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1. BBEOEHMUE K PABOYEN MPOrPAMME OAUCLMMIUHbI

1.1. MecTo npenogaBaeMmon QUCLUNNUHbLI B CTPYKType obpa3oBaTenibHOM NporpaMmmebl

basoBas Obsna3aTenbHas l:l JononHutenbHo

Bnok 1: saBnsieTcst hakynbTaTMBOM

BapuatusHag I:l Mo BbIGOPY l:l

1.2. Uenb aucumnnuHbl
CdopmmpoBaTb KOMMETeHUMM obydarowerocs B 00MacTm TEOPETUYECKUX OCHOB XMMUW, CBOWCTB
OCHOBHbIX KNacCoB HEOPraHN4YeCKNX BELECTB, 3aKOHOMEPHOCTEN BaXKHENLLMX NPOLECCOB B XMMUYECKNX
cuctemax u, Kpome Toro, hopMUpoBaHUE U pasBuTUE Yy CTYAEHTOB LeNIOCTHOMO0 eCTeCTBEHHOHAYYHOro
MUPOBO33PEHNUS.
1.3. 3agaum gucumnnuHbI
o  M3yyeHne TeOpeTMYECKNX OCHOB HEOPraHMYeCcKon XMMumM (CocTaB, CTPOEHNE U XMMUYECKNE CBONCTBA
NPOCTbIX OCHOBHbIX BELLECTB N XMMWYECKNX COEOUHEHUI, CBA3b CTPOEHMS BeLecTBa C YCrOBUSMMU
NpPOTEKaHUS XMMUYECKMUX MPOLLECCOB. 3aKOHOMEPHOCTU MPOTEKAHUST XMMUYECKUX MPOLLECCOB, TEOPUSI
pacTBOPOB, OKUCITUTENBHO-BOCCTAHOBUTESbHbLIE NPEBPALLEHNST).
e OBnageHue pyHOaMeHTanbHbIMU MPUHLMNAMU U METOAAMMU PELLEHUST HAYYHO-TEXHMYECKNX 3aday
o dopMMpOBaHME HABLIKOB MO MPUMEHEHUID TEOPETUYECKUX 3HAHWA ANnA O6bACHEHUS pe3ynbTaToB
XUMMUYECKUX SKCMEPUMEHTOB.
o  ®dopmMupoBaHue y CTyQEHTOB €CTECTBEHHOHAYYHOW KapTUHbLI MMpa
e  O3HaKoMIieHMe CTYAEHTOB C UCTOPUEN N NOTUKOW Pa3BUTUS XUMUN U OCHOBHbIX €€ OTKPbITUN.

1.4. I'Iepequb nnaHnpyembixX pe3ynbTaToB O6y‘-IeHMﬂ no gucuunniinHe, COOTHeCeHHbIX C
nnaHnpyembiMu pe3yrnibTataMn oCBOEHUA oﬁpasoBaTeanoﬁ nporpamMmmbli

Koa

OT1an hopmmpoBaHus
KOMMeTeHL MK dopmynupoeka KoMneTeHL MM

OK-7 CnocobHOCTb K caMmoopraHnsaumm 1 camoobpasoBaHmto 1,2

I'InaHMpyeMble pe3ynbTaTbl OGyHeHMﬂ

3HaThb:
1) coBpeMEHHbIE UCTOYHUNKM MHDOPMaLINW;
2) OCHOBHble MeToAbl ynpaBneHus n ob6paboTku nHpopmaumnm

YMeTb:

1) nnaHnpoBaTb CBOM y4eBHbIV NpoLEce;

2) caMOoCTOATENBHO OCYLLIECTBMSATL MOUCK HOBbIX 3HAHUN B COTPYAHUYECTBE C NpernoaaBaTenem;

3) 6bICTPO BOCNPUHMMATL, aHANM3NPOBaTh, KNaccuuumMpoBaTb U UCMOMb30BaTb HOBENLLYIO MHPOpMaLNIO;
4) hopmynumpoBaTb COOCTBEHHOE MHEHWUE;

5) paboTaTb B KOMMEKTMBE U COTPYyAHNYAThL C NH0ObIM NAapTHEPOM, OKa3aTb NPAKTUYECKYI MOMOLLb Kornere

BnapeTb:

1) MeTOogamMu camoopraHv3aumm 1 onepexaroLero camoobpasoBaHus;

2) HaBbIKaMn cUCTEMaTMYECKON CaMOCTOSATENbHOM PaboTbl 1 KOMMEKTUBHOIO OOLLEeHNS;
3) HaBblKaMu UCNOMNb30BaHNS NOMYYEHHbIX 3HAHMIN B CBOEW NPAKTUYECKON AEATENbHOCTH

Orl1K-2 CnocobHOCTb NPUMEHATE COOTBETCTBYIOLLMIA (PU3UKO- 1
MaTeMaTM4eckuin annapaT, MeToAbl aHanusa u
MOOENNPOBaHMS!, TEOPETUYECKOTO U SKCNEPUMEHTaNIbHOro
nccrnegoBaHus Npy peLleHun npodeccrnoHanbHblx 3agay

MnaHupyemble pe3ynbTaTbl 06y4eHus

3HaTb:

1) APUHLMMNBI UCMONBb30BaHUSA NPUPOAHBIX PECYPCOB, SHEPTMU N MaTepunanos, OCHOBHbIE 3aKOHOMEPHOCTM
XUMUYECKMX NPeBpaLLeHNiA, Kak hpopM ABVKEHUS MaTepun;

2) TeOpeTUYECcKme OCHOBbI XMMUYECKNX NPOLIECCOB;
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Kop,

OTan opmMmmpoBaHus
KOMMeTeHUMmn dopmynupoBka KOMMeTEHLMM

3) cBoiicTBa M NpYMEHEeHVEe B OTPaCIi OCHOBHbIX KOHCTPYKLMOHHBIX MaTepuaros;

4) CYLLHOCTb OCHOBHbIX XMMUYECKUX U (OU3UKO-XMMUYECKUX NMPOLIECCOB, UCTIONb3YEMbIX B Pa3fNYHbIX
yCTpoicTBax, Npubopax, MHAMKaTopax v T.M.;

5) »MeTb NpeACTaBreHUs: O HOBEMLLNX AOCTUXKEHUSIX B 061acTh XMMUYECKON HayKu.

YMmeThb:

1) pewatb 3agayn U3 pasnuyHbIX obrnacten xmmmu;

2) NCnonb30BaTh OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYYHbIX OUCLMMNIIMH B MPOEKTUPOBAHUN U3OENUA 1
TEXHOJTOrMYECKMX NPOLEeCCOB MALLMHOCTPOEHUS

BnapeTb:

1) OCHOBHLIMM METOAAMW COCTaBNEHNS] YPaBHEHUIN XMMUYECKNX NPOLIECCOB, pacyéTa aHaNUTUYEeCKnX
KOHLIEHTpauui;

2) OCHOBHbIMM METOAaMN TEOPETUYECKOTO U SKCNMEPUMEHTANBHOIO UCCNEA0BaHUS XMMUYECKUX SBIEHWNA.

1.5. AncumMnnuHbl (NPaKkTUKK) obpa3oBaTenibHON NpPorpaMmmbl, B KOTOPbIX ObISIO Ha4YaTo
chopMupoBaHue KOMNeTeHUMN, yKazaHHbIX B n.1.4:

OucumnnuHa 6asupyeTcsa Ha KoMNeTeHUUAX, CHOPMUPOBAHHbLIX HA NpeablayLLEeM YpOBHE
obpasoBaHus.

2. COOEPXAHUE OAUCLUUNIINHDbI

O6beM (4achl)

HaumeHoBaHve u cogepxaHuve 0S| .85 88
y4ebHbIX Moaynen, TeM 1 PopM KOHTPOIS 29 g 9 30
°og|°cgd ©&
] ® g ®o
Y4yebHbI Moaynb 1. CTpoeHne BewecTBa
Tema 1. CtpoeHne BewectBa. OCHOBHble CBedeHUMS O CTpoeHuMM aTtoma (B
peTtpocnekTuBe). KBaHTOBO-mMexaHu4yeckas mofenb atoma. [lpuHuun MuHMMyma 5 7
aHepruun. lMNpuHuun Maynu. MNpasuno XyHaa. [lMpasuno Kneukosckoro. [lopsgok
3anoNHEHNsI NEKTPOHHbBIX YPOBHEMN.
Tema 2. [lepuognyeckmn 3akOH W nepuoguyveckas cuctemMa 9fnemMeHTOB
O.U.MeHoeneeBa. BaneHTHble 3neKkTpoOHbl. 3anofHAeMOCTb BaneHTHbIX YPOBHEMN.
ONEKTPOHHbIE aHanorn. JHeprus CpoAcTBa K SMEKTPOHY M 3HEpPrus MoHM3auuu.
ATOMHbIE W WOHHbIE paguycbl. MeTannuyeckue M HemeTannuMyeckue cBoucTeBa | 4 6
31EMEHTOB. OTHOocuTenbHas 3NEKTPOOTPULLATENBHOCTb no MonuHry.
Mepuoanyeckoe N3MeHeHne KMCMOTHO-OCHOBHbIX n OKUCINUTENbHO-
BOCCT@HOBUTESbHbIX COEAVHEHWN OOHOTUMHBIX COeAUHEHUN
Tema 3. Xummyeckas cBA3b WU CTpoeHue Mornekyn. OCHOBHble Buabl W
XapaKTepPUCTUKN XUMUYECKOW CBA3WM (KOBarieHTHasi, MOHHad, MeTannuyeckasl) u
MEXMONEKYNSAPHbIX  B3aMMOAEWCTBUWA.  JHepreTudeckme ©n  reoMeTpudeckue 6 8

XapakTepuctukn  cesasu. KoBaneHTHast cBA3b M MexaHusMbl €€ obpasoBaHus.
MonsipHoCTb cBsA3W. MeToa BaneHTHbIX cBa3en. [Mbpuamsaums opbutanen wu
reomeTpmst MONeKkyn.

