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1. NACHIOPT ®OHJAA OINEHOYHBIX CPEACTB

1.1. O61acTh NPUMEHEHHA

®onpa oneHouHblx cpeacTB (POC) — HeoThemieMas dYacTh pabouei
IpOrpamMMbl JUCHMIUIMHBI «DU3HUecKas U KOJUIOMIHASL XUMUS» U MpPeJHA3HAYEH
JUISl KOHTPOJIA M OLEHKH 00pa30BaTEIbHBIX JTOCTUKEHUN CTYACHTOB, OCBOMBIIUX
porpamMmy JTUCHUTIINHBI.

1.2. Hesaun u 3axa4u (pOHIA OLIEHOYHBIX CPEACTB

Hene ®OC — yCTaHOBUTH COOTBETCTBUE YPOBHS  IOJATOTOBKH
oOyuarorierocsi TpeboBanusim @PI'OC BO OakanaBpuaT 10 HamNpaBIICHUIO
noarotoBku 44.03.05 Ilemaroruueckoe oOpazoBaHue (¢ AByMsS MNPOGUISIMU
MOATOTOBKH), YTBEPXKJICHHBIM MpHKa3oM MuHucTepcTBa 00pa3oBaHMs U HAyKU
Poccuiickoit denepanu ot 22 ¢geBpans 2018 r. Ne 125 (¢ u3MeHEHUsIMH U
JIOTIOJTHEHHUSIMH ).

1.3. Ilepeyenb KoMmeTeHUMH, (GOPMHPYEMBbIX B Ipolecce OCBOCHUA
OCHOBHOI1 00pa30BaTe/IbHOI POrpaMMBbI
[Ipoecc  OocBOEHMS IHUCLUMIUIMHBI  HampaBieH Ha (opMUpOBaHHE

CJIICaAyrommnx KOMHCTGHHI/Iﬁ N HHAWUKATOPOB UX JOCTHUIKCHMA:

Koa mo ®I'OC BO ‘ NHauKaTop 10CTHKEHUS
O6menpodeccroHanbHbIe

[TK-4. CnocoOeH ycTaHaBIMBATh [1IK-4.4. ®opmupyeT MeXAUCLUIIIINHAPHBIE
COJIepKaTeNbHbIE, METOAOJOTHYECKHUE U CBSI3M B 00J1aCTH OMOJIOTMH U XUMUHU Ha
MHUPOBO33PEHUYECKUE CBSI3U IPEIMETHON OCHOBE UHTETPALlMM HAy4HO-
o6JyacT (B COOTBETCTBUU C poduiieM u HCCIE0BATENIbCKON U METOIUYECKOM
yYpOBHEM 00YUYEHHMSI) CO CMEKHBIMU HAYUYHBIMU | AEATEIbHOCTH.
obnactsMu [1K-4.5. IloHnMaeT cCOBpeMEHHYIO

XUMUYECKYIO KapTHHY MUPa, IIO3BOJISIOLIY IO
paccMmaTpuBaTh BCE MOJYYEHHBIE PE3YIIbTAThI
B UX €MHCTBE U B3aUMOCBSI3U U COOTHOCHUT UX
C €CTECTBEHHOHAYy4YHOU KapTUHON MUpa B
LEJIOM.

1.4. Dranbl ¢gopMupoBaHusl KOMIETEHUUH M CpPeICTBA OLEHHUBAHUS
YPOBHS UX cOPMHPOBAHHOCTH

Jrtansl popmupoBanusa komnereHunii | Kommerenuuun KonTpoabHo-o1eHOYHBIE
cpejacTBa / cnocoo
OLlCHHBaHUS
Tema 1. BBenenne. OcHOBHEBIC 1IK-4 Tectupopanue mno

TCOPECTHUYCCKOMY MaTCpHall
MOHATHA U TCPMHUHBI TCPMOJHMHAMUKA P y p y




Tewma 2. [1epBblil 3aK0H
TEPMOJUHAMUKHI

I1K-4

Brinonnenue nHAMBUY AITbHBIX
JOMAaIIIHUX 3aJaHH,
KOHTpOJIbHAas padora,
TECTUPOBAHUE TIO
TEOPETUUECKOMY MaTepuany

Tema 3 Tepmoxumus.

I1K-4

BrimonnHeHue WHAWBH Ty alTbHBIX
JIOMAIITHUX 33JJaHHH, 3aIIUTa
n1abopaTopHBIX padoT,
KOHTpOJIbHAs padoTa,
TECTUPOBAHUE T10
TEOPETUIECKOMY MaTepHaITy

Tema 4. Bropoii 3akoH
TEPMOJUHAMUKH,
TEPMOJUHAMHUYECKUE MOTECHIINAIBI

I1K-4

BrinonHenue MHAMBUYAITbHBIX
JOMAaIITHUX 3aJaHHi,
KOHTpOJIbHAs paboTa,
TECTUPOBAHUE TIO
TEOPETUUECKOMY MaTepHaly

Tema 5. XuMHYECKOE PAaBHOBECHE.

TIK-4

Brinonnenue nHANBU Y ATbHBIX
JOMAaIlTHUX 3aJaHMi, 3aIuTa
n1abopaTopHBIX padoT,
KOHTpOJIbHAS paboTa,
TECTUPOBAHUE TIO
TEOPETUUECKOMY MaTepuaity

Tema 6. ®a3oBoe paBHOBECHE.

IT1K-4

BrInonHenne MHIMBHULY aTIbHBIX
JIOMAIIIHUX 33JaHUi, 3aIuTa
1a00paToOpHBIX padoT,
KOHTpOJIbHas padora,
TECTUPOBAHUE T10
TEOPETUIECKOMY MaTepHaly

Tema 7. OCHOBHBIE TOHATHSI U
TEPMHUHBI XUMUYECKOU KUHETUKH.

I1K-4

TectupoBanue no
TEOPETHYECKOMY MaTepHaiLy

Tema 8. KuHeTuka npoCThIX peaKnii.
pEaKIUi.

I1K-4

BrimonHenue nHANBU Y ATbHBIX
JIOMAIITHUX 3aJaHM, 3aluTa
nabopaTopHBIX padoT,
KOHTpOJIbHAas padora,
TECTUPOBAHUE TIO
TEOPETUUECKOMY MaTepualy

Tema 9. Kunetuka ClIOXHBIX peaKLuil

IT1K-4

Brinonnenue MHAMBUY AITbHBIX
JOMAaNTHUX 3aJaHUM,
KOHTpOJIbHast padora,
TECTUPOBAHUE T10




TEOPETUUECKOMY MaTepHary

Tema 10. 3aBUCHMOCTb CKOPOCTH
peaKkIuil OT TeMIepaTypbl, SHEPTUS
aKTHUBAIIUH.

I1K-4

Brlinonnenue HHAWBUTy alTbHBIX
JOMAaIIIHUX 3aJaHMi, 3aluTa
n1abopaTopHEIX padoT,
KOHTpOJIbHAas padora,
TECTUPOBAHUE TIO
TEOPETUUECKOMY MaTepHary

Tema 11. Kunetuka rereporeHHbIX
peakuunii. Karanms.

I1K-4

BrlinonHeHne WHIWBH Ty alTbHBIX
JIOMAIITHUX 33aJJaHHH, 3aIIUTa
1abopaTOpHBIX padoT,
KOHTpOJIbHAs padoTa,
TECTUPOBAHUE T10
TEOPETUICCKOMY MaTepHaITy

Tema 12. Teopun xumMuueckoit
KHUHETUKH.

I1K-4

Brinonnenue HHAWBUTy alTbHBIX
JOMAaIITHUX 3aJaHM, 3aluTa
1abopaTopHBIX padoT,
KOHTpOJIbHas paboTa,
TECTUPOBAHUE TIO
TEOPETUUECKOMY MaTepHaly

[TpoMexXyTOuHasi aTTeCcTalus

[1K-4

DKx3aMeH (MMChbMEHHBIN )

Tema 13. PactBopsl. Teopuu
pacTBOPOB.

IT1K-4

BrinonHenne MHIMBHULY aJIbHBIX
JIOMAIIHUX 33JaHUH, 3aIuTa
1a00paTOpHBIX pabdoT,
KOHTpOJIbHAs padoTa,
TECTUPOBAHUE I10
TEOPETUIECKOMY MaTepHairy

Tema 14. KonuratuBable CBOMCTBA
PacTBOPOB HEAJICKTPOJIUTOB.

IT1K-4

Brinonnenue HHAWBUTYy alTbHBIX
JIOMAaIITHUX 3aJaHM, 3a1uTa
nabopaTopHBIX padoT,
KOHTpOJIbHas padora,
TECTUPOBAHUE TIO
TEOPETUUECKOMY MaTepualy

Tema 15. PaBHOBecHSA B cucTEMaxX
JKUJIKOCTb-)KUIKOCTD.

I1K-4

BrImoHeHne HHIMBHLY aTTbHBIX
JIOMAIIIHUX 33JaHUi, 3aIuTa
1a00paToOpHBIX pabdoT,
KOHTpOJIbHast padora,
TECTUPOBAHUE I10
TEOPETHYECKOMY MaTepHaITy

Tema 16. PacTBOPBI 31€KTPOJIUTOB.
Teopus CUIBHBIX 31EKTPOJIUTOB.

