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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 CTpOoeHune BewleCTB U npupoay XMMm4eckux CBs3eM B HUX Ha OCHOBaHWUU CTPOEHNA 3NEeKTPOHHbIX
060onoyek aTomoB;

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

1.3 Tpe6oBaHus K NpeaBapUTeNbLHON NOArOTOBKE O6yy4aloLlerocs:

MpeaBaputensHas NOAroToBKa NpearonaraeT co3aaHne OCHOBbI AN (OPMUPOBAHUS KOMMNETEHLMNIA, YKa3aHHbIX B M.
2, NPV U3YyYEHUN OUCLUMNIIVH:

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

2 KOMNETEHLUMWN OBYYAIOLLErocA, ®OPMUPYEMbBIE B PE3YNIbTATE OCBOEHUA OAUCLUUNNUHDbI

OlNK-1: Cnoco6eH yunTbiBaTb COBPEMEHHbIE TEHAEGHLMU Pa3BUTUA TEXHUKNA U TEXHOJIOMMN B o6nacTtu
TexHocchepHON 6e30NacHOCTU, U3MEPUTENBLHON U BbIYUCTIUTENbLHOM TEXHUKU, MHPOPMaLIMOHHbLIX TEXHONMOIMN
npu peLleHnn TUNOBLIX 3aA4ay B o6nactn npodeccuoHanbHon AeATeNnbHOCTU, CBA3aHHOW C 3aliuToOn
OKpyXatoLlen cpeabl U obecneyeHnem 6e30NacHOCTU YenoBeKa;

3HaTb: TeopeTnyeckmne OCHOBbI obwen n HeOpFaHW—IeCKOIZ XUMUN, NOHUMaTb NPUHUNMNbI CTPOEHUA BELLECTB, pa3findyHble TUMbl
XUMUYECKOM CBA3M, TepMmoanHamMmmnyeckmne (DYHKLI,VIVI, nos3sondarvwmne CyanTtb 0 BOIMOXHOCTU NPOTEeKaHUA XMMNUYeCKUX npoLeccos

YMeTb: BbINOSTHATbL OCHOBHbIE XUMUYECKNE onepaunun, ucnomnb3oBaTb XMMU4YeCKMe 3akOHbl, TepMognHaMn4eckne crnpaBoYHble
[aHHbIE U KONMMYECTBEHHbIE COOTHOLLEHMS OOLLEN U HeOpI’aHVI‘-IeCKOVI XM Ong peweHnsa I'IpOCbeCCVIOHaJ'IbeIX 3agav

Bnapetsb: TeopeTnv4eCKMmMmn metTogamum onncaHmng CBOWCTB NPOCTbLIX U CITOXHbIX BELWECTB HAa OCHOBE 3JIEKTPOHHOIO CTPOEHUA UX
dTOMOB U MOJNOXXEeHNA B nepVIOD,W-IeCKOVI cuctemMe XMMM4YeCKux anemMeHToB, dKCnepnMmeHTarnbHbiIMK MeTO4aMn onpeneneHns
d)l/l3|/|‘-IeCKI/IX N XMUMUYECKUX CBONCTB HeopraHn4ecKkunx CoeanHEeHUN

3 COOAEPXAHUE OUCLUNMNUHDbI

o) KoHTakTHas

o gg paboTa

HavmeHoBaHuWe u conepxaHue pasgenos, TeM 1 y4ebHbix | § 3 CP
3aHATUN 5 (l:)[ Nek. Nab. (4achl)
O 2 | (vackl) | (uack)
=

Pasgen 1. Knaccudvkauusa HeopraHM4eckmx BeLLeCTB
Tema 1. XuMunsa Kak Hayka O BeLecTBax u ux
npespaLlleHnsx. MecTto xmmum B CUCTEME eCTECTBEHHbIX
HayK. KpaTKkuih ICTOPMUYECKMIA OYepK pa3BuTUA
XumMu4eckomn Hayku. Passutme xumnm B Poccun. 3HaveHune 8

XMWY B pa3BUTUKN NMPOU3BOAUTENBHbBIX CMI O6LLecTBa 1 B
CO371aH1M HOBbIX MaTepmanos. Pornb xumum B
NPOMbILLIIEHHOCTU. XuMndeckasa popma ABMXKEHNS
maTtepun. CBA3b MaTtepumn n ABVKEHNS.

Tema 2. OCHOBHbIE Knaccbl HEOPraHNYEeCKNX BELLLECTB.
Knaccudmkaumst HeopraHM4yecknx CoeauHeHUn: okcmabl,
OCHOBaHWA, KNCIOTbI, conn. Cnocobbl nonyyeHus
COeMHEHMNI OCHOBHbIX KNTAaCCOB HEOPraHNYeCKnX 0,5 1 6
BelecTB. XMNYECKMNE CBONCTBA COEANHEHUN.
JlabopaTopHas pabota: "Knaccbl HeopraHn4eckumx
coeanHeHnn".




Paspen 2. CtpoeHue BewlecTBa

Tema 3. KonnyectBeHHbIE pacyeThbl B XUMUKN. ATOMHas
Macca 1 MmaccoBoe 4mcno nsotono. OTHOCUTENbHbIE
MOMeKynspHble Macchbl BewecTB. NaeanbHbin ras.
YpaBHeHME COCTOSIHMS uaeanbHOro rasa. YpaBHeHue
MeHpeneeBa-KnanenpoHa. Cmecu rasos. NapuyunansHoe
naeneHne. OnpepeneHne MONeKynsipHbIX Macc
razoobpasHbIx BellecTB. 3akoH ABoragpo u cneacTeve m3
Hero. Yucno Asoragpo. lNoHatue "monb".

JlabopaTtopHasa pabota: "OnpegeneHne MoOneKkynsapHom
Macchbl gMokcmnaa yrnepoga".

3aKoHbl cTEXMOMETPUN. 3aKOH COXPaHEHUSI MaTepuun.
3aKoH NOCTOSsIHCTBA cocTaBa. 3akoH MPOCThIX KpaTHbIX
OTHOLLEHMI. MonsipHble Maccbl 3KBMBANEHTOB 3N1EMEHTOB
M BelecTB. 3aKOH 3KBMBAsIEHTOB.

JlabopaTtopHasa pabora: "OnpeneneHne skBuBaneHTa
3nemMeHTa MeTo0M BbITECHEHMA"

0,5

10

Tema 4. Atom. CTpoeHue atoma.

Wccneposanus, npegwecTByoWme Co34aHunio
COBPEMEHHOW TEOPUM CTPOEHUSA aToMa: OTKPbITUE
3MNeKTPOHa, OTKPbITUE pagnoaKkTUBHOIO pacnaja
anemeHToB. CTpoeHne atoma. PaboTbl Pesepdopaa no
NccrnegoBaHUI0 paccesiHNS O-4acTuL BelecTBaMu.
Mopgenb atoma no Pesepdopay, HECOCTOATENBHOCTL 3TON
mMoaenw.

OnTuyeckue cnekTpbl anemeHToB. CnekTp Bogopoaa
(cnekTpanbHbie cepumn banbmepa, Jlanvana, MNaweHa,
McpyHpa). KBaHTOBbLIN XxapaKkTep NornoLeHus u
n3ny4vyeHus aHepruun. YpaBHeHue lNnaHka.

Teopus cTpoeHnsa atoma bopa. MNocTtynatel Bopa.
lMoHATME 0 KBaHTOBOKW MexaHuKke. KopnyckynapHo-
BOMHOBas NpMpoAa 3NeKTpoHa.

YpaBHeHue e bponnsa. CooTHowweHne
HeonpeaeneHHocTen en3eHbepra.
KBaHTOBOMEXaHMYeckoe 06bsCHEHME CTPOEHUsI aToma.
KBaHTOBble yncna. AToMHble opbutanu,
MHOFO3MEKTPOHHbIE aTOMbl. CTPOEHME 3NEeKTPOHHbIX
obonoyek atomos. MpuHuwmn MNaynu. MNpasuno NyHaa.
MpaBnno KneykoBcKoro.

10

Tema 5. lNeprnoguyeckasn cuctema XMMM4eCKNX
anemeHToB.[Nepnogudeckun 3akoH [.N.MeHgeneesa u
3MEKTPOHHOE CTpoeHne atomoB. OTKpbITME
nepuogmuyeckoro 3akoHa [.1.MeHgeneesa.
Mepunogmnyeckunii 3akoH O.M.MeHoeneeBa kak ocHOBa
pa3BUTUS eCTECTBEHHbIX Hayk. CoBpeMeHHas
dopmynnpoBka nepmnoandeckoro 3akoHa. lNepunogmyeckas
c/UCTEMa 3NIEMEHTOB U €€ CBSI3N CO CTPOEHUEM aToma.
MocnenoBaTenbHOCTL 3aNONTHEHWS SNEKTPOHHbIX
obonoyek atomoB. CTpyKTypa nepnognyeckon CUCTEMBI:
nepuoabl, rpynnsl, noarpynnbl. A3MeHeHne CBOWCTB B
nepuoanyeckon cucteme (BeptukanbHas,
ropusoHTanbHasa u guaroHanoHas aHanorum). Pagunycebl
aTOMOB U MOHOB. QHEpPrvs MOHM3aumMmM aTOMOB, CPOACTBO
K 3NIEKTPOHY, 3NEKTPOOTPULATENBHOCT.

