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1. BBEOEHMUE K PABOYEN MPOrPAMME OAUCLUMMIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHBbI B CTPYKType obpa3oBaTeribHOM NporpaMmbl

BasoBasi IZI ObsnasartenbHas l:l JononHuTensHo
Bnok 1: saBnsieTcs hakynbTaTMBOM

BapuaTtusHasg I:I Mo BbIGOPY I:I

1.2. Uenb aucumnnuHbl

CdopmumpoBaTh kKoMneTeHUMN oby4atoerocs B 06nactn omsnydeckon XuMumn, B yMEHUN Onpeaensitb
NPUHLUMNMAanbHYI0 BO3MOXHOCTb OCYLLIECTBIIEHMS U CO3HATENBHO YNPaBNSATb XUMUYECKUMU U
TEXHOMOrM4YeCKNMU NpoLieccamm, LLenoCTHOro NpeacTaBeHnst 0 NPoLeccax n SIBIIEHUSIX B XKMBOW U HEXXUBOW
npupoae, oBrnageHne ocCHoBaMm rMsnMyeCKo XMMUKN 5151 UCNoSib30BaHUS B NPOECCMOHANbHOM 1
no3HaBaTeNbHOWN AeATENbHOCTU.
dopmMmpoBaHME TBOPYECKOTO MbILLMEHUs, obbeanHeHne yHAaMeHTanbHbIX 3HaHWA OCHOBHbIX 3aKOHOB 1
MeToO0B NpoBeaeHna PU3NKO-XMMUYECKUX UCCnefoBaHniA, ¢ nocneayowen obpaboTkon 1 aHannm3om
pe3ynbTaTtoB UccrneaoBaHUn.
dopmMupoBaHMe HaBbIKOB CAMOCTOATENBHOIO NPOBEAEHUSI TEOPETUHECKMX N SKCMEPUMEHTAaNbHbLIX PU3NKO-
XUMWYECKUX UCCNeaoBaHUN.

1.3. 3agaum gucumnnuHbi

PaccmoTtpeTb M 0OBbSACHWUTL 3aKOHOMEPHOCTM, OMPedensolmne HanpaBneHHOCTb XMMUYECKUX MPOLEeCCOoB,
CKOPOCTb WX MpPOTEKaHusl, BNUSHWE Ha HUX Cpedbl, a TakkKe YCMOoBUSA MOMyYEHUS MaKCUMarbHOro BbIXOAa
NpOAYKTa 1 NOMNyYeHNst HOBbIX MatepuanoB ¢ HEOOXOAMMbIMU CBOWCTBAMU;

PackpblTb  NpuMHUMNbI  TEOPETUYECKMX U SKCMEPUMEHTamNbHbIX  PU3MKO-XUMUYECKNX  METOAOB
(TepMoagMHaAMUYECKMX, KMHETUYECKUX, OSNEKTPOXUMUYECKMX) ONA  pelleHus NpakTU4eckux 3agad
npogeccroHanbLHON HanpaseHHOCTU.

1.4. ﬂepequb nnaHnpyembiX pe3ynbTtaTtoB OGy‘-IEHVISI no gucuunniinHe, COOTHeCeHHbIX C
nnaHnpyembiMu pe3yrnbTaTaMn OCBOEHUA oﬁpasoBaTeanoﬁ nporpamMmmbli

Koa
3Tan dopMmpoBaHust
KoMneTeHLnn dopmynmpoBKa KOMNeTeHLNN
2
OrK- 3 [OTOBHOCTb MCNOSb30BaTb 3HAHUSA O CTPOEHMM BELLECTBa,

npupoae XMMUYECKOW CBSA3M B pa3fMYHbIX Knaccax

XVMUYECKUX COEAUHEHWIA AN MOHMMAHWUSI CBOWCTB

mMaTtepuarnos 1 MexaHu3Ma XMMUYECKUX NPOLIECCOB,
NpoTEKaIOLLMX B OKPYXKalOLLEM MUpe

MnaHupyemble pe3ynbTaTbl 06y4YeHUsA

3HaThb:

1) cTpoeHue BeLecTBa, NPUPOAE XUMUYECKON CBA3M B Pa3fNYHbIX Kraccax XMMUYECKUX CoOeMHEHUN Ans
NMOHMMaHWS CBOMCTB MaTepmnarnoB U MEXaHU3Ma XMMUYECKUX MPOLLECCOB, NPOTEKAIOLLUX B OKpYXKatoLLeM
Mupe.

YmeTb:

1) ncnonb3oBaTb 3HaHUS O CTPOEHMM BELLLECTBA, NPUPOAE XMMUYECKOW CBSI3M B PasfMYHbIX Knaccax
XUMUYECKUX COEOAUHEHUI ANSA MOHUMaHUS CBOMCTB MaTtepuaroB U MexaHu3ma XMMUYeCcKkux npoLeccos,
NpOTEKAOLLMX B OKPYKaOLEM MUPE.

Bnapets:

1) HaBblkamun ncnonb3oBaTh 3HAHUSA O CTPOEHMM BELLECTBA, NMPUPOAE XMMUYECKOW CBA3UN B Pa3fMYHbIX
Knaccax XMMMUYeCKUX COeANHEHUIN AN MOHMMaHUSA CBOMCTB MaTepuanoB 1 MexaHn3ama XMMUYeCcKnx
NpoLleccoB, NPOTEKAIOLLMX B OKpYXKaKLLEM MUpe.

MK- 4 CnocobHOCTb NPUHNMATL KOHKPETHbIE TEXHUYECKNE 2
pelueHus npu paspaboTke TEXHONOrM4YecKnx npoLeccos,
BbIOMpaTb TEXHUYECKNe cpeacTBa U TEXHONOMMN C y4eToOM
9KOMOrMyecknx NocneacTBUn Mx NPUMEHeHUs

MnaHupyemble pe3ynbTaTbl 06y4eHuUs

3HaThb:
1) Mpuembl pa3paboTKkM TEXHOMOMMYECKUX NPOLECCOB U BblOOpa TEXHUYECKUX CPEACTB U TEXHOMOMM C
Y4ETOM 3KOJTOTMYECKUX NOCNeACTBUNA UX MPUMEHEHNS.

Pra 18.03.01 dusmyeckasa xumms
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Kop,

OTan opmMmpoBaHus
KOMMeTeHUMmn dopmynupoBka KOMMNeTeHL MM

YmeTb:

1) MpuvHMMaTb KOHKPETHbBIE TEXHUYECKNE PELLEHUsT NpU pa3paboTke TEXHONOMMYECKMX MPOLECCOB,
BblOMpaTb TEXHUYECKNE CPeacTBa U TEXHOMOMMM C y4ETOM 3KONOrMYECKUX NOCHEeACTBUIA UX NPUMEHEHNS

Bnapets:

1) HaBblkamu pa3paboTku TEXHONOMMYECKMX NPOLECCOB U BblBOpa TEXHUYECKUX CPeacTB U TEXHOMNOMNN C
YY4E€TOM 3KOMOrMyecknx nocneacTBun ux NnpUMeHeHus.

