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1. IEJA OCBOEHMS YYEBHOW JUCIUIIINHBI

He.ﬂﬂMI/I OCBOCHMA JUCHMUIIJIMHBI «Du3nyeckass XUMHS» ABJISIOTCS:

— IIOHMMAaHHC

CTyACHTaMN CYIHHOCTH XHMHUYCCKUX H (1)I/ISI/I‘IGCKI/IX IIponeCcCoB Ha OCHOBEC

HU3Yy4YCHHA OCHOBHBIX €CTCCTBCHHOHAYYHBIX 3aKOHOB U B IPAKTHYCCKOM HCIIOJIB30BAHWU IIOJTYYCHHBIX

3HAHUH U pCIICHHS KOHKPETHBIX HAYYHBIX U TCXHUYCCKUX 3a/1a4;

- (bOpMI/IpOBaHI/II/I CUCTCMHBIX 3HaHI/II7I, IIO3BOJIATOIINX FJ'IY6)KC IIOHATDH ABJICHHUA HPHPOALI,

TCOPCTUYCCKU OCMBICIIUTD H_II/IpOKI/Iﬁ KpYTr XUMHUYCCKHUX HBHCHHﬁ, IMPUHIMUIIBI XUMHUYECKOM TEXHOJIOTHH.

JlucuumniHa CrocoOCTBYET Pa3BUTUIO y CTYACHTOB 3HAHUM M YMEHHH B PELICHHUH NPAKTUUECKUX

BOIIPOCOB B obJiactu (bHSquCKOfI XUMHH, YMCHHUEC HCIIOJB30BaTb TCOPCTHYCCKHUE IIOAXOIAbI IIPpH

pa3pa60TKe HOBBIX TEXHOJIOTHH H IMPOBOJAUTL YHCJIICHHBIC PACUCTHI. Kpr JOJDKCH CO,I[GfICTBOBEITB

Pa3BUTUIO HAYYHOI'O MUPOBO33PCHHUSA CTYACHTOB.

dopmupyemble AUCUUILIMHOW 3HAHUS U YMEHHUS TOTOBSIT BBIIYCKHHMKA JIaHHOM 00pa3oBaTeabHOU

MIPOrPaMMBbI K BBIIOJHEHUIO CIEAYIOUINX 0000IIEHHBIX TPYIOBBIX QYHKIUH (TPYAOBBIX (PYHKIINN):

Tabnuya 1.1.
Koa n O000menHbIe TPYAOBbIE (PYHKIUH TpyaoBbie GpyHKIIUH
HAaMMEHOBaHMe Kon HanmenoBanue Yposenn HaumeHnoBanne Kox | YpoBenn
npogdeccuoHATbHO kBaangu (moxypose
o Kaluu Hb)
CTaHJapTa KBAJTH UK
anum
01.001 IMenaror [Menarornueckas Oobmenenarornyeckas A/01.6
(memarormyeckas JIeSITEIbHOCTD 10 ¢ysknus. O0yuenue 6
e TeJILHOCTH B MPOEKTUPOBAHUIO 1
OIIKOIBHOM, pganmali)nn BocrnurarenbHas A/02.6
HAYAJIBLHOM 00pazoBaTenLHOTO JICATCILHOCTD 6
o0memM, A pouecca
OCHOBHOM 001IIeM, 00pa3oBaTeNbHBIX 6
cpeaHeM o0meM OpraHU3aIMIX PasBuparoman A03.6
JeSITETBHOCTh

o0pa3oBaHNu) JTOTIIKOJIEHOTO,
(BocnuTaTEIb, HayYaIbHOTO OOILEro, 6
YUHTEb) OCHOBHOTO 00111€T0,

CpETHETO 00IIero

o0Opa3oBaHus

ITenaroruueckas

JEeSITeTbHOCTD TI0

MPOCKTHPOBAHUIO U [emarornyeckas

B peanuzanuu 6 NEeATEILHOCTD 11O B/03.6 6

OCHOBHBIX peanu3amnuy mporpaMmm

0011e00pa30BaTENbHBIX OCHOBHOTO U CPEIHETO

porpamm o011ero oopa3zoBaHus




2.010 Cneyuanucm
nO RPOMBIULIIEHHOUL
dapmayuu ¢
oonacmu
ucciedoeanuil
JIeKapcmeeHHbIX
cpeocme

[IpoBenenue paboT mo
UCCIICIOBAHUSIM
JIeKapCTBEHHBIX
CpeacTB

[IpoBenenue paboT mo
(hapmareBTUYCCKOM
pa3paboTke

A/01.6

IIpoBenenue u
MOHHUTOPHUHT
JOKINHUYECKHX

HCCIIC JOBAHMI
JIEKapCTBEHHBIX CPEJICTB

A/02.6

IIposenenue u
MOHHUTOPHHT
KJIIMHUYECKHAX
HCCIIEJOBAHUN
JIEKapPCTBEHHBIX
IIpenapaToB

A/03.6

26.008
Cnenuyaaucr-
TEeXHOJIOT B
o6J1acTH
NPUPOJ00XPAHHBI
X (3KOJIOTUYECKHUX)
GHOTEXHOJIOTUH

MoHuTopuHr
COCTOSTHUS
OKpY>Karolllel cpebl C
MIpUMEHEHUEM
MIPUPOJIOOXPAHHBIX
OMOTEXHOJIOTHH

Ocy1iecTBieHne
9KOJIOTHYECKOM OLICHKHU
COCTOSIHUSA
MTOTHAI30PHBIX
TEPPUTOPUI U
BO3MOKHOCTH
MIPUMEHEHUS Ha HAX
MPUPOIOOXPAHHBIX
OMOTEXHOJIOTHI

A/01.6

OueHka pucka u
OCYILECTBIICHHE MEP
NpOPHIAKTHKH
BO3HHKHOBEHHS 0Yaros
BpEIHBIX OPraHU3MOB Ha
MIOJTHAI30PHBIX
TEPPUTOPUSIX C
MIPUMEHEHUEM
NPUPOIOOXPAHHBIX
OMOTEXHOJIOTHIA

A/02.6

Pa3paboTka MapKepHbIX
CHCTEM H IIPOTOKOJIOB
IIPOBEACHHUSL
MOHI/ITOpI/IHFa
[OTEHIUAIBHO OIACHBIX
OHMO0OBLEKTOB

A/06.6

CocraBieHue
MIPOTHO3HBIX OIIEHOK
BIUSTHHS X03IHCTBEHHOM
JIeSITEJIBHOCTHU YeJIOBEKA
Ha COCTOSIHHE
OKpPY>KaloIlel Cpeibl C
MIPUMEHEHUEM
MIPUPOIOOXPAHHBIX
OMOTEXHOJIOTUI

A/04.6

Juctunnmuaa «®du3nyeckas XUMHS» W3Y4aeTCsl B 00s3aTEIbHOU

MMpEACTABJIACT co0oif TCOPCTUUCCKYIO OCHOBY IJId M3YUYCHHA IMOCICAYIOIIHUX KYPCOB XHUMUYCCKOTO

2. MECTO JUCHUIIVIMHBI B CTPYKTYPE OIIOII BO

gactu bioka 1 wu




npodmis - KOJUIOMAHOM XUMHHM, XMMUU TBEpPAOrO Telld, XUMHYECKOM TEXHOJIOTUH, (PHU3HKO-
XMMHUYECKUX METOJIOB UCCIIEI0BaHMS; U3ydaeTcs B 6,7 ceMmecTpax.

IIperiaraeMelii JUist U3y4eHHUs Kypc IOMOKET CTyAEHTaM MPUOOPECTH 3HAHHS IO OCHOBHBIM
XUMUYECKUM IIOHATHUAM, IIOHATH CYIIHOCTb IIPOTCKAHHUS XUMHUYECKHUX IIPOLECCOB, OBIANETH
OCHOBAMHU TEPMOJMHAMUKH, TEOPUU PACTBOPOB M (Da30BBIX paBHOBECHIl, OCHOBAMH XMMHUYECKOMH
KMHETUKA W KaTaliu3a, MEXaHW3Ma XHMHMUYECKUX PEaKLHH, 3JIEKTPOXUMHUYECKUX IIPOLECCOB,
KOPPO3UHU U METOJOB 3ALLUTEI OT HEe.

IlepeyeHb NUCLMIUINH, HEOOXOOUMBIX s M3ydeHHs] (QU3NYECKON XMMHUU: HEOopraHudeckas

XUMUSI, OpraHuIecKasi XuMusi, Pu3nuka, MaTeMaTHKa.

Taoauua 2.1.

Cas3b IHCHUILTUHBI «DPU3NYecKask XUMHUS» ¢ MPeIbIIyIIMMH JUCHUIJIMHAMU U CPOKH UX

U3y4eHust
Kon JIMCUMIITUHEIL, CIEIYIOMNE 32 TUCIHUIUINHON «Du3ndeckas Cemecr
JWCIUTUTMHBL | XUMUSD) p
b1.0.11 Maremartuka 1-4
b1.0.15 dusuka 1-4
b1.0.14 Nudopmaruka 1-4
b1.0.06  |Heopranudeckasi Xumus 2,3
b1.B.06 KBantoBas xumus 4
b1.0.09 CrpoeHue BelrecTBa 5
b1.B.05 XHUMHUYECKask TEXHOJIOTHS 5
b1.0.26 dusnyeckre METOIbI NCCIICTOBAHNS 6

Taoauua 2.2.

CBs3b JUCHUILIHHBI «@u3nuyecKast XUMHSI € nNoCcJICAYIOIIUMHU JTUCHUIVIMHAMHA U CPOKH HUX

HU3yYeHUS
Kon JMCIMIUINHEIL, CIIEYIOIIHNE 32 TUCIUTITMHON «DU3NYecKass XUMUD) Cemectp
JUCHIUTLIAHEI
b1.0.20 XVWMHUYECKHE OCHOBBI OMOJIOTUYECKUX MPOIIECCOB 7
b1.B.07 BrICOKOMONIEKYIIAPHBIE COETUHEHUS 8
b1.B.JIB.03.01 | KomxnomnmHas Xumus 8




B pesyabTare 0cBOCHUSI TUCHHUILUINHBI 00y4AIOIIHIICS TOIKEH:

3HaATb.
= OCHOBHBIC 3aKOHBbI (I)I/ISI/I‘-IGCKOI?I XUMHH, a TaKXeC CIOCOOBI UX NPUMCHCHUA [JIA PCUHICHUA
TCOPCTUYCCKUX U MPUKIATHBIX 3a1a4,

- OCHOBBHI XMMHYECKOM KHMHCTHUKH, BKIIOYass OCHOBHBIC MAaTCMaTHYCCKUEC COOTHOIICHUA q)opMaanoﬁ

KHMHCTUKHU U MEXaHHU3MBbI XUMHWYCCKHUX peaKHHﬁ;

- OCHOBBI TOMOT'€CHHOI'O U I'€TCPOrCHHOI'O KaTajin3a, BKIIFOYasd COBPEMCHHBIC TCOPUHN KATAJIUTUYCCKUX

peakiuii ¥ mpooOIeMbl, CYIIECTBYIOIINE B 3TOI 001aCTH;
- OCHOBBI JJIEKTPOXHUMHUH;

- IPaBHJIa MTOYKAPHON OE30MaCHOCTH U Oe30MacHON PadOThI B XMMUYECKOM JTaboparopuu mpu pabore ¢

XUMHWYCCKHNMH BE€IICCTBAMU.

yMeTh:
- CaMOCTOSITENBbHO (hopMYyIHPOBaTh 33Mauy (PU3MKO-XHMHUYECKOTO HCCICIOBAHHUS B XHMHYCCKUX
cUCcTEeMax;

- TMOJIB3ysCh TIOJYYCHHBIMU 3HAHUAMU, BLI6I/IpaTL ONITUMAJIBHBIC ITYTU W MCTOAbLI PCHICHUSA

IIOCTABJICHHBIX 3a1a4,

- IHPOBOIWTH (I)I/I3I/IKO'XI/IMI/I‘ICCKI/IC HUCCIICAOBAaHUA CUCTCM W IPOLECCOB C HCIOJIB30BAHUEM

COBPEMEHHBIX MeTOZI0B U prubopoB ODXMA;

- MIPOBOAUTH (PU3UKO-XUMHUYECKUE PACUETHI;

- TI0JIL30BAThCS CLIPABOYHOM JIUTEPATYPOIf;

- rpaduvecku 0ToOpaXkaTh MOJyYeHHbIE 3aBUCUMOCTH;

- QHAIM3UPOBATH U 00CYK/IATh PE3YNIbTAaThl PU3NKO-XUMHIECKUX UCCIIEJOBAaHNUH;

- BCCTH HAYUYHYIO JJUCKYCCHIO 10 BOIIpOCaM (I)I/I3I/I‘-ICCKOI‘/’I XHUMHUHU .

BJAA€CTh:
- OCHOBaMH XHMHYSCKOM TEPMOIUHAMUKU U TCPMOXHUMHU;
- OCHOBHBIMHU TCOPUAMH PaCTBOPOB (Z-)J'ICKTpOJ'II/ITOB )51 HCSHCKTpOJII/ITOB);
- OCHOBaMH q)aBOBLIX N XUMHYCCKHUX paBHOBCCHﬁ;

- 3JIEMEHTAMH CTaTUCTHYECKOM TEPMOIANHAMUKH,



- METOAaMH OKa3aHMsI IEPBOW MOMOIIH IIPH HECYACTHBIX CIyYasX B XMMHUYECKOH JJaDOpaTOpuu.

3. KOMIIETEHIUUU OBYYAIOUWEI'OCS, ®OPMUPYEMBIE B PE3YJIBTATE
OCBOEHMUSA JUCIIAITJIMHBI

[Tpouiecc n3yueHus: AUCIMUILTAHBI HAITPABJICH HA (OPMUPOBAHUE IIEMEHTOB CIICIYIOIINX

komnereHui B cootBerctBUU ¢ ®I'OC BO u OIIOII BO 1o ganHOMY HanpaBjieHUIO MOATOTOBKHU:

Kon HanmenoBanue Nupukarop B pesyabTarte ocBOeHHS
KOMIIETEeHIY KOMIIeTeHIIM U HAOCTHKEHHSA AHCHUILIMHBI 00y4YaloImmiics
0 KOMIIETCHIINH JOJIAKEH
Ynueepcanvuvlie komnemenyuu u uHOUKAMOPHL UX OOCMUICCHUS
YK-6 Cnocoden ynpasusth | YK-6.1. Hcnonssyer 3HaTh:

CBOUM BpeMeHeM, BblI-
CTpauBaTh W PpPeajan3o-
BbIBAaTh  TPaeKTOPHUIO
caMOpa3BMTUSl Ha oOc-
HOBe NMPUHIMIIOB 00pa-
30BaHMsI B Te4deHHe
BCell JKU3HU

WHCTPYMEHTHI U METO-
JIbI YIIPaBJICHUS
BpPEMEHEM IPH BHITIOJ-
HEHUH KOHKPETHBIX
3a/1a4, IPOEKTOB, IpU
JIOCTHIKEHHMH ITOCTaB-
JICHHBIX IIEJICH

YK-6.2. Omnpenenser
MPUOPHUTETHI cOOCT-
BEHHOU JIESITEIEHOCTH,
JMYHOCTHOTO Pa3BHU-
THS ¥ IPOQeCcCUOHAITB-
HOT'O POCTa;

YK-6.3. OuenuBaer
TpeOOBaHUs PHIHKA
TpyJa U MPeIOKCHHS
00pa30BaTEIbHBIX
YCIYT JUIS BBICTPAU-
BaHUsI TPAEKTOPHH

- OCHOBHBIE 3aKOHOMEPHOCTH
BO3pACTHOTO pa3BUTHUs, CTAAUUA U
KPU3HCHI pa3BUTHS;

- OCHOBBI

COolLlMAJIU3aliy JTAYHOCTH, UHIUKA-
TOPbI UHAUBUIYAJIbHBIX
0COOCHHOCTEW TPAaeKTOPUI JKU3HH,
HX BO3MO>XKHBIE JIEBUAINH, a TAKKE
OCHOBBI UX IICUXOAUAarHOCTUKHU,

- COBPEMEHHOE COCTOSIHHE, CTpaTe-
THYECKHE €N U MIEPCIIEKTUBY
Pa3sBUTUA XUMHYECKOU HayKU B
EJIOM;

- IPUHLMIIBI 00pa30BaHMsI B TeUe-
HUE BCEH KUZHU

Ymersn:

- ONPEIEINATh CBOH PECYPCHI U UX
penens! (JIMYHOCTHBIE,
CUTYyaTHBHBIE, BpEMEHHBIE U JIp.)

COOCTBEHHOTO JUISL YCTICIITHOTO BHITIOJTHEHHS
po(hecCHOHATBHOTO MOPYYEHHON paboTHI;

pocra; - pa3pabaThiBaTh (OCBauBaTh) U
YK -6.4. Crpour IPUMEHSTH COBPEMEHHBIE
poheCCHOHAIBHYIO MICUXOJIOrO-TIeJarornuecKue

Kapbepy U OMpeIeNseT
CTpaTeruto npodheccuo
HAJIbHOT'O pa3BUTHUA.

TEXHOJIOTMH, OCHOBaHHBIE Ha
3HAHWHU 3aKOHOB Pa3BUTH
JMYHOCTH U TIOBEJCHMUS B
peaNbHON M BUPTYaJIbHOH cpenie
Baagers:

- METOJIMKOH MJIaHUPOBaHUSA
MEPCHEeKTUBHBIX Lenel cooCT-
BEHHOU JE€SATEIbHOCTH C yUETOM
YCJIOBUM, CPEJCTB, TUUYHOCTHBIX
BO3MO>KHOCTEH, BpEMEHHOU
MEPCIEKTUBBI Pa3BUTHS CPeph
npodeccuoHaabHON




JIESATEIILHOCTU ¥ TPeOOBaHMIA PHIHKA
TpyAa;

- METOIUKOH (hOPMHUPOBAHUS
CUCTEMBI PETYJISIIUY TTOBEICHHUS U
JIESATSIILHOCTH O0yYaroIMXCsl.

Oowenpogheccuonanvnvte

Komnemernyuu u quuKamopbt UX 00CMUICEHUA

OIIK-4

Cnoco0eH njianupo-
BaTh padoThl XHMHUYeC-
KOl HANPaBJIEHHOCTH,
o0pabaTbIBaTh M UH-
TepNpPeTUPOBATH MO-
JIy4YeHHbIe pPe3yJbTaThl
€ HCTOJIb30BAHNEM
TeopeTHYeCKUX 3HAHUM
U MPAKTUYECKUX
HABBIKOB pellleHHs
MaTeMAaTHYeCKUX U
¢usuveckux 3agau

OIIK-4.1. 3uaet ocHo-
BBl (DyHJaMEHTaTbHBIX
pa3aernoB XUMHUU: He-
OpPTraHUYEeCKON XUMHUU
(coctas, cTpoeHue,
CBOICTBa BELIECTB U
COCIMHCHMI), OpraHu-
4eCKOl XUMHHU (OCHOB-
HBIE KJIACCHI YTIICBO-
JIOPOJIOB, TOMO(YHK-
UOHAIILHBIX, TETEPO-
(YHKUIMOHAIBHBIX U
TETePOIHUKINIECKIX
COCIMHCHMI), aHAIIH-
THUYECKON XUMUU
(MeTponorudeckne
METO/IBI aHAIIN3A,
CYLIECTBO PEAKIIUA,
MPUHIMIIEL U 00J1aCTH
WCTIONTb30BaHMS XUMHU-
YeCKOTo aHajIm3a),
(hU3UYECKOM XUMUU
(OCHOBBI TEpMOIMHA-
MUKH, TEOPHH PACTBO-
poB ¥ (pa3oBBIX paBHO-
BECHUM, XUMUYECKOMN
KHHETUKH U KaTalln3a,
AJIEKTPOXUMUH)

OIIK-4.2.Ymeer nipu-
MEHSTh TEOpEeTHIeC-
KH€ 3HaHUS JIS pele-
HUS KOHKPETHBIX 3a-
Jlad B XUMHH; T10JIb30-
BaThCSl COBPEMEHHBIMHU
MIPEACTABICHUSIMH OC-
HOBHBIX Pa3/IeJIOB ec-
TECTBEHHBIX HAyK JIIS
00BbsicHeHHs crieuupu-
KM ITIOBEICHUS XHMH-
YECKHUX COCIMHCHHIA;
HCIIOJIb30BaTh JIAHHbBIS
IO CTPOCHUIO BEIIECTB
U COSAUHEHUN IS
M3Y4YEHUS UX CBOUCTB,
HCITOJIB30BaTh CTPYK-
TypHBIE JaHHBIC B HC-
CIIeJTOBAaHHH.

3HaTh: OCHOBHBIE METOMBI U
CIIOCOOBI MPETOCTABICHUS
nHpopMaIH 0 QU3NKOXIMHICCKIX
IIpoIIeccax CPeCTBAMH
MaTeMaTHYECKOT'0 aHaIN3a; OCHOBEI
TUHEHHOW anreOphl 1 BEKTOPHBIX
IIPOCTPAHCTB HaJl TPOU3BOIIbHBIMH
MOJISIMH; OCHOBHBIE CBOWCTBA
0TOOpaXeHNH anredpanyeckux
CHUCTEM; COJIep’KaHUE ITAIIOB
CHCTEMHOT'0 aHAJIN3a; OCHOBHBIE
3a]]auu BEKTOPHOH anreOpsl 1
AHAJIUTUYECKOU FEOMETPUU;
BO3MO>KHOCTH KOOPIMHATHOTO
METO/1a JIJIsl UCCIICIOBAHNUS
Pa3IUYHBIX TEOMETPHUIECKUAX
00BEKTOB; OCHOBHEIE BH/IBI
YPaBHEHUH MPOCTEMIIHNX
FEOMETPHYECKUX OOBEKTOB;
OCHOBHBIE (DOPMYITBI JISI
HaXO0XJICHUS BEPOSTHOCTH
CITy4aifHOTO COOBITHS, CIIOCOOBI
OTIpeIeTIeHsI 3aKOHOB
pacnpesieieHus] ¥ YMCIOBBIX
XapaKTePUCTUK CIyHYailHbIX
BCIINYMH, OCHOBHBIC ITOHATHS,
3aKOHBI H MOJISITH MEXaHUKH,
MOJICKYJIIpHOH (PHU3HKH,
TCPMOANHAMUKN, OCHOBHBIC
(hmznueckue sIBICHUS, METOMIBI HX
AKCIIEPUMEHTAIBHOTO
UCCIIeIOBaHUS

Ymern:

- HCITOJIL30BaTh 0a30BbIe 3HAHUS B
00JTacTH MaTeMaTHKH U (WJIN)
(U3UKY IPY PELICHUY 3a]1a4
rpoeccnoHaIbHON IEATEITHHOCTH.
- peuaTb CUCTEMBI JIMHEWHBIX
YpaBHEHU, IPUBOAUTH MATPHULIBI U
KBaJpaTHUHbIE POPMBI K
KaHOHUYECKOMY BHJY; PEIIaTh
OCHOBHBIE 33J1a4M JINHEHHOMN
anreOpbl; pelarb OCHOBHBIE 3a1a4H
aHAJIMTUYECKON TeOMETPHUHU Ha
TUTOCKOCTH U B IPOCTPAHCTBE;
HCTIOJIB30BaTh CTaH AP THEIC
CHOCOOBI anMmpOKCUMAIH




OIIK-4.3. Binaneet
OCHOBaMH T€OPUHU
(byHIaMEHTATEHBIX
pa3elioB XUMUH; Ha-
BBIKAMU PEIICHUS KOH-
KPETHBIX TEOPETHYEC-
KHMX M DKCIIEPUMEH-
TaJILHBIX 3a7a4.

YHUCIICHHBIX XapaKTePUCTHK;
MIPUMEHSATH METOJIbI MATEMAaTH-
YECKOTO aHAIN3a K MCCIIEIOBAHUIO
3a1a4 B Mpo(eccCHoHaIbHOMI
JIESITEIbHOCTH; BEIOUPATH METOJI
00pabOTKHN TaHHBIX B COOTBETCTBUHU
C TIOCTaBJICHHOM 3a7a4eii;
MIPUMEHSTH CTaHIaPTHBIC CIIOCOOBI
pemmenus audhepeHIIATEHBIX
YpaBHEHUI U CUCTEM YPABHEHUI B
poecCHOHATBHON NEATEIbHOCTH;
OCYIIECTBJISATH BEIOOP METO/Ia JIsS
00pabOTKM TaHHBIX B COOTBETCTBUH
C OCTaBJICHHOM 3a7aueii;
IPYIIHPOBATH BEIOOPOYHEIC
TAaHHBIE, PEICTABIIATE UX B BUIE
rpadgugecKux XapaKTEPHUCTHK,
OTPEACIIATh TOUCYHBIC U
WHTEPBaJIbHBIC OLICHKU NTapaMETPOB
pacnpezeneHus; MpaBUIbHO
BhIpaxaTh (PU3MUECKUE BEIIUIHMHBI,
OIICHUBATh TOPSAKH (DU3HUSCKUX
BEITMYXH; KOJIMYECTBEHHO
(hopMynmpoBaTh U pemnaTth
(usnueckue 3a1a4m;

- HHTEPIIPETHPOBATH PE3YIIHTATHI
paboTt B mpodeccrnoHaTEHON
00JIaCTH C HCIIOTH30BAHUEM:
TEOPETHUUECKUX 3HAHUN B 00JIACTH
MaTeMaTHKH H (Win) pU3uKy;
MIPAKTHYECKUX HABBIKOB PEIICHUS
MaTeMaTUIECKUX U (HJIH)
(hm3nueckux 3agad;

- OCYIIECTBIISATH BEIOOP METOOB
peleHus 3a1a4, Mpernoaratonmx
MIPOBEPKY CTATUCTHYECKUX THITOTE3
U OTIpe/ieJICHHEe TECHOTHI CBSI3U
MEX]Ty CJIyYaiHBIMU BEJIMYMHA-MU
CTaTHCTUKH;

-3(hPeKTUBHO IPUMEHSTH 001ITHE
3aKOHBI (PU3UKU JJIS PEIICHUS
KOHKPETHBIX 3aj]1a4 B 00J1aCTH
(hmznuecKoit XuMuH,
KOJIMYECTBEHHO ()OPMYITUPOBATH H
pemiath GU3NYSCKUE 3a1a4Hu, OLle-
HUBATh MOPSAKY (PU3HUECKUX
BEJIMYYH; IPaBUILHO COOTHOCHUTH
coJiepyKaHue KOHKPETHBIX 33]1a4 C
OOIIMMH 3aKOHAMHU (DU3HKH,
3¢ (HEeKTUBHO MPUMEHSTH 00IIIHE
3aKOHBI (PH3UKY IS PEIICHUS
KOHKPETHBIX 33/1a4 B
npoeccuoHaIbHON 00JIACTH;
WHTEPIIPETHPOBATH PE3YJIbTATHI
XUMHUYECKUX HAOIIOIEHUN C
HCTOJB30BaHNEM (PUINUECKUX
3aKOHOB.




