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JlonoTHeHHsT ¥ U3MEHEHUSI, BHECEHHBIE B pa00YyIO MTPOTpaMMy ITUCIUILTHHBI, YTBEPKICHBI Ha 3a-
ceaHuM Kadeapel ,
POTOKOJ Ne OT « » 20,

3aBenyromuii kageapoit / ®.1N.0./

JlonoTHeHHsT ¥ U3MEHEHUSI, BHECEHHBIE B pa00YyIO TPOTpaMMy ITUCIUILTHHBI, YTBEPKICHBI Ha 3a-
ceaHuM Kadeapsl ,
POTOKOJ Ne OT « » 20,

3aBenyromuii kageapoit / ®.1N.0./




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.

JucnumnimHa uzydaercs Ha 2 Kypce B 3 ceMecTpe ouHoU (Gopmbl 00ydeHus, Ha 2 Kypce B 4
CEMECTpe OYHO-3a09HOU (opMbI 0OOYUYEeHHUS U Ha 2 Kypce B 3UMHEH CeCCHM 3a049HOU (opMbI 00yde-
HUSL.

J1s ocBOEHHUS AUCHMILTUHBI HEOOXOIUMbI KOMIETEHIINH, COPMUPOBAHHBIE B PaMKaX W3Y4YEHHUS
TUCIUIUTMHBL «Heoprannyeckass M1 opraHudeckast Xumusi». [[st ycBoeHus Kypca GU3NYECKON XUMUU
TpebyeTcs BiaacHue oneparusaMu TuddepeHiupoBanusi (B TOM YUCIIE ¢ YACTHBIMH MPOU3BOIHBIMH),
WHTETPUPOBAHUS, METOJAMH PEIICHUS MPOCTHIX OOBIKHOBEHHBIX JU(PEpEeHIINATbHBIX YPaBHEHUHN.
CTyneHT IOJKEeH UMETh MPEeJICTaBICHHE O CTPOSHUU BEIeCTBa, (Pa3oBbIX Mepexoaax v OOLuX 3aKo-
HOMEPHOCTSIX XMMHUYECKUX MPOLIECCOB.

3. Conep:xanue padouyeii mporpaMmbl (00beM JTUCHUTIJIMHBI, TANBI U BUAbI Y4eOHBIX 3aHS-
THii, y4eOHO-MeTOIHNYeCKoe 00ecIevYeHrne CaMOCTOSITEILHOMH PadoThl 00yYaAKIIMXCS)

Copneprxanue paboueil nporpammsl npeacranieHo 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- [lonumaer  Baxk- Crocoben k dopmy- KonTpomupyer — dax-
stan  (ypo- | MHYECKHE TIOHSTHS M 33aKO- | HUTh PabOTy Ka4eCTBEHHO, | HOCTh K TOAXOAY pe- | JUPOBKH OCHOBHBIX XMMH- | TOPbI, CIIOCOOHBIC MOBJIH-
BCHb) Hbl B CIOXHOU cucteMe | 3p(HEeKTUBHO  TMOAOUpPACT | MICHUS XUMUYECKON | YECKUX TPUHIUIIOB WC- | ATh HAa BBIMOJIHIEMYIO pa-

BO33pEHUN COBPEMEHHOW | HEOOXOMMBbIE METO/IbI 3aJauyd, OJHAKO HE | CIeJOBATEIbCKOM pabOThl | OOTY, MPU HEOOXOIUMOCTH
XUMHAH KOHTPOJIHUPYET KadecT- KOPPEKTHPYeT CBOU JCHi-
BO TIIOJIYYEHHBIX pe- CTBUS
3yJIBTaTOB

Tpetnii Bnaners HaBBIKaMH He cnocoGen addex- HcnbIThIBaET CIIOXK- Bnageer nocraro4HbIM [Toka3piBaeT yBEpeH-
stan  (ypo- | 0053aTeIbHOTO O3HAKOMJIE- | THBHO HCIIOJIb30BaTh CBOM | HOCTH IPU ONPEACICHUM | KOJMYECTBOM 3HAHMW [0 | HOC BJAQJCHUC 3HAHHUSIMU
BCHb) HUS C TPeNbICTOPHEN TOTo | 3HaHWS B HAy4yHOW Jes- | BbIOOpa HEoOXOAMMOro | BEIOOpY MeTo[a, IpuMe- | BO MHOTHX HaIlpaBJICHUAX

WM HWHOTO BOIpoca, Io-
CTaBJICHHOTO B €ro IMpaKTH-
YECKOW Hay4YHOM W Ienaro-
TUYECKOH NESITEILHOCTH

TCIBHOCTHU.

XAMHYECKOTO MeToja
JUTST MOCTYDKEHMS LIENTA

HSIEMOI'0 IS HAHHOIO MC-
CIeI0BaHUs

XUMHNYCCKOI'O aHajIn3a

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 TEPMOANHAMMKN: cucTema, $pasa, KOMNOHEHT. TepMmogMHaMUYecKme
nepemeHHble. DKCTEHCMBHbIE U UHTEHCUBHbIE NepemeHHble. [ocTynaT paBHoBecuA. Hynesoilt 3aKoH Tepmo-
OMHAMUKMN.

2. YpaBHEHMA 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 3HEepPrum 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. Nx onpeaeneHme B KNaCCUYECKOW U CTAaTUCTUYECKOM TepMmoauHamuke. Mcnonb3osa-
HWe TENI0EMKOCTEN ANA PACYETOB U3MEHEHUA SHEPTUM, SHTANBNUMU U SHTPOMUMW.

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

7. BTOpOli 3aKOH TEPMOAMHAMMUKN. DHTPONKUA, KaK PYHKLMA COCTOAHMA. M3MEHEHWE SHTPONUU NPU He-
06paTUMbIX Npoueccax.

8. MaTemaTunyeckmii annapaTt TepmMoanHaMuKKU. PyHOoameHTanbHoe ypaBHeHMe M66ca. BHyTpeHHss
3Heprua, Kak ogHopoaHaa GyHKUMA 06beMa, SHTPONUK U Yucna Monei. YpasHeHne Mb6ca-Aiorema. Tepmo-
AMHaMmun4yeckue noteHumansl. CooTHoweHna MaKcBensia u Ux UCNoAb30BaHMe NMPU pacyeTax IHepruu, sHTa b-
nuu 1 sHTponun. YpasHeHue Mbb6ca-lfenbmronbla.

9. TepmoguHamuyeckne NoTeHUManbl (xapakrepuctmyeckne dyHKLMU) U UX CBOMCTBA. PasinyHble ¢op-
Mbl 3aMUCKU YCIOBUI TEPMOAMHAMUYECKOro paBHOBecUA. KpuTepmnin caMonponsBOIbHOTO NPOTEKaHMA Mpo-
uecca.

10. Xummnyecknin noteHuman. Ero pasnnyHble onpegeneHnsa. Cnocobbl BbIMUCAEHNA USMEHEHUN XMMUYE-
CKOro MOTeHUMaNa B TeEPMOANHAMUKE U CTAaTUCTUYECKON TEPMOAUHAMMKE. XMMUYECKUIA NOTEHUMAN U CTaH-
[APTHBIA XMMMUYECKUIN NOTEHLMAN UAEANbHOIO ra3a. XMMMUUYECKUI NOTEHLMAN PeaNbHbIX Fa30B U €ro pacyeTbl
no metoay netydyectu (pyrutnsHocTn) Jlbtonca.

11. XMmmnyecKne paBHOBECUA B 3aKPbITbIX cMCTEMaX. YCNOBME XMMMYECKOTO paBHoBecuA. M3oTepma xu-
MMYecKkoln peakummn. CtaHgapTHaa aHeprua MNMb6ca XmMmnyeckom peakumu.

12. Xummn4yeckne paBHoBecHA B ra3oBoit dase. PasznnyHble GopmMbl 3aNMCKM KOHCTAaHT paBHOBECUA U CBA3b
MeXAY HUMW. 3aKOH AEUCTBYHOLLMX MacC U ero TepMOAMHAMUYECKUI BbIBOA,

13. Ycnosua pasosoro paBHoBecusa. Mpasuno ¢pas MNbobeca.

14. dazoBble paBHOBECUMA B OAHOKOMMOHEHTHbIX cucTemax. YpaBHeHue KnanehpoHa Knaysuyca. Ero
NPMMeEHEHME K Npoueccam naasaeHus, cybammanmm n ucnapeHna B OA4HOKOMMOHEHTHbIX CUCTeMax (Ha npu-
mepe H,0). ®azosble nepexosbl nepsoro poga. ®asosble Nnepexoabl BTOPOro poaa.

15. OCHOBHble MOHATUA TEPMOAMHAMMUKN PaACcTBOPOB. PYHKLMU cMeLleHuUA, U3bbIToUHble PYHKLMU Cme-
weHuA. MonbHasa aHeprus M'mbbca cmelweHnna. NaeanbHble pactBopbl. 3aKoH Payna 1 3akoH MeHpu. CTaHgapT-
HbI XUMWYECKUIA NOTEHLMAN KOMMOHEHTA B XXMAKOM M TBEPAOM pacTBopax. CTaHAapTHble COCTOAHUA "unctoe
BelecTBo" 1 "beckoHeyHo-pa3baBaeHHbIN pacTBop".

16. HenpgeanbHble pactBopbl. MeToa akTMBHOCTEN Jlbtonca. BbluncneHme KoadPpuuMeHToB aKTUBHOCTU U3
3KCMEePMMEHTA/IbHbIX AAHHbIX MO AABAEHMIO Napa KOMMNOHEHTOB pacTBopa. TepmoanuHammyeckaa Knaccuodu-
KauuMA pacTBOPOB.

17. ®a3oBble paBHOBECMA B ABYXKOMMOHEHTHbIX CMCTEMAX: 3aBMCMMOCTb PacTBOPUMOCTM BeLLECTBA OT
TemnepaTypbl, KpUockonuma, 3byanockonua. IKCTPaKLMOHHOe paBHoBecKe. Ocmoc, ypasHeHMe BaHT-Fodda.

18. YpaBHeHua MMb6ca-Arorema-Mapryneca. O6obuieHHoe ypaBHeHue Mnb6ca Arorema. MonbHble (MHTe-
rpasbHble) U NapunanbHble MOJIbHbIE BE/IMYMHDI.

19. Npasuno ¢pas MMbbca n ero NnpMMeHeHWe K PasMYHbIM AMArPaMMaM COCTOAHMA BUHAPHBIX CUCTEM
(npocTan 3BTEKTMKA, AMArpPaMma C KOHIPYEHTHO U MHKOHTPYEHTHO NIaBAWMMCA COeAUHEHNEM).

