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1 BBEQEHME K PABOYEW NPOrPAMME OUCLUMNIIUHBI

1.1 Uenb aucuunnuHbl: CdhopmmpoBaTb KOMMETeEHUMM oOy4aroulerocsd B ob6racTm MCNONb30BaHUS 3HAHWUA O
CTPOEHUN BeLLLECTBa, NPMpPoae XUMUYECKON CBS3M B PasNUYHbIX Klaccax XMMUYECKUX COEAMHEHUIN AN NOHWMAaHUS CBOWCTB
MaTepuanoB 1 MEXaHN3ME XMMUYECKNX NPOLLECCOB, AN peLleHns NpodeccnoHanbHbIX 3agau.

1.2 3apauv gMcuUUNUHbI:

* paccMOTpeTb CTpoeHne BeLlleCTB U npupoay XMMumyeckux CBS3€M B HUX HA OCHOBaHWUU CTPOEHNA 3NEeKTPOHHbIX
obono4yek aToMoB;

* pacKpbITb NPUHUUNDbI B3aMMOAENCTBUS BELLECTB N MEXaHN3Mbl XUMUYECKMX npoLecCoB;
* NokasaTb 0COGEHHOCTY CBOWCTB COEQUHEHWI Pa3nnUYHbLIX KrnaccoB

1.3 Tpe6oBaHusA k NpeaBapuUTeNbLHON NOAroToBKe 06yyatroLlerocs:

MpeaBapuTensbHas NOAroToBKa NpeanonaraeT co3aaHne OCHOBbI A POPMUPOBAHUSA KOMNETEHLUMIA, YKasaHHbIX B M.
2, NPV U3YYEHUN OUCLUNIIVH:

OucumnnuHa 6a3V|pyeTcs| Ha KOMNeTeHUunsAXx, C(bOpMVIpOBaHHbIX Ha npeabigywmx ypoBHAX 06pa3OBaHVIF|.

2 KOMNETEHLUMUN OBYYAIOLLEIoCA, ®OPMUPYEMbBIE B PE3YJNIbTATE OCBOEHUA OUCLIUMIINHDI

OlMK-1: CnocobeH nsy4yarb, aHaNnU3NpoBaTb, UICNOJSIb30BaTb MEXaHU3Mbl XMMUYECKUX peaKkLi, NPONCXoasAaLNX B
TeXHOJIorM4YecKux npoueccax U okpyxatliemMm MUpe, OCHOBbIBAsICb Ha 3HaHUAX O CTPOEeHUM BeLecTBa, Nnpupoae
XUMUYECKOWN CBSI3U U CBOMCTBAX Pa3nMUUHbIX KITacCOB XMMUYECKUX 3NIEMEHTOB, COeAUHEHUN, BELLECTB U
mMaTepuanos

3HaTb: TeopeTnyeckmne OCHOBbI o6|.|.|,e|7| n HeopraqueCKon XUMUU, NOHUMAaTb NPUHLUUMNbI CTPOEHUA BELLECTB, pa3finyHble TUnbl
XUMUYECKOM CBA3M, TepMmoanHamMmmnyeckmne (*)yHKLLVIVI, nosponsaowmne cyantb 0 BO3IMOXHOCTU NMPOTEKAHNA XMMNYECKNX NpoLieccoB

YMeTb: BbINOMHATb OCHOBHbIE XMMUYECKNE onepaunu

Bnapetb: TeopeTnvyeCckumMmmn metTogamum onncaHma CBOWCTB NPOCTbLIX U CINOXHbIX BELLEeCTB Ha OCHOBE 3NIEKTPOHHOIO CTPOEHUA UX
aTOMOB U MOJI0OXXEHUNA B ﬂepmo,qmqecxoﬁ cucteMe XMMMUYeCKUx ay1IeMeHTOB, dKCnepnMmeHTanbHbIMKU MeTodaMn onpegeneHna
cbmsmqecmx N XMMUYECKNX CBOUCTB HeopraHn4ecKkunx CoefMHEHWUN

OlMK-2: Cnoco6eH ucnonb3oBaTb MaTeMaTuieckue, pusnydeckune, PU3nNKo-xmmMmyeckme, XuMnyeckue metoabl ons
pelueHus 3aga4v npod)eccMoHanbHON AeATEeNbLHOCTH

3HaTthb: —3J'IeKTp0HHOE CTpoeHune BeuwlecCcTB, pas3findyHble TUnbl XUMUYECKON CBA3N, TepMmoanHamMmmnyeckne (bYHKLI,VIVI,
no3sondruine Cygntb 0 BO3MOXHOCTU NMPOTEKaHNA XMMNUYeCKNX NpoLLeCCOB.

YMeTb: - UCMNOMb30BaTb XMMUYECKME 3aKOHbI, TEPMOAMHAMUYECKME CMPaBOYHbIE AaHHbIE N KONMYECTBEHHbIE COOTHOLLEHUS
06LLEeN 1 HEOPraHNYECKON XMMUKN AN peLleHns npodeccuoHanbHbIX 3agad.

BnapeTb: HaBblkaMu paboTbl HA COBPEMEHHbLIX MPUBOpaXx, MO3BOMALINX OLEHUTb (DU3UKO-XUMUYECKUE XapaKTepUCTUKM
BELLEeCTB.

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNWHE

KoHTakTHas
paboTta

cp MHHoBaLUl. dopma

dopmbl | Tekyuiero
(le-laiﬁ) (LJI-I:C%) (wacer) 3aHATUIA | KOHTpONS

HaumeHoBaHwue 1 cogepxaHue pasgernos,
TEM U y4eBHBIX 3aHATUIA

Cemectp
(kypc ansa 3A0)

Pasgen 1. Knaccudumkaumst HeopraHn4eckmnx
BELLEeCTB

Tema 1. XuMus Kak Hayka O BeLlecTBax u nux
npespaLleHnax. Mecto xumumn B cucteme
€CTeCTBEeHHbIX, HayK. KpaTkuin ncropmnyeckuni
OYepK pPasBUTUA XMUMNYECKOWN HayKW.
PasButne xumum B Poccun. 3HadeHme xmummum
B pa3BUTUN NPON3BOAUTENBbHBIX CUN 8
obuecTBa 1 B CO34aHMM HOBbIX MaTtep1arnos.
Pornb Xxvmun B TEKCTUNBHOWM N NErkon

1 (0]
NPOMbILLNEHHOCTU. XuMundyeckas oopma
ABWKeHus matepun. Ceasb MaTepum 1
OBVDKEHUS.

Tewma 2. nddepeHumnanma n nHterpauus
XUMUYECKUX HayK.

Knaccudmkaumss HeopraHmyeckmx
coegMHEeHUNN: oKcuabl, OCHOBAHWSI, KNCIOThI, 0,5 1 8 ra
conw.

JTabopaTopHas pabota "Knaccebl
HeopraHMyeckux coeamHeHnn".




Paspen 2. CtpoeHue BewecTBa

Tema 3. KonuyecTtBeHHble pacyeTbl
peareHTOB. ATOMHasi Macca u MaccoBoe
yncno n3otonoB. OTHOCUTENbHbIE
MOJEKyNspHbIE MacChl BELLECTB. YpaBHEHNe
MeHgeneeBa-KnanenpoHa. OnpegeneHue
MOJEKYISAPHbLIX MacC razaoobpasHbIxX
BeLlecTB. 3akoH ABoragpo v criegcreve us
Hero. Yucno Asoragpo. MNoHsTue "mone".
JlTabopaTopHasi pabota "OnpeaenexHne
MOIEKynsapHON Macchl AMoKcuaa yrnepoaa”.
3aKkoHbl cTexnoMeTpun. 3aKoH COXpaHeHUs
MaTepun. 3aKOH NOCTOSIHCTBA COCTaBa.
3aKoH NpoCTbIX KpaTHbIX OTHOLUEHWNA.
MonsipHble Maccbl 3KBUBArNeHTOB 3MEMEHTOB
1 BeLLecTB. 3aKOH 3KBUBAIIEHTOB.
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Tema 4. CtpoeHue BewecTBa. CTpoeHue
atoma.

VccneposaHus, npeawecTByOLLME CO34aHMI0
COBPEMEHHOW TEOPUM CTPOEHUSA aToMa:
OTKpbITWE 3MEKTPOHA, OTKPbITHE
pagnoakTMBHOIO pacnaga 31emMeHTOB.
CtpoeHune aTtoma. PaboTbl Pe3epdopaa no
NCCneaoBaHUIO paccessHUa a-yactuy,
BellecTBamu. Mogens atoma no
Pesepdopay, HecoCcToATENbHOCTL 3TON
MoZenw.

OnTuyeckme cnekTpbl anemeHToB. CnekTp
Bogopoaa (cnekTpanbHble cepun banbmepa,
JlavimaHa, MNaweHa, MNMdyHaa). KsaHToBLIN
XapaKTep MOrOLWEHUS U U3NYyYEHUs] SHEPTUN.
YpaBHeHue [NnaHka.

Teopusa cTpoeHus atoma bopa. Noctynathl
Bopa.

lMoHATHE O KBAHTOBOW MeXaHuKe.
KopnyckynsipHo-BonHOBasi npupoaa
3NeKTpoHa.

YpaBHeHue e bponnsa. CooTHoLweHne
HeonpepaeneHHocTel Nen3eHbepra.
KBaHTOBOMEXaHM4eckoe 06bACHEHNE
CcTpoeHus atoma. KBaHTOBbIE YMCha.
ATOMHbIE OpBUTanNu, MHOIrO3NEKTPOHHbIE
aTombl. CTpoeHMe aneKTPOHHbBIX 060oYeK
atomos. MpuHumn Maynu. Mpasuno MNyHaa.
Mpasnno KneykoBckoro.

