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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;

* oka3aTb 0COGEHHOCTU CBOWCTB COeAUHEHMIA Pa3NNYHbIX KNAaccoB.

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 KOMNETEHLUMWN OBYYAIOLLErocA, ®OPMUPYEMbBIE B PE3YNIbTATE OCBOEHUA OAUCLUUNNUHDbI

OlK-1: CnocobeH aHanM3npoBaTb, MHTEPNPEeTMPOBaTb U 0600LWWaTb pe3ynbTaTbl 3KCNEePUMEHTaNbHbIX U
pacyeTHO-TeopeTUYECKUX paboT XMMMUYECKON HanpaBrieHHOCTH

3HaTb: TeopeTn4yeckme OCHOBbI obLen u HeOpI’aHVI‘-IeCKOVI XnMun, CTpoeHune BelectBa U 3aKOHOMEPHOCTU NMPOTEeKaHUA
XUMNYECKNX NPOLIECCOB

YmMmeTb: npoBOAUTb XUMMUYECKUI SKCNepuMeHT U aHann3npoBaTb NoJ1y4eHHble pe3ynbTaTbl

BnapeTb: HaBblkaMy OMUCaHUA CBOWCTB NPOCTbIX N CINOXHbIX BeLWleCTB Ha OCHOBE 3JIEeKTPOHHOINo CTPOEHUA aToOMOB U UX
NnonoXeHuna B nepmo,qmquKon cucteMe XMMUYECKUX 3NeMeHTOoB, onpeneneHuna (bVI3VIHeCKVIX N XMMWUYECKNX CBOWCTB
HeopraHn4eckunx COoeUHEeHUN

OlNK-2: Cnoco6eH npoBOAUTb XMMUYECKUA IKCMEPUMEHT C UCNOJNIb3OBaHUEM COBPEMEHHOIo o6opyaoBaHus,
cobniopas HopMbl TEXHUKU 6Ge30nacHOCTU

3HaTb: QNIEKTPOHHOE CTPOEeHNE BELECTB, Pa3JyiniHble TUMbI XUMUYECKOWN CBA3N, TepMoanHamMmmnyeckmne qDyHKLI,l/Il/IY nos3sondwwne
CyOuUTb O BOSMOXXHOCTU NPOTEKAHNA XUMNYECKUX NpoLieCCoB

YMeTb: UCNOMb30BaTh XMMUYECKUE 3aKOHbI, TepMmoanHaMn4eckne cnpaBoYHble AOaHHble U KONM4eCcTBe€HHble COOTHOLUEeHUA
obLen 1 HeOpFaHI/I‘-IeCKOIZ XM ana peeHmna I'IpOd)eCCI/IOHaJ'IbeIX 3agad

BnapeTb: HaBblkamu paGOTbI Ha COBPEMEHHbIX I'IpVIGOan, no3BOJIALWNX OUEHUTb QDVISMKO-XMMM‘-IGCKVIG XapaKTepucTukn
BeleCTB

3 COOAEPXAHUE OUCLMUNMNUHBI

KoHTakTHasa paboTa

o &
HavmeHoBaHue v cogepxaHve pasgenos, TeM U 55 ) cp dopma
y4e6HbIX g 8| Mex Mp. Nab. | (yace) | TEKYLLErO
3aHATUN 8= (vacol) | (wacel) | (4achl) KOHTpOIS

Pasgen 1. Knaccudumkaums HeopraHn4ecknx BeLecTs

Tema 1. Xumus Kak Hayka O BeLlecTBax u nx
npespaleHnsax. MecTo xMMumn B cMCTeMe eCTECTBEHHbIX,
Hayk. KpaTkuin ncTopuyeckuii 04epKk pasBuTums
XUMU4eckon Hayku. Passutune xumum B Poccumn. 3HadeHne
XUMUU B Pa3BUTUN NPOU3BOANTENBHbLIX CUM 00LecTBa 1 B
CO30aHnM HOBbIX MaTepuanos. Ponb xvumumn B 1 > 4 >
TEKCTUINbHOW 1 NErkon NpoMbILLIIEHHOCTU. XuMmuyeckasi
dopma asmxeHusa matepun. CBA3b MaTepun U OBUXKEHUS.
JlabopaTopHas paboTa "Knaccbl HeopraHn4eckmnx
coeanHeHnn". 1 0]
MpakTnyeckoe 3aHsaTme: Mecto xumum B cucteme
€CTeCTBEHHbIX HayK

Tema 2. QnddepeHumaumnsa n nHTerpaums XmmMmmyeckmx
HayK.
Knaccudmkaumst HeopraHM4yecknx CoeanHeHUn: okcuabl,
OCHOBaHWS, KUCNOTbl, COMN.

" 1 2 4 2
JlabopaTopHas paboTa "Knaccbl HeopraHn4eckux
coeanHeHnn".
lMpakTnyeckoe 3aHaTMe: Knaccudgukaums
HeopraHn4yeckmx coeanHeHnn. AMoTepHble CBONCTBA.




Paspen 2. CtpoeHue BewlecTBa

Tema 3. KonuyecTtBeHHble pacyeTbl peareHToB. ATOMHasi
mMacca 1 MmaccoBoe 4Mcno u3otonoB. OTHOCUTENbHbIE
MOJEKYNSIPHbIE MacChl BELLECTB. YpaBHEHNE
MeHnpeneeBa-KnanenpoHa. OnpegeneHme MonekynsapHbIX
Macc ra3oobpasHbix BelwecTB. 3akoH ABoragpo u
cneacTeue u3 Hero. Yncno Asoragpo. NoHatne "Monb".
JlTabopaTopHasi paboTa "OnpeaeneHne MoONeKynsapHom
Maccbl AMokcuaa yrnepopa”.

3aKoHbl cTEXMOMETPUN. 3aKOH COXPaHEHNST MaTepuun.
3aKkoH NoCTOsAHCTBA cocTaBa. 3aKoH NMPOCTbIX KpaTHbIX
OTHoWeHWN. MonspHble MacChbl 3KBUBaNIEHTOB 31IEMEHTOB
1 BeLecTB. 3aKOH 3KBUBArNEHTOB.

JTabopaTopHasi pabota "OnpegeneHne skBMBaneHTa
anemMeHTa MeToaoM BbITECHEHMA"

IMpakTnyeckoe 3aHaTNE: ATOMHO-MONEKYNSPHOE YYEHME.

Tema 4. CtpoeHue BewectBa. CTpoeHue atoma.
VccnenoBaHug, npeLlecTByOLWMe CO3aaHUI0
COBpPEMEHHOM TEOPUM CTPOEHUS aToMa: OTKpbITE
3NEeKTPOHa, OTKPbITUE PaaNOaKTUBHOIO pacnaga
anemeHToB. CTpoeHne atoma. PaboTbl Pesepdopaa no
nccneaoBaHUI0 paccesiHUs a-4acTul, BeLLeCTBaMu.
Mogenb atoma no Pesepdopay, HECOCTOATENBHOCTb 3TON
Mozenw.

OnTuyeckume crnekTpbl anemeHToB. CnekTp Bogopoaa
(cnekTpanbHble cepumn banbmepa, Jlanmana, MNaweHa,
MdyHaa). KBaHTOBbLIN xapaKTep NOrmnoLeHns u
N3ny4YeHnsi aHeprum. YpaBHeHue MNnaHka.

Teopus cTpoeHnsa atoma bopa. MNocTtynatel bopa.
MoHaTue o kBaHTOBON MexaHuke. KopnyckynsipHo-
BOITHOBas MpupoAa 3MneKkTpoHa.

YpaBHeHue e bponnsa. CooTHoweHne
HeonpepeneHHocTel 'en3eHbepra.
KBaHTOBOMeEXaHn4eckoe 06bACHEHNE CTPOEHMS aToMa.
KBaHTOBble Yncna. AToMHbIE opbutanm,
MHOMO3NEKTPOHHbIE aTOMbl. CTPOEHME INEKTPOHHbIX
obonoyek atomoB. MpuHumn MNaynu. MNpaeuno NyHaa.
MpaBnno KneukoBckoro.

JlabopaTtopHasa paboTta: CUHTE3 HEOPraHNYECKOro
COEOUHEHUS U U3y4eHne ero CTPYKTypbl.

MpakTnyeckoe 3aHsaTme: CTpoeHne aTtoma.

Tema 5. lNepnoguyeckun 3akoH [.N.MeHgeneesa u
3NEKTPOHHOE CTpoeHne atoMoB. OTKpbITUE
nepuogmnyeckoro 3akoHa [1.1.MeHgeneesa.
Mepunogmnyeckunii 3akoH O.M1.MeHgeneeBa kak ocHOBa
pa3BUTUSA eCTECTBEHHbIX HayK. CoBpeMeHHasi
copmynmnpoBKa nepmoandeckoro 3akoHa. lNepunognyeckas
cucTeEMa 3NEMEHTOB U ee CBSI3M CO CTPOEHMEM aToMa.
MocnepoBaTenbHOCTb 3aMOSTHEHUS 3NTEKTPOHHbIX
obono4yek atomoB. CTpykTypa Nepnognyeckon CUCTEMBI:
nepvoAsbl, rpynnbl, Nogrpynnel. MIameHeHne CBOMCTB B
nepnognyeckon cucteme (BepTukarnbHas,
ropusoHTanbHasi U guaroHanbHasi aHanorumn). Pagmycol
aTOMOB M MOHOB. QHEPTNA NOHN3ALUM aTOMOB, CPOACTBO
K 3IIEKTPOHY, 3NEKTPOOTpULaTENbHOCTL. [lepcnekTBbl
pas3BUTUSA NEPNOSNYECKON CUCTEMBI.

