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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 NPUPOLY XMMUYECKMX CBS3EN B HUX HA OCHOBAHUM CTPOEHMUS 3MEKTPOHHbIX
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, PN U3Y4YEeHUN OUCUMUMIINH:

OucumnnuHa 6asmpyeTcs Ha KoMneTeHUUsAX, chOPMUPOBaHHLIX Ha NpeablAyLLMX YPOBHSX 0BpasoBaHus.

2 KOMNETEHUMN OBYYAIOLWWEIocs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlNK-1: Cnoco6eH n3yyaTtb, aHanM3npoBaTb, UCNOJIb30BaATb MeéXaHU3Mbl XUMUYECKUX peaKuuﬁ, npoucxogawmnx
B TeXHONOIrM4eCKuxX npoueccax n oKkpyxariijem mmpe, oCHOBbIBasACb Ha 3HaAHUAX O CTPOeHUN BelleCTBa,
npupoae XUMUYECKOMN CBA3M U CBOUCTBAX Pa3fNYHbIX KITaCcCoOB XMMNYECKUX IJIeMEeHTOB, coeAuHeHUN, BewwecTB
n matepuanoB
3HaTb: TeopeTn4yeckme OCHOBbDI obwen u HeopraqueCKon XUMUN N NOHUMATb NPUHUUNBbI CTPOEHUA BellecTBa U

npoTekaHna XMMmn4eckmnx npoLieccos
YMeTb: BbINOMHATL OCHOBHbIE XUMUYECKNE onepauunn

Bnapetb: TeopeTnvyeCkmuMmmn mMetTogamum onucaHuA CBOWNCTB NPOCTbIX N CITOXHbIX BeweCTB Ha OCHOBE 3JIEKTPOHHOro
CTpOEHUA MnX aToMOB U NOJIOXKEHUA B nepVIOD,W-IeCKOVI cuctemMe XUMHUYECKUX 3IJNIeMEeHTOB, 3KCnepumMmeHTalbHbIMU
MeTogamMu onpegeneHns d)IA3MHeCKMX N XMMNYECKNX CBONCTB HeopraHn4ecknx COEUHEHUN

OlNK-2: Cnoco6eH ncnonb3oBaTb MaTemaTu4yeckue, (*)VI3VI‘-IeCKMe, (tmsuko-xumuqecme, XnuMmuyeckue metToabl
AnA pelwleHnA 3agayd npod)eccvaaanoﬁ AeATeNIbHOCTU
3HaTb: ONEeKTPOHHOE CTpoeHue BeLwlecTB, pasfinvyHble TUMbl XUMUYECKON CBSA3MU, TepMmognHamunyeckmne Cb}/HKLI,I/II/I,
nosposigrwne cygntb O BOSMOXHOCTU NMPOTEKAHUA XMMUYECKUX nNpoLeccoB
YMeTb: WUCMNOMb30oBaTb XUMWYECKUE 3aKOHHbI, TepMoanHaMnyeckme CrnpaBoOYHble [AaHHble W KOJM4eCTBEHHble
COOTHOLLEHUS 0bLen n HEeopraHU4YeCckon XM Ans peLleHns NpogeccnoHanbHbIX 3agady

BnapeTtb: HaBbikamu pa6OTbI Ha COBPEMEHHbIX I'IpVIGOan, no3BOJIALWNX OLEHUTb CbVI3VIKOXVIMVI‘-IeCKVIe XapakKTepUCTUKn
BeLeCTB

3 PE3YJIbTATblI OBYYEHUA NO ANCUUNNUHE

KoHTakTHas
pabota

MHHoBaL. dopma
dopmbl TekyLiero
3aHATUMA | KOHTpoONs

HavnmeHoBaHue n cogepxaHue pasaenos,
TEM 1 y4eBHbIX 3aHATUIA

CP
Nex. Na6. | (4acbl)
(4achl) | (vacbl)

Cemectp
(kypc gnsa 3A0)

Pasgen 1. Knaccudgukaums HeopraHU4ecKux
BELLECTB

Tema 1. XuMus Kak Hayka O BellecTBax U Nx
npespalleHusx. Mecto xumum B cucteme
€CTECTBEHHbIX, HayK. KpaTkun
NCTOPUYECKUA OYEPK PasBUTUA XUMUYECKOMN
Haykn. PassButne xumum B Poccun.
3HauyeHne XumMnn B pasBMTUK
NPOn3BOAUTENBHLIX CcuUN obuwectBa U B 2 2 2
CO34aHUN HOBbIX MaTepuanoB. Ponb xummnn
B TEKCTUNBHOW W NErkon NPOMBbILLNEHHOCTU. 1
Xummyeckas copma OBMXKEHUS MaTepui.
CBs3b MaTepun n OBMXKEHUS.
JlabopaTopHas paboTa "Knaccebl
HEOPraHNYecKNx coeanHeHnn".

Tema 2. OudpcbepeHumnaums n nHTerpaumns
XUMUYECKMX HayK.

Knaccudukaums HeopraHN4yecknx
COEINHEHMNIN: OKCUAbl, OCHOBAHUSA, KUCIOThbI, 2 4 7 rn
conu.

JlabopaTopHas paboTa "Knaccebl
HEOpraHN4Yecknx coeanHeHnn".




Pasgen 2. CTpoeHue BellecTBa

Tema 3. KonuuectBeHHble  pacuyeTbl
peareHTOB. ATOMHasi mMacca M MaccoBoe
ymncno N30TOMOB. OTHOCUTENbHbIE
MOJIEKYNSIPHbIE Macchl BeLLeCTB.
YpaBHeHue MeHpeneeBa-KnanenpoHa.
OnpegeneHue MOJEKYNSAPHbIX mMacc
raszoobpasHbIx BelecTB. 3akoH ABoragpo u
cnegcteme um3  Hero. Ymcno  Asoragpo.
MoHaTue "monb".

JlabopaTtopHasi pabota "Onpegenexue
MOSEKYNSpHOM Macchl Anokcuaa yrnepoga”.
3aKoHbl CTEXMOMETPUU. 3aKOH COXpaHeHUst
mMaTepun. 3akOH MOCTOAHCTBA COCTaBa.
3akoH MpPOCTbIX  KPaTHbIX  OTHOLUEHWN.

MonspHble Macchl SKBMBANEHTOB
3N1EMEHTOB " BELLECTB. 3akoH
9KBMBANEHTOB.

JlabopaTopHasi paborta "Onpegenexue
3KBMBaneHTa anemeHTa MEeTOAO0M
BbITECHEHUA"
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Tema 4. CrtpoeHue BeuwectBa. CTpoeHue
aToma.

WccneposaHus, npeawecTBYOLWNE CO34aHUIo
COBPEMEHHOW TeopuMuM CTPOEHUd  atoma:

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

BellecTBamu. Mogenb atoma no Pesepdopay,
HEeCOCTOATENbHOCTb 3TOW MOAENMW.
OnTtuyeckMe cnekTpbl 3nemeHToB. CnekTp
Bogopoda (cnektpanbHble cepun banbmepa,
Jlanmana, [MaweHa, T[ldyHaa). KsaHTOBbLIN
XapakTep MOrfoweHus 1 U3ny4eHus aHepruu.
YpaBHeHue lNMnaHka.

Teopusi ctpoeHus atoma bopa. [lMocTtynaTthbl

Bopa.

MoHaTue o] KBaHTOBOM MeXxaHuKe.
KopnyckynsipHo-BonHoBas npupoga
3MNeKTpOoHa.

YpaBHeHne ge bponna.  CooTHoweHue
HeonpeaeneHHocTen eni3eHbepra.
KBaHTOBOMEXaHMYeCckoe 06bsICHEHNE
cTpoeHusa atoma. KBaHTOBble yncna. ATOMHbIE
opbutanu, MHOrO9MEKTPOHHbIE aToMbl.

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




Tema 5. Mepuogunyeckunin 3aKOH
O.W.MeHgoeneeBsa u 3MeKTPOHHOE CTPOEHUE
aTtomoB. OTKpbITME MEPUOONYECKOro 3aKoHa
O.W.Mengeneesa. [lepnoguyeckuin  3akoH
O.W.Mengeneesa Kak OCHOBa pas3BUTUSA
€CTECTBEHHbIX HaykK. CoBpemeHHasi
dopMynupoBka  Nepuoguyeckoro  3akoHa.
Mepunogmyeckas cuctemMa 3fEMEHTOB U ee
CBS3MK co CTpPOEHNEM aTtoma.
MocnepoBaTenbHOCTL 3anosHeHns
3MNEKTPOHHbIX 0bornodek atomoB. CTpykTypa
NepuoaAMNYECKON CUCTEMBI: Nepuoabl, rpynmebl,
nogrpynnei. MN3meHeHune CBOWCTB B
nepuoamMyeckon  cucteme  (BepTuKanbHas,
ropusoHTanbHasi U guaroHanbHasi aHanorumn).
Pagunycbl aTOMOB U MOHOB. QHEPIrnsi NOHU3aL MK
aToMOB, CcpoacTBo K 3NEKTPOHY,
3MEKTPOOTPMLATENBHOCTb. MepcnekTuBbl
pas3BUTUSA NEPNOSNYECKON CUCTEMBI.