20. PaBHOBeCHKE }KMAKOCTb - NAP B ABYXKOMMOHEHTHbIX CMCTEMAX. Pa3anyHble BUAbI AMarpamm COCTOAHUA
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 YY4aCTHUKOB peakumu. XMmuyeckoe paBHoBecue B pasbaBneHHoOM pacteope. BanaHue mHept-
HOro pacteoputens. [eTeporeHHble XMMMYECKMe paBHoBecua ¢ obpasoBaHnem 1M 6e3 obpasoBaHUA TBEPAbIX
pacTBOPOB. 3aBUCMMOCTb KOHCTaHT paBHOBecUA OT TemnepaTtypbl. M306apa BaHT-Todda 1 ee nHTerpmposa-
Hue.

22. TpeTuii 3aKoH TepmoguHamukun. PopmyanposKka HepHcta u popmynmnposka MNnaHka.

23. PacuyeTbl KOHCTAHT PaBHOBECUA C UCMOb30BaHNEM TabaWL, CTAHAAPTHbIX 3HAYEHUI TepMoaNHAMUYe-
CKUX QYHKLUMIA U NpuBeaeHHOMN aHeprumn MNbbca.

Btopoit mogynb

1. KuHeTuueckan Kpusad. Ee BuA AN1A NCXOAHDBIX, MPOMEKYTOYHbIX BELLECTB M NPOAYKTOB peakuuu. Bol-
YMCNEHMNE CKOPOCTU PEAKLMM NO KUHETUYECKMM KPUBbIM.

2. KuHeTn4yecKas Kpmeaa. CKOPOCTb XMMUYECKOIN peakLumMn B romodasHoM cucTteme U CKOPOCTU MO KOM-
noHeHTam. CpeZHASA U UCTUHHAA CKOPOCTU. BbluMcneHMe CKOPOCTM U3 IKCNEPUMEHTASIbHbBIX AaHHbIX.

3. MonekynapHOCTb U NOPAAOK XMMUYECKOM peakumnn. MeTtoapl onpeaeneHns nopsaaka peakumm.

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

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

6. 3aKOH AeicTBMA Macc M YCNIOBUA ero NpuMeHeHuA. KoHCTaHTa CKOpocTu peakuuu. Mopasok peakumm
(cymmapHbIii, N0 UCXOAHbIM peareHTam).

7. OuddepeHumnanbHblii U MHTErpabHbIA MEeToAbl onpeaeneHna nopaaka peakumu.

8. 3aBMCMMOCTb KOHCTaHTbl CKOPOCTU OT TemrnepaTtypbl. YpaBHeHWe AppeHuyca, BblY4UCAEHUE SHEPTUK
aKTMBALUMM U NPeA3KCNOHEHLMANbHOTO MHOXNTENA U3 SKCNEPUMEHTA/IbHBIX AAHHbIX.

9. MNocnepoBaTenbHble peakunn nepsoro nopaaka. Cuctema anddepeHunanbHbIX ypaBHEHUI A1 KOM-
NOHEHTOB PeaKUMOHHOM cmecu. OnpeseneHne KOHCTAaHT CKOPOCTEN U3 ONbITHLIX AaHHbIX.

a. O6patumble peakumn. KnHeTnyeckoe ycnoBme paBHOBECUA, KOHCTAHTA paBHoBecuA. YpaBHeHWe s
CKOPOCTM 06paTUMOI peaKkLmMn NepBoro NopsaaKa. BoldncieHne KOHCTAHT CKOPOCTEN NPsAMON U ob6paTHOW pe-
aKUMI U3 3KCNEPUMEHTANbHbIX AAHHbIX

b. MapannenbHble peakumn. OnpeneneHne OTHOCUTENbHbIX M aBCONOTHBIX KOHCTAHT CKOPOCTEN 3/1EMEH-
TAPHbIX CTaAMM N3 KMHETUYECKUX KPUBbIX PACXOL0BaHUA UCXOLHbIX COEANHEHWI, HAKOMNAEHMA NPOAYKTOB pe-
aKUMIN MM COOTBETCTBYIOLLMX HaYaIbHbIX CKOPOCTEN.

10. OnpepeneHune Katanmsa. O6wme NpMHUKUNDLI KaTanusa. Ponb Katanmsa B xummn. Mprmepbl mexaHmus-
MOB KaTa/IMTUYECKUX PeaKLMUN.

a. Katanutnueckue peakunm. KUCNOTHO-OCHOBHOM KaTanuns. KUHETUYECKMIA aHaNU3 MeXaHU3MOB Cneum-
bMYeCcKoro KUCNOTHOIO KaTannsa (Ha Npumepe NogMPOBAHMNA aLETOHA).

b. AsTOKaTanus.

c. Katanutnueckue peakumm. PepmeHTaTUBHbLIN KaTanns. YpaBHEHME N KOHCTAHTA Muxaaaunca.

11. TepmoANHAMMUYECKNI acnNeKT TeopuM abCONOTHBIX CKOPOCTEN peaKLmu.

12. PaguKanbHoO-UenHble peakumn. HepasseTBneHHble uenHble npouecchl. Mpumepbl O4HO-, ABYX- U
TPEXUEHTPOBbIX LeNHbIX peakymit. OCHOBHble 31eMeHTapHble CTaZAMM LLEMHbIX MPOLLEeCCOB.

13. PagyKanbHO-UeMNHbIEe peakuMu. DHeprus akTuBauuu uenHoro npouecca. Ob6pbiB uenen U AMMUTH-
pytowana ctaana npouecca. AnvHa uenu.

14. KMHeTUYeCKNn aHanM3 pagmKaabHO-LLEMHbIX PeakLmii (MpUMMeEHEeHUEe YCN0BUA AJIMHHBIX Lenen n me-
TO/AA KBa3UCTALLMOHAPHbIX KOHLEHTPaLMIA NpW BbIBOAE YPaBHEHUA AN CKOPOCTU LieNHOro npoLecca).

15. Knaccmyeckan Teopumsa snekTpoantTuieckomn anccoumaummn. OCHOBHble NooKeHUA. HegocTaTku.

16. CoBpemeHHasa KOHLLeNUMA 3NEKTPOUTMYECKON guccoumnaumm. MexaHnsmbl 06pa3oBaHUsA pacTBOPOB
3N1EeKTPOINTOB.

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

18. Teopua mexxnoHHoro B3ammogenctema [leban-Nokkens. Pacuet KoaddumumeHTa akTuBHoCTU. ObnacTb
npumeHeHna YpasHeHun [leb6an-NtoKKens nepBoro, BTOPOro 1 TPeTbero NpmubAnNKeHuA

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

20. INeKTponpoBOAHOCTb (YAeNbHanA, MObHAA) 3NEKTPO/IMTOB: NOHATUA, BAUAHUE Pa3/INYHbIX GAaKTOPOB.

21. YpaBHeHus Konbpaywa u Kpayca-bpes, ux npumeHeHne K cubHbIM U CNabbiM 3N1eKTPOAUTAM.

22. 3¢ dekTbl BuHa 1 [lebana-PanbkeHraHeHa. YpaBHeHne OH3arepa. O6nactb ero npumeHeHums.

23. ManbBaHMYECKN anemeHT. Mpasuaa MexayHapoAHON KOHBEHUMM O Ta/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 CKavyKa NOTEHLMANA HA KOHLLAX S1EKTPOXMMMUYECKON LIEMW.

26. Anddy3moHHbIM noTeHumnan. MNpuimHbl BO3HMKHOBEHMA. MeToabl SAMMUHUPOBAHMS.

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

28. Knaccuodumkaumsa anektponos. MNpumepsbl. YpaBHeHUs HepHcTa ans sTUX 31eKTPoa0B.

29. dneKTpoxumuyeckme cuctemol. x knaccmdumkauma B 3aBUCMMOCTM OT NPUPOAbI BO3HMKHOBeHMA I/[C.

30. UamepeHune IAC Kak meTos GU3MKO-XMMUYECKOTro uccnepoBaHuA. OnpeseneHne KOHCTAHT AMCCo-
umaumm cnabbix anektponntos, pH pacTBopos, NpounsBeseHUA pactsopumoct metogom d/C.

31. OcHOBHble NPU3HAKN PaBHOBECHbIX U HEPABHOBECHbIX IN1EKTPOXUMUYECKUX CUCTEM.

32. XuMmnyecKkoe AeliCTBUE 3NEKTPUYECKOTO TOKA. BbIXxoa BellecTBa Mo TOKY.

33. MNNOTHOCTb TOKa KaK mepa CKOPOCTU INEKTPOXMMMUYECKUX MPOLECcCoB.

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

35. Iuddy3nonHas KHHETHKA IJIEKTPOIHBIX MPOIIECCOB. TPU OCHOBHBIX YPAaBHEHUS, BBIBOJ ypaB-
HEHHUS NOJIAPU3ALUOHHON KPUBOM.

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

denepanbHOE rOCcyIapCTBEHHOE OI0HKETHOE 00pa30BaTEeIbHOE
YUpexKICHUE BBICIIIETO 00pa30BaHUs
«BAIIKUPCKHUM T'OCYJAPCTBEHHBIN 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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Kpurtepuu u MmeTonnka oneHuBanusi (B 6ajiax):

- 25-300am10B BBICTABIISIETCS CTYJEHTY, €CIIM CTYJICHT Jall MOJHBIC, Pa3BEPHYTHIC OTBETHI Ha
BCE TEOPETHUECKUE BOMPOCH! OMjIeTa, MPOJeMOHCTPUPOBAI 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
MOJIHOTA OTBETA CTPAIAIOT 3aMETHBIMH H3bsIHAMH. 3aMETHBI POOEIThl B 3HAHUHU 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.

