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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 Pa3nNnYHbIX KriiaccoB

1.3 Tpeb6oBaHuA K NnpeaBapUTENIbLHON NOATOTOBKE 00y4aloLlerocs:

MpeaBapuTensbHas NOAroToBKa NpeAronaraeT co3aaHne OCHOBbI AN (OPMUPOBAHUS KOMMNETEHLNIA, YKa3aHHbIX B M.
2, NPV U3YyYEHUN OUCLUMNIIVH:

MaTtemaTunka
dunsnka

AHanuTuyeckas Xxummna n CbI/I3MKO-XI/IMI/I‘-IeCKI/Ie MeToAdbl aHann3a

2 KOMNETEHLUMUN OBYYAIOLLErocA, ®OPMUPYEMbBIE B PE3YNIbTATE OCBOEHUA AUCLUUNINUHDbI

OlNK-1: Cnoco6eH yunTbiBaTb COBPEMEHHbIE TeHAEHLMWN Pa3BUTUA TEXHUKNA U TEXHOJOIMMN B o6nacTtu
TexHoccepHOM 6e30NacHOCTU, U3MepPUTENTbHON U BbIMUCIIUTENbHON TEXHUKU, MH(POPMALIMOHHbIX TEXHONOrnm
npu peLleHnn TUNOBLIX 3aAay B o6nactn npodeccuoHanbLHOM AeATeNnbLHOCTU, CBA3aHHOW C 3alUUTOMN
OKpyXatoLlen cpeabl U obecneyeHnem 6e30NacHOCTU YenoBeKa;

3HaTb: TeopeTnveckmne OCHOBbI obwen n HeOpFaHMLIeCKOVI XUMUN, MeTb npencTtaBrneHne 0 CTpoeHnn BeecTB, Pas3rinyHbIX

TMNax XMMUYECKON CBA3W; TepMoanHamMmmnyeckmne beHKLWIVI, no3pondawwmne Cyauntb 0 BO3MOXHOCTU MPOTEKAHUA XUMUYECKUX
npoueccos

YMeTb: BbINOMHATL OCHOBHbIE XUMUYECKNE onepaunn

Bnapetsb: TeopeTn4eCKMmMn metTogamum onncaHmna CBOWNCTB NPOCTbLIX U CITOXHbIX BELWECTB HAa OCHOBE 3JIEKTPOHHOIO CTPOEHUA UX
aTOMOB U MONOXEeHNA B I'Iepmo,qmquKoﬁ cucrteMe XMMMUYEeCKUX anemMeHToB, KCnepnMmeHTanbHbiIMKU MeTO4aMn onpeneneHna
Cbl/l3|/|‘-|eCKI/IX N XMMUYECKUX CBONCTB HeopraHn4eckunx coeanHeHnn

3 COOAEPXAHUE OUCLUNMNUHBI

KoHTakTHas
paboTta

dopma
TekyLLlero
KOHTpoOns

HanmeHoBaHue n cogep>xaHne pasgernos, TeM U YY4eOHbIX
3aHATUN

CP
Nex. Na6. | (4acbl)
(vackl) | (4achbl)

CewmecTp
(kypc gnsa 3A0)

Pasgen 1. Knaccudmkaumns HeopraHn4ecknx BeLecTB

Tema 1. Xumus Kak Hayka O BeLlecTBax u nx
npespaLLeHnsax. Mecto XMmMun B CUCTEME €CTECTBEHHbIX
HayK. KpaTKkuih ICTOPMUYECKMIA OYepK pa3BUTUA
XUMMYeckon Hayku. Passutume xmmmm B Poccmn. 3HadeHne
XUMUUN B Pa3BUTUN MPOM3BOANTENBHBLIX CUIl 00LLEeCTBa U B
CO34aHuK HOBbIX MaTepuanos. Ponb xumun B
NPOMbILLIIEHHOCTU. XuMndeckasa popma ABMXKEHNS
matepun. CBs3b MaTtepun n OBUKEHMS.

Tema 2. OCHOBHbI€ KIacCbl HEOPraHN4YeCKnX BELLECTB.
Knaccudmkaumst HeopraHM4ecknx CoeauHeHun: okcmabl,
OCHOBaHWA, KNCIOTbI, conn. Cnocobbl nonyyeHus
COeMHEHMNIN OCHOBHbIX KTAaCCOB HEOPraHUYeCKNX 2 2
BelecTB. XNMNYECKME CBONCTBA COEANHEHUN.
JlabopaTopHas pabota: "Knaccbl HeopraHn4eckux
coeanHeHnn".




Pasgen 2. KonnyecTtBeHHbIE pacyeTbl. ANEMEHThI
CTPOEHME BeLLECTBA.

Tema 3. KonnyecTtBeHHbIE pacyeThbl B XUMUKN. ATOMHas
Macca 1 MmaccoBoe 4mcno nsotonos. OTHOCUTENbHbIE
MOMeKynspHble Macchbl BewecTB. NaeanbHbin ras.
YpaBHeHME COCTOSIHMS uaeanbHOro rasa. YpaBHeHune
MeHgeneeBa-KnanenpoHa. Cmecu rasos. NapuyunansHoe
naBneHue. OnpeaeneHne MOMeKynspHbIX Macc
razoo0pasHbIX BewecTB. 3akoH ABoragpo u crieacteme 13
Hero. Yucno Asoragpo. NoHaTtue "monb".

JlTabopaTopHasi pabota: "OnpegeneHne MonekynspHom
Macchl AMokcuaa yrnepopa”.

3aKoHbl cTEXMOMETPUN. 3aKOH COXPaHEHUSI MaTepUun.
3aKoH NOCTOSsIHCTBA cocTaBa. 3akoH MPOCThIX KpaTHbIX
OTHOLLEHMI. MonsipHble Maccbl 3KBMBANEHTOB 3N1EMEHTOB
N BelllecTB. 3aKOH 3KBMBAEHTOB.

JlabopaTtopHasa pabora: "OnpeneneHne skBuBaneHTa
3nemMeHTa MeTo0M BbITECHEHMA"

Tema 4. Atom. CTpoeHue atoma.

Wccneposanus, npegwecTByoWme CO34aHNI0
COBPEMEHHOW TEOPUM CTPOEHUSA aToMa: OTKPbITUE
3MNEeKTPOHa, OTKPbITUE paguoaKkTUBHOIO pacnaja
anemeHToB. CTpoeHne atoma. PaboTbl Pesepdopaa no
NccregoBaHUI0 PaccesiHNS O-4acTuL BeLlecTBaMu.
Mopgenb atoma no Pesepdopay, HECOCTOATENBHOCTL 3TON
mMoaenw.

OnTuyeckue cnekTpbl anemeHToB. CnekTp Bogopoaa
(cnekTpanbHblie cepumn banbmepa, Jlanvana, MNaweHa,
McyHaa). KBaHTOBbLIN XxapakTep NornoLeHms u
n3ny4vyeHus aHepruun. YpaBHeHue lNnaHka.

Teopus cTpoeHnsa atoma bopa. MNocTtynatel Bopa.
MoHATME 0 KBaHTOBOK MexaHuKke. KopnyckynapHo-
BOMHOBas NpMpoAa 3NeKTpoHa.

YpaBHeHue e bponnsa. CooTHowweHne
HeonpeaeneHHocTen 'en3eHbepra.
KBaHTOBOMEXaHMYeckoe 06bsCHEHME CTPOEHUsI aToMa.
KBaHTOBble yncna. AToMHble opbutanmu,
MHOFO3MEKTPOHHbIE aTOoMbl. CTPOEHME 3NEeKTPOHHbIX
obonoyek atomos. MpuHuwmn Maynu. MNpasuno NyHaa.
MpaBnno Kne4vkoBcKoro.

