MuHMCTEPCTBO Haykn u Bbicllero obpasoBaHus Poccuiickon depepaumm
thenepansHoe rocyaapcTeeHHoe GlogkeTHOe obpasoBaTenbHOe yupexaeHue

«CaHkT-lNeTepbyprckmn rocygapcTBEHHbIN YHUBEPCUTET NPOMBbILLNEHHbBIX TEXHOMOMMIN 1 An3anHay

BbICLLIEr0 0Opa3oBaHus

(CM6rynTa)

YTBEPXOAKO
MepBbIN NpOpPEKTOp, NPOPEKTOP MO

A.E. PyguH

«28» 06 2022 ropa

Pa6o4yasa nporpamma AUCLUNNUHbDI

| 51.0.07

Y4yebHbIi nnaH:

Kadbenpa:

a2 ]

| O6Lwasa n HeopraHnyeckasi XMMmus

2022-2023 20.03.01 MNXn3 T 3A0 Ne1-3-98.plx

TeopeTndeckon n NpUKNagHonm Xnmmum

HanpasneHue noarotoBku:
(cneuunanbHOCTL)

Mpodmnb noaroTtoBku:
(cneunanusaums)

YpoBeHb 06pa3oBaHus:

dopma obyveHus:

MnaH yye6HOro npouecca

20.03.01 TexHocepHas 6e3onacHoOCTb

NHxeHepHas 3alLMTa oKpyxatoLlei cpeqpl

bakanaspuat

3a04Had

KonTakTHas pabota ]

CemecTp oby4atoLLmMxcst Cam. | Kontpons, | 1PYAOE dopma

' | MKOCTb, | MpOMeXyTOUHOIA

(kype anst SAC) Nekunn 3322?;/' q pabora Hac. 3ET aTTecTtauuu
! o = = 2o 1 > Ok3ameH

Pna 12 12 282 18 9
ViToro YT 12 12 282 18 9
Prg 12 12 282 18 9

CaHkT-lNeTepbypr
2022



Pabouas nporpamMmma gucuuniimHbl coctaBrieHa B COOTBETCTBUU C (beqepaanuM rocyaapcCrtBeHHbIM 06pa3OBaTeﬂbelM

CTaHOapToM Bbiclwero obpasoBaHus Mo HanpaeneHuto nogrotoekn 20.03.01

TexHocdepHas 6e3onacHOCTb,

YyTBEPXAEHHBIM Npuka3om MuHuctepctBa obpasoBaHus 1 Hayku Poccuinckon ®egepaumm ot 25.05.2020 r. Ne 680

CocraButenb (K):
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Crapwwuin npenogasarternb

Ot kadbeapbl cocTaBuTens:
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3aBeayownii kadeapon
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3bikoBa MpuHa BrkTopoBHa

AbpamoBa EneHa
CepreeBHa

Hosocenos Hukonan
MeTpoBuny

BycbirnH Hukonan
OpbeBuny



1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb ancumnnuubl: ChopmmpoBaTb KOMNETEHUMM 0Oy4aloLLEerocss B 06racT UCMNob30BaHNsA 3HAHWUIA O
CTPOEHNN BELLECTBA, NPUPOLE XUMUYECKOM CBA3M B PA3NIMYHbBIX KIaccax XMMWUYECKMX COEOVHEHUN AN NMOHUMaHust
CBOWCTB MaTepuanoB 1 MeEXaHU3ME XMMUYECKMX NPOLLECCOB, ANS peLleHns NpodeCccrMoHarnbHbIX 3aaau.

1.2 3apgauv AUCLUMUNNUHBI:

* paccMOTpPETb CTPOEHME BELLECTB 1 MPUPOAY XMMUYECKUX CBSI3EN B HUX HA OCHOBaHUM CTPOEHUSI SNEKTPOHHbIX
obono4ek aTOMOB;

* pacKpbITb NPUHLMMNbI B3aUMOAENCTBUS BELLECTB U MEXAHN3Mbl XMMUYECKNX MPOLECCOB;

* Noka3aTb 0COH6EHHOCTM CBOMCTB COeAUHEHUIA Pa3NNYHbIX KNaccoB

1.3 TpeboBaHuA K NpeaBapuTeNibLHON NOAroToBKE OOy4aloLerocs:

MpenBapuTenbHas NOAroToBKa NpeanonaraeT co3gaHne OCHOBLI ANs (POPMUPOBAHMS KOMMETEHLUIA, YKa3aHHbIX
B M. 2, MPU N3y4EeHUN ANCLUMIINH:
OucumnnuHa 6asmpyeTca Ha koMneTeHUMaAX, COOPMUPOBaHHbIX Ha NpeablayLLNX YPOBHAX 06pa3oBaHus.

2 KOMNETEHUMN OBYYAIOLWWEIoCs, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLUMNNHDbI

OlNK-1: Cnoco6eH yunTbiBaTb COBPEMEHHbIe TeHAEHLMWN Pa3BUTUA TEXHUKU N TEXHONOIMMM B obnactu
TexHoccepHOM 6e30NacHOCTU, UBMEPUTESNIbHOM U BbIMUCTIUTENIbHON TEXHUKU, MHPOPMAaLIMOHHbIX TEXHOJIOTUW
Nnpu peLeHnn TUNOBbIX 3aga4v B o6nactn npodeccnoHanbHON AeATEeNbHOCTU, CBA3aHHOM C 3aluTON
OKpyXatoLen cpeabl U obecneyeHnem 6€30NacHOCTU YerloBeKa;

3HaTb: TeopeTnyeckmne OCHOBbI obLen n HeOpFaHI/I‘-IeCKOl;I XUMUN, NOHUMaTb NPUHUUNbI CTPOEHUA BeLeCcTB, pasfiniHble
TUMbl XMMUYECKOWN CBA3M, TepmMmognHamun4yeckme (DYHKLI,I/II/I, nospondawwme CyanTb 0 BO3MOXHOCTU NPOTEKaHNA XMMUYECKUX
npoueccoB

YMeTb: BbINOMHATE OCHOBHbIE XUMWUYECKUE onepauun, UCNoJ1b3oBatb XUMUYECKME 3aKOHbl, TepMOoAWHaMU4YeCKne
CrnpaBo4Hble [OaHHble W KOJIMYECTBEHHbIE COOTHOLUEHUA obwen wun HeOpFaHVI‘-IeCKOVI XM and  peweHus
ﬂpO(beCCVIOHaJ'IbH biX 3agay

Bnapetb: TeopeTnvyeCkmuMmmn mMetTogamMmm onncaHuA CBOWNCTB MNPOCTbIX U CIIOXHbIX BeLWeCTB Ha OCHOBE 3JIEKTPOHHOIo
CTpOoeHNUA uUxX aTtoMOB U MNOJIOXKEeHUA B nepVIOD,W-IeCKOVI cucrtemMe XMMMHYEeCKMx 3IJIeMEeHTOB, 3IKCnepumMeHTallbHbIMU
MeTogamMu onpegernieHna (bVI3I/I‘-IeCKI/IX N XUMUYECKNX CBONCTB HeopraHn4eckunx COEAUHEHUN




3 PE3YJIbTATbI OBYYEHUA MO AUCLUMITNHE

KoHTakTHas
paboTa

MHHoBaLU.

copmbl
3aHATUN

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

HavnmeHoBaHue n cogepxaHue pasaenos,
TEM U Y4EBHbIX 3aHATUIA

Cemectp
(kypc gnsa 3A0)

Pasgen 1. Knaccudumkaums HeopraHU4eckux
BELLLECTB

Tema 1. Xumuga kak Hayka o BeLlecTBax u nux
npespaweHmax. Mecto xumum B cucteme
€CTECTBEHHbIX, HayK. KpaTkun
NCTOPUYECKNIN OYEPK Pa3BUTUS XUMUYECKOM
Haykn. Passutne xummm B Poccun.
3Ha4veHune XUMUn B pasBUTUM 8
npou3BoguTenbHbiXx cun obwectBa M B
CO371aHuM HOBbIX MaTepuanos. Ponb xumuu
B TEKCTUMNBHOWN M NErkon NPOMbILLEHHOCTMU.
Xnmundeckan dopma ABUXKEHUS MaTepumn.
CBA3b MaTtepuu 1 ABWKEHUS.

Tema 2. OQuddepeHumaumna n nHTerpaums
XUMUYECKMX HayK.

Knaccudmkaums HeopraHN4yecknx
COEINHEHUI: OKCUAbl, OCHOBAHWS, KACIOTbI, 0,5 1 8 ra
conmu.

JTabopaTopHas paboTa "Knaccbl
HEOPraHWYecKnx coeanHeHnn". 1

Pasgen 2. CtpoeHue BellecTsa

Tema 3. KonuyecTBeHHble  pacuyeTbl
peareHTOB. ATOMHasi Macca U MaccoBoe
yncrno N30TOMNOB. OTHocuTEenNbHbIE
MOJEKYNSIpHbIE Maccsbl BeLLEeCTB.
YpaBHeHue MeHngeneea-KnanenpoHa.
Onpegenexune MOJEKYNSPHbIX macc
rasoobpasHbix BelecTB. 3akoH ABoragpo 1
cnegcteme M3 Hero. Yucno Asoragpo.
MoHaTme "monb". 12
Onpegenexune MOJEKYNSIPHOM Macchbl
auokcunaa yrnepona

3aKoHbl CTeXMoOMeTpumn. 3aKOH COXpaHeHus
MaTepun. 3aKOH MOCTOSIHCTBA COCTaBa.
3akoH MpOCTbIX  KpaTHbIX  OTHOLUEHWIA.
MonspHekle Maccsbl 3KBUBaANEeHToOB
3NeMeHTOB " BeLLeCTB. 3akoH
3KBUBAIIEHTOB.




Tema 4. CrpoeHue BeuectBa. CTpoeHue
aToma.

WccnepoBaHus, npefliecTByloWMe CO34aHMIO
COBPEMEHHOW  TEOpPMM  CTPOEHWs  atoma:

OTKpbITME 3NEeKTPOHA, OTKpbITHE
pagMoaKTMBHOIO pacnaga 3N1EMEHTOB.
CtpoeHue artoma. Pabotbl Pesepcopaa no
nuccnenoBaHuio paccesHus o-yactuy,

BellectBamun. Mogens atoma no Pesepcdhopay,
HECOCTOATENbHOCTb 3TON MOZenw.
OnTtuyeckne cnekTpbl anemeHToB. CnekTp
Bogopoada (cnekTparnbHble cepuu banbmepa,
JlaimaHa, [MMaweHa, [ldyHaa). KeaHTOBbIN
XapaKkTep MOrMOLWEHUS U U3NYYEHUS SHEPTUN.
YpaBHeHue NnaHka.