KpuTepuu onenku (B OlleHKAX) /ISl 0YHO-32049HOM U 32049HOIi popM o0yUeHus:

- OLICHKA «OTJINYHOY» BBICTABIISIETCA CTYIEHTY, €CIU CTYyIEHT JEMOHCTPUPYET 3HAHUSA, YMECHUS
W HAaBLIKU HUCIIOJIb30BaHUA YCBOCHHOI'O MaTepHaﬂa: IMMOJIHBIC, TOCJICAOBATCIbHBIC, TPAMOTHBLIC U JIOTH-
YeCKH M3JIaraeMble OTBETHI IIPU BUJIOU3MEHEHHH 3aJjaHKsl, CBOOOIHOE pellIeHHEe TOCTAaBICHHBIX 3a/ay,
NpaBUILHOE 0OOCHOBAHUE MPUHATHIX PEIICHUH, TPUeMaMH BBIMIOJHEHUS IPAKTHYECKUX padoT;

- OLICHKa «XOpOILIO0» BBICTABIISIETCSA CTYACHTY, €CIH CTYACHT NI€EMOHCTPUPYET 3HAHUE, IOKA3hI-
BaeT yMEHHUE M BJIAJCHHE MaTepUaroM. IPaMOTHOE M3JI0KEHHE, 0e3 CYIECTBEHHBIX HETOYHOCTEH B
OTBCTC Ha BOIIPOC, MPABUIIBHOC IMPUMCHCHUC TCOPCTUUCCKUX 3HaHI/II>'I, BIaaACHUC HCOGXO,Z[I/IMBIMI/I Ha-
BBIKAMU IIPH BBITIOJHEHUH NTPAKTUYECKUX 3a]1a4;

- OLICHKA «yJOBJICTBOPUTEIBHO>» BBICTABIISIETCA CTYACHTY, €CIU CTYIEHT AEMOHCTPUPYET YC-
BOCHME OCHOBHOI'O MaTepHaya. IPHU OTBETE AOIYyCKAIOTCS HETOYHOCTH, HEJOCTATOYHO IPaBUJIBHBIE
(GbopMyIMPOBKH, HapyLICHHE TOCIEOBATEIILHOCTH B U3JI0KEHUU NPOIPaMMHOI0 MaTepuana, 3aTpya-
HEHUS B BBIIIOJTHEHUN TPAKTUYECKUX 3aJaHUM;

- OLICHKA «HEYIOBJIETBOPUTEIHLHO» BBICTABIACTCS CTYACHTY, €CJIM CTYACHT NEMOHCTPUPYET HE
3HaHUE MaTepuaya. IpU OTBETE BO3HMKAIOT OIIMOKH, 3aTPyIHEHHs MPH BBIIOIHEHUU MPAKTUYECKUX
pabor.

[TepeBoa orenku 3 100-0ammpHOM B 4eTHIpEX0AUTHHYIO MPOU3BOIUTCS CIEAYIOIINM 00pa-
30M:

- otinuHo —oT 8010 11006ammoB (Bkiatovas 10 moompuTenbHbIX 0AJIOB);
- xopomo —ot 6010 79 6amios,;

- YIOBJIETBOPUTENBHO — 0T 45 10 59 6amnos;

- HEYJIOBJIETBOPUTEILHO — MeHee 45 6aoB.

YCcTHBIH HHAUBUAYAJIBHBINA ONIPOC
VYCTHBIN MHIUMBUYAJIBHBIA OIPOC IMPOBOIUTCS IOCIIE U3YYEHHSI HOBOM TEMBI C LICJIBIO BbISC-
HEHMsI HanboJiee CI0KHBIX BOIPOCOB, CTENICHU YCBOCHUS HH(OPMALIHU.
CryneHT uznaraer coaepKaHue BOIpoca U3Y4EHHON TEMBI.
Kpurepnun n MeToaMKa OLlEHUBAHU:
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- 5 6aJIJ10B BBICTABIISETCS CTYAEHTY, €CIIM TOUYHO UCIOJIb3YETCs ClIeUaIN3UpOBaHHAs TEPMU-
HOJIOTHS, TOKa3aHO YBEPEHHOE BJIaJIcHUE HOPMAaTHBHOM 0a30ii;

- 4 Garia BBICTABIISETCS CTYACHTY, IONYIIEHBI OJIUH-ABA HEI0OUETA MPU OCBEIIEHUU OCHOBHO-
T'0 COACP)KaHUS OTBETA, HET OMPEICICHHON JIOTHUECKON MOCIeI0BATeILHOCTH, HETOUYHO MCIIOIb3yeT-
Csl ClielUaIu3UpPOBaHHAs TEPMUHOJIOT U,

- 3 6ayu1a BBICTABJISIETCS CTY/ICHTY, HET OOIIEero MIOHUMaHUs BOIIPOCa, UMEIOTCS 3aTPyJHEHHUS
WIH JONYIIEHbI OIINOKYU B ONPEAEICHUN OHATHUH, UCTIOIb30BaHUN TEPMUHOJIOTHH.

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

TepmoauHamMu4ecKre CHCTEMBI, UX KiacCu(UKaIys, TEPMOANHAMUYECKUI METOJ] MX ornucaHus. Tep-
MOJMHAMHYECKOE COCTOSHUE CUCTEMBI. TepMOarHaMUYECKUe MapaMeTpbl COCTOSIHUSI CUCTEMBI - MHTEHCHB-
HbIE M 3KCTCHCUBHBIE.

Tepmonunamuyeckue nporecchl. CaMOpOU3BOIbHBIE U HECAMOIPOM3BOJILHBIE, TEPMOJMHAMUYECKH
o0paTtuMble 1 HeOOpaTHMBbIE, pABHOBECHBIE X HEPABHOBECHBIE ITPOLIECCHI.

I[TepBoe Hauaso (3aKOH) TEPMOIMHAMHUKH, €TI0 COJICPIKAHNE U MaTeMaTUYECKUE BhIpaKeHHs. BHyTpeH-
HSsL SHeprus, SHTanbmus. Mx cBoiictBa. Teruora u paboTel pazmuyHoro poaa. OO0OIIECHHBIE CHIIBI U
000011IeHHbIE KOOPIMHATHI. BhIuncieHrie u3MEeHeHUs] BHYTPEHHEH SHEPrHH, TeIUIOThl U PabOThI P Mpo-
TEKaHUU Pa3IMYHBIX MPOIECCOB. TeroeMKocTh. TermmoeMKOCTH Kak Mepa W3MEHEHHs BHYTPEHHEH 3Hep-
TUU WIN SHTAJIBIUK ¢ U3MEHEHHEM TeMITEpaTyphl. 3aBUCUMOCTD TETUIOEMKOCTH MHUBUIYaIbHOTO BEIIECT-
Ba OT TEMITEPATYPHI.

[lepBoe Havano TEPMOAMHAMHUKH W DHEPreTHKA Pa3JIMUHBIX MporieccoB. 3akoH ['ecca, ero Gpopmyiu-
poBka. CrenctBus U3 3akoHa ['ecca W UX MPUMEHEHHE U TEPMOXMMHUYECKHMX PacyeToB. YpaBHEHHE
Kupxroda. Metoapl pacuera TErioBbIX dPGHEKTOB Pa3IYHBIX (U3HMUECKHX M XMMHUYECKUX IPOIIECCOB.
TabnuIel cTaHAAPTHBIX TEPMOJMHAMUYESCKUX BEJIMYMH M MX MCIIOIH30BAHUE B TEPMOJAMHAMUYECKUX pacye-
tax. Pacuer TemoBbx 3¢dexroB no ganasiM H°o 1 H; -H° wm H°,98 u H°; - H°298 PacueTs! ¢ ucmons3o-
BaHHeM ypaBHeHws1 [ 'n00ca - ['enpmrosnsiia.

Bropoe Hauano (3akoH) TepMomMHaMHKH. TepMOIMHAMHYECKHE METOIbI PACCMOTPEHHs BOMpOca O
BO3MOKHOCTM M HampaBjIeHUH CaMONPOU3BOJILHOIO MPOTEKaHUs mporeccoB. CTaTUCTHUECKas MpUpoja
BTOPOTO 3aKOHA. Y PaBHEHHE BTOPOI'0 3aKOHA JJI 0OpaTUMBIX U HEOOpAaTHUMBIX MporeccoB. DHTponus. Eé
OCHOBHBIE CBOICTBA. DHTPOMNUS KaK KOOpPAWHATA COCTOSIHUS B SIBJICHUSIX TeruiooOMeHa. MeTosibl pacuera
M3MEHEHMS SHTPOIUH TIPY MPOTEKAHUM PA3IIMYHBIX MPOLIECCOB. AOCOMIOTHAs SHTpOIHs. Beruncienue abco-
JIFOTHOM SHTPOIHHU U €€ M3MeHeHusl. FI3MeHeHre SHTPONHY U30JIMPOBAHHOM CUCTEMBI M HAlIPaBJICHUE MPOLIECCA.
Kpureprn BO3MOKHOCTY HampaBlieHVs U TIpeZesia IPOTEKaH!Usl Pa3IMUHBIX [IPOLIECCOB B U30JIMPOBAHHOM CHUC-
TeMe.

OObemMHEeHHOE YpaBHEHHE TIEPBOrO M BTOPOrO Hayal TepMOAMHAMUKU ((QyHIaMEHTAIbHOE ypaBHEHHE
I'u66ca). 3Hauenue sToro ypaBHeHus. @yHmaMeHTaIbHbIC ypaBHeHHs ['MO0Ca 711 OTKPBITBIX U 3aKPBITHIX CHC-
TEM.

Meron tepmonmHamudeckux (yHkimi [100ca. BHyTpeHHsIE SHEprusi W SH-TAIBIUS KaK HW30XOPHO-
W303HTPONHUIHBIN 1 H300apHO-M309HTPONUITHBIN TOTCHITAITBL.

Oneprust ['enmpmronbiia u sHeprust [ 166ca, nx nonmasie muddepentmansl, coiictBa Fu G. YcaoBust paBHo-
BECHs! M IPOTEKAHMSI TIPOLIECCOB IPH ITOCTOSIHCTBE TABJICHHS U TEMIIEPATyphl MM 00beMa U TEMIIEPATYPBL.

Xapaxreprctideckue (GyHkimmn. Vx ceoiictea. Cs3u Mexny HUMH. EctecTBeHHBIE TiepemMeHHble. Kpurepuun
BO3MOYKHOCTH CaMOIIPOM3BOJIBHOTO TEUEHHUS TPOLIECCOB M KPUTEPHU YCTOWYMBOIO PAaBHOBECHS B 3aKPBITBHIX
CHCTeMaXx JUIsl Pa3JIMYHbIX YCIIOBHIA CYIIIECTBOBAHUSI CHCTEMBI.

Vpasuenue ['n66ca-I enpmromnsiia. Ero BeBoa. Pazmidnbie ¢popmbl 3Toro ypaBHeHus. DU3HUecKuii CMBICHT
BEJTMUMH, BXOSIIMX B ypaBHeHHe [nO0ca - ['enmpMrombiia. 3HaueHne ypaBHEeHUs. BivsiHue TeMmnepaTypbl Ha
m3MeHeHure saeprum [ nooca. Metozp! pacuera AG.

XyMHUYeCKHEe MOTEHIUAIBL. VIX CBOMCTBA. XMMHYECKHUE MOTEHITUAILI OJHOKOMIIOHEHTHEIX CUCTEM. CBSI3b
XAMUYECKHX TIOTEHITMAIOB ¢ 3Heprueit [ mooca.