20

Tema 5. lNeprnognyecknin 3akoH
O.M.MengeneeBa 1 anekTpoHHOE CTPOEHUe
aTtomMoB. OTKpbITME NEPUOANYECKOrO 3aKOHa
O.W.MengeneeBa. Nepnoanyecknin 3akoH
O.M.MeHngeneeBa kak OCHOBa pa3BuUTUS
eCcTeCTBeHHbIX Hayk. CoBpeMeHHas
bopMynnpoBKa NepUOaNYECKOro 3akoHa.
Mepuoaunyeckas cuctema arnemMeHToB 1 ee
CBS13U CO CTPOEHMEM aToMa.
MocnepoBaTenbHOCTb 3anosTHEHUS
3NEKTPOHHbIX 0borovek atomoB. CTpykTypa
NepOANYECKON CUCTEMBI: NEPUOALI, PYNMbl,
nogrpynnsl. MameHeHne CBONCTB B
nepuoanyeckon cucteme (BepTukanbHas,
ropusoHTanbHas 1 guaroHansHas aHanorum).
Paguycbl aTOMOB 1 MOHOB. QHeprus
NOHM3aLMM aTOMOB, CPOACTBO K 3NEKTPOHY,
3NEeKTpooTpULaTENBHOCTL. [epcnekTuBhl
pasBUTUSA NEPUOLMNYECKON CUCTEMBI.

0,5

ra




Tema 6. Xummnyeckasi CBsi3b U CTPOEHUE
MOJEeKyI.

VcTopusa passuTtusa npeacrasneHnin o
BaNEHTHOCTU N NPUPOLE XMMUYECKON CBSA3MN.
KonunyecTBeHHble XapakTepPUCTUKM
XUMMYECKOW CBA3W: ANMHA CBA3W, SHEprus
CBS13U, BaIE€HTHbIE YITbl.

KoBaneHTHas cBsidb. CBOMCTBA KOBANeHTHOWN
CBS13U: HaCbILWaeMOoCTb, HarMpaBeHHOCTb.
MeToa BaneHTHbIX cBa3ei. [1Ba MmexaHn3ma
obpasoBaHus cBsA3n. [Mbpuansauns aToOMHbIX
opbutanen. Tunbl rmbpuansauunn.
JlokannsoBaHHasa 1 HenokanM3oBaHHas
CBSA3N.

OcCHOBHbIe NONOXeHUst MeToaa
MornekynsapHblx opbutanen (MO) Ha npumepe
npoctoro metoga MO Xiokkens.
CasasbiBatowue un paspbixnstowme MO.
MpumeHeHne metoga MO k monekynam,
00pa3oBaHHbLIM M3 aTOMOB 3JIEMEHTOB
nepBoro 1 BTOPOro NepnoaoB CUCTEMbI
anemeHToB. CpaBHeHne metogor BC n MO.

Tema 7. MexmonekynsipHoe
B3anmMoaencTeme.

OneKkTpocTaTMyeckoe B3anmogencTene
Monekyn. [incnepcnoHHoe, opueHTauMoHHoe
N MHOYKUMOHHOE B3anMoaencTeBmne Monekyrn.
[loHOpHO-aKuenTopHoOe B3anMoaencTene.
BoaopoaHas ceA3b. BrnivsHmne BogopogHon
CBA3N Ha PUINKO-XMMUYECKME CBOMCTBA
BELLIECTB.

Tema 8. KoHaeHcupoBaHHOE COCTOSAHME
BellecTBa.

ArperaTHoe COCTOSIHUE KaK NposiBrieHne
B3aMMOAENCTBUIN MeXay YacTuuamm
BellecTBa. Kpuctannmnyeckoe coctosiHne
BellecTBa. MloHHas, aToMHas u
MOJEKYNAPHAsA KpUCTaNNMYeckne peLueTku.
MeTtannuyeckas cBs3b. [MpoOBOOHUKN,
NONynpoBOAHMKN N ONSMNEKTPUKMN.

Paspgen 3. lNpeBpalleHne BeLLecTB

Tema 9. QHepreTnka XMMMYECKNX NPOLECCOB.
BHYTpeHHsS aHeprusa 1 aHTanbnus. OK30- U
3HOOTEPMUYECKME PEAKLMMN.
TepmoxmumMmumyeckune ypasHeHus. Tennosble
appeKTbl pasnmMyHbIX MPOLLECCoB.
CtaHgapTHble TennoBble addekThbl. 3aKoH
"ecca u crneacTeusa u3 Hero. [Npumepsl
npuMeHeHus 3akoHa ['ecca Ans BblYMCNEHUS
TennoT obpaszoBaHNA BELLECTB.
AHTaNbNUNHBIX XapakTePUCTUK PasnmnyHbIX
npoueccoB (06pa3oBaHus, cropaHns 1 T.4.).
MoHATMe 06 aHTponuu. CTaHOapTHbIE
3HTpONUU. I3MeHeHne sHTponuu B
pasnuyHbIX NpoLieccax. AHTPONUs u
nepuoanyecknin 3akoH. MNMoHaTne o6 aHeprum
'mbbca n ee n3ameHeHne kak Mepbl
peaKkUMOHHbIM CNOCOBHOCTUN. QHTaNbMUIAHBIN
N BHTPOMUIHLIN hakTopbl NPOLIECCOB.
TepmoauHamuyeckas oLeHKa BO3MOXHOCTU
npoTeKaHusi npouecca.

10
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Tema 10. Xumuyeckas KMHeTUKa.

CkopocTb peakumu. CKOpoCcTb peakumu B
FOMOTFEHHbIX U reTepOoreHHbIX CUCTEMAX.
3aBNCUMOCTb CKOPOCTU XMMNYECKOW peakuum
OT pas3nuyHbIX pakTopoB. 3aKOH AEeNCTBUS
macc. KoHcTaHTa ckopocTn. MonekynsapHoCTb
N NOpsAOoK peakumn. 3aBUCMMOCTb CKOPOCTU
peakuuu oT Temnepartypsl. [Npasuno BaHT-
lodda, ypaBHeHne Appennyca. MNoHsTne 06
aKTMBMPOBAHHOM KOMMIEKCe. QHeprus
akTuBaumu. LlenHeble peakunn. PaboThbl
H.H.CemeHoBa 1 H.M.OmmaHyans.
OcobeHHOCTM KaTanUTUYEeCKUX NPOLLECCOB.
["lOMOreHHbIe 1 reTeporeHHbIe NPOLIECChI.
OnemeHTbl TEOPUKN KaTanmaa.

JlTabopaTopHasi paboTa "3aBUCUMOCTb
CKOPOCTU XMMUYECKOWN peakLmn oT
KOHLIeHTpaummn".

Tema 11. XXumnueckoe paBHoBecUe.
HeobpaTtmmble 1 o6paTMble NpoLeccsl.
IOunHamunyeckoe pasHoBecue. KoHcTaHTa
paBHOBECUS B TOMOTE€HHbIX U reTepOreHHbIX
cuctemax. CBA3b KOHCTaAHTbI PaBHOBECKUS C
n3meHeHneMm aHeprum 'mbbca B peakumm.
CwmeLlLeHre paBHOBECKSI NPU N3MEHEHUM
ycnosui. MprvHUMN NpOTUBOAENCTBUS
(npuHumn Jle-lWaTense).Mcnonb3osaHne
3aKOHOMEPHOCTEN XMMNYECKON KMHETUKMN U
ONHAMUYECKOro paBHOBECUS MPU
COBEpLUEHCTBOBAHMMN XUMUKO-
TEXHOMOrM4YeCcKnx NpoLIeccoB B
NPOMbILLIIEHHOCTM U TEXHOJOTUSIX.

0,5

ra

Pasgen 4. [JucnepcHble cucTeMbl

Tema 12. OcHOBbI PUINKO-XMMNYECKOM
Teopun pactsopoB. CBONCTBa pacTBOPOB.
Knaccudukaums gucnepcHbIX cUcTeMm.
O6pasoBaHMe NCTUHHbBIX PacTBOPOB.
'MapaTHasa Teopust pacTBOpPOB
0.N.MeHpeneesa. Tennosble apdeKTbI Npu
pacTBopeHun. BnuaHwe TemnepaTypbl Ha
pacTBOPMMOCTb BeLLecTB. 3aBMCMMOCTb
pacTBOPUMOCTM ra3oB OT AaBMEHUS.
Mpasuno NeHpu. BsanmHasa pacTBOpMMOCTb
OBYX XUAKoCTeW. 3aKoH pacnpeaeneHums.
HeHacblweHHble, HacbIWEeHHbIE U
nepecobIeHHble pacTBOPbI.

Cnoco6bl BbIpaXKeHUs1 KOHLEHTpaLum
pacTBOPOB: MPOLEHTHasi, MONsipHas,
MonsnbHasi, HopMaribHas, MOfbHbIE JONN.
CaocTBa paszbaBneHHbIX pacTBOPOB
HeanekTponutoB. Ocmoc. OcmoTuyeckoe AaB
-neHuve. YpasHeHue BaHT-lodpda. NasneHne
HacblLLEHHOro napa pacTBopuTens Haj
pactBopoM. 3akoH Payns. lNoBbiweHne
TemnepaTypbl KUMNEHNST PacTBOPOB U
MOHWXEeHWEe TeMNepaTypbl NX 3aMep3aHus.
O06YNMOCKONNYECKUI U KPUOCKOMNYECKNIA
MeTOAbl onpegeneHns MonekynsapHbIX Mace
pacTBOPEHHbIX BELLECTB.

10
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Tema 13. SnekTponuTuyeckas guccoumaumsi
N NOHHbIE NPOLIECCHI.