Teopus ctpoeHua atoma bopa. [lMoctynaTtsl

Bopa.

MNoHaTre o KBaHTOBOW MEXaHuKe.
KopnyckynsipHo-BonHoBasi npupoaa
3MNEeKTpoHa.

YpaBHeHne pe bponns.  CooTHowweHue
HeonpegeneHHocTen lenseHbepra.
KBaHTOBOMEXxaHn4eckoe obbsACHEeHWEe
CTpoeHunsa atoma. KeaHToBble ymcna. ATOMHbIe
opbuTanu, MHOMO3NEKTPOHHbIE aToMbl.

CTpoeHve 9neKkTpoHHbIX 060MoYeKk aToMoB.
MpuHumn MMaynu. lMpasuno lNyHaa. [Mpasuno
Kneukosckoro.

Tema 5. Mepunogunyeckuni 3aKOoH
O.WN.MeHgeneeBa n 3reKTPOHHOE CTPOEHUE
aTomoB. OTKpbITUE NEPUMOOMYECKOrO 3aKoHa
O.W.MeHpoeneeBa. [Nepuoguyeckuii  3akoH
O.W.MeHgeneeBa Kak OCHOBa  pasBUTUSA
€CTECTBEHHbIX HayK. CoBpeMeHHas
dopmMynmnpoBka  NEpUoauHecKoro  3akoHa.
lMepuogmnyeckas cuctema 3MEMEHTOB U ee
CBSA3M co CTPOEHMEM aToma.
MocnepoBaTenbHOCTb 3anonHeHns
3NEKTPOHHbIX 06onoyek atomoB. CTpykTypa
nepuoanyeckon CUcTembl: Mepuodbl, rPynmbl,
nogrpynnel. M3meHeHne CBOWCTB B
nepuoguyeckon  cucteme  (BepTuUKanbHas,
ropusoHTanbHass U AuvaroHanbHasi aHanorum).
Paguycbl aTOMOB 1 MOHOB. OHEPrmus MOHM3aL MK
aToMmOoB, CpPOACTBO K AMNEKTPOHY,
3ANeKTPoOTPULLATENBHOCTb. MepcnekTuBbl
pasBuUTUS NepUOANYECKON CUCTEMBI.

20

0,5




Tema 6. Xumuyeckass CBA3b W CTPOEHUE
MOneKyn.

UcTopus pas3suTung npegcTaBneHnn o]
BaNiEHTHOCTU U MNPUPOAE XMMMUYECKOW CBSA3MW.
KonnyecTBeHHble XapaKTepUCTUKN XMMUYECKON
CBA3N: ONWHA  CBA3W, 3HEprus  CBsA3W,
BarneHTHbIE YrIbl.

KoBaneHTHasa cBsaA3b. CBoNCTBa KOBaneHTHOM
CBSI3N:  HaCbIWAEeMOCTb,  HanpaBIIEHHOCTb.
MeTon BaneHTHbIXx cBs3en. [lBa MexaHuama
obpasoBaHua cBasun. mMbpuansaunsa aTtoMHbIX
opbuTanen. Twnbl rmbpunansaumn.
JlokanusoBaHHasa 1 HenokanM3oBaHHasi CBA3W.
OCHOBHbIE NMONOXEHUSA METOAA MONEKYISAPHBIX
op6utanen (MO) Ha npumepe NpocToro MetToaa
MO Xtokkens. CasasbiBatoLLne "
paspbixnaowme MO. MNMpuveHeHne metoga MO
K Monekynam, o06pa3oBaHHbIM W3 aTOMOB
3NIEMEHTOB MEpPBOro W BTOPOro nNepuoaoB
cuctembl anemeHToB. CpaBHeHne metogos BC
n MO.

Tema 7. MexxmonekynspHoe B3anmogencTeume.
OnekTpocTatmnyeckoe B3avmMmoencTene
mMonekyn. [lucnepcnoHHoe, opueHTaLMoOHHOE 1
WHOYKUMOHHOE  B3auMOAEWCTBME  MOJIEKyI.
[oHopHO-akuenTopHoe B3aMMoJencTeme.
BopopogHaa cBs3b. BnusHue BogopogHon
CBSA3M Ha  (PU3MKO-XMMUYECKMEe  CBOMCTBA
BELLECTB.

10

Tema 8. KoHgeHcupoBaHHOE  COCTOSAHWE
BelllecTsa.

ArperaTHoe COCTOslHUE KaK MpOsiBIieHne
B3aUMOAENCTBUN Mexay yactuuamm
BellecTBa. Kpuctannnyeckoe  coctosiHue
BellecTBa. NloHHada, aTOMHasa 1 MornekynspHas
Kpuctannudeckune pewetkn. MeTtannuyeckas
cBaA3b. [1poBOAHUKM, NONYNPOBOAHWKMA W1
[N3NEKTPUKMN.

ra

Pasgen 3. MNpeBpalleHne BELLECTB

Tema 9. DHepreTuka XMMn4eCcKMx NpoLEecCcoB.
BHYTpeHHSIA 3Heprus u 3HTanbnus. OK30- U

3HOOTEpMUYECKUNE peakuun.
Tepmoxumnyeckne ypaBHeHus.  Tennosble
A eKTbl pasnnyHbIX npoLeccos.

CtaHgapTHble TennoBble addekTbl. 3akoH
lecca u cneacteua w3  Hero. [lpumepsl
npuMeHeHnss 3akoHa [ecca Anga BblUMCNEHUS
TennoT obpa3oBaHNs BELLECTB. SHTANbMUNHbIX
XapaKTepUCTUK pasnU4YHbIX npoLeccos
(obpasoBaHusi, cropaHus 1 T.4.).

MoHatTme 06  sHTponmn.  CTaHgapTHble
3HTpONUU. NI3MeHeHne 3HTPONuUM B pasnnyHbIX
npoueccax. QHTPONUS 1 NEPUOLANYECKUNA 3aKOH.
MoHaTne o6 aHeprum M'bbca n ee n3meHeHne
Kak  Mepbl  PEakuMOHHbIA  CMOCOBHOCTW.
OHTanNbNUMHBLIA U SHTPONUNHBIA  haKTOPbI
npoueccoB. TepmoaMHamu4yeckass  oOueHKa
BO3MOXHOCTW NPOTEKaHWs npoLiecca.

0,5
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Tema 10. Xumundeckas KMHeTuHKa.

CkopocTb peakuun. CKOpOCTb peakuum B
FOMOreHHbIX U  FeTEepPOreHHbIX CucTemax.
3aBMCMMOCTb CKOPOCTU XUMMUYECKOW peakuunm
OT pasnuyHbiX GaKkTopoB. 3akoH [OEeWCTBUS
mMacc. KoHcTaHTa ckopocTu. MoneKynspHOCTb U
nopsgok peakumu. 3aBUCMMOCTb CKOPOCTU
peakumm oT TemnepaTypbl. [lpaBuno BaHT-
lNodda, ypaBHeHue AppeHuyca. [NoHATMe 06
aKTVMBMPOBAHHOM KOMMIIeKce. OHeprus
aktmBaumm. LlenHble  peakuun.  PaboTbl
H.H.CemeHoBa n H.M.OMmaHyans.
OcobeHHOCTN  KaTanuMTUYecKMX MNpoOLLeCcCoB.
[OMOreHHble ¥ reTeporeHHble NpPOoLEeCcChl.
OnemMeHTbl TeEOpUKM KaTanmsa.

JTabopaTopHas paboTa "3aBMCUMOCTb
CKOpPOCTM XUMUYECKOM peakumm oT
KOHUEeHTpaumun".

Tema 11. XXrmuyeckoe paBHOBECHE.
Heobpatumble wun obpatumbie npouecchbl.
OuHamuyeckoe paBHOBecKe. KoHcTaHTa
paBHOBECUS B TOMOFEHHbIX U reTeporeHHbIX
cuctemax. CBsI3b KOHCTaHTbl paBHOBECUSI C
n3mMeHeHnem 3Heprum [MBGbGca B peakuymu.
CwmelleHne paBHOBECUST MpU  U3MEHEHUU
YCrOBUN. MpuHUMN NpPoOTUBOOENCTBUS
(MpuHUMN Jle-Watenbe).Ucnonb3oBaHue
3aKOHOMEPHOCTEN XUMWYECKON KUHETUKU W
OUHaMU4eCckoro paBHOBecUs npu
COBEpLLEHCTBOBAHU XUMUKO-
TEXHOMOrMYecKnx npoweccos B
NDOMbILLINEHHOCTW U TEXHOMOIUSAX.

0,5

ra

Pasgen 4. [lucnepcHble cucTemsl

Tema 12. OCHOBbI (PU3UKO-XMMUYECKON TEOPUN
pacTtBopoB. CBOMCTBa pacTBOPOB.

Knaccudukaums ANCnepCHbIX cucTeM.
O6pasoBaHune WUCTUHHBIX pacTBOpPOB.
M'mopaTHas Teopus pacTBOpOB

O.WN.Mengeneesa. Tennosble addekTbl npu
pacTBopeHun. BrnusHue TemnepaTypbl Ha
pacTBOPMMOCTb BELLECTB. 3aBncnmocTb
pacTBOPMMOCTM ra3oB OT JABMEHUS.

MpaBuno [eHpun. B3ammHaa pacTBOPMMOCTb
OBYX XupgkocTel. 3akoH pacnpeaeneHus.
HeHacbilleHHble, HacblLWEeHHble n
nepechblILLEeHHbIE paCcTBOPbI.

Cnocobbl BblpaXKeHns KOHLLeHTpaLum
pacTBOpOB: NpoLeHTHas, MonsipHas,
MonsAnbHasi, HopMarnbHasi, MOMbHbIE JONN.
CeoiicTBa pa3baBrneHHbIX pacTBOpOB
HeanekTponutoB. Ocmoc. OcmoTuyeckoe aaB -
neHve. YpasHeHne BanTt-lodda. [asneHue
HacbiWEHHOTO Mapa  pacTBopuTens  Hag
pactBopoMm. 3akoH Paynsa. [loBbiweHne
TemnepaTypbl KuneHms pacTBOpOB n
MOHWXEHNE TemnepaTypbl WX 3aMep3aHusi.
OOynNMOCKONUYECKMA U KPUOCKOMUYECKMI
MeToAbl ornpefeneHns MOJEKYNAPHbBIX Macc
pPaCcTBOPEHHbIX BELLECTB.

