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COAEPKAHHUE

. [lepeyenp muaHUpyeMBbIX pe3ysbTaTOB OOyUEHHS MO JUCLUUIUIMHE, COOTHECEHHBIX C IUIa-

HUPYEMBIMH pPe3yJbTaTaMH OCBOCHHs 00pa30BaTeIbHON IPOrpaMMBbI

. Henp 1 MecTO TUCHUIUIMHBI B CTPYKTYpe 00pa30BaTeIbHOM MPOrpaMMbl

. Conepxanue paboyeii mporpaMmMbl (00bEM JUCHUTUTHHBI, THITBI U BHbl YY€OHBIX 3aHSATHH,

yueOHO-METOIUIECKOE 00ECIICUCHIE CAMOCTOSATEIBHOM pab0OThI 00YJAOIIIXCS)

. ®oHJ OIICHOYHBIX CPEICTB MO TUCIUTIIINHE

4.1.TlepeueHb KOMIIETEHIIMH C YKa3aHUEM ATAIlOB UX (POPMUPOBAHUS B MPOIECCE OC-
BOCHHUS 00pa3oBaTeibHO mporpamMmMbl. OnucaHue Mmokaszaresneil M KpUTepueB OICHHBA-
HUS KOMIIETEHIIMH Ha Pa3IMYHBIX 3Tanax UX (OPpMHPOBAHHUSA, ONHCAHHE LIKAJ OLlCHHUBA-

HHA

4.2. TunoBble KOHTPOJILHBIC 3aJaHUS WU WHBIE MaTepHUalbl, HEOOXOAMMBIE IS
OLCHKHU 3H8.HPII>1, YMGHI/II\/'I, HAaBBIKOB M OIbITa ACATCIBHOCTU, XAPAKTCPUIYIOIINUX ISTallbl
(hopMHUpPOBaHKS KOMIIETEHIIUN B MPOIECCE OCBOCHMS 00pa30BaTeIbHON MporpaMMbl. Me-
TOAMYECKHE MaTepUasIbl, OMpPEENSIONINE MPOLeTyphl OLIEHNBAHUS 3HAHUM, YMEHUH, Ha-

BBIKOB U OIIBITA ICATEIBHOCTH, XapaKTEPU3YIOIIHUX 3Tanbl (POPMUPOBAHUS KOMITETCHIIUN

4.3. Peiimune-nian oucyuniutul (npu Heobdxooumocmu)

. YueOHO-MeToaudYecKoe 1 HHHOPMAITMOHHOE 00ECTICUCHHE TUCIIUTLTHBI

5.1. TlepedeHb OCHOBHOW W JOIOJHUTENBHON y4eOHOW JUTEpaTyphl, HEOOXOIUMOM

JUI1 OCBOCHUS JUCIUIUINHEI

5.2. Tlepeuenp pecypcoB HMHGOPMAITMOHHO-TEICKOMMYHUKAIIMOHHON ceTu <« HTep-

HET» M MPOTPaMMHOT0 00eCTieYeHHs, HEOOXOUMBIX JIJISI OCBOCHUS JUCITUTITMHBI

. MarepuanbHO-TeXHHUYECKass 0a3a, HEOOXOoAMMast ISl OCYIIECTBICHUs 00pa30BaTEIILHOTO

nponecca no AUCIUILINHE




1. IlepeveHb IUIAHHPYEMBIX Pe3yJIbTATOB 00y4eHHS MO JUCIUIIUHE, COOTHECEHHBIX € MJia-
HHUPYEMbIMH Pe3yJIbTATAMH 0CBOCHHsI 00pa30BaTeIbHON NPOrpaMMbl

B pesynbraTe ocBoeHHs 00pa30BaTENbHON MPOTpaMMbl 00YYAIOIIMNCS TOJKEH OBIAAETh Clie-

JTYIOIIMMH Pe3yJIbTaTaMi 00YIESHHUS 10 TUCITUILTNHE:

PesynbraTsl 00y4yeHus

dopmupyemast KomreTeHIus (C
yKa3aHHEM KOj1a)

3Hanusg MaTeMaTUYECKHH anmapar, HeoOXoau-
MBII 17151 pelieHus Mpo(ecCHoHaNIbHBIX
3a/1a4 B 00J1aCTH XMMHUHU ¥ MaTepUalio-
BCJICHUS

OCHOBHBIEC TEOPETHUECKHE TIOJIOKECHHS
CMCXKHBIX C XI/IMI/Iel\/'I eCTeCTBeHHOHaY‘-I-
HBIX THUCIUATUIMH

OIIK-3 roToBHOCTBIO IPUMEHSTh
(byHIaMeHTaIbHBIC MAaTEMaTHYECKHE,
€CTECTBEHHOHAYYHBIE U OOILIEHHKE-
HEpHBIC 3HAHUS B MPOECCHOHATBHON
IEATeTLHOCTH

OCHOBHBIE ATallbl Pa3BUTHSI XU-MUU;
Hay4YHbIE JOCTKEHUS Han0OoJiee BbI-
JAIONINXCS OTEUECTBEHHBIX U 3apy0Oex-
HBIX XMMHUKOB, WX BKJIaJI B Pa3BUTHE
XUMUH.

[TK-4 cnocoOHOCTBIO HCIOJIB30BATh
B HCCJICJIOBAHMAX U pacyeTax 3Ha-
HHS O METOJaX HMCCIIEIOBAHUS,
aHajgu3a, JTUAarHOCTUKH U MOJIEIIH-
pOBaHUs CBOMCTB BellecTB (Mare-
pHaioB), PU3NUIECKUX U XUMHUYE-
CKHUX MpOoIleccax, MPOTEKAIINX B
MaTeprajgax MpHu UX MOJTYICHHH,
00paboTke 1 Moau(UKaUU

YMEHHUSl | pelaTh TUIOBbIE yueOHbIE 3a/1auu 1O
OCHOBHBIM pa3JiejlaM MaTeMaTUKU U €C-
TECTBCHHOHAYYHBIX JUCLUIIINH

OIIK-3 roTOBHOCTBIO IIPUMEHSTH
(hyHIaMeHTaTbHBIC MATEMaTUIECKHE,
€CTCCTBCHHOHAYYHBIC U OOIICHHKE-
HEpHBIE 3HAHUS B MPO(eCCHOHANBHOMN
JeATEIBHOCTU

OLIEHUBATh XMMHUUYECKHE TOHATHUS U 3a-
KOHBI B CJIOKHOU CUCTEME BO33PECHUI
COBPEMEHHON XUMHUHU

IIK-4 cnocoOHOCTHIO UCITOIb30BaTh
B UCCJICAOBAHUAX U pacquax 3Ha-
HHS O METOIAaX MCCIIEIOBAHUS,
aHajn3a, JUarHoCTUKHU U MOJCIU-
pPOBaHUs CBOMCTB BeliecTB (Mare-
pHaIOB), PU3UUECKUX U XUMHYE-
CKHX MPOIIeccax, MPOTEKAIINX B
MaTepI/IaJIaX HpI/I nux HOJIy‘-IeHI/II/I,
00paboTke ¥ MoIUPUKAIIUH

HaBBIKaMH pa0bOTHI ¢ y4eOHOH JuTepa-

Bnane- TYpOI, OCHOBHON TEPMUHOJIOTHEN U
HUsl (HaBbI- MOHSTUMHBIM arnmapaToM 6a30BbIX Ma-
K/ OTIBIT TEMaTUYECKUX U €CTECTBEHHOHAYYHBIX
NEeATENbHO- | AUCLUIUINH

OIIK-3 roToBHOCTBIO IPUMEHSTh
(dyHIaMeHTaIbHbIE MaTEeMaTHIECKHE,
€CTCCTBCHHOHAYYHBIC U OOIIEHHKE-
HEpHBIC 3HAHUS B MPOECCHOHATBHON
JeSITebHOCTH




CTH) HaBBIKaMH 00s13aTeIbHOr0 03HakomiieHus: | I1K-4 criocoOHOCTBIO HCIIOIB30BATh
C TPEBICTOPHEH TOTO MJIM HHOTO BOMIPOC, | B MCCACIOBAHUSAX M pacyeTax 3Ha-
IIOCTABJICHHOI'O B €I'0 HpaKTI/I‘-IeCKOI\/'I Ha- HUA O ME€TOOdaX UCCIICAOBAHNUA,
YYHOU U MeIarOrMYeCKOM JAEATEIbHOCTH. | aHAIn3a, THAarHOCTUKH U MOJICIIH-
pOBaHUs CBOMCTB BellecTB (Mare-
pHaioB), PU3NIECKUX U XUMHUYE-
CKHUX IpoIleccax, MPOTEKAIONIUX B
MaTepHaax Mpy UX MOJy4YEeHUH,
o0paboTke 1 MoaupUKAIUN

2. Heab 1 MecTO TUCHHUIIMHBI B CTPYKTYpe 00pa30BaTe/ibHOI MPOrpaMMbl

Lens QUCHUTIINHBI.

- pacKphITHE CBsI3el MKy (PU3NYECKUMU U XUMUYSCKUMU SIBIICHUSMHU U HAa 3TOH OCHOBE 00-
Jiee Ty00KOe MOHMMAaHUE CYINTHOCTH XUMHUUYECKHUX MPOIIECCOB, MPOTEKAIONMUX B MPUPOJIC U TEXHHUKE,
MyTel U CocOO0B yIPaBIEHUS MOCICIHUMHU.

Jucuummna «Du3nyueckas XUMHUSI» OTHOCUTCA K 0a30BOi 4acTu 0O0pa3zoBaTeiIbHOM Mporpam-
MBI.
JucuumnirHa u3yvaercst Ha 2 Kypee B 3 ceMecTpe.

Jl1s OCBOEHUS AUCUUILIMHBI HEOOXOJMMBI KOMIETEHIIMH, CHOPMHUPOBAHHBIE B paMKaxX HU3y4eHHsI
aucuuIuIHbel «Heopranndeckas U opraHuueckast XuMusi». [ ycBoeHust Kypca (GuU3NYecKOd XUMHUH
TpeOyeTcsl BIaJieHUe onepanusMu AuddepeHInpoBanus (B TOM YHCIIE C YaCTHBIMU MTPOU3BOIHBIMH),
MHTETPUPOBAHUS, METOJAAMHU PEIICHUS NMPOCTHIX OOBIKHOBEHHBIX MU(PEepeHINATbHBIX YpaBHEHUH.
CTyneHT AOJKEH UMETh NPEACTaBICHUE O CTPOSHUH BEIIecTBa, (a30BbIX MEpexoax U OOIIUX 3aKo-
HOMEPHOCTSIX XUMUYECKUX IIPOLIECCOB.

3. Conep:xanue padoueii mporpaMmbl (00beM AUCHUTIJIMHBI, TANBI U BUbI Y4eOHBIX 3aHS-
THii, y4eOHO-MeTOINYeCKoe 00ecIevYeHrne CaMOCTOSITEILHOMH PadoThl 00yYaAKIIMXCS)

Copneprxanue paboueil nporpammsl npejacraieHo B [Ipunoxenun 1.




4, DoHJ OLIEHOYHBIX CpeaACTB MO JTMCHUIIJINHE

4.1. IlepeyeHb KOMIIETEHINI ¢ YKa3aHUEM 3TanoB X ()OPMHPOBAHUS B IIpoLiecce OCBOCHUs 00pa3oBaTe/IbHOM nNporpaMmel. Onucanue mno-
Ka3aTeseil 1 KpUTepHeB OLCHUBAHHUS KOMIIETEHIIMI Ha Pa3IMYHBIX 3Tanax uX GopMHPOBAHHUS, ONIMCAHME IIKAJ OLlCeHUBAHUS

OIIK-3 ['0TOBHOCTh NMPHUMEHATH (yHJAaMEHTAIbHbIE MaTeMaTHYeCKHe, €CTEeCTBEHHOHAYYHbIE U OOIIEMH)XEHEPHbIE 3HAHUS B MPO(ECCHOHATBLHON

NEeSITEIIbHOCTH
Oran [Inanupyembie pe3yiib- Kputepuu orieHMBaHUS pe3yIbTaTOB OOyUCHHS
(ypoBeHb) TaThl 00y4YCHUS
OCBOEHHUSA TMOKa3aTelIN JOCTHXKE- 2 («He ynoBnerBopu- 3 («Y noBieTBOpHU-
( (ey p ( p 4 («Xoporo») 5 (<OTnuyHO»)
KOMIIETEH- | HHs 3alaHHOTO YPOBHS OC- TEILHO») TEIBHO»)
17071 BOCHUSI KOMITETCHITHT)
Hep- 3Ha’I‘L: He wmoxer IMPUBECTU Nmeer MMpEaACTaBJIICHUC Nmeer MMpEaACTaBJIICHUC Nmeer YCTKOC, LCIO0CT-
BBI  JTam | MAaTEMAaTHYECKU amnmapar, | IpuMepsl  HMCIOJIB30BAHMS | O CIHOCO0aX HCIONB30BAHMS | O CHOCO0aX HCIONB30BAHMS | HOE MPEACTABICHHE O CIIO-
(ypOBeHB) HeO6XOI[HMBH>i I pe].He' MAaTeMAaTUYCCKOT'O alrapara | MaTCMaTU4YCCKOIro arrmapara | MaTeMaTUYCCKOro arimapara co0ax HCHOJB30BaHUSI Ma-