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

MnaHupyemble pe3ynbTaTbl 06y4eHus

3HaTb:

1) cBONCTBA XUMUYECKUX SNIEMEHTOB, COEIMHEHUI N MaTepmnarnoB Ha UX OCHOBE AN peLleHus 3aaad
npogeccnoHanbHON OeATENbHOCTH

YMmeThb:

1) ncnonb3oBaTb 3HaHME CBOWCTB XMMUYECKMNX 3NTIEMEHTOB, COEOUHEHUI 1 MaTEpPUaroB Ha NX OCHOBE ANs
peLLeHunst 3agay npodeccuoHanbHoOM OeATENbHOCTH

Bnapets:

1)HaBblkaMKn UCMOSIb30BaTb 3HAHUSA CBOMCTB XMMUYECKMX 3NTEMEHTOB, COEAUHEHWIA U MaTepuarnoB Ha UX
OCHOBE 41151 pelleHuns 3agay npodeccuoHanbHon AeaTenbHOCTH

1.5. AucumMnnuHbl (NPaKTUKK) obpa3oBaTeribHOM NpPorpaMmbl, B KOTOPbIX ObISIO HA4YaTo
c¢hopMupoBaHue KOMNeTeHLMN, yKa3aHHbIX B N.1.4:
e 00wasa n HeopraHuydeckasa xmmusa (OlK-3, MK-18)
e opraHunyeckas xumusa (OlK-3, MK-18)
e [lpousBoacTBeHHasi NpakTyka (NpakTuka no Nony4yeHnto NPodeCCMOHanbHbIX YMEHUI 1 ONbiTa
npodgeccunoHansHon aearensHocTu (MK-18)

2. COOEPXAHUE OAUCLUUNIINHDbI

O6bemM (4achl)

HaumeHoBaHuWe 1 cogepxaHue 2| o9 o

o 81620 212

y4eBHbIX Moaynei, TeM U hopM KOHTPOns z g; Iz g z g;
og|°acg ©&

[¢) ®g 0o

Y4yebHbI moaynb 1. TepMoAMHaAMMKA U KWHETUKA

Tema 1. OcCHOBbI XuMMUYeCKOM TepMoauHamMuku. [lepBoe  Havano
TepMoaMHaMuki.  TepMoaMHamuMyeckue  CUCTEMbl U TepMOAMHaMU4yeckme
napameTpbl. TennoBon addekt, 3akoH [ecca. YpaBHeHue Kupxrocda. Btopoe
Ha4vano TEPMOANHAMUKM. OHTponus Kak KpuTepun Hanpasnexus | 28
CaMOonpoOM3BOIbHbLIX MPOLECCOB B U30NMPOBAHHbLIX CUCTEMaX. TepmMoaMHamMuyeckmne
noTeHUManbl Kak KpUTepui HanpaereHus u npedena npoTsKEHUs NpoueccoB B
3aKpbITbIX CUCTEMAX.

Tema 2. Xumunuyeckaa kKuHeTumka. OnpegeneHue MOHATUS CKOPOCTUM XMMUYECKOM
peakumm B CBA3N C KNHETUYECKOW Knaccudukaumen xmummdeckmnx npoueccos. Ctagum | 18
NPOTEKAHUSA CITOXHbIX peakLn.

Tema 3. Xumuuyeckoe paBHoBecue. Cucrema nepemMeHHOro cocTaBa.
TepmoavHamuyeckne YycrioBUsi paBHOBECWUSI B CUCTEMax MepemMeHHOro COocTaga.
Crnocobbl  BblpaXXeHUsi TEePMOOUHaMUYECKMX KOHCTAHT Ans  TOMOreHHblX U | 26
reTeporeHHbIX peakuuni. BbluMcneHme coctaBa paBHOBECHOM CMeCH, BbiXoAda
nNpoayKTa, CTENeHN NpeBpaLleHnsi, CTENEHN AUCCoLMaLnN.

Tekywmn koHTponb 1 Konnokenym 2

YuyebHbI Moaynb 2. CBOUCTBa pacTBOPOB U (ha3oBble paBHOBeCUSA

Tema 4. OOwme cBOMCTBa pPACTBOPOB. YpPaBHEHME COCTOSHMS MAEaANbHOrO "
peanbHOro rasoB. TepmoauMHamuveckas Knaccudukaumsi pacTBOpoB (pacTBOpbI
naearnecHble, peasnbHble, NpegenbHo pas3baBreHHble PacTBOPbl HEINEKTPOIUTOB U
SMNEKTPOUTOB).

16
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HanmeHoBaHue 1 cogepxaHue
y4ebHbIX MoAynen, Tem n popm KOHTPOns

Ob6bemM (4achl)

O4YHOE
obyyeHune
OYHO-
3a04HOE
obvyeHne
3a04HOE
obyyeHune

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

16

TeKywmn KoHTponb 2 Konnokenym

MpomexyTo4yHasa aTrecTauusa No AUCUMNNnHe (3K3aMeH)

36

Y4yebHbI Moaynb 3. Teopus pacTBOpPOB

Tema 6. Pas3oBble paBHoBecUA. MHOrOKOMMOHEHTHbIE CUCTEMBI. ['eTeporeHHble
paBHOBecusi. Pa3oBble paBHOBECUSA. YCNOBUS TEPMOOUHAMUYECKOTO pPaBHOBECUS B
MHOrogasHbIX MHOFOKOMMNOHEHTHbIX cuctemax. lNpasuno gas MMb6bca. A3eoTponHble
cmecn. PacyeTr c wncnonb3oBaHMEM MpaBuna pblbyara. Tunel  guarpamm B
3aBMCMMOCTM OT XapakTepa B3auMOOeWCTBUSI B TBEPAOM W XUOKOM COCTOSIHWW.
[MpocTenwine TUNbI guarpamMmm COCTOSIHUS.

38

Tema 7. PacTBOpbI 3NeKTPONUTOB. PaBHOBECHUS 1 SIBMIEHMS1 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 HeBoAHbIX cpedax, rmaponus, ConbBOMNU3, PaAcTBOPMMOCTb
ManopacTBopuMbIX conen. WoHHble paBHOBECWUS pachfaBoOB  3MEeKTPONUTOB.
TBepable aNeKTPONnTbI.

48

Tekywmn KoHTponb 3 Konnokenym

Y4yeOHbIN MOAyNb 4. ANEeKTPOXUMUYECKME NPOLEeCcChl

Tema 8. TepmogmHamuuveckaa Teopus IOC. [anbBaHUYECKUN INEMEHT.
OneKkTpoABMXKYLLME CUMbl U 3MNEKTPOAHbIX noTeHumanbl. MexaHn3m BO3HUKHOBEHUS
aneKkTpogHoOro noteHumana. [BovHOW anekTpuyeckun cnon. 3asucumoctb IC
ranbBaHNU4YEeCKOro 3fieMeHTa OT aKTUMBHOCTM MOTEHUManonpeaensowmx MOHOB W
TemnepaTypbl. ANeKTpoabl NEPBOro U BTOPOro poAda. AMarnbraMmHble, OKUCITUTENBHO-
BOCCTaAHOBUTESNbHbIE, MEMOpPaHHbIE 3MEKTPOAbl, CTEKMSAHHBbIA U MOHOCENEKTUBHbIN
anekTpoabl. [anbBaHWYECKNE LiENN — XMMUYECKNE U KOHLEHTPALUMOHHbIE. DNeKTpoabl
CpaBHEHWS.

30

Tema 9. dnektponus. Kopposusa metannoB. 3akoHbl anektponunsa. OcobeHHoCTU
HEepaBHOBECHbIX MpoLeccoB Ha anektpogax. CTagmMum 3neKkTpoaHbIX peakuui:
TpaHCnopT MOHOB, XMMMYeckas, nepeHoc 3apsaa (paspsn), obpasoBaHuMe HOBOW
da3bl M CBA3a@HHblE C HUM SBMNEHWUs nondApmusaumm 3SNeKkTpoaoB. 3aBUCUMOCTb
CKOPOCTM  3MeKTPOAHbIX MpOLEeCcCOB OT MNOoTeHuuana SnekTpoabl B cnydae
3amMeneHHbIX cTaani anddysnm u nepeHoca 3apsaga. lNMonsporpadgus. Kopposus.