0,5




Tema 6. Xumnyeckasi CBS3b MU 35IEMEHTbI CTPOEHUS
MOJIEKY.

WcTopusi pa3BuTusi NpecTaBneHnin 0 BanNeHTHOCTU U
npupoae xmmmyeckomn ceasn. KonmyectseHHble
XapaKTePUCTUKN XUMUYECKOW CBA3M: OJIMHA CBA3M,
3HEPrusi CBA3M, BaneHTHbIE YITbl, KPaTHOCTb CBA3MN.
KoBaneHTHas cBA3b. CBOMNCTBaA KOBaNeHTHOW CBA3U:
HacblLLaeMOoCTb, HanpaBneHHOCTb. MeTo BaneHTHbIX
cBsasen. [IBa mexaHnsma obpasoBaHus CBA3U (OBOMEHHbIN
N JOHOPHO- aKUeNnTopHbIn). Mbpnansauns aToMHbIX
opbutanen. Tunbl rmbpuaunsavum (sp3,sp2,sp 1 ap.).
INNokann3oBaHHas 1 HeNoKanu3oBaHHasi CBA3M.

MeTon monekynsapHbix opbutanen. OCHOBHbIE
nonoXeHnst MetToga MonekynsapHbix opbutanen (JIKAO -
MO) Ha npumepe npocTtoro metoga MO Xiokkens.
CassbiBatowne n paspbixngowme MO. MNpumveHeHne
meToga MO k monekynam, o6pa3oBaHHbIM U3 aTOMOB
3MEeMEHTOB NEpPBOro M BTOPOro NeprMoaoB CUCTEMBI
anemeHToB. CpaBHeHne metogoB BC n MO.

0,25

10

Tema 7. MexmonekynsipHoe B3aMMoLencTBue.
OneKTpocTaTMyeckoe B3anMoaencTBme MoseKyrn.
[wncnepcnoHHoe, opMeHTaUNOHHOE N MHOYKUMOHHOE
B3anmogencTasne monekyn. BogopoaHas cBssb. BnungaHue
BOOOPOAHON CBA3N Ha PU3NKO-XMMMUYECKME CBONCTBA
BELLIECTB.

0,25

Tema 8. KoHgeHcupoBaHHOE COCTOSIHME BeLLecTBa.
ArperaTHoe COCTOSIHME KaK MposiBfieHne B3aMOLeNCTBUIN
Mexay yactuuamu BellecTtsa. Kpuctannuueckoe
cocTosHMe BellecTBa. MloHHas, aToMHas U MONeKynsipHas
Kpuctannuyeckue peluetkn. MeTannuyeckas cBs3b.
[MpoBOAHUKM, NONYNPOBOAHMKA N OUINEKTPUKN.

0,5

Pasgen 3. lNpeBpalleHne BeLLeCcTs

Tema 9. lNMpeameTt xumMmyeckon TePMOANHAMUKM.
OcHoBHble NOHATUA. HyneBoe Havyano TepMoavHaMUKK.
napameTpbl ¥ PYHKUNM COCTOAHMS CUCTEMBI.

BHyTpeHHs11 aHeprus n aHTponusi cuctembl. DyHKLMK
npotecca (TennoTa u paboTta npouecca). 3aKkoHbl
TepMmoanHamukun. Tepmoxumus. CTaHgapTHOE COCTOsSIHNE
BeLLecTBa. JK30- N SHAOTEPMUYECKNE PEAKLUN.
Tepmoxmmumyeckue ypasHeHus. Tennosble 3pdeKThbl
pa3nu4yHbIX NpoueccoB. CTaHOapTHbIE TENJOBLIE
adbdekTbl. 3akoH Necca n cnegcTemsa M3 Hero. Pacyet
TennoBbIX 3PEKTOB XMMUYECKNX peaKL i Ha OCHOBaHUK
CMpPaBOYHbIX JAHHbIX (CTaHAAPTHLIX TEPMOOUHAMUYECKNX
BEJNYMH.)

OHTpONUA Kak PyHKLNS COCTOSHUS TEPMOLUHAMUYECKOM
cuctembl.YpaBHeHune 'mMbbca- Nenbmronbua.
OHTanbNUHBLIA U SHTPOMUINHBLIA PaKTOPbI MPOLIECCOB.
TepmoauHammyeckasi oLeHKka BO3MOXHOCTM NPOTEKaHUs
npouecca.

0,5

10




Tema 10. Xumuyeckas KMHeTuKa.

CkopocTb peakumm. CKOpOCTb peakLmm B TOMOTEHHbIX U
reTeporeHHbIX cucteMax. 3aBUCUMOCTbL CKOPOCTU
XUMUYECKON peakumm oT pasnuyHbix pakTopoB. 3akoH
OencTByLWmnx Mmacc. KoHcTaHTa CKOPOCTU XUMUYECKOM
peakuunn. MonekynsapHOCTb 1 NOPSIAOK peakumm.
3aBNCMMOCTb CKOPOCTU peakumm oT TemnepaTypsbl.
MpaBuno BaHT- o da, ypasHeHne AppeHuyca. NoHaTne
00 aKTMBMPOBAHHOM KOMIMEKCe. DHEPrUsi akTUBaL UK.
LlenHble peakumun. PaboTel H.H.CemeHoBa u
H.M.OmmaHyans. OcobeHHOCTM KaTannTn4eckmx
npoueccoB. [OMOreHHbIE€ U reTEPOreHHbIe MPOLLECCHI.
OnemeHTbI TEOPUM KaTanusa.

JlabopaTtopHasa paboTa: "3aBUCMMOCTbL CKOPOCTH
XUMMUYECKOW peakumn OT KOHUEeHTpaumm BeLecTs".

0,5

Tema 11. Xumnyeckoe paBHoBecHe.

HeobpaTtumble n obpatnmble npouecchl. [JuHammyeckoe
paBHoBecue. KoHCcTaHTa paBHOBECUS peakLuii B
FTOMOTEHHbIX U FeTePOreHHbIX CucTeMax
(TepmognHamunyeckas n amnupudeckume). Cesasb
TepMoaNHaMMNYECKON KOHCTaHTbl PaBHOBECHUSI C
n3meHeHnem ceoboaHom aHeprum [M66ca peakumm.
CwmelLeHre paBHOBECUKS MPU U3MEHEHWUN YCITOBUNA.
MpuHumn npotuBogenctaua (npuHumn fe-LWatenbe-
BpayHa).Mcnonb3oBaHne 3akOHOMEPHOCTEN XUMUYECKOWN
KMHETVKN N AMHaMU4YECKOro paBHOBECKS MpK
COBEPLUEHCTBOBAHUM XUMUKO- TEXHOSOMYECKMX
NpPOLECCOB B NMPOMbILLIIEHHOCTW U TEXHOJSOTUSIX.
JlabopaTopHasa pabora: "Xummyeckoe paBHoBecue".

0,5

Paspgen 4. OnemeHTbl KOOPAUHALMOHHON XUMWUN

Tema 12. KomnneKkcHble COegNHEHUS.
KoopanHauunoHHas Teopusa A. BepHepa u ee passuTue.
KomnnekcoobpasoBartenb, NuraHabl, KOOpAMHALNOHHOE
ymncro KomnnekcoobpasoBaTens, KOOpAMHALNOHHAsI
€MKOCTb NnuraHga. BHyTpeHHsIsi 1 BHeLWHAA cdepa
KOMMJIEKCHOrO COeAMHEHUS.

O6uime cBONCTBA KOMIMIEKCHbIX COeANHEHUI, NX
Knaccudpmkauusa n HomeHknaTtypa. somepusa
KOMMJIEKCHbIX COeANHEHNI. B3anMHoe BNusiHne
nuraHaoB. 3aKOHOMEPHOCTb TPAHCBITMSIHUS MO
N.N.YepHaeBy. XenaTHble coeMHEHUSA, UX OCOBEHHOCTb.

0,5

Tema 13. O6bsicHeEHME 06pa3oBaHMSA U CTPOEHWUSI
KOMIMJIEKCOB C NMOMOLLbIO 3M1EKTPOCTaTUYECKNX
npeacTtasneHuin. KBaHToBOMexaHn4eckme meTtoapl
TPAKTOBKN XUMNYECKOW CBSA3M B KOMMIEKCHbIX
coeavHeHuax. Metoq BaneHTHbIX cBA3el. BHewHee n
BHyTpuopOuTanbHble KoMmnnekcol. [ToHATne o Teopun
Kpuctannuyeckoro nons. BsanmHoe pacnonoxeHve
NUraHgoB M aTOMHbIX opbuTanen
KomnnekcoobpasoBaTens B OKTa34puU4eckom 1
TeTpasgpuyecKoM Mnose NMraHgoB: CreKTPOXUMUYECKUN
psig nuraHaoB. BeICOKO- 1 HU3KOCMUMHOBLIE KOMIMMEKCH.
Okpacka komnnekcoB. Bknag [.M.MeHaeneeBa,
J1.A.MyraeBa, V. .YepHsaesa, A.A.lpuHbepra, tO.H.
KyKyLLK1MHa B XMMWIO KOMMIEKCHBIX COEAMHEHWI.
OunccoumaLma KoMnneKkcHblx coeanHeHnin. KoHctaHTa
HEeCTOMKOCTM KOMMIIEKCHOro MoHa: cTyneHyartas un obuias
KOHCTaHTa. ®akTophbl, BNMSAIOLWME HA YCTONYMBOCTb.
JTabopaTopHasi paboTa "KomnnekcHble coeanHeHms".