MpakTnyeckoe 3aHaTne: Nepnognyeckmin 3akoH
XUMMWYECKNX SNIEMEHTOB.




Paspgen 3. Xumunyeckas cBs3b

Tema 6. Xumnyeckasi CBSI3b U CTPOEHNE MOSIEKYIT.
WcTopusa passuTtusa npeacrtaBneHnin o BarneHTHOCTU U
npupoae xmMmunyeckon cesasun. KonnyectseHHble
XapaKTepPUCTUKN XMMUYECKOW CBA3M: OJIMHA CBA3M,
3HEPrUsi CBSA3W, BaneHTHbIE YIIbl.

KoBaneHTHas cBA3b. CBOWCTBA KOBAneHTHON CBA3M:
HacblLLaeMOCTb, HanpaBneHHOCTb. MeToz BaneHTHbIX
cBszen. [IBa mexaHnama obpa3oBaHnNs CBA3MN.
Mbpunansaums aToMHbIX opbutanen. Tunbl
rmbpuamnsaumm. JlokanusoBaHHas 1 HeNokanm3oBaHHas
CBSI3M.

OCHOBHbIE MONOXEHMS METOAA MOSEKYSIPHBIX
opb6utanen (MO) Ha npumepe npoctoro metoga MO
Xiokkensd. CeasbiBatoLLme 1 paspbixnsowwme MO.
MpumeHeHne metoga MO k mornekynam, obpa3oBaHHbLIM
13 aTOMOB 3N1EMEHTOB NEePBOro U BTOPOro Nepnoaos
cuctembl anemeHToB. CpaBHeHne metogos BC n MO.
MpakTnyeckoe 3aHATME: XMMUYECKas CBSI3b.

Ko

Tema 7. MexmonekynsipHoe B3aMMoLenCcTBueE.
OneKTpocTaTMyeckoe B3anMoaencTBme Moseky .
[wncnepcnoHHoe, opMeHTaunoHHOE N MHOYKUMOHHOE
B3anmogenctane monekyn. [JoHopHo-akLenTopHoe
B3anmopgencTene. BogopogHas cBasb. BrnvsHme
BOOOPOAHOM CBA3WN Ha PU3NKO-XMMUYECKME CBONCTBA
BELLECTB.

MpakTnyeckoe 3aHsaTMe: MexmonekynspHoe
B3aMMOJEeNCTBME.

Tema 8. KoHoeHCcupoBaHHOE COCTOSIHME BELLLECTBA.
ArperaTHoe COCTOSIHWE Kak NposiBNeHNe B3anMoaencTBUin
Mexay Yactvuamu BellecTtsa. Kpuctannuyeckoe
cocTosiHue BellecTBa. VIoHHas, aToMHasi U MOneKynsipHas
Kpuctannuyeckume pelueTtku. Metannmyeckas cBsi3b.
MpoBOAHUKM, NONYNPOBOOAHUKA U ANINEKTPUKMU.
MpakTnyeckoe 3aHsaTHMe: MeToq BaneHTHbIX CBA3EN U
MeTo 4, MONeKynsipHbIX opbutanen..

Pasgen 4. lNpeBpalleHne BeLLECTB

Tema 9. QHepreTnka XMMN4YECKNX NPOLLECCOB.
BHYTpEHHSIS1 3HEeprus n aHTanbnms. JK30- n
3HOOTEPMUYECKME peakumn. TepMmoxmmMmyeckmne
ypaBHeHus. TennoBblie 3pdeKTbl pasnnyHbIX NMPOLECCOB.
CraHgapTHble TennoBble addekThl. 3akoH 'ecca n
cnencteus U3 Hero. MNpumepbl NpuMeHeHns 3akoHa [ecca
A0S BblYUCINEHNS TENNOT 06pa3oBaHUSA BELLECTB.
SHTaNbNUNHBIX XapaKTEPUCTUK Pa3nMYHbIX MPOLLECCOB
(obpasoBaHus, cropaHus u T.4.).

MoHAaTne 06 sHTponun. CTaHgapTHbIE SHTPOMUN.
VI3MeHeHWe SHTPONUKM B pasrmMyHbIX Npoueccax.
OHTpoONUA N Nepnoanyecknin 3akoH. NoHaTrne ob aHeprum
'mb6ca n ee n3ameHeHne Kak Mepbl peaKLMOHHbIN
CMOCOBHOCTU. OHTANbNUNHBIA U SHTPONUNHBLIA PaKTOPbI
npoueccoB. TepmogmMHamMmmyeckasi OLieHka BO3MOXHOCTH
npoTeKkaHns npouecca.

MpakTuyeckoe 3aHATME: DHEpPreTka XMMUYECKNX
MpOLIECCOB.




Tema 10. Xummnyeckasi KUHETHKA.

CkopocTb peakumm. CKOpOCTb peakLmm B TOMOTEHHbIX U
reTeporeHHblx cuctemax. 3aBUCUMOCTbL CKOPOCTU
XUMUYECKON peakumm oT pasnuyHbix pakTopoB. 3akoH
pencteusa macc. KoHctaHTa ckopocTu. MonekynsipHOCTb U
nopsiaoK peakuun. 3aBUCUMOCTbL CKOPOCTU peakuun oT
TemnepaTtypsbl. [Mpasuno BaHT-lodda, ypaBHeHMEe
AppeHunyca. MNoHsTHe 06 aKTMBMPOBAHHOM KOMIIIEKCE.
OHeprusa aktuBauuu. LlenHble peakummn. PaboTbl
H.H.CemeHnoBa n H.M.OmmaHnyans. OcobeHHOCTH
KaTanuTuyeckmx npoLeccoB. [OMOreHHbIe 1
reTeporeHHble NpoLecchl. ANeMeHTbl TEOPUN kaTanuaa.
JTabopaTopHasi paboTa "3aBNMCUMOCTbL CKOPOCTH
XUMMYECKOW peakumm oT KOHLEeHTpaummn".
IMpakTnyeckoe 3aHaTME: XUMMYECKast KUHETMKA.

Tema 11. Xumnyeckoe paBHoBecue.

HeobpaTtumble n obpatnmble npouecchl. [JuHammyeckoe
paBHoBecue. KOHCTaHTa paBHOBECUS B TOMOTE€HHbIX U1
reTeporeHHbix cuctemax. CBs3b KOHCTaHTbl paBHOBECUS C
nsmeHeHnem sHeprum Mb66ca B peakunn. CmeLleHue
paBHOBECUS NPU U3MeHeHUN ycnosun. MNpuHumn
npotuBoaencTans (NpuHumn fe-
LaTenbe).Ucnonb3oBaHne 3akOHOMEPHOCTEN
XUMUYECKON KUHETUKN N AMHAMUYECKOrO paBHOBECUS MPU
COBEpLUEHCTBOBAHMNMN XMMMUKO-TEXHONOMMYECKNX
NPOLECCOB B NPOMbILLNIEHHOCTU U TEXHOOTUSIX.
JlTabopaTopHasi paboTa "Xumuyeckoe paBHoBecue".
MpakTuyeckoe 3aHsaTME: XMMMYECKOE paBHOBECHE.

Pasgen 5. PaCTBopr, ANEKTpoNnTn4eCKaa guccoumnaumna

Tema 12. OcHOBbI PU3UKO-XUMNYECKON TEOPUM
pacTtBopoB. CBOWCTBa pacTBOPOB.

Knaccudurkauusa gucnepcHeix cuctem. ObpasoBaHue
WCTWMHHBIX pacTBOPOB. ['mapaTHas Teopust pacTBOpPOB
O.U.Menpeneesa. Tennosble addeKTbl Npu
pacTtBopeHun. BnuaHne TemnepaTypbl HA pacTBOPMMOCTb
BELLECTB. 3aBMCMMOCTb PacTBOPUMMOCTU ra3oB OT
OaBIieHus.

MpaBuno NeHpu. BzanmHasa pacTBOPMMOCTb ABYX
XnakocTen. 3akoH pacnpegeneHus. HeHachbllweHHble,
HacblLLEHHbIE W NEPECILLEHHbIE PacTBOPbI.

Cnocobbl BblpaXkeHWs1 KOHLIEHTpaL MM PacTBOPOB:
NPoLUEeHTHas!, MOnsipHas, MonsasrbHasi, HopManbHasi,
MOSbHbIE JOMNN.

CeolicTBa pasbaBneHHbIX pacTBOPOB HEAMNEKTPOSUTOB.
Ocmoc. OcmoTuyeckoe gaB-rneHne. YpaBHeHue BaHT-
lodbda. JaBneHmne HacbILWEeHHOro napa pacTBopuTens
Hag pacTBopoM. 3akoH Payns. [NoBbilleHne TeMnepaTypbl
KUNEHMS1 paCTBOPOB M NOHWXXEHNE TeMnepaTypbl UX
3amMep3aHus. I0YNMOCKOMUYECKNIA N KPUOCKOMNYECKUIA
MeTOAbl onpeaenieHns MoNeKkynspHbIX Macc
pPacTBOPEHHbIX BELLECTB.

JlabopaTtopHasa paboTa "PacTteopbl”.

MpakTnyeckoe 3aHsTMe: CBOMCTBa pacTBOpPOB. Crnocobbl
BbIPaXXEHUS COCTaBa pPacTBOPOB.