Baagern:

- METOJIJaMU 00pa0OTKU U aHaIH3a
pE3yIbTATOB AKCIICPUMEHTA;

- METOJIaMH PEIICHUs CTaHAaPTHBIX

anreOpanveckux, MaTpPUYHBIX,
MOJICTAHOBOYHBIX ~ YpaBHCHUU B
anredpandIecKux CTPYKTYpax;

HaBBIKAMHU PEIICHUS CTaHAAPTHBIX
3a/1ad B BEKTOPHBIX MPOCTPAHCTBAX
M METOJaMH HaXOXICHHUS KaHO-
HUYEeCKUX (OpM JIMHEHHBIX TMpe-
o0Opa3oBaHuUii; HaBBIKAMH  HC-
MMOJB30BaHUS  METOJOB  aHAIH-
THUYECKON T'€OMETPUH U BEKTOPHOU
anreOphl B CMEKHBIX JTUCIUILTAHAX
A XUMHHW; TpHEMaMH HWHTEpPIpe-
Talui  pe3ynbTaToB  paboT B
npoQecCHOHATLHON AEATENFHOCTH C
UCIIOJIb30BAHUEM  TCOPETHUUECCKUX
3HAHHMK B 00JIaCTH MaTeMaTH-
YeCKOro aHaJu3a; METOAaMH
UHTEPIpETallud  pElIeHUu  Ioc-
TPOEHHBIX G hepeHInaTbHBIX
YpaBHEHUI W aHAIN3a UX pPEUICHHS
C TOYKH 3pEHHUs  Ppe3yibTaTOB
XUMHUUYECKUX HaOmonenuii. MMmers
MPAKTUYECKANW  OMBIT:  PEHIeHHS
(u3nyecKuX 3ama4 TpU TIAHUPO-
BaHUU PabOT XMMHUYECKOW HaIpaB-
JICHHOCTH.

Ilpogpeccuonanvruvie Komnemenyuu U UHOUKAMOPBL UX OOCHIUICCHUSA

MK-6

Crnocofen  mcnosb3o-
BaTh coBpeMeHHbIe
KOMINIbIOTEPHBIE  TeX-
HOJIOTUM TIPM IJIAHM-
POBaHUM  MCCJIEI0Ba-
HUH, TOJYYEHUM H
o0paboTke pe3yabTa-
TOB HAYYHbIX JKcCIIe-
pUMeHTOB, cOope, 00-
padoTke, XpaHeHuH,
NpeACTABJIEHUH M Ile-
peaaye HAy4YHOH MH-
dopmanuu.

IIK-6.1. 3HaeT ocHOB-
HBIE METO/IbI, CIIOCOOBI
W CpEJICTBA MOyYe-
HUSI, XpaHeHus, oopa-
OOTKH pe3yIbTaToB
HAYYHBIX 3KCIIEPUMEH-
TOB C IIOMOIILIO
COBPEMEHHBIX KOM-
MBIOTEPHBIX TEXHOJIO-
Ui

IIK-6.2. Ymeer nomy-
4yaTh 1 00pabaThIBaTh
Pe3yIbTaThl HAyYHBIX
IKCTIEPUMEHTOB C I10-
MOIIBIO COBPEMEHHBIX
KOMITBIOTEPHBIX TEX-
HOJIOTHUH;

IIK-6.3. Biageer me-
TOJIaMU PETUCTPALANA
Y TIPOTPaMMHBIM 00ec-
neyeHueM st obpa-
00TKH pe3yIbTaTOB

3HATL: OCHOBHBIE TEHIEHIUU
pa3BUTHS COBPEMEHHBIX HHPOP-
MAaIMOHHBIX TEXHOJIOTUH,
COBpEMEHHbIE CITOCOOBI IPUMEHE-
HUSI KOMIIBIOTEPHBIX TEXHOJIOTHIA B
00y4YEeHUH U HAY4HBIX HCCIIEI0Ba-
HUSIX; OCHOBHBIE BO3MOXKHOCTH
BBIYMCIIUTEIBHBIX CUCTEM;
CpeACTBa TEIEKOMMYHHKALMOHHOTO
JOCTyIa K HCTOYHUKAM Hay4YHOH
UHQOPMAIIH; BO3MOXKHOCTH

cetu Internet nis opranmzanuu
orepaTHBHOTO 0OMeHa nH(popMma-
[Ue MEXy UCCIIeI0BATELCKUMHI
rpynIamMu; MTPUMEHEHUE METOIOB
MaTeMaTHYECKOT'0 MOAEITMPOBAHUS
B HAYYHBIX MCCIIEJIOBAHUSX C UC-
MOJIb30BAHUEM MAKETOB IMPOrPaMM
00pabOTKH TaHHBIX, TOTOBBIX
MPUKIIAIHBIX TPOrPaMMHBIX
KOMIUIEKCOB B 00J1aCTH XUMHUH H
CMEKHBIX HayK, C BEIOOpOM
METOZOB pelIeHHs TOCTaBICHHOM
3aJa4u; CUCTEMBI cOopa, 06padoTKu
Y XpaHEHUs] XUMUYeCKOH HHPOP-
MAaIH; YCTPOMCTBO W NPUHLIUIIBI




Hay4YHOTO
9KCIIEPUMEHTA.

00paboTku uHpOopMaIn
cHCTEMaMU MyJIbTUMEIHA, C
UCTIONIb30BAaHUEM CHCTEM JICIIOBOI
rpad UKy, THTErPUPOBAHHBIX
CHCTEM ]IS NPOBEICHHUS MaTeMa-
THYECKHX U NHKCHEPHO-TEXHUYEC-
KHX pacueToB; ocHOBEI Web-
Ju3aifHa, HUpPOBOH 3aMucH
nHpOpMaITNL;

- OCHOBBI MaTEeMaTHIECKOTO
MOJICINPOBAHUS U IJIAHUPOBAHUS
XHUMHYECKOT0 SKCIIEPUMEHTA,
OCHOBBI KBAHTOBO-XUMHUYECKOTO
MOJICIIMPOBAHUS 1 TEXHUKH UX
MIPOBEICHMUS;

- BO3MOKHOCTH ITPUMEHEHHUS
KOMITBIOTEPHBIX METOJIOB
00paboTKu uHpOpMAUH

[PY pelICHUH HAYYHO-
HCCIIeIOBATENbCKUX 3aa4

Ymersn:

- HCTIOJIB30BaTh COBPEMECHHBIE
KOMITBIOTEPHBIE TEXHOJIOTHH
CpPeICTBa IOCTYIA K HCTOYHUKAM
Hay4HOW MH(POPMAIH, METOIbI
MaTeMaTHYeCKOTO MOCTHPOBAHUS
(c UCTIOTBE30BaHUEM ITAKETOB
nporpaMm o0pabOTKH JaHHBIX);

- IPUMEHSTH TOTOBBIC
MIPUKJIAIHBIE TIPOTPAMMHBIE
KOMIIJIEKCHI B 00J1aCTH XHUMHUU H
CMEKHBIX HaYK JJIs

TUIAHUPOBAHUS SKCIIEPUMEHTAIBHON
paboThr;

- aHaJM3MPOBATH PE3YIHTATHI
MaTeMaTHIeCKOW 00paboTKu
HaYYHBIX JIAHHBIX C IIEJIBI0
OTIpEJIeNIEHHSI X JOCTOBEPHOCTH U
00J1aCTH UCIOJIb30BaAHMS;

- IPOBOJTUTH TUIIOBBIE pacyeThl
XUMHYECKHX MPOIIECCOB; MPOBOANUTH
KBaHTOBO-XUMHUYECKUE PacUETHI
CIIOXHBIX CUCTEM; - UCTIONIb30BaTh
COBpEMEHHbIE HH(POPMAITIOHHBIE
TEXHOJIOTHH B O0YUCHUH;

- HCIIOJIb30BATh COBPEMEHHEIE
KOMIIBIOTEPHBIE TEXHOJIOTUH U
CpeJICTBa JIOCTYIa K UICTOYHHKAM
HAYYHOU WHPOPMAITUH, IPUMEHSTh
TOTOBBIE MIPUKJIaTHBIE
MIPOrpaMMHBIE KOMILIEKCHI B
00JTACTH XUMHUH U CMEKHBIX HAyK
JUISl PELICHUS TPOU3BOJICTBEHHBIX U
AHAJTMTUYECKUX 3a]a4, TOJyYeHUs U
00paboTKH HHPOPMAIIUH;

- KCTIOJIB30BaTh HHPOPMAITHOHHO-
KOMMYHHKAIIMOHHBIE U
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KOMITBIOTEPHBIC TEXHOJIOTHHU JJIS
MIPEICTaBJICHUS PE3YIbTaTOB
po¢eCCHOHANBEHON IeATETLHOCTH.
Baanern: - npodeccHOHATLHBIMU
3HAHUSMU COBPEMEHHBIX MH(POpMa-
IUOHHBIX CUCTEM UM TEXHOJIOTHH,

- IPAKTUYECKUMH HABBIKAMHU
PaboThI C BBIYUCIUTEILHBIMU
CHCTEMaMH, C IPUKIIaTHBIMH
MPOTPaMMHBIMU KOMTIUICKCAMU;

- METOJIaMU TIOJTYYCHHUS, TIPEICTAB-
JeHust 1 00paboTKK HH(OpPMAaLIUH,
HABBIKAMH TIOCTPOCHHUS
AMIUPUICCKUX MOJIEIICH

C UCIIOJIb30BAHUEM TTAKETOB
MPOTrpamMM CTATUCTUYECKOM
00pabOTKH TaHHBIX,
UMUTAIUOHHOTO

MOJICTTMPOBAHUS TIPH PEIICHUH
MOCTAaBJICHHBIX 33134,

- cnocobamu 00pabOTKH M aHAJIN3a
MOJIYYCHHBIX PE3YJIbTATOB C YIETOM
HAMEIOIIUXCS TUTePaTypHBIX
JAHHBIX © YMEHHUEM TPE/ICTABISATh
MOJTyYCHHBIE B UCCIICTOBAHUIX U
CaMOCTOSITETFHOU paboTe
pe3yabTaThl B HHOOPMAIIMOHHOM
BUJIC;

- METOJaMH CO3J[aHHsI AIICKTPOH-
HBIX TOCOOWH, MYJTBTUMEIHITHBIX
MpEe3EHTAlNH;

- METOJIaMH TIOMCKA U OOMEHa
nHpOpMAIUEH B KOMITBIOTEPHBIX
CeTSX, TCXHUUECKUMH U
MIPOrpaMMHBIMHU CPEACTBAMU
3aIUThl MHPOPMAITUH, BKIFOYAs
MPHUEMBbI AHTUBUPYCHOM 3aIIIUTHI;
METOJIaMH OIPEICIICHUS OITH-
MaJIbHBIX U PAIMOHAIBHBIX TEXHO-
JIOTHYECKHUX PEKUMOB PaOOThHI
000pyIOBaHUS;

- TEXHOJIOTUSIMU COCTaBJICHUS
00pa3oBaTeIbHBIX MPOrPaMM

C MPHBIICYCHHUEM COBPEMEHHBIX
3IEKTPOHHBIX U KOMITBIOTEPHBIX
PECYPCOB; - COBPEMEHHBIMHU
KOMITEIOTEPHBIMH TEXHOJIOTHSMH,
[TO3BOJISIOIIMMHU MOJICIIHPOBATH
XUMHUYECKUE UCCIICIOBAHUS,
00pabaThIBaTh MOJTYYCHHEIC
Pe3yNbTaThl ¥ MPEACTABIATh UX B
BH/IE Ta0HII, TPaQUKOB, JHArPAMM,
OTYETOB;

- COBPEMEHHBIMH KOMIIBIOTEPHBIMH
TEXHOJIOTHSIMH, TIPUMEHSIEMBIMHU
ipu 06paboTke
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K-7

Cnoco0eH  mpeacraB-
JATH TMOJy4YeHHble B
HCCJIeI0BAHUAX pe-
3yJbTaThl B BHAE OT-
YeTOB W  HAYYHBIX
nyoaukanuii - (CTeHa0-
BbIX /J0KJIA0B, pede-
patoB U crated B
NepuoANYecKOl Hay4-
HOM meyaTu.

OIIK-7.1. 3HaeT ocHOB-
HBIE METOBI, CIIOCOOBI
W CpEJICTBA MOTYYCHUS,
XpaHeHHs, epepaboTKu
UH()OpMALIVH; TIPHHIH-
bl 00pabdoTku nHDOP-
Mall{1; COCTABIISICT
0030p JIUTEpaTypHBIX
WUCTOYHUKOB IO 33JIaH-
HO# Teme, ohopmITIeT
OTYETHI O BBINOJHEHHOI
paboTe 1o 3a1aHHOM
dhopme

NK-7.2. Ananuzupyert u
KPUTHYECKU OLICHUBACT
pasBUTHEC HAYYHBIX
HuacH, Ha OCHOBE MME-
IOLIUXCSI PECypCOB, COC-
TaBJIACT IJIaH pEIICHUSA
ITOCTaBJICHHOM 3a1a4H,
BBIOMpaeT 1 Moaudu-
LUAPYET METOAUYECKUE
MIPUEMBI;

HK-7.3. Hcnone3zyet
COBPEMEHHOE XUMH-
4yeckoe 000pyIoBaHHUE B
mabopaTOPHBIX YCIIO-
BUSIX, TPAMOTHO 000C-
HOBBIBACT MIOCTABJICH-
HBIC 33/129H B KOHTEKCTE
COBPEMEHHOT'0 COCTOSI-
HUSI TPOOIIEMBI, UCTIO-
JIb3yeT MATEMATHUCCKUE
METO/IbI OIICHUBAHUS
TUIOTE3, 00pabdoTKU
IKCTIEPUMEHTATBLHBIX
JIAaHHBIX, MATEMATH-
YeCKOT0 MOJICIIMPOBa-
HUS XUMHWYCCKHUX
MPOIIECCOB U aJICKBATHO
OIIEHUBAET JIOCTOBEP-
HOCTb U 3HAYNUMOCTbD
MOJYYECHHBIX PE3YITb-
TaToB.

3HaTh:

- OCHOBHBIE CIIOCOOBI M IPHEMBI
oopmIieHus], IpeaCcTaBIeHUs U
CUCTEMAaTH3aLUU PE3yIbTaTOB
TEOPETHUUECKUX U IKCIIEPUMEH-
TaJIbHBIX UCCIICIOBAaHUHN ITapaMeT-
POB M XapaKTEPUCTHK IIPHOOPOB,
CXEM, YCTPOHCTB M YCTaHOBOK
UIEKTPOHUKH U HAHOIJIEKTPOHHKH;
- METOJIMKHA U TIPUEMBI
ONTHMAaJbHON BU3yaTn3allul
nHpOpPMAaLUH

Ymern:

- IOJIB30BATHCS 0A30BBIMU
MpUEeMaMH U CTaHJAPTHBIMH
IIPOTPaMMHBIMHU CPEICTBAMU
odopmieHus, MpeaCcTaBICHUs U
CUCTEMAaTH3alluU Pe3yIbTaToB
TEOPETHUECKUX U IKCIIEPUMEH-
TaJIbHBIX HCCIICIOBAaHUHN ITapaMeT-
POB, XapaKTEepUCTUK U
KOHCTPYKIHIA IPUOOPOB, CXeM,
YCTPOICTB U YCTaHOBOK 3JIEKTPOHU-
KM ¥ HAHOJIEKTPOHUKH B hopme
OTYETOB, IPE3ECHTAIUI1, TOKIA0B,
Ty OJTHKAITHIA.

- IPEICTaBIIATh

MOJTyYEHHBIE B HCCIIEI0OBaHUSIX
pe3yNbTaThl B BUIE OTYETOB U
Hay4HBIX yOIuKauni
(cTenoBBIE TOKIAIBL, pedepaThl

U CTaThH B IIEPUOIUYECKOU
Hay4JHOU TIeYaTH)

- IPEJCTABIIATh PE3YJIbTaThl Pa0OTHI
B BUJIE aHAJTUTUYECKOTO OTYETA,
CTaThH, BBICTYIUICHUS, IPE3CHTALUU
JOKJ1a/1a, THPOPMALMOHHOTO
o030pa.

Baagers:

- 0a30BBIMU HABBIKAMH
odopmIiIeHus pe3yIbTaTOB
UccIeIoBaHus B GopMe OTYETOB,
MIpe3eHTalMi, TOKIA/I0B,
myOJIMKaLuii o pe3ynbTaTaM
MIPOBEIEHHBIX UCCIIEIOBAHUN
[apaMeTpoOB, XapaKTEPUCTHK H
KOHCTPYKLHH IPUOOPOB, CXeM,
YCTPOMCTB ¥ YCTaHOBOK AJIEKTPO-
HUKHU M HAHODJIEKTPOHUKH;

- OCHOBHBIMH CPEACTBaMH
BH3yaJM3alnuu HH)OpMAILNY;

- HaBBIKAMHU OPTaHU3aIl[UN HAYYHBIX
JUCKYCCHI;

- HaBBIKaMU IyOJIMYHON U HAY4YHOU
peun;

- HaBBIKaMH TIOMCKa ¥ MCIIOJB30-
BaHUs1 HH(OPMAaLIUH B pa3pes3e
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npoeccHoHanbHON AEITETBHOCTH

4. OFbEM JINCIIUIIUHBI 1 BUJBI YYEBHOM PABOTHI

Taoauna 4.1.
O0beM 1MCUMIJIMHBI M BU/ABI Y4e0HOI padoThI
Buj yueoHoii padoTbl Bcero yacoB | 6 cemectp 7 cemecTp
OO61ast TpyA0EeMKOCTh TUCIUTUIMHBI 432 216 216
AyIHUTOpHBIC 3aHATHUS 268 150 118
Jlexun 110 56 54
JlaGopaTopHble 3aHATUS 158 94 64
CamocrositensHas padora ctynentoB (CPC) 137 66 71
KonTpons 27 - 27

5. COAEPKAHUE JUCIUIIJIMHBI, CTPYKTYPUPOBAHHOE 110 TEMAM

(PA3AEJIAM) C YKASAHUEM OTBEJAEHHOI'O HA HUX KOJIMYECTBA
AKAJJEMUYECKHX UJIX ACTPOHOMHUYECKHUX YACOB U BUJIOB YUEBHBIX 3AHATUI

5.1. CTpykTypa u coep:kaHue JMCHUIIMHBI

Taoauna 5.1.

OO01as TPyI0eMKOCTh TUCHUIUIMHBI COCTaBIseT 12 3aueTHBIX enunumil, 432 yaca

Paszgen qucuurimHbl Bunsl yaeOHOM paboThI (dac) ®opMbl
Ne KOHTPOJIA
n/n o Jlek- | JIabo- | Camoc-
§ = 8| oum | patop- | TosATE-
2 2! § HBIE JbHAs
3 T 3 pabothel | paboTa
1. | Comepxanue, 3aJa4u, 6 1 2 4 4
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METOJIbI UCCIICIOBAHUSI
(bu3nuecKoi XuMun

XuMuyeckass TepMOAMHA-
Muka. OCHOBHBIE OIpee-
JICHUS

HyneBoil 3akoH Tepmoau-
HaMMKH

IlepBblii 3aKOH TEpPMOIU-
HamMukd. Pabora, »HTAIbB-
U, BHYTPEHHSIS] SHEPT U

2,3

Tepmoxumus. 3akoH I'ecca

4,5

K.p.

TenmoeMKOCTb. 3akoH
Kupxrogpda

5,6

N

Konmoxk-
BUYM

Bropo#i 3akoH Tepmonu-
Hamuku. Llukn  Kapho.
DHTponus

6,7

Konmoxk-
BUYM

Tpernii 3aKk0H TepMOAMHA-
muku. [lTocrynar I1nanka

XapaKTepuCTUUECKUE
byHKIUY, XUMHUYECKUN
MOTEHIMAJ

10.

®azoBbie
YpaBHeHue
Knaneiipona

paBHOBeECHSI.
Knaysunyca-

10

Komnmox-
BUYM

11.

[IpaBuno ¢a3z I['ubOca.
OITHOKOMITIOHEHTHBIE ~CHC-
TEMBI

11

12.

EI/IHapHBIe CHUCTCMBI

(o3}

12

N

S

S

Kommoxs.

13.

TpexXKOMIIOHEHTHBIE  CHC-
TEMBbI

13

N

N

14.

XHUMHUYECKOE DPaBHOBECHE.
KoHcTaHThl paBHOBECHUS

13,
14

Komnmoxk-
BHYM

15.

YpaBHeHue U30TEPMBI
XUMHYECKON peaKiuu

14

16.

OOmast ~ xapakTepHUCTHKa
pacTBOpOB. YpaBHeHne
I'n66ca-lrorema

15

Kontp.pab.

17.

NneansHble pacTBOPBL.
YpasHenus Payns u I'enpu

16

18.

KomuratuBaele cBOWCTBA
pactBopoB.PeanbHbIe
pacTBOPBI.

17

Hroro 3a cemectp

XuMH4deckas KUHETUKA:
dopmanbHast KUHETUKA

Kunetnka HeoOpaTHMBIX
peakuuii 1,2,3, n-
MOPSAIKOB

3aBUCUMOCTh CKOPOCTH
PEaKIMK OT TEMIIEPATYPHI

KonTp.pad.

Kuuneruka CITOKHBIX

Komnmok-
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peakmuit (oOpaTUMBIX, BUYM
11apaJuIeJIbHBIX)

5. | Kunernueckue Teopuu 7 8 4 - 6

6. | Karanutuueckue peakmuu 7 8,9 4 4 4 Komnoxk-
Y KaTaJIM3aTOPhI BUYM

7. | T'oMOreHHBI KaTaIN3 7 9,10 4 6 6

8. | 'ereporenHslii karanus 7 11, 4 6 6 Koumnok-

12 BUYM

9. | Teopun rereporeHHoro | 7/ 13 4 - 6
KaTajimsa

10. | DnexTpoxummus: cBoiicTBa | 7 14 4 6 6 Koumnok-
pPacTBOPOB JJICKTPOIUTOB. BUYM

11. | DnexTponpoBOAHOCTD 7 14 6 4 6
pPacTBOPOB SJICKTPOIUTOB.

12. | D]1C, DJIEKTPOJIHBIC 7 15, 4 6 6 Kommox-
MOTEHIIHAIIEI, rajib- 16 BUYM
BaHUYCCKUE DJICMEHTHI

13. | TepmoguHamuka 7 17, 2 6 5 Pedepar
raJIbBAHUYECKOTO 18
DJIEMEHTA
HToro 3a cemcerp 54 64 71
HTtoro 3a roa 110 158 137

5.2. Conep:xkanue TUCHUITHHBI «DU3HYecKass XUMHUD)
1. BBEAEHHUE

Copepxanue U 3a1auv QU3MUYECKOW XUMHHM. MeToabpl HcciaeloBaHUsl, UCTOPUsI pa3BUTUS (PU3HUECKOMN
XMMHUU U POJIb OTEUECTBEHHBIX YUEHBIX. TepMUHONIOrus. YueOHas IuTepaTypa.

2. XUMMNYECKAA TEPMOAUHAMMUKA

OcHOBHbIE TOHATHUS M OIpeneieHus. TepMoaUHAMUYECKHE CHCTEMbl M TMPOLECCHI, IapaMeTpbl
COCTOSIHUSI CUCTEMBI. Y DaBHEHHE COCTOSIHUS UCAIBHBIX I'a30B. DKCTCHCUBHBIE 1 HMHTEHCUBHBIE CBOMCTBA.

[TepBoe Hauanmo TepMoAMHAMUKH. TEPMOJIMHAMHYECKUN CMBICT MOHITHHI «TETUIOTa» U «padoTay. CBs3b
BHYTpPEHHEH 3HEpruu, paboThl U TEIUIOTH. [IpuiiojkeHus nmepBoro Havajia TEPMOAMHAMUKU K Pa3IMYHBIM
nporeccaMm. M30xopHbIi, n300apHbIN, agnadaTHUYeCKUil U W30TEPMUUYECKUN MPOIECChl. DHTAIBIUSA, KaK
¢byHKIMSA CcOCTOSHUS cUcTeMbl. CBsi3b MEXAY TEIUIOBBIMH 3¢ (deKkTaMu HpHU IOCTOSHHOM o00beMe U
MTOCTOSIHHOM JIaBJICHUH.

Tepmoxumus. TemyoBble APHEKTH XUMHUYECKHX peakIuid M (a30BbIX IMEPEXOJ0B M HX ONBITHOE
orpezeneHue. 3aKOH MOCTOSHCTBA TeIioT peakuuu (3akoH ['ecca). [lpunoxenue 3akona I'ecca k pacuery
TeIoBbIX 3((deKkToB peaknuu (cieAcTBUS U3 3akoHa [ecca). CraHAapTHbIE TEMJIOTHl CrOpaHUS H
oOpazoBanmsi. MuterpanshHas u auddepeHnmaibHas TEIIOThl pacTBOpeHus. Pacuer Teror (a3oBbix
IIPEBPALLCHU.

TemoemkocTh razoB. TemnoeMKoCTH cpelHssi M HMCTHHHAs, M300apHas M M30XOpHas. 3aBUCHUMOCTh
TEIUIOEMKOCTH OT pa3iu4HbIX (hakTopoB. MHTEpHOISAIMOHHbBIE YPaBHEHHMS.

3akon Kupxrodda. Pacuer tennoBbix 3pQexToB mpu pazHbIX Temmeparypax. Tabauibl CTaHAAPTHBIX
JHTAJbIUN.

OOpatumble MpoIecchl Kak IMOCIeI0BaTeIbHOCTh COCTOSHUM paBHOBecus. llpumepsl 0OpaTHMBIX U
HeoOpaTuMbIX mponeccoB. Mneanpubiii 1mukin Kapao. Ilonstne o MakcumanpHOWM pabote. YcioBus
MOTydeHUs] MaKcuMaibHOW paborel mo mukiay Kapuo. HepasenctBo Kiaysuyca. HampaBiaeHHOCTB
nporeccoB B mpupoae. OOpaTUMOCTh XMMHUYECKHX peakiuidl. BTopoe Hayago TepMOAMHAMHUKH, €ro
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¢usnueckuit cmpicn. Ilonsarue 06 sHTponuu. DOpPMYIMPOBKM BTOPOrO Hayajla TEPMOJUMHAMHKHU, €r0
MaTeMaTHYecKoe BbIpakeHHe. CBsA3b NEPBOr0 U BTOPOrO 3aKOHOB TEPMOJIMHAMUKU. Pacuer sHTponuun
WJEalbHOIO Ta3a U peajbHOro BelecTBa. Pacduer HM3MEHEHHsI SHTPONUM Pa3IUYHbIX IIPOLIECCOB H
XUMHUYECKUX peakuui. V3MeHeHne >HTpPONMM H30JUPOBAHHOM CHCTEMBI M HAIIPABICHHOCTBH IIpOLECCa.
Cratuctuueckoe 000CHOBaHHE BTOPOIO Havyajla TEPMOJAUHAMUKH.

