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1. HEJIX OCBOEHUA

1.1 Ienmpro n3ydeHnss XUMUH SIBIISICTCS IPUOOPETEHNE 3HAHUH W YMEHHH, HEOOXOAUMBIX JUISl YCIICIITHOTO OCBOCHHUS
JUCIUILUIMH €CTeCTBEHHOHAYYHOTO U MPO(ECCHOHANBHOIO IIUKIJIOB U MO3BOJSIONINX PEIIaTh BOIPOCHI MOBBIIIEHHS
3¢ (HEeKTUBHOCTH IPOU3BOACTBA U KAYECTBA MPOLYKIIHH.

1.2 3agayaMyl U3yYCHUs] XUMHU SIBISIFOTCS (DOPMHUPOBAHUE COBPEMEHHBIX MPEICTABICHUIL:

1.3 | - 0 cTpoeHUM BeIIeCTBa;

1.4 | - 0 BaxHEHMIINX CBOMCTBAX BEIIECTB U 3aKOHOMEPHOCTSIX UX U3MEHEHHUS B 3aBUCUMOCTH OT IOJIOKEHUS COCTABIISIOIIUX
aneMeHTOoB B Ilepuoauueckoil cucreme;

1.5 | - o mpupoae XUMHIECKUX PEAKIIUH, IPOTEKAIOIINX IIPH HOIyIeHHH, 00paboTKe 1 IPUMEHEHHH MaTePHAIIOB.

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

biok OIT: B1.0

21 TpeboBanus k l]pe}IBa]Pl/lTeJ'lbl-loﬁ NOJAr0TOBKE 00y4aro1Ierocs:

2.2 JAucuuninHbl (MOIy/IH) U MPAKTHKHU, VI KOTOPBIX 0CBOEHHE JAHHON AUCUMIJIMHBI (MOAYJ15) HE00X0AUMO KaK
npeauecTByoIee:

2.2.1 MexaHuKa KAIKOCTH U rasa

2.2.2 |IlpuxnagHas MexaHUKa

2.2.3 | Teopust BEpOATHOCTEW U MaTeMaTH4eCKas CTATUCTHKA

2.2.4 | TennoTexHUKa

2.2.5 | ®Ousznueckas XUMHS

2.2.6 | DAEKTpOTEXHHUKA

2.2.7 | MarepuanoBeneHue

2.2.8 |IIpou3BoACTBEHHAs MPAKTUKA 110 MOJYYSHUIO MPO(eCcCHOHATBHBIX YMEHUH U OMbITa MPO(ecCHOHATBLHOMN NesITeNbHOCTH

2.2.9 | leramu MaliuH

2.2.10 |IloaroroBka K mporeaype 3allnuThl U 3alIUTa BHITYCKHON KBATU(PUKAIIMOHHON pabOThI

2.2.11 |IlpepmumnoMHas MPaKTHKA IS BBINOJHEHHS BBITYCKHON KBaTH()UKAIMOHHON paboThI

3. PE3YJIBTATBI OBYUYEHUMA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMUA

YK-1: Cnioco0eH ocylecTBJIATh NOMCK, KPUTHYECKH A aHATU3 U CMHTe3 HHGOpMaUMH, yMeHHe aHAJTU3NPOBATH MPOLECCHI U
CUCTEMBbI C HCITOJIB30BAHUEM COOTBETCTBYIOIIUX AHAIUTUYECCKUX, BBIYHCIUTEJIbHBIX U IKCIIEPUMEHTAJTBbHBLIX METO/10B,
NMPUMEeHSTHh CUCTEMHBIH MOAXO0/ AJs pelieHusi MOCTABJIEeHHbIX 32124

3HaTb:

VK-1-31 3HatTb: OCHOBBI CTPOECHUS BELIECTBA, TEOPUIO MIEKTPOIUTHUUECKON TUCCOLUALUY U IEKTPOXUMUYIECKUX IIPOLIECCOB

YMmerb:

VYK-1-Y1 YMeTb: mpoBOIUTH PacuyeThl MPOIYKTOB peaKIHii

OIIK-1: CniocodeH pemiaTth 3a1a4uu npogecCHOHAIBHOI JeATeJIbHOCTH, IPUMEHSS 3HAHNS (PYHIAMEHTAJIbHBIX HAYK,
METOAbI MOJICJIUPOBAHUA, MATCMATHYICCKOI'0 aHAJIN3A, €CTCCTBCHHOHAYYHbIC oﬁmennmeﬂepnme 3HAHUA

YMmerhb:

OIIK-1-Y1 mpou3BoaUTh XUMHIECKHE PAaCUEThI IO (QOpMyaaM B ypaBHEHHSIM PEaKIIHi

YK-1: CriocodeH ocylecTBJISITh NOUCK, KPUTHYECKHI AaHAIN3 U cMHTe3 HH(opManuu, yMeHHe AaHAJIM3UPOBATh NIPoLecchl U
CHCTEMBI ¢ HCNOJIb30BAHHEM COOTBETCTBYIOIMX AHAJIMTHYECKUX, BBIYHCIUTEIbHBIX U IKCIIEPHMEHTAJbHBIX METO/10B,
NPHMEHSITh CHCTEMHBIIi TOIX0/ /IJIsI pellieHNs MOCTABJIEHHBIX 32124

Baanernb:

YK-1-B1 Bnagers: cioco6aMu HCTIONB30BaHKS 1JaOOPATOPHOTO 000PYTOBAHUS B XUMUIECKHX U 3TIEKTPOXHMMUIECKUX
UCCIEeIO0BAHUIX

4. CTPYKTYPA U COJEPKAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | Yacos | @opmupyemsble | Jluteparypa | Ilpumeyanue KM Beinosan
3aHATHA TeM /BUJ 3aHATHS/ / Kype HHIMKATOPBI H 3. sieMble
KOMIIeTeH Mt pecypcbl padoThI

Pasnen 1. BBenenmne.
OCHOBHBIE 3aKOHBI 1
MOHATHS XHUMHH




1.1

Xumus, Kak pasaen
€CTECTBO3HAHHUS. 3HAUYCHHE
XUMHHU KaK HAy9HOH OCHOBBI
MaTepHaJOBeICHMUSL.
OCHOBHBIE TOHATHS XUMHH:
aToM, MOJIEKYJIa, HOH, MOJIb,
aTOMHAsI MOJIEKYJISIpHAST
Macca, CIroco0bl HX
onpezaeneHus. OCHOBHbIC
3aKOHBI XUMHH: 3aKOH
COXpaHEeHHUsI MacChl, KaK
OCHOBa MaTepPHaJIbHOTO
OajaHca TEXHOJIOIHYECKOTO
Trpolecca, 3aKoH
IMOCTOSIHCTBA COCTaBa
BEIIIECTB, 3aKOH
SKBUBAJICHTOB, 3aKOH
Asoragpo. /Jlex/