I1K-4

BBIHOHHGHI/IG I/IH,Z[I/IBI/II[ya.HLHLIX
JIOMAIITHUX 3aJaHMi, 3aluTa
n1abopaTopHBIX padoT,




KOHTpOJIbHast padoTa,
TECTUPOBAHUE I10
TEOPETUYECKOMY MaTepHaiy

Tema 17. DneKTponpoBOAHOCTh I1K-4 BrinonHenue nHAMBULY AITBHBIX
PacTBOPOB AJIEKTPOJIUTOB. JIOMANIHUX 3a71aHUH, 3a1UTa
n1abopaTopHEIX padoT,
KOHTpPOJIbHAsI paboTa,
TECTUPOBAHUEC 110
TEOPETUUECKOMY MaTEpUAITY
Tema 18. 'anbBaHMuecKHe deMEHTHI, | 1IK-4 BeironHenne HHANBHTYalbHBIX
AIEKTPOXUMUYECKUE IICTIH. JIOMANTHUX 3a7IaHUH, 3a1Ta
1abopaTOpHBIX padoT,
KOHTpOJIbHas paboTa,
TCCTUPOBAHUC 110
TEOPETHYECKOMY MaTepHaiLy
Tema 19. Dnextponus. Kopposusi. ITIK-4 BrimosnHeHre HHANBHTY ATBHBIX
JOMAaIITHUX 3aJaHMi, 3aIuTa
1abopaTopHBIX padoT,
KOHTpOJIbHAs paboTa,
TCCTUPOBAHUC I10
TEOPETUUYECKOMY MaTepuairy
Tema 20. IToBepxHocTHbIC sBieHus. | [TK-4 3amuTa 1a00paTopHBIX padoT,
TCCTUPOBAHUC I10
TEOPETUUYECKOMY MaTepHuairy
Tema 21. JIucnepcHbIe CUCTEMBI. 11IK-4 3amuTa 1ab0paTopHbIX padoT,
Knaccuuxanus, METObI ITOJyYEHHS TECTHPOBAHUC 11O
. TEOPETUUYECKOMY MaTepuairy
Tema 22. CBoiCTBa TUCIIEPCHBIX 1TIK-4 3aimura 1ab0paTopHbIX padoT,
CHCTEM: MOJIEKYJIAPHO- TeCTHpOBAHUC 11O
TECOPETUUYCCKOMY MaTCpUuall
KHHETUYECKHUE, ONITUYECKUE, p y puaty
BJIEKTPUYECKUE.
Tema 23. OMybcUu, NEHBI, TEIH. 1IK-4 3amuTa 7a00paTOpHBIX padoT,
PaCTBOpr BMC TECTUPOBAHHUC 10
TEOPETHYECKOMY MaTepHaiLy
I1IK-4 Ok3aMeH (MMChbMEHHBIN )

[TpoMexxyTouHasi aTTecTalus

1.5. Onucanue nokaszaresei (pOpMUPOBAHNS KOMIIETEHIM A

Koa xomnerenuuu

IInanupyemble pe3yabTaThbl 00y4eHHsI (MIOKA3ATEJIH)

I1K-4 3HATBH: MPEIMETHYI0 00JacTh (PU3NYECKOW XHUMHH, €€ POJb B




pPa3BUTHM 3HAHUH O MPHUPOJE M PA3IUYHBIX OOJNACTIX HKOHOMHKH;
OCHOBHBIC 3aKOHOMEPHOCTH MPOTCKAHWS XUMHUYECKUX pEaKIuid Hu
(U3MKO-XUMHUYECKUX  MPOIECCOB  (TEPMOAMHAMHYECKHE  CBOMCTBA
BEIIECTB, TEIUIOBbIE 3(P(PEKTHl XUMHUECKUX M (PU3HKO-XUMUYECKHX
IIPOLIECCOB, BO3MOXKHOCTb M HAIIpaBJIEHHE IPOLECCOB, COCTOSHUE
XMMHUYECKOTO M (a30BOr0 pPAaBHOBECHs; CKOPOCTb M MEXaHHU3M
XMMHUYECKHX PEaKLMH, SBJICHNUE KaTajln3a); OCHOBBI YUEHHUS O pacTBOPAX,
CIOCOOB! BBIPAKEHMS KOJIMYECTBEHHOI'O COCTAaBa pacTBOPOB, (PU3HUKO-
XMMHUYECKHE CBOMCTBA pPACTBOPOB; OCHOBBI TEOPHU DJIEKTPOJIUTOB,
3aKOHOMEPHOCTH TPOTEKAHMs PeaKluii MOHHOrO OOMEeHa; B3aUMOCBS3b
MEXIYy XUMHYECKUMH U 3JCKTPUUYECKUMHU SBICHHUAMH, HUX pOJIb B
KHU3HEEATSIFHOCTH OPraHU3MOB; METOIHMKY paOOThI C HECIOKHBIMHU
U3MEPUTENIbHBIMU  3JICKTPONPUOOpaMHU; TEXHUKY O€30MaCHOCTH IpHU
BBINOJIHEHUH XMUMHUYECKOT0 JKCHepuMeHTa U pabote C
JIEKTPOIIpUOOpaMu;

YMETb: pPACCUMUTHLIBATD TEPMOIUHAMHUYCCKUE XapaKTCPUCTUKHU
XUMHNYCCKHUX peaKHHﬁ; npeaABUACTb BOBMOKHOCTD XUMHUYCCKUX peaKHHﬁ;
OpeaABUACTE KHUHCTHUYCCKHC 3aKOHOMCPHOCTHU IIPOTCKAHHA peaKHI/Iﬁ Ha
OCHOBC HX MCXaHH3Md, aHAJIM3UPOBATbL BO3MOXXHOCTH BJIMSAHHA Ha
MPOTCKAHUC PCAKIIHMU B KCJIACMOM HaIlPpaBJICHUU U C COOTBGTCTB}’IOHICﬁ
CKOPOCTBHIO, p€HIaTh XUMHWYCCKHUEC 3aJa4U 110 U3YYCHHBIM TCMaM;,

BJA/JeTh  HABBIKAMM  BBIIIOJIHEHUS  HUCCIEN0BATEIBCKOIO
JKCHEPUMEHTAa C MHCIOJIb30BAaHMEM  allllapaTypHOro O0OecIHeueHMUs;
II0JIb30BaHHUs CIIPABOYHOU JINTEPATYpPOH.

1.6. Kpurepuum oueHUBAHHMSI KOMIIETEHIIUII HAa Pa3HbIX

Tanax HMx

¢popmupoBanus
Buj Texkyuieii yueOHoii padoThl KoauyectBo 6a/1510B
101010 0-390 300

7 cemecTp

Bomonnenne u  3ammra  1ab0paTOPHBIX 20 20

pabot

KonTtposbHble paboThl 20 20

CamocrosiTenpHas pabota (pemenue 20 20

WH/IMBUYAJIbHBIX 33/1aHUI)

IIncbMEHHBIN SK3aMEH 40 40

Hroro 3a cemectp: 100 100
8 cemecTp

Bommonnenne u  3ammra  J1a00OpaTOPHBIX 20 20

pabot

KoHTpoJibHBIE PabOTHI 20 20

CamocTosTenbHas pabota (pemenue 20 20

VH/IMBUYAJIbHBIX 3a/1aHUI)




[IuceMeHHBI PK3aMeH

40

40

HToro 3a cemectp:

100

100

HakxonureabHas cucrteMa oneHuBanud mo 100-0a,ibH0M mKaJje

Yeroipexodad-
JIbHas CHCTeMa
OLIeHUBAHUS
IK3aMeHa

100-
oaLIbHas
IIKaJja

BykBennas mkaJga, coorsercreyromasi 100-
0aJIbHOM HIKAJIe

Cucrema
OLICHUBAHUSA
3agera

OT1inyHo

90-100

A — OTJIMYHO — TEOPETHYECKOE COIePIKaHUE Kypca
OCBOEHO IMOJIHOCTBIO0, 06€3 MpoOeoB; HeOOX0IUMBIC
MPAKTUYECKHE HABBIKH PA0OTHI C OCBOCHHBIM
MaTeprasoM chOPMHUPOBAHBI; BCE
MPEyCMOTPEHHBIC TPOTPAaMMOil 00y4eHUs
y4eOHbIC 3aJaHHsI BBIMOJIHEHBI, KAYECTBO UX
BBIIIOJIHEHHS OLIEHEHO YHUCIIOM 0aJUIOB, OJIM3KUM K
MaKCUMaIIbHOMY

Xopoltiio

83-89

B — o4eHb XOpOIIIO — TEOPETHYECKOE COACPIKAHUE
Kypca OCBOCHO TOJIHOCTBIO, 0€3 MpoOeIioB;
HEO00XOIUMBbIC IPAKTUYCCKHAE HABBIKUA PAOOTHI C
OCBOSHHBIM MaTEPHAJIOM B OCHOBHOM
C(OPMHPOBAHBI; BCE MPETYCMOTPEHHBIE
MpOrpaMMoii 00y4YeHUs y4eOHbIC 3a/TaHUS
BBITIOTHEHBI, KAYECTBO BBITIOJTHEHHS OOJBITUHCTBA
M3 HUX OIICHEHO YKCJIOM 0ajIjIoB, OJU3KUM

K MaKCUMaJIbHOMY

Xopomo

75-82

C — XopouIo — TeOpeTUIECcKOoe CoJIepKaHne Kypea
OCBOCHO IOJIHOCTBIO; HEKOTOPBIE TPAKTUYECKHUE
HaBBIKH pabOTHI C OCBOCHHBIM MaTE€PUATIOM
c(hopMUPOBaHBI HEIOCTATOYHO; BCE
MPEeAYyCMOTPEHHBIE MPOTPAMMOI 00ydIEeHUS
y4eOHBIC 33a/JaHUS BHIMIOJTHEHBI, KAY€CTBO
BBITIOJIHEHHS] HU OJHOTO U3 HUX HE OLIEHEHO
MUHUMAJIBHBIM YHUCJIOM 0allIOB, HEKOTOPBIC BUIIBI
3aJIaHWI BBITTOJTHEHBI ¢ OMIMOKAMU

Y noBinerBo-
PUTETBHO

63-74

D — ya0BIETBOPUTENBHO — TEOPETHUECKOE
coJiep’KaHue AUCIUIIIIMHBI OCBOEHO YAaCTHYHO, HO
npo0esbl He HOCAT CYIIECTBEHHOTO XapaKTepa;
HE0OXO0JUMbIE TPAKTUYECKHUE HABBIKU pabOThI

C OCBOEHHBIM MaTEPHUAJIOM B OCHOBHOM
chopMupoBaHbI; OOJIBIIUHCTBO
IPEIYCMOTPEHHBIX MPOrpaMMOi 00yUYeHHUs
y4eOHBIX 3aJaHUI BHIIIOJTHEHO, HEKOTOPHIE