Tpernii 3akoH TepmoauHaMuku. Ilocrynar Ilnanka.

N30x0pHO-U30TepMUYECKUN U HM300apHO-U30TEPMHUUECKUN MOTEHIIMAbI, KaK KPUTEPUU HAIpPaBIICHUS
nporecca. XMMHUYECKOE CPOACTBO pearupyromux BemectB. CriocoOsl pacueTa u300apHOTO M M30XOPHOTO
MOTEHIIMAJIOB TIPH Pa3IMYHbIX Temmeparypax. Meroa Temkuna-llIBapivana. YpaBHenus [u66ca —
I'enbmromnsia.

Xapakrepuctuyeckue GyHKIUU. TepMOIMHAMUYECKHWE YpaBHEHHS COCTOSHUS, CBSI3bIBAIOIIME
XapaKTepUCTHUYECKHE (PYHKIMH C TMapaMeTpaMU COCTOSHHUS CHCTEMBbl. XapaKTepUCTHUYECKHE (QYHKIIUU
peanbHOro rasa.

XUMUYECKUN TMOTEHIMaN. PacyeT XMMHMYECKOro NOTEHIMajda KOMIIOHEHTAa B Ta3ax M pacTBOpax.
[IpencraBienne o JeTy4ecTH U AaKTHBHOCTU BemiecTB. KodpuueHT akTUBHOCTH. 3aBHUCHMOCTH
Kod(QUIHEeHTa aKTHBHOCTH OT KOHLEHTpamuu. MeToapl pacdyera JEeTy4ecTH. YPaBHEHHE COCTOSHHSA
peanbHBIX ra3o0B.

3. PA30BOE PABHOBECHE

@azoBbie nepexoasl 1 u 2 poma. Tepmoaunamuka ¢a3oBblx paBHOBecHil. CBA3b MEXAY TEIJIOTOM
¢dazoBoro nepexoja, Temrneparypoil u naieHueM. YpasHenue Kimaysuyca — Knanelipona s pasinuyHbIX
(ha30BBIX MEPEXOIOB.

[Tonstue "daza", "kommoHeHT", "HE3aBUCHMBI KOMIIOHEHT", "cTeneHb cBoOoabI". ITpaBuio ¢a3 'nboca.
®a3o0Bble quarpaMmbl. JluarpaMMmbl COCTOSIHHMSI OJJHOKOMIIOHEHTHBIX cucteM. lIpuMenenue mpasumiia Qa3
I'u66ca x nuarpaMMe COCTOSTHUSI OJHOKOMITOHEHTHON CHUCTEMBI.

[Tpumenenue npasuia a3 k OMHAPHBIX crcTeMaM. [larpaMMbl COCTOSTHHSI IByXKOMIIOHEHTHBIX CHCTEM.
TBEpasie pacTBOpHI. JlHarpaMMbl TIABKOCTHU JIJIs1 KOMIIOHEHTOB HEOTPAaHMUEHHO PACTBOPUMBIX B JKUIKOM U
TBEPAOM COCTOSIHMSIX. JlmarpaMmbl cOCTOSIHUSI ¢ 00Opa30BaHUEM XMMHYECKOI'O COEIMHEHMs, TUIaBSILErocs
KOHT'PY2HTHO U HHKOHTPYJHTHO.

TpexKoMIOHEHTHBIE CUCTEMBI. | 'paduueckoe BbIpaKeHHE COCTaBaA.

4. XUMHNYECKOE PABHOBECHE
XumMHuueckoe paBHOBecue. TepMOIMHAMUYECKUE YCIOBUS XUMHUYECKOTO PABHOBECHUS. 3aKOH JIEHCTBHS

Macc. KoHCTaHTBI paBHOBECHS! XMMHUYECKHX PEAKIUNA M CHOCOOBI WX BBIPAKEHUS depe3 MapiuaibHOe
JaBJICHUE, KOHLEHTpALUH, JETYYECTH, aKTUBHOCTU pPEarupyrolmux BemecTB. CBsA3b MEXAY KOHCTAHTAMH
paBHoBecusi. [Ipasuio Jle-1laTense. CriocoObl AKCIEPUMEHTALHOTO ONPeIeNICeHNsI KOHCTAHThI PABHOBECHS.
3aBUCHMOCTh KOHCTaHTbl PABHOBECHS OT JABJICHHUS. XMMHUUYECKOE PABHOBECHE B I'€TEPOr€HHBIX CUCTEMAX.
KoHcTaHThl paBHOBECHS] TETEPOTCHHBIX CHCTEM. BbIpa)keHHME KOHCTAHTHI PABHOBECHS Ye€pe3 CTEeNeHb
nucconuanuu. J[aBieHue U teMeparypa JUCCOUaUu.

VYpaBHeHHe U30TEpMBI XUMHUYeCcKoi peakuuu. CraHmapTHas cBoOomHas sHeprust [m60ca. Tabnuia
CTaHJIaPTHBIX TEPMOJUHAMHYECKUX (YHKIIMI U €€ UCTIOJIb30BaHUE IPH pacdyeTax KOHCTAHTHI PAaBHOBECHS.

3aBUCHMOCTh KOHCTaHTBI PABHOBECHSI OT Temmeparyphl. M300apa m m30Xxopa XUMHUYECKOW peaKInu
Bant-T'odda. Pacder KOHCTaHTHI paBHOBECHUSI XUMUYECKOW PEAKIIUU MPU PA3IUYHBIX TeMIIepaTypax.

5. PACTBOPBI

Tepmunonorus. OOuas xapakTepucTHka pacTBopoB. llapruanbHble MOJIbHBIE BEJIMYMHBI U UX
3HAUEHUE B TEPMOJMHAMUKE PacTBOPOB. 3aBUCUMOCTb PaBHOBECHBIX CBOMCTB PaCTBOPOB OT XMMHUYECKOIO
MOTEHIIMaja U Jpyrux BeauyuH. Y paBHeHue ['n60ca-/{rorema.

Wneanbuble pacTtBopbl. llpeaenbHo pas3baBieHHble pacTBOpbl. YpaBHeHus Payns u  [enpu.
PactBopuMOCTSH Ta30B.

Komnmuraruasle cBoiicTBa pacTBOpoB. IloHM)KeHME TeMmeparypbl 3aMep3aHHs M IOBBILICHHUE
TeMIIepaTypbl KUMEHUs pacTBOpoB. OCMOC M OCMOTHYECKOE JaBiieHue. OnpeeneHre MoJeKyIIpHO Macchl
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U CTENeHW AMCCOIMAIlMM PAacTBOPEHHOTO BellecTBa. PacmpezieneHrne pacTBOPEHHOTO BEIIECTBA MEXKAY
JBYMSI HECMEIINBAIOIUMHUCS PACTBOPUTEIAMH, KOXPPHUIIMEHT pacrpeieneHus. DKCTPAKIUSI U3 paCTBOPOB.

Peanbubie pactBophl. [lonokutenbHble M OTpULIATENbHBIE OTKJIOHEHHS OT 3aKkoHa Payss.
3aKOHOMEPHOCTH OOIIero NaBieHHS Mapa JeTydux cmeceid. 3akoHbl KonoBamoBa. CoBepilieHHBIE U
pEryJspHbIE PACTBOPBHI.

6. KHHETUKA XUMWYECKHNX PEAKIIUIA
®opmasibHasg KUHeTHKAa. OCHOBHOM 3aKOH KMHETHKH. CKOpOCTb XuMuueckod peakuuu. KoHncranra

CKOPOCTH M KMHETHMYECKHH NOpsAAoK peakuuu. KnHermdeckoe ypaBHeHue. IloHATHE 3neMeHTapHOro akra
peakmmu. [Ipocteie peakunu. Kinaccudukanus npocThix peakiuii mo MOJIEKyIIPHOCTH.

KuneTtnka HeoOpaTUMBIX peaklMii IEPBOTro, BTOPOro, TPETHETO U M-HOT'O MOPSAIKOB.

Merons! onpeneneHus NOPSAKOB PEAKLUU.

3aBUCUMOCTh CKOPOCTH peakiuu oT TemuepaTypsl. IIpaBuno Baur-I'odda u ypaBHenue Appennyca.
TemmnepaTypHblii KOOQGHUIUEHT CKOPOCTH. DHEPrus aKTUBALUN XUMHUYECKOi peakumu. CrocoOwl pacueTa
SHEPrUM AKTUBALUH.

CrnoxHbple peakuuu: OoOpaTHMbIe, MapajulelbHbIe, IOCIENI0BaTeIbHbIE, COmNpshKeHHbIe. [loHATHE O
JUMUTHpYOIIeH craguu. POTOXMMUYECKHE peaklUuu. 3aKOH SKBHBAJIEHTHOCTH OWHINTEHHA. KBaHTOBBIN
BBIXOJ. XHMMHMUYECKOE JEHCTBHE W3JIy4YEHHH BBICOKMX OHepruil. Pamuonus Boxbl. llenHbele peakuun.
OcoOeHHOCTH KMHETUKM LEeNHbIX peakuuid. [IpocThle M pa3BeTBieHHBIE 1eNU. BO3HMKHOBEHHE M OOpHIB
nenen. Pons pagukanos.

Teopernueckne NPENCTaBICHUS XUMUYECKOW KHHETUKUA. TeopuM aKTMBUPOBAHHOIO KOMIUIEKCA M
AKTUBHBIX CTOJIKHOBeHHI. Teopus abcomoTHRIX ckopocteld. Ctepudeckuil hakTop. DHTponuitHbIN (hakTop.
AKTHBUPOBaHHBIA KOMIUIEKC. VICTUHHAS SHEPIUs aKTUBALUM XUMUYECKOU PEAKIIUH.

7. KATAJIM3

Karanutnueckue peakuuu. Mexanusm peakuuid. [lonoxxutenbHblil U oTpuLaTeabHblid Katanus. Oo6mue
cBoiicTBa Kartanu3aTopoB. Muruburopsl. IIpomortopsl. OTpaBiieHue U crapeHue KaTaln3aropoB. BiusHue
KaTaJIn3aToOpa Ha YHEPTUIO0 AKTUBALINH.

I'omorennslii katanu3. Teopys TOMOI€HHOrO Karaiusa. Posib IpOMeKyTOUHBIX NPOAYKTOB. M3MeHeHune
SHEPIUH AKTUBALIMM IIPYU TOMOT€HHOM KaTaJIu3e.

I'eteporennsiit katanu3. OCOOEHHOCTH KaTalU3aTOPOB JUIS TeTEepOTreHHOro Katainsa. Buisl TBepIbIxX
KaTaJn3aToOpOB U CIOCOOBI X MOJydeHUsl. MeXaHnu3M reTeporeHHO-KaTaIuTUYECKUX peakuuid. dusndeckas
u XxuMuueckas aacopouus. Auddysnonnas u kuHeTndeckas 00JacT NPOTEKAHUS T€TEPOreHHOr0 KaTaln3a.
N3meHeHne »HEpruM Ipu TETEPOreHHOM Karanu3e. VICTHMHHas M Kakylascs DSHEPruu AaKTHUBALUH
TeTEPOreHHO-KaTAIUTUUECKUX PEaKLIUii.

8. JJIEKTPOXUMMUA

PactBopbI 31eKTpoauTOB. Teopus 3IEKTPOJUTHUECKON AMccolUaluu AppeHuyca U €€ OorpaHHYeHUs.
OcCHOBHbIE TOJOXEHHUS TEOPHUM CUJIbHBIX 3JeKTponuToB. MoHHas atmocdepa. KoHcTaHTa U cTeneHb
JUCCOLMAIMHN 3JIEKTPOIUTOB 3aKoH pa3BeneHus OcTBajiba. AKTMBHOCTh M KOA((ULIHEHT aKTHUBHOCTH.
Nonnas cuna. [IpaBuiao MOHHON CHITBL. 3aBUCUMOCTH KO (UIIMEHTa AKTUBHOCTH OT MOHHON CHJIBI.

VYaenbHas W MOJSpHas 3JEKTPUUECKHE MPOBOJUMOCTH, 3aBUCHUMOCTh WX OT Pa3IMYHBIX (DAaKTOPOB.
DOKBHUBAJICHTHAsl  AJIEKTPONPOBOJHOCTh TMpU  OECKOHeUHOM  pa3baBineHuH. [IOJBHKHOCTH  HMOHOB.
DOnekTpoOpeTHIEeCKOe M PElaKCAIlAOHHOE TOPMOXKEHHE MOHOB. JcTaeTHBI MEXaHU3M IepeHOCca MOHOB
TUAPOKCWIA M TUApPOKCOHMA. Yucna mnepeHoca HOHOB. IIpakTMueckoe mNpuMEHEHHE HW3MEpEHUN
ANEKTPUYECKON MPOBOIUMOCTH.

DNEeKTPOAHBIE MPOLIECCHI, TaJbBAHNYECKUE IEMEHTHl. BO3HMKHOBEHNE MOTEHIMAIa Ha TPAHULE JBYX
¢a3. CtpoeHue JBOMHOIO 3JIEKTPUYECKOTO CJIOS Ha IpaHulle MeTajll-pacTBOp. YpaBHeHus HepHcra st
pacuera snexktpogHoro noreHuuana v JOJIC. XumHueckHMe W KOHLEHTPALMOHHBIE TajlbBaHUYECKHE
aneMeHThl. Onektpoasl | u Il pona, ra3oBble 37M€KTPOJbI, OKUCIUTEIHHO-BOCCTAHOBUTENBHbBIE (PEIOKC)
aneKTpoabl. CTaHIapTHBIE JIEMEHTHI U SJIEKTPOJbL. DIEKTPOXUMHUUECKUE LIETH.

TepMmoauHaMHKa TalbBAaHMYECKOTO 3JIeMeHTa. Vcmonb3oBanue ypaBHeHud ['mbOOca-I'enmbMronboa st
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pacuera TeIIoBbIX YPPEKTOB IEKTPOXUMHUECKON peaklMy U TaJIbBaHUYECKOIO AJIEMEHTA.

6. OBPASOBATEJ/IBHBIE TEXHOJIOI'MHU

[Ipu n3ydyeHnu TeOpEeTUYECKOro Kypca Ha JEKUIUIX MPeAyCMaTPUBACTCS 3aJI0’)KEHUE MaTepuasa B BUJIE
npe3eHTatuu. OTAeNbHbIC JEKIIUU U3J1araloTcs Mo MpoOIeMHON TEXHOIOTHH.

Ha neknusix ucnosb3yroTcsi B KauecTBE JEMOHCTpPAllMOHHOTO Marepuana [lepumonuueckas cucrema
sanemenToB /. V1. MenzeneeBa u paj Apyrux CpaBOYHbIX TaOIUIL.

[Ipy wu3ydyeHHH OTAENBHBIX pa3eNoB Kypca MpeAyCMaTpUBAETCSd IMOCTAHOBKA JICKIIMOHHBIX
JI€MOHCTPALIMOHHBIX OIBITOB.

HekoTtopele pasgenbl TEOpEeTMYECKOrO0 Kypca H3Yy4yarOTCsi C MCIIOJIb30BAaHMEM OIEpeXkaroliei
CaMOCTOSITENIbHOM pabOThI: CTYICHTHI MOIYYalOT 33JaHKsI HA 03HAKOMJICHHE C HOBBIM MaTEpUalioM JI0 €ro
W3JIOKEHUS Ha JICKIIUH.

[lepen ouepenHoil nekuuen, Kak MPaBUIO, MPAKTHKYIOTCS «IETYYKH» MO MaTepHally Mpeiblayleit
JEKUMU. ODTO TO3BOJSET ONPEAEIUTh CTENEHb YCBOCHUS HU3JIOKEHHOro paHee marepuana. s Gonee
OCHOBATEJIbHON OIICHKH YCBOSIEMOCTH TEOPETHYECKOr0 MaTepuana CTYJEHTaMH HCIOIb3YIOTCS TECThI, a
TaKKe TPAJUIMOHHBIE NMHCHbMEHHBIE U YCTHBIE KOHTPOJIbHBIE MEPONPUATUS (KOJUTOKBUYMBI, KOHTPOJIbHbBIE
paboThl, cobece0BaHuE).

[Ipu npoxoxkaenuu 1a0OPATOPHOTO NPAKTUKYMA CTYIECHTaM IMpeiJiaraeTcs paboTaTh B MajbIxX
rpynmnax: yueOHas rpymnmna pa3OruBaercsi Ha HECKOJIbKO HEOOIBIIUX Py — MO 2-3 YenoBeKa.

Kaxnas rpynmna BeimosiHseT 3amanue (1a00paTOpHBIE OMBITHI) M3 JIAOOPATOPHOTO MPAKTUKyMa IO
¢busnueckoit xumuu. [Iporecc BbIMOTHEHHUS Ja00PAaTOPHBIX OIMBITOB OCYIIECTBISIETCS HA OCHOBE OOMEHa
MHEHHI U BBIOOpA ONTUMAIBHOTO MYTH PEIICHHUS.

Ha ocHOBaHuM TONy4YeHHBIX MJAHHBIX [0 BCEM OIBITAM KaXIblil CTYAEHT 3alojHsIeT CBOM
nabopaTOPHBIN KypHAJ, TJ€ 3allMChIBACT PE3YJIbTAThl OMBITOB, HAOIOJCHHS, COCTABJISCT ypaBHEHUS
peaKuii XUMUYECKHX TMPOIECCOB, €CIM HYKHO MPOU3BOJIUT COOTBETCTBYIOIIHME PACUYEThl U PE3ybTaThl
MIPEACTABIISIET B BUJE TpaduecKoil 3aBUCUMOCTH.

Ha cobecenoBanuu c mpemnogaBaTelneM CTYIEHT MpeAcTaBisieT OPOPMICHHBIH OTUET MO JaHHOMN
nabopaTopHOii paboTe M OTBEYaeT Ha BONPOCHI IPENOJaBaTeNsl, CBA3aHHbIE C METOJUKON paboThl,
pedynbratamMud u BbeIBogamu. I[lo psmy paboTr mpemycMarpuBaeTcsl MPUMEHEHHE TECTOBOTO MeTola
«3allUTh».

I'pynmoBass pabota B XMMHUYECKON Ja0OpaTOPUH CTHUMYJIHPYET COTIACOBAHHOE B3aMMOJCHCTBHE
MEXJy CTYJACHTaMH, OTHOIIEHHUS B3aMMHON OTBETCTBEHHOCTH M coTpyaHuuectBa. [lpu dopmupoBanumn
TpYNN YYUTHIBAeTCS JBa TMPU3HAKA: CTEMEHb XWMUYECKOW MOATOTOBICHHOCTH CTYIEHTOB M XapakTep
MEXJIMYHOCTHBIX OTHOIICHWH. B psime ciaydyaeB CTyJaeHTaM caMUM TMpeJjiaraercsi pa3OuThbes Ha TPYIIHI,
COCTaB KOTOPBIX BIIOCIEACTBHH MOXKET KOPPEKTHUPOBATHCS [l OBBIIICHUS KadyecTBa PaOOTHI.

B naGopaTopHOM TpakTUKyMe TIpH BBIMOJHEHWU OTAETBHBIX ONBITOB HCIIOJB3YETCS METO]
MpoOIeMHOTO OOyYeHHs: CTYAEHT MOJIydaeT 3aJaHue Ha XMMHUYECKUU MPOIECC, METOAMKY KOTOPOro OH
JIOJKEH MOoA00paTh CaMOCTOSTENIbHO, HCXO/1 U3 UMEIOIIMXCSl PEaKTUBOB, 0OCY/IUTh €€ ¢ IpernoaaBaTesneM u
3aTeM MPUCTYIUTH K €T0 BBINOJIHEHUIO.

7. MEPEYEHb YYEBHO-METOJUYECKOI'O OBECIHEYEHMS JJISI CAMOCTOSTEJBbHOM
PABOTHBI OBYYAIOIIUXCHA 11O JUCHUIIJIMHE (MOAYJIIO)

JIeKIIMOHHBIE 3aHITHS pOBOAATCA 1 pa3 HEACIIIO B 00beMe 2 4acoB B IIICCTOM CCMCCTPE U 3 yacoB B
CCAbMOM CCMECTPE. ﬂa6opaTopHLIe 3aHATUS TPOBOAATCA CKCHCACIILHO B o0neMe 8/6 yacos B HCOCIIO.
ITocne oxoHUaHMS HU3YyUCHUA KaXJ0H TeMEI CTYACHTEI TPOXOJAAT TCCTUPOBAHUC, CO6CCC}10B3HI/IG, BBITTIOJIHS -

10T KOHTPOJIbHBIE PaOOTHI.
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7.2. YkazaHus aisi o0y4arouuxcs Mo OCBOCHHUIO IUCIUTIIMHBI

Taoiauuna 7.1.. Cogep:kanue caMOCTOATEIbHON padoThI 00y4ar0 M XCH

NeNe Temwi/6onpocewl, 8biHOCUMbLE HA CAMOCMOAMETbHOE U3YYEHUE Kon-60 Dopmbt
n/n paoomol
uacoe
6 cemecmp
1. | I'paduueckre U aHATUTUYECKHE METO/bl OLIEHKM OTKJIOHEHHH CBOWCTB 4 cobecesioBaHUE
peabHBIX CHCTEM OT CBOWCTB WJACAIBHBIX. TepMOAMHAMHYECKUE
cUcTeMbl.  TepMOIMHAMMYECKHE  CHCTEMBbl.  TepMOJMHAMHYECKHE
nepemennble. CTaHAapTHBIE COCTOSHHSI M CTaHIAPTHBIC TETUIOTHI
XUMHYECKHUX PEAKIIHA.
2. | 3aBUCHMOCTh TEIUIOEMKOCTH OT TEMIepaTypbl M pPacdeThl TEIJIOBBIX 4 cobeceoBaHuE
3¢ (HeKTOB peaKIfuii. TECTOBBIN
KOHTPOITh
3. | I3MeHeHne »SHTPONUU HW30JMPOBAHHOM CHCTEMBl U HaIlpaBJICHHE 2
npolecca.
4. | Iocrynar [1nanka u aGcomOTHAS SHTPOIIHSI. 2 cobecesioBaHUE
TECTOBBII
KOHTPOJIb
5. | ®yHnamenTanbHOe ypaBHeHue [ m66ca. Dueprus ['enbmronbiia, SHEPTUS 2 cobecenoBanue
['u66ca 1 ux cBOMCTBA. TECTOBBIN
KOHTPOJITh
6. | Meromsl pacueTa SHTPOIIMH, BHYTPEHHEH YHEPTUH, SHTAJIBITNN, SHEPTHH 2 cobeceoBaHne
["'enpmrombiia v 3Hepruu I'néoca.
7. | YcnoBusi paBHOBECHSI M KPUTEPUH CAMOIPOHM3BOJIBHOTO TPOTEKAHUS 4 cobecenoBaHue
IPOIIECCOB, BEIPAKEHHBIX UY€pe3 XapaKTePUCTHUECKUE (PYHKITHH.
8. | YpaBuenme I'mOGca-I'enpmronbpia W ero ponb B XuMmuH. Pabota 4 cobeceoBaHne

XUMHYCCKOI'0 Ipo1ecca.
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9. | HempaeanbHbIe KUAKHAE PACTBOPHI M KX CBOKCTBA. 4 cobecenoBanue
TECTOBBIN
KOHTPOITh
10. | KoaddunmenTsl ak THBHOCTH U MX OIIpEIeIICHHE. 4 cobeceioBaHNE
11. | PacTBopuMOCTb B HJI€aIbHBIX U MIPEACIBHO pa30aBICHHBIX PACTBOPAX. 4 cobeceroBaHNE
12. | OcmoTnueckne u MeMOpaHHbBIE PaBHOBECHS B PACTBOPAX. 4 cobeceroBaHNE
13. | YpaBuenue Knaneiipona-Knasuyca u ero npumMeHeHue. 4 cobeceioBaHNE
14. | ®dazoBbIe NepeXo/Ibl BTOPOTO psijfa. Y paBHEHHE DpeHdecTa. 4 cobeceroBaHNE
15. | Cucremsl, 0oOpa3yrolie TBEpble paCTBOPHI M XUMUYECKHE COSAMHEHUS 6 cobecenoBaHue
C KOHTPYDHTHOHM W  WHKOHTPYSHTHOW TOYKOH  IUIABIICHHS
OBTEKTUYECKasl U IEPUTEKTUYECKAsE TOUKH.
16. | OrpannueHHas B3aMMHAasi pACTBOPHUMOCTb TPEX KHJIKOCTEH. 6 cobeceioBaHUE
17. | Jloxanu3oBaHHas ® JelOKaidu3oBaHHas anacopOmms. HM3o00apel u 6 cobeceoBaHue
M30TEepMBI  afcopOuu. AgjcopOums u3  pactBopo. [ 'nbOOcoBckas TECTOBBII
ancopouus. [MomumonekynspHas agcoporus. Merox BOT. KOHTPOJIb
7 cemecmp
1. | TepmonuHamMuueCcKasi TPAKTOBKA MOHATHUS O XUMHUYECKOM CPOJICTBE. 20 cobeceioBaHUE
2. | PacueTpl KOHCTaHTHI PABHOBECHS] XUMHUECKUX PEAKIINH. 20 cobecezioBaHNE
3. | KucioTHo-ocHOBHOI KaTajau3 B TPOMBIIUIEHHOCTH. | eTeporeHHbIH 20 cobecenoBaHue
KaTaJiu3 B MPOMBIIUICHHOCTH. [[eonuThl 1 uX cBoiicTBa. MeTayuibl Kak TECTOBBIN
KaTaJn3aTopsl. [[pOMBINUICHHBIN KaTaU3. KOHTPOJITh
4. | DnexTposnn3 B MPOMBIIIIEHHOCTU. bopb0a ¢ Koppo3ueH. 11 cobeceroBaHUE
TECTOBBIN
KOHTPOJITh
HUTOTI'O: 137

8. OUEHOYHBIE CPEJACTBA J1JISA TEKYIHET'O KOHTPOJIA YCIIEBAEMOCTHU U

MNPOMEXXYTOYHOM ATTECTALIUU

Bonpocul onsa cobecedosanusn

Bapmuanr 1

HU30TCPMHUICCKOM HpOHCCC&X?