TepMoauHamMIIeCKnii METOT aKTUBHOCTH. Ero cyTh. AKTHBHOCTB, KO3(huImeHT akTuBHOCTH. JleTydecTs
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K03(uImeHT JerydecTd. Ou3ryecKuii CMBICT KOI(PMHUIMEHTA aKTHBHOCTH (JIeTydecTH). PasiyHble METO/IbI
OpPCACIICHUA JICTYUCCTU PCAIbHBIX I'a30B.

IIporpaMmma KO/LUIOKBHYMA 10 KHHETUKE

Kunernueckas kpusas. Onpenenenue. Bul KMHETUYECKUX KPUBBIX ISl UCXOJHBIX PEareHTOB,
MIPOMEXKYTOUHBIX M KOHEUHBIX IIPOJYKTOB PEAKIUU.

CxopocTh XUMUYECKO# peakunu. OnpeaeneHue s TOMOT€HHOM peaKkluy B 3aKPbITOM CUCTEME.
Pasmepnocth ckopoctu. Cpeansisi, UCTUHHAA U HadaiabHasi CKOPOCTH. CKOPOCTh peaKIuu MO KOMIIO-
HEHTaM U CKOPOCTb PEaAKIUH.

Boluucienne HCTUHHONW CKOPOCTH PEAKIIUU U3 SKCIIEPUMEHTANIbHBIX JaHHBIX. OnrcaHue KUHETH-
YEeCKUX KPUBBIX MMOJIMHOMOM U BBIYUCIIEHHUE CKOPOCTEH B JII0OOBIE MOMEHTHI BPEMEHHU.

DopmyIMpOBKA 3aKOHA IeUCcTBUS Macc. [Ipumepsl.

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

[MTopsimok peaknuu (10 KCXOAHBIM pearcHTaM, CyMMapHbIi ). MOJIEeKyISIpHOCTh pEakiliu.

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

VpaBHenue Appenuyca. OU3NUECKUN CMBICI U Pa3MEPHOCTH BEJIWYMH, BXOASIINX B YpaBHEHUE
AppeHnnyca.

Brraucnenue SHCPTHUU aKTUBAIIMU U MPCAIKCIIOHCHIUAILHOTO MHOKUTCIIA U3 OKCIICPUMCHTAJIb-
HBIX JaHHBIX.

IIporpamma Ko1J10KBHYMA 10 3J1€KTPOXUMHUH

OnekTponuThl. Teopus 3IEKTPOIUTUYECKON JUCCOIMAIUY, €€ HepocTaTki. CoOBpeMeHHast TEOpus.
TepMmoarHaMHUYECKOE OMUCAHUE PACTBOPOB AIIEKTPOIUTOB. CyTh METOJAa aKTUBHOCTH. AKTHBHOCTh
o011asi, OTJIENBHBIX NOHOB, CPEIHSISI MOHHASI aKTUBHOCTh. Koa()(UIIMEHT aKTUBHOCTH OTAEIBHBIX HO-
HOB UM CPEHUI MOHHBIN KO3 PUIIMEHT aKTUBHOCTH, CBsI3b MeX 1y HUMU. MloHHasl cuia pacTBopa.

HoH-nonHsle B3auMojeicTBus B pacTBopax. Teopus J[leGas-I'tokkens. YpaBHenue JleGast-
['tokkenst mepBOTO, BTOPOTO U TPETHETO MPHUOIMKEHUH, 00JIaCTH UX TPUMEHEHUMN.

PaBHOBecHBIC W HEPAaBHOBECHBIC SIBIICHUS B PAacTBOpPax 3MeKTPoiauToB. Juddysus u mMurpanus
HMOHOB B pacTBOpax. YpaBHeHue HepHcra-DitHmTelHa. DaeKTprudecKas MPOBOAUMOCTD (3JIEKTPOITPO-
BOJIHOCTB) PAacTBOPOB. YelbHAs, MOJISIpHAS ¥ DKBUBAJICHTHAS 3JCKTPONPOBOJAHOCTH, UX OIpeeie-
HUE U CBA3b MEXKAY HUMH. BIusHue KOHLIEHTpalUU pacTBOpa Ha 3JIEKTPONpOBOAHOCTh. [IpenenpHas
ANEKTPONPOBOIHOCTD. 3akoH Konbpaya. Yucna nepenoca.

OnekTpodopeTHUecKui U penakcannoHHbIi dhdexTel. YpaBHeHue OH3arepa, 00JacTh €ro mpw-
meHenus. D¢ ¢extrl [lebas-DanpkenrareHa u Buna.

OO6o001IeHHass AIEKTPOXUMUYECKast cuctema. ['anpBaHndYeckuii iemMeHT. OCHOBHBIC TOJIOKEHUS
MEXyHAPOIHON KOHBEHIIUU 00 AJICKTPOABIDKYIICH cuie (3.11.C.) U DJIEKTPOIHBIX MOTeHInanax. Cxe-
MaTH4ecKasl 3alUCh TajlbBaHUYECKUX 3JeMeHTOB. Hanucanue peakuuii, poTeKaloUIMX Ha JIEKTPOaax
U B TaJIbBAHUYECKOM HJIEMEHTE B IIEJIOM.

TepmonuHamuika oOpaTUMBIX JICKTPUUECKHX CUCTEM. TemMriepaTypHas 3aBUCHMOCTH 3.1.c. Pac-
YeT KOHCTAHT PABHOBECHUS M JPYIHMX TEPMOJIMHAMHUYECKUX XAPAKTEPUCTHK SJIEKTPOXHUMHYECKUX pe-
akiuit (AG, AH, AS, ACp) 1o maHHBIM 00 3. J. C. TaJbBaHMUYCCKUX KOI(DYHUIIMECHTOB ¥ UX TeMIIepa-
TYpPHBIX KO3 PUIIHESHTAX.

Ckauky moTeHLIMala Ha IpaHule paszena ¢a3 B AIeKTPOXUMHUECKUX cucteMax. OCHOBHBIE MTPU-
YUHBI UX BO3HUKHOBEHHMS. . J. C. TaJIbBAHUUYECKOT0 3JI€MEHTa KaKk CyMMa CKayKoOB noTeHiuana. [lo-
TeHIMan 3JeKkTpona. Bomopoanas mikana moteHuuanoB. CTaHAApTHBIE 3JIEKTPOIHBIE MOTEHIIUAIBI.
KoHuenTpannonHas 3aBUCUMOCTD 3JIEKTPOJHBIX MOTEHIIMAN0B. Y paBHenre HepHcera.

OnexTpoasl. Knaccudukamus 31eKTpoaoB. DNeKTpoabl IEPBOro U BTOPOro poja, amalibraMHbIe,
ra3oBble M PEIOKCH-3IEKTPOIBI (MOIPOOHO O KaKAOM BHJE 3JIEKTPOAOB. OO0MIasi XapaKTePHCTHUKA;
cXeMaTu4ecKasl 3alKch; peaklny, MPOTEeKAIoUIe Ha 3JIEKTPOJaX; YpPaBHEHUS IS AJIEKTPOAHBIX TMO-
TEHIIMAJIOB; BKHEUIIIME TIPEICTABUTEIIN KaXKIOTO BUIA; UX IPUMCHEHHE).

Onekrpoxumudeckue 1enu. [Ipunnunel knaccudukanuu. Ienn ¢ mepenocom u  6e3 mepeHoca.
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dusnyeckue uenu. XuMuyeckue 1nenu. KoHeHTpaimoHHbIe [EeMu.

Juddy3nonnsie noTeHmansl. MeToap! OleHKH UX BeTMYUHbI. CriocoObl yMeHblIeHUs Tuddy3u-
OHHBIX MMOTEHIIMAJIOB Ha TPAHUIIE IBYX KUIKOCTEH.

OO6nacTu NpUMEHEHUsI METO/1a 3.11.C.

XUMHYECKHUE ACHUCTBUS AIEKTPUUECKOTO TOKA. 3aKoHbI Dapajies, UX CyIHOCTh U (POPMYIHPOBKH.
Brixop BemecTBa 1o Toky. II10THOCTH TOKa Kak Mepa CKOPOCTH JIEKTPOJAHOTO IpoLECcca.

PaBHOBecHBIE U HEpPaBHOBECHBIE JJIEKTPOXMMHUYECKHE CHCTeMbI. MIX OCHOBHBIE Mpu3HaKu. Tok
oOMeHa. DnekTpoaHas nossipusanys. OCHOBHBIE CTaUH 3JIEKTPOIHBIX MpOIeccoB. JIumMuTupytomme
craauu. [Tonsipu3aiMoHHbIC XapaKTePUCTUKH (MOJISIpU3ANMOHHbBIC KpUBbIe). [lepeHanpsokeHue.

OueHka NpOMEXYTOUHBIX 3HAHUH CTYICHTOB Ha JJaDOpaTOPHBIX paboTax OCYIIECTBISIETCS Ha OC-
HOBAHUU MX OTBETOB Ha BOIPOCHI JIJIsl CAMOCTOSITEIBHOM ITOATOTOBKH.

HToroBelii KOHTPOJIL MTPOBOJIUTCS B BHJIEC 3a4ETOB M 9K3aMEHOB B 6, 7 cemecTpax. J[is 3adera He-
00XOAMMO BBINIOJIHUTH JIAOOpAaTOpHBIE PadOThI, ClaTh OTYET MO padoTaM, UMETh MOJIOKUTEIbHBIC
OLICHKH MO pe3yJbTaTaM KOHTPOJIBHBIX PabOT. DK3aMEHAI[MOHHAsl OIEHKAa CTABUTCS HAa OCHOBAHHMH
MUCHBMEHHOTO U YCTHOT'O OTBETOB MO SK3aMEHAIIMOHHOMY OUJIETY.

