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PaGouas nporpamma aucUMIIMHBL «Pu3ndeckass XUMHS» Ui 00y4aroUmxcs 110
nanpapnenuo noarorosku 04.03.01 Xwumus, cocraBnesHa Ha ocHoBaHHH DenepanbHOro
rocyaapcTBEHHOro 00pa3oBaTeNBLHOrO cTanjaapra Bbicuiero oOpaszoBaHus — OakaraBpuar 1o
HanpasiaeHuio noarotoBkd 04.03.01 Xumus, yTBepKIACHHOro mnpHkazomM MuHHCTEpCTBa
oOpaszosanus 1 Hayku Poccuiickoii ®exepaunn ot 17 niong 2017 r. Ne 671 (¢ u3Mm. u 1om.),
[lopsaaka  opraHM3auMM W OCYLUECTBJICHHS  0Opa3oBaTeNbHOM  OEATENBHOCTH 110
ofpasoBaTenbHLIM  MPOrpaMMaM  BhICIIEro o0pa3oBaHWs — nporpammaM GaxanaBpuarta,
nporpaMMaM  CrelHajuTeTa, MporpaMMaM  MarmcTparypbl, YTBEPXKICHHOTO MPHKA30M
MununcTepersa HaykH W Bbiciuero odpasosanus Poccuiickoit @eaepaunn ot 06 anpens 2021 r.
Ne 245 (¢ u3M. M 101.). B COOTBETCTBHH C Y4EOHBIM MJIAHOM, YTBEPKIACHHBIM YYEHBIM COBETOM
GI'BOY BO «Jlonl'V» ans naGopa 2024 roaa.

PazpaboTunku:

3aseayowmii Kadeapoit husnyeckoit XuMHK,
/1-p XHM. HavK B.M. Muxanbuyk

7

npodeccop kadeapbl GUIHIECKON XHMHH, :
JI-P XHM. HAYK W i H.H. Benas

Pabouas nporpamma yTeepskaeHa Ha 3acesaHnu Kapeapb! GpU3HIeCcKoi XHMuH,
ITporokon o1 26.03.2024 r, Ne 14

3aseayrownii kadeapoit B.M. Muxanbuyk

COI'JTACOBAHO:

Hexan xunmnueckoro axkynbreTa I.C. baxTun
28.03.2024 r,

Yuebno-meToanyeckas KOMHCCHA XHMHYECKOro dakybTeTa.
[lporokon or 27.03.2024 r. Ne 2.
[peacenarens ' P.H. Jlbira
PvkoBoautens ocHOBHOM npodeccuoHanbHOM
o0pa3zoBare/IbHOM NPOrpaMmbl,

2-p XHM. Hayk, npod.

28.03.2024 r.

B.M. Muxanbuyk

eceel
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1. MECTO JJUCLIMITIJINHBI B CTPYKTYPE OBPA3OBATEJILHON ITPOITPAMMGBI

1.1.  TpeGoBaHus K NMpeiBAPUTEIbHOIN MOATOTOBKE 00YYaIOUIUXCS, MPEALIECTBYIOINE
U COITyTCTBYIOLME IUCHUIUIMHBI, HA KOTOPBIX OCHOBBIBAETCSI U3yUEHUE TAHHOM:

6a30Basi MOArOTOBKA 10 HEOPTAHUYECKOM 1 aHATUTUYECKON XUMUU, MaTeMaTHKe U GU3UKe
B 00BEMe, PETyCMOTPEHHOM TPOTPaMMOii OaKalaBpHara;

JUCLUIUIMHBL TMporpammsl OakanaBpuata: Heopranuueckas Xumus, AHaJIUTHYECKas
xuMmus, MatemaTnka, Ou3nka.

1.2.  JMcUMIUIMHBI, KypCOBble paOOTbl U MPAKTUKH, A KOTOPBIX OCBOEHHE JAHHOMN
JUCIUIUIMHBI HEOOXOIMMO KaK IPEeIIeCTBYIOLIEE:

XuMuyeckass TEXHOJIOTHs, BBICOKOMOIEKYJApHBIE COENMHEHUS, OJIEKTPOXUMMS,
Kypcogas pabora o puznueckoit xumuu, YdeOHas MpakTHKA: 03HAKOMHUTEIbHAS (00s13aTenbHas),
[Ipou3sBoacTBEeHHAs IPAKTUKA: IPEIAUIIOMHAs (00s3aTeNIbHAS ).

2. OIMMCAHUE JUCHUITIIMHDBI

2.1.  OOmas xapakTepucTHKa

HaumMeHoBaHue nokasaresns 3HaueHue nokasaress
HazBanne o6pazoBaTenbHOM MPOrpaMMbl 04.03.01 Xumus (IIporpamma 6akanaBpuara:
Xumusi)
udp 1 Ha3BaHHE B COOTBETCTBUH C b1.b.18 ®usnueckas Xumus
y4eOHBIM TIJITAHOM
YacTte 00pa3zoBaTeIbHON MPOrpaMMbl bazoBas yactb
KonnuecTBO 3a4eTHBIX €QUHULL / BCETO YacOB 16 /576

2.2.  Pacmpenenenue yacoB 1o opMam U repruoaaM 00ydeHHUs

OO011ee KOJIMYECTBO YacOB
®opma o % CaMOoCTOS-
S| Q | nekum- | mabopa- | MpakTH- | TEIbHOU dopma
00yueHwus 2| 2 BCErO
S | OHHBIX | TOPHBIX | YeCKHX | pabOTHI + KOHTPOJIS
KOHTPOJTb
Ounas 3 5 68 85 0 135 288 dK3aMeH
3 6 51 102 0 135 288 9K3aMeH
Ounas,
BCEro 119 187 0 270 576
OunHo-3a049Has 3 6 20 25 0 243 288 9K3aMEH
4 7 15 30 0 243 288 dK3aMeH
OuHo-
3204HAasi, BCEro 35 55 0 486 576

3. HEJU JUCLUTUTAHGI

Llens TUCIMTUTUHEL:

- nefarornyeckasl — IMOJTOTOBKA  CIICIUATMCTOB-XUMHUKOB, KOTOPBIE yMEIOT
NPUMEHSATh BCE BO3MOXXHOCTHM COBPEMEHHOW (DHM3MYECKOW XUMHHU JJIsl PEIICHHS TEKYIIHX
XUMHUYECKHUX MpodIIeMm;

- IMJAKTUYECKasi — YCBOCHHE 3HAHUM, MMPEyCMOTPEHHBIX MPOrpaMMoii, Oiaromaps
IeJICHANPaBICHHOMY COTPYTHHUYECTBY IPENOaBaTeNsl U CTYICHTA;

- METOIMYECKasl — BBIICNUTh TIJIABHOE 3BEHO B KAaXIOW Teme, 4To Oyner
CHOCOOCTBOBATh (YOPMHUPOBAHHUIO OCHOBHBIX TOHSATHH IO Kypcy, (HOpPMHUPOBaHHMIO 3HAHUN B
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PE3YJIbTATC aKTUBHU3ALIUH IM03HABATCIILHOM ACATCIIBHOCTH CTYACHTOB, MPUMCHCHHUEC PA3JIMYHBIX
MECTOAOB aKTHBHOI'O OGy‘IGHI/IH.

4. KOMITETEHIH OBYYAIOIMEI'OCA, @OPMUPYEMBIE B PE3YJIPTATE
OCBOEHNMA KOMIIOHEHTA OBPA30OBATEJIBHOU ITPOT'PAMMBI, UX NTHIAMKATOPBI
N ITNTAHUPYEMBIE PE3VIJIbTATBI ObYUYEHUM A

Komnerenumu NHaukatopsl PesynbraTel 00ydeHus
OIIK-4. Cnocoben OIIK-4.1. Ucnons3yer | OIIK-4.1.1. 3HaeTr OCHOBBI  pEIICHUSA
TUTAaHUPOBATh pabOTHl | 0a30BBIE 3HAHMA B | MAaTEMaTHYECKUX M (DU3MYECKHX 3a/1a4 TpU
XUMHUYECKON o0lacTH MaTeMaTHKH | MJIaHWPOBAHUU pabor XUMHYECKON
HAIpPaBJIEHHOCTH, u ¢buznkn IpU | HaNIPaBIEHHOCTH
oOpabatbIBaTh U wianupoBanuu pabot | OIIK-4.1.2. YmMeer  uHTepHpeTUpOBaThH
UHTEPIPETUPOBATH XUMHUYECKON pe3ysbTaThl XUMHUYECKUX HAOMIOACHUN C
IIOJIyYEHHBIE HaIpPaBJIEHHOCTH, UCMOJIb30BaHUEM (PU3MUECKUX 3aKOHOB U
pE3YyIbTATHI € oOpabaTbIBaeT JaHHBIE | IPEJICTABICHUH, 00padaThIBaTh TaHHBIE C
HCIIOJIb30BAHUEM C  HCHOJb30BAaHUEM | UCIIOJIB30BAaHMEM CTaHIAPTHBIX CHOCOOOB
TEOPETUUECKHUX CTaHJIapPTHBIX anmMpOKCUMAIIMU YUCIIEHHBIX XapaKTEPUCTUK
3HAaHUU U croco0oB
MIPAKTUYECKHUX anmnpoKCUMauu
HAaBBIKOB PELICHUS YHMCJIEHHBIX
MaTeMaTHYECKUX U XapaKTEPUCTUK
¢bu3nyeckux 3anaq

5. I[TPOI'PAMMA JJUCHUTJIMHBI

HazBanue teMnl

Kpatkoe coneprkanue TeMsbl (BOIIPOCH! TEMBI)

Pazoen 1 «Xumuueckas mepmoounamuxay

Tema 1.

HyneBoii u nepBsIit
3aKOHBI
TEPMOJIUHAMUKHU.

TepMoAMHAMMYECKHE CHCTEMBI, IapaMeTpbl U  IPOLECCHI.
BayTtpennss sHeprus, Terora wu  pabora. Hyneoit  3akoH
TEPMOJMHAMHUKH M €ro TOCTYyJaThl, TeMmIepaTypa Kak (YyHKUIUsS
COCTOSIHUS, YCIIOBHE TEPMOANHAMHUUECKOro paBHOBecHs. [1epBblil 3ak0H
TEPMOJAWHAMHKH, (HOPMYITUPOBKM M MATEMAaTHUYECKUE BBIPAKCHHUS.
PaGora pacmumpeHus uAeadbHOrO Ta3a B pa3iIM4YHBIX IpoLEccax.
Kanopuueckue ypaBHeHUs 1 KO3PPHULIHEHTHI. AaradaTuyecKuii mporecc
B MJEAIbHOM Tra3e. TemIOeMKOCTb NpU IOCTOSHHOM 00BeME U
TEMIIEpPAType, 3aBUCUMOCTh TEIUIOEMKOCTH OT TemIepaTyphl. Terora
mporecca MpU IMOCTOSSHHOM 00beMe M IpU TOCTOSHHOM JIaBJICHMH.
CrangapTHble COCTOSIHUS M YCIIOBUS, IPOCTHIE BEIECTBA. 3aKoH ['ecca,
TEPMOXUMHUYECKHNE CXEMBbl. BbluncieHne CTaHIapTHOM SHTAJIBIHUU
peakiMu C MCIOJIb30BaHUEM CTaHIAPTHBIX TEIJIOT OOpa3oBaHMA,
CrOpaHUsl, PaCTBOPEHMUs, pa3BefeHUs. [IprOIMKeHHbIE METObI pacueTa
TEIIOT 0Opa30BaHUs, »JHEpPrus CBSA3M AaTOMOB B  MOJIEKYJIE.
TemmneparypHasi 3aBUCUMOCTb 3HTQJIBIIMU PEAKIMH, YPABHEHUS 3aKOHA
Kupxrodda.

Tema 2.
Bropoit 3aKOH
TEPMOJUHAMUKHU.

[Toctynatel Knay3suyca u KenbBuna. [lukn Kapno, paBeHcTBa
Knaysuyca. @yHKUMS COCTOSHUSI <«OHTPONHS», €€ H3MEHEHHE B
PaBHOBECHBIX U HEPABHOBECHBIX Iporieccax. O0benuuennbii [ u 11 3akon
TEpPMOAVHAMUKH, OCHOBHOE TEPMOJIMHAMMUYECKOE TOXKIECTBO. Bropoi
3aKOH TEpMOJMHAMHKH B  (dopmynupoBke IlpuroxwmHa. 3akoH
BO3pACTaHUsI DHTPONUHU, KPUTEPHH MNPOTEKAHHUS CaMOMPOU3BOJIBHBIX




IIPOLIECCOB U COCTOSIHMSI PaBHOBECHSI B HM30JIMPOBAHHOM CHCTEME.
[Tpon3BOACTBO SHTPONUHM TPHU YCTAHOBIEHHWH TEIJIOBOrO OasaHca.
N3menenne SHTpONUHU TPU MPOTEKAHUU MPOM3BOJILHOTO TIpoliecca B
MPOU3BOJIBHOM cHUCTeME. OHTPONHUS B pa3IMUHBIX I[poleccax ¢
HACAJIbHBIM Tra3oM, H3MCHCHHC OHTPOIIMH IIPpH (1)213OBBIX nepexonax.
DHTpONUs U TEPMOJIMHAMHYECKAsi BEPOSITHOCTh, ypaBHEHUs bonblimaHa.
Teopema Hepncra u mocrynar [lmanka. CBoiicTBa BemIiecTB BOJM3H
abCOIOTHOTO HYJIS TEMIIEPaTypPbl, BEIYUCICHUS SHTPOIIUU CUCTEMBI TIPU
MIPOU3BOJILHOM TEMIIEPATYPE.

CBobOoanas sHeprus ['n66ca u cBo6oHas sHEeprus [ enbMromibia
— (yakmum  cocrosHMS ~ cucTeMBl. Kputepum  paBHOBEeCHsS U
CaMOIIPOU3BOJILHOTO MPOTEKAaHUs TMPOIECCOB B 3aKPBITHIX CHCTEMax.
TepMoMHAMUYECKHE TIOTSHITMABI U XapaKTEPUCTUICCKUE PYHKITHH, UX
€CTECTBCHHBIE TIepEeMEHHBIE. DyHIaMeHTalbHbIE ypaBHEHUS
TEPMOJWHAMHKH. 3aBHCHMOCTh CBOOOMHOW dSHepruu [ubbca wu
cB0OOAHOM 3Heprun ['enbpMromnpiia OT TeMneparypsl. Biusaue naBinenus
Ha CcBOOOMHYIO HSHeprum [mOOCa WIOEaNBHBIX W peaJbHBIX Ta30B.
OyrutuBHOCT U Kodhduuuent  ¢yrutuBHocTH.  Kpurtepun
TEPMOJUHAMHUYECKOTO PABHOBECHUS U CAMOIPOU3BOIHHOIO MPOTEKAHUS
MPOLIECCOB B  OTKPBITBIX CHUCTEMaX, XWUMHUYECKUH TOTEHIIHAIL.
CootHomenue MakcBemia, ypaBHeHust [ub6ca-/rorema. OOrue
KPUTEpUU TEPMOJUHAMHYECKOTO PABHOBECHS M CaMOIPOU3BOIBLHOTO
MPOTEKAHUS TPOIECCOB B HW30JMPOBAHHBIX, 3aKPBITBIX W OTKPBITHIX
CUCTEMaX.

