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1 BBEAEHUE K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb ancuunnuHbl: ChopmmpoBaTb KoMneTeHUun obyvatowierocs B 0b6nactv UCNonb30BaHUS 3HaHUA O
CTPOEHMN BeLLEeCTBa, NPUPOOE XUMUYECKOM CBS3NM B Pa3fIMYHbIX KaccaxX XMMWYECKUX COeOMHEHWIA Ons MOHUMaHus
CBOWCTB MatepunanoB 1 MEXaHU3ME XMMUYECKMX NPOLIECCOB, AN peLleHns NpodeCcCoHarnbHbIX 3agau.

1.2 3apauv QUCLUUNNUHBI:

* paccMOTpeTb CTPOEHUE BELLECTB 1 NMPUPOLY XMMUYECKMX CBS3EN B HUX HA OCHOBAHUM CTPOEHMUS 3NEKTPOHHbIX
obornoyek aTomOB;

* PacKpbITb NPUHLMNbI B3aMMOAENCTBUSA BELLECTB U MEXaHN3Mbl XMMWUYECKMX MPOLLECCOB;

* Moka3aTb 0COGEHHOCTN CBOMCTB COEAMHEHWI Pa3IIMYHbIX KITacCcoB

1.3 TpeboBaHus K NnpeaBapuTeNibHON NOAroTOBKe 06y4aloLwerocs:
MpenBapuTensHasi NOAroTOBKa NpegnonaraeT co3gaHne OCHOBLI AN (DOPMUPOBAHUS KOMMNETEHLIMI, YKa3aHHbIX
B M. 2, NPU N3y4eHNN GUCLUMNIINH:

OvcumnnuHa 6asupyeTcs Ha KOMNETEHLMSX, COOPMUPOBAHHbBIX Ha NPeablaYLNX YPOBHSX 0Gpa3oBaHus.

2 KOMMNETEHUMU OBYYAIOWEINOCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA OUCLUMIINHDbI

OlK-1: Cnoco6eH nsyyaTb, aHanM3MpoBaTb, MCNONb30BaTb MEXaHU3Mbl XMMUYECKMX peakLMn, Npomcxoasmx
B TEXHOJIOrMYeCKMX NpoLieccax U oKpyxarllemM Mupe, OCHOBbIBasiCb Ha 3HaHUSIX O CTPOEHUM BeLLecTBa,
npupoae XMMUYEeCKON CBA3U U CBOMCTBAX PasfIM4HbIX KNAaCcCOB XMMUYECKUX 3NIEMEHTOB, COeAUHEeHUI, BelecTB
M MaTepuanos

3HaTb: TeopeTnveckmne OCHOBbI obwen un HeOpFaHW—IeCKOIZ XUMUU, NOHUMATb NPUHUNNBI CTPOEHUA BeLleCTB, pa3iinyHblie
TUMbl  XUMUYECKOW CBA3N, TepMmoanHamMmmnyeckmne (DYHKLI,VIVI, no3sondwuwme Ccygutb O BO3MOXHOCTU NpPOTEeKaHUA
XUMUYHECKNX NpOoLIEeCCOB

YMeTb: BbIMOMHATE OCHOBHbIE XUMWUYECKME onepauun, uUcnonb3oBatb XUMUYECKME 3aKOHbl, TepMoAMHaMWU4eCKne
cnpaBo4Hble [OaHHble W KOJINYEeCTBEHHble COOTHOLUEeHUA obwen wn HeOpFaHI/I‘-IeCKOIZ XM ona  pelieHuns
I'IpOdDeCCVIOHaJ'IbeIX 3agad

Bnapetb: TeopeTnvyeCkuMmmn mMetogamum onuncaHuA CBOWCTB NPOCTbIX N CIIOXHbIX BeleCTB Ha OCHOBE 3JIEKTPOHHOro
CTpOoeHna KnxX aToMoB W NOJIOXEeHUA B I'Iepmo,qmquKoﬁ cucremMe XMMHUYECKUX 3JNeMeHTOB, JKCnepumMmeHTalnbHbIMU
MEeTogaMu onpegerneHnsd q3VI3W—IeCKVIX N XMMUYECKNX CBOWCTB HEeOopraHn4ecknx COeaVHEHUN

OIlNK-2: Cnoco6eH ucnonb3oBaTb MaTeMaTu4yeckume, msnyeckmne, PU3NKo-XxMMnYeckne, XMMm4eckme MetToabl
AnsA peweHnA 3agay npocgeccnoHanbLHON AeATeNnbHOCTH

3HaTb: —aﬂeKTDOHHOG CTpoeHune BeuleCTB, pasfindHble TuMnbl XUMUYECKON CBS3U, TepMmognHaMmunyeckmne (DYHKLI,VIVI,
nospoigrne cygntb O BO3MOXHOCTU NMPOTEKAHNA XMMUYECKMNX NPpOoL,eCCOB.

YMeTb: - uCnonb3oBaTb XUMUYECKUE 3aKOHbI, TepMoaMHaMn4yeckne CrnpaBoOYHble [OaHHble W KOJNMMYeCTBEHHblIe
COOTHOLLIEHNS OBLLEN U HeOpI’aHVI‘-IeCKOVI XUMUN ONA pelleHns I'IpOCbeCCVIOHaJ'IbeIX 3agad.

BnapeTtb: HaBblkaMu pa6OTbI Ha COBPEMEHHbIX I'Ipl/l60an, no3BoNIALWNX OLEHUTb d)VI3VIKO-XI/IMI/I‘-IeCKVIe XapaKTepUucTuku
BeLleCTB.




3 PE3YJIbTATblI OBYYEHUA MO ANCUUNNUHE

KoHTakTHas
pabota

MHHoBaLU.

copmbl
3aHATUN

CP

Nex. Na6. | (4acbl)
(vachkl) | (4achbl)

HanmeHoBaHue v cogepxaHve pasaenos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc gna 3A0)

Pasgen 1. Knaccudukaumsa HeopraHU4eCcKux
BELLIECTB

Tema 1. Xumuns kak Hayka O BelLecTBax N ux
npespaileHmsax. Mecto xumum B cuUcCTeEMe
€CTEeCTBEHHbIX, HayK. KpaTkuin ncropuyeckun
OYepK  pasBUTMS  XMMUYECKOW  HayKMu.
PasButune xumum B Poccun. 3HayeHne xmmmm
B pasBUTMM  MNPOU3BOOMTEINbHBLIX  CW 8
obLecTBa 1 B CO34aHMM HOBbIX MaTepuaros.
Ponb xuMmnm B TEKCTUNbHOM W NErkomn
NPOMbLILLNIEHHOCTN.  XMMuyeckass  copma
oBwxkeHus wmaTtepun. CBA3b  maTepum U
OBWKEHUSI.

Tema 2. OudbdepeHumauma n MHTerpauus
XUMUYECKMX HayK.

Knaccudukauyus HeopraHn4yecknx
COEINHEeHNN: OKCUabl, OCHOBAHUSA, KUCIOThbI, 0,5 1 8 ra
conu.

JlabopaTopHas paboTa "Knaccbl
HEOpPraHN4Yecknx coeanHeHnn".

Pasgen 2. CTpoeHue BelwlecTBa

Tema 3. KonuyecTtBeHHble  pacyeTbl
peareHToB. ATOMHasi macca M MacCOBOe
4Yncno N30TOMOB. OTHOCUTErbHbIE
MOJIEKYNSIPHbIE MAcChl BELLECTB. YpaBHEHNE
MeHpeneeBa-KnanenpoHa.  OnpepeneHue
MOINEKYNSIPHbIX Macc razoobpasHbix
BellecTB. 3akoH ABoragpo v cregcresue us
Hero. Yncno Asoraapo. MoHatue "monb". 12
JlabopaTtopHass  pabota  "OnpegeneHue
MOMEKYNSpHOM Macchl guokcuaa yrinepoga”.
3aKoHbl CTEXMOMETPUU. 3aKOH COXpaHEHMS
matepun. 3akoH MOCTOSIHCTBA COCTaBa.
3akoH MpOCTbIX  KpaTHbIX  OTHOLLUEHWUNA.
MonsipHble Macchl 3KBUBaNEHTOB 31IEMEHTOB
1 BellleCTB, 3aKOH 3KBMBANEHTOB




Tema 4. CrtpoeHue BeuectBa. CTpoeHue
aToma.

WccnepoBaHus, npellecTBylolMe CO3AaHWI0
COBPEMEHHOW  TEOpUM CTPOEHMS  aToma:

OTKpbITHE 3NEKTPOHA, OTKpbITHE
pagnoakTMBHOIO pacnaga 3/1IEMEHTOB.
CtpoeHne atoma. Pabotbl Pesepdoppa no
nccnegoBaHno paccesHus o-yacTumy,

BellecTBamu. Mogenb atoma no Pesepdopay,
HEeCOCTOATENbHOCTb 3TOW MOAENMW.
OnTtuyeckMe cnekTpbl 3anemeHToB. CnekTp
Bogopoda (cnektpanbHble cepun banbmepa,
NNarimaHa, [aweHa, [dyHaa). KeaHTOBbIN
XapakTep MOrMOLWEHUS U U3MNYYEHUS] SHEPTUN.
YpaBHeHue lNnaHka.

Teopusi ctpoeHus atoma bopa. [lMoctynaTthbl

Bopa.

MNoHsaTue o KBaHTOBOM MeXaHMuKe.
KopnyckynsipHo-BOnHOBas npupoaa
3MNeKTpoHa.

YpaBHeHne ge bponna.  CooTHoweHue
HeonpeaeneHHocTen eni3eHbepra.
KBaHToBOMeEXaHU4eckoe obbsAcHeHne
CTpoeHnsa atoma. KBaHToBble yncna. ATOMHbIE
opbuTanu, MHOTO3J1EKTPOHHbIE aToMbl.

CTpoeHue SneKkTPOHHbIX 06onoYek aToMoB.
MpuHumn Maynu. Mpasuno lNyHaa. [Npasuno
KneukoBckoro.