0,5




Pasgen 5. PacTBOpbl HE3NEKTPONNTOB U 3NIEKTPOSINTOB

Tema 14. OcHOBbI HPU3UKO-XMMNYECKON TEOPUM
pacTteopoB. CBONCTBa pacTBOPOB.

Knaccudpmkaums gucnepcHoix cuctem. ObpasoBaHue
WCTWHHBIX pacTBOPOB. 'MapaTHas Teopus pacTBOpPOB
O.W.MengeneeBa. TennoBble apdekTbl Npu
pacTBopeHun. BnnsHne TemnepaTypbl HA pacTBOPMMOCTb
BeLlecTB. 3aBMCMMOCTb PpacTBOPUMOCTH ra3oB OT
OaBrieHus.

MpaBwuno NeHpu. BaanmHasa pacTBOPMMOCTb ABYX
XnakocTen. 3akoH pacnpegenennsi. HeHacbllweHHble,
HacblLLEHHbIE N NepeChILEHHbIE pacTBOPbI.

Cnoco6bl BblpaXKeHWs KOHLEHTpaLuM pacTBOPOB:
NPOLUEHTHas, MONspHas, MonsanbHasi, HopManbHas,
MOJIbHbIE AOMNMN.

KonnuraTuBHble CBOMCTBA pacTBOPOB U NX
Konm4ecTBeHHoe onucaHne. CBoncTBa pasbaBrneHHbIX
pacTBOpPOB HeanekTponutoB. Ocmoc. OcmoTuveckoe
pasneHuve. YpaBHeHue BaHT-[odda. [laBneHne
HacCbILLEHHOro napa pacTBOPUTENS HaZ PacTBOPOM.
3akoHbl Payns. MoBbilweHne TeMnepaTypbl KUNEHUs
pacTBOPOB M NMOHXEHNE TemnepaTypbl X 3amMmep3aHus.
O6ynNMoCKONMYECKUIA U KPUOCKOMUYECKUIA METObI
onpeaeneHnst MoneKynsapHbIX Macc PacTBOPEHHbIX
BELLLECTB.

JlTabopaTopHasi paboTa: "PacTtBopbl”.

0,5

Tema 15. SnekTponuTbl. AnekTponuTnyeckas
anccoumanms.

Teopusa anekTponmMTMyYeckon anccouunaumm AppeHuyca.
Ponb Monekyn pactBopuTtens B npoLecce pacnaja
3MNEKTPONUTOB Ha MOHbI. [lnanekTpuyeckas
NPOHMLLAEMOCTb U MOHN3MPYIOLLIAs CNOCOBHOCTb
pacTtBopuTens. CunbHble N criabble 3NeKTPOonnThI.
CrteneHb auccoumaLmm. MI30TOHMYECKNA KOIDPULNEHT.
MpumeHeHne 3akoHa AeNCTBYIOLWMX Macc K pacTBopam
cnabbix anekTponutoB. 3akoH pa3basneHua OcTeanbaa.
BnusiHne ogHOMMEHHOro noHa Ha guccoumaumio cnaboro
anektponuta. KoHcTaHTa guccoumaumm cnabbix
anekTponuToB. CTyneH4yaTas guccoumauns. Kaxyliascs
cTeneHb AMccounanumn CUnbHbIX 3NeKkTponuToB. MNoHaTre
006 akTnBHOCTU. [oHATME 06 MOHHOW cune pacTBopa.
3aBNCUMOCTb KO3hPULMEHTA aKTUBHOCTM OT MOHHOMN
cunbl pactesopa. VMloHHble peakumn.

JlabopaTtopHasa paboTta "NoHHbIe peakummn”.

Ycnosusa cMeLLeHNsa MOHHbIX paBHoBecui. [ponsseaeHna
pacTBOPMMOCTU. DNEKTponuTUIeckas aguccoumaums
MOJEKY BOAbl: MOH TMOPOKCOHUS, MOHHOE Npou3BeaeHne
Boabl. BogopoaHbin nokasatens - pH. KncnotHo-
OCHOBHbIe MHAMKaTopbl. BydepHble pacTBopsbI.

Mmaponus conen. CteneHb rMaponmaa, ee 3aBMCUMOCTb
OT KOHLIeHTpaLmm u Temnepatypbl. KOHCTaHTa rugponusa.
PasnuyHble crniyvyaun rugponumsa. HeobpaTumbln rugponma.
CoBpeMeHHas Teopusi KUCIOT U OCHOBaHWI. [1poToHHas
Teopus. Kucnotbl n ocHoBaHUA no Jlbtoucy. MNMoHsaTme o
KECTKUX N MSATKMX KACIOTax M OCHOBaHUSIX.
JTabopaTopHas pabota: "N'vaponus conen"”

0,5




Paspen 6. QnemeHTbl 311eKTPOXMMnmn

Tema 16. NanbBaHn4Yeckne anemeHTbl. Knaccudukaumsa
3NEeKTpoAoB ( NepBoro poaa, BTOpPOro,
penokc).BogopoaHbin anektpon. CtaHaapTHble
OKUCNUTENbHO-BOCCTAHOBUTENbHbIE MOTEHLUMAnbI.
Onektpoasmxywas cuna (34C) ranbBaHN4YECKOro
anemeHTa. icnonb3oBaHne OKUCITUTENbHO-
BOCCTaAHOBMWTEIbHbLIX MOTEHLMANoB ANs NpeAcKkasaHus
BO3MOXHOCTU npoTekaHus OBP.

OneKTpoaHble NOTEeHUMarnbl MeTanmnoB.

3aBUCMMOCTb OKUCITUTENTbHO- BOCCTAHOBUTEMNbHbIX
MOTEHLMArNoB OT KOHLEHTpaUUn peareHToB. Y paBHEHME
HepHcTta ans peakuun.

OneKTponm3 Kak OKUCIUTENbHO- BOCCTAaHOBUTENbHbIN
npoLecc. QNeKTponM3 pacnnaBoB U BOOHbIX PAaCTBOPOB.
Mony4yeHne rmnoxnoputa HaTpus Npu 3NEKTponm3e
pactesopa NaCl.

Koppo3usi MeTannoB, METOAbI 3aLLMThI OT Hee.
JlabopaTtopHas pabora: "OkncnutenbHo-
BOCCTaHOBUTENbHbLIE peakumn”.

Tema 17. OKMCIUTENBHO- BOCCTAHOBUTESbHbIE NPOLIECCHI.
BakHeNLme okMCnMTeNn 1 BOCCTaHOBUTESN.
3aBNCUMOCTb OKUCITUTENBHO- BOCCTAHOBUTESBHbIX
CBOWICTB BELLECTB OT MOJIOXKEHMS 00pa3yroLLMX UX
3NeMeHTOB B nepuoanyeckon cucteme. CoctaBneHve
YPaBHEHWUI OKUCITUTESNbHO-BOCCTAHOBUTESBbHbIX PEAKLIMNA
(OBP). MeTogbl 3NeKTPOHHO-UOHHOIO
6anaHca.Knaccudpukaums OBP: mexmonekynsipHble,
ONCMPONOPLMOHMPOBAHUS U BHYTPU- MOSEKYNSAPHbIE.
JlabopaTtopHas pabora: "OkncnutenbHo-
BOCCTaHOBUTENbHbLIE peakumn”.

0,5
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Pasgen 7. XuMunsa anemMeHTOB - HEMETanNNoB

Tema 18. BBegeHue B xumuto anemeHToB. O6Lime
3aKOHOMEPHOCTU N3MEHEHMS CBOWCTB aTOMOB
xumMmmndecknx anemeHToB B NCX3 .M. MeHpeneesa.
Bogopog.

Bogopog B npupoge. M3otonsl Bogopoaa. CtpoeHue
Moriekynbl Bogopoaa.llpomMbineHHble n nabopaTopHbie
cnocobbl nony4vyeHnst Bogopoga. dusmdeckme cBOMUCTBa
BOAOpPOAA: MMOTHOCTb, TEMMONPOBOAHOCTb.

Xnmumyeckue ceoncTea Bogopoaa. lNpumeHenne
BoJopoAa B TexHuke.magpuabl Bogopoga. PactBopnMocCTb
BOOOpOAA B MeTannax.

Ocob6eHHOCTM XMMUYECKMX CBOMCTB BOAOPOAA B MOMEHT
BblaeneHus. JJeMOHCTPaLNOHHbBIN SKCMEPUMEHT.
JlTabopaTopHasi paboTa: "Bogopoa".

0,5
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Tema 19. OnemeHTbl VIIA-rpynnb -

"anorexsbl".

MpupogHble coegnHeHus ranoreHoB. JlabopaTopHble U
NPOMbILLIIEHHbIE CNOCOoObI NonyyeHns dTopa, xnopa,
6poma, noga. XmumMmyeckme CBOWCTBA ranioreHos.
MpumeHeHue ranoreHoB. BogopoaHble coeanHeHns
ranoreHos.

