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1. HEJIX OCBOEHUSA JUCIUAIIVIMHBI (MO Y JIsA, TIPAKTUKHW, HUP)

1.1

Ienmpro n3ydeHNs XUMHUH SIBIISICTCS IPHOOpETeHNE 3HAHNH U yMEHNI, HeOOXOIUMBIX JUIS YCIEIIHOTO OCBOCHUS

JMCIMIUIMH €CTECTBEHHOHAYYHOTO M MPO()ECCHOHATBHOTO IIMKIIOB U TO3BOJISIOLIMX PELIATh BOMPOCHI MOBBIIICHUS
3 PEeKTHBHOCTH MPOU3BOJICTBA M KAYECTBA ITPOIYKIIHH.

1.2

3aZ[a‘IaMI/I HU3YYCHUS XUMHUHU SABJIAIOTCA (l)OpMI/IpOBaHI/Ie COBPEMCHHBIX HpeHCTaBHCHHﬁZ

1.3 | - 0 cTpoeHUU BelIECTBA;

1.4

- 0 BAXKHEUIIINX CBOMCTBAX BEIIECTB K 3aKOHOMEPHOCTAX UX U3MCHCHUA B 3aBUCUMOCTH OT ITOJIOKCHUA COCTABIIAIOIIUX
OJICMCHTOB B HCpHO,I[H‘ICCKOfI CUCTEMC;

1.5 | - o mpupoae XUMUYECKUX PeaKIUii, IPOTEKAIOIIX MIPU MOIydeHUH, 00paboTKe U MPUMEHEHNH MaTepHaIoB.

2. MECTO JUCIIAIIVIMHBI (MOAYJIsA, IPAKTUKHW, HUP) B CTPYKTYPE OIIOII BO

Huxn (pazoen) OOIT:

|131.1;

2.1

TpeboBaHus K NPeIBAPUTEIbHOI IIOATOTOBKE 00y4aKoIIerocs:

2.1.1

Maremartuka

2.1.2

dusuka

2.2

JIMCHMIINHBI M IPAKTUKH, TSI KOTOPBIX OCBOEHHE JAHHON TUCHHMILIHHBI (MOIYJI51) HEOGX0TUMO KAK
npealecTByomiee:

221

DKoJIOTHUS

222

MarepuanoBeneHue

223

besomacuocTh KU3BHCACATCIBHOCTH

3. HEJIN JUCHUITJIMHBI (MOAYJIA, IPAKTUKHW, HAP), COOTHECEHHBIE C COOTBETCTBYIOLIIUMH
KOMIIETEHIIUAMM, KOTOPBIE JTOJI’KHBI BbITh TOCTUT'HYThI OB YYAIOIIUMCS

YK-6.1 : leMOHCTPHPOBATH 3HAHHE €CTECTBEHHOHAYYHBIX H IPYTHX (pyHIaMEHTATBHBIX HAYK B MPO¢ecCHOHATBHOT

JAeATEeIbLHOCTH
3HaTh:
YpoBeHb 1 | OCHOBBI CTPOCHHS BELIECTBA, CIIOCOOBI CMEIIEHHUS] XUMHYIECKOTO PABHOBECHS B CUCTEME, OCHOBBI
BOCCTAHOBUTEITLHBIX METEILTYPTUIECKUX TPOIIECCOB
Yposens 2
Yposens 3
Ymern:
Yposens |
YposeHsb 2
Yposens 3
Baaners:
Yposenb 1 | mpuemamu J1a00paTOPHBIX UCCIICIOBAHMIA: U3MEPEHHEM 00beMa U TEMIIEPATyPbl pACTBOPOB; TEXHUKOH
0€30MaCHOCTH B Ta0OPATOPHH XUMUHU
Yposens 2
Yposens 3
4. CTPYKTYPA U COAEP)KAHUE JUCHHUIIJIMHBI MOAYJIsA, IPAKTUKHU, HUP)
Kon HaumenoBaHnue pa3nesioB u TeM /BUJ 3aHATHS/ Cemectp / | HacoB | Komneren- | Jlutepatypa | [Ipumeuanue
3aHATHS Kvype 107071
Paznen 1. BBenenne. OCHOBHbIE 3aKOHBI U
TMOHATHUSI XUMHHU
1.1 XuMmusl, Kak pas3ziell eCTeCTBO3HAHUS. 3HaUCHHE 1 2 VYK-6.1 JI1.1
XUMHUH KaK HAy9HOH OCHOBBI MaTEpUAJIOBEICHHS. JI1.2J12.1
OcCHOBHBIE MIOHATUS XUMUU: aTOM, MOJIEKYJIa, HOH, J2.2
MOJIb, aTOMHAsI MOJICKYIISIPHASI Macca, CIOCOOBI UX 013233

omnpezaeneHus. OCHOBHBIC 3aKOHBI XUMUU: 3aKOH
COXPaHEeHHUs MacChl, Kak OCHOBa MaTepPHaJIbHOTO
OanmaHca TEXHOJIOTHIECKOTO MpoIlecca, 3aKOH
MMOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH
9KBUBAJICHTOB, 3aKOH ABOTaApo. /JIek/




1.2 CBolicTBa OCHOBHBIX KJIaCCOB coeanHeHui. /J1a6/ VK-6.1 JI1.1
JI1.2J12.1
J12.2J13.1

JI3.3
212233

1.3 CaMocrosTenbHOE U3yueHre yueOHOro Matepuasa B VK-6.1 J1.1
LMS Canvas: Ucropus paszsutus xumuu /Cp/ JI1.2J12.1

2.2
212233

1.4 CaMocrosiTenbHOE U3yueHre yueOHOro Matepuania B YK-6.1 J1.1

LMS Canvas: AToMHO-MoOJIeKyasipHOE yueHue /Cp/ JI1.2J12.1
2.2
013233

1.5 CaMocrosiTenbHOE U3yueHne yueOHOro MaTepuaia B YK-6.1 J1.1
LMS Canvas:3ak0oH IOCTOSHCTBA COCTaBa. JI1.2J12.1
Cocrasienue Gopmynn OmHapHBIX coenuHenuit /Cp/ 2.2

013233

1.6 CamocrosiTensHOe U3ydeHUe yueOHOTo MaTepuana B YK-6.1 J1.1
LMS Canvas:Cocrtapnenne Gopmys THAPOKCHIOB U JI1.2J12.1
coneii /Cp/ 2.2

013233

1.7 CamocrosTensHOe U3ydeHHe yueOHOro MaTepuaa B YK-6.1 J1.1
LMS Canvas:IIpumeHeHne 3aKkOHOB ABOTaIpo 1 JI1.2J12.1
Ta30BbIX 3aKOHOB ISl PEIIECHUS XUMUYECKUX J12.2
3agaq /Cp/ 013233

1.8 OCHOBHBIE 3aKOHBI XHMUH. 3aKOH YK-6.1 JI1.1
9KBUBAJICHTOB. /JIek/ J1.2J12.1

2.2
213233

1.9 OCHOBHBIE KJIACCHI XUMUYECKHX coenuHeHnit /IIp/ VK-6.1 J1.1
JI1.2J12.1

2.2
213233

1.10 3aKoH 3KBUBAJICHOB. PelieHne pacueTHbIX VK-6.1 JI1.1

3anau /lp/ JI1.2J12.1
JI2.2J13.1
3132 33

1.11 3akoH skBUBaJIEHOB /J1a0/ YK-6.1 J1.1

JI1.2J12.1
JI2.2J13.1
JI3.2J13.3
013233

Paznen 2. CtpoeHue BemecTBa.

2.1 Crpoenne aroma. KBaHTOBBIC Ynciia. ATOMHEIE VK-6.1 J1.1
op6uranu. [Ipunuun ITayns. Ipasuno XyHaa u JI1.2J12.1
TIOPSIIOK 3aIOJTHEHUSI AaTOMHBIX OpOUTaNeH. J12.2
ITpunnun HaumeHsbIel sHeprun. Iepuoauueckuii 012233
3akoH u [lepuoandeckas cucteMa XUMHUUECKHX
9JIEMEHTOB B CBETE TEOPHHU CTPOCHUS aToma /JIex/

2.2 Xumuueckas cBs3b. CtpoeHue Mosiekyl. [IpudnHbl YK-6.1 JI.1
o0Opa3oBaHus XUMHYECKO# cBsi3u. [Ipupona JI1.2J12.1
XUMHYECKOH cBsA3U. MoJeKyia BOAOpOJa U METOABL 2.2
ee onucanus. Meron BC u rubpunuzanus 215253
opOuraeii /Jlex/

2.3 CaMocrosITenbHOE U3ydeHrne yaeOHOTO MaTepraia B YVK-6.1 J.1
LMS Canvas:OnexTpoHHBIE (hOPMYITBI SIEMEHTOB. JI1.2J12.1
XapakTepucTrka 31eMenTa no gpopmyie /Cp/ 2.2

212233

2.4 CaMocrosITenbHOE U3ydeHrne yaeOHOTo MaTeprasa B YK-6.1 JI1.1
LMS Canvas:3aBucumocts nosioxenus B II1C ot JI1.2J12.1
ctpoenus aroma /Cp/ 2.2

0109233




2.5 CamocrosTensHOe U3ydeHHE yueOHOTo MaTepuana B YK-6.1 J1.1
LMS Canvas:Ilepuonnyeckoe N3MEHEHHE CBOMCTB JI1.2J12.1
BEIIIECTB B 3aBHCUMOCTH 0T nojoxkenus B [1C /Cp/ 2.2

013233

2.6 CamocrosTensHOe U3ydeHHe yueOHOTo MaTepuana B YK-6.1 J1.1
LMS Canvas:BanentHocts. KoBanenTtHas JI1.2J12.1
cBs3b /Cp/ 2.2

013233
2.7 CaMmocrosiTenbHOE U3ydeHne yueOHOTO MaTepuaa B YVK-6.1 JI1.1
LMS Canvas:Mertasmnuueckas cBsizb /Cp/ J1.2J12.1
2.2
213233
Pa3nen 3. OKHCJINTETLHO-BOCCTAHOBUTEIbHbIE
MpoIecch

3.1 OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIC PEAKIUH. VK-6.1 JI1.1

YpaBHeHHS dJIeKTPOHHOTO OanaHca. /T1p/ JI1.2J12.1
2.2
0103233

3.2 OKUCITUTETBHO-BOCCTAHOBUTENILHBIE IPOLIECCH] B VK-6.1 JI1.1
MeTtaurypriui. OCHOBHbBIE 3aKOHOMEPHOCTH JI1.2J12.1
npotekanus. /Jlex/ 2.2

0103233

33 CBsI3b OKUCIIUTEIIEHO-BOCCTAHOBHUTEIBHBIX VK-6.1 JI1.1
CMOCOOHOCTEH 3JIeMEHTa CO CTPOCHUEM aTOMa, JI1.2J12.1
OCHOBHBIC OKUCITUTEIIN U BOCCTAHOBUTENH. /JIek/ J12.2

013233

34 OKHUCITUTETHHO-BOCCTAHOBHUTENBHBIE peakiui. /J1ab/ YK-6.1 JI1.1

J1.2J12.1

J12.2J13.1
JI3.3

213233

3.5 CaMocrosTenbHOE U3yueHre yueOHOro Marepuaia B VK-6.1 JI1.1
LMS Canvas: AHann3 OKUCIUTENBHO- JI1.2J12.1
BOCCTaHOBHTEIBHON criocoOHOCTH atoMa /Cp/ 2.2

213233

3.6 CaMocrosiTenbHOE U3yueHne yueOHOro Matepuania B YVK-6.1 JI1.1
LMS Canvas: Tunnunsle okucauteny. Hemeranisl. JI1.2J12.1
Kucnorsr. /Cp/ 2.2

013233

3.7 CaMocrosiTenbHOE U3yueHne yueOHOro MaTepuasa B VK-6.1 JI1.1
LMS Canvas:OxkucnuTensHbIe CBOMCTBA XpOMATOB, JI1.2J12.1
JUXPOMATOB, a30THON KHCIOTHL /Cp/ J12.2

013233

3.8 CamocrosiTenbHOE U3ydeHne yueOHOTo MaTepuaa B YK-6.1 J1.1
LMS Canvas: Tunuusble BOCCTAaHOBHUTEINH. JI1.2J12.1
Merainsl, cynbGunsl, HUTpUIHL. /Cp/ 2.2

013233

3.9 CaMocrosiTenbHOE U3ydeHrne yueOHOTo MaTepuaa B YK-6.1 J1.1
LMS Canvas:BoccraHoBUTENBHBIE CBOMCTBA JI1.2J12.1
ranoreHu10B. /Cp/ 2.2

013233

3.10 CaMocrosiTenpHOE U3ydeHrne yueOHOTO MaTepuaia B YK-6.1 JI1.1
LMS Canvas:OKuCIUTEIbHO-BOCCTAHOBUTEIbHAS JI1.2J12.1
JIBOMCTBEHHOCTh. Peakiinu JI2.2J13.1
nucnpomnopuroruposanus. /Cp/ 213233
Paspnen 4. daexkTpoxumust

4.1 CamocrosiTenbHOE U3ydeHne yaeOHOTO MaTepraa B YVK-6.1 JI1.1
LMS Canvas:OCHOBBI JIEKTPOXUMHUECKHX JI1.2J12.1
nporieccoB. [anmpBaHuyeckuii 3nekMHT /Cp/ J2.2

3132 33

4.2 CaMocrosiTenbHOE U3ydeHne yaeOHOTO MaTepraia B YVK-6.1 J1.1
LMS Canvas:DnexTpoin3 Kak MeTOJ HOTydeHHs ’ JI1.2J12.1
papuHUPOBaHH METAJUIOB. PacueT Macchl 1 00beMa J2.2
MIPOIYKTOB 3iekTpoim3a. /Cp/ 3132 33




43 ONeKTpOXUMHUYECKUE MPOLECCH: KOPPO3US YK-6.1 J1.1
METaJJIOB, FrAJIbBAHUYECKUH 3JIEMEHT, 3JICKTPOJIU3. JI1.2J12.1
[TPuMmeHeHue TaHHBIX MPOIECCBO B J12.2
metamutyprud. /TIp/ 212233

4.4 DJEeKTPOJH3 B pacTBOpaX dIEKTPOIUTOB. YK-6.1 JI1.1
Tl'anpBannveckue mporiecchl. Kopposwust. /J1a6/ JI1.2J12.1

J12.2J13.1
JI3.3
212233
Paszpnen S. PacTBopbl

5.1 PactBOpHI 1 pacTBopeHne. O0IUe 3aKOHOMEPHOCTH YK-6.1 JI.1J11.2
(PU3HKO-XMMHUYECKOTO MpOIIecca pacTBOPEHHS JI1.3J12.1
BemnecTB. Mi3MeHeHue cBoiicTB pacTBopoB. Pacuer J12.2
KOHIIEHTpauuil pacTBopos. /JIex/ 212233