10




Tema 13. AnekTponuTuyeckas guccoumaums un
WOHHbIE NPOLIECCHI.

Teopuss  anEKTPONUTMYECKOM  guccoumaumnm
AppeHuyca. Ponb monekyn pactBoputens B
npouecce pacnaga 93feKkTPOSIMTOB Ha WOHbI.
LOunanekTtpuyeckas NPOHULLAEMOCTb "
WOHM3MpYyloLLas cnocobHOCTb pacTBoOpUTENS.
CunbHble n cnabble anekTponutbl. CTeneHb
auccoumaumm. N3oToHnYeckuin KoadpuLmeHT.
lMpmeHeHMe 3akoHa [OEeWCTBYKLWMX MacC K
pacTBopaM 3MeKTponmMToB. 3aKkoH pa3baBneHns
OctBanbga. BnusHne ogHoOMMEHHOro MoHa Ha
auccoumaunto cnaboro anekTponura.
KoHcTaHTa auvccoumaunm cnaobix
anektponuTtoB. CTyneH4yatas Aauccouunauus.
Kaxyliaaca cTeneHb Auccoumalmm CUNbHbIX
anekTponutoB. [loHATME 006  aKTUMBHOCTMW.
MoHatTne 06 wMOHHOM cune  pacTeBopa.
3aBUCMMOCTb KO3(hPULUMEHTA aKTUBHOCTU OT
WOHHOW cunbl pacTtBopa. NoHHbIE peakumu.
JlabopaTopHas pabota "MoHHble peakummn”.
YcnoBus CMeELWEeHUsT WMOHHBIX pPaBHOBECUIA.

MponsseneHus pacTBOPMMOCTM.
OnekTponuTMyeckas AMCCOUMaUUSA  MOMEKYIN
BOAbI: WOH TMOPOKCOHWS, WOHHOE

npousseneHne Boabl. BogopoaHsin nokasaTenb
- pH. KnCnoTHO-OCHOBHblE  MHAWKATOPBI.
BydepHble pacTBopbl.

M'mpoponns conen. CTeneHb rugponusa, ee
3aBUCUMOCTb oT KOHLIeHTpaLmu n
TemnepaTypbl. KoHcTaHTa rmgponusa.
PasnuyHble cnyyam rugponusa. Heobpatumbli
rmaponuma.

CoBpemeHHasi Teopus KUCINOT U OCHOBaHUMN.
lMpoToHHaa Teopus. KUCNoTbl U OCHOBAHWUA MO
JTbtouncy. MNMoHATUE 0 XKECTKUX N MATKMUX KUCNOTax
N OCHOBaHMSX.

JlabopaTopHas pabota "Maponua conen”

0,5
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Tema 14. OkucnnTenbHO- BOCCTAHOBUTESNbHbIE
npoueccbl. OCHOBbI 3NEKTPOXNUMUMN.

BaxHenwwmne okucnmtenn M BOCCTAHOBUTENMN.
3aBMcUMoCTb OKUCNNTENBHO-
BOCCTAHOBUTEMbHbIX CBOWCTB BeLecTB OT
NnonoXxeHust obpasylolmx UuX 3MEMEHTOB B
nepuoanYeckon cucteme. CocTaBneHue

YpaBHEHUN OKNCNUTENbHO-
BOCCTaHoBUTENbHbIX peakuun (OBP). MeTtoabl
ANEKTPOHHO-NOHTHbIX YPaBHEHUI.
Knaccudpukauua OBP:  mexmonekynspHble,
OMCnponopLNOHMPOBaHUS " BHYTpU-
MOIEKYNSIPHbIE.

lMpmeHeHne BOCCTaHOBUTENEN U OKUCIIUTENEN
ONs KpaweHus KyOOoBbIMM KpacuTensMm u B
NpPOM3BOACTBE BOJIOKOH.

lanbBaHM4yeckne anemMmeHTbl. BogopoaHbIn
3MNEKTPOA. CraHpgapTHble OKUCINUTENBHO-
BOCCTaHOBUTENbHbIE noTeHumanbi.
OrneKkTpoaBMKyLLas cvna (34C)
ranbBaHW4Yeckoro anemeHTta. Mcnonb3oBaHue
OKUCINTENbHO-BOCCTAHOBUTENBHbIX
noTeHumManoB Ans npeackasaHns BO3MOXHOCTU
npotekaHua OBP.

OneKkTpoaHble noTeHUmnansl MeTansos.

3aBnCMMOCTb OKUCNUTENbHO-
BOCCT@HOBMWTESbHbIX noTeHunanos oT
KOHLeHTpauun peareHTOoB. YpaBHeHve
HepHcrTa.

OnekTponus Kak OKUCINTESBHO-

BOCCTAHOBUTESbHbBIA  Mpouecc. ONeKTponus
pacnnaBoB M BOOHbIX pacTBopoB. [lonyyeHne
rmnoxnoputa  HaTpust nNpu  3neKTponuse
pactBopa NaCl.

Kopposunst MeTannos, METOAbI 3aLLUMThI OT Hee.
JTabopaTopHas pabota "OKncnuTenbHo-
BOCCTaHOBUTENbHbIE peakunn”.

0,5

10




Tema 15. KomnnekcHble coeanHeHns.
KoopanHaunoHHaa Teopua A.BepHepa u ee
passuTue. KomnnekcoobpasoBaTernb, nuraHabl,
KoopaMHaUNOHHOE yncno
KomnnekcoobpasoBaTens, KOOpAWHALMOHHAS
€MKOCTb nuraHga. BHYTpeHHSs M BHeELUHsIs
cdpepa KOMMNIIEKCHOrO COeANHEHUS.

OOLlime cBoOMCTBA KOMMIEKCHbLIX COEANHEHUN,
nx Knaccudukaums n HOMeHKnaTtypa.

N3omepus KOMIMMEKCHbIX COEeMNHEHNN.
B3anmHoe BNUSIHUE NUraHaos.
3aKOHOMEPHOCTb TPaAHCBIUSAHUS no

N.N.YepHaeBy. XenaTHble coefuHEHUs, WX
ocobeHHocTb. OObsicHeHMe ob6pa3oBaHMA W

CTpoeHunda KOMMJ1EKCOB C NOMOLLbH
ANEKTPOCTAaTU4ECKNX I'IpeD,CTaBJ'IeHI/IVI.
KBaHTOBOMEXaHU4YECKME METOAbI TPaKTOBKA
XUMUYECKOMN CBA3N B KOMMNJ1EKCHbIX

coeguHeHusix. MeTon BaneHTHbIX CBSI3EN.
BHellHee 1 BHyTpMopOUTanbHbIE KOMMEKCHI.
MoHATME O TEopUM KPUCTaNIMYECKOrO MONs.
B3aumHoe pacnoioxeHWe nuraHgoB M
aTOMHbIX opbuTanen komnnekcoobpasoBaTens
B OKTasApU4eckoM W TeTpasAapuyveckom norse
NMraHaoB: CNEKTPOXMMUYECKUIA Psifi NIUraHaoB.
BbICOKO- UM HU3KOCMMWHOBBLIE  KOMIMJSIEKCHI.

Okpacka KOMMIEKCOB. Bknag
O.U.Menpeneesa, JI.LA.lyraeBa,
N.N YepHsaesa, A.A.lpnHbepra, HO.H.
KykyLlknHa B XUMUIIO KOMMMEKCHbIX
COeUHEHMNN.

Ouccoumaumss  KOMMNIEKCHbIX  COeAUHEHWN.
KoHCcTaHTa HEeCTOMKOCTM KOMMIEKCHOro MOHa:
cTyneHyatass m obuwasa KoHcTaHTa. dakrtopsbl,
BNUAOLLME HA YCTONYNBOCTb.

Pasgen 5. Ceoictea anemeHTtoB rpynn IA — VA

0,5

14

ra




Tema 16. AnemeHTbl VA rpynnbi

A30T1. BogopoaHble coeanHeHus asoTa.

A30T B npupoge. lony4yeHne 4ucToro asora.
OHeprusi  guccoumaumMm  MOMeKynbl  asoTa.
O6Lan xapakTepucTnka XMMNYeCKux CBONCTB.
Avmmuak.  TpombiliNeHHble  MeTodbl  ero
nonyyeHunsi. Bsaumopenctesue C  BOAOMW.
'Mapokcma aMMOHUSA, MOH aMMOHUS.

Peakuuu okucneHusa ammuaca.
B3anmopenctBue ammmaka Cc  MeTannamu.
AMyabl, UMUAbI, HUTPUObI METarIoB.
'vaopasuH. CtpoeHune ero MOJIEKYTbI.
Xummyeckme cBoncTBa. A30TUCTOBOLOPOAHAsA
KicnoTa, asugbl MeTannoB. [MOpOKCUMIamMuH.
[FanoreHuabl asoTa.

KucnopogHsle coeauHeHns a3oTa.
JTabopaTopHas pabota "A3oT".

Okcnpbl  asoTta, ux cBoucTBa. AsoTucTas
Kncnota, ee OKUCTUTENbHO-
BOCCTaHOBUTEMbHbIE  CBOWCTBA.  HUTpUTHI.
A3oTHasa kucnota. OkucnuTenbHble CBOWCTBA
asoTHoW. [lpumeHeHMe a30THOM KUCMOThbl B
TEeXHUKe.

[MpoMBbILWNEHHbIE MeTOAbl NOSTyYEHUS a30THON
KUCMOThI.

docdop, MbILWbSK, CypbMa, BUCMYT.
MpupogHble coeguHeHuns. MNMonyyeHne nNpocTbix
BELLEeCTB. Annotponus. MpumeHeHne
docdopa, MblLLbsIKa, BACMYTa B TEXHUKE.
OkucnuteneHble Yncna. docuabl, apceHnasbl,
aHTUMoHUALI MeTannos. [Mapuabl docdopa,
MblLLbSIKA, CYypbMbl. VIoH bochoHUS.

Okengabl. MNMpumeHenne okcupa doccopa (V).
Kucnotbl ¢occopa (lll) n doccdopa (V).
Okenabl MblLWbSKa U CypbMbl. VX amdoTepHbIi
xapaktep. OCHOBHble CBOWCTBa  OKcuaa
Bucmyta (Ill). Mpo—m3BogHbie Bucmyta (V).
OxucnutenbHble n BOCCTaHOBUTESbHbIE
CBOMCTBA COEAMHEHUNA MbIlbSAKA, CYpPbMblI,
BUCMYTA.

