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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
JMCIMIUINH €CTECTBEHHOHAYYHOTO U MPO(ECCHOHAIBHOTO IIMKIIOB U MO3BOJISIONINX PEIaTh BOIPOCH! MOBLIIIEHHUS
3¢ QEeKTUBHOCTH IPOU3BOJCTBA 1 KAUECTBA MTPOIYKIIHH.

1.2 3agayaMu U3y4CHUS] XUMHU SIBISIFOTCSL (DOPMHUPOBaHKE COBPEMEHHBIX IPECTABICHUI:

1.3 | - 0 cTpoeHUU BelIECTBA;

1.4 | - 0 BayKHEHIIIUX CBOMCTBAX BCIICCTB U 3aKOHOMEPHOCTAX UX UBMEHCHUS B 3aBUCUMOCTHU OT MOJIOKEHUS COCTABIIAIOIIINX
OJICMCHTOB B Hepnoanqecxoﬁ 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: | b1.b

2.1 | TpeGoBaHus K NpeJBapUTe/IbLHOM NI0Ar0TOBKE 00y4a0Ierocs:

2.1.1 | MaTtemaTuka

2.1.2 | ®dusuka

2.2 | JMCUMILUTHHBI ¥ MPAKTHKH, JIsl KOTOPBIX OCBOCHHE TAHHOI TUCHUILIAHBI (MOTYJIs1) HEOOXOANMO KaK
npeamecTBYIonIee:

2.2.1 | ®usnyeckass XuMHs

2.2.2 | Oxomorus

2.2.3 | Marepuanosenenue

2.2.4 | MeramnypriuuecKkue TEXHOJIOTHHI

2.2.5 | Meronbl KOHTPOJIS U aHAJIM3a BEUIECTB

2.2.6 | Teopust MeTaJITyprUuecKMX MPOLIECCOB

2.2.7 TepMOZ[I/IHaMI/IKa M KMHETUKA METAJUTYPru4€CKUX IMPOIECCCOB

3. HEJIX JUCHUIIJIMHBI (MOAYJIA, IPAKTUKH, HAP), COOTHECEHHBIE C COOTBETCTBYIOIIIUMH
KOMIIETEHIUAMMA, KOTOPBIE JOJI’KHBI BBITh JOCTUTHYThI OBYYAIOIIIUMCS

ITIK-1.5 : Cnoco0HOCTHL BBIOMPATH H NPUMEHATh COOTBETCTBYIOIME METObl MOACJIMPOBaHUA (PHU3MYECKHX, XUMHYECKUX U
TeXHOJIOTHYECKHX NPOLeCCOB

3HaThb:

ypOBeHB 1 METOABI MPOBEACHUA XUMUYCCKOTO OKCIIEPUMEHTA

Yposens 2

Yposens 3

Ymerb:

YpOBeHB 1 MIPOBOAUTD PAaCUCThI BbIXOAA MPOAYKTAa B XUMHUYCCKUX IIpOoIeccax

YposeHsb 2

Yposens 3

Baaners:

YpoBenb | | yMEHHSIMH UCTIOJIB30BaTh XMMUYECKYIO IIOCYLy ¥ IPUOOPHI U1 MPOBEACHUS DJIEKMHTAPHBIX XUMUUECKHX
HUCCeI0BaHUN

Yposens 2

Yposens 3

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

3HaTh:

YpOBeﬂb 1 OCHOBBI CTPOCHUA BEIICCTBA, CIIOCOOBI CMEIICHUS XMMHYECKOTO PaBHOBECHSA B CUCTEME, OCHOBBI
BOCCTAaHOBUTCJIbHBIX MCTCIUTYPTUICCKUX IIPOLIECCOB

Yposens 2

Yposens 3

Ymerb:

Yposens |

YposeHs 2

Yposens 3

Baaners:

Yposens 1



YposeHs 2

Yposens 3
4. CTPYKTYPA U COAEP)KAHUE JUCHUIIJIMHBI (MOAYJISA, IPAKTUKHA, HUP)
Kon HaumeHoBaHMe pa3/ie/ioB U TeM /BH/L 3aHATHS/ Cemectp / | Yacos | Komneren- | Jluteparypa | Ilpumeuanue
3aHATHS Kvype M
Pa3nen 1. Beenenne. OcHOBHbIE 3aKOHBI
NOHSATUS] XMMHUH

1.1 Xumusl, Kak pas3zieNl eCTeCTBO3HAHUSA. 3JHAUEHHE 1 2 VK-6.1 IIK- JI1.1J12.1
XMMHU KaK HAy4HO! OCHOBBI MAaTEpUAIOBEICHNU. 1.5 122
OcCHOBHBIE TIOHATHS XUMHUH: aTOM, MOJIEKYJIa, HOH, 21 352 93
MOJIb, aTOMHAsl MOJIEKYJISIpHAs Macca, CIIOCO0bI MX
onpeneneHuss. OCHOBHBIE 3aKOHBI XUMUH: 3aKOH
COXpaHEHHUs1 MacChl, KaK OCHOBa MaTepHaJIbHOTO
OanaHca TEXHOJIOTMYECKOTO Mpoliecca, 3aKOH
ITOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH
9KBUBAJIEHTOB, 3aKOH ABorapo. /Jlex/

1.2 CBoiicTBa OCHOBHBIX KJIACCOB coenHeHUH. /J1ab/ 1 2 YK-6.1 IIK- JI1.2J13.1

1.5 JI3.3
3132 33

1.3 CaMocrosITenbHOE U3ydeHrne yaeOHOTO MaTepraia B 1 5 YK-6.1 IIK- JI1.2
LMS Canvas: Ucropus passutus xumuu /Cp/ 1.5 012233

1.4 CaMocrosiTenbHOE U3ydeHne yueOHOTO MaTepuaia B 1 5 YK-6.1 IIK- J1.2
LMS Canvas:AtomHO-MOeKyIsipHOE yaeHue /Cp/ 1.5 212233

1.5 CaMocTosITeNnbHOE U3ydeHHe yueOHOro MaTeprasa B 1 10 YK-6.1 IIK- JI1.2
LMS Canvas:3akoH IOCTOSTHCTBa COCTaBa. 1.5 2132 33
Cocrasnenue ¢popmMyn OuHApHEIX coeanHennit /Cp/

1.6 CaMocrosiTenbHOE U3ydeHne yueOHOTO MaTepuaia B 1 5 YK-6.1 IIK- JI1.1
LMS Canvas:Cocrapnenne GopMys THAPOKCHIOB U 1.5 2132533
coneii /Cp/

1.7 CaMocrosiTenbHOE U3ydeHre yaeOHOTO MaTepraia B 1 5 YK-6.1 I1K- J.1
LMS Canvas:IIpuMeneHne 3aK0HOB ABOTapo U 1.5 013233
ra30BbIX 3aKOHOB JJIs PELLICHUS] XUMHUECKHX
3amau /Cp/

Pasneu 2. Ctpoenue BemecTBa.

2.1 Crpoenue atoma. KBaHTOBBIC yKciIa. ATOMHBIS 1 2 YK-6.1 IIK- JI1.2J12.1
op6uramu. [Tpuanun [Tayms. [pasuio XyHaa u 1.5 2132093
TIOPAZIOK 3aIMlOJTHEHUSI aTOMHBIX OpOHTaNEH.

IIpuHumn Hanmensien sueprun. [lepuoanuecknii
3akoH u [Teproandeckas cucTeMa XUMUYECKIX
9JIEMEHTOB B CBETE TEOPHHU CTPOEHHS aToMa /JIex/

2.2 Xumnueckast cBsizb. CTpoeHue MoJiekyi. [IpuuuHbl 1 2 YK-6.1 IIK- 2.2
o0OpazoBaHusl XuMu4eckoi csizu. [Ipupona 1.5 2132533
XUMHUYECKOH CcBsI3u. Moekyna BOIOpOJa ¥ METOIbI
ee onncanus. Meron BC u rubpuanzanys
opburaneii /Jlex/

2.3 CaMocrosTenbHOe U3yueHne yueOHOro Marepuaia B 1 5 VK-6.1 IIK- JI1.1
LMS Canvas:2ieKkTpoHHBIE (POPMYITBI JIEMEHTOB. 1.5 JI1.2J12.1
XapakrepucTrKa deMenTa o gpopmyne /Cp/ J12.2

212233

2.4 CaMocrosiTenbHOE U3yueHre yueOHOro Marepuana B 1 5 VK-6.1 IIK- JI.1J12.1
LMS Canvas:3aBucumocts nosuoxenus B [1IIC ot 1.5 2.2
crpoennus atoma /Cp/ 213233

2.5 CaMocrosiTenbHOE U3ydeHrne yueOHOTO MaTepraa B 1 10 YK-6.1 IIK- JI1.1
LMS Canvas:Ilepuonudeckoe n3MeHEHHE CBOHCTB 1.5 JI1.2J12.2
BEIIIECTB B 3aBUCMMOCTH OT mosioxenus B [1C /Cp/ 213253

2.6 CaMocTosITeNnbHOE U3ydeHHe yueOHOTo MaTeprasa B 1 5 YK-6.1 IIK- JI.1J12.1
LMS Canvas:BanentHocts. KoBanenTHas 1.5 2.2
cBs3b /Cp/ 0103233

2.7 CaMocrosiTenbHOE U3ydueHre yueOHOro Marepuasa B 1 5 VYK-6.1 IIK- JI1.1
LMS Canvas:Meramnnueckas cBsizb /Cp/ 1.5 JI1.2J12.2

213233
Paznen 3. OkucauTeIbHO-BOCCTAHOBUTEIbHBIE
Nnpouecchbl




3.1 OKHCIUTETBHO-BOCCTAHOBUTENBHBIE PEAKIIUN. YK-6.1 IIK- J1.1J12.2
YpaBHeHUs dNeKTpOHHOTO OanaHca. /I1p/ 1.5 213233

3.2 CaMocTosITeNnbHOE U3ydeHre yueOHOro MaTepuasa B YK-6.1 IIK- JI.1
LMS Canvas:AHanu3 OKUCIUTENBHO- 1.5 2132 33
BOCCTaHOBUTENBHOH criocobHocTr atroma /Cp/

33 CamocrosiTensHOe U3ydeHue yueOHOro MaTepuana B YK-6.1 IIK- J1.2
LMS Canvas: Tunuunsle okucaurenu. Hemerasmisl. 1.5 2012233
Kucnotst. /Cp/

34 CaMocrosiTenbHOE U3ydeHrne yaeOHOTO MaTepuaia B YK-6.1 IIK- JI1.2
LMS Canvas:OxucnuTensHble CBOHCTBA XpOMATOB, 1.5 013233
JUXPOMATOB, a30THOU KUCIOTHL. /Cp/

3.5 CaMocTosITeNbHOE U3ydeHHe yueOHOro MaTeprasa B YK-6.1 IIK- JI1.2
LMS Canvas:Tunn4yasle BOCCTAHOBUTEIIH. 1.5 2132 33
Mertamnel, cyabQuasl, HUTpuUIsL. /Cp/

3.6 CamocrosTensHOe U3ydeHHE yueOHOToO MaTepuaa B YK-6.1 IIK- J1.2
LMS Canvas:BoccraHoBUTENBHBIE CBOMCTBA 1.5 212233
ranoreHu1oB. /Cp/

3.7 CaMocrosiTenbHOE U3ydeHrne yaeOHOTO MaTepraia B YK-6.1 IIK- JI1.2J13.1
LMS Canvas:OkuciuTenTbHO-BOCCTaHOBUTENIbHAS 1.5 212233
JIBOMCTBEHHOCTh. Peakiinu
Jictiporiopriionuposanus. /Cp/

Pazgen 4. DuexkTpoxumust

4.1 CaMocrosITenbHOE U3ydeHre yaeOHOTo MaTepuasa B YK-6.1 IIK-

LMS Canvas:OcHOBBI 371€KTPOXUMUYECKUX 1.5 2132093
npoueccoB. [ 'anpBannyeckuit anekMHT /Cp/

4.2 CaMocrosTenbHOE U3yueHre yueOHOro Marepuaia B VK-6.1 IIK-

LMS Canvas:DnekTpoau3 Kak METO/ MOJIydeHUS U 1.5 2132 33
paduHEpOBaHUS MEeTAIIOB. Pacder Macchl 1 00bemMa
IIPOIYKTOB 3nnekTponusa. /Cp/

43 DJEeKTPOJH3 B pacTBOpaX dEKTPOIUTOB. VYK-6.1 IIK- JI3.3
laneBannveckue nporeccel. Kopposus. /J1ad/ 1.5 213233
Pazgen 5. PacTBopsl

5.1 CoiicTBa pactBopos. /I1p/ YK-6.1 TIK- JI1.2J12.1

1.5 2.2
212233

52 CaMocrosiTenbHOE U3yueHne yueOHOro MaTepuaa B VK-6.1 IIK- J1.2
LMS Canvas:OG1ue cBoiicTBa pacTBOPOB. 1.5 213253
PacTBOpHI Kak MHOTO KOMITOHEHTHBIE CHCTEMEI.

PacTBOpHTENDb U pacTBOpsieMOE BELIECTRO.
PactBoprmMocTh. HachilieHHBIC H HEHACHIIICHHEIE,
TIepECHIIICHHbIE, pa30aBICHHbBIC U
KOHIIEHTPUPOBAaHHbBIE pacTBOPhI. B3aumoeiicreue
PacTBOPEHHOTO BellecTBa U pactBoputens. /Cp/

53 CaMocrosTenbHOE U3yueHne yueOHOro Marepuaia B VK-6.1 IIK- J1.2
LMS Canvas:PacTBopsl 351€KTpOITUTOB. 1.5 2132 33
DNEKTPOIUTHIECKAS TUCCOIMAIINS PACTBOPEHHBIX
BelecTB. Teopust 2JeKTPOIUTUYECKON
nuccoruanyy. KoHcTaHTa 1 CTeleHb AUCCONUAINT
crmadboro 37eKTposuTa. 3aKoH pa3daBiIeHAS
Ocsanpaa. /Cp/

54 CamocrosTensHOe U3ydeHHe yueOHOro MaTepuaa B YK-6.1 IIK- J1.2
LMS Canvas:PacTBOpbI CHJIBHBIX DJICKTPOJIUTOB. 1.5 2132533
Kaxymascst crerneHb qUCCONUAIIH CHITBHOTO
anekTponuta. IoHHOE IPOU3BEIeHHE BOIBI.

Bonopoanslii 1 THAPOKCUIIBHBIN [TOKA3aTENH.
Nupukatopsl. Metons! onpenenenus pH.
IIpounssenenue pactBopumoct. OOMEHHBIE
peakuuu B pactBopax. [uaponus coneir. Koncranra
U cTeneHb ruapoinsa. bybdepusie pactBopsl. /Cp/
Paznen 6. O6urne 3aKOHOMEPHOCTH XUMHUYECKHX
MPOIIEeCCOB.