Tema 13. AnekTponuTuyeckas guccoumaumns 1 NOHHbIE
npoLeccsl.

Teopusa anekTponuMTUyeckon anccouunaumm AppenHuyca.
Ponb Mmonekyn pactBopuTtens B npoLecce pacnaja
3NEKTPONUTOB Ha MOHbI. [lnanekTpuyeckas
NPOHMLLAEMOCTb U MOHN3MPYIOLLIAs CNOCOBHOCTb
pacTtBopuTens. CunbHble N criabble 3NeKTPONnThI.
CrteneHb auccoumaLmm. MI30TOHMYECKNA KOIDPULNEHT.
MpumeHeHne 3akoHa AeNCTBYIOLWMX Macc K pacTBopam
anekTponutoB. 3akoH pa3baeneHns OcTteanbaa. BnusHue
OAHOMMEHHOrO MOHa Ha AMccoumauuio cnadoro
anektponuta. KoHcTaHTa guccoumaumm cnabbix
anektponuTtoB. CTyneHyartas guccounauus. Kaxyuwasacs
cTeneHb AMCcounauunmn CUnbHbIX ANekTponuToB. MNoHaTre
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
pacTBOPMMOCTU. DNEKTPONUTUYECKas auccoumaums
MOJIeKyn BoAbl: MOH TMAPOKCOHUSA, MOHHOE NpounsBeaeHue
Boabl. BogopoaHbin nokasatens - pH. KncnotHo-
OCHOBHble MHAuKaTopkl. BydepHbie pacTBopbl.

Mmaponus conen. CteneHb rMaponmaa, ee 3aBMCUMOCTb
OT KOHLIeHTpaLmm u Temnepatypbl. KOHCTaHTa rugponusa.
PasnuyHble crniyvyaun rugponusa. HeobpaTumbln rugponma.
CoBpeMeHHas Teopusi KUCIOT U OCHOBaHWI. [1poToHHas
Teopus. Kncnotbl n ocHoBaHUsA no Jlbtoucy. MNMoHsaTme o
KECTKUX N MSATKMX KUCITOTax U OCHOBaHUSIX.
JlTabopaTopHasi paboTta "l'vaponuns conen'.

MpakTuyeckoe 3aHsaTME: DNeKkTponuTuyeckas
anccoumaums. MloHHoe nponsBeneHne BOAbl..

12

Paspgen 6. OK1cnmMTenbHO-BOCCTAaHOBUTESNbHbBIE peakLnu,
KOMMJIEKCHbIE COeANHEHNS

Ko

Tema 14. OKNCNIUTENBHO-BOCCTAHOBUTESbHbBIE NMPOLLECCHI.
OCHOBbI 3MEKTPOXUMUMN.

BakHeNLme okMCrMTeNn u BOCCTaHOBUTESN.
3aBNCUMOCTb OKUCITMTENBHO-BOCCTAHOBUTESBHbIX
CBOWCTB BELLECTB OT NONOXeHMs obpasyoLmx nx
3NeMeHTOB B nepuoanyeckon cucteme. CoctaBneHve
YPaBHEHUI OKUCITUTESNbHO-BOCCTAHOBUTESBbHbIX PEAKLIMIA
(OBP). MeTogbl 3NeKTPOHHO-UOHHbIX YPaBHEHWA.
Knaccudumkauyms OBP: mexmonekynspHble,
ONCMPOMNOPLMOHUPOBAHUS U BHYTPU-MONEKYNSIPHbIE.
lNpumeHeHne BOCCTaHOBUTENEN N OKUCIIUTENEN ANn4
KpalleHusi KyboBbIMU KpacuTensiMm 1 B NPOM3BOACTBE
BOJTOKOH.

ManbBaHW4Yeckne aneMeHTbl. BooopoaHbI anekTpoga.
CraHpapTHble OKMCNNTENbHO-BOCCTAHOBUTENbHbIE
noteHuunansl. dnektpoaswmxywas cuna (34C)
ranbBaHU4YeCcKoro arnemMeHTa. Vicnonb3oBaHve
OKUCNUTENbHO-BOCCTAHOBUTENbHbIX MOTEHLMANOB AN
npeackasaHms BO3MOXHOCTU npoTekaHusi OBP.
OneKkTpoaHble NOTEHLManbl MeTansos.

3aBNCUMOCTb OKUCTTMTENBHO-BOCCTAHOBUTESBHBIX
NoTeHLManoB OT KOHLEHTpauun peareHToB. YpaBHeHne
HepHcrTa.

OneKTPonm3 Kak OKUCIMTENBHO-BOCCTAHOBUTESbHbI
npouecc. ONeKTpon13 pacnnaBoB U BOOHbIX pacTBOPOB.
MonyyeHne rMnoxnopuTa HaTpus NPU 3NeKTponn3e
pacTteopa NaCl.

Kopposausi MeTannos, MeToAbl 3aLmThl OT Hee.
JlTabopaTopHasi paboTa "OKncnuTenbHo-
BOCCTaHOBUTENbHLIE peakumn".

MpakTnyeckoe 3aHATME: OKUCANTENBHO-
BOCCT@HOBMTENbHbLIE peakLun.




Tema 15. KomnnekcHble COegNHEHUS.
KoopanHaunoHHas Teopus A.BepHepa u ee passuTue.
KomnnekcoobpasoBartenb, NuraHabl, KOOpAMHALNOHHOE
ymncro KomnekcoobpasoBaTens, KOOpAMHALVOHHAs
€MKOCTb NnuraHga. BHyTpeHHsIs1 1 BHeLWHAA cdepa
KOMMJIEKCHOrO COeAMHEHNS.

O6ume cBONCTBA KOMIMIEKCHbIX COeANHEHUI, NX
Knaccudpmkauusa n HomeHknaTtypa. somepusa
KOMMJIEKCHbIX COeANHEHNI. B3anMHoe BNusiHne
nuraHaoB. 3aKOHOMEPHOCTb TPAHCBITMSIHUS MO
N.N.YepHsaeBy. XenaTHble coeanHEHNS, X 0COBEHHOCTb.
O6bsacHeHne obpasoBaHNA N CTPOEHMS KOMMIIEKCOB C
NOMOLLLbIO SNEKTPOCTATUYECKMX NPeaCcTaBEHNN.
KBaHTOBOMEXxaHMYeCKNe MeToAbl TPAKTOBKN XUMMUYECKOM
CBS13M B KOMMMEKCHbIX COeauHeHnaX. MeTog BaneHTHbIX
cBszen. BHellHee n BHyTprMopOuTanbHble KOMMEKCHI.
MoHATME 0 Teopun KpucTannumyeckoro nons. BaanmHoe
pacnoioXKeHne NuraHgoB U aTOMHbIX opbutanen
KomnnekcoobpasoBaTens B OKTa34pnU4eCKoM 1
TETpPasApVUYECcKOM MNose NUraHgoB: CNeKTPOXUMMYECKUIA
psg nuraHgoB. BbICOKO- 1 HU3KOCMMHOBbLIE KOMMITIEKCHI.
Okpacka komnnekcoB. Bknag [.M.MeHaeneesa,
J1.A.MyraeBa, V. .YepHsaesa, A.A.lpuHbepra, tO.H.
KyKyLLKMHa B XMMUIO KOMTITEKCHBIX COeQMHEHUIA.
[unccoumnaymsa KoMNNeKkCcHbIX coeanHeHun. KoHcTaHTa
HECTOMKOCTMN KOMMITEKCHOrO MOHA: cTyneH4aTtas 1 obLias
KOHCTaHTa. PakTopbl, BMUSAKOLME HA YCTONYNBOCTb.
JlabopaTtopHasa paboTta "KomnnekcHble coeanHeHns".
MpakTnyeckoe 3aHsaTne: KoMnneKkcHble coeanHEHUs.

Utoro B cemecTpe (Ha kypce ansa 3A0)

64

64

64

33

KoHcynbTaumm n npomexyTodHas attectaums (Ok3ameH)

2,5

24,5

Paspgen 7. Conctea anemeHToB rpynn IA, 1A, 1IA

Tema 16. AnemeHThl IIA rpynnbl

bop, antoMuHWiA, rannuin, MHAUN, Tannuin.

MpupogHble coegnHenns bopa. MNonyyeHne B
anemMeHTapHOM cocTosiHUW. [pumMeHeHne NpocToro
BellecTBa.

O6bLan xapaKkTepucTrka XMMUYeCcKnx cBoncTs. bopuabl
meTannoB. bopoBogopoakbl, 0cO6EHHOCTb CTPOEHUS UX
MOJIEKY.

Bsanmopencteue ¢ kncnopogom. Okema 6opa, 6opugHble
ctekna. Kucnotbl 6opa.

AntomMuHun B npupoge. Metannyprug antoMmHuUS.
MpuMeHeHWe B TEXHUKE.

B3aumopgenctBue ¢ kncnotamu v Wenovyamu.
B3sanmopgencteue ¢ KNCNopoaoM U OKCMaaMu MeTanmnos.
AntomoTepmus.

Oxkcuva anoMuHms. F'mapokeua, antoMmnHus, ee
aMmdoTepHOCTb. ANOMUHATHI.

AntomocunukaTsl, hapdop, kepamuka, LeMEHTHbI.
[anoreHVabl antoMuHUS.