U3 BBINOJIHEHHBIX 33JJaHUH, CO/IepKaT OIIHUOKU

VY nosieTBo-
pUTEIBHO

50-62

E — mocpencTBEHHO — TEOpEeTHIECKOe
coJIep’KaHue Kypca OCBOGHO YaCTHYHO;
HEKOTOPbIC MPAKTUYECKIE HABBIKA PAOOTHI

He c(hopMUPOBAHBI, MHOTHE MPETyCMOTPEHHBIE
mporpamMmoi o0ydeHus yueOHbIC 3aTaHHs

HE BBIITOJIHCHBI HI/I60 Ka4€CTBO BLIIIOJIHCHUA

HCKOTOPBIX M3 HUX OLNCHCHO YMCJIOM 6aIIJ'IOB,

3autreHo




OJIM3KHUM K MHUHUMAJIbHOMY

Heynosnerso- | 21-49 FX — HEey1OBIETBOPUTEIILHO — TEOPETHYECKOE
PHUTETHHO coJiepKaHue Kypca OCBOCHO YaCTUYHO; He 3auteno
HEOOXOIMMBIC TIPAKTUYCCKNE HABBIKU PaOOTHI
HEe COPMUPOBAHBI; OOJILITHHCTBO
IPEIYyCMOTPEHHBIX MPOTPaMMO 00yUYCHHUS
y4eOHBIX 33JaHHI HE BHITIOJIHEHO JIMOO Ka4eCTBO
UX BBITIOJIHEHUS OI[CHEHO YHCIIOM 0aJlIoB,
OJTM3KUM K MUHUMAIIEHOMY; TIPH
JIOTIOJTHUTEIILHON CaMOCTOSITEIIbHON paboTe Ha/l
MaTepuaIoM Kypca BO3MOKHO TTOBBIIIICHHE
Ka4yecTBa BBIOJHEHHS YUSOHBIX 3aIaHUH

Heynosnerso- 0-20 F — Hey10BIE€TBOPUTETHEHO — TEOPETUUECKOE
PHUTENBHO coJiep’KaHue Kypca HE OCBOEHO; HE0OX0IMMBbIe
IIPAKTUYECKHE HAaBbIKU PabOThI

HEe C()OPMUPOBAHBI; BCE BBHITIOJIHEHHBIE yUeOHbIE
3aJlaHus COJEepKaT rpyOble OlMOKH,
JOTIOTHUTEIbHAS CAaMOCTOSITeNIbHAs paboTa Hajl
MaTepuaioM Kypca He IPUBEIET K KaKOMY-JIn00
3HAYUMOMY TOBBIIICHUIO Ka4eCTBA BHIMOTHEHHUS
y4eOHBIX 3aJJaHuI

2. KOHTPOJIBHO-OIIEHOYHBIE CPE/ICTBA

2.1.0ueHoYHbIE CPECTBA TEKYIET0 KOHTPOJIsI (TUIIOBBIE)

3aganus i MHAMBUAYAJIbHBIX JOMAIIHUX 3a1aHUI U (WJIH) IPOBeEACHUA
KOHTPOJIbHBIX padoT:

1. Haiitu n3mMeHenue BHyTpeHHeW sHeprun npu ucnapenun 200 r 6eH3ona npu
25°C, mpuHSB, 4TO Mapbl O€H30J1a MOIUMHSIOTCS 3aKOHAM HJICaIbHBIX Ta30B,
U 4TO 00BEM >KMIKOCTH HE3HAUMUTEJEH IO CPAaBHEHHIO ¢ OOBEMOM Iapa.
MoubHas TemtoTa ucnapenus 6ensona 30,92 k/[x/Moib.

2. BblyuciauTe KOJUYECTBO TEIUIOThI, KOTOPOE BBIACIUTCS NpHU cropanuu 20 I
nubopana (H.y.), ecimu AH%og ByOsw 1 BoHgr) cooTBeTCTBEHHO paBHBI
—1264 u +31,4 x/Ix/monb. llenecooOpa3HoO JIM UCIONIB30BaTh B KAaueCTBE
TOTUTMBA MUOOpaH BMECTO dTaHA, €CIM CTaHAapTHAas TEeIIoTa CrOpaHUS
staHa —1559,88 kJIx/MOJIb?

3. HaiiTu u3MeHEeHHUe SHTPONUU NIPY NPEBPAIICHUN 2 MOJIEN BOJIBI, B3TOM MpHU
25°C, B map npu 130°C u nocrossHHoM pasienuun 101,325 klla, ecnm
yAelbHasl TEIJIoTa mapooOpa3oBaHusi BOJbI paBHa 2255,18 JIx/r, MonbHas
TemoéMKocTh  kuakond  Boxel  Cp=75,31 [x/mons'K, a MombHas
teroéMkocth  mapa  Cp,=30,124 JIx/mons'K. Ha kakomM wu3 srtanos
NPOUCXOAUT HAUOOJBIIUNA TPUPOCT SHTPOIUH U MTOUEMY ?

4. Boruucnure 3HaueHUs: AH®%93, AG®93 1 AS®29g 111 iponIecca

MeCOs3 o S MeOq + CO;




U COCTaBbTE PsAJl TepMUUYECKOUN cTabmibHOCTH KapOoHaToB MgCO3;, BaCO;3,
CaCOs. Kak BiusieT Ha TeYEHUE ITUX MPOLIECCOB TeMIiepatypa?

5. BemectBa A u B B konnuecTBe 3 1 4 MOJIb COOTBETCTBEHHO, HAXOAAIIHCCS B
cocyJie eMKOCTBIO 2 JI, pearupyroT corjacHo ypaBHeHUIO SA + 3B 5 AsB;
Jo nmoctwxkeHuss paBHOBecusl mpopearupoBano 1,6 Monb BemecTBa A.
OrnpenenuTe KOIUYECTBA MPOpPEarupoBaBIIero Beniectsa B u momxyyeHHOro
npoaykra. Paccunraiite KOHCTaHTy paBHOBecHs K.

6. Xumuueckoe paBHoBecue peaknun COCl, S CO + Cl,

YCTAaHOBWJIOCh TPU CIEAYIOMIMX KOHIICHTPALMSIX pPEarupyroliux BeIleCTB
c(COCly)= 10 momnb/1m; ¢(CO) = 2 monw/1; ¢(Cly) = 4 Monb/m.

B paBHOBecHylo cuctemy A00aBWIM XJIOp, TaK YTO €ro KOHIICHTpAalUs
BO3pocia B JiBa pa3a. OnpenenTe HOBbIE PABHOBECHBIE KOHIIEHTPALIUH BCEX
pearupyrommx BEIEeCTB MOCJI€ BOCCTAHOBJIEHUSI PABHOBECHS.

7. 10 r kapOoHaTa KaJabllds MTOMENIAIOT B COCYJI €MKOCThIO 1 J1 M HarpeBaroT A0
800°C. Ckombko rpamMoB Hepasznoxupiierocss CaCOs ocranercs? Kakoe
KOJINYECTBO HEPa3JIOKUBIIIETOCS KapOoHaTa OCTaHEeTCH, eciu
nepBoHavanabHO ero oyaet 20 r?

8. Peakums upér nmo ypaBuenuto Hr + I, — 2HI Ilpu 508°C koHcTanTa
CKOpOCTH 3To} peakuuu pasHa 0,16 n-mons ! Mun!. Beruuciure HavanbHyro
CKOPOCTb PEAKIIUH, €CJIU UCXOJIHbIE KOHLIEHTPALIMN PEarupyrolnX BEIIECTB
osutu: [Hy] = 0,04 monw/n, [I2] = 0,05 Moaw/a1. Uemy OyaeT paBHa CKOPOCTH
ATOM peakluu, KOTla KOHIIEHTpaIus Boiopoia nmouusutcs 10 0,03 mons/n?

9. Ilepuon monypacnaga paguoaktusHoro “C pasen 5600 ner. B ocrankax
MaMoHTa coxepkanue '*C cocraBuno 1/32 or ucxommoro. Onpenenute,
KOT/JIa KMJI MaMOHT.

10.CkoapK0 BpeMEHH HEOOXOUMO JIs1 TOTO, YTOOBI peaKIUsi BTOPOro MOPsIKA
npouuia Ha 60 %, ecnu 3a 20 muH ona mpoxoaut Ha 30 %? HauanbHbie
KOHIICHTPAIIUW PEarupyrolux BEIIECTB OJMHAKOBHI U  COCTaBJISIOT
2,0 Monb/1.

11.PactBop BemiecTBa A cMemmMBaeTcs C paBHBIM OOBEMOM BellecTBa B,
coAepKalliM Takoe ke uuciao moseit. Ilpoucxomut peakuus A + B —=C.
Yepe3 1 vac npopearupoBasio 75 % A. Ckonbko A oCTaHETCs B PacTBOpE
yepes 2 yaca, €clii peakivsi UMEET a) MEPBbIN MOPSAI0K MO A U HYJIEBOU MO
B; 0) mepBsrii mopsiok mo A u B; B) HyneBoit mopsiaok mo A u B.

12.JIns peakuuu OMBUICHHS JTuUiadopMUaTa TUAPOKCHIOM HATpUsl TMpHU
temneparypax 283 m 318 K 3HaueHMS KOHCTAHT CKOPOCTH COCTaBJISIN
cootBeTcTBeHHO 2,307 u 21,65 n-monb-1-mMun-1. Paccuuraiite Bpems, Ha
npoTsikeHun kotoporo ombutsiercs 30 % »sdupa npu 300 K, ecnm
HavyajgbHbIE KOHIEHTpaluu 3¢upa M THAPOKCHAA OJIWHAKOBHI W PaBHBI
0,06 moip/m.

13.1Tpu 150°C xumudyeckasi peakuusi 3akaHuuBaetrcs 3a 16 muH. llpuHumas
TEMIEPATYPHbI  KOAPOUIIMEHT CKOPOCTH peaKkluu paBHBIM 2,5,
paccuuTaiTe, 4yepe3 CKOJIbKO MHHYT 3aKOHYMJIAch Obl 3Ta peakuus Mpu
200°C u npu 80°C.