Teopusi anekTponMTU4eCcKon auccoumnauum
AppeHuyca. Ponb Monekyn pactsopuTtens B
npoLecce pacnaga aMnekTponMToB Ha UOHbI.
[nanekTpnyeckas NPOHMLAEMOCTb U
NOHM3MpYoLLLaa CNOCOBHOCTbL pacTBOPUTENS.
CunbHble u criabble anekTponutbl. CTeneHb
anccoumaummn. MI3oToHmyeckni
KoadppuumeHT. NprMmeHeHne 3akoHa
OENCTBYIOLLNX Macc K pacTBopam
3NEeKTponMTOB. 3aKoH pa3baBneHunst
OctBanbaa. BnuaHne ogHoOMMeEHHOro noHa
Ha guccoumaumto cnaboro anekTponuTa.
KoHcTaHTa anccoumaumm cnabbix
anektponuTtoB. CTyneH4aTas guccoumnaums.
KaxyLascsa cteneHb guccoumaumm CUnbHbIX
anekTponuToB. MNMoHATNE 00 aKkTUBHOCTMW.
MoHaTne 06 noHHoOM cmne pacTeopa.
3aBUCMMOCTb KO3dpMLMEHTA aKTUBHOCTU OT
WOHHOW cunbl pacTBopa. NoHHbIe peakuyumu.
JlTabopaTopHasi paboTa "oHHble peakuun”.
YcnoBusi CMeLLEeHUSA NOHHbIX PAaBHOBECUMA.
MponsBeneHus pacTBOPMMOCTM.
OneKTponuTMyeckas auccoumaumns Monekys
BOAbl: MOH MMOPOKCOHUS, MOHHOE
npovseeneHne Boasl. BogopoaHoii
nokasarenb - pH. KncnotHo-oCHoBHLIE
nHaukaTopbl. BydepHble pacTBopbI.
Maponus conen. CteneHb rmgponusa, ee
3aBUCUMMOCTb OT KOHLeHTpauum n
TemnepaTtypbl. KOHCTaHTa rugponusa.
PasnuyHble criydamn rugponusa.
HeobpaTtumbln rugponus.

CoBpeMeHHas Teopust KUCIOT U OCHOBaHUMNA.
MpoToHHasa Teopusi. KNcnotbl 1 oCHOBaHUSA
no Jibtoucy. MNoHATHNE O XKECTKUX U MATKNX
KMcnoTtax u OCHOBaHMSX.

JTabopatopHas pabota "N'maponus conen”

0,5
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Tema 14. OkucnuTensHo-
BOCCTaHoBMuTemNbHbIe npouecchl. OCHOBbI
ANEKTPOXUMUN.

BaxHewnLume okncnuTenn n BOCCTaHOBUTENN.
3aB1CMMOCTb OKUCTIUTENBbHO-
BOCCT@HOBMTENbHbBIX CBONCTB BELLECTB OT
NonoXeHnsi 06pasyoLLmnX X 3NeMeHTOB B
nepuognyeckon cucteme. CoctaBneHune
ypaBHEHWUN OKUCINTENBbHO-
BOCCTaHOBUTENbHbIX peakuun (OBP).
MeToabl 3NeKTPOHHO-MOHTHbIX YPaBHEHUN.
Knaccudmkauymsa OBP: mexxmonekynsipHbie,
OMCNponopLMOHMPOBAHUSA U BHYTPU-
MOINEKYNsIpHbIE.

lMprumeHeHne BocCTaHOBUTENEN U
oKkucnuTenen ang KpaweHus KyboBbiMu
KpacutensiMmm 1 B Npon3BOACTBE BOMOKOH.
["anbBaHW4eckne anemeHTbl. BogopoaHbin
anektpoa. CTtaHaapTHbIE OKUCNIUTENBHO-
BOCCT@HOBMTENbHbIE NOTEHUMAMbI.
OnektpoaswxyLas cuna (34C)
ranbBaHU4YeCcKoro arnemMeHTa. Vicnonb3oBaHue
OKUCNUTENbHO-BOCCTAaHOBUTENMBHbBIX
noTeHUManoB Ansi npeAackasaHus
BO3MOXHOCTU npoTekaHms OBP.
OnekTpoaHble NoTeHUWansl MeTannos.
3aBNCUMOCTb OKUCTTUTENBHO-
BOCCTaAHOBMWTESbHbIX MOTEHLUMANOB OT
KOHUEHTpauun peareHToB. YpaBHEHUe
HepHcrTa.

OneKkTponum3 Kak OKUCIUTENbHO-
BOCCTaAHOBMWTENbHbIMA NPOLECC. DNeKTponms
pacnnaBoB 1 BOOHbIX pacTBOpoB. [onyyeHne
rMNOXnopuTa HaTpPUs Npu ANeKTponmae
pacTtBopa NaCl.

Koppo3usi MmeTannos, MeToAbl 3alnThbl OT
Hee.

JlabopatopHaga pabota "OkucnmrensHo-
BOCCTaHOBMUTESbHbLIE peakummn”.

0,5
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Tema 15. KomnnekcHble coeguHEeHnS.
KoopanHauunoHHas Teopus A.BepHepa n ee
passuTtue. KomnnekcoobpasoBaTenb,
nuraHgpl, KOOPAMHALMOHHOE YMCIO
KomnnekcoobpasoBarens, KoOOpANHaLMOHHasA
€MKOCTb NnuraHaa. BHyTpeHHsIA 1 BHeLHSIA
chepa KOMNNEKCHOro CoeaMHEHNS.

O6wwwe cBoncTBa KOMMIEKCHBLIX COEAVHEHNN,
nx Knaccmdukaums 1 HoMeHknaTypa.
M3omepuns KOMMMEKCHbIX COEAUHEHWI.
B3sanmHoe BnuaHWe nuraHaos.
3aKOHOMEpPHOCTb TPaHCBANSIHUS MO
N.N.YepHsaeBy. XenaTHble coeanHeEHNs, Nx
ocobeHHocTb. O6BbSACHEHNE 00pa3oBaHUS U
CTPOEHUSA KOMMMEKCOB C NOMOLLbIO
ANEKTPOCTaTUYECKNX NPeACTaBNEHUN.
KBaHTOBOMEXaHMYECKME METOAbI TPAKTOBKM
XUMUYECKOMN CBSA3N B KOMMNEKCHbIX
coeguHeHusax. MeToq BaneHTHbIX CBA3EN.
BHeluHee n BHYTpMOpOUTanbHbIE KOMMNEKCHI.
[MoHATME O TeopWM KPUCTANIMYECKOro Nofsi.
B3sanmHoe pacno—noxeHve nuraHgos u
aTOMHbIX opbuTanewn
KoMnnekcoobpasoBaTtens B OKTa3gpuU4eckomM
N TeTpas3gpuyecKoM none nNuraHgos:
CMEKTPOXMUMUYECKUI pag NMraHaoBs. Beicoko-
N HM3KOCMUHOBBIE KoMmnekcbl. Okpacka
komnnekcoB. Bknag O./.MeHgeneesa,
J1.AYyraeBa, U.N.YepHsieBa, A.A.l'pnHbepra,
FO.H. KyKyLLKMHa B XMMWIO KOMIMMEKCHbIX
COeaNHEHNN.

[unccoumanma KOMNNEKCHbIX COEANHEHW.
KoHcTaHTa HECTOMKOCTW KOMMJIIEKCHOTO MOHa:
cTyneHyartas u obLias koHcTaHTa. dakTopsl,
BMMSAIOLLME HA YCTONYMBOCTb.

0,5

14
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Pasgen 5. CeovicTBa anemeHToB rpynn |1A —
VA

Tema 16. AnemeHThbl VA rpynnbl

A30T1. BogopoaHble coeanHeHna asoTa.
A30T B npupoge. lNonyyeHune yuctoro asoTa.
OHeprus guccoumaumnm MoneKynbl a3oTa.
ObLan xapaKkTepmcTmka XMMUYECKNX
CBOWCTB.

Ammuak. MNpoMbiLINeHHbIE METOAbI ero
nonyyeHus. Bsanmogenctasne ¢ BOAOW.
Mmapokcna ammMOHUSA, MOH aMMOHUSI.
Peakuun okncneHms ammmaka.
B3sanmogenctene ammmaka ¢ metannamu.
AMWabl, UMUZbI, HATPUOBI METANIOB.
MppasuH. CTpoeHne ero Monekynbl.
XvmMmnueckue csonctea. A30TUCTOBOAOPOAHAs
KncnoTa, asvabl MeTannos. mapokcnnamuH.
[anoreHvabl asoTa.

KucnopogHble coeauHeHust asoTa.
JlTabopaTopHasi pabota "A3oT".

Okcuabl a3oTta, Ux cBoncTBa. A3oTucTas
KMCNOTa, ee OKUCINTENBHO-
BOCCTaHOBMWTENbHbIE CBONCTBA. HUTPUTBI.
A30THas kucnota. OKMcnMTENbHbIE CBOWCTBA
a30THOW. [pMeHeHne a3oTHOM KUCNOThbI B
TEXHUKE.

MpoMbILINEHHbIE METOAbI NOMNyYeHUS
a30THOW KUCNOThI.

docdop, MbILWbSK, CypbMa, BUCMYT.
MpupoaHble coeguHenus. MNonyyeHne
NPOCTbIX BELWeCTB. AnNnoTponus.
MprumeHeHmne dhocdopa, MblLbsika, BUCMYyTa
B TEXHUKE.

OkucnuteneHble Yncna. doccuabl,
apceHuabl, aHTUMOHWAbLI MeTannos. mapuabl
docopa, Mbilbska, CypbMbl. VIOH
dochoHus.

Okeugel. MpumeHeHne okcmaa docdopa (V).
Kucnotbl dpocgopa (l11) n docdopa (V).
Okcuvabl MbllwbsiKa U cypbMbl. MX
amdoTepHbIn xapaktep. OCHOBHblE CBOMCTBA
okcuga sucmyTa (l1). Npo-mnsBoaHbIe
BucmyTa (V).

OkucnuTtenbHble 1 BOCCTAHOBUTENbHbIE
CBOWICTBA COEAMHEHWI MbILLbsIKa, CYPbMbl,
BMCMYTA.

ManoreHnabl oocdopa, MbilbsAKa, CypbMbl,
BMCMYTA.

docdopHble yaobpeHus.

JlabopatopHasa pabota "CoeanHeHus aszorta".
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Tema 17. AnemeHThl IV rpynnbl

Yrnepoga, KpeMHUN.

Yrnepog B npupoge. Annotponmyeckme
mMoamdukaumm yrnepoaa. Nx texHuyeckoe
3HayeHwe.

MprpoaHble coeaUHEHNST KPEMHUS.
lMonyyeHve B BUAe NpocToro BellecTBa.
MprmeHeHne B TEXHUKE.

CTpoeHune aneKTPOHHbIX 060104EK aTOMOB.
3HayeHne OKUCINTENbHbIX YMCen.

