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ABTOpBI:

* AkcenoBa Tarbsina BiagumupoBHa, /loneHnT, pu3ndecKkoil 1 HEOPraHU4eCcKon

XUMHUHU

1. CTPYKTYPA U OFBEM JUCHUIIVIMHBI Ocuosbl husuyeckoin xumun

1. O0BpeMm JTUCHUILINHBI B |3
3a4eTHbIX eINHULAX
2. Buabl ayAnTOpHBIX 3aHATHI Jlexuuu
[IpakTHyeckne/ceMUHAPCKUE 3aHSITHS
3. IIpome:xxyToyHas aTTecTAlUA 3auer
4. Texkymas arrecrauus KonTtposnbHas padoTa 3
Homamrass pabota 3

2. IINTAHHUPYEMBIE PE3YJIbTATDBI

OBYYEHUA MHIAUKATOPBI) 11O

JAACHUIIIIMHE MOAYJSA Ocuoebl huznHeckoin XuMun

Wupukartop — 3TO NMpH3HAK / CUTHAJ/ MapKep, KOTOPbIM IOKa3bIBAaeT, Ha KaKOM YPOBHE

00yyaroImuics JOIKEH OCBOUTh PE3YJIbTaThl 00YUEHUS U UX MPEIbSBICHUE T0JKHO HOATBEPAUTH
(akT 0OCBOCHMS NMPEIMETHOIO COJePKAHUS JaHHOM TUCIUILINHGI, YKa3aHHoro B Tabu. 1.3 PIIM-

PIJI.

Taobnuma 1

Kox v nanmenoBanue

Ilnanupyembie pe3yJabTaThl

KOHTpOJ’IbHO-OIleHO‘{HBIe
cpeacTBa 1Jisl OCHUBaHUA

(dbyHaaMeHTaNbHBIX U
MPUKJIAJAHBIX 3a]a4,
[JIAHUPOBATH U
OCYILIECTBIISATh
CJIOKHBIE peaJIbHbIE
WJIM MOJIETbHBIE
3KCIIEPUMEHTHI

byHIaMEHTAIBHBIX U
MIPHUKJIATHBIX UCCIICI0BAHUH,
MO/JICTbHBIX WJIU PeabHbIX
IKCIIEPUMEHTOB C
HCTIOJIb30BaHUEM COBPEMEHHOM
METOHO0JIOTHH, METOJIOB,
000pyI0BaHUS U TEXHUKU

V-1 - CooTHECTH 1EITh U 3a7]a9H1
MCCIIeOBaHUs C HAOOpOM
METOH0B UCCIICIOBAHNS,
BBIOMpATh HEOOXOAMMOE
COUETaHHUE LIETU U CPEJICTB MPHU
TUIAHUPOBAHUHU HCCIICIOBAHUIM

KOMIIeTeHIIM U 00yuyeHus1 (MHAUKATOPHI) JOCTHKEHUS pe3yJibTaTra
00y4eHHs 10 NUCHHUILINHE
1 2 3
OIIK-2 -Cnocoben -1 - JlemoHcTpUpOBaTh 3auer
BBIIIOJIHATH AQHAJIMTUYECKUE YMEHHUS U KonrtposnbHas pabora Ne 1
UCCIICIOBAHMS [IPH KPEaTUBHOE MBIIIJICHUE KontponbsHas padora Ne 2
peleHnu I1-1 - iMeTh onbIT IpoBEAECHUS KonrtponbsHas pabora Ne 3

Jlexkun
[TpakTrueckue/ceMuHapckue
3aHATUS




OIIK-3 -Crocoben
aHAJIM3UPOBATh,
HHTEPIPETHPOBATH U
000011aTh pe3yIbTaThI
HUCCIICIOBAHUM B
npogecCuoHAIbHON
obiacTu

-1 - lemoHCTpUpOBaTh YMEHUS
aHAIM3UPOBATh U 0000IIATH
uHpOpMAIIHIO, IETaTh
JIOTUYECKHE YMO3aKITIOUCHHSI

3-1 - JleMoHCTpHUpOBATH
MOHMMAaHWEe TTPHHIIUIIOB U
METOH0B aHaJIn3a U 0000IEeHUS
PE3yJIbTAaTOB TEOPETUICCKUX U
IKCIIEPUMEHTATHHBIX
WCCJICIOBAHHH, TPUMEHSICMBIX B
npodeccuoHanbHON 00acTH
VY-1 - AnanusupoBathb
pe3yabTaThl HAOMIOICHUHN 1
9KCIIEPHUMEHTOB, KOPPEKTHO
UHTEPIPETHPOBATH UX JJIS
(bopMyJIMPOBAHUS 3AKITFOUCHUN 1
BBIBOJIOB

Jomaminss padora Ne 2
Jlomaminsist paborta Ne 3
3auet

KonrtponpHas pabora Ne 2
Konrpomnbnas pabora Ne 3
Jlexkunmu
[TpakTHueckue/ceMuHapCKHe
3aHSATHUS

OIIK-1 -Cnocoben
BBISIBJISITD,
(dbopMyupoBaTh 1
pemarhb
(yHIaMEHTaJIbHBIE U
MIPUKJIATHBIC 33]1a91 B
00J1acTH CBOEH
npodecCuoHAIbHON
TS TeTHbHOCTH U B
MEXKTUCIIMTUTHHAPHBIX
HaTpaBJICHUAX C
UCTIOJIb30BaHUEM
($yH1aMEHTaIbHbIX
3HaHUU U
MPAaKTUYECKUX HABBIKOB