24

Tekywmmn KoHTponb 4 Konnokenym

NMpomexyTo4yHasa aTrecTauusa No AUCUMNNnHe (3K3aMeH)

36

BCEIO:

3. TEMATUYECKWUU NNAH
3.1. llekunn

324

O4yHoe 06yyeHne O4HOo-3a04HOE 06y4eHMEe

Homepa

3ao4yHoe oby4eHune

Homep O6bem
cemecTpa (yachbl)

Howmep O6bem

n3yv4aemMblix TeM
cemecTpa (4achbl)

Howmep
cemecTpa

Obbem
(yachbl)

10

6

6

6

6

10

10

8

OO |NO(URWIN|F-
(SR NS RN NN NNy [Ny SNy IR RN
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O4yHoe 06y4yeHne

O4HO-3a04HOE 06y4eHMe

3ao4yHoe oby4eHune

Homepa
N3yyaembix TEM Homep O6bem Howmep O6bem Howmep O6bem
cemecTpa (vacbl) cemecTpa (yacsbl) cemecTpa (vacbl)
BCEIO: 70

3.2. MpakTuyeckme U ceMMHapPCKue 3aHATUSA
He npegycmoTpeHo

3.3. JlabopaTtopHble 3aHATUA

Homepa HavmeHoBaHue
n3yvaemMbix

OuyHoe 06y4eHne

OuHO-3a04HOE
obyyeHne

3aoyHoe obyyeHve

Tem nabopaTopHbIX 3aHATUI

Homep O6bem
cemecTpa (yachbl)

Howmep
cemecTpa

Obbem
(yachbl)

Homep
cemecTtpa

Obbem
(yachbl)

OnpenenexHne WHTerpanbHON
TENNOTbl PacTBOPEHUSA COJMN.
Onpegenexne TennoTbl
1 HenTpanusawumm CUNBHOM
LWENOYMN CUMBbHOM KUCIIOTOMN.
OnpepneneHne KOHLEHTpauun
KNCNOTbI

Onpepenexve yOENBHON
TENN0EMKOCTM pacTBOPOB

OnpepneneHuve ygensHom
1 TensoTbl UCnapeHus
KUOKOCTEN

MonapumeTpuyeckoe
onpegeneHune KOHCTaHTh!
CKOPOCTU peakuun MHBEpCUn
TPOCTHUKOBOIO caxapa

Onpenenexuve MORNSIpPHOWN
pedpakLmn 1 napaxopa.

Kpuockonuyeckoe
4 onpegerneHne MonekynsapHom
MaccChl BellecTBa

MocTpoeHue anarpammbl
Temnepartypa  KANeHus  —
COCTaB [Ansi HeorpaHW4eHHO
CMELLMBAKLLUXCS XXUOKOCTEN

MocTpoeHune anarpammebl
TemnepaTypa
romoreHun3auum-

6 reTeporeHmsaumMm — COCTaB
ans OorpaHN4yeHHo
CMeLUnBaoLLnXcs
KOMMOHEHTOB

MocTpoeHue auarpamm
TemnepaTypa nnaBneHus —
6 coctaB anss  CUCTEM c
3BTEKTUKOM N C XUMWUYECKUM
COeANHEHNEM

Onpepenexne yOENBHON
3NEeKTPONPOBOAHOCTH
pacTBOpPOB 3MEKTPONUTOB W
PacyéT XapakKTepUCTUK 3ITUX
pacTBOpPOB. Pacuér
7 nponseseneHus
pacTBOPUMOCTW.
KoHaykTomeTpuyeckoe
TUTpOBaHWE c Lenbio
onpegeneHuns KonuyecTtea
KNCNOTbI

Onpegenexns yncen
nepeHoca MOHOB

5

6
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Homepa H OuyHoe 06y4eHne QuHo-3804HOe 3ao4Hoe oby4eHne
M3YMAEMbIX anMeHoBaHue § oBydeHme
Tem nabopaTopHbIX 3aHATUN Homep O6vem Homep Obbem Homep Obbem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
lMoTeHUnomeTpuyeckoe
TutpoBaHmne. Onpegenenuve
7 Konun4yecTtea Kucnotel. | 5 6
Onpenenenue pH 6ydepHoro
pactBopa
Onpegenexne clile "
ANEeKTPOaHbIX MOTEHLNanoB.
8 Pacuér npousseneHuns | 5 4
pacTBOpMMOCTM  conen MU
rMapoKcnaoB
BCEIO: 70

4. KYPCOBOE NMPOEKTUPOBAHUE

He npegycmotpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Howmepa OuyHoe 0bvyeHne OuHo-3a04Hoe 3ao4yHoe oby4yeHue
y4eGHbIX dopma Y oby4yeHve y
mogynein, no
KOTOPbLIM KOHTpOITA Homep Kon-80 Howmep Kon-Bo Homep Kon-so
npoBOAMTCA 3HaHUK cemecTpa cemecTpa cemMecTpa
KOHTpOIb
1,2 Konnoksunym 4 2
3,4 Konnoksunym 5 2

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIoCs

7. OBPA3OBATEJIbHbIE TEXHOJN1OIM'MA

7.1. XapaKkTepucTuka BUAOB U UCMOSIb3yeMbIX MHHOBALUMOHHbIX hOPM y4eGHbIX 3aHATUI

OuyHo-3a04HOE
Buasl caMoCTOSTebHOI paBoTs OuHoe oby4eHune obydeHme 3aoyHoe obyyeHve
obyuatoLlerocs Homep O6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (vachbl) cemecTpa (vachbl)
YcBoeHre TeopeTuyeckoro Matepuana 4 20
MoprotoBka k NabopaTopHbLIM 3aHATUAM 4 20
MoproToBka K aK3ameHy 4 36
YcBoOeHne TeopeTuyeckoro Matepuana 5 36
MoprotoBka k NabopaTopHbLIM 3aHATUAM 5 36
MoproToBka K aK3ameHy 5 36
BCEIO: 184

PMa

O6bem 3aHaTUi
B MHHOBALMOHHBIX hopMax
HanmeHoBaHune (vacel)
BMAoB yqequ'X Mcnonb3yemble MHHOBALMOHHLIE (POpMbI o o @ o @
3aHATWIA Q3 593 oz
=) IO )
T Z T 02 oz
o3 ° 53 T3
[¢) ™0 ™0
JlabopaTtopHble | Pabota B komaHae 35
3aHATUSA
BCEIO: 35
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7.2. Cuctema oueHMBaHUS yCNeBaeMOCTU U AOCTUKEHNN 00yYaloLWMXCA AN NPOMEXYTOYHOMN
aTTecTauum

TpaanUMOHHaA | X 6anano-pel71T|/|Hroaa;|

8. OBECMNEYEHUE ANCLUMIIUHDbI

8.1. YuebHaa nuTtepartypa

a) ocHoBHas y4yebHas nuTtepartypa

1. OcHoBbl usundeckomn xummn. Hacte 1. Teopus [OnekTpoHHbI pecypc)]: yuebHoe nocobue/ B.B. EpeMuH [1
ap.].— OnekTpoH. TekcToBble AaHHble.— M.: BUHOM. Jlabopatopusa 3HaHui, 2013.— 320 c. Pexunm
poctyna: IPRbooks http://www.iprbookshop.ru/26034