6.1 CaMocrosiTenbHOE U3ydeHne yaeOHOTO MaTepraia B YK-6.1 IIK- JI1.1J12.1
LMS Canvas:OcHoBsl Tepmoxumui. /Cp/ 1.5 2.2

0103233




6.2

CaMmocrosiTenbHOE U3ydeHrne yueOHOro MaTepuaia B
LMS Canvas:OnpeneneHue 3aBUCHMOCTH CKOPOCTH
PEaKIMH OT KOHIICHTPAIIMH U TEMIIePaTyphI.
Cwmemienne paBaoBecus. /Cp/

YK-6.1 IIK-
1.5

JI1.2J13.1
0103233

6.3

CaMocrosiTenbHOE U3ydeHrne yueOHOTo MaTepuaa B
LMS Canvas:3akon I'ecca. Pacuersl TemmoBBIX
3¢ dexToB peakiuii. /Cp/

YK-6.1 IIK-
1.5

JI1.2J13.2
0103233

6.4

CamocrosTensHOe n3ydeHne yaeOHOTo MaTepuaa B
LMS Canvas:Btopoe Hauamo TepMoIMHAMIKH.
[onsitue 06 sHTpOnUU. I3MEeHEeHUe SHTPOIIUH IIPU
(ha30BBIX U XUMHUECKHX TpeBpaiieHusx. /Cp/

VK-6.1 IIK-
1.5

JI1.2J12.1
0102233

6.5

CamocrosTensHOe n3ydeHne yaeOHOTo MaTepuaa B
LMS Canvas:CaMonpou3BoIbHOE IPOTEKAHNE
peakuuii. Dueprus ['n66ca. Posib sHTaIBIUHHOTO U
SHTPOITMHHOTO (paKTOPOB B ONPE/EICHUN
HanpasieHus npornecca. /Cp/

YK-6.1 IIK-
1.5

JI1.2J12.1
010293

6.6

CamocrosTensHOe N3ydeHne yaeOHOTo MaTepraa B
LMS Canvas:OCHOBBI XMMUYECKOW KHHETHUKH.
CKOpOCTh XUMHYECKOH PEakInu U (haKTOPHI ee
OTIpeNeIISIONIHe. 3aBUCUMOCTh CKOPOCTH PEaKITUH
OT KOHIIEHTpAINH peareHToB. Kunetmueckoe
ypaBHenue peakuuu. [Ipasuio Bant-T'odda.
KoncranTa ckopocTu peakiuy. DHEprusi akTUBaLlUH.
Karanus n xatamuzatopsl. /Cp/

VK-6.1 IIK-
1.5

JI1.3J12.1
013233

6.7

CamocrosTensHOe H3ydeHne yaeOHOTo MaTepuaa B
LMS Canvas:Xumuueckoe paBHoBecre. OOpaTUMbIe
u HeoOpaTUMble XUMHUUYecKHe peakunu. Koncranra
XMMHYECKOTO PAaBHOBECHS U €€ CBS3b C SHEepTHei
I'm66ca. CmenieHre XUMUYECKOTO PABHOBECHS TIPH
n3MeHeHnu yenosuid. [punmmn Jle-Illatense. /Cp/

VK-6.1 IIK-
1.5

JI1.2J12.1
0103233

6.8

/p/

VK-6.1 IIK-
1.5

351052 53

6.9

/3auét/

VK-6.1 IIK-
1.5

0102233

Pa3nen 7. OcHOBBI KOOPAUHALMOHHON XUMHU

7.1

CamocrosTensHOe U3ydeHUe yueOHOToO MaTepuana B
LMS Canvas:XapakTeprcTHKa KOOPAUHAIMOHHBIX
COeIMHEHHH, NX TOTydeHHe, KIacCH(UKAIIHS.
KommekcoobpazoBatens 1 TUranabl. BHemHAS 1
BHYTPEHHSI KOOPJUHAIIMOHHBIE CEPBHI.
KoopauHaiioHHO€E 4MCII0, 3aBUCHMOCTD
KOOPIMHAIIMOHHOTO YHCIIa OT 3apsaa U pajyca
KoMIIIekcooOpa3oBarens. PaBHOBecus B pacTBOpax
KOOPIUHAIMOHHBIX coennHeHnid. KoHncranra
HeycroiunBoctH. /Cp/

YK-6.1 IIK-
1.5

010233

7.2

CaMmocrosiTenbHOE U3ydeHne yaeOHOTO MaTepraia B
LMS Canvas:HomeHknaTypa KOOPIHHAIIHOHHBIX
coeanHeHnii. KBaHTOBO-MeXaHMYECKHE METOIbI
TPAKTOBKY XUMHUYECKON CBSI3M B KOMITJICKCHBIX
COCIMHEHUAX. MeTo 1 BaJICHTHBIX CBs3eil. [lonsTue
0 TEOPHH KPUCTALITMYECKOTO TOJIS.
CrieKTpoXUMHUYECKH psiji TuranaoB. Mzomerpus
KOOPAMHALMOHHBIX COeMHEHH. 3HaUeHuE U
MIPUMEHEHUE KOOPAMHAIIMOHHBIX COCIMHEHHI B
Hayke u TexHuke /Cp/

VK-6.1 IIK-
1.5

0102233

7.3

CaMocTosITeNnbHOE U3ydeHre yueOHOro MaTepuasa B
LMS Canvas:IlonydeHue KOMIIEKCHBIX
coenuHenuii. CBOMCTBA KOMILUIEKCHBIX
coeaunenui. /Cp/

VK-6.1 IIK-
1.5

351052 53

7.4

CamMocTosTenbHOE H3ydeHHEe yueOHOTO MaTepraa B
LMS Canvas:Coctapienue GopMyin
KOOPAMHALUMOHHBIX COCAUHEHUN. PacueT KoHCTaHThI
Hecroiikoctu. /Cp/

VK-6.1 IIK-
1.5

51052 53




7.5

CaMmocrosiTenbHOE U3ydeHrne yueOHOro MaTepuaia B
LMS Canvas:MeToa KOMITJIEKCOHOMETPUYECKOTO
turpoBanus /Cp/

YK-6.1 IIK-
1.5

0103233

Pazgen 8. CTpoeHue u cBoiicTBa HeMeTaJLJIOB p-
371eMEHTOB.

8.1

CamocrosiTensHOe U3ydeHue yueOHOro MaTepuana B
LMS Canvas:IToarpynma remusi. OGmiast
XapaKTepUCTHKa dIIeMeHTOB. HaxoxneHue B
MIPUPOJIE, METOIBI MTOTYIEHHS COCAMHEHHS
61aropoHbIX ra3oB. [IpakTHieckoe MpUMEHEHUE
OmaropomHbIX ra3oB. /Cp/

YK-6.1 IIK-
1.5

010233

8.2

CamocrosTensHOe n3ydeHne yaeOHOTo MaTepuaa B
LMS Canvas:Boanopoa. Ilonoxenue B
MIepHOANYECKOH cHcTeMe, 00Iast XapaKTepUCTHUKa,
n3otonsl. JJabopatopHble 1 MPOMBIIIIEHHbBIE
METOJIBI TTONTydeHNs. DU3NYeCcKre U XUMHIECKHEe
cBoiicTBa. [ uapusl, ux KIaccupuKanus, Criocoosl
MOJy4eHUsl U cBoicTBa. OOIIas XapakTepUCTHKA
BOJIOPOJIHBIX COCAMHEHUH HEMETAIIIOB.
[Ipumenenune Bogopona. /Cp/

YK-6.1 IIK-
1.5

010293

8.3

lanmorenst. O0mas xapakTepUCTHKA, TOIyICHUE,
¢du3nueckue U XuMudeckue cBoiictea. CoenHeHne
TaJIOTEHOB C BOJIOPOJIOM, MTOJTydCHIE, CBONCTBA.
[TmaBUKOBas KUCIOTa, XJIOPOBOIOPOIHAS,
OpPOMOBOIOPOIHAS M HOIOBOJIOPOJIHASI KMCIIOTHI.
lamorenngsr. /JIex/

YK-6.1 IIK-
1.5

0103233

8.4

CamMocTosITennbHOE H3ydeHHe y1eOHOTO MaTeprasa B
LMS Canvas:CpaBHeHUE COBUCTB OKUCIUTEIBHO-
BOCCTaHOBHTEIIBHBIX KUCIOPOJ0CO IEPIKAIINX
KHCIIOT rajoreHos. /Cp/

VK-6.1 IIK-
1.5

0102393

8.5

CaMocTosITeNnbHOE U3ydeHHe yueOHOro MaTepuasa B
LMS Canvas:B3anmoneicTBHEe raJoreHOB C
pacTBOpamMu mienodei u Bopoi. CoenuHeHne
TaJIOTeHOB ¢ KuciopoaoM. dropus Kucioposa,
OKCHJIBI XJIOpa, OpoMa, Hoja.
Kucnopoaconepxaiue kucinotsl. [IpuMeHenne
rajgoreros. /Cp/

VK-6.1 IIK-
1.5

351052 53

8.6

CaMocrosiTenbHOE U3ydueHre yueOHOro Marepuasa B
LMS Canvas:Kucnopoa. O061ias xapakTeprCcTHKa,
CTpPOCHHE MOJIEKYI, TabopaTopHEIE U
IIPOMBIIIUICHHBIE CIIOCOOBI MOTydeH s, (pU3ndecKue
U XUMHYecKHe cBoiicTBa. O30H, €ro noyydeHue,
CTpPOCHHE MOJIEKYII, CBOWCTBa M puMeHeHue. /Cp/

YK-6.1 IIK-
1.5

0109233

8.7

CamocrosTensHOe N3ydeHne yaeOHOro MaTepuaa B
LMS Canvas:Bonia. ®usuveckue CBOWCTBA,
JarpaMma COCTOSIHUS, XUMHYECKUE CBOICTRA.
Kpucrammoruapatsl, iX CTPOSHHUE M UX CBOWCTBA.
Crioco0b1 ouncTky Boabl. [lepokcu Bogopoaa,
CTpOCHUeE, TI0JTy4eHHe, CBOiicTBa, mpuMeHeHue. /Cp/

VK-6.1 IIK-
1.5

0102233

8.8

Cepa. O01m1as xapakTepuCcTHKa, HAX0XKJICHUE B
MIPUPOJIE, CIIOCOOBI TOJIydeHHs], PU3HUECKUE U
XUMHUYecKre cBoiicTBa. CepoBomopo, Cyab(uabl,
nonucynbGuasl. CoequHEHUE Cephbl ¢ KUCIOPOOM:
OKCH/IbI, KHCIIOPOA0COIEPIKAIINE KUCIOTHI
(cepHHCTAs KHCIOTA, CepHAst KUCIIOTA, AUCEePHAs
KHCJIOTa, THOCEPHAs KUCIIOTA, MEPOKCOKHUCIIOTHI
cepsl), ux cosu. IIpuMeHeHue cepbl U ee
coequHeHui. /Jlex/

YK-6.1 IIK-
1.5

0109233

8.9

CBoiicTBa cepsl U ee coenuHeHnit /J1a6/

YK-6.1 IIK-
1.5

01092393

8.10

CamocrosTensHOe N3ydeHne yueOHOTO MaTepuaa B
LMS Canvas:Cnoco0b! IpOMBIIIIEHHOTO
IIPON3BOACTBA CEPHON KHUCIIOTHI. €€ IPUMEHEHUE B
HapoHOM xo3siicTse. /Cp/

VK-6.1 IIK-
1.5

0103233




8.11

CaMmocrosiTenbHOE U3ydeHrne yueOHOro MaTepuaia B
LMS Canvas:Cernen, Tetyp u nojgonuit. Oomas
XapaKTEPUCTHKA DIIEMEHTOB, HAXOXKICHUE B
npupoje, GU3NIECKHEe U XUMHIECKHE CBOICTBA.
BomopogHbIe COeIMHEHNUS CelICHA U TEILIypa.
Cenenunpl U Terutypuabl. OKCHIIBI CEliCHa U
terutypa. Kucioponocoaepsxamiye KUCTIOTHI CeTIeHa
u temnypa. [Ipumenenue cenena u temrypa. /Cp/

YK-6.1 IIK-
1.5

0103233

8.12

CaMocrosiTenbHOE U3ydeHne yueOHOro MaTepuaa B
LMS Canvas:Azor. O0mast xapakTepucTuka
9JIEMEHTa, HaXOXKACHHE B IPUPOJIE, CIOCOOBI
MOTy4EHUs a30Ta, (PU3MUECKUE U XUMUUECKUE
cBoiictBa. CoeIMHEHUS a30Ta C BOJOPOIOM,
CIIOCOOBI TIONTy4eHHMs, PU3NUSCKUE U XUMUIECKHE
cpoiictBa. /Cp/

YK-6.1 IIK-
1.5

0109233

8.13

CaMmocrosiTenbHOE U3ydeHrne yueOHOTO MaTepuaa B
LMS Canvas:CoennHeHnue a30Ta ¢ KUCIOPOJIOM.
OKcHIIBI 230Ta, KUCIOPOIOCOAEPIKAIINE KHCIOTHI
a3oTa, UX MojydeHue u cBoiicrea. Conu
KHCIIOPOJOCOACPKALIMX KUCIOT a30Ta. [IpuMeHeHne
a3oTa u ero coenuHenuii. /Cp/

VK-6.1 IIK-
1.5

0103233

8.14

CamocrosTensHOe H3ydeHne yaeOHOro MaTepuaa B
LMS Canvas:®ochop. Obmast xapakTepucTHKa
9JIEeMEHTa, HaX0X/IEHHE B IPUPOJE. AJUIOTPOIHbIE
moaudukaiuu hochopa. CriocoObl MOTyUSHUS
¢dochopa. Pusnveckue 1 XUMHUUECKHE CBOHCTBA
¢docdopa. Bomoponusie coenunaenst hocdopa.
®ocouner meramio. /Cp/

VK-6.1 IIK-
1.5

01052 53

8.15

CaMocrosiTenbHOE U3yueHre yueOHOro MaTepuania B
LMS Canvas:Kucnopoaasie coemuaenus pocdopa.
Kucnopomoconepsxkamiue kucnotsr pocdopa.
Docdatsr. [Ipumenenue docdopa u ero
coenunenui. /Cp/

YK-6.1 IIK-
1.5

35105233

8.16

VYrnepon. OOmiast XapakTepHCTHKA HIIEMEHTA,
HaXOJK/ICHHE B TIPHPOJIE. AJIIOTPOITHBIE
Moupukanuy yriaepoaa. CriocoOsl moIydeHus,
(u3nUeckue 1 XUMUUYeCKHe cBoiicTBa. BonoponHble
COCTMHEHMS, KHCIIOPOJHBIC COCTMHEHNS,
KHCIJIOPOJ0COAEPKAIINE KUCIOTHI ¥ UX COJIH.
[IpumMenenue yraepoaa u ero coeauneHuid. /I1p/

VK-6.1 IIK-
1.5

01052 53

8.17

CaMmocrosiTenbHOE U3yueHre yueOHOro MaTepuania B
LMS Canvas:Kpemuuii. O01iast XxapaKTepuCTHKa
9JIEMEHTa, HaXOXKACHHE B IPUPOJE. ATIOTPOITHEIC
Moupukanuy kpeMHUs. CHoCoObI MOTydeHHs,
(du3nueckue 1 XUMUUYECKHe cBoiicTBa. BonopoaHble
COCTMHEHMS, KHCIIOPOJHEIE COCTMHEHNS,
KHCJIOPOJO0COAEPKAIINE KUCIOTHI ¥ UX COJIH.
IIpumeHeHne KpeMHus 1 ero coeaunenuii. /Cp/

YK-6.1 IIK-
1.5

5105233

Paznen 9. CTpoeHne H cBOiicTBa METAJLIIOB S-
3J1eMEHTOB.

9.1

CaMocrosiTenbHOE U3ydeHre yaeOHOTO MaTepuaa B
LMS Canvas:IToarpymnna mutus. O6mast
XapaKTepUCTHKA dJIeMeHTOB. HaxoxaeHnue B
MIPUPO/IC, METOJIBI MTOJTYICHHS COCAMHCHHS
IIeTIOYHBIX MeTaiuioB. [IpakTuieckoe mpuMeHeHHe
menoYHbIX MeTamoB. /Cp/

VK-6.1 IIK-
1.5

0102233

9.2

CaMocrosiTenbHOE U3ydueHre yueOHOro Marepuasa B
LMS Canvas:IToarpynna 6epwnius. [Tonoxenue B
MIEPHOANIECKOH cHcTeMe, 00IIas XapaKTepUCTHKa,
METO/IbI TONTydeHUs. PU3NYeCcKre U XUMHIECKHE
cBoiictBa. OKCUABL, THIPOKCUMIBI, UX
KJaccu(uKaIms, CHocoObl MOTy4EeHHS U CBONCTBA.
[IpumeHeHne menoYHo3eMeNbHBIX MeTauioB /Cp/

YK-6.1 IIK-
1.5

0109233

93

CsoticTBa s-meTamios. /J1a6/

YK-6.1 IIK-
1.5

0103233




Pazgeus 10. CTpoeHne u cBoiicTBa MeTaJLJIOB p-
3JIEMEHTOB

10.1

Anromunui. O0Mmas xapakTepUCTHKa, TIOJTydeHHE,
(uzndeckue u xumrdeckue cBoicTea. OKcuy,
TUAPOKCHUI, COMH atoMuHus. [IprMeHeHre
ATIOMUHUS U ero coeauneHui. /TIp/

VK-6.1 IIK-
1.5

01052 53

10.2

CaMocTosITeNnbHOE U3ydeHHe yueOHOro MaTepuasa B
LMS Canvas:I'annmii, naanii, Tammid. OOmas
XapaKTepUCTHKa dIieMeHTOB. HaxoxaeHue B
MPUpPOJIE, CIIOCOOBI MOTydeHNUs, PUIHUCCKUE U
xXuMmu4ueckre cBorictBa. CoeTUHEHMS TallIus, HHIHS,
TaJuns U X npumenenne. /Cp/

VK-6.1 IIK-
1.5

0105253

10.3

CamocrosTensHOe H3ydeHne yaeOHOTO MaTepuaa B
LMS Canvas:Onoso, ceurell. O01as
XapaKTEepPUCTHKA 3JIEMEHTOB, CIIOCOOBI MOTy4CHUS,
¢dusmueckue 1 XUMuIeckne cBoicTBa. OKCHIBI,
ruapokcusl. [Ipumenenue onosa, ceunIa. /Cp/

VK-6.1 IIK-
1.5

0103233

10.4

CamocrosiTensHOe U3ydeHUe yueOHOTo MaTepuana B
LMS Canvas:Vcropust pa3BUTHSI METAJUTYPIUH.
[Tosrydenue onosa, meau, amomuaus. /Cp/

YK-6.1 IIK-
1.5

0103233

Pasnen 11. Ctpoenne u cBolicTBa MeTalI0B d-
371eMEHTOB.

