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1 BBEQEHWUE K PABOYEN NMPOrPAMME OUCLUMNIUHBI

1.1 Uenb aucumnnuubl: CchopmumpoBaTb KomneTeHuun obyyatolerocs B o6nact UCNONb30BaHWS 3HAHWUIN O
CTPOEHMM BeLlecTBa, NPUPOAE XUMMYECKON CBA3M B PasfMyHbIX Knaccax XMMUYECKUX COeAMHEHW AN NMOHMMaHus
CBOWCTB MarepmanoB U MexaHn3Me XMMNYECKNX NPOLLECCOB, ANS peLleHns NpodecCnoHanbHbIX 3agay.

1.2 3agayun OUCUMUNNVHDI:

* pacCMOTPETb CTPOEHME BELLECTB 1 NMPUPOAY XMMUYECKUX CBSA3EN B HUX HA OCHOBaHWW CTPOEHUS 3NEKTPOHHbIX
obonoyek aTomMOB;

* packpbITb NPUHUMMBLI B3aMMOAENCTBIS BELLECTB Y MeXaHU3Mbl XUMUYECKMX NPOLIeCCOoB;

* NoKasaTb 0COOEHHOCTU CBONCTB COEANHEHWI Pa3NNYHbIX KNacCcoB

1.3 Tpe6oBaHus K NpeABapUTEeNbLHON NOAroTOBKE oby4atrollerocs:

MpenBapuTenbHas NOAroToBKa npegnonaraeT co3gaHne OCHOBbI ANs (hOPMUPOBAHUSA KOMMETEHLUI, yKa3aHHbIX
B M. 2, NPU U3y4EHUW OUCLIMMNIINH:
OvcuunnuHa 6a3vpyeTcs Ha KOMNETEHUUSIX, COPMUPOBAHHBIX Ha MPeAbIAYLLMX YPOBHSIX 0Opa3oBaHus.

2 KOMNETEHLUUU OBYYAKOLLEIFoCA, ®OPMUPYEMbBIE B PE3YJIbTATE OCBOEHUA ONCLUIIINHBI

OlMK-1: Cnoco6eH n3y4aTb, aHarIM3npoBaTb, UCNONb30BaTb MEXaHU3Mbl XMMUYECKUX peaKLUin, NPOUCXOAALLMX
B TEXHONOrMYECKMX npoLeccax u oKpyxarLwem Mupe, OCHOBbIBasiCb Ha 3HaHUAX O CTPOEHUU BeLecTBa,
npupoae XMMMYeCKoWn CBA3U U CBOMCTBAX Pa3fMyHbIX KNacCoB XMMUYECKUX INIeMEHTOB, COeANHEHUN, BeLLeCcTB
M maTepuanos
3HaTb: TeopeTnyeckMe OCHOBbI OOLIEN WM HEeOopraHW4YecKom XUMUW U MOHUMATb MPUHLUMBI CTPOEHUSI BellecTBa U

NpOoTEKaHNSA XMMNYECKNX NPOLIECCOB
YMeTb: BbINONHATE OCHOBHbIE XMMUYECKMe onepaumm

Bnapetb: TeopeTMyeckMMU MeTodaMm OMUCaHUA CBOWCTB MPOCTbIX U CMOXHbIX BELWECTB Ha OCHOBE 3IIEKTPOHHOro
CTpOoeHna unx atomMoB U MNOJIOKEeHUA B ﬂepmo,qmqecxoﬁ cucrtemMe XUMMHUYEeCKMX IINeMeHTOB, JKCrnepuMeHTalnbHbIMU
MeTogamMun onpegeneHna cbmamqecxmx N XMMMUYECKNX CBONCTB HeopraHn4yecknx COeQNHEHUN

OlMK-2: Cnoco6eH ncnonb3oBaTtb MaTeMaTnyeckue, pusnyeckme, PU3MKo-XMMmM4eckue, XuMnyeckmne metoabl
ANA peweHns 3agay npogeccuoHanbHON AeATEeNbHOCTU

3HaTb: 3MEKTPOHHOE CTPOEHWE BELUECTB, pasfUYHble TUMbl XMMUYECKOW CBSi3W, TepmogmHamMuyeckne yHKUNK,
No3BOMsLIME CYAUTb O BO3MOXHOCTU NPOTEKAHNSI XMMUYECKMX MPOLIECCOB

YMeTb: WUCMOMb30BaTb XMMWYECKME 3aKOHbl, TEPMOAUHAMMYECKME CMpPaBOYHble [aHHble W KONUYECTBEHHbIE
COOTHOLLeHUs1 0BLLEeN 1 HEOPraHMYecKON XMMUN ANs peLleHns NpodeccnoHanbHbIX 3aaay

BnageTb: HaBblkamy paboTbl HA COBPEMEHHBIX NMPUMBOopax, NO3BOMSOLWMUX OLEHUTb (PU3UKOXUMUYECKUE XapaKTEPUCTUKU
BeLLecTB

3 PE3YJIbTATblI OBYYEHUA MO ANCUUNIIUHE

KoHTakTHas
paboTa

cp MHHoBALL. dopma

dopmbl TeKyLero
(faiil) (f:cil) (wacet) 3aHATUMA | KOHTPOnS

HavmeHoBaHWe 1 cogepxaHue pasgernos,
TeM U y4ebHbIX 3aHATUIA

Cemectp
(kypc anst 3A0)

Pasgen 1. Knaccudmkaums HeopraHn4eckmux
BELLECTB

Tema 1. XuMus Kak HayKka O BELLEeCTBaXxX U UX
npespalleHnsix. MecTo xMmum B cUCTEME
€CTECTBEHHbIX, HayK. Kpatkui
NCTOPMYECKNI OYEPK Pa3BUTUS XMMUYECKON
Hayku. Passutne xumunm B Poccun.
3HaveHne XUMUK B pasBuUTUn
npons3BoguTENbHbIX Ccun obliectea M B 2 3 4
CO3aHnKn HOBbIX MaTtepuarnos. Ponb xumun
B TEKCTUIIBHON W NErKON NMPOMBbILLIIEHHOCTH. 2 0
Xummdeckaa ¢opma OBMXKEHUS MaTepuu.
CBA3b MaTepun 1 OBMXKEHUS.
JlabopaTopHas paboTta "Knaccbl
HEOPraHW4YeCcKMx coeanHeHnn".

Tema 2. OuddepeHumaumss n nHTerpaumsi
XUMUYECKMX HayK.

Knaccudmkaums HeopraHM4YecKnx

COeMHEHUI: OKCUObl, OCHOBaHUSA, KUCHOThI, 1 4 4 ra
conm.

JlabopaTopHas paboTta "Knaccbl

HEeopraHM4Yecknx coegmHeHnn",




Pasnen 2. CTpoeHue BelllecTsa

Tema 3. KonuyecTBeHHble  pacuyeTbl
peareHTOB. ATOMHasi Macca U MaccoBOe
4yuncro N30TOMOB. OTHocUTErNbHbIE
MOJIEKYNSIPHBLIE Macchl BELLIECTB.
YpaBHeHue MeHpeneeBa-KnaneripoHa.
Onpepnenenne MOJEKYNSIPHbIX mMacc
rasoobpasHbix BewecTB. 3akoH ABoragpo u
cnegctesne mM3  Hero. Yucno  Asoragpo.
MoHaTne "mone".

JlabopaTopHass pabota "OnpegeneHve
MOIEeKynspHON Macchl Anokcuaa yrnepoga”.
3aKOHblI CTEXMOMETPUN. 3aKOH COXpaHeHMUsI
mMaTtepun. 3akOH MNOCTOSHCTBaA COCTaBa.
3aKkOH MpPOCTbIX KpPaTHbIX  OTHOLLEHWNA.
MonsipHble Macchbl 9KBMBANEeHTOB
3NEeMEHTOB " BELLEeCTB. 3akoH
3KBVBANEHTOB.

JlabopaTtopHas pabora "OnpegeneHve
3KBMBaneHTa aneMmeHTa METOAO0M
BblITECHEHNS"

3.K

Tema 4. CrpoeHue BeuwectBa. CrtpoeHue
aToma.

Wccneposanusa, npegwecTByloline CO3daHuio
COBPEMEHHOW  Teopunm CTPOEHUs  atoma:
OTKpbITUE ANEKTPOHa, OTKpbITUE
pagnoaKkTMBHOIO pacnaga 3MNEeMEHTOB.
CtpoeHne atoma. PabGotel Pesepdopga no
nccrneaoBaHuio paccesHus o-4yacTtuy,
BelecTBamn. Mogenb atoma no Pesepdopay,
HECOCTOSATENBbHOCTL 3TON MOAENM.
OnTtuyeckne cnekTpbl anemeHToB. CnekTp
Bogopoda (cnektpanbHble cepun banbmepa,
Jlamana, T[laweHa, T[ldyHoa). KeaHTOBbIN
XapaKTep MOrMOWEHNA U U3IYyYEHUSA SHEPTUN.
YpaBHeHue NnaHka.

Teopua ctpoeHuss atoma bopa. [lloctynaTtsl

Bopa.

MonsaTne o KBaHTOBOW MexaHuKe.
KopnyckynsipHo-BonHoBasi npupoaa
3MNeKTpoHa.

YpaBHeHne pge bponna.  CooTHoweHue
HeonpeaeneHHocTen "enseHbGepra.
KBaHTOBOMEXaHU4eckoe oObsCHeHne
CcTpoeHusa atoma. KBaHToBble Yncna. ATOMHbIE
opbuTtanu, MHOrO3MEKTPOHHbIE aToMbl.

CTpoeHue 9nekTpoHHbIX 060rIo4eK aToMOoB.
MpuHumn Maynu. Mpasuno lNyHga. [Npasuno
Kneukosckoro.

ra




Tema 5. Mepunogunyeckmi 3aKOH
0.N.MeHoeneeBa M 3NeKTPOHHOE CTPOEHME
atomoB. OTKpbITME NEPMOAMNYECKOrO 3aKoHa
O.WN.MeHpeneesa. [lepuoguyecknin  3aKoH
0.N.MeHoeneeBa Kak OCHOBa  pasBuTUSA
€CTECTBEHHbIX Hayk. CoBpemMeHHas
dopmMynMpoBKa  NepMoamMveckoro  3akoHa.
lMepuoanyeckasa cuctema 3MEMEHTOB M ee
CBA3N co CTpOEeHuem aToma.
MocnepoBaTenbLHOCTb 3anonHeHus
3MEeKTPOHHbIX obonovek atomoB. CTpykTypa
nepnmoanveckon CUCTeMbl: mepuogpl, rpynmnebl,
noarpynnbl. M3meHeHne CBOWNCTB B
nepuognyeckon  cucteme  (BepTuKanbHas,
ropu3oHTanbHasi U guaroHanbHas aHanorum).
Paguycbl aTOMOB 1 MOHOB. QHEPIMS MOHMU3ALMN
aToMOB, CpoacTBo K 3NEKTPOHY,
3MEeKTPOOTPULATENBHOCTb. MepcnekTuBbl
pas3BuTUSI NEPUOANYECKON CUCTEMBI.