YK-1-31 YK-1-
v1

JI.1J12.1
2.2
0152 53

1.2

CBolicTBa OCHOBHBIX KJIACCOB
coenuHenuii. /J1a6/

YK-1-Bl

JI1.2J13.1
J3.3
0152 53

P1

1.3

CaMoCTOsSITeNnbHOE H3YUCHHE
y4aebHoro Matepuana 8 LMS
Canvas: Hcropus pazBuTus
xumun /Cp/

VK-1-31 VK-1-
V1

J1.2
013233

1.4

CaMocCTOsITeNIbHOE H3YYCHHE
y4ae6HOro Matepuana 8 LMS
Canvas: ATOMHO-
MoJieKyIsipHoe yaenue /Cp/

YK-1-31

J1.2
01 52 53

1.5

CamMocTosITennbHOE H3ydeHHE
y4aebHOro Matepuana 8 LMS
Canvas:3aKoH MOCTOSIHCTBA
coctaBa. CocraBneHue
(hopmy GMHAPHBIX
coemqunenwuii /Cp/

10

VK-1-31

J1.2
01 52 53

1.6

CamocTosTensHOe H3yUeHUE
yuebHoro marepuaia B LMS
Canvas:CocrapieHue
(hopMyI THAPOKCHIIOB U
coneii /Cp/

YK-1-31

J1.1
013253

1.7

CaMocCTOsITeTbHOE U3yUCHUE
yueOHOro Marepuana B LMS
Canvas:ITpumenenune
3aKOHOB ABOTaJIpO M ra30BbIX
3aKOHOB IS PELICHHS
xXUMH4IecKux 3aaad /Cp/

VK-1-31 VK-1-
V1

J1.1
0152 353

Paznea 2. Ctpoenue
BelllecTBa.

2.1

Crtpoenue aroma. KBantoBbie
qucia. ATOMHbIE OpOUTAIIH.
IMpunun Iayns. IIpasuno
XyH7a U OpsAI0K
3aIlOJTHEHUS] aTOMHBIX
opouTaineit. [IpuaITim
HauMEHbILIEH SHEPTUH.
[Nepuognueckuii 3akoH u
[lepuoauueckas cucrema
XUMHYECKHUX JJIEMCHTOB B
CBETE TEOPUH CTPOCHUS
aToma /JIex/

VK-1-31

JI1.2J12.1
0152 53




2.2 Xumuyeckas CBS3b. 2 YK-1-31 2.2
CtpoeHue MOJIeKYII. 213233
[TpuunHbI 00pa3oBaHUS
xumuueckoit ces3u. [Ipupona
XUMHUUECKOH CBSI3U.

Mortekyna Botoposa u
METOJIBI €€ onucanus. Meton
BC u rubpuanzanus
opOwuTaseit /Jlex/

2.3 CamocTosATeNnbHOE U3yYCHUE 5 YK-1-31 J.1
yuebHOTrO Marepuana B LMS JI1.2J12.1
Canvas:DJeKTpoHHbIE 2.2
(hOopMyIIBI 2JIEMEHTOB. 212233
XapakTepucTHKa dJIEMEHTa
o dopmyne /Cp/

2.4 CaMoCTOSATEIbHOE U3yICHHE 5 YK-1-31 JIT.1J12.1
yueOHoro Marepuana B LMS 2.2
Canvas:3aBHCUMOCTb 0102233
nosioxxenus B IIIC ot
ctpoenus aroma /Cp/

2.5 CaMocTOATeNIbHOE U3yIEHHE 10 YK-1-31 J1.1
yueOHOro Marepuana B LMS JI1.2J12.2
Canvas:I1lepuoanueckoe 213233
WM3MEHEHHUE CBOMCTB BEILIECTB
B 3aBHCHUMOCTH OT
nonoxenus B [1C /Cp/

2.6 CamocToATenbHOE H3yUeHHE 5 YK-1-31 JIT.1J12.1
y4aebHOro Matepuana 8 LMS 2.2
Canvas:BaneHTHOCTb. 212233
Kosanentnas cBs3b /Cp/

2.7 CamocTosATenbHOE U3yUeHUE 5 YK-1-31 JI1.1
yueOHOTrO Marepuana B LMS JI1.2J12.2
Canvas:Merannnueckas 212233
cBs3b /Cp/

Pa3gen 3. OxuciauTesbHO-
BOCCTAHOBHUTEJILHbIE
MPoIecCh

3.1 OKHCITUTENEHO- 2 VYK-1-31 OIIK- JI1.1J12.2 P5
BOCCTaHOBUTEJIbHBIE 1-V1 213233
peakuuu. YpaBHEHUs
3neKTpoHHOro Oananca. /IIp/

3.2 CaMocTOATeNIbHOE U3yIeHHE 8 YK-1-31 J.1
yueOHOro Matepuana B LMS 213233
Canvas: Ananus
OKHUCITUTEIBHO-

BOCCTaHOBUTEIBHOMN
cnocobHOoCcTH atoMma /Cp/

33 CamocToATenbHOE H3yUeHHE 8 YK-1-31 J1.2
y4ae6Horo Matepuana 8 LMS 010293
Canvas: Tunuunsle
okucuTeny. Hemeransl.

Kucnotsr. /Cp/

34 CamocToATenbHOE U3yYeHUE 8 YK-1-31 J1.2
yueOHoOro Marepuana B LMS 212233
Canvas:OKuciuTenbHble
CBOMCTBAa XpOMATOB,

JIUXpOMAaTOB, a30THOM
kucioThl. /Cp/

3.5 CamocTosATeNnbHOE U3yYCHUE 8 YK-1-31 J1.2
ydebHoro MaTepuana B LMS 010233

Canvas: Tunnaneie
BOCCTaHOBHUTEIH. MeTabl,
cynbduapl, HuTpUABL. /Cp/




3.6

CaMocTOATeIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas:BoccTanoBuTenbHbIE
cBOiiCcTBa rayloreHu0B. /Cp/

