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1. IEJA OCBOEHHUS YYEBHOM JUCIUILINHBI

HCJIHMI/I OCBOCHHUSA TUCIHHUIIJIMHBI «Puznyeckas XUMHSI ABJISIOTCH:

— (QopMupOBaHHE Y CTYICHTOB-OYIYIIUX XHMHKOB, CIIOCOOHOCTH MOHMMATh (DU3UKO-
XUMHYECKYIO CYITHOCTBH MPOIIECCOB M HMCIIOJIb30BaTh OCHOBHBIC 3aKOHBI (PM3NYECKON XUMHU B
KOMIUIEKCHOM MTPOU3BO/ICTBEHHO-TEXHOJIOIMUECKOW AESTENBHOCTH;

- (opMHUpOBaHHE CIIOCOOHOCTH BBITMIOJHATH PACUYEThl (PUBUKO-XUMHUYECKHX TMapaMeTpPOB
XMMHUYECKUX TPOLIECCOB HA OCHOBE METO/IOB (DU3UUECKON XUMHUM;

- (opMupoBaHHE TBOPYECKOTO MBIIUICHUS, OOBenUHEHHE (YHAAMEHTAIBHBIX 3HAHUN
OCHOBHBIX 33aKOHOB M METOAOB TMPOBEACHUS (PU3UKO-XMMUYECKUX HCCICIOBAaHH, C
MOCTIE YOI 00pabOTKOM U aHATTU30M PE3YIIBTATOM HCCIICTOBAHHIA,

- ¢opMHUpOBaHHE HABBHIKOB CAMOCTOSTEJIBHOTO TPOBENCHUS  TEOPETHUYECKUX U
AKCIIEPUMEHTATLHBIX (PU3UKO-XUMUYECKUX UCCIICIOBAHUH.

dopmupyemble TUCUUIUIMHON 3HAHUS U YMEHMSI TOTOBST BBITYCKHUKA JaHHON 00pa30BaTeIbHOM

MIPOTPAaMMBI K BBITTOJIHEHHUIO CIEAYIOMIIX 0000IEHHBIX TPYIOBBIX (QYHKIHH (TPYAOBBIX (PYHKIIHIA):

Tabnuua 1.1.
Kon u O000menHbIe TPYI0BbIe GYHKIHMHT Tpynossie GpyHKIUHA
HanMmeHoBaHu| Kona HaumenoBaHue Ypose HaumeHnoBanue Kox |Yposenn
e Hb (moxypos
npodeccuona KBaJHd €Hb)
JILHOT0 pukan KBaJH G
cTaHAapTa un HKALUH
01.001 Iena- B [lenarornyeckas nesrens- 5-6 | Ilemarormueckas B/03.6 6
ror (megaro- HOCTb T10 ITPOEKTHPOBAHUIO JIESITETLHOCTD 110
ruyeckast U peann3aluyd OCHOBHBIX peanu3anuy mporpamMmm
AeATeIbHOCTh 00111e00pa30BaTENEHBIX OCHOBHOTO W CPETHETO
B JIOIIKOJIb- Iporpamm oOmiero oopa3oBaHus

HOM, HA4YaJIb-
HOM 00111eM,
OCHOBHOM
oo1meM,
cpeaHeM 00-
memM o0pa3so-
BaHuu) (Boc-
nuTaTeNlb,
YYHUTEJb)




26.003 YupasieHue cTaausMu IIpoexTrupoBanue 0co60
«Cnenunaauct PpaboT MO MPOCKTUPOBAHHIO CIIOKHBIX M3IEIHN U3
IO MPOEKTH- U3NCTTH 13 HAHOCTPYKTYPUPOBAHHBIX
poBaHiuio HaHOCTPYKTYpPHUPOBaHHBIX KOMIO3HIIHOHHEIX C/03.7
u3aeaui u3 KOMITO3UIIMOHHBIX
HAHOCTPYKTY MaTepHanoB MaTepHaios
PHUPOBAHHBIX
KOMMO3UIHOH
HBIX MaTepHu-
aJIoB»
40.011 IIpoBenenue Hay4yHO- [IpoBencHme MaTEHTHBIX B/01.6
«Cnenunamucr HCCJICZIOBATEIbCKUX U UCCIIENOBAHUHN U
10 HAY4YHO- OTBITHO-KOHCTPYKTOPCKHX oTIpeIeNen e
HccaeroBaTes pa3paboTok mpu XAPAKTEPHCTHK
bCKUM H HCCIIeIOBaHUT
ONBITHO- CaMOCTOSTEIBHBIX TEM IpOAYKUMHU (ycIyr)
KOHCTPYKTOP [IpoBenenue padot mo B/02.6
CKUM 00paboTKe U aHATTN3Y
pa3padoTkam HAY4YHO-TEXHUYECKOU
» nHpOpMaIH U
pe3yabTaTOB
HCCIIEN0BAaHUN
PykoBoscTBO rpyImoit B/06.6
PpabOTHHUKOB MPHU
HCCIIeIOBAHUH
CaMOCTOATCIbHBIX TEM
26.013 KonTpounb kauectBa ceippsi|  A/01.6
KoHTponb kauecTBa XUMH-
«Cnenmajauct Y MaTEpHaIIOB B OpraHu-

M0 KOHTPOJI0
KayecTBa 0HO-
TEeXHOJIOTHYeCK
0r0 NMPOU3BOJI-
CTBA mpemnapa-
TOB JIUIA pacTe-
HUEBOICTBA)

YEeCKOU ¥ OMOTEXHOJIOTH-
YeCKOM MPOMYKIIMU Ha BCEX
STarax Mpou3BOICTBEHHOTO
rporecca

3aIllM 110 IPOU3BOACTBY
OuomnpenapaToB AJIs pac-
TEHHEBOJICTBA




Huctunnuna «®Pusznueckass XUMHS» U3y4aeTcs B 00s3aTeNbHOMN

2. MECTO AUCHHUIIIMHBI B CTPYKTYPE OIIOII BO

gacti bioka 1 wu

NpeACTaBIseT CcO0OM TEOPETUUECKyI0 OCHOBY Ui M3y4eHHs MOCJIEIyIOUIUX KYypCOB
XUMHUYECKOTO MpoQuisd - KOUIOMAHOM XUMHHM, XHMHUU TBEPAOro Tejla, XUMHUYECKOU
TEXHOJIOTUH, (PU3UKO-XUMHUYECKUX METOAOB UCCIIEAOBAHMS.

[Ipennaraemplii 1yisi HM3y4eHHS Kypc IIOMOXET CTyAEHTaM HPUOOpPECTH 3HaHMS 110
OCHOBHBIM XUMHUYECKUM IOHATHUAM, MOHATH CYIIHOCTb IMPOTEKAHUS XMMHUYECKUX IIPOLECCOB,
OBJIaJIETh OCHOBAMH TEPMOJAMHAMUKH, TEOPHUH PACTBOPOB U (Pa30BBIX paBHOBECHUIl, OCHOBaMHU
XUMUYECKON KMHETUKU M KaTajau3a, MEXaHU3Ma XMMHUYECKUX PEAKLUH, HIEKTPOXUMUYECKUX
MIPOLIECCOB, KOPPO3UHU U METOJ0B 3aLIUTHI OT HEE.

Ilepeuenn

JAUCIIMIIINH, HCO6XOI[I/IMLIX JJIA HU3YUYCHUA
HCOpPraHUYCCKaA XUMMUs, OpraHunvdcCKass XuMmus, (1)1/131/H<a, MaTe€MaTuKa.

¢u3n4eckol  XUMUH:

Taoauna 2.1.

Css3p JUCHUILTHHBI «PU3HUYecKass XUMHSD C NpeabiAyIMuMi JTUCHUIVIMHAMHA U CPOKH HX

H3yYeHHs
Kon JIMCUMIUINHBIL, CIICYIONINE 33 TUCIUIUTMHON Cemectp
JIUCIATUIAHEL «Dusznueckas XUMUI»
51.0.10 MareMaTuka 1,2
b1.0.11 Dusuka 1,2
b1.0.17 HNudopmaTuka 1,2
b1.0.06 Heopraanueckas Xumust 1,2
b1.B.11 KBanToBag xumus 4
b1.B.19 CtpoeHue BelecTBa 5
Tab6auma 2.2.

CBs13b JTHCHUILUIMHBI «PU3nUyecKkass XUMHUS» C NOoCJICAYIOIIUMHU JTUCHUIIVIMHAMHA U CPOKH HX

U3y4YeHH s
Kon JIMCUMIUINHBIL, CIIEAYIOIINE 32 TUCIUIIIIMHON Cemectp
JIUCIATUIAHEL «Dusznueckass XUMU»
b1.B.18 BricokoMoneKynsipHbIe COEAUHEHUS 7
b1.0.09 Kommongnast xumust 7
b1.B.21 XuMnueckas TEXHOJIOTHS 8
b1.0.14 Ddusnyeckre METOABI UCCIICIOBAHUSI 8

B pe3yJabTarte ocBoeHHMS JMCUMIIIMHBI 00YUYAIOIINIACSH JOJIZKEH:



3HaTb:

- OCHOBHbBIE 3aKOHBI ()M3NYECKOW XMUMHH, a TaKkKe CIOCOObI MX MPUMEHEHUs IS pelleHUs
TEOPETUUECKUX U MPUKIAIHBIX 3a]1a4;

- OCHOBBl XUMHUYECKOM KWHETHKH, BKJIIOYasi OCHOBHBICE MAaTEMaTHUYECKHE COOTHOIICHHUS
(hopManbHON KHHETUKU U MEXaHU3Mbl XMMUYECKUX PEaKIIHii;

- OCHOBBl TOMOT€HHOIO M TETEPOr€HHOrO KaTajau3a, BKJIIOYas COBPEMEHHBIE TEOPUH
KaTaIMTUYECKUX PEAKIUI U POoOIeMbl, CYILIECTBYIOIIUE B 3TON 00JIaCcTH;

- OCHOBBI JICKTPOXHUMUH;

- TpaBUJia MOKapHOW 0e30MacHOCTH M 0e30MacHO paboThl B XMMUYECKOM J1abOpaTopuu MpH
paboTe ¢ XUMUYECKIMH BEIIICCTBAMH.

yMeTh:

- CaMOCTOSITENILHO (hOPMYIHUPOBATH 3a/1auy (PU3NKO-XUMHUYECKOTO UCCIIEAOBAHUS B XUMUIECKUX
CUCTEMAX;

- MOJB3YsICh TOJYYEHHBIMH 3HAHUSAMM, BBIOMPATh ONTHMAJIBHBIE ITyTH U METOJbl DPEIICHHS
IIOCTaBJICHHBIX 3a7a4;

- NPOBOAUTH (PU3UKO-XUMHMYECKUE MCCIIEOBAaHUS CHUCTEM M TIPOLECCOB C HCIOIb30BAHUEM
COBPEMEHHBIX METO/10B U IprudopoB DXMA,;

- MIPOBOJIUTH (PU3UKO-XUMHUYECKUE PACUETHI;

- IIOJIb30BATHCS CIIPABOYHON JINTEPATYPOH;

- rpahuuecku 0TOOpaXxaTh NOITYYEHHbIE 3aBUCHMOCTH;

- QaHAIM3UPOBATH U 00CYXKIIATh PE3yNIbTaThl (PU3NKO-XUMUIECKUX UCCIICIOBAHNUH;

- BECTH Hay4YHYIO JJUCKYCCHIO TI0 BOTIpOcaM (pU3NUECcKOi XUMHH.

BJIAJIETD:

- OCHOBAMH XMMHUYECKOH TEPMOJMHAMUKU U TEPMOXHUMHUU;

- OCHOBHBIMU TE€OPHUSIMU PAaCTBOPOB (3JIEKTPOJIUTOB U HEJIEKTPOJIUTOB);

- OCHOBaMH (ha30BbIX U XMMHUYECKUX PAaBHOBECHIA;

- 3JIEMEHTaMU CTaTUCTUUYECKON TEPMOIUHAMUKH;

- METOZIaMH OKa3aHHs MIEPBOM MOMOILM MPU HECYACTHBIX CIIydasiX B XUMHUYECKOW JJaDOpaTopuu.

3. KOMIETEHLHUU OBYYAIOUIETI'OCS, @POPMUPYEMBIE B PE3YJIbTATE
OCBOEHMUSA JUCIUAITJIMHBI

[Iporiecc wu3ydeHHs OUCHUIUIMHBI HampaBieH Ha (OPMUPOBAHHE DIEMEHTOB CIEAYIOUINX
kommeteHiuil B coorBeTcTBrM ¢ ®I'OC BO 1o nanHHOMY HamnpaBJICHUIO:

Tabauua 3.1.
Kon HaunmenoBanue Nuaukarop B pe3yabTaTte ocBOeHMs
KOMIIEeTeHI KOMIIeTeHIHH AOCTHIKEHHUSI AMCHMILIUHBI 00yYaK0Iuiics
U KOMIIeTeH I JOJIZKeH
Ynuesepcanvnvie komnemenyuu u uHOUKAMOPbL UX OOCHUICEHU
YK-3 Crnoco0eH opraHuso- YK-3.1. [loammaer | 3HaTh — MeTomuku (GOpPMHUPOBA-
BbIBATh H PYKOBOAUTH | dQ(QEKTUBHOCT,  HWC- | HUS KOMaHJ; METOJBI pa3paboTKu
pa6oToii KOMaH/bL, BbI- | TIONB30BaHMsl CTpaTe- | KOMaHAHOW crtpateruu U 3¢dek-
padaTbIBasi KOMaH/I- MM COTPYAHHYECTBA | THBHOTO pPYKOBOJCTBA KOJUICK-
HYI0 CTPATeruio 11 TSt JOCTH)KCHHSI | THBAMH;, OCHOBHBIC TCOPUH JIH-
JOCTHKEHHSI MOCTAB- MIOCTABJIICHHOW  IIeJIM, | IEPCTBA M CTHJIM PYKOBOJCTBA.




JICHHOH 1eJIH

orpesernsieT CBOIO
POJIb B KOMaHAe
YK-3.2. [Tonumaer
O0COOCHHOCTH TIOBEe-
HUS BBIICJICHHBIX
Cpymnm  Joged, ¢
KOTOPBIMH ~ paboTaeT
/B3aMIMOJICHCTBYET,
YUHTBIBAET UX B CBOEH
TEATETBHOCTH (BBIOOD
KaTeropuu rpynmn
JIIOJIEN OCYIIECTBIISET-
csi  oOpasoBaTenbHOU
OopraHu3alye B 3aBH-
CHMOCTH OT IeJe
MOJrOTOBKA  —  TIO
BO3pPacCTHEIM  0COOEH-
HOCTSIM, IO 3THHUYEC-
KOMY WM pEIUTHO3-
HOMY TIpU3HAKY, COLH-
ATEHO HE3aIUIIICHHBIC
CIIOM  HaCeNieHHs U
T.IL.)

YK-3.3.  Ilpornosu-
pyer pe3ynbTaThl (Tioc-
JIEACTBUS) JIMYHBIX
NEUCTBUM MW IUIAHU-
pyeT moclenoBaTelb-
HOCTh  IIaroB  JUIA
JOCTHKEHUS
3aJJaHHOTO pe3yJbTara
YK-3.4. DddextuBno
B3aUMO/ICUCTBYET c
JIPYTHMH YJICHAMH KO-
MaHJIBI, B T.4. Y9aCTBYET
B oOmeHe wuH(pOp™Ma-
moue, 3HaHUI-MH U
OTIBITOM, U Npe3eHTaLNN
pe3yIbTaTOB padoThI
KOMaH IbI

¥YMmeTh — pazpabaTsiBaTh KOMaH]I-
HYK CTpaTeruto; (GpopMyIupOBaTh
3a7aul  4JIEHaM KOMaHAbl s
JIOCTH)KEHUS TOCTABICHHOU LIEeTu;
MpUMEHATh 3((EKTUBHBIE CTUIH
PYKOBOACTBa KOMAaH[O.

Baagerb: — ymeHuHeM aHaIU3U-
poBaTh, MPOEKTUPOBATb U Opra-
HU30BBIBAaTh KOMMYHUKAIlMH B
KOMaHJe AJi1 JOCTHKEHHSA MOC-
TaBJIEHHOH LEIH; METOIaMHu
OpraHu3allid U YTPaBJIEHUS KOJI-
JIEKTUBOM.

Oowenpogeccuonanvrsle

Komnemenuuu u quuKamopbl UX 00CmuUICeHUs

OIIK-3

CriocobeH TpUMEHSThH
pacdeTHo-
TEOPETHUYCCKHUE
METOJIbI IS U3yUYCHUS
CBOWMCTB BEIIECTB W
MIPOIIECCOB c ux
y4acTHEM, HCIOJb3Ys
COBPEMEHHOE
pOTrpaMMHOE
obOecrieueHne M 0Oa3bl
JIAHHBIX

OIIK-3.1 IIpumensier
TEOPETUYECKHUE U TIOITY-
SMIUPUYECCKHUE MOJICITH
NIPY peICHUH 33/1a9
XUMHYECKOW HaIpaB-
JICHHOCTH

OIIK-3.2. Ucnonb3yer
CTaHJapTHOE NMpOrpam-
MHO€E 00ecIieueHue,
CTIeLUATN3UPOBAHHBIE
0a3bl TaHHBIX TIPH pe-
IICHHUH 33724 npodec-

3HaTh: OCHOBHBIC IOHSATHS TCOpUHU
BEPOATHOCTU U MaTeMaTHIEeCKOM
CTaTUCTHUKHU, MCTOAbI aHAJIU3a
YHCJICHHBIX JaHHBIX




npodeccruoHaIbHOTO
Ha3HAYCHUS

CHUOHAJIBHOH Hanpas-
JIEHHOCTH

YmeTh: cTpOUTH MOJENIN
COEIMHEHUH B IIPOrpaMMax s
TPEXMEPHOTO MOJIETTUPOBAHUS;
MIPOU3BOJUTH PacueT
FEOMETPUYECKUX U TOIOJOTHUECKUX
XapaKTEPUCTUK MOJIEKYJI

Baanernb: HaBBIKaMU TPUMEHEHUS
pacueTHO-TEOPETUIECKIX METO/IOB
JUTSL pacyeTa CTPYKTYpPHBIX
XapaKTEepPUCTUK MOJIEKYJI, UX
PEaKIMOHHONW CIOCOOHOCTH U
JIPYTUX CBOMCTB BEILECTB C
WCTOJIh30BAaHHEM COBPEMEHHOTO
MporpaMMHOTo obecnieueHus U 6a3
aHHBIX TIPO(ECCHOHATBHOTO
Ha3HauYeHUs

OIIK-6

Crocoben
NPECTABISATh
pe3YIBTATHI
npodeCcCHOHATLHON
ACATCIIBHOCTU B
YCTHOW W TTHUCHMEHHOU
¢dbopme B COOTBETCTBUH

c HOpMaMu u
MIpaBHUIIAMH,
MPHHATHIMA B
pohecCHOHATEHOM
coo01iecTse

OIIK-6.1.
IIpencrasnsger
pe3ynbTaTel paboTHl B
BUJIC oT4eTa o
CTaHmapTHOW (dopMe Ha
PYCCKOM SI3bIKE

OIIK-6.2 [Ipencras-
nsieT UHPOPMAILUIO XH-
MHUYECKOTO COJICpKAHUS
C ydeToM TpeOoBaHUI

oubmorpaduueckon
KyJIBTYPBI
OIIK-6.3 T'otoBuT

MPE3CHTALUI0 TI0 TeMe
paboTHl U MPEACTABIISICT
€e Ha PYCCKOM H
AHTJIUMCKOM SI3BIKAX

OIIK-6.4 IpencraBiusieT
pe3yabpTaThl  paboThl B
BHIIC HAydJHOH ITy0O)H-
KAk TE3UChI JOKJIaja,
cTaths, 0030p) Ha
PYCCKOM W aHTIUIICKOM
SI3BIKAX

3HaTh: OCHOBHBIC
TIPEICTABIICHUS
AKCIIEPUMEHTAITLHOTO MaTepraa
YMeTh: MPEeACTaBIATh MOTYYCHHBIC
pe3yNbTaTHl B BUIE OTYETOB
Baaners: HaBRIKAMH BBICTYIUICHUN
¢ JoKIagoM 1o  pabotre ¢
HCITOJIb30BaHUEM
MPE3CHTAITMOHHOTO MaTepHalia

npaBuiia

HPOd)eCCMOHaﬂbele KomnemeHyuu u undukamopbl UX 00CMUICEHUSA




nK-3 Crnocooen okazpiBath | IIK-3.1 Buageer HaBel- | 3HaTh:  METONBI BEIEHUSA KOHC-
MH()OPMALUOHHYIO KaMH TIOMCKa HEO0XO- | TPYKTOPCKUX pabOT W TEXHO-
TIOIIEPKKY IUMOM MH(MOPMAIMK B | JIOTHYECKUX MCIBITAHHH
CTICIHANCTAM, npo¢ecCHOHATBHBIX YMmerb:  okaseiBaTh  HH(pOpMa-
OCYIIECTRISIOMIAM 0a3ax JaHHBIX (B T.4. | IMOHHYI MOJMJCPKKY CICIHAIIM-
MATEHTHBIX ) CTaM, OCYIIECTBISIOIUM HAyYHO-
HAy4YHO-
K-3.2. CocrasisieT | KOHCTPYKTOPCKHE paboThl u
KOHCTPYKTOpCKHE 0030p  JNUTEPATypPHBIX | TEXHOJIOTMYECKUE UCIIBITAHUS
paboTer W | yerouHnkoB mo 3amaH- | Biagers: 3HaHMAMH 10 BHAAM
TCXHOJIOTHICCKHC HOl Teme, o(opMiseT | KOHCTPYKTOPCKUX paboT U  Tex-
HCIIbITAHHA OTYETHI O BBITOJIHCHHONW | HOJIOTHYECKUX HCIIBITAaHU I B
pabore TO 3ajaHHON | BeIOpaHHOMN oOsacTu npodeccun
dhopme

4. OFBEM JUCIHUIIUHBI U BUJIbl YYEBHOM PABOTBI

Taoauna 4.1.
O0beM IMCHMIIJIMHBI M BHABI y4eO0HOMH padoThl
Buja yueOHoii padoThI Bcero yacoB | 5 cemectp 6 cemecTp
OO6m1ast TpPyA0€MKOCTh JUCITUTUTMHBI 468 252 216
AynuTOpHBIE 3aHATH 334 190 144
Jlexuun 132 72 60
JlabopaTopHble 3aHATHS 202 118 84
CamocrosrenbHas padora ctyneHToB (CPC) 80 35 45
KonTpons o4 27 27

5. COAEP KAHUE JUCHUIIJIUHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JAEJIAM) C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHUYECKHUX UJIM ACTPOHOMUNYECKUX YACOB 1 BUJIOB YYEBHbIX

5.1. CTpyKTypa IHCHHUILIMHBI

OOm1ast TpyT0EMKOCTh AUCITUTUTMHBI COCTABIsIeT 13 3aueTHBIX eauHuUIl, 468 daca

3AHATUI

Tao6auna 5.1.

Pa3nen muciMInuIinHbl

CeMm
ecT

Bunbr yueO6HOM paboThI (Hac)

Dopmbl
KOHTPOJIA




n/m Jlex- | JIaGo- | Camoc-
MU | paTop- | TosTe-
HBIC JbHAs
paboTsl | paboTa
1. | Comepxanue, 3aJ1a4u, 5 2 - 1
METOIBI WCCIICIOBAHHUS
(bu3nUecKol XUMUn
2. | Xumuueckas 5 4 6 2
TEPMOIMHAMHUKA.
OCHOBHBIE OIIpeIENCHUS
3. | Hynesoii 3aKOH | 5 4 6 1
TEPMOJIMHAMUKHU
4. | Ilepssrii 3aKOH | 5 4 6 2
TepMoanHamMuKH. Pabora,
SHTAJBIKSA,  BHYTPCHHSA
SHEprHs.