Tema 3.
TepmonnHamuueck
0€ paBHOBECHE U
CaMOIPOU3BOJILHOE
MIPOTEKaHUE
MPOLECCOB.

Tema 4.

dazoBas
paBHOBECHE B
OJTHOKOMITOHCHTHBI

X CUCTCMax.

VYcnoBust paBHOBecHst (a3 B OJHOKOMIIOHEHTHBIX CHCTEMaXx.
da3oBble Mepexopl MEPBOro0 M BTOPOrO poja, U3MEHEHHE MOJIbHOMN
SHTPOINHUHU, MOJBHOTO 00BEMa, TEIJIOEMKOCTH, HW30TEPMHUUYECKOM
CKMMAaeMOCTH U u3o0apuyeckoro  koddduuueHta 00BEMHOTO
pacmpenus. JlaBieHuWe HACHINIEHHOTO Mapa W €ro 3aBHCUMOCTH OT
TemnepaTypbl, ypaBHeHue Kianelipona-Knaysuyca. IlpaBwio ¢a3
I'n66ca.

Juarpamma cocTosiHUS BOABI, (a3oBble MOJs, (UTYypaTUBHBIE
TOYKH, JTHHUU (Ha30BBIX PABHOBECHW M WX ypaBHEHHWs, TPOHHAS TOYKa,
KPUTHYECKOE COCTOSIHME, 3aBUCUMOCTh TEMIIEpaTypbl IUIABICHUS BOJbI
OT maBieHus. JlnarpaMma COCTOSIHUSI TUOKCHIA yTieposa, CyOmmmManus
u pecyOnumarnuu. JluarpamMmma COCTOSIHMS Ce€pbl, MeTacTaOMJIbHbIE
COCTOSIHUSI, OHAHTUOTPONHBIE (a3oBbie mepexoabl. Jmarpamma
cocTosiHusl OeH30()eHOHa, MOHOTPOIIHBIE (a30Bble MEPEXO/bl, MPABUIIO
OcTtBasba.

Tema 5.
TepmonnHamuka
pacTBOpPOB.

PactBOpsl, omnpeaenenne U kinaccudukanusa. Ilapamerpsl,
XapaKTEpPU3yIOIMEe COCTOSIHUE pPAcTBOpa M €r0  KOMIIOHEHTOB.
[TapuumanbHble 1aBlIeHUs], TAPLUUATIBHBIE MOJIBHBIE TEPMOJINHAMUYECKUE
BEIMYMHBI. BHyTpeHHss »3Heprusi, HHTpomMs, CBOOOAHAs JHEPIUs
['enbMronsia naeanbHbIX pacTBOPOB ra30B, XUMHUUECKHUI MMOTEHIMAT UX
KOMIIOHEHTOB. PaBHOBEecHME€ JKHUIKWUW pAacTBOp — HACHILICHHBIA Map,
BBIpQ)KEHUE XMMHUYECKOr0 IMOTEHIMajda KOMIIOHEHTOB PacTBOpa 4epe3
JaBJICHUE HACHIIIEHHOTO Tapa 1 (yrUTHBHOCTH. 3aKoHBI Payist u ['enpw,
uaeanbHble pacTBOpbl. OTKIOHEHMsI OT 3akoHa Payns, peanbHble U
IpeleabHO pa30aBiICHHbIE pPACTBOPHI, AKTUBHOCTb KOMIIOHEHTOB
pacTtBopa, K03 PHUIMEHT aKTUBHOCTH.

Tema 6.

ITepBoiii 1 BTOpO#l 3akoHbl KoHoBanoBa. @a3oBble guarpamMMbl
OMHAPHBIX PacTBOPOB JIETYUHX KHUJIKOCTeH. PpaKIMOHHAS IEPErOHKa U
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PaBHOBecue pextudukanusa. JlmarpamMmbpl  OMHApHBIX ~ CHUCTEM,  OOpa3yIONIMX
KHUAKOCTh — Map B | a3€0TPOIHBIE PACTBOPBHI.

ABYXKOMITOHCHTHBI

X CHCTEMaXx.

Tema 7. PacTBOpUMOCTh KpPUCTANIMYECKUX BEIIECTB B JKUAKOCTU C
PaBHOBecue 0o0pa3oBaHUEM pEaJbHBIX, NPEACIbHO pa30aBICHHBIX W HJICATBHBIX

KUIKAX PacTBOPOB
c
KPUCTAJUTMYECKUM
U BEILLECTBAMM.

pacTBopoB. Temmeparypbl KpUCTAJUIM3AlMM WU KWUIIEHUS HJEalIbHBIX
pacTBOpPOB HENETYYMX BEIIECTB, KPHUOCKOMHUS U HOYJIIHMOCKOMMUS.
SIBnenne ocmoca M ero JABWXKyLlas cuja. [epMoauHaAMHKa
OCMOTHUYECKOI'0 J1aBjeHus1, ypaBHeHus Banrt-I'opda s pa3daBieHHBIX
UJealbHbIX ~ PACTBOPOB  HEAIEKTPOJIUTOB M 3JIEKTPOJIUTOB,
n3oToHnueckuii koadduuuent. Kommuratususie cBoiicTBa pacTBOPOB.
3HaueHue 0cMoca JUIsl )KUBBIX OPraHU3MOB, JIN3HUC U IUIa3MOJIU3 KIIETOK.
OOpatHbIif 0CMOC U €ro NPUMEHEHUE B TEXHOJOTHYECKUX MPOIeccax.

Tema 8. TepMoauHamMu4eckue (GYHKIMM ~ CMEIICHHUS  KHUIKOCTEH,
PaBHOBecue B | u30bITouHble (GyHKIMU. OTrpaHUYEHHO CMEIIMBAIOIIMECS KHUIAKOCTH,
CUCTEMAX ¢ | ¢a3oBble AuarpaMMbl CUCTEM: HUTPHJI MPOMHOHOBOW KUCIOTHI — BOJA,
OrpaHUYEeHHOU MUTIEPUIUH — BOJa, OCH3UIDTUIAMUH — TVIMLEPUH. BepxHsIsS U HIKHSIS
B3aUMHOMN KpPUTHYECKHE TEMIEPAaTypbl pPacTBOPUMOCTH, NPABUIO AJIEKCeeBa.
PacTBOPUMOCTBIO Tpeyronbubie nuarpamMmel [ 'n66ca-Po3ebyma, nx cBoiicTBa. J[uarpammer
KUIKOCTEH. COCTOSIHUSI TPEXKOMIIOHEHTHBIX CMECEH >KHIKOCTEW C OrpaHUYEHHOMU
B3aMMHON pPacTBOPUMOCTBIO. 3aKOH paclpelereHusi W SKCTPaKIHS,
K02 pHuIMEeHT U KOHCTaHTHI pacnipeaenenusi, popmymna [llmmosa.
Tema 9. Juarpamma CcOCTOSIHUS JBYXKOMIIOHEHTHBIX CHUCTEM C MIPOCTOM
®da3oBbIe 3BTeKTUKON. [IpaBmiio psiyara. [IpuHUOMNBI TOCTPOCHUS JUarpamm
paBHOBECHS ($a30BBIX pPAaBHOBECHH, KpHBBIC OXJAXJCHUSA, TEPMHUCCKHA W
Kpuctaymmueckoe | nuddepeHnanibHO-TepMUUEecKUii  aHanu3. JluarpaMmbl — COCTOSIHUS
BEILIECTBO — | ABYyXKOMIIOHEHTHBIX CHCTEM, B KOTOPBIX OOpa3yIOTCS XUMHYECKHE
KUIKOCTB. COCIMHEHMS, TUIABSIINECS KOHIPYIHTHO M HHKOHIPY?HTHO. (Da3oBble
auarpaMmbl  OMHApHBIX CHUCTEM, B KOTOPBIX OOpa3yrOTCs TBEpHAbIE
pacTBOpbl € OrPAHUYEHHOM W HEOrPAaHMYEHHOW PaCTBOPUMOCTHIO
KOMITOHEHTOB.
Tema 10. [Ipsmass u oOpaTHas peakuuu, MOABMXKHOCTh XHUMHYECKOTO
XuMudeckoe paBHOBECHSI, TEPMOJIMHAMUYECKUE YCIOBUS XUMHUYECKOTO PABHOBECHSI.
paBHOBECHE. 3aKOH JEHUCTBUS MacC, TEPMOJAMHAMHUYECKUNA BBIBOJI KOHCTAHTBI
paBHOBECHS 1JIsl UJCATBHBIX U PEATIbHBIX Ta30BbIX PEAKIIMOHHBIX CMecen
U JKAJKHX pacTBOPOB. XMMHYECKOE pABHOBECHE NPH NPOTEKAHUHU
XMMHUYECKOM peakIMy B TETEPOreHHBIX cuctemax. M300apHbIit
MMOTEHIMAl XMUMHYECKON PEAKLUHU, YPABHEHUE HM30TEPMbl XMMHUYECKON
peakiu. CTaHAAapTHBIA M300apHBIN NOTEHIMAT XUMHUECKOW PEaKIHH.
CooTHolIeHHEe MEXy KOHCTAHTAMHM PAaBHOBECHS, BBIPAXKEHHBIMU Yepe3
nmapuuanbHble  JaBIICHUS, MOJBHBIE  JIOJNIH, MOJHHO-OOBEMHYIO
KOHILICHTPALlMIO, BIIMSAHHWE JIABJIEHWS HAa XUMHUYECKOE pPaBHOBECHE.
IIpunnun Jle-Illatenbe-bpayHa, npuMeHeHHe K peakluu CHHTE3a
aMMHaKa. 3aBUCUMOCTb XMMHUYECKOTO PAaBHOBECHsI OT TEMIIEPATyphl B
Y3KOM JIMama3oHe TemrepaTyp. YpaBHEHHE H300apbl U H30XOPbI
XUMUYECKOH  peakiuu. VI3MeHeHWe CTaHgapTHOro  M300apHOTO
MOTEHIMaIa XUMUUECKOW peaklMy B IIMPOKOM AUana3oHe TeMIIEpaTyp.
Pazoen 2 «Xumuueckas kunemuxa u kKamanuszy
Tema 11. IIpenmer xumuueckoil KuHETHKHM. CKOpPOCTP M KOHCTaHTa
dopmanbHas CKOPOCTH XUMHUYECKOM peakiuu. OCHOBHOM MOCTYJAaT XUMHYECKOU
KHUHETHKA. KUHETUKHU. [10psiIOK ¥ MOJIEKYJISIPHOCTD PEAKIIMH.




HeoOpatumple  peakumu. Peakmum  HysneBOro  mopsjaka.
MoHoMoneKynsgpHas ~HeoOpaTHUMas  peakLuss IEepBOro  IMOpsIKa.
bumonexynspHas  HeoOpaTumasi  peakuuss  BTOPOro  HOpsIKa.
HeoGpaTtumast peakuys n-ro nopsiika.

Metoapl ompenenaeHuss OOIIEro MOpsiiKa peakiuu. MeTonabl
OIIpeZeNICHUs MOPSAJIKA PEAKIMK IO BEIIECTBY. 3aBUCUMOCTb CKOPOCTH
peakmu  oT Temmeparypbl. IlpaBuno Bant-I'odda. VYpaBHeHue
Appennyca.

Tema 12.
Kuneruka
CJIOKHBIX PEaKIIHM.

[TpuHLMIIBI, JIeXkKalllie B OCHOBE KMHETHKH CIIOKHBIX pEakLui.
Oo6parumsle peakii. MoHOMOJEKYJIsIpHasi 0OpaTUMast peakius HepBOro
nopsaka. Ilapamnensnsle peakuuu. IlociaenoBarenbHblE  pEeaKLMU.
[TpubnuxenHsle METObI XUMHUYECKON KUHETHKH: METOA
KBa3UCTAIlMOHAPHBIX  KOHIIEHTpAlWil; METOJ KBa3HCTAallMOHAPHOTO
PaBHOBECHOI'O IPUOJIMKEHUS.

Tema 13.
Teopetnueckue
MIpeACTaBICHUS
XUMHYECKOM
KUHETUKU.

Teopusi akTUBHBIX CTOJKHOBEHHU. [IpuMeHeHnEe MOJIEKyJIIpHO-
KMHETUYECKOM TEOpPUM MJICAbHBIX Ta30B B XWMHUYECKOM KHUHETHKE.
OddekTuBHBI  TUaMETp  CTOJIKHOBEHHWs. [ WmoTe3a  aKTHUBHBIX
CTONKHOBeHHH. [IpuMeHeHne Teoprn CTOIKHOBEHUH K OMMOJICKYJISIPHOM
peakuuu. Pacuer KOHCTaHTBI CKOPOCTH.

Teopust nepexoaHoro coctosiHus. [10BepXHOCTh MOTEHIMATBHON
SHEpTrur. AKTUBHBIA KOMILJIEKC W KoopAuHaTa peakuuu. [Ipodwis myTu
peakuuu. BpIBOJ OCHOBHOIO ypaBHEHHSI TEOPUHM aKTHMBHOI'O KOMILIEKCA
Uis  OUMONEKYJSpHbIX peakuuil. CBoOOAHAas HSHEpPrus aKkTUBALUU.
CpaBHEHHE TEOpUM AKTUBHBIX CTOJKHOBEHHUW M TEOPUHM AaKTUBHOTO
KOMILJIEKCa.

MOoHO- 1 TPUMOJEKYISIPHBIE PEAKIIUU B TEOPUU CTOJIKHOBEHUN U
aKTUBHOTO KOMIUIEKCAa. MOHOMOJEKYJSIpHbIE pEakUuud IO TEOPHUHU
AKTUBHBIX CTOJKHOBEHUH M UX OMMOJIECKYISIPHBIA MEXaHU3M aKTHUBAIUH.
MOHOMOJIEKYJISIpHbIE PEAKIUM W TEOpHUs AaKTUBHOTO KOMILJIEKCA.
TpumonekynsipHble peaklMd B TEOPUH CTOJIKHOBEHMM M aKTHUBHOTO
KOMILJIEKCa.