ManoreHnabl ocdopa, MblwbsKka, CYpbMbl,
BUCMYTA.

docopHble yaobpeHus.

JTabopaTopHas pabota "CoeanHeHna aszorta".

10




Tema 17. OnemeHTh! IV rpynnbi

Yrnepog, KpeMHUN.

Yrnepog B npupoge.  Annotponuyeckue
Mogucmkaumm yrnepoga. Wx TexHuyeckoe
3Ha4eHue.

MpupoaHble coegmHeHns KpeMHus. MNonyyeHne
B Buae npoctoro Bewectsa. MpvmeHeHne B
TEeXHUKe.

CTpoeHune 9nekTpoHHbIX 060MoYeK aToMOB.
3Ha4yeHne OKUCNUTENbHBIX YnCen.

Okeng yrnepoga (1. Mony4yeHue.
BsaumopgerictBue ¢ ranoreHamu. Kap6oHwunbl
mMeTannos. [pumeHeHne MOHOOKMCK yriepoaa
B Ka4eCTBE BOCCTAHOBUTENS B MeTannypruu.
Okenp yrnepopa (IV). dusmyeckne csomnctsa.
MpumeHeHne B TexHuke. KucnoTwl yrnepoga
(IV). KapboHatbl. Peakuus camookucreHus-
CaMOBOCCTaHOBIEHUS MOHOOKMCK Yrrepoaa.
JlabopaTopHas pabota "Yrnepoa".
Cepoyrnepoga. TuoyronbHas kucnoTa.
CoeanHeHus yrnepoga c ranoreHamu. ®peoHbi.
CoepguHeHuns yrnepoga ¢ a3otom. [uumaH, ero
cTpoeHme. CuHUNBbHAsA KucroTa WM LUMaHWdbl.
LUuaHng-noHel B  KayecTBe nNWraHgos B
KOMIMMEKCHbIX COEOUHEHUSIX.
PogaHucToBogopoaHas kucrnoTa.

KpemHuin, ero npupogHble COeOUHEHUS.
MonyyeHne kpemHusi. NpuMeHeHNe B TEXHUWKe
NonynpoBOLHUKOB.

Okcuapbl KPEMHMS, KBapL, U KBapLEeBOE CTEKIO.
Knucnotel  kpeMHus, cunukatel.  Crekna.
PactBo—pumoe cTekno, 6bITOBOE CTEKO,
crneunanbHble CTekna.

Cvnuungpl metannoB. KpemHeBogopoabl. Wx

CpaBHeHue c yrneso4opodamMu.
KpeMHeopraHuieckue coeavHeHus, Ux
npYMeHeHNe.

Kapbua  kpemHus. Ero nonyyeHve u
npuMeHeHne.

"epmaHuniA, 0ONOBO, CBUHEL,

MpupoaHble coeAMHeHUs1 repMaHusi, OroBa,
CBUHLA.

MpymeHeHne B TexHuke. AnNnoTponus onosa.
B3aumopenctene ¢ kucnotamu. CreneHu
OKVCNEHMS.

Okcuabl M TMOPOOKMCKM repmaHus, OJioBa,
cBuHua. Ix ampoTepHOCTb.
OKMcNNTENbHO-BOCCTAHOBUTENbHbLIE CBOWCTBA
coeanHeHun repmanua  (IV), onosa (Il, 1V),
cauHua (I, 1V).

Cynbcuabi.

anoreHnabl. OnoBoxnopmncTtoBoAOpPOaAHAas
Kucnora.

JlabopaTopHas pabota "OnoBo, cBuHeL".

10




Tema 18. AnemeHThl IIA rpynnbl

Bop, antoMUHWI, rannun, HAWN, Tanmun.
MpupogHble coeguHeHusa Gopa. MonydeHne B
3afleMeHTapHOM  cocTosiHuK.  [pumMeHeHne
NpOCTOro BeLLecTBa.

O6Lwan xapakTepncTuka XMMUYECKNX CBOWNCTB.
Bopuabl MeTannos. BopoBogopoabl,
0COBEHHOCTb CTPOEHUSI X MOMEKY.
Baaumopgencteume ¢ kncnopogom. Okema 6opa,
6opuaHble ctekna. Knucnotsl 6opa.

AntoMuHUR B npupoge. MeTtannyprus
anomMuHns. MNpumeHeHne B TEXHUKE.
B3aumopgencteme ¢ kucnotamm 1 Lwenoyamu.
BaanmogencTteme ¢ KMUCNOPOAOM W OKCuaamu
MeTannos. AnNtoMOTeEPMUS.

Oxkcug anomuHmsa. 'mgpokema anioMuHns, ee
amoTepHOCTb. AMOMUHATHI.
AntomocunukaTsl, dapdop, Kepamuka,
LEeMEHTBI.

[[anoreHnabl antoMuUHUS.

Mannun. Kpatkue cBegeHuss 00 wuwHOUM U
Tannun. dnsnyeckne n XMmMmM4Yeckne CBOWCTBA.
CpaBHeHMEe XMMUYECKMX CBOWCTB rannws,
WHOWSA, Tannus Cco cBomcTBamMuM Oopa wm
anomMuHns. Okeugbl U TMapoKcuapl.

Tema 19. AnemeHTol rpynn 1A, IIA

Mogrpynna nutusa, noarpynna 6epnnnus.
MpupoaHbie coeguHeHus 3M1EMEHTOB
noarpynnel  nnuTus. [lonyyeHne  LWENOYHbIX
MeTannos, UX  gu3nMyeckme  CBOWUCTBA.
MpumeHeHue.

BsanmopencTteune ¢ Bogon. Bsaumogericteume ¢
KMCNOpPOaOM. Oxkcuabl, nepokcuabl.
M'Mapokcuabl LWenoYHbIX MeTansos.
B3anmogencrene LEMNOYHbIX MeTanmoB C
BOJOPOAOM, a30TOM, CEPOW, raroreHamu.
[MpombiWwneHHble MeToAdbl MOMyYeHUs eaKoro
HaTpa 1 egkoro Kanuvs. [NonydeHwe cogpl u
notawa.

MpupoaHbie coeguHeHus 3M1EMEHTOB
noarpynnel  6epunnus. [lony4yeHne MpoCTbIX
BELLECTB, NPUMEHEHNE UX B TEXHUKE.

O6Lan xapakTepncTuka XMMUYECKNUX CBONCTB.
Bsanmopenctene ¢ BOOOPOOOM, a30TOM,
cepon. Okeugbl n nepokcuabl. OcobeHHOCTb
XUMUYECKMX CBOWCTB okcuaa Gepunnus.
Bepvnnatbl.

vopokcnabl  MarHwWs, KanbLusl, CTPOHLUUS,
bapwus. [pymeHeHne rMapokcnaa Kanbums Kak
BSDKYLLErO BELLeCcTBa.

0,5

Pasgen 6. Ceonctsa anemeHToB rpynn VIA n
VIIA

0,5

ra




Tema 20. Xumnga sBogopoaa v kucnopoga.
Bogopoa

Bopgopog B npupoge. Wsotonbl Bogopoaa.
TexHunyeckne U nabopaTopHble  MeToAbl
nonyyenus. NMpumeHeHne BOAOPOLA B TEXHUKE.
dusmyeckne cpoicTBa BoOopoAda: MIOTHOCTb,
TENNonPoOBOAHOCTb.

Xummyeckme cBoWCTBa Bogopoga: [mapuapl
BoAgopoAda, WX Knaccudukauus no  Tuny
XuMmyeckom cedasn. PactsopMmocTs Bogopoaa
B MeTannax VI rpynnol cucTeMbl
0.N.MenpgeneeBa.

OCOBEHHOCTN XMMUYECKMX CBOWCTB BOAOpOAA
B MOMEHT BbIENeHMS.

JlabopaTopHas pabota "Bogopog".

Kucnopopg. Boga. Nepekuck Bogopoaa.
Kucnopog B npupoge. Ero 3HaveHue pans
XU3HEHHbIX MpPOLIECCOB. CoxpaHeHune
Kncnopoga atmocdepbl — BaKHenLlas 3agada
akonoruu.

TexHudyeckne U1 nabopaTopHble  MeToAbl
nonyyeHust Kncnopoga. MpomblwneHHoe
3Ha4eHune Kn-crnopoga, dopcupoBaHHOE
npoBefeHne MeTanfyprmyeckmx MpoLeccoB
npyu KucriopogHoMm Aytbe. OKucnuUTenbHble
cBoncTBa. AnnoTtponusi kucriopoga. O30H.
Okcnabl anemMeHToB — MX Kraccudmkauus,
rmopaTtbl OKCUAOB.

Bopa. AHomanua ee cBouctB. CTpoeHue
Monekyn BoAbl. Ponb Bogbl B TEXHUYECKMX U B
ouono-rnyecknx npoueccax. OxpaHa BOAHbIX
pecypcoB  BaxHeWLlas npobnema sKonoruu.
>KecTkocTb BOAbLI U CNOCOOLI €€ yCTpaHEeHMeE.
Mepekncb Bopopopa. CTpoeHue ee Monekyn.
KucnoTHble cBonctBa. [lepekucn meTansos.
OKMCNNTENBHO-BOCCTAHOBUTENBbHbIE CBOWCTBA
nepekucu Bogopoda. lNpumeHeHne nepekucu
BOAOPOAA M MNEPOKCUOO0B B TEXHMKE.
JTabopaTopHas pabota "Kncnopog".
JTabopaTopHas pabota "lepekuck Bogopoaa”.

Tema 21. AnemeHTbl VIIA-rpynnbl
["anoreHbl 1 ranoreHoBoAopPoab!.

MpupoaHble coenHeHus rafioreHos.
MpombilneHHble MeToabl MonydeHus Topa,
xriopa, O6poma, noga. MpumeHeHue.
Xummnyeckne CBOMCTBA ranoreHos.

OcobeHHocT xumum  ¢Topa. BopopogHblie
COeOVHEHMS ranoreHoB.

anoreHoBogOPOAHbIE  KUCMOTHI. [lonyveHue
ranoreHoBOoOOPOAHbIX KUCMOT. KncnoTHble wu
BOCCTaHOBUWTESIbHbIE CBOWCTBA.