J1-1 - JlemoHCcTpHpOBaTh
AHAITMTUYECKUE YMEHHS U
KpEaTUBHOE MBIIICHHE

-2 - IIposBnsTh IMepcKkue
KauecTBa U yMeHHUs paboTaTth B
Hay4YHOM KOJUIEKTHBE

3-1 - JleMoHCTpHUpOBATH
NoHUMaHue (yHIaMEHTaIbHbIX
MIPUHLIMIIOB, METOJOB U MTOAX0/I0B
K pelieHuio GyHaaMeHTaIbHbIX U
MPUKIIAIHBIX 3a/1a4 B
npodrIbHON 001acTH
JEATEIIbBHOCTH U
MEXIUCIUIUITMHAPHBIX
HaIIpaBJICHUAX

V-1 - BeIsSBIATH U ONPEACIISITH
LEJIM U IIYyTU PELICHUS
(byH1aMEHTaJIbHBIX U
MPUKIIAIHBIX 3a/1a4 B
npodrIbHON 00J1acTH
JEATEIIbHOCTH, ONUPAsCh HA
(byH1aMeHTalIbHbIE 3aKOHBI U
MPUHLIMIIBL, C UCTIOJIB30BAHUEM
COOTBETCTBYIOLIUX LM
MMOJX0JI0B U METOJIOB

Jomamnss padora Ne 1
Jlomaminsis pabora Ne 2
Jomaninss padora Ne 3
3auer

Jlexiu
[IpakTHyeckue/ceMuHapcKue
3aHATHSA

3. IPOUEAYPbI KOHTPOJISI U OUEHUBAHUS PE3YJIbTATOB OBYYEHMSI B
TEKYIHEM #W MNOPOMEXYTOUHON ATTECTALIMU 110
BAJBHO-PEMTUHI OBOM

PAMKAX
JUCHUILINHE

MOAYJA B

(TEXHOJIOTHYECKAS KAPTA BPC)

3.1. [Ipouenypsl Tekyuieid U1 NPOMeKYTOUHOM aTTEeCTALMHU 1O JUCIUNIMHE

CUCTEME



1. Jleknum: KOZ)(l)(l)l/lllPleHT SHAYUMOCTHU COBOKYITHBIX PE3YJIbTATOB JEKIIUOHHbIX 3aHATHI

- 0.5

Texkymas arrecTanus Ha JEeKIUAX Cpoku — | Makcumaib
ceMecTp, | Hasl OLlEHKA
yuyeOHast B 0aJsiax

HeeJIs

domawinss paboma Nel 1,4 35

domawnsiss paboma No2 1,8 35

domawinss paboma No3 1,15 30

BecoBoii k03¢ puumeHT 3HAYMMOCTH Pe3yJIbTATOB TeKYlIel aTTecTAllMM 110 JeKIusAM — |

IIpome:xxyTouHasi aTTecTalNs MO JEKUUAM — HET
BecoBoii kK03(p)(puHeHT 3HAYMMOCTH Pe3YJIbTATOB IPOMEKYTOUYHOM ATTECTAIUM I10 JIEKIMAM
— He IPEeIYCMOTPEHO

2. [IpakTHYecKkue/ceMUHAPCKHE 3aHATHS: KOO(P(PUIMEHT 3HAYUMOCTH COBOKYIMHBIX
pe3yJbTATOB NPAKTUYECKUX/CEMUHAPCKUX 3aHATHI — (.5

Texkymas arrecTanus HA NPAKTHYECKUX/CeMHUHAPCKUX Cpoku — | Makcumaib

3aHATUAX ceMecTp, | Hasl OlleHKa
yueOHast B 0aJsax
HeeJIs

KOHmpoabHas paboma Nel 1,12 35

KOHmMpoabHas paboma Ne2 1,14 30

KOHmpoavHasi paboma No3 1,16 35

BecoBoii kK03 GUIMEHT 3HAYUMOCTH Pe3yJIbTATOB TeKYyLeH aTTecTaluu 110
NPaKTHYEeCKUM/CeMUHAPCKUM 3ausiTusiM— (.4

IIpomexyTOYHAsA ATTECTANMA 110 MPAKTHYECKUM/CEMHHAPCKHUM 3aHATHAM—3a4eT
BecoBoii K03 GHUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB IPOMEKYTOYHOMN ATTECTALHHU 110
NMPAKTHYECKUM/CEeMUHAPCKUM 3aHATHAM— (.6

3. JlabopaTopHble 3aHATUSA: KO3 (PUIIHEHT 3HAUYMMOCTH COBOKYIHBIX Pe3y/ibTaTOB
J1A00PATOPHBIX 3AHATHH —H e 11PEIYCMOTPEHO

Texymas arrecranys Ha J1a0OPaATOPHBIX 3aHATHSAX Cpoku — | Makcumainb
ceMecTp, | Hasl OLleHKa
yueOHas B Oas1ax

HeJeJIst

BecoBoii k03¢ punmeHT 3HAYMMOCTH Pe3yJIbTATOB TEKYLIEH ATTECTALIMH 110 JIA00PATOPHBIM
3aHATUAM -He 11PelyCMOTPEeHO

