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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 NPUHLMIMNBI B3aUMOLENCTBUS BELLECTB U MEXaHM3Mbl XMUYECKNX MPOLIECCOB;

* NokasaTb 0COGEHHOCTN CBOWCTB COeAUHEHUIA Pa3NNYHbIX KNaccoB

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 AUCLUNNUHDbI

OlNK-1: Cnoco6eH yunTbiBaTb COBPEMEHHbIE TEHOEHLMWN Pa3BUTUA TEXHUKU U TEXHOJOMMIN B 06nacTn TexHocdepHomn
6e30nMacHOCTU, U3AMEPUTENBLHOWN U BbIYUCTIUTENTbHOM TEXHUKU, MHPOPMaLMOHHbLIX TEXHOJOMMIN NpU peLueHnm
TUNOBbIX 3a4ay4 B 06nacTy npoceccMoHanbHOM AeATeNIbLHOCTU, CBA3aHHOM C 3alMUTON OKpYXKatloLlen cpeabl U
obecneyeHnem 6e30NacHOCTM Yel0BEKa;

3HaTb: TeopeTnveckmne OCHOBbI obwen n HeOpFaHMLIeCKOVI XUMUN, NOHNUMaTb NPUHUKUIMNbI CTPOEHUA BELECTB, pa3yindHble TUMbl
XUMWYECKOWN CBA3N, TepMoanHamMmmnyeckmne beHKLWIVI, no3ponidarwme CyanTtb 0 BO3IMOXHOCTU NPOTEKaHUA XUMNYEeCKUX npoueccoB

YMeTb: BbINOSIHATbL OCHOBHbIE XUMUYECKNE onepauuun, ucnomnb3oBaTb XMMN4YeCKMe 3akOHbl, TepMognHaMn4eckne crnpaBoYHble
[aHHbIE N KONMYeCTBEHHbIE COOTHOLLEHUST 0bLLEN 1 HeOpFaHI/I‘-IeCKOIZ XUMUnN anga pelueHna ﬂpO(beCCVIOHaI'IbeIX 3agad

Bnapetb: TeopeTnvyeCkumMmmn metTogamum onncaHma CBOWCTB MPOCTbLIX U CITOXHbIX BELLEeCTB Ha OCHOBE 3JIEKTPOHHOIO CTPOEHUA UX
dTOMOB U MOJNOXXEeHNA B nepVIOD,W-IeCKOVI cuctemMe XMMM4YeCKux anemMeHToB, dKCnepnMmeHTarnbHbiIMK MeTO4aMn onpeneneHns
q3VI3VI‘-IeCKVIX N XMMNYECKNX CBOUCTB HeOopraHn4eCcKkux coefuHeHnn

3 PE3YJIbTATbI OBYYEHUA NO AUCUUNNUHE

KoHTakTHas
paboTa

CP MHHoBAaL,

Ro. | Mas. | (sacw) | ZoPVE
(vacel) | (wachbl)

HaumeHoBaHuWe 1 cogepxaHue pasgenos,
TEM U y4eOBHbIX 3aHATUN

Cemectp
(kypc gnsa 3A0)

Pasgen 1. Knaccudukauusa HeopraHu4eckumx
BELLECTB

Tema 1. Xumus Kak Hayka O BellecTBax u nx
npespaLleHnsax. Mecto xumun B cucteme
€CTEeCTBEHHbIX, HayK. KpaTkuin uctopmyeckmi
OYepPK PasBUTUA XUMUYECKON HaYKMN.
Passutne xumnmn B Poccun. 3HayeHne xmmmm
B Pa3BUTUN NPON3BOAUTENBbHBIX CUI 8
obuecTBa 1 B CO34aHMM HOBbIX MaTepuraros.
Pornb XxvmMun B TEKCTUNBHOM N NErkomn
NPOMbILLIIEHHOCTU. XuMndeckas oopma
aBwkeHns matepun. Cea3b maTepum u
OBWKEHUS.

Tema 2. QuddepeHumaumnsa n nHTerpaums
XUMUYECKMX HayK.

Knaccudmkaums HeopraHn4eckmx
COEINHEHUI: OKCUObl, OCHOBAHWS, KACIOThI, 0,5 1 8 ra
conu.

JlabopaTopHas pabota "Knacchl
HeopraHM4yecknx coeanHeHnn".




Paspen 2. CtpoeHue BewlecTBa

Tema 3. KonuyecTtBeHHble pacyeTbl
peareHTOB. ATOMHas Macca 1 MaccoBoe
yncno n3otonoB. OTHOCUTENbHBIE
MOJIEKYSIPHbIE MacChl BELLECTB. YpaBHEHNE
MeHgeneeBa-KnanenpoHa. Onpegenexuve
MOJEKYNSAPHbIX MacC ra3oobpasHbIX
BeLlecTB. 3akoH ABoragpo v criegcrene u3
Hero. Yucno Asoragpo. NoHaTtue "monb".
JlTabopaTopHasi paboTa "OnpeaeneHne
MOIEKyNsipHON Macchl AMoKcuaa yrnepoaa”.
3aKoHbl cTeXnomeTpun. 3aKoH COXpPaHEHMS
MaTepun. 3aKOH NOCTOSIHCTBA COCTaBa.
3aKkoH NpoCTbIX KpaTHbIX OTHOLLEHWIA.
MonsipHble Maccbl 3KBUBaNEHTOB 31IEMEHTOB
1 BeLLecTB. 3aKOH 3KBUBArEHTOB.
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Tema 4. CtpoeHue BewecTa. CTpoeHue
aToma.

Wccneposanus, npegwecTByoWmMe CO34aHuNI0
COBPEMEHHOM TEOPUM CTPOEHUS aToMa:
OTKpbITWE 3MEKTPOHA, OTKPbITNE
paaMoaKkTMBHOMO pacnaja 351eMeHTOB.
CtpoeHune aTtoma. PaboTbl Pesepdopaa no
nccneaoBaHUIo paccesHUs a-yacTtuy,
BelwlecTtBaMu. Mogenb atoma rno
Pesepdopay, HeCoCToATENBHOCTL 3TON
mMoaenw.

OnTnyeckme cnekTpbl aneMeHToB. CnekTp
Bogopoaa (cnekTpanbHble cepun banbmepa,
JlavimaHa, MNaweHa, MNdyHaa). KsaHToBbLIN
XapaKTep MOroLWEHUS U U3NYyYEHUS SHEPTUN.
YpaBHeHue lNnaHka.

Teopusa cTpoeHnsa atoma bopa. NocTtynatbl
Bopa.

[MoHATHE O KBAHTOBOW MeXaHuKe.
KopnyckynsipHo-BOnHoBas npupoga
3MNeKTpoHa.

YpaBHeHve ae bponnsa. CooTHoLeHNe
HeonpepeneHHocTel 'en3eHbepra.
KBaHTOBOMeEXaHMYeckoe 0b6bsCHEHME
CcTpoeHus atoma. KBaHTOBbIE YMchna.
ATOMHbIE OpOUTaNM, MHOrO3MEKTPOHHbLIE
atoMbl. CTpoeHue aneKkTPOHHbIX 060no4Yek
atomosB. [MpuHumn Maynu. Mpasuno MNyHaa.
MpaBnno Kne4vkoBcKoro.