5. | Tepmoxumus. 3akon ['ecca 5 4 8 2 Kontp.pab.
6. | TermoeMKOCTb. 3akoH | 5 4 6 2 Koumnok-
Kupxrogdda BUYM
7. | Bropoit 3aKOH | 5 4 6 2 Komnok-
TEPMOJMHAMUKH. Huxo BUYM

Kapno. OuTponus
8. | Tpernii 3aKOH | 5 4 6 2
TEPMOJMHAMUKH.
[Toctynart [1nanka
9 | XapakTtepucTruueckue 5 4 6 1
byHKIHH, XUMUYECKHN
MTOTEHITHAI
10. | ®a3oBbIe paBHOBecus. | 5 4 6 2 Komnok-
VYpasuenne Krnaysuy-ca- BUYM
Knaneiipona
11. | IlpaBuno a3 Iubbca.| 5 4 6 2
OIHOKOMIIOHEHTHBIE
CHCTEMBI
12. | bunapHbIe CUCTEMBI 5 4 6 2 Kook,
13. | TpeXxKOMIOHEHTHBIC 5 4 6 2
CUCTEMBI
14. | Xumuyeckoe paBHOBECHE. | 5 4 8 2 Komnok-
KoHcTanThl paBHOBecHs BUYM
15. | YpaBuenue U30TEepPMBI | 5 4 6 2
XUMHYECKOU peaKkuu
16. | O6Gmass  XapakTepucTuka | 5 4 6 2 Kontp.pab.
pacTBOpOB. YpaBHeHue
I'u66ca-/lrorema
17. | WneanbHble PacTBOPBHI. 5 4 8 2
YpasHeHus Payns u I'enpu
18. | KomnuratuBHble CBOWCTBA | 5 4 8 2
pacTBOpPOB
19. | PeasnbHbIe pacTBOPHI 5 2 8 2
Hroro 3a 5-ii cemectp 72 118 35




1. | Xumudeckass KHHETHKA: 6 1 4 4 4
dopmabHasi KHHETHKA

2. | Kunernka HeoOpaTHMBIX | 6 2,3 4 10 4
peaxkuuii 1,2,3, n-

TTOPSIJTKOB

3. | 3aBucumocTs CKOpOCTH | 6 3-5 4 8 4 KonTtp.pad.
peakuuu OT TeMIEePaTyphl

4. | Kuneruka CIIO)KHBIX | 6 6,7 4 8 4 Komnox-
peakIuit (oOpaTUMBIX, BUYM
1apaJljIeNIbHBIX)

5. | Kunernueckue reopun 6 8 2 2 4

6. | Katamutnueckue peakuuu | 6 8,9 4 2 4 Komnok-
Y KaTaJau3aTophbl BUYM

7. | 'oMoreHHbII KaTaanus 6 9,10 6 8 4

8. | I'ereporeHHbIit KaTanmu3 6 11, 6 8 4 Komnoxk-

12 BUYM

9. | Teopun reTEepPOreHHOTOo | 6 13 4 2 4
Karaamsa

10. | DnexTpoxumusi: CBoiicTBa | 6 14 4 8 4 Komnok-
pPacTBOPOB IEKTPOIUTOB. BUYM

11. | DnexTponpoBOAHOCTD 6 14 6 8 1
PacCTBOPOB 3JIEKTPOIUTOB.

12. | BJC, 3JIEKTPOJIHBIE | 6 15, 6 8 2 Komnok-
MOTCHIAEI, rajib- 16 BUYM
BaHUYECKHUE DJICMEHTHI

13. | TepmoanHamuka 6 17, 6 8 2 Pedepar
raJIbBAHUYECKOTO 18
JJIEMEHTA
HToro 3a 6-ii cemcetp 60 84 45
HUTroro 3a roa 132 202 80

5.2. Conep:kanune TMCHUNIUHBI «DU3UYecKass XUMHUI»

1. BBEAEHUE
Conmepxanue ¥ 3a7a4d  (PU3MUECKOW XUMHMHA. MeToAbl HCCIEAOBAaHUS, HCTOPHS Pa3BUTHUS
(bu3MYeCKOi XUMUU U POJIb OTEYECTBEHHBIX YUeHbIX. TepMuHonorus. YueOHas Iureparypa.

2. XUMHNYECKASA TEPMOJIUHAMUKA

OCHOBHbIE TIOHATUS U ompenaesieHus. TepMOAMHAMUYECKUE CHCTEMbl U MPOILECCHI, MapaMeTphl
COCTOSIHUSI CHCTEMBbI. YPaBHEHUE COCTOSHUS HJICANbHBIX Ta30B. DKCTCHCUBHbIE U HHTEHCHBHBIC
CBOMCTBA.

[lepBoe Hayano TepMOAMHAMUKHU. TepMOAMHAMUYECKUNA CMBICI TMOHSATUN «TEIUIOTa» U «paboTay.
CBsi3b BHYTpEHHEH dSHEpruu, paboThl U TEIUIOTHL.  [IpUIIOKEHHS TIEPBOrO Havalla TEPMOJUHAMUKHU K
pasznuuHbIM  TporieccaMm. M30XOopHbIN, W300apHbIi, aarnabaTHYeCKUil U M30TEPMUYECKHI MPOLIECCHI.
OHTranpnusi, Kak (QYHKIUS COCTOSHUS cHCTeMbl. CBSI3b MEXKIy TEIUIOBEIMU J(deKTaMu Tpu
MIOCTOSIHHOM 00beM€ U TTOCTOSTHHOM JaBJICHUU.

Tepmoxumus. TeruioBbie dPPEKTH XUMHUECKUX peakuii u (Ha30BBIX MEPEXOJ0B U UX OMBITHOE
ompezeneHue. 3aKOH MOCTOSHCTBA TeIJIoT peakuuu (3akoH ['ecca). Ilpunoxenue 3akona ['ecca k
pacuery TeruioBbiX 3(dexToB peaknuu (ciexctBus u3 3akoHa [ecca). CTaHTAapTHBIC TEIUIOTHI
cropanusi u oOpa3zoBanusi. MHrerpanpHas u auddepeHimanbHas TeIIoThl pacTBopeHus. Pacuer



TEIUIOT (ha30BBIX MPEBPAIICHUH.

TennmoeMKocTb razoB. TemI0eMKOCTH CpeHssl U MICTUHHAS, U300apHast U U30XOpHasi. 3aBUCHUMOCTb
TEIJIOEMKOCTH OT Pa3INYHBIX PakTopoB. NHTEPHOISAIMOHHbIE YpaBHEHNUS.

3akoH Kupxrodda. Pacuer temnoBbix 5>(QQekTOoB Npu pas3HBIX TemmepaTypax. TaOmuib
CTaH/IapPTHBIX SHTAJIBIINH.

OOpaTuMble MPOLIECCHl KaK MOCIeI0BaTEIbHOCTh COCTOSSHUM paBHOBecus. [Ipumeps! 00paTuMbIX U
HeoOpaTuMBIX TiporieccoB. Mneanpubiii ukn Kapro. TloHsTHE 0 MakcuMaiabHOW pabore. YCIIOBUs
MOJTydeHUs1 MakcHMajbHON pabotel mo 1mukiny Kapro. HepasenctBo Knaysmyca. HampaBieHHOCTB
npoueccoB B npupoge. OOpaTUMOCTh XMMUYECKUX peakuui. Bropoe Havano TepMOIMHAMUKH, €TO
¢usnueckui cmpici. [lonstue 06 sHTponuu. POPMYIHPOBKH BTOPOTO Hayana TEPMOAMHAMHUKH, €TO
MaTeMaTH4ecKoe BblpaxkeHue. CBs3b IEPBOrO M BTOPOI'O 3aKOHOB TEPMOJUHAMUKU. Pacuet sHTponuu
UJECAIBHOTO ra3a M pealbHOrO BellecTBa. PacyeT M3MEHEHHUs 3HTPOINUHU Pa3INYHBIX IPOLECCOB U
XUMHUYECKHX peakuui. M3MeHeHne 3HTpONuY N30IMPOBAHHON CUCTEMBI M HAIIPABJIEHHOCTH ITpoLiecca.
CraTtuctuueckoe 000CHOBaHHE BTOPOI'O Hayaina TePMOJUHAMUKH.

Tpetnii 3akoH TepmoanHamuku. [loctynar [lnanka.

N30XOpHO-M30TEPMHUYECKU U M300apHO-M30TEPMUYECKHI  MOTEHIHMANbl, KaK KpPUTEPHH
HampaBJIEHUsl Tpolecca. XUMHUYECKOE CpOACTBO pearupyromux BemectB. CrnocoObl pacuera
n300apHOTO M M30XOPHOTO TOTEHIMAIOB MpPU pa3lIWYHBIX TemmepaTtypax. Metox Temkuna-
[[IBapumana. YpaBuenus [ u66ca — ['enpmrosbiia.

Xapakrepuctuueckue (ynkuuu. TepmoauHamMUYecKHe YpPaBHEHHSI COCTOSHUS, CBSI3bIBAIOLIME
XapaKTepUCTHUECKUE (DYHKLIUU C IIapaMeTpaMH COCTOSIHUSL CUCTEMBbI. XapaKTepuCcTUUeCKue (PpyHKIMH
peanbHOrO rasa.

Xumuueckuil noteHuuan. Pacdyer XMMHUYECKOro NnoTeHLMala KOMIIOHEHTa B ra3ax M pacTBOpax.
[lpencraBnenne O JETy4eCTH M aKTUBHOCTU BemlecTB. KoaduIMEHT aKTUBHOCTH. 3aBUCHUMOCTh
KO3 pUIIMEeHTa aKTUBHOCTH OT KOHLEHTpalMu. MeTosbl pacyera JeTydecTu. Y paBHEHHE COCTOSHUS
peanbHbIX ra3oB.

3. DA3OBOE PABHOBECHE

®dazoBbie Tiepexoabl 1 u 2 poxa. Tepmoaunamuka (a3oBbIX paBHOBecHi. CBS3b MEXKIY TEIJIOTON
¢dazoBoro mepexoma, TeMmIepaTypoil W maBieHueM. YpaBHenwe Kraysmyca — Kniameiipona must
pa3nu4HbIX (ha30BbIX MEPEXOI0B.

[Monsitue "¢aza", "kommoHeHT", "HE3aBUCHMBIN KOMIOHEHT", "cterneHb cBoOObI". IIpaBuno a3
I'ub6ca. da3zoBbie auarpammbl. J(MarpaMMbl COCTOSIHMSI OJJHOKOMIIOHEHTHBIX cucteM. lIpumenenue
npaswia (a3 ['ub0ca k AuarpaMme COCTOSHUS OJJHOKOMITOHEHTHON CUCTEMBI.

[Ipumenenue mpaBmia a3z Kk OMHAPHBIX cucTeMaM. JluarpamMmbl COCTOSHUSI ABYXKOMIIOHEHTHBIX
cucteM. TBépaple pacTBOpHl. JlmarpaMMbl TUTABKOCTH I KOMIIOHCHTOB HEOT'PAaHWYCHHO PAaCTBO-
PUMBIX B KHJIKOM W TBEPAOM COCTOSHUSIX. JlMarpamMmbl COCTOSTHHSI C O0pa30BaHHEM XHUMHUYECKOTO
COCIIMHEHUSI, TIABSAIETOCS KOHTPYIHTHO U HHKOHT'PYIHTHO.

TpexkoMIOHEHTHBIE CUCTEMBI. | paduueckoe BrIpakeHHEe COCTaBa.

4. XUMHNYECKOE PABHOBECHE

XuMHUECKOe paBHOBecHE. TepMOAMHAMHYECKHE YCIOBHS XHMHYECKOTO paBHOBECHS. 3aKOH
neiictBuss Macc. KOHCTaHTBI paBHOBECHS XMMHUYECKHMX peakIMi M CHocOoObl MX BBIPAXKEHUS yepes3
nMapuyaibHOE JIaBJICHHE, KOHIICHTPAILWH, JIETY4eCTH, aKTUBHOCTH pearnpyroImux BemecTB. CBs3b
MEeXIy KOHcTaHTamu paBHoBecus. IIpaBuno Jle-Illatense. CrocoObl SKCHEPUMEHTAIBLHOTO
OTIpeNleIeHNs] KOHCTAHTHl PAaBHOBECHS. 3aBUCHUMOCTh KOHCTaHTHI PAaBHOBECHS OT JaBIICHHUS.
XUMHUYECKOE PaBHOBECHE B F€TEPOreHHbIX cUcTeMaX. KOHCTaHThI paBHOBECHS T€TEPOT€HHBIX CUCTEM.
BeipakeHne KOHCTaHTHI paBHOBECHS 4epe3 CTeNeHb aucconuanud. JlaBineHne u TemmepaTypa
JMCCOIMALIUY.

VYpaBHeHHe wH30TEpMbl XMMHMUYeCKON peakuuu. CraHgaptHas cBoOoaHass sHeprus ['ubOca.
Tabnuua craHAapTHRIX TEPMOJMHAMMYECKMX (YHKIMIA M ee UCHONb30BaHHE IpPU pacyeTax
KOHCTaHTBI PAaBHOBECHSI.

3aBUCHMOCTh KOHCTAHThI PAaBHOBECHs OT Temmeparypbl. 300apa M mn30Xxopa XUMHUECKOU



peakiuu Bant-I'opda. Pacuer KOHCTaHTBI paBHOBECHS XUMHUECKOW pEAaKIUU TPH Pa3TUIHBIX
TeMIIepaTypax.

5. PACTBOPBI

Tepmunonorus. O0mas xapakTepucTuKa pacTBOpoB. [lapimanbHpie MONBHBIE — BETUYMHBI H UX
3HaYeHWe B TEPMOAMHAMUKE pacTBOPOB. 3aBUCHUMOCTb PABHOBECHBIX CBOMCTB pacTBOPOB OT
XMMHUYECKOI0 NOTEHLMANA U APYrux BeJuduH. Y paBHeHue ['ndoca-/{rorema.

Wneanbubie pacTtBOpbl. IlpenenbHo pa3baBieHHblE pacTBOpbl. YpaBHeHus Payns u I'enpu.
PactBOpUMOCTS 1ra3os.

KonnuratusHble cBoiicTBa pacTBopoB. IloHmkeHue TeMmepaTypbl 3aMep3aHusi M TOBBIIICHUE
TEMIIepaTypbl KHIIEHNUsI pacTBOpoB. OcMoc M ocMoTHYecKoe aaBieHue. OnpeneneHne MOJIeKyIIpHOH
MAacchl U CTENEHU JUCCOIMALMU PACTBOPEHHOrO BellecTBa. Pacrpenenenue paCTBOPEHHOrO BEIECTBA
MEXy TByMsI HECMEITMBAIOIIINMUCS PACTBOPUTEISIMHU, KO (MUITMESHT paciipeiesieHust. DKCTPAKIHS U3
pacTBOpPOB.

Peanbubie pactBophl. [lonokuTenbHBIE W OTPHIATENBHBIE OTKIOHEHHWS OT 3akoHa Payms.
3aKOHOMEPHOCTH OOIIero AaBieHHA Hapa JeTyduux cmeceil. 3akoHsl KonoBanoBa. CoBeplleHHbIE U
peTyJsipHBIE PaCTBOPHI.

6. KHHETUKA XUMHNYECKHNX PEAKIIUIA
@opmasibHasgs KuHeTHKa. OCHOBHOM 3aKOH KHHETUKH. CKOpPOCTb XHUMHUYECKOM PpEaKIMH.

Koncranta CKOpOCTM M KHHETHYECKUH MNOpsAOK peakuuu. Kunetmyeckoe ypaBHeHue. [lonsitue
JMIEMEHTapHOro akTa peakuud. IlpocTteie peakiuu. Kiaccudukamus TpoCcThIX peakuuid 1o
MOJIEKYJIIPHOCTH.

Kunetnka HeoOpaTUMBIX peakiuii epBoro, BTOPOro, TPETHEro U M-HOT'O MOPSIKOB.

Mertonsl onpeieneHus MOPSIAKOB PEAKIIUU.

3aBUCUMOCTh CKOPOCTH peakuuu oT Temmeparypsl. llpaBuwio Bant-I'opda u ypaBHeHue
Appennyca. TemrnepaTypHblii KO3G(HUIMEHT CKOPOCTH. DHEPrusl aKTUBAIIMM XUMHUYECKOW pEeaKIuu.
Crioco0Onl pacuera 3HEprUM aKTHBALINU.

CrnoxxHble peakiuu: oOpaTuMble, MapajuiebHble, MOCIeI0BaTeNbHbIe, conpskeHHble. [lonsaTie o
auMUTUpyome craguu. DOOTOXMMHUYECKHE peaklMh. 3aKOH SKBUBAJIGHTHOCTH OWHINTEHHA.
KBaHTOBBIN BbIXOJ. XMMHUYECKOE ACHCTBUE W3JIYYEHUM BBICOKUX AHepruid. Pagmonus Bonbl. Llennbie
peakiu. OCOOCHHOCTM KHHETHUKM IENHbIX peakiuid. [IpocTele W pa3BeTBICHHBIC IICTIH.
BosnukHOBeHME B 00pBIB Lieniei. Poib panukanos.

Teopernueckue NMpeACTABICHUS XUMUYECKON KUHETUKUA. TeOopuu aKTUBUPOBAHHOI'O KOMIUIEKCA U
AKTHBHBIX CTOJKHOBEHHMH. Teopus aOCOMOTHBIX ckKopocTeil. Ctepuueckuii hakTop. DHTPONMHAHBIN
¢dakTop. AKTUBUPOBAHHBIN KOMIUIEKC. MICTHHHAS SHEPTHs aKTUBAIIMA XUMUYECKON peaKIu.

7. KATAJIN3

Karanutnueckue peakunu. Mexanusm peakuuil. [1omoXuTeNnbHBI U OTPULIATENBHBIN KaTaJln3.
OOmme cBoicTBa Katanm3aTtopoB. HWHrubutopsl. IIpomoTopel. OtpaBieHue W CTapeHHe Ka-
TaJau3aToOpoB. BiusHue kaTanu3aTopa Ha SHEPIUIO AaKTUBALMU.

I'omorennslii karasm3. Teopuss TOMOI€HHOro Karanusa. Ponb NPOMEXYTOYHBIX IPOAYKTOB.
V3MeHeHne PHEpruM aKTUBALMK TP TOMOTE€HHOM KaTaJu3e.

I'ereporennsiii kaTanu3. OCOOEHHOCTH  KaTaJM3aTOPOB JJisi TE€TEPOreHHOro Karanusza. Bumisl
TBEPJBIX KaTaJU3aTOPOB M CHOCOOBI HX TMOJNy4eHHUs. MeXaHH3M TeTepOreHHO-KaTaJTUTUYECKHX
peakuuii. dusnueckas u xumuyeckas axacop6uus. duddysumonnas u kuHeTmyeckas oOnactu
IIPOTEKAaHUs TETEPOr€HHOr0 KaTanusa. MI3MeHeHne sHepruu npu reTeporeHHoM kartanuse. Mcruanas n
Ka)KyIIAsCs YHEPTUU aKTUBAL[UHM FeTEPOr€HHO-KaTATMTUYECKUX PEAKIIHI.

8. JIEKTPOXUMMUSA

PactBopel anexTponuToB. Teopust 3IIEKTPOIUTHUECKOM AuccolManuu AppeHuyca U eé
orpannyeHusi. OCHOBHBIC TIOJIOKEHHUSI TEOPHUH CWIBHBIX JJIeKTpoiauToB. HMonnHas artmocdepa.
KoHctanta u crenenb AUCCOIMAIIMM 3JIEKTPOJIUTOB 3aKOH pa3BelneHus OcTBanbia. AKTUBHOCTb U



kodpdunuent aktuBHOCTH. MoHHast cuma. [IpaBuiao MOHHOW cuiibl. 3aBUCHMOCTH KOX(QUIHEHTa
AKTUBHOCTH OT MOHHOW CHIIBI.

VYaensHast 1 MOJISIpHAS SJICKTPUYECKHUE MPOBOJUMOCTH, 3aBUCUMOCTD MX OT Pa3JIMUHBIX (JaKTOPOB.
DOKBUBAJICHTHAs DSJEKTPOMPOBOAHOCTh TpU OecKOHEYHOM pa3daBieHud. [loJBMIKHOCTH HOHOB.
DneKTpo(hOpPEeTHUECKOE U PENAKCAIUOHHOE TOPMOKEHHUE HMOHOB. DCTA(ETHBIM MEXaHWU3M IepeHoca
MOHOB TUJPOKCHIIA U THIPOKCOHUs. Yncna nepeHoca HoHOB. [IpakTuiyeckoe mpUMEeHEHNE U3MEPEeHHIA
JIEKTPUYECKON IIPOBOJUMOCTH.

DNEeKTPOHbIE TPOIECCH], TaTbBAaHMUECKHE AJIEMEHTh. BO3HMKHOBEHHE MOTEHIMANa Ha TPaHUIIE
nByx (a3. CTpoeHHe ABOWHOrO 3JIEKTPUYECKOTO CJ0sS Ha TpaHUIE METaI-pacTBOp. YpaBHEHUS
Hepucra nns pacdera snextpogHoro moteHnmana u J3JC. XuMmuyeckue M KOHIIGHTPAIIMOHHBIC
rajJbBaHUYECKHE OdJeMeHThL. Onektpoabl | w |l poma, ra3oBble 3JIEKTPOIBI, OKHUCIUTEIBHO-
BOCCTaHOBUTENbHBIE  (pemokc)  anmekTpoAsl.  CTaHOapTHBIE  DJIEMEHTBI U DJCKTPOIBL
DIEKTPOXUMHUYECKHUE TIETTH.

TepmoanHaMuKa TambBaHUYECKOTo 3MeMeHTa. Mcmonb3oBanue ypaBHeHuid ['ub0ca-I'enpmrombia
IUTSL pacdeTa TeTIOBEIX 3(P(PEKTOB IEKTPOXUMHUECKON PEAKIINU M TAIbBAHUYECKOTO IIEMEHTA.

6.0bPA3OBATEJIbBHBIE TEXHOJIOT'UA

[Ipu u3yueHnn TeopeTUIECKOro Kypca Ha JEKIUAX NpeaycCMaTpUBAETCA 3aJI0)KEHHE MaTepralia B
Buje npe3eHTanuu. OTaeabHbIe JEKIUH U3J1aratoTcs 1o MpoOJIeMHON TEXHOIOTHH.

Ha nexkumsax wucnonb3yroTcsi B KauecTBE JAEMOHCTpallMOHHOro Matepuana Ilepuoaunueckas
cucrema 3nemenToB J1. M. MenneneeBa u psia Jpyrux CpaBOYHBIX TAOJIUII.

[Ipy u3yuyeHUM OTAENBHBIX pA3AENIOB Kypca MpPelyCMaTPUBAETCS IOCTAHOBKA JIEKIIMOHHBIX
JI€MOHCTPAIIMOHHBIX OIBITOB.

HekoTopeie pa3nenbl TEOPETUYECKOrO Kypca M3Yy4aroTCsl C MCIIOJIb30BAHMEM OIEpEKaroieit
CaMOCTOSITENIbHON paboThI: CTYACHTHI MOJIYYalOT 3aJaHKsI HA 0O3HAKOMJIEHHE C HOBBIM MaTE€pHalIoM J10
€ro M3JI0KEHUS Ha JIEKLUU.

Ilepen ouepenHol Jsekuued, Kak MpPaBUIO, MPAKTHKYIOTCA <JIETyYKH» 10 MaTepuairy
Ipeapaylieid JeKIUU. OTO TO3BOJISIET OIpPENEIUTh CTENEHb YCBOEHHUS W3JI0KEHHOIO paHee
MaTepuaina. /[ 6osee 0CHOBaTEIbHOM OLIEHKH YCBOSIEMOCTH TEOPETHUECKOr0 MaTepuaa CTyAeHTaMU
HCIIOJIb3YIOTCSl TECThI, @ TAK)K€ TPAJAMIIMOHHBIE MHUCbMEHHBIE U YCTHBIE KOHTPOJIbHBIE MEPOIPHUATHS
(KOJIJIOKBUYMBI, KOHTPOJIbHBIE PaOOTHI, COOECEI0BaHHE).

[Ipu mpoxoxaeHun J1abopaTOPHOrO MPAKTHUKyMa CTYJEHTaM Ipenaaraercs padoTaTh B MalbIX
rpymnmnax: yueOHas rpymnmna pa3ouBaeTcsi Ha HECKOJIBKO HEOOJBIIUX TPy — 10 2-3 YenoBeka.

