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CocraBurensb: noneHT kadenpsl TXuM, kaua. xuM. Hayk Myp3arysosa J.1.

PaGouas mporpamMma IUCIUIUIHHBI YTBEPKACHA HA 3acCeTaHuU Kadeapbl TEXHUISCKOM XUMUHU U MaTe-
puanoBeneHus mpoTokos oT Ne 9 ot «21» despans 2022 r.

3aBenyromnui kadeapoit / Myxamem3siHoBa A.A.

JlononHeHus U U3MEHEHHs, BHECEHHbIE B pad0uyyr0 MporpaMmy AMCLUUILTUHBI, YTBEPXKIIEHBI Ha 3ace-
JTaHUH Kaeapsl ,
pOTOKOJ Ne OT « » 20 1.

3aBenyronuii kKageapoit / ®.1.0./

JlononHeHus U M3MEHEHUs, BHECEHHbBIE B pab04yI0 MpOorpaMMmy AUCLUHUILIINHBI, YTBEPKIEHBI HA 3ace-
JTaHUH Kaeapsl ,
pOTOKOJ Ne OT « » 20 1.

3aBeayromuit kadenpoit / d.1N.0./

JloronHeHys U U3MEHEHUs, BHECEHHbIE B pab04yl0 NMpOrpaMMy JHUCUUIUIMHBI, YTBEPKICHBI Ha 3ace-
JaHUU Kadeapsl ,
poTOKOJI Ne OT « » 20 r.

3aBenyromiuii kadeapoit / ®.1.0./




CnMcok J0KyMEHTOB M MAaTEePHAJIOB

. IlepeueHp mIaHUpyeMBIX pPe3yabTaTOB OOYYEHHS MO JUCIMIUIMHE, COOTHECEHHBIX C yCTa-
HOBJICHHBIMH B 00pa30oBaTeIbHON MporpaMMe UHIMKATOPaMU JOCTUKEHUSI KOMITETEHITHHI

. Llens 1 MECTO TUCHUILTUHBI B CTPYKTYpe 00pa30BaTeIbHOI MPOrpaMMbl

. Conepxanne paboueil mporpaMMsel (00BEM TUCIUILTMHBI, TUITBI U BUJIbI YI€OHBIX 3aHATHH,
y4eO0HO-METOIMYECKOe 00ECTICUCHHE CAMOCTOSTEILHON pabOThl 00YJIAFOIITXCS)

. DOH/1 OLIEHOYHBIX CPEJCTB 0 JUCLMIUINHE

4.1. TlepeueHb KOMIIETEHIIMM U MHIAUKATOPOB JOCTHKEHUS KOMIIETEHLUN C yKa3aHUEM
COOTHECEHHBIX C HUMH 3aIUIAHUPOBAHHBIX Pe3yabTaToB 00yueHHs no aucuuiummne. Onu-
caHue KpUTEPHEB U LKA OLEHUBAHUS PE3Yy/IbTaTOB O0yUEHUs MO JUCIUILINHE

4.2. TunoBble KOHTPOJBHBIEC 33/I1aHUS UM MHBbIE MaTepuaibl, HEOOXOIUMbIE Ui OLEHU-
BaHUS PE3y/IbTaTOB OOYUYCHHS 10 ITUCIHUIIMHE, COOTHECEHHBIX C YCTaHOBJIIEHHBIMHU B 00-
pa30BaTEIbHON MPOrpaMMe MHIMKATOPAMHU JOCTHKEHUS KOMIETEHUU. Meroauyeckue
MaTepuaibl, OMPeIeSIFOIINe MPOLEAYPhl OLIEHUBAHUS Pe3y/IbTaTOB O0yUEHUS 1O TUCIU-

IIJINHC

5. YaeOHO-MeTOMMYecKoe U HH(HOPMAIIMOHHOE 00SCTICUeHUE TUCIIATLITHBI

5.1. IlepeyeHb OCHOBHOH W JTOMOJIHUTEIbHONW Y4eOHOH JUTEpaTypbl, HEOOXOAUMOMN IS
OCBOCHMSI TUCLIUILIMHBI

5.2. Ilepeuens pecypcoB HH(GOPMALMOHHO-TEIEKOMMYHUKAIIMOHHON ceTn «VHTepHET» U
IPOrpaMMHOT0 0OecreyeH s, HEOOXOJUMBIX ISl OCBOCHHUS AMCLMUILIMHBI, BKIHOYAs MPO-

(deccroHanbHble 0a3bl JaHHBIX U MH(OPMALIMOHHBIE CTIPABOYHBIE CHCTEMBI

6. MaTepI/IaJILHO'TeXHI/I‘leCKaH 6333, HCO6XOI[I/IM8.}I IAJIsL OCYHICCTBJIICHUA o6pa3013aTean0ro

nmpomnecca no JUCHUIIINHE

16
16

16
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1. IlepeuyeHb MIAHUPYEMBIX Pe3yIbTATOB 00y4eHUsI MO AMCHMUIJIMHE, COOTHECEHHBIX €
YCTaHOBJIEHHBIMH B 00pa30BaTe/1bHOM NPOrpaMMe HHAUKATOPAMH J0CTHKEHUST KOMIIe-

TEeHUHH
[To uToraM OCBOEHHS TUCIUIUIMHBI O0YYArOIIMIACS JOKEH JOCTHYD CICAYIONINX PEe3yIbTaTOB

o0yueHusI:

Kareropus (rpynmna) dopmupyemas Koa n naumenoBanune | Pe3yabTarTsl 00yueHust

KOMIeTeHI U KOMIIeTeHIus (C HHIMKATOPA 10CTHKe- N0 JMCHUILINHE

(mpu Hamuuuu OIIK) yKa3aHHeM Ko/1a) HHUS KOMIIETCHIIUHA
Oo6menpodeccuonansubie | OITK-1 b-OIIK-1.1. 3naet: oc- | 3HaTh:
HaBBIKU Croco0eH HCIOJb- | HOBHBIE TEOPETHYECKHE | MEXaHU3Mbl  XUMHYE-

30BaTb IIpU peEIIe- | OCHOBbI ~ HEOpraHuye-
HUM 3ajad npodec- | CKoH, aHATUTHUYECKOH,
CHOHAJIBHOU nesi- | OpraHuveckol, pusude-
TEIbHOCTU IIOHUMA- | CKOW, CTPYKTYPHOH XH-
HUE TEOPETUYECKUX | MUM, (DU3UKU KOHJIEH-
OCHOB XMMUH, (H- | CUPOBAHHBIX cpexn,
3MKH MATE€pUajJOB U | KIACCUYECKOM MEXaHHU-
MEXaHUKU MaTepua- | K, MEXaHUKHU CIUIOII-
JIOB HBIX Cpen

CKMX peaKkluH, MpOucC-
XOJIIMX B TEXHOJIO-
FMYECKUX IIpoLeccax U
OKpYXarolleM  MHpe,
CTPOCHHME  BEILECTBA,
IIPUPONY XUMHUYECKOU
CBSI3M M CBOWCTBA pas-
JUYHBIX KJIACCOB XU-
MHYECKHX DIJIEMEHTOB,
COCIMHEHUH, BEILECTB
1 MaTE€pUAJIOB

b-OIIK-1.2. YmeerT: uc-
MOJIb30BaTh TpHU pelie-
HUM 3a7a4 npodeccro-
HAJbHOM JIEATCIHLHOCTH
TEOPETUYECKHE OCHOBBI
XUMHUH, (QU3UKH MaTe-
pUaIoB M  MEXaHUKHU
MaTepuasoB

YMers.

MPOTHO3UPOBATh  pe-
3yJbTaThl HECIOMXKHBIX
IMOCJICIOBATEIILHOCTEH
XUMHUYECKUX peaKUui
C YYETOM OCHOBHBIX
MOHATHH M OOIIMX 3a-
KOHOMEPHOCTEW  Ipo-
LIECCOB, H3yYaE€MbIX B
paMKaxX OCHOBHBIX XH-
MHYECKHUX ITHCIMILINH

b-OIlK-1.3. Bmageer:
MOHUMAaHUEM TEOPETH-
YECKHUX OCHOB XHMMHH,
(GU3MKN MaTepuajoB U
MCXAHUKU MaTepI/IaJ'IOB
IOCTAaTOYHBIM ISI HMX
FpaMOTHOFO HpI/IMeHe-
HUS TIpH  pEIUICHUH
HpaKTquCKHX 3a1a4

Bnanern:

HaBBIKAMH  KPHUTHYE-
CKOro aHaimza yuel-
HOM wH(popmanuu 1o
OCHOBHBIM  pazjieniam
XHMHUH, (HOPMYIHPOB-
KW BBIBOJIOB M Y4aCTHS
B JIMCKYCCHH T10 y4eO-
HBIM BOTIPOCaM

Oo6menpodeccuonansupie | OIIK-2.  Cnocoben | b-OIIK-2.1. 3naer: oc-
HaBBIKH MPOBOJUTH C CO- | HOBHBIE HOPMBI M Tpe-
Omo/leHueM  HOpM | OoBaHMsI K O€30MacHOM
TEXHUKH 0€30macHO- | paboTe TMpu TPOBEJe-
CTH  DKCIEPUMEHT | HUU IKCIEPUMEHTOB IO
10 CHHTE3y U aHalli- | CHHTE3y W aHaJIu3y XH-
3y XUMHUYECKHUX BE- | MUYECKHX BEIIECTB, HC-

IIECTB, HCCJIE0- | CIEIOBAaHUIO  PEAKITUH,
BaHUIO peaxiui, | MpoIeccCoB M MarepHa-
MPOIIECCOB M Mare- | JIOB, JUArHOCTUKE (u-
pHUAJIOB, JIAArHO- | 3UYECKUX W MEXaHHUYe-

3HaTh:

CTaHJIAPTHBIE METOIBI
MOJy4eHUsl, HUJEHTH-
buKamuu M UCCIeo-
BaHUs CBOWMCTB pa3-
JUYHBIX ~TPyNOn  Be-
IIECTB U MaTepHasoB;
IpaBWJia TEXHUKH Oe3-
OIaCHOCTH TpHU padoTe
C HUMH, OCHOBHBIC
TpeboBaHUsT K 0QopM-
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CTHKE (PU3UYECKUX M | CKUX CBOMCTB Marepua- | ICHHUIO  pPe3yJbTaToB
MEXaHUYECKHUX JI0B JKCIIEpUMEHTA

CBOHCTB MaTEePUANOB "L AL 55~ Vyeer: | Yaers:

MPOBOJIUTH C COOJNIONE- | pemaTh 3a/Ja4d IOBBI-
HUEM HOPM TEXHHUKH | IIEHHOW CI0XHOCTH U3
0€30MaCHOCTH  JKCIIe- | OCHOBHBIX  pa3/IelioB
PUMEHT 110 CHHTE3y U | PU3MYECKON XMMUH
aHaM3y  XUMHYECKUX
BEILECTB,  HCCIE0Ba-
HHUIO PEaKIUi, MpoLEc-
COB U MaTepHaJOB, AHa-
THOCTHKE (PU3MUYECKUX U
MEXaHHYECKUX CBOWCTB
MaTEepHaJIOB

b-OIIK-2.3. Bmageet: | Baaners:
NPaKTUYCCKUMH HABbI- | gappIKAMH  TPOBEJIC-
KaMU TPOBEICHUS DKC-
MEPUMEHTa TI0 CHHTE3Y
U aHaJIu3y XUMHYECKUX
BEIIIECTB,  HCCJIEIOBA-
HUIO peakuuii, mpomec- | # MHTEPIPETHPOBAHMS
COB M MaTepuajioB, nau- | €0 PE3yJIbTATOB
arHOCTHUKE (PU3HYECKHUX
i MEXaHUYIECKUX
CBOICTB MaTepUaJioB

HUS ¢buznko-
XHUMHUYECKOTO  JKCIIe-
puMeHTa, ohopMIICHHUS

2. HeJb 1 MecTO TMCHHUIIMHBI B CTPYKTYpe 00pa3oBaTeIbHOIl MPOrpaMMbl

Jucuurumza « Cogpemennas usuueckas Xumusy OTHOCUTCS K 00A3amenbHol YaCTH.

JlucuuiuiiHa u3yJaeTcsi Ha 3 KypceB 5 ceMecTpe.

Lenb MUCHUIIIMHBI SABISETCS PACKPHITHE CBsI3el MEXTy (PU3NUECKUMHU U XUMHUYECKUMHU SIBJIE-
HUSIMH ¥ Ha 3TOW OCHOBe OoJiee riry0OKoe MOHWMaHHE CYINIHOCTH XUMHUYECKUX MPOIECCOB, MPOTEKa-
IOLIMX B IPUPOJIE U TEXHUKE, IyTEeH U CIIOCOOOB YIIpaBIEHHS TOCIEIHUMH.

Huctunnuna «Cospemennas gusuyeckas xumus» BXOAUT B 6a30BYI0 yacTh OOpa3oBaTeIbHOM
nporpaMMsl OakanaBpuata o HampasiaeHuio 04.03.02 «Xumus, pusnka 1 MexaHHKa MaTepUaIOB) IO
HarnpaBiaeHHOCTH (Tpoduiio) moaroroBku «COBpPEMEHHbIE MaTepHabl IS METUIMHBI M TPOMBIII-
JIEHHOCTI».

Ona HaxoAWuTCs B JIOTMYECKON B3auMMOCBsA3M ¢ JIpyrumu yactsamu OII. Mcnons3yercs mpuo0-
peTeHHasl B pe3y/lbTaTe OCBOEHUS IUCHMIUIMH, BXOAAUMX B 0Oa3zoByro yacth OIl cmocoGHOCTH k
0000IICHIIO HAYIHBIX PE3YIbTAaTOB, K 00pabOTKE JAaHHBIX YKCIEPUMEHTA, padOTe C OTEYECTBEHHBIMHU
U 3apyOeKHBIMU HayYHBIMU MCTOUYHUKAMH, KOMMYHHUKAaO0EJIBbHOCT NMpHU paboTe B KosuiekTuBe. HaBbI-
KM B MHPOpPMATHKE, BIAJICHHE MAaTEeMaTHUYECKUM HHCTPYMEHTOM TPUMEHSIOTCS TIPU PEIICHUH Hayd-
HO-HUCCIIEI0OBATEIbCKUX 3aj1au.