VK-1-31

1.2
0132 53

3.7

CamocTosTensHOe H3yUeHUe
yueOHoOro Marepuana B LMS
Canvas:OKUCIUTENBHO-
BOCCTAHOBHUTENbHAS
IBOMCTBEHHOCTL. Peakiiun
JMCIIPOTIOPIIMOHUPOBAHHSI. /
Cp/

YK-1-31

JI1.2J13.1
0132 53

Pazgen 4. Dnexkrpoxumus

4.1

CaMOCTOSTEIbHOE U3YUEHHE
y4ae6Horo mMatepuana 8 LMS
Canvas:OCHOBBI
ANEKTPOXUMHICCKUX
npoueccoB. ["anpBaHMUeCKUi
anexkMHT /Cp/

VYK-1-31 OIIK-
1-v1

01322 33

4.2

CaMocTOATEeIbHOE U3yIEHHE
yueOHOro Marepuana B LMS
Canvas:DneKTposn3 Kak
METO/] OTYyYECHUS U
paduHHPOBaHUS METAIJIOB.
Pacuer maccel 1 06beMa
HIPOIYKTOB IeKTponu3a. /Cp/

YK-1-31 OIIK-
1-V1 VK-1-V1

0152 353

43

ONexTpoan3 B pacTBOPAX
3JIEKTPOJIUTOB.
INanbpBaHuyUECKUE MPOLECCHI.
Koppo3us. /J1a6/

YK-1-Bl

J3.3
0132 53

P2

Pazgen S. PacTBopsl

5.1

CsoiictBa pactBopos. /ITp/

VK-1-31 OIIK-
1-V1 VK-1-V1

JI1.2J12.1
2.2
0152 53

P8

52

CaMOCTOSTEIbHOE U3YUEHHE
y4aebHOro Matepuana 8 LMS
Canvas:O0611me cBoicTBa
pacTBOpoB. PacTBOpHI Kak
MHOTO KOMIIOHEHTHEIE
cucremsl. PactBopurens u
pacTBopsieMOe BEIIECTBO.
PactBopumoCT®b.
Haceiennsie u
HEHACHILICHHBIE,
MepeCHIILEHHbIE,
pa30aBICHHBIC U
KOHIIEHTPUPOBAHHBIE
pacTtBopsl. Bsaumopelicteue
PacTBOPEHHOTO BEIIECTBA U
pactBopuTens. /Cp/

VK-1-31 OIIK-
1-V1

J1.2
01 52 53

53

CaMOCTOATENIBHOE U3YUEHHE
yueOHoOro Marepuana B LMS
Canvas:PacTtBops!
3JIEKTPOJIUTOB.
OnexTpoauTHUECKas
JHUCCOLHALS PACTBOPEHHBIX
BelecTB. Teopus
JIEKTPOIUTUYECKON
nucconuanuu. Koncranra u
CTEMNEHb TUCCOLUALUH
C1ab0T0 IEKTPOUTA. 3aKOH
pasbasnenus OcBanbaa. /Cp/

VK-1-31 OIIK-
1-V1 VK-1-V1

J1.2
013233




54

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:PacTBOpbI CUIIBHBIX
anexrposuToB. Kaxymascs
CTEMEHb TUCCOLHUALUH
CHIIBHOTO DJIEKTPOJIUTA.

HoHHOe pou3BeeHUE BOMBI.

Bonopoauslii u

FI/IZ[pOKCI/IJ'ILHHﬁ IOKa3aTCJIn.

WNnnukatopsl. Metoast
onpenenenus pH.
[Ipoussenenue
pactBopumoctd. OOMeHHbIE
pEaKIuy B pacTBOpax.
I'upponus coneit. Koncranra
U CTENEeHb TUAPOJIN3a.
Bydepusie pactBopsl. /Cp/

YK-1-31 YK-1-
v1

1.2
0132 53

Pa3nen 6. O61mme
3aKOHOMEPHOCTH
XMMHYECKHX MPOIEeCCOB.

6.1

CaMocCTOsITeTIEHOE H3YYCHUE
y4aebHoro MaTepuana B LMS
Canvas:OcHOBBI
tepmoxumuu. /Cp/

VK-1-31

JI1.1J12.1
2.2
013233

6.2

CamocTosTenbHOe U3yueHue
y4aebHoro MaTepuana B LMS
Canvas:Onpenenenue
3aBHCHMOCTHU CKOPOCTH
peakK OT KOHLEHTPAUU 1
Temmneparypsl. CMelleHue
pasHoBecus. /Cp/

VK-1-31

JI1.2J13.1
0152 53

6.3

CamocTosITensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:3axon ['ecca.
Pacuets! TennoBbIx
a¢dexros peakuuii. /Cp/

YK-1-31 OIIK-
1-V1 VK-1-V1

JI1.2J13.2
0132 53

6.4

CaMocTosITeNTbHOE U3yUeHUE
ydebHoro Matepuana B LMS
Canvas:Bropoe Hayano
TepmoguHamMuku. [TonsTHe
00 sHTponHHu. I3MeHeHne
SHTPOMHH NPH (Ha30BbIX U
XUMHYECKUX
npespamienusnx. /Cp/

VK-1-31

JI1.2J12.1
0152 53

6.5

CaMocCTosITeTbHOE U3yUCHUE
ydebHoro Matepuana B LMS
Canvas:CaMoIpou3BOJIbHOE
MPOTEKAHUE PEAKIIHH.
Oueprus ['mo6ca. Pons
SHTAJIBIIUHHOTO U
SHTPOMUIHOTO (PaKTOPOB B
OIIpECICHUN HATIPABICHUS
nporecca. /Cp/

VK-1-31

JI1.2J12.1
01 52 53




6.6

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:OCHOBbI XUMUUECKOH
kuHeTHkn. CKOpoCTh
XUMHUUYECKOH peakiuu 1
(haKTOpEI €€ oNpeeNsoIHE.
3aBUCUMOCTb CKOPOCTHU
peaKIiy OT KOHLEHTPAIU
pearentoB. Kunernueckoe
YpaBHEHHE PEaKIIvy.
IMpasuno BarTt-T'odda.
KoncranTa ckopoctu
peakiuu. DHeprust
axktuBanuu. Karanus un
katanmus3atopsl. /Cp/

