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1. BBEOEHMUE K PABOYEN MPOrPAMME OUCLUMMIIUHbI

1.1. MecTo npenogaBaeMon QUCLUNIIMHBbI B CTPYKType obpa3oBaTeribHOM NporpaMmbl

BasoBas IZl Obsi3aTenbHasn l:l JononHuTensHo

Bnok 1: aBnseTca dakynbTaTMBoM

BapuaTtusHasg I:l Mo BbIGOPY I:l

1.2. Uenb aucumnnuHbl
CdopmumpoBaTb komneTeHuun obydatowerocs B 0BNactm TeopeTUyeckuX OCHOB XMMUK, CBOWCTB
OCHOBHbIX KNacCoB HEOPraHN4YeCKNX BELECTB, 3aKOHOMEPHOCTEN BaXKHENLLMX NPOLECCOB B XMMUYECKNX
cuctemax u, Kpome Toro, opMUpoBaHUE U pasBuTUE Yy CTYAEHTOB LeNIOCTHOrO0 eCTeCTBEHHOHAYYHOro
MUPOBO33PEHUS.
1.3. 3agaum gucumnnuHbI
e  U3yyeHne TeOpeTMYECKNX OCHOB HEOPraHUYeCcKonW XMMumM (COCTaB, CTPOEHNE U XUMUYECKNE CBONCTBA
NPOCTbIX OCHOBHbIX BELLECTB N XMMWYECKNX COEOUHEHMUI, CBA3b CTPOEHMUS BeLlecTBa C YCrOBUSMMU
NPOTEKaHUS XMMUYECKMUX MPOLLECCOB. 3aKOHOMEPHOCTN MPOTEKAHUST XMMUYECKUX MPOLLECCOB, TEOPUSsI
pacTBOPOB, OKUCITUTENBHO-BOCCTAHOBUTESbHbLIE NPEBPALLEHNST).
e OBnageHve yHOAMeHTanbHbIMW MPUHLMNAMU U METOAAMMU PELLUEHNST HAYYHO-TEXHMYECKNX 3adau
o dopMMpOBaHME HABLIKOB MO MPUMEHEHUID TEOPETUYECKUX 3HAHUA ANnA O6bACHEHMS pe3ynbTaToB
XUMMUYECKMX IKCMNEPUMEHTOB.
o  ®dopmMnpoBaHue y CTYLEHTOB ECTECTBEHHOHAYYHOW KapTUHbLI MUpa.
e  O3HaKkoMIieHMe CTYAEHTOB C UCTOPUEN U NTOTUKOW Pa3BUTUS XUMUN Y OCHOBHbIX €€ OTKPbITUN.

1.4. I'Iepequb nnaHnpyembixX pe3ynbTaToB o6yqum| no gucuunniunHe, COOTHeCeHHbIX C
nrnaHnpyembiMu pe3yribTataMn oCBOEHUA 06pasoBaTeanoﬁ nporpamMmmbli

Koa
OT1an hopmmpoBaHus
KOMMeTeHL MK dopmynupoBka KoMMneTeHL MM
Or1K- 2 CnocobHOCTb AEMOHCTPMPOBaThL 0a30Bble 3HAHUSA B 1

obracTn ecTecCTBEHHOHAYYHbIX AUCLMIIIH, FTOTOBHOCTb
BbISIBISATb €CTECTBEHHOHAYYHYIO CYLLHOCTb NpoGnem,
BO3HUKAIOLLMX B Xo4e NpodeccroHanbHOn 4esTenbHOCTY;
NPUMEHATb AN UX paspeLleHns OCHOBHbIE 3aKOHbI
€CTEeCTBO3HaHMs, METObl MaTeMaTUYeCcKoro aHanuaa u
MOAENMPOBaHNA, TEOPETUYECKOTO U SKCIePUMEHTaNBHOIO
nccnenoBaHus

MnaHupyemble pe3ynbTaTbl 06y4eHus

3HaTb:

1) NpUHLMMBbI NICNONBb30BaHNS NPUPOAHBIX PECYPCOB, SHEPTUN U MaTEpPUarioB, OCHOBHbIE 3aKOHOMEPHOCTH
XUMUYECKMX MpeBpaLLEHWI, Kak (hOPM OBUKEHNS MaTEPUMN;

2) TeopeTU4eCcKme OCHOBbI XMMUYECKMX MPOLECCOB;

3) cBOWCTBA M NPUMEHEHNE B OTPACIIM OCHOBHbLIX KOHCTPYKLMOHHBIX MaTepuarnos;

4) CyLHOCTb OCHOBHbIX XMMUYECKMX N OU3NKO-XUMNYECKUX NMPOLLECCOB, UCMONb3YEMbIX B Pa3fnyHbIX
yCTponcTBax, npmbopax, MHaMkaTopax u 1.n.;

5) nmeTb NpeacTaBneHns 0 HOBENLLNX AOCTUXEHUSX B 06MacTV XMMUYECKON HayKM.

YmeThb:

1) pewatb 3agaym U3 pasnuyHbIX obnacten xmMmuu;

2) NCNonb30BaTh OCHOBHbIE 3aKOHbI €CTECTBEHHOHAYYHbIX OUCLMNIIMH B MPOEKTUPOBAHUN U3OENUA 1
TEXHOMOrMYECKNX NPOLIECCOB MALLMHOCTPOEHUS

Bnapets:

1) OCHOBHbIMW METOAAMM COCTABMNEHUSA YPaBHEHUN XMMNYECKMX MPOLLECCOB, pacHéTa aHaNUTUYECKMX
KOHLIEHTpauui;

2) OCHOBHbIMW METO4AMMN TEOPETUYECKOIO N IKCMEPUMEHTANBHOTO UCCIEA0BaHNSA XUMUYECKNX SIBIIEHWIA.
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1.5. AvcumMnnuHbl (NPaKTUKK) obpa3oBaTeribHOM NPorpaMmbl, B KOTOPbIX ObISIO HA4YaTo

chopmMupoBaHue KOMNeTeHUMN, yKazaHHbIX B n.1.4:

OvicumnnvHa 6asupyeTcsl Ha KoMNeTeHUMsIX, COOPMUPOBAHHBIX Ha NpeablayLLEeM YpoBHE

obpasoBaHus.

2. COOAEPXAHUE ANCLUUMNIUHDI

HanmeHoBaHue n cogepxaHue
y4ebBHbIX Moaynen, Tem n hopm KOHTpons

O6bem (4achl)

O4HOEe
obyyeHune

OYHO-
3a04Hoe
3a04Hoe

obyyeHune

YyebHbIn Mmoaynb 1. CTpoeHue BewecTBa

Tema 1. CtpoeHue BeulectBa. OCHOBHble CBeOeHUS O CTpPOeHuM artoma (B
petpocnekTuse). KBaHTOBO-mexaHudeckad Mogenb aTtoma. [lpuHuun MuHMMyma
aHepruun. MpuHuun Maynu. Mpasuno XyHga. lNpasuno KneukoBckoro. lMopagok
3anOfTHEHNS ANEKTPOHHbIX YPOBHEN.

Tema 2. [llepnogudeckun 3akoH W Nepuogmyeckass cuUcTeMa 3fEMEHTOB
0.W.MeHgeneeBa. BaneHTHble 3meKkTpOHbl. 3anofiHAeMOCTb BaNleHTHbIX YPOBHEMN.
OneKTpOHHbIE aHanorn. OHeprusi CpoAcTBa K 3MNEKTPOHY U SHEPrus WOoHU3aLuwn.
ATOMHbIE M WOHHble paguycbl. MeTannuueckve u HemeTannMyeckue CBOWCTBA
3NEeMEHTOB. OTHocuTenbHas ANEeKTPOoOTPULATENBHOCTb no MonuHry.
Mepuogmnyeckoe U3MeHeHune KMCNOTHO-OCHOBHbIX n OKUCTIUTENbHO-
BOCCTaHOBUTEMbHbIX COeAMHEHNN OQHOTUMHBIX COeAMHEHUN

Tema 3. Xumnmyeckasa cBA3b U CcTpoeHue Mornekyn. OCHOBHble Buabl W
XapaKTePUCTUKN XUMMUYECKOW CBA3M (KOBarneHTHasl, MOHHad, MeTannuyeckasl) wu
MEXMONEKYNSAPHbLIX  B3aMMOAEWNCTBUA.  DHepreTuveckne ©n  reoMeTpudeckme
XapakTepuUcTukn  cBs3nM. KoBaneHTHast cBA3b M MexaHu3Mbl €€ obpas3oBaHus.
MonsipHoCTb cBsA3W. MeTog BaneHTHbIX cBs3en. [mMbpuamsaums opbutanen wu
reomeTpusi MONneKkyrn.

