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1. Lesas 1 321244 U3yYeHHS TUCHHIITAHBI

[lenp u3ydeHUs TUCHUIUIMHBI - (OPMHUPOBAHHE HABBIKOB YCTAHOBJICHHUS CBSI3€H MeEXKIY
GUBHYECKUMU U XUMHUYCCKHUMH SBJICHHSIMH M TIOHMMAaHUS CYIIHOCTH XHMHUYECKUX TIPOIIECCOB,
MPOTEKAIONIUX B MPUPOJC U TEXHHUKE, HEOOXOAMMBIX JJIs pean3aii 00pa3oBaTeIbHON POrPaMMBI
110 XMMHUU B COOTBETCTBHHU C TPEOOBAHUSIMHU 00pa30BATEIbHBIX CTAHIAPTOB.

3ajaud JUCHUTIIUHBIL:

- (hopMHpOBaHNE TEOPETUYCCKUX 3HAHUM IO CIEAYIOUIMM BOIPOCAM: KOJHM-YECTBECHHBIC
3aKOHBl XUMHH, XHMHUYecKoe M (ha30BOoe paBHOBecHe; (DU3HKO-XMMUYCCKHI aHaJIW3; TEOPHS
pa30aBICHHBIX PACTBOPOB; pa3lCiCHHUE IyTeM PEKTHU(PHUKAIMH, MEPETOHKUA C IapOM, SKCTPAKIIUH,
ocMoca, aacopOIHu, XpoMarorpaduu; TEOpUH PacTBOPOB AJIEKTPOJIUTOB; TEOPHUH TOTCHIMAIOB U
OJIC rampBaHUYECKUX DJIEMEHTOB;, TEOPHH MEMOpPaHHOTO paBHOBecHs; (QoOpMaibHAas KUHETHKA
TOMOT€HHBIX U T€TePOT'CHHBIX MPOIIECCOB; TETEPOTCHHBIN M TOMOTCHHBI XUMUYCCKUI KaTalIn3;

- (hopMupOBaHKE 3HAHUI OCHOB (DU3UKO-XUMHUYECKHIX MIPOIECCOB;

- (hopMHUpOBaHHE TOTOBHOCTH PEAIM30BBIBATH O0pa30OBaTEIbHBIC MPOIPaMMbl 10 y4eOHBIM
peIMeTaM COOTBETCTBHH C TPEOOBAHHUSIMH 00pa30BATEIIBHBIX CTAHIAPTOB.

2. Mecto aucnnmmmasl B crpykrype OIIOII BO

Hucuumnuna b1.B.OJ1.12 «®u3udeckas XuMus» OTHOCUTCS K BapUATHBHON YacTU y4eOHOTO
TJIaHa.

JucuunnuHa uzydaercs Ha 3 Kypce, B 5 ceMecTpe.

Jlnst u3ydeHusi TUCUUIUIUHBI TpeOyeTcs: 3HAHWS, YMEHHUS U HaBBIKH, MPUOOpPETEHHBIC B
MPOIIECCEe U3YUCHUS TAKUX TUCHUILUINH, KaKk «OO0mas 1 HeOpraHuyeckass XuMus» U «AHAIUTUYECKAast
XUMHUS».

N3yuenuto pucuurmiuHel «@u3znueckass XUMHUA» MPEIUIECTBYET OCBOEHUE JIUCLUILIMH
(MpaKkTHK):

AHanuTuyeckas XuMusl;

OU3NKO-XMMHUUYECKHE METO/Ibl AHAJIN3A;

OcCHOBBI JJa0OPATOPHOTO MPAKTUKyMa IO OOIIeH XUMUHY;

OcHOBBI JJa0OPATOPHOTO MPAKTUKYyMa 110 XUMHUU HEOPTAaHUUYECKUX COSAMHECHUIA;

EcrecTBeHHOHay4Hast KapTUHA MUpA.

OcBoenne aUCHUIIIMHBL «DuU3nudeckas XUMUS» SBISETCS HEOOXOAUMOW OCHOBOHM ISt
MOCIIEAYIOLIET0 U3yUEHUsI AUCLIMITINH (ITPaKTHK):

XUMHS OKPYXKAIOLIEH CPENbL;

XUMUYECKUHN aHAIIN3 HAa TPOU3BOJICTBE;

Meroanka 0Oy4eHUs] XUMUH;

[TpuknagHas Xumus;

Opranuyeckuii CUHTE3;

[IpakTnka 1O TONYyYEeHUIO NPO(ECCHOHATBHBIX YMEHUH M OmbITa MNPOQPEecCHOHATBHON
JeATEIbHOCTH.

Ob6nacte mpodeccHOHANBHONH JAEATeTbHOCTH, Ha KOTOPYIO OPHUEHTHUPYET UCIUIUIMHA
«Duznyeckass XuMHsI», BKIIIOYAET: 00pa3oBaHue, COMMAIBHYIO cPepy, KyIbTypy.

OcBoeHHE TUCIHUIUIMHBI TOTOBUT K paboTe CO CIEeNYIOIIMMH 00beKTaMu MpodeccruoHalIbHOM
JIeSATeTLHOCTH:
oOyueHue;

BOCHUTAHUE;
- pa3BUTHE;

IMPOCBCIUICHUC,

00pa3oBaTeNbHbIE CUCTEMBI.

B nporecce M3y4eHHUs JUCLUIUIMHBI CTYIEHT TOTOBUTCS K BHAAM NPOQecCHOHATbHON
NeSITeIbHOCTH M PELICHHI0 MpodecCHOHaNbHBIX 3aaay, npeaycMorpeHHbix @PI'OC BO u yueOHbIM
IUTAHOM:

HAy4YHO-HCCIIEI0BATENbCKAasl 1EATENbHOCTh

- IOCTaHOBKAa N PCIICHUEC UCCIICA0BATCIIbCKUX 3a1a4 B obnactu HAayKH U O6pa?>OBaHI/I5[;
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- UCIIOJIb30BAHUC B HpO(l)eCCHOHaJIBHOfI ACATCIIBHOCTU MCTOJOB HAYUYHOT'O UCCJICIOBAHUS.

3. TpeGoBanus Kk pe3yJbTaTaM 0CBOCHHUS AU CHMIIIMHbBI

[Tponiecc w3ydeHUs MUCHUILTAHBI HANPaBIeH Ha (OPMUPOBAHHE KOMIICTCHIIMH U TPYIOBBIX
¢ynkuui (mpodeccuonanbublii ctanmapt [lemaror (memaroruveckas e TEILHOCTh B JIOIIKOJIBHOM,
Ha4yaJIbHOM OOIIIeM, OCHOBHOM 00IeM, cpeaHeM oOmeM o0pa3oBaHWM) (BOCHHUTATENb, YYHTEIb),
YTBEPXkAEH NTpuKa3oM MuHHUcTepcTBa Tpyaa U coluanbHoi 3amuThl Ne544H ot 18.10.2013).

BrImmyckHUK 10JDKeH 001a1aTh CIeIyrmuMe npodeccruoHanbHbiMu KomreTeHnusMu (1K)

B COOTBETCTBHUH C BUAAMU JCATEIbHOCTH:

IIK-1. roroBHOCTLIO

peau3oBbIBaTh 00pa3oBaTe/ibHble MNPOrpaMMbl 10 Y4YeOHBIM

npeaMmeramMm COOTBETCTBHHU C TpeﬁoBaHI/IHMI/I 06pa30BaTeJ’[belX CTaHAApTOB
neagarornyeckaf 1eATeJIbHOCTb

IK-1 TOTOBHOCTBIO
peaan30BbIBATH

o0Opa3oBaTeibHbIE IPOTPaMMBbl
no  ydeOHBIM  IpeaMeTam
COOTBETCTBUU c
TpeOOBaHUSAMU

0o0pa30BaTeNbHbIX CTaH/IapPTOB

3HATh:
- TpeOoBaHUs (enepanbHBIX T'OCYJApCTBEHHBIX O00pa30BaTEIbHBIX
CTaH/JapTOB U OCHOBHOM 0011€00pa30BaTeIbHOM IPOrpaMMBbl 110
XUMUH,

- TpernojaBaeMblil MpeaMeT B mpenenax TpeOoBaHWM (enepanbHbIX
rOCYJapCTBEHHbIX 00pa3oBaTeNbHbIX CTAHAAPTOB U  OCHOBHOM
0011e00pa3oBaTeIbHON IPOrPaMMBl;

- (hyH1aMeHTaIbHbIE 3aKOHBl XMMUYECKON TEPMOANHAMUKHY;

- 3aKOHBI XMMHUYECKOTO 1 ()a30BOT0 PABHOBECHIA;

- OCHOBBI XUMHUYECKOW KUHETHKH;

- OCHOBBI JIEKTPOXUMUM;

yMeTh:

- OCYIIECTBIATHh MPOPECCHOHATBHYIO JESITEIbHOCTh B COOTBETCTBUU C
TpeOoBaHUAMH (elepanbHbIX TOCYAAPCTBEHHBIX 00pa3oBaTeIbHbBIX
OCHOBHOT'O OOIIIET0 | - CPEIHEro 00IEero 00pa3oBaHus 10 XUMUH;

- TPUMEHATh TEOpEeTHYeCKHue 3HaHUS (PU3MUECKOW XHUMHUHM B
npodeccuoHanbHOM MeJarornyeckom 1esTeIbHOCTH;

- OCYILECTBIATh pacueT XUMHYECKOIO PpaBHOBECHS U BBIXOJA
IPOAYKTOB XUMHYECKMX pEakUuil Npu pa3iuyHbIX JaBICHUAX U
TEMIIEPATYPaX;

- OCYUIECTBIISITh PACUET CKOPOCTEN XUMUYECKUX PEAKIMIA U KOHCTaHT
CKOPOCTH;

- TPOBOJUTH PACUEThl, CBSI3aHHBIE C MPUTOTOBICHUEM pACTBOPOB
HERJIEKTPOJINTOB U 3JIEKPOJIUTOB;

BJIA/ETh:

- IpUMeHeHHsI pOpM U METO/I0B OOYUEHHsI, B TOM UUCIIE BBIXOJAIIUMHU
3a paMKU y4eOHBIX 3aHSATHI: IPOEKTHASI I€ATEIbHOCTD, TAOOpaTOpHbIE
HKCIEPUMEHTHI T.11.;

- IOCTAHOBKHM XUMHUYECKOT0 SKCIIEPUMEHTA M0 PU3NYECKON XUMHH;

- peleHns KOJIMYEeCTBEHHBIX 3a]1a4 0 (PU3NYECKON XUMHUH.

3. O0beM TMCHUILIMHBI M BUABI Y4eOHO# padoThI

Bcero [TsTerit
Bun yuebHol paboThl 4acoB ceMeCTp
KonrakTHas pa6ora (Bcero) 90 90
JlaGopaTopHbie 54 54
Jlexun 36 36
CamocrosiTesibHas padora (Bcero) 24 24
Buabl NPOMe:KYTOUYHOI aTTecTaluu 30 30
DK3aMeH 30 30
O01masi TPY10eMKOCTh Yachl 144 144
OO611asi TPY10€eMKOCTD 3a4eTHbIE eINHUIIbI 4 4
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5. Conepixkanue IMCHUNITHHBI
5.1. Conep:xxanue MoayJieil AMCUUNIMHBI
Mopnyasb 1. OCHOBBI TePMOAMHAMHUKH:

OCHOBBI XUMHUYECKON TEPMOAMHAMUKH. MAaKpPOCKOIIMUECKUE CUCTEMBI U TEPMOANHAMUYECKUN
METOJI WX ONHUCAHMS. TepMUYECKOE pPaBHOBECHE CHCTEMBbI. TE€pMOJMHAMUYECKHE IE€PEMEHHBIE.
Temora u paboThl pa3iauuHoro pona. Pabora pacumpenust aisi pas3iuMyuHbIX mporieccoB. [lepBrbrit
3aKOH TEepMOJIMHAMUKHU. BHyTpeHHsst sHeprus. OHTanbnus. 3akoH lecca W €ro clueiCTBUS.
CranpapTHble COCTOSIHMSI W CTaHJApPTHBIE TEIUIOThl XMMHMUYECKUX peakiuid. Tersora cropaHwus.
TemnoTel 00pa3zoBaHUsl. 3aBHCUMOCTH TeIUIOBOro 3(ddexra peakmuu OT TemmepaTypsl. Dopmyra
Kupxrodpda. Bropoii 3akoH TepMOIMHAMUKM U €ro pa3iuyHble (HOPMYIUPOBKU. ODHTPOIMHS.
VYpaBHEHHE BTOPOTrO Hayalda TEPMOJUHAMHUKU i OOpaTUMbIX U HEOOPATUMBIX MPOLECCOB.
OHTpomnus Kak QyHKUUs cocTosiHUS. V3MeHeHne SHTpoNUU IpU pa3iMyHbIX npoueccax. M3meHenue
SHTPOINUU HW30JUPOBAHHBIX TMPOLECCOB M HAMpaBlIeHUE Tpoliecca. MaTeMaTHyecKuil armapar
tepMoauHamMuku. @OyHmaaMmeHTanpbHOe ypaBHeHHWe [nO0ca. CBA3p MeEXAYy KaJOPUYECKUMH H
TEPMOJMHAMUYECKUMH MEPEMEHHBIMU. MeTOAbl BBIYMCICHHUS SHTPONMH, BHYTPEHHEH 3HEpPruu,
SHTANIBNUU, dHepruu ['eapbmronbua u sHeprun ['mbbca. Xumudeckuii nmorenuuman. CTaHIapTHBIN
xumMudeckuii  moteHuuan. CrnocoObl  BBIYMCIEHUS W3MEHEHUH XUMHUYECKOro IOTEHIIHaia.
XUMUYECKUH MOTEHIMAT UAEATBHOIO U HEUJCAaIbHOr0 Ta30B. Meto eryyectu. PaznmuyHbie METO bl
BBIYHCIICHUS JIETYYE€CTH U3 OTBITHBIX JaHHBIX.

TepmoauHamMuueckoe paBHOBeCHE. BBIBOJ yCIIOBUSI XMMHUYECKOTO PaBHOBECHS. XUMUYECKas
nepemenHas. M3orepma Bant-Todda. U3menenne sneprun I'mb6ca u sHeprum I'enpMrosbia mnpu
XUMHUYECKON peakiuu. XMMHUYECKOE CPOACTBO. 3aKoH JieicTBUs Macc. CtanaapTHas sHeprus ['nboca
xuMuueckor peakiuu. Koncranta paBHoBecus. Paznuunble BUABI KOHCTAHT PAaBHOBECHS U CBS3b
MEXAy HUMHU. XUMHYECKHE paBHOBeCHUs B pacTBopax. KOHCTaHTBI paBHOBECHS MPU PA3IUIYHOM
BBHIOOpPE CTAHIAPTHBIX COCTOSHUM JUISI YYaCTHMKOB pEaKIMU. XHMHUYECKOE€ pPAaBHOBECHE B
pazbaBiieHHOM pacTBope. BnusiHue wHepTHOTrO pactBOopuTens. I'ereporennnie cucteMmbl. [lonsarue
¢da3bl, KOMIIOHEHTa, CTEIeHu CBOOOABI. BbIBOa ycioBus (a3oBOTO paBHOBECHS. BBIBOA yCIIOBUS
MeMOpaHHoro paBHoBecus. IIpaBuno ¢a3 [ub6ca u ero BeBox. Da3oBbie paBHOBECHS B
OJIHOKOMIIOHEHTHBIX cHucTeMaxX PacTBOpHI pa3nuyHBIX KiaccoB. Pa3nuuyHbie COCOOBI BBIpAKEHUS
cocraBa pactBopa. (CMmecumuaealbHbIX Ta30B. TepMOJAMHAMHUYECKHME CBOMCTBA Ta30BBIX CMECEH.
WneanpHble pacTBOpPHI B PA3UYHBIX arperaTHBIX COCTOSIHUSIX W OOIee YCJIOBHE HACalbHOCTH
pacTBOpoB. /[laBneHue HACBHIIIEHHOTO Mapa >XKUIKUX pacTBOpoB. 3akoH Payns u 3akoH ['enpu.
Tepmoaunamuueckass kinaccudukanuss pactBopoB. DyHKIMA cMemieHUs IS HWIACATbHBIX H
HeuJeanbHbIX pacTBOpoB. KoimuraTuBHblE CBOMCTBAa pacTBOpoB. [I3MeHeHHMe TemiepaTypbl
3aTBepAeBaHUs Pa3IMUHBIX pacTBopoB. Kprockonudeckuii Metoq. OcMoc Kak mpuUMep MEMOPaHHOTO
paBHOBecusi. YpaBHenus Bant-T'odda, ero TepmoarHaAMUYECKU BBIBOA U 00JIaCTh TPUMEHUMOCTH.
PaBHOBecue KXUIKOCTh— MMap B JBYXKOMIIOHEHTHBIX CHCTeMaX. PaBHOBECHBIE COCTaBbI Tapa u
KUAKOCTU. Paznuunble BUABI (a30BBIX AuarpaMM. TepMoIMHaMUYEeCKUI BBIBOJ 3aKOHOB [ 'mbOca—
KonoBarnosa. Paznenenue BemecTs myTemM NeperoHku. A3€0TPOITHBIE CMECH U UX CBOMCTBA.