Tema 5. Mepuogunyeckunin 3aKOH
O.W.Mengoeneesa u 3MeKTPOHHOE CTPOEHUE
atomoB. OTKpbITE NEPMOAMNYECKOrO 3aKoHa
O.W.Menpeneesa. [lepuoguyeckmii  3akoH
O.W.MeHpoeneeBa Kak OCHOBa pasBuTUSA
€CTEeCTBEHHbIX HaykK. CoBpemeHHas
dopMynupoBka  Nepuoguyeckoro  3akoHa.
Mepuoamyeckas cuctema 9nNeEMEHTOB U ee
CBA3M co CTpOEHMEM aToma.
lMocnegoBaTenbHOCTb 3anorHeHns
3NEKTPOHHbIX 0bonodek atomoB. CTpykTypa
nepuoanyecKkon CUCTEMbI: NEepuodbl, TPyMmbl,
nogrpynnei. MN3meHeHune CBOWCTB B
nepuogmMyeckon  cucteme  (BepTuKanbHas,
ropusoHTanbHasi U AuaroHanbHas aHanorum).
Paguycbl aTOMOB U MOHOB. QHEprusi oHU3aLmm
aTtoMmoB, CpOACTBO K AMEKTPOHY,
ANEeKTPoOTPULATENBHOCTb. MepcnekTuBbl
pa3BUTUSA NEPUOLNYECKON CUCTEMDI.
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Tema 6. Xummyeckass CBA3b W CTPOEHUE
MOJIEKYIT.

WcTopus pas3BuTuAa npeacrasBneHnn o]
BaNriEHTHOCTM M MPUPOAE XUMMUYECKOW CBS3MW.
KonnyecTtBeHHble XapaKTepuUCTUKN XMMUYECKON
CBSI3W:  ANWHA  CBSI3W,  3HEprust  CBSA3W,
BaneHTHbIE Yribl.

KoBaneHTHasa cBsA3b. CBoOWCTBa KOBaNEHTHOM
CBA3M:  HaCbILLAEMOCTb, HanpaBfEHHOCTb.
MeTon BaneHTHbIX cBsi3el. [lBa MexaHuama
obpasoBaHus cBa3n. Mbpuamsauunsa aTomHbIX
opbuTanen. Twvinbl rmbpugunsaumn.
JlokannaoBaHHasA 1 HeNnokanM3oBaHHasi CBS3MW.
OCHOBHbIE NOMNOXEHNsT MeTOAA MONEKYNAPHbLIX
op6utanen (MO) Ha npumMepe NpocToro Mmetoaa
MO Xiokkens. CssasblBatoLLne 7]
paspbixnsowme MO. MNMpumeHeHne metoga MO
K Monekynam, obpa3oBaHHbIM K3 aToOMOB
3MIEMEHTOB MNEPBOr0 W BTOPOro nNepuoaoB
cuctembl anemeHToB. CpaBHeHne metogos BC
n MO.

Tema 7. MexxmonekynsipHoe B3anmoaencTene.
OnekTpocTaTmyeckoe B3aMMoaencTemne
Mornekyn. [ucnepcnoHHoe, OpUeHTaLMOHHOE 1
WHOYKUMOHHOE  B3aMMOZEWCTBME  MOJIEKyrl.
[loHOpHO-aKuenTopHoe B3anMOOEeNCTBME.
BogopogHas cBA3b. BnusHue BogopoaHon
CBA3M Ha  PU3INKO-XMMUYECKMe CBOWCTBA
BELLECTB.
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Tema 8. KoHOeHCMpoOBaHHOE  COCTOSHUE
BelllecTBa.

ArperaTHoe COCTOsIHME KaK MpOsiBriEHne
B3aMMOAENCTBUN Mexny yactuuamm
BellecTBa. Kpuctannuyeckoe  coctosiHue
BellecTBa. VloHHas, aTOMHasa U MonekynspHas
Kpuctannudeckne peleTtkn. MeTtannuyeckas
cBA3b. [1pOBOAHUKM,  NONYNPOBOAHWUKM W
ON3NEKTPUKMN.

Pasgen 3. lNpeBpalleHne BeLLeCcTs

Tema 9. QHepreTrka XMMNYECKMNX NPOLECCOB.
BHyTpeHHsi® 3Hepruss u aHTanbnus. OK30- U

3HAOTEPMUYECKME peakuuu.
TepMmoxumnyeckne  ypaBHeHusi. Tennosble
adheKTbl pPasnnyHbIX npoLeccos.

CraHpapTHble TennoBble adekTbl. 3akoH
lecca u cnegcteua u3  Hero. [lpumepsl
npuMeHeHus 3akoHa [ecca Ans BblYMCNEHUS
TennoT obpa3oBaHnsi BELLECTB. HTaNbMUNHbIX
XapaKTepucTuk pasnu4HbIX npoLeccos
(obpasoBaHus, cropaHus un T.4.).

MoHatme 06  sHTponun.  CTaHgapTHbIe
HTpPONUK. N3MeHeHne aHTPONMM B PasnmyHbIX
npoueccax. QHTPONUS N NEPUOSNYECKUIA 3aKOH.
MoHaTne o6 sHeprum M'mbbca n ee nameHeHne
Kak  Mepbl  PeakuMOHHbIA  CMOCOOHOCTM.
OHTanbNUMHBIA U SHTPONUWHBLIN  PaKTOPBbI
npoueccoB. TepmoaMHamuyeckass  oueHKa
BO3MOXHOCTU NpoTeKaHus npoLiecca.

0,5

17




Tema 10. Xumuyeckas KMHeTuka.

CkopocTb peakuuun. CKOpoCTb peakuum B
FOMOFeHHbIX W  TETEPOreHHbIX CcucTemax.
3aBUCMMOCTb CKOPOCTU XUMUYECKOW peakuunm
OT pa3nunyHbix ¢akTopoB. 3akoH [OenCTBUA
mMacc. KoHcTaHTa ckopocTu. MonekynsapHOCTb U
nopsgoKk peakumu. 3aBUCUMMOCTb  CKOPOCTU
peakuun oT Temnepatypbl. [lpasuno BaHT-
Modda, ypaBHeHue Appenuyca. NoHaTne 006
aKTMBMPOBAHHOM KOMMeKce. OHeprusi
aktTuBaumu.  UenHble  peakuun. PaboTthbl
H.H.CemeHoBa " H.M.OmmaHyans.
OcobeHHOCTN  KaTanUTU4eCKMX MpPOLLECCOB.
[omMOreHHble U reTeporeHHble  NpoLuecchbl.
OnemeHTbl TEOpPUKN KaTanmaa.

JlabopaTopHas pabota "3aBNCUMOCTb
CKOpPOCTU XUMMUYECKOM peakuum oT
KOHLieHTpauumn".

Tema 11. XXumun4yeckoe paBHoBecCUe.
Heobpatumble u obpaTumble  npouecchl.
OuHamnyeckoe paBHOBeCHE. KoHcTaHTa
paBHOBECUSI B TOMOFEHHbIX W reTeporeHHbIX
cuctemax. CBsI3b KOHCTaHTbl paBHOBECUSI C
namMeHeHnem aHeprun [unbbca B peakyuu.
CmelleHne paBHOBECUA MNpU  U3MEHEHUMU
YCIOBUN. MpuHUMN npoTUBOLENCTBUA
(MpyHUMN Jle-lWartenbe).Ncnonb3oBaHue
32aKOHOMEPHOCTEN XUMUYECKOW KUHETUKU W
JMHaMU4YecKoro paBHOBeECUS npu
COBEpPLLEHCTBOBAHUM XUMUKO-
TEXHOMNOrNYECKnX npoLieccoB B
NPOMbILLITEHHOCTU N TEXHOMNOTUSIX.

0,5
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Pasgen 4. [JucnepcHble cuctemMbl

Tema 12. OCHOBbI (PU3NKO-XUMUYECKON TeOpUn
pacTteopoB. CBONCTBa pacTBOPOB.

Knaccudmkaums ONCNEPCHbIX CUCTEM.
O6pasoBaHue WUCTUHHbIX pacTBOpPOB.
M'mppaTHas Teopu4 pacTBopoB

O.W.Mengeneesa. TennoBble 3ddeKkTbl npu
pacTtBopeHun. BnwusHue TemnepaTtypbl Ha
pacTBOPMMOCTb BELLECTB. 3aBucumocTb
pacTBOPMMOCTM ra3oB OT JABMEHUS.

MpaBuno [eHpu. BsaumHas pacTBOPMMOCTb
OBYX Xugkoctel. 3akoH pacnpeneneHus.
HeHacbllweHHble, HacbILWEeHHble "
nepecblLeHHbIE PacTBOPbI.

Cnocobbl BblpaXeHus KOHLIeHTpaLmu
pacTBOpPOB: NpoLeHTHas, MonsipHas,
MonsfbHasi, HopMarbHasi, MOMNbHbIE JONN.
CaoricTBa pa3baBneHHbIX pacTBOpOB
HeanekTponutoB. Ocmoc. OcmoTnyeckoe OaB
-neHve. YpasHeHue BanT-lodbcpa. [asneHue
HacblLEeHHOrO Mapa pacTBopuTens  Hag
pactBopoMm. 3akoH Paynda. [loBbilweHne
TemnepaTypbl KnneHms pacTBOpOB "
MOHWXEHME TemnepaTypbl WX 3aMep3aHusi.
Obynuockonnyecknin U KPUOCKOMUYECKNI
MeToAbl onpefesieHnst MONeKynspHbIX Macc
PaCcTBOPEHHbIX BELLECTB.

10




Tema 13. AnekTponutnyeckas amccoumaums un
WNOHHbIE MPOLIECCHI.

Teopua  anekTponMTMYECKOW  auccouumaumm
AppeHuyca. Ponb mMonekyn pactBoputens B
npouecce pacnaga 3neKkTPOSIMTOB Ha MOHLI.
HOwvanekTpuyeckas NPOHNLAEMOCTb "
WMOHM3MpPYIOLLLIas CNOCOBHOCTb pacTBOPUTENS.
CunbHble n cnabble anekTponutbl. CteneHb
anccoumaumm. N3oToHnyecknin KoapuLmeHT.
MNpumeHeHne 3akoHa [OEeWCTBYOLWMX Macc K
pacTBOpaM 3f1eKTPONIMTOB. 3akoH pa3baBneHust
OctBanbga. BnvsHne ogHOMMEHHOro MoHa Ha
auccoumaumio cnaboro anekTponura.
KoHcTaHTa auccoumauum cnabbix
anektponutoB. CTyneHyaTas Auccoumanms.
Kaxyliasca creneHb Auccoumaumm CUMbHbIX
anektponutoB. [loHATME 00 aKTMBHOCTW.
MoHaTme 06 wuOHHOW cune  pacTBopa.
3aBncUMOCTb koadppuLneHTa akTUBHOCTU OT
WOHHOW CUNbl pacTBopa. MoHHble peakuun.
JlTabopaTopHasi paboTa "NoHHble peakuun”.
Ycnosua CMeLWeHUs UOHHbBIX paBHOBECUN.