Tema 6. Xumnmyeckass CBA3b W CTPOEHME
MOJIEKYI.

Uctopus pas3BUTUS npeacTaBneHnn o
BaNeHTHOCTM U MpUpoae XMMWUYECKON CBSA3WN.
KonunuyecTBeHHbIE XapakTePUCTUKN XMMUYECKOM
CBA3W:  ONIMHA  CBA3W, 3HEpPrust  CBA3N,
BarneHTHbIE YrIbl.

KoBaneHTHas cBA3b. CBOWCTBA KOBaneHTHOWN
CBSA3X:  HACbILLAeMOCTb,  HanpaBIIEHHOCTb.
MeTon BaneHTHbIX cBa3el. [0Ba MexaHu3ma
obpasoBaHus cBA3n. Mbpuamsaums aToMHbIX
opbuTanen. Tunbi rmépugmsaumu.
Jlokann3oBaHHasA 1 HenokanM3oBaHHasi CBA3W.
OCHOBHbI€ NOMOXEHMA METOAA MOMEKYNAPHbIX
opbutanen (MO) Ha npumepe NpocToro metoaa
MO Xiokkens. CasasblBatoLme 7]
paspbixnsowme MO. NpumeHeHne metoga MO
K Morekynam, o0pa3oBaHHbIM M3 aToOMOB
3MIEMEHTOB MEpBOro M BTOPOro nepuoaos
cuctembl anemeHToB. CpaBHeHne metogos BC
n MO.

Tema 7. MexmonekynsapHoe B3aumMogencraue.
ArnekTpocrarnyeckoe B3aMMoaencTeme
Monekyrn. [ucnepcnoHHoe, OpUEHTALMOHHOE U
WHOYKUMOHHOE  B3aMMOLEWCTBME  MOJIEKYI.
[JoHOpHO-aKuenTopHoe B3aMMOAENCTBME.
BooopogHasa cBa3b. BnusHue BogopoaHoWn
CBA3NW Ha  (PM3MKO-XMMUYECKME CBOWCTBA
BELLECTB.

Tema 8. KoHOeHcuMpoOBaHHOE  COCTOSIHWE
BellecTBa.

ArperatHoe COCTOSIHME KakK nposiBNeHune
B3anMOOENCTBUN Mexay yacTmyamm
BewectBa. Kpuctannuyeckoe  COCTOsIHME
BellecTBa. MloHHas, aTOMHast U MonekynsapHas
Kpuctannmyeckme pewetkn. MeTtannuyeckas
cBA3b. [1pOBOAHWMKM, MONYNPOBOAHWKA U
ONINEKTPUKN.

27,75

ra




Pasgen 3. lNpeBpalleHne BewwecTB

Tema 9. DHepreTuka XMMNU4EeCKMX NPOLLECCOB.
BHyTpeHHAs 3Heprus M sHTanbnuda. OK30- U1

3HOOTEpMUYECKNE peakuuu.
Tepmoxummyeckne  ypaBHeHUsa.  TennoBble
adppekThl Pa3nnyHbIX NpoLLeCCoB.

CrangapTHble TennoBble 3ddekTbl. 3akoH
lecca wu cnegctBuss w3  Hero. [lpumepsl
npuMeHeHns 3akoHa lecca Ons BblYMUCIEHMS
TennoTt obpa3oBaHMsi BELLECTB. 3HTANbMUNHBIX
XapaKTePUCTUK pasnuYHbIX NnpoLieccoB
(obpazoBaHus, cropanusi u T.4.).

MoHsTMe 006  aHTponun.  CraHgapTHble
SHTPOMMU. VI3MEHEHNE SHTPOMUUN B Pa3fnYHbIX
npoveccax. QHTPONUSA U NEPUOLNYECKNIA 3aKOH.
MoHsaTne 06 aHeprumn M'mbbca n ee n3meHeHne
Kak  Mepbl  PeaKkuMOHHbIA  CMOCOOHOCTW.
OHTanbMUUHBIA N SHTPOMUIHBLIN  chbakTopbl
npoueccoB. TepMoguMHammyeckas  oLeHKa
BO3MOXHOCTM NPOTEKaHUS npoLecca.

3,K

Tema 10. Xumundyeckasi KNHeTUKa.

CkopocTb peakuumn. CKOpoOCTb peakumm B
FTOMOTr€HHbIX W  FEeTEPOreHHbIX  CUCTemax.
3aBUCMMOCTb CKOPOCTM XMMUYECKOW peakumm
OT pasnuyHbiX akTopoB. 3akoH OencTeus
mMacc. KoHcTaHTa ckopocTn. MonekynsapHOCTb U
nopsgok peakumum. 3aBUCMMOCTb  CKOPOCTM
peakumm o1 Temnepatypbl. [MpaeBuno BaHT-
loddha, ypaBHeHne Appenuyca. [NoHsaTue o6
aKTMBMPOBaHHOM KoMMnekce. OHeprus
aktmeauuun.  LlenHble  peakumn.  Pabotbl
H.H.CemeHoBa " H.M.OmmaHyans.
OcobeHHOCTN  KaTanUMTUYECKUX  MNPOLIECCOB.
[OMOreHHble U1 reTeporeHHble MnpoLecchl.
OnemeHTbl TEOpUN KaTanmaa.

JlabopaTopHas paboTta "3aBMCMMOCTb
CKOpPOCTU XMIMUYECKOWN peakunn oT
KOHLLeHTpauumun".

Tema 11. Xumnyeckoe paBHOBECHE.
Heobpatumble un obpaTvmble  MpoLEecChI.
OuHamunyeckoe paBHOBecCHe. KoHcTaHTa
paBHOBECUS B TOMOFEHHbIX W reTeporeHHbIX
cucremax. CBsi3b KOHCTaHTbl pPaBHOBECUSI C
n3ameHeHneM aHeprum [ubbca B peakumn.
CwmelleHne paBHOBECUMS MPU  U3MEHEHWUU
YCIoBui. MpuHUMN NpOTMBOAENCTBUS
(NpuHUMN Jle-lLlaTtenbe).Ucnonb3oBaHune
3aKOHOMEPHOCTEN XMMWYECKOW KUHETUKU W
OMHaMMYecKoro paBHOBECKS npu
COBEpPLUEHCTBOBAHUU XVIMUKO-
TEXHOSOrMYECKNX npoLeccoB B
NPOMBILLIIEHHOCTM U TEXHOIOTUSIX.
JlabopaTopHas paboTa "Xumnyeckoe
paBHoBecue"

ra

Wtoro B cemecTtpe (Ha kypce anst 3A0)

17

17

73,75

KoHcynbTaumm n npomexyTovHasi attectaumst
(Bauer)

0,25




Pasgen 4. lncnepcHble CUCTEMBI

Tema 12. OCHOBbI (PU3MKO-XMMNYECKON TEOPUU
pacTteopoB. CBONCTBa pacTBOPOB.

Knaccudukaums OncnepcHbIX cucTem.
O6pasoBaHue WNCTUHHbIX pPacTBOpPOB.
M'mopaTtHas Teopus pacTBOpPOB

O.N.MeHgeneeBa. TennoBble 3¢eKkTbl npu
pactBopeHun. BrusHne Temnepatypbl Ha
pacTBOPUMOCTb BELLEeCTB. 3aBucuMocTb
pacTBOPMMOCTU ra3oB OT JaBMEHUS.

Mpasuno [leHpu. BsanmHas pacTBOPUMOCTb
OBYX XungkocTen. 3akoH pacnpegeneHus.
HeHacsblLLeHHbIe, HachblLLEHHbIE n
nepecblLLeHHbIe pacTBOpPbI.

Cnocobbl BblpaXXeHust KOHLEeHTpauuu
pacTBOpPOB: npoLeHTHas, MOrnsipHas,
MonsnbHas, HopMmarnbHasi, MOflbHbIE 40NN,
CeolicTBa pa3baBneHHbIX pacTBopoB
HeanekTponutoB. Ocmoc. OcmoTuyeckoe LaB
-neHune. YpaeHeHne BaHt-lodda. [JaeneHue
HacbILLEHHOro  Mapa  pacTeopuTens  Hag
pactBopoMm. 3akoH Paynsa. [oBblweHne
TemnepaTypsbl KMneHus pacTBopoB "
NMOHMXEHME TemrnepaTtypbl MX 3amMep3aHus.
O6ynNMOCKOMMYECKMA N KPUOCKOMUYECKUI
MeTOoAbl onpefeneHns MOMEKYnspHbIX Macc
pacTBOPEHHbIX BELLECTB.

3,K

Tema 13. DnekTponuTuyeckas auccoumaums u
WOHHbIE MPOLIECChI.

Teopusa  3NeKTPONMTMYECKON  AuccoumaLmun
AppeHuyca. Pornb Monekyn pacTBopuTensl B
npouecce pacnaga SMeKTPONMTOB Ha WOHbI.
[unanekTpunyeckas NPOHMLIAEMOCTb "
MOHM3MNPYIOLLAs CNoCOBHOCTL PacTBOPUTENS.
CunbHble 1 cnabble anektponuTbl. CTeneHb
auccounaunn. VI30TOHUYECKUN KO3 PULIMEHT.
MpumeHeHue 3akoHa [EeWCTBYIOLLMX Macc K
pacTBopaM 3MnekTponuToB. 3aKkoH pa3baBneHns
OctBanbaa. BnusHne ogHOMMEHHOrO MOHA Ha
auccoumaunto cnaboro anekTponuTa.
KoHcTaHTa auccoumaunm cnabbix
anektponuToB. CTyneHyatas aguccoumauus.
Kaxylwasics crteneHb guccoumaumm CusbHbIX
anektponuTtoB. [loHATME 00 aKTUBHOCTW.
MoHsTMe 06 WMOHHOWM cune  pacTeopa.
3aBUCMMOCTb Ko3adphuLmMeHTa aKTUBHOCTM OT
WOHHOW cunbl pacTBopa. VIoHHble peakunn.
JlabopaTopHas pabota "oHHble peakuumn”.
YCnoBusi CMELLEHUS] MOHHbIX pPaBHOBECUNA.