CKHUEC IIOJIOXKCHHUIA CMCKHBIX
C XHUMHEH ecTeCTBEHHOHA-
y‘IHBIX AUCIHUIIIINH

JlelleHnn 0a30BbIX TOHATHI
1 HOPMYITUPOBKE OCHOBHBIX
3aKOHOB CMEXHBIX C XHMH-
e €CTECTBEHHOHAYYHBIX
JUCTIMILITIH

0 comep)KaHWW OTHEINBHBIX
pa3ienoB CMEKHBIX C XUMU-
en €CTECTBEHHOHAYYHBIX
JUCUUIUINH, HO JOIYyCKaeT
HETOYHOCTH B  (hopMyIH-
pOBKax

0 COAepKaHWH OCHOBHBIX
pa3fenoB CMEXHBIX C XHUMH-
e €CTECTBEHHOHAYYHBIX
OUCLUUIUTAH, 3HAaeT TEpPMH-
HOJIOTHIO, OCHOBHBIE 3aKO-
Hbl ¥ TIOHWMAeT CYIIHOCTh
o0ImuX  3aKOHOMEPHOCTEH

STHX 00JacTel 3HAHUA

HUS Npo(ECCUOHATBHBIX | IpH pElICHHH 3a4ad B 00- | IPH PEIICHHH 3amad B 00- | OpH PEIICHHH 3aiad B 00- | TEMATHYECKOrO  armapata

3a7a4 B OOJAaCTH XUMHH W | jacTé XUMHH H MaTepHaio- | JJaCTH XUMHH M MaTepualio- | JaCTH XMMHU W MaTepHajlo- | IpU pelIeHHH 3ajgad B 00-

MaTCpHaAIOBCACHUA BEICHUS BEJICHUS, HO JOMYCKAeT He- | BEICHHUS JIaCTH XMMHH M MaTepUaio-
TOYHOCTH B (POPMYITUPOBKAX BEJICHUS

OCHOBHBIE  TEOpeTHhye- 3arpynHsieTcs B oOmpe- Umeer mpencrasieHue Umeer mpencrasieHue Hmeer ueTkoe, menoct-

HOE TIpeCTaBICHHE 00 00-
111170:¢ 3aKOHOMEPHOCTSIX
CMEXHBIX C XUMHEH ecTecT-
BEHHOHAYYHBIX JTUCIHILIUH
U croco0ax WX HCIOIb30Ba-
HUS TIpH pemeHun mpodec-
CHUOHAJILHBIX 33724 B o0Jiac-
TH XMMHUA W MaTepuajoBe-
JICHUS




Bropoii YmeThb He ymeer YMeeT pemarh TUIIO- YMeer pemars KOMOH- YMeeT pemath 3ajayu
starm  (ypo- pemarhk THUIOBEIE y4eO- BbIC 3a/aun U3 0a30BbIX | HUPOBAHHBIC 3aaud W3 Oa- | MOBBINICHHOW CIOXHOCTH W3
BCHB) HbIC 3aJladydl TI0 OCHOBHBIM KYpPCOB  €CTCCTBCHHOHA- | 30BBIX KYPCOB €CTECTBEHHO- | 0a30BBIX KYPCOB €CTECTBCH-

paszenaM MaTeMaTuKy M ecTe- YYHBIX AUCUIUTUIHH HAYYHBIX TUCIUILTAH HOHAYYHBIX JUCIHTLINH
CTBEHHOHAYYHBIX JUCIUTUINH

Tpetnii Bnaners. He Bnaneer Bmangeer HaBbpIKaMH Braneer HaBBIKaMHu ca- Bmaneer HaBBIKAMU
stan  (ypo- HaBBIKAMH  pabOTBl ¢ BOCIPOU3BEACHUS OCBO- | MOCTOSITETLHOTO ~ W3yYEHHS | KPUTHYECKOTO aHanu3a
BECHb) yueOHOU jMTeparypoif, oc- S€HHOTO Y4eOHOTrO Mare- | OTACIBHBIX pa3leNioB yd4eO- | yueOHoH mHbopMmarmu, ypo-

HOBHOI TEpMUHOJOTUEH U TO-
HATHWHBIM ammapaTtoM 0a3o-
BBIX MAaTEMAaTHYECKUX U €CTe-
CTBEHHOHAYYHBIX JTUCIUTUINH

puana, B IEJIOM BIaJceT
OCHOBHOW TEPMHUHOJIOTH-
el M NOHATHHHBIM aIma-
paToM 0a30BBIX MaTeMa-
THYECKHUX M €CTECTBEHHO-
Hay4HBIX TUCLUUILINH

HOM JuTEparypsl, BIaJIEeT
OCHOBHOM TE€PMHUHOJIOTUEN U
MOHATUIHBIM anmapaTom
0a30BBIX MATEMaTUYECKUX WU
€CTeCTBEHHOHAYYHBIX

LUIUIHH

ITHcC-

BEHb BIAJICHUS TEPMHHOJO-
ruel M TOHATUMHBIM aIlla-
paToM TO3BOJSIET (POPMYITH-
pOBaTh BBIBOABI U YYacTBO-
BaTh B JIUCKYCCHUU IO y4eO-
HBIM BOIIpOcaM 0a30BBIX Ma-
TEeMaTUYSCKUX M €CTECTBEH-
HOHAYYHBIX JUCITUTUTHH

IIK-4 crmocoOHOCTBIO MCMOJB30BaTh B MCCIENOBAHMIX W pacueTax 3HAaHMWs O METOJAaX HMCCIICIOBAaHMS, aHAIW3a, TUarHOCTHKHA W MOJEIUPOBAHUS

CBOMCTB BelllecTB (MaTepuaioB), GU3NIECKUX M XUMHUUECKHX MPOoIeccax, MPOTEKAIOUIMX B MaTepraliaX pH UX MOJy4YeHHH, 00paboTKe 1 MOIU(PHUKAIIIH

Oran [Inanupyemsle pe3yib- Kputepun orieHnBaHUs pe3yabTaToOB O0YUYEeHUs
(ypoBeHb) TaThl 00yYEHHUS
OCBOCHMS (mokasarenu TocTiKe- 2 («He ynosierBopu- 3 («Y moBnerBopu- 4 (Xopomo») 5 (OmaHO»)
KOMIIETCH- | HUSA 33JJaHHOTO YPOBHS OC- TEILHO») TEIBHO»)
015071 BOCHUSI KOMITCTCHIINH)
Ilep- 3HAaTh OCHOBHBIE 3TaIlbl He 3naer o0umx xumu- HcnsiTeiBaCT  ompe- Bnaneer HadanbHbBIMU CriocobeH K rpamor-
BBl  OTall | pa3BUTUS XMMHH, HAy4HbIC | YECKMX ITOHATHM U HE YMEET | JCICHHBIC 3aTPyJHEHMs | HABBIKAMH W YMEET IpHU- | HOMY pacpeeNIeHAIO
(ypoBeHb) | OCTHIKEHHUSI HamOoJiee BBI- | IPHUMEHSTh 3aKOHBI K pellle- | IPU PEIICHHH 3a1ad IO | MCHSATHh IOJY4YCHHBIC 3HA- | BDEMEHH W PacCTaHOBKE

JAIOIIUXCSA  OTEYECTBEHHBIX
1 3apyO0eKHBIX XUMHUKOB, UX
BKJIaJ B Pa3BUTHE XUMUU

HUIO MPOCTBIX 3a1a4 I10 XU-
MU

XUMHHU

HUA K pCHICHUIO 3a/a4d I10
XUMHUH, a TaKXKE HCIIOJIb-
30BaTb 3HAaHUA IIpU II0-
CTPOCHUU CCPbC3HBIX 3a-

IPUOPHUTETOB B BHIMOJIHE-
HUU paboThHI




a4 B XUMHYECKOU obuac-
TH

Bropoit YMeThb OlleHMBaTh XWU- CtpeMutrcs  BBINOJ- [Tonumaer Crocoben k dopmy- KonTpomupyer — dax-
stanm  (ypo- | MUYECKHE TIOHATHS M 3aKO- | HUTh Pa0OTy KaueCTBEHHO, | BAXXHOCTh K IOJAXOIY | JUPOBKH OCHOBHBIX XHMH- | TOPBI, CIOCOOHBIC IOBJIH-
BEHb) Hbl B CIOXHOW cucTteMe | 3pPEeKTUBHO  TMOAOUPACT | PEIICHUST XUMUYECKOW | YECKUX TPHUHIIMIIOB UC- | SITh HA BBINIOIHSAEMYIO pa-

BO33pEHUN COBPEMEHHOW | HEOOXOMMBbIE METO/IbI 3aJauyd, OJHAKO HE | CIeJOBATEIbCKOM pabOThl | OOTY, MPU HEOOXOIUMOCTH
XUMAHU KOHTPOJIUPYET KOPPEKTHPYeT CBOU JCHi-
Ka4yeCTBO TMOJYYECHHBIX CTBUS
pE3yIbTaToB

Tpetnii Bnanets HaBbIKaMH He croco0eH UcneIThBaeT CloX- Bmaneer nmocraToyHbIM [Toka3piBaeT yBEpeH-
stann  (ypo- | 00s3aTeIbHOTO O3HaKOMIIe- | A3 (EKTUBHO HOCTHU TIPH OTIPEJICTICHUH | KOJIMUECTBOM 3HAHWH 110 | HO€ BIAQJICHUE 3HAHUSIMHU
BCHb) HUS C TPEIBICTOPUEH TOTO | UCIOJIH30BaTh CBOM | BbIOOpa HEOOXOJMMOTO | BBIOOPY METO/Aa, IIpUMeE- | BO MHOTHX HaIlpaBICHUSIX

WIM WHOTO BOMNpOCa, TO- | 3HAHUS B HAyYHOU | XUMHYIECKOTO METOa | HIEMOI'O I OAHHOIO HC- | XUMHYECKOTO aHaIM3a
CTaBJICHHOTO B €r0 MPaKTH- | IEATCIbHOCTH. JUTST MOCTYDKEHMS LIENTA CIeI0BaHUs

YECKOW Hay4YHOM W Ienaro-
TUYECKOH NESITEILHOCTH

Kpurepusimu olleHHBaHUS SBISIOTCS Oa/Uibl, KOTOPBIC BBICTABISIFOTCS TPEMOAaBaTeeM 3a BUJIbI ISSTEIbHOCTH (OIIEHOYHBIC CPE/ICTBA) MO UTOraM
U3yUYEHUS] MOYJIeH TUCIUILTNHBI, IEPEYHCICHHBIX B PEHTHHT-IIAaHE TUCIMILIHNHBI, IS 9K3aMeHa: TEKYIIHi KOHTPOoJIb — MakcuMmyM 40 6amioB; pyoex-
HBII KOHTPOJIb — MakcuMyM 30 6a10B, moonpuTenbHble 6amisl —mMakcumyM 10.

Ikanel orleHUBaHuA i1 DK3aMEHa.

ot 45 10 59 6a110B — «yTOBIETBOPUTEIIHHO;

ot 6010 79 6am10B — «XOpOILIO;

or 80 0aJU10B — <OTIIMYHO.




DK3aMeHAIIHOHHEIE OMJIEThI
3K3&M€H ABJIACTCA OLICHOYHBIM CpeI[CTBOM JJIA BCEX 3TAIIOB OCBOCHUA KOMHCTGHHI/Iﬁ.

TunoBble MaTepPUAJIbI K IK3aMEHY

IlepBbIii MOAYIb

1. OcCHOBHblE MOHATUA XMMUYECKOM TEPMOANHAMMUKN: cucTema, $pasa, KOMNOHEHT. TepMmogMHaMUYecKme
nepemeHHble. IJKCTEHCUBHbIE W WHTEHCUBHble MepemMeHHble. [locTynat pasBHoBecuA. HyneBol 3aKoH
TEPMOAMHAMMUKMN.

2. YpaBHeEHMA COCTOAHMA CUCTEMbI. YpaBHEHWEe COCTOAHWA MAeaNbHOro rasa. YpaBHeHue BaH-gep-
Baanbca AnA peanbHoro rasa. BupmanoHble ypaBHeHuMA.

3. T[epBblii 3aKOH TepMOAUHAMUKK. Ero dopmynmnpoBka mn cneactama. PyHKUMKU COCTOAHUA N GYHKUMK
nytn. TennoTa, pabota U U3MeHeEHUE BHYTPEHHEW 3HEPrum Aasa Pas/IMYHbIX MNPOLLECCOB B MAEA/NbHOM rase.
dHTaNbNUA. BbluMcneHne n3meHeHUn BHYTPEHHEN SHEPTUUN U SHTANIbNNKN N3 ONbITHLIX AAHHDIX.