TecrupoBanue
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" + SQ7 + 2e » PbSQ + 2H,0
4) Pb+ SQ* « PbSQ + 2e

2. Tlpu paboTe rajibBaHMUYECKOTO JIEMEHTA B CTAHAAPTHBIX YCIOBHSX MPOUCXOST MPOLIECCHI
MpeBpalICHUA XUMHYECKOHU OHCPIHUU pCarcHTOB B
1) DieKTpOMAarHUTHYIO
2) DeKTPUYECKYIO
3) MaruuTHyio
4) CBeToByIO

3. B rampBannueckom 3jeMenTe u3 HukeneBoro (¢°= -0,2W) u xenesnoro (¢°= -0,44B) snek-
TPOJIOB, MTOTPYKEHHBIX B IMOJISIIbHBIC PACTBOPHI HX COJIEH, Ha aHOJIE IPOTEKAET MPOIECC
1) Fe’-2e o Fe**
2) Fé'+2e » F&;
3) Ni%-2e o~ Ni**
4) Ni** +2e o Ni°

4. Onpenenuts DJIC ranbBaHUYECKOTO 3JIEMEHTA, COICPIKAIIEro JKEJE3HBIM M CepeOpsHbII
snexTpoasl B 0, IMomsuibHBIX pacTBopax ux couneit (p°(Fe\Fe) =—0,44B, ¢° (Ag"\Ag) = 0,8(B)
1) -1,21
2) 1,21
3) 1,24
4) -1,24

5. Kak cxemaTuyecku 3anuchIBalOT KaJIOMEIbHBIN 3JIEKTPOJ
1) CIN\AgCl, Ag
2) SO* \HgSO,, Hg
3) CI\ H92C|2, Hg
4) Hg™"\Hg

6. Uem xapakTepusyeTcs JIEKTPOABIIKYIIAs cuila
1) pa3HOCTHIO MIEKTPOTHBIX NOTEHIIHAIOB
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2)
3)
4)

1)
2)
3)

4)

1)
2)
3)
4)

1)
2)
3)
4)

1)
2)
3)
4)

CYMMOM 3JIEKTPOJIHBIX TTOTCHIINAJIOB
MIPOU3BEICHUEM BJIEKTPOJAHBIX MOTCHIINAJIOB
OTHOIIIEHHUEM DJICKTPOIHBIX MOTEHIIUAIOB

7. V3 9ero cocTOUT KOHIIEHTPAIIMOHHBINA TAIbBAHUYCCKUM DJIEMEHT:

nu3 ABYX OWUHAKOBBIX MCTAJIJTIMYCCKUX BHGKTpO,Z[OB, HOI‘py)KeHHBIX B paCTBOp COJIN 3TOT'O KE
MeTajia

U3 IBYX Pa3HbIX METAJUIMYECKUX DJIEKTPOAOB, IOIPYKEHHBIX B PACTBOPHI COJIEH ITUX K€ Me-
TaJJIOB C Pa3HBIMU KOHIICHTPALIUSIMHU

U3 IBYX Pa3HbIX METAJUIMYECKHUX DJIEKTPOAOB, IIOIPYKEHHBIX B PACTBOP COJIEU dTUX METAJLIOB
C OJIMHAKOBBIMH KOHIICHTPAIIUSIMU

U3 IBYX OJJMHAKOBBIX METAJIMYECKHUX JIEKTPOAOB, OTPYKEHHBIX B PACTBOPHI COJIeil
ITOrO e MeTaJJIa ¢ PAa3HbIMH KOHIEHTPAIUSIMH.

8. U3 kakux 3J€KTPOI0B COCTOUT TalbBAaHWYECKHM d1eMeHT Jlanuais-Akoou
MCIHOI'O U KaIMHUEBOT' O

KaJMHEBOI'0 U [IUHKOBOT'O

MEIHOI0 H IHHKOBOI0

IIMHKOBOI'O U KEJIE3HOT0

9. U3 uyncna 3anucaHHbIX CXEeMAaTHYECKH YJICKTPOIOB, YKaKUTE d1ekTpon Il poxa
Zn?*\zn,

Br'\AgBr , Ag

H"\ H,, Pt,

snt*, S\ Pt

10. B paboTaroiieM raibBaHUYECKOM AJIEMEHTE KaTOJAOM SIBJISICTCS SJIEKTPOJ, HA KOTOPOM
BBIACISICTCS I'a3

NMPOTEeKaeT MPOIecC BOCCTAHOBJIEHHS

0oJjiee OTpULIATEHHBINA TOTEHIIUAT

MPOTEKAET MPOIECC OKUCICHUS

Kpurepuu u MeTOIUKA OlleHUBAHUS:
OnuH TecToBbIit onpoc (25 Bomnpocos).
- 1 Gasin BBICTABISIETCS CTY/ICHTY, €CJIM OTBET MPABUIIBHBIN;

- 0 0a10B BBICTABISAETCS CTYACHTY, €CJIM OTBET HEMPABUIbHBIM.

3ammTa JadopaTopHoi padoThI

No HaunmenoBanue nabopatopHbix paboT
/i
1. | 3yueHne XuMHUYECKOTO PAaBHOBECHSI TOMOTEHHON PEaKIIuu

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

3. | Ompenenenue >HTaNbIUU 00pa30BaHMS KpUCTAIIOTHApaTa U3 Oe3BOA-
HOU COJIX U BOJBI.

4 UccnenoBanue paBHOBECUS ABYXKOMIIOHEHTHOM CHCTEMBI <OKHUJIKUN
pactBop-map». IlocTpoeHue nmarpamMMbl «TeMIlepaTypa-cocTaB» s
JIBYX MOJTHOCTHIO CMENIMBAIOIINUXCS KUJKOCTEH.

5 N3yueHue rereporeHHOro paBHOBECHS! B CUCTEME U3 JIByX OTPAHUYEHHO
pPacCTBOPUMBIX JKHIKOCTEH.

6 HccnenoBanue kpucraun3anud OMHAPHBIX JIETKOIIABKUX cucteM. [lo-
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CTPOCHUC NUAarpaMMGbl IMJIaBKOCTH.

N3ydenune B3auMHOW PaCTBOPUMOCTH KHAKOCTENW B TPEXKOMIIOHEHTHOM
cucteme. Iloctpoenue nuarpamMmmbl paBHOBECHS B CHCTEMax C OrpaHU-
YEHHOW pacTBOPUMOCTHIO.

Omnpenenenne akTUBAIMOHHBIX I1apaMETPOB PEAKIUU OKHUCIECHUS HO-
JU-MOHA MEPOKCUIOM BOJIOPOJa METOJIOM OTCUETA BPEMEHH.

V3ydyeHre KWNHETHKHU HHBEPCHUH caxapa.

10

M3ydyeHne KHHETHKH TYIICHHUS JIIOMHHECICHIMHA (III0OpeciienHa
OpOMHJIOM KaJIHsl.

11

N3yueHne KWHETUKN PEaKIMi HOJUPOBAHMS alleTOHA.

12

MaremMaTuueckoe MOJACIINUPOBAHUC CIIOKHBIX XUMHUYCCKHUX peaKuHﬁ.

13

Onpenenenne YpGEKTUBHBIX YHCET IIEPEHOCA HOHOB B PACTBOPE CEPHOI
KHCJIOTHI.

14

HccnenoBanue 3JeKTpUUECKONW MPOBOIUMOCTH IJICKTPOJIUTOB B BOJIE.

15

Omnpenenenne KOHCTAHTHI TUCCOIMAIIMA OJTHOOCHOBHOM KHCIIOTHI METO-
JIOM U3MEPEHUs AIEKTPOIPOBOAHOCTH PACTBOPOB

16

UccnepoBanue snemenrta Jlanuens

17

Omnpenenenre MNPOU3BEACHUS PACTBOPUMOCTH TPYJHOPACTBOPUMOIO
COEAMHEHUS] METOIOM U3MEPEHNUS HJIEKTPOABHIKYIINX CHJL.

18

Omnpenenenne TEMIEPAaTypHOM 3aBUCUMOCTU AJIEKTPOJABMIKYILEH CHIIBI
raJIbBAaHUYECKOTO DJIEMEHTA U PACUET HA €€ OCHOBE TEPMOIMHAMUYECKUX

BEIIMYNH XUMUYCSCKOMN PCaAKIUN.

[IpoBonutcs B hopMe YCTHOTO OIpOca IO BBITTOJTHEHHUSI pabOThl U MPOBEPKU OPOPMIICHHOMN

paboThI B 1a00paTOPHOM KypHAJe.
KpuTepuu U MeTOIUKA OlleHHBAHMS

- 0 6ay10B BBICTABISCTCS CTYJCHTY, €CJIM OH HE BJIaJCeT COJCpPKAHUEM NPAKTHUECKOH pado-

THI,

- 1 6ann BEICTABIAETCA CTYACHTY, CCJIM OH YaCTHUYHO BJIAACCT COACPIKAHUCM HpaKTHHGCKOﬁ

paboTHI,

- 2 6auia BBICTABIISIETCS CTYJICHTY, €CJIM OH BJIaJICET COAECPKaHUEM MPAKTHUECKOH paboThl, HO

HE MOKET OOBSICHUTD MOJIyY€HHBIE PE3YJIbTATHI;

— 3 0aJyuta BBICTABISETCS CTYAEHTY, €CJIM OH BIAJIEET COJCpPKAHHUEM IMPAKTHYECKOW paboThl,

MOKET OOBSICHUTH MOJTYYEHHBIE PE3YIbTATHI.
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Kpurtepuu oneHku (B oleHKaX) /sl 0UHO-3204HOM H 32049HOiT GopM 00yUeHH:

- OLICHKa «OTJIMYHO» BBICTABJIACTCS CTYACHTY, €CIU CTYACHT NIEMOHCTPUPYET 3HAHUS, YMEHUS
Y HaBBIKU MCIOJIb30BaHU YCBOEHHOTO MaTepuaia: MOJIHbIE, IOCIe10BaTeNbHbIE, TPAMOTHBIE U JIOTHU-
YCCKU MU3JIaraCMbIC OTBCTHI IPU BUJOUZMCHCHNU 3adaHUs, CBO60,Z[HO€ PCHICHUC MOCTABJICHHLIX 3a/1a4,
MpaBIWJIbHOE 00OCHOBAHUE MPUHATHIX PELICHUH, TPHeMaMH BBITIOJHEHUS IPAKTHUECKUX padoT;

- OIIEHKA «XOPOIIO>» BBICTABIISIETCS CTYJCHTY, €CIIU CTYACHT IEMOHCTPUPYET 3HAHHE, ITOKA3bI-
BacT YMCHHUC U BJIAACHUC MaTepI/IaJ'IOM: T'paMOTHOC H3JIOXKCHHUC, 663 CYIICCTBCHHBIX HETOYHOCTEH B
OTBETE Ha BOIPOC, MPABUIBHOE MPUMEHEHUE TEOPETUUYCCKUX 3HAHHM, BIIQJICHUE HEOOXOJMMBIMH Ha-
BbIKaMU IIPU BBIITOJIHCHUH ITPAKTHYCCKUX 3a1a4,

- OIICHKA «yJOBJICTBOPUTEIHHO» BBICTABISICTCS CTYIEHTY, €CITU CTYACHT ACMOHCTPHPYET yC-
BOCHHUEC OCHOBHOI'O MaTepI/Iaﬂa: npu OTBCTC AOIMYCKAIOTCA HCTOYHOCTH, HCAOCTATOYHO IMPABUJIBHBIC
(bOpMYITHPOBKH, HAPYIICHHUE TIOCICIOBATEIILHOCTH B U3JIOKEHUU MPOTPaMMHOTO MaTepuaia, 3aTpy/-
HCHUS B BBIITIOJTHCHUU MPAKTUYCCKUX 3a,[[aHHﬁ;

- OIICHKA «HEYJOBJICTBOPHUTEIHHO» BBICTABIISETCS CTYIEHTY, €CIIU CTYACHT JEMOHCTPHPYET HE
3HaHUE MaTepuaya: IpU OTBETE BO3HUKAIOT OIIMOKH, 3aTPyIHEHHS NMPH BHITIOJHEHUU MPAKTHYECKUX
pabor.