Tema 4. dusmyeckme n XUMMYECKME SBMEHUA. XuMmusa kak Hayka. OCHOBHble
CTEXMOMETPUYECKME 3aKOHbl XMMUKN (COXPaHEHWs MacCbl M 3HEPrum, NMOCTOSHCTBA
COCTaBa, KpaTHbIX OTHOLUEHWA, OOBEMHbBIX OTHOLIEHWIA, ABOragpo, SKBUBAJrIEHTOB)
OcCHOBHble KMacCbl HEOpraHWyecknx coefuHeHWn (OKCuAabl, KUCMOTbl, OCHOBaHUS,
amgonuthl, conu). HomeHknaTtypa. OCHOBHbIE CBOWCTBA.

16

Tekywmn koHTponb 1. [NpoBepoyHas paboTa

2

Y4yebHbI moAaynb 2. OCHOBHbI€ 3aKOHOMEPHOCTU NPOTEKaHUA XMMUYECKUX NPoL|

€eCcCcoB

Tema 5. ObLme 3aKOHOMEPHOCTU XMMUYECKMX NpoLieccoB. MNMoHATUE O XMMmn4eckon
TepMmoanHamuke. TepmoauHamudeckme napameTpbl. CocTosiHME cucteMbl. PyHKLMK
COCTOSIHMSA cucTeMbl. BHyTpeHHss1 aHeprusi. 3akoH coxpaHeHus aHepruu. [lepBoe
Hayano TtepmoauHamuku. [loHsTMe 06 osHTanbnuu. [loHATME O TEepMOXMMUW.
TennoBow adhdekT xumudeckon peakummn. Tepmoxmmmnyeckue pacyétbl. 3akoH Necca
W CNeACTBYE U3 HEro.

Tema 6. DHTponusa. 3obapHo-nsotepmudeckuin noteHuman, CesobogHas aHeprus
'Mbbca. HanpaBneHHOCTb XMMWYECKMX MpoueccoB. PacyéTbl BO3MOXHOCTU
CaMOoMnMpOoK3BOJIBHOIO NPOTEKAHNA NMpouecca.

Tema 7. Xvimnyeckass KnHeTuka. [eTeporeHHble M rOMOreHHble cucTteMbl.CKOpPOCTb
rOMOreHHbIX peakunii. 3aKoH AeNCTBYOLWMX Macc. KOHCTaHTa CKOPOCTU XMMUYECKOM
peakumn. 3aBMCUMOCTb CKOPOCTM OT TeMnepaTypsbl. [MpaBuno BaHT-Modda. SHeprus
akTnmBaumun. YpaBHeHue AppeHuyca. [NoHATMEe 06 akTMBMPOBAHHOM KOMMIEKce
lMoHsaTMe 0 nepexogHoM cocTosHUKU. KaTanuns. Xnumuyeckoe paBHoBecue. KOHCTaHTa
paBHoBecusi. CmelleHne xummnyeckoro pasHoBecus. MNpuHuun Jle WWaTense

11

Tema 8. PactBopbl. BogHble pactBopbl. Cnocobbl BbIpaXXeHUA KOHLIEHTpauun
pacTBOpoOB (MOMnspHasa, HopmarnbHasi, MaccoBas [0Ns1 pacTBOPEHHOrO BellecTBa) U
B3aMMOCBSA3b MeXAy HUMWU. Teopust aneKkTponuTuyeckon amccouumauumun. Cnabble u
cunbHble anektponuTtbl. CTtyneHyatas pguccoumnaumnsa. CTeneHb W KOHCTaHTa
auccoumaumun. iuccoumaumus KUCNOT, CoNen n OCHOBaHMN B BOAHbIX pacTBOpax.

Tema 9. PaBHOBecCKsi B pacTBopax anektponutoB. NoHHOe npousseneHme Boapl. pH
n pOH. TlloHatTne o6 wHankaTopax. [wmpgponua comnen. Twunbl rugponusa B
3aBMCUMOCTM OT Npupoabl conu. NpounsseaeHe pacTBOPUMOCTH.

14

Tekywmn KoHTponb 2. TecTupoBaHue.

Y4yebHbIn Moaynb 3.0kncnurenbHO-BOCCTaHOBUTENbHbIE NPOLIECCHI
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O6bemM (4achl)

HaumeHoBaHve u cogepxaHuve oS .85 88
y4ebHbIX Moaynen, TeM 1 PopM KOHTPOIA 29 g 9 30
°g|°sgd g@&
] ® g ®o
Tema 10. Okucnenune n BocctaHoBneHne. Okucnutenn n BocctaHosutenu. Metoabl
CoCTaBneHus ypaBHeHui OKUCNUTENbHO-BOCCTAaHOBUTENBHbIX peakumn 10
(3NEKTPOHHBIA U MOHHO-3MNEKTPOHHbLIN BanaHckl). [JencTBMe KUCMOT U Lwenovyen Ha
MeTanmebl.
Tema 11. JnekTpoxmMMmyeckne npouecchbl. JINEeKTpoaHbI noTeHuunan. Psa
CTaHOapPTHbIX ANEKTPOAHbIX NnoTeHLMarnos. "anbBaHNYECKWI 3NEMEHT. 6
OneKTPOoABMKYLLAsA cuna ranbBaHM4Yeckoro anemeHTa. Pacyétel Q[1C.
Tema 12. SnekTpoxummyeckmne npoueccol B TexHuke. Kopposus metannos. MeTtoabl
3aWmTbl OT KOpPPO3WUK. AKKYMYNSTOpbI. OnekTponuM3 pacnnaBoOB W BOOHbIX 8
pacTBopoB. VIHepTHble M  aKTMBHbIE  3MeKTpodbl. 3akOHbl  AMEeKTponu3a.
ONeKTpoNMTMYEeCcKoe NoslydeHme n pagpmHMpoBaHue MeTansos.
Tekywmn KoHTpOnb 3. 3awmTa nabopaTopHbIx pabdoT 2
| 3auér 2
BCEIO: | 108

3. TEMATUYECKWIA NMNAH

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

3.2. MpakTnyeckme U ceMMHapPCKue 3aHATUNA
He npegycmoTpeHo

3.3. JlabopaTtopHble 3aHATUA

Homepa OuyHoe 06y4eHne OuHo-3804HOE 3aoyHoe obyyeHne
M3yuAEMBIX HanmeHoBaHue 3 obyyeHne
Tem nabopaTopHbIX 3aHATUN Homep O6bem Homep Obbem Homep Obbem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
1 CTpoeHune atomMa (3NEKTPOHHbIE 1 1
dopmynbl 1 gnarpammbl).
Xumunyeckas CBA3b. 1 1
Knaccbl HeopraHnyeckmx
coeguHeHnn. Okengbl n
4 . 1 2
ocHoBaHus. CBolicTBa,
HOMeHKnaTypa
Kucnotbl. Conu. CeolicTBa,
4 HomeHknaTypa. paduyeckme 1 2
dopmynbl
PeweHne 3agay no popmynam.
4 OCHOBHbIE 3aKOHbI U MOHATUSA 1 2
XMMUU. DKBUBANEHT
1-4 lMpoBepoyHasi paboTa 1 2
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Homepa OuyHoe 06y4eHne OuHo-3804HOE 3aoyHoe obyyeHne
M3yuAEMBIX HanmeHoBaHue 3 obyyeHne
Tem nabopaTopHbIX 3aHATUN Homep O6vem Homep Obbem Homep Obbem
cemecTpa (yachbl) cemecTpa (yachbl) cemecTpa (yachbl)
OCHOBHbIE 32KOHOMEPHOCTU
NpoTEKaHUs XMMUYECKMX
5 npoueccos. Tennoson acdekT 1 2
XMMUYECKNX peakumii. 3akoH
lecca.
Pacuyét aHTponuu u aHeprumn
6 1 2
'mbbca
XuMunyeckasi KnHeTuka (CKopocTb
7 XMMUYECKNX peaKkLnn. 1 4
XuMnyeckoe paBHOBeCHKE).
Cnocobbl BblpaXeHusi
8 KOHUeHTpauuin pacteopoB (Cu, 1 2
Cwu, Cu)
PacTBopbl anekTponunTos.
Cnabble 1 cunbHble
8 anekTponuTbl. NoHHbIE peakuun 1 2
B BOOHbIX pacTBoOpax u
pacnnasax.
PaBHoBecue B pacTBopax
9 anekTponutoB. Onpepenexve 1 4
pH. N'mgponua conen
8-9 TecTupoBaHue 1 2
OkucnurensHo-
10 BOCCTAHOBUTEbHbIE MPOLIECChI. 1 4
BsaumogeincTtene metannos c
KMCNOTaMu U Lenoyamu.
11 ["anbBaHWYeCcKnIn aNeMeHT 1 1
12 OnekTponus 1 1
10-12 3awwmrta nabopaTopHbix paboT 1 2
BCEIO: 36

