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1. IEJM OCBOEHHMSI YUYEBHOW JUCHUILIMHBI

I_Ie.]'IﬂMI/I OCBOEHHMS JTUCHUILINHBI «PU3HnYecKas XUMHI» SIBJIAITCA:

— QopMupoBaHHE Yy CTYICHTOB-OYAYIIMX XHMHKOB, CIIOCOOHOCTH IOHHMMATh (DU3UKO-
XUMHYECKYIO CYIIHOCTh MPOLECCOB M HCIOIb30BaTh OCHOBHBIC 3aKOHBI (PM3MUECKON XMMUU B
KOMIUIEKCHOM TIPOU3BOJICTBEHHO-TEXHOJIOTUYECKOM JIeATEIbHOCTH,

- (GopMHpOBaHHE CIIOCOOHOCTH BBIMOJHATH PACUETHl (PU3UKO-XUMHUYECKUX IapaMeTpPOB
XUMHUYECKUX TPOLIECCOB HA OCHOBE METO/IOB (PU3UIECKOM XUMHUH;

- ¢dopMHUpOBaHHE TBOPYECKOTO MBIIUICHHUS, OObEAUHEHHE (DyHIaMEHTATbHBIX 3HAHHI
OCHOBHBIX 3aKOHOB ¥ METOAOB MPOBEACHUS (PU3UKO-XMMUYECKUX UCCICIOBaHMMA, C
noceayroiei 00padoTKOM 1 aHATIM30M Pe3yIbTaTOM HCCIIEI0BAHU,

- (dopmHpoBaHHE HABBIKOB CAMOCTOSITEJIBHOTO  TPOBEICHUS
SKCHEPUMEHTAIBHBIX (PU3UKO-XUMUYECKUX UCCIIETOBAHHIA.

TEOPETUYECKUX U

CDOpMI/IpyeMLIe JUCIHUIIMHON 3HaHUS U YMCHHA I'OTOBAT BBIITYCKHUKA JJAHHOM O6p330B8T€JIBHOI>i

MPOTPaMMBI K BBIITOJIHEHHUIO CIICAYIONINX 0000MEHHBIX TPYIOBBIX (QYHKITUH (TPYAOBBIX (PYHKIINN):

Tabauua 1.1.
Kon u O000menHbIe TPYAOBbIe GYHKIMHA Tpynossie GpyHKIIUN
HauMmeHoBaHu| Kox HaumenoBanue Ypose HaumMmeHoBaHnue Kon |Yposensn
e Hb (moxypos
npodeccuona KBaJIH €Hb)
JBHOI'0 duxan KBaJIn G
CTaHIAapTa un HKALMU
01.001 IIena- B Ilenarornueckas gesiTenb- 5-6 | Ilemarornueckas B/03.6 6
ror (meparo- HOCTB TIO TTPOEKTHUPOBAHUIO NeATEeTLHOCTD 10
rudeckas Y peayi3ariii OCHOBHBIX peann3auy IporpaMm
JIesITeJIbHOCTD 0011e00pa3oBaTEbHBIX OCHOBHOTO U CPEJTHETO
B JIOIIKOJIb- porpaMmm 00111ero 00pazoBaHus

HOM, HAYAJIb-
HOM 00111eM,
OCHOBHOM
oomemM,
cpeaHeM 00-
meM o0pa3zo-
BaHuM) (BOcC-
nuTaTesb,
YUHUTEIb)




10 KOHTPOJTI0
KadyecTBa OHO-
TEeXHOJIOTHYEeCK
0r0 NMPOU3BOJI-
cTBa mMpenapa-
TOB JIJIA pacTe-
HUEBOACTBA»

HMEeCKOH 1 OMOTEXHOJIOTH-
YECKOM MPOAYKIMH HA BCEX
BTanax Npou3BOJACTBEHHOTO
Iporecca

3aI[UK MO TIPOU3BOICTBY
OumompenapaToB IS pac-
TEHHUEBOJICTBA

26.003 VYnpasneHue craaiuaMu [IpoexTupoBanue 0codo
«CHeIII/IaJII/ICT pa6OT 0 IPOCKTUPOBAHUIO CJIOJKHBIX I/I3,[[CHI/II>1 u3
10 MPOEKTH- H3en u3 HAHOCTPYKTYPUPOBAHHBIX
poBamiio HAHOCTPYKTYPHPOBAHHBIX KOMIIO3HIHOHHELX C/03.7
U31eui U3 KOMITO3UITHOHHBIX
HAHOCTPYKTY MaTepuaIoB MaTepuanos
PHPOBAHHBIX
KOMIO3ULMOH
HBIX MaTepH-
aJIoB»
40.011 [IpoBenenue Hay4HO- [IpoBenenue maTeHTHHIX B/01.6
«Cnenunaauct UCCIIEIOBATENbCKUX U HCCIEeI0BAHUI 1
10 HAYYHO- OITBITHO-KOHCTPYKTOPCKHX oTIpeIeneH e
uccjaer0BaTes pa3paboToK mpu XapaKTEpHCTHK
bCKHM H UCCIICTIOBAaHUT
OMBITHO- CaMOCTOSTEIBHBIX TEM MpOAyKIkH (YCIyT)
KOHCTPYKTOP [TpoBeneHue padboT 1Mo B/02.6
CKHUM 00paboTKe 1 aHATTU3Y
paspabdoTkam Hay4YHO-TEXHHYECKON
» WHPOpPMALIUH U
pe3yIbTaTOB
WCCIIETOBAHAN
PykoBozcTBO Tpynmoit B/06.6
pabOTHUKOB MPU
UCCIIEIOBAaHUT
CaMOCTOSITETILHBIX TEM
26.013 KonTtpoins kauectBa ceippsi|  A/01.6
KoHTpoJIb KauecTBa XUMH-
«Coenunanucr ¥ MaTepUajioB B OpraHu-




Hucnunnuna «®Pu3udeckas XUMHUs» H3ydaeTcs B 00sS3aTelbHON

2. MECTO JUCHHUIIJIMHBI B CTPYKTYPE OIIOIl BO

gacth bioka 1 u

IpeICTaBIsIeT CO00M TEOPETUUYECKYH0 OCHOBY JUIsl H3Y4YEHHMS IOCIEIYIOIIMX KypCOB
XUMHYECKOTO MNpoQmiIs - KOJUIOMJHOW XUMHH, XHMHUU TBEPAOrO Tejla, XHUMHUYECKOM
TEXHOJIOTUH, (PU3UKO-XUMUIECKIX METOJIOB MCCIIEIOBAHUS.

[Ipennaraemplii Ui W3y4eHHUS KypC IOMOXET CTyACHTaM HPUOOpPECTH 3HaHHS 110
OCHOBHBIM XHMMUYECKUM MOHITHSAM, MOHATh CYLITHOCTh MPOTEKAHUSI XUMHUYECKUX MPOIECCOB,
OBJIaJICTh OCHOBAMH TEPMOJAMHAMUKH, TEOPUU PACTBOPOB U (pa30BBIX PAaBHOBECHIl, OCHOBAMU
XMMUYECKOM KMHETHUKU U KaTajau3a, MEXaHW3Ma XUMHUYECKUX PEAKIUH, IEKTPOXUMUUYECKUX
MIPOLIECCOB, KOPPO3UHU U METO/I0B 3aILUTHI OT HEe.

Ilepeuenn

JUCLUIIINH, HGOGXOHI/IMHX JJIs N3YyUCHUA
HEOpTraHU4YCCKast XUMUs, OpraHn4cCKast XuMusl, (1)1/131/11(3, MareMaTHKa.

(Gu3nYecKO  XUMHU:

Ta6auna 2.1.

CBs3b TMCHUILTUHBI «PU3HYecKasi XUMHUS» ¢ MPeIbIIYIIMMH JUCHHIIJIMHAMU U CPOKH UX

U3y4YeHHust
Kon JMCUMIUIMHBIL, CIIEAYIOIINE 32 TUCIUIIIIMHON Cemectp
JIACLIAIUIAHBI «DusnyecKass XUMUI»

b1.0.10 Maremaruka 1,2
b1.0.11 ®dusuka 1,2
b1.0.17 HNudopmarrka 1,2
b51.0.06 Heopraandeckast xumus 1,2
b1.B.11 KBaHToBasg xumus 4
b1.B.19 Crpoenue BeriecTBa 5

Taoauna 2.2.

CBsi3b AUCHUIIJIMHBI «Pusnyeckass XUMHI» C moCcJICEAYIOIIUMHU TUCHUIVIMHAMHA U CPOKH HX

HU3yYeHH S
Kon JMCUMIUINHBI, CIIETYIOIIHNE 32 TUCIUTIIIMHON Cemectp
JIACIUTUIAHEI «DPusznueckas XUMUA»
b1.B.18 BrIcokoMONEKyIIIpHBIE COETMHEHUS 7
b1.0.09 Komnongunasa xumus 7
b1.B.21 Xumudeckast TEXHOIOT M 8
b1.0.14 dusnueckre METOABI UCCICIOBAHUSA 8

B pe3yabTaTe 0cBOCHHS IMCUMIIIMHBI 00y4AIOIIUICS JOJIKEH:



3HAThb:

- OCHOBHBIC 3aKOHBI (PU3MYECKON XHMMHH, a TaKXKe CIOCOObI MX MPUMEHEHUS s peleHUs
TEOPETUUECKHX U MPUKITAIHBIX 33/1a4;

- OCHOBBl XMMHYECKOW KHHETHKH, BKJIIOYasi OCHOBHBIC MAaTE€MaTU4eCKUE COOTHOIICHUS
(hopMaTbHOM KHHETUKU U MEXAHU3MbI XUMHUYECKUX PEaKIIHN;

- OCHOBbl TOMOI€HHOTO U TETEpOreHHOIO KaTajii3a, BKIIOYas COBPEMEHHbBIE TEOpHH
KaTIUTUYECKUX PEAKIMA 1 POOIIEMBI, CYIIECTBYIOIIHE B 3TOW 00J1aCTH;

- OCHOBBI AJIEKTPOXUMUHU;

- TpaBWJIa MOKapHOW 0e30MacHOCTH M Oe30MacHOW PadOThl B XMMUYECKOW JTA00paTOpUu TPH
paboTe ¢ XUMHUYECKHMU BELIECTBAMHU.

yMeThb:

- CaMOCTOATENHHO (POPMYITUPOBATH 33/1a9y (PU3NKO-XUMHUIECKOTO UCCIICAOBAHUS B XUMHYECKUX
CUCTEMAX;

- MOJB3YSICh TOJYYEHHBIMM 3HAHUSAMM, BBIOMpPATh ONTHUMAJIBHBIE IYTH U METOIbl PEIICHHS
IIOCTABJICHHBIX 3a/1a4;

- NPOBOAUTH (PU3UKO-XUMHMYECKHE MCCICIOBAaHUS CHUCTEM M IPOLIECCOB C HCIOJIb30BAHUEM
COBPEMEHHBIX MeTO/10B 1 iprbopoB DXMA;

- IPOBOJIUTH (PU3NKO-XUMUUYECKUE PACUETHI;

- II0JIb30BATHCS CIIPABOYHOM JINTEPATYPOH;

- rpaduuecku 0ToOpakaTh MOJy4EHHbIE 3aBUCUMOCTH;

- QHATM3UPOBATH U 00CYX/IATh PE3YIIbTAThl (PU3NKO-XUMHIECKHIX UCCIICOBAHUIA;

- BECTH Hay4YHYIO JUCKYCCHIO T10 BOIIpOcaM (PU3NUECKON XUMHUU.

BJIAA€Th:

- OCHOBaMM XMMHYECKOH TEPMOIMHAMUKN U TEPMOXHMUH;

- OCHOBHBIMH TE€OPHUSIMU PACTBOPOB (JIEKTPOJIMTOB U HEIEKTPOJIUTOB);

- OCHOBaMH (ha30BBIX U XMMHUUECKHUX PAaBHOBECHIA;

- 3JIEMEHTaMU CTaTUCTUYECKON TepMOJMHAMUKH;

- METOIaMH OKa3aHHUs M1epBOM MMOMOIIM MPH HECUYACTHBIX CIyYasiX B XMMHUYECKOW Ta0OpaTopu.

3. KOMIETEHIUU OBYYAIOUIEIOCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMSA JUCIUAIIJIMHBI

[Tporiecc wu3yueHWs] IUCHMIUIMHBI HampaBieH Ha (OPMUPOBAHHE 3IIEMEHTOB CIEAYIOLIMX
koMmriereHmi B coorserctBry ¢ @PI'OC BO no naHHOMY HanpaBJICHUIO:

Tabauya 3.1.
Kon HaumeHoBaHue Nuaukarop B pe3yibTarte ocBoeHHs
KOMIIETEHII KOMIETEeHLHHU AOCTHKEHHS AUCUMILIMHBI 00y4yalouiicst
UM KOMIETEeHLH U HOJIZKEH !
Ynusepcanvnvie komnemenyuu u uHOUKAMOPHL UX 0OCHUICEHUA
YK-3 Cnoco0eH opranmso- YK-3.1. [lonumaer | 3HaThb — MeTOAMKH (QOPMHUpPOBa-
BBIBATh M PYKOBOAUTHL | 3QPeKTUBHOCT,  WC- | HUSI KOMaHMA; METOIBI pa3paboTKH
padoToii KOMaH/bI, BbI- | TOJH30BAaHMUS CTpaTe- | KOMAaHAHOW CTpaTerMu U 3¢dek-
padaTbiBasi KOMaHA- TMA  COTPYAHMYECTBA | TUBHOI'O PYKOBOJCTBAa KOJUIEK-
HYIO CTPATeruio s JUTs JOCTIDKEHHS | THBaMH; OCHOBHBIC TEOpHH JIU-
AOCTHKEHMsI OCTaB- NIOCTAaBJIEHHON  IleJiM, | JepCTBa U CTWJIM PYKOBOJICTBA.




JICHHOH IeJIN

OTIpeICIIsAeT
POJIb B KOMaH/IE
YK-3.2. [Monnmaer
OCOOEHHOCTH TIOBEIe-
HUS BBIJICTICHHBIX
rpynm  Joged, ¢
KOTOpBIMH ~ paboTaeT
/B3aMMOJICHCTBYET,
YYUTBIBAET UX B CBOCH
NEATeTLHOCTH (BBIOOD
KaTeropuii TPy
JIIOAEN OCYIIECTBIISAET-
¢ 00pa3oBaTenbHOM
opra"uzaiueil B 3aBU-
CUMOCTH OT IleJieH
MOATOTOBKA —  TIO
BO3pPAacTHBIM  OCOOEH-
HOCTsAM, IIO OTHHYECC-
KOMY WJIU PEIUTHo03-
HOMY TIPH3HAKY, COIHU-
aJIbHO HE3alllUIIICHHBIC
CIIOM  HaceleHus |
T.I1.)

VYK-3.3. IIpornosu-
pyeT pe3ynbTathl (Imoc-
JIEJICTBUS) JINYHBIX
OEUCTBUH W IUIaHU-
pyeT TMocCIen0BaTeb-
HOCTBb araroB JJIsA
JTIOCTHKECHHS
3aJIaHHOTO pe3yJbTara
YK-3.4. DddexkruBHO
B3aMMOJICHCTBYET c
JIPYTUMU YJIEHAMH KO-
MaH/Jbl, B T.4. Y4aCTBYCT
B oOMeHe wuH(pOpMa-
HeH, 3HAHUI-MH U
OIIBITOM, M IPE3CHTAIIUN
pe3yJbTaToB paboTsl
KOMAaH 16l

CBOIO

YmMerb — pa3zpabaTeiBaTh KOMaH/I-
HYIO CTpareruio; (GpopMyanpoBaTh
3a7a4d  WICHaM KOMAHIBI IS
JOCTI)KEHHS TTOCTAaBJICHHOHN IEJH;
OpUMEHSTh 3(QQEKTUBHBIE CTUIN
PYKOBOJICTBA KOMAaHJIOM.
Baagerp: — yMmeHHMEM aHaIu3u-
poBaTh, MPOEKTUPOBATH WU Opra-
HU30BHIBATh KOMMYHHUKAIlMA B
KOMaHJe Il JOCTIDKEHHS I10C-
TAaBICHHOW  LeNW;  METOJaMu
OpraHu3alii W YIpaBJIeHUS KOJI-
JEKTUBOM.

Obuwenpogheccuonanvnuie

Komnemernyuu u undukamopbt UX 0OCMUNCCHUSA

OIIK-3

CriocobeH NpUMEHSThH
pacueTHo-
TEOPETUYECKHE
METOJIBI JIJIST U3ydeHUS
CBOMCTB BEIIECTB MU
MIPOIIECCOB c ux
y4acTUEM, HCIONIb3Ys
COBPEMEHHOE
MPOrpaMMHOE
obecrnieuenre u 0a3bl
MaHHBIX

OIIK-3.1 T[Tpumensier
TEOPETUIECKUE U TIONY-
SMIUPUIECKIE MOJICITH
MIPH PEIICHUH 3a/1a4
XHMHUYECKOW Harpas-
JIEHHOCTHU

OIIK-3.2. Ucnomb3yer
CTaHJApTHOE MPOTrpam-
MHOE 0OeCITeUeHHeE,
CIEIATU3UPOBAHHBIC
0a3bl JAHHBIX TIPH pe-
IICHUHU 3a7a4 rmpodec-

3HaTh: OCHOBHbBIE IIOHATHS TCOpUHU
BEPOATHOCTHU U MaTeMaTHIEeCKOM
CTaTUCTHUKH, METOAbI aHAJIN3a
YHCJICHHBIX JaHHBIX




po¢eCCHOHAIBHOTO
Ha3Ha4YCHUA

CHOHAJIbLHOM HarpaB-
JICHHOCTH

YMeTb: CTpOUTH MOAETH
COCIMHEHU B ITporpamMmax Jiist
TPEXMEPHOTO MOJIETUPOBAHMUS;
MPOU3BOANTD PacUeT
Te€OMETPUUYECKUX U TOMOJOTHYECKUX
XapaKTEPUCTHK MOJICKYIT

Buianers: HaBbIKAMU TIPUMEHEHHUS
PacUeTHO-TEOPETUYCCKUX METOJIOB
JUTSL pacueTa CTPYKTYPHBIX
XapaKTePUCTUK MOJIEKYII, HX
PEaKIMOHHOMN CTIOCOOHOCTH U
JIPYTHX CBOWCTB BEIIECTB C
UCTIOJIb30BaHHEM COBPEMEHHOTO
MIPOTPaMMHOT0 00ecTieUeHNs U 0a3
JIAHHBIX MPO(ECCHOHATHLHOTO
HaszHa4YCHUA

OIIK-6

Criocoben
TIPEJICTABIISITH
pe3ynbTaThl
npodecCuoHAIbHON
JESITEIbHOCTH B
YCTHOM M NHUCbMEHHOU
¢dbopMe B COOTBETCTBUU

c HOpMaMH u
NpaBUJIAMH,
MMPUHATBIMU B
npohecCuoHaTFHOM
COO0IIIECTBE

OIIK-6.1.
[Ipencrasnser
pe3ynbTaThl paboTHl B
BUJIE oT4eTa o
CTaHJapTHOM ¢opme Ha
PYCCKOM $I3BIKE

OIIK-6.2 [Ipencras-
nsieT UHPOPMAILIUIO XH-
MHUYECKOTO COJIePKAHUS
Cc yderoM TpeOOBaHUI

oubnuorpaduueckon
KYJIbTYPBI
OIIK-6.3 I'otoBuT

MPE3CHTALMI0 TI0 TeMe
paboTHl U MPEACTABISIET
ee Ha PpYCCKOM U
AHTIUHACKOM SI3BIKAaX

OIIK-6.4 Ilpencrasnser
pe3ynbpTaTel paboOTHl B
BUJE HAy4yHOW TyOsn-
Kallil TE3UCHI JIOKIAa,
craThs, 0030p) Ha
PYCCKOM UM aHTJIUHCKOM
A3BIKAX

3HaTh: OCHOBHBIE
MIPEACTABICHUS
SKCIIEPUMEHTAIILHOTO MaTepraia
YMeTh: TpeCcTaBIsATh MOJTyYCHHBIE
pe3yibTaThl B BUJIE OTUYETOB
Baagerb: HaBbIKaMU BBICTYIUICHHM
¢ JokimagoM 1o  pabore ¢
HCIIOJIL30BaHUEM
MPE3EHTAIMOHHOTO MaTepraia

npaBuia

Ilpogheccuonanvuvie Komnemenyuu u UHOUKAMOPBL UX OOCHIUNCEHUS




IK-3 CnocobeH  OKa3bIBaTh
UH(OPMALIOHHYIO
MOJIICPIKKY
CIICLIUATIUCTaM,
OCYIIIECTBIISAIOIINM
Hay4HO-
KOHCTPYKTOPCKHE
paboTHI u
TEXHOJIOTUYECKHE

HUCIIbITaHUA

IIK-3.1 Bnageer HaBbI-
KaMH TIOWCKa HE00XO0-
IuMoON HMH(OpMalMKA B
podeCCHOHATTLHBIX
0a3ax maHHBIX (B T.U.
TTATEHTHBIX )

MK-3.2. Cocrasnser
0030p  nHTEpaTypHBIX
UCTOYHUKOB IO 3aJaH-
HOW Teme, odopmiIsIeT
OTYETHI O BBHITIOJTHEHHON
paboTe TO 3amaHHOU

dhopme

3HaTB: METOABI BEACHUS KOHC-
TPYKTOPCKHX pabOT ¥  TEXHO-
JIOTHYECKHUX HCTIBITAHUH

¥YMerb:  OKaszpiBaTh  HH(pOpMA-
IIMOHHYIO TOJJICPKKY CICIHAATH-
CTaM, OCYIIECTBISIONINM HAYYHO-
KOHCTPYKTOPCKHE paboThI u
TEXHOJIOTHYECKUE UCITLITAHUS
Bnagerb: 3HaHWsIMH 10 BUAAM
KOHCTPYKTOPCKHX pPabdOT ¥ Tex-
HOJIOTUYECKHUX HCTIBITAHUI B
BBIOpaHHOU 00JyiacTH npodeccuu

4. OBBEM JINCHUNMUHBI ¥ BUbI YYEBHOMN PABOThI

Tadoauna 4.1.

O0beM qMCHUIJIMHBI M BU/IbI Y4eOHOH padoThl

Buj yueoHoii paéoThI Bcero yacoB | 5 cemectp 6 cemecTp
OO0miast TpyA0€MKOCTh AUCIUTLIMHBI 504 252 252
AynUTOpHBIE 3aHATHS 328 184 144
Jlexun 132 72 60
JlaGopaTopHbIe 3aHATHS 196 112 84
CamocrosrenbHas padbora cryaeHtoB (CPC) 122 41 81
KonTpons 54 27 27

5. COAEP)KAHUE JUCIUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM
(PA3JIEJIAM) C YKASAHUEM OTBEJIEHHOI'O HA HUX KOJIMYECTBA
AKAJEMHWYECKHUX HJIM ACTPOHOMHNYECKHUX YACOB 1 BU1OB YYEBHbIX

5.1. CtpykTypa AMCHUNIMHBI

3AHATUN

OO01mas Tpy10eMKOCTb AUCIUILIMHBI COCTaBIsIeT 14 3a4eTHBIX enuHull, 504 gaca

Taoauna 5.1.

Pa3gen quciuIninHbl

Cem
ecT

Bunpr yue6HO# paboTh (dac)

Dopmbl
KOHTPOJIS




n/n Jlex- | JIa6o- | Camoc-
UK | paTop- | TosATe-
HBIC JbHAs
pabothl | paboTa
1. | Conmepxanue, 3a7a4H, 2 - 3
METOIbI MICCIIEIOBAHHS
bU3HYECKON XUMUN
2. | Xumunueckas 4 6 2
TEPMOMHAMHUKA.
OCHOBHBIE OIIpEAEICHUS
3. | HyneBoit 3aKOH 4 6 2
TEPMOJIMHAMHUKHI
4. | Ilepssrii 3aKOH 4 6 2
TepMoauHamMuku. Pabora,
SHTANBIUS,  BHYTPEHHSA
DHEPTHSI.