,0,0,K

Tema 5. lNepnoguyeckasn cuctema XMMM4ECKNX
anemeHToB.[lepnogudeckun 3akoH [.N.MeHgeneesa u
3NEKTPOHHOE CTpoeHne atomoB. OTKpbITHE
nepuoguyeckoro 3akoHa [1.1.MeHgeneesa.
Mepunogmyeckunii 3akoH O.1.MeHoeneeBa kak ocHOBa
pa3BUTUS eCTECTBEHHbIX Hayk. CoBpeMeHHas
dopmMmynnpoBka nepmnoandeckoro 3akoHa. lNepunogunyeckas
cUcTeMa 31IEMEHTOB U €€ CBSI3N CO CTPOEHUEM aToma.
MocnenoBaTenbHOCTL 3aNONTHEHUS SNEKTPOHHbIX
obonoyek atomoB. CTpyKTypa Nepuognyeckon CUCTEMBI:
nepuoabl, rpynnsl, noarpynnsl. A3MeHeHne CBOWCTB B
nepuoanyeckon cucteme (BeptukanbHas,
ropu3oHTanbHasa u guaroHanoHasa aHanorum). Pagnychbl
aTOMOB U MOHOB. QHEpPrvst MOHM3auMmM aToOMOB, CPOACTBO
K 3NIEKTPOHY, 3NEKTPOOTPULATENBHOCT.

10




Tema 6. Xvmunyeckas CBA3b U aN1eMEHTbl CTPOEHNS
MOJIEKY.

WcTopusi pa3BuTusi NpeacTaBneHnin 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.

10

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

10

Tema 8. KoHgeHcupoBaHHOE COCTOSIHME BelLecTBa.
ArperaTHoe COCTOSIHME KaK MposiBfieHne B3aMOLeNCTBUIN
mMexay JYactuuamu BellectBa. Kpuctannuyeckoe
cocTosiHue BellecTBa. MIoHHas, aToMHas U MonekynsipHas
KpucTtannuyeckune pewweTkn. Metannuyeckasi cBA3b.
MpoBoaHUKM, NONYNPOBOAHUKN U ANINEKTPUKMU.
KoHTponbHas pabota no Temam 1-8.

10

Paspen 3. OnemeHTbl XMNUYEeCKON TEPMOLMNHAMUKA U
XUMUYECKOM KUHETUKM

PP,

Tema 9. lNMpeameTt xummyeckon TePMOANHAMUKM.
OcHoBHble NOHATUA. HyneBoe Havyano TepMoavHaMUKK.
napameTpbl U PYHKUNM COCTOAHMS CUCTEMBI.

BHyTpeHHs11 aHeprus n aHTponusi cuctembl. DyHKLMK
npotecca (TennoTa u paboTta npouecca). 3aKkoHbl
TepMmoanHamukun. Tepmoxumus. CTaHgapTHOE COCTOsSIHNE
BeLLecTBa. JK30- N SHAOTEPMUYECKMNE PEAKLUN.
Tepmoxmmmyeckue ypaBHeHus. Tennosble 3pdeKThbl
pa3nu4yHbIX NpoueccoB. CTaHOapTHbIE TENJOBLIE
adbdekTbl. 3akoH Necca n cnegcTemsa M3 Hero. PacyeTt
TennoBbIX 3PPEKTOB XMMUYECKNX peaKL i Ha OCHOBaHUK
CMpPaBOYHbIX JaHHbIX (CTaHAAPTHLIX TEPMOOUHAMUYECKNX
BENYMH.)

OHTpONUA Kak PyHKLNS COCTOSHUS TEPMOSUHAMUYECKOM
cuctembl.YpaBHeHue M'nbbca- NenbMronsua.
OHTanNbNUNHbLIA U SHTPONUNHBLINA PaKTOPLI MPOLIECCOB.
TepmoamHammnyeckas oLeHka BO3MOXHOCTU MPOTEKaHNs
npouecca.

10




Tema 10. Xumuyeckas KMHeTuKa.

CkopocTb peakumm. CKOpOCTb peakLmm B TOMOTEHHbIX U
reTeporeHHblx 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 FreTEPOreHHbIE MPOLLECCHI.
OnemeHTbI TEOPUM KaTanusa.

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

Tema 11. Xumnyeckoe paBHoBecue.

HeobpaTtumble n obpatnmble npouecchl. [JuHammyeckoe
paBHoBecue. KoHCcTaHTa paBHOBECUS peakLuii B
FTOMOTEHHbIX U FeTePOreHHbIX CucTeMax
(TepmognHamunyeckas n amnupudeckme). 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".

Pasgen 4. PaCTBopr HEe3NEeKTPOJIUTOB N 3J1IEKTPOJINTOB

Tema 12. OcHOBbI PU3UKO-XMMNYECKON TEOPUMA
pacTtBopoB. CBOWCTBa pacTBOPOB.

Knaccudurkaumusa gucnepcHeix cuctem. ObpasoBaHue
WCTWHHBIX pacTBOPOB. ['mapaTHas Teopust pacTBOpPOB
O.U.Menpeneesa. Tennosble addekTbl Npu
pacTtBopeHun. BnusaHune TemnepaTypbl HA pacTBOPMMOCTb
BELLECTB. 3aBMCMMOCTb PacTBOPUMOCTU ra3oB OT
OaBIieHuns.

MpaBuno NeHpu. BzanmHas pacTBOPMMOCTb ABYX
XnakocTen. 3akoH pacnpegeneHus. HeHachbllweHHble,
HacblLLEHHbIE N NEPECDILLEHHbIE PacTBOPbI.

Cnocobbl BblpaXkeHns1 KOHLIEHTpaL MM PacTBOPOB:
NPOLUEeHTHas!, MOnsipHas, MonsasnbHasi, HopManbHasi,
MOSbHbIE JOMNN.

KonnuratueHble CBOMCTBA pacTBOPOB U UX
KonmnyecTBeHHOe onucaHue. CBoncTea pa3daBrieHHbIX
pacTBopoB HeanekTponmtoB. Ocmoc. OcmoTnyeckoe
hasrneHue. YpaBHeHue BaHT-lodda. [lasneHne
HacbILLEHHOro Napa pacTBOPUTENS HaZ PacTBOPOM.
3akoHbl Payns. MNoBbiweHne TemnepaTtypbl KUNEHWs
pPacTBOPOB M NMOHMKEHNE TeMNepaTypbl X 3amMep3aHus.
O0yNMOCKONUYECKMIA U KPUOCKOMMUYECKNIA METOADI
onpeaeneHnst MoneKynsApHbIX Macc PacTBOPEHHbIX
BELLECTB.

JlabopaTtopHas pabora: "PacTteopbl”.




Tema 13. SnekTponuTbl. ANeKTpoNUTUYecKas
anccoumaums.

Teopusa anekTponMTMYeckon anccounaumm Appenunyca.
Pornb monekyn pactBopuTtensi B npoLecce pacnaga
3NEKTPONUTOB Ha MOHbI. [JuanekTpuyeckas
NMPOHMLL@EMOCTb U MOHU3MPYIOLLIAs CMNOCOOHOCTb
pacTtBopuTens. CunbHble 1 criabble 3NeKTPonnThbI.
CrteneHb auccoumaumm. MI30TOHMYECKUA KOSPPULMEHT.
MpumeHeHne 3akoHa AENCTBYOLWMX Macc K pacTBopam
cnabbix anekTponutoB. 3akoH pasbaeneHusa OcTeanbaa.
BnnsiHne ogHOMMEHHOIO MOHa Ha guccoumaunio cnaboro
anektponuta. KoHcTaHTa guccoumaumm cnabbix
anektponutoB. CTyneHyaTtas auccouunauus. Kaxylasacs
CcTeneHb AMCCcoLMaLnmn CUMNbHbBIX 3NeKkTPonuToB. MNoHsaTHe
00 akTnBHOCTU. [oHATME 06 MOHHOW cune pacTBopa.
3aBNCUMOCTb KO3hPULMEHTA aKTUBHOCTM OT MOHHOMN
cunbl pacTBopa. NIoHHbIe peakunm.