["anoreHoBo4OpPOAHbIE KACHOTLI. [lony4veHne
ranoreHoBOAOPOAHbIX KMCNOT. KNCNOTHbIE U
BOCCTaAHOBMWTEIbHbIE CBOMCTBA rafioreHoBO4OPOA0B.
KncnopogHble coegmMHeHUs ranoreHoB

Oxkcuabl xnopa. BsaumogenicTeme xmnopa ¢ Bogon u ¢
BOOHbIMM pacTBopamu weno4ven. Kucnopoaconepxaiume
KMCNOTbI XJ10pa, X OKUCTIUTENbHbIE N KUCINOTHbIE
dyHKkunn. x conun. Kncnopoacoaepxatine KMcnotbl
6poma 1 noga. [JeMOHCTPALMOHHBI 3KCMEPUMEHT.
JlabopaTopHas pabora:

1. "CBolicTBa ranoreHos".

2. «KnucnopogHble coeguHeHUs1 rarioreHoB».

0,5




Tema 20. SnemenTsl VI rpynnbl. XansKoreHsoi.

Bopga. Mepokena sBogopoaa.

Kucnopoga. Boga. lNepekucek Bogopoaa.

Kucnopog B npupoge. Ero 3HauyeHne Ansi >KM3HEHHbIX
npoueccoB. CoxpaHeHue kucnopoga atmocdepbl —
Ba)KHelLlasi 3aadva KOMormu.

MpoMbiwneHHbIe U TabopaTopHbIE CMOCOOLI NOSyYEeHNsI
kucnopoga. MNpombIlNeHHOEe 3Ha4YEeHNE KUCIOpoAaa,
dopcmnpoBaHHOE NpoBeAeHNe MeTannypruieckmx
NpoLEeCccoB Npu KUCNOPOAHOM AyTbe. OKUCNUTENbHbIE
ceonctea. Annotponus kucropoga. O30H.

Okcuabl 3NeMeHTOB — MX Knaccudmkaumsi, rmapatbl
OKCUAOB.

Boaa. AHomanus ee cBoncTB. CTpOEHNE MOMEKYIbl BOAbI.
Ponb BoAbl B TEXHNYECKMX 1 B B1ONormyecknx npoueccax.
OxpaHa BoaHbIX pecypcoB  BaxHewLlasa npobnema
3KOJTOTUN.

>KecTtkocTb BOAbI M cNOCObbI €e yCTpaHeHue.

Mepekucb Bogopoaa. CTpoeHne ee MONeKyrbl.
KucnoTHble ceoncTBa. [lepekucn metannos.
OKNCNUTENBbHO-BOCCTAHOBUTENBHLIE CBOMCTBA NEPOKCMAa
Bogopogaa. [NpumeHeHne nepekncu Bogopoaa u
NepoKCUAOB B TEXHMKE. [1leMOHCTPaLMOHHBIN
9KCMEPUMEHT.

JlabopaTtopHas pabora:

1."Kucnopog";

2."Kucnopoga. Nepokecng Bogopoaa”;

0,5
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Tema 21. Cepa, ceneH, Tennyp. Nx rugpuasbl.

Cepa B npupope: camopoaHas cepa, cynbhuabl,
cynbdaTbl. [MonyyeHne cepbl, ee NpUMEHEHME.
MonyyeHve n NpuMeHeHWe ceneHa u Tennypa.
OneKTpoHHOoe cTpoeHne aToMoB. ObLasa xapakrepucTmka
XUMUYECKMUX CBOWCTB.

CepoBopopopn. CepoBogopogHas Kucnota, cynbguabl
mMeTannoB. BoccTtaHoBUTENbHbIE CBONCTBA
CepoBOAOPOLHOM KUCIOTLI U ee Conen.
MHorocepHUCTbIE BOZOPOAbI 1 NONUcynbuasbl MeTanos.
CeneHoBogopog, TeNmypoBO4OpoOa.

Oxkcuabl U KNUCNOTbI Cepbl, ceneHa, Tennypa.

Oxkcuapl cepbl: MOHOOKUCb, ABYOKNCh, TPEXOKUCH.
OKncnNUTENbHO- BOCCTAHOBUTENbHBIE CBOMCTBA OKCuAa
cepbl (IV). CepHucTas kncrnota, ee CBOMCTBA M CBONCTBA
ee conen. ObpasoBaHmne ABYOKUCU Cepbl B MeTanmypruim
LBETHbIX METANIOB, €€ paLMoHanbHOE UCTOMb30BaHNE 1
3aLUMTa OKpYXKatoLLEeN cpeabl.

Okcug cepbl (V). CepHas kucnota. Ee BaxHenwmne
cBOMNCTBA U npumMmeHeHue. Oneym, ero XmMn4eckum
cocTaB. TexHu4eckue MeTobl NoSy4YeHns cepHomn
KUCMOTBI.

TwocepHasd kucnoTta, Tocynbdgarthl. [onMTnoHoBLIE
kncnoTbl. Okcmapl ceneHa un Tennypa. Kncnotel cenexa un
Tennypa, CpaBHeHME NX CBOWCTB C KUCIOTaMu Cepbl.
[eMOHCTpaLMOHHbIA 3KCNEPUMEHT.

JlabopaTtopHas paboTa: «CBolcTBa COeANHEHNI CEPbI».

0,5




Tema 22. SnemenTsl VA rpynnsi.

A30T. BogopoaHble coegMHeHns asoTa.

A30T B npupogae. [NonyyeHne Ynctoro asota. SHeprusi
anccoumaumm monekynel azota. Ob6Lasa xapakrepucTtumka
XUMUYECKMUX CBOWCTB.

Ammumak. MNMpomMbineHHble 1 TabopaTopHbIe CNOCOOLI ero
nony4veHus. Bsaumopgencteue ¢ sogon. mapat ammmnaka,
NOH aMMOHUSI.

Peakuun okucneHms ammunaka.

B3aumopenctBne ammmnaka ¢ metannamu. AMuasbl,
nMmUabl, HATPUOLI METANIOB.

MmapasuH. CTpoeHne ero mornekyrnbl. XuMmyeckne
cBoncTBa. A30TMCTOBOAOPOAHANA KACNOTA, a3uabl
MeTannos. 'ngpokcunamuH. ManoreHnabl asoTa.
KucnopoaHble coeiMHeHNs a3oTa.

JlTabopaTopHasi paboTa: "A30T 1 ero coeguHeHns".
Oxkcuabl a3oTta, nx cBoncTBa. A30TUCTas KACNoTa, ee
OKUCNUTENBbHO- BOCCTAHOBUTENbHbIE CBOMCTBA. HUTPUTBI.
A3zoTHas kucnota. OKMCnNUTENbHbIE CBONCTBA a30THOWN.
lMpMeHeHne a3oTHOM KUCMOTbI B TEXHUKE.
MpomblILNeHHbIE MeTOAbI NONYYEHUS a30THOW KUCMOTbI.
docdop, MbIWbSAK, CypbMa, BUCMYT.

MpupoaHble coeamHeHus. MNMonyyeHne NPoCTbIX BELLECTB.
AnnoTtponus. MNpumeHeHne docopa, MbllbsiKa,
BMCMYTa B TEXHMKE.

OxucnutenbHble yncna. Pocchuabl, apceHnapl,
aHTUMoHUAbI MeTannos. 'napuabl pocdopa, Mbllbsika,
cypbMbl. MloH dhocdoHms.

Oxkcuabl. MpumeHeHne okcuaa cocdopa (V). Kucnotsl
docdopa (ll1) n pocdopa (V). Okcrabl Mbllbsika U
cypbMbl. VIx amdoTepHbIn xapaktep. OCHOBHblE CBOWCTBA
okcuaa sucmyTa (l). NMpounsBoaHbie BucmyTa (V).
OkuncnutenbHble N BOCCTAHOBUTESNbHLIE CBONCTBA
COeOUHEHUI MbilbsKa, CypbMbl, BACMYTA.

ManoreHuabl hocdopa, Mblllbsika, CypbMbl, BACMYTA.
doccopHble yaobpeHus.

JlabopatopHasa paborta: "CoeanHeHus gocdopa, cypbMbl,
BUCMyTa".

0,5
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Tema 23. AnemeHThl IV rpynnbl

Yrnepon, KpeMHUN.

Yrnepoa B npupoae. AnnoTponHbie Moamdpukaumm
yrnepoga. Nx TexHnyeckoe 3HadeHue.

MpupoaHble coeauHeHns kpemHus. NonyyeHue B Buae
npocToro BewlecTsa. [IpMMeHeHne B TEXHUKE.
CTpoeHune anekTpoHHbIX 06onovek atomoB. 3HaYeHne
OKUCNUTENbHBIX YNCen.

Oxkeup yrnepoga (). NonyyeHue. Baanmogencraune ¢
ranoreHamu. Kap6oHunbl meTannos. [NpumeHeHne
MOHOOKMCHK yrnepoaa B kKa4eCTBe BOCCTaHOBUTENS B
mMeTannypriu.

Okeng yrnepoga (1V). dmsmyeckme ceoncTea.
MpumeHeHue B TexHuke. Kucnotel yrnepoga (1V).
KapboHaTbl. Peakunsi camookMcneHmns-
CaMOBOCCTaHOBMNEHUSA MOHOOKMCM yrrepoga.
JlabopaTtopHas pabota "Yrnepog".

Cepoyrnepoga. TuoyronsHas kucnoTa.

