne BoAbl,
pH, ocobeHHocTn pH B HeBoAHLIX cpedax, rMaponua, ConbBOMNWU3, PaAcTBOPMMOCTb
ManopacTBopuUMbIX conen. WoHHble paBHOBECWUS pacniaBoOB  3MEeKTPONUTOB.
TBepable aNeKTPONnTbI.

48

39

Tekywmn KoHTponb 3 Konnokenym

Y4yeOHbI MoAynb 4. DNEKTPOXUMMUYECKME NPOLECChI

Tema 8. TepmogmHamuuveckaa Teopus IOC. [anbBaHUYECKUN INEMEHT.
OneKkTpoaABMXKYLLME CUMbl U 3NEKTPOAHbIX noTeHumanbl. MexaHn3m BO3HUKHOBEHUS
aneKkTpogHOro noteHumana. [BovHOW 3anekTpuyeckun cnon. 3asucumoctb JC
ranbBaHNW4eCKOro 3afieMeHTa OT aKTUMBHOCTM MOTEHUManonpeaensowmx MOHOB W
TeMmnepaTypbl. ANeKTpoabl NEPBOro U BTOPOro poAda. AMarnbraMmHble, OKUCITUTENBHO-
BOCCTaAHOBUTESNbHbIE, MEMOpPaHHbIE 3NEKTPOAbl, CTEKMSAHHbIA U MOHOCENEKTUBHbIN
anekTpoabl. [anbBaHWYECKNE LiEN — XMMUYECKNE U KOHLEHTPALUMOHHbIE. ONeKTpoabl
CpaBHEHWS.

30

41

Tema 9. dnektponus. Kopposusa metannoB. 3akoHbl anektponunsa. OcobeHHOCTU
HEepaBHOBECHbIX MpoLeccoB Ha anektpogax. CTagmMum 3neKkTpoaHbIX peakuui:
TpaHCnopT MOHOB, XMMMYeckas, nepeHoc 3apsaa (paspsd), obpasoBaHuMe HOBOW
dasbl M CBA3a@HHblE C HUM SBMNEHWUs nondApusaumm 3SNeKkTpoaoB. 3aBUCUMOCTb
CKOPOCTM  3MEeKTPOAHbIX MpOLEeCCOB OT MNoTeHuuana SnekTpoabl B cnydae
3amMeaneHHbIX cTaani anddysnm u nepeHoca 3apsaga. lNMonsporpadus. Kopposus.

24

39

Tekywmn KoHTponb 4 Konnokenym

Tekywmn koHTponb 4 KoHTponbHas paboTta

10

NMpomexyTo4yHasa aTrecTauusa No AUCUMNNnHe (3K3aMeH)

36

BCEIO:

3. TEMATUYECKWUN NNAH
3.1. Jleknuu

324

324

OuHoe obyyeHue OyHo-3a04HOE 0GyYeHne

Homepa

3aoyHoe obyyeHve

n3yvyaemMblx TemM

Homep
cemecTpa

Obbem
(yachbl)

Howmep
cemecTpa

Obbem
(vachbl)

Howmep
cemecTpa

Obbem
(yachbl)

10

5

1

6

1

6

1

6

6

1

OO~ WIN(F

albh(hidIMDd

10

o|ogo|jugfo

2
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Howme O4yHoe 06y4yeHne O4HO-3a04HOE 06y4YeHMEe 3aoyHoe oby4yeHne
pa
N3yyaembix Tem Homep O6bem Howmep O6bem Howmep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (vacbl)
7 5 10 6 2
8 5 8 6 2
9 5 8 6 2
BCErO: 70 12

3.2. MpakTnyeckme U ceMMHaApPCK1e 3aHATUA
He npegycmotpeHo

3.3. JlabopaTopHbIe 3aHITHS

Homepa
n3yvaembix
Tem

HanmeHoBaHue

OuyHoe 06y4eHne

OuHO-3a04HOE
obyyeHne

3aoyHoe obyyeHve

nabopaTopHbIX 3aHATUN

Obbem
(yachbl)

Homep
cemecTtpa

Howmep
cemecTpa

Obbem
(yachbl)

Obbem
(yachbl)

Homep
cemecTpa

OnpeneneHne MHTerpanbHON
TENNOTbl PacTBOPEHUSA COJW.
Onpegenexne TennoTbl
HenTpanusauum CUIbHON
LWENOYMN CUMBbHOM KUCIIOTOWN.
OnpegeneHne KOHUEHTpaLUuK
KNCNOTbI

Onpepenexve yOENBHON
TENN0EMKOCTU pacTBOPOB

OnpepneneHue ygenbHom
TENMOTbl CNapeHUs
KUOKOCTEN

MonapumeTpuyeckoe
onpegerneHune KOHCTaHTh!
CKOPOCTM peakumMm MHBEpPCUM
TPOCTHUKOBOIO caxapa

Onpenenexuve MORNSIpPHOWN
pedpakLmn 1 napaxopa.

Kpuockonuyeckoe
onpegerneHne MonekynsapHom
Macchl BELLeCTBa

MocTpoeHue anarpammbl
TemnepaTypa  KuneHus  —
COCTaB [Ansi HeorpaHW4eHHO
CMELLMBAKLLUXCS XXUOKOCTEN

MocTpoeHune anarpammel
Temnepartypa
romMoreHusaumu-
reteporeHu3aumMm — COCTaB
ans OrpaHNYeHHo
CMeLLVBaloLLnXCS
KOMMOHEHTOB

MocTpoeHue auarpamm
TemnepaTtypa nnaBfieHMs —
cocTaB anad cuctem C
9BTEKTUKOM U C XMMMWUYECKUM
coevHeHneM

Onpegenexune yAenbHON
3NEKTPONPOBOAHOCTH
pacTBOPOB 3MEKTPONUTOB MU
PacyéT XapaKTepPUCTUK ITUX
pacTBOpPOB. Pacuér
npou3BeneHns
pacTBOPUMOCTMW.
KoHaykTomeTpuyeckoe
TUTpOBaHWe c
onpegernexHns