JlabopaTtopHasa pabota "NoHHbIe peakummn”.

YcnoBusa cMeLLeHNsa MOHHbBIX paBHoBecui. [ponsseaeHna
pacTBOPMMOCTUW. DNEKTpONUTUYecKas guccoumauns
MOJIEKYNT BOAbI: MOH TMAPOKCOHUS, MIOHHOE Npon3BeaeHne
Boabl. BogopoaHbin nokasartens - pH. KncnotHo-
OCHOBHbIe nHaukaTopbl. bydepHble pacTBOpbI.

Mmpponns conen. CteneHb rmaponuaa, ee 3aBUCUMOCTb
OT KOHLIEHTpaumm u Temnepartypbl. KoHcTaHTa rugponusa.
PasnuyHble criydyau rugponusa. Heobpatumeln rugponus.
CoBpeMeHHas Teopust KUCITOT U OCHOBaHMWI. [1poToHHas
Teopus. Kucnotbl n ocHoBaHus no Jlbtoucy. MNMoHatme o
XKECTKMX N MSAMKMX KUCIOTax N OCHOBAHUSX.
JlabopaTtopHas pabora: "Nmgponus conen"

Pasgen 5. OneMeHTbl KOOPANHALMOHHON XUMIM

Tema 14. KomnneKkcHble COegNHEHUS.
KoopauHaunoHHas Teopust A. BepHepa u ee passutue.
KomnnekcoobpasoBaTenb, NMUraHabl, KOOPAMHALUOHHOE
yncno KomnnekcoobpasosaTens, KOOpAMHALWOHHAs
€MKOCTb NiuraHga. BHyTpeHHsIs 1 BHeLWHAA cdepa
KOMMMEKCHOro COeANHEHMS.

O6uWwme cBoNCTBa KOMIMMEKCHbIX COeANHEHWUIA, NX
Knaccudukaums 1 HomeHknaTtypa. 1somepus
KOMMMEKCHbIX coeanHeHui. BsaumHoe BnusaHue
nuraHaoB. 3aKOHOMEPHOCTb TPAHCBIIMSHWUS MO
N.N.YepHsieBy. XenaTHble coeqMHEHUS, UX OCODEHHOCTb.

Tema 15. O6bsicCHEHME 06pa3oBaHMSA U CTPOEHWUSI
KOMMJIEKCOB C MOMOLLbIO 3ITEKTPOCTATUHECKNX
npeacTtaBneHnin. KeaHToBoMexaHn4eckme meTtoapl
TPaKTOBKN XMMMUYECKOW CBSI3N B KOMIMITEKCHbIX
coeanHeHmnsx. Metoa BaneHTHbIX CBA3eN. BHellHee n
BHYTpMOpOUTanbHble Komnnekcol. [ToHATME 0 Teopun
Kpuctannuyeckoro nons. BaanmHoe pacnonoxeHue
NUraHaoB 1 aTOMHbIX opbuTanemn
KOMMekcoobpasoBaTterssi B OKTasgpuU4eckom 1
TeTpasapuUyeckoMm rnosne NUraHaoB: CNeKTPOXUMMUYECKUIA
ps4 NMMraHaoB. BbICOKO- M HU3KOCMMHOBBIE KOMMITIEKCHI.
Okpacka komnnekcoB. Bknag [..MeHgeneesa,
J1.AMyraeBa, U.N.YepHsaera, A.A.l'puHbepra, tO.H.
KyKyLLKMHa B XMMUIO KOMTMITEKCHbIX COeAMHEHWA.
[unccoumnaymsa KoMNNekcHbIX coeanHeHnn. KoHcTaHTa
HECTOMKOCTM KOMMITEKCHOrO MOHA: cTyneH4aTtas 1 oblias
KOHCTaHTa. PakTopbl, BMUSAKOLME HA YCTONYNBOCTb.
JlabopaTtopHasa paboTta "KomnnekcHble coeanHeHns".




Paspen 6. QnemeHTbl 311eKTPOXMMnmn

Tema 16. NanbBaHn4Yeckne anemeHTbl. Knaccudukaumsa
3NEeKTpoAoB ( NepBoro poaa, BTOpPOro,
penokc).BogopoaHbin anektpoq. 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. OKUCNIUTENBHO- BOCCTAHOBUTENbHbBIE NPOLIECCHI.
BaxxHelLLne OKUCNUTENN U BOCCTAaHOBUTENW.
3aBNCUMOCTb OKUCITUTENBHO- BOCCTAHOBUTEIbHbIX
CBOWCTB BELLECTB OT MOJIOXEHUS 0OpasyoLLmMX UX
3NEeMEHTOB B nepuoanyeckon cucteme. CoctaBneHune
YPaBHEHWUI OKUCINUTENbHO-BOCCTAHOBUTENbBHBIX peakLuuii
(OBP). MeTogbl 3NeKTPOHHO-UOHHOIO
6anaHca.Knaccudpukaums OBP: mexmonekynsipHble,
ANCNPONOPLIMOHMPOBAHMUS U BHYTPU- MONEKYNSIPHbIE.
JlTabopaTopHasi paboTa: "OkucnutensHo-
BOCCTaHOBUTENbHbIE peakunn". KoHTponbHasa paboTa no
Temam 9-16.

LK

UTtoro B cemecTpe (Ha kypce ans 3A0)

32

32

89

KoHcynbTauum n npomexyTtodHas atrectaumns (Ok3ameH)

24,5

Pasgen 7. XuMunsa anemMeHToB - HEMETamNNoB

Tema 18. BBegeHue B xumuio anemeHToB. O6Lwue
3aKOHOMEPHOCTU N3MEHEHMSI CBOWCTB aTOMOB
xumMmmndecknx anemeHToB B NCX3 .M. MeHpeneesa.
Bogopog.

Bopgopog B npupoge. M3otonsl Bogopoaa. CtpoeHue
Morekynbl Bogopoaa.llpomMbilneHHble n nabopaTopHbie
cnocobbl nony4vyeHnst Bogopoga. dusmdeckme cBOMUCTBa
BOAOpPOAA: MMOTHOCTb, TEMMONPOBOAHOCTb.

Xnmumyeckue cesoncTea Bogopoaa. lNpumeHenne
BogopoAa B TexHuke.mgpuabl Bogopoga. PactBopnMocCTb
BOOOpOAA B MeTannax.

Ocob6eHHOCTM XMMUYECKMX CBOMCTB BOAOPOAA B MOMEHT
BblaeneHusl. [leMOHCTpaLUWOHHbIA 3KCNEPUMEHT.
JlTabopaTopHasi paboTa: "Bogopoa".




Tema 19. OnemeHTbl VIIA-rpynnbi -

"anorexsbl".

MpupogHble coeanHeHus ranoreHoB. JlabopaTopHble U
NPOMbILLIIEHHbIE CNOCOoObI NonyyeHns dTopa, xnopa,
Opoma, noga. XmuMmyeckme CBOWCTBA ranioreHos.
MpumeHeHue ranoreHoB. BogopoaHble coeanHeHns
ranoreHos.