5. | Tepmoxumus. 3akoH ['ecca 4 6 2 KonTtp.pad.
6. | TerumoemMKoOCTb. 3akoH 4 6 2 Koumnok-
Kupxrodda BUYM
7. | Bropoit 3aKOH 4 6 3 Koumnok-
TEPMOAMHAMHUKH. Lk BUYM

Kapno. Durponus
8. | Tperuit 3aKOH 4 6 3
TEPMOJIMHAMHKH.
IToctynar I1nanka
9 | Xapakrepuctuueckue 4 6 2
byHKINH, XUMUYECKHAN
HNOTEHINAT
10. | ®a3oBble paBHOBECHSI. 4 6 2 Komnok-
VpaBuenne Knaysuy-ca- BUYM
Knaneipona
11. | [IpaBuno ¢a3 I'ubOca. 4 6 2
O/HOKOMITOHEHTHBIE
CHCTEMBI
12. | bunapHbIe cUCTEMBI 4 6 3 Komnoks.
13. | TpexKOMITOHEHTHBIE 4 6 2
CHCTEMBI
14. | Xumudeckoe paBHOBECHE. 4 6 2 Koumnok-
KoHcTaHThI paBHOBeCHS BUYM
15. | YpaBHeHue M30TEPMBbI 4 6 2
XUMHUYECKON peakiuu
16. | OOmas  XapaKTepUCTHKA 4 6 2 Kontp.pab.
pacTBOPOB. VYpaBHeHue
I'm66ca-/lrorema
17. | UneanbHble pacTBOPBHI. 4 6 2
YpasHenus Payns u ['enpu
18. | KonnuratuBHble cBOiCTBa 4 8 2
pacTBOpOB
19. | PeanbHbie pacTBOPHI 2 8 2
HToro 3a 5-ii cemectp 72 112 41




1. | Xumuueckasi KHHETHKA: 6 1 4 4 6
dopmasibHasE KUHETHUKA

2. | Kuneruka HeoOpaTuMbIX | 6 2,3 4 10 6
peakuui 1,2,3, n-

TIOPSIIKOB

3. | 3aBUCUMOCTh ckopoctHu | 6 3-5 4 8 6 Kontp.pao.
PEaKIUU OT TEMIIEPATYPHI

4. | Kuneruka CIIOXKHBIX | 6 6,7 4 8 6 Komnok-
peaxkuuit (oOpaTuMBIX, BUYM
napayieIbHBIX )

5. | Kunernueckue Teopun 6 8 2 2 6

6. | Katanutuueckue peakiuu | 6 8,9 4 2 8 Komnok-
U KaTaJIu3aTophl BUYM

7. | 'oMoreHHbIil KaTaaIu3 6 9,10 6 8 6

8. | 'ereporennslii katanus 6 11, 6 8 6 Koumnok-

12 BUYM

9. | Teopum TreTepOreHHoro | 6 13 4 2 6
Karajamn3a

10. | DnexkTpoxumus: CBOMCTBA | 6 14 4 8 8 Komnok-
PacCTBOPOB JICKTPOJIUTOB. BUYM

11. | DAeKTPONIPOBOAHOCTH 6 14 6 8 6
PacCTBOPOB JIEKTPOJIHUTOB.

12. | BDJC, AJICKTPOJIHBIC | 6 15, 6 8 6 Komnok-
HNOTEHINATIBI, raib- 16 BUYM
BAaHUYECKHUE JICMEHTBI

13. | TepmoauHamuka 6 17, 6 8 5 Pedepar
rajqbBaHUYECKOIO 18
DJIEMEHTA
HToro 3a 6-ii cemcetp 60 84 81
HToro 3a roa 132 196 122

5.2. Conep:xanune TMCHUIIUHBI «DU3HYecKass XUMHUD

1. BBEJEHHME
Conepxxanne M 3a7aud  (pu3MUecKOW XUMHMHU. MeTOoAbl HCCIENOBaHMSA, HCTOPHUS Pa3BUTHSA
(bu3nYeCcKO XUMUU U POJIb OTEYECTBEHHBIX YUEHbIX. TepMuHoiorus. YueOHas Iureparypa.

2. XUMHNYECKAS TEPMOAUHAMUKA

OCHOBHBIE TIOHATHSA U ONpENENIECHUSA. TepMOAMHAMUYECKHUE CUCTEMBI M TIPOLECCHI, MapaMeTpbl
COCTOSTHUSI CHCTEMbI. YPaBHEHUE COCTOSHUS HJCAIbHBIX Ta30B. DKCTEHCHUBHbIE M WHTEHCHBHBIE
CBOMCTBA.

[lepBoe Hauano TepMoIMHAMUKU. TepMOIUHAMHYECKUN CMBICI MOHATUN «TEIUIOTa» U «paboTay.
CBsi3b BHYTpEHHEW 3HEpruu, paboThl U TEMIOTHL. [IpusoxeHus nepBoro Hayaga TEPMOJANHAMHUKH K
pa3ianuHbIM TporieccaM. M30XopHbIH, W300apHbIi, aanabaTHUYeCKUii U U30TEPMUYECKHIM MPOLECCHI.
OHTanenus, Kak (QYHKIUS COCTOSHUS cUCTeMbl. CBs3b MEXIy TeIUIOBBIMU 3ddexkramu mpu
MIOCTOSTHHOM 00beMe U TIOCTOSIHHOM JaBJICHUU.

Tepmoxumus. TernoBbie 3pGEKTh XMMUYECKUX peakiuil U (a30BBIX MEPEXOJOB U UX OIBITHOE
ompeneneHue. 3aKOH TMOCTOSHCTBA TEIUIOT peakiuu (3akoH ['ecca). Ilpmnoxenue 3akona ['ecca k
pacuety TeruioBbIX 3(dexToB peakiuu (cinenctBus w3 3akoHa ['ecca). CraHmapTHBIE TETUIOTHI
cropanusi u oOpasoBanusi. MurterpanpHas u auddepeHnmanbHas TEMIOTH pacTBOpeHHs. Pacuer



TEIUI0T ()a30BbIX MPEBPAIICHUH.

TenmoemkocTh ra3oB. TemnoeMKoCTH CpeaHsss U HICTUHHAS, U300apHast 1 M30XOpHas. 3aBUCUMOCTh
TEIJIOEMKOCTH OT Pa3n4HbIX (akTopoB. UHTEPHONSIIMOHHBIE YPaBHEHUSI.

3akon Kupxrodda. Pacuer TemnoBbix 3¢GEKTOB HpH pasHBIX TeMieparypax. Tabmuiisl
CTaHJAPTHBIX SHTAJIBITHM.

OOpatuMble IPOLIECCH KaK MOCIEI0BATEIBHOCTD COCTOSTHUM paBHOBecHs. [IpumMepbl 00paTUMBIX U
HeoOpaTuMbIX TporeccoB. Mueanbubiii mukin Kapuo. IlonsTHe 0 MakcuManbHON padote. YClIoBUA
MOJTy4eHUsT MakCUMabHON paboTel mo nukiy Kapho. HepaencrBo Knaysmyca. HampaBieHHOCTH
npoueccoB B npupoge. OOpaTuMOCTh XUMUYECKUX peakiuil. BTopoe Hauano TepMOIUHAMHKH, €ro
¢usnueckuit cmbici. [loustue 00 sHTpornuu. @OPMYITUPOBKH BTOPOTO Hayalla TEPMOJMHAMHKH, €TO
MaTeMaTnyeckoe BolpaxkeHue. CBsi3b NEPBOr0 U BTOPOIO 3aKOHOB TEPMOJUHAMUKU. Pacuer sHTponuu
UJCAIBHOIO ra3a M peajlbHOrO BEUIECTBA. Pacder M3MEHEHUs SHTPOIMHU PA3JIMYHBIX IPOLIECCOB U
XUMUYECKHUX peakuuid. M3MeHeHue 3HTpONnY N30JIMPOBAHHON CUCTEMBI U HAIIPaBJIEHHOCTh MPOLECCa.
CraTtuctuiyeckoe 000CHOBaHHE BTOPOTO Hadana TEPMOTMHAMUKH.

Tperuii 3akoH TepmoauHamMuku. [loctynar I1nanka.

N30XOpHO-U30TEPMHUYECKH U W300apHO-M30TEPMUYECKUN MOTEHIHMAIBI, KaK KPUTEPHU
HAIpaBlIeHUsl Tpolecca. XUMHYECKOE CpPOJACTBO pearupyrommux BemectB. (CrnocoOsl pacuera
M300apHOTO M M30XOPHOIO IMOTEHLIMAJIOB NpPU pa3Iu4HbIX Temreparypax. Meron TemkuHa-
[[IBapumana. YpaBuenus I u66ca — ['enpbmrosbia.

XapakTtepuctuueckue ¢QyHKIUU. TepMoIMHAMUYECKHE YpPaBHEHUS COCTOSHUS, CBSA3BIBAIOILINE
XapaKTepucTHueckue GYHKIUU ¢ TapaMeTpaMU COCTOSHUSI CUCTEMbI. XapaKTepUCTHUEeCKHe (HYHKIIUU
peanabHOro rasa.

XUMHUYECKUN NOTeHIMan. Pacuer XMMHMUYECKOro MOTEHIMalla KOMIIOHEHTa B Ta3ax M pacTBOpax.
[IpencraBienne o JeTyd4ecTH M aKTUBHOCTH BemecTB. KoadduumeHT axTHBHOCTH. 3aBUCHMOCTH
Kod(uIMeHTa aKTUBHOCTU OT KOHIEHTpauuu. MeTopl pacuera JeTy4ecTd. Y paBHEHHE COCTOSHUS
peaJIbHBIX ra30B.

3. PA30BOE PABHOBECHE

dazoBblie nepexoasl 1 u 2 poga. TepmonuHamuka (a3oBbIX paBHOBecHH. CBsI3b MEXIY TEMJIOTOM
¢da3zoBoro mnepexonaa, TeMmieparypodl u jaasieHueM. YpaBHeHue Knaysuyca — Knanelipona s
pa3InYHbIX (Pa30BBIX EPEXOIOB.

[Tonsitue "¢aza", "kommnoneHt", "He3aBUCHMBIA KoMmoHEHT", "crenenb cB0OOObI". [IpaBuno ¢as
I'n66ca. dazoBble Auarpammbl. JlnarpaMMbl COCTOSIHUS OJJHOKOMIIOHEHTHBIX cucTeM. [IpumeneHue
npasuiia ¢a3 ['mb0ca k AuarpaMMe COCTOSTHUSL OJHOKOMITOHEHTHON CUCTEMBI.

[Tpumenenue npaBuia (a3 Kk OMHAPHBIX cUCTeMaM. /lMarpaMMBbl COCTOSTHUS JIBYXKOMITOHEHTHBIX
cucreM. TBEpabie pacTBOpbI. JlnarpaMMbl MIaBKOCTH Ui KOMIIOHEHTOB HEOTPAHMYEHHO PACTBO-
PUMBIX B KMJIKOM U TBEPJOM COCTOSHHUAX. JlMarpaMMbl COCTOSHUSI C 00pa30BaHMEM XMMHUYECKOIO
COCIMHEHUSI, TJIABSIIEroCsl KOHTPYIHTHO M HHKOHTPYIHTHO.

TpexxoMnoHeHTHbIE cUCTeMBI. I paduueckoe BhIpa)keHHE COCTaBA.

4. XUMHNYECKOE PABHOBECHE

XUMHUYECKOe paBHOBecHE. TepMOAMHAMHUYECKHUE YCIOBUS XHUMHUYECKOTO PaBHOBECHA. 3aKOH
neiictBust Macc. KoHCTaHThI paBHOBECHS XMMHUYECKUX PEAKIUH M CIOCOOBI WX BBIPAKEHUS uepe3
napruaibHOE JaBJICHUE, KOHIICHTPAIMH, JETYy4eCTH, aKTHBHOCTH pearupyrommx BemecTB. CBs3b
MEXIy KoHcTaHTamMu paBHOBecusi. [lpaBunmo Jle-lllatense. CnocoObl 3IKCHEPUMEHTATHHOTO
OTpeNieJICHUs] KOHCTAaHThl paBHOBECHs. 3aBUCUMOCTh KOHCTAHTHI paBHOBECHsI OT JIaBJICHHS.
XUMHYECKOE PABHOBECUE B F€TEPOre€HHBIX crucTeMax. KOHCTaHThl paBHOBECHUSI T€TEPOTEHHBIX CUCTEM.
BrlpakeHrEe KOHCTAHTBHI paBHOBECHUS 4Yepe3 CTENeHb auccoruanuu. JlaBaeHue W Temreparypa
JIHCCOIIHAIIHH,

VYpaBHeHHe H30TepMbl XUMHUYecKOW peakuun. CraHmgapTHas cBoOomHas sHeprus [ubOca.
Tabnmuma cTaHAApTHBIX TEPMOJUHAMUYECKHX (YHKIHMA W €€ WCIOJb30BAaHHUE  TPU pacdyerax
KOHCTaHThI paBHOBECHSI.

3aBUCHMOCTh KOHCTAHTHI PaBHOBECHS OT TemrmepaTypel. M3o0apa U w30X0opa XHMHYECKOM



peakuuu Bant-I'odda. Pacuer KOHCTaHTHI paBHOBECHS] XMMHYECKOW PEAKIMH TPU Pa3IAIHBIX
TeMIiepaTypax.

5. PACTBOPBI

Tepmunonorus. OOuias xapakTepucTika pacTBOpoB. [lapiuanbHble MOJNBbHBIE  BEIHMYUHBI U UX
3HAQYCHHE B TEPMOJUHAMHKE PACTBOPOB. 3aBUCUMOCTh PABHOBECHBIX CBOMCTB pacTBOPOB OT
XUMHUYECKOI0 MOTEeHIIMANA U APYruX BenuyuH. Y paBHenue ['u60ca-/{rorema.

Wneanvubie pacTBOpbl. llpenenbHo pa3daBiieHHBIE pacTBOpHl. YpaBHeHus Payms u ['enpum.
PacTBopuMOCTbH razos.

Komnurarusasie cBoiicTBa pacTBOpoB. lloHMkeHHe Temmeparypbl 3amMep3aHusi U IOBBIIICHUE
TeMIEepaTypbl KUNeHus: pactBopoB. OcMoc U ocMoTHUecKoe naBieHue. OnpeaencHue MOIEKyIsIpHON
MAacchl U CTENIEHU JUCCOLMALMN PACTBOPEHHOIO BellecTBa. PacripeneneHue pacTBOPEHHOTO BELECTBA
MEX1y IBYMsI HECMEIIMBAIOIIMMHUCS PACTBOPUTENSAMU, KOAPOUIIUEHT pacipeesieHns. DKCTPAKLIUS U3
pacTBOpPOB.

Peanbubie pactBopbl. I[lomokurenbHblE W OTpUIATENbHBIE OTKJIOHEHHS OT 3akoHa Payus.
3aKOHOMEpPHOCTH OOIIero JaaBieHUs mapa Jierydnx cMmeceid. 3akoHsl KonoBasioBa. CoBepllieHHBIE U
pErylspHbIE PACTBOPBHI.

6. KHHETUKA XUMHWYECKHNX PEAKIIAIA
®opmanbHas KuHeTHKa. (OCHOBHOW 3aKOH KHHETHKH. CKOpPOCTh XUMHYECKON pEaKIIH.

KoHcTanTa CKOpPOCTM M KHMHETHYECKUM NOpsAnoK peakuuu. Kunernueckoe ypaBHeHue. I[lonsarue
JieMeHTapHOro akrta peaknuu. I[Ipocteie peakuun. Kraccudukausi MOpOCTBIX peakluii 1o
MOJIEKYJIIPHOCTH.

Kunernka HeoOpaTUMbIX peakiuii IEPBOro, BTOPOTO, TPETHETO U M-HOT'O MOPSIIKOB.

Mertoabl onpesieeHus: MOPSIIKOB PEAKIUU.

3aBUCUMOCTh CKOPOCTH peakuuu oT Ttemmneparypsl. llpaBuno Baur-T'odpda wu ypaBHeHue
Appenunyca. TemnepaTypHblii K03()(DUIIMEHT CKOPOCTH. DHEPTUs aKTUBAIMU XUMHUYECKON peakIvu.
CrniocoObl pacuera SHEPrUM aKTHUBALUH.

CrnoxxHble peakiuu: oOpaTUMbIe, MapaienbHble, MOCIe0BaTeNbHbIe, conpsikeHHble. [loHsaTHE O
TUMUTHpYIOIIeH craguu. @DOOTOXMMHUYECKHME PEAKIMU. 3aKOH HSKBUBAJIEHTHOCTH OWHINTEHHA.
KBaHTOBBIN BbIX0A. XUMHYECKOE NEUCTBUE M3IYYEHUM BBICOKMX SHepruil. Pagnonus Boasl. LlenHbie
peakiuu. OCOOEHHOCTH KHHETHKM IEMHBIX peakiuid. [IpocTeie U pa3BEeTBICHHBIC IIEMH.
BozHukHOBeHUE U 00pbIB 1ieneil. Ponb paankanos.

TeopeTnyeckne MpeacTaBIeHUs XUMAYECKON KUHETUKU. Teopur aKTUBHPOBAHHOTO KOMILUIEKCA U
aKTUBHBIX CTOJNKHOBeHHH. Teopust abcomoTHBIX ckopocTed. Crepuueckuil paxTop. DHTPONUHHBIN
dakTop. AKTUBHPOBAHHBIN KOMILIEKC. ICTUHHASI SDHEPT U aKTUBAITUU XUMHYECKOW peaKIliu.

7. KATAJIN3

Karanutnueckue peakunu. Mexanusm peakiuil. 110g0KuTeNbHBII U OTpULATENBHBIN KaTalus3.
OO6mue cBoiictBa kaTtanuzatopoB. Murubutopsl. IIpomortopel. OTpaBieHue u cTapeHHe Ka-
TaJIu3aTOpOB. BiusHue kaTanmszaropa Ha SHEPTHUIO AKTUBALUH.

I'omorennsiii katanu3. Teopuss romMoreHHoro karanusa. Poiap HpOMEXYTOYHBIX IPOJIYKTOB.
M3MeHeHne PHEpruy aKTUBALIMU ITPY TOMOT'€HHOM KaTaJlu3e.

['ereporennsiii kaTann3. OcoOEHHOCTH  KaTalU3aTOPOB JJIsi TeTEPOr€HHOTo KaTanu3a. Buisl
TBEPJBIX KaTaJM3aTOPOB U CHOCOOBI MX TOJIy4eHHUS. MeXaHH3M TIeTepOreHHO-KaTaTUTHYECKUX
peakuuii. dusznueckas U xuMmuyeckas ajncop6uus. [duddysnonHas u kuHeTMyeckas o00JacTH
IIPOTEKAaHUs FETEPOT€HHOro KaTaiusa. VI3MeHeHne sHepruu npu reTeporeHHoM Katanuse. Mctunnas u
KaXKyIIAsCs SHEPIUH aKTUBAIIMK FeTePOreHHO-KaTATUTUYECKUX PEAKIIHi.

8. JJIEKTPOXUMMUMS

PactBopsl  anektponuToB. Teopus IIEKTPOIMTHYECKOM aucconranuu AppeHuyca H - €€
orpannyeHus. (OCHOBHBIE TIOJIO)KCHHUSI TEOPUU CHJIBHBIX JJEKTpoJMTOB. HMoHHas atmocdepa.
KoHcTanTa U creneHp AUCCOLMALIMM 3IEKTPOJUTOB 3aKOH pa3BeneHus OcTBajbia. AKTUBHOCTh U



kod(durment aktuBHOCTH. MonHas cuna. IlpaBuino MOHHOW cHibl. 3aBUCHUMOCTH KO3 (dUIIHEHTA
AKTUBHOCTH OT MOHHOM CHJIBI.

VYaenbHas ¥ MOJIIpHAs AIEKTPUUYECKUE MPOBOJUMOCTH, 3aBUCUMOCTh MX OT Pa3UYHbIX (PaKTOPOB.
OKBHUBAJICHTHAsl AJIEKTPOIPOBOJHOCTh TpU OECKOHEYHOM pa30aBieHuu. [lOJABMKHOCTH HOHOB.
OnekTpodopeTryeckoe U peJaKkCalluOHHOE TOPMOKEHHWE HMOHOB. DCTaeTHBI MEXaHM3M MepeHoca
MOHOB THJIPOKCHIJIA M THAPOKCOHUs. Yuncna nepeHoca noHoB. [IpakTuyeckoe nmpruMeHeHHe U3MEpEHU
AIEKTPUUYECKOM MPOBOIUMOCTH.

DJEeKTPOIHBIE MPOLIECCH, TAIbBAHMYECKUE IJIEMEHTH. BO3HMKHOBEHHE MOTEHIMANA Ha T'paHUIE
nByx (a3. CTpoeHHe ABOWHOTO SJIEKTPUYECKOTO CJIOS HAa TIpaHULE METaul-pacTBOp. YpaBHEHUS
Hepucra nnsi pacuera snekrpoanoro noteHmuana u IJC. XuMuuyeckue U KOHIICHTPAIIMOHHBIE
rajibBaHu4YecKkue sjaeMeHTbl. Onektponsl | u |l poma, ra3oBble BJEKTPOABI, OKUCIUTEIHHO-
BOCCTAHOBUTENIbHBIE  (pemokc)  anmekrponsl.  CTaHmapTHbIe  DJIEMEHTBI M AJIEKTPOIBI.
DNEKTPOXUMHUYECKHE LEIH.

TepmoanHaMuka raapBaHHUECKOTo 3nmeMeHTa. Vcrmonb3oBanue ypaBHeHui 1'm60ca-IenbMrosbia
JUISL pacyeTa TeTIoBBIX 3(PPEKTOB MEKTPOXUMHUECKON peaKIMK U TaJTbBaHUYECKOTO JIEMEHTA.

6.0BPA3OBATEJIBHBIE TEXHOJIOI' MU

[Tpu u3yyeHnH TEOPETUYECKOTO Kypca Ha JEKLHUAX NPeayCMaTpUBaeTCs 3aJI0’)KEHNE MaTepuaa B
Buje npe3eHranuu. OTeNbHbIe JIEKIUN U3/1aratoTcs o IpoOIeMHOM TEXHOIOTHY.

Ha nexkuusx ucnonp3yloTCss B KadecTBE JAEMOHCTpallMoHHOro Marepuana [lepumommueckas
cucrema aiemenToB JI. M. MenzeneeBa u psia Apyrux ClipaBOYHbIX TaOIHULI.

[Ipy u3y4yeHHM OTAENBHBIX pPAa3AEIOB Kypca MPEeIyCMaTPUBAETCS MOCTAHOBKA JIEKIIMOHHBIX
JEMOHCTPALIMOHHBIX OIBITOB.

Hexotopble pa3fensl TEOPEeTHUECKOro Kypca M3YyHaroTCsl € HCIOJIb30BAHHUEM OIEpekKarolein
CaMOCTOSITENIbHON paboThI: CTYJEHTHI MOTYYaloT 33/1aHUSI HA 03HAKOMJICHHE C HOBBIM MaTEepHaJIOM J10
€ro M3JI0KEHUS Ha JICKIUU.

Ilepen ouepenHON JeKIMEH, Kak IpaBWIIO, MPAKTUKYIOTCA (IETy4KH» IO MaTepuaily
OpeAblAyIled JeKIUU. OTO MO3BOJSET ONPEAEIUTh CTENEHb YCBOCHMS M3JI0KEHHOIO paHee
matepuana. [y 6oee ocCHOBAaTEIbHOM OLIEHKH YCBOSEMOCTH TEOPETHUECKOr0 MaTepuaa CTyAeHTaMH
UCIIOJIb3YIOTCSI TECThI, @ TAK)K€ TPAJUIIMOHHBIE MUCHbMEHHbIE U YCTHBIE KOHTPOJIbHBIE MEPONPHUSATHS
(KOJUTOKBHYMBI, KOHTPOJIbHBIE pabOThI, COOECEIOBAHNE).