J11st OCBOCHHUS AUCIUTUIMHBI HEOOXOIMMBI KOMITETEHIINH, CPOPMHUPOBAHHBIE B pAMKaX W3YUEHUS
CJICAYIOIIMX JTUCIUILINH:
1. «O6mas xumus» (mepuomuyeckuii 3akoH J[.M. MenneneeBa, cTpoeHHE aToMa, XUMHYECKas
CBSI3b U BaJICHTHOCTb);
«Heoprannueckas xumus» (CBONCTBA U CTPOEHUE 3JIEMEHTOB);
«Opranuyueckas XuMus» (CTepeoXuMus, Kilaccu(ukalus opraHnuecKux COeTUHEHUH);
4. «Maremaruka» (onepanuy quddepeHIEpoBanus (B TOM YUCIIE ¢ YACTHBIMHU TTPOM3BOIHBIMH), HHTE-

IPUPOBAHHUE, METO/IbI PEIEHHUS TPOCTHIX OOBIKHOBEHHBIX MU(DPEPEHINATBHBIX YPABHEHHIA).

CTyneHT JomKeH UMETh MIPECTABICHUE O CTPOSHUH BELECTBA, (ha30BBIX MEpexoax U O0IMX
3aKOHOMEPHOCTSIX XUMHUYECKUX MPOIECCOB.
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3. Conepxanue padoueii nporpaMmbl (00beM TUCHHMIJIMHBI, TUIIBI U BBl Y4eOHBIX

3aHATH, Y4eOHO-MeTOAuYeCcKoe odecnevyeHrne cCaMOCTOSATEbHOI PadoThI 00y4al0IIUXCH)

Conepsxanne paboueii mporpammsl npeactasiieHo B [Ipmtoxenun Ne 1.

4. @DoHJ OLIEHOYHBIX CpPpEaACTB IO TUCHUIIJINHE

4.1. IlepeyeHb KOMIIETEHI[HIT U MHAUKATOPOB JO0CTHKEHUSI KOMIETEHINH ¢ YKa3aHHeM COOTHe-
CEHHBbIX ¢ HUMH 3aIJIAHMPOBAHHBIX Pe3yJIbTATOB 00y4eHHs MO AucHumInHe. OnucaHue Kpure-

PpHUEB U HIKAJ OCHUBAHUSA PE3yJbTaTOB 06y‘leHI/lﬂ o JTMCIHMIIJIMHE

OIIK-1 — CnocoGeH ucrnosib30BaTh NMPH PEHICHUU 3a1ad Mpo(PecCHOHATIBHON JeATEIbHOCTH
MOHMMAHNE TEOPETHYECKUX OCHOB XUMHUU, GU3HKHI MATEPHAIIOB 1 MEXaHUKU MaTepUaIOB

Koa n Pe3yabTaThl Kpurtepuu ornieHMBaHUS PE3yIbTaTOB O0yUCHUS
HAMMEHO- | 00y4eHHs MO

BaHHMe UH- | JHCIHMILJIHHE 2 3

AUKaTOpa 4 5

(«He ynosie- («Y moBneTBo-

AOCTHKEHHS TBOpHTENHHOY) PHTETHHO) («Xoporo») («OTnyHO»)
KOMIIETEH-

HH
b-OIIK-1.1. | 3uams: Teo- | 3aTpynHsaercs Nmeer mnpen- | Umeer npexn- | Mmeer yerkoe,
3HaeT: OcC- | peTUYECKUE | B ONPENEJICHUU | CTaBIICHUE O | CTAaBJICHUE O | LIEJIOCTHOE
HOBHBIC OCHOBBI 0 | 0a30BBIX TOHS- | COACP)KAHUH COJIepXKaHUHU IpeICcTaBIIe-
TEOpEeTHYE- | CTPOCHUU TAA O CTpPOE- | OCHOBHBIX OCHOBHBIX HUE O CoJep-
CKHE€ OCHO- | BEIIECTBA, HUU BEIIECTBA, | yYEOHBIX Kyp- | Y4€OHBIX Kyp- | )KaHUU OCHOB-
BBl HEOpra- | mpupojie MpUPOJIE  XH- | COB MO XMMHH, | COB M0 XHUMHH, | HBIX XHUMHYE-
HUYECKOU, XUMHYECKONH | MHUECKON CBsi- | 3HAeT TEPMH- | 3HAET TEPMH- | CKUX KYpCOB U
aHATUTHYE- | CBSA3U U | 34 ¥ CBOMCTBaxX | HOJIOTHIO, OC- | HOJIOTHIO, OC- | OOIIMX  3aKo-
CKOHM, opra- | CBOMCTBax Ppa3INYHBIX HOBHBIE 3aKO- | HOBHBIE 3aKO- | HOMEPHOCTAX
HUYECKOH, pa3IUYHBIX | KJIACCOB XHUMHM- | Hbl U TIOHUMAET | HbI M TIOHUMAET | XUMHUYECKHUX
buznue- KJIACCOB XM- | YECKUX aNe- | CyIIHOCTh 00- | CYITHOCTh 00- | POIECCOB,
CKOH, MUYECKHUX MEHTOB, CO- | MUX  3aKOHO- | IIMX  3aKOHO- | U3y4aeMbIX B
CTPYKTYp- AJIEMEHTOB, | €IMHEHUWH, Be- | MEPHOCTEM, MEpHOCTEH, pamKax oc-
HOM XWMWH, | COEJUHEHUH, | IIIECTB M MaTe- | U3y4aeMbIX B | U3Y4aeMbIX B | HOBHBIX XHUMH-
buzuku BEILIECTB U | pHAJIOB pamkax 0a3o- | pamkax ©0a30- | YECKHX  JIUC-
KOH/JICHCH- MaTepHuajoB BBIX XHMHYE- | BBIX XHMHUYe- | IUTUTHH
POBaHHBIX CKMX  JIUCLH- | CKUX  JUCIH-
cpen, Kiac- IJIMH, HO J0- | TUIMH
CUYECKOMN MyCKaeT He-
MEXaHUKH, TOYHOCTH B
MEXaHUKH bopMynupoB-
CIUTOIITHBIX Kax
cpen
B-OIlK-1.2. | Ymemsb: BBI- | YMeeT  Kiac- | YMeeT WHTEp- | YMeeT COocTaB- | YMeeT  Tpo-
YMeer: wuc- | NONMHATH cuUIUPOBATh | IPETUPOBATH JSATh CXEMBbI | THO3UPOBAThH
MOJIb30BaTh | CTaHJIAPTHBIC | BEUIECTBA, CO- | PE3YIbTaThI MPOIIECCOB  C | pPe3YJIbTaThI
Npu  peliie- | 1eUCTBUS CTaBJISITh OTHOCHUTEJIbHO | MCIOJb30BAHU- | HECIOXKHBIX
HUM  3371a4 | (k1accudu- | CTPYKTYpHBIE U | IPOCTBIX ~ XH- | €M 3HAHUM Oc- | TocjenoBa-
npodeccro- | Kausg ~ Be- | MPOCTPaH- MUYECKHX HOBHBIX XHMH- | TEIbHOCTEN
HaJbHOMN IIECTB, CO- | CTBEHHBIE MPOIIECCOB  C | UeCKUX UCIU- | XUMHUYECKUX
NEeSTEbHO- | CTaBIICHUE (¢bopMynbl  OC- | UICTIONB30BAHU- | TUIMH, HO JIO- | peakuui c
CTH Teope- | CXeM  TMpo- | HOBHBIX KJac- | eM 0o0ImuX | MmycKaer OT- | y4eTOM 00IIux
TUYECKHE LIECCOB, CH- | COB OpraHuue- | MPeACTABICHUH | IeTbHbIE  HE- | 3aKOHOMEPHO-
OCHOBBI XH- | CTEMaTH3a- CKMX W HEOpra- | U 3aKOHOMEpP- | TOUHOCTH TIPH | CTEH Tpolec-
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MUM, (u3M- | U JaHHBIX | HIYECKUX  CO- | HOCTEH, m3yda- | pOopMyIupoBKe | COB,  H3yyae-
KM MaTepua- | ¥ T.I.) C y4e- | €AUHEHHH, €MbIX B paMKaX | yCIOBHH OCY- | MBIX B pPaMKax
JIOB U M€Xa- | TOM OCHOB- | Ha3plBaThb  Be- | 0A30BbIX  XM- | LLECTBJICHUSA OCHOBHBIX XHU-
HUKUM MaTe- | HbIX  IIOHS- | IIECTBA B COOT- | MUYECKUX JAMC- | TAKMX IPOLEC- | MUYECKUX
puaoB TUI ¥ 00IIUX | BETCTBUH C | HUIUIMH COB JUCLUILINH

3aKOHOMEp- | HOMEHKJIaTy-

HOCTEH, poiit UIOITAK

(opmymupy-

€MBIX B paMm-

Kax 0a30BbIX

XUMHUYECKHX

JUCLUILINH
b-OIIK-1.3. | Barademu: Bianeer naBel- | Bnaneer HaBbl- | Biageer Hasbl- | Bianeer
Brnaneer: HaBBIKAMU KaMU  [IOMCKa | KAMH BOCIIPO- | KAMH CaMOCTO- | HaBbIKAMHU
[IOHUMAaHU- | pabOThI C | yaeOHOU IMTE- | U3BEACHUS ATEIBHOTO KPUTHYECKOI O
eM Teope- | yueOHOIl - | paTyphl, B T.4., | OCBOEHHOI'O U3y4yeHHUs OT- | aHanu3a y4eO-
THYECKUX TepaTypoun C WCIIOJIb30Ba- | yueOHOTO Ma- | IeNBbHBIX pa3- | HoW mH(popMa-
OCHOB XH- | [I0  OCHOB- | HUEM 3JIeK- | Tepuaja Mo Oc- | JeJI0B y4eOHOH | IMK MO0 OCHOB-
MUH, (QU3M- | HBIM XHMH- | TPDOHHBIX ~ pe- | HOBHBIM XHMH- | JUTEPATYPHI IO | HBIM pazjesiaMm
KU MaTepu- | YeCKUM JIUC- | CYpCOB YECKMM  JIUC- | OCHOBHBIM XH- | XUMHUH,  (op-
QOB U Me- | UMIUIMHAM LUIUTMHAM MUYECKUM MYJIUPOBKHI
XaHUKH Ma- JUCLUIUIMHAM | BBIBOJIOB u
TEpUAJIOB U OoOCYXIEHHS | yJacTHs B
J0CTaTOY- OCBOEHHOI'0 JUCKYCCHH 10
HBIM JUIS UX MaTepuaia yu4eOHBIM  BO-
IpaMOTHOTO npocam
IIpUMEHE-
HUS npu
peleHnn
MpaKTUie-
CKHUX 3aJa4

OIIK-2 — CriocobeH MpOBOAMTH C COOIIOACHNEM HOPM TEXHHKH O€301MacCHOCTH SKCIIEPUMEHT
[0 CHHTE3y M aHAIM3y XUMHUYECKUX BEIECTB, UCCIEIOBAHMIO PEAKLMH, MPOIECCOB U MaTEpUaoB,
JAUAarHoCTUKE (1)I/ISI/IIICCKI/IX 1 MEXaHWYECKUX CBOMCTB MaTcpuraoB

Kon u Pe3yabTaThl Kputepuu orieHnBaHus pe3ynbTaTOB OOYUECHHS

HAUMEHO- | O0yueHWUs Mo
BaHHE WH- | TUCHUIUIHHE

2 3
AHKaTopa 4 5
(«He ynoBne- | («YmoBneTBo-

MOCTHIKe- TBOpHTETbHOY) PHTETHHO) («Xoporio») («OTuHOY)
HUsI KOMITe-

TEHIHH
b-OIIK-2.1. | 3uames: cran- | 3atpyanserca | Umeer oOmiee | 3Haer CTaH- | 3HAaeT  CTaH-
3HaeT: oc- | JapTHBIE Me- | B BBIOOpE Me- | MpEICTaBlIeHUEe | JapTHBIE METO- | MapTHBIE  Me-
HOBHbBIE TOABl TMOJY- | TOga TOJIy4e- | O METoAax IO- | bl MOJYYEHHUs, | TOAbl TOJIyde-
HOPMBI W | YCHUS, WUJICH- | HUS, WJCHTH- | JIy4YCHHUS, HUICHTH(HUKA- HUS, WJICHTHU-
TpeboBanusl | TudUKAIUU U | GUKALUK U UC- | HICHTUDUKA- IMA W uccie- | hpuxanuu u
K Oe3omac- | uccienoBa- CJIETOBaHUS MU U UCCclle- | I0BaHUs HCCTIeOBaHUS
HOW paboTe | HUS CBOMCTB | CBOWCTB  yKa- | TOBaHUSA CBOMCTB  pa3- | CBOWCTB  pas-
MpU TPOBE- | BEIIECTB U | 3aHHOTO BEIIe- | CBOWCTB OT- | JUYHBIX TPYIN | JUYHBIX TPYIII
JEHUU DJKC- | MaTepUaloB, | CTBA, HE 3HAET | IENbHBIX KJAcC- | BEIIECTB M Ma- | BEIIECTB U Ma-
MepUMEH- npaBwia o00- | TpebOBaHMI K | COB  BEHIECTB, | TEPHAJIOB; Npa- | TEPHUAJIOB;




TOB 110 CHH- | pa0OTKH | | OpOpPMIICHHIO | MpaBWiaXx Oe3- | BWIa TEXHHUKH | IpaBUJIA TeX-
Te3y M aHa- | oOpMIICHHUS | pe3yabTaTOB omacHoro 00- | 6e30MacHOCTH | HUKH Oe3omac-
U3y XUMH- | Pe3YJIbTAaTOB | SKCIIEPUMEHTa | pallleHus ¢ HHU- | Ipu paboTe ¢ | HOCTU TpHU pa-
YecKuX Be- | paldoThl, U HOPM TEXHHU- | MU U croco0ax | HAIMH, OCHOB- | 00Te ¢ HHUMH,
IIECTB, HC- | HOPMBI TeX- | KU 0O€30MacHO- | MpeJCTaBIeHHs | Hple TpeOoBa- | OCHOBHBIC
clieioBa- HUKU 0e3- | cTH pe3yiIbTaToB HUS K odopM- | TpeOoBaHUS K
HUIO peak- | OIaCHOCTH IKCIEPUMEHTa | JICHHIO PEe3ylib- | 0(hOPMIICHHUIO
uui, Mpo- TaTOB  JKCIIe- | Pe3yJbTaTOB
LIECCOB U pUMEHTa,  HO | SKCIIEPUMEHTA
MarepHa- JIOIIYCKaeT OT-