["anoreHoBo4OpPOAHbIE KACHOTLI. [lonyyeHne
ranoreHoBOAOPOAHbIX KUCNOT. KNCNOTHbIE U
BOCCTaHOBMWTEIbHbIE CBOWCTBA rafioreHoBO4OPOA0B.
KncnopogHble coegmMHeHUs ranoreHoB

Oxkcuabl xnopa. BsaumogencTeme xmnopa ¢ Bogon u ¢
BOOHbIMM pacTBopamu weno4ven. Kucnopoaconepxaiume
KMCNOTbI X10pa, X OKUCIIUTENbHbIE N KUCINOTHbIE
dyHkunn. x conun. Kncnopoacoaepxawine KMcnotbl
6poma 1 noga. [JeMOHCTPALMOHHBI 3KCMEPUMEHT.
JlabopaTtopHas pabora:

1. "CBolicTBa ranoreHos".

2. «KncnopoaHble coeAMHEHUS rariloreHoBY.

Tema 20. AnemeHThl VI rpynnbl. XanbKoreHsbl.

Bopa. NMepokeua Bogopoaa.

Kucnopoga. Boga. lNepekucek Bogopoaa.

Kucnopoga B npupoge. Ero sHauyeHne Anst )XU3HEHHbIX
npoueccoB. CoxpaHeHue kucnopoga atmocdepbl —
BaXHeuLlasa 3aaya 3KONornu.

MpoMbiwneHHbIE U TabopaTopHbIE CNOCOOLI NOSyYEeHNSsI
kncnopogaa. lNpoMbiluneHHoe 3Ha4YeHre KMcnopoaa,
dopcmnpoBaHHOE NpoBeAeHNe MeTannypruieckmx
NpoLLeccoB Npu KUCropogHoM AyTee. OKUCnnTENbHbIE
ceonctea. Annotponus kucropoga. O30H.

Okcunabl anemMeHToB — X kKnaccudukauus, ruapathbl
OKCUAOB.

Bona. AHomanus ee ceoncTB. CTpoeHne MONeKynbl BOAbI.
Ponb BoAbl B TEXHNYECKNX 1 B Bronormyecknx npoueccax.
OxpaHa BoaHbIX pecypcoB  BaxHewLlasa npobnema
3KOJTOTUN.

KecTkocTb BOAbI M cNOCObbl ee ycTpaHeHue.

Mepekncb Bogopoaa. CTpoeHne ee MOMeKyIbl.
KucnoTHble ceoncTBa. [lepekucn meTannos.
OkncnuTenbHO-BOCCTaHOBUTENBbHBIE CBOMCTBA Nepokcmaa
Bogopoaa. NpumeHeHne nepekucu sogopoaa u
NnepoKcuaoB B TeXHMKe. [leMOHCTPaLNOHHbIN
3KCMEPUMEHT.

JlTabopaTopHasi paborTa:

1."Kucnopog";

2."Kncnopog. MNMepokcua Bogopoga”;




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

Cepa B npupope: camopogHas 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. BocctaHoBUTENbHbIE CBOMCTBA
CepoBOAOPOLHOM KUCIOTLI U ee Conen.
MHorocepHUCTbIe BOZOPOAbI 1 NONUCynNbuabl METaNMoB.
CeneHoBogopog, TeNMypoBO4OpOA.

Oxkcuabl U KUCNOTbI Cepbl, ceneHa, Tennypa.

Oxkcuapl cepbl: MOHOOKUCb, ABYOKUCh, TPEXOKUCH.
OKkncnNUTENbHO- BOCCTAHOBUTENbHBIE CBOMCTBA OKCuAaa
cepbl (IV). CepHucTas kncrnoTta, ee CBOMCTBA M CBONCTBA
ee conen. ObpasoBaHmne ABYOKUCU Cepbl B MeTanmyprim
LBETHbIX METANIOB, €€ paLMoHanbHOE UCTONb30BaHNE 1
3almTa oKpyxatwLen cpeabl.

Okeng cepbl (VI). CepHas knucnora. Ee BaxxHenwune
cBOMCTBA U NpuMeHeHune. Oneym, ero XMn4eckuin
cocTaB. TexHu4eckme MeTobl MOSTyYeHMs1 CEPHON
KUCMOTBI.

TuocepHas kucnota, Tmocynbdatsl. MonMTMoOHoBLIE
kmcnoTbl. Okcmapl ceneHa un Tennypa. Kncnotel cenexa un
Tennypa, CpaBHeEHME NX CBOWCTB C KUCIOTaMu Cepbl.
[eMOHCTpaLMOHHbIA 3KCNEPUMEHT.

JlabopaTtopHas paboTta: «CBolcTBa COeANHEHNI CEPbI».

Tema 22. SnemenTsl VA rpynnebil.

A30T. BogopoaHble coeguMHeHns asoTa.

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

Ammunak. MNMpomblwneHHble n nabopaTopHble cnocobbl ero
nonyyeHus. Bsanmogenctasune ¢ sBogon. 'mapaTt ammumaca,
NOH aMMOHUSI.

Peakuun okncneHms ammuaka.

Bsanmopgenctene ammumaka ¢ metannamu. AMuapl,
UMnadbl, HATPUObI METANIOB.

MmapasuH. CTpoeHne ero mornekyrnbl. XuMmyeckne
cBoncTBa. A30TMCTOBOAOPOAHAA KACNOTA, a3uabl
MeTannos. 'ngpokcnnamuH. ManoreHnabl asoTa.
KucnopoaHble coeMHeHNs a3oTa.

JlTabopaTopHasi paboTa: "A30T 1 ero coeguHeHns".
Oxkcuabl a3oTta, nx cBoncTBa. A30TUCTas KUCNoTa, ee
OKUCNUTENBbHO- BOCCTAHOBUTENbHbIE CBOMCTBA. HUTPUTHI.
A3oTHas kucnota. OKMCnNUTENbHbIE CBONCTBA a30THOWN.
lMprMeHeHne a3oTHOM KUCMOTbI B TEXHUKE.
MpomblIlNeHHbIE MeTOAbI NONYyYEHUS a30THOW KUCMOTbI.
docdop, MbIWbSAK, CypbMa, BUCMYT.

MpupoaHble coeanHeHus. NonyyeHne NpocThbiX BELLECTB.
AnnoTtponus. MNpumeHeHne docopa, MbllbsKa,
BMCMYTa B TEXHMKE.

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

Oxkcuabl. MpumeHeHne okcuaa cocdopa (V). Kucnotsl
docdopa (l11) n pocdopa (V). Okcrabl Mbllbsika U
cypbMbl. VIx amdoTepHbIn xapaktep. OCHOBHblE CBOWCTBA
okcuaa sucmyTa (). NMpounssoaHbie BucmyTa (V).
OkucnutenbHble U BOCCTaHOBUTENbHbIE CBOUCTBA
COeOUHEHUI MbilbsKa, CypbMbl, BACMYTA.

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

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




Tema 23. AnemeHThl IV rpynnbl

Yrnepoa, KpEMHUN.

Yrnepog B npupoge. AnnoTponHble mogmdukawmm
yrnepoaa. Nx TexHnyeckoe 3HayeHue.

MpupogHble coeanHeHus kpemHus. lNonydeHne B Buae
npocToro BellecTsa. [NprmeHeHe B TEXHUKE.
CTpoeHune anekTpoHHbIX 060o4ek atTomMoB. 3HaYeHne
OKUCIUTENbHBIX YNCEn.

Oxkeug yrnepoga (). MonyyeHune. Baanmogencreune ¢
ranoreHamn. Kap6oHunel metannos. [pumeHeHne
MOHOOKMCH yrrepoaa B Ka4yecTBe BOCCTAaHOBUTENS B
mMeTannypruu.