Kaxxnas rpynna BblnosiHsieT 3afaHue (J1aDopaTOpHBIE OMBITHI) U3 Ja0OPATOPHOIO MpPaKTUKyMa
no ¢usnueckoit xumuu. Ilpouecc BbINONHEHUS 1a0OPATOPHBIX OMBITOB OCYLIECTBISETCS Ha OCHOBE
oOMeHa MHEHM U BbIOOpA ONTHUMAJIBHOTO ITYTH PEILIECHHUS.

Ha ocHOBaHMM NOJyYyEHHBIX OAHHBIX II0 BCEM OMNbBITAM KAaXKIbI CTYAEHT 3aIOJHSIET CBOM
1ab0paTOpHBIN KypHaJl, I/I€ 3alUChIBAET PE3YJbTaThl ONBITOB, HAOJIOIEHUS, COCTABISAET YPAaBHEHUS
peakuuii XHMMHUYECKMX IIPOLECCOB, €CJIIM HYKHO IIPOM3BOJUT COOTBETCTBYIOLIME pacueTbl U
pe3yiIbTaThl IPEACTABIAET B BUJE rpaduuecKoi 3aBUCMOCTH.

Ha coOecenoBanuu ¢ mpemnojaBaTeseM CTYACHT MPeICTaBIsseT OPOPMICHHBIH OTYET MO JaHHON
nabopaTopHON paboTe M OTBEYAET HA BOMPOCHI NPEMOJABaTelisd, CBI3aHHBIE C METOAUKOW pPadOTHI,
pesyibTatamMu U BbIBojamu. Ilo psany pabor mpemycmarpuBaeTcsi MPUMEHEHHE TECTOBOI'O METO/a
«3ALUTBI».

I'pynnoBas pabora B XUMHUYECKOH 1aOOpaTOpUM CTUMYIIUPYET COIVIACOBAHHOE B3aUMOJICHCTBUE
MEXJy CTyICHTaMH, OTHOIIEHUS B3aUMHOW OTBETCTBEHHOCTH M  COTpyaHHuYecTBa. [lpu
(OpMHpPOBAaHMM TPYIIl YYUTHIBACTCS [BAa IpPH3HAKA: CTENEHb XHUMHYECKOW IOATOTOBIEHHOCTH
CTYJEHTOB M XapaKTep MEXJIMYHOCTHBIX OTHOLIEHUWH. B psnge ciydaeB cTylneHTaM camMuM
npeuiaraeTcsi pa3OUThCsl Ha TPYIIIBI, COCTAaB KOTOPBIX BIIOCIEICTBUM MOXKET KOPPEKTHPOBATHCS IS



MOBBIIICHHS KAYeCTBa paOOTHI.

B maGoparopHOM MpakTHKyMe IPH BBITOJHECHHHA OTACIBHBIX OIBITOB HCIIOJIB3YETCS METO.
poOJIEMHOTO O0YYEHHUs: CTYJCHT IMOJydYaeT 3a/JaHue Ha XUMHUYECKHH MPOIECC, METOJUKY KOTOPOTO
OH JIOJDKEH IM0J00paTh CaMOCTOSITENIbHO, HCXOIS W3 HUMEIOUINXCS PEaKTHBOB, OOCYIUTH €€ C
MIPEToaBaTeJIeM U 3aTEM MPUCTYITUTH K €r0 BHITIOJTHCHHIO.

7. IEPEYEHb YYEBHO-METOJINYECKOI'O OBECIIEYEHMUSA J1JIA
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIINXCS IO JUCIHUILIMHE (MOJY.IIO)

JlexunoHHbIE 3aHATHS MPOBOJATCSA 2 pa3a B Heledo B oObeme 4 yacoB B 5 U 6 cemecTpax.
IIpakTHueckue 3aHATHS IPOBOAATCS €XKEHEICIFHO B 00beMe 6 JyacoB B HEZETIO B 5 U B 6 cemecTpax.
[locne oxkoHUaHUS M3YyYEHHsS KaXJOW TEMBbI CTYIEHTHI HPOXOAAT TECTHpPOBaHUE, coOeceqoBaHue,

BBITIOJIHAOT KOHTPOJIBHBIC pa6OTBI.

7.1. IlepeyeHb-yueOHO-MeTOAMYECKOro o0ecnedeHHus A1 00y4aromuXxcs M0 JUCHUIIIHHE:

1. 'epacumos S.U. u ap. Kypc dpuznueckoit xumuu.M.: Xumus.1969,1.1;1970,1.2.
2. Kupees B.A. Kpatkuii kypce pusnyeckoit xumuu. M.: Xumus, 1978
3. Epemun E.H. OcHOBBI XUMHYeCKOI KHHETHKH. Y4eOH.mocobue. M.: Bbiciias mkona,1976.
4. Jamackun b.b., [Tetpuit O.A. Dnexrpoxumus. YuebH.mocodue. M.: Bricias mkona, 1987.
5. Kaprymmuckas A.W. u ap. COOpHUK 3aiad Mo XUMHUYECKOH TepMoanHamuke. M.: Bwicimas
mkoJja, 1983.
6. Kucenesa E.B. u ap. COopHUK prMepoB U 3a7a4 no gusndeckoir xumuu. M.: Beicmias mikona,
1983.
7 Kpatkuii cnpaBOYHUK (U3UKO-XUMHUECKUX BEJIMYUH, NoA.pedakiueid Pasagens A.A. #u

[Tonomapeoit A.M. JI.: Xumus,1983.

7.2. Yka3aHus JJ151 00y4aI0IMXCs M0 OCBOCHUIO M CHUILIUHbI

Tab6auna 7.1..
Copaepxanue caMOCTOATEIBLHOH Pa00THI 00y4YarOIMXCs
NeNe Temvi/6onpocwl, 6blHOCUMBIE HA CAMOCIOAMETIbHOE U3YYECHUE Kon-60 Dopmbt
o/ paoomul
uacos
5 cemecmp
1. | I'paduyeckre W aHATUTUYECKHE METOABI OLEHKH OTKIOHEHHH 4 cobeceroBaHMe
CBOMCTB  PEANBHBIX  CHCTEM  OT  CBOWCTB  WJICAJIbHBIX.




TCpMOI[I/IHaMI/I‘ICCKI/IC CHUCTCMBI. TepMOI[I/IHaMI/I‘ICCKI/IC CHUCTCMBI.
TCpMOI[I/IHaMI/ILIGCKI/IC MEPEMCHHBIC. CTaHI[apTHBIC COCTOsIHHUA U
CTAHJAPTHBIC TCTIJIOTHI XUMHWYCCKUX pCaKHI/Iﬁ.

2. | 3aBUCUMOCTh TEIUIOEMKOCTH OT TEMIIepaTypbl U  PacyeThbl 4 cobeceioBaHNe
TETTIOBBIX A((PEKTOB peaKInid. TECTOBBII
KOHTPOJIb
3. | U3MeHeHue >HTpONMUU HM30JIMPOBAHHON CHCTEMBl M HaIpaBlICHUE 4
nporecca.
4. | Ilocrynat ITnanka u abCoOMOTHASI SHTPOTIHS. 4 cobeceoBaHue
TECTOBBII
KOHTPOJIb
5. OynaameHTanbHoe ypaBHeHHe ['nb6ca. DuHeprus ['enpmrosnbiia, 4 cobeceqoBanue
sHeprus ['mb6ca n ux cBOMCTBA. TECTOBBII
KOHTPOJIb
6. | MeTtonsl pacdera SHTPONUH, BHYTPEHHEW HHEPrUH, SHTAJIBIINU, 4 co0eceoBaHNe
sHepruu ['enpmronbua u seprun ['ubdoca.
7. | YcnoBusa  paBHOBeCHS M KPUTEpPUH  CaMOIPOU3BOJIBHOTO 4 cobeceoBaHue
MPOTEKAHUS MPOLIECCOB, BHIPAKEHHBIX YE€Pe3 XapaKTEPUCTUICCKHE
byHKINH.
8. | YpaBHenue I'mb0ca-I'enpMrosnba u ero poib B XxuMmud. Pabota 4 cobecenoBaHue
XMMHYECKOT0 Tporiecca.
9. | HenneanbHbIe )KUAKUE PACTBOPHI U MX CBOWMCTBA. 4 cobeceroBaHMe
TECTOBBII
KOHTPOJITb
10. | KoaddummeHTs akTHBHOCTH U MX ONpEJIeIICHHE. 4 cobeceioBaHNE
11. | PactBopuMOCTh B HJEANbHBIX U TMpeNeIbHO pa30aBICHHBIX 4 cobeceoBaHNe
pacTBOpax.
12. | OcmoTruueckre 1 MeMOpaHHbIE PAaBHOBECHSI B PACTBOPAX. 4 cobeceoBaHNE
13. | YpaBuenue Knaneiipona-Knasuyca u ero npuMeHeHue. 4 co0ece0OBaHNE
14. | ®a3oBbIe epexo bl BTOPOTO psijia. YpaBHEeHUE DpeHdecTa. 4 cobeceioBaHNe
15. | Cuctemsbl, o00pa3yrole TBEpPAbIE pPacTBOPbl U XHMHUYECKHE 4 cobecenoBaHue
COCIMHEHUS C KOHTPYSHTHOM ¥ HWHKOHTPYIHTHOW TOYKOM
TUTABJICHUS . DBTEKTUYCCKAS U IICPUTCKTUICCKAS TOUKH.
16. | OrpanuveHHast B3aMMHasi PAaCTBOPUMOCTD TPEX KHUIKOCTEH. 4 cobeceoBaHMe
17. | Jlokanu3oBaHHas W JAeJOKaJW30BaHHas ajcopOius. M3obapel u 4 cobecemoBaHue
M30TepMBI afcopOmmu. AjcopOuwmsi u3 pacTBopo. [ 'mbOOcoBckas TECTOBBII
ancop6rus. [Tonmumonexkynsipraast axcopomus. Meton BOT. KOHTPOJIb
6 cemecmp
1. | TepmoaumHamuueckas TpPAKTOBKA TIOHATHA O  XHUMHUYECKOM 2 cobecenoBaHue
CpOJICTBE.
2. | PacueTsl KOHCTaHTHI PAaBHOBECHS] XUMHUECKUX PEAKIIHH. 4 cobeceioBaHNe
3. | KucimoTHo-0CHOBHOM KaTaJlu3 B MPOMBIIUICHHOCTH. | eTepOoreHHbII 4 cobeceoBaHue
KaTajau3 B MPOMBIIUIEHHOCTH. LleonuTel n ux cpoiictBa. MeTauibl TECTOBBIN
KaK KaTaiu3aTtopbl. [IpoMbIIIEeHHBIN KaTaaus. KOHTPOJIb
4. | DnekTponu3 B MpOMBIIUICHHOCTH. BophOa ¢ Koppo3ueid. 2 cobecenoBaHUe
TECTOBBIN
KOHTPOJIb
UTOI'O: 80




8. OHEHOYHBIE CPEJCTBA VIsSI TEKYIIETO KOHTPOJISL YCIIEBAEMOCTHU U
INPOMEKYTOYHOU ATTECTALLUA

Bonpocul ona covecedoosanusn

BapuanTt 1

1. TIpuBeauTe U3BEeCTHHIE BaM (HOPMYJIHUPOBKH MEPBOT0O Hayalla TEPMOJAUHAMUKU U HAIMUIIUTE €T0
MaTeMaTH4eCKoe BhIpaxeHne. [IpoBeuTe ero aHaiu3 Mpy pa3InIHbIX YCIOBUSIX.

2. UYrto Ha3pBaeTCa TepMOAMHAMUYECKOW cuctemon? Kakume cucTeMBbl Ha3bIBAIOTCS
W30 THPOBAHHBIMU ?

3. Kakue cucteMbl Ha3bIBatOTCS 3aKphITHIMU? OTKpBITBIMU? [IpuBeuTe MpuMeEpBHI.

4. Yto Takoe BHYTPEHHSS YHEPTUS CUCTEMBI ?

5. Uro HazpiBaeTcs (QyHKIHMEH cOCTOsSHHS cucTeMbl? [lepedncnuTe W3BEeCTHBIE BaM (YHKIUU
COCTOSIHUSI.

6. UTto Ha3bIBaeTCs TEIUIOBBIM YPPEKTOM peakiuun?

7. Yemy paBHa paboTa pacIIMpeHHUs] OTHOTO MOJIS UICATHHOTO Ta3a MPH N30XOPHOM, H300apHOM U
M30TEPMHUECKOM Iporeccax?

8. KakoBa cBsI3b SHTAJIBIIUYU C BHYTPEHHEH YHEPTUCH ?

9. Yto Ha3bIBaeTCs yIEIbHOM, MOJISIPHOM, CpeHEeH U MICTUHHOH TEIJI0EMKOCThIO?

10. Chopmynupyiite Hyl€eBOE HA4aJI0 TEPMOIUHAMUKH.

11. Chopmynupyiite 3akon ['ecca u ero cneacTausl.

12. Yto Ha3wpIBaeTCS CTAaHAAPTHOU TEIUIOTON 0Opa30BaHMs BEIIECTBA?

13. Yro Ha3bIBaeTCSA CTAaHAAPTHON TEIUIOTON CTOpPaHUS BEIIECTBA?

14. Kak paccuuTaTh CTaHAAPTHBIA TEIJIOBOM 3P (EKT peakiuu ¢ TOMOIIBI0 CTAaHAAPTHBIX TETUIOT
00pa30BaHUs U CTOpaHus?

15. Kakoe cooTHoOlIeHHE HMEETCS MEXIy TelIoBbIMU 3(h(deKTaMu peaklud MPH MOCTOSIHHOM
00BEME M MIOCTOSTHHOM JIaBJICHUU ?

16. Kak TtemnoBoli »S(¢eKkT XUMHUYECKOW peakIuu 3aBUCUT OT TemIeparypbl? BriBenute
muddepennmanbayio popmy ypaBaenus Kupxroda.

17. BeiBegute ypaBHeHune Kupxroda B uHTerpaibHON hopme.

18. 3MeHeHME TEIIOEMKOCTH CHCTEMBI B XOJI€ PEaKIHMU B HEKOTOPOM HHTEpBajle TEeMIeEpaTyp
MeHblie Hyas. Kak usmensiercss teraoBoil 3¢dexT 3Tol peakuuu Mpu MOBBIILIEHUH TEMIIEpaTypbl B
JaHHOM MHTepBaje?

19. V3meHeHNe TEMIOEMKOCTH CHUCTEMBI B XOJI€ PEaKIMU B HEKOTOPOM HHTEpBaJie TEMIIEpaTyp
6onpmie Hyns. Kak m3meHsiercss TerioBoi 3QQeKT 3TOH peakiuy MpHU MOBBIIICHUH TEMIEpaTyphl B
JTaHHOM MHTepBae?

20. [IpuBenuTe GpopMyTUPOBKH BTOPOT'O HAYaja TEPMOAMHAMUKHY. HanumuTe ero MatemaTndeckoe
BBIp@KEHHE JIJI1 OOPaTUMBIX U HEOOPATUMBIX MPOIIECCOB.

Bapuanr 2

1. Hanummre MaremMaTHdeckoe COOTHOIIEHHWE MEXIY SHTpONHMEeH M TEeIUIOTOH HeoOpaTUMOro
nporecca.

2. Kak paccuntaTh H3MEHEHHE SHTPOINHU B Iporiecce $pa3zoBoro nepexoja (McrnapeHue, iaBicHue,
BO3TOHKA)?

3. Kak paccuuThiBaeTcsi '3MEHEHUE SHTPOIIUU CUCTEMBI IIPU MPOTEKAHUN XMMUYECKUX PEaKLUi 10
M3BECTHBIM 3HaueHUAM S° yuacTHUKOB peakuuu? IIpuBeaute mpumep.

4. MOXHO JHM CYAWTh IO 3HAYEHMIO SHTPONMU O HANpaBJIEHUM Ipoliecca B HEU30JIMPOBAHHOU
cucteMe (OTKPBITO U 3aKPBITON)?

5. Kak cBs3aHa sHTponHs ¢ TEpMOJMHAMHUYECKOW BEpOATHOCThIO cHucTeMbl? IlpuBenure
ypaBHeHHE bonbiMana n 00BSICHUTE 3HAYCHUST BXOSIINX B HETO BEJTMYMH.

6. Kakue Bbl 3HaeTe TepmoauHaMudeckue noteHuuansl? [pusenure GopMymsl 17 X pacyera u



00J1aCcTh IPUMEHEHUS.

7. Tlpm Kakux YCIIOBUSIX BHYTPEHHSSI SHEPrusi MOXKET CIYXHTh KPUTEPUEM HaIpaBICHUS
nporecca?

8. Ilpm Kkakux yCIOBUSX U3MEHEHHE DHTAJbIHHM SBISETCS KPUTEPUEM BO3MOXKHOCTHU
CaMONPOM3BOJIBLHOTO TIporecca?

9. Kak usmensercs sHeprust [ m60ca u sneprus ['enbMromnpiia npu U30TEPMHUUECKOM PACIIMPEHUN
OJTHOTO MOJISl HIeaThbHOTO Ta3a B mHTEpBase oT Vi 10 V,?

10. Yemy paBHo 3nauenue AG i 00paTUMON peakluu B COCTOSIHUM PaBHOBECHS ?

11. Hcnonb3ys ypaBHeHue bonbliMaHa MOKaKuTe, K KAaKOMYy 3HAYEHUIO CTPEMUTCS SHTPOMUS
UJICATBHOTO KPUCTAJUIA TIPH MPUOIMKEHUN TEMIIEPATyPhl K a0COIOTHOMY HYITIO.

12. IlpuBenute GopMyIHPOBKY U MaTeMaTHYECKOE BBIpaKEHHE 3aKOHA JACHCTBYIOIIMX Macc s
00paTUMBIX PEAKIIHIA.

13. Chopmynupyiite onpeaencHue XUMHIECKOTO paBHOBECHS. UTO MPOU30MIET NTPU PaBHOBECUH
CO CKOPOCTBIO 00PAaTHOW PEeaKLUH, €CIIM CKOPOCTh MPSMON YBETHMYUTCS BIBOE?

14. Hamwmmure ypaBHEHHE HW30TEPMBI XHUMHYEeCKOW peakiuu Bant-I'odda wumnokaxure, kakue
BOIIPOCHI MOKHO peIaTh, IPUMEHSSI €T0.

15. Kakue (hakTopbl BAMAIOT Ha KOHCTaHTBI paBHOBecus K, n K.?

16. HanmmuTe ypaBHEHHE 3aBUCUMOCTH KOHCTAHTHI XMMHUECKOTO PAaBHOBECHS OT TEMIIEPaTypPHI B
nuddepeHnranbHol HopmMe U IpoaHaATU3UPYHTE €ro.

17. BeiBequTe ypaBHEHHE 3aBUCUIMOCTH KOHCTAHTHI PAaBHOBECHS OT TEMIIEPATYPHI.

18. Tlokaxkute Ha mpHUMEpax CMOCOOBI pacyeTa HU3MEHEHUs HSHepruu [ubOca W dHEpruu
'eapMronbia B X04€ XMMAYECKOW PEAKLIMH.

19. BriBenuTe ypaBHEHHUS M30XOpPHI U M300aphl XUMHUYECKON peakiuu. UTo MOXKHO paccUHuTaTth C
HUX IIOMOIIBIO?

20. BeiBeauTe ypaBHEHHME [JIsi pacueTa KOHCTAaHTHI XMMHUYECKOTO PAaBHOBECHS pEaKLUU C
TTOMOIIBIO CTAHIAPTHBIX TEPMOTUHAMUYCCKHUX BEJIMYUH — H3MEHEHUS SHTAJBITUN U YHTPOTIHH.

Bapuanr 3

1. Onumure NpUHIMI pacyeTa cOCTaBa PaBHOBECHOM CMECH 110 UCXOJHOMY COCTaBY U KOHCTaHTE
paBHOBecHs. UTO Takoe TEOPETUYECKHIA BBIXO/] POYKTA PEAKIINH ?

2. KakoBo BIMsAHUE JIaBJICHUS Ha IOJOXKEHHE PABHOBECHUS PEaKLUM, NMPOTEKAIOIIUX B I'a30BOil
¢aze? [Ipusenure npumep.

3. IlpuBenure mpumep oOpaTHUMOIl rereporeHHoi peakumu. Kakas cymiecTByeT 3aBUCHMMOCTb
MEXy JaBICHUEM JUCCOIMAMU U KOHCTAHTON paBHOBECHS ?

4. YeM oTiIMYaroTCsl TOMOTEHHBbIE M TeTeporeHHble cuctembl? [laiite ompeneneHue MNOHATUN
«haza» u «komnoneHT». [IpuBenuTe mpumepsl. YTO TaKoe YUCIIO HE3aBUCUMBIX KOMIIOHEHTOB?

5. Uro Takoe YMCIIO TepMOAMHAMUYECKHX cTeneHeld cBo0oabI? Chopmynupyiite npaBuio a3
I'm66ca. PaccumraiiTe BapHaHTHOCTH CHCTEME, COCTOSIIEH W3 BOJHOTO pAcTBOpa Caxapo3bl B
IPUCYTCTBUM BOASIHOTO Mapa U HaXOJALIEHCs B 3aKPBITOM CTEKJIIHHOM COCYJI€.

6. Uro takoe amarpamma coctosHus? M300pasute AuarpaMmy COCTOSTHHSI OJHOKOMIIOHEHTHOM
cUCTeMBI (Ha IpUMeEpPe BOJIbI) M OIMILIHTE €€.

7. BriBenute ypaBHeHue Kianelipona /st (ha30BbIX NMpeBpallleHUid WHIUBUAYATbHBIX BEIIECTB.
ITonw3ysch UM, OOBSICHUTE HAKIJIOH JIMHUM PABHOBECHS KHJIKas BOJa — JieJl B CTOPOHY OCH JaBJIECHUH
Ha AMarpaMMe COCTOSIHUS BOJIBI.

8. BoiBeaure ypaBHenue Knaneiipona—Kmay3uyca i mnporeccoB ucnapeHus (KUIEHHs).
[ToxaxwTe, Kak MOXKHO UCIOJIB30BaTh 3TO YpaBHEHHE B TEXHOJOTUYECKUX MTPOLIECCaX.

9. Onuummre nmpuMeHeHHe TepMmorpaduueckoro aHanusza B (apmauuu. OObsICHUTE (U3NUECKUIN
CMBICJI OTJICJIEHBIX YYACTKOB KPUBBIX OXJIQXKICHHSI WHANBHyaTbHBIX BEIIECTB U OMHAPHBIX CMECEH.
10. N306pa3ute nuarpamMmy IjaBjieHUs] HeU30MOphHON OMHAPHOI CMecH JIeKapCTBEHHBIX BEILECTB,
OIUIIATE TIPUHIIAII €€ IMOCTPOSHUsI C WCIIOJIb30BAaHHEM KPHUBBIX oxJaxaeHus. ChopmynmupyiTe u
OOBSICHUTE MPABUIIO pblYara MPUMEHUTENIBHO K IHarpaMMaM COCTOSIHHUS.
11. Ucnonp3ys auarpamMmy IUIaBI€HUS, CPOPMYIHpPYHTE MOHITHE OO0 HIBTEKTUUYECKUX CMECSX.



[TpuBenuTe mpuUMEpHl IBTEKTUYCCKUX OWHAPHBIX CMECEH JICKapCTBEHHBIX BEMIECTB (C yKa3aHUEM
TEMIIEPaTyphI MIIABJICHUS U COCTAaBA).

12. TlpuBeaure auarpaMmy IUIaBJICHHS OMHAPHOW cMecH, 0Opa3yrolleil B paciuiaBe XUMHUYECKOE
coenunenue. Jlaiite onucanue Bcex ee (pa30BbIX MOJIEH U KPUBBIX PABHOBECHSI.

13. Omummre TpeyronpHUK ['mbOca mist oToOpakeHUs: cocTaBa TPOWHBIX cMeced. [lokaxure Ha
KOHKPETHOM TMpHUMEpPE, KaK C €ro MOMOIIbI0 OINPEAENUTh COCTaB CMECH B KOHKPETHOW TOUKE
JTUarpamMMbI?

14. Chopmynupyiite 3akoH Paynst u BeIBeIUTE €ro MaTeMaTHUYECKOEe BbhIpakeHHe. UTO Ha3bIBAETCs
UJcTBHBIME pacTBopamMu? [IpuBeauTe MprUMepHI.