MpounseeneHus pPacTBOPMMOCTH.
OneKkTponMTuU4eckas auccoumaumsi  MOSeKyrn
BOAb!: NOH TMAPOKCOHMS, NOHHOE
npounsesegeHve BOAbl. BopopogHbin
nokasatenb - pH.  KncnoTHO-OCHOBHbIE

nHaukatopbl. bydepHbie pacTBopbl.
M'moponna conen. CrteneHb mmaponusa, ee

3aBNCUMOCTb oT KOHLeHTpaLmm n
Temnepatypbl. KoHcTaHTa rmaponuaa.
Pasnu4yHblie cnyyan rmgponusa. Heobpatumeblii
rmaponms.

CoBpemeHHasas Teopusi KUCIMOT U OCHOBaHWUMA.
MpoToHHas Teopus. Kucnotbl 1 OCHOBaHMS Mo
Jlbtoncy. TloOHATME O KECTKMX W MATKUX
KMCNOTax U OCHOBAHUSIX.

JlabopaTopHas pabota "lNMaponus conen”




Tema 14. OkMcnMTENbHO- BOCCTAHOBUTESbHbIE
npouecckbl. OCHOBbI 3NEKTPOXUMUN.

BaxHenwmne okncnutenu un BOCCTAHOBUTENW.
3aBUCMMOCTb OKUCNUTENbHO-
BOCCTAHOBUTENbHbLIX CBOWCTB BELLUECTB OT
NnonoXeHns 00pasylnX WX SMEMEHTOB B

nepmoamn4eckon cucrteme. CocTtaBnexue
ypaBHEHUI OKUCIUTENbHO-
BOCCTaHoOBUTENbHbIX peakumii (OBP). MeToapl
3NEKTPOHHO-NOHHbIX ypaBHEHUIA.
Knaccndmkauna OBP:  mexmonekynsipHble,
ONCNpOnopLMOHMPOBaHNS n BHYTPU-

MOSEKYNSPHbIE.

IMpnmeHeHne BOCCTaHOBUTENEN N OKUCIIUTENEN
AN KpaweHns KyboBbIMM KpacuTensmm n B
NPoOn3BOACTBE BOMOKOH.

anbBaHWyeckue anemeHTbl. BogopoaHbIn
anektpog.  CraHgapTHble  OKUCIUTENbHO-
BOCCTaAHOBUTElbHbIE noTeHumarnbl.
OneKkTpoaBMXYyLLas cuna (3OC)
ranbBaHW4eckoro anemeHTta. lVcnonb3oBaHue
OKMUCINNTENbHO-BOCCTAHOBUTESNbHBIX
noTeHLMarnoB Ansa npeackasaHns BO3MOXHOCTU
npotekannst OBP.

OnekTpoaHble NOTEHUManbl METANOB.

3aBUCMMOCTb OKNCNUTENBHO-
BOCCTaHOBUTENbHbIX noTeHUnanos oT
KOHLIeHTpaumm peareHToB. YpaBHeHne
HepHcrTa.

AnekTponua Kak OKUCIUTENBHO-

BOCCT@HOBMUTENbHbIA  NpoLecc. JOnekTponua
pacnnaBoB U BOAHbIX pacTBOpoB. [lonyveHune
rmnoxnoputa HaTpus  Mpu  3MeKkTponuae
pacteopa NaCl.

Kopposus meTannos, MeToabl 3aLlnTbl OT Hee.
JlabopaTopHas pabota "OkucnntenesHo-
BOCCTaAHOBMUTESbHbIE peakumn".




Tema 15. KomnnekcHble coeanHeHus.
KoopanHaunoHHas Teopusi A.BepHepa u ee
pasuTue. KomnnekcoobpasoBaTenb, NUraHasbl,
KOOpAMHALMOHHOE 4ymcno
KoMnrekcoobpasoBaTtensi, KOOpAVUHALMOHHAas
€MKOCTb nuraHga. BHyTpeHHAss u  BHeELUHAs
chepa KOMMNMNEKCHOro COeaMHEHUS.

O6wWue cBorcTBa KOMMIIEKCHBIX COEOVUHEHUN,
nx Knaccudmkaumsi " HOMeEHkKaTypa.

N3omepus KOMMMNEKCHbIX COeVIHEHUNA.
BsanmHoe BNMsiHUE nuraHaos.
3aKoHOMEpPHOCTb TpaHCBMUSHMSA no

N.N.YepHsaeBy. XenaTHble COEOMHEHUS, WX
ocobeHHocTb. OObsicHeHMe o6pasoBaHusa u

CTPOEHUS KOMIMIEKCOB c MOMOLLIbIO
3MEeKTPOCTaTUYECKNX npeacTaBneHui.
KBaHTOBOMEXaHUYeCKME MeToabl TPaKTOBKU
XUMUYECKOM CBA3M B KOMMIEKCHbIX

coeanHeHnsax. MeTon BaneHTHbIX CBSA3EN.
BHelwwHee 1 BHYTpMOpOMTanbHbIE KOMMIEKCHI.
lMoHsATME O Teopun KPUCTaNNIMYECKoro Mnonsi.
B3aMmHOe pacno—noxeHne nMraHgoB U
aTOMHbIX opOuTanen komnnekcoobpasoBartens
B OKTA34pUYEcKOM W TeTpasgpuyeckom mnone
NUraHgoB: CNEKTPOXMMUYECKUIA PSih NUraHaos.
BbICOKO- ¥ HM3KOCMMHOBBIE  KOMIMIIEKCHI.

Okpacka KOMIMMEKCOB. Bknag
O.V.MeHpeneesa, J1.A.Yyraesa,
N.N.HepHseBa, A.A.lpuHbGepra, HO.H.
KyKkyLukmHa B XMMUIO KOMMJIEKCHBIX
COeaNHEHUN.

Ouccoumnaumss  KOMMMEKCHbIX — COEAMHEHWIA.
KoHcTaHTa HEeCTOMKOCTU KOMMMEKCHOrO MOoHa:
cTyneH4yatas M obwas KoHcTaHTa. dakTopbl,
BIUSIIOLLIME Ha YCTONYMBOCTb.

JlabopaTopHas pabota "KomnnekcHble
coeanHeHus".

15

ra




Paspgen 5. Ceownctea anemeHToB rpynn IA — VA

Mp

Tema 16. OnemeHTbl VA rpynnbl

A30T. BogopogHble coeanHeHnst a3oTa.

A3oT B npupoge. lMonydeHne 4mctoro asora.
OHeprma  guccoumaumym  Monekynbl  asoTa.
O6Lan xapaKkTepucTnKa XMMNYEeCKMX CBONCTB.
Ammunak.  [MpomblwneHHble  MeToabl  ero
nonydexHusi. B3aumopencteme C  BOAOM.
'Mapokeng aMmMOHUSA, MOH aMMOHUS.

Peakunn okucrneHms ammmaka.
B3saMmogencteme ammmnaka C MeTannamu.
Amuapl, UMUAbl, HUTPUALI METAIOB.
vapasuH. CTpoeHve  ero  MOrneKynbl.
Xumnyeckne ceonctBa. A30TUCTOBOOOPOAHAs
KMcnoTta, asugbl MeTannoB. [MOPOKCUMMIaMUH.
"anoreHngbl asora.

KucnopogHble coeguHeHuns asora.
JlabopaTopHas pabota "A3oT".

Okcuabl a3oTa, uX CcBoOMCTBAa. A30TUCTas
Kucnora, ee OKUCNNTENbHO-
BOCCT@HOBMTENbHbIE  CBOWCTBA.  HWUTpuUTHI.
A3oTHaa kucnota. OkucnuTenbHble CBOWCTBA
a3oTHoW. [lpuMeHeHMe a30THOW KWUCIOThbl B
TEXHUKE.

MpombILLNEHHbIE METOAbLI NOMYYEHNS a30THOM
KMCNOTbI.

docdop, MblLbSK, CypbMa, BACMYT.
MpupoaHbie coeguHenus. MNonyyeHne NpocTbixX
BELLECTB. AnnoTponus. MpumeHeHne
docdopa, Mbillbsika, BACMYTa B TEXHUKE.
OkucnutenbHble Yncna. Pocdmabl, apceHngbl,
aHTUMOHMAbl metannos. mapmapl docdopa,
MblLWbsiKa, CypbMbl. IOH dpochonHms.

Okengpl. MpumeHeHne okecmnpa doccopa (V).
Kucnotel docdopa (lll) n doccopa (V).
Okenapl Mbllwbsika 1 cypbMbl. X amdpoTepHbIn
xapaktep. OcCHOBHble CBOMCTBaA OKcMAa
sucmyta (lll). NMpo—mnaeogHblie Bucmyta (V).
OkucnurensHble " BOCCTaHOBUTESbHbIE
CBOWCTBA COEAMHEHUN MbllbsKa, CYpbMbl,
BMCMYTA.

ManoreHngbl ocdopa, MbIWbSKa, CYypbMbl,
BMCMYTA.

doccopHble yaobpeHus.

JlabopaTopHas pabota "CoeanHeHus azorta".




Tema 17. SnemeHTs! IV rpynnbl

Yrnepog, KpeMHUN.

Yrmepogq B npupogde.  Anmotponuyeckue
Mogmncpukaumm yrnepoga. Wx TexHudeckoe
3Ha4eHue.

MpupoaHble coegmHeHus KpemHus. NonyyeHne
B Buae npocTtoro BeulectBa. [NpumeHeHve B
TEXHUKE.

CTpoeHne amneKTpoHHbIX 06orodYek aTtomoB.
3HavyeHne OKNCNNTENbHBIX YNCEN.