Tema 5. lNepnognyecknin 3akoH
O.M.MeHngeneeBa 1 anekTpoOHHOE CTPOEHne
atomoB. OTKpbITUE NEPUOMNHECKOrO 3aKOoHa
O.W.Mengeneesa. lNepnognyeckuin 3akoH
[O.M.MengeneeBa kak OCHOBa pa3BUTUS
€CTEeCTBEHHbIX HayKk. CoBpeMeHHas
dopmMynnpoBKa NepMoaNYECKOro 3akoHa.
Mepuroanyeckas cuctema a51EMEHTOB U ee
CBS13M CO CTPOEHMEM aToMa.
MocnegoBaTenbHOCTL 3aMNOfTHEHMS
3MNEKTPOHHbIX 0bornovek aTomoB. CTpykTypa
nepnoanyeckon CUCTEMbI: Nepuoabl, rpynnbl,
nogrpynnel. MameHeHne CBONCTB B
nepnognyeckon cucteme (BepTmkarnbHas,
ropu3oHTanbHasi U guaroHanbHas aHanorum).
Pagnycbl aToMOB 1 MOHOB. QHeprusd
NOHM3aL MM aTOMOB, CPOACTBO K 3JIEKTPOHY,
ANEKTPOOTpPULATENBHOCTL. NepcneKkTuBbI
pa3BUTUS NEPUOLNHECKON CUCTEMDI.
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Tema 6. Xummnyeckasi CBsi3b U CTPOEHME
MOJIEKyI.

VcTopusa passBuTtusa npeacraBneHnin o
BaNEHTHOCTU N NPUPOLE XMMUYECKON CBA3N.
KonmyecTBeHHblE XapaKTepUCTUKN
XUMMYECKOW CBA3W: ONMHA CBA3N, SHEPTUS
CBS13U, BaI€HTHbIE YITbl.

KoBaneHTHas cBs3b. CBOMCTBA KOBANeHTHON
CBS13U: HaCbILWAeMOCTb, HaNpPaBIIEHHOCTb.
MeToa BaneHTHbIX cBs3ei. [1Ba mexaHn3ama
obpasoBaHus cBA3n. [MOpuaM3aums aToOMHbIX
opbutanen. Tunbl rmbpuansauun.
JlokannaoBaHHasa 1 HeNnokanM3oBaHHas
CBSA3N.

OCHOBHbIEe NONOXeHUst MeToaa
MornekynsipHbix opbutanen (MO) Ha npumepe
npoctoro metoga MO Xiokkens.
CesasbiBatoue n paspbixnsgowme MO.
MpumeHeHne metoga MO k monekynam,
00pa3oBaHHbLIM M3 aTOMOB 3JIEMEHTOB
nepBoro 1 BTOPOro NepnoaoB CUCTEMBI
anemeHToB. CpaBHeHne metogoB BC n MO.

Tema 7. MexxmonekynsipHoe
B3aMMOAENCTBME.

OneKTpocTaTMyeckoe B3anmoaencTamne
Monekyn. [lncnepcnoHHoe, opueHTaumMoHHOEe
N MHOYKLUMOHHOE B3anMOLENCTBNE MOJIEKYIT.
[loHOpHO-aKUeNTopHOEe B3anMOAENCTBUE.
BoaopogHas ceaAsb. BrnvsHmne sogopogHom
CBs13M Ha PM3MKO-XMMUYECKNE CBONCTBA
BELLIECTB.
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Tema 8. KoHgeHcupoBaHHOEe COCTOSAHME
BelllecTBa.

ArperaTHoe COCTOsSIHME Kak NposiBrieHne
B3aMMOAENCTBUIN MexXay YacTuuamm
BellecTBa. Kpuctannnyeckoe coctosHune
BellecTBa. /loHHasa, aToMHasa u
MOJSEKYNSIPHAsA KPUCTaNNIMYECKNEe peLLETKH.
MeTannun4yeckas cBa3b. [1pOBOAHMKM,
NonynpoBOAHWKN U OUSMNEKTPUKN.

Pasgen 3. MNpeBpalleHne BeLLeCcTs

Tema 9. QHepreTnka XMMNYECKMNX NPOLECCOB.
BHyTpeHHsi 9Heprus n aHTanbnusa. OK30- 1
3HOOTEPMUYECKNE PEAKLUN.
TepMmoxummnyeckne ypaBHeHus. Tennosble
appekTbl pasnmyHbIX NPOLLECCOB.
CraHpgapTHble TennoBble adhdekTbl. 3aKoH
"ecca v cnepcteusi U3 Hero. Mpumepbl
npuMeHeHus 3akoHa ['ecca Ans BblMUCNEHNS
Tennot obpasoBaHUs BELLECTB.
SQHTaNbMUNHBIX XapaKTEPUCTUK Pa3fINYHbIX
npoueccoB (06pa3oBaHnsa, cropaHms 1 T.4.).
MoHaTne 06 sHTponun. CTaHgapTHbIE
3HTpONMK. IameHeHne sHTponun B
pasnmn4yHbIX Npoueccax. QHTPOMUS U
nepuoanyeckunin 3akoH. MNMoHatue o6 aHeprum
'mb6ca n ee n3meHeHne Kak Mepbl
peaKLMOHHbIN CMOCOBHOCTU. QHTaNbMUAHBIN
N SHTPOMUIAHLIN haKkTOpPbl NPOLECCOB.
TepmoamHamuyeckasi oLeHka BO3MOXHOCTM
npoTekaHusi npoLiecca.

0,5
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Tema 10. XuMmmnyeckasi KUHETHKA.

CkopocTb peakumm. CKOpoCTb peakumm B
FTOMOTEHHbIX U FeTEPOreHHbIX CUCTEMAX.
3aBMCMMOCTb CKOPOCTU XMMUYECKON peakLmm
OT pas3nuyHbIX akTopoB. 3aKoH AeNCTBUS
mMacc. KoHcTaHTa ckopocTu. MonekynsapHoCTb
N NOpsAOK peakumn. 3aBUCUMOCTb CKOPOCTU
peakuuun oT Temnepatypsbl. [paBuno BaHT-
lNodda, ypaBHeHne AppeHunyca. MNoHsaTre 06
aKTUBMPOBAHHOM KOMIIEKce. QHeprus
akTuBaumu. LlenHble peakunn. PaboThbl
H.H.CemeHoBa 1 H.M.OmmaHyans.
OcobeHHOCTY KaTanUTUYEeCKUX NPOLECCOoB.
["OMOreHHbIe U reTeporeHHbIe NPOoLECChI.
OnemeHTbl TEOPUU KaTanmaa.

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

Tema 11. XXummndeckoe paBHoBecHe.
HeobpaTtumble n obpatmMbie NPOLLECCHI.
OunHamunueckoe paBHoBecue. KoHcTaHTa
paBHOBECUS B TOMOIE€HHbIX U FeTePOreHHbIX
cuctemax. CBA3b KOHCTaHTbI paBHOBECUS C
n3meHeHnem sHeprum 'Mb6oca B peakumu.
CwmeLLeHre paBHOBECKSI NPU N3MEHEHUN
ycnosui. MpuvHUMN NpOTUBOENCTBUS
(npuHumn Jle-lWaTense).Mcnons3osaHne
3aKOHOMEPHOCTEN XMMUYECKON KUHETUKU U
ONHAMUYECKOro paBHOBeECUS Npu
COBEpLUEHCTBOBAHUM XMMMKO-
TEXHOMOrM4yecknx NpoLieccoB B
NMPOMBILLIIEHHOCTM U TEXHOJOTUSIX.

