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CocrtaButens (1):

[OKTOp XMMUYeECKMX Hayk, Npodeccop Kvpunnos Bagum
BacunbeBuy

CrapLuuin npenogaBaTternb AbpamoBa EneHa CepreesHa

Ot kadbenpbl cocTaBuTens: Hosocenos Hukonamn

3aBenyowmn kadeapon TeopeTUYecKon 1 NPUKNagHon MeTpoBuny

XUMUK

Ot BbINycKatoLLen kadeapsi: CawwvHa Enena CepreeBHa

3aBeayownii kadeapon

MeToguyeckuin otaen:




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 633VIpyeTC$| Ha KOMNeTeHUunsAXx, CC*)OpMVIpOBaHHbIX Ha npeablaywmnx ypoBHAX O6pa3OBaHVIF|.

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 OoCHOBbI o6|.|.|,e|7| n HeopraqueCKon XUMUN N NOHUMATb NPUHLUUNBbI CTPOEHUA BelleCcTBa U NPOTEeKaHUA
XUMNYECKNX NpoLiecCcoB

YMeTb: BbINOMHATb OCHOBHbIE XMMUYECKNE onepaunn

BnapeTb: TeopeTnvyeCckumMmm metogamum onncaHma CBOWCTB NPOCTbLIX N CINOXHbIX BELLEeCTB Ha OCHOBE 3JIEKTPOHHOIO CTPOEHUA UX
aTOMOB U NMONOXeHNA B I'Iepmo,qmquKoPl cucteMe XMMMUYeCKux afieMeHToB, dKCnepnmMmeHTanbHbIMKU MeTodaMu onpeneneHna
(bVI3VI‘-IeCKVIX N XMMUYECKNX CBOMUCTB HeopraHn4eckunx coefMHEeHnNn

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

3HaTthb: ANIEKTPOHHOE CTPOEeHMe BeLEeCTB, pa3finiHble TUMbI XUMUYECKON CBA3N, TepMmoanHaMmnyeckne beHKLI,I/II/I, nosponsdtowme
CygunTb O BOSMOXXHOCTWU NPOTEKAHNA XUMUYECKUX NpoLeCcCoB

YMeTb: UCNonb3oBaTh XMMUYECKUE 3aKOHbI, TepMoanHaMmnyeckmne crnpaBoyHble OaHHble U KONMM4YeCTBEHHblE COOTHOLUEeHUA
obuwen n HeOpI’aHVI‘-IeCKOVI XUMUnN Ona peeHnsa I'IpO(bECCMOHaJ'IbeIX 3agav

BnageTb: HaBblkaMu paboTbl HA COBPEMEHHbIX Mpubopax, NO3BOMAOLMX OLUEHUTb (DUMKOXUMUYECKUE XapaKTepUCTUKU
BeLLEeCTB

3 PE3YNIbTATbI OBYYEHUA NO AUCUUNNUHE

KoHTakTHasi
paboTta

cp MHHOBaL. dopma

OpPMbl TeK ero
Na6. | (4ack) opmel i
3aHATUUN KOHTpONA

HanmeHoBaHue 1 coaepxaHue pasgenos,

TEM U YYEOHbIX 3aHATUIA Nex.

(vackl) | (4achbl)

CemecTp
(kypc gnsa 3A0)

Pasgen 1. Knaccudumkaumst HeopraHn4eckmnx
BELLEeCTB

Tema 1. Xumus kak Hayka O BeLlecTBax U nx
npespaLleHnsx. Mecto xumum B cucteme
€CTECTBEHHbIX, HayK. KpaTkunin nctopmyeckui
OYEPK Pa3BUTUS XMMUYECKOWN HAYKW.
Pa3suTtue xumum B Poccnn. 3HaueHne xummu
B pa3BUTUN MPON3BOANTENBHbBIX CUI
obLecTBa 1 B CO3A4aHUMN HOBbIX MaTepuaros. 1 2 2
Ponb xmMuun B TEKCTUNBLHOM U Nerkom
NPOMbILLIIEHHOCTU. XuMndeckas copma 1 o
OBuxeHus matepuun. Ceasb Matepum u

OBWXKEHUS.

JTabopaTopHas pabota "Knaccebl
HeopraHM4yecknx coeguHeHnn".

Tewma 2. nddepeHumnanma n nHterpauus
XUMUYECKUX HayK.

Knaccudmkaums HeopraHMyeckmx
coegMHEeHUNN: oKcuabl, OCHOBAHWSI, KNCIOThI, 1 2 6 ra
conu.

JTabopaTopHas pabota "Knaccebl
HeopraHn4yecknx coeguHeHnn".




Pasgen 2. CTpoeHue BellecTBa

Tema 3. KonnyecTtBeHHblEe pacyeThbl
peareHTOB. ATOMHas Macca 1 MaccoBoe
4yncno n3otonoB. OTHOCUTESNbHbIE
MOJEKYSIpPHbIE MacChl BELLECTB. YpaBHEHNE
MeHaeneeBa-KnanenpoHa. OnpegeneHue
MOJEKYTSIPHBIX Macc ra3oobpasHbix
BellecTB. 3akoH ABOragpo 1 cneacTeme m3
Hero. Yucno Asoragpo. lNoHatne "monb".
JlabopaTopHas pabota "OnpegeneHve
MOSEKYNSPHOM Macchl Anokcuaa yrnepoga”.
3akoHbI cTexnomeTpun. 3akoH COXpaHeHus
MaTepun. 3akoH NOCTOSIHCTBA COCTaBa.
3aKoH NPOCTbIX KpaTHbIX OTHOLLEHWIA.
MonspHble MacCbl 9KBUBarNeHTOB 3N1IEMEHTOB
1 BeLLeCTB. 3aKOH 9KBMBAreHTOB.
JlabopaTopHas pabota "OnpegenexHve
3KBMBASIEHTa aleMeHTa MeTOA0M
BbITECHEHUS"

rA

3K

Tema 4. CtpoeHue Bewecta. CTpoeHue
aToma.

WccnenoBaHus, npeawecTByoLmMe Co34aHmnio
COBPEMEHHOW TEOPUM CTPOEHUSA aToMa:
OTKpbITME 3MEKTPOHA, OTKPbITUE
paanoaKkTMBHOIO pacnaja 351eMeHTOB.
Ctpoenune atoma. PaboThbl Pe3epdopaa no
nccrnegoBaHUI0 paccesiHUst a-4acTul
BewecTBamu. Mogenb atoma no
Pesepdopay, HeCOCTOATENbHOCTL 3TOMN
Moaenw.

OnTnyeckme cnekTpbl aneMeHToB. CnekTp
Bogopoaa (cnekTpanbHble cepun banbmepa,
JlaimaHa, MaweHa, MNMcyHaa). KsaHTOBLIN
XapaKTep MOrfoLeHNs U N3NYYEHUSA SHEPTUN.
YpaBHeHue NnaHka.

Teopus cTpoeHna atoma bopa. NMocTtynatbl
Bopa.

[MoHATWE O KBAHTOBOW MeXaHuKe.
KopnyckynsapHo-BonHoBasi npupoga
3MeKTpoHa.

YpaBHeHue e bponnsa. CooTHoweHne
HeonpeaeneHHocTel Nen3eHbepra.
KBaHTOBOMEXaHM4YeCckoe 06BbACHEHNE
cTpoeHus atoma. KBaHTOBbIE YMcha.
ATOMHBIE OpBUTaNU, MHOTO3MEKTPOHHbIE
aTombl. CTpoeHMeE aNeKTPOHHbIX 060oYeK
atomos. MpuHumun Maynu. Mpasuno NyHaa.
MpaBuno KneukosBckoro.