[Tpu mpoxoxkaeHuu J1abopaTOPHOTO MPAKTHUKYMa CTYAEHTaM Ipejiaraercs padoTaTh B MajbX
rpymnmnax: yueOHas rpyImmna pa3orBaeTcss Ha HECKOJIbKO HEOOIbIINX TPYyN — 1o 2-3 yenoBeka.

Kaxxgas rpynmna BeIIONHSET 3a/aHue (J1aOOpaTOpHbIE OMBITHI) U3 J1a0OPATOPHOTO MpaKTUKyMa
no ¢usnueckoir xumuu. Ilponecc BbImoNHEHHs TaOOPATOPHBIX OMBITOB OCYLIECTBISETCS Ha OCHOBE
oOMeHa MHEHH U BEIOOPA ONTHUMAJIbHOTO IYTH PEICHHUS.

Ha ocHOBaHMM NOJIy4EHHBIX IAHHBIX 10 BCEM OIIBITAM KaXAbIH CTYIEHT 3alOJHSET CBOH
71a00paTOPHBII KypHAJ, /i€ 3aliChIBaeT Pe3yabTaThl ONBITOB, HAOIIOJEHUS, COCTABISET ypaBHEHUS
peakuuii XMMHUYECKHMX IPOLECCOB, €CJIM HYKHO IPOU3BOJUT COOTBETCTBYIOLIME pacyeTbl U
pe3yNbTaThl MPEJICTABISIET B BUIe TpaduyecKoi 3aBUCUMOCTH.

Ha cobecenoBanuu ¢ mpenojaBateieM CTYACHT MpeaCTaBlIseT 0pOPMIECHHBIH OTYET MO JaHHOU
71a00paTOpHOIl paboTe M OTBEUaeT Ha BONPOCHI MPENOAABATEINS, CBA3aHHBIE ¢ METOAMKOW pPabOTHI,
pesyibTatamMu U BbIBojamH. Ilo psany paboT mpeaycMaTpuBaeTcs NPUMEHEHHE TECTOBOTO MeEToja
«3alUTBD.

['pynmnoBast paboTa B XUMHUYECKON JIaOOPaTOPUHN CTUMYJIUPYET COrNIACOBAHHOE B3aUMOJICHCTBUE
MEXIy CTyIEHTaMH, OTHOIIEHUS B3aUMHONM OTBETCTBEHHOCTH U  cOTpyAHudectBa. llpm
(GopMHpOBaHHUU TPYNIl YYUTHIBACTCS [BAa MpPHU3HAKA: CTENEHb XHMHUYECKOH MOIrOTOBICHHOCTU
CTYACHTOB M XapakTep MEXKIMYHOCTHBIX OTHOWIEHMH. B psne ciaydaeB CTyAeHTaM caMHM
npeiaraeTcsi pa3ouThes Ha TPYIIBI, COCTaB KOTOPBIX BIOCIEACTBUM MOXKET KOPPEKTUPOBATHCS IS



HIOBBIIIEHUS KauecTBa padoThI.

B naboparopHOM mNpakTHKyMe€ MpHU BBIIOJHEHWU OTIENBHBIX ONBITOB HCHOJB3YETCS METO
npoOJEMHOT0 O0y4YeHHUs: CTYJEHT IOJIyyaeT 3aJlaHue Ha XMMHUYECKHI MpoLecc, METOJUKY KOTOPOTro
OH JOJDKEH Moxo0paTh CaMOCTOSITENbHO, HMCXOJS M3 HMEIOMIMXCS PEaKTHBOB, OOCYAHUTH €€ C
IIpenoAaBaTesieM U 3aTeM NIPUCTYIUTh K €r0 BBIIIOJIHEHHUIO.

7. IEPEYEHb YYEBHO-METOJUYECKOI'O OBECIIEYEHUA J1JIA
CAMOCTOSTEJBHOM PABOTHI OBYUAIOIUXCA MO JUCHUAILIIMHE (MOIYJIIO)

JIeKIMOHHBIC 3aHATUS NMPOBOIATCA 2 pa3a B HeJeno B oObeme 4 4acoB B 5 u 6 ceMecTpax.
[IpakTHyeckue 3aHATHS POBOAITCS €KEHEEIBHO B 00beMe 6 4acoB B HENENMIO B 5 U B 6 cemecTpax.
[Tocne oxoHuUaHMs M3y4yeHHs] KaXJIOW TEMbl CTYIEHThl HPOXOAAT TECTHpPOBAaHUE, coOeceloBaHUE,

BBIIIOJIHAIOT KOHTPOJIbHBIC pa60TbI.

7.1. IlepeyeHb-y4eOHO-MeTOAMYECKOr0 obecredeHus AJ1sl 00y4arouXxcs 1Mo JMCHUILIHHE:

1. 'epacumos S.U. u np. Kypc ¢usnyeckoii xumun.M.: Xumus.1969,1.1;1970,1.2.
2. Kupees B.A. Kpartkuii kypc ¢pusnyeckoit xumun. M.: Xumusi, 1978
3. Epemun E.H. OcHOBBI XMMHUECKON KUHETHKHU. YueOH.mocoOue. M.: Beiciias 1mkoia,1976.
4. lamackun b.b., [Terpuit O.A. Dnexkrpoxumus. YueOH.mocodue. M.: Beiciias mkomna, 1987.
5. Kaprymunckas AWM. u ap. COOpHHMK 3a7ay MO XMMHYECKOW TepMmoauHamuke. M.: Bricias
mkona, 1983.
6. Kucenesa E.B. u np. CoopHUK npuMepoB U 3a7ad 1no pusndeckoid xumuu. M.: Beiciias mikoina,
1983.
7.Kpatkuii cnpaBoYHUK (DU3MKO-XMMHUYECKUX BEIMYMH, Moja.penakuuei Pasnens A.A. u
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7.2. Yka3aHus i 00y4al0MIMXCs M0 OCBOCHUIO 1N CHUTITHHBI

Taouauua 7.1..
Coaep:xxaHue caMOCTOATEIbHOH padoThI 00yUYalOUIUXCS
NoNe Temwi/6onpocel, blHOCUMbIE HA CAMOCHOAMEIbHOE UYUEHUE Kon-60 Dopmbt
o/x paoomul
uacos
5 cemecmp
1. | I'padbmyeckne W aHATUTHYECKHE METOABI OIEHKH OTKJIOHCHHI 4 cobeceoBanme
CBOWCTB  pEaJbHbIX CHUCTEM OT  CBOWCTB  HJICAJIbHBIX.




TCpMOI[I/IHaMI/I‘IeCKI/Ie CHCTCMBI. TepMO,I[I/IHaMI/I‘IeCKI/Ie CHCTCMBI.
TepMOHHHaMI/IquKHe NEPCMCHHBIC. CTaH,Z[apTHBIe COCTOSAHHA H
CTaHAAPTHLBIC TCIIJIOTHI XUMHWYCCKUX peaKunﬁ.

2. | 3aBUCHUMOCTh TEIJIOEMKOCTH OT TEeMIepaTyphl H  PacyeThl 6 cobeceoBaHue
TEIIOBBIX 3(h(PEeKTOB peakiuii. TECTOBBIN
KOHTPOJIb
3. | U3MeHeHHE SHTpONHMH W30JIMPOBAHHOW CHCTEMBI M HAIPaBIICHUE 6
mpoliecca.
4. | Iocrynar [Tnanka u abCoOMIOTHAS SHTPOIIHSI. 6 cobecenoBanne
TECTOBBII
KOHTPOJIb
5. | ®yHnameHTanpHOe ypaBHeHHe ['nOOca. Dneprusi ['enbmronblia, 6 cobeceoBanue
sHeprus ['m66ca u ux cBoicTBa. TECTOBBIN
KOHTPOJIb
6. | Meronmsl pacdera JSHTPONHH, BHYTPEHHEH JHEPIHH, SHTAIBIINH, 6 cobeceoBaHue
sHepruu ['enpmrounpiia u suepruu ['mbdoca.
7. | YcnoBus  paBHOBECHS W KPUTEPHH  CaMOIPOHM3BOJIEHOTO 6 cobeceoBaHue
MPOTEKAHUS MPOLIECCOB, BHIPAKEHHBIX Yepe3 XapaKTePUCTUUECKUE
GyHKIHN.
8. | YpaBuenue I'mb0ca-I'enbMrosbiia U ero poib B XuUMHH. Pabora 6 cobeceloBaHue
XUMHYECKOTO TIpoIiecca.
9. | HeuneanbHble )KuaKue pacTBOPHI U X CBOWCTBA. 6 cobeceoBaHUe
TECTOBBII
KOHTPOJIb
10. | KoadurmeHTsl akTHBHOCTH U UX OIPECIICHUE. 6 co0eceloBaHue
11. | PactBopumMOCTh B HWJCAJIBbHBIX U IMpeNeiIbHO pa30aBIEHHBIX 6 co0eceoBaHuE
pacTBopax.
12. | OcmoTtudeckne u MeMOpaHHbBIE PABHOBECHSI B PACTBOPAX. 6 co0eceloBaHNE
13. | VpaBuenue Knaneiipona-Knasuyca u ero npumMeHeHue. 6 cobeceloBaHUe
14. | ®a3oBble nepexo/pl BTOPOTro psjia. YpaBHeHue JpeHdecra. 6 co0eceloBaHNE
15. | Cucrembl, oOpa3yiomye TBEpAbIE pPACTBOPbl M XMMHUYECKHE 6 cobeceioBaHuE
COCIMHEHMSI C KOHIPYDHTHOM U HMHKOHTPYDHTHOW TOYKOH
TUTABJICHUS . DBTEKTUYECKAsl M MEPUTEKTUYECKAs! TOUKH.
16. | OrpannuenHasi B3aMMHas PaCTBOPHUMOCTD TPEX JKUJIKOCTEH. 4 cobeceloBaHUe
17. | Jlokanu3oBaHHass W JAeJIOKaTu30BaHHas ajcopOiums. M3o0apel u 6 cobeceoBanue
M30TEpMBI afcopOuuu. AncopOumsi u3 pacTBopo. [ 'nbGOcoBckas TECTOBBII
agcoporms. [Tomumonexynsipaas ancopouumsi. Metoq bOT. KOHTPOJTh
6 cemecmp
1. | TepMonuHAMHUYecKass TPAKTOBKA TIOHATHS O  XHMHYECKOM 6 cobeceoBaHMe
CpPOJICTBE.
2. | PacueThl KOHCTaHTHI PABHOBECHUSI XHMHUYCCKUX PEaKIIUU. 6 cobeceoBaHNe
3. | KucnotHo-ocHOBHOI KaTanu3 B MPOMBINIICHHOCTH. | eTeporeHHbIi 6 cobeceoBaHue
KaTajau3 B MPOMBIINUIEHHOCTH. L{eonuThl n ux cBoiicTBa. MeTamibl TECTOBBII
KaK KaTanu3atopbl. [[pOMBIIIIEHHBIN KaTamus. KOHTPOJIb
4. | DnekTponu3 B MpoMbIIUIEHHOCTH. Boprba ¢ Koppo3uer. 6 cobecenoBanme
TECTOBBII
KOHTPOJIb
UTOIO: 122




8. OHEHOYHBIE CPEJACTBA /UISA TEKYIIET'O KOHTPOJIA YCIIEBAEMOCTHU U
MPOMEXYTOYHOM ATTECTAIIMA

Bonpocul ona cobecedosanusn

Bapuant 1

1. [IpuBenuTe M3BECTHHIE BaM (DOPMYIUPOBKHU MEPBOTO Hayasla TEPMOJAWHAMHUKHI U HAMUIIUTE €ro
MaTeMaTHuYecKoe BblpaxkeHue. [IpoBeaure ero aHaiu3 npu pa3inyHbIX YCIOBHUIX.

2. UYro Ha3pBaeTCs TEPMOAWHAMHUYECKOW cuctemoil? Kakme cucTeMbl Ha3bIBalOTCSA
U30JIMPOBAaHHBIMU ?

3. Kakue cucremsl Ha3bIBaIOTCS 3aKpBITHIMU? OTKpbITEIME? [IpuBeanTe MpUMeEpHI.

4. YTo Takoe BHYTPEHHSS SHEPTUS CUCTEMBI ?

5. Yrto HaswpiBaercsi ¢yHKUMEH cocTosHUS cuctembl? [lepeuncnuTte uW3BeCTHbIE BaM (YHKIHU
COCTOSIHUS.

6. Uto Ha3bIBaeTCs TEIUIOBBIM 3(ppexTom peaximm?

7. Uemy paBHa paboTa pacIIMpeHUs] OJHOIO MOJISl UAEATBHOIO Ta3a PU U30XOPHOM, U300apHOM U
U30TEPMHUYECKOM TIporieccax?

8. KakoBa cBsI3b SHTAJIBINK C BHYTpPEHHEH sHEepruei?

9. Uto Ha3bIBaeTCA yIENbHOM, MOJISIPHOM, CpeAHEN M ICTHHHOM TEIIOEMKOCTHIO ?

10. ChopmynupyiiTe HylIeBOE HAYaAIO TEPMOTUHAMUKH.

11. Chopmynupyiite 3akoH ['ecca u ero ciencTBus.

12. Yrto Ha3bIBaETCS CTAHIAPTHOM TEIJIOTOMH 00pa30BaHMS BEIIECTBA?

13. Yro Ha3bIBaeTCs CTAaHAAPTHOM TEIUIOTOM CrOpaHus BEIIECTBA?

14. Kak paccuuTaTh cTaHAAPTHBIM TEIIOBOH 3G (EKT peakluu ¢ MOMOLIbIO CTAHJAPTHBIX TEIUIOT
00pa30BaHUs U CTOpaHUs?

15. Kakoe cooTHOIIEHHE HMEETCS MEXAY TeIIOBbIMH 3((deKkTaMu peakiuu NpH MOCTOSHHOM
00BEME U ITIOCTOSTHHOM JaBJICHUN?

16. Kak TtermoBoif 3(QeKkT XMMHUYECKOHM peakIuu 3aBUCUT OT Temmeparypbl? Brieaurte
muddepernnmansHyo popmy ypaBaenus Kupxroda.

17. BeiBenute ypaBHeHue Kupxroga B uHTErpansHoi ¢popme.

18. V3MeHeHHE TETUIOEMKOCTH CHUCTEMBI B XOJ€ PEaKIHHd B HEKOTOPOM HMHTEpBAjJe TeMIIEepaTyp
MeHble Hyas. Kak u3mensercs TemioBoi 3¢(dekT 3Toi peakiuy Npu MOBBIIIEHUH TEMIepaTyphbl B
JTAHHOM WHTEpBajie?

19. V3MeHeHME TEIIOEMKOCTH CHUCTEMBI B XOJ/I€ PEaKIMU B HEKOTOPOM MHTEpBaje TeMIepaTyp
6onbiie Hyns. Kak usmensercs TerniaoBod 3QQeKT 3TOi peakuuu NMpHU MOBBIILIEHUU TEMIIEpaTypbl B
JTAHHOM HMHTepBae?

20. TIpuBenuTe GOpMyIUPOBKH BTOPOTO Ha4ajaa TEPMOJAMHAMUKHK. HarmummTe ero MaTeMaTnieckoe
BbIpa)KE€HHUE I 00PaTUMBIX U HEOOPATHUMBIX IIPOIIECCOB.

Bapmuanr 2

1. Hamumwure mMareMaTHyecKoe COOTHOIIEHUE MEXAYy JHTPONMUEH W TemIoTO HeoOpaTHuMoro
nporiecca.

2. Kak paccunTtath U3MEHEHHE YHTPOIMHH B mpoiiecce (Ha3oBoro nepexosa (McrnapeHue, niaBieHue,
BO3TOHKA)?

3. Kak paccuntbiBaeTcsi H”3MEHEHUE SHTPOIIUU CUCTEMBI MPU MIPOTEKAHUU XUMUYECKUX PEAKIIUiA 0
M3BECTHBIM 3HaueHuAM S° yuacTHUKOB peakuuu? IIpuBenute mpumep.

4. MOXHO JM CyIUTh IO 3HAQUYEHHIO SHTPOIIMU O HANpPAaBJIECHUU IPOLECCAa B HEU3OJIUPOBAHHOMN
cucreMe (OTKPBITOM M 3aKPBITOM )?

5. Kak cBs3aHa »SHTpomMs C TEPMOJMHAMMYECKOW BEpOSTHOCTbIO cucteMbl? IlpuBeaute
ypaBHeHHE bosbiiMaHa 1 00BSICHUTE 3HAYCHUS BXOASIINX B HETO BETMYHH.

6. Kakue Brl 3Haete TepmoanHaMudeckue noteHuuansl? [puseanre GopMymsl 11 UX pacyera u



00J1aCTh TPUMEHEHUS.

7. Ilpn KakMX YCIOBUSIX BHYTPEHHSS SHEPIHsl MOXKET CIY)KUThb KPUTEPHEM HaIpaBICHUS
nporecca?

8. Ilpum xKakux YCIOBHSX HW3MEHEHHE OHTAIBIHUHM SBIACTCS KPUTEPHEM BO3MOXKHOCTH
CaMOIIPOM3BOJILHOTO TIpoLiecca?

9. Kak u3mensiercst sneprus ' u60ca u sueprus ['enpmronsia npu U30T€pPMUYECKOM PACIIUPEHUN
OJIHOT'O MOJISl HACAIBHOTO raza B HHTepBayie oT V1 10 V7?

10. Yemy paBno 3Hauenune AG myis 00paTuMoii peakliii B COCTOSIHM PaBHOBECHS ?

11. Wcnone3ys ypaBHeHHe boibplMaHa MOKaKUTE, K KAKOMY 3HAUYEHUIO CTPEMHTCS SHTPOIUS
U/ICTBHOTO KPUCTAJUIA TIPY TPUOTMKEHUHN TEMIIEPaTyphl K a0COIIOTHOMY HYJIIO.

12. TlpuBenute GOpMYyIHPOBKY U MaTEMaTUYECKOE BBIPRXKEHUE 3aKOHA JECHCTBYIOLIMX Macc s
00paTUMBbIX peakLui.

13. Copmynupyiite onpeneneHne XUMHUECKOro paBHOBecHs. UTO MpoU30iieT Npu paBHOBECUU
CO CKOPOCTBIO 00PAaTHOW pPeaKLnu, €CIIM CKOPOCTh MPSAMON YBETUYUTCS BIBOE?

14. HanumuTe ypaBHEHHE H30TE€pMbl XMMHUYecKol peakunu Bant-I'opda umokaxwure, xakue
BOIIPOCHI MOKHO PELIaTh, IPUMEHSISI €ro.

15. Kakue daxTopsl BIUAIOT Ha KOHCTaHTHI paBHOBecus Ky u K.?

16. HanmmuTe ypaBHEHHE 3aBUCUMOCTH KOHCTAHTHI XMMHYECKOTO PABHOBECHS OT TEMIIEPATyphl B
g depeHranbHoN GopMe U MPOAHATUZUPYHTE €ro.

17. BeiBeuTe ypaBHEHHE 3aBUCUMOCTH KOHCTaHThl PABHOBECHS OT TEMIIEPATYPBHI.

18. Tlokaxkute Ha mpHUMEpax CHOCOOBI pacueTa HW3MEHEHHs dHeprum | ubbOca W >HEpPrum
['enpMrosbia B X016 XMMUYECKON peaKkIuy.

19. BeiBenuTe ypaBHEHUS M30XOPBI M M300aphl XMMUYECKOH peakiuu. YTO MOKHO PacCUUTATh C
X IIOMOIIBI0?

20. BoiBegure ypaBHEHHE UIsi pacdyeTa KOHCTAHTBl XMMHUYECKOTO PaBHOBECHS PEAKIMU C
MOMOIIBIO CTAHJAPTHBIX TEPMOIMHAMUYECKUX BEIMYMH — U3MEHEHHUS SHTANIBIINU U SHTPOIINH.

Bapuanr 3

1. OnummMre NpUHIMI pacyeTa cocTaBa paBHOBECHON CMECH IO MCXOJHOMY COCTaBY M KOHCTAHTE
paBHOBecHs. UTO Takoe TEOPETUUYECKHIA BBIXOJI IPOTYKTa PEAKIINU ?

2. KakoBo BIMsHUE JaBJIECHUS Ha IOJOXKEHHE PAaBHOBECUS PEaKLUi, MPOTEKAIOIIUX B Ia30BOM
¢aze? [IpuBenure mpumep.

3. IlpuBeaute mpumep oOpaTuMoil rereporeHHoi peakuuu. Kakas cyiiecTByeT 3aBUCHUMOCTD
MEXy JaBICHHEM JMCCOLUAIIH U KOHCTAaHTOH pPaBHOBECHS ?

4. Yem OTIMYAIOTCS T'OMOTEHHBIE M TI'eTepOreHHble cucTeMbl? JlailiTe ompenesleHue MOHATUN
«haza» u «kommoneHT». [IpuBeanTe mpumepsl. YTO Takoe YMCIIO HE3aBUCUMBIX KOMIIOHEHTOB ?

5. Uto Takoe YUCIO TepMOJIMHAMUYECKHX CcTemneHel cBoboanl? Cdopmynupyite mpaBuio a3
['uG6ca. PaccumTtaiiTe BapuaHTHOCTH CHCTEME, COCTOALIEH W3 BOJHOIO pacTBOpa caxaposbl B
IPUCYTCTBUH BOASIHOTO Mapa U HAXOAIMICHCS B 3aKPBITOM CTEKISTHHOM COCY/IE.

6. Uro Takoe amarpamma coctosiHus? M300pasute amarpaMmy COCTOSTHHSI OJTHOKOMIOHEHTHOM
CHCTEMBI (Ha IpUMepe BOJIbI) U OMHMILIHTE €€.

7. BriBenute ypaBHeHnue Kumamelipona st ¢a30BbIX NpeBpalieHuil WHIMBUAYAIbHBIX BEIIECTB.
[Tonb3yschk UM, OOBSICHUTE HAKJIOH JIMHUM PAaBHOBECHS KMJKasi BOJa — JieJ B CTOPOHY OCH JaBJIECHUMN
Ha TUarpaMMe COCTOSTHUS BOJIBI.

8. BmiBeaure ypaBHenue Kianeiipona—Kmaysuyca i mpoueccoB HUcHapeHHs (KUICHHS).
[TokaxkuTe, Kak MOYKHO MCIIOJIB30BaTh 3TO YPAaBHEHHE B TEXHOJOTHUECKUX MPOIIecCcax.

9. Onumute npuMeHeHHe TepMmorpaduueckoro aHanuza B (apmauuu. OObsCHUTE (U3UUECKUI
CMBICJI OTJEJIbHBIX YYaCTKOB KPUBBIX OXJIQXKICHHsI HHANBUYAJIbHBIX BEIECTB U OMHAPHBIX CMECEH.
10. U306pa3ute quarpaMmy IjiaBieHUs] HEU30MOP(QHON OMHAPHOM CMECH JIEKapCTBEHHBIX BEIIECTB,
ONUUINTE MPUHLMII €€ MOCTPOEHHs C HCIOJIb30BaHHMEM KpUBBIX oxjaxzaeHus. Copmynupyiite u
OOBSICHUTE TPABUIIO pblYara MpUMEHUTEIBHO K AUarpaMMaM COCTOSTHUS.
11. Wcnone3ys nuarpamMmy IJIaBiIeHUsA, CHOPMYIUPYHUTE TMOHATHE OO0 HIBTEKTUYCCKHUX CMECSX.



[IpuBenute npuMepbl IBTEKTUUYECKUX OWHAPHBIX CMecel JIEKapCTBEHHBIX BEUIECTB (C yKa3zaHUEM
TEMIIEPATYPHI IJIABJICHUS U COCTABA).

12. TlpuBeauTe auarpamMmy TUTABJICHHS OWMHApHOW CMecH, OOpa3yollel B pacriaBe XHMHUYECKOE
coeaunenue. Jlaiite onucanue Bcex ee (a3oBbIX MOJEH U KPUBBIX PABHOBECHS.

13. Onummre TpeyronpbHuk ['m60ca mis oToOpakeHUs: coctaBa TpOMHBIX cMeced. [lokaxute Ha
KOHKPETHOM IIpUMEpPE, KaK € €ro IOMOILBIO OIPEAEIUTh COCTaB CMECH B KOHKPETHOW TOUYKE
JarpaMmbI?