Oxkcua yrnepoga (ll). MonyyeHue.
Bsanmopenctsue ¢ ranoreHamu. Kap6oHunbl
meTannos. [lpuMmeHeHne MOHOOKMCK
yrnepoja B Ka4eCcTBe BOCCTAHOBUTENS B
mMeTannypriu.

Okeng yrnepoga (1V). dnsmyeckme ceomncTea.
lMpumeHeHune B TexHuke. Knucnotsl yrnepoaa
(IV). KapboHaTbl. Peakunsi camookmucneHums-
CaMOBOCCTaHOBMNEHUSA MOHOOKMCK yrriepoaa.
JlabopaTtopHas paboTa "Yrnepon".
Cepoyrnepoga. TuoyronbHas kucnoTa.
CoeguHeHuns yrnepoga ¢ ranoreHamu.
PpeoHbl.

CoeguHeHusa yrnepoga ¢ a3oTom. [mumaH,
ero cTpoeHne. CrHunNbHasa kucnoTa um
unaHungbl. LinaHng-noHbl B kayecTtse
NNraHOoB B KOMMIEKCHBIX COEANHEHUSIX.
PopaHuctoBogopoaHas kucnoTa.

KpemHuii, ero npupogHble CoeanHEHUS.
MonyyeHune kpemHua. MNprmeHeHne B
TEeXHMWKe NOofynpoBOLHUKOB.

Oxkcuabl KpeMHUS, KBapL, U KBapLeBoe
cTekno. Kucnotbl KpeMHUs, CUNNKATBI.
Crekna. PactBopuMoe cTekno, bblIToBoe
CTEKII0, cneyunanbHble cTekna.

Cvnuumgbl metannoB. KpemHeBogopoabl. Mx
CpaBHEHWE C YrNeBoAopoAaMu.
KpemHeopraHuyeckne coegmHeHus1, nx
NpUMeEHeEHNeE.

Kapbug kpemHus. Ero nonydeHue u
NpUMeEHeEHNE.

"epmaHuin, 0NOBO, CBUHEL,

MpupoaHble coeguHeHNsI repMaHms, ONnoBa,
CBUHLA.

lMpumeHeHne B TexHUKe. AnnoTponus onosa.
Bsanmopgenctaue ¢ kncnotamu. CteneHu
OKUCTEHUS.

Oxkcuabl U rMapooKNCH repmaHmsi, onosa,
cBuHUa. MIix amdoTepHoCTb.
OKncNUTENbHO-BOCCTAHOBUTENBHbIE
CBOWICTBa coeauHeHu repmanmnsa  (IV), onosa
(11, 1IV), ceuHua (I, IV).

Cynbdugpl.

Manorenngbl. OnoBoxnopucToBogOpPOaHASA
KucnoTa.

TNabopatopHas pabota "OnoBo, cBuHeL".

10
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Tema 18. SnemeHThl IIA rpynnbl

bop, antoMuHuIi, rannun, HAWN, Tanun.
MpupoaHbie coeauHeHns 6opa. Mony4deHue B
aneMeHTapHOM COCTosAHUW. [pumeHeHne
NpOCTOro BeLlecTBa.

Obwas xapakTepucTmKa XMMNYECKMX
ceoncTB. bopuabl metannos. Boposogopoapl,
0COBEHHOCTb CTPOEHMS X MOSEKYIT.
BsaumopgencTteue ¢ kncnopogom. Okeua
6opa, 6opuaHble ctekna. Kucnotel 6opa.
AntomuHun B npupoge. Metannyprus
aniomuHus. NpumMeHeHne B TEXHUKE.
B3anmopgencrtaue ¢ kucnotamu u LenoYamum.
B3sanmopgencrtaune ¢ KNUCNOPOOOM U OKCUaaMM
MeTannoB. ANOMOTEPMUSI.

Oxkcuva antoMmuHus. Fmgpokeug antoMuHus, ee
aMoTepHOCTb. ANtOMUHATLI.
AntomocunukaTsl, hapdop, kepamuka,
LEMEHTBI.

[FanoreHnabl antoMuUHUS.

rannun. Kpatkme ceegenuns o6 nHanm n
Tannmm. dusmyeckme n XmMmmnyeckue
cBovicTBa. CpaBHEHME XMMWNYECKUX CBOWCTB
rannus, UHaus, Tannms co cBomcTeamm bopa
1 antoMuHus. Okeuapl U rMapoKeuapl.

Tema 19. AnemeHTbl rpynn IA, [IA
Mogrpynna nutusa, noarpynna 6epunnus.
MpupogHble coeaUHEHNST 9NEMEHTOB
noarpynnbl NUTUA. MNonydyeHne WenoYHbIX
MeTannoe, ux omnsnyeckne CBONCTBa.
MpumeHeHue.

Bsanmopencteue ¢ Bogown. Baanmopenicteme
¢ kncnopogom. Okcuapl, nepokcuapl.
Mapokcnabl WenoYHbIX MeTansos.
B3avMopgencTBme LWEenoYHbIX METarnsnoB ¢
BOLOPOAOM, a30TOM, CEPOW, rafioreHamu.
MpoMbiLNeHHbIE METOAbLI NONYYEHUST €4KOTO
HaTpa u egkoro kanus. MNMonyyeHne cogpl 1
nortawa.

MpupoaHble COeAMHEHNS SNEMEHTOB
noarpynnel 6epunnus. MNMonyvyeHne NpocTbix
BELLECTB, MPUMEHEHME UX B TEXHUKE.
O6Lwasn xapaKkTep1cTmka XMMUYECKNX
cBoncTB. Baanmopgencteume c Bogopoaom,
as3oTom, cepon. Okcuapl U nepokcuabi.
OcoBEeHHOCTb XMMNYECKMX CBONCTB OKCuaa
6epvnnus. bepunnaTbl.

M'Mapokcuabl MarHus, KanbLms, CTPOHLUS,
6apus. NpuMeHeHne rmapokcnaa Kanbuus
Kak BSKYyLLIEro BelllecTBa.

0,5

0,5




Pasgen 6. CeovictBa anemeHToB rpynn VIA u
VIIA

Tema 20. Xumna sBogopoga v kucnopoaa.
Bogopoa

Bogopog B npupoge. N3oTtonbl Bogopoaa.
TexHu4eckme n nabopaTopHble MeETOAbI
nony4eHus. NpumeHeHne Bogopoaa B
TexHuke. Pusnyeckme cBomcTBa BOOoOpoOaa:
NMOTHOCTb, TENNONPOBOAHOCTb.
Xnmumyeckue ceBomcTBa Bogopoaa: 'vapuabl
BOOOpPOAA, UX Knaccudukaums no tuny
XUMUYECKOW CBSA3N. PacTBOpMMOCTb
Bogopoga B metannax VIl rpynnel cuctemol
0.N.Mengeneesa.

OcobeHHOCTN XMMUYECKNX CBOWUCTB
BOAOPOAa B MOMEHT BblAENEHMS.
JlabGopaTtopHas paboTta "Bogopoa".
Kucnopog. Boga. lNepekucb Bogopoaa.
Kucnopog B npupoae. Ero s3HaveHne gns
XWN3HEHHbIX NpoueccoB. CoxpaHeHne
Kncnopofa atmocdepbl — BaxHeMLas
3aa4a 3Kosnoruu.

TexHu4yeckme n nabopaTopHble METOAbI
nony4veHus kncrnopoga. lNMpombineHHoe
3HadeHue Kn-crnopoaa, opcMpoBaHHoe
npoBegeHne MeTannypruyecknx npoLeccoB
npu kMcnopogHom ayTbe. OKMcnUTenbHbIE
csonctea. Annotponus kncnopoga. O30H.
Oxkcumabl 3NeMeHTOB — MX Knaccudgukaums,
rmapatbl OKCUAOOB.

Bopna. AHomanus ee cBoncTB. CTpoeHue
MOrneKyn Boabl. Ponb BOAbl B TEXHUYECKUX U
B Gnono—rnyeckux npoueccax. OxpaHa
BOOHbIX PECYpPCOB  BakHeuwas npobrnema
3KOMormu.

>KecTkocTb BOAbLI M CNOCOOLI ee yCTpaHeHue.
Mepekucb Bogopona. CTpoeHne ee Monekyn.
KnucnoTHble cBoncTBa. [lepekucn metannos.
OKMCNNTENbHO-BOCCTAHOBUTENbHbIE
CBOWNCTBa nepekuncu sogopoaa. NpumeHeHne
nepekucu Bogopoaa v nepokcuaos B
TEXHUKe.

JTabopatopHas pabota "Kucnopoa".
JTabopatopHasa paboTa "lNMepekuchb
Bogopoga".

Tema 21. SnemeHTbl VIIA-rpynnb

["anoreHbl 1 ranoreHoBo4oOpPOabI.
MpupoaHble coeauHEHNs ranoreHoB.
MpoMbiLnNeHHble MeTOoAbI NonydeHust Topa,
xnopa, 6poma, noga. NpumeHeHue.
XumMnyeckme CBOMCTBA ranoreHoB.
OcobeHHocTn xumun btopa. BogopoaHsle
COEeVHEHUs1 ranoreHos.
"anoreHoBogopoaHbIE KUCMOTHLI. MMonyyeHne
ranoreHoBoAopoaHbIX KMCNOT. KNCNOTHbIE 1
BOCCTaHOBUTEIbHbIE CBOMCTBA.
KucnopoaHble coeqMHEHUs ranoreHoB
Oxkcuabl xnopa. BaanmogericTeue xnopa ¢
BOAOW U C BOAHbIMUW pacTBOpPaMi LLENOYEN.
Kucnopoacogepkalime KMcrno-Tbl Xropa, ux
OKUCIUTENbHbIE U KMCIOTHbIE YHKUMK. VX
conu. Kucnopoacogepatimne KACNOThI
6poma 1 noga.

JTabopaTopHasi paboTa "lNanoreHn!".
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Tema 22. nemeHTbl VIA rpynnbl

Cepa, ceneH, Tennyp. Ix rmgpmasi.

Cepa B npupoae: camopogHas cepa,
cynbdugbl, cynbdaTsl. [NonyyeHne cepeol, ee
npumeHeHue. lNonyyeHne 1 npumeHeHne
cerneHa v Tennypa.