Tema 5. lNepunogmyecknin 3akoH
0.N.MeHgeneeBa n anekTpoOHHOE CTPOEHne
atomoB. OTKpbITUE NEPUOOMNHECKOrO 3aKOHaA
0.N.Mengeneesa. lNepnognyeckuin 3akoH
[0.N.MeHngoeneeBa kak OCHOBa pa3BUTUSI
€CTeCTBEHHbIX Hayk. CoBpeMeHHas
dopMynmMpoBKa NEPUOANYECKOrO 3aKOHa.
lMepuogmnyeckasi cuctema 3reMeHTOB U ee
CBS131 CO CTPOEHMEM aToMa.
MocnenoBaTenNbHOCTbL 3aMNONTHEHUS
3NeKTPOHHbIX obonoyvek atomoB. CTpykTypa
NepuoanYEeckon CUCTEMbI: NepUoAbl, rPynMbl,
noarpynnel. IameHeHve cBONCTB B
nepuoanyeckon cucteMe (BeptukanbHas,
ropu3oHTanbHas 1 gnaroHanbHasa aHanorum).
Paguycbl aTOMOB 1 MOHOB. QHeprus
MOHM3aLMN aTOMOB, CPOACTBO K 3NIEKTPOHY,
3NeKkTpooTpULaTenbHOCTL. [epcnekTuBsl
pasBUTUSA NEpPUoNYHECKO CUCTEMBI.

Tema 6. Xumnyeckasi CBsi3b U CTPOEHME
MOReKy-n.

WcTopus passutna npeactaBneHun o
BaNEHTHOCTU N NPUPOAE XMMUYECKON CBA3N.
KonuuecTtBeHHble XxapakTepUCTUKK
XUMMYECKOW CBA3N: ONMHA CBA3N, 3HEPrus
CBS13U, BaNeHTHbIE YrIbl.

KoBaneHTHas cBs3b. CBOMCTBA KOBanNeHTHON
CBS13U: HACbILWAeMOCTb, HanpPaBEeHHOCTb.
MeToa BaneHTHbIX cBA3en. [1Ba mexaHn3ma
obpasoBaHus cBsA3N. [MBpuamsaumns aToMHbIX
opbutanen. Tunbl rMbpunagmsaumn.
JlokannsoBaHHas 1 HenokanM3oBaHHas
CBSA3MN.

OCHOBHbIe NoNoXxeHust meToaa
MonekynsipHbix opbutanen (MO) Ha npumepe
npoctoro metoga MO Xiokkens.
CaasbiBatowme n paspbixnstowme MO.
MpumeHeHne metoga MO k monekynam,
0bpas3oBaHHbIM U3 aTOMOB 3N1IEMEHTOB
nepBoro U BTOPOro NepuoaoB CUCTEMbI
anemeHToB. CpaBHeHne metogos BC n MO.

Tema 7. MexmonekynsipHoe
B3aumogencTane.

OnekTpocTtaTuyeckoe B3aMMoaencTeme
Monekyn. [iucnepcuoHHoe, opueHTaunoHHoe
W MHAYKUMOHHOE B3aMMOAENCTBNE MOSEKYI.
[loHOopHO-aKLenTopHoe B3aMMOAenCcTBMeE.
BooopoaHas cBasb. BnusaHue sogopoaHon
CBSA3W Ha OU3NKO-XMMUYECKME CBOMNCTBA
BeLLEeCTB.

Tema 8. KoHOeHCMpoBaHHOE COCTOsIHUE
BelllecTBa.

ArperaTHoe COCTOSIHWE KaK NposiBrieHne
B3aMMOAENCTBUN Mexay YacTuuyamm
BellecTBa. Kpuctannnyeckoe coctosHue
BellecTBa. MloHHas, aToMHasa u
MOMeKynsipHasa KpucTannnyeckne peLueTku.
MeTtannnyeckas cBs3b. [1poBOgHUKN,
NosTyNPOBOAHWUKNA N OUINEKTPUKN.

15

ra




Pasgen 3. lNpeBpalleHne BeLlecTs

Tema 9. QHepreTrka XMMNYECKUX NPOLLECCOB.
BHyTpeHHsI1 aHeprus 1 aHTanbnus. JK30- U
9HOOTEPMUYECKME PEAKLUN.
TepmoxmmMmumyeckune ypaBHeHusi. Tennosble
adheKTbl pasnn4YHbIX NPOLECCOoB.
CraHpapTHble TennoBble adhdekTbl. 3aKoH
'ecca v cnepcteust U3 Hero. Npumepsl
npuMeHeHus 3akoHa ['ecca ans BblYMCNEHUS
Tennot obpasoBaHUSA BELLECTB.
HTaNbNUNHBIX XapakTePUCTUK pasnmnyHbIX
npoueccoB (obpa3oBaHus, cropaHnusi U T.4.).
MoHaTue 06 aHTponun. CTaHgapTHbIE
3HTpONMK. IameHeHne SHTponun B
pasnuyHbIX NpoLieccax. AHTPONUs u
nepuoanyecknin 3akoH. NoHsTne 06 aHeprum
'mb6ca n ee nameHeHne Kak Mepbl
peaKkLUMOHHbIM CNOCOBHOCTN. QHTaNbMUIAHBIN
N SHTPOMUIHBLIN hakTopbl NPOLLECCOB.
TepmoamHamuyeckasi oLueHka BO3MOXHOCTU
npoTekaHusi npouecca.

3,0

Tema 10. Xumuyeckasn KMHeTuKa.

CkopocTb peakumm. CKOpOCTb peakummn B
FOMOTEHHbIX U FETEPOreHHbIX CUCTEMAX.
3aBMCMMOCTb CKOPOCTU XMMUYECKOWN peakumm
OT pasnuyHbIX hakTopoB. 3aKkoH AENCTBUSA
macc. KoHcTaHTa ckopocTn. MonekynsapHoCTb
N NOpPsAOK peakumn. 3aBUCMMOCTb CKOPOCTU
peakuuu oT Temnepartypsl. lNpasuno BaHT-
Modda, ypaBHeHne AppeHunyca. MNoHsTne 06
aKTMBMPOBAHHOM KOMMIEKce. QHeprus
akTuBaumu. LlenHele peakunn. PaboThbl
H.H.CemeHoBa 1 H.M.OmmaHyans.
OcobeHHOCTM KaTanUTUYEeCKNUX NPOLLECCOB.
"OMOreHHbIe U reTeporeHHbIe NPOLIECCHI.
OnemeHTbl TEOPUN KaTanmaa.

JTabopatopHas paboTa "3aBMCMMOCTb
CKOPOCTU XMMUYECKOWN peakLummn oT
KOHLEeHTpaummn".

Tema 11. XXumunyeckoe paBHoBecue.
HeobpaTtumble 1 o6paTMble NpoLeccsl.
[dnHamnyeckoe paBHoBecue. KoHCTaHTa
paBHOBECUS B TOMOTEHHbIX U FeTEPOreHHbIX
cuctemax. CBA3b KOHCTaHTLI paBHOBECUS C
n3meHeHneM aHeprum M'mbbca B peakumm.
CwmeLleHre paBHOBECUS MPU N3MEHEHNUN
ycnosui. MprHUMN NpoTUMBOAENCTBUS
(npuHumn Jle-lWatenbe).Ucnonb3oBaHne
3aKOHOMEPHOCTEN XMMNYECKON KMHETUKMN U
OVHaMUYeCKOro paBHOBECKS MpU
COBEpLUEHCTBOBAHMN XMMUKO-
TEXHOMNOrM4YeCcknx NPoOLLEeccoB B
NMPOMBILLIIEHHOCTM U TEXHONOTUSIX.
JTabopatopHas pabota "Xumumyeckoe
paBHoBecue".

ra




Pasgen 4. [JucnepcHble cUCTeMb!