KucnopogHble coeMHeHNs ranoreHos

Okecnpbl xnopa. BsaumopgewncTtsue xnopa ¢
BOLOW M C BOAHbIMW pacTBOpaMu LUENOYeN.
Kucnopogcoaepxaiime Kucro-Tbl Xxfopa, KX
OKUCNUTESNbHbIE W KUCIOTHbIE dyHKUMU. WX
conun. Kucnopoacogepxaiume Kucnotel bpoma
n nopa.

JlabopaTopHas pabota "lanoreHbl”.
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Tema 22. nemeHThl VIA rpynnbl

Cepa, ceneH, Tennyp. Nx rmgpuabi.

Cepa B npupoge: camopogHasi cepa,
cynbuabl, cynbdaTtel. [NonyyeHne cepsbl, ee
npumeHexue. [lonydyeHne w  MNpUMEHeHUe
ceneHa v Tennypa.

OnekTpoHHoOe cTpoeHne aTtomoB. OOwas
XapaKTepPUCTNKA XMMUYECKNX CBONCTB.
CepoBogopon. CepoBogopogHasi  KMCNoTa,
cynbuabl  MeTannoB. BoccTtaHoBuTenNbHbIE
CBOMCTBA CEpoOBOOOPOAHON KUCNOTbI U ee
conewm.

MHorocepHuCTbIE BO4OPOAbI U Nonucynbduabl
meTannos. CeneHoBogopon, TENNypoBOAOPOA.
Oxkcuapl U KNCNOTbI Cepbl, ceneHa, Tennypa.
Okcuabl  cepbl:  MOHOOKUCb,  [ABYOKWUCb,
TPEXOKMCb. OkucnutenbHo-
BOCCTaHOBUTEMbHbIE CBOWCTBA OKCMAa Ccepbl
(IV). CepHuctas kucnoTta, ee CBOWCTBaA MU
cBonctBa ee conen. ObpasoBaHue OBYOKUCU
cepbl B MeTannyprum LUBETHbIX METanmnos, ee
pauvoHanbHOe WUCMOMb30BaHWe W 3awmTa
OKpYyXXatoLlen cpeapl.

Okeng  cepbl  (VI). CepHass kucnota. Ee
Ba)kHelLne cBoncTBa M npumeHeHne. Oneym,
€ro XMMU4eckuii coctaB. TexHu4eckme meToabl
Nony4YeHnsi CEpPHOM KNCNOThI.

TuocepHas KucnoTa, THocynbdaTbl.
MonuTtnoHoBble kucnotel. Okcuabl ceneHa wu
Tennypa. KucrnoTel ceneHa wu  Tennypa,
CpaBHEHWE VX CBOWCTB C K1CINOTaMu Cepbl.
JlabopatopHas pabota "Cepa u ee
coegnHeHns".

Pasgen 7. CsownctBa anemeHToB rpynn 1B —
VIIB

0,5

ra

Tema 23. OnemenThl IB, 1IB-rpynn

Moarpynna megwn, nogrynna LuHKa.

Megob, cepebpo, 3omoTo B npupoge.
Metannyprua wmegu. LuaHugHein  meton
n3BriedeHus 3onota un cepebpa. NpumeHeHue
mean, cepebpa, 30110Ta B TEXHUKE.

O6wWan xapakrepucTuka XMMNUYeCKUxX CBONCTB.
B3aumopenctene ¢ kmcnotamu.  Okcuapbl,
rmgpokcunabl. AmMcotTepHocTb okcnaos meaum (I,
Ill), okenga 3onota (llII). Kynputel, kKynpathl,

aypartbl.

LUnHk, kagmuin, pTyTh. WX  nNpupogHble
COeVNHEHUS. MonyyeHue, CBOWCTBA,
NpYMeHeHNe.

Okcmabl UMHKa, kagmust, pTyTu. F'mgpokenabl.
OcobeHHOCTM CTpoeHUs coeanHeHni pTyTu ().
JTabopaTopHas pabota "Meab. LInHk".

0,5




Tema 24. 3nemenTsl IVB 1 VB-rpynn
Moarpynna TuTaHa, noArpynna BaHagus.

Pyobl TntaHa u uupkoHusi. OcoBeHHoCTM
MeTannyprum 3TUX MeTannos.
KOHCTpPYKLMOHHbIE [aHHble TUTaHa.
MpmeHeHne TuTaHa, UUPKOHUSA, radHus B
TEXHUKE.

3HayeHns okucnutenbHbix 4ucen. Okcuabl.
M'mppokcuabl.  AMKOTEpHOCTb  rmapokcuaa
TUTaHa U LUPKOHMSA. TUTaHaTbl U LMPKOHATLI.
B3aumopenctBue C ranoreHamu, a3o0TOM.
B3anmopgencrteue ¢ Kncrnotamm.

MpupogHble coeauHeHWst BaHagusi, HMobus,
TaHTana. NpumMmeHeHne NpoCTbIX BELLECTB.
B3anmopencTteume ¢ kucrnotamu.

Mmppokcuabl BaHagusi, HWMOOMs, TaHTana.
BaHapatbl n TaHTanarhbl.

14

Tema 25. OnemeHTsl VIB rpynnbl

Xpom, monnbaeH, Bonbdpam.

Pyobl  xpoma, wmonubaeHa, Bonbgpama.
MonyyeHne  aTMx  MeTannoB w3  pya.
MpmeHeHne B TEXHUKE.

B3aumopencteme ¢ kucrnotamu. 3HaYeHus
OKUCNUTENbHbIX Yncen.

Okcnabl M TMAPOKCUMAbI, XpoOMUCTad M
XPOMOBBIE KUCIOTbI, XPOMWUTBHI M XPOMaThl.
MonnbaeHoBas v BomnbgpamoBasi KUCMOThI.
Monnbaatel 1 Bonbdpamatbl. M3ononun- u
reTeponosINKUCIIOTHI.

B3aunMHbIN Nepexoa xpoMaToB N AUXPOMaTOB.
OkncnuTenbHble  CBOWCTBA  XpOMaToB U
ONXPOMAaTOB B KNCIOW cpee.

10

Tema 26. AnemeHTbl VIIB-rpynnbi

MapraHeu, peHui.

MapraHey u peHun B npupoge. [lMonyveHue
MapraHua 13 ero pya. NpumeHeHne mapraHua u
peHUs B TEXHUKE.

Bsaumogenctesme MapraHua W peHua C
kncnotamu. Okcuabl Mapradua. mapokcmnabl
Mapradua. MapraHueBaTucTas,
MaproHuUoBMCTasi, MapraHueBass  KWCNOTHI.
MaHraHuTbl, MaHraHaTbl, MepMaHraHarTbl.
OkucnuTenbHble CBOWCTBA MEpPMaHraHaToB W
nX 3aBMCUMOCTb OT pH cpeapbl.

Okeungbl peHus. PeHuneBas Kucrora,
neppeHaTbl.

JlabopaTopHas pabota "MapraHeun".

0,5
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Tema 27. 3nemenTsl VIIIB rpynnbl
CewmericTBa Xenesa v nnaTuHbl.

Pyabl Xenesa, kobanbTa, HUKens.
MeTannyprus xenesa. MpumeHeHne
kobanbTa, HMKeNs B TEXHUKE.

B3anmopencteue xenesa, kobanbTa,

HuKensd ¢ kucrnotamu. OKenabl U TMAPOOKMCH.
DdeppuTsbl 1 dpepparthbl.

LinaHmaHble  KOMMNMEKCHble  coeauHEeHUs
xenesa (Il n ).

OxucnutenbHble cBoncTBa xenesa (llI),
kobaneTta (lll), Hukensa (l11).

lMnatuHoBble MeTannbl. HaxoxgeHnve B
npupoae. O6bwas XapakTepucTuka
XUMUYECKUX CBOWCTB.

M'mapokenabl nannaams (1), nnatunel (11, 1V),
ux csonctBa. Okcuabl pPyTEHWSs U OCMUS
(VIII). BaxHenwmne coeanHeHns NnaTUHOBBIX
mMeTannoB. [pumeHeHne NPocTbIX BELLECTB
N COeMHEHUN.

Bonpocsl 3Konoruu. BnvsaHue
HeopraHMYeCcKNxX BELLECTB Ha OKpYXatoLLyto
cpeay u 4venoseka. NoHATME O npeaenbHO
[0MNyCTUMbIX KOHLEHTpauusix. MyTtm
CHWKEHMS OTXO40B NMPOM3BOACTBA, O4YMCTKA
BO3QyXa MW CTOYHbIX BOA KOXEBEHHOTO,
MEXOBOI0, TEKCTUIIbHOTO MpOM3BOACTBA M
NMPOM3BOACTBA  WUCKYCCTBEHHbIX  KOX U
XUMUYECKMX BOJIOKOH.

UTtoro B cemecTpe (Ha kypce ans 3A0)

16

ra

KoHcynbTaumm n npoMexyTodHas
atTecTtauus (Ok3ameH)

12

12

282

13

Bcero koHTakTHasa paborta n CP no
AucumniunHe

29

295

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcosoe npoeKkTnpoBaHue y‘-le6HbIM nnaHoMm He npeaycMoTpeHo

5. ®OH[1 OLIEHO4YHbIX CPEACTB A1 MPOBEAEHUA MPOMEXYTOYHOW ATTECTALIUU
5.1 OnucaHue nokasaTtenen, KpUTepueB N CUCTEMbI OLLEHMBAHUA Pe3yrbTaToOB 00yYeHus

5.1.1 NMokasaTtenu oueHMBaHUSA

Kopn HanmeHoBaHWe oueHOYHOro
lMoka3aTtenu oueHnBaHUS pes3ynbTaToB oby4eHus
KoMneTeHUun cpeacTea
dopmynnpyeT OCHOBHble 3akOHblI xMMuu. Knaccudmumpyet peakuuu,
aHanua3npyeT yCrioBusi UX NPOTEKAHUS. Bonpocei ans YCTHOTO
cobecepoBaHus
AHanunsmpyeT XuMMUYeckMe NpoLecchbl U OLEHUBAET BIIMSHUE HA HUWX
pasnuyHbIX QaKTOPOB (TemnepaTypa, KOHLEHTpauusi, NpuUCyTCTBME
OrlK-1 KatanusaTopa u ap.)

anMeHﬂeT cyulectBywouipe CcoBpeMeHHble MeTOOUKM O OLEHKU
(bVI3VIKO-XI/IMI/I‘-IeCKVIX CBOWCTB BeLECTB, CBSA3U mMexnay CTpoeHunem
BellecTea n ero KMCINOTHO-OCHOBHbIMMU, OKUCITUTENTbHO-
BOCCTaHOBUTENbHbLIMUY 1 p. CBOWCTBaAMM.

npaKTW—IeCKOG 3agjaHune

Tunosble 3aga4yn

5.1.2 Cucrtema n KpuTEpPUN OLLEHUBaHUSA

LWkana oueHnBaHus

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTY KOMMETEHLMI

YcTHoe cobecenoBaHme

MucbmeHHas paboTa

5 (oTnnyHO) OpueHTUpyeTCca B OCHOBHbIX TepMUHaXx,

[NonHbIN ncyepnbiBaoLLMn OTBET,
NnokasbiBalLWNA MOHMMaHME npegMeTa.