IIpomexyTouHas aTTecTANMA 10 JIA0OPATOPHBIM 3aHATHAM —HET
BecoBoii k03¢ puumeHT 3HAYMMOCTH Pe3yJIbTATOB MPOMEKYTOYHON aTTeCTAlINHU 10
JIA00PATOPHBIM 3aHATHAM — He IIPEIYCMOTPEHO

4. OnnaiiH-3aHATUA: KO3Q(PUIHEHT 3HAYMMOCTH COBOKYIIHBIX Pe3y/IbTATOB OHJIAWH-3aHATHI
—He NPeIyCMOTPEHO

Texkymas arrecTanus Ha OHJIAWH-3aAHATHAX Cpoku — | Makcumaib
ceMecTp, | Has OlleHKA
yuyeOHast B 0aJjtax

HeJeJIs

BecoBoii kK03 puHEHT 3HAYMMOCTH Pe3yJIbTATOB TeKYylleil aATTeCTAUNH 110 OHJIANH-
3aHATHAM -He [IPeIYCMOTPEHO

HpOMe)KyTO‘lHaﬂ aTTrecTanys 1Mo OHJIANH-3aHATHSIM —HET




BecoBoii K03 GUIHMEHT 3HAYUMOCTH Pe3yJIbTATOB IMPOMEKYTOYHOM aTTECTALMHU 110 OHJ/IANH-

3AHATUAM —

3.2. [lpouenypsbl TeKylie U NPOMEKYTOUHON ATTECTAMM KYPCOBOii padoThlI/IPOEKTA

Texymias arrecTanus BbINOJHEHUS KYPCOBOii Cpoku — cemecTp, | MakcumanbHast
yuyeOHasi HeJlesisl | OIlEHKA B 0ajljiax

padoThI/IpoeKTa

BecoBoii k03¢ puumeHT TeKymeH aTTecTalluy BbIIOJHEHUSI KYPCOBOH PadoThI/IPOeKTa—

BecoBoii K03 GUIHEHT NPOMEKYTOYHON ATTECTALMHU BbINOJIHEHHA KYPCOBOH
padoThI/MPOEKTA— 3aINUTHI —

4. KPUTEPUM U YPOBHU OLUEHUBAHMSI PE3VJIbTATOB OBYUEHUS MO
TUCIHUATLTAHE MOTYJISI

4.1. B pamkax BPC npumMeHstoTCs yTBEpKA€HHbIE Ha Kadeape/MHCTUTYTe KpUTEpUH (TIPU3HAKH )
OLICHUBAaHMs JOCTHKEHUH CTYAEHTOB IO AUCUUILIMHE MOy (Tali. 4) B paMKax KOHTPOJIbHO-
OLICHOYHBIX MEpOINpPUATUI Ha COOTBETCTBHE YyKa3aHHBIM B Tabn.l pesynbratam oO0ydeHus

(MHAMKATOpAM).

Tabnuua 4

Kpurtepun oneHuBanns y4eOHbIX JOCTHKEHUH 00yYaIOIINXCS

Pe3yabTarhbl Kpurtepun oueHnBaHusi yueOHbIX JOCTH:KEHUI, 00y4aromuxcs Ha

o0yueHust COOTBETCTBHE Pe3yJIbTaTaM 00y4eHHs/MHAUKATOPaM

3HaHusA CTyAeHT IeMOHCTpUPYET 3HAHUS ¥ IOHUMaHuE B 00J1aCTH U3YUYEeHUS Ha
YPOBHE YKa3aHHBIX MHIUKATOPOB U HEOOXOIUMBIE ISl MPOJOIDKEHUS
0o0Oy4YeHHUs1 W/WIM BBITIOJIHEHHUS] TPYIOBbIX (YHKIWH W JICHCTBUH,
CBSI3aHHBIX C MPO(ECCHOHATBHON I TETLHOCTBIO.

YMeHus CTyaeHT MOXKET IPUMEHATh CBOM 3HAHUS U OHUMAHHUE B KOHTEKCTaX,

NPEACTAaBICHHBIX B OIIGHOYHBIX 33aJaHHSAX, JEMOHCTPHUPYET OCBOCHHE
YMEHHH Ha ypOBHE YKa3aHHBIX HWHAWKATOPOB M HEOOXOANUMBIX IS
NPOJIOJDKEHUsI OOYYEeHHUSI W/WIM BBIOJHEHHUS TPYIOBBIX (YHKUUH U
JEHCTBUIM, CBSI3aHHBIX ¢ MPOPECCUOHAITBHON ESATETbHOCTHIO.

OunbIT /BiIagcHUE

CTyIeHT JEMOHCTPUPYET OMNBIT B OOJACTH H3Y4YEHUS HA YpPOBHE
YKa3aHHBIX HHIUKATOPOB.

Jlpyrue pe3yabTaThl

CTyeHT AEMOHCTPHUPYET OTBETCTBEHHOCTh B OCBOCHHH PE3YJIBTATOB
00y4YeHHs Ha YPOBHE 3aIIAHUPOBAHHBIX HHIHUKATOPOB.

CrymeHT CcnocoOCH BBIHOCHTH CYXKICHHS, JIelNaTh OICHKH |
(hopMyIHPOBATH BHIBOBI B 00JIACTH U3yUCHHUSL.

CTyseHT MOXKET cOO0IIaTh MPETOAABATEIIO U KOJUIETaM CBOETO YPOBHS
COOCTBEHHOE MOHMMAHHUE U YMEHHUS B 00J1aCTH U3YUCHHS.