2. OcHoBbI (busmdeckon xumun. Yactb 2. 3agayum [OnekTpoHHbIN pecypc]: yuebHoe nocobue/ B.B. EpemuH [n
ap.].— OnekTpoH. TekcToBble AaHHble.— M.: BUUHOM. Nlabopatopus 3HaHui, 2013.— 263 ¢. Pexnm
poctyna: IPRbooks http://www.iprbookshop.ru/26035

0) gononHuTenbHasa yyebHas nutepartypa

3. MpuropbeBa, J1.C. dusnyeckas xummsa [QNeKTPOHHbIV pecypc]: yiebHoe nocobue/ N'puropbesa 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. KpaTknin cnpaBoYHUK OU3NKO-XUMUYECKNX BEMNYUH HEKOTOPLIX HEOPraHMYECKNX U OpraHUYeCcKnx
coeIHEeHUN [QNeKTPOHHbIN pecypc)/ — SneKkTpoH. TekcToBble AaHHble.— Camapa: PEABU3, 2011.— 68 c.
Pexum goctyna: IPRbooks http://www.iprbookshop.ru/18405

5. Bepe3oBuyk, A.B. dunsnyeckasa xummusa [SnekTpoHHbIN pecypc): ydebHoe nocobue/ bepesosuyk A.B.—
OneKTpPOoH. TeKCToBble AaHHble.— CapaToB: HayyHas kHura, 2012.— 159 c. Pexxum goctyna: IPRbooks
http://www.iprbookshop.ru/8191

8.2. NepeyeHb yyebHO-MeTOANYECKOrO 06ecnevyeHUs ans caMoCcToATeIbHOM paboTbl 06yYarLWmMXcA
no AvcuunnuHe

1. Kyapsiwos, M. B. C6opHMK NpuMepoB 1 3agay no unsnyeckon xmmmm: y4ebHoe nocobue ans sysos / U. B.
Kyopswos, I'. C. KapeTHukoB. — 7-e 13g., ctep. — Mocksa: AnbsHc, 2008. — 527 c.: un.

2. KpaTknii cnpaBoYvHMK hrnsmko-xummudeckmux senuuuH / nog pea. A. A. Pasgens, A. M. lNMoHomapeson. —
12-e n3g. — Mockea: APUC, 2010. — 239 c.

3. lunnH A.B., INlunun B.A. ®asoBble gnarpammel. YuyebHoe nocobue. Cl16.: N3a-so yH-Ta PI1, 2015.-108 c.

8.3. NepeyeHb pecypcoB MH(hOPMaLMOHHO-TENEKOMMYHUKaLMOHHOM ceTu "UHTepHeT",
Heo0Xo0AUMbIX At OCBOEHUA AUCLUNIIUHBI

1. CanT aNeKTPOHHbIX y4€OHMKOB U MOCOOUI MO XMMUKU, B TOM Yucre, PU3UKO-XMMUYECKMM MeToLaMm
aHanuaa opraHmyeckmnx BellecTs: hitp://www.rushim.ru/books/books.htm

2. ObpasoBatenbHbI NopTar, rae OCBeLLEHbl TEOPETUYECKUE U NPUKITALHbBIE acneKTbl OCHOBHbBIX (OU3NKO-
XMUMUYECKMX METOA0B uccrnegosaHus http://www.orgchemlab.com

3. MowuckoBasi 6a3a cnekTpanbHbIX AaHHbIX OpraHnyYeckux BellecTs: http://organicworldwide.net

4. Xumunyeckun katanor. Cantbl 1 KHUru http://www.ximicat.com

5. Chemnet - oduumanbHoe  3MNEKTPOHHOe  m3daHve  xumudeckoro  dakynbteta MY
http://www.chem.msu.ru/rus

6. CnpaBo4HO-MHGOPMALMOHHLIN canT no xumun http://www.alhimikov.net

7. Ba3sbl AaHHbIX, UH(OPMALIMOHHO-CNPABOYHbIE U NOUCKOBbIE CUCTEMBI:
http://www.chem.msu.su/cgi-bin/tkv.pl.

http://www.twirpx.com.

http://www.sciteclibrary.ru/.

8.4. NepeyveHb MH(POPMaALMOHHbIX TEXHOMOIMIN, UCNOMb3yeMbIX NPU OCYLLeCTBIEeHUU
obGpasoBaTesnibHOro npouecca No AUCLUUNIINHe, BKNOYasa nepeyeHb NPorpaMMHOro obecnevyeHus n
MH(OPMALMOHHBbIX CMPAaBOYHbLIX CUCTEM

1. Microsoft Windows 8.1

2. Microsoft Office Professional 2013

8.5. OnucaHme matepuanbHO-TeEXHUYECKON 6a3bl, HEOO6X0AMMOM ANs OCYyLLeCTBNEeHUA
obpasoBaTenbLHOro npouecca no AMcuMnnmHe

1. JlekumoHHasa ayguTopusi ¢ MynbTUMEONAHBbIM Y4EeOHBbIM KOMMIEKCOM

2. CneumanusmpoBaHHas y4yebHas nabopartopus
8.6. UHble cBegeHuna u (Mnu) maTepuansbl

He npegycmoTtpeHo
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9. METOANYECKHUE YKA3SAHUA ONA OBYYAKOLWKNXCA NO OCBOEHUIO

OnCuUUnJInHbI
Buapbl y4ebHbIx
3aHATUN U
CcaMocCToATelNbHadA OpraHM3au,m| AeATenbHOCTU o6yqa|ou4er009|
paboTa
oby4aroLmxcs
Jlekunn MpopaboTka paboyen nporpaMmmbl MO AaHHOW AUCUUNNNHE, paboTy C KOHCMEKTOM
NekuMn n y4yebHbIXx nocobuin no gaHHow aucumnnuHe. [pocMoTp nepuoamyecknx
M3O0AaHUA POCCUWACKMX W  3apybexHblx, pecypcoB VIHTepHeT, nonb3oBaTbCs
KOHCYIbTaUMsIMu Npenogasarernsi.
JlabopaTopHbie PaboTa ¢ yuebHo-MeTOaMYECKMMIN NocobusiMmn nNo nabopaTopHom paboTe,
3aHATUSA nony4eHne HaBbIKOB MOMYy4YEHMS NOIMMEPOB M UCCIeg0BaHWUsSt CBOMCTB Nonnmepa,
MOHSITb MPUHLMMNbI NCNOSIE30BaHMS NMOSIMMEPOB B NPON3BOACTBE MNlacTMace, JTakoB U
KPaCoK, XMMUYECKMX BOJTOKOH, PE3UH, KOMMO3MLIMOHHbIX MaTepuarnoB 1 4p.
CamoctodatenbHas | lMpyM NOAroToBKE K 3K3aMeHy Heobxoammo npopaboTtaTb KOHCMEKTbl NEKLMH,
paboTta pekoMeHOyemyl nuTepaTypy, npopaboTatb BOMPOCbI K 3K3aMeH, MNonyyYuTb
KOHCymnbTaumMio Yy npenojasatens. YCBOeHME TeOopeTU4eckoro marepuana,
noaroToBka K nabopaTopHbIM 3aHATUMAM W 9K3aMEHY, BbINOMHEHWE KOHTPOSbHOMW
paboThbl.