Tema 12. OcHOBbI PU3NKO-XUMUYECKON
Teopumn pactBopoB. CBOVCTBa pacTBOPOB.
Knaccudumkaums gucnepcHbIX CUCTEM.
O6pas3oBaHVe UCTUHHbIX PAacTBOPOB.
'MopaTHasa Teopus pacTBOpOB
O.U.Menpeneesa. Tennosble adeKTbI Npu
pacTBopeHun. BnusHne TemnepaTypbl Ha
pacTBOPMMOCTb BeLLeCTB. 3aBMCMMOCTb
pacTBOPMMOCTM ra3oB OT JABMEHUS.
MpaBuno NeHpu. BzanmHasa pacTBOPMMOCTb
OBYX XXuakocTen. 3akoH pacnpegerneHus.
HeHacblLweHHble, HacbILWEeHHbIE U
nepecbILeHHbIE PacTBOPbI.

Cnocobbl BblpaXkeHUs KOHLIEHTpaLmu
pacTBOPOB: MPOLEHTHasi, MONSipHas,
MonsifibHasi, HopMaribHasi, MOfibHbIE JOSN.
CaocTBa pa3baBneHHbIX pacTBOPOB
HeanekTponuTtoB. Ocmoc. OcmoTnyeckoe AaB
-neHuve. YpaBHeHue BaHT-lodpda. [laBneHne
HaCbILLLEHHOro Napa pacTBopuUTEns Hag
pactBopoM. 3akoH Payns. NoBbilweHne
TemnepaTypbl KUNEHUs1 pacTBOPOB U
MOHWXEHWE TEMMNEPATYPbl NX 3aMep3aHusl.
O6yNMOCKONNYECKUIN U KPUOCKOMUYECKNI
MeToAbl onpeaeneHns MonekynapHbIX Macc
pPaCcTBOPEHHbLIX BELLECTB.

JlTabopaTopHasi paboTa "PacTtBopbl”.

3K

Tema 13. QnekTponutuyeckas guccoumaumsi
N NOHHbIE NPOLIECCHI.

Teopusa aNeKTponMTUYEeCKon anccoumnasmm
AppeHuyca. Ponb Mmonekyn pactsopuTens B
npouecce pacnaga 3feKTPOfIMTOB Ha UOHbI.
[nanekTpnyeckas NpoOHMLAEMOCTb U
NOHM3MpYoLLas CNOCOBHOCTL pacTBOPUTENS.
CunbHble u cnabble anektponutbl. CTeneHb
auccoumnagumn. N3otoHn4eckuin
KoadppuumeHT. NprMmeHeHne 3akoHa
OEenCTBYIOLWNX Macc K pacTBopam
3NeKTponuTOoB. 3aKoH pa3baBneHuns
OctBanbga. BnuaHne ogHOMMEHHOro noHa
Ha guccoumaumto cnaboro anekTponuTa.
KoHcTaHTa auccoumanmm cnabbix
anekTponutoB. CTyneH4yaTas guccoumnauus.
KaxyLascsa cteneHb guccoumaumm CUnbHbIX
anekTponuToB. MNMoHATNE 00 aKkTUBHOCTMW.
lMoHATMe 06 MoHHOM cune pacTeopa.
3aBNCUMOCTb KO3hPULMEHTA aKTUBHOCTU OT
WMOHHOW cunbl pacTeopa. oHHbIe peakuun.
JabopatopHas paboTa "MoHHble peakummn”.
Ycnosusa cMeLLeHNA NOHHbIX paBHOBECUM.
MponsseneHns pacTBOPMMOCTM.
OnekTponuTMyeckast AuccoLumauusa Monekysn
BOAbI: NOH MMOPOKCOHNSA, MOHHOE
npounssegeHue soabl. BogopoaHbiin
nokasartenb - pH. KNcnoTtHo-oCHOBHLIE
nHaukaTopsl. BydepHbie pacTeopbl.
Mmpponuns conen. CteneHb rmaponunsa, ee
3aBUCUMOCTb OT KOHLEHTpauum n
TemnepaTtypbl. KOHCTaHTa rugponusa.
PasnuyHble criyyan rugponusa.
HeobpaTumblii rugponus.

CoBpeMeHHas Teopust KUCIOT U OCHOBaHUMN.
MpoToHHasa Teopusi. KNcnotbl 1 oCHOBaHUs
no Jibtoucy. MNOHATHE O XKECTKUX U MATKNX
KMcrnoTax u OCHOBaHUSIX.

JlTabopaTopHasi paboTta "lN'vaponus conen”




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 anemMeHTa. Micnonb3oBaHve
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”.




Tema 15. KomnnekcHble coeanHeHus.
KoopauHauwnoHHas Teopust A.BepHepa u ee
passutne. KomnnekcoobpasoBaTenb,
nuraHabl, KOOPANHALIMOHHOE YMCNO
KkoMnrekcoobpasoBarerns, KoopAnHaLNOHHas
€MKOCTb NnuraHaa. BHyTpeHHAS 1 BHELHSASA
cdepa KOMMMIEKCHOr0 COeAUHEHUS.

O6uime cBOMCTBA KOMMIEKCHbIX COEAVHEHUN,
nx Knaccndukaumsa n HomeHknaTypa.
M3omepurst KOMMMEKCHbIX COEAUHEHUN.
B3avMHoe BnusHWe nuraHgos.
3aKOHOMEPHOCTb TPAHCBIUSAHNUS NO
N.N.YepHaeBy. XenaTHble COeanHEHNS, NX
ocobeHHoCcTb. O6BbACHEHNE 0Bpa3oBaHUs 1
CTPOEHUS KOMMIIEKCOB C MOMOLLIbIO
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 nuraHaos u
aToOMHbIX opbuTanen
KoMnrekcoobpa3oBaTens B OKTa3apuyeCcKoMm
N TETPasgpu4eCcKoM nore nMraHgos:
CNEKTPOXUMUYECKMIA pAa NUraHaoB. Beicoko-
N HU3KOCNUHOBLIE KoMMnekcbl. Okpacka
komnnekcoB. Bknag O.M.MeHgeneesa,
J1.A.lyraeBa, N..YepHsaeBa, A.A.l'puHbepra,
HO.H. KyKyLUKMHa B XMMUWIO KOMMJTEKCHbIX
COeaVHEHUN.

Onccoumaumsa KOMNNEKCHbIX COEANHEHNA.
KoHCTaHTa HECTOMKOCTM KOMMMEKCHOrO MoHa:
cTyneHyartas u obuiasi KoHcTaHTa. PakTopbl,
BNUSIIOLLNE HA YCTONYMBOCTD.

JTabopaTopHasi paboTa "KomnnekcHble
coeanHeHus".

WUtoro B cemecTpe (Ha kypce ana 3A0)

KoHcynbTaumu n npoMexyToyHasi atTectauus
(Ok3ameH)

2 4 15 rn
32 32 89
2,5 24,5




Pasgen 5. CeovicTBa anemeHToB rpynn |1A —
VA

Tema 16. AnemeHThbl VA rpynnbl

A30T1. BogopoaHble coeanHeHna asoTa.
A30T B npupoae. NonyyeHune ymctoro asora.
OHeprus guccoumaumnm MoneKynbl a3oTa.
ObLan xapaKkTepmcTmka XMMUYECKNX
CBOWCTB.

Ammuak. MNpoMbiLINeHHbIE METOAbI ero
nonyyeHus. Bsanmogenctasne ¢ BOAOW.
Mmapokcna ammMOHUSA, MOH aMMOHUSI.
Peakuun okncneHms ammmaka.
Bsanmogenctene ammumaka ¢ 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-
BOCCTaHOBMWTESbHbIE CBOMCTBA. HUTPUTBI.
A3oTHas 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 dpocdopa (V).
Oxkcuvabl MbllbsiKa U cypbMbl. Mx
amdoTepHbIn xapaktep. OCHOBHblE CBOMCTBA
okcuga sucmyTa (l1). Npo-mnsBoaHbIe
BucmyTa (V).