MponsseneHmns pacTBOPMMOCTM.
OnekTponuMTMyeckas auccouuauus  MOSeKyn
BOAbI: NOH rMOPOKCOHUS, NOHHOE
npounssegeHne BOAbI. BoaopoaHbin
nokasatrens - pH. KncnoTHO-OCHOBHLIE

nHaukatopsl. BydepHble pacTBopbl.

Mmpponus conen. CteneHb rugponusa, ee
3aBNCUMOCTb oT KOHUEeHTpauum "
TemnepaTypsbl. KoHcTaHTa rmgponusa.
PasnuyHble cnyyaun rugponunsa. Heobpatumbiii
rMaponua.

CoBpemeHHass Teopusi KUCIIOT M OCHOBaHMWM.
lMpoToHHasa Teopus. KNCrnoTbl U OCHOBaHUSA NO
Jlbtoncy. TloHATME O XKEeCcTkuX WU MSArKux
KMCNoTax U OCHOBaHMSX.

JlabopaTtopHasa pabota "Maponus conen"

0,5
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Tema 14. OkucnuTenbHO- BOCCTAHOBUTESbHbIE
npoueccbl. OCHOBbI ANTIEKTPOXNMUMN.

BaxHenline okucnmtenn M BOCCTaHOBUTENMW.
3aBUCUMOCTb OKUCANTEMbHO-
BOCCTAHOBUTENbHbIX CBOWCTB BeLWecTB OT
NMonoXeHnst o0pasyllWmx WUX 3SNeMEHTOB B

NnepuoanYEecKomn cucrteme. CoctaBneHune
ypaBHEHUI OKUCNUTESbHO-
BOCCTaHOBUTENbHbIX peakuni (OBP). MeTtoabl
3NEKTPOHHO-UOHHbIX YypaBHEHWIA.
Knaccudpmkauma OBP:  mexmonekynsipHble,
ONcnponopLnoHMpoBaHUS " BHYTpU-
MOJEKYNSIPHbIE.

MpumeHeHne BoCCTaHOBUTENEN M OKUCTIUTENEN
ONs KpalleHusi KyOOBbIMU KpacuTensMum u B
NpPOM3BOACTBE BOMOKOH.

[anbBaHn4yeckne anemeHTol. BoagopoaHbIn
3NEKTPOS. CraHgapTHble OKUCNUTENbHO-
BOCCTaHOBUTENbHbIE noTeHuunansi.
OnekTpoaswxyLlas cvna (34C)
ranbBaHWU4Yeckoro anemeHTta. Mcnonb3oBaHue
OKUCNNTENBbHO-BOCCTAHOBUTESbHbIX
NoTeHUNanoB ANd npeackasaHus BO3MOXHOCTU
npotekaHus OBP.

OneKkTpoaHbie NoTeHUManbl METanoB.

3aBucMMoCTb OKUCTIUTENbHO-
BOCCT@HOBMWTENbHbIX noTeHunanos oT
KOHUEeHTpauun peareHToB. YpaBHeHue
HepHcrTa.

OnekTponua Kak OKVUCINUTESTBbHO-

BOCCTAHOBMWTENbHbLIA  MNpouecc. OneKTponms
pacnnaBoB M BOAHbIX pacTBopoB. [lonydeHne
rmnoxnoputa HaTpuss Npu  3MeKkTponuse
pacteopa NaCl.

Koppo3usi MeTannos, METOAbI 3aLLMTLI OT Hee.
JlabopaTopHas pabota "OkncnuTensHo-
BOCCTaHOBUTENbHLIE peakumn”.

0,5
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Tema 15. KomnnekcHble cCoeguHEeHns.
KoopanHauuoHHas Teopua A.BepHepa u ee
passuTue. KomnnekcoobpasoBaTenb, nuraHabl,
KoopaMHaLUMOHHOE ymcno
KomnnekcoobpasoBaTensi, KoopAvHaALWOHHas
€MKOCTb nuraHga. BHYTpeHHsIs M BHeLHsiA
chepa KOMNEKCHOrO COeANHEHNUSA.

OO6uime cBOMCTBA KOMMMEKCHbIX COEOAUHEHWUN,
nx Knaccudukaums " HOMeHKnaTypa.

N3omepus KOMMEKCHbIX COE€OVHEHNI.
B3aumHoe BNUSIHNE nuranaos.
3aKkoHOMEpPHOCTb TPaHCBMSAHUSA no

N.N.YepHsaeBy. XenaTHble coeguvHEHUS, WX
ocobeHHocTb. OObsicHeHMe ob6pas3oBaHus W

CTpoeHusa KOMMJ1EKCOB Cc noMoLlbro
ANEKTPOCTaATU4ECKNX I'Ipe,EI,CTaBJ'IeHMIZ.
KBaHTOBOMEXaHNYECKME METOabI TPaKTOBKA
XUMUYECKOM CBA3N B KOMMIEKCHbIX

coeguHeHusix. MeTon BaneHTHbIX CBSI3EN.
BHelwHee 1 BHyTpMopOUTarnbHbIE KOMMIEKChI.
MoHsATME O TeopuM KPUCTannU4eckoro Mons.
B3aumHoe pacnofoxeHve  nuraHgoB M
aToOMHbIX opbuTanen komnnekcoobpasoBaTens
B OKTaspuU4eckoM W TeTpasgpuyeckom nore
NUraHOoB: CNEKTPOXUMUYECKUIA PSA NUraHOoB.
BblcOkO- U HU3KOCMUHOBBLIE  KOMMJIEKCHI.

Okpacka KOMMIEKCOB. Bknapg
O.U.Menpeneesa, JI.A.lyraesa,
N.N.YepHseBa, A.A.lpnHGepra, HO.H.
KykyLukmHa B XUMUIO KOMMMNEKCHbIX
COeOUHEHUN.

Ouccoumaums  KOMMMEKCHbIX  COeAUHEHWN.
KoHcTaHTa HEeCTOMKOCTM KOMMMEKCHOro WOHa:
cTyneH4atas M obuwias KoHcTaHTa. dakTopbl,
BNUSIOLLME HA YCTONYMNBOCTD.

Paspen 5. Ceonctea anemeHTtoB rpynn IA — VA

0,5
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Tema 16. AnemeHTbl VA rpynnbl

A30T1. BogopogHble coeanHeHusa asoTa.

A3oT B npupoge. lNonydyeHne 4vmucTtoro asoTa.
OHeprvs  guccoumaumm  MOJSeKyrnbl  asoTa.
O6bLan xapaKTepucTmka XMMUYECKNX CBONCTB.
Avmuak.  TpombilWneHHble  MeTodbl  ero
nonyyeHus. Bsaummopgenctesme ¢ BOOOMN.
Mapokcna ammMoHUSA, MOH aMMOHUS.

Peakunn okucneHms ammmaca.
B3aumopgenctBue ammmaka € MeTannamu.
Amuapl, UMuabl, HATPUALI METAIOB.
MmapasuH. CtpoeHue ero MOMEKyrbl.
Xummyeckne cBoncTBa. A30TUCTOBOOOPOAHAA
KicnoTa, asugbl MeTannoB. [MapoKCUITaMuH.
["anorenungpbl asorTa.

KucnopoaHble coeMHeHNs a3oTa.
JlabopaTtopHasa paborta "A3oT".

Okcuabl  asoTta, ux cBonctBa. AsoTucTad
KucnoTa, ee OKUCNNTENbHO-
BOCCTaAHOBMUTENbHbIE  CBOWCTBA.  HUTpUTHI.
A3oTHasa kucnota. OkuMcnuTenbHble CBOWCTBA
a3oTHOW. [lpuMeHeHMe a30THOM KUCIOThl B
TEXHMKE.

lMpombIWeHHbIe MeToAbl NOSTyYeHMS a30THON
KNCNOTBI.

docdop, MbILWbLSK, CypbMa, BUCMYT.
MpupogHble coeguHeHus. MNMonyyeHne nNpocTbIX
BeLlecTB. Annotponus. MpumeHeHne
docdopa, MblLlLbAKa, BACMYTa B TEXHUKE.
OkucnutenbHble yncna. docduapbl, apceHnbl,
aHTUMoHuAbl MeTannos. mapuabl docdopa,
MblLLbSKa, cypbMbl. IoH docdoHus.

Oxkcuabl. lMpumeHeHne okcmnaa gocdopa (V).
Kucnotbl docdopa (Ill) n docdopa (V).
Okcunabl MbilWbsika U CypbMbl. VX amdoTepHbI
xapaktep. OCHOBHble  CBOWCTBaA OKcuaa
Bucmyta (Ill). Mpo—msBogHbie BucmyTa (V).
OkucnutenbHble " BOCCTaAHOBUTESbHbIE
CBOWCTBA COEAVMHEHUN MblIlUbsiKa, CYypPbMbl,
BMCMYTA.

anoreHuabl docdopa, MbllbsKa, CypbMbl,
BMCMYTA.

docopHble yaobpeHus.

JlabopaTtopHas pabota "CoeanHeHns aszota".

10




Tema 17. AnemeHThI IV rpynnbl

Yrnepoga, KpeMHUN.

Yrmepoa B npupoge. Annotponuyeckue
moaudmkaumm yrnepoga. Wx TexHudeckoe
3Ha4eHue.

MpupoaHble coeanHeHnst KpeMHust. MonyyeHune
B Buae npocTtoro BeulectBa. lMpumeHeHve B
TEXHUKE.

CTpoeHMe SneKTPOHHbIX 060NI04YeKk aTOMOB.
3HayeHne OKNCINTENBHBIX YMCEN.

Oxkeung yrnepoga (1. MonyyeHue.
Bsanmopencteue c¢ ranoreHamu. Kap6oHunbi
meTannoB. [NpumMeHeHne MOHOOKMCK yrrepoaa
B KQ4ecTBe BOCCTAaHOBUTENS B MeTanypruu.
Oxkcupa yrnepopa (V). dusmyeckne csoncTea.
MpumeHeHne B TexHuke. KncnoTbl yrnepopa
(IV). KapboHaTtbl. Peakums camoOOKUCEHUs-
CaMOBOCCTaHOBIEHUS MOHOOKMCH Yyrrepoga.
JlabopaTtopHas pabota "Yrnepog".
Cepoyrnepoga. TuoyronsHas kucnoTa.
CoegunHeHuns yrnepoga c ranoreHamu. PpeoHsbl.
CoeaunHeHus yrnepoga ¢ asotom. [numaH, ero
ctpoeHne. CuHWNbHAs Kucrota M LUMaHuabl.
LinaHng-moHel B KayecTBe nNUraHgoB B
KOMMITEKCHbIX COeNHEHMSX.
PoaaHucToBogopoaHas kucnoTa.