Tema 4. Ousnyeckne u XnMMuyeckme sBNeHUs. Xmmua Kak Hayka. OCHOBHble
CTEXMOMETPUYECKME 3aKOHbI XMMUU (COXpaHEHUsI MacCbl U 3HEpPrumn, NOCTOAHCTBA
COCTaBa, KpaTHbIX OTHOLUEHWUA, OOBEMHbBIX OTHOLWEHWA, ABOragpo, SKBMBaneHToB) | 16 16
OCHOBHbIE KNAcCbl HEOPraHWYEeCcKMX COoeanHEHUN (OKCUAbl, KUCMOTbl, OCHOBaHWUS,
amdgonutbl, conu). HomeHknaTtypa. OCHOBHbIE CBOWCTBA.

Texkywmn koHTponsb 1. [NpoBepoyHas pabota 2
Y4yebHbI Moaynb 2. OCHOBHbIE 3aKOHOMEPHOCTU NPOTEKaAHUA XMMUYECKUX NPOLeCCOB
Tema 5. Ob6LMe 3aKOHOMEPHOCTU XMMUYECKMX NpoLeccoB. MNMoHATUE O XMMUYECKON
TepmoguHamuke. TepmoamHamudeckne napameTpbl. CocTosHne cuctemsl. OyHKLUN
COCTOSIHMS cucTeMbl. BHyTpeHHsis aHeprusi. 3akoH coxpaHeHus sHepruu. [lepBoe 6 8
Hayano TtepMoauHamukn. [loHATMEe 06 aHTanbnuu. [MOHATME O TEPMOXUMUM.
TennoBor ahPeKT XMMnYeckon peakummn. Tepmoxmmmnyeckne pacyétbl. 3akoH Necca
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HanmeHoBaHue 1 cogepxaHue
y4ebHbIX MoAynen, Tem n popm KOHTPOns

Ob6bemM (4achl)

O4YHOE
obyyeHune

OYHO-
3a04Hoe

obvyeHune
3a04Hoe

obyyeHune

n cnegcrteBme U3 Hero.

Tema 6. DHTponus. 3obapHo-nsotepmuyeckuin noteHuman, CesobogHas aHeprus
'mb6ca. HanpaBneHHOCTb XUMMUYECKMX nNpoueccoB. PacyéTbl BO3MOXHOCTU
CaMOMNpPOM3BOSILHOIO NPOTEKAHUSA NpoLecca.

Tema 7. Xvmunyeckasa KnHeTuka. [eTeporeHHble U roMoreHHble cucTteMbl.CKOpPOCTb
rOMOreHHbIX peakuni. 3akoH AeCTBYOLWMX Macc. KOHCTaHTa CKOPOCTU XMMUYECKOMN
peakumu. 3aBMCUMOCTb CKOPOCTM OT TemnepaTypsbl. [Mpasuno BaHT-Modda. SHeprus
akTmBaumun. YpaBHeHue AppeHuyca. [NoHATMEe 06 akTMBMPOBAHHOM KOMMIEKce
lMoHsaTMe 0 nepexogHoM cocTosHuKU. Katanmns. Xnumuyeckoe paBHoBecue. KoHCTaHTa
paBHoBecusi. CMelLeHne xuMmmyeckoro paBHoBecus. MNpuHumn Jle LWaTense

11

11

Tema 8. PactBopbl. BogHble pacTtBopbl. Cnocobbl BbIpaXXeHUS KOHLIEHTpauun
pacTBopoB (MOnsipHasi, HopmarnbHas, MaccoBas JONSA PaCTBOPEHHOINO BeLLECTBA) U
B3aUMMOCBS3b Mexay Humu. Teopus anekTtponutuyeckon amccoumaumun. Criabble un
cunbHble anektponutbl. CTyneHyatas pguccoumauunsa. CTeneHb W KOHCTaHTa
auccoumaumun. inccoumaumus KUCNOT, CONen n OCHOBaHMN B BOAHbIX pacTBOpax.

10

Tema 9. PaBHOBecCKs1 B pacTBopax anektponuto. NoHHOe npousseneHne Boapl. pH
n pOH. TlloHatne o6 wHankaTopax. [wmgponusa comnen. Twunbl rugponusa B
3aBMCUMOCTU OT Npupoabl conu. MNMponssegeHne pacTtBOPUMOCTU.

14

14

TeKyLwWwmnn KOHTPOnb 2. TeCcTMpoBaHue.

Y4yebHbIn Moaynb 3.0kucnurenbHO-BOCCTaHOBUTENbHbIE NPOLIECCHI

Tema 10. OkucneHune n BocctaHoBneHne. OkucnuTenu n BocctaHosutenu. Metoabl
COCTaBneHust ypaBHeHui OKNCNUTENbHO-BOCCTAHOBUTESBHbIX peakumi
(3NEKTPOHHBIA U MOHHO-3MNEKTPOHHbLIN BanaHckl). [JencTBMe KUCMOT U Lwenovyen Ha
MeTannbl.

10

12

Tema 11. JneKkTpoxMMm4eckne npouecchbl. JINEeKTpoaHbI noTeHuunan. Psa
CTaHOApPTHbIX AMEKTPOAHbIX NnoTeHLNanoBs. ManbBaHM4ecKui 3MNEMEHT.
OneKTPOoABMXKYLLAsA cuna ranbBaHM4Yeckoro anemeHTa. Pacyétel Q[1C.

10

Tema 12. SnekTpoxummyeckne npoueccol B TexHuke. Kopposusa metannos. MeTtogbl
3aWmThl OT KOpPPO3WUW. AKKYMYNSTOpbI. OnekTponuM3 pacnnaBoB W BOOHbIX
pacTBopoB. VIHepTHble M  aKTMBHbIE  3MeKTpodbl. 3akOHbl  AMEeKTponusa.
ONeKkTponMTM4eCcKoe noslydeHme n pagmHMpoBaHue MeTansos.

10

Tekywmn koHTponb 3. 3awuta nabopaTtopHbIx paboT

Tekywmn koHTponb. KoHTponbHasa paboTta

15

I'Ipome)KyTquaﬂ aTtTecTauymsa nNo gucumnnumHe. Ok3ameH

36

BCEIO:

3. TEMATUYECKWUI MNAH

144

144

3.1. llekunn
Homepa OuyHoe 06y4eHne OyHo-3a04HOE 0by4YeHne 3aoyHoe obyyeHune
YO TN | couee | ace) | comsepa | (e | coueopa | (o
1 1 3 1
2 1 3 1 2
3 1 4 1
4 1 2 1
5 1 3 1
6 1 2 1
7 1 3 1
8 1 2 1 2
9 1 4 1
10 1 4 1 2
11 1 3 1
12 1 3 1
BCEIO: 36

3.2. MpakTuyeckme U ceMMHapPCKue 3aHATUNA

Pra
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He npegycmoTpeHo

3.3. JlabopaTopHble 3aHATUA

4. KYPCOBOE NPOEKTUPOBAHUE

He npegycmoTpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuyHoe 06y4eHne OuHo-3804HOE 3aoyHoe obyyeHne
U3yUaeMbIX HanmeHoBaHue 3 obyyeHne
Tem nabopaTopHbIX 3aHATUN Homep OGbem Homep OGbem Homep Obbem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
CTpoeHune atomMa (3NEKTPOHHbIE 1 1 1
dhopmyrbl 1 AnarpaMmbl).
Xumunyeckasi CBsi3b. 1 1 1
Knaccbl HeopraHMyeckux
coeguHeHnn. Okengbl
4 ocHoBaHus. CBoWcTBa, 1 2 1 2
HOMeHKnaTypa
Kucnotbl. Conu. CeolicTBa,
4 HomeHknaTypa. paduyeckme 1 2 1
dopmyIbl
PeweHne 3agay no popmynam.
4 OCHOBHbIE 3aKOHbI U NOHATUS 1 2 1
XUMUU. DKBUBANEHT
1-4 MposepoyHas paboTa 1 2 1
OCHOBHbIE 3aKOHOMEPHOCTMU
NPOTEKAHUS XUMUYECKNX
5 npoueccos. Tennoson addexT 1 2 1
XMMUYECKNX peakumi. 3akoH
lecca.
6 Pacuét sHTponuu n aHeprumn 1 2 1
'mbbca
Xumundeckas KMHeTuka (CKOpocTb
7 XUMNYECKNX PeaKLNIA. 1 4 1
Xumunyeckoe paBHOBeECHKE).
Cnoco6bl BblpaxeHust
8 KOHLeHTpauwmit pacTBopoB (Co, 1 2 1 2
Cwu, Cu)
PacTtBopbl anekTponuTos.
Cnabble 1 cunbHble
8 anekTponuTbl. IoHHbIE peakuun 1 2 1
B BOOHbIX pacTBopax u
pacnnasax.
PaBHoBecue B pacTBopax
9 anekTponutoB. OnpeaeneHve 1 4 1 2
pH. N'mgponua conen
8-9 TecTnpoBaHue 1 2 1
OkucnutenbHo-
BOCCTaHOBUTESbHbIE NPOLIECCHI.
10 BsaumogeincTtene meTtannos c 1 4 1 2
KMCNoTaMu U LienoYyamu.
11 ["anbBaHWYeCKnNiA anemeHT 1 2 1
12 OnekTponus 1 1 1
10-12 Bawwmrta nabopaTtopHbix paboT 1 1 1
BCEIO: 36 8