Tema 6. Xummyeckas CBA3b W CTPOEHUE
MOJIEKYIT.

WcTopus pas3BuTuAa npeacrasBneHnn o]
BaNriEHTHOCTM M MPUPOAE XUMMUYECKOW CBS3MW.
KonnyectBeHHbIE XapaKTEPUCTMUKN XUMUYECKON
CBA3M: AONMHA  CBS3W, 3HEeprust  CBSA3M,
BaneHTHbIE Yribl.

KoBaneHTHasa cBs3b. CBOWCTBa KOBaNeHTHOM
CBA3M:  HaCbILLAEMOCTb, HanpaBfI€HHOCTb.
MeTon BaneHTHbIX cBsi3el. [lBa MexaHuama
obpasoBaHus cBa3n. Mbpugnsaumnsa aTtoMHbIX
opbuTanen. Twvinbl rmbpugunsaumn.
JlokannaoBaHHasA 1 HeNnokanM3oBaHHasi CBS3MW.
OCHOBHbIE NOMNOXEHNs1 MeTOAA MOJNEKYNAPHbLIX
op6utanen (MO) Ha npumMepe NpocToro Mmetoaa
MO XIokkens. CesasbiBatoLLne 7]
paspbixnsowme MO. NMNpumeHeHne metoga MO
K Monekynam, obpa3oBaHHbIM K3 aToOMOB
3MIEMEHTOB MNEPBOr0 W BTOPOro nNepuoadoB
cuctembl anemeHToB. CpaBHeHne metogos BC
n MO.

Tema 7. MexxmonekynspHoe B3anmoaencTene.
OnekTpocTaTmyeckoe B3aMMoaencTemne
Monekyn. [JucnepcnoHHoOe, OpUEHTALUMOHHOE U
WHOYKUMOHHOE  B3aMMOZEWCTBME  MOJIEKYrl.
[loHOpHO-aKkuenTopHoe B3anMOOEeNCTBME.
BogopogHas cBA3b. BnusHue BogopoaHon
CBA3M Ha  PU3NKO-XMMUYECKMe CBOWCTBA
BeLLEeCTB.

Tema 8. KoHOeHCMpoOBaHHOE  COCTOSHUE
BellecTBa.

ArperaTHoe COCTOsIHME KaK MpOsiBrieHne
B3aMMOAENCTBUN Mexay YyacTmyamm
BelLlecTBa. Kpuctannunyeckoe COCTOSIHUE
BellecTBa. VloHHasi, aTOMHasa U MonekynspHasi
Kpuctannudeckne peleTtkn. MeTtannuyeckas
cBA3b. [1pOBOAHUKM,  NONYNPOBOAHWUKM W
ON3NEKTPUKM.
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Pasgen 3. lNpeBpalleHne BeLLEeCTB

Tema 9. QHepreTnka XMMN4YECKNX NPOLLECCOB.
BHYTpeHHsI1 9Heprua M aHTanbnus. OK30- U

3HOOTEpMUYECKUE peakuumu.
Tepmoxmmmnyeckne  ypaBHeHus. Tennosble
appexThl pasnuyHbIX npoLeccos.

CtaHpapTHble TennoBble 3addpekTbl. 3akoH
lecca n cnegcteua wm3  Hero. [lpumepsl
npuMeHeHus1 3akoHa lecca Ans BblYMCMEHUS
TennoTt obpa3oBaHNs BELLECTB. SHTANbMUNHBLIX
XapaKTepucTuk pasnuyHbIX npoLeccoB
(obpasoBaHus, cropaHus un T.4.).

MoHatne 06  aHTponun.  CTaHpapTHble
3HTpPONUK. N3MEHeHMEe 3HTPONUM B PasnnyHbIX
npoueccax. QHTPONUSA U NEPUOANYECKNIA 3aKOH.
MoHaTue o6 aHeprumn M'mbb6ca n ee nsameHeHne
Kak  Mepbl  pPeakuWoHHbIA  CMOCOBHOCTMW.
OHTanbNUMHBIA U SHTPOMNUWHBLIN  (PaKTOPBbI
npoueccoB. TepmoauMHamuyeckass  oOueHKa
BO3MOXHOCTM NPOTEKaHUs npoLecca.

3,0

Tema 10. Xummnyeckasi KUHETHKA.

CkopocTb peakuuun. CKOpoCTb peakuum B
FOMOFeHHbIX W  TFETEPOreHHbIX CcucTemax.
3aBUCMMOCTb CKOPOCTU XUMUYECKOW peakuunm
OT pa3nunyHbix ¢akTopoB. 3akoH [OenCcTBUA
Macc. KoHcTaHTa ckopocTu. MonekynsapHOCTb U
NnopsiAoK peakuuun. 3aBUCUMOCTb CKOPOCTU
peakuun oT Temnepatypbl. [lpasuno BaHT-
MNodda, ypaBHeHue Appenuyca. NoHaTne 06

aKTUBMPOBAHHOM KOMIIieKkce. OHeprus
akTuBaumn.  LlenHble  peakuun.  PaboTbl
H.H.CemeHoBa " H.M.OMmaHyans.

OcobeHHOCTN  KaTanUTUYECKMX  MPOLIECCOB.
[OMOreHHble W TreTeporeHHble  MPOoLEeCcChl.
OnemMeHTbl TEOPUK KaTanmaa.

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

Tema 11. XXumunyeckoe paBHoBecUe.
Heobpatumble u obpaTumble npouecchl.
OnHamunyeckoe paBHOBecCHeE. KoHcTaHTa
paBHOBECUS B TOMOFEHHbIX W TETEPOreHHbIX
cuctemax. CBsi3b KOHCTaHTbl pPaBHOBECUS C
n3MeHeHnem 3sHeprmm [un66ca B peakuumu.
CMelleHne paBHOBeCUSs MNpu  M3MEHEHMU
YCIOBUNA. MpuHLMN nNpoTUBOAENCTBUSA
(MpuHUMN Jle-Wartenee).NUcnonb3oBaHme
3aKOHOMEPHOCTEN XUMWUYECKON KUHETUKU W
OVNHaMNYeCKOoro paBHOBECUS npm
COBEpLLUEHCTBOBAHMWM XUMWUKO-
TEXHOMNOrMYEeCKNX npoLeccoB B
NMPOMBILLIIEHHOCTM U TEXHOJOTUSIX.
JlabopaTopHasi paboTta "Xumunyeckoe
paBHoBecue".

ra




Pasgen 4. [lucnepcHble cuctemsl

Tema 12. OCHOBbI (PU3NKO-XUMUYECKON TeOpUn
pacTtBopoB. CBOWCTBa pacTBOPOB.

Knaccudumkaums OVCNEePCHbIX CUCTEM.
O6pasoBaHue WUCTUHHbIX pacTBOpPOB.
M'mppaTHas Teopu4 pacTBopoB

O.W.Mengeneesa. TennoBble 3addeKkTbl npu
pacTBopeHun. BnwusHue TemnepaTypbl Ha
pacTBOPMMOCTb BELLECTB. 3aBUCUMOCTb
pacTBOPMMOCTM ra3oB OT OABMEHUS.

MpaBuno [eHpwu. BsaumHasa pacTBOPMMOCTb
OBYX XugkocTel. 3akoH pacnpeneneHus.
HeHacbllweHHble, HacbILWEeHHble "
nepecblLeHHbIE PacTBOPbI.

Cnoco0Obl BbIpaXXeHus KOHLIEHTpaumu
pacTBOpPOB: NpoLEeHTHas, MOnsipHas,
MorsifibHasi, HopMarbHas, MOJbHbIE OON.
CaolicTBa pa3baBneHHbIX pacTBOpOB
HeanekTponutoB. Ocmoc. OcmoTnyeckoe OaB
-neHne. YpaBHeHue BanT-lodbda. [asneHue
HacblLEeHHOrO  Mapa  pacTBOpuTENs  Hapg
pactBopoM. 3akoH Paynda. [loBbilweHne
TemnepaTypbl KnneHms pacTBOpoOB "
MOHWXEHME TemnepaTypbl WX 3aMep3aHusi.
Obynuockonuyecknin U KPUOCKOMUYECKMI
MeToObl OnpedernieHns MOSEKYNsIPHbIX Macc
pPacTBOPEHHbIX BELLECTB.