OkucnuTtenbHble 1 BOCCTAHOBUTENbHbIE
CBOWICTBA COEAMHEHWI MbILLbsIKa, CYPbMbl,
BMCMYTA.

ManoreHnabl oocdopa, MbilbsKa, CypbMbl,
BMCMYTA.

docdopHble yaobpeHus.

JlabopatopHasa pabota "CoeanHeHus aszorta".




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. Kncnotel yrnepoga
(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. MNpnumeHeHne 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 TMAPOOKMCY repMaHusl, OroBa,
cBuHUa. MIix amdoTepHoCTb.
OKncNUTENbHO-BOCCTAHOBUTENBHbIE
CBOWICTBa coeauHeHu repmanmnsa  (IV), onosa
(11, 1IV), ceuHua (I, IV).

Cynbdugpl.

Manorenngbl. OnoBoxnopucToBogOpPOaHASA
KucnoTa.

TNabopatopHas pabota "OnoBo, cBuHeL".




Tema 18. SnemeHThl IIA rpynnbl

Bop, antoMuHWIiA, rannun, HAWA, Tanmun.
MpupogHble coeguHeHust 6opa. Mony4yeHve B
anemMeHTapHOM COCTOsIHUW. [pumeHeHune
NpPOCTOro BeLLecTBa.

O6bLan xapaKkTepmcTka XMMUYeCcKux
csoncTB. bopugbl metannos. boposogopoas!,
0COBEHHOCTb CTPOEHUST UX MOMNEKYI.
B3aumopencTeue ¢ kncnopogom. Okeng
6opa, 6opugHblie ctekna. Kucnotel 6opa.
AntomuHun B npupoge. Metannyprus
anoMuHns. NpumeHeHne B TEXHUKE.
B3avmMopencTeme ¢ KUCNoTamu v wenovyamu.
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.
JlabopatopHasg pabota "AntoMuHuRn".

Tema 19. SnemenTsl rpynn 1A, 1A
Moarpynna nuTtua, noarpynna 6epunnus.
MpupoaHble COeANHEHNS SNIEMEHTOB
noarpynnbl nuTuA. MNonyyeHune WenoyHbIxX
MeTanmnoB, nx U3NYecKMe CBOMCTBaA.
MprmeHeHme.

B3aumopencteue ¢ Bogon. Bzanmogencreue
¢ kucnopogom. Okenapl, Nepokcuapl.
'Mapokcuabl WenoYHbIX MeTansos.
B3anmopgencrteue LLenoyHbIX MeTanmnos ¢
BOLOPOAOM, a30TOM, CEPOW, rarioreHamu.
MpoMbILINEHHbIE METOAbI MOMyYEeHUs €0KOro
HaTpa u egkoro kanus. MNMonyyeHne cogpl 1
nortawa.

MpupoaHble COeAMHEHNS SNEMEHTOB
noarpynnel 6epunnus. lNony4yeHne npocTbIxX
BELLECTB, MPUMEHEHME UX B TEXHUKE.
O6Lwasn xapaKkTep1cTmka XMMUYECKNX
cBoncTB. Baaumopgencteume ¢ Bogopoaom,
asotom, cepon. Okcuapbl U nepokeuapl.
OcoBEeHHOCTb XMMNYECKMX CBONCTB OKCUaa
6epvnnus. bepunnaTbl.

M'Mapokcuabl MarHus, KanbLms, CTPOHLUS,
6apws. lNMpumMmeHeHWe rnapokcuaa kanbLms
KaK BSKYLLLEro BellecTBa.

JTabopatopHas paborta "LLleno4yHo3emMerbHble
meTannbl".
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Pasgen 6. CeovictBa anemeHToB rpynn VIA u
VIIA

Tema 20. Xumuns Bogopoaa 1 kucnopoga.
Bogopoa

Bopgopop B npupoae. M3otonsl Bogopoaa.
TexHu4eckme n nabopaTopHble MeETOAbI
nony4eHus. NpumeHeHne Bogopoaa B
TexHuke. Pusnyeckme cBomcTBa BOOoOpoOaa:
NMOTHOCTb, TENNONPOBOAHOCTb.
Xnmumyeckue ceBomcTBa Bogopoaa: 'vapuabl
BOOOpPOAA, UX Knaccudukaums no tuny
XUMUYeCKon cBsi3n. 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
XXWN3HEHHbIX nNpoueccoB. CoxpaHeHue
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. NpumeHenne.
XumMnyeckme CBOMCTBA ranoreHoB.
OcobeHHocTn xumun btopa. BogopoaHsie
COEeVHEHUs1 ranoreHos.
"anoreHoBogopoaHbIE KUCMOTHLI. MMonyyeHne
ranoreHoBoAopoaHbIX KMCNOT. KNCNOTHbIE 1
BOCCTaHOBUTEIbHbIE CBOMCTBA.
KucnopoaHble coeqMHEHUs ranoreHoB
Oxkcuabl xnopa. Baanmogericteue xnopa ¢
BOAOW U C BOAHbIMW pacTBOpPaMM LLIENOYEN.
Kucnopoacogepkalime KMcrno-Tbl Xropa, ux
OKUCNUTENbHbIE U KUCITOTHbIE dyHKUMK. VX
conu. Kucnopoacogepxatime KACNOThbI
6poma 1 noga.

JTabopaTopHasi paboTa "lNanoreHn!".




Tema 22. nemeHTbl VIA rpynnbl

Cepa, cenen, Tennyp. x rmgpuapl.

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

OnekTpoHHoe cTpoeHne atomoB. ObLwas
XapakTepUCTUKa XMMUYECKMUX CBONCTB.
CepoBogopoa. CepoBogopoaHasi 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
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Tema 23. SnemeHThl I1B, 1IB-rpynn
Moarpynna meau, noarynna LuHKa.

Megp, cepebpo, 3011070 B NpMpoae.
MeTtannyprua megu. LinaHngHein metop
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".




Tema 24. SnemenTbl IVB 1 VB-rpynn
Moarpynna TutaHa, nogrpynna BaHagus.
Pyabl TuTaHa v umpkoHnsa. OcobeHHoCcTH
MeTannyprum aTux meTansos.
KOHCTPYKUWOHHbIE faHHble TUTaHa.
lMpumMeHeHue TUTaHa, UMPKOHWS, radoHNs B
TEXHUKE.

3HaveHuns okncnuTenbHbIX Ynucen. Okeungpl.
Mpapokcnabl. AMOTEPHOCTL rMapokcuaa
TUTaHa U UMPKOHUS. TUuTaHaTbl U LMPKOHATLI.
Bsanmopgencrteue ¢ ranoreHamm, a3oToMm.
Bsanmopgencrame ¢ Kncrnotamu.
MpupogHble coegnHeHns BaHagus, HUOOKS,
TaHTana. lNpumeHeHne NpoCTbIX BELLECTB.
Bsanmopgencrtaue ¢ kucnotamm.
'apokcnabl BaHagusi, HMObwWs, TaHTana.
BaHagatbl 1 TaHTanathbl.

JlTabopaTopHasi paboTa "BaHagnii".

Tema 25. SnemeHTsl VIB rpynnbi

Xpowm, monnbaeH, Bonbdpam.

Pyabl xpoma, monnbaeHa, Bonbgpama.
Mony4yeHne aTMx MeTannos U3 pya.
[MpuMeHeHne B TEXHUKE.
Bsanmopencrtaue ¢ kncnotamu. 3HadeHus
OKUCINUTENbHBIX YnCen.

Oxkcumabl u rmgpokenabl, XpoMmmucTas u
XPOMOBbBIE KUCMOTbI, XPOMUTBI U XPOMaTbI.
MonubgeHoBas u BonbdpamoBasi KUCNOTbI.
MonunbgaTbl 1 Bonbdpamartsl. Mi3ononu- n
reTeponosIMKNCIIOTHI.

B3anMHbI nepexon XpomMaToB 1
ONXpomaToB.

