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

1.1

3 PEeKTHBHOCTH MPOU3BOJICTBA M KAYECTBA ITPOIYKIIHH.

Ienmpro n3ydeHNs XUMHUH SIBIISICTCS IPHOOpETeHNE 3HAHNH U yMEHNI, HeOOXOIUMBIX JUIS YCIEIIHOTO OCBOCHUS
JMCIMIUINH €CTECTBEHHOHAYYHOTO U MPO(ECCHOHAIBHOTO IIMKIIOB U MO3BOJISIONINX PEIaTh BOIPOCH! MOBLIIIEHHUS

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

1.3 | - 0 cTpoeHUU BelIECTBA;

1.4 | - 0 BayKHEHIIIUX CBOMCTBAX BCIICCTB U 3aKOHOMEPHOCTAX UX U3BMEHCHUS B 3aBUCUMOCTHU OT MOJIOKEHUS COCTABIL

OJICMCHTOB B HCpI/IO,I[I/I‘ICCKOfI CUCTEMC;

STFOIIHX

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

npealecTByomiee:

2.2.1 | Oxonorus

2.2.2 | MarepuanoBeneHue

223

2.2.4 | bezonmacHOCTD JKU3HEAEITEIHOCTH

3. HIEJIA JUCHUIIJIMHBI (MOAYJISA, HPAKTUKH, HAP), COOTHECEHHBIE C COOTBETCTBYIOLIIUMH

KOMIIETEHIIUAMM, KOTOPBIE JTOJI’KHBI BbITh TOCTUT'HYTBI OBYYAIOIUMCS

YK-6.1 : leMoHCTPHPOBATH 3HAHNE €CTECTBEHHOHAYYHBIX H IPYIUX PYyHIAMEHTATBHBIX HAYK B MPO()ecCHOHATBHOI

AesITeJIbHOCTH
3HaTh:
YpoBeHb | | OCHOBBI CTPOEHUS BELIECTBA, COCOOBI CMEIIEHHUS] XUMUYECKOTO PABHOBECHS B CUCTEME, OCHOBBI
BOCCTAHOBUTENBHBIX METEIIIYPIUUECKUX IPOLIECCOB
YposeHs 2
Yposens 3
YmMmern:
Yposens |
YposeHsb 2
Yposens 3
Baagers:
YpoBeHb | | yMEHHSIMU UCTIOJIB30BaHHS J1a00pATOPHOTO 000PYIOBAaHUS IS IPOBEACHUS XUMHUUECKOTO KCIIEPUMEHTA
VYposeHs 2
Yposens 3
4. CTPYKTYPA U COAEP)KAHUE JUCIUIIVIMHBI MOAYJIA, IPAKTUKHU, HUP)
Kon HaumeHoBaHMe pa3ie/ioB U TeM /BH/L 3aHATHS/ Cemectp / | Yacos | Komneren- | Jluteparypa | Ilpumeuanue
3aHATHS Kype M
Pasnen 1. BBenenne. OcHOBHbIE 3aKOHBI M
NOHSATUS XMMHUH
1.1 Xumusl, Kak pa3zieNl eCTeCTBO3HAHUSA. 3HAUYEHHE 1 2 VK-6.1 JI1.1J12.1
XMMHU KaK HAy4HO! OCHOBBI MAaTEpUAIOBEICHNU. 2.2
OcCHOBHBIE TTOHATHS XUMHUH: aTOM, MOJIEKYJIa, UOH, 21 32 93
MOJIb, aTOMHAs MOJICKYJISIPHAsI Macca, CIOCOOBI UX
omnpexneneHns. OCHOBHBIE 3aKOHBI XUMHUH: 3aKOH
COXPaHEHHUS MacChl, KaK OCHOBA MAaTEPHAIbHOTO
0aJyaHCca TEXHOJIOTHYECKOTO MIPOIlecca, 3aKOH
ITOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH
9KBUBAJIEHTOB, 3aKOH ABorapo. /Jlex/
1.2 CBolicTBa OCHOBHBIX KJIaCCOB coequHeHuil. /J1ab/ 1 2 YK-6.1 JI1.2J13.1
JI3.3
3132 33




1.3 CamocrosTensHOe U3ydeHHE yueOHOTo MaTepuana B 5 YK-6.1 J1.2
LMS Canvas: Ucropus paszsutus xumuu /Cp/ 213253

1.4 CamocrosTensHOe H3ydeHne yueOHOro MaTepuana B 5 YK-6.1 J1.2
LMS Canvas: AToMHO-MOJIEKyIsipHOE yaeHue /Cp/ 3132253

1.5 CaMocrosiTenbHOE U3ydeHne yueOHOTO MaTepraia B 10 YK-6.1 JI1.2
LMS Canvas:3akoH IOCTOSIHCTBA COCTaBa. 212233
Cocrapnenue (popmyn OUHapHBIX coeauHeHuit /Cp/

1.6 CaMocTosITeNbHOE U3ydeHHe yueOHOro MaTepuasa B 5 YK-6.1 JI.1
LMS Canvas:Cocrapnenue GopMyI THIPOKCHIOB U 012233
coneit /Cp/

1.7 CaMocrosiTenbHOE U3yueHne yueOHOro MaTepuaia B 5 YVK-6.1 J1.1
LMS Canvas:IIpumeHeHne 3aKkOHOB ABOTaIpo 1 2132533
Ta30BbIX 3aKOHOB JIJISI PEIICHUST XUMHUECKIX
3amau /Cp/

Pa3nen 2. CtpoeHue BemecTBa.

2.1 Crpoenne aroma. KBaHTOBBIC Unciia. ATOMHEBIE 2 YK-6.1 J1.2J12.1
op6uranu. [Ipunuun ITayns. Ipasuno XyHaa u 2132933
TIOPSIOK 3aITOJTHEHUST aTOMHBIX OpOHTANICH.

IIpunnun HaumeHnsbiel sHeprun. Iepuoauueckuii
3akoH u [lepuoauyeckas ccTEMa XMMHUYECKUAX
9JIEMEHTOB B CBETE TEOPHHU CTPOCHUS aToMa /JIex/

2.2 Xumuueckas cBs3b. CtpoeHue Mosekyi. [IpudanHbl 2 YK-6.1 J12.2
oOpa3zoBaHus XUMHYECKO# cBsi3u. [Ipupona 2132093
XUMHUYECKOH cBs13u. Moekyna Bo1opoJa U METOIbl
ee omucanus. Meron BC u rubpuan3zarms
opOuraeii /Jlex/

2.3 CaMocrosiTenbHOE U3ydeHrne yaeOHOTO MaTepraia B 5 YK-6.1 J1.1
LMS Canvas:OnexTpoHHbIe ()OPMYITBI SIEMEHTOB. J1.2J12.1
XapakTepucTrKa deMenTa 1o dpopmyie /Cp/ 2.2

35132 33

2.4 CaMocrosITenbHOE U3ydeHrne yaeOHOTo MaTepraia B 5 YVK-6.1 JI.1J12.1
LMS Canvas:3aBucumocts nonoxxenus B I1T1C ot J12.2
crpoenus atoma /Cp/ 213233

2.5 CamocrosiTenbHOE U3ydeHne yueOHOro MaTepuraia B 10 VK-6.1 JI1.1
LMS Canvas:Ileproauueckoe n3MEHEHHE CBOWCTB JI1.2J12.2
BEIIECTB B 3aBUCHMOCTH OT mosoxenus B [1C /Cp/ 213203

2.6 CamocrosiTenbHOE U3ydeHne yueOHOTO MaTepuaa B 5 YK-6.1 JI.1J12.1
LMS Canvas:BanentHocts. KoBanenTtHas 2.2
cBs3b /Cp/ 3132293

2.7 CaMocrosITenbHOE U3ydeHrne yaeOHOTO MaTepraia B 5 YVK-6.1 J.1
LMS Canvas:Mertammaeckas cBs3b /Cp/ J1.2J712.2

213233
Paznen 3. OKHCINTENHHO-BOCCTAHOBUTEIBHBIE
MPOIECCHI

3.1 OKHCINTETFHO-BOCCTAHOBUTENIBHBIE PEAKIUH. 2 YVK-6.1 JI1.1J12.2
YpaBHEHHS AIeKTpOHHOTO OanaHca. /IIp/ 013233

32 CamocrosTensHOe U3ydeHHe yueOHOro MaTepuaa B 8 YK-6.1 J1.1
LMS Canvas: AHaJIu3 OKHCIUTEIBEHO- 212233
BOCCTaHOBUTEITLHOM criocoOHOoCcTH atoma /Cp/

33 CaMocrosiTenbHOE U3ydeHre yaeOHOTO MaTepraia B 8 YK-6.1 JI1.2
LMS Canvas: Tunuansie okucnuteny. Hemeramist. 212233
Kucnortsr. /Cp/

34 CaMocTosITeNnbHOE U3ydeHre yueOHOro MaTeprasa B 8 YK-6.1 JI1.2
LMS Canvas:OxucnurenbHble CBOHCTBA XpPOMATOB, 2132 33
JIUXPOMATOB, a30THOU KUCIOTHL. /Cp/

3.5 CaMocrosiTenbHOE U3ydeHrne yueOHOTO MaTepuaa B 8 VK-6.1 J1.2
LMS Canvas: Tunuusble BOCCTAHOBHUTEINH. 212233
Merauisl, cynbGunsl, HUTpUIHL. /Cp/

3.6 CaMocrosITenbHOE U3ydeHrne yaeOHOTO MaTepraia B 8 YVK-6.1 JI1.2
LMS Canvas:BoccraHoBHUTENBHBIE CBOICTBA 212233

rajoreHunoB. /Cp/




3.7 CamocrosTensHOe U3ydeHHE yueOHOTo MaTepuana B YK-6.1 JI1.2J13.1
LMS Canvas:OkucnuTenbHO-BOCCTaHOBUTENIbHAS 212233
JIBOMCTBEHHOCTb. Peakinn
JquctipornopruoHupoBanus. /Cp/

Paznen 4. DnekTpoxummus

4.1 CamocrosiTenbHOE U3ydeHne yueOHOTO MaTepuaa B YK-6.1
LMS Canvas:OCHOBBI 3JIEKTPOXUMHUECKHX 212233
mponeccoB. [anpBaHmYecKuid 3ekMHT /Cp/

4.2 CaMocrosITenbHOE U3ydeHre yaeOHOTO MaTeprasa B YK-6.1
LMS Canvas:OneKkTpoau3 Kak METOJl IIOIy4eHUs U 012233
paduHupoBaHUs MeTayuloB. Pacuer Maccol 1 00beMa
MIPOIYKTOB 3JeKTposu3a. /Cp/

43 DJEKTPOIN3 B pacTBOpaXx 3JIEKTPOIUTOB. YK-6.1 JI3.3
lameBanngeckue nporeccel. Kopposns. /J1a6/ 213233
Pasnen S. PacTBopsl

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

2.2
213233

5.2 CaMocTosITeNnbHOE U3ydeHHe yueOHOTo MaTeprasa B YK-6.1 JI1.2
LMS Canvas:O01ue cBOWCTBa pacTBOPOB. 213203
PacTBOpHI Kak MHOTO KOMITIOHEHTHBIE CHCTEMBI.

PactBopuTeINs M pacTBOPSIEMOE BEIIECTRO.
PacTBOprMOCTE. HachileHHbIEC 1 HEHACBIIICHHBIC,
TIepeChIIIEHHEIE, pa30aBIeHHbBIE U
KOHLIEHTPUPOBaHHbIE pacTBOPhl. B3aumoseiicreue
PacTBOPEHHOTO BelIecTBa U pactBopurens. /Cp/

53 CaMocrosITenbHOE U3ydeHre yaeOHOTo MaTepuaa B YK-6.1 JI1.2
LMS Canvas:PacTBOpbI 21€KTPOIUTOB. 012233
DJEeKTPOIUTHYECKAS TUCCOLUALIUS PACTBOPEHHBIX
BelecTB. Teopus 3IeKTPOIUTHIECKOI
mucconmanyu. KoHcTanTa U cTerneHb JUCCONUAIH
craboro 37IeKTposuTa. 3aKoH pa30aBlIeHUS
OcBanpaa. /Cp/

5.4 CaMocTosITeNbHOE U3ydeHHe yueOHOro MaTeprasa B YK-6.1 JI1.2
LMS Canvas:PacTBOpbI CHIIBHBIX AJIEKTPOJIUTOB. 2132 33
Kaxymasicst crerneHb qUCCONUAH CHIIBHOTO
anekTposuta. oHHOE NpOU3BeICHNUE BOIBL.

BonopoaHslil U THAPOKCUIIBHBIN TIOKA3aTENu.
Wunpukaropsl. Metoer onpenenenus pH.
IIpoussenenue pacrBopuMocTd. OOMEHHBIE
peakiuu B pactBopax. [mapomnms coneil. Koncranra
U CTeneHb Tuaponn3a. bydepusie pactBopsl. /Cp/
Pasnen 6. O01mue 3aK0HOMEPHOCTH XHMHYECKUX
NpoIecCoB.

6.1 CaMocrosiTenbHOE U3yueHne yueOHOro MaTepuaia B VK-6.1 JIL.1J12.1
LMS Canvas:OcHoBbl TepMoxumuu. /Cp/ 2.2

3132 33

6.2 CaMmocrosiTenbHOE U3ydeHne yaeOHOTO MaTepraia B YVK-6.1 JI1.2J13.1
LMS Canvas:OmnpezneneHue 3aBUCUMOCTH CKOPOCTH 0103233
PCaKIMK OT KOHIIGHTPALUH U TeMIICPaTypPhL.

Cwmemenue paBHoBecus. /Cp/

6.3 CaMocrosiTenbHOE U3ydeHrne yaeOHOTO MaTepraia B YK-6.1 JI1.2J13.2
LMS Canvas:3akon I'ecca. PacueTs! TemmoBbx 212233
3¢ dexToB peakiuii. /Cp/

6.4 CaMocTosITeNnbHOE U3ydeHHe yueOHOro MaTeprasa B YK-6.1 JI1.2J12.1
LMS Canvas:Bropoe Hauanao TepMOJUHAMUKHY. 219233
IonsTre 006 3HTpOoNUH. MI3MEHEHNE SHTPOIHHY IPH
(ha30BBIX U XUMUYECKHX mpeBpanenusx. /Cp/

6.5 CamocrosiTenbHOE U3ydeHne yaeOHOro MaTepuraia B VK-6.1 JI1.2J12.1
LMS Canvas:Camonpou3BoJIbHOE IPOTEKAHNUE 2132 33

peaxuwmii. DHeprust [n66ca. Pois SHTANTBNMIAHOTO U
SHTPONHUUHOTO (HPaKTOPOB B ONPEACICHUN
HanpasjeHus npornecca. /Cp/




6.6

CaMmocrosiTenbHOE U3ydeHrne yueOHOro MaTepuaia B
LMS Canvas:OcHOBbI XUMHUYECKON KHHETHKH.
CKOpPOCTh XUMUYECKOW peakluu H (JaKTOPHI e¢
OTIpeNeIIIonIne. 3aBUCUMOCTh CKOPOCTH PEAKIIUI
OT KOHIIEHTpAIK peareHToB. Kunernueckoe
ypaBHeHue peakiuu. [Ipasuio Baut-T'odda.
KoHcTaHTa CKOpOCTH peakiuy. JHEPTUsl aKTHBAIIUH.
Karanus u xaranuzatopsl. /Cp/

YK-6.1

J1.3J12.1
0103233

6.7

CaMocrosiTenbHOE U3ydeHne yueOHOro MaTepuaa B
LMS Canvas:Xumunueckoe paBHoBecue. OOpaTumMble
1 HeoOpaTHMBIe XUMHIUYecKHe peaknni. KoHcranTa
XMMHUYECKOTO PaBHOBECHS U €€ CBS3b C dHEeprueit
I'n66ca. CMmereHne XUMHUYECKOTO PAaBHOBECHS IIPU
n3meHeHny yenosuit. [puatmn Jle-Ilarense. /Cp/

YK-6.1

J1.2J12.1
0109233

6.8

T/

VK-6.1

0102233

6.9

/3auét/

YK-6.1

0103233

Pa3nen 7. OcHOBBI KOOPAMHAIIMOHHOH XUMUH

7.1

CamocrosTenpHOe N3ydeHne yueOHOro MaTepuana B
LMS Canvas:XapaktepucTika KOOPANHAITHOHHBIX
COCIMHEHHH, UX MOyIeHUe, KIacCH(PHUKAIINS.
KommuiekcoobpazoBartens u nuranisl. BHemHsis u
BHYTPEHHSIS KOOPAHHAIIMOHHBIC CEpPBHI.
KoopauHamoHHOE 9MCIio, 3aBUCHMOCTD
KOOPJMHAIIMOHHOTO YHCIIa OT 3apsa U paguyca
KOMIuIeKcooOpa3oBarels. PaBHoBecus B pacTBopax
KOOPJIMHAITMOHHBIX coenuaeHmid. Koncranrta
HeycroitunBoctu. /Cp/

VK-6.1

351052 53

7.2

CaMocrosiTenbHOE U3ydeHne yueOHOTO MaTepuaia B
LMS Canvas:HoMeHkIaTypa KOOpAUHAIIMOHHBIX
coeanHeHN. KBAaHTOBO-MEXaHHYECKHE METOIBI
TPaKTOBKM XMMHUYECKOW CBSA3H B KOMILJIEKCHBIX
coequHeHusX. Metos BaJIeHTHEIX cBia3el. [londarue
0 TEOPUU KPUCTAJUTMYECKOTO TTOJIS.
CriekTpoxuMHuuecKuil paj murannos. Mzomerpus
KOOPJMHAIIUOHHBIX COCMHEHN. 3HAaUeHIE U
MIPUMEHEHUE KOOPAMHALIMOHHBIX COCTMHCHUH B
Hayke U Texauke /Cp/

YK-6.1

0103233

7.3

CamocrosTensHOe n3ydeHne yaeOHOTo MaTepraa B
LMS Canvas:IToryderne KOMITIEKCHBIX
coenuHeHui. CBOMCTBA KOMIIIEKCHBIX
coenunenui. /Cp/

VK-6.1

0102233

7.4

CaMocrosITenbHOE U3ydeHrne yaeOHOTO MaTepuaa B
LMS Canvas:Cocrasnenue ¢hopmyi
KOOpP/IMHALIMOHHBIX coelMHEeHU. Pacuer KoHCTaHTbI
HecroitkoctH. /Cp/

VK-6.1

0102393

7.5

CamMocTosTenbHOE H3ydeHHEe y1eOHOTO MaTepraa B
LMS Canvas:MeToa KOMILIIEKCOHOMETPUYECKOTO
tutpoBanus /Cp/

VK-6.1

0102393

Pa3znen 8. Ctpoenne u cBoiicTBa HeMeTAIOB P-
3JIEMEHTOB.