Lenbto
KonuyecTsa
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Homepa H OuHoe oby4eHune OuHo-3804HOE 3ao4Hoe oby4eHne
MBYMaEMbIX anMeHoBaHue 3 obyyeHne
Tem na6opaTopr|x 3aHATUN Homep O6bem Howmep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
KMCROThI
7 OnpepeneHus yicen 5 6 6 1
nepeHoca MOHOB
lMoTeHUnomeTpuyeckoe
TuTpoBaHmne. OnpepeneHve
7 KonuyecTtea Kucnotel. | 5 6 6 1
Onpegnenexuve pH 6ydepHoro
pactBopa
Onpegenexne clile "
3ANEKTPOAHbLIX MOTEHUMaoB.
8 Pacuér npousseneHus | 5 4 6 1
pacTBOPMMOCTM  conen MU
rMapPOKCNO0B
BCEIO: 70 16

4. KYPCOBOE NPOEKTUPOBAHUE

He npegycmoTpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuyHoe 06y4eHne OuHo-3804HOe 3ao4Hoe oby4eHne
worymei, o opma d QOpenme ’
KOTOPb"M KOHTpOJ:IFl Homep Howmep Howmep
nposoanTCs sHaHuu cemecTpa Kon-so cemecTpa Kon-so cemecTtpa Kon-so
KOHTPOJ1b
1,2 Konnoksuym 4 2
3,4 Konnoksuym 5 2
1-2 KoHTponbHaga pabota 5 1
3-4 KoHTponbHaga pabota 6 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOCA

- OuyHoe 06y4eHne QuHo-3a04HOe 3ao4Hoe oby4eHne
Buabl camocTosiTensHom paboThl obyyeHve
obyuatowerocs Homep O6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
YcBOeHWe TeopeTMyeckoro matepvana 4 20 5 59
MoaroToBka kK TabopaToOpHLIM 3aHATUSAM 4 20 5 54
BbinonHeHve gomaluHero sagaHus 5 10
(koHTpOMnbHON paboThbl)
MoprotoBka k 3K3amMeHy 4 36 5 9
YcBOeHMe TeopeTu4eckoro Matepuana 5 36 6 80
MoprotoBka k NabopaTopHbIM 3aHATUAM 5 36 6 65
BbinonHeHve gomaluHero 6 10
3a4aHusIM(KOHTPOJIbHOM paboThl)
MoaroToBka K ak3amMeHy 5 36 6 9
BCEIO: 184 296

7. OBPA3OBATEJIbHbIE TEXHOJIOTNA

7.1. Xapaktep1McTuKa BUAOB U UCMONb3YyeMbIX MUHHOBALMOHHLIX (POPM YyYEeOHbIX 3aHATUN

O6beM 3aHATUI

B UHHOBALMOHHLIX dhopMax
HaumeHoBaHne (vacel)

BMAoB V”equ'X Mcnonb3yemble MHHOBALMIOHHBLIE (DOPMBbI o o @ o @
3aHATUN o = g s g2
oz oI s I3z
2 59 72
Z > 209 o 5,
Cv) [SRt) T o
<) ™0 ™0

POa 18.03.01 dusmyeckas xumus CtpaHuua 7 u3 14



O6beM 3aHAaTUI
B MHHOBALMOHHbIX hopMax
HanmeHoBaHune (vacel)
BMAoB V”equ'X Mcnonb3yemble UHHOBALMOHHBIE (POPMbI ° o @ o @
3aHATUN gz -E- ez
2 72 z2
58 SRV TS
[¢) ® 0 ® 0
JlabopatopHble | Pa6oTa B komaHge 35 16
3aHATUA
BCEIO: 35 16

7.2. Cucrema OLIEHUBaHUS yCIIEBAEMOCTH U JOCTHKEHHUI 00yJaromuxcs A1 IPOMEKYTOUHOM
aTTecTalluu

TpaauMUMOHHasa | X GannbHO-penTUHroBas

8. OBECINEYEHUE ANCLUUMIUHDI

8.1. YuebHas nutepatypa

a) ocHoBHas y4ebHasi nutepaTypa

1. OcHoBbI husmnyeckon xmmmmn. Hacte 1. Teopus [OnekTpoHHbIN pecypc]: y4ebHoe nocobue/ B.B. EpemMuH [u
ap.].— OnekTpoH. TekcToBble AaHHble.— M.: BUHOM. Nlabopatopus 3HaHui, 2013.— 320 c. Pexnm
poctyna: IPRbooks http://www.iprbookshop.ru/26034

2. OcHoBbI (husmyeckom xummuun. Yactb 2. 3agayum [OnekTpoHHbIN pecypc]: yuebHoe nocobue/ B.B. EpemuH [n
ap.].— OnekTpoH. TekcToBble AaHHble.— M.: BUHOM. JlabopaTtopusa 3HaHui, 2013.— 263 c. Pexunm
poctyna: IPRbooks http://www.iprbookshop.ru/26035

6) gononHuTensbHasa y4ebHas nuTepaTypa

3. Mpuropbesa, J1.C. dusnyeckasa xummsa [ONeKTPOHHbIN pecypc]: yyebHoe nocobue/ 'puropeesa J1.C.,
TpudoHoBa O.H.— OneKTpoH. TekcToBble AaHHble.— M.: MOCKOBCKWUI rOCy4apCTBEHHbIA CTPOUTESbHLIN
yHuBepcuteT, An NMn Op Megua, S6C ACB, 2014.— 149 c. Pexxum goctyna: IPRbooks
http://www.iprbookshop.ru/26215

4. KpaTkun cnpaBoYHMK (PU3NKO-XMMNYECKNX BENTMYUH HEKOTOPBIX HEOPraHNYECKNX N OpraHnYeCcKnX
COeaMHEHUN [QNeKTPOHHBIN pecypc]/ — OneKkTpoH. TekcToBble faHHble.— Camapa: PEABUS3, 2011.— 68 c.
Pexum goctyna: IPRbooks http://www.iprbookshop.ru/18405

5. BepesoBuyk, A.B. dunsnyeckasa xumusa [SnekTpoHHbIN pecypc): ydebHoe nocobue/ bepesosuyk A.B.—
OneKTPOH. TEeKCToBble AaHHble.— CapaToB: Hay4yHas kHura, 2012.— 159 c. Pexxum goctyna: IPRbooks
http://www.iprbookshop.ru/8191

8.2. NepeyveHb y4ebHO-MeTOANYECKOro 06ecnevyeHns AN CaMOCTOATENIbHOM paboTbl 06yYaLWMXCA
no AvcUUNNuHe

1. Kygpsiwos, . B. C60opHUK npuMepoB 1 3agay no dpmsmyeckomn xummun: ydebHoe nocodbume ans sysos / L. B.
Kyaopsiwos, I'. C. KapeTHukoB. — 7-e 13pg., ctep. — Mockea: AnbsiHe, 2008. — 527 c.: un.