OkuncnutenbHble CBONCTBA XPOMAaTOB U
ONXpomaToB B KACITOM cpeae.
JlTabopaTopHasi paboTa "Xpom".

Tema 26. AnemeHTsl VIIB-rpynnbl
MapraHeu, peHui.

MapraHeu n peHun B npupoge. NonyyeHne
MapraHua u3 ero pya. lpumeHeHne
MapraHua v peHusi B TEXHUKeE.
B3avMopencTBme mapraHua n peHusi ¢
kmcnotamu. Okemabl mapraHua. f'mgpokcuapl
mMapraHua. MapraHueBaTtucTas,
MaproHUoBMCTas, MapraHueBas KMCMoTbl.
MaHraHuTbl, MaHraHaTbl, NepMaHraHaThl.
OkuncnutenbHble CBOMCTBA NEPMaHraHaToB U
nx 3aBUCUMOCTb OT pH cpeabl.

Okcugbl peHus. PeHneBas kucnoTa,
neppeHaTsbl.

JlabopatopHasa pabota "MapraHey".




Tema 27. AnemeHThl VIIIB rpynnbl
CewmelicTBa xernesa v NnaTuHebl.

Pyabl xxenesa, kobanbTta, HUKENS.
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 cBoncTBa xenesa (ll1),
kobanbTa (1), Hnkens (I11).

lMnatnHoBble meTannbl. HaxoxaeHne B
npupoge. ObLas xapakTepucTunka
XUMUYECKMX CBOWCTB.

Mapokenael nannaawus (1), nnatudel (11, 1V),
nx ceonctea. Okeungpl pyteHms n ocmus (VIII).
BaxHewnLume coefmMHeHNsa nnaTMHOBbIX
meTannos. [lpumeHeHne NpPoCThIX BELLECTB U

CoeaMHEHUN.

Bonpochbl 3konoruu. BnusHue
HEeOpPraHNYeCcKnx BELLECTB Ha OKPYKatoLLYHO
cpeay v Yyenoseka. [MoHsATME 0 NpedenbHO
AONYCTUMbIX KOHLIeHTpauusax. MyTtn
CHWXEHMS 0TXO40B NMPOM3BOACTBA, OYUCTKA
BO3[yXa W CTOYHbIX BOM KOXXEBEHHOTO,
MEXOBOr0, TEKCTUITbHOIO NMPON3BOACTBA U
NMPOV3BOACTBA UCKYCCTBEHHbIX KOX U
XUMWYECKNX BOMOKOH.

JlabopatopHaga pabota "CemencTso xenesa".

Utoro B cemecTtpe (Ha kypce ans 3A0) 34 34 49

rA

KoHcynbTaumm n npoMmexyTodHas attectauus

(Ok3ameH) 2.5 24,5

Bcero koHTakTHas pa6ota n CP no

137 187
AUCLMMIVHE

4 KYPCOBOE NPOEKTUPOBAHUE

KypcoBoe npoekTupoBaHue y4eGHbIM NaHOM He NPeayCMOTPEHO

5. ®OHl OLIEHOYHbIX CPEACTB ANA NPOBEAEHUSA NMPOMEXYTOYHOW ATTECTALMA

5.1 OnucaHue nokasareneu, KpuTepmeB U CUCTEMbI OLleHUBaHUSA pe3yibTaToB 00y4YeHus
5.1.1 NMoka3aTtenu oueHUBaHUA

Kon HanmeHoBaHMe oLeHOYHOro
lMokasaTenu oueHnBaHWsa pe3ynbLTaToB 00yYeHus
KoMneTeHuun cpencTea
dopmynupyeT OCHOBHbIE 3aKOHbI XMUK. KnaccuduumpyeT peakumu,
aHanuanpyeT YCIroBUsI X NPOTEKAHUS.
AHanmMampyeT XMMMYeCKMe NPOLIECCHI N OLIEHMBAET BIIUSHUE HA HUX Bonpocbl gnst yctHoro
pa3nunyHbIX hakTopoB (TeMnepaTtypa, KOHLEHTpaLms, NpucyTcTBme cobecenoBaHusa
OrlK-1 KaTtanusaTopa u ap.)
[MpaKTMKO-OpUEHTUPOBAHHbIE
MpuMeHSET cyLLecTBYOLME COBPEMEHHBIE METOAMKN A5 OLLEHKM 3agaHuns
(PU3NKO-XUMUYECKMX CBOMCTB BELLECTB, CBSI3N MEXAY CTPOEHUEM
BELLECTBA U €ro KMCNOTHO-OCHOBHbLIMMW, OKUCITUTENbHO-
BOCCTaHOBUTENbHbLIMW U Op. CBONCTBaMM.
PackpblBaeT NOHATMS XMMUYECKOWN CBSA3M U MEXAHU3MbI ee
BO3HWKHOBEHMS B pasfnyHbIX BellecTBax. [lenaet BblBOAbI O B
ONpOChI A1 YCTHOTO
BO3MOXHOCTM MPOTEKaHNS PEAKLMN B JAHHBIX YCOBNSX HA OCHOBAHNM coBecenoBanus
OMK-2 pacyeTa TepMoANHAMUYECKUX GOYHKLIUIA.

MpoBOOUT XMMUYECKNE peakuum nogbrpas onTMmMasbHbIE YCIOBUS Ha
OCHOBaHWW 3NEKTPOHHOW KOHUrypauum aToMOB 1 TUNna XMMUYECKOn
CBSA3W B pas3NnyHbIX BeLecTBax.

MpaKTMKO-OpMEHTUPOBaHHbIE
3agaHus




anHMMaeT B3BeLLUEHHbIe peLleHna npun noarotoeke 1 nposegeHMn
QKCNepumMeHTa.

5.1.2 Cuctema v Kputepum oL eHMBaHUA

Kputepun oueHMBaHNA cHOPMUPOBAHHOCTI KOMMETEHLUIA

LLikana oueHmBaHu4a
YcTHOe cobecenoBaHue MucbmeHHasn paboTa

MonHbIN ncyepnbiBaOLWKNN OTBET,
MoKasblBatoLLMIA NOHMMaHWe NpeameTa.
OpueHTUpyeTCs B OCHOBHbIX TEPMUHAX,
3HaKOM C OMOMHUTENBHON NNTEpaTypon,
NpaBUNbHO OTBEYaAET Ha AOMNOSTHUTENbHbIE
BOMpPOCHI.

5 (oTnnyHO) CTyaeHT nokasbiBaeT npaBuiibHoe
NnoHMMaHue ycrnoBus 3agauu, BrageeT
HaBbIKaMy aHanuaa ycrnoswusi, BbIoopom
HY>KHbIX 3aKOHOB 1 hopMyI A4S ee
peLLeHns.

YMeeT nNpaBunbHO HanucaTtb ypaBHEHUS
peakuni.

CtaHgapTHbI OTBET, JIULLEHHbIN
nHamBuayansHocTu. [lonyckaet
He3HaunTenbHbIe NOrPELUHOCTU MpU OTBETE
Ha BOMpPOCHI.

CTyneHT nokasbliBaeT 4OCTaTOYHOE
NOHUMAaHME YyCrnoBusa 3agayn, Bnageet
HaBblkaMy aHanunsa ycrnosus, NyTaeTcs B
BbIGOpE HY>XHbIX 3aKOHOB 1 hopmyn Ans ee
peLUeHuns.

YMeeT npaBunbHO Hanncatb ypaBHEHUS
peakuui.

4 (xopoLwuo)
HenonHbIn OTBET, UMEOT MECTO
Hebonblune npobenbl B 3HAHMWSAX.
[lonyckaeT norpelHocT Nnpu oTBETE Ha
BOMpPOCHI.