KpemHuii, ero npupoaHble COeOUHEHMS.
MonyyeHne kpemHus. NpuMeHEHNEe B TEXHWKE
NonynpoBOLHUKOB.

Okcuapbl KpeMHUS, KBapL, U KBapLeBOe CTEKITO.
Kucnotel  kpemHus, cunukatel.  Crtekna.
PactBo—pumoe cTekno, ObITOBOE CTEKIO,
cneumanbHble CTekna.

Cunuumngpl metannoB. KpemHeBogopogbl. Wx

cpaBHeHue c yrnesogopodamu.
KpeMHeopraHuyeckme coeauHeHus, nx
npYMeEHeHMe.

Kapbuo  kpemHusa. Ero  nonydeHne w
npUMeHeHNe.

FepmaHuin, 0NOBO, CBUHEL,.

MpupoaHble coeanHeHUs repmaHus, OroBa,
CBUHUA.

MpumeHeHne B TexHuMKe. AnnoTponus onosa.
BsanmopeiictBue ¢ kucnotamu. CreneHu
OKWCNEHMS.

Okcugbl M TMOPOOKMCM repmaHusl, OJloBa,
cBuHua. Mix amoTepHOCTb.
OkucnnTenbHO-BOCCTaHOBUTENbHbLIE CBOWCTBA
coeanHeHun repmanua  (IV), onosa (Il, 1V),
cauHua (Il, 1V).

Cynbtunasbi.

ManoreHvabl. OnoBoxnopucToBogopoaHas
Kucnota.

JlTabopaTopHasi pabota "OnoBo, ceuHeL".
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Tema 18. AnemeHTh! HIA rpynnbl

bop, antoMuHWiA, rannuin, MHAUN, Tannuin.
MpupoaHble coeamHeHus 6opa. MonyyeHne B
aNeMeHTapHOM  cocTosiHuM.  [lpuMeHeHune
MpPOCTOro BeLLecTBa.

O6wan xapakTepucTnka XMMNUYECKUX CBOWCTB.
Bopuabl MeTanmnos. BopoBogopoasl,
0COBEHHOCTb CTPOEHUST UX MOMNEKY.
Baanmopgencteume ¢ kucnopogom. Okeng 6opa,
B6opuaHble ctekna. Knucnotel 6opa.

AniomMmHUn B npupoae. MeTtannyprus
aniomuHus. NpumeHeHne B TEXHNUKE.
B3aumopgenctBue ¢ kncnotamu v Wenovyamu.
BsamMmogencrTeme C KUCMOPOAOM U OKCMAamu
MeTannos. ANoMOTEPMUS.

Okeug anomunusa. 'mgpokeug anioMuHus, ee
amoTepHOCTb. ANtOMUHATLI.
AntomMocunukaTbl, dapdop, Kepamuka,
LEeMEHTHI.

[FanoreHnabl antoMuHUS.

Mannmn. Kpatkme cBegeHuss 00 wuHOMKM WM
Tannun. dnsmyeckne n XumMmyeckne CBOMCTBA.
CpaBHEHME XUMMUYECKMX CBOWCTB rannus,
WHAWS, Tannus Cco cBomcTBamum Gopa u
anomuHnsa. OKenabl U TMAPOKCUADI.

Tema 19. AnemeHTol rpynn 1A, IIA

Mogrpynna nutus, noarpynna 6epunnums.
MpupogHble COefMHeHNs 3M1EMEHTOB
nogrpynnbl  nutns. [lonyyeHne  LWENOYHbIX
MeTansos, ux  duanyeckme  CBOWNCTBA.

MpumeHeHue.
B3anmopeiicteue ¢ Bogon. Baaumopaencteume ¢
KMCNOpoaoM. Okcunapbl, nepokcuabl.

Mapokcnabl WenoYHbIX MeTanmnos.
B3anmogenctsme LLEMOYHbIX MeTannos C
BOAOPOAOM, a30TOM, CEPOW, rarnoreHamum.
[MpombIWwneHHble MeToAbl MOMyYeHUss edKoro
HaTpa u epgkoro kamnus. [NonydyeHwe cogbl m
noTawa.

MpupogHble COefMHeHNs 3M1EMEHTOB
nogrpynnel  6epunnus. [lonyvyeHne NpoOCTbIX
BELLEeCTB, MPUMEHEHME X B TEXHUKE.

ObLwan xapakTepucTnka XMMUYECKUX CBOWCTB.
Bsaumopenctsme Cc BOAOPOOOM, a30TOM,
cepon. Okcuabl M nepokcuabl. OcobGeHHOCTb
XUMUYECKMX  CBOWCTB okcuaa  Gepunnus.
Bepunnatbl.

MMopokcuabl MarHus, KanbLusi, CTPOHLMS,
Gapwvs. [pyMeHeHVe rmgpokcmMaa KanbLms Kak
BSKYLLLErO BeLlecTBa.

0,5

Paspgen 6. Ceonctea anemeHToB rpynn VIA n
VIIA

0,5




Tema 20. Xumuns Bogopoda v kucnopoga.
Bogopoa

Bogopog B npupoge. WMsotonbl Bogopoaa.
TexHudeckne U nabopaTopHble  MeToAbl
nonyyexus. NpumeHeHne BOAOPOAA B TEXHUKE.
dusunyeckme ceoncTBa BoAOpOAaA: MIIOTHOCTb,
TENnnonpoBOAHOCTb.

Xummyeckme cBonctea Bogopoda: [mopwuabl
BOAOpOAda, WX Krnaccudukauus no - Tuny
XuMmyeckon ceasn. PacteBopumocTb Bogopoaa
B MeTannax VIl rpynnol cUcTeMbl
[0.N.Menpeneesa.

Ocob6eHHOCTN XMMUYECKMX CBOWCTB BOAopoada
B MOMEHT BblENEeHUS.

JlabopaTopHasi pabota "Bogopoa”.

Kucnopoa. Boga. Nepekucek Bogopoaa.
Kucnopoa B npupoge. Ero 3HaueHve pans
YKU3HEHHbIX NpOLIECCOB. CoxpaHeHune
Kncnopofa atmocdepbl — BaXHewWLlas 3agada
3KOMOornm.

TexHudeckne U nabopaTopHble  MeToAbl
nony4eHus Kucnopoga. MpombiwneHHoe
3HadeHne Kn-cropona, dopcurpoBaHHoE
npoBefeHne MeTannyprmyeckux npoLeccoB
npyu KucnopogHom AyTtbe. OkucnuTenbHble
ceonctea. Annotponus kucriopoga. O30H.
Okcuabl 3NeMeHToB — UMX knaccudumkauus,
rmapaTtbl OKCUMOO0B.

Boga. AHomanua ee cBoucTtB. CTpoeHue
Monekyn BoAbl. Ponb Boabl B TEXHUYECKUX U B
B6uono-rmyecknx npoueccax. OxpaHa BOAHbIX
pecypcoB  BaxHewLlas npobrnema aKonornu.
>KecTkocTb BOAbI M CNOCOOLI ee yCTpaHeHMe.
Mepekucb Bogopoda. CTpoeHMe ee MOrekyr.
KucnoTtHele csoncTBa. [lepekucn meTannos.
OKMCNNTENBHO-BOCCTAHOBUTENBHbLIE CBOWCTBA
nepekucu Bogopoda. lNMpumeHeHne nepekucu
BOAOPOAA M NEPOKCUO0B B TEXHUKE.
JlabopaTtopHas paboTta "Kucnopoa".
JlabopaTopHasa pabota "llepekncb Bogopoaa”.

Tema 21. SnemenTsl VIIA-rpynnbl
["anoreHbl 1 ranoreHoBoAopPoabl.

MpupogHble coeNHeHns ranoreHoB.
MpombilwneHHble MeToAbl nonyyvyeHusa dTopa,
xropa, Opoma, noaa. MpumeHeHne.
Xumnyeckume cBOWNCTBa rarioreHoB.

OcobeHHocTn xumumn  GTopa. BopgopoaHbie
COeOUHEHUS ranoreHoB.

["anoreHoBogopOAHbIE  KUCMOTLI. [lonydyeHue
ranoreHoBoAOpPOAHbIX KUCHOT. KWCNOTHbIE M
BOCCT@HOBMTENbHbIE CBOWCTBA.

KucnopogHble coemHeHns ranoreHoB

Okcuabl xnopa. BsaumopenctBue xnopa
BOAOW W C BOAHbIMW pacTBOpaMu LLEeNo4ven.
Kucnopoacogepxalume KACNO™Thbl Xnopa, ux
OKUCNUTENbHBLIE W KUCMOTHbIE YHKUMK. WX
conu. Kncnopoacoaepxatine Kucnotel 6poma
n nopaa.

JlTabopaTopHasi paboTa "lManoreHol".
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Tema 22. AnemeHTbl VIA rpynnbl

Cepa, ceneH, Tennyp. Vix rugpugei.

Cepa B npupoge: camopogHas  cepa,
cynbuabl, cynbdatel. NMonydeHne cepbl, ee
npumeHeHve. [lonyyeHne W  NpUMEHEHUE
ceneHa v Tennypa.

OnekTpoHHoe cTpoeHMe atomoB. Obuas
XapaKTepucTka XMMN4eCcKnx CBONCTB.
CepoBopoposn. CepoBogopogHasi  KucnoTa,
cynbdugbl MeTannoB. BoccTtaHoBUTENbHbIE
CBOMCTBA CEpoOBOOOPOAHOM KUCMNOTbI U ee
coneu.

MHorocepHuCTbIE BOAOPOAbI U NoNucynbduabl
meTannoB. CeneHoBO4oOpoOa, TENITYPOBOAOPOA.
Oxkcuabl U KUCNOTbI Cepbl, ceneHa, Tennypa.
Okcuabl  cepbl:  MOHOOKUCb,  [ABYOKMUCb,
TPEXOKMUCb. OkuncnutenbHo-
BOCCTaHOBMUTENbHbIE CBOWCTBA OKCuAa Cepbl
(IV). CepHuctas kucnota, ee CBOWCTBaA MU
cBonctBa ee conen. ObpasoBaHne OBYOKMCU
cepbl B MeTannyprum LBETHbIX METannoB, ee
pauMoHanbHOEe WUCMOMb30BaHWe W 3awuTa
OKpyXatoLien cpeapl.

Okeng cepbl (VI). CepHass kucnota. Ee
Ba)XkHeNLUMe CBOWCTBA U NpumeHeHue. Oneym,
€ro XMMU4eckun coctaB. TexHndyeckme meToabl
nony4YeHnst CEpPHOM KUCMOTbI.