Okeung yrnepoga (1. MonyyeHue.
B3aumopencTteme c¢ ranoreHamu. KapGoHWnbl
mMeTannoB. [NpMMeHeHne MOHOOKUCK yrriepoaa
B Ka4ecTBE BOCCTAHOBUTENSA B METanmypruu.
Okeng yrnepoga (IV). dusmnyeckne ceoncrea.
MpumeHeHne B TexHuke. Kucnotel yrnepopa
(IV). KapboHatbl. Peakumsi camookucneHus-
CaMOBOCCTaHOBMEHUSA MOHOOKUCH Yrnepoaa.
JlabopaTopHas pabota "Yrnepoa".
Cepoyrnepoa. TuoyronbHas KicroTta.
CoeamnHeHus yrnepoga c ranoreHamm. OpeoHsbi.
CoeamnHeHus yrnepoga ¢ a3oTom. [JuumaH, ero
cTpoeHne. CuHumnbHas Kucnota M umMaHugbl.
LUnanng-moHel B KayectBe nuraHgos B
KOMMIIEKCHbIX CoeanHeEHUsX.
PoganuncToBogopogHas kucrnora.

KpemMHuin, ero npupogHble  COeAMHEHUS.
MonyyeHune kpemHus. NprUMeHeHne B TEXHUKE
NonynpoBOOHNKOB.

Okcmabl KpeMHUS, KBapL, U KBapLeBoe CTEKIO.
Kucnotel  kpemHusi, cunukatbl.  Crtekna.
PactBopumoe cTekno, ObITOBOE CTeKo,
crneumarnbHble cTekna.

Cvnuumabl metannoB. KpemHeBogopoabl. Ux

CpaBHeHue C yrnesogopogamu.
erMHeopraHquCKme coeanHeHunAd, nx
NMPUMEHEHUE.

Kapbua kpemHms. Ero nonyyeHne u
NPUMEHEHME.

"epmaHuii, 0NOBO, CBUHEL,

MpupogHble COeaMHEHUA repMaHus, OJloBa,
CBUHLA.

lMprmMeHeHne B TexHUKe. ANMNOTPONuS OfoBa.
B3saumogenctene ¢ kicnotamu.  Crenexu
OKMCNEHUS.

Okcmabl U MMOPOOKACU TepMaHnsi, OrloBa,
cBUHUA. Ix amdoTepHOCTb.
OKUCNMTENbHO-BOCCTAaHOBUTENbHbIE CBOWCTBA
coegmHeHun repmanms  (IV), onoea (I, 1V),
cuHua (Il, V).

Cynbcugbl.

anoreHngbl. OnoBoxnopucToBogopoaHast
Kkucnorta.

JlabopaTopHas pabota "OnoBo, cBuHeL".
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Tema 18. OnemeHTs! A rpynnbl

Bop, antoMuH1in, rannun, NHAUN, Tananin.
MpupoaHble coeguHennsa Gopa. lNonyyeHne B
3fIeMEHTapHOM  COCTOsiHUKU.  [MpumeHeHne
NPOCTOro BELLECTBA.

O6Lwan xapakTepmcTuka XMMNUYECKNX CBOUCTB.
Bopunapl MeTarnros. Bopoeogopoapl,
0COBEHHOCTb CTPOEHMST UX MOSEKYTI.
Baanmopenctene ¢ kucriopogom. Okeng 6opa,
SopugHble ctekna. Kncnotbl 6opa.

AnioMMHMIA B NpUpoae. Metannyprusa
antoMnHus. NpuMeHeHne B TEXHUKE.
B3anmopencTeue ¢ kucrnotamm u Lwernovyamu.
Bsanmogenctene ¢ KMCNOPOAOM M OKCUOAMMU
MeTannoB. ArnoMoTepMus.

Okeng, antoMmHus. Tvapokeua anoMuHmus, ee
aMOTEpPHOCTb. ANIOMUHATBHI.
AntomMocunukarbl, dapdop, Kepamuka,
LEMEHTHbI.

"anoreHnabl antoMuUHUS.

Mannun. Kpatkie cBegeHnss o6 uvHOMKM 1
Tannn. Pusnyeckme N XMMMYeckne CBOMCTBA.
CpaBHEHME XUMWYECKMX CBOWCTB rannus,
MHOuS,, TannMsa Cco cBolcTBamm Gopa U
antoMmnHmsa. Okcuabl U TMAPOKCUAbI.
JlabopaTopHas pabota "AntoMUHUIA".

Tema 19. Onementol rpynn 1A, 1A

Mogrpynna nutus, nogrpynna 6epunnums.
MpupoaHble coeanHeHust 3NIEMEHTOB
nogrpynnbl  nuTtunsa. onyyeHne  LWenoYHbIX
MeTannos, Mx  dm3nyeckme  CBOWCTBA.

MpumeHeHue.
B3anmopencTteue ¢ Bogon. Baanmopencraeme ¢
KMCNOpoaoM. Okeunapbl, nepokcuabl.

M'mapokcnapl WenoYHbIX METansos.
B3anmopgenctene WENoOYHbIX MeTanmoB C
BOLOPOAOM, a30TOM, CEPOW, rarioreHamu.
MpoMmbilwneHHbIe MeToAbl MOMYyYEeHUs €aOKOoro
HaTpa u egkoro kanusa. [NonyyeHue cogbl u
notaLua.

MpupoaHble coeanHeHust 3NIEMEHTOB
nogrpynnbl  6epunnua. [lMonyvyeHne npocTbixX
BELLECTB, NPUMEHEHMNE MX B TEXHUKE.

O6Lwan xapakTepucTuka XMMNUYECKNX CBOUCTB.
Bsanmopgenctene ¢ BOOOPOAOM, A30TOM,
ceponi. Okemabl n nepokengpl. OCobeHHOCTb
XMMUYECKMX CBOMCTB okcuaa  OGepunnus.
Bepunnartbl.

Mmapokenabl MarHud, Kanbuusi, CTPOHLMS,
Oapus. MNpumeHeHne rmagpokenaa Kanbumsa Kak
BSDKYLLLEro BELLeCcTBa.

JlabopaTtopHaa paborta "LLenodyHosemenbHble
meTtannbl".
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Pasgen 6. CeovictBa anemeHTtoB rpynn VIA u
VIIA

Tema 20. Xumna Bogopoga v kucnopoaa.
Bopopon

Bogoopoa B npupoge. WM3otonbl Bogopoaa.
TexHudeckne un  nabopaTopHble  MeToAbl
nony4dexus. NpnmeHeHne BoAOpOAa B TEXHMKE.
dusnyeckne CBOWCTBA BOAOPOAA: MMOTHOCTb,
TENMonpoBOAHOCTb.

Xummdeckne cBoncTBa Bogopoga: [uapuabl
BOOOpOAda, WX Krnaccudukauuss no  Tuny
XMMUYECKON CBA3N. PacTBOpMMOCTb Bogopoda
B metannax  VIiI rpynnbl CcUCTEMbI
[0.N.MeHaeneesa.

OCOBGEHHOCTN XMMWNYECKNX CBOWCTB BOAOpOAA
B MOMEHT BblAENEHUS.

JlabopaTopHas pabota "Bogopon".

Kucrnopoa. Boga. Nepekucob Bogopoaa.
Kucrnopog B npupoge. Ero 3HayeHnve pns
XKM3HEHHbIX NpOoLLEeCCOoB. CoxpaHeHue
Kncrnopopa atmocdepbl — BaxHelLLaa 3agadya
3KONOrnMu.

TexHuyeckne w  nabopaTopHble  MEeToabl
nony4yeHUss  kucnopoga. MpomblineHHoe
3HayeHne  kumocriopoga,  (hopcupoBaHHOE
NpoBefeHNe MeTannypruieckux npoLeccoB
npyu KkucnopogHoMm Aytbe.  OkucnutenbHble
cBoricTBa. Annotponus kucnopoga. O30H.
Okcmabl aneMeHToB — UX Knaccudumkaums,
rmapaTbl OKCUOB.

Bopoa. AHomanua ee cBounctB. CTpoeHue
Morekyn Boabl. Ponb BoAbl B TEXHUYECKUX U B
Ouono-rmyecknx npoueccax. OxpaHa BOAHbIX
pPEecypcoB  BaxHewLasa npobnema akonornu.
>KecTkocTb BOAbLI U CNOCOOLI €€ yCTPaHEHME.
Mepekncb Bogopopa. CTpoeHne ee MOMEKyr.
KucnotHble ceonctBa. [lepekucn meTanmnos.
OKncnnTENbHO-BOCCTAHOBUTENbHBIE CBOWCTBA
nepekucn Bogopoga. lNMpumeHeHne nepekucu
BOAOPOAA M NEPOKCNO0B B TEXHUKE.
JlabopaTopHas pabota "Kncnopog'".
JlabopaTopHas pabota "lNepekncb Bogopoaa”.

Tema 21. OnemeHTbl VIIA-rpynnbl
["anoreHsbl 1 ranoreHoBoAopoabl.

MpupoaHble CcoeNHEeHUs ranoreHos.
MpomblwneHHble MeToabl MonyyeHus ¢Topa,
Xnopa, Opoma, vnopa. MpumeHeHue.
Xumunyeckne CBOMCTBa ranoreHos.

OcobeHHocT xumumn  dtopa. BogopogHbie
COeaMHEHUS rarnoreHoBs.

"anoreHoBogoOpOAHbIE KMUCNOTLI.  [lony4yeHne
raroreHoBoAOPOAHbIX KUCMOT. KucrotHble u
BOCCT@HOBMUTESbHbIE CBOWCTBA.

KucrnopogHble coeguHeHNs ranoreHoB

Okcupgpl xnopa. Bsaumopgenctene xmopa ¢
BOOOW M C BOAHbIMM pacTBOpaMu LUESNOYEN.
Kucnopogcogepxaiime Kacro-Tel xropa, WuX
OKUCNUTENbHbIE M KUCINOTHble yHKUMK. WX
conn. Kucnopogcoaepxawme kucnotel 6poma
n nopa.

JlabopaTopHas pabota "lManoreHn!".
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Tema 22. AnemenTbl VIA rpynnbl

Cepa, ceneH, Tennyp. Ix rmgpugbl.

Cepa B npupoge: camopogHas  cepa,
cynbugbl, cynbdatsl. NMonyyeHne cepbl, ee
npumMmeHeHve. [lonyyeHne W NpUMeEHeHVe
ceneHa u Tennypa.

OnekTpoHHoe cTpoeHne atomoB. OOuwas
XapaKTepucTUKa XMMUYECKUX CBOMCTB.
CepoBogopoa. CepoBogopogHass  KUCHOTa,
cynbmabl  MeTannoB. BoccTtaHoBuTenbHbIE
CBOWCTBA CEpPOBOOOPOLAHOM KWUCIMOTbI M ee
conen.