Mannun. KpaTtkne ceegeHnsa o6 nHOMM 1 Tannuu.
dusnyeckme n xmmmnyeckume ceonctea. CpaBHeHne
XUMUYECKMX CBOWCTB rannusi, UHAus, Tanmnms co
cBovicTBamu 6opa n anoMuHuga. Okcugpl U rmapokcuabl.
JlabopaTtopHas paboTta "AntoMUHUR".

MpakTuyeckoe 3aHsaTre: AnemenTsl A rpynnbl.




Tema 17. AnemeHTbl rpynn IA, IIA

Mogrpynna nutus, noarpynna 6epunnums.

MpupoaHble COeAMHEHNS 3NEMEHTOB NOArPYNMbl INTUS.
MonyyeHune Weno4vHbiX MeTannoBs, nx gusmnyeckme
csonctaa. [NpumeHeHue.

B3aumopencteue ¢ Bogon. Bsanmogencreume ¢
kucnopogom. Okecnabl, nepokcnasl. M'mgpokcugbl
LLIENOYHbIX MEeTarmoB.

B3avMopencTBme LEenoYHbIX METanoB C BOAOPOAOM,
a30ToOM, CEepoMu, rafnioreHamum.

MpombILNEHHbIE METOALI MONyYEHMS €4KOro HaTpa U
epgkoro kanus. MNMonyyeHve cogpl U noTawwa.

MpupoaHble COeAMHEHNS 3NEMEHTOB NOArPYNMbl
6epvnnus. MNMonyyeHne NPOCTbIX BELWECTB, MPUMEHEHNE
NX B TEXHUKE.

O6Lwan xapaKTepucTmka XMMUYECKNX CBONCTB.
Bsanmopenctaune ¢ BOAOPOAOM, a30TOM, cepoi. Okecnapl
n nepokcmabl. OCOBEHHOCTb XMMMWUYECKUX CBOWCTB OKCMAa
O6epunnus. bepunnatbl.

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

JlTabopaTopHasi pabota "LLlenoyHo3emernbHble MeTansbl".
MpakTnyeckoe 3aHsATHe: AnemeHTsl |A 1 lIA rpynnbl.

Paspgen 8. Conctea anemeHToB rpynn IVA, VA

Tema 18. AnemeHTbl VA rpynnbl

A30T. BogopoaHble coegMHeHns asoTa.

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

AmMmuak. MpomblineHHbIE METOAbI EM0 NOMYyYEeHNUS.
Baanmopgencteme ¢ Bogon. Mapokcug aMmMOHUS, MOH
aMMOHUS.

Peakuun okncneHms ammuaka.

Bsanmogenctene ammumaka ¢ metannamu. AMnapl,
UMnUabl, HUTPUObI METANIOB.

MmapasuH. CTpoeHne ero Mornekyrnbl. Xumumyeckne
cBoricTBa. A30TUCTOBOAOPOAHANA KUCMOTa, a3ngbl
mMeTannos. 'mapokcunamuH. ManoreHnabl asoTa.
KucnopogHsle coegmHeHus asoTa.

JlabopaTtopHasa paborta "A3oT".

Okcuabl a3oTa, ux ceorcTea. A3oTucTas KucrnoTa, ee
OKUCNUTENbHO-BOCCTAaHOBUTENbHbIE CBOWCTBA. HUTPUTBI.
A3oTHas kucnota. OkMcnuTenbHbIe CBOMCTBA a30THOW.
lMprMmeHeHne a30THOM KUCMOTbl B TEXHUKE.
MpomblIWwneHHbIe MeToAbl NOTyYEHUSA a30THON KUCMOThI.
docop, MbILbSK, CypbMa, BUCMYT.

MpupogHble coeguHeHus. NonyvyeHne NpoCcTbIX BELLECTB.
Annotponus. MNpumeHeHne docdopa, MbILLbSAKA,
BMCMYTa B TEXHMKE.

OkucnutenbHble Yncna. ®ocduabl, apceHnabl,
aHTMMOHMALI MeTannos. M'napmabl pocdopa, Mbllbaka,
cypbMbl. MloH dbocdoHus.

Oxkcunabl. MpumeHeHne okerpa docgopa (V). Kucnotbl
docdopa (lll) n pocdopa (V). Okcrabl Mbllbsika U
cypbMbl. VIx amdoTepHbIn xapaktep. OCHOBHblE CBOWCTBA
okcuaa sucmyTa (). MNpo—m3BogHbie BucmyTa (V).
OkucnutenbHble U BOCCTaHOBUTENbHbIE CBOUCTBA
COeOUHEHUI MbilbsKa, CypbMbl, BACMYTA.

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

JlabopaTtopHas pabota "CoeanHeHns aszota".
MpakTuyeckoe 3aHaTME: DnemeHTbl VA rpynnbl.

10




Tema 19. AnemeHThl IV rpynnbl

Yrnepon, KpeMHUN.

Yrnepoa B npupoae. AnnoTponuyeckue mogudukaLmm
yrnepoga. Nx TexHnyeckoe 3HadeHue.

MpupoaHble coeauHeHns kpemHus. NonyyeHue B Buae
npocToro BewecTsa. [[pMMeHeHne B TEXHUKE.
CTpoeHune anekTpoHHbIX 06onovek atomoB. 3HaYeHue
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).
Cynbcunabi.

ManoreHnabl. ONOBOXNOPMCTOBOAOPOAHAS KACNOTA.
JTabopaTopHasi pabota "OrnoBo, ceuHeL".
MpakTnyeckoe 3aHATME: AneMeHThl IV rpynnebi.




Paspgen 9. Ceonctea anemeHtoB rpynn VIA n VIIA

Tema 20. Xumusa sogopoaa v kucnopoaa.

Bogopoa

Bopgopop B npupoge. M3otonsl Bogopoaa. TexHuyeckme u
nabopaTtopHble MmeTodbl nonyyeHus. lNpumeHeHne
BOAOpOAa B TexHUKe. dnsmyeckne CBOMCTBa Bogopoaa:
NAOTHOCTb, TENIONPOBOAHOCTD.

XumMmnyeckue csoncTea Bogopoaa: M'mapuasl Bogopoaa, ux
Knaccudpmkaums no TMny XmMmUYecKon CBA3N.
PactBopumocTb Bogopoaa B metannax VIl rpynnel
cuctembl [..MeHgeneeBa.

OcobeHHOCTU XMMUYECKMX CBOMUCTB BOAOPOAA B MOMEHT
BblOeNeHus.

JlabopaTopHas pabota "Bogopon".

Kucnopoga. Boga. lNepekucek Bogopoaa.

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

TexHnyeckme n nabopaTtopHble METOAbI MOMYYEHNS
kncnopogaa. lNpomMbilNeHHoe 3HavYeHre Kncnopoaa,
dopcmnpoBaHHOE NpoBeAeHNe MeTannypruieckmx
NpoLLeccoB Npu KUCrnopogHoM ayTee. OKUCnUTENbHbIE
ceonctea. Annotponus kucropoga. O30H.

Okcuabl 3NeMeHTOB — MX Kraccudmkaumsi, rmapatbl
OKCUAOB.

Bopa. AHomanus ee ceoncTB. CTpoeHne Monekyn BoAbl.
Ponb BOAbl B TEXHNYECKMX U B BMONMOTNYECKNX
npoueccax. OxpaHa BOAHbIX PECYPCOB  BaKHenLuas
npobnema 3Konorum.

KecTkocTb BOAbI M cNOCObbI ee ycTpaHeHue.

Mepekucb Bogopopa. CtpoeHne ee monekyn. KNcnoTHole
ceonctaa. Nepekncu metannos. OKNCAUTENBHO-
BOCCTaHOBMWTENbHbIE CBOMCTBA NEpPEKUCcK Bogopoaa.
[MpumeHeHne nepekrcy Bogopoaa 1 Nepokcuaos B
TEXHUKE.

JTabopaTopHasi pabota "Kucnopog".

JlabopaTtopHasa pabota "lNepekncb Bogopoaa".
[MpakTnyeckoe 3aHaTME: XMMKS BOAOPOAA U KMcnopoaa..

Tema 21. AnemeHTbl VIIA-rpynnbl

["anoreHbl u ranoreHoBogopPoOabI.

MpupoaHble coegnMHeHns ranoreHoB. MNpoMblLLneHHbIe
MeToAbl Nony4eHus gTopa, xnopa, opoma, noaa.
MpumeHeHne. Xummyeckne CBONCTBa ranoreHoB.
OcobeHHocTU xumun ptopa. BogopoaHsle coeauHeHNs
rarioreHoB.

"anoreHoBogopoaHble KUCNOThI. [MonyyeHne
ranoreHoBogOPOAHbIX KUCNOT. KUCNOTHbIE 1
BOCCTaHOBMWTENbHbIE CBONCTBA.

KucnopogHble coeMHEeHUs rarioreHoB

Oxkcuabl xnopa. BzaumopaencTame xmnopa ¢ BO4ON U C
BOOHbIMM pacTBopamu weno4ven. Kucnopogcogepxaiume
KMCNO™ThbI XJl0pa, UX OKUCNUTENbHbIE U KUCNOTHbIE
dyHKumn. Ux conu. Kncnopoacoaepxatiune KMcnoTbl
6poma u noga.

JTabopaTopHasi paboTta "lNanoreHsbl”.

MpakTnyeckoe 3aHaTHe: AnemeHTbl VIIA-rpynnol.




Tema 22. SnemenTsl VIA rpynnbl

Cepa, ceneH, Tennyp. Vx rugpuaei.