0,5
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Pasgen 4. [JucnepcHble cuctemMbl

Tema 12. OcHoBblI HPUINKO-XMMUYECKON
Teopun pactsopoB. CBONCTBa pacTBOPOB.
Knaccudumkaumsa gucnepcHbiX CUCTEM.
O6pasoBaHne UCTUHHbIX PACcTBOPOB.
M'mpopaTHas Teopus pacTBOpPOB
O.U.Menpeneesa. Tennosble addeKTbl Npu
pacTBopeHun. BnnsaHune TemnepaTypbl Ha
pacTBOPMMOCTb BeLLEeCTB. 3aBUCMMOCTb
pacTBOPMMOCTM ra3oB OT JABMEHUS.
MpaBuno NeHpu. BzanmHasa pactBOpMMOCTb
OBYX XugkocTen. 3akoH pacnpeaeneHus.
HeHachblLeHHble, HaCbILWEeHHbIE U
nepecbIeHHblE pacTBOPbI.

Cnocobbl BblpaXeHus1 KOHLLEHTpaLmm
pacTBOPOB: NPOLIEHTHas, MOnsipHas,
MonsnbHasi, HopMarbHasi, MOfNbHbIE JONN.
CeoiicTBa pa3baBneHHbIX pacTBOPOB
HeanekTponutoB. Ocmoc. OcmoTuveckoe faB
-neHue. YpaBHeHne BanTt-[odbda. [laBneHue
HacCbILLEHHOro Napa pacTBOpuUTens Hag
pactBopoM. 3akoH Payns. [NoBblweHne
TemnepaTypbl KNUMEHUs1 pacTBOPOB U
NMOHWXeHMEe TemnepaTypbl UX 3aMep3aHus.
O06YNMOCKONUYECKNIA U KPUOCKONMUYECKUIA
MeToAbl onpeaeneHns MOneKynspHbIX Macc
pPacTBOPEHHbIX BELLECTB.
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Tema 13. QnekTponuTuyeckas guccounaums
N NOHHbIE MPOLECCHI.

Teopusi aneKkTponMTMYEecKon anccoLmaymm
AppeHuyca. Ponb Monekyn pactesoputens B
npoLecce pacnaga 3nekTporMToB Ha UOHbI.
OnanekTpnyeckas NPOHULLAEMOCTb U
WOHM3MpYoLLLas CNOCOBHOCTbL pacTBOPUTENS.
CunbHble u criabble anekTponuTbl. CTeneHb
anccoumaummn. I3oToHmnyeckni
KoadppuumeHT. NprMmeHeHne 3akoHa
OENCTBYIOLNX Mace K pacTBopam
3NEKTPONMTOB. 3aKoH pa3baBneHus
OctBanbaa. BnuaHne ogHOMMEHHOro MoHa
Ha guccoumaunio cnaboro anekTponura.
KoHcTaHTa anccoumanmm cnabbix
anekTponuTtoB. CTyneH4aTas guccoumaums.
KaxyLiasacsa cteneHb guccoumnanmm CUnbHbIX
anekTponuToB. [oHATNe 06 akTUBHOCTW.
MoHaTue 06 noHHOM cune pacTeopa.
3aBMCMMOCTb KO3 ULMEHTA aKTUBHOCTM OT
WOHHOW cunbl pacTeBopa. VIoHHbIe peakyuu.
JTabopaTopHasi paboTa "/oHHble peakuun”.
YCnoBusi CMeLLLEHNS MOHHBIX paBHOBECUIA.
lMpounsBeneHns pacTBOPUMOCTM.
OnekTponuTuyeckasi AMCCoUMaLUsa 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 rmgponumaa.
HeobpaTtumbln rugponus.

CoBpemeHHas Teopus KUCMOT U OCHOBaHWN.
MpoToHHaga Teopus. KNCnoTbl 1 OCHOBaHUSA
no Jibtoucy. NoHATNE O XKECTKUX U MATKUX
KMcnoTtax u OCHOBaHMSX.

JlTabopaTopHasi paboTta "lN'vaponus conen”

0,5

10

ra




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”.

0,5
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Tema 15. KomnnekcHble COegNHEHUS.
KoopanHauunoHHas Teopus A.BepHepa u ee
passutne. KomnnekcoobpasoBarensb,
nuraHgbl, KOOPANHALMOHHOE YNCIIO
KomnrekcoobpasoBaTens, KoopaMHaunoHHas
€MKOCTb NnuraHaa. BHyTpeHHsI n BHELUHSISA
chepa KOMNIEKCHOrO COeANHEHNUS.

O6ume cBoNCcTBa KOMMMEKCHbIX COEAUHEHWUN,
nx Knaccmudukaumsa n HomeHknaTtypa.
N3omepurs KOMMMNEKCHBIX COEOUHEHUN.
BsanmHoe BnNusiHWMe nuraHaoB.
3aKOHOMEPHOCTb TPAHCBITUSIHUA MO
N.N.YepHsaeBy. XenaTHble COeANHEHUS, NX
ocobeHHocTb. O6bsACHEHE 00pa3oBaHMA U
CTPOEHNSA KOMMIIEKCOB C MOMOLLbIO
AMEKTPOCTAaTUYECKNX NpeaCcTaBNeHUN.
KBaHTOBOMEXaHMYeCKMEe METOAbI TPAKTOBKM
XUMUYECKOM CBA3N B KOMMINEKCHbIX
coegnHeHnax. MeToa BaneHTHbIX CBA3EMN.

BHewwHee u BHyTpI/IOp6MTaJ'IbeIe KOMMNJIEKCbI.

[MoHATME O TeopumM KpUCTannMYECKOro nons.
B3sanmHoe pacnonoxeHwe nuraHaos u
aTOMHbIX opbuTanen
KoMnnekcoobpasoBaTens B OKTa3gpu4eckom
1 TeTpas3gpuyecKoM nosne nuraHgos:
CMEKTPOXUMUYECKUIA pag, nMraHaos. Beicoko-
N HU3KOCMUHOBBIE KoMMnekckl. Okpacka
komnnekcoB. Bknag O.M.MeHgeneesa,
J1.AMyraeBa, U.N.YepHsaera, A.A.l'puHGepra,
FO.H. KyKyLUKMHa B XMMWNIO KOMMMEKCHbIX
COE€aMNHEHNN.

Ounccoumarma KOMNNEKCHbIX COeaUHEHU.
KoHCcTaHTa HECTOMKOCTM KOMMNEKCHOrO MoHa:
cTyneHyaTtas u obLias KoHCTaHTa. ®akTopsl,
BMMSIOLLME HA YCTONYNBOCTb.

0,5
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Pasgen 5. CeovicTBa anemeHToB rpynn |A —
VA

Tema 16. AnemeHTbl VA rpynnbl

A30T1. BogopogHble coeanHeHusa asoTa.

A30T B npupoae. lNonyyeHune ymctoro asoTa.
OHeprus guccoumaunm Monekyrbl 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".
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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). MonyyeHnue.
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 KpeMHMS, CUNMKaThbl.
Ctekna. 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".

10
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Tema 18. AnemeHThl IIA rpynnbl

bop, antoMuHuiA, rannuin, MHAWN, Tannuin.
MpupoaHble coeanHeHns 6opa. MNonyyeHne B
3aNeMeHTapHOM COCTOSHMM. [pumeHeHne
NPOCTOro BeLlecTBa.