Mopnyas 2. KuHeTnka v 2JIeKTPOXUMHUS:

Onekrpoxumusi. OCHOBHbBIE MOJOXKEHUS Teopun Appenunyca. Hepocratku stoit Teopun. MoH-
JTUTIONIPHOE B3aUMOJICMCTBHE KaK OCHOBHOE YCIIOBHE YCTOMYHMBOCTH PACTBOPOB DIIEKTPOIHUTOB.
TepMoIMHaAMUUECKOE OINHMCAHME HOH-MOHHOTO B3auMojehcTBUs. [IOHATHS cpenHell aKkTUBHOCTHU
ucpeaHero K03 UIMeHTa aKTUBHOCTH; UX CBS3b C aKTHBHOCTHIO W KOA(D(DHUIIMEHTOM aKTHBHOCTH
oTNenbHBIX MOHOB. OcHOBHBIE aomymieHusi teopun Jlebas—I rokkens. HepaBHOBeCHbIE sBIEHUS B
pactBopax  dJjekTposuToB. Juddy3uoHHBIH ~ TOTeHHHWAI.  Y7enbHass W OKBUBAJICHTHAS
AJIEKTPONPOBOAHOCTh. Yncna mepeHoca U MeToAbl Ux omnpeaeneHus. [oBIKHOCTH MOHOB U 3aKOH
Konppayma. VYcrnoBusi »JIEKTPOXMMHUYECKOTO paBHOBECHsI HAa TpaHUIAaX paszjaena (a3 u B
anekTpoxumuueckoil nenu. Cesazp DJIC co cBoOonHoit sneprueit ['mb6ca. YpasHenuss Hepucra u
I'm60ca—T'enpMronpiia AJis PAaBHOBECHOW JIEKTpOXMMHUYECKOM 1enu. [loHSATHE 3IEKTPOHOTO
noTeHmana. Kmaccupukamuss  2JIEKTPOJOB M DIICKTPOXUMHUYEKHX  Ienedl.  OmnpeneneHue
K03 PHUIIMEHTOB aKTUBHOCTH U YMCEII IepeHoca Ha ocHoBe n3Mepenuid 3/(C.

XyUMHUYECcKass KUHETHKAa — HAayKa O CKOpPOCTSIX M MEXaHM3MaxX XUMHYECKHX pEaKIuil.
HecooTBeTcTBUE MEXAHM3MOB PEAKIUN U UX CTEXMOMETPUYECKHX ypaBHEHHH. OCHOBHbBIC MOHSATHUS
XUMHYECKOM KMHETUKHU. OnpenesieHue CKOPOCTH peakiuuu. KuHeTHuYecKuid 3aKOH JCHCTBHS Macc U
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obmacte ero mpumeHuMmoctu. ITopspok peaknuu. Kunernueckue kpuble. Peakuuu nepeMeHHOTro
nopsiika M W3MEHEHHE TMOopsAKa B XOJE pEaKkUMh Ha MpuMepe peakuuu oOpasoBanuss HB
MonekyaspHOCTh 3JeMEeHTapHbIX peakuuil. [Ipsimas um oOpaTHas 3agauyud XUMHUYECKOW KHHETHKH.
Cnoxuple peakuuu. IIpyHIMII HE3aBUCHMOCTM NPOTEKaHUs D3JIEMEHTApHBIX cTaguil. MeToasl
COCTaBJIEHUS] KHUHETHUUECKUX ypaBHEHUH. OOpaTuMble peakluu NepBoro nopsjaka. LlenHele peakuuu.
DJjeMeHTapHbIe MPOLECCHl BO3HUKHOBEHHUS, NPOJOJDKCHHS, pPAa3BETBICHUS U OOpbIBAa IEMEH.
Pa3BeTBieHHbIE LieTIHbIE peakiuu. KuHeTnueckre OCOOEHHOCTH pPa3BETBICHHBIX LEMHBIX pPEaKLU.
3aBUCHUMOCTh KOHCTAHTBl CKOPOCTH XMMHUYECKON peakLUy OT TeMIEpaTyphl. Y paBHEHHE AppeHuyca.
OneITHAsA SHEprus akTUBALMU. TepMOAVMHAMMYECKUN aCIEKT TEOPUU aKTUBHPOBAHHOI'O KOMIUIEKCA.
OHTponus axkTUBaLMU. MOHOMOJIEKYJISpHBIE peakuuu. TeopHus aKTMBUPOBAHHOIO KOMIUIEKCA B
IPUMEHEHHN K  MOHOMOJIEKYJSIDHBIM  peakuusM. bumonexkyisspHele  peakuuu. Teopus
AKTUBUPOBAHHOTO KOMILJIEKCA B NPUMEHEHUU K OUMOJEKYJSIPHBIM PEAaKLMSIM pa3IMYHOIO THIIA.
DOTOXMMHUUYECKHE PEAKIMU. DJIeMeHTapHble (OoTOXUMHUYECKHE Ipouecchl. OnpeneneHue KaTaausa.
OO0ume npuHIMIBI KaTanu3a. Ponp katanusza B XuMuu. OCHOBHBIE IPOMBIIIUIEHHBIE KATAIUTUYECKNE
npoueccsl. [IpuMepsl MexaHU3MOB KaTAJIMTUYECKUX ITPOLIECCOB.

5.2. Copep:xanue qucuumiannbl: Jlekuuu (36 4.)
Moayas 1. OcHoBbl TepMoanHAMUKH (18 4.)
Tema 1. Brenenue B pusnueckyro xumuto (2 4.)

1 [Tpeamer u 3anaun GU3NIECKON XUMUH.

2 TepMoIMHaAMUYECKUI METO NCCIEA0BAHUS.
3. OcHOBHBIE MOHATHS TEPMOJUHAMUKH.

4 TepMoIMHaAMHYECKUE TIPOLIECCHI.

5 Oueprus. Popmbl IEpPexo0/ia FHEPTUH.

Tewma 2. [1epBblit 3aK0H TepMOAMHAMUKH (2 4.)

1. IlepBbIil 3aKOH TEPMOAMHAMUKHA. BHYTpEHHSS SHEPT W1, SHTAIIBIINS.

2. Tepmoxumus. TemnoBoit 3¢ddexkr xummueckoit peakuumu. 3akoH ['ecca U ero
CJIEJICTBUE.

3. CraHpmapTHbIe COCTOSHHS M CTaHIAPTHBIC TEIUIOTHI peakiuidi. TeruoTra cropaHwus.
TemnoTsl 0Opa3zoBaHUsl.

4. 3aBuUCUMOCTb TEIUIOBOTO 3 deKTa peakuuu oT TeMieparypsl. Dop-myna Kupxroda.

5. TemnnoemkocTH U uX cBOWCTBa. BbIpaxeHus A cp U ¢ V B 00I1IEM BHJIE.

Tewma 3. Bropoii 3akoH TepmoauHaMuku (2 4.)

1.  Bropoii 3ak0H TepMoIMHAMUKU. PaznuuHble GOpMYIUPOBKH.

2.  DOHTpomnus Kak (PyHKIHS COCTOSIHHUS.

3. Craructuueckas MHTEpIIpeTalys SHTPOIUH.

4.  Tperbe Hauano TEPMOAMHAMUKHU KaK CJIE€ICTBHE BTOPOTO.

Tema 4. TepmoaguHaMUUecKue MOTEHIMAIBI (2 4.)

1.  TepmonuHamuyeckue
NOTEHLHUANBL. a) dHeprus [ enbmroibLa.

0) sueprus ['nu66ca.

2. YcioBusi caMOIPOW3BOJIBHOTO TMPOTEKAHUS
npouecca. Tema 5. Xumuueckoe paBHoBecue (2 4.)

1.  TepmoauHaMu4yeckoe paBHOBECHE.

2.  XUMHYECKOE paBHOBECHE.

3. Koncrantsl paBHoBecusi: KP, KC, KK u cBsi3p Mex1y HUMU.

4.  BnusHue pa3IHyYHBIX YCIOBHM HA XUMHUYECKOE PaBHOBECHE.

Tema 6. ®azoBoe paBHOBecHE (2 4.)

1.  ®a3oBble paBHOBECHS.

2. IlpaBuno (a3 I'n66ca.

3. OIIHOKOMITIOHEHTHBIE cUCTEMBI. Y paBHeHue Kiaitnepona — Knayseyca.

Tewma 7. ®azoBoe paBHOBecHe (2 4.)

1.  JIByXKOMIIOHEHTHBIE CUCTEMBI.
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2.  Pa3nuyHbple AuarpaMMbl COCTOSIHMS JIBYXKOMIIOHEHTHBIX CHUCTEM M HMX aHaJIU3 Ha
OCHOBe IpaBuia (as.

3. CBs3b MEXIy CBOWCTBAMH CIUIABOB M TUIIOM JMArpaMMbl COCTOSHUSI.

Tema 8. PacTBOpBI ¥ pacTBOPUMOCTH (2 4.)

1.  OOpazoBaHue pacTBOPOB U X XapaKTEPUCTHKA
2.  Teopus ob6pazoBaHMs paCTBOPOB

3. CnocoObI BEIpaKEHUS COCTaBa pacTBOpa

4.  PacTBOpPMMOCTb Pa3JIMYHBIX BEIIECTB

Tema 9. PacTBopbI HERIEKTPOIUTOB (2 4.)

1 JlaBieHus HaCBIIIEHHOTO Mapa KUJIKUX PacTBOPOB. 3aKOHBI Payis.

2 Konnuraruszsle cBoiicTBa pactBopoB. Kpuockomnus. 90ynuockonus.

3 Ocmotnueckue sBineHus. Ypasaenue Bant-I'odda.

4.  PaBHOBecHBIE CBOMCTBA Mapa U KUAKOCTH B IBYXKOMIIOHEHTHBIX CHCTEMaX.
5 KoaddummenT pacnpenenenus. DKCTparupoBaHue.

6 HewnneanpHble pacTBOPBI U UX CBOMCTBA.

Moayas 2. Kuneruka u sjiekrpoxumus (18 4.)

Tema 10. PacTBOPBI 21€KTPOJIUTOB (2 4.)

1.  Teopus 31€KTPOIUTHUECKON TUCCOLMALINN.

2. Cnabple snexTponuTsl. KoHCTaHTa Mucconuanum

3. CuIbHBIE DIIEKTPOJIUTHL.

4.  Teopus [lebas — ['tokkens u KOXPPUIUEHTH aKTHUBHOCTH.
Tema 11. DaeKTPOIPOBOAHOCTH PACTBOPOB AJIEKTPOJIUTOB (2 U.)

1. DIIEKTPOMPOBOTHOCTH PACTBOPOB JIEKTPOIUTOB.

2.  YjaenbHas 3JIEKTPONPOBOIHOCTD.

3. DKBUBaJEHTHas 3JIEKTPOIPOBOJAHOCTh

4.  BenuuuHbl XapaKTepHU3ymOIIKUe IBMKCHUE HOHOB B PACTBOPAX IJIEKTPOIUTOB.
Tema 12. DnexTpoxumMuueckue NoTeHura bl (2 4.)

1.  DnexTpoxuMuyeckue NOTEHIHAIbI Ha ()a30BBIX FPAHHUIIAX.

2. INanpBanmveckwmii aemenT. D/]C rabBaHHYECKOTO dJIEMEHTA.
3. DNeKTpOAHBIN oTeHIan. Y paBuenrne HepHera.

4.  Kiaccudukanus 31eKTpoaoB.
Tema 13. s5eKkTpoaM3 pacTBOPOB U pacijiaBoB (2 4.)

1. OO0m1me 3aKOHBI MJIEKTPOIIU3A.

2.  DIeKTpoNu3 paciliaBoB.

3. DNeKTpoiau3 pacTBOPOB.

4.  Kopposusi METaJIOB | 3aIlliTa OT HEe.

Tema 14. CkopocTh XMMHUECKOH peakuui (2 4.)

1. OcHoBHbIE MOHATHS U MOCTYJIATHl XUMHUYECKON KMHETHKH.
2.  Kunernyeckue ypaBHEHUS pa3IHMUHBIX TUIIOB PEAKIIMHA.

3. MounekynsapHOCTh U TIOPSIIOK PEaKITHiA.

4.  BnusHue TeMmnepaTypbl Ha KOHCTaHTY CKOPOCTH PEaKIHH.
5. DHeprus aKTHUBAIHH.

6.  YpaBHeHue AppeHuyca.

Tema 15. Knaccudukanus xumuueckux peaxiui (2 4.)

1.  CnoxHble peakuu.

2. Knaccuduxanus ci10KHbIX peakLuil.

3. dDoToXMMHUYECKHE PEaKLUH.

Tema 16. Xumuueckuit katanus (2 4.)

1.  Karamums.

2.  Knaccuduxanus KaTaIuTHIECKUX PEAKIIUH.

3. T'omoreHHsbIil KaTaIu3.

4, I'eTeporennsiil katanus. Teopun reTeporeHHOro Kataausa.
5. ABrokaranus.

6.  depMeHTATUBHBIN KaTaIH3.
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Tema 17. Xumuueckuil katanus (2 4.)

Mertasibl Kak KaTalau3aTopsl.

Teopus mynbTuIuieToB bananauza.

[IpyHIMI FEOMETPUUECKOTO U SHEPTETUYECKOTO COOTBETCTBUSI.
O6nacTh NpUMEHEHUS TEOPUU MYIIBTUILIETOB.

HaneceHnHble kaTanu3aTopsl.

Teopus akTuBHBIX aHCamOueit KobGo3eBa.

Tema 18. Pemenne 3amau (2 4.)

AnroputMm pemeHus 3agad no GU3N4ecKoil XUuMHH.

5.3. Conep:xxanue nucuumninnbi: Jlaboparopusie (54 u.)

Moayab 1. OcHOBBI TepMOAUHAMUKH (28 4.)

Tema 1. TexHuka 6e30macHoCTH, peLieHue 3a1ay (2 4.)

[IpaBuna TexHHKH O€30IaCHOCTH IpH paboTe B JIAOOPATOPUH MO (DU3HYECKOW XHMUU.
MeToap! ¥ TpUEMBI BBITIOJIHEHHS Ta00paTOPHBIX PadOT MO (GU3NIECKON XUMHUH.

Tema 2. Brenenue B pusnueckyro Xumuto (2 4.)

1. [Tpeamer u 3anaun GU3NIECKON XUMUH.

2.  Tepmoaunammuueckuit meron uccienoBanus. Cucrema. Bunsl cuctem.

3. Tepmoaunammueckue mnapamerpbl. VIHTEHCHBHBIE U OSKCTEHCHBHBIE CBOMCTBA.
DyHKIUN COCTOSTHUS U (PYHKLIMHU ITPOLIECCOB.

4.  OOparumsble u HeoOpaTHMbIe Tpoliecchl. Ternora u padora.

5. llonsate 0 TEpMOJMHAMUYECKOM paBHOBeCHU. PaBHOBECHbIE W HEPaBHOBECHBIE
TPOIIECCHI.

Tema 3. [lepBblii 3aKk0H TepMOAUHAMUKY (2 4.)

1.  Tepmommnamuueckuit Metos uccienopanusi. Cucrema. Bussl cucrem.

2.  Tepmopunammuueckue napamerpbl. VIHTEHCHUBHBIE U SKCTEHCHBHBIE CBOMCTBA.
DYHKIUN COCTOSTHUS U (PYHKILIMHU TPOLIECCOB.

3. OOparumble 1 HeoOpaTUMbIe Mpolecchl. TemnoTa u padboTa.

4.  llepBslii 3aKOH TePMOAMHAMUKYU. BHYTpEHHSIs1 SHEPIHsl, SHTAIBIIHA.

5. Tepmoxumus. TernoBoii 3pPekT XUMHUUECKON peaKLnu.

6.  3akon ['ecca u ero ciencrsue.

7. CraHpapTHble COCTOSIHMS M CTaHIAapTHBIE TEIIOThl peakuuil. Temiora cropaHwus.

TemnoTsl 0Opa3zoBaHUsl.
8.  TerutoeMKOCTH U WX CBOMCTBA. BBIpaskeHUs I Cp U C V B 00IIEM BHJIC.
9.  3aBUCHMOCTPH TEIUIOBOTO dPPEeKTa PEaKIHH OT TEMIIEPATYPHI.
Tema 4. Bropoii 3aK0H TepMOAMHAMUKH (2 4.)

Bropoii 3akoH TepmoanHamMuku. Paznuunble GOpMyYITHPOBKH.

OHTponus Kak pyHkuus coctosuus. L{ukn Kapno.

W3MeHeHus: SHTPOIIMU B Pa3JIMYHBIX MIPOLIECCAX.

Craructuyeckasi HHTEpIpETALMs SHTPOIIUU.

Tperbe HaUaIO TEPMOAMHAMUKH KaK CJIEACTBUE BTOPOTO.
TepMmoanHamMuyeckue noreHuuanbsi: Jueprus ['enpmronbia, sHeprus ['noocea.
VYcnoBust caMONIPOXU3BOJIBHOTO IPOTEKAHUS IPOLIECCa.