CaMocrosiTenbHOE U3yueHne yueOHOro MaTepuaia B
LMS Canvas:IToarpynmna ckanaust. O0miast
XapaKTEePUCTHKA IIEMEHTOB, HAXOX/ICHUE B
npupoe u noxyderne. OKCHUABL, THAPOKCUIBL
[IpuMeHeHne AIeMEHTOB NOATPYIITb ckaHaus. /Cp/

YK-6.1 IIK-
1.5

0103233

11.2

CamocrosTenpHOe N3ydeHne yueOHOro MaTepuana B
LMS Canvas:IToarpymma Tutana. Oomas
XapaKTEPUCTHKA DIIEMEHTOB, HAXOXKICHUE B
npupoe u nonyderue. OKCUIbI, THIPOKCHIBL.
[IpumeHeHne AIIeMeHTOB NOATPYIITE TUTaHa. /Cp/

VK-6.1 IIK-
1.5

51052 53

11.3

CamocTosITennbHOE H3ydeHHe y1eOHOTO MaTeprasa B
LMS Canvas:ITonrpynmna Baramust. O6miast
XapaKTEPUCTHKA 3JIEMEHTOB, HAXOXKICHHE B
npupoze u noiy4derne. OKCHIbI, THAPOKCHIIBL.
IIpuMeHeHne 2IeMeHTOB MOATPYNIbl BaHaaus. /Cp/

YK-6.1 IIK-
1.5

01092393

IMoarpynma xpoma. O011as XxapaKTepHCTHKA
DJIEMCHTOB, HAXOKJICHUE B IPUPOJAEC U OJTYUCHHUEC.
Oxcupbl, rupoxcu sl IlpuMeHeHre 2JIeMeHTOB
noarpymIsl xpoma. /Cp/

VK-6.1 IIK-
1.5

0102233

11.5

CamMocTosITenbHOE H3ydeHHEe y1eOHOTO MaTeprana B
LMS Canvas:IToarpynna mapranna. Obmias
XapaKTEepPUCTHKA 3JIEMEHTOB, HAX0XKIECHHE B
npupoe u noxyderne. OKCHIBI, THAPOKCHIBL.
[IpumeHeHne IEMEHTOB TOATPYIIITBI

mapranua. /Cp/

VK-6.1 IIK-
1.5

0102233

11.6

Meraisl cemeiicTBa xeie3a. Oomas
XapaKTEPUCTHKA SJIEMEHTOB, HAX0XKJICHUE B
npupoje u nonydenue. Yyryn u cranb. Okcusl,
THPOKCHIIBI, COEIMHEHNS] METAIJIOB ceMeiicTBa
kenesa. [[puMeHeHne MeTamioB U UxX
coenvHeHui. /Jlex/

YK-6.1 IIK-
1.5

351052 33

11.7

CaMocrosiTenbHOE U3ydeHrne yaeOHOTO MaTepraia B
LMS Canvas:Mertamnsl cemeiicTBa xkene3a. O0mas
XapaKTEPUCTHKA 3JIEMEHTOB, HAX0XKJICHUE B
npupojie u noxydenue. Yyryn u cranb. Okcuisl,
THIPOKCHIBI, COSTMHEHUS] METAIIJIOB CeMeicTBa
xkenesa. [IpuMeHeHne MeTaoB U UX

coeaunenui. /Cp/

VK-6.1 IIK-
1.5

0102233




11.8 CamocrosTensHOe U3ydeHHE yueOHOTo MaTepuana B 1 2 YK-6.1 IIK-
LMS Canvas:MeTtaisl ceMeiicTBa MIaTHHEL. 1.5 21 32 93
OO0mas xapaKTepUCTHKa dJIEMEHTOB, HAXOXICHUE B
npupoje u noxydenue. OKCHIIbI, THIPOKCUBI,
COEIMHEHNS METAILIOB CEMENCTBA IIJIaTUHBI.
[IpuMeHeHne METaIUIOB U UX coeauHenui. /Cp/

11.9 CaMocTosITeNnbHOE U3ydeHre yaeOHOTO MaTeprasa B 1 4 YK-6.1 IIK-
LMS Canvas:IToarpymmna meau. O6mas 1.5 012233
XapaKTEePUCTUKA IIEMEHTOB, HAX0XK/ICHUC B
npupoe u nomyderue. OKCUIBI, THAPOKCHIBL.
[IpuMeHeHne eMeHToB moArpymisl Menu. /Cp/

11.10 CaMocrosiTenbHOE U3ydeHne yaeOHOTO MaTepraia B 1 4 YK-6.1 IIK-
LMS Canvas:IToarpynmna muaka. O6mast 1.5 013233
XapaKTEepPUCTHKA 3JIEMEHTOB, HAX0XKICHHE B
npupoze u nmoxyderne. OKCHIBI, THAPOKCHIBL.
IIpumeHeHMe H1IeMEHTOB HOATPYNIBI nuHKA. /Cp/

11.11 CamocrosTensHOe H3ydeHHe yueOHOro MaTepuana B 1 8 YK-6.1 IIK-
LMS Canvas:Pa3Burue 10MEHHOTO IPOU3BOJICTBA B 1.5 215253
HosoTpowunxke. JJomenHsli nporiecc Npou3BOACTBa
gyryHa. /Cp/
Pa3nen 12. 5. Ctpoenue u cBoiicTBa MerasLioB f-
3J1eMeHTOB.
12.1 CamocrosiTenbHOE U3ydeHne yueOHOro MaTepuraia B 1 2 VK-6.1 IIK-
LMS Canvas:JlanTanouabl. O0miasi XapaKTepUCTHKA 1.5 2132 33

QJIEMEHTOB, HAXOXKJICHUE B IPUPOJIE U TOIyICHHUE.
Oxkcupl, TUApOKCHIBL. [IpUMeHeHHe TaHTAaHUIOB.
AxtuHOUABI. O0IIas XapaKTePUCTHKA JIEMEHTOB,
HaX0XJIEHHE B IPUPO/JIe U ToydeHnue. OKCHIIBI,
ruapokcusl. [Ipumenenne aktuHONI0B. /Cp/

12.2 /Op/ 1 7 VK-6.1 IIK-

1.5 21032933
12.3 /DKk3amen/ 1 0 VK-6.1 TIK-

1.5 2103253

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. KoHTpoabHbIe BONPOCHI AJISl CAMOCTOSITEJIbHOM MOATOTOBKH K NPOMEKYTOYHOM aTTeCTALIMHU M0 UTOTaM OCBOEHUS
JUCHUILTHHBI (MoayJs, npakTuku, HUP)

Bompocsr k ax3ameny (I1IK - 1.5; YK - 6.1)

1. Xumus, Kak pa3aen ecTeCTBO3HAHM. 3HAUCHNE XUMUHU KaK HAYYHOH OCHOBBI MaT€pPHAaJIOBEACHUSI.
OCHOBHBIE IOHATHS XUMHUH: aTOM, MOJIEKYJa, HOH, MOJIb, aTOMHAasl MOJIEKYJISIpHAsl Macca, CoCOObI

ux onpeneneHus. OCHOBHbIE 3aKOHBI XUMHU: 3aKOH COXPAHEHHsI MacChl, KAK OCHOBA MaTEpUaJILHOTO
6anaHca TEXHOJIOTHYECKOTO MTPOIIecca, 3aKOH MOCTOSHCTBA COCTaBa BEIIECTB, 3aKOH 3KBHBAJICHTOB,

3aKOH ABOTaJpo.

2. Ctpoenue aTroma. Macca U 3Heprus B MaTepuaibHOM MUpE. DJeMEHTapHbIE YaCTULBI U MTOJIS.
Macca, 3apsiz, COMH B APYrHe CBOHCTBA SIEMEHTAPHBIX BEIIECTB. SIApo U 3NeKTpoHHAs 000JI0UKa.
KBanToBrle yrcna. BomHOBas GyHKIMS U 3JIEKTPOHHAS IJIOTHOCTH B aTOME. ATOMHBIE OpOUTAIH.
[Mpuniun [aynsa. EMkocTs 35ekTpoHHBIX 000104eK. [IpaBuino XyHaa u mopsaoK 3aroHeHNs

ATOMHBIX opOuTanedl. [IprHIMT HaMMeHbBIIeH SHEPTHH.

3. CrpoeHHe 3IEKTPOHHBIX 000JI09eK aTOMOB 311eMeHTOB. [lonsaTne 3¢ dexTHBHOTO 3apsaa sapa
atoma. [IepuoANIHOCTD CTPOEHUS ANEKTPOHHBIX 0000ueK. [ToTeHanbl HOHU3AIMH U CPOJCTBO
K 2JIEKTPOHY aToMa. Paguycel aTOMOB HOHOB. DJIEKTPOOTPULATEILHOCTh AaTOMOB XMMUYECKUX
3JIEMEHTOB.

4. Ilepuonuueckuii 3axoH u [lepuoaudeckas CHCTEMa XMMHUYECKHX 3JIEMEHTOB B CBETE TEOPHUHU
CTPOEHUS aToMa.

1. Xumnaeckas cBsi3b. CTpoeHue Mosiekyll. [TpudauHbI 00pa30BaHUsT XUMUYECKOHW CBSI3H.
ITpupona xumudeckoil cBsa3u. Moiekyna Bogopoja u Metoasl ee onucanus. Meron BC u

ruOpuan3anys opouTanei.

2. BanentHoe cocrosinue atoma. KoBaneHTHasi CBSi3b B MHOT'OATOMHBIX MOJIEKYNIAX.
JloHOpHO-aK1LenTOpHOE B3auMoeiicTeie. HanpaBieHHOCTh U HACBIIIAEMOCTh XUMUYECKOH
KOBaJICHTHOM CBSI3U.

3. MexMoneKyaspHble B3aUMOAENHCTBUS. XUMUUECKasi CBSI3b U THUIbI KpUCTAIIOB. MoHHas
CBs13b. B3aumo1eficTBre MOHOB KPUCTAIITMYECKOHN pelIeTKU. DHEPrusi HOHHOM KPUCTaNTHYECKON

PELLIETKHY, BIUSHUE Pa3MepOB U 3apsiioB HoHOB. Cuiibl Ban-nep-Baanbca. OpueHTalMOHHOE,
WHAYKIMOHHOE U TUCTIEPCHOHHOE MEKMOJIEKYIIPHOE B3aUMOICHCTBHE.




4. OCHOBBI XUMHUYECKOH TEPMOJUHAMHIKH. DHEPTCTHUECKHE XaPAKTEPUCTHKH XUMHUIECKUX PEaKIUi.

ITepBoe Hauano TepmoanHaMuKH. IIpeBpaltieHre SJHEPTHH U PabOThl B XUMHUYECKUX MPOIECCAX.

Tepmoxumus. 3akoH ['ecca. PacdeTsl TEIUIOBBIX 9 GEKTOB peaKIUii.

5. Bropoe nHauano tepmoauHamuku. [lorsTue 06 >HTponHu. V3MeHeHHe SHTpONUH HpH (Ha30BBIX

Y XMMHUYECKHX NpeBpaleHusax. CaMonpou3BobHOE IpoTekanue peakuuid. Dueprus ['m66ca. Posib

SHTAJBITMHHOTO U SHTPOIMIHOTO (JaKTOPOB B OIPEJIETICHUH HAIIPABICHHS IIPOLIecca.

6. OCHOBBI XUMHIUYECKOH KHHETHKH. CKOPOCTh XUMHUYECKOH Peakiuu U (aKTOPHI e ONPEIeIoNIHne.

3aBUCHMOCTH CKOPOCTH PEAKIHH OT KOHIIEHTPALUH peareHToB. KuHeTHueckoe ypaBHEHHE PEaKI[HH.

ITpasuno Baut-T'odda. Koncranra ckopoctu peakiyuu. DHeprus aktuBauu. Kataius u kaTaanzaTopsl.

7. Xumudeckoe paBHOBecre. OOpaTtuMble 1 HeoOpaTHMBIE XUMHUYeckue peakiun. KoHcranTta

XHMHYECKOTO PaBHOBECHUS U €€ CBA3b ¢ 3Heprueit [mb6ca. CMmenieHne XUMIIECKOTO PaBHOBECHS

npu u3MeHeHnuu ycnosuil. [Ipunuun Jle-UlaTenbe.

8. OO6mye cBoiicTBa pacTBOPOB. PacTBOpBI Kak MHOTO KOMITIOHEHTHBIE CHCTEMBL. PacTBopuTens

U pacTBOpseMoe BemecTBo. PactBoprmMocTs. HackImeHHbBIe 1 HEHACHIIIIEHHBIE, [IEPECHIIICHHBIE,

pa30aBiIeHHBIE U KOHIIGHTPHPOBAHHbIE pacTBOPHIL. B3anMoeiicTBHe pacTBOPEHHOTO BEIIECTBA H

pacTBOPUTETSL..

9. PactBopb! HeanekTpoauToB. 3akoHbl Payns. JlaBieHue U cocTaB mapa Hal pacTBOPOM.

Kpucrammmsanus u xunesne pactsopa. Kprockonus u 30ymmockonus.

10. PacTBOpPBI 971€KTPOIUTOB. DIEKTPOIUTHUECKAS TUCCOLIMALIUS PACTBOPEHHBIX BEILECTB.

Teopus anexkrponurryeckoil aucconuanuu. KoHcranTa v creneHb AUCCOHUAIMH Cl1ab0To 3IIEKTPOINTA.

3akoH pazbasneHus OcBanba.

1. PacTBOPHI CHIIBHBIX 3EKTPOIUTOB. Kaxylmascs cTeneHb QUCCOIMAIMN CHIIBHOTO 3IIEKTPOIIUTA.

AXTHBHOCTb ¥ KO3 QUIMEHT aKTUBHOCTH. loHHOE npou3BeieHue Boibl. Bogopoublii n

THAPOKCHIIBHBIA TTOKa3aTenn. VIHIHKaTOpHL.

12. OKHUCIIUTENBHO-BOCCTAHOBUTENIBHBIE NIPOLECCH, KAK PEAKLMU TepeHoca AleKTpoHa. Okucaureny,
BOCCTaHOBUTENHU. THITBI OKUCIUTENIFHO-BOCCTAHOBUTENBHBIX peakiiii. KonuuecTBeHHbIE XapaKTePUCTHKH OKUCIUTENBHO-
BOCCTaHOBUTENBHBIX IIPOLECCOB.

13. DNeKTpOoJHbIE TOTEHIIHAIBI MEeTaUIOB. ['anpBaHNYeCKU 37IeMeHT. BogoponHbIi 351eKTpo.

YpaBHeHune DpHcTa. DNEeKTPOIN3 PACTBOPOB U PACILUIABOB. DIEKTPOIUTHIECKOE MOTyIEHHE METAILIOB.

OneKkTpoXUMuIecKas KOppo3usi METAIIIOB.

14. XapaKkTepHuCcTHKa KOOPAUHAIMOHHEIX COSMHEHNH, UX IONTydeHus, Kiaccudukarms. Kommiekcoobpasosarens n
nuraHabl. PaBHOBECHS B pacTBOpax KOOPAMHAIIMOHHBIX coenuHeHnH. HoMeHKIaTypa KOOpANHAIMOHHBIX COCIMHCHUH.
Xumudeckast CBsI3b B KOMIUIEKCHBIX COeUHEHUAX. [IprMeHeHne KOOpIMHAIIMOHHBIX COeIMHEHNH B HayKe 1 TEXHUKE.

15. Bogopon. Ilonoxenue B meprHoANYecKOi CHCTEME, METO/IbI OJTydeH s, (U3NUECKIE U XUMUUECKHE CBOWCTBA,
pUMEHEHHE BOJJOPO/a.

16. lamorensl. O0mast XapakTepHCTHKA, MOMydeHUe, (PU3MUecKue U XUMHUYecKne cBoiicTBa. CoeAnHEHNE TalOTEHOB C
BOJIOPOIOM, TONy4eHue, cBoiicTBa. CoeAMHEHHs TallOTeHOB ¢ KUCI0poaoM. IIpiMeHeHne raJoreHos.

17. Kucnopox. Cepa. O0miast XxapaKTepHCTHKA, CIIOCOOBI TOTydeHNs, (GU3NIECKIe U XUMHIYeckue cBoiicTBa. O30H, ero
NOJIy4eHHE, CTPOCHUE MOJIEKYII, CBOMCTBA U TpuMeHeHue. Bona. ®dusnueckue cpoiictsa. Ilepokcun Bogopoaa, CTpoeHue,
HoJy4deHHe, CBOiCTBa, mpuMeHeHne. CoeTMHEHHe cephl ¢ BOJOPOAOM, KHCIopoaoM. [IpumeHeHue cephl U ee COeANHEHHH.

