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1 BBEOEHME K PABOYEW NPOrPAMME OUCLUMNIIUHbI

1.1 Uenb aucuunnuubl: ChopmmpoBaTb komneTeHuuMu obydatowlerocs B o6nactu MCMNOMb30BaHUS 3HAHUIA O
CTPOEHUN BELLECTBA, NPUPOAE XMMUYECKOWN CBA3M B PasNUYHbIX Krnaccax XMMUYECKUX COeQMHEHWI NS MOHMMaHWUsI CBOMCTB
MaTepuanoB 1 MEXaHU3ME XMMUYECKNX NPOLLECCOB, ANS peLleHnsa npodeccnoHarnbHbIX 3agad.

1.2 3apgauv AMcUMNUHbI:

* paccMOTpeTb CTPOEHME BELLECTB M NPUPOAY XUMUYECKMX CBA3EW B HUX HA OCHOBAHUN CTPOEHMUS 3NEKTPOHHbIX
obonoyek aToMOB;

¢ pacKpbITb NPUHUUMNbI B3aMMOAENCTBUS BELLECTB U MEXaHN3Mbl XUMUYECKNX npoueccos;
* NoKka3aTb 0COBEHHOCTN CBOWCTB COEQUHEHNIA Pa3nNnYHbLIX KriiaccoB

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:
MpenBaputenbHasi NOATOTOBKa NpeanoniaraeT co3aaHne OCHOBbI A5 (hOPMUPOBAHNUS KOMMETEHLMI, YKa3aHHbIX B .
2, NPU U3yYeHUN OUCLIUNIIUH:

OucumnnuHa 633leyeTCF| Ha KOMMNeTeHUunsX, CdDOpMVIpOBaHHbIX Ha npeabigywmnx ypoBHAX 06pa3OBaHVIF|.

2 KOMNETEHLUMN OBYYAIOLLErocA, ®OPMUPYEMbBIE B PE3YNIbTATE OCBOEHUA AUCLUUNNUHDbI

OMNK-1: CnocobeH n3yvaTtb, aHanIM3npoBaThb, UCNOJIb30BaTb MeéXaHN3Mbl XUMUYECKUX peaKuMﬁ, npoucxogswux B
TeXHOJIOrm4eCcKux npouyeccax n oKkpyxawijem mmpe, OCHOBbIBasACb Ha 3HaHUAX O CTPOeHUU BellecTBa, npupoage
XMUMMNYECKOMN CBSA3U U CBOUCTBAXxX Pa3nnYHbIX KIifacCoB XMMUYECKUX 3J1IeMeHTOB, COeAVHEeHWN, BelWecTB U
mMaTtepuanoB
3HaTb: TeopeTnyeckmne OCHOBbI obwwen un HeOpFaHI/I‘-IeCKOl;I XUMUN N NOHUMATb NPUHLUNbI CTPOEHUA BelleCcTBa U NPOTEeKaHUA

XUMNYECKNX NpoL,eccoB
YMeTb: BbINOMHATL OCHOBHbIE XUMUYECKNE onepaunn

Bnapetb: TeopeTnvyeCkumMmmn metogamum onncaHma CBOWCTB MPOCTbLIX U CITOXHbIX BELLEeCTB Ha OCHOBE 3JIEKTPOHHOIO CTPOEHUA UX
dTOMOB U MOJNIOXXEeHNA B nepVIOD,W-IeCKOVI cuctemMe XMMM4eCKnux anemMeHToB, dKCnepmnMmeHTarnbHbiIMKU MeTO4aMn onpeneneHns
q3VI3VI‘-IeCKVIX N XMMNYECKNX CBOUCTB HeOopraHn4eCcKkux coefuHeHun

OlK-2: CnocobeH ucnonb3oBaTtb MaremMaTu4eckue, (busuqecme, cbmuko-xumuqecme, XnMunuyeckue mMetoabl Ans
pewleHnna 3apay npoqaeccvaaanoﬁ AeATeNTIbHOCTU

3HaTb: QNIEKTPOHHOE CTPOEeHNE BELECTB, pa3JyiniHble TUMbI XUMUYECKOWN CBA3N, TepMoanHamMmmnyeckmne qDyHKLI,l/Il/IY nos3sondwwne
CyaNTb O BO3SMOXXHOCTU NpPOTEKAHNA XMMNYECKUX NpoLieCccoB

YMeTb: UCNOMb30BaTh XMMUYECKUE 3aKOHbI, TepMmoanHaMn4eckne cnpaBoYHble OaHHble U KONM4eCcTBEe€HHble COOTHOLUEeHUA
obLen un HeOpI’aHVI‘-IeCKOVI XUMUnN Onsa peeHns I'IpOdDeCCVIOHaJ'IbeIX 3agad

BnapeTb: HaBblkaMu pa6OTbI Ha COBpPEeMEHHbIX np|/|6opax, no3BoNAKLWNX OUEHUTb d)I/I3I/IKOXMMM‘-IeCKI/Ie XapaKTepUucTuku
BelleCTB
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Pasgen 1. Knaccudmkaumns HeopraHn4eckmnx
BELLECTB

Tema 1. Xumus Kak Hayka O BeLlecTBax u nx
npespaLleHnsax. Mecto xumumn B cucteme
€CTEeCTBEHHbIX, HayK. KpaTkuin uctopmyeckmi
OYepPK PasBUTUA XMMUYECKON HaYKMN.
Pa3BuTture xummm B Poccmn. 3HaueHne xmmmm
B Pa3BUTUN NPON3BOAUTENbHBIX CUI
obLecTBa 1 B CO34aHMN HOBbIX MaTtepuarnos. 1 2 2
Pornb XMMumn B TEKCTUMBHOW U NErkom
NPOMbILLIIEHHOCTU. XuMndeckas opma
OBWXeHnst matepun. CBA3b MaTtepum 1
OBWKEHMS.

JlabopaTopHas pabota "Knacceol
HEeOpraHM4YeckMx coeanHeHnn".

Tema 2. udbepeHumanma n nHterpauus
XUMUYECKMX HayK.

Knaccudmkaumsi HeopraHn4eckmnx
COeINHEeHUI: OKCUabl, OCHOBaHWS, KACIOThI, 1 2 6 ra
conu.

JlabopaTopHas pabota "Knacceol
HEeOpraHM4YeckUx coeanHeHnn".




Pasgen 2. CTpoeHue BelecTBa

Tema 3. KonnyecTtBeHHble pacyeTbl
peareHTOB. ATOMHas Macca U MaccoBoe
4yncno n3otonoB. OTHOCUTENbHELIE
MOJEKYNsIPHbIE MacChl BELLLECTB. YpaBHEHNE
MeHaeneeBa-KnanenpoHa. Onpegenexue
MOJEKYNSIPHBbIX MAacC ra3oo0pasHbIX
BellecTB. 3akoH ABoragpo 1 cneacTeue u3
Hero. Yucno Asoragpo. lNoHatne "monb".
JlabopaTopHas pabota "Onpegenexne
MOREKYNSPHOM Macchl guokcuaa yrinepoga”.
3aKoHbI cTexMomMeTpun. 3akoH CoOXpaHeHuUs
MaTepun. 3akoH NOCTOSIHCTBA COCTaBa.
3aKOH NPOCTbIX KPATHBIX OTHOLLEHUNA.
MonsipHble Maccbl 3KBUBANEHTOB 311IEMEHTOB
1 BeLEeCTB. 3aKOH 3KBMBAIIEHTOB.
JlabopaTopHas pabota "Onpegenexne
3KBMBASIEHTA 3NIEMEHTa METOO0M
BbITECHEHUSA"

ra

3,K

Tema 4. CtpoeHue BewecTtBa. CTpoeHue
aToma.

WccnepoBaHus, npeawecTByOLmME CO30aHMI0
COBPEMEHHOW TEOPUM CTPOEHUSA aToma:
OTKpbITME 3MEKTPOHA, OTKPbITUE
paanoaKkTMBHOIO pacnaga dJIeMeHTOB.
CtpoeHue atoma. PaboTel Pesepdopaa no
nccrnegoBaHUI0 paccesHUs a-4actuy
BewlecTBamun. Mogenb atoma no
Pesepdopay, HeCOCTOATENbHOCTL 3TOW
Mogenu.

OnTu4yeckme cnekTpbl anemMeHToB. CnekTp
Bogopoaa (cnekTpanbHble cepun banbmepa,
JlaimaHa, lMNawweHa, MNMdpyHaa). KsaHToBbLIN
XapakTep MOrfoLWEHUS U U3NyYEHUS SHEPTUN.
YpaBHeHue NnaHka.

Teopus cTpoeHnsa atoma bopa. NMocTynatbl
Bopa.

[MoHATNE O KBAHTOBOW MeXaHuKe.
KopnyckynsapHo-BonHoBasi npupoaa
3NEKTPOHa.

YpaBHeHue e bponnsa. CooTHowweHne
HeonpeaeneHHocTel 'enseHbepra.
KBaHTOBOMEXaHMYeckoe 06 bsACHEHME
cTpoeHus atoma. KBaHToBbIE Yncna.
ATOMHbIE OpbUTanm, MHOrO3NEKTPOHHbLIE
aTombl. CTpoOEHNe 3NeKTPOHHBLIX 000M04eK
atomos. NpuHuun Maynu. Mpasuno NyHaa.
MpaBuno KneykoBckoro.




Tema 5. lNepnognyecknin 3akoH
O.N.MeHngeneeBa n anekTpoHHOE CTpoeHue
atomoB. OTKpbITUE NEPUOMNHECKOrO 3aKOHa
0.N.Mengeneesa. lNepnogmyeckunii 3aKoH
[0.N.MeHngeneeBa Kak OCHOBa pa3BuUTUS
€CTeCTBEHHbIX Hayk. CoBpeMeHHas
dopMynnpoBKa NEPUOANYECKOrO 3aKOHa.
lMepuogmnyeckasi cucrema 3reMEHTOB U ee
CBS13M CO CTPOEHMEM aToMa.
MocnepoBaTenbHOCTb 3aMONHEHUSA
3NEKTPOHHbIX 06ono4vek atomoB. CTpyKkTypa
NepuoaNYECcKon CUCTEMbI: Nepuoabl, rpynnbl,
nogrpynnel. MameHeHne CBONCTB B
nepnoanyeckon cucteme (BepTukanbHas,
ropu3oHTanbHas 1 gnaroHanbHasa aHanorum).
Paguycbl aTOMOB 1 MOHOB. QHeprus
MOHM3aLMN aTOMOB, CPOACTBO K 3NIEKTPOHY,
aneKkTpooTpulaTenbHocThb. NepcnekTuBhl
pasBUTUSA NEPUONYECKON CUCTEMBI.