O6Lwan xapaKkTep1ucTka XMMNYeCKuxX
ceonicTB. Bopugbl metannos. BopoBogopoab!,
0OCOBEHHOCTb CTPOEHWS UX MOJIEKY.
Bsanmopenctsue ¢ kucnopogom. Okema
6opa, 6opuaHble ctekna. Knucnotel 6opa.
AntomuHun B npupoge. Metannyprus
anoMuHus. MNprumMeHeHre B TEXHUKE.
Bsanmogencrtaue ¢ Kucnotamu u LWenovyamu.
Bsanmopgencteue ¢ KNCNoOpoaoM 1M okcuagamu
MeTannos. ANoMOTEPMUS.

Oxkcua antoMuHms. 'mapokeua, antoMmnHus, ee
aMmdoTepHOCTb. ANOMUHATHI.
AntomocunukaTsl, hapdop, kepamuka,
LEMEHTBI.

[ManoreHnabl antoMuHUS.

annun. Kpatkmne ceegeHus o6 nHanm m
Tannun. dusmyeckne n XmMmmnieckme
ceoncTtea. CpaBHEHME XMMUYECKMX CBONCTB
rannus, UHAus, Tannns co cBorMcTesamu 6opa
1 anoMuHug. Okeugpl U rMagpokeuapl.

Tema 19. AnemeHThl rpynn IA, IIA
Moarpynna nuTtus, noarpynna 6epunnus.
MpupoaHble coeauHEHNs 3aNeMEHTOB
noarpynnel MTus. MNMonyvyeHne WenoYHbIX
MeTanmnoB, Nx u3n4eckne CBOMCTBAa.
MpumeHeHue.

B3anmopelicteue ¢ Bogon. Bzaumoaencraeme
¢ kucnopogom. Okecunapl, Nnepokcuapl.
Mapokcnabl WenoYHbIX MeTarnnos.
B3aumopgenctBue LenoYHbix MeTansoB C
BOAOPOAOM, a30TOM, CEPOW, ranoreHamu.
MpoMbiLLNEeHHbIE METOAbI NONYyYEHUs] €4KOro
HaTpa 1 egkoro kanus. lNonyyeHne coabl 1
norawia.

MpupogHble coeauHEHNST 3NIEMEHTOB
noarpynnel 6epunnus. MNMony4eHne NPocTbIX
BELLECTB, MPUMEHEHNE MX B TEXHUKE.
O6wasa xapakTepucTnka XMMMYEeCKNX
cBoKcTB. Baaumogencteme ¢ Bogoponom,
a3oTom, cepont. Okcmapbl 1 Nepokcuabl.
OcobeHHOCTb XMMNYECKUX CBOWCTB OKcuaa
B6epunnusa. bepunnatsl.

Mmapokecnabl MarHus, Kanbumsi, CTPOHLUMS,
Gapus. MNMpruMeHeHWe rmapokcnaa KanbLus
KaK BSKYLLIEro BellecTBa.

0,5

0,5




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".

12

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".

ra




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.
MonutnoHoBble KMCNoTbl. OKeuabl 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

0,5

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".

0,5
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Tema 24. SnemenTbl IVB 1 VB-rpynn
Mogrpynna TMTaHa, noarpynna BaHagus.
Pyabl TuTaHa v umpkoHnsa. OcobeHHOCTH
MEeTannyprum aTux MeTannos.
KOHCTPYKUMWOHHbIE JaHHbIE TUTaHa.
MprMeHeHne TuTaHa, UMPKOHUS, radoHUS B
TEXHUKe.

3HaueHuns okncnutenbHbiX Yncen. Okcuabl.
M'mppokenabl. AMOTEPHOCTb rmapokcuaa
TUTaHa N UMPKOHUS. TUTaHaTbl U LMPKOHATbI.
B3aumopenctBue ¢ ranoreHamm, a3oToM.
B3aumopgencteue ¢ kncnotamu.
MpupogHble coegnHeHus BaHaaus, HUOOUS,
TaHTana. lNpMMeHeHne NpPoCTbIX BELLECTB.
BaanmopgencTeme ¢ Kucrnotamum.
Mmapokcnabl BaHaaus, HA0OMWS, TaHTana.
BaHapatbl 1 TaHTanathl.

14

Tema 25. SnemeHThl VIB rpynnbl

Xpom, monnbaeH, Bonbdpam.

Pyabl xpoma, monubaeHa, Bonbgpama.
Mony4eHune aTux meTannos u3 pya.
MpumeHeHne B TEXHUKE.
Bsanmopgencrteue ¢ kncnotamu. 3HayeHust
OKUCNUTENbHBIX YnNCen.

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

B3auMHbIV nepexon XpoMaToB 1
ONXpomMaToB.

OkuncnuTenbHble CBOMCTBA XPOMAaTOB U
ONXpoOMaTOoB B KMCIOM cpeae.

10

Tema 26. AnemeHTsl VIIB-rpynnbi
MapraHeu, peHun.

MapraHey, 1 peHnin B npupoge. lNonyyeHne
MapraHua un3 ero pya. lNpumeHeHue
MapraHua n peHusi B TEXHUKe.
Bsanmopgenctesune mapraHua 1 peHus ¢
kmcnotamu. Okcmabl mapraHua. fmgpokcmabl
mMapraHua. MapraHuesaTtucTas,
MaproHUoBMKCTas, MapraHueBas KUCMNoThbl.
MaHraHuTbl, MaHraHaTbl, MepMaHraHaThbl.
OkuncnutenbHble CBOMCTBA NEPMaHraHaToB U
nX 3aBUCUMOCTb OT pH cpeabl.

Oxkcugpl peHus. PeHneBas kucnoTa,
neppeHaTbl.

JlTabopaTopHasi paboTa "MapraHeu".

0,5
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Tema 27. AnemeHTbl VIIIB rpynnbl
CewmelicTBa xernesa v NnaTuHbl.

Pyabl xxenesa, kobanbTta, HUKENS.
MeTannyprus xxenesa. NpumeHeHne
kobanbTa, HUKENsi B TEXHUKE.
B3anmopelictBue xenesa, kobanbTa, HUKens
¢ kucnotamu. Okcnabl U rTMOPOOKNCH.
deppuTbl 1 heppaTthbl.

LinaHnaHble KOMMNNEeKCHble CoOeanHEHUS
xenesa (Il n lll).

OxucnutenbHble cBorcTBa xenesa (ll1),
kobanbTa (1), Hukens (II1).

MnatnHoBbIe MeTannbl. HaxoxaeHve B
npupoae. ObLias xapakTepucTunka
XUMUYECKUX CBOMCTB. 1
Mmapokenabl nannaaus (1), nnatunel (11, 1IV),
nx ceonctea. Okcuapl pyteHus u ocmus (VIII).
BaxHewnwme coeMHeHUsA NNaTUHOBBIX
mMeTannos. [NpMmeHeHne NPOCTbIX BELLECTB U
COE€MNHEHNN.

Bonpockl akonorun. BnnsiHue
HeopraHM4YeCcKnX BELLECTB Ha OKPY>KatoLLyo
cpeay v yenoseka. [NoHATME 0 NnpeaensHO
OOMYyCTUMbIX KOHUEHTpauusx. [Nytn
CHWXKEHMWS OTXO4O0B MPOU3BOACTBA, O4YUCTKa
BO34yXa U CTOYHbIX BOJ, KOXXEBEHHOIO,
MEXO0BOr0, TEKCTUBHOIro NMPOU3BOACTBA U
NpoM3BOACTBA UCKYCCTBEHHbIX KOX U
XUMUYECKMNX BOSTOKOH.