OnekTpoHHoe cTpoeHne atomoB. ObLwas
XapakTepUCTUKa XMMNYECKUX CBOWCTB.
CepoBogopoa. CepoBogoponHas KucnoTa,
cynbduabl MeTannos. BocctaHoBUTENbHLIE
CBOWNCTBaA CEPOBOAOPOLHON KNCMNOThHI 1 ee
conen.

MHorocepHUCTbIE BOAOPOALI 1
nonucynedunasl metannos. CeneHoBoaopoa,
TennypoBOAOpOL.

Oxkcuabl 1 KNCNOTbI Cepbl, ceneHa, Tennypa.
Oxkcunabl cepbl: MOHOOKUCH, ABYOKUCD,
Tpexokucb. OKNCNUTENBHO-
BOCCTaHOBMWTEIbHbIE CBONCTBA OKCMAA Cepbl
(IV). CepHucTtas kucrnota, ee CBOWCTBA U
cBoncTBa ee conen. ObpaszoBaHue OBYOKUCH
cepbl B MeTannyprun LBETHbIX METANMOB, ee
paunoHarnbHoe UCNoNb30oBaHNe 1 3alnuTa
OKpyXatoLien cpeapl.

Oxcua cepbl (VI). CepHast kucrnota. Ee
Ba)KHeNLIne CBOMCTBA U NPUMEHEHME.
Oneym, ero XMMM4ecKknih CocTas.
TexHu4eckme MeTobl NOnyyYeHUsi CEpHON
KMCNOTBI.

TuocepHas kucnota, TMocynedaThbl.
MonutnoHoBble kMcnoTbl. OKeuapl cenena m
Tennypa. Kucnotel ceneHa v tennypa,
CpaBHEHWE X CBOWCTB C KMCMOTaMu Cepbl.
JlabopaTtopHas paboTta "Cepa n ee
coegnHeHunsa".

Paspen 7. CeoncTtea anemeHToB rpynn IB —
VIIB

0,5

Tema 23. SnemeHThl I1B, 1IB-rpynn
Moarpynna meau, noarynna LuHKa.

Megp, cepebpo, 3011070 B NpMpoae.
MeTtannyprua megu. LinaHngHeln metoq
n3BrnevyeHns 3onota u cepebpa. NprmMeHeHne
Meau, cepebpa, 30n10Ta B TEXHUKE.

O6Las xapakTepmncTmka XMMNYeckunx
csoncTs. BaanmopencTsume ¢ kucnotamu.
Okengpl, rmgpokenabl. AMpoTEpPHOCTD
okeungos megu (11, 111), okenaa 3onota (111).
KynpuTbl, Kynparsl, aypaTbl.

LinHk, kagmun, pTyTh. VX npupogHble
coeguHeHus. MNonyyeHne, CBONCTRA,
nNpMMeHeHue.

Oxkeunabl UWHKa, kagMus, pTyTu. 'vapokeunasbl.
OCOBEHHOCTM CTPOEHUSI COEANHEHNIN PTYTK
.

JTabopaTopHasi paboTa "Meab. LInHk".

0,5
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Tema 24. SnemenTbl IVB 1 VB-rpynn
Moagrpynna TMTaHa, noarpynna BaHagus.
Pyabl TuTaHa v umpkoHnss. OcobeHHOCTH
MEeTannyprum aTux MeTannos.
KOHCTPYKUMWOHHbIE JaHHbIE TUTaHa.
MpumeHeHne TuTaHa, LMPKOHUSA, racdpHnS B
TEXHUKe.

3HayeHus okncnuTenbHbIX Yncen. Okcuabl.
Mmppokcmabl. AMOTEPHOCTb rMapoKkcuaa
TUTaHa 1 LMPKOHUSA. TuTaHaTbl U LMPKOHATbI.
B3anmopencTBume ¢ ranoreHaMmm, asoToMm.
B3anmogencTeue ¢ KUCnoTamum.
MpupogHble coegnHeHns BaHagus, HUOOKS,
TaHTana. lNpMMmeHeHne NPOCTbIX BELLECTB.
B3anmopgencTeBue ¢ KMCnoTamum.
M'mapokcnabl BaHagus, H1O6KWs, TaHTana.
BaHapatbl n TaHTanathl.

Tema 25. OnemeHThl VIB rpynnbl

Xpowm, monnbaeH, Bonbdpam.

Pyabl xpoma, monnbaena, Bonbgpama.
Mony4yeHune aTux MeTannos U3 pya.
[MpumMeHeHne B TEXHUKE.
Bsanmopencrtaue ¢ kncnotamu. 3HadeHus
OKUCINUTENbHBIX YnCen.

Oxkcumabl u rmgpokenabl, XpoMmucTas u
XPOMOBbBIE KUCMOTbI, XPOMUTBI U XPOMaTbI.
MonubaeHoBas u BonbdpamoBasi KUCNOTbI.
MonunbgaTtbl 1 Bonbdpamartsl. Mi3ononu- n
reTeponosIMKNCIIOTHI.

B3anMHbI nepexon XxpomMaToB 1
ONXpomaToB.

OkuncnutenbHble CBONCTBA XPOMAaTOB U
ONXPOMATOB B KMCITON cpeje.

14

Tema 26. AnemeHThl VIIB-rpynnbl
MapraHeu, peHui.

MapraHeu n peHun B npupoge. NonyyeHne
MapraHua u3 ero pya. lNpumeHeHune
MapraHua v peHusi B TEXHUKE.
B3anmopgenctene mapraHua 1 peHus ¢
kncnotamu. Okeuasl mapraHua. N'mapokeuabl
MapraHua. MapraHuesaTucTas,
MaproHuoBuCTas, MapraHuesasi KUCMOThI.
MaHraHuTbl, MaHraHaTbl, MepMaHraHaThbl.
OxkucnuTtenbHble CBOMCTBA NepMaHraHaToB U
nX 3aBUCUMOCTb OT pH cpefbl.

Oxkcuabl peHnd. PeHneBasd kucnora,
neppeHaTbl.

ITabopatopHas paboTa "MapraHey".

10
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Tema 27. AnemeHThl VIIIB rpynnbl
CewmelicTBa xernesa v NnaTuHebl.

Pyabl xxenesa, kobanbTta, HUKENA.
MeTannyprus xxenesa. lNpumeHeHne
kobanbTa, HUKeNsi B TEXHUKE.
B3avmMopencTeue xenesa, kobanbTa, HUKENst
¢ kucnotamu. Okcuabl U TMOPOOKUCH.
deppuThbl 1 hbeppaThbl.

LinaHnaHble KOMNNeKCHble coeauHeHus
xenesa (Il n ).

OxucnutenbHble cBomncTBa xenesa (ll1),
kobanbTa (1), Hnkens (I11).

lMnatnHoBble meTannbl. HaxoxaoeHne B
npupoae. ObLias xapakTepucTunka
XUMUYECKMX CBOWCTB. 1 16
M'mapokenabl nannaaus (1), nnaTtunel (11, 1V),
nx ceonctea. Okeugpl pyteHusa un ocmus (VIII).
BaxHenwmne coeanHeHns NNaTuHOBbIX
mMeTannos. [NpMmeHeHne NPoCTbIX BELLECTB U

COEeMNHEHNN.

Bonpocsl akonorun. BnusiHme
HeopraHMYeCcKNX BELLECTB Ha OKPY)KatoLLyHo
cpeny u yenoseka. [MoHATNE 0 NpeaensHO
OONYCTUMBIX KOHLEeHTpaumsax. MyTu
CHWXEHMSA 0TX0A0B NPOMU3BOACTBA, OUYUCTKA
BO34yXa U CTOYHbIX BO/ KOXXEBEHHOrO,
MEXOBOr0, TEKCTUMNBLHOIO NPOM3BOACTBA U
NPON3BOACTBA UCKYCCTBEHHbIX KOX U
XUMUYECKMX BOOKOH.

Utoro B cemecTtpe (Ha kypce ans 3A0) 12 12 282
KoHcynbTaumm n npoMexyTodHas atTectaumns
5 13
(Ok3ameH)
Bcero koHTakTHasa pab6orta n CP no 29 295

AUCLMMIHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTpoBaHue y4eGHbIM MiaHoM He NPefyCcMOTPeHO

5. ®OH[ OLIEHOYHbIX CPEACTB AN NMPOBEQEHUA MPOMEXYTOYHOWU ATTECTALMA

5.1 OnucaHue nokasaTeneun, KpuTepmeB U CUCTEMbI OLleHUBaHUS pe3yNibTaTOB 00y4yeHus

5.1.1 NMoka3aTtenu oueHUBaHUA

Kon HanmeHoBaHMe oLeHOYHOro
MokasaTenu oueHnBaHNsa pesynbTaToB 0byyeHus
KOMneTeHunn cpeacTea
dopMynmnpyeT OCHOBHbIE 3aKOHbI XuMuK. KnaccuduuupyeT peakuum,
aHanMaupyeT yCrnoBUs UX MPOTEKAHUS.
AHanuampyeTt XMMM4eCcKue NpPoLIeCChl N OLEHMBAET BIMSIHUE HA HUX Bonpocbl gns ycTHoro
pasnuyHbIX aKTOPOB (TeMNepaTypa, KOHLEHTPauusi, NpucyTcTere cobecenoBaHus
OnK-1 KaTtanusaTtopa v gp.)
[MpaKTMKO-OpUEHTUPOBAHHbIE
MpumeHseT cylecTByOWME COBPEMEHHbIE METOAMKN AN OLEHKM 3agaHus
PU3NKO-XMMUYECKMNX CBOMCTB BELLECTB, CBSA3N MEXAY CTPOEHUEM
BeLLleCcTBa U ero KMCNOTHO-OCHOBHbLIMMW, OKUCTIIUTENbHO-
BOCCT@HOBUTENbHbLIMW U Op. CBONCTBAMM.
PackpblBaeT NOHATMS XMMUYECKOWN CBA3M U MEXAHU3MbI ee
BO3HWKHOBEHMS B Pa3fnyHbIX BelecTBax. [lenaet BbIBOAbl O
BO3MOXHOCTU MPOTEKAHUS PeaKLMN B AaHHbIX YCITOBUSIX HA OCHOBAHMU
9 Bonpocbl 4nst ycTHoro
pacyeTa TepMoaUHaMMUYECKUX PyHKUNNA.
cobecepoBaHus
OrllK-2

npOBOJJ,I/IT XUMU4eckmne peakumm no,u,6|/|paﬂ onTnuMarnbHble YCNoBUA Ha
OCHOBaHWUK 3]'IeKTpOHHOl7I KOH(bI/II'ypaLI,I/IM aToOMOB 1 TUMa XMMUYECKON
CBA3U B pa3finyHbIX BellecTBax.

anIHVIMaeT B3BeLUEeHHbIe pelleHna npu noarotoeke n nposegeHnn

MpaKTMKO-OpMEHTUPOBaHHbIE
3agaHus




[ skcnepumenTa.