4. KYPCOBOE NMPOEKTUPOBAHUE

He npegycmoTpeHo

5. TEKYLUMN KOHTPOJ1b YCNEBAEMOCTU OBYYAIOLLEIOCH

Homepa OuHoe 0byueHmne OuHo-3aouHoe 3aouHoe 0ByuyeHve
y4eGHbIX dopma Y oby4yeHne 4
moayneu, no
KOTOPLIN KOHTpOJ:IH Homep Kon-so Homep Kon-so Homep Kon-so
npoBOAMTCA 3HaHun cemecTpa cemecTpa cemecTpa
KOHTPOJIb
1 [MpoBepoyHasa pabota 1 1
2 TecTtupoBaHue 1 1
3 3awmra nabopaTopHbIx pabor 1 1

6. CAMOCTOATEJIbHAA PABOTA OBYYAKLIEIOCA

O4yHoe 06y4yeHne

OyHo-3a04HoE

3aoyHoe oby4yeHne

Buabl camocTtoATenbHOM paboThl o6y4yeHne
o6yqa+ou4eroc;| Homep Ob6bem Howmep O6bem Homep O6bem
cemecTpa (vacbl) cemecTpa (4acbl) cemecTpa (4acbl)
YCBOEHME TeopeTn4ecKkoro marepmana 1 18
MoarotoBka k TabopaToOpHbIM 3aHATUSAM 1 16
lMoaroToBKa K 3a4€Ty 1 2
BCEIO: 36

7. OBPA3OBATEJIbHbIE TEXHOJTIOTNA
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7.1. XapakTepucTvka BUAOB U UCNOJb3yEeMbIX UHHOBaUMOHHbIX (hOpM y4eOHbIX 3aHATUN
He npegycmoTtpeHo

7.2. Cncrema oueHnBaHusA ycneBaemMoCTu n LOOCTUXEeHUN o6yqarou.w|xc;| Ansa I'IpOMe)KyTO‘-IHOﬁ
aTTecTauuun

TpaaAMUMOHHaA | X 6anano-pel71T|/|Hroaa;|

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 goctyna:
http://www.iprbookshop.ru/22542. — 3BC «IPRbooks», no napornto.
2. bapkoeckun, E.B. O6was xumus: yuebHuk gnsi By3oB [OnekTpoHHbIN pecypc] / Bapkosckuii E.B.,
TkaueB C.B., MNMeTtpyweHko J1.I. - MuHck: Boiwanwas wkona, 2013. — 640 c. — Pexum goctyna:
http://www.knigafund.ru/books/181004. — 3BC «KnuradgoHg», no naponto.

6) gononHuTensHasa y4ebHas nuTepaTypa
3. NlykaHnHa,T.J1. O6Lasa xumMusa B KOMNIIEKCHON XMMUYecKon nepepaboTke ApeBeCHHbI.
Knaccudurkaumsa HeopraHudeckmx coeauHeHnin. CTpoeHue BellecTtsa. PacTtBopsl (ans
camocTosTenbHoM paboTbl cTyaeHToB | kypca) [TekcT]: yuebHoe nocobue / T.J1.JlykaHuHa,
T.T.OBuunHHMKOBA. — CI16., 2013. — 150 c. - (MuHo6pHaykn P® FTOYBMNO CMN6ITYPM). — [ONekTpoHHbIN
pecypc] - Pexum goctyna: http://nizrp.narod.ru/metod/kafobshineorgh/4.pdf. — 96 BLUTO3.
4. NykaHuHa, T.J1. O6wasa xumMmsa B XMMUYECKOM TeXHONOrMn gpeBecuHbl. OCHOBHbIE 3aKOHOMEPHOCTU
XUMUYeckmx npoueccoB. OKMCANUTENBHO- BOCCTAHOBUTENbHbIE NMpeBpaLleHns. OCHOBbI 3NEKTPOXMMUN:
y4yebHoe nocobue / noa. pea. A.A. KomuccapeHkoBa [ONeKTPOHHbIV pecypc]: y4ebHoe nocobue /
JlykaHuHa T.J1., Muxannosa U.C. - CI16., 2015. - 126 c. - Pexum goctyna:
http://nizrp.narod.ru/metod/kafobshineorgh/12.pdf . — 36 BLUTO3.
5. Muxannosa W.C., Xumus: nHanemuayansHble 3agaHnsa Ang CTyAeHToB | Kypca HEXMMUYECKMX
cneunanbHocTen [TekcT]: YuebHo-meToanveckoe nocodbue / Muxarnnosa WN.C., XotemnaHckas O.J1.,
IlykanuHa T.J1., Naenosa H.B. — CI16., 2013. — 86 ¢. — (MuHo6pHayku P® BI'EOY BIMO CI16rTypPri). —
[“OnekTpoHHbIN pecypc]- Pexum goctyna: http://nizrp.narod.ru/metod/kafobshineorgh/1.pdf. — 3b
BWT3.

8.2. NepeyeHb yyebHO-MeTOANYECKOrO O6ecnevyeHUs ansa caMoCTOATeNIbHOM paboThbl
obyyarLwmxcs no gucumniimHe
1. KopoBwuH, H.B. O6was xumus [TekcT]: YuebHuk. Pek. Mo nH P® ons cTyaeHToOB BY30B,
obyyaroLwmMxcs No TEXHUYECKMM HanpaBneHusam v cneyunaneHocTsam. / H.B.KopoBuH. -12-e usa., ucnp. —
M.: Bbicwas wkona, 2010. -557 c. — (MNobegnTenb KOHKypca y4eOHUKOB)
2. 'nuHka, H.J1. 3agaum n ynpaxHeHus no obuien xumum [TekcT]: YuebHoe nocobue /H.J1.ImuHka. —
M3p. ctep. — M.:KHOPYC, 2012. — 240 c.

8.3. NepeyeHb pecypcoB MHPOPMaALMOHHO-TENEKOMMYHUKALMOHHOW ceTu "UHTepHeT",
HeobxoauMbIX AN OCBOEHUSA OUCLUNIINHbI
He npegycmoTpeHo

8.4. NepeyeHb UH(POPMALMOHHBLIX TEXHONOIMI, UCNONb3YyeMbIX NMPU OCYLLEeCTBMEHUN
obpasoBaTenbHOro npouecca no AUCUUNIIMHE, BKIOYas NepevyeHb NporpaMmMHoro o6ecneyeHus 1
MH(POPMaLIMOHHBIX CMIPaBO4YHbIX CUCTEM

He npeaycmoTpeHo

8.5. OnucaHme matepumanbHO-TEXHUYECKON 6a3bl, HEOO6X0AMMOM ANs OCYLLEeCTBNEHUA
ob6pasoBaTenbLHOro npouecca Nno AUMcUunnumHe

1. MynbTmeaninHas ayantopus Ans NeKUNOHHbIX 3aHATUI

2. Xumnyeckasn nabopaTopus co cTaHAapTHbIM HABOPOM XMMUYECKOW NOCYAbl N PeaKTUBOB.

8.6. UHble cBepeHuA u (unu) maTepuransbl
1. Nepunognyeckasn Tabnuua anemeHToB [.M1.MeHaeneesa
2. PasgaTouHbli MaTepuan (nepuogudeckas Tabnvua anemMeHToB, CpaBoYHble Tabnuupbl No
n3yyaembiM pasgenam XMMmmm)
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9. METOAMYECKUE YKASAHUA OANA OBYHAKOLWLKNXCA NO OCBOEHUIO

ONCLUUINJINHDbI
Buapbl y4ebHbIxX
3aHATUUN N
caMocCTodTerNnbHaaA OpraHM3au,M$| AedaTernibHOCTU o6yqa}ou.leroc;1
paboTa
oby4aroLmxcs
Jlexumm PekomeHayeTcs:
1) KpaTkas 1 TOYHasi 3aNNCb OCHOBHbLIX NMOMOXEHNA TEMbI U POPMYIT;
2) paboTa c 4ONOMHUTENBHBIMU UCTOYHUKAMMW NMPY YCIIOBUN HEMOHUMaHUS
MaTepuvana unv oTgenbHbIX TEPMUHOB;
JlabopaTopHbie 1) MpeaBapuTeNbHO 03HAKOMUTLCST C TEMOW NabopaTopHoOn paboThl
3aHATUSA 2) N3yunTb NEKUMOHHBIN MaTepuran v AONOJHUTENbHYIO NUTepaTypy no teme
3) BbinonHuTe paboTy corfiacHo MeTOAMYECKUM pekoMeHaaumsam, B criyvae
HeoOX0AMMOCTM NPOKOHCYNbTUPOBATLCA C NabopaHToOM U NpenogaBaTtenem.
CamoctodatenbHasa | 1) O3HaKOMUTLCH C AONOHUTENBHBIMU UCTOYHMKAMW NUTEPaTypbI,
paboTa npoaHanuanmpoBaTb UX. 3aKOHCNEKTUPOBaTh Te pasaernbl, KOTopble 6biv BbIHECEHDI

Ha CaMOCTOATENbHOE U3YYeHUe.
2) BeinucaTb He3HaKOMble TEPMUHbI 1 HAUTKU UM OonpefereHne B y4ebHukax unm
cnoBapsx. CooTHeCTn Mmatepuan nekLumn ¢ AONOMHUTENbHO NOMyYeHHON
UHpopmaumen.