2. KpaTknii cnpaBoYvHMK pr3nMKo-Xummudeckmx BenuuuH / nog pea. A. A. Pasgens, A. M. lNoHomapeBon. —
12-e n3g. — Mocksa: APUNC, 2010. — 239 c.

3. lunnH A.B., Jlvunun B.A. ®a3oBble guarpammbl. YuebHoe nocobue. Cl16.: M3a-so yH-Ta PI1, 2015.-108 c.

8.3. NepeyveHb pecypcoB MHHOPMaALMOHHO-TENEKOMMYHUKaLMOHHOM ceTu "UHTepHeT",
Heob6xoANMBbIX AJsi OCBOEHUSA AUCLUMNITUHbI

1. CanT aneKkTPOHHbIX y4eBOHMKOB 1 NOCOBUIN NO XUMUK, B TOM Yucne, PU3NKO-XMMUYECKUM MeToaaMm
aHanusa opraHuyeckux Bellects: hitp://www.rushim.ru/books/books.htm

2. ObpaszoBatenbHbI NopTar, rge OCBeLLEHbl TEOPETUYECKUE U NPUKITALHLIE acneKTbl OCHOBHbIX (OU3NKO-
XUMUYECKMX METOAOB MccnenoBaHus http://www.orgchemlab.com

3. MNMounckoBas 6a3a cnekTpanbHbIX AaHHbIX OpraHNYeckux BellecTs: http://organicworldwide.net

4. Xvimnyeckun katanor. Cantbl 1 KHUMK http://www.Xximicat.com

5. Chemnet - odwmumanbHoe  SMEKTPOHHOE  M3gaHMe  Xumudeckoro  dakynbteta  MIY
http://www.chem.msu.ru/rus

6. CnpaBoYHO-NHMOOPMaLMOHHbIV canT no xumum http://www.alhimikov.net

7. Basbl AaHHbIX, MHPOPMALMOHHO-CNPaBOYHbIE Y NMOUCKOBLIE CUCTEMbI:
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http://www.ximicat.com/
http://www.chem.msu.ru/rus

http://www.chem.msu.su/cgi-bin/tkv.pl.
http://www.twirpx.com.
http://www.sciteclibrary.ru/.

8.4. NepeyeHb MHPOPMALMOHHBLIX TEXHONOIMIA, UCNOSb3YyeMbIX NPU OCYLLECTBIEHUU
obpasoBaTesibHOro npouecca No AUCLUUNIINHe, BKNYasa nepeyeHb NporpaMMHOro oéecnevyeHus n
MH(OPMALMOHHBbIX CNPABOYHbIX CUCTEM

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

8.5. OnucaHme maTtepmanbHO-TEXHMYECKOM Ba3bl, HEOOXOAMMOM ANS OCYLLEeCTBNEHUA
obpasoBaTenbHOro npouecca no AUCLUMUNIInHe

1. JlekunoHHast ayanTopus ¢ MynbTUMEOUNHBIM y4eOHbIM KOMMITEKCOM

2. YyebHasa nabopaTopusi AN U3y4eHUs OCHOBHbIX (OU3NKO-XMMUYECKNX NPOLIECCOB.

3. KomnbloTepHas TexHUKa C BO3MOXHOCTbK MOAKMYEHUA K cetn «UHTepHeT» u obecnedyeHnem
OOCTyna B 3NEKTPOHHYIO MHOPMaLMOHHO-06pa3oBaTenbHyo cpeay.

8.6. MHble cBeaeHunA u (Mnu) maTepuansbl
He npegycmoTpeHo

9. METOOAMYECKUE YKASAHUA OANA OBYHAKOLWLKNXCA NO OCBOEHUIO

ONCLUUNJINHDbI
Buapbl y4ebHbIX
3aHATUN U
CaMoCToATENbHAdA OpraHM3au,m| AedaTernbHOCTU o6yqa}ou.leroc;|
paboTa
oby4aroLmxcs
Jlekunn MpopaboTka paboyen nporpammbl MO AAHHOW AUCUUNNUHE, PaboTy C KOHCNEKTOM
nekumn u y4yebHblx nocobum no gaHHom AucuunnuHe. NMpocMmoTp nepmoanyveckmx
U30aHWA POCCUMCKMX U  3apybexHblX, pecypcoB WHTepHeT, nonb30oBaTbCA
KOHCYInbTaUMsMn npenogasartens.
JTabopaTopHble Pabota ¢ y4ebHo-meTOoaM4YecKMK nocobusmn no nabopaTtopHown paboTe,
3aHATUSA nony4eHne HaBbIKOB MOMYy4YEHMS NOIMMEPOB M UCCIen0oBaHWUsSi CBOMCTB Nonnvepa,
MOHSITb MPUHLMMNbI NCNOSIE30BaHMS NMOSIMMEPOB B NPON3BOACTBE MNlacTMace, JTakoB U
KPacoK, XMNUYECKMX BOJTOKOH, PE3UH, KOMMO3MLMOHHbIX MaTepuarnoB 1 gp.
CamoctodatenbHas | lMpyM NOAroToBKE K 9K3aMeHy Heobxoaumo mnpopaboTaTb KOHCMEKTbl JEKUUN,
paboTta pekoMeHOyeMylo nuTepaTtypy, npopaboTaTb BOMPOCHI K 9K3aMeH, Mony4nTb
KOHCyInbTaumio Yy npenogaBaTend. YCBOeHMEe TeopeTuMyeckoro maTepuana,
noaroToBka K nabopaTOpHbIM 3aHATUSIM U 3K3aMeEHY, BbIMOSIHEHME KOHTPOSIbHON
paboThl.