Homepa OuyHoe 06y4eHne OuHo-3804HOe 3ao4Hoe oby4eHne
y4eGHbIX dopma Y oby4yeHve y
mogynein, no
KOTOPBIM KOHTDOJ:lﬂ Homep Kon-Bo Homep Kon-Bo Homep Kon-Bo
nposoanTcA 3HaHun cemecTpa cemecTtpa cemectpa
KOHTpOIb
1 lMpoBepoyHasa pabota 1 1
2 TecTtupoBaHue 1 1
POa 13.03.02. Xumus CTtpaHuua 6 u3s 17




Homepa OuHoe oby4eHune OuHo-3804HOE 3aoyHoe obyyeHne

y4e6HbIX dopma y obyyeHve y
moayneu, no

KOTOPbIM KOHTpOJ:IFl Homep Kom-Bo Homep Kon-86 Homep Kon-8o
npoBoAMTCA SHaHuu cemectpa cemecTtpa cemectpa

KOHTPOJ1b

3 3awmra nabopaTopHbIX pador 1 1
1-3 KoHTponbHasa pabota 1 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOCA

OyHo-3a04HOE
Buabl CaMOCTOSITENBHOI paBoThi OuHoe oby4eHune oBydeHme 3aoyHoe obyyeHne
obyuvatoulerocs Homep O6bem Homep O6bem Homep O6bem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
YCBOEHMNE TeOpETUYECKOro MaTepmnana 1 20 1 84
MoaroToBka K TabopaTopHbIM 3aHATUSAM 1 16 1 20
BbinonHeHve gomMallHero 3agaHus 1 15
(koHTpoNbHOM paboThl)
MogroTtoBka K 3K3aMeHy 1 36 1 9
BCEIO: 72 128

7. OBPA3OBATEJIbHbIE TEXHOJTIOINA

7.1. XapaKkTepucTuka BU4OB U UCMOSb3yeMbIX MHHOBAUMOHHbLIX hOPM y4eGHbIX 3aHATUIA

O6bem 3aHaTUI
B MHHOBALUWMOHHbIX (popmax
HaumeHoBaHne (vacel)
BUAOB y4eOHbIX Mcnonb3ayemble MHHOBALIMOHHbLIE (DOPMbI © o @ o @
3aHATUN ) § ] § S §
2o @I I o
- Z 7 Z 7
= 38> 2>
kS ® '8 ©'8
JlabopaTopHble | MNpoBeaeHne nabopaTopHOro aKCNeEpUMEHTa MeTo40M 8
3aHATUS ManbIx rpynn no temam 4,7,9,10. HanucaHuve 1 3awmrta
OTYéTA.
BCEIO: 8

7.2. Cncrema oueHmBaHusA ycneBaemMoCTu n LOOCTUXEeHUN 06yqarou.mxc;| Ansa I'IpOMe)KyTO‘-IHOﬁ
aTTecTauuun

TpaaAUUMOHHaA | X 6aJ'IJ'IbHO-peIZTI/IHFOBaF|

8. OBECMNEYEHUE ANCLUMIIUHDbI

8.1. YuebHaa nuTtepartypa
a) OCHOBHas y4ebHas nuTepaTtypa

1. Mpecc, N.A. OcHoBbI 06LLEN XMMUKN [DNEKTPOHHBIN pecypc): ydebHoe nocobue/ MNpecc N.A.—
OneKTpoH. TekcToBble AaHHble.— CI16.: XUMN3OAT, 2014.— 352 ¢.— Pexum gocryna:
http://www.iprbookshop.ru/22542. — 3BC «IPRbooks», no naporsnto.

2. bapkosckui, E.B. O6wwasa xumusa: y4ebHuk ons By3oB [OnekTpoHHbIN pecypc] / Bapkosckuii E.B.,
Tkaues C.B., MNMeTtpyweHko J1.I. - MuHck: Boeiwanwas wkona, 2013. — 640 c. — Pexum goctyna:
http://www.knigafund.ru/books/181004. — OEC «KnuradoHg», no naponio.

6) gononHuTensHasa y4ebHas nuTepaTypa
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3. NlykaHuHa, T.J1. ObLasa xumMusa B KOMNIIEKCHON XMMUYecKon nepepaboTke ApeBeCHHbI.
Knaccudmkaumsa HeopraHudeckmx coeguHeHnin. CTpoeHne BellecTBa. PacTtBopbl (ans
camocTosTeNbHOM paboThl cTyaeHTOB | Kypca) [TekcT]: yuebHoe nocobue / T.J1.JlykaHuHa,
T.T.OBunHHMKOBaA. — CI16., 2013. — 150 c. - (MuHobpHaykm PO FTOYBI1O CI6Ir TYPIT). — [ONeKTpOHHbIN
pecypc] - Pexum goctyna: http://nizrp.narod.ru/metod/kafobshineorgh/4.pdf. — 96 BLUTO3.

5. Muxannoea W.C., Xumus: nHanBmayanbHble 3agaHnsa aAng CTygeHToB | Kypca HEXMMUYECKMX
crneumanbHocTen [TekcT]: YuebHo-meToanyeckoe nocobue / Muxannosa W.C., Xotemnsiickas [.J1.,
JlykaHuHa T.J1., Naenosa H.B. — CI16., 2013. — 86 ¢. — (MuHobpHayku P® BI'EOY BIMTO CI16rTyprri). —
[“OnekTpoHHbIN pecypc]- Pexum goctyna: http://nizrp.narod.ru/metod/kafobshineorgh/1.pdf. — 3b
BWT3.

8.2. NepeyeHb y4yeb6HO-MeTOANYECKOrO o6ecnevyeHUs Ans CaMOCTOATENIbHOM PaboThbl
oby4arLwmxcs no gUCUUnInHe
1. KopoBuH, H.B. O6was xumuns [TekcT]: YuebHuk. Pek. Mo nH P® gns cTygeHToB By30B,
obyyaroLwmxcs No TEXHUYECKMM HanpaBneHusam v cneyunaneHocTsam. / H.B.KopoBuH. -12-e usa., ucnp. —
M.: Beicwas wkona, 2010. -557 c. — (MNobegnTenb KOHKypca y4eOHUKOB)
2. nuHka, H.J1. 3agaum n ynpaxHeHus no obuien xumum [TekcT]: YuebHoe nocobue /H.J1.ImuHka. —
Uag. ctep. — M.:KHOPYC, 2012. — 240 c.

8.3. NNepeyeHb pecypcoB MHPOPMaALMOHHO-TENEKOMMYHUKaLMOHHON ceTu "UHTepHeT",
HeobxoaAuMbIX AN OCBOEHUSA AUCLMMIINHbI
He npegycmoTpeHo

8.4. MepeyeHb MH(POPMALMOHHBIX TEXHOJIOTUIN, UCMOSIb3YeMbIX MPU OCYLLECTBNEHNUN
oGpa3oBaTenbLHOro npolecca no AUCLUUNIvHe, BKIOYas nepeveHb NporpaMMHoro oGecneyeHms u
MH(OPMALMOHHbLIX CNPABOYHbIX CUCTEM

He npenycmoTpeHo

8.5. OnucaHme matepmanbHO-TEXHMYECKON 6a3bl, HEOOX0AMMOM ANl OCYLLEeCTBNEeHUs
obGpa3oBaTenbLHOro npowecca no gUucuUnsiMHe

1. MynbTmeguinHas ayautopus Ansi NEKUNOHHbBIX 3aHATUN

2. Xumnyeckasn nabopatopus co cTaHAapTHbIM HABOPOM XMMUYECKOWN NOCYAbl U PeaKTUBOB.

8.6. UHble cBepgeHUA 1 (UnNu) maTepuanbl
1. Nepunognyeckasn Tabnuua snemeHToB [1.M1.MeHgeneesa
2. PaspatouHblin MaTepuan (nepvognyeckas Tabnvua aneMeHToB, CnpaBoYHble Tabnuubl no
n3yyaembiM pasgenam XvMMuu)

9. METOANYECKUE YKA3SAHUA ONA OBYYAKOLWMUXCA NO OCBOEHUIO

ONCLUUNINHbI
Buabl yu4ebHbIx
3aHATUN U
CaMoCTodATENbHAA OpFaHVI3aLI,VI$| OeATeNnbHOCTU o6yqa|ou.ler009|
paboTta
obyyvaromxcs
Jlekuun PekomeHayeTcs:
1) KpaTkas 1 TOYHasi 3anNnCb OCHOBHbIX MOJIOXEHUA TEMbI U (POPMYIT;
2) paboTa ¢ 4ONOMHMTENBHBIMWU UCTOYHUKAMMW NPY YCIIOBUN HEMOHUMaHUS
MaTepuana unv oTgenbHbIX TEPMUHOB;
JlabopaTopHble 1) MpeaBapuTensLHO 03HAKOMUTLCS € TEMOW nabopaTopHon paboThl
3aHATUSA 2) N3yumnTb NEKUMOHHBLIN MaTepuan v AONONIHUTENbHYO NUTepaTypy no Teme

3) N3yunTb MeToaMKy BbINONHEHMS 3a4a4 nogobHoro Tmna

4) BbinonHnTb paboTy corrnacHo MeTOAMYECKUM pekoMeHaaumsaM, B criydae
HeoBX0AMMOCTUN NPOKOHCYNbTUPOBATLCA C NabopaHToM uUnu nNpenogasaTternem.
5) HanucaTb nHansmayarnbHyto y4ebHyto paboTy no Teme U1 3almTutb eé.