5.1.2 Cuctema n KpuTEPUM OLLEHMBaHUA

LWkana oueHnBaHns

KpMTepMM oueHnBaHUA Cd)OpMMpOBaHHOCTI/I KOMMeTeHLMn

YcTHoe cobecenoBaHue

MucbMeHHas paboTa

5 (oTnnyHO)

[MonHbIN ncyepnbiBaOLWNN OTBET,
NnokKasbIBaKLNN NOHNMaHWE npegmeTa.
OpuveHTHpyeTCst B OCHOBHbIX TEPMUHAX,
3HaKOM C JOMOMHUTENBbHOW NUTEepaTypown,
NpaBunbHO OTBEYAET Ha AOMOSNHUTESNbHbIE
BOMpPOCHI.

CTyneHT nokasblBaeT npaBuIibHOE
NOHUMaHWe yCroBus 3agadn, sBnageet
HaBblkaMy aHanun3a ycrnosus, BbiIGopom
HY>XHbIX 3aKOHOB 1 chopMyn Ans ee
peLUeHuns.

YMeeT npaBunbHO HanMcaTb ypaBHEHUS
peakuui.

4 (xopoLwuo)

CTaHOapTHbIN OTBET, NIULLEHHbIN
nHanBmayansHocTu. [lonyckaeT
He3HaunTenNbHbIE NOrPELUHOCTN NpU OTBETE
Ha BOMPOCHI.

CTyneHT nokasblBaeT 4OCTAaTOYHOE
rnoHMMaHue ycrioBusl 3agayu, BnageeT
HaBblkaMy aHanM3a ycnosusi, nytaeTcsl B
BbIGOpE HYXHbIX 3aKOHOB U chopMyn ans ee
peLLeHns.

YMeeT npaBunbHO HanucaTb ypaBHEHUS
peakuui.

HenonHbI O0TBET, UMEIOT MECTO
HebGonbLlne npobensbl B 3HAHUSX.
[onyckaeT NorpeLHocTy Npu oTBeTe Ha
BOMPOCHI.

CTyneHT nokasblBaeT 4OCTaTOYHOE
NoHMMaHue ycroBusl 3agaun, BrnageeT
HaBbIKaMy aHanu3a ycrnoBusi, nyTaeTcs B
BblGOpPE HYXHbIX 3aKOHOB U hopMyn Ans ee
peLleHust.

3aTpygHsieTcs NpaBuUbHO HanucaTb
YpaBHEHUSI peakunii.

3 (yooBneTBOpUTENBLHO)

MokasbiBaeT 3HaHUs1 y4ebHOro matepuana
B MWHMManbHoOM obbeme. [lonyckaeT
6ornbLLOEe KONMYECTBO HEMPUHLMNUANBbHbIX
owmnbok. MoxeT ycTpaHUTb UX C MOMOLLbHO
npenogaearens.

CTyaeHT nokasblBaeT He4OCTaTOYHOE
MOHUMaHWe YCnoBus 3agayn, NyTaeTcs B
BblOOpe HYXHbIX 3aKOHOB 1 hopMyn Ans ee
peLleHust.

HenonHbIN OTBET, €CTb OLUNOKK B
N3NoXeHnn Heckonbknx Tem. MNMyTaeTcs B
TEpMUHaX.

2 (HeynoBMNETBOPUTENBHO)

He moxeT oTBETUTb Ha Bonpoc 6e3
nomoLLmM ak3ameHaTtopa. MHorouncneHHble
rpybble owmnbkm.

He noHumaeT ycrnosue 3agaydn, He MOXeT
NpPeanoXnTb BapuaHTbl peLlleHuns. He 3HaeT
CBOWCTB BellecTB. He moxeT HanucaTtb
YPaBHEHNSA peakunii.

HenoHumaHwe 3agaHHOro Bonpoca.

He noHumaeT ycrnosue 3agayu, He MoxeT
NpeanoXnTb BapuaHTbl pellieHuns. He aHaeT
CBOWCTB BellecTB. He moxeT




HanmcaTb XuMn4eckmne CbOpMyJ'IbI.

MonbITka cnucbiBaHUS, NCMONb30BaHNS
Hepa3peLlleHHbIX TEXHNYECKNX yCTpOIZCTB
UInM Norb3oBaHMe NOACKa3Kom apyroro
YyeioBeka.

5.2 TunoBble KOHTPOSbHbIE 3a4aHUA UNN UHbIe MaTepuarnbl, Heo6xoaAnMbIe AN OLIEHKU 3HAHUW, YMEHUHN,
HaBbIKOB U (UNN) onbiTa AeATeNbHOCTU
5.2.1 NepeyeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | DopMynNmnpoBKM BONPOCOB
Kypc 1
1 Bogopoga. MNonoxeHune B Neprognyeckon cucteme U CpaBHEHME C rarnoreHamMmu 1 LWenoYHbIMY MeTannamu.
Mony4eHune B nabopatopum 1 NPOMbILLIIEHHOCTMU.
2 M'vapuabl BoAopoaa, nx knaccudukaums no TMny XMMUYecKkon CBSA3N.
3 Kucnopog. [lonydeHue B nabopatopun 1 NPOMBILLIIEHHOCTU. XMMUYECKNE CBOWCTBA.
4 OneKkTpoHHOEe CTpoeHme kucnopofa. OkncnuTensbHble CBOMCTBA. ANnoTponus.
5 O30H 1 ero ocobeHHOCTH.
6 Okcuabl anemeHToB. VX knaccudpmkaums.
7 >KecTtkocTb Boapbl (NOCTOsIHHASA U BpeMeHHas). Ee ycTpaHeHue.
8 Mepekucs Bogopoda. OKMCNNTENbHO-BOCCTAHOBUTENbHBIE CBOMCTBA NEpPEKMCU BOOOPOAA.
9 "anoreHsbl. MpombIneHHbIe MeTOAbI NonyyYeHns dpTopa, xrnopa, 6poma, noaa.
10 OnekTpoHHOe cTpoeHue ranoreHoB. OKUCIUTENbHbIE CBOWCTBA ranoreHos.
11 B3avmopgewicTBmne ranoreHoB ¢ BOAOPOAOM.
12 "anoreHoBOOOPOAHbIE KACAOTHI. VX nonyyeHne n cBomcTea.
13 CoeguHeHuns ranoreHoB C NOMOXUTENbHLIMU CTENEHAMU OKUCTIEHUS.
14 CeoncTBa xniopa B CpaBHEHMM C MogomM u 6pomom. Xnopo-, 6pomMo- 1 1o40BOAOPOAbI.
15 Cepa. Xummn4yeckume csoincTtea cepbl. CXoACTBO M pa3nuyme B CBOMCTBaX COEAMHEHUN Cepbl U Xpoma.
16 OneKTPOHHOE CTPOoeHne cepbl. XMMUYeckne CBONCTBA.
17 CepoBogopoa. Cynbduabl MeTannoB. BocctaHoBMTENBHbIE CBOVMCTBA CEPOBOAOPOLAHON KNCMOTbI.
18 Oxkcuabl 1 kucnoTbl cepbl. CepHas KMCnoTa, ee CBONCTBA U NPUMEHEHNE.
19 A30T. [NonyyeHne n npumeHeHne. MNMpobnema durkcaumm atmocdepHoOro a3ora.
20 AmMmMunak. Xumuyeckne CBOWCTBa, NonyYyeHne npumMeHeHune.
21 MmppasunH. A3oTUCTOBO4OPOAHAsA KMcnoTa. A3uabl MeTannos.
22 Oxkcuabl U KMCROThl a3oTa. A30THas KUCIOTa U ee OKUCIUTENbHbIE CBOMCTBA.
23 doccop. AnnoTponus. N'vapuael ocdopa.
24 Okeunabl n kncnoTel hoccopa. PocchopHble yaobpeHus.
25 Okcnabl Mbllbsika 1 cypbMbl. IX aMdoTepHbIN XxapakTep.
26 Yrnepog. Kpemuuin. CTpoeHne anekTpoHHbIX o6onodek. CTeneHn okmcneHms.
27 Okcunabl yrnepoga. Kucnotsel yrnepoga. KapboHartbi.
28 Okeunabl kpemuus. Ksapu. KeapueBoe cTekno.
29 PacnpocTpaHeHHOCTb 1 cbopyla HaxoxaeHus aniomuHug B npupoge. CBoWCTBa, NonyYyeHne n npumeHeHne
antoMUHUA U ero CoeanHEeHNN.
30 OnemeHTbl IA rpynnel. MonyveHne, B3aumogencteme ¢ Bogon. Okcuapl, NepoKCUabl 1 rMOPOKCUabI LLENOYHbIX

MeTannos.