JOB,  JUa- NeNIbHbIE  He-

THOCTHKE TOYHOCTH

buznye-

CKUX U Me-

XaHUYECKUX

CBONCTB

MaTepUajoB

Bb-OIIK-2.2. | Yuems»: pe- | He ymeer pe- | YMeer pematrs | YMeeT pemaTh | YMEET peniarhb
Ymeer: IaTh THIO- | IaTh THIIOBBIC | THIIOBBIE 33Ja- | KOMOWHUPO- 3aJa4d  TOBBI-
MPOBOANTH | Bble Y4eOHBIC | 337]aud M3 OC- | YA U3 OCHOB- | BaHHBIE 33/1a4Ml | IEHHON

c cobmrone- | 3amaun U3 | HOBHBIX pasJie- | HBIX pa3lelioB | U3 ~ OCHOBHBIX | CIIO)KHOCTH U3
HUEM HOPM | OCHOBHBIX noB  Qusuye- | pusmueckoi pa3nenoB  (u- | OCHOBHBIX
TEeXHUKH pa3znenoB ¢u- | CKOW XUMHUHU XUMHH, HO JI0- | 3UYECKOM  XH- | pa3nenoB ¢u-
0€30MacHo- | 3UYECKOM MyCKaeT Cylle- | MUM, HO JO- | 3MYECKON XWu-
CTH D3KCIIe- | XUMHH CTBEHHBIC IyCKaeT HEKO- | MUU

PUMEHT 1O OILINOKHU TOpblE HETOY-

CHUHTE3y H HOCTH

aHaJIn3y

XUMHYe-

CKMX  Be-

IIECTB, HC-

cle10Ba-

HUIO peak-

oMii, Mpo-

LIECCOB U

Marepua-

JOB,  AMa-

THOCTHKE

¢buznyue-

CKUX WU Me-

XaHUYECKHX

CBONCTB

MaTepHaJloB

B-OIIK-2.3. | Bradems: He Braxeer | Baageer 0azo- | Bimaneer 06a3o- | Brnageer
Brnaneer: 6a30BbIMHU HaBBIKAMU BHIMH HaBbIKa- | BBIMH HAaBbIKA- | HABBIKAMH
MpaKkTH4e- | HaBBIKAMHU MIPOBEICHUS MU TIPOBEJICHHSI | MU TIPOBEICHUS | TIPOBEICHHS
CKUMU npoBeieHuss | (pU3MKo- ¢buzuko- ¢buzuko- ¢duzuko-
HaBBIKAMU | (PU3UKO- XUMHAYECKOTO | XUMHUYECKOTO | XUMHUYECKOTO | XHMHUYECKOTO
NPOBE/ICHUS | XUMHUYECKOTO | HKCIIEPUMEHTA, | SKCIIEPUMEHTa | 3KCIIEPUMEHTa | HKCIEpUMEHTA,
JKCIEpH- JKCIIepUMeH- | opopmiieHuss U | 1 opopmiieHUs | U odopmiieHus | ohopMIEHHS U
MEHTa 1O | Ta, oopmie- | UHTepIPETH- ero pe3ylbTa- | €ro  pe3yibTa- | HHTEPIPETU-
CUHTE3y M | HUSI U MHTEp- | pOBaHMUsSI  €ro | TOB, HO HE CIO- | TOB, CIIOCOOEH | pOBaHUSI  €r0
aHAJIN3y MIPETUPOBA- pe3yabTaToB co0eH uX | uX oOpPMHUTH B | pe3yIbTaTOB




XUMHYe-
CKUX
LIECTB,
cle0Ba-
HUIO peak-
UM, Mpo-
LeCCOB |
Martepua-
JOB,  JHa-
THOCTHUKE
buznye-
CKUX U Me-
XaHUYECKUX
CBONCTB
MaTepUasoB

HUSL €ro pe-
Be- | 3y/IbTAaTOB

uc-

opopMUTE B
COOTBETCTBHH C
TpeOOBaHUSMU

U HMHTEPIIPETH-
pOBaTh MX

COOTBETCTBUH C
TpeOOBAHUSIMHU,
HO JIOIYCKaeT
HETOYHOCTH B
UX UHTEpIpe-
TaIH

Ha OTJINYHOM
yYpOBHE

Kputepusimu OlleHUBAaHUS SBJISIOTCS OAJUTBI, KOTOPBIC BBICTABIISIOTCS MPEIOIaBaTEIeM 32 BU-
JIbl AESITETbHOCTU (OLIEHOYHBIE CPECTBA) MO UTOTaM M3yYEHUS! MOJYJEH TUCIUILIUHBI, IEPEYUCIICH-
HBIX B PEUTHHT-IUIAHE JUCIHUILIUHBI, UTSI DK3aMEHA: TEKYIUH KOHTPOJIh — MakcuMyM 40 6ayuioB; py-
OEKHBIN KOHTPOJIb — MakcuMyM 30 OaioB, MOOMIPUTENbHBIE OaiIbl — MakcuMyM 10.

IIIkambe! oIieHUBAHMS IJI SK3aMcHa!

oT 45 10 59 6annoB — «yIOBIETBOPUTEIHLHOY;

o1 60 10 79 6aI0B — «XOPOLIOY;

oT 80 0aIOB — «OTIIMYHOY.

4.2. TunioBbIe KOHTPOJIbHBbIE 32/IaHUS HJIM HHbIE MaTepHaJibl, He00X0IMMbIe 1JIs1 OlleHUBAHUS
pe3yJabTaToB 00y4eHHs N0 AUCHUILIHHE, COOTHECEHHBIX C YCTAHOBJICHHBIMHU B 00pa3oBaTte/ib-
HOM MporpaMMe MHAUKATOPAMM JIOCTH:KEHUS KOMNeTeHIni. MeToanueckne MaTepuasbl, onpe-
AeJSIIoNIMe MPOoUeAyPbI OLleHMBAHUS Pe3yJIbTATOB 00yUeHHs 10 JUCHUILJIMHE

Koa u HauMeHOBaHNe HH/U-
KaTopa 10CTHKCHUA KOMIIe-
TCHIIHHU

Pe3yabTaThl 00y4eHus no qucuu-
IUINHE

OneHounblie cpeacrea

Bb-OIIK-1.1. 3HaeT: OCHOBHBIE
TEOPETHUUECKHE OCHOBBI HEOP-
TaHUYECKOM, aHAJIUTHYECKOMH,
OpTraHWYEeCKOH, (HU3UIECKOM,
CTPYKTYpHOU XUMUH, (PU3UKU
KOHJIEHCUPOBAHHBIX cpen,
KJIACCHYECKON MEXaHHKH, Me-
XaHUKH CIUTOIIHBIX CPEeT

3Hamb: TEOPETUYECKUE OCHOBBI O
CTPOEHUHU BEUIECTBA, MPHUPOJE XH-
MHUYECKOHN CBSI3HM U CBOMCTBAX pa3-
JIMYHBIX  KJIACCOB  XMMHYECKHUX
9JIEMEHTOB, COCIWHCHUM, BEIIECTB
Y MaTepHaJIOB

TECTHUPOBAHUE, 3allIUTa J1abo-
paTopHO# paboThI, KOJIJIOKBU-
yM, SK3aMeH

b-OIIK-1.2. YmMmeer: ucnomnb-
30BaTh TPU pEIICHUH 3a1ad
npohecCHOHAEHON IS TENb-
HOCTH TEOPETHYECKUE OCHOBBI
XUMUH, (PU3UKU MaTepUATIOB U
MEXaHHKH MaTepHaIOB

Ymempw: BBIMOMHATH CTaHIAPTHBIE
neictBus  (Kjmaccuukanus — Be-
IECTB, COCTABJIEHUE CXEM IIPOLEC-
COB, CHCTEMaTH3allWs TaHHBIX |
T.I.) C YYETOM OCHOBHBIX MOHSATHH
U 001X 3aKoHOMepHocTeH, ¢op-
MYJIHPYEMBbIX B paMKax 0a30BbIX
XUMHYECKUX JUCITUTUINH

TECTHUPOBAHUE, 3aIlUTa J1a00-
paTopHOi paboThI, KOJIJIOKBU-
yM, SK3aMeH

B-OIIK-1.3. Bnageer: moHu-
MaHHUEM TEOPETUYECKUX OC-
HOB XUMUU, (PU3UKU MaTepu-

Braoems: BHIIOTHATH CTaHIAPT-
Hble JCHCTBUA (KiIaccuuUKaIus
BEIIECTB, COCTaBICHUE CXEM IPO-

TECTUPOBaHUE, 3alMTa J1abo-
paTopHOi paboThI, KOJIJIOKBU-
yM, 3K3aMeH




aJIOB 1 MCXAaHUKHU MaTepI/IaJIOB
JOCTaTOYHBIM JUIS WX TIpa-
MOTHOT'O HpI/IMeHeHI/IH HpI/I
pELICHUH MPAaKTUYECKUX 3a-
aad

OeCCoB, CUCTEMATU3alIuA JAaHHBIX U
T.IL.) C YYE€TOM OCHOBHBIX MMOHSTHII
U 00X 3aKOHOMEpHOCTEH, Gop-
MYJIHPYEMbIX B paMKax 0a30BbIX
XUMHUYCCKUX AUCHUILIJIINH

b-OIIK-2.1. 3HaeT: OCHOBHBIE
HOpPMBI U TpeOoBaHUs K 0Oe3-
OmacHoil paboTe mpu MpoBe-
JCHUHM  DKCIEPUMEHTOB  I10
CUHTE3y M aHallu3y XUMHYe-
CKHUX BEIIECTB, UCCIIEIOBAHHIO
peakiui, IpoIeccoB U MaTe-
pHasoB, TUArHOCTUKE (U3U-
YECKUX U MEXaHHYECKUX
CBOICTB MAaTepHUaJIOB

3namv: cTaHIAPTHBIE METOJBI TIO-
Ty4deHUs, UIACHTH(PUKAIMU U WC-
CJIEJIOBaHUSI CBOMCTB BEUIECTB U
MaTepuaioB, paBuiia 00paboTKU U
ohopMIICHUS PE3YJIHTATOB PAOOTHI,
HOPMBbI TEXHUKHU 0€3011aCHOCTU

TECTUPOBAHUE, 3aIlUTa J1a00-
paTopHOii paboThI, KOJIJIOKBH-
yM, 9K3aMeH

b-OIIK-2.2. VYwmeer: mnpoBo-
JIUTh C COOJIIOJICHHEM HOPM
TEXHUKH O€30MacCHOCTH JKC-
MEPUMEHT TI0 CHUHTE3y U aHa-
N3y XUMHUYECKHX BEIIECTB,
HCCIENOBAHUIO peakuuid,
MIPOLIECCOB U MaTEPHUAaJIOB, JAH-
AarHOCTUKE (PH3UYECKUX U Me-
XaHUYECKUX CBOMCTB MaTepH-
aJioB

Ymems: pemiats TUNIOBBIE yueOHbBIE
3a/1ayu U3 OCHOBHBIX pa3/esoB Qu-
3UYECKON XUMUH

TECTUPOBaHUE, 3alIUTa JIa0o-
paTopHOi paboThI, KOJIJIOKBU-
yM, 3K3aMeH

b-OIIK-2.3. Bnaneer: mpak-
TUYECKUMH HaBBIKAMH TPOBE-
JIEHUSI SKCIIEPUMEHTA 0 CUH-
TE€3y W aHaJIU3y XHUMHYECKUX
BEILECTB, HCCIEAOBAHUIO pe-
aKIMi, MPOLECCOB U MaTepH-
aloB, JUArHOCTHKE (u3nde-
CKUX i MEXaHUIECKHUX
CBOMCTB MarepuasoB

Bnaoemws: 0a30BbIMH  HaBBIKAMH
pOBeJeHUST (PU3HKO-XHMHUYECKOTO
SKCIIEPUMEHTa, OhOpPMIIEHUS U UH-
TEPIPETUPOBAHUS €TO PE3YIHTATOB

TECTUPOBaHUE, 3alIUTa JIabo-
paTopHO# paboThI, KOJIJIOKBU-
yM, SK3aMeH
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PEVTHHT -TJIAH IUCIATIINHBI

CoBpemeHHas (hU3NIECKast XMMUS

Hanpasnenue noarorosku: 04.03.02 Xumus, du3nka u MexaHuka MaTepraIoB

HampasnennocTs (mpoduiis) moaroroBku: CoBpeMEHHbIC MaTepUAIIBI ISl MEIUIIMHBI ¥ TPOMBIILICH-
HOCTH

Kypc 3, cemecTp 5

Buanbl yueOHol KesITeJIbHOCTH CTY1¢HTOB bamn 3a xon- | Hucio bannst
KpETHOE  3a- | 3alaHuM MuHumab- Makcumais-
JlaHue 3a ce- HBIH HBIH
MECTp

Moayab 1(TepMoguHAMUKA)

Texymuii KOHTPOJIb

1. BeimmonHeHue 1abopaTopHBIX padoT ‘ 5 | 4 | 0 20
Py6eskHbIii KOHTPOIBb

1. KonnokBuywm 1 5 1 0 5
2. KomoxBuym 2 5 1 0 5

Moayasb 2 (KHHeTHKA+JIEKTPOXUMMUS)

Texkymuii KOHTPOJIb

1. BemmonmHeHHE 1a60paTOPHBIX PadoOT 5 4 0 20
2. TectupoBanue 10 1 10
PyOesxHblii KOHTPOJIb
1. KommokBuywm 3 5 1 0 5
2. Komnoxsuym 4 5 1 5
IMoompureabHbie 0aNIbI
1. ITyOnmukanwst ctaTel B HAyYHBIX JKypHallaX 5 1 0 5
2. YdacTre B CTYA€HYECKOH oNnMIIHae 5 1 0 5
IocemaemocTh (0a/UIbI BHIYUTAIOTCS U3 0011el CyMMBbl HAOPaHHBIX 0AJLJ10B)
1. IMocelenne NEKIIMOHHBIX 3aHATHA 0 -6
2. [ocermenne MpaKTHIECKUX 3aHATUH 0 -10
HUTOroBblii KOHTPOJIb
1. Dk3amen 30 1 0 30

11




IK3aMeHAIIMOHHEIE OHJIEThI

DK3aMeH SIBIAETCS OIICHOYHBIM CPCACTBOM JIsI BCEX OTAIIOB OCBOCHUSA KOMHeTeHHHﬁ. KpI/ITC-

pUSMU OIICHUBAHUS SBIISIOTCS OAJITbI, KOTOPHIE BBICTABIISIOTCS MPENOIaBATEIeM 32 BUJIBI ICATEIHHO-
CTH (OLIEHOYHBIE CPEICTBA) [0 UTOraM M3yUeHUs MOZYJel (pa3/enoB TUCIUIUIUHEI), IE€PEUNCICHHBIX
B PEUTHUHT-IIJIAHE JTUCHUIUIMHBI, BKIIOYasi UTOTOBBIN KOHTPOJb — 3K3aMEH.