YK-1-31 OIIK-
1-v1

JI1.3J12.1
0132 53

6.7

CaMocTOATeIbHOE U3yIEHHE
yueOHOro Matepuana B LMS
Canvas: Xumudeckoe
paBHOBecue. OOpaTHMBbIE U
HeoOpaTHMble XUMHUYECKHE
peakuuu. Koncranra
XHMHYECKOTO PaBHOBECHS 1
ee cBs3b ¢ oHeprueit [uboca.
CwMmeleHre XuMHYECKOTr 0
PaBHOBECHS IPH U3MEHEHUH
ycnosuil. [Tpunnun Jle-
[atense. /Cp/

VK-1-31

JI1.2J12.1
0132 53

6.8

/dp/

OIIK-1-Y1 VK
-1-31 YK-1-V1

0152 53

P5

6.9

/3auét/

OIIK-1-Y1 VK
-1-31 YK-1-V1

01322 33

KM2

Paznen 7. OcHOBBI
KOOPJAMHAIMOHHOI XUMHUH

7.1

CaMocTosITeNnbHOE N3YUCHHE
y4aeOHOTrO MaTepuana B LMS
Canvas:XapaKkTepucTHKa
KOOPMHAIIMOHHBIX
COCIMHEHNH, NX TOTy4eHHe,
KIaccupuKarms.
Kommnexcoo6pasoBarens u
IuraH/sl. BHem s n
BHYTPEHHSS
KOOPAWHAIIMOHHBIE CEPHI.
KoopnuHannoHHoe 4KcIo,
3aBHCHMOCTD
KOOPJMHAIMOHHOTO YHCIIA OT
3apsijia U pajauyca
KOMILIIEKCOOOpa3oBaTes.
PaBHOBecus B pacTBOpax
KOOPJMHAIIMOHHBIX
coequHennid. Koncranra
HeycToitanBocTH. /Cp/

VK-1-31

01 52 53




7.2

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:Homenxknatypa
KOOPMHAIIMOHHBIX
coenunennii. KBantoso-
MEXAHUUYECKHUE METOIBI
TPAKTOBKU XUMHUYECKON
CBSI3U B KOMIIJIEKCHBIX
coeluHeHHAX. MeTon
BaJICHTHBIX cBsizel. [lonarue
0 TEOPUH KPHUCTATLTIMIECKOTO
nosis. CrIeKTpOXUMHYECKHA
psn nmurangos. Mzomerpus
KOODPMHAIIMOHHBIX
COeMHEeHNH. 3HaUeHHE U
MpPUMEHEHUE
KOODPIMHAIIMOHHBIX
COCIVHEHHUH B HayKe U
texuuke /Cp/

VK-1-31

0132 53

7.3

CaMocCTOsITeTbHOE U3yUCHUE
ydebHoro Matepruana B LMS
Canvas:ITonyuenue
KOMILIEKCHBIX COEIUHEHUH.
CBOWCTBa KOMIUICKCHBIX
coequneHui. /Cp/

VK-1-31

0152 53

7.4

CaMOCTOSTENBHOE U3YUEHHE
yde6Horo Matepuana 8 LMS
Canvas:CocraBieHnue
(hopMyIT KOOPTUHAITMOHHBIX
coenuHeHu. Pacyer
KOHCTaHTBI

HecToikocTH. /Cp/

VK-1-31 VK-1-
v1

30132 33

7.5

CamocTosTenbHOE H3ydeHNe
y4aebHoro Matepuana 8 LMS
Canvas:Meron
KOMIIJIEKCOHOMETPHUIECKOTO
tutpoBanus /Cp/

VYK-1-31 VK-1-
Vi

01 52 53

Paznea 8. Ctpoenue u
CBOIiCTBA HEMETAJLJIOB p-
3J1eMEHTOB.

8.1

CamocTosITeNTbHOE U3yUeHUE
y4aebHoro Matepuana B LMS
Canvas:[Toarpymnma remus.
OO011as xapakTepucTHKa
anemeHToB. HaxoxeHnue B
MPUPOJIE, METOABI OTyICHHS
COeIMHEHHs OJIaropoIHBIX
razoB. [IpakTudeckoe
IpUMEHEHHEe 0I1aropoTHBIX
ra3oB. /Cp/

VK-1-31

01 52 53




8.2

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:Boxopoz.
[Tonoxenue B
NIEPUOANUYECKOI cucTeme,
o011as XxapaKTepUCTHKa,
n3oronsl. JlabopaTopHbIe 1
MIPOMBIIIJICHHBIE METOIBI
nonydeHust. Guznyeckue u
XUMHUYECKHE CBOMCTBA.
Tunpunel, ux
KiaccuuKanus, Cocoosl
IIOJIy4€HUsI U CBOICTBA.
O0mas xapakTepucTHKa
BOJOPOJHBIX COEAMHEHUIN
HemeTaiuioB. [Ipumenenue
Bojopona. /Cp/

VK-1-31

0132 53

8.3

T"amorenst. O6mas
XapaKTepUCTHKA, TIOJTyICHHUE,
(busnvecKkre U XUMHUYECKHE
cBoiictBa. CoequHEHNE
TAJIOTEHOB C BOJIOPOJIOM,
[I0JIy4YEHHE, CBOWCTBA.
ITinaBuKOBast KMCIIOTA,
XJIOPOBOZIOPOIHAS,
6pomMoBOOpOIHAT U
HOI0OBOIOPOIHAS KHCIIOTHL.
Tamorenmuel.  /Jlex/

YK-1-31

01322 33

8.4

CaMocCTOsITeNbHOE H3YUCHHE
y4aebHOro Matepuana 8 LMS
Canvas:CpaBHeHHE COBHCTB
OKHCITUTETBHO-
BOCCTaHOBHUTEIIBHBIX
KHCIIOPOA0COCPIKALIIX
KHCIIOT ramorenos. /Cp/

YK-1-31

30132233

8.5

CaMOCTOSATEIbHOE U3YICHHE
y4aebHoro Matepuana B LMS
Canvas:B3aumoneiicTBue
raJIOTeHOB C PaCTBOPAMHU
IIEJI0YEH 1 BOJOM.
CoeauHEHHE rajIor¢HOB ¢
Kuciaoponom. Propun
KHCJIOPO/Ia, OKCHJIBI XJIOpa,
Opoma, noa.
Kucnoponconepxaniue
kucioThl. [IpruMeHeHne
rayioreHoB. /Cp/