CoeauHeHuns yrnepoaa ¢ ranoreHamu. ®peoHsl.
CoeaunHeHus yrnepoga ¢ a3otom. QuunaH, ero ctpoeHue.
CuHvnbHas kucnota v umanuabl. LinaHna-moHsl B
KayecTBe NUraHgoB B KOMMIEKCHbIX COEANHEHUSIX.
PopaHuctoBogopoaHas kucnora.

KpeMHun, ero npupoaHble coeguHeHus. lNonyveHne
KpeMHus. NprmeHeHne B TeXHUKE NONynpoOBOAHUKOB.
Oxkcuabl KpeMHUS, KBapL, U KBapLeBoe cTekno. Kucnotsl
KpemHusi, cunukatbl. Ctekna. PactBo—pumoe cTekno,
ObITOBOE CTEKIO0, cneuunarnbHble cTekna.

Cunuuungpl metanno. KpemHeBogopoasl. VIx cpaBHeHMe
¢ yrnesogopoaamun. KpemHeopraHmyeckne coeanHeHus,
UX NPUMEHeEHMe.

Kapbug kpemHus. Ero nonyyeHne n npumeHeHue.
"epmaHuin, 0NOBO, CBUHEL,.

MpupoaHble coeauHEHNs repMaHus, 0NoBa, CBMHLA.
MpumeHeHne B TexHuMKe. AnnoTponus onosa.
Bsanmopenctsue ¢ kncnotamu. CteneHn oKUCneHus.
Oxkcuapl U TMapOOKNCK repmaHmsi, ofoBa, cBuHUa. Mx
aM@OTEepPHOCTb.

OKkncnNUTEenbHO-BOCCTAaHOBUTENBbHBIE CBOWCTBA

coeavHeHun repmanung  (IV), onosa (l1, IV), ceuHua (I1, IV).

Cynbdungbl. O606LLEHME XMMUK -HEMETASIIOB.
ranoreHnabl. ONoOBOXNOPMCTOBOAOPOAHAN KACNOTA.
JlTabopaTopHasi paboTta "CoepuHeHuns yrnepoaa, KpeMHus,
onoBa, cBuHLA".

0,5




Pasgen 8. Xumuna anemMeHTOB -MeTannoB

Tema 24. O630p CBONCTB 3N1EMEHTOB -METAaroB.
CaoricTBa anemeHToB rpynn. AnemeHTsl rpynn IA, A, Il A
Moarpynna nutua, noarpynna 6epunnus. bop n
AnOMUHUA.

MpupoaHble COeAMHEHNS 3NEMEHTOB NOArPYNMbl INTUS.
MonyyeHure Weno4vHbix MeTannoBs, nx gusmnyeckme
csonctea. bop. Antomunnin.  MNpumeHeHre.
B3aumopenctBue ¢ Bogon. Bsanmogencreume ¢
kncnopogom. Okcuabl, MEPOKCUALI, HAANEPOKCHAbI.
Mmapokenabl wenoyHbix metannos. Okeng 6opa n
antoMUHKS.

BaaumopgencTeme LenoYHbiX MeTanoB ¢ BOAOPOAOM,
a30TOM, CEPOW, ranoreHamu.

[MpombIWneHHbIE MeTOAbI MOSTyYeHns eAKOro HaTpa u
epkoro kanus. MNMonyyeHre cogpl 1 noTawa.

MpupoaHble coeaMHEHNS 3NeMEHTOB NOArpynmnbl
6epvnnus. MNMonyyeHne NPOCTbIX BELECTB, MPUMEHEHNE
NX B TEXHUKE.

OO6Lwwas xapakTepucTmka XMMNYECKNX CBONCTB.
Bsanmopgencteune ¢ BOAOPOAOM, a30ToM, cepoii. Okecnapl
n nepokcuabl. OCOBEHHOCTb XMMMWUYECKUX CBOMCTB OKCMAA
O6epunnus. . bepunnatsbl.

Mopokcuabl MarHus, Kanbuusi, CTPOHLMS, 6apus.
lMpumeHeHne rmapokcuaa KanbLms Kak BEXKYLLEro
BellecTBa.

JTabopaTopHasi paboTta "CeoncTtea s-anemeHToB | n 1l A
rpynn MNCX3".

0,5
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Tema 25. AnemeHThl IB, 1IB-rpynn

Moprpynna megu, noarynna LmHKa.

Megb, cepebpo, 3omoTo B npupoge. Metannyprus megu.
LinaHnaHbin meToq n3Bne4veHus 3onorta n cepebpa.
MpumeHeHne meawn, cepebpa, 30110Ta B TEXHUKE.

O6bLan xapaKTepucTmka XMMUYECKNX CBONCTB.
Bsanmopencteue ¢ kncnotamu. Okcuabl, rmapokeuabl.
AmdoTtepHocTb okengos meaum (l1, 1), okcmaa sonota (lI1).
KynpuTbl, kyrnipaTbl, ayparhbl.

LnHk, kagmuia, pTyTb. VX npupogHblie coeauHeHus.
lMNonyyeHune, cBOMCTBA, NPUMEHEHNE.

Okcuapl LMHKa, Kagmus, pTyTu. napokeuapi.
OcobeHHOCTN cTpoeHus coeguHenun ptyTu (1).
JlabopaTtopHas paboTa "coegmHeHns noarpynn Meamn u
LMHKa".

0,5

Tema 26. SnemenTsl IVB 1 VB-rpynn.

Moarpynna TuTaHa, noArpynna BaHaaus.

Pyapl TuTaHa u unpkoHms. OcobeHHOCTU MeTannyprum
3TNX MeTannoB. KOHCTPYKUNOHHbIE AaHHbIE TUTaHa.
MpumeHeHne TuTaHa, UMPKOHUSA, raddHUSA B TEXHUKE.
3HaueHus okucnuTenbHbix Yncen. Okenapl. Mmapokeuabl.
AMGOTEPHOCTb IMApoKCMaa TUTaHa U LMPKOHUS.
TuTaHaTbl U LMPKOHATHI.

B3anmMopencTsume ¢ ranoreHamm, asoToMm.
B3aumopgencteue ¢ kncnotamu.

MpupoaHble coegnMHeHns BaHaaus, HMObuUs, TaHTana.
[MpumMeHeHne NpoCTbIX BELLECTB.

B3sanmopgencrtaue ¢ kncnotamu.

M'apokcuabl BaHagus, HMobws, TaHTana. BaHagatbl n
TaHTanaTbl.

JlTabopaTopHasi paboTa "BaHagnii".

0,5
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Tema 27. OnemeHThl VIB rpynnbi -

XpOM, MonmbaeH, Bonbgpam.

Pyabl xpoma, monnbaeHa, sonbdpama. lNonyyeHne atnx
MeTannoB u3 pyAa. [pyuMeHeHne B TEXHUKE.
Bsanmopgencteue ¢ kncnotamu. 3HayeHust
OKUCNUTENbHBIX YNCen.

Oxkecuvabl 1 rmapokeuapbl, XpoOMUCTas U XpoMoBbI€ KUCMOThI,
XpOMUTBI U XpomaTbl. MonubaeHoBasi 1 BonbdpamoBas
kncnotel. Monubaatsl u BonbdpamaTsl. M3ononu- un
reTeponosIMKUCAOTHI.

B3anmHbI nepexon XpomMaToB M AMXPOMATOB.
OkuncnutenbHble CBOMCTBA XPOMaTOB U ANXPOMAaTOB B
Kncnowm cpege.

JlTabopaTopHasi paboTa "CoeamHeHus xpoma".

16

Tema 28. SnemenTsl VIIB-rpynnbl.

MapraHeu, peHun.

MapraHeL, u peHuin B npupoge. MNonyyeHve mapraHua u3
ero pya. [NpyMeHeHne mapraHua n peHust B TEXHUKE.
B3aumopgencTeue mapraHLua n peHust ¢ KUcnoTamu.
Oxkcugpbl MapraHua. N'mapokcuael MapraHua.
MapraHueBaTucTas, MaproHLoB/UcTas, MapraHuesas
KMCNOTbl. MaHraHuTbl, MaHraHaTtbl, NepMaHraHaThbl.
Oku1cnuTenbHble CBOMCTBA NepMaHraHaToB U UX
3aBMcUMOCTb OT pH cpeapbl.

Okcnpbl peHusi. PeHneBas kucnoTa, neppeHarhbl.
JTabopaTopHasi pabota "CoeamHeHus mapraHua”.

Tema 29. OnemeHThl VIIIB rpynnei.

CewmelicTBa xernesa v NnaTuHbl.

Pynobl xxenesa, kobanbTa, HUkens. Metannyprus xxenesa.
MpumeHeHWe kobanbTa, HUKENS B TEXHMKE.
B3anmopelictBue xenesa, kobanbTa, HUKEnNs ¢
kucnotamu. Okcnabl v rngpookucu. Pepputsbl n heppartbl.
LinaHnaHele komnnekcHble coeamnHerus xenesa (1l n lll).
OxucnutenbHble cBorcTBa xenesa (1), kobanbTta (ll1),
Hukens ().

MnatnHoBble MeTannbl. HaxoxaeHue B npupoae. ObLuas
XapaKTepucTka XMMN4eCKnx CBONCTB.