CTyaeHT nokasbiBaeT AOCTaTO4HOE
NoOHUMaHKWe YCrnoBus 3agayn, Bnageet
HaBblKaMy aHanu3a ycrnoBswusi, nytTaeTcs B
BblGOpE HYXHbIX 3aKOHOB M hopMyn ans ee
peLleHuns.

3aTpyaHsieTcs NpaBUNbHO HanMcaTb
ypaBHEHWs peakumi.

MokasbiBaeT 3HaHUs1 y4ebHOro matepuana
B MWHMManbHoOM obbeme. [lonyckaeT
6orbLLOEe KONMMYECTBO HEMPUHLUMNUANBHbIX
owmnbok. MoxeT yCcTpaHUTb NX C MOMOLLbHO
npenogasarens.

CTyneHT nokasblBaeT HegoCTaTOYHOE

3 (ynaneTBopMTeano) NMOHMMaHWe yCnoBus 3agadu, nytTaeTcd B
BblGOpE HYXHbIX 3aKOHOB U hopMyn ans ee
peLLeHns.

HenonHbIN OTBET, €CTb OLUNOKK B
N3NOXEHUN HECKONbKNX TeM. yTaeTcs B
TepMuHax.

He moxeT oTBETMTbL Ha BOnpoc 6e3
nomMoLuu ak3ameHatopa. MHOrouncneHHole
rpybble owmnbkm.

He noHumaeT ycrnosue 3agayn, He MOXeT
NpeanoXnTb BapuaHTbl pelleHuns. He 3HaeT
CBOWCTB BellecTB. He moxeT HanucaTtb
YPaBHEHNSA peakunii.

2 (HeyOoBnNETBOPUTESNBHO)

HenoHumaHwe 3agaHHOro Bonpoca.
He noHumaet ycrnosue 3agaydu, He MOXeT




NPeanoXuTb BapuaHTel pelleHus. He 3HaeT
CBOWICTB BellecTB. He MoxeT HanucaTtb
XMmuyeckue opmyrbl.

MonbITKa CNUCLIBAHUSA, UCTIONb30BaHUSA
Hepa3speLleHHbIX TEXHUYECKMUX YCTPOMCTB
U1 Nonb3oBaHune NoACcKa3KoW APYroro
yenoseka.

5.2 TunoBble KOHTPONbHbIE 3a4aHUA UNU UHbIe MaTepuarbl, HeO6xoAuMbIe ANSl OLeHKA 3HaHUWA, YMEHUN,
HaBbIKOB U (UNK) oNbiTa AeATeNbHOCTU
5.2.1 NepeyeHb KOHTPOJIbHbLIX BONPOCOB

Ne n/n | DopMynmnpoBKM BONPOCOB
Cemectp 1

1 Knaccudukaums XuMn4ecknx coeanHeHnn. 3akoHbl XUMUN.

2 3akoH ABoragpo v crneactesus n3 Hero. MNoHsTMe Monb.

3 3aKoH 9KBMBaNeHTOB.

4 KBaHTOBO-MexaHu4eckas Moaens atoma. Msotonsl.

5 ATOMHbIEe opbuTanu. KBaHToBbIE YMcna. ONEeKTPOHHbIE  KOHdUrypauum atoma.

6 Mopspok 3anonHeHns atomMHbix opbutanei. MpuHumn Maynu. Mpasuno MN'yHaa. MNpaesuno KneykoBcKoro.

7 OneKkTpooTpMLaTensLHOCTL aTOMOB. Pa3mepbl aToMOB U MOHOB. JHeprus noHnsauun. CpoacTBO K ANEKTPOHY.

8 Mepuoaunyeckunin 3akoH. MNMepuoguyeckasn cuctema xmmmyecknx anemeHTos [. . MeHaeneesa. CBsi3b CBOWCTB
3NEMEHTOB U UX NOMNoXeHus B [epnoanyeckon CUCTeMe Co CTPOEHUEM STEKTPOHHBIX 0B0N0YEK aTOMOB.

9 OCHOBHbIE TUMbI XMMUYECKOW CBSA3M U €€ XapakTepucTunkun. NoHHasa cBsAsb. CTpoOeHMEe 1 CBONCTBA NPOCTENLLMX
MOJEKYI.

10 KoBaneHTHasa cBa3b. MeToa BaneHTHbIX cBs3en. MeTon MonekynspHbix opbuTtanen.

11 Mbpuansauusa atomHbIx opbutanein. Metannuyeckasa ces3b. BogopogHas cBssb.

12 TepmognHammka xummyecknx npouecco. OCHOBHblE TepMoagnHammnyeckue yHKLMKn,. 3akoH Mecca. Jk30- n
3aHAoTEpMMYeckue peakuun. Bropoe Hayano TepMoguHaMuKu.

13 OK30- 1 3HAOTEPMUMYECKUE peakumn. Bropoe Hayano TepMognHaMuKu.

14 OHTponua. SHeprusa M'mbbca. TepmognHammuyeckas oLeHKa XMMUYECKMX peakLnn.

15 Xumunyeckas KuHeTuka. [oMoreHHble 1 reteporeHHble peakumm. CKOpoCTb XMMUYECKOW peakuun n eé
3aBMCMMOCTb OT KOHLIEHTpaLuy pearmpyowmnx BelecTs 1 Temnepatypsl. [pasuno BanTt-IModda.

16 KoHcTaHTa ckopocTu xumudeckon peakumun. Katanusatopsl. Katanutudeckme peakumu.

17 OHeprusa aktuBaumm. YpasHeHnune C.AppeHnyca.

18 Ob6paTtumble peakumm. Xummnyeckoe paBHoBecue. KoHCTaHTa XMMUYeCKOoro paBHOBECHS!.

19 CwmeLleHme xmummyeckoro pasHosecud. MNpuHumn Je-LWaTense.

20 PacTtBopbl. O6Lwme cBoncTBa pacTBOPOB. VI3MeHeHne TepMoaNHaMUYECKNX PYHKLMIA NP pacTBOPEHUM.
PacTtBopuMMOCTb.

21 M'mppatHasa Teopusa pacteopoB [.. MeHgeneesa. Tennosble ahpekTbl NPy paCTBOPEHUMN.

22 Cnocobbl BblpaxXeHUst KOHLEHTpaLmMm pacTBOPOB.

23 CaolicTBa pa3baBneHHbIX pacTBOpPOB HeanekTponuToB. Ocmoc. OcmoTnyeckoe AasrneHue. 3akoH BaHT
Foddpa. MNMoHmxkeHne gaBneHnst HackILWEHHOro napa Hag pacTBOpoM. 3akoHbl Payns.

24 Teopusa anekTponuTMyeckon anccoumnaumn. NpuymHbl OTKNOHEHWS OT 3akoHoB Payns u BaHTt Nodhda B
pacTBOpax 3MeKTPONTOB.

25 CTteneHb anekTponuTuyeckon anccoumauunn. KoHctadta guccoumaummn. 3akoH pasbasneHuns Octeanbga.

26 CunbHble 1 cnabble anekTponuTbl. CTyneHyaTas anccoumauust cnabblix 3NeKTPOnMTOB.

27 Kucnotbl, conv, OCHOBaHMUS C TOYKWN 3PEHUS TEOPUM SNEKTPONIUTUHECKOW AMuccoLmaumm,

08 Ouccoumaumsa Bogbl. loHHOEe nponsBeaeHve Boabl. BopopoaHbin nokasatens. MHaukaTopsl. BydepHsble
pacTBOpbI.

29 lMpounsseneHne pacTBOpUMOCTH.

30 M'mpponns conen. PasnuyHble criyvam rmgponusa. Heobpatumbln rugponms.

31 KncnoTHo-oCHOBHbIE CBOWCTBA BellecTB. IOHHbIe peakumm B BOAHbIX pacTBopax. [maponus conen.

32 KomnnekcHble coegmHenns. KoopauHaunoHHasa Teopus BepHepa.

33 O6pasoBaHue n CTPOeHME KOMMMEKCHbLIX COEAMHEHUIA.

34 lMoBegeHne KOMNNEKCHbBIX COeANHEHNI B pacTeopax. [uccoumauunsa koMnnekcHblx coegnHeHnn. MNMpoYHoCcTb
KOMMJIEKCHbIX MOHOB N KOHCTAHTa HECTOMKOCTH.