Kypca

ITepeBox onenku u3 100-6aiTbHOM B IATHOAUIBHYIO MIPOU3BOIUTCS CIAEAYIOIIMM 00pa3oM:
otmuaHO — oT 80 10 110 6amioB (Brirovast 10 moompuTensHBIX 6ATUIOB);

xopotio — ot 60 10 79 6ainios;

YIOBJIETBOPUTENBHO — OT 45 110 59 6aos;

HEY/IOBJIETBOPUTEIHHO — MeHee 45 6auioB.

CTpyKTypa 3K3aMeHAUMOHHOIr0 OnJieTa.
DK3aMEHAIIMOHHBINA OWJIET BKIIIOYAET B Ce0sl TPH TEOPETUYECKUX BOMPOCA W3 PA3HBIX Pa3JesioB
1. TeopeTnueckuii Bonpoc.
2. Teopetuueckuii BOompoc.
3. Teopetuueckuii Bonpoc

IIpuMepHBIEe BONIPOCHI K IK3aMEHY

OCHOBHbIE OHATHS XUMUYECKOH TEPMOJUHAMUKHU: cUcTeMa, (ha3a, KoMIIOHEeHT. TepMoanHa-
MUYECKHE epeMEHHbIE. DKCTEHCUBHBIE U HHTEHCUBHBIE IIepeMeHHbIe. [locTynat paBHOBeCuSI.
HyneBoit 3aK0H TEpMOJIMHAMUKH.

YpaBHEHHUsI COCTOSTHUS CUCTEMBI. Y pABHEHHME COCTOSHUS NI€AIbHOTO ra3a. Y paBHeHHe Ban-
nep-Baanbca 1uist peanbHOro rasa. BupuanbHsle ypaBHEHUS.

I[lepBrr1it 3akoH TepMoauHaMuKku. Ero ¢dopmynupoBka u cieactBus. OyHKINH COCTOSIHUAS U
¢bynkuuun nytH. Temnora, paboTa U U3MEHEHUE BHYTPEHHEH SHEPTUHN IS pa3IMyHbIX MTPOLEeC-
COB B UJICAILHOM Ta3e. DHTaJIbIMs. Belunciienne n3MeHeHnil BHyTpEHHEN SHEPTUH U SHTAJIb-
IIUU U3 OIIBITHBIX TAHHBIX.

3axoH ['ecca. Temnotsl peakuuiit Qv u Qp. CTaHapTHBIE SHTATIBINN XUMUYECKUX PEAKIIHIA.
OHTanenMKu 00pa30BaHUs XUMHUUECKUX COCTUHEHUH.

Tennoemkoctu. VX onpeneneHne B KIIACCUYECKON U CTATUCTUYECKON TepMoauHamuke. c-
[IOJIb30BAHUE TEIJIOEMKOCTEM JI PACU€TOB U3MEHEHUS DQHEPIUH, DHTAJIBIIUU U SHTPOIIUU.
3aBUCUMOCTD SHTAJIBIIUN XUMUYECKUX peaKkuil OT TemnepaTypsl. YpaBHeHue Kupxroda.
Bropoii 3akoH TepMOAMHAMUKHU. DHTPONUS, KaK QyHKIHs cocTOsiHUA. MI3MeHeHne sHTponuu
IIpY HEOOPATUMBIX MPOIIECCAX.

Oueprus ['enbmrobiia 1 sHeprus [ n606ca, nx nomHble uddepentmansl, coiicrsa F u G. Yenosus pas-
HOBECHS1 ¥ IPOTEKaHUs IPOLIECCOB ITPY TIOCTOSIHCTBE JABJICHHS U TEMIIEpaTypbl WM 00beMa 1 TeMITe-
paTypsbl.

Xapaxreprctideckue pyrakim. Vx coricta. Cesiu Mexxmy Humu. EctectBenHble iepeMennbie. Kpureprun
BO3MOKHOCTH CaMOIIPOU3BOJILHOIO TEUEHHsI IIPOLIECCOB U KPUTEPUM YCTOMUMBOIO PABHOBECHS B 3aKPbI-
TBIX CUCTEMAX JJIsl PA3JIMYHBIX YCJIOBUI CYIIIECTBOBAHUSI CHCTEMBI.

10. Ypasnenue ['n66ca-I enmpmromnbiia. Ero BeBoa. Pasmidanbie hopmbl aToro ypaBHeHHs. Dr3uuecKuit

CMBICJT BEJIMYMH, BXOJSIIMX B ypaBHeHue [ n00ca-I enpmrombiia. 3HaueHue ypaBHeHus. BmisHue tem-
niepatypbl Ha 13MeHeHue sHeprun [ uoca. Merospl pacyera AG.

11. Xumumyeckue noreHimaisl. X cBoiicTtBa. XMMUUYECKHE ITOTEHIAAIB OMHOKOMITOHEHTHBIX CUCTEM.

12.

CBs13b XMMHIYECKHX MTOTEHITMAIIOB ¢ SHeprueii [ mooca.

TepmomHaMUUecKuii MeTo1 aKTUBHOCTHU. Ero CyTh. AKTHBHOCTB, KOO((PUITMEHT aKTUBHOCTH. JleTy-
4eCThb 1 KO uIeHT jerydectr. Ouzmueckuii cMpICT Kod(dUIMenTa akTHBHOCTH (JIeTydecTH). Paz-
JIMYHBIE METOIbI OTIPEIEIEHNS JIETYYECTH PeabHbIX Ta30B.
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Oo0pa3sen 3k3aMeHAIIMOHHOT0 OuJieTa

bamkupckuii ['ocynapcTBeHHbI Y HUBEPCUTET
Kadenpa «Texnuueckas XuMus U MaTepuaioBeICHUE

Hanpasnenune 04.03.02 Xumusi, pusrka 1 MEXaHUKA MaTEPUAIOB
Jucruniraa CoBpeMenHas pusndeckas XuMus
3K3AMEHAIIMOHHBIN BUJIET Ne 4

1. 3akoH I'ecca. Temots! peaknuii Qv u Qp. CtangapTHBIE SHTANBIINA XUMUYECKUX PEaKLU.
OHTaNBIUKN 00pa30BAHUSA XUMUYECKUX COCTUHEHUH.

2. Heuneansubie pacTBopbl. MeTos aktuBHOCTel JIbtonca. Beruncnenne ko3ddunmeHTon ax-
TUBHOCTH U3 DKCIIEPUMEHTAJIBHBIX JAHHBIX I10 JABJICHUIO I1apa KOMIIOHEHTOB pacTBopa. TepmoauHa-
MHUYECKas KIacCU(PHUKAIHS PACTBOPOB.

3. PacdeTsl KOHCTAaHT paBHOBECHUS C UCIOJIb30BAaHUEM TAOJMI] CTAHJAPTHBIX 3HAUYEHUH TepMo-
JMHAMUYECKUX (QYHKIUI U IpuBeACHHOM sHeprun [ nboca.

CocraBurenb Myp3arynosa 2.1.
VYTBepxkIeHo Ha 3aceqanuu Kadeapsl «21» espans 22 r, mporoxon Ne 9

3aBenyronuii kageapoit Myxamem3siHoBa A A.

Kpumepuu u memoouka oyenueanus (6 dannax):

- 25-30 GayI0B BBICTABIISIETCS CTYIEHTY, €CIH CTYACHT Aaj MOJIHbIE, pa3BEPHYThIE OTBETHI HA
BCE TEOPETUUYECKHE BOMPOCH! OMIIETa, TPOJIEMOHCTPUPOBA 3HaHHE (DYHKIIMOHAIBHBIX BO3MOKHOCTEH,
TEPMHHOJIOTMH, OCHOBHBIX JIEMEHTOB, YMEHUE IPUMEHATh TEOPETUUECKNE 3HAHUS TIPU BBITIOJIHEHUN
npakTH4ecKux 3afganuil. CTyneHT 6e3 3aTpyAHEHUI OTBETHJI Ha BCE JOTIOJHUTEIbHbIE BOIPOCHI.
[TpakTryeckas 4acTh pabOTHI BHIIIOJHEHA MOJHOCTHIO 0€3 HETOUHOCTEH U OIINOO0K;

- 17-24 6anioB BBICTaBISIETCA CTYEHTY, €CJIA CTYJEHT PAaCKPbLJI B OCHOBHOM T€OPETHYECKHE
BOIIPOCHI, OJJTHAKO JIOIYLIEHBI HETOYHOCTHU B ONPEAEIEHUHN OCHOBHBIX NMOHATH. [Ipu oTBeTe Ha f0-
MOJIHUTEJIbHBIE BOIIPOCHI TOMYIIEHbl HEOObIINE HETOYHOCTH. [Ipy BBINOIHEHNN TIPAKTHYECKOH Ya-
CTH pabOThI JOMYIIEHBl HECYILIECTBEHHbIE OIINOKH;

- 10-16 GayIoB BRICTABIISIETCS] CTYIEHTY, €CJIH IIPH OTBETE HA TEOPETUUYECKHIE BOTIPOCHI CTY-
JICHTOM JIOIYIIIEHO HECKOJIBKO CYIIECTBEHHBIX OIIMOOK B TOJIKOBAHUU OCHOBHBIX MOHATHH. Jloruka u
MOJIHOTA OTBETA CTPa/laloT 3aMETHBIMU U3bsIHAMU. 3aMETHBI MPOOEbl B 3HAHUU OCHOBHBIX METOIOB.
TeopeTnueckre BONPOCH! B LIEIOM H3JI0KEHBI JOCTaTOYHO, HO € IIPOITyCKaMu MaTtepuana. Mmerorcs
MPUHILIUIIAATIbHBIE OIIUOKH B JIOTUKE IMOCTPOEHMSI OTBETa Ha Bonpoc. CTYJNEHT He pelni 3a1auy Win
IPY PELICHUH JIOMYILEHbI TPyOble OIIMOKH;

- 1-10 GanyioB BBICTABISETCS CTYACHTY, €CIM OTBET Ha TEOPETUYECKHE BOIIPOCHI CBUJIETENb-
CTBYET O HEITOHMMAaHHUH U KpaiiHe HETIOJIHOM 3HaHUHM OCHOBHBIX MOHATUH U MeTO10B. OGHapyKUBaeT-
Csl OTCYTCTBHE HAaBBIKOB IPUMEHEHUS TEOPETUUECKUX 3HAHUH MPU BBINOJIHEHNUN PAKTHYECKUX 3a/1a-
Hui. CTyJIEHT HE CMOT OTBETUTh HU HA OJIMH JONIOJIHUTEIBHBIN BOIPOC.

KosstokBuym
B xozme xoi1oKkBHyMa OCYyILIECTBIIsIeTCsl Oecelia MpenojaBaTelis co CTyJE€HTOM II0 BOIIpOcaM

NPOIIEHHON TEMBI, C 1IEJIbI0 ONpeAeIeHUs 3HaHUN cTyeHTa. KOJUIOKBUYM MOXET CIyKHUTh (hopMOi
HE TOJIBKO NPOBEPKH, HO U MOBBIIIEHHUS 3HAHUHN CTYJIEHTOB.
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IIpnMepHBIe BONPOCHI K KOJIOKBHYMAaM:

KonnoxBuym Ne 1
TepmonuHamuyeckue cuUCTeMBbl, UX KIacCU(pUKALUS, TEPMOANHAMMUYECKMI METOJ MX OIMCAHHUS.
TepMmomrHAMIYECKOE COCTOSTHUE CUCTEMBI. TepMOoAMHaMUYECKUe apaMeTphbl COCTOSTHUS CHCTEMBI -
WHTEHCHBHBIE U SKCTCHCHBHBIE.
TepmoauHamudeckue mporecchl. CaMONPOM3BOIBHBIE U HECAMOIIPOU3BOJIBHBIE, TEPMOIMHAMUYE-
CKM 0OpaTHMble U HEOOpAaTUMBbIE, PABHOBECHBIE I HEPABHOBECHBIE ITPOLIECCHI.
I[TepBoe Hayaso (3aKOH) TEPMOJMHAMUKH, €0 CO/ICP)KaHNE M MAaTEMaTUYECKHE BhIpaKeHUs. BHyT-
peHHsIs 3Heprus, sHTanbnuA. Mx cBoiictBa. Temiora u paboTsl pasnuyHoro poaa. O600IeHHbIE
CHJIBI U O0OOIIEHHBIE KOOPAMHATHL. Bhruncienne M3MeHeHHs: BHYTPEHHEW SHEPru, TEIUIOTHI U
PabOoThI IPU MPOTEKAHUN PA3TUYHBIX [IPOLIECCOB.
TermoemkocTb. TermoeMKOCTH Kak Mepa M3MEHEHUs] BHYTPEHHEH SHEPIUH WM SHTAJBITUH C U3Me-
HEHHMEM TeMIlepaTypbl. 3aBUCUMOCTb TEILIOEMKOCTH MHIMBU/TyaJIbHOTO BEILIECTBA OT TEMIIEPATYPHI.
[TepBoe Hauano TEPMOJMHAMHUKY M SHEPreTHKA Pa3IMYHBIX IMporeccoB. 3akoH [ecca, ero ¢hopmy-
maupoBka. CreicTBus U3 3aK0HA ['ecca U MX MPUMEHEHHE ISl TEPMOXMMHUYECKHX pacyeToB. Ypas-
nenne Kupxroda.