3HaKOM C AOMOSHUTENBHON nMTepaTypon,
npaBunbHO oTBeYaeT Ha OOoNOoJIHUTENNbHbIe




BOMPOCHI.
CryneHT nokasbiBaeT npasunbHoe
NoHMMaHue YyCroBusi 3ajayun, BrageeT
HaBblkamMy aHanM3a YyCrnoBusi, BblGOPOM
HY)XXHbIX 3aKOHOB W copmyn ana ee
peLLeHns.

YMeeT npaBunbHO HanMcaTb YpaBHEHUsI
peakuui.

4 (xopoLwuo)

CraHgapTHbIv OTBET, TNULLEHHbIN
WHANBMAYANbHOCTH. OonyckaeT
He3HauyuTernbHblE NOrPEeLLUHOCTU Npu OTBETE
Ha BOMpPOCHI.

CtypeHT nokasblBaeT JoctaToyHoe
NMoOHMMaHue YCroBusi 3ajayun, BriageeT
HaBblkaMW aHanmsa YCroBusi, nyTaeTcs B
BbIOOPE HYXHbIX 3aKOHOB 1 hopMy”n Ans ee
peLueHus.

YMeeT npaBunbHO HamMcaTb YypaBHEHWUS
peakuun.

HenonHbin OTBET, nmetoT MecTo
HebonbLlUne npoGensl B 3HaHUSAX.
[onyckaeT norpewHocT npu OTBETE Ha
BOMpPOCHI.

CtypeHT nokasbiBaeT JocTaToyHoe
NMoOHMMaHue YCroBusi 3ajayu, Briageet
HaBblkKaMy aHanusa YcrioBusi, nNyTaetcs B
BbIOOPE HYXHbIX 3aKOHOB 1 hopMy”n Ans ee
peLLeHns.

3aTtpyaHsieTca npaBUIbHO HanucaTb
YpaBHEHUsT peakLmi.

3 (yooBneTBoOpUTENbHO)

MokasbiBaeT 3HaHWUA y4eBHOro maTtepuana
B MWHMManbHoM ob6beme. [onyckaet
GonbLUOe KONMUYECTBO HeNpUHUMMNUAnNbHbIX
oLnGoK. MoXeT yCTpaHWUTb MX C MOMOLLbIO
npenoaasaTens.

CTyOeHT nokasblBaeT  HedoCTaToYHoe
NOHMMaHWe YCroBUs 3adadn, nytaeTcs B
BbIGOPE HYXHbIX 3aKOHOB 1 DOPMYN ANs ee
peLleHus.

HenonHbin oTBeT, ecTb OWWOKM B
N3noXeHun Heckonbknx Tem. [NyTaetca B
TepMUHax.

2 (HeyOoBMETBOPUTESBLHO)

He moxeT oTBETUTb Ha Bonpoc 6e3 nomoLlu
ak3ameHaTopa. MHorovmcreHHsle rpyoble
oLUNGKMN.

He noHumaeT ycrioBune 3agayu, He MOXeT
npeanoXnTb BapuaHTbl pelleHns. He 3HaeT
CBOWCTB BellecTB. He MoxeT HanucaTtb
ypaBHEHUS peakuui.

HenoHumaHue 3agaHHoro Bonpoca.

He noHumaeT ycrnosue 3agauyun, He MOXeT
NpPeanoXuTe BapuaHTbl pelleHus. He 3HaeT
CBOICTB BellecTB. He MoxeT HanucaTtb
Xummyeckume popmyrbl.

MonbiTka ChWCbIBAHWSA, UCMOMb30BaHUSA
HepaspeLIeHHbIX TEXHWYECKUX YCTPOMCTB
WM Monb3oBaHWE MOACKA3KoW [ApYroro
yenoseka.




5.2 TunoBble KOHTPOJbHbIE 3aAaHUs UM UHble MaTepuarbl, HeO6GXxoAMMble AN OLeHKN 3HAHUW, YMEHUH,
HaBbIKOB U (MNN) onbiTa A4eATENbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | ®dopmMynnpoBKM BONPOCOB

Kypc 1

Bopopog. Monoxexue B Mepuoanyeckoil cucTemMe U CpaBHEHME C ranoreHamm 1 LWenoYHbIMK MeTasnamu.
MonyyexHune B NnabopaTopum U NPOMbILLIIEHHOCTU.

—

Mapuasl Bogopoaa, Ux Knaccudmkaums no Ty XMMUYEeCcKon CBS3N.

Kucnopog. [lonydeHne B nabopatopun 1 NPOMBILLIIEHHOCTU. XMMUYECKNE CBOWCTBA.

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

O30H 1 ero ocobeHHoCTH.

Okcuabl anemeHToB. VX knaccudpmkaums.

XecTkocTb Boabl (NOCTOAAHHasA U BpemeHHas). Ee ycTpaHeHue.

nepeKMCb Bogopoaa. OKuncnnTenbLHO-BOCCTAHOBUTESbHbIE CBOMCTBA nepekmcum sogopoaa.

["anoreHsbl. [pombIwneHHbIE METOAbI NONyYeHns Topa, xnopa, 6poma, noaa.

SJ'IeKTpOHHOG CTpoeHune raroreHoB. OkucnuTenbHble CBOWCTBA ranoreHos.

B3anmopgencTteue ranoreHoB ¢ BOAOPOAOM.

FanoreHOBouopoqule Kncnotbl. Mx nony4yeHue m CcBONCTBA.

CoefgnHeHns ranoreHoB C NONOXUTENbHbIMU CTENEHSMU OKUCTIEHNUS.

CaoliicTBa xropa B CpaBHEHU C itofoM 1 Gpomom. Xropo-, GpoMo- 1 MoJoBOAOPOAbI.

Cepa. Xumunyeckume cBOMCTBa cepbl. CxopcTBo m pasnnyne B CBOMCTBaxX COeANHEHNN cepbl 1 Xpoma.

SﬂeKTpOHHoe CTpoeHune cepbl. XvmMunyeckune CBOMCTBA.

CepoBogopog. Cynbduasl metannos. BocctaHoBuUTeNbHbIE CBONCTBA CEPOBOAOPOAHON KUCIOTHI.

Okeumabl U KUCNOThI cepbl. CepHaﬂ Kucnota, ee cBomMcTBa n npumMmeHeHue.

HENEEEEHHEEEENEENBE

A30T. NonyyeHne n npumeHeHwue. Mpobnema dumkcaunm aTmocepHoro asora.

20 |AMmuak. Xummnyeckme CBOMCTBA, NOMNyvYeHne npMMeHeHue.

21 MmppasunH. AsoTUCTOBOLOPOAHAA KUCnoTa. A3uabl MeTansos.

22 Okemabl  KMCnoThl a3oTa. A30THast KUCIoTa U ee OKUCTIUTENbHbIE CBOMCTBA.

23 docdhop. AnnoTtponus. Muapnabl ocdopa.

24 |Okeugbl u kucnoTbl dpocdopa. PochopHble yaobpeHus.

25 Oxkcuabl Mbilbsika U cypbMbl. VX amoTepHbI xapakTep.

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

27 Oxkeuabl yrnepoga. Kncnotbl yrnepoga. KapboHathl.

28 Oxkeungbl kpeMHus. Keapy,. KBapueBoe cTekno.

29 PacnpocTpaHeHHOCTb 1 daoplxna HaxoxaeHus antoMuHus B npupoge. CBONCTBA, NonyyYeHne 1 npuMeHeHne
antoMUHUSA N ero COeANHEHUN.

30 OnemeHTol |A rpynnel. MonyyeHwe, B3anmogenctame ¢ sogon. Okeuapl, Nepokcuabl U rmapoKcuabl LLENoYHbIX

MeTannos.

31 Megb. MeTannyprus megn. XapaktepucTmka XMMUYEeCKUX CBOMCTB.

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

33 Moarpynna tutana. Okcugpl, rmapokcuabl, aMmoTEPHOCTb.

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

35 |Okcugbl u rmgpokeuabl Xxpoma. XpoMoBasi U XpoMUCTasi KUCTIOThbI.

36 PaBHoBecue XpomMat n auxpomaTt MOHOB. OxkucnuTenbHble CBOWCTBa XpoMaToB 1 OAuXpomMaToB.

37 MapraHeu,. NonyyeHne, xumMn4eckme CBONCTBA.

38 CoegnHeHuns MapraHua c pa3ﬂW—IHOIZ CTeneHbto okucneHnsi. OKncnmTenbHble CBOMCTBA nepmMaHraHaToB.

39 CemelnictBo xenesa. Okengpbl n rugpokcuabl. Pepputhbl U deppaTsl.

40 Knaccudukauus XMMn4ecknx coeanHeHnn. 3akoHbl XUMUN.

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

42 3aKoH 3KBUBANIEHTOB.

43 KBaHTOBO-MexaHu4eckasi Moaenb atoma. M3oTtonbl.

44 ATOMHble opbutanu. KBaHToBble YMcna. OneKkTpoHHbIe  KOHdUrypauum atoma.

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

46 SﬂeKTpOOTpMLI,aTeJ'IbHOCTb dTOMOB. Pa3Mepr aTOMOB 1 MOHOB. SHGDFMH MoHN3aunn. CpOﬂCTBO K 3NTEKTPOHY.




Mepunogunyeckuin 3akoH. Neproanyeckasi cuctema xummyecknx anemeHToB [1. 1. MeHaeneea. CBA3b CBONCTB

47 .
AN1IEMEHTOB U UX MOJ1I0XXeHUA B I'Iepmo,qmquKom CuncTemMe CO CTpOEHMEM IJEKTPOHHbIX obonoyek aToMoB.

OCHOBHbI€ TUMbI XUMNYECKOW CBA3N N €€ XapaKTepUCTUKN. MoHHas cBs3b. CTpOGHI/Ie W CBONCTBA rlpOCTeﬂLLII/IX
MONEeKy’.