8. KakoBa cBsI3b SHTABIIUK C BHYTPEHHEH dHEprHen?
9. Yto Ha3bIBaeTCs yAEIbHOM, MOJISIPHOM, CpeiHENH U UCTUHHOH TEIIOEMKOCTHIO ?

10. ChopmynupyiiTe HYII€BOE HAYaJI0 TEPMOTUHAMUKH.

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

12. Yrto Ha3bIBaeTCS CTAHAAPTHOU TETUIOTONH 00pa30BaHMsI BEIIECTBA?

13. Yto Ha3pIBaeTCs CTAaHAAPTHOM TEIUIOTOM cropaHus BelecTBa?

14. Kak paccunTaTh CTaHIApTHBIM TErIOBOM 3(PQeKT peakuuu C MOMOLIBI0 CTAHIAPTHBIX TEIIOT
00pa3oBaHMsI U CTOPaHUS?

1. IlpuBeaure u3BecTHbIE BaM (HOPMYTUPOBKM NEPBOTrO Hayaja TEPMOAMHAMHUKU M HAIUIINTE €ro
MaTeMaTHYecKoe BbIpaxkeHue. [IpoBeauTe ero aHam3 Mpy Pa3IunIHbIX YCIOBHUSIX.

2. Yto Ha3bIBaeTCs TEPMOAMHAMHUECKON cucTeMoii? Kakue cuctemMbl Ha3bIBAalOTCS U30JIMPOBAHHBIMU ?

3. Kakue cucrembl Ha3bIBAIOTCS 3aKphIThIMI? OTKpBITEIMEA? [IpUBEInNTE IPHUMEPHI.
4. Yo Takoe BHYTPEHHSS SHEPTUSI CUCTEMBI?
5. Uto HaszwiBaeTcs pyHKIMEH cOCTOSHUS cucTeMbl? [lepeunciuTe n3BecTHBIC BaM (DYHKITUH COCTOSTHHS.
6. UTo Ha3bIBaeTCs TEIUIOBBIM 3(PPEKTOM peakiuu?
7. Yemy paBHa paboTa pacHIMpPEeHHs OJHOTO MOJIS HIEATHFHOTO ra3a MpPU HU30XOPHOM, M300apHOM H
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15. Kakoe COOTHOIIEHNE UMEETCSI MEXY TETIIOBBIMH dPPEeKTaMU peakiuy MPH TOCTOSHHOM 00beMe U
MTOCTOSIHHOM JIaBJICHUH ?

16. Kak TemioBoii 3¢pGdEeKT XUMHYECKOM peakIMu 3aBHCHUT OT TemmepaTypbl? BriBeaute
maddepeHmanbayto Gopmy ypaBaenus Kupxroda.

17. BeiBegute ypaBHeHue Kupxroda B uHTErpaibHOl hopme.

18. MI3mMeHeHne TEIIOEMKOCTH CUCTEMBI B XO/I€ PEaKIIMK B HEKOTOPOM MHTEpBAJIC TEMIEpaTyp MEHbIIE
Hyas. Kak u3meHsieTcst TeruioBod A(PQEeKT 3TOH peakluu TpU IOBBIIICHUH TEMIIEPaTyphl B JaHHOM
UHTEpBase?

19. M3MeHeHHE TEIUIOEMKOCTH CUCTEMBI B XOJIe PEaKkii B HEKOTOPOM MHTEpBaJle TeMIepaTyp OOJbIie
Hyns. Kak wu3mensercst TeruioBod >(PQeKT 3TOH peakiuu IMpH MOBHIIIEHUH TEMIEepaTypbl B JaHHOM
HWHTEpBaje?

20. IIpuBenute (GOpMYIMPOBKM BTOPOrO Hayaja TEPMOAMHAMUKW. Hamummre ero maremarudeckoe
BBIpa)XEHUE TSI 00PaTUMBIX M HEOOPATHUMBIX MIPOIIECCOB.

Bapuanr 2

1. Hanmumure MaremMaTuyeckoe COOTHOLICHUE MKy SHTPOIIUEH U TeMI0TOW HeoOpaTUMOro Mpolecca.

2. Kak paccumrarh W3MEHEHHE PHTpONHMH B mporecce (a3zoBoro mepexona (McmapeHue, IUIaBJICHUE,
BO3TOHKA)?

3. Kak paccunThiBaeTCcsi M3MEHEHHWE SHTPOIMHU CHUCTEMBI NPH TMPOTEKAHWU XMMHUYECKUX DPEAKUU 10
M3BECTHBIM 3HaueHuAM S° yuacTHUKOB peakuun? [IpuBeaute mpumep.

4. MOXHO JTU CyIUTh 110 3HAYCHUIO PHTPOIUH O HAIPABJICHUU IMPOIECCa B HEU30JIUPOBAHHOW CHCTEME
(OTKPBITOM ¥ 3aKPBITOM )?

5. Kak cBs3aHa SHTpONHs C TEPMOJWHAMHYECKOW BEPOSTHOCTHIO cucTeMbl? [lpuBemute ypaBHEHHE
BbosibliMaHa 1 00BSICHUTE 3HAYEHUS BXOSIIUX B HETO BEIMYUH.

6. Kakue Bpl 3Haere tepmoamHamuueckue moTeHuuansl? [IpuBemure ¢Gopmynbl Ui UX pacdyera |
00J1aCTh IPUMEHEHUS.

7. Ilpn KaKkuX yCIOBUSAX BHYTPEHHSISI SHEPTHSI MOKET CIYKHUTh KPUTEPHEM HalpaBJIeHUs mporiecca?

8. Ilpm kakux YCIOBUSIX M3MEHEHUE DHHTAJBIIMU  SABISETCA  KPUTEPHUEM  BO3MOKHOCTH
CaMOTIPOHM3BOJILHOTO TIporiecca?

9. Kak u3meHnsercst sHeprust ['mb0ca u sHeprust ['enpMmronblia mpu H30TEPMHUECKOM PACIIMPEHUH
OJTHOTO MOJISI HJICATBHOTO Ta3a B mHTEepBaie ot Vi 10 V7?

10. Yemy paBHo 3HaueHne AG i o0paTuMoil peakliuu B COCTOSTHUM PAaBHOBECHS ?

11. Hcnonb3ys ypaBHeHHe bosbliMaHa NOKaXHUTE, K KaKOMYy 3HAUEHUIO CTPEMUTCS SHTPOMNHUs
UCaTHHOTO KPUCTAIUIA IPY PUOIIMKEHUHU TEMIIEPATYPhI K a0COTIOTHOMY HYJTIO.

12. TlpuBemute (HOpPMYTUPOBKY M MaTEeMAaTUYECKOE BBIPAKEHHE 3aKOHA JEHCTBYIOIIMX Macc s
0o0paTUMBIX peaKIuil.

13. Chopmynupyiite onpeneneHre XMMUYECKOro paBHOBecHs. UTO NMPOU30ieT Mpu paBHOBECUU CO
CKOPOCTBIO O0OpaTHON peakIluy, €CII CKOPOCTh MPSIMON YBEITMUUTCS BJIBOE?

14. Hanumute ypaBHEHHE M30TepMbl XUMHUUECKOH peakuuu Bant-I'odda nnokaxure, kakue BONPOCH
MOJKHO pelIaTh, IPUMEHSS €ro.

15. Kakue ¢axTops! BIMAIOT Ha KOHCTaHTHI paBHOBecus K, u K.?

16. HanwmuTe ypaBHEHHE 3aBHCHMOCTH KOHCTAaHTHI XHMHUYECKOTO PABHOBECHSI OT TEMIIEpaTyphl B
muddepeHManbHON GpopMe U MpoaHaIM3UpYyiTe ero.

17. BeiBenuTe ypaBHEHHE 3aBUCUMOCTH KOHCTAHTBI PABHOBECHS OT TEMIIEPATYPHI.

18. Ilokaxxute Ha mpUMepax crnocoObl pacyera u3MeHeHus sHeprun ['n60ca u sueprun I'enbmrosnsia B
X0/I€ XUMUYECKON pEeaKInH.

19. BeiBenuTe ypaBHEHHMsS M30XOpBl U M300apbl XUMUYECKOM peakuuu. UTO MOXKHO paccyuTarh C UX
IIOMOIIBI0?

20. BriBeuTe ypaBHEHHE JUIsl pacueTa KOHCTaHTbl XMMHYECKOTO PAaBHOBECHUS PEAKLUU C MOMOIIBIO
CTaHJAPTHBIX TEPMOJTMHAMHYECKIX BEIIMYHH — U3MEHEHUS DHTAIBIINN W SHTPOIINH.
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Bapuant 3

1. OnuummTe NpUHLMI pacyera COCTaBa PAaBHOBECHOM CMeCH IO HCXOAHOMY COCTaBY M KOHCTAaHTE
paBHOBecHs. UTO TaKO€ TEOPETUUECKUN BBIXO/] MPOIYKTA PEAKLIUH ?

2. KakoBo BiIMsIHUE J1aBJICHUs Ha IOJOXKEHHWE PABHOBECHUs peaklUi, MpOTeKaroIux B razoBoi daze?
IIpuBenure nmpumep.

3. IIpuBenute npumep obpaTUMOll rereporeHHol peakiuu. Kakas cyiiecTByeT 3aBUCUMOCTb MEXAY
JaBJICHUEM JAMCCOLMAIIMH U KOHCTAaHTOH paBHOBECHS ?

4. Yem OTIMYAIOTCS TOMOTEHHBIE U T'eTepOoreHHble cucteMbl? JlaliTe onpeaeneHue NOHATHH «da3za» u
«komnoHeHT». [IpuBenute mpumepsl. UTO Takoe YMCIO HE3AaBUCUMBIX KOMIIOHEHTOB?

5. UTto Takoe 4KCIIOo TEPMOJIMHAMHYECKUX cTerneHel ¢cBo0oab1? Chopmynmupyiite mpaBuio ¢as ['nboca.
Paccuuraiite BApMaHTHOCTh CUCTEME, COCTOSLIEH U3 BOJHOIO PACTBOPA Caxapo3bl B IPUCYTCTBUU BOJSHOTO
11apa U HaXOZSAIIEHCS B 3aKPBITOM CTEKJISIHHOM COCYJE.

6. Uro Ttakoe namarpamma coctostHMA? I300pazure auarpaMMy COCTOSIHHSL OJHOKOMIIOHEHTHOM
CHCTEMbI (Ha IpUMepe BOJIbl) U OMMILIUTE €€.

7. BoiBenure ypaBHenuwe Kimameiipona st (a3oBBIX NPEBPAlICHUH WHAWBHIYAIbHBIX BEUIECTB.
[Tonp3ysicb UM, OOBSCHUTE HAKIIOH JIMHUM PABHOBECHS JKUJKAs BOJA — JieJl B CTOPOHY OCH JaBJICHHUH Ha
JuarpamMme COCTOSIHUSL BOJIBI.

8. BoiBenute ypaBHenue Kunaneiipona—Knaysnyca mis npoueccos ucnapenus (kunenusi). [lokaxwre,
KaK MOYKHO HCII0JIb30BaTh 3TO YPaBHEHUE B TEXHOJOTMYECKUX MpOLEccax.

9. OnummTre nmpuMeHeHue TepMmorpaduyeckoro aHanusza B papmanuu. OObsicHUTe GU3NYECKUN CMBICI
OTAENBHBIX YYACTKOB KPUBBIX OXJIAKICHUS MHINBUAYATbHBIX BEIIECTB U OMHAPHBIX CMECEH.

10. U306pa3ute nuarpaMMmy IUIaBIE€HUS HEM30MOpP(hHONW OMHAPHON CMecH JIEKapCTBEHHBIX BEIIECTB,
OIUIIINTE TIPUHIIMII €€ TIOCTPOCHUS C UCIOIB30BAHNEM KPUBBIX oxyaxaeHus. ChopMmynupyiiTe u 00ObsICHUTE
IIPaBWJIO pbluara NPUMEHUTEIBHO K IMarpaMMaM COCTOSIHUSL.

11. Ucnonp3ys quarpaMMy IUiaBieHus, chopMynpyiiTe moHATHE 00 IBTEKTHYECKHX cMecsx. [IpuBennTe
IPUMEpPbl 3BTEKTUYECKUX OWHApHBIX CMECe JIEeKapCTBEHHBIX BEUIECTB (C YyKa3aHUEM TeMIepaTypbl
TIJIABJICHUS U COCTABA).

12. TlpuBeaure nuarpaMMmy IUIaBJIeHMs OMHApHOM cMmecH, oOpasyrolled B pacIiulaBe XHUMHYECKOe
coenuHenue. Jlaiire onucanue Bcex ee (ha30BbIX MOJIeH U KPUBBIX PABHOBECHSI.

13. Onumure TtpeyronbHuk ['mO6ca s oToOpakeHus cocTaBa TpoOWHBIX cmeced. Ilokaxure Ha
KOHKPETHOM IIPUMEpE, KaK C €ro IMOMOIIBIO OMPEeNTUTh COCTaB CMECH B KOHKPETHOHM TOYKE JHarpaMMbl ?

14. Chopmynupyiite 3akoH Payns u BbIBeAWTE €ro MareMaThdeckoe BbIpakeHHe. UYTo Ha3bIBaeTcs
uaeaIbHBIME pacTBopamu? [IpuBenure mpuMepsl.

15. Kak BBIMISIAAT AWarpaMMbl “IaBleHUE — COCTaB” U “‘TeMrieparypa —CocTaB” Ui HWACANbHBIX U IS
HeHnIeTbHBIX pacTBOpoB? ChopmynupyiiTe 3akoH JlanpToHa.

16. Cdopmynupyiite nepBblif 3akoH KonoBasnoBa. WmmocTpupyiTe €ro ¢ MOMOLIbIO JAMArpamMMbl
«J1aBJICHHE — COCTaB».

17. KakoBbl npuuuHBl OTKJIOHEHUH OT 3akoHa Paynsa? Kak oHum oroOpaxkaroTcss Ha Jguarpammax
«masierne — cocrtaBy? Chopmynupyiite Bropoit 3akoH KonoBamoa. Uto Takoe azeorpomnsi? IlpuBenure
IIPUMEPBHI.

18. OnmmmTe CBOMCTBAa a3e0TpoOIa «ATHIIOBBIA CIHPT — BOJAa» M CHOCOOBI MONydeHHsS] aOCOTIOTHOTO
(100%) crniupra.

19. Ommmmre cnocoObl MEPEerOHKH PAacTBOPOB C HEOTPAHMUYCHHO PACTBOPUMBIMHU KHIKOCTSIMUA M HX
o0mue 3aKoHOMEpHOCTH. [lokakure ¢ MOMOIIBIO AMArpaMM KUIIEHHs «TeMIlepaTypa — COCTaB», KaKOH
KOMITOHEHT MOKET OBITh BBIJICJIEH IEPETOHKON B YUCTOM BUJIE.

20. Kak BBIIISAMT JUarpaMMa COCTOSIHMSL OMHApHOM CHCTEMBI, COCTOSIEH U3 OrpaHHYEHHO
pacTBOpUMBIX KUAKOCTeH? Yro Takoe kputudueckas temmneparypa pactBoperus (KTP)? Ilpusenute
npuMepsl cMecel ¢ BepxHeit KTP.
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Bapuant 4

1. Chopmynupyiite nmpasuno AnekceeBa. M3o0pasure auarpaMmy pacTBOPEHHUS CHUCTEMBI M3 JIBYX
KUIKOCTEN C HUKHEM KPUTHUYECKOM TeMIIEpaTypoi pacTBOpeHus. [IpuBenure npuMepsl TaKUX CMECEH.

2. OOBsiCHUTE NPHUYUHBI M YCIOBUS OI'PAaHMYEHHOIO M HEOTPAHMYEHHOTO PACTBOPEHUS >KUIKOCTEH.
IIpuBenuTe mpuMeEpsl OTPAaHUYEHHO CMEIIMBAIOIUXCS KuAKocTe ¢ nByMa KTP u onummre nx cBOMCTBA.
N300pa3ute quarpaMmy pacTBOPEHHUS.

3. OnumuTe TMEeperoHKy BEUIECTB C BOASHBIM MapoM. Ha KakoMm 3akoHe OCHOBaH 3TOT Hporecc?
BeiBenuTe ypaBHEHHE Ul pacueTa MOJISIPHON MacChl IIEPErOHAEMOr0 BEIIECTBA.

4. OnumuTe NPUMEHEHHE IMEPEeroOHKH C BOJASHBIM mHapoM B (apmanuu. BriBenuTe ypaBHEHUE IS
pacuera ko3 uureHTa pacxoja napa.

5. Onumwure NpUMEHEHHE MXHUIAKOCTHOM JKCTPAaKLIMM B TEXHOJOTMM JekapcTB. Ha kakom 3akoHe
OCHOBaH 3ToT mnpouecc? [IpuBenuTe MaremaTHuyecKoe BbIpaKEHHUE 3aKOHA. BeIBequTe ypaBHEHHE IS
BBIUHCJICHUS CTEIIEHU U3BJICUYEHHUS BELIECTBA.

6. Chopmynupyiite 3akoH pacnpenenenus HepHera. BeiBenute ypaBHeHUe JUIsl pacueTa paBHOBECHOU
KOHLEHTPALUU SKCTParupyeMoro BelIecTBa B HCXOJHOM pacTBope (paduHare) mocie OJHOKpPaTHOM U
MHOT'OKPaTHBIX OIIE€PaLUil IKCTPAarupOBaHUsI.

7. BpiBenure ypaBHEHHME MJiI BBIYMCIIEHHS KOJIMYECTBA HKCTPATMPOBAHHOTO BellecTBa. UYTO Takoe
CTEIeHb U3BJICYCHUS IPU KUIKOCTHON SKCTPAKIUH ?

8. ChopmynupyiiTe IOHATHE O PAaCTBOpax, O PACTBOPEHHOM BEIIECTBE W pacTtBoputene. Kakue THITBI
pacTBOpoB cyuiecTBytoT? IlpuBeaure pasnuyHble CHOCOOBI BBIPAKEHHMSI KOHLIEHTPALMM BEIECTB B
pacTBOpax.

9. Uro Ha3bIBaeTCs KOJUIMTATUBHBIMU CBoOiicTBaMu pacTBOpoB? Kakue u3 Hux Bel 3Haere? Onumure
KPUOMETPUYECKHI METOJl ONpENEICHHUs MOJISIPHOM MacChl PacTBOPEHHOI'O BEIIECTBA (HEIIEKTPOJINTA).
BeiBeniute cooTBeTCcTBYIOIIEE ypaBHEHUE. UTO Takoe KPUOCKOIMYECKasi KOHCTaHTa?

10. BeiBeguTe ypaBHEHHE JUIS BBIYUCICHHS MOJSIPHOM MacChl PAaCTBOPEHHOTO HEIIEKTPOJIHUTA
70yJIMOMETpUYECKUM MeTOZI0M. UTO Takoe 30ynHoCcCKonuYecKas KOHCTaHTa?

11. B uewm 3akirodaercs siBieHHEe ocMmoca? Kak BBUHCISETCS OCMOTHUYECKOE IaBIIEHHE B PacTBOpax
HeanekTponuToB? [lpuBenute ypaBHenue Bant-I'odda. Onummre ocMoMeTpuyeckuii METO A OnpeaeIeHus
MOJISIPHOM MACChI BEIIECTB.

12. KakoBa BeJMYMHAa OCMOTHYECKOro jaaBieHHMs KpoBu? IlpuBenure kiaccudukanuio pacTBOPOB IO
BEJIMYMHE OCMOTHUYECKOro JaBieHus. Kak B MeAMIIMHE HCIOJB3YIOTCS CBOWCTBA T'HIEPTOHHUYECKHUX
pacTtBOpoB? UTO Takoe M30TOHHPOBAHKE?

13. Kak BBIUHCISETCS OCMOTHYECKOE JaBIIEHHE B PAacCTBOpAax JJIEKTPOJIUTOB? BrIBenuTe ypaBHEHHE,
CBSI3bIBAOIEE M30TOHWYECKUH KOI(PPHUIMEHT €O CTENeHbIO JUCCOLMALMU JJIeKTponuTa. UTo Takoe
Ka)XYIIasiCsl CTETIEHb IMCCOIUAIMN CHIIBHOTO AJIEKTPOJINTA M KaK €€ BBIYHCIIUTD ?

14. Yrto Takoe nu3uc, remonus, miaazmonu3? IlpuBeaute mnpumepsl. UYTO Takoe OCMOTHYECKUI
kodpunmenT? Kak MOKHO paccuuTarh €ro BeTUINHY?

15. TlpuBeaute ypaBHEHHUS JUIsI BBIUMCIEHUS M30TOHHYECKOTO KOX(PQPHUIMEHTa MO COOTHOIIECHUIO
BEJIMYMH OCMOTHUYECKOTO JaBJIEHUS, MACNPECCHUH 3aMep3aHuss U TOBBIIIEHUS TEMIEpaTypbl KUIIEHUS
pacTBOPOB 3JIEKTPOJIUTOB.

16. 310kHUTE OCHOBHBIC MTOJIOKEHHS TEOPHH AIEKTPOIUTUIECKOH Truccoranuu AppeHnyca.

17. Yro Ha3pIBaeTcs CTENEHBIO AMCCOLMAIMM M KOHCTAHTOW AMccoLManuM siekTtpoiuta? Kakum
yYpaBHEHHEM OHU CBSI3aHBI APYT C APYTOM?

18. Kakue cBoHCTBa pacTBOpUTENS OMNPEAEISIIOT €ro CIIOCOOHOCTh HMOHHM3HPOBATH PACTBOPSEMOE
BELIECTBO?

19. Yto Takoe pH pactBopa? Kak BennuuHa pH cBsi3aHa ¢ HOHHBIM MpOM3BeJeHUEM BoIbl? [lokaxure
Ha IpuMepe pacdet pH mo konneHTpanuy noroB H' 1 Hao60poT.

20. OnuHakoBa JIM KOHCTaHTa JUCCOIMALIMU 3JIEKTPOJHMTAa B PA3JIMUHBIX pacTBopuTensax? OTser
MJUTFOCTPUPYUTE IPUMEPAMH.
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Bapuant 5

1. YUro Ttakoe pa3BeaeHue pacTBopa? BriBenure ypaBHeHHME 3akoHa pasBeneHuss OcrTBanbia Ul
OMHAPHOTO 3JIEKTPOJIHTA.
Ilepeuncnure OCHOBHBIE MTOJIOKEHHS TEOPUH CHIIBHBIX 3JIEKTPOJIUTOB Jlebas—XoKKes.

2. Yto Takoe aKTMBHOCTb U KOA(P(HUIMEHT aKTHBHOCTH 3JIEKTpONIUTa B pacTBope? Kakum ypaBHeHUEM
aKTUBHOCTb CBSI3aHA C KOHLCHTpaLHen ?

3. Uro takoe OydepHbie pacTBOpbl? BriBenute ypaBHeHue, cBs3biBaromiee pH OydepHoro pactBopa c
COOTHOILIEHHEM KOHIIEHTpaluii 1 00bEMOB PaCTBOPOB KOMIIOHEHTOB (Ha MpUMeEpE aleTaTHoro oygdepa).

4. UYro Takoe OydepHas emkocTh pactBopa? OmNUIIKUTE TNOTCHIMOMETPUYECKHH METOJ ee
HKCHEPUMEHTAIBHOTO ONpPEeEICHUs C TOCTpoeHueM rpapuka «pH — o6beM TUTpaHTay.

5. Kakmne KOMIIOHEHTBI KPOBHU CO31a0T €€ OyepHylo eMKOCTh? BriBenuTe ypaBHEHUS IS BBIYHCICHHS
pH u pOH pactBopoB.

6. Uro Takoe MoJBMKHOCTh MOHOB? YeM OHA OTIMYAeTCsl OT a0COMIOTHOM CKOpocTH JBMkeHusn? Kakue
MOHBI 00J1a/1a10T HAUOOJIbILIEH MTOIBUKHOCTBIO U TIOYEMY ?

7. Jlaiite omnpeneneHue yAEAbHOW M HKBHUBAJEHTHOM 3JIEKTpUUYECKOM mpoBoauMocTH. Kakum
MaTeMaTHYECKUM BBIPAXKEHUEM OHHM CBSI3aHbl JIPYI C JPYrOM U C 3JIEKTPUYECKUM CONPOTUBJICHUEM
pactBopa?

8. UTo Takoe SKBHBAJIECHTHAs 3JEKTpUUECKas IPOBOIUMOCTh PH OECKOHEYHOM pa3BenieHun? [lpuBennre
IIpUMeEp €€ pacuera ¢ oMolbto 3akoHa Konbpayma. Chopmynupyiite 3TOT 3aK0H.

9. Uro Takoe koHAyKTOMeTpUa? Kak ¢ MOMOIIBIO TaHHBIX KOHIYKTOMETPHUUECKUX HU3MEPEHHH MOXKHO
paccuuTaTh CTEIICHb U KOHCTAHTY JUCCONMANNY (MOHHU3AIHMH) CIIA00T0 JICKTPOIHTA?

10. OnuimunTe NPUHIMIT KOHAYKTOMETPUYECKOro TUTpoBaHus. [IpuBeuTe TUIIBI KPUBBIX TUTPOBAHUS JUIS
CJIy4aeB CUJIbHBIX U CIa0bIX KMCIOT U OCHOBAHUH, a TAKXKE UX CMECEH.

11. Uznoxwure 3akoHbl Dapajest 11 2J1eKTpoIn3a.

12.Yrto takoe snekrpon? M3 dero cocTouT rampBaHuueckas nenb? Kak ycTpoeH XMMHYECKUil HCTOYHHK
TOKa (TaJIbBAHUYCCKUN IIEMEHT)?

13. Yto Ha3bIBaETCS AIEKTPOXUMUYECCKIMHU PEAKIUSIMHU U B YEM UX OTIMYUE OT JPYTUX OKUCIUTEITHHO—
BOCCTAHOBUTEJIbHBIX peaKIuii?

14. Kak Ha3bIBalOTCS 3J1EKTPOAbI, HA KOTOPBIX MPOUCXOAUT PEAKIUS BOCCTAHOBJIEHUS U Ha KOTOPBIX UIET
peakuust okucieHus? Kak 3apspkeHsl aHO U KaTOJ B AJIEKTPOJIM3EPE U B FaJIbBAHMUECKOM DIIEMEHTE?