5. Y4eOHO-MeTOANYeCKOEe M HHPOPMALIMOHHOE 0o0ecTiedyeHHue U CIUITHHbI

5.1. IlepeyeHb OCHOBHOI U JONMOJHUTEILHOI Y4eOHOI JuTEPaTypPhl, HE00XOAMMOM )15 OC-

BOEHUSI AU CUMILIMHBI
OcHoBHasi IMTepaTypa

1. Bopucos .M. OcHOBBI XHMHUYECKOH TepMOIUHAMUKH: yuebd. mocooue / . M. Bopucos;

BI'TIY um. M. Akmymisl .— Ya: BI'TIY, 2009.— 18CQ.

YMmpuxun B.A. ®uznueckas xumus. YuedHoe mocooue. 2009. 232.

Crpombepr A. I'., Cemuenko JI.I1. ®uznyeckass xumusi: Y4eOHUK AT XUMUIECKHUX CIIe-

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

4. Xapuronos F0.5. ®uznyeckas xumus. Yuebnuk. M3a: [DOTAP-Menuna 2009. 61C.

JlonoHUTeIbLHAS JTUTepaTypa

1. Epemun B.B. u np. OcHoBbI pusnueckoit xumun. Teopust u 3aaaun. M.: Dk3amen. 2005.
478c.

2. ®wusuueckas xumus ([Tox penaxiueit Kpacnosa K.C.). B 2 ku. Ku.1. Ctpoenue Beriect-
Ba. Tepmonunamuka. M3n-e 3. M.: Beicmn. mik., 2001. 68¢.

3. Epemun E.H. OcHoBbl xumuuyeckoir TepmonuHamuku. U3n. 2-e. M.: Beicm. mk., 1978.
391c.

4. Tlonropak O.M. Tepmoaunamuka B pusnueckoit xumuu. M.: Beicmr. mk., 1991, 313:.

5. Kyapsimos 1.B., Kapernukos I'.C. COOpHHK MPUMEPOB U 33/1a4 MO0 (PU3NIECKON XUMUHU.
Wzn. 6-e. M.: Beicur. mk. 1991. 52¢.

6. Kparkwuii cipaBounuk ¢usuko-xuMmudeckux Beauund ([Tox pex. Pasmenst A.A. u IloHo-
mapeBoit A.M). Uzn. 10, nepepab. - CI16.: MBan ®enopos. 2003. 24C.

7. OcHoBbol pusnyeckoit xumun. Teopust u npaktrka ([Tox penakiueit Epemuna B.B.) M.:
Ok3ameH. 2005. 478.

8. E.T.[enuncoB. Xumnueckas kuaetuka. M.. Xumus. : 2000. 566.

9. Dwmanysns H.M., Knoppe JI.I'. Kypc xumunueckoit kuneruku. Uzn. 4-e. M.: Briciias
mkosa, 1984. 391 ¢

10. ®usnueckas xumus ([loxg penakuumeit Kpacnosa K.C.). B 2 ku. Ku2. DnekTpoxumus.
XuMuyeckas KHHeTHKa 1 katanus. M.: Bercmr. mk., 2001. 31%.

11. lamackun b.b., Ilerpuii O.A. DnekTpoxumus: YuebHoe nmocodue uist XuM. (pak. yH-TOB.
M.: Brrcmiag mkoia, 1987. 29%.

12. AatpomnoB JI.LU. TeopeTnueckas 3MEeKTPOXUMHUS: YUEOHHUK AT XUM. TEXHOJ. CIIEL. BY-
30B. U3a. 4. M.: Beicirag mkoia, 1984. 51%.

wn
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13.TIpaktuueckre paboThl MO (GHU3NUECKON XuMuu: Yueb. mocodue mus By3oB ([Tox pen.
Muenko K.I1., Papnens A.A., [Tonomapesoit A.M). U3a. 4. JI.: Xumus, 1982. 40Q.

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

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

16. lanuaap @., Onsbeptu P. ®usnveckas xumus. M.: Mup, 1978, 64%.

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

18. Kapanetssan M.X. Xumuueckast TepmoannHamuka. Uzn. 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 TEPMOJIUHAMUKHY B (pu3nueckor xumun. M3 .
2-¢ M.: Beicmi. mik., 1982. 45%.

21.ConosseB 10.U. Uctopus xumuu B Poccuu. M.: Hayka, 1985. 416G.

22.Kypc dusnueckoii xumun ([lox penakuueii I'epacumona S1.U1). 1. 1. U3x. 2. M.: Xu-
mus, 1969. 592.

23.dusnueckass xumus. Teopermueckoe U Tmpaktudeckoe pykoBoiactBo ([Tox pen.
b.IT.Hukonsckoro). U3a. 2. JI.: Xumus, 1987, 88Q.

24.T'na3zoB B.M. OcHoBbl puzndeckoit xumun. M.: Beicur. mik., 1981. 466G.

25. lypos B.A., Arees B.I1. TepmoanHamMudeckas TEOpUsi paCTBOPOB HEIIIEKTPOIUTOB. M.:
W3n. MI'Y, 1987. 246G:.

26.bynaroB H.K., Jlynnun A.b. TepMoaunaMrka HEOOPATUMBIX (PU3HKO-XUMUUYECKHUX TTPO-
neccoB. M.: Xumus, 1984, 336:.

27.JleaucoB E.T. Kunernka roMOreHHBIX XMMHUYECKHX peakiuii. M3a. 2-e. M.. Bricmas
mkosa, 1988. 463 c.

28.ITaguenxoB .M., Jlebenes B.Il. Xumnueckasa kuHeTtrka U kKatanus. U3m. 3<. M.: Xu-
mus, 1985. 590 c.

29.Crpombepr A.I'., Cemenuenko JI.I1. ®usnueckas xumus. U3n. 2-e. M.: Beicias mkona,
1988. 49¢c.

30.BBenenne B Goroxumuto opranndeckux coeauHenuil. [lox pen. bexkepa I'.0. JI.: Xu-
mus, 1976. 379 c.

31. ®usuueckas xumus. Teopermyeckoe u mpakTtudeckoe pykoBoacTBo (ITox pen.
b.IT.Hukomnbckoro). Uzn. 2. JI.: Xumus, 1987, 88Q.

32. Dok H.B., MenpaukoB M.Sl. COOpHUK 3a/1a4 10 XUMHUYECKOW KuHeTHKe. M.. Bpicimas
mkonia, 1982. 126&.

5.2. IlepeyeHb pecypcoB HH(POPMAIHOHHO-TEJIeKOMMYHUKAMOHHOM ceTH «UHTepHET» H
NPOrpaMMHOI0 odecrne4eHus, He00X0AMMBIX 1JIsl OCBOCHHS JHCIHUIIIHHbI

Ha xumuueckom dakynbrere Balkupckoro rocyaapcTBeHHOro yHuBepcuterta (mpu kadeape
(GU3MUECKON XMMUHM ¥ XUMHYECKOM IKOJIOTUH) UMeeTCsl 2 KOMIIBIOTEPHBIX Kiacca. [IepBblil KOMITbIO-
TEpHBIA Ki1acc ocHamieH 1340 MoHOOJ0KaMu Ha 0ase IBYXBSAEPHBIX mporeccopos Intel Pentium
Dual-Core 3.2 Tu u onepatuBHoii mamsitu 2['0. Bropoit koMnbroTepHsIii kiacc ocHamieH 1540 xom-
MBIOTEpaMHU Ha 0asze deThIpexbaaepHbix mporeccopos Intel Core i5 3.2 T u onepaTHBHON MaMATH
41°6. [lepcoHanbHbIE KOMITBIOTEPHI 000UX KJIACCOB O0OBEINHEHBI B OJIHY JIOKAJIBHYIO CETh JUIs obecre-
YeHMsI JOCTyMNa K Hay4YHOH M METOAMYECKOI TuTepaType YHUBEPCUTETA; UMEETCs IOCTYI B CETh HUH-
TepHeT. KoMmmbroTepsl BTOpOro kiacca, MOMUMO O(PHCHBIX HYXKH, BBITOJHSIOT (DYHKIIMIO BBIYMCIIHU-
TenabHOro 1eHTpa. OHU 00BEANHEHBI B €IMHBIN BRIYMCIUTEIbHBINA KiIacTep AJis 00ecreueHus: CoTpyi-
HUKaM Kaeapsl, aCIUpPaHTaM U CTYJCHTaM BBIUYMCIUTENLHBIX MOIIHOCTEH ISl IPOBEACHUS HAyYHBIX
pabot. IIpu 3TOM HCIOJIB3yeTCsI HEKOMMEPUYECKOE MpOorpaMMHoOe obecrieucHue: ohUCHBIN maker Li-
breOffice,mporpamma mist npodeccuonanpHoro nocrpoenus rpapuxor Gnuplot,nakersr Orcau Fire-
fly mist npoBenenus kBaHTOBO-XxuMuueckux pacueroB, NAMD — mporpamma st mpoBeICHUs pacue-
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TOB MOJICKYJISIDHOW JTUHAMUKH, TPOTPAMMBI JUTSI BU3yaIM3allMH BBIUUCIUTEILHBIX 3KCIIEPUMEHTOB —
ChemCraft lite, VMD, Molden.

JlomonuuTenpHO Ha Kadeape Gu3nyeckoid XMMUU U XUMHYECKOW dKoJIoTuH nMeercs 18 kom-
MBIOTEPOB, KOTOPBIE OOECIICUNBAIOT PEIICHUE PA3TUYHBIX HAYYHO-UCCIIEOBATEILCKUX 3a1a4 B COOT-
BETCTBHH C HANIPABICHHOCTHIO MPOTPAMMBI.

YHuBepcHuTeT odecrneueH HeOOXOIUMBIM KOMIUIEKTOM JIUIIEH3UOHHOTO MPOTPaMMHOI0 o0ec-
MCYEHUS TUCIUILTHH (MOTYJIeH).

DNeKTPOHHO-0MOIMOTeYHass crcTemMa (MEKTpOHHAsE OMOIMOTEKa) W IEKTpOHHAs MH(opMma-
IUOHHO-00pa3oBaTeIbHAs Cpela YHUBEPCUTETa 00ECIIEUYNBAIOT OJTHOBPEMEHHBIN MOCTym Oosiee 25%
o0yJaromuxcs Mo JaHHOMY HalpaBlIEHUIO MTOATOTOBKH.