8.1

CamocTosITeNTbHOE H3ydeHHe y1eOHOTO MaTeprasa B
LMS Canvas:IToarpymma remust. O6miast
XapaKTepUCTHKa 3neMeHToB. Haxoxnenue B
MIPUPOJIE, METO/IbI TOIYICHHS COETUHEHUSI
6maropoHBIX Ta30B. [IpakTHdeckoe mpuMeHEeHUe
6maroponHsIx ra3os. /Cp/

VK-6.1

01092393




8.2

CamocrosTensHOe U3ydeHHE yueOHOTo MaTepuana B
LMS Canvas:Boaopoa. ITonoxeHue B
MIEPHOANIECKOH CHcTeMe, 00IIas XapaKTepHUCTHKa,
n30Tomnsl. JJabopaTopHbIE M MPOMBIIIICHHBIE
METO/IbI TTONTydeHUs. DU3NUYECKHE U XUMHICCKHE
cBoiicTBa. [Hapuel, HX Ki1accu(UKaLus, CIIOCOOBI
MTOJydeHUs U cBoicTBa. OOIIast XapakTepuCTHKa
BOJIOPOJIHBIX COCANHEHUH HEMETAIIIOB.
IIpumenenune Bogopoaa. /Cp/

YK-6.1

0103233

83

I'anorensl. O01ast XapakTepHCTHKA, TTOJIyICHHE,
¢dusmyeckue U XuMudeckue cpoiicta. CoennHeHNEe
TaJOreHOB C BOAOPOIOM, OIydEeHHIE, CBOUCTBA.
[TnaBukoBas KNCIOTA, XJIOPOBOJIOPOIHAS,
OpPOMOBOIOPOIHAS M HOIOBOJOPOIHAS KACIOTHL
lamorenmasl. /JIex/

VK-6.1

01052 53

8.4

CamocrosTensHOe N3ydeHne yaeOHOTO MaTepuaa B
LMS Canvas:CpaBHeHuE COBICTB OKUCIUTENBHO-
BOCCTaHOBHUTENIBHBIX KUCIOPOZOCOIEPKAIINX
KHCIIOT ranoreHos. /Cp/

YK-6.1

0103233

8.5

CamocrosTensHOe H3ydeHne yaeOHOTo MaTepuaa B
LMS Canvas:B3aumoeiicTBie TajI0reHoB C
pacTBOpamu mienoyer u Bojoil. CoequHeHNE
raJloreHoB ¢ KucinopooM. dropua kucmopona,
OKCH[IBI XJIOpa, OpoMa, HoAa.
Kucnopozaconepskaiue KuciaoTsl. [IpumeHenme
ranoreHoB. /Cp/

YK-6.1

0103233

8.6

CaMocTosITenbHOE H3ydeHHE yIeOHOTO MaTeprana B
LMS Canvas:Kucnaopox. Ob6mras xapakTepHCTHKa,
CTPOEHHE MOJIEKYJI, 1JabOpaTOpHbIE U
TIPOMBIIUICHHBIE CIOCOOBI ITOTydeHHUs, (PH3UIECKUE
U XUMHYecKHe cBoHcTBa. O30H, €ro moydcHue,
CTpPOCHHUE MOJIEKYII, CBONCTBa U mpuMeHeHue. /Cp/

VK-6.1

0102233

8.7

CaMocrosiTenbHOE U3ydeHne yueOHOro MaTepuaia B
LMS Canvas:Boga. ®usnueckue CBONCTBa,
JFiarpaMMa COCTOSIHHUS, XUMHYECKHE CBOICTRA.
Kpucrannoruaparsl, UX CTPOCHUE U UX CBOMCTBA.
Cnoco6s! ounctku Boasl. Ilepokcusa Bogopoaa,
CTpOCHHE, TI0JTyIeHNe, CBOICTBa, TprMeHeHue. /Cp/

YK-6.1

010233

8.8

Cepa. O0r1as XxapakTeprCcTHKa, HAX0XKICHHES B
IIPUPOJIE, CIOCOOBI OTydeHNUS, (PU3MUECKUE U
XUMHUYeckue cBoiictBa. CepoBoaopo, Cyabduabl,
nonucynbGuapl. CoeIMHEHUE CEPhI ¢ KHCIOPOIOM:
OKCHJIBI, KHCIIOPOIOCOAepIKaIIie KACTOTHI
(cepHHCTAast KUCIIOTA, CepHAsI KUCIOTA, AUCEPHAs
KHCIIOTa, THOCEPHAs KUCIIOTA, IEPOKCOKHUCIOTHI
cepsl), X conu. [IpumeHeHne cepsl U ee
coenuHeHni. /JIex/

VK-6.1

0102233

8.9

CgoiicTBa cepsl u ee coeanHeruit /J1ad/

YK-6.1

0103233

8.10

CamocrosTensHOe H3ydeHne yueOHOro MaTepuaa B
LMS Canvas:Crioco0b! MpOMBIIIUIEHHOTO
MIPOM3BOJICTBA CEPHOU KHCIIOTHI. ¢€ IMPHUMCHEHHE B
HapoaHOM xo3siiicTBe. /Cp/

VK-6.1

351052 53

8.11

CamocrosTenpHOe N3ydeHne yueOHOro MaTepuana B
LMS Canvas:Cernen, Teutyp u nojaonuit. Oomas
XapaKTEPUCTHKA DIIEMEHTOB, HAXOXKICHUE B
npupoe, GU3HIeCKUe 1 XUMHYCCKUE CBOIICTRA.
BoopogHbIe COeIMHEHNUS CelICHA B TEIUIypa.
CeneHnabl ¥ TeIUTypuAbl. OKCHIIBI CElIeHA 1
tesutypa. Kucrnoponocoaepskamiye KUCIOTHI CeJeHa
u temutypa. [IpumeHenue ceneHa u temypa. /Cp/

VK-6.1

51052 53




8.12

CaMmocrosiTenbHOE U3ydeHrne yueOHOro MaTepuaia B
LMS Canvas:A3oT1. O01iast XapaKTepUCTHKA
9JIEMEHTa, HaXOKACHHE B IPHPOJIE, CIOCOOBI
TIOJTy9eHUsI a30Ta, GU3UIECKUE U XUMHUYECKHE
cBoiictBa. CoeIMHEHUS a30Ta C BOJOPOIOM,
CIIOCOOBI TTONTy4eHHMs1, GU3NUSCKUE U XUMUICCKUE
cBoiictBa. /Cp/

YK-6.1

0103233

8.13

CamocrosiTenbHOE U3ydeHne yaeOHOTO MaTepraa B
LMS Canvas:CoennHeHune a30Ta ¢ KUCIOPOIOM.
OKCHJIBI 230Ta, KUCIIOPOIOCOAEPIKAIINE KHCIOTHI
a30Ta, UX MoxydeHue u cBoiicrea. Comu
KHCIOPOAOCOAePIKAIINX KUCIOT a3oTta. [IpuMeHenne
a30Ta u ero coenuHenuii. /Cp/

YK-6.1

0103233

8.14

CamMocTosTenbHOE H3ydeHHEe yueOHOTO MaTepraia B
LMS Canvas:®ochop. Obmast xapakTepucTHKa
9JIEMEHTa, HaX0X/ICHHUE B IPUPOJIE. AJUIOTPOIHbIE
moaudukanuu pochopa. CriocoOpl moTydeHUS
¢docdopa. duznueckue 1 XUMUIECKHE CBOHCTBA
¢docdopa. Bomopoausie coenunaenwst hocdopa.
®ocounsr meramo. /Cp/

VK-6.1

01052 53

8.15

CaMocrosiTenbHOE U3yueHne yueOHOro MaTepuaa B
LMS Canvas:Kucnopoansie coenunenus dpocgopa.
Kucnoponocoaepxkamue KACIoTs Gocdopa.
Docdatsr. [Ipumenenue docdopa u ero
coenunenuit. /Cp/

YK-6.1

0103233

8.16

VYrnepon. OOmas XxapakTepUCTHKA JIEMEHTA,
HaXOJK/ICHHE B TIPHPOJIE. AJIIOTPOITHBIE
Moupukanun yriaepoaa. CriocoOs! morydeHus,
(usnveckue u XuMHUYECKHe CBOMCTBa. BomopoaHbie
COEIMHEHHMS, KHCIOPOJHbIE COEJUHEHNS,
KHCIIOPOI0COAEPKAIINE KUCIOTHI ¥ X COJIH.
IIpumenenue yrinepona u ero coenuneHuit. /Ip/

VK-6.1

01052 53

8.17

CaMocrosiTenbHOE U3ydeHne yueOHOro MaTepuaia B
LMS Canvas:Kpemunii. O6mas xapakTepucTHKa
9JIeMEHTa, HaXOKACHHE B IPUPOJE. ATIIOTPOITHEIC
Moaudukanuu KpeMausi. CriocoObl moTydeHus,
(busnyecKue U XUMHYECKUe CBoiicTBa. BomopoaHsie
COCTMHEHMS, KHCIIOPOJHBIC COCTMHEHNS,
KHCIJIOPOJ0COAEPKAIINE KUCIOTHI ¥ UX COJIH.
[IpumeHeHne kpeMHUS U ero coenunenuil. /Cp/

YK-6.1

010233

Paznen 9. CTpoenue u cBOiCTBa METAJLJIOB S-
3JIEMEHTOB.

9.1

CamMocTosITennbHOE H3ydeHHEe y1eOHOTO MaTeprana B
LMS Canvas:IToarpymnna mutus. O6mast
XapaKTepucTHKa aneMeHToB. Haxoxnenune B
IIPUPOJIE, METO/IBI TIOJIYIEHHS COSIMHCHUS
LICIOYHBIX METAIIOB. [IpakTHyecKoe IprUMEeHEeHHE
1IenoYHbIX MeTamioB. /Cp/

VK-6.1

0102393

9.2

CamocrosiTensHOe U3ydeHUe yueOHOro MaTepuana B
LMS Canvas:IToarpynmna 6epumius. [Tonoxenue B
MIEPHOANIECKOH CHCcTeMe, 00IIasi XapaKTepUCTHKa,
METOJbI TOTydeHNs. DU3NYECKHe U XUMHIECKHE
cBoiictBa. OKCUABL, THIPOKCUIBI, UX
KIIacCU(UKANNS, CIOCOOBI TTOJIyIEHHS U CBOHCTBA.
[IpumeHeHne menoYHo3eMeNbHBIX MeTauioB /Cp/

YK-6.1

0103233

9.3

CsoticTBa s-meTamios. /J1a6/

YK-6.1

0103233

Paszpnen 10. CTpoenue u cBoiicTBa MeTaJJIOB P-
3J1eMEHTOB

10.1

AmomuHAi. O6Imas XxapakTepruCTHKa, TIOTyIeHHE,
(uzmdeckue u xummudeckune cBoicTea. OKcuy,
THIPOKCHI, COJIU almoMUHus. [Ipumenenne
AITFOMUHUS | ero coeauneHui. /TIp/

VK-6.1

010293




10.2

CaMmocrosiTenbHOE U3ydeHrne yueOHOro MaTepuaia B
LMS Canvas:amnmuii, naanii, Tammni. Oo1as
XapaKTepUCTHKa dIIeMeHTOB. HaxoxneHue B
IIPUPOJIE, CIOCOOBI OTydeHNUS, (PU3MUECKUE U
XUMHUYecKue cBoicTBa. COCAMHCHUS TaJUIHs, HHANS,
Tayuus U ux npumenenne. /Cp/

YK-6.1

0103233

10.3

CamocTosiTennbHOE H3ydeHHe y1eOHOTO MaTeprasa B
LMS Canvas:On08Bo, ceuser. O0mas
XapaKTepHUCTHKA IIEMEHTOB, CIOCOOBI MOIYICHHS,
¢bu3uyeckue 1 xumMuueckue caoricrsa. OKCHABL,
ruapokcusl. [Ipumenenue onosa, ceunIa. /Cp/

VK-6.1

01092393

10.4

CamMocTosITeNnbHOE H3ydeHHe y1eOHOTO MaTeprasa B
LMS Canvas:McTopus pa3BUTUS METaILITypTHU.
ITonydenue osoBa, Meau, amoMuuus. /Cp/

YK-6.1

0102233

Pa3nen 11. Ctpoenue u cBoiicTBa MeTajioB d-
371eMEHTOB.