5.2 PactBopsl. Pacuer xoHnenTpanuii pactsopos. /IIp/ YK-6.1 J1.1

JI1.2J12.1
2.2
013233
53 CgoiictBa pactBopos. /I1p/ VK-6.1 JI1.1
JI1.2J12.1
2.2
013233

5.4 Peakiun nonnoro oomena. ['maponuns conet, VK-6.1 JI1.1
BIIMSICHUE HOHOB METAJNIOB Ha u3MeHeHue pH JI1.2J12.1
pactBopa. /TIp/ 2.2

213233
5.5 IIpuroTtoBneHue pacrBopa 3aJaHHON YVK-6.1 JI1.1
KoHIeHTpauuu /J1ad/ JI1.2J12.1
JI2.2J13.1

JI3.3
212233

5.6 Tupponus coneit /J1a6/ VK-6.1 JI1.1
JI1.2J12.1
J12.2J13.1

JI3.3
212233

5.7 CaMocTosITeNnbHOE U3ydeHre yueOHOro MaTepuaa B YK-6.1 JI1.1
LMS Canvas:O01ue cBOWCTBa pacTBOPOB. JI1.2J12.1
PacTBOpBI KaK MHOTO KOMIIOHEHTHBIE CHCTEMBI. 2.2
PacTBOpHTEND U pacTBOpsieMOE BELIECTBO. 212233
PacTBoprMocTs. HachllieHHbIE M HEHACBILIEHHBIE,

TIepeChIIIeHHbIE, pa30aBIeHHbBIE U
KOHILIEHTPUPOBaHHbIE pacTBOPhl. B3aumoeiicreue
PacTBOPEHHOTO BelIecTBa U pactBopurens. /Cp/

5.8 CaMocTosITeNnbHOE U3ydeHre yueOHOro MaTepuasa B YK-6.1 JI.1
LMS Canvas:PacTBopsI 31€KTPOJIUTOB. JI1.2J12.1
ONeKTpoIuTHYEeCKas JUCCOUALUSI PACTBOPEHHBIX 2.2
BelecTB. Teopus AIEeKTPOIUTHICCKON 2132533
mucconmanyu. KoHcTaHTa U CTerneHb JUCCONUAIH
crmaboro 31eKkTposuTa. 3aKoH pa3daBiIeHAS
OcBanpaa. /Cp/

5.9 CaMocrosiTenbHOE U3yueHne yueOHOro Matepuania B YVK-6.1 JI1.1
LMS Canvas:PacTBopbl CHIIBHBIX 3JIEKTPOJIUTOB. JI1.2J12.1
Kaxxymascs crenensb Jucconuaniuy CUIbHOIO 2.2
anekrponura. NoHHOE NpOU3BENEHUE BOJBL. 013233

Bonopoanslii 1 TMAPOKCUIIBHBIA TOKA3aTENH.
MNupukaropsl. Metosr onpenenenus pH.
IIpoussenenue pactBopumoct. OOMEHHBIE
peakuuu B pactBopax. ['unponus coneii. Koncranra
U CTeneHb ruaponnsa. byhepusie pactBopbl. /Cp/

Pazgen 6. O0mue 3aKOHOMEPHOCTH XUMHYECKHUX
MPOLECCOB.




6.1 3aKOHOMEPHOCTH MIPOTEKaHUs IIPOIIECCBO B YK-6.1 J1.1
MIPUPOJE. IEPBBIN U BTOPOH 3aKOHBI JI1.2J12.1
TepMoauHaMuKH. DHeprus ['m60ca. Xummdaeckoe J12.2
paBHOBecwHe. /Jlex/ 013233

6.2 OcHoBbI TepMoxuMuH. Pacder TemnoBsix 3¢ dexTon YK-6.1 J1.1
peakuuid. /TIp/ JI1.2J12.1

2.2
013233

6.3 Xumuueckoe paBHOBecHe. CMENIeHne XUMUYECKOTO YVK-6.1 JI1.1

paBHOBecus B cucteme. /T1p/ J1.2J12.1
2.2
213233
6.4 H3mepenue TermioBoro a3 QeKra peakiun VK-6.1 JI1.1
Heitrpanuzanuu /J1a6/ JI1.2J12.1
J12.2J13.1

JI3.3
013233
6.5 M3yuenne ckopocT XUMHUYECKON peaKLMU U YK-6.1 J1.1
(akTopoB, BIHsAIONIMX Ha Hee /Jab/ JI1.2J12.1
J12.2J13.1

JI3.3
213233

6.6 CamocrosiTenbHOE U3ydeHne yueOHOro MaTepuraia B VK-6.1 JI1.1
LMS Canvas:OcHoBbI TepMOXuMuH. /Cp/ JI1.2J12.1

2.2
213233

6.7 CaMocrosTenbHOE U3yueHne yueOHOro Marepuaia B VK-6.1 JI1.1
LMS Canvas:Ormpenenenue 3aBUCUMOCTH CKOPOCTH JI1.2J12.1
peakuuy OT KOHLUEHTPALUU 1 TEMIIEPaTypBhI. JI2.2J13.1
Cwmenienne paBHoBecus. /Cp/ 0103233

6.8 CaMocrosTenbHOE U3ydeHre yueOHOro Matepuana B VK-6.1 JI1.1
LMS Canvas:3akoH ['ecca. Pacuersl TennoBbIx JI1.2J12.1
a¢exToB peakiuii. /Cp/ 2.2

013233

6.9 CaMocrosiTenbHOE U3ydeHne yueOHOro MaTepuasa B VK-6.1 JI1.1
LMS Canvas:Btopoe Hauano TepMOJAMHAMUKH. JI1.2J12.1
[NonsTHe 006 3HTpONMH. I3MEHEHNE SHTPOIINH TIPH 2.2
(ha30BBIX U XUMUYECKHX IpeBpamenusx. /Cp/ 013233

6.10 CaMmocrosiTenbHOE U3ydeHrne yueOHOTo MaTepuaa B YK-6.1 JI1.1
LMS Canvas:CaMonpou3BOJIbHOE TIPOTEKaHUE JI1.2J12.1
peakrwmid. DHeprus ['m606ca. Poib SHTATBIUIAHOTO U J12.2
SHTPOIHUHHOTO (PaKTOPOB B ONIPEACICHUN 013233
HanpasieHus npouecca. /Cp/

6.11 CaMocrosTenbHOe U3yueHne yueOHOro Marepuana B VK-6.1 JI.1JI1.2
LMS Canvas:OcCHOBBI XUMHYCCKOW KUHETHUKH. JI1.3J12.1
CKOpOCTh XUMHIUIECKOH PEaKni U (haKTOPHI ee 2.2
onpenensonme. 3aBUCUMOCTh CKOPOCTH PEAKIIUN 215253
OT KOHIICHTpAIUH peareHToB. Kunernaeckoe
ypaBHeHue peaxkuun. [Ipasuio BarT-T'odda.

KoHcTaHTa cKOpOCTH peakiuy. JHeprusl aKTHBALIUH.
Karanus u xatamusatopsl. /JIek/
6.12 CaMocTosITeNnbHOE U3ydeHHe yueOHOro MaTepuasa B YK-6.1 JI1.1
LMS Canvas: Xumuueckoe paBHOBecue. OOpaTUMbIe JI1.2J12.1
1 HeoOpaTUMBIe XUMHIUYeCKUe peaknuu. KoncranTa 2.2
XUMHUYECKOTO PABHOBECHS U €€ CBS3b C SHEpPIuei 212233
I'm66ca. CmenieHIe XUMAYECKOTO PABHOBECHS TIPH
n3merneHny yenosuit. [punaimn Jle-Ilarense. /Cp/
6.13 /KonTp.pab./ YK-6.1 J1.1
J1.2J12.1

2.2
3132 33

6.14 /3auét/ YK-6.1 J1.1
J1.2J12.1

2.2

351052 53




Pasnen 7. OcHOBBI KOOPAMHALMOHHON XUMHHU

7.1 XapaKkTepucTHKa KOOPAUHALUOHHBIX COCIUHEHUI, YK-6.1 J1.1
UX TOJTy4eHHE, KIacCH(UKAIIUS. JI1.2J12.1
KomrutekcooOpa3oBatenb U TUranisl. BHEMHIS 1 J12.2
BHYTPEHHSA KOOPAWHAIIMOHHBIC CEPEHI. 012233
KoopauHanmonHoe 4ucio, 3aBUCHMOCTD
KOOPAMHALMOHHOTO YUCIIa OT 3apsja U pajuyca
KoMIIIekcooOpaszoBareins. PaBHOBecHs B pacTBopax
KOOPJIHMHALMOHHBIX coenHeHni. Koncranra
HeycToitunBocTy. /Jlex/

7.2 CaMocTosITeNnbHOE U3ydeHHe yueOHOro MaTepuasa B YK-6.1 JI1.1
LMS Canvas:HomMeHnknaTypa KOOpJUHAIIMOHHBIX JI1.2J12.1
coenuHeHui. KBaHTOBO-MEXaHUYECKHUE METOIbI J12.2
TPAKTOBKU XUMHUECKON CBSI3H B KOMILJIEKCHBIX 212233
coeMHeHHAX. MeTon BaleHTHbIX cBsi3el. [lonsaTue
0 TEOPHH KPHUCTAILTIYECKOTO TIOJIS.

CrnexTpoXuMHYIEeCKHH psi TuranaoB. M3omerpust
KOOPJMHALMOHHBIX COCUHEHUH. 3HaueHe U
MIPUMEHEHUE KOOPIMHAITMOHHBIX COCMHCHHN B
Hayke u TexHuke /Cp/

7.3 CamocrosTensHOe U3ydeHHe yueOHOTo MaTepuana B YK-6.1 J1.1
LMS Canvas:ITonydeHne KOMIUIEKCHBIX JI1.2J12.1
coequHeHniH. CBONCTBA KOMIUIEKCHBIX J12.2
coenunenui. /Cp/ 212233

7.4 CamocrosiTenbHOE U3ydeHrne yueOHOTO MaTepuaa B YK-6.1 J1.1
LMS Canvas:Cocrapienue Gopmyin JI1.2J12.1
KOOPJMHALMOHHBIX coelMHeHM. PacueT KoHCTaHTBI J12.2
HecroitkoctH. /Cp/ 213233

7.5 CaMmocrosiTenpHOE U3ydeHne yueOHOTO MaTepraa B YVK-6.1 JI1.1
LMS Canvas:MeToa KOMIJIEKCOHOMETPUUECKOTO JI1.2J12.1
tutpoBanus /Cp/ 2.2

213233

7.6 Kowmmutekcuelie comu. Homenknarypa, oOpazoBanue, YVK-6.1 JI1.1
paspylieHre KOMIUIEKCHBIX coJieil. 3HaueHue B JI1.2J12.1
metamtypruum /TTp/ 2.2

3132 33

7.7 Kommuiekchsle u nBoiinble conu. CBoiicTBa VK-6.1 J1.1

coeauHeHui. /J1ab/ JI1.2J12.1
JI2.2J13.1
JI3.2J13.3
013233

Paznen 8. CtpoeHue u cBoiicTBa HEMETAJLIOB P-

3J1€eMeHTOB.

8.1 CaMocTosITeNnbHOE U3ydeHHe yueOHOro MaTeprasa B YK-6.1 JI1.1
LMS Canvas:IToarpymma remust. O0mast JI1.2J12.1
XapaKTepucTuka 3neMeHToB. Haxoxaenue B 2.2
MIPUPOJIE, METOIBI MOTYIEHHS COCAMHEHHS 215253
67aropoHBIX Ta30B. [IpakTHdeckoe MpUMEHEHUE
OmaroponHbIX ra3oB. /Cp/

8.2 Bonopoa. [lonoxenue B nepuoanyeckoit CuCTeMe, YVK-6.1 JI1.1
oO11as XxapakTepucTHKa, U30ToIbL. JJabopaTopHbIe U JI1.2J12.1
MIPOMBILICHHbIE METOBI MOJTydeHHsl. Puznyeckne 2.2
U XUMUYECKHE CBOMCTBA. [ Mapubl, X 2109233
KJIacCH(UKAIHMs, CHOCOOBI MOTYIEHHS U CBONUCTBA.

OO611as XapaKTepUCTUKA BOJIOPOIHBIX COCIMHEHHM
HemeTauoB. [Ipumenenne Bomopoxna. /Jlex/

8.3 Tanorensl. O0mas XxapaKTepUCTHKA, TIOTYICHHUE, YVK-6.1 J.1
(uzndeckue u xumuueckue cBoicTBa. CoeMHEHIEe JI1.2J12.1
TaJIOTeHOB C BOJOPOJOM, IOJIy4EeHHE, CBOMCTBA. J12.2
IInaBuKOBas KHCIOTA, XJIOPOBOIOPOIHAS, 2132 33

OpOMOBOIOPOTHAS K MOJIOBOJOPOIHAS KACIOTHI.
Tanoreunaer. /Jlex/




8.4 CamocrosTensHOe U3ydeHHE yueOHOTo MaTepuana B YK-6.1 J1.1
LMS Canvas:CpaBHeHuE COBICTB OKUCIUTENBHO- JI1.2J12.1
BOCCTaHOBUTENBHBIX KHCIOPOI0COIEPKAIIIIX J12.2
KHCIIOT ranoreHos. /Cp/ 212233

8.5 CamocrosTensHOe U3ydeHHe yueOHOTo MaTepuana B YK-6.1 J1.1
LMS Canvas:B3aumoeiicTBHE TaI0r€HOB C JI1.2J12.1
pactBopamu 1iesnoueit u Bogon. CoennHeHne J12.2
rajoreHoB ¢ kuciaopogoM. dropun xucnopona, 012233
OKCH[IBI XJIOpa, OpoMa, HoAa.