3) na camocToaTensHoW paboTbl CTYAEHTbI MCNONb3YIOT y4ebHble nocobus ¢
Habopom nHAMBUAYaANbHbIX 3a4aHUA, NO3BONALUX NPaKTUYeckn oTpaboTaTb
TEOpeTUYECKU MaTepuan Ha KOHKPETHbIX NpuMepax.

4) Ins noaroToBKM K NPOBEPOYHLIM paboTam u TecTMpoBaHuio TpebyeTcs
npopaboTtaTk TUNOBbIE 3aga4n. [1py BO3HMKHOBEHMM BONPOCOB 06paTuThCA K
npenogasaTternto.

5) MNpwn nogroToBke K 3a4€Ty HEOOXOAMMO NepBOHaYarbHO 03HAKOMUTLCS C
nepeyHem BOMPOCOB U TUMOBLIMU 3aavyamMu, 3aTeM TpebyeTcs npoaHannanpoBaTb
NeKLMOHHbIEe MaTepuarnbl U MaTepuansl OCHOBHON U AONONHUTENBHON NUTepaTypsbl,
npopaboTtaTb OTYETHI NO NTlabopaTopHbiM paboTaM, NpopeLLaTh TUNOBbIE 3agayvn 1
nony4ynTb B criydae HeobxoAMMOCTU KOHCYNbTaLUMIO Y npenogasaTtens.

10. OHA OLIEHOYHbIX CPEACTB

ANA NPOBEAEHUA NPOMEXYTOYHOM ATTECTALMA

10.1. OnucaHue nokasaTenen v KPUTEPUEB OLIEHUBaHWSI KOMMETEHLUIN Ha Pa3fIMYHbIX 3Tanax ux
dopMupoBaHus, onMcaHue LIKan oLeHNBaHUA

10.1.1. NMokasaTenu oLeHUBaAHUA KOMMNETEHLIMA Ha 3Tanax ux ¢popmMmpoBaHusi

Koa HanmeHoBaHue MpenctaBneHne
KOMMeTeHL MM - OLEHOYHOro OLEHOYHOrO
lMokasaTenu oueHMBaHNS KOMNETEHLUN

(aTan ocBoeHuUs) cpencTtea cpencTea B choHae

OrlK-2(1) 1. NanaraeT 6a3oBble XMMUYECKNE 3aKoHbl U | 1. YCTHOEe 1. MNepeveHb
nMeeT NpeacTaBneHne 0 XMMNYECKNX cobecegoBaHune BOMPOCOB K
SABIIEHUSAX 2. MNpaktuyeckasi | 3K3aMeHy/3ayeTy.
2. leMmoHCcTpupyeT npumeHeHne 6a30BbIx TMMNoBas 3agada (54 Bonpoca)
XUMUYECKMX 3aKOHOB K peLleHunto 3agad 2. MNpakTnyeckne
3. UcnonbayeT TeopeTnyeckue 3HaHus no TMNOBbIE 3aga4un
XUMUKN NS peLleHns NpakTU4eCcKmx 3agad (30 3agauv)

10.1.2. OnucaHue WKan v KpuTepueB oLeHUBaHUA CPOPMUPOBAHHOCTU KOMMNETEHLIMN

KpMTepMM oueHnBaHuA C(bOpMMpOBaHHOCTVI KOMMeTeHUUNn

OueHka no KpuTepumn oueHnBaHna chopMmMpoBaHHOCTU KOMMETEHLNN
TPpaanuNOHHON
LKane YcTHoe cobecenoBaHue MpakTnyeckune 3agaym
3auyteHo O6y4atowmmnca cBoeBPEMEHHO BbIMOSHUIT NabopaTopHble paboTbl 1 NpeacTaBus

OTYET No HUM. Ha ycTHOM cobecefoBaHMM 0byYaoLLMIACA NMOKa3biBAET BCECTOPOHHEE

Pra
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1 rnybokoe 3HaHMe OCHOBHbIX 3aKOHOB XMMWUKN, CBOBOAHO OPUEHTUPYETCS B OCHOBHbIX
MOHATUAX, TEPMUHAX U ONpeaeneHnsx; yCBOUN OCHOBHYIO U 3HAKOM C
[OMONHUTENBHON NUTEpPaTypon; MOXET 0O bACHUTL B3aUMOCBSA3b OCHOBHbIX
XUMMYECKNX 3aKOHOB N X 3HaYeHue ansa nocnegyrowen npogeccmoHansHom
[eATenbHOCTU; NPOSIBIIIET TBOPYECKME CMOCOOHOCTM B UCMOSTb30BaHUKN y4ebHOro
MaTepuana. Obyyanwmncs 4eMOHCTPUPYET NpaBuIlbHOE MOHUMaHUE YCIoBMS
3agaun, BriageHne HaBblkaMu ero aHanmaa, Bbloopa HYXXHbIX 3aKOHOB U hopMyI Anst
€e pelleHusi, 3HaHne pa3MepHOCTEN XUMUYECKNX BENUYMH. YMEET NPUMEHSTb
MaTemaTn4eckui annapart gna peann3aunn nnaHa peeHna 3agadn. |-|OJ'Iy‘-IVIJ'I
npaBwUIIbHbIN OTBET N MOXET €ro MHTEPNPETUPOBATb.

He 3auTteHo

O6yyaowmnca CBOEBPEMEHHO He BbINonHWN nabopatopHble paboTbl WNKU  He
npeacTaBui OTYET NO HUM UMK NpeacTaBun Yyxue pabotel. Obyyatowmninca He umeet
[OCTaTOYHOrO YPOBHS 3HAHUSA OUCUMMNMAMHbLI; HE MOXEeT copMynnpoBaTb OCHOBHbIE
3aKOHbl XUMUK; MIIOX0 OPUEHTUPYETCSH B OCHOBHbIX MOHATUSAX U ONpeaeneHusix; nioxo
3HAKOM C OCHOBHOW NUTepaTypow; LOMYyCKaeT Npu OTBETE Ha 3adeTe CYLEeCTBEHHble
ownbKM M He MOXeT YCTpaHUTb MX [Jaxe nod PYKOBOACTBOM MpenogaBaTersi.
Ob6yyarowmnca He MOXET MpoaHanvM3npoBaTb YCIOBME 3afaudn, HaMeTUTb MNNaH ee
pelieHns MNMoX0 OpMEHTUpYeTCss B XMMWYECKMX BENMYMHAX, He BrnageeT
MaTemMaTu4ecKnM annapaTom.

* CywyecmeeHHble oWwubKu — HedocmamoyHas aiybuHa U 0CO3HaHHOCMb omeema (Harpumep, cmyOdeHm He CMo2
npuMeHuUmbs meopemu4eckue 3HaHus1 Ornsi 06bsICHeHUs si8reHul, A7 yCcmaHOo8MeHUs NPUYUHHO-C1e0CmBeHHbIX C8si3el, CpasHeHUs U
Knaccugukayuu sseneHud u m.o.).

* HecyuwjecmeeHHble owubKu — HeroHoma omeema (Hanpumep, ynyweHue us uda Kakoz2o-nubo HexapakmepHo20 ghakma,
O0roHeHUs Npu onucaHuu npoyecca, s18MeHuUsi, 3akoHomepHocmel u m.d.); K HUM Moaym 6bimb OMHEeCeHbl 02080PKU, OOMYU,eHHbIE
npu HegHUMamesbHoCmuU cmydeHma.