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

CepoBopopopn. CepoBogopogHas Kucnota, cynbguabl
mMeTannoB. BoccTtaHoBUTENbHbIE CBONCTBA
CepoBOAOPOLHOM KUCIOTLI U ee Conen.
MHorocepHuUCTbIE BOZOPOAbI 1 NONUCYNbdUabl METaNoB.
CeneHoBogopog, TeNypoBO4OpOa.

Oxkcuabl U KUCNOTbI Cepbl, ceneHa, Tennypa.

Oxkcuapl cepbl: MOHOOKUCb, ABYOKNCh, TPEXOKUCH.
OKNCNUTENBLHO-BOCCTAaHOBMUTENBbHBIE CBOMCTBA OKCMAa
cepbl (IV). CepHucTas kncrnota, ee CBOMCTBA M CBONCTBA
ee conen. ObpasoBaHmne ABYOKUCU Cepbl B MeTanmypruim
LBETHbIX METANOB, €€ paLMoHanbHOE UCTONb30BaHNE 1
3aLUMTa OKpYXKatoLLEen cpeabl.

Okcung cepbl (V). CepHas kucnota. Ee BaxHenwmne
cBOMNCTBA U npumMmeHeHue. Oneym, ero XMn4eckum
cocTaB. TexHu4eckue MeTobl NoSy4YeHns cepHomn
KUCMOTBI.

TwocepHagd kucnoTta, Tocynbdgarthl. [onMTnoHoBLIE
kucnoTbl. Okcnapl ceneHa u Tennypa. Knucnotel cenexHa u
Tennypa, CpaBHEHMe NX CBOMCTB C KUCITOTaMu Cepbl.
JlabopaTtopHasa pabota "Cepa n ee coeanHeHns".
MpakTnyeckoe 3aHsTMe: AnemenTobl VIA-rpynnbi.

Pasgen 10. Ceonctsa anemeHToB rpynn 1B, 11B, 1lIB, VB,
VB

Tema 23. AnemeHThl IB, 1IB-rpynn

Moarpynna meawn, noarynna UuHKa.

Megb, cepebpo, 3omoTo B npupoge. Metannyprus megu.
LnaHnaHbin meToq n3Bne4YeHuns 3onorta n cepebpa.
lMpumeHeHne mean, cepebpa, 30110Ta B TEXHUKE.

O6bLan xapaKTepucTmka XMMUYECKNX CBONCTB.
Bsanmopencteue ¢ kncnotamm. Okcuabl, rmgpoKkcuapl.
AmdoTtepHocTb okengos meaum (l1, 1), okcmaa sonota (lI1).
KynpwuTbl, kynpartsl, aypaTbl.

LnHk, kagmuia, pTyTb. VX npupogHble coeguHeHust.
lMNonyyeHune, cBOMCTBA, NPUMEHEHNE.

Okcuapl LMHKa, Kagmus, pTyTu. Fnapokeuapi.
OcobeHHOCTN CTpoeHus coeguHenun ptyTu (1).
JlabopaTtopHasa paborta "Megpb. LInHK".

MpakTuyeckoe 3aHsaTME: OnemeHTsl IB, [IB-rpynn.

Tema 24. SnemenTbl IVB 1 VB-rpynn

Mogrpynna TutaHa, nogrpynna BaHagus.

Pyabl TuTaHa v umpkoHnsa. OcobeHHOCT! MeTannyprum
3TMX MeTannoB. KOHCTPYKUMOHHbIE AaHHbIE TUTaHa.
MpuMeHeHWe TUTaHa, LMPKOHUSI, radoHUSI B TEXHMKE.
3HaveHus okncnuTensHbIX Ymcen. Okengel. 'mapokeugei.
AmMdOTEPHOCTL rMapokcuaa TMTaHa U LUPKOHKUS.
TuTaHaTbl U LMPKOHATHI.

B3sanmopgencteue ¢ ranoreHamm, a3oToM.
B3aumopgencteue ¢ kncnotamu.

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

B3sanmopgencTtaue ¢ kncnotamu.

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

MpakTuyeckoe 3aHsaTre: AnemenTol IVB 1 VB-rpynn.
JlabopaTtopHas paboTta "BaHaguin".




Pasgen 11. CsoiicTea anemeHToB rpynn VIB, VIIB, VIIB | |

Tema 25. SnemenTsl VIB rpynnbl

Xpom, monnbaeH, Bonbdpam.

Pyael xpoma, monunbaena, Bonbgpama. lNonyvyeHme atmx
mMeTannos u3 pya. NprMeHeHne B TEXHUKE.
B3anmopgelictBue ¢ kucnotamu. 3HavyeHus
OKUCTIUTENbHbIX YMCEN.

Oxkcuapl M rMapokeuabl, XpPOMUCTas U XpOMOBbIE KUCITOTHI,
XpomuTbl U Xpomatbl. MonubaeHoBasi 1 BonbpamoBas 4 4 4
kncnotel. Monmbaatsl n BonbgpamaTsl. M3ononu- un
reTeponosIMK1CIIOThI.

B3auMHbI nepexof XpoMaToB 1 ANXPOMATOB.
OxkucnutenbHble CBOMCTBa XpOMaToB 1 ANXPOMAaTOB B
KMcrowm cpege.

JlabopaTtopHasa paboTta "Xpom".

MpakTuyeckoe 3aHsaTHe: AnemenTsl VIB rpynnbl.

Tema 26. AnemeHTsl VIIB-rpynnbl

MapraHeu, peHun.

MapraHey, u peHuin B npupoge. lNonyyeHrne mapraHua ms
ero pya. NpumeHeHne mapraHua 1 peHust B TEXHUKE.
BsanmogencTeme mapraHua n peHuUs ¢ KucrnotTamu.
Oxkcuabl MapraHua. N'mapokeunasl mapraHia.
MapraHueBaTucTas, MaproHUoBucTad, MapraHueBas 4 4 4
KnCcnoTbl. MaHraHnTbl, MaHraHaTtbl, NepMaHraHaThbl.
OkuncnutenbHble CBOMCTBA NEPMaHraHaToB 1 UX
3aBMCUMOCTb OT pH cpeabl.

Oxkcugpl peHus. PeHneBas kucnoTa, neppeHaTbl.
JlabopaTtopHasa paborta "MapraHen".
MpakTnyeckoe 3aHsaTre: AnemenTtol VIIB rpynnbl.

Tema 27. OnemenTbl VIIIB rpynnebl

CewmelicTBa xernesa v NnaTuHbl.

Pyaobl xxenesa, kobanbTa, HUkens. Metannyprus xxenesa.
lMpumeHeHne kobanbTa, HUKENS B TEXHMKE.
B3sanmopgencteue xenesa, kobanbTa, HAKENS C
kmcnotamu. Okenabl v rngpookucu. depputsbl u hepparthbl.
LinaHnaHble komnnekcHble coeamnHeHus xenesa (11 u ).
OxucnutenbHble cBorcTBa xenesa (1), kobanbTa (l11),
Hukens ().

MnatnHoBble MeTannbl. HaxoxaeHve B npupoae. Obwasn
XapaKkTepucTka XMMNYeCKNx CBONCTB.

M'mapokenabl nannaawus (1), nnaTtunel (11, 1V), nx ceorcTBa.
Oxkcuabl pyteHusa n ocmus (VII). BaxHenwe coeamHeHus 4 2 8
NNaTMHOBbLIX MeTannoB. [pyMeHeHne NPoCTbIX BELECTB
N coegUHEHNI.

MpakTnyeckoe 3aHsTre: AnemenTol VIIB rpynnbl.
Bonpocbl akonorun. BnvsiHne HeopraHMyeckmx BeLLECTB
Ha OKpyXaloLLyto cpedy v yenoseka. [oHATME O
npenenbHo JOMYCTUMBIX KOHLEHTpauusx. MNyTu cHmxeHns
0TXOO0B NPOV3BOACTBA, O4YNCTKA BO34yXa U CTOYHbIX BO4
KOXXeBEHHOro, MEXOBOro, TEKCTUINBLHOrO NPON3BOACTBA U
NPOn3BOACTBA MCKYCCTBEHHbIX KOX N XMMNYECKMX
BOTOKOH.

JTabopaTopHasi paboTa "CemelncTBo xenesa".
MpakTnyeckoe 3aHATMe: AnemenTsl VIIIB rpynnbi.

WUtoro B cemecTpe (Ha kypce ansa 3A0) 68 34 68

55

KoHcynbTaumm n npoMexxytTodHasa atrectaums (Ok3ameH) 2,5

24,5

Bcero koHTakTHas pabota n CP no aucumnnuHe 367

137

4 KYPCOBOE NPOEKTUPOBAHUE
KypcoBoe npoekTupoBaHue y4eGHbIM NaHoOM He NpeaycMOTPEHO

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




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

OBYYEHMUA

6.1 MNokasaTenn oueHNBaHuNA

Kon komneTteHuun

lMokasaTenu oueHnBaHuA pe3ynbTaTtoB OGy‘-IeHVIFl

OTlK-1

dopMynupyeT OCHOBHbIE 3aKOHbI XMMUK. KnaccudpuumpyeTt peakummn, aHanvavupyeT yCrnoBus
X MPOTEKaHWsI.

AHanusnpyeT XMMUYecKMUe NPOoLIECChl U OLIEHMBAET BIUSHWE HA HUX Pa3nMYHbIX (haKTOpOB
(TeMnepaTypa, KOHLUEHTpaUus, NPUCYTCTBME KaTanusaTopa 1 ap.)

anMeHﬂeT cyulectByrouine coBpemMeHHble MeTOAUKN A1 OLEHKN q3VI3VIKO-XVIMVI‘-IeCKVIX
CBOWCTB BELLECTB, CBA3N Mexay CTpoeHmem BellecTtBa U ero KUCJ10THO-OCHOBHbIMU,
OKUCITNUTENTbHO-BOCCTAHOBUTENbHbIMU U . CBOMCTBaAMM.