Kucnopoaconepxamue kucnotsl. [Ipumenenue
ranoreHoB. /Cp/

8.6 CgotictBa amemenToB VII A rpynmsl u ux YVK-6.1 J1.1
coeaunenunii /Tlp/ JI1.2J12.1

2.2
3132 33

8.7 CgotictBa 3memenToB VII A rpynmsl n ux YK-6.1 J1.1

coenuneHuit /J1a6/ JI1.2J12.1
JI2.2J13.2
35132 33

8.8 Kucnopoa. O0miast XxapakTepucTHKa, CTPOCHUE YVK-6.1 J.1
MOJIEKYI, JJAOOpaTOPHBIC U MPOMBIIUICHHBIE JI1.2J12.1
CMOCOOBI OTy4YeHus!, pU3ndecKue U XUMUIECKHEe 2.2
cBoiicTBa. O30H, €ro NOJIy4eHUe, CTPOCHHUE 212233
MOJIEKYII, CBOMCTBa 1 puMeHeHue. /JIex/

8.9 Bona. ®usnueckue cBOICTBa, [uarpaMma VK-6.1 J1.1
COCTOSIHHSI, XUMHYECKHE CBOMCTBA. JI1.2J12.1
KpucrannoruapaTsl, UX CTpOEHHE U MX CBOMCTBA. J2.2
Cnoco0s! ouncTky Boabl. [lepokcnn Bogopoaa, 219233
CTPOEHUE, IIOIYy4ECHUE, CBOUCTBA,
npuMmeHenue. /Jlex/

8.10 Cepa. OO111ass XapakTeprCTHKA, HAaX0XKICHHE B YK-6.1 JI1.1
TIPUpPOJIE, CIIOCOOBI TTOTydeHNs, (PU3MIECKUE U JI1.2J12.1
XUMHUecKre cBoiicTBa. CepoBomopos, Cyabduasl, 2.2
nonucyabGuel. CoeqMHEHHE CEPBI C KUCIOPOA0M: 212233
OKCH/[IbI, KUCTIOPOJOCOIEPAKALINE KUCIOThI
(cepHHCTAs KHCIOTA, CepHAst KUCIIOTA, AUCEPHAs
KHCJIOTa, THOCEpHAs KUCIOTAa, IEPOKCOKUCIOTHI
cephl), ux coiu. Ilpumenenue cepsl u ee
coenquHeHui. /JIex/

8.11 CBoiicTBa cepsl U ee coenuHeHnit /J1a6/ YK-6.1 J1.1

JI1.2J12.1
JI2.2J13.2
35132 33

8.12 CaMocrosiTenbHOE U3ydeHre yaeOHOTO MaTepraia B YK-6.1 J.1
LMS Canvas:Crnioco0b! mpOMBIIIUIEHHOTO JI1.2J12.1
TIPOU3BOJICTBA CEPHOU KUCIOTHI. €€ MPUMEHEHUE B J2.2
HapoIHOM xo3siicTse. /Cp/ 3132 33

8.13 CaMocrosITenbHOE U3ydeHrne yaeOHOTo MaTepraia B YVK-6.1 J.1
LMS Canvas:Cenen, Temtyp u nojgonuit. Oomas JI1.2J12.1
XapaKTEepUCTHKA DJIEMEHTOB, HAXOXKICHUE B 2.2
npupojie, GU3NIECKUE U XUMHUIECKHUE CBOMCTBA. 2132933
BopopoaHbie coeMHEHNS celleHa U TEIUIypa.

Cenenunsl u Terutypuabl. OKCHIBI CelieHa U
tesutypa. Kucioponocoaepskariye KUCIOTHI CeJieHa
u temtypa. [Ipumenenue ceneHa u temrypa. /Cp/

8.14 CaoticTBa 351eMeHTOB VI A rpyrimsl U ux VK-6.1 JI1.1

coeaunenunii /Tlp/ JI1.2J12.1
JI2.2J13.2
3132 33

8.15 CaoticTBa 351eMeHTOB VI A rpyIisl U ux VK-6.1 JI1.1

coenuneHnit /J1a6/ JI1.2J12.1
JI2.2J13.2

351052 33




8.16 Azot. Obm1as XxapaKTepHCTHKA 3JIEMEHTA, YK-6.1 J1.1
HaxO0XJICHHE B TIPUPOJIC, CIIOCOOBI MTOJIYYSHHS a30Ta, JI1.2J12.1
¢dusmyeckue 1 XuMudeckne cBoiicta. CoenHEeHU 2.2
a30Ta ¢ BOZOPOJIOM, CHOCOOBI MOTYICHHS, 013233
(usnveckue u XuMuueckre cBoicTea. /Jlex/

8.17 CaMocrosTenbHOE U3yueHre yueOHOro Matepuasa B VK-6.1 J1.1
LMS Canvas:CoenuHenne a3oTa ¢ KUCJIOPOIOM. JI1.2J12.1
Oxkcupl a30Ta, KUCIOPOA0COAEPKAIUE KUCIOTHI J12.2
a30Ta, X NoixydeHue u ceoiicrea. Conu 212233
KHCIIOPOIOCOACPKALINX KUCIIOT a30Ta. [IpuMeHeHne
azoTa u ero coenuHennit. /Cp/

8.18 CaMocrosiTenbHOE U3ydeHne yaeOHOTO MaTepraia B YVK-6.1 J1.1
LMS Canvas:@ochop. Obmas xapakTepucTHKa JI1.2J12.1
3JIEMEHTA, HaXO0XKJIEHUE B MIPUPO/IE. AJIJIOTPOITHBIE J2.2
Moudukarmun Gocdopa. CriocoOs MOTydeHNS 3132 33
¢dochopa. duznveckue 1 XUMHUUECKHE CBOHCTBA
¢docdopa. Bogoponusie coenunenus pocdopa.
docouner meramios. /Cp/

8.19 CaMocTosITeNbHOE U3ydeHe yaeOHOTO MaTepuasa B YK-6.1 JI1.1
LMS Canvas:Kucnopoaasie coenuaenus gpocgopa. JI1.2J12.1
Kucnoponoconepsxariue Kkucinotsl ¢pocdopa. 2.2
docoarel. [Ipumenenue Gocdopa u ero 215233
coenunenuii. /Cp/

8.20 CaoticTBa 351eMeHTOB V A Tpynmsl 1 UX YK-6.1 J1.1
coeaunenni /T1p/ JI1.2J12.1

J12.2J13.2
3132 33

8.21 CaoiicTBa 351eMeHTOB V A Tpynmbl 1 UX VK-6.1 JI1.1

coenuneHuit /J1a6/ J1.2J12.1
J12.2J13.2
3132 33

8.22 VYraepon. OOmias xapakTepUCTHKA dJICMEHTA, YVK-6.1 J.1
HaXO0XJEHHUE B IPUPOJE. AJTIOTPOIIHBIE JI1.2J12.1
Moudukanuu yriaepona. CriocoOsl MOTy4eHHU, 2.2
(usnvecKue U XUMHYECKHe CBOMCTBa. BomopomHbie 2132 33
COCTMHEHMS, KHCIIOPOJHBIE COCTMHCHNS,

KHCIIOPOOCOACPKALIME KHCIOTHI U UX COJIH.
IIpuMeHeHune yriaepoaa u ero coeanneHui. /JIex/

8.23 CaMocTosITeNnbHOE U3ydeHre yueOHOro MaTepuasa B YK-6.1 JI.1
LMS Canvas:Kpemunii. O0mas xapaKTepucTHKa JI1.2J12.1
JJIEMEHTA, HAX0XKIEHUE B IPUPOJIE. AJIIOTPOIHBIE 2.2
Moauukanuu KpeMuus. CriocoObl MmosTydeHus, 2132533
¢dusHyecKue 1 XUMIYeckue cBoiicTBa. BomopoaHsre
COCTMHEHMS, KHCIOPOJHBIE COCTMHCHNS,

KHCIIOPOJOCOACPKALIME KUCIOTHI U UX COJIH.
[IpumeHeHne KpeMHus u ero coequHenuit. /Cp/

8.24 CaoticTBa 35eMeHTOB [V A rpyrisl 1 ux YK-6.1 JI.1

coenunenwnii /Tlp/ JI1.2J12.1
J12.2J13.2
213233

8.25 CsaoticTBa 35eMeHTOB [V A rpyrisl U ux YK-6.1 JI.1

coenuHeHwit /J1a6/ J1.2J12.1
J12.2J13.2
213233

Pa3nen 9. CTtpoeHnue u cBOMCTBa METAJLIIOB S-

371eMEHTOB.

9.1 OO6mas xapakTepucTuka MetauioB. [lonoxeHune B YVK-6.1 J1.1
IICXD, cTpoenne aToMa, METaJUTHUECKasi CBA3b. JI1.2J12.1
OOIIHOCTD U pa3HUIla CBOUCTB. /JIek/ J2.2

3132 33

9.2 Moarpynma ymtust. Odmiast XapakTepUCTHKA YK-6.1 J1.1
anemeHToB. HaxoxxaeHue B mpupoie, METOAbI JI1.2J12.1
MOJIYYCHUSI COCTMHEHHUS IEIOYHBIX METaJIOB. 2.2
[IpakTHyeckoe MpUMEHEHUE IET0YHbIX 212233

metamioB. /JIex/




9.3 CaoiicTsa s- metaynos. /I1p/ YK-6.1 J1.1
J1.2J12.1
J12.2J13.2
013233

9.4 CaMocrosiTenbHOE U3ydeHrne yueOHOTo MaTepuaa B YK-6.1 J1.1
LMS Canvas:IToarpynmna 6epunus. [Tonoxenue B JI1.2J12.1
TIEPHOANIECKOH CHCcTeMe, 00IIasi XapaKTepUCTHKa, 2.2
MeTO/1bI oTydeHus. Puznyeckne U XUMUYECKUe 2192053
cBoiictBa. OKCHABI, THIPOKCUMIBI, HX
KJaccu(uKaIms, CocoObI MOTY4CHHS U CBOWCTBA.

[IpumMeHeHne menoyHo3eMenbHbIX MeTasuioB /Cp/
9.5 CaoiicTBa s-Metaimios. /J1ad/ YK-6.1 J1.1
J1.2J12.1
J12.2J13.2
3132 33
Pa3gen 10. CtpoeHnue u cBOMCTBAa METALIOB P-
371eMEeHTOB

10.1 AmomuHuil. O6Imas XapakTepUCTHKa, TIOTy4eHHE, YK-6.1 J1.1
(usnveckue U XxuMHueckre cBorcTBa. OKcHJ, JI1.2J12.1
TUJPOKCH]L, COJIU alltoMUHus. [Ipumenenue JI2.2J13.2
QTIOMHHUS 1 €ro coenuHeHui. /TIp/ 013233

10.2 CamocrosTensHOe U3ydeHHe yueOHOro MaTepuaa B YK-6.1 J1.1
LMS Canvas:amnmuii, naanii, Tammmid. Oo1mas JI1.2J12.1
XapaKTepucTuKa seMeHToB. Haxoxaenue B 2.2
MIPUPOJIE, CIOCOOBI TTONTydeHHUS, (PU3MUECKUE U 012233
XUMHUYecKue cBoicTBa. COCAMHEHUS TaJUIHs, HHANS,

TaJuis U uX npuMmenernue. /Cp/

10.3 Onogo, cBuHell. O0mas XapaKTepUCTHKA YK-6.1 JI.1
AJIEMEHTOB, CIIOCOOBI TIOTydeHNs1, PU3nIecKue u JI1.2J12.1
XUMHUYeCKre cBoiicTBa. OKCUABL, TUAPOKCUIBI. J2.2
IIpumMenenue onoBa, cBUHIA. /JIek/ 219233

10.4 CaMocTosITeNbHOE U3ydeHHe yueOHOro MaTepuasa B YK-6.1 JI.1
LMS Canvas:Vcropus pa3BUTHS METAJUTYPIUU. JI1.2J12.1
[Momyuenue onoBa, Mmeau, amromuaus. /Cp/ 2.2

213233

10.5 CBoiicTBa p- 21neMeHTOB /J1ab/ YK-6.1 JI1.1

J1.2J12.1
J12.2J13.2
213233
Paznen 11. Ctpoenue u cBoiicTBa MeTasioB d-
371eMEHTOB.

11.1 CaMocrosiTenbHOE U3ydeHrne yaeOHOTO MaTepraia B YK-6.1 J1.1
LMS Canvas:IToarpynmna ckangust. O6miast JI1.2J12.1
XapaKTEePUCTUKA IIECMEHTOB, HAXOXKICHUC B 2.2
npupojie u noxydenue. OKCUbl, TUAPOKCUIBI. 212233
[IpuMeHeHne 21eMeHTOB MOATPYNIbI ckauaus. /Cp/

11.2 CaMmocrosiTenbHOE U3ydeHrne yueOHOTO MaTepraia B YVK-6.1 JI1.1
LMS Canvas:[Toarpynmna tutana. O6mias JI1.2J12.1
XapaKTEepUCTHKA HJIEMEHTOB, HAXOKICHUE B 2.2
npupoje u noxydenue. OKCUabl, TUAPOKCUIBL. 012233
IIpumeHeHue »11eMeHTOB NOATPyYNITB! TUTaHA. /Cp/

11.3 CaMocrosiTenbHOE U3yueHne yueOHOro MaTepuaa B VK-6.1 JI1.1
LMS Canvas:IToarpynmna Banaaus. OO0rias JI1.2J12.1
XapaKTEPUCTHUKA DJIEMEHTOB, HAX0XKICHUE B 2.2
npupoe u noxyderue. OKCUABL, THAPOKCUIBL. 013233
[IpuMeHeHue reMeHTOB NOArpyIIbl BaHaaus. /Cp/

11.4 IToarpynma xpoma. OG1iast XapakTepUCTHKA YK-6.1 JI1.1
3JIEMEHTOB, HAXOKJCHUE B TIPUPOJIE U MOTydEHHE. JI1.2J12.1
Oxcuppl, TuApoKkcub!. [IpuMeHeHue 31eMeHTOB 2.2
MOArpyIIbl Xpoma. /JIex/ 213233

11.5 CBoiicTBa XpoMa | ero coeauHeHwui /J1a6/ VK-6.1 JI1.1

JI1.2J12.1
J12.2J13.2

0103233




11.6 Hoarpynmna maprana. O61ast XapakTepUCTHKA 2 2 YK-6.1 J1.1

3JIEMEHTOB, HAXOXKJICHHE B TIPUPOJIC U MOTyUEHHE. JI1.2J12.1
Oxcunpl, ruapoxcusl. [IpuMenenue aneMeHToB 2.2
MOATPYMIEI Mapranna. /Jlex/ 013233
11.7 Merainnsl cemeiicTBa xxenesa. Obmas 2 2 YK-6.1 JI1.1
XapaKTEPUCTHKA 3JIEMEHTOB, HAX0XK/ICHUE B JI1.2J12.1
npupojie u noxydenue. Yyryn u cranb. Okcusl, 2.2
THJIPOKCH/IbI, COETUHEHHSI METAJJIOB CEMEHCTBA 2192053

xkernesa. [I[puMeHeHne MeTaioB U HX
coennuenuil. /Jlex/

11.8 CBOIiCTBa METAJNIOB CEMEHCTBA yKeje3a H UX 2 2 VK-6.1 JI1.1
coenuHenwii /J1ab/ JI1.2712.1
J12.2713.2
D152 53

11.9 CaMocTosITeNnbHOE U3ydeHe yueOHOro MaTepuasa B 2 3 YK-6.1 JI.1
LMS Canvas:MeTtajisl ceMeiicTBa TIATHHEL JI1.2J12.1

OO1mas xapaKTepUCTHUKa SIEMEHTOB, HAXOXKICHUE B 2.2
npupoze 1 noixydeHue. OKCHJIbI, TUIPOKCUIBI, 215253