10.2. TunoBble KOHTPOJIbHbIE 3a4aHUSA UNN UHble MaTepuanbl, Heob6xoAMMble ANA OL,EeHKN 3HaHUN,
YMEeHUM1, HaBbLIKOB U (UNK1) onbiTa AeATEeNbLHOCTU, XapaKTepusyrolme atanbl GPOpMUpPOBaHUsA

KOMMeTeHUun

10.2.1. MepeyeHb BONPOCOB, pa3paboTaHHbIA B COOTBETCTBUMU C YCTaHOBMIEHHbIMU 3TanamMmu
dopMupoBaHnsa komneTeHUUH

cTpoeHus aTtoma. [loHATMe anekTpoHHoro obnaka. KsaHTOBble uucna. [lpaBuna
3aMnofHEeHNs1 aTOMHbIX opOuTanen 3anekTpoHamu: NPUHUMN MUHMMyMa 3HEepruv, npasuio
XyHAa, npasuno KneykoBckoro, npuHumn Maynn.

Ne Ne

n/n dopmynunpoBka BONPOCOB TeMbl

1 | Xumuyecknn anemeHT. Tunbl  Knaccudukaumm Xummdeckux anemeHToB. CTpykTypHas 1
opraHusaLus BellecTBa.

2 | Atomuctudeckass Teopus. CtaHOBNEHWE COBPEMEHHOW TEOpUM CTPOeHUus atoma (Teopuu 1
HanbtoHa, TomcoHa, Pe3epdopaa)

3 | C1tpoeHue atoma Bogopoaa no H.bopy. MNMoctynatel Bopa. HegoctaTtkn Teopuun. 1
KopnyckynsipHo-BOnHOBOW [Ayanu3m anekTpoHa. Vaew [lMnaHka, e bponns, ypaBHeHue 1
LpeanHrepa, npnHumn HeonpegenéHHoctn enseHbepra.

4 | CoBpeMeHHble npeacTaBneHnss O CTpoeHun atoma. KBaHTOBO-mMexaHuyeckad Mofernb 1

5 Mepunognyecknii  3akKOH WM nepuoamyeckas  CUCTEMA  XMMUYECKUX  ANIEMEHTOB 2
O.N.Menpeneesa. [lepuognyeckas Tabnuua kak rpadumdeckoe  npepcraBrieHne
NepOAMNYECKOTO 3aKOHA 3ITEMEHTOB.

6 | Nepuoandyeckne cBoMCTBA aTOMOB M MOHOB 3N1eMEHTOB. BaneHTHble 3MeKTPOHbI. 2

3anonHaemMocTb BarieHTHbIX YPOBHEW. ONEKTPOHHble aHamnorn. JOHeprusi CpoacTBa K
9MNEKTPOHY M SHEprusi MoHM3auuu. ATOMHbIE W WOHHblE paguycbl. MeTannuyeckue u
HeMeTannuyeckne cBowcTBa anemeHToB. OTHOCUTENbHAs SMeKTPoOTpULATENBHOCTL MO
Monunry.  lMNepuoguyeckoe  U3MEHEHME  KUCMOTHO-OCHOBHBLIX M OKUCIUTENbHO-
BOCCT@HOBMWTENbHbLIX COEAMHEHWUIA OOHOTUMHBLIX COEOUHEHUN

7 | Metannbl. ObLias xapakTepucTuka. 2

8 | s- u p-metannbl. ObLaa xapakTepucTmka 2

9 | d-meTannbl obLLan xapakTepucTuka. 2

10 | Xumwudyeckaa cBaAsb. OOWMe npeacTtaBneHust (3HepreTMyeckne U reomeTpuyveckme 3
XapakTepUCTUKN CBSA3M). TuNbl XMMUYECKOW CBA3M (KOBaneHTHasi, MIOHHasd, MeTannuyeckas)
— onpefeneHus. MNpumepbl coeMHEHUIN C paccMaTpnBaeMbiMU TUNAMU CBA3EN.

11 | KoBaneHTHad nongpHass M HenonsdpHas cBA3b. MexaHusambl obpasoBaHus (OOHOPHO- 3
aKUEeNTOPHbIN 1 OGMEHHBIN).
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12 | MeTtoa BaneHTHbIX cBs3en. OCHOBHbIE NonoxeHus. [locTtonHcTBa n HepocTtaTkn. ObnacTb 3
npuMmeHeHus. [pyrne Teopun onucaHms KOBaneHTHOW CBSA3M.

13 | Teopua rubpuamsauuun. Buabl rmbpuamsauuun. CBA3b reomMeTpumM MOMeEKyn € TUMNOM 3
rmbpuaunsaumm. MNMpumepbl MONEKYN C pasnu4YHbIMKU TMNamm rmdépugnsauuu.

14 | NoHHasa cBsaA3b. O6wasa xapaktepuctuka. O6nacte npumMeHeHusi. [lpumepbl BeLLECTB C 3
WNOHHBIM TUMOM CBSA3W.

15 | Metannnyeckas cessb. Ob6Llas xapakrepuctuka. 3oHHasi Teopus. 3

16 | BopgopoaHas cessb. Obwas xapakrepucTuka. BrnvsiHme BogopogHOWM CBSAA3M Ha CBOWCTBA 3
BellecTB. MexxmonekynspHas 1 BHyTpMMOIIEKynsipHas BogopoaHas cBs3b. [pumepsl.

17 | MexmonekynsipHble B3aumogerncTeus (cunbl BaH-gep-Baanbca). O6wasa xapakrepucTumka. 3
Buaobl. BnusHue Ha cBOMCTBa BELLIECTB.

18 | MNpeameT 1 3agadn xvumun. BellecTBo U none — ABe (popMbl CyLLECTBOBaHUS MaTepuu. 4
Pusnyeckme n XMMMYECKNe ABMEHUS.

19 | OCHOBHblE 3aKOHbl M MOHATUS XUMWW: 3aKOHbl COXPaHEHWSI MacCbl WM 3JHEepruu, 3akoH 4
NMOCTOSIHCTBA COCTaBa M 3aKOH KpaTHbIX OTHOLWeEHW (bepTonnuabl U AanbTOHUAbI), 3aKOH
0B6BEMHbBIX OTHOLLEHUIN 1 3akoH ABoragpo. Morb, KONMYecTBO BeLLecTBa.

20 | 3akoH 9KBMBaNeHTOB. OKBUBANeHT U SKBMBANEHTHad Macca 9fneMeHTa, NpocToro u 4
CNOXHOro BellecTBa B 0OMEHHbIX U OKUCINTENbHO-BOCCTAHOBUTENbHbLIX peakLnsXx.

21 | Knaccbl HeopraHMyeckux coefuHeHun Ha npumepe conen. CpeaHue, KUCIble, OCHOBHBbIE. 4
CBo1cTBa, NpyMepbl peakuuin, rpadguyeckme gopmyrnbl

22 | MNpeametr xuvMunyeckom TepMOAMHAMWKM W uUenuM ee wusydeHus. [lepBoe Hayano 5
TepMoanHaMukn. GyHKUUKN COCTOSAHUA 1 YHKUUK npoLiecca.

23 | BHyTpeHHsI1 aHeprna M ee M3MeHeHMe B XMMWUYeckon peakuuu. Tennosble 3PdeEKTb B 5
N30XOpHOM 1 n3obapHoM npoueccax. MNoHsaTue aHTanbnuu. Buabl aHTanbnuu. MNMoHsTue o
9K30- 1 IHOOTEPMMYECKUX NPOLECCaX.

24 | 3akoH lecca. CrnepctBua u3 3akoHa [ecca. TepMmoxumudyeckme ypaBHeHusa. Pacuer 5

y 0
TEMNOBbIX APHEKTOB XUMUYECKUX peakumit ¢ ucnonb3oBaHnem AHy 208 © AH® 0.

crop

MpuMepbl pacHeToB.

25 | BTopoe Havano TepMOAMHaMWUKU. JHTponus. MUKPO- M MaKpOCOCTOSIHMSI CUCTEMbI. 6
TepmognHaMuyeckass BEPOATHOCTb CUCTEMbl. PacyeT W3MeHeHus 3JHTponuu  Ans
Xvmuyeckon peakumn. MpruBecTy NpuMepbl pacyeTos.

26 | HanpaBneHne xumunyeckoro npouecca. Xapaktep wu3MeHeHus aHeprum [umBbca «kak 6
KpUTEpUN TEpMOAMHAMUYECKON BO3MOXHOCTM CaMOMNPOU3BOSIbHOrO npouecca (Mnu
HEeBO3MOXXHOCTH). [pnMBeCTM NpYMEpPbI PAaCYETOB.

27 | MNpeamMeT XUMUYECKOM KMHETUKM U Lenu ee udydeHums. CKOpPOCTb XMMWYECKOW peakuuu 7
(cpeoHsast M UCTMHHas). 3aKOH AEWCTBYIOLLMX MacC — OCHOBHOW MOCTYNaT XUMMWYECKOWM
KMHETUKN. PU3NYECKUIA CMBICTT KOHCTaHTbl CKOPOCTMW.