CamocrosTensHOe N3ydeHne yaeOHOTo MaTepraa B
LMS Canvas:IToarpynmna ckangust. O6miast
XapaKTEepPUCTHKA 3JIEMEHTOB, HAX0XXIECHHE B
npupoze u noxyderne. OKCHIBI, THAPOKCHIBL.
IIpumeHeHne HIeMEHTOB NOATPyYNITB! ckaHaus. /Cp/

YK-6.1

013233

11.2

CaMocrosiTenbHOE U3ydeHrne yueOHOTo MaTepuaa B
LMS Canvas:IToarpynmna tutana. O6miast
XapaKTEPUCTHKA DIIEMEHTOB, HAXOXKICHUC B
npupojie U noxydenne. OKCHIbL, THAPOKCUIBL.
[IpuMeHeHune 31eMeHTOB MOArpyMIkEl TUTaHa. /Cp/

YK-6.1

0103233

113

CamocrosTensHOe H3ydeHne yueOHOro MaTepuana B
LMS Canvas:IToarpynmna Banaaus. OOrias
XapaKTEPUCTHKA DIIEMEHTOB, HAXOXKICHUE B
npupoje u noxydenue. OKCUIbL, TUAPOKCUIBL.
[IpumeHeHne rIeMeHTOB NOArpyIIs BaHaaus. /Cp/

YK-6.1

35105233

11.4

[Moarpynmna xpoma. Ob1as XapakTepUCTUKA
9JIEMEHTOB, HAXOXK/ICHUE B IPHPOJIE U MTOJTyICHHUE.
Oxkcupl, TUAPOKCH B [IpUMEHEHIE 3JIEMCHTOB
noarpymmsl xpoma. /Cp/

VK-6.1

0102393

CamocrosTenpHOe H3ydeHne yueOHOro MaTepuana B
LMS Canvas:IToarpymma mapranma. O0mias
XapaKTEPUCTHKA DIIEMEHTOB, HAXOXKICHHUE B
npupoze u nonydeHue. OKCUIBL, THAPOKCHIBL.
IIpuMeHeHne 2IIEMEHTOB TTOATPYIIITBI

Mmapranma. /Cp/

VK-6.1

351052 53

11.6

Meramnsl cemeiicTBa xkeie3a. O0mas
XapaKTEepUCTHKA DJIEMEHTOB, HAXOXKICHUE B
npupoze 1 noiydenue. UyryH u cranb. OKCHBbI,
THJIPOKCH/IbI, COETUHEHHSI METAJJIOB CEMEHCTBA
xenesa. [I[puMeHeHne MeTaioB U UX
coenuHenuil. /Jlex/

YK-6.1

0103233

CaMocTosITeNbHOE U3ydeHHe yueOHOro MaTeprasa B
LMS Canvas:Merasisl cemeiicTa xene3a. Oomast
XapaKTEPUCTHKA DIIEMEHTOB, HAXOXKICHUE B
npupoe u nonydenue. UyryH u cranb. OKCHABI,
THIPOKCHIBI, COSTMHCHUST METAIIJIOB CeMeiCcTBa
xkenesa. [I[puMeHeHne MeTaioB U UX

coeaunenui. /Cp/

VK-6.1

351052 53

CaMocrosTenbHOe U3ydeHre yueOHOro Marepuasa B
LMS Canvas:Meraiibl ceMeicTBa IIIaTUHBL.
OOmas xapaKTepHuCTHKA IEMEHTOB, HAXOX/ICHHE B
npupoe u noxyderue. OKCUABL, THAPOKCUBL,
COeIMHEHHS METAJLIOB CEMENUCTBA MIATHUHBI.
[IpumeHeHne MeTaJuTOB 1 BX coennHeHui. /Cp/

YK-6.1

0109233

11.9

CamMocTosITeNTbHOE H3ydeHHe y1eOHOTO MaTeprasa B
LMS Canvas:IToarpymmna meau. O6mas
XapaKTEePUCTUKA AIIEMEHTOB, HAXOXKICHUE B
npupoze u noiyderne. OKCHIbI, THAPOKCHIBL.
[IpuMeHeHne meMeHToB moArpymisl Menu. /Cp/

YK-6.1

0102233




11.10 | CamocTossTensHOE U3ydeHHE yIeOHOTO MaTeprana B 1 4 YK-6.1
LMS Canvas:IToarpymnmna nunka. O6imas 213253
XapaKTEepPUCTHKA IIEMEHTOB, HAXOXKICHUE B
npupoe u noxyderne. OKCHUABL, THAPOKCUIBL.
[IpumMeHeHune 31eMeHTOB NOArpyNbI LuHKa. /Cp/

11.11 CaMocrosTenbHOE U3yueHre yueOHOro Matepuasa B 1 8 VK-6.1
LMS Canvas:Pa3BuTie 1o0MEHHOTO IPOU3BOJICTBA B 2132 33
HosoTtpowurnke. Jlomennslii mporecc Npou3BOACTBA

yyryHa. /Cp/

Paznen 12. 5. Ctpoenue u cBoiicTBa Merasios f-
3JIEMEHTOB.

12.1 CamocrosTensHOe n3ydeHne yaeOHOTo MaTepuaa B 1 2 YK-6.1
LMS Canvas:Jlantanouzasl. O0mast XapakTepUCTHKA 012233
9JIEMEHTOB, HAXO0XJICHUE B IPUPOIE U HOTyICHHE.
Oxcuapl, tuapokcuapl. IlpuMenenre TaHTaHUIOB.
AxrtrHOHIBL. OOmas XapaKTepruCTHKA SIEMEHTOB,
HaXOK/IeHHE B IpUpoJe U moiaydeHue. OKCHIHL,
ruzpokcusl. [Ipumenenue aktuHounos. /Cp/

12.2 /0p/ 1 7 VK-6.1
01052 53

12.3 /Ox3amen/ 1 0 YK-6.1
013233

5. ®OHJ] OHEHOYHbBIX MATEPHUAJIOB

5.1. KoHTpo/bHbIE BONPOCHI AJIl CAMOCTOSITEJIbHOM MOATOTOBKH K IPOMEKYTOYHOM aTTecTALIMHU [0 UTOTaM OCBOCHUS
JMCHHMILTAHBI (MoayJisi, mpakTuku, HUP)

Bompocs! k ak3ameny (VK - 6.1)

1. Xumus, Kak paszien ecTeCTBO3HAHUS. 3HaU€HNUEe XMMHUM KaK HaydHOI OCHOBBI MaTepUalIOBEACHHUS.
OCHOBHBIC ITOHATHSA XUMHH: aTOM, MOJICKYJIa, HOH, MOJIb, AaTOMHAsI MOJICKYJISIpHAsE Macca, CIIoCOOBI

ux onpenenenus. OCHOBHBIE 3aKOHBI XUMHUU: 3aKOH COXPAHEHHSI MACChl, KAK OCHOBA MaTEpUAJIbLHOTO
6anaHCca TEXHOJIIOTHYECKOTO MIPOIIecca, 3aKOH MOCTOSHCTBA COCTaBa BEI[ECTB, 3aKOH 3KBHUBAJICHTOB,

3aKOH ABOTaIpo.

2. Crpoenue aroMa. Macca U 3Heprys B MaTepUaJIbHOM MUpE. DJIEMEHTApHBIE YaCTULBI U ITOJIS.

Macca, 3apsiz, COMH H APYrHe CBOHCTBA 3IEMEHTAPHBIX BEIIECTB. SIApo U AIeKTpoHHAs 000JI0UKa.
KBanTtoBble uncna. BonHoBast GyHKLUS U 21€KTPOHHAS IUIOTHOCTH B aTOMe. ATOMHBIE OpOUTAITH.
IMpuanun [Mayns. EMKocTs a5eKTpoHHBIX o6oodek. [IpaBmiio XyHaa 1 MOpsI0K 3ar0THEHHS

aTOMHBIX opOuTanedl. [IprHINT HaNMeHbIIel SHepTHn.

3. CrpoeHue 3IeKTPOHHBIX 000JI09eK aTOMOB 371eMeHTOB. [lonsTue a3ddexTHBHOTO 3apsaa sapa
aToma. [lepnoan4HOCTE CTPOCHUS 3IEKTPOHHBIX 00004eK. [ToTeHIanbl HOHN3aUH B CPOJICTBO
K 2JIEKTPOHY aToMa. Pauycbl aTOMOB HOHOB. DJIEKTPOOTPULIATENLHOCTh AaTOMOB XUMHUECKUX

3JIEMEHTOB.

4. Ilepuonuueckuil 3axkoH u Ilepuoaudeckas cucTeMa XMMHUUECKUX DJIEMEHTOB B CBETE TEOPUU
CTPOEHUS aToMa.

1. Xummgeckast cBsi3b. CTpoeHne Moiekyn. [IpnanHb! 00pa3oBaHNS XUMHYECKON CBS3M.
[pupona xumudeckoii cBszu. Mosnekyna BogopoJa u MeToasl ee onucanus. Meron BC u

rubpuan3anus opouTanei.

2. BanentHoe cocrosinue atoma. KoBaneHTHas CBSI3b B MHOT'OATOMHBIX MOJIEKYNIAX.
JloHOpHO-akuenTopHoe B3auMoieiicTere. HanpaBieHHOCTh M HACHIIIIAEMOCTh XMMHUYECKOM
KOBAJICHTHOH CBSI3H.

3. MexMoneKyaspHble B3aUMOJEHCTBUS. XUMHUUYECKask CBA3b M THIBI Kpuctanios. MoHHas

CBs13b. B3auMopaelicTBre HOHOB KPUCTAIIIMUECKON PEIIETKH. DHEPIUsl MOHHOM KPUCTAIUINYECKOM

pEILIEeTKH, BIUSHUE Pa3MepoB U 3apa10B HOHOB. Cuiel Ban-nep-Baansca. OpueHTanuoHHoe,

UHIYKIIMOHHOE U JUCIIEPCUOHHOE MEXMOJIEKYIPHOE B3aUMOIEHCTBHE.

4. OCHOBBI XUMUYECKOH TEPMOJUHAMUKU. DHEPIreTUUECKUE XapPAKTEPUCTUKU XUMHUUYECKUX PEAKIIMM.
IMepBoe Hauano TepMoanHAMUKH. IIpeBparieHie SHepriuy 1 pabOTh B XUMHYECKUX MPOIECCaX.
Tepmoxumusi. 3akoH I'ecca. PacueTbl TEMIOBBIX AP PEKTOB pEaKITHA.

5. Bropoe nauano tepmoannamuku. ITorstre 06 sHTponnu. M3mMeHeHue sHTponuu rpu (Ha3oBbIX

¥ XMMHYECKHX TpeBpanieHusx. CaMoIpon3BOIEHOE poTeKaHne peakuid. Dueprust [m66ca. Poip
SHTAJIBIIMHHOTO U SHTPOIMHHHOTO (PaKTOPOB B ONpEEIeHUN HAPaBICHHUS IIPOIiecca.

6. OCHOBBI XUMHYECKOH KHHETHUKH. CKOPOCTh XUMHYECKOHW peakuu U (haKTOPHI €€ ONPEAESIONIHe.
3aBHCUMOCTb CKOPOCTHU peaKMK OT KOHLIEHTpAIMK peareHToB. KuHeTnueckoe ypaBHEHUE peakLuy.
IMpasuno Bart-T'odda. Koncranra ckopoctu peaknun. DHeprus akTuBanui. KaTamms 1 kaTaan3aTopsl.

7. Xumuueckoe paBHoBecue. OOpaTuMble 1 HEOOpaTHUMble XUMUYECKHe peakuuu. KoHcranTta

XMMHYECKOTO PaBHOBECHS U €€ CBsI3b ¢ Heprueil [ nooca. CMeleHre XMMIIECKOTO PaBHOBECHS




npu usMeHenuu ycnosuil. [Ipunnun Jle-llatense.

8. OOmue cBoiicTBa pacTBOPOB. PacTBOpHI Kak MHOTO KOMIIOHEHTHBIE CHCTEMBL. PacTBopuTens

U pacTBOpsieMoe BelecTBo. PactBopuMocTs. HachllieHHbIE X HEHACHILIEHHBIE, IIEPECHILIECHHEIE,

pa30aBiIeHHBIC U KOHIIGHTPHPOBAHHEIE pacTBOPEL. B3anuMoeiicTBrE pacTBOPEHHOTO BEIIECTBA

pacTBOpUTEIISL..

9. PactBops!l HeanekTponuToB. 3akoHbl Payns. JlaBneHue n cocTaB mapa HaJl paCTBOPOM.

Kpucrammmsanus n kunesne pactsopa. Kprockonus i 30ymmockomnms.

10. PacTBOpPHI 371eKTPOIUTOB. DIEKTPOIUTHIECKAs AUCCONMAINS PACTBOPEHHBIX BEIIECTB.

Teopwust snexTponnTHyeckoil rucconnaniy. KoHCTaHTa U CTENEeHb TUCCOIMAUH CI1a00ro 3IEKTPOIIUTA.

3akoH pazbasneHus OcBanba.

11. PacTBOpBI CHUIIBHBIX 21€KTPOAUTOB. Kaxylascsa cTeneHb AUCCOLUALUU CUIBHOTO JIEKTPOJIUTA.

AKTHUBHOCTB 1 KO3QPULMEHT aKTUBHOCTU. MIOHHOE npoun3BeaeHue Boabl. Bomopoanslii u

THAPOKCUIIBHBINA NoKa3zaTenu. IHIuKaTopsl.

12. OKHCITUTENFHO-BOCCTAHOBUTEINIBHBIE TIPOIECCHI, KaK peaklry NepeHoca eKTpoHa. OKUCIUTENH,

BOCCTaHOBUTENHU. THUIIBI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX peakuuil. KonmuecTBeHHbIE XapaKTEPUCTUKN OKUCTUTEIBHO-
BOCCTaHOBUTENBHBIX IPOLECCOB.

13. DNeKTpOoAHbIE TIOTEHIANIBI MeTaToB. ['aapBaHUYEeCKUN 37eMeHT. BogopoaHbIi 351eKTpo.

VYpaBHeHue DpHCTA. DIEKTPOIU3 PACTBOPOB U PACILUIABOB. DIEKTPOIUTUYECKOE IIOIYUCHUE METAILIOB.

OneKkTpoXuMUIecKas KOppo3us METaIIOB.

14. XapaKTepucTUKa KOOPJIMHAIMOHHBIX COSIMHEHUN, NX MOIy4eHus, Kiaccudukanus. KommiekcoobpaszosaTens u
nura”jel. PaBHoBecHs B pacTBOpax KOOPJAMHALMOHHBIX coequHeHNH. HoMeHKIaTypa KOOpJMHALMOHHBIX COCIUHEHUIM.
Xumudeckast CBsI3b B KOMIUIEKCHBIX COeHHEHUAX. [IprMeHeHne KOOPIMHAIIMOHHBIX COeANHEHUH B HayKe U TEXHUKE.

15. Bognopon. Ilonoxxenue B meprHoANYecKOi CHCTEME, METO/IbI IOJIydeH s, (U3NUECKIE 1 XUMUUECKHE CBOWCTBA,
IIPUMEHEHHUE BOJIOPOJA.

16. Iamorensr. O0mast XxapaKTepHCTHKA, MTOMydeHUe, (PU3NUecKue W XUMHUIeCKHe cBoiicTBa. CoeAMHEHNE TaIOTCHOB C
BOJIOPOAOM, TONTydeHHe, cBoiicTBa. CoeAnHEHHs TaloTeHOB ¢ KUCIopoaoM. IIpiMeHeHre rajJoreHos.

17. Kucnopon. Cepa. O6miast XxapakTepucTHKa, ClIocoObl MOJTydeHHs, (PU3NUECKIE M XUMUUecKue cBoicTBa. O30H, ero
MOJIy4eHHE, CTPOCHUE MOJIEKYII, CBOICTBA U TpuMeHeHue. Bona. dusnueckue cpoiictsa. Ilepokcun Bogopoaa, cTpoeHue,
HOJy4deHHe, CBOICTBA, mpuMeHeHue. CoeTMHEeHHe cephl ¢ BOJOPOAOM, KHCIOpoaoM. [IpuMeHeHue cephl U ee COeANHEHHH.

18.  Asort. ®ocdop. O6wast xapaKTepUCTHKA, CIIOCOObI OJTydeH s, PU3HIeCcKne 1 XuMuueckue cBoiictBa. CoeJMHEHHs a30Ta ¢
BOJIOPOIOM, CITOCOOHI ITOITydeHus, (PU3MIecKHe U XUMIUeckre cBoiictBa. CoenuHeHHe a30Ta ¢ kucimopogom. Comn
KHCIIOPOJOCOAEP KAMINX KUCTIOT a30Ta. [IpuMeHeHne a30Ta u ero coequHeHui. Bonopoausie coennnenus docdopa. Kucnopoausre
coequnenus ¢pochopa. dochatel. I[lpumenenne Gochopa u ero coegMHEHHUN.

19.  VYruepoxn. OOmiast XapakTepHCTHKA, HAXOXKJICHHE B IPUPOJie. AJLIOTpOnHbIe MoauduKanuy. CriocoObl OIydeH s,
(u3mUecKkue 1 XMMHUYECKHe CBOICTBAa. BomopoaHbIe coeAnHEHNS, KUCIOPOIHBIE COSTMHEHHNS, KHCIOPOI0COACPKAIINE KUCIOTH 1
ux conu. Ilpumenenne yriepoaa u €ro COeIMHEHUN.

20.  s-mertamns! [ u II rpynm. ITonoxeHue B neproanyeckoil cucteme, ob1as XxapakTepHCTHKA, METOAbI oTydeHHs. Dusnyeckue
U XUMHYEecKre cBOHCTBa. OKCHIBI, THAPOKCHIBI, UX KJIACCH(HKAINS, CITIOCOOHB! ITOydeHHUs U cBoiicTBa. [IpumeHeHue.

21. p-meramis! 111, IV rpynn. OOmas xapakTeprucTuka 1eMeHToB. HaxoxeHne B mpupoae, CriocoOs! MOTydeHus,
(uznyeckue v XuMHueckre 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 XxapakTepucTHUKa JIEMEHTOB, HAXOXJICHHE B MPUPOAE U moiydeHue. OKCHIB,
ruapokcusl. [Ipumenenue.

24, Mertasl ceMeiicTBa xkere3a, iaTHHbl O0mas XapakTepUCTHKa 3JIEMEHTOB, HAXOXKICHUE B TIPUPOJIC U TIOTydCHHUE.
Uyryn u ctanb. OKcuabl, THAPOKCUIBL, COEIUHEHHS METAJUIOB CEMEUCTBA XkKelesa, IaTusl. [IpuMenenue.