14. Chopmynupyiite 3akoH Payns u BeIBeAMTE €ro MaTeMaTU4ecKoe BbIpakeHue. YTo Ha3bIBaeTcs
uaeanbHbIMU pacTBopamu? [IpuBeaute nmpuMepsl.

15. Kak BbIMISAST AMarpaMMbl “IaBieHHE — COCTaB” U “‘TemIiepaTypa —COCTaB” sl HJCalbHBIX U
JUIsL HenJeallbHbIX pacTBopoB? Chopmynupyiite 3akon [lanbroHa.

16. Copmynupyiite nepsbiii 3akoH KoHnoBanoBa. MmirocTpupyiiTe ero ¢ mOMOIIBIO THATPAMMBI
«JIaBJICHHE — COCTaB».

17. KakoBbl IpUYHHBI OTKJIOHEHUH OT 3aKkoHa Paymns? Kak oHum oroOpakaroTcst Ha Juarpammax
«naBnenne — cocraB»? Cdopmynupyiite BTopoil 3akoH KonoBamoBa. UTo Takoe a3eoTpoOIbI?
IIpuBenuTe NpUMEPSL.

18. OnuimTe CBONCTBA a3€0TPOIA «ITUIIOBBIN CIUPT — BOJA» U CIOCOOBI MOTY4YeHHs a0COTOTHOTO
(100%) crimpra.

19. OnumuTe cnocoObl MEPErOHKU PACTBOPOB ¢ HEOTPAHHUUEHHO PACTBOPUMBIMHU JKUIKOCTSIMHU M UX
oOurre 3akoHoMepHOCTHU. [lokakure ¢ TOMONIBbIO AMArpaMM KUIIEHUS «TEMIIEpaTypa — COCTaB», KaKon
KOMITOHEHT MO3KET OBbITh BBIJIEJICH NIEPETOHKON B YHCTOM BUJE.

20. Kak BBITISIINT JOuarpaMMa COCTOSIHUSL OWHAPHOW CHCTEMBI, COCTOSIIEH M3 OrpaHHYEHHO
pacTBOpUMBIX kuakoctei? Uto takoe kputuueckas temmeparypa pactBopeHus (KTP)? Ilpusemute
npumepsl cMecel ¢ BepxHen KTP.

Bapuanr 4

1. Chopmynupyiite mpaBuio AnekceeBa. M3o0pa3ute quarpamMmmy pacTBOPEHHS CUCTEMBI U3 IBYX
KUAKOCTEH C HW)XKHEW KPUTHUYECKOM TeMmmneparypoil pacrtBopeHus. IlpuBeaure npumMepsl TakuX
CMECEH.

2. OOBsiCHUTE IPUYMHBI U YCIIOBUS OTPAHUYEHHOTO U HEOIPAaHMUEHHOT'O PaCTBOPEHUS KHUIKOCTEH.
IIpuBenuTe NnpuMepsl OTPaHUYEHHO CMEIMBAOIUXCs Kuakocted ¢ aByMsa KTP u omummmre ux
cBoiicTBa. M300pa3ute quarpaMMy pacTBOpEHUs.

3. OnummTe TMEeperoHKy BEMIECTB C BOASHBIM MmapoM. Ha kakoMm 3akoHE OCHOBaH 3TOT Ipolecc?
BriBeauTe ypaBHEHHE Ui pacueTa MOJISIPHON MaccChl IIEPErOHAEMOr0 BEIIECTBA.

4. Onumure TpUMEHEHUE MEPEroHKH ¢ BOJSHBIM MapoM B (¢apmauuu. BeiBeaure ypaBHeHue ais
pacuera k03 PuuneHTa pacxoaa napa.

5. OnummuTe NpUMEHEHHUE KUJIKOCTHOW SKCTPaKIMU B TEXHOJOTUH JiekapcTB. Ha kakom 3akoHe
OCHOBaH 3TOT mporecc? [IpuBenuTe MaTeMaTHUeCKOe BhIpa)KEHUE 3aKOHA. BeiBenuTe ypaBHEHHE AT
BBIUMCJICHHSI CTETIEHU U3BJICUEHUs BEIIECTBA.

6. Cdopmynupyiite 3akoH pacnpenenenuss HepHcra. BeiBenure ypaBHeHHME it pacuera
PAaBHOBECHOW KOHIIEHTPAIIMU AKCTPArMpyeMOTro BEIIECTBA B MCXOIHOM pacTBope (paduHaTe) mocie
OJIHOKPaTHOM M MHOTOKPAaTHBIX ONEPALUNA IKCTPArupOBaHUsI.

7. BeiBeiuTe ypaBHEHHUE NIl BBIYMCIIEHUSI KOJIMYECTBA SKCTPArupoBaHHOIO BemlecTBa. YTo Takoe
CTETIEeHb M3BJICYCHUS IPU KUJKOCTHON IKCTPAKIIUH ?

8. CopmynupyiiTe MOHATHE O PacTBOPAx, O PACTBOPEHHOM BeIIeCTBE W pactBopureie. Kakue
THUIIBI PACTBOPOB CYIIECTBYIOT? [IpuBenuTe pazaruHble CIOCOOB! BHIPAXKEHUSI KOHIICHTPAIUU BEIIECTB
B PacTBOpax.

9. Yto Ha3bIBaeTCs KOJUIMTAaTUBHBIMU CBOWCTBaMH pacTBopoB? Kakme u3 Hux Bbl 3Haere?
Onumure KpUOMETPUYECKHI METOJA OMNpEeNeNTeHUs MOJIIPHOM MacChl PAacTBOPEHHOTO BEIECTBA
(HeanexTponuTa). BeiBenuTe coOTBETCTBYIONIEE ypaBHEHHE. UTO Takoe KPUOCKOITMYECKasi KOHCTaHTa?

10. BeiBeaute ypaBHEHUE ISl BBIYMCICHUS MOJSPHON MacChl PAcTBOPEHHOI'O HEDJIEKTPOIUTA
H0yITHOMETPUYECKHM METOAOM. UTO Takoe 30yInOoCKONnYecKas KOHCTaHTa?



11. B uem 3akmrouaetcs siBiieHHe ocMoca? Kak BEIYMCISIETCS OCMOTHYECKOE JIaBJICHUE B PACTBOPAx
HeanekTponuToB? IlpuBeaure ypaBHenue Banr-I'opda. Onummre OCMOMETPUYECKHA METO[
orpezesieHus: MOJIIPHON MacChl BEIIECTB.

12. KakoBa BelIMYMHA OCMOTHYECKOTO AaBiieHUs KpoBu? llpuBenuTe KiacCUPUKALNUIO PACTBOPOB
M0 BEJIMYMHE OCMOTHYECKOro JaBieHus. Kak B MeAUIIMHE UCTIONb3YIOTCSI CBOMCTBA THIIEPTOHUYECKHIX
pacTtBopoB? UTO Takoe M30TOHHPOBAHUE?

13. Kak BbIuucisieTcsi OCMOTUYECKOE JIaBJICHHE B paCTBOpaX 3JEKTPOIUTOB? BhiBenuTe ypaBHeHuE,
CBSI3BIBAIOIEE M30TOHUYECCKHHA KOA(PPHUIMEHT CO CTENEHbIO TUCCOIHMALNU DJIEKTposuTa. YTO Takoe
Ka)KyIAsiCsl CTETIEeHb TUCCOLMAMU CHIIBHOTO 3JIEKTPOJIUTA U KaK €€ BHIYUCIUTh ?

14. Yto Takoe nu3uc, remonus, miuazmonu3? IlpuBenure npumepbl. YTO Takoe OCMOTHYECKUI
koa(urment? Kak MOKHO paccuuTaTh €ro BEITUIUHY?

15. IlpuBeaute ypaBHEHUS U BBIYUCICHUS W30TOHHYECKOTO KOA(PQHUIMEHTa MO COOTHOIICHHIO
BEJIMYMH OCMOTHUYECKOTO JIaBJICHHS, JICTIPECCUM 3aMep3aHUs U TOBBIIICHUS TEMIEPaTypbl KUICHUS
pPacTBOPOB 3JIEKTPOIUTOB.

16. N3noxute OCHOBHBIE MOJIOKEHHS TEOPUU AIIEKTPOIUTHIECKON AUCCOIUAIIN AppEeHHyca.

17. Uro Ha3bpIBaeTCs CTETEHBIO MUCCOIMALMU U KOHCTAaHTOM JHCCOIMAIUK dJeKTponnTa? Kakum
YpaBHEHHUEM OHHU CBSI3aHbI APYT C IPYrom?

18. Kakue CBOWCTBa pacTBOPUTEISI OINPENENAIOT €ro CIIOCOOHOCTh MOHM3HUPOBATH PACTBOPSIEMOE
BEIIIECTBO?

19. Yto Takoe pH pactBopa? Kak Benmmumna pH cBs3aHa ¢ MOHHBIM IMPOU3BEACHHEM BOJIBI?
Toxaxute Ha mpuMepe pacueT pH 1o konmenTparmu nosos H' 1 HaoGopor.

20. OguHakoBa JIM KOHCTAHTA JUCCOLMAIMM DJIEKTPOJIMTA B PA3IMYHBIX pacTBopHUTensx? OTBer
WUTIOCTPUPYHUTE IPUMEpPaAMHU.

Bapmuant 5

1. Yro Takoe pa3BeneHue pactBopa? BriBenute ypaBHeHHe 3aKOHa pasBefeHus OcTBanbia is
OMHApPHOTO 3JIEKTPOJIMTA.
[Tepeuncnure OCHOBHBIE MTOJIOKEHHS TEOPUH CHUIIBHBIX 3JIEKTPOINTOB JleGas—XoKKes.

2. Uto Takoe aKTUBHOCTh M KOI(D(UIMEHT aKTHBHOCTH OJJIEKTposMTa B pacTBope? Kakum
ypaBHEHHEM aKTUBHOCTh CBA3aHA C KOHIICHTpalei ?

3. Uto Takoe OydepHbie pacTBOphI? BeiBenuTe ypaBHeHHE, cBsi3biBaroiee pH OydepHoro pactBopa
C COOTHOIIEHHEM KOHLEHTpalMid U OOBEMOB PacTBOPOB KOMIIOHEHTOB (Ha MpHUMEpE aleTaTHOro
oydepa).

4. Yro Takoe OydepHass emkocTh pacTtBopa? OnMIINTE NOTEHUMOMETPUYECKHH METol ee
AKCIIEPUMEHTAJILHOTO ONPEIeNIEHNs C MocTpoeHueM rpapuka «pH — odbeM TuTpanTay.

5. Kakue KOMIOHEHTHI KpOBHM co31al0T ee OydepHylo eMKocTh? BbiBenure ypaBHeHHs s
Berunciiennst pH u pOH pactBopos.

6. Uro Takoe MOJBMKHOCTh HOHOB? UeM OHa OTIIMYAETCS OT aOCONIOTHOM CKOPOCTH ABMIKEHHS ?
Kakue noHbI 00J1a1aF0T HANOOJIBIICH TTOBIKHOCTBIO M IIOYEMY ?

7. MaiiTe ompeneneHue yAeIbHOW W HSKBHUBAJICHTHOW 3JIEKTPUUYECKOW MpoBoauMOcTH. Kakum
MaTeMaTHUYeCKUM BBIPAKEHHEM OHM CBSA3aHbl JAPYr C JPYTOM M C DJIEKTPUYECKHM CONMPOTHBICHUEM
pacTBopa?

8. Uro Takoe SKBUBAJICHTHAS DJJICKTPUYECKas IMPOBOAMMOCTH TPU OECKOHEYHOM pa3BEICHHH?
[TpuBeauTe npumep ee pacuera ¢ nomouibio 3akoHa Konspayma. ChopmMyaupyinTe 3TOT 3aKOH.

9. Uro takoe koHaykTomeTpus? Kak ¢ MOMOIIbIO NaHHBIX KOHIYKTOMETPHUYECKHUX H3MEpEeHUH
MOYKHO PAacCUUTATh CTENEHb U KOHCTAHTY JUCCONMALUH (MOHU3ALMH) CI1a00ro 3JIEKTPoInTa?

10. Onummre TPUHIMI KOHAYKTOMETPHYECKOTO THUTpOBaHHs. [IpuBemuTe THIBI KPHUBBIX
TUTPOBAHUSA JJIS CITy4aeB CUIIBHBIX M CJa0bIX KUCIOT U OCHOBAHUH, a TAK)Ke UX CMeceH.

11. Uznoxure 3akonbl Dapajes Ais dJIEKTPoIIn3a.

12.Yto Ttakoe snexkTpon? M3 uyero COCTOMT ranbBaHudeckas lenb? Kak yCcTpoeH XHUMHMYECKHi
HMCTOYHHK TOKA (TaJbBAHMYECKHUH DJIEMEHT)?

13. Yro Ha3bIBaeTCAd D3JICKTPOXUMHUECKUMH pEaKIUsIMH M B YE€M HUX OTJIMYHME OT JPYTux



OKHCIIUTEIbHO—BOCCTAHOBUTEIbHBIX PEAKIININ?

14. Kak Ha3bIBaIOTCS AJIEKTPO/IbI, HA KOTOPBIX IPOUCXOAUT pEaKLUsl BOCCTAHOBIEHUS M Ha KOTOPBIX
uaeT peakuus okuciaeHus? Kak 3apsikeHbl aHOJ M KaToA B 3JEKTPOJU3EpPEe M B TalIbBAHUYECKOM
3NIeMEHTE?

15. Kakue mnoTeHumanbl M Ha KakuX IIOBEPXHOCTAX pas3jiena BO3HUKAOT B paboTarolieM
rajJbBaHMYECKOM 3JieMeHTe? Kakue u3 HUX MEHIaroT MPH AJIEKTPOXUMHUYECKUX M3MEPEHUAX U KaK UX
MOYKHO YCTPaHUTbh?

16. OnumuTte yCTpOHCTBO M NIpPUMEHEHHE OJIIEKTPOIOB IEpBOro poxa. llpuBenurte mnpumepsl
JIEKTPOJHBIX PEAKLUH, TPOTEKAIOIIUX HAa HUX, U (POPMYIIbI 3aIIMCU 3JIEKTPOIOB.

17. Onumure ycTpOICTBO M NIPHUMEHEHHUE 3IIEKTPOAOB BTOporo poxa. llpuBeaure mnpumepsl
JIEKTPOJHBIX PEAKIIMN POTEKAIOLIUX Ha HUX, U (POPMYJIBI 3aIIUCH JIEKTPOJIOB.

18. Omummre YCTpOWCTBO M MPHUMEHEHHE BOJOPOJHOIO 3JEKTpoja. UTo Takoe cTaHAapTHBIHA
BOJOPOHEIH d1ekTpon? Uemy paBeH ero norenuuai npu 25°C?

19. UYro Takoe 3NEKTPOABIKYIIAs CHJIa TalbBaHMYECKoro siemeHta? Kak ee paccuumraTh C
IIOMOIIBIO  JIEKTPOIHBIX moTeHnuanoB? Kakum ypaBHenwem DJIC cBszana ¢ AG® peakuuu,
IPOTEKAOIIEH B AIIeMEHTE?

20.BriBeure ypaBHeHue HepHcra Uit pacuera 3JEKTPOABHXKYLIEH CHJIbI TaJlbBAaHUYECKOTO
AJIEMEHTA U MOTEHIMAJIOB OTAEJIbHBIX AIEKTPOI0B.

Bapuanr 6

1. Yro Ha3bpIBaeTCsl CTAHAAPTHOM SIIEKTPOABIKYIIECH cuimoi? Kak oHa cBs3aHa ¢ KOHCTAaHTOH
PaBHOBECHsI PEAKIMH, IPOTEKAOLIEH B raJIbBAHUUECKOM JIEMEHTE?

2. Kakue rampBaHMYECKHE D3JIEMEHTBHI HA3bIBAIOTCS KOHIEHTpPAIMOHHBIMH? Kakue BeTMunHBI
MOYKHO OTIPEJIeIUTh C UX IMOMOIIbIO?

3. UTo TaKkoe OKHCIMTEIHHO—BOCCTAHOBHUTEIBHBIE AJIEKTPOJBl M TaJbBAHHYECKUE DIIEMEHTHI?
Kakune BeIMYMHBI MOKHO ONPENEIUTh C UX TIOMOIIbIO?

4. Yto Takoe noreHnmometpusi? Kakne moteHnnoMerpudeckie MeToas! Bel 3HaeTe?

5. OnummTe ycTpoicTBO CTEKITHHOIO 3JIEKTPOo/1a ¥ MpUHLMN JieiictBus pH—metpa.

6. Uro Ha3pIBaeTCs XMMHUYECKOH KHHETHKOW? I[IpuBenuTe ompenereHune cCpeiHed W MUCTUHHOU
CKOPOCTH XUMUYECKOH PEAKIINH.

7. Kak U3MeHsI0TCS CKOPOCTh XMMHUECKON peakluu U KOHIIEHTPAUN Pearupyroumx BEIecTB BO
Bpemenu? [IpuBeaure rpaguueckue 3aBUCHMOCTH.

8. M3nmoxuTe 3aKOH JCUCTBYIONIMX MAacC W TNPHUBEIUTE €ro MaTeMaTHYecKoe BhIpakeHue. Uto
TaKO€ KOHCTaHTa CKOPOCTU?

9. Yto Takoe MOJEKYIIPHOCTh XUMUIECKOH peakiuu? V3moxkuTe KHHETHYECKYIO KITacCU(DUKALIUIO
XUMHYECKHMX PEAKIMI Ha OCHOBE MX MOJIEKYIISIpHOCTH. [IprBennTe npuMepsl.

10. Yro Ttakoe mOpsmOK XMMHUYecKod peaknuu? Kak oH ompenemsercs? B kakux ciaydasx
KUHETHUYECKHUI MOPATAOK Peakluu paBeH MoseKynsapHocTH ? [IpuBenure npumepsl.

11. Mo’xHO JI1 IO HAallMCAaHHOMY YpaBHEHUIO XMMHUYECKOI peakluy MpecKa3aTh €€ KHHETUYeCKUi
nops10K? UTo Ha3bIBaeTCs peakUsIMH IICEBAONOpsAKa (IICEBIOMOJIEKYISIPHOCTH)?

12. B xakux cirydasix KHHETUYECKHI MOPSIOK PEeaKIMu BhIpaxkaeTcst IpoOHON BenmmunHoi ? Kakue
IPOIIECChl OTHOCSATCS K peaklusM HyneBoro nopsaaka? [Ipusenute npumep.

13. BeiBemuTe 1 poaHATM3UPYHTE KHHETUIECKOE YpaBHEHHUE [T PEAKIIUU TIEPBOTO MOPSIKA.

14. TlpuBenute W NpoaHAIM3UPYHTE KUHETHUYECKHE YpaBHEHHs pEakIMil BTOPOro MOps]Ka MpU
OJIMHAKOBBIX U PA3JINYHBIX HAYAIbHBIX KOHIEHTPAILUSIX PEareHTOB.

15. Yto Takoe mepuos MONYNpEeBPaLIeHUs] U KaK OH CBSI3aH C KOHCTAHTOM CKOPOCTH JJIsl peakiuui
IIEPBOT0 U BTOPOIO NOpsiika? B kakoM cilydae OH 3aBUCHUT OT KOHLIEHTPALUH ?

16. Kakue MeTopI IPUMEHSIOTCS IS OTIPEIEICHUS TIOPSIIKA PEaKLIUH ?

17. Kak BiusieT TeMmrepaTypa Ha CKOPOCTh XuMHueckod peaknun? ChopMynmupyiTe TpaBHIIO
Bant-Todda. Kak Berarcauts TemneparypHslii KoddduuneHT?

18. IlpuBenuTe W mpoaHanU3upyilTe ypaBHeHHE AppeHuyca. OObsICHUTE (DUINYECKHUA CMBICIT



BEJIMYMH, BXOSIINUX B HETO.

19. Yrto HazmpiBaeTcs sHeprueil aktuBaruu peakiuu? OObsicHuTe ee (u3uueckuii cmpica. Ha
OCHOBaHUU KaKHX JAHHBIX MOXKHO PaCCUMTATh SHEPTUIO aKTUBALIUU ?

20. Yto Takoe TtemrepaTypHbli KOX(pQUIMEHT ckopocTu peakiuu? Kak ero paccuutarh?
ChopmynupyiiTe NpaBujIoO YBEIMYEHHS CKOPOCTH PEAKLIMY ¢ yBeaMYeHreM Temmeparypsl Ha 10°C.

Bapuant 7

1. Ha ocHoBe Kkakoro mpaBuia pa3pabOTaH METOJA YCKOPEHHOIO CTapeHHs Uil OINpeleleHus
CPOKOB F'OJTHOCTH JIeKapcTB? B yeM ero npenmyIecTsa rnepej KI1acCUH4eCKuM METOI0M?

2. I310>xuT€ OCHOBHBIE NIOJIOKEHNS TEOPUH aKTUBHBIX COYIapEHUH.

3. MW3moxuTe OCHOBHBIE TIOJOXKEHUS TEOPHUH TEPEXOAHOTO COCTOSHHUSA. UTO  Takoe
AKTUBUPOBAHHBIM KOMILIEKC?

4. Kakue peaklny Ha3bIBAIOTCS MapauiebHbIMUA? [IpuBeinTe MpUMeEpHI.

5. IlpuBemute mnpumepsl mocienoBareibHbIX peakiuid. Iloctpoiite rpaduk 3aBUCHMMOCTH
KOHLEHTPALMU pearupyronix BEIIECTB OT BPEMEHHU B IIOCIIEJ0BATEIbHON PEAKIUH.

6. Ilepeuncnure XapakTepHble NMPU3HAKU M OCOOEHHOCTH MLENHBIX peakuuil. K kakomy Ttumy
[EMHBIX PEaKIUi OTHOCUTCS OKHCIICHHE KUPOB MPH KOHTAKTE UX C BO3yXOM?

7. YUto takoe oOparumsle peakuuu? [Ipusenute npumepsl. Kak cBsi3aHbl MeXy cOO0H CKOPOCTH
IpsSMO 1 00paTHON peakiuii?

8. OnuimnTe 0OCHOBHBIE OCOOCHHOCTHU MPOTEKAHUS TeTepOreHHbIX peakuuil. [IpuBenuTe npumepsl.

9. Yro Takoe karanm3? Kakue BemecTBa Ha3bIBAIOTCS Karanu3aropamu? B dem 3axmrouaercs
IpUYMHA KaTaTuTHYeCKoro AecTBusA? Kak BIuser katain3atop Ha SHEPTUI0 aKTUBALIMU PEAKLIUH ?

10. Ilepeuncnure OCHOBHBIC MPHU3HAKH, OTIMYAIONIMNE TOMOTCHHBIM W TETEPOTCHHBIN KaTajus3.
Onummre Ha NpUMepe KUCIOTHO—OCHOBHBIN KaTalu3.

11. MUznoxxute OCHOBHBIE TOJOXKEHUS TEOpUl (MYJIbTUIJIETHOM, AaKTHBHBIX aHCaMOlei,
3JIEKTPOHHOM ) FeTePOreHHOro KaTain3a.

12. Yro Takoe uHrn6uTops? [IpuBennuTe npuMepsl IEHCTBHS U MCIIOJIB30BaHUS HHTHOUTOPOB.

13. Yrto Takoe ¢epments? Kakue ¢epmenTsl Bbl 3HaeTe? B dyem 3akirodaercs TIJlaBHas
0COOCHHOCTh ()EPMEHTATUBHOTO KaTayin3a?

14. OnumuTe cxeMaTHYeCKH MeXaHu3M (epMEHTATUBHOTO KaTaln3a.

15. Yro Ttakoe ¢oroxumuueckne peakuuu? Kakme cragum (QOTOXMMHYECKHX pPEaKIHH BaMm
u3BecTHbI? [lpuBenure mpumMepsl peakuuii ¢ portoaktuamueid. Kak cBer BiuseT Ha CpPOK TOAHOCTH
JeKapCcTB?

