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1. Heab 1 3a1a4u QM CHUNIMHBI

Heabto u3ydyeHuss AUCHUIUIMHBI «Du3znueckas XUMHS» SBISIETCS PACKPBITHE
CMBICJIa OCHOBHBIX 3aKOHOB, MOJy4€HUE HaBbIKA BUACTh OOJACTH MPUMEHEHHS ITHX
3aKOHOB, YETKO TMOHUMATh WX NPUHIHUIHUAIBHBIE BO3MOXXHOCTU TMPU PEIICHUU
KOHKPETHBIX 3ajay.

3agayamMu M CHUIIHHBI SBISIOTCS:

- (opMupoBaHUE TMPEACTABICHUH 00 OCHOBHBIX 3aKOHAaX XHMMHYECKOU
TEPMOJIMHAMHUKHN, CTAaTUCTUYECKON TEPMOJMHAMUKH, (PA30BOTO MU XHUMHUYECKOIO
paBHOBECHSA, TEOPUM DIEKTPOXUMHUYECKUX MPOIECCOB, XUMHUYECKOM KHHETUKH H
KaTaJln3a;

- ¢popMHpOBaHUE CIOCOOHOCTH MPUMEHATH MOTYyUYECHHbBIE TEOPETUUECKHIE 3HAHUS
Opy pPEIICHUH 3a7a4; MPUMEHSATH OCHOBHBIE 3aKOHBl XHMHUU TPU OOCYKIECHUU
MOJIYYCHHBIX PE3YIhTATOB, B TOM YHUCJIE C MPUBJICUYCHHEM HWH(OOPMAIIMOHHBIX 0a3
JAHHBIX; UCTIOJIB30BaTh METObI PETUCTPAIIMN U 00PabOTKH PE3yIbTaTOB XUMHYECKUX
AKCIEPUMEHTOB;

- (¢opMupoBaHHE HABBIKOB pal0OThl Ha COBPEMEHHOM YyuyeOHO-HAy4YHOM
amnmapatype Tpu TPOBEIECHUM XUMHUYECKUX SKCIIEPUMEHTOB; BIIAJICHUS METOJaMU
(UBUKO-XUMHUUYECKOTO  DKCIIEpUMEHTa;  BJIQJCHUS  OCHOBAMHU  XMMHYECKOTO
HKCIIEPUMEHTA, OCHOBHBIMM CHUHTETHYECKUMHU W aHATUTUYECKUMHU METOJaMU
MOJIYYSHUS M UCCIIEIOBAHUS XUMUYECKUX BEIIECTB U pPEaKIUH.

2. MecTO IMCUMILIMHBI B CTPYKTYpe 00pa3oBaTeibHOH MPOrpaMmbl

JuciuruinHa oTHOCUTCS K o0si3atenbHol yacT bioka 1 OI1 BO. [ns uzydyenus
Kypca TpeOyloTCsi 3HaHUS, IOJy4YeHHbIE CTYJEHTaMH MpU HU3YYEHUU JUCLUILIUH:
«Heoprannueckas xumus», «Puszuka», «Maremarnka», «OpraHudeckas XUMHS»,
«CTpoeHue BelecTBay.

[IpuoOpereHHble 3HaHHMA B paMKaxX JaHHOW JUCHUILIAHBI HEOOXOIUMBI B
JalbHEHIIEM NpH H3YYEHHH AUCHUIUIMH: «DHU3MYEeCKHe METOAbl HCCIEIOBAHUS»,
«®apmaneBTrueckas xumus», «KBaHTOBas MexaHMKa W KBaHTOBAas XUMUS», MpU
MOJATOTOBKE BBINYCKHOM KBaTU()UKATMOHHONU PabOTHI.

3. Ilnanupyembie pe3yabTaThl 00y4YeHUs M0 JUCHUIJINHE

3.1 Ilnanupyemblie pe3yJbTaThbl 00yUeHHS MO AMCIUIIHHE

Komnerenumusi, 3akpensiennas 3a nucuumiannon 8 OXOII:

OIIK-1. Cnoco0GeH aHanmM3upoBaTh, WHTEPIPETHPOBATH W  0000mIATH
pEe3yJbTaThl SKCIEPUMEHTAIBHBIX M PACUETHO-TCOPETHUUECKUX pPabOT XUMHUUYECKOUN
HaIPaBJIEHHOCTH.

HNuaukaTopbl KOMIETEHIMA, 3aKPeJIEHHBIX 3a qucuuniinHon B OXOII:

HNOIIK-1.1. Cucmemamuszupyem u ananusupyem pe3yabmamsl XUMUUECKUX
9KCNePUMEHMO8, HAON0OeHUU, U3MepPeHUll, pAcYyemHO-meopemuyeckux pabom, a
makaice pe3yibmamsl paciemos C8OUCME euecmes u Mamepuaos.

Iloka3aTenn oeHUBAHUS UHAUKATOPOB JOCTUKEHUS KOMIIETEHIIUIt

3HaTh:



31.1. OcCHOBBI XHMHMYECKOM TEPMOJMHAMUKM W TEPMOXUMHUH, OCHOBBI
XUMUYECKOM KHHETHKHM, BKIIIOYas OCHOBHBIE MAaTE€MaTHUYECKHE COOTHOILLIEHHUS
(dbopMabHOM KUHETUKHA U MEXaHU3Mbl XUMUYECKUX PEAKIINIl; OCHOBBI 3JIEKTPOXUMUMU;
OCHOBbl TOMOT'€HHOTO M TE€TEPOT€HHOI0 KaTallh3a, BKJIOYas COBPEMEHHBIE TEOpUU
KATAJIMTUYECKUX TIPOLIECCOB.

YMmern:

V1.1. IIpoBoauTh (HU3MKO-XUMHUYECKOE HUCCIEAOBAHUE CUCTEM M MPOIECCOB C
UCIIOJIb30BAHUEM  COBPEMEHHBIX METOJOB M  NIpuOOpOB, BBHIOUpATH  METO]
UCCIICIOBAHUS, METOJMKY OJKCIIEPUMEHTA B COOTBETCTBUU C IIOCTaBICHHBIMHU
3a/layaMi, TPOBOJUTH (PU3UKO-XUMUYECKHUE pacyeTa, Tpaduuecku oToOpakaTh
[IOJIyYEHHBIE 3aBUCUMOCTH.

NOIIK-1.2. [lpeonacaem unmepnpemayuto pe3yibmamos CcoOCMBEHHbIX
9KCNEePUMEHMO8 U  pACYemHO-meopemudeckux  pabom ¢  UCHOTb308AHUEM
meopemudecKux 0CHO8 MPAOUYUOHHBIX U HOBLIX PA30€108 XUMUUL.

IToxka3aresn OlleHMBAHUSA HHAMKATOPOB J0CTHKEHHUS KOMIIETeH M

3HaTh:

32.1. OcHoBBI TeopuH GyHIAMEHTAIBHBIX Pa3/IeIOB XUMUH.

Ymersb:

V2.1. AmHanu3zupoBaTh U OOCYXIaThb pe3yibTaThl (PUIUKO-XUMUYECKUX
HUCCIIeIOBaHUMH.

HNOIIK-1.3. @opmynupyem 3aknoueHuss u 6b1800bl NO Pe3VIbMAMAaM AHAIU3A
JIUMEPAMYPHLIX ~ OAHHBIX,  COOCMBEHHBIX  IKCNEPUMEHMANbHBLIX U PACYEMHO-
meopemudecKux pabom XumMuyeckou HanpaeieHHOCmu.

Iloka3aTenn oeHUBAHUS UHAUKATOPOB A0CTHKEHUS KOMIIETEHIIUI

3HaTh:

33.1. OcHOBHbIE NPHUHLMIBI, METONbI, CIIOCOOBI M CpPEACTBA IOJIyYEHMS,
XpaHeHusi U mnepepaboTku MHPopManuu B oOmacTu (yHIAaMEHTAIbHBIX pa3JeiioB
XUMUH.

Ymersb:

V3.1. OcyuecTBasTh NOUCK M aHAJIU3 HAyYHOM JIUTEpaTyphl, (POPMYIUPOBAThH
BBIBOJIBl U MPEJIOKEHHUS, BECTH HAYYHYIO JMCKYCCHUIO MO BompocaM (PU3nyYecKou
XUMUHU.

Komnerenuusi, 3akpensieHHas 3a nucuuminnoin B OXOIT:

OIIK-2. CnocoOeH MpOBOJUTh XUMHUYECKUNW DKCIEPUMEHT C COOJII0JICHUEM
COBPEMEHHOI'0 000PY/I0BaHMS, COOJI01asi HOPMBI TEXHUKH OC301TaCHOCTH.

NuaukaTopbl KOMIIETEHIUM, 3aKPeNJIEHHBIX 3a nucuuminHo B OXOII:

NOIIK-2.1. Pabomaem ¢ xumudeckumu eewjecmeamu ¢ coON0O0eHUeM HOpM
MexHUKu 6e30nacHoCmu.

Iloka3aTenn oeHUBAHUS UHAUKATOPOB J0CTUKEHUS KOMIIETEHIIUI

3HaTh:

34.1. CpoiicTBa XMMHYECKMX BEIIECTB, MCIOJb3YEMBIX I IPOBEACHUSA
OKCIEPUMEHTA; OCHOBBI TEXHHKU O€30MaCHOCTH IMpu paboTe ¢ XUMHUYECKUMHU
BEILIECTBAMU.



Ymersb:

V4.1. Ilonp30BaThCsi CHPAaBOYHOM JUTEPATYpOM; OCYILECTBIATH padbOTy B
XUMHYECKOM 1abopaToOpru B COOTBETCTBUU C TPEOOBAHUSIMU TEXHUKHU O€30MaCHOCTH U
XUMHUYECKOT0 aHaIN3a.

HNOIIK-2.4. [Iposooum uccredosanus c80UCME BewjecCms U Mamepualos c
UCNONIL308AHUEM CEPULIHO20 HAYYHO20 000PYO0B8AHUSL.

Iloka3aTenn oueHUBAHUS UHAUKATOPOB JOCTUKEHUS KOMIIETEHIIUit

3HaTh:

35.1. OCHOBBI CHHTETHYECKMX M AHAJIUTHYECKHMX METOJOB IIOJIYYEHUS H
UCCIIEIOBAaHUSI XUMUYECKHUX BEIIECTB U PEAKIIUH.

YMmern:

V¥5.1. BeiOupaTth MeTO/ MCCIEAOBAHMS, METOJUKY TTPOBEICHUS IKCIIEPUMEHTA B
COOTBETCTBMM C TIOCTaBJICHHBIMH  3aJladyaMU; TOJIb30BATHbCS  UCIOIb3YEMbIM
00pyTIOBaHUEM.

KoMmnerenuus, 3akpenjieHHas 3a nucuumingoi B OXOII:

OIIK-3. CriocoOeH NpUMEHSTh PaCU€THO-TEOPETUUECKHUE METOABI ISl U3yUEHHUS
CBOICTB BEIIECTB M TMPOIECCOB C MX YYacTHEM, HCIOJb3Yysl COBPEMEHHOE
IporpaMMHO€E oOecrieueHue U 0a3bl JaHHBIX MPOPECCUOHATBHOIO Ha3HAUECHMUS.

NuaukaTopbl KOMIIETEHUMH, 3aKPEIVIEHHBIX 32 AucuuIIinHoi B OXOII:

HNOIIK-3.1. Ilpumensem meopemuueckue u HOIYIMAUPUYECKUE MOOENU NpU
peuteHuly 3a0ay XuMu4eckou HanpaeieHHoCmu.

IToxa3are/n OLleHMBAHUSA HHAMKATOPOB JO0CTHKEHHUS KOMIIETEHIM I

3HaTh:

36.1. OcHOBHBIE METOMABI, CIOCOOBI M CpPEICTBA TMOJYYCHHS, XPAHCHHUS,
nepepaboTku nHGOpMaIUH, MPUHIUIBI 00pabOTKK MHPOPMAIUH.

Ymersb:

V¥6.1. OcylecTBiasATh NOUCK M aHAJIU3 HAYyYHOH JIUTEpaTyphl, (hOPMYJIUPOBATH
BBIBO/IbI U TIPEINIOTOKEHUS.

KoMmnerenuus, 3akpenjieHHas 3a nucuumianioin B OXOII:

OIIK-4. CnocobeH mIaHUpoBaTh pPabOTHl XMMHUYECKOW HAMpaBJICHHOCTH,
0o0pabaTblBaTh W WHTEPHPETUPOBATH MOJYUYEHHBIE PE3YJbTaThl C HCIOJIb30BAaHUEM
TEOPETUYECKUX 3HAHUM M MPAKTUYECKUX HABBIKOB PEIICHUS MAaTEMATHYECKUX U
bu3nUecKux 3aaau.

NuaaukaTopbl KOMIIETEHIUM, 3aKPeNJIEHHBIX 3a nucuuiiinao B OXOII:

NOIIK-4.3. Unmepnpemupyem pe3yiomamsl XUMUYECKUX HAONOOEHUl ¢
UCNONIL308aAHUEM PUIUUECKUX 3AKOHO8 U NPeOCMABIeHULL.

Iloka3aTenn oeHUBAHUS UHAUKATOPOB JOCTUKEHUS KOMIIETEHIIUI

3HaTh:

37.1. OCHOBHBIE 3aKOHBI (PU3NUECKON XUMHH, a TAKIKE CIIOCOOBI X PUMEHEHHUS
JUISl peLIEHUsI TEOPETUYECKUX U PUKIAJIHbIX 3a/ad.

Ymersb:

V7.1. CamocrosatenbHo  (QopMmyaupoBaTh 3afady  (PU3HKO-XUMHUYECKOTO
MCCIIEJOBAHUS U COCTABJIATH ILJIAH UCCIIEIOBAHUS U OTUETA.



V7.2, Tlonp3ysich MOJYYEHHBIMU 3HAHUSMH, BBIOMpATh ONTUMAaJbHbIE MYTH U
METO/bl PELICHHS IOCTABICHHOMN 3a1a4H.

Komnerenuus, 3akpensiennas 3a nucuumiannoii B OXOII:

OIlIK-6. CnocobeH  mOpeacTaBisiTh  pe3yyibTaThl  MPOheCCUOHATBHOM
NESATeIbHOCTY B YCTHOM W MHUCBMEHHOW (opMe B COOTBETCTBHMM C HOpPMaMu H
MpaBWJIaMH, MPUHATHIMU B MIPOGHECCHOHAIIBHOM COOOIIIECTBE.

NuaukaTopbl KOMIIETEHIUI, 3aKPeIIEHHBIX 32 JucuunianHoi B OXOII:

HNOIIK-6.2. [Ilpeocmasnsem un@opmayuio XUMUHECKOZO COOEPAUCAHUSL C
yuemom mpebosanuil budbuoecpaguieckoil Kyibmypoi.

IMoxka3zaTesn OlleHMBAHUSA WHIAMKATOPOB JO0CTH:KEHHUS KOMIEeTEeH N

3HaTh:

38.1.0cHoBHBIE TpeOOBaHMS, TpPEIBABISEMble K O(POPMIICHHIO TEKCTOBOW U
rpauyecKoi YaCTH KypcoBOi pabOTHI B 001acTH (PU3MUECKON XUMUHU.

Ymersb:

V8.1.IlpumeHsATh Ha NpaKkTUKE TpeOOBaHUS OMOIMOTrpadUUecKOl KyJIbTYypbl IPU
opopmiieHNH UH(DOPMALIMN XUMUYECKOTO COJICPKAHUS.

HNOIIK-6.3. IIpedcmasnsiem pe3yrvmamol pabomol 6 8ude me3uco8 00K1a0a Ha
DPYCCKOM U QH2IUUCKOM SI3blKe 6 COOMBEMmCmeuu ¢ HOPMAamMu U Npasuiamu,
NPUHAMBIMU 8 XUMUYECKOM cOobujecmeae.

Iloka3aTenn oueHUBAHUS UHAUKATOPOB JOCTUKEHUS KOMIIETEHIIUI

3HaTh:

39.1.IlpuHnMmIBl OpraHU3alMK U TIOCTPOCHUS HAYYHBIX COOOIICHHIA

YMmern:

¥9.1.YMmeThr chopMupoBaTh HaydyHOE COOOIIEHHE HAa OCHOBE HW3YUYCHHOTO
MaTrepuana.

3.2. TexHoJiornu, odecneynBawiue GopMupoBaHue KOMIETEHIUIA
[IpoBeneHue JIEKUMOHHBIX 3aHATHH, J1aDOpAaTOPHBIX 3aHSTHI; BBIIOJHEHUE
MPAKTUYECKUX PaOOT; BHIIOJIHEHHE KYpCOBOM pabOThl; caMOCTOsTENbHAs padoTa Mo
PYKOBOJCTBOM IPENOAABATEIIA.



4. TpynoeMKOCTh IMCHUIJIMHBI M BUbI y4e0HOH padoThI
Tabmuma 1. Pacnpenenenue TpyJ0eMKOCTH TUCIUILIAHEI IO BUJIaM Y9€OHOH paOOTHI

Bun y4yeonoii paGoThI 3adeTHbIe AkaneMu4ecKHe 4achbl
eIMHHIIBI
5 cemecTp
O0masi TPY10€eMKOCTh T CUUILIMHBI 7 252
AynuTOopHBbIe 3aHATHS (BCEro) 180
B tom unce:
Jlexiun 60
[TpaxTrueckue 3ansatus (113) 30
JlaGoparopHsie pabotsr (JIP) 90
CamocrosiTeqibHast  pabora  o0yuyaroumuxcs 36+36(3k3)
(Bcero)
B toM unce:
Kypcosas pabota HE MpeaycMOoTpeHa
KypcoBoii mpoekt HE TIPeAyCMOTPEH
PacuetHo-rpadudeckue paboTh HE TIPEyCMOTPEHBI
Jlpyrue BUABI CaMOCTOSTEILHOM PabOTHI:
- MOATOTOBKA K TaOOpaTOpHBIM paboTaM 10
- IOATOTOBKA K MPAKTHYECKUM 3aHITHIM 10

Tekyuuii KOHTPOJIb YCIIEBAEMOCTH U

HE IIPENyCMOTPEH
MIPOMEKYTOYHAsl aTTecTanus (3a4er)

TeKyH_[I/II‘/'I KOHTPOJIb YCIIEBACMOCTU U

16+36(3K3)
MPOMEKYTOYHAS ATTECTAIUs (DK3aMEH)

I[IpakTH4yeckasi NOArOTOBKA MPHU peain3auuu 0
JMCUMILIMHBI (BCEro)

6 cemecTp
O0mast TPy10eMKOCTh THCIHUIIJIMHBI 6 216
AyauTtopHbie 3aHATHS (BCEro) 150
B Tom unce:
Jlexun 60
[TpakTnueckue 3ansatus (113) 30
Jlaboparopusie padotsl (JIP) 60
CamocTosniTeibHasE  paGoTa  O0ydYaKOIIMXCS 30+36(3K3)
(Bcero)
B toM uncre:
Kypcosas pabora 10
KypcoBoii npoekt HE MPelyCMOTPEH
PacuetHo-rpaduueckue paboTs HE PETYCMOTPEHBI
Jlpyrue BUABI CAMOCTOSTEILHOM paboThI:
- MOATOTOBKA K TaOOpaTOpHBIM paboTaM 5
- IOATOTOBKA K MPAKTUYECKUM 3aHITUSIM 5

Tekyuuii KOHTPOJIb YCIIEBAEMOCTH U

HE MPeIyCMOTPEH
MPOMEXYTOYHAs aTTecTauus (3a4er)

TeKyH_[I/II‘/'I KOHTPOJIb YCIIEBAECMOCTU U

10+36(3k3)
MIPOMEKYTOUHAS aTTECTAITs (9K3aMeH)

IIpakTHyeckas MOAroTOBKA NPHU peajTu3aluu 0
JTUCIMILIMHBI (BCET0)




5. CTpykTypa M coaepxkanue JTUCHUILIHHbBI
5.1. CTpykTypa IUCHUIINHBI

Ta6nuna 2. Moynu AUCIUILIIMHEL, TPYJOEMKOCTh B Yacax M BUJbI YueOHOM pabOThI

N HaumenoBanue Tpya-Tb ) (ro— IIpakTHy. JIao. Cam.
MOTYJIsI Yachl 3aHSTHS | MPAKTHKYM pa6ora
S cemecTp

Brenenue. OcHOBBI
XUMUYECKON

| TepmomHnamik. Hatana 150 40 20 50 20+20(3K3)
XHUMHAYECKON
TEPMOTUHAMHUKH.
XHUMHUYECKOE pAaBHOBECHE.