COCIMHEHHSI METAIUIOB CEMEICTBA ITATHHBI.
[IpumeHeHne MeTaIIOB 1 UX coeanHeHui. /Cp/

11.10  |Hoarpynma mexu. Obmas XxapaKTepHCTHKA 2 2 VK-6.1 J1.1
3JIEMEHTOB, HAX0XKJCHUE B IIPUPOJIE U MOIyIECHHE. JI1.2J12.1
Oxkcunpl, TuApoKcuabl. [[puMeHeHne 31eMeHTOB J12.2
TOATPYIITEL Menu. /JIek/ 212233
11.11 Ioarpynma mean. OCOOEHHOCTH XUMHYECKUX 2 2 VK-6.1 J1.1
CBOWCTB Me/, cepedpa U 30J10Ta. 3HAaUEHUE ITUX JI1.2J12.1
METaJUIOB B MPOMBIIIIEHHOCTH. /T1p/ 2.2
3132 33
11.12  |Hoarpynma nuaka. O0Imas XapakTepuCTHKa 2 6 VK-6.1 J1.1
9JIEMEHTOB, HAXOXKJEHUE B MIPUPOJIE U MOIyIECHHUE. JI1.2J12.1
Oxkcunpl, THAPOKCUAbL. [[puMeHeHne 21eMeHTOB J12.2
noArpynisl uHKa. /Cp/ 2109233
11.13 CpoiicTBa IIMHKA U €ro coequHeHuil. OCHOBBI 2 1 VK-6.1 J1.1
1BeTHOH Metamtyprud. /Tp/ J1.2J12.1
JI2.2J13.2
35132 33
11.14 | CamocTosTensHOE H3ydeHNE yIeOHOTO MaTepHana B 2 2 VK-6.1 J1.1
LMS Canvas:Pa3Burue 10MEHHOTO IIPOU3BOJICTBA B JI1.2J12.1
HoBotpouiike. JloMeHHBIH npo1iecc Mporu3BOACTBa J12.2
gyryHa. /JIex/ 35132 33
Pazneua 12. 5. Ctpoenue u cBoiicTBa MeTajios f-
371eMEHTOB.

12.1 CaMocrosiTenbHOE U3ydeHrne yueOHOTo MaTepuaa B 2 3 VK-6.1 JI1.1
LMS Canvas:Jlantanounsl. O01as XapakKTepUCTHKA JI1.2J12.1
3JIEMEHTOB, HAXOXKJICHHE B TIPUPOJIC U TOITyUEHHE. J12.2
Oxcunpl, ruapoxcusl. [IpuMeHeHne TaHTaHUIOB. 012233

AxtuHOUABI. OO XapaKTEPUCTHKA HIIEMEHTOB,
HaxoXIEHHE B IIpupoje 1 nosrydeHue. OKcusl,
ruapokcusl. [Ipumenenne akTuHOUIOB. /Cp/

12.2 PeaxozeMenbHBIC METAUTBEL. HaX0XK/ICHHC B 2 2 VK-6.1 JI1.1
npupoge. IlpumeHenne B IPOMBILIUIEHHOCTH. JI1.2J12.1
Bnusinue mpuMecei peKo3eMeNbHbIX METAIIIOB Ha J2.2
CBOICTBa cTajei u ciiaBos /Jlex/ D122 033

12.3 /KonTp.pabd./ 2 0 VK-6.1 JI1.1

JI1.2J12.1
2.2
21092033
12.4 /Ox3amen/ 2 36 YVK-6.1 J1.1
JI1.2712.1
2.2
D102 33

5. ®OHJI OHEHOYHbIX MATEPHUAJIOB

5.1. KoHTpoibHbIE BONPOCHI JAJI5l CAMOCTOSITEJILHOM MOATOTOBKH K MPOMEKYTOYHOH ATTECTAIIMHU M0 UTOTaM OCBOEHUS
JUCHHUILTHHBI (MoayJs, npakTuku, HUP)




Bompocsr k 3x3ameny (YK - 6.1)

1. Xumus, Kak paszen ecTeCTBO3HAHUS. 3HAUCHHUE XMUMHUH KaK HaydHOH OCHOBBI MaTePUAJIOBEACHHS.

OCHOBHBIE TOHATHA XUMHU: aTOM, MOJIEKY/a, HOH, MOJIb, AaTOMHAsl MOJIEKYIISIpHAst Macca, CIoCOOBI

ux onpeneneHus. OCHOBHBIE 3aKOHBI XMMHUM: 3aKOH COXPaHEHUS MacChl, KaK OCHOBA MaTEPHAIBLHOIO

0aaHCca TEXHOJIOTHYECKOTO ITPOIIecca, 3aKOH IMOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH 3KBHBAJICHTOB,

3aKOH ABOTaJIpo.

2. Crpoenue aToma. Macca 1 3HEprusi B MaTEpHaIbHOM MUpPE. DJIeMEHTapHbIE YACTUIIBI U MOJIS.

Macca, 3apsiz, COMH U APYrHe CBOHCTBA SIEMEHTAPHBIX BEIIECTB. SIAPO M ANeKTpOHHAs 000JI0UKa.

KBanTtoBsle uncia. BomHOBast GyHKIUS 1 31€KTPOHHAS IVIOTHOCTH B aTOME. ATOMHBIE OpOHTAIHL.

[Mpunun [Maynsa. EMkocTs 25eKTpoHHBIX 000104eK. [IpaBuino XyHaa u mopsaoK 3aroIHeHNs

aTOMHBIX opOuTaneil. [IpuHIMI HauMeHbIIeH SHEPTHH.

3. CtpoeHue AIEeKTPOHHBIX 000JI0YEK aTOMOB 3JIeMEeHTOB. [ToHsATHE 2)PEKTUBHOTO 3apsa sapa

aToma. I1eproJuYHOCTb CTPOCHHS AIIEKTPOHHBIX 000104eK. [ToTeHnnanbsl HOHU3AIHK B CPOJCTBO

K 2JIEKTPOHY aToMa. Paguycsl aToMOB HOHOB. DJIEKTPOOTPULIATEIBHOCTh AaTOMOB XUMHYECKHX

3JIEMEHTOB.

4. Ilepuonuueckuii 3axoH u Ilepuonuyeckas cucreMa XUMHUYECKUX JIEMEHTOB B CBETE TEOPUU

CTPOEHHUS aTOMa.

L. Xummdeckas cBsi3b. CtpoeHne Mosekyin. [IpuunHbl 00pa3oBaHMs XUMHUUECKOH CBSI3U.

ITpupona xumudeckoil cBsa3u. Moinekyna Bogopoja u MeTonsl ee onucanus. Meron BC u

ruOpuan3anys opouTanei.

2. BanentHoe cocrosiHue aroma. KoBaneHTHast CBsI3b B MHOTOATOMHBIX MOJIEKYJNaXx.

JloHOpHO-akLenTOpHOE B3auMoeiicTie. HanpaBieHHOCTh U HACBIIIAEMOCTh XUMUUYECKOH

KOBaJICHTHOH CBS3U.

3. MexMoneKkynsapHble B3aUMOAECUCTBUSA. XUMHUECKasl CBA3b M TUIBI KpUcTauloB. MoHHas

CBsI3b. B3anMo/ielicTBE HOHOB KPUCTAIIIMYECKON pEIETKU. DHEPrus HOHHOM KPUCTAIITMYECKON

PELIETKY, BIUSHUE Pa3MepOB U 3apsiioB HoHOB. Cuiibl Ban-nep-Baanbca. OpueHTalMoOHHOE,

MHIYKIIMOHHOE U JUCIIEPCHOHHOE MEKMOJIEKYIIPHOE B3aUMOJICHCTBHE.

4. OCHOBBI XUMHUECKOH TEPMOJUHAMHUKH. DHEPIETUUECKUE XapPAKTEPUCTHKH XUMHUYECKUX PEaKLUil.
ITepBoe Hagano TepmoanHaMUKH. [IpeBpamnieHie SHEPTHH 1 padOTH B XUMHYECKUX IPOIIECCaX.

Tepmoxumusi. 3akoH ['ecca. PacueTsl TemmoBbIX 3 PEKTOB peaKIHid.

5. Bropoe nHauano tepmoaunamuku. [loustue 06 suTponuu. M3smMeHeHne SHTPONUH NpU (Pa30BbIX

¥ XMMHYECKUX IpeBpanieHusX. CaMoIpon3BoIbHOE IPOTeKaHue peakuuid. Dueprus ['m66ca. Poib

SHTAJIBIIMHHOTO U SHTPOIMMHHOTO (JaKTOPOB B ONpEEIeHIH HAIPABICHUS IIPOIIecca.

6. OCHOBBI XUMHUECKOH KUHETHKH. CKOPOCTh XUMHUUECKOH Peakiuu U (paKTOPHI e ONpPEeAeIoue.
3aBUCHMOCTb CKOPOCTH PEAKIMK OT KOHIIEHTPALUK peareHToB. KuHeTHueckoe ypaBHEHHE PEaKIHH.

IMpasuno Bant-T'odda. KoHcranrta ckopoctr peaknnu. DHeprus akTuBanui. KaTaams u KaTamu3aTopsl.

7. Xumugeckoe paBHOBecre. OOpaTumble M HeoOpaTHMbIe XMMUYeckne peakuuu. KoHcranra

XUMHYECKOTO PaBHOBECHS U ee CBs3b ¢ dHepruei [ nboca. CMmenieHne XMMUYeCKOTO PaBHOBECHS

nipu u3MeHeHnuu ycnosuid. [Tpunnun Jle-IlaTtenbe.

8. OOmmpe cBoOHCTBa pacTBOPOB. PacTBOPHI Kak MHOTO KOMIIOHEHTHBIE CHCTEMEL. PacTBopnTeNs

U pacTBopseMoe BemecTBo. PacTtBopumMocTs. HachlleHHbIe ¥ HEHACHIIIEHHBIE, IEPECHIIIICHHBIE,

pa30aBlieHHBIE U KOHIIGHTPHPOBaHHbIE pacTBOPHIL. B3anuMoeiicTBre pacTBOPEHHOTO BELIECTBA U

pacTBOPUTEIISL. .

9. PacTtBopbl HednekTpoauTOB. 3aKkoHbl Paynsa. JlaBicHue U COCTaB Mapa Hal pacTBOPOM.

Kpucramnusanus u kunenue pactsopa. Kpuockomnus u 30y/uInoCKONusL.

10. PacTBOpBI 271€KTPOAUTOB. DIEKTPOIUTHYECKAS AUCCOLMALNS PACTBOPEHHBIX BEIIECTB.

Teopus 3ekTpoIuTHIEcKoi qucconmaryy. KoHcTaHTa 1 CTEeNeHb TUCCOMUANINH CIIa00T0 3JIEKTPOIIUTA.

3axoH pazbasnenust OcBanpaa.

1. PacTBOpBI CHIIBHBIX 371€KTpOIUTOB. Kaxymasacs creneHb QUCCOLMAIMU CHUIIBHOTO 3IIEKTPONIUTA.
AXTHBHOCTP U K03 durmenT akTuBHOCTH. lOHHOE Ipon3BeieHre BoIbI. BogopotHbIii 1

TUIPOKCUIBHBIN NoKa3zaTenu. MHAUKaTOpBL.

12. OKHUCIUTENBHO-BOCCTAHOBHUTENIBbHBIE TIPOIIECCH, KaK PEaKkIMy MepeHoca deKTpoHa. OKHCIUTENH,
BOCCTaHOBUTENHU. THUIIBI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX peakuuil. KonnyecTBeHHbIE XapaKTEPUCTUKU OKUCTUTEIBHO-
BOCCTaHOBUTEIbHBIX IIPOLIECCOB.

13. DNeKTpOIHbIE TOTEHIINAIBI METAJIOB. [ abBaHUYECKUil dIIeMeHT. BoIOpOaHEII 2IeKTpO/I.

YpaBHeHne DpHcTa. DNEKTPOIU3 PacTBOPOB U PACILIaBOB. DIEKTPOIUTUIECKOE MOTYdEHHE METAILIOB.
DIEKTPOXUMUYECKAs KOPPO3Us METAILIOB.

14. XapakTepucTHKa KOOPAWHAIMOHHBIX COSIUHEHNH, UX MOIydeHus, Kinaccudukanus. KoMmmiekcoobpa3oBaTens u
nurasjpl. PaBHoBecus B pacTBOpax KOOpJAMHAILMOHHBIX coequHeHn. HoMeHK1aTypa KOOpIMHAIMOHHBIX COEAUHEHUHN.
Xumudeckast CBsI3b B KOMIUIEKCHBIX COEUHEHUAX. [IprMeHeHne KOOpIMHAIIMOHHBIX COEIMHEHUH B HAYKe M TEXHUKE.
15. Bonopoz. ITooxeHre B MepHOANIECKON CUCTEME, METOBI IMOTyIeHUs, PU3NUECKHe U XUMHYECKHE CBOWCTBA,
IIPUMEHEHHUE BOJOPOA.

16. lanorensl. O0Imas XxapakTepUCTHKa, MOJydeHHEe, (pU3NUECKHE U XUMHUUYecKHe cBoicTBa. CoellMHEHHE TajoreHOB C
BOJIOPO/IOM, IOJIy4eHHE, cBOMcTBa. COeIMHEHNUS TAJIOTEHOB C KUCI0poaoM. IIpuMeHenune rajgoreHos.

17. Kucnopoa. Cepa. Ob6mias xapaKTepHCTHKA, CIIOCOOBI TOTydeHUsI, GU3NIECKIe U XUMHIUeckue cBoiicTBa. O30H, €ro
[0JIy4eHHE, CTPOEHUE MOJIEKYIl, CBOMCTBa U ipuMeHeHue. Boxa. @usnueckue cBoiictsa. Ilepokcua Bogopona, ctpoeHue,




HOJy4deHHe, CBOICTBA, mpuMeHeHue. CoeTMHEeHHe cephl ¢ BOJOPOAOM, KHCIOpoaoM. [IpuMeHeHHe cephl U ee COeANHEHHH.