Oxkeunp yrnepogaa (1V). dusnyeckune cBoncTaa.
MpumeHeHune B TexHuke. Kucnotel yrnepoaa (1V).
KapboHaTbl. Peakunsi camooKUCneHus-
CaMOBOCCTaHOBIIEHUS MOHOOKMCHK yrnepoaa.
JTabopaTopHasi paboTta "Yrnepoa".

Cepoyrnepog. TuoyronbHas kucnora.

CoegnHeHuns yrnepoaa c ranoreHamu. OpeoHsbl.
CoeaunHeHuns yrnepoaa ¢ a3otoM. [uunaH, ero CTpoeHue.
CvHunbHas kucnoTa v umanuabl. LinaHng-noHel B
KayecTBe NUraHgoB B KOMIMIEKCHbIX COEAUHEHUSIX.
PogaHucToBogopoaHas kucnoTa.

KpemMHun, ero npupoaHsle coeauHeHus. lNonyyexHne
KpemHusl. [pyMeHeHne B TEXHUKE NOMyNpPOBOAHUKOB.
Oxkcuabl KpeMHMS, KBapL, U KBapLieBoe cTekno. Kucnotbl
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,.

MMpupoaHble coeanHeHNs repMaHus, orioBa, CBUHLA.
MpumeHeHWe B TexHMKe. ANNoTponus onosa.
B3anmopeiictaue ¢ kucnotamm. CTeneHn okucneHus.
Oxkcuabl U TMapoOKNCH repmaHus, orioBa, cBMHLUa. Mx
aMdOTEPHOCTb.

OkucnnTenbHO-BOCCTaHOBUTENbHbIE CBOMCTBA

coeanHeHun repmanus  (IV), onosa (11, IV), ceuHua (I1, V).

Cynbdunapbl. O600LLEHNE XMMNN ~-HEMETANIOB.
"anoreHmabl. ONOBOXNIOPMCTOBOAOPOAHAS KUCOTA.
JlabopaTtopHaga pabota "CoeanHeHus yrnepona, KpemMHus,
oioBa, cBMHUA".

KoHTponbHas pabota no XMmMnu 3arieMeHTOB -HeMeTarnnos
(Tembl 17-22).
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Pasgen 8. Xumuna anemMeHTOB -MeTannoB

Tema 24. O630p CBONCTB 3N1EMEHTOB -METAaroB.
CaoricTBa anemeHToB rpynn. AnemeHTsl rpynn IA, A, I 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 nepokcmabl. OCOBEHHOCTb XMMMUYECKUX 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".

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".

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".




Tema 27. OnemeHThl VIB rpynnbi -

XpOM, MonmbaeH, Bonbgpam.

Pyabl xpoma, monnbaeHa, sonbdpama. lNonyyeHune 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 nepexo XpomMaToB M AMXPOMATOB.
OkuncnutenbHble CBOMCTBA XPOMaTOB U ANXPOMAaTOB B
Kncnowm cpege.

JlTabopaTopHasi paboTa "CoeamHeHus xpoma".

Tema 28. SnemenTsl VIIB-rpynnbl.

MapraHeu, peHun.

MapraHeL, u peHuin B npupoge. MNonyyeHve mapraHua u3
ero pya. [NpyMeHeHne mapraHua 1 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. SnemenTsl VIIIB rpynnbi.

CemencTsa xenesa v nnaTuHbI.

Pyabl xxenesa, kobanbTa, HUKkensi. MeTtannyprus xenesa.
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 ().

MnaTtuHoBble MeTannbl. HaxoxaeHne B npupoge. Obwas
XapaKTepucTka XMMNYeCKNx CBONCTB.

Mmapokenabl nannaawms (1), nnaTtunel (11, 1V), nx ceorcTBa.
Oxkcuabl pyteHusa n ocmus (VII). BaxHenwe coeamHeHus 6 4 10
NNaTMHOBbLIX MeTannoB. [pyuMeHeHne NpPoCTbIX BELLECTB
N coegUHEHNI.

Bonpochbl 3konormn. BnusHue HeopraHMYeckmx BeLLecTs
Ha OKpyXXaloLLyto cpeay v Yenoseka. MoHATHE 0
npegenbHO JOMYCTUMBbIX KOHUEeHTpauusx. MNyTu cHmxeHus
0TXOO0B NPOM3BOACTBA, OYNCTKA BO34yXa U CTOYHLIX BOZ
KO>X€BEHHOr0, MEXOBOIO, TEKCTUIBHOrO NPOV3BOACTBA U
NPOU3BOACTBA UCKYCCTBEHHbIX KOX N XMMNYECKNX
BOJTIOKOH. OB600LLIEHNE XUMUN SNTEMEHTOB - METAaroB.
JlabopaTtopHasa paboTta "Cemenctao xenesa".
KoHTponbHasa paboTa no Xumun 3aneMeHTOB -MeTansos
(Tembl 23-28). O606LLeHME.

WNtoro B cemecTpe (Ha kypce ansa 3A0) 34 34 49
KoHcynbTauuu n npomexyTovHas attectaums (3k3ameH) 2,5 24,5
Bcero koHTakTHas paborta n CP no aucumnnuHe 137 187

4 KYPCOBOE NMPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHne y4ebHbIM NaHoM He npegycMOTPeHo

5 BANNbHO-PEUTUHIOBASA CACTEMA OLIEHUBAHUA
Mcnonb3oBaHue 6annbHO-peNTUHIOBOWN CUCTEMbI HE NPEAYCMOTPEHO.




6. ONMUCAHUE NOKA3ATENEN, KPUTEPUEB, CUCTEMbI U CPEACTB OLIEHUBAHUSA PE3YNbTATOB
OBYYEHUA
6.1 MNokasaTenn oueHNBaHuNA

Kog komneTeHuun MokasaTenu oueHnBaHUA pe3ynbTaToB O6y‘-IeHVIF|

dopMynmpyeT OCHOBHbIE 3aKoHbI XUMUK. KnaccudumumpyeT peakuum, aHanuanpyeT ycrnosus
WX NpoTekaHus. AHanUanpyeT XMMUYECKME NPOLECCHI U OLIEHNBAET BIUAHME Ha HUX
pasnuYHbIX hakTopPOB (TeMnepaTypa, KOHLeHTpauus, NpucyTCTBMUE KaTanusartopa v ap.)
MpUMEHSIET CYLLECTBYHOLLME COBPEMEHHbIE METOAMKM OIS OLEHKN (OU3NKO-XUMUYECKUX
CBOWCTB BELLECTB, CBA3W MEXOY CTPOEHUEM BELLECTBa U €ro KUCIOTHO-OCHOBHbLIMMU,
OKNCIUTENbHO-BOCCTAHOBUTENBHBLIMU U Ip. CBOMCTBaMU.

Ofl1K-1

6.2 Cuctema 1 KpuTepuUn oLleHUBaHUA

Kputepum oueHnBaHns cchopMMpPOBaAHHOCTM KOMMNETEHLIMI

LLikana oueHnBaHus
YcTHoe cobecenoBaHune MucbMeHHas paboTa

MonHbIN ncyepnbiBaOLWNN OTBET,
nokasbIBaloLLMIA NOHUMaHKE npegmeTa.
OpureHTUpyeTcsa B OCHOBHLIX TEPMUHAX,
3HaAKOM C AOMOMHUTENBHOW NUTEPaTYpPOW,
npaBUibHO OTBEYAET Ha OOMNONMHUTENbHbIE
5 (oTnnyHO) Bonpockl. CTyQeHT nokasbiBaeT
npaBunbHOE NOHUMaHWE YCINOBUS 3a4auu,
BNnajeeT HaBblkamMn aHanM3a ycrnosus,
BbIOOPOM HYXXHbIX 3aKOHOB 1 hOpMyI Ansi
ee peLleHns. YMeeT npaBuibHO Hanucatb
YPaBHEHUS peakuni.