KonnokBuym Ne 2
Oneprust ['enbmronbiia u sHeprust [ n00ca, ux noyHble auddepertimansl, ceoiictsa F u G. YcnoBus
PABHOBECHS M IPOTEKAHMS IPOLIECCOB MPH TIOCTOSIHCTBE JAABJICHHS M TEMITEPATYPhI M 00beMa U TeM-
TIepaTyphl.
Xapaxreprcrideckue GyHkip. Vix cBoricrsa. Cesu Mexty HuMe. EcrectBenHbIe iepemenHble. Kpurepun
BO3MO)KHOCTH CaMOITPOM3BOJIHOTO TEUESHHSI TIPOLIECCOB M KPUTEPUH YCTOMYMBOIO PABHOBECHS B 3a-
KPBITBIX CUCTEMAX JUISl PA3IITYHBIX YCIIOBHH CYIIIECTBOBAHUS CHCTEMBI.
Ypasuenue [ n66ca-1I"ensmronbiia. Ero BeiBoz,. Pasmiansie Gpopmbl aToro ypaBHeHus1. Ousnyeckuii
CMBICIT BeJIMYHMH, BXOSIMX B ypaBHeHHe [ n0oca-I enpmromsiia. 3Hauenne ypapHenus. BmisiHue Tem-
niepaTypbl Ha i3MeHeHue >Heprun [ no6ca. Merozisl pacuera AG.
Xumudeckre noTeHHabl. Mx cBoiicTBa. XUMHYECKHE IOTEHIUAIBI OTHOKOMITOHEHTHBIX CHCTEM.
CBs13b XMMUUECKHUX MTOTEHIMAIOB ¢ SHeprueii [ mooca.
TepMomHaMUYECKHT METOJT aKTHBHOCTH. Ero cyTh. AKTUBHOCTB, KO3()(HUIMEHT akTHBHOCTH. JleTy-
4ecTh U KO3 duLmeHT neTydectu. Pru3nieckuii cMbIci Kod(hpUIMEeHTa akTUBHOCTH (JieTydecTH). Pasz-
JIMYHBIE METO/IBI ONPE/IETICHUS JIETYIECTH PeallbHBIX Ta30B.

Komnnoksuym Ne 3
Kunernueckas kpusas. Onpenenenue. Bun KWHETHYECKUX KPUBBIX U1 HCXOJHBIX PEAareHTOB,
IIPOMEKYTOUHBIX ¥ KOHEUHBIX IIPOAYKTOB PEaKIUHU.
CxopocTh XuMHUUYECKO# peakiuu. OrnpeneneHue s TOMOT€HHON peakiiMu B 3aKPBITOM CUCTe-
Me. PazmepHocTh ckopoctu. CpenHsis, HCTUHHAS U HadallbHas CKOpocTU. CKOPOCTh peakluu
10 KOMIIOHEHTaM M CKOPOCTb PEaKIIHUH.
Boruncnenne HCTUHHON CKOPOCTH PEAKIIMH U3 DKCIIEPUMEHTANIBHBIX JaHHbIX. OnucaHue Ku-
HETHUYECKHUX KPUBBIX MOJIMHOMOM M BBIYMCIIEHHE CKOPOCTEH B JIFOObIE MOMEHTHI BPEMEHH.
PopMynupoBKa 3aKOHA JercTBUs Macc. [Ipumepsl.
KoHcTaHTa ckOpoCcTH XUMUYECKON peakiuy, ee Gpu3nueckuit cMbici. Pa3sMepHOCTH KOHCTAHT
CKOpPOCTEH.
[Topsinok peakunu (110 UCXOAHBIM peareHTaM, CyMMAapHBIi). MONIeKyIsipHOCTh PEaKIIHH.
Omnpenenenne nopsAaKka U KOHCTAHTBI CKOPOCTU PEAKIIMH U3 SKCIIEPUMEHTAIBHBIX JaHHbBIX
muddepeHIMaTbHBIM U UHTETPaIbHBIM METO/IAMHU.
VYpaBHenue Appennyca. PU3NUECKUI CMBICI U Pa3MEPHOCTH BEIMYMH, BXOIALINX B ypaBHE-
HUE AppeHnyca.
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9. Brluucienue OHCPIur aKTUBallU U MPCAIKCIIOHCHINAJIBHOI'O MHOXUTEIIA U3 OKCIICPUMCH-
TaJIbHBIX JaHHBIX.

10. ...

KomnokBuym Ne 4

1. Onexrponutel. Teopusi IEKTPOJIUTUYECKONW AMCCOLMalMM, €€ HenoctaTku. CoBpeMeHHas
Teopus. TepMOAMHAMUYECKOE OMKUCAHUE PACTBOPOB AJIEKTPOIUTOB. CyTh METOJ]a aKTUBHOCTH.
AKTHBHOCTB 00II1asi, OTACIbHBIX UOHOB, CPEIHSS MOHHAS aKTHBHOCTh. KO3 PUIMEHT akTHB-
HOCTHU OTAEJIbHBIX HOHOB M CPETHUN MOHHBIN KOA(P(GUIUEHT aKTUBHOCTH, CBSI3b MEXKAY HUMHU.
HNounnas cuna pactBopa.

2. HoH-noHHBIE B3aMMOJICUCTBHUS B pacTBopax. Teopus [leGas-I'tokkens. YpaBuenue JleOasi-
['foKKens mepBOro, BTOPOTO U TPETHETO MPUOIMKEHUN, 00J1aCTH UX TPUMECHEHUH.

3. PaBHOBecHbIE U HEPAaBHOBECHBIE SIBJICHUS B PACTBOPAX MEKTPonUTOB. Auddy3us u murpamus
MOHOB B pacTBopax. YpaBHeHue HepHcra-OliHiTeliHa. DiekTpuueckasi IpoBOJAUMOCTb (3JIEK-
TPOIIPOBOJHOCTH) PACTBOPOB. Y IeibHAasl, MOJSIPHAsT U SKBUBAJICHTHAS 3JEKTPONPOBOAHOCTH,
UX ONPEJEIICHNE U CBS3b MEXK1Y HUMH.

4. DnextpodopeTudyeckuil U penakcaruoHHbIi 3¢ dexTsl. YpaBHeHue OHzarepa, o0iacTb €ro
npuMeHenus. D ¢extrl edas-PanpkenrareHa u Buna.

5. OO6o0mieHHas 3IeKTpoXuMHuUecKkas cucreMa. ['anbpBaHuyeckuil s1emMeHT. OCHOBHBIE TOJIOXKE-
HUS MEXTyHAPOJAHON KOHBEHIIMU 00 AJIEKTPOABIDKYIIECH CHIIe (3.11.C.) U DJEKTPOAHBIX MMOTEH-
nuanax. CxeMaTudeckas 3amuch rajlbBaHUYECKUX dJIeMeHToB. Hamucanue peakiuii, mporeka-
IOLUX Ha 3JIEKTPOJIaX U B FAJIbBAHUYECKOM 3JIEMEHTE B LIETIOM.

6. TepmomuHammuka OOpaTHMBIX DJIEKTPHUUECKUX CHCTEM. TemmepaTypHas 3aBHCHMOCTH 3.7.C.
Pacuer KOHCTaHT paBHOBECHS U APYTHUX TEPMOIUHAMUYECKHX XAPAKTEPUCTHUK IEKTPOXUMHU-
yeckux peakuuii (AG, AH, AS, ACp) 1o m1aHHBIM 00 3. 1. C. TaJlbBaHUYECKHX KO3(PPHUIIIESHTOB
U X TEMIEPaTypHBIX KOOPPUIIUEHTAX.

Kpumepuu u memoouka oyenuganus:

- 5 GaJJIOB BBICTABIISIETCS CTYICHTY, €CIIM TOYHO UCTIONB3YEeTCs CIIEIHATN3UPOBAHHAS TEPMU-
HOJIOTHsI, TOKAa3aHO YBEPEHHOE BJaJIeHHEe HOPMATUBHOM 0a30ii;

- 4 GaJIa BBICTaBISETCS CTYACHTY, JOMMYUICHBI OAWH-/IBAa HCA0YECTA ITPHU OCBCIICHUHU OCHOBHO-
IO COJIep>KaHusl OTBETA, HET ONPEETICHHOM JOrMYecKol MOCIeI0BaTeNIbHOCTH, HETOUHO UCIONIb3YeT-
Csl CTIeIUATN3UPOBAHHAS TEPMUHOJIOTHS,;

- 3 GaJia BBICTABIISIETCS CTYACHTY, HET OOIIero MOHUMaHMs BOIPOca, UMEIOTCS 3aTpyAHEHUS
HJIN JOITYIICHBI OIIINOKH B OIpCaACIICHUN HOHSITI/IfI, HCIIOJIb30BAHUU TCPMUHOJIOTHUH.

Tect

Cucrtema cTaHIapTU3UPOBAHHBIX 3aJIaHUH, MO3BOJIAIONIAS ABTOMATH3UPOBAThH MPOIEAYPY H3-
MEpEHHUs YPOBHS 3HAHUH U YMEHHI oOydarorierocsi. CpeicTBO, MO3BOJISAIONIEE ONICHUTh YPOBEHD 3HA-
HUIT 00y4JaroIerocs myTeM BbIOOpa UM OJTHOTO U3 HECKOJBKUX BAPHAHTOB OTBETOB Ha MOCTABJICHHBIN
BOTIPOC.

1. TIpwu 3apsiKe CBHHIIOBOTO aKKyMYJIATOpA Ha aHOJIE MTPOTEKAET MPOIIece
PbSO, + 2e <> Pb + SO~
PbSO4 + 2H,0 <> PhO, + 4H" + SO,% + 2e
PbO, + 4H" + SO,% + 2e <> PhSO, + 2H,0
. Pb+ SO4% <> PbSO, + 2e

2. [Tpu paboTe rabBaHUYECKOTO JIEMEHTAa B CTAHJAPTHBIX YCIOBHSIX MPOUCXOIAT MPOIIECCHI
npeBpalieHs] XUMHUYSCKON YJHEPTUU PEarcHTOB B

a. DJIEKTPOMarHUTHYIO

b. Dnexrpuueckyro

C. MarautHyto

o0 o
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d.

3.

CBeToByIO
B raneBanmnueckom snemente u3 HukeneBoro (¢°= -0,25 B) u xenesnoro (¢°= -0,44 B)

QJICKTPOJO0B, ITIOI'PYKCHHBIX B IMOJISIILHBIC PacCTBOPBI UX coneﬁ, Ha aHOJC IMPOTEKACT IMPOLECCC

a

b.
C.
d.

4.

Fe® - 2 <> Fe**
Fe”"+2e < Fe’;
Ni° - 2e <> Ni**
Ni** + 2e <> Ni°
Onpenenuty DJIC raqpBaHHYECKOTO 3JEMEHTA, COJEPIKAILEro >KeJIe3HbIH U cepeOpsHbII

nekTposl B 0,1 MOISUIBHBIX pacTBopax ux couneit (9°(Fe?*\Fe) = —0,44 B, ¢° (Ag"\Ag) = 0,80 B)

oo

5.

o0 o

oo

02O T 4

a.
b.
C.
d.

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

Kak cxeMaTHuecku 3ammchIBalOT KaJIOMEIbHBIA QJICKTPOJ
CI"NAgCl, Ag

S04% \ Hg,SO. , Hy

CI'\ ngclz, Hg

Hg?"\Hg

. Uem XapaKTCPU3YCTCA DJICKTPOABUIKYIIAsl CUJIa

PA3HOCTLIO BJICKTPOAHLIX ITOTCHLIUAIOB
CYMMOﬁ QJICKTPOJAHBIX ITIOTCHIIHNAJIOB
MMPOU3BCACHUCM JJICKTPOAHBIX ITOTCHIIHAJIOB
OTHOIICHUEM JJICKTPOAHBIX ITOTCHIUAJIOB

. I3 9ero cocTouT KOHUEHTPALMOHHBIN raJIbBAHUYECKUI 3JIEMEHT:

U3 IBYX OAWUHAKOBBIX MCTAJUNIMYCCKUX IJICKTPOAOB, IIOTPYKECHHBIX B paCTBOP COJIK 3TOT'O
KE METalia

N3 IBYX PA3HBIX METAINYCCKUX SJICKTPOHAOB, IIOI'PYKCHHBIX B PaCTBOPLI COJIEH ATHUX KE
MCTAJIJIOB C pa3HbBIMH KOHIICHTPAIIUAMUA

N3 IBYX PA3HBIX METAJINYCCKUX SJICKTPOHAOB, IIOTPYKCHHBIX B paCTBOP COJIEH ATUX METal-
JIOB C OAMHAKOBBIMH KOHICHTpAIUAMU

H3 IBYX OAMHAKOBBIX MCTANIMYCCKUX IJICKTPOHAOB, IOT'PYKCHHBIX B paCTBOPHI COJIEH ATOro
K€ METaJlJIa C pa3HbIMU KOHIOCHTPALUAMMU.