25. [onrpynna meau. O6mmas XapakTepUCTHKA 3JIEMEHTOB, HAXOXKICHUE B pUpoAe U noiydyeHne. OKCHABL, TUAPOKCUIBI.
ITpumeHeHne 371EMEHTOB MOATPYIIIBI MEMIH.

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

27. Jlantanuael. AktuHuABL. OOLIas XapaKTepUCTHKa 2JEMEHTOB, HaXOKAEHHE B MpHpoje U nonydeHue. OKCUabL,

rugpokcusl. Ilpumenenue.

5.2. IlepeyeHb NMCbMEHHBIX PA00T, BBIIOJIHAEMbIX 110 AUCHUILIMHE (Moay 110, npakTHke, HUP) - 3cce, pedepatsl,
NpaKTHYecKue U pacyeTHO-rpaduyeckne padoThl, KYPCOBbIE PA0OTHI HJIM NPOEKThI, 0TYEThI 0 NpakTHke wian HAP u ap.

Konrponsabie padoTel Nel u Ne2 BeimonHsroTcst 3a 1 11 2 ceMecTp, ABISIOTCS TOIMYyCKOM K cllaue 3a4eTa U SK3aMceHa.
KontponpHas pabora Ne 1(VK - 6.1) 3a 1 cemecTp BBIIOJHACTCS HA COHOBE METOTNYIECKUX YKa3aHHM.

Kaxplil CTyfneHT BBINOJHAET BapHaHT 3aJaHNi, 0003HAUCHHBIN AByMs TOCIECIHUMHE IH(paMu HOMepa 3a4eTHOH
KHIKKH (1ugpa).

BapuaHTbl KOHTPOJIBHBIX 33JJaHUN MPHUBEICHbI B yaeOHOM m3nanuu [llnmanosua N.JI. Xumusa. Metoamdeckue
yKa3aHus, IporpamMma, pelieHre TUIIOBBIX 3aJa4 U KOHTPOJIbHBIE 3alaHusl Ul CTY[EHTOB-3a04HUKOB. — M.: Beicias mxona, 2003.

Xumus - 1 KoHTpoJbHAs paboTta
KonTtponbHast pabota Nel BKITIOYaeT IIECTHAANATH 3aJaHUN U3 COOTBETCTBYIOIIETO BapHAHTA.
3amanne 1 — OCHOBHBIE 3aKOHBI U OHATHS XUMUHN - NoNo 1-20.
3ananue 2 — Ctpoenue atoma- NeNe 21-40.
3ananue 3 — [leproguueckas cucrema smeMeHToB - NeNo 41-60.
3amanne 4 — Xumudeckas cBs3b - NeNe 61-80.




3aganue 5 — DHepreTHKa XUMHUIECKHUX mporieccos - NeNe 81-100.

3ananue 6 — Xumuueckoe cpoactBo - NeNe 101-120.

3ananue 7 — XuMuyeckasi KWHETHKa U paBHOBecue - NeNe 121-140.
3aganue 8 — CrocoObl BEIpaXKEHUSI KOHIIGHTPAIH pacTBOPOB - NeNe 141-160.
3anmanue 9 — CpoiicTBa pacTBOpoB - NeNe 161-180.

3anmanue 10 — MoHHO-MONeKymsipHble peakiun oomeHa - NeNe 181-200.
3ananue 11 — 'maponus comneit - NeNe 201-220.

3anmanue 12 — OKHCAUTENEHO-BOCCTAHOBUTEIbHBIE peakiny - NoNe221-240.
3ananue 13 — Dnexrpoansie noreHuanbl u JJC - NoNe 241-260.

3ananue 14 — Dnexrponus - NeNe 261-280.

3aganue 15 — Kopposus meramnos - NeNe 281-300.

3amanue 16 — Komruiekcusie coequnenus — NeNe 301-320.

W3zydenne kypca ciemyeT HA9YMHATE C IPOPaOOTKH TEOPETHIECKOTO MaTepraa 1o HHPOPMAIIMOHHBIM HCTOYHHKAM: KOHCTICKTHI
JIeKIUH, yaeOHUK (B KauecTBE OCHOBHOTO pekoMeHnoBaHo yueOHoe mocobue H.I' Kopxkykosa «O0mmas 1 HeopraHU4IecKast XUMHSD» -
M.::MUCHUC-UH®DPA-M, 2004).

1. TlepBas tema «OcHOBHBIE 3aKOHBI U TOHATUA XuMuUnM». U3yuute 1.1, §§ 1.1-1.4 u ycBoiiTe OCHOBHBIE MOHATHS —
aToOM, MOJIEKYJIa, HOH, MOJIb, 3KBUBAJICHT, a0COJIFOTHAsI U OTHOCHUTEIbHAsI aTOMHAs Macca, a0COJIFOTHAS U OTHOCHTEIIbHAS
MOJIEKYJsIpHAsl Macca, MOJISIpHAs Macca; OCHOBHBIE CTEXHOMETPUYECKHE 3aKOHBI XMMHUH — 3aKOH COXPAaHEHUS] MacChl, 3aKOH
MOCTOSIHCTBA COCTaBa BEILECTBA, 3aKOH ABOTraJipo, 3aKOH 3KBHBaJIEeHTOB. O3HAKOMBTECH C PELIIEHHEM TUIOBBIX 33/1a4 10 JaHHOH
TeMe B 3aKJIIOUYeHHe TI1.1 1 B mpuMepax Meroxudeckux ykasaHuit (crp. 15-19) n mocie 3Toro npucTynaite K BBIIOITHEHHIO
nepBoro 3agaHus K.p. (NeNe 1-20).

2. «Ctpoenue atoma u [lepuonnyeckas cucreMa XUMUYECKHX AJIEMEHTOBY - L7, §§ 7.1-7.5. I3yunre KBAaHTOBO-
MEXaHNYECKYI0 MOJIENTb aTOMA, HJIEKTPOHHOE CTPOSHHE aTOMa, KBAaHTOBEIE YHCTA, YACHUTE IPHHIIHITHI 3aIT0JTHEHHUS AaTOMHBIX
opOuTanei anekTpoHamMu (IPUHINUI HaNMeHbIIelH sHeprun, npuanun [aymm, npasmio I'yHaa, npaBuno KiedkoBCkoro).
Omnpenenure NPUUUHBI IEPHOAUIHOCTH CBOMCTB NIEMEHTOB (aTOMHBII paaiyc, JHEPTUs HOHU3AINH, CPOJICTBO K 2JIEKTPOHY,
EKTPOOTPHULIATENBHOCTE) M YsICHATE cMblcn [lepronnueckoro 3akoHa. BHUMaTensHO pazbepure peleHus 3alanui K 171.7, a
TakKe MpuMeps Meromnaecknx yka3anui (ctp. 21-25 u 28-30). BrimonHuTe KOHTPONBHBIE 3aKaHus 1o 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 KOBAJCHTHOM, HOHHOM, METAJUTIYECKOH CBs3ell. Pa3depuTech B CYITHOCTH METO/IOB ONMCAHUS XUMHYECKOH CBS3H:
METO/1a BaJICHTHBIX CBSI3€H M METOAa MOJEKYISIPHBIX opOuTaeii (pazoop mpumepa 3 , ctp.34 MeToaudecKnx yka3aHUH ITOMOXKET
Bawm B aTom). Ecnu TeopeTrueckuii MaTepuai u3ydeH, BBIIOIHUTE KOHTPoJbHOE 3ananue (NeNe 62-80).

4. «DHepreTKa XMMHUYECKUX IpoieccoBy - M. 2 §§ 2.1-2.4 u «Xumudeckoe cpoactBo» - 1.3, §§ 3.1-3.6. dua
BBITIOJTHEHHSI KOHTPOIBHBIX 3amaHuid (NeNe 81-100, 101-120) u3yanre OCHOBHBIE TOHATHS TEPMOIIMHAMUKH: CHCTEMAa 1
KIacCU(UKAINSA CUCTEM, BHYTPEHHSISI DHEPTHUs, SHTAIBIINS, SHTPOIHS, CBOOOIHAS dHeprusa I n60ca, sHTaIbIus 00pa30BaHUSL
XUMHUYECKUX COEJUHEHNUH, CTaHIapTHOE cOCTOsIHUE. TepMOXUMHYECKHE pacyeThl OCHOBAHBI Ha 3aKOHE ['ecca U clneACTBHAX U3
3aKOHa, TI03TOMY CIIE/TyeT YSICHUTD UX CMBICIT; IIOHATh N3MEHEHNE OCHOBHBIX TAPAMETPOB CHCTEMBI ITPH XUMHUYECKHX
TPEBPAIICHUX, YCIOBUS CAMOIIPON3BOIBHOTO MIPOTEKAHUS XMMIUECKUX IIPOIECCOB.

5. «Xumuueckas KMHETHKa U paBHoOBecuey. M3yunte raBy 4, §§ 4.1-4.5. O3HaKoMbTeCh C OCHOBHBIMU TOJIOKEHUSIMU H
3aKOHaMU XMMHYECKOH KMHETHKH. Pazdepurech, 4TO MOHMMAIOT 110]] CKOPOCTHIO XMMHUYECKOH PEeaKkLuy, YeM OIpesersieTcs
CKOPOCTbh B TOMOTCHHBIX U T€TEPOTCHHBIX TIpoIieccax. BBIACHUTE, KaKNM 00pa3oM Ha CKOPOCTh XUMHYIECKON PEaKIUH BIUSIIOT
KOHILIGHTPAIHs PearupyronX BEeUIecTB, TeMIIEpaTypa, KaTalnu3aTop, IPUPOa PEarnpyoIiX BEIIECTB U YSICHUTE 3aKOH
JeHcTBYIOIMX Macc, npasuio Bant-T'odda, mexanusm peiicTust karanusaropa. B pasnene « Xumuueckoe paBHOBECHE» BaXKHO
TIOHSATH IPU3HAKH XMMHUYECKOTO PAaBHOBECHS M BIMSAHKE (HPaKTOPOB, CMEIIAIOIINX PABHOBECHE B CTOPOHY IPSIMOT FITH 0OpaTHOM
peakuuii, 1.e. aeiicreue npuHuuna Jle-llarense.

6. «Obume cBoiicTBa pacTBOpoB» - Il. 5, §§ 5.1-5.4. Ilpexne, yeM NpUCTYNATh K BBIOJHEHUIO KOHTPOJIBHBIX 3aJaHUN
CIelyeT U3yduTh TeopeTuueckuii Matepuan (§§ 5.1-5.2) — moHATH, 4TO Ha3bIBAIOT PACTBOPOM, KaK IIPOUCXOIMT MPOLIECC
PacTBOPEHHS BEIIECTBA, H3YIUTh YCIOBHSA (TeMIIepaTypa, JaBJeHIe), BIUIIONIIE Ha IPOIECC PACTBOPEHHUS BEIIECTB, HAXOISAIIIXCS
B pa3HOM arperaTHOM cocTostHuu. 3aganust NeNe 141-160 - Ha pacueTsl KOHIIGHTPAIUK pacTBOPOB. st perieHus JaHHbIX 3a71a4
HEOOX0AUMO TMOHSTh, YTO MOHUMAIOT O] KOHIIEHTPALel pacTBOPA U KaKue CIIOCOObI BBIPaXKEHHsI KOHLEHTPAIIUU UCIIONIB3YIOT.
Bce ¢opMyIer a7t pacdeToB KOHIIEHTPAINH JaHBI B JIEKIHH 110 JaHHOW TeMe. B BEITOTHEHNH 3a1aHAil TOMOTYT IIPHMEPHI
pelIeHns THIIOBBIX 3a1a4 BT 5.

7. NeNe 161-180 — 3amanus mo teme «CBolicTBa pacTBopoBy». M3yunte §§ 5.3-5.4, onpenenure, kakue CBOMCTBa OTHOCAT
K 00muM (KOJUIMTaTHBHBIM) CBOMCTBAM PACTBOPOB U OTYEIrO OHH 3aBUCAT; YSICHUTE, B UeM 3aKIIFOYAETCsl CMBICI 3aKoHa Payus,
CIICIICTBHS U3 3aKOHA.

8. «PacTBOpHI AMEKTPONIUTOBY - TII. 6., §§ 6.1-6.6. IIpexxae Bcero, cieayeT pa3o0paTh BOMPOC O TOM, YTO MOHUMAIOT MOJT
JNEKTPOIUTHUECKON AUCcoLMalnel, KaKKe BeIlecTBa JUCCOLUUPYIOT Ha HOHBI, KAKYIO POJIb BBIOIHAIOT MOJIEKY/BI BOJBI TIPH
JIVICCOIMAINH BEIIECTB C HOHHOM, KOBAaJEHTHOW TOJISIPHON CBA3IMU. TeopeTHIecKnid MaTepral Mo 3TOH TeMe BKITI0YaeT B ceds
TaKKe MMOHATHE O CHIBHOM U C1a00M 3JIEKTPOINTE, KOTOPOE OCHOBAHO HA MOHATUY CTENECHH JUCCOIMAINH; T CI1aboro
JNEKTPOINTA IPUMEHUMO MTOHATHE KOHCTAHThI AUCCOLMALINY; BAXKHO MOHATH CMBICI 3aKOHA pa30aBieHust OCTBanbaa, KOTOPBIH
MOKa3bIBa€T 3aBUCUMOCTb CTETIEHN JUCCOLUALUH OT KOHIEHTPAIHUH.

Bemmonass koHTposbHbIe 3aaHus NeNe 181-200, HE0OX0MMO HCIIOIB30BATH TAOJIHUIYy PACTBOPUMOCTH, KOTOPAS
MOMOXET IIPU HAITICAaHUU YPABHEHUH peakIuii HOHHOTO OOMeHa.

9. Bamanusa NeNe 201-220 Ha rumponus codieid. TIpexxae Bcero, HEOOXOAUMO TMOHATH CMBICT THAPOJIM3a, ONPEACTUTD
COJIH, KOTOPBIE CIIOCOOHBI MOBEPTaThCS THIPOIIU3Y, TIOHATH, KaK HJIET THAPOJIH3 IO KaTHOHY U aHHOHY. [Ipy Harmmcanun
YpaBHEHUH THAPOJIN3a CIIEAYeT IIOMHUTD, YTO THAPOJIH3 MHOTO3aPsIHBIX KATHOHOB U AaHHOHOB IIPOTEKAET CTYNEHYATO U B
OCHOBHOM I10 NIEPBOH CTYNEHU. A TakK KaK TMAPOJIHN3 MpoLecc 0OpaTUMBI, MOKHO CMeIl[aTh PaBHOBECHE B CTOPOHY NPSIMOM MITH




00paTHO peakIuu, UCTIONB3YS pa3aUdHbIe ycnoBus (cM. npuHiwmn Jle-Illatense).

10. «OKHCIUTENEHO-BOCCTAHOBUTENBHBIE peakiumn» - 171.9, §§ 9.1-9.6. OcHOBHOE MOHATHE B JaHHOW TeME — «CTENEHb
OKWCIICHH, €€ N3MCHEHHE B Pe3yIbTAaTe OKUCIUTEIFHO-BOCCTAHOBUTEIILHOM PEAKIINN Y OKUCITHTENS, Y BOCCTAHOBHTEIS. J{imst
COCTaBJICHHS YPaBHEHUH OKUCIUTEIHHO-BOCCTAHOBUTENIBHBIX PEaKIUil yCBOMTH METOA AIIEKTPOHHOTO OaaHca, ¢ IIOMOIIBI0
KOTOPOT0 MOoAOUPaloT K03 (UIIMEHTH! B TAKUX YPaBHEHHSX.

KonTponbnsie 3aganust NoNe 221-240 nomMoryr B yCBOGHUH JIaHHOM TEMBI.

11. Paznen «OneKTpoXuMuUs» COCTOUT U3 3 HacTeil — ralbBaHUYECKUN AJIEMEHT, 3JIEKTPOJIN3 U KOPPO3UsS METAIIOB.

CraHAapTHBIE 3JIEKTPOIHBIE MOTEHIHAIBI, YCTPOWCTBO M paboTa ralbBaHMYECKOTO JIeMEHTa paccMaTphBaroTcs B IL.11,
§§ 11.1-11.4. Xumuueckue nporecchl, IPOTEKAIOIIHE MTPH 3apsIKe U pa3psaaKe aKKyMyJIsTopa MpeajiaraeTcs u3yduTh B 11.38 §

38.4 yueOnuka I'muaka H.JI. O6mas xumus. — M.: Uarerpan-Ilpecc, 2006. Kontponbhbie 3amanus NeNe 241-260 BBITOTHSIIOTCS C
MpUMEHEHUeM TaOIHIIbI CTAHJAPTHBIX AJIEKTPOJIHBIX MOTEHIINAIOB METAJUIOB.