Mo BO3HUKLLIMM BOMpOCaM 06paTUTLCA K NpenogaBaTento 3a KOHCynbTaunen.

CamoctosaATenbHas | 1) O3HaKOMUTbCA C AOMOMHUTENBHBIMU UCTOYHUKaMW fiTepaTypsl,

paboTa npoaHannanpoBaTb Ux. 3aKOHCNEKTUPOBAaTb Te pasfenbl, KOTOpble Obinv BbIHECEHDI
Ha CamMOCTOATENbHOE U3yYeHue.

2) BeinucaTb He3HaKOMble TEPMUHBI U HAWTU UM onpedeneHne B y4ebHrKax nnm
cnosapsx. CooTHeCTV maTepwuan nekuui ¢ JONONHUTENBLHO NONY4YEeHHON
UHpopmaumen.

3) [Ana camocTosATENbHON PaboTbl CTYAEHTHI MCNONB3YIOT y4ebHble nocobus ¢
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Buapbl y4ebHbIx
3aHATUN 1

caMocCToATENbHAA

paboTa
oby4aroLmxcs

OpraHI/I3aLI,VI$| OeATeNlbHOCTU 06yqa}ou.leroc;1

Habopom MHAMBUAYANbHBLIX JOMALUHUX 3a4aHWUA, NO3BONSAOLLNX NPAKTUYECKM
oTpaboTaTb TEOPETUHECKMI MaTepUan Ha KOHKPETHbLIX NpUMepax.

4) [Ina noaroToBKM K NpoOBEPOYHbIM paboTam TpebyeTtcs npopaboTatb TUMNOBLIE
3agauu. Mpu BO3HNKHOBEHUM BONPOCOB 006paTUTLCS K NpenoaasaTernto.

5) Mpu noaroToBKe K 3k3aMeHy Heo6Xx0aUMO NepBOHaYanbHO 03HAKOMUTBLCS C
rnepeyHeM BOMPOCOB U TUMOBLIMW 3aa4amMu, 3aTeM TpebyeTcsi npoaHanuanMpoBaTb
NEeKUMOHHbIe MaTepuarnbl U Matepuarbsl OCHOBHOW W AOMOSIHUTENbHON NUTepaTypbl,
npopaboTaTb OTYETHI MO TabopaTopHbIM paboTam, NpopeLlaTb TUMOBbLIE 3a4a4un U
nony4nTb B cnyvyae HeobX0AMMOCTU KOHCYNbTAaLMIO Y NpenogaBaTtensi.

10. ®OHA OLLIEHOYHbIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHON ATTECTALMA

10.1. OnnucaHme nokasareneun un KputepuneB oueHUBaHUA KOMMeTeHUUn Ha pPa3fInyHbIX 3Tanax nx
CbOpMMpOBaHVIFI, onuncaHue LwkKasn oueHnBaHusA

10.1.1. NMoka3aTenu oLeHUBaAHMUA KOMMNETEHLMA Ha 3Tanax ux ¢popmmpoBaHusi

XUMNYECKMX 3aKOHOB K peLleHuo 3aaad
3. |/]CI'IOJ'Ib3yeT TeopeTnyeckme 3HaHun4a no
XUMUN ona peeHna npakTn4ecknx 3aaad

Kop, HanmeHoBaHue MpenctaesneHne
KOMMeTeHL MM - OLEHOYHOro OLEHOYHOro
lMokasaTenu oueHNBaHNS KOMNETEHLUN

(aTan ocBoeHus) cpencTtea cpencTea B choHae

OK-7(1,2) 1. N3naraet 3HaHusA, NonyyeHHbIe B Xoe 1. YcTHOE 1. MNepeyeHb
CaMOCTOSATENbLHON paboThl € cobecegoBaHune BOMPOCOB K
OOMONHUTENBHON NUTEpaTypon. 2. MpakTnyeckasa | ak3ameHy. (54
2. ObbACHAET B3aMMOCBSA3b OCHOBHbIX TMMNoBas 3agava BOMnpoca)
XUMUYECKMX 3aKOHOB U UX 3HAYeHWe ans 2. MpakTnyeckme
nocnegytowien npoeccmoHansHom TUNOBbIE 3aJa4un
[eAaTenbHOCTH. (30 3agauv)

OrlK-2(1) 1. Nanaraet 6a3oBble XMMUYECKNE 3aKoHbl U | 1. YCTHOe 1. MNMepeyveHb
nMeeT NpeacTaBneHne 0 XMMNYECKNX cobecenoBaHune BOMPOCOB K
SABIEHUSAX 2. MNpaktuyeckasi | ak3ameHy. (54
2. [leMoHCTpMpyeT NpuMeHeHne 6a3oBbIX TMnoBas 3agava BOMpoca)

2. MNpaktnyeckne
TUMNOBbIE 3a4a4u
(30 3agau)

10.1.2. OnucaHue WKan v KpuTepueB oLeHNBaHUA CPOPMUPOBAHHOCTU KOMMNETEeHLIMN

KpuTtepuu oueHnBaHnsa c)opMMpOBaHHOCTU KOMMNETEHLUN

OueHka no Kputepun oueHnBaHns cchopMMpoOBaHHOCTM KOMMETEHLIMNA
TPpaanuNOoOHHON

LuKkane YcTHoe cobecenoBaHue [NpakTuyeckoe 3agaHue
O6yyatoummncs nokasbiaeT O6yuyatowumncsa oemMoHcTpupyeT
BCECTOPOHHEE U rMybokoe 3HaHue npaBuibHOE NOHVMMaHWe yCrioBus 3adayu,
OCHOBHbIX XMMNYECKNX 3aKOHOB, BNafeHne HaBblKaMy ero aHanusa,
cBO6OAHO OPNEHTUPYETCS B OCHOBHbIX BblIGOpa HY>KHbIX 3aKOHOB M opMyn Ansi
NOHATUAX, TEPMUHAX U onpedeneHmsax €e peLleHuns, 3HaHne pa3MepHOCTew
npuv OTBETE; YCBOUIT OCHOBHYIO 1 3HAKOM | XMMMWUYECKUX BEMWNYMH. YMEET NPUMEHATb

OT/IMYHO C AOMNONHUTENBHON NUTEpaTypor; MOXET | MaTemaTU4YecKkii annapar Ans

06BbACHUTL B3aUMOCBSI3b OCHOBHbIX
XNMNUYECKNX 3aKOHOB N X 3Ha4YeHune and
nocriegytoulen npopeccuoHansHom
NeATeNbHOCTU; NPOABIAET TBOpYeCKmne
CMOCOBHOCTU U LLUNMPOKYIO IPYAULIMIO B

Mcnonb3oBaHuM y4ebHoro matepuana.

peanu3aunn nnaHa peweHus 3agayu.
Mony4nn npaBunNbHbLIN OTBET U MOXET €ro
WHTEepNpeTUpoBaTb.

Pra
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O6yyatoummncs nokasbiaeT Obyuyatoumncsa oemoHcTpupyeT
[OCTaTOYHbIV YPOBEHb 3HAHWM 00CTaTOYHOE NOHMMaHue yCroBus 3agdaqdn,
OCHOBHbIX XMMNYECKMX 3aKOHOB, BMNafeHne HaBblKaMy ero aHanusa,
OPWMEHTUPYETCS B OCHOBHbIX MOHATUAX U | BbIOOpa HYXKHbIX 3aKOHOB 1 chopmyr A4S
onpegeneHnsix; yCBOu OCHOBHYHO €e peLleHus], 3HaHe pa3MepHOCTEN
nuTepatypy; gonyckaet XUMUYECKMX BENUYUH. [lonyckaeT

xopoto He3Ha4MTenNbHbIE NOrPELLIHOCTY MpU He3HauuTernbHbIE NOrpeLHOCTY NpU
oTBETax Ha BOMPOCHI 3K3aMEHALMOHHOIO | MPUMEHEHUN MaTeMaTUYeCcKoro annapara
ounetaun AONoJIHUTENNbHbIE BOMPOCHI ana peannsauunny nnaHa peweHna 3agadn.
npenogasaTens. Mony4nn npaBunbHbLIN OTBET, HO