JlabopaTopHasi paboTa "PacTtBopbl”.

3.K

Tema 13. QnekTponutudeckas guccoumaums u
WOHHbIE NPOLIECChI.

Teopusi  anekTponuMTUYECKOM  Auccoumnaunm
AppeHuyca. Ponb mMonekyn pactBoputens B
npouecce pacnaga 3MekTpONMTOB Ha WOHbI.
OnanekTpuyeckas NPOHULLAEMOCTb "
MOHU3MpYOLWas CnocobHOCTb pacTBOpUTENS.
CunbHble n cnabble anekTponuTtbl. CTeneHb
auccoumaumn. NI30ToOHNYECKUIN KO3(hULIMEHT.
lMpumeHeHMe 3akoHa AeWCTBYIOLMX Macc K
pacTBOpaM aNeKTPonMToB. 3akoH pa3baBneHus
OctBanbga. BnusiHme ogHOMMEHHOIO MOHa Ha
aunccoumaumio cnaboro anekTponura.
KoHcTaHTa auccoumauuu cnabbix
anektponutoB. CTyneHyaTas Auccoumanms.
Kaxylwiasica creneHb AMCCOUMaLUN CUIBbHbBIX
anektponuTtoB. [loHATME 06  aKkTMBHOCTW.
MoHaTMe 00 WOHHOW cune  pacTBopa.
3aBucMMocTb KoahduuMeHTa akTUBHOCTM OT
WOHHOW CUnbl pacTBopa. NoHHbIe peakuuu.
JlabopaTopHasi paboTa "NoHHble peakuun”.
YcnoBusi CMeELLEHUSI WOHHbIX PaBHOBECUN.

MponseeneHus pacTBOPMMOCTM.
OnekTponuTuMyeckass Aauccouuauus  MOonekyn
BObl: WOH rMAOPOKCOHUS, WOHHOE
npoussegeHmne BOAbI. BogopoaHbin
nokasatens - pH. KncnoTHO-OCHOBHLIE

nHauKaTopbl. bydepHble pacTBopsbl.

Mmaoponua conen. CteneHb rvgponusa, ee
3aBMCMMOCTb oT KOHUEeHTpauun "
TemnepaTypbl. KoHcTaHTa rmapornmaa.
PasnuyHble cnyyan rmgponusa. Heobpatumbii
rmaponus.

CoBpeMeHHasi Teopusi KACNOT U OCHOBaHWNA.
MpoToHHasa Teopus. Kucnotel 1 OCHOBaHUA No
Jlbtoucy. TloHATME O KECTKUX U MSArkux
KMcnoTtax u OCHOBaHMSX.

JlabopaTtopHasa pabota "Maponus conen”




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
pactesopa NaCl.

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




Tema 15. KomnnekcHble coeguHEeHns.
KoopanHauuoHHas Teopua A.BepHepa un ee
passuTue. KomnnekcoobpasoBaTenb, nuraHabl,
KoopaMHaLUMOHHOE ymcno
KomnrekcoobpasoBaTensi, KoopAMHALWOHHas
€MKOCTb fnuraHga. BHYTpeHHsIs M BHeLHsiA
chepa KOMNIEKCHOrO COeANHEHNS.

O6uime cBOMCTBA KOMMMEKCHbIX COEAVHEHWUMN,
nx Knaccudgukaumsi " HOMEHKnaTypa.

N3omepus KOMMEKCHbIX COE€aVHEHNI.
B3aumHoe BNUSIHNE nuranaos.
3aKkoHOMEpPHOCTb TPaHCBMAHUSA no

N.N.YepHsaeBy. XenaTHble coeguvHEHUS, WX
ocobeHHocTb. OObsicHeHMe ob6pa3oBaHusa W

CTpoeHusa KOMMJ1EKCOB Cc noMoLlbo
ANEKTPOoCTaTU4ECKNX I'Ipe,EI,CTaBJ'IeHMIZ.
KBaHTOBOMEXaHNYECKME METOabI TPaKTOBKA
XUMUYECKOW CBA3N B KOMMIEKCHbIX

coeguHeHusix. MeTon BaneHTHbIX CBSI3EN.
BHelwHee 1 BHyTpMopOUTarnbHbIE KOMMIEKChI.
MMoHsATME O TeopuM KPUCTannU4eckoro Mons.
B3saumHoe pacnoroxeHve  nUraHgoB M
aToOMHbIX opbuTanen komnnekcoobpasoBaTens
B OKTasApuU4eckoM W TeTpasgapuyeckom nore
NAraHOoB: CNEKTPOXUMUYECKUIA PSA NUraHOoB.
BbiCOKO- U HW3KOCMMHOBbLIE  KOMMJIEKChI.
Okpacka KOMMNJIEKCOB. Bknapg

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

COEINHEHWI.

Ounccounaumsa  KOMMJIEKCHbIX  COEOMHEHUN.
KoHcTaHTa HEeCTOMKOCTM KOMMMEKCHOIo WOHa:
cTyneH4atas M obuwias KoHcTaHTa. dakTopbl,
BNUSIOLLME HA YCTONYUBOCTD.
JlabopaTopHasi paboTta
coegnHeHnsa".

"KoMmnnekcHble

WUtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTauum 1 npoMexyTodHas attectaums
(Ok3ameH)

2 4 15 ra
34 34 85
2,5 24,5




Pasnen 5. CeovicTea anemeHToB rpynn IA — VA

Tema 16. AnemeHThbl VA rpynnbl

A30T1. BogopogHble coeanHeHusa asoTa.

A3oT B npupoge. lNonydyeHne 4vmucTtoro asoTa.
OHeprua guccoumaumm  MoOMekyrnbl  asoTa.
O6bLan xapaKkTepucTmka XMMUYECKNX CBONCTB.
Avmuak.  TpombilWneHHble  MeTodbl  ero
nonyyeHus. Bsaummopgenctesme ¢ BOOOM.
M'Mapokcua aMMOHUS!, MIOH aMMOHMUSI.

Peakuun okncneHnms ammuaka.
B3aumopgenctBue ammmaka € MeTannamu.
AMWabl, UMUAbl, HATPUOBI METanoB.
M'aopasuH. CtpoeHne ero MOJIEKYIbI.
Xummyeckne cBoncTBa. A30TUCTOBOOOPOAHAA
KMCnoTa, asugbl meTannoB. [MOpOKCMIIamuH.
["anoreHuabl a3oTa.

KucnopoaHble coeMHeHNs a3oTa.
JlabopaTtopHasa paborta "A3oT".

Okcuabl  asoTta, ux cBonctBa. AsoTucTad
Kucnota, ee OKUCNNTENbHO-
BOCCT@HOBMTENbHbIE  CBOMCTBA.  HUTpuUTbI.
AsoTHas kucnota. OkucnutenbHble CBOWCTBA
a30THOW. [lpuMeHeHMe a30THOM KUCIOThl B
TEXHUKE.

lMpombIWeHHbIe MeToAbl NOSTyYeHMS a30THON
KUCMOTBI.

docdop, MbIWbSAK, CypbMa, BUCMYT.
MpupoaHble coeanHerns. MNonyveHne NpocTbixX
BELLECTB. Annotponus. MpumeHeHne
docdopa, MblLlLbAKa, BACMYTa B TEXHUKE.
OkucnutenbHble yncna. docduapbl, apceHnbl,
aHTUMoHuAabl MeTannoB. 'mapuabl docdopa,
MbILWbsIKa, CypbMbl. MIOH dhocdoHms.

Oxkcunabl. MpumeHeHne okcmnaa gocdopa (V).
Kucnotbl docdopa (Ill) n docdopa (V).
Okcunabl MbllWbsika U CypbMbl. VIX amdoTepHbI
xapaktep. OcCHOBHble CBOWCTBa  OKCMAa
Bucmyta (Ill). Mpo—msBogHbie BucmyTa (V).
OkuncnutenbHble " BOCCTaHOBMUTESbHbIE
CBOWCTBA COEOWHEHUN MbIWbsAKA, CYypPbMbl,
BMCMYTA.

anoreHuabl docdopa, MbllbsKa, CypbMbl,
BMCMYTA.

docopHble yaobpeHus.

JlabopaTopHasi pabota "CoeanHeHus asorta".




Tema 17. AnemeHThI IV rpynnbl

Yrnepoga, KpeMHUN.

Yrmepon B npupoge.  AnnoTtponuyeckue
moaudmkaumm yrnepoga. Wx TexHudeckoe
3Ha4eHue.

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

CTpoeHMe SneKTPOHHbIX 060NI04YeKk aTOMOB.
3HayeHne OKNCINTENBHBIX YMCEN.