Mppokenabl nannagus (Il), nnatuael (11, 1V), ux ceoncrea. 0,5 20
Oxkeunabl pyteHus n ocmus (VIII). BaxHenwme coeamHeHus
NNaTUHOBbLIX MeTannoB. NpuMeHeHNe NPOCTLIX BELLECTB
1 COeNHEHUN.

Bonpockl akonorun. BnvsHue HeopraHM4ecknx BeLecTs
Ha OKpyXaloLLyto cpedy v yenoseka. [oHATMeE 0
npegenbHo JOMYCTUMBIX KOHLEHTpauusx. MNyTu cHMxeHns
0TXOO0B NPOM3BOACTBA, OYNCTKA BO34yXa U CTOYHbIX BOA
KOXXeBEHHOro, MEXoBOro, TEKCTUINBLHOro NPON3BOACTBA U
NPOU3BOACTBA MCKYCCTBEHHbIX KOX N XMMNYECKMX
BOMNOKOH. O606LeHne XMMUN SNEMEHTOB - METAsIOB.
JTabopaTopHasi paboTa "CemelncTBo xenesa".

Utoro B cemecTtpe (Ha kypce ans 3A0) 12 12 282
KoHcynbTauum n npoMexyTodHas atrectaums (Sk3ameH) 5 13
Bcero koHTakTHas pabora n CP no aucuunnuHe 29 295

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM NaHoOM He NpeaycMOTPEHO

5 BANNbHO-PEATUHIOBAA CUCTEMA OLIEHUBAHUA
Ncnonb3osaHune 6annbHO-perTUHIOBOW CUCTEMbBI HE MPEeayCMOTPEHO.




6. ONMUCAHME NOKA3ATENEW, KPUTEPUEB, CUCTEMbI U CPEQCTB OLIEHUBAHUS PE3YNIbTATOB

OBYYEHUA

6.1 MNokasaTenn oueHNBaHuNA

Kop komneTteHummn

MokasaTenu oueHnBaHUs pe3ynbTaTtoB O6y‘-IeHI/IF|

OTl1K-1

dopMynmpyeT OCHOBHbIE 3aKoHbI XUMUK. KnaccudumumpyeT peakuum, aHanuanpyeT ycrnosus
NX NpoTeKaHus.

AHanuanpyeT XMMUYeckme NpoLecchl 1 OLEHUBaET BINAHME Ha HUX PasfnyHbIX (DakTopoB
(TeMnepaTypa, KOHLEHTpaLUs, NPUCYTCTBUE KaTanusaTopa u ap.)

MpUMEHSIET CYLLECTBYHOLLME COBPEMEHHbIE METOAMKM OIS OLEHKN (OU3NKO-XUMUYECKUX
CBOWCTB BELLECTB, CBA3W MEXOY CTPOEHUEM BELLECTBa U €ro KUCIOTHO-OCHOBHbLIMU,
OKMCMUTENbHO-BOCCTAHOBUTENbHBLIMU W Ip. CBOMCTBaAMMU.

6.2 Cucrema 1 KpUTepmm oLeHUBaHUA

LLikana oueHuBaHna

Kputepun oueHMBaHUA CHOPMMUPOBAHHOCTI KOMMETEHLMI

YcTHoe cobecenoBaHue MucbMeHHasa paboTa

5 (oTnun4HO)

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

CTyneHT nokasblBaeT npaBuiibHOE
MOHUMaHMWe yCnoBusl 3agaqu, Brnageet
HaBblKaMy aHanuaa ycrnosusi, BbIoopom
HY>KHbIX 3aKOHOB M hOpMyI A4S ee
peLLeHns.

YMeeT npaBunbHO HanucaTb ypaBHEHUS
peakuui.

4 (xopoLwuo)

CtaHgapTHbI OTBET, JIULLEHHbIN
nHamMBuayanbHocTu. [lonyckaet
He3Ha4nTENbHbIE NOTPELLHOCTN NPU OTBETE
Ha BOMpOCHI.

CTyneHT nokasbliBaeT 4OCTaTOYHOE
NoHUMaHWe ycrnoBsus 3agauu, snageet
HaBblkaMy aHanusa ycrnosus, nytaeTcs B
BblGOpE HYXHbIX 3aKOHOB W hopMyn Ans ee
peLUeHuns.

YMeeT nNpaBurbHO HanucaTtb YpaBHEHMS
peakuui.

HenonHbIn OTBET, UMEKOT MECTO
Hebonblume npobenbl B 3HaHWAX.
[onyckaeT NorpeLHoCcTy Npu oTBeTe Ha
BOMPOCHI.

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

3aTpyaHsieTca NpaBUNbHO HaNMcaTb
ypaBHEHWST peaKUn.

3 (yooBneTBoOpUTENbHO)

Moka3blBaeT 3HaHUSA y4ebHOro Matepuana
B MUHUManbHoOM o6beme. [lonyckaeTt
GornbLIOE KONMMYECTBO HEMPUHLMMNATIBHBIX
owmnbok. MoXeT ycTpaHUTb UX C MOMOLLbI0
npenofaeaTens.

CTyZeHT nokasbiBaeT HeJocTaTouYHoe
NOHMMaHWe YCroBUSA 3afayn, NyTaeTcs B
BbIGOPE HYXXHbIX 3aKOHOB U hopMyn Afs ee
peLieHus.

HenonHbI oTBET, €CTh OLUNOKM B
N3IOXXEHMM HECKONMbKMX TeM. [lyTaeTca B
TEpMUHAX.




He moxeT oTBeTUTb Ha Bonpoc 6e3
NMOMOLLM 3K3aMeHaTopa. MHOroumcneHHble
rpybble owmobKu.

He noHumaet ycrnosue 3agayduv, He MOXeT
NpeanoXvTb BapuaHTbl pewleHnsi. He 3HaeT
CBOWCTB BeLLeCTB. He MoxeT HanucaTb
ypaBHEHUs1 peakLunii.

HenoHnmaHue 3agaHHOro Bonpoca.

He noHumaeT ycrosue 3agayn, He MoXeT
npeanoXnTb BapuaHTbl pelleHus. He 3HaeT
CBOWCTB BellecTB. He MmoxeT HanucaTtb
XumMmyeckue opmynbl.

2 (HeyOooBNETBOPUTESBLHO)

MonbITka cnucbIBaHUs, UCMOMNb30BaHUA
Hepa3peLlleHHbIX TEXHNYECKNX yCTpOVICTB
UNK1 NONb30BaHWe MNOLCKa3KoM ppyroro
YernoBekKa.

6.3 TunoBble KOHTPONbHbIE 3a4aHUA U/MNK NHble MaTepualbl, MCNONb3yeMble ANsl OLeHKU pe3ynbTaToB
obyuyeHus
6.3.1 TunoBble KOHTPOJIbHbIE BOMPOCHI

Ne n/n dopmynmMpoBKM BOMPOCOB

Kypc 1

BO,D.OpO,D,. MonoxeHue B I'Iepwop,mquKoﬂ cucrtemMe 1 cpaBHeHue C rarnoreHamMmm u WenovYyHbiMn MeTannamn.
I'IonyquVle B na6opaTopvw| M NPOMbILLITIEHHOCTH.

—_

Mvapvasl Bogopoaa, UX Knaccudukaums no TUny XMMUYECKON CBSA3MN.

Kucnopog. [MonyyeHue B naGopatopum 1 NPOMbILLINIEHHOCTU. XMMMYECKUe CBOMCTRA.

3ﬂeKTp0HHO€ CTpoOeHune Kmcnopoaa. OkucnuTenbHble CBOWCTBA. AJ'IJ'IOTpOI'IVIﬂ.

O30H 1 ero ocobeHHOoCTH.

Okcmpabl anemeHToB. Nx KJ'IaCCI/I(bVIKaLI,VIﬂ.

XecTkocTb Boabl (MOCTOAAHHANA U BpemeHHas ). Ee ycTpaHeHue.

nepeKI/ICb Bogopoaa. OKMcnnTenbHO-BOCCTAaHOBUTENBbHbIE CBOMCTBA nepekmcun sogopoaa.

lanoreHsbl. MpoMbilneHHbIe MeTodbl MonyyeHus gTopa, xnopa, 6poma, Moaa.

SﬂeKTpOHHOG CTpoeHune rarioreHoB. OkucnurenbHble CBOMCTBA ranioreHoB.

B3anmogeincTeme ranoreHoB ¢ BOAOPOAOM.

raJ'IOI'eHOBO,D,ODO,D,HbIe Kncnotol. Mx nony4yeHue m CBOWNCTBA.

CoeanHeHns ranoreHoB ¢ NONOXUTENbHbIMU CTENEHSMU OKUCTIEHUS.

CaolicTBa xJiopa B CpaBHEHUM C 1040M M GpomMoM. Xnopo-, 6poMo- 1 NO40BOAOPOAbI.

Cepa. XumMmnyeckue cBoncTBa cepbl. CxopcTtBo n pasnunyune B CBOMCTBaxX COeAUHEHUN cepbl 1 Xpoma.

3ﬂeKTp0HHO€ CTpoeHune cepbl. XnMunyeckue cBONCTBA.

CepoBogopog. Cynbduasl meTannos. BoccTraHoBUTENbHbLIE CBOMCTBA CEPOBOAOPOAHON KUCMOTbI.

Okecmabl U KCNOThI cepbl. CepHaﬂ KMcnota, ee CBoMCTBa U npuMeHeHune.