14.2Heprus akTMBalMU peakluu paszioxeHus omosoaopona 2HI — Hy, + I B
razoBoit (paze mpu 800 K paBna 190 x/[»/Monb. B mpucyTcTBUM TUIaTUHBI
oHa cHuxkaetcs a0 60 kJlx/monb. OnpenenauTe, BO CKOJIBKO pa3 CKOPOCTh
peakiuy B MPUCYTCTBUU KAaTalM3aToOpa BhIIIE CKOPOCTH HEKATATTUTUYECKOTO
pa3oKeHus 0I0BOI0PO/Ia.

15.OHeprua akTMBaUMM JIEHATypalUuMu BHpyca Tpumma cocraBiseT 630
k/x/Monb. Tlepuon momypacnana Bupyca npu 30°C cocTaBiseT 5 4yacos.
Paccunraiite mepuoxn mnoisypacnaga npu Ttemmeparypax 36,6°C u 38°C.
PaccunraiTe mpu ykasaHHBIX TEMIIEpATypax BPEMs, 38 KOTOPOE MPOU30MIET
pactian 90 %, 99 %, 99,9 % BupycoB, e€ciu CcUHMTaTh, YTO pEaKIUs
JIGHaTypalid BHpPyCa TMOMUYUHSIETCS KUHETUYECKUM 3aKOHOMEPHOCTSIM
peaKkIui epBoro nopsiaKa.

16.0mnpenenute TemmnepaTypy 3aMep3aHusi pacTBopa, conepxamiero 0,625 r
MoueBHHBI B 50 T Bobl. Kprockonnueckast nocTostHHas BOJbI paBHa 1,86.

17.Cxonbko rpamMMoB HadTaiuHa pacTBopeHo B 50 r xjopodopma, eciu
MOJYYEHHbIA pacTBOp KunuT mpu 62,234°C? Temmneparypa KUIICHHS
xyiopodopma 61,2°C, a r0ynuockonuueckasi mocTossHHas ero 3,76.

18.Bbrunciaure ocMoTHYeCKOe JaBiieHre Mopckoit Boasl npu 27°C, ecnu NaCl
B Hel conmepkutcs (/1) npumepHo 27,2; MgCl, — 3,4; MgSO4 — 2,3; CaSO4
— 1,3; KCI — 0,6. Kaxymiasics CTeneHb JUCCOIMAIMKN YKa3aHHBIX COJICH
paBHa €MHULIE.

19.Cepoyrnmepon ¥ YETBIPEXXJIOPUCTBIA  YIVIEPOJ,  HEOTPAHUYECHHO
pacTBOpUMBIE JAPYT B JAPYre JKUJKOCTH, OOpa3yloT CMecH, OJU3KuEe K
uneanbHbM. Ilpn 40°C pgaBnenue mapa cepoyriepojga paBHo 616,7
MM.PT.CT., @ YETBIPEXXJIOpUCTOrO yriepoaa — 215,8 Mm.pT.cT. Beruucnure
Ipy TON Temreparype o0IIee U MapiiaibHbIe AaBICHHUS MapOB KaXKIOTO
KOMIIOHEHTa, PaBHOBECHBIX CO CMecChlo, coaep:xkaieit: a)30 % (MOJIbHBIX)
cepoyriepona; 6) 90 % mo macce cepoyriieposa.

20.KakoBa MoJiipHasi KOHIIEHTPALMS PacTBOpa YKCYCHOM KUCIOTHI ¢ pH = 37

21.Bocnons3oBaBiiuch ypaBHeHueM JleOast u ['tOKKess, BBIUUCIUTE CPEIHUIMA
KO3 PUIIMEHT aKTUBHOCTH MOHOB M MX akTuBHOCTH B 0,001 MossuibHOM
pactBope CuCls,.

22.1Ipu 25 °C ypenpHas SIEKTPONPOBOAMMOCTb MACISHOM KHCIJIOTHI TpHU
pasOasinenuu 64 1 pasaa 1,812¢10* om'ecm™!. TlogBmxuocTs noHoB HY M
CH3(CH;),COO™ npu 3Toil TemmnepaType COOTBETCTBEHHO paBHbI 349.8 u
32,6 om™'-cM?. BBIYMCINMTE KOHCTAHTY AUCCOLUALMU MACIISHOM KMCIIOTEL.

23.Berauciaute mpu 25°C 3JIEKTPOABUKYIIYIO CHUITY dJIeMEeHTa, 00pa30BaHHOIO
HUKEJIEBBIM JJIEKTPOAOM, morpyk€uusiM B 0,05 M pactBop NiSOs n
MEIHBIM 3JEKTpooM, norpyxeHubiM B 0,02 M pactBop CuSOs4, cuutas
JUCCOLUMALMI0  COJIEW  TOJIHOW.  3alHIINTE  CXEMY  IOJIYYEHHOIO
raJIbBAaHUYECKOTO 3JIEMEHTA U YPABHEHUS AJIEKTPOIHBIX MTPOLIECCOB.

24.]J1aHbl EKTPOJIBI:
Pt ! Bry ), Br (¢c=0,1) u Pt|Fe* (¢ =0,2), Fe** (¢ =0,1).



Beluucnure ux 3yeKTpoAHble NOTEHHManbl npu 25°C, cocTaBbTE€ U3 HUX
anemeHT u onpenenaute ero DJ[C. Hamummnre ypaBHEHHs 3JEKTPOIHBIX
pEaKuui U peakuu, IPOTEKAOIIEN B DIIEMEHTE.

25.1Ipu npoxoxaenun 18000 K »snekTpuuecTtBa depe3 MOAKUCICHHBINA
pacTBOp cysbdaTa HUKEIS Ha KaTOJAE BBIACIHIOCH S5 T HUKENA. Berauciure
BBIXOJl M0 TOKY IHpOLECCa BBIICICHUS HUKENIS U OOBEM OJHOBPEMEHHO
00pa30BaBIIETOCS BOAOPOa, U3MEPEHHBIN MTPH HOPMATBHBIX YCIOBHIX

3aganus 1JIs 3a10UTHI J1A00PATOPHBIX PadoT

1.  UYto Ha3bIBaeTcs TEIJIOTOM 0Opa3oBaHMs BELIECTBA, TEIJIOTOM CropaHus,
TEIJIOTON PACTBOPEHUS, TEIIIOBBIM d(h(PEKTOM XUMUUECKOU peakiuu?
2. CdopmynnpoBaTh OCHOBHOM 3aKOH TepMOXMUMHH. B uem 3akitouaercs ero

¢usnueckuit cmeicn? IlpuBecTn npuMepsl HCHOAB30BaHMS 3akoHa ['ecca s
OIpPEEIECHUS TEMIOBBIX 3(PPEKTOB XUMUUYECKUX PEAKIUH.

3. ChopmynupoBath cnenctBusi u3 3akoHa [ecca. Kakum oOpazom s1u
CIIEICTBUSI MOTYT OBITh HCIOJIB30BaHbl JUIsI pacuera TemIOBbIX 3((EKTOB
XAMHUYECKUX pEeaKiui?

4. OObsicHUTh, MOYeMy 3aKkOoH ['ecca sIBIS€TCS CIIEICTBUEM IEPBOTO 3aKOHA
TepMoaUHAMUKU. [loka3aTh, U3MEHEHHIO KaKUX TEPMOJAMHAMHYECKUX (YyHKUIUN
paBeH TeIIoBOM 3(PPEeKT peakuuu Mpu MOCTOSHHOM 00bEME U IPU MOCTOSTHHOM
JTaBJICHUU.

5. Kakwue mpoueccsl IpOTEKarOT NPHU PACTBOPEHHH COJIM, [TOYEMY OJHH COJIH
PacTBOPSIFOTCS C BBIAEJIEHUEM TEILIOTHI, a Apyrue — ¢ norjomenueM? Kak Biuser
TeIoBON 3((EeKT pacTBOpPEHHs] COJIM HAa 3aBUCHMOCTb €€ PacTBOPUMOCTH OT
temneparypbl? [Ipoananu3upoBarh MojlydeHHblE B paboTe JaHHbIE U OOBSICHUTH
3HaKU TeIoBbIX 3P dekToB npu pactBopeHun CuSO4 n CuSO4-5H,0.

6. B 4eM 3aKiIt04aeTCs CYIIHOCTh KaJOPUMETPUUECKOTO METOAA M3MEPEHMS
TEIUTIOTHI pACTBOPEHUS ?

7. Onuncatp ycTpoNCTBO TEpMOMETPAa bekmaHa 1 MOpsAA0K €ro HaCTPOUKHU.

8. CocTaBUTh MJIaH SKCIEPUMEHTA IO OMNPENEICHUI0 TEIIOBBIX 3()(PeKToB

JIpYrux (U3HMYECKUX M (PUBMKO-XUMHUYECKUX IMPOIECCOB C UCMOJIb30BAHUEM TOTO
K€ 000pyJ0BaHUs, YTO U B JaHHOU pabdoTe.

0. Ot kakux (aKTOpOB 3aBHCHUT CKOPOCTh OXJaxaeHus? YUem oTanyarorcs
KPUBBIE OXJIAKJICHHS CMECEH OT KPUBBIX OXJIAXJEHUS YUCTHIX BEIIECTB M YEM
BBI3BAHbI ATU OTJIMYHUS?

10. CdopmymupoBats mnpaBwio ¢a3 ['nb6dca. OmmcaTh BO3MOXKHBIC BHJIBI
(ha30BBIX PABHOBECHH B OJJTHOKOMIIOHEHTHOW U JIBYXKOMIIOHEHTHOM CHCTEME.

11. W300pa3uth [auarpaMmy IUIAaBKOCTH C HEOTPAHUYEHHOW  B3aWMHOUN
pPacTBOPUMOCTHIO KOMIIOHEHTOB B TBEPJAOM U JKUJIKOM COCTOSHUHU. JlaTh
MOSICHEHUS K IMarpaMMe, ONpeIeSIUTh YUCIIO CTETIeHEeH CBOOOIbI, YUCIIO U BUJ (pa3
Ha pa3JINYHbIX €€ y4acTKax.

12.  W300pa3uth auarpamMmy IUIaBKOCTH CHCTEM, KOMIIOHEHThI KOTOpPOH
HEpPaCTBOPUMBI JpYyr B Jpyre B TBEPAOM COCTOSHHM, W HEOTPAHUYECHHO



pacTBOPUMBI B JKHJKOM COCTOSHMH. J[aTh MOSICHEHUS K AMAarpamme, OIpPENesuThb
YHCIIO CTETEHEeH CBOOOIbI, YUCIIO U BUJI (ha3 HA PA3IUYHBIX €€ yU9acTKax.