10. OHA OLIEHOYHbIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHOM ATTECTALMA

10.1. OnnucaHme nokasaresnien n KpMTepueB OLLEHUBAHMUA KOMMETEeHLUN Ha pa3nNYHbIX 3Tanax ux

CbOpMMpOBaHVIﬂ, onuncaHue LwKan oueHnBaHusA

10.1.1. MoKasaTenu ou,eHMBAHUA KOMNETEeHLMNI Ha 3Tanax ux GopmMupPoBaHUA

Kop,
HanmeHoBaHue MpepctaesneHne
KOMMNEeTEHL MM
. OLIEHOYHOro OLIEHOYHOro
(aTan [MokasaTenu oueHMBaHNS KOMNETEHLUN
cpeacTea cpeacrtea B poHae
dopMMpoBaHus)
MK-4 (2) 1. N3naraeT npuHUMNbI NPUHATUS 1. YcTHOE 1. MepeyeHsb
KOHKPETHbIX TEXHUYECKUX peLLueHnin npu cobecenoBaHue BOMPOCOB K
pa3paboTke TEXHONOrMYECKNX NPOLIECCOB, 2. MNpaktuyeckoe | ak3ameHy (87
2. leMOHCTpUpYyeT NpUMEHeHne TMNOBOE 3aZlaHue | BONPOCOB)

CMOCcOBHOCTM NPUHNMATL KOHKPETHbIE
TeXHUYeckne peLleHnst npu paspaboTtke
TEXHOMNOrMYeCcKNX NpoLeccoB, BbIbnpaTb
TEXHUYECKMEe cpeacTBa U TEXHONOMN C
Yy4ETOM 3KOJTOTMYECKUX MOCNEeACTBUNA X
NPUMEHeHNS

3. Vlcnonb3yeT TeopeTnyeckme 3HaHus no

2. MNpakTnyeckne
TMNOBLIE 3aaaHNs
(30 3agauv)
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Koa

HavnmeHoBaHue MpeacraBnexue
KOMMeTeHL MM
. OLIEHOYHOro OLeHOYHOro
(atan lMokasaTenu oueHMBaHNS KOMNETEHLUI
cpeacTtea cpeacTsa B (hoHae
dopmMmpoBaHus)
HU3n4eCcKon XMMnn ANg NpUHATUS
KOHKPETHBLIX TEXHUYECKUX PELLEHU MpU
pa3paboTke TEXHONOIrMYECKUX NPOLLECCOB,
BbIOOpa TEXHNYECKMX CPEACTB Y TEXHOMNOMMM
C Y4ETOM 3KOJTOTMYECKMX NOCNEeaCTBUI UX
NPUMEHeHNS
MK-18 (2) 1. snaraeT 3HaHWsi CBOMCTB XMMUYECKUX 1. YcTHOE 1. MNepeveHb
3MEeMeHTOB, COeQUHEHUI 1 MaTeprarnoB Ha cobecenoBaHune BOMPOCOB K
NX OCHOBE 2. MNpaktuyeckoe | 3k3ameHy (87
2. leMoHCTpUpyeT NpMMEHEHNEe 3HaHUN TMNOBOE 3afaHne | BOMPOCOB)
CBOWCTB XUMNYECKNX INIEMEHTOB, 2. MNMpaktnyeckne
COeIHEHUIN U MaTepmnanoB Ha UX OCHOBE TMNOBLIE 3aaaHNs
Ons pelleHus 3agay npoeccuoHansHom (30 3agauv)
OeaTenbHOCTH
3. Ucnonb3yeT 3HaHWEe CBOMCTB XUMUYECKMX
3NeMeHTOoB, COeANHEHWI U MaTepuanos Ha
MX OCHOBE AN peLleHus 3agad
npogeccnoHanbHON OeaTenbHOCTH
OnNK-3 (2) 1. 3naraeT 3HaHMs O CTPOEHUN BeLlecTBa, 1. YcTHOE 1. MNepeyeHb
npupoae XMMUYECKON CBA3N B Pa3NNYHbIX cobecenoBaHue BOMPOCOB K
Knaccax XMMUYeCcKUx COeanHEHUN 2. MNpaktuyeckoe | 3k3ameHy (87
2. [leMOoHCTpUpyeT roTOBHOCTb TMNOBOE 3aZaHne | BOMPOCOB)

NCMNONb30BaTb 3HAHUSA O CTPOEHUU
BELLECTBa, MPMPOAE XMMNUYECKON CBS3N B
pasnMYHbIX Knaccax XMMUYEeCKNxX
COEeaVHEeHWI aAns NOHUMaHUsl CBOWCTB
MaTepuanos N MexaHn3mMa XMMUYECKNX
NpoLIeCccoB, NPOTEKaOLLMX B OKpyXatoLLeMm
Mupe

3. Ucnonb3yeT 3HaHWA 0 CTPOEeHUU
BeLLleCcTBa, NPUPOLE XMMUYECKOW CBA3N B
pasnMyHbIX Knaccax XMMUYECKNX
COeaVHEeHNN AN NOHUMaHUA CBOWCTB
MaTepuarnoB U MexaHn3Ma XMMUYECKNX
MpPOLIECCOB, MPOTEKaLWMX B OKpYXXatoLLEM
Mupe