Tema 6. Xumnyeckas CBs3b U CTPOEHUE
MOrneKy-n.

VcTopus pa3sutusa npeacraBreHnin o
BaNEHTHOCTU N NPUPOLE XUMUYECKOW CBA3N.
KonuyecTBeHHbIe XapakTepPUCTUKN
XUMUYECKOW CBA3N: ANMHA CBSA3N, SHEPIUs
CBS13U, BaNeHTHbIE YIIbl.

KoBaneHTHas cBs3b. CBONCTBa KOBaNEHTHON
CBS13U: HACbILLAEeMOCTb, HaNpPaBIEHHOCTb.
MeTopq BaneHTHbIX cBA3en. [1Ba MexaHM3Ma
obpasoBaHusa cBA3N. [MbGpuam3aunsa aToOMHbIX
opbutanen. Tunbl rMbpugnsaunn.
JlokanusoBaHHasa 1 HenokanM3oBaHHasi
CBSA3MN.

OCHOBHbIe NONOXeHNss meToaa
MonekynsipHbix opbutanen (MO) Ha npumepe
npoctoro metoga MO Xtokkensi.
CasasbiBatoLyune n paspbixnstowme MO.
MpumeHeHue metoga MO kK monekynam,
obpazoBaHHbLIM U3 aTOMOB 3/IEMEHTOB
NnepBoro n BTOPOro nepmoaoB CUCTEMbI
anemeHToB. CpaBHeHue meTtogos BC n MO.

Tema 7. MexxmonekynsipHoe
B3aUMOAENCTBME.

OnekTpocTtaTn4yeckoe B3aumMoaencTene
mMornekyn. IncnepcnoHHoe, OpueHTaunoHHoe
N MHOYKLUNOHHOE B3auMOOENCTBME MOSEKY.
[JoHOpHO-aKkuenTopHOe B3auModencTaue.
BopopogHas cBasb. BnnsHne BogoponHom
CBSI3M Ha (PM3MKO-XMMUYECKME CBOMCTBA
BELLLECTB.

Tema 8. KoHaeHcupoBaHHOE COCTOSIHNE
BellecTBa.

ArperaTHoe COCTOSIHNE Kak NposiBNEHNe
B3aMMOAENCTBUI MexXay YacTuuamm
BewlecTBa. Kpuctannmyeckoe coctosiHne
BellecTBa. loHHasa, aToMHas n
MOJEKynsipHas KpUCTanIM4yeckmue peLleTKu.
MeTannnyeckas cBs3b. [1poBOgHMKMY,
NonNynpoOBOAHWKN U OUSMNEKTPUKN.
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Pasgen 3. lNpeBpalleHne BellecTs

Tema 9. QHepreTrka XMMUYECKUX NPOLLECCOB.
BHYTpPEHHsI1 3HEprus 1 aHTanbnus. OK30- 1
9HAOTEPMUNYECKME PEAKLUN.
TepMoxmmMmmyeckme ypaBHeHusl. Tennosble
adhdeKTbl pasnU4YHbIX NPOLECCOB.
CraHpapTHble TennoBble acdhdekTbl. 3aKoH
"ecca n cnegcteus 13 Hero. [Npumepsbl
npuMeHeHus 3akoHa ['ecca Ang BblYMCNEHNS
TennoT obpaszoBaHNSA BELLECTB.
SHTANbMUNHBLIX XapPaKTEPUCTUK Pa3fNYHbIX
npoueccoB (06pa3oBaHus, CropaHnsi U T.4.).
MoHaTue 06 aHTponun. CTaHaapTHbIE
aHTpONuK. IameHeHne sHTponun B
pasnuyHbIX Npoueccax. QHTPOMNUS U
nepuoanyecknin 3akoH. MNMoHaTne o6 aHeprum
'mMb6ca n ee n3ameHeHne Kak mMepbl
peaKLMOHHbIV CMOCOBHOCTU. QHTaNbMUAHLIN
N SHTPOMUIAHLIN haKkTOPbl NPOLECCOB.
TepmoamHamuyeckasi oLeHka BO3MOXHOCTM
npoTekaHuns npouecca.

3,0

Tema 10. Xumuyeckas KMHeTUKa.

CkopocTb peakumm. CKOpOCTb peakLmm B
FTOMOTEHHbIX U FeTePOreHHbIX CUCTEMAX.
3aBUCMMOCTb CKOPOCTU XMMUYECKON peakLmm
OT pa3nu4yHbIX aKTOpOB. 3aKoH AENCTBUSA
mMacc. KoHcTaHTa ckopocTu. MonekynsapHoCTb
N NOpSAOK peakLmn. 3aBUCUMOCTb CKOPOCTU
peakuuun oT Temnepatypsbl. [MpaBuno BaHT-
lNodda, ypaBHeHne AppeHunyca. MNoHsaTre 06
aKTMBMPOBAHHOM KOMMIIEKce. OHeprusi
akTuBaumu. LlenHble peakunn. PaboThbl
H.H.CemeHoBa 1 H.M.OmmaHyans.
OcobeHHOCTY KaTanUTUYEeCKUX NPOLECCOoB.
["lOMOreHHble 1 reTeporeHHbIe NPOLIECChI.
OnemMeHTbl TEOPUM KaTanusa.

JTabopaTopHasi paboTa "3aBNCUMOCTb
CKOPOCTU XMMUYECKOWN peakLmm oT
KOHLIeHTpaummn".

Tema 11. XXumun4yeckoe paBHoBecue.
HeobpaTtumble n obpatmMbie NPOLIECCHI.
OunHamunueckoe paBHoBecue. KoHcTaHTa
paBHOBECUS B TOMOIE€HHbIX U FeTePOreHHbIX
cuctemax. CBsI3b KOHCTaHTbI PaBHOBECHUSI C
n3meHeHneMm sHeprum Mbbca B peakumu.
CwmelLLeHe paBHOBECKS MPU U3MEHEHUN
ycnosui. MpuvHUMN NpOoTUBOENCTBUS
(npuHumn Jle-lWaTense).Mcnons3osaHne
3aKOHOMEPHOCTEN XMMUYECKON KUHETUKU U
OVHaMUYEeCKOro paBHOBECUS MpU
COBEpPLUEHCTBOBAHUM XUMMWKO-
TEXHOMNOrMYEeCKNX NPOLLECCOB B
NPOMbILLIIEHHOCTM U TEXHOOTUSIX.
JTabopaTopHasi paboTa "Xummdeckoe
paBHoOBecue".

ra




Pasgen 4. [JucnepcHble cuctemMbl

Tema 12. OcHoBbl U3NKO-XUMUYECKON
Teopum pacTBopoB. CBoVCTBa pacTBOPOB.
Knaccudmkaunst gucnepcHbIX cucTem.
O6pasoBaHne UCTUHHbIX PACcTBOPOB.
M'mpopaTHas Teopus pacTBOpPOB
O.U.Menpeneesa. Tennosble addekTbl Npu
pacTtBopeHun. BnnsaHue TemnepaTypbl Ha
pacTBOPMMOCTb BELLECTB. 3aBMCMMOCTb
pacTBOPMMOCTM ra3oB OT JABMEHUS.
MpaBuno NeHpu. BzanmHasa pactBOpMMOCTb
OBYX XugkocTen. 3akoH pacnpeaeneHus.
HeHacblweHHble, HaCbILWEHHbIE U
nepecbIeHHblE PacTBOpbI.

Cnocobbl BblpaXeHus1 KOHLLEHTpaLmm
pacTBOPOB: MPOLEHTHas!, MONsipHas,
MonsifibHasi, HopMarbHasi, MOfbHbIE JOMNMN.
CaolicTBa pa3baBrneHHbIX pacTBOPOB
HeanekTponutoB. Ocmoc. OcMoTnyeckoe aas
-neHuve. YpaBsHeHne BaHT-ocbda. [JaBneHue
HacbILLEHHOro Napa pacTBOpPUTENS Haz
pactBopoM. 3akoH Payns. [NoBbiweHne
TemnepaTypbl KUNEHUSI PAaCTBOPOB U
MOHWXeHVEe TeMNepaTypbl NX 3aMep3aHus.
O6ynNMOCKONNYECKUIA U KPUOCKOMNYECKUIA
MeTOAbl onpeaenieHns MONeKynspHbIX Mace
PaCcTBOPEHHbIX BELLECTB.

JlTabopaTopHasi paboTa "PacTtBopbl”.

3,K

Tema 13. QnekTponuTuyeckas guccounaums
N NOHHbIE MPOLECCHI.

Teopusi aneKkTponMTMYEecKon anccoLmasgmm
AppeHuyca. Ponb Monekyn pactesopuTens B
npoecce pacnaga anekTpPoMTOB Ha UOHbI.
OnanekTpnyeckas NPOHULLAEMOCTb U
WOHM3MpYtoLLLas CNOCOBHOCTbL pacTBOPUTENS.
CunbHble u criabble anekTponuTbl. CTeneHb
anccoumaummn. 3oToHmnyeckni
KoadppuumeHT. NprmeHeHne 3akoHa
OENCTBYIOLNX MacC K pacTBopam
3NEKTPONMTOB. 3aKoH pa3baBneHus
OctBanbaa. BnuaHne ogHOMMEHHOro MoHa
Ha guccoumaunio cnaboro anekTponura.
KoHcTaHTa anccoumanmm cnabbix
anekTponuToB. CTyneH4aTas guccoumaums.
KaxyLiasacsa cteneHb guccoumnanmm CUNbHbIX
anekTponuToB. [oHATNE 06 akTUBHOCTW.
MoHaTue 06 noHHON cune pacTeopa.
3aBMCMMOCTb KO3 ULMEHTA aKTUBHOCTM OT
WMOHHOW cunbl pacTeBopa. VloHHbIe peakyuu.
JlTabopaTopHasi paboTa "/oHHble peakuun”.
YCnoBusi CMeLLLEHNS MOHHBIX paBHOBECUIA.
lMpounsBeneHns pacTBOPUMOCTH.
OnekTponuTuyeckasi AMCCoUMaLnsa MOMEKyI
BOAbl: MOH MMOPOKCOHUS, NOHHOE
npounssegeHne soabl. BooopoaHbi
nokasatens - pH. KncnotHo-ocHOBHbIE
nHaukaTopbl. bydepHble pacTBopsbl.
Mpaponus conen. CteneHb ruaponuaa, ee
3aBMCMMOCTb OT KOHLUEHTpauum u
TemnepaTypbl. KOHCTaHTa rugponusa.
PasnuyHble cnydaun rugponuaa.
HeobpaTtumbln rugponus.