10. ®OHA OLEEHO4YHbLIX CPEACTB
AnA NnPOBEAEHUA NPOMEXYTOYHOU ATTECTALIUN

10.1. OnucaHue nokasatenen M KPUTEPUEB OLIEHUBaHWS KOMMETEHLUI Ha pa3fIMYHbIX 3Tanax ux
dopMupoBaHus, onMcaHue LIKan oLeHNBaHUA

10.1.1. NMoka3aTenu oLeHMBaAHUA KOMMNETEHLIMA Ha 3Tanax ux popmmpoBaHus

Koa
KOMNETEHLIMM HavnmeHoBaHue MpeacraBnexne
o OLeHOYHOro OLeHOYHOro
(atan lMokasaTenu oueHMBaHNS KOMNETEHLUI
cpeacTtea cpeactea B hoHae
dopmMMpoBaHus)
MK-4 (2) 1. N3naraeT npuHUMNbI NPUHATUS 1. YcTHOE 1. MepeyeHsb
KOHKPETHbIX TEXHUYECKUX peLleHnin npu cobecegoBaHune BOMPOCOB K
pa3paboTke TEXHONOMMYECKNX NPOLIECCOB, 2. MNpaktuyeckoe | ak3ameHy (87
2. leMOHCTpUpYyeT NpUMeHeHne TUMNOBOE 3aJaHne | BOMpPOCOB)
CMOCOOHOCTM NPUHNMATL KOHKPETHbIE 2. MNpaktnyeckne
TEXHUYECKME peLLeHns npu paspaboTke TUMNOBbIE 3a4aHus
TEXHOMOrM4YeCKNx NpoLLeCccoB, BbIOUpaTh (30 3apauv)
TEXHUYECKME CpeacTBa U TEXHONOMN C
Yy4eTOM 3KOJTOTMYECKUX MOCHEeACTBUNA X
NpUMeEHEHMS
3. UcnonbayeT TeopeTnyeckue 3HaHus no
HU3n4EeCKOr XMMUK ANS NPUHATUS
KOHKPETHbIX TEXHUYECKUX peLLIeHni npu
pa3paboTke TEXHONOIMYECKMX NPOLIECCOB,
BblBOpa TEXHUYECKMX CPeaCTB 1 TEXHOMNOrm
C Y4ETOM 3KOJIOTMYECKMX NOCNEeaCTBUI UX
NPUMEHeHNS
MK-18 (2) 1. N3naraeT 3HaHWS CBOMCTB XUMUYECKNX 1. YcTHOE 1. MepeyeHsb
3MEeMeHTOB, COEQUHEHUI 1 MaTeprarnoB Ha cobecegoBaHune BOMPOCOB K
NX OCHOBE 2. MNpaktuyeckoe | 3k3ameHy (87
2. leMOoHCTpUpyeT NPpMMEHEHNEe 3HaHUN TMNOBOE 3aZaHue | BOMPOCOB)
CBOWCTB XUMNYECKNX INIEMEHTOB, 2. MNpaktnyeckne
COeOUHEHUI 1 MaTeprarnoB Ha UX OCHOBE TUMNOBbIE 3a4aHus
ONs pelwenuns 3agad npogeccuoHansHom (30 3apauv)
OeaTenbHOCTH
3. Ucnonb3yeT 3HaHWEe CBOMCTB XUMUYECKMX
3NeMeHTOoB, COeANHEHWI U MaTepuanos Ha
MX OCHOBE NS peLleHus 3ajad
npogeccnoHanbHon AeATensHOCTH
OMnK-3 (2) 1. 3naraeT 3HaHMsA O CTPOEHUN BeLlecTBa, 1. YcTHOE 1. MNepeyeHb

PMa
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Koa

HaumeHoBaHve MpencraBneHue
KOMneTeHuun
o OLeHOYHOro OLeHOYHOro
(atan MokasaTenu oueHWBaHWUS KOMNETEHLUI
cpeacTtea cpenctea B hoHae
dopmMrpoBaHus)

npmpoae XMMNYECKON CBSA3N B Pa3NNYHbIX cobecegoBaHune BOMPOCOB K
Knaccax XMMN4YeCcKkux CoOeanHEHUN 2. NMpakTnyeckoe | ak3ameHy (87

2. leMOHCTPUPYET rOTOBHOCTb TUMNOBOE 3aJaHue | BOMpPOCOB)

MCMONb30BaTh 3HAHUS O CTPOEHUN
BelllecTBa, NPUpPoAe XMMUYECKON CBSA3U B
PasnMYHbIX Krnaccax XMMUYECKUX
coeauHeHU Ansa NoOHUMaHUs CBONCTB
mMaTtepuarnoB 1 MexaHuama XUMUYeCcKnx
MPOLECCOB, NPOTEKAIOLLIMX B OKPYXKAIOLLIEM
mMupe

3. MicnonbayeT 3HaHUs O CTPOEHNUM
BelllecTBa, NPUPoae XMMUYECKON CBA3MU B
Pa3NUYHBIX Knaccax XMMUYECKUNX
COoeVHEHU AnA NOHUMaHWSA CBOWCTB
mMaTtepuarnoB 1 MexaHuama XMMUYecKnx
MpOLIECCOB, NPOTEKAIOLLMX B OKPYXXatoLem

2. MNMpakTnyeckne
TUMNOBbIE 3a4aHus
(30 3apauv)

Mupe

10.1.2. OnucaHu1e WKan u KpuTepueB oLleHMBaHUA C(POPMUPOBAHHOCTU KOMNETEHLUMIA

KpMTepMM oueHnBaHuA C(bOpMMpOBaHHOCTVI KOMMeTeHUUNn

OueHka no KpuTepumn oueHuBaHna chopMmMpoBaHHOCTU KOMMETEHLNN
TpaauLUNOHHOM
LKane YcTHoe cobecenoBaHue MpakTnyeckoe 3agaHve

O6y4arowmmncs nokasbiBaeT Ob6yvarowunca 0eMOHCTPUpPYET NpaBuslbHOE
BCECTOPOHHEE U rMybokoe 3HaHue NMOHUMaHWe YCroBUs 3adayu, BriageHne HaBbikamu
OCHOBHbIX 3aKOHOB (hbM3N4eCcKomn €ro aHanusa, Bblbopa HYXXHbIX 3aKOHOB 1 (POPMYI
Xumuu, cBo60aHO OpUEHTUPYETCS B ONsl ee pelleHmns, 3HaHWe pa3MepHOCTEN BENUYNH
OCHOBHBbIX MOHATUSAX, TEPMUHAX U PU3NYECKON XUMUN. YMEET NPUMEHSTb
onpefeneHnsix Npu OTBETE; YCBOWI MaTeMaTU4eckuin annapaT 4ns peanusauuu nnaHa
OCHOBHYIO 1 3HAKOM C peLLeHns 3agaun 1, ecrnm 3To HeobxoaAnMo, MoxeT
OOMNONHUTENBHON NUTepaTypom; npeacTaBuTb ero rpaduyecku. Monyynn