CTyaeHThl UMEIOT BO3MOKHOCTH J0CTyNa K GoHAaM yueOHO-METOINYECKON TOKyMEHTaIuu, Ono-
nuorpaduueckuM U pedepaTHBHBIM 0a3aM JaHHBIX, SJEKTPOHHBIM OHOIHMOTEYHBIM CHCTEMaM
(«DreKTPOHHBIN YNTATBHBIN 3A11», «YHUBEPCUTETCKAs OMONIMOTEKa OHIAH», «/laHb» 10 JTUCIIHMILIH-
HaM €CTECTBCHHOHAYYHOTO HAMpPAaBJICHHS), K JJICKTPOHHOMY Kartayjory OuOnuoreku u HHTEepHeT-
pecypcam (6a3bl JaHHBIX POCCHHCKHX OMOIMOTEK, MOJHOTEKCTOBBIC 0a3bl TaHHBIX: KaTajaor aBToOpe-
depatoB u auccepranuii PI'B, HayuHast anekTponHas Oubimoreka «eLibrary»,onmnaiin 6a3a maHHBIX
«Polpred»miatentras 6a3a manubsix «Questel»MynbTHINCIUIUTMHAPHBIHN KypHal «SCIEeNCEM MyJIb-
TUIMCIMIUIMHAPHBIH pecypc «AnnualReviewss np.). Bes HeoOxoaumas yaeOHO-MeTOAMYECKas J10-
KyMEHTaIHs ISl CTYACHTOB pa3MelleHa Ha caifte By3a, goctyn — 1o |P axpecam nokaibHOM ceTH BY-

3a.

6. MaTepuajbHO-TeXHHYecKasi 6a3a, HeoOXoAUMAs /ISl OCYLIeCTBJIeHUsI 00pa30BaTeIbHOIO

npoiecca no AMCUMILINHE

HaunmeHnoBanmue
CHenHaJbHBIX IOMeIe-
HHH ¥ IOMeIeHnH 151

OCHaAIIEHHOCTH CNENNAJbLHBIX IOMeIle-
HHUH ¥ OMeIeHUH IS CaMOCTOATEILHOM

IlepeyeHs JTUIEH3HOHHOTO NIPO-
TPAMMHOI0 o0ecnevYeHus .
PexBH3HUTEHI IOATBEPKAAIONIETO

caMoCTOATeIbHOI pado- padoThI
JOKYMEHTA

ThI

1 2 3
1. yuebnan  ayou- Ayauropusi Ne 208 1. Windows 8 Russian. Window
mopus 011 npoeedenus VueGuas mebenb, yueOHo-Harmsinabie mo- | Professional Upgradglorosop Ne 104 ot
3anamuil  J1eKYUOHHOZ0 coOwusi, TO0CKa, MyJIbTUMEIUA-TIPOCKTOP 17.16.2013. JIuneH3uu — OCCCPOYHBIE.
muna: ayautopus Ne 208 NecM361X(M361XG) LCD 2. MicrosoftOfficeStandart 201
(Yuebubrit KOpIIyC, yII. 3600LMXGA(1024x768) 3000: bxpan Ha- RussianJorosop Ne 1140t 12.11.2014.
Mumnraxesa, 1. 100), crennbiii ScreenMediaEconomy-P 1:1 JIunen3umn — 6eccpouHbIe.
2. yuebnan  ayou- 180x18@mMatte 3. Cucrema UEHTPAIN30BAHHOTO
mopusa 0na npogedenus Ayautopust Ne 407 tectupoBanus baml'yY (Moodle) GNU-
3AHAMUIL  CEMUHAPCKO20 VueGuas mebenb, yuebHo-HarmsiHbie mo- | GeneralPublicLicense
muna:. ayautopus Ne 208 co0usi, TOCKa, MyJIbTUMEIHA-IIPOCKTOP
(YueOusrit KOpIIyC, YiI. PanasonicPT-EW640Bxpan HaCTEHHBIH

Mumnraxesa, 1. 100), ay-
quropuss 407 Y ueOHbIi
KopIyc, ya. MuHraxesa,
1. 100)

3. yuebnan  ayou-
mopusa 0na npoeedeHus
aAapopamopHuulx  padom:
aynutopus Ne 302 (Yueo-
HBIN Kopryc, yin. Munra-
xeBa, 1. 100), ayauropus
Ne  504(YueCublii  KOp-
myc, yi. MuHraxesa, 1.
100), ayauropuss Ne 505.
(YueOunrit KOpIIyC, YII.
Mumnraxesa, 1. 100)

4, yuebnaa  ayou-
mopusa 0na npoeedeHus
2PYnnoeviX U UHOUBUOY-

DraperLumaAV (1:1) 96/96" 244*244MW
(XT1000E).
Aynutopus Ne 302
VYuebHnast MmeOeltb, yueOHO-HATIISTHBIE 110~
cobwust, mocka,mpoekrop Nec M361X(M361XG)
LCD 3600Lm XGA(1024x768)
3000:13kpanScreenMediaEconomy-P 1:1
180x18@mMatteWhite.
Aynuropus Ne 504
Jlaboparopras mebeinb, yaeOHO-
HarJIsIHbIC TOCOOMS, TOCKa, MKa( BBITSHKHON
xuMmudeckuid, Becbl BK-600, kobonarpesaTeins
112-412QM, o3zonarop TJI-5K, cymunbHbIi
mkad, JsabopaTopHas ocyaa, 1abopaTopHbIe
[ITATUBBI
Ayantopust Ne 505
JlabopaTtopHas mebeib, yueOHO-

HarJsiJHbIC HOCO6I/IH, JOCKa, HIKa(l) BBITSKHOI
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QIbHBIX KOHCYIbMAUUIL.
aynutopus Ne 208 (Yueo-
HBI KoOpIyC, yi1. Munra-
xesa, 1. 100)

5. yuebnan  ayou-
mopusa 01a  meKyuwiezo
KOHmMPONA u npomesgncy-
mounoil ammecmayuu.
ayauropus Ne 208 Yue6-
HBIM Kopmyc, yi1. Munra-
*eBa, 1. 100)

6. nomeuwienus 01
CAMOCHOAMENbHOU  pa-
Oompl: YHUTAIBHBIA 32,
OubnmroTeka (CnaBHbIH
Kkopnyc, yi.3aku Bamuau,
. 32), oubIoTeKa
(Yuebnbrit KOpILYC, Y.
Mumnraxesa, 1. 100).

7. nomewenue 01
XPaHeHusa u 00CaAyHcuea-
HUusa yueoHo20 000pyoo-

eéanun. ayautopus Ne
30%  (YuebHblii  KOp-
myc,yn. Munraxesa, .
100)

XUMHYECKHH, aKBaJUCTHIUIATOP, YCTaHOBKH
JUIsl TIEPETOHKH ¥ KpUCTAJUIN3alMy, Tpuoop
JUISL DJIEKTPOJIN3a, J1ab0paTOPHBIE PEryIsTOPBI
HarnpspKeHus KonboHarpesarenu [13-4120,
MarauTHas Memanka ES-6120, 14 nonspu-
metp nopratuBHbii [1-161M, pedpakTomerp
NP®-470 (1,3-1,52),ynerparepmoctar MLW,
unB. Ne 00000110104245%ctpoiicTBo st
cymku nocyasl I119-2000,mabopatopHas mocy-
Ia, 1a00paTOpPHBIE MITATUBBI

Aynutopus 3096
YuebHas Mebeltb, CTeNax, Habop HHCT-
PYMEHTOB, MYJIbTUMETp, HHUKATPHAst OTBEPT-
Ka
YuranabHslii 3aa( naBHeId Kopyc,
yn.3aku Banuau, 1. 32)

VYuebHast Mebenb, yueOHO-HATIISIHBIE 110-
coOusl, CTEHJX MO MOXAPHOH OE30IaCHOCTH,
MOHOOJIOKH CTallMOHApHBIE — 5 1T, IPUHTEP —
1 mr., ckanep — 1.

Bubauorexa(lmaBHsIit KOpITyc, yi.3aku
Bamuau, 1. 32)

YuebHass Mebenp, ydeOHO-HATISAHBIE T0-
cobus, CTEHJ IO TIOXKapHOW Oe30MacHOCTH,
MOHOOJIOKH CcTallMoHapHble — 4 T, ckanep — 1
LT,

Bubauorexa(Y4eOHslit kopmyc, yi. MuH-

raxesa, 1. 100

VYuebHast Mebenb, yueOHO-HATIISIHBIE 110-
cobws,
PentiumG2130/86/500'6/21,5"/Kn/MpIub

IMKsxommi. ®epmolntel

IntelPentiumG2130M6/500°6/21,5"/Kn/
MBIIIb
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MUHOBPHAYKU }
®I'BOY BO «BALIKUPCKUI TOCY IAPCTBEHHBIA YHUBEPCUTET>
VH)KEHEPHBII ®AKYJIbTET

COJIEPKAHUE PABOYEH ITPOI'PAMMBI
JAUCHHIUTUHEI PU3HYecKast XUMUSI
Ha 3 cemecTp

OYHast
Bua pabotsl O0BEM AUCHUIUINHEL
ouHas Gpopma 00ydeHUs
O6mast TpymoeMkocTh aucturuinabl (3ET / 5/180
94acoB)
Y4eOHBIX YacOoB Ha KOHTAKTHYIO padoOTy C
MIPEToIaBaTeIIeM:
JIEKIUH 24
NPAKTHYCCKHUX /| CEMUHAPCKHUX -
71a00paTOPHBIX 24
JNpyrux (rpymnmnoBas, WHAUBUIyalbHAs KOH- 1,2

CYJIbTAlldsl ¥ WHBbIC BHIbI y4EOHOH IesATEIbHO-
CTH, TMpeaycMaTpuBampIiIue padoTy oOydaro-
IIUXCS C IPEIOIaBaTeIIeM)

Y4eOHBIX 4acOB Ha CaMOCTOATENBHYIO pa- 85,8
00Ty 0OydYaromuxcs, BKJIIOYas IOJATOTOBKY K
dK3aMeHy / 3a4eTy

KonTtposb 45

dopma KOHTPOJIS 3K3aMEH

dopma KOHTPOJIA:

IK3aMeH 3cemectp
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N Tema u conepxxkanue | dopma U3y4eHUsI MATEPUAIIOB: OcHoBHas u 3aznaHus 1o caMo- ®opma TeKy-
JICKIIUH, IPAKTHYECKHUE 3aHITHS, CCMUHAPCKUE | TOMOJHUTEIbHAS CTOSITEIBHOM paboTe CTy- | IIEro KOHTPOJISI
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