TeMa 5. N3yuenue tennoTsl ruaparanuu (2 4.)

Noabk~owd

Brimnonnenue naboparopHoit pabotsl: «OnpeeneHe TerioThl pacCTBOPEHHS U THIpaTalun
cozeit». Tema 6. Pemenue 3a1a4 o 1 3aKkoHy TepMOAMHAMUKY (2 4.)

1. Pemenne 3a1a4d no nepBoMy 3aKOHY TEPMOJINHAMUKHU.

2.  Pemenwne 3a1a4 mo TepMOXUMUHU.

3. Pemenne 3a1a4 no BTOpOMy 3aKOHY TEPMOJAMHAMUKH.

4.  Pemenue 3amau no 3akony Kupxrodda.

5. Pemenwue 3a7a4 Mo HAXOXKJACHUIO 3HAUYECHUS CBOOOIHOI SHEPTHH CUCTEMBI.
Tewma 7. Xumudeckoe paBHOBecHe (2 4.)

1.  VYcioBust XkMHUYECKOTO PABHOBECHS.

2. BriBoJ 3aK0HA AEHCTBYIOIIMX MAcC U €ro Pa3JInYHbIX YaCTHBIX (HOpM.
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3. CBs3b MEXIy pa3HBIMH KOHCTaHTaMH paBHOBecHs. M30TepMa XMMUYECKON peaKIi.

4.  TepmoaumHaMU4ecKoe ONpeaeIeHre XUMUIECKOTO CPOJICTBA.

5. 3aBUCHMOCTb KOHCTAaHTHI PaBHOBECHS OT TeMIepaTypbl. YpaBHeHHE H300apbl BaHT-
Tl'odda u ero unrerpupoBanue.

6. IlpuBenennas sueprusi [mO6ca M ee WCHOIB30BAHME MPU PaACUCTAX XH-MUYECKHX
PaABHOBECHI.

7. [Tpunmun Jle larense—bpayna.

8.  Xumuyeckue paBHOBECHsT B TETEPOTCHHBIX CHCTeMax C oOpa3oBaHueM u 0e3

00pa30oBaHMs TBEPBIX PACTBOPOB (3aMKMCh KOHCTAHT PAaBHOBECHSI, IIPUMEPHI).
Tema 8. ®azoBoe paBHOBecue (2 4.)

1.  TIlpaBwio ¢a3 I'n66ca. OnpenencHue daspl, KOMIIOHEHTA, YACIIA CTETICHEH CBOOO/IBI.

2. bunapable cucTeMbl ¢ OO0Opa30BaHHEM O3BTCKTHKA C TBEPABIMH pacTBOpPaMH, C
KOHTPYIHTHOW M MHKOHTPYIHTHOM TeMIIepaTypaMH IJIaBICHHUS.

3.  TpexxommnonentHsie cucremsl. Tpeyronsuuk ['n6oca.

4, VYpasuenue Knaneiipona—Knaysuyca u ¢da3oBeie mepexoabl mepBoro pona. Ero
IPUMEHEHHE K MPOolleccaM IJIaBICHHUs], UCTIAPEHUS U CyOIMMalliy B OTHOKOMIIOHEHTHBIX CHCTEMax.

5.  ®a30BbIe EPEX0Ibl BTOPOro poaa. YpaBHeHHe DpeHdecra.

Tema 9. TepmoanHamuueckuii ananu3 cMecu Gpenon-Hadranu (2 9.)
Brimonnenue nabopatopHoii paboTsl: «Tepmuueckuit ananmus cMecu HadTaTuH-PEHOID.
Tema 10. PacTBOpbI HE3IEKTPOIUTOB (2 4.)

1. PacTBOpBI B pa3inyHbIX arperaTHbIX COCTOSHUAX. EAMHULIBI KOHIEHTPALUH.

2. CwmecH uieabHBIX Ta30B U CBOMCTBA UI€ATIbHBIX Ta30BBIX PACTBOPOB.

3. OO6miee ompezeneHue HUACANBHBIX PACTBOPOB B JIIOOBIX arperaTHBIX COCTOSIHHSIX.
OMNOUpUYecKUe 3aKoHbl Payiis 115 naBieHus.

4. KonnurarupHuble CBOWCTBA pACTBOPOB: KPUOCKOMHS U 30YIUTHOCKOMUS, OCMOTUYECKOE
JIaBJICHUE.

5. [TapunanbHble MOJIBHBIE BEIWYMHBI M HMX ONPEACIICHUE W3 ONBITHBIX JaHHBIX.

VYpaBuenus I'm60ca—/lrorema. B3anMocBs3M mHaplyaibHBIX MOJBHBIX BEJIMYUH, BBITEKAIOIIME W3
ypaBHeHus [ m66ca—/{rorema.

6.  PaBHOBecHe )HMJIKOCTb — Iap B ABYXKOMIIOHEHTHBIX CUCTEMAX.
7. B3anmocBs3s cocTaBoB napa 1 ) XUAKOCTH AJId UACATIbHBIX U HCUACAJIbHBIX paCTBOPOB.
8.  3akonsl KoHoBamoBa. A3e0TpOnHbIE CMECH M UX CBOMCTBA.

Tema 11. Onpenenenre B3auMHOM pacTBOPUMOCTH JIBYX kHakocTel (2 4.) BeimonHeHue
nabopaTopHOil paboThl: «/3yueHre B3auMHON PaCTBOPUMOCTH JBYX JKUIKOCTEI.

Tewma 12. Onpenenenre MOJSIPHONW MacChl BEIIECTBA KPUOCKOMTMYECKUM METOJOM (2 4.)

Beimonnenue naboparopHoit paloThl: «OmnpezeneHre MOJIEKYJISIPHOIO Beca BeIecTBa
KPUOCKOIIUYECKUM METOZOM),

Tema 13. KontpomnbHas pabora (2 4.)

KonTponsnas pabora no moxyito 1.
Tema 14. TectupoBanue (2 4.)

TectupoBanue o MOAYJHO 1.
Moayas 2. Kuneruka u jiekTpoxumus (26 4.)
Tema 15. PacTBOpbI 37€KTPOIUTOB (2 4.)

1.  OcHoBHbIE MOJIOKEHUSI TEOPHH AppeHnyca. 3akoH pa3BereHus OCTBabaa.

2. Teopus [lebas — Xrokkens.

3. CoBpeMeHHBbIE IPECTABICHUS O TEOPHH PACTBOPOB CHUIIBHBIX HJIEKTPOJIUTOB.

4.  DJEKTPONpPOBOJHOCTH PAaCTBOPOB AJIEKTPOJMTOB: YAEIbHAs, HKBUBA-JIGHTHAA U

MOJISIpHAs AJIEKTPOIPOBOIHOCTH, OIpeesieHHE MOABMKHOCTH OTAEIbHBIX HOHOB, IIEPBOHAYAIbHAS U
coBpeMeHHasi GopMyIupoBKH 3akoHa Kombpaymia.

5. KongykromeTpuueckuil METOJ U €r0 BO3MOXHOCTH.

Tema 16. Onpenenenue 0ypepHO eMKOCTH pacTBOPOB (2 4.)

Bremmonnenue mabopatopHoit  pabotel:  «Ompenenenue pH  OydepHBIX pacTBOPOB.
Onpenenenne OypepHO EeMKOCTH PaCTOPOBY

Tema 17. Onpenenenue 3MeKTPOIPOBOIHOCTH PaCTBOPOB JIEKTPOIUTOB (2 4.)
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Beimonnenue nabopatopHoit paboThl:  «M3MepeHHe 3IeKTPONPOBOJHOCTH PAacTBOPOB
JNEKTPOIIUTOBY»
Tema 18. PacTBOpBI 271€KTPOIUTOB (2 4.)

6. Pa3HOCTH TOTEHIHMAIOB B JJICKTPOXUMUYECKHX CHCTEMaX. OJIEKTPOXH-MUYECKUN
IMOTCHIIHA.

7. YcnoBus paBHOBECHsI Ha TPaHUIIE JICKTPOAA C PACTBOPOM U B AJICKTPOXHMHUYCCKOU
uenu. Ypasuenue HepHcra.

8. OTHOCHUTENBHBIE W CTAaHJAPTHBIE OJIEKTpPoJAHbIe moTeHimansl. Pacuer JJIC ¢
MTOMOIIIBIO TAOJIUI CTAHAPTHBIX TTOTCHIIHAJIOB.

9. Knaccudukanust 31eKTpoA0B M 3JIEKTPOXUMUYESCKUX IENel: 3IeKTpoabl 1-ro, 2-To u

3-ro pojaa; OKHCIUTEIbHO-BOCCTAHOBUTEILHBIE U HWOH-CEJICKTUBHBIC OJJIEKTPOJbI, (U3UUYECKUE,
XUMHUYCCKUC U KOHICHTPAIITMOHHBIC LCIIH.

10. TepMoauHaMuKa ralbBAHHYECKOTO JIEMEHTA.

Tema 19. 351eKTpOaN3 PaCTBOPOB U PACILUIABOB (2 4.)

1.  OOmwue 3aKOHBI AIEKTPOJIN3A.

2.  DIEKTpOJU3 PacIlIaBOB.

3. DIexTpoau3 pacTBOPOB.

4.  Kopposusi METaJJIOB | 3aIllUTa OT HEe.

Tema 20. Pemenue 3amad (2 4.)

Pemenue 3a1a4 o paszeny
"OnekTpoxumus'.

Tema 21. Xumuueckasi KnHeTHKa (2 4.)
OcHOBHBIE TIOHATHS ¥ METO/BI (POPMaTbHON KHHETHKH.
Kunernyeckue ypaBHEHUsI U METO/IbI MX U3YUEHUS.
MounekynsipHOCTb U MOPAJOK peakiuu. MeTo bl onpeeneHus NopsAaKa peaKki1y.
[Toctynarel popmasibHON KuHETHKU. KnHETHUECKU 3aKOH JEHCTBYIOLUX Macc.
JlumuTHpyoIye CTauy CIOKHBIX XUMUYECKUX PEAKIIHUil.
3aBUCHUMOCTh KOHCTAHThI CKOPOCTH XUMHUECKON peakliMi OT TEMIIEPATYPBHI.

7.  VYpaBHeHue AppeHuyca, €ro ONBbITHas NPOBEpKAa M TeopeTHdecKas TPaKTOBKA.
DHeprusi akTHBAIUH.

8.  doroxumuueckue mnporueccbl. DoToxuMuUyeckne peakiuu U ux cBoiictBa. Knnertuka
(OTOXUMHUECKUX PEeaKLUH.

Tema 22. OnpeneneHue sHEPTUn aKTUBALUK (2 4.)

ook wdE

Breimmonnenue nabopatopHoit paloThl: «OrmnpeneneHue KOHCTAHThl CKOPOCTHM M 3HEPIuu
aKTUBAIMA XUMUYECKOH peaKium»

Tema 23. Onpenenenue sHEPTrUU aKTUBALUH (2 4.)

Beinmonnenue mnabopatopHoil paboTel: «OmnpeneneHne KOHCTaHTbl CKOPOCTH U 3HEPTUH
AKTHBALIMM XMMHUYECKOHN peakLnm»

Tewma 24. Xumuueckuit katanus (2 4.)

1.  OcHoBHbIE MOHATHUS U MPUMEHEHUS KaTaiu3a, ONpeesieHus U KiIacCuPUKaIuu.

2. OCHOBHBIE MEXaHU3MBbI KATATUTUYECKUX PEaKIUi.

3.  ®epmentaruBHbIM Karanui. OOmmMe omnpeneneHUss U MOHATHA. AKTHBHOCTb
(bepMeHTOB.

4. VYpaBuenue Muxasnuca — MenteH. D¢ddexTuBHas koHcTaHTa Muxasmuca.

5. Kucnotno-ocHoBHOW karanu3. Kraccudukanus peakuuil KHCIOTHO-OCHOBHOTO
Karanusa. TBepable KUCIOTHI KaK KaTaau3aTopsl. MexaHu3Mbl peaklui U JMMUTUPYIOLIUE CTAUN.

6. I'ereporennsiii  katanu3. KuHETHMKa TreTepOreHHO-KATAJIUTUYECKUX pPEaKIHd C

TG PY3MOHHBIMH OTpaHUYEeHUsIMU. Teopust MynbTUILIeTOB bananauna.
Tema 25. Onpenenenrie KOHCTaHTBI CKOPOCTH (2 4.)

Brimonnenue maboparopHoil paboThl: «OmpeneneHne KOHCTaHThI CKOPOCTH XMMHUYECKOH
peakuy HOTOMETPHUUECKUM METOIOM.

Tema 26. KontpomnbHas pabora (2 4.)

HroroBast koHTpobHAs paboTa

Tema 27. OT4eT 0 BBIOJIHEHUH UHIMBUAYAIbHBIX 3alaHuid. (2 4.)
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OTuyeT 0O BHINOJIHEHUH HHAWBUAYAJIbHBIX BaﬂaHHﬁ.

6. IlepeueHb y4eOHO-METOAUYECKOrO0 oOOecmevyeHHsl IJIsi CAMOCTOSITEIbHOUH PadoThl
00y4YarIUXCsl M0 JUCHUIIMHE (MOTYJII0)

6.1 Bonpocskl 1 3a/1aHus 1JI51 CAMOCTOATEILHOM padoThl

IIsTelii cemecTp (24 4.)

Moayas 1. OcHoBbl TepMoguHAMUKH (12 4.)

Bun CPC: *BelnonHeHue WHAMBUAYAIBHBIX 3aJaHul J[eMOHCTpaIllMOHHBIC BapHUAHTHI
WHJUBUTyaJIbHBIX 3aJJaHUI

1. B cocyne oovsemom V = 30 1 comepkuTCs MAcalbHbIN ra3 npu temmeparype 0 °C.
[Tocne Toro, kak yacTh ra3a Oblja BBIIYIIEHA HAPYXKY, AaBlIEHUE B cOCyJle MOHM3MWIOCh Ha Ap = 0,78
at™ (0 usMeHeHus temmneparypsl). Halitu maccy BbimynieHHOro rasa. [InmoTHOCTh 1aHHOrO rasa npu
HOPMAaJIBHBIX YCIOBUSAX p = 1,3 1/11.

2. baion BMectTuMOCThIO V=12 J1 COIEp>KUT yTIEKUCbIi ra3. JlaBnenue p rasa pasHo 1
MlIla remneparypa T=300 K. Onpenenuts Maccy m rasa B OajioHe.

3. Onpenenutb n3mMeHenrne AU BHYTpeHHEH SHEpruM HEOHa, COAEPIKaIIero KOJINYEeCTBO
BEIECTBA V=1 MOJIb, MPU U30TEPMUUYECKOM paciiupeHuu ero oobema ot VI1=1 1 g0 V2=2 1.

4. CKONBbKO TEeIJIOTHl BBIAENUTCS Npu KoHaeHcauuu 200 T crupra, B3STOTO MpU
TEeMIEepaType KUMeHus?

5. [Tpu kaKOM MOJISIPHOM COOTHOLIEHHH OKcua cepsl ( [V) u aprona nonydaercs cMech,
KOTOpas JiBa pa3a Tsbkejee Bo3ayxa?

6. Kakoe konu4ecTBO TEIIOTHl HEOOXOAUMO JUIi TUiaBieHus 2 Kr cBuHua? HavanbHas
temneparypa csunua 3270C.

7. [Ipu coegunenuu 18 r amrOMUHUS C KUCIOpPOJIOM BhIIensercs 547 kK TEmIOTHI.
CocTaBbpTe TEPMOXUMUYECKOE YPABHEHUE ITON PEAKIIMH.

8. Paccuuraiite paboty uzorepmuueckoro (500C) pacumpenust Bogopoaa maccoid 20 r
ot 10 1o 40 nuTpos.

9. B xakoMm HampaBieHUM NPOTEKAET peakuus :

CuS(t) + 02 (1) + HCI()) -------- CuCI2(x) + S (1) + H20? BriBoa cienaiiTe Ha OCHOBaHUU

pacuetoB AH u AS (ypaBHeHUe ITpeIBapUTEIILHO ypaBHSIiTe).

10. Onpenenure paboTy HM30TEPMUUYECKOTO paCHIUpEeHHUs | MOJIb MI€aTBbHOTO Traza MpH

n3MeHeHuu nasieHus ot 5,065 . 105 I1a mo 1,013 . 105 I1a.
Bun CPC: *IloaroroBka K MpakTH4eCKUM / JaOOpaTOpHBIM 3aHATHsIM Bompocel u 3ananus

1abopaTOpHBIM paboTam

Tema «Onpe):[eneHI/Ie TCIJIOTHI paCTBOPCHUA U THUAPATALIUN coJIei»:

1. Cdopmynupyiite 3axoH ['ecca u cnenctBus u3 Hero. KakoBo 3HaueHue 3akoHa?
2. Yro Ha3pIBaeTCs TEIUIOTOW PACTBOPEHMS?
3. Kakue npomueccsl IpoTeKaroT IPU PACTBOPEHUH COIIH?