28 | BnuaHue TemnepaTypbl Ha CKOPOCTb XumMmyeckon peakumn. [MpaBuno BaHT-Modda. 7
YpaBHeHne AppeHunyca. QHeprusa aktuBaumn. E€ dmnsmnyeckun cmbicn. Cnocobbl akTMBauum
MOJIEKYI.

29 | KoHCcTaHTa paBHOBECUMS XUMMUYECKoW peakumn. E€ dwuauveckmii cmbicn. 3aBucumocTb | 6,7
KOHCTaHTbl paBHOBecus OT TemnepaTypbl. CBA3b KOHCTaHTbl PAaBHOBECUSI C M3MEHEHWEM
cBobogHom aHeprumn M'mb6ca. PacyéThl.

30 | fOMOreHHble U TreTeporeHHble XUMUYEecKue peakuuu. BblpaxeHuss Ons  KOHCTaHTbl | 7,9
paBHOBECUS.

31 an/IHLl,I/II'I Jle-lLlatenbe. BnuaHne nameHeHus KOHUEeHTpauuun, gasneHna n temnepartypbl Ha 7
cABUI XMMNYECKOIro paBHOBECUA. anIMepr.

32 | PactBopbl. Buabl pacteopos. Xuakne pacTeopbl. [polecc pacTBOpeHUst C TOYKU 3peHus | 5, 8
TepmoanHamuki. BogaHble 1 HeBoAHbIE PacTBOPSI.

33 | KonnuratueHble CBOWCTBA pPacTBOPOB HE3NEKTPONIUTOB W 3MEKTPONUTOB  (AaBneHue 8
HacblLLIEHHOro Mapa Haj pacTBOPOM, OCMOTUYECKOe OaBreHue, NOHWKEeHe TemnepaTtypsi
3aMep3aHusi U NoBbILEHVE TemMnepaTypbl KUMeHWsi pacTBOPOB).

34 | KonnyecTBeHHas XxapakTepucCTuKa CoCTaBa pacTBoOpa — KOHUEHTpauus. PDusmyecknii 8
cMbicn. Buabl koHUeHTpauui. Bsanmocessb mexay Humn. O6nactm ncnonb3oBaHus.
35 | CnaGble anekTtponutel. CTeneHb Auccounaumun (a) M koHcTaHTa auccoumaunn Kapee. — 8

xapaktepuctukm cnaboro anektponuta. Pacuer o U Kgwee VM3 n3MepeHuin
anekTponpoBogHoCcTU. VX omanyecknii cMbich.

36 | Kucnotbl, conm, OCHOBAHUS C TOYKM 3PEHUS TEOPUWU INEKTPONUTUYECKON Auccouuaunn. 8,9
O6uwme cBoncTBa. YpaBHEHUS gMccoLMaLnum B BOOHbIX pacTBOpaX.

37 | VloHHoe npowusBeneHue Boabl. Ero cusnyeckunin cmbicn. BogopoaHeln nokasatens pH. U 9
rMMOpoOKCUNbHbLIN nokasatens pOH. Pacuetr pH gns 3ANEKTPONUTOB  PasfMyHON
cummeTpun. MNMpumepsl
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38 | CunbHble anekTponuTbl. [loHATME 06 aKkTMBHOCTM pacTBopa anekTponuta. dusmdeckuii 8
CMbICN KO3(hpumLmeHTa akTUBHOCTU. [MprMepbl pacyeTa akTUBHOCTU

39 | M'mgponua. CTeneHb W KOHCTaHTa ruaponusa. BnvsHue pasnuyHbix ¢akTopoB Ha 9
paBHOBecue npouecca rmgponusa. lNpumepsl.

40 | leTeporeHHble paBHOBECUSI B pacTBOpax anekTponutos. [pou3BegeHne pacTBOPUMOCTU. 9
PacyéT KoHUeHTpauni MOHOB B HACbILLEHHbLIX pacTBOpax ManopacTBOPUMbIX SNEKTPOSIUTOB

41 | OnpegeneHve  OKUCIUTENbHO-BOCCTAHOBUTENBHONW  peakumMu.  Tunbl  OKUCIIMTENbHO- 10
BOCCTaAHOBUTEIbHbIX peakuuin. CpaBHEHWE MOHATUI "CTENeHb OKUCIEHMA" 1 "BaNeHTHOCTL".

42 | OCHOBHbIE OKMCIIUTENN N BOCCTaHOBUTENW. [prMepbl peakuni ¢ Ux y4acTuem. 10

43 | JencTtBure KUCNOT U Lenoyen Ha meTtannbl. OCHOBHbleE 0COOEHHOCTH 10

44 | MeToA 3NEKTPOHHO-WMOHHLIX nonypeakuui. [lpaBuvna ypaBHMBaHUS  OKUCIIUTEMbHO- 10
BOCCTAHOBUTENLHOW peakuun B pacteope. [Npumepsbl

45 | MexaHn3m BO3HMKHOBEHUSI ABOMHOINO 3fEKTPUMYECKOro Criosi M ckadka noTeHuuana Ha 11
rpaHuue pasgena meTann-pacTBop anekTponuta. PaBHOBECHbLIN 3NEKTPOAHbIA NOTeHuman.
YpaBHeHve HepHcTa. AHann3 ypaBHeHUs.

46 | OnekTpoABMXKylLlasi cuna ranbBaHWYEeCKOro 3nemeHtTa UM paboTa ranbBaHUYECKOro 11
anemeHTa. Pacuét 3C.

47 | CtangapTHbIM BOAOPOAHbIV anekTpoa. BogopoaHas wkana noTeHumnanos. 11

48 | OnekTtpoabl | popa (ycnoBHoe oOOO3HavyeHMe, paBHOBECHAs 3NeKTpoAHas peakuus, 11
Bblpa)keHue ans noteHumana). Npumepsbl.

49 | Pag cTaHOapTHbIX 3MeKTPOoAHbIX MOTeHUManoB. OKCnepuMeHTanbHOe onpeferneHuve 11
CTaHOapTHOro noteHumana. Micnonb3oBaHne cTaHOaPTHLIX SNEKTPOAHbIX NOTEHLUManoB Ans
onpefeneHusa HanpaBneHns XMMNUYECKMUX U ANEKTPOXMMNYECKUX npoueccos. Mprmepsi.

50 | Kopposua wmeTannoB. Bugbl kopposuu. OnekTpoxmmuyeckass Kopposus. Xumuyeckas 12
koppo3sus. Npumepsbl.

51 | MeTogapl 3awmnThl OT KOppo3uun. Npumepsbl. 12

52 | OnekTponuM3 pacnnaBoB M BOAHbIX PaCTBOPOB 3MEKTPONUTOB. WHEpTHble U aKTUBHble 12
AneKkTpoabl. 3aKOHbI ANeKTponuaa.

53 | AkkymynsaTopbl. KUCNOTHbIE 1 WwenoyHble. JInTuin-nonHHble. MpuHumn paboTol. [NpumeHeHne 12
Ha NpakTUKe.

54 | lNpakTudyeckoe nNPUMEHEHWe  3NEeKTponmM3a.  JNEeKTponuMTMdeckoe  paduHUpPOBaHME 12
MeTanmnoBs, ranbBaHOMMNACTUKA, SNEKTPOXMMUYEcKasa NonvpoBKa 1 ap.

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

Ne Ycnosus TUNOBLIX 3agad
_ OtBeTt

n/n (3agay, KencoB)

1 | Tema 1. DnemeHT HaxoanUTcHa B | OTOT ANIEMEHT C NOPSAKOBbIM HOMEPOM 33 — MbILLbSIK AS.
YeTBEPTOM nepuoge, VA | 33As = 1522522p63s23p®3d104s24p? = [18Ar]3d1%4s24p3. Ecnu atom
rpynne. Onpepenute | HerWTpaneH, TO CyMMa BEPXHUX MHOEKCOB (YMCIO 3NEKTPOHOB Ha
NopsiAKOBbIA HOMEpP 3NemMeHTa | QHepreTM4eckoM noaypoOBHE) paBHa MNOPSAKOBOMY  HOMEPY
W CcOCTaBbTE  SMEKTPOHHYIO | anemMeHTa: Z = 2+2+6+2+6+10+2+3 = 33 (33AS).
dopmyny ero atoma. K kakomy | o Tvny nocnegHero 3anofiHAEMOro 3feKTPOHHOro MOAYPOBHA —
CEMENCTBY  ONEMEHTOB  OH | 3TO p-3MeMeHT. OMEeKTPOHHble aHanorm — BCe anemeHTbl VA
oTHocuTca?  HasoBute  ero | rpynnbi: N, P, Sb, Bi
3NEKTPOHHbLIE aHanoru.