» | PasoBbic pasHOBECHS 102 20 10 40 16+16(3k3)
CBOWCTBAa PACTBOPOB
Bcezo uacos 3a 5 cemecmp 252 60 30 90 36+36(3K3)

6 cemecTp

TepmonnHamuka

3 | PACTBOPOB SIIEKTPOIHTOB 1 112 30 20 30 14+18(K3)
ANMEKTPOXUMHUYECKUX
CHCTEM

4 | OcHOBEI XHMITCCKOIL 104 30 10 30 16+18(ok3)
kuHeTuku. Karanus
Bcezo uacos 3a 6 cemecmp 216 60 30 60 30+36(2K3)
Bcero Ha qUCHMIUINHY 468 120 60 150 66+72(3K3)

5.2. Coapepxxanue QTUCHUILIMHBI

MOAYJIb 1 «BBEJIEHHE. OCHOBbI XUMHNYECKOM
TEPMOJIUHAMHUKH. HAYAJIA XUMHMYECKOW TEPMOJMHAMMKHU.
XUMHNYECKOE PABHOBECHE)

Beenenue. [Ipenmer u conepkanue Kypca ¢puznueckoit xumun. Teopernueckue
MeTobl puzndeckor xumuu. CTpyKTypa Kypcea.

Xumuyeckass  TepMoAMHaMUKa. (OCHOBHBIE TIOHATHA UM ONPENEIICHUS
TepMOAMHAMHKHU. Ternora U paboTsl paznuyHoro poga. Pabora pacuupenus s
pPa3IMYHBIX IpoLecCOB. llepBBIl 3aKOH TEPMOAWHAMUKHU. BHYTpeHHSs DHeEprus.
OHranenusa. 3akoH ['ecca u ero ciencteusd. CTaHIapTHBIE COCTOSHUSA U CTaHJAPTHBIC
TEIUIOTBl XUMHMUYecKux peakuuid. Temmora cropanusa. Temnorsl 00pa3oBaHus.
3aBUCUMOCTh TEIUIOBOro 3ddekra peakuu ot temneparypsl. @opmyna Kupxrogda.
3aBUCHUMOCTh TEIUIOEMKOCTH OT TeMIepaTypbl M pacdeTbl TEIJIOBBIX 3(PPEKTOB
peaxuii. TaOnuibl CTaHAAPTHBIX TEPMOJAUHAMUYECKUX BEJIMYMH U X HUCIIOJIb30BAHUE
B TEPMOJMHAMHUYECKHUX pacyeTax.



Bropoii 3aKk0H TEPMOAMHAMHUKHN U €T0 pa3inyHble (OPMYIUPOBKU. DHTPOIIHUA.
VYpaBHEeHUE BTOpPOro Hadaja TEPMOJMHAMUKHU I OOpPATHMBIX U HEOOpaTUMBIX
MPOIIECCOB. DHTpomus Kak (QyHKIUS COCTOsiHUSI. V3MeHeHue HSHTpONUM TpU
pa3IMYHBIX TIpoueccax. VM3MeHeHne -HHTPONMM W30JIMPOBAHHBIX IIPOLIECCOB U
HampaBieHue  mpouecca.  CraTucTuyeckoe  OOBSICHEHHME  BTOPOro  3aKOHA
TEPMOJUHAMHUKH. DHTPOIHS U BEPOSTHOCTb.

®dynnamentanbuble  ypaBHeHusi ['mO0ca. Xapakrtepuctuueckue (QyHKIHIH.
Oueprust ['enpMmrosbuia, sHeprus [ubb6ca. VYcnoBusi paBHOBeCHS U KpUTEpUU
CaMOITPOU3BOJIBHOTO IIPOTEKAHUS IIPOLIECCOB, BbIPa)KEHHBIE qyepes
xapaktepuctuueckue (QpyHkiuu. YpaBHenue ['mb06ca — ['enmpMrosnblia U €ro posib B
xumuu. Pacuer usmenenuit snepruii [ m60ca u ['enbMrosnpiia myTeM UHTETPUPOBAHUS
ypaBHeHust [ m66ca — ['enbmrosnbiia.

Cucrembl ¢ wH3MEHEeHHEM Macc KoMIoHeHToB. IlomHble muddepenunans
(GYHKIIUN COCTOSIHUS 1JI TAKUX CUCTEM. XUMHUYECKHE MOTECHIMANIbI, UX OIpPEICIICHHE,
BBIYHCIICHUE M CBOWCTBA. XHWMHWYECKUMU MOTEHUHAT HUACATBHOTO U HEUJCAIBHOTO
razoB. Meroq seryyectu. Pa3nuuHblie METOJBI BBIYKMCIEHUS JIETYYECTH W3 OIBITHBIX
JTAaHHBIX.

3aKoH neicTBUs Macc. Pa3nuyHble BUABI KOHCTAHT PAaBHOBECHS U CBSI3b MEXKIY
HUMH. XHMHUYECKasl IMepeMeHHas. XUMHUYECKOE pAaBHOBECHE B HACAIBHBIX U
HEUJICANIbHBIX CHCTEMax. TepMOAMHAMHMYECKU BBIBOJ 3aKOHA JEHCTBHUS Macc.
N3orepma Bant-I'odpda. Xumuueckoe cpoAcTBO M PEAKIIMOHHAS CIHOCOOHOCT.
3aBUCUMOCTh KOHCTAaHTHI pABHOBECHSI OT TeMIlepaTyphl. BbIBo ypaBHEHUN N300aphl U
M30XOphl XMMHUYECKHX peakuuid. [IpubnmxkeHHOE ¥ TOYHOE WHTETPUPOBAHUE
ypaBHeHUs1 u300apbl. TeroBasi Teopema Hepncra, cieactBusi u3 Hee. [loctymar
IImanka. TpeTuid 3aKOH TEpMOAMHAMUKU. MeToAbl pacyeTra KOHCTAaHT XMUMHUYECKOTO
PABHOBECUS U XUMHUYECKOTO CPOJICTBA.

MOJAYJb 2 «®A30BBIE PABHOBECHS ¥ CBOHCTBA
PACTBOPOB»

[Tonstus "¢aza", "komMnoHeHT". YCIOBHS TEPMOJUHAMUYECKOTO PABHOBECHS
Mexay ¢azamu. IlpaBuno ¢a3z ['mb6ca. Ilonarue uwmcna "crenmeHedd cBoOOABI".
Knaccudukanus mno uuciny (a3, KOMIIOHEHTOB, YHCIY CTENEHEH CBOOOBI.
OIOHOKOMIIOHEHTHBIE CHUCTEMBbl. BBIBOA, aHanu3 W HWHTETPUPOBAHUE YpPaBHEHUS
Knaysuyca-Knaneiipona. IlpumeHeHnue ero s HaXOXIEHUS TEIIOT (Da3oBbIX
NEPEXOAOB M I BBIUMCIEHUS PABHOBECHBIX JABJICHHMH. JlparpamMmbl COCTOSIHUS
OJTHOKOMITIOHEHTHBIX cHucTeM. llpuMeHeHue mnpaBuia ¢a3 Ajig aHalu3a COCTOSHUS
OJTHOKOMIIOHEHTHBIX CHUCTEeM (IOsICHEHHE Ha auarpammax cocTostHus CO u BOJbI).
JIByXKOMIIOHEHTHBIE CUCTEMBI. YPABHEHUS U JHAarpamMMbl TaKUX cUcTeM. [IpuHIUIEBI
ux nocrpoeHusi. OU3NKO-XMMHYECKUN aHAIN3 U ero 3HadeHue. [lonHas nuarpamma
COCTOSIHAS ~ JIBYXKOMIIOHEHTHOM  CUCTEMBbI.  TpEXKOMIIOHEHTHBIE  CHCTEMBI.
['padmyeckoe BbIpa)KeHHE COCTaBa C IMOMOUIBI0 PABHOCTOPOHHETO TPEYroJbHHUKA
['n06ca u Po3eboma. Ilonnas nuarpamma coctosHus. Jluarpamma cocTOsTHUSI TPOMHOM
JKUIKOM CHCTEMBI C OIPAaHMYEHHOW B3aMMHOM pPacTBOPUMOCTHIO. Jlmarpamma
MJIaBKOCTU TPEXKOMIIOHEHTHOM cucTeMbl. Ee mpoeKIusHa mI0CKOCTb.



VYuenne o pactBopax. Onpenenenue nouatus "pacteop'. TepMoauHaMuueckoe
ycioBre 00pa3oBaHus pacTBOpoB. SABieHue conpBatanuu. Barmsaer JI.M1.MenneneeBa
Ha mpupony pactBopoB. COBpEMEHHOE COCTOSHHME BONpOca. TepMOIMHAMHYECKAS
Teopusi pacTBopoB. YpaBHeHue ['mO6ca-/lrorema. Duepruss ['mb66ca m XuMUYECKUI
NOTEHIMAJl KOMIIOHEHTa pactBopa. Kiaccudukanus pacTBOpOB: HJealbHbIE,
npenenbHo pa30aBlieHHbIE, HEUAeallbHbIE (pealibHbIE), aTepMalibHbIC, PETyJSpHbIC
pPacTBOPBHI.

NneanbHble pacTBOpbl. MIX TEPMOAMHAMUYECKOE U MOJIEKYJISIPHO-KUHETUYECKOE
onpenenenue. BoiBog ypaBHeHus Payisa. Ypasuenue [lpenepa.

[IpenenbHO pa3baBieHHBIE PACTBOPHI, onpeneneHue. BeiBoa ypaBHeHus ['enpu.
PactBopumMocTs ra3oB B xuakocTsAX. Hemneanbusie pactBopbl [IpuunHbl OTKIIOHEHUSA
TUX PacTBOPOB OT 3akoHOB Payns. I[loHsiTue akTUBHOCTH U KO3 UIIUCHTA
aKTUBHOCTU. BpblunclieHHEe AaKTUBHOCTM KOMIIOHEHTOB IO JIaBJICHUIO Mapa,
MOHMKEHUIO TEeMIEpaTypbl 3aMep3aHusi U TOBBIIICHUIO TEeMIEPaTypbl KHUIICHUS,
OCMOTHUYECKOMY JIaBJICHUIO U JIPyTMMH METOJlaMH. 3aBHUCHUMOCTh PaCTBOPUMOCTH
ra3oB, JKHUJKOCTEH U TBEpPABIX TEI B PACTBOPUTEISAX (BIUSHUE TEeMIEpaTyphl,
JIABJICHUS, MPUPOJIHI KOMIIOHEHTOB).

@da30BOE€ paBHOBECHE B CHCTEMAxX IAp-pacTBOP JIETYYUX IKUIKOCTEM.
Huarpamma coctosinus "naBiaeHue-cocta", "Temmneparypa-coctaB” ISl UACATbHBIX U
HEUJICANIbHBIX pacTBOPOB. 3akoHbl KoHoBanoBa. A3eorpornHble cMecH. Ileperonka u
pexkTuUKanusg JBOWHBIX JKUJIKHUX CHCTEM C HEOIrPAHHMYEHHOM pPacTBOPUMOCTHIO.
3akoHbl BpeBckoro. A3eoTponHasi eperoHka.

MOAYJb 3 «TEPMOANHAMMUKA PACTBOPOB DJIEKTPOJIUTOB U
AJIEKTPOXUMHNUYECKUX CUCTEM»

XUMUYECKUN U ANEKTPOXUMUYECKHUI CITOCOOBI OCYIIECTBICHUS OKUCIUTEIBHO-
BOCCTAHOBUTEBHBIX pEakluil. OJIEKTPOXUMHUYECKAs] LEMNb U €€ KOMIIOHEHTHI.
OnpeneneHue TEOPETUUECKON SJIEKTPOXMMHHM, €€ pas3elibl U CBA3b C 3aJadyaMu
MPUKIIAIHON AJeKTpoXxuMuu. [IOHITHE PIEKTPOXMMHUYECKOr0o MoTeHIrana. Pa3sutue
MPEACTABICHUI O CTPOCHUH PACTBOPOB ANEKTPOIUTOB. OCHOBHBIE MOJIOKEHHS TEOPUU
Appennyca. Hepocratkm 3toii  Teopun. COOTHOHIEHHWE MEXAY DHEpPruei
KPUCTAJUTMYECKOUN PEIIETKN U 3HEPTUEN COJIbBaTallud HOHOB B paMKax Mojenu bopHa.
HNoH-aunonbHOE B3aUMOJEHCTBUE KAK OCHOBHOE YCJIOBHE YCTOMYHMBOCTH PacTBOPOB
ANEKTPOJIUTOB.. TEpPMOIMHAMUYECKOE OINKMCAaHUE HMOH-HOHHOIO B3aUMOJACHCTBHS.
[Tonsitue cpenHeld akTUBHOCTH U CPeIHEr0 Kod(PduimeHTa aKTUBHOCTU; UX CBS3b C
aKTUBHOCTbIO U KOX(P(OUIIMEHTOM AaKTUBHOCTU OTHEIbHBIX HMOHOB. (OCHOBHBIC
nomyuienuss Teopun Jlebas-I'tokkens. [lorennman nonHoit armocdepbl. YpaBHEHUS
JUTst K03 dUIMEeHTa aKTUBHOCTU B TIEPBOM, BTOPOM U TPEThEM MPUOIIKEHUH TEOPUH
Heb6as-I'tokkens. CoBpeMeHHbIE MPECTABICHUS O PACTBOPAX 3IEKTPOIUTOB.

DneKTpoXuMHUUYecKas TepMoJrHaMuKa. PaBHOBECHBbIE CBONCTBa 3apsiKEHHBIX
MexkdasHbix rpanuil. PaBHOBecue B anekTpoxumuueckod uenu. Cesazp IJIC  co
cBoOOmHOM HHepruei ['mbOca. YpaBHenus ['ub0ca-I'enpmronmeia u HepHera mins
PABHOBECHOM DJIEKTPOXUMUYECKON uenu. IloHsTHME DIIEKTPOAHOIO MOTEHLMAA.
Knaccudukanuss  oOpaTUMbIX  BJEKTPOJOB U DJIEKTPOXMMHYECKUX  IIETEH.



TepmonnHamuKa DJIEKTpUYECKUX Lener. M3mepeHne JIIEKTPOABHKYIIMX — CHIIL.
[Tpumenenue merona IJIC. IToreHunomerpus.

HepaBHoBecHbIe siBi€HUS B pacTBOpax 3JeKTpoiuToB. [loTtokn auddy3uun u
murpauun. ®opmyna Hepuera-Oiinmreiina. Auddy3uoHHbIi noTeHIan. Y aenbHas u
DKBUBAJICHTHAS AJIEKTPONPOBOAHOCTh. Umncna mepeHoca U METOAbI UX ONPENEIICHHUS.
[TonBukHOCTH MOHOB W 3akoH Kosbpayma. ®usndyeckue OcHOBbI Teopuu Jlebas-
['tokkens-On3zarepa; 2JIEKTPOPOPETHIECKUN U pellakcalluOHHBIA 3G (ekThl; 3hdEeKThI
Buna u Jle6as — @anbkeHrareHa. 3aBUCUMOCTb IIOJIBUKHOCTH UOHOB OT UX MPUPOBI,
OT IPUPOJBI PACTBOPUTEIIS, OT TEMIIEPATYPhl U KOHLIEHTPALMK PacTBOPA.

KuneTuka 3J1eKTpOXUMUYECKUX PEAKIINI. DIEKTPOIU3.

MOOYJIb 4 «OCHOBBI XUMWYECKON KUHETUKHA. KATAJIN3»

TepMoaUHAMHUUYECKHE W KHHETHUYECKHE KPHUTEPUU MPOTEKAHUS XUMHUYECKON
peakiuu. 3HAYCHUE XUMHUYECKONM KHHETUKH IS TEOPUU U MPAKTUKU XUMUHU.
®opmanbHas kuHeTuka. lloHsTHEe cKOpocTH XHMHYEecKOoW peakund. OCHOBHOMU
MIOCTYJIAT XUMUYECKOM KuHeTUKU. KoHcTanTa ckopoctu. [IopsAIok 1 MONEKyISIPHOCTD.
Kunernueckas knaccupuKamysi TOMOTEHHBIX OJTHOCTOPOHHUX XUMHUYECKUX PEaKIIMi.
Peaknun HyneBoro, nepBoro, BTOporo 1 n-ro nopsuaka. llepuon nomynpespaieHusl.

Cnoxnble peakiuu. Btopoil mocTynar XUMHUYECKOM  KUHETHKH (O
HE3aBUCUMOCTH OTAENbHBIX CTAIUN CIOKHOTO XMMHUYECKOro mpoiecca). O0paTumsie,
napajuielibHble,  IIOCIEAOBATEIbHbBIE, CONPSIKEHHBbIE  peakiuuu. KHuHeTHdeckue
ypaBHEHUSI 00pAaTUMBIX, TMapaIEIbHBIX U TIOCIEIOBATENbHBIX peakiuil. [Ipunnmm
bonenmreiina.

3aBUCUMOCTb CKOPOCTM M KOHCTAHTBI CKOPOCTM XHMHYECKOW pPEaKUHH OT
temriepatypsl. [IpaBuno Bant-I'odhda. YpaBaenue Appennyca. DHeprusi akTUBALIUU U
MPEIAKCIIOHCHIMAIBHBIT MHOYKHUTENb, WX OIPEACIICHUE W3 OIBITHBIX JTaHHBIX.
TeruoBoit  B3peIB. HuszkoTemmepatypHblii KBaHTOBO-MEXaHWUYECKUU dPdekt B
xuMuueckux peakuusx. Paborer B.U. I'onbaanckoro.