16. M3noxure 3akoH (HOTOXMMUYECKOH SKBHUBAJIEHTHOCTH ODWHIITEHHAa. YTO Takoe KBaHTOBBIN
BBIXO?

17. Copmynupyiite dporoxumuueckue 3akonsl I'porryca—/lpeiinepa u bynsena—Pocko. [Touemy
HEKOTOPBIE PEaKkIui TPeOYIOT MPUMEHEHHs ceHcHOmm3aTopoB? Kakyro posb urpaer xJopoguur B
dbotocunTe3e?

Ipumepnbiii Komniekm 3a0anuii 0131 KOHMPOILHBIX padom no oucyunaune «Pusuueckan
XUMUA»

Bapmuanr 1

1. HanumuTe ypaBHEHHE peakIMy cropaHus BemiecTBa (Tabi.l). Beiunciaure cTaHmapTHYIO TEIUIOTY
o0pa3oBaHMs BEILECTBA, €CIM M3BECTHA €ro CTaHAapTHas TerioTra cropanus. IIpoaykTel ropenus
UMEIOT CJIEIYIONINE TEIIOThI 0Opa3oBanus (k//Moub):
AHOf coxr) = -393,51; AHOf H20(x) = -285,84; AHOf N2(r) = 0.
Tabmuma 1



CrangapTHas
No 3amaun BemectBo TenjaoTa
CTOpaHUs,
k/[x/Monb
1 Moueuna CH4ON; (1) —632,20
2 Anermiien CoHs (1) -1299,63
3 Metan CHy (1) -890,31
4 Hadramun CipHg (T) -5156,78
5 ben3zon CeHg (k) -3267,58
6 Ykcycnas kucinora CoH,0, (k) -874,58
7 Anteron C3HgO (k) -1785,73
8 nunepun C3HgO () -1661,05
9 ®denon CgHgO (1) -3063,52
10 I'mroxo3a CgH1206 (T) -2802,04
11 Caxapo3za C12H2,01; (1) -5646,73

2. ITpu 298 K naBnenus mapa xysopodopma u TeTpaxJiOpMeTaHa paBHBI COOTBETCTBEHHO 265444 u
15265,4 Ila. [Tonarasi, 4TO >KUIKOCTH 00Pa3ylOT HAeaIbHBIA PacTBOp, onpeaenute 1ia cmecu (1 Mob
CHCI3+ 2 momst CCly):

a) MOJIBHBIE JTOJIH 000MX KOMIIOHCHTOB B CMECH,

0) mapuuanbHbIe JaBICHUS 000UX KOMIIOHEHTOB;

B) o0111ee JaBJIeHHE TTapa HaJl pAaCTBOPOM.
3. DTaHON M METaHOJ 00pa3ylT pacTBOpHI, Onm3kue K uaeanbHbIM. [Ipu 293 K naBnenue mapa Haj
YUCTBIM 3TaHOJOM paBHO 5932.8 Ila, Hax yucteiM MeTaHosoM —11825,6 Ila. Beruucnoure anga cmecu
100 r metanona u 200 r 3TaHona

a) MOJIbHBIE JIOJIM KOMITIOHEHTOB B PacTBOPE;

0) mapuuanpHbIe U o0IIIee JaBICHUE Tapa;

B) MOJIbHYIO JIOJII0O METaHOJIa B Tapax.
4. Tlpu HOpMAILHOM aTMOC(EPHOM JaBJIeHWHM Boja 3akumaer mpu Temreparype 100°C. Tpu kakom
JIaBJIEHMH TEMIIEPATYPa KUIIEHHs €€ MOXET ObITh cHukeHa 10 90°C? MonbHas TEmioTa MCIapeHus
pasna 40660 [>x/MoIb.
5. IIpum 373 K un 1,01325x10° Ila mombHas TemwioTa ucrapenus Boawsl paBHa 40660 [[x/MOb.
MounbHsblil 00beM xuakon Boasl 0,01878 n/momnb, a MonbHBIM 00beM mapa 30,115 n/mons. B xakom
HaIpaBJICHUU U Ha CKOJIBKO M3MEHHTCS JIaBJICHWE TPU TOHIKCHHH TEMIIEpaTypbl KHICHHUS Ha S5
rpagycoB?

Bapmuanr 2
1. Beruncnute TemmepaTypy KUIIEHUS BOAHOTO PacTBOpa, €CIU JaBJICHHE B PEAKTOPE MPEBBIIIACT

atMocdepHoe B 2 pasza. MonbHas TeruoTa ucnapenus Boxasl 40660 JIx/Monb. YaenbHbI 00beM
JKUJKOW BOJIBI paBeH | JI/KT, BOJISHOTO Mapa — 1,673><103 JI/KT.

2. Ilpu kaxoii Temneparype OyAeT KUIETh AUCTUUIMPOBAHHAS BOJA, €CIIM aTMOC(epHOe TaBICHUE



cHu3uTCs 10 720 MM pt. cT. (95991,8 [1a)? MonbHas TemioTa ucrnapeHus BOAbl Ipu 3ToM paBHa 41597
JK/MOTTB.

3. Opranuueckoe BeLIECTBO, MPAKTUYECKHM HEPACTBOPUMOE B BOJE, IEPErOHSJIOCH C BOJSHBIM
apoM IpH HOpMabHOM aTMocdepHoM nasiennu mpu 98,4°C. Coxepkanue ero B Konjencare 23,1%
(macc.). Ompenenure MOJISIPHYIO MacCy BEIIeCTBAa M IMAapUUAIbHOE JIaBJICHUE €ro Imnapa Ipu
TeMIepaType MeperoHKu, €Ciu NapuuaibHOE 1aBJICHUE HACBIIIIEHHOTO mapa BoAbl paBHO 95658,5 Ila.

4. JIns OYMCTKH aHWIMHA OT IpPHUMECEH €ro MEperoHsIOT ¢ BOASHBIM IMapoM IpU HOPMAIbHOM
arMocdepHOM naBienuu u temieparype 98,4°C. IapuuansHoe JaBieHUe mapa BOAbI IPU 3TOM PaBHO
96258,5 I1a. Beruncnute pacxos napa Ha 1 Kr aHWIMHA.

5. HadranuH neperoHsOT ¢ BOASHBIM IApOM IpHU 1,01325x10° Ila npu 99,3°C. Ckonbko
HadTanuHa meperonsercs ¢ 1 kr mapa? [lapnuanbHoe naBieHHE Tapa BOJBI IPHU TeMIEpaType

neperonku pasHo 0,98971 x10° Ia.

Bapuant 3
1. Berunciiure AH, AU, AG® u AA° B CTaHIapTHBIX YCIOBHMSX [UIsl PEAKLIUIA, IIPUBEAECHHBIX B Ta0I. 1.

OHpe,I[eJ'II/ITe, B KaKOM HalIpaBJICHHHA nouaeT peaKnusi. H606XOI[I/IMBIC I pacucTa JaHHBIC B3SATh U3

IIpunoxenus.
Tabauua 1
Ne VpaBHEHHE peaKIMU Ne VpaBHEHHE PeAKIMU
3aJauu 3aJa4du
12 2H, + CO & CH30H(F) 18 CO, + 4H;, «>CH;4 +2H20(r)
13 C,Hg <> CoHs + Hy 19 CH4 + CO, «<2CO + 2H;,
14 C+ HzO(r) —CO + H» 20 CO + HzO(r) ~CO, +H,
15 4HC|+02(—)2H20(>K) +2Cl, 21 CO +3H, «CH4 + HzO(r)
16 2NO, <>2NO + O, 22 250, + O, <2503
17 SO, + Cl, &S0,Cl,

2. Opranndeckoe BemecTBO ¢ MosisipHOH Maccoil 300 meperoHsercss Npu HOPMAIbHOM
aTMOCCbepHOM JaBJICHUMW C BOJJIHBIM IIapOM. Hapunam,Hoe JaBJICHUC TIIapa BEIICCTBaA IIpH
Temneparype neperonku pasHo 17731,8 Ila. PaccuuraiiTe Maccy BOASHOTO mapa, HEOOXOAMMOTO st
NIEPETOHKY | KI BemiecTna.

3. HutpobeHnzon neperoHsercsi ¢ BOASHBIM MapOM IMPU HOPMAIBHOM aTMOC()EpHOM JaBIEHUH MPU
99,3°C. [TapuuaneHoe naBneHue mnapa Boasl npu 3ToM paBHO 98971 Ila. Paccumraiite pacxon
BOJISIHOTO ITapa Ha 1 KT moiy4aemMoro B KOHAEHcaTe HUTPOOeH301a.

4. Beipazute BceMHU W3BECTHBIMU Bam crmocobamMu KOHIIEHTpAIUIO CEpHOM KUCIOTHI B 20% BOIHOM
pactBope. [ImoTHOCTE pacTBOpa 1,145x10°% kr/v’.

5. Berunciure pH OydepHoro pactBopa, MOITYy4EeHHOTO CMEIICHHEM paBHBIX o0beMoB 0,2 M
pactBopa ammuaka u 0,2 M pactBopa Xnopuaa aMmmonus. UeMy paBHBI KOHIeHTpanuu HoHoB H' u

OH™ B »TOM pactBope?



Bapuanr 4

1. PaccunTaiite TeruoBoii addekt peakuu (tadn. 1) npu Temneparypax 500 u 700 K u naBinenuun

1,0133x10° Ia, HCIIoNb3ys ypaBHeHUE Kupxroda 11t HeO0IbIIOro TeMIepaTypHOTO HHTEpBaJa.

Tabnuma 1

Ne YpaBHEHHE peakuu Ne YpaBHeHHE peakuuu
3aaun 3a1auu

23 2H, + CO = CHgoH(r) 31 CO +Cl, ZCOC|2(F)

24 NH4Cl =NH; + HCI 32 CO, + H, =CO + HzO(r)

25 2NO, =2NO + O, 33 2C0O, =2CO + Oy

26 N,O4 =2NO, 34 CH4 + CO, =2CO + 2H;

27 MQ(OH)z(FMgO(T)"‘HzO(r) 35 C2H5OH(F) =C2H4 + HZO(F)

28 250, + O, = 2803@) 36 CH3CHO(F)+H2:C2H5OH(F)

29 SO, + Cl, =SO,Cl, 37 C6H6(F) + 3H, :Cele(F)

30 CO +3H, =CH4 + Hzo(r)

2. Beruucnute pH OydepHOro pactBopa, MONYY4EHHOTO CMENIEHHEeM paBHbIX 00BemoB 0,2 M
pacTBopa ammuaka 1 0,2 M pacTBopa xjopuaa aMMoHus. UeMy paBHBEI KOHIEHTparmu uoHoB H' n
OH' B »TOM pactBope?

3. PaccunTtaiite 00BEeMbl pPacTBOPOB YKCYCHOW KHCJIOTBI M almeraTa HaTpus (C OAMHAKOBOU
KOHIIEHTpaIuen), HeoOxoaumble it mpurotosienus 30 mi 6ydepnoro pactopa ¢ pH=4,5.

4. DxBUBaJICHTHAs AeKTpuueckas mpoBoauMocTh 0,117 M pacTBopa yKCYCHOM KUCTOTHI TIPH 25°C
paBHa 4,815 Owm ‘em®Mmonb . Paccumraiite crenens mucconmanun CH3COOH B sTOoM pacTBope,
KOHCTaHTy ee auccouuanuu u pK,. IlogsuxHOCTH HOHOB BOJOpO/Ia U alleTaTa mpH 3TOi TemrepaTrype
COOTBETCTBEHHO paBHbI 349,8 u 40,9 Om ‘em?mons 2,

5. B BogHom pactBope o0bemoMm 1 1 conepxkutcs 5 r monounoit kucinorst CH3CH(OH)COOH.
KoHcTaHTa nucconmany MOJIOYHON KUCIIOTHI IIPH 25°%C paBHa 1,36x107. UYemy paBHA KOHLEHTpaLus
MOHOB Boziopoza B pactBope? Kakos ero pH?

Bapuanr 5

1. Tlone3ysice naHHBIMU [IpuinokeHHs, BBIYUCIUTE AG® u AA° s XUMHUYECKUX peakuui,

NpuBeIeHHbIX B Tabm. 1. VYkaxuTe HanpaBieHHe NpoTekaHus peakuuu. Paccumraiite K, m K¢

peakuuu.
Tab6muna 1
Ne YpaBHeHHE peakuuu Ne YpaBHEHUE peakuuu
3a]a4n 3a/1a41

38 2HC|(1-) <> H2(r) + Clz(r) 44 CH3CHO(F)+H2(—)C2H5OH(>K)




39 MgC03(T) <—>MgO(T) + COz(r) 45 C2H5OH(>K(—)C2H4+H20(;K)
40 Mg(OH)z(T)+C02(—>MgCO3(T)+ 46 C,Hg <>CoHs + Hy
+H200
41 CaCz(T) + 3C0(r) (—)C&CO3(T) +4C 47 CO+Clhe COClz(r)
42 Fe304(T) + 4H2(F) > 3Fe(T) + 4H20(r) 48 250, + O, (—)2803(r)
43 CaC2(T)+2H20(>K<—>Ca(OH)2(T)+
+C2H2(r)

2. B BogHOM pacTBOpe B IPUCYTCTBUM HOHOB BOJIOPOJIa KOHCTAHTA CKOPOCTH PEAKIIMM TMAPOIU3a
YKCYCHOMETHIIOBOTO 3(pupa
CH3COOCH;3 + H,0 = CH3COOH + CH3;0H
npu remmeparype 25°C pasua 0,653x10 % mun . PaccunTaiite:
a) 4yeMy paBHa KOHIIEHTpAIHs HENpopearupoBaBHIero d(Hpa MO UCTEYCHHH 25 MUHYT OT Hayaja
peaKLuu;
0) BpeMs1, B T€YEHHE KOTOPOT0 IMAPOIM3YETCs TOJOBUHA B3ATOr0 3hupa.
Hcxonnas koHueHTpanms s¢upa — 1,2 monb/n. [Topsgok peaknu paBeH eIuHHLIE.

3. DKBUBaJICHTHAs HJIEKTPUYECKas IPOBOJIUMOCTh NPU OECKOHEYHOM pa3BEICHUH MUKpaTa KaJus
nipu 25°C pasra 103,9 7 OM ‘cM*MoIIb ", OABIKHOCTE HOHA Kanust 76,0 Ov ‘cm?Mons . Paccunraiite
HOJBMKHOCTh MHUKpaT—HoHa. KakoBa Oy/eT 3KBUBaJIEHTHAs 3JIEKTpUYecKas MPOBOJUMOCTb PacTBOpa,
B KOTOPOM CTETIeHb JMCCOIMAIINY MUKpaTa Kajus pasaa 0,27

4. PaccumTaiiTe CKOPOCTb PeaKIUU

Na,S,03+H,S0, — Na,S0O4+S0O,+H,0+S
B pacTBOpe ¢ HadaJlbHOW KOHLEHTpaiuei Tuocynbdara Hatpus 0,05 mowit u cepHoit kuciotsl 0,04
MOE1B MOMEHT, KOTJla KOHIIEHTpAIUs THOCYIb(aTa HaTpUsl YMEHbIIUTCA B 2 pasa.
KoncranTta ckopoctu 0,05¢ . (Peakumst umeeT mepBbId MOPAIOK MO THOCYJIb(ATy HATPUS U HYJIEBOU
MOPSIZIOK 110 CEPHOU KHCIIOTE.
5. Peakuus mepBoro mopsaka mpoxoauT Ha 30% 3a 35 muH. KakoBa CKOpPOCTh peakuuu Npu

KOHIIEHTpaluu pearupyroriero semectsa 0,01 mons/n?
Bapuanr 6

1. Onpenenure cocTaB peakLIMOHHOM cMecH (B MOJIsIX) rpH paBHoBecuu it peakiun: CH3COOH
+ CoHsOH = CH3COOC;Hs + H0O. CocraBel HCXOIHOW CMECH M KOHCTAaHTBI paBHOBecHsa K, npu
pas3INYHbBIX YCIOBUAX NIPUBEICHBI B Ta0I. 1.

Tab6muna 1




No 3agaun K, HcxomgHoe unciio Mojiei
YKCYCHOM KHCIIOTBI criipTa
49 1 1 1
50 1 2 1
51 1 1 2
52 2 1 1
53 2 2 1

2. Koncranra ckopoctu peakiun HCHO+H,0,=HCOOH+H,0 npu Temneparype 50°C paBHa
0,7544 MHUH . PaccuurarTh:
a) yemy OyJeT paBHa KOHIICHTpAIKs NEPOKCH A BOAOPoAa yepe3 S0 MUHYT TMOciie Havalla peakiuy;
0) Bpemsi, B T€UEHHE KOTOPOT0 IPOpearupyeT MojgoBUHA B3SATOro (hopManbaeruia.
HauanpHbie KoHIIEHTpaluu peareHToB paBHbI 0,5 Momb/n. [lopsanok peakiuu paBeH 2.

3. Peakmus A—B sBusercs peakiueil mepBoro mopsaka. Uepe3 kakoe BpeMsl KOHIIGHTPALUS
BemiecTBa A coctaButT 40% OT HaYaIbHOM, €CITU BpeMs MOJIyIpeBpalleHus peakuu paBHo 40 MuH?

4. BblunciauTe 3KBUBAJICHTHYIO U YAEIbHYIO 3ekTpuueckue nposoaumoctu 0,03 M CH3COOH
npu 250C, eciad A,=390,7 Om v’moms L 1 oKa=4,75.

5. PaccuuTaiiTe mnepuoj] MONYNPEBpAIICHUs] PEaKIUU OMBUICHUS MeETuialleTata B pacTBOpe
ruapokcuaa Hatpus npu 298 K, eciam ee KOHCTaHTa CKOpPOCTH IIpHM 3TOW TeMmmeparype paBHa 11,5
MHH *, a HaqalbHas KOHIIEHTpaIus Kaxaoro pearenra pasHa 0,03 moinp/i1. [Topsiiok peakiuu paseH 2.

Bapuanr 7
1. KakoBa creneHb AUCCOLMAIIUMM CIa00Tr0 3JIEKTPOJIUTA B BOJHOM pacTBOpe ¢ KoHLeHTparueid C?

Paccuuraiite pH pactBopa. (JlanHble B35Th U3 Ta0I. 1).

Tabmuna 1

No DNEKTPOITUT C, monp/n | K, oK
3a7auu

98 NHzeH,O 0,10 - 4,75
99 CH,=CHCOOH 0,05 4,26 -
100 CeHsCOOH 0,02 4,18 —
101 C4H,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. KoHcraHTa cKOpOCTH THIpOJM3a HOBOKanHAa B BOJHOM pacTBope mpu 313 K pasna 0,66 cnyl,
SHEPrusl aKTUBAIUMKU peakiuu paBHa 55,2 kJ[/Monb. CKOJIBKO MPOLIEHTOB HOBOKAaWHA PA3JIOKUTCS 3a
10 nueit xpanenus npu 293 K?

3. Peaknuus mepBoro mopsijika mpoTekaeT npu 25°C Ha 30% 3a 30 MUHYT, a TIpH 40°C3a 5 MUHYT.
PaccuuTaiiTe 3HEPru0 aKTUBALMK 3TON PEAKLUU.

4. PactBop caxapo3bl ¢ KoHueHtpanued 0,3 Moas/nm B Kucioi cpene B TedeHwe 30 MuH
unBeptupyercs Ha 33%. Uepes kakoe BpeMs uaBeptupyercs 80% u 90% caxapo3si?

5. Paznoxkenue NOs siBiIsIeTCSl peakiyeil mepBoro mopsijaka, KOHCTaHTa CKOPOCTH KOTOPOM paBHA

0,002 mus npu 300°C. Onpenenute, ckoibko npouertoB N,Os pasioxkuTes 3a 2 yaca.

Bapuanr 8

1. PaccuuraiiTe u3MeHeHnue >Hepruu [ m60ca U KOHCTaHTY PAaBHOBECHUS PEAKIIMH, MPOTEKAIOIIEH B

raJbBaHUYECKOM AJIEMEHTE IIPU 25°C 1o nanneM Tabu. 11.

Tabmmma 11.

No 3agaumn Peaknus 2J1C, B
118 Zn+2AgCl«>ZnCl+2Ag 1,015
119 Zn+2Ag0<«>Zn0O+Ag,0 1,83
120 Ag+2Hg,Cl,«<>AgCl+Hg 0,0455
121 Cd+PbCl,«»>CdCl,+Pb 0,188

2. Koncranra ckopoctu peakuun CO+H,O=CO,+H, npu temmneparype 40°C pasna 8,15x10°°

MuH *. HauanbHble koHnentpanuu CO u H,O — no 2 monw/n. Paccuwnraiite:
a) B TEYCHHE KAaKOTO BPEMEHU KOHIICHTPAIIMH PEareHTOB CHU3ATCS 10 1 MONb/1?
0) yemy OyIyT paBHBI KOHIIEHTPAIIMU peareHToB yepe3 30 MUHYT Mociie Havana peaKkiiuu ?
[Topsiiok peakiuu CYUTATh PABHBIM MOJICKYJIIPHOCTH.

3. B HekoTopoil MOHOMOJICKYJISIPHOW PEakIMu TOJOBHHA BEIISCTBA pasyiaraetcs 3a 17 MHHYT.
CKoIbKO BpeMeHU Heo0XoauMo Jtst pasnokenus 90% ero nepBoHa4aaIbLHOTO KOJTUYECTBA?

4. B TedeHHe KaKOTO BpEMEHH 4epe3 pacTBOp Cyhb(hara MeIu Haa0 MPOMycKaTh TOK cuiion 1,2 A,
YTOOBI BBIIEIUTE U3 HETO 3,2 T MeIH?

5. Bo ckonbko pa3 yBeIMUUTCS CKOPOCTh Pa3iio’KeHUs JIEKaPCTBEHHOTO BEIIECTBA MPHU MOBBIILICHUU

temreparypsl ot 25 1o 100°C, eciu sHeprust akTuBauu pasaa 12561 J[x/mMons?



Bapuant 9

1. B Tabun. 1 npuBeneHbl 3HAYCHUSI KOHCTAHT CKOpocTH peakimid Ky u Ky mpu temneparypax T u To.
Bpluncnure KOHCTaHTY CKOpPOCTH 3aJaHHOW peakuuu npu Temmeparype Tz v onpenenure, CKOIbKO
BELIECTBA NPOpEarupyer KO BpPeMEHM {, eclii HadalbHbIE KOHLEHTPALMHA PEArupyOIUX BEIIECTB

OJIMHAKOBBI U PABHbI Co. HOpHI[OK PE€aKuU CUNTATh PaBHBIM MOJICKYJIAPHOCTH.

Tabmuna 1
Ne
3a1a Peaxnus T4, ky T, °C ks T3, °C t, Co,
-4y °C MHUH | MOJIB/I
150 2HI — H,+1> 356 | 8,09xx 389 | 5,88xx 374 68 2,5
107 10
151 2NO = N,+0» 978 1073 1252 | 47059 900 40 15
152 2NO,=2NO+0, 600 83,9 640 407 620 60 2,0

2. Bo ckompko pa3 morpeOyercsi Ooible BpeMeHH, 4TOOBI B MOHOMOJICKYJISIPHON pEaKIHH
npopearupoBaio 99,9% HCX0IHOTO BEIIECTBA, 10 CPABHEHHIO C TEM BPEMEHEM, KOTOPOE HEOOXOIMO

Ha IICPBYIO IMOJIOBUHY peaKHI/II/I?

3. Peakumsa nmepsBoro mopsaka mpoxoaut Ha 15 % 3a 25 muH. KakoBa CKOpOCTh peakinu IIpu
p p p p p p

KOHIIEHTpAIMHU pearupyromniero semectsa 0,1 Moib/n?

4. B TeueHMe KaKOro BPEMEHHU Yepe3 pacTBOp cyib(aTa LIMKa HAJ0 MPOIMYCKaTh TOK CHIoi 1,6 A,

YTOOBI BBIIEIUTE U3 HEro 6,2 T IIUHKA?