VK-1-31

01 52 53

8.6

CamocTosTennbHOe H3ydeHNe
y4aebHOro Matepuana 8 LMS
Canvas:Kucnopon. O6mas
XapaKTepUCTHKA, CTPOCHUE
MOJIEKY, TabOpaTOPHBIE U
MPOMBIILICHHBIC CIIOCOOBI
HOJy4YCHHs, PU3NIECKHE U
XHMHUYeCKHe cBoricTBa. O30H,
€ro HOJIyIeHHe, CTPOCHUE
MOJIEKYJI, CBOMCTBA U
npumenenue. /Cp/

YK-1-31

30132233




8.7

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:Bona. ®usnueckue
CBOICTBa, [UarpaMmma
COCTOSIHUS, XUMUYECKHE
CBOMCTBA.
Kpucrannorunparsl, ux
CTPOCHUE U MX CBOMICTBA.
CriocoOBI OYUCTKH BOJIBL.
[Tepokcun Boopona,
CTPOCHUE, IIOTyYECHHUE,
cBoiicTBa, npumenenue. /Cp/

VK-1-31

0132 53

8.8

Cepa. OGmiast
XapaKTepUCTHKa,
HaXO0XJICHUE B IPHPOJIE,
CrocoObl OTYUEHHUS,
(u3HUecKre U XUMHUYECKUE
cBoiictBa. CepoBoJ0pO/I,
CynbGhHIB, TOTUCYITBGHUIBL.
CoenuHEHHUE CEpBI C
KHCIIOPO/IOM: OKCHIHI,
KHCIIOPOIOCO ICpIKaIIHe
KHCJIOTHI (CepHUCTas
KHUCJIOTa, CepHast KHCIIOTa,
JicepHast KUCIIOTa,
THOCEPHAs KHCIOTA,
HEPOKCOKUCIIOTHI CEPBI), UX
coxm. [IpumeHeHne cepsl U ee
coenuHeHUH. /JIex/

VK-1-31

0152 53

8.9

CBoiicTBa cephl U ee
coenurHenuit /J1ab/

VK-1-Bl

013233

P3

8.10

CaMocTosITeIbHOE H3YYEHUE
y4aebHoro Matepuana B LMS
Canvas:Crioco0sr
HPOMBILUICHHOTO
HPOHU3BOACTBA CEPHON
KHUCJIOTBI. €€ NPHMEHEHHE B
HapoIHOM Xo3sicTBe. /Cp/

VK-1-31

0152 53

8.11

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:Cernen, Teutyp u
nosoHui. O6mas
XapaKTepUCTUKA 3JIEMEHTOB,
HaXO0XIEHUE B IPUPOJE,
(usndeckne U XUMUYECKHE
cBoiicTBa. BogopoaHsie
COEIMHEHUSI CeJIeHa U
terypa. CeneHu bl U
Tennypuabl. OKCHABI celeHa
U TeJypa.
Kucnoponocoaepxkarue
KHCIIOTHI CeleHa U TeJuTypa.
[Ipumenenue cenena u
tennypa. /Cp/

VK-1-31

0152 53

8.12

CaMocTosITeNnbHOE N3YUCHHE
y4aebHOTrO MaTepuana B LMS
Canvas:Azot. O6mias
XapaKTEepUCTHKA JJIEMEHTa,
HaXOXJICHUE B IIPHPOJIE,
CIIOCOOBI OTyYEHHS a30Ta,
(uznyeckue U XUMHUYECKHUE
cBoiicTBa. CoelMHEHUsS a30Ta
C BOJIOPOIOM, CIIOCOOBI
HONTy4IeHHs, PU3NIECKHE U
XUMHYeckue cBoiictBa. /Cp/

VK-1-31

01 52 53




8.13

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:CoenrHeHHe a30Ta C
kucinopoaom. OKCHUIIBI a30Ta,
KHCIIOPOA0COAEpIKaIINe
KHCIJIOTBI a30Ta, UX
nojrydeHue u coiicrea. Conu
KHCIIOPOI0COAEPKAIINX
KUCIIOT a3oTa. [lpumenenue
a30Ta U ero

coequnenuii. /Cp/

VK-1-31

0132 53

8.14

CamocTosTensHOe H3yUeHUE
yueOHoOro Marepuana B LMS
Canvas:®ocgop. O6mas
XapaKTepPUCTHKA JIEMEHTa,
HAXO0XICHUE B MPUPOJIE.
AJoTpOITHBIE MOAN(DUKALIIH
dbocdopa. CriocoOst
nonydeHus ¢ocdopa.
Ou3nYecKre 1 XUMHICCKUEC
cBoiicTBa pocdopa.
Bonoponusie coenunenus
tdhocdopa. Dochuast
MmetamioB. /Cp/

YK-1-31

013253

8.15

CamocTosITenbHOE U3yUeHHE
y4aebHOTrO MaTepuana B LMS
Canvas:Kucnoponnsie
coeaunenus hpocdopa.
Kucnoponocoaepxariie
KHCIOTHI ocdopa.
®ocdartsl. [IpumeHenue
dbocdopa u ero
coequnaeHmid. /Cp/

VK-1-31

01 52 53

8.16

Yrnepon. Obmas
XapaKTepHCTHKA DIICMCHTA,
HaXOXICHUE B IPUPOJIC.
AIIOTpOITHBIE MOAN(UKAIIIH
yriepoaa. CiocoObt
NOJNy4YeHHs, PU3NIECKHE 1
XUMHUYECKHE CBOMCTBA.
Bonoponusie coenunenus,
KUCIIOPOHBIC COCAUHCHUSI,
KHCIIOPOIOCOIepIKaIINe
KHCJIOTBI M UX COJIH.
IIpumMeneHue yriaepoaa u ero
coequneHui. /TIp/

OIIK-1-Y1 VK
-1-31 YK-1-V1

0103233

P9

8.17

CaMocTosITeNnbHOE N3YUCHHE
ydebHoro MaTepuana B LMS
Canvas:Kpemnuii. O6mast
XapaKTEepUCTHKA JJIEMEHTa,
HaXO’K/ICHUE B IPUPOJIE.
AnoTporHbie MOAN(MUKAIIH
kpemHHus. Crioco0s!
HOJTydeHUst, pUu3nIecKe n
XUMHYECKHE CBOICTBA.
Bonoponusie coenuHenus,
KUCJIOPOHBIE COCIIMHEHHS,
KHCIIOPOAOCOEpXKaIIIe
KHCJIOTHI M X COJIHL.
[IpumeHneHue KpeMHuUs U €ro
coeauneHui. /Cp/

VK-1-31

01 52 53

Paznen 9. Ctpoenue u
CBOIiCTBA METAJLJIOB S-
3JIEMEHTOB.