CoBpemMeHHas Teopus KUCMNOT U OCHOBaHMWN.
MpoToHHaga Teopus. KNCnoTbl 1 0OCHOBaHUSA
no Jibtoucy. NoHATNE O XKECTKUX U MATKUX
KMcnoTtax u OCHOBaHMSX.

JlTabopaTopHasi paboTta "lN'vaponus conen”




Tema 14. OkucnutensHo-
BOCCTaHOBMUTENbHbIE npouecchl. OCHOBbI
ANEKTPOXUMUN.

BaxHenLwme OKUCNMTENN N BOCCTAHOBUTENN.
3aBUCMMOCTb OKUCIUTENbHO-
BOCCTaAHOBMWTEIbHbLIX CBOWCTB BELLECTB OT
nonoXeHnsi 06pasyoLmnX X 3NIEMEHTOB B
nepuoanyeckon cucteme. CoctaBneHve
YypaBHEHWUIN OKUCIIUTESbHO-
BOCCTaHOBUTENbHbIX peakuun (OBP).
MeToabl aNeKTPOHHO-MOHTHbIX YPaBHEHUN.
Knaccudumkauymsa OBP: mexmonekynspHble,
ANCNPONOPLIMOHMPOBAHMS U BHYTPU-
MOJIEKYTISIPHbIE.

MpumeHeHne BOCCTaHOBUTENEN U
OKUCIUTENEN NS KpalleHust KyboBbIMU
KpacuTensiMn 1 B NPON3BOACTBE BOMOKOH.
["anbBaHW4eckne anemeHTbl. BogopoaHsIn
anektpoa. CTaHOapTHbIE OKUCTTUTENBHO-
BOCCTaHOBMWTEIbHbIE NOTEHLMATbI.
Onektpoasmxylias cuna (34C)
ranbBaHUYECKOro arieMeHTa. Vicnonb3oBaHune
OKUCNUTENbHO-BOCCTAaHOBUTENbHbIX
NoTEHLManoB Anis npeackasaHus
BO3MOXHOCTU npoTekaHus OBP.
OneKTpoaHble NOTEeHUManbl MeTanmnoB.
3aBMCMMOCTb OKUCTIUTENBbHO-
BOCCTaAHOBMUTEIbHbIX MOTEHLNANOB OT
KOHLEHTpauun peareHToB. YpaBHeHNE
HepHcrTa.

OneKTponm3 Kak OKUCIUTENbHO-
BOCCTaAHOBUTESbHbIA NPOLEcC. AnekTponus
pacnnaBoOB U BOAHbLIX pacTBOpoB. [onyyeHne
rMNOXnopuTa HaTpusl Npu aneKkTponmae
pacTteopa NaCl.

Koppo3ust MeTannoB, MeToabl 3alUnTbl OT
Hee.

JlabopaTopHas pabota "OkncnmrenbHo-
BOCCTaHOBUTENbHbLIE peakumn”.




Tema 15. KomnnekcHble coeanHeHus.
KoopauHaunoHHas Teopust A.BepHepa u ee
passutne. KomnnekcoobpasoBaTens,
nurangpl, KOOPAMHALMOHHOE YNCIIO
koMnriekcoobpasoBaTtens, KoopanHaLNoHHas
€MKOCTb NnuraHga. BHYTpeHHSIS 1 BHELLHSAS
cdepa KOMMIEKCHOro CoeaNHEHUS.

O6ume cBOMCTBA KOMMMEKCHbIX COEAMHEHUN,
nx Krnaccndukauusa u HomeHknaTypa.
M3omepunst KOMMNEKCHBLIX COeOUHEHWIA.
B3avMHoe BnusgHWe nuraHgos.
3aKOHOMEPHOCTL TPaHCBNMUSIHUA NO
N.N.YepHsaeBy. XenaTHble coeanNHEHUS, NX
ocobeHHocTb. O6bsACHeHME 0Bpa3oBaHuA U
CTPOEHUS KOMMJIEKCOB C MOMOLLIbIO
3MNEKTPOCTAaTUYECKNX NPeaCcTaBNEHNA.
KBaHTOBOMEXaHMYECKME METOAbLI TPaKTOBKM
XUMUYECKON CBSI3N B KOMMEKCHbIX
coegnHeHnax. MeToa BaneHTHbIX CBA3EMN.
BHeluHee 1 BHyTpropOuTanbsHble KOMMIEKCHI.
[MoHATME O TeopumM KpUCTannMYECKOro nons.
B3sanmHoe pacnonoxeHwe nuraHaos u
aToOMHbIX opbuTanen
KoMnriekcoobpasoBaTterns B OKTadApN4EeCKOM
N TeTpas3gpuyeckoM nose nNuraHgos:
CMEKTPOXUMUYECKUI psa NiMraHaoB. Beicoko-
N HU3KOCMUHOBbLIE KoMmnekcbl. Okpacka
komnnekcoB. Bknag [1.1.Mengeneesa,
J1.A.MyraeBa, . .YepHsaesa, A.A.l puHbepra,
HO.H. KyKyLLKMHA B XMWNIO KOMIMIEKCHbIX
coeiHEHUN.

[nccoumnaymsa KOMNNEeKCHbIX COeAUHEHUN.
KoHCTaHTa HECTOMKOCTM KOMMIEKCHOro MoHa:
cTyneH4artasi u obuas kKoHcTaHTa. ®akTopsbl,
BMMSIIOLLME HA YCTONYUBOCTb.

JTabopaTopHasi paboTa "KomnnekcHble
coeanHeHuns".

WUtoro B cemecTpe (Ha kypce ansa 3A0)

KoHcynbTaummu 1 npoMexyToyHas attectaums
(Ok3ameH)

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




Pasgen 5. CeovicTBa anemeHToB rpynn |A —
VA

Tema 16. AnemeHTbl VA rpynnbl

A30T1. BogopogHble coeanHeHusa asoTa.

A30T B npupoae. lNonyyeHune ymctoro asoTa.
OHeprus guccoumaunm MonekyIbl a3oTa.
O6bLan xapaKkTepucTka XMMUYeCKUX
CBOWCTB.

AmMmMuak. MpomblneHHbIE METOObI €T0
nonyyeHus. BsanmogencTasne ¢ BOGON.
M'Mapokcua aMMOHUS!, MIOH aMMOHMUSI.
Peakuun okncneHms ammuaka.
Bsanmogenctene ammumaka ¢ Metannamu.
AMWabl, UMUAbl, HATPUOBI METanoB.
MpapasuH. CTpoeHne ero Monekynbl.
Xnmmyeckue ceoncTea. A30TUCTOBOAOPOSHAS
KMcnoTa, asmabl MeTanmnoB. [MapokcunamuH.
["anorenungpbl asoTa.

KucnopogHble coeMHeHNs a3oTa.
JTabopaTopHasi pabota "A3oT".

Oxkcuabl a3oTta, Ux ceBoncTBa. AsoTucras
KUCMoTa, ee OKUCINTENbHO-
BOCCTaHOBMTENbHbIE CBOMCTBA. HUTPUTHI.
A3oTHas kucnota. OKMcnMTenNbHbIE CBONCTBA
a30THOW. [pMeHeHne a3oTHOM KUCNOTbI B
TEXHUKE.

MpomblILWNeHHbIE MeTOALI MNONyYeHUs
a30THOW KUCNOThI.

docdop, MbIWbSAK, CypbMa, BUCMYT.
MpupoaHble coeauHeHwns. MNonyyexHne
MPOCTbIX BELeCTB. AnNnoTponus.
MpumeHeHne dhocdopa, Mblllbsika, BACMYTa
B TEXHUKE.

OkucnuteneHble Yncna. docchuapl,
apceHnabl, aHTUMOHWAbI MeTannos. 'vapuabl
docopa, Mbilbska, CypbMbl. NoH
tocoHums.

Oxkcuabl. MpumeHeHne okcmaa docdopa (V).
Kucnotbl dhocdpopa (1) u docgopa (V).
Oxkcuvabl MbllbsiKa U cypbMbl. Mx
amdoTepHbIi xapakTep. OCHOBHblE CBOMCTBA
okcuaa sucmyTa (). Npo—m3BoaHbIe
BucmyTa (V).

OkuncnNUTenbHbIE N BOCCTAHOBUTENbHbIE
CBOWCTBA COeANHEHNIN MblLLbSAKA, CYypPbMbl,
BMCMYTA.

[ManoreHnabl bocdopa, Mblilbsaka, CypbMbl,
BMCMYTA.

doccopHble yaobpeHus.

JlabopaTtopHas pabota "CoeanHeHns asota".




Tema 17. AnemeHThl IV rpynnbl

Yrnepoa, KpEMHUN.

Yrnepog B npupoge. Annotponuyeckme
mMoamdukaumm yrnepoaa. Nx texHnyeckoe
3HayeHwe.

MpupoaHble COeAMHEHNS KPEMHUSI.
lMonyyeHve B Buae npocToro BeLlecTBa.
MpuMeHeHWe B TEXHUKE.

CTpoeHune anekTpoHHbIX 000Mo4YeK aTOMOB.
3HayeHne OKUCIINTENbHBIX YMCEN.