5. Peakius BTOpOro mopsijika mpoTeKaeT mpu 30°C na 40% 3a 20 MUHYT, a TIpU 10°C 3a 5 MUHYT.

Paccunraiite sHEpPIHUIO aKTUBALMU 3TOW PEAKIIUH.
Bapuant 10

1. B Tabn. 1 mpuBeneHbl 3HaU€HUS KOHCTAaHT CKOPOCTH peakuuil mpu temmneparypax Ti u Ta.
BpluncnuTe sHEPryui0 akTUBALMU PEAKIUKU U OIIPEIEIUTE, CKOJIBKO BEIIECTBA IIpOopearupoBaiio mpu Ty
K MOMEHTY BpEMEHH t, eClili HayaJIbHbIe KOHLEHTPALMHU PEarupyrolnuX BEIIECTB OJUHAKOBLI U PaBHBI

Co. I[opsaok peakiuu COOTBETCTBYET €€ MOJIEKYJIIPHOCTH.

Tab6muna 1
Ne Co,
3a- Peaxmus T4, k1 T,, ko t, MOJIb
na- K K MHH | —
yyu 1
153 | Hp,+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 | PH3; — 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 25
158 | (CH3);3 »CH3CH=CH; 833,3 0.00687 923,2 0,146 40 | 1,52
159 | COCl, — CO+Cl, 655 5,3x10° 745 0,676 105 | 0,8
160 | CH3;COOHC,Hs+NaOH—> | 283 2,307 318 21,6 15 0,9
CH3;COONa+C,Hs0H
161 | CO+H,0 — CO,+H, 288 0,0003 313 0,008 9 | 3,75
162 | C¢HsCH,Br+C,HsOH — 298 1,45 338 2,01 100 | 2,75
—)C5H5CH20C2H5+HBF

2. Peaknus A—B sBusercs peakumeil mepBoro mopsaka. Uepe3 kakoe BpeMs KOHIICHTpAIUs
BemecTBa A coctaBuT 30% OT HaYaIbHOM, €CJIM BpeMs TIOJTyIpeBpaieHus peakiuu paBHo 30 MuH?

3. Boruncnute pH OydepHoro pactBopa, MONy4eHHOTO CMeEIIeHHEeM paBHBIX oOvemoB 0,1 M
pactBopa ammuaka u 0,1 M pactBopa xnopuaa aMmMmonus. UeMy paBHBI KOHIEHTpanuu MoHos H' u
OH™ B »TOM pactBope?

4. PaccuuTtaiitTe 00bEMbl PACTBOPOB YKCYCHOW KHCIOTBI M anerara Harpus (C OAMHAKOBOMN
KOHIIEHTpaluei ), HeoOoxoaumeie it npurotosnenus 20 mi 6ydepHoro pactsopa ¢ pH=2,6.

5. Ilpu HOpMaIbHOM arMoc(epHOM [aBiicHMH Boja 3akumaer mnpu temmneparype 100°C. Tlpu
KaKOM JIaBJICHUM TEMIIEpaTypa KHIICHUs ee MOkeT ObiTh cHukeHa 10 80°C? MosbHas Temiora
ucnapenus pasHa 40660 JI>x/mMoinb.

KpuTepnn OLCHKH OTBE€TA CTYACHTA IPHU BLINMMOJHCHUH KOHTpO.]II:HOifI paﬁoTLI

Onenka TpeOoBanus Kk 3HAHUAM

OTJIMYHO NIPUBEACHBl  IIOJHBIE  IPAaBWIbHBIE  PEIIEHUS, OTBETHl I'PAMOTHO
apryMEeHTHPOBAHbI

XOpOILIOo JIOTIYIIEHbl HE3HAUYMUTEJIbHbIE MOTPEIIHOCTH MpHU OTBETaX Ha BOIMPOCHI,

aprymeHTanus Obuia He OJTHON

yJIOBIIETBOPUTEIbHO | B OTBeTax Ha HEKOTOpBIE BOMPOCHI JIOMYILEHBI I'pyOble OIIMOKH, 4YacTb
BBIBOJIOB HE ApI'yMEHTHPOBAHA UM apTyMEHTUPOBAHA HEMPABUIIBHO

HeynoBieTBopuTeNbHO | OtBeThl Ha 50 u Gosiee % BOMPOCOB OMMOOYHBI, OOJBITUHCTBO BHIBOJIOB
HE apryMEHTUPOBaHbI WJIK apTYMEHTUPOBAHbBI HEMPABUIIHHO

Ilpumepnvle sapuanmel mecmogvlx 3a0aHull
no meme «Azpecammusvie cocmoanun geujecmear «I azor»

1.HauMeHnpbIel MJIOTHOCTHIO 00J121aI0T BEIIECTBA B COCTOSAHUU:
- ra3000pa3HOM;




-KUJIKOM;
-TBEPJIOM.

2. JlaBJjieHHe He OKA3bIBAET BJIMSIHUS HA BEIIECTBA B COCTOSTHUM:
- ra3000pa3HoOM;
-KUJIKOM;
-TBEPJIOM.

3. HauOosb1ee MeKMOJIEKYJISAPHOE PACCTOSTHIE XaPAKTEPHO JJIs1 COCTOSIHUS:
- Ta3000pa3HOTro;
-KUJIKOT0;
-TBEPAOTO.

4. UneajbLHbIH a3 310!
-IIPUPOTHBIN;
-IIPOU3BOJICTBCHHBIN;
-BOOOpa)kaeMBblIH.

5. OTKJIOHeHN S PeaIbHOI0 ra3a oT U1eaJbHOro 00JbIIe:
-Y€M HUIKC TeMHepaTypa W BBIIIC JaBJICHUC,
-yeM HIDKE TEMIEpaTypa U HIKE JaBJICHUE;
-9CM BBIIIIC TeMnepaTypa W BBIIIC JaBJICHUC,
-yeM BBIILIE TeMIIepaTypa U HUXKeE JaBJICHHE.
6. [luis1 naeaqbHBIX ra30B He YYUTHIBAIOTCS:
-TOJIbKO MEKMOJICKYJISIPHBIE CUJIBL;
-MEXMOJIEKYJISIPHBIE CUITBI U 00HEM MOJIEKYT;
-CHUJIBI B3aUMOJICHCTBUS YUUTHIBAIOTCS, 3 00BEM -HET;
-CHUJIbI B3&HMOHCﬁCTBHﬂ HEC y‘II/ITLIBaIOTCSI, a 06’BGM =-1a.

7. 3akon boiiasi-MapuorTa BhipaxkaeTcs:
P1V1=PoVy;
P1Va=PoVy;
P1V1T1 = PV Ty,
P1V1/T1= PoVo/Ty;

8. JIunum, BeIpakamwmne 3aBUCUMOCTh H3MeHEeHHs 00beMa OT JIaBJIeHHs TPH MOCTOSTHHOM
TeMIlepaType Ha3bIBAIOTCH:

-M30TepMa;

-H30X0pa;

-n300apa;

-agauradara.

9. Ilpu HarpeBaHun HA 1°C NP NOCTOSTHHOM JaBJICHUH 00beM YBeIHYNBAeTCs:
B 2-4 paza;
B 10 pas;
Ha 1/273,15 gacte oObema npu 0°C;
HE YBEINYHUBACTCA.

10. IIpu HarpeBanun Ha 1°C NPH NOCTOSTHHOM 00beMe JaBJICHHEe YBeJIHYHBACTCH:
B 2-4 paza;
B 10 pas;
Ha 1/273,15 4actp naBieHus npu OOC;
HC YBCIIMYUBACTCH.



11. YpaBuenue I'eii-JItoccaka umeer Buj;

Vi =Vy (1+at);
Vi=Vy (1- at);
Vo = Vi (a+t);
Vo = Vi (1+at);
12. YpaBuenue lllapass umeer Buj;
Py =P (1+(Xf[);
P; =Py (1+(lt),
Pi=Pg (1- (Xf[);
Py =P (a +1);

13. Beinunna o B ypaBHenuu I'eii-JIroccaka Ha3bpiBaercs:
CTENEHBIO IUCCOLMALINN;
K03 PHUIIMEHTOM TEPMHUUYECKOTO PACIINPECHHUS;
TEPMUYECKUM KO3(PPHULIMEHTOM YIPYrocTu;
TEeMIIepaTypHasi ONIpaBKa.

14. Beinunna o B ypaBHenunu Llapast nazpiBaercs:
CTENEHbIO TUCCOLMALINY;
K03 PHUIIMEHTOM TEPMHUUYECKOTO PACIIUPECHHUS;
TePMHUECKUM KOA(D(HUIIMEHTOM YIIPYTOCTH;
TeMIepaTypHas MoNpaBKa.

15. MaTemaTnueckoe Boipa:keHue 3akoHa I'eii-JIroccaka (mpu a6coII0THOM TeMmepaType):
V = const;
P = const;
V #const;
PV = const;

16. MaTtemaTnueckoe Boipa:keHue 3akona lllapas (npu abconoTHOIM TemMnepartype):
V = const;
P = const;
V #const;
PV = const;

17. YpaBHenue Menaeseesa -Kianeiipona:

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

18. Eciiu 3nauenue R =8,314, To COOTBETCTBEHHO eIMHHIIEH H3MePEeHUs SIBJISIETCS
JIx/KMoTb.Tpa.;
JI.aTM/KMOJIb;
MM.pT.CT/KMOJIb.

19. ®u3nyecknii CMbICJ YHHBEPCAJbHOM ra30B0ii NOCTOAHHON R onuchIBaeTcs COOTHOIIEHHEM:
R=A,;
R=T;
R=-A;
R=PV,



20.ITepeBoa K HOPMAJILHBIM YCJIOBHSIM OCYILIECTBJISACTCS:
PoVo/To = P1V1/T1
PoVoTo = P1ViTy
PoVo/T1 = P1V1/T0
PQVQ/ To=nRT

21.0cHOBHOE YpaBHEHHE KHHETHYeCKOH TCOPUH ra3oB:
PV =1/3N,-m- U?
PV =2/3N, -m-U>
PV =N,m-U
PVT =1/3N, -m-U’?
22. Kunern4yeckasi JHeprusi MoJieKyJibl rasa:

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

23.32aBHCHMMOCTb CKOPOCTH JIBUKEHHUSI MOJICKYJIbI OT X MACChI:
Ul _ m2 . Ul _ ml . Ul _ ml . Ul _m2
oV, s Am,T - m, T s m
1 2
U 2 U 2 U 2 2 U 2 !
24.3aBHCHMMOCTb CKOPOCTH JIBUKEHUS MOJIEKYJIbI OT TeMIlepaTypbl:

U _ Loy L. u L. U T,
U_?_ T2 U_z T1 U‘2 T2 U_ . T1

25. CpenHsisi CKOPOCTDH ABHKCHHUS MOJICKYJI:

\ M \ M RT

26. B ypaBnenue Ban-1ep-Baajibca BHOCSITCH MONMPABKU:
TOJIEKO Ha MEKMOJICKYJISIPHBIE CHUJITBI:
TOJIEKO Ha 00BEM;
Ha MEXMOJICKYIISIPHBIE CHIIBI U 00BbEM;
HC BHOCATCA HUKAKHUC.

27. Cuibl MeKMOJIEKYJISIPHOTO NPUTSKEHUSI BO3PACTAIOT:
00paTHO MPONOPLHOHATIEHO 00BEMY;
00paTHO MPOMOPIIMOHATILHO KBaIpaTy 00beMa;
OpsSMO MPONOPIMOHAIBHO 00BEMY;
00paTHO MPOTMOPIIMOHATILHO KBaIpaTy o0bema.

28. YpaBHenue Ban-nep-Baannca umeer Bua:
(P-a/V)(V-b)=RT; (P+a/V)(V-b)=RT;
(P+a/V?)(V+b)=RT; (P+a/V4)(V-b)=RT.

29. KpuTtn4eckasi TemMnepaTypa 3T0 Temieparypa:



IIPU KOTOPOM a3 CKUMAaeTcs MpH JIIoOOM JIaBJICHHH;

MIPU KOTOPOM T'a3 COKMMAETCs IPU HU3KOM JaBJICHUU;

IPU KOTOPOM a3 HE CKUMAETCSl HU MPU KaKOM JIaBJICHUH;
IIPU KOTOPOM T'a3 COKMMAETCS IIPU BHICOKOM JIaBJICHUU.

30. YpaBHenue Ban-nep-Baasibca Xopouio BbINOJIHSIETCS NPU:
CpEIHEM JIaBJICHUH,
HU3KOM JaBJICHUU,
BBICOKOM JIaBJICHHU,
HEC BBIIIOJIHACTCS HU HpI/I KaKOM J1aBJICHUMU.
31. IlIpuBeeHHOeE JaBJIEHUE ONpPeaeIsieTCs:

P P,
T=—, = , #=T-P;, n=T-P,
P, P '
32. IllpuBeneHHas TeMIepaTypa onpeaessieTcs:
T, T
T=—"1; T=—"; r=T-r1,, =1, P.
T T

33. UaeanbHoli ra30Boi cMeChbI0 Ha3bIBAETCH CMeCh, KOTOpAasi:
UMEET KPUTUUYECKYIO TEMIIEPATYpY;
UMEET KPUTUYECKOE JJaBJICHUE;
MOIYUHSAETCS 3aKOHAM UJI€AJIbHBIX Ia30B;
HE MOJUYUHSIETCSA 3aKOHAM UJ€alIbHBIX T'a30B.
34. 3akoH /lanbTOHA BhIpaKkaeTcsl ypaBHEHUEM:
P06m.vo6m.: RTa
P06HLV06HI.: nRT,
Po6m.vo6m.: Zn RT,
Poﬁm,/Voﬁm,: RT.

35. 3akon /lanbToHa (¢ yuerom 3axoHa boitas-Mapuorra):
Poou/Voom = P1V1;
Pon./VOGIu.: Pl/VL
Poou/Voom.= NP1V1;
Pon./VOGIu.: nRT.
Tema: Tepmoounamuxa

1. Ecnu npu pa3noskeHuH nepxjiopara Kajius, COrJacHO TEPMOXUMUYECKOMY YPaBHEHHIO
KC104rs) = KC1(1s) +20, 1y ArH® = 33 k]I, 06pazoBanock 10 MOJIb KHCIOPOA, TO
KOJIMYECTBO 3aTPaueHHOr0 TeIJja PaBHO kJDx

a)l65, 0)132, B) 66, r) 660.
2. B cooTBeTCTBUU C TEPMOXUMHYECKHM YpPaBHEHHUEM
FeO(rs) + Ha (ra3) = Fe(re) + H2O(ra3) ArH® =23 kJIx, nia monydenus 560 r xenesa

HEO0OXOIUMO 3aTPaTUTh KJI>K TEIIOTHI:
a)23, 0)115, B) 560, r) 230
3. Jns nomydenust 22,4 n(n.y.) ammuaka 1o peakuud  Noy +3Hy ) =2NH3 -93,2 xJIx,
TpeOyeTcs 3aTpaTHTh kJI>K TErI0ThI
4,
a) 69,9, 0)139,8; B) 93,2; 1)46,6.

5. PactBop, conepsxammii 11,6 r BemectBa B 400 T BOABI 3aMep3aeT MpHU TeMIIepaType -0,93°C
(KH20 = 1,86 rpan.xr/moub). MossipHasi Macca paCTBOPEHHOTO BEIIECTBA paBHA
T/MOJTb.

a) 29,0; 6) 58; B)116; 1)87



6. PactBop, comepxammii 12 T moueBunbl (Mr=60) B 100 r Bone1 (KH,O = 1,86 rpam.kr/moms).
MonsipHasi Macca paCTBOPEHHOT'O BEIIECTBA paBHA I/MOJIb.
a) 29,0; 0)58; B) 116; r) 87
7. PactBOp, conepxammii 15,6 T HeanekTponuta B 100 r quatunosoro a¢upa (Expupa = 2,12
I'paJI.KI/MOJIb), 3aKHIIAET MIPH TeMIieparype Ha 4,24 rpagyca BbIIlIe, YeM YUCTHII paCTBOPUTEI.

MonsipHasi Macca paCTBOPEHHOT'O BELIECTBA paBHA I/MOJIb.
a) 78; 0)156; B) 117; 1) 309.
8. PactBop, coxepxammuii 4,6 T rumnepuna (Mr=92) B 100 Bompr  (KBomer = 1,86

rpaji.Kr/MoJib), 3aMep3acT IPU TeMIIepaType:

a)-0,93; 6)-0,186;  B)-0,372; T1)-0,465
9. PactBop, coxepxamuii 9,2 r atmiioBoro cnupra (Mr=92) B 200 Boger  (KBoger = 1,86
IPaJ.KI/MOJIb), 3aMep3aeT Mpu TeMIIepaType:

a)-1,86; ©)0,186; B) 1,86; T1)-0,186.
10. MonsipHas Macca HEdNIEKTPOIUTA, pacTBOp 6r kKoToporo B 100 M1 BOABI  KUIHT HpU 100,52°C

paBHa T/MOJTb.
a) 10; 0)6; B) 40; r) 60
11. KoHmeHTpamys pacTBopa Tiokossl, kumsimero mpu 100,78°C (EH,0 = 0,52 rpa.Kr/mMols),
paBHa I/MOJIb.

a) 0,3; 0)1,5; B) 0,5; r)l.
12. J1ns Toro, 4ToObI MOBLICUTH TEMIIEPATYPy KUIICHUS BOABI Ha 1,04OC Heo0xoauMo B 500 r BogbI
pPacTBOpPUTH r rmoko3sl (Mr=180). (EH20 = 0,52 rpaa.kr/mModb)

a) 180; 06)90; B) 360; 1) 240.
13. lns Toro, 4ToObI MOBBICUTH TEMIEpPATypy KHUIIEHUs pacTBOpa Ha 1,04°C HeoGxommmMo 4TOGH!

KOHIEHTpAalUsi PacTBOPEHHOIO BEIIECTBA COCTaBHIIA mons/kr (EHO = 0,52
Tpaj.KI/MOJIb)
a) 0,5; 0)0,2; B) 2; r) 1.
14. JTnsa nmomy4yeHUs pacTBOpa 3TUJICHIIMKOJISA, 3aMEP3arollero Mmpu -37,2°C, neoGxommmo B 500 T
BOJIbI PACTBOPUTH r atriieHriukosst (Mr=62). (EH,O = 0,52 rpaa.kr/moiib)
a) 620; ©6)310; B) 930; r) 465.

12. Ocmotuueckoe naBieHHe pactBopa, conepxkamero 9,0 r rmoko3sl  (Mr=180) B 500mu
pactBopa npu 298K, paBHO klla.
a) 123,9; 0)371,5; B)247,6; 1) 595,2.
13. OcmoTuyeckoe aBieHUE pacTBOpa INIHMIIEPUHA C MOJSpHON KoHIeHTparued 0,1 Mons/a mpu
25°C pasHo kl1a.
a) 51,6; 0)123.8; B)61,9; 1) 247,6.
14. Jlyis HecaMOTIPOU3BOJIBHBIX MPOIECCOB 11 3aKOH TEPMOIMHAMUKNA MOXKHO MPEJCTABUTH B BUJIC:
a)AG =0; 0)AG <0; B)AG)>0; a)AH =0.
15. DuTanenmu odpazoarust MgSO,4 COOTBETCTBYET TEIIOBOW 3 (HEKT peaKIuu:
Mg + S + 20, = MgSOq4
MgO + SO3 = MgSO,
Mg + S0,+0, = MgSO4
MgO +S +3/2 O,= MgSO,
15. HaubomnbiieMy 3HaYE€HUIO SHTPOIHH COOTBETCTBYET cocTtosiue H0:
HzO(rAg) npu 398K
Hzo(TB,) npu 273K
HzO(TB.) npu 200K
HzO(mm) npu 273K
16. IIpu yBenuuenun temnepatypsl B cucteme CoHyry + HoOry =CoHsOH ) AH<O paBHOBeCHe
W3MEHUTCSI HEOTHO3HAYHO;



CMECTUTCS B CTOPOHY IIPOAYKTOB PEAKIUY;
HE U3MEHUTCS
CMECTUTCS B CTOPOHY MCXOJHBIX BEIIECTB.

Kpumepuu OUECHKU omeema cmyoeuma npu 6blNOJIHEHUU MecCmoeblx 3a0anui

Ounenka

TpeGoBanus K 3HAHUAM

OTJINYHO

OneHka «OTIUYHOY» BBICTABIISETCS CTYACHTY, €CJIM OH TJyOOKO U MPOYHO
OCBOMJI TIPOrpaMMHBIM MaTepuall, HCUEpIbIBAIOLIE, II0CIEN0BATENIBHO,
YEeTKO U JIOTMYECKU CTPOMHO €ro M3JIaraer, yMeeT TECHO YBSA3bIBATh TEOPUIO
C MPaKTHKOH, CBOOOIHO CHPABIIAETCS C 3a/Ja4aMM, BOIPOCAMU M APYTHMH
BUJAMHU MPUMEHEHUS 3HAHUI, NMPUYEM HE 3aTPYAHSETCS C OTBETOM MpH
BUJIOM3MEHEHNH 3aJJaHUH, TPaBHIILHO 00OCHOBBIBACT MPHHSATOE PELICHHE.

XOpOLIO

OneHka «XOpOLIO» BBICTABISIETCS CTYJIEHTY, €CIM OH TBEPAO 3HAET
MaTtepual, IpaMOTHO W 10 CYILECTBY MH3Jaraer ero, He JOIycKas
CYILLECTBEHHBIX HETOYHOCTEH B OTBETE HAa BOIIPOC, MPABUIBHO MPUMEHSET
TEOPETUYECKHE MTOJIOKEHMSI TP PEILICHUH IPAKTUYECKUX BOIIPOCOB U 3ajad,
BJaJieeT HE0OXOAMMBIMU HaBbIKAMU U IPUEMAMHU UX BBITIOJTHEHHUS.

YAOBJICTBOPUTCIIBHO

Onenka «YAOBJICTBOPUTCIIbHO» BBICTABIISICTCA CTYACHTY, €CJIM OH MMCCT
3HAaHUA TOJBKO OCHOBHOI'O XapakTe€pa, HO HE YCBOUI Cro IleTaJIef/'I,
AOIYCKA€T HETOYHOCTHU, HCAOCTATOYHO IIPABUJIbHBIC Q)OpMYHI/IpOBKI/I,
HapyUmICHUA JIOTHYCCKOM IIOCNICI0BATCIIbHOCTH B U3JI0KCHUH porpaMMHOTO
MaTcpHrajia, UCHBIThIBACT 3aTPYAHCHUS ITPU 000CHOBAHHMH OTBETA.

HEYAOBJICTBOPUTEIILHO

OreHKa «HEYIOBICTBOPUTEIIBHO» BBICTABIISICTCS CTYICHTY, KOTOPBIA HE
3HaeT 3HAYUTENIbHOM YacTH NPOrpaMMHOTO Marepuaia, AOMycKaeT
CYIIIECTBECHHBIC ONMIMOKHM, UMEET 3aTPYJAHCHHSI NPH OTBETE HA BOMIPOCHI H
o0ocHOBaHMU OTBeTOB. Kak MpaBmio, OIEHKA «HEYAOBIETBOPUTEIHLHO
CTAaBUTCSI CTYyJIEHTaM, KOTOpPhIE HE MOTYT TMPOJOJDKUTH O0O0ydeHue O0e3
JOTIOJTHUTEIbHBIX 3aHSATHH 110 COOTBETCTBYIONIECH TUCIUTUIMHE.

o

Ilepeuens 6onpocos K Ik3ameny
5 cemecTp

ATPETATHBIE COCTOSIHUSI BELIECTBA. IIOHATHUE OB WIEAJIBHBIX W PEAJIBHBIX TA3AX.
OCHOBHBIE TIOJIOXKEHUS MOJIEKYJIIPHO-KUHETUYECKOM TEOPUU TI'A30B. PACIIPEJIEJIEHUE
YACTHUIL TI0 CKOPOCTAM MX JABWKEHHUS. CKOPOCTHU: HAUBOJIEE BEPOSITHAS TIPU JIAHHOM
TEMIIEPATYPE, CPEIHSISI APUOMETHUYECKAS U CPEJIHSS TEOMETPUYECKASL.