MCNbITbIBaAET 3aTpyaAHEHNUA C ero
NHTepnpeTaunen.
O6yyatoLmniicst NokasbiBaeT 3HaHUSA O6yyvatowuincs BHUKaET B CMbICI YCIOBUS
y4ebHOro matepuana B MMHMManbHOM 3agayu, NOHUMAET NaH ee peLleHns,
obbeme; MoxeT chopMynmnpoBaTb O[HaKo, HEe MOXEeT B MOSIHOWN Mepe C
3aKOHbI XMMWM, MOHATUSA U MOMOLLbIO MaTEMaTUYeCKOro annapara
onpegerneHnsi, HoO Npu 3ToM, AonycKas peanu3oBaTb ee pelleHue. 3HaeT
ynoeneTeoputensHo | OOMbLLOE KONMYecTBO pPa3MepHOCTU XMMUYECKNX BEMNNYUH.
HenpuHUMNUanbHbIX OLMOOK; 3HAKOM C
OCHOBHOW NTEpaTypon; AonyckaeT
CylleCTBEHHbIE ownbKkn B OTBETE Ha
3K3aMeHe, HO MOXeT YCTPpaHUTb X noa
PYKOBOACTBOM npenogasaTens.
Obyyvarownincsa He nmeet goctatodHoro | OByvarowmncsa He MoxeT
YPOBHS1 3HAHWUSI AUCLMMNIINHBIL, HE MOXET | NPOaHanNu3MpoBaTh YCNoBME 3afauu,
chopmMynupoBaTb OCHOBHbLIE 3aKOHbI HaMeTUTb NNaH ee peLleHnst NIoxo
XUMWU; NIIOXO OPUEHTUPYETCSH B OPUEHTUPYETCS B XMMUYECKNX BENUYMHAX,
OCHOBHbIX MOHATUSAX N ONPeAENneHUsix; He BNnageeT MaTemMaTM4eCKMM annapaTom.
NpaKkTUYeCcKn He 3HAaKOM C OCHOBHOWM lMpencTtaBneHue Yyxon paboTbl, OTKa3 OT
HEYZ4OBETBO- nuTepaTypon; AOMyCKaeT NpU OTBETE Ha | BbIMNOJNIHEHWS 3adaHUs

pUTEnbHO 3K3aMeHe CYLLIEeCTBEHHbIE OLLIMOKN U He
MOXET YCTPaHUTb NX Aaxe nog
pPYyKOBOACTBOM npenogasaTens.
MonbiTKa cnUcbIBaHWs!, UCMOMb30BaHNSA
HepaspeLleHHbIX TEXHUYECKUX
YCTPOWCTB UK Nosib30BaHne
NoACcKa3Kon Apyroro Yemnoseka.

10.2. TUNOBbIe KOHTPOJIbHbIE 3aAaHUSA UITN UHble MaTepuanbl, HeOOXoANMbIe ANSA OLeHKU 3HAHUM,
YMeHUMN, HaBbIKOB U (UNK) onbiTa AeATeNbHOCTU, XapaKTepusywme atanbl (popMUpoBaHus

KOMMeTeHUun

10.2.1. NMepeyeHb BONPOCOB, pa3paboTaHHbIA B COOTBETCTBUM C YCTAaHOBJIEHHbIMU 3TanaMmu
¢hopMmupoBaHua KoMneTeHUUN

Ne Ne

i dopmynunpoBka BONpPOCOB TeMbI

1 | Xumunyecknii anemMeHT. Tunbl  Knaccudukaumm XMMUYEcKux arnemeHToB. CTpyKTypHas 1
opraHusaums BellecTsa.

2 | ATomuctudeckasi Teopusi. CTaHOBNEHNE COBPEMEHHON TEOPUM CTPOEHUs atoma (Teopum 1
HanbToHa, TomcoHa, Pesepdopaa)

3 | CtpoeHune atoma Bogopoga no H.bopy. MNMoctynatel bopa. HegoctaTtkn Teopum. 1
KopnyckynsipHO-BONHOBOM Ayanuam anektpoHa. Woew lMnanka, ge bponng, ypaBHeHue 1
LWpeanHrepa, npyHumn HeonpegenénHoctn enseHbepra.

4 | CoBpeMeHHble NpeAcTaBrneHns O CTpoeHun artoma. KBaHTOBO-MexaHudeckass mMogenb 1
cTpoeHus aTtoma. [loHATMe anekTpoHHoOro obnaka. KsaHTOBble uucna. [lpaBuna
3anofiHeHNss aToOMHbIX opbuTanen anekTpoHamu: NPUHUUN MUHUMYMa 3HEpruu, npasuno
XyHaa, npaBuno Kneykosckoro, npuHumn Maynu.

5 | MNepvoanyeckum 3akoH KU nepuoamyeckass CcuUCTeMa  XMMUYECKUX  INEMEHTOB 2
O.W.Mengeneesa. [lepuognyeckas Tabnuua Kak rpadudeckoe npeacraBreHne
NnepuoanYecKoro 3aKkoHa 3N1IEMEHTOB.

6 | MNepuoamyeckne cBoMCTBA aTtOMOB W MWOHOB 3NEMEHTOB. BaneHTHble 9neKTPOHbI. 2
3anonHaemMocTb BareHTHbIX YPOBHEW. ONEKTPOHHble aHanorn. JOHeprusi cpoacTBa K
3ANEKTPOHY WM 3Heprvs uoHusauuu. ATOMHbIE U WOHHble paguyckl. MeTannuyeckve w
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HeMeTannuyeckne cBOWCTBa 3nemMeHToB. OTHOCUTENbHAaA SMeKTPoOTPULATENbLHOCTL MO
Monuury.  lepuoanyeckoe  M3MEHEeHWe  KUCIIOTHO-OCHOBHbIX W OKUCIUTENbHO-
BOCCTaHOBUTENbHbIX COEAMHEHWUIA OOHOTUMHBLIX COeANUHEHWUN

7 | Metannbl. ObLiasi xapakTepucTuka. 2
8 | s- u p-metannbl. O0Wan xapakTepucTmka 2
9 | d-meTannbl obLas xapakTepucTmka. 2
10 | Xumuyeckas cBA3b. OOWMe npeacTaBneHus (SHepreTMdeckne u reomeTpuyveckme 3
XapaKTepuCTUKN CBs3U). Tunbl XMMUYECKOW CBA3M (KOBaneHTHas!, MOHHas, MeTannu4yeckas)
— onpegenenus. Npumepbl COeANHEHUI C paccMaTpuBaeMbIMU TUMAMU CBA3EN.

11 | KoBaneHTHas nonspHass M HenonsdpHas cBA3b. MexaHu3aMbl 00pas3oBaHMst (OOHOPHO- 3
aKUEeNnTOPHbIN 1 OGMEHHBIN).

12 | MeTtop BaneHTHbIX cBa3en. OcHOBHble nonoxeHus. [locTtonHcTBa U HepocTaTkn. ObnacTb 3
npumMeHeHus. [lpyrme Teopumn onucaHnsi KOBaneHTHOW CBA3W.

13 | Teopusa rmbpugmsauuun. Bugbl rmbpugmsauumn. CBA3b reoMeTpumM MOMEKyrn C  TUMOM 3
rmbpuansaumn. Npumepsl MONEKyn ¢ pasnuMyHbIMY TUNaMu rMépuamsanmu.

14 | NoHHaa cBasb. O6wasa xapaktepuctuka. Obnacte npumeHeHus. [pumepbl BeLLecTB C 3
WNOHHBIM TUIMOM CBSA3W.

15 | Metannnyeckas cea3sb. ObLias xapakrepuctuka. 3oHHasi Teopus. 3

16 | BogopoaHas cesasb. Ob6Lwan xapakrepuctuka. BnvsiHue BooopoaHOW CBSA3M Ha CBOWCTBA 3
BeLlecTB. MexmonekynsapHasa 1 BHyTpUMOneKynsipHas BOAOpoAHas cBA3b. [pumepbi.

17 | MexmonekynsipHble B3aumoaenctaus (cunel BaH-gep-Baanbca). Ob6uwasa xapakrepucTuka. 3
Buapbl. BnusiHne Ha cBONCTBa BELLECTB.

18 | lNpeaomeT n 3apaum xumun. BelecTtBo 1 none — ABe POPMbI CYLLLECTBOBAHUS MaTepuu. 4
dusnyeckme 1 XMMnyeckue ABneHus.

19 | OcHOBHble 3aKOHbl U MOHATUA XUMMUMK: 3aKOHbl COXPaHEHUS MacCbl WM 3HEPruu, 3akKoH 4
MOCTOSIHCTBA COCTaBa M 3aKOH KpaTHbIX OTHOLWeEHW (bepTonnuabl U AanbTOHUAbI), 3aKOH
00BEMHbBIX OTHOLLIEHUI U 3akoH ABoragpo. Morb, KONM4ecTBO BELECTBA.

20 | 3akoH 3KBMBaNEHTOB. JKBMBANEHT W 3KBMBANEHTHas Macca aJriemMeHTa, MNpoCcToro wu 4
CMNOXHOro BewecTBa B OOMEHHbIX M OKUCIIUTENIbHO-BOCCTAHOBUTENbHbIX PEaKLUSsIX.

21 | Knaccbl HeopraHM4Yeckux coeguHeHun Ha npumepe conein. CpegHue, KUCIble, OCHOBHBIE. 4
CBolicTBa, NpymMmepbl peakuun, rpadgudeckme qopmyrbl

22 | MNMpeagmMeT XuMMUYECKOW TepMOAMHAMMKM W LenM ee wusydeHus. [lepBoe Havano 5
TepMoanHaMukn. PyHKUMM COCTOSHMSA U YHKLMM npoLecca.

23 | BHYTpeHHAA aHeprys M ee M3MEHeHWe B XMMMUYECKOM peakuuu. TennosBble 3addekTbl B 5
N30XOPHOM M n3obapHoM npoueccax. MNoHsTue aHTanbnuu. Buabl sHTanbnuu. MNMoHsTue o
3K30- 1 3HOO0TEPMUYECKMX NpOoLIeCCaXx.