Oxkeung yrnepoga (ll). MonyyeHue.
Bsanmopenctaue ¢ ranoreHamu. Kap6oHunbl
meTannos. [lpumeHeHne MOHOOKMCH
yrnepoja B Ka4eCcTBe BOCCTAaHOBUTENS B
mMeTannypriu.

Okeng yrnepogaa (1V). dnsmyeckme ceoncTea.
MpumeHeHne B TexHuke. Kucnotsl yrnepoaa
(IV). KapboHaTbl. Peakuus camookucneHus-
CaMOBOCCTaHOBMNEHUSA MOHOOKMCM yrriepoaa.
JlabopaTopHas pabota "Yrnepog".
Cepoyrnepoga. TuoyronsHas kucnoTta.
CoeaunHeHua yrnepoaa ¢ ranoreHamu.
®peoHbl.

CoeaguHeHua yrnepoaa ¢ asotom. [uumaH,
ero cTpoeHue. CrHunbHas kucroTa u
unanuapl. LlnaHma-moHel B kKadectse
NUraHgoB B KOMMJIEKCHBIX COEANHEHNSX.
PopaHuctoBogopoaHas kucnora.

KpeMHuin, ero npupoaHbie CoeguHEHMS.
MonyyeHune kpemHu4. NpnumeHeHne B
TEXHWUKE NOMYNPOBOLHUKOB.

Oxkcuapbl KpeMHMS, KBapL, U KBapLieBoe
cTekno. KucnoTbl KpeMHUS, CUNUKaThbl.
CTtekna. PacTBo'puMoe CTekIo, 6biToBOE
CTEKIO, cneyunansHble cTekna.

Cunuuungpbl metannos. KpemHeBogopoabl. Mx
CpaBHeHWe C yrnesoJopoaamu.
KpemHeopraHuyeckne coegmHeHus, nx
NpUMeHeHMe.

Kapbug kpemHus. Ero nonyyenue n
NpUMeHeHMe.

"epmaHuin, 0NOBO, CBUHEL,.

MpupoaHble coeauHEHNsI repMaHus, OnoBa,
CBUHLA.

MpumeHeHWe B TexHMKe. ANNoTponus onosa.
B3anmopeiicteue ¢ kucnotamum. Ctenexum
OKUCNEHMS.

Oxkcuabl U TMapOOKNCH repmaHusi, oroBa,
cBuHUa. Ix amdoTepHOCTb.
OKncNUTENbHO-BOCCTAHOBUTENBHbBIE
cBoncTBa coeauHeHui repmanusa  (1V), onosa
(11, 1IV), ceunua (Il, 1V).

Cynbtunabi.

Manorennabl. ONoBOXIOPUCTOBO4OPOAHASA
Kucnota.

JTabopaTopHasi pabota "OnoBo, ceuHeL".




Tema 18. AnemeHThl IIA rpynnbl

Bbop, antoMuHWiA, rannuin, MHAUN, Tannuin.
MpupogHble coegnHenns dopa. MNonyyeHne B
3MIEMEHTAPHOM COCTOSAHMW. [1pUMeHeHNe
MPOCTOro BellecTBa.

O6wasa xapakTepucTnka XMMMYEeCKNX
cesoncTB. bopugbl metannos. Boposogopoab!,
0COBEHHOCTb CTPOEHUS UX MONEKYI.
BsanmopencTteue ¢ kucnopogom. Okeng
6opa, 6opugHble ctekna. Kucnotel 6opa.
AntomuHun B npupoge. Metannyprug
antomMuHus. NpruMeHeHne B TEXHUKE.
B3aumopgenctBue ¢ kmcnotamu v Wenovyamu.
Bsanmopgencteue ¢ KNCNoOpoaoM 1M okcuagamu
MeTannos. ANoMOTEPMUS.

Okeng antomuHua. Mvapokeuna antoMmHus, ee
aMmdoTepHOCTb. ANOMUHATHI.
AntomocunukaTsl, hapdop, kepamuka,
LEeMEHTHI.

[FanoreHnabl antoMUHKA.

annun. Kpatkmne ceegeHus o6 nHanm m
Tannun. Pnsn4eckne n XMMmmndeckmne
ceoncTtea. CpaBHEHME XMMUYECKMX CBOWNCTB
rannua, nHgus, Tannusa co ceoncTeamm 6opa
n antomuHus. Okeuapl N ’MAPOKCUAbI.
JlabopaTtopHas paboTta "AntoMUHUR".

Tema 19. SnemeHThl rpynn IA, [IA
Moarpynna nuTtus, noarpynna 6epunnums.
MpupogHble coeaUHEHNST 3NIEMEHTOB
noAarpynnbl NUTUS. Mony4YyeHne LWenoYHbIX
MeTannos, ux omsnyeckne CBONCTBA.
MpumeHeHue.

B3aumopencteue ¢ Bogon. Bsanmogencreue
¢ kucnopoaom. Okcuapl, nepokcuapl.
Mmapokcnabl WenoYHbIX MeTarnsos.
B3sanmonencTene LLENOYHbIX METanNMoB ¢
BOAOPOAOM, a30TOM, CEPOW, ranoreHamu.
MpoMbiLLNEeHHbIE METOAbI NONYyYEHUs] €4KOro
HaTpa 1 egkoro kanus. lNonyyeHne coabl 1
nortawia.

MpupogHble coeaUHEHNST 3NIEMEHTOB
noarpynnel 6epunnus. MNMony4eHne NPocTbIX
BELLECTB, MPUMEHEHME MX B TEXHUKE.
O6was xapakTepucTnka XMMMYEeCKNX
cBoKcTB. Bsaumogencrteme ¢ Bogoponom,
a3oTom, cepont. Okcmapbl N Nepokcuabl.
OcobeHHOCTb XMMNYECKUX CBOMCTB OKCuAaa
B6epunnusa. bepunnatbl.

Mmapokecnabl MarHus, Kanbumsi, CTPOHLUMS,
6apus. MNprumMeHeHne rmapokecuaa Kanbuus
KaK BSKYLLIErO BellecTBa.

JlTabopaTopHasi pabota "LLlenoyHo3emernbHbie
meTannb!".

10

ra




Pasgen 6. Ceowictea anemeHToB rpynn VIA un
VIIA

Tema 20. Xumns Bogopoga v Kucnopoaa.
Bogopon

Bopgopop B npupoge. M3otonsl Bogopoaa.
TexHu4yeckme n nabopaTopHbie METOAbI
nonyyexus. NMpumeHeHne Bogopoaa B
TexHuke. Pusnyeckme CBOMCTBa BOAOPOAA:
NAOTHOCTb, TENONPOBOAHOCTD.
Xnmumyeckme ceoncTea Bogopoaa: M'maopuabl
BOAOpPOAA, UX kKnaccudmkaumsa no tuny
XUMmMyeckomn cesasn. PactBopMmocTb
Bogopoaa B metannax VIl rpynnbl cuctemsl
[0.N.Menpeneesa.

OcobeHHOCTN XMMUYECKNX CBOWNCTB
BOAOPOAa B MOMEHT BblAENEHNS.
JlabopaTopHas pabota "Bogopon".
Kucnopoga. Boga. lNepekuck Bogopoaa.
Kucnopog B npupoge. Ero 3HaueHue ans
XXWU3HEHHbIX NpoueccoB. CoxpaHeHue
Kncnopofa atMoccepbl — BaxHeunLas
3aa4a 3Kosnoruu.

TexHu4eckme n nabopaTopHble METOAbI
nony4veHus kucropoga. NpombineHHoe
3Ha4eHue Kn-crnopoga, opcMpoBaHHOE
npoBefeHne MeTannypruyecknx npoLeccos
npv KUCNOPOAHOM AyTbe. OKUCNUTENbHbIE
csonctea. Annotponus kucrnopoga. O30H.
Oxkcurabl 3NemMeHToB — UX Knaccudukaums,
rmapaTtbl OKCUMOO0B.

Bopna. AHomanus ee ceoncTB. CTpoeHue
Morekyn BoApbl. Ponb Boabl B TEXHUYECKNX U
B Bnono—rnyeckux npoueccax. OxpaHa
BOAHbIX PECYPCOB  BaxHeuLwas npobrnema
3KOMOormm.

KecTkocTb BOAbI M cnocobbl ee yCcTpaHeHue.
Mepekucb Bogopopa. CTpoeHne ee MOnekysl.
KncnoTHble cBoncTBa. [lepekucn metannos.
OKNCNNTENBHO-BOCCTAaHOBUTENbHbIE
cBoMNCTBa nepekucu sogopoaa. NpumeHeHune
nepekucu Bogopoaa u nepokCcuMaos B
TEXHMKE.

JTabopaTopHasi pabota "Kucnopog".
JlabopaTopHas pabota "lepekuch
Bogopoga".

Tema 21. SnemenTbl VIIA-rpynnbl

["anoreHbl 1 ranoreHoBoAopPoapbl.
MpupoaHble coegMHEHUs ranoreHos.
lMpombIWneHHbIe MeToabl NoyYeHus Topa,
xnopa, 6poma, noga. NpumeHeHue.
XvMnyeckue CBONCTBA ranoreHos.
OcobeHHocTU xumum ptopa. BogopoaHsle
COeOUHEHUS ranoreHoB.
"anoreHoBoaopoaHble KUCNOThI. [onyyeHne
rarnoreHoBoAOPOAHbIX KNCIOT. KNCnoTHbIE 1
BOCCTaHOBMWTENbHbIE CBONCTBA.
KucnopogHble coemHeHns ranoreHoB
Oxkcuabl xnopa. Bsaumopenctaume xnopa ¢
BOJOW M C BOAHBbIMM pacTBOpaMu LLeroYen.
Kucnopoacoaepxallume KMCNo-Thbl Xropa, ux
OKUCNUTENbHbIE U KUCNOTHbIE PyHKUMK. NX
conu. Knucnopoacoaepxatime KUCnoTbl
6poma 1 noga.

JlabopaTtopHasa pabota "lanoreHbl".




Tema 22. AnemeHThl VIA rpynnbl

Cepa, ceneH, Tennyp. x rmgpungpl.

Cepa B npupoge: camopofHas cepa,
cynbdugbl, cynbdaTsl. NonyyeHne cepsl, ee
npumeHeHue. MNMonyyeHne n NpuMeHeHne
cerneHa v Tennypa.