9.1

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:IToarpynmna auTus.
OOmas xapakTepucTuka
351eMeHTOB. Haxoxxnenue B
HOPUPOJIE, METO/BI NOTydEHHS
COCTMHEHNS IETOYHBIX
MetasnoB. [Ipakruueckoe
MPUMEHEHHE IENTOYHBIX
MmertaoB. /Cp/

VK-1-31

0132 53

9.2

CaMOCTOSTEIbHOE U3YUEHHE
y4ae6HOro Matepuana 8 LMS
Canvas:IToarpynmna
oeprutus. [Tonoxenne B
NEPUOJUUECKON CUCTEME,
o011ast XapaKTepUCTHKa,
METO[IbI TOTYYEHHUS.
Ou3nvecKre U XUMHIESCKUE
cBoiicTBa. OKCH/IBI,
THIPOKCUIBI, UX
KIaccu(uKamms, CoCoObI
[OJIy4€HUs] U CBOICTBA.
[Ipumenenue
HIEITOYHO3EMENBHBIX
metasios /Cp/

YK-1-31

0132 33

9.3

CsoiicTBa s-MeTasios. /J1ad/

VK-1-Bl

30132 33

P4

Pa3gen 10. Ctpoenue u
CBOJMCTBA METAJLJIOB P-
3JIEMEHTOB

10.1

AmomuHn#. O0mas
XapaKTePUCTHKA, TIOJTyICHHUE,
(u3nUecKre U XUMUYCCKHE
cBoiictBa. Oxcup,
TUIPOKCHUJI, COTH ATFOMUHHUS.
[Ipumenenue amoMuHus U
ero coemurenuit. /TIp/

OIIK-1-Y1 VK
-1-31 YK-1-V1

3013233

P10

10.2

CaMOCTOSTEIIEHOC U3yICHHEC
y4ae6HOro Matepuana 8 LMS
Canvas:I"annuii, naani,
Tamui. O01mas
XapaKTEPUCTHUKA DIIEMEHTOB.
Haxoxnenue B npupoze,
Croco0bl OTYUEHHS,
(husnyecKue U XUMUYECKHE
cBoiicTBa. CoequHCHMS
TajuIust, MHIUS, TAJUIAS K UX
npumenenue. /Cp/

YK-1-31

01 52 53

10.3

CaMOCTOSTEIbHOE U3YUEHHE
y4aebHOro Matepuana B LMS
Canvas:O10B0, CBUHEIL.
OO011as xapakTepuCcTHKa
3JIEMEHTOB, CIIOCOOBI
HONTy4IeHHS, PU3NIECKHE U
XMMHUYECKHE CBOWCTBA.
Oxcuzibl, THAPOKCHUIBL.
ITpumenenue onosa,
ceuHIa. /Cp/

VK-1-31

01 52 53

10.4

CaMocTosATeIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas:HcTopus pa3Butus
Metasrypruu. Ilonyuenue
0JI0Ba, MEJIH,

amromunaust. /Cp/

VK-1-31

0152 53




Pa3gen 11. Ctpoenue u
cBOIicTBa MeTaJLI0B d-
3J1€eMEeHTOB.

CaMOCTOSTEIbHOE U3YUEHHE
y4aebHoro mMatepuana 8 LMS

Canvas:IToarpynma ckasmus.

OO61as xapakTepucTUKa
3JIEMEHTOB, HAXOXK/ICHHE B
HPHUPOJIE U MOTy4EHHUE.
OKcuibl, THAPOKCHBL.
IIpumeneHue 351€MEHTOB
noArpymnmnsl ckaaaus. /Cp/

YK-1-31

01322 33

11.2

CamocTosTensHOe U3yUeHne
yueOHOro Matepuana B LMS
Canvas:Iloarpynna turasa.
OOmas xapakTepucTuka
3]IEMEHTOB, HaXOX/ICHHE B
HNPUPOJIE U MOTYYEHHE.
OKCHBI, THAPOKCHIBL.
[IpumeHneHue 31eMEHTOB
nmoarpynmnsl Tutana. /Cp/

VK-1-31

0132 53

CaMocTOsITeIbHOE H3YYCHUE
y4aebHOTO MaTepuana B LMS

Canvas:[loarpymnmna BaHaaus.

OO011as xapakTepuCcTHKa
3JIEMEHTOB, HAXO0XICHHE B
MIPUPOJIE U MOTyICHHE.
OKcubl, THAPOKCHIBL.
[TpumeHeHUE JIEMEHTOB
noarpynmsl Banagus. /Cp/

VK-1-31

01 52 53

11.4

Honrpynma xpoma. O6mas
XapaKTepUCTUKA DJIEMEHTOB,
HaXOXXJEHUE B IPUPOAE U
nosryderune. OKCubl,
ruapokcuabl. [Ipumenenue
9JIEMEHTOB MOATPYIIIIbI
xpoma. /Cp/

YK-1-31

013233

11.5

CaMoCTOsSITeNbHOE U3YUCHHE
y4ae6HOro Matepuana 8 LMS
Canvas:IToarpynmna
Mapranna. Oomas
XapaKTepPUCTHKA 3JIEMEHTOB,
HaxOo’K/ICHUE B IPUPOJIE U
nosryaenue. OKCHABL,
ruapokcuasl. [Ipumenenne
9JIEMEHTOB O PYIIIIBI
Mmapranua. /Cp/

YK-1-31

01 52 53

MeTanibl ceMencTBa xkKeje3a.

OO61as xapakTepucTUKa
3JIEMEHTOB, HAXOXK/ICHHE B
HPHUPOJIE U MOTy4EHHE.
Yyrys u cranb. OKCHIpl,
THIPOKCHIBI, COSTMHEHUS

METAJIJIOB CEMEICTBA JKeJle3a.