MexaHn3M 2JIEMEHTAPHOTO aKTa U MCTOYHMKH AKTUBALMU. T€0pus aKTUBHBIX
CTOJIKHOBEHHMI. OCHOBHBIE MNOJIOKEHUA TeOpuH. OCHOBHBIE TOJIOKEHUS TEOPHH.
BbiBOJ ypaBHEHUN aJii KOHCTAaHThl CKOPOCTH OMMOJIEKYJSIPHBIX Ta30BbIX PEAKIIMA.
HcrosnikoBaHWEe SHEPIUM AaKTUBALMM U MPEAIKCIOHEHTHI B PaMKaX 3TOM TEOPHUH.
Crepuueckuit hakTop.

Teopus mepexoqHOro cOCTOSIHUS (aKTUBHPOBAHHBIN KoMIUIeKc). [loBepXHOCTH
MOTCHIIMAIIBHOW DJHEPrUM, MyTh pEaKIHMH. DHEPreTHUeCKUil MpoQuib IMpoliiecca,
DHEPI'Us AKTUBALMU C ITO3UIUN TEOPUHU MEPEXOJHOIO COCTOSHUA. BBIBOJ OCHOBHOIO
ypaBHEHUSI TEOPUH  aOCOJIOTHBIX  CKOpOCTeM  peakiuid. TpaHCMHUCCHOHHBIN
ko3 unueHt. TepMoaUHAMHYECKHI acleKT TEOpUU MEePEeXOJHOTO0 COCTOSHUS.
HcronkoBaHue MNPEIIKCIIOHEHIUAIBHOTO MHOXKHUTENS M CTEPUYECKOro (Qaxkropa
TEOpHUH OMHAPHBIX CTOJKHOBEHHI. 3HAUEHUE TEOPUU NIEPEXOTHOIO COCTOSIHUS.

Kunetuka peakuumii B pactBopax. IlpuMeneHue Teopuum  OMHAPHBIX
CTOJKHOBEHMH K peakuusiMm B pactBopax. "Memiennsle" peakuuu. PaboTsl
Menmytknna. Poib  pactBopuTens ©  COJIbBATalUU. [Ipumenenne Teopuu
AKTUBHMPOBAHHOTO KOMIUIEKCA K PEaKIusAM B pacTBOpax. YpaBHEeHHE bpeHcrena-
boeppyma. OcoOEHHOCTH peakInil MEeXy MOHAMH, MEXJIYy HOHAMHU U MOJICKYJIAMH.



BisitHne MOHHOM CWIIBI HA CKOPOCThH peakuuii. [lepBudHbIE U BTOPUYHBIE COJIEBBIE
sddextol. [IpUuHIUN TUHEWHOCTH CBOOOJHBIX SHEPrUM M €ro MCHOJIb30BAHHUE IS
KOJIMYECTBEHHOI'O OIMCAHUS KUHETUKU PEAKIMK B pacTBOpax. Y paBHeHue ['ammera.

Kunernka panuaniMoHHO- U (HOTOXMMHYECKHX peakuuid. OCHOBHBIE 3aKOHBI
stux peakuuii (byrepa-Jlambepra-bepa, [ltapka-Oniureiina). KBaHTOBBIM BBIXOA.
Turbl pagualliOHHOOTOXUMHUYECKHUX peakuuid. FIX kuHeTnueckue ypaBHeHus. LlenHbie
peakuuu. Pabotsl bogenmreitna, CemenoBa, XunmensByaa. OnpeeneHue MOHATUS
LENHOW peakunu. Hepa3BeTBIEHHbIE M PAa3BETBJICHHBIC LiENHblE peakuuu. Craauu
HEMHBIX pPeaKIUil: 3apOoXKICHUE LENU, MPOAOHKEHUE Lenu, oOpbiB 1enu. [loHsTus:
3BEHO LEIH, JUIMHA LEeNH, CKOPOCTh LENMHOM peakiuu. KuHeTuka Hepa3BETBICHHBIX
LIENIHBIX PEaKIUM, BbIBOJ OCHOBHBIX YpaBHCHUHU. Pa3BETBICHHBIC LIETIHBIE PEAKIIUU.
OCHOBHbIE KMHETUYECKHE YpaBHEHHUS pPA3BETBICHHOW MenmHON peakuuu. LlemHoii
MEXaHHU3M BOCIUIAMEHEHHUS U B3pbIBa. "S3bIK" BocIIaMeHEHUs, 00bICHEHNE HIKHETO
M BEPXHErO IpEaeIoB BOCIUIAMEHEHMS M B3pbIBA, HAJUYUE TPETHETO IpEeerna U €ro
OOBsICHEHHE.

Crneunduka 1 OCHOBHBIE CTaJIMU T'E€TEPOreHHBIX IpoueccoB. Ponb nuddysuu B
reTeporeHHbx peakuusax. Auddysus B razax, >KUAKOCTIX U TBEPIbIX Tellax. 3aKOHBI
@uka. CTauMOHAapHBIN M HECTAMOHAPHBIM PEXKHUMBI TE€TEPOTE€HHBIX IPOLIECCOB.
VYpaBHeHUE [ CKOPOCTHM XHUMHYECKOM peakiuu, OCIOXHEHHOH muddysueil.
CkopocTth peakiuu B Tu(dPy3MOHHON, KHHETUYECKOM M MEpexXoqHON 00sacTu.
BimsiHue Temmeparypel M MEPEMEIIMBAHUAS HA CKOPOCTh T€TEPOr€HHOTO IpOIlEcca,
coaepxkamiero auddy3noHHy0 craauio. PacTBopeHume TBepABIX TN W Tra3oB B
xuakoctTax. YpasHenue lllykapesa. Kunetuka xpucramnumsauuu. Tonoxumuueckue
pEeaKkiuy U UX OCOOCHHOCTH.

SABnenne kartanu3a. Karanuzaropsl (IOJOKHUTEIBHBIE W OTPULATEIBHBIE).
AKTHBHOCTb U CEJIEKTUBHOCTh KaTalIM3aTOPOB. BiMsHME KaTaau3aTopoB Ha 3HEPTHUIO
aKTHBAaLlMM KAaTAIA3UPYEMOM peakuuu. Kartanm3 ©W  XMMHUYECKOE PABHOBECHE.
[IpakTueckoe 3HaueHue Karaiuza. ['oMoreHHwli katanu3. Ponb 00pa3zoBaHus
IIPOMEKYTOUHBIX COEOUHEHHI. YPaBHEHUE KUHETHUKM TOMOTI€HHO-KAaTAIMTHYECKUX
peakiuit. O0muit U cnenuuUecKuii KUCIOTHO-OCHOBHOM KaTaiu3. ABTOKaTalu3 M
MHTMOMPOBAaHUE B TOMOT€HHOM KaTaJH3e.

['eTeporeHHbI KaTaJIn3. Onpenenenue CKOpPOCTH reTepOreHHON
KaTAIUTUYECKOW pPEaKUU. YIelbHas U aTOMHAs aKTUBHOCTb. SIBIE€HHUsI OTpaBIICHUS
KaTaau3aTopoB. AKTUBHOCTh M CEJIEKTUBHOCThH KaTaiau3aTropoB. Ponb amcopOuuu B
KMHETHKE TEeTEPOreHHBIX  KAaTAIMTHYECKUX  peakiuuid. OHeprusi  aKTUBaLUU
KaTAIUTUYECKUX PEAKIIUH.

®depmenTtatuBHbI KaTanu3. OOmMe cBeJEHUS O KHHETUKE U MeXaHU3Max
¢depMeHTaTUBHBIX  peakuuid. pH-3aBUCUMOCTP ~ KMHETHMYECKUX  MOCTOSHHBIX.
TemneparypHass ~ 3aBUCHMOCTb  KHHETHYECKHX  MOCTOSHHBIX.  CyOcTpaTHas
cnenmupuIHOCTh (PepMEHTOB. AKTHBHBIC W aJCOPOIMOHHBIE IEHTPH (DEPMEHTOB.
OO1ue cBeieHNs 0 MEXaHU3Max (PePMEHTATUBHBIX PEaAKIIUA.



5.3. JIabopaTopHbIie padoThI
Tabnuma 3. JJabopaTopHbie pabOTHI M UX TPYIOEMKOCTb

[TopsankoBelit HOMep MoayJist. Llenun HanmenoBanme 1a00paToOpHBIX Tpyno-
1ab0paTopHBIX PaboT pabor €MKOCTb
B yacax
Monym 1. Hucrpykrax no Th B xumumueckoit
Lenb:3HaKOMCTBO € OCHOBHBIMH IIPABUJIAMHU
. 1abopaToOpHUH.
MOBE/ICHUS B XUMHUYECKOH J1a0opaTOpHH.
Uzyuenue MOJIEKYJISIPHBIX CIIEKTPOB, | OrpegerncHue ComepKAHUS
HCTIONB30BAHNE  CIICKTPAIBHBIX ~ JAHHBIX IS | kpycTalIM3aliOHHON BOBL B COMH
OIpEJCNICHHUs  CTPYKTYPHBIX — XapaKTEPHCTHK | \erogoM KalopHMETPHH
MOJIEKYJI: MEKaTOMHBIX PACCTOSTHUM, JTUMOJIBHBIX
MOMEHTOB, HOJISAPU3YEMOCTH, YaCTOTHI I/I3yqe£me TCIUIOTBL  UCCOLHALMN
KonebaHuii, OSHEPrUM JUCCOLMALMU U . CI1aboii KUCIOTEI
Vcronp3oBaHNe  CHNEKTPANbHBIX NaHHBIX JUIA | [I3yyeHHe paBHOBECHS TOMOTECHHOM
pacuera TepMOAMHAMUYCCKHX (YHKUMH BEIIECTB | peakiiii B PACTBOPE
Y KOHCTAHT PaBHOBECHS XMMHUECKHUX PEaKIIU.
3HAaKOMCTBO C METOJUKAMHU OMNpEeIeIeHUusT | PegpaxTomerpus 50
pacueTa TEPMOIAUHAMUYIECCKUX Benmuun: | MatepdepomeTpus
MHTErpaIbHON TEIJIOTHI pactBopeHus | OnpeeieHue SHEPIUU
KPHUCTAJUIOTUIpaTa, TEIJIOTHl HEWTpanu3aluy | QUCCOLMAINY Hoaa u Opoma
c1aboil  KHUCIOTHI CHJIBHBIM OCHOBAaHHEM | Criextpsr mornomenus. [Ipoepka
ONPEJIEICHNE TEILUIOTl JUCCOLHMALHMHE  CIAboro | oo 0 0o Byrepa-Jlambepra-Beepa
ANEKTPOJIUTA.
M3yuenne paBHOBECHS FOMOTEHHBIX XiMudeckux | CTICKTPOPOTOMETpHIECKOe
peakimii. Pacuer KoHCTaHTBI ~ paBHOBecus | ACCHACAOBAHNC CIPYKTYph
TOMOTEHHOH XMMHYecKo# peakuun. M3yuenne | dKBAKOMILICKCOB TICPEXOMTHBIX
BIMSHUE TEMIIEPATyphl HA BEIMYMHY KOHCTAaHTHI | MCTa/LIOB
paBHOBECHS HNudpakpacHast CIEKTPOCKOMHS
Monyas 2. 3aBUCUMOCTD JaBJICHUS
Heab:/3yueHne reTeporeHHbIX PaBHOBECHI B | HACBIIMIEHHOTO TMapa >XUAKOCTA OT
JIBYyX- M  TPEXKOMIIOHEHTHBIX  CHUCTEMaX | TEMIIEPATypbl
HEOTPaHUYEHHO u OrpaHu4eHHO | M3yuenue KpUCTAJUTU3aLHUN
CMEIIUBAIOIIUXCS  JKUAKOCTEH. 3HAKOMCTBO C | OMHAPHBIX CMECEi
(M3UKO-XMMHYECKMM aHAIM30M, TEPMUYECKUM | M3ydenue B3aMMHOMI
anamu3oM. IlocTpoenue auarpaMm COCTOSHHUS | paCTBOPMMOCTH CHCTEMBI: (hEHOJI-
(mImarpamMM CBOHCTBO- COCTaB) BOJA 40
HccnenoBanue MIEPErOHKHU
OMHAPHBIX CMecei
H3yuenue B3aMMHOM
pPacTBOPUMOCTHU B
TPEXKOMIIOHEHTHOU CHCTEME
Onpenencnue koa¢dunrenTa
pacnpeeneHus
Monyas 3. TepMoauHaMuKa TrajbBaHUYECKOTO
Heab:3yueHne paBHOBECHMSI B  CUCTEMAX, | jjeMeHTA
CO/IepKaIINX 3apsKEHHbBIC 4ACTHLBL. " - 30
3HAKOMCTBO C MOTEHIIMOMETPUUYECKUM METOJ0M PEACICHHE CTAHAAPTHOTO
noTeHLraNza OKHUCJIUTEIHHO-

HUCCICAOBaHUA u aHajm3a BCIICCTB.

BOCCTAHOBUTCIIBHOT'O 3JICKTPpOAA




Hcnons3oBanne Metona aisi WU3MEPEHHS 3.1.C.
raJlbBaHUYECKOTO JJIEMEHTa TPU  Pa3TUYHBIX
TeMIepatypax, ONpeIeJeHuss W  pacuera
TEPMOJUHAMHYECKHIX XapaKTepUCTHUK B
TaJIbBAHUYECKOM 3JIEMEHTE, HAXOXKICHUS TPYIHO
OTpeeNIeMbIX CTaHJAPTHBIX ANEKTPOIHBIX
MOTEHIMAJIOB, onpeaenenus pH pacTBopoB.

W3y4eHne HepaBHOBECHBIX SIBIICHUI B pacTBOpax
AIEKTPOJIUTOB. 3HAaKOMCTBO C  METOJOM
W3MEPEHUS AIEKTPOMPOBOIHOCTH DIIEKTPOIUTOB
(KOHAYKTOMETPUUYECKUM METOIOM) u
UCIIONIb30BAaHUE €T0 Jis OmpeaencHus (pusmko-

Onpenenenue 6ydepHoil eMKocTH

CrniextpodoTomMeTpruecKoe

ompeieTIieHue KOHCTaHTBI
IUCCOLIMAIINU OJIHOLIBETHOT'O
WHIUKAaTOpa

HOTGHHI/IOMGTpI/IqCCKOC TUTPOBAHUC

XUMHYECKHUX XapaKTEPUCTHUK pacTBOpPOB: Onpenenenne . KOHCTaHTBI
CTENEeHH, KOHCTAHTHI JMCCOLMAIMM  Cia0prx | AMCCOUHALAT c1aboit KHCTOTEI
AJIEKTPOJIUTOB, PACTBOPUMOCTHU (U MPOU3BEACHUS

PaCTBOPHM(U)CTH) MaJOpaCTBOPUMBIX | K ol 1yKTOMETPUYECKOE TUTPOBAHUE
COCTMHCHHI

Monyas 4. CrekTpodoToMeETpUIECKOE

Heab:/3ydyeHre KHHETMKA TOMOTE€HHBIX U
reTepPOreHHBIX peakyii U (PaKTOPOB, BIUSIOMINX
Ha CKOPOCTh XMMUYECKON peakiuu. 3HAKOMCTBO
C KOCBCHHBIMHA METoAaMU OHpCI[CJIeHI/ISI
CKOPOCTH peakIuu. Pacuer OCHOBHBIX
KMHETHYECKUX XapaKTePUCTUK Mpolecca.
3HaAKOMCTBO C KaTaJUTHICCKUMH MPOIIECCaMU

OTIpeNIeICHUE HM3MEpPEHHE CKOPOCTHU

pasnoKeHus KOMILJIEKCHOT'O
OKcaJlaTa Mapratiia

N3yuenne  CKOpOCTH  peakiuu
HOIMPOBAHHUS alleTOHA

N3yuenne  KWUHETHKU  pPEaKIHH
THAPOJIN3a CaXapO3bl
Karamutudaeckast JETHIPATALIAS
STHJIOBOTO CIIHPTA

Ornpenenenue kod¢pdunmrenTa
mubdy3un METOJIOM
BpalllaloLIEerocs AUcKa
Karanutuueckoe TUAPUPOBAHUE
HENpEeJeNbHbIX  COEIMHEHUH B
KUIKOU (haze

Karanutuueckoe TUIPUPOBaHUE
HENPEJENbHBIX ~ COCIUHEHUH B

KUJKOHU (haze
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5.4. IlpakTHyeckue 3aHATUSA
Tabnuua 4. Temaruka, popma npakruyeckux 3ausaTuil (I13) 1 UX TPyJ10eMKOCTh

[TopsnkoBbII HOMEP MOYJISI. [IpumepHas TemaTHKa 3aHATHH U opMa BX Tpyno-
[{enn mpakTUYECKUX 3aHITUI MPOBEICHUS €MKOCTb
B yacax
Mopayas 1 IlepBblii 3aKOH TEPMOAVMHAMHUKH.
Hes: 3akperuieHne | Tepmoxumus. 3akoH Lecca. PacueT TemmoBbIX
TCOPETUIECKUX 3HaHHH, | 3¢(exToB. 3aBHCHMOCTb TEMIOBOro 3(ddekra OT
MOJYyYCHHBIX B JICKHMOHHBIX | remMmepaTypbl. Pacuer  TemioBeIX 3 QeKToB
Kypcax U CaMOCTOSITCJIBHO, | XUMUYECKUMX pPEaKUUMid Ha OCHOBE YPaBHEHUs 20
HCII0JIb30BaHNE ux st | Kupxrodda.
HpOBCACHUA IIPaKTU4ECKUX | Bropoe  Hayaio  (3aKOH)  TEPMOJMHAMUKH.
pacueToB TEIIOBBIX 3GGCKTOB | DuTponms. Pacuer WM3MEHEHMs OSHTPONHH B
XUMHICCKHX IIPOLECCOB, | pa3nuYHBIX Mpoleccax M aO0CONIOTHOTO 3HAYECHUS
TCPMOJANHAMUYCCKUX (DYHKUHH, | sprponum.




paBHOBCCI/Iﬁ B MHICAJIBbHBIX U AHamuTHYECKOE BBIPAKCHUC TICPBOTO M BTOPOIO
HeUAcaAIbHBIX CUCTEMaX, | 3aKOHOB  TepMOJAWHAMUKH. OHeprus [ ub0ca,
ompezeneHuss BiAusHUS pasHbIX | ['enbmroneia. YpasHenue ['n66ca-I'enpmroibia.
rnmapaMeTpoB Ha HampaBiieHue | Pacuetsl Ha  ocHOBe  ypaBHeHms [ 'mOOca-

nporekanus npouneccoB — B | ['enbmrosbua.
CaMOIIPOU3BOJIBHOM wiM | XUMUYECKOE pPaBHOBECHE. 3aKOH JAEHCTBYIOLIUX
HECaMOIIPOU3BOJILHOM Macc. 3aBUCUMOCTh KOHCTAHTBI PABHOBECHUSI OT
HaIpaBJICHUsAX TeMreparypbl. MeToJpl OomnpeneneHuss KOHCTaHThI
paBHOBECHSI.
Mopays 2 dazoBble paBHOBecus. llpaBunmo ¢a3 I['ubOca.
Heasn: 3akperneHue VYpaBaenue Knaysuyca-Knaneiipona u pacdyeTsl Ha
TEOPETHUUECKUX 3HAHUM, €ro OCHOBE
MOJIYYEHHBIX B JIEKIITMOHHBIX o
PU3NKO-XUMHUYECKUI aHaJIu3. Jnarpammsl
Kypcax ¥ CaMOCTOSITEIBHO, 10
o COCTOSIHUSI OJHO-, JBYX- M TPEXKOMIIOHEHTHBIX
aHaJIU3 CBOMCTB
CUCTEM
MHOTOKOMIIOHEHTHBIX CUCTEM,
MIOCTPOEHUE JUATPAMM PacTtBopsl. TepmoanHamuueckas TEOpHs
COCTOSIHUSI, U3yYEHUE CBOWCTB pactBopoB. 3akoH Payns u I'enpu. PeanbHbie
pacTBOpPOB. pPacTBOPBL.