2. Npaktnyeckne
TUMNOBbIE 3a4aHus
(30 3agauv)

10.1.2. OnucaHue WKan U KpuTepues oLeHUBaAHUA CHPOPMUMPOBAHHOCTU KOMMNETEHLMN

Kputepun oniennBanusi coOpMUpOBAaHHOCTH KOMIIETEHITUHA

OueHka no Kputepum oueHnBaHna cdhopMmMpoBaHHOCTN KOMMETEHLNIA
TpaguLUOHHON
wkane YcTHoe cobecenoBaHue MpakTnyeckoe 3agaHue
O6yyatoummncs nokasbiaeT Obyuatowumnca 0eMoHCTpMpyeT npaBuibHOe
BCECTOPOHHee 1 rnybokoe 3HaHne NnoHMMaHue ycrioBud 3agadu, BrnageHue Hasblkamu
OCHOBHbIX 3aKOHOB hranyeckom ero aHanusa, Bbibopa Hy>HbIX 3aKOHOB 1 hopMyn
XUMuK, cBo6OJHO OPUEHTUPYETCS B 0N ee pelleHuns, 3HaHue pasMepHoCTEN BENNYMH
OCHOBHbIX NMOHATUAX, TEPMUHAX U PM3nYECKON XUMNN. YMEET NPUMEHATL
ornpeneneHunsx npu oteeTe; yCBOUII MatemaTuUdecKkuin annapaT 4Ns peanuaauuy nnaHa
OCHOBHYIO 1 3HAKOM C peLLeHNs 3a4a4m 1, ecrim 3To HeobXoaANMO, MOXET
OTNNYHO OONONTHUTENBHOW NUTEPaTYpPON; npeacTtaBuTb ero rpaguyecku. Nonyymn

MOXeT 0OBbACHUTL B3aUMOCBSI3b NpaBunbHbIA OTBET Y MOXET €ro MHTEpPNpPeTUpoBaTh,
OCHOBHbIX (PU3NKO-XMMUYECKNX BbINOJSIHAET BCe 3ag4aHuns, NnpeayCcMOTpeHHbIe
3aKOHOB U UX 3Ha4yeHue ons dopmamm KOHTpOns
nocriegytoulen npopeccuoHansHom
LeaTenbHOCTY; NposBnaeT
TBOPYECKME CMOCOOHOCTY U LUMPOKYHO
3pyamuUnio B UCNOSb30BaHUMU
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y4yebHOro matepmana.

O6y4arowmmncs nokasbiaeT
[OCTaTO4YHbIN YPOBEHb 3HAHWI
OCHOBHbIX 3aKOHOB (hnsnyeckom
XUMWW, OPUEHTUPYETCSH B OCHOBHbIX
MOHATUAX U oNpeaeneHnsx; ycBoun

Ob6yvarwuncs 0eMoHCTPUpPYET 4OCTaTOuYHOe
NMOHMMaHWe YCIoBus 3afaun, BNnageHne HaBblkamu
ero aHanusa, BbIbopa Hy>HbIX 3aKOHOB 1 dopMyn
0N ee peLleHns], 3HaHne pasMepHOCTEN BESNTNYNH
dusunyeckor xumnn. [lonyckaeTt He3HauMTernbHbIe

XOpoLIo OCHOBHYIO nutepaTypy; AonyckaeT MOrpeLLHOCTM NPY NPUMEHEHUN MaTEMATUYECKOTO
He3Ha4MTeNbHbIE MOrPELLIHOCTY MpU annaparta Ans peanvsauuv nraHa pelleHust 3agaym
oTBeTax Ha BOMpoChl Mony4Ynn npaBunbHLIA OTBET, HO UCMbITLIBAET
3K3aMeHaLMoHHoro buneta u 3aTpyOHEHUS C €ro nHTepnpeTaumen.
[OMONTHUTENbHLIE BOMNPOCHI
npenogasartens.

O6y4atowmmncsa nokasbiBaeT 3HaAHNS OO6yvarLwuncs BHMKaEeT B CMbICIT YCIOBUS 3agaquu,
y4yebHoro matepumana B MOHUMAET NIiaH ee peLleHnsi, OOHaKo, He MOXET B
MUHMMarnbHOM OObeME; MOXET MOTHOWM Mepe C NMOMOLLbIO MaTeMaTUYECKOro
chopMynupoBaTh 3aKOHbI annaparta peanu3oBatb ee pelleHve. 3HaeT
M3MYECKON XUMUU, MOHATUS U pa3MepHOCTU BESTUYUH PU3NYECKON XUMUU, MOXKET
YLOBNETBO- onpegerneHnsi, Ho Npu 3ToM, caenaTb PUCYHOK UITN CXEMY, MOSICHSIOLL YO
pUTENbHO ponyckasi 6onbLIoe KONMYeCcTBO peLleHne 3agaun.
HenpUHLUMNnanbHbIX OLIMOOK; 3HAKOM
C OCHOBHOW NTEpaTypon; fonyckaet
CYLLECTBEHHbIE OLLIMOKM B OTBETE Ha
3K3aMeHe, HO MOXET YCTPaHUTb UX
noA pykoBOACTBOM NpenogasBaTens.
O6yyatowmncsa He nmeet Ob6yuatoumncsa He MOXeT NpoaHanM3npoBaThb
[0CTaToOYHOrO YPOBHS 3HAHUS yCInoBuWe 3afaydn, HaMEeTUTb NITaH ee peLleHns,
OVCUMMIIVHBI; HE MOXEeT BbIOpaTh 3aKOHbI PU3NYECKON XMMUUN U MITOXO
CcOpMyNUpPOBaTb OCHOBHbIE 3aKOHbI | OPUEHTUPYETCS B BENMYMHAX (PU3NHECKON XNMUW,
PU3NYECKON XUMUK; NITOXO He BnageeT MaTemMaTM4eCKMM annapaTom.
OPWMEHTUPYETCS B OCHOBHbIX
MOHATUAX 1 onpeaeneHunsx; Nnoxo
3HaKoOM C OCHOBHOW NuTepaTypom;
HeynoBeTBO-
[orMyckaeT Npu OTBETE Ha 3K3aMeHe
puTenbHO

CYLLIECTBEHHbIE OLINGKM 1 HE MOXET
YCTPaHWUTb UX Aaxe noa
PYKOBOACTBOM MNpenoaaBaTens.
MonbITka cnucbiBaHUS,
MCMONb30BaHWSA HepaspeLLeHHbIX
TEXHUYECKUX YCTPOWCTB UK
nonb3oBaHue NoACcKa3Kon aApyroro
yernoBeka.