Okevp yrnepoga (1. MonyyeHue.
Bsanmopencteue c¢ ranoreHamu. Kap6oHunbi
meTannoB. [NpumMeHeHne MOHOOKMCK yrrepoaa
B KQ4ecTBe BOCCTAaHOBUTENS B MeTanypruu.
Oxkecupa yrnepopga (V). dusmyeckne csoncTea.
MpumeHeHne B TexHuke. KncnoTbl yrnepopa
(IV). KapboHaTtbl. Peakums camoOOKUCEeHUs-
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. NpuMeHeHNe B TEXHMKE
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 TMOPOOKMCKM repmaHusi, OJloBa,
cBuHua. MIx amoTepHOCTb.
OkucnnTenbHO-BOCCTaHOBUTENbHbLIE CBOWCTBA
coeanHeHun repmanua  (IV), onosa (Il, 1V),
cauHua (Il, 1V).

Cynbtunasbi.

ManoreHvabl. OnoBoxnopucToBogopoaHas
Kucnota.

JlTabopaTopHasi pabota "OnoBo, ceuHeL".




Tema 18. AnemeHTh! HIA rpynnbl

bop, antoMuHWIiA, rannuin, MHAUN, Tannuin.
MpupoaHble coeavHeHus Gopa. MonyyeHne B
anemMeHTapHOM  cocTosiHuu.  [lpumeHeHue
NPOCTOro BeLlecTBa.

O6bLwan xapakTepucTnka XMMUYECKUX CBOWCTB.
Bopuabl MeTanmnos. BopoBogopoasl,
OCOBEHHOCTb CTPOEHWS UX MOJIEKYI.
Bsanmopencteue ¢ kucnopogom. Okeug 6opa,
b6opugHble cTekna. Knucnotbl 6opa.

AnoMUHURA B npupoge. MeTannyprus
anoMuHus. MNprumMeHeHre B TEXHUKE.
Bsanmogenctaue ¢ Kucnotamu u LWenovyamu.
Bsanmogenctenme ¢ KUCNOPOAOM M OKCuaamu
MeTannos. AniomMoTepmMus.

Oxkecua aniomMuHusa. 'mgpokeua anoMunHus, ee
amOTepHOCTb. ANOMUHATBI.
AntomMocunukaTbl, dapdop, Kepamuka,
LEMEHTBI.

["anoreHVabl antoMuHUS.

Mannun. KpaTkne cBegeHuss o6 uvMHOMKM U
Tannuun. dranyeckne U XxMMM4yeckme CBOMCTBA.
CpaBHEHME XMMUYECKMX CBOWCTB rannus,
WHAWS, Tannus Cco cBomcTBamum Gopa u
anoMunHns. Okenabl U rMapoKeuabl.
JlabopaTtopHas paboTta "AntoMUHUR".

Tema 19. AnemeHTol rpynn IA, IIA

Mogrpynna nutus, noarpynna 6epunnus.
MpupogaHble COefMHeHNs 3NEeMeHTOB
nogrpynnbl - nutnsi. lonyyYyeHWe  LWENOYHbIX
mMeTannoB, WX  ¢u3nyYeckne  CBOWCTBA.

MpumeHeHue.
B3anmopeiicteue ¢ Bogon. Baaumonencteume ¢
KMCINOPOOOM. Okcunapbl, nepoKkcuabl.

Mmapokcnabl WenoYHbIX MeTarnsos.
B3avmopgenctBne LIENOYHbIX METanfoB C
BOAOPOAOM, a30TOM, CEPOW, ranoreHamu.
MpoMbIlWNeHHbIE METOAbl MOSlyYeHUs1 enKoro
HaTpa u eakoro kanus. lMonyyeHwe cogbl U
nortawia.

MpupoaHble coeaNHeHMs 3NeMeHTOoB
nogrpynnsl  6epunnusa. TlonyyeHne npocTbixX
BELLECTB, MPUMEHEHME MX B TEXHUKE.

Obuwan xapakTepucTnka XMMUYECKUX CBOWCTB.
Bsanmogencteme Cc BOOOPOOOM, a30TOM,
cepon. Okcuagpl M nepokcmabl. OcobGeHHOCTb
XUMUYECKMX CBOWCTB oOkcuaa Oepunnus.
Bepunnatbl.

Mmapokcnabl MarHus, Kanbuusi, CTPOHLMS,
6apwus. MNMpumeHeHre rMapokcmaa KanbLms Kak
BSXKYLLLErO BELLECTBA.

JlabopaTtopHaa paboTta "lLleno4yHo3emernbHble
meTannbl".

10
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Paspen 6. CowncTtBa anemeHToB rpynn VIA un
VIIA

Tema 20. Xumns Bogopoga v Kucnopoaa.
Bogopoa

Bogopog B npupoge. WMsotonbl Bogopoaa.
TexHudeckne U1  nabopaTopHble  MeToAbl
nonyyexus. NpumeHeHne BogOPOAA B TEXHUKE.
dusnyeckmne ceoncTBa BoAOpoAa: MIIOTHOCTb,
TEnnonpoBOAHOCTb.

Xummyeckme cBonctea Bogopoda: [mopwuabl
BOAOpOAa, WX Kraccudmkaumss no - Tuny
XuMmyeckon ceasn. PactesopumocTb Bogopoaa
B MeTannax VIl rpynnol cUcTeMbl
[0.N.Menpeneesa.

OcobeHHOCTN XMMUYECKMX CBOWCTB BOAoOpoaa
B MOMEHT BblENEeHUS.

JlabopaTtopHas pabota "Bogopon".

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

TexHudeckne U nabopaTopHble  MeToAbl
nony4eHus Kucnopoga. MpombiwneHHoe
3HayeHne Kn-criopoaa, dopcurpoBaHHoE
npoBefeHne MeTannyprmyeckux npoLeccoB
npyu KucnopogHom AyTtbe. OkucnuTenbHble
ceonctea. Annotponus kucropoga. 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  BaxHewLwas npobrnema 3Konorum.
YKecTkocTb BOAbI M CNOCOOLI ee yCTpaHeHMe.
Mepekucb Bogopoda. CTpoeHMe ee MOrekyr.
KucnoTtHele ceoncTBa. [lepekucn meTansos.
OKMCNNTENBHO-BOCCTAHOBUTENBHbLIE CBOWCTBA
nepekucu Bogopoda. lNMpumeHeHne nepekucu
BOAOPOAA M NePOKCUOO0B B TEXHUKE.
JlabopaTtopHas paboTta "Kucnopoa".
JlabopaTopHasa pabota "llepekncb Bogopoaa”.

Tema 21. SnemenTbl VIIA-rpynnbl
["anoreHbl 1 ranoreHoBOAOPOAKI.

MpupogHble coefMHeHns raroreHos.
lMpomblWwsneHHble MeToabl nonydeHna dTopa,
xnopa, Opoma, noaa. MpyumeHeHue.
XvmMmnueckue CBOMNCTBA ranoreHos.

OcobeHHocTn xumumn  GTopa. BopgopoaHbie
COEOUHEHUS ranoreHos.

FanoreHoBoAOpPOAHbIE  KUCHOTLI. [lonyveHue
rarnoreHoBoAOPOAHbIX KUCHOT. KWUCNOTHbIE WM
BOCCT@HOBMWTENbHbLIE CBOWCTBA.

KucnopogHble coeMHEHMS ranoreHoB

Okcuabl xnopa. Bsaumopencteue xnopa cC
BOOOW M C BOAHbIMW pacTBOpamMu LENOYen.
Kucnopoacogepxawime KUCro-Tbl XJiopa, WX
OKUCNUTENbHbIE W KUCIOTHblE YHKUMU. WX
conun. Kncnopoacogepaiume KicrnoTel 6poma
n noga.

JlTabopaTopHasi paboTa "lManoreHol".




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. CeneHoBO4OpPO, TENITYPOBOAOPOA.
Oxkcuabl U KUCNOTbI Cepbl, ceneHa, Tennypa.
Okcuabl  cepbl:  MOHOOKUCb,  [ABYOKMUCb,
TPEXOKMUCb. OkuncnutenbHo-
BOCCTaHOBMUTENbHbIE CBOWCTBA OKCuAa Cepbl
(IV). CepHuctaa kucnorta, 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 KMCINOTamMm cepbl.
JlabopaTopHass pabota "Cepa u ee
coegnHeHnsa".

Pasgen 7. CeoicTtBa anemeHToB rpynn IB —
VIIB
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Tema 23. AnemeHThl IB, 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 meam (ll,
lll), okenpa 3onota (lll). Kynputbl, Kynparthbl,

ayparTbl.

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

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




Tema 24. OnemeHTsl IVB 1 VB-rpynn
Moprpynna TutaHa, nogrpynna BaHagus.