18.  Asot. Docdop. O6wast xapaKTeprCTHKA, CIIOCOObI OJTydeH s, PU3HIECcKne 1 XuMuieckue ceoiictBa. CoeJMHEHHs a30Ta ¢
BOJIOPOJIOM, CIIOCOOBI IOITydIeHHs, (hH3NUecKUe U XUMUUeCKHe cBoiicTBa. CoennHeHHUe a30Ta ¢ kucinopogom. Conn
KHCIIOPOJOCOAEP AKX KUCTOT a30Ta. [IpumMenenne a3ota u ero coequHeHuil. Bogopoausie coenunenus docdopa. Kucnopoausre
coequnenus ¢pochopa. dochatel. I[lpumenenne Gochopa u ero coeAMHEHHUN.

19.  VYraepoxn. OOmiast XapakTepHCTHKA, HAXOXKJIEHHE B IPUPOJie. AJIOTpOnHbIe MoauduKanuy. CriocoObl OIydeH s,
(u3mUecKue M XUMHUYECKHe CBOICTBa. BoopoaHbIe coeAnHEHNS, KUCIOPOIHBIE COSTMHEHNS, KHCIOPOI0COACPKAIINE KUCIOTH 1
ux conu. Ilpumenenue yriepoaa u €ro COeIMHEHUN.

20.  s-mertamns! [ u II rpynm. ITonoxeHue B neproauyeckoil cucteme, ob1as XxapakTeprCTHKa, METOABI MoTydeHus. Dusnyeckue
U XMMHYecKre cBoHcTBa. OKCHIBI, THAPOKCHIBI, UX KJIACCH(HKAII, CITIOCOOB! ITOydeHHUs 1 cBoiicTBa. [IpumeHeHne.

21. p-meramns! 111, IV rpynn. OOmas xapakTepucTuka 1eMeHToB. HaxoxeHne B mpupoje, CriocoOb! MOTydeHus,
(uznyeckue u XuMHUueckre cBoicTBa. [lpumenenue.

22. d - meramnel. IV u V rpynn. O6mas xapakTepucTHKa 3JIEMEHTOB, HAXOXKACHNUE B MPUpoAe U noiydeHue. OKcunpl,
rugpokcunsl. Ilpumenenue.

23. d - meramnsr VI, VII rpynn. OOmas XxapakTepucTHKa JIEMEHTOB, HAXOXJICHHE B MPUPOAE U morydeHue. OKCHIB,
ruapokcusl. [Ipumenenue.

24. Meramel ceMelicTBa jkenesa, iaTHHbl O0mIas XapaKTepruCTHKA IEMEHTOB, HAXOXK/ICHHE B IPUPOJE W IIOJTydeHHUE.
Uyryn u ctanb. OKcuabl, THAPOKCUIBL, COEIUHEHHS METAJUIOB CEMEUCTBA XkKelesa, IaTusl. [IpuMenenue.

25. [onrpynmna meau. OOmas XxapakTepUCTHKA 3JIEMEHTOB, HAXOXKICHUE B pUpoAe U noiydyeHue. OKCHIBL, TUAPOKCUIBI.
ITpumeHeHne 371EMEHTOB MOATPYIIIBI MEMIH.

26. IMonrpynma muEKa. OOIIas XapakTepUCTHKA JIEMEHTOB, HAXOXKICHNE B IPUPOAE U mosrydeHne. OKCHIBI, THIPOKCHIBL.
IIpumeHeHne 3IeMeHTOB MOATPYIIIBI IIMHKA.

217. Jlantanuael. AktuHUABL. OOLIas XapakTepUCTHKa 2JEMEHTOB, HaXOKAEHHE B MpHpoJe U nonydeHue. OKCUapbl,

rugpokcunsl. Ilpumenenue.

5.2. IlepevyeHb NUCBMEHHBIX padoT, BLINOTHAEMbIX 10 JUCHUIINHE (Moay./10, npakTuke, HUP) - 3cce, pedepaTsl,
NpaKTHYecKue U pacyeTHO-rpaduyeckne padoTbl, KYPCOBbIE PA0OTHLI HJIM NPOEKTHI, 0TYETHI 0 NpakTHke wian HAP u ap.

KontpomabHbie padboThl Nel 1 Ne2 BrimosHsroTes 3a 1 11 2 cemecTp ayauTopHo win B cucteMe LMS Canvas, SBISIOTCS TOYCKOM K
craye 3a4era M 3K3aMeHa.
Kontponeras pabora Ne 1(YK - 6.1) 3a 1 cemectp.

L. HanummTe 351ekTpoHHBIe GOPMYIIBI 3JEMEHTOB C HOPSIKOBBIMU HOMepaMu 7 U 23. Omnpenenure, K KaKOMy
JIEKTPOHHOMY CEMEHCTBY TIPUHAICKAT DIIEMEHTBI, KAKHE DIICKTPOHBI SIBIISIOTCS BAJICHTHBIMH, KAKOBO MECTOIIOJIOKEHHE
anemenToB B [lepuoamueckoit cucteme? Hanmumure (GopMysbl BBICIINX OKCHIOB Y THIPOKCHIOB JIJISl THX 3JIEMEHTOB, YKAXKHUTE HX
KHCIIOTHO-OCHOBHBIN XapakKTep.

2. [Haiite coBpemeHHYyI0 (opMmynupoBky [lepuomamdeckoro 3akoHa. OOBSCHUTE €0 (PH3UYCCKHNA CMBICI.

Kakyro HU3IIYIO ¥ BBICIIYIO CTETICHH OKHCIICHUS TIPOSIBIISIOT KPEMHHUHN, MBIIIBSIK, celteH 1 xop? [Touemy? CocraBbTe (hOpMyITBI
COCIMHEHHI JaHHBIX SJIEMEHTOB, OTBEYAIOIINX 3TUM CTEIICHSIM OKUCIICHHS.

3. Kak meton BC o0msicHsier nuHeiiHOe cTpoeHne Mojekynbl BeCl2 u terpasapudeckoe crpoenue Monekyinst CH4?
4. 3aKOHYHTE YPABHEHHS OKHCIHMTEIbHO-BOCCTAHOBUTEIBHBIX PEAKITUI:

K2S+KMnO4+H2S04 S+...

Cu + HNO3 (pa36) = ...

PaccraBbTe K03 (ULINCHTH HA OCHOBE 3JICKTPOHHBIX YPAaBHCHHH. YKAXKUTE B KAXKIOW peaKIUU OKHCIATEIb U BOCCTAHOBUTEI.

5. Kaxas macca NaOH nHeo6xoanma aist Herirpanmsamuu 0,2 M pacTBopa a30THO# KHCIOTEL 006eMoM 600 mi?

6. Hammmmmre ypaBHEHHS peakiuii HOHHOTO 0OMeHa B MOJICKYIIIDHOM M HOHHOM BHIaX MEXIy PACTBOPAMU: a) a30THAs KUCIIOTa U
THAPOKCHUJ INHKA, 0) KapOOHAT KaJIbIHUS U COJITHAS KUCIOTA.

7. 3anMIInTe CXeMy rajJbBaHMYECKOTO 3JIEMEHTA, B KOTOPOM KaJMHEBas M OJIOBSIHHAS IUIACTHHKH [TOTPY)KEHBI B PACTBOPHI CBOMX
cosieil. YKaXuTe aHOJ U KaTo/l, HAIUIINTE 3JIEKTPOHHBIC YPABHEHHS IIPOIIECCOB, MPOTEKAIOIINX Ha 3JIEKTPOIax IIPH ero padore.
Paccuuraiite S/1C.

8. 3anmmmTe ypaBHEHHUS peakIHii, MPOTEKAIOMNX Ha MHEPTHBIX JIEKTPOIax MPH 3JICKTPOIIU3E BOJHOTO PACTBOPA XJIIOPHIA MaTHHS.
PaccunraiiTe KOJIMUECTBO 3IEKTPUIECTBA, HEOOX0oANMOe IS morydeHus 10 M xopa.

KonTtponsHas Ne 2 3a 2 cemectp(VK - 6.1)

CBo¥iCTBa 3JIEMEHTOB U X COCTMHEHUH (TIPUMEPHBII BapraHT Onera)

1. Jaiite xapakrepuctuxky MeramiaM I A rpymmer. CoctaBbTe (GOPMYIBI OKCHAOB U THAPOKCHIOB, OOBSICHUTE, KaK
MEHSIIOTCS] CBOICTBA METAIJIOB MO MOATPYIIIE C YBEIUYEHUEM 3apsija siapa. Hanummre ypaBHeHUs peakuid, XapaKTepu3ykoliye
XUMHYECKHE CBOICTBA IIEIOUHBIX METAIUIOB.

2. Hanmmure ypaBHEHUsT peaknuid, MpH MOMOIIY KOTOPBIX MOKHO OCYIIECTBHTH CIEIYIOIINE MPEBPAICHHUS:

Mapranen — xnopua mapranua (II) — rugpoxcun mapranua (II) — ruapoxcun mapranma (IV).

3. Jlonummre ypaBHEHHsT peakLUii, paccTaBbTe KO (GHIUCHTHI:

MnO2 + FeSO4 + H2S04 = ...

MoS2 + HNO3 = H2MoO4 +...+...+...

K2Cr207 +Zn + H2SO4 = ...

4. CraB Meny, Jkene3a M MHKa Maccoil 6 T (Macchl BceX KOMIIOHEHTOB paBHBI) nmomecTuiu B 18,25 % pacTBop cosstHON

KHCIOThI Maccoil 160 1. PaccumTaiiTe MaccoBble J10JIM BEIECTB B TOJIYYHBIIEMCS paCTBOPE.




5. Crioco05! momydeHus kene3a. PaccMoTpuTte JOMEHHBIH Hpolece KaK OKHCIUTENbHO-BOCCTAHOBHTEIBHBIMH.
6. XKenesnoe usnenne MeUICHHO paspylaeTcsi HOA JeHCTBHEM CIabOKUCIION cpeibl, HO NPU KOHTAKTE JKee3a ¢ MeJHOM
MIPOBOJIOKOH CKOPOCTH PEaKIMN OKUCIICHHS 3HAUUTENBHO yBennauBaeTcsa. OOBSCHUTE 3TO SBICHHE C TOUYKH 3PSHUS HIIEKTPOXUMHIH.

Jlabopatopusie paboThl (VK - 6.1) SBISIOTCS JOIMyCKOM K Cllade 3a4eTa W 9K3aMEHOB.
JlabopaTopHble pabOTHI ABIISIOTCS BaXKHEHIIEH cOCTaBHOM 4acThIO Kypca XUMHUH, CIIOCOOCTBYIOIIHE JIy4IIeMy YCBOSHHIO 3aKOHOB,
TEOPETHYECKHX MOJIOKEHHH, a TAK)KE Pa3BUBAIOLIME Y CTYI€HTOB HABBIKM HAYYHOTO 3KCHEPUMEHTHPOBAHMS, HCCIEI0BATENbCKHIHA
MOJXOJ] K U3yUCHHUIO ITPEAMETa, JIOTHIECKOE MBIIIIICHHE.

JIaGopaTopHBIA MPAaKTHKYM MPOBOAUTCSA B COOTBETCTBUU C IEPEYHEM M METOIUYCCKUMH yKa3aHHUSAMH B IOCOOHMHU
Supmunoit T.H. «Heopraunueckas xumus» Jlaboparopusiii npaktukym. — 2006 r.
I[Tpu npoBeeHUH SKCIIEPUMEHTA HEOOXOIMMO COOJII0IATh CIIEAYIOLINE IIPaBuila:

. OmBIT TPOBOJAT B YHCTOH MOCyIIe

. Henp3st BEIIMBATH U BEICHINIATh M30BITOK PEAKTUBA U3 MPOOUPKU 0OPATHO B CKILTHKY.

. He cnemyer myrath npoOKH OT pasHbBIX CKIISTHOK.

. Henp3st yHOCHTE peakTHBBI OOIIETo MOJB30BAaHMSA HA CBOE padouee MecTo.

. ITocrie OMBITOB OCTATKM METAIJIOB B PAaKOBHHY HE BHIOPACHIBAIOT, a COOMPAIOT B OAHKY, TOPOTOCTOSIINE PEAKTHBEI — B
CIIeMaIbHO OTBEACHHYIO MOCYLY.

. He tporaiiTe, He BKIIfOUaliTe ¥ HE BBIKIIOYAiiTe O€3 pa3perieHus NperoaaBarells NpHOOpPkl, He OTHOCSIMECS K JaHHOU
pabore.

. He 3arpomoxgaiite pabouee MECTO JIHITHUMH TIpeIMETaMU.

. OIBITHI C SAOBUTHIMH BEILIECTBAMH CIICAYET IPOBOAUTH B BHITSDKHOM IIKady.

. IIpn mpunrBaHUU PEAKTHBOB HEJB3sl HAKIOHATHCSA HAJ OTBEPCTHEM COCyAa BO M30ekKaHHE TOIagaHus OpBI3T Ha JIUIO U
OJCKIY.

. Henb3st HaKJIOHATBCS HaJl HArpeBaEMOM JKHMAKOCTBIO, T.K. €€ MOXKET BBIOPOCHTD.

. Pa30aBisis KOHIEHTPHPOBAHHbBIE KUCIOTHI, OCTOPOKHO BIMBAIOT KHCIOTY B BOZY

. Bce OmBITEI ¢ KOHIIGHTPHPOBAHHBEIMI KHCIOTAMH U IIET0YAaMH IPOBOJAT TOJIBKO IO TATOH.

OpraHu3aiys HKCIIepIMEHTa, a TAKXKe eT0 Pe3yIbTaThl 3aMHCHIBAIOTCS B Ta00OPAaTOPHBIHN JKypHAI.
TpeboBanus k 0(hopMIICHHUIO TA0OPATOPHOTO XKypHAIA!

JKypHatoM MOXKeT CITy’KHTb TOJICTasl TeTpas rodoro popmara. Ha THTYIEHOM JIMCTE MOIIINACHIBACTCS:
JlabopaTOpHBIH KypHAJ 10 HEOPTaHUIECKONH XUMUHT

CTyAEHTA IPYIIIbI ¢baxynbTeTa
(DHLOY) o

IIpenonaBatens (PJ.O.) ..oooviiiiiiiiiiiiinn.n.

. 3anuch T0JHKHA BECTHCh Ha MPAaBOM CTpaHUIIE KypHAJa, JIeBas CTPaHWIIA OCTABISETCS HE3AIMOJHEHHON U CIY)KUT IS
PHCYHKOB, TPa(h)MKOB, BOSMOHBIX UCIIPABICHHUN WJIH 3aIaHHH.