4.2 ]Inst olleHWBaHUS YPOBHSI BBINOJIHEHUS KPUTEPUEB (YPOBHS JOCTHKEHHUM oOyyarommxcs npu
NPOBEIEHUH KOHTPOJBHO-OLIEHOYHBIX MEPONPUATHH MO AMCLUUIUIMHE MOJYJIS) HCIOJIb3yeTCs
yHHUBEpcajbHas 1Kana (Tadiu. 5).

Tabmura 5

Ixaja oeHUBAHUA JOCTHKEHUS Pe3yJIbTATOB 00y4eHHs (MHANKATOPOB) 110 YPOBHAM




XapakTepucTHKAa YPOBHEI T0CTHKEHHUS Pe3YJbTATOB 00yUeHNsl (MHANKATOPOB)

Ne Conep:xxanue ypoBHsI HIkana oueHnBanus
n/n BBINOJIHEHUS] KPUTEPHs Tpaauunonnas KauyecTBennas
OlLleHUBAHNS Pe3yJIbTATOB XapaKTePUCTHKA YPOBHSI XapaKTepUCTH
o0y4yeHHs K2 YPOBHS
(BBINOJIHEHHOE OLIEHOYHOE
3aJaHue)

1. Pe3ynbrarer oOydeHmst OTnan4HO 3auTeHo Bricokwuii (B)
(MHIMKATOPbI) TOCTUTHYTHI B (80-100 6ammoB)
MOJIHOM 00beMe, 3aMeYaHHi HeT

2. Pe3ynbrarel o0yuenus Xoportio Cpennuii (C)
(MHAMKATOPHI) B IIETIOM (60-79 6anoB)
JOCTUTHYTBI, UMEIOTCSI 3aMeUaHMs,
KOTOpBIE HE TPEOYIOT
0053aTE€JIBbHOr0 YCTPAaHEHUS

3. PesynbraTsl 00y4yeHus Y 10BIIETBOPUTETILHO [Toporossrii (IT)
(MHIMKATOPBI) TOCTUTHYTHI HE B (40-59 6amnoB)
MIOJTHOM Mepe, eCTh 3aMeYaHus

4. OcBoeHue pe3ynbTaToB 00yUCHUS HeynosnerBopurens He Henocrarounsiit
HE COOTBETCTBYET MHMKATOpPaM, HO 3aYTEHO (H)
MMEIOTCS CyIIeCTBeHHbIC OMMOKU U | (MeHee 40 6aioB)
3aMeuaHusi, TpedyeTcs 1opadoTKa

5. PesynbraTr 00ydenus e nocturHyt, | HemocratouHo cBunmerenscTB | Her pesymnbraTta
3aJjaHie HE BBIIOJIHEHO JUTSI OIICHUBAHUS

5. COJEP)KAHME KOHTPOJIbHO-OIEHOYHBIX MEPONPUSITUI MO
TUCIUATLTAHE MOTYJISI

5.1.

Onucanmue AYAUTOPHBLIX KOHTPOJbHO-OLCHOYHBIX MCpOl’[pHHTI/Iﬁ nmo JUMCIUIIMHE

MOYJIsl

5.1.1.

Jleknun

CaMoCTOATeIbHOE HW3YYCHHE TEOPETHUECKOTO MaTepuana IO TeMam/pasfeliaM JIeKIUud B
COOTBETCTBUHU C cojiepkaHreM auciuiuimabl (1. 1.2. PIIJT)

5.1.2.

"paKTH'IGCKHe/CeMHHﬂpCl\"l/le 3aHATUA

[IpumepHBI IEpeyYeHb TeM

1.

(TSI )

nCpBOC Ha4daJlo TCPMOJHUHAMUKN

. Tepmoxumus

. Bropoe Hauano tTepMoaAMHAMUKH

. TepmoinHAMUYECKUE TTOTEHLIHAIIBI

. XMMHUYECKOE pAaBHOBECHE

. TepmoinHamMuka pacTBOPOB

. XuMHYecKasi KHHETHUKA

. TepmoiuHaMuKa 3JIEKTPOXUMUYECKUX CUCTEM

[IpumepHbIe 3a1anus

Paccunraiite p'd60Ty HKJIa, €CJIM KOOPAXHATBI BCCX BEPIINH U3BCCTHLI.

OnuH MOJIb HEM3BECTHOT'O ra3a paciuupseTcs 00paTUMO U aIMadaTUUECKH BJIBOE IO 00beMY, IIPU




3TOM Temnepatypa najgaetr ot 298.15 1o 196.71 K. Onpeaennts aTOMHOCTb MOJIEKYJIbI 3TOTO rasa,
CUUTAs! €r0 UJCATHHBIM.

Mexy komrnoHeHTamu A u B oOpazyrorcst:

XUMH4YecKoe coenuHenrne A3B2 (KOHIpyI HTHOE IJIaBJICHHE),

XuUMH4YecKoe coenuHenrne A3BS (KOHIpy HTHOE IJIaBJICHHE),

TpaHUYHBINA TBEP/BII PACTBOP 0 (MHKOHTPYIHTHOE Iu1aBiieHne o =L+ A3B2);

IpaHWYHBIN TBEP/IBINA pacTBOP B (MHKOHTpY HTHOE TutaBieHue f=L+ A3BS).

B cucteme nporekaet sBrekTryeckas peakuusi: L=A3B2 + A3BS.