16

WUtoro B cemecTpe (Ha kypce ansa 3A0) 12 12
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KoHcynbTaumm n npoMexyTodHas atTectauus
(Ok3ameH)
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Bcero koHTakTHas pabota u CP no
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4 KYPCOBOE NPOEKTUPOBAHUE

Kypcoaoe npoeKTnpoBaHne y‘-le6HbIM nnaHom He npeayCcMoOTpeHo

5. ®OH[l OLIEHO4YHbIX CPEACTB ANA NPOBEAEHUA MPOMEXYTOYHOM ATTECTALIUKU
5.1 OnucaHue nokasartenen, KpUTepMeB U CUCTEMbI OLIEHUBAHUA pe3ynbTaToB 06yyeHus

5.1.1 NokasaTenu oueHUBaHUA

Kopn HanmeHoBaHWe oueHoYHOro
MokasaTenu oLueHnBaHus pesynbTaToB 00yYeHus
KoMneTeHuumn cpeactea
dopMynmnpyeT OCHOBHbIE 3aKOHbI XMMUK. KnaccnduumpyeT peakumu,
aHanuanpyeT yCrioBusi UX MPOTEKaHUS.
AHanmMampyeT XMMMUYeCKMEe NPOLIECCHI N OLIEHMBAET BNUSIHUE HA HUX Bonpockl gns ycTHoOro
pasnunyHbIX hakTopoB (TeMnepaTtypa, KOHLEHTpaLms, NpUcyTcTBme cobecenoBaHus
OrK-1 KaTanuaatopa v gp.)

BeuwlecTea U €ero KUCJTI0THO-OCHOBHbIMU, OKUCITUTEJIbHO-
BOCCTaHOBUTENbHbIMU 1 . cBoncTBaMu.

anIMeHFleT cyulecTByloine coBpeMeHHble MeTOANKN AN OLEeHKN
q3VI3VIKO-XVIMVI‘-IeCKVIX CBOWCTB BELLECTB, CBA3N mMexay CTpoeHunem

MpaKTMKO-OPUEHTUPOBAHHbIE
3agaHus

5.1.2 Cuctema n KpuTEpUN OLleHUBaAHUSA

KpuTepun oueHnBaHUa cOpMUPOBAHHOCTY KOMMNETEHLMI

Llkana oueHnsaHua
YcTHoe cobeceoBaHme

MucbmeHHas paboTa

MonHbIN ncyepnbiBaOLWKUN OTBET,
nokasblBaloLLuiA NOHUMaHWe npegmeTa.

5 (oTnnyHO) OpueHTUpyeTCcsa B OCHOBHbIX TEPMUHAX,
3HaKOM C [4OMNOMHUTENBHON NUTEpPaTypoW,
npaBuUIbHO OTBEYaET Ha JOMONHUTENbHbIE




BOMPOCHI.
CTyneHT nokasbiBaeT NpaBuiibHOE
NoHMMaHue ycrnoBus 3agayn, Bnageet
HaBbIKaMy aHanu3a ycrnoeusl, BbI6opom
HY>XHbIX 3aKOHOB 1 (POpMYyn Ans ee
peLueHus.

YMeeT npaBunbHO HanncaTb ypaBHEHMUS
peakuun.

4 (xopoLwuo)

CTaHOapTHbIN OTBET, NULLEHHbIN
nHanBMayansHocTu. [lonyckaeT
He3HauUTemNbHbIE NMOrPELUHOCTN MpU OTBETE
Ha BOMNPOCHI.

CTyneHT nokasbiBaeT OCTAaTOUHOE
NOHUMaHMWE YCrnoBUS 3agayn, BnageeT
HaBblkaMu aHanuaa ycrnosus, NyTaeTcs B
BblIOOpE HYXXHbIX 3aKOHOB M hopMyI ANisl ee
peLueHus.

YMeeT npaBunbHO HanucaTb YpaBHEHMWS
peakumn.

HenonHbln OTBET, MUMEIOT MECTO
HebonbLumne npobenbl B 3HAHUSAX.
[lonyckaeT norpeLHocT Npu OTBETE Ha
BOMpPOCHI.

CTyneHT nokasblBaeT 4OCTaTO4HOE
NoHMMaHue ycrnoBus 3agayun, Bnageet
HaBbIKaMu aHanu3a ycrnoBus, nytaeTcs B
BbIOOpE HY>XHbIX 3aKOHOB M hOpMYI A11A ee
peLueHus.

3aTpyaHsieTcsa NpaBuIibHO HanNucaTb
ypaBHEHUS peakuni.

3 (yooBneTBOpUTENbHO)

Moka3sblBaeT 3HaHUS y4eBHOro matepuana
B MUHUManbHoM o6beme. [lonyckaeTt
6OnbLLOe KONMYECTBO HEMPUHLMMINAMNBHBIX
oLINGoK. MoXeT yCTpaHUTb UX C MOMOLLLbIO
npenogasarens.

CTyaeHT nokasblBaeT HeocTaTo4yHoe
NMoHVMaHue ycroBusa 3agadu, NyTaeTcs B
BbIGOpe HYXHbIX 3aKOHOB 1 hopMyn Ans ee
peLleHus.

HenonHbi oTBET, €CThb OLWNGKK B
N3NOXEHUN HECKONbKUX TeM. MyTaeTcs B
TEpMUHaX.

2 (HeynoBRNEeTBOPUTENBHO)

He moxeT oTBETUTL Ha Bonpoc 6e3
MOMOLLM 3k3ameHaTopa. MHoroumcrneHHble
rpybbie owmnobku.

He noHumaeT ycnosue 3afauu, He MOXET
NnpeanoXxuTb BapnaHTbl pewleHusi. He 3HaeT
CBOWCTB BellecTB. He MoxeT Hanucatb
YPaBHEHUST peaKLUiA.

HenoHumaHue 3agaHHoro Bonpoca.

He noHumaeT ycrnoBue 3agauu, He MOXeT
NpeasioX1Tb BapuaHThl pelleHusi. He 3HaeT
CBOWCTB BellecTB. He MOXeT HanucaTb
XMMUYeckme popmyrbl.

MonbiTKa cnMcbiBaHUS, UCMONb30BaHNA
Hepa3peLlleHHbIX TEXHUYECKNX yCTpOIZCTB
UIn Nonb3oBaHWe NoACKa3Kon apyroro
vyeroBeka.




5.2 TunoBble KOHTPOJIbHbIE 3aAaHUSA UM UHble MaTepuarnbl, HeO6GXxoAUMbIe AN OLeHKN 3HAHUW, YMEHUMN,
HaBbIKOB U (UNN) oNbiTa AEATENIbLHOCTU
5.2.1 NepeyeHb KOHTPONbHbIX BONPOCOB

Ne n/n | dopmynnpoBKU BONPOCOB

Kypc 1

Bopopoga. MonoxeHue B MNepuoanyeckoinn CUCTEME U CpaBHEHUE C ranoreHamm 1 LWesoYHbIMU MeTasnnamm.
Mony4yeHne B naGopaTopun 1 NPOMbILLIIEHHOCTY.

—

Mapuabl Bogopoaa, Ux Knaccudmkaums no Tuny XMMUYEeCKon CBS3N.