MHorocepHucTble Bogopoasl 1 noncynsuasbl
mMeTannos. CeneHoBofopos, TENNYpOBOLOPOA.
Okcmabl 1 KUCIOThI CEPbI, CENneHa, Tennypa.
Okcmabl  cepbl:  MOHOOKUCb,  OBYOKMCb,
TPEXOKUCD. OkucnmtenbHo-
BOCCT@HOBMUTENbHbIE CBOWCTBA OKCMAA Cepbl
(IV). Cephuctas kucrnoTa, ee CBOWCTBa MU
cBoncTtBa ee conen. ObpasoBaHne OBYOKUCU
cepbl B METannyprum LBETHBIX METANoB, ee
pauMoHanbHOe WCMOMb30BaHME U 3awuTa
OoKpy>atoLLler cpeapl.

Okenpg  cepbl (VI). CepHas kucnota. Ee
BaXXHeWLLne CBOMCTBA M npumeHeHne. Oneym,
€ro XMMM4YecKknn coctaB. TexHn4eckne metToabl
Nnony4YeHnsi CEpPHOM KMCNOTbI.

TnocepHas KncnoTa, Tnocynbdarhbl.
MonutnoHosble kucnotbl. Okcuabl ceneHa u
Tennypa. Kucnotel ceneHa u Tennypa,
CpaBHEHWE UX CBONCTB C KUCMOTaMu Cepbl.
JlabopaTtopHas  pabota "Cepa u ee
coegnHeHus".

ra

Paspen 7. CeowncTtBa anemeHToB rpynn IB —
VIIB

Tema 23. OnemeHThl I1B, 1IB-rpynn

Mogrpynna meawn, nogrynna wmHka.

Menob, cepebpo, 3onoTo B npupoge.
Metannyprma meau. UwnanupgHeln  meTtof
n3BneyeHnsa 3onorta u cepebpa. NpumeHeHne
mMeau, cepebpa, 30roTa B TEXHUKE.

O6Lan xapakTepucTuka XMMUYECKNX CBOMCTB.
Baaumopenctene ¢ kucnotamu. Okcupbl,
rmgpokcuabl. AmdpotepHocTb okengos meam (I,
Ill), okcmpa 3onota (lll). Kynputbl, kynparbl,

aypaTbl.
UunHk, kagmuin, pTyTb. WX npupogHble
COeaVHEHMS. MonyyeHwne, CBOWCTBA,
NpUMeHeHne.

Okcmabl UMHKa, KagMmust, pTyTu. Fngpokenabl.
OcobeHHOCTM CTpoeHus coeanHeHn pTyTin (1).
JlabopaTopHas pabota "Meab. LinHk".




Tema 24. OnemeHTsbl VB 1 VB-rpynn
Mopgrpynna TutaHa, nogrpynna BaHaausl.

Pyobl TutaHa w  uupkonusi. OcobeHHocTU
MeTannyprum aTUX MeTannos.
KOHCTPYKUMOHHbIE JaHHble TUTaHa.
MpumMeHeHne TuUTaHa, UMPKOHUA, radHus B
TEXHUKe.

3HayeHnsa okucnuTenbHbiX 4ucen. Okcuapl.
Mmopokenapl.  AMOTEPHOCTb  rMapokcuaa
TUTaHA U LMPKOHMSA. TUTaHaTbl U LMPKOHATbI.
B3anmopenctene ¢ ramnoreHamn, as30TOM.
B3anmopenicTeue ¢ kucrnotamu.

MpupoaHble coeguHeHnsa BaHaausl, HMoOOUS,
TaHTana. lNpumeHeHne NpocTbIX BELLECTB.
B3anmopenicTeue ¢ kucnotamm.

Mmopokcnapl BaHagusi, HWobMs, TaHTana.
BaHapaTbl U TaHTanathbl.

JlabopaTopHas pabota "BaHagnn".

Tema 25. OnemenTol VIB rpynnbl

Xpowm, monnbaeH, Bonbdpam.

Pyobl  xpoma, monmnbaeHa, Bomnbgpama.
MonyyeHne  9TUX  MeTannoB M3  pya.
MpumeHeHne B TEXHUKE.

B3anmopenctene c kucrnotamu. 3HaYeHUs
OKUCIUTENbHbIX YNCEN.

Okeuabl M rMapokcuabl,  Xpommuctas U
XPOMOBbIE  KMCIOTbl, XPOMWUTbI W XpOMaThbI.
MonnbaeHoBas u BonbdpamoBasi KUCMOThI.
Monnbaatel u Bonbdpamartbl. WM3ononn- wu
reTepononMKUCIIOThI.

B3anMHbI Nnepexon XxpoMaToB U OUXPOMAaTOB.
OkucnuTenbHble  CBOMCTBAa  XpPOMaTtoB MU
ONXpOMaToB B KUCIION cpese.

JlabopaTopHas pabota "Xpom".

Tema 26. OnemeHTbl VIIB-rpynnbi

MapraHeu, peHui.

MapraHewy, n penun B npupoge. [lonydeHune
MapraHua u3 ero pya. lNpumeHeHne mapraHua u
pPeHUs B TEXHUKE.

Bsanmopgenctene MapraHua W peHus C
kncrnotamun. Okcmabl MapraHua. 'mppokcugpl
MapraHua. MapraHueBaTtucras,
MaproHLUOoBUCTasl, MapraHueBasi  KACNOTbI.
MaHraHuTbl, MaHraHaTbl, NepMaHraHaTbl.
OkucnuTenbHble CBONCTBA MepMaHraHatoB W
nX 3aBMCUMOCTb OT pH cpeabl.

Oxkecnabl peHus. PexveBas Kucrnora,
neppeHarbl.

JlabopaTopHasa pabota "MapraHen".




Tema 27. AnemenTsl VIIIB rpynnbl
CemelncTBa xernesa un nnaTuHbl.
Pyabl Kenesa,

MeTannyprus

koGanbTa, HUKeNs B TEXHUKE.
B3anmopencTeune
kmcrnotamu. Okcuabl wn
rmgpookmcu. @epputbl 1 depparthbl.
KOMMNMEKCHbIEe  COeaMHEeHWs
xenesa (Il n 1),

OxucnutencHole ceovictBa xenesa (lll),
kobanbTa (1), Hukens (111).

MnatuHoBble MeTanmnbl. HaxoxageHve B

HUKenqa Cc

LUnaHngHbie

npupoae. Obuwas XapaktepucTtuka

XUMUYECKNX CBONCTB.

Mapokengbl nannagusa (1), nnatuner (I, 2 2 20 rn
IV), ux ceorictBa. Okcuabl pyTeHNsI N OCMUS

(V. BaxHenwune coeuHeHuns

nnaTMHoBbIX  MeTannoB.  [lpuMMeHeHne

MPOCTbIX BELLECTB U COEAMHEHUIA.

3KOIOrUN. BrnmsiHue
HEeopraHN4YecKNX BELLLECTB Ha OKPYXKaloLLLyIo
cpealy n yenoseka. [oHATWe O NpeaenbHO
KOHLEHTpaLusaX. MyTn
CHVXEHWS1 OTXOA0B NPOM3BOACTBA, OYMCTKA
BO3QyXa W CTOYHbIX BOA KOXEBEHHOIO,
MEXOBOro, TEKCTUIBbHOro MPOWM3BOACTBa U

Bonpocel

00nyCTUMbIX

kobanbTa, HUKens.
xenesa. MpumeHeHne

Kenesa, KobanbTa,

NPOM3BOACTBA WCKYCCTBEHHBbIX KOX U
XMIMUYECKMX BOFOKOH.
JlabopaTopHas paboTta "Cemencrteo
xenesa".
Wtoro B cemecTtpe (Ha kypce anst 3A0) 34 34 121
KoHcynbTauum n npomexyTovHas 25 245
atTectauus (Ok3ameH) ’ ’
Bcero koHTakTHasa pa6ota n CP no 104.75 219 25

AUCLMNIIUHE

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoekTnpoBaHne y‘-le6HbIM nnaHoM He nNnpeayCMOTpeHO

5. ®OH[] OLLEHOYHbIX CPEACTB AN NPOBEAEHUA MPOMEXYTOYHOWU ATTECTALMU

5.1 OnncaHue nokasareneun, KPUTEPUEB U CUCTEMbI OLleHUBaHUA pe3yNbTaToB 00y4YeHus
5.1.1 NokasaTtenn oueHUBaHuA

Kon HanmeHoBaHMe oLeHO4YHOro
MokasaTenu oueHNBaHMSA pe3ynbTaToB 00y4YeHus
KOMnNeTeHunm cpefcTea
dopmynupyeT OCHOBHbIE 3aKOHbI XMuK. KnaccuduumpyeT peakuum,
aHanuanpyeT YCroBus X NpoTeKaHus.
AHanuanpyeT XMMUYECKUE MPOLLECCHI U OLleHUBAaeT BNUsiHUE Ha Hux|Bonpochl ana YCTHOIO
pasnUYHbIX bakTopoB (Temneparypa, KoHUeHTpauus, npucytcTeme|cobecenoBaHus
OrK-1 kaTanusaropa v gp.)
MpakTNKo-OpUEHTUPOBAHHbIE
MpumeHseT cyllecTBylOLME COBPEMEHHble MEeTOAMKM ANS OLeHKu [3aAaHuA
PU3NKO-XMMUYECKUX CBOWCTB BeLLECTB, CBA3M MeXAy CTpOoeHneM
BellecTBa " ero KMCIOTHO-OCHOBHBLIMY, OKUCIUTENbHO-
BOCCTaHOBUTEMbHLIMW W AD. CBOWCTBAMMU.
PackpblBaeT MOHATUS XUMWYECKOW CBSA3W W MexaHWsMbl ee
BO3HWKHOBEHWS B pas3nuyHblx BelecTBax. [lenaeT BbiBOAbl O
Bonpochl ans YCTHOrO
BO3MOXHOCTY NPOTEKaHNS PeakLn B AAHHBIX YCIIOBUAX HA OCHOBaHNM cobecenoBaHms
OMK-2 pacyeTa TepMOAMHaMNYECKUX PyHKUNNA.

lMpoBoaAMT XMMUYECKMe peakumm no,u,6V|pa$| onTuMarbHbl€ YCITOBUA Ha
OCHOBaHUWN 3IIEKTPOHHOM KOHd)VII'ypaLI,VIVI aToOMOB U TUNa XMMUYECKOM
CBA3U B pasyiMyHbIX BellecTBax.