4. 3akoH lecca. TennoTbl peakumii Qy 1 Qp. CTaHAaPTHbIE SHTAaNbMUN XMMUYECKUX PEAKLMNA. DHTaNbMNUMU
06pa30BaHUA XMMUYECKUX COEAUHEHUN.

5. Tennoemkoctn. Wx onpeageneHve B  KAACCMYECKOM UM CTAaTUCTMYECKON  TepMOAMHaMMKe.
Mcnonb3oBaHWe TENJI0EMKOCTEN ANA PACHETOB USMEHEHUA SHEPTUU, SHTANbMUKN U SHTPOMUMU.

6. 3aBMCUMMOCTb SHTANIbNUI XMMUYECKMX PEAKLNI OT TemnepaTypsbl. YpaBHeHne Kupxroda.

7. BTOpOl 3aKOH TEPMOAMHAMMKW. DHTPONUA, KaK OYHKUMA COCTOAHMA. MI3MeHeHMe SHTponuu npu
HeobpaTMMbIX NpoLeccax.

8. MaTemaTunyeckmii annapaTt TepmMoanHaMuKKU. PyHOoameHTanbHoe ypaBHeHMe M66ca. BHyTpeHHss
SHeprua, Kak ogHopogHaa ¢yHKUMA obbema, SHTPONUMM W uucna monei. YpaBHeHue [nb6ca-Arorema.
TepmogmHamudeckme noteHumanbl. CooTHoweHnAa MaKcBensna n UX UCMOJIb30BaHWE MPU pacyeTax 3Heprum,
SHTaNbNWUW U SHTPONUKU. YpaBHeHne MMb6ca-FrenbmronbLa.

9. TepmoguHamuyeckme noTeHUManbl (XapaKTepucTmyeckme ¢yHKUMKU) M UX CBOWCTBA. PasnunyHble
$opmbl 3anncK YCAOBUIA TEPMOAMHAMUYECKOFO paBHOBecUA. KpuTepuii camonpou3BOIbHOTO MPOTEKAHMA
npovecca.

10. Xummnyecknin noteHuman. Ero pasnuyHble onpegeneHus. Cnocobbl BbIMUCAEHUA W3MEHEHWUI
XMMMYECKOTO NOTEHLMANA B TEPMOANHAMMUKE U CTAaTUCTUYECKOM TEPMOAMHAMMKE. XUMUYECKMIA NOTEHLMAN U
CTaHAAPTHbLIA XMMWYECKMI MOTEHLMAN MUAEaNbHOrO ra3a. XMMWYECKMI MOTEHLMaN peanbHbiX rasoB U ero
pacyeTbl no metoay netyydectu (dyrutmeHocTH) Jibtonca.

11. XMmMYecKne paBHOBECMA B 3aKPbITbIX CUCTEMAX. YC/NOBME XMMMUYECKOro paBHoBecus. U3otepma
XMMUYeckol peakumn. CtaHaapTHas aHeprus M’mbbca xMmmnyeckomn peakumm.

12. Xummnyeckne paBHoBecuA B ra3oBoit dase. PasznnyHble GopmMbl 3aNMCKM KOHCTAaHT paBHOBECUA U CBA3b
MeXAY HUMW. 3aKOH AEUCTBYIOLLMX MacC U ero TepMOAMHAMUYECKUI BbIBOA,

13. Ycnosua pasosoro paBHoBecusa. Mpasuno ¢pas MNbobeca.

14. dazoBble paBHOBECMA B OAHOKOMMOHEHTHbIX cucTemax. YpaBHeHue KnanehpoHa Knaysuyca. Ero
NPMMeHEeHWe K Npoueccam naasAeHUA, CybanMMaumnm U UCnapeHua B OAHOKOMMOHEHTHbIX cucTeMax (Ha
npumepe H,0). Pasosble nepexoabl nepsoro poaa. Pasosble Nepexoabl BTOPOro poaa.

15. OCHOBHble MOHATUA TEPMOAMHAMMKM PaAcTBOPOB. DYHKUUM CMmelleHna, U3BbIToUHble QYHKUUK
cMmeweHuns. MonbHas sHeprua Tmbbca cmelweHus. MaeanbHble pacTBopbl. 3aKoH Payna m 3akoH [eHpw.
CTaHAAPTHLIA XMMWYECKUA MOTEHLMAN KOMMOHEHTa B KMAKOM M TBEpAOM pactBopax. CTaHOapTHble
COCTOAHMSA "umcToe BelecTBo" 1 "beckoHeuyHo-pa3baBneHHbIN pacTBop”.

16. HenpgeanoHble pactBopbl. MeToa akTnBHOCTEM Jlbtonca. BbluncneHme KoadPpuuUMeHTOB aKTUBHOCTU U3
3KCMEPUMEHTa/IbHbIX AaHHbIX MO AaBAEHMI0O Mapa KOMMNOHEHTOB pacTBopa. TepmMoAMHamMU4yecKan
KnaccmduKauma pacTsopos.

17. ®a3oBble paBHOBECMA B ABYXKOMMOHEHTHbIX CMCTEMaX: 3aBMCMMOCTb PacTBOPUMOCTM BeLLECTBA OT
TemnepaTypbl, KpUockonuma, 3byanockonuaA. IKCTPaKLMOHHOe paBHoBecKe. Ocmoc, ypasHeHue BaHT-Todda.

18. YpaBHeHunsa [unbb6ca-Arorema-Mapryneca. 06o06uweHHoe ypaBHeHne [mn66ca [diorema. MonbHble
(MHTErpanbHbIe) M NAapLManbHble MOJIbHbIE BEIUMYMHDI.

19. Npasuno ¢pas M'Mbbca n ero NnpUMMeHeHWe K PasAMYHbIM AMArPaMMaM COCTOAHMA BUHAPHBIX CUCTEM
(npocTan 3BTEKTMKA, AMarpaMma C KOHIPYEHTHO U MHKOHTPYEHTHO MIaBAWMMCA COeaUHEHNEM).

20. PaBHOBEeCHKE }KMAKOCTb - NAP B ABYXKOMMOHEHTHbIX CMCTEMAX. PasanyHble BUAbI AMarpamm COCTOAHMA
B KoopauHartax: P(x; v,)-Tk(x; v;)-xi(y;). AseoTponHble cmecu. 3akoHbl 'nb66ca KoHoBanosa.



21. XuMmnyeckme paBHOBeCUs B pacTBopax. KOHCTaHTbl paBHOBECUA NPU PA3IMYHOM BblGOpE CTaHAAPTHbIX
COCTOSIHUIA ANA YYaCTHUKOB peakuuun. XMMuUyYeckoe paBHoBecue B pa3baBneHHOM pactsope. BauaHue
WHEPTHOro pacTtBopuTena. FeTeporeHHble XMMUYECKMe paBHoBecuAa € obpasoBaHWem M 6e3 06pa3oBaHUA
TBEPAbIX PacTBOPOB. 3aBMCMMOCTb KOHCTAHT paBHOBecus OT Temnepatypbl. M3o6apa BaHt-Todda u ee
WMHTErpnpoBaHue.

22. TpeTuii 3aKoH TepmoguHamukun. PopmyanposKa HepHcta u popmyamnposka MNnaHka.

23. PacyeTbl  KOHCTAQHT paBHOBECMA C  MCNOMb30BaHMEeM  Tabauy,  CTaHAAPTHbIX  3HAYEHUI
TepMogMHaMmnyeckmx dyHKUN n npuseaeHHoM sHeprium Mmbbea.

Btopoit mogynb

1. KuHeTuuyeckasa KpuBadA. Ee BuA, N8 UCXOAHbIX, MPOMENKYTOUYHbIX BELLECTB M MPOAYKTOB pPeaKuuu.
BbluMcneHne CKOPOCTU peakLLMm MO KUHETUYECKMM KPUBbIM.

2. KuHeTuuyeckas KpuBaA. CKOPOCTb XMMMUYECKON peakuum B romodasHon CUCTEME U CKOPOCTU MO
KomnoHeHTam. CpeZHAA U UCTUHHAA CKOPOCTU. BbluMcneHne CKOPOCTU N3 SKCMEPUMEHTANbHbBIX AaHHbIX.

3. MonekynapHOCTb U NOPAAOK XMMUYECKOM peakunn. MeTtoapl onpeaeneHns NnopsaaKka peakumm.

4. HeobpaTumble peakumu nepBoro nopsaaka. OnpeaeneHme KOHCTaHT CKOPOCTU U3 ONbITHbIX AAHHbIX.

5. Heobpatumble peakuum BToporo nopaaka. OnpeaeneHne KOHCTAHT CKOPOCTM U3 OMbITHLIX AaHHbIX..

6. 3aKOH AeicTBMA Macc M YCNOBUA ero NpumMeHeHuA. KoHCTaHTa CKOpocTu peakuuu. Mopasok peakumn
(cymmapHbIii, NO UCXOAHbIM peareHTam).

7. OuddepeHumnanbHblii U MHTErpabHbIA MeToAbl onpeaeneHma nopaaka peakumm.

8. 3aBMCMMOCTb KOHCTaHTbl CKOPOCTU OT TemrnepaTtypbl. YpaBHeHWe AppeHuyca, BblY4UCAEHUE SHEPTUK
aKTMBALUMM U NPEeA3KCNOHEHLMANbHOTO MHOXNTENA U3 SKCMEPUMEHTAIbHBIX AAHHbIX.

9. MNocnepoBaTenbHble peaKkuMu nepBoro nopaaka. Cuctema anddepeHUManbHbIX ypaBHEHUI AnA
KOMMOHEHTOB peaKLMOHHOM cmecu. OnpegeneHne KOHCTAaHT CKOPOCTEN 13 ONbITHbIX AaHHbIX.

a. O6patumble peakumn. KnHeTnyeckoe ycnoBme paBHOBECUA, KOHCTAHTA paBHoBecuA. YpaBHeHWe s
CKOpPOCTK 06paTMMOl peakuuu NepBOro nopagka. BbluMcieHMe KOHCTaHT CKopocTel npaAmMon M obpaTHoM
peakLMii U3 3KCNEPUMEHTANIbHBIX AAHHbIX

b. MapannenbHble peakuun. OnpegeneHne OTHOCUTE/IbHbIX W abBCOMOTHLIX KOHCTAHT CKOpOCTEW
SNEMEHTAPHbIX CTaAUN U3 KUHETUYECKUX KPWUBbIX PACXOL0BAHUA WCXOAHbIX COEAMHEHUM, HaKOMNAeHUA
NPOAYKTOB PeaKLumii MAN COOTBETCTBYIOLMX HaYaibHbIX CKOPOCTEN.

10. OnpepeneHve Katanmsa. O6wme npuHUMNBLI Katanu3a. Ponb Katanmsa B xumun. [lpumepsl
MEXaHM3MOB KaTa/IMTUYECKUX PeaKLUN.

a. Katanutmuyeckne peakuuun. KUCNOTHO-OCHOBHOW KaTanums. KMHETUYecKMid aHanAn3 MexaHM3MOoB
cneumndryeckoro KMCAOTHOroO KaTanusa (Ha npumepe MoAMPOBaHUSA aLLeToHA).

b. AsTOKaTanus.

¢. KaTtanutnueckume peakumn. PepmeHTaTUBHDIN KaTaans. YpaBHEHME N KOHCTAHTa Muxaaaunca.

11. TepmoANHAMMYECKNI acnNeKT TeopuM abCONOTHBIX CKOPOCTEN peaKL K.

12. PaguKanbHo-UenHble peakuun. HepasseTBneHHble uenHble npouecchl. Mpumepbl O4HO-, ABYX- U
TPEXLUEHTPOBbLIX LENHbIX peakymit. OCHOBHble 31eMeHTapHble CTaZAMM LLEMHbIX MPOLLEeCCOB.

13. PagyKanbHO-UenNHble peakuun. IDHeprua akTMBauuu uenHoro npouecca. O6pbiB  ueneit U
JMMUTUPYIOLWLAA cTaguA npouecca. AanHa uenu.

14. KUHeTUYECKNN aHann3 pagMKasbHO-LEMNHbIX PEeaKUMn (MpUMEHEHME YCNOBUA AJMHHbLIX Lenenh u
MeTOoAa KBa3UCTaLMOHAPHbIX KOHLLEHTPAUUI NpY BbIBOAE YPAaBHEHWUA A1 CKOPOCTM LeNHOro npoLiecca).