35 OKnCnMTENBHO-BOCCTAHOBUTENBHbBIE peakumn. BaxkHenwme okucnutenu n socctaHosutenu. Tunel OBP.

36 CoctaBneHue ypaBHeHun OBP.




OneKTpoaHble NoTeHuuansl meTannos. CTaHaapTHbIN 3MeKTPoAHbLIN noTeHuman. YpasHeHne HepHera. Pag

37 CTaHAaPTHbIX 9MEeKTPOAHBIX MOTEHLManos.

38 XnMnyeckne NCTOYHUKM ToKa. [[anbBaHNYeCKUn arieMeHT. AKKYMYnAaTopbl. TONMIMBHBbIE 31IEMEHTHI.

39 OnekTponu3a. CyLWHOCTb aNeKTponuaa. AneKTponn3 pacTBopoB 1 pacnnaBoB. 3akoHbl Papagesd. MpumeHeHus
3MneKkTponusa.

40 Kopposusa metannos. Bugbl kopposun. Xumudeckas Kopposus. drekTpoxmmuydeckas kopposusa. Metogpl
3aLLUMTbl OT KOPPO3UMK.

Cemectp 2

a1 Bogopog. MNonoxeHune B Neprognyeckor cMCTeEMe U CpaBHEHME C ranoreHamu 1 LenoYHbIM1 MeTanmnamu.
Mony4eHue B nabopatopmm U NPOMbILLIEHHOCTM.

42 Mpapuabl BOgopoaa, Ux Knaccudukaumsi no Tuny XMMMYeCKon CBA3N.

43 Kucnopog. [MonyyeHune B nabopatopum 1 NPOMbILLNEHHOCTU. XMMUYECKNE CBOWCTBA.

44 OnekTpoHHOe cTpoeHue kncnopoaa. OkncnuTenbHble CBOMCTBA. ANnOTPOnus.

45 O30H 1 ero ocobeHHOCTH.

46 Okcunabl anemeHToB. Mx knaccndukaums.

47 XKecTkocTb Boabl (NOCTOSAHHAsS U BpemeHHast). Ee ycTpaHeHue.

48 Mepeknch Bogopoaa. OkMcnnUTenbHO-BOCCTAaHOBUTENBHbIE CBOMCTBA NEpPEKNCH BOLopoaa.

49 anoreHbl. [poMbIWINEHHbIE METOALI MONydYeHus Topa, xnopa, 6poma, noaa.

50 OnekTpoHHOe CTpoeHme ranoreHoB. OKUCNUTENbHbIE CBONCTBA ranioreHos.

51 BsanmopgencTtsue ranoreHoB ¢ BOAOPOAOM.

52 "anoreHoBoAoOpOAHbIE KUCAOThLI. X nonyyeHne n cBoncTea.

53 CoeauHeHnst ranoreHoB C NONOXUTENbHBIMY CTENEHAMU OKUCIEHUS.

54 CaoicTBa xiopa B CpaBHEHMM C MO40M U Bpomom. Xropo-, 6pomMo- 1 N040BOAOPOAbI.

55 Cepa. Xumuyeckne cBoicTBa cepbl. CX0ACTBO 1 pasnuyne B CBOWCTBAX COEAMHEHUIN CEPbI K XpOoMa.

56 OneKTPOHHOE CTPOeHUe cepbl. XMMMUYECKMe CBONCTBA.

57 Cepoogopoga. Cynbcuabl meTannos. BocctaHoBMTENbHbIE CBONCTBA CEPOBOAOPOAHON KUCTOThI.

58 Oxkcuabl 1 kucnoTbl cepbl. CepHas KMCnoTa, ee CBONCTBA U NPUMEHEHME.

59 A30T. [NonyyeHne n npumeHeHne. MNMpobnema durkcaumm atmocdepHoOro a3ora.

60 AmMmMunak. Xumu4yeckne cBorCTBa, NonyvyeHne npuMeHeHue.

61 MmppasunH. A3oTUCTOBO4OPOAHASA KMcnoTa. A3uabl MeTannos.

62 Oxkcuapl U KUCRoTbl a3oTa. A30THas KMCNOTa U ee OKUCIUTeNbHbIE CBONCTBA.

63 doccop. Annotponus. MN'vapuabl ocdopa.

64 Okeunabl n kncnoTel poccopa. PoccopHble yaobpeHus.

65 Okcnabl Mbllbsika U cypbMbl. X aMdOTepHbIN XxapakTep.

66 Yrnepog. Kpemunin. CtpoeHne anekTpoHHbIX o6onodek. CTeneHn okmcneHms.

67 Okcunabl yrnepoga. Kucnotoel yrnepoga. KapboHartbi.

68 Oxkeunabl kpeMHust. Keapy. KsapLeBoe cTekno.

69 PacnpocTpaHeHHOCTb 1 cbopyla HaxoxaeHus antoMuHus B npupoge. CBoMCTBa, NonyyYeHne n npuMeHeHne
antMUHUSA U ero COeaNHEHNNA.

70 OnemeHTbl IA rpynnbl. MNonyveHne, B3anmogencteme ¢ Bogon. Okcuapl, NepoKcuabl 1 rmapokcuabl LWenoYHbIX
MeTaros.

71 Meab. MeTannyprust Megu. Xapaktepuctuka XMMUYeCKuX CBONCTB.

72 LinHk, kagmuia, pTyTb. OkCcnabl U rTMOPOKCUAbI LUHKA.

73 Moagrpynna TutaHa. Okcuabl, rmapokeuasl, amoTepHOCTb.

74 Xpom, monnbaeH, sonbdpam. MonyyeHune. MNMpumeHeHne. BaaMmogencTane ¢ kucnotamu.

75 Oxkcuabl U TMAPOKCUMABI XpoMa. XpoMOoBas U XpOMUCTas KACHOTbI.

76 PaBHoBecwue xpomart u gnxpomMaT noHoB. OKMCNUTENbHbIE CBOMCTBA XPOMAaTOB U ANXPOMAaTOB.

77 MapraHeuy,. MNMonyyeHune, xummnyeckne cBomncTaa.

78 CoegunHeHus mapraHua ¢ pasnMyHon CTeNEHbHO okMcnenusi. OkMcnuTenbHble CBOMCTBA NEPMaHraHaToB.

79 CewmeiictBo xenesa. Okcugbl 1 rmgpokenabl. Pepputbl U cbeppaTbl.

5.2.2 TunoBble TecToBble 3aAaHUA

He npegycmMoTpeHo

5.2.3 TnoBble NPaKTUKO-OpUEeHTUPOBaHHbIe 3adaHusA (3aga4um, Kemcbl)

BapuaHTbl TUNOBBLIX NPaKTUYECKUX 3a4aHNn HAXOAATCH B NPUNoXeHuu K gaHHon P




5.3 MeToauyeckue maTepuansi, onpegensiowme npoueaypbl oLeHUBaHUA 3HaHWUA, YMEHUI, BnageHui (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 +

MucbmeHHas

KOMI'IbPOTepHOG TeCcTupoBaHune

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

| [Moa uspaHma |

Ccbinka

6.1.1 OcHoBHas y4yebOHasa nutepartypa

MpuHByA H., SpHLwo A.