Pyobl TutaHa u  uupkoHmsi. OcobeHHocTu
MeTannyprum 3TNX MeTansos.
KOHCTPYKUNOHHbIE OaHHble TUTaHa.
MNpumeHeHne TuTaHa, UMPKOHMSA, radHua B
TEXHUKE.

3HaueHns1 okucnuTenbHbIX 4ucen. Okcugpl.
Mpapokecnabl.  AM@OTepHOCTbL  rMapokcuaa
TUTaHa U UMPKOHMS. TUTaHaTbl U LMPKOHATHI.
Bsanmogenctesme ¢ ranoreHamu, asoTOM.
B3sanmopgencrteue ¢ kncnotamu.

MpupoaHble coedvHeHWss BaHagusl, HMOOUS,
TaHTana. [NpumeHeHne NpoCTbIX BELLECTB.
B3aumopgencteue ¢ kncnotamu.

Mvopokcnabl BaHagws, HWobWs, TaHTana.
BaHapaTel 1 TaHTanathbl.

JlabopaTopHasi paboTa "BaHaani".

Tema 25. SnemenTsl VIB rpynnel

Xpom, monubaeH, Bonbdpam.

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

B3anmopeiictBue ¢ kucnotamu. 3HadeHuUs
OKUCNUTENbHBIX YNCen.

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

B3anmHbIV nepexon XpomMaToB M AMXPOMATOB.
OkucnutenbHble  CBOWCTBA  XpPOMatoB U
OUXpomaToB B KACIIOM cpefe.

JlTabopaTopHasi pabota "Xpom".

Tema 26. SnemenTsl VIIB-rpynnbl

MapraHeu, peHun.

Maprarey, n peHun B npupoge. [lMonydeHue
MapraHua u3 ero pya. lNNpumeHeHne mapraHua u
PEHUST B TEXHUKE.

Bsaumopgenctene MapraHua W peHus C
kncnotammu. Okcuabl MapraHua. mapokcuabl
Mapradua. MapraHueBaTucTas,
MaproHuUoBKCTasi, MapraHueBas  KWCNOTbI.
MaHraHuTbl, MaHraHaTbl, NepMaHraHaTbl.
OkucnurenbHble CBOMCTBA NepMaHraHaTtoB U
NX 3aBMCUMOCTb OT pH cpenbl.

Okengpl peHus. PeHuneBas Kucnora,
neppeHaTbl.

JlabopaTtopHasa paborta "MapraHen".




Tema 27. AnemeHThl VIIB rpynnbl
CewmelicTBa xernesa v NnaTuHbl.
Pyabl xernesa,

MeTannyprus

koGanbTa, HUKENS B TEXHUKE.
Bsanmopencrtseue
kncnotamu.  Okcuabl U
rmapookucu. depputsbl 1 heppaTbl.
KOMMMEKCHble  COeaUHEHUsI
xenesa (Il n ).

OxucnutenbHbole cBonctBa >xenesa (lll),
kobanbTa (lll), Hukens ().

MnatnHoBble MeTannbl. HaxoxgeHwe B
Obuwas XapakTepucTuka
XUMUYECKUX CBOWCTB.

Mpapokenabl nannagu4 (I1), nnatunel (I, 1V), 2 2 11 rn
ux csoncTBa. Okcuabl pyTEHUA U OCMUS
(vI). BaxHenwwe coeavHeHus
meTtannoB.  [lpumeHeHne
NPOCTbIX BELLECTB N COEAUHEHUI.
akonoruu. BnusHue
HeopraHM4YeCcKnX BELLECTB Ha OKpYKatoLLyto
cpegy v yenoseka. [NoHSATME O nNpeaenbHO

HUKena C

LUwnanuaHble

npupogae.

NMnaTUHOBbIX

Bonpocebl

OOoNyCTUMbIX

CHMWXeHnA oTXo40B npomnsesoacTtea, OUNCTKa
BO3QyXa W CTOYHbIX BOA KOXEBEHHOrO,
MeXOBOro, TEKCTUJIbHOINo npown3BoacTBa U

kobanbTa, HUKens.
xenesa. MpumeHeHne

xeneaa, kobanbTa,

KOHUEHTpaumsx. Mytn

NPOU3BOACTBA  WUCKYCCTBEHHBIX KOX U
XUMUYECKMX BOSIOKOH.
JlabopaTopHas pabota "CemencTBeo
xenesa".
WNtoro B cemecTpe (Ha kypce ansa 3A0) 34 34 49
KoHcynbTauum 1 npoMexyTodHas
2,5 245
atTectaums (Ok3ameH)
Bcero koHTakTHas pabota u CP no 141 183

AUCLUMIIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NaHoOM He NpeaycMOTPEHO

5. ®OH[} OLIEHOYHbIX CPEACTB AN NPOBEAEHUA NMPOMEXYTOYHOWU ATTECTALMU

5.1 OnucaHue nokasarteneun, KpUTEPMEB U CUCTEMbI OLLEHUBAHUA pe3yfibTaTOB 00y4YeHus
5.1.1 NokasaTtenu oueHUBaHUA

Kopn HanmeHoBaHWe oueHo4YHOro
MokasaTenu oueHnBaHKs pe3ynbTaToB 00y4YeHus
KoMneTeHummn cpeactea
dopmMynmnpyeT OCHOBHbIE 3aKOHbl xumnn. KnaccuduumpyeTt peakuum,
aHanuanpyeT YCrioBusi X NPOTEKAHUS.
AHanuanpyeT XMMMYECKMe NPOLIeCChl U OLieHMBAET BNusaHUE Ha Hux|Bonpoch ansi YCTHOTO
pasnuuHbIXx OaKkTopoB (Temreparypa, KOHUEHTpauusi, npucytcTeue|cobecenosaHns
Or1K-1 KaTanusatopa u ap.)
MpakTNKo-OpMeHTUPOBaHHbIE
lMpMMeHsEeT CyLecTBYOLINE COBPEMEHHbIE METOOUKM ANsi OLeHKM|3adaHus
PUNKO-XUMUYECKMX CBOWCTB BELLECTB, CBA3N MeXAdy CTPOEeHWeM
BelllecTBa n ero KMCMNOTHO-OCHOBHbIMMU, OKUCNUTENBHO-
BOCCTAHOBUTENTbHLIMWU U D. CBONCTBaMM.
PackpbiBaeT MNOHATUA XMMWYECKOW CBSI3W UM MEXaHuM3Mbl ee
BO3HMKHOBEHWSI B pasnNuyHbIX BellecTBax. [lenaeT BbIBOAbl O
Bonpocebl ans YCTHOro
BO3MOXHOCTU NPOTEKaHMSA PEaKLINM B AAHHBIX YCMOBUSIX HA OCHOBAHMM coBeceoBaHs
OMK-2 pacdeTa TepMoANHAMNYECKUX OYHKLINNA.

HDOBOLI,I/IT XnMum4yeckune peakunm nop,6mpa;| onTumMalnbHble yCNnoBuUA Ha
OCHOBaHUN aﬂeKTpOHHOVI KOHdDVIpraU,VIVI aToMOB M TUNa XMMUYECKOMN
CBA3U B pa3finyHbIX BellecTBax.

MpaKT1KO-OpUEHTUPOBAHHbIE
3apgaHus




anIHVIMaeT B3BELUEHHbIE pelweHna npun noarotoBke W npoBeaeHUun
QKCNepumMeHTa.

5.1.2 Cuctema v Kputepmum oLeHNBaHUA

LLikana oueHuBaHna

Kputepum oueHnBaHns chopMMPOBAHHOCTM KOMMNETEHLIMIN

YcTHoe cobecenoBaHmne

MucbmeHHas paboTa

5 (oTnnyHO)

MNonHbIN ncyepnbiBaloLL i OTBET,
NnokasbiBawLMiA NOHWUMaHWE npegMmeTa.
OpueHTUPYEeTCA B OCHOBHbIX TEpPMUHAX,
3HAKOM C [JOMNOSMHUTENbHOW NUTepaTypoun,
NnpaBUNbHO OTBEYAET Ha AOMNOMHUTENbHbIE
BOMPOCHI.

CtypeHT nokasbiBaeT npasunbHoe
NMOHMMaHWE YCNoBWSA 3adayn, Brageet
HaBblkaMy aHanu3a ycrnoBus, BblIGoOpoMm
HYXHbIX 3aKOHOB W opMyn ans ee
peLLeHns.

YMeeT npaBunbHO HanucaTb YpaBHEHUS
peakuni.

4 (xopoLwuo)

CraHgapTHbIv OTBET, JINLLIEHHbIN
WHANBMAYANbHOCTH. HonyckaeT
He3HauyuTemnbHbIE MOrpeLLIHOCTM NpU OTBETE
Ha BOMpPOCHI.