15. Kakue noteHIuanbl 1 Ha KaKUX MMOBEPXHOCTAX pa3fielia BOSHUKAIOT B pabOTal0IIEM ralbBaHUYECKOM
antemenTe? Kakue n3 HUX MEIatoT MpH 3JIEKTPOXUMHUYECKUX U3MEPEHUSIX U KaK UX MOXHO YCTPaHHUTh?

16. OnummTe yCTPOKWCTBO U IPUMEHEHHE IIEKTPOIOB TepBoro poza. [IpuBenure mpuMepsl SJIeKTPOTHBIX
peaKIuii, MPOTEKAIOLINX Ha HUX, U (POPMYJIIBI 3aITUCH JIEKTPOJIOB.

17. OnuiuTe yCTpORCTBO M MPUMEHEHHE 3JIEKTPOO0B BTOpOoro poja. IlpuBenurte npuMeps! 31€KTPOIHBIX
peakIuii IpOTEeKAIOIUX Ha HUX, U (POPMYJIbI 3aIIUCH 3IEKTPOJIOB.

18. Omummmre yCcTPOHCTBO W MpPHMEHEHHE BOJOPOJHOTO JJEKTpoaa. YUTO Takoe CTaHIapTHBIN
BOJIOPOJIHBII 351ekTpoa? YeMy paBeH ero moteHmuan mpu 25°C?

19. Yto Takoe 3JEKTPONBMXKYIIAs CHJIAa TalbBaHUYECKOTO AmeMeHTa? Kak ee paccuMrtaTh ¢ MOMOIIBIO
3JIeKTpoaHbIX noTeHnuanoB? Kakum ypasaenmem DJIC cBszana ¢ AG® peakuuu, TpoTeKaroniei B
sJIeMeHTe?

20.BriBenute ypaBHeHne HepHcera [y pacuera 31€KTpOABMXKYIIEH CHIIBI TAIbBAHUYECKOTO AJIEMEHTa U
MIOTEHIIMAJIOB OTAEIbHBIX 3JIEKTPOJOB.

Bapuanr 6

1. Yro Ha3bIBaeTCs CTaHIAPTHOM OIEKTpOABIKYyIIeH cuinoid? Kak oHa cBsi3aHa ¢ KOHCTaHTOMH
pPaBHOBECHSI PEAKIINH, IPOTEKAOIIEH B raTbBAHMYECKOM DIIEMEHTE?

2. Kakue rampbBaHUYECKHE DJIEMEHTHI HAa3bIBAIOTCS KOHIICEHTPAIMOHHBIMU? Kakue BEeNWYMHBI MOXKHO
OTIPEICITUTH C UX TIOMOIIBIO?

3. UTo Takoe OKHUCIHUTEIhbHO—BOCCTAHOBUTEIBLHBIE AJIEKTPOMABI U TajdbBaHUYECKHe 3NieMeHThl? Kakue
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BEJIMYMHBI MOKHO OIPEIEIUTh C UX ITOMOIIbIO?

4. Yro Takoe noreHrmomerpus? Kakue nmoreHunoMeTpuyeckre MeToas! Bel 3Haere?

5. OnuumTe ycTpoiCcTBO CTEKISTHHOIO 3JEKTpoia U IpUHIMN AeiictBus pH—merpa.

6. Uro Ha3pIBaeTCst XUMUYECKOH kuHeTnkon? [IpuBeaure onpeaeneHne cperHeil 1 MCTHHHOW CKOPOCTH
XUMHYECKON PEaKLIMH.

7. Kak M3MEHSAI0TCS CKOPOCTh XMMMUYECKOM DPEAaKIMM M KOHLEHTPALlUM pearupyrolux BEIIECTB BO
Bpemenu? [Ipusenure rpapuueckue 3aBUCUMOCTH.

8. M3noxure 3aKOH JEHCTBYIOIIMX MAacc W MPHUBEIUTE €ro MareMaTH4yecKoe BhIpakeHHe. UYTo Takoe
KOHCTaHTa CKOPOCTH?

9. Yto Takoe MOJEKYISPHOCTb XMMHYECKOW peakuuu? M3II0KUTe KMHETHYECKYIO KIIACCH(UKAIHIO
XMMHMYECKHUX PEAaKLIMH Ha OCHOBE UX MOJIEKYJIApHOCTH. [IpuBennTe npumMepsl.

10. Yro Takoe mopsnok xuMudeckoit peakuuu? Kak on onpezaensiercsa? B Kakux cirydasiX KHHETHYECKUIH
HOPSA0K PEAKLUU paBeH MOJIEKYJIIpHOCTH? [IpuBeanTe npumepsl.

11. MoxHO 1M MO HalMCAaHHOMY YPaBHEHHIO XMMMYECKOH pEaKIUM IpeCcKa3aTb €€ KUHETUYECKHI
nopsok? UTo Ha3bIBaeTCs peakLUsIMU IICEBONOPsAKa (ICEBIOMOIEKYIISIPHOCTH)?

12. B xakux ciy4asx KUHETHYECKHH TOPSJIOK PEaKUWu BBIpakaeTcs NpoOHON BenmuumHOW? Kakume
IIPOLIECCHl OTHOCSATCA K PeaklusM HysneBoro nopsaka? [Ipusenure npumep.

13. BeiBenuTe ¥ IpoaHATM3UPYHTE KHHETUIECKOE YpaBHEHHE JUIsl PEaKIUy IIEPBOTO MOPSIKA.

14. TlpuBeaure M NpOaHATU3UPYHTE KUHETUYECKHE YpaBHEHMS pEaKLUi BTOPOro MOpsaKa IpH
OJIMHAKOBBIX U Pa3JIMYHbIX HAYAJIbHBIX KOHLIEHTPALUAX PEareHTOB.

15. Yro Takoe mepuoj MOJYNPEBpAIIEHUS U KaK OH CBSI3aH C KOHCTAHTOM CKOPOCTH JI peaKiui
MIEPBOTO U BTOPOTO Mopsiika? B KakoM citydae OH 3aBUCHT OT KOHIICHTPALIUH ?

16. Kakue mMeTo/1bl IPUMEHSIOTCS U1l ONPEIEICHUS OPsIIKA PeaKkLiuu ?

17. Kak Bimser temmepaTypa Ha CKOpPOCTh XuMmu4eckoi peakmuun? Chopmynupyiite npaBmio Bant—
I'odda. Kak Berancnute TemnepaTypHblid KOAPGUITUEHT?

18. [IpuBeaute U npoaHanu3upyiTe ypaBHeHne Appennyca. O0bsicHUTE PU3NICCKUN CMBICI BEIHYHWH,
BXOJAILIUX B HETO.

19. Yro Ha3wIBaeTCs dHEpruel akTuBauu peakun? O0bsacHUTE ee pu3ndeckuii cMbica. Ha ocHoOBaHMH
KaKMX JIaHHBIX MOKHO PacCUUTATh SHEPTHIO AKTUBALIUH ?

20. UYro Takoe TemmepaTypHbIi Kod(pduumeHT ckopoctn peaknuu? Kak ero paccuuTarh?
CdopmymupyiiTe NPaBUIIO YBETMIECHUS CKOPOCTH PEAKIIMHU C YBETMYeHneM Temreparypsl Ha 10°C.

Bapuanr 7

1. Ha ocHoBe kakoro mpaBuia pa3paboTaH METOJ YCKOPEHHOTO CTapeHMs JJIsi ONpEesIEHUs] CPOKOB
TOJHOCTH JIeKapcTB? B ueM ero mpenMymecTBa nepes KIaCCHYeCKUM METOI0M ?

2. VI3110’k1TE OCHOBHBIE MOJI0KEHUSI TEOPUN aKTUBHBIX COYJIapEeHUH.

3. U3noxute OCHOBHBIC TOJOXKEHHS TEOPHH IEPEXOTHOTO COCTOSIHUSA. UTO Takoe aKTHBHUPOBAHHBIN
KOMILJIEKC?

4. Kakue peakiiuy Ha3bIBAIOTCS MapauienbHbIMU ? [IpuBenTe mpuMepsl.

5. IlpuBeauTe mpuMepsl MocieoBaTenbHbIX peakuuid. IlocTpoiite rpadguk 3aBUCUMOCTH KOHLIEHTPAILIUH
pearvpyrouux BelecTB 0T BpEMEHH B IOCIIEI0BATENbHOM peakiuu.

6. Ilepeuncnure XapakTepHble MPU3HAKM M OCOOEHHOCTH IEMHBIX peaknuid. K KakomMy TUIy LEMHBIX
peaKImii OTHOCUTCS] OKUCIICHUE KUPOB IMPH KOHTAKTE UX C BO3TYXOM?

7. Uro takoe obOpatumble peakuuu? I[lpuBenute mpumepbl. Kak cBs3aHbl MexIy co0Oi CKOpOCTH
PSIMOIT 1 00paTHOW peaKInii?

8. OnumTe 0CHOBHBIE 0COOEHHOCTH MPOTEKAHUS reTepOreHHbIX peakuuil. [IpuBeauTe mpuMepsl.

9. Uro Takoe katanm3? Kakue BemecTBa Ha3bIBAIOTCS KaTaau3aTopaMu? B deM 3akimrodaeTcs mpudInHa
KaTaJIMTHYECKOro aeiicTBus? Kak BiuseT karaau3aTop Ha SHEPTHIO aKTUBAILIUH PEAKIINU ?

10. ITepeuncnuTe OCHOBHBIC MTPU3HAKH, OTIUYAIONINE TOMOTEHHBIN M TeTepOTeHHbIN KaTanu3. Omummure
Ha IIPUMEPE KUCIOTHO—OCHOBHBIN KaTajus.

11. W3noxxuTe OCHOBHBIE MOJIOKEHUS TEOPHUH (MYJIbTUIJIETHON, aKTUBHBIX aHCamOJel, 3JIeKTPOHHOM)
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reTeporeHHOro KaTaausa.

12. Yro Takoe uHrn6utopsl? IlpuBeanure npuMeps! IEHCTBHUS U MCIIOJIB30BaHUS HHTUOUTOPOB.

13. Yto Takoe depmentn? Kakue dhepmeHThl BBl 3HaeTe? B ueM 3akimrodaercsi riiaBHass 0COOCHHOCTH
(hepMEHTAaTUBHOTO KaTaim3a?

14. OnummuTe cxeMaTHYecKd MeXaHU3M (pepMEHTAaTUBHOIO KaTalu3a.

15. Yro takoe ¢oroxumuueckue peakiuu? Kakue cranuu GOTOXMMHUECKUX PEAKIMNA BaM M3BECTHHI?
[TpuBeaute mpumepsl peakiuii ¢ poroakTuBaiueit. Kak cBet BnuseT Ha CpOK FOJHOCTH JIEKapCTB?

16. N3noxwure 3aKkoH (POTOXMMHYECKON SKBUBAJICHTHOCTH DiHIITEHHA. YTO Takoe KBAaHTOBBIN BBIXOI?

17. Chopmynupyiite doroxumuueckue 3akoHbl ['porryca—[lpeiinepa u bynsena—Pocko. I[louemy
HEKOTOpbIE peakiuu TpeOyloT NpUMEHEHUs ceHcuOmnuzaTopoB? Kakyro ponp wurpaer xjaopoduian B
dhoTocuHTE3E?

Ilpumepnutit Komnaekm 3a0anuil 0711 KOHMPOAbHBIX padom no oucyunaune «Pusuyeckasn
XUMUA»

Bapuanr 1

1. HanwmuTte ypaBHEHHWE pEaKIMU CropaHds BemiecTBa (Tabi.l). Beramcnure CTaHTApTHYIO TEIUIOTY
o0Opa3oBaHMs BEUIECTBA, €CJIM M3BECTHA €r0 CTaHJApTHAs TEIuIoTa cropaHus. [IpoayKThl ropeHUs HMEIOT
CIIeyIOIIMe TeIOThl 0o0pa3oBaHus (k/ [>k/Moib):

AHOf co2(r) = —393,51, AHOf H20(x) = —285,84, AHOf N2(r) = 0.

Tabmuna 1
CrangaptHas
Ne 3agaun BemectBo TEIUIOTa
CTOpaHusl,
kJ[>K/MOTB
1 Mouesuna CH;ON> (1) —632,20
2 Anermien CoHo (1) -1299,63
3 Metan CH, (T) —890,31
4 Hadramun CqioHg (T) —-5156,78
5 benzon CgHg (k) -3267,58
6 Ykcycnas kucinora CoH,0, (k) —874,58
7 Aneron C3HgO (k) -1785,73
8 I'muniepun C3HgO (k) -1661,05
9 ®denon CgHgO (1) -3063,52
10 I'moxo3a CgH1206 (T) —2802,04
11 Caxapo3za C12H2,01; (T) —-5646,73

2. IIpu 298 K naBnenus napa xjgopodopma U TeTpaxjaopMeTaHa paBHbI COOTBETCTBEHHO 26544,4 u 15265,4
[Ta. [Monaras, 9T0 KUAKOCTH 00pa3yloT UAeabHBIN pacTBop, onpenenute it cmecu (1 mome CHCl; + 2
moJist CCly):

a) MOJIbHBIE JTOJTM 000X KOMIIOHEHTOB B CMECH;

0) mapiuagbHble 1aBJICHUS 000UX KOMIIOHEHTOB;

B) o0liee JaBJIeHUE Mapa HaJl PacTBOPOM.

3. DTaHOI B METAHOJI 00Pa3yIOT PacTBOPHI, OyM3Kue K uaeanbHbIM. [Tpu 293 K maBrnenue napa Haj YHCTHIM
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sTaHojoM paBHO 5932,8 I1a, Hax uncteiM MeTaHosioM —11825,6 I1a. Beruncnure mis cmecu 100 r metanona
u 200 r 3TaHona

a) MOJIbHBIE J10JIU KOMIIOHEHTOB B PacTBOPE;

0) mapruagbHbIE B 00IIIee aBlIieHUE T1apa;

B) MOJIBHYIO JIOJIIO METaHOJIa B Iapax.
4. Tlpu HOPMAJILHOM aTMOC(EPHOM JaBjieHHH Bojaa 3akumaer npu Temmeparype 100°C. Ilpu kakom
JIaBJICHUM TEMIIEPATypa KUIIEHUS €€ MOXKeT ObITh CHukeHa 10 90°C? MoubHast TEINIOTa UCTIAPEHHUsI paBHA
40660 JIx/Monb.
5. Ipu 373 K u 1,01325x10° Ila MosbHast TEIIOTa HCIapeHus Boabl paBHa 40660 Jik/Moms. MombHbli
o0bveM xunkoi Bojabl 0,01878 n/Monb, a MobHBIN 00beM mapa 30,115 n/monbs. B kakom HanpaBieHUH U Ha
CKOJIBKO U3MEHUTCS JaBJICeHUE IPU MOHKEHUU TeMIIepaTyphl KUIIEHUs Ha 5 rpaycoB?

Bapuanr 2

1. Bpluucnure TemnepaTypy KHUIEHHMsSI BOJHOI'O DPACTBOPA, €CIIM JABJIEHHWE B PEAKTOPE IPEBBIIIAET
atMocepHoe B 2 paza. MonpHas Terora ucnapenust Boabl 40660 [x/mMonb. YaenbHbIH 00beM >KUIKON
BOJIBI paBeH | JI/KT, BOJSTHOTO Tapa — 1,673><103 JI/KT.

2. Tlpu kakoil Temmeparype OyAeT KuIETh AUCTUIUIMPOBAHHAs BOJA, €CIM arMochepHoe JaBleHHE
cHu3utcs 10 720 MM prt. cT. (95991,8 I1a)? MonbHas TemioTa UcrapeHusi BoAbI MpU 3ToM paBHa 41597
JI>x/MOb.

3. Oprannueckoe BelIecTBO, MPAKTHUECKH HEPACTBOPUMOE B BOJIE, IEPETOHSIOCH C BOJSHBIM MApOM MPHU
HOpManbHOM armocdepHoM nasienun npu 98,4°C. Coxepxkanue ero B Konjencare 23,1% (macc.).
Omnpenenure MOJISIPHYIO Maccy BEIIECTBA U MaplHaIbHOE aBJIEHUE €ro napa Mpu TemMrepaType NeperoHkKH,
€CJIM MapluaibHOE JaBICHUE HACBIIIEHHOTO TIapa BoJIbl paBHO 95658,5 Ila.

4. Jlns OYNCTKM aHWJIMHA OT TPHUMECEH ero IEperoHsoT C BOJSHBIM IMapoM IPH HOPMAaJbHOM
arMoc(eproM maienun u temmneparype 98,4°C. IMapiuansHoe JaBjeHHE Mapa BOIBI TPHU 3TOM PaBHO
96258,5 I1a. Beruncnure pacxof napa Ha 1 Kr aHuiIMHA.

5. HadyTanne meperoHsior ¢ BOASHBIM mapoM mpr 1,01325x10° Ia mpu 99,3°C. Ckonbko HadTammHa
neperonsiercs ¢ 1 kxr mapa? llaprumansHoe AaBieHHWE Mapa BOJBI NMPH TEMIIEPAType TEPETOHKH pPaBHO
0,98971x10° ITa.

Bapmuanr 3
1. Beruuciure AH®, AU°, AG® u AA° B CTaHZApPTHBIX YCIOBUAX Ul PEAKIMH, IPUBEIECHHLIX B Tabm. 1.

OHpC,Z[C.HI/ITe, B KAaKOM HaIIpaBJICHHUU noiaer pcaKknus. HCO6XOJII/IMBIC IJId pacdy€Ta HOAHHBIC B3SATb U3

[Ipunoxxenus.
Tabmumna 1
Ne YpaBHeHHE peakuu Ne VYpaBHEeHHE peaknu
3aJ1a4M 3a/1a41
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12 2H, + CO & CHgoH(r) 18 CO, + 4H, «<>CHq4 +2H20(r)
13 CoHg <> CoHy + Hy 19 CH4 + CO, <2CO + 2H»
14 C+ H,Or «CO + Hp 20 CO + H,Oy «CO,2 + Hy
15 4HC|+02<—)2H20(>K) +2Cl» 21 CO + 3H, &>CH4 + HyO(y
16 2NO, &2NO + O, 22 250, + O, <2503

17 SO, + Cl, &S0,Cl»

2. OpraHnyeckoe BEIIeCTBO ¢ MOJIsIpHOU Maccoit 300 meperoHsercss mpu HOPMaJIbHOM aTMochepHOM
JABJICHUU C BOJSHBIM mapoM. [lapuuansHoe aBiieHHe mapa BEIeCTBa MIPU TeMIIepaType NEePeroHKH paBHO
17731,8 Ila. PaccumraiiTe Maccy BOJASHOTO Napa, HEOOXOIMMOTO JUIsl IEPETOHKU | KT BEIIeCTRa.

3. HurpoOen3on meperonsercs ¢ BOASHBIM MapoM IMPH HOPMaIbHOM aTMOC(hEpHOM JAaBIECHUU IPHU
99,3°C. IMapumanbHoe aBieHHe mapa BOABI IpH 5ToM paBHo 98971 Ila. Paccunraiite pacxon BOISHOIO
napa Ha | Kr mojgyyaemoro B KOHJeHcaTe HUTPOOEeH3011a.

4. Beipa3uTe BceMH H3BECTHbIMU Bam criocoOamu KOHIEHTpamuio cepHoil kuciaotsel B 20% BOIHOM
pactBope. [ImoTHOCTH pacTBOpa 1,145x10°% kr/v’.

5. Boruncnure pH OydepHoro pactBopa, mojiyueHHOro CMelIeHHeM paBHBIX 00beMoB 0,2 M pactBopa
+ —
ammuaka u 0,2 M pactBopa xjopujaa amMMoHus. Yemy paBHbl KoHLeHTpanuu noHoB H™ u OH B stom
pactBope?

Bapuanr 4

1. Paccuuraiite TernoBoil a¢dekr peakuuu (tabdn. 1) mpu temmneparypax 500 u 700 K u naBnenun

1,0133x10° ITa, ucrnions3ys ypaBaenue Kupxroga s HeGOMbIIOro TeMIepaTypHOro HHTEpPBATIA.

Tabnuna 1

Ne VYpaBHEHHE peakuu Ne YpaBHEHHE peakuu
3aJ1a4M 3aa4n

23 2H, + CO = CH30Hy, 31 CO + Cl, =COCly

24 NH4Cl =NH; + HCI 32 CO; + H, =CO + H2O(y)

25 2NO; =2NO + O3 33 2C0, =2CO + O

26 N204 =2NO; 34 CH4 + CO, =2CO + 2H,

27 Mg(OH),>=MgO+H20r 35 CoHsOHy =CoHs + HoOry

28 2S0; + O, = 2503 36 CH3CHO(+H=C,Hs0Hy

29 SO, + Cl, =SO,Cl, 37 CeHe(r) + 3H2 =CsHio(r

30 CO + 3H, =CH4 + H2O

2. Beruucnute pH OydepHoro pactBopa, MmojydeHHOro CMelleHneM paBHbIX 00beMoB 0,2 M pactBopa
amvuaxa u 0,2 M pactBopa xiopuaa ammoHus. Uemy paBHBEI KoHIeHTpanuu uoHoB H™ u OH B sTom
pactBope?

3. Paccuuraiite 00bEeMBl pPacTBOPOB YKCYCHOM KMCJIOTBI M amerata Hartpus (C OJMHAKOBOM
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KOHIIEHTpanuei ), Heooxoaumeie it purotosieHus 30 mi 0ydepHoro pactsopa ¢ pH=4,5.

4. DKBUBaJICHTHAs djeKTpudeckas npoogumocts 0,117 M pactBopa yKCYCHOM KHCIOTHI MpHU 25°C
paBHa 4,815 Om “cm’Monb . PaccunTaiite crenens auccormarin CH3COOH B 9ToM pacTBope, KOHCTAaHTY
ee aucconuanuu 1 pK,. [TonBuwxHOCTH HOHOB BOIOpOA U alleTara MpH 3TON TeMIepaType COOTBETCTBEHHO
paBubl 349,8 1 40,9 Om em?monns L

5. B BomHOM pactBope oObemMoMm 1 11 comepxkutcs 5 T MonouHoi kuciotel CH3CH(OH)COOH.
KoHcranta gucconuanuu MOJOYHOM KHMCIOTBHI IIPU 25°C paBHa 1,36x107. Yemy paBHa KOHLEHTpaLus
MOHOB BojiopoJa B pactBope? Kakos ero pH?

Bapuanr S

1. Tonb3ysce nanaeivMu [punoxenus, Beranciaure AG® u AA® 118 XUMHYECKUX PEaKLUii, IIPUBEIECHHBIX

B Tabm 1. Vkakure HamnpasileHue InpoTekaHus peakumu. Paccumrante K, u K. peakuumn.
Ta6auna 1
Ne VpaBHEHHE PEAKIIUH No VpaBHEHHE peAKIIUH
3a1a4u 3a1a4u
38 2HC|(F) > Hz(r) + Clz(r) 44 CH3CHO(F)+H2<—>C2H5OH(>K)
39 MgCO3(T) (—)MgO(T) + COQ(F) 45 C2H5OH()K(—)C2H4+H20()K)
40 Mg(OH)z(T)+C02(—)MgCO3(T)+ 46 C,Hg <CoHs + Hy
+H>0)
41 CaC2(T) + 3C0(r) (—)C&CO3(T) +4C 47 CO+Clhe& COClz(r)
42 F63O4(T) + 4H2(F) > 3FE(T) + 4H20(r) 48 250, + O, (—)2803(r)
43 CaC2(T)+2H20(;K(—)Ca(OH)z(T)+
+C2H2(r)

2. B BogHOM pacTBOpe B NMPUCYTCTBHH HMOHOB BOJOpOJIa KOHCTAHTa CKOPOCTH PEAKIUU THIPOIH3a
YKCYCHOMETHUIJIOBOT'O 3pupa
CH3COOCH;3+ H,0 = CH3COOH + CH30H
npu remmeparype 25°C pasma 0,653x10°2 mun . Paccunraiite:
a) YeMy paBHa KOHIICHTpPAIIHs HEIIPOpEarupoBaBIero 3pupa 1Mo HCTCYCHUH 25 MUHYT OT HaJajia peaKIluH;
0) BpeMmsi, B T€YEHHE KOTOPOTO TUIPOIU3YETCsl OJIOBUHA B3ATOTO d(Hpa.
Hcxoanas xoHnentpanws ddupa — 1,2 mons/n. [opsanok peakiyuu paBeH eIUHUIIE.

3. DKBHBaJICHTHAS AJICKTPUYECKas MPOBOAMMOCTD NMPU OCCKOHEYHOM Pa3BEICHUW IMHKpPATa KallUs MPU
25°C pasma 103,97 OM_chZMOJ'IL_l, MOJBIKHOCT, HOHA Kaimusd 76,0 Om ‘em®mons L. Paccunraiite
MOJIBIKHOCTh TUKpaT—uoHa. KakoBa OyneT SKBUBaJCHTHAs JJIEKTpUYEcKas MPOBOJUMOCTH PAacTBOpPA, B
KOTOPOM CTEIeHb JUCCOIMAINH ITMKpaTa Kainus paBHa 0,27

4. PaccuuraiiTe CKOPOCTh peakluu
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Na,S,03+H,S04 — Nay,SO4+S50,+H,0+S
B PacTBOpE C HaYAIbHOW KOHIeHTpauued Truocynbdara Hatpus 0,05 mowit u ceproit kucnotel 0,04 MyET B
MOMEHT, KOT'JIa KOHLIEHTPAIHs THOCYIb(aTa HATPUSI YMEHBIIUTCS B 2 pasa.
Koncranra ckopoctu 0,05¢ . (Peakmust mMeeT TEPBBIM TMOPSAIOK MO THOCYIb(ATY HATPHUS U HYJICBOU
MOPSAZIOK TI0 CEPHOM KUCIIOTE.
5. Peaknus mnepsoro mnopsaka npoxonuT Ha 30% 3a 35 muH. KakoBa ckopocTh peakuuu IIpu

KOHIIeHTpaluu pearupytomiero semectsa 0,01 moyb/n?

Bapuant 6
1. Onpenenute cocTaB peakiMOHHOW cMmecu (B MoJisix) npu paBHoBecuu jis peakuun: CH3COOH +
C,Hs0OH = CH3COOC,Hs + H,0. CocraBbl HCXOIHOM CMECH M KOHCTaHTBI paBHOBecHs K, Ipy pasnn4HbIX

YCIOBUAX IPUBEACHBI B Tabm. 1.