13. IlpuBecTM KMHETHYECKHI BBIBOJ 3aKOHA JIEWUCTBYIOIIUX Macc. OOBACHUTH
¢u3nueckuil cMbicn KoHCTaHT paBHoBecus K,, K¢, K, K , BoIBecTH ypaBHEeHUs
CBSI3U MEXy HUMHU.

14. IlpuBecT TepMOJMHAMHYECKHI BBIBOJ 3aKOHA JEWCTBYMOIIMX Macc. Ha
IIpUMeEpe IOKa3aTh BBIYMCICHUE KOHCTAHT PABHOBECHUS 110 TEPMOAMHAMUYECKAM
JAHHBIM.

15. OOBbsCHUTP 3aBUCHUMOCTb KOHCTaHTBl PaBHOBECUS OT TEMIIEpaTyphl.
[TpuBecTu ypaBHEHMsI 1300apbl U U30XOPbl XUMUYECKON peaKIMU B UHTETPAJIbHOM
u quddepeHnanbHon Gopme.

16. Ha npuMepe NOACHUTH CMELIEHNE XUMUYECKOI0 paBHOBECHs, TpuHUMI Jle-
[ITatense. B Kakux ciy4asx CMEILIECHUE PAaBHOBECHUS IMPOUCXOAUT 3a CUET
U3MEHEHUS] KOHCTAaHThl PAaBHOBECHS, a B KakuX 0€3 HM3MEHEHUS KOHCTAHTHI

paBHOBECUSA?

17.  IloscHuTh TEPMOANHAMHUYECKUE COOTHOILICHHS MEXITY O1C
raJbBaHUYECKOTO BJIEMEHTA W XUMHUYECKOHM »HHEpruer, BBIBECTH YpaBHEHUE
HepHcra.

18.  Uro Ha3pIBAETCSA CKOPOCTHIO T'OMOTI€HHOM XMMHYECKOM PEaKIUU, B KaKHX
eauHUIax oHa umepsercs? OT Kakux (PaKTOpOB 3aBUCUT CKOPOCTh XMMHUYECKOM
peakuuu? B dyeM oTiauune MexAy CpeJHEH W UCTHHHOW CKOPOCTBIO XMMHYECKOU
peaxkuuun?

19. CdopmynupoBarh 3aK0H ACHCTBYIOIIMX Macc JJIsi CKOPOCTH 3JIEMEHTAPHOM
TOMOT€HHOM XUMHUYEeCKOU peakimu. [Touemy crexnomerpuueckue K0d3pHUIUEHTHI
B YpPaBHEHMHM pEAKIUH U KO3()(PUIHMEHThl B KMHETHMYECKOM YpPaBHEHUU PEIKO
COBIIAJIAt0T?

20. CdopmynupoBath mnpaBuio Baur-T'ohda wu Hamucare ypaBHEHUE
AppeHuyca i 3aBUCMMOCTH KOHCTAHTBI CKOPOCTM XMMHMUYECKOW peakuuu OT
teMriepaTypbl. [loueMy mnpu MOBBIIEHHH TeMIEpPaTypbl CKOPOCTbh XUMHUYECKHX
peakiuii, Kak IpaBuiIO, yBEIUUUBACTCS ?

21. OObgacHUTh (UBMYECKUH CMBICI DSHEPruM akThBaluu. Paccka3aTth o
croco0ax 3IKCIEPUMEHTAIBLHOTO OMNpe/ieNieHusl dHepruu aktuBanuu. Kak Bnuser
BEJIMYMHA YPHEPTUH aKTUBALIMHA Ha CKOPOCTh PEAKIINH?

22. JlaTp XapakTEpUCTUKY U NPHUBECTH IPHUMEPHI PEAKLH MEPBOro, BTOPOTO,
TpeThero mnopsiaka. HanucaTe ypaBHEHHs UIsl BBIYMCIIEHHSI KOHCTAHT CKOPOCTH
PEaKUHil N-ro mopsiaKa.

23. OnwucaTth 3KCIEPUMEHTAIBHBIE METOAbI OMPENCIICHUS MOPsSJKa PEaKIUuu U
KOHCTaHT CKOPOCTH PEAKILIHH.

24. Yro Takoe KaTtainu3, KAKME BEIIECTBA HA3bIBAIOTCS KaTanuzaTopamu? Kakum
o0pa3oM KaTajau3aTop BIMSAET HA DHEPrUI0 aKTUBAIIMM XUMUYECKOW pEaKIuH,
TEII0BOM 3 PEeKT peakuu, KOHCTAHTY PAaBHOBECHS?

25. IlpuBectTn mnpuMepbl TOMOTEHHOrO KaTajnu3a B pactBopax. llokaszate
BJIMSIHUE KOHLIEHTPALIMM KaTaJIn3aTOPA HA CKOPOCTh PEAKLIUH.

3aganus I TECTUPOBAHMS N0 TEOPETHYECKOMY MaTepHaJLy



Pazoen "Xumuueckan mepmoounamura'

1. Kakue BHIIBI B3aMMOJEHCTBUS MOTYT OCYIIECTBISTHCS MEXKAY OKpYKarolen
CpeIoi U U30JIMPOBAHHOM (3aKPBITOM, OTKPBITON) CUCTEMOM?

2. Kaxkue 13 CBOMCTB CUCTEMBI SBJISIFOTCS SKCTEHCUBHBIMU (MHTEHCHUBHBIMHU)?

Kakoe W3 npuBENEHHBIX YpPAaBHEHUH IO3BOJISIET PAaCcCUYMTAaTh MaKCHUMAaIbHYIO

paboTy pacuidpeHuss UACAIbHOIO0 ra3a B  H300apHOM  (M30XOpPHOM,

MU30TEPMHUYECKOM) Mpo1iecce?

Kaxkue BuIbI SHEPTHH BKITIOYAST B C€0s1 BHYTPECHHSISI JHEPTHUS CUCTEMBI?

Kakoe ypaBHEHME BBIpaKaeT CBsI3b MEXIy BHYTPEHHEH DOHEpPruerd W

AHTAJIBIIUCH?

6. Kakue wu3 mnpuBeneHHbIX (OPMYJIUPOBOK OTBEUAIOT IEPBOMY 3aKOHY
TEPMOJUHAMUKN ?

7. Kakoe w3 BBIpaXEHUW MEPBOTO 3aKOHA TEPMOJWHAMUKH NIPUMEHHMO K

1300apHOMY (M30XOPHOMY, H30TEPMHUECKOMY) Tpolieccy?

Kakoli 13 3aKOHOB SIBJIIETCSI OCHOBHBIM 3aKOHOM TEPMOXHMUU?

9. TemmoBoit »>ddext Kakoil peakuud OTBEYACT CTAHJAPTHOM  TEIUIOTE
oOpa3oBaHus BEIIECTBA .....7

10.[lns KakuMX W3 MPUBEJIEHHBIX BEIIECTB CTaHIApTHAsl TEIJIoTa OOpa30BaHUS
paBHa HYJIO?

11.Kakue gaktopsl BIUSIOT Ha BEIMYMHY TEIJIOBOT0 3P (eKTa peakinu?

12.Kakue w3 TIPUBEACHHBIX COCAUHEHUW SBJISIOTCA TEPMOJUHAMUYECKU
HeycTounBbiMU  (ycTolumBbiMU)?  (Mcmonwp3yiite  maHHbIE  TaOJIMIIBI
"TepMOIMHAMHYECKUE KOHCTAHTHI HEOPTaHUUYECKUX COCTMHEHUIN")

13.113 npuBeIEHHBIX BBICKA3bIBAHUN O TEIJIOBOM 3P (HEKTE XMMUYECKON peakuuu
BBIOEpUTE TE€, KOTOPHIC SABJISIOTCS UCTUHHBIMU

14.Kakoe W3 TNPUBEACHHBIX YTBEPKICHUM HAXOAUTCA B  COIJIACHH C
TEPMOXUMUYECKUM YPABHEHUEM .............

15.Paccunraiite TerinoBor 3QGheKT MPUBEIECHHBIX PEaKIIUi U OTMETHTE TE U3 HHUX,
KOTOPBIE SBIISFOTCS 9K30TEPMUUECKUMU (IHIOTEPMHUUECKIUMHU )

16.Kakoii o0beMm raza ........ JIOJDKEH BCTYNMHTH B PEAKIIUIO, YTOOBI BBIJEITHIOCH
....... k/[x Teruia, eciam TEPMOXUMHUYECKOE YPABHEHUE UMEET BU...........

17.Yemy paBHO W3MEHEHHE SHTAJBIIMM PEAKIMH IPEBPAILICHHUS BEIIECTBA...... B
BEILIECTBO ....... , €CJIM U3BECTHO, YTO NPHU CTOPAHUH | MOJIb ...... BBIAEISAETCA
...... K]IX, a ipu cropanuu 1 MOJIb ....... BBLICISACTCA . ...... kJx

18.KakuM u3 ypaBHEHH MOMXHO BOCIOJIB30BATHCS [JIsI pacueTa W3MEHEHUS
sHTanbnuu AH niponecca

19.M3MeHeHne Kakol W3 TEePMOJMHAMHUYECKUX (DYHKIMI MOKa3bIBA€T TEMIOBOU
3 PeKT PHAOTEPMUYECKON (PK30TEPMHUUYECKOM) peakiu, MPOTEKaIolme mnpu
MOCTOSTHHOM 00beMe (J1aBieHUN)?

20.3akonunTe ompeaeneHrue "KoauMdecTBO  TEIJIOTHI, HEOOXOJUMOE s
HarpeBanusi 1 Monb (1 1) BemiectBa Ha 1 K mpu NOCTOSIHHOM JaBJEHUU
(oObeme) Ha3bIBaCTCA ...... "

21.KakuMm 3aK0HOM OMpeenseTcss 3aBUCUMOCTh TEIIOBOro 3 dekTa peakuuu ot
TeMIIepaTypbl?

e
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*



22.Kakoe W3 NpUBEICHHBIX YPAaBHEHUN WM HEPABEHCTB IMOKA3bIBAET U3MECHEHHUE
DHTPONIMA B OOparuMoM (HEOOpaTMMOM) TIpOIlecce, MPOTEKAIOIMEeM B
W30JMPOBAHHOM (3aKpBITOM, OTKPBITON) cucTteMe?