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

SﬂeKTpOHHoe CTpoeHune Kucnopoaa. OkucnurenbHble CBOWCTBA. AJ'IJ'IOTpOI'IVIFl.

O30H 1 ero 0cobeHHOCTMU.

Okcuabl anemeHToB. VX knaccudpmkaums.

XecTkocTb Boabl (NOCTOsIHHAsA U BpemeHHas ). Ee ycTpaHeHue.

nepeKMCb Bogopoaa. OKuncnnTenbLHO-BOCCTAaHOBUTESbHbIE CBOMCTBA nepekmcun sogopoaa.

lanoreHsbl. MpoMbilLneHHbIe MeToAbl NonyYeHus Topa, xrnopa, 6poma, oaa.

SﬂeKTpOHHOG CTpoeHune rarnoreHoB. OkuncnuTenbHble CBOMCTBA ranoreHoB.

B3aumopeiicTBme ranoreHoB ¢ BOAOPOLOM.

raJ'IOFeHOBO,D,OpO,D,HbIe KMcnotbl. Ux nony4yeHune " CBOWCTBA.

CoeanHeHus rafnoreHoB C NONOXUTENbHLIMU CTENEHSAMM OKUCTIEHUS.

CaoiicTBa xriopa B CpaBHEHU ¢ itofoM 1 6GpoMom. Xropo-, GpoMo- 1 MoJoBOAOPOAbI.

Cepa. Xumunyeckume cBOMCTBa cepbl. CxopcTBo m pasnnyne B CBOMCTBaxX COeANHEHNI cepbl 1 XpomMa.

SﬂeKTpOHHoe CTpoeHune cepbl. XvmMmunyeckune CBOMCTBA.

CepOBop,opop,. Cynb(bl/lﬂ,bl MeTannos. BoccTaHoBUTENbHbIE CBOMCTBA CepOBOAOpOﬂ,HOI;I KUCNOTbI.

Okeunabl U KUCNOThI cepbl. CepHaﬂ KucnoTa, ee cBoOMCTBa U npumMmeHeHue.
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A30T. [NonyyeHne n npumeHeHwue. MNMpobnema cumkcaunm atmocepHoro asora.

20 Ammuak. XvuMmnyeckne cBOMCTBA, MNOMyYeHNe nNpuMeHeHue.

21 Mmppa3sunH. A3oTucToBO4OPOAHAA KMcnoTa. A3uabl METanos.

22 Oxkcuabl U KUCNOTbl a3oTa. A30THas KUCIOTa U ee OKUCNUTENbHbIE CBOMCTBA.

23 docdop. Annotponus. M'mapuabl ocdopa.

24 Oxkeuabl 1 kucnoTbl ocdopa. PochopHble yaobpeHus.

25 Oxkcuabl Mbibsika U cypbMbl. VX amoTepHbI xapakTep.

26 Yrnepog. Kpemuuin. CTpoeHne anekTpoHHbIX o0onodek. CTENeHN OKUCHEHMS.

27 Oxkeunabl yrnepoga. Knucnotbl yrnepoaa. KapboHathl.

28 Okcuapbl kpemHus. Keapu,. KeapueBoe cTekro.

29 PacnpocTpaHeHHOCTb 1 daoplxna HaxoxaeHus antoMuHus B npupoge. CBONCTBa, NonyyYeHne 1 npuMeHeHne
antoMVHUA U ero CoeaNHEHNN.

30 OnemeHTbl IA rpynnbl. MonyveHune, B3aumoaenicteme ¢ Bogon. Okcmapbl, NepoKcuabl U rMOPOKCUMAbI LLENOYHbIX
MeTarnos.

31 Megb. MeTtannyprus megn. XapaktepucTmka XMMUYECKUX CBOMCTB.

32 LinHk, kagmuia, pTyTb. OKCnabl U rMQPOKCUAbI LIMHKA.

33 Moarpynna TutaHa. Okcuabl, rmgpokcuabl, ampoTepHOCTb.

34 Xpom, monubaeH, sonbdpam. MonyyeHune. NpumeHeHne. Baaumogencteme ¢ Kucnotamu.

35 Okemgbl n rmgpokcunabl Xxpoma. XpOMOBaﬂ N XpoMucTaa KMCNoThbl.

36 PaBHoBecwue XpomMaTt hn auxpomat MOHOB. OkucnuTenbHble CBOWCTBa XpoMaToB 1 OAUXpomMaToB.

37 Mapraneu,. MonyyeHne, xumMn4eckme cBONCTBA.

38 CoegnHeHus MapraHua c pa3J'IW—IHOl7I cTeneHblo okucneHns. OkncnmTenbHble CBOMCTBA nepmMaHraHaToB.

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

40 Knaccudukauus XMMnM4ecknx coeanHeHnn. 3akoHbl XUMUN.

41 3akoH ABoragpo u crnegcteusi u3 Hero. MNoHsTMe Monb.

42 3aKoH 3KBUBASIEHTOB.

43 KBaHTOBO-MexaHu4eckas mogenb atoma. N3otonbl.

44 ATOoMHble opbutanu. KBaHToBble YMcna. QneKkTpoHHble  KOoHdUrypauum atoma.

45 Mopsimok 3anonHeHns atoMHblx opbuTtanen. MpuHumn Maynu. Mpasuno MNyHaa. MNpasuno KnevkoBckoro.

46 SﬂeKTpOOTpMLI,aTeJ'IbHOCTb aToOMOB. Pa3Mepr aTOMOB 1 MOHOB. SHepFMﬂ MOHN3aUnn. CpO,D,CTBO K 3NTeKTPOHY.




Mepuoguyeckun 3akoH. MNMepuoguyeckasn cuctema xmmmyecknx anemenToB . N. MeHgeneesa. CBsi3b CBOWCTB

47 ‘
ANEeMeHTOB N UX NMOJTOXXeHUA B nepVIO,D,VI‘-IeCKOVI CUctemMe Co CTpoeHMneM IIEKTPOHHbIX o60onoyek aTomMoB.

OCHOBHbIE TUMbl XUMNYECKOWN CBA3N N €€ XapaKTepUuCTukun. VoHHaga cBasb. CTpoeHme M CBOWCTBa I'IpOCTeIZLIJMX
MOIeKynn.

48

49 KoBaneHTHas cBs3b. MeToq BaneHTHbIX cBA3en. MeToa MoneKkynsipHbix opbutanen.

50 Mbpuamsaumnsa atoMHbIX opbutaneinn. Metannuueckas cessb. BogopogHas cBsisb.

TepMO,D,VIHaMI/IKa XUMUNYECKMX MpoLeccos. OcHoOBHble TepMoanHamMmmnyeckmne (byHKLI,MM. 3akoH Necca. 3k30- 1

51
SHOOTEPMUYECKNE peakunn. BTOpOG Ha4varno TepMoaAnHaMUKN.

52 3K30- 1 BHOOTEPMUYECKME peakuun. BTopoe Hayano TepmoanHaMuKu.

53 OHTponus. QHeprust Mnbbca. TepmoguHaMUYECKas OLleHKa XUMUYECKUX peakLnii.

XvmMmnyeckas KMHeTuKka. [OMOreHHble 1 reTeporeHHble peakyunn. CKOpOCTb XUMUYECKON peakunn n eé

54
3aBMCUMOCTb OT KOHLIEHTpaLMK pearvpyoLLmx BeWwecTs 1 Temnepatypsbl. Mpaeuno BaHT-Fodda.