24 | 3akoH [ecca. CrnegctBua u3 3akoHa [ecca. Tepmoxumwuyeckme ypaBHeHuda. Pacuet 5

o 0
TennoBbIX 3(MEPEKTOB XMMUYECKUX peakuui C UCMOfb30BaHNEM AH? 298 U AHcmp,zgs.
[Mpumepbl pacyeTos.

25 | Btopoe Hauyano TepMoavHaMuku. OHTponus. MUKpPO- M MaKpOCOCTOSIHMSI CUCTEMBI. 6
TepmoamMHamuyeckass BEpPOSATHOCTb CUCTEMbl. PacyeT uW3MeHeHud 3JHTponuM  Ans
XUMMYeckon peakumn. NMpmnBecTn Nnpumepsbl pac4eToB.

26 | HanpaBnenne xmMmu4yeckoro npouecca. Xapaktep Wu3MeHeHus sHeprum [Mb0ca Kak 6
KpUTEPUN  TEpPMOAMHAMUYECKON BO3MOXHOCTM CaMOMPOM3BOSIBHOIO npouecca (Mnm
HEBO3MOXHOCTM). [MpMBECTU NPUMEPBLI PacyeTOB.

27 | MNpeameT XUMMYECKOW KUHETUKM U Lenu ee udydeHuss. CKOpOCTb XMMWYECKOW peakuuu 7
(cpegoHaAs M uCTMHHasg). 3aKkOH AEWUCTBYIOLLMX MacC — OCHOBHOW MOCTyNaT XUMMUYECKOM
KMHETUKN. PUBNYECKNIN CMbICIT KOHCTAHTbI CKOPOCTU.

28 | BnuaHne TemnepaTypbl Ha CKOpPOCTb Xumuyeckon peakumn. [lpaBuno BaHT-Modda. 7
YpaBHeHne AppeHunyca. OHeprus aktusaumn. E€ dusnueckun cmbicn. Cnocobbl akTMBauuu
MOJIEKY.

29 | KoHcTaHTa paBHOBeCUMS XuMUYecKou peakumn. Eé dusuveckuii cmbicn. 3aBucumocTs | 6,7
KOHCTaHTbl paBHOBecusi OT Temnepatypbl. CBA3b KOHCTaHTbl PaBHOBECUSI C U3MEHEHUEM
cBobogHon aHeprumn M'mbbca. PacyéThl.

30 | 'omoreHHble W reTeporeHHble XuUMUYecKue peakumn. BbipaXeHua aAns  KOHCTaHTbI 7,9
paBHOBECHUS.

31 | MpwuHuun Jle-lWaTtenbe. BnnsHne naMeHeHnsa KoOHUEHTpaunn, AaBneHns n TeMmnepartypbl Ha 7
CABUI XMMMYECKOro paBHoBecus. [prmepsl.

32 | Pacteopbl. Bugbl pacteopoB. YKugkue pactsopsbl. [1pouecc pacTBOPEHUS C TOYKU 3peHUst 5,8
TepmoanHamuki. BogHble n HEBOAHbIE pacTBOPSI.

33 | KonnuratvMBHble CBOWCTBA pPacTBOPOB HEJNEKTPOSIMTOB W 3MEKTPONMTOB (OaBneHue 8
HacCblLLEHHOro napa Haj pacTBOPOM, OCMOTMYECKOE OaBreHue, MOHWXKEeHne TemnepaTypbl
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3aMep3aHus 1 NoBbILLEHNEe TEMNEepPaTypbl KUMEHUS pacTBOPOB).

34 | KonnyectBeHHas XxapakTepucTuka coCTaBa pacTBoOpa — KOHUeHTpauus. Ddusmyeckuii 8
cMbicn. Buagpl koHueHTpaumin. Banmocssasb mexay Humn. O6nacty ucnonb30BaHuUs.

35 | Cnabble anekTponuTbl. CTeneHb Auccoumauun (o) M KoHcTaHTa auccoumaumn Kguee. — 8
XapakTepuctukm cnaboro anektponmta. Pacyetr o M Kgwee M3 M3MepeHun
3ANEeKTPOoNPoBOAHOCTU. NX onM3n4eckmit cmbiCh.

36 | Kucnotbl, cOnM, OCHOBAHWS C TOYKM 3PEHUS TEOPUU DNEKTPONUTUHECKOM Auccouunaunm. 8,9
O6ume cBoncTBa. YpaBHeHUs AMccoumnaLnum B BOOHbIX pacTBOpaXx.

37 | VloHHoe npowusBeneHue Boabl. Ero dusnueckun cmbicn. BogopoaHbii nokasatens pH. U 9
rMMOpoOKCUNbHBLIM nokasatens pOH. Pacdyetr pH gns 3ANEKTPONUTOB  PasfMyHON
cummeTpun. MNMpumepsl

38 | CunbHble anekTponuTbl. [MoHATME 00 aKTMBHOCTM pacTBopa arnekTponuTa. dusmdeckuii 8
CMbICN KOadhdhULmMeHTa akTMBHOCTU. [pnmepbl pacyeTa akTUBHOCTU

39 | 'mpgporma. CTeneHb W KOHCTaHTa rugponus3a. BrnvsHue pasnuyHbiXx (akTopoB Ha 9
paBHoOBecue npouecca rugponusa. lMpumeps.

40 | leTeporeHHble paBHOBECUS B pacTBOpax anekTponutos. Npou3BegeHne pacTBOPUMOCTU. 9
Pac4yéT KOHUEHTpaunii MOHOB B HACLILLEHHbIX PACTBOPax ManopacTBOPUMbIX 3N1EKTPONNTOB

41 | OnpegeneHne  OKUCIUTENbHO-BOCCTAHOBUTENbBHONW  peakumMu.  Tunbl  OKUCIIMTENbHO- 10
BOCCTaHOBMUTENbHbIX peakunn. CpaBHEHWE NOHATUI "CTeneHb okucneHms" 1 "BaneHTHOCTL".

42 | OCHOBHblE OKUCNUTENN N BOCCTaHOBUTENU. [pUMepbl peakuni ¢ Ux y4acTuem. 10

43 | JencTtBue kMCnoT 1 uienoden Ha metannbl. OCHOBHblIE 0COOEHHOCTH 10

44 | MeTon, 9NEKTPOHHO-WMOHHbIX nonypeakuui. [lpaBuna ypaBHUBAHUS  OKUCIUTENBLHO- 10
BOCCTaHOBMUTENbLHOW peakuun B pacteope. [Npumepsl

45 | MexaHM3M BO3HUKHOBEHWS [OBOWHOIO 3MEeKTPUYEeCKOro Crosi U CKayka noTeHuuana Ha 11
rpaHuLle pasgena metann-pactBop anekTponuta. PaBHOBECHbIN 3NeKTPOAHbIA NoTeHLman.
YpaBHeHve HepHcTa. AHanmn3 ypaBHeHUs.

46 | OnekTpoABMXKyLlasi cuna ranbBaHWYEeCKOro 3nemMeHtTa UM paboTa ranbBaHUYECKOro 11
anemeHTa. Pacuét 3C.

47 | CtangapTHbIM BOAOPOAHbIV anekTpoa. BogopoaHas wkana noTeHumnanos. 11

48 | OnekTtpoabl | popa (ycnoBHoe o0OO3HavyeHMe, paBHOBECHas 3NeKTpoAHas peakuus, 11
BblpaXkeHue ans noteHumana). Npumepsbl.

49 | Pag cTaHOapTHbIX 3MeKTPOAHbIX MOTeHuUManoB. OKCnepuMeHTanbHOe —onpeferneHuve 11
CTaHAapTHOro noteHuyuana. Mcnonb3oBaHne cTaHOapTHbLIX SMEKTPOAHBIX MOTEHUMANoB Ang
onpegeneHunsl HanpaBneHUs XMMNYECKUX U SNEKTPOXMMUYECKMX npoueccos. MNpumepsi.

50 | Koppo3uss meTanmnoB. Bupgbl Kopposuu. OnekTpoxmmmuyeckass Kopposus. Xumumyeckas 12
Kopposus. lNMpumepsi.

51 | MeTogbl 3aWmTbl OT KOppo3uu. MNMpumepsi. 12

52 | OnekTponua pacnnaBoB M BOAHbLIX PACTBOPOB 3MEKTPONMTOB. VHEpTHble M aKkTVBHbIE 12
AneKkTpoabl. 3aKOHbI ANeKTponuaa.

53 | AkkymynsaTopbl. KUCNOTHbIE 1 WwenoyHble. JInTuin-nonHHble. MpuHumn paboTsl. [pumMeHeHne 12
Ha NpakTUKe.

54 | lNpakTudyeckoe MNPUMEHEHWe  3MNEeKTponmM3a.  JNEeKTponuMTMdeckoe  paduHUpPOBaHME 12
MeTannoB, ranbBaHOMMNACTNKA, NEKTPOXMMMYecKasa NonMpoBKa 1 ap.