YpaBHEHHE COCTOSIHUS HWACAIBHOrO ra3a. BbIBOJ yHHBEpCANbHOM Ta30BOMl MOCTOSHHOM.
N3oTepma naeanpHoOro rasa.

OCHOBHBIE 3aKOHBI UICANIbHBIX Ta30B: boia- Mapuorra, [apns, I'eit-JIroccaka. M30otepMmsl,
1300apbl U N30XOPHI UCATbHBIX I'a30B.

Peanibubie Ta3pl. YpaBHeHue Bau-nep-Baanbca. M3otepma peansHoro rasza. Ilonstue o
KpUTHYECKUX NapaMeTpax. [IpuBeneHHbIe TapaMeTpsl.

I"azoBbie cmecu. 3akoH [lansToHa. [lapnmanpHble BEIMYHHBIL.

Kunkoe cocrosaue. IloBepxHOCTHOE HATsKEHHE >KHMIAKOCTEH. 1I0BEpXHOCTHO-aKTHBHBIE U
MOBEPXHOCTHO-HEAKTUBHBIE BellecTBa. Bs3kocTh, koo duiuent Bsazkoctu. Kunematuueckast
BA3KOCTb, TEKY4ECTb.

Hcnapenue u KUIIEHUE )KUKOCTEH.



10.

11.
12.
13.
14.
15.
16.
17.
18.
19.
20.
21.
22.
23.
24,

25.
26.

217.
28.
29.
30.
31.
32.
33.

34.

35.
36.

TBepnoe cocrosaue. OCHOBHBIE CBOWCTBAa TBEPABIX BEMIECTB. AHHU30TOMMUS TBEPIABIX
BemiecTB. IlnaBnenue u orBepieBaHue BemiecTB. OCHOBHBIE THIIBI KPUCTAUIMUECKHUX
pelIeToK. YIPyrocTh napa HaJi TBEpAbIMU TEJIAMH.

OCHOBHbBIE TOHSTHS M BEJIMYMHBI TepMoauHaMuUKu. CucreMa B TepMOJUHAMHKE. THUIIBI
cuctem. a3za, KOMIOHEHT, mapaMmeTpbl, (yHKUKUU coCcTOsHUA. VIHTEHCHUBHBIE W
HKCTEHCUBHBIE [TAPAMETPBHI.

AGcomotHass Temneparypa. @yHkiuuu cocrostHus. I[lonstue mpouecca. PaBHOBecHOe,
CTAallMOHAPHOE M MEPEXOAHOE COCTOSIHUS cUCTeMBbl. Llukimmnueckue mporeccel. ObpaTumMeie U
HeoOpaTUMBbIe MPOIIECCHI.

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

Pabora mpouecca. M3mepenue paboThl B paznuyHbIX MHpoleccax. Pabora pacumpeHus
UJCATBHBIX Ta30B B H30TEPMUYECKUX, HW300apHBIX, H30XOPHBIX U aaAMadaTUYECKUX
IIpOILIECCaX.

[lepBpiii 3akoH TepMoaMHAMUKH. CMBICI €ro, OCHOBHBIC (GopMynupoBku. I[loHsTHE
BHYTpEHHEH 3Hepruu. MatemaTuuecKkoe BbIpaK€HUE MEPBOTO 3aKOHA TEPMOANHAMUKH.
[lepBblii 3aKOH TEPMOAMHAMUKH IJii M300apHBIX M H30XOPHBIX MPOLECCOB. DHTAIBIUS.
TemioTa nNpu MOCTOSIHHBIX JABJICHUU U 00BEME.

Tennoemkocts. Cpennsis TeroeMKocTb. MossipHast TerioeMkocTb. Cp u Cy.

Tepmoxumus. 3axon ['ecca. [lonarue, popmynupoBka.

Pacuers! TemmoBeIx 3¢ dexToB xummueckux peakuuid. [lepBoe crieactBue wu3 3axona ['ecca.
[TonsiTHE TEMIO0EMKOCTH 00pa3oBaHus. ATOMHas TEIIOTa 0Opa3OBaHuUs.

Temmora cropanus. Bropoe ciiencteue u3 3akona ['ecca. 3akon Kupxroda.

DHeprusi XuMudeckux cBsaszeil. Tperbe cieacrBue u3 3akoHa ['ecca.

Bropoe Hawasno TepMoaMHAMMKH. 3ajqaud, pemiaeMble 1 M 2 HayaloM TEPMOJUHAMHKHU.
[TonsiTHE CaMONIPOU3BOJIBHBIX MpoLEeccOB. DOPMYIHPOBKH 2 3aKOHA TEPMOJUHAMUKH.
[lpuHtMn AEHCTBUSA TEIJIOBOM MalIWHBL. BbIBOA TepMoaMHAMHYECKOTO KO3 dUimeHTa
MOJIC3HOTO ACHCTBUSA (K.II.1.).

Oo6parumelii nukin KapHo. Marematnueckoe Bblpa)keHHE 2 3aKOHAa TEPMOIMHAMMKHU.
OHTpomnus.

[TonsitTue 00 »HTpomMM. DHTPOIHKSA KaK Mepa HaIlpaBJICHHOCTH IIpoliecca M Ipenesa ero
MPOTEKAHUS.

®opmyna bonbiMana. DHTpomusi OOpaTUMBIX W HEOOPATUMBIX TpoiieccoB. M3meHeHue
SHTPOIHUH B HEKOTOPBIX PAaBHOBECHBIX MPOIIECCaX.

OO61re COOTHOIIEHUS.

XapakTtepuctudeckue QyHKIIMH U TEPMOJUHAMHYECKHE MTOTeHIIMAaIbl. JHeprus [ ensMrombia
WM U30XOPHBIN MOTEHIMA.

Oneprusa ['n66ca nnu u3obapHbIil moteHnuan. Kputepuun caMompon3BOIBHOTO MPOTEKAHUS
mporecca.

dF u dG kak Mepa paBHOBECHS.

VYpaBHenus Macksenna.

TpeTbe HauanoO TEPMOJMHAMUKH WM TEIUIOBas Teopema HepHcra. MakcumanbsHas paboTta u
XUMHYECKOE CPOJICTBO.

[TonsiTie o pactBopax. PacTBopuTenb U pacTBOpeHHOe BemlecTBO. Kiaccudukarms
pacTBOPOB MO arperatHoMy cocTossHuio. ConbBaranusi. CriocoObl BbIpaK€HUSI KOHIEHTPALIUU
pacTBOpPOB.

CymHOCTh mpoliecca pacTBOPEHHUSI.

PactBopuMOCTh Ta30B B KUAKOCTSAX. 3aKOH ['€HpWM W CHEACTBUSA M3 HEro. 3aBUCHUMOCTH
pacTBOPUMOCTH OT TeMIepaTypbl U HaJIU4Msl MOCTOPOHHHUX Ipumecei. PactBopumocTh
TBEPJIbIX BEILIECTB B KUJIKOCTSX.

B3anmHas pactBopuUMOCTh KUIKOCTeH. [IpuMep OrpaHM4eHHOM PacTBOPUMOCTH ABYX
KUAKOCTEH (CrcTeMa aHWIIMH — BOJQ).

Paz6asnennsie pactBopbl. Juddy3us 1 ocMOC B pacTBOpax.

Ocmoc. Ocmotnueckoe naBiaeHue. MeTopl H3MEpEHUsI OCMOTHYECKOIO AABJICHUS.
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[Tonm>keHue nAaBIEHUSI HACBIIMIEHHOTO Tapa pacTtBoputens. IlepBolii 3akoH Payns, ero
MaTEMaTUYECKOE BBIPAXKEHHUE.

Temneparypbl 3aMep3aHusi U KUTIEHUS] pacTBOPOB. BTopoii 3akoH Payss.

CaoticTBa pa30aBineHHBIX pacTBOopoB. 3akoHbl Payms, I'enpu, Bant-I'odda. I'paduueckoe
IpeacTaBieHe 3akoHa Pays.

[Tono>xuTenbHbIE M OTPULIATEIbHBIE OTKJIIOHEHHSI OT 3aKOHa Payist.

AxtuBHOCTh. KO3(ppUIIMEHT aKTUBHOCTH.

Jnarpamma paBHOBecHs >KUIKOCTb — Iap B OuHapHbIX cucremax. IlepBblii 3akoH
Konosanoga. /[uarpamma «1aBjieHHE — COCTaB cCUCTEMBI». [IpaBuio peiuara.

@pakiMoOHHAs IeperoHka. lcmapeHue M KOHJEHCAlMsl pacTBOpPOB Ha Juarpamme
«TemIeparypa KUIEHUsI — COCTaB PacTBOPay.

Bropoii 3akon KoHoBanoBa. A3€0TpOIIHbIE PACTBOPBI.

Cucrembl romoreHHsle u rereporeHHble. Paza. Kommonent. Crenenb cBOOOIBI B
¢du3nueckux U XUMHUIecKux cuctemax. [IpaBuio ¢as.

PaBHOBecHE B OIHOKOMIIOHEHTHBIX cUcTeMax. JluarpamMmma coOCTOSIHUS BOABI.

PaBHOBecue B 0THOKOMIIOHEHTHBIX cucTeMax. /luarpaMma cOCTOSIHUS CEPBI.

PaBHOBecMe B JABYXKOMIIOHEHTHbIX cucTeMax. IloHsiTue O TepMUUYECKOM aHalu3e.
Juarpamma maBkoctu Bi-Cd

6 cemecTp
[ToBepxHocTHBIE siBieHUA. ApacopOuus. OcHOBHbIE TOHSTHUS. AJCOpOeHT, aacopOar.
VYV nenbHas NOBEPXHOCTD.
Tunsl aacOpOLMOHHBIX B3aUMOJICHCTBUH.
N3oTtepmsl afcopbiun. YpasHenue ['enpu.
N3otepmel ancopbumu. YpaBHenue JieHrmropa.
AncopOuust cMecH ra3oB.
YpaBHeHUe H30TepMBbl aicopoumu napos - ypaBHeHue bOT.
Onextpoxumus. Beenenue B anekrpoxumuto. [IpoBoguuku 1 u 2 poza.
Knaccuueckass Teopusi 3JIEKTPOJIUTUYECKONW AMCCOLMALMM. SIBIIEHUS, XapaKTEpHBIE IS
pacTBOpPOB 3JIEKTPOJIMTOB: OCMOTHYECKOE [aBJEHHE, JaBJIEHUE I1apa HaJ pacTBOPOM,
Ter1oBoi 3 PeKT HelTpanu3aum U Ap. sBICHUS.
OcHOBHBIE TIOJIO’KEHUSI TEOPUH BJIEKTPOIUTHYECKON nuccounanuu Appenuyca. Henocratku
ee.
Hon — aunonapHOE B3aMMOJENUCTBHE B pacCTBOPaxX 3JIEKTPOJIUTOB. DHEPrus KPUCTAIIMUECKON
PEILLETKH.
DHeprus coJibBaTaIuy.
PeanbHas 1 xuMuyeckasi 3HEpruu COJIbBaTAINH.
OHTpPOIHUS COJIbBATALIMYU U YUCJIa COJIbBATAIlUU HOHOB.
HoH-nOHHOE B3aMMOJICHCTBUE B PACTBOPAX AJIEKTPOJUTOB. TepMOIMHAMUYECKOE ONUCAHUE
paBHOBECHI B pacTBOpax AJIEKTPOJIUTOB.
Pacnpenenenrie HOHOB B pacTBOPE 3JIEKTPOJIUTA U MOTEHIMAT HOHHOM aTMochephl.
Teopus Jlebas — ['tokkens U KO3QPUIMEHT aKTUBHOCTH.
[Tpumenenue Teopun Jlebas-I' Tokkemnst K caaObIM IIEKTPOIUTAM.
HepaBHoBecHbIe SBIIEHUS B PACTBOPAX 3JIEKTPOIUTOB. O0IIas XapaKTepUCTHKA.
Juddy3us u MUrpanus HOHOB.
N3Mepenne 351eKTpOnpPOBOIHOCTH. Y I€NIbHAS 3JIEKTPOIPOBOTHOCTb.
OKBUBAJIEHTHasl 3JIEKTPONPOBOJHOCTh. 3akoH Konbpayiia.
Uucna nepeHoca.
3aBUCUMOCTb TMOJBUXHOCTH, JIEKTPONPOBOJHOCTH M YHUCEJ NEPEHOCAa OT KOHLEHTpAaLUU.
DddekT penakcanuu u dekTpodopernyecknii 3pdekrt. 3akoH pa3Benenus OcTBaIbIA.
TepMoanHaMUKa 3JEKTPOXUMHUECKUX 3JIEMEHTOB.
Bo3HUKHOBEHME TIBOMHOTO AJIEKTPUYECKOTO CIIOSI.
DIIEKTPOXUMUYECKUE FMEMEHTHL. DileKTpuueckas cuiia. CKayku MmoTeHuana.
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CrpoeHnue rpaHuLbl JIEKTPOA-PacTBOP.

Benuunna 1 3HaK 37€KTPOAHOIO MOTEHIIMATIA.

Nsmepenne D/1C.

3aBUCHUMOCTb AJIEKTPOJHOIO IOTEHLMada OT KOHUEHTpauuu pactBopa. CraHIapTHBIN
3JIEKTPOJIHBIN MOTEeHIMAN. Y paBHeHue HepHcra.

DIEeKTPOAbl CpaBHEHUSI. DNEKTpobl 1 u 2 pona.

OKHMCIHUTENbHO-BOCCTAHOBUTEIBHBIE 3JIEKTPO/BL. 1'a30BbI€ AIEKTPOIBI.

ONEKTPOXUMHUYECKHE 3JIEMEHThl U 1enu. KOHIIEHTPAalMOHHBIE 3JIEMEHTHl. XHUMHUYECKUE
3JIEMEHTBHI.

[TonsaTne xuMu4eckol KHHETUKH. KuHeTHUecKMid W TEpMOJMHAMUYECKUN MOAXOAbl K
PAaCCMOTPEHHIO CKOPOCTH XMMHUYECKON PEAKIUU.

CxopocTh XuMHUUueCKOi peakiuu. OCHOBHbBIE ITOCTYJIAThl XUMUYECKOW KUHETHUKU. CpenHss u
VCTUHHAs CKOPOCTH.

Kunerndeckas kinaccupukanus peaknuid. MOJEKyIIpHOCTh U TOPSIOK  PEaKIvu.
PaccmoTpeTs Ha npumepax.

Kuneruka HeoOpaTumoii peakiuu 1 nopsaxa.

Kunernka HeoOpaTuMoi peakiuu 2 mopsiaka.

Kuneruka HeoOpaTuMOll peakiiu N-2o0 MOpsAIKa.

JBycTopoHHuUe peakuuu 1 1 2 NOpsIKOB.

[TapayienbHble peakiuu.

[locnenoBarenbHbIE peaKUU.

ConpsikeHHbIE peaKiuy.

Bnusnaue temneparypbl Ha CKOPOCTh PEAKIIMU. DHEPTUsl AKTUBALIMK. Y paBHEHHE AppeHuyca.
[lennbie peaxiuu. [IpocTeie U pa3BETBICHHBIE LIETIHBIE PEAKLIUU.

Karanutuueckue peakuuu. Knaccubukanusa xumudeckux mpoiueccoB. OCHOBHbBIC MOHSITHS
KaTajausa.

['oMOreHHbIe KaTAIUTUYECKUE PEAKIUY.

KuciorHo-ocHOBHOM Karanu3. Teopust KUCIOT U OCHOBaHUM.

Knaccudukanys THIOB KHCIIOTHO-OCHOBHOTO KaTallu3a.

Kunernka peakiuii KUCIOTHO-OCHOBHOTO KaTanu3a. CosieBbie 3PEKThI B KaTaausze.
Pa3Butne yueHudi 0 rereporeHHoM KaTtanuse. CTaguu TeTEpOT€HHBIX KaTaJIUTUYECKUX
IIPOLIECCOB.

AKTHUBaLIMS B TETEPOTr€HHBIX KaTATUTHUYECKUX MpOIleccax.

['eTeporeHHble KaTAIUTUYECKUE PEAKLINH.

OcHOBHBIE TOHATHUS KaTalu3a: CPOJACTBO K KaTalu3aTopy, HM30MpaTeNbHOCTh AEHUCTBHS,
OTpaBJIEHHE U T.JI.

[loTeHumanbHble KpUBBIE JMJII HEKATAIUTUYECKHMX TOMOIEHHBIX M KaTaJIMTHYECKHX
FeTEPOTCHHBIX PEAKIIHI.

AxTuBUpOBaHHasg ajcopoOuusa. Kunernueckas u nud¢y3noHHbIE 007aCTH TI'eTepOreHHO-
KaTaJUTHUYECKOTO Mpoliecca.

KuHeTnka reTeporeHHBIX KAaTATUTUYECKUX DPEAKIM B CTAaTUYECKUX YCIOBUAX (pearupyer
OJIHO BEILIECTBO U MPOIYKTHI PEAKIIMH HE TOPMO3ST MPOIIECC).

Kunetnka nponeccos, B KOTOPBIX PEarupyeT OJHO BEIECTBO U MPOAYKT PEAKIIMH TOPMO3UT
porecc.

WcTrHHAS 1 KaXylascs SHEPTHsl akTUBALIMKM T€TEPOTr€HHbIX XUMHUUECKUX PEaKIIUi.

IIpuMepsI 3K3aMeHALIMOHHBIX OUJIETOB
WHI'YIICKUA T'OCYJAPCTBEHHBIII YHUBEPCUTET

IK3amMeHANMOHHBIN OmiteT Ne _1 (yacthb 1)



ITo KyPCY «PUBHUECKAS XUMUSA»

IJI CTYIEHTOB 3 Kypca cnenuaJbHocTH «DullX)»

Bonpocebl. 1. VYpaBHeHHE COCTOSHUS WJEAIBHOTO rasza. BbIBoj yHMBEpCaabHOW Ia30BOMH
OCTOSAHHOW. M30TepMa uieanbHOro rasa.

2. TemmmoemkocTh. CpemHsisi TEIMII0EMKOCTh. MossipHas TerioeMKocTb. Cp i Cy.

3. Jlumarpamma paBHOBECHs JKUAKOCTb — Iap B OMHApHBIX cucTemax. IlepBblii 3akoH
KoHnosanosa. /[uarpamma «1aBJIEcHHE — COCTaB CUCTEMBI». [IpaBuio peryara.

bunet paccMOTpeH u yTBEpKACH Ha 3aceqaHuu Kaeapsl

3aB. kadenpoii, mpodeccop A.M.Canamos

UHIT'YIICKUM T OCYI[APCTBEHHbIﬁ YHUBEPCUTET
IOK3aMeHANMOHHBIN OmeT Ne _2 (yactp 1)

IIoKYPCY «PU3NWYECKASA XUMMSD»

IJIS CTYIEHTOB 3 Kypca cmenuaJabHocTH «DullX)»

Bonpocbl.l. OcHoBHblE 3aKOHBI HJealbHBIX ra3zoB: boins- Mapuorra, Hlapns, I'eii-
JIroccaka. M30Tepmbl, 1300apbl U H30XOPbI HIEaTbHBIX I'a30B.

2. Pabota mpormecca. M3mepenne pabOThI B pa3IMYHBIX Tporieccax. Pabora pacimmpeHus
UlealbHbIX Ta30B B H30TEPMUYECKUX, HW300apHBIX, H30XOPHBIX U aJMa0aTHYECKUX
nporeccax.

3. JluarpamMma paBHOBECHs >KUAKOCTh — Map B OMHApHBIX cuctemax. IlepBblii 3akoH
KoHnoBanoga. /[narpamma «1aBJIeHHE — COCTaB CUCTEMBI». [IpaBuio peryara.

burner paccMoTpeH u yTBEpK/ieH Ha 3aceaHnnu Kadeapbl

3aB. kadenpoii, mpodeccop A.M. CanamoB

UHT'YHICKHA TOCYJAPCTBEHHBIV YHUBEPCUTET

JK3aMeHALMOHHBIN Omiaer Ne 1
[TOKYPCY «DUBUUYECKAS XUMUS» (UACTD 2)

AJsl_CTYIEHTOB 3 Kypca CHenHaJbHOCTH «XuMus» (crei.)
Bonpocel. 1. TloBepxHocTHbIe siBIeHUsA. AncopOuus. OCHOBHBIE TOHSATHS. AICOpPOEHT,
ajgcopbar. Y ienpHasi TOBEPXHOCTb.
2. 3aBUCHUMOCThH DJJIGKTPOJHOTO TOTEHIMAJIa OT KOHIIGHTpanuu pacTBopa. CTaHIapTHBINA
AJIEKTPOHBIN NIOTeHIMAl. Y paBHeHue HepHcra.
3. ITloreHuunanbHble KpHUBBIE [JIS HEKATATUTHYECKHMX TOMOTEHHBIX W KaTaIUTUYECKUX




TeTEPOTCHHBIX PEAKIIHI.

bunet paccMoTpeH U yTBep»KAeH Ha 3aceaHuH Kadeapsl

3aB. kadenpoii, mpodeccop A.M. CanamoB
HHI'YHICKUU FOCYI[APCTBEHHI)H?I YHUBEPCHUTET

OKk3aMeHAIMOHHBIN OmiteT Ne _2 (yacth 2)
TTOKYPCY «DPUBHMUYECKAS XUMMUSI»

LISl CTYIEHTOB 3 Kypca CHeNHMAJbHOCTH «XuMus» (cmei.)
Bonpocsl.l. Tumnsr aacopOIMOHHBIX B3aUMOICHCTBUH.
2. IlonsTne XxuMu4eckol KUHETHKH. KWHETHYeCKHl M TEPMOJMHAMHUYECKHH MOIXOABI K
PacCMOTPEHUIO CKOPOCTH XMMUYECKON pEAKLIUH.
3. UctuHHas u KaxkyIascs SHEprusl akTUBAIIMU TeTEPOrCHHBIX XUMUYECKUX PEaKITHIA.

bunet paccMoTpeH U yTBEp»KAEH Ha 3aceaHuH Kadeapsl

3aB. kadenpoii, mpodeccop A.M.Canamos

Kpumepuu OUECHKU omeema Ha IK3AdMEHe

4-6aipHAs TITKaIa [Tokazarenu Kpurepuu

(YpoBeHb
OCBOCHUS)

OtnnyHO 1. Tomuora wu3znoxeHus | CTyIeHTOM JaH TOJHBINA, B JIOTUYECKOU

(T1OBBIILICHHBIIT TEOPETHYECKOTO MOCJIEIOBATEILHOCTH Pa3BEPHYTHIM OTBET

YPOBEHB) MaTepuana; Ha T[IOCTaBJI€HHBIA BOIpOC, TJ€ OH

ITosgHOTA u | IpOAEMOHCTPUPOBAJI 3HAHUA IMPEAMETa B

TIPaBUILHOCTD MOJIHOM 00beMe Yy4eOHOW TMpPOTpamMMBbl,

pereHns JIOCTAaTOYHO r1y0OKO OCMBICIIUBAET

MIPaAKTUYECKOTr' 0 JAUCHUIIIINHY, CaMOCTOATECIBHO, u

3a7aHus; HCUYCPIIBIBAIOIIC OTBE€YaACT Ha

TTpaBuibHOCTs W/uy | AOTOTHHTENBHBIC  BOTIPOCHL,  MPHBOIUT

apryMeHTHPOBAHHOCT cOOCTBEHHBIE TPUMEPHI MO MpodIEMaTHKE

b 30sKkenns | TOCTaBIEHHOTO BOIIpOCA, pemn

(mocyenoBaTenbHoCTE | NPEVIOKEHHBIE MPAKTHYECKHE 3aTaHHs 0e3

neicTBuii); omHOOoK.