Hapucosare nuarpamMmmy coctosiHus B koopauHarax « T-xBy

CocraBbTe MaTepUATBLHBIN OalaHC IS pacdyeTa YHCel MepeHoca B pacTBOPE XJIOPHIA IIUHKA.

PaccuuTaiite neproa noaynpeBpalieHus B peakiyu 1 mopsiika, eciid KOHCTaHTa CKOPOCTH paBHA
2,5 cek-1.

PaccuuTaiiTe SHEpruio aKTUBAIMK XUMHUYECKON PEAKINH, €CITH TIPY YBEIIMYCHUN TEMIIEpaTyphbl OT
300 1o 320 K ckopocTh peakiuy Bo3pocia B 6 pas.

LMS-mardopma — He mpeaycMOTpeHa

5.2. Onucanue BHeayJIMTOPHBIX KOHTPOJbHO-OLICHOYHBIX MEpPONPUSTHH H CPeACTB
TeKylero KOHTPOJIs M0 JUCHUIINHE MOLYIs

PaznoypoBHeBoe (nu¢pepeHpoBaHHOE) 00yUEHHE.
ba3sosblii

5.2.1. KouTpoabHas padora Ne 1

IIpuMmepHBIii TIepeYeHb TEM

1. Xumunueckoe paBHoBecre. KOHCTaHTHI paBHOBECHS

2. Pacyer paBHOBECHSI XUMUYECKON PEAKIUU 110 €€ KOHCTAHTE PaBOBECUS

[TpumepHbIe 3a1anus

YcnoBrue XMMUYECKOTO PABHOBECHS. Y PABHEHHUE U30TEPMbl XUMUUYECKON PEAKIINH.
Koncrantsl paBHoBecust Ke u Kp, cBsA3b Mex1y HUMU.

ITonsiTue o nonoxenuu pasHoBecus. [IpuHnun cmewmenus pasHosecus Jle Ilarense.
BnusiHue pa3nuyHbIX paKkTOpOB HaA MOJIOKEHNE PABHOBECHS.

Pacuet BbIX0/J1a TPOIYKTOB B pa3IMYHBIX XUMUUYECKHUX PEAKIMSIX C UCTIOIb30BAaHUEM
KOHCTAHTbHI pAaBHOBECHSI.

[Ipu HEKoTOpO# Temneparype B cucteMe HadanbHble KoHIeHTpauusa CO u H2 paBnbl 0.3 n
0.5 Mo/, cooTBeTcTBEHHO. [locne ycTaHOBIEHUS paBHOBECHAs! KOHLIEHTpALMs METaHoJIa
CH3OH crana pasna 0.15 mons/n. Haligure koHCTaHTY paBHOBecus Kc peakiuu oOpa3oBaHUs
metanona 2H2(r)+CO(r)=CH3OH(r) mpu 3T0ii Temmneparype.

IIpu 700 K B cucteme ycTaHOBUIIOCH paBHOBECHE cornacHO peakuuu 2NO2=2NO+02.
PaBnosecubie koHneHTpauuu NO2 u NO coorBerctBenHo 0.12 u 0.36 monb/n. Haiinure
KOHCTAHTY paBHOBECHS, UICXO/IHYIO KOHIIEHTPALUIO U CTeNeHb quccoruanuu NO2.

Onpenenure koHcTanTy paBHoBecus KP3 mpu 1000 K peakuyu okuciieHHs: aMMuaka:
NH3(r)+%02(r)="2N2(r)+1.5H20(1).

Jliis pacdera MCIIOJb30BaTh KOHCTAHThl PABHOBECHS PEaKLMii 00pa30BaHMs aMMHAaKa U BOJIbI
u3 npocteix Bemects mpu 1000 K:(1) 2N2(r)+1.5H2(r)=NH3(r), KP1=5.69,(2)
02(r)+H2(r)=H20(1), KP2=1.16.



LMS-matdopma — He perycMOTpeHa

5.2.2. KouTpoabHasi pabora Ne 2

[IpumepHBIil TEpeUYeHb TEM

1. PactBopbl. CiocoObI BhIpaKEeHUsI KOHIIEHTPAIIUU PACTBOPOB

2. KonyuratuBHbI€ CBOWCTBA PACTBOPOB

IIpumepHsIe 3ananus

3axoH Payns. JlaBieHne HaCBIIIEHHOIO Tapa KOMIIOHEHTOB HaJ pacTBopoM. M3MeHeHus
TEMIEPATyp KUIIEHUS U 3aMep3aHusi pacTBOpoB. OCcMOTHYECKOE JaBIEHHUE pacTBOpa.

PaBHoOBecus B pacTBopax 35eKTposauToB. CTeneHb JUCCOUai, KOHCTaHTa TUCCOLIMALNY,
UX B3aUMOCBsI3b. KosmuraTuBHble CBOMCTBA MPUMEHHUTENIBHO K PACTBOPAM AJIEKTPOJIUTOB.
N3oToHnyeckuit KO3QPUIMEHT U €ro CBSA3b CO CTENEHBIO0 TUCCOLUAIIUY.

JaBnenue napos Boabl ipu 313 K paBuo 7375.4 I1a. Beruucnure npu 1aHHOU TeMIiepaType
JlaBJIEHHE I1apa pacTBopa, coaepkamero 9.2 r rnmuneprna B 360 r BoJbI.