PaBHOBecHBIE U HCPABHOBCCHBIC IIPOLCCCHI B

Moayas 3
MOHHBIX cHCTEeMax. AKTHUBHOCTb U Kod(HIHEHT

Henab: 3akpemienue

. aKTUBHOCTH JJEKTPOJIUTOB u HOHOB.
TEOPETUYECKHUX 3HAHUH,
DIEKTPOIPOBOAHOCTD 3JIEKTPOJIUTOB.
TIOJTyYE€HHBIX B JIEKIITMOHHBIX 20
TepMmoanHamMuueckue XapaKTePUCTUKU

Kypcax ¥ CaMOCTOSITEIIBHO,
MIPUMEHEHUE UX TIPU PEIICHUN
3a]a4 10 BaKHBIM pa3zieaaM Knaccudukanus 21eKTpOXUMHUYECKUX CUCTEM.

OJICKTPOXUMUU.

SJICKTPOXUMHNYCCKUX CUCTCM.

3J'ICKTpOXI/IMI/I‘~I€CKa$I KHHCTHKA.

Xumuueckas KhHETHKA. DopMmaibHas KHWHETHKA.
OcHOBHBIC TTOHSTHS. Kuneruka MIPOCTBIX
OJIHOCTOPOHHUX peakuui. MeToabl omnpeaeseHus
MOPSIIKA PEAKIIMH.

Kuneruka CIIOXKHBIX peaKuui. Meron 10
CTallMOHAPHBIX KOHIEHTpalui boaeHITeHa.
3aBUCHMOCTh CKOPOCTH XHMHMUYECKOM pEeakIMu OT
TEMIIEPaTyPBbl.

DOTOXMMUYECKHUE U LICTTHBIE PEAKIIUH.

Moayas 4

Henab: 3akperienue
TEOPETUYECKUX 3HAHUH,
MOJIyYEHHBIX B JIEKLIHOHHBIX
Kypcax U CaMOCTOSITEIIBHO,
MIPUMEHEHHE UX NIPU PELICHUH
3a/1a4 110 BaXKHBIM pa3jienam
KHUHETUKH.

6. CamocTosiTesqibHast padoTa 00y4alOIIUXCs M TEKYLIUI KOHTPOJIb yCIIeBAeMOCTH
6.1. Llean camocToATeILHOI PadoThI

OCHOBHBIMH LIEISIMU  CAMOCTOSITEIbHONM PabOThl CHEIUATIUCTOB  SIBISICTCS
(dbopMHpoOBaHKE CIOCOOHOCTEN K CAMOCTOSITENIbHOMY MO3HAHUIO U O0YyYEHHUIO, TIOUCKY
auTepaTypbl, 0000meHHI0, OQGOPMIICHUIO UM TPEACTaBICHUIO  TOJYUYEHHBIX
pe3yJIbTaTOB, MX KPUTHUYECKOMY aHalu3y, IOUCKY HOBBIX, PpAIMOHAIBHBIX U
HEOPJAUHAPHBIX PEIICHUN, apryMEHTUPOBAHHOMY OTCTAaMBAHUIO CBOMX IMPEJJIOKCHUH,
YMEHUH MOATOTOBKHU BBICTYIUICHUN U BEJICHUS TUCKYCCHUU.

6.2. Oprasnuzanus u CoAepKaHUe CAMOCTOATEIbHON padoThI
CamocrosTenbHasi padoTa 3aKJII0YaeTCsl B M3YUYEHUH OT/ACJIbHBIX TEM Kypca I0
3aJIaHUIO TIPEMOIaBaTelIsd IO PEKOMEHAYeMON UM Y4eOHOM TuTepaType, B MOATOTOBKE



K Ja0OpaTOPHBIM M MPAKTHUYECKUM 3aHATHUAM, K TEKYIIEMY KOHTPOII YCIIEBAEMOCTH,
MOJITOTOBKE KyPCOBOM padOThI, TOKIa[a U MPE3EHTALMH; IIOJATOTOBKE K AK3aMEHaM.

[Tocrie BBOAHBIX JIEKIUH, B KOTOPBIX 0003HAYaETCA COJAEP:KAHUE JUCLMILIMHBI,
ee npoOjeMaTUKa U MpaKTHUYecKas 3HAYMMOCTb, CTYJEHTaM BBIJAIOTCS 3a/JaHHs Ha
MpaKkTUYECKUEe U JabopaTopHble 3aHATHS. CTyI€HThI BRINOIHSAIOT 3a4auus B yacsl CPC
B TEUEHUE CEMECTpa B COOTBETCTBUHM C OCBOEHHEM YYEOHBIX pa3/eioB. 3alluTa
BBIITOJIHEHHBIX 3aJaHUN NPOU3BOAUTCSA IOJTAIIHO B 4Yachl IPAKTUYECKUX 3aHATHUH.
OueHnBaHKue OCYLIECTBIISETCS IIyTEM YCTHOTO OIIPOCA IPOBOJUTCS 110 COAEPIKAHUIO U
KA4eCTBY BBIIIOJIHEHHOI'O 3a/1aHUS.

[locne BBOIHBIX JIEKUIMW B IIECTOM CEMECTPE CTYIAEHTAaM BBbIIAKOTCA TEMBI
KypCOBO#l paboThl, onpeneisieTcs: Mopsii0K MOATOTOBKY JIOKJIaa U Mpe3eHTaluu s
€ro 3alIUThI

7. YueOHO-MeTOAUYeCKOe U HHPOPMAITMOHHOE oOecniedyeHre JUCHUIINHbI
7.1. OcHOBHas IUTEPATYPA N0 JUCHUILUIHHE

1. CrpombGepr, A.I'. ®uznyeckas XumMus : y4eOHUK ISl CTYJICHTOB BY30B IO
xuM. crell. / A.I'. Ctpomb6epr, JI.I1. Cemuenko; moxa pen. A.I'. Ctpombepra. - 6-¢ u3n. ;
ctep. - Mocksa : Beicmias mkona, 2006. - 527 c. : un. - bubnuorp. : c. 511 - 515. -
Tekcrt : HenocpeacTBeHHbIN. - [ISBN 5-06-003627-8 : 389 p. 50 k. - (ID=59130-8)

2. Kynpsimesa, H.C. ®usnueckas xumus : yueOHUK AJi1 OaKanaaBpoB : B COCTaBe
y4eOHO-METOJIMYECKOTO KOMIUIEKCAa : [UIsi BY30B [OHMOJIOr. CHEHHAIBHOCTEH H
ouodusukos] : [6azosiii kype] / H.C. Kyapsimesa, JI.I'. bonnapesa; Cub. denep. yH-
T. - M. : FOpaiir, 2012. - 340 c. : wi. - (bakanaBp. bazossiit kypc) (YMK-Y). - Tekct
:HenocpeicTBeHHbIN. - [SBN 978-5-9916-2032-1 : 320 p. - (ID=95781-3)

3. Kyapsmesa, H.C. ®usuyeckas W KOJUIOWJHAS XUMHUS : YYCOHHK H
npaktukym ais By3oB / H. C. Kyapsamesa, JI. I'. bBongapeBa. — 3-e u3a., nepepab. u
non. —  MockBa: UznparensctBo  FOpaiit, 2025.— 379c.—  (Beicuiee
oOpa3zoBanue). —  ISBN 978-5-534-17490-8 —  Tekct :  OJICKTPOHHBIA  //
O6pazoBarenbHas mwiatdopma FOpait [caiiT]. — URL: https://urait.ru/bcode/559839
(mara obpamenus: 27.09.2022) . - (ID=150426-0)

4. Jamackun, b.b.Onektpoxumust : ydeOHoe mocoOue it BY30B IIO
Hanpanyieauto noaroropku "Xumusa" / b.b. Jlamackun, O.A. Iletpuii, I'.A. Iupnuna. -
3-¢ w3a. ;ucnp. - Cankr-IlerepOypr [u ap.] : Jlans, 2022. - (YueOHHKU ISl BY30B.
CnenunanbsHas nureparypa). - ObC Jlanb. - Tekcr : anekTpoHHBIN. - Pesxxum nocryma:
o noanucke. - Jlata obpamenns: 27.07.2022. - ISBN 978-5-8114-1878-7. - URL:
https://e.lanbook.com/book/211859 . - (ID=105922-0)

7.2. lonoJHUTEILHAS JUTEPATYPA MO TUCHMUILIIMHE

1. bynanos, B.B.Xumnueckast kunetuka : yueOHoe mocoOue sl By30B IO
HallpaBJI€HUSIM  TOATOTOBKH  «XHMHYECKass TEXHOJIOTHs», «buorexHomorusy»,
«9Hepro- u pecypcocOeperarmme IMpolecchl B  XHUMHYECKOM  TEXHOJOTHH,
Herexumun u Oumorexnonoruu» / B.B. bynanos, T.H. JlomoBa, B.B. PpiOkun. -
Cankrt-IlerepOypr [u ap.] : Jlanb, 2022. - OBC Jlanb. - TekcT : 3MeKTpOHHBIN. - Pexxum
nocTyna: mo noanucke. - Jlara oopamenus: 15.07.2022. - ISBN 978-5-8114-1542-7. -
URL: https://e.lanbook.com/book/211475 . - (ID=105919-0)




2. bynanos, B.B.Xumudeckass TtepmommHamuika : y4deOHOE mocobOwe s
By30B MO Hamp. "XHM. TEXHOJOruss M OHOTexHoJorus" : B cOCTaBe Yy4deOHO-
Metoauyeckoro kommiekca / B.B. bynmanoB, A.M. MakcumoB; mox pea. O.U.
Koiipmana. - M. : Akagemknura, 2007. - 311 c. - (YMK-Y). - bubnuorp. : c. 306 -
307. - Tekct : HenocpeacTBeHHbIN. - ISBN 978-5-94628-300-7 : 240 p. - (ID=67323-
20)

3. baitpamon, B.M. OCHOBBI 3JIEKTPOXUMUH : yueO. MOCOOUE JIJIsi CTYICHTOB
By30B 110 crem. 011000 "Xumus" u Hamp. 510500 "Xumus" / B.M. baiipamoB; [mox
pen. B.B. Jlynuna]. - MockBa : Axkagemus, 2005. - 237 c. - (Beicmee

npodeccuoHaibHOe oOpa3oBaHme). - Crnucok mur.. c¢. 234 - 235. - Tekcr :
HenocpeacTBeHHBIN. - [SBN 5-7695-1985-1 : 180 p. 50 k. - (ID=47579-12)
4. baiipamoB, B.M. OcHOBBl XUMHUYECKON KHHETHKM W KaTaims3a : y4deO.

nocobue s xuM. (ak. yH-toB 1o crer. 011000 "Xumus" u mvanp. 510500 "Xumus" /
B.M. Baiipamos; non pen. B.B. Jlynuna. - MockBa : Axkangemus, 2003. - 252 c. -
(Beicmiee oOpazoBanme). - bubnmorp. : c. 242 - 243. - ISBN 5-7695-1297-0 : 114 p. -
(ID=15644-18)

3. banipamoB, B.M. Xumuueckass KWHETUKA U KaTalu3 : IPUMEPHI U 3a7a4u C
peuieHusaMH : y4eb. mocobue mna xum. ¢ak. yH-toB / B.M. baiipamoB. - Mocksa :
Axanemusi, 2003. - 320 c. - (Beiciiee o6pazoBanue). - bubnuorp. : c. 318. - ISBN 5-
7695-1293-8 : 380 p. - (ID=15643-3)

6. OcHOBbI Qu3nueckoid xumuu. Teopust u 3amauu : y4yed. mocoOue Mo creil.
011000 - Xumus u o Harp. 510500 - Xumust / B.B. Epemun [u ap.]; Mock. roc. yH-T
uM. M.B. JlomonocoBa. - MockBa : Ox3amen, 2005. - 478 c. - (Knaccuueckuii
YHUBEPCUTETCKUN y4eOHHUK). - bubmuorp. : c. 468 - 470. - Tekct : HEMOCPEACTBEHHBIM.
- ISBN 5-472-00834-4 : 228 p. - (ID=58702-6)

7. Kpatkuii cipaBOYHUK (U3HKO-XMUMUYECKHX BEJIMYMH : B COCTaBe ydeOHO-
METOIUYECKOro Komruiekca / moxa pen.. A.A. Paenems, A.M. IlonomapeBoii ; COCT.
H.M. bapon, A.M. Ilonomapesa, A.A. Papnens, 3.H. Tumodees. - 12-e uza. - Mocksa
: APUC, 2010. - 238 c. - (YMK-VY). - Tekct : HenocpeacTBeHHbIA. - ISBN 978-5-
904673-04-8 : 401 p. 50 k. - (ID=47710-48)

8. IlpakTtukym 1o ¢uU3UYECKOW XUMHHM : y4eOHOe mocoOue s CTYJEHTOB
(OakanaBpoB, mpenojaBareieil) TEXHOJOTHYECKUX CHEHHAIbHOCTEH BY30B 10
nporpammaM kypca "®usmueckas Xumus' : B COCTaBe Y4eOHO-METOIUYECKOIO
komruiekca / M.U. T'enbdman [u np.]; mox pemakuuert M.U. I'enbpmana. - CaHKT-
[Terepbypr [u ap.] : Jlaww, 2021. - 254 c. - (YueOuuku s By3oB. CrienuanbHas
mutepatypa). - ObC Jlansb. - TeKCT : 3JIeKTpOHHBIN. - PexUM JocTyna: 1o MoJnuckKe. -
Jlata oOpalieHus: 07.07.2022. - ISBN 5-8114-0604-5. - URL:
https://e.lanbook.com/book/167729 . - (ID=144061-0)

9. COopHUK 3amad MO DSJICKTPOXUMHH : y4eOHOE MmocoOwWe il BY30B TIO
HampasieHuto "Xumusa" / H.A. Konmakosa [u ap.]; mox penakuueit H.A. KonmakoBoii.
- 2-e m31. ; nom. u epepad. - Mocksa :AnesHC, 2016. - 143 c. - bubauorp. : c. 142. -
Texkct : HenocpeacTBeHHbBIN. - ISBN 978-5-91872-118-6 : 451 p. - (ID=130686-6)

10. ITpaktukym o ¢puzudeckoin xumun. Kuneruka m xaranuz. DIEKTPOXUMHUS :
yueb. mocobue i BYy30B 10 HampaneHuto "Xumusa" u cren. "®dyHIZamMeHT. H
npukiannas xumus' / A.B. AOpamenkoB [u ap.]; mox pexa.. B.B. Jlynuna, E.IIL




AreeBa. - MockBa : Axamemms, 2012. - 300 c. - (Beicmee npodeccuonaibrHOE
oOpa3oBanue. EctecTBeHHbIe HaykH). - Tekct : HemocpencTBeHHbIA. - ISBN 978-5-
7695-6810-7 : 849 p. 42 k. - (ID=89196-6)

11.IIkunesa, N.I1.DnexTpoxumus. PacTtBopsI AJIEKTPOJIUTOB.
DnekTpoxuMuueckas TepMmoauHamuka : yueO. mocoouwe / W.II. Illxunera, M.IO.
Paxutun, 3.M. Cynbman; TBepckoii roc. TexH. YH-T. - TBepb : TBI'TY, 2015. - 95 c. :
un. - Cepsep. - TekcT : anexkTpoHHbld. - ISBN 978-5-7995-0795-4 : 0-00. - URL.:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/110534 . - (ID=110534-1)

12. [IIxunena, N.I1.DnexTpoxumus. PacTtBOpbI 3JIEKTPOJIUTOB.
DnexkTpoXxuMHUUecKas TEpMOJIMHAMHKa : Yyuyebd. mocobue : B cocTaBe Y4yeOHO-
Metogudeckoro komiwiekca / W.II. IllkunmeBa, M.}O. Pakutun, 5.M. CynbMmas;
TBepckoii roc. TexH. yH-T. - TBeps : TBI'TY, 2015. - 95 c. : un. - (YMK-VY). - Tekcr :
HenocpecTBeHHbIU. - ISBN 978-5-7995-0795-4 : [0. u.]. - (ID=110730-75)

13. Ilpaktukym 1o GuzndecKol XUMuHU. TepMoaIuHaMuKa : y4eb. mocooue s
By30B 10 Hampasieanio "Xumusa" u cnenuainbHocTH "Xumus" / E.IL. AreeB [u mp.];
nox pen.: E.IL. Areesa, B.B. Jlynuna. - M. : Akagemus, 2010. - 218, [1] c. : un. -
(Beiciiee mpodeccronanbHoe oOpazoBaHue. EcrecTBeHHble Hayku ). - Tekcr :
HenocpeacTBeHHbIN. - [SBN 978-5-7695-6809-1 : 349 p. 80 k. - (ID=84582-3)

7.3. MeToau4ecKkue MaTepuaJIbl

1. xunea, N.Il.Ouznyeckas XUMHUs : MNPAKTUKYM JII CaAMOCTOSITEIbHOU
NOoATrOTOBKM 10 HampasieHusM mnoarotoBku 04.03.01 Xwumusa (ounas ¢opma
oOyuenwusi), 18.03.01 Xumuueckass texnonorus (ounas dopma oOydenwms), 19.03.01
buorexHonmorus (ounas u 3ao4yHas ¢opma o0yuenus), cnenuanbHoctu 04.05.01
dyHnaMeHTanbHas U npukiaanas xumus (ounas Gopma obyuenus) / W.I1. Illkunesa,
A.A. CrenaueBa, M.E. I'puropeeB; TBepckoil TrocyJapCTBEHHBIA TEXHUYECKHUM
yHuBepcuteT, Kadenpa "buorexHonorus, xumus H crangaptuzauus’. - Teepp :
TeI'TY, 2022. - 16 c. - Cepep. - Tekcr : smekrponssii. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/148039 . - (ID=148039-1)