Xoporo Camocrositensuocts | CTYAEHTOM [aH pPa3BEPHYTHIA OTBET Ha

(6a30BBIii OTBETA; MOCTaBJICHHBI ~ BONpPOC, TA€  CTYIEHT

YPOBEHB) 5. KyasTypa ped: JEMOHCTPHUPYET 3HAHUS, TPUOOPETEHHBIC Ha

JIEKIIMOHHBIX U CEMHHAPCKUX 3aHATHSX, a

6. urn. TaK)Xe MOJYYEHHBIE TOCPEICTBOM M3YUYECHUSI




VY 10BJIETBOPUTEITH
HO
(ToporoBbIit
YPOBEHD)

HeynosnerBopure
JBHO
(YpoBeHb He
chopMUpOBaH)

00s13aTeIbHBIX y4E€OHBIX MAaTEpHATIOB 10
KypCy, JaeT apryMEHTHPOBAHHBLIE OTBETHI,
MIPUBOJIUT TIPUMEPHI, B OTBETE NMPUCYTCTBYET
CBOOOJTHOE  BJIAZICHHE  MOHOJOTHYECKOU
pEubl0, JOTHYHOCTh U IMOCJIEIOBATEIHHOCTD
orBera. OHAKO JOMYCKAETCS HETOYHOCTDH B
OTBETE. Permn MIPEUIOKEHHBIE
MMPAKTUYCCKUEC 3alaHuA C He6OJIBH_II/IMI/I
HETOYHOCTAMMU.

Cryaentom nad OTBET,
CBUJICTEJILCTBYIOIIMIA B OCHOBHOM O 3HAHUU
IIPOLIECCOB n3y4yaemMoi JUCLUTIIUHBI,
OTJIMYAIOIIUNCS HEJOCTATOYHOW TIIyOUHOM
U TIOJHOTOW PACKPBITUS TEMBbI, 3HAHHEM
OCHOBHBIX  BOIIPOCOB  TeOpuH,  ciabo
c(OpMUPOBAaHHBIMU  HABbIKAMHU  aHaK3a
SBJICHHM,  TIPOLIECCOB,  HEIOCTATOYHBIM
YMEHUEM  JaBaTh  apryMEHTUPOBAHHBIE
OTBETHI u MIPUBOANTH IPUMEPBHI,
HEJOCTAaTOYHO  CBOOOJHBIM  BIIAJICHUEM
MOHOJIOTHYECKOW pEYbl0, JIOTMYHOCTHIO M

MOCIIEA0BATEIHHOCTHIO OTBeTA.
JomyckaeTcsi ~ HECKOJIbKO  OMIMOOK B
coJiep>KaHuU OTBeETa u peleHuu

MMPAaKTUICCKUX 3a7aHuM.

CryneHToM JaH OTBET, KOTOPBIH COJAEPIKUT

pan CEPBbE3HBIX HETOYHOCTEH,
OOHApY)XMBAIOIIWNA HE3HAHHE MPOIECCOB
U3y4yaeMon MIPEAMETHON oOnacty,

OTJIMYAIOIIHUICS HETrJIyOOKHUM PacKphITHEM
TEMbl, HE3HAaHWEM OCHOBHBIX BOIIPOCOB
TeopuH, Hec(HOPMUPOBAHHBIMH HAaBBIKAMHU
aHanu3a SBJIEHUW, MPOLIECCOB, HEYMEHUEM
aBaTh apryMEHTHUPOBAHHbBIC OTBETHI,
CJ1a0BIM BJIaJiCHUEM MOHOJOTHYECKOM
peuYbl0,  OTCYTCTBHEM  JIOTUHYHOCTH U
MMOCJIEOBATEIBHOCTH. BriBoas!
MOBEPXHOCTHBI. PemieHne MmpakTUYEeCKUuX
3aJlaHUl HE BBINIOJIHEHO. T.e CTYINEeHT He
CIOCOOEH OTBETUTH HA BOIPOCHI Jake MPH
JIOTIOJTHUTENBHBIX ~ HABOJAILIMX  BOIPOCAX
MPENoAaBaTEIS.

Ilpumepnas memamuxa Kypcoewix paoom

1. DeMeHTbl KHHETHYECKON TEOPUH T'a30B.
2. NoH-1unonbHOE B3aUMOJEHCTBUE B PACTBOPAX AJIEKTPOJIUTOB.

3. KuHeTtuka peakuuii B pacTBopax.

4. OcHOBHBIE 3aKOHBI TepMOXHUMUU. 3aKoH ['ecca.
5. Kitaccuueckast Teopust 3J1€KTPOTUTUYECKON AUCCOLUALINH.
6. DnemMeHTapHas TEOPHsI AKTUBHBIX CTOJIKHOBEHHH.




7. KuHeTHka EMHbIX pPEeaKIuid.

8. Teopus akTUBUPOBAHHOTO KOMILJIEKCA.

9. [IpuMeHeHne OCHOBHOTO 3aKOHA KHHETUKH K CIIOKHBIM PEAKITHSIM.
10. HekoTophbie cBelIeHUSI O pacTBOpax.

11. ITpaBuio das.

12. Bropoii u TpeTuii 3aKOHbI TEPMOJUHAMHUKHU.

13. OOuue moHATUS TEPMOIMHAMUKH U YPAaBHEHUS COCTOSIHUSI.
14. DneMeHThl cTaTUYECKONW TEPMOAMHAMUKH.

15. [IpumeHeHne BTOpOro 3aKkoHa TEPMOJUHAMUKH.

Kpumepuu ouenxu Kypcoeoii pabomol

Ouenka

Kpumepuu oyenku

OT1anuno

paboTa BBIIOJIHEHA B COOTBETCTBUH C YTBEPKIACHHBIM TUIAHOM,
MOJTHOCTBIO PACKPBITO COACPIKAHUE KAKIOTO BOIIPOCA, CTYJCHTOM
c(hopMyJIMPOBaHBI COOCTBEHHBIC aPTYMEHTUPOBAHHBIC BBIBOIBI T10
TeMe pabotel. OopmiieHre paboThl COOTBETCTBYET
npenbsaBIsieMbIM TpeOoBaHusaM. [Ipu 3ammre paboTHl CTYACHT
CBOOOJTHO BJIaJICCT MATEPUAIIOM U OTBEYAET HA BOTIPOCHI.

Xopouro

pa60Ta BBITIOJIHCHA B COOTBETCTBUU C YTBCPIKACHHBIM IIJIAHOM,
IMMOJIHOCTBIO PACKPBITO COACPIKAHUEC KAKAO0TI'0 BOIIPpOCaA.
He3nauntenbHbIC 3aMEYaHUS K O(I)OpMJ'IeHI/IIO pa6OTBI. HpI/I 3alIuTC
pa6OTI)I CTYACHT BJIaACCT MAaTCPUAJIOM, HO OTBEYACT HC HA BCC
BOIIPOCHI.

YaoB/j1eTBOPUTEIBHO

paboTa BBIITOJIHEHA B COOTBETCTBUH C YTBEPKICHHBIM IUIAHOM, HO
HE MOJIHOCTBIO PACKPBITO COJIEPKAHNUE KAXKI0TO BOIPOCa.
CryneHToM He c/ielaHbl COOCTBEHHBIE BEIBOJIBI IO TEME PaOOTHI.
['pyOble HenocTaTku B oopmiieHnH padoTsl. [Tpu 3amure paboTs
CTyZIeHT cJ1abo BIIa/IeeT MaTepUalioM, OTBEYAaeT HEe Ha BCE BOIIPOCHI.

HeynoBjieTBopUTEIBLHO

paboTa BBITIOJIHEHA HE B COOTBETCTBUU C YTBEP)KIEHHBIM IJIAHOM,
HE PacKpBITO CO/IepIKaHue KaKaoro Borpoca. CTyieHTOM He
CIeNaHbl BEIBOJIBI 110 TeMe paboThl. [ pyObie HeAOCTaTKU B
odopmiienun padboTsl. [Ipu 3ammre paboTHI CTYJIEHT HE BIAJCET
MaTepuaioM, He OTBEYAeT Ha BOMPOCHI.

9. YYEBHO-METOANYECKOE U UHO®POPMAIIMOHHOE OBECIIEYEHUE

JANCHUITVINHBI

9.1. YyeOHas 1uTeparypa

a) OcHoBHas:

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

2. Kupeer B.A. Kpatkwuii kypc puznueckort xumuu. M.: Xumus, 1978

3. Epemun E.H. OcHOBBI XUMU4eCKOI KHHETUKU. Y4eOH.mocobue. M.: Bbicmias mikona,1976.
4. lamackun b.b., [Terpuit O.A. Dnekrpoxumus. YueOH.mocodue. M.: Beicmias mkosa, 1987.




5. Kaprymmnckas AWM. u ap. CO0pHUK 3a1a4 IO XMMUYECKON TepMoanHamuke. M.: Bricmas mikosna,
1983.

6. Kucenesa E.B. u ap. C60opHuK mpuMepoB U 3am1ad mo (usnyeckord xumuu. M.: Beicmias mkona,
1983.

7.Kparkuii crnpaBOYHUK (U3MKO-XMMHYECKUX BEIUYMH, TNoA.peaakinuerd PaBmens A.A. u
[Tonomapesoii A.M. JI.: Xumus,1983.

0) 1OMOJIHUTE/IbHASA JIUTepaTypa

1.ITonropak O.M. Tepmonunamuka B pusndeckoit xumuu. M: Beicias mkona, 1991

2.IlpakTudeckue padbotsl 1o usnyeckon xumuu. [lox penakmueit Mumenko K.I1., PaBnens 3.A.A.,
[TonomapeBoii A.M. JI.: Xumus,1982.

4 Ilpaktukym o ¢puszudeckoit xumuu. [loa penaknueit bynanosa B.B. u BopooseBa H.K.

M: Xumus, 1986.

5. HoBocenoa A.B. MeToapl ucciienoBaHus rereporeHHbix cucteM. M.: Beicias mkosa, 1980.

9.2. UnTepHeT-pecypcehI:

http://fizrast.ru/sitemap.htmi

http://www.don-agro.ru

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

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

http://elibrary.rsl.ru Hayunas snexkrponHas Oudamoreka

http://elibrary.ru/default.asp Poccuiickas nanmonanpHas 6ubnnoreka

http://primo.nlr.ru http://nbmgu.rudnekrpornast 6ubimoTeka Poccuiickoit rocynapcTBeHHON
OoubIMoTeKU

9.3. IIporpamMHoe odecnieyeHue

YHuBepcurer obecrnedeH HeoOX0IMMBIM KOMITJIEKTOM JTUIIEH3UOHHOTO ¥ CBOOOTHO
pacrpocTpaHsIeMoro MPOrpaMMHOTO 0OECTICUCHHSI, B TOM YHCJIE OT€YECTBEHHOTO MMPOU3BO/ICTRA.

Kaxxapiit oOyuaromnuiicss B TeueHUE BCEro nepuojia o0yueHus: obecredeH HHIUBUIYaTbHBIM
HEOTPAHUYEHHBIM JIOCTYIIOM K 3JIEKTPOHHON MH(OPMAIIMOHHO-00pa30BaTEIbHOM Cpejie YHUBEPCUTETA
U3 000N TOYKH, B KOTOPOU UMEETCSI TOCTYI K HHPOPMAIIMOHHO-TEIEKOMMYHHUKAIIHOHHOM ceTh
«HTEpHET» KaK HA TEPPUTOPUM YHUBEPCUTETA, TaK U BHE €€.

YHI/IBepCI/ITeT obOecreueH CICOYIOIIUM KOMIIJICKTOM JIMIICH3UOHHOI'O mporpaMMHOro

o0ecreyeHusl.
1. JluneHsuoHHOE MporpaMMHOE o0ecreueHue, ucnonb3zyemoe B Uarl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. Iporpammusrii kommiekc MMUC “Busyansnas Ctyaust TectupoBanus’™
1.4. Antuupycsoe I10 Eset Nod32

1.5. CmpaBouHo-npaBoBasi cucrema “T'apant”

Hapsmy C TpaAUIMOHHBIMU U3JaHUAMU CTYACHTBI W COTPYAHUKH UMCIOT BO3MOKHOCTDH
MOJIb30BATHCS SJICKTPOHHBIMU IMMOJIHOTCKCTOBBIMHA 6azaMu JaHHBIX:


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

Taonuua 9.1.

Ha3zBanmue pecypca Ccbuika/1ocTyn

DrexkTpoHHas Oubinoreka omnain «ExnHoe oKHO K http://window.edu.ru

00pa30oBaTeIbHBIM PECypcam»

«O6pazoBaTenbHbIi pecypc Poccum» http://school-collection.edu.ru

denepanbHbIi 00pa30BaTEIbHBIN OPTAI: YIPEIKIACHHS, http://www.edu.ru —

nporpammel, cranaaptsl, BY3b1, rectol EID, THA

denepanbHbIi HEHTP HHPOPMAITHOHHO-00Pa30BaTEIbHBIX http://fcior.edu.ru -

pecypcoB (PLINOP)

ObC "KOHCVYJIbTAHT CTYJAEHTA". DnektpoHHas http://polpred.com/news

OnOIMOTEKa TEXHHUECKOTO By3a

W3znarensctBo «JlaHby. DIeKTPOHHO-OHOIHMOTEYHAS http://www.studentlibrary.ru -

cucTeMa

Pycckast BUpTyasibHas OMOIHOTEKA http://rvb.ru —

N3narenscTBO «JlaHby. DneKTpoOHHO-OMONIMOTEYHAS http://e.lanbook.com -

crcTemMa

EsxenenenbHuk Hayku u oOpasoBanus FOra Poccun http://old.rsue.ru/Academy/Archive

«AKamemMusa» s/Index.htm

Hayunast snextponHas 6ubsimnoreka «e-Library» http://elibrary.ru/defaultx.asp -

DnekrpoHHO-0nOMoTeuHas cucrema IPRbooks http://www.iprbookshop.ru -

DJIEKTPOHHO-CIIPABOYHAs CHCTEMA JOKYMEHTOB B cepe http://www.informio.ru

obpazoBanus «1apopMuo»

NudopmarmonHo-npaBoBas cucrema «l apaHr» CeteBas Bepcus, TOCTYITHA CO BCEX
KOMITBIOTEPOB B KOPIIOPATHBHOM
cetu Uurl'y

DNeKTPOHHO-0MOIMoTeuHas cucrema «tOpaiTy» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYHEHUE JUCIUIIJINHbI

TpeboBanusi K ayaUTOPUM Ui JIGKIMOHHBIX M NMPAKTUYECKUX 3aHATHI: OecllymMHasl cBeTas
ayIuTOpus Ha 25 MOCaJl0YHbIX MECT C TIOCKOM.

TpeboBanust k ayautropuu Juis Ja00OpaTOpHBIX 3aHATUN: nabopatopus 60-70 M? C BBITSKKOIA,
Oo0IMM M MECTHBIM (HaJ LIeCThI0 pabOuMMHU CTOJAMH) OCBELICHHEM, KaHalu3auuei (XojogHas |
ropsiaas BOja).

TpeboBaHMs K CHENHUATU3UPOBAHHOMY O0OPYIOBAHUIO: BBITSXKHON HIKad, XUMHUUECKU CTOMKas
paKkoBUHA, IIECTh J1a0OPAaTOPHBIX CTOJIOB CO CTOMKUM IIOKPBITUEM, OJIMH CTOJ IMpernojaBaTers,
JIBEHAaTh J1a00paTOPHBIX CTYJBEB, TOCKA, TEXHUUECKUE U AHATUTHYECKUE BECHI.

Teoperuveckuii Kype:
Jlexuuu, npe3eHTanuu
KoHTponbHbIE TECTHI.
Cnucky BOITPOCOB ISl IPOBEIEHUSI KOJJIOKBUYMOB.
TaGnuiibl - TucK U OyMaXHBIN BapHaHT O0bLIOrO hopmara.
BapuanTs! 3aauuii 151 KOHTPOJIBHBIX PadoOT.
BapuanTsl 3a1aHuil 17151 CAMOCTOSITEILHON pacdeTHOM paboThl (CrienuaibHO pa3paboTaHHBINA U
U3JJaHHBIM IPAKTUKYM JUI CTYACHTOB).
7. Habop peakTuBOB 1 000py1OBaHUS AJIS JIGKLIMOHHBIX OIBITOB.

ouhkwdE

JlabopaTopHBIi NPAKTHKYM:


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/

1. Tematuka W omucaHue JAOOPAaTOPHBIX paboT (crenuaNbHO pa3padOTaHHBIM W W3AAHHBINA
7a00paTOPHBIA MPAKTUKYM JUIS CTYJCHTOB XUMHUECKOTO HATIPABJICHU ).

Habop xuMu4uecKkux peakTUBOB K KXo 1abopaTopHOii padoTe.

3. JlabGopaTopHble yCTaHOBKH, 000PYI0BaHHE.

N

11. METOAUYECKHUE YKA3AHUA JJI1 OBYYAIOIIUXCH 110 OCBOEHUIO
JUCHUITVINHBI
Jucunmmna «Pusndeckas XUMHs HarpasieHa Ha ¢popmupoBanue komnerenimii: YK-3, OITK—
3, OIIK-6, I1K-3.
[TpomMexyTouHas aTTeCTalMs IPEANIONATacT 3aueT.
[Tpuctynas K U3y4yeHHIO IUCLMILIMHBIL, HEOOXOAMMO B IEPBYIO OUYEpelb O3HAKOMHUTHCA C
coJiep;kaHueM paboueit mporpammsl gucuuminHel (PITT).
Jlexuuy UMEIOT LIEIbI0 AaTh CUCTEMATU3UPOBAHHbBIE OCHOBBI HAYYHBIX 3HAHUIA.
[Ipu usyyenuu u npopaboOTKe TEOPETUUECKOTO MaTepuana HeoOX0IUMO:
- IIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIN HA JEKIMOHHOM 3aHATUU MaTepual U JOMOJHUTH €ro ¢ y4eTOM
PEKOMEHI0BAaHHOM 110 TAHHOW TEME JIMTEPATYPBHI;
- MpPU CaMOCTOSITEIBHOM HW3Y4YEHHHM TEOPETUYECKOW TEMBbI CHeJIaTb KOHCIEKT, MCIIONb3Ys
pexomenaoBanHsle B PIIJ[  nuTepaTypHble HCTOYHMKHM W PECypchl  MH()OPMAIMOHHO-
TEJIEKOMMYHUKALMOHHOM ceTH «HTepHeT»
- IpPHU TOJATOTOBKE K MPOMEXKYTOYHOW aTTECTAllMM MO MOJIYJIO HCIIOJB30BaTh MaTepuaibl (GoHIa
OLICHOYHBIX CPEJICTB.
[IpakTUyeckue 3aHATHS MPOBOAATCS C LENBI0 YIIyOJIGHUS W 3aKpEeIUICHUs 3HAHUH, IMOITydeHHBIX
Ha JIEKIUSAX U B MPOLIECCE CaMOCTOATENIbHOW padoThl HaJl HOPMAaTUBHBIMH JJOKYMEHTaMH, y4eOHOH U
HAay4YHOU JIUTEPATYPOU.
[Tpy mOATrOTOBKE K NPAaKTUYECKOMY 3aHATHIO HEOOXOAUMO:
- U3Y4HTb, TIOBTOPUTH TEOPETUUYECKUI MaTepHall IO 3a/1aHHOM TeMe;
- IIpY BBIIIOJIHEHUH JOMAIIHUX PACUETHBIX 3a/laHUM, U3yYUTh, [IOBTOPUTH TUIIOBBIE 3a/1aHHU,
BBITOJIHSEMbIE B Ay TUTOPUU.
Pexomenganum mo padore ¢ HaAy4YHOH U Y4eOHOI JTUTEPATypPOH
Pabota ¢ yueOHOI 1 HaydHOU TUTEPATYPOH SIBIISIETCS TJIABHOU (DOPMOI CaMOCTOSTEIBHOM
paboThl M HEOOXOJMMA MTPU MOATOTOBKE K YCTHOMY OIPOCY Ha CEMUHAPCKUX 3aHATHSIX, K MOJTYJIbHBIM
KOHTpPOJIbHBIM paboTam, orpocy, 3k3aMeHy. OHa BKJIIOYaeT MpopadoTKy JEKIHMOHHOIO Marepualia —
W3Y4YEHHE PEKOMEHJO0BAHHBIX NCTOYHHUKOB U JIUTEPATYphl MO TeMaTuKe Jekuui.  KoHcnekT nexuun
JOJDKEH —cojiepXaTh pedepaTUBHYIO 3allUCh OCHOBHBIX BOIPOCOB JIEKIUH, MPEIJIOKEHHBIX
npernojiaBaTesneM cxeMm (Ipu MX JAEMOHCTPALMH), OCHOBHBIX MCTOYHHMKOB U JIUTEpPATyphl 10 TeMawm,
BBIBOJIBI MO KaxaoMy Borpocy. KoHcrekTr noikeH OBbITh BBIIOJHEH B OTIENBbHOM TETpaau Io
npeamery. OH JOJDKEeH ObITh aKKypaTHBIM, XOPOIIO YHWTaeMbIM, HE COJEp’KaTb HE OTHOCSIIYIOCS K
TeMe UH(POPMAIUIO WIH PUCYHKH.
KoHcnekTsl HaydHO IUTEPATyphl IPH CAMOCTOATEIBLHON MOATOTOBKE K 3aHATHM JIOJIKHBI
OBITH BBITIOJHEHBI TAKXKE aKKypaTHO, COAEpPkaTh OTBEThl HAa Ka)KJbli MMOCTABIEHHBIH B TEME BOIPOC,
UMETh CCBUIKY Ha HCTOYHUK HMH(OpMAanMM C 00s3aTeNbHBIM yKa3aHHEM aBTOpa, Ha3BaHHUS U Toja
U3JIaHUS UCIOJIb3yeMOW Hay4dHOH juTepaTypbl. KoHCIIEKT MOXET ObITh OMOPHBIM (COAEPKaTh JIUIIb
OCHOBHBIE KJIIOUEBBIE MO3UIIMN), HO TIPH 3TOM IO3BOJISIONINM JIaTh IOJHBIA OTBET MO BONPOCY, MOKET
OBITH TOAPOOHBIM. OOBEM KOHCIIEKTa OMPEEIAETCS CAaMUM 00YyJaIOIUMCS.
B nporecce paboTsl ¢ yueOHON 1 Hay4HOH JINTepaTypoi 00yJarouuiicss MOXKeT:
- JIe7IaTh 3alMCU MO0 XOJAy YTEHMs B BHJI€ MPOCTOrO MM Pa3BepHYTOro IjIaHa (co3/aBaTh NEpeyeHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOUHUKE);
- COCTaBJIATh TE3UCH! (LMTHpPOBaHUE HauOoOJiee BaKHBIX MECT CTaThU WJIM MOHOTrpagHH, KOPOTKOE
U3JI0’)KEHUE OCHOBHBIX MBICIIEH aBTOPA);
- TOTOBUTH aHHOTAIMH (KpaTKoe 0000IeHNEe OCHOBHBIX BOITPOCOB PabOTHI);
- CO3J1aBaTh KOHCIIEKTHI (Pa3BEPHYTHIC TE3UCHI).



PaGouas mnporpamma puctumiauHbl «®dusznyeckass XUMHsS» COCTaBI€HA B COOTBETCTBUU C
tpedoBanusiMu ®PI'OC BO no cneunansHoctu 04.05.01. «@yHnameHTanbHas U OpUKIATHAS XUMUSD,

YTBEP)KJICHHOTO MpHKa3oM MuHucrepcTBa oOpazoBanus M Hayku Poccuiickonr ®@enepamuu or 13
utosigs 2017 . Ne 652

[Tporpammy coctaBuia: npodeccop kadenpsr xumun Apuyaxona P. /1.

Pabouas nporpamma yTBepIKaeHa Ha 3aceJaHUU Kapeapbl XUMHHU

[Tporoxon 3aceqanust Ne _ 7 or « 13 » mapra 2025 r.

Pabouas nporpamma ogobpeHa yueOGHO-METOIUYECKUM COBETOM

XHUMHMKO-OHOJIOTHYSCKOTO d)aKVJ'H:TeTa

[Tporokoi 3acemanmst Ne 6 or « 18 » wmapra 2025 r.




CeeeHus 0 mepeyTBep KIeHUN MPOrpaMMbl Ha OYePeAHOI YUeOHbIN IoJ U perucTpauuu
H3MEHeHU

YyeOHbIil Pentenue Buecennnie namMeneHus IToamuce 3aB.

roJI kadenpsl kadempoit
(Ne mporoxona, nara)