4. Tlpu pactBopeHnu O0e3BOAHOTO cynbdara Meaun Mmaccoir 80 r Beimensiercs 13,3 k/[x
termnoTsl, a npu pactBopennrn C uSO4 - 5 H20 maccoit 50 r B TOM K€ KOJUYECTBE BOJbI
noryommaercs 2,34 k. Onpenenure TEIUIOTY TUIpaTalluu Cyabdara MeIu.

S. OnMHaKoBBIN M TEIUIOBOM (P QeKT OyaeT mpu: a) HEHTpalu3aluu CepHOM KUCIOTHI
THAPOKCUAOM HaTpusi; ©) HeWTpalu3aluud CEepHOW KHCIOTHl THAPOKCHAOM amMMouus? JlaiiTe
00BsICHEHHE.

6. Kak 3aBucuT TermioBoil 3pPexT XuMHUYecKo peakuuu ot Temmeparypbl? Hanumure
MaTeMaTHYeCKoe BblpakeHue 3akoHa Kupxroda.

Tema «Tepmuuecknii ananmm3 cMecu HapTaTuH-(EHOID»:

1. B uem cyniHocTh BU3yanbHO-MIOJUTEPMUUECKOTO METO/1a aHAIU3a?

2. Kak cTposTcst KpuBbIe OXJIaXKICHUS?

3. Yrto Takoe IBTEKTHKA?

4. YeM OTIMYAIOTCS KPUBBIE OXJIAXKACHUS CMECed OT KPUBBIX OXJIAXKIECHUN YHCTBHIX

BenlecTB? C yeM 3TU OTJINYUSA CBI3aHbBI?
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o. Jaiite ¢hopMynupoBKy npaBmia (a3, HAMUIIATE YPABHEHUS U YKAKUTE YCIIOBUS, IPU
KOTOPBIX CIPABEIJIMBO 3TO YPABHEHUE.

6. Haiinute umcino cremeHedt cBOOOABI Ui CIUIABa, COCTOSIIETO M3 JBYX METAJUIOB,
00pa3ymomux JBe KpUCTALINYECKHE CTPYKTYPBL: @) 10 3aTBepAeBaHMs; 0) B MOMEHT 3aTBEpICBaAHUS;
B) I0OCJIE 3aTBEPACBAHUS.

1. Hapucyiite amarpaMmy IUJIaBKOCTH CHUCTEMbl aHAJbI'MH — aCHUPUH. ODBTEKTHUKA
conepxkut 20 % anansruna. T (3BrekTukn) = 175 °C; T (anansruna) =230 °C; Tnn (acnupuHa)
=185 °C. Tema «OnpenesieHre MOJICKYJISIPHOTO Beca BEIIECTBA KPUOCKOITMYECKUM METOIOM:

1. B uem cymnocts 3akona Payist st pactBopoB?

2. Yro Takoe TemIepaTypa 3aMep3aHus U TeMIIepaTypa KUIIeHUs! pacTBOPOB?

3. KakoB ¢u3nueckuii CMbICT KPUOCKOTIUMYECKOH MTOCTOSTHHOM?

4. Yem otnmuaercst TepMoMeTp bekmana oT 00BIYHOTO PTYTHOTO TepMOMeTpa?

5. Kak paccuuTtaTh CTEmeHb ANEKTPOJIMTUYECKOH TUCCOIMALUU  PACTBOPEHHOTO

BEIIIECTBA, €CJIM JaHbl MOJEKYJISIpHas Macca PAacTBOPEHHOTO BEIIECTBA, MACChl PACTBOPHUTENS H
pPAcTBOPEHHOI'0 BEILECTBA, U3MEHEHHE TEMIIEPATyphl 3aMEep3aHus pacTBOpA.

6. PactBop, comepxamuit 0,9 r moueBunsl B 10 r Boxbl, 3amepsaer mpu2,79  °C.
OnpenenuTeMoeKyIspHYI0 MacCy MOUYEBUHBI.

7. N3otonnuns! 11 0,6 % pacTBOp MOYEBHHBI U PACTBOP XJIOPUAA KaJlUs, 3aMep3aroIni
npu temneparype — 0,186 °C?

Tema «/3ydyeHue B3aMHOM pacTBOPUMOCTH JIBYX >KUJKOCTEH»:

1. Kakue >kuIKoCcTH pu CMEMIMBAaHUU 00pa3yIOT PacTBOPHI, OJU3KKE K M1€ATbHBIM?

2. Kakue oTKIOHEHUS OT HJlealbHBIX PACTBOPOB HAOJIIONAIOTCA AJISl CMECEH pa3iIMyuHbIX
BEILIECTB, HEOTPAHUYEHHO PACTBOPUMBIX IpyT B ipyre? YeM oHU 0OBACHAIOTCS?

3. Cdopmynupyiite 3axoHsl KoHOBaIOBA U IMOSICHUTE UX.

4. N300pa3ute auarpaMMbl «COCTaB-JaBJIEHUE [Iapa» U «COCTaB-TeMIepaTypa KUIICHUS»
JUTSL PA3IMYHBIX THIIOB CUCTEMBI M TTOSICHUTE HX.

S. N300pa3ute aumarpaMMmy «COCTaB-TEMIIEpaTypa» € a3e0TpONHOI Toukoil. Bozbmure

CMECH, COCTOSTHUE KOTOPBIX BBIPAXKAIOTCS TOYKAMH, PACIOJOKEHHBIMU J0 M TOCIE a3e0TPOMHON
cMecH, U O0BSICHUTE, YTO OTTOHSETCS MPU AUCTUILISLMN?

6. Kakoe mpakTuueckoe 3HaueHHE HMEET IEperoHka ¢ BOASHBIM napoMm? Hanmummre
MaTeMaTHUeCKOE BBIpaKEHUE JIsi OOILIEro IaBlIEHUs HACBIIIEHHOTO Mapa CMECH HepacTBOPHMBIX
JIpYT B APYTe )KUJIKOCTEH.

7. BbruncnauTe OTHOCHTENBHOE NOHMKEHUE HABJICHUS Mapa Haj pacTBopoM, B 450 r
KOTOPOTo

conepxutcs 90 r rimoko3sl. J[aBnenue napa Hax yuctor Bonoi npu 25 °C paBHo 3167 Ila.

Mopayasb 2. Kuneruka u 3jekrpoxumus (12 4.)
Bun CPC: *BpinonHeHne WHIUBUAYATbHBIX 3aqaHUil JleMOHCTpallMOHHBIE BapUAHTHI

VHIUBUYAJIbHBIX 3aJJaHUN

1. VYaenpHast 3JIEKTPOMPOBOANMOCTh pacTBopa OeH3oWHOW kucimotel Cm=5,157  10-3
modb/i ip 250 C pasna 2,113 10-4 Cm/em. A =37,97 Cm cm2/monb. Beruncnuts , K.
2. Boeruncnute pH pactBopa, nomydenHoro nmyreM cmemenus 12 mu 0,05 M pactBopa

canuIIoBoi Kuciotsl u 8 Mt 0,5 M pactBopa canumminara Harpus. KCOH4(OH)COOH =1,1  10-
3.

3. Haitaure pH ¢ocdartnoit OydepHoil cmecu, MpUTrOTOBICHHON U3 pacTBOpa Na2HPO4
00bemM050 M1 MossipHO# KoHIIeHTparueit skBuBanenTa 0,4 mons/n. KH2PO4- = 1 10-5.duccormaru
Na2HPO4 na nonsl Na+ u HPO4- cuutate paBHOU eAMHULIE.

4, Yepes pacTBOpHI cynbdaTa MeId, HUTpaTa CBUHIA U xyopuaa cypeMsl ( I1I) mpoxoaut
3600 K osmekTpuyectBa. KakoBa Macca KaXIoro MeTajuia, BbIAEIUBIIErocss Ha karonae? Yro
BBIICIIACTCS Ha aHoAe?

5. Cxkopocts obpazoBanmsi NO B peakiuu 2 NOBr(r) 2NO(r) + Br2(r) paBna 1.6. 10-4
MOJIB/(J1. ¢ YeMy paBHA CKOPOCTh PEakIuK U CKOPOCTh pacxonoBanust NOBr?

Toxnrorosneno B cucreme 1C:Yuusepcurer (000000392)



6. BemiecTBo pasnaraercs AByMsl MapaieIbHBIMU MYTSAMHU ¢ KOHCTaHTamMu ckopocTH k1 u k2
KakoBa pa3HOCTh dHEpruil akTUBaUu ATUX ABYX peakuwmid, ecimu npu 10 oC k1/k2 = 10, a pu 4
0oCk1/k2 =0.1?

7. Brruucnute: a) MaccoByto (IpoLeHTHYIO) (¢, %); 0) MOISIpHYIO KOHIIEHTPALUIO (CM);
B) MOJISIDHYIO KOHIICHTPAIMIO 3KBH "BajJieHTa (CH); T') MOJISUIBHYIO (CM) KOHIIEHTpPAIMIO pacTBOpa
H3PO4, nonydeHHoro npu pactBopeHuu 18 r kuciotel B 282 cM3 BOJIbI, €l IIIOTHOCTD ero 1,031
r/cm3. Yemy pasen tutp ( T) atoro pactopa?

8. IIpu 315 K pgaBneHue HachIeHHOro mapa Haja Bojaou paBHo 8,2 klla. Ha ckosbko
MOHU3UTCS JaBJIEHUE Tapa MpH YKa3aHHOU Temmeparype, eciu B 540 r BOJbI pacTBOpUTH 36 T
rimoko3el C6H1206?

9. OJ1C anementa A g | CH3COOAg || AgNO3 | Ag

fa=0,734 0,1

paBHa 0,013B. Beruncinuth akTUBHOCTh A g+ B pacTBope arerarta cepedpa.

10. N300pa3ute auarpaMMy COCTOSIHUS MEXaHHYECKOW cMecu HadrammH — deHon. Bua
CPC: *IloaroroBka K mpakTHYECKUM / 1a00pPaTOPHBIM 3aHATHIM

Bormpocs! 1 3ananust 1abopatopHbsiM paboTam

Tema «Onpenenenue pH pactBopoB»:

1. Uro Takoe OydepHbie cMecn?

2. [TpuBenuTe mpUMepbl KUCIOTHBIX U OCHOBHBIX Oy(hepHbIX cMecei.

3. Pazbepute Teopuro neHCTBHA aneTaTHOM aMMuavHO OydepHOW cmecu. B uyem
npu4rHa ycroitunBoctu pH cmeceid?

4. [To xaxoii (opmysnie BBIYUCIIAETCS KOHLIEHTPAIMS HOHOB Bojopoaa u pH ameratHon
OydepHoii cmecu?

5. Kakoii u3 pactBopoB obnagaet 0ydepHbiM neiicTBUEM: a) HCI/ NH3; 0)
HCI/ NaCl; B

NH40H / (NH4)2S04; r) NH3 / CH3COONH4; i) KOH / CH3COOK; e) HCI / NHA4CI.

6. Yro Takoe OydepHas emkocth? Kak oHa ompegensercs M 1o Kakod (opmyie
BBICUMTHIBACTCS?

7. I'ne npakTHuecku ucnoib3yercs OydepHas cMech?

8. B kaxom cootnomenun Hyx)HO B3siTh 0,1 M pactBopst CH3COO Na u CH3COOH,
4100 nonyuuth 0ydepnsiit pactsop ¢ pH = 5,8? pK(CH3COOH) = 4,76.

Tema «3Mepenne AIeKTPOIPOBOAHOCTH PACTBOPOB IEKTPOJIUTOBY:

1. Yro Takoe 3JIeKTPONpOBOJHOCTh pacTBOpoB? KakuMM BeIMUYMHAMU OHA U3MepsieTcs?
Kak ee Beruncisator?

2. Yro Takoe ynenbHas 3nekTpornpoBogHocTh? Kak ona Bwrumcisercsa? Kak MeHsercs
npu pa3OaBieHUuU?

3. Yo Ha3bIBaeTCSI KOHCTAaHTOM KOHIYKTOMETpUUECKOM stuerikn? Kak ee onpenenstor?

4. Yro Takoe »HKBHUBAJIEHTHAs JJIEKTPONPOBOAHOCTH? Kakumu BelnuM-HAMH OHA
BeIpakaeTcs? Kak ee onpenenstor? Kak ona mensiercs npu pa3dasie-Huu?

S. [To xakum ¢opmynaMm OIpeneNsoT CTeNeHb Auccouuanuu siekTpoiuta? Kax
BBIUNCIISIOT KOHCTAHTY TUCCOLMALIMN PACTBOPOB?

6. Kak 3aBUCHT cTeneHb U KOHCTAHTAa JUCCOLMALIUH OT pa30aBiIeHHs pacTBopa?

7. VY aenbHas 3J€KTPOIPOBOJAHOCTh PACTBOPA COJITHOM KHUCIOTHI MaccoBoil poneit 30 %

npu 18 oC paena 0,662 CMm ¢ cMm-1, a IIIOTHOCTH 3TOr0 pactBopa paBHa 1,152 r/cm3. Onpenenute
MOJISIPHYIO 3J1€KTPONPOBOAHOCTH 3TOT0 PacTBOpPA.
Tema «OnpeneneHue KOHCTaHThI CKOPOCTH U SHEPTUU aKTUBAIIMM XUMHUECKOU PEaKIIHI»:

1. Kakue gakTopsl 1 Kak BIUSAIOT HA CKOPOCTh PEAKIIUU?

2. [IpuBeauTe MaremMaTUYECKUE BBIPAXKEHHS ISl CPEIHE W HUCTUHHOM CKOPOCTH
peaKkiuu.

3. Kax dhopmynupyercs 3akon aeiictBus Mmacc? Kak ero BeIpa3uTh MaTeMaTHICCKU?

4, KakoB (u3udeckuii CMBICII KOHCTAHTBI CKOPOCTH PEAKITUU?

5. Uto Takoe MoseKyIspHOCTh peakuun? Kak oHa onpenensercs?
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6. Yro Takoe nopsaaok peakuun? Kak npakTH4ecku OH ONpeaeseTcs?

7. Kax ¢opmymupyercst npaBuno Baut-I'odda o BausHum temmneparypHoro daktopa Ha
CKOPOCTb peakuun’?

8. UYto Takoe SHEprusi akTUBAIIMU XUMUYECKOTO Ipoiiecca’?

9. TemnepatypHslii kodddunueHT npomecca paBeH 2. [IpuHuMmas mHepBOHAYAILHYIO

cKopocTh peakiuu npu Temreparype 0 °C 3a enuHMIly, BBIUUCIUTH, KaK H3MEHSIETCS CKOPOCTh
peaKkuuu npu

=100 °C?

10. Jns peakumyi OMBUICHUSI YKCYCHOSTHJIOBOTO 3(pupa mpu OOJIBIIOM H3-OBITKE BOJIBI
KoHcTaHTa ckopocTH peakiuu mpu 20 °C pasua 0,00099 mun-1, a npu 40 °C ee BeiuunHa COCTaBISET
0,00439 mun-1. Onpeaennurte SHEPTHIO AKTUBAITUN M KOHCTAHTY CKOPOCTH peakiuu npu 30 °C.