Teopernyeckuii MaTepual 1Mo TeMe «IEKTPOJIN3» paccMaTpuBaercst B yueOHuke «O6mas xumus» [muaka HJL .9 §
9.5-9.7. Ilpu ero nzydeHuu oOpaTUTh BHUMaHKUE HA MIPOLIECCH BOCCTAHOBIICHUS, IPOTEKAIOINE HAa KaTOJIe U OKUCIEHUS — Ha aHOJE,
TIOHSTH, BOCCTAHOBIICHHE KaKUX OKUCIIMTENIEH IIPOTEKAEeT JIerde Ha KaTo/Ie M KaKHe BEIIeCTBA pa3pspKAIOTCs Jierde Ha aHOJIe.
[Ipumeps! pacdeTHBIX 3a7a4 ¢ peLIeHUSIMU NTpUBeeHbl B Metonuueckux ykasanusax (IIumanoBuu M.J1.). Pacuers! mo 3akoHam
®dapajies ¥ MPOLIECCHI MTPH AJIEKTPOJIN3E PACTBOPOB AJIEKTPOJIMTOB BKIFOUYECHBI B KOHTPOJIbHBIC 3a1aHus NeNe 261-280.

NeNe 281-300 BKiIIOUAOT 3aJaHUS IO KOPPO3UM MeTainioB. Pa3oupas nanuyro temy (Tim.11, § 11.2 u yueOHuk «O0mas
xumust» [maka H.JLL, 111.38 § 38.5), oOpaTute BHIMaHUE HA BUIBI KOPPO3UH, OCOOCHHO MOJIPOOHO H3YUHUTE MPOLIECCHI
9JEKTPOXMMHUYECKOH KOPPO3UHU B KHCIIOU cpelie U B aTMocdepe.

12. «KomrnekcHble coequaenus» 1. 12, §§ 12.1-12.6. IIpexxne yeM BBINOIHATH KOHTpOJbHBIC 3afaHust NeNe 301-320,
HE0OXO0ANMO TT03HAKOMHTECS C OCHOBHBIMH MOJIOKEHUAMH KOOPIHMHAIIMOHHON TEOPHH, ITOHATH U3 YETO COCTOSAT KOMITJIEKCHEIC
COEIMHEHHS, YeM OIpeeNsAeTCs] KOOPIHHAIIMOHHOE YUCII0, KAKHE YaCTUIIBI SIBISIOTCS KOMIIIEKCO00Pa30BaTENIMHU, KAKHE —
JIUraHJaMH.

ITpu BEIMOTHEHNH KOHTPOJBHBIX pab0T HEOOXOIMMO COOIONATh CIEAYIOIINe TPeOOBaHH:

1. Ha TuTynpHOM JMCTE HYXKHO yKa3aThb HOMEP KOHTPOJIHOH pabOThl, HANMEHOBAHHE NUCLUILIMHBI, (aMUIMIO U
WHUILINAIBI CTYACHTA, HOMEP IPYIIIbl, HOMEp BapHaHTa, (JaMHUIMIO U MHHUIUAIIBI PELICH3CHTA.

2. KoHTponsHyI0 paboTy cliemyeT BBITOIHATH aKKypaTHO, OCTaBIISAA MOJS AV 3aMEYaHUH PEIeH3eHTa pa3sMepoM 5 cM.
3. YcnoBue 3aaun MepenuchBaTh MOTHOCTBIO.

4. [pu penreHny 3anay UCIOIb3yeMble (OPMYIIBI JOJDKHBI CONPOBOXKIATHCS MOSICHEHUSMH, B TOSCHEHUSX HEOOXOIMMO
yKa3aTh T¢ OCHOBHBIC 3aKOHBI M (HOPMYITEI, Ha KOTOPBIX 0a3npyeTcst pelIeHne JaHHOH 3a/1aui, IPUBOAUTH BEIBOI (GOPMYII.

5. C YUCTIOBBIMH 3HAUCHUSMH YKA3bIBAIOTCS CIWHUIEI H3MEPEHHS.

6. KoHcTaHTB! BEIMYMH U Ipyrue CIpaBOYHbIE AaHHBIE BHIOUPAIOTCS M3 TAOJMIIL.

KontponeHras pa6ota Ne 2 (YK - 6.1) BeImogHsAETCS 10 OTACTBHOMY 33JaHUIO U BKJIOYAET B ceOsl IPOBEPKY 3HAHMIA 110 XUMHUH
JIEMEHTOB U 00IIEeH XUMHU.

XuMHS 3JIEMEHTOB H3y4aeTcs 1o 00IeMy IJIaHy: CTPOSHHE AaTOMOB 3JIEMEHTOB OJJHOI MOATPYIITEI (CXOICTBO U pa3jIniue) B
3aBUCHUMOCTH OT II0JIOKEHUS 3JIEMEHTOB B IEPUOJANYECKON CUCTEME, HAXOXKAECHUE B IIPUPOJIE, NI0JIyYeHHE, IPUMEHEHHE, CBOMCTBA.
Baxnelimue coenunenus (OKCHIbI, THAPOKCHBI), X KHCIOTHO-OCHOBHBIE M OKHCIIUTENBHO-BOCCTAHOBUTENbHBIE CBOMCTBA.

Kontponsnas Ne 2
CBolicTBa METAIIIOB U X COCANHEHHI.

1. OnumuTe pacpoCTPaHEHHOCTh B MPUPOJIE dIeMeHTa (10 BApHAHTaM), HA30BUTE OCHOBHBIC MUHEPAIIbI, pACCUUTANTE
MacCCOBYIO JIOJIIO 3JIEMEHTAa B 3TUX MUHEpasiaX, CleNaiiTe BBIBOJIBI O CONCPKAHUHU dJIEMEHTA B Pa3IMUHBIX MUHEPAILHBIX MTOPOIaX.
Ne Bapuanra 3agaHHbBIA XUMUYECKHAI DIIEMEHT

1 Harpuii

2 Kannuii

3 Kanbumii

4 Bapwuii

5 ATIOMAHNHI

6 OmnoBo

7 CBuHeIl

8 Keneso

9 Huxens

10 Menp

2. Hanumure ypaBHEHUS XUMUYECKAX U 3JCKTPOXUMHUYECKUX MPOIECCOB, XapaKTEPUIYIOIIUX CIOCOOBI MOTyICHHS
3aJIJaHHBIX METaJIOB (10 BapUaHTaM):

Ne Bapuanra 3agaHHbI MeTasl

1 Harpuii

2 Kannii

3 Kaneumii

4 Bapwuii

5 ATOMAHNHI

6 OmnoBo

7 CBuHeI[




8 Kenezo

Huxens
10 Menpb
3. W3BecTHO, YTO MHOTHE METaJUIbl 00pa3yloT psAbl COSAMHEHUI ¢ pa3HOM CTENEeHbI0 OKUCIeHMs. [ 3aJaHHoro Merasa

(o BapHaHTaM) HAITUILIHUTE IEKTPOHHYIO (POPMYITy aTOMa, OTIPEACIUTE BCE BOZMOXKHBIC CTCIICHH OKUCIICHHS, COCTaBbTE (DOPMYJIBI
OKCHJIOB Y THIPOKCHIOB B 3TUX CTENCHSIX OKUCIeHMs. KakoB xapakrep 3Tux coennHeHnid? Kak H3MEHSIOTCS KHCIOTHO-OCHOBHBIS
CBOWCTBA COEMHEHM OJTHOTO ¥ TOTO K€ DJIEMEHTA C YBEJIMUCHUEM CTeTIeHH OKUCIeHUs1? [IpOSIBISIOT TN 9TH COSAMHEHHS
OKHCIIUTENBbHO-BOCCTAHOBHUTEIBHBIC CBOMCTBa? OTBET MOATBEPAUTE YPABHCHUSMHU PEaKIIHiL.

Ne Bapuanra 3aaHHBII MeTal

1 Xpom

2 Mapranerg

3 Bananuii

4 Prytp

5 Bonsdpam

6 OnoBo

7 CauHen

8 Keneso

9 Huxens

10 Menp

4. CocraBbTe ypaBHEHHsI XUMHUYECKUX PeakUuil, O1aronaps KOTOPHIM MOYKHO OCYIECTBUTH IEMOYKY MPEBpPAIICHHIA:

No Bapuanra Llenouka npeBpanieHuit

1 Hatpwuit — nmepokcun HaTpus — KapOOHAT HATPHUS — THIPOKCHI HATPHS

2 Marnwuii — OKCHJl MarHusi — TUAPOKCH MarHusi — KapOOHAT MarHusi — OKCHJI MarHHs

3 ANIOMUHUN — THIPOKCHU]I ATIOMUHUS — TETParuIpoKCOATIOMUHAT HATPHUS — TUAPOKCH] alTFOMUHHUS

4 OnoBo — xsopup onosa (IV) — onoBsiHHas KMCIIOTa — CTAaHAT HATPHS

5 OsoBO — ONIOBSHHAS KHCIIOTa — oKcup ojosa (IV) - omoso

6 Kenezo — xnopup xeneza (II) — cymsdar xenesza (III) — ruppokeun xenesa (III) — oxcun xeneza (1)

7 [Tepmanranar kanus — okeua Mapranua (IV) — mapranen — xnopun mapranna (II) — ruapoxena mapranna (I1)

8 XpomaTt Kanus — auxpomar kanus — cynbgar xpoma (III) — rugpokenn xpoma (I1II) — okcun xpoma (I11)

9 Juxpomat ammMoHus - oxcupa xpoma (III) — xpom — xmopun xpoma (III) — xpomat xamus

10 Kanbimii — ruipokcu Kanblys — KapOOHAT KalblHs — THAPOKApOOHAT KalbLuUs

5. Pemmre 3amady Ha cMech METaJUIOB (ITO BapHaHTaM).

Neo Bapuanra 3amaua

1 CMmeck menu u amoMuHus Maccoit 20 r o0paboTanu 96 %-HbBIM PaCTBOPOM a30THOW KHCIIOTHI, IPU 3TOM BBIICIHIOCH
8,96 n raza (H. y.). OnpenenuTh MacCOBYIO JIOJIIO ATFOMUHHUS B CMECH.

2 CwMmech Menn u mHKa Maccoi 10 T 06paboTany KOHIIEHTPHPOBAHHBIM PacTBOPOM Imenodn. IIpu 3ToM BeIIETIIOCH 2,24 11
rasza (H.y.). Berancnure MaccoByro 10J0 IIMHKA B UICXOJHON cMecH

3 CMeck MarHusi 1 OKCHJa Marausi Maccor 6,4 r o0paboTaii T0CTaTOYHBIM KOJIHMYECTBOM Pa30aBICHHON CEPHON KHUCIIOTHI.
IIpu >TOM BBIAETHIOCH 2,24 1 ra3a (H.y.). HaiiTh MaccoBYIO JOJTI0 MarHusi B CMECH.

4 ITpu nelicTBUE cMecH MOPOIIKOB JKele3a W IMHKa Maccoit 9,3 T Ha m30bITOK pacTBopa xiopuaa meau (II) o6paszosanocs
9,6 T Mmenu. OnpeaenuTe coOCTaB UCXOTHONW CMECH.

5 Kakast macca 20%-HOT0O pacTBOpa COJSIHON KHCIOTHI MOTpeOyeTcst Tt OTHOTO pacTBopeHus 20 T cMeCH IUHKA C
OKCHJIOM ITMHKA, €CIIH IIPH ATOM BBLICIHICS Boopol oobeMoMm 4,48 11 (H.y.)?

6 CMech LIMHKA U OKcHJa HUHKa Maccoil 3,08 r pacTBopuiau B pa3baBieHHON cepHOM kucnoTe. Ilomyuunu cyapdar muHKa
Maccoil 6,44 r. Beruucnure MacCoBYIO 10JI0 [IUHKA B UCXOJHON CMECH.

7 [Ipu pacTBOpeHnH B pa3daBiIeHHOW a30THOW KUcHoTe 3,04 T cMecH jkene3a U Meau Beimensercss okcup a3ota (11)
obvemom 0,896 1 (H.y.). Onpenennure cocTaB HCXOJHOH CMECH.

8 ITpu pactBopenun 1,11 r cMecH kene3HBIX U alIOMUHHUEBBIX ONMUWIOK B 16%-HOM pacTBope coiisiHOM Kucnotel (p = 1,09

/M) BeIenmitock 0,672 i1 Bogopona (H.y.). Haitmure MaccoBbIe 0T METAIIOB B CMECH | OTIPEIEINTE 00bEM N3PaCX0JOBAHHOM
COJISTHOM KUCIIOTBL.

9 [Ipu pactBOopenuu 27,2 T cMecH sxene3za U okcuza sxenesa (II) B cepHO#l kucIOTe U BHIIApUBAHUK PACTBOPA J0OCYXa
obpasoBaiock 111,2 rikene3Horo Kynopoca — renrarujpata cyibghata xenesa (I11). Onpeaenure KOJTMYSCTBEHHBIH COCTaB

UCXOJIHOW CMECH.

10 ITpu B3aumopeiicTBHM kene3a Maccor 28 T ¢ xIopoM obpa3oBanack cMech xiopuaos xenesa (II) u (IIT) maccoit 77,7 T.
Brruucnure maccy xinopuaa xkenesa (I11) B monyueHHol cmecn.

CBolicTBa HEMETAJIJIOB U UX COEIUHEHUN
1. OnumuTe pacpoCTPaHEHHOCTh B MPUPOJIE deMeHTa (10 BapHaHTaM), HA30BUTE OCHOBHBIC MHUHEPAJBI (MM CBOOOIHYIO

(opMmy), paccanTaiTe MAaCCOBYIO JIOJIO 3JIEMEHTA B 3TUX MHHEpajlax, CIeNlaifiTe BEIBOIBI O COACPKAHUM HJIEMEHTA B PA3THIHBIX
MHHEpaJIbHBIX Topogax. KopoTko oxapakTepusyiiTe 3HaUEHHE JaHHOTO 3JIEMEHTA B IIPHPOJIC M B TEXHUKE.

Ne Bapuanra 3aaHHBI XUMUYECKUI 2JIeMEHT
1 Xnop
2 Bbpom

3 Hon




4 Bonopon

5 Kucnopon

6 Azot

7 Cepa

8 Dochop

9 Kpemuuit

10 MpImbsk

2. Hanummire ypaBHEHUS! XMMUYECKUX WIM DJIEKTPOXUMHUYECKHUX IPOLIECCOB, OXapaKTEPU3YHUTE YCIOBUS UX MPOTEKaHHUS,
WILTIOCTPHPYIOIINX CIIOCOOBI TIOTy9IeHHNs 3aITaHHBIX BEIIECTB (TI0 BApHAHTaM):

Ne papuanra 3agaHHOE BEIECTBO

ConsHas KHCaI0Ta
CepHas KucioTa
Kanuesas cenurpa
AmMuak
AMMuauHasi cenuTpa
A3OTHas KuCIoTa
dTop
Xiop
Von

0 Bbpom
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3. 3BecTHO, YTO MHOTHE HEMETaIUIbl 00Pa3yloT Psi/ibl COCOHMHEHUI C pa3HOl CTeneHbr0 OKUcIeHus. [ 3amaHHOrO
HeMeTaiia (110 BapraHTaM) HAITUIINTE JJIEKTPOHHYIO (hOpPMYITy aTOMa, OTIPEACIUTE BCE BO3MOIKHBIE CTCTICHH OKHCICHHS,
COCTaBbTE (POPMYITBI OKCHJIOB ¥ THAPOKCHUIIOB B 3THX CTEHEHAX OKHCIeHUs. KakoB xapakrep 3THx coennHeHnit? Kax n3menstores
KHCIIOTHO-OCHOBHBIE CBOICTBA COEIMHEHUH OHOTO U TOTO K€ JIEMEHTa C yBEIMUEHHEM CTeleHn okucieHus? [TposBusior nu atu
COEIMHEHMSI OKUCIUTENbHO-BOCCTaHOBUTENbHBIE CBOMCTBA? OTBET NOATBEPAUTE YPABHEHUSIMH PEAKIIMMI.
Ne Bapuanra 3anaHHBII HEMETAIT

Xnop

Bbpom

Von

Bonopon

Kucnopon

AzoT

Cepa

Docdop

Kpemuuit
0 MEIBSK

— O 00 1O\ N A W~

4. CocraBbTe ypaBHCHHsI XUMHUYECKHX PEaKIUii, Onaromapsi KOTOPHIM MOXKHO OCYIECTBHTh LICTIOYKY MPEBPAICHUIA:
No BapuanTa Iemouka npeBpaleHmit
Hatpuil — nepokcu HaTpus — KUCIOPOJ — MEPOKCUA BOAOPOLA
kapOoHat marausi — okcup yraepoga (IV) — okeua yrnepoaa (II) - Bona
TUAPOKCH]] aJIFOMUHHS — BOJIa — MEPOKCUJT BOJOPOJA - KUCIOPOJ
Xnop — xnopun onosa (IV) — XJI0p — TUIOXIIOPUT HATPHS
XNOpuT HATPHUS — XJIOPHUI HATPUS — XJIOP — XIOpHUI Opoma
ﬁo;t — HozHas KucioTa — o — oaua HaTpus
Kpemuuit — cunukar maraus — cuinad — okcugi kpemuus (IV)
Oxcun xpemuns (IV) — xmopun kpemuns (IV) — kpeMHUI — CHIUKAT HATPHUSA — KPEMHHEBasi KHCIIOTa
Cynbhun xenesa - cepoBOAOPOJ] — Cepa — CEPHHUCTHIN ra3
0 Cynbun MUHKa — CepoBOIOPO — CYNb(GUI HATPHUS — CYIb(GH] CBHHIA

— O 00 1O\ W bW —

5. Pemmre 3amady (1o BapraHTam).

Ne Bapuanra 3agaua

1 B mupadunure, no6siBacMoM B 3anmmBe Kapa-boras-T'oin, conepxurcs 44% cynegara Hatpus u 56%
KPHUCTAJUTH3aMOHHO BOIBI. BrIBeMTe HAa OCHOBAaHWMH 3THX JAHHBIX (GOpMyITy MupabminTa. Paccuuraiite conep>xaHue cepsl B
HEM.