OllK-2

PaCKprBaeT NOHATUA XUMUYECKOMN CBA3M U MEXAHU3Mbl €€ BO3HUKHOBEHUS B pas3nn4yHbIX
BellecTBax. [lenaet BbIBOAblI O BO3MOXHOCTHU npoTekaHna peakunn B AaHHbIX YCIOBUAX Ha
OCHOBaHUM pac4yeTa TepMoanHaMn4eCcKnx beHKU,VIVI.

MoBoguT xumunyeckme peakunm non6mpaﬂ onTnMalibHble YCIioB/A HAa OCHOBaHUU
SﬂeKTpOHHOVI KOHCbVII'ypaLWIVI aTOMOB 1 TMMNa XMMUYECKON CBA3N B pa3nnYHbIX BelecTBax.

anIHVIMaeT B3BELUEHHbIE peLlleHnA Npu NoarotoBke 1 nNnpoBeaeHnn SKCnepuMeHTa.

6.2 Cucrema 1 KpUTepmmn oLeHUBaHUA

LWkana oueHBaHuns

KpuTepun oueHnBaHUA COPMUPOBAHHOCTY KOMMNETEHLMA

YcTHoe cobecenoBaHue MNMucbmeHHas paboTa

5 (oTnnyHO)

MonHbIN ncyepnbiBaOWNN OTBET,
nokasbiBalLWUN NOHUMaHWE npeameTa.
OpueHTpyeTCsl B OCHOBHbIX TEPMUHAX,
3HAKOM C JOMOMHUTENBHON NMTEePaTypou,
npaBunbHO OTBEYaeT Ha JOMNOSTHUTENbHbIE
BOMpPOCHI.

CTyneHT nokasbiBaeT NpaBuiibHOE
NOHUMaHWe ycrnoBusa 3agayn, Bnageet
HaBblKaMW aHanu3a ycrnoBusl, BbIbopom
HY>XHbIX 3aKOHOB 1 dopMyI And ee
peLleHuns.

YMeeT npaBurbHO HanucaTtb ypaBHEHUS
peakumn.

4 (xopoLwuo)

CTaHpapTHbIN OTBET, NULLEHHbIN
nHanBMayansHocTu. [lonyckaet
He3HauUTemNbHbIE NMOrPELUHOCTN MpU OTBETE
Ha BONPOCHI.

CTyneHT nokasbliBaeT 4OCTAaTOYHOE
NnoHMMaHue ycrnoBus 3agayn, Bnageet
HaBblkamMu aHanu3a ycroBusi, NnyTaeTcs B
BbIOOpE HY>XHbIX 3aKOHOB M hOpMyn A11A ee
peLueHus.

YMeeT npaBunbHO HanucaTb YpaBHEHMWS
peakuuin.

HenonHbin OTBET, UMEIOT MECTO
Hebonblune npobenbl B 3HAHUSIX.
[onyckaeT NorpeLHoCcT Npu oTBETE Ha
BOMpPOCHI.

CTyneHT nokasbiBaeT LOCTAaTOUHOE
NoHMMaHue ycrnoBus 3agayn, Bnageet
HaBbIKaMW aHanu3a ycrnoBus, nytaeTcs B
BblOOpE HY>XHbIX 3aKOHOB M OpMYI Ans ee
peLueHus.

3aTpyaHsieTcs NpaBunbHO HanucaTb
YPaBHEHUSI peakuni.

3 (yooBneTBoOpUTENbLHO)

lMokasbiBaeT 3HaHNA yqe6Horo MaTtepuana
B MMHUManbHOM obbeme. ,D,OI'IyCKaeT
fonbLloe KOnM4ecTBO




HeNPUHUMNManbHbIX oWnGoK. MoxeT
YCTPaHWUTb X C MOMOLLbIO NpenoaaBaTernsi.
CTy[eHT nokasblBaeT HegoCTaToOuYHOE
MOHUMaHWe YCIoBUSA 3aaaun, nyTaeTcs B
BbIGOPE HYXXHbIX 3aKOHOB 1 hopMyn Afs ee
peLieHus.

HenonHbI oTBET, €CTb OLUNOKK B
N3NOXEHMM HECKONbKUX TeM. [lyTaeTca B
TepMUHax.

2 (HeynoBRNEeTBOPUTENBHO)

He moxeT oTBETUTb Ha BOnpoc 6e3
nomoLuu ak3ameHatopa. MHOro4McneHHble
rpybble owmbKu.

He noHnmaeT ycnosue 3agaydn, He MOXeT
NpPeanoXnTb BapuaHThbl pelleHuns. He 3HaeT
CBOWCTB BellecTB. He MmoxeT HanucaTtb
YPaBHEHNSA peakuni.

HenoHnmaHue 3agaHHOro Bonpoca.

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

MonbITKka cnMcbIBaHWs, UCMOMNb30BaHUA
Hepa3peLlleHHbIX TEXHNYECKNX YCTpOVICTB
UNK1 NONb30BaHWe MNOLCKa3KoM apyroro
YernoBekKa.

6.3 TunoBble KOHTPONbHbIE 3aAaHUA U/UNU UHble MaTepuarnbl, UCMOJSIb3yeMble ANl OLeHKU pe3ynbLTaToB
obyyeHus
6.3.1 TunoBble KOHTPOSIbHbIE BOMPOCHI

Ne n/n | dopmynmMpoBKM BONPOCOB
Cemectp 1

1 Knaccudumkaums XuMn4ecknx coeanHeHnin. 3akoHbl XMMUN.

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

3 3aKOH 3KBMBANEHTOB.

4 KBaHTOBO-MexaHu4eckasa mogenb atoma. 3otonsl.

5 ATOMHbIEe opbuTanu. KBaHTOBbIE YnCia. ONEKTPOHHbIE  KOHMMrypauun atoma.

6 Mopsagok 3anonHeHns aTomMHblx opbuTtanen. MpuHumn Maynu. Mpasuno MNyHaa. MNpasmno Kneykosckoro.

7 OneKTpooTpmUaTenbHOCTL aTOMOB. Pasamepbl aTOMOB Y MOHOB. QHeprust MoHn3aumm. CpoacTBO K 3NIEKTPOHY.

8 Mepuoguyeckuin 3akoH. Nepuoanyeckasi cuctema xummyecknx anemeHToB [. . MeHgeneesa. CBa3b CBONCTB
3N1EMEHTOB U UX NonoxeHus B MNepnognyeckon cucteme co CTPOEHNEM 3NEKTPOHHbLIX 0000YEK aTOMOB.

9 OCHOBHBbIE TUMblI XUMUYECKOW CBA3N N €€ xapakTepucTuku. MloHHas cesasb. CTpoeHne n CBONCTBa NPOCTEMLINX
MOJIEKYIT.

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

11 Mbpuansauus atoMHbIX opbutanein. Metannuyeckas ces3b. BogopoaHast cBsiab.

12 TepmognHammka xummyecknx npouecco. OCHOBHble TepmoguHamuydeckune pyHkummn. 3akoH Mecca. Jk30- n
3HOOTEPMUYECKME peakumn. BTopoe Havano tTepMognHaMmKku.

13 OK30- 1 3HOOTEPMMYECKME peakumn. BTopoe Havano TepMogMHamMuKu.

14 OHTponua. QHeprusa M'mbbca. TepmognHamMUYeckas oLeHKa XMMUYECKUX peakLui.

15 Xumnyeckas KMHeTuka. FoMoreHHble 1 reTeporeHHble peakumm. CKOpoCTb XMMNYECKON peakumn n eé
3aBWCUMOCTb OT KOHLIEHTPALUM pearnpyroLmx BeLecTs 1 Temnepatypsbl. [Mpasuno BaHTt-INodda.

16 KoHcTaHTa ckopocTu xumudeckon peakumn. KatanusaTtopbl. Katanutuyeckme peakumu.

17 OHeprusa aktuBaummn. YpaBHeHne C.AppeHuyca.

18 Ob6paTtumble peakumn. XmMmmnyeckoe paBHoBecue. KOHCTaHTa XMMNYECKOro paBHOBECKS.

19 CwmelleHune xummnyeckoro pasHoecus. [NpuHuun Je-llaTtense.

20 PacTtBopbl. O6Lme cBoNCTBa pacTBOPOB. MI3MeHeHMe TepMoanHaMNYecknx yHKLMIA NpY pacTBOPEHMUMN.
PacTtBopuMOCTb.

21 M'mppatHasa Teopua pacteopos [.1. MeHaeneesa. Tennosble a¢pdekTbl NPy pacTBOPEHUN.

22 Cnocobbl BblpaXXeHUSA KOHLEHTPaLMN pacTBOPOB.




CeolicTBa pa36aBﬂeHHbIX pacTBOpPOB HEANEKTPOJIUTOB. Ocmoc. OcmoTryeckoe gaBneHune. 3akoH BaHt

23
lodda. MNMoHmxKeHne gaBneHnst HacbILLEHHOMo Napa Hag pacTBopoMm. 3akoHbl Payns.