TuocepHas Kucnorta, THocynbdaTbl.
MonuTtnoHoBble kucnoTbl. OKcuabl ceneHa wu
Tennypa. Kwucnotel ceneHa w Tennypa,
CpaBHEHWE MX CBOWCTB C KUCNOTamMm cepbl.
JlabopaTopHass pabota "Cepa u ee
coegnHeHnsa".

Pasgen 7. CeoicTtBa anemeHToB rpynn IB —
VIIB

0,5

Tema 23. AnemeHThl I1B, 1IB-rpynn

Moarpynna meawn, nogrynna UuHKa.

Megb, cepebpo, 30M0TO B  MpuUpoge.
Metannyprua wmeau. LUwnanmgHein  meTtop
n3BnedeHnsa 3onorta u cepebpa. [NpumeHeHne
mMean, cepebpa, 30n10Ta B TEXHMKE.

Ob6wasa xapakrepucTuka XMMNUYECKUX CBONCTB.
Bsanmopenicteue ¢ kucnotamu.  Okcuapbl,
rmagpokcnabl. AMgotepHocTb okenaoB meaum (I,
lll), okenpa 3omnota (lll). Kynputbl, Kynparthbl,

ayparTbl.

LunHk, kagmuin, pTyTb. WX npupogHbie
CO€OVNHEHUS. MonyyeHue, CBOMCTBA,
nNpUMeHeHMe.

Okcmnabl LnHKa, kagmust, pTyTu. Fmgpokeuabl.
OcobeHHOCTM CcTpoeHus coeanHerumn ptytu (1).
JlabopaTtopHasa paborta "Meapb. LInHK".

0,5
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Tema 24. OnemeHTsl IVB 1 VB-rpynn
Moarpynna TuTaHa, noArpynna BaHaaus.

Pyobl TutaHa u  uyupkoHus. OcobeHHoCTu
MeTannyprum 3TUX MeTannos.
KOHCTPYKLNOHHBbIE JaHHble TUTaHa.
MNpumeHeHne TuTaHa, UMPKOHMSA, radHua B
TEXHUKe.

3HaueHnss okucnuTenbHbiXx yucen. OkKcuabl.
Mmppokcnabl.  AM@oTepHOCTbL  rugpokcmaa
TUTaHa 1 UMPKOHUA. TuTaHaTbl U LMPKOHATLI.
Bsanmopgenctene € ranoreHamu, asoTOM.
BsanmopgencTeme ¢ Kucrnotamum.

MpupogHble coeaMHeHWs BaHagusi, HUOGUS,
TaHTana. lNpumeHeHne NpoCcTbIX BELLECTB.
BsanmopgencTame ¢ Kucrnotamum.

Mmopokcnabl BaHagusl, HMobOus, TaHTana.
BaHapatbl 1 TaHTanaTbl.

14

Tema 25. AnemeHThl VIB rpynnbi

Xpom, monubaeH, Bonbdpam.

Pyobl  xpoma, wmonubgeHa, Bonbdpama.
MonyyeHve  9TMX  MeTannoB M3  pyAa.
MpumeHeHne B TEXHUKE.

B3anmopeiictBue ¢ kucnotamu. 3HadeHUs
OKUCTIUTENbHbIX YMCEN.

Okcvabl M rMgpokcuabl, XpoMucTas wu
XPOMOBbIE€ KUCMNOTbl, XPOMWUTbI U XPOMaThbI.
MonubaeHoBas u BoOnbdpamoBasi KUCMNOThI.
MonubgaTtel ¥ Bonbcpamatbl. W3ononu- u
reTeponosIMK1CIIOThI.

B3auMHbI nepexof XpoMaToB 1 ANXPOMATOB.
OkuvcnutenbHble  CBOWCTBA  XPOMatoB U
OnxXpomaToB B KUCIIOM cpeae.

10

Tema 26. AnemeHTsl VIIB-rpynnbl

MapraHeu, peHun.

MapraHey, n peHun B npupoge. [MonydeHue
MapraHua u3 ero pya. [llpumeHeHne mapraHua u
pEHUSI B TEXHUKE.

Bsanmogenctesme MapraHua W peHusa C
kncnotamu. Okcuabl MapraHua. mapokcuabl
MapraHua. MapraHueBaTtucras,
MaproHUoBMCTas, MapraHueBasi  KWACMOTbI.
MaHraHuTbl, MaHraHaTbl, NEpMaHraHaThl.
OkuncnutenbHble CBOWCTBa NepMaHraHatoB U
nX 3aBMCUMOCTb OT pH cpefpbl.

Oxkeungpl peHus. PeHveBas KMcnoTa,
neppeHaTbl.

JlabopaTtopHad pabota "MapraHeu"

0,5
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Tema 27. AnemenTsl VIIIB rpynnbl

CemelicTBa xene
Pyabl xernesa
MeTannyprus

KoOanbTa, HUKENsI B TEXHUKE.

B3aumopencteue

HUKens ¢ kncnotamu. Okenapl 1 r’mapooKNCK.

®eppuTbl 1 chepp
UnaHngHele ko
xenesa (Il n ).

OkuncnuternbHble
kobanbTa (Ill), HK

MnatnHoBble MeTanmbl.
Obuwas

npupoae.
XMMUYECKNX CBOWN

Mmapokenabl nannagms (1), nnatuue (11, 1V),

mx csonctea. O

(VIII). BaxxHenwime coegmMHEeHUs NaTUHOBLIX

meTannos. [Npum
N coegUHEHNIA.
Bonpocebl
HeopraHn4yecknx

cpeny n 4ernoBeka. MoHAaTne o npenenbHo

00NYyCTUMbIX

CHMXeHnA oTXoOdoB npomssoacTtBa, O4YUCTKa
BO3AyXa W CTOYHbIX BOO KOXEeBEHHOro,

MEXOBOro, TeKCT
NMPOU3BOACTBA

XUMUNYECKMNX BOJTIOKOH.

JKONOormun.

3a 1 NNaTUHBbI.
, kobanbTa, HUKens.
Xenesa. MpumeHeHne
Xenesa, kobanbTa,
aThbl.
MMMEeKCHble  coeanHEHUs!
csonctBa xenesa (lll),
kensa (111).
HaxoxgeHve B
XapakTepucTuka
CTB. 16
KCuabl PYTEHUST U OCMUS
€HeHWe NpPOCTbIX BeLLEeCTB

BnusHue
BELLECTB Ha OKpYXatoLLlyto

KOHLIEHTpaLusaX. MyTn

UNbHOro npou3BoacTBa "
MCKYCCTBEHHbIX KOX n

WUtoro B cemecTpe (Ha kypce ansa 3A0)

12 12 282

KoHcyrnbTaumm 1 npoMexyToyHast

atTectaums (Ok3ameH) 13

Bcero koHTakTHas paborta n CP no

29 295

AUCLMMNNMHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NaHoOM He NpeaycMOTPEHO

5. ®OH[1 OLIEHO4YHbIX CPEACTB A1 MPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUU
5.1 OnucaHue nokasaTtenien, KpUTepueB M CUCTEMbI OLLEHUBAHUA Pe3ynbTaToB 06yYeHus

5.1.1 MNokasarenun

oueHuBaHuA

Kopn
KoMneTeHummn

MokasaTenu oueHnBaHus pe3ynbTaToB O6yquMﬂ

HanmeHoBaHWe OLIEHOYHOTO
cpeacTea

OTl1K-1

dopMynMpyeT OCHOBHbIE 3aKOHbI XUMUKU. KnaccuduumpyeT peakumu,
aHanuaupyeT YCMoBUA UX NPOTeKaHus.

AHanuanpyeT XMMUYECKMe MPOLIECChl U OLIEHMBAET BMUAHME HA HUX
pasnuuHbIX (DaKTOPOB (TemnepaTtypa, KOHLEHTpauusi, MpUcyTCTBUE
KaTanusaTtopa u ap.)

anIMeHFleT cyuiectsywuipe coBpemMeHHble MEeTOOUKM AOnA OUEHKU
d)I/I3I/IKO-XVIMVI‘-IeCKI/IX CBOWCTB BeLLECTB, CBA3U mexay CcTpoeHnem
BellecTBa n ero KMCNMOTHO-OCHOBHbIMMU, OKUCINNTENbHO-
BOCCTaHOBUTENbHbLIMU 1 D. CBOMCTBaAMM.

Bonpochl ans
cobecefoBaHus

YCTHOrO

npaKTVI‘-IeCKOG 3afjaHne

Tunosble 3agayn

OllK-2

PackpblBaeT MOHATUS XUMWYECKOW CBSIB3M U MEXaHu3Mbl  ee
BO3HMKHOBEHWS B pasnuyHbIX BellecTBax. [lenaeT BblBogbl O
BO3MOXHOCTM NMPOTEKaHWUSA peakummn B AaHHbIX YCMOBUSIX Ha OCHOBaHUM
pacyeTa TepMOANHAMUYECKUX (OYHKLINIA.

MoBoanT XxmMmMnyeckme peakunn nop,6mpa;| onTumMalbHble YCNOoBUA Ha
OCHOBaHUN SﬂeKTpOHHOVI KOHCbVII'ypaLI,VIVI aToMOB U TWMa XMMWYECKON
CBA3U B pa3finyHbIX BellecTBax.

anIHVIMaeT B3BeLUEeHHbIe pelleHna npun noarotoeke 1 nposegeHnmn

Bonpochi ans
cobecenoBaHus

YCTHOIo

M pakTn4yeckoe 3agaHune

Tunosble 3agayu




| [skcnepumenTa.

5.1.2 Cuctema n KpuTEpUM oLeHMBaHUSA

Kputepum oueHnBaHna chopMMpPOBaAHHOCTM KOMMNETEHLIMI

LLkana oueHmBaHus
YcTHoe cobecenoBaHne MucbmeHHasa paboTta

[NonHbIN ncyepnbiBaoLLmiA OTBET,
nokasbiBaloLWWiA  NOHMMaHWe npegmeTa.
OpueHTUpyeTCAa B OCHOBHbIX TepMUHaXx,
3HAKOM C OOMONHWUTENBHOW NUTepaTypon,
NpaBuIbHO OTBEYaEeT Ha AOMOMHUTENbHbIE
BOMPOCHI.

5 (oTnun4HO) CryoeHT nokasbiBaeT npasunbHoe
nMoHMMaHWe YCnoBWA 3agayn, Brageet
HaBblkamMy aHanusa YCroBusi, BbIOOPOM
HYXHbIX 3aKOHOB MW dopMmyn Aand ee

peLLeHns.
YMeeT MpaBunbHO HanucaTb YpaBHEHWsI
peakuui.