15. Knaccmnyeckan Teopumsa snekTpoantTuieckomn anccoumaummn. OCHOBHble NoOKeHUA. HeaocTaTku.

16. CoBpemeHHasa KOHLLeNUMA 3NEKTPOIUTUYECKON guccoumnaumm. MexaHnsmbl 06pa3oBaHUA pacTBOPOB
3N1eKTPOINTOB.

17. TepmoanHaMMyecKme CBOMCTBA PAaCTBOPOB 3/1EKTPO/INTOB.

18. Teopua mexnoHHoro B3ammogenctema leban-Nokkens. Pacuet KoaddumumeHTa akTuBHoCcTU. ObnacTb
npumeHeHna YpasHeHnn [leb6an-NtoKKens nepsoro, BTOPOro U TPeTbero NpubanKeHuA

19. HepaBHOBeCHbIe ABNEHUA B PaCTBOPAX 3/IEKTPO/IUTOB.

20. INeKTponpoBOAHOCTb (YAeNbHAnA, MO/IbHAA) 3NEKTPOSIMTOB: NOHATUA, BAUAHUE Pa3/INYHbIX GAaKTOPOB.

21. YpaBHeHus Konbpaywa u Kpayca-bpes, ux npumeHeHune K cuibHbIM U c1abbiM 3N1€KTPONUTAM.

22. 3¢ dekTbl BuHa n lebana-PanbkeHraHeHa. YpaBHeHne OH3arepa. O6nactb ero npumeHeHums.

23. ManbBaHMYECKNN anemeHT. Mpasuaa MexayHapOAHON KOHBEHUMM O ra/ibBAaHUYECKOM 3/1EMEHTE U
3A4cC.

24. TepMmoaNHAMMKA SNEKTPOXMMUNYECKMX PeaKUMIA B Fra/ibBaHMYECKOM 31eMeHTe. BanaHme TemnepaTtypbl
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Ha 3/[AC aneKTpoxumuyeckoi cuctemol. Pacuet AG, AH u AS Ansa sneKTPOXMMUUYECKUX CUCTEM.

25. MpWYMHbI BO3HUKHOBEHMA CKayKa NOTEHLMaNA HA KOHLLAX S1EKTPOXMMMUYECKON LIEMW.

26. Anddy3moHHbIM noTeHumnan. MNpuimHbl BO3HMKHOBEHMA. MeToabl SAMMUHUPOBAHMS.

27. dneKTpogHble noTeHumManbl. BogopogHaa wkana. CraHaaptHasa 34C uenu.

28. Knaccuodmkaumsa anektponos. MNpumepsbl. YpaBHeHUs HepHcTa ans sTUX 31eKTPoA0B.

29. dneKTpoxmumuyeckme cuctemol. x knaccmdumkauma B 3aBUCUMOCTM OT NPUPOAbI BO3HMKHOBeHMA I/[C.

30. U3mepeHne 3SAC Kak meTod OOUIMKO-XMMUYECKOro WuccnenoBaHua. OnpeaeneHne KOHCTaHT
aunccoumaumm cnabbix anekTponnTos, pH pacTBopos, NponsseaeHMA pacTBopumoct metogom d/C.

31. OcHOBHble NPU3HAKN PaBHOBECHbIX U HEPABHOBECHbIX IN1EKTPOXMMMUYECKUX CUCTEM.

32. XuMunyecKkoe AeCTBUE 3NEKTPUYECKOTO TOKA. BbIXxoa BelecTBa Mo TOKY.

33. MNOTHOCTb TOKa KaK mepa CKOPOCTU INEKTPOXMMUYECKUX MPOLECcCoB.

34.JluMuTHpYIOIIME CTAJANH B AJCKTPOXUMHUYCCKUX peakiusax. llomspusamus 3JIeKTpoaa U TOK
oOMeHa.

35.luddy3nonHas KUHETHKA SJIEKTPOAHBIX TPOIECCOB. TPU OCHOBHBIX YpPaBHEHHS, BBIBOJI
YpaBHEHUs NOJIAPU3ALUOHHON KPUBOA.

CTpyKTypa 3K3aMEHAI[MOHHOTO OUJIeTa.

DK3aMEHAIIMOHHBIN OMJIET BKITIOYAET B C€0sl TPH TEOPETUUYECKHUX BOIMPOCA.
[TpumepHbIe BOMPOCHI [Tl SK3aMEHa!

1. TeopeTnyeckuii BOmpoc.

2. TeopeTrnueckuii Bompoc.

3. Teopetnueckuii BOmpoc

O06pa3zerr PK3aMEHAIIMOHHOTO OMIIeTa

MHWHOBPHAYKH POCCHUU

denepanpHOE TOCYAAPCTBEHHOE OFOKETHOE 00pa30BaTEIbHOE
YYPEKICHHUE BBICIIETO 00pa30BaHHs
«BAIIKUPCKNU I'OCYJAPCTBEHHBIM YHUBEPCUTET>»

XuMU4ecKuil paKyiabTeT

Hampasnenue 22.03.01IMarepuanoBeicHIE U TEXHOJIOTHS MaTEPHAIIOB

Huciunnuna Ouznyeckas XuMus

3K3AMEHAIIMOHHBIN BUJIET Ne 2

1. 3akon I'ecca. Temnotsl peakiuit Qu u Qp. CtannapTHBIE SHTATBIUN XMMUYECKUX PEAKLIUH.
DHTAIBINUHA 00pa30BaHUS XUMUYCCKUX COCTMHECHUM.

2. HeuneanbHble pacTBopbl. MeTox aktuBHOCTeH JIbtonca. Beruucnenue ko3 puineHToB akTus-
HOCTHU M3 SKCIIEPUMEHTAIbHBIX JaHHBIX IO JABJICHUIO Iapa KOMIIOHEHTOB pacTBopa. TepMoanHamu-
yeckas Kiaccu(uKanus pacTBOPOB.

3. PacueTsl KOHCTaHT paBHOBECHUS C UCIOJIb30BAHUEM TAOJUL] CTAHIAPTHBIX 3HAYCHUH TEPMOH-
HaMHUYECKUX (DYHKIMU U puBeneHHOM 3Heprun [ nboca.

3aB. kadenpoit puznIecKo XUMHUN
U XuMHuueckoi sxkonoruu baml'V, mpod. A.I'. Mycradun

20__-20__yu.r. Kagenpa ®X u XD
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Kputepun u metoauka orenuBanus (B 6amiax):

- 25-300am10B BBICTABIISIETCS CTYJEHTY, €CIIM CTYJICHT Ja MOJHBIC, Pa3BEPHYTHIC OTBETHI Ha
BCE TEOPETHUECKUE BOMPOCH! OMjIeTa, MPOJEeMOHCTPUPOBAII 3HAaHHE (DYHKIIMOHATBHBIX BO3MOKHOCTEH,
TEPMHUHOJIOTUH, OCHOBHBIX 3JIEMEHTOB, YMEHUE MPUMEHATh TEOPETUUECKHE 3HAHUS MIPH BBITTOJIHEHUU
NpakTUYecKuX 3aaanuil. CTyneHT 0e3 3aTpyIHEHHI OTBETHI Ha BCE JOMOTHUTEIBHBIC BOIIPOCHI.
[TpakTrueckas 4acTh pabOTHI BBHITIOJIHEHA MTOJTHOCTHIO O€3 HETOYHOCTEH 1 OIMHUOOK;

- 17-246an10B BBICTABIISIETCS CTYIEHTY, €CIIM CTYJICHT PACKPBLII B OCHOBHOM TEOPETUYECKHE
BOIIPOCHI, OJTHAKO JOMYIIEHbl HETOYHOCTH B OMPE/IeIEHUN OCHOBHBIX NOHATUH. [Ipu oTBeTe Ha 10-
MOJTHUTEIbHBIE BOIPOCHI JIOMYIEHbI HEOOJIbIINE HETOUHOCTH. [IpH BBHITIOTHEHUH MPaKTHYECKOM Jac-
TH pabOTHI IOMYIIEHBl HECYIIECTBEHHBIE OIINOKH;

- 10-166a10B BBICTABISIETCS CTYIEHTY, €CIIH IIPH OTBETE Ha TEOPETUYECKHUE BOTIPOCHI CTY-
JICHTOM JOMYIIEHO HECKOJIbKO CYIIECTBEHHBIX OMNOOK B TOJIKOBAaHMHM OCHOBHBIX MOHATHIL. Jloruka u
MOJTHOTA OTBETA CTPAAAIOT 3aMETHBIMH U3bsIHAMH. 3aMETHBI MPOOEIbl B 3HAHUN OCHOBHBIX METOJIOB.
TeopeTnueckne BOIPOCHI B LIETIOM U3JI0KEHBI JOCTATOYHO, HO C MPOIycKkaMu MaTepuana. Mmerorcs
NPUHIUIHATIBHBIE OIIMOKHU B JIOTHKE MIOCTPOCHUS OTBETA Ha Bonpoc. CTyIeHT He PelIni 3a/1a4y WU
MIPU PEIICHUU JOMYIIEHBI TPyObIe OTUOKH;

- 1-1006a1510B BBICTABISETCS CTYACHTY, €CIIM OTBET HAa TEOPETUUECKHE BOIIPOCHI CBUIETEIBCT-
BYET O HEMIOHMMAaHUU U KpaliHe HEMOJHOM 3HAHUU OCHOBHBIX MOHATHUH U MeToZ0B. OOHapyKHUBaeTCs
OTCYTCTBHE HABBIKOB IIPUMEHEHUS TEOPETUUCCKUX 3HAHUHN MPU BHITIOJTHEHUH MTPAKTUICCKHUX 3aJaHUH.
CTyneHT He cMOT OTBETUTh HU Ha OJIMH JIOIOJHUTENBHBIN BOIIPOC.

[epeBon ouenku n3 100-0am1pHON B 4eTHIPEX0AJUIbHYIO TPOU3BOAUTCS CIEIYIOIIUM 00pa-
30M:

- orinuHo —oT 8010 1106ammoB (Bkiaovas 10 moompuTenbHBIX OaIOB);
- xoportio —ot 60 10 79 6anos;

- YAOBJIETBOPUTEILHO — OT 45 10 59 6amos,;

- HEYJIOBJICTBOPUTEILHO — MeHee 45 6aos.

YcTHBIN HHAUBUAYAJIBHBIN 0ONIPOC

Y CTHBIN MHAUBUAYAIBHBIM OMPOC MPOBOAMUTCS MOCIE U3YYEHUS HOBOM TE€MbI C IEIBIO BbISC-
HEHUs HanboJiee CI0KHBIX BOMPOCOB, CTETICHN YCBOCHUSI HH(OPMAIIUH.

CTylleHT u3Jiaraet cojepkaHrue BOnpoca U3y4eHHON TEMBI.

Kpurepuu n Meroanka olleHUBaHUS:

- 5 0asyI0B BBICTABIISIETCS CTYACHTY, €CJIM TOYHO UCIOJIB3YETCsl ClIelnalIn3upOBaHHas TEPMU-
HOJIOTHS, TOKa3aHO YBEPEHHOE BJIaJIeHUEe HOPMAaTHBHOM 0a30ii;

- 4 Gara BBICTABIISIETCS CTYACHTY, IONYIIECHBI OJIUH-ABA HEI0OUETA MPU OCBEIIEHUU OCHOBHO-
ro COAEPIKaHUs OTBETA, HET ONPEIEICHHOM JIOTMUECKON MTOCIEI0BATEIbHOCTH, HETOUYHO UCIOJIb3yET-
Csl ClleUaIu3UpOBaHHAs TEPMUHOJIOT U,

- 3 0asia BBICTABIISETCS CTYACHTY, HET OOIIEro MOHUMAaHHUS BOIIPOCa, UMEIOTCS 3aTPyTHEHUS
WM JTOMYIIEHBI OUTMOKH B OMpe/Ie]ICHUH MOHSITHH, HCIIOJIb30BaHUN TEPMUHOJIOTHH.

Ipome:kyTOUHBINi KOHTPOJIb 3HAHMI CTY/IEHTOB (CO/Iep:KaHNe KOJIOKBUYMOB)
IIporpamMma KO/IIOKBHYMA 110 XUMHY€CKOH TePMOAUHAMUKE

TepmonuHamMHUYecKue CUCTEMBI, UX KiacCU(UKaIMs, TepMOAMHAMUYECKUN MeToA UX onucanus. Tep-
MOJIMHAMHUYECKOE COCTOSTHUE CUCTEMBI. TepMOMHAMUYECKHIE MTapaMeTPbl COCTOSTHUSI CUCTEMbI - HHTEHCHB-
HbBIE U SKCTCHCUBHBIE.

Tepmoaunamuueckue mpouecchl. CaMOIpOU3BOIbHBIE U HECAMOMPOU3BOJIbHBIE, TEPMOAMHAMUYECKH
oOpatumble 1 HeoOpaTUMbIE, PABHOBECHBIE 1 HEPABHOBECHBIE ITPOLIECCHI.

ITepBoe Hayaso (3aKOH) TEPMOAMHAMHKH, €TO COJCPIKAHUE U MATEMATHUYCCKUE BhIpaKeHUs. BHYTpeH-
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Hsisl dHeprus, SHTanbnusa. Mx cpoiictBa. Temmora m paboThl paznuyHoro ponaa. OO0OIIEHHBIE CHIIBI U
00001IIeHHBIE KOOPIMHATHI. BhIdnciieHre n3MEHeHUI BHYTPEHHEH SHEPIHH, TEIUIOTH U PadOTHI TP TPO-
TEKaHUM PA3IUYHBIX MpoleccoB. TermmoeMKocTh. TemIoeMKOCTH Kak Mepa U3MEHEHHsl BHYTPEHHEN 3Hep-
TUU WX SHTAJIBIUH C I3MEHEHHEM TEMITepaTyphl. 3aBUCUMOCTD TETUIOEMKOCTH UHIMBUTYaTbHOTO BEIIECT-
Ba OT TEMIIEPATYpHI.