OneKkTpoHHOoe cTpoeHne atomoB. Obulas
XapakTepPUCTUKA XMMUNYECKNX CBOWCTB.
CepoBogopoa. CepoBogopoaHasi KUCNOTa,
cynbduabl metannos. BocctaHoBUTENbHbIE
CBOWCTBA CEPOBOLOPOAHON KMCAOThI U ee
coneu.

MHorocepHuCTLIE BOAOPOAbI U
nonucynednabl metannos. CeneHoBogopoA,
TEnnypoBOLOPOA.

Oxkcuabl U KNUCNOTbI Cepbl, ceneHa, Tennypa.
Oxkcunabl cepbl: MOHOOKUCh, ABYOKUCD,
Tpexokucb. OKUCIUTENBHO-
BOCCTaHOBMWTEIbHbIE CBOMCTBA OKCMAa cepbl
(IV). CepHucTtas kucnota, ee CBOWCTBa 1
cBoncTBa ee conen. ObpasoBaHue OBYOKUCH
cepbl B METaANMypruun LBETHLIX METANIOB, ee
paunoHarnibHoe UCMONb30BaHNe 1 3aluTa
OKpyXatoLen cpeapl.

Oxeug cepbl (VI). CepHast kucrnota. Ee
Ba)XHeWLUne CBONCTBA U MPUMEHEHME.
Oneym, ero XMMMYecKnin CocTaB.
TexHn4Yeckme MeToabl NONy4YeHNUs CepHOM
KNCNOTBI.

TuocepHas kucnota, TMocynbdarhbl.
MonutrnoHoBble KMCNOTbl. OKCuAabl ceneHa u
Tennypa. Knucnotbl ceneHa n tennypa,
CpaBHEHWE VX CBOWCTB C KUCIIOTaMu Cepbl.
JlabopaTtopHas paborta "Cepa n ee
coegnHeHnsa".

Paspen 7. CeoncTtea anemeHToB rpynn IB —
VIIB

10

ra

Tema 23. AnemeHThl I1B, 1IB-rpynn
Moarpynna megu, noarynna LMHKa.

Meab, cepebpo, 30510TO B Mpupoge.
MeTannyprua megu. LijnaHmaHbeii meTtoq
n3BrievyeHus 3onota u cepebpa. lNpumeHeHne
mMeau, cepebpa, 30510Ta B TEXHUKE.

O6Lwan xapaKkTep1ucTka XMMNYeCKnX
cBoncTB. BaanmopencTteume ¢ kucnotamm.
Oxkcunabl, rmgpokcngbl. AMOTEPHOCTb
okcuaos meawm (l1, Ill), okenpa 3onota (l11).
KynpuTbl, kynpartsl, aypaTbl.

LnHk, kagmun, pTyTh. VX npupoaHbie
coeguHeHus. lNony4vyeHne, CBONCTBA,
nNpUMeHeHNe.

Oxkcuapl UMHKa, Kagmus, pTyTy. 'mgpokengel.
OcobeHHOCTU CTPOEHUS COEAMHEHUN PTYTH
.

JlabopaTtopHasa paborta "Megpb. LInHK".




Tema 24. SnemenTbl IVB 1 VB-rpynn
Moarpynna TutaHa, nogrpynna BaHagus.
Pyabl TuTaHa v umupkoHnsa. OcobeHHoCTH
MeTannyprum aTux meTansos.
KOHCTPYKUWOHHbIE AaHHble TUTaHa.
MpumeHeHne TuTaHa, LMPKOHUSA, radpHNA B
TEeXHUKe.

3HaveHus okncnuTenbHbIX Yicen. Okeugpl.
Mpapokecnabl. AMOTEPHOCTL rMapokcuaa
TUTaHa U UMPKOHMSA. TuTaHaTbl U LMPKOHATHI.
BsanmopgencTteue c ranoreHamm, a3oToM.
B3aumopgencteue ¢ kncnotamu.
MpupoaHble coeamMHeHns BaHaaus, HMobwus,
TaHTana. [NpumeHeHne NpoCTbIX BELLECTB.
B3sanmopgencrtaue ¢ kncnotamu.
'apokcuabl BaHagus, HMobws, TaHTana.
BaHagatbl 1 TaHTanathbl.

JlTabopaTopHasi paboTa "BaHaani".

Tema 25. SnemenTsl VIB rpynnebl

Xpom, monnbaeH, Bonbdpam.

Pyabl xpoma, monunbaeHa, Bonbgpama.
Mony4yeHune aTux meTannos u3 pya.
MpumeHeHne B TEXHUKE.
Bsanmopgencteue ¢ kncnotamu. 3HayeHust
OKUCINUTENbHBIX YNCen.

Oxkcuabl U rmapokeuabl, XpomucTas u
XPOMOBbBI€ KUCMOTbI, XPOMUTBI M XpOMaThl.
MonubaeHoBas u BonbpamMoBas KUCMOThbI.
MonubgaTbl 1 Bonbgpamatsl. Mizononu- un
reTeponosIMK1CIIOThI.

B3auMHbIV nepexon XpoMaToB 1
ONXpomaToB.

OkuncnuTenbHble CBOMCTBA XPOMAaTOB U
ONXpOMaTOoB B KMCIOM cpeae.
JTabopaTopHasi paboTta "Xpom".

Tema 26. AnemeHThl VIIB-rpynnbl
MapraHeu, peHun.

MapraHey, n peHnin B npupoge. lNonyyeHne
MapraHua un3 ero pya. lNpumeHeHue
MapraHua v peHust B TEXHUKE.
Bsanmopgencreme mapraHua n peHua ¢
kncnotamu. Okeuabl MmapraHua. M'mapokeuabl
MapraHua. MapraHuesaTucTas,
MaproHLoBMCTas, MapraHueBas KUCMoTbl.
MaHraHuTbl, MaHraHaTbl, MepMaHraHaThbl.
OkucnutenbHble CBOWCTBA NepMaHraHaToB u
nX 3aBMCUMOCTb OT pH cpeapbl.

Okecungpbl peHus. PeHneBas kucnoTa,
neppeHaTbl.

JlabopaTtopHasa paborta "MapraHen".




Tema 27. AnemeHTbl VIIIB rpynnbl
CemelicTBa xenesa v nNnaTuHbI.

Pyabl xxenesa, kobanbTta, HUKENS.
MeTannyprus xxenesa. NpumeHeHne
KobanbTa, HUKENS B TEXHUKE.
B3anmopelictBue xenesa, kobanbTa, HUKens
¢ kucnotamn. Okcmnapl N rMOPOOKMUCH.
deppuTbl 1 heppaTthbl.

LinaHnaHble KoMMneKcHble COeANHEHUS

xenesa (Il n lll).

OxucnutenbHble cBoncTBa xenesa (ll1),
kobanbTa (1), Hnkens (II1).

MnaTtuHoBble MeTannbl. HaxoxaeHue B
npupoge. ObLian xapakrepucTmka
XUMUYECKUX CBOWCTB.

Mppokenabl nannagus (Il), nnatuuel (11, 1V),
nx ceonctea. Okecuapl pyteHus u ocmus (VIII).
BaxHeNwmne coeanHeHNst NNaTUHOBbIX
meTannos. [pumeHeHne NPoCTbIX BELLECTB U

CoegMHEeHUN.

Bonpochbl 3konorun. BnusiHue
HeopraHMYeCcKMX BELLECTB Ha OKPY>KatoLLyo
cpeay v yenoBeka. [oHATME 0 npegensbHo
AOMNYCTUMbIX KOHLLEHTpaumsax. [Nytu
CHWXEHMS 0TXO40B MPOM3BOACTBA, OUMCTKA
BO34yXa M CTOYHbIX BOJ KOXXEBEHHOTO,
MEXOBOr0, TEKCTUIbHOIO MPON3BOACTBA U
NPOU3BOACTBA MCKYCCTBEHHbIX KOX U
XUMUYECKMUX BONTOKOH.

JlabopaTtopHasa paboTta "CemencTao xenesa".

UTtoro B cemecTpe (Ha kypce ans 3A0) 34 34 49

ra

KOHch'IbTaLI,I/IM M NPpOMeEXyTOo4YHada atrectauma

(Ok3ameH) 2.5 24,5

Bcero koHTakTHas pabota u CP no

137 187
OVCUMMIIMHE

4 KYPCOBOE NPOEKTUPOBAHUE

Kypcosoe npoeKkTnpoBaHune y‘-le6HbIM nnaHoMm He npeayCcMOTpeHO

5. ®OH OLIEHOYHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUU

5.1 OnucaHue nokasareneun, KpUTEPUEB U CUCTEMbI OLLeHUBAHUA pe3yfibTaTOB 00y4YeHus
5.1.1 NokasaTenu oueHUBaHUA

Kon HanmeHoBaHWe oueHOYHOro
lMoka3aTtenu oueHnBaHNS pe3ynbTaToB 0by4eHus
KOMMNeTeHUun cpeacTea
PopmMynupyeT OCHOBHbIE 3aKOHbI XuMuKn. KnaccuduumpyeT peakumm,
aHanuanpyeT yCrioBusi UX MNPOTEKaHUS.
AHanmMampyeT XMMMUYeCKMe NPOLIECCHI N OLIEHMBAET BNUSIHUE HA HUX Bonpockl anga yctHoro
pasnunyHbIX hakTopoB (TeMnepaTtypa, KOHLEHTpaLms, NpUcyTcTBME cobecenoBaHus
Or1K-1 KaTanusatopa u ap.)

MpakTuko-opneHTUpOBaHHbIE
lMpMMeHsEeT cyLlecTBYOLLME COBPEMEHHbIE METOAMKMN OIS OLEHKMN 3apaHusa
PUNKO-XUMUYECKMX CBONCTB BELLIECTB, CBSA3N MeXOy CTPOEHNEM
BeLLLeCTBa N ero KUCIIOTHO-OCHOBHBIMW, OKUCTTUTENBHO-

BOCCTAHOBUTENbHbLIMU 1 Ap. CBOWCTBaAMM.
PackpbiBaeT NOHATUS XMMUYECKOI CBSA3M U MEXaHU3MbI ee
BO3HMKHOBEHUS B pa3nnyHbIX BellecTBax. [lenaet BbiBoAdbl O

Bonpochkl gns yctHoro

BO3MOXHOCTI NPOTEKaHNS PEAKLMN B JaHHBIX YCIIOBUSX HA OCHOBaHMM cobecenoBanus
OMK-2 pacyeTa TepMOANHAMNYECKNX (OYHKLINNA.