CTaHgapTHbI OTBET, NULIEHHBIN
nHausmayaneHocTu. lonyckaet
He3HauUTemNbHbIE NMOrPELUHOCTN NpU OTBETE
Ha Bonpocbl. CTygeHT nokasbiBaeT
[OCTaTOYHOE MOHUMAaHWE YCIOBUS 3a4a4Mu,
BNnajeeT HaBblkamMn aHanM3a ycrnosus,
nyTaeTcs B BblOOpe HY>KHbIX 3aKOHOB U
dopmyn ans ee pelleHnsi. YMeet
npaBuUIbHO HanMcaTb YPaBHEHUS peakUnii.
HenonHbin OTBET, UMEIOT MECTO
HebonbLne npobenbl B 3HAHUSAX.
[lonyckaeT NnorpeLHoCcT Npu oTBETE Ha
Bonpocbl. CTyaeHT nokasbiBaeT
[0CTaTO4YHOE NOHMMaHMWE YCroBMS 3agaun,
BIlaZeeT HaBblkaMK aHanu3a ycrioBusi,
nyTaeTcs B BblOOpe HY>KHbIX 3aKOHOB U
dopmyn ans ee pelleHns. 3aTpygHseTcs
NpaBUIIbHO HanNMcaTb YPaBHEHUSA peakuuii.

4 (xopoLwuo)

Moka3sbiBaeT 3HaHWs y4ebHOro matepuana
B MUHMManbHOM ob6beme. [lonyckaeT
OonbLLIOEe KONMMYEeCTBO HENPUHLMMMAnNbHbIX
owmnbok. MoXeT yCTpaHUTb UX C MOMOLLbO
npenogasartens. CTyaeHT nokasbiBaeT

3 (yooBneTBopuTEnbHO) | HeJocTaTovHOEe NOHWMaHWe yCroBus
3agayun, nyTaeTcs B BbIOOPE HYXXHbIX
3aKOHOB 1 hopMyn ANs ee peLleHus.
HenonHbi oTBET, €CThb OLNGKK B
N3NOXEHUN HECKONbKNx TeM. MNMyTaeTcs B
TEpMUHaX.

He moxeT oTBeTUTL Ha Bonpoc 6e3
nomoLLmM ak3ameHaTopa. MHorouncneHHole
rpy6ble owmnbkn. He noHnmaeT ycrnosue

2 (HeyLoBreTBOpPUTENbHO) | 3aA4a4n, He MOXeT NPEeANoXNUTb BapuaHThbl
peweHns. He 3HaeT CBOWCTB BeLecTB. He
MOXET HanucaTtb ypaBHEHUS peakuuii.
HenoHnmaHne 3agaHHoro Bonpoca. He




NMOHMMaET yCroBue 3a4adun, He MOXeT
npeanoXnTb BapuaHTbl pelleHns. He 3HaeT
CBOWCTB BeLLECTB. He MOXeT HanucaTb
xnumundeckue popmynel. lNonbiTka
CnuUcbiBaHNSA, UCNOSb30BaHMUSA
Hepa3speLLEHHbIX TEXHUYECKNX YCTPONCTB
UIM NOb30BaHME NOACKA3KOW OPYroro
yernoBeka.

6.3 TunoBble KOHTPONbHbIE 3a4aHUA U/MNK NHble MaTepualbl, MCMONb3yeMble ANsl OLeHKU pe3ynbTaToB
obyuyeHus
6.3.1 TunoBble KOHTPOJIbHbIE BOMPOCHI

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 Mopspaok 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. MNMepuogmnyeckasn cucteMa xummyecknx anemeHTtos [. . MeHgeneesa. CBA3b CBOWCTB
3NEMEHTOB U UX Nonoxexus B MNepnognyeckon cucteme co CTPOEHNEM 3NEKTPOHHbLIX 000N0YEK aTOMOB.

9 OCHOBHbIE TUMbI XUMUYECKOW CBA3N N €€ XxapakTepucTukn. NoHHas cBasb. CTpoeHne n CBOMCTBA NPOCTENLLMX
MOJIEKyIT.

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

11 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. TepmognHaMUYECKas oLiEeHKa 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 CnocoObl Bblpa)KeHUs1 KOHLEHTpaLUUn pacTBOPOB.

23 CaolicTBa pa3baBneHHbIX pacTBOpPOB HeanekTponuToB. Ocmoc. OcmoTnyeckoe agaerneHune. 3akoH BaHT
lodbdpa. MNoHwkeHne gaBneHns HacbILLEeHHOro napa Haj pacTBopoM. 3akoHbl Payns.

24 Teopusa anekTponuTuyeckon anccounaumn. NpuydmHel OTKINOHEHWS OT 3akoHOB Payns u BaHTt Nodhda B
pacTBOpax 3f1EKTPOSINTOB.

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

26 CwunbHble n cnabble anekTponutel. CTyneH4aTtasn guccoumanms crabblix SNeKTponmToB.

27 Kucnotbl, Conn, OCHOBaHUSA C TOYKM 3PEHNST TEOPUM SNEKTPONTMTUYECKON anccoLmaumuu,

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

29 MpounsBeaeHne pacTBOPUMOCTH.

30 Mmpponns conen. PasnuyHble cnyyan rmgponusa. Heobpatumbin ruagponms.

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

32 KomnnekcHble coefmHeHnsi. KoopanHaumoHHasa Teopus BepHepa.

33 O6pasoBaHue 1 CTpoeHMe KOMMIEKCHbIX COEAMHEHUI.

34 lMoBeneHne KOMMNNEKCHbLIX COEAMHEHWI B pacTBOpax. [unccoumanmsa KOMMIEeKCHbIX coeauHeHn. NMpoYHOCTb
KOMMJIEKCHbIX MOHOB M KOHCTaHTa HECTOMKOCTH.

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

36 CoctaBneHue ypasHeHun OBP.




OneKTpoaHble NoTeHumansl meTannos. CTaHaapTHbIN 3MeKTpoAHbIN noTeHuman. YpasHeHne HepHcra. Pan

37 CTaHOapPTHbIX 3NEKTPOLHbIX MOTEHLManos.

38 XuUMmMYeckme UCTOYHUKKN ToKa. ManbBaHMYECKUIN aneMeHT. AKKYMYNSATOpPbl. TOMMNBHbIE 3NEMEHTHI.

39 OnekTponus. CyLWHOCTb aNeKTponun3a. AneKkTponus pacTBopoB 1 pacnnaBoB. 3akoHbl ®apages. MpumeHeHns
anekTponusa.

40 Kopposusa meTtannos. Buabl koppo3un. Xnmmnyeckas Koppo3sus. riekTpoxummyeckas kopposunsa. Metoabl
3alNTbl OT KOPPO3UW.

Cemectp 2

41 Bogopoga. MNMonoxeHne B MNeprnognyeckon cMcTtemMe 1 CpaBHEHME C ranoreHamm 1 LWenoYHbIMU MeTannamu.
Mony4yeHue B nabopaTopmm 1 NPOMbILLNIEHHOCTMW.