15. Kak BBITJISAST AMarpaMMbl “JaBieHHE — COCTaB” | “‘TeMrepaTypa —COCTaB” IJIsl HJICaTbHBIX U
JUTSL HeuicTbHBIX pacTBopoB? Chopmynmpyiite 3akoH J[amsToHa.

16. Copmynupyiite nepBbiit 3akoH KonoBanoBa. MmocTpupyiiTe ero ¢ mMoMOIIbIO TUArpaMMbl
«J1aBJICHHE — COCTaB.

17. KakoBbl mpHUYMHBI OTKJIOHEHHWH OT 3akoHa Payns? Kak oHM oTOOpa)kaloTcs Ha AMarpaMmax
«maBiaeHne — coctaBy? Cdopmymupyiite BTOpoi 3akoH KonoBamoBa. UTo Takoe a3eoTpOIbI?
[IpuBenuTe mpUMEpHIL.

18. OmnummmTe CBOMCTBA a3€0TPOIIA «ITUIIOBBIN CITUPT — BOAA» U CIIOCOOBI MOTYYCHHS aOCOIFOTHOTO
(100%) cnupra.

19. OnummTre cnocoObl MEPEroHKHU PACTBOPOB ¢ HEOTPAHUUEHHO PACTBOPUMBIMHU KUAKOCTAMU U UX
obmrre 3akoHOMepHOCTH. [loKaKuTe ¢ TOMOIIBIO AUArpaMM KUTIEHUS «TeMIIEpaTypa — COCTaBy, KaKOh
KOMITOHEHT MO3KET OBbITh BBIJICJICH [IEPETOHKON B YHCTOM BHJIE.

20. Kak BBITTISAUT guarpaMma COCTOSIHHST OWHAPHOM CHCTEMBI, COCTOSIICH M3 OrpaHUYCHHO
pacTBOPUMBIX KHUIKOcTei? UTo Takoe kputuueckas temmeparypa pactBopenus (KTP)? Ilpusegure
npumMepsl cMecel ¢ BepxHeit KTP.

BapuanT 4

1. Chopmynupyiite npaBuino Anekceepa. M3o0pa3ute quarpamMmmy pacTBOPEHHUSI CHCTEMBI U3 IBYX
JKUJKOCTEH C HWKHEH KpUTHUECKOM TemmepaTypoil pactBopeHus. [IpuBeaure mnpuMepbl TaKHX
CMECEH.

2. OODBSICHUTE IPUYUHBI U YCIIOBUS OTPAHUYEHHOTO U HEOTPAaHUYEHHOT'O PACTBOPEHHUS JKUIKOCTEH.
[IpuBenuTe npuMepsl OrpaHUYEHHO CMemMBaromuxcs kuakocred ¢ aByMsa KTP u onummmre ux
cBoiictBa. 300pasute quarpamMmy pacTBOPEHHUS.

3. OnuiuTe MEeperoHKy BEIIECTB ¢ BOASHBIM MapoM. Ha xakom 3akoHE OCHOBaH 3TOT Hporecc?
BriBeuTe ypaBHEeHuUe AJid pacueTa MOJISIPHOI Macchl EPEroHseMoro BellecTsa.

4. Onumure NpUMEHEHNE NIEPErOHKHU C BOASIHBIM IapoM B (GapManuu. BeiBenurte ypaBHeHUE IS
pacuera koddumeHTa pacxojaa mnapa.

5. OnuummTe NpUMEHEHUE XUJIKOCTHOM 3KCTpAaKLIMK B TEXHOJOruu jekapcTB. Ha kakom 3akoHe
OocHOBaH 3ToT mporecc? [IpuBeante MmaTemMaTuyeckoe BhIpaKEHUE 3aKOHA. BeiBenuTe ypaBHEHHE IS
BBIUMCJIEHUSI CTETIEHU U3BJICUECHUS BEILIECTBA.

6. Cdopmynupyiite 3akoH pacnpeaeneHuss Hepucra. BeiBenute ypaBHeHuE [uig pacyeTa
PAaBHOBECHOW KOHIIEHTpAIlMK IKCTPArupyeMoro BEIIEeCTBa B MCXOJHOM pacTBope (paduHaTe) mocie
OJTHOKPAaTHOM M MHOTOKPATHBIX ONEPAINil SKCTParupoOBaHuUs.

7. BeiBeauTe ypaBHEHHUE /Il BBIYUCIIEHUS KOJIMUYECTBA SKCTParupoBaHHOrO BemiecTBa. YTo Takoe
CTETIeHb U3BJICUCHUS IPU )KUJKOCTHON IKCTPAKIMH ?

8. CdopmynupyiiTe MOHATHE O PacTBOpax, O PACTBOPCHHOM BeIIeCTBE W pacTBopurene. Kakue
THUIBI PACTBOPOB CYyIIECTBYIOT? [IpuBeanTe pa3nuuHble cOCOObl BHIPAXKEHUSI KOHIIEHTPALUU BEIECTB
B pacTBOpax.

9. Uro Ha3pIBaeTCAd KOJUIMTATUBHBIMH CBOMCTBaMHU pacTBopoB? Kakme u3 Hux Bbl 3Haete?
Onumure KpUOMETPUUYECKUH METOJ OINpEesICHUs MOJIIPHOW MAacchl PacTBOPEHHOI'O BeLIECTBa
(HeanexTpoianTa). BeiBeuTe cOOTBETCTBYIONIEE YpaBHEHHE. UTO Takoe KPHOCKOMUYECKasi KOHCTaHTa?

10. BwiBenute ypaBHEHHWE MJISi BBIYMCICHHS MOJSIPHOW MAacChl PACTBOPEHHOTO HEIJIEKTPOIUTA
H0yTHOMETPpUYECKHM METOA0M. UTO Takoe 30yIHOCKONNYecKast KOHCTaHTa?



11. B yem 3axmouaetcs siBneHre ocMoca? Kak BEIYHCIISIETCS OCMOTUYECKOE JaBJICHHE B PACTBOPaX
HeanekTponutoB? IlpuBenute ypaBHenue Bant-I'opda. Onummre ocMOMETpUYECKUH METO.
OTIpeIeJIeHUS] MOJISIPHOW MacChl BEIIECTB.

12. KakoBa BelMYMHAa OCMOTHYECKOTo AaBiieHUs kpoBu? I[lpuBeaure kiaccupuKaiuio pacTBOPOB
M0 BETMYMHE OCMOTHYECKOTO JaBiieHus. Kak B MeMIIMHE MCTIONB3YIOTCS CBOHCTBA THIIEPTOHUYECKUX
pacTBopoB? UTO Takoe H30TOHUPOBAHUE?

13. Kak BBIUHUCIIAETCS OCMOTHYECKOE ABJIIECHUE B PACTBOPAX IEKTPOIUTOB? BriBeanTe ypaBHEeHUE,
CBSI3bIBAIOIEE M30TOHWYECKHHA KOAIPPHUIMEHT CO CTENEHbIO TUCCOLUALMU DJIEKTPOauTa. YTO Takoe
Ka)XyIIascs CTETIeHb IUCCOLMAIH CHIIBHOTO AJIEKTPOJIMTA M KaK €€ BEIYUCIIUTH?

14. Yto Takoe nu3uc, remonus, miaasmonu3? IlpuBeaure mpumepsl. UTO Takoe OCMOTHUYECKUI
kodpunmeHT? Kak MOKHO pacCUuTaTh €ro BEIINIHHY ?

15. IlpuBeaure ypaBHEHHs Ui BBIYMCICHHS M30TOHMUYECKOro Kod3(duimeHTa Mo COOTHOLICHUIO
BEJIMYMH OCMOTHYECKOTO NaBJICHMS, JCTIPECCHUU 3aMEp3aHUs M IOBBIIMICHUS TEMIIEPATypPhl KHUIICHHUS
PacTBOPOB 3JIEKTPOIUTOB.

16. N3nmoxxnuTe OCHOBHBIC TTOJIOKESHUS TEOPUH IICKTPOIUTHICCKON AUCCOITHAIIME AppeHnyca.

17. Yro Ha3bIBaeTCs CTENEHBIO JUCCOLMAIMM M KOHCTaHTOM Auccouuanuu 3iekTponurta? Kakum
YpaBHEHHEM OHH CBSI3aHBI IPYT C APYroM?

18. Kakue cBOWCTBa pacTBOPUTEINS OIMPENEIAIOT €ro CIIOCOOHOCTh MOHU3UPOBATH PACTBOPSEMOE
BEILIECTBO?

19. Yrto Takoe pH pactBopa? Kak Benuumna pH cBs3aHa ¢ HMOHHBIM IPOM3BEACHUEM BOJbI?
TokaxwuTe Ha mpuMepe pacuet pH o koruenTpamyy noHoB H' 1 Hao60poT.

20. OgrHakoBa JIM KOHCTAHTA JUCCOLMAIMU DJIEKTPOJIUTA B Pa3IMYHBIX pacTBopHuTesix? OTBer
WUTIOCTPUPYHTE IPUMEPAMU.

Bapuant S

1. Yro Takoe pa3BeneHue pactBopa? BriBeaure ypaBHeHHE 3aKOHa pa3zBelneHus OcTBanbiaa JUis
OMHAPHOTO 3JIEKTPOJIHTA.
[lepeuncanre OCHOBHBIE MOJIOKEHUS TEOPHH CHIIBHBIX 3JIEKTPOIUTOB Jlebas—XoKKes.

2. Uro Takoe AakTHBHOCTh M KOI(P(UIMEHT aKTUBHOCTU D3JEKTpOJUTa B pacTBope? Kakum
ypaBHEHHEM aKTHBHOCTb CBSI3aHA C KOHLEHTpaLuen?

3. YUro Takoe Oydepnbie pacTBopbl? BriBenute ypaBHeHHE, cBs3bIBatomiee pH OydepHoro pacrBopa
C COOTHOIIEHHEM KOHLEHTpaluid U O0OBEMOB PACTBOPOB KOMIIOHEHTOB (Ha IpHUMEpE aleTaTHOro
Oydepa).

4. Yro Takoe OydepHas emkocTh pacTtBopa? ONMUIIUTE NOTEHIMOMETPUUYECKHH METox ee
HKCIEPUMEHTAIIBHOTO OIPEeNICHHs ¢ IOCTpoeHneM rpaduka «pH — o0beM TUTpanTay.

5. Kakue KOMIOHEHTHI KpOBHM co034a0T ee OydepHyro eMmMKocTh? BbiBenute ypaBHEHUs Jis
Bbruucienus pH u pOH pactBopos.

6. Uro Takoe MOJBMXKHOCTH MOHOB? UeM OHa OTIMYaeTcsl OT aOCONIOTHOM CKOPOCTH JABMXKEHMS?
Kakwue nonsr 00:1a1a10T HAMOOIBIIEH MOIBMKHOCTBIO U TOUYEMYy ?

7. Haiite ompeneneHue YAECIbHOW M HKBUBAJIEHTHOM »HIIEKTpUUYECKOW MpoBoauMocTH. Kakum
MaTEeMaTUYECKUM BBIPAKEHHEM OHHU CBS3aHBI APYr C JAPYrOM H C JJIEKTPHYECKUM CONPOTUBICHUEM
pacTBOpa?

8. Uro Takoe HSKBHBAJCHTHAs DSJEKTPUUYECKAash MPOBOJAMMOCTH INPH OECKOHEUYHOM pa3BEICHHH?
[IpuBenure npumep ee pacuera ¢ noMoIlkio 3akoHa Konbpayma. ChopmynupyiTe 3TOT 3aKOH.

9. Uro takoe KoHAyKTOMEeTpusi? Kak ¢ MOMONIBIO NaHHBIX KOHIYKTOMETPHUUECKHX H3MEPEHUI
MO’KHO PacCUMTATh CTENEHb U KOHCTAHTY JUCCOLHUAINU (MOHM3ALMHU) ¢Ia00ro JIeKTpoInTa?

10. Omnumure TPUHIUI KOHIYKTOMETPUYECKOTO THTPOBaHUS. [IpuBenuTe THIBI KPHBBIX
TUTPOBAHUS JJIS CITy4aeB CHUIIBHBIX M CIIa0BIX KMCIOT M OCHOBAHUM, a TaK)Ke X cMeceil.

11. Uznoxwure 3akousl Dapajes 1isl IEKTPOIIn3a.

12.Yto Ttakoe snextpon? M3 dyero coctouT raibpBaHudeckas Lenb? Kak ycTpoeH XUMHMYECKHi
WCTOYHUK TOKA (TaJhbBaHUYECCKHIA DIIEMEHT)?

13. Yro Ha3bIBaeTCs DJICKTPOXUMHUECKUMH pEaKUUsIMH M B YeM HX OTJIMYHE OT JAPYrux



OKHUCJIUTETHHO—BOCCTAHOBUTEIILHBIX PEAKITHIA?

14. Kak Ha3bIBalOTCS 3IEKTPOBI, HA KOTOPBIX MTPOUCXOIUT PEaKIUsg BOCCTAHOBICHUS U Ha KOTOPBIX
UAeT peakius okucieHus? Kak 3apsokeHbl aHOJ M KaToa B DJIEKTPOJIU3EpPE W B TaIbBAaHMYSCKOM
JIeMeHTe?

15. Kakue mnoTeHIMaJbI W Ha KaKUX TIOBEPXHOCTSIX pas3jelia BO3HUKAIOT B paboTaroiem
raJibBaHU4YeCKOM 31eMeHTe? Kakue u3 HUX MEarT MpH JIEKTPOXUMHUECKUX U3MEPEHHUAX M KaK MX
MO’KHO YCTPaHUTH?

16. OnumuTe yCTPOMCTBO M NPUMEHEHHE OJJIEKTPOAOB MepBoro pojaa. IlpuBenurte mpuMeps
3JIEKTPOJIHBIX PEAKIINi, MPOTEKAOIINX HA HUX, U (DOPMYJIIBI 3aIIUCH IJIEKTPOJIOB.

17. Onummre YCTpONCTBO M TPHUMEHEHHE SJIEKTPOAOB BTOporo pojaa. [lpuBenure mnpumepbl
AJIEKTPOIHBIX PEAKINi MPOTEKAIOIIUX Ha HUX, U (POPMYIIBI 3aIUCH SJIEKTPOJIOB.

18. Onummure yCcTpOWCTBO W MPUMEHEHHE BOJOPOJHOTO 3JEKTpoja. UTo Takoe cTaHAapTHBIN
BOJIOPOJIHBII 31eKkTpoa? YeMy paBeH ero norenmman mpu 25°C?

19. Yrto Takoe SIEKTPOJABMXKYIIas CHIa TalbBaHWYeckoro sneMeHTa? Kak ee paccuutath c
HOMOILLIO DJIEKTPOAHBIX moTeHnuanos? Kakum ypasuenmem DJIC cBssana ¢ AG® peakuuw,
MPOTEKAaroIei B deMeHTe?

20.BeiBenute ypaBHeHue HepHcTta 1 pacuera 3JIEKTPOABHIKYIIEH CHIIBI TajbBAHUYECKOTO
3JI€MEHTA U TIOTEHIIMAJIOB OT/ICJIBHBIX 3JIEKTPOJIOB.

Bapuanr 6

1. Yro Ha3bIBaeTCs CTAaHAAPTHOW JJICKTPOJBIKYIICH cuioi? Kak oHa cBs3aHa C KOHCTaHTOM
paBHOBECHS pEaKIMH, TPOTSKAIOIIEH B raIbBAHNYECKOM JJIEMEHTE?

2. Kakue ranpBaHMYeCKHE SJEMEHTbl HA3bIBAIOTCS KOHLEHTpalMOHHBIMU? Kakue BeauMuuHBI
MO’KHO OIPEICTUTh C UX MIOMOIILI0?

3. Uro Takoe OKHCIMTEIbHO—BOCCTAHOBUTEIBHBIC SJIEKTPOABl U TaJbBAaHUUYECKHE SJIEMEHTHI?
Kakue BeTMIUHBI MOKHO ONIPEICTUTH C UX IIOMOIILIO?

4. Yro takoe moteHuuomeTpusi? Kakue nmoreHunomMeTpuyeckue Metoasl Bel 3HaeTe?

5. Onumure ycTpolCTBO CTEKJIIHHOTO 3JIEKTPOJia U MpUHIMN felcTBus pH—Mmerpa.

6. Uro Ha3pIBaeTCs XMMHYECKOW KuHETUKOW? [lpuBemute ompeneneHue cpeaHeld M HCTUHHOM
CKOPOCTH XUMUYECKOU PEAKIIHH.

7. Kak u3MEHSIOTCSI CKOPOCTh XUMUYECKON peaKIMi U KOHIEHTPALUU PearupyrollruX BEIECTB BO
Bpemenu? [IpuBenure rpaduyeckue 3aBUCUMOCTH.

8. M3noxute 3aKOH ACUCTBYIOIIMX MacC W MPUBEAUTE €ro MaTeMaTH4ecKoe BbIpakeHue. Uto
TaKoe KOHCTaHTa CKOPOCTH ?

9. Yro Takoe MONEKYISIPHOCTh XUMUIECKON peakiinu? M3noxuTe KHHETUYECKYIO KIaCCU(PUKAIUIO
XUMUYECKHUX PEaKIUid Ha OCHOBE UX MOJIEKYJISIpHOCTH. [IpuBeuTe mpumepsl.

10. Yto Ttakoe mopsamoKk xumHuueckod peakimuu? Kak oH ompenensercsa? B kakux ciydasx
KHHETUICCKUH MOPSI0K Peakluu paBeH MoJieKyisipHocT? [IpuBennuTe mpuMepsl.

11. Mo>HO 1T TIO HAITMCAHHOMY YPaBHEHHUIO XMMHUECKON peaKIny MpeicKa3aTh €€ KHHETUIECKUI
nops1ok? UTo Ha3bIBaeTCS peakusIMHU TICEBIONOPS KA (TICEBIOMOJICKYIIPHOCTH)?

12. B xakux ciydasix KHHETUYECKHI MOPSIOK PEaKIMU BbIpaxxaeTcs: JpoOHoi BennunHoi? Kakue
MIPOIIECCHI OTHOCSTCS K PEaKIMsIM HyJIeBOTO mopsiaka? [IpuBenute mpumep.

13. BeiBequTe ¥ MpOAHATU3UPYHTE KHHETHUECKOE YPABHEHHE ISl pEAKIIUU TIEPBOTO TOPSIKA.

14. TlpuBenuTe W NpOAHATM3UPYHUTE KUHETUYECKHWE YPABHEHHUsS PEAKIMi BTOPOTO MOPSIKA MpHU
OJIMHAKOBBIX U PA3JIUYHBIX HAUYaJIbHBIX KOHIICHTPALIUSIX PEareHTOB.

15. Yto Takoe mepuo] MoayNnpeBpanieHns U Kak OH CBSI3aH ¢ KOHCTAHTON CKOPOCTH JIJISl pEeaKIuid
MEPBOTO U BTOPOTO mopsiaka? B kakom ciiydae OH 3aBUCUT OT KOHIICHTPAIUHU ?

16. Kakue MeToIbl IPUMEHSIOTCS JIsl ONIPECIICHHS TIOPSIKA PEAKITIH ?

17. Kak Bamsier TemmepaTypa Ha CKOPOCTh XUMHUYeCcKoil peakiuu? ChopMymupyiTe MpaBHiio
Bant-T'odda. Kak Berancaute TemepaTypHbiii Ko3hOUIIHEHT?

18. ITlpuBenute M mpoaHanM3upyiTe ypaBHeHHe AppeHuyca. OObsicHUTE (DU3MYECKHI CMBICIT



BEJIMYMH, BXO/SIIUX B HETO.
19. Yro HazpiBaeTcs »Heprueil aktuBaiuu peakuuu? OObsicHUTE ee Qu3nueckuil cMmbica. Ha
OCHOBAHMY KaKWX JAHHBIX MOXXHO PAaCCUUTATh YHEPTUIO AaKTUBAIHH ?
20. Yro Takoe TeMmMmepaTypHbIi KOX(QQHUIMEHT ckopocTH peakuuun? Kak ero paccuuraTh?
CdopmysupyiiTe IPaBUIIO YBEINUYEHHs CKOPOCTH PEAKIUK C yBeIHIeHneM Temieparypsl Ha 10°C.

Bapuant 7

1. Ha ocHoBe kakoro mpaBuia pa3padOTaH METOJ YCKOPEHHOTO CTAapeHUus AJis ONpeiesIeHus
CPOKOB I'OJTHOCTH JieKapcTB? B ueM ero npeumyIiecTsa nepes KI1acCH4ecKuM METOI0M ?

2. VI3moxuTe OCHOBHBIE TIOJIOKEHHUST TEOPUH aKTHBHBIX COYIApECHUH.

3. H3noxxuTe OCHOBHBIE TIOJOXKEHUS TEOPUH MEPEXOJHOro COCTOsHUSA. YTo Takoe
AKTUBHPOBAHHBIN KOMITJICKC?

4. Kakue peakiuu Ha3bIBAIOTCS NapauieabHbIMU? [IpuBeauTe mpumepsl.

5. IlpuBegute mnpuMmepsl MocienoBaTeNbHbIX peakuui. [locTpoiite rpaguk 3aBUCUMOCTH
KOHLEHTPALUU PEarupyroliux BEMIECTB OT BPEMEHU B IIOCIIEA0BATEIbHON PEAKIINH.

6. Ilepeuncnure XapakKTepHBIE NMPHU3HAKK M OCOOCHHOCTH WEMHBIX peakuuil. K kakomy Tumy
LEMHBIX PEAKIUH OTHOCUTCS OKUCIIEHUE KHUPOB MIPU KOHTAKTE UX C BO3LYXOM?

7. Yto takoe obpatumbie peakiuu? [IpuBenure mpumepsl. Kak cBsizaHbl MEXTy cO00# CKOPOCTH
npsMoil 1 00paTHON peakuuii?

8. OnuinTe OCHOBHBIE 0COOEHHOCTH IPOTEKAaHUs TeTeporeHHbIX peakuuil. [IpuBenure npumepsl.

9. Yro Takoe karanu3? Kakue BemiecTBa Ha3bIBalOTCS KaraiauzatopamMu? B yem 3akiodaercs
MPUYMHA KaTAIUTUYECKOro edcTBUA? Kak BiIuseT KaTanu3aTop Ha SHEPTUIO aKTUBALIMU PEAKIIUH ?

10. TlepeuncnnTe OCHOBHbBIE NPHU3HAKH, OTIMYAIOUIME T'OMOTEHHBI M T'€TEPOreHHBIH KaTalu3.
Onuinre Ha TpUMEpPE KUCITOTHO—OCHOBHBIN KaTaJIn3.

11. WM3noxxuTe OCHOBHBIC TMOJOXKEHHUS TEOpUH (MYJIBTUIUIETHOW, aKTUBHBIX aHcamOJei,
AIEKTPOHHON) reTePOreHHOr0 KaTaausa.

12. Yro Takoe uHru6muropsr? IIpuBeanure npuMepsl AEUCTBUS U UCIIOIB30BAHUSI HHTHOUTOPOB.

13. Yro Takoe ¢depmentri? Kakue ¢depMeHThl Bbl 3HaeTe? B dyem 3akimodaercsl TiiaBHas
0COOCHHOCTH (PEPMEHTATUBHOTO KaTanm3a?

14. Onummre cxeMaTHYeCKH MEXaHU3M (pepMEHTAaTUBHOTO KaTalu3a.

15. Yro Takoe ¢oroxumuueckue peakuuu? Kakue cTagum (OTOXMMHYECKHX pPEAKIMHA BaM
u3BecTHbI? [lpuBenuTe mpumepsl peakiuii ¢ goroakTuBaueil. Kak cBeT BIuseT Ha CPOK TOJHOCTU
JeKapcTB?

16. M3noxure 3aKkoH (POTOXMMHYECKOW SKBUBAJECHTHOCTH OWHINTEHHA. UTO Takoe KBaHTOBBIU
BBIXO?

17. Chopmynupyiite poroxumudeckue 3akonsl ['porryca—/lpeiinepa u bynszena—Pocko. [louemy
HEKOTOpbIE peakluu TpeOYyIT MpUMEHEeHUs! ceHcnOmmm3aropoB? Kakyio posb Urpaer xjiopopuut B
dhoTocuHTE3E?