CtypeHT nokasbiBaeT [ocTaTo4Hoe
NMoOHMMaHue YCroBusi 3agdayu, Bnageet
HaBblkaMW aHanmsa YCroBusi, nytaeTcs B
BbIOOPE HYXHbIX 3aKOHOB 1 chopmy”n ansi ee
peLlueHus.

YMeeT npaBunbHO HanucaTb YpaBHEHWsI
peakuui.

HenonHbin OTBET, UMerT MecTo
HeGonbLUNe npobensl B 3HaHUSX.
[onyckaeT MorpelHocT! npu OTBETE Ha
BOMPOCHI.

CryaeHT nokasbiBaeT JocTaToyHoe
MOHMMaHME YCNOBMSA 3afdayn, Brageet
HaBblkamMy aHanusa ycroBusi, nytaeTcs B
BbIOOPE HYXHbIX 3aKOHOB 1 chopmy”n ansi ee
peLleHus.

3aTpyagHseTcs npaBunbHO HanucaTtb
YPaBHEHUsI peakunii.

3 (yooBneTBoOpuTENbHO)

MokasbiBaeT 3HaHWSA y4eGHOro maTepuana
B MuHMManbHoM o6beme. [onyckaeT
GonblUOe KONMMYECTBO HENpUHLMNUAanbHbIX
oLnGoK. MoXeT yCcTpaHUTb MX C MOMOLLHO
npenopaeaTensi.

CTyOeHT nokasblBaeT  HegocTaToyHoe
MOHMMaHWe YCroBUS 3afayn, nyTaeTcs B
BbIGOPE HYXHbIX 3aKOHOB 1 (DOPMY Ans ee
peLleHus.

HenonHbin  oTBeT, ecTb OWMUOKM B
N3noXeHun Heckonbknx Tem. [NyTaeTtcs B
TepMUHax.

2 (HeyOoBneTBOPUTENBHO)

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

He noHumaeT ycrnosue 3agayv, He MOXET
npeanioXnTb BapuaHTbl pelweHus. He
3HaeT CcBOWCTB BeuwectB. He moxer
HanucaTb ypaBHEHUS peakuui.

HenoHumaHve 3agaHHOro Bonpoca.
He noHnmaeTt ycnosue 3agavdun, He MOXeT




NpPeanoXuTe BapuaHTbl pelueHus. He sHaeT
CBOICTB BellecTB. He MoxeT HanucaTb
Xummyeckume popmyrbl.

MonbiTka  CNWCLIBAHWSA,  UCMOMb30BaHUA
HepaspeLleHHbIX TEXHUYECKUX YCTPONCTB
WM MONMb3oBaHWe MOACKAsKoW Apyroro
yenoseka.

5.2 TunoBble KOHTPOJbHbIE 3aA4aHUA UNN UHbIE MaTepuarnbl, HeO6XoAMMbIe ANl OLLeHKU 3HaHUNA, YMEHUN,
HaBbIKOB U (UNK) OonbiTa AeATENIbHOCTU
5.2.1 NepeyeHb KOHTPOSbHbLIX BONPOCOB

Ne n/n | dopmMynnpoBKM BONPOCOB
Cemectp 1

1 Knaccudukauus XMMn4ecknx coeanHeHnn. 3akoHbl XUMUN.

2 3akoH ABoragpo u crefcteus n3 Hero. MNoHATMe Morb.

3 3aKoH 3KBMBArEHTOB.

4 KBaHTOBO-MexaHu4eckass mogenb atoma. M3otonsbl.

5 ATOMHbIEe opbuTanu. KeaHToBble Yncna. QNeKkTPoHHblIE  KOHGUrypaumm atoma.

6 Mopsimok 3anonHeHns atoMHblx opbuTtanen. MpuHumn Maynu. MNpasuno NyHaa. MNpaeuno KnevkoBckoro.

7 OnekTpooTpuLaTenbHOCTL aTOMOB. Paamepbl aTOMOB Y MOHOB. QHeprns noHusaumm. CpoacTBO K SMEKTPOHY.

8 Mepuoguyecknn 3akoH. MNMepuoguyeckas cuctema xmmmyecknx anemenToB [1. . MeHgeneesa. CBsi3b CBOWCTB
3NEMEHTOB W UX NONOXeHUs B MNepnoanyeckon cucteme co CTPOEHNEM 3NEKTPOHHBIX 060/04YEK aTOMOB.

9 OCHOBHbIE TUMbI XUMNYECKOW CBA3N N €€ XxapakTepucTukun. loHHasa cBasb. CTpoeHne 1 CBOMCTBA NPOCTENLLINX
MOJEKyI.

10 KoBaneHTHas cBsi3b. MeToq BaneHTHbIX cBA3en. MeToq MoneKynsipHblx opbuTtanen.

1 Mbpuamsaumnsa atoMHbIx opbutanein. Metannuyeckas cessb. BogopogHas cBsisb.

12 TepmoguHammnka xmmmyeckmnx npouecco. OCHOBHblE TepMognHamMu4eckme pyHkummn. 3akoH Mecca. Jk30- n
3HOOTEPMMYECKME peaKkumn. BTtopoe Hayano TepmMoguHaMmKu.

13 3K30- 1 3HOOTEPMUMYECKME peakumn. BTopoe Hayano TepmMmoguHamMumKu.

14 OHTponus. AHeprus M'mbbca. TepmoguHamMmn4eckas oLeHKka XMMUYECKUX PeakLnii.

15 XnmMmnyeckas KMHeTuka. [OMOreHHble 1 reTeporeHHble peakumn. CKOpoCTb XMMUYECKOW peakunmn n eé
3aBMCUMOCTb OT KOHLIEHTpaLMW pearnpyoLimx BelecTs u Temnepatypsl. lNpasuno BaHTt-INodda.

16 KoHcTaHTa ckopocTu xmmmnveckon peakumn. Katanuaatopsl. Katanutuyeckue peakuuu.

17 OHeprus aktuBauun. YpasHeHne C.AppeHuyca.

18 Ob6paTtumble peakunn. Xmmmyeckoe paBHoBecue. KOHCTaHTa XMMNYECKOro paBHOBECKS.

19 CwmeLeHme xummyeckoro pasHoBecus. MNMpuHumn Jle-lWaTenbe.

20 Pacteopbl. ObLme cBoCcTBa pacTBOPOB. I3MeHEHNE TEPMOAMHAMUYECKUX PYHKLMIA NPU PaCTBOPEHUN.
PacTtBopMMOCTb.

21 N'vopaTtHas Teopus pacteopos [.W. MeHaeneesa. Tennosble apdekTbl Npy pacTBOPEHUN.

22 Cnocobbl BblpaXXeHUs! KOHLEHTPaLMK pacTBOPOB.

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

24 Teopus anekTponutuyeckon guccoumaumm. MNMpuumHbl OTKINOHEHUs oT 3akoHoB Paynsa n BanT MNodda B
pacTBOpax 3NEeKTPOSIUTOB.

25 CTeneHb anekTponuTmyeckon guccoumaumm. KoHctaHTa anccoumaumn. 3akoH pasbaeneHus OcTtBanbaa.

26 CunbHble n cnabble anektponutbl. CTyneHyartas guccoumaums crnabbix 3NeKTponmnToB.

27 Kncnotbl, conn, 0OCHOBaHWSI C TOYKM 3PEHNST TEOPUM SNEKTPONIMTUYECKON AMccoLmannn.

8 Ouccoumaumsa Bogbl. MoHHOe npon3BeaeHue Boabl. BogopoaHein nokasatens. MHankaTopel. BydepHblie
pacTBoOpbI.

29 lMpousBeaeHne pacTBOPUMOCTMU.

30 'vaponus conew. PasnuyHble cnyvau rugponusa. Heobpatumblii ruaponus.

31 KncnoTHO-0CHOBHbIE CBOMCTBA BELLECTB. VIOHHbIE peakumm B BOAHLIX pacTBopax. ['mgponms conen.

32 KomnnekcHble coeamHeHnsi. KoopanHaumoHHasa Teopus BepHepa.

33 O6pasoBaHne U CTPOEHME KOMMIEKCHBLIX COEANHEHUN.

34 lMoBegeHne KOMMNNEKCHbLIX COeAMHEHNI B pacTsopax. Iunccoumaums KoMNeKCHbIX coeanHeHnin. MpoYHoCcTb
KOMIMJTEKCHBIX NOHOB 1 KOHCTaHTa HECTOMKOCTH.