42 Mmppuabl Bogopoaa, ux knaccugukauma no Tuny XMMmMYeCcKom CBA3WU.

43 Kucnopog. T[lonyyeHne B nabopaTopun 1 NPOMbILLIIEHHOCTU. XMMUYECKNe CBOWMCTBA.

44 OnekTpoHHOe cTpoeHwne kucnopoaa. OkncnuTenbHble CBOMCTBA. ANnoTponus.

45 O30H 1 ero ocobeHHoCTK.

46 Okecnppl anemeHTOoB. X knaccudpumkaums.

47 >KecTkocTb BoAbl (NOCTOSIHHAA 1 BpemeHHas). Ee yctpaHeHue.

48 Mepexnce Bogopoaa. OKMCNNTENbHO-BOCCTAHOBUTENbHbIE CBOMCTBA Nepekncun BOAOPOAa.

49 "anoreHbl. [pombIlneHHbIE METOALI NONyYeHus oTopa, xnopa, bpoma, oaa.

50 OneKTpoHHOEe CTpoeHue ranoreHoB. OkucnuTenbHblIe CBOWCTBA rafioreHoB.

51 BsaumogencTeue ranoreHoB ¢ BOAOPOAOM.

52 "anoreHoBogopoaHble KMCNOThl. VX nonyyeHue n cBoncTBa.

53 CoeanHeHns ranoreHoB C NONOXUTENbHbIMU CTENEHSMU OKUCIIEHUS.

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

55 Cepa. Xumnyeckune ceonictea cepbl. CXOACTBO U pasnuymne B CBOWCTBAX COEANHEHUI Cepbl U XpoMma.

56 OrneKTPOHHOE CTPOEHME cepbl. XMMUYECKME CBONCTBA.

57 CepoBopgopoa. Cynbdunabl MmeTannos. BocctaHoBUTENbHbBIE CBONCTBA CEPOBOAOPOAHOMN KNCMOTHI.

58 Oxkcmabl 1 kncnoTbl cepbl. CepHasi KUcnoTa, ee CBOMCTBA U NPUMEHEHME.

59 A3orT. Nony4eHne n npumeHeHue. MNpobnema dukcaumm atMmocdepHoro asora.

60 AmMMMak. XuMmmnyeckune CBOMCTBA, NOMy4YeHne NnpMMeHeHue.

61 MmppasuH. AsoTuctoBogopoaHas KucroTa. A3vabl MeETanos.

62 Okcmabl 1 KMCNOThbl a3oTa. A30THas KMCNoTa U ee OKUCNUTENbHbIE CBONCTBA.

63 docdop. AnnoTtponusa. M'mapuabl docdopa.

64 Oxkcunabl n kucnoTsl hoctopa. PocdopHble yA0OpeHMS.

65 Oxcunabl MbllWbsiKa 1 CypbMbl. VX amoTepHbIN XapakTep.

66 Yrnepog. KpeMHuii. CTpoeHue aneKkTpoHHbIX obonoyek. CTeneHn oknucneHus.

67 Oxkcungbl yrnepoaa. Kncnotsl yrnepoga. KapboHathl.

68 Oxkcnabl kpemHus. Ksapu. KsapueBoe cTekro.

69 PacnpocTpaHeHHOCTb 1 (bop[\na HaxoxaeHust antoMmHua B npupoge. CBOWCTBA, NonyYeHre u npuMmeHeHne
antoMUHUA U ero COeQUHEHWIA.

70 OnemeHThl |A rpynnel. MNony4veHne, B3aumogencteune ¢ Bogon. Okeuabl, NepoKcuabl U rmapoKCUabl LLENOYHbIX
MeTannos.

71 Megb. MeTtannyprus mean. Xapakrepmuctmka XMMU4EeCKMX CBONCTB.

72 LnHk, kagmuia, pTyTb. OKCuabl U rMapoKkeuabl LMHKa.

73 Moarpynna tntana. Okeugpl, rmapokcuabl, aMoTePHOCTb.

74 Xpom, monnbaeH, sonbdpam. MNMonyyeHune. NpumeHeHne. Baaumoaenctere ¢ kucnotamu.

75 Okcunabl U rngpokcmabl Xxpoma. XpoMoBas U XpOMUCTas KUCTOThI.

76 PaBHOBecue xpomat 1 Anxpomat MoHOB. OKUCIIMTENbHLIE CBOWCTBA XPOMaTOB M ANXPOMATOB.

77 MapraHeuy,. Nony4yeHune, xumnyeckme CBOMCTBA.

78 CoeauHeHus MapraHua ¢ pa3nuyHomn cTeneHblo okucneHms. OkMCnuTenbsHbIe CBONCTBA NepMaHraHaToB.

79 CewmenctBo xenesa. Okcuapl U rmapokengbl. depputbl 1 cheppathbl.

6.3.2 TunoBbIe TeCcTOBbIEe 3a4aHNA

HeT

6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBaHHbIE 3aAaHuNA (3aAayu, KEUChbI)

BapVIaHTbI NPaKTUKO-OPNEHTUPOBAHHbIX 3afaHun B npunoXxeHun




6.4 MeToau4yeckue matepuansl, onpegensirowme npoueaypbl oLeHUBaHUA pe3ynbTaToB 06y4eHusA
6.4.1 YcnoBusa gonycka o6y4aroerocs K NpoMeXXyTo4HOM aTTecTaumm U nopsaaok NMMKBUAALUN akageMnyeckomn

3a40J1XKEeHHOCTHU

lMpoBeaeHVe NPoOMEXYTOYHOM aTTecTaumMmn pernameHTMpOBaHO NoKanbHbIM HOPMaTUBHLIM aktoM CI6IYMTO
«lMonoxeHue 0 NpoBeAeHUN TEKYLLEro KOHTPOMS YCNeBaeMOCTU 1 NPOMEXYTOYHOW aTTecTauumn oby4vatoLLmxcsa»

Obyuarolumincs BnageeT TeopeTUHecKMM MaTepuranom, BbINOMHEHbI U 3a4TeHbl nabopaTopHble paboThl,
BbINOMHEH NnaH ceMecTpa no AMCUMninHe

6.4.2 ®dopma npoBeAeHUs1 NPOMEXYTOYHOM aTTecTauMm No AUcCUmnIIMHe

YcTHas +

NncbmeHHas

KOMﬂbPOTepHoe TecTnpoBaHue

6.4.3 Ocob6eHHOCTH NpoBeAeHUA NPOMEXYTOYHOM aTTecTauum No ANCUUNIINHe

NHas

Bo3aMOXHO ncnonb3oBaHue KanbKynaTtopa, nepwop,wquKoﬁ CUCTEeMbl XUMNYECKNX 3NTIeMEHTOB, CNPaBOYHbIX

nocobun B ayautopum

7. YYHEBHO-METOANYECKOE N UH®OPMALIMOHHOE OBECNEYEHWE OUCLUUNIUHDbI
7.1 YuyebHasa nutepartypa

ABTOp |

3arnasue

MN3paTenbcTBO

| [oa nspaHua |

Ccblinka

7.1.1 OcHoBHas y4yebOHas nutepartypa

CaBuHknHa E. B. (n
ap.)

O6Lwas n HeopraHn4yeckasi
Xumus (JlabopaTtopus
3HaHUN) (ONEKTPOHHLIN

Mockea: Jllabopatopus

https://ibooks.ru/read
ing.php?
short=1&productid=3

pecypc):B 2 T. T. 1 : 3aKoHbl . 2018 73265

M KoHUenuun. — 3n. SHaHu1

nsgaHne — (YuebHuk ans

BbICLLEN LLKOMbI)
MpuHBya H., OpHWwo A. [ Xumuna anemeHToB https://ibooks.ru/read

(OnekTpoHHbIN pecypc) : B 2 ) ing.php?