18.  Asort. ®ocdop. Obmast xapaKTepUCTHKA, CIIOCOObI OJIydeH s, PU3UIECKUe U XUMHUUecKue cBolicTBa. CoeJMHEHHS a30Ta ¢
BOJIOPOIOM, CITOCOOHI ITOTydeHus, (PU3MIecKHe U XUMIUeckre cBoiicTBa. CoenuHeHHe a30Ta ¢ kucimoponoM. Comn
KHCIIOPOAOCOAep KAMNX KUCTIOT a30Ta. [IpuMeHeHune a30Ta u ero coequHeHuil. Bogopoansie coenunenus docdopa. Kucnopoausre
coeaunenus pochopa. Docharsl. [Ipumenerne Gochopa u €ro CoeMHEHHUHN.

19. VYraepon. OOmiast XxapakTepUCTHKa, HAXOXKICHHE B IPHPOJIe. AJIOTponHbIe Moaudukanuu. CrocoObl OMYdeHHUS,
(u3mUecKue 1 XMMUUECKUE CBOMCTBA. BoOpoAHbIE COeANHEHNS, KUCIOPOIHBIE COSTMHEHHNS, KHCIOPOI0COAEPKAIINE KUCIOTH
ux conu. IIpuMeHeHue yrineposaa v ero coeAMHEHU.

20.  s-merayutsl | u 11 rpynm. [onosxenue B mepuoandeckoil cucteme, o0Ias XapaKTepUCTHKA, METOIbI oTyueHus. dusndeckue
M XMMHYEcKre cBOHCTBA. OKCHIBI, THAPOKCHIBI, UX KJIACCH(HKAIII, CIIOCOOBI ITOydeHuUs 1 cBocTBa. [IpumeHeHne.

21. p-meramns! 111, IV rpynn. OOmas xapakTepucTuka 1eMeHToB. HaxoxaeHue B mpupose, crocoOsl MOTydeHus,
(u3nueckue U XuMuueckue ceoiictsa. [Ipumenenue.

22. d - merayutel. IV u V rpymmn. O0mas xapakTepucTHKa 3JICMEHTOB, HAXOXKICHUE B TIPUPOJIE U NodydeHne. OKCHIIBI,
rugpokcunsl. Ilpumenenue.

23. d - meramuel VI, VII rpynn. OOmiast XxapakTepuCTHKA 3JIEMEHTOB, HAX0XKIEHHE B MIPUPOJE U monydeHue. OKcupl,
ruapokcusl. [Ipumenenne.

24. Meramel ceMelcTBa kenesa, iaTHHBI O0MIas XapaKTepuCTHKA IEMEHTOB, HAXOXK/ICHHE B IPUPOAE M IIOJTydeHHUE.
Uyrys u ctans. OKCUABL, THAPOKCUABL, COSUHEHUS METAJIOB CeMeCTBa XxKele3a, INTaTHHEL [IpuMeHenue.

25. IMoarpynna meau. O6mas XxapakTepHCTHKA 3JIEMEHTOB, HaX0XKIEHHE B Mpupoje U nomxydeHre. OKCUAbI, THIPOKCUIBI.
[TpumeHeHUe 3JIEMEHTOB TTOATPYIIIIH ME/IH.

26. IMoarpynma muaka. OOImIas XxapakTepUCTHKa JIEMEHTOB, HAXOXKICHNUE B IPUPOAE U mosrydeHne. OKCHIBI, THAPOKCHIBL.
IIpumeHeHne 31eMeHTOB MOATPYIIIbI IIMHKA.

27. Jlantannael. AktuHnAbL. OOIIast XapaKTepUCTHKA 3JIEMEHTOB, HAXOX/ICHHE B NpUpPoJe U noiydeHne. OKCusl,

rugpokcunsl. Ilpumenenue.

5.2. IlepeyeHb MMCbMEHHBIX PadOT, BHINOJIHIEMbIX 10 AUCHUILIMHE (MoaymI0, npakTuke, HUP) - acce, pedepaTsl,
NPAKTHYECKHE M PacueTHO-rpaduIecKne padoThl, KYPCOBbIE€ PA0OTHI MJIH IPOEKThI, 0TYETHI 0 npakTuke wian HUP u ap.

Kontpombhbie padboThl Nel 1 Ne2 BrImomHsrOTCA 32 1 11 2 ceMecTp, SBIAIOTCS AOMYCKOM K cjade 3a4eTa U 3K3aMeHa.
Kontponsnas pabdora Ne 1(TIK - 1.5; VK - 6.1) 3a 1 cemecTp BBINONHACTCS Ha COHOBE METOMMYECKUX yKa3aHMUI.




Kaxaplil CTyfneHT BBINONHIET BapuUaHT 3aJaHUi, 0003HAUCHHBIN AByMS TOCIETHUMHE I(paMu HOMepa 3a4eTHOH
KHIKKH (1agpa).

BapnaHTEI KOHTPOJIBHBIX 3aaHUi IpUBeAeHE B ydeOHOM m3manmu lllnmanoswa W.JI. Xumua. Meromimdaeckue
yKa3aHus, IPpOrpamMmMa, pellieHre TUIIOBBIX 3aa4 U KOHTPOJIbHBIE 3alaHusl Ul CTy[AEHTOB-3a04HUKOB. — M.: Beicias mxona, 2003.

Xumusi - 1 KOHTpONBHAs paboTa
KontponeHast paboTta Nel BKiIFogaeT mecTHAALATh 3aJaHUI U3 COOTBETCTBYIONIETO BapHAHTA.
3amanne 1 — OcHOBHBIE 3aKOHBI U MOHATHS XUMUHN - NoNo 1-20.
3ananue 2 — Ctpoenue atoma- NeNe 21-40.
3ananue 3 — [lepuoauueckas cucrema 3meMeHTOB - NeNo 41-60.
3amanne 4 — Xumnueckas cBsi3b - NeNe 61-80.
3anmanue 5 — DHepreTHKa XUMHYecKUX mpoueccos - NeNe 81-100.
3ananue 6 — Xumuueckoe cpoactBo - NeNe 101-120.
3ananue 7 — XuMuyeckas KWHETHKa U paBHOBecue - NoNe 121-140.
3aganue 8 — CrocoObl BEIpaXKeHUsI KOHLIEHTPAIK pacTBOPoB - NeNe 141-160.
3ananue 9 — CroiictBa pactBopos - NeNe 161-180.
3amanue 10 — MoHHO-MONEKYIsipHbIe peakimu oomMeHa - NeNe 181-200.
3ananue 11 — I'maponus coneit - NeNe 201-220.
3ananue 12 — OKHCAUTENEHO-BOCCTAHOBUTEIbHBIE peakiuy - NoNe221-240.
3ananue 13 — Dnexrpoansie noreHanbsl u JJ[C - NoNe 241-260.
3ananue 14 — Dnexrponus - NeNe 261-280.
3aganue 15 — Kopposus meramnos - NeNe 281-300.
3ananne 16 — Kommiekcuele coenrnenus — NeNe 301-320.

W3zydenne kypca ciemyeT HAYMHATE C IPOPaOOTKH TEOPETHIECKOTO MaTepraa 1o HHPOPMAIIMOHHBIM HCTOYHUKAM: KOHCTICKTHI
JIeKIUH, yueOHHK (B KaueCcTBE OCHOBHOTO pekoMeH1oBaHo yueOHoe nocobue H.I' Kopxykoa «O01mas 1 Heopranudeckast XuMush) -
M.::MUCHUC-UH®DPA-M, 2004).

1. Ilepas Tema «OcHOBHBIE 3aKOHBI U TOHATUA XuUMUKM». U3yuute 1.1, §§ 1.1-1.4 u ycBoiiTe OCHOBHBIE MOHATHS —
aToM, MOJIEKYIIa, MOH, MOJIb, 3KBUBAJICHT, aOCOIIOTHAS U OTHOCUTEIbHAS aTOMHAs Macca, aOCONIFOTHAS U OTHOCUTEIIbHAS
MOJIEKYISIpHAs Macca, MOJISIpHask Macca; OCHOBHbBIE CTEXHOMETPUYECKHE 3aKOHBI XMMHUH — 3aKOH COXPaHEHUs MacChl, 3aKOH
TIOCTOSTHCTBA COCTaBa BEIIIECTBA, 3aKOH ABOTaIpo, 3aKOH 3KBHBAIEHTOB. O3HAKOMBTECH C pEIICHIEM THIIOBBIX 3a/1a4 0 TAHHOH
TeMe B 3aKJIIOUYeHHe TII.1 1 B mpuMepax Meroaudeckux ykasaHuil (ctp. 15-19) n mocie 3Toro npucTynaite K BBIIOTHCHUIO
nepBoro 3afganus K.p. (NeNe 1-20).

2. «Ctpoenue atoma u [lepuonnyeckas cucreMa XUMUYECKHX 3JIEMEHTOBY - L7, §§ 7.1-7.5. 3yunre KBAaHTOBO-
MEXaHNYECKYI0 MOJIENTb aTOMA, MIEKTPOHHOE CTPOCHHE aTOMa, KBAaHTOBBIE YHCIA, YACHUTE IPHHIIHITHI 3aII0JTHEHHUS ATOMHBIX
opOuTaneit anekTpoHamMu (IPUHIKI HaUMeHblIel sHeprun, npurnun [aymu, npasuno I'yaaa, npasuno KiedkoBCKoro).

Omnpenenyre NPUUUHBI NEPUOAUIHOCTH CBOMCTB JIEMEHTOB (aTOMHBII paaiyc, JHEPTUS HOHU3ALNH, CPOJCTBO K 2JIEKTPOHY,
ANIEKTPOOTPHUIATENIFHOCTE) U YACHUTE CMBIC [leprnoamyeckoro 3akoHa. BHUMaTensHO pa3depuTe pemeHus 3a1aHuii K T1.7, a
Takke MpuMepsl Meroauuecknx ykasanui (ctp. 21-25 u 28-30). BrmonauTe KOHTPONBHBIC 3aHaHus 10 faHHOH Teme (NeNe 21-40
u 41-60).

3. «XuMuYeckas CBsi3b U CTPOCHHE MOJIEKYI» - . 8, §§ 8.1-8.3. VscHUTE OCHOBHBIE XapaKTEPUCTUKU M MEXaHU3MBI
00pa3zoBaHUs KOBAJICHTHOM, HOHHOM, METAJUTIYECKOH CBs3eil. Pa3bepuTech B CYITHOCTH METOIOB ONMCAHUS XUMIYECKOH CBS3H:
MEeTO/a BaJIGHTHBIX CBsI3el U METOAa MOJIEKYISIpHBIX opOuTaneii (pa36op mpumepa 3 , ctp.34 MeToauIecKHX yka3aHHU ITOMOXKET
Bawm B 3TOM). Ecniu Teopernueckuii MaTepuan u3ydeH, BHITOJIHUTE KOHTpoJibHOE 3a1anne (NeNe 62-80).

4. «DHepreTKa XMMHYECKUX IpoieccoB» - M. 2 §§ 2.1-2.4 u «Xumuyeckoe cpoactBo» - 1.3, §§ 3.1-3.6. dua
BBIIIOJTHEHHSI KOHTPOIBHBIX 3agaHuid (NeNe 8§1-100, 101-120) u3yunte OCHOBHBIE TOHATHS TEPMOJIMHAMUKH: CUCTEMA 1
KJaccu(UKaIMs CUCTEM, BHYTPEHHSS SHEPIUs, SHTAJIBIHS, SHTPOIHs, cBOOOAHAast sHeprusi [ nb0ca, sHTanbIus 00pa3oBaHus
XMMHUYECKUX COETUHEHHH, CTaHAApPTHOE COCTOsIHUE. TepMOXMMUUECKHe pacueThl OCHOBaHBI Ha 3aKOHE ['ecca M CIEICTBUSX U3
3aKOH4, TI03TOMY CIIETyeT YICHUTD NX CMBICIT; IIOHATh H3MCHEHHNE OCHOBHBIX ITAPaMETPOB CHCTEMBI ITPH XUMUIECKUX
HpPEeBPAICHUX, YCIOBUS CAMOIPOU3BOIBHOTO MPOTEKAHUS XUMHUECKUX IPOIECCOB.

5. «XuMHUecKas KHHETHKA U paBHOBecue». M3yuute rnaBy 4, §§ 4.1-4.5. O3HaKOMbTECh C OCHOBHBIMHU TIOJIOKCHUSIMU H
3aKOHAMH XMMHUYECKOH KHHEeTHKH. Pa3beprurech, 4T0 MOHUMAIOT O] CKOPOCTHIO XUMHYECKON PEaKIIUH, YeM OIIPEACIIeTCS
CKOPOCTBh B TOMOTCHHBIX U T€TEPOTCHHBIX IIpolieccax. BBIICHUTE, KaKuM 00pa3oM Ha CKOPOCTh XUMHYECKON PEaKIUH BIUSIOT
KOHLIEHTpAI[Hs PearupyrouX BeIecTB, TeMIIepaTypa, KaTalu3aTop, IPUPoia PearnpyolluX BEMIeCTB U YSICHUTE 3aKOH
JeHCTBYIOIMX Macc, npasuio Bant-T'odda, mexanusm aeiicTust karanusaropa. B pasnene « Xumuueckoe paBHOBECHE» BaXKHO
TIOHATH IPU3HAKN XMMHUYECKOTO PAaBHOBECHS M BIUSAHNE (PaKTOPOB, CMEIIAIOIINX PABHOBECHE B CTOPOHY NPSIMO FITH 0OpaTHOH
peakuuii, 1.e. geiicreue npunuuna Jle-Ilarense.

6. «OO01IHMe CBOWCTBAa pacTBOPOB» - TI. 5, §§ 5.1-5.4. Ilpexne, yeM NPUCTYNATh K BBIMOJHEHUIO KOHTPOJBHBIX 3aTaHUH
CIIeITyeT N3y9UTh TeopeTHuecknii MaTepuai (§§ 5.1-5.2) — moHATH, 4TO HAa3BIBAIOT PACTBOPOM, KaK IPOUCXOIHT ITPOIIECC
pacTBOPEHHS BEIIECTBA, U3yIUTh YCIOBHSA (TEMIIepaTypa, JaBcHNe), BIUSIONIIE Ha IIPOIECC PACTBOPEHHUS BEIIECTB, HAXOISAIIIXCS
B pa3HOM arperaTHoM cocTossHuH. 3ananust NeNe 141-160 - Ha pacueTsl KOHLIEHTPALUU pacTBOPOB. [is perieHus JaHHbIX 33134
HE00XO0MMO MOHSTH, YTO IIOHUMAIOT 1101 KOHIIEHTPaLUel pacTBOpa U KaKKe CII0COObI BBIPA)KCHHUSI KOHIIEHTPAIUH UCIIONIB3YIOT.

Bce ¢opMynsr a7t pacdeToB KOHIEHTPAINH AaHBI B JIEKITHH 110 TaHHOW TeMe. B BEITOTHeHNN 3a1aHAil TOMOTYT IPHMEPHI
pelIeHns TUIOBBIX 3a1a4 BT 5.

7. NeNe 161-180 — 3apganust mo teme «CBoiicTBa pacTBopoBy». U3zyuute §§ 5.3-5.4, onpenenure, Kakue CBOMCTBa OTHOCAT
K 0OIIMM (KOJIJTMTaTHBHBIM) CBOMCTBaM PAacTBOPOB M OTUETO OHHM 3aBHCHT; YSICHHUTE, B YeM 3aKIIFOYAETCS CMBICT 3aKOHA Payis,
CIIC/ICTBHS U3 3aKOHA.

8. «PacTBOpBI MEKTPONIUTOBY - TII. 6., §§ 6.1-6.6. IIpexxae Bcero, cieayer pa3o0paTh BOMPOC O TOM, YTO MOHUMAIOT MOJ




JMEKTPOIUTHUECKON AUCCOLMANINEH, KaKHe BEIIeCTBa JUCCOIUUPYIOT Ha HOHBI, KAKYIO POJIb BEITOIHSAIOT MOJIEKY/IBI BOJBI TIPH
JICCOIMAIMH BELIECTB C HOHHOI, KOBaJCHTHOW IOJIIPHOU CBA3AME. TeOpeTHYECKUi MaTepHall Imo 3TOH TeMe BKJIF0YAeT B ceOs
TakKe MMOHATHE O CHIBHOM U C1a00M AIIEKTPOJIUTE, KOTOPOE OCHOBAHO HA MOHATHY CTENECHH JUCCOIMAINH; TS CI1aboro
3JIEKTPOJINTA IPUMEHUMO ITOHATHE KOHCTAHTHI AUCCONMANINH; BAXKHO MOHATH CMBICII 3aKOHA pa30asieHns OCTBaNbaa, KOTOPBIHA
MOKa3bIBAET 3aBUCUMOCTD CTETIEHU AUCCOLHUAINN OT KOHLIEHTPAIHH.

BeimonHss koHTposibHbIC 3aanust NeNe 181-200, HEOOXOIUMO HCIOIB30BATH TAOJIHUILY PACTBOPUMOCTH, KOTOPAs
TIOMOXET IIPH HAITMCAHUN YPABHEHUH peakIuii HOHHOTO OOMeHa.