MpaKkTUKO-OpUEHTUPOBAHHLIE

3agaHus




MpuHUMaeT B3BELUEHHble peLLUeHUs] MPW MOArOTOBKE W MpOBeAEeHUU
3KCMEepUMEHTA.

5.1.2 Cuctema u KpuTepum oLeHMBaHUA

Llkana oueHnBaHus

Kputepuu oueHnBaH1s COPMUPOBAHHOCTM KOMMETEHLNIA

YcTHoe cobecenoBaHne

MucbmeHHas paboTta

5 (oTnun4HO)

[MNonHbIN ncyepnbiBaroLLmin OTBeET,
nokasbiBaloLWMA MNOHUMAaHWEe npegmeTa.
OpueHTMpyeTCs B OCHOBHbIX TepMMUHaXx,
3HaKOM C OOMOMHUTENbHOM nuTepaTypon,
npaBuiibHO OTBEYAET Ha OOMNOSMHUTENbHbIE
BOMPOCHI.

CtyoeHt nokasbiBaeT npaBusbHoe
noHMMaHue YyCnoBus 3ajauu, Bnageet
HaBblkaMy aHanusa ycnosus, BbliGopom
HYXHbIX 3aKkOHOB UM dopmMyn gns ee
peLueHus.

YMeeT npaBunbHO HanucaTb YpaBHEHUA
peakummn.

4 (xopoLuo)

CTaHpapTHbIN OTBET, NN EHHbIN
WHOVBUAYaNbHOCTN. Honyckaet
He3HayMTenbHbIE MOrPELUHOCTU NpU OTBETE
Ha BOMpPOChI.

CtyoeHt nokasbiBaeT JocTtaToyHoe
noHMMaHue YCnoBus 3agaun, Bnageet
HaBblkaMW aHanu3a YCnoBuWs, nyTaeTcs B
BbIOOPE HYKHbIX 3aKOHOB 1 hOpMYn A5 ee
peLueHus.

YMeeT npaBuibHO HanucaTb YpaBHEHUA
peakummn.

HenonHbin OTBET, nmeroT MECTO
HeGonbwmne  npobensl B 3HaHuSX.
[lonyckaeT MOrpewHocTM Npu OTBETE Ha
BOMPOCSI.

CtyoeHt nokasbiBaeT JocTtaToyHoe
noHMMaHue YyCnoBus 3ajauu, Bnageet
HaBblkaMW aHanu3a YCcnoBusi, nyTaeTcs B
BbIOOPE HYKHbIX 3aKOHOB 1 hOpMYn A5 ee
peLleHuns.

3atpyaHseTca npaBubHO HanucaTb
YpaBHEHUS peakuni.

3 (yaoBneTBopuTENbHO)

MNokasbiBaeT 3HaHUsI y4ebHOro Matepuana
B MUWHMManbHOM obbeme. [lonyckaet
HonbLIoe KONMMYECTBO HENPUHLUMNNANbHBIX
owmnbok. MoxeT ycTpaHUTb UX C NMOMOLLBHO
npenogasaTernsi.

CTyoeHT  nokasbiBaeT  HegoCTaTOvHOe
MOHVMaHWE YCNOBWUS 3a4auyu, NnyTaeTcsl B
BbIGOpE HYXHbIX 3aKOHOB 1 hopMyn Ans ee
peLueHus.

HenonHbin oTBEeT, €eCTb OWWOKM B
N3MOXEHMMN HecKomnbknx Tem. lNyTaeTca B
TEPMUHAX.

2 (HeyaoOBnETBOPUTESLHO)

He wmoxeT oTBeTMTb Ha Bompoc 6e3
nomoLun ak3ameHatopa. MHoroyncneHHble
rpybbie owmnbKku.

He noHumaeT ycnosue 3apgayn, He MOXeET
npeanoxuTb BapuaHTbl peweHus. He
3HaeT CBOWCTB BewecTtB. He wmoxert
HanucaTb ypaBHEHWsI peakuui.

HenoHnmaHue 3agaHHoOro Bonpoca.
He noHumaert ycnosue 3agayun, He MOXeT




npeanoXnTb BapuaHThl pelleHns. He sHaeT
CcBOMCTB BellecTB. He MoxeT Hanucatb
XMMuyeckne opmynbl.

MonbITka  CAUCLIBAHWSA, MCMOMb30BaHUSA
HepaspelleHHbIX TEeXHUYECKUX YCTPOMCTB
UMM nonb3oBaHMe MOACKA3KoW [ApYroro
yeroseka.

Ob6y4atowmiics BbIMOMHU BCE
nabopatopHble paboTbl, BCe [OOMaLLHME
3auTteHo 3afaHus, caan BCe KOHTPOmbHble paboThl.
Ha Bonpoc npenopasaTtens AaeT MOMHbIN
oTBeT.

He 3auTeHo KOHTpOnbHble  paboTel. Ha  Bompochl

YacTMYHO He BbINONHMN nabopaTopHblie
paboTbl, OOMallHWe 3adaHus, He caan

npenojasatenss  gaeT  HenpaBWUMbHbIN
OTBeET.

5.2 TunoBble KOHTPONbHbIE 3aAaHUA UNU UHbIE MaTepuanbl, Heo6xoAnMbIe ANA OLleHKN 3HaHUMN, Y MEeHUN,
HaBbIKOB U (UNK) oNbiTa AeATENbHOCTU
5.2.1 NepeyeHb KOHTPONbHbIX BONPOCOB

Ne n/n I $dopmMynMpoBKM BOMPOCOB
Cemectp 2
1 Knaccudpmkaumst XuMmyeckmx coeguHEHNN. 3aKoHbl XUMUUN.
2 3akoH ABoragpo 1 cnencteus U3 Hero. NoHaTne Morb.
3 3aKoH 9KBMBANeHTOB.
4 KBaHTOBO-MexaHu4yeckas Mogenb atoMma. M3oTonbl.
5 ATomHble opbuTanu. KBaHToBbIe UMcna. QNeKTPOHHbIE  KOHUrypaumm atoma.
6 Mopspok 3anonHeHns atoMHbix opbutanen. MpuHumn Maynu. Mpasuno N'yHaa. MNMpaeuno KnevkoBckoro.
7 OnekTpooTpMuaTenbHOCTbL aToMOB. Pa3amepbl aTOMOB M MOHOB. OHeprus noHusaummn. CpoacTeo K 3NEKTPOHY.
8 Mepuoanyeckunin 3akoH. Mepunogudeckas cucrema xummyeckmx anemeHToB [1. 1. Mengeneesa. CBsi3b CBOWCTB

ANEMEHTOB N UX NOJIOXKEHNA B I'Iepmo,u.mquKoPl CUCTEMEe CO CTpOEHMNEM IJIEKTPOHHbIX 000onovek aToMoB.

OCHOBHbI€ TUMblI XMMWUYECKOW CBA3K M €€ xapakTepucTukn. oHHas cBsa3b. CTpoeHne n CBOMCTBA NPOCTENLLMX

9
MOreKyn.

10 KoBaneHTHas cBsA3b. MeTog BaneHTHbIX cBsA3en. MeToa MonekynsipHbix opouTtanen.

11 MMbpuansaunsa aTomHbix opbuTtanen. Metannmyeckas cBasb. BogopogHas cBa3b.

12 TepmognHaMmmka xummdeckmx npoueccoB. OCHOBHbIe TepMoanHaMmmyeckne dyHkuun. 3akoH Necca. Jk30- 1
3HOOTEpMMYECKUE peakunn. BTopoe Havyano TepMoanHamuku.

13 3K30- 1 sHOOTEpPMUYECKNE peakunn. BTopoe Hadano TepMoanHaMUKK.

14 OHTponus. QHeprus MNbbca. TepMoanHammuyeckas oL eHKa XMMUYECKUX peakunii.

15 XuMunyeckas KnHeTuka. [oMoreHHble 1 reteporeHHble peakunn. CKopoCTb XMMUYECKON peakumm u eé
3aBMCMMOCTb OT KOHLUEHTPaLun pearMpyroLwmx BeLecTs n temnepatypsol. MNpasuno BanT-MNodda.

16 KoHcTaHTa ckopocTu xumuyeckon peakuumn. Katanmsartopel. Katanutudeckne peakumu.

17 OHeprusa aktuBaummn. YpasHeHne C.AppeHuyca.

18 Ob6paTtumble peakunn. Xnmmyeckoe paBHoBecune. KoHCTaHTa XMMMUYEeCKoro paBHOBECHUS.

19 CwmelleHue xumuyeckoro pasHoeecus. MNpuHumn Jle-lWaTtenbe.

20 PacTtBopbl. O6wwme cBoncTea pactBopoB. VIaMeHeHne TepMoamHamMnyeckmx pyHKUNA NPy pacTBOPEHNN.
PacTtBOpUMOCTD.

21 M'mapaTtHas Teopus pactesopos .. MeHgeneesa. Tennosble 3deKTbl NPU pacTBOPEHUM.

22 Cnocobbl BbipaXeHUs KOHLEHTpaLUn pacTBOPOB.

23 CaoiicTBa pa3baBneHHbIx pacTBopoB HeanekTponutos. Ocmoc. OcmoTtudeckoe gasneHue. 3akoH BaHT Modda.
lMoHwxxeHe aaBneHns HacbILWEHHOTro napa Haa pacTBoOpoM. 3akoHbl Payns.

24 Teopusa anekTponuTMyeckon anccoumauun. NpudmnHel OTKNOHEHUSA OT 3akoHOB Payna n BaHT Nodda B
pacTBopax 3NeKTPOIMTOB.

25 CTeneHb anekTponuTuyeckon auccounaunn. KoHctaHta auccoumauumn. 3akoH pasbasnennsa OcTtBanbaa.

26 CwunbHble u crnabble anekTponuTbl. CTyneHyaTas guccoumauns cnabbix 3NeKTponmToB.

27 Kucnotbl, conn, OCHOBaHUS C TOYKM 3pEHUST TEOPUN 3NEKTPONTMTUYECKON auccoumaummn.

28 Huccounauns soapl. MoHHOe npousseneHne Boasl. BogopoaHbin nokasartens. MHaukatopbl. BydepHbie

pacTBopbI.
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Mpoun3seneHne pacTBOPUMOCTY.