7. TemaTuka KypcoBbIX padoT(MPOEKTOB)
KypcoBbie paboThl (IPOEKTHI) 0 JUCLHUILUIMHE HE PEAYCMOTPEHBI.

8. OneHo4HbIe CpeCcTBA JAJI NPOMEKYTOYHOH aTTeCcTaAlUN
8.1. KomneTeHIIH U 3Tanbl (JOPMUPOBAHUS

Kospl komneTeHui Oransl GOopMHUPOBAHUS
Kypc, [®opma Moaynu ( pa3aenbl) JUCIUTUTHHBI
CEMECTpP [KOHTPOJIS
I1K-1 3 kypc, [Pk3amen [(Mogyns 1:
OCHOBBI TEpPMOJMHAMUKH.
IIsaThIit
ceMecTp
[K-1 3 kypc, [Px3amen [(Moxgyns 2:
Kunernka u a1eKTpOXuMUs.
IIsThIid
CEMECTp

Caenenust 00 MHBIX IUCHUIUIMHAX, YIACTBYIOUIUX B (POPMHUPOBAHUY TaHHBIX KOMIIETCHIIUN:

Kowmnerenrus [1K-1 dopmupyercs B mpoliecce u3ydeHus: AUCHUTIINH:
AJanTanMoOHHBIE BO3MOXXKHOCTH pAacTeHUH, AHamuTHYecKas XuMusi, AHaToMuss U Mopdoiorus
yenoBeka, buoreorpadus, buomoruueckre OCHOBBI CENBCKOTO XO3scTBa, bHoTexHOMOTHUYECKHe
npousBojcTBa Pecnybnuku MopaoBus, buoxumus, boranuka, BBenenue B OHMOTEXHOJOTHIO,
Bropuunsie Mmetabonuthel pactenuit, ['enetuka, I'ucronorus, 3oomnorus, KomnuecTBeHHbIE pacyeTh
no xumuu, Komnougnas xumus, JlabopatopHblil mpakTUKyM o Omoxumuu, Metoauka oOydeHus
O6uonorun, Meronuka oOydeHus XuMuu, Mertoabl mpuembl penieHust 3agad EI'D mo xumuu,
Mukpobuonorus, MuUKpoopraHu3Mbl H 370pOBbe, MomnekymspHas Ouomnorusi, MoJeKyaspHbIe
OCHOBBIHACIIEICTBEHHOCTH, Heoprannyeckuit cunte3, O0mas u Heopranudeckas xumus, OOmras
skosorus, Opranuueckas xumusi, OpraHuyeckuil cuHTe3, OCHOBBI aHTPOINOJOruU, OCHOBBI
O6uooprannueckoit xumuu, OcHoBbl reomopdonorun, Ilogroroka yuyammxcs k ['MA u EI'D no
ouonorun, [Tpuknagnas xumus, CaHuTapHas U nuIeBas MUKpoorosorusi, COBpeMEHHBIE TOIXOIbI
B o0yuennn xumuu, CoBpeMeHHBIE TpobiIemMbl OuoTexHonorud, CoBpeMeHHbIE MPOOIEMBI
M3y4YEHUs] TEHETUKU ueioBeka, COBpPEMEHHBbIE TEXHOJIOTMM B MPOLIECCE MPENOJIaBaHMs XUMUU,
CouuanbHas 3KOJOTUST M PALMOHAIBHOE MPUPOJONoJb30BaHuEe, CTpoeHHuE MOJEKYJIH OCHOBBI
KBAaHTOBOM xuMmuu, Teopus »sBomonuu, Pusznosorus pacteHud, DOU3HOIOTUS YEJIOBEKa,
®uronuzaiin, Onopuctuka, XuMus BBICOKOMOJEKYJISAPHBIX COCTUHEHNUN, XUMHUSI METAIIOB, XUMHUS
HEMETaJIOB, XHUMHS OKpYXKarollen cpenapl, XuMus MNOoauMepoB, Llutonorusi, DTHOKYIBTYPHBII
KOMITOHEHT IIKOJILHOW OMOJIOTHH.
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8.2. [loka3aTe iy 1 KpUTEPUHN OLEHNBAHUA KOMIIETEHIUI, IIKAJIbI OLleHUBAHUS
B  pamkax wu3ydaeMoll IUCUUMIUIMHBI CTYIEHT JEMOHCTPUPYET YPOBHHU OBIJIAJCHUS
KOMIIETEHIUSIMU:
IloBBIICHHBIH YPOBEHD:

3HA€T M IIOHUMAET TEOPETHUYECKOE COJEP)KaHWE JUCLUILUIMHBL, TBOPYECKH HCIOJIb3YET
pecypchl (TEXHOJOTHH, CPEICTBA) IJIs pelieHHs] Npo(ecCHOHANbHBIX 3ajad; BiaJeeT HaBbIKAMU
peueHus MpakTUYECKUX 3a/1a4.

ba3oBblil ypoBeHb:

3HAeT M MOHUMAET TCOPETHUYECKOE COJCpIKaHME; B JIOCTATOYHOW CTEIEeHU CPOPMUPOBAHBI
YMEHMsI TPUMEHSATh Ha NPAaKTHKE W TEPEeHOCUTh W3 OJHOW HaydHOl o0nactu B JPYrylo
TEOPETUYECKHE 3HAHWS; YMEHUS W HABBIKM JIEMOHCTPUPYIOTCS B Y4eOHOM M NpPaKTHYECKOM
NESATENIbHOCTH; HMEET HaBbIKM OILICHMBAHUS COOCTBEHHBIX JIOCTIIKEHUH; YMEET ONpelesTh
po0JIeMbl U MOTPEOHOCTU B KOHKPETHOM 00s1acTH MpoeCCHOHATBHON ACSITETbHOCTH.

IToporosblii ypoBeHb:

MMOHMMAET TEOPETHUYECKOEe COJep)KaHue; UMEET MpEeACTaBlIeHHuE O MpolieMax, Mpolleccax,
ABJIICHUSIX; 3HAKOM C TEPMUHOJIOTUEH, CYIIHOCTbIO, XapaKTEPUCTUKAMHU HU3Y4YaeMbIX SIBJICHUM;
JEMOHCTPUPYET TNPAKTUYECKUE YMEHHsS [PUMEHEHHS 3HAHMM B KOHKPETHBIX CHUTYalHUsX
npohecCuOHATBHOM NeSTeNbHOCTH.

YpoBeHb HIKE IOPOTOBOTO:

JEMOHCTPUPYET CTYIEHT, OOHApyKMBHIMI TpoOensl B 3HAHUSAX OCHOBHOTO Yy4eOHO-
IMporpaMMHOr o Martcpualia, IlOHyCKaIOHII/Iﬁ MPUHIUITHAIBHBIC OHII/I6KPI B BBIIIOJTHECHUU
MPEAYCMOTPEHHBIX MPOTPAMMO 3a/1aHH, HE CIIOCOOHBIN MPOAOKUTH 00YUCHUE WU MPUCTYIHUTH K
npoecCHOHANBHOM JESITeNbHOCTH IO OKOHYaHWHM By3a 0e3 JONMOJHUTEIbHBIX 3aHSITHHA IO
COOTBETCTBYIOIIECH NUCLUIUIMHE.

YpoBeHb [[[xana oeHnBaHUsA A1 IPOMEKYTOUHON [[Ixana oneHnBaHUA
c(hopMUPOBAHHOCTHU arTecTaluu no bPC
KOMIIETEHIINH OK3aMeH 3auer
(Tud depeHpoBaHHBIN
3a4er)
[ToBbITIeHHBIN 5 (OTIMYHO) 3aYTEHO 90 — 100%
bazoBbiii 4 (xopor1o) 3a4TEHO 76 — 89%
IToporoBerii 3 (YAOBIETBOPHUTEIBHO) 3aYTEHO 60 — 75%
Hwuxe noporosoro 2 (HeYIOBJIETBOPUTEIILHO) |HE3aYTEHO Huxe 60%

Kpurepuu onieHku 3HaHUI CTYJIEHTOB MO TUCLIMILIMHE

Ormnenka TToka3zarenu
Xoporio CTyneHT 1eMOHCTPUPYET 3HAHUE COJICPKAHUS AUCIUTUINHBI, U3J1araeT
TEeMAaTUYECKUI MaTepHall, UCMOJIb3Yysl YETKUE U TPAMOTHBIE
(hOpMyIHUPOBKHU; KOPPEKTHO UCIIONB3YeT MPOECCHOHATBHYIO
TEPMUHOJIOTHUIO. [IeMOHCTpUPYET YMEHUE BBITIOIHATH TUIIOBBIC 3aaHUS U
3a/1auu, IPEe1yCMOTPEHHbIE TPOTPAMMOM TUCIUILIAHBI.
OTBeThI JaHbI HA BOIPOCHI OJHOCTHIO, HO MPU 3TOM JIONYILIEHBI HE
MPUHIUIIAATIBHBIE MOTPEIHOCTH. OTBETHI NPOUJUTIOCTPUPOBAHBI
dbopMynaMu, ypaBHEHUSIMHU PEAKIINiA, XapaKTePU3YIOIUMHU
paccMaTpuBaeMble XUMUUecKue mpoiecchl. CTyIeHT MOKa3bIBaET:
- FpaMOTHOG IIOCJICA0OBATCILHOC N3JIOKCHUC MaTepI/Iana C HpaBI/IJIbHBIM
HCIIOJIB30BAHUEM TCpMI/IHOB " CXEM 1/13yqaeM0171 JUCHUITIINHBI,
- 3HaHHWE OCHOBHOTO TEOPETUYECKOTO MaTepHalia 1Mo AUCITUILUIHHE,
- IONYIIIEHBl HEKOTOPhIE HETOYHOCTH, HE HCKAXKAIOIE OCHOBHOE
coJiepKaHue BOIIPOCa.
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HeynosnersopurensH | [leMOHCTpUpyeT HE3HAHNE OCHOBHOT'O COAEPKAHUS JUCLUIUIMHBI U €T0

0 3JIEMEHTOB; HE UCIOJIB3YET MM UCIOJIBb3YET HEBEPHO NPOPECCHOHATBHYIO
TEPMHUHOJIOTHIO.

3aTpyIHSAETCS BBIIOIHATH TUIIOBBIE 3aJ1aHUS U 331a4H, IPEAYCMOTPEHHBIE
IIPOTPaMMOii, WJIM JONYCKAeT 3HAYUTEIbHBIE OIINOKH.

[TeITaercs n3narate TEMaTHYECKUN MaTepUai, HO He COOI0aaeT
I10CJIEZI0BATEIBHOCTD €r0 U3JI0KEHUS, UCII0JIb3YSl IPUMUTHBHbIE
(HeKoppeKTHBIE) (HOPMYTUPOBKHU. 3aTpyHIETCS OTBEYATh HA
JIOTIOJIHUTENbHBIE BOIPOCHI Mpernoaasareis. Bo Bcex npuBeneHHBIX
OTBETax JOMYCKaeT rpyObie OMMOKN 1 HEOOOCHOBAHHBIE CYKICHHS WIH
OTKa3bIBA€TCs BBIIOJHATD NPEUIOKEHHbBIE 3aJaHMSL.

VY noBnerBoputenbHO |/leMOHCTpUpYET 3HaHHE OCHOBHOI'O COJEPIKAHUS AUCLHUILIMHBI U €T0
3JIEMEHTOB B COOTBETCTBHUH C MPOCIYIIAHHBIM JIEKIIMOHHBIM KYPCOM U C
yueOHOH TuTepaTypoil; HCHOIb3yeT NPO(ECCHOHATBHYIO TEPMUHOJIOTHIO.
W3naraet TemMaTnyeckuii MaTepua, coOIr01aeT M0CIe10BaTeIbHOCTb €r0
U3JI0KEHHUS, UCII0JIb3Ysl OHO3HAUHbIE (POPMYIMPOBKHU; CTPOUT OTBET,
HCIOJIb3YS IPUHATYIO TEPMUHOJIOTHIO, OJIHAKO JA€T HEMOJIHbIE OTBETHI.
YMeeT BBINOJIHATH TUIOBbIE 33aHUSI U 33]1a4M, IPELyCMOTPEHHbIE
IIPOrpaMMoOii, HO 10IIyCKAaeT HE3HAYUTENIbHbIE OIIMOKH; OOHAPYKUBAET
HEBBICOKHMI YpOBEHb BJIa/ICHUSI XMMUUECKUMHU NOHATUAMHU WU

HEJOCTATOYHYIO PA3BUTOCTb OCHOBHBIX XMMUYECKUX 3HAHUN U YMEHUM.
OT1iinyHO CTyneHT AeMOHCTPUPYET 3HaHUE COJEPKAHUS AUCLUILIMHBI, TOKa3bIBAET
IIOJIHOE ITOHUMAaHNE MaTepuaa, IpUBOJUT IIPUMEPBI, CTPOUT JIOTHYECKHU
CBSA3aHHBIN OTBET, UCIIOJIb3Ys IPUHATYIO HAYYHYIO TEPMUHOJIOTHIO.
OTBeThI AaHbl B IOJHOM 00bEME M Ha BHICOKOM TEOPETUUYECKOM YpPOBHE,
BCE 3aJ]aHMsl 3K3aMEHAIMOHHOT 0 OUJIeTa MPOUIUTIOCTPUPOBAHBI
dbopmynaMu, ypaBHEHUSIMHU PEAKIIHHA, XapaKTePU3YIOIIMH

paccMaTpruBaACMbIC XUMHUYCCKHUEC NIPOUCCCHI.

8.3. Bonpocsl, 3a1aHKs TEKYIEro KOHTPOJISI

Mopnyas 1: OCHOBBI TEPMOIMHAMHKH

[TK-1 roTOBHOCTBIO pean30BbIBaTh 00pa30BaTeIbHbIC TPOTPAMMEI IO YUYEOHBIM IIPEeIMETaM B
COOTBETCTBHUU C TPeOOBAHUSIMH 00pa30BaTEIbHBIX CTAHIAPTOB

1. Cdopmynupyiite 3akoHbl TepMoguHamMuKu. CQopMynaHpyiiTe OCHOBHBIE TOHSATUS
XUMUYECKON TepMoauHaMuku. [IpuBenure mpumepbl NPUMEHEHUS! 3aKOHOB TEPMOJIMHAMUKHU TPU
00y4eHUU XMMHH B IIKOJIE.

2. Onumute paznen TepMoxumus. OXapakTepU3yWTe TeMIOThl XUMHUYECKHX PEaKIuil.
Cdopmynupyiite 3akoH l'ecca W BBIBOJI M3 MEPBOT0 Hayala TEPMOJWHAMUKH I 3aKPBITHIX
cucreM. [IpuBeauTe npuMepsl UCTIOIB30BAHUS CIEACTBUI U3 3akoHa ['ecca mpu U3y4eHUH XUMUU B
HIKOJIE.

3. Cdopmynupyiite omnpenenenue ¢yaknuid cocrossauss F, G. Onummre ycioBH
paBHOBECHSI U YKCTPEMYMBI XapakTepuctuuecknx (GpyHkuuid. CoctaBbTe MIaH pabOTHI MO PEIICHUS
OJINMIHUAJHOTO 3aaHus 10 XUuMuUU: «Onpenennure HalpaBIeHUE XUMUYECKON peaKkIuu:

CuS (1) + 02 (r) + HCI(k) ---- CuCI2 (x) + S (1) + H20
BriBox cienaiite Ha ocHoBanuu pacuetoB AH u AS (ypaBHeHHE NpeaBapUTENHHO yPaBHSIUTE)»

4. OxapakTepu3ylTe XHUMHYECKHUN TOTeHIHanT. ONUIIWTEe YCIOBUS XUMHYECKOTO
paBHOBecus. [lepeuncnuTe OCHOBHBIE MOHATHS, (DOPMUPYEMBIE IPU U3YUYEHUU TEMBI « XUMUYECKOE
paBHOBECHE» B IIKOJIBHOM KypCe XUMUHU.

5. TloaroToBbTe KOHTPOJIBHBIE 3aJlaHUSl 10 XUMHH, pacKpbIBaroipe Temy "XuMHUYECKOe
paBHOBecHE" ISl yUaIIUXCsl OCHOBHOM IIKOJIBI.

6. B ImKOIbHOM Kypce XUMHH OJHHUM M3 OCHOBHBIX IOHATUN SIBISIETCA «XHUMHUYECKas
peakius». XUMHYECKHE PEeakIuu KIacCU(UIMPYIOT MO pa3lIuyHbIM Hpu3Hakam. Kakoil mpusHak
UCIONb3yeTcs B TepMoxuMun? Kakue TUribl peakiuii BEIACISIIOT B TEPMOXUMUN?

Toxnrorosneno B cucreme 1C:Yuusepcurer (000000392)



7. Jlna oOpaTUMBIX peaklMid XapaKTepHO COCTOSHHE XMMHUYECKOro paBHOBecuH. HazoBure
pazzensl XMMUYECKOM HAyKH, 3aHUMAIOIIMICS W3YYEHUEM CBOMCTB XUMHUYECKOIO PaBHOBECHS.
[lepeuncnure Tpu 00s3aTEIBHBIX MPU3HAKA, KOTOPHIMU XapaKTEPU3YETCsI COCTOSHUE XMMUYECKOTO
paBHOBECHS.

8. Ha wmynununanpHoM ostane Bcepoccuiickoil onuMmuazbl MIKOJBHUKOB IO XUMHUHU
yaeHrkaM 11 kiacca mpeniokeHo 371aHue no ¢usudeckoil xumun: «Kakoe W3 yCIIOBHM JTOJDKHO
BBITIOJIHATHCS JJISL SHAOTEPMHUYECKONW pEeaKIMH, YTOObI OHA MPOTEKalla CaMOIIPOM3BOJIBHO TPHU
MOCTOSIHHOM JiaBjieHuu u Temnepatype T?». [lTomorure BoIOpaTh npaBUIbHBIN OTBET.

Mopnyasb 2: KuHeTnka v 3J1eKTPOXUMHUS
[1K-1 roTOBHOCTBIO peaTn30BbIBaTh 00pa30BaTEIbHbBIC IPOrPAMMBI [0 YUEOHBIM MpEAMETaM
B COOTBETCTBHH C TPEOOBAaHUSIMH 00pa30BaTEIbHBIX CTAaHAaPTOB

1. IlpuBenute BBIBOJA 3aKOHA ACMCTBYIOUIMX MacC W €ro pa3jMyHbIX YacTHBIX (QopMm.
[Toxaxxute CBA3b MEXAY Pa3HbIMU KOHCTAHTaMU PAaBHOBECHUS. 3ANUIINTE U30TEPMY XUMHYECKOMN
peaxIuu.

2. OxapakrepusyiiTe (ha30BbIe Iepexobl U (a30BbIe PABHOBECHUS B PA3IMYHBIX CUCTEMAX.

3. Onumure CBOICTBa pacTBOPOB HEINEKTPOIUTOB. [IpuBenuTe mpuMepsl HUCIOIb30BAHUS
CBOICTB HE3JIEKTPOIUTOB IPU U3YUEHUHU XUMHHU B LIKOJIE.

4. PackpoiiTe CyThb 3JEKTPOJIUTHYECKON auccomnuanuu. Ha ocHOBe aHanM3a MIKOJIbHBIX
y4€OHMKOB XMMHH, COCTAaBbTE MEPEUYEHb BOIPOCOB, KOTOPbIE HEOOXOIMMO DPACKPBHITH B paMKax
IpenojaBaHus IKOJIbHOIO Kypca XUMHH.