24 Teopus anekTponuTUyeckon guccouuaunn. NpudmHel OTKNOHEHUS OT 3akoHOB Payns u BaHTt Nodda B
pacTBOpax 3M1EKTPOSIUTOB.

25 CTteneHb anekTponuTnyeckon anccoumaunn. KoHctaHTa amccoumnaumm. 3akoH pasbasneHus OcTBanbaa.

26 CunbHble n cnabble anektponutel. CTyneHyatas guccoumaums crnabbix 3NeKTponmnToB.

27 KncnoTtbl, conum, 0OCHOBaHUA € TOYKMN 3pEHMS TEOPUUN SNEKTPONUTUYECKON aguccoumnanmu.

28 [uccoumaums Bogbl. MloHHOe npounsseaeHne Boabl. BoaopoaHbin nokasartens. MHavkaTopsl. bBydepHbie
pacTBoOpbI.

29 lMponsseneHne pacTBOPUMOCTN.

30 'vaponus conew. PasnuyHble cnyvau rugponusa. Heobpatumblii ruaponus.

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

32 KomnnekcHble coeamHeHnsi. KoopanHaumoHHasa Teopus BepHepa.

33 O6paszoBaHue 1 CTPOEHUE KOMMMEKCHbIX COeANHEHNIA.

34 lMoBegeHe KOMMNNEKCHbIX COeANHEHNI B pacTaopax. Ouccoumauusa koMnnekcHblx coegnHeHnin. MNMpoyHocTb
KOMMJIEKCHbLIX MOHOB M KOHCTaHTa HECTOMKOCTH.

35 OKkncnnMTenbLHO-BOCCTAHOBUTENbHbIE peakunn. BaxxHenwmne okncnutenn n sBocctaHosutenu. Tunesl OBP.

36 CoctaBneHue ypasHeHun OBP.

37 OnekTpogHbie NnoTeHuuansl MeTanno. CTaHO4apTHLIA 3NEKTPOAHLIN NoTeHuuarn. YpaBHeHne HepHcta. Psa
CTaHO4apTHbIX 3NEeKTPOAHbIX MOTEHUManoBs.

38 XnMnyeckne NCTOYHUKM ToKa. [anbBaHNYeCKUn anemMeHT. AKKYMynaTopbl. TONMMBHbIE 3NIEMEHTHI.

39 OnekTponua. CyLHOCTb 3NeKTpon13a. AnekTponns pacTBOpoB U pacnnasos. 3akoHbl Papages. NpumeHeHns
aneKkTponuaa.

40 Kopposusa metannos. Bugbl Kopposun. XuMmmnyeckas kopposus. rnekTpoxummuieckasn kopposusi. Metoabl
3aLUNTBLI OT KOPPO3UMN.

Cemectp 2

41 Bogopog. MNMonoxeHune B Neproanyeckor cucteme 1 CpaBHEHWE C ranoreHamu v WenovHbIMM MeTannamm.
Mony4eHune B NabopaTtopum N NPOMbILLSIEHHOCTMU.

42 M'apvabl BOAopoaa, ux knaccugukaums no Tuny XMMmM4eckom CBs3u.

43 Kucnopog. [MonyyeHune B nabopatopum 1 NPOMbILLNIEHHOCTU. XMMUYECKNE CBOMCTBA.

44 OnekTpoHHOEe cTpoeHne kucnopoga. OkmcnuTenbHble CBOMCTBA. ANNOTPONMS.

45 O30H 1 ero 0cobeHHOCTU.

46 Okcunabl anemeHToB. Mx knaccudmkaums.

47 >KecTtkocTb Boagpbl (NOCTOsIHHAA U BpeMeHHas ). Ee ycTpaHeHue.

48 Mepekuck Bogopoaa. OKMCNUTENBHO-BOCCTAHOBUTENbHBIE CBOMCTBA NEPEKMCU BOOOPOAA.

49 "anoreHsl. [poMbIwneHHbIE MeTOAbI NOyYeHusa Topa, xnopa, 6poma, noaa.

50 OnekTpoHHOe cTpoeHue ranoreHoB. OKUCNUTENbHbIE CBONCTBA ranioreHos.

51 B3anmogencTteue ranoreHoB ¢ BOAOPOAOM.

52 "anoreHoBoAoOpOAHbIE KNCAOTLI. X nonyyeHne n cBONCTBA.

53 CoefgnHeHns ranoreHoB C NONOXUTENbHbIMU CTENEHSMU OKUCTIEHNS.

54 CBolicTBa xfiopa B CpaBHEHWM € 1oaoM 1 6poMoM. Xnopo-, 6poMo- 1 nogosoaopoabl.

55 Cepa. Xumnyeckne ceoncTtea cepbl. CXOACTBO 1 pasnuyne B CBOMCTBAX COEANHEHUI CEPLI U XpoMma.

56 OneKTPOHHOE CTPOEHME Cepbl. XMMUYECKNE CBONCTBA.

57 Ceposopgopoa. Cynbduabl meTannoB. BocctaHoB/TENbHbIE CBOWCTBA CEPOBOAOPOAHON KUCMOThI.

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

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

60 Ammuak. XvuMmmnyeckne cBOMCTBA, MOyYeHne NpuMeHeHue.

61 Mmppa3sunH. AsoTUcToBOLOPOAHAA KUcnoTa. A3uabl MeTanos.

62 Okcmabl u KMCnoThbl a3oTa. A30THasi KUCIoTa U ee OKUCNUTErNbHbIE CBONCTBA.

63 docdhop. AnnoTtponus. Muapnabl ocdopa.

64 Oxkeunabl 1 kucnoTbl hocdopa. PoccopHble yaodpeHus.

65 Okcumabl Mbllbsika U cypbMbl. X aMdoTepHbIN XxapakTtep.

66 Yrnepon. Kpemuuin. CTpoeHne anekTpoHHbIX obonoyek. CTENEHN OKUCHEHMS.

67 Oxkeunabl yrnepoga. Knucnotbl yrnepoaa. KapboHathl.

68 Okcunapbl kKpemHus. Keapu,. KeapueBoe cTekro.

69 PacnpocTtpaHeHHOCTb 1 chopma HaxoxaeHus antomMuHug B npupoge. CBoOMCTBa, NOMyYeHUe N NpUMeHeHne

antoMUHUSA N ero CoegUHEHNN.




AnemeHTs! |A rpynnbl. MonyyeHue, B3aumoaeincTamne ¢ Bogon. OKcuabl, NEPOKCUAb! U TMAPOKCUAbI LLENOYHbIX
MeTarnmnos.

70

71 Megb. MeTtannyprus megn. XapaktepucTmka XMMUYECKUX CBOMCTB.

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

73 Moarpynna tutana. Okcugpl, rmapokcuabl, aMmoTEPHOCTb.

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

75 Okcuabl M rMOPOKCUALI Xpoma. XpoMoBas M XPOMUCTast KUCMOTbI.

76 PaBHoBecue XpomMaTt hn auxpomat MOHOB. OkucnuTenbHble CBOWCTBa XpoMaToB 1 OAUXpoMaToB.

77 Mapraneu,. MonyyeHne, xumMn4eckme cBONCTBa.

78 CoegnHeHus MapraHua c pa3J'IW—IHOl7I cTeneHbto okucneHnsi. OknucnmTenbHbIe CBOMCTBA nepmMaHraHaToB.

79 Cewmenctso xenesa. Okcuabl n ruapokeuabl. depputsbl n deppathbl.

6.3.2 TunoBble TeCcTOBbIe 3aAaHNUA

He npegycMoTpeHsbl
6.3.3 TunoBble NPaKTUKO-OPUEHTUPOBAHHbIE 3a4aHUA (3agayu, Kenchbl)

1. MNonb3ysicb TABNUYHBIMU 3HAYEHNSAMW CTAHOAPTHBLIX 3HTaNbNUA 06pPa30BaHUA 1 SHTPOMNWIA BELLLECTB
paccunTaTb BO3MOXHOCTb NPOTEKaHWs npouecca:

3Fe203 (k) + CO (r). = 2Fe304(k) + CO2(r)

2. Yemy paBHa 3KBMBaneHTHasa KOHUEHTpaumsa (HopmanbHOCTb) pactBopa H2S04 ¢ maccoBon gonen
pacTBOpeHHoro BelectBa 16%? Kakoln o6bem pacTBopa 3TOM KOHLEHTpaLmMm NnoTpebyeTcs Ansi NOSIHOrO pacTBOPEHUS
24,3 r marHua?

3. Bo ckonbko pa3 uameHuTCS cTeneHb avccoumaumm 6pomHoBaTom Kncnotsl, ecnm k 200 mn0,06 M pacteopa
HBrO3 npubaeuTb Boay, AoBeas obbeM pacTBopa A0 2 NUTPoB?

4. Ha HenTtpanmsauno 0,943 r docdopuctomn kucnoTbl napacxogosarHo 1,291 r rmgpokcuga kanus. Onpegenutb
3KBMBANEHTHYIO Maccy M aKkBMBaneHT optodocdopHom kucnoTel B peakumm ¢ KOH. Hanucatb ypaBHeHue
docopncTon KMCNOThbl C TMOPOKCUAOM Kanus.