Tabmuna 1
Ne 3amaun K, Hcxonnoe yucio moneit
YKCYCHOM KHCJIOTBI CIHUpTA
49 1 1 1
50 1 2 1
51 1 1 2
52 2 1 1
53 2 2 1

2. Koncranra ckopoctu peakinun HCHO+H,0,=HCOOH+H;0 npu temneparype 50°C pasua 0,7544

muH . PaccunTaTh:
a) yemy OyJeT paBHa KOHIIEHTpalus epoKcuaa Boaopoaa uepe3 S0 MUHYT MOcie Hadyajla peakiuy;
0) BpeMmsi, B T€UEHHE KOTOPOT0 MPOpearupyeT MoJIoBUHA B3SITOro GopMaibIeruia.
HauanbHble KOHIIEHTpaluuu peareHToB paBHbl 0,5 Mob/n. [Topsaaok peakiuu paBeH 2.

3. Peaxnms A—B sBisiercs peakiuei epBoro mopsijaka. Yepes kakoe BpeMsi KOHIISHTPAIUs BEIIEeCTBA
A coctaBut 40% OT HayaJIbHOM, €CITM BpeMs MOJIyNIPEBPAIeHUs peakuu paBHO 40 MUH?

4. BpluMCIUTE SKBUBAJCHTHYIO U yJelbHYI0 anekTpuyeckue nposoaumoctu 0,03 M CH3COOH npu
25°C, ecirt A,=390,7 Om ‘m’mons 1 pKa=4,75.

5. PaccuunTaiiTe nepuo moyynpeBpaieHus peakiiii OMbIJICHUS] METUIIalleTaTa B pacTBOpE THIPOKCH A
HaTpus npu 298 K, eciu ee KOHCTaHTa CKOPOCTH MpU 3TOW Temneparype paBHa 11,5 MHH ', a HaYaTbHAs

KOHIIEHTpanus Kaxaoro pearenra pasta 0,03 moinp/i. [Topsiiok peakiuu paBeH 2.
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Bapuanr 7
1. KakoBa cTeneHp AMUCCOIMALUK CJIA0OT0 3JIEKTPOJIMTAa B BOJHOM pacTBOpe ¢ KoHueHTpanueil C?

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

Tabnuua 1
Ne DIIEKTPOIUT C, monp/n | pK, oK
3a71a4n
98 NHzeH,0 0,10 - 4,75
99 CH,=CHCOOH 0,05 4,26 -
100 Ce¢HsCOOH 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 CHsNH; 0,03 - 2,18
105 CsHsN 0,04 - 5,23

2. KoHcTaHTa CKOpOCTH THIpOJM3a HOBOKaWHAa B BojgHOM pactBope mpu 313 K paBna 0,66 cnyl,
SHEprus aKTHBALWU peakiuu paBHa 55,2 xJ[k/Moab. CKOIBKO MPOLEHTOB HOBOKaWHA pasjoxurcs 3a 10
nHer xpanenus npu 293 K?

3. Peakuus nepBoro nopsiika NpoTeKaeT Mpu 25%C ma 30% 3a 30 MUHYT, a IIpU 40°C 3a 5 MUHYT.
PaccuuTraiiTe sHEprur0 akTUBAaLMU 3TOU PEAKLIMH.

4. PacTtBOp caxapo3sbl ¢ KoHIeHTpauueil 0,3 Monb/a B kucioi cpese B TedeHue 30 MUH MHBEPTUPYETCS
Ha 33%. Uepes kakoe BpeMst uaBeptupyercs 80% u 90% caxapo3sr?

5. Paznoxxenue NyOs siBnsieTcst peakiyeil nepBoro nopsijaka, KOHCTaHTa CKopocTu kotopoit pasHa 0,002

MHH © npu 300°C. Onpenenure, ckonbko nporentoB N2Os pasnoxurcs 3a 2 gaca.
Bapuanr 8

1. PaccuuTaiite n3meHnenue sHepruu ['mb6Oca M KOHCTaHTYy pPaBHOBECHS pEaKIMH, MPOTEKAIoIIeld B

raJIbBAaHUYECKOM DJIEMEHTE IPHU 25°C o nasmbM Tabm. 11.

Tabnuma 11.

No 3agaumn Peakuus 2J1C, B
118 Zn+2AgCl«>ZnCl,+2Ag 1,015
119 Zn+2Ag0«>Zn0+Ag;0 1,83
120 Ag+2PHg,Cl,<>AgCl+Hg 0,0455
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121 Cd+PbCly<>CdCl,+Pb 0,188

2. Koncranra ckopoctu peakuun CO+H,O=CO,+H; npu temneparype 40°C pasna 8,15 x107% mun .

Hauanpabie kornenTpamuu CO u HyO — o 2 monb/n. Paccunraiite:
a) B TCYCHHE KAKOTO BPEMEHU KOHIICHTPAIIMH PEareHTOB CHU3ATCS 10 1 MOJb/n?
0) yemy OyAyT paBHbI KOHIICHTpAIIMU peareHToB uepe3 30 MUHYT Iocie Havaja peakiuu?
[Topsanok peaku CYUTATh PABHBIM MOJICKYJISIPHOCTH.

3. B HEKOTOpOit MOHOMOJICKYJISIPHOHM peakIuy MOJIOBHUHA BelecTBa pasznaraercs 3a 17 munyT. CKOJIBKO
BpPEMEHHU HE0OX0IuMO /i pasioxenus 90% ero nepBoHavaIbHOTO KOJIUYECTBA?

4. B TeueHue KaKoro BpeMEHH uepe3 pacTBOp cyibdara Meau Hal0 MPOMycKaTh TOK Cuiioi 1,2 A, 4ToOBbI
BBIJIEIUTD U3 HETO 3,2 T Meau?

5. B0 CKOJIBKO pa3 YBEIUYHTCS CKOPOCTH Pa3JIOKEHHUS JICKAPCTBEHHOT'O BEIIECTBA IMPHU IMOBBIIICHUH

temneparypsl ot 25 10 100°C, eciu sHeprus akTuBanuu pasua 12561 Jx/mMons?

Bapuant 9
1. B Tabn. 1 mpuBeneHbl 3HaYCHUs] KOHCTAHT cKkopocTH peakimid K; u Ky mpu Temneparypax Ti u Ta.
Beluncnure KOHCTaHTYy CKOPOCTH 3aJaHHOM peakuuu Ipu Temueparype Tz M ONpelneiauTe, CKOJIbKO
BELIECTBA IIpopearupyer KO BpeMeHM 1, eciM HadaiubHble KOHLEHTPAlMM pEearupyrollux BeEIECTB

OAWHAKOBLI U PABHBI Co. HOpSII[OI( pCaKkinn CYUTATh PABHBIM MOJICKYJIAPHOCTH.

Tabmuna 1
Ne
3a1a Peaxnus Ty, ky Ty, °C ks, T3, °C t, Co,
-4 °C MHUH | MOJB/I
150 | 2HI—> H,+1, 356 | 8,09xx | 389 |588xx | 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 motpeOyercs OOJbINE BpPEMEHH, YTOOBI B MOHOMOJICKYJSIPHOM peaKInu
npopearupoBano 99,9% ucxomHOTo BEIIeCTBa, MO CPABHEHUIO C TEM BpEeMEHEM, KOTOpOoe HeoOXOIUMO Ha
MIEPBYIO MOJIOBUHY PEAKITUU ?

3. Peakmus mepBoro mopsaka mpoxomuT Ha 15 % 3a 25 muH. KakoBa CKOpPOCTh peakiuu TpH
KOHIICHTpAIluu pearupytomiero Bemectsa 0,1 Momb/n?

4. B TeueHHe KaKOTO BPEMEHH uepe3 pacTBOp cynbdara IHKa HAIO MPOMYyCKaTh TOK cuioh 1,6 A,
9YTOOBI BBIICTUTH U3 HETO 6,2 T IMHKA?

5. Peakmus BTOpOro mopsiaka MpOTEKaeT MpH 30°C na 40% 3a 20 MUHYT, a TIpH 10°C 3a 5 MHUHYT.
PaccumnraiiTe sHEPrUIO aKTUBALMY 3TON PEAKIIUN.
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1.

Bapuant 10

B tabn. 1 npuBeacHbl 3HAYCHUS KOHCTAHT CKOPOCTH peakuuii mpu temmeparypax Ti; u To.

Brrancnure OHEPIUI0 aKTHUBAlMM PC€aKUOWH W OHNPCACINTEC, CKOJBKO BCHICCTBA IIPpOpCarupoBalio IIpU T1 K

MOMCHTY BPEMCHH t, CCJIM HAYaJIbHBIC KOHICHTpAUUW PCAarupyromunx BCUICCTB OJWMHAKOBBI MU PaBHbI Co.

HOpSIl[OK PCaku COOTBCTCTBYCT €€ MOJICKYJIAPHOCTH.

Tabnmma 1
Ne Co,
3a- Peakrus Ty, Ky T, ko t, MOJIb
na- K K MHUH | —
qy 1
153 | Ho+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,+Cly 552,2 | 6,09x10° | 5932 | 132x10° | 35 | 25
158 | (CH3)3 -»CH3CH=CH, 833,3 0.00687 923,2 0,146 40 1,52
159 | COCIl, - CO+Cl; 655 5,3x107° 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 — COy+H> 288 0,0003 313 0,008 90 3,75
162 | C¢HsCH,Br+C,HsOH — 298 1,45 338 2,01 100 | 2,75
—CeHsCH,OC,Hs+HBr

2. Peakums A—B sBisieTcst peakiueld iepBoro mnopsiaka. Yepes kakoe BpeMsi KOHIICHTpAIUS BemiecTBa A

coctaBuT 30% OT HaYaILHOI, €CIIM BPEMS IMOIYIIPEBPAILIEHHUS peakni paBHo 30 MuH?
b

3. Beraucnure pH OydepHoro pactBopa, morydeHHOTO cMemeHHeM paBHBIX 00bemoB 0,1 M pacTBopa
ammvuaka u 0,1 M pactBopa xnopuaa ammonus. Uemy paBHBEI KoHIeHTpanuu noHoB H' u OH B sTom
pactBOpe”?

4. PaccumraiiTe 00BEMBbI pPACTBOPOB YKCYCHOM KHCIOTHI M arerata HaTpuss (C OJMHAKOBOH
KOHIIEHTpaluei ), Heooxoaumslie it mpuroTtosiieHus 20 mu Oydepnoro pactsopa ¢ pH=2,6.

5. Ilpu HOpMalbLHOM aTMOC(EPHOM JaBlIeHUMH Boja 3akunaer mnpu temmeparype 100°C. Ilpu kakom
JIaBJICHUM TEMIIEpaTypa KUIIEHHs €€ MOKeT ObITh cHmkeHa 10 80°C? MoubHas TEIIOTa HCTIAPEHHs paBHA

40660 JI>x/Monb.

Kpumepuu OUEHKU omeema cmydeuma npu 6blnojineHuu KOHmpOJleOIZ paﬁombl

Ouenka TpedoBanus k 3HAHUAM

OTJIIMYHO IMPUBCACHBL IIOJIHBIC

apryMEHTHPOBAHBI

IIpaBHJIBHEIC peuicHuA, OTBEThI Ir'paMOTHO
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XOPOIIO JOMYIIEHbl HE3HAYUTENbHBIE TOrPEIIHOCTH MNpPH OTBETaX Ha BOIPOCHI,
apryMmeHranus Obljia He OJIHOM

YAOBJIECTBOPHUTECIBHO B otBerax Ha HEKOTOPBIC BOIIPOCHI AOIYIICHBI FPY6BIC OI_I_II/I6KI/I, 4acCTb
BBIBOJIOB HC apryMCHTHUPOBaHa UJIKM apTYMCHTHUPOBAaHA HCIIPABUIILHO

HeynoBierBoputrenbHo  OTBeThl Ha 50 U Gonee % BOMPOCOB OMIMOOYHBI, OOJBIIMHCTBO BBHIBOJIOB
HE apTyMEHTUPOBAHbI HJIM apTyMEHTUPOBAHBI HETIPABHILHO

Ilpumepnvle sapuanmaul mecmogvix 3a0anuil
Ilo meme «Azpecammuvie cocmoanun eeujecmear «I azvry

1.HaumeHb1IeH NJIOTHOCTHIO 00/121210T BellIeCTBA B COCTOSTHUM:
- ra3000pa3HOM;
-)KUJIKOM;
-TBEPIOM.
2. JlaBiieHHe He OKa3bIBaeT BJIUSIHUS HA BellleCTBAa B COCTOSTHUM:
- ra3000pa3HOM;
-)KUJIKOM;
-TBEPIOM.
3. HanGoub1iee Me:kM0J1eKy/ISIPHOE PACCTOSIHHE XaPAKTEPHO JIsl COCTOSIHUS:
- ra3000pa3Horo;
-)KUJIKOT0;
-TBEPIOTO.
4. UneanbHblii ra3 3to:
-IIPUPOIHBIN;
-IIPOU3BO/ICTBEHHBIN;
-BOOOpakaeMbIil.
5. OTK/10HeHUs peajbHOrO0 ra3a oT uJeajJbHoro 0oJble:
-4eM HIKE TEMIIEPATypa U BBILIE 1aBIICHUE;
-4yeM HIKE TeMIIepaTypa U HUKE JaBJICHUE;
-4eM BBILLIE TEMIIEpATypa U BbIIIE JaBJICHMUE;
-yeM BBILLIE TEMIIEpaTypa U HUXKE JaBJICHHE.
6. [l naeaJbHBIX ra30B He YYUTHIBAIOTCH:
-~TOJIbKO MEXMOJIEKYJISIPHBIE CUJIBL;
-MEXMOJIEKYIISIpHbIE CUJIbI U 00BbEM MOJIEKYII;
-CUJIbl B3aMOJICHCTBUS YUUTHIBAIOTCS, @ 00bEM -HET;
-CIJIbI B3aUMOJICHCTBUSL HE YUMTHIBAIOTCA, @ 00BEM -71a.
7. 3axoH boiasi-MapuorTa BhIpamxkaercs:
P1V1=PyVy;
P1V2=PyVy;
P1V1Ti = PVoTy;
P1V1/T1=PoVo/Ty;
8. JIuHum, BpIpaxkalomue 3aBUCUMOCTb H3MeHEHHs 00beMa OT AaBJICHUS NPH MOCTOSTHHOM
TeMIepaTrype Ha3bIBalOTCH:
-U30TEPMa;
-130X0pa;
-n300apa;
-ajauabara.
9. Ilpu HarpeBaHuM Ha 1°C NP NOCTOSHHOM JaBJICHUH 00beM YBeTHYNBACTCH:



10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

B 2-4 pa3a;

B 10 pas;

Ha 1/273,15 gacth 0ObeMa ipu OOC;
HE YBEITMYHUBACTCS.

IIpu HarpeBaHuu Ha 1°C NP NOCTOSTHHOM 00beMe /IaBjieHHe YBeJIUYNBACTCH:
B 2-4 pa3za;
B 10 pas;
Ha 1/273,15 yacTh naBieHus npu OOC;
HE yBEJIMYHUBACTCS.
YpaBuenue I'eii-JIroccaka umeer Buj;

Vi =Vo (1+at);
Vi=Vy (1- at);
Vo = Vi (a0 + t);
Vo = V; (L+at);
Vpasuenue LHlapas umeer Buj;
Po = P; (1+at);
P; =Py (1+(Xt),
Py= Py (1- at);
Pi=Po (o + t);

Benauuuna o B ypasauennu I'eii-JIroccaka Ha3piBaeTcs:
CTENEHbIO INCCOLMALINN;
K03 (HULIMEHTOM TEPMUUYECKOTO PACIIHPEHUS;
TEPMUYECKUM KO3(PPHUIIUEHTOM YIPYTOCTH;
TeMIlepaTypHasl IONpaBKa.
Beanuunna o B ypaBHenun Ilapas Ha3biBaeTcs:
CTENEHbIO IUCCOLMALINY;
KO2(DPUITMEHTOM TEPMUUECKOTO PACITUPEHUS;
TEPMUYECKUM K03 (PULIMEHTOM yIIpyrocTH;
TeMIlepaTypHas OIpaBKa.
MartemaTnyeckoe Boipa:keHue 3akoHa I'eii-JIroccaka (mpu a06co/1l0THOM TemIepartype):
V = const;
P = const;
V #const;
PV = const;
MaremaTtudeckoe Bbipaxenue 3akona lllapas (npu aGcosroTHOM Temneparype):
V = const;
P = const;
V #const;
PV = const;

YpaBuenne MenaeneeBa -Kianeiipona:

PV =1T;
PV =RT;
PV =nRT,;
PT =nRV.

Eciau 3nauenue R =8,314, To COOTBETCTBEHHO eIMHUIIEl U3MepeHUsl SIBJISIETCS:
Jx/xmomb.Tpa.;
J1.ATM/KMOIJIb;
MM.PT.CT/KMOJIb.

Pu3nyecKkHii CMbICJ YHHBePCAJIbHOM ra30Boii NocTOSAHHON R onucbhIBaeTCsi COOTHOLIEHUEM:
R=A;
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R=T;
R=- A;
R=PV;
20.ITepeBoa K HOPMAJIBLHBIM YCJIOBUSIM OCYHIECTBJISIETCH:
PoVo/To = P1V1/T1
PoVoTo = P1V1T1
PoVo/T1 = P1V1/T0
PoVo/To =nRT
21.0CcHOBHOE ypaBHEeHHE KHHETUYECKOI TeOPUH ra3o0B:

PV =1/3N, -m- U?
PV =2/3N, -m-U>
PV =N,m-U

PVT =1/3N,-m-U?
22. Kuneruyeckasi JHeprusi MoJIeKYyJibl rasa:

E=3/2RT; E=1/2RT; E=nRT; E=PVT.
23.3aBMCHUMOCTDH CKOPOCTH JABHKEHHUSI MOJIEKYJIbI OT HX MACChI:

U _m. U _[m U _m U _m,
U, U, u, 1M u, m u, ™

24.3aBUCHMOCTDH CKOPOCTH ABMIKCHUA MOJICKYJIBI OT TEMIIEPATYPbI:

U _ LU _ L. U T, U T,
U‘2 T2 U‘2 Tl U_z T2 U . T1

25. CpenHsisi CKOPOCTDH JBHKCHHUSI MOJICKY.JI:

U=‘/ﬂ; U=1/ﬂ; U=RTm: U =-"
M M RT

26. B ypaBuenue Ban-gep-Baanbca BHOCATCS MONPaBKH:
TOJIbKO Ha MEKMOJIEKYJISIPHBIE CHIIBI:
TOJIBKO Ha 00BEM;
Ha MEXMOJIEKYJISIpHBIE CUJIBI U 00bEM;
HE BHOCATCA HUKAKHC.
27. Cniibl MEeKMOJIEKYISIPHOTO IPUTSKEHHUS BO3PaCTAIOT:
00paTHO MPOMOPIMOHATEHO 00BEMY;
00paTHO MPONOPLHUOHATILHO KBapaTy 00beMa;
IpSIMO  TTPOTIOPITHOHATEHO 00BEMY;
00paTHO MPOMOPLHMOHATILHO KBaJpaTy o0beMa.
28. YpaBHenune Ban-gep-Baanbca umeer Bua:
(P-a/V?)(V-b)=RT; (P+a/V)(V-b)=RT;
(P+a/V?)(V+b)=RT; (P+a/V?)(V-b)=RT.

29. KpuTtnueckasi TeMIepaTypa 310 Temineparypa:
IIPU KOTOPOM Tra3 C)KUMAaeTcs IpH JItoOOM JaBJICHUH;
IIPY KOTOPOM T'a3 CKUMAETCSI IPU HU3KOM JIaBJICHUM;
IIPpHU KOTOPOM I'a3 HE C)KUMACTCS HU IIPU KAKOM OaBJICHUH,
IIPY KOTOPOM T'a3 CKUMAETCSI IPU BBICOKOM JIaBJIEHUHU.
30. YpaBHenue Ban-gep-Baajabca Xopomio BbINOJHAETCH NPH:
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CpeIHEeM JIaBJICHUU;

HHU3KOM JaBJICHUHU;

BBICOKOM JIaBJICHHUU;

HE BBITIOJIHSIETCS] HU MPU KaKOM JaBJICHUHU.

31.

32.

33.

34.

35.

IpuBeneHHOE TaBJICHHE ONPEIETIAETCS:
P P
T=—); rn=—-, n=T-P, n=T-P,
PKP P
IlpuBeaeHHasi TEeMIIEPATyPa ONpeaeasieTcs:
T T
r=—2" rT=—0!: t=T-17,, t7=1,"P.
T T

Kp.

HNaeaabHOH ra3oBoil CMeChbI0 Ha3bIBAETCA CMECh, KOTOpad:

UMeeT KPUTUUYECKYIO TeMIIEpaTypy;

HMMEET KPUTHUECKOE JTaBJICHUE;
MOIYUHSETCS 3aKOHAM UJI€ANIbHBIX T'a30B;
HE MTOAYUHSIETCS 3aKOHAM UJI€aIbHBIX Ta30B.

3akoH /lajJbTOHA BBIPAKAETCsl ypPABHEHHEM:

Po6m.vo6m.: RT1
Posus. V061u =nRT;
Po6m 06m. = ZnRT
P061u./V061u._ RT.

3akon /lanbToHa (¢ yueToMm 3akona boiinsi-Mapuorra):

2.

P06u1‘/vo6u1‘: P1Vy;
06u1 /V06u1 = Pl/Vl,
Po6u/Voou.= NP1V,
06u1‘/V06uL nRT.
Tema: Tepmoounamuxa

Ecnu npu pa3no>1<eHI/m nepxJjopara Kajiaus, cornacHo TepMoxumudeckomy ypaBHeHHI0 KC1Oyrp) =
KCl () 20 ) ArH® =33 k/[x, o6pazoBanocek 10 MOIb KUCIOPOa, TO KOTUYECTBO 3aTPAUEHHOTO
TEIUIa paBHO k/Jx
a)l65, 0)132, B) 60, r) 660.
B cooTBeTcTBUM ¢ TEPMOXUMHYECKUM ypaBHeHHeM
FeO(rs) + Ha (ra3) = Fe(rs) + H2O(ra3) ArH® =23 kJx, ang nonyuyenus 560 r xenesa

HE0OXO0IMMO 3aTPATUTh k/[K TernoTh:
a)23, 0)115, B) 560, r) 230
3. Mnst momyuenust 22,4 n(H.y.) ammuaka o peakuun  Nory +3Hz 1y =2NH3; -93,2 xJ[x, TpeOyeTcs

3aTpPaTHUTb KI[)K TCIIJIOThI

4,
a) 69,9; 0)139.,8; B) 93,2; 1)46,6.
5. Pactsop, coxepxanmii 11,6 T Bemectsa B 400 T Boxbsl 3amMep3aet npu temmeparype -0,93°C (KH,0
= 1,86 rpaa.xr/mons). MonspHas Macca pacCTBOPEHHOTO BEIIIECTBA paBHA I/MOJIb.
a) 29,0; 0)58; B) 116; r) 87
6. PactBop, comepxamuii 12 r moueBunbl (Mr=60) B 100 r Bogst (KH,O = 1,86 rpan.kr/moms).
MomsipHast Macca pacCTBOPEHHOTO BEIIECTBA paBHA T/MOJTb.
a) 29,0; 0)58; B) 116; r) 87
7. PactBop, comepxammii 15,6 r Heanmektponuta B 100 r mudTUmoBoro sdupa (Esadupa = 2,12
IpajJ.Kr/MOJb), 3aKUIIaeT MpH Temmepatype Ha 4,24 rpaayca BBIIIE, Y€M YHUCTBIA PacTBOPUTEINb.
MomsipHast Macca pacCTBOPEHHOTO BEIIECTBA paBHA /MOJIb.
a) 78; 0)156; B) 117; 1) 39.
8. PactBOp, comeprkammii 4,6 T rmunepuHa (Mr=92) B 100 Bogsr (KBogwt = 1,86 rpan.kxr/moss),

3aMCepP3acT IpU TEMIICPATYpPC:
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a) -0,93; 6)-0,186; B) -0,372; 1)-0,465
9. PactBOp, comepxamuii 9,2 T 3TUIOBOrO crupra (Mr=92) B 200 BoOmBI (KBoapl = 1,86
Ipaj.Kr/MoJb), 3aMep3aeT Ipu TeMIeparype:
a)-1,86; 6)0,186; B) 1,86; 1)-0,186.
10. MonsipHast Macca HEdJIEKTPOJIUTA, pacTBOp 6T KOTOporo B 100 M1 BOABI  KUITHT MPH 100,52°C paBHa

I/MOJIb.
a) 10; 0)6; B) 40; r) 60
11. KoHIeHTpamys pacTBOpa TIIOK03bI, Kurmsmero npu 100,78°C (EH,0 = 0,52 rpax.kr/Monb), paBHa
I/MOJIb.

a) 0,3; 0)1,5; B) 0,5; rl.
12. JIns TorO, 4TOOBI MOBBICUTH TEMIIEpATypy KHUIICHHS BOABI Ha 1,04°C Heo6xomumo B 500 T BOmBI
pacTBOpPUTh r rioko3sl (Mr=180). (EH20 = 0,52 rpaa.kr/mModb)
a) 180; 6)90; B) 360; 1) 240.
13. Jlnst TOro, 4TOGBI MOBBICHTH TeMIlEpaTypy Kuienusi pactBopa Ha 1,04°C HeoOGXoxuMo d9TOGEI

KOHIIEHTpAllMsl PACTBOPEHHOTIO BEIIECTBA COCTaBHIIA mons/kr  (EH20 = 0,52
TPaj.Kr/MOJIb)
a) 0,5; 0)0,2; B) 2; r) 1.
14. JIns moay4deHus pacTBOpa STUIICHTIIUKOIIS, 3aMEP3aI0IEero npu -37,2°C, Heobxomumo B 500 T Boxbl
pacTBOPUTH r atunenrnukons (Mr=62). (EH,O = 0,52 rpaa.kr/mosnb)
a) 620; 0)310; B) 930; r) 465.
12. OcmoTtuyeckoe aBieHue pacTBopa, coaepxkamiero 9,0 r rmroko3sl (Mr=180) B 500mi pacTBopa mpu
298K, paBHO kl1a.

a) 123,9; 0)371,5; B)247,6; 1) 595,2.
13. OcMmoTrdeckoe TaBieHHE pacTBOpa TIUIEPUHA C MOJISIPHOU KoHIeHTparued 0,1 Mois/i1 mpu 25°C
paBHO klla.
a) 51,6; 0)123,8; B)61,9; 1) 247,6.
14. JIns HecaMOnpOU3BOJIBHBIX MporieccoB 11 3akoH TePMOJAMHAMUKHI MOKHO MIPEICTABUTH B BUJIE:
a)AG =0; 0)AG <0; B)AG)>0; a)AH =0.
15. DuTanenuu obpazoBanus MgSO,4 COOTBETCTBYET TEIIOBOU 3 (HEKT peaKIuu:
Mg + S + 20, = MgSOq4
MgO + SOz = MgSO4
Mg + SO, +0, = I\/IgSO4
MgO +S +3/2 O,= MgSO,
15. HanOosnplieMy 3Ha4Y€HUIO SHTPOIIUU COOTBETCTBYET cocTtosinue HO:
HzO(rA3) npu 398K
HZO(TB,) npu 273K
HzO(TB‘) npu 200K
HZO(nm)J) npu 273K
16. ITpu yBenmuenun temneparypsl B cucreme CoHyry + HoO ) =C,HsOH () AH<O paBHOBeCHE
W3MEHUTCS HEOJTHO3HAYHO;
CMECTHUTCS B CTOPOHY IPOJYKTOB PEAKIIUHU;
HE U3MEHUTCS
CMECTUTCS B CTOPOHY MCXOJHBIX BELIECTB.