5. Ilepeuucnure OCHOBHbIE MOHATHS, (QOpPMHUpPYEMblEe IPU  HU3YYEHUH  TEMBI
«OIEKTPOJINTUYECKAS TUCCOLMALIMS B IIKOJIBHOM KypCe XUMUHU.

6. OxapakTepu3ylTe d3JIEKTPOIPOBOJHOCTE  PACTBOPOB  3JIEKTPOIUTOB.  OmmmuTe
JEMOHCTPAIIMOHHBIA AKCIIEPUMEHT, HUCIOJB3YEMBIH MPH H3YYCHHH CBONCTB DJJIEKTPOJIUTOB B
HIKOJILHOM KypCe XUMUHU.

7. OxapakTepu3yiTe OCHOBHbIE MOHATUS U METO/AbI opMasibHOM KuHETHKH. [lepeuncnure
OCHOBHBIE MOHATHSA XUMUYECKON KUHETUKH, 3HAHUE KOTOPBIX (OPMUPYETCS IPH U3YYEHUN XUMHUU
B ILIKOJIE.

8. PackpoiiTe cyTb OCHOBHBIX MOHATHH W TPUMEHEHHs KaTalu3a, OINpeNeleHus u
kinaccupukanuu. ONUIIUTE OCHOBHBIE MEXAHU3Mbl KaTaJUTHUECKUX peakuuid. Ilpemnoxure
3aganue EI'D mo XuMuu 1o JaHHOU TEME.

9. IlpuBennTe pUMeEp pEIICHUS OJIMMITHATHOTO 3a/IaHus IO XUMHH: Ha CKOJIBKO TpamycoB
MIOBBICUTCS TEMIIepaTypa npu pactsopeHuu 0,2 MoJsib cepHOM KUCIOTHI B BoJe Maccoit 200 r, ecin
TEIUIOTa PaCTBOPEHHUs CEPHOM KUCIOTHI paBHA — 74,94 xJIk, a yaenbHasi TEIJIOEMKOCTh pacTBOpa
pasna 3,77 JIx/t - K?

10. MH3yueHue CBOMCTB pacTBOPOB 3JIEKTPOJIUTOB SIBIISICTCS 00s3aTEIbHBIM IPU U3YYEHUU
XUMUKM B 1uKose. [lepeunciuTe OCHOBHBIE MOHATHSA, (QOpPMUpYEMblE MNpPHU HM3YYEHHUU TEMBI
«DNEKTPOIUTUYECKAS TUCCOIUAIINS B IIIKOJIBHOM Kypce XuMuH (8 Kirace).

11. Jlna nyyimiero TMOHUMAHHS — CIOKHBIX TE€M XUMHHM  YYUTENs  HCIOJIB3YIOT
JEMOHCTpAllMOHHbIE ONBITHL. llepeunciuTe AEMOHCTPALMOHHBIE OIBITHI, HCIOJIB3YEMBIE IIPU
M3YYE€HUHU CBOICTB 3JIEKTPOIUTOB B HIKOJIBHOM KYpCE XUMUHU.

12. BcnoMHuTEe OCHOBHBIE MOHATHS (opMalbHOW KHHETHKH. [lepedncinre OCHOBHBIE
MOHATHUS U 3aKOHBI XMMUYECKON KUHETUKHU, 3HAaHUE KOTOPHIX (POPMHUPYETCS IPU U3yYCHUN XMMUU B
HIKOJIE.

8.4. Bonnpochl NpoMesKyTOUHOM aTTecTaluu
Isterii cemecTp (Ix3amen, IK-1)

1. Onpenenure npeaMeT U METOJ TepMOoAUHAMHUKU. ONUIIUTE TEPMOAMHAMHUUYECKHE
nporecchl (oOparumbie, HeoOpaTUMBbIE, CaMOIPOU3BOJILHBIC, HECAMOMPOU3BOJIbHBIC). Termora u
pabora.
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2. Chopmynupyiite mepBblii 3aKOH TepMOAMHAMHUKH. OXapakTepu3ylTe BHYTPEHHIOIO
SHEPruI0 KaK TepMOAMHAMHUecKylo (yHKuuto. OxapakTepusyiTe OSHTaNbIUI0 Kak (QyHKIMA

COCTOSIHUSI.

3. Onummmre pasaen tepmMoxumusi. OxapakTepu3ylTe TEIIOThl XUMUYECKUX pPEaKIMi.
Cdopmynupyiite 3axon ['ecca u BbIBOJ U3 EPBOro Havyaja TEPMOAU-HAMUKH ISl 3aKPBITHIX CHCTEM.

4. Onummre 3aBUCHUMOCTh TEIUIOT peakUui OT TeMIepaTypbl. 3amHUIIUTE ypaBHEHUE
Kupxrodda B nuddepenunanbHoi u HHTErpaIbHON opMax.

5. Cdopmynupyiite BTOpoil 3aKOH TEPMOAMHAMUKH, €r0 pazIudHble (HOPMYIUPOBKU U
UX B3aUMOCBSI3b.

6. Onummure SHTPONUIO KaK TEIUIOBYI0 KOOPJAMWHATY COCTOSHUS U (U3HYECKYIO
BeIMUMHy. 3anumuTte ypaBHeHue bonbimana. Ilokaxkute M3MEHEHUE SHTPOIUU TMPU PA3TUYHBIX
nporeccax.

7. Onumure TtermmoByro Teopemy Hepracra. Chopmymupyiite moctynar I[lmanka u
00JacTb €ro NPUMEHUMOCTH.

8. 3anumute ¢yHnameHTanbHoe ypaBHeHue [u06ca. CdopmynupyiiTe ompeaeneHue

byaknuii cocrosiuusa F, G. OnmmuTe yCIIOBHS PaBHOBECHS M IKCTPEMYMBI XapaKTEPUCTHUCCKHUX
byukuuii. YpaBaenue ['nu606ca—I enbmromnsia.

9. OxapakTepusyiiTe XUMHYECKUN TMOTeHIMaN. ONHUIIUTE YCIOBHS XHUMHUYECKOTO
PaBHOBECHS.
10. [IpuBenuTe BBIBOJ 3aKOHA JCHCTBYIOIIMX MAcC M €ro Pa3jIMYHbIX YaCTHBIX (OPM.

[Tokaxkute CBSI3b MEXKAY pPa3HBIMU KOHCTAHTAMHU PaBHOBECHs. 3alMIIUTE U30TEPMY XUMUYECKOU
peaxIuu.

11. [IpuBenuTe TepMOIMHAMUYECKOE OIpeNeJeHHEe XHUMHUYECKOro cpojctBa. [loxxkute
3aBUCHUMOCTh KOHCTAHTHI pAaBHOBECHSI OT TeMIIepaTyphl. 3aMUIIUTe ypaBHeHHE n300apbl Bant-I'odda
Y €ro UHTErPUPOBAHUE.

12. OxapakTepu3yiiTe npuBeieHHYI0 sHepruto [ mb6ca u ee UCoNb30BaHUE NP pacyeTax
XuMHUeckux paBHoBecuil. Onumute npuniun Jle [latense—bpayna.

13. OxapakTepu3yiiTe XUMHYECKHE paBHOBECHS B TE€TEPOr€HHBIX CHUCTEMax C
oOpa3oBaHueM U 6e3 00pa3oBaHMsI TBEPABIX PACTBOPOB (3alMCh KOHCTAHT PaBHOBECHS, IPUMEPHI).

14. Chopmynupyiire npasuno ¢a3 I'mb66ca. laiite ompenenenue ¢aspl, KOMIOHEHTA,
qycia CTeNneHel CBOOO L.

15. OxapakTepu3yiiTe OMHApHBbIE CHCTEMBI C OOpa30BAHHMEM 3BTEKTHUKU C TBEPIBIMHU
pacTBOpamMu, ¢ KOHTPYIHTHOW U HHKOHTPYIHTHOM TEMIIepaTypaMu IUIaBICHUSI.

16. 3anummure ypaBHeHue Knanelipona—Knay3uyca u ¢a3oBble nepexozsl nepBoro poja,

a TakXke ero TMpUMEHEHHEe K TpoleccaM IUIaBJICHUS, UCHApeHUss © CcyOIuManuu B
OJHOKOMITIOHCHTHBIX CUCTEMaX.
17. Onuute pacTBOPHI B PA3TUUHBIX arperaTHbIX COCTOSHHSIX, €UHUIIBI KOH-T[EHTPAIIH.
18. OxapakTepusyiiTe cMecH WHACAIbHBIX Ta30B M CBONCTBAa MJEATBHBIX Ta30BbIX
pactBopos. JlaiiTe oOmee onpeaeneHne HACATbHBIX PACTBOPOB B JIOOBIX arperaTHBIX COCTOSHUSX.
Cdopmynupyiite sMnupuueckre 3aKoHbl Payist 1715 naBneHus.

19. Onummure KOJUIMTaTUBHBIE CBOWCTBAa PAcTBOPOB: KPHUOCKOMMS U 30YIINO-CKOMMS,
OCMOTHYECKOE JIaBJICHUE.

20. Onummre paBHOBECHE KUJIKOCTh — Map B JIBYXKOMIIOHEHTHBIX cucTemax. [lokaxure
B3aMMOCBS3b COCTaBOB I1apa U KUAKOCTHU JUIS UJCAIbHBIX U HEHJI€aTbHBIX PACTBOPOB.

21. Chopmynupyiite 3axonbl KonoanoBa. OxapakTrepusyiTe a3eoTpPONHbBIE CMECH M HUX
CBOMCTBA.

22. [lepeuncniute OCHOBHBIE TOJNIOXKEHUs Teopun AppeHuyca. ChopMynu-pyiiTe 3aKoH
pa3Benenus OctBanpaa. Onumure Teoputo Jledbas — Xrokkens.

23. OxapakTepusyWre 3JICKTPOIPOBOAHOCTh PACTBOPOB  JJIEKTPOJIMTOB:  YAEIbHAdI,

HKBHUBAJIEHTHAs! U MOJISIPHAsI 3JIEKTPOIIPOBOJHOCTH, OINPEAEIEHUE MOABUKHOCTU OTIAEIbHBIX HOHOB,
IIepBOHAYAJIbHAS U COBpEeMEHHasi (opMyIHpoBKH 3akoHa Konbpayia.

24, OxapakTepu3yiTe 371€KTPOXUMHUECKUN MOTeHIHan. ONMILINTE YCIOBHUS PaBHOBECHUS
Ha rPaHUIIE IEKTPOJa C PaCTBOPOM M B ANEKTPOXMMHUUYECKOH Iienu. 3anuiuTe ypasHeHue HepHera.

Toxnrorosneno B cucreme 1C:Yuusepcurer (000000392)



25. OnumuTe OTHOCUTENbHBIE M CTaHIAPTHBIC SJIEKTPOAHbIC MoTeHIHabl. [IpuBenute
npaBuia pacueta 3/]C ¢ moMomIbIo TaOJIHIl CTaHIAPTHBIX MTOTCHITHAIOB.

26. Onuure kmaccu(PUKALUIO JIEKTPOIOB U AIEKTPOXMMUYECKUX LEMNel: 3JIeK-Tpoasl 1-
ro, 2-ro U 3-T0 pPOjAa; OKUCIUTEIbHO-BOCCTAHOBUTEIBHBIE M HWOH-CEICKTHUBHBIC DIICKTPOJIBI;
¢u3nueckre, XAMHUYECKUE U KOHIIEHTPAIIMOHHBIE IIETIH.

217. OxapakTepu3yiTe TEpMOAMHAMUKY TaJIbBAHUYECKOTO 2JIEMEHTA.

28. OxapakTepu3yiiTe OCHOBHBIC TOHITHS M METOABl (DOpPMaNbHOW KUHETHKU. OmnuIinTe
KMHETUYECKHE YPABHEHUS U METOJIbI UX U3yUCHUSI.

29. Packpoiite Cyrp MNOHATUN: MOJEKYJSIPHOCTH M IOPSANOK PEAKLUUU, METObI
orpezeNieHus: NOpsIKa PeaKIUHU.

30. OxapakTepu3yiTe TUMUTUPYIOLINE CTaIUU CIOKHBIX XUMUYECKHUX Pe-aKIHid.

31. [TokaxkuTe 3aBUCHUMOCTb KOHCTAaHTBl CKOPOCTH XMMHMYECKON peakiuuu OT

TEMIEPATypbl. 3alUIIUTE ypaBHEHUE AppEeHHyca, €ro OIbITHAs IPOBEpPKA M TEOPETUYECKAs
TpakToBKa. OXapaKkTepru3ynuTe SHEPTUI0 aKTUBALIMH.

32. Onumute HOTOXMMUYECKHE MPOLECChl, (OTOXUMHUECKUE PEAKIIMU U MX CBOMCTBA.
OxapakTepu3yiTe KHHETUKY (POTOXMMUYECKUX PEaKIHii.

33. Packpoiite CyThb OCHOBHBIX INOHATHM W IPUMEHEHHs KaTaln3a, ONPEICICHUS H
kiaccupukanuy. ONUIINTE OCHOBHBIE MEXaHU3MbI KATATMTUYECKUX PEaKIUil.

34. Oxapakrepusyiite (epMeHTaTHBHBIA Katanu3. JlaliTe oOmme omnpeneieHus u
noHATUs. ONMUIINTE aKTUBHOCTh ()ePMEHTOB. 3alMIINTe ypaBHEeHHE Muxasiuca — MeHTeH.

35. OxapakTepu3yiTe KUCIOTHO-OCHOBHOM KaTanu3. OnUIINUTE KIaCCU(PUKAINIO PEaKIIUii
KHCJIOTHO-OCHOBHOTO KaTanu3a. ONUIIUTe MEXaHU3Mbl PEAKIIMNA U TUMUTUPYIOIINE CTAIUH.

36. OxapakTepu3yiiTe TeTeporeHHbI KaTanu3. Onumure KUHETHKY TIe€TepOreHHO-

KaTaJIUTHYECKUX peakiuil ¢ nudy3uoHHbIMU orpaHnyYeHHsIMU. ONUIIUTE TEOPU. MYJIbTHUILIECTOB
bamannuna.

37. TennoTel ropeHus anmasa u rpaduTa COOTBETCTBEHHO paBHBL: - 395,7 xJx u — 393,77
k/[x. Berarcnute Tennoty o0pa3oBaHus anmasa u3 rpadura.

38. Ompenenuts paboTy, coBepmiaemyro 56 T azora npu wuzorepmudeckom (20 °C)
pacuupennu er ot 0,015 o 0,1 M3, ecniu HavanbHOe HaBienue O0bu103,039 . 10 5 T1a. KakoBo Oyzaer
KOHEYHOE JaBieHue?

39. Omnpenenute koHcTaHTy paBHOBecus peakiuu NOCI2(r)+NO(r) = 2NOCI(r),ecnu mp
HEKOTOpPOW TeMIlepaType paBHOBECHbIE KOHIEHTpauuu BeniectB cocrtaBisior] NOCI2]=0,05
[NO]=0,55; [NOCI]=0,08 momb/m.

40. Tennora pactBopenust conmn NH4NO3 pasna 26,8 kJ[>x/mMonbs. Onpenenure Kak U HA
CKOJIBKO T'pajlyCcOB U3MEHUTCS TeMIlepaTypa Ipu pacTBopeHHH cosn Maccoit 20 r B Boge maccoit 180
I. yJleJIbHas TeIJI0EMKOCTh OJIYy4eHHOTro pacTBopa paBHa 3,44 JIx/r-K.

41. Onpenenute YUCIIO CTeNeHeil cBOOOIBI 1Sl CUCTEMBI, B KOTOPOM MPOTEKAeT peakius
pasioskeHus kKapOoHaTa Kainblud (H. y.).
42. Xnopua xanus Maccoi 20 r pacTBopeH B BojJie Maccoil 230 I. TUIOTHOCTh pacTBOpa

paBHa 1,05 r/mu. Omnpenennute cocTaB pacTBOpa: a) B MAacCCOBBIX JIOJISIX; 0) B MOJBHBIX JIOJSAX; B) B
MOJISUTBHOCTH; T') MOJISIPHYIO KOHIIEHTPAIHIO.

43. Onpenenuth gaBieHue napa pactsopa npu 40 °C. comeprkaliero riroko3y maccoit 3,6
r B Bojie Maccoi 250 r. [laBnenue napa Boabl IpH TOM ke Temneparype pasHo 73,74 I'lla.
44, Onpenenute MOJISUIBHOCTh PACTBOPAa MOYEBHUHBI, €CIM U3BECTHO, YTO JABJICHHE Mapa

Haa pactBopoMm npu 25 °C pasHo 31,1 I'Tla. JlaBneHue mapa BOAbBI IIpU 3TOM TeMIlepaType
cocraBisaer3 1,67 I'Tla.

45, [Tpu 155 °C naBnenue HaCBIIEHHOTO BOASHOTO mapa paBHo 5,433 - 105 Ila, a 06bem 1
kr mapa 0,3464 m3. PaccuuraiiTe neTydecTb BOJbI, HAXOJAIICHCS B PABHOBECHH CO CBOUM
HaCBILIEHHBIM nIapoM, nipu 155 °C.