HDOBOLI,I/IT XUMU4eckmne peakuumm nop,6mpaﬂ onTuMaribHble yCnoBua Ha
OCHOBaHWUN 3ﬂeKTp0HHOIZ KOH(bMpraLI,MM aToOMOB 1 TUMa XMMMUYeCckon
CBA3U B pa3finyHbIX BellecTBax.

MpaKTUKo-OpUEHTUPOBaHHbIE
3agaHus




anIHVIMaeT B3BeLLUEHHbIE peLlleHna Npn noarotoeke U nposeaeHnn
QKCNepumMeHTa.

5.1.2 Cuctema 1 KpuTepmm oLeHNBaHUA

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTI KOMMETEHLMI

LLikana oueHuBaHUS
YcTHoe cobecenoBaHmne MNMucbmeHHasn paboTa

MonHbIN ncyepnbiBaOLWUN OTBET,
NMoKasbiBaloLLMIA NOHMMaHWe npegmeTa.
OpueHTUpyeTCs B OCHOBHbLIX TEPMUHAX,
3HaKOM C JOMOSHUTENBHOM NUTEepaTypon,
NpaBUNbHO OTBEYAET Ha AOMNONHUTENbHbIE
BOMPOCHI.

5 (oTnnyHO) CTyaeHT nokasbiBaeT npaBuiibHoe
MOHUMaHMWe yCnoBusl 3agaqn, Brnageet
HaBblKaMy aHanuaa ycrnosusi, Bbloopom
HY>KHbIX 3aKOHOB M hOpMyI A4S ee
peLLeHns.

YMeeT npaBUnbHO HanncaTb ypaBHEHUS
peakuui.

CtaHgapTHbI OTBET, JIULLEHHbIN
nHaMBuayanbHocTu. [lonyckaet
He3Ha4nTENbHbIE NOTPELLHOCTU NPU OTBETE
Ha BOMpOCHI.

CTyneHT nokasbliBaeT 4OCTaTOuHOE
NOHUMaHWe ycrnoBus 3agayu, snageet
HaBblkaMy aHanusa ycrnosus, NytaeTcs B
BblGOpE HYXHbIX 3aKOHOB W hopMyn Ans ee
peLUeHuns.

YMeeT npaBunbHO HanucaTb ypaBHEHUS
peakuui.

4 (xopoLwuo)
HenonHbIn OTBET, UMEOT MECTO
Hebonblume npobenbl B 3HaHWAX.
[onyckaeT norpeLlHocTM Npu oTBETE Ha
BOMpPOCHI.

CTyaeHT nokasbiBaeT AOCTAaTOYHOE
NOHUMaHKWE YCroBus 3agaun, Bnageet
HaBblKaMy aHanu3a ycrnoBus, nytTaeTcs B
BbIGOpE HYXXHbIX 3aKOHOB M hopMyn Ans ee
peLlueHus.

3aTpyaHsieTca NpaBUNbHO HaNMcaTb
ypaBHEHNA peakunii.

[NokasbiBaeT 3HaHUA yqe6Horo mMmaTtepuana
B MUHUMarnbHOM ob6beMe. ,D,OI'IYCKaeT
OonblUoe KONM4ecTBO HenpunHunnmanbHbIX
owmbok. MoxeTt YCTPaHUTb NX C NOMOLLbIO
npenoaaBartenAd.

CTy,D,eHT NMoKa3blBaeT HeJoCTaTo4YHoe

3 (y,uoaneTBoleTeano) NMOoOHMMaHWe ycnoBus 3agadun, nytTaeTcqd B
BbIGOPE HYXXHbIX 3aKOHOB U hopMyn Afs ee
peLUeHus.

HenonHbI OTBET, €CTb OLUNOKM B
N3MnoXeHnUn Heckonbknx Tem. MNMytaetcs B
TepMUHaXx.

He moxeT oTBETUTb Ha Bonpoc 6e3
nomoLuun ak3ameHatopa. MHOroumMcneHHole
rpybble owmnbku.

He noHnmaeT ycnosue 3agaydn, He MOXET
npeanoXnTb BapuaHTbl pelieHns. He 3HaeT
CBOWCTB BellecTB. He MmoxeT HanucaTtb
ypaBHEHNA peakunii.

2 (HeygoBMNEeTBOPUTESBbHO)

HenoHnmaHue 3agaHHoOro Bonpoca.
He noHnmaeTt ycnosue 3agaydun, He MOXeT




NPeAnoXuTh BapuaHTkl pelleHus. He 3HaeT
CBOWICTB BellecTB. He moxeT HanucaTb
Xummyeckume popmyrbl.

MonbITka cnUcbiBaHUS, NCMOMb30BaHNS
Hepa3peLlleHHbIX TEXHNYECKNX yCTpOVICTB
UM Norb3oBaHMe NOACKa3Komn apyroro
YyerioBeka.

5.2 TunoBble KOHTPONbLHbIE 3a4aHUA UIN UHble MaTepuanbl, Heo6XxoAuMbIe AN OLEeHKU 3HAaHUIN, YMEHUN,
HaBbIKOB U (MNK) onbiTa AEATENbHOCTU
5.2.1 Nepe4yeHb KOHTPONbHbLIX BONPOCOB

Ne n/n | DopMynnpoBKM BONpOCOB
Cemectp 1

1 Knaccudumkaums XuMn4ecknx coeanHeHnin. 3akoHbl XMMUN.

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

3 3aKoH 9KBMBanNeHToB.

4 KBaHTOBO-MexaHu4eckas mogernb atoma. Msotonebl.

5 ATOMHbIEe opbuTanu. KeaHTOBble Yncna. QNEKTPOHHbIE  KOHMUrypauumn atoma.

6 Mopspok 3anonHeHns atoMHblx opbutanei. MpuHumn Maynu. Mpasuno N'yHaa. MNpasuno KneykoBckoro.

7 OneKkTpooTpmuaTenbHOCTb aTOMOB. Pasamepbl aTOMOB 1 MOHOB. QHeprust MoHn3aumm. CpoacTBO K 3NIEKTPOHY.

8 Mepuogunyeckunin 3akoH. MNMepuogunyeckasn cuctema xummyecknx anemeHTos [1. . MeHgeneeBa. CBA3b CBOMCTB
3NEMEHTOB U UX Nonoxexus B MNepnognyeckon cucteme co CTPOEHNEM 3NEKTPOHHbLIX 000N0YEK aTOMOB.

9 OCHOBHbIE TUMbI XUMUYECKOW CBA3N N €€ XxapakTepucTukn. oHHas cBasb. CTpoeHne 1 CBOMCTBA NPOCTENLLMX
MOJIEKyIT.

10 KoBaneHTHasi cBsisb. MeToq BaneHTHbIX cBA3e. MeToa MOneKynsipHbix opbuTtanei.

1 Mbpuansauusa atoMHbIX opbutanein. Metannuyeckas ces3b. BogopoaHas cBsiab.

12 TepmognHammka xmummyecknx npouecco. OCHOBHble TepmoguHammnydeckue pyHkummn. 3akoH Necca. Jk30- n
3HOOTEpPMUYECKMNE peakunn. BTopoe Hayano TepMmoanHaMumKku.

13 OK30- 1 9HOOTEPMMYECKME peaKkumn. BTopoe Havyano TepmMognHamMmKku.

14 OHTponusa. SHeprus M'mbbca. TepmoanHaMUYECKas oLieHKa XMMUYECKUX peakLnii.

15 XvMunyeckast KuHeTuka. [OMoreHHble 1 reteporeHHble peakumn. CKoOpoCTb XMMUYECKOW peakumnn n eé
3aBMCUMOCTb OT KOHLIEHTPaLUW pearnpyroLimx BelecTs 1 Temnepatypbl. [Mpasuno BaHTt-INodda.

16 KoHcTaHTa ckopocTu xmuMmudeckon peakumn. KatanusaTtopbl. Katanutuyeckme peakumu.

17 OHeprus aktueaummn. YpasHeHune C.AppeHuyca.

18 ObpaTtumble peakumm. Xummyeckoe paBHoBecue. KOHCTaHTa XMMUYECKOro paBHOBECHS.

19 CwmeLeHmne xnmudeckoro pasHoBecus. MNMpuHumn Jle-LaTenbe.

20 PacTteopbl. O6LUMe cBONCTBA pacTBOPOB. MI3aMeHeHMe TepMoanHaMUYecknx yHKUMIA NpY pacTBOPEHUMN.
PactBopumocCTb.

21 MmppaTHas Teopusa pacteopoB [1.M. MeHgeneea. TennoBbie 3¢hdeKkTbl Npy pacTBOPEHUN.

22 Cnocobbl BblpaXkeHUs1 KOHLEHTpaLUn pacTBOPOB.

23 CaolicTBa pa3baBneHHbIX pacTBOpPOB HeanekTponuToB. Ocmoc. OcmoTnyeckoe agaerneHune. 3akoH BaHT
lodbdpa. MNoHwxkeHne gaBneHnst HacbILWEeHHOro napa Hag pacTBopoM. 3akoHbl Payns.

24 Teopusa anekTponuTuyeckon anccounaummn. NpuymHel OTKNOHeHMs oT 3akoHoB Paynsa n BaHTt MNodhda B
pacTBOpax 3MeKTPONnUTOB.