CTanpapTHbIn OTBET, JIMLLIEHHbIN
MHONBWAYANbHOCTH. HonyckaeT
He3HaunTenbHble NOrpPeLLIHOCTM NpU OTBETE
Ha BOMNPOCHI.

CTyaeHT nokasbiBaeT JocTaToyHoe
NoHMMaHWe YCrNoBuA 3adayn, Bnageet
HaBblkaMW aHanusa ycrnosus, nyTaeTcsa B
BbIGOPE HYXHbIX 3aKOHOB 1 (DOPMY AMNs ee

peLLeHns.
YMeeT npaBunbHO HanucaTb YpaBHEHWsI
peakuun.

4 (xopoLwuo)
HenonHbin OTBET, UMerT MecCTO

HebonbLlUne npobensl B 3HAHUAX.
[onyckaeT MOrpelwHocT! npu OTBETE Ha
BOMPOCHI.

CryneHT nokasbiBaeT JocTaTtoyHoe
NoHMMaHue YyCroBusi 3agdayu, Bnageet
HaBblkamMy aHanu3a ycrioBusi, nyTtaeTcs B
BbIOOPE HYXHbIX 3aKOHOB 1 chopmy”n ansi ee
peLLeHns.

3aTtpyaHseTcs npaBUNbHO HanucaTtb
YpaBHEHWs1 peakLmi.

Moka3blBaeT 3HaHUS y4ebHOro maTepuana
B MWHMManbHoM ob6beme. [onyckaeT
GorbLIOE KONMYECTBO HENPUHLMNUANBHBIX
oLwnGoK. MoXeT ycTpaHWUTb X C MOMOLLbHO
npenofaeaTens.

CTyOeHT nokasblBaeT  HegocTaToyHoe
3 (ynoBneTBOpUTENbHO) | MOHUMaHWe YCroBUsi 3afayn, nyTaeTcs B
BbIGOPE HYXXHbIX 3aKOHOB 1 (hOPMYI A4S ee
peLueHust.

HenonHbi®  oOTBeT, ecTb OWMUOKM B
N3NoXeHnn Heckomnbknx tem. [NyTaeTtcs B
TepMUHaXx.

He wMoxeT oTBeTUTb Ha Bonpoc 6e3
nomMoLuun 3ak3ameHaTopa. MHoroyncneHHble
rpybble owmnbkm.

He noHumaeT ycrnosue 3agayv, He MOXET
npeanioXnTb BapuaHTbl pelweHus. He
3HaeT CcBOWCTB BeuwectB. He moxer
2 (HeyOoBneTBOPUTENBHO) .

HanucaTb ypaBHEHUS peakuni.

HenoHnmaHue 3agaHHOro Bonpoca.

He noHumaeT ycrnosue 3agayun, He MOXeT
npeanioXnTb BapuaHTbl pelweHus. He
3HaeT CBOWCTB BellecTB. He moxeT




HanmcaTb XuMn4eckmne CbOpMyJ'IbI.

MonbiTka cnncbiBaHuA, ncnonb3oBaHUA
Hepa3pelleHHbIX TEeXHU4YeCKuXx yCTpOVICTB
UM nonb3oBaHWe MOACKa3Kon apyroro
YernoBekKa.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UMM UHbIe MaTepuarbl, HEOGX0AUMbIE ANSl OLleHKN 3HAHUN, YMEeHUN,
HaBbIKOB U (MNK) oNbiTa AeATEeNIbHOCTH
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | dopmynmMpoBKM BONPOCOB

Kypc 1

Bop,opop,. MonoxeHue B I'Iepmo,qmquKoﬂ cuctemMe " cpaBHeHue C ranoreHamMmm u LWesnoYHbIMKU MeTannamMmun.
nOﬂy‘-IeHVle B na6opaTopV|V| N NPOMbILLUNTIEHHOCTW.

—_

Mmapuasl Bogopoaa, Ux Knaccudmkaums no Ty XMMUYecKon CBS3u.

chnopo,q. I'IonyquVle B na6opaTopvw| M NPOMBbILUNEHHOCTW. XnMunyeckue cBONCTBA.

SﬂeKTpOHHoe CTpoeHune Kucrnopoaa. OkucnurenbHble CBOWCTBA. AJ'IJ'IOTpOﬂI/IFl.

O30H 1 ero 0cobeHHOCTMU.

Okcunabl anemeHToB. Nx K.I'IaCCVId)I/IKaLI,I/IFl.

KecTKkocTb BOAbI (ﬂOCTOﬂHHaﬂ n BpeMeHHaﬂ). Ee yCTpaHeHue.

nepeKMCb BOOOpoOaa. OkucnuTensHO-BOCCTaHOBUTENbHbIE CBONCTBA nepekmcun sogopoaa.

["anoreHsbl. [pombIwneHHbIE MeTOAbI NONyYeHns Topa, xnopa, 6poma, noga.

SﬂeKTpOHHOG CTpoeHune rarnoreHoB. OkuncnuTenbHble CBOWCTBA ranoreHoB.

BsanmogencTteue ranoreHoB ¢ BOAOPOAOM.

FanoreHOBouopoqule Kncnotbl. Mx nony4yeHune u CBOWNCTBA.

CoeanHeHus ranoreHoB C NONOXUTENbHLIMU CTENEHSAMM OKUCTIEHUS.

CaolicTBa xriopa B CpaBHEHU C itofoM 1 Gpomom. Xropo-, GpoMo- 1 MoJoBOAOPOAbI.

Cepa. Xumnyeckune ceoncTtea cepbl. CXxOACTBO 1 pasnuyne B CBOMCTBAX COEANHEHUI CEPLI U XpoMa.

SﬂeKTpOHHoe CTpoeHune cepbl. XvmMunyeckune CBOMCTBA.

CepOBop,opop,. Cyﬂb(bl/lﬂ,bl MeTannos. BoccTaHoBUTENbHbIE CBOMCTBA CepOBOLI,OpOLI,HOI;I KMCNOTbI.

Okcmabl U KUCNOThI cepbl. CepHaﬂ KucnoTta, ee CBONCTBa 1 npuMeHeHne.

NS\ S W UL\ (NS NN U\ [\ RUE N QUSNE Ny QIS W QNN
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A30T. NonyyeHne n npumeHeHwne. Mpobnema dmkcaunm atTmocepHoro asora.

20 Ammuak. XvuMmnyeckne cBOMCTBA, MOMyYeHNe npuMeHeHue.

21 MmppasunH. AsoTUcTOBOLOPOAHAA KUCnoTa. A3uabl MeTansos.

22 Okcmabl u KMCNoThl a3oTa. A30THasi KUCIoTa U ee OKUCNUTErNbHbIE CBONCTBA.

23 docdop. AnnoTtponus. Muapmabl ocdopa.

24 Oxkeuabl u kucnoTbl dpocdopa. docdopHble yaobpeHus.

25 Okcumabl Mbllbsika U cypbMbl. X aMdoTepHbIN XxapakTtep.

26 Yrnepog. Kpemuuin. CTpoeHne anekTpoHHbIX obonoyek. CTENEHN OKUCHEHMS.

27 Oxkeugbl yrmepoga. Kncnotel yrnepoga. KapboHathl.

28 Oxkeungbl kpeMHus. Keapy,. KBsapueBoe cTekno.

29 PacnpocTtpaHeHHOCTb U qaop[vla HaxoXgeHus antoMuHus B npupoge. CBOWCTBA, NofyyYeHne u npuMeHeHne
antoMUHUA N ero CoegUHEHNN.

30 OnemeHTol |A rpynnel. MonyyeHwe, B3anmogenctane ¢ sogon. Okcuapl, nepokcuabl U rmapokcuabl LEeNoYHbIX

MeTannos.

31 Megb. MeTannyprus mean. XapaktepucTmka XMMUYEeCKUX CBOMCTB.

32 LinHk, kagmuia, pTyTb. OKCUAbl M TMOPOKCUAbI LIMHKA.

33 Mogrpynna tutaHa. Okcuabl, rmgpokcuabl, ampoTepHOCTb.

34 Xpowm, monubaeH, Bonbdpam. MonyyeHue. NpumeHeHne. Baaumogencreme ¢ KMcnotamu.

35 |Okcuabl 1 rmapokeuabl Xxpoma. XpoMoBasti U XpoOMUCTasi KUCTOThI.

36 PasHoBecue XpomMat un anxpomat MOHOB. OkucnuTenbHble CBOWCTBa XpomMaToB 1 ANXpoMaToB.

37 MapraHeu,. NonyyeHune, xuMn4eckme CBONCTBA.

38 CoegnHeHus MapraHua c pa3J'IW—IHOl7I cTeneHblo okucneHnsi. OknucnmTenbHbIe CBOMCTBA nepmMaHraHaToB.

39 CemelnictBo xenesa. Okengpbl n rugpokcuabl. Pepputbl U deppaThl.

40 Knaccundukaumsa XMMmyecknx coeguHeHnin. 3akoHbl XMMUK.

41 3akoH ABoragpo u crnefcteus n3 Hero. MNoHATMe Morb.

42 3aKoH 3KBUBAIIEHTOB.




43

KBaHTOBO-MexaHu4eckas mogerns atoma. M3otonsbl.

44 ATOMHble opbutanu. KBaHToBble YMcna. OneKkTpoHHbIe  KOHdUrypauum atoma.
45 Mopsifok 3anonHeHns aToMHbIx opbuTaneii. MpuHumn Maynu. MNpaeuno MNyHaa. MNpaeuno KnevkoBckoro.
46 OnekTpooTpuLaTenbHOCTL aTOMOB. Paamepbl aTOMOB 1 MOHOB. QHeprus noHusaumm. CpoacTBO K SMEKTPOHY.
47 Mepuoguyecknn 3akoH. MNMeproguyeckas CHCTEMA XVMUYECKNX IMEMEHTOB 0. . Mengeneea. CBsA3b CBOWCTB
3NEMEHTOB U UX NONOXeHUs B MNepnoanyeckon cucteme co CTPOEHNEM 3NEKTPOHHBIX 060/104EK aTOMOB.
48 OCHOBHbIE TUMbl XUMNYECKOW CBA3N N €€ XxapakTepucTukun. loHHasa cBasb. CTpoeHne 1 CBOMCTBA NPOCTEMLLUNX
MOJEKYIT.