IpuMeHeHEe METAIIOB M UX
coennHeHni. /Jlex/

VK-1-31

0152 53




CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:Meranisl cemeiicTBa
xkenesa. O6mas
XapaKTepUCTUKA DJIEMEHTOB,
HaXO0XXJEHUE B IPUPOAE U
nonydeHue. UyryH u cTaisb.
OKcubl, THAPOKCHUIBL,
COEZIMHEHUSI METAJJIOB
CEeMENCTBa XKeme3a.
ITpuMeHeHNE METAIIIOB U UX
coequnenui. /Cp/

VK-1-31

0132 53

CaMocCTosITeTbHOE U3yUCHUE
ydebHoro Matepruana B LMS
Canvas:Merasibl cemeiicTBa
miatuHel. O0mas
XapaKTepUCTHKA JJICMEHTOB,
HAXOX/ICHUE B IPUPOJIE U
nonydeHune. OKCHIBI,
THIPOKCUIBI, COSTHHCHHUS
METAaJJIOB CeMEHCTBa
miatussl. [Ipumenenue
METaJUIOB U UX

coeaunenui. /Cp/

VK-1-31

0152 53

CamocTosITenbHOE U3yUeHHE
y4aebHOTrO MaTepuana B LMS
Canvas:[Toarpymnmna Menu.
OO011as xapakTepucTHKa
3IIEMEHTOB, HAXOXK/ICHHE B
HIpUPOJIE U MOTyUCHHUE.
OKcubl, THAPOKCHUIIBL.
[TpumeHeHNE IEMEHTOB
noarpynmsl Megu. /Cp/

VK-1-31

01 52 53

11.10

CaMOCTOATENIBHOE U3YUEHHE
yueOHoOro Marepuana B LMS
Canvas:Iloarpynna nuHka.
OOmas xapakTepucTHKa
3JIEMEHTOB, HAXOXK/ICHHE B
HNPUPOJIE U MOTYYECHUE.
OKCHIBI, THAPOKCHIBL.
IIpumMeHneHue 311€MEHTOB
noArpynmnsl uuHka. /Cp/

VK-1-31

0103233

11.11

CaMocTOATeIbHOE U3YUYEHHE
yueOHOro Marepuana B LMS
Canvas:Pa3urue 10MEHHOIO
MIPOU3BOJICTBA B
Hogotpouuke. JloMeHHBII
MIPOLIECC MPOU3BOJICTBA

gyrysa. /Cp/

VK-1-31

0152 353

Pa3gen 12. 5. Ctpoenue u
cBOlicTBa MeTaLIoB f-
3JIEMEHTOB.

12.1

CaMOCTOSTEIIEHOE U3yICHHE
y4aebHoro Matepuana 8 LMS
Canvas:Jlanranouasr. O0mast
XapaKTEePUCTHKA DIIEMEHTOB,
HaXOXJICHUE B IPUPOLE U
nonyaeHue. OKCHIBI,
ruapokcusl. [Ipumenerne
JIAHTaHUJIOB. AKTHHOUJIBI.
OOmas xapakTepucTuka
3IIEMEHTOB, HAXOXK/ICHHC B
MIPUPOJIC U MTOJTyICHHE.
OKCHJIBI, THIPOKCHTBL.
[Ipumenenue

akTuHOUI0B. /Cp/

YK-1-31

30132 33




12.2 /Op/ OIIK-1-Y1 YK P6
-1-31 YK-1-V1 212233
12.3 /Ox3ameH/ OIIK-1-V1 YK KM1
-1-31 YK-1-V1 31 32 33

Pasnea 13. [loaroroBka k
KOHTPOJbHBIM
MepOnpUSITHAM U
BBINOJIHSIEMBIM padoTam

13.1 | OObem gacoB
CaMOCTOSITENbHON paboTHI Ha
nmoarotoBky k KM /Cp/

13.2 | O0bem yacos
CaMOCTOSTEITbHON paboTH Ha
noarotoBky k BP /Cp/

5. ®OHJ OHEHOYHbIX MATEPHUAJIOB
5.1. KonTpoJibHbie MeponpusaTus (KOHTPOJIbHAS PadoTa, TeCT, KOJJIOKBHYM, IK3aMeH H T.I), BOMPOCHI IS
CaMOCTOSITe/IbHOH NOATOTOBKH
Kon KonTponsHoe rilﬁ){offglfgme B
KM MEpOTIpHSITHE T pEL OTIPOCHI JJIsl TIOATOTOBKH
KOMIIETeHLIU I
KM1 DK3amMeH VYK-1-31;YK-1- VYcrnas dpopma:
VI1;0IIK-1-V1 . XuMus, KaK pa3fen eCTeCTBO3HAHUs. 3HAUCHUE XMMUU KaK HayqHOIl

OCHOBBI MaTepualioBeie-HHs.
OCHOBHBIE OHATUSL XUMHU: aTOM, MOJIEKYJIA, HOH, MOJIb, aTOMHas
MOJIEKYIISIpHAsI Macca, CIIOCOOBI
ux onpeneneHus. OCHOBHBIC 3aKOHBI XUMHU: 3aKOH COXPAHEHUS MACCBHI,
KaK OCHOBa MaTepHajIb-HOT'O

OaaHCa TEXHOJIOTMIECKOTO MPOIIeCcca, 3aKOH OCTOSTHCTBA COCTaBa
BEILIECTB, 3aKOH YKBUBAJICH-TOB,

3aKOH ABOTApO.

2. Crpoenue atoma. Macca 1 5HEprusi B MaTepHaIbHOM MUDE.
OjeMeHTapHble YaCTHULbI U TIOJIA.

Macca, 3apsa, CIIMH U Jpyrue CBOMCTBA AJIEMEHTAPHBIX BEILECTB. Sapo
1 2JIEKTPOHHAs 000JI0YKa.

KBanroBbie uncina. BonHOBas GpyHKIMA U 2JIEKTPOHHAS IIOTHOCTH B
aToMe. ATOMHBIE OpOUTAITH.

[Mpuniun [Mayns. Emxocts anekTponHbIX 06omouek. [IpaBuno XyHaa u
MOPSII0K 3aTOTHEHUS

aTOMHBIX opOuTaneil. [IpuHITNT HAaNMEHBIIEH SHEPTHH.

3. CtpoeHnue dJIeKTPOHHBIX 000I04eK aTOMOB 3JIeMeHTOB. [loHsTHE

3¢ PEKTUBHOTO 3apsiaa sapa

aToma. [1epHoANYHOCTD CTPOCHNUS MEKTPOHHBIX 000JI0YEK.
IloTennuansl HOHU3ALKU U CPOACTBO

K QJIEKTPOHY aToMa. Paguyckl aTOMOB HOHOB.
DJEKTPOOTPULIATENLHOCTh AaTOMOB XMMUYECKUX

3JIEMEHTOB.

4. Mepuonnueckuii 3akoH u [lepuoauueckasi cucteMa XUMAIECKAX
9JIEMEHTOB B CBETE TEOPUH

CTPOEHUS aTOMa.