9. 3amanus NeNe 201-220 ma rugponus coneit. I[Ipexxae Bcero, HEOOXOAUMO MOHATH CMBICH THAPOJIN3A, ONPEAEIUTH
COJIM, KOTOPBIE CLIOCOOHBI MMOABEPraThCsl TUAPOIU3Y, OHATh, KaK UAET T'MAPOJIM3 IO KaTHOHY U aHUOHY. IIpu Hanucanuu
YpaBHEHHUH THAPOIJIN3a CIIEAyeT IIOMHUTD, YTO THAPOJIH3 MHOTO3aPsTHBIX KATHOHOB U aHHOHOB IIPOTEKAET CTYNEHYATO U B
OCHOBHOM II0 TIEPBOH CTYIIEHU. A Tak KaK THAPOJIH3 MPOLecc 00paTUMBIA, MOKHO CMEIaTh PaBHOBECHE B CTOPOHY IPSIMOH MITH
00paTHOM peakLny, UCTIONb3YA pa3iuuHbIe yenoBus (cM. npuniun Jle-Illarense).

10. «OKHCIUTENHEHO-BOCCTAHOBUTENBHBIE peakuun» - 171.9, §§ 9.1-9.6. OcHOBHOE MOHATHE B JAHHOW TeME — «CTENEHb
OKWCIICHHS, €€ N3MCHEHHE B Pe3yIbTaTe OKUCIUTEIFHO-BOCCTAHOBUTENIFHON PEAKIINN Y OKUCITHTENS, Y BOCCTAHOBHTEIS. J[imst
COCTaBJICHHS YPaBHEHUH OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX PEaKInil yCBOUTH METOM AIIEKTPOHHOTO OanaHca, ¢ IOMOIIBI0
KOTOPOTO MOAOHUPAIOT KOAP(UIIMEHTHI B TAKUX YPaBHCHUSX.

Kontponsnsle 3aganus NeNe 221-240 noMoryT B yCBOGHHU 1aHHOU TEMBI.

11. Paznen «OneKTpoXuMuUs» COCTOUT U3 3 yacTeil — rajlbBaHUUECKUN AJIEMEHT, 3JIEKTPOJIU3 U KOPPO3UsS METAIIOB.

CraHAapTHbIE 3JIEKTPOHBIE MOTEHIHAIBI, YCTPOWCTBO M paboTa ralbBAaHMYECKOTO JeMEHTa paccMaTpuBaroTcs B 1.1l
§§ 11.1-11.4. Xumuueckue npouecchl, IpOTEKAIOIIHe MPH 3apsIKe U pa3psaaKe aKKyMyJIsTopa MpeajiaraeTcsi u3yduTh B 11.38 §

38.4 yueOnuka I'muaka H.JI. O6mias xumus. — M.: UaTerpan-IIpecc, 2006. Kortponsasie 3amanns NeNe 241-260 BBIIOTHSIOTCS C
HIpUMEHEHHEM TaOIHIbl CTAaHJAPTHBIX JIEKTPOIHBIX MOTEHI[NATIOB METAIIIOB.

Teopernyeckuil MaTeprai Mo TeMe «IIEKTPOJIM3» paccMaTpuBaercs B ydeOHuke «Oomas xumus» [muaka HJL 9 §
9.5-9.7. Ilpu ero n3zy4eHnHu 0OPaTUTH BHUMAaHHE HA MPOIIECCH BOCCTAHOBIICHHS, TIPOTEKAIOIINE HAa KaTOIE M OKHCIICHUS — Ha aHOJIES,
TIOHSTH, BOCCTAHOBJICHHE KaKUX OKUCIIHTENICH IIPOTEKAEeT JIerde Ha KaTo/Ie U KaKHe BEIIeCTBA pa3psHKAIOTCS Jierde Ha aHOJIe.
IIpumMepbl pacyeTHBIX 3a/1a4 ¢ peIeHUsIMU npuBeaeHbl B Mertonnueckux ykazanusx (Ilumanosuu M.J1.). Pacyers! no 3akoHam
®dapajiest 1 MPOLECCHI MTPH AIEKTPOJIN3E PACTBOPOB AJIEKTPOJIMTOB BKIFOUECHBI B KOHTPOJIbHBIC 3aaHust NoNe 261-280.

NeNe 281-300 BKIFOHAOT 3aaHMS 110 KOPPO3UM MeTainioB. Pa3oupas nanuyro temy (Tim.11, § 11.2 u yueOHuK «O0mas
xumus» Imuaka HJL, 138 § 38.5), obparure BHUMaHUE HAa BUBI KOPPO3HUHU, OCOOCHHO MOAPOOHO U3YIUTE MPOIIECCHI
ANEKTPOXUMHUYECKON KOPPO3HH B KHCIION Cpelie ¥ B aTMochepe.

12. «KomrekcHsle coequaenus» 1. 12, §§ 12.1-12.6. Ilpexae yeM BBINOTHATH KOHTpOJbHBIC 3afanust NeNe 301-320,
HE0OXO0ANMO TTO3HAKOMHTECS C OCHOBHBIMHE MOJ0KEHUSAMH KOOPAHMHAIIMOHHON TEOPHH, TOHATH U3 YETO COCTOSAT KOMIIJICKCHEIC
COEIMHEHHS, YeM ONPEAEISIETCS] KOOPAMHAIMOHHOE YUCII0, KaKHe YACTULIBI SIBJISIIOTCS KOMIUIEKCOO0pa30BaTeIsIMU, KaKue —
JIUraHJaMH.

ITpu BEIMOTHEHHH KOHTPOJBHBIX Pab0OT HEOOXOAUMO COOMIONATh CIEAYIOIIUe TPeOOBaHHS:

L. Ha TuTynpHOM J1MCTE HYXKHO yKa3aThb HOMEP KOHTPOJIbHOHW pabOThl, HANMEHOBAHUE JUCLUILIMHBI, (AMUINIO U
MHHIHAJIBI CTYACHTa, HOMEp TPYIITEL, HOMEp BapHaHTa, (haMIINI0 1 HHUIMAIEI PEIICH3CHTA.

2. KonTponsHyI0 paboTy ClieqyeT BBHIOIHATH aKKypaTHO, OCTaBIISAA MOJS AT 3aMEYAHUH PEIeH3eHTa Pa3sMepoM 5 cM.
3. VYcnoBue 3a1a4n MepenuchIBaTh MOJHOCTHIO.

4. [pu penreHny 3ana4 UCIIOIb3yeMble (OPMYIBI JOJKHBI COIPOBOXKIATHCS MOSICHEHUSAMH, B TOSICHEHUSIX HEOOXOIMMO
yKa3aTh T€ OCHOBHBIEC 3aKOHBI M (POPMYITBEI, HA KOTOPBIX 0a3MpyeTcs pelIeHne JTaHHOH 3a1aqi, IPUBOANUTE BEIBOI (GOPMYII.

5. C 4UCTIOBBIMH 3HAUCHUSMH YKA3bIBAIOTCS CIUHUIEI U3MEPEHHUS.

6. KoHCTaHTBI BeNUUUH U ApYrHe CHpaBOYHbIEC JaHHbIE BHIOMPAIOTCS M3 TaOIHIL.

KontponsHas pabota Ne 2 (IIK - 1.5; YK - 6.1) BeimosiHsieTcst 10 OTAECTBHOMY 33JaHHIO U BKJIIOYAET B ce0sl MPOBEPKY 3HAHU IO
XMMHU JIEMEHTOB U 00IIEeH XHUMHH.

XuMus 37IEMEHTOB H3ydaeTcs 1o o0IeMy IJIaHy: CTPOGHHE aTOMOB 3JIEMEHTOB OHOIT MOATPYIIIBI (CXOACTBO U pa3lIdiue) B
3aBHCUMOCTH OT IIOJIOKEHHUS 3JIEMEHTOB B IIEPUOAUYECKOH CUCTEME, HAXOKACHUE B IIPUPOJIE, N10JIy4eHHE, IPUMEHEHHE, CBOMCTBA.
Bakneiimme coennHeHNs (OKCHIBI, THAPOKCHIB), X KHCIOTHO-OCHOBHBIE M OKHCIIUTEIEHO-BOCCTAHOBHTEIILHBIE CBOMCTBA.

KonTponsnas Ne 2
CBOMCTBA METAJNIOB M UX COCIMHCHUM.
1. OnumuTe pacpoCTPaHEHHOCTh B MPUPOJIE dIeMeHTa (TI0 BapHaHTaM), Ha30BUTE OCHOBHBIC MHUHEPAIIbI, paCCUUTANTE
MacCOBYIO JIOJIIO 3JIEMEHTAa B 3TUX MUHEpasaX, cefaiiTe BBIBOIBI O COAEPKAHUHU dJIEMEHTA B PAa3IMUHBIX MUHEPAILHBIX MOPOIAX.
No BapuaHTa 3a1aHHbIl XUMUYECKHI DJIEMEHT

Hatpuit

Kannuii

Kanpiumii

Bapuii

ATIOMUHHI

OmoBo

CBuHeIL

Keneso

Huxens
0 Menb
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2. Hanumure ypaBHEHUST XUMHUYECKUX U 3JCKTPOXUMHYECKUX MPOIECCOB, XaPaKTEPUIYIOIIUX CIIOCOOBI MOJydCHHS
3a/IaHHBIX METAJJIOB (IO BapUaHTaM):
No Bapuanra 3amaHHbIil METaIT
Harpuii
Kammit
Kanpimii
Bapuit
ATIOMUHMN
OmnoBo
Caunert
Keneso
Hukenb
0 Menp

— O 00 1O W A~ WK =

3. I/I3B€CTHO, 4TO MHOI'ME€ MCTaJlJIbl 06p3.3y}0T pAAbI COCJIMHEHUH C pa3H0171 CTCIICHBIO OKHUCJICHUA. I[J'IH 3aJIaHHOI0 METajijia
(HO BapHaHTaM) HAIMAIIUTC 3JICKTPOHHYIO (bOpMyJ'Iy aToMa, OIpeaACINTEC BCC BO3SMOKHBIC CTCTICHU OKHCIICHUSA, COCTaBbTC (bOpMyJ'ILI
OKCHUIOB U TUAPOKCHUIOB B OTUX CTCIICHAX OKUCIJICHUA. Kakos XapaKTep dTUX COGHHHGHHﬁ? Kak n3mMeHsr0Tcss KHCIIOTHO-OCHOBHBIC
CBOMCTBa COCI[I/IHCHI/lﬁ OJHOI'0 U TOI'O K€ JJIEMEHTA C YBEJIMYCHUEM CTCIICHU OKHCIIeHUs? HpO}IBH}I}OT JIK 3TU COCAUHCHUSA
OKHCIIUTEIbHO-BOCCTAHOBUTEIIbHBIE CBOMCTBA? OTBET MOATBCPANUTE YPABHCHUAMU peaKuHﬁ.

Ne Bapuanra 3anaHHBII MeTasl

1 Xpom

2 Mapranery

3 Bananuii

4 Pryrp

5 Bonbdpam

6 OnoBo

7 CauHen

8 Keneso

9 Huxens

10 Menb

4. CocraBbTe ypaBHEHHUsS] XUMUYECKUX peakUuii, 6maronaps KOTOPHIM MOYKHO OCYILIECTBUTH LEMOYKY MPEBpPAIICHHIA:

No Bapuanra Ierouka npeBpaleHmit

1 Hartpuit — nepokcun HaTpus — KapOOHAT HATPHUSI — THAPOKCHI HATPHA

2 Marnwuii — OKCHJ MarHusi — TUAPOKCU MarHusi — KapOOHAT MarHusi — OKCHJI MarHus

3 ANIOMUHUN — THIPOKCHU] ATIOMUHUS — TETParuIpoKCOATIOMUHAT HATPUS — TUAPOKCUT ATFOMUHUS

4 OmnoBo — xnopun oosa (IV) — oJ0BSHHAsI KACIIOTa — CTaHAT HATPHS

5 OnoBo — onoBsiHHAs KHCIOTa — okcun ojosa (IV) - omoBo

6 Kenezo — xnopup xeneza (II) — cynsdar xeneza (III) — runpokeun xenesa (III) — oxcun xeneza (111)

7 Ilepmanranar kanus — okcu Mapranna (IV) — mapranen — xynopua Mapranna (I1) — ruapokcun mapranna (I1)

8 Xpomar kanus — quxpomMat kKanus — cynbdat xpoma (III) — rugpoxena xpoma (III) — oxenn xpoma (I11)

9 Juxpomat ammoHus - oxcua xpoma (III) — xpom — xmopun xpoma (III) — xpomat xamus

10 Kanpiuii — rugpoKCU KalbIus — KapOOHAT KaJbIHs — THAPOKAPOOHAT KaIbIIHs

5. Pemmre 3amady Ha cMech METAaUIOB (IIO BapHaHTaM).

Ne Bapuanra 3agaua

1 CMmeck Menn u amoMuHUS Maccoit 20 r oOpaboTanu 96 %-HbBIM PacTBOPOM a30THOW KHCIIOTHI, IPH 3TOM BBIICITHIOCH
8,96 nraza (H. y.). OnpenenuTh MacCOBYIO JTOJIO ATFOMUHHS B CMECH.

2 CMmech Menu u 1uHKa Maccoi 10 T 06paboTanu KOHIEHTPHPOBAHHBIM PacTBOPOM Imenoun. [Ipu 3ToM BeLIETHIOCH 2,24 1
rasza (H.y.). Berancnure MaccoByro 10J10 IIMHKA B UICXOJHON cMecH

3 CMech MarHusl M OKCHJa MarHusi Maccoi 6,4 r o6paboTaiy T0CTaTOYHBIM KOJIMYECTBOM Pa30aBICHHON CEPHOH KHUCIIOTHI.
IIpu aToMm BEIENMIIOCH 2,24 11 Ta3a (H.y.). HaliTi MaccoByrO JOJTI0 MarHus B CMECH.

4 [Ipu peficTBUM cMecH MOPOILIKOB Kefie3a U IMHKa Maccoi 9,3 T Ha u30kITOK pacTBopa xnopuaa Meau (1) o6pazoBanoch
9,6 r Menu. Onpenenure cCocTaB UCXOTHON CMECH.

5 Kakast macca 20%-HOTO pacTBOpa COJSTHOM KHCIOTHI MOTpeOyeTcst U TOTHOTO pacTBopeHus 20 T cMecH IUHKA C
OKCHJIOM IIMHKA, €CIIH IIPH ATOM BBLAETHICSA Bogopol oobeMom 4,48 11 (H.y.)?

6 CMech IIMHKA U OKCHIa IIMHKa Maccoi 3,08 r pacTBopwin B pa30aBiIeHHOH cepHOi kucnote. [lonydnnu cynbgpar nuHKa
Maccoii 6,44 r. Beraucianre MaccoByrO JI0JIIO IIMHKA B UCXOHOW CMECH.

7 [Ipu pacTBOpeHnu B pa3daBieHHOW a30THOW KuchoTe 3,04 T cMecH jkene3a U Meau Beigensiercs: okcup azota (I1)
o6vemom 0,896 11 (H.y.). Onpenenure cocTaB HCXOJHOH CMECH.

8 IIpu pactBopenuu 1,11 r cMecH xene3HbIX M alIOMHUHHUEBBIX ONMWIOK B 16%-HOM pacTBope coisiHoM kucnotsl (p = 1,09

/M) BeIeniiiock 0,672 11 Bogopona (H.y.). Haiimure MaccoBblie 10JTH METANIOB B CMECH U OTIPEIEINTe 00beM N3PacX0JOBAaHHOM
COJITHOM KUCIIOTBL.

9 ITpu pactBopenuu 27,2 r cmecH kene3a u okcuaa kenes3a (II) B cepHoil kucnore u BelapuBaHUHM PAacTBOpa JOCyXa
obpasoBainock 111,2 rkene3Horo Kkynopoca — renrarujpata cyibghara xenesa (11). Onpeaenure KOJTMYSCTBEHHBIH COCTaB

UCXOJIHOU CMECH.

10 [Tpu B3aumopeiicTBUM Kese3a Maccoil 28 T ¢ xyopom obpaszoBanack cMeck xjopunos xene3a (II) u (II) maccoit 77,7 T.