25 CTteneHb anekTponuTuyeckon anccoumauun. KoHctaHta guccoumaummn. 3akoH pasbaeneHunst Octeanbaa.

26 CwunbHble n cnabble anekTponutel. CTyneH4aTtasn guccoumanms crabblix SNeKTponmToB.

27 Kucnotbl, Conn, OCHOBaHUSA C TOYKM 3PEHNSI TEOPUM SNEKTPONTMTUYECKON anccoLmaumnu,

8 Ouccoumauusa Bogbl. loHHOe npousBeaeHue Boabl. BogopoaHein nokasartens. MHavkaTopbl. BydepHblie
pacTBOpbI.

29 MpounsBeaeHne pacTBOPUMOCTH.

30 M'moponus conewn. PasnuyHele cnydaun rugponusa. Heobpatumbliii rmaponums.

31 KncnoTHO-OCHOBHbIE CBOMCTBA BeLEeCTB. VIOHHbIE peakunn B BOAHbIX pacTBopax. [maponms conen.

32 KomnnekcHble coeamHeHus. KoopanHaumoHHaa Teopust BepHepa.

33 O6pasoBaHue n CTpoeHMe KOMMIEKCHbLIX COEAMHEHUI.

34 lMoBeneHne KOMMNNEKCHbLIX COEAMHEHWI B pacTBOpax. [unccoumanmsa KOMMMIeKCHbIX coeauHeHu. NMpoYHOCTb
KOMMJIEKCHbIX MOHOB M KOHCTaHTa HECTOMKOCTH.

35 OKucnMTenbHO-BOCCTaHOBUTENbHbIE peakumn. BaxkHenwme oknecnutenu n socctaHoButenu. Tunel OBP.

36 CoctaBneHue ypasHeHun OBP.




SﬂeKTpO,D,HbIe noTteHuuanbl MeTanmos. CTaHLI,apTHbIﬂ 3ﬂeKTpO,D,HbIIZ noteHuyunan. ypaBHeHMG HepHCTa. Pag

37 CTaHO4apTHbIX 3NEeKTPOLHbIX MOTEHLManoBs.

38 XUMMYECKUE UCTOYHUKN TOKA. [ManbBaHUYECKUN aneMeHT. AKKYyMYNATOpPbI. TOMANBHbLIE 3NIEMEHTHI.

39 OnekTponu3a. CyLWHOCTb aNeKTponuaa. AneKTponns pacTBopoB 1 pacnnasoB. 3akoHbl apages. MpumeHeHus
aneKkTponm3aa.

40 Kopposus metannos. Buabl Koppo3un. Xumnyeckas Kopposus. ArnekTpoxummudeckas kopposus. Metoabl
3aLUNTbl OT KOPPO3UMU.

Cemectp 2

41 Bogopog. MNonoxeHune B Neproguyeckon cuctemMe U CpaBHEHME C rarnoreHamu 1 LWenoYHbIMU MeTannamu.
Mony4yeHue B Nnabopatopum N NPOMbILLIEHHOCTMU.

42 Mpapuabl Bogopoaa, Ux knaccugukaums no Tuny XMMMYeCcKon CBA3MK.

43 Kucnopog. [MonyyeHune B nabopatopun U NPOMbILLNEHHOCTN. XMMUYECKNE CBOWCTBA.

44 OnekTpoHHOe cTpoeHue kncnopoaa. OkncnuTensHble CBOMCTBA. AnnoTponus.

45 O30H 1 ero ocobeHHocTH.

46 Okcunabl anemeHToB. Mx knaccudmkaums.

47 XKecTkocTb Boabl (NOCTOSAHHAA U BpemeHHas). Ee ycTpaHeHue.

48 Mepekuck Bogopoaa. OKMCNNTENBHO-BOCCTAHOBUTENbHbBIE CBOMCTBA NEPEKMCU BOOOPOAA.

49 ["anoreHsl. [poMbIwnNeHHbIE MeTOAbI NOyyYeHusa Topa, xnopa, 6poma, noaa.

50 OnekTpoHHOe cTpoeHue ranoreHoB. OKUCNUTENbHbIE CBOWCTBA rafioreHoBs.

51 B3anmopgencTteue ranoreHoB ¢ BOAOPOAOM.

52 "anoreHoBOAOPOAHbIE KMCAOThI. VX nony4YeHne n csoncTsa.

53 CoeaunHeHUs ranoreHoB C NONOXUTENbHLIMU CTENEHAMU OKUCTNIEHUS.

54 CaoWncTBa xnopa B CpaBHeHUM ¢ MogomM 1 6pomom. Xnopo-, 6pomo- 1 KogoBOAOPOAbI.

55 Cepa. Xvmu4yeckue cBoncTBa cepbl. CXoACTBO U pa3nunyne B CBOMCTBaX COEANHEHUI Cepbl U XpoMa.

56 OneKTpoHHOEe CTPOoeHne cepbl. XMMUYecKme CBONCTBA.

57 CepoBopopog. Cynbduasl metannoB. BocctaHoBUTENbHBbIE CBONCTBA CEPOBOAOPOAHON KUCIOThI.

58 Oxkcuabl 1 kMcnoTbl cepbl. CepHas KMCnoTa, ee CBONCTBA Y NPUMEHEHME.

59 A30T. [NonyyeHne n npumeHeHwue. MNMpobnema cumkcaunm atmocepHoro asora.

60 Ammuak. XvuMmmnyeckne CBOMCTBA, MNOMyYeHNe NpuMeHeHue.

61 Mmppa3sunH. AsoTUcToBOLOPOAHAA KUCnoTa. A3uabl MeTansos.

62 Okcmabl u KMCNoThbl a3oTa. A30THasi KMCIoTa U ee OKUCNUTErNbHbIE CBONCTBA.

63 docdop. AnnoTtponus. Muapnabl ocdopa.

64 Oxkcmabl u kncnoTbl ocgopa. PoctopHbie yaobpeHns.

65 Okcunabl Mbllbsika U cypbMbl. X aMdoTepHbIN XxapakTtep.

66 Yrnepog. Kpemuuin. CTpoeHne anekTpoHHbIX o6onoyek. CTENEHN OKUCHEHUS.

67 Oxkeunabl yrnepoga. Knucnotbl yrnepoaa. KapboHathl.

68 Oxkeugbl kpeMHus. Keapy,. KBapueBoe cTekno.

69 PacnpocTtpaHeHHOCTb U qaop[vla HaxoXgeHus antoMuHmns B npupogde. CBOWCTBA, NofyyYeHne u npuMeHeHne
antoMUHUA N ero COegUHEHNN.

70 OnemeHThl |A rpynnel. MNonyyeHne, B3aumogencteue ¢ Bogon. OKeuabl, NepoKCUabl U TMAPOKCUAbI LLENOYHbIX
MeTanmnos.

71 Megb. MeTtannyprus mean. XapaktepucTmka XMMUYeCKUX CBOMCTB.

72 LinHk, kagmuia, pTyTb. OKCAbl M TMOPOKCUAbI LIMHKA.

73 Moarpynna tutana. Okcugpl, rmapokcuabl, aMmgoTEPHOCTb.

74 Xpom, monnbaeH, Bonbdpam. MonyyeHue. NpumeHeHre. Baaumogencteme ¢ KUCnoTamu.

75 Okcumabl n rMapoKkcuMabl XxpomMa. XpomoBasi U XpoMUcTas KUCMAOThI.

76 PaBHoBecue xpomat 1 guxpomat MoHoB. OKncnuTenbHbIe CBOMCTBA XPOMAaTOB M AMXPOMAaTOB.

77 MapraHeu,. MonyyeHne, xumMn4eckme cBoncTBa.

78 CoeanHeHnsa mapraHua ¢ pasnn4yHon cTeneHblo okmcrneHms. OKUCNUTENbHbIE CBOMCTBA NepMaHraHaToB.

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

5.2.2 TunoBble TeCcTOBbIe 3aAaHNA

He npeaycmoTpeHo

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

BapuraHTbl TMNOBbLIX NPAKTUYECKMX 3a4aHUN HAXOASATCA B NPUIOXeHUN K gaHHon P




5.3 MeToauyeckue matepuansi, onpeaensiowme npouenypbl OLeHUBAHUA 3HAHUIN, YMEHUI, BageHuin (HaBbIKOB

1 (Mnun) npakTnyeckoro

onbIiTa AeﬂTeﬂbHOCTVI)

5.3.1 Ycnosus gonycka oGy4aloLerocsi K NpoMeXyTo4HOW aTTecTaluu M NopsaaokK NMMKeMaaLmMm akageMmyeckon

3a40J1XKeHHOCTU

lMpoBeaeHVe NPOMEXYTOYHOM aTTecTaumMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHLIM aktom CI6IMYMTA
«[lMonoxeHne 0 NpoBeAeHNM TEKYLLEro KOHTPOMS YCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn obydatoLLmxcsa»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOM aTTecTaumMu nNo AucuUnsiMHe

YcTHas +

MucbmeHHas

KOMI'IbiOTepHOG TecTupoBaHune

5.3.3 Ocob6eHHOCTHM NpOBeAEHUs NPOMEXYTOYHOW aTTecTauum No ANCUUNIINHe

* BO3MOXHOCTb MONb30BaTbCA CMPABOYHbIMM Tabnvuamu, KanbKynsTopoM;
* Bpems Ha nogrotoBky oTBeTa no 6unety 60 MUHYT.

NHas

6. YYHEBHO-METOOAMYECKOE N UH®OPMALIMOHHOE OBECNEYEHUE OUCLUUNINUHDbI
6.1 YyebHasa nutepartypa

ABTOp |

3arnasve

MN3paTenbcTBO

| [loa wsgaHusa |

Ccblinka

6.1.1 OcHoBHas yyebOHas nutepartypa

MpuHByA H., SpHLWwo A.