46. Hasnenus napa yncteix CHCI3u CCl4 tipu 25 °C paBubl 26,54 u 15,27 klla. [Tomaras,
YTO OHU 00Pa3yIOT UJCAIbHBIA PACTBOP, pACCUUTANTE aBJICHUE TIapa HaJl paCTBOPOM, COCTOSIIUM U3
Imons CHCI3u 1 mons CCl4.

47. Omnpenenure Temneparypy 3amep3aHust 1,5 %-HOro pacrtBopa XJIOPUCTOIO HaTpus,
ecnu Kaxymiasics creneHb aucconuanud NaCl B atom pactBope paBHa 84,5 %. Kpuockonuueckas

MMOCTOSTHHAs BOJHI 1,6.
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48. KoHcTranTta nuccouuanuu ykCycHOM KucioTel paBHa 1,74:-10-5, KoHueHTpauus ee
pactBopa 0,01 M. Berunmcioute cTeneHb 53JIEKTPOIUTHUECKON auccouuanuu Kucinotrsl (%) u
BOJIOPO/IHBIN MTOKA3aTeNlb PACTBOPA.

49. Haiimute pH ammuauynoit OydepHod cmecu, mpurotoBiieHHOW u3 pactBopa NH4OH
o6vemo 200 mur monspHol koHueHTpanued 0,1 mone/m u 2,14 r xnopuna ammonusi. K NH40H
1,8%10-5. Jlucconuanuio coiau CYUTaTh PAaBHOU €ANHULIE.

50. Cxonpko MunmmuTpoB pactBopa CCH3COOH=0,2 momnb/n Hyx)HO npubaButh Kk 50
mi pactBopa CCH3COO Na=0,25 mMomb/11, 9T006I TOTYy4UTh pacTBOp, pH KOoTOpOTO paBeH 67

KCH3COOH=1,8%10-5.

51. B peakuun 2-ro mopsiaka A + B — D HayanbHbIe KOHIIEHTpAllMU BEIIECTB A H
COOTBETCTBEHHO paBHbI 2,0 Mob/1 1 3,0 Monb/n. CkopocThk peakiuu paBHa 1,2-10-3Momw/(01°¢) npu
[A] = 1,5mo0mb/1. PaccunTaiiTe KOHCTaHTY CKOPOCTH M CKOPOCTh peakiuu rnpu [ B] = 1, monb/m.

52. [lepuon monypacnaga paauoaktuBHoro wu3zoronal4d C — 5730 ner. Ilpu
apXeoJIOTUYECKU PACKOIIKaxX ObLIO HaleHo AepeBo, coaepxkanuel4 C B koTropom cocraBisieT 72% ot
HopMmanbHOro KakoB Bo3pacTt aepena?

53. Bo CK0IBbKO pa3 BO3pacTeT CKOPOCTh PEaKIUu MpU NOBbIIEeHUU Temneparypsl ¢ 10 go 30
o (y=3)?

54, [Tepuon nonypacnana paauoaktuBHorousotomnal37 Cs, KoTopblil omnan B atMocdepy
pesynbrate UepHoObuibcKkOW aBapuu, — 29,7 net. Uepe3 kakoe BpeMsi KOJIUYECTBO ITOrO U30TOMA
coctaBUT MeHee 1% ot ncxogHoro?

55. [Tpu onpenenennoit remneparype 0,01 Monb/n1 pacTBop sTHIaneTaTa oMbusiercs 0,002
MoJib/1 pactBopoM NaOH nHa 10% 3a 23 muH. Uepe3 cKOJIbKO MUHYT OH OyJIeT OMBUICH JIO TAKOU Ke
crenenu 0,005 monw/n pactBopom KOH? Cunraiite, 4to n1aHHas peakius UMEeT BTOPOH MOPSAOK a
HIENIOYU AUCCOIMUPOBAHBI MTOJIHOCTHIO.

56. B mkonpHOM Kypce XMMHU OJTHUM M3 OCHOBHBIX TOHSITHUH SIBISIETCS «XHUMHYECKas
peakius». XUMUYECKHEe peaklUuu KIacCUPHUIMPYIOT MO PAa3IUYHBIM Mpu3HakaM. Kakol mnpu3Hak
UCIoNb3yeTcs B TepMoxuMun? Kakue TUmbl peakiiuii BbIACISIOT B TEPMOXUMUN?

o7. Hnst oOpaTUMBIX peakIuii XapaKTEPHO COCTOSTHUE XUMHUYECKOTO PaBHOBECUU.
HazoBute paszmensl XUMUYECKON HAyKHM, 3aHUMAIOUIMICS W3YYEHHUEM CBOMCTB XUMHUYECKOIO
paBHOBecus. [lepeuncnute Tpu 00s3aTENBHBIX MPHU3HAKA, KOTOPHIMH XapaKTEPU3YeTCS COCTOSIHHE
XUMHUYECKOTO PAaBHOBECHSI.

58. Jns  nydimero TNOHUMAHUSA — CIOXKHBIX TE€M XUMHHM  YYHUTENIs  UCIHOJB3YIOT
JEMOHCTPALIMOHHbIE OMBITHL. [lepeuncianTe AEeMOHCTPALMOHHBIE OMBITHI, HCIOJIb3YEMbIE MIPH
W3YYEHUHU CBONCTB AJIEKTPOJIUTOB B IIIKOJIHHOM KypCe XUMUHU.

59. Ha myHununansHoM sTane Bcepoccuiickoil OIuMMIIKAAbI MIKOJBHUKOB MO XUMHUU
yueHHKaM 9 Kkiacca TPeIJIoKEHO 3AaHue MO (U3HUECKOH XHMHH, B KOTOPOM HE0OXO0IUMO
OTIPENICTUTH JIJISl KaKOW M3 MPUBEIACHHBIX HIKE PEAKIIUN BBIXO/ MPOIYKTOB HE Oy/IET YBEIIUUYUBATHCS
npu yBenuueHuH napneHusi? [lomorure BoIOpaTh NpaBUIbHBINA OTBET.

60. «B III 1o Hameit 3psl Ha ocTpoBe Pogoc OblT MOCTPOEH Masik B BUZE OTPOMHOM CTaTyH
I'enmuoca. bpon3oBas o6ojouka cTaTyd ObUIa CMOHTHpOBaHAa Ha jKeyle3HoM Kapkace. Komocc
Ponocckuii cuntancs oJHUM U3 CEMH 4yJleC CBETa, OJHAKO MPOCYIECTBOBAN BCEro 66 JeT U pyxHys
BO BpEMsI 3eMJIETPSICEHUS» - TAKOM UCTOPUEH MOXKHO HayaTh OAHY M3 TEM IIKOJIBHOTO Kypca XMMUHU.
HazoBute TemMy ypoka v HCTHHHYIO IPUUMHY Pa3pyIICHUS CTATyH.

8.5. Meroauyeckue MaTepHAaJbl, ONpeaesIsiiONAe MPoueIypPbl ONEHWBAHUS 3HAHWIA,
YMEHHi, HABBIKOB U (MJIM) ONbITA A€ATEJHLHOCTH, XapaAKTEePU3YIOIIUX 3Tanbl (JOPMUPOBAHUS
KOMIIEeTEeHIM I

[TpoMexyTodHast aTTeCcTalus MPOBOUTCS B (popMe dK3aMeHa.

DKk3aMeH MIO3BOJISIET OIICHUTH c(hOpMHUPOBAHHOCTh YHHUBEPCATbHBIX,
o0menpodecCHOHaNbHBIX U MPO(YECCHOHANBHBIX KOMIIETCHIIUN, TEOPETHUUYECKYIO TOATOTOBKY
CTYIEHTa, €ro CcrmocoOHOCTh K TBOPYECKOMY MBIIIICHUIO, TOTOBHOCTh K TMPAKTUYECKOU
NESTENIbHOCTH, TPUOOPETCHHBIE HABBIKM CAMOCTOSITEIIBHONH pabOThl, YMEHHE CHHTE3HpPOBATh
MIOJTyYCHHBIC 3HAHUS M IPUMEHSTH WX MIPH PEIICHUN PAKTUICCKUX 3a]1a4.
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[Ipu OGamnbHO-PEHTHHIOBOM KOHTPOJIE 3HAHUM HTOrOBas OICHKA BBICTABIIAETCS C Y4ETOM
HaOpaHHOI CyMMBbI GaJlIOB.

VY CTHBIN OTBET HA DK3aMEHE

[Ipu ompeneneHur ypoBHS JOCTIKEHHMH CTYIEHTOB Ha JK3aMeHEe HE0O0XOoAMMO oOpamarh
0co00e BHUMaHHE Ha CIIeylollee:

— J1aH MOJIHBIN, pa3BEPHYTHIM OTBET HA ITOCTABIECHHBIN BOIPOC;

— MOKa3aHa COBOKYITHOCTh OCO3HAHHBIX 3HAHHH 00 00BEKTE, MPOSBIIAIONIAsICS B CBOOOIHOM
ONEPUPOBAHUU IOHATUAMHU, YMEHHUH BBIICIUTH CYIIECTBECHHBIE U HECYLIECTBEHHBIC €TI0 IPU3HAKH,
IIPUYUHHO-CJICICTBEHHBIE CBA3H;

— 3HaHHE 00 0OBEKTE IEMOHCTPUPYETCs HAa ()OHE NOHUMAHMSI €0 B CUCTEME JaHHOW HayKH U
MEXIUCLHUIUIMHAPHBIX CBA3EH;

— oTBeT (hopMynupyeTcs B TEPMHHAX HAYKH, HU3JIOKEH JIMTEPATYpPHBIM S3bIKOM, JIOTHYEH,
JIOKa3aTeNIeH, JEMOHCTPUPYET aBTOPCKYIO IO3ULUIO CTYJCHTA;

— TEOPETUYECKUE MTOCTYJIATHI [IOATBEPKAAIOTCS IIPUMEPAMH U3 TPAKTUKHU.

TecTnl

[Ipun ompeneneHuy YpOBHS IOCTHKEHHM CTYJEHTOB C IOMOIIBIO TECTOBOTO KOHTPOIS
Heo0X0IuMo oOpaIiaTte 0cob0oe BHUMaHueE Ha cieaylomiee:

— OIICHUBAETCS MOJTHOCTHIO MPAaBUIIBHBIA OTBET;

— MpernoAaBaTeieM JOJDKHA ObITh OINpe/e/ieHa MaKCUMAaJIbHAs OIIEHKA 33 TECT, BKIIFOYAFOIIHI
OTIPEICTICHHOE KOJIMYECTBO BOIIPOCOB;

— IIpero/iaBaTesieM MOXKET OBITh OTpe/ieiicHa MaKCUMaJIbHAsI OLIEHKA 3a OJIMH BOIIPOC TECTA;

— M0 BOIpOCaM, NPEIyCMaTPUBAIOUIMM MHOKECTBEHHBIM BBIOOP NPaBUIBHBIX OTBETOB,
OIICHKA ONPEIEIAETC UCXO/Is U3 MAKCUMAJIbHOW OIICHKU 32 OJIUH BOIIPOC TECTA.

[TucbmenHast KOHTpoJIbHAs paboTa

BI/I)II)I KOHTPOJIbHBIX pa60T: AYAUTOPHBIC, AOMAIIHUEC, TCKYIIHUC, JSK3aMCHAIlMOHHEIC,
NUCbMEHHBIE, TpapuuecKue, MpakTU4eckue, (ppoHTalIbHbIe, MHAUBUAYaIbHble. CHcTeMa 3aJaHuil
MUCbMCHHBIX KOHTPOJbHBIX pa60T JOJDKHA:

— BBIABJIATH 3HAHUA CTYJACHTOB 110 OHpGI[GJ'IGHHOfI JUCHUITIINHE (pa3z[eny I[I/ICIII/IHJ'II/IHBI);

— BBIABJIATH IOHMMAHHUE CYIIHOCTH U3y4YaCMbIX MMPCIMETOB U ﬂBHCHHﬁ, nux BaKOHOMepHOCTCﬁ;

—BBIABJIATE YMCHUEC CaAMOCTOATCIIBHO ACIATh BBIBOJBI U O606HI€HI/I$I;

—TBOPYCCKHU UCIIOJIb30BATh 3HAHUSA Y HABBIKU.

TpeboBaHusi K KOHTPOJIBHOW pabOTe IO TEMATUYCCKOMY COJEPIKAHUIO COOTBETCTBYIOT
YCTHOMY OTBETY.

Taxke KOHTpOJIbHBIE PA0OTHI MOTYT BKJIIOUATh MEPEYEHb MPAKTUYECKUX 3a/IlaHUH.

KonTekcrHast ydeOHas 3amada, TpoOJIeMHAasi CHTYyalWs, CHUTYAI[MOHHAs 3ajada, KeicoBoe
3ananue [Ipu ompeneneHnn ypoBHS TOCTHXKEHUH CTYIEHTOB MPHU PEIICHUH YIEOHBIX MPAKTHUYECKUX
3a/1a4 He0OXoAMMO 00paIaTh 0c000e BHUMAHUE Ha CIEAYIOIIEe:

— CIIOCOOHOCTH OMNPEACTATh W TPHHUMATH IIeJU Y4eOHOW 3aJlaud, CaMOCTOSITEILHO |
TBOp'-IeCKI/I HJ'IaHI/IpOBaTB cc pemeHHe KaK B TPIHI/I‘IHOP'I, TaK U B HeCTaHHapTHOI\/'I CI/ITyaHI/II/I;

— CHCTEMaTU3UPOBAHHbIE, TTYOOKHE U MOJIHBIE 3HAHUS 110 BCEM pa3/iesiaM MPOrpaMMBlI;

— TOYHOE HCIIOJIb30BaHUE HAYYHOW TEPMUHOJIOTHH, CTUIMCTUYECKH TPAMOTHOE, JIOTUYECKU
MPAaBUJILHOE M3JI0KEHHE OTBETA HA BOMPOCHI U 33/I1aHNUS;

— BIQJICHHE WHCTPYMEHTapueM Y4eOHOH JUCHMIUTUHBL, yMeHHe ero 3¢GGHeKTUBHO
UCIIONIb30BaTh B TIOCTAHOBKE M PEIICHUN YUEOHBIX 3a/1a4;

— IPaMOTHOE HCIIOJIb30BAaHUE OCHOBHOM U JIOTIOTHUTEIBHON JTUTEPATYPHL;

— YMEHHE WCIOJIb30BaTh COBPEMEHHBbIE HWH(POPMAIIMOHHBIE TEXHOIOTUU [JISl pelIeHUs
y‘-Ie6HI:IX 3aJa4, UCII0JIb30BAaTh Hay‘IHbIe JOCTUKCHUS I[pyrI/IX JUCHUIIINH,

— TBOpYECKas CaMOCTOSTENIbHAs pabdoTa HAa NPAKTHYCCKHUX, JTa00paTOPHBIX 3aHATHSIX,
AKTUBHOE YJacTHE B TPYIIOBBIX 00CYKICHUAX, BRICOKHI YPOBEHb KYJIBTYPhI HCIIOJTHCHHS 3a/IaHUH.

9. IlepeyeHb OCHOBHOI U JOMOJHUTEILHON Y4eOHOI JUTEPaTyPHI
OcHoBHas1 JiuTEpaTypa
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1. Kykoma, H. B. JlaGopaTopHblii NpakTUKyM MO (PHU3HMUECKOW M KOJUIOMJHOM XHMHUHU
[TekcT] : yuebHO-MeToam4. mocodue / H. B. XykoBa ; Mopmos. roc. nes. un-T. — Capanck, 2010. —
64 c.

2. Xyxoma, H. B. ®usnueckas xumus B Bompocax u 3agadax [Tekcr] : yueb.-meTo.
noco6ue / H. B. XKykosa, O. A. JIsmuaa ; MopzoB. roc. nen. ua-T. — Capanck, 2016. — 141 c.

3. Kyapsmesa, H. C. ®usnueckas xumms [Tekcr] : yueb.mms OakamaBpoB / H. C.
Kynpswesa, JI. I'. bonnapesa. — M. : FOpaiit, 2013. — 340 c.

4. Makapos, A.I'. TeopeTnueckue U MPaKTUIECKUE OCHOBHI (pU3MUECKON XUMUH : ydeOHOe
nocobue / A.I'. Makapos, M.O. Caruna, /[.A. PazgoOpeeB ; MunucrepcTBo 00pa3oBaHus U HAyKH
Poccwuiickoit denepanuu. — Operodypr : OpeHOyprckuit rocyapcTBeHHbIN yHUBepcuteT, 2015, — 172

c. :  rTabm, wn., rpadp. —  Pexumm  pmocryma: mo  mommmcke. —  URL:
http://biblioclub.ru/index.php?page=book&id=364840

JonoJHuTeIbHAA JJUTEPATYypa

1. Baiipamos, B. M. OcHOBBHI 2JIEKTPOXUMHUH : yueb.1mocodue mis By3oB / B. M. baitpamoB. —
M. : Akanemus, 2005. — 240 c.

2. baiipamos, B. M. Xumuueckass KHHETHKA W KaTaJIU3 : PUMEPHI M 33J1a4 C PEHICHUSMH :
yueb.mocobue ais By30B / B. M. baiipamos. — M. : Akagemus, 2003. — 320 c.