23.B KakOM COCTOSIHMM TEJIO UMEET SHTPOIHIO, PABHYIO HYJIO?

24 Kakue W3 TMPUBEICHHBIX IMPOLECCOB IMPOTEKAIOT €  BO3pacCTaHUEM
(YMEHBIIEHUEM) SHTPOITUU?

25.Kakoe ycnoBue HEOOXOAWMO, YTOOBI B HM30JMPOBAHHOW CHCTEME MPOIIECC
IIPOTEKAII CAMOIIPOU3BOJIBHO?

26.Kakass tepMoanHamuyeckas (QYHKIUS U KaK HU3MEHSETCA TMPU yMEHBIICHUU
(YBEJIMYEHUN) YIIOPSA0YEHHOCTH CUCTEMBbI?

27.1lpu KakoM COYETAaHWHU DHTAJIBIIMMHOTO H SHTPONUUHOTO  (PaKkTOpOB
XUMHUYECKasl PEAKLUs HE MOXKET MPOTEKATh CaAMOIPOU3BOJIBHO HU IPU KAaKUX
yCIIOBUSX (MPOTEKAET MpH JIOOBIX YCJIOBUAX; MPOTEKAET IMPH TeMIlepaType
BBIIIIE€, HUYKE ONPEICTICHHOrO 3HAYEHU)?

28.PaccunraiiTe cTaHAApTHBIE MU3MEHEHHUS SHTAIBIHMHM W SHTPONUU XUMUYECKHX
peakuuii ¥ BbIOEpUTE T, JUIsI KOTOPBIX SHTAIBIUNUHBIA (DAaKTOp SABISETCS
OJIaronpuATHBIM (HEOIArONPUATHBIM), @ SHTPONUUHBIA - HEOIAronpUsITHBIM
(bnmaronpusiTHbIM). Mcnonw3yiite maHHbie Tabmuipl '"'TepMOAMHAMUYECKHUE
KOHCTaHTbl HECOPTAaHUYECKUX COCAUHECHUM"

29.Ecmn AG® niigs XuMHU4YeCcKOl peakuuu OoJbIle (MEHbIIE, paBHO) HYyJIA, KaKou
BBIBO/I SIBJISIETCSI BEPHBIM?

30.KakoBo ycioBHE CaMONPOU3BOJIBHOTO MPOTEKAHUS XUMHUYECKOW PEAKIUU IPU
MOCTOSTHHOM JIaBliecHUd (00beMe) B CTaHAAPTHBIX YCIOBUSX (YCIOBUSX,
OTJIMYHBIX OT CTAaHJAPTHBHIX)?

31.Paccunraiite n3mMeHeHne dHeprun [ mb60ca XUMHUUECKUX PEaKIUi U BBHIOCPUTE
T€, KOTOpPBhIE B CTaHAAPTHBIX YCIOBUSAX MOTYT IPOTEKaTh CAMOIIPOM3BOJIBHO
(Ucnonw3yiite  nmanHble  Tabmuubl  "TepMoauHamMuyeckue  KOHCTAHTBI
HEOPTraHWYECKUX COECIMHEHUN")

32.BriOepute ypaBHEHHE, MOKa3bIBAIOIIEE CBsA3b MeEXAy 3Heprued ['mbbOca wu
SHTaNbNMEN (PHeprueil l'enpMrospla W BHYTPEHHEH OHHEpruei; sHeprueu
['u00ca u BHyTpeHHeW sHeprueii; sueprueit ' mooca u sneprueii ['enbmromnbiia)

Pazoen "Xumuueckoe pasenosecue'

33.Kakoe u3 NpUBENCHHBIX HUKE YPABHEHUN WJIM HEPABEHCTB IOKA3bIBAET, YTO
peakiusi, IpoTeKaromias Mpu MOCTOSHHBIX JaBJICHUU U TeMIiepatype (o0beme u
TEeMIIepaType) HaXOJUTCS B COCTOSIHUM XUMUYECKOT'0 paBHOBECHSA?

34 Kakue pakTophl BIUSIIOT HA KOHCTAHTY XMMUYECKOIO paBHOBECHUs?

35.Kakoe u3 NpHUBENCHHBIX BBIPAXKEHUW, COMVIACHO 3aKOHY JACHCTBYIOIIMX Macc,
PABHO KOHCTAaHTE PABHOBECHUS PEAKLUM . ......

36.HailiquTe 3HaueHne KOHCTAHThI paBHOBecus il peakiuu A + B =C + [1, ecnu

WCXOJIHBIC KOHIICHTpAIlMK BemiecTB A B ObuM paBHBI COOTBETCTBEHHO
MOJIB/JI M ...MOJB/JI, a paBHOBECHas KOHIIEHTpalus BemiectBa C paBHa
MOJIB/JI

37.BeiOepute U3 MpUBEACHHBIX (DAKTOPOB TaKWE, KOTOPHIC MO3BOJISIOT CMEIIATh
paBHOBeCHE, HE U3MEHSS (M3MEHSISI) TIPH 3TOM KOHCTAHTY PaBHOBECHSI



38.Kak MOXHO TOBBICUTb BBIXOJI BEIIECTBA...... B PABHOBECHOW CHCTEME

39. /151 KakuX M3 MPUBEICHHBIX PEAKINI yYMEHbIICHHE (YBEIMYEHUE) JABJICHHUS
(oObema) MpHUBEAET K CMEIICHUIO PaBHOBECHSI B CTOPOHY HpAMOM (0OpaTHOIN)
peakiuu?

40.ln1  KkakuMX W3 [PUBEICHHBIX peakuil yBeIUYeHHE (YMEHBILECHHUE)
TEMIEPaTypbl TPUBEAET K CMEIICHUIO PAaBHOBECHS B CTOPOHY OOpaTHOM
(mpstmoit) peakn?

41.Kaxk B3auMOCBsI3aHbI MEXTy COO0M KOHCTAaHTHI paBHOBecHs Kp u Kc?

42.Kak B3aMMOCBSI3aHbl MEXJIy COOOM KOHCTaHTa pPaBHOBECHUS XHWMHUYECKOU
peakiuu U cTanaapTHas sHeprust [ mo6ca XuMHIecKko peakiun?

43.KOHCTaHTBl = paBHOBECHS  KAaKMX XUMHUYECKHX  pEaKIMil  BO3pacTaroT
(YMEHBIIAIOTCSI) ¢ POCTOM TEMIEPaTyphl?

44 .3 npuUBEICHHBIX PEAKIIMHA OTMETHTE T€, JJISI KOTOPBIX KOHCTAHTA PABHOBECHUSA
Oyznet Bo3pacTaTh (yObIBaTh) € POCTOM TEMIEPATYPHI

Pazoen "®a3zosoe pasnosecue"”

45.Kakoe 13 MpUBEICHHBIX YpaBHEHU OMKChIBAET npaBuiio ¢ga3 ['mo6oca?

46.0npenenure HamOOJbIIEE KOJWYECTBO (a3, KOTOPHIE MOTYT HAXOIUTHCS B
PAaBHOBECHH B CHCTEME, COCTOSIILEN U3 ........

47.KakoMy COCTOSIHUIO CHUCTEMbl oOTBe4aeT (urypatuBHas Touka K Ha
IIPUBEICHHON THarpaMMe COCTOSIHUS BOZbI?

48.Kakue (ha3pl HAXOAATCS B paBHOBECUHU B TOUKE M Ha MPUBEIECHHON AUarpaMme
COCTOSIHUSL JIByXKOMITOHEHTHOM CHUCTEMBI A-B ¢ HeorpaHM4eHHOU
pPacTBOPUMOCTBIO KOMIIOHEHTOB B KHJIKOM U B3aMMHOW HEPaCTBOPUMOCTHIO B
TBEPJOM COCTOSIHMM (0Opa3ylolUX B TBEPJIOM COCTOSSHUM XHUMHYECKHE
COEJIMHEHHUS; HEOTPAHUYEHHO PACTBOPUMBIX B KUJKOM U TBEPAOM COCTOSTHUM)?

2.2. OueHo4YHBbIC CpeACTBAa IS NPOMEXKYTOYHOM  ATTeCTAlUMU
(3x3aMeH)
7 cemecTp

1. Ilpeamer XUMHUYECKOW TEpMOAMHAMUKH. MeTon UM OrpaHUYEHUs
TepMOJUHAMHUKU. (OCHOBHBIE TMOHATHUS: TEJIO, CUCTEMA, COCTOSIHHE, MPOLECC.
WM HTEeHCHBHbBIE U DKCTEHCUBHbBIE TEPMOJMHAMUYECKHUE apaMETPHI.

2. OyHKUAHA COCTOSIHUS. BHYTpeHHsAsI JHeprus, SHTaNbNHSA. BHyTpeHHSs
SHEPrus UJeaIbHOro rasa.

3. Paborta. OOpatumbie U HeoOpaTHMbIe Tpolecchl. MakcumanbHas padora.
MakcumanbHasi paboTa pacHIMpPEeHUs] UIEATBHOrO ra3a B pa3IMYHBIX MPOLIECCaX.
Terutora.

4. Cpeansis ¥ HMCTHHHAs TEIIOEMKOCTh. TerIoeMKOCTh MpU MOCTOSHHOM
JIaBJICHUU U TIOCTOSTHHOM oObeMe. Y ieibHasi U MOJISIpHAsl TEIUIOEMKOCTh. Teopus
TEIJIOEMKOCTH Ta30B U TBEPABIX TEJI. OMIHUPUYECKUE YPaBHEHHUS 3aBHCHUMOCTHU
TEIIOEMKOCTH ra3oB OT Temneparypbl. Uucio creneneit cBo6osl. Paznocts Cp-C,
JUISL ieanbHoro raza. KBaHToBas T€OpHs TEINIOEMKOCTH. TEII0EMKOCTh TBEPIBIX
BEIECTB 10 DUHITEHY u Jlebaro.