2 B 10 1 Boasl pactBopuiu 2.24 1 razoobpasznoro okcuaa cepsl (IV). Paccuunraiite MOJIIpHYIO M HOPMaJIbHYIO
KOHIICHTPAIIMH TTOJTy4eHHOTO PacTBOpa.

3 PaccMoTpuTe TEpMOIMHAMUYECKYIO BO3MOXKHOCTh MPEBPAIEHUST CEPOBOIOPOIA B AIEMEHTAPHYIO Cepy NPH PEeaKIuu
OKHCIICHUSI KUCIIOPOJIOM IIPY CTaHAAPTHBIX YCIOBUAX. Hanmumute TepMOXUMHYECKOE YPAaBHEHHE PEAKIIUH.

4 CwMmech yrist 1 cepbl Maccord 10 T coXriim B U30bITKEe Kuciopoaa o okcuna cepsl (IV) u okcuna yriepona (IV).
[omyuyennyro cmech nornotunu 1 11 1.2 M pactBopa ruapokcuaa Hatpus. Ha HeiiTpanu3zamnuio ocraBiieics meaoun u3pacxo10Bain
9.8 T cepHoIt kuCNOTHL Paccunraiite MaccoBbIEe HOJH YITIA M CEPHI B ICXOAHON CMECH.

5 Kakoii 06beM kucinoposa npu H.y. MOXKHO NOJIY4UTh NpH pasznoxkeHun 200 ma 15,5% pactBopa nepokcuia BoAopoia,
TUIOTHOCTBIO 1.1 T/MmiT.
6 W3 noaxucieHHOro pacTeopa HoAuAa Kalus pacTBOPOM Hepokcuja Bogopoaa maccoi 0,8r eienunu 0,3r oza.

BerancnuTe MaccoByro J0JII0 EPOKCH A BOJOPOa B pacTBOpeE.




7 5,85t xyopuaa HaTpuUs MPOpearnpoBao ¢ cepHoi kucnoToil. [TomyuenHslil Ta3 cobpanu u npomyctuian yepes 200mi
10% pactBopa HuTpara cepedpa (rwioTHocThO 1,1 T/MiT). Onpenenute Maccy 00pa30BaBILETOCS 0CAIKA.

8 B omHOM 00BeMe BOIBI pacTBOpeHO 125 00beMOB XJIOPOBOIOpOa NPH H.y. PaccuurtaiiTe MacCOBYIO JIOIIO U MOJIIPHYIO
KOHIICHTPAIIHIO MOIyIeHHOTO PacTBOpA.

9 X70pOBOAOPOA, MOTYUYEHHBIH NPU ASHCTBUM M30BITKA CEPHOM KUCIOTH Ha 11,7 T XJopuaa HaTpHs, NPOIYCTUIN Yepes3
50 r 10% pactBOpa eaxoro Hatpa. Kakyro peakiuio Ha JJaKMyC TOKaXXeT IOJIy4eHHBbIH pacTBOp?

10 Brruucnute Maccy KpeMHHEBOM KHUCJIOTBI, KOTOPYIO MOJHO MOJY4UTh M3 cuinkara HaTpus maccoi 40r u 73 r 25%
pacTBOpa COJSTHOM KHCIIOTHI.

JlabopaTopubie paboThl (VK - 6.1) SIBISIOTCS JOIMyCKOM K ClIave 3a4eTa U 9K3aMCHOB.
JlabopaTopHbIe pabOTHI SBIISIOTCSA BaXKHEHIIIEH COCTABHOM 9acThIO Kypca XUMHUH, CIIOCOOCTBYIOIINE JTydIIEMy YCBOCHHIO 3aKOHOB,
TEOPETUYECKHX MOJIOKEHHH, a TaKKe Pa3BUBAIOIINE Y CTYIEHTOB HABBIKH HAYYHOTO 3KCHEPUMEHTHPOBAHUS, UCCIEI0BATENbCKHIH
HOJXO0[ K U3Yy4EHUIO NTPEAMETA, IOTHUYECKOE MBIIITIECHHE.

JlabopaTOpHBIHA MPAKTHKYM MPOBOAUTCSA B COOTBETCTBHH C IEPEYHEM M METOIMYCCKUMH yKa3aHHSAMH B IIOCOOHMH
AnsmunHol T.H. «Heoprannueckas xumus» JlaboparopHsiii npaktukym. — 2006 1.
I[Tpu poBeieHUH SKCIIEPUMEHTA HEOOXO0IMMO COOJII0AATh CIIEAYIOLINE IIpaBuila:

. OMBIT TPOBOJAT B YHCTOH MOCyIe

. Henp3st BEIIMBATH U BEICHINIATh M30BITOK PEAKTHUBA U3 NMPOOUPKH 0OPAaTHO B CKILTHKY.

. He cnemyer myrath IpoOKH OT pasHBIX CKIISTHOK.

. Henb3st yHOCHTB peakTHBBI OOIIErO MOJIB30BaHUS Ha CBOE pabouee MECTO.

. ITocite OTMBITOB OCTATKM METAIJIOB B PAaKOBHHY HE BBEIOPACHIBAIOT, a COOMPAIOT B OAHKY, TOPOTOCTOSIINE PEAKTHBEI — B
CIIEIMAIbHO OTBECHHYIO IOCYY.

. He tporaiite, He BKIIIOUaliTe ¥ HE BBIKIIOYAiiTe 0€3 pa3perieHus NperoaaBaTelis NpHOOpPsl, He OTHOCSIMECS K JaHHOU
pabore.

. He 3arpomoxnaiite pabodee MECTO JIMITHUMH MPEIMETaMH.

. OmBITHI C SAOBUTHIMH BEIIECTBAMH CIIEYeT IPOBOAUTH B BHITSDKHOM HIKa(y.

. IIpy npunMBaHUM PEAKTUBOB HEJb3s HAKIOHATHCS HaJ OTBEPCTHEM COCyAa BO M30eKaHME MONagaHMs OpBI3T HA JIMLIO U
OIISIKITY.

. Henp3st HakJIOHATBCSA HaJ HarpeBaeMOM KUAKOCTBIO, T.K. €€ MOXKET BBIOPOCHTS.

. Pa30aBisiss KOHIIEHTPHUPOBAHHbIE KUCIOThI, OCTOPOKHO BIMBAIOT KHCIOTY B BOZY

. Bce omBITHI ¢ KOHIIGHTPHPOBAHHBEIMU KHCIOTAMH W IIETOYAMH IPOBOJAT TONBKO IO TATOM.

OpraHu3aiys YKCIIePIMEHTA, a TAKXKE €T0 Pe3yIbTaThl 3aMICHIBAIOTCS B Ta00OPAaTOPHBIHN JKypHAIL.
TpeboBanus Kk 0hopMIEHHUIO Ta0OPAaTOPHOTO KypHAIa:

JKypHaioM MOJKET CITy>KHTb TOJICTas TeTpaib 1000r0 opmara. Ha TUTYIbHOM JHCTE MOAMUCHIBACTCS !
JlabopaTopHBI KypHAIT 0 HEOPTAHUIECKOW XUMUH

CTyAEHTA IPYMIEI .......... GbakynpTeTa ........e

(DHO) e

IIpermonaBatens (P.J.O.) ..oooviiviiiiiiiiiinnn.

. 3anuch 0JHKHA BECTHCh Ha MPAaBOM CTpaHUIIC KypHAsa, JeBas CTPaHHIA OCTABIACTCS HE3AIMOJHECHHON U CIY)KUT s
PHUCYHKOB, TPaQMKOB, BO3MOYKHBIX HCIPABICHUH WIH 3aJaHHH.

. Kaxxmas paboTa HODKHA HAUMHATHCS C HOBOUM CTpaHMIIBI C YKa3aHHEM AAThl, HA3BaHUS TEMBI, LIEeIH J1a00paTOPHOI
paboTHI.

. Jlayiee yka3pIBaeTCsl HOMEP W Ha3BaHUE ONBITA C KPATKUM OTHCAHHEM Pa0OTHl H YCIOBUSMH, B KOTOPBIX OH TPOBOIUTCS,
HAaOJII0ICHUS.

. Jlnist Bcex NMPOBENCHHBIX XUMHYECKUX IKCICPHMEHTOB CIICAYeT 3aIllUChIBaTh YPABHEHHS PEAKLUM, MPUYEM YPaBHCHUS

peakIuii HOHHOTO OOMEHa COIIPOBOKIAIOTCS COKPAIICHHBIMI HOHHBIMA YPaBHEHHUSIMH, a OKHCITUTEIEHO-BOCCTAHOBHTEIIHHEIC
PEaKINH - 3IEKTPOHHBIMHU (JIIEKTPOHHBIM OaJIaHCOM).

. Eciu paboTa HOCUT KOJIHUYECTBEHHBIH XapakTep, HEOOXOAUMO MPUBECTH (DOPMYIBI, pacdeTsl, TaONUIb, TPahHKH.
. Ha ocHOBaHMM KaK/IOTO OITBITA JJOJKEH OBITh CIENaH BBIBOJ.
. IMocne BBIMOIHEHUS U 3aIIUTHI 1a00PaTOPHON pabOTHI, OHA OIDKHA OBITH IOANKCAHA TIPEHOAABATEIIEM.

KypHan — 1OKyMEHT, CBUAETEIbCTBYIOIIUI O IIPOBEJCHHOM KCIIEPUMEHTE.

IIpu moaroToBke K 1abopaTopHOH paboTe HE0OXOAUMO MPOPAOOTATh TEOPETUUECKUIT MaTepHall IO JaHHOW TeMe, UCTIONb3YA
KOHCIIEKTBI JIEKIMH, yICOHUKH, JIp. TUTEPATYypY, II0CIIE YEr0 OTBETUTH Ha BOIPOCHI U BBIIIOJIHUTH KOHTPOJIBHBIC 3a1aHMU,
NpUBEJCHHEBIEC B TAHHOM TI0COOMH K Kax0H 1abopaTopHoii paboTe. UeTHbIe HOMEpa KOHTPOIBHBIX 3aJaHNI BRITOTHIIOT
CTYAEHTHI, KOTOPBIE B XKypHAJIe IPeroaBaTells 3aMHCaHbI [10]] YeTHBIMH HOMEPaMHU U Ha000POT.

PexomeHaaIuu JuIst OATOTOBKH K 3alIlUTe J1a00PaTOPHON pabOTEL.

K 3amure mabopaTtopHOit pabOTHI TOITyCKaeTCsl CTYACHT, TIOTyIUBIIHNHA JOITYCK [UIS BBITOJHEHUS PaOOTHI M YCIIEIIIHO ¢
BBITIOJTHUBINUH, 0()OPMHUBIINIT OTUET 110 TA0OPATOPHOH PabOTE B COOTBETCTBHH C BBIIICTIPUBEACHHBIMHU TPEOOBAHUSIMU.
3amuTa 1a60paTOPHOH PabOTHI MOXKET MMPOBOJUTHCSA YCTHO JTHOO MMCHMEHHO IO BOIIPOCAM, TECTaM H 3aJaHUSIM, aHAJIOTHYHBIM
TeM, KOTOPbIE IIPEJIAraloTCsl B KOHTPOJIBHBIX 3aaHUsAX.

Ha 3amnTe mabopaTopHOH pabOTHI CTYAEHT TOJDKEH 3HATh OTBETHI HAa BOIIPOCHL:

- KakoBa 1iens 1abopaTopHO# paboTsI?

- Kakyto TexHHKY 6€30MacCHOCTH HEOOXOUMO COOJTIOAATh MPH BHITIOJIHEHHH JaHHOM J1abopaToOpHOi paboThI?

- [Io xakoMy ypaBHEHHIO XMMHYECKOHN PEaKIMU ITPOBOIHMIHN SKCIICPHMEHT?

- KaxkoBa meroanka npoBeneHus 1ab0opaTopHOil paboTsI?

- Kakyro xuMuueckyro nocymy UCIoIb30BalHU I BBIIONIHEHUS pabOThI?




- Ilo xaxuM ypaBHEHHUSM, (OpPMyNaM, 3aKOHAM ITPOBOIMIM PacyueThl JaHHOH 1abopaTopHON paboThI?
- Kaxko#i BBIBOJI clieaiy 1o pe3y/bTaTtaM 3KCIepUMEHTa ¥ IPOBEICHHBIX PacyeToB?

5.3. Ouenouynbie MaTepuaJibl (OLIEHOUYHBbIE CPEACTBA), HCNOJIb3yeMble /15l IK3aMeHa

®denepalibHOE TOCYAAPCTBEHHOE aBTOHOMHOE 00pa30BaTEIbHOE YUPEKACHUE
BBICIIIETO MPO(ECCHOHATHLHOTO 00pa30BaHUs
«HanmoHanbHBIH UCCIe0BATENLCKUI TeXHOIOTHYecKni yHuBepcuTeT « MU CuCx»
HoBoTpowutkuii Gpusman

Kadenpa maremaTnku 1 ecTeCTBO3HAHUS
Dx3amMeHalMOHHbIN Ouer Ne 0

Hucnunnuna: Xumus
®opma 00yueHHs: 3a04Has
®dopma MpoBeneHUs: YCTHAS

1. 1. Vkaxwurte nosoxxeHue azora B [lepuonnyeckoii cucreme xummuueckux snementoB .M. MenneneeBa. Hammmure
AJIEKTPOHHYIO (POPMYITy aTOMa a30Ta, YKAKUTE BAJICHTHOCTh U XapaKTEepHbIC CTENICHN OKHUCIICHNs. [I[puBennuTe MpUMephI BEIIECTB C
JIAHHBIMH CTETICHSIMU OKHCIeHus. HaxoxxaeHne B mpupoJe, CriocoObl morydeHus, (Gu3niecKue, XMMUIECKIe CBONCTBA,
MIPUMEHEHHE.

2. [emounsie Metaisl. Haxoxkenne B mpupojie, MoIydeHne, GU3NUECKie CBOWCTBA, XMMUYECKHE CBOICTBA,
MpUMEHEHHE.
3. Kakoii 06bemM 2M pacTBopa CepHON KUCIOTHI OTpedyeTcs st pacTBopeHust 112 T xenesa, copepxkamiero 2,4 %

IIpUMecel, HEpaCTBOPUMBIX B KMCIOTAX.

Cocrasui: E.B. Hedenona

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

JucrannmoHHo 3k3ameH nposoautces B LMS Canvas. Dx3ameHanmoHHbIi TecT conepxut 30 3amanmii. Ha pemenue otrBoautcs 30
MUHYT. Pa3pelieHnble NONbITKY - JBE. 3aYMTHIBACTCS] HAWITYUIIHHA Pe3yIbTaT.