Ilpumepnutit Komnaexkm 3a0anHuil 0711 KOHMPOALHBLIX padom no oucyuniune «Pusuueckasn
Xumusy

Bapuant 1

1. HanummuTe ypaBHEHHE peaklMu cropaHus BemiecTBa (Tadum.l). Berumcianre cTaHIapTHYIO TEILUIOTY
o0Opa3oBaHUS BEIIECTBA, €CIM HM3BECTHA €ro CTaHJApPTHAs TeIuioTa cropaHus. [IpoayKThI TOpPEHHS
UMEIOT CIIeYIOIINE TETUIOTH 00pa3oBaHus (K >k/MOIIb):
AH% coxry) = —393,51; AH’fmp0(x) = —285,84; AH N2y = 0.
Tabmuna 1



CrangapTHas
Ne 3agaun BemectBo TEIIoTa
CrOpaHusl,
kJ[x/MOIB
1 Mouesuna CH,ON; (1) -632,20
2 Anerunen CoH, (1) -1299,63
3 Mertan CH, (T) -890,31
4 Hadramuua CipHg (1) —5156,78
5 benzon CgHg (%) —-3267,58
6 VYxeycnast kuciiora C,H;0; (k) —874,58
7 Aneron C3HgO (k) -1785,73
8 I'mutiepun C3HgO (k) -1661,05
9 ®denon CgHsO (1) -3063,52
10 I'mroxo3a CgH12056 (T) -2802,04
11 Caxapoza C12H2,011 (T) -5646,73

2. IIpu 298 K mamnenust mapa xjaopodopma U TETpaxJIOpMETaHa PaBHBI COOTBETCTBEHHO 26544.4 u
15265,4 Ila. [lonaras, 4To ®KUAKOCTH 00pa3yIOT HACAIBHBINA PACTBOD, onpeaenuTe A cmecu (1 Moib
CHCI3 + 2 momst CCly):

a) MOJIbHBIE 10JIM 000MX KOMIIOHEHTOB B CMECH;

0) mapuuagbHbIC TaBJICHUSI 000X KOMIIOHEHTOB;

B) oO11Iee JaBJIEHUE TTapa HaJl paCTBOPOM.
3. DTaHON M MeTaHOJ 00pa3yloT pacTBOpbI, Onm3kue K uaeanbHbM. [Ipu 293 K naBnenue mapa Haj
YUCTBIM 3TaHOJOM paBHO 5932,8 Ila, Hax yucteiM mMeTanosioM —11825,6 Tla. Beruucnure st cmecu
100 r metanona u 200 r sTaHoONIA

a) MOJIbHBIE JI0JIM KOMIIOHEHTOB B pacTBOPE;

0) mapuuanpHbIe U O0IIee JaBJICHHE Mapa;

B) MOJIBHYIO JIOJIIO METaHOJIa B Iapax.
4. Tlpu HOpMaNLHOM aTMOC(EPHOM AaBJIeHHH BojAa 3akumnaer mpu temneparype 100°C. IIpu kakom
JaBJICHUM TEMIIEPATyPa KUIICHUS €€ MOXET ObITh CHmKeHa 10 90°C? MonbHas TeIioTa MCIapeHus
paBHa 40660 [Ix/MOb.
5. Tlpu 373 K u 1,01325x10° Ila MonbHAs TeIUIoTa MCHapeHus Bogbl paBHa 40660 JIK/MOIS.
Mounbabll 00BeM xuakon Boabl 0,01878 m/mMonb, a MonbHBIM 00beM mapa 30,115 i/mMons. B kakom
HAIMpaBJICHUW M Ha CKOJBKO WM3MCHHTCS MABJICHHE TMPH MOHMKEHUU TEMIIEpaTyphl KUIEHUS Ha 5
rpaaycoB?

Bapuanr 2
1. Boruncnute Temmneparypy KUIIEHUS BOJHOTO PacTBOpA, €CJIM JAaBJIEHUE B PEAKTOpE IMPEBBIIIACT

atMocdepHoe B 2 pa3a. MoinbHas temiota ucnapeHuss Boasl 40660 [[x/monb. YaenbHbII 00bEM
KUIKOW BOJABI paBeH | JI/KT, BOASHOTO mapa — 1,673><1O3 JI/KT.

2. HpI/I Kakoi TEMIICPATypEC 6y,I[CT KUIICTb JUCTUIJLIMPOBAHHAS BOA4, C€CIIN aTMOC(bepHOC JaBJICHHUC



cHu3uTCs 10 720 MM pT. cT. (95991,8 [1a)? MosnbHas TeroTa ucapeHust BOAbI pu 3ToM paBHa 41597
JIK/MOb.

3. OpraHuueckoe BeLIECTBO, MPAKTUYECKH HEPACTBOPUMOE B BOJIE, MEPETOHSJIOCH C BOJASHBIM
apoMm IpH HopMaabHOM atMochepHoM nasinenun mpu 98,4°C. Conepxanue ero B konaencare 23,1%
(macc.). Ompegenutre MOJSIPHYIO MacCy BEIIeCTBA M MaplUajbHOE JIaBIIEHHE €ro Imnapa Ipu
TEMIEpaType MePeroHKH, eCiy MapralbHOe TaBIeHUE HACKHIIIEHHOTO mapa Bobsl paBHO 956585 Ila.

4. JIAs1 OYMCTKM aHWJIMHA OT NMPHMECEH ero MeperoHsoT ¢ BOASHBIM MapoM IPU HOPMAJIbHOM
arMocdepHoM naBienuu U temreparype 98,4°C. TapuuaibHoe AaBIEHHE Mapa BOABI IPH STOM PaBHO
96258,5 I1a. Beruncnure pacxon napa Ha | Kr aHWIMHA.

5. Hagramuu meperoHsior ¢ BomsHbIM mapoM npu 1,01325x10° Tla mpu 99,3°C. Ckoibko
HadTanmuHa neperonsiercs ¢ 1 kr mapa? IlapnuanbHoe naBieHHE mMapa BOJIBI MPH TeMIIEpaType

neperonku pasro 0,98971x10° ITa.

Bapuanr 3
1. Berunciure AH®, AU®, AG® u AA° B cTaHapTHBIX YCIOBHAX I PEAKIUH, IPUBEIEHHbBIX B Ta0I. 1.

Ompenenure, B KaKOM HaNpaBJICHUH TOWET peakius. HeoOxoaumeie N1 pacdeTa JaHHBIE B3SITh U3

[IpunoxeHnus.
Tabnuma 1
Ne YpaBHeHuUE peakuu Ne YpaBHeHUE peakuu
3a7a491 3a7a91
12 2H,; + CO < CH30H 18 CO, + 4H, <>CH,4 +2H20(r)
13 C,Hg <> C,H, + Hp 19 CH; + CO,; <2CO + 2H,
14 C+ HQO(F) ~CO +H, 20 CO + HzO(r) ~CO; + Hy
15 4HC|+02(—)2H20()K) +2Cl» 21 CO + 3Hy; <>CHs + HyO(yy
16 2NO; <->2NO + O, 22 2S0; + O, «>2S03
17 SO, + Cl, «>S0O,Cl,

2. OpraHdyueckoe BemeCTBO ¢ MoJisipHOM Maccodi 300 meperoHseTcs TP HOPMAJIbHOM
aTMoc(epHOM JaBIIeHHHM C BOJIAHBIM TnapoMm. [lapumansHOoe pJaBieHHWE TmMapa BeELIECTBA IPHU
Temreparype neperonku paBuo 17731,8 Ila. Paccuuraiite Maccy BOASIHOTO mapa, HEOOXOIUMOTO JJIst
MeperoHku | Kr BeliecTna.

3. HutpobeH3om neperoHsercsi ¢ BOASHBIM I1apoM MPH HOPMaJIbHOM aTMOC(HEPHOM JABICHUU MIPU
99,3°C. [MapumansHOE maBiieHWe Tapa BojAbl mpu 3ToM paBHO 98971 Ila. Paccumraiite pacxon
BOJISTHOTO Iapa Ha | Kr mojydyaemMoro B KOHJ€HCaTe HUTPOOEH30J1a.

4. BrIpa3ute BceMH W3BECTHBIMU BaM crmoco0amul KOHIIEHTPAITUIO CEpHOM KUCIOTH B 20% BOAHOM
pactBope. ImoTHOCTB pactBopa 1,145 x10° kr/v®,

5. Beruncnute pH OydepHOro pactBopa, MONYYCHHOTO CMEIICHHEM paBHBIX o0bemoB (0,2 M
+
pactBopa aMmmuaka u 0,2 M pactBopa xjopuaa aMMoHMs. YeMy paBHBI KOHIIEHTpauuu MoHOB H' u

OH B sTOM pacTtBOpe?



BapuanT 4

1. PaccunTaiite TeruoBoit a3 dekt peaknmu (Tadn. 1) mpu remmneparypax 500 u 700 K u naBnenun

1,0133x10° Ia, ucrions3yst ypaBaerne Kupxroda st HeGOMBIIOro TEMIEpaTypHOr0 HHTEpBAIA.

Tabmumna 1

Ne YpaBHEHHE peaKkIuu Ne YpaBHEHHE peakuu
3a/1a4M 3a/1a41

23 2H, + CO = CH30H;, 31 CO + Cl, =COClyy

24 NH4Cl =NH; + HCI 32 CO; + H, =CO + H,O

25 2NO; =2NO + O, 33 2C0O, =2CO + O3

26 N204 =2NO; 34 CHs + CO, =2CO + 2H;

27 Mg(OH)2:=MgOy+H20 35 CHsOH(y =CoHs + HoOry

28 250, + Oy = 2503y 36 CH3CHOy+H=C,HsOHy,

29 SO, + Cl, =S0O,Cl; 37 CeHs(r) + 3Hz =CsHio(r)

30 CO + 3H; =CH4 + HoO(y

2. Bpruucnute pH OydepHoro pactBopa, MoJiyueHHOro CMeEIIeHHeM paBHbIX 00bemoB 0,2 M
pactBopa ammuaka u 0,2 M pacTBopa xiopuaa aMmmoHus. UeMmy paBHBI KOHLEHTparuu noHos H' u
OH™ B aTOM pactBOpe?

3. PaccumnTaiite 00BEMBI pPacTBOPOB YKCYCHOH KHCIIOTHI M ameTrara HaTpus (C OJWHAKOBOMH
KOHIIEHTpauueil), Heooxoaumsle 1t mpuroroBieHus 30 mi 6ydepnoro pacrsopa ¢ pH=4,5.

4. DKBHUBaJIEHTHAas eKTpuyeckas npooaumocts 0,117 M pacTBopa yKCYCHON KHUCIIOTHI IPU 25°%C

2

paBHa 4,815 OMm ‘em?Monb L. PaccuuTaiite cTeneHb muccormanuu CH3COOH B sTOoM pacTtBOpE,

KOHCTaHTy ee nucconuanuu u pK,. [logBmkHOCTH HOHOB BOJIOPO/Ia U arieTaTa P 3TOU TeMIepaType
COOTBETCTBEHHO paBHbI 349,8 u 40,9 Owm ‘em®moms ™.

5. B BogHOoM pactBope oobemom 1 11 comepxutcs 5 T Monounoit kuciotei CH;CH(OH)COOH.
Koncranta aucconuanuy MOJOYHOM KUCJIOTHI TIPU 25°%C paBHa 1,36><104. UeMy paBHA KOHILIEHTpAIUs
HMOHOB BojiopoJa B pactBope? Kakos ero pH?

Bapuant 5

1. Tone3ysice naHHbIMU [IpuiOkKeHUs, BBIYUCINUTE AG®° u AA° s XMMHYECKUX peaKuuid,

OpUBEJCHHBIX B Tabn. 1. VYkaxkure HampaBieHUE INpoTekaHus peakuuu. Paccumraiite K, n K.

peakuuu.
Tabmuna 1
Ne YpaBHEHHE peaKkIuu Ne VYpaBHeHHE peaku
3a/1a4u 3a/1a4u

38 2HC|(F) <~ Hg(r) + C|2(r) 44 CH3CHO(F)+H2<—)C2H5OH()K)




39 MgCO3(T) <—>MgO(T) + COz(r) 45 C2H5OH()K(—)C2H4+H20(>K)
40 Mg(OH)z(T)+C02(—)MgCO3(T)+ 46 C,Hg <CoHs + Hy
+H20(>K)
41 CaCz(T) + 3CO(F) <—>CaCO3(T) +4C 47 CO+Clh«w COC'Z(F)
42 Fe304(T) + 4H2(r) <~ 3Fe(T) + 4H20(r) 48 250, + O, (—)2803(r)
43 CaCz(T)+2HZO(;K(—)CEI(OH)Q(T)'l'
+CoHy

2. B BolHOM pacTBOpE B MPUCYTCTBUU HOHOB BOJIOPOJIa KOHCTAHTa CKOPOCTH PEaKLMK TUAPOIH3a
YKCYCHOMETHUIJIOBOTO 3(pupa
CH3COOCH3+ H,0O = CH3;COOH + CH30H
npu remmeparype 25°C pasra 0,653x10 2 mun . Paccunraiire:
a) yeMy paBHa KOHLEHTpalMs HEIpopearupoBaBulIero 3¢upa MO UCTEYEHMHM 25 MUHYT OT Hauania
peakuuu;
0) BpeMs1, B TEYCHHE KOTOPOTO THIPOIM3YETCS MOJIOBUHA B3ATOTO dpHpa.
Hcxonnas koHueHTpanus s¢upa — 1,2 mons/1. [lopsaok peakuny paBeH eIuHHLIE.

3. DKBMBAJICHTHAs 3JIEKTpUYECKasl IPOBOUMOCTh NMPU OECKOHEUHOM pa3BEeJCHUM NMHUKpaTa Kajus
npu 25°C pasua 103,9 7 OMichZMOJ'IB_l, ITOIBMKHOCTE MOHA Kanus 76,0 OM ‘cm’Monb ~. PaccuuTaiite
MOJIBUKHOCTh MHKpaT—HoHa. KakoBa OynieT KBUBaJ€HTHas AJIEKTPUYECKasi MPOBOJUMOCTh PacTBOpA,
B KOTOPOM CTEIEeHb AUCCOLMALMU MUKpaTa Kajaus paBHa 0,27

4. PaccuMraiiTe CKOPOCTb peakluu

Na,S,03+H,S0,4 — Na,SO4+S0,+H,0+S
B pacTBOpe ¢ HayaJlbHOW KOHLEHTpaiuei thocynbdara Hatpus 0,05 momit u cepHoit kuciots 0,04
MOK{1B MOMEHT, KOTJJa KOHIIEHTpalMs THOCYIb(aTa HaTpUsl YMEHbLIUTCA B 2 pasa.
Koncranra ckopoctu 0,05¢ . (Peakmus mMeeT mepBbId MOPSIOK MO THOCYIbGATY HATPUS U HYJIEBOU
MIOPSIAOK IO CEPHOM KUCIIOTE.
5. Peakuus nepBoro nopsaka npoxoaut Ha 30% 3a 35 muH. KakoBa ckopocTh peakiuu Npu

KOHIIEHTpauuu pearupyroiiero semectsa 0,01 mons/n?
Bapuanrt 6

1. Onpenenure coctaB peakIMOHHOM cMecH (B MouisxX) rpu paBHoBecuu Jutst peakiun: CH;COOH
+ CoHsOH = CH3COOC,Hs + HpO. CocrtaBsl MCXOJHOW CMECH M KOHCTAaHTBI paBHOBecusa K, mpu
Pa3IUYHbIX YCIOBUSX MPUBEACHBI B Ta0M. 1.

Tab6mauua 1




Ne 3aaun K, Hcxonnoe uncio Moje
YKCYCHOM KHUCJIOTHI cnupra
49 1 1 1
50 1 2 1
o1 1 1 2
52 2 1 1
53 2 2 1

2. Komncranra ckopoctu peakiun HCHO+H,0,=HCOOH+H,0 npu temneparype 50°C paBna
0,7544 MHUH . PaccuuTaTh:
a) yeMy OyZleT paBHa KOHIIEHTpAIs epoKcHIa Boiopoaa yepe3 50 MUHYT Tociie Hayaja peakiuu;
0) Bpems, B TEUEHUE KOTOPOI'0 IPOpPEarupyeT MoJIoBUHA B3ATOT0 (GopMasbAeruia.
HauanbHble KOHIIEHTpauu pearenToB paBHbI 0,5 Monb/n. [Topsaok peakyun paBeH 2.

3. Peakmms A—B sBusercs peakimel mepBoro mopsaka. Uepes Kakoe BpeMsi KOHICHTPALUs
BemecTBa A coctaBuT 40% OT HayaIbHOM, €ClIM BpeMsl MOIyIpeBpalleHus peakuuu paBHo 40 MUH?

4. BplunciuTe SKBUBAJIEHTHYIO M YAENbHYIO AnekTpudeckue nposoaumocta 0,03 M CH3;COOH
npu 25°C, ecrmi A.,,.=390,7 Om "M°Momb * 1 ,K,=4,75.

5. PaccuuraiiTe mepuon MOMyNpeBpalIeHHs] PEaKIUU OMBUICHUS MeTUJalerata B pacTBOpeE
rugpokcuaa Hatpus npu 298 K, ecnm ee KOHCTaHTa CKOPOCTH MpHU 3TOM TemmepaType paBHa 11,5
MHH ', a HaabHasI KOHIEHTpalus Kaxaoro peareHta pasHa 0,03 moinb/n. [lopsnok peakiuu paBeH 2.

Bapuant 7
1. KakoBa crerneHpb IUCCOIMAIIMU CIa00r0 AJIEKTPOJIMTA B BOAHOM pacTBope ¢ KoHueHTpauuei C?

Paccuuraiite pH pactBopa. (JlanHbie B3sTh U3 Ta0I. 1).

Tabnuma 1
Ne DIIEKTPOIUT C, Mo/t | Ky oK
3a7aun
98 NHzeH,O 0,10 - 4,75
99 CH,=CHCOOH 0,05 4,26 -
100 CsHsCOOH 0,02 4,18 -
101 C4sHy,COOH 0,05 4,86 -
102 HCOOH 0,2 3,75 -
103 C1oH;OH 0,01 9,85 -
104 CH3NH; 0,03 - 2,18
105 CsHsN 0,04 - 5,23




2. KoHcTaHTa CKOPOCTH THAPOSIM3a HOBOKaWHA B BOJAHOM pacTBope npu 313 K paBna 0,66 cnyl,
SHEPrusl aKTUBAIMK peakiuu paBHa 55,2 kJ[/Monb. CKOJIBKO MPOLIEHTOB HOBOKAaWHA PA3NIOKUTCS 3a
10 nuei#t xpanenus npu 293 K?

3. Peakmms nmepBoro mopsijka nmporekaer mpu 25°C na 30% 3a 30 MUHYT, a IpU 40°C 3a 5 MHHYT.
Paccuuraiite sHEpru akTUBAaLUK 3TOU PEAKLIUH.

4, PactBop caxapo3bl ¢ KoHueHtpanued 0,3 Moap/nm B KHCIHOW cpene B TeueHwe 30 MuH
nuBepTHpyercs Ha 33%. Uepes kakoe BpeMs uaBepTupyercs 80% u 90% caxapo3br?

5. Pasnoxenne N2Os siBIsieTcs peakuueil nepBoro nopsijika, KOHCTaHTa CKOPOCTH KOTOPOW paBHA

0,002 mus npu 300°C. Onpenenure, ckoibko nporeatoB N2Os pasinoxurcs 3a 2 yaca.

Bapuanr 8

1. Paccumnraiite n3meHnenue sHeprun ['m66ca u KOHCTAHTY PaBHOBECHs PEaKIIUH, MPOTEKAIONIEH B

rajJjbBaHUYECKOM DJIEMEHTE MPHU 25°C no TaHHBIM Ta0I. 11.

Tabmuma 11.

Ne 3anaum Peakius 2J1C, B
118 Zn+2AgCl«>ZnCl,+2Ag 1,015
119 Zn+2Ag0«>Zn0+Ag;0 1,83
120 Ag+2Hg,Cl,«>AgCl+Hg 0,0455
121 Cd+PbCl,<>CdCl,+Pb 0,188

2.  Komncranta ckopoctu peakuun CO+H,0=CO,+H, npu temneparype 40°C paBna 8,15x10°°

MuH . HauasibHble koHueHntpanuu CO u H>O — no 2 monw/n. Paccuuraiite:
a) B TEYCHHE KAKOTO BPEMEHHU KOHIICHTPAIIMH PEareHTOB CHU3ATCS 10 1 MOJIb/1?
0) yemy OyAyT paBHBI KOHIICHTpAIMK peareHToB uepe3 30 MUHYT Mocje Hayana peaKium?
[opsimok peakiuu CYUTATh PABHBIM MOJEKYISIPHOCTH.

3. B HekoTopoii MOHOMOJIEKYJIIPHOW peakiny IMOJIOBUHA BEIIeCTBA pasziaractTcs 3a 17 MUHYT.
CKOIBKO BpeMEHH Heo0X0auMo Juts pasioxerus 90% ero nepBoHaAYaILHOTO KOJUIeCTBA?

4. B TedeHHe KaKOTO BpEMEHHU 4Yepe3 pacTBOp Cyiab(haTa Meau HaJo MPOMyCcKaTh TOK cuioi 1,2 A,
YTOOBI BBIIEIUTE U3 HETO 3,2 T MEeIu?

5. Bo CKOJIBKO pa3 yBEIMYUTCS CKOPOCTh Pa3IOKEHHUS JICKAPCTBCHHOTO BEIIECTBA MPH MOBBIIICHHH

temmeparypsl ot 25 10 100°C, eciu sHeprus akTuBanuu pasya 12561 J/Monb?



Bapuant 9

1. B Tabun. 1 npuBeneHbl 3HAUCHUST KOHCTAHT CKOPOCTH peakimii Ky u K, mpu temmeparypax Tp u Ta.
Bplunciiite KOHCTaHTY CKOPOCTH 3aJaHHOM peakuuu npu temieparype T3 u onpenenure, CKOJIBKO
BEILIECTBA MPOpEArupyeT KO BpEeMEHM I, €ciM HaydajbHble KOHLEHTPALMH pPEarupyrollnX BeEIIECTB

OJIMHAKOBBI U paBHBI Co. HOpHI[OK pCakuuu CYUTATh PABHBIM MOJICKYIIAPHOCTH.

Tabanma 1
Ne
3a1a PeaKm/m Tl, kl Tz, OC kz T3, OC t, Co,
-4y °C MUH | MOJB/I
150 2HI - Hy+1, 356 | 8,09xx 389 | 5,88xx 374 68 2,5
10° 10
151 2NO = N,+0O, 978 1073 1252 | 47059 900 40 15
152 2NO,=2NO+0, 600 83,9 640 407 620 60 2,0

2. Bo ckonbko pa3 morpeOyercsi OoJiblle BPEMEHH, YTOOBI B MOHOMOJIEKYJIIPHOM peaKIuH
npopearupoBaiio 99,9% ucxoHOTo BeleCTBa, 10 CPABHEHUIO C TEM BPEMEHEM, KOTOPOE HEOOXOAUMO
Ha MEPBYIO NOJOBUHY PEAKIINN?

3. Peaxmus nepBoro nopsiaka mpoxoaut Ha 15 % 3a 25 muH. KakoBa CKOpPOCTh peakuuu Mpu
KOHIIEHTpaLuu pearupyroiero Bemectsa 0,1 Mons/n?

4. B TeueHue Kakoro BpeMEHH Uepe3 pacTBOp CyibdaTa IIUKa HaJl0 IPONMyCcKaTh TOK cujoi 1,6 A,
YTOOBI BBIJICJIUTH M3 HEro 6,2 T IUHKA?

5. Peaxnust BTOporo mnopsjaka npoTeKaeT Npu 30°C Ha 40% 3a 20 MUHYT, a [IpH 10°C3a 5 MHUHYT.

Paccuuraiite sHEpru akTUBAaLMK 3TOU PEAKLIUH.
Bapuant 10

1. B tabn. 1 npuBeaeHsl 3HaYCHHUS KOHCTAHT CKOPOCTH peakuuid npu temmneparypax Ti1 u To.
BoruncnuTe sHeprur0 akTUBALUK PEAKLMU U OMPEEeINTe, CKOJIBKO BEllecTBa nmpopearuponasio npu T
K MOMEHTY BpeMeHHU {, eclii HayalbHbIe KOHIEHTPALMU PEarupyomux BeUeCTB OJUHAKOBBI U PABHBI

Co. [opsiiok peakiyu COOTBETCTBYET €€ MOJICKY ISIPHOCTH.