35 OKMCNNUTENBHO-BOCCTAHOBUTENbBHbIE peakumn. BaxHenwme okncnutenn n BocctaHosutenu. Tunosl OBP.

36 CocrtaBneHue ypasHeHuii OBP.




OnekTpogHbie NnoTeHuuansl MeTanno. CTaHOapTHLIA 3NEKTPOAHLIN NoTeHuuarn. YpaBHeHne HepHcTa. Psa

37 CTaHLapTHbIX 3NEKTPOAHbIX MOTEHLMANOB.

38 XUMMYECKUE UCTOYHUKN TOKA. [ManbBaHUYECKUN aneMeHT. AKKyMYNATOpbl. TONMMBHbIE 3NIEMEHTHI.

39 OnekTponua. CyLWHOCTb aNeKTponu3a. AnNeKTponns pacTBopoB 1 pacnnasoB. 3akoHbl apages. MpumeHeHus
3NeKTponunsa.

40 Kopposusa metannos. Buabl koppo3mun. XuMmnyeckas Kopposus. AnekTpoxummyeckas kopposus. Metoabl 3awuTbl
OT KOPPO3UMK.

Cemectp 2

41 Bopgopog. MNMonoxeHune B lNeproanyeckon cucteme 1 CpaBHEHWE C ranoreHamu v WenovHbiM1M MeTannamm.
Mony4eHne B nabopatopum N NPOMbILLIIEHHOCTMU.

42 Mpapuabl Bogopoaa, Ux knaccugukaums no Tuny XmMm4eckomn CBA3MK.

43 Kucnopog. [MonyyeHue B nabopatopun 1 NPOMbILLNEHHOCTN. XMMUYECKNE CBOWCTBA.

44 OneKkTpoHHOE CcTpoeHne kucnopoga. OkmcnuTenbHble CBOMCTBA. ANNOTPONUS.

45 |O30H 1 ero 0co6eHHOCTH.

46 Okcunabl anemeHToB. Mx knaccudukaums.

47  |XecTkocTb BoAbl (MOCTOSIHHAsS U BpeMeHHas). Ee yctpaHeHue.

48 Mepeknck Bogopoaa. OkucnnTenbHO-BOCCTaHOBUTENbHbIE CBOMCTBA Nepekncu Bogopoaa.

49 ["anoreHbl. [poMbIwnNeHHbIE MeTOAbI NoNyyYeHnsa Topa, xnopa, 6poma, noaa.

50 [OnekTpoHHOE cTpoeHwue ranoreHoB. OKUcnMTenbHbIE CBOMCTBA rarioreHoB.

51 B3anmogencTteue ranoreHoB ¢ BOAOPOAOM.

52 ManoreHoBOAOPOAHbIE KMCNOTLI. VX nony4yeHne 1 cBomncTBa.

53 |CoeaunHeHUs ranoreHoB C NONOXUTENbHLIMU CTENEHAMU OKUCIIEHUS.

54 CBolicTBa xfiopa B CpaBHEHWM C 1o0AoM 1 6poMoM. Xnopo-, 6poMo- 1 nogoBoaopoabl.

55 Cepa. Xumunyeckne ceoncTtea cepbl. CXxOACTBO 1 pasnuyne B CBOMCTBAX COEANHEHUI CEPLI U XpoMma.

56 OneKTPOHHOE CTpoeHne cepbl. XMMUYECKME CBONCTBA.

57 Ceposogopog. Cynbduasl metannos. BocctaHoBuUTeNbHbIE CBONCTBA CEPOBOAOPOAHON KUCIOTHI.

58 |Oxkcuabl n kncnotel cepbl. CepHas Kncnota, ee CBONCTBA U NPUMEHEHME.

59 A30T. [NonyyeHue n npumeHeHwne. MNMpobnema dukcaumm atmocepHoro asora.

60 Ammuak. XvuMmmnyeckne CBOMCTBA, MNOMyYeHNe NpuMeHeHue.

61 Mmppa3sunH. A3oTucToBO4OPOAHAA KMcnoTa. A3uabl METanos.

62 Oxkcuabl U KUCNOoTbl a3oTa. A30THas KUCIOTa U ee OKUCNUTErNbHbIE CBOMCTBA.

63 |Pocdop. Annotponus. Mmapuabl bocdopa.

64 Oxkeunabl u kucnoTbl pocdopa. PochopHble yaoOpeHMs.

65 Okcumabl Mbllbsika U cypbMbl. X aMdoTepHbIN XxapakTtep.

66 Yrnepog. Kpemuuin. CTpoeHne anekTpoHHbIx obonodek. CTeneHn okmcneHus.

67 Oxkeugbl yrmepoga. Kncnotel yrnepoga. KapboHathbl.

68 Okcunapbl kpemHus. Keapu,. KeapueBoe cTekro.

69 PacnpocTtpaHeHHOCTb 1 qaop[vla HaxoXgeHuns antoMuHnsa B npupoge. CBOWCTBA, NofydYeHne u npuMeHeHne
antoMVHUA U ero CoeanHEeHNN.

70 OnemeHTbl IA rpynnbl. MNonyveHune, B3aumogencteme ¢ Bogon. Okcmapbl, NepoKCUabl U rMOPOKCUMAbI LENOYHbIX
MeTasnsos.

71 Megb. MeTannyprus megn. XapaktepucTmka XMMUYEeCKUX CBOMCTB.

72 LinHk, kagmuia, pTyTb. OKCnabl U rMQPOKCUabI LIMHKA.

73 Moarpynna tutaHa. Okcuabl, rmgpokcuabl, ampoTepHOCTb.

74 Xpom, monnbaeH, Bonbdpam. MonydeHue. NpumeHeHne. Baaumogencteme ¢ KMCnoTamu.

75  |Okcuabl U rMAPOKCUMAbLI XpoMa. XpoMOBas 1 XpOMUCTas KUCMOTbI.

76 PaBHoBecue xpomat 1 guxpomat MoHoB. OKUCAMUTENbHbIE CBOMCTBA XPOMATOB M AUXPOMATOB.

77 MapraHeu,. lNony4yeHune, xummn4eckme cBONCTBa.

78 |CoeanHeHusa mapraHua C pasnnyHon cTeneHbto okucreHus. OKMcnuTenbHble CBOMCTBA NepMaHraHaToB.

79  |CemenctBo xenesa. Okcuabl n rugpokeuabl. depputsbl n deppathbl.

5.2.2 TunoBble TeCTOBbIe 3a4aHUA

He npeaycmoTpeHo

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

BapuraHTbl TMNOBbLIX NPAKTUYECKMX 3a4aHNN HAXOASATCA B NPUIOXeHUN K gaHHon P




5.3 MeToanyeckue matepuarnsbl, onpegensilolyme npoueaypbl oLleHUBaHUA 3HaHWW, YMeHUIW, BNaAeHU (HaBbIKOB
1 (MnKN) NpPaKTUYECKOro onbiTa AeATENbLHOCTH)
5.3.1 YcnoBus gonycka oby4arowierocsi K npoMexxyTo4yHoM aTrectauMu U NopsaAoK NMKBUAALMY akaaeMmyeckomn

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 +

NncbmeHHas

KomnbroTepHoe TecTupoBaHune

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

» BO3MOXHOCTb Nonb30BaThCA CNpaBoOYHbIMU Tabnmuamm, KanbKynsaTopom;
* 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

pmHByg H., SpHLWo A.

Xumus 3MeMeHTOB
(OnekTpoHHbIN pecypc) : B 2

Mockga: JlabopaTtopus

https://ibooks.ru/read
ing.php?