O0pa3sernl 3agaHuii A5 9K3aMeHa, POBOIUMOro auctanimonHo B LMS Canvas (YK - 6.1)

1.Atom snemenTa umeeT KoHpuryparmio 1522s22p63s23p64s13pS. YkakuTe neprom, TPymTy, HOATPYIITY, MAKCHMAIbHYIO CTEIIEHb
OKHCIIeHUS ¥ (POPMYITy BBICIIETO THAPOKCHIA JAHHOTO JJIEMEHTA.

4, 6, mo6oynas, +4, H2 RO 3
4, 6, mobounas, +6, H2 RO 4
3.6., mobounas, +6, H 2 RO 4
4, 6, TnaBHas, +6, R(OH)6
2. Ans snementoB Cl - S - P - Si ompenenute:

1. 3aKOHOMEPHOCTh U3MEHEHHUSI AaTOMHOTO PaJINYycCa;
2. 3aKOHOMEPHOCTh U3MEHEHUSI HEMETAJUIMUECKUX CBOMCTB.

YBEIIMYMBAETCS, YMEHBIIAIOTCS
YMEHBIIACTCS, YMEHBIIAIOTCS
YMEHBIIAETCS], YBEINIUBAIOTCS
YBEIMUUBACTCS, YBEIHUNBAIOTCS
3.PaccraBbTe COOTBETCTBUE YTBEPKACHUM

yacruna P(3-)

yactuna P (+5)

gactuna Mn (+4)

aToOM JII000TO MeTaa

4.3 IpeU10)KCHHBIX BELIECTB BHIOCPUTE BEIIECTBA C MOJICKYSIPHBIM CTPOCHUEM: BOJIA, KApOOHAT HATPHSL, YITICKHUCIIBIHN ra3, Ho,
’Kene30, OKCHI KpeMHUS (4)

BOJIa, YIVIEKUCIBIH ra3, of
BOJa, KapOoHAT HaTpus, fox
BOJIa, YIIICKHCIBIN Ta3, OKCHA KpeMHuS (4)
BOJIa, YIIICKHUCIIBIN Ta3, HoJ, KapOoHAT HATpUs
5.CornacHo TEpMOXMMHUYECKOMY YPABHEHHIO PEAKIIUU FOPEHNUS alleTUIIeHa




2C2H2(r)+502(r) = 4CO2(r) + 2H20(r) + 2610 k]I

6.KOJIMYECTBO TEIUIOTHI, BRICTHBIIEECS IPH CTOpaHuK 224 1 (H.y.) alleTmieHa, OyIeT paBHO kJIx.

13050.0000
7.CornacHO TePMOXUMHUYIECKOMY ypaBHEHHIO PEaKIIMU TOPEHHs MeTaHa

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

quis nonyderns 4010 k/x TemnoTel noTpeGyeTcst MeTaH (H.y.) 00beMoM 1. (1.y.)

112.0000
8.BrbiGepuTe PakTophl, yBEINYUBAIOIINE CKOPOCTh PEAKIIUH OKUCIICHNS] aMMHAKa B IPUCYTCTBUH IUIATHHBL:

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

MOBBIILICHHE OOIIETO JaBICHUS
MOBBIIIEHUE TEMIIEPATYPHI
HaJn4yMe KaTalu3aTopa
IOBBIIIEHUE KOHLIEHTPALlMK KUCIOpOo1a
MOBBIIIEHNE KOHLIEHTPAIUY BOJSHBIX IApOB
MOHWKEHUE TaMIepaTypbl
9. BribepuTte (pakTopsl, yBETHUUBAIOMINE CKOPOCTh PEAKIIUHN OKHCIEHHUS aMMHUAKa B IPUCYTCTBUH TUIATHHBI:

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

MOBBIILICHHE OOIIEro JaBICHUs
TIOBBIIIIEHIE TEMITEPATYPhI
HaJIMYUe KaTaJau3aTopa
MOBBIILIEHHE KOHLIEHTPALMK KHCIOpOoia
MOBBIIICHNE KOHIICHTPALNK BOJSHBIX TAPOB
TIOHIDKEHNE TaMIIePaTyphI
10. Beibepurte akTophl, KOTOpBIE OyAyT yBEIHIUBATH BBIXOA MPOIYKTA PEAKIIUI

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

MOHU3HUTH TEMIICPATYpPy, IOHU3UTH 00IIee JaBICHUEC

MIOBBICUTB TEMIIEPATYPY, TOBBICUTH JaBJICHHE BOIOPO/A, TOHH3UTh KOHIICHTPAIHIO BOSTHOTO TTapa

MTOBBICUTH TEMIIEPATYPY, IOBBICUTH JIABJIEHIE BOIOPO/IA, TIOBBICUTH KOHIICHTPAIIMIO BOASHOTO Mapa

MIOHU3UTH TEMIIEPATYpPY, MOBBICUTH JaBJI€HUE BOJOPO/a, MOHU3UTh KOHIIEHTPALIMIO BOJSHOTO mMapa
11.Cronbko rpaMMOB THIPOKCHIA HATPUS HEOOXOIUMO B3sTh Juisl mpurotoBnernus 400 r 10%-ro pacteopa?

40.0000
12.Cmemanu 400 r 10%-ro u 100 r 70%-ro pacTBOpoB cepHOI kucnoThl. HaliiuTe KOHIEHTPALUIO KUCIOTh] B IOJTY4EHHOM
pacTBope.

22.0000
13.B 1 1 Bogs! pactBopuiu 300 1 xsopoBogopoaa (H.y.). Hafinnte MaccoByro HOJIO KHCIOTHI B IIOJTydeHHOM pacTtBope. OTBeT B
HpPOLIEHTaX OKPYIIIUTE [0 IIENOTO.

33.0000
14.113 mpeito)KEeHHBIX Iap BEIIECTB, BHIOEPUTE Ty Mapy BEIIECTB, KOTOPHIE OHOBPEMEHHO MOTYT COCYILIIECTBOBATh B PACTBOPE.

KOH u FeCl3

KOH u AgNO3

KOH u CuSO4

KOH u NaOH
15.113BeCcTHO, UTO COIM METAJUIOB B PACTBOpPAX U3MEHSIOT KUCIOTHOCTH cpelsl. Kakosa pH pacTBopa, coaepakaiiero conu Xaopuia
aJIIOMUHUS ¥ HUTpaTa xene3a (3)?

pH<7
pH<14




pH>7
pH=7
17.0npenenure OKUCIUTEND B JaHHON peakuu

2HI +2FeCl3 = 12+2FeCI2 + 2HCI ,
KaK MEHSETCS CTEIeHb OKHCICHHs OKHACIHTENA? BEIOepruTe COOTBETCTBYIOIIEE ypaBHEHHE SIEKTPOHHOTO OajlaHca.

I(-1)+e=1(0)
Fe (+3) +te =Fe (+2)
I(-1)-e=1(0)
Fe (+3) -e = Fe (+2)
18.0npenenure OKHCIATEIBHO-BOCCTAHOBUTEIIFHBIC CBOIICTBA BEIECTB B IIPEIIOKECHHBIX TPYIIIax

02, H2S04, KMnO4

H20, HCl, Fe203, H2

KI, Na28S, Cu

K2Cr207, FeO, CH4, Al

19.MeTo10M 21eKTPOHHOTO OanaHca paccTaBbTe KO GHUIIMEHTH B JAHHOM YpaBHEHHH:

H2S +0O2 =S02 + H20
OnpeaennTe CTCIICHU OKHCJICHHUS 3JICMCHTOB, OKHMCIIMTECIb U BOCCTAHOBUTEC]Ib, BLIGepI/ITe MpaBUJIbHBIC YTBCPIKIACHUA

K03 (PUIMEHT epe OKUCIUTENIEM PaBeH 3, KHCIOPO] OKUCIISIETCS
KO3 PHULKEHT nepesl OKHCIUTENEM PaBeH 3, cepa OKUCISETCs

KO3 QUIMEHT Iepesi OKUCINTENEM PaBeH 2, cepa BOCCTaHABINBACTCS
K03 UIHMEHT epes OKUCINUTENEM PaBeH 3, cepa BOCCTaHABINBACTCS

20.0Onpenenute Bemectsa X1 1 X2 B 1aHHOH cxeMe MpeBpalicHUN
CI2+H2=X1
X1+ Fe(OH)2 =X2

HCI, FeCl2
HCI, Fe(OH)3
HCI, H20
HCI, FeCl3
21.0Onpenenute BemectBa X1 1 X2 B JaHHOW cXeMe MpeBpalleHui

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

H2S04 (pa36), Fe(OH)2
H2S04 (pa36), Fe(OH)3
H2S04 (kxonn), Fe(OH)3
H2S04 (xonm), Fe(OH)2
22.0mnpenenuTe Kak M3MEHSIOTCS CBOICTBA O€3KHUCIOPOIHBIX KUCIOT rajioreHoB B cieayomem piany: HF --- HCI --- HBr --- HI

CHJIa KHCIIOT PacTeT, TaK KaK YMEHBIIACTCS aTOMHBIN paiyc rajoreHa

CHJIa KHCIIOT YMEHBIIIAETCS, TaK KaK YBEJIMYNBACTCS aTOMHBII pajnyc rajoreHa
CHJIa KHCIIOT PACTeT, TaK KaK YBeJIMYMBAETCS aTOMHBII pajnyc rajgoreHa

CHJIa KMCJIOT HE U3MEHACTCS, HE3aBHCHMO OT aTOMHOTO pajanyca

23 .IlepBoii cTaauel MOTy4eHUS CePHOI KUCIIOTHI SBISETCS 00XKUT IIMPUTA, TIPOLIECC BBIPAXKACTCS YPaBHEHUEM:
4FeS2 + 1102 = 2Fe203 + 8502
Uro siBRsieTCS BOCCTAHOBHUTENEM B JAHHOM peakunn?

HKeNe3o

JKeJIe30 U cepa

AKENe30 U KUCIOPOJ

cepa
24 Bropoii craanei mporiecca MOoIydeHHs CEPHON KUCIOTHI SBIIACTCS KaTAINTHIECKOe OKHCIeHHe okcruaa cepsl (4): 2S03 + 02 =
2S03+Q




Bribepure ycnoBusi cMelleHUss XMMUYECKOTO PaBHOBECHS BIIPABO.
IIOHU3UTh TEMIIEPATYPY, IOBBICUTH JABICHUE, YAAIATh U3 CUCTEMBI IPOJAYKT PEAKLIUU
OHU3UTH TEMIIEPATYpPY, IOHU3UTh AABICHUE, YAAIATh U3 CUCTEMBI IPOAYKT PEAKLUU
IIOHU3UTH TEMIIEPATYPY, IOBBICUTH JABIICHUE, HE YAAJIATh U3 CUCTEMBI IPOLYKT PEAKLIUU
IIOBBICUTBH TEMIICPATYPY, IIOBBICUTH JABJIEHHUE, YAAJIATh U3 CUCTEMBI IPOLYKT PEAKLIUU

25.CepHa;1 KOHICHTPpUPOBaHHAA KUCJI0TA ABJIACTCA CUIbHBIM OKHUCIUTEIIEM. Onpez[eJmTe KaK MEHACTCA CTEIEHb OKUCIICHUSA CEPBI B
CJIICAYIOINX YPaBHCHUAX pCaKIIu U BI:I6epI/ITC COOTBETCTBYIOIIUEC YPABHCHUS 3JICKTPOHHOI'O Oayanca

H2S04(xoHm) + Cu = SO2 + CuO + H20
H2SO04(xon1) + Fe = SO + Fe2(S04)3 + H20
H2SO4(xon1) + Zn = S + ZnSO4 + H20
H2S04(xon1r) + Mg = H2S + MgSO4 + H20

26.PaccunraiiTe MaccoBYIO JOJIO JKene3a B okcujie xeresa (3). OTBer naiite B POICHTAX, OKPYIIICHHBIX J0 LEJIOr0

560.0000
27 Paccunraiite, CKOJIBKO KT JK€JI€3a MOXKHO HOIyduTh U3 1 T okcuza sxenesa (3), eciau BeIXoa npoaykTa cocranisieT 80%. Oter B
KT, OKPYIJICHHBIX JI0 TEIOTO.

560.0000
28.ITonbepuTe BO3MOXKHOE KaTOJHOE IOKPHITUE IJIS KETE3HOTO M3CTHs

0JIOBO
LIMHK
XpoM
Melb
29.0mnpenenuTe BO3MOXKHBIN MPOAYKT PEAKIIUN KOPPO3MH OIIMHKOBAHHOTO KeJie3a TP HapyIICHHH OKPBITUS B KHCIIOH cpee

OKCH/T [IHHKA
KapOOHAT ITMHKA
THAPOKCH/] IINHKA

30.0HPCH€HI/IT€ COOTBETCTBUC MEKAY XUMHUYCCKUMU ITPOLICCCaMU U BEIIECTBAMU, ITOJTYy4a€MbIMU € UX ITOMOIIBIO

3JIEKTPOJIU3 pACTBOPOB COJIEH
JNEKTPOJIH3 PACILIABOB COJCH
METO]T TBOWHOTO KOHTAaKTHPOBaHHUS
MTUPOMETAILTYPTHUS

B pe3yabTaTe padOThl METAIUTYPIHYECKHUX MPEANPUATHN B BO3AYX MOMAAaeT OOJIBIIOE KOTHMYESCTBO ra3000pa3HbIX BeIOpocoB. Cpenn
HUX KUCIIOTHBIC OKCUIBI. BBIOEpUTE BEpHBIN TIEPCUCHB.

OKCHJI KpEMHHUsI, OKCHUJIBI JKeJle3a, TUOKCU] CepPBI

YIIEKUCIBIH ra3, CEpHBII aHTUAPUA, OKCU KPEMHUS

YIIIEKUCTBIHN ra3, JUOKCU KPEMHUS, OKUCH XKeJle3a

YITIEKUCTIBIH Ta3, CepHUCTHIN Ta3, Oypblii ra3
W3BecTHO, UTO OHUM U3 METOJOB OUYMCTKH CTOUYHBIX BOJ OT MOHOB TSDKEINbIH METaJIOB ABJsieTcs koaryssiuus. Koaryasar
cBs3biBaeT HOHBI Fe(2+), Cr(3+), Zn(2+), Cu(2+), Mn(2+) u npyrue u ocaxaaet B Bujae ocajaka. Kakoe BemecTso u3
IPEIJIOKEHHBIX MOXKHO HCIOIb30BATh B KAUECTBE KOAryIsHTa?

NaHCO3
Ca(OH)2
CuSO4
HNO3

5.4. MeToauka OeHKU OCBOEHUSI AUCHHUILIMHBI (MoayJisi, npakTuku, HUP)

Kputepuu olieHKH OTBETOB Ha 3K3aMeEHeE, TPOBOJIUMOM B YCTHOH (opme

Ornenka «OTINYHO» CTABHTCS, SCITH

- Ha TEOPETHUYECKHE BOMPOCHI JaHBI pa3BEPHYTHIE OTBETHI, IIPH HEOOXOAUMOCTH H3JI0KEH MaTeMaTHUECKH anmapar (popMysbl,
rpaduKy | T.].) IPUBEICHBI COOTBETCTBYIOIIUE CXEMBI, TAOIHIIBI, PUCYHKH H T.[I., IPABWIBHO PEIlICHA 3a/1a4a

- 00yJarOIIUICS XOPOIIIO OPUEHTHPYETCS B MaTepHale, BiIaJeeT TEPMUHOJIOTHEH, IPUBOIUT IPUMEpPbI, 000CHOBBIBAET,
aHAJIM3UPYET, BBICKA3bIBAET CBOIO TOUKY 3PEHUS 110 aHATH3UPYEMBIM SIBICHHSIM U TIPOIIECCaM, MPaBUIIBHO MPUMEHSET
MOJTy4YeHHbIE 3HAHUSI ITPU PELICHUH MPaKTUIecKuX 3a7ad. OTBETHI U3JaraloTcs CBOOOTHO, YBEPEHHO 0€3 HCIOIb30BaHUs JIHCTa
YCTHOTO OTpoca




Onenka «XopoIo» CTaBUTCA, €CIH
- Ha TEOPETHUYECKHE BOIIPOCHI TaHbI TIOJTHBIC OTBETHI, HO MMEJIa MECTO HETOYHOCTh B ONPEACTICHUH KAKUX-THOO0 MOHATHH, SIBICHUN
U T.71. 3a7a4da peiieHa.