Peaknum B pactBopax. IIpumMeHeHuMe TeOpUM AKTHBHBIX
CTOJIKHOBEHHMH K peaklMsM B pacTBope. Peakuuu B pacTBope U Teopus
aKTUBHOI'O KOMILIEKca. YpaBHeHue bpeHncrena-boeppyma. Bimsnue
VMOHHOM CHJIbI Ha CKOPOCTh PEAKIIHH.

Tema 14.
Kunetnka nenHbIX
1 (POTOXUMUYIECKUX
peaKkuui.

OcHoBHbIE CTaAUM LIEMHON peakuuu. J[JIMHa 1enu ¥ 3BEHO LIEIH.
KuHeTnka HepasBETBICHHBIX LEMHBIX PEAaKUMW Ha NPUMEPE PEaKLUU
obpa3oBanus ¢ocrena. Pa3peTBieHHble 1enHble peakiuu. [lomyocTpos
BOCIUIAMEHEHUS.

Craguu  (GOTOXMMHUECKOM peakiuu. 3aKOHBl (HOTOXUMUH.
KBanToBbiii BbBIXOJ. OCHOBHBIE THIIBI (OTOXUMHUYECKUX PEAKIIHM.
Paznuuus Mexxay GOTOXMMHUYECKUMH U TEMHOBBIMHU PEAKIMSIMH.

Tema 15.
T'omorenHsblit
KaTaJins.

[TonsTne Karanmu3a W KaTainu3zaTopa. Buasl  karanmsa.
Karanutuueckass akTUBHOCTb. ['OMOT€HHbBIE KATAJIMTUYECKHE PEAKIUU.
OcHoBBI TOMOTeHHOTO Katanu3a 1o [lmuransckomy. OOIuii KUCIOTHO-
OCHOBHOHM Karanu3. IlepBUYHBI M BTOPHYHBIA coJieBbIe 3(PQEKTHI.
Crnenududeckuii KHCIOTHO-OCHOBHON KaTayn3. DYHKIUS KUCIOTHOCTH
I'amMmera.

Tema 16.
I'eTeporennsiit
KaTajus.

I'eteporennsiii  katain3. (OCHOBHBIE CTaaud TIe€TEPOrE€HHOMN
KAaTaJTUTHYECKON peakiuu. XapakTepHbIE YEePThl TeTePOTeHHOTO
KaTann3a. AKTHBAalMS B TETEPOTCHHBIX KATATUTUYCCKUX PEaKIIHSIX.
AxTuBHupoBaHHas afacopbuus. Kunernyeckas u quddy3nonHas odnactu




Teopuu

Teopusi  aKTHUBHBIX
AncopOuMoHHBIE

KaTaJIn3aTOPhI.
MNCPCXOAHBIX MCTAJIJIOB HepHOﬂquCKOﬁ CHCTCMBI.

reTepOreHHO-KaTATMTHYECKOTO TIpoIiecca.
KAaTAJIUTUYECKUX PEaKIUii B CTAaTHMYECKUX ycClIoBHsX. McTuHHas u
KKYIIAsCs YHEPTUU aKTUBAITUH TeTESPOTCHHBIX XUMHUSCKUX PEaKITHH.
TeTepPOreHHOTO
TeTePOTreHHBIX KAaTaJIH3aTOPOB.
aHcaMOJIeH.

KaTaJii3a.

KaranuszaTtopsl

Ha
Karanutnueckue

AKTHUBHBIE
MynbTUIUIETHAsT TEOpUs KaTaJnsa.
HOCHUTEJISIX.
CBONCTBA

Kunernka TCTCPOTCHHBIX

LHCHTPBI

Tema 17. ®depMeHTHI M UX OCHOBHas kiaccuukanus. OCHOBHBIE CTaIUH
®epmeHTaTHBHBIN | (pepMeHTaTHBHOM peakunu. PepmeHT-cyOcTpaTHbIM KoMIiekc. OCHOBBI
KaTajus. KUHETHKH (DepPMEHTATHBHBIX peakiuii. YpaBHeHHe Muxasnuca-MeHTeH
U CIIOCOOBI €T0 MPOBEPKH.
6. CTPYKTYPA U COAEPXXAHUE JUCIUIIJIMHBI
6.1. ®dopma oOydeHHs — O4Has1, Kypc — 3, cemecTp — 5

HaumenoBanus pa3acisioB U TCM

KomanuectBo yacos

Jlexn. | Jla6op. | Ilpakt. | CPC+K | Beero

Tema I.
HyneBoii u nepBbIil 3aKOHBI
TEPMOJMHAMUKHU. 7 9 0 14 30
Tema 2.
Btopoii 3aKk0H TEpMOAMHAMHUKH. 7 9 0 14 30
Tema 3.
TepmonnHaMuuecKkoe paBHOBECHE U
CaMOIIPOU3BOJILHOE TPOTEKAHUE MTPOIIECCOB. 7 9 0 14 30
Tema 4.
da3oBasi paBHOBECUE B OJJHOKOMITIOHEHTHBIX
CUCTEMAX. 7 9 0 14 30
Tema 5.
TepMoaMHaMuKa pacTBOPOB. 7 9 0 14 30
Tema 6.
PaBHOBecHE KUIKOCTH — AP B
JIBYXKOMIOHEHTHBIX CUCTEMaX. 7 8 0 13 28
Tema 7.
PaBHOBecue )XUAKUX pacCTBOPOB C
KPHUCTAJUIMYECKUMH BEILIECTBAMHU. 7 8 0 13 28
Tema 8.
PaBHOBecue B cucTeMax ¢ OrpaHUYECHHOM
B3aMHON PacCTBOPUMOCTBIO JKHJIKOCTEH. 7 8 0 13 28
Tema 9.
@da30BbIC PABHOBECHS KPUCTATUTMUECKOE
BEIECTBO — KUIKOCTD. 6 8 0 13 28
Tema 10.
XUMHUYECKOE PaBHOBECHE. 6 8 0 13 28
NTOTI'O 3A CEMECTP 68 85 0 135 288

6.2. ®dopma oOydeHwHs — O4Hasl, Kypc — 3, cemecTp — 6

HaumeHnoBanust pa3aenoB u TeM Komectso wacos

Jlexkn. | Jla6op. | Ilpakr. | CPC+K | Beero

Tema l. 8 15 0 20 43




@opMainbHass KHHETHKA.

Tema 2. 8 15 0 20 43
Kunertnka cnoXHbIX peakiuid.
Tema 3. 7 15 0 19 41
Teopernueckue npeacTaBiIeHUs
XUMUYECKON KMHETHKHU.
Tema 4. 7 15 0 19 41
Kunerrka nenHeix ¥ pOTOXUMUYECKUX
peaKUui.
Tema 5. 7 14 0 19 41
['oMOreHHslii KaTaius.
Tema 6. 7 14 0 19 41
['eTeporeHHsli KaTaJIns.
Tema 7. 7 14 0 19 41
PepMEHTATUBHBIN KaTaIu3.
NTOTI'O 3A CEMECTP 51 102 0 135 288

6.3. ®opma oOydeHwus — OYHO-3a09HasI, Kypc — 3, cemecTp — 6

HaumeHnoBanus pa3nenoB u Tem Komuectso yacos

Jlekn. | Jlabop. | Ilpakt. | CPC+K | Beero

Tema 1.
HyneBoii u nepBbIi 3aKOHBI
TEPMOJIMHAMUKH. 2 3 0 25 30
Tema 2.
BTopoii 3aKOH TepMOJIMHAMUKH. 2 3 0 25 30
Tema 3.
TepmonnHaMHUEeCKOE paBHOBECHE U
CaMONPOU3BOJIBHOE MTPOTEKAHNE MTPOIIECCOB. 2 3 0 25 03
Tema 4.
da3oBasi paBHOBECHE B OJTHOKOMITOHEHTHBIX
CUCTEMaX. 2 3 0 24 29
Tema 5.
TepMoaMHaMKKa PaCTBOPOB. 2 3 0 24 29
Tema 6.
PaBHOBeCHE KUAKOCTH — ITap B
JIBYXKOMIIOHEHTHBIX CUCTEMAX. 2 2 0 24 28
Tema 7.
PaBHOBECHE KUIKUX pacCTBOPOB C
KPUCTAJUIMYECKUMHU BEILIECTBAMM. 2 2 0 24 28
Tema 8.
PaBHOBeCHE B cucTEMax ¢ OrpaHUYECHHOMN
B3aUMHOI PACTBOPUMOCTBIO KUJIKOCTEM. 2 2 0 24 28
Tema 9.
@da30BbI€ PABHOBECUS KPUCTAJUIMUECKOE
BEIIECTBO — JKUJIKOCTD. 2 2 0 24 28
Tema 10.
XHWMHYECKOE PABHOBECHE. 2 2 0 24 28
HNTOTI'O 3A CEMECTP 20 25 0 243 288
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dopma 00yueHHs] — 09HO0-3a09HasI, Kypc — 4, cemectp — 7

HanmenoBanus pa3nennoB u TeM Kosmiectso wacos
Jlexn. | Jla6op. | Ilpakt. | CPC+K | Beero

Tema 1. 3 5 0 35 43
dopmasibHasg KHHETHKA.
Tema 2. 2 5 0 35 42
Kunertnka cnoXHbIX peakiuid.
Tema 3. 2 4 0 35 41
Teopernueckue npeacTaBIeHUs
XUMUYECKON KMHETHKHU.
Tema 4. 2 4 0 35 41
Kunertunka 1enHbeix ¥ OTOXUMUYECKUX
peaKLui.
Tema 5. 2 4 0 35 41
['oMOreHHsIi KaTauus.
Tema 6. 2 4 0 34 40
['eTeporeHHsli KaTaJIns.
Tema 7. 2 4 0 34 40
DepMEeHTaTUBHBINA KaTaJlu3.
NTOI'O 3A CEMECTP 15 30 0 243 288

10.

7. OLEHOYHBIE MATEPUAJIBI (CPEACTBA) LA TEKYIIEI'O KOHTPOJIA
YCIIEBAEMOCTH, TIPOMEXYTOYHOU ATTECTAIIMHA

7.1. Bomnpocs! 11 IPOMEXYTOYHOHN aTTecTaluu

Pazoen 1 «Xumuueckas mepmoounamuxay

Kaxue cucrempl Ha3pIBatOTCSl F€TEPOT€HHBIMM, TOMOTE€HHBIMU M OiHOpoAHbIMU? [IpuBenute
MPUMEPBI TAKUX CHCTEM.

[IpuBenute kmaccuPpUKALKIO TEPMOJWHAMHUYECKUX CHUCTEM IO HX CIIOCOOHOCTH OOMEHa ¢
OKpYKaIOIIeil Cpeoil BEECTBOM U SHEPTUEH.

Uro Takoe paBHOBECHOE COCTOSHUE TEPMOAMHAMHUYECKON CHCTEMBI M B UEM IPOSBISAETCS
JIMHAMUYECKUH XapaKkTep 3TOro paBHOBECHS?

[IpuBenute KiIaccupuKaMio TEPMOAWHAMHUYECKUX mapameTpoB. Kakue ¢usndeckue
BEJIMYMHBI OTHOCAT K WHTEHCUBHBIM TEPMOJMHAMHYECKHM MapameTpaM? 3amnuuiuTe
MaTeMaTHYeCKOe ypaBHEHHE, OTOOpakaioliee aJJUTHBHOCTb CBOMCTB SKCTEHCHBHBIX
TEPMOJUHAMHYECKHUX MTapaMeTpPOB.

Jaiite ompeneneHus paBHOBECHBIX M OOpaTUMBIX IpoleccoB. Kak OHU CBsI3aHBI MEXIY
co00it?

[IpuBenute GOpMyIHPOBKH JIBYX MOCTYJIATOB HYJIEBOTO 3aKOHA TEPMOJWHAMHKH. 3aIUIINTE
MaTeMaTHYeCKOE BBIPAXKEHHUE ATOr0 3aKOHA.

OnumuTe MPUHIKUI TOCTPOSHUS SMITUPUIECKUX TeMIIEpaTypHbIX mikan. Ha3zoBure ux obmue
HEJOCTaTKHU.

ChopmynupyiiTe OCHOBHBIE MOJIOKEHUS, KOTOPbIE PUHUMAIOTCS B KQUeCTBE aKCHOMBI TPU
MOCTPOCHUHU aOCOIIOTHBIX TEMIIEpaTypHBIX IKall. Kak cBsi3aHbl penepHble TOYKU U €IUHULIBI
Temneparypsl B mkanax Kenssuna u Llenscusa?

Kak B TepMonuHamMuke oIpenensieTcsi BHYTpEHHss 3Heprus Ttena (cuctemsl)? DopMbl
nepeaayy YHEPTuM, SIEMEHTapHas TeIUI0Ta U JJIeMeHTapHas paboTa, €IUHHIIBI UX U3MEPEHHUS.
[TpuBenure Hambojee BakKHbIE B XUMHUYECKOW TEepMOIMHAMHKE (HOPMYIHPOBKU IEPBOTO
3aKOHA TEPMOJAMHAMMKHY, 3AUILINTE €T0 YPABHEHMUS.
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Kaxkue cBolicTBa nMeeT ucanbHbIN ra3 ¥ YeMy paBHa padoTa pacIIMpEeHUs UACaTBHOTO ra3a B
M300apHBIX, M30TEPMUYECKUX, aqnabaTUYeCKUX U H300apHO-M30TEPMHUECKHUX YCIOBHIX
MpoBeICHUS Tporecca?

Kakoe cBOICTBO BHYTpEHHEH IHEpPIHHM HCIIOJIb3YeTCS B KayeCTBE OCHOBHOTO HCXOJTHOTO
MOJIO’KEHUS TP OTPEIEIIEHNH BH/1a KAJIOPUYECKOTO YPABHEHUS B U30XOPHO-U30TEPMUUECKUX
ycnoBusx? Kakoi Gpusuveckuil CMbICI HMEIOT Kalopudeckue koophuumentst Cy, Cp, h, [?
Kax Ha ocHOBe ypaBHEHUS MEPBOT0 3aKOHA TEPMOJUHAMUKU BBOAUTCS QYHKIUS COCTOSIHUS —
sHTanbnua? Jlaiite onpeeneHne SHTaIbIINH.

IIpy KakMX YCIOBUSX OJIIEMEHTApPHYIO TEmIoTy O TNpHPaBHUBAIOT K  IOJHBIM
muddepeHnanaM BHyTPEHHEH SHEPTUU U SHTANBIIUN?

JaiiTe onpeeneHre ICTUHHOM U CpeHEN TEIJIOEMKOCTH, 3alUIIUTE COOTHOIIEHHE Mexay Cy
u Cp s uaeanbHoro rasa. KakuMu ypaBHEHMSMH allpPOKCUMHPYETCS TEMIEpATypHas
3aBUCUMOCTD TETLIOEMKOCTH Cp?