Xumuns anemeHToB
(OnekTpoHHbIN pecypc) : B 2

Mockaa: Jlabopatopus

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

T.T.1/nep. caHrn. — 4-e o 2018 short=1&productid=3
nsganue (an.). — (Jlydwwmn sHaHun 73242
3apyb6exHbli y4eOHUK)
MpuHByA H., SpHWo A. | Xumusa anemeHToB https://ibooks.ru/read
(BnekTpoHHLIN pecypc) : B 2 ] ing.php?
T.T.2/nep. c aHrn. — 4-e Mocksa: J'Ia60PaTopm;| 2018 short=1&productid=3
naganve (an.). — (Jlyywwun 3HaHun 73243
3apyb6exHbli y4eOHUK)
lN'ypos A.A. n gp. XumMus : y4ebHuK ans https://ibooks.ru/read
BbICLUMX Y4ebHbIX 3aBedeHun | Mocksa: MITY um. H.O. 2017 ing.php?
Baymana short=1&productid=3
64009
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
Boctpukoea, I'. 1O. Xumus - http://www.iprbooksh
Mockea: An Nn Ap Meguna 2021 op.ru/108354.htm
Ckopuk, H. A., HeopraHnyeckas xmmus: Tomck: MspaTenbckui http://www.iprbooksh
Bopuno, I1. ., nabopaTopHble, Jom Tomckoro 2018 0p.ru/109048.html
KopoT4yeHko, H. M. CeMnHapcKne u rocyaapCTBeHHOro
npakTn4yeckme 3aHATUA. T.2 yHuBepcurteTa
PasvaHosa, B. E. Xumns TiomeHb: V3gaTenscTeo 2019 http://www.iprbooksh
«TuTyn» op.ru/107613.html
Kupunnos B. B. TeopeTnyeckne oCHOBbI c n VDI http://publish.sutd.ru/
TEXHOMOrMN HEOPraHNYeCKnX aHC'%GﬁJﬁPmypr' 2020 tp_ext_inf_publish.ph
BeLLEeCcTB p?id=2020290
MwudpTaxoea, H. L., O6was n HeopraHuyeckasi KaszaHb: KasaHckuii http://www.iprbooksh
MeTtposa, T. 1. xumusi. Teopus n npakTmka HaUWOHanNbHbI 0p.ru/109527.htmi
ncenegoBaTenbCKUN 2019
TEXHOSTOrMYECKUN
yHUBEpCcUTET
lNycesa, A. 9., HeopraHunyeckast xumusi: E 6vor- http://www.iprbooksh
Banawuna, 1. U., Xumus s-, p- n 3d-anemeHToB MKaTep”H ypr: 0p.ru/106464.htmi
KoueTtoBa, H. A., ;,aneanTBo 2018
ATtmaHcknx, U. H., panbLckoro
Mycesoii, A. ®. YHMBEpcUTETA
Abpamosa E. C., Xnmuns. Xumuyeckast http://publish.sutd.ru/
Bontoea H. B., KMHETMKA N XUMNYECKOE ) tp_ext_inf_publish.ph
KonecHukosa O. A., paBHOBecCUe Cne.: CnerynTA 2017 p?id=2017636
MynbuuH M. H
YpsagHukosa, M. H., Xumusa B 3agadax u Tam6oB: TambBoBCKUi http://www.iprbooksh
YpagHukos, A. A. YNPaXXHEHUsIX: B 2 4acTaX. roCyAapCTBEeHHbIN 2019 op.ru/109780.html

Y.1. Obwas n
HeopraHuyeckast XuMusi

yHuBepcuteT umenu I.P.
OepxaBuHa




Hectepos, A. A, Xummnsa anemeHToB 14-in PocToB-Ha-[JoHy: http://www.iprbooksh
BasH, E. M., rpynnel (aTOMHbIE CBOMCTBA, WN3paTenbcteo KOxHOro 0p.ru/87519.html
PbibanbyeHko, W. B. XMMUA NPOCTLIX BELLECTB U denepanbHOro 2018

coeauHeHUN) yHuBepcuteTa
LiBeTkos, [1. C., OO6Las XMmMus: OCHOBbI EkaTepuHBypr: http://www.iprbooksh
AkceHoBa, T. B. XUMUYECKON TEPMOANHAMUKN WN3paTenbcTBo 2017 0p.ru/106469.htmil

N KNHETUKN: TEOPUSI U Ypanbckoro

yNpaXHeHNst yH/MBepcuTeTa
Ckopuk, H. A., HeopraHnyeckas xmmus: Tomck: MagaTenbckui http://www.iprbooksh
Bopwuno, J1. 1., nabopaTopHble, Jom Tomckoro 2018 0p.ru/109047.html
KopoTtueHko, H. M. ceMmmnHapckue un rocyAapCTBEHHOro

npaxkTuyeckue 3aHaTus. T.1 yH/BepcuTeTa
Bacunesckas, E. U., HeopraHnyeckas xnmus ) . http://www.iprbooksh
Ceuko, O. U, Murck: Pecnybnnkarckuii 0p.ru/93429.html
Weswosa, T. 1. MHCTUTYT 2019

npodeccmnoHanbHoro
obpasoBaHua (PUMO)

Ab6pamoBa E. C., Xumus. Teopus http://publish.sutd.ru/
Bontoea H. B., ANEKTPONIUTUYECKON ) tp_ext_inf_publish.ph
KonecHukoBa O. A., anccoumnaunn. loHHble Cne.: CNerynta 2017 p?id=2017634
MynbumH M. H peakuuun. N'maponus conen

6.2 MNepeyeHb npocdheccnoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHbIX CUCTEM

1. IHpopmaLmoHHas cuctema «EgmMHoe okHO gocTtyna K o6pasoBaTenbHbIM pecypcam» [ONeKTPOHHbIN
pecypc]. URL:http://window.edu.ru/.

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

3. OnekTpoHHasa bubnunoteka y4ebHbix nagadun CIOeryrnTA: http://publish.sutd.ru

4. EAVHbLIN nopTan UHTEPHET TeCTUPOBaHUSA B chepe obpasoBaHns [ONEKTPOHHLIN pecypc.
URL:http://www.i-exam.ru/.

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

6.3 Mepe4yeHb NNLEH3MOHHOIO U CBO6OAHO pacnpoCTpPaHAeMOro NporpaMmMHoOro o6ecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnncaHue maTepmanbHO-TEXHUYECKOMN 6a3bl, HEOGXO0AMMOWN ANs OCyLLecTBeHMA o6pa3oBaTeNibHOro
npouecca no gucuunsvHe

JNaGopaTopHble 3aHATUSI CO CTyAeHTamu NMPOBOASATCA B CNeLmanuanpoBaHHbIX MOMELLEHUAX kadeapbl,
060pya0oBaHHbIX XMMUYECKOM NOCYA0N, XMMUYECKUMU peakTMBaMmiu, U3MepuTenbHbIMU Npubopamm (TepmomeTpsl, pH-
MeTpbl, BECbI), AUCTUINATOPOM, CYLUMIIbHBIMY WKadaMu, MyderibHON Neybio, KOMMbITEPOM.

AypuTtopus OcHaleHne

MynbTuMeagunHoe obopyaoBaHue, crneunanmanpoBaHHas mebenb, Jocka
JlekumoHHas Y A PYA H P A
aygutopusi

Cneumnanu3vnpoBaHHas mebenb, focka
YyebHasa ayguTtopusi




MpunoxeHue

pabouyen nporpammbl gucumnnHbl ObLias n HeopraHMyeckast Xmust

HaumeHoeaHue OUCL{UI'II'IUHE:I

no HanpaeneHnto nogrotoBkn _18.03.01 Xmummnyeckass TEXHONOIUS

HanmeHoBaHwne Ol (npocung): _ Xumuyeckasi, GU0- 1 HAHOTEXHONOIMW BOMOKHUCTBIX MaTepuanos

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. okcug umpkonus (IV). Hanvwmre Ha3BaHWs 3TUX KMCMOT, 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 KoHurypaumio atoma anemeHTa Ne26. Onpegenvre
Nno 3MNeKTPOHHON KOHpUrypaLmm, B Kakom 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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