2. llxunesa, W.I1.®Ousnueckas XuMHs : OPAKTUKYM JJIsI CAMOCTOSITEIIBHOM
MOATOTOBKM 10 HampapieHussM noarotoBku 04.03.01 Xwumus (ounas ¢opma
oOyuenus), 18.03.01 Xumudeckas texHosnorus (ounas (opma obOyuenus), 19.03.01
buorexnonorust (oyHas u 3aouHas ¢opma oOydeHus), crneunanibHocTH 04.05.01
dynpamMeHTanbHas U npukiaaHas xumus (ounas ¢opma odyuenus) / W.I1. [llkunesa,
A.A. CrenaueBa, M.E. I'puropneB; TBepckoil ToCyIapCTBEHHBI TEXHUYECKUI
yauBepcuteT, Kadenpa "buorexnomorus, xumus u crangaptusanus’. - TBepp :
TBI'TY, 2022. - 16 c. - TekcT : HenocpeAcTBEHHbIN. - 131 p. - (ID=148216-45)

3. ®uznueckas xumusi. Pa3oBbie PAaBHOBECHS B OJJTHOKOMIIOHEHTHBIX CUCTEMAX :
COOpHUK KOHTPOJIBHBIX 3aJlaHuil 10 Kypcy «Dusznueckas XUMUsH MO HAMPABICHUSM
nmoaroroBku  04.03.01 Xwumwmsa, 18.03.01 Xwumuueckas texHoaorus, 19.03.01
buorexnonorus n cnennanbHocT 04.05.01 dyHnamenTanbHas ¥ NpUKIaaHAsA XUMMUS,
o4HON QopMbl 00yueHus / TBepckoil rocyJapCTBEHHBIN TEXHUYECKUNH YHHBEPCHUTET,
Kadenpa bTuX ; coctaBurenu: W.I1. llkunesa, A.A. CrenaueBa, O.B. I'pebenHurKoBa,
M.E. I'puropseB, 3.M. Cynbman. - TBepb : TBI'TY, 2021. - 32 c. - Cepsep. - TekcrT :




AIEKTPOHHBIM. 0-00. - URL:
https://elib.tstu.tver. ru/MegaPro/GetDoc/Megapro/ 140991 . - (ID=140991-1)

4. ®usnueckas xumus. Da3zoBbie paBHOBECHS B OJJHOKOMIIOHEHTHBIX CUCTEMAX :
COOpHUK KOHTPOJIBHBIX 3aJlaHUi MO Kypcy «Dusznueckas XUMUsH MO HANPaBJICHUSM
noarotoBku  04.03.01 Xwumwmsa, 18.03.01 Xwumuueckas texHomorus, 19.03.01
buotexnonorus u crneu. 04.05.01 dynaameHTanbHas ¥ NPUKIATHAS XUMUS, OYHOU
dbopmbl 00yuenus / TBepckoil rocy1apcTBEHHbIN TeXHUUECKUI yHuBepcuteT, Kadenpa
BXC ; cocraButremu: W.II. Illkwmnera, A.A. CremaueBa, O.B. I'pebennukoBa, M.E.
I'puroppeB, O3.M. Cynbman. - Tsepp : TBI'TY, 2021. - 32 c¢. - Tekcr
HEIMOCPEACTBEHHBIN. - 78 p. - (ID=142514-95)

5. ®usnyeckas XUMUS : COOPHHK 3aJlaHAK 1T CAaMOCTOSITEIIBHOM IMOJATOTOBKHU K
MPaKT. 3aHATUSAM MO Kypcy «®Pu3nyeckas XUMHUsD [0 HANPABICHUSM MOATOTOBKHU
04.03.01 Xumusa, 18.03.01 Xwumuueckas texuoyorus, 19.03.01 buorexHomoruss u
cuen. 04.05.01 ®yngameHnT. u npuKiIagHas XUMUs, o4HOU (opMbl oOydenus. Y. 2 /
TBepckoit rocynmapcTBeHHbBIM TexHuueckudd yHuBepcuter, Kadempa bTuX ;
cocraputenu: W.II. IlIkuneBa, A.A. CremaueBa, A.E. ®@unarosa, .M. CynbmaHn. -
Teepp : TBI'TY, 2019. - Cepep. - Texcr : snexrponnsii. - 0-00. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/135066 . - (ID=135066-1)

6. duznyeckas XuMus : COOPHUK 3aJaHUM ISl CAMOCTOSITEIbHON MOJATOTOBKH K
MPAaKTUYECKUM 3aHATHAM 10 Kypcy "®dusmyeckas Xumusa' 10 HaNpaBICHUSIM
nmoaroroBku  04.03.01 Xwummsa, 18.03.01 Xwumumueckas texHoaorusa, 19.03.01
buotxnonorus u cnenuanbHoctu 04.05.01 dyngaMeHTanbHas U TPUKIAAHAS XUMHUS,
ouHoit Qopmber 00yuenus. Y. 2 / TBepckodl TroCyIapCTBEHHBIN TEXHUYECKUN
yauBepcutet, Kadbenpa bTuX ; cocrasurenu: W.II. [llkunesa, A.A. CrenayeBa, A.E.
@unaroBa, .M. Cynpman. - Tsepsr : TBI'TY, 2019. - 32 c. - Tekcr
HEMOCPEACTBEHHBIN. - 72 p. - (ID=135115-95)

7. ®uznueckass XUMUs. XUMHUYECKOE PaBHOBECHE : CO. KOHTPOJIBbHBIX 3aJaHHM
no kKypcy "®wuz. xumus" HampapieHusi noarotoBku OaxanaBpoB 04.03.01 Xumwus,
18.03.01 Xum. texnomorus, cneu. 04.05.01 dyngaMeHT. U OPUKI. XUMUS, 2 KypC,
ouHas (opma oOyuenust / TBepckoil roc. TexH. yH-T ; coct.: W.II. Illkunesa, 3.M.
Cyneman, A.E. ®unaroa, M.E. I'puropses. - Teepp : TBI'TY, 2018. - Cepsep. -
Tekct ; AJIEKTPOHHBIH. - 0-00. - URL:
https://elib.tstu. tver ru/MegaPro/GetDoc/Megapro/131728 . - (ID=131728-1)

8. duznyeckas XxuMusi. XUMUYECKOE paBHOBECHE : CO. KOHTPOJIbHBIX 3aJlaHUN
no kypcy "®wus. xumusa" HampamieHUs moAroToBku OakanaBpoB 04.03.01 Xumwus,
18.03.01 Xum. Texnonorus, cren. 04.05.01 dyngaMeHT. U TPUKI. XUMHUS, 2 KypC,
ounas (opma oOyuenus / TBepckoit roc. TexH. yH-T ; cocT.: W.II. Illkunesa, 5.M.
Cynbman, A.E. ®unarosa, M.E. I'puropses. - Teps : TBI'TY, 2018. - 31 c. - Tekcr :
HEIMOCPEACTBEHHBIN. - 44 p. - (ID=131985-95)

9. DnexkTpoxuMHUYecKash TEPMOJMHAMHUKA : METOJ. yKa3aHUS K TMPaKT. W Jao.
3aHATHSAM 10 Kypcey "®wu3. xumusa" no nHamp. noarotoBku 24700 buorexnosorus,
240100 Xum. texnomorusi, 020100 Xumus, 241000 Duepro- u pecypcocoeperaronime
IPOLIECCHl B XMM. TEXHOJIOTMHU, HEPTEXUMUU U OuoTexHosoruu u no cren. 020201
@dyHnaMeHT. U npuki. xumus / TBepckol roc. TexH. yH-T ; coct.: WM.II. Illkunesa,
M.IO. Pakutun, .M. Cynbman. - Tepp : TBI'TY, 2013. - 39 c. : un. - Cepsep. -




Tekct : HemocpenctBeHHbl. - Tekct : anexkrponssii. - 41 p. 50 k. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/98854 . - (ID=98854-96)

10. HepaBHOBECHBIE MPOIIECCHI B PACTBOPAX AJEKTPOIUTOB : METO/. YKa3aHUs K
OpakT. ¥ Jad. 3aHATUsAM 1o Kypey "®us. xumusa" no Hamp. noarotoBku 24700
buorexnonorus, 240100 Xum. texnonorus, 020100 Xumwus, 241000 Duepro- u
pecypcocbeperaroiue nporecchl B XuM. TEXHOJIOTHH, HEYTEXUMUU U OMOTEXHOJIOTHH
u 1o crern. 020201 dynmgameHT. U OpukiI. Xumus / TBEpCKoi roc. TeXH. YH-T ; COCT.:
N.II. Ikunesa, M.YO. Pakutun, 3.M. Cynsman. - Tseps : TBI'TY, 2013. - CepBep -
Tekct 3JIEKTPOHHBIH. - 0-00. - URL:
https://elib.tstu. tver ru/MegaPro/GetDoc/Megapro/98984 . - (ID=98984-1)

11. HepaBHOBECHBIE MTPOIIECCHI B PACTBOPAX 3JEKTPOIUTOB : METO/. YKa3aHUs K
OpakT. W Jad. 3aHATUSAM 10 Kypey "®us. xumusa" mo Hamp. noarotoBku 24700
buorexnonorus, 240100 Xum. texnonorus, 020100 Xumwus, 241000 Duepro- u
pecypcocbeperaromnue mporecchl B XUM. TEXHOJIOTHH, HEQTEXUMUN U OMOTEXHOJIOTHH
u no cren. 020201 dyngameHnTt. U Npuki. Xumus / TBEpCKO#l roc. TEXH. YH-T ; COCT.:
N.II. xunesa, M.IO. Pakutun, 3.M. CynsMman. - TBepb : TBI'TY, 2013. -39 c. : uin. -
Tekcr : HEmocpencTBeHHbIN. - 41 p. 50 k. - (ID=99418-95)

12.MonekymsipHasi CIIEKTPOCKOIUS : METOJI. YKa3. K IMPakKT. U Jiald. 3aHSATUAM IO
Kypcy «Dusnueckass XuMus» ISl CTyJIeHTOB crienanbHocTel 240901 buorexHosorus
250500 Xwumuueckass TEXHOJOTHSI BBICOKOMOJICKYJISIpHbIX coeaunenuid, 011000
Xumus, 320700 OxpaHa OKpy»Karolieil cpefbl : B COCTaBe y4eOHO-METOIUUYECKOTO
komriekca / Tepckoit roc. TexH. yH-T, Kad. bTuX ; coct.: W.II. [llkunesa, E.A.
Knunrep, 9.M.CynbMmaH. - TBepb : TBI'TY, 2009. - (YMK-M). - Cepsep. - Tekcr :
AIEKTPOHHBIN. 0-00. - URL:
https://elib.tstu.tver. ru/MegaPro/GetDoc/Megapro/ 103090 . - (ID=103090-1)

13.MonekymnspHasi CHEKTPOCKOIHUS : METO/. YKa3. K MPaKT. U Ja0. 3aHATHUSIM IO
Kypcy "®usnu. xumusa" mia ctyneHtos cren. 240901 buorexnonorns, 250500 Xum.
TEXHOJIOTUS BBICOKOMONEKYIApHbIX coenuHeHud, 011000 Xwummusa, 320700 Oxpana
oKkpy»xatoiei cpensl / TBepckoii roc. TexH. yH-T, Kag. BTuX ; coct.: W.II. IlIkunesa,
E.A. Kmunrep, D.M. Cynbeman. - Tseps : TBI'TY, 2009. - 22 c. - Tekcer :
HEMOCPE/ICTBEHHBIU. - 14 p. 42 k. - (ID=79244-96)

14. IllxuneBa, MW.Il.Meronuueckre yKa3aHusi Uil  CaMOCTOSITEJILHOU
MOATOTOBKM CTYJIEHTOB K MPAKTUYECKUM 3aHATUAM 1O Kypcy "®dusmyeckas
xumus"mist - ctynaeHTtoB  crienuanbHocted 240901 Buotexuonorus, 250500
XUMUYECKasi TEXHOJOTHSI BBICOKOMOJIEKYJSIpHBIX coeauHeHui, 011000 Xwumwus,
320700 OxpaHa OKpy>KaroIieil cpejibl : B COCTaBe yueOHO-METOJUIECKOTO KOMIUIEKCA
/ WLII. Hkunesa, 3.M. Cynsman, M.B. MenbaukoBa; TBepckoi roc. TexH. yH-T, Kad.
bTuX. - Teepr : TBI'TY, 2010. - 44 c. - (YMK-M). - CepBep. - Tekct :
HENOCPEACTBEHHbIM. - Tekct : oanmekTtpoHHeii. - 20 p. 90 k. - URL:
https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/84188 . - (ID=84188-92)

15. YueObHO-MeTOAMYECKII KOMITJIEKC TUCIMILIMHEI 00s13aTehbHOM YacTu bioka
1 "Hucuumnuuel (Moaynu)" "Ousuueckas xumus'. HampapiieHue MOATOTOBKH
cnenranuctoB 04.05.01 dynnameHTanpHas U OpuKiIagHas XxuMmus. HarmpaBiieHHOCTB
(npoduns) — dapmaueruueckas xumus : ®I'OC 3++ / Teepckoil roc. TeXH. yH-T,
Kad. bTuX ; coct. W.I1. lkunesa. - TBeps, 2014. - (YMK). - TekcT : 371€KTpOHHBIH. -




0-00. - URL: https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/103085 .-
(ID=103085-1)

7.4. IIporpaMmMHoe o0ecriedeHHe MO TUCIUIIJIHNHE
Omnepanuonnas cucrema Microsoft Windows: nunenzun Ne ICM-176609 wu
Ne ICM-176613 (Azure Dev Tools for Teaching).
Microsoft Office 2007 Russian Academic: OPEN No Level: muuensus Ne
41902814.

7.5. Cienuajau3upoBaHHbIe 0a3bl JAHHBIX, CIPABOYHbIE CHCTEMBbI, 3J1eKTPOHHO-
0u0JIMOTeYHbIE CUCTEMBI, MPOdeccHOHATBbHBIE TOPTAJIbl B UHTepHeT
ObC u nmuuen3nonnsie pecypesl TBI'TY pasmenieHst:
Pecypcnl: https:/lib.tstu.tver.ru/header/obr-res
OK TeI'TY: https://elib.tstu.tver.ru/MegaPro/Web
ObC "Jlanp": https://e.lanbook.com/
OBC "YHuBepcurTerckas 0ubianoreka onnaiu": https://www.biblioclub.ru/
OBbC «IPRBooksy: https://www.iprbookshop.ru/
DJNIeKTpOHHAs oOpazoBarenbHas iargopma "FOpait" (BBC
«tOpaiit»): https://urait.ru/
Hayunas snekrponnas 6ubnuoreka eLIBRARY:': https://elibrary.ru/
Nndpopmannonnas cucrema "TEXHOPMATUB" Koudurypamus "MAKCUMYM":
cereBasi Bepcusi (roJloBoe OOHOBIICHHE): [HOPMATUBHO-TEXHUYECKUE, HOPMATHUBHO-
npaBoBbie U pykoBojsamue 1okyMeHnTsl (I'OCTs1, P, CHullst u ap.]. Huck 1, 2, 3,
4. - M.:Texnopmarus, 2014. - (Jdoxymenranus nias npodeccuonanon). - CD. -
TekcT: anekTpoHHsIi. - 119600 p. — (105501-1)
9. baza pgaHHBIX YyueOHO-METOJUYECKUX KOMIUIEKCOB: https://lib.tstu.tver.ru/header/
umk.html

S

=

*

YMK pasmemien:_https://elib.tstu.tver.ru/MegaPro/GetDoc/Megapro/103085

8. MaTtepuajibHO-TeXHHYECKOEe 00ecneYeHr e CIUTIIUHBI

[Ipyu wu3ydeHun  AUCHMIUIMHBL  «DU3MYecKass XUMHSD»  HCIOJb3YIOTCS
COBpEMEHHbIE CpeJICTBa OOyuYeHHUs, BO3MOXKHA JIEMOHCTpALus JIEKIMOHHOTO
MaTepyaja C TMOMOULIBIO MPOEKTOpAa. AYIUTOpHUsS I IPOBEACHUS JEKIHOHHBIX
3aHSATUNA, TMPOBEIECHMUS 3alUT M MPE3CHTAIMd KYypCOBBIX pPabOT OCHAIleHa
COBPEMEHHOW KOMIBIOTEPHON M O(PHCHOW TEXHUKOW, HEOOXOAMMBIM MPOrPAMMHBIM
o0ecrieueHreM, dJIEKTPOHHBIMUA YUYEOHBIMU MOCOOMSMHU M 3aKOHOAATEIbHO-IIPABOBOM
MOMCKOBOM CUCTEMOM, MMEIOIIUN BBIXO/ B INI00ATBHYIO CETh.

Jlns nmpoBeneHuss 1abOpPaTOPHOrO MNPAKTUKYMY MCHOJB3YETCS CIELUAIBHO
obopynoBaHHasi ydyeOHasi abopatopusi. B Tabnuie 5 mpeacTaBiieH peKOMEHIYEMbIi
NepevyeHb MaTEepPUAIbHO-TEXHUYECKOro obecreueHus 1adopaTopHOro MpakTUKyMa IO
JVCLUIIAHE.