OTNMHHO MOXeT 0OBbSCHWUTL B3aMMOCBS3b NpaBWbHbBIN OTBET U MOXET €ro
OCHOBHbIX (PU3NKO-XMMUYECKMX WMHTEPNPEeTUPOBaTb, BbIMOJTHAET BCE 3a4aHus,
3aKOHOB N UX 3HA4YeHue aAnsg npegycMoTpeHHble dopMamMmn KOHTPOIS
nocnegyoLien npodeccnoHansbHom
OesaTenbHOCTH; NPosBNsAeT
TBOPYECKME CMOCOOHOCTU M LLUINPOKYIO
3PYAMLMIO B UCNONb30BaHUN
y4yebHOro matepmana.
O6yyatoummncs nokasbiaeT ObyuyatoLuncsa 0eMoHCTpUpyeT 4OCTaToOuHOe
[OCTaTOYHbIV YPOBEHb 3HAHWMN NMOHUMaHWeE YCroBUsi 3aa4n, BrageHNe HaBbikaMu
OCHOBHbIX 3aKOHOB (hM3N4eCcKomn €ro aHanusa, Bblbopa HyXXHbIX 3aKOHOB 1 OOPMYI
XUMWUW, OPUEHTUPYETCS B OCHOBHLIX | AN ee pelleHusi, 3HaHne pasMepHOCTEN BENMWNYMH
MOHATUAX W onpedeneHnsx; yCBoun dumsmyeckon xummnn. [JonyckaeT He3Ha4YMTeNbHbIE

XOpoLlo OCHOBHYIO nutepaTypy; AonyckaeT MOrpeLLHOCTM NPV NPUMEHEHUN MaTEMaTUYECKOIro
He3HayMTenbHbIE NOrPELLIHOCTY MpU annapara Afis peanu3auuuy nnaHa pewweHns 3agaym
oTBETax Ha BOMpoCkI Monyyunn npaBuWmbHBIN OTBET, HO UCMbITbIBAET
3K3amMeHaLUMOoHHoro buneta u 3aTpyOHEHUS C €ro nHTepnpeTaumen.
[OMOSTHUTENbHbBIE BOMPOCHI
npenogasaTens.
Ob6y4atomncsa nokasbiBaeT 3HaHUS O6yyvatoLwuincs BHUKaAET B CMbICI YCIOBUS 3a4auu,
y4yebHOro matepmana B NMOHMMAET NMaH ee peLleHns, OAHaKo, He MOXeT B

yaoBRETEO- MUHUMarbHOM O0bEME; MOXET NOMHOM Mepe C MOMOLLbIO MaTeMaTU4ECKOro

chopMynupoBaTb 3aKOHbI annapara peanu3oBaTtb ee pelleHune. 3HaeT

PUTENBHO DU3NYECKON XUMUW, MOHATUS 1 pa3aMEPHOCTU BEMUYUH (PUUUECKON XUMUMN, MOXET
onpefeneHuns, Ho Npu 3TomM, caenatb PUCYHOK UIN CXeMY, MOACHAIOLLYIO
gonyckas 60nbLIoe KONMYEeCTBO pelwleHne 3agayn.

Prna 18.03.01 dusmyeckasn xmmua

Crtpanunua 10 ns 14




HEeNPUHLUMNUAanbHbIX OLLMBOK; 3HAKOM
C OCHOBHOW NUTepaTypoii; AonyckaeT
CYLLECTBEHHbIE OLLUMOKM B OTBETE Ha
3K3aMeHe, HO MOXET YCTPaHUTb UX
nop, pykoBoACTBOM Npenogaearens.

HeynoBeTBO-
puTenbHO

PU3NYECKON XMMUU; NITOXO He BrageeT MaTteMaTUyecKnum annapaTom.
OPUEHTUPYETCS B OCHOBHBIX
NOHATUAX U OnpeaeneHunsx; Nnoxo
3HaKOM C OCHOBHOW NUTEpaTypou;
JonyckaeT npu oTBETE Ha 3K3aMeHe
CylleCTBEHHbIE OLLUNOKN 1 HE MOXeT
YCTPaHUTb UX Aaxke nopa
PYKOBOACTBOM Mpenogasarersi.
MonbITka cnuckiBaHWs,
NCNONb30BaHUS Hepa3peLLEHHbIX
TEXHUYECKUX YCTPONCTB UMK
Nnonb30oBaHMe MOACKAa3KoW ApYroro
yernoBeka.

Ob6yyatowmncsa He nmeet O6yvarwuncsa He MOXeT NpoaHanM3npoBaThb
[0CTaTOYHOrO YPOBHS 3HAHMUS yCcrnoBue 3afayun, HaMeTUTb MIaH ee peLleHus,
OVUCLMMNIVHBI; HE MOXET BblGpaTb 3aKOHbI (PU3NYHECKOA XMMUM U MFIOXO

chopMynMpoBaTb OCHOBHbIE 3aKOHbI | OPMEHTUPYETCH B BENMUYMHAX (OU3NYECKON XUMUMK,

10.2. TunoBble KOHTpPOJMbHbIE 3aA4aHuUA WU UHbIe MaTepuanbl, HeoOXxoauMbie ONA OLEeHKN

3HaHWUMW, YMEHUIN, HAaBbIKOB U (U1N) ONbITa AeATENIbHOCTU, XapaKTepuayrowme atanbl (popMUpOBaHUs
KOMMEeTEeHLUN

10.2.1. NMepeyeHb BOMPOCOB K 3K3aMeHy, pa3paboTaHHbIN B COOTBETCTBUU C YCTAaHOBJIEHHbIMU
aTanamu (popMUPOBaAHUA KOMMNETEeHUUN

Ne Ne

/n dopmynunpoBka BONPOCOB TeMb!

1 | Yto Takoe hmsmyeckas xumus, 4TO m3ydaeT puamdeckas xummua? OTnnume puUanyeckon 1
Xrmum ot obuen xumnn. Yto nsyyaet tTepmoanHamuka?

2 | Yto Takoe BHYTpeHHASA aHeprns? OCHOBHbIE CBOWCTBA BELLECTBA. 1
3 | Yto Takoe TepmoauHamuyeckas cuctema? Kakve GbiBaloT TepMOAMHAMUYECKNE CUCTEMBI? 1
Uto Takoe paborta, Tennorta, dasa, TEpMOOMHAMWUYECKMA MNpoLecC, Kakme ObiBaloT

TepmognHamMmm4eckue npouecchl? Kakvumu MoryT 6biTb YyCNOBUSA NPOBEAEHNsI NPOLecCoB?

4 | Yto Takoe TEpPMOAVHAMUYECKUN LMKI, YpPaBHEHWE COCTOSHUSI CUCTEMbl BHYTPEHHSAS 1
3Heprusa cuctembl? Kakue 6biBaloT hopmbl nepegayum aHeprum?

5 | TepmogmHamu4yeckoe paBHOBecCHE. MeTtacTtabunbHoe paBHOBecCHE. Mpu3Haku 1
TepMoanHaMM4eCcKoro paBHOBECHS.

6 | lNMepBoe Hayano (3akoH) TepmoguHamukn.  PopMynMPOBKM  NEpPBOro  Hadana 1
TepMmogmMHaMukn. BeyHbln gsuraTens NepBoro poga.

7 | NepBoe Hayano (3akoH) TepMOAWHAMMKM MPMMEHUTENBHO K ugeanbHOMY rasy mnpu 1
pPasnmn4yHbIX YCroBusiX. TennoemMKoCTb NPy NOCTOSHCTBE OTAESIbHbIX MapamMeTpoB.

8 | NepBoe Hayano (3akoH) TEepMOAUHAMMKM MNPUMEHUTENBbHO K peanbHbiM Mpoueccam. 1
Mpouecc HarpeBaHusa (OxnNaxaeHws BellecTBa), WU3MEHEeHWe arperaTHoro COCTOSIHUS
BellecTBa.