Kakumy ypaBHEHUSIMU BBIPa)KaeTCsl B3aMMOCBSI3b TEMIIEPATyphl JaBICHUS M OoObeMa MpH
anrabaTUYeCKOM paclllupeHHH (CKaTus) UaeaabHOro raza’?

YTo MOHUMAIOT MO MPOCThIMU BeriecTBamMu? KakoBbl yCI0BHS CTAaHAAPTHOTO COCTOSTHUS TSI
ra3oB, YUCTHIX BEIIECTB B KOHACHCUPOBAHHOM COCTOSIHUH, PACTBOPOB?

[TpuBenure ¢dopMynupoBKM M ypaBHeHHs 3akoHa ['ecca u ero cuenctBuii. Uto Takoe
CTaHJapTHas TEMJOoTa XHMHMUYECKONM peakuMu IpU TOCTOSIHHOM JaBJIEHWHU, TEIJIOTa
00pa30oBaHUs XMMHUYECKUX COCTUHEHHH M MOHOB M3 MPOCTHIX BEIIECTB, TEIJIOTA CTOPaHMS,
TEIUIOTa pa3phiBa CBsI3ei?

Jlaiite onpeneieHUEe HHTETPAIbLHON TEIUIOTHI PACTBOPEHUS, IEPBOM U MOJHOW UHTErPAIBHON
TEIUIOThl PACTBOPEHUSI, UHTErpaIbHON TEIIOTHI pa30aBieHus (MIOJHON U IPOMEKYTOUHOM ).
OT yero 3aBUCHUT HANPABJICHUE U3MEHEHHS SHTAIBIINU XUMUYECKON PEaKLIMK MPU MOBBILIEHUN
temneparypbl? I[lpoanammsupyiite ypaBHeHue 3akoHa Kupxroda B muddepeHmmansHON
dopme.

B uem 3akimovaroTcst 0COOCHHOCTH IPOBEICHUS PACYETOB U3MEHEHHUS SHTAIBITHHA XUMHYECKON
peaKIuu ¢ MIPUMEHEHHEM HUHTETpanbHOU GopMbl ypaBHeHUs Kupxroda B y3KkOM U HIMPOKOM
Jarna3oHe TeMreparyp?

[TpuBenure (GOpMYIUPOBKH BTOPOrO 3aKOHA TEPMOAMHAMUKH B (opme MOCTyIaToB
Krnaysuyca u Tomcona (s1opaa KenpBrHa). B kakux citydasix BO3MOXHBI: Iiepefayda TEII0ThI
OT MEHEE Harperoro Teia K Oojiee HarperoMy; mpeoOpa3oBaHHWE TEIIOTHl B paboTy B
LUKJIMYECKOM Iporiecce?

Kaxkune paBHOBECHBIE POIIECCHI PACIIUPEHUS (CKATHUSI) BHOCAT BKJIA]] B pabOTyY, COBEPIIAEMYIO
uukiioM Kapuo?

3anuimuTe paBEeHCTBO U HepaBeHCTBO Kiaysuyca, mnpuBeautre (GOPMYJIHPOBKH H
MaTEMaTUYECKUE BBIPAXKEHUS NEpBOM M BTOpod TeopeM KapHO 111 paBHOBECHBIX H
HEPABHOBECHBIX [IUKINYECKUX MTPOLECCOB.

Kak Ha ocHoBe paBeHcTBa Knaysuyca BBoauTcst (hyHKIMS cocTossHUS — dHTponusA? K kakum
TEPMOJUHAMHYECKUM [IEPEMEHHBIM OTHOCUTCS SHTPOIUS U YTO OHA XapaKTepusyeT?

Kak wm3meHnsiercs sHTpoIus NpU MPOTEKAHWHM B CUCTEME PAaBHOBECHBIX M HEPABHOBECHBIX
npoueccos? [IpuBennure paBeHCTBa M HEPABEHCTBA, KOTOPbHIE SIBISAIOTCS MaTeMaTHUYECKUMHU
BBIPAXEHUSIMHU BTOPOTO 3aKOHA TEPMOJUHAMUKH.

[TpuBenure GopMyIUPOBKY U MaTeMaTHUYECKHE BBHIPAKEHUS 3aKOHA BO3PACTAHUS SHTPOIHH.
Cdopmynupyiite cieacTBUS 3TOTO 3aKOHA.

B kakux cucremax H3MEHEHHE OSHTPONUH SBIAETCS KPUTEPUEM CAMOIPOU3BOJILHOTO
IIPOTEKAHUs IPOLIECCOB U COCTOSIHUS paBHOBECUS?

Uro Takoe BHYTPUCHUCTEMHOE ITPOU3BOJCTBO SHTpONHH A;, S? Kak n3MeHsiercs sHTpoOnus pu
YCTaHOBJIEHUM TEIJIOBOro OajaHca MEXIY JIBYMS TElIaMHM, pa3elIeHHbIMU NEPErOpOAKON C
HU3KOU TETUIONPOBOIHOCTHIO?
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3anuiuuTe ypaBHEHMs JUIsI U3MEHEHUsI SHTPONUM NPU MPOTEKAHUHM Pa3INYHBIX MPOLECCOB
(pa3oBBIX MEPEX0OA0B MEPBOI0 POAA, HATPEBAHUS TBEPIBIX Tel, )KUKOCTEH, HJI€alIbHBIX T'a30B,
paciMpeHus U1eanbHbIX ra30B U JIp.).

Yro Takoe TEpMOAMHAMUYECKAsI BEPOSITHOCTh M KAK OHA CBSI3aHA C DHTPONUEH? 3aluIIuTe
dbopmyny Bonbimana.

K kakuMm 1ByM OCHOBHBIM IOJIOKEHHUSIM CBOAMTCS pacUIMpeHHas (opMyJIUpOBKa TEIJIOBOM
teopeMbl HepHcra? Kak Teopema HepHcTa cornacyercss ¢ BEpOsSTHOCTHOM MHTEpIpeTalfeit
SHTPONHU?

[IpuBenure hopmyarpoBKy nocryiara [lnanka. YeM 3TOT MOCTYNAT OTIIMYAETCS OT TEIUIOBOU
TeopeMmbl HepHcra?

Kakme cBoiicTBa HMeEIOT BemiecTBa BONMM3M aOCOMIOTHOrO HyJs TemmnepaTypsl? Kaxk
BBIUHUCIIAETCS a0COMIOTHAS SHTPOMHUS 110 SKCIIEPUMEHTAIbHBIM JTaHHBIM?

Ha ocHoBe aHanmu3a W3MEHEHMs OHTPONIMM BCENEeHHONM  yCTaHOBUTE KPUTEPHUH
TEPMOJMHAMHYECKOIO PABHOBECHUS M CAMOIIPOU3BOJIBHOTO MPOTEKaHMsI ITPOLIECCa B 3aKPBITOM
CUCTEME.

C Kako# 1eNpl0 B TEPMOJMHAMMKE BBOJATCS (DYHKIUHM COCTOSHHSI — CBOOOJHAs 3HEPrus
I'enmeMromeia 1 cBoOOHAS HEprHs [ MO0OCca?

Kakoli MareMaTu4ecKkuil BUJ UMEIOT KPUTEPUN CAMOIIPOM3BOIBHOIO MPOTEKaHUs IIPOLECCOB
U COCTOSIHMSI PABHOBECHSI B 3aKPBIThIX CUCTEMAX ?

[Tpy KakMX YCIOBUSIX MakcUMallbHas Mojie3Has padoTa, cBepX pabOThI pacIIMpEeHus, paBHA
yobutn: 1 — cBoOGoMHOM sHEpruu ['nb6ca; 2 — cBoboaHoi sHeprun ['enpmrombia?

Yro Takoe xapakTepucTuueckue GyHKINH, TEpMOAMHAMUYECKHE TOTEHINAIIb], €CTECTBEHHBIE
nepemMeHHble? 3anuimuTe QyHIaMEHTAIbHBIC YPAaBHEHUS! TEPMOJAMHAMUKY IS TIOTCHIIMAIOB
UAHF,G.

Kak Ha ocHOBe (QyHIAMEHTAIbHBIX YpPaBHEHUH TEPMOJMHAMHKH MOXKHO MOJYYHTb
cooTHowmeHuss Makcsema?

3anumure ypaBHeHHs ['1n06ca —'enpMronbia M ONpeAEIUTE HAINpPaBICHHE H3MEHEHUS
otHomennit AG/ T u AF / T nipu MOBBIIIICHHH TEMIIEPATYPHI.

Kax 3aBucut or naBneHust cBoOoaHas »Heprust ['mb60ca TBEpABIX M KUIKUX BEIIECTB,
U/ieabHbIX U pealibHbIX ra3oB? YTo Takoe GyruTUBHOCTH U KO3 UIIUEHT HYyTUTUBHOCTU?
Kak BBOmuTCS (PYHKIHSI COCTOSHUS — XUMHUYECKHH moTeHnuan? Kakoil BUI NPUHUMAIOT
(dyHIaMeHTaJIbHbIE YpaBHEHUS TEPMOIUHAMUKH JJIs1 OTKPBITBIX CUCTEM?

O06ocHyiiTe KpUTEPUU TEPMOIMHAMUYECKOTO PABHOBECHUS M CAMOIIPOU3BOJIBHOTO IPOTEKAHUS
mpouecca B OTKpbITOM cucrteme. UYro XapakTepusyeT XMMHMUYECKHH TIIOTEHLUANl B
MHOTOKOMIIOHEHTHBIX CHUCTEMax?

Kakue TtepMoanHaMUYeCKHME MapaMeTpbl MHOIOKOMIIOHEHTHBIX CHCTEM  CBS3BIBAIOT
ypaBHeHus [ m60ca — Jrorema, v Kakoi BBIBOJ CIEAYET U3 3TOU CBSI3U?

OO6cynute oO0mue ycloBHS TEPMOAMHAMUYECKOTO pPABHOBECHS M CAMOIPOM3BOJIHHOIO
IPOTEKaHUs poLecca B U30JUPOBAHHBIX, 3aKPBITHIX U OTKPBITBIX CUCTEMAX.

Jaiite onpeneneHuss NOHATUAM: (aza, COCTaBISIONIEE BEIIECTBO MHOTOKOMIIOHEHTHOM
CUCTEMBI, KOMIOHEHT. Kak ompenensieTcss 4ucio KOMIIOHEHTOB B CHUCTEME, B KOTOpOM
IIPOTEKAIOT XMMUYECKHUE PEAKIUU?

Ha ocHoBe ananmsa ¢yHIaMEHTAIBHBIX YPAaBHEHUN TEPMOAMHAMUKH IS OTKPBITHIX CHCTEM
o0ocHy#Te ycinoBus (pa30BOro paBHOBECHS.

Kax u3meHs10TCs XUMHUYEeCKUI MOTEHIMAN, €r0 IPOU3BOJHBIE TI0 TEMIIEPAType U JaBICHUIO
npu (a3oBeIX mepexofax mepBoro u Broporo ponaa? Kakoil Bua MMerOT TEMIIEpaTypHbIe
3aBUCHMOCTH XMMHYECKOTO MOTEHIIHAJIA H MOJIBHBIX TEPMOANHAMHUYECKHX mapameTpoB: H, V,
S, C,?

Yro Takoe AaBJIEHHWE HACBIEHHOIO Mapa W KaK OHO 3aBUCHUT OT TEMIIEPATYpbI? 3alUIIUTE
ypaBuenus Knanetipona n Knaysuyca — Kimaneiipona. Chopmynupyiite npasuia TpyToHa u
['unpaebOpannra.
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3anummTe MaTeMaTHYeCKue BhIpakeHHs mnpasmia (a3 ['mbbca. OObsicHUTE (PU3NUECKUI
CMBICJI TEPMOJIMHAMHUYECKOTO YHCIIa CTeTIeHEH CBOOOBI.

Ha ocnoBe ananusa ypaBHenuil Knaneiipona n Knaysuyca — Knanelipona o0bsicHUTE BUL
KPHBBIX (pa30BBIX pABHOBECHH Ha JarpaMMe COCTOsIHUS BoAbl. Kak M3MeHseTcs Temneparypa
IUIABJICHUS JIbJA, a TAKXKE TEMIIEpaTypa KUIIEHUS BOJBI IIPU YBETMYEHUH BHEILIHETO JABICHUS?
Kak u3MmeHsiercs TepMOIMHAMUYECKOE YHCIO CTENeHed cBOOOIbl HpU H30TEPMUYECKOM
KOHJICHCAIIUH T1apa, a TAKKe H300apHOM TUIABJICHHUH JIbJ]Aa ¥ KUTICHHH BOJIBI?

Yro Takoe KpUTHYECKasi TOUKA U KPUTHUECKOE COCTOsIHUE BelecTBa? Kakue cBONCTBAa UMEET
BEIIECTBO B CBEPXKPUTUUECKOM COCTOSIHUU?

[IpencraBere cxemaruueckoe u3oOpakeHHe (a30BOM auarpaMMbl JMOKCHAA YIJIepona,
o0bsicauTe ee BuaA. Kakue dazoBeie nepexomasl nepsoro poxa CO2 MOTYT POUCXOANTH TPU
aTMoc(epHOM JaBlieHUH?

Kak cBsi3aH TemrepaTypHBId qUama3oH yCTOMYMBOCTH KPHCTALUTMYECKUX (a3 ¢ AaBICHHEM
HACBIILIEHHOT0 Napa HaJy HUMU? Onumure Gpa3oBylo AUarpaMmy Cephl.

[IpencraBbTe cxemaTuyeckoe uzoopakenune GpazoBoit auarpammel 6eH3zopenona. OObICHUTE,
noyeMmy KpucTajnueckas Moaudukanus oenzoghenon-1 TepMOIUHAMUYECKH HEYCTOWYHBA.
UeM OTIIMYAIOTCS SHAHTHOTPOITHBIM M MOHOTPOIIHBIN (a3oBbie epexoabl? Chopmynupyiite
npaswio OcTBanpia.

JaiiTe ompezeneHne pacTBopa W KOMIIOHEHTa pactBopa. l[IpuBenute Kiaccupukanuio
pPacTBOPOB I10 arperaTHOMY COCTOSIHUIO.

Kakue TepmoanHamuueckue napameTpbl XapakTEpU3YIOT KOMIIOHEHThI pacTtBopa? Kakue
CHOCOOBI BBIPAXKEHUS KOHIIEHTPALlUU KOMIIOHEHTOB I'a30BbIX, KUJIKUX M TBEPAbIX PACTBOPOB
UCTIONB3YIOTCSA B Qusmdeckor xumuu? Jlaiite ompeneicHre MOJIbHOW —MapIHaibHOM
TEPMOJUHAMUYECKON BEIIMUUHBI.