Ta6JII/II_Ia 5. PCKOMGHI{}’CMOG MAaTCPUAIIBHO-TCXHUYCCKOC obecrieueHue AU CITUITITMHBI
\ Ne | PexkomeHnayemoe maTeprajibHO-TEXHUYECKOE o0ecnevyeHre JUCHMIIITHHbI \




I

JlaGopaTopHble YCTAHOBKH M CTEH/bI
JIa6. ycranoBka «OnpeieneHue unces nepeHocar
Jlab.  ycranoBka  «OmnpeneneHue  CcOCTaBa  KPUCTAUIOTHApATa  METOAOM
KaJIOpUMETPUN»
Jla0. ycTaHOBKA JIJIsl CHATHUS] ONTHYECKUX CIIEKTPOB
Jla6. ycranoBka «OmnpesesieHre AaBlieHUs] HACBHIIIIEHHOTO Mapa BEIECTBA
Jla6.ycranoBka «Karanuruueckas geruaparanusi STUIOBOIO CIIUPTA»
Jla0.ycTaHOBKA KaTAIUTHYECKOTO THIPHPOBAHUS
Jla6.ycranoBka «Onpenenenue remneparyproro kodbdumnuenta 3.J1.C.»
Jla0. ycranoBka «Onpe/eneHle TEIIOThl JUCCOIMALNU CIIa00i KHUCIOThDY
Jla6.ycranoBka «Onpeaenenne kodddumuenta nuddy3nn METOI0M BpaIaIOMIETrocs
JUCKay
Jla6.ycranoBka« Ileperonka OMHApHBIX cMecen»

JlabopaTopHoe 00opyaoBaHue

—_—

O |0 I[Nk |W| N

—_
o

Y®-cnekrpomerp CP-46

HK-cniektpomeTp

Honomepst AHHMOH 4100

®DoTor51ekTpoHHBIE KasmopuMeTpbl KOK-2, KOK-3
Crunockon

Becnol TexHuueckue

Beckl ananuTnueckue

0 L[N N | [WIN|—

Bechl cenuMeHTalIOHHbIE

9 [Ixad cyxoBO3TyIIHBIN

10 MydenpHas neusb

11 Pedpakromerpsr

12 Konaykromerpa AHMOH 4100

13 WuTepdepomerp

14 CrannapTHbie HA00PHl XUMUYECKUX PEAKTHBOB

15 CrangapTHble HAOOPBI XMMHUECKON CTEKJIIHHOM MOCY bl

16 CrannapTHbele HA0Opbl MEPHOM CTEKJISIHHON MOCY JIbI
CranpapTHble H3MEpHUTEIbHBIC IPHOOPLI
1 CranzapTHble U3MEPUTENIbHBIE TPUOOPHI ISl U3MEPEHHUS TEMIIEPATYPBI

9. OueHOYHBbIE cpeacrea OJjs NMpoOBEIACHUSA HpOMe)KyTO‘IHOﬁ arTrecranmmmu

9.1. OueHouyHbIe cpeacTBA ISl IPOBEACHUS IPOMEKYTOYHOH aTTeCTALUM B
¢popme 3x3ameHna

1. Dk3amMeHalMOHHBIM OWJIET COOTBETCTBYET (OpMe, YTBEPKICHHOU
[TonoxxenneM o pabouux MporpamMmax AUCLHUILUIMH, COOTBETCTBYIOMIUX (eaepalbHbIM
roCyJapCTBEHHBIM 00pa30BaTEIbHBIM CTAHAAPTAM BBICHIETO OOpa30BaHUS C y4ETOM
poecCHOHANBHBIX CTaHIApPTOB. THWMOBOW 00pa3er] HSK3aMEHAIMOHHOTO OwieTa
npusezeH B [Ipunoxenun. OOyvaroniemycst Ja€Tcsi MpaBo BbIOOpa 3aaHUM U3 YHUCIIa,
colepKaliuxcs B Owiere, NpUHMMAas BO BHHMMaHHE OLEHKY, Ha KOTOPYIO OH
MpEeTeHAyeT.

Uucno nsk3aMeHalmoHHbIX OwmietoB — 20. Yucino BompocoB (3aaHuii) B
sK3amMeHalMoHHoM Omiere — 3 (1 Bompoc AJjig KaTeropuu «3HaThb» U 2 BOIpoca s
KaTETOPUU KYMETHY).

[IponomxurensHOCTh K3aMeHa — 60 MUHYT.



2. HUlkana oueHUBaHUS MPOMEKYTOYHOW aTTecTalMud B (QopMe dK3aMeHa —
«OTIIMYHOY, «XOPOIIO», «YyIOBJIETBOPUTEIIBHO», «HEYIOBIETBOPUTEIHHOY.
3. Kputepuu O11eHKH 3a IK3aMEH:
JUUIS1 KATETOPUU «3HATH):
BBIIIC 0a30BOrO— 2;
0a30BbIl — 1;
Hrxe 6azoBoro — 0;
KPUTEPUH OLICHKHU U €€ 3HAaUEHUE ISl KATETOPUU «YMETh»:
otrcyTcTBUE ymMeHus — 0 6ai;
HaJIM4re yMeHus — 2 Gania.
«OTIMYHO» - TIPU CyMMe 0ajuioB S wiu 6;
«XOPOIIOY - IPU CyMMe 0alioB 4;
«YZOBJIETBOPUTENBHO» - IPU CyMME OAIIJIOB 3;
«HEYJOBJIETBOPUTENBHOY - pU cymme O6aioB 0, 1 umm 2.
4. Buja sK3aMe€Ha — NUCHMEHHBIM 3K3aMEH, BKJIIOYAIOIIWN pEUICHUE 3a7ay C
WCIOJIb30BAaHMUEM CITPABOYHOr0 MAaTepHUajia U HEIPOrPaMMHUPYEMOTO KAIbKYJIATOPA.
S. ba3a 3aianuii, npeAbsBJAsgeMas 00YYAOUIMMCS HA IK3aMeHe:

S cemecTp:

I. A3zeoTporniHble cMmecu. 3akoHbl BpeBckoro. Ileperonka a3eoTpONHBIX
cMeceH.

2. Bropoii 3akon tepmonunamuku. [{ukn KapHo, ko3 dUIMEHT 1M0Ie3HOro
JICUCTBUSL.

3. TereporeHHble =~ XUMHUYECKME  PAaBHOBECHS] U  OCOOCHHOCTH WX
TEPMOJIMHAMHUYECKOTO OITUCAHUS.

4. JIByXKOMITOHEHTHBIE CUCTEMBI. JluarpamMMbl Ha IUIOCKOCTH JIBOWHBIX
CUCTEM, IJIABSIIUXCS 0€3 00pa30BaHUs XUMUYECKUX COCTUHEHUM.
5. JIByXKOMIIOHEHTHBIE CHUCTE€MBI. JluarpaMmbpl Ha IUJIOCKOCTH JIBOMHBIX

CHUCTEM, IUIaBSIIMXCS C OOpa3oBaHMEM XUMHUYECKHX COCIUHEHHH (TUIaBSIIUXCS
KOHIPYSHTHO).

6. JIByXKOMMOHEHTHBIE cucTeMbl. OObeMHas JuarpamMma M IUIOCKHE
JarpaMMbl, OXBaThIBAIOIINUE BCE (Da30BbIE COCTOSIHUS CUCTEMBI.

7. JIByXKOMITOHEHTHBIE CUCTEMBI. DUBUKO-XUMUUYECKUN aHanu3. [IpuHiun
HENPEPHIBHOCTU U MPUHIIUI COOTBETCTBUS. TepMUUECKUIT aHATIN3.

8. Juarpamma coctostHUSI BOJIbI (0ObeMHas u miockas). E€ ananus ¢ yuyetom
npasuia ¢a3 ['mb0ca u ypaBaenus Knaysnyca—Knaitnepona.

9. JunarpamMmma TemIiiepatypa — COCTaB JIBYXKOMIIOHEHTHOM CHCTEMBI C
o0pa3oBaHWEM XUMHYECKOT'O COCIMHECHMUS, TUIABAIIECTOCS HHKOHTPYIHTHO.

10. Iuarpamma TemIieparypa — COCTaB JABYXKOMIIOHCHTHBIX CHCTEM,

TUTABSIIIUXCS C 00pa30BaHUEM TBEPJIBIX PACTBOPOB (M30MOPGHBIE CUCTEMBI).

11. Jlmarpamma temmeparypa — COCTaB JUIsl JIBYXKOMIIOHEHTHBIX CHCTEM C
OTPaHWYECHHON PACTBOPUMOCTBIO B TBEPIOM COCTOSIHHH.

12.  Jlmarpammbl «00I1iee AaBJICHUE Mapa — COCTaB PacTBOpay», «TeMiepaTrypa
— COCTaB» (IMarpaMMbl KUIIEHUS) 17151 UACAIbHBIX U peajbHbIX PACTBOPOB.

13.  ImarpaMMbl COCTOSIHUSI TPEXKOMIIOHEHTHBIX cHUCTEM (OOBEMHBIE U Ha
IUIOCKOCTH). ['paduueckoe BbIpaKEHHE COCTaBa C TIOMOIIBIO PABHOCTOPOHHEIO



TpeyroibHuKa [ 'n66ca n Pozeboma.

14. 3aBHCUMOCTb KOHCTaHTBhl PABHOBECHS OT TEMIIEpaTypsl. BeIBOA ypaBHEHHH
1300apbl ¥ U30XOPbl XUMUYECKUX peakiuid. UHTerpupoBanue ypaBHEHUs U300aphI.

15. 3aBucumocth TEIOBBIX 3(PexkToB OoT Temneparypsl (ypaBHEHHE
Kupxroda). UnterpupoBanue ypasuenust Kupxroda B pazianuHbIX NpUOTKEHUSIX.

16. 3akoH neiicTBUs Macc. BBIBOJ €ro METOJ0M XapaKTepUCTUUECKUX (DYHKIIHIMA.
Pa3nuunHble BUABI KOHCTAHT PABHOBECUS U CBSI3b MEXAY HUMMU.

17.  3akonbl KonoBanoBa M cHocoObl MEPErOHKHM OWHAPHBIX MOJHOCTHIO
CMEIIMBAIOLIUXCS JKUJIKOCTEM.

18. HpneanwbHble pactBopbl. BeiBog 3akoHa Payins. OTKIOHEHUSI OT 3aKOHa B
CJIy4dae peajbHbIX paCTBOPOB U UX MPUUYUHBI.

19. Uzorepma Bant-I'opda. Xumuueckoe CpoOACTBO M peaKIMOHHAS
CIOCOOHOCTb.

20. Meroapl pacyeTa KOHCTAHT XHMHUYECKOIO PABHOBECHUS M XUMHYECKOTO
CPOACTBA.

21. OO6mras xapakTepucTuka pacTBOpoB. duznueckass ¥ XuMUUYECKas TCOPUH
pacTBOpoB. TepMoInHaMHUUYecKasi TEOPUSI pACTBOPOB.

22. TlapuuanbHble MOJIbHBIE BEIUYHUHBI. Y paBHeHUe [ 'no6ca—/{rorema.

23. Tlousarus «@aza», «cocTaBHasi YacTb», «KOMIIOHEHT», «CTEIEHb
cB00OIb». BbIBOM 1 aHanm3 npaBwmia ¢a3z ['mdoca. Knaccudukamus cucrem Ha OCHOBE
npaBuia (a3 ['md6ca.

24. Tlocrynar [Inanka. AGCONIOTHBIE SHTPOIIMH U UX pacyer.

25. IlpenenpHO pa3baBieHHBIE pacTBOpbl. BbpiBoj ypaBHeHus ['eHpu.
PacTBOpHMOCTh Ta30B B )KHAKOCTSX.

26. Ilpenmer u conmepxkaHue Kypca (Quanyeckod XuMuH. TeopeTHdecKue u
AKCIIEPUMEHTATILHBIC METOIbI (PHU3NIECKON XHUMHUH.

27. IlpuBenenHble mnepeMeHHble. [IpuBeneHHOE ypaBHEHUE COCTOSHHS
peanbHOro raza. 3aKOH COOTBETCTBEHHBIX COCTOSIHUM.

28. Pacnpenenenue pacTBOPEHHOTO BEIIECTBA MEXIAY HABYMS KUJIKAMH
dazamu. Koappunment pacnpenenenus. Boioa 3akona Hepucra—Illunoga.

29. Pacuer TEepMOIMHAMHYECKMX CBOMCTB pealbHbIX Ta30B. Teopema o
NPUBEIACHHBIX coCTOsAHMIX. [IpuBeneHHoe ypaBHeHHE cocTosiHUS. OO00O0IIeHHbIE
METOJbI pacueTa TEPMOJMHAMHYECKHUX BEJIMUMH pEajbHbIX Ta30B: nmapametpos P, V, T;
(GyTUTUBHOCTH; SHTAJIBIINHU, TETUIOEMKOCTH.

30. Pacuer TepMOJMHAMUYECKHX CBOMCTB pealbHBIX ra3zoB. OYrUuTUBHOCTD.
MeTtonb! pacueTta 3TON QYyHKIIHH.

31. Pacuer SHTpOnMM B pa3lIMYHBIX MPOLECCaX: B MPOLECCE HarpeBaHUS
(OXJTaXKJIeHUs1) CUCTEMBI; TIpH (Ha30BOM MEPEX0Jie, B MPOIECCaX PACIIUPEHUS U CKATHUS
UJICaJIBLHOIO rasa, B Ipolieccax CMEIICHUS UJIealIbHbIX Ta30B.

32. Cucrema U3 TpexX OrPAHUYECHHO CMEHIMBAKOIIUXCA  KUJIKOCTEU
(TpexmepHas nuarpamma M agarpamma Ha miockoctu). Ilpasunno Tapacenkosa.

33. CucreMsbl ¢ U'3MEHESHHEM MacC KOMIOHEHTOB. XMMHUUYECKUN MOTCHIIMAI U
ero cmeici. O0mKe ycjaoBUS CaMONPOM3BOJBHOIO TEYEHHUS! IpolLiecca B CHUCTEMAaX C
M3MEHEHHEM MacC KOMIOHEHTOB U OOIIHME YCIOBUS PABHOBECHS TAKUX CUCTEM.

34. CnenctBus 3akoHa [I'ecca: 3akoH Jlannaca—JlaBya3be, NpUHLHI



KOMOMHHMPOBAHMSI XMMHUYECKHX pEaKIuil, MpeAcTaBIeHHe TeIIoBoro a3¢dekra
peakuu Yepe3 TEIUIOThl 00pa30BaHUS M CrOpaHUsl pearupyrolux BemecTB. Pacuer
TEIJIOThl 00pa30BaHuUs 110 YIHEPTUSIM CBSI3EH.

35. CrarucTU4ecKHil XapakTep BTOPOrO 3aKOHA TEPMOIAWHAMHMKH. DHTPOIIUA
KaK Mepa TEPMOJMHAMUYECKOW BEPOATHOCTH. KpHUTHKA «TEOpHMH TEIJIOBOM CMEPTH
BceneHnHoi».

36. Tennoemkocth cucrtembl. VcThHHass ©  cpefHss  TEIIOEMKOCTH.
N3o0xopHas, uzo0apHasi TEIMJIOEMKOCTH. 3aBUCUMOCTh TEINIOEMKOCTH OT TEMIIEpaTyphl.
OueHKa TEeIIOEMKOCTH BEIIECTB B CIIy4ae OTCYTCTBHS SKCIIEPUMEHTAIbHBIX JAHHBIX O
Hux: npaBuiio rononra—IItu, npasuno Helimana—Komma.

37. Temnnora u pabota kak GopMbI Nepeaadn YHEPTrun. BHYTpeHHSsI SHEpTHS.
IIepBeiit 3aKk0H TepMoAMHAMUKU. POpMYIUPOBKU. MaTemMaTHUECKOE BBIPAXKEHHUE.

38. TepmonuHamuueckass Teopus pacTBopoB. Kiaccudukauus pacTBOpOB:
ujcalbHble, NpeaeIbHO-pa30aBICHHbIE, HEWJEaJIbHble (pEealibHbIE), aTepMajbHbIE,
peryJIIpHbIE PACTBOPBHI.

39. TepmoauHaMUYECKHE CBOMCTBA MICAJBHBIX Ta30B. DHEPrUs I enbmromnsna
u ['nb06ca a1 naeanbHbIX Ta30B. XUMUYECKUE MOTEHIMANBI UACATbHBIX Ia30B.

40. Tepmoxumus, ompeaeneHue. TemaoBod dPPEKT XUMUUYECKUX pPEaKIUH.
3akoH ['ecca. Teopernueckoe NOATBEpKACHUE 3akoHa l'ecca W3 MEpPBOro 3aKoHA
TEPMOJUHAMUKH.

41. VYpaBHenuss ['m60ca—I'enpmrosibiia, BBIBOJ M aHAJIU3 ATUX YpPaBHCHHI.
[IpeoOpazoBanue ypaBHeHus Ay HaxoxaeHus 3aBucumoctd AG=f(T) u AF=f(T).

42. VYpaBHEHHUSI COCTOSIHHMS pealbHOTO raza. YpaBHeHue Ban-nep-Baanbca.
Anaimn3 u3zotepMm Ban-gep-Baanbca npu TemmepaTypax BbIIIE, HUXKE M PaBHOM
Kputndecko. OnpenieieHue NOCTOSHHBIX ypaBHeHUs Ban-nep-Baanbsca «a» u «by.

43. VYpaBHEHUS COCTOSIHHS TEPMOJMHAMUYECKMX CHCTEM. Y PaBHEHHUE
COCTOSIHMSI MJCAIbHOTO ra3a. PeanbHbie ra3pl. @akTopbl CkuMaeMocTu. M30TepMbl
pea’lpHBIX TIa30B, HMX OTIMYME OT M30TEPM HACAIBHOro rasa. Kpuruueckas
TeMIlepaTypa, KpUTUUECKOE IaBJIICHUE, KPUTUUECKUI MOJIBHBI 00bEM.

44. VYcinoBus  paBHOBECHST  YHMCTOIO  BemlecTBa B JBYX  (aszax
OJHOKOMIIOHEHTHOM cHUCTEeMBbI. Pa30BbI€ MEPEXOBI IIEPBOIO U BTOPOro poaa. BeiBo,
MHTETpUPOBaHUE U aHanu3 ypaBHeHus Knay3nyca—Kuaitnepona.

45. @a3o0Bple paBHOBECHUA B OJHOKOMIIOHEHTHBIX CHUCTEMaX. YPaBHEHHS
COCTOSIHUS M JUarpaMmMbl cocTosiHUSI. OOBbeMHBIE (TIOJIHBIE) AMarpaMMBbl U TUArPaMMBbl
HAa IJIOCKOCTH.

46. Xapaxrtepuctuueckue (yHkiuu. CBsizb MeXay HuUMU. Mcnomb3oBaHue
9TUX (YHKIMA B KaueCcTBE KPUTEPUEB NPOTEKAHHS TMPOIECCOB U TMPENETOB HX
MPOTEKAHUS (PABHOBECHS).

47. Xwummndeckas TepMoauHaMHMKa. OCHOBHBIE IIOHATHS W ONIPENEIICHUS
XUMUYECKON  TepMoamHamuku. CucremMbl W uX  kiaccudukamus.  Bums
TEPMOJMHAMMYECKAX  [IApaMETPOB:  BHEIIHWE, BHYTPEHHHUE, OKCTCHCHUBHEIE,
uHTeHCUBHBIE. OO00IIEHHbIE CUIIbI, 0000IIEHHBIE KOOPJAUHATHI. TepMOIMHAMUYECKHE
GbyHKUMU cOCTOSIHUS U nponiecca. CBOMCTBA (PYHKIMI COCTOSHUS.

48. CocTosiHUSI TEPMOJMHAMHYECKUX CHUCTEM: paBHOBECHOE (CTaOWJIbHOE,
MEeTacTabMIbHOE), HEPAaBHOBECHOE, CTallMOHApHOE. TepMOJAMHAMUYECKUE IMPOIIECCHI:



CaMOIIPOU3BOJIbHBIC, HECAMOIIPOU3BOJIbHBIE, 00paTUMbIE, HEOOpAaTUMBbIE, PABHOBECHBIE
(KBa3UCTaTUYECKUE), HEPABHOBECHBIE.

49. DOmueprus l'enmpmrosnpla, BbIBOJ W aHAIW3 YPABHEHHUs, HMCIOJIB30BAHHE
M3MEHEHUS 3TON (PYHKIMHU B KAYECTBE KPUTEPHS MPOTEKAHUS MPOLECCa.