5. IlepBblli 3aKOH TEPMOJMHAMUKH. AHAJIUTHYECKOE BBIPAXKECHHE IEPBOIO
Hayaja. YacTHbIE Cilydau YpaBHEHUS MIEPBOr0 3aKOHA JUIA PA3JIMYHbBIX IIPOLIECCOB.

6. Tepmoxumus. TerioBeie 3QPEKTH XUMUYECKUX PEAKUUN TPU MOCTOSHHOM
naBieHuM U obbeme. CBsi3b MeXxay (p U (y. T[epMOOMHAMUYECKHE WU
TepMOXUMHUECKHE 0003HaueHMs. TemnoTsl 00pa3oBaHusl, CTOPAHUS, PACTBOPEHUS.
3akoH ['ecca u ciencTBHs U3 HETO.

7. 3aBUCUMOCTDH TEIIOBOTO d(dexTa XUMUUECKON peakIui OT TeMIIepaTyphl.
VYpasaenue Kupxrodda.

8. Camonpou3BOJIBHBIE M HECAMOIPOM3BOJIBHBIE IIpoLEcChl. Bropoil 3akoH
TEPMOJMHAMMKU. MaTeMaTH4eCKOE BBIPAKEHNUE BTOPOIO 3aKOHA TEPMOJUHAMUKH.

9. DHTponus Kak QYHKIMS COCTOSIHUS. VI3MeHeHne S3HTpONUHU NTpU 00paTUMBbIX
U HeoOpaTHMBIX Ipoleccax. ODHTPONMS U TEPMOIAMHAMHYECKas BEPOSTHOCTb.
VYpaBHenne  bosbnmana.  CTaTUCTHYECKHMH — XapakTep  BTOPOro  3aKOHA

TEPMOIUHAMUKHU.
10.TennoBass Teopema Hepncra. Iloctynar Ilnanka. AOGCONMIOTHBIE 3HAYEHUS
SHTPOIHH.
11.0OcHOBHBIE  TEPMOAMHAMHYECKHE (GyHKLIHH. TepmonnHamuyeckue

noteHuansl. CBoOonHas »sHeprus [ubbca wunmm M300apHO-U30TEPMUUECKUN
noteHuan. CBoOoaHas 3Heprus l'eapMmrospla WM H30XOPHO-U30TEPMUUYECKUN
noteHnuan. Pabota XUMHYECKOM  peakiuu. YCIOBHUS  paBHOBECHS U
CaMOIPOU3BOJILHOTO TEYEHHMSI IPOLIECCOB.

12.XuMnueckoe paBHOBECHE. YCJIOBUS XHWMHYECKOIO paBHOBECHS. 3aKOH
JNIEUCTBYIOIMX MAacc. TepMOAMHAMHUYECKUN BBIBOJ 3aKOHA JICMCTBYIOIIMX MAacc.
YpaBHeHue MakcuManbHOU paboThl (ypaBHeHue [ nb0ca-I'enbmronbia).

13.Paznuynbie cocOOBI BBIPAKEHUS KOHCTAaHT paBHOBecHs. PacueT KOHCTaHT
paBHOBECHS 110 TEPMOJUHAMUYECKUM JTaHHBIM. KOMOMHMpPOBaHNE PAaBHOBECHUH.

14.BnusiHue TeMIiepaTyphbl U JJaBJICHUS HA XUMUYECKOE PaBHOBECHE.

15.Da30Bbie paBHOBECHS, OCHOBHBIC MOHATHUS — (Pa3a, KOMIOHEHT, CTEICHb
cB00ob1. [IpaBumno ¢a3 ['nboea.

16.O1HOKOMITIOHEHTHbIE CUCTEMBI. Jnarpamma cocTtosHHs BoAbl. Jlnarpamma
cocTosiHus cepbl. YpaBHenune Kianelpona-Knaysuyca.

17.JIByXKOMIIOHEHTHbIE CHCTEMBI C OJHOM (ha30ifi TEPEMEHHOr0 COCTaBa.
Cuctemsl, He 00pa3yoIIe XUMUIECKUX COSTUHEHUM. DBTEKTHKA.

18.JIByXKOMITOHEHTHBIE CHCTEMBI C OJHOM (ha30if TEPEMEHHOTO COCTaBa.
Cucrempl, 00pa3yromue XUMHUECKHE COCIUHEHUS, TUIABSIIUECS KOHTPYIHTHO U
WHKOHTPYSHTHO.

19.TBepapie pacTBOpPbI, KOMIIOHEHTbl KOTOPBIX B3aMMHO HEOTPAHUYEHHO U
OTPAaHUYEHHO PACTBOPUMBEI.

20.ITpenmeT U MeTOJ XUMHUYECKON KUHETUKU. CKOPOCTh XUMUYECKON peaKIini.
DKCNEPUMEHTAIBHOE N3YUYEHUE CKOPOCTH.

21.Kunetnueckass kiaccupukanus XuUMUYecKux peakuuil. I[lopsgox wu
MOJIEKYJIIPHOCTH peakiuii. CriocoObl onpeaesieHusl MOPsAKa PeaKui.

22.KuHeTH4eCKUE ypaBHEHHUS! IMPOCTBIX PEAKLHl MEPBOTO, BTOPOTO, TPETHETO
MOpSAAKA.



23.CnoxHple peakiuu — TNapajviedbHble, IOCIeI0BaTENbHbIE, O0paTUMbIE,
COIPSKCHHBIE.

24 .11enHble peaKIuu.

25.DOTOXUMHYECKHE PEAKIIUH.

26.KuHeTnka reTreporeHHbIX peakiuui.

27.3aBUCUMOCTh CKOPOCTHM pEaKUWW OT TEeMIEepaTypsl sl peakuuid ¢
TEPMUUYECKUM  XApAaKTEPOM aKTUBAIIMU. OHEPrUsl aKTUBAIlMU. Y paBHEHUE
Appenuyca.

28.OCHOBHBIE TTOJIOKEHUS] TEOPUH AKTUBHBIX COYAApECHUI.

29.0OCHOBHBIE MTOJIOKEHHS TEOPUU aKTUBUPOBAHHOTO KOMILJIEKCA.

30.OCcHOBHBIE 3aKOHOMEPHOCTH KaTanu3a. I'oMoreHHbIi karanu3. KucinotHo-
OCHOBHBIN Karanus. ['ereporeHHsiii katann3. PepMEHTaTUBHBIA KaTAJIN3.

8 cemecTp

1. OOmas XxapakTepUCTUKAa MOJEKYISPHBIX PAaCTBOPOB KaK JHMCIIEPCHBIX
CUCTEM, MX Kiaccupukauus. MexXMOJIeKyIsIpHOE B3aUMOJECHCTBUE B PACTBOPAX,
TepMOJMHAMHKA TIporiecca pacTBopeHus. Teopuu pactBopoB. CrocoObl
BBIPAKECHUS KOHLIIEHTPAIMHA PACTBOPOB.

2. PacTBOpBI KUAKOCTh — Tra3. PaKkTOpkl, BIUSAIOIIME HA PACTBOPUMOCTD I'a30B
B KUJKOCTsX. 3akoH ['enpu u I'enpu-/lanbroHa.

3. KosnuratuBHbIE  CBOWMCTBA  PACTBOPOB  HEANEKTPOJUTOB. (CBONMCTBA
IpeneNbHO  pa30aBiICHHBIX  pacTBOpoB: JlaBieHWE  HACBHIIMIEHHOTO  Mapa
pacTBOpUTEISE HAJl pacTBOpPOM (3aKoH Payis).

4. 3aBUCHUMOCTb TEeMIEpaTypbl 3aMep3aHus W TEMIIEpaTypbl KUIIEHUS
PacTBOPOB OT KOHIIGHTpanuu. KprocKonmu4yeckuii U 30YyJIHOCKOIIMYESCKUNA METO.
ONPEAEIICHUS] MOJIEKYJIIPHON MacChl paCTBOPEHHOTO BEILIECTBA.

5. OcMOC M OCMOTHYECKOE JaBlIeHUE, (PU3NYECKHUE OCHOBBI OCMOCA. 3aKOH
Bant-I'odda. buonorudeckast poib ocMoca. MeTo1 ornpeiesieHus: MOJICKYJISIpHOU
Macchl 10 OCMOTHYECKOMY JABJICHHUIO.

6. PacTBOphl JieTyuux >KUAKUX BellecTB. MjaeanbHble pacTBOpHI, AaBICHUE
HACBIIIEHHOTO Mapa, 3aKoH Pays.

7. PacTBOpBHI C MOJOKUTEIBHBIM U OTPULIATEIBLHBIM OTKJIIOHEHHUSIMU OT 3aKOHA
Payns. Ilpuunssl oTkimoHeHui. CoctaB XUAKOM M mapoBoil (aszbl. Jlmarpammel
COCTaB — TEMIIEpATypa KAIIEHUS U COCTaB — JABJICHUE Mapa.

8. 3akonnsl KoHoBanoBa. A3eoTporHble pacTBOpHL. Ileperonka pacTBOpPOB
JIETY4HX JKUJIKUX BEIIECTB.

9. JlaBnenne mapa OWHApHBIX CHUCTEM U3 YaCTUYHO CMEIIMBAIOIIUXCS U
HECMEIIMBAOIIMXCS KUIKocTer. [Ieperonka ¢ mapom.

10.Pacnipenenenre TpeThbero KOMIIOHEHTA MEXKYy ABYMS HECMEIIUBAIOIIUMHUCS
xuakoctsamu. KoaddummeHT pacnpenenenus, SKCTparupoBaHue.

11.0cHOBHBIE MOJIOKEHUST TEOPUM  DJIEKTPOJUTHYECKON  AUCCOLMAINH,
MIPUYMHBI 1 MEXAHU3M Jucconuanuu. OTanyrue CBOMCTB PACTBOPOB JIEKTPOIUTOB
OT CBOWMCTB MOJIEKYJSIpHBIX. M30TOHMYEeCKUH KOA(DPUIIMEHT, €ro CBsI3b €O
CTEIEHbIO JUCCOLUALINN

12.3akoH pazbaBienus pactBopoB OcTBanbaa Jjsi OMHAPHOIO W TPUHAPHOIO
AIEKTPOJIUTA.