Kakue cucreMbl OTHOCAT K HJ€albHBIM pacTBopaM ra3os? Kakoill BuA MMEIOT ypaBHEHUS,
ONMCHIBAIOIUE KOHLICHTPALIMOHHBIE 3aBUCUMOCTH XUMHUYECKUX MOTCHIIMAIOB KOMIIOHEHTOB
UJCAIBHBIX PACTBOPOB I'a30B?

Bblpazute xuMu4eckuii MOTEHLIMAN KOMIIOHEHTOB MHJKOTO pacTBopa Kak (yHKIUIO
NapIUaIbHOTO AABICHUS WIH (PYTUTUBHOCTH 3TOTO KOMIIOHEHTA B HACBILICHHOM Iape.
[aiite onpenenenne uacanbHOro pactsopa. Kakoil Bua UMeEOT ypaBHeHUs 3akoHa Payins u
3akoHa ['enpu? Yem onu ornuyarorca?

Kakue ¢akTtoppl BBI3BIBAIOT MOJOXKHUTENbHbIE M OTPULATENbHBIE OTKJIOHEHHUS OT 3aKOHA
Payns? Kakue pacTBOpBI Ha3bIBAIOTCS MPEIEIbHO pa30aBICHHBIME?

Kakoli BuJ1 IMEIOT KOHLIEHTPAIl[MOHHBIE 3aBUCUMOCTH NIapLHAIbHBIX 1aBJICHUI KOMIIOHEHTOB
OMHApHOTO PacTBOpA JIETYYUX JKUIKOCTEH, a TaK)Ke MOJIHOTO JAaBJICHHS HACBHIIIEHHOTO Hapa
JUI U/1€aIBHOTO U IPEeNIbHO Pa30aBIEHHOrO PacTBOPOB?

[Jaiite onpeneneHue TEPMOIUMHAMUYECKON aKTUBHOCTU KOMIIOHEHTa pacTBopa. Uemy paBeH
KO3()ULIMEHT aKTUBHOCTU ISl PacTBOPUTENIE M PACTBOPEHHOI'O BELIECTBA B IPEAEIbHO
pa3baBieHHBIX pacTBOpax?

3anuIuuTe ypaBHEHUS I XUMUYECKOTO OTEHIINAIa KOMIIOHEHTOB HEAIBHOTO M PEAJIbHOTO
pacTBOpOB.

Ha ocnoBe ypaBHenusi ['u66ca — J[rorema mpuBeAuTe BBIBOJA TEPBOTO M BTOPOTO 3aKOHOB
KonoBanoga.

[IpoBeauTte ananu3 (ha30BoOM JUATPAMMBI )KUJIKOCTD — Iap OMHAPHOM CHCTEMBI B KOOPJAMHATAX
JlaBJIEHUE — KOHILIEHTPAIMs BTOPOro KoMIoHeHTa. Kak u3ameHsiercs: coctaB paBHOBECHBIX (a3
Y J1aBJICHUE B MPOLIECCE KUIIEHUS pacTBopa?

Kakoit Bua umeet ¢azoBasi 1uarpamma >KUAKOCTh — nap OMHApHOW CUCTEMbI B M300apHBIX
ycioBusax? Kak u3MmeHseTcss TeMmrepaTypa KHUIICHHMs pacTBOpa, M KOHICHTpalusi BTOPOTO
KOMITOHEHTa B pPaBHOBECHBIX (ha3ax B IpoIecce KUMECHUs?

Kak wusmeHsercss cocrtaB KUISIIIEH >KUIKOCTH M KOHJEHCaTa MpH IOCIEA0BATEIbHOM
IIEPETOHKE pPAacTBOpPa B HECKOJIBKO CMEHSEMBIX IPHUEMHBIX cocylnoB? Kak Ha3bIBaroOTCS
IIOJIyYEHHBIE PACTBOPBI U YEM OHM OTJINYAOTCS?
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Uro takoe pextudukanusa? Kakoll 3aKoH JEKHUT B OCHOBE 3TOro mpouecca? 3a cyeT 4ero
MOJIICPXKUBAIOTCS TTOCTOSTHCTBO COCTaBa KUIISIIIETO PACTBOPA U €r0 TeMIIepaTyphl B IpoIiecce
pextudukanun’?

Kakmne mporecchl OJHOBPEMEHHO MPOTEKAIOT Ha KaXJI0H Tapenke peKTU(UKAIMOHHOMN
KOJIOHHBI?

Kakmne pacTBOpbl Ha3bIBalOT a3eoTponmHbIMU? B dWeM 3akirodaroTcss OCOOEHHOCTH
pexTuduKanuu OMHAPHBIX CUCTEM, B KOTOPBIX 00Pa3yIOTCS a3€0TPOITHBIC PACTBOPHI?

Kakue pacTBOpBI Ha3bIBaIOT HACKIIIEHHBIMU, 1 YTO TAKOE PAaCTBOPUMOCTH?

Ha ocHoBe ycnoBus paBHoBecus (a3 B HACBHILIEHHOM PacTBOPE YCTaHOBUTE BUJ YpaBHEHHI
TEMIEPATYPHOIN 3aBUCHMOCTH PACTBOPUMOCTH KPUCTAITUYECKUX BEIIECTB C 00pa30oBaHHEM
peanbHbIX, IPEIEIbHO Pa30aBIECHHBIX U UJI€AbHBIX PACTBOPOB.

Kakmne cBOHCTBAa KOMIIOHEHTOB pAacTBOpa OKAa3bIBAIOT BIMSHHE HA TEMIIEPATYPHYIO
3aBUCHUMOCTb PACTBOPUMOCTH?

[Touemy TeMIiepaTypa KHIIEHHUS PacTBOpa ¢ POCTOM KOHLIEHTPALIUK PACTBOPEHHOTO BEIIECTBA
NOBBILIAETCS, @ TEMIlepaTypa KpUCTalliM3aluu mNoHmxkaetrcs? Kak mpu 3TomM u3MeHseTcs
dazoBas AuarpamMma pacTBopuTens?

Kaxoil Bua MMEIOT ypaBHEHMs AJIsl MOHMKEHUS TEMIEpaTypbl 3aMep3aHusl U INOBBIIICHUS
TEMIEPATypbl KHUIIEHUS PACTBOPOB HENETYYUX BEIIECTB, M NPHU KaKUX YCIOBUSAX OHH
BBITIOJTHSIFOTCS1?

Kakne mapameTpsl, M A KakKOro KOMIIOHEHTa pPAacTBOpa OMNPEAENSAIOT 3HAYCHUS
KPUOCKOIIUYECKUX U F0YNTMOCKONMUYECKUX KOHCTAHT?

JlaiiTe onpeneneHuss 0CMOCY U OCMOTHUYECKOMY JAaBlieHUI0. UTO SIBISIETCS ABIKYIIEH CHIION
OCMOTHYECKOI0 NIEPEHOCA PACTBOPUTEISI B pacTBOp?

[IpuBenuTe BBIBOJ YpaBHEHUH OCMOTHYECKOrO MAABJICHUS MJI PEaNbHBIX M HJCaTbHBIX
pa30aBIECHHBIX PACTBOPOB HEAIEKTPOIUTOB U HIIEKTPOJIUTOB.

Yrto Takoe N30TOHUYECKUN KOd(DPUIMEHT, Kakue GaKTOpbl ONPEACIISIOT €T0 BETUIUHY ?
Kaxue cBoiicTBa pacTBOPOB Ha3bIBAIOTCS KOJUIUTATUBHBIMU ?

Kakue siBneHMs, CBA3aHHBIE C OCMOCOM, MMEIOT OOJIbIIOE 3HAYEHHE AJsi OMOJIOTMYECKUX
cucrtem?

[Tpu xKakuxX yCIOBHUSIX MPOUCXOAUT MEPEHOC PACTBOPHUTENS U3 PacTBOPA B COCYJ C YHUCTBHIM
pacTBOpUTENIEM Yepe3 IMONYIPOHULAEMYIO MEPEropoaKy? YKakuTe o0JacTH NpUMEHEHHUS
obpaTHOTO OCMOCa.

Kakumu ypaBHEHHSIMH BBIPAXAIOTCSl TEPMOJUHAMUYECKHE (DYHKIIUU CMEIICHUS KUIKOCTEH,
M30BITOYHBIE TEpPMOAMHAMMYECKHE (YHKIMM U JHHUA (a3zoBoro paszneneHus? Kakue
pacTBOPBI HAa3bIBAIOTCA PETYISPHBIMU U aT€PMaJIbHBIMU?

Ha npumepe ananuza quarpamMmbl CUCTEMbI HUTPUIT IPOMHUOHOBOM KUCIIOTHI — BOJA OMUIINTE
u3MeHeHne (Ha30BOrO COCTOSHMS CHUCTEMbl IPU YBETUYEHUM KOHLEHTPAIMM BOABI U
MOBBILICHUH TEMIIEPATYPHI.

Uro Taxkoe CONpsHKEHHbIE TOUKH, HOJA, BEPXHASA KPUTHUECKAs TEMIEpaTypa pacTBOPEHUs?
Kax dhopmynupyercs npaBmiio Anexceena?

B 4em 3akirouaeTcs mpaBWIIO pelyara U Kak OHO NMPUMEHSETCS Ui ONPEAEIECHUSI MacCOBOTO
cooTHorIeHus haz?

Uem oOBsicHAeTCS (a30BOE paccIOCHUE >KUAKOCTEH MpU BO3PACTAaHUM TEMIIEpPaTyphl B
CHUCTEMax C HUKHEU KPUTUUYECKOUN TeMIIepaTypoil pacTBOPEHUA?

Kakne cBoiicTBa paBHOCTOPOHHETO TPEYTOJbHUKA JIE)KAT B OCHOBE METOAOB OTOOpaXKECHHUs
KOHIIEHTpalui U (UJIM) COOTHOIIECHHS KOMIIOHEHTOB B TPEXKOMIIOHEHTHBIX cHUcTeMax (1o
'u66cy u Pozebymy)?

Kak oroOpaxaercs (a3oBasi aumarpaMmMa TPEXKOMIIOHEHTHON CHCTEMBI C OTPaHHYCHHOU
B3aMMHOW pacTBOPHMOCTBIO Ha I'paHSAX TPEYroJbHOM MpHU3MBI U B ee oObeme? Haueprure
U30TEePMUYECKOE ceYeHHe 0ObEMHOI TuarpaMMel.

B dgem 3axitoyaroTcst 0cOOEHHOCTH PUMEHEHHS MTPaBHiIa pblyara ¥ HOCTPOCHUS CUCTEMBI HOJT
Ha TpeyroJbHoH (ha3oBoit muarpamme? [IpaBuno Tapacenkosa.
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95. [lpuBeauTe MOKAa3aTEILCTBO 3aKOHA pacrpeiesieHus. B Kakux ciydasx 3TOT 3aKOH MOXKHO
BBIPA3UTh B BHJAE OTHONICHMS KOHILIEHTpAllMd  pacmlpeienseMoro BeIIecTBa B
HECMEIINBAIOIINXCS )KUIKOCTIX?

96. Kakoe BnusiHME HAa KOHCTAHTY paclpeeIeHHus OKa3bIBaeT 00pa30BaHNE aCCOLIMATOB MOJIEKYJ
pacnpenensiemoro Beuiectsa? 3anumute popmyisl Llnnosa.

97.UYto Takoe KO3(h(UIMEHT pacmnpeAeNeHuss W CTENeHb H3BICUYCHUS OSKCTPArupyeMoro
BeulectBa? Jlalite ompenenenue SkcTpakuumu. Kak  oCylIecTBIsieTcs MHOTOKpaTHast
(mepuoauyeckast W ApoOHas) SIKCTPAKIIHS?

98. Ha ocnoBe ananmu3za ypaBaenus lllpenepa o0bsicHUTE BUJ KOHIICHTPAIIMOHHON 3aBUCUMOCTHU
TEMIIEPaTyphl Hayalla KpUCTaUIU3allMd KOMIIOHEHTOB OMHAPHBIX CHCTEM (JTMHUM JTUKBUIYCA).

99. Kakue Qa3pl HAX0AATCA B COCTOSTHUM PABHOBECHUS HA JIMHUAX JIMKBUAYCA, @ TAKXKE B TOUKE U
Ha JIMHUU 3BTEKTUKU OMHAPHOW CUCTEMBI, COCTOSIIIEH U3 KOMIOHEHTOB A U B?

100. Omnwumute Ga3oBBIiA COCTAB M OMPEICIIUTE TEPMOIAHAMUIECCKOE YHCIIO CTETICHEH CBOOOIBI
BO BCeX (ha30BbIX MOJISAX MPOCTOM IBTEKTHUECKOH (a30BOM TUarpaMMBl.

101. Kak wusmensiercsa (a3oBoe COCTOSTHUE CHUCTEMBbl M YHCIO CTENeHed CBOOOIbI IpHU
OXJIAKJCHUHM PACIJIaBOB HSBTEKTUYECKOTO W HE IBTEKTHYECKOIO COCTaBa [JIsl MPOCTOM
IBTEKTUYECKON (ha30BOM nUarpaMMbl?

102. Kak omnpenensieTcs COCTaB pacIulaBa U MaccoBO€ COOTHomleHue ¢a3 B Mpolecce
KPUCTAJIIIM3ALUU OJJTHOTO U3 KOMIIOHEHTOB CUCTEMBI?

103. KakoBbl 0COOEHHOCTH KPHUCTAJUIM3AIMH PACILIaBOB JIJIsl CUCTEM, B KOTOPBIX 00pa3yroTcs
COEJIMHEHMUS, MJIaBALINECS] KOHTPYIHTHO?

104. Kak uszmeHnsiercsi ¢pa3oBoe COCTOSTHUE, COCTAB paciljlaBa U YHCIO CTENEeHeH CBOOOABI MpU
OXJIX/ICHUHM PACIUIaBOB JJISI CUCTEM, B KOTOPBIX OOPa3yIOTCS COCNMHEHHS, TUIABSIIAECS
WHKOHTPYSHTHO?

105. JlaiiTe ompeneseHue NMEPUTEKTHUECKOMY Iporeccy. UTo Takoe Touka, TeMIepaTrypa U
JIMHUS TIEPUTEKTUKN ?

106. Hcue3HoBeHHeM Kakoi (a3pl 3aKaHYMBAETCS TMEPUTEKTHYECKHM IMpolecc Mpu
OXJIQXJICHUH PACIUIABOB C MOJIBHOM J10JI€ BTOPOTO KOMIIOHEHTA MEHbIIIE, PaBHOU U OOJIbIIIE,
YeM JIJIs1 MHKOHTPYIHTHO IUIABSILErocs COeIUHEHUs?

107. laiite omnpeneneHue TBepAOMY pacTBopy. OxapakTepu3zyWTe TBEPAbIE PACTBOPBI
BKJIIOUEHUS U TBEPbIE PACTBOPHI 3aMELICHHUS.