JlaBnenue napa pactBopa, coaepakauiero 2.21 r xnopuza kansuus B 100 r Boasl npu 293 K,
paBHo 2319.8 [1a, a naBieHue mapa BOJbI IIPHU TOM ke TemiepaType paBHo 2338.5 Ila.
BoruncnuTe crenenpb AUCCOUAIMK XJI0PHIa KaIbIus.

Ornpenenure, Ipu Kakoi TeMriepatype 3amep3aet u kunut 30% pacTBOp METUIIOBOTO CIIUPTA
B BOJIC.

0.4 r canuuMIIOBOM KUCIOTHI pacTBOpeHo B 10.6 T aTiiioBoro cnupta. Temneparypa KUNeHHs
atoro pactBopa Ha 0.337 C Bbllle TeMNepaTyphbl KUIEHUS YUCTOro cnupTa. Onpenenure
MOJIEKYJISIPHYIO MacCy CaIMIUIOBON KUCIOTBI, €CIIN HOYILTHOCKOUYECKAs TOCTOSTHHAS
STUIIOBOTO criupTta paBHa 1.19 K*kr/momns.

Omnpenenure crenens quccounannu U pH pactBopa npornroHOBON KUCIOTHI
(CH3CH2COOH) ¢ konnenTpanueit 0.1 mons/i1. KoHcTaHTa qucCOUay mpomuoHOBON
kucaotel npu 298 K paBna Ka = 1.3*107(-5).

LMS-nmatdopma — He mperycMOTpeHa

5.2.3. KouTpoabHas padora Ne 3

[IpuMepHBIii epeyeHs TeM

1. TepMoarHaMUKa 3JIEKTPOXUMHUYECKUX IPOLIECCOB

2. 'anbBaHUYECKHE IIIEMEHTHI

[IpumepHsbIe 3a1aHus

Onpenenenne HaPaBIEHUS CAMOIIPOU3BOJIBLHOTO MPOTEKAHNS OKACIUTEIBHO-
BOCCTAHOBUTEJIBHOM PEAKIIMHU, IIOJIb3YSCh BEJIMUYNHAMU CTAHIAPTHBIX MIEKTPOJHBIX
NOTEHLUAJIOB.

[Tonp3ysich TAOIUUHBIMU 3HAYEHUSIMH CTaHIAPTHBIX 3JIEKTPOIHBIX MOTEHLUAIIOB, ONPEACTUTE
HAIIPaBJICHUE CIIEIYIOIIUX OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIAN:

1) 2Hg + 2HC1 = Hg2CI2 + H2

2) 2 HCl + H2S04 = CI2 + H2SO3 + H20

3) Zn + Pb(NO3)2 =Zn(NO3)2 + Pb

N300pa3ute cxeMbl rajibBaHUUECKUX 3JIEMEHTOB, B KOTOPBIX OCYILECTBIIAIOTCS peakuuu (1) -
3)

[Tonb3ysick TaOAMYHBIMU 3HAUYCHUSIMU CTAHJAPTHBIX IEKTPOJHBIX OTEHIMAJIOB,
paccYMTaiTe KOHCTAHTY PAaBHOBECHUS [ PEAKLUU:

KMnO4 + 5 FeCI2 + 8 HCL = MnCl2 + KCl + 5 FeCl3 + 4H20



HuukoBbli 21ekTpo norpykeH B 0,1 H pactBop cynbdara nunka npu 20 C. Beraucnure Ha
CKOJIKO M3MEHUTCS AJIEKTPOIHBIHN MOTSHIIMAI [TUHKA, €CJIM PAacTBOp cysb(dara UHKA pa30aBUThH
B 10 pa3. Yuects, 4to cpequuii K03)PHUIMEHT aKTUBHOCTH JJICKTPOIMTA TIPH STOM YBEITHUUTCS
ot 0.4 o 0,64.

LMS-mmaTdopma — He mperycMOTpeHa

5.2.4. lomamnss padora Ne 1

[IpuMepHBIil epeyeHb TeM

1. IlepBoe Hauano TepMOAUHAMUKU. PacueT TemnoTsl, paboThl, U3MEHEHUSI BHYTPEHHEN
SHEPTUH PA3IUYHbIX MIPOLIECCOB

2. Tepmoxumus. Pacuer TermmoBeiX 3PEKTOB XUMUUECKUX PEAKITUN IO SHTAIIBITHSIM
o0pa3oBaHMs U CrOpaHUs BEIIECTB

[TpumepHbIe 3a1aHus

BriBeuTe cOOTHOMLIEHUS JJ1s1 BBIYMCICHUS TEIUIOThI, pa0OThl, U3MEHEHUsI BHYTPEHHEH
SHEPrUM JIJIs1 CUCTEMBI U3 N MOJIEH MI€aJIbHOTO ra3a B YaCTHBIX Ipoleccax (M30TEPMUUECKOM,
HU30XOPUYECKOM, H300apUYECKOM, aTHabaTHUECKOM).

Jlokaxkute, 4TO SMIIMPUYECKUN 3aKOH ['ecca sSBIIAeTCS CIEACTBUEM NIEPBOIO HAYAIA
TepMoauHaMHKH. [TokakuTe, Kak COOTHOCATCS TETIOBbIE 3 (DEKTHI peakuy, IPOBEACHHON TPH
MIOCTOSIHHOM 00beMe U TIOCTOSTHHOM JaBJICHUU.

Paccumnraiite Terory u paboty nzorepmudeckoro (27°C) pacmmpenus 1.5 Mob
YTJIEKHUCIIOTO Ta3a (CYuTas ero ujacanbHbIM) OT 2.24 1m0 22.4 1.