JUNE N [N N N U DS\ QU Ny NS W QI \py GOV U QNN W QRSN
olo|[N|lo|a|lr|lo|d|a|o|Y|R|N|o|O |~ |®]N

A30T. Nony4yeHne n npumeHeHue. MNMpobnema dukcauumn atmocepHoro asoTa.

20 AmMMHak. XmMmnyeckue CBOMCTBA, NOMyvYeHue npuMeHeHune.

21 MmppasunH. AsoTuctoBogopoaHas kucroTa. A3vabl MeTansos.

22 Okecnapl 1 KNCroThl a3oTa. A30THas KMCNOTa U €€ OKUCINUTESbHbIE CBOMCTBA.

23 docdop. AnnoTtponusa. M'mapuabl gocdopa.

24 Oxkcunabl n kucnoTsl hocopa. PocdhopHble yA0OPeEHMS.

25 Okcmabl MblWwbsika 1 CypbMbl. VIX amdoTepHbIn XxapakTep.

26 Yrnepoa. KpemHuii. CTpoeHue anekTpoHHbIX 06onovek. CTeneHn oKUCneHus.

27 Okcuabl yrnepoga. Kucnotsel yrnepoga. KapboHartbi.

28 Oxkcnabl kpemHus. Kapu. KsapueBoe cTekro.

29 PacnpocTtpaHeHHOCTb 1 cbop[wa HaxoXaeHusa antoMmHms B npupoge. CBOWCTBa, NonyyYeHne n NpuMeHeHue
antoMVHUA N ero COeaMHEHWUN.

30 OnemeHThl |A rpynnel. MNony4veHne, B3aumogencteune ¢ Bogon. Okeuabl, NepoKcuabl U rMApPOKCUAbI LLEMNOYHbIX
MeTannos.

31 Megb. MeTtannyprus mean. Xapakrepmuctmka XMMU4EeCKMX CBONCTB.

32 LnHk, kagmuia, pTyTb. OKCuabl U rMapoKeuabl LMHKa.
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Moarpynna TutaHa. Okcuapl, TMAPOKCUALI, aMPOTEPHOCTb.

34 Xpom, monnbaeH, Bonbdpam. MonyyeHue. NpumeHeHne. Baaumogencteme ¢ KUCnoTamu.

35 Okcumabl U rMapoKcHMabl XpomMa. XpomoBasi U XpoMUcTas KUCMAOThI.

36 PaBHoBecue xpomaT 1 guxpomat MoHoB. OKUCNUTENbHbIE CBONCTBA XPOMAaTOB U ANXPOMATOB.

37 MapraHeu. NonyyeHue, Xummnyeckne CBONCTBA.

38 CoeanHeHnsa mapraHua ¢ pasnnu4yHon cTeneHblo okmcrneHms. OKNCNUTENbHbIE CBOMCTBA NepMaHraHaToB.

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

40 Knaccudukauus XMMnM4ecknx coeanHeHnn. 3akoHbl XUMUN.

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

42 3aKOH 9KBMBaNEHTOB.

43 KBaHTOBO-MexaHu4eckas mogernbs atoma. M3otonebl.

44 ATOMHbIe opbutanu. KBaHToBbIe YMcna. QNEKTPOHHbIE  KOHGMUIypauum atoma.

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

46 OnekTpooTpuLaTenbHOCTL aTOMOB. Paamepbl aTOMOB 1 MOHOB. QHeprns noHusaumm. CpoacTBO K SMEKTPOHY.

47 Mepuoguyecknn 3akoH. MNMeproguyeckas cuCTeMa XMMUHYECKNX 3NIeMEHTOB 0. . Mengeneesa. CBsA3b CBOWCTB
SMNEMEHTOB 1 MX NONOXeHns B Neprnoanyeckon CUCTeMe CO CTPOEHMEM SNTEKTPOHHBIX 000I0YEK aTOMOB.

48 OCHOBHbIE TUMbl XUMNYECKOW CBA3N N €€ XxapakTepucTukun. loHHasa cBasb. CTpoeHue 1 CBOMCTBA NPOCTENLLUNX
MOJIEKYIT.

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

50 Mbpuamsaumnsa atoMHbIX opbutanein. Metannuyeckas cessb. BogopogHas cBsisb.

51 TepmoguHammnka xmmmyeckmnx npouecco. OCHOBHblE TepMognHamMu4eckme pyHkumm. 3akoH Mecca. Jk30- n
3HO0TEPMUYECKNE peakunn. BTopoe Hayano TepmMmoanHaMmku.

52 OK30- 1 3HO0TEPMMYECKMNE peakumn. BTopoe Hayano TepMoamHamMmKu.

53 OHTponus. AHeprus M'mbbca. TepmoguHamMUYeckas oLeHKa XMMUYECKUX PeakLnii.

54 Xnmnyeckas KuHeTuka. [oMoreHHble n reTeporeHHble peakumn. CKOpoCTb XMMUYECKOW peakunm n eé
3aBMCUMOCTb OT KOHLIEHTpaLMM pearnpyoLimx BewecTs n Temnepatypsbl. lNpasuno BaHTt-INodda.

55 KoHcTaHTa ckopocTu xumuyeckon peakumun. Katanmsatopsl. Katanutnyeckue peakuum.

56 OHeprusa aktmBaumun. YpasHeHune C.AppeHunyca.

57 O6paTtumble peakunn. Xummnyeckoe paBHoBecue. KOHCTaHTa XMMUYECKOro paBHOBECHS.

58 CwmeLeHme xummyeckoro pasHoBecus. MNMpuHumn Jle-laTenbe.

59 PacTtBophl. O6Lme cBoMCTBa pacTBOPOB. MI3meHeHne TepMoanHaMmnyecknx yHKLUA NpU pacTBOPEHNMN.
PacTtBopmmocCTb.

60 MmppaTHaa Teopus pacteopoB [.U. MeHgeneesa. Tennosble achdeKTbl Npy pacTBOPEHNN.

61 Cnocobbl BblpaXeHUs! KOHLEHTPaLMK pacTBOPOB.

62 CaoncTBa pa3baBrneHHbIX pacTBOpoB HeanekTponuToB. OcMoc. OcMoTuyeckoe aaBnexve. 3akoH BaHT
Fodda. NoHmkeHe gaBneHns HacbILWEHHOro napa Haj pacTBopoM. 3akoHbl Payns.

63 Teopus anekTponuTnyeckon auccoumnaumn. NpudmHel OTKINOHEHWS OT 3akoHoB Payns u BaHTt Nodhda B
pacTBOpax 3M1EKTPOSIUTOB.

64 CTeneHb anekTponuTuieckon auccoumauun. KoHctaHta guccoumaumm. 3akoH pasbaeneHuns OcTeanbaa.

65 CunbHble n cnabble anektponutbl. CTyneHyartas guccoumaums crnabbix 3NeKTponmnToB.

66 Kncnotbl, conn, 0OCHOBaHWSI C TOYKM 3PEHNSI TEOPUM SNEKTPOSNIMTUYECKON AMccoLMannmn.

67 Ouccoumnaumsa Bogbl. MoHHOe npoun3BeaeHne Boabl. BogopoaHeii nokasatens. MiHankaTopbl. BydepHbie
pacTBoOpbI.

68 lMponsseneHne pacTBOPUMOCTH.

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

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

71 KomnnekcHble coeamHeHnsi. KoopanHaumoHHasa Teopusa BepHepa.

72 O6pasoBaHne U CTPOEHME KOMMIEKCHBLIX COEANHEHUN.

73 lMoBegeHe KOMMNNEKCHbIX COeANHEHUI B pacTaopax. Ouccoumauunsa koMnnekcHblx coegnHeHnin. MNMpoyHocTb
KOMMSIEKCHbLIX MOHOB M KOHCTaHTa HECTOMKOCTH.

74 OKkncnnMTenbLHO-BOCCTAHOBUTENbBHbIE peakunn. BaxHenwmre okncnutenn n sBocctaHosutenu. Tunesl OBP.

75 CoctaBneHue ypasHeHun OBP.

76 OnekTpogHbie noTeHuuansl MeTanno. CTaHOapTHLIA 3NEKTPOAHLIN NoTeHuuarn. YpaBHeHne HepHcta. Psg
CTaHO4apTHbIX 3NEKTPOAHbIX MOTEHUMAnoB..

77 XnMnyeckne NCTOYHUKM ToKa. [anbBaHUYeCKnn anemMeHT. AKKYMynaTopbl. TONMMBHbIE 3NIEMEHTHI.

78 Onektponua. CyLWHOCTb 3NeKTpon13a. AnekTponns pacTBOpoB U pacnnasos. 3akoHbl Papages. NpumeHeHns

QneKTponnaa.
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Kopposausi meTannos. Buabl koppoann. XuMmuyeckas Kopposus. dekTpoxmMmyeckas kopposus. MeTtogsbl
3aLLUUTBI OT KOPPO3UU.