48

49 KoBaneHTHas cBa3b. MeToa BaneHTHbIX cBs3en. MeTon MonekynspHbix opbuTtanen.

50 Mbpuamnsauusa atoMHbIx opbutanein. Metannuyeckas cessb. BogopogHas cBssb.

51 TepMOLI,I/IHaMVIKa XUMUYECKMX NpoLeccos. OcCHOBHblE TepMmoanHamMmmnyeckmne beHKLI,MM. 3akoH Necca. Jk30- u
QHOOTEPMUYECKMNE peaKkunn. BTopoe Ha4vasrio TepMOaANHaAMUKN.

52  |3k30- 1 aHgOTEpPMUYECKME peakumn. BTopoe Hayano TepMoaMHamMuKu.

53 OHTponua. QHeprusa M'mbbca. TepmognHamMUyeckasn oLeHKka XMMUYECKUX peakLui.

54 Xumnyeckas KMHeTuka. FoMoreHHble 1 reTeporeHHble peakummn. CKOpoCcTb XMMUYECKON peakummn u eé
3aBUCUMMOCTb OT KOHLIEHTpALMK pearvpyoLLmx BewWwecTs 1 Temnepatypsl. Mpaeuno BaHT-Fodda.

55 KoHcTaHTa CKOpOCTH XUMUYECKON peakunn. KaTanmaaTopr Katanutnyeckne peakunn.

56 OHeprua aktnBaumun. YpasHeHne C.AppeHuyca.

57 O6paTI/IMbIe peakunn. Xumunyeckoe paBHOBecCHKe. KoHcTaHTa XMu4eckoro paBHOBeCUA.

58 CwmeLeHmne xnmudeckoro pasHoBecus. MNMpuHumn Jle-LaTenbe.

59 PactBopbl. ObLne cBovicTBa pacTBOPOB. VIaMeHeHNe TepMoaMHaAMNYECKMX OYHKLUIA NPU PacTBOPEHUN.
PacTtBOprMMOCTb.

60 M'mppatHasa Teopua pacteopos [.1. MeHaeneesa. Tennosble a¢pdekTbl NpyY pacTBOPEHUN.

61 CnocoObl BblpaXKeHUs1 KOHLEHTpaLUUn pacTBOPOB.

62 CaolicTBa pa3baBneHHbIX pacTBOpPOB HeanekTponuToB. Ocmoc. OcmoTmnyeckoe aaBrneHue. 3akoH BaHT
odpa. NoHwkeHne gaBneHns HacbILWEeHHOro napa Haj pacTBopoM. 3akoHbl Payns.

Teopus anekTponutTuyeckon anccounauuu. NpuamHbl OTKIIOHEHUS OT 3akoHOB Paynsa u BaHT Nodda B
pacTBoOpax 3IIEKTPOSIUTOB.

63

64 CTteneHb anekTponuTuyeckon anccoumauun. KoHctaHta guccoumaummn. 3akoH pasbaeneHunss Octeanbaa.

65 CwunbHble 1 cnabble SNEKTPONNTHI. CTynquaTaﬂ anccoumaums cnabblx QNEeKTPOSINTOB.

66 Kucnotbl, conu, OCHOBaHWS C TOYKU 3peHna Teopmmn 3]'I€KTpOJ'IVITW—IeCKOIZ auccounaunn.

Ouccoumnaumsa Bogbl. loHHOE nponsseaeHue Boabl. BopopoaHsin nokasatens. MHamkaTopbl. BydepHble
pacTBOpbI.

67

68 lMponsBegeHne pacTBOPUMOCTMU.

69 'voponus conein. PasnunyHble cnyvau rugponunsa. HeobGpatumbii rmaponua.

70 KncnoTHo-oCHOBHbIE CBOMCTBA BELWECTB. VIOHHbIE peakumn B BOAHLIX pacTBopax. [(moponus conen.

71 KomnnekcHble coeamHeHusi. KoopanHaumnoHHasa Teopusi BepHepa.

72 |OGpasoBaHue 1 CTPOEHNE KOMMMEKCHbIX COEANHEHNIA.

MNoBeaeHne KOMMNNEKCHbIX COEAUHEHUI B pacTBoOpax. [duccoumnaumsa KOMNIEKCHbIX COeaUHEHUN. |_|p0‘-IHOCTb

73 _
KOMMJ1EKCHbIX NOHOB N KOHCTaHTAa HECTOUKOCTW.

74 OKMCNUTENBbHO-BOCCTAHOBUTENbHbIE peakumn. BaxkHenwme okmcnutenu n socctaHosutenu. Tunsl OBP.

75 CoctaBneHue ypaBHeHuit OBP.

OneKkTpoaHble NoTeHuuansl meTannos. CTaHaapTHbIN 3MeKTpoAHbIN noTeHuman. YpasHeHne HepHeta. Pan
CTaHAAPTHBIX 3MEKTPOAHbLIX MOTEHLMANOB.

76

77 XMnyeckne NCTOYHMKKN ToKa. [anbBaHNYeCKUn ANeMEHT. AKKyMyJ’IﬂTOpr. TonnueHbIE 3NIEMEHTBI.

78 AnekTponua. CyLwHOCTb 3MeKTPonm3a. SNeKTponm3 pacTBOpPOB M pacnnaBoB. 3akoHbl Papages. MNpumeHeHus
3nekTposnmsa.

Kopposusi meTannos. Buabl kopposuun. XuMuyeckas Kopposusi. dneKkTpoxnummuyeckas kopposusi. MeTtogpl
3aLLUUTLl OT KOPPO3UU.

79

5.2.2 TunoBbIe TeCTOBbIe 3a4aHunsA

BapuaHTbl TECTOBbBIX 3aaHMI HAXOOATCSA B NPUNOXEHUU K gaHHon P
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuA (3agayu, KeUchbl)

BapuaHTbl TUNOBLIX NPaKTUYECKUX 3a4aHN HAXOOAATCH B NPUoOXeHuu K gaHHon Prij

5.3 MeToanyeckue MmaTepuansl, onpeaensitowme npoueaypbl oLeHUBaHUS 3HaHUN, YMeHUW, BnageHumn
(HaBbIKOB M (MNTN) NPaKTUYECKOro onbiTa AeATEeNIbHOCTU)

5.3.1 YcnoBusa gonycka oby4aroLerocs K npoMexXyTo4HoM aTrecTauum U NnopsiaoK NMKBMAALMMA akaaeMm4eckomn
3a[0MmKEHHOCTH

lMpoBeaeHe NPOMEXYTOYHOW aTTecTauum pernameHTMpoBaHO foKanbHbIM HOpMaTuMBHbIM aktom CM6MYMTA
«lonoxeHne 0 NPOBEAEHUN TEKYLLIErO KOHTPOSSi yCNeBaeMOCTU U MPOMEXKYTOYHOW aTTecTaumm obydarowmuxcs»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMm No AucuUnIIMHe

YcTHas X lMucbMeHHasn KomnbloTepHoe TecTupoBaHue UHas




5.3.3 OcobeHHOCTU NpOoBeAeHUs1 NPOMEXYTOYHOW aTTecTauum no gUCUUNIIMHe

* BoaMoxHOCTb Nonb3oBaTbCcs CnpaBoYHbIMY Tabnmuamu, KanbKynaTopoMm;
» Bpemsi Ha nogrotoBky oTBeTa no 6unety 60 MUHYT.

6. YYHEBHO-METOOAMYECKOE N UH®OPMALMUOHHOE OBECNEYEHWE OUCLUUNITUHDbI
6.1 YuyebHasa nutepaTtypa

ABTOp 3arnasue MN3paTenbcTBO [og nspaHus | Ccbinka
6.1.1 OcHoBHas yyebOHas nutepartypa
N'ypos A.A. v gp. Xnmuns yyebHuk  ans https://ibooks.ru/read
BbICLUMX y4eOHbIX 3aBeaeHuin| Mocksa: MI'TY um. H.3. 2017 ing.php?
BaymaHa short=1&productid=3
64009
MpuHByA H., 3pHWwo A.[Xumns 3NeMeHToB https://ibooks.ru/read
(OnekTpoHHbIN pecypc) : B 2 . ing.php?
T. T. 2 / nep. c aHrn. — 4-e MOCKBa;a:I:E:;aTOpMH 2018 short=1&productid=3
nsganvve (an.). — (Jlyywwmn 73243
3apy6exHbI y4eOHUK)
MpuHByA H., 3pHWwo A.[Xumns 3NeMeHToB https://ibooks.ru/read
(OnekTpoHHbIN pecypc) : B 2 . ing.php?
T. T. 1/ nep. c aHrn. — 4-e MOCKBaéS:EV?;aTOpm 2018 short=1&productid=3
nsganvve (an.). — (Jlyywwmn 73242
3apy6exHbI y4eOHUK)
6.1.2 JlononHuTenbHas y4yebHasa nuTepaTtypa
AbpamoBa E. C.,[Xumus. Teopus http://publish.sutd.ru/
Bontosa H. B.,|anekTponutuyeckon . tp_ext_inf_publish.ph
KonecHukosa O. A.|anccouyuayun. MNoHHble Cre.. Cnerynta 2017 p?id=2017634
MynbumH M. H peakuuu. 'Maponus conen
YpsgHukoBa, M. H.,|Xumus B 3apadax n| Tambos: TamboBCKUM http://www.iprbooksh
YpsagHukos, A. A. yrpaXXHeHnsIX: B 2 yvacTax. rocyaapCcTBEHHbIN 2019 op.ru/109780.html
Yy.1. O6was n| yHusepcutet umenn I.P.
HeopraHuyeckas xmmus HepxaBuHa
BocTtpukosa, I'. 1O. Xumus Mocksa: Avi M Ap Meaua 2021 gt;pnz\;v(%éarzct)r%ll(sh
PasmaHoBa, B. E. Xumus TiomeHb: N3natenbcTBO 2019 http://www.iprbooksh
«Tutyn» op.ru/107613.html
AbpamoBa E. C. [Xumus. Xumuyeckas http://publish.sutd.ru/
Bontosa H. B.,|kMHeTMka 1  xumMmyeckoe . tp_ext_inf_publish.ph
KonechukoBa O. A.|paBHOBecue Cri6.: Cnerynta 2017 p?id=2017636
MynbuuH M. H
Bacunesckas, E. W.,|HeopraHuyeckasi xumms M p 6 . http://www.iprbooksh
Ceuko, 0. n., MIHCK. Fecnybnikaxckim op.ru/93429.html
lWesuosa, T. 1. VHCTUTYT 2019
nNpodeCcCnoHarbHOro
obpasoBaHusi (PUMO)
MudTtaxoea, H. L., |O6waa u HeopraHuyeckas KasaHb: KazaHckui http://www.iprbooksh
Metposa, T. 1. xumus. Teopusa n npaxkTuka HaLUMOHarbHbIN op.ru/109527 .html
nccnenoBaTenbCKUm 2019
TEXHOMOrM4ecknm
yHUBEpCUTET
LiBeTkoB, 0. C.,|O6bwaa xumua:  OCHOBbI EkatepuHbypr: http://www.iprbooksh
AkceHoBa, T. B. XUMUYECKOMN M3paTtenbcTBO 2017 op.ru/106469.htmi
TEPMOLMHAMUKN N KNHETUKM: Ypanbckoro
Teopus 1 ynpaxHeHus yHMBEpPCUTETA
Ckopuk, H. A., bopuno,|HeopraHudeckas xumusa:[  Tomck: N3gatenbckuii http://www.iprbooksh
J1. T1., KopotyeHko, H.[nabopaTtopHble, [om Tomckoro 2018 op.ru/109047.htmi
M. ceMunHapckue " rocyaapCTBEHHOro
npaxkTuyeckue 3aHaTus. T.1 yHMBEpPCUTETA
lNycesa, A. ®.,|HeopraHuyeckas XUMUS: EKaTeDUHBVO: http://www.iprbooksh
banauna, 1. U.,|xumms s-, p- n 3d-anemeHTOB P ypr: op.ru/106464.htmi
M3patenbcTBO
KouetoBa, H. A, 2018
Ypanbckoro
AtmaHcknx, W. H.,
Mycesoi, A. ®, yHMBepcuTeTa
Ckopuk, H. A., bopuno,|HeopraHudeckas xumusa:[  Tomck: N3gaTenbckuii http://www.iprbooksh
J1. T1., KopotyeHko, H.[nabopaTtopHble, [om Tomckoro 2018 op.ru/109048.htmi
M. ceMunHapckue " rocyaapCTBEHHOro
npakTuyeckue 3aHaTus. T.2 yHMBEpPCUTETA