. Kaxnast paboTa qODKHA HAYMHATHCS C HOBOW CTPAHHMIIBI C YKa3aHUEM JaThl, HA3BAHUS TEMBI, LU J1abOpaTOpHOit
padoTHI.

. Jlanee ykas3bIBaeTCs HOMEp M Ha3BaHHE OIBITA C KPATKHM OMHMCAHWEM PabOTHI M YCIOBUSIMHU, B KOTOPBIX OH MPOBOMTCS,
HaOJII0ICHUS.

. JIs Bcex MPOBEICHHBIX XUMHUYECKUX IKCIIEPUMEHTOB CIEJyeT 3alKChiBaTh YPaBHEHHUS PEaKluil, MpuIeM ypaBHEHHUS

peakIiii HOHHOTO OOMEHa COTIPOBOYKIAIOTCS COKPAIICHHBIMI HOHHBIMA YPaBHEHUSIMH, a OKHCIIUTEIFHO-BOCCTAHOBHTEIHHEIC
PEaKINy - 3JIEKTPOHHBIMHE (JIEKTPOHHBIM OalaHCOM).

. Ecnu paboTa HOCHT KOJIMYECTBEHHBIH XapakTep, HEOOXOJUMO MPUBECTH (HOPMYIIBI, pacyeThl, TaONHLbl, rpaduKy.
. Ha ocHOBaHMM Ka)K/I0TO OITBITA JJOJKEH OBITH CIENaH BBIBOJ.
. INocne BBIMOTHEHUS U 3aIUTHI Ta00PaTOPHON pabOTHI, OHA JOIDKHA OBITH IOANMCAHA TIPEHOAABATEIEM.

KypHan — 1OKyMEHT, CBUETEIbCTBYIOMINI O IPOBEJCHHOM KCIIEPUMEHTE.

ITpu noxroroBKe K J:abopaTopHOit paboTe HE0OX0 MO NTPOpabOTaTh TEOPETHUECKUI MaTepHal 110 AAHHOW TeMe, HCIIOJIb3Ys
KOHCIEKTHI JICKIINH, yaeOHHUKH, [Ip. IUTEPaTypy, MOCIIE YeTO OTBETHTH HA BOIPOCH! M BHIIOJIHUTE KOHTPOJIBHEIC 3a1aHN,
IpUBEJCHHBIEC B TaHHOM II0COOMH K Kax0H 1abopaTtopHoii pabote. UeTHbIe HOMEpa KOHTPOJIBHBIX 3aJaHNI BBITOIHIIOT
CTYAEHTBI, KOTOPBIE B XKypHaJe MpernoJaBaTersl 3aMiCcaHbl 0] YeTHBIMA HOMEPaMHU U Ha00O0POT.

PexoMeHaamuu Juist MOATOTOBKH K 3aIIIMTE JJA00PaTOPHON PabOTEL.

K 3ammuTe mabopaTtopHOii pabOTHI TOITyCKaeTCsl CTYISHT, HOJTYIHUBIINI JOMYCK JUTS BHITIOTHEHNS pabOTHI U YCIIETITHO e
BBIMOJTHUBINUH, 0()OpMHUBIINIT OTUET 110 Ta0OPAaTOPHOH PabOTE B COOTBETCTBHUH C BBIILICTIPUBEACHHBIMHU TPEOOBAHUSIMU.
3amyra 1a00paTOpHOH pabOTH MOXKET IPOBOAUTHCS YCTHO JIMOO IIMCBMEHHO 0 BOIIPOCAM, TECTaM M 3aJJaHUsIM, aHAJIOTHYHBIM
TeM, KOTOPbIE [IPEUIAralOTCsl B KOHTPOJIbHBIX 3aJaHUSX.

Ha 3ammre 1abopaTopHO# pabOTHI CTYACHT AOJDKEH 3HATh OTBETHI HA BONIPOCHL:

- KakoBa nens naboparopHoii paboTs1?

- Kakyto TexHuKy 06€30macHOCTH HE0OX0IMMO COOIOAATD TIPH BBINOJIHEHUH IaHHOH 1a00paTopHOH paboThI?

- 1o xakoMy ypaBHEHHIO XMMHUECKOH PEaKIMN TPOBOIMIN SKCIICPHMEHT?

- Kaxkosa meToauka npoBeneHus 1abopaTopHoil paboTsI?

- Kakyro xuMmuueckyro nocymy UCIob30BalH I BBIIIONTHEHUS pabOThI?

- Ilo xaxuM ypaBHEHHAM, (HOPMyIaM, 3aKOHAM ITPOBOIMIN PacyeThl JaHHOH TabopaTopHON paboThI?

- Kaxotii BeIBOA cienany o pe3yabTraTaM SKCIEPUMEHTA U IPOBEJCHHBIX pacueToB?




5.3. OneHoYHBIE MaTepuaJbl (ouenoqmﬂe CpelICTBa), HUCIOJb3yeMbI€ VISl JK3aMEHa

DenepanbHOE TOCYJapCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE yUpexKICHUE
BBICILICTO MPO(HECCHOHATBHOTO 00pa30BaHHUs
«HanuoHanpHBIN UCCIen0BaTENbCKHUI TexHOMornueckuii yauepcurer « MUCuC»
HosoTpontxwuii ¢pumman

Kadenpa MaTeMaTHUKH M €CTECTBO3HAHUS
Ox3ameHaroHHsIH Ommer Ne O(YK - 6.1)

JucrumarHa: XuMus
®dopma 00ydeHUs: OTHAS
dopma poBeeHNs: TMCbMEHHAs

1. O6’I:-$ICHI/IT€, Ha 4€M OCHOBAHO Pa3zaCICHNe XUMUYCCKUX DJIEMCHTOB HA METAJIJIBI U HEMCTAJIIBI. KpaTKO TIOSICHHUTC
PacCIioJI0KCHNE METAJJIOB B HepnonmquKoﬁ CUCTEMC, MPUBEANTE UX XUMUYIECCKYIO U O6H.[GTCXHI/I‘IGCKyIO KHaCCI/I(bI/IKaIlI/II/I.

2. COCTaBLTG ypaBHCHI/IH peaKHI/Iﬁ, KOTOpBIC l'IpOBO]IHT JUJIA Ocyll[eCTBJ'IeHI/IS[ cneﬂy}oumx HpeBpaIlIeHI/Iﬁ:
Cd — Cd(NO3)2 — Cd(OH)2 — [CA(NH3)6](OH)2 — CdSO4.
PeaKLII/II/I HUOHHOTI'O O6MeHa COHpOBOI[I/ITe I/IOHHO-MOHeKyJ'IHpHLIMI/I ypaBHeHI/ISIMI/I, a OKI/ICJ'II/ITCJ'H:HO-BOCCTaHOBI/ITeHbHyIO peaKL[I/I}O
3aIlMUIIUTE HAa OCHOBAHNHU 3JICKTPOHHBIX ypaBHeHHﬁ.

3. IlenouHble METaIbI TAK K€, KaK U MIETOYH MMOIYJaroT JIEKTPOXUMHUUECKU. B uéMm 3akitouyaercs pa3inuyue noiaydyeHus 3TuM
METOJIOM HATPHS M THJIPOKCHIA HATpUs U3 XJiopuaa Hatpusi? [IpuBeauTe 37eKTPOIHBIC U MOJTHBIC YPABHEHUS 3THX MPOIIECCOB.
CKOJIBKO HATPUS MOYKHO TIOJTYYHUTh, €CITH 3JIEKTPOJIU3 MPOBOIUTH B TeueHue | 1 30 muH nipu cuie Toka 15 A ¢ yuérom Toro, uto
BBIXOJ] 110 TOKY cocTasiuser 90% ?

4. Hepe!manTe, B BUJIC KAaKMX COCIMHEHUI BCTPEHUACTCA B IIPUPOEC IKEIJIE30. Kaxkwe criaBbl Ha OCHOBE JKene3a oJry4qaroT B
MeTaJIHypl"I/H/I? Yto oHm coboit OPpEACTABIIAIOT U KAKOC MPOMBIIIIICHHOC TIPUMCHCHUC HMEIOT?

5. Tlpu pactBopenuu 0,5 r u3BecTHsIKa B COMSHOM KucaoTe nosrydeHo 75 min CO2 ( 23°C u 104 kIla ). Beruucnure npoueHTHOE
conepxkanne CaCO3 B m3BecTHsKe. [ 4ero Hy)keH U3BECTHSIK B MeTauTyprin? Kakue npyrie kapOoHATHI, IIUPOKO
HCIIOJIb3YeMBIE B IPOMBIIUICHHOCTH, BaM M3BECTHBI M KAKOBO UX IIpUMEHEHNE?

6. Ompenenure Maccy 5%-HOTO pacTBopa MepOKCHIA BOJA0poaa, HeoOXoauMoro 1t okucieHus 100 M1 0THOMOJISIPHOTO pacTBOpa
cynmbdata xenesa (I1) B mpuCyTCTBIH CEPHON KUCTOTHI.

JucranumnonHo sk3amer npooautcs B LMS Canvas. Dx3ameHaloHHbIi TecT coaepxxut 30 3ananuii. Ha pemenne orBogutcst 30
MUHYT. Pa3peieHHbie OMBITKY - IBE. 3a4NTHIBACTCS HAWITYYIIHA PEe3yiIbTaT.

O6pa3zen 3agaHuii A 9K3aMeHa, MpoBoauMoro auctanimonHo B LMS Canvas (YK - 6.1)

1.AToM snemeHTa umeet KoHpurypanuio 1s22s22p63s23p64s13pS.Ykaxure nepuoa, rpymiy, HOATPYIILy, MAKCUMAJIbHYIO CTENIEHb
OKUCIICHUS ¥ (POPMYITY BBICIIIETO THAPOKCHIA TAHHOTO JJIEMEHTA.

4, 6, mobounas, +4, H2 RO 3
4, 6, mobounas, +6, H2 RO 4
3.6., mobounas, +6, H2 RO 4
4, 6, raBHas, +6, R(OH)6
2. Ins snementoB Cl - S - P - Si onmpenenure:

1. 3aKOHOMEPHOCTH UBMCHCHHUSA aTOMHOI'O paanyca,
2. 3aKOHOMCEPHOCTb UBMCHCHHA HEMETATUIMYCCKUX CBOMCTB.

YBEIUYHMBAETCS, YMEHBIIAIOTCS
YMEHBIIAETCS, YMEHBIIAIOTCS
YMEHBIIAETCS], YBEINUUBAIOTCS
YBEIUYMBAETCS, YBEIUUUBAOTCS

3.PaccTaBbTe COOTBETCTBHE YTBEPKACHUI

gactuna P(3-)
gactuna P (+5)
yactuua Mn (+4)
aToM Jro00T0 MeTaia




4.3 mpe10’)KeHHBIX BEIECTB BRIOEPHUTE BELIECTBA C MOJIEKY/ISIPHBIM CTPOSHHEM: BOJA, KapOOHAT HATPHS, YIIIEKUCIBIN ra3, Hox,
JKene30, okcHl KpeMHus (4)

BOJIa, YIVICKUCIBIH ra3, o]
BOJIa, KapOOHAT HATpPUs, HOA
BOJIa, YIIIEKUCIIBII ra3, OKcuJl KpeMHus (4)
BOJIa, YIIICKHCIIBIN Ta3, o1, KapOoHAT HaTpUs
5.CormnacHo TepMOXHUMUYECKOMY YPaBHEHHIO PEAKLUU TOPEHUS alleTHIIeHa

2C2H2(r)+502(r) = 4CO2(r) + 2H20(r) + 2610 k[T

6.KOJIMYECTBO TEIJIOTH, BBIACIHBIIEECS NP cropanuu 224 i (H.y.) anieTwieHa, OyJIeT paBHO /K.

13050.0000
7.CornacHo TEpMOXUMHUYECKOMY ypaBHEHHIO PEaKIMU TOPEHHs MEeTaHa

CHA4(r)+202(r) = CO2(r) + 2H20(r) + 802 kI

i ionyderus 4010 k/[k TemnoTsel moTpedyeTcst MeTaH (H.y.) 00beMoM 1. (1.y.)

112.0000
8.BribepuTe (haKTOpHI, YBETMYNBAIOMINE CKOPOCTh PEAKIINH OKHCICHHS aMMHUAKa B IIPUCYTCTBUH TUIATHHBI:

ANH3(r)+502(r) = 4NO(r) + 6H20(r) + Q

MOBELIIIEHNE OOIIETO JaBIICHUS
MOBBIIIEHHE TEMITEPATYPHI
HaJIM4YHMe KaTalinu3aTopa
MTOBBIIIICHIE KOHIICHTPAIMH KUCIOPO1a
TIOBBIIIEHIE KOHIIEHTPAIIMH BOJSTHBIX TAPOB
MOHIKEHUE TAMITIEPATypPbI
9. BeibepuTe (hakTOphl, YBETHIMBAIONINE CKOPOCTh PEAKIIMH OKHCICHUS aMMHUaKa B IPUCYTCTBUH TUTATHHBI:

4NH3(r)+502(r) = 4NO(r) + 6H20(r) + Q

TIOBBIIIIEHHE OOMIETO JaBICHUS
MTOBBIIIICHUE TEMITEPATYPBI
HAIIMYUE KaTaJu3aTopa
MOBBIIICHHE KOHIIGHTPALUH KUCIOPOaa
MTOBBINIIEHIE KOHIIEHTPAIIMH BOJITHBIX MTAPOB
MIOHIKEHUE TaMIIepaTyphl
10. Beibepute (akTophl, KOTOPBIC OYAYT YBEIMYUBATH BBIXO IPOIYKTA PEAKIIUH

Fe203(tB)+3H2(r) = 2Fe(1B) + 3H20(T) - Q

MOHM3UTH TEMIIEPaTypy, HOHU3UTH OOIIee TaBIeHHE

TIOBBICUTB TEMIIEPATYpPY, TOBBICUTH JaBJICHHE BOJOPO/A, TOHU3UTH KOHIICHTPAIHIO BOSTHOTO TTapa

MOBBICUTB TEMIIEPATYpPY, IOBBICUTH JAaBIECHHE BOJOPO/a, TOBBICUTH KOHIIEHTPAIMIO BOISHOTO Hapa

MOHM3UTH TEMIIEPaTypy, HOBBICUTH JIaBJIeHHE BOJOPO/a, TOHU3UTh KOHIIEHTPAINIO BOSIHOTO Hapa
11.CkoJIbKO TPaMMOB THAPOKCHAA HATPUs He0OX0oauMo B3sTh A1t mpurotorieHus 400 r 10%-ro pactBopa?