55 KoHcTaHTa CKOpOCTUH XUMNYECKON peakunn. KaTaJ’IVISaTOpr. KaTtanutunyeckne peakunn.

56 OHeprusa aktmBaumun. YpasHeHnune C.AppeHunyca.

57 O6paTVIMbIe peakunn. Xnmunyeckoe paBHOBECKE. KoHcTaHTa XxMMunyeckoro paBHOBECUA.

58 CwmeLleHme xummyeckoro pasHoBecus. MNMpuHumn Jle-LWaTenbe.

PacTtBopbl. Obuime cBoCTBa pacTBOpPOB. N3MeHeHe TEpMOONHAMUNYECKNX PYHKLMI NPU pacTBOPEHUN.

59
PacTtBopuMOCTb.

60 M'vopaTtHas Teopus pacteopos [.M. MeHaeneesa. Tennosble ahdekTbl Npy pacTBOPEHUN.

61 Cnocobbl BblpaXeHUs! KOHLEHTPaLMK pacTBOPOB.

62 CaoncTBa pa3baBrneHHbIX pacTBOpoB HeanekTponuToB. OcMoc. OcMoTuyeckoe aaBnexve. 3akoH BaHT
lodda. MNMoHmxKeHne gaBneHnst HacbILLEHHOMo Napa Hag pacTBopoMm. 3akoHbl Payns.

63 Teopus anekTponuTUYeckon guccoupnaunn. NpudmHel OTKNOHEHUS OT 3akoHOB Payns u BaHnTt Nodda B

pacTBOpax 3NEKTPOJSINTOB.

64 CreneHb anekTponuTndeckon auccoumaumm. KoHctanta guccoumnaumm. 3akoH pasbasneHns Octeanbaa.

65 CunbHble n cnabble ANEeKTPONThI. CTynquaTaﬂ auccoumaums crnabbix SNEKTPOJSINTOB.

66 KucnoTbl, Conun, OCHOBaHUS C TOYKU 3peHuna Teopun SI'IeKTpOJ'II/ITI/I‘-IeCKOl;I aunccoumaunn.

[unccoumaums Bogbl. MloHHOE nponsBeaeHne Boabl. BogopoaHbin nokasartens. MHamkaTopsl. bydepHbie
pacTBopbI.

67

68 lMponsseneHne pacTBOPUMOCTN.

69 M'vaponus conew. PaznuyHble cnyvau rugponusa. Heobpatumblii ruaponus.

70 K1cnoTHO-OCHOBHbIE CBOMCTBA BeLLEeCTB. VIOHHbIE peakumm B BOAHbIX pacTBopax. [[mgponus conen.

71 KomnnekcHble coeamHeHnsi. KoopanHaumoHHasa Teopus BepHepa.

72 O6paaoBaHme N CTpoeHne KOMMJIeKCHbIX COeUHEHUN.

lMoBeageHe KOMMNNEKCHbLIX COEANHEHNIA B pacTBopax. Ouccoumanmsa KOMNIeKCHbIX COeANHEHUI. npOHHOCTb

73 "
KOMMNJEKCHbIX NOHOB U KOHCTaHTa HECTOUKOCTMU.

74 OKMCNUTENBHO-BOCCTAHOBUTENBHbIE peakumn. BaxHenwme okncnutenn n BocctaHosutenu. Tunosl OBP.

75 CocrtaBneHue ypasHeHuii OBP.

SﬂeKTpO,D,HbIe noTteHuuanbl MeTanmos. CTaHLI,apTHbIVI 3ﬂeKTpO,D,HbIIZ noteHuyuan. YpaBHeHme HepHCTa. Pag
CTaHAaPTHbIX 3N1EKTPOAHbIX NOTEHLUMaNoB.

76

77 XUMMYECKUE UCTOYHUKN TOKa. [ManbBaHUYECKUN aneMeHT. AKKyMYyNATOpPbI. TOMANBHbIE 3NIEMEHTHI.

OnekTponua. CyLHOCTb aMeKTponmaa. neKkTponu3 pacTBOPOB M pacnnaBoB. 3akoHbl Papages. MNpumeHeHns!
aneKTponmaa.

78

Kopposusa metannos. Buabl koppoauu. Xummndeckas Kopposus. dnekTpoxmummudeckas kopposus. MeTogpl
3aLUMTbI OT KOPPO3UK.

79

5.2.2 TunoBble TeCcTOBble 3a4aHUSA

He NpefyCMOTPEHbI.
5.2.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3a4aHUA (3agaym, Kenchbl)

BapuaHTbl TMNOBbIX NPaKTUYECKMUX 3aJaHNN HAXOASATCA B NPUNOXeHUn K gaHHon P
5.3 MeToauyeckne matepuansi, onpeaensilowme npoueaypbl OLeHUBaHUSA 3HAHUW, YMEHUN, BlageHun (HaBbIKOB
1 (UnKN) NPaKTUYECKOro onbITa AeATENbHOCTH)
5.3.1 YcnoBusa gonycka o6y4yaroLerocs K NpoMeXXyTo4yHoM aTTectaumm 1 NOpAAoK NMKBUAALMU aKageMNYecKomn
3a40/MKEHHOCTH

MpoBeaeHMe NPOMEXYTOYHOWN aTTecTalMmn pernameHTMpoBaHO NokanbHbIM HOpMaTMBHBIM akTom CM6IMYMNTA
«MonoxeHne 0 NPOBEAEHNM TEKYLLEFO KOHTPOSSA YCNIEBAEMOCTU Y NPOMEXYTOYHOM aTTecTaunm oby4aroLLmxcsi»

5.3.2 ®opma npoBeaeHUsi NPOMEXYTOYHOMW aTTecTauuMm No gucumnimnHe

YcTHas + NMncbmeHHas KomMnbloTepHOE TeCTUpOBaHue NHas




5.3.3 Oco6eHHOCTH nposeneHuns npome)KyTquoﬁ aTrTecTauuu no gucunninunHe
* BO3MOXXHOCTb NOMNb30BaThCA crnpaBoOYHbIMU Tabnuuamum, KanbKyJIATOPOM;

* Bpemsi Ha noarotoBky oTBeTa no 6unety 60 MUHYT.