10.2. TUnoBble KOHTPOSbHbLIE 3aA4aHNUA UMK UHbIe MaTepuarnbl, HeoGXoaUMbIe ANsi OLEeHKU
3HaHWK, YMEHUIA, HAaBbIKOB U (UNK) ONbiTa AeATeNbLHOCTU, XapaKkTepusylowme aTanbl (opMUPOBaHUSA

KOMMeTeHUun

10.2.1. NMepeyeHb BOMPOCOB K 3K3aMeHy, pa3paboTaHHbIN B COOTBETCTBMU C YCTAaHOBJIEHHbIMU
aTanamu (popMUPOBAHUA KOMMNETEHLUUN

Uto Takoe pabora,

Tennota, dasa, TEePMOAMHAMMUYECKMI npoLiecc,
TepMoavHamuyeckue npotiecchl? Kakumm MoryT 6biTb YCMOBUS NMPOBeAeHNsl NpoLEeCCoB?

Ne Ne
n/n dopmynunpoBka BONPOCOB TeMb!
1 | Yto Takoe hmsmyeckas xumus, 4TO u3ydaeT puamdeckas xumma? OTnnume Puanyeckon 1

XrMum ot obuen xumnn. Yto nsyyaet tTepmoanHammka?
2 | Yto Takoe BHYTpeHHNASA aHeprns? OCHOBHbIE CBOWCTBA BELLECTBA. 1
3 | Yto Takoe TepmoauHamuyeckasn cuctema? Kakue GbiBaloT TepMOAMHAMUYECKNE CUCTEMBI? 1

Kakme OblBaloT

4 | Yto Takoe TepMOAMHAMWYECKUN LWKM, YpaBHEHWE COCTOSIHUSA CUCTEMbl BHYTPEHHSAS 1
3Heprusa cuctembl? Kakue 6biBaloT hopmbl nepesayum aHeprum?

5 | TepmoguHamuyeckoe
TepMoanHaMM4eCcKoro paBHOBECHS.

paBHOBECHE.

MeTacTtabunbHoe

paBHOBecCHe. Mpun3Hakm 1

Pra

18.03.01 dPusnyeckas xumusi

CrtpaHuua 11 u3 14




6 | lNepBoe Hayano (3akoH) TepmoguHamukn.  DPoOpMyNMPOBKM  NEpBOro  Hayana 1
TepMoavHamMmukun. BevHbln ABuratens NnepBoro poaa.

7 | MNepBoe Havano (3aKkoH) TepMOAWHAMWKMA MNPUMEHUTENBHO K uaeanbHOMY rasy npu 1
pPasnun4yHbIX YCroBusX. TennoemMKoCTb NP1 NOCTOSHCTBE OTAEIbHbIX MapamMeTpoB.

8 | NepBoe Hayano (3akoH) TEepMOAUHAMMWKM MNPUMEHUTENbHO K peanbHbiM Mpoueccam. 1
Mpouecc HarpeBaHus (oxnaxgeHus BeLlecTBa), W3MEHEHWe arperaTtHoro COCTOSIHUS
BellecTBa.

9 | NepBoe Hayano (3akoH) TEepMOAUHAMMWKM MNPUMEHUTENbHO K peanbHbiM Mpoueccam. 1
Xumnyeckne peakuumn. 3akoH [ecca, mncnonb3oBaHMe 3akoHa [ecca MPUMEHUTENbHO K
pacyeTy TennoBbIX a¢peKToB.

10 | Yo Takoe sHTanbnua? PacyeT TennoBoro agpdpekta npy cTaHAapTHbIX YCNOBUSX. 1

11 | Pac4yet TennoBoro achdekra peakuumn npu nodon temnepaType. 1

12 | DKcnepuMMeHTanbHOe onpeaerneHne TennoBbiX 3eKkToB 1

13 | BTopoe Ha4ano TepmoaMHaMuKK (YTO onpeaensieT n yctaHaenueaeT). Popmynuposka. Ero 1
MaTeMaTU4eCKOe BblpaXeHue.

14 | BeuHblt gBUratens BToporo poga. Cxema paboTbl peanbHON TENNOBON MaLUMHBI. 1

15 | NpeanbHas mawwmHa (umkn) KapHo u ee KIMA. Teopema KapHo. 2

16 | Bropoe Havano TepmoavHamuku. CamMornpou3BOfbHblIE MNPOLECChbl. JHTpPONUA U ee 2
csonctaa. [NpuBeaeHHoe Tenno.

17 | PacyeT aHTponuv Ang naeanbHbIX NPOLIECCOB (MAeanbHbIV ras). 2

18 | PacueT aHTponuu Onsi peanbHbIX npoueccoB. PacyeT aHTponuu n3obapHOro HarpeBaHus 2
(oxnaxgeHus) BellecTBa.

19 | PacueT aHTpoOnuuM Ans peanbHbIX nNpoleccoB. PacyeT aHTponun ¢ha3oBbiX NpeBpaLleHnin 3
N3MEHEHNSsI arperaTtHoro COCTOSIHUS.

20 | Pacuet aHTponun Ang peanbHbIX npoLleccoB. XuMmnyeckue peakumu. MNMoctynat MnaHka. 111 3
3aKOH TEPMOANHAMUKM.

21 | Npu3HakM camonpoM3BONBLHOCTU MPOTEKaHWsI NPOLECCOB M paBHOBECUS B CUCTeEMax Npu 3
NOCTOSIHCTBE OTAerNbHbIX NapameTpoB. QHeprus Mmb66ca. SHeprus Nenbmronsua

22 | XvMn4yeckuin noteHuman. BelyncneHne XxuMmyecknx noTeHLmManos. 4

23 | PaBHOBeCHbIe COOTHOLLEHMS Npu (ba30Bbix Nepexoaax. YpaBHeHne Knayauyca- 4
KnanenpoHa. Cnocobbl peleHns ypaBHeHus Knaysuyca-KnaneripoHa.