3. baiipamoB, B. M. OcHOBBI XUMHUYECKOW KMHETHKHU U KaTalu3a : y4eb.mocodue i By30B
/ B. M. baiipamoB. — M. : Akagemus, 2003. — 256 c.

4. 3umon, A. JI. ®usndeckas xumus : yue6./uis By3oB / A. 1. 3umon, H. @. Jlemenko. — M.
: Arap, 2003. — 320 c.

5. Pomanenko, E. C. ®usnueckas xumust [ DIEKTPOHHEIN pecypc] : yuedHoe mocobue / E. C.
Pomanenko, H. H. ®panneBa ; dexepanbHoe TOCyIapcTBEHHOE OrOKETHOEe 00pa3oBaTelbHOE
YUpEeKIEHUE BBICIIET0 MPOo(ecCHOHATLHOTO o00pazoBanuss CTaBPOIOIBCKHIA TOCYIapPCTBEHHBIN
arpapHblil yHuBepcuTeT, MUHUCTEPCTBO cenbckoro xo3siictea PO. — CraBponons : Arpyc, 2012. —
88 c. — Pexxum moctymna: http://biblioclub.ru/index.php?page=book_red&id=277422

6. Teps3usn, T. B. ®usnueckass U KoOIJIOUIHAS XUMHUS [DJIEKTPOHHBINA pecypc] : yueOHOoe
nocobue / T. B. Tep3usin. — ExarepunOypr : W3natenscTBo Ypanbckoro yHuepcutera, 2012. —
108c. — Pexxum poctyma: http://biblioclub.ru/index.php?page=book_red&id=239715

10. IlepeuyeHb pecypcoB HH(POPMALNOHHO-TEJIEKOMMYHUKALUOHHOM ceTn « AHTepHeT»

1. http://www.chem.msu.su/rus/teaching/phys.html - YueOuble MaTepuaisl mo Gpu3nyecKoit
XUMHUK Xumuyeckoro ¢pakyiabrera MI'Y

2. http://lwww.physchem.chimfak.rsu.ru/Source/PCC - 3nekrpoHHblii yueOHHK. JIeBYCHKO,
C. H. ®usnueckas v KOIOUIHAS XUMHUS

11. MeToauyeckue yKa3aHusi 00y4aromuMCsl 10 0CBOEHUIO TUCHUIJIMHBI (MOIYJIs1)

[Ipu ocBoeHMM MaTepuasna IUCHUIUIMHBI HEOOXOAUMO:

— CIUTAHUPOBATh U PACIPEEIUTh BpeMs, HEOOXO0AUMOE JIJIsl U3YUEHUs AUCIUITITUHBL;

— KOHKPETU3UPOBATh JJIs ce0sl TUIaH N3YUYEeHUS MaTepHaa;

— O03HAKOMUTBCS ¢ 0OBEMOM U XapaKTEepPOM BHEAYAMTOPHOM CaMOCTOSATEIbHOW pabOThI AJis
MTOJIHOLIEHHOT'O OCBOEHUS KAKJ0M U3 TEM JUCLUIIINHBL.

Cuenapuii n3yueHus Kypca:

— IpopaboTaiTe KXY TEMY 10 MpeIaraéMoMy HIDKE allTOPUTMY JIEUCTBUH;

— W3y4YHWB BEChb MAaTepHaj, BBIIOJHUTE HWTOTOBBIM TECT, KOTOPBIM IPOJEMOHCTPUPYET
TOTOBHOCTB K C/Iaue HK3aMeHa.

Anroput™m paboThl HaJl KaXKIAOH TEMOM:

— H3y4YuTe COACP)KAHHUE TEMBbI BHAYaJIE II0 JIEKIMOHHOMY MaTepualy, a 3aTeM IO APYIHM
HUCTOYHUKAM;

— IIPOYUTANTE AONOIHUTEIBHYIO JIMTEPATYpPy U3 CIIUCKA, IPEIUIOKEHHOTO IIPETI01aBATEIIEM;

— BBIIMIIWTE B TETPAaJb OCHOBHBIE KAaTErOPUM M IEPCOHAIMHU II0 TEME, HCIOJIb3Ys
JICKIIMOHHBIN MaTepua WiK CJIOBAPH, YTO MTOMOXKET OBICTPO MOBTOPUTH MAaTEPUAI MPH MOATOTOBKE K

9K3aMCHY,
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— COCTaBbTE KpaTKHil IUIAaH OTBETa IO Ka)XKJOMY BOIPOCY, BBIHOCUMOMY Ha OOCYXK/IECHHE Ha
71a00paTOPHOM 3aHATUH;

— BBIYYHUTE ONPEICIICHNUSI TEPMUHOB, OTHOCSIIIUXCS K TEME;

— MpoIyMaiTe IPUMEPHI H WILTFOCTPALMH K OTBETY M0 U3y4aeMol TeMe;

— Moa0epHUTEe IIMTAThl YUCHBIX, OOIECTBEHHBIX JesATeseH, MMyOIUIUCTOB, YMECTHBIC C TOUYKH
3peHus 00CyKaaeMoi IPOOIIEMBI;

— IIPOIyMBIBalTEe BBHICKA3bIBAHUS 10 TEMaM, MIPEAJIOKESHHBIM K 1a00PaTOPHOMY 3aHSTHIO.

Pexomennamu no pabore ¢ uTeparypoii:

— O3HAKOMBTECh C AaHHOTAIMAMHU K PEKOMEHIOBAaHHOH JINTEPAType U ONpPEAETUTEe OCHOBHOU
METO/]I M3JIOKEHHUSI MaTeprajia TOr0 MM HHOTO HCTOYHHUKA,;

— COCTaBbTE COOCTBEHHBIE AHHOTAIMHM K APYIMM HMCTOYHHKAM Ha KapTOUYKaX, YTO MOMOXKET
IpH TTOJTOTOBKE pedeparoB, TEKCTOB pedeH, PpU MOATOTOBKE K 3K3eMEHY;

— BBIOEpUTE T€ UCTOUYHHKH, KOTOPBIC Han0oJIee OAXOIAT sl U3YYCHUST KOHKPETHON TEMBI.

12. Ilepeyenb HHGPOPMALMOHHBIX TEXHOJIOT Ui

Peanm3amust yueOHOW mporpaMMbl OOECIeYMBACTCS JIOCTYIIOM KaXJOro CTyIEHTa K
UH(GOPMAILMOHHBIM pecypcaM — JIIEKTPOHHOW OuOnInoTeke U cereBbiM pecypcam Hurepner. s
ucnonbs3oBanus KT B yueOHOM Mporiecce UCIONB3YyeTCs MPOrpaMMHOe 00ecIIedeHHE, TTO3BOJISIOIICE
OCYIIECTBIISITh MOUCK, XpaHEHUE, CHCTEMAaTU3allMI0, aHAJIN3 U MPE3CHTAIUI0 WH()OPMALIUU, SKCIIOPT
uHpOpMaUK Ha MU(PPOBBIE HOCUTENHN, OPraHU3ANI0 B3aUMOACHCTBUS B PEATbHON M BUPTYaIbHOMN
o0pa3oBaTenbHOI cpeje.

I/IH[[I/IBI/IZIyaJII)HI)IC pE3YyIbTaTbl OCBOCHHA JUCHUIUIMHBI CTYACHTAMU (i)PIKCI/Ipy}OTCSI B
ANEKTPOHHOU MH(OPMALIMOHHO-00Pa30BaTEeNBLHOM Cpelie YHUBEPCUTETA.

12.1 llepeyeHb MPOrpaMMHOI0 OOeceYeHUs
1. MicrosoftWindows 7 Pro

2. Microsoft Office Professional Plus 2010

3. 1C: Yuusepcutet[IPOD

12.2 Tlepevyenb HHPOPMAIMOHHBIX CIPABOYHBIX CHCTEM

(o0HOBJIEHHE BBITIOJHACTCS eKeHedeJbHO)

1. Uudopmanmonno-npasosas cucrema «I'’APAHT» (http://www.garant.ru)

2. CripaBoyvHas mpaBoBast cucteMa «KoncynprantlLirocy (http://www.consultant.ru)

12.3 TlepevyeHb cOBpeMeHHBIX MPO(peccHOHATBHBIX 023 JaHHBIX

1. Mpodeccnonansuas 6aza maHHbIX «OTKpPBITHIE JaHHBIE MHUHHUCTEPCTBA 0Opa3OBaHHs U
Hayku P®» (http://xn----8sblcdzzacvuc0jbg.xn--80abucjiibhv9a.xn--plai/opendata/)

2. [Tpodeccuonanvhas 6a3a naHHbIX «IlopTam OTKPBITHIX AAHHBIX MUHHCTEPCTBA KYJIbTYpPBI
Poccutiickoit ®enepanuny» (http://opendata.mkrf.ru/)

3. DrnexrponHas 6ubnuoTeunas cucreMa Znanium.com( http://znanium.com/)
4. Hayunas snektponnas 6udnauoreka e-library( http://www.e-library.ru/)

13. MaTepuajibHO-TEXHHYECKOE 00ecreyeHue JUCHUILIUHBI (MOTYJIs1)

Jns IIPOBECHUS ayIUTOPHBIX  3aHIATUH  HEOOXOAUM CTaHJApTHBIN Habop
CHEeLMATU3UPOBAHHON y4eOHONH Mebenu M yd4eOHOro o0OpynoBaHMSA, a TaKXKe MYJIbTUMEIUITHOE
o0opy/ioBaHue UId JIEMOHCTpAIlMM TMpe3eHTauui Ha Jeknusax. g mpoBeneHus MPaKkTHYECKUX
3aHATHUH, a TaKXKe OPraHU3aLUN CaMOCTOSATENBbHOM PabOThl CTYAEHTOB HEOOXOAUM KOMITBIOTEPHBIN
KJ1acc ¢ pabo4nMH MecTaMu, 00ecTIeynBalOIIMMH BbIX0]1 B IHTepHeT.

[Ipy w3yyeHMM JAUCHUIUIMHBI MCIIONB3YEeTCS HMHTEpakTUBHBIM Kommiekc Flipbox mms
MPOBEJICHUS MPE3eHTAM 1 BUACOKOHPEPEHLINH, cucTeMa 1Spring B mpoliecce MpOBEPKH 3HAHUN TIO
JJIEKTPOHHBIM TECT-TPEHAKEPAM.

WupuBuyanbHble pe3ysbTaThl OCBOCHMS UCHMIUIMHBI (UKCUPYIOTCS B  DJIEKTPOHHOM
UH(POPMALIMOHHO-00pa30BaTENbHOM cpelie YHUBEpCUTETA.

Peann3anus y4eOHOM mporpamMmbl oOOecledMBaeTcsi JOCTYINOM KaXJO0ro CTyAeHTa K
UH(POPMALIMOHHBIM pecypcaM — 3JIEKTPOHHOW OuMOIMOTEeKe M ceTeBbIM pecypcam Murepuer. [lns
ucnionp3oBanus KT B ydeOHOM mpormecce HEOOXOAMMO HAIWYUE MPOTPAMMHOTO OOECTICUCHHS,
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MI03BOJISIFOIIETO OCYIIECTBIIATh IMOUCK MH(MOPMAIMK B CeTH VHTEpHET, CHCTEMaTH3alNIo, aHATN3 U
NPEe3eHTAIMIO HH(POPMAIIUHU, SKCTIOPT HH(POpMAIUK Ha IIU(PPOBBIE HOCUTEIH.

YueOHass ayauTopusi [Jisi NPOBedeHHs 3aHATHH JIEKIMOHHOTO THNA, 3aHATHH
CeMHHAPCKOr0 THUIA, TPYNNOBBLIX M MHAUBHAYAJbHBIX KOHCYJbTAUMN, TEeKYIIEro KOHTPOJISA H
npome:kyTo4uHoii arrectamuu (Ne 15).

[TomenieHne YyKOMIUIEKTOBAHO CHEIUATU3UPOBAHHON MEOETbI0 U TEXHUYECKUMH CPEACTBAMU
00y4eHwusl.

OcHoBHOE 000pyZI0BaHUE:

HaGopsl 1eMOHCTpalMOHHOTO O0OPYJIOBAaHMS: aBTOMAaTU3MPOBAaHHOE pabdouee MeCTo B
coctaBe (y4eOHBIH MYJIbTHUMEIUWHBIN KOMIUIEKC TPUOYHA, TIPOEKTOp, jJa3epHas yKa3zKka, MapKepHas
nocka); konoHkd SVEN.

Y4eOHO-HArIAIHBIC TTOCOOUS:

[Ipezenranuu.

JIIeH3MOHHOE TPOTrPAMMHOE 0OECTICUCHHE:

— Microsoft Windows 7 Pro

— Microsoft Office Professional Plus 2010

— 1C: Yuusepcurer [IPOD

YueOHass ayauTopus [Jisi TNpPOBeJeHHMs 3aHATHH JIEKUIMOHHOIO THINA, 3aHATHH
CEeMHMHAPCKOr0 THIA, IPYNNOBBIX H HHIAMBHAYAJIbHBIX KOHCYIbTALMH, TEKYILIEro KOHTPOJIA U
NpoMeKyTouHOM aTTecTanum (Ne 12).

JlaGoparopusi pu3nyecKo U KOJJIOUTHON XUMHUH.

[TomenieHne yKOMIUIEKTOBAHO CHEIUAIN3UPOBAHHONW MEOEIbI0 U TEXHUYECKUMU CPEICTBaMU
o0OyueHusl.

OcHOBHOE 000pYIOBaHUE:

HaGopbl J1eMOHCTpaliMOHHOIO OOOpYAOBaHUS: AaBTOMATU3MPOBAHHOE palboyee MeCTO B
cocrTaBe (CUCTEMHBIH 070K, MOHUTOP, KJIaBUATypa, MbIIIb).

JIaGopatopHoe 00Opy/IOBaHME: BeChl TEXHHUYECKHE; Ha0Op THUpb; aKBaJUCTUILIATOD;
KaJopuMeTp; MydenbHas meub; TepMOMeTp bexkmaHa; (OTORIEKTPOKOIOPUMETP; AIIEKTPOILIUTKA
OIIT-1; skpaH HaCTEHHBIN; MITATUB J1AOOPATOPHBIN; MTAaTUB NabopaTtopHelil; PMC — X «Kuneruka
2»; PMC — X «Konopumerpus»; PMC — X «Konaykromerpusi»; PMC — X «pH-merpusi»; PMC-X
«Tennosle 3¢ pexTey; MC — X «OnekTpoxumus 2»; 6aHs BOJSHAs; KOHTYKTOMETP; JIEKTPOIUINTA;
Oanst koMmMOuHUpoBaHHas;; Qoromerp «Okcnepr-003»; anmapar ONpene’aeHHus] COCTOSHHUS
HEPTENPOIYKTOB.

Creunanu3upoBaHHasi MeOEb:

CTYJIbS. BUHTOBBIE; CTOJIBI JIAOOPATOpHBIE; MIKa( BBITSKHOM; IKad A1 TpUOOPOB.

Y4eOHo-HarIg/IHbIE TOCOOUS:

ITpe3enraruu; Habop Tabnaun no xumuu (Ilepronnyeckas cucremMa XUMHYECKHUX 3JIEMEHTOB

J. W. MenneneeBa, Tabmuua pacTBOPUMOCTH, DIIEKTPOXMMHUYECKHH psJl HaMpPSHKEHUS
METAJIJIOB).

JIMIeH3nOHHOE MpOorpaMMHOE o0ecreyeHue:

— MicrosoftWindows 7 Pro

— MicrosoftOfficeProfessionalPlus 2010

— 1C: Yuusepcurer [IPOD

IMomemenne 1151 CaMOCTOATEILHOI padoThl (Ne 29).

[TomenieHne yKOMIUIEKTOBAHO CIIEIMAIU3UPOBAHHON MeOENbl0 U TEXHUYECKUMHU CPEACTBAMHU
o0OyueHwusl.

OcHoBHOE 000py/IOBaHUE:

ABTOMaTH3UpOBaHHOE paboyee MecTo (B COCTaBe: IEPCOHAIBHBIA KOMIIBIOTEP) C
BO3MOKHOCTBIO TOJKIIOUeHHsT K ceTu "MHTepHer" m oOecrieueHneM O0OCTynma B 3JEKTPOHHYIO
UH(POPMALIMOHHO-00pa30BaTENbHYIO CPEly YHUBEPCUTETA.

Y4eOHo-HarIAIHbIE TOCOOUS:

Meroanueckue pekomeHganuu «MeToauyeckue peKOMEH AUy 110 OPraHu3aluu ayIuTOPHOU
U BHEAYJUTOPHOU paboThl CTYJEHTOB €CTECTBEHHO-TEXHOJIOTHUECKOTO (haKyIbTeTa.

JIMIeH3MOHHOE MTPOrpaMMHOe obecneueHue:

Toxnrorosneno B cucreme 1C:Yuusepcurer (000000392)



— MicrosoftWindows 7 Pro
— Microsoft Office Professional Plus 2010
— 1C: Yuusepcuret[IPOD
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