30 M'maponua conen. PasnnyHblie cnyvyam rmgponuaa. HeobpaTtumbii rmaponms.

31 KncnoTtHo-ocHOBHbIE CBOMCTBA BeLecTB. VIOHHbIe peakumu B BOAHbIX pacTBopax. [maponus conen.

32 KomnnekcHble coeguHeHus. KoopanHaumoHHas Teopus BepHepa.

33 O6pa3oBaHKe 1 CTPOEHME KOMMNINEKCHBIX COEANHEHNA.

34 lMoBegeHVe KOMMNNEKCHBIX COEANHEHNN B pacTBopax. [uccoumaums KOMNAeKCHbIX coeguHeHui. NMpodYHoCTb
KOMMMEKCHbIX MOHOB U KOHCTaHTa HECTOMKOCTH.

35 OKncnnTENbHO-BOCCTaHOBMUTENbHbIE peakuun. BaxHenwmne okmcnmtenn n socctaHosutenu. Tunsl OBP.

36 CocrtaBnenue ypasHeHuii OBP.

37 XUMMYeckme UCTOYHUKN TOKa. [TanbBaHUYeCcKMin anemMeHT. AKKYMYNSATopbl. TOMMMBHBIE 3NEMEHTHI.

38 Onektponns. CyLHOCTb afeKkTponunsa. AnekTponM3 pacTBOPOB 1 pacnnaBoB. 3akoHbl Papages. NpumeHeHns
3NeKkTponunsa.

39 Koppo3usa metannos. Bugbl kopposuun. XuMumyeckas Kopposums. DnekTpoxumMmmyeckas kopposns. Metoapbl 3awmThl
OT KOpPPO3UMK.

Cemectp 3

40 Bopopoga. NonoxeHne B [Nepnoanyeckon cucteme n CpaBHEHNE C ranoreHamMmum 1 WenoYHbIMU MeTannamu.
MonyyeHne B nabopatopuun 1 NPOMbILLAEHHOCTH.

41 Mppuakbl BOgopoaa, ux knaccmdukaumsa no TMny XMMm4eckom cBA3u.

42 Kucnopog. [MonyveHne B naboparopuu U NPOMbILLNEHHOCTU. XUMUYECKNE CBONCTBA.

43 OnekTpoHHOe cTpoeHue kncnopoga. OkMcnMTenbHble CBONCTBA. ANNOTPONUS.

44 O30H 1 ero ocobeHHOCTH.

45 Oxkcmabl anemeHToB. X knaccudukauyus.

46 KecTkocTb BOAbI (MOCTOSAHHAs U BpeMeHHas). Ee ycTpaHeHue.

47 Mepeknce Bogopoaa. OKMcnMTenbHO-BOCCTAHOBUTENbHBbIE CBOMCTBA NEPEKUCcH Bogopoaa.

48 "anoreHsbl. [poMbilneHHbIe MeToadbl nonydeHus dTopa, xmnopa, bpoma, hoga.

49 OneKTpoHHOE CTpoeHue ranoreHoB. OKMcnNUTenbHbLIE CBONCTBA ranoreHos.

50 B3sanmopenictBme ranoreHoB ¢ BOOOPOLOM.

51 ManoreHoBoOpOAHbLIE KACNOTLI. X nonyyeHne u cBoncTBa.

52 CoeavHeHns ranoreHoB € NONOXUTENbHBIMW CTENEHAMWN OKUCIIEHMS.

53 CaolicTBa xriopa B CpaBHEHUN € KOAOM U Bpomom. Xnopo-, 6poMo- 1 nogoBoaopoabl.

54 Cepa. Xumnyeckune csonctea cepbl. CXOACTBO U pasnmyne B CBONCTBAX COEANHEHUI Cepbl U XpoMa.

55 OneKTpoHHOe CTpoeHue cepbl. XMMNYeCcKne CBONCTBA.

56 CepoBogopoa. Cynbumabl MeTannos. BoccTaHoBUTENbHbIE CBOMCTBA CEPOBOAOPOAHON KNCMOThI.

57 Oxkengpl 1 kncnoTel cepbl. CepHas Kucnota, ee CBOMCTBA U MPUMEHEHNE.

58 Asor. [MonyyeHue n npumeHeHune. MNpobnema dumkcaumm atmocepHoOro asora.

59 AmMUak. Xumnyeckne cBoMCTBa, NonydyeHne npuMeHeHue.

60 M'vapasuH. A3oTuctosogopogHas kucnota. A3napl MeTansos.

61 Oxkengpl 1 KMCnoTbl a3oTa. A30THas KUCMOTa U ee OKUCIMTEeNbHbIE CBOWCTBA.

62 ®ocdop. Annotponusa. M'mapuael ocdopa.

63 Okemnapl n kucnotbl docdopa. PocdopHble yaobpeHus.

64 Oxcnapl Mbiwbsika 1 cypbMbl. X amdoTepHbI xapakrep.

65 Yrmepoa. Kpemuuin. CTpoeHne anekTpoHHbIX obonoyek. CTeneHn okMcneHus.

66 Okecunapl yrnepoga. Kucnotbl yrnepoga. KapboHarsbl.

67 Oxkengpl kpemHus. Keapu. KBapueBoe cTekno.

68 PacnpoctpaHeHHoCTb n cboplvla HaxoXxaeHns anoMuHusa B npupoge. CBovcTBa, Nony4yeHne n NnpuMeHeHne
antoMUHUSA U ero COeANHEHNN.

69 OnemeHThl |A rpynnsl. MonyyeHune, B3anmoaencrTeme ¢ Bogomn. Okcnapl, NepoKenabl U rMAPOKCUAbI LLEMOYHbIX
MeTarnmnos.

70 Meab. MeTannyprua Mmeaun. Xapakrepuctuka XMMn4ecknx CBOUCTB.

71 LnHk, kagmun, pTyTb. OKCMAbI U TMAPOKCUAbI LUHKA.

72 Moarpynna tutaHa. Okcuabl, rMapokcmabl, aMOTEPHOCTb.

73 Xpom, monnbaeH, Bonbdpam. MNonyyenHne. NpumeHeHne. BaanmogencTeme ¢ kKMcrnotamum.

74 Oxkengpl 1 rmapokeugpl Xxpoma. XpoMoBas U XpoMUcTasi KUCNoThbl.

75 PaBHoBecne xpomart u guxpomaTt noHoB. OkMcnuTenbHble CBOMCTBA XPOMaTOB Y AUXPOMaTOB.

76 MapraHeu. NonyyeHne, xMMmmnyeckne cBOMCTBA.

77 CoeavHeHnst mapraHua ¢ pasfnnyHon cTeneHbto okncneHns. OkucnmMTenbHble CBOMCTBA NepMaHraHaToB.

78 CewmelrictBo xenesa. Okcuabl U ruapokcnabl. ®epputbl n deppatbl.
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CTaHOapTHbIX

ANEeKTPOAHbIX NOTeHUManos.

AnekTpoaHble noTeHumansl metannos. CTaHaapTHbIN 3NeKTPOoAHbIA noTeHuman. YpasHeHne HepHera. Pag

5.2.2 TunoBble TecToB

ble 3agaHuA

He NpeaycMOTpPEHbI
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3afaHNsA (3apayun, Kenchbl)

BapunaHTbl TMNOBLIX NPAKTUYECKUX 3a0aHUA HaXoasaTCs B NPUOXeHUn K gaHHon P

5.3 MeToaunuyeckne matepuansl, onpegensiolme npoueaypbl oleHMBaHUsi 3HaHUIA, YMEeHUI, BrafeHui (HaBbIKOB
1 (MNK) NpaKTMYECKOro onbiTa AeATENbHOCTH)
5.3.1 YcnoBus gonycka obyu4atouierocsi K npoMexyTO4HOW aTTecTaLlum U NOpPAAOK NMKBMAALMN akafeMU4ecKomn

3aA40J1XKeHHOCTU

lMpoBegeHne MPOMEXYTOYHOW aTTecTauun pernaMmeHTMpoBaHO foKarnbHbIM HOpMaTMBHbIM akTtom CI6rYMNTA
«[NonoxeHne 0 NPOBEeAEHMM TEKYLLLEro KOHTPONS YCNeBaeMoCTM U NPOMEXYTOYHON aTTecTauumn obyqaroLumxcsa»

5.3.2 ®opma npoBeaeHUs NPOMEXYTOYHON aTTecTauMm No AucuUnMHe

YcTHas +

lNncbMmeHHas

KomnbtoTepHoe TecTupoBaHue

5.3.3 Ocob6eHHOCTN NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No AUCLUNIINHE

* BO3MOXXHOCTb NOMb30BaTbCHA CNPaBOYHbIMU Tabnuuamu, KanbKynsaTopoMm;
* Bpems Ha nogrotoBky oTBeTa no 6unety 60 MUHyT.

NHasa

6. YYEBHO-METOOAWYECKOE U UH®OPMALIMOHHOE OBECINEYEHUE ANCLUUNJIUHbI

6.1 YuebHas nutepartypa
ABTOp [ 3arnasue MN3paTtenbcTBO [ [loa n3paHms [ Ccblnka
6.1.1 OcHoBHas y4yeb6Has nuTepartypa
MpuuByg H., OpHwo A. | Xnmunga 3N1EMEHTOB https://ibooks.ru/read

(OneKkTpoHHbIN pecypc) : B 2

Mockea: JTabopatopus

ing.php?