[lepBoe Ha4aO TEPMOAWHAMUKHN U DHEPTETHKA Pa3IMYHBIX IMporeccoB. 3akoH ['ecca, ero dhopmynu-
poBka. CrenctBusa U3 3akoHa ['ecca W uX MpUMEHEHHE U TEPMOXMMHYECKUX pacyeToB. YpaBHEHHE
Kupxroga. Meroap! pacuera TEIIOBBIX 3(PPEKTOB Pa3NUUHbIX (HUBHMUECKUX U XUMHYECKUX IPOLIECCOB.
Tabmuibl cTaHAAPTHBIX TEPMOIMHAMUYECKUX BEJIMYMH M UX UCIOb30BaHUE B TEPMOJMHAMUYECKHX pacue-
tax. Pacuer TeruoBbix addextoB o ganabM H° u H®; -H® wm H°,98 u H®; - H°298 Pacuers! ¢ ucmons3o-
BaHMeM ypaBHeHws1 [ 'n00ca - ['enpmrosnsiia.

Bropoe Havano (3akoH) TepMOAMHAMHKH. TepMOIMHAMHYECKHE METO/bI PACCMOTPEHHS BOIPOCA O
BO3MOKHOCTM M HampaBjIeHUH CaMONPOU3BOJILHOIO MPOTEKaHUs ImporeccoB. CTaTUCTHUECKas MpUpoja
BTOPOTO 3aKOHA. YPaBHEHHE BTOPOT'O 3aKOHA JJI 0OpaTUMBIX U HEOOpaTHUMBIX MporeccoB. DHTponus. Eé
OCHOBHBIE CBOICTBA. DHTPOMNUS KaK KOOpPAWHATA COCTOSIHUS B SIBJICHUSIX TeruiooOMeHa. MeTtosibl pacuera
M3MEHEHMS SHTPOIUH TIPY MPOTEKAHUM PA3IMIHBIX MPOLECCOB. AOCOMIOTHAs SHTpoIHs. Beruncienue adbco-
JIFOTHOM SHTPOIHHU U €€ M3MeHeHusl. FI3MeHeHre SHTPONHY U30JIMPOBAHHOM CUCTEMBI M HAlIPaBJICHUE TPOLIECCA.
Kpureprn BO3MOKHOCTY HampaBlIeHVs U TIpeZesa POTEKaHMUsl Pa3IMUHBIX IIPOLIECCOB B U30JIMPOBAHHOM CHC-
TeMe.

OOBCIMHEHHOE ypaBHEHHE TIEPBOTO M BTOPOrO HAYal TEPMOIMHAMUKH ((yHIAMEHTAILHOE ypaBHECHHUC
I'u66ca). 3Hauenue storo ypaBHeHus. @yHmaMeHTaIbHbIC ypaBHeHHs [ MO0Ca 1711 OTKPBITBIX U 3aKPBITHIX CHC-
TEM.

Meron TepmonmHamudeckux (yHkImi [r00ca. BHyTpeHHsIE SHEprusi W SH-TAIBINS KaK W30XOPHO-
W303HTPOINHUIHBIN 1 H300apHO-M309HTPONMIHBIN TOTCHITAIBL.

Oneprust ['enmsmronbiia u sHeprust [ 66ca, nx nonmasie muddepentmansl, coiictBa Fu G. YcnoBust paBHo-
BECHS U TIPOTEKAHMSI TIPOIIECCOB TPU MOCTOSIHCTBE JABJICHUS U TEMIIEPATyphl i 00beMa U TEMITEPATYPHI.

Xapaxrepuctideckue (GyHkimn. Vx cBoiictea. Ces3u Mexny HUMH. EctecTBeHHBIE TiepemMeHHble. Kpurepun
BO3MOYKHOCTH CaMOIIPOM3BOJIBHOTO TEYEHHUS TPOLIECCOB M KPUTEPHU YCTOWYMBOIO PAaBHOBECHS B 3aKPBITBHIX
CHCTeMaXx JUIsl Pa3JIMYHbIX YCJIOBHIA CYIIIECTBOBAHUSI CHCTEMBI.

VYpasuenue ['n66ca-I enpmromnsiia. Ero BeBoa. Pazmidnbie ¢popmbl 3Toro ypaBHeHus. DU3MUecKuii CMBICT
BEJTMUMH, BXOSIIMX B ypaBHeHHe [nO0ca - ['enmpMrombiia. 3HaueHne ypaBHEeHUs. BivsiHue TeMmepaTypbl Ha
m3MeHeHue saeprum [ ndoca. Metozp! pacuera AG.

XyMHUYeCcKre MOTEHIMAIBI. VIX CBOMCTBA. XMMHYECKHUE MOTEHITUAILI OJHOKOMIIOHEHTHEIX CUCTEM. CBSI3b
XAMUYECKHX TIOTEHITMAIOB ¢ 3Heprueit [ mooca.

TepMoauHamMUIeCcKnii MeTOT aKTUBHOCTH. Ero cyTh. AKTHBHOCTB, KO3(hduImeHT akTuBHOCTH. JleTydecTs
kod(urment serydectu. Ousrdeckuii CMBICT KO3POHUIMEHTa aKTUBHOCTH (JieTydecTH). PasmiyHble METO/IbI
ONpe/IeNICHUS JIETYYECTH pealIbHbIX T'a30B.

IIporpamMma KOJUIOKBHYMA 10 KHHETHKE

Kunernueckast kpuBasi. Onpenenenue. Bujg KMHETHYECKUX KPUBBIX JISI UCXOJHBIX PEareHTOB,
MIPOMEXKYTOUHBIX M KOHEYHBIX IIPOJYKTOB PEAKIUU.

CkopocTb xuMHuecKOi peakuuu. OnpeneneHue sl TOMOI€HHON pPEeaklMK B 3aKPBITOM CHCTEME.
PazmepHocTh ckopocTu. CpenHsisi, UICTUHHAA M HadaJibHasg CKOPOCTH. CKOPOCTh peakiu MO KOMIIO-
HEHTaM U CKOPOCTh PEaAKIIUH.

Brluncnenne HCTUHHON CKOPOCTH PEAKIUKU U3 SKCIIEPUMEHTANBHBIX JaHHBIX. OnrcaHue KUHETH-
YEeCKUX KPUBBIX MMOJIMHOMOM U BBIYUCIIEHHUE CKOPOCTEH B JII0OOBIE MOMEHTHI BPEMEHHU.

DopmyIMpOBKA 3aKOHA JIeUCcTBUS Macc. [Ipumepsl.

KoHcTaHTa CKOpOCTH XMMHYECKOW peakiuu, ee (U3MYEeCKUud CMBICI. Pa3MepHOCTH KOHCTaHT
CKOpPOCTEH.

[Mopsimok peaknuu (10 KCXOAHBIM PearcHTaM, CyMMapHbIi). MOJIEKyISIpPHOCT PEakIliu.

Omnpenenenre Mopsiika ¥ KOHCTAHTHI CKOPOCTH PEAKIIMU M3 IKCIEPUMEHTATBHBIX JaHHBIX TU(D-
(bepeHInaTbHBIM U UHTETPAIbHBIM METO/IaMHU.

VYpaBHenue Appenuyca. OU3NUECKUN CMBICI U Pa3MEPHOCTH BEJIWYMH, BXOISIINX B YpaBHCHUE
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AppeHnyca.

Brrancienue OHCPIrur aKTUBAalUU W MPCASKCIIOHCHIUAJIBHOI'O MHOXUTEIIA M3 SKCIICPUMCHTAJIb-
HBIX JaHHBIX.

IIporpamMmma Ko1JI0KBHYMa 10 3J1eKTPOXUMHUH

DJIEKTPOJIUTHI. Teopus dIEKTPOJUTHIECKON JUCCOLMAINH, €€ HeocTaTku. COBpeMEHHAas TEOpHs.
TepMonnHaMu4yeckoe ONMMCaHUE PAacTBOPOB 3JIEKTPOIUTOB. CyTh METOAA aKTUBHOCTU. AKTHUBHOCTb
oO11asi, OTIENbHBIX NOHOB, CPEAHSISI HOHHAsI aKTUBHOCTh. KoadhuiimeHT akTUBHOCTH OTAENBHBIX HO-
HOB U CpeAHUN MOHHBIN K03()(PUITMEHT aKTUBHOCTH, CBSA3b MEX 1y HUMH. MoHHas cuia pacTBopa.

HNon-nonnsie B3aumojeiicTBus B pactBopax. Teopus [lebas-I'tokkens. YpasHenue Jlebas-
['foKKest MepBOro, BTOPOro U TPETHEro MpUOIMKEHNH, 00J1aCTH UX IPUMEHEHUH.

PaBHOBecHBIE U HEpaBHOBECHBIE SIBICHUS B PacTBOpPax 3JeKTPoiauToB. Juddy3us u murpanus
MOHOB B pacTBopax. YpaBHeHue HepHcra-DiHIITEHHA. DIIEKTpUYEcKasi IPOBOAUMOCTD (JIEKTPOIIPO-
BOJHOCTB) PACTBOPOB. Y IeTbHAsl, MOJSPHAS U SKBUBAJICHTHAs 3JCKTPOMPOBOIHOCTH, UX OMpeesie-
HUE U CBA3b MEXKAY HUMH. BiIusHue KOHLIEHTpalMK pacTBOpa Ha 3JIEKTPONpOBOAHOCTh. [IpenenpHas
3JIEKTPONPOBOAHOCTh. 3akoH Konbpaymia. Yucna nepeHoca.

OnexrpodopeTudeckuil ¥ pernakcaunoHHbI 3¢ ¢dexTrl. YpaBHeHue OH3arepa, 00JacTb €ro MpH-
MeHnenus. Dpdextor Jlebas-DanpkenrareHa u Buna.

OO6o0mIeHHast 3IEKTpOXUMHUECKas cuctema. ['ampBaHUYecKuil 31eMeHT. OCHOBHBIE IMOJIOKEHUS
MEKIYHAPOIHOM KOHBEHIIUH 00 3JIEKTPOABMKYIIEH cuite (3.11.C.) ¥ 3JCKTPOAHBIX moTeHIanax. Cxe-
MaTH4YecKasl 3alMCh TaJIbBAaHUYECKUX 2JI€MEHTOB. Hanuncanue peakuuil, IpoTEKaONIMX Ha AIEKTPOAAx
U B TAJIbBAHUYECKOM DJIEMEHTE B LIEJIOM.

TepmoanHaMuka oOpaTHUMBIX 3JEKTPUYECKUX cHcTeM. TemreparypHas 3aBUCUMOCTh 3.1.C. Pac-
YeT KOHCTAHT PABHOBECUS M APYIMX TEPMOJIMHAMHUYECKHX XAPAKTEPHUCTHK JJEKTPOXMMHYECKUX pe-
akiuit (AG, AH, AS, ACp ) mo naHHbIM 00 3. 1. C. TaIbBAHHMUYECKUX KO3(DPUIMEHTOB U UX TeMmIepa-
TYpHBIX KO3 purmeHTax.

Ckauky MOTeHIMala Ha TpaHuIe pasaena (a3 B AMeKTPOXUMHYECKUX cucTeMax. OCHOBHBIE MPH-
YUHBI UX BO3HUKHOBEHMS. D. J. C. TaJIbBAHUUYECKOr0 JIEMEHTA KaK CyMMa CKayKoB noTeHuuana. Ilo-
TeHLuan 3jekTpoja. Bomopognas mxkana noreHuuanoB. CTaHAapTHBIE 3JIEKTPOAHBIE MMOTEHIIAAIBI.
KonueHntpauronHast 3aBUCUMOCTD 3JIEKTPOJHBIX MOTEHIIMANOB. Y paBHeHne HepHcra.

Onexrpoasl. Kinaccudpukamus 31eKTpo10B. DIEKTPOIbI IEPBOTO U BTOPOTO POJia, aMalbraMHbIE,
ra3oBble M PEIOKCH-3ICKTPObI (MOIPOOHO O KAKIAOM BHIC 3JIEKTPOIOB. O0MIas XapaKTePHCTHUKA;
CXEMaTU4ecKasi 3alKCh; PEeaKlMK, MPOTEKAIOUINE Ha JIEKTPOJAaX; YPAaBHEHUsS IS IEKTPOAHBIX IO-
TEHIIMAJIOB; B)KHEHIIINE PEJICTABUTENIN KKIOTO BUA; UX MIPHMEHCHUE).

Onexrpoxumuueckue nenu. [Ipunnuns! knaccudukanuu. Lenu ¢ mepeHocom u  06e3 mepeHoca.
dusnyeckue uenu. XuMudeckue 1nenu. KoHeHTpaimoHHbIe [EeMu.