N300pasute rpadguuecku B koopauHarax P-V, P-T, V-T tepmoauHaMudeckuii UK,
BKJIIOUAIOLIUH MTOCJIEI0BATENBHO CIAEAYIOLIUE MPOLIECCHI: 1-2 — U30TEPMUYECKOE PACILUPEHHUE;
2-3 — uzobapudeckoe cxatue; 3-1 — aqnabarudeckoe cxarue. Paccunraiite aHATUTUIECKH
paboTy, TEIUIOTY U U3MEHEHUE BHYTPEHHEW SHEPTUU LIUKIIA.

Wcnonb3ys BeTMUMHBI CTaHJAPTHBIX SHTANBNUN 00pa3oBanus AHf, BeluncinTe TemnnoBbie
a¢dexrsl crneyromux peakuuit: 2ZnS(tB)+302(r)=2ZnO(1B)+2SO2(1),
2S02(r)+02(1)=2S03(r) u 2CO(r)+3H2(r)=CH4(r)+CO2(1).

Tennora obpazoanus xmopuaa cypbmsl (I11) pasua -383.5 k/[x/Monb, a peakmus
B3aumozeiicteust SbCI3 ¢ xmopom mporekaer no ypasaenuto: SbCl13 + CI12 — SbCl5, AH = -55.7
k/[x. Beruncnure Temnory obpazosanus SbClS.

LMS-matdopma — He perycMOTpeHa

5.2.5. lomamnss padora Ne 2

[IpumepHBIi TEpeUeHb TEM

1. Bropoe Hauasio TepMoAMHAMHUKH. PacueT u3MeHeHus SHTPOIMH B Pa3InYHbIX Ipolieccax

2. TepmoauHaMuyeckue noteHuuai bl OnpeaesneHne HanpaBieHns: IPOTeKaHUs

IIpumepHsIe 3ananus

BriBeiuTe BeIpaKSHHS ISl pacdeTa H3MEHEHUS SHTPOIHH B YaCTHBIX MPOIECCAaX
(M30TEpMUYECKOM, U30XOPUUECKOM, U300apUUECKOM, aJuabaTHYECKOM), a TAK)KE AJIsl IPOLIECCOB
(ha30BbIX IEPEXOJIOB.

[Toctynat [1nanka. PacueT abCcoMOTHOTO 3HAYECHHS SHTPOTIUH.

[Tokaxute, Kakue TepMOJUHAMHYECKHE (QYHKIIUU U B KAKUX YCIOBHSIX MOTYT OBITh
UCIIOJIb30BaHbI B KQU€CTBE KPUTEPUEB HAIPABICHHOCTH IS MTPOLIECCOB XUMUYECKUX
B3aUMOJICUCTBUN.

10



Hackonbko U3MEHUTCS SHTPONUS B Pe3yiIbTaTe H30TEPMUUYECKOTO PACIIMPEHUs 3 MOJIb
yraekucioro rasza (CO2) ot 10 no 30 1, ecnu HavalibHOE JaBieHUE paBHO 1 aTm?

Boruncnute u3MeHeHHe SHTPONIUY MpU HarpeBaHuM 16 Kr kuciopoaa (cuuras ero
uaeanbHeIM) oT 273 1o 373 K npu nocTossHHOM 00beMeE.

N3o6paszute rpadudecku B koopaunarax P-V, S-InT, S-InV, S-InP mukn, Brirogaromnmit
MOCIIEI0BATENbHO CIEAYIOIINE MPOLECcChl: 1-2 — H30TepMUYECKOe paciIupeHue; 2-3 —
U30X0pHUYecKoe oxJiaxaeHue; 3-1 — aguadaTuueckoe cxatue.

[Tonb3ysch 3HAYEHUSMH CTAaHIAPTHOM SHTANBIIUKA 00PA30BAHUS M SHTPOIUH, BBIYUCIUTE IS
peakiuu: Si02(1B)+4HF(1)=SiF4(r)+2H20(x) usmenenue sHepruu [ n6dca. Ykaxxure B Kakom
HaIpPaBJIEHUH MPOLIECC TPOTEKAET CaMOIIPOU3BOJIBLHO.

LMS-natdopma — He IpeycMOTpeHa

5.2.6. lomamuss padora Ne 3

[TpumepHbIil IEpEeUeHb TEM

1. Xumuueckasi KHHETHKA

IIpumepHsble 3ananus

BpIBOJI KNHETHUECKUX YPaBHEHUH JUIsl OTHOCTOPOHHUX PEAKIM HYJIEBOTO, IEPBOTO, BTOPOTO
U TPEThEero NopsAKoB. BpeMs nmonynpeBpalieHus Ui KaKJI0To TUIA PeaKIIU.

MeTob! onpesienieHust NopsiaKa peakiuu (MHTerpajibHble U AuddepeHnnaibabe). Meton
orpezieNieHus MOpsAKa PeaKIUy Mo MePUOTy MOITYyIPEBpaICHHUS.

Bnusnane temneparypsl Ha CKOPOCTh XUMUUYECKOW PEAKIIUH.

OreHuTe MOPSIOK IIEMEHTAPHOM peakluy MO KaKIOMY KOMIIOHEHTY U OOIIHI MOPSIOK
peakiuu: 2NO+CI12=2NOCI.