50. DOmueprus ['mbGb6ca, BBIBOA W aHAIW3 YypPaBHEHUS, HCIOIb30BaHUE
U3MEHEHUs 3TOM (QYHKIMHU B KaU€CTBE KpUTEPHUs IPOTEKAaHUs IIpolLecca.

51. DOwurponus B aauabaTUYECKUX pPABHOBECHBIX U  HEPaBHOBECHBIX
nporeccax. JHTPONMs KaK KPUTEpUId HAIIPaBJICHUS U IIpeieia IPOTEKaHus IpoLecca B
W30JIMPOBAHHOM CUCTEME.

52. DOHTponuss M HEYNOPSJOYEHHOCTb COCTOSIHUS CHCTEMBL. Makpo- Hu
MHUKPOCOCTOSIHUSI cUCTeMBbI. PazoBoe MpocTpaHcTBO. Pa3zoBbie suehKUu. OCHOBHBIE
IIOJIOXKEHUS CTATUCTUKX bonprMaHa.

53.  Owurponus. IlpuBeneHHas TemioTa pPaBHOBECHBIX W HEPABHOBECHBIX
IIPOLIECCOB U CBSI3b UX C U3MEHEHUEM DHTPOIIHUHU.

6 cemecTp:

1. AKTUBHOCTh ¥ KOI(PPUIHUEHT AaKTUBHOCTH OHJICKTPOJIMTOB M HOHOB.
Nonnas cuiia pactBopa. 3aKOH HOHHOM CHJIBI.

2. Buael mnoTeHIManoB, BO3HUKAIOIIMX HA TpaHUIAX paszaena ¢as:

HOBCpXHOCTHbIP'I, BHyTpeHHI/If/'I, BHGI.IIHI/If/'I, rajbBaHH-IIOTCHIIMAJI, BOJIbTAa-IIOTCHIIHAJI,
BHGKTPOXI/IMI/ILICCKI/Iﬁ IIOTCHOHAJI.

3. Bo3HUKHOBEHHE CKayka IOTEHLUHAJa Ha TPaHMIE pPacTBOp—METAILI.
CrpoeHue IBOMHOIO ANEKTPUUECKOr0 CJIOS HAa TPAHULIE PACTBOP—METaILL.

4. BbIBOZT OCHOBHOTO ypaBHEHHSI TEOPUHU a0COIMIOTHBIX CKOPOCTEH pPEeaKIInid.
TpancmuccrnoHHBINA KO3 HUITUCHT.

3. ['a3oBbIe 31eKTpOAbl. BOOOpOAHBINA 3JEKTPOM, €ro TEOPHUs, YCTPOUCTBO.
CranpapTHBIA BOJIOPOIHBINA DJIEKTPO.

6. ['ereporennblii karanu3. Ponbs amcopOuuM B KHHETUKE TIE€TEPOrE€HHBIX
KATAIMTUYECKUX PEAKIUN. DHEPrus aKTUBALMU KATAUIUTUYECKNAX PEAKIIUH.

7. I'omorenHsbIi kaTanu3. KuHeTHKa roMOr€éHHO-KaTATUTUHYECKUX PEAKIU.

8. 3aBUCHUMOCTb KOHCTAHTBI CKOPOCTH OT TEMIEPATypbl. YPaBHEHHE

AppeHnyca. OHeprusi AakTHBaUMU M MNPEIIKCIOHEHUMAIBHBIA MHOXHTENb, WX
ONpENIEIICHUE U3 ONBITHBIX JaHHBIX.

9. 3aBUCHUMOCTh CKOPOCTH MU KOHCTaHThl CKOPOCTH XMMHUYECKON peakuuu OT
temmnepatypsl. [IpaBuno Baut-I'odda. YpaBuenue Appenuyca.

10. 3aBucUMOCTb YJENBHOW © MOJSPHOM AJIEKTPONPOBOAHOCTEN  OT
KOHIICHTpAlluu U pa30aBiIeHUs pacTBOpa. DJIEKTpUUEcKas MPOBOAMMOCTh PAaCTBOPOB
CUJIBHBIX 3JIEKTPOJIUTOB. 3aKOH "KBagpaTHoro kKopHs" Konbppayiia, ypaBuenue ['xoma.

11. KuneTuka BblJ€N€HUS BOJIOPOoJa. BO3MOXHBIE MEXaHU3MbI KATOJIHOIO
oOpa3oBaHUs BOJOPOA.

12.  Kunertuka BbIAEHEHHS KUCIOpoAa. BO3MOXHBIE MEXaHM3MbI AHOJHOIO
oOpa30BaHUs KUCIOPO/IA.

13. Kwuneruka peakuuii B pactBopax. [IlpumeHeHue Tteopun OHHAPHBIX
CTOJKHOBEHMH K peakuusiM B pactBopax. "Memiennsle peakuuu". PaGoTsl
MenmyTkuHa. Poibs pacTBOpUTENS U COJIbBATALIUY.

14.  Kuneruka ¢poToxumuyeckux peakiuil. OCHOBHbIE 3aKOHBI 3TUX PEAKIIH.



KBaHTOBBI BBIXO/I.

15. KunHetMka UENHBIX HEPA3BETBICHHBIX pPEAaKLUH, BBIBOJA OCHOBHBIX
YPaBHEHHUM.

16. Knaccudukarus 00paTUMBIX AJIEKTPOJIOB. OKucIUTENBHO-
BOCCTAHOBUTENbHBIE DSJIEKTPOABl M YPAaBHEHMSI JIsI MX NOTEHLHAIOB (BBIBOX).
XUHTUAPOHHBIN AJEKTPOJ U €r0 UCIIOJIb30BaHUE IS 1eseil uamepenus pH.

17.  Knaccudukanuss oOpaTUMBIX 3JIEKTPOAOB. IJIEKTPOJbI BTOPOro poja.
VYpaBHeHue i1 WX TOTEHIMAIOB (BBIBOM). OJEKTPOIbI BTOPOrO0 poja Kak
CTaHJAPTHBIE TIOJIYIJIEMEHTHI.

18. Krnaccudukamus s1eKTpoXUMUYECKUX Iieneil. KoHleHTpalnoHHbIe Ienn
0e3 nepeHoca u ¢ nepeHocoM. XMMHYECKUE LEMH.

19. Mexnaynaponnas koHBeHIHs 00 DJIC W 2JIEKTPOJHBIX IMOTCHIHMAIAX
(3Hakn  OJIC ®  D2NEKTPOAHBIX MOTEHLUMAJIOB, 3allUCh  IMOJY3JEMEHTOB U
ANEKTPOXUMHUYECKUX 1IENEH, 3aITUCh ANEKTPOIHBIX PEAKIIHIA).

20. Merox cTaumoHapHbIX KOHIEHTpauui bonenmreina.

21. Meroasl U3MEpPEHHUS IEKTPONPOBOAHOCTH. KOHyKTOMETpHS.

22. OCHOBHON TIOCTyJaT XHUMHUYECKONW KUHETUKHU. I[IOHATHUS KOHCTAHTHI
CKOPOCTH PEAaKIHUH U TOPSAKOB peakiuu (YacTHBIX W 0Omux). MOoJEeKYyJISIpHOCTh
peakiuu; MOHO-, OU-, TPUMOJIEKYJIIPHBIE PEAKIIIH.

23. Ilepenampsixenue  Bomopoma. Dopmyna  Tadens.  3aBUCHUMOCTDH
nepeHanpsbkeHus  BoJopoAa OT pas3nuyHbix  (akropoB. [Ipupoga BogopoaHOro
HaIPSHKEHUS HA Pa3IMYHbIX METaJlIax.

24. TlogBWKHOCTH HMOHOB. 3aKOH HE3aBHCUMOIO  JIBUKEHUS  HOHOB
Konppayma. 3aBUCMMOCTh NOJABHKHOCTH HOHOB OT HMX IPUPOIBI, OT HPHUPOABI
pacTBOpUTENA, OT TEMIIEPATYPbl U KOHIIEHTPALUN PacTBOpa.

25. IlonsAtHe TraJbBaHUYECKOTO JJIEMEHTAa. PaBHOBECHO MPOTEKAIOIIAS
AIEKTPOXUMHUYECKAS PEAKLHs B TaJbBaHUYECKOM dJIeMeHTe. Y paBHeHue HepHera s
OJIC ranbBaHHYECKOTO DJIICMEHTA.

26. Ilouarus: "mOpsIOK MO BEIIECTBY (KOMIIOHEHTY)" M "MOpsIOK peakuuu'.
WuTerpanbhblie U nudQepeHianbHble METOAbl ONPEIeIeHHUS OPsIKa PEAKIIUH.

27. lloHATHS: HMCXOOHOE  BEIIECTBO, IPOMEKYTOUYHBIE  YaCTULBI H
MIPOMEKYTOUHBIE BEUIECTBA, MPOAYKTHl pEakiuu. ['OMOTreHHBIE U TIE€TEPOreHHBIE
peakuud, TOMOI€HHO-TeTeporeHHnle  peakuuu. I[lpomeccel  romodasHeie U
rerepodaszHbie, ToMO(pa3HO-TETEPOreHHbIE U TeTePOreHHO-TeTepoda3Hbie. 3aMKHYThIE
U OTKpBITBIE cUCTeMbl. CKOpOCTh XMMHYECKON peakuuu. CKOpOCTh pEeakuuu IO
JAQHHOMY BEIIECTBY M CKOPOCTb PEaKIUd Ha EIUHULY CTEXHOMETPUYECKOrO
kodppurreHTa.

28. TlocnemoBarenbHble peakiuu, AuQdepeHIuanbHble ypaBHEHUS IS
MOCJICTIOBATENBHBIX PEAKIMKA TEPBOTO MOPSAKA. AHaIM3 MHTETPAIbHBIX yPaBHEHUU
JUIS KOHILIEHTPALMM HCXOJHOIO0 BEUIECTBA, NMPOMEKYTOYHOIO BEIIECTBA, KOHEYHOTO
IIPOAYKTA.

29. IlocnenoBarenbHble peakuuu. CBs3b MEXKIY BPEMEHEM JOCTUKEHUS
MAaKCUMAJIbBHOW  KOHILICHTPAIlMM  NPOMEKYTOYHOTO  BEHIECTBA U BPEMEHEM,
COOTBETCTBYIOIIUM TOYKE Mepernda Ha KpUBOM M3MEHEHHS] KOHUEHTpAIMU IPOIyKTa
CO BPEMEHEM.



30. IIpumenenue merona D/C. IToreHmomeTpus.

31. lIpumeHeHME TEOpPUM AKTUBHPOBAHHOIO KOMIUIEKCA K pEaAKLUUAM B
pactBopax. YpaBHeHue bpeHcrena-beeppyMa. 3aBUCMMOCTH KOHCTaHTBhI CKOPOCTH
MOHHBIX peaKIui OT HOHHOU cuiibl pacTBopa. CoiieBble 3 (PEeKTh U UX OOBACHEHHUE.

32. PasBerBiieHHBIE LenHble peakuun. Kunetnka 3tux npoueccos. IIpenens
B3pbIBA U BOCIUIAMEHEHUS, UX UCTOJIKOBAHUE.

33. PasBurHMe mNpenCTaBIEHUH O CTPOEHUU PACTBOPOB  DIIEKTPOJIMUTOB.
OcHoBHBIE NO10KEHU Teopun Appenuyca. Herocratku aToi Teopuu.

34. PactBopeHue TBEpABIX TEI U ra30B B KUAKOCTAX. YpaBHeHue lllykapesa.

35. CBs3b MEXIYy XUMUYECKON U JIEKTPUUECKON SHEPTrUei raibBaHHUYECKOTO
sanemenTa. BeiBog ypaBHenuss s OJ[C ranpBanmyeckoro snemeHta. dopmyna
Hepucra-TropuHa aj1s 3J€KTpOIHOTO MOTEHIIMANA.

36. CnoxHple peakuud. BTopoil mocTynarT XUMHYECKOM  KUHETUKH
(O HE3aBUCUMOCTH  OTAEJIBHBIX  CTaJUi  CIIOXKHOLO XHMMHUYECKOrOo  Ipolecca).
Ob6patumblie peakiun. Kunernka odpatumoii peakiuu 1™ mopsiaka.

37. CnoxhHple peakuuu. BTopol NOCTyJaT XMMUYECKOW KHHETHKH.
[TapannenbHble peakunn. Kunerrnka napamienbHsix peakuuil 17 u 2™ nopsaka.

38. Cnemuduka U OCHOBHBIE CTaJMU TETEPOTr€HHBIX TMpoleccoB. Poib
mup¢y3un. 3akonsl Duxa. CrauuoHapHBII W HECTAlMOHAPHBIH  PEXKUMBI
reTEpOreHHBIX IPOLECCOB.

39. Craauu LENHBIX peakuil: 3apoXkKACHHUE LENH, IPOJI0JKEHUE 1LIENH, OOpHIB
uenu. [IoHsaTHA: 3B€HO LenH, JUIMHA LENH, CKOPOCTh LIEMTHOW PEaKIUH.

40. Teopusi aKTUBHBIX CTOJIKHOBEHUM. ICTOJIKOBAHWE PHEPTrUM aKTHUBAIUM U
MPEIPKCIIOHEHTHI B paMKax 3Toi Teopun. Ctepuyeckuii GpaxTop.

41. Teopus aKTUBHBIX CTOJIKHOBEHHM. OCHOBHBIE MOJOXKEHUS Teopuu. BeIiBOI
YpaBHEHUN [JIs1 KOHCTAHTBI CKOPOCTH OWMOJIEKYJISIPHOM peakuuu (IJi1 MOJEKYII
Pa3HOro copTa U JJIsl OAUHAKOBBIX MOJIEKYJI).

42. Teopus OMHapHBIX CTOJIKHOBEHHUW. BBIBOA ypaBHEHMs UIsl CKOPOCTH M
KOHCTAHTBhl CKOPOCTH PEAKLUHUH MEXKIY Pa3sHOPOAHbIMM udacTthiiaMu. COIOCTaBIICHHE
PACUYETHBIX U SKCIIEPUMEHTAIbHBIX JTaHHBIX.

43. Teopuss TEPEXOJHOrO0 COCTOSIHUA  (AKTUBUPOBAHHBIA  KOMILIEKC).
[ToBepXHOCTh NMOTEHUMANBHON 3HEPIUU, MYTh PEAKUMHU. DHEPreTU4eCKUil mpoduib
IIpolLecca, YHEPTUs aKTUBALUU C TIO3ULUI TEOPUHN MTEPEXOJHOTO COCTOSTHUS.

44. TepMmoauHAMMKa OOPAaTUMBIX 3JIEKTPOXUMHUYECKUX CUCTEM. 3aBUCUMOCTh
O/1C ranpbBaHUYECKHUX AJIEMEHTOB OT TEMIIEpaTyphbl (TeMIepaTypHbld Kod(PPuIueHT
S1C).

45. TepMOOWHAMHYECKHWWA  aCIEKT TEOPUU  IMEPEXOJHOTO  COCTOSHHS.
HcTonkoBaHue MpendKCIOHEHIIMATILHOTO MHOXUTEIS U CTEPUYECKOro (Qakropa
TEOpHUH OMHAPHBIX CTOJKHOBEHHIA.

46. dusnyeckue OCHOBBI TEOPHH Hebas—Xrokkenss—Onzarepa;
3JIeKTpoQopeTHUecKnii U penakcaunoHHble >PdekTel. DPdextst Buna u [ebdas—
QdanpKeHrarexa.

47. @®opmanbHasg KMHETHKA MPOCTBIX OJHOCTOPOHHUX PEAKIMN B 3aMKHYTOMN
cucrteMe. Peaknum HyneBOro, mepBOro, BTOPOro, 'n'"-ro mopsiaAKoB. YpaBHEHUs IS
CKOPOCTEH, KOHCTaHT CKOpPOCTEM JOTHUX pEeaklHil, aHaau3 COOTBETCTBYIOIIMX



YPaBHEHUI, KHHETUYECKUE KpUBbIE. BpeMs monynpeBpalieHusl.

48. Xumunueckas TEPMOJAUHAMUKA 151 XAMUYECKas KUHETHUKA;
MPUHIUITHAIbHAS BO3MOXKHOCTh Y MPAKTUYECKAs pean3aius mnpouecca. XumMuyeckas
KMHETHKA, €€ TEOPETUUYECKOE M IMPAKTUYECKOE 3HaueHue. Pa3nenbl XuMHUYECKOU
KUHETUKU: (hOopMaIbHas KHHETUKA U TEOPHUSI XUMUYECKOW KHHETHUKHU.

49. Yucna nepenoca. OnpeneneHue yncen nepetoca mno 'urropdy.

50. 3JC »>1eKTpOXMMHYECKOW LIENM KaKk CyMMa TallbBaHW- W BOJIbTA-
MOTEHUHUAJIOB. DJIEKTPOJHBIN MOTEHIMAN KaK CyMMa T'aJIbBAHU-II0TEHIIMAJIOB.

51.  DnekTpoaHble NOTEHIMAIbI, NX BOSHUKHOBEHHUE, METOIbI OIIPEICIICHMUS.

52.  DneKkTpoAHbIi TOTEHUHa]. BO3HMKHOBEHHE M METOAbl H3MEPEHUS.
CrangapTHBIM BOAOPOIHBIA 2JICKTPOSI.

53.  Dnektponus. 3akonsl Papanes. Beixoa no Toky.

54.  DIeKTpONpPOBOJHOCTh PACTBOPOB 3JEKTPOJIUTOB. Y AENIbHAS U MOJISIpHAS
AJIEKTPOIIPOBOTHOCTH. BrusHuME pa3nuyHbIX (AKTOPOB HA IJICKTPOIPOBOIHOCTH
AIEKTPOJIUTOB.

55. Dnektpocratuueckas teopusi Jebas u Xrokkens. IIpenenbHbiil 3akoH
Jebas—X1okkens.

56. SBnenue karanmsa. Katanuzatopsl (MOJ0KUTEIBHBIE U OTPUIIATEIBHBIE).
BiisiHue xatanu3aTopoB Ha SHEPTUI0 AKTUBALMU KaTalu3upyemon peakiuu. Karanus
Y XMMHUYECKOE PaBHOBECHE.

57.  SIBneHue MOJISIpU3ALNM JIEKTPOJIOB U €€ MPUYMHBI. BUIBI IOISIpU3aLinH.

[lonp30BaHME pPa3NUYHBIMU TEXHUYECKHUMHU YyCTpoWcTBaMu, Kpome OBM
KOMITBIOTEPHOTO KJIacca M TMPOTPAMMHBIM O00€CTIeUeHUEeM, HEOOXOIUMBIM s
pELIeHUs] TOCTaBJIEHHBIX 3aJa4, He aomyckaercs. lIpu kenanum cryaeHTa MOKUHYTH
npeaenbl ayJuTOPUM BO BpEMs JK3aMeHa HK3aMEHAIMOHHBIM OWJIET TOcie ero
BO3BpAILICHUS 3aMEHSETCHI.