Juddy3nonnsie noTeHmansl. MeToap! OLeHKH UX BeTHYUHBI. CriocoObl yMeHbIIeHUs Tuddy3u-
OHHBIX OTEHIMAJIOB HA I'PAHUIIE JIBYX JKHJIKOCTEH.

OO6nactu NpUMEHEHUsT METO/1a 3.11.C.

XUMHYECKUE ACHUCTBUS AIEKTPUUECKOTO TOKA. 3aKOoHbI Dapajes, UX CYIIHOCTh U (POPMYIHUPOBKH.
Brixop BemecTBa 1o Toky. I[110THOCTh TOKa Kak Mepa CKOPOCTH JIEKTPOJAHOTO IIpoLeCcca.

PaBHOBECHBIE 1 HEPABHOBECHBIE JJIEKTPOXUMHUYECKHE CHCTEMBI. VIX OCHOBHBIE IpH3HAaKH. ToOk
oOMeHa. DnekTpoaHas nossipusanus. OCHOBHBIE CTaUH 3JIEKTPOIHBIX MPOIeccoB. JIumMutupytomme
craauu. [Tonsipu3aiMoHHbIC XapaKTePUCTUKH (MOJISPU3ANMOHHbBIC KpUBbIE). [lepeHanpsokeHue.

OueHka NpOMEXYTOUHBIX 3HAHUH CTYIECHTOB Ha JJaDOpaTOpHBIX paboTax OCYIIECTBISIETCS Ha OC-
HOBAHUU MX OTBETOB Ha BOIPOCHI JIJIsl CAMOCTOSITEIBHOM IMOATOTOBKH.

HToroBeiii KOHTPOJIH MTPOBOJIUTCS B BHJIEC 3a4ETOB M 9K3aMEHOB B 6, 7 cemecTpax. J[is 3adera He-
00XOAMMO BBINIOJIHUTH JIAOOpPAaTOpHBIE pabOThI, ClaTh OTYET MO padoTaM, UMETh MOJOKUTEIbHBIC
OLICHKH MO pe3yJbTaTaM KOHTPOJIBHBIX PabOT. DK3aMEeHAI[MOHHAsl OI[CHKAa CTABUTCS HAa OCHOBAHHH
MUCHMEHHOTO U YCTHOT'O OTBETOB MO YK3aMEHAIIMOHHOMY OUJIETY.

TecrupoBanue
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1. ITpu 3apsigKe CBHHIIOBOTO aKKYMYJISITOpa Ha aHOJIE MPOTEKAET MPOIIecC
1) PbSQ +2e .~ Pb+SQ"
2) PbSO,+ 2H,0 o PbO,+4H" + SO + 2e
3) PbQ + 4H + SQ* + 2e - PbSQ + 2H,0
4) Pb+ SQ* « PbSQ + 2e

2. IIpu paboTe ranbBaHMYECKOTO 3JIEMEHTAa B CTaHJAPTHBIX YCIOBHIX MPOUCXOAT MPOIECCHI

MMpeBpalIiCHUA XUMHUYECKOM OHCPTHUU pCarcHTOB B

1) DneKTpOMAarHUTHYIO
2) DIeKTPUYECKYIO
3) MaruuTtHyio

4) CBeToByIO

3. B rampBannueckoMm 3jeMenTe u3 HukeneBoro (¢°= -0,2W) u xenesnoro (¢°= -0,44B) snek-

TPOJIOB, MOTPY>KEHHBIX B IMOJISITbHBIE PACTBOPBI UX COJIEH, HA aHOJIE MMPOTEKAET MPOLIECC

1) Fe’-2e o Fe**
2) Fé'+2e » F&;
3) Ni%-2e o Ni**
4) Ni** +2e o Ni°

4. Onpenenuth DJIC ranbBaHUYECKOTO 3JIEMEHTA, COICPIKAIIErO JKEJE3HBIM M CepeOpsHbII

snexTpoasl B 0, IMomsuibHBIX pacTBopax ux couneit (p°(Fe\Fe) =—0,44B, ¢° (Ag"\Ag) = 0,8B)

1)
2)
3)
4)

1)
2)
3)
4)

1)

-1,21
1,21
1,24
-1,24

5. Kak cxemaTuyecku 3anuchIBalOT KaJIOMEIbHBIN 3JIEKTPOJ
CINAgCl, Ag

SO \ HgSOy, Hg

CI'\ H92C|2, Hg

Hg*"\Hg

6. Uem xapakTepusyeTcs JIEKTPOABIIKYIIAs cuia
Pa3HOCTHIO YJIEKTPOHBIX NOTEHINAJIOB

2) CyMMOM 3JICKTPOIHBIX MOTCHIIUATIOB
3) mpou3BeneHUEM 3IEKTPOIHBIX MOTCHIINAIOB
4) OTHOIICHHEM DJICKTPOIHBIX TOTCHIIUAIOB

7. 3 4ero cocTOUT KOHUEHTPAIIMOHHBIN raIbBAHUYECKUM SJIEMEHT:

1) w3 ABYX OMMHAKOBBIX METAIUTHUECKHUX JIEKTPOJIOB, IOIPYKEHHBIX B PACTBOP COJIM 3TOTO HKE

MEeTaia

2) u3 IBYX pa3HBIX METAJUTMUECKHUX 3JICKTPOIOB, MOTPYKEHHBIX B PACTBOPHI COJICH 3THX XKEe Me-

TAaJUIOB € PA3HBIMH KOHIICHTPAIIUAMU

3) ©3 ABYX pa3HbIX METAJUTUUECKHX JICKTPOIOB, MOIPYKEHHBIX B PACTBOP COJICH 3THX METAJLIOB

4)

C OJJMHAKOBBIMU KOHIIEHTPAIUSIMU
U3 IBYX OIMHAKOBBIX METALINYECKHX 3JIEKTPO/I0B, MOTPY:KEHHbIX B PACTBOPHI CoJIei
3TOr0 Ke MeTAJJIa ¢ PAa3HbIMH KOHIEHTPAIUSIMH.

8. M3 kaKkuX 3JIEeKTPOJIOB COCTOUT raJibBAaHWUECKUH drieMeHT Jlanuans-SAxoou

1) MemHOro M KaJMHEBOIO
2) KaJMHEBOTO M IUHKOBOI'O
3) MeIHOro M HUHKOBOIO
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4)

1)
2)
3)
4)

1)
2)
3)
4)

OUHKOBOI'O M XKCJIC3HOI'O

9. U3 uyncna 3anucaHHbIX CXEeMAaTHYECKH YJICKTPOIOB, YKaKUTE 1ekTpon Il poxa
Zn**\zn,

Br'\ AgBr , Ag

H"\ Hy, Pt,

snt*, S\ Pt

10. B paboTaroiieM raibBaHUYECKOM AJIEMEHTE KaTOJAOM SIBJISICTCS SJIEKTPOJ, HA KOTOPOM
BBIIACJISICTCA a3

NMPoOTEeKaeT MPoIecc BOCCTAHOBJIEHUS

0oJee oTpULIaTeTbHBIA TOTEHITUAT

MPOTEKAET MPOIECC OKUCICHHS

Kpurepnn 1 METOIMKA OLICHUBAHHS:
OnuH TecToBbIit onpoc (25 Bompocos).
- 1 Gasun BBICTABISIETCS CTY/ICHTY, €CJIM OTBET MPABUIIBHBIN;

- 0 Oa1oB BBICTABISETCS CTYACHTY, €CJIM OTBET HEMPABUIIBHBIM.

3ammTa JadopaTopHoi padoThI

No HanmenoBanme nabopatopHbix paboT
/i
1. | 3yueHne XuMHUYECKOTO PAaBHOBECHSI TOMOTEHHON PEaKIIUu

2. | U3ydyenne 3aBUCHMOCTH NIaBJICHHUS HACBIIICHHOTO IMapa WHAWBHIYallb-
HOM KMJIKOCTH OT TEMIIEPATYPHI.

3. | Ompenenenue >HTANbIUU 00pa30BaHM KpUCTAUIOTHApaTa u3 0e3BOA-
HOU COJIX U BOJBI.

4 UccnenoBanue paBHOBECUS ABYXKOMIIOHEHTHOH CHCTEMbI <GKUIKWN
pactBop-map». llocTpoeHne nuarpaMMbl «TeMIIepaTypa-cocTaB» s
JIBYX MOJTHOCTHIO CMENTUBAIOIINXCS KUKOCTEH.

5 N3yueHue rereporeHHOro paBHOBECHS B CUCTEME M3 JIByX OTPAaHUYEHHO
pPaCTBOPUMBIX JKHIKOCTEH.

6 HccnenoBanue KpucTain3anud OMHAPHBIX JIETKOMIAaBKUX cucteM. [lo-
CTPOCHHUE TUarpaMMbl TIJIaBKOCTH.

N3ydenune B3auMHOW PaCTBOPUMOCTH KHAKOCTENW B TPEXKOMIIOHEHTHOM
cucteme. [loctpoenue nuarpamMmbl paBHOBECHSI B CHCTEMax C OrpaHU-
YEHHOW pacTBOPUMOCTHIO.

8 Onpezenenre akKTUBAIMOHHBIX IMAPAaMETPOB PEAKLMH OKUCIEHUS HO-
TU/-MOHA TTEPOKCUIOM BOJIOPOJIa METOJIOM OTCUETAa BPEMEHH.

9 N3yueHne KWHETUKN WHBEPCUHU caxapa.

10 N3ydeHrne KUHETHKU TYLICHUS ITIOMUHECIICHIIMHA (IIFOOpPECIICHHA
OpOMUIOM KaJIusl.

11 | V3yueHue KUHETUKH PEAKIIMKU HOJIMPOBAHUS all€TOHA.

12 MaremaTHuecKkoe MOJICIMPOBAHUE CIIOKHBIX XUMUYECKUX PEaKITHA.
13 | Onpenenenue 3¢(HEKTUBHBIX YKCE IEPEHOCA HOHOB B PACTBOPE CEPHOM
KHUCJIOTHI.

14 | UccnenoBaHue eKTPUYECKOM MPOBOJUMOCTH AJIEKTPOJIUTOB B BOJIE.
15 | Ompenenenrie KOHCTAHTBI AUCCOLMALIMM OJHOOCHOBHOM KHCIOTBI METO-
JIOM U3MEpEHUS SJIEKTPOIIPOBOJHOCTH PACTBOPOB

16 | UccnenoBanue aieMmenTa Jlanuens
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17 |OmnpepneneHue NPOU3BENEHUS PACTBOPUMOCTH TPYAHOPACTBOPHUMOIO
COEAMHEHUS] METOIOM U3MEPEHNUS HJIEKTPOABHIKYIINX CHJL.

18 |Omnpenenenue TemnepaTypHOW 3aBUCHMOCTH AJIEKTPOIBIIKYIIEH CHIIBI
rajJbBaHMYECKOIO 3JIEMEHTA U pPacyéT Ha €€ OCHOBE TEPMOAMHAMUYECKHUX
BEJIMYMH XMMHUYECKON peakLUu.

[IpoBonuTcst B popMe YyCTHOTO Ompoca 10 BBIMOJHEHUS pabOThl U MPOBEPKH O(POPMIICHHOM
paboTHI B 1a00OpPaTOPHOM >KypHAJIE.

Kpurepuu u MeTo1uKa OIICHUBAHMSL:

- 0 6anIoB BBICTABIISIETCS] CTYJEHTY, €CJIM OH HE BIIQJIEET COJIEP)KAaHUEM TPAKTUYECKON pabdo-
THI;

- 1 Gamn BBICTABISIETCS CTYIEHTY, €CIIM OH YaCTUYHO BJIAJIEeT COACPIKaHUEM MPAKTHYECKON
paboTH;

- 2 6aia BBICTABIISIETCS CTYJICHTY, €CJIM OH BJIAJICET COACPIKaHUEM MPAKTHIECKOW paboThl, HO
HE MOXET OOBSICHUTH MOJIYICHHBIE PE3YJIbTATHI;

— 3 Gasna BBICTABIIACTCS CTYACHTY, €CIIM OH BIIAJICET COACpP)KaHUEM IMPaKTUUECKOUW PabOoTHI,
MOJKET OOBSICHUTH MOTYICHHBIC PE3YIbTATHI.
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5. Y4eOHo-MeToqUYecKOe M MHGOPMALMOHHOE 0O0ecnedeHHe TUCHUTIINHBI

5.1. IlepeyeHb OCHOBHOI U TONMOJHUTEILHOI Y4eOHOI JUTEPaTypPhl, HEOOXOIMMOI )15 OC-

BOEHUSI TN CHUIJIMHBI
OcHoBHas JiuTEepaTypa

1. Bopucos .M. OcHOBBI XUMHYECKOI1 TepMOTUHAMUKH: yueb. nocodue / Y. M. bopucos;

BI'TTY um. M. Axkmymnel .— Ya: BI'TIY, 2009.— 18C@:.

Ympuxun B.A. @uzndeckas xumus. YdueoHoe nocodue. 2009. 232.