Ckopoctb peakuuu 2N205=4N02+02 npu temneparype 55 C pasna 0.75%107(-4) mons/n*c.
[Tonyunre uncneHHsle 3HaUeHUs ckopocTell o komnoneHntaM N205, NO2 u O2.

N3BecTHO, uTO peakius A=B+C npoTekaert B )kuakou (aze u uMeeT HYJICBOU MOPSAOK.
Koncranra ckopocTu 3to# peakuuu paBHa 0.05 moinb/nl IMuH. 3a Kakoe BpeMs Mpopearupyer
MIO0JIOBMHA UCXOJTHOTO BEILIECTBA, €CJIM HauajlbHasl KOHLIEHTPAlMs BellecTBa A paBHa 2 MOJIb/JI.
CKOJIbKO BpeMEHH HEOOXO0MMO, YTOOBI UCXOAHOE BEIIECTBO U3PACX0I0BAIOCH IIOTHOCTHIO.

HccenepoBanue pagnoakTUBHOTO U30TOIIA MOJIOHHUS 110KA3aJ10, YTO 3a 14 1Hel ero akTMBHOCTh
yMeHblmnachk Ha 6.85%. OnpenenuTs nepuo/l nojiypacnaaa U pacCUuTaTh, B TCUEHHE KaKOTro
BPEMEHHM OH paziokutcs Ha 90%.

Paznoxxenue HekoToporo BemecTBa A (c0=1Mob/1T) SBISIETCS peakiueii BTOPOro MopsiIka.
Ckoubko BemecTBa A octanercs uepe3 30 MUHYT, eciti uepe3 15 MUHYT mociie Hayasna peakiuu
UCXO/HAsl KOHLIEHTPAllKs BelecTBa A yMEHbBIINUIIACh B/ABOE.

LMS-mmaTdopma — He mperycMOTpeHa

5.3. Onucanne KOHTPOJIHLHO-OLIEHOYHBIX MEPONIPUATHI MPOMEKYTOYHOT0 KOHTPOJIS 1O
AUCUHMILIHHE MOAYJIS

5.3.1. 3auer

CHHCOK MPUMEPHBIX BOTIPOCOB

1. Beluncnenue TemnoThl, paboThl, U3MEHEHUSI BHYTPEHHEH SHEprUU CUCTEMBI U3 N MOJeH
UJIeaJIbHOT'O ra3a B YaCTHBIX MpoIeccax

2. CBa3b TeIIOBBIX 3((HEKTOB peakiiy, MPOBEICHHBIX IIPU NOCTOSHHOM 00BbeMe U
HOCTOSIHHOM JIaBJICHUH
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3. Boluucnenue u3MeHEeHUs SHTPOIIUHU B YACTHBIX MPOLIECCaX

4. OueHKa HallpaBJIEHUs CaMOINIPOU3BOJIBHOTO MPOTEKaHUS MPOLiEcca ¢ TOMOIIBIO TaOIHIL
CTaHJAPTHBIX TEPMOAMHAMUYECKUX BEIUUUH

5. PacueTsl KOHCTaHTHI paBHOBECHS XUMUYECKON PEAKIIMU U BBIXOJIOB MTPOTYKTOB PEAKIIUH.
CwmereHne 1mojg0KeHNUsI paBHOBECHS.

6. Konnuraruabie cBOMCTBa pacTBOPOB. VI3MeHeHHEe TeMIiepaTyp KUIEHUS U 3aMepaHus
pacTBOpOB

7. PaBHOBeCHS B pacTBOPAX AMEKTPOIUTOB. CTENEHb IUCCONUALMN, KOHCTAHTa AUCCOLIMALINH,
UX B3aUMOCBs3b. KomnraruBabie CBOMCTBA paCTBOPOB JIEKTPOJIUTOB

8. BbIBOJ] KWHETUYECKHUX YPABHEHUH AJI1 OJHOCTOPOHHBIMX PEAKIUN HYJIEBOTO, IEPBOTO,
BTOPOT'O U TPETHETO MOPSAKOB.

9. IlopsaoK peakuuu U METOABI €r0 ONPEACIICHUS

10. Knacuunduxarus snextpoaoB. Inekrpoasl I u Il poaa, ra3oBsie, OKCHIUTEIHHO-
BOCCTaHOBUTEIbHBIC. Kitaccudukanms raTbBaHMUEeCKUX JIEMEHTOB

11. Onpenenenne HanpaBIeHUs] CAMOIPOU3BOIBLHOTO MPOTEKAHUS OKUCITUTEIBHO-
BOCCTAaHOBUTEILHOU p€aKkuuun, UCII0JIb3Yy BCIIMYNHDBI CTAHAAPTHBIX 3JICKTPOHLIX ITOTCHIMUAJIOB

LMS-mnaTdopma — He mperycCMOTpeHa

5.4 ConepxaHne KOHTPOJIHLHO-OLIEHOYHBIX MEPONIPUATHI 10 HANPABJIEHUAM
BOCHUTATEIbHOI 1eSITeIbHOCTH

HanpasieHus BocIiMTaTeIbHOHN NESTETBHOCTH COMPSTAIOTCS CO BCEMH PE3yJIbTaTaMH O0ydeHHS
KOMIIETEHIIMI 10 00pa3oBaTeibHOI MporpaMme, WX OCBOEGHHE O00ECIEUMBAETCS COJAEp)KaHUEM
BCEX JMCIUTUIMH MOJYJICH.
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