5. P + KOH + H20 = KH2PO2 +

6.4 MeToanuyeckue maTepmuansl, onpeaensiowmne npoueaypbl oLeHUBaHWUs pe3ynbTaToB 06yyeHus
6.4.1 YcnoBus gonycka obyuvatoLierocsi K n(poMeXyTo4HON aTTecTaumMm M NopsaoK NMKBUAALMM akageM1U4eckom
3310/KEHHOCTH

MpoBeaeHne NPOMEXYTOYHON aTTECTALMN PErNaMEHTUPOBAHO JTOKaNbHBIM HOPMaTUBHbLIM aktoM CM6IYMTA
«lMonoxeHne o0 NpoBeAEHMM TEKYLLIErO KOHTPOSIS YCNEBAEMOCTM M NMPOMEXYTOYHON aTTecTaLmMm oby4daroLwmxcsa»

6.4.2 ®opma npoBeaeHUs NPOMEXYTOYHOM aTTecTauum No gucumnnmHe

YcTHas + lMNucbmeHHas KomnbloTepHOE TECTMPOBaHME NHas

6.4.3 Oco6eHHOCTH nposeneHuns npome)KyTquoﬁ aTrTecTauuu no gucunninunHe

* BO3MOXHOCTb M0Nb30BaTbCS CNPaBOYHbIMU Tabnmuamu, KanbKynsaTopomM;
* Bpemsi Ha noarotoBky oTBeTa no ounety 60 MUHYT.

7. YYHEBHO-METOAWYECKOE N N(H®OPMALUOHHOE OBECNEYEHUE OUCUUMNIIUHDI
7.1 YuyebHasa nutepartypa

ABTOp 3arnasue | MN3gaTtenbcTBo | [oa nspaHma | Ccbinka
7.1.1 OcHoBHas y4yebHas nutepaTypa
lN'ypos A.A. n gp. Xumus : y4ebHuk ans https://ibooks.ru/read
BbICLLMX Y4ebHbIx 3aBegeHni | Mocksa: MITY um. H.3. 2017 ing.php?
baymaHa short=1&productid=3
64009
puHBya H., OpHwo A. | Xumus anemeHToB https://ibooks.ru/read
(BneKkTpoHHLIN pecypc) : B 2 ) ing.php?
T.T. 2/ nep. c aHrn. — 4-e Mockea: ”a6°PaT°pMﬂ 2018 short=1&productid=3
n3ganue (an.). — (Jlyywwmn 3HaHn 73243
3apy6exHbli y4eBHUK)
puHBya H., OpHwo A. | Xumus anemeHToB https://ibooks.ru/read
(OnekTpoHHbIN pecypc) : B 2 ) ing.php?
T.T.1/nep. c aHrn. — 4-e Mocksa: ﬂaGOPaTOpMﬂ 2018 short=1&productid=3
naganue (an.). — (Jlyywwun 3HaHun 73242

3apybexHbli y4eOHUK)




7.1.2 lononHuTenbHas y4yebHas nutepartypa

LiBetkos, [. C., O6Lwas XMMus: OCHOBBI EkaTepuHbypr: http://www.iprbooksh
AkceHoBa, T. B. XUMUYECKON TEPMOANHAMUKN N3paTenscTso 2017 op.ru/106469.htmi
N KUHETUKN: TEOPUSI 1 Ypanbckoro
ynpaxHeHus yHMBepcuTeTa
Hectepos, A. A, Xnmma anemeHToB 14-i PocToB-Ha-[loHy: http://www.iprbooksh
BbasH, E. M., rpynnbl (aTOMHbIE CBOWCTBA, WN3patenscTeo KOXHOro 2018 op.ru/87519.html
PbibanbyeHko, . B. XMMUSA NPOCTLIX BELLECTB U henepanbHoro
coenHeHnNn) yHMBEpcuTeTa
YpsagHukosa, M. H., Xnmusa B 3agadax u TamboB: TamboBcKuUi http://www.iprbooksh
YpsagoHukos, A. A. YyNpaKHEHUAX: B 2 YacTaX. rocyaapCTBEHHbIN 2019 op.ru/109780.html
Y.1. Obwas un yHuBepcuTeT umexn I.P.
HeopraHu4eckas Xmmmus [epkaBuHa
Abpamoa E. C., Xumms. Teopus http://publish.sutd.ru/
Bowntosa H. B., 3NEeKTPOSIMTUYECKON . tp_ext_inf_publish.ph
KonecHukosa O. A., anccounaunmn. IoHHble Cn6.: CreryrnTa 2017 p?id=2017634
MynbumH M. H peakuuun. N'maponus conen
Bacunesckas, E. U., HeopraHnyeckas xmmus ] . http://www.iprbooksh
Ceuko, O. U, Murck: Pecnybnukanckuit op.ru/93429.html
LeBuosa, T. J1. MHCTUTYT 2019
npodeccmnoHanbHoro
obpasoBaHus (PUMO)
Ckopuk, H. A., HeopraHnyeckas xmmus: Tomck: NapaTensckuin http://www.iprbooksh
Bopurno, J1. 1., nabopaTopHble, Jom Tomckoro 2018 op.ru/109047.htmi
KopoTtueHko, H. M. ceMmmnHapckue un rocyAapCTBEHHOro
npaktTuyeckume 3aHatua. T.1 yHUBepcuTeTa
AbpamoBa E. C., Xumms. Xumnyeckasi http://publish.sutd.ru/
Bowntosa H. B., KMHEeTUKa N XumMmnyeckoe . tp_ext_inf_publish.ph
KonecHukosa O. A., paBHoBecue Chne.: cnerymTa 2017 p?id=2017636
MynbumH M. H
PasmaHoBa, B. E. Xumus TioMeHb: M3paTenbcTBO 2019 http://www.iprbooksh
«Tutyn» op.ru/107613.html
Ckopuk, H. A., HeopraHnyeckas xmmus: Tomck: Misgatenbckuin http://www.iprbooksh
Bopwuro, J1. 1., nabopaTopHble, Jom Tomckoro 2018 op.ru/109048.htmi
KopoT4yeHko, H. M. CeMUHapPCKMe 1 rocyaapCTBEHHOIO
npakTnyeckme 3aHaTtus. 1.2 yHUBepcuTeTa
BocTtpukona, I'. 1O. Xumus - http://www.iprbooksh
Mockea: A Nun Ap Meana 2021 op.ru/108354.html
lNyceBa, A. ®., HeopraHuyeckast xumusi: E 6vor: http://www.iprbooksh
BanguHa, J1. U., XUMUS S-, p- U 3d-3NeMEHTOB MKaTepMH ypr: op.ru/106464.htmi
KouetoBa, H. A,, ;ﬂaTe”bCTBo 2018
AtmaHckux, U. H., panbCckoro
Fycesoit, A. ®. yHMBepcuTeTa
MudTaxoea, H. L., O6was n HeopraHuyeckasi Kasanb: KasaHckuii http://www.iprbooksh
MeTtposa, T. I. xumus. Teopusa n npakTmuka HaLMOHanNbHbIN op.ru/109527 .htmi
ncecneagoBaTenbCKumn 2019
TEXHOINOrMYeCcKui
yHUBEpcUTET
npunnos B. B. €0pETMYECKME OCHOBbI . p://publish.sutd.ru
K B.B T c n 6 http://publish.sutd.ru/
TEXHOJTOMMM HEOPraHNYECKNX aHkT-1 eTepoypr. 2020 tp_ext_inf_publish.ph

BelllecTB

crnerynta

p?id=2020290

7.2 MNMepe4yeHb npocdheccuoHanbHbIX 6a3 AaHHbIX U UH(POPMALMOHHO-CNPABOYHbIX CUCTEM

1. MndopmaumoHHas cuctema «EgnHoe okHo goctyna k obpasoBaTtenbHbIM pecypcamy» [OneKTPOHHbIN
pecypc]. URL:http://window.edu.ru/.

2. OnekTpoHHO-6MbnunoTeyHas cuctema IPRbooks: http://www.iprbookshop.ru
3. OnekTpoHHasa bubnuoTteka y4ebHbix naganun CMerynTa: hitp://publish.sutd.ru
4. EAnHbIA nopTan UHTEPHET TeCTUpoBaHMA B chepe obpa3oBaHust [DNEKTPOHHLIN pecypc].

URL:http://www.i-exam.ru/.
5. Martepuansbl MHdopmaunoHHo-obpasoBaTenbHOM cpeabl 3ao4Hon hopmbl 0byyeHma CM6IMYNTA
[BnekTpoHHbIn pecypc]. URL:http://sutd.ru/studentam/extramural_student/.

7.3 I'Iepeqel-lb NIMLEH3UOHHOro U cBO60AHO pacnpocTpaHaeMoro nporpamMmmMmHoro obecneyeHus

Microsoft Windows
MicrosoftOfficeProfessional




7.4 OnncaHuwe maTepuarnbHO-TeXHU4YeCKOWN 6a3bl, Heo6XxoAUMOM AN ocyLecTBNeHusa obpa3oBaTesibHOro
npouecca no gucumnsivHe

NaGopaTopHble 3aHATUSI CO CTyAeHTamu NPOBOASATCS B CreLmanu3npoBaHHbIX MOMELLEHUSX kadeapbl,
060pyA0BaHHBIX XMMUYECKOW MOCYAO0N, XMMUYECKUMU peakTuBamu, M3aMepuTesbHbIMU npubopamu (TepmMomeTpsl, pH-
MeTpbl, BECbI), AUCTUINATOPOM, CYLUMIbHBLIMU WKagaMmn, MydesibHON NeYblo, KOMMbIOTEPOM.

AyauTtopusi OcHalueHne
MynbTumeauHoe obopyaoBaHue, cneunanuampoBaHHasa mebernb, Jocka

JlekumoHHas

aygutopus

CneumnanuavipoBaHHas mebenb, Aocka
YyeGHas ayautopus
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