Brrunciute macey xiopupa xkenesa (I11) B momyuenHoit cmecu.
CBoiicTBa HEMETAJUIOB U UX COCTUHEHUN

1. OnumuTe pacupoCTpaHEHHOCTh B MPUPOJE dJIeMeHTa (0 BapHaHTaM), HA30BUTE€ OCHOBHbIE MUHEPAJIB! (MM CBOOOTHYIO
(opmy), paccuuTaiiTe MaccoByIO JJOJIIO JIEMEHTA B 9TUX MUHEpaJlaxX, CJeIaiTe BEIBOIBI O COJCPKaHUH 3JIEMEHTa B Pa3IMYHBIX
MHHEpaIBHBIX Topoax. KopoTko oxapakTepusyiiTe 3HaAYEHIE TaHHOTO 3JIEMEHTa B TIPHPOJIC M B TEXHUKE.
Neo Bapuanra 3amaHHbIii XUMUYECKHH DJIEMEHT

Xinop

Bbpom

Hon

Bonopon

Kucnopon

Asort

Cepa

dochop

Kpemunit
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2. HanunmuTe ypaBHEHUS] XUMHYECKUX HIIHM 3JIEKTPOXUMHYECKHX MPOLIECCOB, OXapaKTepPHU3yiTe yCIOBHsS MX MPOTEKaHuU,
WILTIOCTPHPYIOIINX CIIOCOOBI TIOTy9IeHHs 3aITaHHBIX BEIIECTB (T10 BApHAHTAM):
Ne Bapuanra 3agaHHOE BEIECTBO

ConsiHas KHCIOTa

CepHas Kuciora

Kanuesas cenurpa

AMMmuax

AMMunadHas cenuTpa

A30THas Kuciora

dTop

Xinop

Von
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3. V3BecTHO, 9YTO MHOTHE HEMETaIUIBl 00pa3yloT Psiibl COCOMHEHUI C pa3HOl CTeneHblo OKUCiIeHHs. [ 3amaHHOTO
HeMeTaiia (110 BapraHTaM) HAITHIINTE JIEKTPOHHYIO (OPMYITy aTOMa, OTIPEACIUTE BCE BO3MOXKHBIE CTCTICHH OKUCICHHS,
cocTaBbTe (GOPMYIBI OKCUAOB M THAPOKCHIOB B 9THX CTENeHs X okucaeHus. KakoB xapaktep oTux coenuHeHnit? Kak n3mMeHstoTcs
KHUCJIOTHO-OCHOBHBIE CBOICTBA COEIMHEHUH OHOTO U TOTO K€ JIEMEHTA C YBEJIMUEHHEM CTeleHn okucneHus? [IposBisior nu 3tu
COEZIMHEHMS] OKUCIUTENbHO-BOCCTAaHOBUTENbHbIE CBOMCTBA? OTBET NOATBEPAUTE YPABHEHUSIMH PEAKIIMMI.
Ne papuanra 3anaHHBII HEMETAII
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4. CocraBbTe ypaBHEHHUs] XUMUYECKHX PeaKUii, Onarogapss KOTOPbIM MOKHO OCYIIECTBUTh LIEMOYKY MpPEBpAICHUIH:
Ne Bapuanra Ienouka mpeBpaleHnit
HaTpuil — nepokcun HaTpus — KUCIOPOJ — MEPOKCU BOAOPOLA
kapOoHat mMarausi — okcup yraepona (IV) — okeua yrnepoaa (II) - Bona
TUAPOKCH]] alIOMUHHS — BOJA — MEPOKCUJ BOAOPOJA - KUCIOPOJ
Xnop — xmopua onosa (IV) — XJ0p — THIOXJIOPU HATPUS
XJIOpUT HATpUS — XIOPUI HATPUS — XIIOP — XJIOpUA Opoma
I7102L — WoaHas KUciIoTa — HoA — Moau HaTpUs
Kpemuuii — cunukar mMaraus — cuiial — okcua kpemuust (IV)
Oxcun xpemuns (IV) — xmopun kpemuns (IV) — xpeMHMI — cUnUKaT HATPHUSA — KPEMHHEBasi KHCIIOTa
Cynbdup xemne3a - CEpoBOJOPOJ — cepa — CEPHUCTHIN Ta3
0 Cynbua nuHKa — cepoBOAOpo — cyiab(uI HaTpust — cyab(uI CBUHLA
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5. Pemmre 3amauy (10 BapHaHTaMm).

No BapuanTa 3agaua

1 B mupabunurte, noosiBaecMoM B 3anuBe Kapa-boras-T'on, conepxxutcst 44% cynbdara Hatpus u 56%
KPUCTAILTM3AIIMOHHON BOBI. BEIBEIUTE HA OCHOBAHHMH ITHUX JAHHBIX POpPMYITy MUpadbuiauTa. PaccunTaiite copepskaHue cepbl B
HEM.




2 B 10 1 Bogs! pactBopuiu 2.24 1 razoobpasHoro okcuzaa cepsl (IV). PaccunTaiite MOJSpHYIO 1 HOPMAIBEHYIO
KOHLICHTPAIMH MOJIyYCHHOTO PacTBOpA.

3 PaccMoTpuTe TEPMOJMHAMUYECKYIO BO3MOXKHOCTD NPEBPAIICHAS CEPOBOAOPOAA B IIEMEHTAPHYIO Cepy IPH PEaKIUU
OKHCJICHHS KHCIOPOJIOM IIPH CTaHAAPTHBIX YCIOBHAX. Hanmmmre TepMOXUMHUYECKOE ypaBHEHUE PEaKIIN.
4 CwMmech yris 1 cepbl Maccoi 10 T coXrm B U30bITKe Kucnopoaa 10 okcuna cepsl (IV) u oxcuna yrnepona (IV).

ITonyuennyro cmecs nornotuau 1 i1 1.2 M pactBopa runpokcuaa Hatpust. Ha HeifTpanunzanuo ocraBmencs Wenouu U3pacxo10Bain
9.8 1 cepHoIi KkucnoThl. PaccunraliTe MaccoBbI€ 10U YITIS U CEPBL B UCXOAHOM cMecH.

5 Kaxkoif 06beM KHCIOpOa IPH H.y. MOXKHO HONYy4uTh mpu pasnoxkenun 200 mi 15,5% pacTtBopa nmepokcuga BOJOPOAA,
WIOTHOCTBIO 1.1 T/MIT.

6 W3 moaxucieHHOro pactBopa WoAuaa Kajius pacTBOPOM Mepokcuaa Bogopoaa maccoit 0,8r Beimenunu 0,3r ifona.
Brrunciante MaccoByrO OO0 TEPOKCHIA BOJIOPOIA B PacTBOPE.

7 5,85T xyopuna HaTpuUsl MPOPearupoBajio ¢ cepHoi KucaoToi. [lomydenHslit ra3 coOpanu u npomycTuwin yepe3 200mia
10% pactBopa HUTpara cepedpa (rwroTHoCcTHIO 1,1 T/MIT). OnpenenuTe Maccy 00pa30BaBILETOCS 0CAIKA.

8 B omHOM 00BeMe BOABI pacTBOpeHO 125 00beMOB XJIOpPOBOIOpOa NPH H.y. Paccunrtaiite MacCOBYIO JOJIIO U MOJIIPHYIO
KOHLIEHTPAIIHIO OIy4eHHOTO PacTBOpA.

9 XJI0pOBOAOPOI, TOYYCHHBII NpH AeicTBHU M30BITKA CEPHOI KUCIOTH Ha 11,7 T xiopua HAaTpus, IPOIYCTHIN Yepes3
50 r 10% pacrBopa eakoro Hatpa. Kakyro peakiuio Ha JaKMyC ITOKaKeT MOJTydeHHBIA pacTBOp?

10 Beruucnute Maccy KpeMHHEBOM KHUCIIOTBI, KOTOPYIO MOJHO MOJY4UTh M3 cuiMKara HaTpus maccoi 40r u 73 r 25%
pacTBOpa COJSTHOM KMCIIOTHI.

Jlabopatopusie pabotsl (ITK - 1.5; YK - 6.1) sBISIOTCS TOIYCKOM K c1ade 3adeTa u 9K3aMeHOB.
JlabopaTopHble pabOTHI ABIISIOTCSA BaXKHEHIIEeH cOCTaBHOM 4acThIO Kypca XUMHUH, CIIOCOOCTBYIOIIHE JIydIIeMy YCBOSHHIO 3aKOHOB,
TEOPETHYECKHX MOJIOKEHHH, a TAK)KE Pa3BUBAIOLIME Y CTYI€HTOB HABBIKM HAYYHOTO 3KCHEPUMEHTHPOBAHMS, HCCIEI0BATENbCKHIH
MOJXOJ] K U3yUCHHUIO MTPEAMETa, JIOTHIECKOEe MBIIIIICHHE.

JlaGopaTopHBIHA MPAKTHKYM MPOBOAUTCSA B COOTBETCTBUH C IEPEYHEM M METOIMYCCKUMH yKa3aHHUSAMH B IIOCOOHMHU
Susmunoit T.H. «Heopranuueckas xumus» JlabopaTopuslii mpaktukym. — 2006 T.
I[Tpu npoBeeHUN SKCIIEPUMEHTA HEOOXOIMMO COOJII0IATh CIIEAYIOLINE IPaBuila:

. OmBIT TPOBOJAT B YHCTOH IMOCYIIEe

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

. He cnemyer myrath NpoOKH OT pasHbBIX CKIISTHOK.

. Henp3st yHOCHTE peakTHBBI OOIIETO MOJB30BAaHMS HA CBOE padouee MecTo.

. ITocrie OmBITOB OCTaTKM METAIJIOB B PAaKOBHHY HE BHIOPACHIBAIOT, a COOMPAIOT B OAHKY, TOPOTOCTOSIINE PEAKTHBEI — B
CIIeMaIbHO OTBEACHHYIO IOCYY.

. He tporaiite, He BKIIfOUaliTe ¥ HE BBIKIIOYAiiTe 0€3 pa3perieHus NperoaBaTells NpHOOpPkl, He OTHOCSIMECS K JaHHOU
pabore.

. He 3arpomoxaaiite pabouee MECTO JHITHUMH TIpeIMETaMU.

. OmBITH C SAOBUTHIMH BEILIECTBAMH CIICAYET IIPOBOAUTH B BHITSDKHOM IIKady.

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

. Henb3st HaKJIOHATBCS HaJl HArpeBaeMOM KHMAKOCTBIO, T.K. €€ MOXKET BBIOPOCHTb.

. Pa30aBisis KOHIIEHTPHPOBAHHbIE KUCIOTBI, OCTOPOKHO BIMBAIOT KHCIOTY B BOZY

. Bce omBITEI ¢ KOHIIGHTPHPOBAHHEIMI KHCIOTAMH U IIET0YAMH IIPOBOJIAT TOJIBKO IO TATOH.

OpraHu3aiys HKCIIepIMEHTa, a TAKXKe eT0 Pe3yIbTaThl 3aMHCHIBAIOTCS B Ta00OPAaTOPHBIN JKypHAI.
TpeboBanus kK opopmIIeHHUIO JTaA0OPATOPHOTO JKypHAJIA:

JKypHatoM MOXKeT CITy’KUTb TOJICTasl TeTpas Irodoro popmara. Ha THTYIEHOM JIMCTE MOIIHACHIBACTCS:
JlaGopaTOpHBIH KypHAJ 10 HEOPTaHUIECKONH XUMUHI

CTY[EHTA IPYIIbI .......... (bakynpTeTa ...............

(DHOL) e

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 JODKHA HAYMHATHCS C HOBOW CTPAHHMIIBI C YKa3aHUEM JaThl, HA3BAHUS TEMBI, LU J1abOpaTOpHOit
padoTHI.

. Jlanee ykas3bIBaeTCsi HOMEp M Ha3BaHHE OIBITA C KPATKHM OMHMCAHWEM PabOTHI M YCIOBUSIMHU, B KOTOPBIX OH IPOBOMTCS,
HaOJII0ICHUS.

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

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

. Ecnu paboTa HOCHT KOJIMYECTBEHHBIN XapakTep, HEOOXOJUMO MPUBECTH (HOPMYIIBI, pacyeThl, TaONHLbl, rpaduKy.
. Ha ocHOBaHMM Ka)K/I0TO OITBITA JJOJKEH OBITH CIENaH BBIBOJ.
. [Nocne BBIMOTHEHUS U 3aIUTHI 1a0OPaTOPHON pabOTHI, OHA JOIDKHA OBITH IOAMKCAHA TIPEHOAABATEIICM.

KypHan — 1OKyMEHT, CBUAETEAbCTBYIOIIUI O IIPOBEJCHHOM KCIIEPUMEHTE.

ITpu noxroroBke K J:abopaTopHOi paboTe HE0OX0JMMO NTPOPabOTaTh TEOPETHUECKUI MaTepHall 110 JAHHOW TeMe, UCIIOJIb3Ys
KOHCIEKTHI JICKIINH, yaeOHHUKH, [Ip. JIUTEPaTypy, OCIIE YeTO OTBETHTH HA BOIPOCH! M BHIIOJIHUTE KOHTPOJIBHEIC 3a1aHN,
IpUBEJCHHBIEC B TaHHOM II0COOMH K Kax0H 1abopaTtopHoii pabote. UeTHbIe HOMEpa KOHTPOJIBHBIX 3aJaHUI BBITOTHIIOT
CTYAEHTBI, KOTOPBIE B XKypHaJe MpernoJaBaTersl 3aMiCcaHbl 0] YeTHBIMA HOMEPaMHU U Ha00O0POT.




PexoMenganuu 11 MOJTOTOBKHY K 3all[UTe 1a00PaTOPHOH PabOTHI.

K 3amuTe nabopaTopHOi pabOThI JOIMYCKAETCS CTYICHT, TTOJYYMBIIHH JIOMYCK JJIsl BBIIIOJIHEHHS! Pa0OTHI M YCHEIIHO e
BBITIOJTHUBIIUH, 0()OPMUBIINIT OTYET 10 JTA0OPAaTOPHOH PabOTE B COOTBETCTBHH C BBIIICTIPHBEICHHBIMH TPEOOBAHUSAMU.
3amuTa 1a00paTOPHOH PaGOTHI MOXKET MMPOBOJUTELCS YCTHO JIOO MHCHMEHHO II0 BOIIPOCAM, TECTaM H 3aJaHUSM, AaHAJIOTHIHBIM
TEeM, KOTOPbIE IPEUIATraloTCsl B KOHTPOJIBHBIX 331aHUSX.

Ha 3amure 1abopaTopHOit paboThI CTYIEHT JIOJKEH 3HATh OTBETHI HA BOIIPOCHI:

- Kakosa niens maboparopHoii paboThi?

- Kakyro TexHrKy 6€301MacHOCTH HE0OXOJUMO COOII0AATh P BHINOTHEHHH JaHHOH 1ab0paTOpHOH paboThI?

- ITo kakoMy ypaBHEHUIO XUMHYECKOW PEAKIMHU IPOBOIUIN SKCIIEPUMEHT?

- KaxkoBa meroanka npoBeneHuns 1abopaTopHoil paboTsI?

- Kaxkyro xummaeckyro mocyy UCIOIb30BaIN IS BBIIOIHEHUS pabOThI?

- Ilo kakuM ypaBHEHUAM, POpMysaM, 3aKOHaM MPOBOJMIN pacyeThl JaHHOM J1ab0opaTOpHON paboOThI?

- Kaxko#i BBIBOJI clieaiy 1o pe3y/bTaTaM 3KCIIEPHMEHTa ¥ IPOBEIECHHBIX PacyeToB?

5.3. OuenouyHbie MaTepHuaJibl (OLIEHOUHBbIE CPEACTBA), HCIOJIb3YyeMble /15l IK3aMeHa

denepanbHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa3oBaTeIbHOE YIPEKICHUE
BBICIIETO MPO(eCcCHOHATHFHOTO 00pa30BaHMUs
«HanmoHanbHBIH UCCIEN0BATENBLCKUHN TeXHOIOTHYeCKUi yHuBepcuTeT « MU CuCx»
HoBoTpowunkwuii ¢punman

Kadenpa maremaTnku u ecTeCTBO3HAHUS
Dx3amMeHalMOHHEIN OniteT Ne 0

Hucnunnuna: Xumus
®dopma 00yueHHs: 3a04Has
®dopma poBeZieHU: YCTHAS

1. 1. Vkaxwure nosoxxenue azora B [lepuonnyeckoii cucreme xummudeckux snemeHtoB .M. Menneneesa. Hammmire
ANIEKTPOHHYIO (POPMYITy aTOMa a30Ta, YKOKUTE BAIEHTHOCTh U XapaKTEepHbIC CTENICHN OKUCIIeHNs. [[puBennTe MpUMephI BEIIECTB C
JIAHHBIMH CTETICHSIMU OKHCIeHus. HaxoxxaeHue B mpupoe, CiocoObl morydeHus, Gu3niecKue, XMMUIeCKHe CBONCTBA,
MPUMEHEHHUE.

2. lenounsre metamnsl. Haxoxnerne B mpupoje, NOIydeHne, (HU3HIeCKIe CBOHCTBA, XUMHYECKUE CBOMCTBA,
IpUMEHEHHE.
3. Kakoii 06bemM 2M pacTBOpa CepHON KUCIOTHI IOTpedyeTcst st pacTBopeHust 112 T xenesa, copepkamiero 2,4 %

IIpUMeCcel, HEPaCTBOPUMBIX B KMCJIOTAX.