Ta6numa 1
Ne Co,
3a- Peakuus Ty, kq T,, ks, t, MOJIb
na- K K MUH | ——
qn 1
153 | H,+Br, — 2HBr 497,2 0,00036 574,5 0,0856 60 0,03
154 | Hy+1, — 2HI 679 0,00146 599 0,0568 28 2,83




155 | 2NO — N,+0, 1251 1073 1525 47059 45 2,83
156 | PH; — 1/2P,+3/2H, 918,2 0,0038 953,2 0.0183 80 0,87
157 | SO,Cl, — SO»+Cl, 552,2 6,09x10°° 593,2 1,32x10°° 35 2,5
158 | (CH3); -CH3CH=CH, 833,3 0.00687 923,2 0,146 40 1,52
159 | COCl, — CO+Cl, 655 5,3x107° 745 0,676 105 0,8
160 | CH;COOHC,Hs+NaOH— 283 2,307 318 21,6 15 0,9
CH3COONa+C,HsOH
161 | CO+H,0O — COy+H, 288 0,0003 313 0,008 90 3,75
162 | CgHsCH,Br+C,HsOH — 298 1,45 338 2,01 100 | 2,75
—CeHsCH,OC,Hs+HBr

2. Peakuus A—B sBisercs peakuueil mepBoro mnopsiaka. Yepes kakoe BpeMs KOHLEHTpALHs
BemiectBa A coctaBuT 30% OT Ha4aIbHOM, €CIIM BpeMs MOJTyIIpeBpaIieHus peakiuu paBHo 30 MuH?

3. Beuucnute pH OydepHoro pactBopa, MojsydyeHHOro CMelIeHHEM paBHbIX o0bemoB 0,1 M
pactBopa ammuaka u 0,1 M pacTBopa xnopuaa aMmMoHus. Uemy paBHBI KOHIeHTpamuu uoHos H' u
OH B »TOM pactBope?

4. PaccuuTaiiTe 00BEMBI PAcTBOPOB YKCYCHOM KHCJIOTBI M amerara HaTpus (C OJMHAKOBOU
KOHIIEHTpaLueil), Heooxoaumslie 11t mpurorosyieHus 20 mi 6ydepnoro pactsopa ¢ pH=2,6.

5. Tlpu HOpMaibHOM aTtMoc(epHOM [aBieHMH Boja 3akumaer mnpu temneparype 100°C. Tlpu
KaKoOM JaBIICHHU TEMIIEpaTypa KUIIEHHs €€ MOXeT ObITh cHikeHa 1o 80°C? MosbHas Temiora
ucnapenus pasHa 40660 [Ix/mMoinb.

KpnTepnn OICHKHU 0TBE€TA CTYACHTA IIPU BLINMMOJHCHUHN KOHTpOJ’[bHOﬁ p360TbI

Ouenka TpeboBanus K 3HAHUAM

OTIIMYHO IPUBEIEHBl  IIOJHBIE  IPAaBWIBHBIE  PELIEHUS, OTBETHl I'PAMOTHO
apryMEHTHUPOBaHBI

XOpOLLIO JIOTYILIEHbl HE3HAUUTENIbHbIE IOIPEUIHOCTH IPU OTBETAX Ha BOIPOCHI,

apryMeHTaius Obuia He TIOJTHOM

yIIOBIICTBOPUTEIBHO | B OTBeTax Ha HEKOTOpBIE BOMPOCHI JOMYIIEHBI IpyOble OMMOKH, YacTh
BBIBOJIOB HE apI'yMEHTUPOBAHA UJIU apryMEHTUPOBaHa HEIIPABUIBHO

HeynoBinerBopurenabHo | OtBethl Ha 50 u 60see % BOMPOCOB OMIMOOYHBI, OOIBIIMHCTBO BBHIBOIOB
HE apryMEHTHPOBAHbI WIIM apr'yMEHTHPOBAHbI HEIPABUIHLHO

Ipumepnbvie éapuanmuol mecmosvix 3a0aHUlL
no meme «Azpezammupie cocmosanus eeujecmea» «I azoi»

1.HauMeHbIIeH IJIOTHOCTBLIO 00J121a10T BeIECTBA B COCTOSIHUM
- ra3000pa3HoOM;




-KHJIKOM;
-TBEPLAOM.

2. JlaB/ieHUe He OKA3bIBAET BJIMSIHUS HA BENIECTBA B COCTOSTHUM:
- ra3000pa3HoOM;
-KUIKOM;
-TBEPJIOM.

3. Hauboablee Me:KMOJIEKYJISIPHOE PACCTOSIHUE XAPAKTEPHO ISI COCTOSTHUSA:
- ra3000pa3Horo;
-)KHJIKOTO;
-TBEPJIOTO.

4. UneanabHbIii ra3 3T0:
-IIPUPOJIHBIH;
-IIPOU3BOJICTBEHHBII;
-BOOOpakaeMblil.

5. OTK/10HeHUs peajibHOI0 ra3a oT H1eaJIbHOro 00/bIIe:
-4eM HIDKE TEMIIepaTypa U BBIIIE IABJICHUE;
-4eM HIDKE TeMIIepaTypa U HUXKE JaBICHUE;
-4eM BBIIIE TEMIIEPATypa U BBILIE JABICHUE;
-4eM BBIIIE TEMIIEPATYpa U HUKE JaBJICHHE.
6. I naeaJbHBIX ra30B He YYUTHIBAKOTCS:
~TOJIbKO MEXMOJIEKYJIIPHBIE CUIIBL;
-MEXMOJICKYJISIPHBIE CUJIBI K 00BEM MOJIEKYIT;
-CHJIbI B3aUMOJCHCTBUS YUUTBIBAIOTCS, @ OOBEM -HET;
-CHJIbl B3aMMOJICHCTBUSL HE YUUTBIBAIOTCS, a 00bEM -J1a.

7. 3akon boitnsa-MapunorTa BbIpakaeTcs:
P1Vi=PyVy;
P1V2=P,Vy;
P1ViT1=PyV,oTy;
P]_V]_/Tl = Psz/Tz;

8. Jlunuu, BoIpakamiue 3aBUCHMOCTDH U3MEHEHHS 00beMa OT JaBJIeHHUS NP MOCTOSTHHOI
TeMIiepaType Ha3bIBAIOTCH:

-M30TEPMa;

-A30X0pa;

-n300apa;

-anauadara.

9. Ilpn HarpeBaHuu HA 1°C NPHU NOCTOSIHHOM J1aBJIEHUH 00beM YBeJIMUMBAETCS:
B 2-4 pa3a;
B 10 pa3z;
Ha 1/273,15 gyactb 0ObemMa nipu 0°C;
HE YBEJIMYMBAETCS.

10. IIpu HarpeBaHuu HA 1°C NPHU NOCTOSIHHOM 00beMe JaBjieHHe yBeJUYUBAETCSH:
B 2-4 pa3a;
B 10 pa3z;
Ha 1/273,15 4acth naBieHus npu OOC;
HE YBEJIMUMBAETCS.



11. YpaBuenue I'eii-JItoccaka nmeet B,

V=V (1+0(t);
Vi= Vo (1- at);
Vo =Vi(a+t);
Vo = Vi (1+at);
12. YpaBuenue llapass umeer Buj;
Po=P; (1+(lt);
P;=Pg (1+(lt),
Pi=Py (1' (lt);
Pi="Pp (a + 1);

13. Beaimunna o B ypaBHenuu I'eii-JIroccaka Ha3pIBaeTcs:
CTENEHbIO TUCCOLMALINN;
KO3 PHUIHEHTOM TEPMHUECKOTO PACIIMPEHHUS;
TEPMHUUYECKUM KOA(P(PULIMEHTOM yIIPYTrOCTH;
TEMIEpATypHas MONpaBKa.

14. Betnunna o B ypasHenun lllapas nasbiBaercs:
CTEIIEHBIO IUCCOLUALINH;
KO3 PHUIHUEHTOM TEPMHUECKOTO PACIIMPEHHS;
TePMUICCKUM KOI(PPHUITMEHTOM YIIPYTOCTH;
TeMIIepaTypHas MonpaBKa.

15. MaTemaTu4eckoe Bbipa:keHue 3akoHa I'eii-JIroccaka (mpu a0CcoII0THOM TemIepaTtype):
V = const;
P = const;
V #const;
PV = const;

16. MaTtemaTnueckoe BoipaxkeHue 3akoHa llapass (mpu adco/l0THON TeMmepaType):
V = const;
P = const;
V #const;
PV = const;

17. YpaBuenune MenneneeBa -Kianeiipona:

PV =T,
PV = RT,;
PV =nRT,
PT =nRV.

18. Ecan 3Hauyenne R =8,314, To COOTBETCTBEHHO eJUHUIIEH N3MePEeHUs SABJISIETCH:
JIx/xkmonb.Tpan.;
JI.ATM/KMOJIb;
MM.pT.CT/KMOJIb.

19. ®usuyeckuii CMbICJ YHHBEPCAJIbHOI ra30Boii MOCTOSIHHON R onmuchIBaeTcsi COOTHOIIEHUEM:
R=A;
R=T;
R=- A;
R=PV,



20.I1epeBox K HOPMAJIBbHBIM YCJIOBUAM OCYIIECTBJISETCS:
P()VO/TO = P1V1/T1
PoVoTo = P1ViTy
P()VO/T]_ = P1V1/TQ
PoVo/To =nRT

21.0cHOBHOE ypaBHEHHE KHHETHYECKOIl TEOPUH ra3oB:
PV =1/3N, -m- U?
PV =2/3N, -m-U>
PV =N,m-U
PVT =1/3N, -m-U’?
22. KuneTn4eckasi JHeprust MoJIeKYyJIbl ra3a:

E=3/2RT; E=1/2RT; E=nRT; E=PVT.

23.3aBMCHMMOCTDH CKOPOCTH ABHKEHHUS MOJIEKYJIbI OT X MACChI:

Uy _m U [m U _m U _m
Uf2 U, U_2 m, U_2 m gy ™

2

24.3aBMCHMOCTH CKOPOCTH JBUKEHHUSI MOJICKYJIbI OT TeMIIepPaTypbl:

U_FU_ m. U _TL. U _ T,
U_z T2 U_z Tl U‘2 T2 U_ ) Tl

25. CpeaHsisi CKOPOCTh ABUKEHHUS MOJIEKY.JI:

0:1/3ﬂ; Uzwfﬂ; U=RTm:U=-_1
M M RT

26. B ypaBHenne Ban-gep-Baanbca BHOCATCS MONPABKU:
TOJIBKO Ha MCIKMOJICKYJIAAPHBIC CUJIbI:
TOJILKO Ha 00bEM;
Ha MCKMOJICKYJIAPHBIC CUJIbI U 06’I)€M;
HE BHOCSITCSI HUKAKHE.

27. Ciiibl MeKMOJIEKYJISIPHOTO NMPUTSIZKEHUSI BO3PACTAIOT:
00paTHO MPOMOPIHOHATIEHO 00BEMY;
00paTHO MPOMOPIIMOHATBFHO KBaIpaTy 00beMa;
MPSIMO  TIPOTIOPIIMOHATIEHO 00BEMY;
00paTHO MPOMOPIIMOHATIFHO KBaApaTy o0bema.

28. YpaBuenune Ban-gep-Baanbca umeer Bua:
(P-aNzg(V-b):RT; (P+a/V)(V-)=RT;
(P+a/V°)(V+b)=RT, (P+a/V°)(V-b)=RT.

29. KpuTtnueckas Temneparypa 3To TeMieparypa:



P KOTOPOM Ta3 C)KMUMAeTCsl IPH JIF0OOM JaBIICHHH;

IIPU KOTOPOM Ta3 C)KUMAeTcsl IpU HU3KOM JaBJICHUM;

IIpU KOTOPOM a3 He CXKMMAETCs HU IPU KaKOM J1aBJICHUU;
IIPY KOTOPOM a3 CKUMAETCsI IPU BBICOKOM JIaBJICHUU.

30. YpaBuenue Ban-nep-Baanbca Xopoiio BbINOJIHSAETCS MPH:
CpEJIHEM JIaBJICHUU,;
HU3KOM JaBJIEHUU;
BBICOKOM J1aBJICHHUU,
HE BBINIOJIHSETCS HU TIPU KAaKOM JaBJICHUU.
31. IlpuBeneHHOe JaB/IeHHE ONpe/e/IsieTCs:

P P,
T=—=" = , #=T-P; n=T-P,,
P, P '
32. IlpuBeneHHas TeMIepaTypa onpeaeasercs:
T, T
T=—"; T=—:; t=T-17,;, t7=1,"P.
T T

xp.
33. UneasibHOM ra30Boi CMeChI0 HA3BIBAETCS CMeCh, KOTOPas:
MMEET KPUTUUYECKYIO TEMIIEPATYPY;
MMEET KPUTHUUYECKOE JIaBIICHNUE;
IIOTUHMHSAETCS 3aKOHAM HJICaJIbHEIX T'a30B;
HE TOAYUHSICTCS 3aKOHAM HJIcaIbHEIX Ta30B.
34. 3axoHn /la1bTOHA BhIpaKaeTCs YPaBHEHHEM:
POGLLI.V06LLL: RT,
Poﬁm.vo6m.: nRT;
P06LLLV06LLI.: zn RT,
P061u./vo61u.= RT.

35. 3akon lanbToHa (¢ yueToMm 3akona boins-Mapuorra):
Po6u/V oo = P1V1;
Po61u./V061u.: P1/V1;
Po6i/V oo = NP1V1;
Po61u./V061u.: nRT.
Tema: Tepmoounamuxa

1. Ecnu npu pa3nokeHUW nepxyiopara Kajaus, COrJIaCHO TEPMOXHUMHUECKOMY YPaBHEHUIO
KC104tB) = KCl (1) +201 () ArH® =33 kJ>x, oOpazoBasiock 10 Mob KHCIOpPOAA, TO
KOJIMYECTBO 3aTPAuyeHHOI0 TEIUIa PaBHO K]k

a)l65, 0)132, B) 60, r) 660.
2. B cooTBeTCTBHH C TEPMOXUMUYECKUM YpaBHEHUEM
FeO(rs) + Ha (raz) = Fe(rs) + H2Ora3) ArH® =23 kJk, miis monydenus 560 T xenesa

HE00X0IMMO 3aTPATUTh K/J[>K TETUIOTHI:
a)23, 6)115, B) 560, r) 230
3. Jlnsa nomydenus 22,4 n(H.y.) ammuaka mo peakuud  Nyry +3H, (r)=2NH3 -93,2 xJIx,
TpeOyeTcs 3aTpaTUTh k/[k TenioTel
4.
a) 69,9; 0)139.8; B) 93.2; 1)46,6.

5. PactBop, comepxkamuii 11,6 T BemecTsa B 400 T BOJBI 3aMep3aeT IpH TEMIIEpAType -0,93°C
(KH20 = 1,86 rpaa.xr/mMons). MossipHas Macca paCTBOPEHHOTO BEIIECTBA paBHA
I/MOJb.

a) 29,0; 6)58; ) 116; T1)87



6. PactBop, comepxamuii 12 r moyeBunsl (Mr=60) B 100 r Bogsr (KH,O = 1,86 rpan.xr/mMoins).
MossipHast Macca paCTBOPEHHOT'O BELIIECTBA paBHA I'/MOJb.
a) 29,0; 0) 58; B) 116; 1)87
7. PactBop, conepxamuit 15,6 r Heanexktponuta B 100 r qustunosoro >¢upa (Esdpupa = 2,12
T'paj.KI/MOJIb), 3aKHUIIAET MPH TeMIiepaType Ha 4,24 rpagyca BbIIIE, YeM YHCTHI PaCTBOPUTEI.

MonsipHast Macca pacCTBOPEHHOT'O BElIeCTBa paBHA I/MOJIb.
a) 78; 0)156; B) 117; r) 39.
8. PactBop, comepxkammii 4,6 T rmnepuHa (Mr=92) B 100 Boger  (KBomer = 1,86

Ipaji.KI/MOJIb), 3aMep3aeT Ipu TeMIeparype:

a) -0,93; 0)-0,186; B) -0,372; 1) -0,465
9. PactBOp, comepxamuii 9,2 T sTmwiioBoro crimpra (Mr=92) B 200 Boger  (KBoger = 1,86
Ipaj.KI/MOJIb), 3aMep3aeT Ipu TeMIeparype:

a)-1,86; 0)0,186; B) 1,86; 1)-0,186.
10. MossipHast Macca HEdJIEKTPOJIUTA, pacTBOp 6r KoToporo B 100 M1 BOJIBI  KUTHT MPHU 100,52°C

paBHa I'/MOJb.
a) 10; 0)6; B) 40; r) 60
11. KoHuieHTpanus pacTBopa IIFOKO3bI, KHUIISIIETO IPU 100,780C (EH20 = 0,52 rpaa.kr/mMounb),
paBHa T/MOJIb.

a) 0,3; 0)1,5; B) 0,5; rl.
12. JInst Toro, 4T0OBI MOBBICUTH TEMIIEPATYPY KUIICHUS BOJBI HA 1,04°C HeoOxoaumo B 500 T BOIEI
pacTBOPUTH r raoko3bl (Mr=180). (EH,O = 0,52 rpan.xr/mMob)

a) 180; 6) 90; B) 360; 1) 240.
13. JInst Toro, 4TOOBI MOBBICUThL TEMIIEPATypy KUIIEHUS pacTBOpa HA 1,04°C Heo6x0auMo 4TOGHI

KOHLIEHTpAlLUsl PAacTBOPEHHOI0 BELIECTBA COCTaBUIIA mons/kr (EH,O = 0,52
rpaja.Kr/mMoJib)
a) 0,5; 0)0,2; B) 2; r) l.
14. JIns mosydeHust pacTBOPA ATHIICHIIIUKOJIS, 3aMEP3al0Iero mpu -37,2°C, Heo6xomumo B 500 r
BO/JIbl PACTBOPUTH r atunerraukons (Mr=62). (EH,O = 0,52 rpaa.xr/mMon)
a) 620; 06)310; B) 930; 1) 465.

12. OcMoTuyeckoe naaBiieHHE pacTBopa, coaepxamiero 9,0 r rmoko3sl  (Mr=180) B 500mu
pactBopa npu 298K, paBHO kl1a.
a) 123,9; 06)371,5; B)247,6; 1) 595,2.
13. OcmoTudeckoe JaBieHUE PacTBOpA MIIMLEPHHA C MOJSPHON KoHueHTpauueh 0,1 Monb/a mpu
25°C paBHo kl1a.
a) 51,6; 6)123.8; B)61,9; 1) 247.6.
14. Jlist HeCaMOoMpPOU3BOJIBHBIX MPoIeccOB 11 3aK0H TEPMOAMHAMUKHI MOXKHO MPEICTABUTH B BUJIEC:
a)AG =0; 0)AG <0; B)AG)>0; a)AH =0.
15. DuTanenuu odpazoBanus MgSO,4 COOTBETCTBYET TEIUIOBOM A((HEKT peakiuu:
Mg + S + 20, = MgSO,
MgO + S0O53 = MgSO4
Mg + SO, +0O, = MgSOq,
MgO +S +3/2 O,= MgSO,
15. HauGomnpliieMy 3Ha4Y€HUIO SHTPOIIMU COOTBETCTBYET cocTtosiHue H,0:
Hzo(rAg) npu 398K
Hzo(TB’) npu 273K
HZO(TB.) npu 200K
HO(uny ipu 273K
16. Ilpu yBennuenun temneparypsl B cucteme CoHyry + H Oy =C.HsOH) AH<O paBHOBECHE
M3MEHUTCSI HEOTHO3HAYHO;



CMECTUTCS B CTOPOHY IIPOJYKTOB PEAKIINH;
HE U3MECHUTCS
CMECTHUTCSI B CTOPOHY MCXOJHBIX BEIIECTB.

Kpumepuu OUECHKU omeema cmy()enma npu 6blNOJIHEHUU MECmMOo6blx 3a0aHuil

Ouenka

TpeGoBaHus K 3HAHUAM

OTJIMYHO

OneHka «OTIUYHO» BBICTABIISECTCS CTYACHTY, €CJIM OH TIyOOKO U MPOYHO
OCBOMJI TNPOTpaMMHBIA MaTepuall, HCUEPHbIBAIOILIE, IIOCIEA0BATENBHO,
YEeTKO M JIOTHUECKH CTPOMHO €ro M3jaraer, yMeeT TECHO YBS3bIBaTh TEOPUIO
C MPAaKTHKOH, CBOOOTHO CIPABIAETCS C 3a/la4aMH, BOIPOCAMU U JIPYTUMHU
BUJAMU TPUMEHEHUs 3HAaHUHW, NMPUYEM HE 3aTPYIHSETCS C OTBETOM IpHU
BUJOM3MEHEHHUH 33JaHUH, IPaBHIILHO 000CHOBBIBAET MPHHATOE PEIICHHE.

XOpOLIO

OneHka «XOpOLIO» BBICTABISIETCS CTYIEHTY, €CIM OH TBEpPAO 3HAET
MaTepualg, TpaMOTHO W TIO CYIIECTBY H3JIaraer ero, He JIOMycKas
CYLIECTBEHHBIX HETOUYHOCTEW B OTBETE Ha BOIPOC, MPABUIBLHO NPUMEHSET
TEOPETUYECKHUE TIOJIOKEHUS IPU PEIICHUU MPAKTUYECKUX BOIIPOCOB U 3ajad,
BJIaJIeeT HEOOXOAMMBIMH HAaBBIKAMHU M TPHUEMAaMH MX BBITIOJTHEHUSI.

YAOBJICTBOPHUTEIBHO

OreHKa «yIOBIETBOPUTENBHO» BBICTABISIETCS CTYJAEHTY, €CIIM OH MMEET
3HaHUA TOJIBKO OCHOBHOIO XapakTepa, HO HE YCBOWI €ro JIeTallei,
JIOTIyCKAaeT HETOYHOCTH, HEJOCTAaTOYHO IpaBWIbHbIE (OPMYIUPOBKH,
HapyILIEHUs JIOTUYECKOM NOCIIE0BATEIbHOCTH B U3JI0KEHUH IIPOrPAMMHOIO
MaTepuasa, UCTIBITHIBAET 3aTPYAHEHUS TPU 0OOCHOBAHUH OTBETA.

HCYOOBJICTBOPHUTEIBHO

OrneHka «HEYTIOBICTBOPUTEILHO» BBICTABIISCTCS CTYACHTY, KOTOPHIH HE
3HaeT 3HAYUTENIbHOM YacTH MPOrpaMMHOrO0 MarTepuaia, JJOMycKaer
CYIIECTBCHHBIC OIIMOKH, MMEET 3aTPYJAHCHHS IPH OTBETE HAa BOIPOCH U
o0ocHOBaHMH OTBeTOB. Kak MpaBHIIO, OIIEHKA «HEYAOBICTBOPUTEIHHO
CTAaBUTCA CTYJEHTaM, KOTOpbIE HE MOTYT TPOJOKUTh O00yueHue 0e3
JIOTIOTHUTEIIHHBIX 3aHATHH 110 COOTBETCTBYIOIICH TUCITUTUIMHE.

Hepeltenb 60NPOCOB K IK3AMEH)

5 cemecTp

1. ATPETATHBIE COCTOSIHUS BEIIECTBA. IIOHATUE OB MJEAJIBHBIX M PEAJIBHBIX TA3AX.
OCHOBHBIE MOJIOXXEHHS MOJIEKYJISIPHO-KUHETUYECKOM TEOPUU T'A30B. PACIIPEJIEJIEHUE
YACTUIL[ 10 CKOPOCTSIM UX IBMXEHUS. CKOPOCTU. HAMBOJIEE BEPOSTHAS IIPU JAHHOM
TEMIIEPATYPE, CPEAHAA APUOMETUYECKAS U CPEAHAA TEOMETPUYECKASL.