49 KoBaneHTHas cBsi3b. MeToq BaneHTHbIX cBA3en. MeToa MoneKynsipHbix opbuTtanen.

50 Mbpuamsaumnsa atoMHbIX opbutaneinn. Metannuyeckas cessb. BogopogHas cBsisb.

51 TepmoguHammnka xmmmyeckmnx npouecco. OCHOBHblE TepMognHamMuyeckme pyHkummn. 3akoH Mecca. Jk30- n
3HOOTEPMMYECKME peaKkumn. BTtopoe Hayano TepmMoguHaMmKu.

52 3K30- 1 3HOOTEPMUMYECKME peakumn. BTopoe Hayano TepmMmoguHamMumKu.

53  |OHTponusa. SHeprusa 'mMb6ca. TepmoanHammnyeckasi oLieHKa XMMUYECKUX peakLmn.

54 XnmMmnyeckasa KMHeTuka. FOMOreHHble 1 reTeporeHHble peakumn. CKOpoCTb XMMUYECKOW peakunmn n eé
3aBMCUMOCTb OT KOHLIEHTpaLMW pearnpyoLimx BewecTs n Temnepatypsl. lNpasuno BanTt-INodda.

55 KoHcTaHTa cKkopocTu xmmmnveckon peakumn. Katanuaatopsl. Katanutuyeckue peakuuu.

56 OHeprus aktuBauun. YpasHeHne C.AppeHuyca.

57 Ob6paTtnmble peakuun. Xummnyeckoe paBHoBecme. KOHCTaHTa XMMNYECKOro paBHOBECHS.

58 CwmeLleHme xummyeckoro pasHoBecus. MNMpuHumn Jle-LWaTenbe.

59 PacTteopbl. ObLime cBoncTBa pacTBOpPOB. VI3aMeHeHne TepMoanHaMmMyecknx oyHKLMIN Npy pacTBOPEHMM.
PacTtBopuMMOCTb.

60 MmppaTHasa Teopus pacteopoB .M. MeHaeneesa. TennoBbie 3dhdeKTbl NPy pacTBOPEHNN.

61 Cnocobbl BblpaXXeHUs! KOHLEHTPaLMK pacTBOPOB.

62 CeolicTBa pasbaBneHHbIX pacTBopoB HeanekTponutoB. OcMoc. OcmoTnyeckoe AasneHue. 3akoH BaHT MNodda.
lMoHWKeHWe AaBneHnsa HackILWEHHOro napa Hag pacTBopoM. 3akoHbl Payns.

63 Teopus anekTponuTUyeckon guccoumnaunn. NpudmHel OTKINOHEHUS OT 3akoHOB Paynsa u BaHnt Nodda B
pacTBOpax 3NEeKTPOSIUTOB.

64 CTeneHb anekTponuTuieckon auccoumauun. KoHctanta guccoumaumm. 3akoH pasbaeneHuns Octeanbaa.

65 CunbHble n cnabble anektponutbl. CTyneHyatas guccoumaums crnabbix 3NeKTponmnToB.

66 KucnoTbl, Conum, 0OCHOBaHMS C TOYKU 3PEHUS TEOPUN IMEKTPONIUTUYECKOW Anccoumnaunu.

67 Ouccoumnaumsa Bogbl. MoHHOe npon3BeaeHue Boabl. BogopoaHein nokasatens. MHankaTopel. BydepHblie
pacTBoOpbI.

68 lMponsseaeHne pacTBOPUMOCTH.

69 M'vaponus conei. PaznuyHble cnydaun rugponusa. Heobpatumblii ruaponus.

70 KncnoTHO-0CHOBHbIE CBOMCTBA BELLECTB. VIOHHbIE peakumm B BOAHbLIX pacTBopax. [(mgponms conen.

71 KomnnekcHble coegmHeHnsi. KoopanHaumoHHasa Teopusa BepHepa.

72 O6pasoBaHne U CTPOEHME KOMMIEKCHBLIX COEANHEHUN.

73 lMoBeaeHne KOMMNNEKCHBLIX COEANHEHNIA B pacTeopax. [uvccoumnaumsa KoMnekcHbIX coegmnHeHni. MNpoYHoCTb
KOMIMJTEKCHBIX NOHOB 1 KOHCTaHTa HECTOMKOCTH.

74 OKMCNNTENBHO-BOCCTAHOBUTENBHbIE peakumn. BaxHenwme okncnutenn n BocctaHosutenu. Tunsl OBP.

75 |CocrtaBneHue ypasHeHui OBP.

76 OnekTpogHbie NnoTeHuuansl MeTanno. CTaHO4apTHBIA 3NEKTPOAHLIN NoTeHuuarn. YpaBHeHne HepHcTa. Psa
CTaHOAPTHbIX 9NEKTPOAHbIX NOTEHLMAIIOB.

77 XUMMYECKNE UCTOYHUKN TOKA. [ManbBaHUYECKUN aneMeHT. AKKYMYNATOpbl. TONMMBHbIE 3NIEMEHTHI.

78 Onektponua. CyLWHOCTb 3NeKTponm3a. AnekTponns pacTBOpoB U pacnnasos. 3akoHbl Papages. NpumeHeHns
aneKkTponuaa.

79 Koppoausi meTannoB. Bugpbl kKoppo3un. Xnmmyeckas Koppoausi. QrekTpoxmmmuieckas kopposns. MeTtogbl 3awmThbl

OT KOppO3uu.

5.2.2 TunoBble TeCTOBbIe 3a4aHUA

BapunaHTbl TECTOBbIX 3a4aHuin HaxogaTcs B NPUNoXXeHnun Kk gaHHon Pri/

5.2.3 TunoBble NPaKTUKO-OpPUEHTUPOBaHHbIE 3aAaHus (3agaym, Kemcbl)

BapuaHTbl TMNOBbLIX NPaKTUYECKMX 3aJaHNN HAXOASATCA B NPUNOXeHUn K aaHHon P




5.3 MeTognueckue maTepuarnbl, onpegensirowme npoueaypbl oLeHUBaHUA 3HaHWUA, YMEeHUI, BrafeHnit (HaBbIKOB

1 (unn) npakTUYecKor

O onbiTa ﬂeﬂTeﬂbHOCTM)

5.3.1 Ycnoeusa gonycka oGy4atoLerocsi K NpoMeXXyTo4HOW aTTecTauumn u nopsaok NMMKBMAALMM akageMnyecKkom

3aA40JIXKeHHOCTU

MpoBeaeHe MPOMEXYTOYHON aTTeCTauun pernaMmeHTUPOBaHO foKalibHbIM HOpMaTuBHbIM aktom CII6IYMNT[
«lMonoxeHne o0 NpoBeAEHMM TEKYLLLETO KOHTPOSSA YCNEBAEMOCTM M NMPOMEXYTOYHON aTTecTaLmm obydarowmxcs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gucumnimnHe

YcTHas X

[NMncbmeHHas

KomnbroTepHoe TecTupoBaHune

5.3.3 Oco6eHHOCTH nposegeHuns HpOMe)KYTO'-IHOﬁ aTrecTauyuum no gucunninunHe

* BO3MOXHOCTb MONb30BaTbCS CNPaBOYHbIMU Tabnmuamm, KaneKynsaTopom;
* Bpems Ha noaroTtoBky oTBeTa no 6unety 60 MUHYT.

NHasa

6. YYHEBHO-METOOUWYECKOE N UH®OPMALMUWOHHOE OBECNEYEHUE OUCLUUNINUHDbI
6.1 YuebHas nutepaTtypa

ABTOp

3arnasue

MN3paTenbcTBO

["og n3paHus |

Ccblinka

6.1.1 OcHoBHas y4yebHas nuTepaTypa

lNypos A.A. n gp. Xumus y4yebHuk  ans https://ibooks.ru/read
BbICLUNX y4ebHbIx| Mocksa: MITY um. H.O3. 2017 ing.php?
3aBefeHnn BaymaHa short=1&productid=3
64009
MpmHBya H., SpHLWo A. [ Xnmusa 3IEMEHTOB https://ibooks.ru/read
(OneKkTpoHHbIN pecypc) : B 2 . ing.php?
T. T. 1/ nep. ¢ aHrn. — 4-e Mocksa: ﬂa60PaT0pI/IF| 2018 short=1&productid=3
nsgaHue (an.). — (Jlyywwmn 3HaHm 73242
3apyOeXHbIV Y4EOHUK)
MpmHByA H., SpHLWo A. [ Xnmusa 3IEMEHTOB https://ibooks.ru/read
(OneKkTpoHHbIN pecypc) : B 2 . ing.php?
T. T. 2/ nep. ¢ aHrn. — 4-e Mockea: ﬂa60PaTOpVI$| 2018 short=1&productid=3
nsgaHue (an.). — (Jlyywwmn 3Hanm 73243
3apyBeXHbIV Y4EOHUK)
6.1.2 lononHuTenbHas y4yebHas nutepartypa
Ckopuk, H. A., Bopuno,|HeopraHu4yeckas xumunsa:l  Tomck: N3gaTenbckui http://www.iprbooksh
1. M., KopoTyeHko, H.|nabopaTtopHsble, HOom Tomckoro 2018 op.ru/109048.html
M. ceMunHapckue n rocyapCTBEHHOro
npakTuyeckme 3aHatua. T.2 yHMBepcuTeTa
Mudtaxosa, H. LW, [O6waa u HeopraHuyeckas KaszaHb: KazaHckui http://www.iprbooksh
MeTtposa, T. M. xumusi. Teopust n NpakTmka HaLUWOHarbHbIN op.ru/109527 .htmi
nccnenoBaTenbCKumn 2019
TEXHOMOrMYeCKnI
yHVUBEpcuTeT
lNycesa, A. ®.,|HeopraHuyeckas XUMUS: http://www.iprbooksh
BanauHa, J1. W.,|xumms s-, p- n 3d-anemeHToB EkaTepuHbypr: op.ru/106464.htmi
KoueToBa, H. A, M3gaTtenbcTBo 2018
AtmaHcknx, W. H., Ypanbckoro yHusepcurteTa
I'yceson, A. .
Bacunesckas, E. W.,|HeopraHunyeckas xnmus M p 6 . http://www.iprbooksh
Ceuko, O. n., WHCK. FecnyornmkaHckum op.ru/93429.html
Llesuosa, T. 1. VIHCTUTYT 2019
npodeccrnoHansHoro
obpasoBaHus (PUMO)
AbpamoBa E. C.,[Xumwus. Xummnyeckas http://publish.sutd.ru/
Bontosa H. B.|kmHeTMkKa ©n  xuMmmnyeckoe . tp_ext_inf_publish.ph
KonecHukoBa O. A.|paBHoBecue Cri6.: Cnerynta 2017 p?id=2017636
MynbumH M. H
Ckopuk, H. A., Bopuno,|HeopraHunyeckas xumusa:l  Tomck: N3gaTenbckui http://www.iprbooksh
J1. 1., KopotyeHko, H.[nabopaTtopHble, Iom Tomckoro 2018 op.ru/109047.htmi
M. ceMunHapckue n rocygapcTBEHHOIo
npaktTuyeckume 3aHatua. T.1 yHMBEpCUTETA
PasmaHoBa, B. E. Xumus TiomeHb: N3naTenbcTBO 2019 http://www.iprbooksh