Cocrasui: E.B. Hedenona

3aB. kadenpoi: J.A. T'tonTep

JluctaHMoHHO 3K3aMeH npoBoauTca B LMS Canvas. Dx3aMeHamoHHbIH TecT coaepkuT 30 3ananuii. Ha pemenune orBogutcs 30
MHHYT. Pa3peleHHble NONBITKY - ABE. 3aUMTHIBACTCS] HAMITYUILINHA pe3yabTaT.

O6pa3er 3agaHuil 11 SK3aMeHa, IpoBoaAuMoro auctanimonHo B LMS Canvas (TIK - 1.5; YK - 6.1)

1.AToMm anemenTa umeet KoHpurypanuio 1s22522p63s23p64s13pS.Ykaxure nepuo, Tpyminy, HOATPYIITy, MAKCHMAIBHYIO CTETIEHb
OKHCIEHHs U (hOPMyYITy BBICIIEr0 THAPOKCHA JAHHOTO JIEMEHTA.

4, 6, mo6ounas, +4, H2 RO 3
4, 6, mobounas, +6, H2 RO 4
3.6., moboynas, +6, H2 RO 4
4, 6, TnaBHas, +6, R(OH)6
2. ns snementoB Cl - S - P - Si onmpenenute:

1. 3aKOHOMCPHOCTb UBMCHCHUS aTOMHOTI'O pagnyca,
2. 3aKOHOMEPHOCTH U3MCHCHHUSA HEMETAJIITNICCKUX CBOMCTB.
YBCIMYIHUBACTCS, YMCHBIIAIOTCS
YMEHBINACTCA, YMEHBIIAIOTCA
YMEHLIIACTCA, YBCINYUBAOTCA
YBCJIMYMUBACTCA, YBEJIMIHNBAOTCSA

3.PaccraBbTe COOTBETCTBHE YTBEPKACHUI

yactuua P(3-)




gactuna P (+5)

yactuua Mn (+4)

aToM Jro00T0 MeTaia

4.3 mpe10’)KeHHBIX BEIECTB BHIOEPHUTE BEIECTBA C MOJIEKY/ISIPHBIM CTPOSHHEM: BOJA, KapOOHAT HATPHS, YIIIEKUCIIBIN ra3, WO,
JKeNe30, OKCU KpeMHuUs (4)

BOJIa, YIIICKHUCIIBIN Ta3, Hox
BOJIa, KapOOHAT HATpPUs, HOA
BOJIa, YIIICKUCIIBII ra3, oKcuJl KpeMHus (4)
BOJIa, YIIICKHCIIBIN Ta3, o1, KapOoHAT HaTpHUs
5.CornacHo TepMOXHUMUYECKOMY YPaBHEHHIO PEAKLIMU TOPEHUS alleTHIIeHa

2C2H2(r)+502(r) = 4CO2(r) + 2H20(r) + 2610 k1K

6.KOJIMUECTBO TEILIOTHI, BBIACIHBIIEECS TP CTOpaHuU 224 1 (H.y.) aleTuIeHa, OyIeT paBHO Kk/JIx.

13050.0000
7.CornacHo TepMOXUMHUYECKOMY ypaBHEHHIO PEaKIMU TOPEHHs MeTaHa

CHA4(r)+202(r) = CO2(r) + 2H20(r) + 802 ]Ik

qutst onyderns 4010 k/k TermnoTsl moTpedyeTcst MeTaH (H.y.) 00beMoM 1. (H.y.)

112.0000
8.BoiGepuTe pakTOpBh!, yBENNYUBAIOIINE CKOPOCTh PEAKIIUH OKUCIICHNS] aMMHAKa B IPUCYTCTBUH IUIATHHBL:

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

TIOBBIIIIEHHE O0MIETO JaBICHU
HOBBIIIEHUE TEMIIEPATYPBI
HaJn4yMe KaTajlu3aTopa
MOBBIIIEHNE KOHLIEHTPALMK KUCIIOPO1a
MOBBIIIEHNE KOHLIEHTPAIUK BOJSHBIX [IapOB
HOHMKEHUE TaMIIepaTypbl
9. Beibepute dakTopsl, yBeNNUMBaIOIIME CKOPOCTh PEAKIINH OKUCIICHUS] aMMHAKa B IPHCYTCTBUH TUIATHHBL:

4NH3(r)+502(r) = 4NO(r) + 6H20(1) + Q

MOBBIILICHHE OOIIETO JaBICHNS
TIOBBIIIIEHHE TEMITEPaTyPhI
HaJIM4Ue KaTaau3aTopa
MOBBIIICHIE KOHLICHTPALMH KHCIOpOoia
TIOBBIIIIEHIE KOHIICHTPAIIUH BOJISHBIX ITapOB
MOHIDKCHUE TaMIIepaTyphl
10. Beibepure pakTopbl, KOTOpbIE OYIYT yBETUYNBAThH BBIXOJ MPOIYKTa PEaKIMU

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

MOHU3HUTH TEMIICPATypPy, IOHU3UTH O0LIee JaBICHUC

MTOBBICHThH TEMIIEPATYPY, TIOBBICUTH JABJICHUE BOJIOPOJIA, TOHU3UTH KOHIIEHTPAIINIO BOJITHOTO T1apa

MTOBBICHTH TEMIIEPATYPY, OBBICUTH JIABJIEHIE BOIOPO/IA, TOBBICUTH KOHIIEHTPAIIMIO BOASHOTO Mapa

MOHU3HUTH TEMIIEPATYpPY, IOBBICUTH JIABJICHHUE BOIOPO/Ia, IOHU3UTh KOHLCHTPALMIO BOSIHOTO Mapa
11.CkonbKO rpaMMOB THAPOKCHIA HATPHS HEOOXOIMMO B3ATh Juist mpurotoBieHus 400 r 10%-ro pacteopa?

40.0000
12.Cmemranu 400 T 10%-ro u 100 T 70%-r0 pacTBOpOB CepHON KUCIOThI. HaliiuTe KOHIIEHTPAIIMIO KUCIOTHI B TOJIY4EHHOM
pacTBope.

22.0000
13.B 1 1 Bogs! pactBopuiu 300 1 xsmopoBogopoaa (H.y.). Haiinute MaccoByro D00 KHCIOTHI B IIOJTydeHHOM pacTBope. OTBeT B
HPOLEHTaX OKPYIIUTE 10 LEIOTO.

33.0000




14.113 mpeyioxKeHHBIX Map BEIIECTB, BBIOEPUTE Ty Mapy BEIIECTB, KOTOPbIE OMHOBPEMEHHO MOTYT COCYIIECTBOBATh B PACTBOPE.

KOH u FeCl3

KOH u AgNO3

KOH u CuSO4

KOH u NaOH
15.M3BecTHO, YTO COJIM METAJIOB B PACTBOpaX U3MEHSIOT KUCIOTHOCTE cpenbl. Kakosa pH pacTBopa, comepikaniero Com Xaopuia
AJIOMUHUS U HUTpata xenesa (3)?

pH<7
pH<14
pH>7
pH=7
17.0npenenure OKUCIUTEND B JaHHON pEaKkIuu

2HI +2FeCl3 = 12+2FeCI2 + 2HCI ,
KaK MEHSETCS CTEIIeHb OKHCICHHS OKUCTHTENA? BEiOepruTe COOTBETCTBYIOIIEE ypaBHEHHE 3IEKTPOHHOTO OajaHca.

I(-1)+e=1(0)
Fe (+3) +e =Fe (+2)
I(-1)-e=1(0)
Fe (+3) -e = Fe (+2)
18.0npenenure OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIC CBOMCTBA BEIIECTB B IPEIOKEHHBIX TPYIITax

02, H2S04, KMnO4

H20, HC], Fe203, H2

KI, Na2s, Cu

K2Cr207, FeO, CH4, Al

19.MeTo10M 3JIEKTPOHHOTO OanaHca paccTaBbTe KOI(PPHUIUCHTHI B JaHHOM ypaBHCHHH:

H2S +0O2 =S02 + H20
Onpez[enHTe CTCIICHU OKHCJICHUS 3JICMCHTOB, OKHCIIMTEIb 1 BOCCTAHOBUTECIIb, BBI6€pI/IT€ MpaBUJIbHBIC YTBCPIKIACHUA

KO3 PULKEHT Nepesl OKUCIUTENIEM paBeH 3, KUCIOPO. OKUCIIAETCS
K03 hUIMEHT Mepesi OKUCITUTENIEM PaBeH 3, cepa OKUCISIeTCs

K03 (hUIMEHT TTepe T OKUCITUTENIEM PaBeH 2, cepa BOCCTaHABIHUBACTCS
KOX(QPUIMEHT Tepel OKUCIUTENIEM PaBeH 3, cepa BOCCTAHABIIBAETCS

20.0Onpenenute BemectBa X1 1 X2 B 1aHHOM cxeme MpeBpalieHun
CI2 + H2=XI1
X1+ Fe(OH)2 =X2

HCI, FeCl12
HCI, Fe(OH)3
HCI, H20
HCI, FeCl3
21.0npenenute BemectBa X1 1 X2 B 1aHHOH cxeMe MpeBpalicHUN

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

H2S04 (pa306), Fe(OH)2
H2S04 (pa36), Fe(OH)3
H2S04 (xonm), Fe(OH)3
H2S04 (xonm), Fe(OH)2
22.0mnpenenuTe Kak U3MEHSIOTCS CBOICTBA O€3KHUCIOPOAHBIX KUCIOT rajioreHoB B cieayomem piany: HF --- HCI --- HBr --- HI

CHJIa KMCJIOT PAacTET, TaK KaK YMCHbIIACTCS ATOMHBII paanyc rajiorecHa

CHJIa KMCJIOT YMEHBIIACTCA, TaK KaK YBEJIIMYUBACTCS aTOMHBIHN paanyc rajioreHa
CHJia KMCJIOT pacCTEeT, TaK KaK YBCINYUBACTCA aTOMHBIN paanyc rajoresa

CHJia KUCJIOT HC UBMCHSACTCS, HE3aBUCHUMO OT aTOMHOTI'O paanyca

23.IlepBoii cTaguel MONTy4eHUs] CEpHON KUCIIOTHI ABISETCS OOKUT MUPHUTA, MPOLIECC BRIPAXKACTCSl YpaBHEHUEM:




4FeS2 + 1102 = 2Fe203 + 8502
Uro siBNIsieTCS BOCCTAHOBHUTENEM B JAHHOM peakunn?

Kee3o
XKeJe30 U cepa
JKeJe30 U KHUCIOPOJT
cepa
24.BTopoii craaueit mporecca moTydeHUs] CEPHOM KUCIIOTHI SIBIISIECTCS KaTATUTHIECKOE OKUCIICHNE okcuia cephl (4): 2S03 + 02 =

2S03+Q

Bei6epure ycnoBusl CMEIIEHHsT XAMUYECKOTO PABHOBECHS BIIPABO.
IIOHU3UTH TEMIIEPATYPY, IOBBICUTH JABICHUE, YAAIATh U3 CUCTEMBI IPOJAYKT PEaKLIUU
IIOHU3UTH TEMIIEPATYPY, IOHU3UTh AABICHUE, YAAIATh U3 CUCTEMBI IPOAYKT PEaKLUU
IIOHU3UTh TEMIIEPATYPY, IIOBBICUTH JABJICHHUE, HE YAAJIATh U3 CUCTEMBI IPOLYKT PEAKLIUU
MOBBICUTH TEMIIEPATYPY, IIOBBICUTH JaBJICHUE, YIAJIATh U3 CUCTEMBI IPOIYKT PEAKLIUU

25.CepHast KOHLIIEHTPUPOBAHHAsI KUCIIOTA ABJIAETCS CUIIBHBIM okucnuTeneM. OnpenennuTte Kak MEHSIETCs CTENeHb OKHUCIICHUS Cephl B
CIEIYIOIINX YPAaBHEHHUAX PEAKIUH U BEIOEPHUTE COOTBETCTBYIOIINE YPABHEHHUS SIEKTPOHHOTO Oananca

H2S04(xonn) + Cu = SO2 + CuO + H20
H2S04(xonu) + Fe = SO + Fe2(S04)3 + H20
H2S04(xoHn) + Zn = S + ZnSO4 + H20
H2S04(xou1r) + Mg = H2S + MgSO4 + H20

26.PaccunraiiTe MaccoBYIO JIOJIIO JKeie3a B okcue xkenesa (3). OTBer gaiite B IpOIEeHTaX, OKPYIJICHHBIX JI0 LIEJI0T0

560.0000
27.PaccunTaiiTe, CKOJBKO KT XKejle3a MOKHO ITOJTyduTh U3 1 T okcupa xenesa (3), eciau BeIXoX poaykTa cocTaBisteT 80%. OTBer B
KT, OKPYITIEHHBIX JIO IETI0TO.

560.0000
28.ITogbepuTe BO3MOKHOE KATOAHOE MOKPBITHE JUIS KEJIE3HOTO U3

0JIOBO
IIHK
XpoM
Mellb
29.0npenenute BO3MOXKHBIN MIPOAYKT peaKUU KOPPO3UH OLIMHKOBAHHOTO XKeJIe3a [IPU HapyIIEHUH IIOKPBITUS B KUCIIOH cpefie

OKCHJ IIUHKA
KapOOHAT ITMHKa
TUIPOKCHU]] LIMHKA

30.0l'IpeZ[€J'II/IT€ COOTBETCTBUC MCKAY XUMHUUCCKUMHU MTPOLICCCaMU U BECIICCTBAMU, ITOJTYIa€MbIMHU C UX ITOMOIIBIO

3JIEKTPOJIM3 PACTBOPOB COJIEH
JIEKTPOJIU3 PACIUIABOB COJICH
METO/]T TBOWHOTO KOHTAaKTHPOBaHHUS
HMHPOMETAILTYPTHs

B pe3yabTaTe padoThl METAIUTYPIHICCKHUX MPEAPUATHN B BO3AYX MONAaeT OOJIBIIOE KOJTHMYESCTBO ra3000pa3HbIX BEIOpocoB. Cpenn
HUX KUCIIOTHBIE OKCUIBI. BEIOeprTe BEpHBIN TIEpEUCHb.

OKCHJI KPEMHHUSI, OKCHUJIBI JKeJ1e3a, TUOKCU]I CepBI

YITIEKUCIIBIH Ta3, CepHBIA aHTHIPHT, OKCHI KPEMHHS

YITIEKUCTIBIH Ta3, THOKCH]] KPEMHHS, OKUCH JKeJie3a

YITIEKHUCIIBIH Ta3, CEpHUCTHIN ra3, Oyphlii ra3
W3BecTHO, UTO OHUM M3 METOJOB OUYMCTKH CTOYHBIX BOJ OT MOHOB TSDKEIbIM METAJIOB ABJsieTcs Koaryssiuus. KoaryssiHr
cBs3biBaeT HOoHHBI Fe(2+), Cr(3+), Zn(2+), Cu(2+), Mn(2+) u npyrue u ocaxiaet B Buje ocajaka. Kakoe BemecTso u3
MPeUI0’KEHHBIX MOXHO UCIIOIB30BaTh B KaUeCTBE KOAryIIHTa?

NaHCO3
Ca(OH)2
CuSO4




HNO3

5.4. MeTroauka OLlCHKH OCBOCHHUS JUCHMILIUHBI (Moay.is, npakTuku, HAP)

Kpurepnu orieHKH OTBETOB Ha HK3aMeEHe, TPOBOAUMOM B YCTHOH (opme

Ornenka «OTIUYHO» CTABUTCS, €CITH

- Ha TEOPETHYECKUE BOIIPOCHI JaHbl Pa3BEPHYTHIE OTBETHI, IIPU HEOOXOIUMOCTH M3JI0KEH MaTeMaTH4eCKuii anmapar ((hopMyIIbl,
rpaduKH | T.1.) TPUBEICHBI COOTBETCTBYIOIINE CXEMBI, TAOJHIIBI, PICYHKH | T.1I., IPABIIGHO PEIIeHa 3a/1a9a

- 00ydJaroIUics XOPOIIO OPHEHTUPYESTCS B MaTepHae, BIageeT TePMUHOIOTHEH, IPUBOAUT IPUMEPHI, 000CHOBBIBAET,
aHAIM3MpPYyeT, BBICKA3bIBAECT CBOIO TOUKY 3pEHHS M0 aHAIU3UPYEMBIM ABICHHUAM M IpOLeccaM, MPaBHIBHO MPUMEHSET
TIOJTydCHHbIE 3HAHUS IIPH PEIICHUHN MPAaKTHIECKUX 3a1a4. OTBETHI U3J1araloTcsi CBOOOIHO, YBEPEHHO 0€3 HCII0Ib30BAHUS JINCTA
YCTHOTO Ompoca

OmeHka «XO0poII0» CTaBUTCS, €CIIU

- Ha TEOPETHYECKHE BOMPOCHI AaHBbI IOJHBIE OTBETHI, HO UMEIAa MECTO HETOUHOCTH B ONPENENEHNH KaKUX-TH00 MOHATUI, SBIEHUI
U T.I. 3amada pemnieHa.