7. T. 1/ nep. c aHm. — 4-e SHaHNI 2018 short=1&productid=3
usganue (an.). — (Jlyywwmin 73242
3apybexHbIn y4ebHMK)
MpuuBya H., OpHWwo A. | Xnmunga 3NeMeHToB https://ibooks.ru/read
OnNeKTPOHHbLIN pecypc) : B 2 ing.php?
ﬁ. ey nep. e o ) 4-¢| Mocksa: Jlaboparopus 2018 sr?oﬁ=r1)&productid=3
n3ganue (an.). — (Jlyywwmn 3HaHm 73243
3apy6eXHbIN Y4EOHMK)
lN'ypos A.A. n ap. Xumuns y4ebHuk  ans https://ibooks.ru/read
BbICLUNX y4ebHbix| Mocksa: MI'TY um. H.3. 2017 ing.php?
3aBefeHunn BaymaHa short=1&productid=3
64009
6.1.2 lononHuTenbHana yyebHasa nutepartypa
Ckopuik, H. A., Bopuno,|HeopraHmyeckas xvumus:|  Tomck: N3gaTenbckun http://www.iprbooksh
1. M., KopotyeHko, H.|nabopartopHbie, [om Tomckoro 2018 op.ru/109048.html
M. cemMmnHapckme 7 rocygapcTBeHHOro
npakTnyeckne 3aHaTns. T.2 yHUBepcuTeTa
Knpunnos B. B. TeopeTtuyeckue OCHOBBbI Cankr-MeTep6ypr: http://publish.sutd.ru/
TEXHONOMMN HeopraHn4ecknx cnerynTa ’ 2020 tp_ext_inf_publish.ph
BeLlecTB p?id=2020290
PasmaHoBa, B. E. Xumuns TiomeHb: U3gaTenscTBo 2019 http://www.iprbooksh
«Tutyn» op.ru/107613.html
Hectepos, A. A., basH,|Xvmna  anemeHtoB  14-i PocToB-Ha-[JoHy: http://www.iprbooksh
E. M., PoibanbyeHko,|rpynnbl (aToMHble CBONCTBA,| W3paTenbcTBo KOXHOrO 2018 op.ru/87519.html
n.B. XMUMUSA NPOCTbIX BELECTB U degeparnsHoOro
coeanHeHun) yHUBepcuTeTa
Bacunesckasa, E. W.,|HeopraHndeckas xumusa MuHCK: PecnvBnmKanckuil http://www.iprbooksh
Ceuko, 0. n., : y op.ru/93429.html
WWesuo.a, T. I1. VIHCTUTYT 2019
npodeccnoHansHoro

obpaszoBaHung (PUMO)




CKOpUK, H. A.,|Heoprannyeckas xmmuna:[  Tomck: UsgaTenbckum http://www.iprbooksh
Bopuno, J1. M.,|nabopaTtopHbie, [om Tomckoro 2018 op.ru/109047.html
KopotyeHko, H. M. ceMuHapckme n rocynapctBeHHOro
npakTnyeckne 3aHaTms. T.1 yHMBEpCUTETA
YpsagHuukoBa, M. H.,|Xumus B 3apjadax n| Tamb6oB: TamboBcKUi http://www.iprbooksh
YpsagHukos, A. A. YNPaKHEHUSIX: B 2 4acTax. rocy4apCTBEHHbIN 2019 op.ru/109780.html
Y.1. O6wasa n| yHusepcuteT umenn I.P.
HeopraHuyeckas XMmus [epxaBuHa
BocTpukosa, . 1O. Xumuns A http://www.iprbooksh
Mocksa: Aii N Ap Meguna 2021 op.ru/108354. htm
lNycesa, A. d.,|Heoprannyeckas XUMUS: http://www.iprbooksh
Banauna, . W.,|xumunsa s-, p- n 3d-anemeHToB EkaTepuHOypr: op.ru/106464.html
KoveTtoBa, H. A., M3paTtenbcTBO 2018
AtmaHckux, W. H., Ypanbckoro yHnsepcuTteTa
N'yceson, A. .
AbpamoBa E. C.,|Xumus. Teopus http://publish.sutd.ru/
BovitoBa H. B.,|anekTponuTtuyeckon . tp_ext_inf_publish.ph
KonecHukoa O. A.,|(anccounaumn. MoHHbIe Cro.: CMerynTa 2017 p?id=2017634
MynbunH M. H peakuuu. N'maponus conen
Mndpraxoea, H. L.,|O6waa u HeopraHn4yeckas KazaHb: KazaHckui http://www.iprbooksh
Metposa, T. Tl xmmus. Teopusa n npakTuka HauMOHanbHbIN op.ru/109527.html
nccnenoBaTenbCkumn 2019
TEXHONOMMYECKNI
YHUBEpPCUTET
AbpamoBa E. C.,|Xumus. Xumundeckas http://publish.sutd.ru/
BovitoBa H. B.,|[kMHeTMKAa 1 xummuyeckoe . tp_ext_inf_publish.ph
Konechmkosa O. A.,|paBHoBecie Crie.- CherynTa 2017 p?id=2017636
MynbunH M. H
LiBeTkoB, a. C.,|Obwasn XUMUS: OCHOBBI E 6vDr- http://www.iprbooksh
AkceHosa, T. B. XMMUYECKOWN TEPMOAMHAMMUKN KaTEpPUHOYPT- op.ru/106469.html
. MN3paTtenbCcTBO 2017
N KAHETUKU: Teopus U
YD @KHEHNS] Ypanbckoro yHnsepcuTteTa

6.2 NMepeyeHb NpodeccuoHanbHbIX 6a3 AaHHbIX U UHE(OPMAaLMOHHO-CNPABOYHbIX CUCTEM

1. ndopmaumoHHas cuctema «EgnHoe okHo gocTtyna k obpasoBaTenbHbIM pecypcam» [SneKTpOHHbIM pecypc].
URL:http://window.edu.ru/.

2. OnekTpoHHo-0nbnunoTtevHasa cuctema IPRbooks: http://www.iprbookshop.ru

3. OnekTpoHHasa 6ubnnoTteka y4ebHbix nsganui CreryrTa: hitp://publish.sutd.ru

4. EaunHbIN

noptan WUHTEepHeT

URL:http://www.i-exam.rul/.

5.

Marepunansi

TeCTUpoBaHNA B

MHdopmaunoHHo-obpasoBaTenbLHON

cihepe obpasoBaHusa  [ONEKTPOHHbIN  pecypc].

cpenbl 3aovHo copmbl  0bydeHus CMGIYMNTO

[OnekTpoHHbIn pecypc]. URL:http://sutd.ru/studentam/extramural_student/.

6.3 MNepeyeHb NULEH3NOHHOIO U CBOGOAHO pacnpoCcTpaHAeMoro NporpaMmmMHoro oéecneyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnucaHue maTepuanbHO-TeXHUYeCcKoMn 6a3bl, HeO6Xo0AUMMON ANA OCyLeCcTBNEeHUs o6pa3oBaTenbLHOro
npouecca no gucumnnuHe

INaGopaTtopHble 3aHATUS CO CTyAeHTaMu MNPOBOAATCA B CreuvanqavMpoBaHHbIX MOMeLleHUaxX Kadyegpbl,
06opyaoBaHHbIX XMMUYECKON MOCYAOW, XUMUYECKUMU peakTMBaMu, M3MepuTenbHbiMU npubopamu (TepMomMeTpbl, pH-
MeTpbl, BECHI), AUCTUMMATOPOM, CYLIMMbHLIMM WKadamMu, MydenbHON NeYbio, KOMMNbLIOTEPOM.

AyanTtopus OcHaleHue

MynbTumeauinHoe obopyaoBaHue, cneumannamposaHHas mebenb, Jocka
JlekumoHHasa Y A pyA H P A
aygutopus

YuebHas ayautopus

CneunanuanpoBaHHas mebenb, gocka




MpunoxeHue

pabouyei nporpamMbl AMcUunnnHbl O6LAas u HeopraHnyeckas XuMns

HaumeHoeaHue GUCMUI'U'IUHbI

no HanpaeneHuto noarotoBkn _18.03.01 Xummnyeckas TEXHOIIOMMS

HaumeHoBaHue Ol (npoduns): _HaHouHxeHepus, KOMNO3nTbl M Bruomarepuansl

5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAaHHbIE 3aAaHNA (3apaun, Kenchbl)

:;il YCcnoBusa TMNOBbIX NPaKTUKO-OPUEHTUPOBAHHbBIX 3adaHui (3agad, Kencos)

1. Hanvnwute dbopmynbl KACAOT, aHIMAPUAAMM KOTOPbIX CAYXaT : a. oKkeug asota
(1,) b. okeng uupkonus (1V). Hanmwmnte HasBaHMA 3TUX KACIOT, a Takke
dopMyIbl 1 Ha3BaHWA UX COMEN C Karmem 1 MarHmem.

2. Macca akBmBaneHTta xnopuga xxenesa (lll) B peakumm co Lenoybio coctaBmna
81,2 2. OnpenenuTe, Kakoe coeguHeHne obpasoBanoch.

3. N306pasnTe anekTpoHHY0 KOHUrypaumio atoma anementa Ne26. Onpegenute
Mo aNeKTPOHHOW KoHUrypauum, B Kakom nepuoge, rpynne, nogrpynne
HaxoanTcsa anemeHT Ne26. CpaBHUTE BallKn BbIBOAbI C NOJIOXKEHUEM 3TOrO
anemeHTa B [Nepnognyeckon cucteme.

4. WNcnonb3ya metog MO anpegenvTte NopsiAoK CBA3W Mexay atomamu B noHe CF~
N BO3MOXXHOCTb CYLLECTBOBAHMUSA 3TOrO MOHA.

5. Onpepgenute KONUYECTBO TeMna, BolaenswoLweecs npu cropadum 150 7 aTunexHa
(H.y.).

6. Kak namenutcsa ckopoctb peakumm 2NO + Oz = 2NO2 npu yMeHbLLEHUN AaBNeHNs
B 5 pa3s?

7. Ckonbko CuSOs4 - 5H20 Tpebyetca ana npurotoBneHns 2 n 7%-ro pactesopa
cynbata meau (d = 1,073 r/ cm®)?

8. M3 conennt NazHPO4, NaH2PO4, NasPO4 BbiOepuTe Hanbonee ruaponm3oBaHHYo,
0N Hee HanMLnTe peakumio rmaponuaa N yKaxxuTe xapakrep cpegpl.

9. Onpegenute pH 0,003M pacTBopa yrnekucrnoro ra3a B Boge.

10. | Ckonbko Xxniopuga Kanus u CepHo KucnoTtbl TpebyeTcst Ansd nonyvyeHns 7 Kr
36%-01 CONsSIHOM KUCIOTbI, eCcnn NoTepu cocTaensoT 5%7?

11. | Onpegenutb Maccy nnupuTta, cogepxatlero 65% FeS2, Heobxogumoro ans
nonyydeHuns 150 kr 96%-oi CepHol KNCOTbI.

12. | Kakon o6bem amMmmmaka MOXHO nony4nTb u3 1 kr Bogyxa?

13. | K pactBopy, cogepxawemy 15 r rmgpokemaa Hatpus gobasunnm 8,15 r POCls.

Kakve BellecTBa 1 B KAKOM KONUYECTBE UMEIOTCS B I'IOJ'Iy‘-WIBLLIeVICﬂ cmecn?

MpunoxexHne
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