40.0000
12.Cmemanu 400 r 10%-ro u 100 r 70%-ro pacTBOpOB cepHO¥ KHCIOTHI. HaliinTe KOHIIEHTPALXIO KUCIOTHI B ITOJTYy4€HHOM
pacTBope.

22.0000
13.B 1 n Boas! pactBopuiu 300 11 xnopoBogoposa (H.y.). Haiinute MaccoByro JOJI0 KUCIOTHI B IOJIydeHHOM pacTBope. OTBET B
HPOLEHTaX OKPYIIIUTE A0 LEIOTO.

33.0000
14.113 ipeasyioKeHHBIX Iap BEMIeCTB, BEIOSPHUTE Ty Mapy BEIIECTB, KOTOPHIE OTHOBPEMEHHO MOTYT COCYIIIECTBOBATh B PaCTBOPE.

KOH u FeCl3




KOH u AgNO3

KOH u CuSO4

KOH u NaOH
15.113BecTHO, UTO COIM METAJLIOB B PACTBOpPAX U3MEHSIOT KUCIOTHOCTH cpelsl. Kakosa pH pacTBopa, coaepakaiiero conu Xaopuia
AJIOMUHUS U HUTpata xenesa (3)?

pH<7
pH<14
pH>7
pH=7
17.0npenenure OKUCIUTEND B TAHHON pEakIuu

2HI +2FeCl3 = 12+2FeCI2 + 2HCI ,
KaK MEHSIETCS CTeTIeHb OKHCIICHHs OKUCTHUTENsA? BpiGepruTe COOTBETCTBYIOIIEE ypaBHEHHE IEKTPOHHOTO OaaHca.

[(-1)+e=1(0)
Fe (+3) +e =Fe (1+2)
I(-)-e=1(0)
Fe (+3) -e = Fe (+2)
18.0npenenure OKUCIUTENBHO-BOCCTAHOBUTEBHBIE CBOMCTBA BEIIECTB B IPEIUIOKEHHBIX IPYNIIaxX

02, H2S04, KMnO4

H20, HCIl, Fe203, H2

KI, Na28§, Cu

K2Cr207, FeO, CH4, Al

19.MeTo10M 3IIEKTPOHHOTO OallaHca paccTaBbTe KOA(PGHUIIMESHTHI B JAHHOM YPaBHCHHH:

H2S +02 =S02 + H20
OHpeZ[eJ'II/ITC CTCIICHU OKHCIICHHA 3JICMCHTOB, OKHUCIIMTCIIb U BOCCTAHOBUTCIIb, BBI6€pI/ITe HpaBI/IJ'[BHLIe yrBep)Kj.‘[eHI/ISI

KO3 GHULKEHT Nepesl OKUCIUTENIEM paBeH 3, KUCIOPO. OKUCIISAETCS
K03 hUIMEHT Iepesl OKUCITUTENIEM PaBeH 3, cepa OKUCISIeTCs
KOX(QPUIMEHT TIepel OKUCITUTENIEM PaBeH 2, cepa BOCCTAHABIIMBAETCS
KO3 PULIKEHT Tepesl OKUCIUTENIEM PaBeH 3, cepa BOCCTAHABIIMBAETCS

20.0Onpenenute Bemecta X1 1 X2 B JaHHON cXeMe IpeBpalleHuil
CI2+H2=X1
X1+ Fe(OH)2 =X2

HCI, FeCl12
HCI, Fe(OH)3
HCI, H20
HCI, FeCl3
21.0Onpenenute BemectBa X1 1 X2 B 1aHHOM cxeme MpeBpalieHuN

Fe + X1 =FeSO4 + H2
FeSO4 + KOH = X2 + K2S04

H2S04 (pa306), Fe(OH)2
H2S04 (paz06), Fe(OH)3
H2S04 (xonm), Fe(OH)3
H2S04 (kxonn), Fe(OH)2
22.0npenenuTe Kak H3MEHSIOTCS CBOMCTBA OE3KHUCIOPOIHBIX KHCIOT raloreHoB B cieAytomieM psaay: HF --- HCI --- HBr --- HI

CHJIA KUCIIOT PACTeT, TaK KaK yMEHBIIAETCSI aTOMHBIN paJuyc rajoreHa

CHUJIA KUCJIOT YMEHBILAETCS, TAK KaK yBEJIMYUBAETCA aTOMHBIN paJinyc rajoreHa
CHJIa KACIIOT PAaCTET, TaK KaK yBEIMYMBAETCS AaTOMHBII paJuyc rajoreHa

CHJIa KACIIOT HE U3MEHSETCs], HE3aBUCHMO OT aTOMHOTO pajinyca

23.TlepBoii cTamuel MOMy4eHUs] CEPHOIT KACIOTHI SBISETCS 00XKUT MMUPUTA, MPOIIECC BBIPAXKACTCS YPABHCHUEM:

4FeS2 + 1102 = 2Fe203 + 8502




Uro siBIsieTCS BOCCTAHOBHUTENEM B JAHHOM peakunn?

Kee30
JKeJe30 U cepa
JKEJIe30 U KUCIOPO.T
cepa
24.BTopoii craauei mporecca moIydeHUs] CEPHOW KUCIIOTHI SIBIISIETCS KaTATUTHIECKOE OKUCIIeHNe okcuia cepol (4): 2S03 + 02 =
2S03+Q

Br10OepuTe ycIoBHUS CMEIIeHNsT XUMIIECKOTO PABHOBECHS BIIPABO.
IIOHU3UTH TEMIIEPATYPY, IOBBICUTH JABICHUE, YAAIATh U3 CUCTEMBI IPOJYKT PEaKLIUU
IIOHU3UTH TEMIIEPATYPY, IOHU3UTh AABICHUE, YAAIATh U3 CUCTEMBI IIPOAYKT PEaKLUU
IIOHU3UTh TEMIIEPATYPY, IOBBICUTH JABJICHHUE, HE YAAJIATh U3 CUCTEMBI IIPOLYKT PEAKLIUU
MOBBICUTh TEMIIEPATYPY, IIOBBICUTH JABJICHUE, YIAJIATh U3 CUCTEMBI IPOLYKT PEAKIIUU

25.CepHaﬂ KOHUOCHTPUPOBAaHHAA KUCJIO0Ta ABJIACTCA CUJIIBHBIM OKHUCIIUTCIICM. OHpC}leJ’II/ITC KaK MCHACTCA CTCIICHb OKHUCJIICHUA CCPBI B
CIICAYIOIINX YPAaBHCHUAX pCaKIIUN U BI)I6epI/IT€ COOTBCTCTBYIOIIUC YPABHCHUS JICKTPOHHOI'O OayaHca

H2S04(xon) + Cu = SO2 + CuO + H20
H2S04(kom) + Fe = SO + Fe2(S04)3 + H20
H2S04(xou) + Zn = S + ZnSO4 + H20
H2S04(xonm) + Mg = H2S + MgS04 + H20

26.PaccunTaiiTe MacCcOBYIO JOJIO XKeJie3a B okcue xkenesa (3). OTBeT JaiiTe B MPOICHTaX, OKPYIIICHHBIX J0 IIeJI0T0

560.0000
27 PaccunTaiiTe, CKOJIBKO KT jKee3a MOYKHO TIOTYduTh U3 1 T okcuna sxenesa (3), ecau BIXo[ mpoaykTa coctaBisieT 80%. OTBeT B
KT, OKPYITIEHHBIX 0 LEIOTO0.

560.0000
28.ITog0OepuTe BO3MOXKHOE KATOAHOE MOKPBITHE JUIS KEJIE3HOTO U3

0JIOBO
IIUHK
XpoM
Menb
29.0npenenute BO3MOXKHBIM IPOAYKT PeaKUU KOPPO3UH OLIMHKOBAHHOTO XKeJIe3a [IPU HapyIIEHUH IIOKPBITUS B KUCIIOHU cpefie

OKCHJ LIUHKA
KapOOHAT ITMHKa
TUAPOKCHJT IIUHKA

30.0HPCH€HI/ITC COOTBCTCTBUC MCKAY XUMHUYCCKUMH MTPOLICCCaAMU U BCIICCTBAMU, ITOJTYIa€MbIMU C UX ITOMOIIBIO

3NIEKTPOIU3 PACTBOPOB COJEH
3NIEKTPOJIN3 PACIIABOB COJEH
METO/T TBOHHOTO KOHTAaKTHPOBaHUS
HMHPOMETAILTyPrHs

B pe3yabTaTe paboThl METAIUTYPITHIECKHUX MPEANPUATHI B BO3IYX MTOMAAaeT OOJIBIIOE KOJTMIECTBO ra3000pa3HbBIX BEIOpocoB. Cpenn
HUX KHCIIOTHBIC OKCHIBI. BrIOeprTe BEepHBIH IIepedeHb.

OKCHJI KPEMHMSI, OKCUJIBI JK€JI€3a, TUOKCU] CEPBI

YIIIEKHUCTBIH Ia3, CEpHBII aHTUAPUA, OKCUT KPEMHUS

YIIIEKUCHBIN Ta3, AMOKCU] KPEMHHUS, OKUChH JKene3a

VIJICKUCIIBIN a3, CEpHUCTHIN ra3, OypbIi ra3
W3BecTHO, UTO OHUM U3 METOJOB OUYUCTKH CTOYHBIX BOJ OT HOHOB TSDKEIIbIM METAJIOB ABJsieTcs Koaryisiuus. KoaryisiHr
csizpiBaeT HOHEI Fe(2+), Cr(3+), Zn(2+), Cu(2+), Mn(2+) u npyrue u ocaxxnaer B Bujae ocaaka. Kakoe BemecTro u3
MPEIIOKEHHBIX MOXHO HCIIOJB30BaTh B KAUeCTBE KOaryasHTa?

NaHCO3
Ca(OH)2
CuSO4
HNO3

5.4. MeToauka OLleHKHM OCBOeHHUs JUCHMILIUHBI (Moay.is, npakTuku, HAP)




Kputepun onieHKM OTBETOB Ha DK3aMeHe, IPOBOJAUMOM B YCTHOU opme

Onenka «OTIMYHO» CTaBUTCS, €CIIU

- Ha TEOPETHUYESCKHE BOTPOCHI TaHBI pa3BEPHYTHIC OTBETHI, IIPH HEOOXOAUMOCTH H3JIOKEH MaTeMaTHUSCKHI anmapat (popMyIIbl,
rpadUKH | T.JI.) IPUBEAECHBI COOTBETCTBYIOIINE CXEMBI, TAOIUIIBI, PUCYHKHU U T.J., IPABHIBHO pEIIeHAa 3a/1a4a

- oOyyaromuiics XopoIIo OpUEHTHPYETCS B MaTepuase, BilajeeT TEPMUHOJIOTHEH, IPUBOIUT IPUMEpPbI, 000CHOBBIBAET,
AQHAJIM3UPYET, BBICKA3bIBAET CBOIO TOUKY 3PEHUS 110 aHATM3UPYEMBIM SIBJICHUSIM U MIPOLIECCaM, MPABUIIBHO IPUMEHSET
TIOJTy9IEHHbIE 3HAHUS MIPU PEIICHIH IPaKTHIECKUX 3axad. OTBETHI H3araioTcs cBO0OOTHO, yBEPEHHO 03 NCITOIB30BaHHS INCTA
YCTHOTO Ompoca

OrneHka «Xopol1o» CTaBUTCS, €U

- Ha TEOPETUUYECKHE BOIIPOCHI IaHBI TIOJTHBIC OTBETHI, HO MIMEJIa MECTO HETOYHOCTh B ONPEACIICHUN KaKUX-JTH0O0 MMOHATHH, SIBICHUN
U T.71. 3aa4a pemieHa.

- oOyyaromuiics OpUeHTUPYETCSl B MaTepralie XOPOLIO, HO IOMYCKaeT OMMOKH MU (GOPMYIUPOBKE, ONMMCAHUN OTACTBHBIX
KaTeropuit

OrneHka «Y JOBIETBOPUTEIHHOY CTABHUTCS, €CITH

- Ha TEOPETHYECKHE BOIIPOCHI IaHBI OOIINE HEMOJIHBIE OTBETHI

- oOyyarouiics cnabo OpUEHTHPYETCS B MaTepHalle, He MOKET pelIaTh 3aa4l, HE MOXET IPUBECTH NIPUMED, HE MOKET
aHaAJIM3UPOBATh U 00OCHOBHIBATH

Onenka «HeynoBneTBOpUTENbHO» CTaBUTCS, €CIIN

- HE pellleHa 3aJa4a 1 MPaBUIbHBIA OTBET 1aH Ha OJIUH BONpoc (IubO HU Ha OJMH)

- 00yJaroIuiics B MaTepualie AUCIUIUTHHEI IPAaKTHISCKH HE OPHEHTUPYETCS, T.€. HE MOXKET JaTh JJake OOIINX CBEACHHH 110
BOIIPOCY.