2 | Tema 2. [okaxute, 4to Ansa | Heobxoammo 3anucaTtb 3MeKTPOHHbIE KOHUIypaLmm Sf1IEMEHTOB
3reMeHTOB A rpynnbl | 4aHHOW NOArpynnbI:
nepuoanyecku noBTOpseTCH 4. Be ....2s?

ANEeKTPOHHas  KOoHdpurypaums 12. Mg ....3s?
BarneHTHbIX YPOBHEN. 20.Ca ....4s?
38. Sr ...5s?
56. Ba ...6s?
88. Ra ...7s?
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Tema 3. OObSACHUTE CTpOEHME
MOIEeKyrbl aMmuaka Ha OCHoBe
MeToaa BarieHTHbIX CBSA3EW

B o6GpasoBaHun monekysnbl NHz y4acTBYT OAMH aToM
a3oTa C 9rekTpPOHHOW KoHdwurypaumen 1s22s22p® n Tpu atoma
BOAopoda C KOHGUrypaumen anekTpoHHoro ypoBHsi 1sl. AHanus

3MNEKTPOHHO-
s

rpadnyecKunx
dopmyn, Ha
r (O
p (O

nepsbIn
B3rnsg,

CBUAOETENLCTBY

o o [TT] shan, o TIITH g1 o6 oo

ZSIID mbpugusaumn:  Tpu
S °  HecnapeHHbIX

3MNeKkTpoHa B aTome

asoTta " TpU
HecnapeHHbIX

2H 3NeKTpoHa Yy Tpex

aTomMoB Bofopoza obecneumBaloT obpa3oBaHWe TpPex O-CBSA3EN.

OpHako B 9TOM criyyae BamneHTHbIA yron AormkeH 6bin ObiTb 90°,
MOCKOJSIbKY p-opbutanu,
npyu y4yacTuM KOTOPbIX
npovcxoguT

obpasoBaHue
HarnpaBieHbl
KoopauHar.

BaneHTHbIN  yron

oo 00§ .

|j+/N\H5
+

H HB

aMMmnaka

CBSA3en
no ocsam
Tem He

Onun3okK

MeHee, B

TeTpasgpuyeckomy u coctaBnseT 107,3°.

MeHbLUMIA BaneHTHbIW Yron B MOSieKyre amMmuaka no
cpaBHeHUO ¢ Monekynon CH4 npu Tom xe sp® Tune rmbpuamnsaumm
00bsACHAETCS HanuuneM 6onee CUMBbHOTO OTTanKMBaHUS MeXay
rmbpuaHon opbutanbld C HENoOenéHHOW 3MNEKTPOHHOW napow u

Monekyne

TpemMs ocTanbHbiMW. B pesynbTaTe Takoro oOTTankvBaHWUs
Monekyna ammMmuMaka MMeeT  nupamuganbHoe — CTpOeHue
(TpeyronbHas nuMpamuaa) K SBNSETCA  NOMAsSipHOW.  Takke
KOBamNeHTHbIMU MNOMSIPHbIMU SABMASIOTCA B MOMEKyrne oAuHapHble
cBa3m N-H.

Tema 4. [lpn nponyckaHun
cepoBogopona Yepes 6poMHyHo
Bogy obbemom 50 mn Bbinan
ocagok cepbl maccon 0,189 r.
Onpepenute MOSIPHYHO
KOHLIEHTpauuio Opoma B
pactBope 6poMHON BOAbI, €CNK
BbIxoa cepbl coctasun 90%.

Peakuma wmexgy OpomHOM BOAOW U CEPOBOAOPOAOM
npoTekaeT cornacHo ypaBHeHuto: H2S + Brz=2HBr + S|

Hangem TeopeTudeckn BO3MOXHbIA Bbixog cepbl: 0,189 r
BblaenuBlienca coctaBnaetr 90%, toraa x r coctaBut 100%.

_ 0,189-100% _
OTC"O,D.a m(S)meop. - W = 0,21 r.

KonuuecTtBo BellecTBa cepbl, KOTOpasd QformkHa Obina
BbIAENUTLCA NPW NOSIHOM NpOoTEeKaHUM peakummn: v =m/M = 0,21/32
= 0,00656 (Monb).

Mo ypaBHeHWO peakumn pAna nonydyeHms 1 monb S
Tpebyetca 1 wmonb Brz, cnegoBatensHo Ans nonydyeHms 0,00656
monsa S Tpebyetca 0,00656 mons Bro.

Ncnonb3ya BblpaxeHne Cu = % paccuuTbIBaem
0,00656

MOJSIPHYIO KOHUEeHTpauno 6poMHon Boabl Cu = =0,1312

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

PaccuutanTte
U3MEHEHNEe  3HTanbnuu B
peakuun ropeHusi
cepoBogopoda HaS(r.)+ 17202
= HO(k.) + SO2r.), ecnu

Tema 5.

H2S(r.) + 1202 = H20(k.) + SO2(r.)
CornacHo 3akoHy lNecca,

0
AHGéi.éééé, 298

= (AH?

205 (H200K.) + AH?

g (SO2(r)
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N3BECTHO, 4yTO TennoTel | _ AH? sog (H2S(r) + 1% AH? so5 (02)(1)) =

0 ) )
o6pasoBaHus (AH )

f, 298 =(-286,0 — 297,0) — (-20,17 — 1% -0) = -562, 8 (kx)
Bewects Ana HzS(r.), H20(k.) | OTcioga TepMoXUMUYECKOe ypaBHEHVe peakummn Gyaet uMeTb BUA:
v SO:(r) paBHb! HaS(r)+ 1%02 = H:00k.) + SOa(r.); AHO =
COOTBETCTBEHHO -20,17 (r) 0x) (r): 6ei.daae, 298
kOx/monb, —286,0 kdx/Monb, | —962,8 K[k < 0, peakuua aKk3oTepmuyeckas
—297,0 kx/Monb. 3anuwute Oteet: AHY.. .. . =-562,8 KIx.
TEPMOXUMUYECKOE  YPaBHEHME gel.3aa8, 298
peakumn. Onpegenute  TUN
peakuuu: 3K30- nnm
3HOOTEpMUYECKas.

6 | Tema 6. Paccuutante H2S(r.) + 1202 = H20(k.) + SO2(r.)
nU3MeHeHne cBoboaHom | CornacHo 3akoHy 'ecca,
aHeprum [mnbbca B peakumu AGO. . . . = (AGO H,O (. + AGO
ropeHs cepoBoaopoaa 6e1.58a6, 298 ( f, 208 (H200x.)) f, 208
HeS(r.)+ 17202 = H00k) + 1 (S0x(r)) - (AG? o (H2S(r) + 1% AG? . 02)(r)) =
SO2(r.), ecnu Wn3BECTHO, 4TO f, 298 f, 298
M3MEHEHWS cBOBOHOW =(-237,24 - 300,2) — (33,8 — 1% -0) = -503, 67 (kOx)

0 _
eHegcr)MM MMbcca obpasoBaHus Otciopa AGgy ssse 205 = ~503.67 Kbk < 0, peakuus
(A f, 208) BEWeCTs  ANA | vioxer npoTekaTb CaMOMNPOM3BOSbHO B MPSIMOM HanpaereHNN.
. 0 —
H2S(r.), H200k.) wn SO2(r.) OTBerT: AG()é‘l.aéz‘aé, bog = —503,67 KIbx.
paBHbl COOTBETCTBEHHO —33,8
kOx/monb, —237,24 kOx/Monb,
-300,2 k[x/Monb. OnpepenuTe
BO3MOXHOCTb
CaMOnpOM3BOSIbHOIO
NpoTEKaHUs1 OaHHOW peakuun
Nnpv CTaH4APTHbIX YCIOBUSIX.

7 | Tema 7. Bbluncnutb | MockonbKy HET AaHHbIX O KOHUEHTpauuy NpogykTa nepeq Hadanom
HayanbHble KOHLIEHTpaUuM | peakumm, TO MOXHO CYMTaTb, YTO €ro WUCXOAHas KOHLEeHTpauus
MOSeKynsipHOro  xropa n | paBHa 0 monb/n.
okcuga yrnepoga (ll), a Takke
KOHCTaHTy paBHOBECUs, €CNu BeLLEeCTBO C AC [...]
paBHOBECHbIE  KOHLEHTpaLun: CO [..]+AC | 15 0,3
[Clz] = 0,3 monb/n; [CO] = 0,2 Clp [.]J+AC | 15| 0,2
mone/n; [COCI2] = 1,5 monb/n. COCl, 0,0 1,5 1,5

CO + Cl2 < COClz.
KoHueHTpauusi npopearMpoBaBLLMX BELLECTB AnS AAHHOW peakumu
paBHa paBHOBeCHOW KoHueHTpaumum [COCI:], cnegoBaTtenbHoO,
ncxodHble KoHueHTpauun (Monb/n) paBHbl: [COJuex = 0,2 + 1,56 =
1,7; [ClaJuex= 0,3+ 1,5 =1,8.
[COCL,] 1,5
K= = =25.
[CO][CIZ] 0,3-0,2
OtBerT: 25.