10.2.2. BapmaHT TUNOBbIX 3afa4, pa3paboTaHHbIX B COOTBETCTBUM C YCTAHOBJIEHHbLIMU 3Tanamm

cdhopmMMpoOBaHUA KOMNETeHLUNI

Ne YcnoBus TMNOBbLIX 3a4au
. OtBeTt

n/n (3apgay, KelcoB)

1 | Tema 1. DnemeHT HaxoanTcHa B | OTOT ANIEMEHT C NOPSAKOBbIM HOMEPOM 33 — MbILLbSIK AS.
YeTBEPTOM nepuoge, VA | 33As = 1522522p63s23p®3d104s24p? = [18Ar]3d1%4s24p3. Ecnu atom
rpynne. OnpepenvTe | HelTparneH, TO CyMMa BEPXHUX MHAEKCOB (YMCHO 3MEKTPOHOB Ha
NMopsiAKOBbIA HOMEpP 3MieMeHTa | SHepreTMYeckoM MNOoAypPOBHE) paBHA MOPSAKOBOMY  HOMEPY
M  COCTaBbTE€  JIIEKTPOHHYI | anemeHTa:; Z = 2+2+6+2+6+10+2+3 = 33 (33AS).
dopmyny ero atoma. K kakomy | o Tuny nocnegHero 3anosfiHAEMOro 3fIEKTPOHHOro MogypoBHS —
CEMENCTBY  3MIEMEHTOB  OH | 3TO pP-3NeMeHT. JNEKTPOHHble aHanorm — Bce anemeHTbl VA
oTHocuTca?  HasoBute  ero | rpynnbi: N, P, Sb, Bi
3NEKTPOHHbIE aHanOoru.

2 | Tema 2. [okaxute, 4to Ana | Heobxoammo 3anucatb 3NeKTPOHHbIE KOHUrypaLmm afnemMmeHToB
3NEeMEHTOB A rpynnsl | JaHHOW NOArpynnbl:
nepuoguyeckm NOBTOpPSETCA 4. Be....2s?
9NEeKTPOHHasa  KoHdwurypaums 12. Mg ....3s?
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BaﬂeHTmeyDOBHeW

20.Ca ....4s?
38. Sr ...5s?
56. Ba ...6s2
88. Ra ...7s?

Tema 3. Ob6bsACHUTE CTpOEHME
MOJIEKYIbl aMMUaka Ha OCHOBe
MeTOAa BaneHTHbIX CBA3EN

B obpasoBaHun mosnekynsi NHsz y4acTBylOT OAMH aTOM
a3oTa C 3eKTPOHHOW KoHdwurypaumen 1s22s22p® u Tpu aToma
BOAopoda C KOH(Urypaumen anekTpoHHoro ypoBHsi 1sl. AHanus

3MEKTPOHHO-
s

rpacpmyeckunx
p (>0

dopmyn, Ha
nepBbIN
B3rnsa,

p CBMAOETENIbCTBY
p
o T sy o LTI or o

OTCyTCTBUN
Sl
(e}

HeobxoammocTu B
rmbpuamsaumn:  Tpu
HecnapeHHbIX
3MneKkTpoHa B aTome
asorta " TpUY
2H HecnapeHHbIX
3MeKTpoHa y Tpex atoMoB Bogopoaa obecneuunsatoT obpasoBaHune
Tpex o-cesasen. OgHako B 9TOM Crlyvyae BaneHTHbIA Yron AOSDKeH

obIn ObITb 90°,
MOCKOJbKY p-opbuTanu,
npu y4acTum KOTOPbIX
npoucxoauT

obpasoBaHne cBsizen
HanpaBleHbl Mo OcsAM
koopauHaT. TemM He MeHee, B Moriekyne aMMuaka BaneHTHbIN yron

BGrM30K TETPasapPUIECKOMY 1 COCTaBNaeT 107,3°.

MeHblWNA BaneHTHbI Yron B MOMeKyne amMmuaka mno
cpaBHeHuto ¢ monekynon CHa4 npu Tom e sp® Tune rubpuansauum
0bbsicHAeTCA Hanuunem 6onee CUMbHOTO OTTaNKMBaHUA Mexay
rmbpuaHon opbutanbld C HENoOenéHHOW 3MNEKTPOHHOW napow u
TpemMs ocTanbHbiMW. B pesynbTaTe Takoro OTTasIKUBAHUS
MorieKyna  amMMuaka umeeT  nupamupanbHoe  CTpOeHue
(TpeyronbHass nuMpammga) U SBNSieTCA  MONsipHOW.  Takke
KOBaIEeHTHbIMU MOSSIPHbIMU SBASOTCA B MOSEKyre oAuHapHble
cBA3n N-H.

Tema 4. [llpu nponyckaHum
cepoBogopoaa yepes 6pOMHYIO
Boay obbemoM 50 mn Bbinan
ocagok cepbl maccon 0,189 r.
Onpegenute MOJSIPHYIO
KOHLIEHTpauuio bpoma B
pactBope 6poMHON BOAbI, €CNK
BbIxoa cepbl cocTaBui 90%.

Peakums mexgy OpoMHOM BOAOW U CEPOBOAOPOAOM
npoTekaeT cornacHo ypaBHeHuto: HaS + Bra=2HBr + S|

Hanpem TeopeTndeckn BO3MOXHbIA Bbixog cepbl: 0,189 r
BblgenuBuwemncs coctaensetr 90%, torga x r coctaBut 100%.

. 0,
Otcroga M(S)meop- = 0,189-100% _ 0,21r.
90%

KonnyectBo BewlecTBa cepbl, KoTopasi AOMMkHa 6Obina
BblAENUTLCSA NPW NOMHOM NpoTeKaHun peakummn: v =m/M = 0,21/32
= 0,00656 (Monb).

Mo ypaBHEHMIO peakuum Ans nonydvyeHuss 1 monb S
Tpebyetca 1 monb Brz, cnegosateneHo anga nonyyveHus 0,00656
monsa S Tpebyetca 0,00656 mons Bra.

A%
Ncrnonb3ys BblpaxeHne Cu = v paccynTbiBaem
0,00656

=0,1312
0,05

MOIISIPHYIO KOHLEHTpauuo 6pomMHoit Boabl Cu =

(monb/n).
OTtBet: Cv =0,1312 monb/n.

Tema 5. PaccuuTtante

H2S(r.) + 102 = H20(k.) + SO2(r.)

Pra
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nU3MeHeHne SHTanenuu B | CornacHo 3akoHy l"ecca,
eakumm ropeHusi 0 - 0 0
(F:)eposop,opona HaS(r )+ p11/202 Hsi sase, 208 = (AH{ 598 (H200k)) + AH{ o0 (SO2(r))
= HO(k) + SOzAr), ecnm | — (AH? o (HzS(r)) + 1% AHD o (02)(r) =
N3BECTHO, yTO TennoThbl : :
06pasoBaHus (AH? 298) =(-286,0 — 297,0) — (-20,17 — 1% -0) = -562, 8 (kOx) .
: OTcloga TEpMOXMMUYECKOE YpaBHEHWE peakumn bygeT umeTb BUA;
BewecTtB Ang Ha2S(r.), H20(x.) + 1 = + . o =
) S0 oaBHL, H2S(r.)+ 1%20: H20(x.) SO2(r.); AHﬁé‘l.éaae, 208
COOTBETCTBEHHO -20,17 | —562,8 k[Ix < 0, peakumns 3K30TepMuyeckas
kx/monb, —286,0 kx/mMonb, OTBeT: AHgéi.ééaé, sog = —562,8 KIX.
-297,0 k[x/monb. 3anuwwute
TEPMOXUMUYECKOE YypaBHEHWE
peakuun. Onpegenute  Tun
peakuuu: 3K30- nnm
3HOOTEpMUYECKas.
6 | Tema 6. PaccuutanTte H2S(r.) + 1202 = H20(k.) + SO2(r.)
M3MeHeHune cBobogHon | CornacHo 3akoHy 'ecca,
0 - 0 0
?:;?SHFE: rM66ciepZB§:§;g:: AGGéi.aéaé, 298 (AGf, 298 (H200k))  + AG‘f, 298
HeS(r.)+ 1202 = H00k.) + 1 (SOx(r)) - (AG? o (H2S(r) + 1% AG? . 02)(r)) =
SO2(r.), ecnu Wn3BEeCTHO, 4TO : '
N3MEHeHus! cBOGOJHOIA =(-237,24 - 300,2) — (-33,8 - 1% -0) = -503, 67 (kx)
0 -
3Hep(r)|/|v| M'mbcca obpasoBaHusA OTcioga AGééi.aééé, - -503,67 kx < 0, peakuus
(AGf, 298) BellecTs AN voxet npoTekaTb CaMOMNPOM3BOSIbHO B MPSMOM HanpasfeHnN.
H2S(r.), H20(k.) wn SOxz(r.) OtBeT: AGgéi_aééé’ b0 = ~503,67 KIbx.
paBHbl COOTBETCTBEHHO —33,8
kx/monb, —237,24 k[Ox/monb,
-300,2 k[x/monb. Onpegenute
BO3MOXHOCTb
CaMOMnpOW3BOIbHOIO
NpOTEKaHUss OaHHOW peakuun
Npv CTaH4aPTHbBIX YCIOBUSX.