Kpumepuu OUEHKU omeema cmydenma npu 6blNOJIHEHUU MeCmoeblx 3a0anuil

Ounenka TpeOoBanus Kk 3HAHUAM
OneHka «OTJIMYHO» BBICTABISIETCS CTYAEHTY, €CIM OH INIyOOKO M
IIPOYHO  OCBOWJI  IIPOTPAaMMHBIA  MaTrepual,  HCUYEPIIBIBAIOLIE,
OTJINYHO MIOCJIEZ0BATENBHO, YETKO U JIOTUYECKH CTPOMHO €T0 M3J1aracT, yMeeT
TECHO YBSA3BIBATh TEOPHUIO C MPAKTHKOH, CBOOOJHO CIpaBIsSeTCA C
3aJa4aMM, BONPOCAMH M JAPYTMMH BHJAaMU IPUMCHCHHs 3HAHUH,
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npUyYeM He 3aTPYIHSETCS ¢ OTBETOM NpPU BHIOM3MCHEHUH 3aaHUH,
MPaBIJIBHO OOOCHOBBIBAET MPUHATOE PEIICHUE.
O1eHKa «XOpPOIIO» BBICTABISETCS CTYACHTY, €CJIM OH TBEPIO 3HACT
MaTepuaj, TPaMOTHO H IO CYIIECTBY H3JIaraeT €ro, He JOITyCKas
XOPOIIIO CYIIECTBEHHBIX HETOYHOCTEH B OTBETE Ha BOIPOC, IPABUILHO
MPUMEHSIET TEOPETUYCCKUE TOJIOKEHUS MPH PEIICHUH MPAKTUYCCKUX
BOTIPOCOB M 33J1a4, BJIaJIceT HEOOXOAUMMBIMU HaBBIKAMU M ITPHEMaMH HX
BBITIOJTHEHUSI.
O1eHKa «yIOBICTBOPHUTEIBHO» BBICTABISIETCS CTYACHTY, €CIIH OH
MMEET 3HaHWs TOJILKO OCHOBHOTO XapakTepa, HO HE YCBOMIJ €ro
YIOBIICTBOPUTEIBHO  JETajJeid, JIOMYCKAaeT HETOYHOCTH, HEJOCTAaTOYHO  IPAaBHIIbHBIC
(OpMYIIMPOBKYM, HAPYIICHUs JIOTHYECKOW IMOCIEA0BATEIbHOCTA B
W3JI0KEHUHU MIPOTPAMMHOT0 MaTepHalia, UCIBITHIBACT 3aTPyTHCHUS TIPU
000CHOBaHUU OTBETA.
O1eHKa «HEYIOBJICTBOPUTEIILHOY BBICTABIISICTCS CTYICHTY, KOTOPBIi
HE 3HACT 3HAYUTEILHOW YacTH MPOTPAMMHOI0 MaTepuaa, JOMyCcKaeT
HEYJIOBJICTBOPUTEIILHO CYIIECTBCHHBIC OIIUOKH, UMEET 3aTPYJAHCHUS MPU OTBETEC HA BOIPOCHI
u 000CHOBaHUU OTBETOB. Kak MPaBUIIO, OLICHKA
«HEYJIOBJICTBOPUTEIBHO» CTABUTCSI CTYACHTaM, KOTOpPbIE HE MOTYT
MPOJOJDKUTh ~ OOydeHHe ©0e3  JONOJIHUTENBHBIX  3aHATHH  TI0
COOTBETCTBYIOIICH JUCIUTUIMHE.

Ilpumepnan memamuka Kypcoevix paoom

. DIIEMEHTBI KNHETUYECKON TEOPUH Ia30B.

. NoH-unonpHOE B3aMMO/IEICTBIE B paCTBOPAaX 3JIEKTPOIUTOB.
. Kuneruka peakuuii B pacTBopax.

. OcHoBHBIE 3aKOHBI TepMOXUMUH. 3aKoH ['ecca.

. Kimaccuueckas teopus aJIEKTPOIIUTUYECKON JUCCOLIUALIIH.

. DnemMeHTapHasi TEOPHs AKTUBHBIX CTOJIKHOBEHHI.

. KuHeTnka nenHsIx peakuui.

. Teopust ak THBUPOBAHHOTO KOMILJIEKCA.

9. IIpuMeHEHNE OCHOBHOTI'O 3aKOHA KWHETHKH K CJIOKHBIM PEAKIIMSIM.
10. HekoTopsle cBe/IeHUs O pacTBOpax.

11. IIpaBuio ¢as.

12. Bropoii u TpeTuii 3aKOHbI TEPMOIUHAMUKH.

13. O6mue noHATHS TEPMOIUHAMUKH U YPABHEHUS COCTOSTHHUSL.
14. DneMeHThbl cTaTUYECKOW TEPMOJMHAMUKH.

15. IlpuMeHeHune BTOPOro 3aKOHa TEPMOJUHAMUKH.

03N N KW

Kpumepuu oyenxu Kypcoeoii pabomui

Ouyenka Kpumepuu oyenku

OtauvHo paboTa BBIMIOJIHEHA B COOTBETCTBUU C YTBEPKIACHHBIM TLIAHOM,
MOJTHOCTBIO PACKPBITO COJIEPIKAHNE KaXKIOTO BOTIPOCA, CTYICHTOM
chopMyIHpPOBaHBI COOCTBEHHBIE ApPTyMEHTHPOBAHHBIE BBIBOIBI IO
Teme paboTel. OdopmiteHre paboThl COOTBETCTBYET
npenbsaBisieMbiM TpeOoBaHusAM. [Ipu 3amure paboThl CTYACHT

39



CBO6OILHO BJIaACCT MAaTCpHUAJIOM U OTBCYACT HA BOIIPOCHI.

Xopoio paboTa BBIIOJIHEHA B COOTBETCTBUU C YTBEP)KICHHBIM IUIAHOM,

MOJHOCTBIO PACKPBITO COZAEPKaHUE KaXKIO0TO BOIpOCa.
HesnaunTenbHpie 3aMmedanus K opopmiieHuto padoTsl. [Ipu 3amuTe
paboTHI CTYJICHT BIIaIeeT MAaTEpPHaIoM, HO OTBEYaeT HE Ha BCE
BOTIPOCHI.

YJIOBHCTBOPI/ITGJILHO pa60Ta BBIITIOJIHCHA B COOTBCTCTBUU C YTBCPIKACHHBIM IIJIAHOM, HO

HE MOJIHOCTBIO PACKPBITO COJIEPIKAHHUE KaXkKIOTO BOIIPOCA.
CryneHToM He ceNlaHbl COOCTBEHHBIE BHIBOJIBI IO TEME PaOOTHI.
I'pyOsbie HenocTaTku B ohopmiieHnH padoThl. [1pu 3ammre paboThl
CTyZEHT ciabo BIaJeeT MaTepuaioM, OTBEUAET HE Ha BCE BOMIPOCHIL.

HeyI[OBJIeTBopI/ITeJILHO pa60Ta BBIIIOJIHCHA HE B COOTBETCTBHUU C YTBCPIKACHHBIM INIAHOM,

HE PaCKpBITO COIepPIKaHue KaKAoro Borpoca. CTyieHTOM He
CJIeJIaHbl BBIBOJIBI TI0 TeME pabOThL. ['pyOble HEAOCTATKH B
odopmitennun padotel. [Ipu 3amure padbOThI CTYJICHT HE BIIaJICCT
MaTepHalioM, HE OTBEYAeT Ha BOIPOCHI.

o

~

10.

11.
12.

Ilepeuensv 6onpocos K 3auemy
6 cemecmp

ATPETATHBIE COCTOSHUSA BELUECTBA. IIOHSTUE OF UAEAJILHBIX 1 PEAJIBHBIX TA3AX. OCHOBHBIE
[IOJIOXXEHUST MOJIEKYJISPHO-KUHETUYECKOM TEOPUM TA30B. PACHPENEJIEHUME YACTUIL[ II0
CKOPOCTSAM MX JABWXEHMUSA. CKOPOCTU: HAUBOJIEE BEPOSITHAS TIPU JAHHOW TEMIIEPATVPE,
CPEJIHAST APUGMETUYECKAS U CPEJIHSISI TEOMETPUYECKASL.

VYpaBHEHHE COCTOSHUS UACAIBHOIO Tra3a. BeIBOJ yHUBEpCanbHOM ra30BOM MOCTOSIHHON. M30Tepma
UJICAIBHOTO Tas3a.

OcHoBHbBIE 3aKOHBI HealbHbIX ra3zoB: boins- Mapuorra, lapns, [eii-Jlroccaka. M3orepmsl,
1300apbl ¥ N30XOPHI UCATbHBIX T'a30B.

Peanbuble ra3pl. YpaBHeHue Ban-nep-Baansca. M3orepma peansHoro rasza. Ilonstue o
KpUTHYECKHUX NapaMeTpax. [IpuBeneHHble mapaMeTpsl.

I"a3oBble cmecu. 3akoH [lanbroHa. [lapiuanbHble BETUYHHBI.

XKunkoe cocrosHue. lloBepxHOcTHOE HaTsbKeHME KUAKOCTEH. [lOBEpXHOCTHO-aKTUBHBIE U
MIOBEPXHOCTHO-HEAKTUBHbIE BellecTBa. Bs3kocTh, KodpduiueHt Bs3kocTH. KuHemaTnueckas
BA3KOCTb, TEKY4ECTb.

Hcnapenne n KMIeHue )XUIKOCTEH.

TBepnoe cocrosiHue. OCHOBHBIE CBOMCTBA TBEPABIX BELIECTB. AHU30TONMS TBEPABIX BEIIECTB.
[InaBnenue u orBepaeBaHue BemiecTB. OCHOBHbBIE THUIBI KPUCTAJUIMYECKUX PEIIETOK. YTPYrocTh
napa HaJl TBEpAbIMU TEJIAMHU.

OcHOBHbIE MOHATUS U BEIWYMHBI TepMOAMHAMUKH. CHcTeMa B TepMOJWHAMUKeE. THIBI CUCTEM.
da3a, KOMIIOHEHT, MapaMeTpbl, QYHKIIMHU COCTOSIHUS. IHTEeHCHBHBIE M SKCTEHCUBHBIE ITApaMETPHI.
AbcomotHas  Temneparypa. DyHkunuu cocrosiHusA. [lonstue mpomecca. PaBHOBecHOe,
CTallMOHAPHOE M TMEPEeXOJHOE COCTOSHHS cucTeMbl. Lluknanueckue mporeccsl. OOpaTHUMble U
HeoOpaTHMBble MPOIIECCHI.

Hynesoit 3akoH TepMoinHaMuky. PaBHOBecue. 3aKOH TEPMUYECKOTO PAaBHOBECHS.

Pabota mpornecca. 3mepenue paboThl B pa3IMUHBIX Tpolieccax. PaboTa pacmmpeHus uacabHBIX
ra3oB B U30TEPMHUUYECKHUX, N300apHBIX, H30XOPHBIX U aIMa0ATHUYECKUX MPOIECCaX.
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13.
14.
15.
16.
17.
18.
19.
20.
21.

22,
23.

24,

25.
26.

217.
28.
29.
30.
31.
32.
33.
34.
35.
36.
37.

38.
39.

40.
41.
42.
43.

44,
45.

[TepBorit 3akoH TepMoauHaMuKH. CMBICT €ro, OCHOBHBIC (hopmynupoBku. [loHsATHE BHYTpeHHEH
sHepruu. MareMaTuueckoe BhIpaKEHHE MEPBOro 3aKOHA TEPMOIMHAMUKHU.

[lepBbiii 3aKOH TEPMOJUHAMUKHU ISl H300aPHBIX M M30XOPHBIX MPOLIECCOB. DHTaNbIUA. TemioTa
MIPU IOCTOSIHHBIX JIaBJICHUH U 00bEME.

TennmoemkocTs. CpeniHsis TermaoeMKocTb. MosisipHas TerioeMKocThb. Cp u Cy.

Tepmoxumus. 3akon ['ecca. [lonstue, popmynupoBka.

Pacuersl TemnoBbix a(dexToB xumuueckux peakuuid. [lepBoe crnenacrBue u3 3akoHa [ecca.
[TonsATHE TEIIIOEMKOCTH 00pa3oBaHus. ATOMHAs TEIIOTa 00pa30BaHMS.

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

OHeprus XUMHUECKUX cBsizel. TpeTwe ciiefcTBue U3 3akoHa ['ecca.

Bropoe Hauano tepmoanHaMuku. 3aaauu, pemaemsle 1 U 2 HavainoMm TepMoauHaMuku. IloHsTue
CaMOIIPOU3BOJIbHBIX IIpo1ieccoB. POPMYIUPOBKH 2 3aKOHA TEPMOIMHAMUKH.

[TpuHuMn nelcTBUA TEIJIOBOM MalIMHbl. BbIBOA TepMoarHaMUYecKOro KO3 GUIMeHTa MOJIe3HOT0
nercTBus (K.I.11.).

Oo6patumslii uka Kapao. Marematuueckoe BbIpaxxeHHe 2 3aKOHA TEPMOJIMHAMUKUA. DHTPOIUSL.
[lonsitTue 00 »SHTponuH. DHTPONMS KaK Mepa HalpaBICHHOCTH IIpolecca M Ipeaena ero
MIPOTEKAHUS.

®opmyna bonpimana. DHTpoUsS 00paTUMBIX U HEOOPATHMBIX MPOLECCOB. MI3MeHeHne SHTpOnHU
B HEKOTOPBIX PaBHOBECHBIX IpOIIECcCaX.

OOm1re COOTHOIICHUSI.

Xapakrtepuctuyeckue (pyHKIUUA U TEPMOJUHAMHYECKHE TOTeHIIMaNbl. DHeprus ['ensMronpia uim
M30XOPHBIN IOTEHIHAIL.

Oueprusa ['ub6ca wnu u300apHbIi NoTeHnuan. Kpurepuu camMonpou3BOIBLHOTO MPOTEKAHUS
mporecca.

dF u dG kak Mepa paBHOBeCHSI.

VYpaBuenus Macksesia.

Tperse Hayamo TEepMOAMHAMHMKH WM TeruioBass Teopema HepHcra. MakcumanbHas paborta u
XUMHUYECKOE CPOJICTBO.

[Tonstue o pactBopax. PacTBopuTens u pacTBoOpeHHOE BeliecTBo. Knaccudukamms pacTBOpoB Mo
arperatHomy coctosiHuto. ConbBartanus. CriocoObl BbIpaKeHHsI KOHIIEHTPALlUU PacTBOPOB.
CymHoCTb nporecca pacTBOPEHHUS.

PacTtBoprMOCTh Ta30B B KUAKOCTAX. 3akoH ['€HpM M ClIeACTBUS M3 HEro. 3aBUCHUMOCTb
PacTBOPUMOCTH OT TEMIIEPATypbl U HaJW4HUsl MOCTOPOHHUX MpUMecei. PacTBOPUMOCTBH TBEpIbIX
BEIIIECTB B JKUJIKOCTSX.

B3aunmMHast pactBopuMoOCTb kujkocTeld. [IpuMep orpaHMueHHON pacTBOPUMOCTH ABYX KUIAKOCTEH
(cuctema aHWJIMH — BOJIA).

Paszb6aBnennsie pactBopsl. Juddysus u ocMoc B pacTBoOpax.

Ocmoc. OcmoTtnyeckoe naBieHue. MeTopl n3MepeHusi OCMOTHYECKOTO 1aBJICHUS.

[lonmxenue pAaBieHUs HaCBILIEHHOTO mnapa pactBoputensd. IlepBeiii 3akon Payns, ero
MaTeMaTHYeCKOe BhIPAKEHHE.

Temneparypsl 3aMep3aHus U KUIIEHUs pacTBOPOB. Bropoii 3akoH Payis.

CroiicTBa pa30aBieHHBIX pacTBOpoB. 3akoHbl Payns, ['enpu, Bant-T'odda. I'paduyeckoe
npeAcTaBieHue 3akoHa Payms.

[TonoxxurenbHbIe U OTPULIATEIbHBIE OTKIIOHEHHS OT 3aKoHa Pays.

AxTuBHOCTH. KOO PUIMEHT aKTUBHOCTH.

Jluarpamma paBHOBECHs KHJIKOCTh — Hap B OuHapHbIX cucTemax. llepsbliit 3akoH KonoBasoBa.
JnarpaMmMa «aaBjieHUE — COCTaB cucTeMbl». [IpaBuiio peryara.

@pakuuroHHas neperoHka. VMcmapenue u KoHAEHcallds pacTBOPOB Ha JMarpaMMme «Temieparypa
KHUIIEHUSI — COCTaB PacTBOPay.

Bropoii 3akoH KoHoBanoBa. A3e0TpOITHBIE paCTBOPHI.

Cuctembl Tomorennsle U rereporernble. ®aza. Kommnonent. Crenenb cBoOObI B (U3NYECKUX U
XUMUYeCKux cuctemax. [IpaBuio ¢as.
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46.
47.
48.

N~ WN

10.

11.
12.
13.
14.

15.
16.
17.
18.
19.
20.

PaBHOBeCHE B OJHOKOMIIOHEHTHBIX CHCTEMaX. JlnarpaMma COCTOSIHHSL BOBI.

PaBHOBecHe B OTHOKOMIIOHEHTHBIX cHCTeMax. JlnarpaMMa COCTOSIHUS CEPBI.

PaBHOBeCcHE B JIBYXKOMIIOHEHTHBIX CHCTeMax. IIOHSATHE O TEPMHYECKOM aHaiause. Jluarpamma
maskoctu Bi-Cd

Kpumepuu OUECHKU Oomeema Ha 3aueme

Ounenka Kpurepun orBera

3auTeHo ['mybokoe u xopoiiee 3HaHWE U MMOHMMAHHME MPEIMETa, B TOM YHUCIE
TEPMHUHOJIOTUU u OCHOBHBIX MOHSITHIA; TEOPETUUECKHUX
3aKOHOMEPHOCTEH; (bakTHIecKuX JTAHHBIX; 00CTOSITENTbHBIH,

JIOTMYECKUI U TPAMOTHBIN OTBET BO BPEMsI CIIauH 3a4UeTa; yIACIbHBIH BEC
OLIMOOK MPU KOHTPOJILHOM T€CTUpOBaHUU — He Oosee 50%.

He3zaureno Cnaboe 3HaHuE OCHOBHOW TEPMHUHOJIOIMH, TEOPETHUECKUX
3aKOHOMEPHOCTEH, (PaKTHYECKUX JaHHBIX, OIIMOOYHBIN OTBET HA
3a4eTe; yJAeNbHBIA BEC OMMUOOK MPH KOHTPOJIHLHOM TECTHPOBAHUU —
6omee 50%.

Hepeueub B60NPOCO6B K IK3AMEHY

7 cemecmp
IToBepxHOCTHBIE sBieHUSA. AncopOuus. OCHOBHbIE MOHATHA. AJCOpOeHT, ajacopbar. YienbHas
ITOBEPXHOCTb.
Tunsl aacOpOIIMOHHBIX B3aUMOICHCTBUI.
N3otepmsl ancopbuuu. YpasHenue ['enpu.
N3otepmsl ancopbuuu. Ypasaenue Jlenrmiopa.
AncopOuus cMecH rasos.
VYpaBHeHHE N30TepMBI aJicopOLinu mapoB - ypaBHeHue bOT.
Onexrpoxumus. Benenue B anekrpoxumuto. [IpoBoanuku 1 u 2 poxa.
Kraccudeckas Teopus 31€KTPOIMTHYECKON AUccoUanu. SIBIeHUs, XapaKTepHbIE AJIs1 paCTBOPOB
AJIEKTPOJIUTOB: OCMOTHYECKOE JIaBJICHHE, JaBJI€HHE Iapa HajJ pacTBOPOM, TEIUIOBOM 3¢ dexT
HEUTpaIN3aluu U JIp. SBICHUS.
OcCHOBHBIE TIOJIOKEHUS TEOPUH IEKTPOTUTHUECKON nucconnanuu Appennyca. HemocraTtku ee.
HNon — nunosbHOE B3aMMOJEHCTBHE B PACTBOPAX 3JIEKTPOJIUTOB. DHEPrus KPUCTAIUIMUECKON
pELIETKN.
OHeprus coJbpBaTalUy.
PeanpHas u xuMu4eckast 3SHEpruu CoJIbBaTaIUH.
OHTpOIUs COJbBATALlMU U YUCIIA COJIbBATALlUU NOHOB.
HNoH-noHHOE B3aMMOJEWCTBHE B pPACTBOPAX DJJIEKTPOIUTOB. TEpPMOIMHAMMYECKOE OIMCAHUE
PaBHOBECHUM B pacTBOPax dJIEKTPOJIUTOB.
Pacrnipenenenrie HOHOB B pacTBOPE 3JEKTPOIUTA U MOTEHLIMAT HOHHOU aTMOC(hEepHI.
Teopus Jlebas — ['tokkemns 1 KOAPPHUIUEHT aKTUBHOCTH.
[Tpumenenue Teopuu Jledas-I tokkens Kk ciiabbIM AJIEKTPOIUTAM.
HepaBHoBecHbI€ IBJICHUS B paCTBOPax 3MeKTposinToB. O01Ias XapakTepuCTHKA.
Juddy3us u Murpanusi HOHOB.
N3mepenue 37eKTponpoBOJHOCTH. Y I€IIbHAs 3JIE€KTPOIPOBOAHOCTb.
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56.

57,

58.

59.

. ODKBUBAJICHTHAs1 AJIEKTPONPOBOAHOCTh. 3akoH Kosbpayina.

Hucna nepeHoca.

3aBUCUMOCTh MOABM)XHOCTH, 3JIEKTPOIPOBOJHOCTH U YKCEN IEpeHoca OT KOHIeHTpauu. JhdexT
penakcanuu u dekrpodopernueckuii 3¢ dekt. 3akoH pasBeneHus OcTBanbaa.

TepMoauHaMUKa 3JIEKTPOXUMUYECKUX IJIEMEHTOB.

Bo3HHKHOBEHUE JBOMHOIO 3JIEKTPUUYECKOTO CIIOA.

DIEeKTPOXUMHUYECKHUE AIEMEHTBI. DiIeKTpruyeckas cuiia. CKauky MOTeHIMana.

CrpoeHue rpaHullbl AIEKTPOI-PACTBOP.

BennuunHa u 3HaK 3JIEKTPOJHOr0 NOTEHIMAIA.

N3mepenue D/IC.

3aBUCHMOCTh  3JIEKTPOAHOIO IOTEHUMana OT KOHLEHTpauuu pactBopa. CraHmapTHBII
3JIEKTPOJHBIN NIOTeHIMAL. Y paBHeHue HepHcra.

DJIEKTPO/Ibl CPAaBHEHUA. DNEKTPO bl 1 U 2 pona.

OKHCINTENBHO-BOCCTAHOBUTEIbHBIE AIEKTPOIbI. ["a30BbIE AIIEKTPOIBI.

DIEeKTPOXUMHUYECKHUE IIEMEHTHI U 1enu. KOHIEHTpallmOHHbIE 371€MEHThl. XHUMHUYECKHUE 3JIEMEHTHI.
[TonsiTne XUMHYECKOM KUHETHKHA. KHHETMYECKHI W TEPMOJMHAMUYECKHI IMOAXOIBl K
PacCMOTPEHHIO CKOPOCTU XUMUYECKON PEaKLUU.

Cxopocth xuMmHu4eckoi peakuuu. OCHOBHBIE TOCTYJAThl XMMHUYECKOW KHHETHKU. CpemHsis u
HCTHUHHAs CKOPOCTH.

Kunernyeckas kimaccupukamnus peakuii. MoJeKyJIspHOCTh M MOPSIOK peakuuu. PaccMoTpeTs Ha
npuMepax.

Kuneruka nHeobparumoini peakuuu 1 mopsiaka.

KuneTtnka HeoOpaTuMon peakiuu 2 mopsiaKa.

Kunernka HeoOpaTUMO peakuu N-20 MOpsIIKA.

JIBycTOopoHHUE peakuuu | U 2 OopsIKOB.

[TapamtenpHble peakuu.

[TocnenoBarenpHbIE peakuy.

ConpsiKkeHHbIE peaKIuy.

BnusiHne remneparypsl Ha CKOPOCTh pEeaKIIUU. DHEPTHsl aKTUBALIMK. Y paBHEHHE AppeHuyca.
[emnnbie peakiuu. [IpocThie 1 pa3BeTBIECHHBIC IIETTHBIC PEAKIIHH.

Karanutnueckue peakuuu. Krnaccudpukamus xumudeckux mporeccoB. OCHOBHBIE TOHATHUSA
KaTajausa.

['oMOreHHbIe KaTANTUTHYECKUE PEAKIUU.

KucnorHo-ocHOBHOM Katanu3. Teopust KUCIOT U OCHOBaHUM.

Knaccudukaiys THIOB KUCIOTHO-OCHOBHOTO KaTalln3a.

Kunerunka peakuuii KUCIOTHO-OCHOBHOTO KaTanu3a. ConeBbie 3PEeKThI B KaTaause.

Pa3Butue yuennii o rereporeHHOM KaTtayiuse. CTaguu TeTepOreHHbIX KaTaTUTHYECKUX MPOLECCOB.
AKTHUBaIUS B T€TEPOT€HHBIX KAaTAIUTUYECKHUX MPOIIECCaX.

['eTeporenHble KaTAIUTUYECKHUE PEAKIINH.

OcHOBHbIE TOHATUS KaTajlM3a: CPOJCTBO K KaTalu3aTtopy, HW30MpaTeNbHOCTh JEHCTBHS,
OTpaBJICHUE U T.J.

[ToTennmanpHble KPUBBIE 11 HEKATATUTUYECKUX TOMOTEHHBIX U KATAIUTUYECKUX TEeTEPOTCHHBIX
peaKkuui.