- 00ydaromuiics OpUEHTHPYETCSA B MaTepUalie XOpOoIIo, HO JOMYCKaeT OMMOKH IpH (GOPMYITHPOBKE, OMUCAHUN OTACIBHBIX
KaTeropuu

OreHka «Y IOBIETBOPUTENBHOY» CTaBUTCS, €CIH

- Ha TEOPETHYECKHE BOMPOCH! JaHBI OOIIHE HEIIOJIHBIE OTBETHI

- oOyuaromuiics cnabo OpueHTHpYeTCs B MaTepualle, He MOXKeT PellaTh 3aa4M, He MOXKET IPUBECTH IPUMeEp, HE MOXKET
aHaINU3MPOBaTh U 00OCHOBHIBATD

Onenka «HeymoBIeTBOPUTETEHO» CTABUTCS, €CITH

- He pellIeHa 33/1a4a ¥ MPaBIIBHBIA OTBET JaH Ha OAUH BONpocC (00 HU Ha OJUH)

- oOyuaromuiics B MaTepuae AUCUUILTHHBI IPaKTUYECKH HE OPHEHTUPYETCS, T.€. HE MOXKET JaTh Jake OOIIUX CBEAEHHUIA 110
BOIIPOCY.

Kpurepnu onieHKM OTBETOB Ha HK3aMeHe, TPOBOMMOM B JHCTaHIIMOHHOH popme B LMS Canvas

90 < IIpoueHt BepHBIX 0TBETOB < 100 - OTIUYHO

75 < TlpoueHT BepHBIX 0TBETOB < 90 - XOpOIIO

60 < IIpoueHT BEpHBIX OTBETOB < 75 — yIOBIETBOPUTEIBHO

6. YA EBHO-METOANYECKOE U UH®OPMAIIMUOHHOE OBECIIEYEHUE JUCIIUIIJIMHBI (MO YJIA,

6.1. Pexomennyemas Jiureparypa

6.1.1. OcHoBHasi iuTEpaTypa

ABTODBI, COCTaBUTEIH 3arnaBue WznarensctBo, rog, 31. agpec | Kon-Bo
JI1.1 | Kopxykos H.T'. OO6m1as 1 HeopraHuveckas XuMmust: Y4ued. mocodue M.: MUCuC; UTHOPA-M, 70
2004,
JI1.2 | T'muaka H.JL Oo6mas xumus: Yued.nmocobue M.: UnTrerpan-Ilpecc, 2006, 10
JI1.3 |B.B. bynanos, T.H. XvMmudeckas KHHETHKA: yIeOHOe mocoone Jlans, 2014, 10

Jlomosa, B.B. PeiOkun

6.1.2. lonoTHUTE/ILHAS JINTEPATypa

ABTOpBI, COCTaBUTENHN 3arnaBue W3narensctBO, rof, 31. aapec | Kon-Bo

JI2.1 |IumanoBud ML.A. Xumus: Meroaudeckue yka3aHus, IporpamMma, M.: Berc. mk., 2003, 88
pElICHUE TUIIOBBIX 337124, IPOIPAMMUPOBAHHBIC
BOIIPOCHI TSl CAMOTIPOBEPKH M KOHTPOJIBHEIC 3aIaHUS
JUTSL CTY/ICHTOB-3209HUKOB MHXEHEPHO-TEXHIIECKIX
( HEXMMHUYECKHX) CIIENHUATbHOCTEH BY30B

JI2.2 | A.M.BepexHoii, Xumust: [Iporpamma, METOIMUECKUE YKA3aHUS, M.: Bricur.mik., 2004, 50
B.U.En¢pumos, pelIeHns 3a/1a4 ¥ KOHTPOJIBHBIC 3aJaHHS IS CTYACHTOB
JIL.A. Tomuna -3209HUKOB MHXECHEPHO-TEXHUIECKHIX CHEINATIBHOCTEH
BYy30B
6.1.3. MeTronuueckue pa3padoTku
ABTODBI, COCTABUTEITH 3arnaBue W3natenbcTBo, rof, 3. anpec | Kon-Bo
JI3.1 |Subpumaa T.H. Heoprannueckas xumus: JIab. mpakTHKyMm Hosotponux, 2006, 200
http://elibrary.misis.ru
JI3.2 | E.B.Hedénora ®uznyeckas xumus.U.1. Xummndeckas tepMoanHamuka: | HoBorpowuuxk, 2012, 67
JlabopaTopHBIil MPaKTHKYM http://elibrary.misis.ru;
www.nf.misis.ru
JI3.3 [Cocr. O.J1.JIobaueBa u | Xumust. OcHOBHBIC 3aKOHBI: MeToA. yKa3aHUS K HMCY "Topnsiit", 2012, 1
Ip. nabopaTopHBIM paboTam

6.2. Ilepeuens pecypcoB nHGOPMALHOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH ""UnTepHer"

31 |H® HUTY "MUCuC"

92 | KubepJlennnka

33 | Poccuiickas HaydHas 3JeKTpOHHAas OuOIHOTeKa

6.3.1 IlepeyeHb NPOrpaMMHOIO oGecnedeHust




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.«"'apanTA3pO» (KIHEHT).

6.3.1.7 | 7.OnexTpoHHbIH 00pa3zoBaTenbHbli pecypc LMS Canvas

6.3.1.8 | 8.Microsoft Teams

6.3.2 Ilepeyenb nHGPOPMAIUOHHBIX CIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE JUCHUIIIMHBI (MOAYJIA, IPAKTUKHA, HUP)

7.1

7.2 | Anst mpoBeAeH s JISKIHH, MPaKTHYECKUX 3aHATHH 1 IPOMEKYTOUHOH aTTeCTAI[H HCIONb3YIOTCS yIeOHbIe ayAUuTOPUH,
OCHAIICHHBIE CIICLHAIN3UPOBAHHOI MeOeIIbIo (TTapThl, CTY/IbS, KIACCHAs JOCKA), IEPCOHAIBHBIM KOMITBIOTEPOM (C
IIPOTPaMMHBIM 00€CIICUeHNEM, C TOCTYIIOM B CETh HHTEPHET U B 3JICKTPOHHO-HH()OPMAIMOHHYIO CpeIy YHUBEPCUTETA),
MYIBTHMEIUHHBIM 000pYIOBaHHEM.

7.3 | st BBITIOTTHEHHST CAMOCTOSITEIFHOH pabOTHI HCIOIB3YeTCs ayTUTOPHS TS CAaMOCTOSITENIBHOM paboTs! (aym.123)u
KypCOBOTO IIPOEKTUPOBAHMUS, OCHAIIICHHAsI yueOHOIH MeOebio, KOMIIBIOTEpaMH C IPOTrpaMMHBIM 00ecIICUeHHEM, C
JOCTYIIOM B CETb MHTEPHET U B 3JIEKTPOHHO-MH(POPMALOHHYIO CPEly YHUBEPCHTETA.

7.4

7.5 | Anst mpoBeneHus 1abOpaTOPHBIX PabOT UCTIONB3YeTCs ClIeNUaTN3HpOBaHHAs Ta00paTopust Mo 00IIeH 1 HeOpraHUIecKon
xumuu (ayxn 140, ocHolleHHass 000pyIOBaHUEM:

7.6 | nabopaTopHas Mebenb;

7.7 | Bona;

7.8 | aeKTPONIPOBOIKA;

7.9 | npuHyaUTENIbHAS BBITSIKKA;

7.10 | mabopatopHas mocyna;

7.11 | KaJOPUMETPBI, TEPMOMETPBI AEKTPOHHBIE, pH - METPbI, OIOPETKH IJIsl THTPOBAHUS, JJICKTPOHHBIC MEIIANIKH;

7.12 | mepHast mocyza;

7.13 | xuMHUeCKUE PeaKTHUBEL

7.14

8. METOANMYECKUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCSA IO U3YUYEHUIO JUCTIIMIITIMHBI (MOY JIA,
IIPAKTUKHW, HUP)

OcBoeHNe AUCUUILTHHBI IPeTonaraeT Kak NpoBeeHUE TPaAUIIMOHHBIX ayJUTOPHBIX 3aHATHH, TaK U pabOTy B AIEKTPOHHOI
nHpopMannoHHo-oopasosarenbHoi cpene HUTY «MUCuCy» (OUOC), 4acThio KOTOPO# HEMOCPEACTBCHHO MPEHA3HAYCHHOM 15T
OCYIIECTBIICHHST 00pa30BaTENHHOTO MpoIecca SBISETCS JNEKTPOHHBIN 0O0pa3oBartenbHbIi pecypc LMS Canvas. OH ocTyreH 1mo
URL anpecy https://Ims.misis.ru/enroll/E8333T u mo3BosieT HCIOIB30BATH CIICIHATIBHBIN KOHTEHT U DJIEMEHTHI 2JIEKTPOHHOTO
00yueHUs U TUCTAaHLIMOHHBIX 00pa3oBaTenbHbIX TexHonoruil. LMS Canvas ucnomnb3yeTcs IpeuMyIIeCTBEHHO AJIsl aCHHXPOHHOTO
B3aMO/ICHCTBHS MEXK/y yIaCTHIKaMH 00pa30BaTEIFHOTO MpoIiecca MOCPEACTBOM ceTH «IHTepHeT».

Uto0b1 3¢ (eKTHBHO HCIOIH30BaTh BO3MOKHOCTH LMS Canvas, a COOTBETCTBEHHO H YCIICIITHO OCBOWUTH JUCHUILINHY, HY)KHO:

1) 3apeructpupoBaThcst Ha Kypc. [1s 3TOro Hy>KHO NEpeHTH Mo CChIIKe ... JIOTHH U mapojb COBHAJAeT C IOTHHOM U HapojieM OT
nmyHoro kabunera HUTY MUCuC;

2)B pyOpuke «B Hagamo» 03HAKOMHTECS C COJepKaHNEeM Kypca, BOIPOCAMH U CAMOCTOSTEITBHON IIOATOTOBKH, YCIOBHAMHI
JIOITycKa K aTTecTaluy, popMoii MPOMEXyTOIHON aTTecTalny (3a4eT/IK3aMeH ), KpUTEPUSIMH OLCHUBAHUS U JIp.;

3)B pyopuke «Mogynmn», 3aX0/1s B COOTBETCTBYIOIIUE Pa3/ebl U3ydaTh yueOHbIE MaTepHalbl, pa3MeleHHbIe IpenoiaBareneM. B
T.4. ITOJIB30BATHCS JTUTEPATypOH, pEKOMEHAOBAHHON IIPENOaBaTeIeM, EPEXOas IO CCBUIKAM;

4)B pyopuke «brbnmorexa» BO3MOXKHO MOAOUPATh AT BEIOTHEHHS INCBMEHHBIX Pa00T (KOHTPOJIBHEIE, TOMAIITHHUE PaOOTH,
KypcOBBI€ pabOTBI/IPOEKTHI) IUTEpaTypy, pasmerieHuyto B 95C HUTY «MUCuC;

5)B pyOpuKe «3aJaHusD HY)KHO 03HAKOMHUTBCS C COJICpKaHUEM 3aJaHus K MICEMEHHOM paboTe, CPOKaMH ClIauH, KPHUTEPHIMHU
OIIEHKH. B ycTaHOBIIEHHBIE CPOKH BHIITOIHATH PaOOTY(BI), TOATPY3HUTH 31€Ch XK IS IPOBEPKH. ¥ 100HO Ha3bIBaTh (haiis paboTEI
cleyronM o6pa3oM (Ha3BaHHE IpeaMeTa (CokpalieHHo), rpynna, ®HO, nata akTyanuzanuu (Ipu IOBTOPHOM Pa3MEILEHUN)).
Hanpumep, Dxonomuka Meano M.M. BMT-19 20.04.2020. Ecnu paboTa coep»HUT PUCYHKH, (GOPMYJIBI, TO C IETbIO
coxpaHeHHs pOpMaTHPOBAHUS ee HY)KHO Mmoarpyxats B pdf popmare.

Paborta, moarpyxaemas Juis IPOBEPKH, JOJDKHA!

- coJiepKaTh BCE CTPYKTYPHBIE 2JIEMEHThI: TUTYIIBHBIN JIUCT, BBEIEHNE, OCHOBHYIO YacTh, 3aKIIOUCHHUE, CITUCOK UCTOUHHKOB,
HPHIIOXKEHUs (TIPU HEOOXOJUMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBHH C TPEOOBAHUSIMH.

[IpenonaBaTens B TeUeHUE YCTAHOBJICHHOTO CpoKa (He Ooliee AecaTH qHei) mpoBepsieT paboTy U pa3MelIaeT B KOMMEHTAPHAX K
3aJJaHUIO PeLEH3UI0. B Hell OH yka3bIBaeT Kak MOJOKUTEIbHbBIE CTOPOHBI PabOTHI, Tak 3aMeuanus. [Ipu Hanu4uu B pereHsuu




3aMe4YaHuil U peKOMEHAAINH, Hy)KHO BHECTH NIONIPABKU B pabOTy, TOATPY3UTH €€ 3aHOBO IJIs IOBTOPHOI mposepku. [Ipu a3Tom
Ba)KHO CIIEUTH 32 CPOKAMH, B T€UEHHUE KOTOPBIX JOIKHO OBITh BBIMOJIHEHO 3aJaHue. IIpy HapylIeHHH CPOKOB, YKa3aHHBIX
TperioiaBaTeNieM BO3MOKHOCTD TIOATPY3UTh Pa0OTY OCTaeTcs, HO CHCTeMa BEIBOIUT COOOIICHNE O HapyIIeHHH CPOKOB. [1o
OKOHYaHHWHU CEMECTPa MOATPY3HUTh PadOTy HE HOTYIUTCS;

6)B pyopuke «TecTb» IpoNTH TECTOBbIE 3aJaHNUS, OCBOMB COOTBETCTBYIOIINN MaTepuall, pa3MelleHHbIH B pyOpuKke « Momyamn»;
7)B pyopuke «OLEHKN» OTCIICKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyOprke «OOBABICHHUSI» YATATh OOBABICHUS, pa3MeIIacMbIe IIPENoAaBaTeNeM, 1aBaTh OOPaTHYIO CBS3b;

9)B pyopuke «O0CyKaeHus» co3aaBaTh 0OCYKICHHUS U yIaCTBOBATh B HUX (00CYKIAI0TC 00IIEe MOMEHTHI, BHI3bIBAIOIIUE
BOIIPOCHI y OOJIBIIMHCTBA IpynIbl). JlaHHast pyOpHKa Takke MOXKET ObITh CIOJIB30BaHA JUISl B3AUMHOM IIPOBEPKH;

10)IpoSIBIATE PEeTySIPHYIO aKTHBHOCTE Ha Kypce.

IIpenMymmecTBEHHO IS CHHXPOHHOTO B3aHMOJICHCTBUS MEXIY YIaCTHUKAMH 00pa30BaTEIbHOTO MPOIecca HOCPEICTBOM CETH
«uTepHer» ucnonbdyercs Microsoft Teams (MS Teams). UToObI HOJTHOLIEHHO UCIONB30BATh €70 BO3MOXKHOCTH HY)KHO
ycTaHoBUTB npuitoxkeHre MS Teams Ha nepcoHalbHBII KOMIBIOTED U TenedoH. CTapocTtaM HyXHO co3aaTh rpymiy B MS Teams.
Yyactue B rpyrie no3BoJIseT:

- CJTyIIaTh JICKIHN;

- paboTaTh Ha MPAKTUYECKHUX 3aHATUAX;

- OBITH Ha CBSI3M C TPEIIoIaBaTeieM, 3a/1aBasi eMy BOIPOCH! MJIM OTBeYasi Ha €ro BOIIPOCH B 00IIEM JaTe TPYIITH B pabodee BpeMs ¢
9.00 oo 17.00;

- OCYILIECTBIIATH COBMECTHYIO pabOoTy Hall JOKyMEeHTaMH (BKiIagka «Daitibl).

IIpu poBeicHUH 3aHATHH B AUCTAHIIMOHHOM CHHXPOHHOM (popMaTe Hy)KHO BcerJa paboTaTh ¢ BKIIOYEHHOH KaMEPOH.
Hcxirouenne — eciti mperoiaBaTeb IIOIPOCHT OTKIIOYATH KaMepsl H MEKPO(OHEI B CBS3M ¢ OoipIIMMH moMexamu. Ha aBaTapkax
JIOJDKHBI OBITH HCKIIOUHTENIBHO JIeNoBbIe (hoTo.

ITpu nmpoBeaeHNH NEKIIMOHHO-NPAKTUYECKUX 3aHATUI BeIETCA 3aUCh. DTO JaeT BOZMOXHOCTb IPOCMOTpA 3aHATHS B CIydae
HEBO3MO)KHOCTH IIPHCYTCTBHS Ha HEM WM TIPH HEOOXOIMMOCTH BHOBb OOPATHTCS K MaTepHaIy B 3aHOBO €T0 IIPOCMOTPETE.