7 | Tema 7. Bblumcnutb | MockonbKy HET AaHHbIX O KOHUEHTpauuy npoaykTa nepea Hadanom
HavanbHble KOHUEHTpauun | peakumm, TO MOXHO CYMTaTb, YTO €ro UCXOAHAas KOHLUeEeHTpauus
MOJEKYNSPHOro xnopa n | pasHa 0 monb/n.
okcuga yrnepopa (ll), a Tarke
KOHCTaHTy paBHOBECUs, ecnu BELLEeCTBO C AC [...]
paBHOBECHbIE  KOHLEHTpaLuu: CO [..]J+AC | 15 0,3
[Cl2] = 0,3 monb/n; [CO] = 0,2 Clz [..]+AC | 15 0,2
monb/n; [COCI2] = 1,5 monb/n. COCl, 0,0 1,5 1,5

CO + Cl2 & COClz.
KoHLeHTpaLmsa npopearnpoBaBLUMX BELLECTB A1l JAHHON peakumm
paBHa paBHOBecHon koHueHTpauun [COCIz], cnepoBaTtenbHO,
nucxoaHble KoHueHTpauum (Monb/n) paBHbl: [COJuex = 0,2 + 1,5 =
1,7; [Cl2Juex=0,3+1,5=1,8.
[cocl,] 15
K= = =25.
[CO][CIZ] 0,3:0,2
O7BerT: 25.

8 | Tema 8. Ckonbko no macce Ona Ttoro u4tobbl paccumMTaTb Maccy pPacTBOPEHHOro
HYXXHO B35iTb €0KOro Kanu W | BelwlecTBa HeobxoOAMMoO onpefenutb Maccy pactBopa 4yepes ero
BOAbI, YTOObI MPUrOTOBUTL 75 N | NNOTHOCTE N 06beM, y4unuTbiBasd HEOOXOAMMOCTbL NepeBoa eaunHuL,
12%-Horo pacTtBopa C | obbema 13 NUTPOB B MWUIUAUTPbLI, MOCKOSMbKY 3HA4YeHue
nnotHocteto = 1,1 r/mMn. | NANOTHOCTW AaHO B I/MJT:

Onpegenute €ro  MONSAPHYK | Mppa =P * Vppa = 75103 - 1,1 = 82,5108 (r).
KOHUEHTpaLmio. M3 copmynbl Ana pacyetra MacCoOBOW [JOMM  PacTBOPEHHOMO
BellecTBa B pacTBope W = ——222 . 100% BbIPA3NM Mpacme.e-car:
0-0a
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T-Ma om % . .10°
Mpacme.g-ea = ———————— = M = 9,9103 (r) = 9,9 (Kr)
100% 100%
M(H20) = Mp-pa - Mpacme.e-ea = 82,5103 — 9,9-10% = 72,6:103 (r) = 72,6
(kr)
6) [HOna pacdyeTa MOMSPHOM  KOHLEHTpaUUW  UCNONb3yeMm
Bblpa)keHue: Cu = I\/Im_v 1 BeNMYuHy monspHon maccel M(KOH) =
56 r/monb.
M= 9900 _ 2,36 (monb/n)
56-75
Omeem: m(KOH) = 9,9 kr; m(H,0) = 72,6 kr; Cw = 2,36
MOIb/n
9 | Tema 9. Hanucatb ypaBHeHusi | TMgponmn3 MHOro3apsiaHbIX KaTMOHOB NPW CTaHOAPTHLIX YCNOBUSIX
rmaponuaa, KayeCTBEHHO | NpoTeKkaeT Tonbko Mo | cTyneHu:
onpegenute pH pactsopa Zn”" + H0 < ZnOH' + H'
onpeaenuTy TUN TMAPONU3A Ha | yny B MONEKYMSIPHOM BUAE:
npumepe coneun ZnClz, K2SO3 n ZnClz + H20 < ZnOHCI + HCI.
Cr2Ss. Tvn rugponuaa aHUOHHbLINA, obpaTuMbIi, pH<7.
Tawkke no | cTyneHn npu CTaHZapTHbIX YCMOBWUSX MpPOTEKaeT U
rMApPONn3 MHOro3apsaHbIX aHUOHOB:
SO? + H20 & HSO;+ OH
UN1 B MONEKYNSIPHOM BuAe:
K2S03 + H20 < KHSOs3 + KOH.
Twn rmgponunsa KaTMOHHLIN, obpaTumbl, pH>7.
Ecnm comnmb obpa3oBaHa aHuoHamu cnabow netyden (Mnm
MarnopacTBOPMMON) KUCMOThI n cnaboro ManopacTBOPMMOro
OCHOBaHusl, TO peakuumss uaetT HeobpaTumMo [0 KOHUA —3TO
CMNOXHbIN CTyneHYyaTbIn npoLecc. 3anuwiemM B ynpoLLEHHoNn dopme
B MOMNEKYNSPHOM BUIE:
Cr2Ss + 6H20 = 2Cr(OH)s{ + 3HST
WU NOHHOM BUAE:
Cr* + 3HOH = Cr(OH)al + 3H",| x2
S” + 2HOH = H.S™ + 20H, x3
cymmapHo: 2Cr°" + 387 +12HOH =2Cr(OH)sl+ 3H2ST +6H +60H,
cokpatum:  2Cr>" +3S° + BHOH = 2Cr(OH)sl + 3H,S™.
Tun rmaponmnsa KaTUOHHO-AHWOHHLIN, HeOBpaTUMbINA, B3aVMHO
yCUNMBaIOLLIMIACS. Ona onpegeneHus pH HeobxoauMbl
OOMNOSNTHUTENbHbIE AaHHbIE.
10 | Tema 10. CocraBbTe WOHHO- | @) Nal + H2SOas(koHU.) — |2 + SO2 + Na2S0a4 + H20
3NEKTPOHHbIE CXeMbl
cnenywoLwmx 0.B.p.: 21 -2e — 1P 1
a) Nal + H2SOas(koHu.) — |2 + S04+ +4H" +2e — SO0 +2H20] 1
SOz + Na2S04 + H20 |
6) K2Cr207 + NaCl + H2SO4 — S04 +4H*+21 — 129+ SO2° + 2H20
Clz + Crz(SO4)s + K2SOs4 +
Na2S04 + H20 2Nal + 2H2S0a4(koHU.) — |2 + SO2 + NazS04 + 2H20
6) K2Cr207 + NaCl + H2SO4 — Clz + Cr2(S0a4)s + K2SO4 + Na2SO4 +
H20
2CI -2 —Cl% 3
Cro07% +14H* +6e — 2Cr3+ 7H20 |1
6CI + Cr207%2 +14H* =3CI% + 2Cr¥+ 7H20
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K2Cr207 + 6NaCl + 7H2S04 — 3Clz + Crz(S04)3 + K2SO4 +
3Naz2S04 + 7H20

11

Tema 11. Paccuuntate 3MC | 3[C 3T0Oro ranbBaHN4ECKOro afleEMeHTa paccuYnTbIBAeTCS Kak

CTaHOapHOro MegHO-LUHKOBOIO &0 = @Oy 2+icy — @° zn2+/zn = 0,34 — (-0,76) = 1,1 B,
ranbBaHW4YecKoro  anemMeHTa. | a peakuus, nNpoTekalowass B 3TOM ranbBaHW4YECKOM 3feMEHTE,
CocTaBuTb CXeMmy | 3anucbiBaeTcs:

ranbBaHW4YeCcKoOro  areMeHTa,

HanucaTtb ypaBHEHUSA peaKLI,VIVI, Ha aHoge: Zn% — 2e- = Zn2+ 1

npoTekalowWwmx Ha KaToAe W | ya katoge: Cu2*+2e = Cu® | 1

aHope " CyMMapHoe

YpaBHEHME 3TMX NPOLIECCOB. cymMapHas: Zn° + Cu?* = Zn?* + Cu®.

CxeMa ranbBaHUYECKOro oaremeHTa MOXeT ObiTb CcOcTaBrneHa
crneayloLwmm obpasom:

2e

(-) A: Zn°| ZnZ*|| Cu?*| CuC K (+)

10.3. MeToanyeckune marepuansl,
onpepaensowue npoueaypbl oLeHUBaHUA 3HaHUW, YMEeHUI, BNnageHUn (HaBbIKOB U (MnK)
NPaKTUYECKOro onbiTa AEATENbHOCTU), XapaKTepu3yoLmx atanbl opMUpPOBaHUS KOMNETEHLUN

10.3.1. YcnoBusa ponycka o6Gyuyawolerocas K caade 3K3amMeHa WM nopsafok NUKBUpauuu
aKkageMu4ecKkomn 3a40MKEeHHOCTH

MonoxeHve O NPOBEAEHWM TEKYLLEro KOHTPOSs YCMNEBaeMOCTW U MPOMEXYTOYHOW aTTectauuu

obyuatouxcs

10.3.2. ®opma npoBeAeHNA NPOMEXYTOYHOM aTTecTauum No AUCLUUNIMHE

YCTHaa | X NMMCbMeHHasa KOMMNbOTEPHOE TECTUPOBAHUE nHag*

10.3.3. Oco6eHHOCTU NPOBeAeHUA IK3aMeHa

BoamoxHoCTb  nonb3oBaTbcs  [lepuogmueckorn  Tabnuuen  anemeHtoB  [0.M.MeHnpeneesa,
CMpaBOYHbIMM TabnuuamuM pacTBOPUMOCTM, KOHCTaAHT Auccoumaumm cnabbiX 3NeKTpOSivToB,
NPOM3BEOEHUA  PaAcCTBOPUMOCTM, CTaHOAPTHLIX  SNEKTPOAHbIX  MOTEeHUMarnoB, CTaHAAPTHbIX
TEPMOANHAMUYECKNX BENTNYMH, KanbKyNsiTOPOM;

BpeMs Ha noaroToBKy oTBeTa Ha ak3aMeHe 45 MUHYT.
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