108. Kaxk wu3mensercs (a3oBoe COCTOSHHE CHUCTEMBI, COCTaB paciilaBa, COCTaB
KPUCTANTMYECKON (a3bl W YHCIO CTeneHeld CBOOOAbI MPHU OXJIAKIECHUH PACIUIAaBOB IS
9BTEKTUYECKUX CHCTEM, KOMIIOHEHTBHl KOTOPBIX OrPAaHUYEHO B3aUMHO pPACTBOPUMBI B
KPUCTAJIIIMYECKOM COCTOSTHUM?

109. OnwmmmTe npouecc KpUCTAUIM3AIMN TBEPABIX PACTBOPOB B MEPUTEKTUUECKUX CUCTEMAX.
OO®bscHHUTE, TOYEMY C HA4aJOM MEPUTEKTHUYECKOrO MpOoIlecca paHee BHINABIINE KPUCTAILIBI
TBEPAOI0 PacTBOPA PaCTBOPSIOTCA.

110. Kak nmporekaeT miaBiIeHUEe KPUCTALTMUECKOH (Pa3bl B OMHAPHBIX CUCTEMAax, KOMIIOHEHTHI
KOTOPBIX HEOTPAaHUYEHHO B3aUMHO PACTBOPUMBI B KPUCTAJUIMYECKOM COCTOSIHUN?

111.  OO6ocHyiiTe BO3MOXHOCTH NPUMEHEHHUS KPUTEPHUEB CaMOIPOU3BOJIBLHOTO MPOTEKAHUS
o0paTHUMbIX  TEPMOJAMHAMUYECKUX TPOIECCOB U  COCTOSHUS  TEPMOJUHAMUYECKOTO
paBHOBECHS JUIsl OMIMCAHUS OOPATUMbIX XUMHUYECKUX PEAKIIHA.

112.  Yro Takoe XMMHUYECKasi NMEPEMEHHas M KaK OHa HCHOJIb3YyeTCA [JIsi BBIBOJIA YCIIOBUM
IPOTEKAaHUsl CaMOIPOMU3BOJIBHBIX XMMHMUECKHX PEAKUUH U COCTOSHUS XUMHUYECKOTO
paBHOBecHs?

113. IlpuBenuTe TepMOAMHAMHYECKHUI BBIBOJ YPaBHEHMsI 3aKOHA JeHCTBYOMMX Macc. Kakon
BUJ HUMeeT O0O0OIIeHHOE YpaBHEHHE 3aKOHAa JACWCTBYIOUIMX MacC Ui IMPOU3BOJIBHOM
XUMHUYECKOU peakuuu?

114. 3aBUCUT JM KOHCTaHTa XUMHUYECKOTO YpaBHEHHS, BBIPAKCHHAsi 4YEpe3 pPaBHOBECHBIC
napuyagbHble JaBJIE€HUS, OT IMOJIHOTO (CyMMapHOIO) JaBJIEHUS U MapLUalbHBIX JaBICHUM
KOMIIOHEHTOB B HCXOQHOU cMecH?
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115. Kakoe BiusiHEE OKa3bIBaeT OpMa 3aMMCH YPaBHEHHSI XUMHYECKON pPEaKIIui Ha YUCIOBOE
3HaYeHHE KOHCTAHThl XUMHUECKOTO PABHOBECHS U €€ Pa3MEPHOCTh?

116. Kakoit Bua UMEIOT ypaBHEHUS 3aKOHA JEUCTBYIOIINX Macc JUIsl peaklui, MIPOTEKAroIINUX B
peabHBIX Ia30BbIX PACTBOPAX, a TAKXKE B PeabHbBIX U UJCATBbHBIX XKHUIKUX paCTBOPAX?

117. 3anummure 0000OIIEHHBIE YypaBHEHHS 3aKOHAa JECMCTBYIOIIUMX Macc s pPEaKlUi,
NPOTEKAIOIMX B TETEPOreHHbIX cucrtemax. Kak H3MeHseTcs ypaBHEHUE KOHCTAHTbI
paBHOBECHS, €CIM YacTh KOMIIOHEHTOB PEaKIMOHHOM CMeCH SBJISIOTCS YHCTHIMU
BemecTBamu? Kakas BeIMunHa Ha3bIBAETCS 1aBJICHUEM UCCOLUAINN?

118. IlpuBemute BBIBOJ YpaBHEHHUS H30TEPMbl XUMHUYECKOW peakunu. Kakol ¢uzndeckuii
cMbIcn cBoOOomHOM sHepruu ['mb6ca (I'enbMromnbiia) xumudeckoi peakuuu? Yemy paBHO
XUMHUYECKOE CPOJICTBO?

119. B xaxoM HampaBJeHHUHU IPOTEKAET peakiys, eciu cBoOoHas sHeprus [ mb6ca xumuyeckon
peaKiuu Il KOHKPETHOM PEaKIMOHHOM CMeCH MpUHUMAaET 3HadeHue: 1 — Oosblie HyIIf,
2 — MEHbllE HYJIA; 3 — paBHO HYJIIO?

120. Kak BBOAATCSA TEpMOJMHAMUYECKHE TapaMeTphl: CTaHAapTHas cBoOoAHas 3Heprus ['ub0ca
(Tenmpmromnpiia) xumudeckod peakuu A,.G° u A.F°? C kakoW TepMOJIUHAMUYECCKOU
BEJIMYMHOM OHO3HAYHO CBSI3aHBl 3TH CTaHJAPTHBIE TEPMOJUHAMUYECKHE MTapaMeTphl?

121. Kakoit MOXHO czenaTh BBIBOJ, €CIH /ISl HEKOTOPOW peaklMu M3MEHEHHE CTaHJIapTHOU
cBobomHOi HHepruu A,.G° wim A,.F° mpuHuMaeT 3HadeHHWe: | — MHOTO OONbIe HYIIS;
2 — MHOT'O MEHBIIE HYJIS; 3 — PaBHO HYJIO?

122, KakuMu ypaBHEHHSMHU CBsI3aHbl KOHCTaHThl paBHOBecus K, K. K, nns peakuun,
MpOTEKaroIel B ra3oBoi ¢aze?

123. Kak Ha ocHOBe ypaBHeHus K, = f (Kp) ONPEAEITUTD HAITPABICHUE CMELIECHUSI PABHOBECHS
pU W3MEHEHUU TIOJHOTO JaBJieHHs peakiuuoHHou cmecu? Cdopmynupyite npunimn Jle-
[ITaTense — bpayHna.

124. TlpuBemute BBIBOA ypaBHEHHs H300apbl (M30XOpbI) XHMMHUYECKOH peakiuu B
nudepeHIAbHBIX W UHTETPAIbHBIX (Gopmax. Kakoit Bua mMeeT rpaduk 3aBUCUMOCTH
InK, = f(1/T)?

125. Ha ocHoBe ananmuza muddepeHnuaibHoi (OpMbl ypaBHEHHUS H300aphl XUMHUYECKOU
peakLUuu OIpeNeIUTe HalpaBJICHUE CMELICHHUs] PABHOBECHS IPU IOBELIEHUU TEMIIEPATYpPbI
JUISL SHAOTEPMUYECKUX U IK30TEPMUUYECKUX PEaKIIHii?

126. B uyem 3akiIr04aroTCsi OCOOCHHOCTH HAXOXKACHUS 3aBUCUMOCTH KOHCTAHTHI XUMHYECKOTO
paBHOBECHS OT TEMIEPATyphl B IIUPOKOM JHana3oHe Temmneparyp?

Paszoen 2 «Xumuueckas kunemuxa u kamanus»

Onpenenuth NOHATUE CPETHEN U HCTUHHOM CKOPOCTH XUMHUYECKOW PEaKIIMH.

OmnpenenuTb OCHOBHOM MOCTYJIAT XUMHUYECKOH KMHETHKH, (PU3UYECKHI CMBICT KOHCTAHTHI

Onpenenuts MOHATHS MOPSIIKA K MOJIEKYJISIPHOCTH XUMUYECKON PEAKIIUH.

[Ipoananu3upoBaTh KWHETHKY pEakiMii HyJIeBOTO mopsaka. BeiBectu nuddepeHimaabHoe

YPaBHEHHE CKOPOCTH M UHTETPAJIbHOE YPAaBHEHUE KOHCTAHTBI CKOPOCTH PEaKIAN

5. [Ilpoananu3upoBaTh KHHETHKY HEOOPAaTUMBIX peakIHil MepBOro mopsiaka. BeiBectu
¢ depeHInaIbHOE YpaBHEHNE CKOPOCTH U MHTETPAJIbHOE YPABHEHHE KOHCTAHThl CKOPOCTH
peakuuu.

6. BrBectn quddepeHnnanbHOe ypaBHEHHE CKOPOCTH M HHTETPAIbHOE ypaBHEHNE KOHCTAHTHI
CKOpPOCTH PEakLUu (METOJ HeolpeneleHHbIX Ko3(duuuenToB). Onpenenurs 3aBUCUMOCTh
IIepuo/Ia Noypacnaza OT KOHIEHTPALUN UCXOIHBIX BEIIECTB.

7. BeiBectu quddepeHnnanbHoe ypaBHEHHE CKOPOCTH M UHTETPalIbHOE ypaBHEHUE KOHCTAHThI
CKOpOCTH peakuuu. OnpeneiauTbh 3aBUCUMOCTh INEpPHOJA IOJypacnaga OT KOHLEHTpalWu
HCXOJHBIX BEILECTB.

balbadi e
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BriBectn nuddepeHnmanbHoe ypaBHEHHE CKOPOCTH M HHTETPAIbHOE ypaBHEHNE KOHCTAHTHI
CKOpOoCcTH peakiuu. OmnpeneiauTh 3aBHCHUMOCTh MEpPHOJa MOoNypacmaga OT KOHIEHTPAlUU
WCXO/IHBIX BEILECTB.

[Ipoananu3upoBaTh METOABI OMpPENEICHHUS OOIIETO MOPsIKa peakuu (METO MOJCTAaHOBKH,
rpaduyecKuil ¥ 1Mo IepUo/Iy TOTypaciajia BEeIecTBa).

[Ipoananu3upoBaTh METOIbI ONPEACTICHHS TOPSAKA PEAKINH 1O BEHIECTBY (METOJ N30BITKA,
muddepennmanbabiii Meto Bant-I'ogda n uaterpansusiii Mmeton OctBanbaa-Hoiieca).
[Ipoananu3upoBaTh 3aBUCKIMOCTH CKOPOCTH PEAKIIUU OT TeMIiepaTypsl. OnpeneanuTs IpaBUiIo
Bant-I'odda. OneHnTs BeMIuHy TeMIepaTypHoro kodddumnmenra.

BoiBectu Tpu dopmbl  ypaBHeHHs AppenHuyca. JlaTh omeHKy TpaduyecKoMy H
AHAJTUTHYECKOMY METOJIaM OTIpeICTICHHUS YHEPTUN aKTHBALINH.

OnpenenuTh NPUHIMIBIL, JIeXKAllMe B  OCHOBE KHHETUKM  CJIOXKHBIX  PEaKIIH.
[Ipoananu3upoBaTh KHHETHKY 00paTUMOi peakluu nepBoro nopsijaka tuna A 2 B.

[Ipoananu3upoBaTh KHHETUKY JBYX MapaIebHBIX peakUuil IMepBOro mopsaka THIIA
k ks
A— B;A— C . BbBectn auddepeHMaIbHOE YpaBHEHHE CKOPOCTH M MHTETrpajibHbIe

YPaBHEHUS JUIsl KOHCTAHT CKOPOCTEN MIEPBOM U BTOPOM PEAKLIU.

k k.
[Ipoananu3upoBaTh KUHETUKY MOCIEAOBATEIBHOW peakuuu Thna A > B—>C. Bemectu
OCHOBHBIE KHHETHMYECKHE YpPAaBHEHUs JAHHOW peakuuu. JlaTh OLIEHKY COCTOSIHUIO
MIEPEXOIHOTO U BEKOBOI'O PAaBHOBECHH.
[Ipoananu3upoBaTh  NPUOMMKEHHBIE  METOJAbl  XMMHYECKOM  KHUHETHKH  (METOJIBI
KBa3UCTAI[MOHAPHBIX KOHLIEHTPALMNA U KBa3UPABHOBECHOTO MPUOIINKEHHUS).
Ouenutb ponb 3PPeKTUBHOrO aUaMeTpa CTONKHOBeHMs. [IpoaHanmm3MpoBaTh TUMOTE3Y
aKTUBHBIX CTOJKHOBEHUN AppeHuyca.
O6ocHOBaTh MPUMEHEHHE TEOPUHU CTOJIKHOBEHHMM K OMMOJEKYJISIPHBIM peakiusM. BriBecTu
ypaBHEHUE AJI1 KOHCTAHThl CKOPOCTH.
Onpenenutps MOHATUS MOBEPXHOCTH MOTEHIMAIbHOW HSHEPrUH, AKTHUBHOIO KOMILIEKCA,
KOOPAMHATHI PEaKIIUH U TPOQHIIS ITyTH PEaKIIHH.
O6ocHOBaTh MPUMEHEHUE TEOPHH AKTUBHOTO KOMILIEKCA K OMMOIICKYJISIPHBIM pPEaKIIHsIM.
BoiBecTu ypaBHEHHE JIJIs1 KOHCTAHTBI CKOPOCTH.
OnpenenuTts MOHITHE CBOOOTHON YHEPTHH aKTUBAIMK. BriBecTH ypaBHeHHE DilpuHTa.
O60cHOBaTH OMMOJIEKYJISIPHBIM MEXaHNU3M aKTUBALIMKA MOHOMOJIEKYJISIPHBIX pEaKLUil C TOUKU
3peHHs] TEOPUM AKTUBHBIX CTOJKHOBEHUU. I[IpoaHanum3npoBaTh KHHETHYECKYH) CXEMY
JImnnemana.
O6ocHOBaTh MPUMEHEHHE TEOPUU AKTUBHOTO KOMITJIEKCA K MOHOMOJIEKYJISIPHBIM PEAKIIHSIM.
BoiBecTu ypaBHEHHE JIJIs1 KOHCTAHTBI CKOPOCTH.
JlaTh OLIEHKY ME€XaHHU3MY U KMHETHKE TPUMOJEKYJISPHBIX PEAKIMI C TOUKU 3PEHUSI TEOPUHU
CTOJIKHOBEHHI U aKTUBHOT'O KOMILIEKCA.
[Ipoananu3upyiite KHHETHKY PEAKIMil B paCTBOpaxX ¢ TOUKH 3PEHHSI TEOPUH CTOJIKHOBEHUM U
AKTUBHOTO KOMILJIEKCA.
J1aThb OLIEHKY BIMSHUIO HOHHOM CHJIBI paCTBOpA Ha CKOPOCTh XMMHUYECKOU peakuuu. BeiBectu
ypaBHeHue bpeHcrena-beeppyma.
JlaTh OIIEHKY OCHOBHBIM CTaJMsIM LENMHON peakuuu. OnpenenuTb NOHATUS JUIMHBI LIETIH,
3BEHA LIETH, CPETHETO YMCIIa aKTUBHBIX YaCTHI] U JUIMHBI BETBHU.
[Ipoananu3upoBaTh KHHETHKY HEPA3BETBICHHBIX LIETTHBIX PEAKIIUN Ha MpUMepe 00pa30BaHHUS
¢docreHa.
JlaTb OLIEHKY pa3BETBIEHHBIM LIENHBIM peakiusM. OnpenenuTb MOHATHUE MOJyOCTPOBA
BOCIUIAMEHEHUS.
JlaTb OIIGHKY OCHOBHBIM cCTaiusM (oToxuMudeckoi peakiuu. OnpenenuTb 3aKOHBI
(hOTOXUMUH.
JlaTh OlEHKY MOHSATUIO KBAaHTOBOTO BhIXona. [IpoaHanu3upoBaTh TUIBI (POTOXUMUYECKUX
peakuuii. OnpeaenuTh OTINYUS MEXAY TEMHOBBIMU U (POTOXUMUYECKUMH PEAKLIUIMU.
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[Ipoananu3upoBaTh CTaJAWWHBIM MEXaHU3M M KHHETUKY T'OMOTEHHBIX KaTaJIUTHUYECKUX
peaKLui.