9 | lNepBoe Hayano (3akoH) TepMOAWHAMUKUA MNPUMEHUTENBHO K peanbHbIM MpoLeccaMm. 1
Xvmnueckue peakuuun. 3akoH [ecca, mncnonb3oBaHue 3akoHa [ecca MPUMEHUTENbHO K
pacyeTy TennoBbIX 3PdEKTOB.

10 | Yrto Takoe sHTanbnua? PacyeTt Tennosoro adpcpekTa Npy cTaHAapTHbIX YCNOBUSX. 1

11 | Pac4et TennoBoro acpdekTa peakuumn npu nobon TemnepaType. 1

12 | BkcnepuMmeHTanbHOe onpeaeneHve TennoBblX 3eKToB 1

13 | BTopoe Ha4ano TepmMoaMHaMuKK (YTO onpeaensieT n ycraHasnueaeT). dopmynuposka. Ero 1
MaTeMaTU4eCKOe BblpaXeHue.

14 | BeuHblit gBuratens BToporo poga. Cxema paboThbl peanbHON TENOBON MaLUMHBI. 1

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

16 | Bropoe Havano TepmoavHamuku. CamMonpou3BOfbHbIE MNPOLECChbl. JHTPONUA U ee 2
cBovicTBa. [pnBegeHHoe Tenso.

17 | PacyeT aHTponuu Ang naearbHbIX NPOLLECCOB (MAeanbHbIV ras). 2
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18 | PacueT aHTponuu Ons peanbHblX npoueccoB. Pacyet aHTponuu nzobapHOro HarpeBaHus 2
(oxnaxaeHus) BellecTBa.

19 | PacueT aHTpoOnuuM AnNs peanbHbIX nNpoueccoB. PacueT aHTponun ¢ha3oBbiX NpeBpaLleHnin 3
N3MEHEHWs1 arperaTHOro COCTOSIHUS.

20 | PacyeT aHTponuu ns peanbHbIX NpoueccoB. Xumuyeckme peakumn. NMoctynat lNMnaxka. 3
3aKOH TEPMOAMHAMMKMN.

21 | MNpu3Haknm camMonpoun3BOSIbHOCTM MPOTEKAHUSA MPOLECCOB U paBHOBECUS B CUCTEMax Mnpwu 3
NMOCTOSIHCTBE OTAEIbHbLIX NapamMmeTpoB. QHeprust Fmb6ca. QHeprus enbmronsua

22 | XMMUYeckun noteHumnan. BelyMcneHme XuMmnyeckmx noTeHumarnos. 4

23 | PaBHOBeCHbIE COOTHOLLEHNA Npu (ha3oBbIX Nepexodax. YpasHeHne Knayauyca- 4
KnanenpoHa. Cnocobbl pelieHns ypaBHeHus Knaysuyca-KnaneripoHa.

24 | CpoAacTBO XMMUYECKON peakumm 1 cnocobbl ero pacyera. 5

25 | KoHcTaHTa paBHOBECUS 1 €€ 3aBUCUMOCTb OT TeMrnepaTypbl. YpaBHeHne n3obapbl BaHT- 6
loddpa.

26 | MNocnepoBaTenbHOCTb BbIYUCIIEHNST XMMUYECKOTO CPOACTBA (M3MeHeHMs aHeprumn 'mbobcea) 6
peakuumm.

27 | KoHcTaHTa paBHOBeCUS Ans ra3os, pacTBOPOB. 6

28 | Ceasb Mexay Kp, K, Ka, Kn. OnpegeneHne KOHCTaHT paBHOBECUS A4Sl TOMOTE€HHbIX U1 6
reTeporeHHbIX peakLumn.

29 | Ycnosusa paBHOBECHUS B reTEpOreHHbIX cucteMmax. YpasHeHne Knaysnyca— KnanenpoHa 6
ONs NpoLLeCcCcoB ncnapeHms u cybnumauuu.

30 | 3aBucuMOCTb TeMnepaTyp nNnaBneHnst U NONUMOPAHOro NpeBpaLLeHns OT BHELHEro 6
AasneHus. [lnarpamma COCTOSIHUSA OAHOKOMMOHEHTHbIX CUCTEM.

31 | Xumunyeckasa kmHeTuka. Yto nsyyaet. CKOPOCTb FOMOreHHOM XUMMUYECKOW peakumnn, OT Yero 6
OHa 3aBucuT. KoHCcTaHTa ckopocTu peakumu. YpasHeHne AppeHnyca. Cnocobsbl
perynupoBaHums CKOPOCTU FOMOreHHOW peakunu.

32 | CKOpOCTb reTeporeHHoOn XMMMUYecKom peakuum, 3akoHbl ®Guka. Cnocobbl perynnpoBaHus 6
CKOpPOCTM reTeporeHHon peakuuu.

33 | JaeneHue napa Hag pactBopoM. OTHOCUTENBHOE NMOHWKEHNE AABMNEHUS HACBILLEHHOMO 6
napa B 3aBMCMMOCTU OT KOHLIEHTPaL MW pacTBOPEHHOIO BELLECTBA.

34 | 3aBMCMMOCTb MeXay CBOMCTBaAMU pacTBOpa M ero KoHLUeHTpauuen. TemnepaTtypa 6
Kpuctannunsaumu pas3baBneHHbIX pacTBOPOB.

35 | OnpeneneHne MONEKyNsipHOrO Beca paCTBOPEHHOIO BellecTBa. Kpnockonnyeckuin MeTog,. 6
O6ynnunockonus.

36 | 3akoH Payns, ero npaktuyeckoe npumMeHeHne. 6

37 | 3akoH 'eHpw, ero NnpakTu4eckoe NpUMeHeHNe. 6

38 | YcnoBue kuneHus pactBopa. YCcrnosume 3amep3aHusa pacteopa. 6

39 | TepmogmHamudeckasa knaccudmkaumnsa pactTsopoB. Micnonb3oBaHMe Mogenn perynsipHbIX 6
pacTBOpOB.

40 | XvMUYeCKMI NOTeHUMan KOMNOHEeHTa pacTBopa AN ngeansHoro 1 peasnbHOro pacteopa. 6

41 | AKTMBHOCTb KOMMNOHEHTOB PAacCTBOPOB (pacniaBoB), pacyeTbl KOAMPULNEHTOB aKTUBHOCTH. 6

42 | PacnpeaeneHne KOMNOHEHTOB Mexay dbaszamu. KoHcTaHTa pacnpegeneHusi. 3akoH 6
pacnpegenenus HepHcrta-LUnnosa.