8 | Tema 8. Ckonbko no macce Ona Ttoro u4tobbl paccumMTaTb Maccy pPacTBOPEHHOro
HY)XHO B35iTb €0KOro Kanu W | BellecTBa HeobxoaMmo onpefenutb Maccy pacTBopa 4Yepes3 ero
BOZbl, YTOObI MPUrOTOBUTL 75 N | NNOTHOCTL N 00bEM, y4UTbIBas HEOOXOAMMOCTbL NepeBoa eanHuL,
12%-Horo pacTBopa Cc | obbema U3 nUTPOB B MMUIMIMIUTPLI, MOCKOMbKY 3HayeHue
nnotHocteto = 1,1 r/Mn. | NNOTHOCTX AAHO B I/Mn:

Onpegennte €ero  MOMSPHY | Mppa =P * Vppa = 75103 - 1,1 = 82,5-102 (r).
KOHUEHTpaLmio. M3 copmynbl Ana pacyetra MacCoOBOW [JOMM  PacTBOPEHHOMO
BeLLecTBa B pacTeope W = ——2% . 100% BbIPa3UM Mpacme s-sar.
8-0a
T-Ma om % . .10°
Mpacme.g-ea = ——————— = M = 9,9103 (r) = 9,9 (Kr)
100% 100%
m(HZO) = mp-pa - mpacmele-ea: 82,5'103 - 9,9'103 = 72,6'103 (F) = 72,6
(kr)
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6) [HOna pacdyeTa MOMSPHOM  KOHLEHTpaUUW  UCNONb3yeMm
BblpakeHue: Cu = Mm_v 1 BeNUYMHy mMonsipHon 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
MOJTb/N
9 | Tema 9. Hanucatb ypaBHeHus | [Mgponn3 MHOro3apsaHbIX KaTMOHOB NPW CTaHOAPTHBIX YCMOBUSAX
rmaponuaa, KayeCTBEHHO | NpoTeKkaeT ToMbKo Mo | cTyneHu:
onpegenute pH pacteopa Zn”" + H0 < ZnOH' + H'
npumepe conen ZnClz, K2SOs u ZNnClo + H20 < ZnOHCI + HCl.
Cr2Ss. Tun rmgponunsa aHMOHHbIN, o6paTumbln, pH<7.
Takke no | CTyneHn npu cTaHZapTHbIX YCMOBWUSIX MPOTEKaeT U
rMAPONM3 MHOro3apsaHbIX aHUOHOB:
SO? + H20 <& HSO,+ OH
UNn B MONEKYNSIPHOM BUAe:
K2S03 + H20 < KHSO3 + KOH.
Tun rmgponunsa KaTtMoHHbIN, obpaTumMbin, pH>7.
Ecnn conb obpasoBaHa aHuoHamu cnabon netyden (Mnu
MaropacTBOPMMON) KUCMOThI n cnaboro ManopacTBOpPMMOro
OCHOBaHusl, TO peakuumss uaeT HeobpaTumMo [0 KOHUa —3TO
CNOXHbIN CTyNneHYaTbI npouecc. 3anuwiemM B yNpoLLEHHON dopme
B MOMNEKyNApHOM BUZE:
Cr2Ss + 6H20 = 2Cr(OH)s{ + 3H2ST
W NOHHOM BuAe:
Cr’" + 3HOH = Cr(OH)sd + 3H",| x2
S” + 2HOH = H.S™ + 20H, x3
cymmapHo: 2Cr°" + 387 +12HOH =2Cr(OH)ad+ 3H,ST +6H +60H,,
cokpatum:  2Cr°" +3S° + 6HOH = 2Cr(OH)sl + 3H.S™.
Tun rmagponunsa KaTMOHHO-aHWOHHLIN, HEOBPATMMBbINA, B3aMMHO
yCUNMBaIOLLMIACS. Ona onpegeneHus pH HeobxoauMbl
OOMOSIHUTENbHbIE AaHHbIE.
10 | Tema 10. CocTtaBbTe WOHHO-
SNEKTPOHHbIE CXeMbl
cneylowmx 0.8.p.: a) Nal + H2SOa(koHU.) — I2 + SO2 + Naz2S0a4 + H20
a) Nal + H2SOa(koHU.) — |2 +
SOz + Na2S04 + H20 2l -2e — 10 1
6) K2Cr207 + NaCl + H2SO4 — S04 +4H* +2e — S02° +2H0| 1
Clz + Crz(SO4)s + K2SOs4 + 1
Na2S04 + H20 S04z +4H"+21 — [0+ S0L° + 2H20
2Nal + 2H2S04(koHU.) — |2 + SO2 + Na2S04 + 2H20
6) K2Cr207 + NaCl + H2SO4 — Clz + Cr2(S0a4)s + K2SO4 + Na2SO4 +
H20
2CI -2 —CI% 3
Cro07%  +14H* +6e — 2Cr¥+ 7H20 |1
6ClI + Cr207% +14H* =3CI% + 2Cr3+ 7H20
K2Cr207 + 6NaCl + 7H2S04 — 3Clz + Crz(SO4)3 + K2SO4 +
3Naz2S04 + 7H20
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Tema 11. Paccuntate 3[C | 3/C 3T0ro ranbBaHMYECKOro afieMeHTa paccyYnTbiBAeTCS Kak

cTaHgapHOro MeaHo-LMHKOBOIo &0 = @Ocu2+icy — @0 zn2+z0 = 0,34 — (-0,76) = 1,1 B,
ranbBaHM4YeCcKOro  3NemMeHTa. | a peakuusl, npoTekawllass B 3TOM ranbBaHW4YECKOM 3fIeMEHTE,
CocTaBuTb CXeMmy | 3anucbiBaeTcs:

ranbBaHU4YecKoro  3rieMeHTa,

HanucaTtb ypaBHEHUA peaKLl,I/II7I, Ha aHoge: Zn% — 2e- = Zn2+ 1

npoTekawwmnux Ha Karoae W | yg KaTtoge: Cu2t+2e = Cuo 1

aHopge " cymMmapHoe

ypaBHEHUE 3TUX NPOLIECCOB. cymmapHasi: Zn® + Cu?t = Zn2* + CuO,

CxemMa ranbBaHMYECKOro arnemMeHTa MOXeT ObITb CocTaBreHa
cnegyrowmnm obpasom:

B

(-) A: Zn°| ZnZ*|| Cu?*| CuC K (+)

10.3. MeToanyeckue matepuansl,
onpegensowme npoueaypbl OleHMBaHUA 3HAHUW, YMEHWUN, BrageHui (HaBbIKOB U (Unu)
NpPaKTU4YeCcKOro onbiTa AeATeNIbHOCTU), XapaKTepu3yLWwmx 3tanbl POpMUPOBaHUS KOMNETEeHL NN

10.3.1. YcnoBusa aonycka 06yqa|ou.|eroc;| K caade 3avyeTa U nopAaaokK nukBumaaumnmn akageMum4yeckomn
3aA40J1’)KeHHOCTHU

lMonoxeHne o npoBedeHnn TeKyllero KOHTPOJiA ycneBaeMoCTU U HpOMe)KyTOHHOVI arrecrtauuum

obyuvatoLmxcs.

10.3.2. dopma npoBeaeHUs1 MPOMEXYTOYHOM aTTecTaluum No AUCLUUMNINHe

YyCTHaa | X NMMCbMeHHasnA KOMMNbOTEPHOE TECTUPOBAHNE nHas*

10.3.3. Ocob6eHHOCTU NpOoBeAeHUA 3a4eTa

BoamoxHoOCTb  nonb3oBaTbcs  [Nepuogmyeckorn  Tabnuuen  anemeHtoB  [0.M.MeHpeneesa,
CMpaBOYHbIMK TabnuuamyM pacTBOPUMOCTM, KOHCTAHT Auccoumaumm cnabbiX 3NeKTpOsivToB,
NPOV3BEOEHUA  PacTBOPUMOCTM, CTaHOAPTHLIX  SNEKTPOAHbIX  MOTEeHUMarnoB, CTaHAAPTHbIX
TEPMOANHAMUYECKUX BENTNYMH, KaNbKyNsiTOPOM;

BpeMsa Ha noaroToBKy oTBETa Ha aKk3aMeHe, 3a4eTte 45 MUHYT.
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