Crpombepr A. I'., Cemuenko [I.I1. dusznueckas xumust: YUeOHUK IJI1 XUMHUECKHUX CIIe-

HaIbHOCTEH By30B . M. Bricmias mkona, 2009. 52¢.

4. XaputonoB }0.5. ®uznveckas xumus. Yueonuk. Mzn: [DOTAP-Menua 2009. 61Cc.

JlonoTHUTEILHAS JTUTEPaTypa

1. Epemun B.B. u np. OcHoBbl pusnyeckoit xumun. Teopust u 3amaun. M.: Dk3amen. 2005.
478c.

2. O®wusunueckas xumus ([Tox penaxiueit Kpacunosa K.C.). B 2 ku. Ku.1. Ctpoenue Beriect-
Ba. Tepmonunamuka. Uzn-e 3. M.: Beicm. mk., 2001. 68%.

3. Epemun E.H. OcHoBBI XxuMu4eckoit TepmoauHamMuku. M3a. 2-. M.: Beicn. mk., 1978.
391c.

4. Tlontopak O.M. Tepmonunamuka B pusndeckoit xumuu. M. Beicmr. mk., 1991, 313.

5. Kyapsmos U.B., Kaperaukos I'.C. COopHUK TpUMEPOB H 33734 MO HU3NYECKON XUMUU.
W3n. 6. M.: Beicur. k. 1991. 52%.

6. Kpatkwii cnipaBounuk ¢usnko-xumuueckux BennunH ([lox pen. Paaenst A.A. u Ilono-
mapesoit A.M). Uza. 10, mepepad. - CII6.: MBan ®emopos. 2003. 24Q.

7. OcHoBbl pusnueckort xumuu. Teopust u npaktuka ([Tox penaknuern Epemuna B.B.) M.:
Ok3amen. 2005. 478.

8. E.T.[enucoB. Xumnueckas kuaetuka. M.. Xumus. . 2000. 56@.

9. DOwmanysns H.M., Kaoppe I.I'. Kypc xumnueckoir kunetuku. Mzn. 4-e. M.. Beicmas
mkona, 1984. 391 ¢

10. ®usnueckas xumust ([loxg pemakumeii Kpacnosa K.C.). B 2 ku. Ku2. DaekTpoxumus.
Xumuueckass KHHETHKA U Kataiau3. M.: Bercmr. mk., 2001. 312.

11. lamackun b.b., IleTpuit O.A. Dnekrpoxumusi: YueOHoe mocodue st XuM. Gak. YH-TOB.
M.: Beicmas mkona, 1987. 29%.

12. AatponoB JI.W. Teopernueckasi SMEKTPOXUMHUS: YUCOHHUK JIJIT XUM. TEXHOJI. CIICIl. BY-
30B. U3x. 4. M.: Beicias mikona, 1984. 51%.

13.TIpaktuueckre paboThl MO (GHU3UUECKON XuMuu: Yueb. mocodue mus By3oB ([Tox pen.
Murenko K.I1., Papnens A.A., [Tonomapesoit A.M). U3a. 4. JI.: Xumus, 1982. 40Q.

14.TIpaxtukym o ¢usudeckoit xumun ([Tox pex. bynanosa B.B., Bopoosesa H.K). U3a. 5-
e. M.: Xumus, 1986. 352.

15.TIpaktukym 1o usmueckoit xumun: YuedbHnoe mocobue mus By3oB ([Tox pen. Kymapsiaio-
Ba M.B.). U3n. 4. M.: Berci. mik. 1986. 48%.

16. Jlanunap @., Onsbeptu P. dusnveckas xumus. M.: Mup, 1978, 64%.

17.Wcropust yueHuss 0 XUMHUYECKOM Ipouecce. Bceeobmas ucropus xumuu. M.. Hayka,
1981. 448&.

18. Kapanetssan M.X. Xumuueckast epmoanHamuka. zn. 3. M.: Xumus, 1975. 584.

19.Kunauc A.S. Pa3Butne xumudeckoit tepmoanHamukn B Poccun. M.: Hayka, 1964. 347
C.

20.CmupnoBa H.A. MeToapl CTaTUCTUYECKOW TEPMOJIUHAMHUKHU B (pu3znueckor xumun. M3 .
2-e M.: Boicm. mik., 1982. 45%.

21.ConosseB F0.1. Uctopus xumuu B Poccuu. M.: Hayka, 1985. 416G.

22.Kypc dusngeckoii xumun ([lox penakuueii I'epacumona S1.U1). T. 1. U3x. 2. M.: Xu-
mus, 1969. 592.

w N
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23.®usnueckas xuMmus. Teopermueckoe u mpakTtudeckoe pykoBoacTBo (ITox pen.
b.IT.Hukonbckoro). Uzn. 2. JI.: Xumus, 1987, 88Q.

24.T'nazoB B.M. OcHoBnl puznueckoit xumuu. M.: Beicmr. mk., 1981. 46G.

25. lypoB B.A., Arees B.II. TepmoanHamuueckasi TCOpUsl paCTBOPOB HEIIEKTPOIUTOB. M.:
W3n. MI'Y, 1987. 246G:.

26.bynaros H.K., JIlyunun A.b. TepmonuHamMuka HEOOpaTUMBIX (PU3UKO-XMMUYECKHUX IPO-
neccoB. M.: Xumus, 1984, 336G.

27.]lenucoB E.T. KuHetnka roMOreHHBIX XMMUYeCKuX peakuuii. U3n. 2-e. M.: Beicmas
mkosa, 1988. 463 c.

28.ITanuenkoB I'.M., JIebenes B.I1. Xumuueckass kuHetuka u karanus. U3a. 3<. M.: Xu-
mus, 1985. 590 c.

29.Ctpombepr A.I'., Cemenuenko J[.I1. ®uznueckas xumus. U3a. 2-e. M.: Beicmias mkona,
1988. 49¢c.

30.BBenenue B Goroxumuio oprannueckux coenuHenuid. Iloxg pen. bekkepa I'.O. JI.: Xu-
mus, 1976. 379 c.

31. ®usuueckass xumusi. Teopermueckoe u Tmpaktudeckoe pykoBoiactBo ([Tox pen.
b.IT.Hukonsckoro). U3a. 2. JI.: Xumus, 1987, 88Q.

32. Dok H.B., MenpaukoB M.S. COopHHK 33a7a4 MO XUMUYECKOW KUHETHKE. M.: Bricmias
mkosa, 1982. 126:.

5.2. Ilepeuyennb pecypcoB HH(POPMALMOHHO-TETEKOMMYHUKAIIMOHHOH ceTH «HTEepHET» U
NMPOrPaMMHOI0 o0ecriedeHnsi, He0OXOAUMBIX /ISl OCBOCHMS TN CHUTIIHHbBI

Ha xumuyeckom (akynbreTe bamkupckoro rocyaapcTBeHHOro yHuBepcutera (npu kadeape
(bU3NIECKON XMMHUU U XUMHUYECKOM 3KOJIOTHH) UMEETCSA 2 KOMIBIOTEPHBIX Kiacca. [IepBblii KOMIIbIO-
TEpHBI Kiacc ocHamieH 1340 MoHOOJOKaMu Ha 0a3e IBYXbsACpHBIX mpoieccopos Intel Pentium
Dual-Core 3.2 T u oneparuBHoii mamsati 2I'0. BTopoii KOMIBIOTEpHBIN Kiacc ocHameH 1540 KoM-
nbpIOTepaMu Ha 0ase yeThipexbsiepHbix npoueccopos Intel Core i5 3.2 T u onepaTHBHON maMsTH
41°6. [lepcoHanbHBIE KOMITBIOTEPHI O0OMX KJIACCOB OOBEAMHEHBI B OHY JIOKAJIBHYIO CETh JIJIsl obecte-
YeHHsI OCTyIa K HAYYHOW M METOJAMYECKOM TUTepaType YHUBEPCUTETA; UMEETCS IOCTYI B CETh WH-
TepHeT. KoMIbIOTEpHI BTOPOTO Kilacca, MOMUMO O(HCHBIX HYXKI, BBITOJIHSIOT (DYHKIIMIO BBIYMCIIHU-
TenpHOro neHTpa. OHU 0OBEAMHEHBI B €IMHBIN BRIYUCIUTEIBHBIN KIacTep A1 00eCIIeueHUs! COTPY/I-
HUKaM Kadeapsl, acClIUpaHTaM U CTYJCHTaM BBIYHCIUTEILHBIX MOITHOCTEH ISl TPOBEACHUST HAyIHBIX
pabot. [Ipu 3TOM HCIONB3YyeTCs HEKOMMEPUECKOE MporpaMMHoe obecrieucHue: opUCHbI maker Li-
breOffice,mporpamma mis mpodeccronansHoro mocrpoeuus rpadpukos Gnuplot,makerst Orcau Fire-
fly nns mpoBeneHust kBaHTOBO-xuUMHU4eckux pacyeroB, NAMD — nporpamma Juist mpoBeieHUs pacue-
TOB MOJICKYJISIDHOW JTUHAMUKH, TPOTPAMMBI JUTSI BU3yaIM3allMH BBIUUCIUTEILHBIX 3KCIIEPUMEHTOB —
ChemCratft lite, VMD, Molden.

JlomonHauTenpHO Ha Kadeape Gu3nyeckoid XMMUU M XUMHYECKOW dKOJIoTUH nMeercs 18 kom-
MBIOTEPOB, KOTOPBIE OOECIICUNBAIOT PEIICHUE PA3TUYHBIX HAYYHO-UCCIIEOBATEILCKUX 3a1a4 B COOT-
BETCTBHH C HAIIPABICHHOCTHIO MMPOTPAMMBI.

YHuBepcureT odecrneueH HeOOXOIUMBIM KOMIUIEKTOM JIUIIEH3UOHHOTO MPOTPaMMHOI0 o0ec-
MICYEHUS TUCIUILINH (MOTYJIeH).

DNeKTPOHHO-0MOIMOTeYHass crcTemMa (MEKTpOHHAsE OMOIMOTEKa) W IEKTpOHHAs MH(opMa-
IIMOHHO-00pa3oBaTeIbHas Cpela YHUBEPCUTETa 00ECIIEUYNBAOT OJTHOBPEMEHHBIN MOCTym Oosiee 25%
00yJaromuxcsi Mo JaHHOMY HalpaBIEHUIO MTOATOTOBKH.

CTyaeHThl UMEIOT BO3MOKHOCTH J0CTyNa K GoHAaM yueOHO-METONYECKON TOKyMEHTaIuu, Ono-
auorpaduueckuM U pedepaTHBHBIM 0a3aM JIaHHBIX, 3JEKTPOHHBIM OHOIMOTEYHBIM CHCTEMaM
(«DreKTPOHHBIN YNTATBHBIN 3a11», «YHUBEPCUTETCKAs OMONIMOTEKa OHIAH», «/laHb» IO TUCIIHILIH-
HaM €CTECTBCHHOHAYYHOTO HAMpPAaBJCHHS), K JJICKTPOHHOMY Kartayjory OuOmuoreku u HHTEepHeT-
pecypcam (6a3bl JaHHBIX POCCHHCKHX OMOIMOTEK, MOJHOTEKCTOBBIC 0a3bl TaHHBIX: KaTajaor aBTOpe-
dbepatoB u auccepranuii PI'B, HayuHast snekTponHas oubimoreka «eLibrary»,onnaiin 6a3a maHHBIX
«Polpred»matentras 6a3a manubsix «Questel»MybTHINCIUIUTMHAPHBIHN KypHal «SCIENCEM MYJIb-
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THAMCHUIUTHHAPHBINA pecypc «AnnualReviewss» ap.). Bes HeoOxoaumas yaeOHO-MeToarYeCKast J10-
KYMEHTAIMs JUIsl CTYJIEHTOB pa3MelleHa Ha caifte By3a, 1ocTym —no |P agpecam JiokaibHOW CeTH BY-

3a.