T.T.1/nep. c aHrn. — 4-e Mocksa: J'Ia6oPaTopMﬂ 2018 short=1&productid=3

usganue (an.). — (Jlyvwwn Hahn 73242

3apybexHbli y4eOHUK)
MpuHByA H., OpHWwo A. [ Xumunsa anemeHToB https://ibooks.ru/read

(BneKkTpoHHLIN pecypc) : B 2 ) ing.php?

T.T. 2/ nep. c aHrn. — 4-e Mockea: naGoPaTOpMﬂ 2018 short=1&productid=3

nsgadue (an.). —  (Jlyywwn SHah 73243

3apy6exHbli y4ebHUK)
JlykaHuHa, T. J1., O6was n HeopraHunyeckasi CaHkT-MeTepbypr: CaHKT- https://www.iprbooks
Appawesa, J1. I1., Xumus. Xmmus MeTepbyprekuii hop.ru/140150.html
Baxpyuues, A. 1O. rocy4apCTBEHHbIN 2022

yHuUBEpcuTeT
NPOMbILUSIEHHbIX
TEXHOMNOIrMN U gu3anHa

7.1.2 lononHuTenbHaa y4yebHas nutepaTypa
Kupunnos B. B., O6Lwas n HeopraHnyeckas http://publish.sutd.ru/
Hosocenos H. IM., xumuns. Ceonctea c n VDT tp_ext_inf_publish.ph
Abpamosa E. C. coevHeHUn anemeHToB llI- a"g;(sreJﬁPr ypr: 2022 p?id=2022195

VII rpynn neprnogunyeckon A

cucTemsbl
MwudpTtaxoea, H. L., O6was n HeopraHn4yeckasi Ka3sanb: KasaHckuii http://www.iprbooksh
MeTtposa, T. 1. xumusi. Teopust n NpakTmka HaLMOHambHbIN op.ru/109527.htmi

nccrnenoBaTenbCKumn 2019
TEXHOMOrMYeCcKnI
yHUBEpCcUTET

LiseTkos, [1. C., O06Las XxMmMus: OCHOBbI EkaTepuHbypr: http://www.iprbooksh
AkceHoBa, T. B. XUMUYECKON TEPMOANHAMUKN W3paTenbcTBO 2017 op.ru/106469.htmi

N KNHETUKN: TEOPUs 1 Ypanbckoro

ynpaxHeHus yHUBepcuTeTa
Ckopuk, H. A., HeopraHnyeckas xmmus: Tomck: MagaTenbckuii http://www.iprbooksh
Bopurno, J1. I, nabopaTopHble, Jom Tomckoro 2018 op.ru/109047.htmi
KopoTuyeHko, H. M. CEMUHapPCKME 1 roCyAapCTBEHHOIO

npaktTuyeckme 3aHatua. T.1 YHMBEpCUTETA
HecTtepos, A. A, Xummsa anemeHToB 14-i Poctos-Ha-[loHy: http://www.iprbooksh
BasH, E. M., rpynnbl (aTOMHbIE CBOWCTBA, WMapaTtenbcTBO KOxHOrO 2018 op.ru/87519.htmi

PbibanbyeHko, W. B.

XUMUS! NPOCTbIX BELLECTB U
coeHEHUN)

deaepanbHoro
yHUBepcuTeTa




lNyceBa, A. ©., HeopraHnyeckas xmmus: E 6vor- http://www.iprbooksh
Banawuna, 1. U., XUMUS S-, p- U 3d-3rEMEHTOB MKaTepMH ypr op.ru/106464.htmi
KouyeToBa, H. A,, ;ﬂaTe”bCTBo 2018
ATtmaHckux, U. H., panbckoro
Mycesoit, A. . yHUBepcuTeTa
Ckopuk, H. A., HeopraHnyeckas xmmus: Tomck: MagaTenbckuii http://www.iprbooksh
Bopwuro, J1. I, nabopaTopHble, Jom Tomckoro 2018 op.ru/109048.htmi
KopoT4yeHko, H. M. CeMUHapPCKMe 1 roCyAapCTBEHHOIO
npaktTuyeckme 3aHatua. T.2 YHMBEpCUTETA
YpsigHukoBa, M. H., Xumusa B 3agadax u Tam6oB: Tam6oBCKUIA http://www.iprbooksh
YpsgHukos, A. A. YNPaXKHEHUAX: B 2 YacTaX. rOCYOapCTBEHHbII 2019 op.ru/109780.html
Y.1. O6was un yHuBepcuTeT umenn M.P.
HeopraHu4yeckasi Xumusi HepxaBuHa
Bacunesckas, E. U., HeopraHnyeckast xumus ) . http://www.iprbooksh
Ceuko, O. U, Murck: Pecnybnukaxckuit 0p.ru/93429.html
LWesuosa, T. . VIHCTATYT 2019
npodeccnoHanbHoOro
obpasoBaHusa (PUMO)
PaswmaHoBa, B. E. Xvmns TiomeHb: M3patenscTBo 2019 http://www.iprbooksh
«Tutyn» op.ru/107613.html
BocTtpukosa, I'. 1O. Xvmns - http://www.iprbooksh
Mocksa: An v Ap Megna 2021 0p.ru/108354.html
Kvpunnos B. B. TeopeTnyeckne OCHOBBI Cankr-MeTen6vor: http://publish.sutd.ru/
TEXHOJIOMMM HEOPraHNYECKNX - poypr- 2020 tp_ext_inf_publish.ph

BelecTB

cnerynTtn

p?id=2020290

7.2 Nepe4veHb NnpocdeccuoHanbHbIX 6a3 AaHHbIX U MH(OPMaLMOHHO-CNPaBOYHbIX CUCTEM

1. BecnnaTHbIN OHMaNH MHCTPYMEHTapui No xummnn. Tekyllasa Bepcusi cogepxuT 6onee 4 MnH. onucaHunin
coeavHeHun n 6onee 8 mnH. nsomepoB. ChemDB Web Interface Index http://cdb.ics.uci.edu/
2. IHdbopMaumroHHas cuctema « EamHoe okHO gocTtyna k obpasoBaTtenbHbiM pecypcamy http://window.edu.ru/

3. OnekTpoHHO-6MbnMnoTeyHas cuctema IPRbooks http://www.iprbookshop.ru
4. DnekTpoHHasn bubnuoteka y4ebHbix nsgaHuin CMN6rynTa http:/publish.sutd.ru

7.3 I'IepetleHb JFINLEH3UOHHOro n cBo60AHO pacnpocTpaHsaeMoro nporpamMmmHoro obecneyeHus

MicrosoftOfficeProfessional
Microsoft Windows

7.4 OnncaHne maTepmanbHO-TEXHMYECKOMN Oa3bl, HEO6X0AMMOW ANA OCyLEeCTBNEeHUA obpa3oBaTeNnbLHOro
npouecca no gucumnsimHe

NaGopaTopHble 3aHATUS CO CTyAeHTaMun NPOBOAATCA B CrelyanvanpoBaHHbIX MOMeLLeHNax kadeapbl,
060pYyA0BaHHBLIX XUMUYECKOW MNOCYAO0, XMMUYECKUMI peakTUBaMu, U3MepuTenbHbIMU Npubopammn (TepmomMeTpsbl, pH-
MeTpbl, BECbI, peddpakTOMEeTp, CNeKTPoOTOMETP), AUCTUMNIIATOPOM, CYLUUbHLIMU LKadamu, MydenbHO neybto,

KOMMbIOTEPOM.
AyauTopus OcHalleHne
MynbTuMeauiiHoe obopyaoBaHue, creumannanpoBaHHas mebenb, Jocka
JlekumoHHas Y Py P
ayautopus

YyeGHas ayautopus

CneuvanuanpoBaHHas meGernb, Aocka




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 3aAaHuA (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 3aMNeKTPOHHON 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 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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