31 Megb. MeTtannyprus mean. XapakrepucTvka XMMUYEeCKUX CBONCTB.

32 LinHk, kagmuia, pTyTb. OKCMAbl U rTMOPOKCUAbI LIMHKA.

33 Moarpynna tutana. Okcugpl, rmgpokcnabl, aMgoTEePHOCTb.

34 Xpom, monnbaeH, Bonbdpam. MonyyeHune. MNMpumeHeHne. BaaMmogencTene ¢ kucnotamu.

35 Okeuapl U rMapoKcuabl XpoMa. XpoMoBasi U XpOMUCTasi KUCTOTI.

36 PasHoBecue XpomMat n auxpomaTt MOHOB. OkucnuTenbHble CBOWCTBA XpomMaToB U AnXpomMaToB.

37 MapraHey. NonyyeHue, Xumunyeckne CBONCTBA.

38 CoeanHeHusa MapraHua c paanquon cTeneHbto okncnenns. OkMcnuTenbHble CBOMCTBA nepmMmaHraHaToB.

39 CewmeiictBo xenesa. Okcugbl U rmgpokenabl. Pepputbl U dbeppaTbl.

40 Knaccudukauus XMMn4ecknx coeanHeHnn. 3akoHbl XUMUMN.

41 3akoH ABoragpo u cneacteus n3 Hero. MNoHsaTMe Monb.

42 3aKOH 3KBMBAaNEeHTOB.




43 KBaHTOBO-MexaHu4eckas mogens atoma. Mi3otonsl.

44 ATOMHbIe opbutanu. KBaHToBbIE YMcia. ANEKTPOHHbIE  KOHUrypaumum atoma.

45 MopsifokK 3anonHeHns aToMHbIx opbuTanei. MpuHumn Maynu. Mpaeuno MNyHaa. MNpaeuno KnevkoBckoro.

46 OnekTpooTpuLaTeNbHOCTL aTOMOB. Paamepbl aTOMOB U MOHOB. QHeprusa noHusauumn. CpoacTBO K ANEKTPOHY.

47 Mepuoguyecknn 3akoH. MNMepuoguyeckas CHCTEMA XMUYECKUX SIEMEHTOB 0. . Mengeneea. CeA3b CBOWNCTB
3NEMEHTOB U UX NONOXeHusi B [lepnoanyeckon cucteme co CTPOEHNEM 3NEKTPOHHBIX 000I0YEK aTOMOB.

48 OCHOBHbIE TUMbI XMUMNYECKOW CBA3UN N €€ xapakTepucTuku. NoHHas cBasdb. CTpoeHne n cCBOMCTBa NPOCTENLLMX
MOJIEKYIT.

49 KoBaneHTHas cBsi3b. MeToq BaneHTHbIX cBA3en. MeToa MonekynspHbix opbutanen.

50 Mbpuamnsauusa atoMHbIx opbutaneinn. Metannuyeckas cessb. BogopogHas cessb.

51 TepmoanHamumka xuMmmdeckux npoueccoB. OCHOBHbIE TepmMoanHamudeckne yHkumn. 3akoH ecca. OK30- 1
3HOOTEpMMYECKME peakumn. Bropoe Havano TepmMoamHaMumKu.

52 OK30- U 3HOOTEPMMYECKME peakumn. Bropoe Havano TepmMoamHaMumKu.

53 OHTponus. AHeprus [Mbbca. TepmognHaMmmnyeckasi oLleHKa XMMNYECKUX peakuuniA.

54 Xnmnyeckas kKuHeTuka. [OMoreHHble 1 reteporeHHble peakumn. CKopoCTb XMMUYECKOW peakumm n eé
33aBMCUMOCTb OT KOHLIEHTpaLMW pearnpyoLmx BewecTB n Temnepatypsbl. lNMpasuno BaHTt-MNodda.

55 KoHcTaHTa ckopocTu xummudeckon peakuuun. Katanmsatopsl. Katanutuyeckne peakuuu.

56 OHeprusa aktmBaumun. YpasHeHnune C.AppeHuyca.

57 ObpaTtumble peakunn. XmMmmnyeckoe paBHoBecue. KOHCTaHTa XMMNYeCKOro paBHOBECHS.

58 CwmeLLeHmne xmmmyeckoro pasHoBecud. MNpuHumn Ne-LWaTense.

59 PacTtBopbl. ObLme cBoricTBa pacTBOPOB. VI3ameHeHne TepMoaMHaMUYECKMX OYHKLUIA NPpU PacTBOPEHUN.
PactBopuMOCTb.

60 MmppaTHaa Teopus pacteopoB [.U. MeHgeneesa. TennoBbie achdeKkTbl Npy pacTBOPEHNN.

61 Cnocobbl BbIpaXXeHWUsi KOHLEHTPaLIMN pacTBOPOB.

62 CaoiicTBa pa3baBneHHbIX pacTBOpOB HeanekTponuToB. Ocmoc. OcmoTryeckoe gaBneHune. 3akoH BaHT
rodhda. NoHwkeHne gaBneHns HacbILLEHHOro napa Hag pacTBOpoM. 3akoHbl Payns.

63 Teopus anekTponuTuieckon auccouunauuu. NpuumnHbl OTKIIOHEHUS OT 3akoHOB Payns u BaHT Nodda B
pacTBOpax 31EKTPOSIUTOB.

64 CrteneHb anekTponutnyeckon anccounaumn. KoHcrtanta guccoumauun. 3akoH pasbasnexHma Octeanbaa.

65 CwunbHble 1 cnabble anekTponutbl. CTyneH4aTtas guccoumaums cnabblx 3NeKTponmToB.

66 Kucnotbl, conun, 0CHOBaHWS C TOYKM 3PEHNS TEOPUM SNEKTPOIMTUYECKON ANCCoLMaLmnin.

67 Iunccounaumsa Bogbl. MoHHOe nponsBeneHmne Bogbl. BogopoaHbin nokasatens. MIHgukaTopbl. BydepHble
pacTBopbI.

68 lMpousBeaeHue pacTBOPUMOCTH.

69 voponus conew. PasnuyHble cnyvau rugponusa. Heobpatumblii ruaponus.

70 KncnoTtHo-ocHOBHbIE CBOMCTBA BeLecTB. IOHHbIE peakLmmn B BOOHbIX pacTBopax. [maponus conen.

71 KomnnekcHble coegmHeHnsi. KoopanHaumoHHasa Teopus BepHepa.

72 O6pasoBaHne n CTpPOeHME KOMMIEKCHbIX COEANHEHWN.

73 MoBeaeHne KOMNNEKCHbBIX COeAMHEHWUN B pacTBOpax. Ouccoumauunsa koMnnekcHbIx coeanHeHnn. MNMpoYHocTb
KOMMSIEKCHbIX MOHOB M KOHCTaHTa HECTOMKOCTH.

74 OKNCNNTENBHO-BOCCTAaHOBUTENbHBIE peakumn. BaxHelwme okmcnutenu u sBocctaHosutenu. Tunsli OBP.

75 CoctaBneHwue ypaBHeHun OBP.

76 OnekTpoaHble noTeHumanel Metannos. CTaHOapTHLIN 3NeKTPOAHbIN NoTeHuunan. YpasHeHne HepHceta. Pag
CTaHOAPTHbIX AMEKTPOAHbLIX MOTEHLMANOB.

77 XUMUYeCcKne NCTOYHUKN ToKa. [anbBaHNYeCKUIn anemMeHT. AKKYMynaTopbl. TOMNMUBHLIE 3NIEMEHTbI.

78 OnekTponua. CywHOCTb 3MeKTponM3a. ANekTponn3 pacTBOpoB U pacnnaeoB. 3akoHbl ®apages. MNpumeHeHns
aneKkTponusa.

79 Kopposusa metannos. Bugbl Koppo3un. XuMmnyeckasi Kopposusi. AnekTpoxmummyeckas kopposus. Metoabl

3aLnNTbl OT KOPPO3UW.

5.2.2 TunoBble TeCTOBbIe 3agaHus

He NpeaycMOTPEHbI.

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

BapuraHTbl TMNOBbLIX MPAKTUYECKUX 3a4aHNN HAXOO4ATCS B NPUITOXEHMM K gaHHon PI1/




5.3 MeToauueckue matepuansi, onpeaensiowme npoueaypbl OLLEeHUBAHUA 3HAHUIN, YMEHUI, BrageHuin (HaBbIKoB

1 (Mnun) npakTu4yeckoro

onbiTa gedATen bHOCTVI)

5.3.1 Ycnosus gonycka oGy4atoLlerocsi K NpoMeXXyTO4YHOW aTTecTauumn u nopsaok NMMKBUAaLUN akageMn4eckomn

3a40J1XKEeHHOCTU

lMpoBeaeHve NPoOMEXYTOYHON aTTecTaummn pernameHTUpOBaHO NokanbHbIM HOpMaTuBHLIM aktom CI6IYITaA
«[lMonoxeHue 0 NpoBeAEHNM TEKYLLETO KOHTPOS YCNEBAEMOCTU 1 NPOMEXYTOYHOM aTTecTaumnm oby4atoLmxcay»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTauum No gUucumninHe

YcTHas +

lNucbmeHHas

KOMI'IblOTepHOB TeCcTnpoBaHune

5.3.3 OcobeHHOCTH NpOoBeAeHUs MPOMEXYTOYHOM aTTecTaumm nNo gUcUUniiMHe

* BO3MOXHOCTb MONb30BaTbCA CNPaBOYHbIMU Tabnmuamm, KanbKynsaTopomM;
* Bpems Ha nogrotoBky oTBeTa no 6unety 60 MUHYT.

MHas

6. YHEBHO-METOAU4YECKOE N UH®OPMALMUOHHOE OBECMNEYEHUE AUCLUUNMIIUHDBI
6.1 YyebHasa nutepartypa

ABTOp |

3arnasue

MN3paTenbcTBO

| [op n3paHusa |

Ccbinka

6.1.1 OcHoBHas y4yebOHasa nutepartypa

MpuHByA H., SpHLwo A.