T. T. 1/ nep. ¢ aHrn. — 4-e M 2018 short=1&productid=3
n3gaHue (an.). — (Jlyywwmn 3HaHmn 73242
3apy6eXHbI Y4EOHUK)
MpmHByA H., SpHLWoO A. [Xumusa 3IEMEHTOB https://ibooks.ru/read
(OnekTpoHHbIN pecypc) : B 2 . ing.php?
T. T. 2/ nep. ¢ aHrn. — 4-e Mocksa: J'Ia60_pampvm 2018 short=1&productid=3
n3gaHue (an.). — (Jlyywwmn 3Hanu 73243
3apy6eXHbI Y4EOHUK)
lN'ypos A.A. v ap. Xumus y4yebHuK  ans https://ibooks.ru/read
BbICLLNX y4eOHbIX 3aBegeHuni| Mocksa: MI'TY nm. H.O. 2017 ing.php?
baymaHa short=1&productid=3
64009
6.1.2 lononHuTenbHas y4yebHas nutepartypa
Boctpukoea, I'. 1O. Xumus Mocksa: Avi M Ap Meana 2021 ggprlj%ve)/vg;éari(t)&lrsh
CKOpuK, H. A.,|Heoprannyeckas xumusa:[  Tomck: N3paTenbckuin http://www.iprbooksh
Bopwuro, J1. M.,|nabopaTopHble, [om Tomckoro 2018 op.ru/109048.htmi
KopoTtyeHko, H. M. ceMuHapckue " rocyapcTBeHHOro
npakTnyeckue 3aHatus. T.2 yHMBEpPCUTETA
PasmaHoBa, B. E. Xumus TromeHb: N3gaTenbcTBO 2019 http://www.iprbooksh
«Tutyn» op.ru/107613.html
Kupunnos B. B. TeopeTudeckue OCHOBbI Cankr-MeTep6ypr: http://publish.sutd.ru/
TEXHOJIOTUN HEOPraHNYECKNX crerynTa ) 2020 tp_ext_inf_publish.ph
BELLECTB p?id=2020290
MudpTaxoea, H. .,|Obwan n HeopraHuyeckas KasaHb: KazaHckui http://www.iprbooksh
Metposa, T. M. xumus. Teopusa n npaxkTuka HaLUMOHarbHbIN op.ru/109527 .html
nccnenoBaTenbCKUm 2019
TEXHOMOrMYeCKuii
yHUBEpCUTET
lNyceBa, A. @.,|Heoprannyeckas XUMUS: http://www.iprbooksh
banguHa, Jl. W.,|xummns s-, p- n 3d-anemeHToB EkaTepuHbypr: op.ru/106464.htmi
KoyeToBa, H. A. MN3paTenbcTBO 2018
ATtmaHckmnx, W. H. Ypanbckoro yHusepcuteTa
'yceson, A. .
AbpamoBa E. C.,|Xumus. Xnmundeckas http://publish.sutd.ru/
BorniTtoBa H. B.,|[kuHeTMKa w©n  xmMmmnyeckoe . tp_ext_inf_publish.ph
KonecHukoea O. A.,|paBHoBecue Cri6.: cneryna 2017 p?id=2017636
MynbumH M. H
YpsgHukoea, M. H.|Xummus B  3agavax u| Tambos: TamboBckui http://www.iprbooksh
YpsagHukos, A. A. YNPaXHEHUsIX: B 2 4acTsX. rocy4apCTBEHHbIN 2019 op.ru/109780.html

Y.1. O6bwas 7]
HeopraHuyeckasi Xumust

yHuBepcuTeT umenm I.P.
[epxaBuHa




Hectepos, A. A., basiH,[Xumna  anemeHToB  14-1 PocToB-Ha-[oHy: http://www.iprbooksh
E. M., PoibanbyeHko,|rpynnbl (aToMHble CBOWCTBA,| W3patenbctso KOXHOro 2018 op.ru/87519.html
U.B. XUMUSA NPOCTbIX BELLECTB U denepanbHoro

COeVHEHWN) yHMBepcuTeTa
LiseTkoB, . C.,|Obwasa  xumuda:  OCHOBBI EKaTEDUHBVDI http://www.iprbooksh
AkceHoBa, T. B. XUMUYECKON TEPMOANHAMUKU M3,anF;nbc)T/g6 2017 op.ru/106469.htmi

M KMHeTMKM:  Teopus  u|,

YIPaXHEHNS panbCKOro yHnBepcuTeTa
Ckopuk, H. A., Bopuno, |HeopraHudeckas xumusa:l  Tomck: MapaTtenbckui http://www.iprbooksh
J1. 1., KopoTtyeHko, H.|nabopaTopHble, [om Tomckoro 2018 op.ru/109047.htmi
M. ceMunHapckue n rocy4apcTBEHHOIo

npakTnyeckme 3aHatums. 1.1 yHUBepcuTeTa
Bacunesckas, E. W.,|Heopranuyeckasa xumusi M p 6 - http://www.iprbooksh
Ceuko, 0. n., WMHCK. FecnybrnkaHckum op.ru/93429.html
LLeBuosa, T. J1. MHCTUTYT 2019

npodeccnoHanbLHOro
obpasoBaHus (PUMO)

AbpamoBa E. C.,|Xumwus. Teopus http://publish.sutd.ru/
Bontosa H. B.,|anekTponutnyeckomn . tp_ext_inf_publish.ph
KonecHukosa O. A.,|auccoumaumn. MNoHHblE Cre.. Cnerynta 2017 p?id=2017634
MynbumH M. H peakuuu. M'mgponus coneu

6.2 MNepe4yeHb npocdeccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHbIX CUCTEM

1. MHpopmaumoHHas cuctema «EgnHoe okHO goctyna k obpasoBaTernbHbIM pecypcam» [ONeKTPOHHbIA pecypc).
URL:http://window.edu.ru/.

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

3. OnekTpoHHasa bubnunoteka y4ebHbix nagaHun CreryrnTa: hitp://publish.sutd.ru

4. EpuHbIi  nopTan  WHTEpHeT TecTupoBaHua B cdepe obpasoBaHus [ONEKTPOHHLIA  pecypc].
URL:http://www.i-exam.ru/.

5. Martepuanbl MHdopMaunoHHo-obpa3oBaTenbHON  cpeabl  3aovHoM  ¢hopmbl  0Byyenus  CHGIYMTO
[BnekTpoHHbIN pecypc]. URL:http://sutd.ru/studentam/extramural_student/.

6.3 MNepe4yeHb NULEH3NOHHOIO U CBOBOAHO pacnpoCcTpaHAeMoro NporpamMmmHoro oéecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnncaHue maTepuanbHO-TEXHUYECKOMN 6a3bl, HEO6XoAMMOW ANA OoCcyLlecTBNEeHNA obpa3oBaTenbLHOro
npouecca no gucumnnuHe

JNaGopaTopHble 3aHSATMSE CO CTyAEHTaMu MPOBOASTCA B CMeLManusnpoBaHHbIX MOMeLLeHnsIX kadenpsb,
060pyA0BaHHBIX XUMUYECKON MOCYAOM, XMMUYECKUMU peakTMBamu, U3MepuTenbHbIMU npubopamu (TepmomeTpbl, pH-
MEeTpbl, BECbI), AUCTUINATOPOM, CYLUMIIbHBIMM WKadgaMu, MydenbHON NeYbio, KOMMbIOTEPOM.

Ayautopus OcHalleHune

MynbTuMeauiiHoe obopyagoBaHue, creumanuanpoBaHHas mebenb, JocKa
TNeKumoHHas Y. 1l pya ) 1} p » 8
aygutopusi

CneuvanuanposaHHas meGenb, Aocka
YyeGHas ayautopus




MpunoxeHue

pa6oqel7| nporpamMmmbl QUCUUNITNHBI O6was n HeopraHnyeckas XMMmnsi

HaumeHogaHue OUCYUNMIUHbI

no HanpasneHuto noarotoskn _18.03.01 Xumnyeckas TeXHONOr1s

HaumMeHoBaHwue Ol (npocunsa): _HaHouHxeHepusi, KoMNo3WUTbl M GuoMaTepuansl

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

:jgn YcnoBusl TUNOBLIX NPaKTUKO-OPUEHTMPOBAHHbLIX 3a4aHun (3agady, KencoB)

1. HanuwwTe hopmynbl KUCAOT, aHrMapuaaMn KOTOPbIX CNYXXaT : a. OKcuA asoTta
(11,) b. okemg umpkoHms (1V). HanuwuTe HasBaHMs 3TUX KUCHOT, a Takke
dopMyIibl U HAa3BaHWS UX COMEN C Kanmem 1 MarHueM.

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. Onpegenvte
Mo 3NEKTPOHHOW KOHMUrypaLmmn, B Kakom nepuoge, rpynne, nogrpynne
HaxoguTcs anemeHT Ne26. CpaBHuTe Baluu BbIBOAbI C MOSIOXXEHNEM 3TOrO
anemeHTa B Neprogmyeckon cucreme.

4, Ncnonb3ysa metog MO anpegenute nopsgok CBA3w mexay atomamu B noHe CF-
N BO3MOXXHOCTb CYLLECTBOBAHWS 3TOr0 MOHA.

5. Onpepgenute KONMYECTBO Tenna, Bbigensawoweecsa npu cropaHumn 150 7 aTuneHa
(H.y.).

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

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

8. M3 conennt NazHPO4, NaH2PO4, NasPOs BbibepuTe Hanbornee ruaponmM3oBaHHyto,
0N Hee HanuwwnTe peakumio rmaponmsa u yKaxnte xapaktep cpeabl.

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

10. | Ckonbko xfiopuaa Kanusi U CepHON KUCNOThbl TpebyeTcs AN NonyyYeHus 7 Kr
36%-01 consiHow KMCNOThbI, €cny NoTepu coctaBnaT 5%7?

11. | OnpeaenuTb Maccy nupuTa, cogepxawiero 65% FeS2, Heobxogumoro ans
nonyyexuns 150 kr 96%-o cepHON KUCMOTbI.

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

13. | K pacTtBopy, cogepxawemy 15 r ruapokcnaa Hatpus gobasunm 8,15 r POCls.

Kakue BelLecTBa 1 B KakOM KONMYECTBE UMEIOTCH B nonquBmeﬂc;I cmecu?

MpunoxeHune
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