[Ipoananu3upoBaTh CIUTHBIM MEXaHU3M U KUHETUKY TOMOTEHHBIX KaTATMTHYECKUX PEAKIIHM
Ha IIpUMepe pacnajaa nepokcuja sogopoaa no Illnuransckomy.

JlaTb OLIEHKY OCHOBHBIM CTaJIMsIM T'€TEPOr€HHOI0 KaTaluTuiyeckoro npouecca. O60cHOBaThH
MIPUYMHBI IPOTEKAHU MpoLecca B KUHETHUECKON U T (y3nOHHON 00IacTsX.
[Ipoananu3upoBaTh XapakTE€pHbIE YEpPThl TE€TEPOreHHOr0 Karaiau3a (CpoJICTBO H
CEJICKTMBHOCTh ~ KaTaJlM3aTopa, CMELIAHHBIE KaTaJlu3aTophl, SBJICHUSA OTPABICHUSA U
MIPOMOTHPOBAHUS KaTaIU3aTopa).

O6ocHOBaTh MPUUUHBI AKTUBALIMU B T€TEPOT€HHBIX KaTAIUTHUECKUX MpOLieccax Ha MpuMepe
npodwiell MyTel HEKaTAINTHYECKOM TOMOTEHHOW M KaTaJUTUYECKOH TeTepOTreHHON
peakuuii. OnpenennTs NOHATHS UCTUHHON U Ka)XKyLIeWCsl SJHEPTUi aKTUBALUU.
[Ipoananu3upoBaTh KWHETUKY TE€TEPOr€HHBIX KATAIUTHUECKUX pEaKUUHd B CTATUYECKUX
ycnoBuax. O60CHOBATh MPUYHHBI MOSIBICHUS KaXKYIIUXCS TIOPSIIKOB PEaKLUH.

BriBecTM B3aMMOCBSI3b MCTUHHOM M KAKYLICHCS DSHEPrUM AKTUBALMM TI'ETEPOrE€HHBIX
XMMHYECKHUX PEaKIHM.

JlokasaTh HaJTMYMe aKTUBHBIX IIEHTPOB B TETEPOTCHHBIX KaTan3aTopax (SBICHHS aIcoOpOnn
U OTPaBJICHMS KaTaJln3aTopa, TEOPHs aKTUBHBIX LIEHTPoB Teinopa).

OnpenenuTb OCHOBHBIE TIOJIOKEHUSI MYJIBTUIUIETHOM Teopuu KaTtanu3a bananauHa u reopun
aKTUBHBIX aHcambneit Kobo3zesa.

JlaTb OLEHKYy KaTaJuM3aTopaM Ha HOCHUTEISX U aACOpPOLMOHHBIM KaTajau3aTopam.
[IpoaHanu3upoBaTh KaTaIUTUYECKUE CBOMCTBA MEPEXOAHBIX METAIIIIOB.

Onpenenuth TOHATHS (epMeHTATHBHOTO Katainm3a W Qepmenrta. [Ipoananm3upoBaTh
knaccuukanuo ¢gepMeHTOB. OLEHUTh BIMSHHE BHEIIHMX (PAKTOPOB HAa AKTUBHOCTh
(bepmeHTa.

[Ipoananm3upoBars KuHETUKY (pepmenTaTuBHOU peakiuu: S + E 2 ES — P 4+ E. Brisectn
ypaBHeHne Muxasnnca-MeHTEH U ONpeIeIuTh METOIBI €r0 IPOBEPKHU.

7.2.  OO0pa3ern conepkaHus YK3aMEHAIIMOHHOTO OMIIeTa

SK3AMEHAILIMOHHBIM BUJIET Ne 1

. JlaTh KpaTKyr XapakTepUCTHUKY MOHSATHUSM CpPEIHEN W HCTUHHOW CKOPOCTH XHUMHUYECKOU

peakiuu. [Ipoananu3upoBath GakTOPbI, KOTOPHIC BIUSIOT Ha BEIMYMHY CKOPOCTH XUMHUYECKOM
peaKIuy.

. C(bOpMYHHpOBaTB OCHOBHBIC IIOJTOXKCHHA TOMOI'CHHOI'O KaTtajlu3a II0 H_IHI/ITaJ'ILCKOMy.

HpO&HaJ'II/ISI/IpOBaTI) KHMHCTUKY T'OMOI'CHHBLIX KaTaJIUTHYCCKUX peaKuHﬁ, MMPOTCKAIOIIUX II0
CIIMTHOMY MCXAHU3MY.

. MexaHu3M pacrmaja a30THON KHUCIOTHI MOKET OBITh TIPEACTABICH CXEMOM:

(1) HNO,—~£ 5 HO" + NO,
(2) HO' + NO,—2—-HNO,
(3) HO' + HNO, —£—>H,0 + NO,

[Ipennoxxure KUHETHYECKOE YPaBHEHHME Ul CKOPOCTH pacnaja a30THOW KHCIOTHI.
CuuTath, 4TO KOHIEHTpALM THAPOKCUIbHBIX paaukanoB HO' craimonapHas BO BpeMEHHU.

VYTBepxkeHo Ha 3aceqaHuu Kadeapsl (GU3NIECKON XUMHUH
IIporokon Neor«  » 20 T.

3aBenyromnuit kadenpoit Muxanpuyk B.M.

DK3aMeHaTop benas H.U.
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B ciydae BeneHus y4eOHOro Imporecca ¢ UCIOJIb30BAHUEM 3JIEKTPOHHOTO OOy4eHHUS U
JTUCTAHIIMOHHBIX 00pa30BaTeNbHBIX TEXHOJOTHH, Colep)KaHWe OuieTa MOXKET OTIUYAThCA OT

IPUBEIEHHOTO.

8. PACIIPEJEJIEHUE BAJIJIOB, KOTOPBIE ITOJIYUAIOT ObYHAIOIIIMECA

OO0mmast omeHKa 3HaHWK OOYYArOMIMXCS MO AWCIHHUILINHE MpoBoauTcs mo 100-0amumpHOM
[IKale MCXOJs W3 MaKCUMyMa, MPHUBEACHHOTO B Tabiuie Huxe. OpraHu3alioHHO-y4deOHas
paboTa B ayJUTOPHH OIICHWBACTCS HAa OCHOBE TAKUX KPUTEPHUEB KAaK TOCEIIAEMOCTH 3aHSTHIA,
CBOCBPEMCHHOEC W KAYECTBCHHOE BBITIOJHCHUE JIOMAITHUX 3a/laHuil, aKTUBHOCTh BO BpEMs
HpOBe)IeHI/ISI JICKIIMOHHBIX H HpaKTI/ILIeCKI/IX SaHHTI/If/'I (y‘-IaCTI/IC B 06CY)K)I€HI/II/I TCKYIIICFO n
NPOIIEHHOTO MaTepuaia, peiuieHre 3a1ad  T.11.).

8.1. ®dopma o0ydeHHs — OYHas, Kypc — 3, ceMecTp — 5

Howmepa pazznenos Bunsr pabot Maxcumanbioe
pa pasit AbLP KOJIMUYECTBO 0assIoB
Opranu3zanmoHHO-y4eOHast paboTa CTyICHTa B
Paznen 1 P ! Y P A 5
ayIUTOPUH
«XuMHAYECKast
CamocrosiTenpHas pabora 10
TEPMOTUTHAMHKA) ”
Texyuuii KOHTPOJIb 35
UTOI'O 50
DK3aMeH 50
OOt UTOT 3a cEMECTp 100
8.2. ®dopwma o0ydeHHs — 09Has, Kypc — 3, cemecTp — 6
Howmepa pazznenos Bunsr pabot MaxcimaibHoe
pa pasit AbLP KOJIMUYECTBO 0asIoB
Paznen 2 Opranu3zalinoHHO-y4yeOHas paboTa CTyieHTa B 5
«XuMuueckas ayAUTOPUU
KUHETHUKA U CamocrositenpHas pabora 10
KaTaan3y Texyuuii KOHTPOJIb 35
UTOI'O 50
DK3aMeH 50
OO0t uTOT 32 cemMecTp 100
8.3. ®opwma obydeHHsi — 0OYHO-3a04Has, Kypc — 3, cemecTp — 6
Howmepa pazgenos Bunsr pabot Maxcumanbaoe
pa pasit AbLp KOJIMYECTBO 0aJsIOB
OpranuzaiinoHHO-y4yeOHas paboTa CTyZieHTa B
Pazpen 1 p H y p ya 5
ayJIMTOPUHI
«XuMu4decKas
CamocrosiTenpHas pabora 10
TEPMOIUTHAMHKA) »
Texyuuii KOHTPOJIb 35
UTOI'O 50
DK3aMeH 50
OOmuii uTOT 32 cemMecTp 100
8.4. dopma o0yueHHs — OUHO-3a04Has1, Kypc — 4, cemectp — 7
MakcumanbsHoOe

Howmepa pazgenos

Bunger pabot

KOJINYECTBO 0aJJIOB
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Paznen 2 OpranunzanmoHHo-y4eOHast paboTa cTyZeHTa B 5
«XUMHAYECKAS ay TUTOPUH
KUHETHUKA U CamocrosiTenpHas pabora 10
KaTaJInu3» Texkymmii KOHTPOJIb 35
UTOI'O 50
DK3aMeH 50
OOt UTOT 3a cEMeCTp 100
CooTtBercTBHE 0AJITIOB OLIEHKE
OreHKa 110 nATHOAIUILHON IIKaJIE
KonnuecTso 6amios "
s 100 ECTS | Dx3amen, nuddepeHunpoBaHHbII 3auer
3a4er
90-100 A OTJIMYHO 3a4TEHO
80-89 B 3a4TEHO
75-79 C Xopottio 3a4TCHO
70-74 D 3a4TCHO
60-69 E YIOBJIETBOPUTEIHHO SAUTeHO
35-59 FX HE 3a4YTEHO
034 F HEYI0OBJIETBOPUTEIHHO He 3a9TeH0

9. OBECIIEYEHHME OGPA3OBATEJIBHOI'O ITPOLUECCA AJIA JIULL C
OI'PAHMYEHHBIMHN BO3MOXHOCTAMU 310POBbA 1 UTHBAJINM/IOB

B xone peanuzanyy AMCIUIUIMHBI UCTIOIB3YIOTCS CIAEAYIOIMIME JOTOIHUTENbHBIE METO B
00y4YeHUsI, TEKYIIETO KOHTPOJISl YCIIEBAEMOCTH U MPOMEKYTOYHOU aTTeCTallii O0yJaronuxcs B
3aBHCHUMOCTH OT UX MHAMBHUAYAIbHBIX OCOOEHHOCTEH!

1) JUTSL CJIETIBIX U CIIa0OBUIAIINX:

— JeKUrU 0(hOPMIISIOTCS B BUJIE JIEKTPOHHOTO IOKYMEHTA, TOCTYITHOTO C IOMOIIIbIO
KOMIIBIOTEPA CO CIEeIMATN3NPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHHUEM;

— JUIS  BBINOJHEHWsS  3aJaHus TpU  HEOOXOAMMOCTH  TNPEAOCTaBISIETCS
YBEJIMYUBAIOIIEE YCTPOUCTBO; BOZMOYKHO TaKXKE UCTIOIb30BAaHUE COOCTBEHHBIX YBEIMYUBAIOITNX
YCTPOMCTB;

— MUChMEHHBIC 3aJIaHusI OPOPMIIAIOTCS YBETHUESHHBIM MIPU(TOM.

2) JUTSL TITYXHUX U CIa0O0CTBIIIAIINX

— JEKIUU 0POPMIISIOTCS B BHJIE DJIEKTPOHHOTO JOKYMEHTA;

— MUChbMEHHBIE 3aJJaHUS BBIOJHAIOTCS Ha KOMITBIOTEPE B MUCbMEHHOM QopMe;

— 9K3aMEH TIPOBOJUTCS B THCHbMEHHOH (opMe Ha KOMIBIOTEPE;, BO3MOXKHO
npoBeJieHre B popmMe TeCTUPOBaHUS.

3) JUIS1 JIULL C HAapYIIEHUSIMU OTIOPHO-JIBUTATEIBHOTO anmnapara:

— JeKuuu 0(hOpPMIISIOTCS B BUJIE JIEKTPOHHOTO IOKYMEHTA, TOCTYITHOTO C IOMOIIIbIO
KOMIIBIOTEPA CO CIEeIMATN3UPOBAHHBIM MPOTPAMMHBIM 00ECTICUCHUEM;

— MACbMEHHBIE 3a/IaHMSI BBIMIOJHSIOTCS HA KOMITBIOTEPE;

- 9K3aMeH U 3a4€T MPOBOJATCA B YCTHOW ()OpPME HITU BBIMOJIHSAIOTCS B MUCbMEHHOMN
dbopme Ha KOMIIBIOTEpE.

[Tpu HEOOXOIUMMOCTH TIPEeTyCMATPUBACTCS YBETUUCHUE BPEMEHH ISl TOJATOTOBKH OTBETA.