43 | BogHo-coneBble CUCTEMBI 1 UX OCOHBEHHOCTH 6

44 | OneKTpOXnMUs anekTpoxumMmyeckmne npoueccobl. OCOBEHHOCTN ANEKTPOXUMUYECKUX 6
npoLieccos

45 | NpoBoAHWKM NEPBOro U BTOPOro poaa 6

46 | OnekTponutbl. PacTBopbl anekTponutos. uccounauns u conbBataumns 7

47 | OcobeHHOCTN auccoumaumm cunbHbIX U cnabblx anekTponutoB. KoHCTaHTa guccoumnaunm 7

48 | 3akoH pasbasneHus OcTtBanbga. Tepmuyeckme acbdekTbl B pacTBOpax 3NEKTPONIMTOB I

49 | XvuMmunyeckoe paBHOBecue npu anccolmalmm sBoasl. pH pactesopa. MloHHoe npousseaeHve 7
BOAbI

50 | AkTuBHOCTb. KoadhdULMEHT aKTUBHOCTU. 3aBUCUMOCTb KO3 PULNEHTA aKTUBHOCTU OT 7
KOHLIeHTpaLun

51 | WNoHHasa cuna pactBopa. YpaBHeHue [ebas-Xiokkens 7

52 | Pacyet pH npu pa3seaeHum pacTBOpoOB 7

53 | PacyeT pH npu cmellmBaHum pacTBOpoOB 7

54 | N'mpponns conen, obpasoBaHHbIX cnabbiM OCHOBAHNEM U CUITbHOW KUCNOTOMN 7

55 | N'mpgponns conen, obpasoBaHHbIX CUNbHBIM OCHOBaHMEM U cnabor KMCNoTon 7

56 | N'mpgponuns conen, obpasoBaHHbIX cnabbiM OCHOBAHWEM M Criabon KUCITOTOMN 7

57 | PaBHoBecne B OydepHbix pactBopax. bydepHas emkocTb. 3HayeHne OBydepHbIx 7
pacTBOpoOB
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58 | PaBHOBecKe B HacbILLEHHbIX pacTBopax. [1pon3BeaeHne pacTBOPUMOCTU 7
59 | MNpoxoxaeHne Toka 4Yepe3 pacTBopbl. Cxema [OBMXEHUA WOHOB W 3NEKTPOHOB npwu 7
anekTponuse
60 | [IBmKeHne MOHOB B anekTpudeckoM none. NMoaBmxHOCTb MOHOB 7
61 | ABconioTHast CKOPOCTb [OBWXKEHUS MOHOB. 3aBMCUMOCTb CKOPOCTU [ABMXEHUS WMOHOB OT 7
pasnnyHbIX aKkTopoB
62 | OcTtadeTHbI MexaHU3M nepenadn MOHOB NPOTOHA B BOAE 7
63 | Yncna nepeHoca. 3aBMCMMOCTb YMCEN NEePEHOCcA OT PasnMyHbIX (PaKkToOpoB 8
64 | OnNeKkTpoONpOBOAHOCTb 3NEKTponuTa. 3aBUCUMMOCTb 3MEKTPONPOBOAHOCTM OT PasfUyHbIX 8
hakTopoB
65 | MamepeHue anekTponpoBogHOCTH 8
66 | YgenbHas anekTponpoBOgHOCTb 8
67 | OKkBMBanNeHTHasi 3NEKTPONPOBOAHOCTb 8
68 | lNpuknagHoe 3HavyeHne onpegeneHns aNeKkTponpoBogHOCTH 8
69 | PaBHOBECHble 3MEKTPOAHbIE MNPOLECChbl. JMeKTpod, SfeKTPOXMMUYEcKas peakums, 8
ANEKTPOXMMUYECKas LieMb, ANEKTPOXNMUYECKUI NOTEHUMAnN
70 | CTpoeHne [OBOWHOIO 3NEKTPUYECKOro crosi. BO3HMKHOBEHME  3NEKTPOXMMUYECKOrO 8
noTeHumana
71 | ManbBaHMYeCKU aneMeHT. MNpnHumMn paboTbl ranbBaHUYECKOro 3fieMeHTa 8
72 | MNonyaneMeHT. QNeKTpos CpaBHEHUS 8
73 | YpaBHeHne HepHcta. CTaHOapTHbLIM 3nekTpoAaHbid noteHuman. CuctemMa 3HaKOB Afis 8
CTaHAapPTHbIX NOTEHUMANoB
74 | TepmoguHamuka 06paTMMbIX 3NTEKTPOXUMUYECKUX CUCTEM 8
75 | BogopoaHbIn aNeKkTpog M ero Mcnosib3oBaHne B 3NIEKTPOXUMMYECKMX CUCTEMAX 8
76 | QnekTpoabl NEpPBOro 1 BTOPOro pofa, ra3oBble 3MeKkTpoabl 8
77 | OKMCNUTENBHO-BOCCTAHOBUTESbHBLIE, MIOHOOOMEHHBIE SNEKTPOAbI 8
78 | XviMn4yeckune Lenu nepBoro U BTOPOro poaa, Ux npakTtnyeckoe sHavdeHmne 8
79 | TonnMBHbIN 31EMEHT M NPUHLMN ero paboTbl 8
80 | AKKyMynsaTopbl U NPUHLMN UX paboTbl 8
81 | KOHUEHTpaUWoHHbIe Lenu 8
82 | MNoTeHUMOMETPUA N ee NPaKTU4YECKOe NCMNOMb30BaHUE. 8
83 | OnekTponuns un ero KONMYeCTBeHHbIE NoKasaTenu 9
84 | 3akoHbl ®apages 1 Ux ncnonb3oBaHue 9
85 | lMNonapusauuns 9
86 | JnekTpoxumuyeckasi Kopposus MeTannos 9
87 | MeToabl 3aLUMTbl METANNOB OT KOPPO3UK 9

10.2.2 BapmaHT TMNOBbIX 3a4aHUN (3aAaY), pa3paboTaHHbIX B COOTBETCTBUM C YCTAaHOBIEHHbIMU
3aTanamu (pOpMUpPOBAHUSA KOMNETEHLUIN

Ne

/n Ycnosus TUNOBLIX 3agad Oteet
1 | CtangapTHble SHTanbNMM cropaHusa rpadmta u anmasa B | + 0,45 kkan/mone;
KMcrnopoge COOTBETCTBEHHO paBHbI: 9405 wn -94,5
Kkan/monb. Yemy paBHa TennoTta npespalleHus rpadguta B

anmvas?

2 | Mpn 200°C gns peakumm BaSOs + COs?> = BaCOs +S04% | 4,435
6apuT BUTEPUT HOPManbHOE XMMMWUYECKOE CPOACTBO PaBHO -
1400 kan. KoHcTaHTa paBHOBECUSI peakLun paBHa:

3 | CkpbiTaga TennoTta ucnapeHuss BoAabl paBHa 9,7 kkan/monb. | 1,947 atm
Boga kunut npu Temnepatype 120°C nog gaBnexHvem:

10.3. MeToauveckue matepuansi, onpegensiowme npoueaypbl OLeHUBAHUA 3HAHUW, YMEHUNA,
BnageHur (HaBbIKOB U (MNN) NPaKTUYECKOro ONbITa AeATeNbHOCTU), XapaKTepu3yLWuX aTanbl
dopMupoBaHus kKomneTeHUMUH

10.31. YcnoBus ponycka oby4valolweroca K cpayde 3K3amMeHa W  NOpSAoK  NUKBUAALMM
aKageMun4yeckon 3a4osmKeHHOCTHU
MonoxeHne O nNpoBeOeHWM TEKYLLEro KOHTPOSs YCNeBaeMOCTU U MPOMEXYTOYHOW aTTecTaumm
obyvatowmxcsi
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10.3.2. ®o

ycTHas

Ma npoBeneHuA I'IpOMe)KYTO'-IHOﬁ aTrecTaumum no agucuuniinHe

X

NMMCbMeHHasaA

KOMMNbOTEPHOE TECTUPOBAHNE

10.3.3. OcobeHHOCTU NpoBeAeHUA IK3aMeHa
e Bo3moxHOCTb Nonb3oBaTbLCSA CNPaBoOYHbIMU Tabnuuamu, KanbkynaTopom;
e Bpewms Ha nogrotoBky oTBeTa Mo 6unety 45 MUHYT.

PMa

18.03.01 dusmyeckasa xumms
CtpaHuua 14 3 14

MHaA
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