. I3 kakux QJICKTPOAOB COCTOUT rajJbBaHUYECKUM JI€MEHT I[aHI/IBJ'IH'HKO6I/I

MCIHOT'O 1 KaIMHECBOI'O
KaaMHuCBOT'O 1 TIMHKOBOI'O
MCIHOT'O 1 THMHKOBOI'O
OUHKOBOI'O M XKCJIC3HOT'O

. I3 yncna 3anmMcaHHbIX CXEMAaTUYECKH AJIEKTPOJIOB, YKaxkuTe 3ekTpos I pona

Zn**" zn,

Br \ AgBr, Ag
H"\ H,, Pt,
sn**, Sn® "\ Pt

10.B pa60TaI01ueM TaJIbBAHUYCCKOM 3JICMCHTC KaTOJAOM ABJISICTCS 3JICKTPOJ, HAa KOTOPOM

oo o

BBIJCIISICTCS T'a3

MPOTEKAET MPOIECC BOCCTAHOBICHUS
0oJiee OTpUIIATEeTBHBIN MOTEHIINAI
MPOTEKAET MPOIECC OKUCTCHHUS

Kpumepuu oyenku (6 6annax):
- 10-8 6aninoB BBICTaBISETCS CTYACHTY, €CIIM CTyAeHT npaBmibHO orBeTUa Ha 100-80 % Bo-
MIPOCOB TECTA,
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- 7-5 0ayyIOB BBICTABIISIETCS CTYACHTY, €CJIM CTYACHT MPaBWIBHO OTBETHII Ha 79-60 % Bompo-
COB TeCTa,

- 4-2 6ayyIoB BBICTABIISIETCS CTYACHTY, €CJIM CTYACHT MPaBWIbHO oTBEeTHI Ha 59-50 % Bompo-
COB TECTa,

- 1-0 GaymToB BBICTABIAETCS CTYACHTY, €CIM CTYIEHT NpaBwibHO oTBeTHII HAa 50 % Bompocos
TecTa.

JlaGopaTopHble padoThI
JlaGoparopHasi paboTa — BHJI CAMOCTOSITEIbHON HCCIIEIOBATEIbCKOM NEATEIbHOCTU CTYIEHTa
10 OCBOCHHUIO IPEIMETHOM Y4aCTH U3Yy4aeMOW JUCLUILIUHBL. [IaHHBIM BUJ IEATEIBHOCTH BKIIIOYAET B
ce0sl MOArOTOBKY CTYACHTA B JOMAIIHHUX YCIOBUSX, paboTy Ha paboueM MecTe B jaboparopuu, 3a-
KPEIJICHHOH 32 KOHKPETHOM ITUCIMIIMHON B OCHOBHOM 00pa3oBaTeIbHOM MporpaMme, a TaKkxkKe 3alu-
Ty nabopaTropHoil paboThl. 3amura 1adopaToOpHOM pabOTHl MPOBOAUTCS B OPME YCTHOTO OIpoca 10
BBINOJIHEHHSI pabOTHI ¥ IPOBEPKU 0(POPMIICHHOM pabOThI B 1a00paTOPHOM KypHAJe.

JIaGoparopHble paboThl 0OQOPMIISIFOTCS B BHJIE OTYETa B OTIENBHOM TeTpaiau (1abopaTopHOM
JKypHaJIe) TI0 CIIEyIOIIEMY TUIaHy:

- Homep u Ha3zBanue nabopaTopHOil pabOTHI;

- Xoxa paboTsl (KpaTKoe ONMUCAHUE METOIUKH SKCIIEPUMEHTA);

- Habmonenus (cxema ycTaHOBKH, XMM.PEAKIIUHU, pacueThl, rpaduKu U 1p.);

- BBIBOJIBIL.

IIpuMepHbIe TeMBbI JJA00PATOPHBIX PadoT
Omnpenenenne >HTAIBIINU 00pa30BaHMsI KpUCTAILUIOTUAPATa U3 OE3BOIHOM COM U BOJIbI

OHp@[{GHeHI/Ie AKTUBAIIMOHHBIX IMAapaMETPOB PCAKIINH OKHUCICHUA HOAUA-HOHA IICPOKCHUIOM

A

BOJIOPOZAA METOJOM OTCYETA BPEMEHU

N3ydyeHne KNHETUKY MHBEPCUU caxapa

N3ydyeHne KUHETUKH TYIIEHUS TIOMUHECIICHIINU (hIroopeciienHa OpOMUIOM Kalus
Hccnenosanue 31eKTpUIECKON TPOBOAUMOCTH dJIEKTPOJIUTOB B BOJE

o ks w

Onpenenenne KOHCTaHTHI IUCCOLMALIMHA OJTHOOCHOBHOM KMCIIOTBI METOJIOM U3MEPEHUS DIIEK-
TPOIPOBOJHOCTH PACTBOPOB

7. OrnpeneneHue Npou3BEICHHsI pACTBOPUMOCTH TPYAHOPACTBOPHUMOIO COETMHEHUSI METOJIOM
HU3MEPEHUS DIICKTPOABHUKYIIUX CHII

Kpumepuu oyenueanus:

- 4-5 GannoB BBICTABISAETCS CTYIEHTY, €ClaM paboTa BBHINOJIHEHA MOJIHOCTBIO U IMPABUIIBHO,
C/IeJIaHbl MTPAaBUIbHBIC HAOIOIEHHSI U BBIBOJBI; SKCIIEPUMEHT MPOBEJICH IO TUTAHY C YYETOM IMPaBHII
0€30MaCHOCTH KU3HEEATEILHOCTH U MPaBHI paboThHI ¢ BEIIECTBAMU U 000pYIOBaHUEM; MPOSBICHBI
OpTraHU3aIMOHHO-TIPAKTUYECKAE YMEHUS W HaBBIKM (TIOJIEPKUBAIOTCS YUCTOTa pabodero mecra u
MOPSIIOK Ha CTOJIE, SKOHOMHO HCIIONIB3YI0TCS peakTuBbl). OTueT o paboTe opopmiieH 6e3 omubok, mo
IUTAHY U B COOTBETCTBUU C TPEOOBAHUSMHU K O()OPMIICHHUIO OTYETA.

- 3-4 Garuta BBICTABIISIETCSl CTYACHTY, 32 HETOYHOE BBITIOJIHEHHE H 0OpMIICHHE Tab0paTOPHOI

paboThI B 1a00paTOPHOM KypHaje U OTBETHI Ha BOIIPOCHI;
- 1-2 Gaya BBICTaBISIETCS CTYACHTY, 32 BBIITOJIHEHHE WK 0(hopMIIeHHE Tab0paTOPHON pabOThI
- 0 OanyoB BBICTABIIAETCS CTYICHTY, €CIM padoTa HE BBINOJIHEHA, Y CTYIEHTa OTCYTCTBYIOT
9KCHEPUMEHTAIbHBIE YMEHHUS, HE OOPMIICH MMCbMEHHBIN OTUET O MPOBEJCHUN PAOOTHI.
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5. YueOHO-MeTOAMYECKOe U HH(pOpMALIMOHHOE 00ecnieYeHHe U CHUILINHBI

5.1. IlepeyeHb OCHOBHOM M IONOJHUTEJbHON Y4eOHOM JINTEpaTypPhbl, HEOOXOAMMOIi 11l OCBOe-
HHSA THCHUILTHHBI
OcHoBHas1 JInTepaTypa
1. bopucor .M. OcCHOBBI XHMHUYECKOW TEepMOJMHAMHKHU: y4eO. mocodue / M. M. bopucos;
BI'TIY um. M. Akmymisl .— Ya: BI'TIY, 2009.— 180 c.
2. Crpombepr A. I'., Cemuenko JI.I1. ®dusnueckas Xxumusi: YUeOHUK I XUMHYECKUX CICIUATb-
HocTell By30B . M.: Beicias mkona, 2009. 527 c.
3. dusnueckas XUMUs [DIEKTpOHHBIN pecypc] : ydeb. mocobue. Y.1/bamkupckuii rocynap-
CTBEHHBIN yHHBepcuteT; aBT.-cocT. F0.C. 3umun; U.B. Cadaposa; B.P. Xaiipynnuna; P.H. Hacper-
nunoBa; C.JI. Xypcan .— Ya : PULl baml'V, 2017 .— DnexkTpoH. Bepcus med. myoaukaruu.— Jlo-
CTYI BO3MOKeH depe3 DiekTpoHHyro oudanorexy bamly URL:https://elib.bashedu.ru/dl/corp/Zimin
i dr_Fizicheskaja himija 1 up 2017.pdf

JonoHUTeIbLHAS JUTEpPaTypa

1. Epemun B.B. u np. OcHoBbl pusmueckoii xumuu. Teopus u 3agaun. M.: Dx3amen. 2005. 478 c.
2. Ousnueckas xumus (ITox penakmueit Kpacnora K.C.). B 2 ku. KH.1. CTpoeHue BemecTsa.
Tepmogunamuka. M3a-e 3-e. M.: Beicui. mik., 2001. 687 c.

3. Kynpsimos U.B., Kapernukos I'.C. CO0pHHK puMepoB U 3a7ad 1Mo GU3NIecKoil xumun. 13.
6-e. M.: Beicm. mk. 1991. 527 c.

4. Kparkwuii cripaBounuk usuko-xumudeckux BenuuuH (ITox pen. PaBaens A.A. u Ilonomape-
Boil A.M). U3x. 10-e, nepepab. - CII6.: Ban denopos. 2003. 240 c.

5. E.T.lenncoB. Xumuueckas kuHetuka. M.: Xumus. : 2000. 566 c.

6. Omanyane HM., Knoppe [.I'. Kypc xumnueckoin kunetuku. 1Usn. 4-e. M.: Bricinas mxoia,
1984. 391 c

7. Ousnyeckas xumus ([lox pepakueit Kpacuosa K.C.). B 2 k. Ku2. Onexrpoxumus. Xumuye-
CKasi KHHeTHKa 1 Kataiau3. M.: Bercm. mk., 2001. 319 c.

8. Bomnpocs! /U1 TOATOTOBKM K KOJUIOKBUYMaM M0 (pu3nueckoi XUMuM [DIeKTpOHHBIN pecypc]:

METOJMYECKHE yKa3aHUs JUIsl CTYJ€HTOB XUMHUYECKOro (hakynbTeTa / bamkupckuil rocyaapcTBEHHbIN
yauepcureT; cocT. F0.C. 3umun; U.B. Cadapoa. — Ypa: PULl baml'V, 2017. — DnexTpoH. Bep-
cus med. myOonukanuu. — JlocTynm BO3MOXKeH dYepe3 OneKkTpoHHyr Oubmumorexky bamly. —
URL.:https://elib.bashedu.ru/dl/local/Zimin_Vopros_dlya podgotovki_k_kollokviumam_po_fizichesk
oy_himii_Ufa RIC BashGU_2017.pdf

5.2. Ilepeyenn pecypcoB HH(POPMAIHOHHO-TEIEKOMMYHUKAIIMOHHOM ceTH « AHTEepHET» M Mpo-
rPaMMHOT0 00ecredeHusl, He0OXOUMBIX JIJIsl 0CBOEHHSI THCIUIJIHHBI
Hnmepnem pecypcul:
Hayunast snektponnas oubmuoreka: http://www.elibrari.ru

Poccwuiickas rocynapctBenHas oubmmoreka: http://www.rsl.ru

bubmuoreka MI'Y um. M.B. Jlomonocosa: http://www.lib.msu.su/
DnekTpoHHO-0MOIMoTeuHas ciuctema Znanium.com: http://znanium.com/index.php/
bubmuoreka baml'V: www.bashlib.ru
http://chembaby.com/wp-content/uploads/2014/06/xrd.pdf
http://chembaby.com/uchebnye-materialy/xim/4-kurs/kristalloximiya/
http://crystchem.ru/programs.htm

. http://icchair.niic.nsc.ru/files.shtml

10. https://studfiles.net/preview/1976359/

©OoN OOk LDdDE

IIpoepammnoe obecneuenue:
1. Tlaker oducHbIX npuioxeHuii npopeccronansHoro yposus OfficeProfessionalPlus 2013 Rus-
sianOLPNLAcademicEdition Ne 0301100003613000104-1 ot 17.06.2013 r.
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https://elib.bashedu.ru/dl/corp/Zimin%20i%20dr_Fizicheskaja%20himija_1_up_2017.pdf
https://elib.bashedu.ru/dl/corp/Zimin%20i%20dr_Fizicheskaja%20himija_1_up_2017.pdf
https://elib.bashedu.ru/dl/local/Zimin_Vopros_dlya_podgotovki_k_kollokviumam_po_fizicheskoy_himii_Ufa_RIC_BashGU_2017.pdf
https://elib.bashedu.ru/dl/local/Zimin_Vopros_dlya_podgotovki_k_kollokviumam_po_fizicheskoy_himii_Ufa_RIC_BashGU_2017.pdf
http://www.elibrari.ru/
http://www.rsl.ru/
http://www.lib.msu.su/
http://znanium.com/index.php/
http://www.bashlib.ru/
http://chembaby.com/wp-content/uploads/2014/06/xrd.pdf
http://chembaby.com/uchebnye-materialy/xim/4-kurs/kristalloximiya/
http://crystchem.ru/programs.htm
http://icchair.niic.nsc.ru/files.shtml
https://studfiles.net/preview/1976359/

2. Cepsepnas omepanuonnas cuctema Windows Server Standard 2012 Russian OLP NL
AcademicEdition 2Proc Ne 0301100003613000104-1 ot 17.06.2013 .

3. OrmepanponHas cucrema s mepconanbHoro kommerorepa Win SL & Russian OLP NL
AcademicEdition Legalization GetGemuine Ne 0301100003613000104-1 ot 17.06.2013 r.

4. OOHOBJICHHE OIEPAIIMOHHON CHCTEMBI IS ITepCOHaIbHOro kommbioTepa WindowsProfession-
al 8 RussianUpgradeOLPNLAcademicEdition Ne 0301100003613000104-1 ot 17.06.2013 r.