AxTtuBupoBaHHas ancopOmusa. Kwunetmueckas u  auddy3noHHbIE 007acTH  TeTepOTreHHO-
KaTaJINTUYECKOr O MpoIiecca.

KuneTnka reTeporeHHbIX KaTATUTHYECKUX PEaKIMi B CTaTUYECKHUX YCIOBHSIX (pearupyeTr OJIHO
BEILIECTBO U MPOIYKTHI PEAKI[UU HE TOPMO3AT MPOIIECC).

Kunetnka mporieccoB, B KOTOPBIX pearupyeT OJHO BEIIECTBO U MPOAYKT PEAKIIUA TOPMO3UT
IpoLecc.

WctrHHAS 11 KaXKyascs SHEPTHs aKTUBAIIUU T€TEPOTEHHBIX XUMUUECKUX PEaKIIUM.
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IIpumepsbl 3K3aMeHANMOHHBIX OWJIETOB
UHI'YIHICKHUA T'OCYJAPCTBEHHBIV YHUBEPCUTET
JK3aMeHANMOHHBbIN OmteT Ne 1

[TOo KyPCY «PUBHUYECKAS XWUMW»

IJIS CTYVIEHTOB 4 Kvpca CHeHHAJLHOCTH «XHUMUA (0aK)»

Bonpocbl. 1. YpaBHeHue coCTOSHUS HJCAIbHOTO ra3a. BbIBOJI yHUBEpcaabHOW Tra30BOI
oCTOsIHHOM. M30TepMa naeanbHOro rasa.

2. TerumoemkocTh. CpefHsis TEIII0eMKOCTh. ModsipHas TerioeMKocTh. Cp 1 Cy.

3. Huarpamma paBHOBecHS KHIKOCTh — Map B OMHapHbIX cuctemax. [lepsblit 3akon KonoBaona.
Junarpamma «1aBjieHUE — COCTaB cuctembly. [IpaBuio peryara.

buiier paccMoTpeH 1 yTBEpK/IeH Ha 3acelanuu Kadeapbl

3aB. kadeapoii, mpodeccop A.M.Canamos

UHI'YUICKUA FOCYI[APCTBEHHLIﬁ YHUBEPCHUTET
IK3aMeHANMOHHBIN OmteT Ne _2 (yacthb 1)

I[TOKYPCY «@®PUBHMUYECKAS XUMMS»

JJIS CTYIEHTOB 4 Kypca CHeHHAILHOCTH «XHUMHH (0aK.)»

Bonpocbl.l. OcHOBHBIE 3aKOHBI HJ€aTbHBIX Ta30B: boiins- Mapuotrrta, [apns, Teii-Jlroccaka.
N3oTtepmsbl, n300apbl 1 H30XOPHI UCATBHBIX T'a30B.

2. Pabora mpomecca. M3mepenne paboThl B pa3iMYHBIX IMpolleccax. Pabora pacmupeHHs
UJealbHBIX Ta30B B U30TEPMHUECKUX, M300aPHBIX, U30XOPHBIX U aAMa0aTHUYECKUX MPOIECccax.

3. Jlmarpamma paBHOBECHS JKUIKOCTh — Iap B OMHapHBIX cuctemax. [lepsrrit 3akon KoHoBasoBa.
JnarpaMmMa «aaBJieHHE — COCTaB cucTeMbl». [IpaBuiio peryara.

buser paccMOTpeH U yTBepK/IeH Ha 3acelaHuu Kadepbl

3aB. kadenpoii, mpodeccop A.M.CanamoB

Kpumepuu OUCHKU omeema Ha IK3dMEHe

4-GannpHas MIKana IMTokazatenu Kpurepun

(YpoBeHb
OCBOEHUS)
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O1ianyao

(TIOBBIILIEHHBIH
YPOBECHb)

Xopoio

(6a3oBwIit
YpOBEHB)

Y 10BIETBOPUTEID
HO
(moporoBsIit
YpOBEHB)

Heynosnersopure
JIBHO
(YpoBeHb He
copMHpOBaH)

=

ITonHOoTa WM3MOXKEHUS
TEOPETUUECKOTO
Marepuana;

[TonHoTa u
MPaBUILHOCTh
peleHus
MPaKTUYECKOTro
3a1aHus,
[IpaBUILHOCTE W/WIIH
apryMEHTUPOBAaHHOCT
b W3JI0KEHUS
(Tmocne1oBaTeIbHOCTD
NeNCTBUI);
CaMOCTOSITETLHOCTD
OTBETA;

Kynerypa peun;

U T.J.

CryaeHTOM JaH TOJHBIM, B JIOTHYECKOM
MOCIIEZIOBATEILHOCTH Pa3BEPHYTHIM OTBET
Ha TIOCTaBJIEHHBIH BONpPOC, TAE€ OH
MIPOJIEMOHCTPUPOBAT 3HAHUS TIpeIMeTa B
MOJTHOM 00beMe Y4eOHOW MpPOTrpaMMBl,
JIOCTaTOYHO rIy00KO OCMBICITUBAET
JTUCIUILINHY, CaMOCTOSITEINILHO, u
HCYEPITBIBAIOIIIEC OTBEUAET Ha
JIOTIOIHUTEJIbHBIE ~ BOMPOCHI,  MPUBOAUT
COOCTBEHHBIC TPUMEpPHI MO MPOOIEMATHKE
MIOCTABJIEHHOTO BOIpOCa, permn
MIPEIJIOKEHHBIC TIPAKTHUECKUE 3adaHus 0e3
OLIMOOK.

CryneHTOM J1aH pa3BEpHYTHI OTBET Ha
IIOCTaBJIEHHBIM  BOIPOC, TH€  CTYACHT
JI€MOHCTPHUPYET 3HAaHUs, IPUOOPETEHHbIC HA
JEKIIMOHHBIX M CEMHMHAPCKUX 3aHATHUSAX, a
TaK)K€ ITOJIYyYEHHBIC IIOCPEACTBOM U3Yy4YCHUS
00s3aTeNbHBIX Y4E€OHBIX MaTepHaloOB 110
KypCy, HAcT apryMEHTHUPOBAaHHBIE OTBETHI,
IIPUBOJUT IIPUMEPBHI, B OTBETE IIPUCYTCTBYET
CBOOOJHOE  BJIQJICHUE  MOHOJOIMYECKOU
peYblO, JIOTUMHOCTh M IOCJIEI0BATEIbHOCTh
orBeTta. OHAKO JOIYCKAETCsl HETOYHOCTh B

OTBETE. Pemmn IIPEIJIOKECHHBIE
MpaKTUYECKHe 3aJaHusi C HeOONbIIUMU
HETOYHOCTSMH.

Crynenrom JlaH OTBET,
CBUJICTEIBCTBYIOLUN B OCHOBHOM O 3HAHWUHU
MPOLIECCOB M3y4aemMon JHUCIATUINHBI,

OTJIMYAIOIIMNACSA HEIOCTAaTOYHOM TiIyOuHOU
U TIOJHOTOW PACKPBITHS TEMBI, 3HAHHEM
OCHOBHBIX ~ BONPOCOB  TEOpUH,  Ci1abo
cOpPMUPOBAHHBIMH  HaBbIKAMHU  aHaIM3a
SBJICHUH,  IPOLIECCOB,  HEIOCTATOYHBIM
YMEHHUEM  JaBaTb  apryMEHTHPOBAaHHBIE
OTBETHI " IPUBOJUTH IIPUMEPBI,
HEJOCTATOYHO  CBOOOJHBIM  BJaJ€HUEM
MOHOJIOTMYECKOW pPEUYbl0, JIOTUYHOCTBIO M
IIOCJIEI0BATEIbHOCTHIO OTBETA.
JlomyckaeTcst  HECKOJbKO  OmMOOK B
CoJIepKaHUU OTBETa " pelieHnn
MPAKTUYECKUX 3aJaHHI.

CTYI[CHTOM JaH OTBCT, KOTOpBII71 COACPIKUT

psan CEpPBE3HBIX HETOYHOCTEH,
OOHapyKUBAIOIIMI HE3HAHWE MPOLIECCOB
n3y4aeMoi peIMETHOM obrnactu,

OTJIMYAIOIIUNCS HErJIyOOKUM PpacKpbITHEM
TE€Mbl, HE3HAHWEM OCHOBHBIX BOIIPOCOB
TEOpPHH, HEC(HOPMHPOBAHHBIMU HABBIKAMHU
aHaJIu3a SIBJICHUMH, MPOLIECCOB, HEYMEHHEM
JaBaTh  ApryMEHTHPOBAHHBIE  OTBETHI,
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c1a0bIM  BJaJIcHUEM  MOHOJIOTHYECKOM
peublo, OTCYTCTBUEM  JIOTUYHOCTH U
MOCJIENOBATEIHLHOCTH. BriBoIBI
MOBEPXHOCTHHI. PerieHne mnpakTUYECKUx
3a/IaHA HE BBIMOJHEHO. T.e CTyAeHT He
CIOCOOCH OTBETHTH HA BOIPOCHI JAXKE MPHU
JOTIOJTHUTEIBHBIX ~ HABOJSIIMX — BOMPOCAX
Mpeno1aBaTelis.

9. VYEBHO-METOJINYECKOE 1 HTHOOPMALIMOHHOE OBECITEYEHUE
JTACIHATLITAHBI

9.1. YueOHas sureparypa:
a) OcHoBHas:

1. 'epacumos fA.U. u ap. Kypc duznueckoit xumuu.M.: Xumus.1969,1.1;1970,1.2.

2. Kupees B.A. Kpartkuii kypc puznueckoit xumun. M.: Xumus, 1978

3. Epemun E.H. OcHOBBI XMMHUECKON KUHETHKHU. YuebH.mocobue. M.: Beiciias 1mkomna,1976.

4. Jamackun b.b., [Terpuit O.A. Dnexrpoxumus. YueOH.mocodue. M.: Beiciias mkoma, 1987.

5. Kaprymmnckas A.W. u ap. CO0pHUK 3a71a4 110 XUMUYECKOU TepMoanHaMmuke. M.: Beicias mikona, 1983.
6. Kucenesa E.B. u np. COopHUK TpuMepoB U 3a1a4 1o ¢puzndeckoit xumun. M.: Beicmas mkona, 1983.
7.Kpatkuii crpaBOYHHMK (U3MKO-XMMHYECKUX BEIWYWH, moj.penakiuerd PaBnmens A.A. u [loHomapeBoii
A M. JI.: Xumus,1983.

0) 10MOTHUTEILHASI JTUTEpaTypa

1.ITontopak O.M. Tepmonnnamuka B pusnueckoit xumuu. M: Bricias mikona, 1991

2.Ilpaktnueckue paboTel mo ¢usnueckoi xumuu. Ilon penakuumeit Mumenko K.II., PaBmens 3.A.A.,
[Tonomapesoii A.M. JI.: Xumusi,1982.

4 Ilpaktukym no ¢usudeckoit xumuu. Ilox penakuueit bynanosa B.B. u Bopo6sesa H.K.

M: Xumus, 1986.

5. HoBocenosa A.B. MeTopl nccnetoBanus reTeporeHHbix cucreM. M.: Beicias mikosta, 1980.

9.2. UnTepHeET-pecypchl

http://c-books.narod.ru/pryanishnikovl 2 1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru

http://chemistry.narod.ru
http://www.media.ssu.samara.ru/lectures/deryabina/index/html
ChemSoft 2004

NoabkowhE

9.3. IlporpammHoe o0ecrieyeHmne

VYHuBepcurer  o0ecrniedeH  HEOOXOAMMBIM  KOMIUIEKTOM  JIMIIGH3MOHHOTO M CBOOOIHO
pacrpoCcTpaHsAeMOro NpOrpaMMHOro 00eCIeueH s, B TOM YUCJI€ OT€YECTBEHHOIO IIPOU3BO/ICTBA.

Kaxnplii oOyuatomuiics B TedeHHE Bcero mnepuoja oOyueHHs oOecreueH WHIUBHYaIbHBIM
HEOTpaHUYEHHBIM JOCTYIOM K 3JIEKTPOHHON HH(OPMaIlMOHHO-00pa30BaTENbHON Cpelie YHUBEpCUTETA W3
000 TOYKH, B KOTOPOI UMEETCs TOCTYI K MH(POPMAIIMOHHO-TEIEKOMMYHUKAIIMOHHOM ceTn « HTepHeT»
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http://c-books.narod.ru/pryanishnikov1_2_1.html
http://alhimic.ucoz.ru/load/26
http://www.chem.msu.su/rus/teaching/org.html
http://www.xumuk.ru/
http://chemistry.narod.ru/
http://www.media.ssu.samara.ru/lectures/deryabina/index/html

KaK Ha TEPPUTOPUHU YHUBEPCHUTETA, TaK U BHE €€.

YHuBepcurer 00ecnedeH CIeIyIoIUM KOMIUIEKTOM JTUIIEH3MOHHOTO IPOrpaMMHOT0 00ecrieyeHUsl.

1. JluuensuoHHoe nMporpaMMHoOe obOecrieueHue, ucnoib3zyemoe B Uarl'y

1.1. Microsoft Windows 7

1.2. Microsoft Office 2007

1.3. IIporpammusiii kommiekc MMUC “Busyanpaas Ctyaus TectupoBanus’™

1.4. Antuupycnoe 10 Eset Nod32

1.5. CopaBouno-nipaBoBasi cuctema “Koncynbrant”

1.6. CropaBouno-nipaBoBasi cucrema “I"apant”

Hapsiny ¢ TpaauiiMOHHBIMU W3IaHUSIMH CTYJICHTHI U COTPYAHUKH UMEIOT BO3MOXXHOCTH IOJI30BAaThCS
3JIEKTPOHHBIMU MMOJTHOTEKCTOBBIMU 0a3aMM JTaHHbBIX:
Tabauua 9.1.

Ha3BaHue pecypca CcpLIKa/mocTyn

OnekTpoHHass  OubOnmoreka onnaiiH «EamHoe  okHo k| http://window.edu.ru
00pa3oBaTeIbHBIM pecypcam»

«O0bpazoBarenbHbIil pecypc Poccum» http://school-collection.edu.ru
denepanbHblii  00pa3oBaTeNbHBI  MOpTAT:  yupekaeHws, | http://www.edu.ru —

nporpammsl, cranaaptel, BY3s1, Tectol EI'D, [TA

depepanbhblii  HeHTp — MHGOpPMAIMOHHO-00Opa3oBarenbHbIX | http://fcior.edu.ru -
pecypcos (OIITUOP)
ObC  "KOHCVYJIbTAHT  CTYJEHTA". Onextponnas | http://polpred.com/news

OuOIMOTEKa TEXHUUECKOTO By3a

WznatenbeTBo «JlaHby. DIEKTPOHHO-OMOIMOTEUHAS CHUCTEMA http://www.studentlibrary.ru -

http://rvb.ru —

Pycckas BupTyanpHas Onbmmnorexa

UznarenbctBo «JlaHby. DNeKTpOHHO-OUOIMOTEUHAs cCHCTEMA http://e.lanbook.com -

ExxenenenbHuk Hayku u oOpa3oBanus FOra Poccun «Akanemus»

http://old.rsue.ru/Academy/Archives/I
ndex.htm

Hayunas snextponHas Oubnuoreka «e-Library»

http://elibrary.ru/defaultx.asp -

OnekTpoHHO-O0ubanoTeynas cucrema IPRbooks

http://www.iprbookshop.ru -

DJEeKTPOHHO-CIIPAaBOYHAsl ~ CHCTeMa JIOKYMEHTOB B  cdepe

obpazoBanus «MHPOpMUOY»

http://www.informio.ru

I/IH(l)OpMaI_H/IOHHO-HpaBOBaSI CcHuCTEMa «KOHCYJ'ILTaHT-HJ'II-OC»

CereBas BCpCuUs, AOCTyIIHAa CO BCEX

KOMITBIOTEPOB B KOPIOPATUBHOM CETH
Narl’y

CereBast BepcHs, JTOCTYyIIHA CO BCEX
KOMITBIOTEPOB B KOPIOPATUBHOM CETH
Nuarl’y

HNudopmarmonHo-nipaBoBas cuctema «['apant

DneKTpoHHO-O0nbMoTeuHas cucrema «HOpai» https://www.biblio-online.ru

10. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUME JUCHUIIJIMHBI

TpeGoBanust K ayaMTOPUU JJs JIEKUMOHHBIX M TPAKTHUECKUX 3aHATHH: OeciiymHas cBeTjas
ayIUTOPpHUS Ha 25 MOCAT0YHBIX MECT C JOCKOM.

TpeboBanust Kk ayTUTOpHHU 151 JTaOOPATOPHBIX 3aHATUI: 1aboparopus 60-70 M? ¢ BBITSDKKO#, OGIINM
MECTHBIM (HaJl MIECThIO paOOYMMH CTOJIaMHU ) OCBELIEHUEM, KaHATTu3aluel (X0JI0/IHas U Topsiuas Boja).

TpeGoBanust K CHeHUATU3UPOBAHHOMY OOOPYIOBAHMIO: BBITSHKHOM IIKad, XMMHUYECKH CTOMKas
pakoBUHA, LIECTh J1a0OPAaTOPHBIX CTOJOB CO CTOMKHUM MOKPBITUEM, OJIUH CTOJ IpernojaBaTesis, IBeHaIaTh
71a00paTOPHBIX CTYNBEB, 10CKA, TEXHUYECKUE U AaHAIUTHYECKUE BECHI.
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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/

Teopernyeckuii Kypc:
Jlexuuu, npe3eHTanuu
KoHTponbHbIe TeCThl — AUCKH U OyMaXKHBIN BapuaHT.
Crnrcku BOIIPOCOB ISl IPOBEACHUS KOJUIOKBUYMOB.
TaGnuue! - TucK 1 OyMakHBIM BapraHT O0JIbIIOrO opmara.
BapuanTsl 3ajaHuii 17151 KOHTPOJIBHBIX padoT.
BapuanTel 3amaHuil A7 CaMOCTOSITENBHOW pacyeTHOM paboThl (CHenuanbHO pa3paOOTaHHBIN |
W3JaHHBIM IPAKTUKYM U1l CTYJEHTOB).
HaGop peakTuBOB 1 000pyJ0BaHUS IS IEKITUOHHBIX OIBITOB.

Sk~ wd P

~

JlabopaTopHbBIi NPAKTUKYM:
1. Tematnka W omnucaHue abOpPaTOPHBIX pabOT (CHeruaNTbHO pa3pabOTaHHBIA ¥ W3IaHHBIN
71a00paTOPHBII MPAKTUKYM IS CTYICHTOB XUMHUYECKOTO HAIIPABIICHHUS).
Habop xuMuyeckux peakTUBOB K Kax10# J1abopaTopHOii paboTe.
3. JlabopaTopHbIe yCTaHOBKH, 000pYyIOBaHUE.

no

11. METOJUYECKHUE YKA3AHUSI 151 OBYYAIOIUXCSI IO OCBOEHUIO
JUCUMIIINHBI

Hucuunnuna «Pusznyeckas XUMUS» HampasieHa Ha GpopmupoBanue komnerenuuit: YK-6, OIIK-4, I1K-
6, I[IK-7.

[IpoMexyTouHas aTTecTalus MPeAnoiaraeT 3a4eT U SK3aMeH.

[Tpuctynas K U3y4eHHUIO JUCUUILUIMHBI, HEOOXOAUMO B MEPBYIO OYEpe/lb 03HAKOMHUTHCS C COAEPKaHUEM
paboueii mporpammsel qucuuruiiHabl (PTTT).

Jlexuuu UMEIOT LEeNbI0 JaTh CHCTEMATU3MPOBaHHbBIE OCHOBBI HAYYHBIX 3HAHUI.

[Tpu n3yuennu u npopaboTKe TEOPETUYECKOI0 MaTepruaia HeoOX0IUMO:

- TIOBTOPUTH 3aKOHCIIEKTUPOBAHHBIM Ha JICKIIMOHHOM 3aHSITHH MaTepHal U JOMOJHUTh €r0 C Y4eTOM
PEKOMEHIOBaHHOM 1O JIaHHOM TEME JINTEPaTypPhI;

- IIPU CaMOCTOSATEIbHOM U3yYEHUHU TEOPETHUUECKON TEMBI CIIeNaTh KOHCIIEKT, UCIIOJIb3ys PEKOMEH/10BaHHbIE
B PI1/] nuTeparypHble HCTOYHUKH U PECYpChl HHPOPMAIIMOHHO-TEIEKOMMYHHUKAIIMOHHOM ceTn «IHTepHEeT»
- IpU TIOJrOTOBKE K MPOMEKYTOUHOM aTTeCTallK 110 MOJIYJIIO UCII0JIb30BaTh MaTepraibl (JOH/Ia OIIEHOYHbBIX
CPEICTB.

JlabopatopHble 3aHATUS MPOBOIATCS C LENbI0 YIIyOJdeHHs] M 3aKpeIUIeHUs 3HaHWM, MOJY4YeHHBIX Ha
JEKIHUAX U B MPOIIECCEe CAMOCTOATEIbHONM pabOTHl HAJl HOPMATUBHBIMHU JTOKYMEHTaMH, Y4eOHOI U Hay4dHOI
JIATEPATYPOIl.

[Tpu moAroTOBKE K JIaOOPATOPHOMY 3aHSITHIO HEOOXOAUMO:

- U3YYUTh, IOBTOPUTH TEOPETUUECCKUI MaTEepHaI 1O 33a/IaHHON TEME;
- IPY BBITIOJIHEHUH IOMAITHUX PACUETHBIX 33JIaHUN, U3YyUUTh, IOBTOPUTH TUIIOBBIE 3aaHUs,
BBITIOJTHSIEMBIC B AyJTUTOPUH.

Pexomenaanuu no padore ¢ Hay4YHOH M Y4eOHOIH JTUTEpaTypOi

Pabota ¢ yueOHOM 1 HayIHOU TUTEPATYPOH SBISIETCS TIIaBHOW (DOPMOM CaMOCTOSTEIHHOM
paboTel U HEOOXOAMMA TMPHU MOATOTOBKE K YCTHOMY ONPOCY HA CEMHHAPCKUX 3aHATUSAX, K MOJIYJIBHBIM
KOHTPOJIBbHBIM paboTaM, onpocy, 3a4eTy. OHa BKIIt0UaeT NpopaboTKy JEKIMOHHOTO MaTepuaia — HU3ydeHue
PEKOMEHIOBaHHBIX MCTOYHUKOB M JIMTEPATypbl MO TEMATUKE JIEKIIUH. KoHcniekT nexkuum n0mKeH
coJiepkaTh pedepaTUBHYIO 3alUCh OCHOBHBIX BOMPOCOB JIEKLWHU, MPEUIOKEHHBIX MPENOJaBaTeIeM CXEeM
(Ipu UX 1EMOHCTpPALMH), OCHOBHBIX UCTOYHUKOB M JIUTEPATYPHI IO TEMaM, BBIBOJBI IO KaXKJOMY BOIPOCY.
KoHcniekT momkeH ObITh BBIMOIHEH B OTACIBHOW TeTpaau 1o mnpeaMery. OH JT0DKeH OBITh aKKypaTHBIM,
XOpOIIIO YUTAEMbBIM, HE COJIEP>KAaTh HE OTHOCSIIYIOCS K TeMe HHPOPMAIUIO WIIH PHCYHKHU.

KoHCIeKTsI HayqHOU JTUTEPATYPHI TIPH CAMOCTOATEILHON TTOATOTOBKE K 3aHATHSM JTOJKHBI
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OBITh BBIMTOJIHEHBI TAKXKE aKKypaTHO, COJEPKATh OTBETHl HA KAXKJIbI MOCTABJICHHBIH B TEME BOIPOC, HMETh
CCBUIKY Ha HMCTOYHUK HMH(POpPMALUU C 00s3aTeNbHBIM YKa3aHUEM aBTOpa, HA3BaHUS U TO/a H3AaHUSA
UCTIOJb3yeMOW Hay4dyHOW jmTeparypbl. KOHCIIEKT MOXET OBITh OMOPHBIM (COIEp)KaTh JIUIIb OCHOBHBIC
KIIIOYEBBIC TO3UIMH), HO TPU 3TOM IO3BOJISIIOUIMM JaTh IOJHBIA OTBET IO BOIPOCY, MOXET OBITh
oipoOHBIM. OOBEM KOHCIIEKTa ONPEACISIETCS] CAMAM 00YJarOIIUMCS.

B nporiecce paboThl ¢ yueOHOM 1 HAYYHOH JTUTEpaTypOil 00yJarOLIHIiCs MOXKET:

- JIeNaTh 3aluCd O XOJy YTCHHsS B BHUJE IMPOCTOrO WMIIM Pa3BEpHYTOro IIaHa (CO3/1aBaTh IEpEYCHb
OCHOBHBIX BOIIPOCOB, PACCMOTPEHHBIX B HCTOUHHKE);

- COCTaBJIATH TE3UCHl (IUTHPOBAHWE HAWOOJNEe BAXKHBIX MECT CTAaThU WM MOHOTpauH, KOPOTKOE
M3JI0KEHUE OCHOBHBIX MBICIICH aBTOPA);

- TOTOBUTH aHHOTAIMH (KpaTKoe 0000IIeHHe OCHOBHBIX BOIIPOCOB padOTHI);

- CO3J]aBaTh KOHCIIEKTHI (Pa3BEPHYTHIE TE3UCHI).
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PaGouas mporpamMma qucuIUIMHbL «PU3NYecKasi XUMHUSI» COCTaBJICHA B COOTBETCTBUH C TPEOOBAHUSAMHU
@®I'OC BO mno cnenmansaoctu 04.03.01. «Xumus (ypoBeHb OakanaBpuara)y, YTBEP)KICHHOTO MPUKA30M
MunuctepcTBa o6pazoBanus U Hayku Poccuiickoit @enepanuu ot 17 uromst 2017 . Ne 671

[Iporpammy cocraBmiia: mpodeccop kadeapsl xumun Apuakona P.JI.

Pabouas nporpamma yTBepik/JeHa Ha 3aceJaHuu Kadeapbl XUMUU

IIporokoin 3acenanuss Ne _ 7 or « 13 » wmapra 2025 r.

Pabouast mporpamma o1o0peHa yueOHO-METOJMUECKIM COBETOM XHMMUKO-Onosiornueckoro _Qakynprera

[Ipotokon 3acenanus Ne 6 or « 18 » wMaprta 2025 r.
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CgeneHus 0 nepeyrBeps;KIeHUN MPOrPaMMbl HA OYepeaHOol YUeOHbIH roJl M perucTpanun u3MeHeHn il

YyeOHbIil
roa

Pemenue
Kadeapsl
(Ne mpoTokoia,
J1aTa)

Buecennble n3MeHeHU

[Toamnuce 3aB.
kadeapoi
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