6.3.2 TunoBble TeCcTOBbIe 3aAaHNA

He NpefyCMOTPEHbI.
6.3.3 TunoBble NPaKTUKO-OpPUEHTUPOBaHHbIE 3aAaHuA (3agaym, Kemcbl)

BapuaHTbl TMNOBbIX NPAKTUYECKMX 3aJaHNN HAXOASATCA B NPUNOXeHUn K gaHHon P

6.4 MeToanuyeckue maTepmuansl, onpeaensiowmne npoueaypbl oLleHUBaHWUs pe3ynbTaToB 06y4yeHus
6.4.1 YcnoBus gonycka obyuvatoLierocsi K NpoMeXyTOYHON aTTecTaumMm M nopsaok NMKBUAALMN akageM1U4eckom

3a40J1)KeHHOCTU

MpoBegeHve NPOMEXYTOYHON aTTecTaLun pernameHTMPOBaHO NokanbHbIM HOpMaTUBHbLIM aktom CI6IYITaA
«lNonoxeHne 0 NpoBeAEeHNM TEKYLLEro KOHTPOMS YyCreBaeMoCTU 1 NPOMEXYTOYHOM aTTecTaumny oby4aroLmxcs»

6.4.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gucumnnmHe

YcTHas +

[NMncbmeHHas

KOMﬂbPOTepHoe TecTnpoBaHue

6.4.3 Ocob6eHHOCTH nposeneHuns npome)KyTquoﬁ aTrecTauuu no gucunninunHe

* BO3MOXHOCTb NOMb30BaTbCA CNpaBoOYHbIMM Tabnmuamu, KanbkynaTopoMm;
* Bpems Ha noaroTtoBky oTBeTa no 6unety 60 MUHYT.

NHas

7. YYHEBHO-METOAUYECKOE N N(H®OPMALUOHHOE OBECNEYEHUE OUCLUUNITIUHDI
7.1 YyebHasa nutepaTtypa

ABTOp

3arnasue

MN3paTenbcTBO

| [oa nspaHma |

Ccblinka

7.1.1 OcHoBHas y4yebHas nutepaTypa

MpuHByA H., OpHuwo A.

X1MUs anemMeHToB
(OnekTpoHHbIN pecypc) : B 2

Mocksa: JlabopaTopus

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

T.T.2/nep. c aHrn. — 4-e s 2018 short=1&productid=3
naganue (an.). — (Jlyywwmn Hahmv 73243
3apybexHbli y4eOHUK)
MpyvHBya H., OpHwo A. | Xumunsa anemeHToB https://ibooks.ru/read
(OneKkTpoHHbLIN pecypc) : B 2 ) ing.php?
T.T.1/nep. c aHrn. — 4-e Mocksa: ﬂaGOPaTOpVIﬂ 2018 short=1&productid=3
nsgadue (an.). —  (Jlyywwn Hahnv 73242
3apy6exHbli y4eBHUK)
JlykaHuHa, T. J1., O6was n HeopraHunyeckasi CaHkT-MeTepbypr: CaHkT- https://www.iprbooks
Appawesa, J1. IM., Xumust. Xmummsi MeTepbyprekuii hop.ru/140150.html
Baxpywes, A. 0. rocy4apCTBEHHbIN 2022
yHuUBEpcuTeT
NPOMbILUSIEHHbIX
TEXHOMNOIrMN U gu3anHa
CaswuHknHa E. B. (1 O6Lwas n HeopraHnyeckas https://ibooks.ru/read
ap.) Xumus (Jlabopatopus ing.php?
3HaHUN) (ONEKTPOHHbIN M  Na6 short=1&productid=3
pecypc):B 2 T. T. 1 : 3aKoHbl ockea. Jlabopatopus 2018 73265
M KoHLUenuun. — 1. SHaHum
n3gaHme — (Y4ebHuk ana
BbICLLEN LLKOMbI)
7.1.2 lononHuTenbHasa y4ebHasa nutepartypa
MudTaxosa, H. L., O6was n HeopraHunyeckasi KasaHb: Ka3aHckui http://www.iprbooksh
Metposa, T. M. xumus. Teopusa n npakTuka HaLMOHambHbIN op.ru/109527 .html
nccrnenoBaTenbCKUmn 2019
TEXHOMOrM4YeCcKnmn
yHUBepcuTeT
YpsagHukosa, M. H., Xumusa B 3agadax u Tam6oB: TamBoBCKUM http://www.iprbooksh
YpsagoHukos, A. A. YNpaXKHEHUAX: B 2 YacTaX. rocyapCTBEeHHbIN 2019 op.ru/109780.html
Y.1. Obwas n yHuBepcuTeT umenm IM.P.
HeopraHuyeckas Xmmus HepxaBuHa
Kupunnos B. B. TeopeTuyeckne oCHOBBbI c n 6vor- http://publish.sutd.ru/
TEXHOIOrMM HeopraHUYecKnx aHkr-1 ‘eTepoypr. 2020 tp_ext_inf_publish.ph

BelwecTB

crnerynta

p?id=2020290




Ckopuk, H. A., HeopraHunyeckast xumusi: Tomck: MisgaTenbckuin http://www.iprbooksh
Bopwuro, J1. 1., nabopaTopHble, Jom Tomckoro 2018 op.ru/109047.htmi
KopoT4yeHko, H. M. ceMnHapcKkme un rocyqapCTBeHHOro

npakTnyeckme 3aHatus. T.1 yHuBepcuTeTa
Bacunesckas, E. U., HeopraHnyeckasi xumus . http://www.iprbooksh
Ceuko, O. U, Murck: Pecnybnukaxckuit 0p.ru/93429.html
LLlesuoBsa, T. 1. WHCTUTYT 2019

npodeccmnoHanbHoro
obpasoBaHus (PUMO)

Hectepos, A. A, Xnmus anemeHToB 14-i Poctos-Ha-[loHy: http://www.iprbooksh
BasH, E. M., rpynnbl (aTOMHbIE CBOWCTBA, WN3paTenbctBo KOXHOMO op.ru/87519.htmi
PbiGanb4yeHko, A. B. XUMMUSI NPOCTbIX BELLECTB U denepanbHoro 2018

coefuHeHun) yHMBEpcuTeTa
lNycesa, A. ©., HeopraHnyeckast xummsi: ) http://www.iprbooksh
BanguHa, J1. U., XUMMs s-, p- n 3d-anemeHToB Exarepurbypr: op.ru/106464.htmi
KoyeToBa, H. A., spatenscteo 2018
AtmaHcknx, U, H., Ypanbckoro
Fycesoin, A. ®. yHUBepcuTeTa
PasmaHoBa, B. E. Xumus TiomeHb: M3patenscTBo http://www.iprbooksh

«Tutym» 2019 op.ru/107613.htm|

Ckopuk, H. A, HeopraHunyeckast xumusi: Tomck: Misgatensbckun http://www.iprbooksh
Bopurno, J1. 1., nabopaTopHble, Jom Tomckoro 2018 op.ru/109048.htmi
KopoT4yeHko, H. M. ceMunHapcKkue un rocyqapCTBeHHOro

npakTnyeckme 3aHatus. T.2 YHUBEpcUTeTa
LiseTtkos, 1. C., O6Lwasn XxMmmsa: OCHOBBI EkaTepuHBypr: http://www.iprbooksh
AkceHoBa, T. B. XUMMYECKON TEPMOANHAMUKN N3paTenscTso op.ru/106469.htmi

N KUHETUKN: TEOPUS U Ypanbckoro 2017

ynpaxHeHua yHuBepcuTeTa
Boctpukoea, I'. 1O. Xnmmsa Mockea: Ait Mu Ap Meava 2021 ggpnj%vgvgééarzct)glrsh
Kvpunnos B. B., O6was n HeopraHmyeckas http://publish.sutd.ru/
Hosocernos H. IM., xumusi. CBoncTea ) tp_ext_inf_publish.ph
Abpamosa E. C. coeavHeHuin anemeHTos - Cankr-Tetepbypr: 2022 p?id=2022195

VII rpynn neproamyeckomn crnerymnta

cuUcTeMbl

7.2 MNMepe4yeHb npodeccMoHanbHbIX 6a3 AaHHbIX U MH(OPMALMOHHO-CNPABOYHbLIX CUCTEM

1. MHdopmaumoHHas cuctema «EgmHoe okHo gocTyna Kk obpasoBaTtenbHbIM pecypcamy» [ONEeKTPOHHbIN
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 TeCTUpPOBaHMA B cchepe obpa3oBaHusi [DNEKTPOHHLIN 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/.

7.3 MNepeyeHb NULEH3UOHHOIO U CBOGOAHO pacnpoCcTpaHsAeMoro NporpamMmmHoOro oéecrnevyeHus
Microsoft Windows
MicrosoftOfficeProfessional

7.4 OnncaHue maTepmanbHO-TEXHUYECKOMN 6a3bl, HeEO6XoAMMOW ANA ocyLlecTBNeHNA obpasoBaTenbHOro
npouecca no gucuunnuHe

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

AyauTtopus OcHalleHune

MynbTuMeauinHoe o6opyaoBaHue, cneuyanmsapoBaHHas mebenb, Aocka
JlekumoHHas y A pyA H P A
ayantopus

CneumanuaunpoBaHHas Mebenb, Jocka
YyebHasa ayguTtopus




MpunoxeHue

paboueii nporpammbl AucumnnuHbl ObLias u HeopraHnyeckas XuMust

HaumeHosaHue OUCuUﬂﬂUHbI

no HanpaeneHuto noarotoekn 20.03.01 TexHocdhepHas 6e30nacHOCTb

HanmeHoBaHwue Ol (npodmng): _ NHxeHepHas 3alimnTa oKpyxatollen cpeabl

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 n 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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