6. YYHEBHO-METOAUYECKOE N N(H®OPMALMUOHHOE OBECNEYEHUE OUCLUUNIIUHDI
6.1 YyebHas nutepaTtypa

ABTOp

| 3arnasue

MN3paTenbcTBO

| [loa w3gaHusa |

Ccblinka

6.1.1 OcHoBHas y4yebOHasa nutepatypa

pyvHByA H., SpHwo A. | Xumns anemeHToB https://ibooks.ru/read
(BneKTpoHHbLIN pecypc) : B 2 ) ing.php?
T.T. 2/ nep. c aHrn. — 4-e Mockea: na6°PaT°pMﬂ 2018 short=1&productid=3
nsganue (an.). — (Jlyywwmn SHah 73243
3apybexHbIvi y4ebHUK)
MpuHBya H., OpHwo A. | Xumusa anemeHToB https://ibooks.ru/read
(OneKkTpoHHbIN pecypc) : B 2 ) ing.php?
T. T. 1/ nep. c aHrn. — 4-e Mockea: J'Ia6oPaTopvm 2018 short=1&productid=3
naganue (an.). — (Ny4wwun SHaHUA 73242
3apybexHbIn y4ebHuK)
lNypos A.A. n gp. Xumus : y4ebHuk ans https://ibooks.ru/read
BbICLUMX Y4eBHbIX 3aBefeHut | Mocksa: MITY um. H.3. 2017 ing.php?
BaymaHa short=1&productid=3
64009
6.1.2 lononHuTenbHas y4yebHas nutepartypa
MudTaxosa, H. L., OOwas n HeopraHmyeckas KasaHb: KasaHckui http://www.iprbooksh
MeTtposa, T. M. xumus. Teopua n npakTmka HaLMOHamMbHbIN op.ru/109527 .htmi
nccnenoBaTtenbCckum 2019
TEXHOMOrM4YeCcKnmn
yHuUBepcuTeT
AbpamoBa E. C., Xumus. Teopusi http://publish.sutd.ru/
Bowntosa H. B., 3NEKTPONUTNYECKON . tp_ext_inf_publish.ph
KonecHukosa O. A., anccounaumn. VloHHble Cre.: CnerynTa 2017 p?id=2017634
MynbumH M. H peakuuu. N'vaponus conen
YpsagHukosa, M. H., Xumus B 3afavax un TamboB: TamBoBCKUI http://www.iprbooksh
YpsagoHukos, A. A. YNPaXHEHUAX: B 2 4acTsiX. rocyaapCTBEHHbIN 2019 op.ru/109780.html
Y.1. O6was un yHuBepcuTeT umenm IN.P.
HeopraHuyeckas xmmus [JepxasuHa
Kvupunnos B. B. TeopeTuyeckne OCHOBbI Cankr-MeTen6vor: http://publish.sutd.ru/
TEXHONOMMN HeopraHN4ecKnx a CI'I-6I'yI'IPI',D,yp ' 2020 tp_ext_inf_publish.ph
BellecTB p?id=2020290
Ckopuk, H. A, HeopraHunyeckast xumusi: Tomck: MagaTensckui http://www.iprbooksh
Bopurno, J1. 1., nabopaTopHbie, Jom Tomckoro 2018 op.ru/109047.htmi
KopoTtyeHko, H. M. ceMuHapckue un rocyaapCTBEHHOro
npakTnyeckue 3aHatus. T.1 YHMBEpCUTETA
Bacunesckas, E. 1., HeopraHunyeckast xumus ] . http://www.iprbooksh
Ceuko, O. U, Murck: Pecnybnukaxckuit op.ru/93429.html
Lesuosa, T. 1. VIHCTUTYT 2019
NpodeCcCnoHarbHOro
obpasoBaHusa (PUMO)
Hectepos, A. A, Xnmuna anemeHToB 14-in PocToB-Ha-[loHy: http://www.iprbooksh
BbasH, E. M., rpynnel (aTOMHble CBOMCTBA, MapatenscTso KOxHOro 201 op.ru/87519.html
PbibanbyeHko, . B. XVUMWA NPOCTLIX BELLECTB U denepansHoOro 018
coeavHeHnn) yHMBepcuTeTa
lNyceBa, A. ®., HeopraHunyeckas xmmmns: E 6vor: http://www.iprbooksh
BanguHa, J1. U., XUMUS s-, p- n 3d-anemeHToB MKaTepMH ypr: op.ru/106464.htmi
KoueTtoBa, H. A., ;a/,aneanTBo 2018
AtmaHckux, U. H., panbckoro
lNyceson, A. ®. yHuBepcuTeTa
AbpamoBa E. C., Xvmuns. Xumumdeckasi http://publish.sutd.ru/
Bowntosa H. B., KMHETUKa U Xummyeckoe . tp_ext_inf_publish.ph
KonecHukosa O. A, paBHOBecue Cle.: Cnerynta 2017 p?id=2017636
MynbumH M. H
PasmaHoBa, B. E. Xumus TiomeHb: M3gaTenbcTBo 2019 http://www.iprbooksh
«TuTyn» op.ru/107613.html




Ckopuk, H. A., HeopraHnyeckast xummsi: Tomck: MagaTenbckuii http://www.iprbooksh
Bopwuro, J1. 1., nabopaTopHble, Jom Tomckoro 2018 op.ru/109048.htmi
KopoTtueHko, H. M. ceMunHapckue n rocyaapCTBEHHOro

npakTnyeckue 3aHatus. T.2 yHUBepcuTeTa
LiBetkog, [. C., O6LWas XMMns: OCHOBBI ExkaTepuHBypr: http://www.iprbooksh
AkceHoBa, T. B. XUMMWYECKOW TEPMOANHAMMUKU W3paTenbcTeo 201 op.ru/106469.htmi

N KUHETUKN: TEOPUS U Ypanbckoro 7

ynpaxHeHua yHMBepcuTeTa
BocTtpukona, I". 1O. Xumus . http://www.iprbooksh

Mocksa: An INu Ap Meauna 2021 0p.ru/108354 html

6.2 MNMepe4yeHb npocheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPAaBOYHbIX CUCTEM

1. IHpopmaLmoHHas cnctema « EgmMHoe okHO JocTyna K obpasoBaTenibHbIM 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. EAVHBIA nopTan UHTEpPHET TECTUPOBaHUSA B chepe obpa3oBaHns [DNEKTPOHHbLIA pecypc].
URL:http://www.i-exam.ru/.

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

6.3 MNepe4yeHb NULIEH3UOHHOIO U CBOBOAHO pacnpoCcTpaHAeMoro NporpamMmmHoro oéecnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

6.4 OnucaHme maTepuanbHO-TeXHU4YECKOMN 6a3bl, HeO6XO0AUMOM ANs OcyLecTBNeHus o6pasoBaTefibHOro
npouecca no gucuunnuHe

NaGopaTopHble 3aHATUSI CO CTyAeHTaMu NPOBOASATCA B CrieLManu3npoBaHHbIX MOMELLEHUAX kadeapb,
060pya0BaHHbIX XMMUYECKON NOCYLAON, XMMUYECKUMU peakTMBamiu, M3MepuTensHbIMU npubopamm (TepmomeTpsl, pH-
MeTpbl, BECbI), AUCTUINATOPOM, CYLUMIIbHBIMM LWKadaMu, MyderibHON NeYbio, KOMMLITEPOM.

AyanTtopus OcHalueHne
MynbTumeguintHoe obopynoBaHue, cneumanmanpoBaHHas mebenb, gocka

JlekumoHHas

ayguTopus

CneumnanuavpoBaHHas mebenb, Aocka
YyeGHas ayautopus




MpunoxeHue

paboueii nporpammbl AucumnnuHbl ObLias u HeopraHnyeckas XuMust

HaumeHosaHue OUCuUﬂﬂUHbI

no HanpasneHunto nogrotoBkn _18.03.01 Xummnyeckasi TEXHOIOIUS

HaumeHoBaHue Ol (npoduns): _HaHoMHXeHepus, KOMNO3nTbl U BromaTepuansl

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 1 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
Mo 3aNeKTPOHHON KOHpUrypaLmm, B kKakom nepuoge, rpynne, nogrpynne
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 TpebyeTcsa Ans 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, cogepxaiiemy 15 r ruapokcunaa Hatpust gobasunm 8,15 r POCls.
Kakue BellecTBa 1 B KakOM KONMYECTBE MMEHOTCH B MONyYMBLUENCSH CMEeCn?

MpunoxeHune
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