Xumus aneMeHToB
(OneKkTpoHHbIN pecypc) : B 2

Mockea: JlabopaTtopus

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

T.T.2/nep. caHrn. — 4-e M 2018 short=1&productid=3
nsganue (an.). — (Jlyywmn sHaHu 73243
3apy6exHbIn y4ebHUK)
MpuHByA H., SpHWo A. | Xumusa anemeHToB https://ibooks.ru/read
(BneKTpoHHbIN pecypc) : B 2 ) ing.php?
T.T. 1/ nep. c aHrn. — 4-e Mocksa: ﬂa6OPaTOpVIF| 2018 short=1&productid=3
nsganme (an.). — (Jyywwmn SHaHUn 73242
3apy6exHbIn y4ebHUK)
lN'ypos A.A. n gp. Xumus : y4ebHuk ans https://ibooks.ru/read
BbICLUMX y4ebHbIX 3aBedeHun | Mocksa: MITY um. H.O. 2017 ing.php?
BaymaHa short=1&productid=3
64009
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
Mwudraxosa, H. L., ObLwas 1 HeopraHnyeckas KasaHb: KasaHckuii http://www.iprbooksh
Metposa, T. 1. xumunsa. Teopusa 1 npakTmka HaLMOHabHBbIi 0p.ru/109527.html
nccnegoBaTenbCKUi 2019
TEXHOMOrM4ecknm
yHVMBEpcuTeT
AbpamoBa E. C., Xumuns. Teopus http://publish.sutd.ru/
Bowitosa H. B., 3NEeKTPONUTUYECKON . tp_ext_inf_publish.ph
KonecHukosa O. A., auccouunaumn. VloHHble Chne.: CrerynTa 2017 p?id=2017634
MynbumH M. H peakuuu. N'maponus conen
YpsigHukoBsa, M. H., Xumusa B 3agadax u Tamb6os: TamboBcKuit http://www.iprbooksh
YpsgHukos, A. A. YNPaXXHEeHUSX: B 2 4acTsX. rocyaapCTBeHHbI 2019 0p.ru/109780.html
Y.1. O6bwasa n yHuBeEpcuTeT umenu IM.P.
HeopraHuyeckas Xumus HepxaBuHa
Kupunnos B. B. TeopeTunyeckme OCHOBbI Cankr-AeTen6vor http://publish.sutd.ru/
TEXHONOMMN HeopraHN4ecKnx CI'I6I'yI'I%D,yp ) 2020 tp_ext_inf_publish.ph
BELLECTB p?id=2020290
Ckopuk, H. A, HeopraHunyeckas xmmusi: Tomck: Magatensckui http://www.iprbooksh
Bopwno, 1. 1., nabopaTopHble, Jom Tomckoro 201 0p.ru/109047.html
KopotyeHko, H. M. ceMuHapckue n rocygapCTBEHHOro 018
npakTnyeckue 3aHatus. T.1 yHMBEpCUTETA
Bacunesckas, E. ., HeopraHnyeckas xnmmsi ] . http://www.iprbooksh
Ceuko, O. U., MuHck: Pecny6nnkaHckui op.ru/93429.html
LWesuosa, T. J1. MHCTUTYT 2019
npodeccnoHanbHOro
obpasoBaHua (PUMO)
HecTtepos, A. A,, Xmusa anemeHToB 14-n Poctos-Ha-[JoHy: http://www.iprbooksh
BasH, E. M., rpynnel (aTOMHblE CBONCTBA, WapaTenbcTBo KOxHOro 2018 0p.ru/87519.html

Pbi6anbyeHko, V. B.

XVMMWUSI MPOCTbIX BELLECTB U
coefvHeHnn)

denepansHoro
yH/BepcuTeTa




lNycesa, A. ®., HeopraHnyeckas xmmus: E 6vor- http://www.iprbooksh
BanguHa, I1. U., Xumus s-, p- n 3d-anemeHToB MKaTepMH ypr 0p.ru/106464.htmil
KoueTtoBa, H. A., ;ﬂaTeanTBo 2018
AtmaHckux, . H., panbckoro
Fycesoit, A. ®. yHMBepcuTeTa
AbpamoBa E. C., Xumms. Xumnyeckasi http://publish.sutd.ru/
Bontoea H. B., KWHETUKA N XMMNYECKoe ) tp_ext_inf_publish.ph
KonecHukoBa O. A., paBHOBecue Cr6.: CNerynTA 2017 p?id=2017636
Mynbums M. H
PasmaHoBa, B. E. Xumus TiomeHb: M3paTenbcTBO 2019 http://www.iprbooksh
«Tutyn» 0p.ru/107613.html
Ckopuk, H. A, HeopraHnyeckas xmmus: Tomck: Msgatenbckuin http://www.iprbooksh
Bopuno, J1. 1., nabopaTopHble, Jom Tomckoro 2018 0p.ru/109048.htmi
KopoTtyeHko, H. M. cemMuHapckue 1 rocyapCTBEHHOro
npakTu4eckme 3aHatud. T.2 yHMBEpCUTETA
LiseTkos, [1. C., O6LWas XMMUsA: OCHOBBI EkaTepuHOypr: http://www.iprbooksh
AkceHoBa, T. B. XUMUYECKON TEPMOANHAMMKN M3patenscTBO 2017 0p.ru/106469.htmil
N KUHETUKN: TEOPUSI U Ypanbckoro
ynpaxHeHus yHMBEpCUTETA
BocTtpukosa, I'. 1O. Xvmns e http://www.iprbooksh
Mocksa: An v Ap Megna 2021 0p.ru/108354.html

6.2 NMepe4yeHb NnpodeccuoHanbHbIX 6a3 AaHHbIX U UHPOPMALMOHHO-CMPABOYHbIX CUCTEM

1. MhdopmaumoHHas cuctema «EgnHoe okHo gocTtyna k obpasoBaTtenbHbIM pecypcamy [ONeKTPOHHbIN
pecypc]. URL:http://window.edu.ru/.

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

3. OnekTpoHHasa bubnunoTeka y4ebHbix n3gadun CIOeryrnTA: http://publish.sutd.ru

4. EguHbIN nopTan UHTEPHET TeCTMpoBaHUSA B cpepe obpasoBaHnsa [QNeKTPOHHbLIN pecypcl].
URL:http://www.i-exam.ru/.

5. Matepuanbl MHdopMaunoHHo-00pa3oBaTenbHON cpeabl 3a04Hon dopMbl 06yyveHmnst CI6IMYIMTL,
[OnekTpoHHbIN pecypc]. URL:http://sutd.ru/studentam/extramural_student/.

6.3 MNepeyeHb NULEH3UOHHOIo U CBO6OAHO pacnpocTpaHAeMoro NporpamMmMHoOro obecneyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnncaHue maTepmanbHO-TEXHUYECKOWN 6a3bl, HEOOXO0AMMOW Ans ocyLecTBeHMA o6pa3oBaTenibHOro
npouecca no AucuuninHe

JlabopaTopHble 3aHATUS CO CTyAeHTaMM NPOBOASATCS B CreLManu3npoBaHHbIX NOMeLLEeHUsIX kadeapsl,
060pya0BaHHbBIX XMMUYECKON NOCYA0MN, XMMUYECKUMU peaKkTUBaMu, U3MepUTENbHbIMU NpuGopamu (TepMmomeTpbl, pH-
MeTpbI, BEChI), ANCTUMNNATOPOM, CYLUMIbHBIMU LiKagaMm, MydenbHOM NeYbio, KOMMbIOTEPOM.

AyanTtopus OcHalleHune

MynbTuUMeagunHoe obopyaoBaHue, crneunanmanpoBaHHas medenb, Jocka
JlekumoHHas Y A PYA H P A
aygutopusi

CneuunanuanpoBaHHas Mebenb, focka
YyebHasa aygmtopusi
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5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3adaHusA (3agaym, Kemcbl)

:;il YcnoBus TUNOBbLIX NPaKTUKO-OPUEHTUPOBAHHBLIX 3adaHui (3agadv, KencoB)

1. HanvwuTe dopmynbl KUCNOT, aHrMapyaaMm KOTOpbIX CRyXarT : a. okcua asoTa
(1)) b. okcung umpkonusa (IV). Hanvwumre Ha3BaHWs 3TUX KUCMOT, a Takke
hopMyrbl 1 HA3BaHWSA UX COMEN C Kanmem 1 MarHueMm.

2. Macca akBuBaneHTa xnopuga xenesa (Ill) B peakumm co LLenoybo coctaBuna
81,2 2. OnpepenuTe, Kakoe coeanHeHne obpasoBanocs.

3. N306pa3snTte anekTpoHHY kKoHdUrypaumto atoma anemeHTa Ne26. Onpegenvte
Nno 3MNeKTPOHHON KOHUrypaLmm, B kKakom nepuoge, rpynne, nogrpynne
HaxoauTcsa anemeHT Ne26. CpaBHUTe Bally BbIBOAbI C MOMOXEHWEM 3TOro
anemeHTa B [leprnoguyeckon cucteme.

4. Wcnonb3ysa metog MO anpegenvte nopsaok CBA3WM Mexay atomamu B moHe CF
1 BO3MOXXHOCTb CYLLECTBOBaHWS 3TOro MOHa.

5. OnpepgenuTe KONMYECTBO Tenna, Bbigensoweecs npu cropaHum 150 ;7 aTuneHa
(H.y.).

6. Kak nameHutcs ckopoctb peakumm 2NO + Oz = 2NO2 npu yMeHbLLEHUU
AaBnenus B 5 pas?

7. Ckonbko CuSO4 - 5H20 TpebyeTca ana npurotoBneHns 2 n 7%-ro pacteopa
cynbdarta meau (d = 1,073 r / cm®)?

8. M3 coneit Na2HPO4, NaH2POa, NasPOs BbibepuTe Hanbonee
rMApPONN30BaHHYI0, ANS Hee HanuLIMTe peakumio rmaponmaa u ykaxure
Xapaktep cpefpbl.

9. Onpegenute pH 0,003M pacTtBopa yrnekucrnoro rasa B Boge.

10. | Ckonbko xriopvaa Kanus u CepHon KUCRoTbl TpebyeTcsa Ans NonyyYeHus 7 Kr
36%-0W CONSAHOM KMCINOTbl, €Cnn NoTepu cocTaBnaT 5%7?

11. | Onpegenutb Maccy nupuTa, cogepxawlero 65% FeS:2, Heobxogmumoro ans
nonyyexus 150 kr 96%-0i CepHO KNCMNOTbI.

12. | Kakov 06bemM ammuaka MOXHO nonyyntb U3 1 kr Bo3gyxa?

13. | K pactBopy, cogepxatiemy 15 r rmgpokcuga Hatpusa gobasunm 8,15 r POCls.
Kakue BelecTBa 1 B KaKOM KONMYECTBE MMEHOTCS B MOSNYyYMBLUENACS CMECU?

MpunoxeHune
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