24 | CpoAacTBO XMMUYECKONM peakumm 1 cnocobbl ero pacyera. 5

25 | KoHcTaHTa paBHOBECUS 1 €€ 3aBUCUMOCTb OT TeMrnepaTypbl. YpaBHeHMe n3obapbl BaHT- 6
lodpa.

26 | MNocnepoBaTenbHOCTb BbIYUCIIEHNST XMMUYECKOTO CPOACTBA (M3MeHeHMs aHeprumn Mmbobcea) 6
peakuuu.

27 | KoHcTaHTa paBHOBeCUs 4115 ra3oB, pacTBOPOB. 6

28 | Ceasb Mexay Kp, K, Ka, Kn. OnpeaeneHne KoHCTaHT paBHOBECUS A5 TOMOTrE€HHbIX U1 6
reTeporeHHbIX peakumm.

29 | YcnoBsusi paBHOBECUKS B reTepOoreHHbIX cuctemax. YpasHeHme Knaysmnyca— KnanenpoHa 6
ONs1 NPOLIECCOB UCNapeHnsi U cybrnmmMauumn.

30 | 3aBMcMMOCTb TeMnepaTyp NnaBfeHnst U NONIMMOPMHOro NpeBpaLLeHnst OT BHELLHETO 6
AasneHus. [lnarpamma COCTOSIHUSA OAHOKOMMOHEHTHbIX CUCTEM.

31 | Xumunyeckasa kmHeTuka. Yto nsydaet. CKOPOCTb FOMOreHHOM XMMUYECKOW peakLnn, OT Yero 6
OHa 3aBucuT. KoHCcTaHTa ckopocTu peakumu. YpasHeHne AppeHnyca. Cnocobbl
perynupoBaHumsi CKOPOCTU FOMOreHHOW peakunu.

32 | CKOpOCTb reTeporeHHoOn XMMMUYeCcKonm peakumnm, 3akoHbl ®uka. Cnocobbl perynnpoBaHus 6
CKOPOCTU reTeporeHHoOn peakumu.

33 | OaeneHue napa Hag pactBopoM. OTHOCUTENBHOE NOHWXKEHME AaBMNEHUS HACLILLEHHOMO 6
napa B 3aBMCUMOCTU OT KOHLIEHTPALIMN paCTBOPEHHOIO BELLECTBa.

34 | 3aBMCMMOCTb Mexy CBOMCTBaMU pacTBOpa M ero KoHLUeHTpauuen. TemnepaTypa 6
KpucTtannusaumm pasbaBneHHbIX pacTBOPOB.

35 | OnpenerneHne MONEKyNsipHOrO Beca pacTBOPEHHOIO BellecTBa. Kpuockonnyeckuin MeTog,. 6
O6ynnunockonus.

36 | 3akoH Payns, ero npaktuyeckoe npumMeHeHue. 6

37 | 3akoH 'eHpw, ero NnpakTuyeckoe NpUMEHeHNe. 6

38 | YcnoBue kuneHus pactBopa. YCrnosue 3aMmep3aHusa pacteopa. 6

39 | TepmogmHamudeckasa knaccudmkaumnsa pactTsopoB. Vicnonb3oBaHMe Mogenn perynsipHbIX 6
pacTBOpOB.

40 | XvMUYEeCKMI NOTeHUMan KOMNOHEeHTa pacTBopa ANnsa ngeansHoro 1 peasnbHOro pacteopa. 6

41 | AKTMBHOCTb KOMMOHEHTOB PacCTBOPOB (pacnnaBoB), pacyeTbl KOAMPULNEHTOB aKTUBHOCTH. 6