5. Desktop Education ALNG LicSAPk OLVS E 1Y Academic Enterprise Ne
0301100003613000104-1 ot 17.06.2013 T.

6. Cucrema 3JEKTpPOHHOTO TecTUpoBaHMs Ha 06a3ze Moodle http://moodle.bashedu.ru/course/
view.php?id=2841 (afferte).

6. MaTepuajbHO-TeXHHYecKas 0a3a, He0OX0AMMasl IS OCYIIEeCTBJIEHUsI 00Pa30BaTEJIbLHOIO
npoiecca no JMCUUIIHHE

HaumeHoBaHue cienu-
AJIBHBIX NOM el eHMii
M IIOMeLeHHH 11 ca-
MOCTOSITeJIbHOI padoThI

OcHaleHHOCTDh CIeu-
ANbHBIX OMELIeHuii B 1m0~
MelleHHii 1JIs1 cCaMoCTOosI-
TeJbHOMH padoThI

IlepeyeHb JTHIEH3NOHHOTO MPOTPAMMHOTO
odecreyeHms.
PeKkBH3UTHI MOATBEPKAAOIET0 TOKYMEHTA

1. yuebnaa ayoumo-
pusa 0na  npoeedeHus
3AHAMUN  1eKUUOHHO20
muna:

aynutopuss Ne 208
(yueOHbIit KOpMyC, VI
Munraxkesa, 100)

Jlexyuu

Ayoumopua Ne 208
Yuebnas mebenv, oocka,
IIpoexmop Nec M361X(M361XG) LCD
3600Lm XGA (1024x768) 3000:1,
okpan ScreenMedia Economy-P  1:1
180x180cm Matte White,
ayouocucmema, HOymoyk Samsung

2. yueonasa ayoumo-
pusa 011  npoeedeHus
3AHAMUI CEMUHAPCKO20
muna:

aymutopust Ne 208
(yueOHBIH KOpITYC, YII.
Munraxesa, 100)

IIpakmuueckue 3a-
HAMUA

Ayoumopua Ne 208
Yuebnas mebenv, oocka,
IIpoexmop Nec M361X(M361XG) LCD
3600Lm XGA (1024x768) 3000:1,
akpan ScreenMedia Economy-P  1:1
180x180cm Matte White,
ayouocucmema, Hoymoyk Samsung

3. yueonaa ayoumo-
pua 011  npoeedenHus
2PYRnoevix U UHOUGUOY-
AIbHBLIX KOHCYTbMAayuil:

aynutopuss Ne 208
(yueOHbIil KOpHyC, VI
Munraxesa, 100)

IIpogedenue epynno-
8bIX U UHOUBUOYATILHBIX
KOHCYIbMayutl

Ayoumopua Ne 208
Yuebnas mebenv, docka,
IIpoexmop Nec M361X(M361XG) LCD
3600Lm XGA (1024x768) 3000:1,
okpan ScreenMedia Economy-P  1:1
180x180cm Matte White,
ayouocucmema, HOymoyk Samsung

4. yuebnan ayoumo-
pusa 0aa  npoeedeHusn
meKyuiezo KOHmponsa u
npomescymouHnon  am-
mecmayuu:

aymutopust Ne 208,
aymuropuss  Ne 403
(yueOHbIil KOpTyC, VI
Munraxesa, 100)

IIposedenue meky-
We20 KOHMPOA U nPo-
MedHCYMOUHOU amme-

cmayuu

Ayoumopua Ne 208
Yuebnas mebenv, oocka,
IIpoexmop Nec M361X(M361XG) LCD
3600Lm XGA (1024x768) 3000:1,
akpan ScreenMedia Economy-P  1:1
180x180cm Matte White,
ayouocucmema, Hoymoyxk Samsung
Ayoumopun Ne 403 (komnvromepHhbwiit
Knacc)
Kommymamop HP V1410-24G
Ilepconanvuuviti Komnviomep 6 KoM-
niexkme Lenovo ThinkCentre All-In-One (12
wm)
Ilepconanvuuiii komnvromep Monobaox
bapebon
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http://moodle.bashedu.ru/course/%20view.php?id=2841
http://moodle.bashedu.ru/course/%20view.php?id=2841

ECS G11-21ENS6B 21.5
G870/2GDDR31333/320G SATA/DVD+RW
(12 wm)

Cepsep Ne2 Depo Storm13500Q1

Kommymamop Heewlett Packard HP
V1410-8 G.

5. nomewenus 0asa
CamocmosamebHoul pa-
oomol:

OubiMoTeka, ayau-
topust Ne 201 (y4eOHbIit
Kopmyc, yia. MuHraxkeBa,
100)

YUTAIGHBIN 3a71 Ne2
(¢pm3mar xopmyc - yued-
HOE)

Camocmosmenvhas
paboma

Ayoumopus Ne 201

PentiumG2130/41'6/50006/21,5"/Kn/m
blULb

1IK 6 komnn. Depmo Intel

Intel
PentiumG2130/416/50006/21,5"/Kn/moiun

yumanvholil 3a1 Ne2 (huzmam xopnyc

- yuebHoe)

PentiumG2130/41'6/50006/21,5"/Kn/m
blULb -5 wm.

1IK 6 komnn. Depmo Intel.

Monobnox Nel @epmo AMD A8-5500 —
S wm.

IIpoepammnoe obecneuenue:

1. Yuebnoui xnacc APM Win Machine
Jlozosop Ne263 om 07.12.2012 2. Jluyenzuu
beccpounbie.

2. Windows 8 Russian.

Windows Professional 8 Russian Up-
grade. OLP NL Academic Edition (6ec-
cpounas nuyensusi). [ocosop Nel04 om
17.06.2013 2.

3. Microsoft Office Standart 2013 Rus-
sian. OLP NL Academic Edition (6eccpou-
Has  auyensus). Jocosop Nell4d om
12.11.2014 e.

4. Cucmema yeHmpaiuz08aHHO20 me-
CMuposanus bawl'y (Moodle).
GNU General Public License

1. Windows 8 Russian. Windows Pro-
fessional 8 Russian Upgrade. Jocosop Ne
104 om 17.06.2013 2. Jluyenzuu beccpou-
Hble

2. Microsoft Office Standard 2013
Russian. Jocoeop Ne 114 om 12.11.2014 e.
Jluyensuu beccpounvle
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[Tpunoxxenune Ne 1.
MHWHOBPHAYKHU POCCHUN
®I'BOY BO «BAIIKUPCKUN IT'OCYJAPCTBEHHBIM YHUBEPCUTET»
MHXEHEPHBII ®AKVYJIbTET

COJIEP)KAHUE PABOYEM ITPOI' PAMMBI

mucuuruinabl CoBpeMeHHas Gu3nyeckas XUMHs HA 5 ceMecTp
ouHas popma oO0vueHus

Bun pa6otsl Obwem aucun-
TJIHHBI
O6mas Tpynoemkocts nucuuruinasl (3ET / gacoB) 4/144
Y4eOHBIX YaCOB HAa KOHTAKTHYIO PabOTy C MPENoIaBaTeicm:
JIEKLIUHA 36
MPAKTUYECKUX/ CEeMUHAPCKUX 18
J1a00paTOPHBIX 36
Opyrux (TPyIIoBas, HHIWBHIyadbHAs KOHCYJIbTAIlUs W WHBIC BUJIBI
y4eOHOI NIeATeNLHOCTH, MpelyCMaTpUBaloNe padoTy 00y4arommxcs ¢
npenoaasarenem) (PKP) 1,2
Y4eOHBIX 4aCOB Ha CAMOCTOSITENbHYIO padoTy obyuatomuxcs (CP) 7,8
Y4eOHbIX 4acoB Ha MOJITOTOBKY K IK3aMe-
Hy/3adery/muddepenumpoBannomy 3auety (Kontpoin) 45

®opma(bl) KOHTPOJIA:
OK3aMeH 5 cemMecTp




dopma U3ydeHHs] MaTepUANIOB: JIEKIUH, TPaK-
TUYECKHE 3aHATUS, CEMUHAPCKUE 3aHATHUSA, Ja-

3a,Z[aHI/I$I I10 CaMOCTOA-

dopMa TEKyIIEero KOH-
TPOJs  yCIIEBAEMOCTH

No Tema 1 conepianme OopaTopHbIe pabOTHI, CAMOCTOATENbHAs paboTa | TENbHOH paboTe cTy- | (KOJUIOKBUYMBI, KOH-
n/m U TPYAOEMKOCTb (B yacax) JNECHTOB TPOJIbHBIE paboThl,
KOMITBIOTEPHBIC TECTHI
U T.I1.)
JIK [1P/CEM JIP CP
1 2 3 4 S) 6 7 8
1. OCHOBHbBIE TIOHATUS XUMUYECKOH TEPMOIH- 6 2 6 1 popadOTKa KOHCIEKTa | TECTUPOBAHUE, 3alTUTa
HAaMHKH: CHUCTEMa, (1)333., KOMITOHEHT. Tep— JICKIII/IfI, y‘-Ie6HI/IKOB, Ha6opaT0pH0f/'I pa60_
MOJUHAMHWYCCKHNE NEPEMEHHBIC. OKCTEHCUB- lee6HLIX HOCO6HI71, THI, KOHHOKBHYM, K-

HbI€ U UHTEHCHBHBIE NepeMeHHsbie. [locTynar
paBHOBecusa. HyneBoil 3akoH TepMoauHaMU-
KH.

YpaBHEHHUS COCTOSIHUSI CUCTEMBI. Y paBHEHHE
COCTOSIHMSI HJAEaJIbHOrO rasa. YpaBHEHHE
Ban-nep-Baansca s peansHoro raza. Bu-
pHalbHBIE ypaBHEHMSL.

[MepBeiii 3akoH TepMoauHamuku. Ero ¢op-
MYJUPOBKA U CieAcTBUS. PYHKIHUN COCTOSA-
Hus u ¢QyHknun mytd. Terora, paboTta u
W3MEHEHHEe BHYTPEHHEW JHEpruu i pas-
JUYHBIX TPOIECCOB B HMICAIbHOM raze. JH-
Tanblus. BeluncieHne N3MEHEHUH BHYTPEH-
HEH SHEPIUH M DHTAJBIINH U3 ONBITHBIX JaH-
HBIX.

3akoH ['ecca. TemtoTsl peakmuii Qy u Qp.
CrangapTHbIE SHTAJIBIIMA XHUMHUYECKUX pe-
aKUuuil. ODHTANBIMUK O00pa30BaHUS XHUMUYE-
CKUX COEJTMHEHUH.

Temnmoemkoctu. Ux omnpeznencHue B KilaccH-
YECKOM M CTaTUCTUYECKOW TEPMOJMHAMUKE.
Hcnonb3oBaHue TEMIOEMKOCTEN Il pacue-
TOB WM3MEHEHUS SHEPTUM, DHTAIBIHMH U DH-
TPOIINH.

3aBUCHMOCTh JHTAIBIINNA XUMHYECKUX peak-
Uil oT TeMmnepaTrypsl. YpaBHeHue Kupxro-

da.

y4€OHO-METOAMYECKOM
JTUTEpPaTyphl, BKIIOYas
nH(pOpMaLMOHHbIE 00-
pa3oBaTelbHBIE pecyp-
CBI

(27eKTpOHHBIE y4eOHHU-
KM, DJIEKTPOHHbIE OHO-
JUOTEKHd M JIp.) U HC-
MIOJIb30BAHNE PECYPCOB
WNurepuer

3aMCH




BTopoii 3akoH TepMOJAMHAMHKH. DHTPOIIHS,
Kak (YHKIMS COCTOsHUA. V3MeHeHHe SH-
TPOITUU MPU HEOOPATUMBIX MTPOIIECCax.
TepmomuHaMuyeckne TOTCHIHANHl (Xapak-
TepucTUdeckie (YHKIIMH) UM WX CBOKCTBA.
Paznuunbie (GoOpMBI 3amMCH YCIIOBUEM TEPMO-
JMMHAMUYECKOTO paBHOBecHus. Kputepuii ca-
MOIIPOM3BOJIBHOTO IIPOTEKAHU Mpolecca.
XuMmuueckuil mnoreHuuan. Ero pasnuyHbie
onpeaencHus. CrocoObl BBEIYUCICHUS HU3ME-
HEHUI XHMHYECKOTro MOTEHIMajia B TEPMO-
JUHAMUKE U CTaTUCTHYECKON TepMOANHAMHU-
Ke. XMMUYECKHUI MOTEHLIHANl U CTAaHAAPTHBIN
XMMHYCCKHI TIOTCHIIMAT HACAIFHOro Tas3a.
XUMHUUECKUI MOTEHIMA PEAIbHBIX T'a30B U
€ro pacdeTsl MO0 METOAy JerydecTu (Qyru-
TUBHOCTH) JIpIOHCA.

XUMHUYECKHE PaBHOBECHS B 3aKPBITHIX CH-
cTeMax. Y CJIOBHE XUMHUYECKOT'O PAaBHOBECHSL.
N3otepma xumunueckoit peakunu. CTanmapt-
Has dHeprus [ mb0ca XMMUIECKON peaKIIHy.
XUMHUYECKHE paBHOBECHS B ra3oBoil (ase.
Paznuunble hopMBI 3aniicl KOHCTaHT PaBHO-
BECHS M CBA3b MEXKIy HUMH. 3aKOH Jei-
CTBYIOIIMX MacC M €ro TePMOJANHAMUYECKUI
BBIBO/I.

VYcnoBus ¢asoBoro paBHoBecus. [IpaBuio
¢a3 ['ub6ca. dazoBbie paBHOBECHS B OIHO-
KOMIIOHEHTHBIX cucTeMax. YpaBHeHue Kia-
neiipona Kiaysmyca. Ero mnpumenenune k
npoleccaM IUIABJICHUS, CyONUMauud U Hc-
napeHuss B OJHOKOMIIOHEHTHBIX CHCTEMax
(ma mpumepe H,0). ®a3oBple mepexoab!
nepBoro poja. Ma3oBble MEPEXosl BTOPOTO
pona.

OcHOBHBIE TOHSTHA TEPMOJWHAMUKU pac-
TBOpOB. DYHKIIMU CMEIIeHUs, NW30BITOYHBIC
¢yHKUMM cMmeuleHus. MoubHas DHEprus
'n66ca cmemenus. MaeanabHble pacTBOPBL.

npopadOTKa KOHCIEKTa
JeKuui,  y4eOHHUKOB,
y4eOHBIX ocoOui,
y4eOHO-METOINUECKOM
JUTEPaTyphl, BKIIOYAs
uHpOpPMaLMOHHbBIE 00-
pas3oBaTeNbHBIE pecyp-
ChI

(371eKTpOHHBIE Y4eOHHU-
KU, 3JIEKTPOHHBIE OMO-
JUOTEKH WU Jp.) U HC-
MOJIb30BaHUE PECYPCOB
WNHuTtepner

TECTUPOBAHUE, 3aLIUTA
nabopaTopHoi pabo-
ThI, KOJUIOKBHYM, JK-

3aMeH
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3akon Paymnst u 3akon I'enpu. CraHmapTHBIH
XUMAYECKHH TOTEHIHAN KOMIIOHEHTa B
JKUJIKOM W TBepIoM pacTtBopax. CraHmapr-
HBIE COCTOSIHUSA 'dmcToe BemecTBo" u "Oec-
KOHEYHO-pa30aBIeHHBIA pacTBOp".
Hewnneansubie pactBopsl. MeTox akTHBHO-
creii JIpronca. Berancnenue ko3 pumueHToB
AaKTUBHOCTH W3 SKCIIEPUMEHTABHBIX JaHHBIX
M0 JJaBJICHUIO Tapa KOMIIOHEHTOB PacTBOPA.
TepmoanHamuueckas KiacCU(pHUKaLUs pac-
TBOPOB.