6. MaTrepuajibHO-TeXHHYECKAasl 0a3a, He0OX0AUMAs IJIsl OCYIIEeCTBJIEHHsI 00Pa30BaTEeILHOI0

nmpoumecca nmo 1MCumuIJInHe

HaunmeHnoBanmue
CHenUAJIbHBIX IOMeIe-
HUH U OMeleHuH IJ1s

OCHAIEHHOCTh CNEeNUAJbHBIX ITOMelle-
HUH U MOMeleHUH IJIA CaMOCTOATEeIbHOM

Hepeqeﬂb JIMIICH3UOHHOI'0 ITPO-
rpamMMmHoOro odecreveHus.
PexBu3UTHI MOATBEPKAAIOIIECr0

CcaMOCTOSITeJILHOM pado- padoThI
JOKYMEHTa
ThI
1 2 3
1. yueonas Ayautopust Ne 208 1. Windows 8 Russian. Window
ayoumopus ons Vuebnas mebenb, yueOHO-HarmsinHbe mo- | Professional Upgradélorosop Ne 104 ot
npoeeoenusn 3anamui coOwusi, TO0CKa, MyJIbTUMEIUA-TIPOCKTOP 17.16.2013. JIuneH3uu — OCSCCPOYHBIC.
JIEKUUOHHO20 muna. NecM361X(M361XG) LCD 2. MicrosoftOfficeStandart 201
ayJUTOPHS Ne 208 | 3600LMXGA(1024x768) 3000:bkpan Ha- Russian/lorosop Ne 11401 12.11.2014-.
(YuebOusrit KOpIIyC, YII. crennblii ScreenMediaEconomy-P 1:1 JIunensun — G6eccpouHbIE.
Mumnraxesa, 1. 100), 180x18@mMatte 3. Cucrema IEHTPATH30BAHHOIO
2. yueobnas Ayauropust Ne 407 tectupoBanus baml'yY (Moodle) GNU-
ayoumopus onsa VYuebOnas Mebelns, yueGHO-HarasaHbie mo- | GeneralPublicLicense
nposedenus 3anamuii cobusi, T0CKa, MYJIbTUMEIHA-TIPOEKTOP
CEMUHAPCKO20 muna: PanasonicPT-EW640Bxkpan HacTeHHbII
ayJIUTOpHS Ne 208 | DraperLumaAV (1:1) 96/96" 244*244MW
(Yuebubrit kopmyc, yi. | (XT1000E).
Mumnraxesa, n.  100), Ayautopust Ne 302
ayIUTOpUs 407 VYuebnast MmeOeltb, yueOHO-HATIISTHBIE 110~
(YueOunrit KOpIyc, yi. | cobus, nocka,npoekrop Nec M361X(M361XG)
Mumnraxesa, 1. 100) LCD 3600Lm XGA(1024x768)
3. yuebnas 3000:1ykpaunScreenMediaEconomy-P 1:1
ayoumopusn ona 180x18@mMatteWhite.
npoeeoenus Aynuropus Ne 504
aAapopamopuslx  padom: JlabopaTopnas mebeinb, yueOHO-
ayIuTOpUs Ne 302 | HarnsaHbIe IOCOOUS, TOCKA, IIKA() BBITSKHOMN
(Yuebubrit Kopmyc, yi1. | xumuueckui, ecsl BK-600, konbonarpesareinb
Mumnraxesa, 1. 100), I13-412QM, o3onarop TJI-5K, cymmibHbIi
ayJUTOPHS Ne | mkad, maboparopHast mocyja, 1abopaTopHbIe

504(Yuebubiit KOpIyC, yiI.

Mumnraxesa, 1. 100),
ayIUTOPHS Ne 505.
(YueOusrit KOpIIyC, YII.
Mumnraxesa, 1. 100)

4, yueonan
ayoumopusn ona
npoeedenusn Zpynnoguvix u
UHOUGUOYATILHBIX
KOHCybmayui’
ayIUTOpUs Ne 208
(Yuebnbrit KOpILYC, Y.
Mumnraxesa, 1. 100)

5. yueonan
ayoumopus ona
meKyuie2co KOHmMpona u
RPOMENHCYMOUHOU
ammecmayuu.

ayIUTOpUs Ne 208
(Yuebubrit KOpILYC, Y.
Mumnraxesa, 1. 100)

6. nomewenus 0
CaMoCmoamenvHoul

pabomol. YUTAJILHBIN 3al,

[ITATUBBI
Aynuropus Ne 505
Jlaboparopras mebeinb, yaeOHO-

HaTJITHBIC TTOCOOWS, TOCKa, IMKa( BBITSHKHOMN

XUMHUYECKHH, aKBaAUCTHISITODP, YCTAHOBKH

JUTsl TIEPETOHKH U KPUCTAIUIN3ALMY, TpUOOp
JUIS 2JIGKTPOJIN3a, J1ab0paTOPHBIC PEryISITOPBI

HarnpspKeHus konboHarpesarenu [13-4120,

MarauTHas Memanka ES-6120, 14 nonspu-
metp nopratuBHbIi [1-161M, pedpakTomerp
NP®-470 (1,3-1,52),ynerparepmoctar MLW,

nnB. Ne 00000110104245%cTpoiicTBo st
cymku nocyasl I119-2000,mabopatopHas mocy-

112, 1abopaTopHbIE ITATHBBI
Aynutopusi 3090

YuebHas Mebelb, CTeNax, Habop HHCT-

PYMEHTOB, MyJIbTUMETD, HHANKATPHASI OTBEPT-
Ka
YuranabHslii 3aa(naBHeIi Kopyc,
yn.3aku Banuau, 1. 32)

VYuebHast Mebenb, yueOHO-HATIISIHBIE 110~
coOus, CTEHJI MO MOXAPHOH Oe30IacHOCTH,
MOHOOJIOKH CTallMOHAapHbIE — 5 IIT, IPUHTEp —
1 wir., ckanep — 1mir.
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OubaroTEKA (TCnaBHBIH
Kopnyc, yi.3aku Bamuau,
. 32), oubIuoTeKa
(Yuebnbrit Kopmyc, yiL.
Mumnraxesa, 1. 100).

7. nomeuwenue 0.
XpaneHus u
obcaycusanus yueonozo
obopyoosanus.
aymaropust  Ne 30%
(YuelOusrit KOPITYC, VL.
Mumnraxesa, 1. 100)

Bubsuorexa(lmaBHsIit KOpITyc, yi.3aku
Banuau, 1. 32)

VYuebHast Mebenb, yueOHO-HATIISIHBIE 110~
coOusl, CTEHJI MO MOXAPHOH OEe30IacCHOCTH,
MOHOOJIOKH cTallMOHapHble — 4 T, ckanep — 1
LIT.

Bubauorexa(Y4eOHslit kopmyc, yi. MuH-

raxesa, 1. 100

YuebHast Mebenb, ydeOHO-HATISAHBIE TO-
coowus,
PentiumG2130/86/500'6/21,5"/Kn/Mplub

[IKsxommi. ®epmolntel

IntelPentiumG2130M6/50006/21,5"/Kn/
MBIIIb
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OEJIEPAJIBHOE I'OCY JAPCTBEHHOE BIOJDKETHOE OBPA3OBATEJIBHOE
YYPEX/JEHNE BBICIIEI'O OBPASOBAHNA
«bAHIKMPCKUU I'OCY JAPCTBEHHbLIN YHUBEPCUTET»

COJIEP’XAHUME PABOYEH I[TPOT'PAMMBI
ITUCHUIIINHE Pu3nyeckass XUMHUS
Ha 6 cemecTp

OuHast
Bun paboter O0BeM TUCIUIUINHEL
ouHasi hopMa oOyueHus
O6mast TpymoeMkocTh auciuruinael (3ET / 5/180
94acoB)
VYueOHBIX YacOB Ha KOHTAaKTHYIO paboTy ¢
MIPEI0IaBaTeIICM:
JIEKIIUH 24
NPaKTHYECKHUX / CEMUHAPCKHUX -
71a00paTOPHBIX 24
Jlpyrux (rpymmoBas, HHAWBHIyalbHas KOH- 1,2

CyJbTaIlMsl ¥ WHBIC BHUIBI Y4eOHOU aedaTenbHO-
CTH, TIpemycMaTpuBaromue padoTry o0ydaro-
IIUXCS C IPETOIaBaTeIIeM)

Y4eOHBIX YacoB Ha CaMOCTOATEIBHYIO pa- 85,8
00Ty OO0y4aromuxcs, BKJIIOYAs TOJTOTOBKY K
sK3aMeny / 3aueTy

KoHnTpoas 45

dopma KOHTPOJIS SK3aMEH

22




N Tema u conepxxkanue | dopma U3y4eHUsI MATEPUAIIOB: OcHoBHas u 3aznaHus 1o caMo- ®opma TeKy-
JICKIIUH, IPAKTHYECKHUE 3aHITHS, CCMUHAPCKUE | TOMOJHUTEIbHAS CTOSITEIBHOM paboTe CTy- | IIEro KOHTPOJIS
3aHATHS, Ta0OpaTOPHBIE pabOTHI, CAMOCTOS- JUTEeparypa, peko- | JICHTOB yCIIEBaEMOCTH
TeNbHAs paboTa U TPYI0EMKOCTh (B Yacax) MEHIyeMasi CTy- (KOJITOKBHYMBI,

JICHTaM KOHTPOJIbHBIE pa-
(momepa u3 0OTBI, KOMITBIO-
CIIHCKA) TEpHBIE TECTHI U
T.11.)
BCETO JIK | ®KP | JIP | CPC | KonTtpoias
1 2 3 4 5 6 7 8 9 10 10
1/ Tepmonmunamuyeckas | 38,2 5 1,2 5 18 9 [1-4, 7-10] CaMocTtosiTenpbHOe YcTHBIN UH-
CHCTEMa M e¢ OIuca- U3y4YCHUE PEKOMCHTye- JIMBUTYATTbHBIH,
HHUE MOM OCHOBHOM U JOIOJI- TECTUPOBAHHUE,
HHUTEJIBHOW JINTEPATyphl, | 3ammTa jJabopa-
UHTEPHET-UCTOUHUKOB. TOPHOU PabOTHI,
KOJUIOKBUYM
2| dazoBoe paBHOBecHe | 37 5 5 18 9 [1-5, 7-10] CamocTosTENbHOE Y CTHBIH UH-
U3yU4EHHE PEKOMEH Tye- JIMBHTYaTbHBIH,
MOU OCHOBHOM U JIOIOJI- TECTUPOBAHUE,
HHUTEILHOU JIUTEPATyphl, | 3aliuTa jJabopa-
WHTEPHET-UCTOYHHKOB. TOPHO# pabOTHI,
KOJUIOKBUYM
3| Xumwuueckoe paBHo- | 37 5 5 18 9 [3,6,7] CamocTosTeNIbHOE Y CTHBIH UH-
BECHe U3y4eHHE PEKOMEH Tye- JIMBHTYabHBIH,
MOU OCHOBHOM U JOIIOJI- TECTUPOBAHUE,
HHUTEILHOU JIUTEPATyphl, | 3aliuTa jJabopa-
UHTEPHET-UCTOYHHKOB. TOPHO# paboTHI,
KOJUIOKBUYM
4| OcHoBHbIE TIOHATHSA U | 37 5 5 18 9 [1-4, 7-10] CamocTosTeNIbHOE Y CTHBIH UH-
3aKOHBI XUMHUYECKOU U3y4EHUE PEKOMEHIYe- JUBHIyaJIbHBIN,
KUHETUKHU MOU OCHOBHOM M JOIOJI- TECTUPOBAHUE,
HHUTEILHOU JIUTEPATyphl, | 3aliuTa jJabopa-
UHTEPHET-UCTOYHHKOB. TOPHO# paboTHI,
KOJUIOKBUYM
5| PaBHOBecue B pac- 30,8 4 4 13,8 9 [1-4, 7-10] CaMocTosTEIbHOE VCTHBIN HH-




TBOPAX JIEKTPOJIUTOB

U3y4EHUE PEKOMEHYe-
MOU OCHOBHOM U JOIOJI-
HUTEJILHOM JINTEPaTypHI,
UHTEPHET-UCTOYHHUKOB.

JBUIYAJIbHBIH,
TECTHUPOBAHUE,
3amuTa gabopa-
TOPHOU PabOTHI,
KOJUTOKBUYM

Hroro

180

24

1,2

24

85,8

45

24




PEMTUHI-IVIAH JACHHUILIUHBI

duznueckas XUMuUsi

Hampasnenue noarotosku 22.03.01IMarepuanoBeieHue U TEXHOJIOTHS MaTepUAJIOB

Kypc 3, cemecTp 5

[Tpunoxxenue Ne 2

Buabl yueOHOI 1esiTeIbHOCTH CTY/ICHTOB bamn 3a Yuc Bamne
KOHKpETHOC J0  3aaa- MuHuMAaTb- Makcumanb-
3a[laHHe HU 34 HELH HBIH

ceMecTp
Moayasb 1(TepmMoanHaMuKa)

Texymuii KOHTPOJIbL

1. BeinonHeHue 1abopaTopHBIX padboT 4 5 0 20

Py0e:xHblii KOHTPOJIb

1. Konmoxsuym 1 7 1

2. Komoksuym 2 8 1 0 8

Moayasb 2 (KHHETHKA+)JIEKTPOXUMHUS)

Texymuii KOHTPOJIbL

1. BeinonHeHue 1abopaTopHBIX padboT 4 6 0 24

Py0e:xHblii KOHTPOJIb

1. KomunokBuym 1 11 1 0 11

IoompuresbHbIe 6AJUIBI
1. [Tybnmkanus craTeil B HAyqHBIX XKypHAIax 5 1 0 5
2. Vyactre B CTyICHUECKOM OJUMITHAIC 5 1 0 5
IMocenraeMocTh (6a//Ibl BLIYUTAITCS U3 001Ieii CyMMbI HAaOpaHHBIX 6aJ1J10B)
1. ITocenieHue JIEKIMOHHBIX 3aHATUI 0 -6
2. TloceneHne IPaKTUYCCKUX 3aHATHIA 0 -10
HTOroBplii KOHTPOJIb
1. Ox3amen 30 1 0 30