«Tutyn»

op.ru/107613.html




Hectepos, A. A,, basH,|Xumua  anemeHToB 14-n PocToB-Ha-[JoHy: http://www.iprbooksh
E. M., PbibanbyeHko,|rpynnbl (aToMHble CBOWCTBA,| W3gatensbcteo KOXHOMoO op.ru/87519.html

u. B. XUMUSI MPOCTbIX BELLECTB W denepansHoro 2018
coeauHeHni) yH/UBeEpcuTeTa
YpagHukoBa, M. H.,[Xumnsa B 3agadvax n| Tamb6os: TamGoBcKuUi http://www.iprbooksh
YpsagHukos, A. A. YNPaXHEeHUAX: B 2 4acTsix. rocyaapCcTBEHHbIN 2019 op.ru/109780.html
Y. Obwas n| yHuBepcuteT umeHu I.P.
HeopraHumyeckast Xumus HepxaBuHa
BocTtpukona, I". 1O. Xumus http://www.iprbooksh

Mockea: An Nun Ap Meguna 2021 op.ru/108354.html

LiBeTkoB, . C.,|Obwaa  xumMusA:  OCHOBBI EkaTepuHbypr: http://www.iprbooksh
AkceHoBa, T. B. XUMUYECKON TEPMOOMHAMUKN M3paTenbcTBO 2017 op.ru/106469.html

N KUHETUMKW: Teopuss MU Ypanbckoro

yrpaxHeHusi yH/UBepcuTeTa
AbpamoBa E. C.,|Xumwus. Teopus http://publish.sutd.ru/
BorniTtoBa H. B.,|anekTponuTtuyeckon . tp_ext_inf_publish.ph
KonecHukoBa O. A.,|auccouunaumn. MoHHbIe Cri6.: Cherynta 2017 pp?id:2017(§)34 P
MynbumH M. H peakuun. M'mgponns conen

6.2 NMepe4yeHb npodheccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHbIX CUCTEM

1. MHdopmMaumoHHas cuctema «EauMHOe oKHO AocTyna K obpasoBaTenbHbIM pecypcam» [ONeKTPOHHbIN pecypc).
URL:http://window.edu.ru/.

2. OnekTpoHHO-6ubnmnoTeyHas cuctema IPRbooks: http://www.iprbookshop.ru

3. OnekTpoHHasa bubnuoteka yuebHbix nagadun CMerynTa: hitp:/publish.sutd.ru

4. EavHbIN  nopTan UWHTEpHET TecTupoBaHus B cdepe obpas3oBaHMA [ONEKTPOHHLIA  pecypc].
URL:http://www.i-exam.ru/.

5. Marepuansl MHdopmauunoHHo-o6pa3oBaTensHON cpedbl  3aodHon  opmbl  obyyenna  CHGIYMTO
[OnekTpoHHbIN pecypc]. URL:http://sutd.ru/studentam/extramural_student/.

6.3 MNepeyeHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHsAeMoro NporpamMmmHoOro oéecrnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnucaHue maTepmanbHO-TEXHUYECKON 6a3bl, HEOOXOAMMOW ANA OCcyLIeCTBIIEHNA obpa3oBaTeNibHOro
npouecca no gucumnnmHe

JlaGopaTopHble 3aHATUS CO CTyAeHTaMu MpPOBOAATCS B CreuuanvavpoBaHHbIX MNOMeLLeHUsX Kadenpsl,
060pYyA0BaHHBLIX XMMUYECKOW MOCYAON, XUMUYECKUMU peaKkTUBamu, U3MepuTenbHbiMK npubopamu (TepmMomeTpsbl, pH-
MeTpbl, BECbI), AUCTUINNATOPOM, CYLUMIIbHBIMM WKadaMu, MydenbHON NeYbio, KOMMbIOTEPOM.

AyouTtopus OcHalleHune

MynbTumeaniiHoe obopynoBaHue, cneunannampoBaHHas mebenb, Aocka
JlekumoHHas ¥ A PYA H P A
ayauTopus

CneuvanuanposaHHas me6enb, Aocka
YyeGHas ayautopus




MpunoxeHue

pa6oqel7| nporpamMmmbl QUCUUNITNHBI OO6Las n HeopraHnyeckas XMMmnsi

HaumeHogaHue OUCYUMIUHbI

no HanpasneHunto nogrotoskn 18.03.01 Xvmuyeckagd TEXHONOIMMSA

HaumeHoBaHwue Ol (Npodunns): XuMuyeckas TEXHOMOMMS OPraHNYECKNX 1 HEOPraHUYECKMX BEeLLECTB

5.2.2 TunoBble TeCcTOBble 3aAaHNA

:jgn dopMynNUPOBKM TECTOBLIX 3aaHuin
1. BbibepuTe 13 nepeymcrnieHHbIX CoeaMHEHNI Conb:
a. HNOg; 6. CuO; B. PCls; r. NaHSOsa.
2. Yemy paBHa cTeneHb okucnenust pocdopa B NazH2P206?
a. +5 6. +4 B. -5 r.+3
3. | CKOMbKO NPOTOHOB, HENTPOHOB U 3NEKTPOHOB COAEPXUTCH B MOHe 182W2+?
a. 182,74, 72; 6. 74, 108, 76; B. 74,108, 72; r. 74,182, 74.
4, B kakol 13 npMBeAeHHbIX HUXKE MOSEKYN NOMSIPHOCTb CBA3M HAMMEHbLUasn?
a. HBr; 0. O2; B. NaCl; r. CO.
5. Kak MeHsieTcsl aHTponus Npy KOHAeHcauu BoasiHoro napa?
a. yBenumumBaeTcs; 6. ymeHbLUaeTCs; B. MOYTU HE MEHSIETCA  TI. 3aBUCUT OT
YCMOBUMN.
6. Kyoa cmectutcst paBHoBecue B peakumun: Fe:Os + CO = 2FeO + CO2 npyu ymMeHbLUEHUN
JaBnexHusa?
a. BNpaeo; 6. BNeBo; B. HE CMECTUTCS;I. 3aBUCUT OT TEMNepaTypbl.
7. B kakol uBeT okpacuTcsa nakmycoasi bymaxka B BogHom pacteope AlCI3?

a. KpacHbIi; 0. XenTbi; B. CUHUN r. LUBET HEe U3MEHUTCS

MpunoxeHune
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pa6oqel7| nporpamMmmbl QUCUUNITNHBI OO6was n HeopraHnyeckas XMMmnsi

HaumeHogaHue OUCYUMIUHbI

no HanpasneHunto nogrotoskn 18.03.01 Xvmuyeckad T€XHOMOMMA

HanmeHoBaHwne Orl (I'IpOCbI/IJ'IFl)Z XumMmyeckas TEXHOMNOIMSA OpraHUYecknUX 1 HEOPraHNMYeCcKMx BELLEeCTB

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHus (3agaym, Kemcbl)

:jgn YcnoBus TUNOBbLIX NPaKTUKO-OPUEHTUPOBAHHBLIX 3adaHui (3agad, KerlcoB)

1. HanvwuTe dopmynbl KNCNOT, aHrMapuaaMm KOTOpbIX CryXarT : a. okcug asoTa
(1,) b. okeung umpkonus (IV). HanvwumTe Ha3BaHWa 3TUX KUCMOT, a Takke
hopMynbl 1 Ha3BaHWA UX COMEN C Kanmem 1 MarH1eMm.

2. Macca akBvBaneHTa xnopuaa xenesa (Ill) B peakumm co wwenoybo coctaBuna
81,2 2. OnpepennTe, Kakoe coegMHeHNe obpa3oBanoch.

3. N306pa3nTe anekTpoHHYH KOHurypaumio atoma anemeHTta Ne26. Onpegenute
Mo 3aNeKTPOHHON KOHpUrypaLmm, B kKakom nepuoge, rpynne, noagrpynne
HaxoguTcs anemeHT Ne26. CpaBHuTe BalUu BbIBOAbI C MOSIOXXEHNEM 3TOrO
anemeHTa B [Neprnoamnyeckon cucreme.

4. WNcnonb3ysa metog MO anpegennte nopsaok cBA3WM Mexay atomamum B moHe CF-
1 BO3MOXHOCTb CYLLECTBOBaHMS 3TOro MoHa.

5. | OnpegenuTte KonnM4ecTBO Tenna, BolgenstoLieecs npu cropadum 150 1 aTuneHa
(H.y.).

6. Kak namenutcs ckopoctb peakuumn 2NO + Oz = 2NO2 npy yMeHbLUEHWUN AaBNEHUS
B 5 pa3?

7. Ckonbko CuSOQ4 - 5H20 TpebyeTcsa anst npurotoBneHus 2 n 7%-ro pacteopa
cynbdata meau (d = 1,073 r / cm®)?

8. M3 conent NazHPO4, NaH2PO4, NasPOs BbibepuTe Hanbornee ruaponmM3oBaHHyto,
ONS Hee HanuLWTe peakumio rMAPonu3a 1 ykaxnte xapakrtep cpeasbl.

9. Onpepgenute pH 0,003M pacTtBopa yrnekucroro rasa B BOAE.

10. | CkonbKo xropuaa Kanus n CepHomn KucnoTel TpebyeTcs Ansa nonyyeHns 7 Kr
36%-01 consiHow KMCNOThbI, €Crny NoTepu coctaBnaoT 5%7?

11. | OnpeaenuTb Maccy nupuTa, cogepxawiero 65% FeS2, Heobxogumoro ans
nonyyexmns 150 kr 96%-oi cepHON KNCMOThI.

12. | Kakoii 06bem amMmMmaka MOXHO Nony4mTb U3 1 kr Bo3gyxa?

13. | K pacTBopy, cogepxawemy 15 r ruapokcnaa Hatpust gobasunm 8,15 r POCls.

Kakue BelLecTBa 1 B KaKOM KONMYECTBE UMEIKOTCH B nonquBmeﬂc;l cmecu?

MpunoxeHune
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