[Ipouenypa  mnpoBeaeHHs  MPOMEKYTOYHOM  aTTecTallud A OOydaroluxcs
YCTaHABIMBAETCA C YYETOM WX UHAUBUAYAIBHBIX TCHUXO(PU3UYECKUX OCOOCHHOCTEH.
[IpomexxyTouHas aTTecTanys MOXKET TPOBOJIUTHCS B HECKOJIBKO 3TAIOB.

[IpoBenenne mpoleAyphl OICHUBAHHUS pPE3yJIbTATOB OOYYEHHS JIOMYCKAaeTcs C
HCIOJIb30BaHUEM JIUCTAHIIMOHHBIX 00pa30BaTEIbHBIX TEXHOIOTHIA.
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ObecneunBaeTcst JOCTYI K WH(GOPMAIIMOHHBIM U OUOIMorpaduIeckuM pecypcam B CETH
WutepHeT Ui Kaxkaoro oOydaromierocst B (opmax, aZalTUPOBAaHHBIX K OIPAaHUYEHHUSIM HX
3II0POBBSI ¥ BOCTIPHSITHSI MHPOPMALINH:

1) JUIS CENbIX U CIIAa0OBUNAIINX:

— B IICYaTHOHN (popMe yBETUUECHHBIM mpHu(TOM;

- B (hopMe 3JIEKTPOHHOTO JOKYMEHTA;

2) JUTSI TITYXHMX U clTa0oCbIIIaInX:

- B IIeYaTHOH popme;

- B (hopMe IIEKTPOHHOTO JOKYMEHTA.

3) 111 00yYaroIuXcs ¢ HapyLIEeHUsIMU OIIOPHO-/IBUTATEIBHOTO alapara:

- B IIEYaTHOH (opme;

- B (hopMe 3IEKTPOHHOTO JOKYMEHTA.

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEHEHHE YUEBHOI'O ITPOUECCA

YueOHubie 3ausaTHs ipoBoasaTcs B 9-m (yi. Lllopca, 17a) yueOHOM KOpITyce YHHBEPCUTETA.
Jls mpoBeieHus! JIEKIIMOHHBIX M Ta0OPaTOPHBIX 3aHATHI TpeOyeTcs ayauTopus, 000pyaoBaHHAs
MEJIOBOM MM MAapKEpHOW JOCKOM, MyJIbTUMEIUNHBIA MPOEKTOP U JKpaH, HOYTOYK, KOMILJIEKT
yaeOHOI Mebenu It CTYIEHTOB, paboyee MecTo npernoaasarens. Borxoa B IHTepHeT npoBogHOM
WK ¢ ucnoib3oBanueM Wi-Fi.

s caMOCTOSITENbHON pabOThl HCIONB3YIOTCS TEKCTOBBIE U DIIEKTPOHHBIE PECYPCHI
HayuyHoli OMONIMOTEKM YHUBEPCHUTETa W IPYTUX DJIEKTPOHHBIX OMOTMOTEYHBIX 0a3 JaHHBIX,
ydaeOHO-MeToInYeckoe obecreyeHne, mpeCTaBIeHHOe B y4eOHO-METOAMYECKOM KabuHere 9-ro
(ayn. 401) yueOHOro KOpmyca, MaTepuUadbHO-TEXHUUYECKYIO 0a3y ydeOHBIX JTabopaTopuil Mo
busnaeckoit xumun (Ne 404, 405) kadeapb! GU3NIECKON XUMUH.

B mpouecce o0y4yeHHMs CTyIEHTHI HMEIOT BO3MOXHOCTH HCIIOJIB30BaTh Yy4yeOHBIE
MaTepuanbl Mo aucuuiUinHe «®dusmueckas XUMHS», pa3MelleHHble Ha miuaTdopme Moodle
Hentpa aucrannmonnoro odpazoanus @I'BOY BO «/lorl'V». C ucmnonbp3oBaHHEeM PeCypcoB
w1aTGOpMbl JUCTAHIIMOHHOTO 00Pa30BaHMsI TAKXKE OCYIIECTBISETCS TEKYIIUH KOHTPOJIb 3HAHUN
CTYZCHTOB Ha OCHOBE TECTUPOBAHUS U MIPOBEPKH PE3YIHTATOB CAMOCTOATEIBHOM paboThI.

11. PEKOMEHAYEMAA JINTEPATYPA

11.1. OcHoBHas nquTeparypa

1. Muxanpuyk, B. M. Xumuueckas TepMouHaMuKka: y4ed. mocol. s CTyA€HTOB, 00y4. 1o
cnenanbHocTH 04.05.01 dyHnamentanbHas U npukiaagHas xumus. M3a. 5-e, mepepad. u
ucnp. / B. M. Muxanpuyk. — Jlonenk: lonHY, 2021. — 235 c.

2. JlaGopaTOpHBI MPAKTHKYM I10 XHUMHYECKOM TEpMOIWHAMUKE: ydeOHOe TmocolOue s
CTYJeHTOB, 00yd. mo HampaieHuio moaArotoBku 04.03.01 Xumus ¥ Mo cHenuanTbHOCTH
04.05.01 dynnamenTanbHast U npukianaas xumus / B. M. Muxanpuyk, T. b. [Tomumyxk, JI.
M. Ilponsko, I'. A. Tuxonosa. — U3n. 2-e, mepepad. u ucnp. — Houenk: Joul'VY, 2023. — 130
C.

3. Ilpaktukym no snexkrpoxumuu / H.W. benas, A.B. bensiiit, B.1. Koxokaps, A.M. Muxasnbuyk.
VYuebHo-MeToguueckoe nocodue. - lonenk: JlorHY, 2012 — 114 c.

4. Jlaboparopubie paboThl M0 pu3MUecKor XUMUU (pa3aem AMEKTPOXUMHUS) 1O CIEIUATBHOCTH
04.05.01 dynmameHTabHAS U TPHUKIAAHAS XuMUs: ydeOHoe mocoobue / H.U. benas, A.B.
bensiit, I'.A. Tuxonosa, B.1. Koxoxkaps — lonenk: I'OY BIIO «/loaHY», 2020. — 150 c.

5. Ilpaktukym o xumudeckoi kunetuke u karanuzy / H.W. benas, A.B. bensrit, JI.M. [Iponbko,
T.b. Ionumyxk. YuebHo-MeToquueckoe nocoowue. - JJonenk: JJonHY, 2013 — 128 c.

6. JlaGopaTopHBIN MPAKTUKYM [0 XMMHUYECKON KHHETHUKE U KaTauzy: yueoHoe nmocodue / H. U.
benas, A. B. bensrit, JI. M. [Iponsko., T. b. [omumyxk. — Honeuk: ['OY BIIO «JonHY»,
2018.-137c.
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dusnueckass XUMHUs: OCHOBBI DJIEKTPOXUMHUH B Bompocax u otBerax / H. U. benas, A. B.
benwrii, T. b. [lonumyxk. — YueOHo-MeTonu4yeckoe nmocodue. — lonenk: JOHHY, 2022. — 122
c.

PacuetHO-Tpadmyeckue 3aqaun Mo XUMUYECKOM KUHETHKE U Katanu3zy /coct. H. U. benas, A.
B. benwiit, JI. M. IIponsko. — loneux: ®T'BOY BO «/lonl'¥», 2023. — 107 c.

11.2. JlonmosHuTenbHAs JTUTEPATYpa
dusnueckas XuMus: yueOHOe ocobue, HEKTPOHHOE U3AaHUE CETEBOT0 PacpOCTpaHEeHus /
B.A. Ympuxun — M.: «KIAVY», «Jlo6pocBet», 2018.
Ie1po, JI. B. ®usnueckas XuMusi: XMMHYECKOE paBHOBECHE [ DIEKTPOHHBIH pecypc] : yueOHo-
Meroandeckoe mocoome / JI. B. Lpipo, C. 5. AnekcanmpoBa ; HammoHaibHBII
HCCIIENOBATENbCKU TOMCKMH TOCYIapCTBEHHBIM yHUBEpCUTET. - Tomck : Tomckuii
roCyapCTBEHHBIN yHUBepcuTeT, 2012. - Dnextponnsie nanubie (1 daiin).
baxtuna, I'. JI. Kpatkuii kypc ¢uszndeckoit Xxumum [DIeKTpOHHBIH pecypc]: ydeOHO-
Meroandeckoe nocooue / I'. JI. baxtuna, XK. H. Mansmmesa, I'. I1. Jlyxanun — Bonrorpan:
Boarorpaackuii rocyaapcTBEHHBIN TeXHUYECKU yHUBEepcuTeT. — 2016. — 252 c.
https://elibrary.ru/item.asp?1d=28142979
Mansiuesa, XK. H. Ilpaktukym no ¢usudeckoil Xxumuu [DNeKTpOHHBIA pecypc]: yueOHOe
nocodue / XK. H. Mansimesa, I'. I1. lyxanun, I'. JI. baxtuna — Bonrorpaa: Bonrorpanckuit
rocyJJapCTBEHHbIN TeXHUUYECKUil yHuBepcuret. — 2016. — 308 c.
https://elibrary.ru/item.asp?1d=27498343
baxtuna, I'. JI. COOpHUMK MpUMEPOB U 3a]1a4 10 GU3NUECKO XUMUHU [ DIeKTpOHHBIH pecypc]:
yaeoHOoe mocoOme / I'. JI. baxtunma, I'. Il. Jlyxanun, XK. H. ManemmeBa — Bonrorpan:
Bousrorpaackuii  rocygapcTBEHHBIM TexHWYecKud yHuBepcuter. — 2016. — 136 c.
https://elibrary.ru/item.asp?1d=26291349
[Taunesa, E. FO. ®usnueckas xumus. JlabopaTopHbIii TpakTUKYM [DIEKTPOHHBINA pecypc]:
Yuebnoe nocobue / E. FO. lllaunesa. — Saarbrucken: LAP (I'epmanust). —2015. — 121 c.
https://elibrary.ru/item.asp?1d=23669215
[lagneBa, E. FO. Xumuueckas TepMoanHaMuKa [ DNEKTPOHHBIN pecypc]: YueOHoe mocodue /
E. O. lllauneBa. — Saarbrucken: LAP Lambert (I'epmanus). — 2014. — 117 c.
https://elibrary.ru/item.asp?id=24168571

12. NHOOPMAIIMOHHBIE PECYPCHI

JlucTaHImoOHHBIN Kypc: «Pu3ndeckass XuMusl, XUMAYECKask TEPMOJIMHAMUKAY [ IIEKTPOHHBIN
pecypc]. — Pexxum nmoctyma: https://mikhalchuk.moodlecloud.com/course/view.php?id=15;
https://distant.msu.ru/course/view.php?id=3807 — Ha3Banue ¢ skpaHna.

Muxanpuyk B. M. TepmonuHamuyeckoe, (a3oBoe ¥ XMMHYECKOE  paBHOBECHE
[DnexTpoHHbI pecypc]: yueOHoe nmocooue / B. M. Muxanpuyk. - PoctoB-Ha-/{ony: M3a-Bo
OxHoro ¢enepansHoro ynusepcuteta, 2016. - snextponnsie nanubeie (1 ¢aitn). Pasmep
(aiina: 2,5 M6. ®opmart: pdf.

HanmonanbHasi 3jexTpoHHast Oméimorexka (HODB): ¢enepanpHas rocymapcTBeHHas
nHpopmanuonHas cuctema / MunuctepctBo Kynetypsl PO; Poccuiickas rocyaapcTBeHHas
oubmmoreka. — Mocksa, 2019- . — URL: https://rusneb.ru/ (mara o6pamenus: 01.09.2023). —
Pexxum nmoctyma: cBOOOnmHBIN, moamucka. Heobxoawma ycTaHOBKAa MPOTPaMMHOTO
oOecnieueHus. — TeKCT: ANEKTPOHHBIN.

eLIBRARY.RU: nayunas snexktpoHHas OuOnmoreka: cait. — Mocksa, 2000- . — URL:
https://elibrary.ru (mata oOpamenus: 01.09.2023). — Pexum pocTtyma: uisi aBTOPH3OB.
MOJIb30BaTENEH. — [ €KCT: AIEKTPOHHBIN.

Hayunas snextponnas Oubnuorexa «KubepJlenmukay»: caidit / Accoumarusi «OTKpbITas
Hayka». — Mocksa, 2014- . — URL: https://cyberleninka.ru/. — Pexxum goctymna: cBOOOTHBIH.
— TekeT: 27eKTPOHHBIN.
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6. DnekTpoHHO-OMOIMOTeYHAs cucteMa «Jlanb»: [caiit]. — URL: https://e.lanbook.com (marta
obpamenusi: 01.09.2023). — Pexum noctyma: aisi aBTOPH30B. MoOJib3oBareseil. — Tekcr:
3JIEKTPOHHBIMN.

7. I3BC IOpaiiT: snekrpoHHas O6ubnuoreyHas cucrema: cat. — Mocksa, 2013. — URL:
https://biblio-online.ru (mata oopamenus: 01.09.2023). — Pexxum goctymna: ajsi aBTOPU30B.
MoJb30BaTeNen. — TEeKCT: JIEKTPOHHBIN.

8. DaexktpoHHo-0uOIMOTeyHas cuctema JouIl'Y: caiit / ®I'BOY BO «Jloul'Y». — JloHenk,
2016- . — URL: http:/library.donnu.ru/ (nata oo6pamenus: 01.09.2023). — Pexxum noctymna:
CBOOOIHBIN. — TeKCT: 3TEKTPOHHBIH.

9. DaexkrpoHHbIi KaTagor Hayunoit Oubnuorexu onl'Y: pasnen caiita/ Hb JIonl'Y. — Tekcer:
anektponHsli // OBC [oul'Y: caitir. — URL: http://library.donnu.ru/catalog/ (mara
obpamenusi: 01.09.2023). — Pexxuim gocTyma: MOMCK CBOOOTHBIN, 3TIEKTPOHHBIE JOKYMEHTBI —
I oJib3oBatesneit Jlonl'y.

10. DaexTponnsiii apxus JouI'Y: paznen caiita / Hb Jlonl'Y. — TekcT: anexktponHsiii // 9bC
Houl'V: caiit. — URL: http://repo.donnu.ru/ (mara obpamenusi: 01.09.2023). — Pexum
JOCTyTa: CBOOOTHBIMH.

13. ITPOTPAMMHOE OBECIIEYEHUE

1. Windows 7 PRO (xopniopatusHas ymnen3ust JJonl'Y Ne 46484614)

2. Microsoft Office (kopnopatusHas aunen3us oY Ne 46472919)

3. Microsoft Visual Studio (suniensust mporpammsl Dream Spark juist BeIcmnx yueOHBIX
3aBeJICHUN)

4. AwntuBupyc Kacnepckoro, Adobe Acrobat Reader, xPDF (numensun GPL, Apache,
BSD niist cB0OO0OAHOTO MPOTPaMMHOTO OOECTICUCHHUS).