42 | PacnpegeneHve KOMNOHEHTOB Mexay haszamu. KoHcTaHTa pacnpegeneHusi. 3akoH 6
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pacnpegenenus HepHcrta-LUnnosa.
43 | BogHo-coneBble CUCTEMBI 1 UX OCOHBEHHOCTH 6
44 | OneKTpOXnMUs anekTpoxumMmmyeckmne nporeccbl. OCOBEHHOCTN ANEKTPOXUMUYECKUX 6
npoLeccos
45 | NpoBoAHWKM NEPBOro U BTOPOro poaa 6
46 | OnekTponutbl. PacTBopsbl anekTponutos. uccounauns v conbBataumns 7
47 | OcobeHHOCTN auccoumaumm cunbHbIX U cnabblx anekTponutoB. KoHCTaHTa guccounaunm 7
48 | 3akoH pasbasneHus OcTtBanbga. Tepmuyeckme adbdekTbl B pacTBOpax aNeKTPONIMTOB 7
49 | XvMmunyeckoe paBHOBecue npu anccolmalmm sBoasl. pH pactesopa. VloHHoe npousseaeHve 7
BOAbI
50 | AkTuBHOCTbL. KO9dhULIMEHT aKTUBHOCTW. 3aBUCUMOCTb KO3 ULNEHTA aKTUBHOCTU OT 7
KOHUEeHTpauun
51 | WMoHHas cuna pactBopa. YpaBHeHne [ebasi-XtoKkkens 7
52 | Pacyet pH npu pasBegeHnn pacTBopoB 7
53 | Pacyet pH npu cmewmBaHnm pacTBopoB 7
54 | 'mpgponua coner, obpa3oBaHHbIX CabbiM OCHOBAHUEM U CUITbHOW KUCINOTOMN 7
55 | 'mpgponua coner, o6pa3oBaHHbIX CUIMbHBIM OCHOBaHMEM M cnabown KUCNOTON 7
56 | 'mgponua coner, o6pa3oBaHHbIX cNabbiM OCHOBAHNEM U Criabol KUCIOTON 7
57 | PaBHoBecne B OydepHbix pactBopax. bydepHas emkocTb. 3HayeHne OydepHbIX 7
pacTBOpOB
58 | PaBHOBecue B HacblWEeHHbIX pacTBopax. [1ponsBegeHne pacTBOpUMOCTH 7
59 | MNpoxoxaeHne Toka 4Yepe3 pacTBopbl. Cxema [OBMXEHUS MOHOB W 3MEKTPOHOB MNpw 7
anekTponuae
60 | [1BmxeHne NOHOB B anekTpuyeckom none. NMogBmxHOCTb MOHOB 7
61 | ABcontoTHasi CKOPOCTb [OBWXKEHUS MOHOB. 3aBMCUMOCTb CKOPOCTU ABMXEHUSI MOHOB OT 7
pasfiMyHbIX aKkTopoB
62 | OcTtadeTHbI MeEXaHM3M nepeaadn MOHOB NPOTOHA B BOAE 7
63 | Yncna nepeHoca. 3aBMCMMOCTb YMCEN NEPEHOCca OT PasfMyHbIX (DaKkToOpoB 8
64 | OneKkTpoONpOBOAHOCTb 3NEKTponuTa. 3aBUCUMMOCTb 3MEKTPONPOBOAHOCTM OT PasfnyHbIX 8
dakTopoB
65 | N3mepeHne anekTponpoBOaHOCTH 8
66 | YpgenbHas anekTponpoBOgHOCTb 8
67 | OkBMBaneHTHasi ANeKTPoONPOBOAHOCTb 8
68 | MNpuknagHoe 3HayYeHWe onpeaeneHns aneKTponpoBogHOCTH 8
69 | PaBHOBeCHble 3NEeKTpOAHble NpouecChbl. JneKkTpod, 9MeKkTpoXMMUMYeckas peakuums, 8
ANEKTPOXUMUYECKas Lienb, INEKTPOXMMUYECKUIN NoTeHLman
70 | CTpoeHne [OBOWMHOrNO 3neKkTpuyeckoro cnosi. BO3HMKHOBEHWE  3NEeKTPOXUMWUYECKOro 8
noteHumana
71 | ManbBaHM4eckui anemMeHT. MpuHuMn paboThbl ranbBaHMYECKOrO ANemMeHTa 8
72 | NonyaneMeHT. ONeKTpos CpaBHEHUS 8
73 | YpaBHeHne HepHcta. CTaHOapTHbIA 3nekTpoaHblid noTeHuman. Cuctema 3HakoB Ans 8
CTaHOapTHbIX NOTEHLManos
74 | TepmoanHamumka o6paTUMbIX ANEKTPOXMMUYECKUX CUCTEM 8
75 | BogopoaHbI 9NekTpoa U ero UCnonb30BaHne B 3NeKTPOXMMUYECKNX CUCTEMAX 8
76 | QnekTpoabl NepBOro 1 BTOPOro pofa, ra3oBble 3nekTpoabl 8
77 | OKMCNUTENBHO-BOCCTAHOBUTENbHbIE, MIOHOOBMEHHbIE 3NEKTPOAbI 8
78 | Xvimmnyeckue uenm nepBoro 1 BTOPOro poaa, Ux NpakTnyeckoe 3HavyeHue 8
79 | TonnNMBHbLIN 3NEMEHT M NPUHLUKUN ero paboTbl 8
80 | AKKyMynaTopbl U NpUHLMN UX paboTsl 8
81 | KOHUEHTpaUWOoHHbIE Lenmn 8
82 | MNoTeHUMOMETpUs 1 ee NpaKTU4YECKOe UCNorb30BaHue. 8
83 | QnekTponus un ero KONMYeCTBEHHbIE NoKasaTenu 9
84 | 3akoHbl ®apajges n Ux ncnonb3oBaHue 9
85 | lMNonsapusauns 9
86 | JnekTpoxumudeckasi Kopposus MeTannos 9
87 | MeToabl 3aLUMTbl METANNOB OT KOPPO3UK 9

10.2.2 BapmaHT TUNOBbIX 3aaHui (3apay), pa3paboTaHHbIX B COOTBETCTBUM C YCTAaHOBMEHHbIMU
atanamu ¢popMUpoBaHUS KOMMNETEHLUN

Ne

i YcnoBusa TMNoBbIX 3aaad OtBeT
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1 | CtangapTHble aHTanbnuM cropaHusa rpaduta u anmasa B | + 0,45 kkan/mone;

KMcnopoge COOTBETCTBEHHO PaBHbI: 94,05 n -945
Kkan/monb. Yemy paBHa TennoTta npeBpalleHus rpacguta B
anvas?

2 | Mpn 200°C ans peakumnm BaSOs + COs? = BaCOs +S042% | 4,435
OapuT BUTEPUT HOPMAanbHOE XUMWYECKOEe CPOACTBO PaBHO -
1400 kan. KoHcTaHTa paBHOBECUSA peakuuun paBHa:

3 | CkpbiTag TenmnoTta ucnapeHuss Bodbl paBHa 9,7 kkan/monb. | 1,947 atm
Boga kunut npu temnepatype 120°C nop gaBneHUeM:

10.3. MeToauuyeckue matepuansl, onpeaensowme npoueaypbl OLeHUBaAHUA 3HAHUNA, YMEHUN,
BIlageHnM (HaBbIKOB M (UNIN) NPaKTUYECKOro onbiTa AeATENbHOCTU), XapaKTepU3yHLMUX 3Tanbl
c¢hopMupoBaHus KOMMNETEHLUN

10.3.1. YcnoBusa ponycka oOGy4allerocd K cAaye 3K3aMeHa UM  NOpPsAOoK JUKBUAALUU
aKageMn4ecKom 3a40IMKEeHHOCTH
[MonoxeHve O NpoBedEeHUU TEKYLLEero KOHTPOMs YCNeBaeMOCTM U MPOMEXYTOYHOM aTTecTauunm
obyuatouxcs

10.3.2. ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTauum No AUCUUNNHe

YCTHadA X NnMCbMeHHasaA KOMMbOTEPHOE TECTUPOBAHNE MHaA

10.3.3. Oco6eHHOCTU NPOBeAeHUA IK3aMeHa
e B03MOXHOCTb MOMb30BaTbCS CNPaBOYHbIMUW TabnMuamMm, KanbKynsiTOpoM;
e Bpems Ha NOArOTOBKY OTBETA Mo OuneTty 45 MUHYT.
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