Hectepos, A. A, basiH,|Xumnss  anemeHTOoB  14-i PocToB-Ha-[JoHy: http://www.iprbooksh
E. M., Poibanb4yeHko,|rpynnbl (aTOMHble CBOWCTBa,| W3gatenscTBo KOXHOMo 2018 op.ru/87519.html

n. B. XVMUSI MPOCTbIX BELLECTB U denepansHoro
coeauHeHnn) yHMBEpCcUTETa

6.2 NepeyveHb NpocdheccuoHanbHbIX 6a3 AaHHbIX U UH(OPMaLIMOHHO-CNPAaBOYHbIX CUCTEM

1. MHdopmauunoHHas cuctema « EamMHoe okHO gocTtyna Kk obpasoBaTteribHbIM pecypcam» [ONeKTPoHHbIN pecypc).
URL:http://window.edu.ru/.

2. OnekTpoHHo-6MbnuoTeyHasa cuctema IPRbooks: http://www.iprbookshop.ru

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

4. EgyHbIi NnopTan UHTEPHET TECTUPOBaHWs B cchepe obpasoBaHus [OnekTpoHHbIn pecypc]. URL:http://www.i-
exam.ru/.

5. Martepuanbsl WHpopmaumoHHO-06pa3oBaTeNnbHON cpedbl  3ao04yHouM  opmbl  0byyveHunss CII6ryriTn
[OnekTpoHHbI pecypc]. URL:http://sutd.ru/studentam/extramural_student/.

6.3 NepeyveHb NULEH3MOHHOIO N CBO60AHO pacnpPOCTPaHAEMOro NporpaMmMHoOro oéecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnucaHme maTepmanbHO-TEXHMYECKOMN 6a3bl, HEO6X0AMMOM ANA OCYLIEeCTBNEeHUA obpa3oBaTenbLHOro
npouecca no gucumnsivHe

NaGopaTopHble 3aHATUS CO CTyAeHTamu MNpPOBOAATCS B CrNeuManu3vpoBaHHbIX MOMeLLeHUsIX kadeapbl,
060pya0BaHHBIX XUMUYECKON MOCYAON, XMMUYECKUMU peakTUBamu, U3aMeputenbHbIMU npubopamu (TepmomeTpsl, pH-
METpbI, BECbI), AUCTUNNATOPOM, CYLUMMbHBIMY LKadammn, MydernbHOM NeYbio, KOMNbITEPOM.

Ayautopus OcHalleHne

MynbTumeamniiHoe 060 OBaHuWe, crneunanmanpoBaHHas mebernb, Jocka
NekuyoHHas Y, o2l pyA ) L p » A

ayautopus

CneumnanuampoBaHHasa Mebernb, focka
YyebHasa aygmtopus




MpunoxeHue
pabo4yen nporpaMmbl AucumnnuHbl ObLLasa u HeopraHm4yeckas XxMMus

HaumeHosaHue OUCuUﬂﬂUHbI

no HanpasneHuto noarotoekn 20.03.01 TexHocdhepHas 6€30nacHOCTb
HavmeHoBaHue OI1 (npoduns): _NHxXeHepHasa 3awimTa oKpyXXatowen cpebl

5.2.2 TunoBble TeECTOBbIE 3aAaHUSA

rrl\;gn dopMynMpPOBKM TECTOBbIX 3a4aHNN
1. BblbepuTe n3 nepevymcneHHbIX COeAVHEHUIA COonb:
a. HNOg; 6. CuO; B. PCls; r. NaHSO..
2. Yemy paBHa cTeneHb okucnenus gpocdopa B NazH2P2067?
a. +5 0. +4 B.-5 r.+3
3. | CKOMbKO NPOTOHOB, HEMTPOHOB 1 3MEKTPOHOB COAEPXKUTCA B MOHE 182W2+?
a. 182,74, 72; 6. 74, 108, 76; B. 74, 108, 72; r.74, 182, 74.
4, B kakon n3 npuBeAeHHbIX HUXKE MOEKYS MNONAPHOCTL CBA3WN HauMeHbLUasa?
a. HBr; 6. Oz; B. NaCl; r. CO.
5. Kak meHsieTcst SHTponust Npy KOHAEHcaumMm BoAsHOro napa?
a. yBenuymBaeTcs; 0. ymeHbLUaeTcs; B. MOYTM HE MEHSETCS  T. 3aBWUCUT OT
YCIOBUN.
6. Kyoa cmectutcs paBHoBecue B peakuun: Fe2Os3 + CO = 2FeO + CO2 npy yMeHbLUEHUN
nasneHua?
a. BNpaeo; 6. BNeBo; B. HE CMECTUTCS;T. 3aBUCUT OT TemrnepaTypbl.
7. B kakoii uBeT okpacuTca nakmycosas 6ymaxka B BogHom pacteope AlCl;?
a. KpacHbI; 0. XenTbI; B. CUHUI r. UBET HEe U3MEHUTCS
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MpunoxeHue

pa6oqel7| nporpamMmmbl gUCUUNINHBI O6was n HeopraHuyeckas XMMmnsi

HaumeHosaHue OUCuUﬂﬂUHbI

no HanpasneHuto noarotoekn 20.03.01 TexHocdhepHas 6€30nacHOCTb
HavmeHoBaHue OI1 (npoduns): _NHxXeHepHasa 3awimTa oKpyXXatowen cpebl

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

:ji YCnoBus TUMNOBbLIX MPaKTUKO-OPUEHTMPOBAHHLIX 3afaHui (3agad, Kemcos)

1. HanuwwuTe popmynbl KUCMNOT, aHrMapMAaMmN KOTOPbIX CAYXarT : a. OKcMAa asoTa
(111,) b. okemg umpkoHus (1V). HannwwnTte Ha3BaHWs 3TUX KUCHOT, a Takke
opMyrnbl U HAa3BaHWS MX COMeN C Kanmem u MarHmem.

2. Macca akBmBaneHTa xnopuaa xenesa (lll) B peakumm co weno4bto coctaBuna
81,2 2. OnpepenunTe, Kakoe coeguHeHne obpasoBanoch.

3. M306pa3nTte aneKkTpoHHYI0 KOHUrypaumto atoma anemeHta Ne26. Onpepenute
Mo 3NEKTPOHHOW KOHpMrypaumm, B KakoMm nepuoge, rpynne, nogrpynne
Haxogutcs anemeHT Ne26. CpaBHMTE BallM BbIBOALI C NOJIOXKEHUEM 3TOrO
anemeHTa B [lepnoanyeckon cucteme.

4, WMcnone3ysa metog MO anpegenute nopsgok CBA3N mexay atomamm B noHe CF
N BO3MOXHOCTb CyLLIECTBOBaAHWSI 3TOrO MOHA.

5. Onpegenute konu4ecTBO Tenna, Bblgenstwoweecs npu cropaHum 150 7 aTuneHa
(H.y.).

6. Kak namenutcs ckopoctb peakumn 2NO + Oz = 2NO2 npu yMeHbLUEHUN
Aasnexus B 5 pas?

7. Ckonbko CuSQ4 - 5H20 TpebyeTcs ans npurotoBneHust 2 n 7%-ro pacteopa
cynbdarta meau (d = 1,073 1/ cm®)?

8. M3 conert Na2HPO4, NaH2PO4, NasPOs BbibGepute Hanbonee
rMOponn3oBaHHyo, ANS Hee HanMWNTE peakumio rmgponunsa n ykaxumTe
XxapakTtep cpefsbl.

9. Onpegenute pH 0,003M pacTtBOpa yrnekucroro rasa B Boge.

10. | CkonbKo xnopuaa Kanust U CEpHON KUCNOThl TpebyeTcst Ans NonyyYeHns 7 Kr
36%-01 consiHOW KNCNOTbI, €Cnn NoTepu cocTasnsaoT 5%?

11. | Onpegenutb Maccy nupuTa, cogepxatiero 65% FeS2, Heobxoaumoro ans
nonyyeHuns 150 kr 96%-o1 cepHOn KUCMOTI.

12. | Kakorn o6bem ammMumaka MOXHO nony4mTb u3 1 kr Bosgyxa?

13. | K pactBopy, cogepxawemy 15 r rugpokcuga Hatpusi gobasunm 8,15 r POCls.
Kakne BellecTBa 1 B KAKOM KONTMYECTBE UMEIOTCH B NOMYyYMBLLENACS CMECKU?
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