®a30BBIC paBHOBECHSI B IByXKOMITOHEHTHBIX
CHUCTEMax: 3aBUCHMOCTb PacTBOPHUMOCTHU
BEIIeCTBA OT TEMIEpPaTyphl, KPHOCKOIIHS,
30ynmrocKomHa. DKCTPAaKIMOHHOE paBHOBE-
cue. Ocmoc, ypasaenue Bant-I'odda.
VpaBHenus  ['uO0ca-/{rorema-Mapryseca.
O6o6mennoe ypaBHerune |'mb0ca [lrorema.
MonpHble (MHTErpasIbHBIE) U MaplHaIbHbIE
MOJIbHBIC BETUYHHBI.

[Ipasuno a3 ['ub6ca n ero mpuMeHeHHE K
pa3IMYHBIM JUarpaMMaM COCTOSIHHSI OWHap-
HBIX CUCTEM (IIpocTasi SBTEKTHKA, AHarpam-
Ma C KOHTPYEHTHO W WHKOHTPYEHTHO ILIa-
BAITUMCSI COETUHEHUEM ).

PaBHOBecHe XKHIKOCTh - Map B JIByXKOMIIO-
HEHTHBIX CHCTeMax. Pa3nmuuHble BHIBI JTUa-
rpaMM coCTOsiHHs B KoopauHartax: P(X;, Vi)-
TK(Xi, Yi)-Xi(Vi). A3eoTporHbie cMeCH. 3aKOHBI
I'n66ca Konoaanoga.

XuMudeckue paBHOBeCHs B pacTBopax. Kon-
CTaHTBl paBHOBECHSI TIPH PAa3IUYHOM BBIOOpE
CTaHJAPTHBIX COCTOSIHUH JUI YYaCTHHKOB
peakiud. XHMHUYECKOE pPaBHOBECHE B pas-
0aBNEeHHOM pacTBope. BimsHue HHEPTHOTO
pactBopuTtens. ['eTeporeHHble XUMHUYECKHE
paBHOBecHs C oOpa3oBaHHeM U 6e3 00pazo-
BaHMUsSI TBEPABIX PpAacTBOPOB. 3aBUCHMOCTH
KOHCTAHT PABHOBECHs] OT TEMIEpaTyphl.
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M3o6apa BauT-I'ohda u ee maTErpHpOBaHHE.

Kunerndeckas kpuBas. Ee Bun anmsa mcxon-
HBIX, MIPOMEXYTOUYHBIX BEIIECTB M MPOAYK-
TOB peakuuu. BeruncieHne ckopocTH peax-
IIUH 110 KHUHETUYECKUM KPUBBIM.

CKOpOCTb XUMHUYECKOH peakuuu B romodas-
HOM cHCTEME U CKOPOCTH MO KOMIIOHEHTaM.
CpenHsisi 1 UCTHHHAsI CKOPOCTH. Brramcie-
HHE CKOPOCTH M3 IKCIIEPUMEHTAJbHBIX JaH-
HBIX.

MonekynapHOCTh M TMOPSAOK XUMHUYECKOU
peakuuu. MeTonpl OIpeneneHus MOopsiaKa
peaxuuu.

HeoOpaTtuMble peakumuy MEpBOTO MOPSAKA.
OmnpeneseHne KOHCTAHT CKOPOCTH U3 OIBIT-
HBIX JIaHHBIX.

HeoOpaTuMble peakunuy BTOPOTO MOPSAKA.
OmnpeneseHne KOHCTAHT CKOPOCTH U3 OIIBIT-
HBIX JJAHHBIX.

3aKoH JIEHCTBUS Macc U YCJIOBUS €ro MpHuMe-
HeHusa. Koncranra ckopoctu peakuuu. Ilo-
PAIOK peakuuu (CyMMapHBIH, 10 UCXOAHBIM
peareHTam).

JuddepeHnmanbHplii 1 MHTETPAJIbHBIA Me-
TOJIBI OTIPENENICHUS MOPSIIKA PEAKIIH.
3aBHCHUMOCTh KOHCTAHTBI CKOPOCTH OT TE€M-
neparypel. YpaBHEHHE AppeHHyca, BBIYHC-
JICHHE SHEPTUU aKTHUBALUHU U MPEIIKCIIOHEH-
UAJILHOIO MHOHTENSI U3 3KCIIEPUMEHTANb-
HBIX JIaHHBIX.

IlocnenoBatenbHble PEAKLUM IEPBOrO  IO-
panka. Cucrema nuddepeHunanbHbIX ypas-
HEHUH JJI1 KOMIIOHEHTOB PEaKIIMOHHON CMe-
cu. OrmpeneneHre KOHCTAaHT CKOPOCTEH U3
OTIBITHBIX JaHHBIX.

Obparumble peakuuu. KnHeTnueckoe ycio-
BHE DPAaBHOBECHUS, KOHCTaHTa pPaBHOBECHS.
VYpaBHeHHE AJIs1 CKOPOCTH OOpaTUMON peak-
LM TIEpBOro Mopsjaka. BeluncieHue KoH-

npopaboTKa KOHCIIEKTa
JEKIHUH,  y4COHHKOB,
y4eOHBIX OCcoOOuH,
y4eOHO-MEeTOINYECKOM
TUTEPATyphl, BKIIIOYAs
nH(popManMoHHbIE 00-
pas3oBaTeNbHBIE pecyp-
CBI

(371eKTpOHHBIE Y4eOHHU-
KM, JJICKTPOHHBIC OMO-
JUOTEKH WU Jp.) U HC-
MOJIb30BAaHUE PECypPCOB
WNHurepner

TECTUPOBAHUE, 3aALTUTA
nmabopaTopHoi pabo-
ThI, KOJUIOKBHYM, JK-

3aMeH
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CTaHT CKOPOCTEH mpsAMOi U 00paTHOM peak-
UUH U3 SKCTIEPUMEHTAIBHBIX JAHHBIX
[Mapannensabie peakiuu. OnpeaerneHue OT-
HOCHTEBHBIX U a0COJIOTHBIX KOHCTAHT CKO-
pocTel 3JIeMEHTAPHBIX CTaAuN U3 KUHETHYe-
CKUX KPHBBIX PAacXOJOBAHUS HCXOAHBIX CO-
€IMHCHUH, HAKOTJICHUS MPOJYKTOB PEeaKIni
WIH COOTBETCTBYIOIINX HAYaIbHBIX CKOPO-
cTeil.

Omnpenenenne katanuza. OOIIMe TPUHITATBI
katanusa. Ponp xaranusa B xumuu. Ilpume-
pBI MEXaHU3MOB KaTAUTHUECKUX PEAKIMH.
Karanutuyeckue  peakumu.  Kucnortno-
OCHOBHOM Kartanu3. Kunernueckuil aHamus
MEXaHU3MOB CHEIH(YUIECKOTO KUCIOTHOTO
KaTain3a (Ha IpuMepe MOTUPOBAHUS aleTo-
Ha). ABTokaranu3. depMeHTaTUBHBIN KaTa-
JM3. YpaBHEHUE U KOHCTaHTa Muxajsiuca.
PanukansHO-IenHBIE peaknuu. Hepassers-
JICHHBIE IIETHbIE TpoLecchl. [Ipumeps ogHO-,
JIBYX- U TPEXLEHTPOBBIX LENHBIX PEaKLUil.
OCHOBHBIE 3JIEMEHTapHbIE CTaJWU IEMHBIX
MIPOLIECCOB.

PanukanbHO-TIETHBIE PEAKIIUU. DHEPrus ak-
TUBAIMK 1IenHOTo nporecca. OOpbIB 1enel u
JUMHUTHpYIOIAs cTaaus nporecca. [[nuna
nenu. KuHeTwdyeckuid aHamW3 paguKaibHO-
HENHBIX peaknuil (MpUMEHEHHe YCIOBUS
JUIMHHBIX LeNell U MeTo/la KBa3ucTallMoHap-
HBIX KOHIIGHTpallMH NpH BBIBOJAE YPaBHEHUS
JUIsL CKOPOCTH LISIIHOT'O IIPOLIecca).

1,9

npopadOTKa KOHCIIEKTa
JneKuud,  y4eOHHUKOB,
y4eOHBIX oCcoOwit,
y4eOHO-METOAMYECKOM
JUTEpaTyphl, BKIHOYAs
nH(pOpMaLlMOHHBIE 00-
pas3oBaTelbHbIE pecyp-
CBI

(271eKTpOHHBIE y4eOHU-
KM, DJIEKTPOHHbIE OHO-
JUOTEKHd M JIp.) U HC-
MOJIb30BAaHUE PECYPCOB
WNurepuer

TECTUPOBAHUE, 3AIUTA
naboparopHoit pabo-
ThI, KOJUIOKBUYM, 9K-

3aMCH

Kitaccnueckass Teopus 3JIEKTPONMTHYECKON
qucconuanu. OcHOBHBIE MoJIokeHUs. He-
nmoctatkud. CoBpeMeHHas KOHIIEHITHS JJICK-

1,9

MpOpabOTKa KOHCIIEKTA
JIEKITHH, y4eOHUKOB,
y4eOHBIX ocoOwid,

TECTUPOBAHUE, 3aIIUTA
nmabopaTopHoi pabo-
ThI, KOJUIOKBUYM, JK-
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TPOJIUTUYECKON aucconuanuu. MexaHn3Mbl
00pa3oBaHHs PACTBOPOB JIECKTPOIHUTOB.
TepmoauHaMuyeckue CBOWMCTBA PacTBOPOB
ANEKTPONUTOB. Teopusi MEXHUOHHOTO B3aW-
MozeicTBus Jlebas-1tokkens. Pacuer xo3d-
¢unmenta aktuBHOCTH. OOJIACTH MpPUMEHE-
Husi YpaBHeHuit [leGas-I'tokkenst mepBoro,
BTOPOTO ¥ TpEeThero mpuoOmmkeHns. Hepas-
HOBECHBIE SIBJICHUS B PACTBOPAX 3JIEKTPOJIH-
TOB.

DNEeKTPONpOBOIHOCTE (yAeNnbHasi, MOJbHAS)
AIIEKTPOIIUTOB: TOHATHS, BIWSHUE Pa3IHd-
HBIX (DAKTOPOB.

VpaBuenusa Konspayma u Kpayca-bpes, ux
MPUMEHEHUE K CHIIBHBIM U CIaObIM 3IIEKTPO-
JUTaM.

Odderxtst Buna u Jlebas-DanbkeHraneHa.
VYpasaeane Onzarepa. O0macTh €ro mpume-
HEHUSI.

lanpBanuueckuii snemeHt. [IpaBuna Mex-
JTYHapOJHOW KOHBEHIINH O TabBAHUYECKOM
anemente u DJIC.

TepMoarHaMuKa 3JIEKTPOXUMUYECKHX peak-
Ui B ralbBaHMYECKOM 3JieMeHTe. BimsHue
temneparypsl Ha OJIC 31eKTpOXUMHUYECKON
cucreMbl. Pacuer AG, AH u AS s oiek-
TPOXUMHUYECKUX CUCTEM.

ITpyuuHBl BOBHUKHOBEHUS CKayka MOTEHIIH-
aja Ha KOHI[AX DJIEKTPOXUMHYECKOH IIETIH.
Huddy3nonnsnii motennuan. [IpuanHer Bo3-
HUKHOBEHHsS. MeToapl 3IMMHHUPOBAHUA.
ONeKTpoAHble TMOTEHIMaNbl. BomopomHas
mkana. Ctangaptaas 9/1C uenu.
Knaccugukamus  snektpogos. [Ipumepsr.
YpaBuenuss HepHcTta ajist 3TUX 31€KTPOIOB.
ONeKTpOXUMHUYECKHE CUCTEMBI. WX Kimaccu-
¢uKanys B 3aBHCUMOCTH OT HPUPOJBI BO3-
aukHOBeHMs J/[C. U3mepenne D/IC kak Mme-
TOJl (U3MKO-XUMHUYECKOTO HCCIIEJOBaHMUSL.

y4e0HO-METOINYECKOM
JUTEPaTyphl, BKIOYAs
uH(pOpPMALMOHHbBIE 00-
pas3oBaTeNbHbBIE pecyp-
CBI

(371eKTpOHHBIE Y4eOHH-
KH, JJIEKTPOHHBIE OMO-
JUOTEKU W JAp.) U HC-
MIOJIb30BAaHNE PECYPCOB
HNutepner

3aMCH
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OmnpeneseHue KOHCTAHT AWUCCOLUALIMU Cla-
ObIX anekTponuToB, pH pacTBOpoB, mpowus-
BeJIeHUsI pacTBopuMocTH MetoaoM OJIC.
OcCHOBHBIE NPU3HAKH PABHOBECHBIX U
HEPABHOBECHBIX DIIEKTPOXMMHUYECKUX CH-
CTEM.

XHUMHUUECKOE JEHCTBUE IEKTPUUYECKOTO TO-
ka. Beixon BemectBa mo TOKy. IImoTHOCTH
TOKa Kak Mepa CKOPOCTH 3JEKTPOXHMHYe-
CKHX TPOIIECCOB.

JInmutHpyromue cTaauy B JIEKTPOXHUMUYE-
ckux peakuumax. Ilomsgpuzanus snexTpona u
TOK oOMeHa.

Jubdy3nonHas KHHETHKAa  DIEKTPOIHBIX
MIPOLIECCOB: TPU OCHOBHBIX YpaBHEHUS, BBI-
BOJ| YpaBHEHUS NOJIIPU3ALIMOHHON KPUBOM.

Bcero yacos:

36

18

36

7,8
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