[IpenomaBarenb HMMEET MPaBO IMOCIE IPOBEPKM IHMCHbMEHHBIX OTBETOB Ha
AK3aMEHAIIMOHHBIE BOIIPOCHI ¥ PEIICHHBIX HA KOMIIBIOTEPE 3a7a4 3aJaBaTh CTY/ICHTY B
yCTHOM (opMe YTOUHSAIONIME BOMPOCHI B paMKaX COJEpkKaHUS IK3aMEHAIIMOHHOTO
OwiieTa, BBIIAHHOTO CTYACHTY.

NHble HOpPMBI, PErIaMEHTUPYIOIIME NPOLEAYPY MPOBEACHUS HK3aMEHa,
npeacTaBiieHbl B [10710KeHUN 0 TEKYIIEM KOHTPOJIE YCIEBAEMOCTH U IPOMEXKYTOYHOMN
aTTECTallUM CTYJICHTOB.

9.2. OleHOYHBbIE CPEACTBA JJIA NPOBEACHUS MPOMEKYTOYHOM aTTeCTAIIUMN B
¢opme 3auera
VY4eOHbIM IIJIaHOM 3a4eT 110 JUCHUIUIMHE HE TIPETyCMOTPEH.

9.3.011eHOYHBIE CPEACTBA ISl POBEACHHUS MPOMEKYTOYHOM aTTeCTANMHU B
(hopMe KypCcOBOro NMpoeKTa UM KypcoBOil padoThl
1. Illkama ouEHHBaHUS KypCOBOMPAOOTHI — «OTJIMYHOY», «XOPOIIOY,
«YJOBJIETBOPUTENBHOY, «HEYJOBIECTBOPUTEIHHOY.
2. [IpumepHas TemaTUKa KypcoBOil paboThl (6 cemecTp).
1) Craructuueckuii pacueT BKJIAIOB pa3IUYHbIX BUJOB JBUKEHUS B
TepMOIUHAMHUYECcKUe QYHKIUU UEaTbHOTO rasa.



2) DOMIOUpUYECKHME METOAbl pacueTra TEeIUIOT CrOpaHus OpraHUYEeCKUX
COECIMHEHU .

3) TemnoeMkocTb. MeToabl pacuera TEIUIOEMKOCTH. DMIHUPUYECKHE METOIbI
pacyera TerjI0eMKOCTH.

4) DOMnupuyeckhe METOJbl pacuera TeIIoT O00pa30BaHMsSI OpPraHUYECKUX
COEIMHEHU.

5) Ourponus, pacyeT aOCONIOTHOTO 3HayeHUsi HTpornuu. llpubnmxeHHbIE
METO/Ibl pacueTa CTaHIapTHOW SHTpONUH Mpu Temiieparype 298 K.

6) XUMHYECKOE DPABHOBECHE B HEUACAIbHBIX Ta30BbIX CHUCTeMaX. MeTObl
pacuera pyruTUBHOCTH.

7) ®a3zoBbie W MeMOpaHHBICE PAaBHOBECHS B JIBYXKOMIIOHEHTHBIX CHCTEMax
(kprockomusi, 50yJIITHOCKOIHS, OCMOC).

8) TeopeTrnyeckue OCHOBBI (PU3UKO-XMMHUECKOTO aHAIN3A.

9) Tepmuyeckuil aHanu3, BU3yadbHbIA METO/ U METOJ KPUBBIX «TeMIepaTypa —
BpEMSI».

10) TeopeTudeckre OCHOBBI MIPOIIECCOB IKCTPAKIIUH.

11) ABTOKaTaTUTUYECKHUE U KOJeOaTEIbHBIE PEAKIIUH.

12) KuneTtuka peaxkiuii ¢ MUMMOOMIM30BaHHBIMU (hepPMEHTAMMU.

13) ®otoxumuss u doTtoxumuyeckue peakuuu. KuHeTnka (POTOXMMHYECKUX
pEaKIUu.

14) JleiicTBuEe W3JIy4eHHUsS] BBICOKMX HHEPrUi HA XUMHUYECKHE CUCTEMBI U €ro
UCIIOJIb30BAaHUE B XMMUYECKON TEXHOJIOTHH.

15) Hcnonb3oBaHWe KBaHTOBO-CTATHCTHYECKOIO 3aKOHA  pacCHpeAesICHUs
MOJIEKYJI [10 3HEPTUAM IJIEKTPOHHOTO BO30YKICHUS B XUMUYECKON KMHETHKE.

16) MoHOMOIIEKYJISIpHBIE PEAKIIUU U TEOPHUSI AaKTUBHBIX CTOJIKHOBEHHUIA.

17) bumonexkysipHbIE peaKIUU U TEOPUSI AKTUBHBIX CTOJIKHOBEHUM.

18) Teopuss mnepexogHoro coctosiHus. (OCHOBHOE ypaBHEHHE TEOPHH.
Pa3nnuHbie OpMBI OCHOBHOT'O YPABHEHUS TEOPUN aKTHBUPOBAHHOTO KOMILIEKCA.

19) IloBepXHOCTH NOTEHLUAILHON YHEPTUU.

20) CoBpeMEeHHbIE TEOPUU TETEPOTCHHOI0 KaTaius3a.

21) XuMHu4eCcKkue peakiiui B pacTBOpaXx.

22) KuneTturka 3JIeKTPOIHBIX ITPOIIECCOB.

23) CrpoeHue JBOWHOTO DBJIEKTPUYECKOTO CJIOA W MEXaHU3MBI  €ro
BO3HUKHOBEHUS.

CTyAeHT 10 COIVIACOBAHMIO C IIPENOAABATEIIEM MOXKET CAMOCTOSTEIBHO
BBIOpaTh OOBEKT KypcoBOM pabOThl Ha 0a3e OpraHu3aluu WU MPEINPHUSTHS, Ha
KOTOPOM TIPOBOJIUTCS MTPAKTHKA WIIM HAYYHO-UCCIIeI0BaTeNbCcKas padoTa.

KypcoBaspaboTa MOKeT SIBIATHCS 3TallOM MOATOTOBKH K Hanucanuio BKP.

3. Kputepuu uTOroBo# OLIEHKH 32 KypCOBYIO paboTy.

Tabmuua 6. OueHuBaeMble MOKA3ATENH ISl IPOBEACHUS TPOMEKYTOUHOM aTTECTALUU
B (hopme KypcoBoi pabOTHI

No paznena HaumeHnoBanue paznena bayuiel o mikane ypoBHs

TepMmuHbI 1 onpeneneHus Bere 6a3oBoro— 2
basosslii — 1
Hwxe 6a3oBoro — 0




Bsenenne Brimze 6azoBoro— 2
bazoBsrii — 1
Hwuxe 6a3oBoro — 0

1 OO0mas yacTs Brrie 6azosoro— 10
(0G30p smTEpaTyphl TO TEeMe KypcoBoi paboTsel, | bazoBbrii — 7
olucaHWe TMpobsieM, CylecTBymux B obnacth, | Himke 6a3oBoro — 0
Kacarolencst TEMbI KypCcOBOH pabOThI)

2 IIpakTuyeckas yacTh Beimie 6azoBoro— 10
(pacueTHoOe 3a7aHKE TIO TEME KypCOBO PabOTHI) bazoBsrii — 7
Huxe 6azoBoro — 0
3akiroueHue Beiie 6azoBoro— 3

ba3oBsrit — 2
Hwxe 6a3oBoro — 0

CHOHUCOK MCIIOJIB30BAHHBIX UCTOYHHUKOB Beime 6azoBoro— 2
bazoBerii — 1
Hxe 6a3osoro — 0

Kpurepun uTOoroBoit oreHk# 3a KypcoByropadoTy:

«OTIUYHO» — TIpU cymMe OasuioB ot 28 1o 30;

«XOPOIMIO» — MPU CyMMe 0ajuioB oT 24 10 27;

«yZIOBJIETBOPUTEIHHOY» — MpHU cymme 6amos ot 20 1o 23;

«HEYIOBJIECTBOPUTEIILHO» — MIpHU cymMMe OaiioB MeHee 20, a Takke mpu 000
Ipyroi cymme, eciu mo pazgenam «OoOmas dacte» wnn/u «lIpaktudeckas 4acTby
pabota umeet 0 GaIoB.

4. B mpouecce BBIIOJHEHUS KypCOBOM paOOThl PYKOBOJUTEIb OCYLIECTBISET
CUCTEMATUYECKOE KOHCYJIbTUPOBAHHUE.

5. JlononHuTenbHbIE POLETYPHBIEC CBEACHHUS:

- CTYJEHTbl BBIOMpAIOT TeMy [UJIi KypCOBOM pabOThl CaMOCTOSATENIbHO W3
MPEI0KEHHOI0 CIUCKA U COIIACOBBIBAIOT CBOM BBHIOOP € MPENOAaBaTeIeM B TEUEHUE
JIBYX TEPBBIX HEJleTh O0YUCHHUS;

- IPOBEPKY U OLIEHKY pabOThl OCYIIECTBIIIET PYKOBOAUTENb, KOTOPBIM TOBOIUT
0 CBeAeHUs OOydYaromiero JOCTOMHCTBA M HEIOCTaTKU KYpCOBOM paloOThl U ee
otieHKy. OlleHKa MPOCTaBISETCS B 3aUETHYI0 KHI)KKY OOy4YaroIlerocs M BeIOMOCTb
JUTsL KypcoBoi paboThl. Ecnu 00yuaromuiics He COTJIACEH C OLIEHKOW PYyKOBOJMTEIS,
IPOBOAMUTCA 3alluTa paboThl Mepel] KOMUCCHEH, KOTOPYI0 Ha3HAdaeT 3aBeAyIOLIUi
kadeapoii;

- 3allUTa KypcoBOW pabOThl MPOBOAMUTCS B TEUEHHUE JBYX MOCIEIHUX HEIENb
ceMecTpa M BBINOJHAETCA B (popMe yCTHOW 3aluThl B BUJIE AOKIAZa U MPe3eHTAINH
Ha 5-7 MUHYT C IOCJIEYIOUIUM OTBETOM Ha MOCTABIIEHHBIE BOIIPOCHI, B X0J1€ KOTOPBIX
BBISICHSIETCA ITyOMHA 3HAHUM CTYAEHTa U CAaMOCTOSITEIbHOCTD BBITTOJIHEHHS paOOThI;

- paboTa He MOAJIEKUT 00s3aTEIIbHOMY BHEUTHEMY PELIEH3UPOBAHMUIO;

- KypCcOBbI€ pabOThl XpaHATCS Ha Kadeape B TEUEHUE TPEX JET.

10. MeToan4yeckue peKOMEHIALMH 110 OPraHU3ALMU U3YUYeHU s AU CIUTIIHHBI
CryneHThl epe; Ha4ajloM M3Y4Y€HHS JUCUUILIMHBI O3HAKOMIIEHBI C CUCTEMaMU
KPEJIUTHBIX €AUHUI] M 0aTUTbHO-PEHTUHTOBON OIICHKHU.



CTyneHTsl, U3ydalollue IUCHUIUIMHY, OO0ECIEeYMBAIOTCS  DIEKTPOHHBIMH
U3JAHUSIMU WM JTOCTYIIOM K HHUM, Y4eOHO-METOJWYECKUM KOMIUIEKCOM IO
JUCUUIUIMHE, BKIIOYas METOANYECKUE YKA3aHMSI K BBIITOJIHEHUIO IPAKTUYECKUX padoT,
BCEX BUJIOB CAMOCTOSTEIbHOMN pabOTHI.

B yueOHblli TmpollecC PEKOMEHIYETCSl BHEIpPEHHE CYOBEKT-CyObEKTHOM
NEAArorn4eckoi TEXHOJIOTUH, MPU KOTOPOM B PACHMCAHUM KaXXAOI'0 IPEroaaBaTess
OIpEENAETCS] BpEMsl KOHCYJIbTAllMM CTYIEHTOB IO 3aKPEIJIEHHOMY 32 HUM MOJYJIO
JUCLUIUIMHBIL.

11. BHecenne n3MeHeHUI U TOMOJHEHUA B PA004yI0 MPOrpaMmy AUCHUIIAHBI
ConmepxaHue paboyux MOporpaMM JUCHMIUIMH — €XKETrOJAHO OOHOBISETCS
MPOTOKOIaMH 3acenanuil kadenpsl mo yrBepxkaeHHoOU «llojokeHueM o CTPyKType,
cojiepkaHu U 0OpMIIEHUU pabOYMX MPOorpaMM JUCIUIUIMH MO 00pa30oBaTelbHBIM
nporpammam, cootBercTByommM OI'OC BO ¢ ywyerom npodeccrHoHambHbIX
CTaHJIapPTOB» (OopMe.



punoxenue

®enepalibHOE rOCYAApCTBEHHOE OI0/PKETHOE 00pa30BaTEIbHOE YUPEKICHUE
BBICIIEr0 0Opa3oBaHuUs
«TBepckoii rocyrapcTBeHHbINH TEXHHYECKHH YHUBEPCUTET»

Hanpasnenune noarorosku cnenuanuctos 04.05.01 dynpamenTanbHas U NpUKIAIHAS
XAMMUS

[Tpodwmis — @apmarieBTHICCKAS XUMUS

Kadenpa buorexnonoruu u xumuun

Jucunnnvuaa «Puzndeckass XUMHUS»

Cemectp 5

3K3AMEHAIIMOHHBINA BUJIET Ne 1

1. 3amanue 1 IPOBEPKH YPOBHS «3HAThY — Wik 0, i 1, wnu 2 6armna:
Xumuyeckass TepMoauHamMuka. (OCHOBHBIE TOHSATHUS U OIpPEIEICHUS
TePMOJIUHAMHKH. TeruioTa u paboThl Pa3IUYHOTO POJIA.

2. 3aganue ajs NpOBEPKHU YPOBHS «yMeTb» — wiu 0, nunu 2 Oasa:

MonsipHagTeII0eMKOCThIBY OKUCUYTIIEPOJATPUIIOCTOSSHHOM IaBIeHUUB /[ x/(Tp
an'Moub) BremmeparypHomunteppane 300-1400 Kpasma 6,3957 + 10,1933-1073-7-
35,333-107- T°. BoIUMCIUTEM3MEHEHUEIHTPOIIMMIIPHHATPEBAHUMIBY OKMCHYTIIEPOIA0T
500 no 1000°CrnpunocTossHHOMIABICHUU.

3. 3aganue 11 IPOBEPKH YPOBHS «yMeTby — wiH 0, uinu 2 6ana:

PaccuntaTp3MEHEHUEIHTPONIMUBIIPOLIECCEHATPEBAHUS | MOJSAPTYTHOT — —
77°Cno  25°C. TemnoramnasneHusprytunput = —38,9°Cpasna 11,58 Ik 1]
yaenbHasTemI0eMKocTbTBepaoipTyTHC: = 0,138 Jhx ' K, kunkoiprytuCyx =
0,140 — 2,86 107°T(Tx ! - K!). Aromusiisecprytupasen 200,6.

Kpurepun uToroBoii oueHKH 3a IK3aMeH:

COTIUYHO» - TIPU CyMMe OaIJIOB 5 niu 6;

«XOPOIIO» - IPH CyMMe 0auioB 4;

«yIOBIIETBOPUTEIHHO» - IPU CyMMe 0aioB 3;
«HEYJIOBIIETBOPUTEIBHOY - ITpH cymMe OasutoB 0, 1 unu 2 Gana;

Cocraputens: no11. kadeapsr BXC W.I1. llIxuaeBa

3aBenytromuii kadenpoit bXC M.I'. Cynbman



denepanbHOE rocy1apCTBEHHOE OIOIKETHOE 00pa30BaTEIbHOE YUPEKICHHUE
BBICILIETO 00pa30BaHMUS
«TBepckoil rocy1apcTBeHHbINH TEXHHYECKHH YHUBEPCUTET»

Hanpasnenue noaroroBku crenuaiucto 04.05.01 dynpamenTanbHas U IpUKiIagHas
XAMUS

[Tpodwmis — @apmarieBTHICCKAS XUMUS

Kadenpa buorexHonoruu u Xumun

Jucnuminna «@u3ndeckass XuMus»

Cemectp 6

3K3AMEHAIIMOHHBINA BUJIET Ne 1

1. 3aganue 115 TPOBEPKU YPOBHS «3HATH» — Ui 0, vwum 1, nim 2 Gannia:
@opmanibHas kuHeTHKA. [[OHATHE CKOpOCTH XUMHUYECKOW peakunu. OCHOBHOM
MOCTYJIaT XUMUYECKON KMHEeTUKU. KoHCTaHTa CKOpOCTH.

2. 3aganue aJsi MPOBEPKHU YPOBHS «yMeTh» — wiu 0, uinu 2 Gasa:

MoHOXJIOpYKCYCHAasi KUCJIOTa MPU JAEUCTBUU BOJbI MEPEXOAUT B TJIMKOJIEBYIO.
Peakuust mpoTekaet no ypaBHEHHUIO:

CH>CICOOH + H,0 — CH2(OH)COOH + HCI.

[Ipu GomnbiIoM M30BITKE BOJBI PEAKIMS SIBISETCS MCEBIOMOHOMOJICKYIJISIPHOM.
Ha ocHOBaHMU NPUBENECHHBIX JAHHBIX BBIYUCIUTH KOHCTAHTY CKOPOCTH PEAKIIUU U
OMpEeNeNuTh, 4Yepe3 CKOJIBKO BPEMEHHM BCE TpPHU KHUCIOThI MPUCYTCTBYIOT B
HKBUBAJICHTHBIX KOJIMYECTBAX.

Bpewms orbopa npoObl, MUH 0 600 780 2070

O6sem NaOH, wu3pacxomoBanHoro Ha | 12,9 15,8 16,4 20,5
3

TUTPOBAHUC, CM

3. 3amanue 715 IPOBEPKH YPOBHS «yMeThb» — uiu 0, uim 2 6anna:

Haiitu BenuumHy OSKBHBadeHTHOH siexrponpooanoctd (M%) mis KBr wu
spdextuBHbIl  KO3pPuHent auddysun snexrpoiaura Dap mpu 18°C, ecnm
HOABWKHOCTH HOHOB K* 1 Br paBHBI Ip 5TOM, COOTBETCTBEHHO: 64,6 107 (CMm - M -

5kB ) 1 68,210 (Cm M2 1-5kB ™).

KpuTtepun uToroBoii OlieHKH 32 IK3aMeH:

«OTIUYHOY - TIPU CyMMe OaiioB 5 uiu 6;

«XOpOILIO» - IPU CyMMe 0aJioB 4;

«yJIOBJIETBOPUTEIHHO» - IIPH CyMMe 0auioB 3;
«HEYIOBJIECTBOPUTEIHLHOY - IpH cyMMme OasutoB 0, 1 nim 2 G6anna;

Cocrasutens: no11. kadeapsr BXC N.II. UlkuneBa

3aBenyromuii kadenpoit bXC M.T". Cynbman