13.PacTBOpBI CUIIBHBIX 3JIEKTPOJUTOB. OCHOBHBIE MOJIOKEHUS TEOPUH CHIIBHBIX
anekTponuToB Jlebas — ['tokkens.

14.AxTUBHOCTh,  KOX(DPUIIMEHT  AKTHBHOCTH,  KaXYIIAsci  CTCIICHb
nucconmannu. HMonnaga cuma pactBopa. I[IpaBuino wonHoM cunbl Jlprouca —
Pennanna.

15.Metonb! onpenenenus Ko3(hOUINEHTOB aKTUBHOCTH.

16.25meKTpONPOBOHOCTG  PACTBOPOB  BJICKTPOJIMUTOB, (aKTOphl, Ha HeE
BIIMAIOLIME. Y €IbHAsA U SKBUBAJIEHTHAS JIEKTPOIPOBOAHOCTD.

17.AbGcontoTHass  CKOpPOCThb  JIBDKEHHSI HMOHOB, IOJABHXKHOCTH  HOHOB;
aHOMaJbHasl MOJABMKHOCTh MOHOB BOJOpOJa M THApokcwia. 3akoH Koisbpayma.
Yucna niepenoca.

18.Metox ~ u3MepeHuss  DJIEKTPONPOBOJHOCTA WM €ro  MIPUMEHEHHE.
KonnykromeTpusi.

19.006mas xapakTepucTUKa JJIEKTPOXUMHYECKUX TIpoiieccoB. PaBHOBecue B
NEKTpoXuMuYeckux cuctemax. Ckadykd TMOTEHIMala Ha rpaHunax ¢a3 B
ANEKTPOXUMHUYECKUX CHUCTEMaxX: KOHTAaKTHBIM, Ha TpaHUIIE METAT — PacTBOD,
i Py3uoHHBIM,  ancopOLMOHHBIN, MeMmOpaHHbIM. CTpoeHue  JIBOWHOIO
AIEKTPUYECKOTO CIOSL.

20.PaBHOBECHBIE BJIEKTPOJHBIE MOTEHIIUAIILI. Bonoponnas IIKasa
ANEKTPOAHBIX  TMOTEHIMAJOB,  CTaHAAPTHBIC  DJIEKTPOJHBIC  MOTCHIIMAJIBI.
DNEKTPOXUMHUYECKUIN P HATTPSKECHUIA.

21.Knaccudukarus 371eKTpOJAOB.

22.DNeKTpOXUMUYECKUE TeNu (TadbBaHUYECKUE DJIEMEHTHI): XUMHUYECKHE U
KOHIIEHTPAI[MOHHBIE.

23.TepmonuHaMUYeCKUE  COOTHOIICHHMS  Mexnay  Hampsbkenuem  (BJ1C)
raJbBaHUYECKOI0 3JIEMEHTA U XUMHUYECKOU SHepruei. Y paBHenne HepHcera.

24 Metonbl uamepenus DJIC. HacwlieHHbI 35ieMeHT BecToHa, 3JIEeKTpOAbI
CpPaBHEHHUSI — BOJAOPOJHBINA, KAIIOMEIbHBINA, XUHTUAPOHHBIN. DIEKTPOXUMUYECKUN
Meton usMmepenus pH. IloreHnmomerpuueckoe TUTpPOBaHHUE.

25.0nekTpoxuMuyecKkas KUHETHKa. 3akoHbl Papajies, BbIXOJ BEIIECTBA IO
TOKY.

26.11onspuszanusi 2JIEKTPOJOB MPHU MPOXOXKIACHUU IJIEKTPUUECKOTO TOKA.
[lepeHanpspkeHue  AJICKTPOXMMHUYECKOM — peakiuud W [epeHanpsiKeHUe
KOHIICHTpAIMU. XUMHUYECKas MOJspU3alus 31€KTPOI0B.

27.0co0eHHOCTH JIEKTPOJIN3a BOJAHBIX PACTBOPOB M PACIIIIABOB AJICKTPOIUTOB.

28.XumMu4eckasi ¥ dJIEKTPOXUMUYECKAs KOPPO3HsI METAJIOB U METOJIbI OOPHOBI
C HEH, MaCCUBHOCTh METAJIJIOB, HHTUOUTOPHI KOPPO3UH.

29.XUMHUYECKHME HUCTOYHUKH TOKa, AKKYMYJATOphl. Ponb 3nexkTpoxumuu B
COBPEMEHHOM MPOU3BOJICTBE.

30.Knaccudukarust TUCIEpCHBIX CUCTEM T10 arperaTHOMY COCTOSIHUIO, pa3Mepy
U TornorpaduyecKuM MpU3HaKaM YacTHI] JUCTIEPCHOU (a3bl, XapakTepy U CTENEHU
B3aMMOJICUCTBUS YACTUIL TUCTIEPCHOM (Pa3bl U TUCIIEPCUOHHON CPEIbI.

31.00mias XapakTepuCTUKa METOJIOB MOJYYEHUsS AUCIEPCHBIX CUCTEM, HX
KJIacCU(UKaIIusl.



32.Ilonyyenne  OHCHEPCHBIX ~ CUCTEM  METOJAMHM  JUCIEPTUPOBAHUA.
CaMOoInpoH3BOIBHOE U HECAMOIIPOU3BOJIBHOE JUCTIEPTUPOBAHUE.

33.IlonyyeHne KOJUIOMAHBIX CHUCTEM MeTonoM mnentu3auuu. CTpoeHue
MHLIEIUTBI.

34 . KoHIeHCallHOHHBIE METO/BI MOJYYEHUS JUCIEPCHBIX CUCTEM. XUMUYECKas,
buznueckas, GU3NKO-XUMHUYECKask KOHACHCAIIUA.

35.MeToapl OUUCTKU JUCTIEPCHBIX cucTeM. Jnanus, yapTpaduabTpanus.

36.MonexyIsipHO-KUHETUYECKHE CBOMCTBA AUCHEPCHBIX cucteM. Juddysus.
3akoHbl PukKa.

37.MoJeKyJISIpHO-KUHETUYECKUE CBOMCTBA AUCIEPCHBIX CUCTEM. BpOyHOBCKOE
nBwxkeHue. Teopuss OpOYHOBCKOrO — JIBJKEHHUS, ypaBHEHHE OWHIITEHHA-
CMOJITyXOBCKOTO.

38.CenumeHTaus. Hudpdy3noHHO-CeTMMEHTAIIIOHHOE paBHOBECHE.
['MuncomeTpruyeCcKkuil 3aKOH paCPEIEIICHNS YACTHUL.

39.Kunernueckass W arperaTMBHasg YCTOWYMBOCTh KOJUIOMJHBIX CHCTEM.
Koarynsauus.

40.0nTrueckne CBOMCTBA JUCIIEPCHBIX CUCTEM.

41.OneKTprU4ecKrue CBOMCTBA JMUCHEPCHBIX CUCTEM. DJICKTPUYECKUE SIBICHUS:
ANEKTPO(OpeE3, AIEKTPOOCMOC.

42.MonekynsipHble B3aUMOJCHCTBUS Ha MOBEPXHOCTH paszzaena (a3. IlonsTue
Mex(a3zHoi nmoBepXxHOCTH. [loBEpXHOCTHAsE SHEPTUs, MOBEPXHOCTHOE HATSHKEHHUE.
CunoBas 1 sHEpreTuyecKas TPaKTOBKAa IOBEPXHOCTHOI'O HATSKEHHUS.

43.11oBepXHOCTHBIC SABJICHUS, UX KJIAacCCUDUKAIUS U IPUIUHBI BOZHUKHOBEHHUSI.

44 Anre3usi, cmauuMBaHHWe, pacTtekaHue. YpaBHeHue IOnra. Kanumnsipeie
aBieHus. YpaBHeHue JKropeHa. Ponp KanwUSIpHBIX SIBIIEHUM B MPUPOJE H
TE€XHOJIOTHH.

45.Ancopbumsi. KonumdecTBEHHbIE XapaKTEPUCTUKU aJCOpOIMU. YpaBHEHHE
['nb0ca.

46.AncopOisi Ha TOBEPXHOCTH pas3fena pacTBOp — ra3. YpaBHEHHUE
[umkoBckoro.  IIoBepXHOCTHO-aKTUBHbIE M MOBEPXHOCTHO-MHAKTUBHbBIC
BemectBa. Ponb ITAB B ObITY 1 TEXHOJIOTHUHU.

47.AncopO1us Ha MOBEPXHOCTH TBEPJOTO Tejla U3 pacTBopoB. MoHooOMeHHas
aacopouus. [lpumenenrie HOHOOOMEHHHUKOB.

48.AncopOius Ta30B ¥ MapoB HA TBEPOM moBepxHOCTH. M30TepMBI ajcopOmmm
['enpu, Operinanuxa.

49.MoHoMoeKyIIpHas afcopOIus. YpaBHeHue JIsHrmiopa.

50.ITomumonexynsapHas  amcopOuus. YpaBHeHue bpyHayspa, OwmmerTa,
Temnepa.

51.Omynbcun.  Knaccudukanus smynbcuidi W OMyJIbratopoB. Teopus
sMynbrupoBanus. O0OpalieHue u pa3pyieHue SMyIbCUH.

52.11enbl. Teopusi meHooOpa3zoBaHusi. Moroiiee AEHCTBUE U TEOPHUS MOIOIIETO
neuctBusg. daoranus.

53.Aspo3omu. OOmas xapakTepucTuka. MeTobl TOMYUYeHUs] U pa3pyILICHUs
a’po3osieil. 3anmTa arMocdepbl OT pa3pylIeHUs a3PO30JIAMH.



S54.T'enu (ctynHu), knaccudukanus, TEOpUsl CTPOCHUS U METOAbl MOJIYUYEHHUS.
Habyxanwue reneit, nuddysust B ressx.

55.PacTBOpBI BBICOKOMOJIEKYJISIDHBIX COEAMHEHUH, B3aumonerctsue BMC ¢
pactBoputeneM. HaOyxanue BMC. N3o3nekTpuyeckas Touka.