2. VYpaBHEHHE COCTOSIHMSA HJI€AJbHOrO Ta3a. BbIBOI yHUBEpcaibHOH Ia30BOH IMOCTOSHHOM.
N3orepma naeanbHOro rasa.

3. OcHOBHBIE 3aKOHBI HJIealIbHBIX Ta30B: boins- Mapuorra, [llapns, ['eii-JIroccaka. M3otepmsl,
1300apbl U U30XOPbI UACATBHBIX Ta30B.

4. PeanbHble ra3pl. YpaBHeHMe Ban-nep-Baanbca. M3otepma peanbHoro rasa. Ilonstue o
KpUTHYECKUX Napamerpax. [IpuBeneHHbIE mapaMeTpsl.

5. T'a3oBble cmecu. 3akoH Jlanbrona. [TapunanbHble BETMYUHBI.

6. XKunkoe cocrostaue. IloBepXHOCTHOE HATSDKEHHE KUAKOCTEH. [I0BEpXHOCTHO-aKTHBHBIE H
MIOBEPXHOCTHO-HEAKTUBHbIE BellecTBa. Bs3kocTs, ko3 duuument Baskoctu. Kunemarnueckas
BSI3KOCTb, TEKY4ECTb.

7. VcnapeHue u KUMEHUE KUAKOCTEH.
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TBeproe coctosHue. OCHOBHBIE CBOMCTBAa TBEPJBIX BEIIECTB. AHH30TONHS TBEPIBIX
BemectB. [lnaBnenue u otBepaeBaHue BewlecTB. (OCHOBHBIE THIBI KPUCTAJIMYECKUX
peleToK. YIpyrocTs napa HaJi TBEpAbIMU TEITAMH.

OCHOBHBIE MOHATHS M BEJIMYMHBI TepMOAMHAMUKH. CucTeMa B TEpMOJMHAMHKE. THUIBI
cucreM. ®a3za, KOMIOHEHT, TapaMeTpbl, QYHKIUH COCTOSHUS. VIHTCHCHBHBIE U
SKCTEHCUBHBIE apAMETPHI.

AbcomorHas Temmeparypa. DyHkumu cocrostHusA. [lonsitme mpomecca. PaBHOBecHoe,
CTAallMOHAPHOE M MEPEXOAHOE COCTOSTHUS cucTeMbl. Lluxinyeckue mporeccol. O6paTuMble U
HeoOpaTHMBble TPOIIECCHI.

Hynesoii 3akoH TepmoanHaMuky. PaBHoBecue. 3aKOH TEPMUYECKOTO PAaBHOBECHS.

Pabora mpomecca. M3mepenne pabOThl B pa3iIuuHbBIX mporeccax. Paborta pacmmpeHus
UACATBHBIX Ta30B B M30TEPMUYECKHUX, H300apHBIX, H30XOPHBIX M aguadaTHYECKUX
rporeccax.

IlepBblii 3akoH TepMoauHamMHKH. CMBICT ero, OCHOBHbE (opmynupoBku. IlonsTHe
BHYTpeHHeH 3Hepruu. MatemaTuueckoe BbIpaKeHUE MEPBOT0 3aKOHA TEPMOIUHAMUKH.
[lepBblif 3aKOH TEPMOIAMHAMUKU Ul HM300apHBIX M HM30XOPHBIX IMPOLECCOB. DHTAIBIMA.
TemioTa npu NOCTOSIHHBIX JaBJICHUH U 00BEME.

TennoemkocThb. Cpennsis TerioeMKocTb. Mossipaas TerinoeMkocTh. Cp u Cy.

Tepmoxumus. 3akon ['ecca. [Tonsitue, hopmyaupoBKa.

Pacuets! TemnoBbIX 3¢ dexToB xuMHuyeckux peakuuit. [lepBoe cneactBue u3 3akoHa Iecca.
[lonsTue TeroeMKocTH 00pa3oBaHus. ATOMHas TEIUIOTa 00pa30BaHUs.

Tennora cropanus. Bropoe crneactBue u3 3akona I'ecca. 3akon Kupxroda.

DHeprus XuMU4YecKux cBa3ei. TpeTbe ciiecTBUE U3 3akoHa ['ecca.

Bropoe Hawamo TepMOAMHAMMKM. 3ajaud, pemaeMble 1| ¥ 2 HayaloM TEPMOAUHAMMKH.
[TonaTHe caMONPOU3BOJIBHBIX MPOLECCOB. POPMYITUPOBKH 2 3aKOHA TEPMOAMHAMUKH.
[MpuHIMn AeWcTBUS TEIJIOBOM MAaIIWHBL. BBIBOJ TepMOIMHAMUYECKOTO KO3 (UIIMEeHTA
MOJIE3HOTO ACHCTBUA (K.IL.1.).

Oo6parumenii 1ukn Kapro. MaTemaTtuueckoe BBIpaXEHHE 2 3aKOHA TEPMOAMHAMUKH.
DHTpOIHS.

[lonsatue 00 »HTponuM. DHTPOINHUS KAaK Mepa HaIpaBICHHOCTU IMpolecca U Npeiesa €ro
MIPOTEKAHUS.

@®opmyna bonbimana. DHTpornus 00paTUMBIX M HEOOpAaTUMBIX IpoleccoB. M3meHeHue
SHTPOIIUU B HEKOTOPBIX PABHOBECHBIX MPOLIECCaX.

OO1u1rie COOTHOIICHUS.

Xapakrepuctuiyeckue GyHKIUUA U TEPMOAMHAMHUECKHE MOTeHIMAbl. DHeprus [ 'enpmrombia
WM U30XOPHBINA NOTEHLMA.

Oueprus ['n66ca nnu u3obapHblil moTeHuuan. Kputepun caMonpou3BOIBHOIO MPOTEKAHUS
mporecca.

dF u dG kak Mepa paBHOBeCHSI.

VYpaBHenus Macksenna.

TpeTbe HauanoO TEPMOAMHAMUKH WM TerioBas Teopema HepHcra. MakcumanbsHas paboTta u
XUMHUYECKOE CPOJCTBO.

[lonsitne o pactBopax. PacTBopuTens M pacTBOpeHHOe BemiecTBo. Kitaccuduxanus
pacTBOpoOB Mo arperaTHoMy coctosiHuio. ConpBataiusi. CriocoObl BEIPAXKEHUSI KOHIIEHTPAIIUU
pacTBOpOB.

Cy1HOCTb npoliecca pacTBOPEHUS.

PacTBOpHMOCTH Ta30B B KMIKOCTAX. 3aKOH ['€HpM M CIeACTBHs M3 HEro. 3aBUCHMOCTb
pacTBOPUMOCTH OT TEMIEpaTypbl M HaJW4Msl MOCTOPOHHUX Ipumeceil. PactBopumocTh
TBEPJbIX BELIECTB B JKUIKOCTSIX.

B3anMHass pactBopuMOCTh kHMAKOcTeW. IIpumep OrpaHM4eHHONM pPacTBOPUMOCTH JBYX
KUIKOCTEH (CUCTEMa aHUJIMH — BOJIA).

Paz6aBnennsie pactBopsl. Auddy3us u ocMoc B pacTBOpax.

Ocmoc. OcmoTHueckoe naBiaeHue. MeTo bl N3MEPEHUsI OCMOTHYECKOTO AABJICHUS.
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[loHwxeHue naBiIeHUs] HaChILIEHHOro mapa pactBoputens. IlepBeiii 3axkon Payms, ero
MaTEMaTHYECKOE BBIPAXKECHHE.

TemmepaTypsl 3aMep3aHusl U KUIIEHUs pacTBOPOB. Bropoii 3akoH Payus.

CpoiicTBa pazbaBiieHHBIX pacTBOpoB. 3akoHbl Payns, I'enpu, Baut-I'opda. I'paduueckoe
IpeAcTaBiIeHUE 3aKkoHa Pays.

[lonoxuTenbHbIE M OTPULIATEIbHBIE OTKIIOHEHUS OT 3aKOHa Payrs.

AxtuBHOCTB. Koo pummeHT akTuBHOCTH.

JluarpamMma paBHOBECHS JKUAKOCTh — Map B OMHapHbIX cuctemax. IlepBelif 3akoH
KonoBanoga. /lnarpamMmma «gaBiieHHE — cocTaB cucteMb». [IpaBuio peryara.

@pakuMoHHas INeperoHka. lcmapeHne M KOHJEHCAlMsl pacTBOpPOB Ha JAMarpamme
«TeMIieparypa KUIEHUsI — COCTaB PacTBOPAY.

Bropoii 3akon KoHoBanoBa. A3e0TponHbIE PaCTBOPBHI.

Cuctembl romoreHHele W rereporeHHsie. ®aza. Kommonent. CremeHbp cBOOOABI B
¢bu3nUeckux U XMMU4eckux cucremax. [Ipasuio ¢as.

PaBHOBecue B OJJTHOKOMIIOHEHTHBIX cUcTeMax. JluarpaMma COCTOSIHUSL BOIBI.

PaBHOBecue B OTHOKOMIIOHEHTHBIX cUcTEMaxX. JluarpaMma cOCTOSIHUS CEPBI.

PaBHOBecue B JBYXKOMIIOHEHTHbIX cHcTeMax.  [loHSATHE O TEpMHUYECKOM aHau3e.
Jnarpamma miaBkoctu Bi-Cd

6 cemecTp
[ToBepxHocTHBIE siBiieHMs. AjcopOrusi. OCHOBHbIE TIOHATHSA. AJCOpOEHT, ajcopoOar.
VY nenpHas MOBEPXHOCTS.
Tuner ancopOIMOHHBIX B3aUMOCHCTBU.
W3otepmsbl ancopbunu. Ypasuenue ['enpu.
Nzorepmel ancopbumu. YpaBuenue JIeHrMopa.
AncopOIust cMecH ra3os.
YpaBHeHHEe U30TepMBI aIcOPOIHK MapoB - ypaBHeHue bOT.
Onexrpoxumus. Beenenue B anekrpoxumuto. IlpoBonnuku 1 u 2 poxa.
Krnaccuyeckass Teopus 3JIEKTPOJUTUYECKONW AMCCOUMAnUu. SIBIeHMs, XapaKTepHbIe s
pacTBOpPOB 3JIEKTPOJIMTOB: OCMOTHYECKOE JIaBJICHUE, JAABJICHUE I[1apa HaJ pacTBOPOM,
TEII0BOM 3P PeKT HeTpanu3auu U ap. SIBICHHUS.
OCHOBHBIE MOJOXKEHUSI TEOPUU AIEKTPOJIUTHUECKON Auccounanuu Appennyca. Henoctatku
ee.
Hon — nunonpHOE B3aMMOJAEMCTBHE B pacTBOPAaX AJIEKTPOJIUTOB. DHEPIUs KPUCTAIUIMUECKON
PEIIETKH.
DHeprusi CoJibBaTaIiu.
PeanpHas u xumMudeckasi SHEPruu COJIbBATAIIH.
OHTpOIUS COMbBATALlMU U YUCJIAa COJIbBATALlUU HOHOB.
Hon-noHHOe B3auMOJIEHICTBHE B PAacTBOPAx AJIEKTPOJIUTOB. TepMOAMHAMUYECKOE ONHCAHUE
PaBHOBECHI B pacTBOpax 3JEKTPOJIUTOB.
Pacrnipenenenyie HOHOB B pacTBOPE 3JIEKTPOJIUTA U MOTEHIIMAT HOHHON aTMOC]ephl.
Teopus lebast — ['tokkens 1 KOAPPHUIHESHT aKTUBHOCTH.
ITpumenenue Teopun Jebas-I' tokkemns k caObIM IEKTPOIUTAM.
HepaBHoBecHbIE sIBIIEHUS B pacTBOpax AJIEKTpoauToB. O01Ias XxapaKTepUCTHKA.
Juddy3us 1 Murpayst HOHOB.
N3Mmepenne 351eKTpOnpOBOIHOCTH. Y I€JIbHAS AJIEKTPOIPOBOTHOCTb.
OKBUBAJICHTHAs AJIEKTPONPOBOIHOCTH. 3akoH Konbpayiia.
Uucna nepeHoca.
3aBUCUMOCTh TOJBHXHOCTH, JIEKTPONPOBOJHOCTH M YHUCEN NEPEHOCAa OT KOHLEHTPALUU.
DddekT penakcanuu u aekTpodopernyeckuii 3pPext. 3aKoH pasBenenuss OcTBaIbIA.
TepMoarHaMuKa 3JEKTPOXUMHUECKHUX 3JIEMEHTOB.
Bo3HUKHOBEHME JBOMHOIO 3JIEKTPUUYECKOTO CIIOS.
DNEKTPOXUMHUYECKHE HIEMEHTHI. DieKTprueckas cuia. CKkauky MOTeHIMaIa.
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CrpoeHue rpaHullbl JJIEKTPOI-PACTBOP.

BennuuHa u 3HaK 3JIEKTPOJHOTO NOTEHIIMAIA.

N3mepenne D/1C.

3aBUCUMOCTb 3JIEKTPOJHOIO IMOTEHIMAda OT KOHUEHTpauuu pactBopa. CTaHIapTHBIN
3JIEKTPOIHBIN NOTeHIMa. Y paBHeHne HepHcera.

OnexTpoasl cpaBHEHMS. DIEKTpobl 1 u 2 pona.

OKHCANTENBEHO-BOCCTAHOBUTEIbHBIE AJIEKTPOIbI. ["a30BbIE AIEKTPOIBI.

ONEKTPOXUMHYECKHE DJIEMEHThl U LenH. KOHIEHTpalMOHHBIE AJIEMEHTHl. XHUMHUYECKUE
AJIEMEHTHI.

Ilonatne xumuyeckod KUHETHKH. KuHeTMUeckuil M TEpMOJMHAMUYECKUH NOIXOABl K
PacCMOTPEHUIO CKOPOCTH XUMUYECKON pEaKIIUH.

CkopocTth xuMu4eckoil peakui. OCHOBHBIE MTOCTYJIaThl XUMUYECKOW KUHETUKU. CpelnHss U
HCTUHHAsI CKOPOCTH.

Kunetnueckas knaccupukanuss peakiuil. MONEKyIIpHOCTh M TMOPSAIOK  PEaKIHH.
PaccmotpeTs Ha npumepax.

Kunetuka HeoOpaTtumoii peakuuu 1 nopsaka.

KuneTtnka HeoOpaTuMoii peakiuu 2 mopsiiKa.

Kunetnka HeoOpaTumoii peakuuu N-20 MOpsiKa.

JBycTopoHHue peakiuu 1 u 2 nopsaKoB.

IlapajutenpHble peakuu.

[locnenoBarenbHbIE pEAKLUN.

CornpsiKeHHBIE pEaKIIUU.

Bnusinue temnepaTypbl Ha CKOPOCTh pEaKIMKU. JHEPrys aKTUBAllUU. Y paBHEHUE AppeHHyca.
Lennsie peakuuu. [IpocTeie 1 pa3BEeTBICHHBIE LIEMHBIE PEAKIIUH.

Karanutuueckue peakuuu. Knaccubukanus xumudeckux mpoiieccoB. OCHOBHBIE MOHSITHS
KaTajau3a.

['oMoOreHHbIe KaTaTUTHYECKUE PEAKLINU.

KucnorHo-ocHOBHOM KaTanu3. Teopust KUCIOT U OCHOBaHUM.

Krnaccugukanus THIoB KUCIOTHO-OCHOBHOTO KaTallnu3a.

KuneTnka peakiuii KUCIOTHO-OCHOBHOTO Kataju3a. ConeBble 3()(EeKThl B KaTalln3e.
PasButne yuenmii 0 rereporeHHOM Kataiu3e. CTaguu TeTepOTreHHBIX KaTaJIUTHUYECKHX
IIPOLIECCOB.

AKTHBaIUs B T€TEPOr€HHBIX KaTAIUTHYECKHUX MTpolieccax.

I'eTeporeHHble KaTaIUTUYECKUE PEAKIIUH.

OcHOBHbIE TIOHATHSA KaTallM3a: CPOJICTBO K KaTalu3aropy, H30MpaTeNbHOCTh AEHCTBUS,
OTpaBJICHUE U T.J.

[loTeHuumanbHple KpUBBIE JUISI HEKATAIMTHUYECKUX TOMOIEHHBIX M  KaTaJUTHYECKUX
TETEPOTrECHHBIX PEAKIIM.

AxTuBHpoBaHHas ajcopOuus. Kunerumueckas u nuddy3noHHBIE 001aCTH TeTEPOreHHO-
KaTaJUTHYECKOI 0 IIpolecca.

Kunetnka rereporeHHbIX KaTaIUTUYECKUX PEAKIUil B CTAaTUYECKUX YCIOBUAX (pearupyer
OJIHO BEILECTBO U MPOJYKTHI PEAKIIMU HE TOPMO3ST MPOLIECC).

Kunetnka npoueccos, B KOTOPBIX PearupyeT OJHO BEIIECTBO U MPOAYKT PEAKIIMH TOPMO3UT
rporecc.

HcTrHHAs ¥ KaKyllascs SHEPrus akTUBALMU T€TEPOrE€HHBIX XUMUYECKUX PEAKIUH.

IIpuMepsbl 3K3aMeHALIMOHHBIX ONJIETOB
WHT'YIICKUA TOCYJAPCTBEHHBIV YHUBEPCUTET

Jk3amMeHanUOHHBIN Omwiter Ne _1 (yacth 1)



TIo KYPCY «@PUBHMUECKAS XUMMS»

IJIA CTYAEHTOB 3 Kypca cnenuajabHoCcTH «DPullX)

Bomnpocel. 1. VYpaBHEHHE COCTOSHUS HACAIBHOTO Ta3a. BIBOI yHMBEpCalIbHOW Ta30BOM
noctostHHOM. M30TepMa naeanbHOro rasa.

2. TerutoemkocTh. CpeHss TEIIOEMKOCTh. MossipHast TeruioeMKocThb. Cp 1 Cy,.

3. marpamma paBHOBeCHs XUAKOCTh — TMap B OWHApHBIX cucTteMax. [lepBbIil 3aKoH
Konoanoga. /luarpamMmma «aaBiieHre — cocTaB cuctembl». [IpaBuio peruara.

bunet paccMoTpeH U yTBep»K/IeH Ha 3aceJaHUH Kadeapsl

3aB. kadeapoit, mpodeccop A.M.CanamoB

HUHI'YIICKUI FOCYI[APCTBEHHBIFI YHUBEPCUTET
JK3aMeHAlMOHHBIH Oujier Ne _2 (yacthb 1)

TIO KYPCY «@U3BUUYECKAS XUMMSD»

Ui CTYACHTOB 3 Kypca cnenHaIbLHOCTH «DullX»

Bomnpocbl.l. OcHOBHBIE 3aKOHBI HJICABHBIX Ta30B: boinsa- Mapuorra, lapms, I[eii-
JIroccaka. M30Tepmbl, 1300apbl U ©30XOPHI H1€aTIbHBIX TA30B.

2. Pabota mpomecca. M3mepenue paboThl B pa3iuyHbIX Hponeccax. Pabora pacmmpeHus
UACATBHBIX Ta30B B M30TEPMUYECKHX, H300apHBIX, H30XOPHBIX M aguadaTHYECKUX
rporeccax.

3. Jlumarpamma paBHOBECHS >KUAKOCTh — Map B OMHAapHBIX cuctemax. IlepBblii 3akoH
Konosanoga. JluarpamMmma «1aBjieHre — cOCTaB cucteMbl». [IpaBuio peruara.

bunet paccMOTpeH U yTBEpK/IE€H Ha 3aceaHuH Kadeapsl

3aB. kadeapoi, mpodeccop A.M. CanamoB

WHT'YIICKUA TOCYJAPCTBEHHBIV YHUBEPCUTET

IK3aMeHALUOHHBIN Outer Noe 1
IO KYPCY «®U3BHYECKAST XUMUS» (YACTD 2)

VI CTYAEHTOB 3 Kypca CHEeNHAJLHOCTH «XHMHS» (CHEIL.)
Bonpocel. 1. TloBepxHocTHBIC siBiaeHUSA. AncopOums. OCHOBHBIE TOHITHSA. AICOpPOCHT,
aacopOar. YenpHast MIOBEPXHOCTb.
2. 3aBUCHMOCTH JJIEKTPOJHOTO TOTEHIMAala OT KOHIIEHTpanuu pactBopa. CTaHIapTHBII
3JIEKTPOIHBIN NOTeHIMa. Y paBHeHne HepHcra.
3. TloreHnuanbHble KpUBBIE [JIS HEKATAIUTUYECKUX TOMOTEHHBIX M KaTaTUTHYECKUX




TETEPOTECHHBIX PEAKIIUM.

buiietr paccMoTpeH 1 yTBEPIKIIEH Ha 3aceaHuy KadeIphl

3aB. kadeapoii, npodeccop A.M. CanamoB

WHI'YIICKUA TOCYJIAPCTBEHHBII YHUBEPCUTET

IK3aMeHANIMOHHBIN Omter Ne _2 (yacth 2)
TIo KYPCY «DPUBMUYECKASL XUMHWS)

JUISI_CTYAEHTOB 3 Kypca CHenMAJbHOCTH «XHMHS» (CIellL.)
Bonpocsl.1. Tumnsl afcopOIUOHHBIX B3aUMOACHCTBHIA.
2. TloHsaTHe XUMUYECKOW KUHETHKH. KHWHETHYECKH W TePMOJMHAMUYECKUH MOIXOABI K
PacCMOTPEHUIO CKOPOCTH XUMUYECKON pEeaKIUH.
3. UcTrHHAS ¥ KaXKyIIAsACsl YHEPTUS AaKTUBAIIUN IeTEPOTCHHBIX XUMHUECKUX PEAKITUI.

burer paccMOTpeH U yTBEep:K/IeH Ha 3acelaHuM KadeIpbl

3aB. kadeapoit, mpodeccop A.M.CanamoB

I(pumepuu OUCHKU omeema Ha IK3amMeHne

4-GannbHas 1IKajia ITokazarenu Kpurepun

(YpoBeHb
OCBOCHWUS)

OtinyHO 1. IlonHota wu3noxenus | CTyI€HTOM JaH TMOJHBIA, B JIOTHYECKOM

(IIOBBILICHHbII TEOPETUYECKOTO MOCJIeI0BATEIbHOCTH Pa3BEPHYThIA OTBET

YPOBEHB) MaTepuana; Ha  IIOCTaBJEHHBIH BONpPOC, TAE€ OH

2. TlonuoTa u | IPOJIEMOHCTPUPOBAJl 3HAHUS NpeAMeTa B

TIPaBHIILHOCTb MOJIHOM 00beMe Y4eOHOUW MpOTrpaMMBI,

pereHus JOCTaTOYHO ri1y00KO OCMBICIIMBAET

IIPAKTHYECKOTO AUCHUIIIINHY, CaMOCTOATCIIBHO, u

3aIAHUSL, HCYEPIIBIBAIOIIIE OTBEYAET Ha

JOIIOJIHUTCIIBHBIC BOIIPOCHI, MMPpUBOAUT

3. IlpaBunbHOCTD W/HIU
COOCTBEHHBIE NPHUMEPHI MO MpobieMaTuke

apryMEHTUPOBAHHOCT
b H3TOsKeHs | TOCTABICHHOTO BOIPOCA, peImI
(mocietoBatenpHoCTs | IPCANOKCHHBIC IIPAKTHYCCKUE 3a1aHHs oe3
JefCTBHIA); OIIHOOK.
Xoporio 4. CamocTosTenbHocTs | CTYACHTOM JaH pa3BepHYTBIH OTBET Ha
(6a30BbIi oTBETA: IOCTABJECHHBI  BONPOC, TAE  CTYAEHT
9
yYpOBEHD) 5. KyibTypa peun: JIEMOHCTPUPYET 3HAHKS, IIPUOOPETEHHBIE HA
6 JEKIMOHHBIX M CEMHHAPCKUX 3aHATHAX, a
. AT

TAKIKC TMOJTYYCHHBIC TOCPCACTBOM M3YYCHUA




Y 10BIETBOPUTED
HO
(moporosbIit
YPOBEHbB)

HeynosnerBopure
JIBHO
(YpoBeHb He
chopMHpOBaH)

00s13aTeNIbHBIX y4eOHBIX MaTepHalloB IO
Kypcy, JaeT apryMEHTUPOBAHHBIE OTBETHI,
IIPUBOJUT NPUMEPBI, B OTBETE IPUCYTCTBYET
CBOOOAHOE  BJIAJEHUE  MOHOJIOIMYECKOMN
pEUbI0, JIOTMYHOCTh U IMOCJIEJ0BATEIbHOCTD
orBeta. OIHAKO JOIMYCKAETCs] HETOYHOCTD B
OTBETE. Pemmn IIPETIOKEHHBIE
[IPaKTHYECKHE 3aJaHusg C HEOOIbIIUMU
HETOYHOCTSIMHU.