Xumuns anemeHToB
(OnekTpoHHbIN pecypc) : B 2

Mocksa: JlabopaTtopus

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

T.T.1/nep. caHrn. — 4-e M 2018 short=1&productid=3
nsgadue (an.). — (Jlyvwwn SHaHu 73242
3apy6exHbli y4eBHUK)
MpuHByA H., SpHWo A. | Xumua anemeHToB https://ibooks.ru/read
(BneKkTpoHHLIN pecypc) : B 2 ] ing.php?
T.T. 2/ nep. c aHrn. — 4-e Mocksa: na6°PaT°pMﬂ 2018 short=1&productid=3
n3ganue (an.). — (Jlyywwmn 3HaHn 73243
3apybexHbli y4eBHUK)
N'ypos A.A. n gp. Xumus : y4ebHuk ans https://ibooks.ru/read
BbICLLMX y4eBHbIX 3aBeaeHun | Mocksa: MITY um. H.3. 2017 ing.php?
BaymaHa short=1&productid=3
64009
6.1.2 lononHuTenbHasa y4ebHasa nutepartypa
Boctpukoea, I'. 1O. Xumus . http://www.iprbooksh
Mockea: Ain Nu Ap Meana 2021 op.ru/108354.html
Ckopuk, H. A, HeopraHnyeckas xmmus: Tomck: Misgatenbckun http://www.iprbooksh
Bopurno, I1. ., nabopaTopHble, Jom Tomckoro 2018 op.ru/109048.htmi
KopoTtyeHko, H. M. cemMuHapckue 1 rocy4apCTBEHHOro
npakTnyeckme 3aHatus. 1.2 yHVBeEpcuTeTa
PaamaHoBa, B. E. Xumus TiomeHb: ManaTtensbcTBo 2019 http://www.iprbooksh
«Tutyn» op.ru/107613.html
Kupunnos B. B. TeopeTnyeckne OCHOBBI c n 6vor- http://publish.sutd.ru/
TEXHOJTOrMM HEOPTraHNYECKNX a%%%f;ﬁf;. ypr- 2020 tp_ext_inf_publish.ph
BelecTs A p?id=2020290
Mudtaxosa, H. LL., O6Lwas n HeopraHnyeckas KaszaHb: KazaHckuit http://www.iprbooksh
Metposa, T. 1. xumus. Teopusa n npakTmuka HaLMOHaNbHbIN op.ru/109527 .htmi
nccnenoBaTenbCKUm 2019
TEXHOOMMYECKNI
yHVUBEpcuTeT
lNycesa, A. 9., HeopraHnyeckas xmmus: E 6vor- http://www.iprbooksh
banawuna, I1. U., XUMUS S-, p- U 3d-3rEMEHTOB MKaTep”H ypr- op.ru/106464.htmi
KoyeTtoBa, H. A., ;ﬂaTe”bCTBo 2018
ATtmaHckux, U. H., panbCckoro
Mycesoit, A. . yHMBepcuTeTa
Abpamosa E. C., Xumms. Xumnyeckasi http://publish.sutd.ru/
Boritoea H. B., KWHETUKA N XUMUYECKOE . tp_ext_inf_publish.ph
KonecHukoBa O. A., paBHOBecCUHe Cre.: CrerynTa 2017 p?id=2017636
MynbumH M. H
YpsigHukoBa, M. H., Xumusa B 3agadax u Tambos: TambBoBCKUIA http://www.iprbooksh
YpsigHukos, A. A. YNPaXKHEHUAX: B 2 YacTaX. rocyaapCTBEHHbI 2019 op.ru/109780.html

Y.1. O6bwasa un
HeopraHumyeckast Xumusi

yHuBepcuTeT nmenm I.P.
HepxaBunHa




Hectepos, A. A, Xummsa anemeHToB 14-i PocToB-Ha-[IoHy: http://www.iprbooksh
BasH, E. M., rpynnel (aTOMHbIE CBOWCTBA, WN3paTenbcTBo KOxHOro 2018 op.ru/87519.htmi
PbibanbyeHko, . B. XMMUSA NPOCTLIX BELLECTB U henepanbHoro

coeauHeHUN) yHuBepcuTeTa
LiBetkog, [. C., O6Lwas XMMuUs: OCHOBBI ExkaTepuHBypr: http://www.iprbooksh
AkceHoBa, T. B. XUMUYECKON TEPMOANHAMUKN WN3patenbcTBO 2017 op.ru/106469.htmi

N KUHETUKN: TEOPUSI 1 Ypanbckoro

ynpaxHeHus yHUBepcuTeTa
Ckopuk, H. A., HeopraHnyeckas xmmusi: Tomck: Miagatenbckuin http://www.iprbooksh
Bopwuro, J1. 1., nabopaTopHble, Jom Tomckoro 2018 op.ru/109047.htmi
KopoTueHko, H. M. ceMmmnHapckue un rocyAapCTBEHHOro

npaktTuyeckme 3aHatua. T.1 yHUBepcuTeTa
Bacunesckas, E. U., HeopraHnyeckast xumus ) . http://www.iprbooksh
Ceuko, O. U, Muck: Pecnybnukaxckuit 0p.ru/93429.html
LeBuosa, T. J1. MHCTUTYT 2019

npodeccnoHanbHoro
obpasoBaHus (PUMO)

AbpamoBa E. C., Xumus. Teopus http://publish.sutd.ru/
BontoBa H. B., 3NEKTPONIUTUYECKON ) tp_ext_inf_publish.ph
KonecHukoBa O. A., anccouuayumn. NoHHble Cr6.: CN6rynTA 2017 p?id=2017634
MynbumH M. H peakuuun. N'maponus conen

6.2 MNepe4yeHb npodeccMoHanbHbIX 6a3 AaHHbIX U MH(OPMALMOHHO-CNPABOYHbLIX CUCTEM

1. IHpopmaLmoHHas cnctema «EamMHoe okHO JocTyna K obpasoBaTesibHbIM pecypcamy [ONeKTPOHHbIN
pecypc]. URL:http://window.edu.ru/.

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

3. OnekTpoHHasa bubnunoteka yyebHbix nsgadun CreryrnTa: hitp://publish.sutd.ru

4. EAnHbIA nopTan MHTEPHET TeCTUpoBaHMA B chepe obpa3oBaHust [DNEKTPOHHLIN pecypc].
URL:http://www.i-exam.ru/.

5. Matepuansl MHdopmaunoHHo-obpasoBaTenbHOW cpeabl 3ao4Hon dhopMbl 0bydeHus CM6IMYNTA
[OnekTpoHHbIn pecypc]. URL:http://sutd.ru/studentam/extramural_student/.

6.3 MNepeyeHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHsAeMoro NporpamMmmHoOro oéecrnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnncaHue maTepmanbHO-TEXHUYECKOMN 6a3bl, HEO6XoAMMOW ANA ocyLlecTBNeHNA obpa3oBaTenbLHOro
npouecca no gucumnnmHe

NaGopaTopHble 3aHATUS CO CTyAeHTaM1 NPOBOAATCA B CreuuanuanpoBaHHbIX MoMeLLeHUsxX kadeapsl,
060pYyA0BaHHBLIX XMMUYECKOW MOCYA0N, XMMUYECKUMU peakTUBamu, UamepuTenbHbIMK Npubopamu (TepMomeTpbl, pH-
MeTpbI, BECbI), ANCTUINNATOPOM, CYLUMIbHBIMU LWKadamu, MydernbHON NeYbio, KOMNbITEPOM.

AyauTtopus OcHalleHne

MynbTuMeauiiHoe obopyaoBaHue, crneLmanuanpoBaHHas mebenb, JocKa
JlekumoHHas Y A pyA 4 P A
ayantopus

CneumnanuampoBaHHasa Mebernb, focka
YyebHasi aygutopusi




MpunoxeHue

paboueii nporpammbl AucumnnuHbl ObLias u HeopraHnyeckas XuMust

HaumeHosaHue OUCuUﬂﬂUHbI

no HanpasneHunto nogrotoBkn _18.03.01 Xummnyeckasi TEXHOIOIUS

HanmeHoBaHue Or1 (npoduns): _ Xummyeckas, 61Uo- 1 HAHOTEXHOMNOIMN BOIOKHUCTbLIX MaTepuanos

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

:;il YcnoBusl TUNOBLIX NPaKTUKO-OPUEHTMPOBAHHbLIX 3a4aHun (3agad, KencoB)

1. Hanuwwte hopmynbl KUCAOT, aHrMApMAaMN KOTOPbIX CRYXaT : a. OKkcuA a3oTa
(1,) b. okeung umpkonus (IV). Hanvwumre Ha3BaHmMa 3TUX KUCMOT, a Takke
dopmMynbl U Ha3BaHWS UX COMEN C Kanmem u MarHuem.

2. Macca akBvBaneHTa xnopuga xenesa (Ill) B peakumm co wwenoybo coctaBuna
81,2 e. Onpepenute, Kakoe coeguHeHne obpasoBanocs.

3. MN306pasnTe aneKkTpoHHYIo KOHUrypaumio atoma anemeHTta Ne26. Onpegenute
No 3aNeKTPOHHON KOHUrypaLmm, B kKakom nepuoge, rpynne, noagrpynne
HaxoauTcs anemeHT Ne26. CpaBHUTE Baluy BbIBOAbI C MOMOXEHWEM 3TOrO
anemeHTa B [lepuogunyeckon cnucrteme.

4. WNcnonb3ysa metog MO anpegenute nopsaok CBA3WM Mexay atomamum B moHe CF-
N BO3MOXXHOCTb CYLLECTBOBaHMS 3TOr0 UOHA.

5. | Onpegenute KONMYECTBO Tenna, Bbiaenstoweecs npu cropadun 150 7 aTunexHa
(H.y.).

6. Kak nameHutcsa ckopoctb peakuun 2NO + Oz = 2NO2 npu yMeHbLUEHUN
nasnexus B 5 pas?

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

8. N3 coneit Na2HPO4, NaH2PO4, NasPO4 BbiGepuTe Hanbonee
rMaponun3oBaHHyo, AN HEe HanNuWnTe peakumio rmaponunsa n ykaxure
XapakTtep cpegpl.

9. Onpegenute pH 0,003M pacTtBopa yrnekucnoro rasa B BOAE.

10. | Ckonbko xniopuaa Kanusi U CepHON KUCNOThbl TpebyeTcs Ansa nonyyYeHus 7 Kr
36%-01 consiHow KMCNOThbI, eCcrny NoTepu coctaBnsaoT 5%7?

11. | OnpeaenuTb Maccy nupuTa, cogepxawero 65% FeS2, Heobxogumoro ans
nonyyexus 150 kr 96%-o CepHOM KNCMNOTbI.

12. | Kakon 06bem ammmaka MOXHO nony4nTb u3 1 kr so3gyxa?

13. | K pacTtBopy, coaepxaiiemy 15 r ruapokcunaa Hatpust gobasunm 8,15 r POCls.
Kakue BellecTBa 1 B KakOM KONMYECTBE MMEHOTCH B MONyYMBLUENCSH CMEeCn?

MpunoxeHune
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