Kpurepuu oLieHKH OTBETOB Ha AK3aMeHe, IPOBOJMMOM B JUCTaHIMOHHOH dopme B LMS Canvas

90 < IIpoueHT BepHbIX 0TBeTOB < 100 - OTIIMYHO

75 < IlpoueHT BepHBIX 0TBETOB < 90 - XOpOIIO

60 < IIpoueHT BEpHBIX OTBETOB < 75 — yIOBIETBOPUTEIBHO

6. YHEBHO-METOJUYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAYJIA,

6.1. Pexomenayemas JquTeparypa

6.1.1. OcHoBHas JUTepaTypa

ABTOpBI, COCTaBUTENHN 3arnaBue W3narensctBo, o1, 371. aapec | Kon-Bo
JI1.1 | Kopxyxos H.T. OO0mas n HeopraHudeckast XUMISL: Y4eb. mocodue M.: MUCuC; UHOPA-M, 70
2004,
J1.2 |I'munaxa HJL O6mas xumus: Yaeb.mocobue M.: Hurerpan-IIpecc, 2006, 10
JI1.3 |B.B. bynanos, T.H. Xumudeckast KHHETHKA: yueOHoe mocobue Jlans, 2014, 10
JlomoBa, B.B. PriOkun
6.1.2. JlonosiHuTeEBHAS JUTEPATYypa
ABTOpBI, COCTaBUTENHN 3arnaBue WznarensctBo, TO1, 911. aapec | Komn-Bo
JI2.1 |IIumanoBuy 1.A. Xumust: Metoauyeckre yka3aHus, IporpamMma, M.: Brrcmr. mik., 2003, 88
pelleHre TUIIOBBIX 3a4a4, IPOrpaMMUPOBaHHbIE
BOIIPOCHI TSI CAMOTIIPOBEPKH M KOHTPOJIBHBIE 3a[aHUS
JUTS CTYJCHTOB-3209HUKOB HHKEHEPHO-TEXHUUECKUX
( HEXMMHUYECKHX) CIIelHaIbHOCTEH By30B
JI2.2 | A.M.BepexHoi, Xumus: [IporpamMmma, MeToUeCKHE YKA3aHUS, M.: Bricin.ik., 2004, 50
B.U.Endumos, pelIeHns 3aa4 U KOHTPOJIBHBIE 3a1aHAA U CTYIAEHTOB
JI.A.Tomuna -320YHMKOB HH)KEHEPHO-TEXHUYECKUX CIIEIUAIbHOCTEN
BY30B
6.1.3. MeTtoanueckue pa3padoTKku
ABTOpBI, COCTaBUTENHU 3arnaBue WznarenscTBo, Tox, 91. aapec | Komn-Bo
JI3.1 | Slupmmna T.H. Heopranuueckas xumust: J1ab. mpakTHKym HosoTpourixk, 2006, 200
http://elibrary.misis.ru
JI3.2 | Slupmnna T.H. Heopranuueckas xuMusi (XMMUS 3JIEMEHTOB): Hosorpounk, 2012, 100
1a00paTOPHBIA TPAKTUKYM http://elibrary.misis.ru;
www.nf.misis.ru
JI3.3 | Cocr. O.J.JIoGaueBa u | Xumus. OCHOBHBIE 3aKOHBI: METO/I. yKa3aHUS K HMCY "Topusiii", 2012, 1
Ip. nabopaTopHEIM paboTaM
6.2. Ilepeuenn pecypcoB HHGOPMALMOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH ""UnTepHeT"
31 |H® HUTY "MUCuC"
92 | KubepJlennnka
93 | Poccuiickas HaydHas 3JCKTpOHHAS OUOIHOTEKA

6.3.1 Ilepevyenb MporpaMMHOT0 o0ecedeHust

6.3.1.1 | 1.MicrosoftOffice 2007;

6.3.1.2 | 2.Windows 7,




6.3.1.3 | 3.Kaspersky Administration Kit;

6.3.1.4 | 4. Kaspersky Endpoint Security 10;

6.3.1.5 | 5.Kaspersky Endpoint Security 6;

6.3.1.6 | 6.«I"apanTAdp0» (KJIHMEHT).

6.3.1.7 | 7.0nexTpoHHbIi 00pa3zoBaTenbHbIi pecypc LMS Canvas

6.3.1.8 [ 8.Microsoft Teams

6.3.2 TlepeuyeHb HHPOPMALUOHHBIX CIIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIUIIJIMHBI (MOAY JIs1, IPAKTUKH, HUP)

7.1

7.2 | Anst mpoBeACHHUS JISKIHH, MPAKTHYCCKUX 3aHATHIA M IPOMEKYTOYHOH aTTECTAIlH HCIONB3YIOTCS YIeOHBIC ayAUTOPUH,
OCHAII[CHHBIE CIICIHATN3NPOBAHHOI MeOENbIO (TTAPTHI, CTYIbsSI, KJIACCHASI JOCKA), IEPCOHAIBHBIM KOMITBIOTEPOM (C
IIPOTPaMMHBIM 00ECIICUCHUEM, C IOCTYIIOM B CETh HHTEPHET U B 3JIEKTPOHHO-UH()OPMAIMOHHYIO CPey YHUBEPCUTETA),
MYJIbTUMEIUHHBIM 000pYyI0BaHHEM.

7.3 | A5t BBIIOTHEHMSI CAMOCTOSITENIFHOM pabOThI HCIONB3yeTCs ayTUTOPHUS IS CAMOCTOSITeNIbHOI paboTs! (ayx.123)u
KypCOBOTO TIPOCKTHPOBAHUSI, OCHAIIICHHAs yueOHOH MeOelblo, KOMIBIOTEPAMHU C IIPOTPaMMHBIM OOecriedeHrueM, C
JOCTYIIOM B CETh HHTEPHET M B AJIEKTPOHHO-MH(POPMAIHOHHYIO CPELy YHUBEPCHTETA.

7.4

7.5 | Anst mpoBeneHus 1abopaTOPHBIX PabOT UCTIONb3YeTCs ClielMaTn3MpOBaHHas JabopaTopHst Mo OOIIeH 1 HeOpraHUYecKon
xumuH (ayx 140, ocHoIeHHAsT 000PyTOBaHUEM:

7.6 | nabopatopHas MeOeIb;

7.7 | Bona;

7.8 | 27EKTPOIIPOBOIKA;

7.9 | npuHyOUTEIIbHAS BBITSIKKA;

7.10 | maGoparopHas mocyza;

7.11 KaJIOpUMETPbI, TCPMOMETPEI JICKTPOHHBIC, pH - MCTPHI, 6}OpeTKI/I I TATPOBAHUS, SJICKTPOHHBIC MCIIAJIKH,

7.12 | mepHas nocyna;

7.13 | XuMU4ECKHE PEaKTHBBHI.

7.14

8. METOANYECKHUE YKA3AHUSA AJIS1 OBYYAIOIIIUXCSA 11O U3YUYEHWIO JTUCHUIIJINHBI (MOAY JIA,
INPAKTUKH, HUP)

OcBoeHNE AUCIUILIMHBI IPEANONAraeT Kak MPOBEACHNE TPAIUIMOHHBIX ayIUTOPHBIX 3aHATHH, TaK U paboOTy B SJIEKTPOHHOH
nHpOopMannoHHO-00pa3oBarenbHoi cpene HUTY «MUCuC» (OUOC), 9acThio KOTOPOH HETIOCPENCTBEHHO MPEIHA3HAYSHHON JIJIs
OCYIL[ECTBICHUS 00Pa30BaTEIFHOTO MpoLecca ABIIeTcs DIEKTPOHHbIH 00pa3oBaTenbHsbIil pecypc LMS Canvas. OH 1ocTyIeH o
URL anpecy https://Ims.misis.ru/enroll/E8333T 1 103BOJISI€T HCIOIB30BATh CIICIIHATBHBIN KOHTEHT M JIEMEHTHI JICKTPOHHOTO
00ydeHHs 1 TUCTaHIMOHHBIX 00pa3oBaTenbHBIX TexHoJoruil. LMS Canvas ncrosbp3yeTcst IpenMyIIeCTBEHHO ISl ACHHXPOHHOTO
B3aUMO/ICHCTBHS MEX/y yIaCTHHKaMHU 00pa30BaTEIbHOTO MpoIecca MOCPEACTBOM ceTH «HTepHeT».

Yrto6bl 3¢ (HEeKTUBHO UCIOIB30BaTh BO3MOKHOCTH LMS Canvas, a COOTBETCTBEHHO H YCIICLITHO OCBOHUTH JUCLHIUINHY, HY)KHO:

1) 3aperucTpupoBaThest Ha Kypc. [JIst 3TOT0 HyXHO IIEPEHTH 110 CChUIKE ... JIOTHH 1 MapoJb COBIAAeT € JJOTHHOM U MapoJieM OT
nrunoro kabuuera HUTY MUCucC;

2)B pyOpuke «B Hauano» 03HAKOMHTECS C COJEp>KaHUEeM Kypca, BOIPOCAMH TS CAMOCTOSTEIbHON IIOATOTOBKH, YCIOBHAMHI
JIOITyCKa K aTTecTaly, GOpMON MPOMEKYTOUHOH aTTECTALMHU (3a4eT/3K3aMeH), KPUTEPUSIMU OLICHUBAHUS U JIp.;

3)B pyOpuke «MoIynm», 3aX0/1s B COOTBETCTBYIOIINE Pa3/eibl H3ydaTh yaeOHbIe MaTepHalbl, pa3MeNleHHbIe IperoiaBareeM. B
T.4. IOJIB30BAThCS TUTEPATyPOH, pEKOMEHAOBAHHON IIPENOoaBaTeIeM, IEPEXoas 0 CChUIKAM;

4)B pyopuke «brubnuorekay BO3MOXKHO NOAOUPATH /ISl BBHIITOIHEHHS MUCbMEHHBIX padoOT (KOHTPOJIBHBIE, JOMAIIHUE PaOOThI,
KypCOBBIE pabOTHI/TIPOCKTHI) JIUTEPaTypy, pasmeiieHuyto B 9bC HUTY «MUCuC;

5)B pyOpuKe «3agaHusD HY)KHO 03HAKOMHTBCS C COZIEpKaHIEM 3aJaHns K MICEMEHHOH padoTe, CPOKaMH ClIauH, KPUTEPHIMHI
OLIEHKH. B ycTaHOBNIEHHBIE CPOKH BHIITOTHUTE PaOOTY(Bl), TOATPY3UTH 3[E€Ch XKe AT MPOBEPKU. ¥ 100HO Ha3bIBaTh (hails paboTel
crenyronM oopa3oM (Ha3BaHHUe mpeaMeTa (CokpaineHHo), rpymna, PO, nata akTyanu3anuu (IpU MOBTOPHOM Pa3MEIICHHH)).
Hanpumep, Dxonomuka HMBano M.1. BMT-19 20.04.2020. Eciu paboTta cOAepKUT PUCYHKH, GOPMYIBI, TO C LIEBIO
coxpaHeHHs (JOpPMATHPOBAHUS e HYKHO MoATrpyxaTh B pdf popmare.

PaGora, moarpyxaemas Jyisi IPOBEPKH, JOJDKHA:

- COZIEPXKaTh BCE CTPYKTYPHbIE SJIEMEHTBI: TUTYIbHBIH JIUCT, BBEACHNUE, OCHOBHYIO YaCTh, 3aKJIIOUYCHHUE, CIIMCOK NCTOYHHKOB,
TPHIIOKEeHUS (TIPH HEOOXOANMOCTH);

- OBITH O(hOpMIICHA B COOTBETCTBHHU C TPEOOBAHUAMH.

[IpenonaBarens B TeUEHHE YCTAaHOBIEHHOTO CpoKa (He GoJiee AecsATH JIHEi) MpoBepsieT padoTy U pa3MenaeT B KOMMEHTaPUX K
3aJJaHUIO PelleH3nI0. B Helt OH yka3bsIBaeT Kak MMOJIOKHUTEIBHBIC CTOPOHBI PabOTHI, Tak 3aMedaHwus. [Ipn Hanu4Inu B pereH3nn
3aMeUaHMi U PeKOMEHIAINH, Hy)kKHO BHECTH IIOTIPABKH B pabOTy, HOATPY3HUTH €€ 3aHOBO IS TOBTOPHOI mposepkH. [Ipu 3Tom
Ba)KHO CJICIUTH 32 CPOKAMH, B TEUCHUE KOTOPBIX JIOJDKHO OBITH BBINOJIIHEHO 3a4anue. [Ipu HapyIeHnn cpoKOB, YKa3aHHBIX
IPETIoIaBaTeNIeM BO3MOXKHOCTD IIOATPY3UTh PaboTy OCTAETCsl, HO CHCTEMa BBIBOJIUT COOOIIEHHE O HapylIeHnH cpokos. [To




OKOHYaHHWHU CEMECTpa MOATPY3UTh PabOTy HE HOTYIUTCS;

6)B pyopuke «TecTbl» MPOHTH TECTOBBIE 3a/laHUsI, OCBOMB COOTBETCTBYIOIINH MaTepuall, pa3MEICHHBIH B pyOpuKe «Moaynn»;
7)B pyopuke «OIEeHKN OTCICKHUBATH CBOIO YCIIEBAEMOCTD;

8)B pyopuke «OOBABICHHUI» YNTATh OOBABICHHUS, Pa3MEIIacMbIe IIPEIOAaBaTeNeM, 1aBaTh OOPATHYIO CBSI3b;

9)B pyopuke «O0CyxaeHus» co3aaBaTh 0OCYKICHHUS U yIaCTBOBATh B HUX (00CYKIal0TCs 00II1e MOMEHTHI, BHI3bIBAIOIIUE
BOIIPOCHI y OOJIBIIMHCTBA IpynIbl). JlaHHas pyOpHKa Takke MOXKET OBbITh HCIOJIB30BaHA [UISl B3aMMHOM IPOBEPKH;

10)IpOSIBIATE PEeTySIPHYIO aKTHBHOCTE Ha Kypce.

[IpenMymecTBEHHO AT CHHXPOHHOTO B3aHMOJICHCTBUS MEXIY YUaCTHUKAMH 00pa30BaTEIbHOTO MPOIecca HOCPEICTBOM CETH
«MHTreprer» ncnonbsyercs Microsoft Teams (MS Teams). UToObI OJTHOLIEHHO UCIIONB30BATh €70 BO3MOXHOCTH HY)KHO
YCTaHOBUTH NpritokeHue MS Teams Ha mepcoHaNBHBIN KOMITBIOTEp 1 TenedoH. CTapocTaM HY)KHO co3naTh rpymmy B MS Teams.
Y4acrue B rpymnie no3BoJser:

- CITyIIaTh JIEKIHN;

- paboTaTh Ha MPAKTUYECKHUX 3aHATUAX;

- OBITH Ha CBSI3M C IPEIIoiaBaTesieM, 3a/1aBasi €My BOIPOCH! MJIM OTBEYast Ha €ro BOIIPOCH B 00IIEM JaTe TPYNITE B pabodee BpeMs ¢
9.00 mo 17.00;

- OCYILECTBIISITh COBMECTHYIO pabOTY HaJl 1OKyMeHTaMu (Bkiagka «Daiimsr).

ITpu mpoBeneHNN 3aHATHH B TUCTAaHIMOHHOM CHHXPOHHOM (hopMaTe HY)KHO Bcerzia paboTaTh ¢ BKIIFOUSHHON KaMepo.
VckitroueHne — eciti MperoAaBaTeNb MOIMPOCHT OTKIIOYHTH KaMepsl M MEKPO(OHEI B CBA3M ¢ OoipImMu moMexamu. Ha aBatapkax
JIOJKHBI OBITH UCKITIOUUTEIHHO JIEIOBBIE (POTO.

ITpu nmpoBeeHNH NEKIIMOHHO-NPAKTUYECKUX 3aHATHI BEAETCA 3aUCh. DTO JAa€T BOZMOXHOCTb IPOCMOTPA 3aHATHS B CIydae
HEBO3MOXKHOCTH IIPHCYTCTBHS Ha HEM WM TIPH HEOOXOAMMOCTH BHOBb OOPATHTCSA K MaTepHaIy B 32aHOBO €T0 IIPOCMOTPETE.