Crynentom JTaH OTBET,
CBHUJICTENBCTBYIOIIMI B OCHOBHOM O 3HAHUHU
MPOLIECCOB H3y4aemMoi JTUCIATUINHBI,
OTJIMYAOIINNCSA HEAOCTATOYHOW TIIyOUHOMN
W TIOJTHOTOM PACKPBITHS TEMBbI, 3HAHHEM
OCHOBHBIX  BOMPOCOB  Teopuu, ciabo
chOpMUPOBAHHBIMA  HABBIKAMH  aHAJN3a
SIBJIEHUM,  IPOLECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaTb  apryMEHTHUPOBAHHBIE
OTBETHI u MIPUBOJIUTH PUMEPBHL,
HEJ0CTaTOYHO  CBOOOJHBIM  BJaJICHUEM
MOHOJIOTHYECKOW PEYbI0, JIOTUYHOCTBIO H

MOCJIEI0BATEILHOCTHIO OTBeTA.
JlomyckaeTcsi  HECKOJIBKO  OMIMOOK B
coJlep>KaHUU OTBETa u pelIeHnu

[IPAKTUYECKUX 3aJaHUM.

CryneHTOM JaH OTBET, KOTOPBIHA COAECPKUT

pan CEpPBbE3HBIX HETOYHOCTEMN,
OOHapy)KMBAIOIIUK HE3HAHHE TPOIIECCOB
H3y4aeMoun MPEIAMETHON obrnacrtu,

OTJIMYAOIIUNCSA HErNIyOOKUM PACKPBITHEM
TEMbl, HE3HAaHUEM OCHOBHBIX BOIIPOCOB
TEOpUH, Hec(HOPMHUPOBAHHBIMU HABBIKAMHU
aHajau3a sBICHUH, IIPOLIECCOB, HEYMEHUEM
JaBaTh ~ apryMCHTHPOBAHHBIE  OTBETHI,
ciabbIM  BJIQZICHUEM  MOHOJOTHUYECKOU
peublo,  OTCYTCTBHEM  JIOTHYHOCTH U
IIOCJIEI0BATEIILHOCTH. BsiBO1BI
MIOBEPXHOCTHBL.  PerleHne NpakTHYECKHX
3aJlaHUil HE BBINOJIHEHO. T.e cTyaeHT He
CrocO0€H OTBETUTHh Ha BOIPOCHI Ja)ke IpU
JOTOJHUTENBHBIX  HABOMSIIMX  BOIPOCAX
IIpenoaaBaTelis.

Ilpumepnas memamuxa Kypcoewvix paoom

1. DneMeHThl KHHETUYECKOW TEOpUH T'a30B.
2. NoH-nunonbHOE B3aUMOAEHCTBUE B PACTBOPAX IEKTPOIUTOB.

3. Kunetuka peakiuii B pacTBopax.

4. OcHOBHBIE 3aKOHBI TEPMOXUMHH. 3aKoH ['ecca.
5. Knaccuueckas Teopus dJI€KTPOIUTHYECKON TUCCOLUALINH.
6. DneMeHTapHasi TeOpHUsl AKTUBHBIX CTOJIKHOBEHUH.




7. KuHeTHKa LIENHbIX PEeaKIU.

8. Teopust aKTUBUPOBAHHOTO KOMILJIEKCA.

9. [IpumeHeHne OCHOBHOTO 3aKOHA KHHETUKH K CJIOKHBIM PEAKITUSIM.
10. HexoTopble CBEIEHUS O PACTBOpaXx.

11. IIpaBuno ¢as.

12. Bropo#i u TpeTHii 3aKOHbI TEPMOJUHAMUKH.

13. O6mue mOHATHS TEPMOIUHAMHIKHI U YPAaBHEHUS! COCTOSTHUSI.
14. DneMeHThI cTaTUYECKOM TEPMOANHAMHUKH.

15. [IpumeHeHne BTOPOTro 3aKOHA TEPMOIUHAMHUKH.

Kpumepuu oyenku Kypcoeoii padomuwl

Ouyenka

Kpumepuu OUEHKU

OT1au4yHo

paboTa BEITIOJIHEHA B COOTBETCTBUM C YTBEP)KICHHBIM IIJIAHOM,
HOJHOCTBIO PACKPBITO COAEPIKAHUE KaXKIOr0 BOIIPOCA, CTYACHTOM
cOopMyITHPOBaHBI COOCTBEHHBIC APTYMEHTHPOBAHHBIC BHIBOBI 110
teme paboTsl. OopmiieHne paboTsl COOTBETCTBYET
npeabsIBIsAeMbIM TpeOoBaHusAM. [Ipu 3amure paboThI CTYAEHT
cBOOOJIHO BJaJIe€T MAaTEpHAIOM U OTBEYAET HA BOIIPOCHI.

Xopomo

paboTa BBINOIHEHA B COOTBETCTBUU C YTBEP)KICHHBIM IIJIAHOM,
IIOJIHOCTBIO PACKPBITO COAEPKAHUE KaXKI0T0 BOIIPOCA.
He3naunTensHpie 3amedanus K ohopmireHuto padboTsl. [Ipu 3ammTe
paloThI CTYJCHT BJaJleeT MaTepUaoM, HO OTBEYAET HE Ha BCeE
BOIIPOCHI.

Y10B1E€TBOPUTEIBLHO

paboTa BEITIOJIHEHA B COOTBETCTBUU C YTBEP)KICHHBIM IUTAHOM, HO
HE TMOJIHOCTBIO PACKPBITO COJAEPKAHNE KKIOr0 BOIPOCa.
CtyneHToM He clieJlaHbl COOCTBEHHBIE BBIBOJIBI TTO TEME PaOOTHI.
I'pyOsie HetocTaTku B oopmiienun padotsl. [Ipu 3ammre paboTh
CTY/ICHT cl1a0o0 BIIaJIceT MaTepPHaIOM, OTBEYAET HE Ha BCE BOTIPOCHL.

HeynoBieTrBopuTebHO

paboTa BBINMOJHEHA HE B COOTBETCTBHHU C YTBEPKICHHBIM TUIAHOM,
HE PACKPBITO COJIEPKAHUE Kax10ro Borpoca. CTyIeHTOM He
C/IeaHbl BBIBOIBI 110 TeMe paboThl. ' pyOble HeTOCTaTKH B
odopmiiernu padoTsl. [Ipu 3ammre paboOTHI CTYJACHT HE BlaIeeT
MaTepuaoM, He OTBEYAeT Ha BOITPOCHI.

9. YYHEBHO-METOANYECKOE U UTHOOPMALMOHHOE OBECIIEYEHUE

JUCHUIINHBI

9.1. YueOHas JuTeparypa

a) OcHoBHAaA:

1. I'epacumos S.U. u ap. Kypc ¢uznueckoit xumun.M.: Xumus.1969,1.1;1970,1.2.

2. Kupees B.A. Kpatkwuii kype ¢puzndeckoit xumun. M.:Xumus, 1978

3. Epemun E.H. OcHOBBI XUMUYECKOW KMHETHKH. Y4eOH.mocobue. M.: BbIcIias mkosa,1976.
4. Namackun b.b., [Terpuit O.A. Dnextpoxumus. Yuebn.mocodbue. M.: Boiciias mkoma, 1987.




5. Kaprymmnuckas A.W. u np. COOpHUK 3a/1a4 110 XMMHUYECKON TepMoauHamuke. M.: Beiciias mikona,
1983.

6. Kucenesa E.B. u np. CoopHUK npumepoB U 3aiad no ¢usumdeckoid xumuu. M.: Bricmias mikona,
1983.

7 Kpatkuii cnpaBOYHUK (U3MKO-XUMHUYECKUX BEJIMYUH, NoH.penaknueir PaBmens A.A. u
[Tonomapesoit A.M. JI.: Xumus,1983.

0) 10MOJIHUTEIbHAS JIUTEepaTypa

1.INonropak O.M. TepmonuHamuka B puzndeckoit xumun. M: Beicias mkona, 1991

2.Ilpaktudeckue padoTsl o ¢gusnyeckoit xumuu. [lox penaknueit Mumenko K.I1., PaBnens 3.A.A.,
ITonomapeoii A.M. JI.: Xumus,1982.

4 Ilpaktukym no ¢pusznueckoi xumuu. [lox penakuueit bynanosa B.B. u Bopo6sesa H.K.

M: Xumus, 1986.

5. HoBocenoBa A.B. MeTonbl ncciienoBanusi rereporeHHbix cucteM. M.: Boiciias mikosa, 1980.

9.2. UnTepHeT-pecypcehi:

http://fizrast.ru/sitemap.html

http://www.don-agro.ru

http://xn-80abucjiibhv9a.xn-plai/

http://www.agroxxi.ru/ (PI'B)

http://elibrary.rsl.ru Hayunas snexrponHas 6ubanoTeka

http://elibrary.ru/default.asp Poccuiickas HannonangpHas 6MOIMOTEKA

http://primo.nlr.ru http:/nbmgu.rudnexTponnas 6udanoTexa Poccuiickoii rocyaapcTBeHHOM
OnoOIMOTEKH

9.3. IlporpammMHoe obecnieyeHue

YHuBepcurer odecredeH He0OX0IMMbIM KOMIUIEKTOM JHIIEH3HOHHOTO ¥ CBOOOIHO
pacIpoCTpaHIEeMOTO IPOrPaMMHOTO 00ECIICYCHHSI, B TOM YHCJIE OTCUYECTBEHHOTO MPOU3BOJICTBA.

Kaxxpiii oOyuaromnuiicsi B TeueHUe BCEro nepruoaa ooyueHus: o0ecreyeH HIMBUyaaTbHbIM
HEOTPaHUYCHHBIM JTOCTYIIOM K AJICKTPOHHON WH(POPMAIIMOHHO-00Pa30BaTEILHON CPE/Ie YHUBEPCUTETA
U3 JM1000i TOYKH, B KOTOPOU UMEETCS NOCTYI K HHPOPMAIIMOHHO-TEIEKOMMYHUKAITHOHHOM ceTn
«/HTepHET» KaK Ha TEPPUTOPUU YHUBEPCUTETA, TAK U BHE €€.

VYHuBepcutrer oOecHedeH  CACAYIOUMM  KOMIUIEKTOM  JIMIIEH3UOHHOTO  MPOTPaMMHOTO

obecrieueHus.
1. JIuneH3noHHoOE MporpaMMHoe obecrneueHue, ucnonbzyemoe B Uarl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. TIporpammusiii komriekc MMUC “Busyanpaas Ctyaus TectupoBanms’™

1.4. AntuBupycnoe 1O Eset Nod32

1.5. CnpaBouHno-nipaBoBasi cucrema “I'apant”

Hap;my C TpaAULIUOHHBIMU U3JJaHUAMHU CTYACHTBI W COTPYAHUKH UMCIOT BO3MOKHOCTD
IMOJIB30BATHCS BJICKTPOHHBIMHU IMOJTHOTEKCTOBBIMHA 0azamu JaHHBIX


https://docviewer.yandex.ru/r.xml?sk=a47a8f03ea7ced1ffb2980c3a6d2ebaa&url=http%3A%2F%2Ffizrast.ru%2Fsitemap.html

Tabnuya 9.1.

Ha3Banue pecypca Cceblaka/noctyn

DnekTpoHHas 6ubIMoTeKa oHNakH «EquHoe OKHO K http://window.edu.ru

00pa30BaTEIILHBIM PECypcam)

«Obpa3zoBaTenbHbIi pecype Poccuny http://school-collection.edu.ru

denepaabHbI 00pa30BaTEIbHBIN HOPTAT: YUPEIKICHHS, http://www.edu.ru —

nporpammsl, ctanaaptel, BY3b1, rectol EI'D, TUA

denepaabHbIN HEHTP HHOOPMAITHOHHO-00PAa30BaATEIIBHBIX http://fcior.edu.ru -

pecypcoB (PLIOP)

ObC "KOHCVYJIbTAHT CTYAEHTA". DnextponHas http://polpred.com/news

OMOJIMOTEKAa TEXHUYECKOTO By3a

W3narensctBo «JIaHby. DIEKTPOHHO-OHMOIHOTEUHAS http://www.studentlibrary.ru -

cucTema

Pycckas BupTyanpHast Oubimoreka http://rvb.ru —

W3narenbcTBO «Jlaub». DIeKTpOHHO-OMOIMOTEUHAS http://e.lanbook.com -

crcTemMa

EsxenenensHuk Hayku u oOpa3oBanust lOra Poccun http://old.rsue.ru/Academy/Archive

«AKageMus» s/Index.htm

Hayunas snektponHast ubmuoreka «e-Library» http://elibrary.ru/defaultx.asp -

DekTpoHHO-0MOMoTeuHast cuctema IPRbooks http://www.iprbookshop.ru -

DJIEKTPOHHO-CIIPAaBOYHAs CHCTEMa JOKYMEHTOB B cepe http://www.informio.ru

obpasoBanus «Mapopmuo»

NudopmannonHo-TipaBoBas cucteMa «apaHT» CeteBas BepcuHs, IOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPITOPATUBHOM
cetu Uarl'y

DneKTpoHHO-0nbIMoTeyHas cucrema «tOpait» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUME JUCHUIIJIMHBI

TpeOoBaHUS K ayAUTOpPHH AJs JIEKIIMOHHBIX W TMPAKTUYCCKUX 3aHATUH: OeciIymHasl CBETias
ayUTOpHs Ha 25 MOCAJA0YHBIX MECT C JJOCKOM.

TpeboBanus K ayauTopuu Ajs aOOpaTOPHBIX 3aHATHH: naboparopus 60-70 M? C BBITSDKKOIA,
o0ImKM M MECTHBIM (HaJ IIECThI0 pabOYMMM CTOJIAMH) OCBEIICHHEM, KaHaIM3aIlued (XoJIogHas H
ropsiyast Boaa).

TpeboBaHus K CHEIUATH3UPOBAHHOMY OOOPYAOBAHUIO: BBITSDKHON MIKA(, XMMHUYECKH CTOMKAs
paKkoBHHA, INECTh JTa0OPATOPHBIX CTOJIOB CO CTOMKHM TIIOKPBITHEM, OJHWH CTOJI TPENOJaBaTes,
JIBEHAJIIIATh JJa0OPATOPHBIX CTYJIBEB, TOCKA, TEXHUYECKHE U aHATTUTUICCKUE BECHI.

TeopeTnueckuii Kypc:

Jlekuuu, npe3eHTanuu

KoHTposbHBIE TECTHI.

Crnicku BOIIpOCOB J1J1s1 IPOBEAEHUS KOJIJIOKBUYMOB.

Tabnuue! - Tuck ¥ OyMaXHBIN BapHaHT O00JIbIIOTO opMaTa.

BapuaHnTh!l 3aaHuit 17151 KOHTPOJIBHBIX padoT.

BapuanTsl 3aanuil Juisi caMOCTOSITENILHOM pacdeTHON padoThl (CHEHaIbHO pa3pabOTaHHbIM U
W3JJaHHBIM MPAKTUKYM JUIS CTYJCHTOB).

7. HaGop peakTHBOB U 000pYAOBaHUS ISl IEKIIMOHHBIX OIBITOB.

ogakrwhE


http://window.edu.ru/
http://school-collection.edu.ru/
http://www.edu.ru/
http://fcior.edu.ru/
http://polpred.com/news
http://www.studentlibrary.ru/
http://rvb.ru/
http://e.lanbook.com/
http://old.rsue.ru/Academy/Archives/Index.htm
http://old.rsue.ru/Academy/Archives/Index.htm
http://elibrary.ru/defaultx.asp
http://www.iprbookshop.ru/

JlabopaTopHbIi IPAKTHKYM:

1. Tematuka u omnucaHue 1a0OPaTOPHBIX PabOT (CHEUUaNbHO pa3pabdOTaHHBIA W HM3JaHHBIN
71a00paTOPHBIM MPAKTUKYM JUISI CTYJJCHTOB XUMHUECKOTO HAIIPABJICHHUS).

Habop xumMuyecknx peakTUBOB K KaX 01 T1abopaTopHOU padoTe.

3. JlaGopaTopHbie yCTaHOBKH, 000pYIOBaHUE.

no

11. METOANYECKUE YKA3AHUSA U1 OBYUYAIOIIIUXCSA ITO OCBOEHHUTIO
JUCIHUITIVINHBI

Juctunmaa «Du3nyeckas XuMus» HarpasieHa Ha ¢popmupoBanue komneteHmit: YK-3, OITK—
3, OIIK-6, ITK-3.
[IpomexyTouHas aTTecTalys NpeArnoiaraeT 3ayer.
[Mpuctynas K W3Y4YEHHWIO AWCIMIUIMHBI, HEOOXOAUMO B TMEPBYIO OYEpelb O3HAKOMHUTHCS C
coJiep>kaHueM paboueit mporpammel quctumiinHel (PITT).
Jlekuuu UMEIOT LEIbIO JaTh CUCTEMATU3UPOBAHHBIE OCHOBBI HAYUHBIX 3HAHUU.
[Tpu n3yyenuu u npopaboTKe TEOPETUUECKOI0 MaTepHaia He0OX0AUMO:
- MIOBTOPUThH 3aKOHCIEKTUPOBAHHBIN Ha JICKIIMOHHOM 3aHATHH MaTepHUall U JOMOJHUThH €ro C y4EeTOM
PEKOMEHIOBAHHOM O TAHHOM TEME JIUTEPaTyphl;
- TOpU CaMOCTOSITEJIbHOM M3YYEHHHM TEOPETUYECKOW TEeMbl CJeJaTh KOHCHEKT, MCIOIb3Ys
pekomeHnoBanuple B PIIJ  nuTepaTypHble HWCTOYHMKH W pecypchl  HHGOPMAIMOHHO-
TEJICKOMMYHUKALIMOHHOM ceTu «HTepHeT»
- IIpU TOJTrOTOBKE K MPOMEXKYTOUHOH aTrTecTaluy MO MOJYJIO0 HCIOJIb30BaTh MaTepualbl (oHJa
OLICHOYHBIX CPEJICTB.
[IpakTHyeckue 3aHATHS MPOBOJSATCS C LIETIbIO YIIyOJeHHsS M 3aKperyieHHUs] 3HaHUM, MOTYyYEHHBIX
Ha JIEKIUSAX U B MPOLECCE CAMOCTOATEIbHOM pabOThl HaJl HOPMAaTHBHBIMH JOKYMEHTAMH, YUeOHOH U
HAay4YHOU JIUTEPATypOU.
[Ipu moATroTOBKE K MPAKTUYECKOMY 3aHSATHIO HEOOXO0MMO:
- U3yUYUTh, IOBTOPUTHh TEOPETUUECKUI MaTepHUall 10 3aJaHHON TEME;
- IIPY BBITIOJIHEHUH JIOMAITHUX PACUETHBIX 33JIaHUN, U3YyYUTh, IOBTOPUTH TUIIOBBIC 3aaHUS,
BBIIIOJIHSIEMbBIE B AyJUTOPHUU.
Pexomenanuu no padore ¢ Hay4YHoOU M y4eOHOI TUTEepaTypoi
Pabota ¢ yueOHOW 1 HAYIHOU JTUTEPATYPOU SBIISICTCS TJIAaBHOU (DOPMOI caMOCTOSATEIHLHOM
paboThl U HEOOXOIMMA TPH MOJATOTOBKE K YCTHOMY OIPOCY Ha CEMUHAPCKUX 3aHITHSIX, K MOTYJIbHBIM
KOHTPOJIBHBIM paboTam, ompocy, 3k3aMmeny. OHa BKJIIOYaeT NMpopadboTKy JEKIMOHHOTO MaTepuaia —
M3y4YeHUE PEKOMEH/IOBAHHBIX UCTOYHHKOB M JIUTEPATYPHI MO TeMaTuke jJekuuid.  KoHcmekT nekiuu
JOJKeH coJiepaTh pedepaTUBHYIO 3alliCh OCHOBHBIX BOIPOCOB JIEKIUHU, MPEITOKEHHBIX
npenojiaBaTesieM cxeM (IPU UX JIEMOHCTpAIlMU), OCHOBHBIX MCTOYHUKOB M JIUTEPATYpPhl MO TEMaM,
BBIBOJIBI MO KaxaoMmy Bompocy. KoHcrekT noimkeH OBbITh BBIOJHEH B OTIEIbHOW TETpaiu Io
npeamery. OH JOJDKEH OBITh aKKypaTHBIM, XOPOIIO YUTACMBIM, HE COJEPIKATh HE OTHOCSIIYIOCS K
TeMe MHPOPMAIUIO WA PUCYHKH.
KoHcnekTsl HayqHOU JTUTEPATYPHI TPU CAMOCTOSITEILHON TTOJATOTOBKE K 3aHATHSAM JTOJKHBI
OBITh BBITIOJTHEHBI TAK)XKE aKKypaTHO, COJAEPKATh OTBETHl HA KaXKAbIH MOCTABICHHBIA B TeME BOMPOC,
UMETh CCHUIKY Ha MCTOYHUK MHGpOpMaluu ¢ 00s3aTeIbHBIM YKa3aHHEM aBTOpa, Ha3BaHMUA U roja
W3JIaHUsl UCTIONIb3yeMOU HaydHOW muTeparypbl. KOHCIEKT MOKET OBITh OMOPHBIM (COAEpkKaTh JIUIIh
OCHOBHBIE KJIFOUEBbIE TO3UIIMH), HO TIPH ATOM O3BOJISIFOIIMM JIaTh MOJHBIM OTBET IO BOIIPOCY, MOXKET
ObITh TOAPOOHBIM. OOBEM KOHCTIEKTA OIpeIesieTCs CaMUM 00yJaroITIMCS.
B npouiecce paboTsl ¢ yueOHON U HAyYHOU JUTEpaTypoi 00ydaroIUNCs MOKET:
- JienaTh 3alUCH MO XOAY YTCHHs B BUJE MPOCTOTO WM Pa3BEPHYTOTO IUIaHa (CO3/1aBaTh MEpPEUYCHb
OCHOBHBIX BOTIPOCOB, PACCMOTPEHHBIX B HICTOUYHHUKE);
- COCTaBISITh TE3UCHI (IIUTHPOBaHHE HaMOOJee BAXKHBIX MECT CTaThbU WM MOHOTpaduu, KOPOTKOE



M3JI0’)KEHHE OCHOBHBIX MBICJICH aBTOPA);
- TOTOBUTH aHHOTAIMH (KpaTKoe 0000IIeHIE OCHOBHBIX BOIIPOCOB Pa0OTHI);
- C03/1aBaTh KOHCIIEKTHI (pa3BEPHYTHIC TE3UCHI).



Pabouass mporpamma auciumiuHbl «®du3nyeckas XUMHA» COCTaBI€HAa B COOTBETCTBUU C
tpedoBanusiMu O@I'OC BO mno cnenmansioctu 04.05.01. «DyHpameHTanbHas U TPUKIAIHAS XUMUS»,
YTBEP)KICHHOTO NpHKazoM MuHucTepcTBa oOpa3zoBaHus W Hayku Poccuiickoit depepauuu ot 13
utons 2017 . Ne 652

[Iporpammy cocraBuina:

npodeccop kadeapsl XUMHH Apuaxosa P./I.

PabGouas nporpamMma yTBEpKIACHa Ha 3aCCAaHUN Ka(penpm XUMHNH

IIporokon 3acemanust Ne 8 ot « 22 » anpens 2026 .

Pabouast mporpamma o1o00peHa yueOGHO-METOJMUECKUM COBETOM XUMHUKO-OMOIOTMYECKOTO
¢bakynbreTa

ITporokomn 3acemanmss Noe 6 or « 28 » _ampens 2026



CBeieHus 0 nepeyTBep:KIeHUH IPOrPaMMBbI HA oYepeaHON YueOHbIl roJ U perucTpanun
H3MEHEeHU

Y4eOHbIit Pemrenne Bueceunnrie naMeHeHUa IMonmuce 3aB.

Ton Kadeapsr kadenpoii
(Ne mporoxkouia, nata)