- 00ydaromuiics OpUEHTHPYETCSA B MaTeprale XOpOoIo, HO JOMYCKaeT OMMOKH IpH (GOPMYITHPOBKE, OMUCAHUN OTACIBHBIX
KaTeropuu
OreHka «Y IOBIETBOPUTENBHO» CTABUTCS, €CIH

- Ha TEOPETHYECKHE BOMPOCH! JaHBI OOIIHE HEIIOIHBIE OTBETHI
- oOyuaromuiics cnabo opueHTHpYeTCs B MaTepualle, He MOXKeT pPelaTh 3a1aqi, He MOXKEeT IPUBECTH IPHMep, HE MOXKET

AHAJIM3UPOBATh U 000CHOBBIBATH

Onenka «HeymoBIeTBOPUTETEHO» CTABUTCS, €CITH

- He pellIeHa 3a/1a4a ¥ MPaBIIBHBIA OTBET JaH Ha OAUH BONpocC (00 HU Ha OJIUH)
- oOyuaromuiics B MaTepuae AUCUUILTHHBI IPaKTUYECKH HE OPHEHTUPYETC, T.€. He MOXKET JaTh Jake OOIIUX CBEAEHHUIA 110
BOIIPOCY.
Kpurepnn oIieHKH OTBETOB Ha AK3aMeHe, TPOBOMMOM B THCTaHIIMOHHOH dpopme B LMS Canvas
90 <TIlporueHT BepHBIX 0TBETOB < 100 - OTIHYHO

75 < TIpoueHT BepHBIX 0TBETOB < 90 - X0OpOII0

60 < IIpoueHT BEpHBIX OTBETOB < 75 — yIOBIETBOPUTEIBHO

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

6.1. Pexomennyemas Jiureparypa

6.1.1. OcHoBHasi iuTEpaTypa

ABTOPBI, COCTABHTEIH 3ariaBue W3znatenbeTBo, rox, 1. anpec | Kon-Bo
JI1.1 | Kopxykos H.T'. OO6mras 1 HeopraHuveckas XuMmus: Yued. mocodue M.: MUCuC; TH®PA-M, 70
2004,
JI1.2 | I'muaka H.JL Oo6mas xumust: Yaed.nmocobue M.: UnTterpan-Ilpecc, 2006, 10
JI1.3 |B.B. bynanos, T.H. XvMmudeckasi KHHETHKA: yaeOHOe mocoone Jlans, 2014, 10
Jlomosa, B.B. PeiOkun
6.1.2. lonoTHUTE/ILHAS JINTEPATYypa
ABTOpBI, COCTaBUTENN 3arnaBue W3narenbctBO, rof, 31. aapec | Kon-Bo
JI2.1 |Iumanosuu U.A. Xumus: Metoaudeckue yka3aHus, Iporpamma, M.: Beicu. mik., 2003, 88
pelLICHNE TUTIOBBIX 33/1a4, IIPOrPAMMHPOBAHHBIC
BOTIPOCHI IS CAMOTIPOBEPKU M KOHTPOJIHHBIC 3aJaHHS
JUTSL CTYJICHTOB-3209HUKOB HHKEHEPHO-TEXHIUECKUX
( HEXMMHUYECKHUX) CIIENHUATbHOCTEH By30B
JI2.2 | A.M.BepexHoii, Xumust: [Iporpamma, METOIMYECKUE YKA3aHUS, M.: Beicur.uik., 2004, 50
B.U.En¢pumos, peLIeHHS 33/1a4 ¥ KOHTPOJIBHBIE 3aaHHS IS CTYACHTOB
JI.A.Tomuna -320YHUKOB WH)KEHEPHO-TEXHUIECKUX CIIEIHATFHOCTEH
BY30B
6.1.3. MeTronuueckue pa3padoTku
ABTOpBI, COCTaBUTENHN 3arnaBue WznarenscTBO, TON, 911. aapec | Kom-Bo
JI3.1 |Aupmuna T.H. Heoprannueckas xumus: JIab. mpakTHKyMm Hosotponux, 2006, 200
http://elibrary.misis.ru
JI3.2 |E.B.Hepénmona Ousnueckast xumus.Y.1. Xumuueckas repmoaunamuka: | HoBotpouuk, 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 '"Topusrit", 2012, 1
Ip. nabopaTopHbIM paboTam
6.2. Ilepeuens pecypcoB nHGOPMALHOHHO-TEJIEKOMMYHUKAIIMOHHOM ceTH ""UnTepHeT"
31 |H® HUTY "MUCuC"
92 | KubepJlennnka
33 | Poccuiickas HaydHas 3JeKTpOHHAas OubIroTeka
6.3.1 IlepeyeHb NPOrpaMMHOIo0 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.«I"'apanTA3pO» (KIHEHT).
6.3.1.7 | 7.OnexTpoHHbIH 00pa3zoBaTenbHbIi pecypc LMS Canvas
6.3.1.8 | 8.Microsoft Teams




6.3.2 IlepeueHb HHGOPMALIMOHHBIX CHIPABOYHBIX CHCTEM

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIIMHBI MOAYJIS, IPAKTUKHA, HUP)

7.1

7.2 | Anst mpoBeAeHHs JISKIUH, MPAKTHYECKUX 3aHATHH ¥ IPOMEKYTOYHOH aTTECTAIlH HCIOIB3YIOTCS YIeOHBIC ayAnTOPHH,
OCHAII[CHHBIC CIIEIUATN3UPOBAHHON MeOebIo (TIAPTHI, CTYIbs, KJIACCHASI JOCKA), IEPCOHATBHBIM KOMITBIOTEPOM (C
HPOrPaMMHBIM 00ECIICUEHHEM, C IOCTYIIOM B CETh HHTEPHET U B DJIEKTPOHHO-UH(OPMALIMOHHYIO CPEy YHUBEPCUTETA),
MYIbTHMEIUHHBIM 000PYAOBaHHUEM.

7.3 | A5t BBIIOJTHEHHST CAMOCTOSTENBHOM pabOThI HCIOIB3YETCs ayTUTOPHS TSl CAMOCTOSITENIBHOM paboThl (ayn.123)u
KYpPCOBOTO POCKTUPOBAHUS, OCHAIIICHHAs yIeOHON MeOesbi0, KOMITBIOTEpaMH ¢ IPOTPAMMHBIM 00ECIICUCHHUEM, C
JIOCTYTIOM B CETh MHTEPHET U B AJIEKTPOHHO-UH(DOPMAIMOHHYIO CPEly YHUBEPCUTETA.

7.4

7.5 | lnst npoBenieHus 1ab0OpaTOPHBIX pabOT UCHONB3YeTCs CIENUalI3upOBaHHas 1adopaTopus 1Mo o01Ieil 1 HeOpraHUIECKOH
xumud (ayxn 140, ocHoIeHHAsT 000PyTOBaHUEM:

7.6 | mabopaTopHas MeOeInb;

7.7 | Bona;

7.8 | amexTponpoBoKa;

7.9 | npuHyaUTENbHAS BBITSKKA;

7.10 | nabopaTopHas mocyaa;

7.11 | KaTOPUMETPBI, TEPMOMETPEI MEKTPOHHBIE, pH - MeTphI, OIOPETKH AJISI TATPOBAHMUS, HICKTPOHHBIEC MEIIANIKH;

7.12 | mepHas nocyna;

7.13 | XUMUYECKHE PEAKTUBBI.

7.14

8. METOANYECKHUE YKA3AHUSA JJISA OBYYAIOINUXCSA 11O H3YUYEHWIO JTUCHUITIJIMHBI (MOAY JIA,
INPAKTUKHW, HUP)

OcBoeHHE ANCIUILIIHBI IIPEJITIONaraeT Kak MPoBeICHHE TPaIUIIMOHHBIX ayUTOPHBIX 3aHATHH, TaKk ¥ paOOTy B AJIEKTPOHHOM
uapopmannonHo-o6paszoBatensHoit cpene HUTY «MUCuCy» (3MOC), 9acTbio KOTOPOI HEMOCPEACTBEHHO IPEeJHA3HAUCHHON IS
OCYIIECTBIICHHs 00pa30BaTEIBLHOTO TIpoliecca sBIIsieTcss DIEKTPOHHBIN oOpa3oBatenbHblil pecypc LMS Canvas. OH goctyneH o
URL anpecy https://Ims.misis.ru/enroll/E8333T 1 103BOJISIET HCIIOIB30BATH CIICIIUATBHBIN KOHTSHT H DJIEMEHTHI JICKTPOHHOTO
00y4eHUsI 1 TUCTAHIIMOHHBIX 00pa30BaTeNbHbIX TexHomoruin. LMS Canvas HCHoIb3yeTcs MPEeUMYIIIECTBEHHO TSI ACHHXPOHHOTO
B3aUMOJIEHCTBHS MEXIy yIaCTHHKaMHU 00pa30BaTeIbHOTO Mpoliecca MOCPEACTBOM ceTH «IHTepHeT».

Yt00B! 3¢ eKTHBHO nCIoNb30BaTh Bo3MoxkHOCTH LMS Canvas, a COOTBETCTBEHHO U YCIEIIHO OCBOUTD JUCLMILIHHY, HY)KHO:

1) 3aperncTpupoBaThcs Ha Kype. 11 3TOT0 HY)KHO ITEPEHTH IO CCHIIKE ... JIOTHH M mapojb COBIAIAET C JIOTHHOM M IapoJieM OT
nuHoro kadbuuera HUTY MUCuC;

2)B pyopuke «B Hauano» 03HAKOMHTBCS C COJEpKaHUEM Kypca, BOIPOCAMHU ISl CAMOCTOSTENbHON MTOATOTOBKH, YCIOBHAMU
JIOITyCKa K aTTecTaIiy, GopMoii MpOMEXyTOYHOH aTTecTany (3a4eT/IK3aMeH), KpUTEPUSIMH OICHUBAHUS 1 JIp.;

3)B pyOpuke «Moaynm», 3aX0/1s B COOTBETCTBYIOIINE Pa3/eibl H3ydaTh yaeOHbIC MaTEepHabl, pa3MeNIeHHBIE IIperoiaBareneM. B
T.4. IOJIb30BAThCS IUTEPATypPOH, pEKOMEHA0BAHHOM NpenoaBaTelIeM, Nepexoas IO CChUIKAM;

4)B pyopuke «bnbdnnorekay BO3MOXXHO MOAOHPATH AJIsI BHITOJIHEHUS TUCbMEHHBIX Pa0OT (KOHTPOJIbHBIE, JOMAIIHHE PaOOTHI,
KypCOBBIE pabOTHI/TIPOEKTHI) JIUTEpaTypy, pasmenieHuyo B 9bC HUTY «MUCuC;

5)B pyOpuke «3agaHus Hy)KHO 03HAKOMUTBCS C COAEpKAHUEM 3aJaHus K MICbMEHHOH padoTe, CpOKaMH CIau, KPUTEPHIMHI
OLIEHKH. B ycTaHOBNEHHBIE CPOKH BBITOIHUTH PabOTY(bl), MOATPY3UTH 3[ECh XKe ATl MPOBEPKU. Y 100HO Ha3bIBaTh (hailnn paboTe
cienyronuM o0pa3oM (Ha3BaHUe MpeaMeTa (CoKpalneHHo), rpymmna, @O, nata akTyanu3anuu (IpU TOBTOPHOM Pa3MEIICHHH)).
Hanpuwmep, Oxonomuka MBanoB .M. BMT-19 20.04.2020. Ecniu paboTa conep>KUT pUCYHKH, POPMYIIBI, TO C IEITHIO
coxpaHeHus: GopMaTHPOBaHUs €e HY)KHO noArpyxath B pdf ¢popmare.

PaGora, moarpyxaemas JJisi IPOBEPKH, JOJIDKHA:

- coZieprKaTh BCE CTPYKTYPHBIE SJIEMEHTHI: THTYIBHBIN JINCT, BBEICHNE, OCHOBHYIO YaCTh, 3aKJIIFOUYCHHUE, CITICOK HCTOYHHUKOB,
HPUIIOKEHUS (TIPH HEOOXOANMOCTN);

- OBITH 0OpOpMIIEHA B COOTBETCTBHH C TPEOOBAHUSIMHU.

ITperoaBatens B TEUCHHE YCTAHOBICHHOTO CpoKa (He OoJiee ecsATH AHEH) mpoBepsieT paboTy U pasMeIaeT B KOMMEHTapHUIX K
3aJJaHUIO PELleH3NI0. B Hell OH yka3bsIBaeT Kak MMOJIOKHUTEIIBHBIE CTOPOHEI PadOTHI, Tak 3aMedaHus. [Ipn HanW9Inu B pereH3nn
3aMeYaHuil U peKOMEHAALUH, HY’)KHO BHECTH MONPABKU B pabOTY, HOATPY3UTh €€ 3aHOBO Il HOBTOPHOU MpoBepKu. [Ipu aTom
Ba)KHO CIIEIHUTH 32 CPOKAMH, B TE€UEHHE KOTOPBIX JOKHO OBITh BBIOIHEHO 3aaHue. [Ipu HapyleHnH CpOKOB, yKa3aHHBIX
TIperioiaBaTeNeM BO3MOKHOCTb TIOATPY3UTH Pa00OTY OCTaeTCs, HO CHCTEMa BEIBOIUT COOOIICHNE O HapyIIeHHH CPOKOB. [1o
OKOHYaHHWHU CEMECTPa MOATPY3HUTh PadOTy HE HOTYIUTCS;

6)B pyopuke «TecTbl» MPOITH TECTOBBIE 3aJaHUsI, OCBOUB COOTBETCTBYIOLIMI MaTepHal, pa3MelleHHbIH B pyopuke «Momynmny;
7)B pyopuke «OIEHKN» OTCIEKHUBATH CBOIO YCIIEBAEMOCTb;

8)B pyopuke «OOBSBICHHUSI» YUTATh OOBSABICHHUS, pPa3MEIIacMbIe IIPETOAaBaTeNeM, 1aBaTh OOPAaTHYIO CBS3b;

9)B pyopuke «O0cyxaeHus» co3aaBaTh 0OCYKICHHUS U yIaCTBOBATh B HUX (00CYKIaI0TCs 00IIe MOMEHTHI, BBI3bIBAIOIIUE
BOIIPOCHI y OOJIBIIMHCTBA IpyNIibl). JlaHHas pyOpHKa Takke MOXKET OBbITh HCIOJIB30BaHA [UISl B3aHMHOM IPOBEPKH;

10)IpOSIBIIATE PEeTySIPHYIO aKTHBHOCTB Ha Kypce.




IIpenmyIecTBEHHO AJIs1 CHHXPOHHOTO B3aMMOAEHCTBHUS MEKAY YUACTHUKAMHU 00pa30BaTENbHOTO MPOIiecca MOCPEICTBOM CETH
«HuTeprer» ucnonbiyercs Microsoft Teams (MS Teams). UToOBI MOTHOILICHHO HCIIONIB30BAaTh €0 BO3MOKHOCTH HYXKHO
YCTaHOBUTH NpriiokeHue MS Teams Ha epcoOHaNbHBIN KOMITbIOTEp 1 TenedoH. CTapocTaM HY)KHO co3naTh rpymmy B MS Teams.
VY4acrue B rpynie no3BoJser:

- CIIyLIaTh JICKIUH;

- paboTaTh Ha MIPAKTUYECKUX 3AHATHUSIX;

- OBITH Ha CBSI3U C TpEToaBaTeNeM, 3aaBasi eMy BOIPOCHI HJIM OTBEYasi Ha €ro BOIIPOCHI B O0IIEM YaTe TPYIIBI B pabouee BpeMs ¢
9.00 mo 17.00;

- OCYILECTBIIATH COBMECTHYIO pabOoTy HaJl JOKyMEeHTaMHU (BKIaaka «Daiiibl).

[Tpu npoBeieHNN 3aHATUH B TUCTAHIIMOHHOM CHHXPOHHOM (hopMaTe HY)KHO BCerna padoTaTh ¢ BKIIIOYCHHOW KaMepoii.
HckaroueHne — ecu mpenojaBaTeib MOMPOCUT OTKIIOYUTh KaMepbl U MUKPO(OHBI B CBS3H ¢ OOIBIINME MoMexaMu. Ha aBaTapkax
JIOJKHBI OBITH HCKITIOUUTETIBHO JIEIOBBIE (POTO.

ITpu npoBeneHNN JIEKIMOHHO-IPAKTUYECKUX 3aHATHI BEIETCS 3alMCh. DTO 1a€T BO3MOXKHOCTh IIPOCMOTPA 3aHITHS B CIIydae
HEBO3MO>KHOCTH MPHUCYTCTBUS HA HEM WJIM TIPU HEOOXOAMMOCTH BHOBb OOPATHTCS K MaTEPUAITY M 3aHOBO €0 MPOCMOTPETD.