MUHOBPHAYKU }
®I'BOY BO «BALIKUPCKUI TOCY IAPCTBEHHBI YHUBEPCUTET>
VH)KEHEPHBII ®AKYJIbTET

COJIEPKAHUE PABOUYEH ITPOI'PAMMBI
IUCIUTUTMHBI DU3ndecKast XUMUSs
Ha 4 cemecTp
OYHO-3a04HasI

Bua pabotsl O0BEM AUCHUIUINHEL
ouHas Gpopma 00ydeHUs
O6mast TpymoeMkocTh aucturuinabl (3ET / 5/180
YacoB)
VY4eOHBIX YacOB Ha KOHTAKTHYIO paboTy ¢ 37,2
MIPEToIaBaTeIIeM:
JICKLIMHA 18
NPAKTHYSCKHUX /| CEMUHAPCKHUX -
71a00paTOPHBIX 18
JNpyrux (rpymnmnoBas, WHAUBHUIyalbHAs KOH- 1,2

CyJbTaIlMsl U WHBIC BHUIBI Y4eOHOU JedaTenbHO-
CTH, TIpemycMaTpuBaromue padoTry o0ydaro-
IIMXCS C IPEI0IaBaTeIIeM)

VY4eOHBIX 4acOB Ha CaMOCTOATENBHYIO pa- 106,8
00Ty 0O0ydYaromuxcs, BKJIIOYas IMOJATOTOBKY K
9K3aMeHy / 3a4eTy

KonTtposb 36

dopma KOHTPOJIS 3K3aMEH

dopma KOHTPOJIS:
IK3aMEH 4dcemectp




N Tema u conepxxanne | @opMa U3ydeHUsT MATEPUATIOB! OcHoBHas 1 3aaHus 1o caMo- dopma TeKy-
JICKIIMH, TPAKTUUCCKHE 3aHSTHS, CCMUHAPCKHUE JIOTIOJTHUTEITbHAS CTOSITEIIBHOM paboTe CTy- | IEro KOHTPOJIS
3aHATHS, Ta00paTOpPHBIC PabOThI, CAMOCTOS- JUTEparypa, peKo- | JICHTOB yCIIEBaEMOCTHU
TeNbHas paboTa M TPYIO0EMKOCTh (B 4acax) MEHTyeMasi CTy- (KOJITOKBHYMBI,

JICHTaM KOHTPOJIbHBIE pa-
(momepa u3 00TBI, KOMITBIO-
CIIHCKA) TEPHBIE TECTHI U
T.11.)
BCETO JIK | ®KP | JIP | CPC | KoHTtpoiab
1 2 3 4 5 6 7 8 9 10 10
1| Tepmomunamuueckast | 38,2 5 1,2 5 22 8 [1-4, 7-10] CamocTosTenpHOoe YCTHBIN UH-
cHCTeMa U ee OIHca- U3y4YCHUE PEKOMCH/IYe- JIMBUYaTTbHBIH,
HUE MO OCHOBHOM M JOIIOJI- TECTUPOBAHUE,
HUTEIBHOW JINTEpPATyphl, | 3aIiuTa jJadopa-
UHTCPHET-UCTOYHUKOB. TOPHOM PabOTHI,
KOJUTOKBUYM
2| ®dazoBoe paBHOBecue | 37 5 5 24 8 [1-5, 7-10] CamocrosTenbHOe YcTHBIH HH-
U3y4CHUE PEKOMEH/Iye- JMBUIYabHBIH,
MOW OCHOBHOH U JOIOJI- TECTUPOBAHUE,
HUTEIBHOU JINTEPATyphl, | 3ammuTa jabopa-
UHTEPHET-UCTOYHHKOB. TOPHO# paboTHl,
KOJUTOKBUYM
3| Xumunyeckoe paBHo- | 37 3 3 24 8 [3,6,7] CamocTosTenbHOE YCTHBIH HH-
BECHe U3YyUCHHUE PCKOMEH Tye- JTMBHTyaJTbHBIH,
MOW OCHOBHOH Y JOIOJI- TECTUPOBAHUE,
HUTEIBHOU JINTEPATyphl, | 3amuTa jabopa-
UHTEPHET-UCTOYHHKOB. TOPHO# paboTHl,
KOJUTOKBHYM
4| OcHoBHbIE TIOHATHS U | 37 2 3 26 6 [1-4, 7-10] CamocTosTebHOE YCTHBIH HH-
3aKOHBI XUMHUYECKOU U3y4YECHUE PEKOMEHYE- JUBUTyaJIbHBIH,
KUHETHUKU MOU OCHOBHOH Y JONOJI- TECTUPOBAHUE,
HUTEIBLHOU JINTEpaTyphl, | 3amuTa jabopa-
UHTEPHET-UCTOYHHKOB. TOPHO# paboTHl,
KOJUTOKBHYM
5| PaBHOBecwHe B pac- 30,8 2 2 10,8| 6 [1-4, 7-10] CaMOCTOSITENIBHOE VY CTHBIA UH-




TBOPAX 3JIEKTPOJIUTOB

U3y4YEHUE PEKOMEHye-
MOW OCHOBHOH M JOMOJI-
HUTEIILHOM JINTEpPATypHI,
UHTEPHET-UCTOYHHUKOB.

JVBUIYAJIbHBIM,
TECTUPOBAHUE,
3amuTa 1abopa-
TOPHOM paboTHI,
KOJUIOKBUYM

Htoro




MHMHOBPHAVKH .
®I'bOY BO «bAIIKNMPCKUN I'OCY JAPCTBEHHBI YHUBEPCUTET>»
NHXEHEPHbBIN ®AKYJIBTET

COJEPXAHHE PABOYEM [TPOT'PAMMBI
ITUCHUIIINHE Pu3nyeckass XUMHUS
Ha 3UMHIOIO0 CECCHIO

3a04YHas
Bun paboter O0BeM TUCIUIUINHEL
ouHasi hopMa oOyueHus
O6mast TpymoeMkocTs auciuruiaael (3ET / 5/180
94acoB)
VYueOHBIX YacoB Ha KOHTAaKTHYIO paboTy ¢ 13,2
MIPEI0IaBaTeIICM:
JIEKIIUH 6
NPAKTHYECKUX / CEMUHAPCKHUX -
71a00paTOPHBIX 6
Jlpyrux (rpymmoBas, HHAWBHIyalbHas KOH- 1,2

CyJIbTAalldsl ¥ WHBIC BBl y4eOHON IEsATEITBHO-
CTH, TMpeaycMaTpuBamwIiIue padoTry o0ydaro-
IIMXCS C TIPEIO/IaBaTeICM)

Y4eOHBIX YacoB Ha CaMOCTOATEIBHYIO pa- 157,8
00Ty O00y4arommxcs, BKJIIOYas TOJTOTOBKY K
sK3aMeny / 3aueTy

KonTpons 9

dopma KOHTPOJIS SK3aMEH

®opMa KOHTPOJIA:
JK3aMEH 3UMHSISI CECCUs




N Tema u conepxxanne | @opMa U3ydeHUsT MATEPUATIOB! OcHoBHas 1 3aaHus 1o caMo- dopma TeKy-
JICKIIMH, TPAKTUUCCKHE 3aHSTHS, CCMUHAPCKHUE JIOTIOJTHUTEITbHAS CTOSITEIIBHOM paboTe CTy- | IEro KOHTPOJIS
3aHATHS, Ta00paTOpPHBIC PabOThI, CAMOCTOS- JUTEparypa, peKo- | JICHTOB yCIIEBaEMOCTHU
TeNbHas paboTa M TPYIO0EMKOCTh (B 4acax) MEHTyeMasi CTy- (KOJITOKBHYMBI,

JICHTaM KOHTPOJIbHBIE pa-
(momepa u3 00TBI, KOMITBIO-
CIIHCKA) TEPHBIE TECTHI U
T.11.)
BCETO JIK | ®KP | JIP | CPC | KoHTtpoiab
1 2 3 4 5 6 7 8 9 10 10
1| Tepmomunamuueckast | 38,2 2 1,2 1 32 8 [1-4, 7-10] CamocTosTenpHOoe YCTHBIN UH-
cHCTeMa U ee OIHca- U3y4YCHUE PEKOMCH/IYe- JIMBUYaTTbHBIH,
HUE MO OCHOBHOM M JOIIOJI- TECTUPOBAHUE,
HUTEIBHOW JINTEpPATyphl, | 3aIiuTa jJadopa-
UHTCPHET-UCTOYHUKOB. TOPHOM PabOTHI,
KOJUTOKBUYM
2| ®dazoBoe paBHOBecue | 37 1 1 34 8 [1-5, 7-10] CamocrosTenbHOe YcTHBIH HH-
U3y4CHUE PEKOMEH/Iye- JMBUIYabHBIH,
MOW OCHOBHOH U JOIOJI- TECTUPOBAHUE,
HUTEIBHOU JINTEPATyphl, | 3ammuTa jabopa-
UHTEPHET-UCTOYHHKOB. TOPHO# paboTHl,
KOJUTOKBUYM
3| Xumunyeckoe paBHo- | 37 1 1 34 8 [3,6,7] CamocTosTenbHOE YCTHBIH HH-
BECHe U3YyUCHHUE PCKOMEH Tye- JTMBHTyaJTbHBIH,
MOW OCHOBHOH Y JOIOJI- TECTUPOBAHUE,
HUTEIBHOU JINTEPATyphl, | 3amuTa jabopa-
UHTEPHET-UCTOYHHKOB. TOPHO# paboTHl,
KOJUTOKBHYM
4| OcHoBHbIE TIOHATHS U | 37 1 1 38 6 [1-4, 7-10] CamocTosTebHOE YCTHBIH HH-
3aKOHBI XUMHUYECKOU U3y4YECHUE PEKOMEHYE- JUBUTyaJIbHBIH,
KUHETHUKU MOU OCHOBHOH Y JONOJI- TECTUPOBAHUE,
HUTEIBLHOU JINTEpaTyphl, | 3amuTa jabopa-
UHTEPHET-UCTOYHHKOB. TOPHO# paboTHl,
KOJUTOKBHYM
5| PaBHOBecwHe B pac- 30,8 1 2 35,8 6 [1-4, 7-10] CaMOCTOSITENIBHOE VY CTHBIA UH-




TBOPAX 3JIEKTPOJIUTOB

U3y4YEHUE PEKOMEHye-
MOW OCHOBHOH M JOMOJI-
HUTEIILHOM JINTEpPATypHI,
UHTEPHET-UCTOYHHUKOB.

JVBUIYAJIbHBIM,
TECTUPOBAHUE,
3amuTa 1abopa-
TOPHOM paboTHI,
KOJUIOKBUYM

Htoro

180

1,2

157,

336

30




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