1. Xumnueckas cBa3b. CrpoeHue mMonekyn. [Ipuuunsl
00pa3oBaHMs XMMUYECKOH CBSI3H.

IIpupona xuMudeckoi cBsi3u. Mosekyna BOAOPOAa U METOAbI €e
onucanus. Merog BC u

rudpuau3anus opouTanei.

2. BanentHoe coctosiHue atoma. KoBaneHTHast cBs3b B
MHOI'0aTOMHBIX MOJIEKYyJax.

JoHopHO-akuenTopHoe B3auMoeiictie. HanpasneHHOCTh 1
HaCBIII[AEMOCTh XUMHYECKOI

KOBQJICHTHOM CBSI3U.

3. MexMoneKylapHble B3auMOJIEHCTBHUS. XUMHUYECKas CBSA3b U
THUIIBI KPUCTAIIOB. MloHHas

CBsI3b. B3aumopelcTBre HOHOB KPUCTAIIMYECKON PEIIeTKH. DHEeprust
HMOHHOW KpHUCTAJUIMYECKOH

PELIETKHY, BIUSHUE Pa3MEPOB U 3apsioB HOHOB. Cuibl Ban-nep-




Baannca. OpueHTaniMoHHOE,

UHIYKIIMOHHOE U JUCTIEPCHOHHOE MEKMOEKYIIIPHOE B3aUMOIeHCTBHE.
4. OCHOBBI XHMHYECKOW TEPMOJMHAMHUKH. DHEPTeTUUECKHE
XapaKTEePUCTUKU XUMUUECKUX Pe-aKIUi.

IlepBoe Hauano TepmoauHaMuku. [IpeBpaiieHne sHepruu u paboThl B
XMMHYECKUX MpoLECcax.

Tepmoxumust. 3akoH ['ecca. Pacders! TemIoBIX 3(h(HEKTOB peakiuii.
5. Bropoe nHauano repmoguHamuku. ITorsTue 06 3HTpOIHN.
W3meneHne sHTponuy IpH ($hazo-BbIX
U XIMMHYECKHX TpeBpanieHusx. CaMoIpon3BOIRHOE IPOTEKAHHE
peaxkrid. Oneprus [n66ca. Pons

SHTAJIBIUHHOTO M SHTPOMUIHOTO (PaKTOPOB B ONpeeNeHUN
HaIpaBJIeHHs TIPOIiecca.

6. OCHOBBI XUMUYECKOW KUHETUKU. CKOPOCTh XUMHUUYECKOH
peakiuy 1 (HaKTOPHI ee ONpeaes-IoIHe.

3aBUCHMOCTb CKOPOCTHU PEAKIHH OT KOHLIEHTPAI[MH PEareHTOB.
Kunernyeckoe ypaBHeHME peak-1IHU.

IMpasuno BarTt-T'odda. KorcranTta ckopoct peakiun. DHEprust
akTuBanmu. Katanus u katamu-3aTopsl.

7. Xumudeckoe paBHoBecue. OOpaTHMble U HEOOpATHMBbIC
xuMmudeckue peakuuu. Koncranra

XHMHUYECKOTO PaBHOBECHUS U €€ CBA3b ¢ 3Hepruei 'mboca. CmerneHue
XMMHYECKOTO PaBHOBECHS

npu u3MeHeHuu ycnosui. [Ipunnun Jle-Iatense.

8. OOmme cBOHCTBa pacTBOPOB. PacTBOPEI Kak MHOTO
KOMITOHEHTHbIE CUCTeMBI. PacTBOpHTEnHh
U pacTBopsemoe BeuecTBo. PactBopumocTs. Hacblennsie u
HEHACHIICHHBIE, IePECHIICHHEIC,
pa30aBlIeHHBIC U KOHIIEHTPUPOBAHHBIC PacTBOPEL. B3anmoneiicTeue
PAacTBOPEHHOTO BEIIECTBA U
pacTBOPUTEIISL..

9. PacTBOpbl HeanekTpoauToB. 3akoHbl Payns. JlaBneHue u
COCTaB Mapa Hajl PaCTBOPOM.

Kpucrannusanus u kunenue pactsopa. Kpuockonus u
30YITHOCKOTIHS.

10. PacTBOpHI 37MeKTPOAUTOB. DIACKTPOIUTHYECKAS AUCCOIUAIIHS
PacTBOPEHHBIX BEILECTB.

Teopus snekTpoauTHdecKoi quccounanyy. KoHcranra u creneHs
JIFICCOIMAIINH CITa00T0 3IIEK-TPOJIUTA.
3akoH pa3basnenust OcBajiba.

11. PacTBopBI cHIIBHBIX 37MeKTpoauTOB. Kaxymascs creneHb
JICCOLMALUK CHIIBHOTO 3JIEKTPOJIU-Ta.

AKTHBHOCTH U KO3 uIeHT akTuBHOCTU. VIOHHOE Ipou3BeieHne
BoJbl. Bonopoausiii u
THIPOKCUIIBHBIN MOKa3zaTend. VHIuKaTopsl.

12. OKHUCIUTENBHO-BOCCTAHOBUTEINIBHBIE MIPOLIECCHI, KaK PEAKIUU
nepeHoca ekTpoHa. Oxucnu-Teny,

BOCCTaHOBUTENHU. THITbI OKUCITUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIM.
KonmaecTBeHHBIE XapaK-TEPUCTHKN OKHUCIHTEIHHO-
BOCCTAHOBHUTEIIFHBIX IIPOIIECCOB.

13. OnekTpoHble NOTEHIMANbl METa/IoB. | anbBaHHueCKuil
aneMeHT. BogopoiHblii 3iekTpo.

VYpaBHeHue DpHCTA. DIIEKTPOIIN3 PACTBOPOB U PACILIABOB.
ONeKTpOIUTHUYECKOE TTOTydeHHe Me-TaJlIOB.

ONeKTpOXUMHUUECKAsT KOPPO3HUS METAILIOB.

14. XapakTepucTuka KOOpAUHAIIMOHHBIX COSIUHEHUH, UX
nonydeHus, kiaccuduxanust. Kom-miekcoodpa3zoBaTenb U TUTAHABL
PaBHOBecHs B pacTBOpax KOOPAUHAILMOHHBIX coeuHeHuit. Ho-
MEHKJIaTypa KOOPJHHAIIMOHHBIX COCHMHEHNH. XUMIUecKas CBS3b B
KOMIUTEKCHBIX COeANHEHISIX. [IpuMeHeHe KOOpANHAIMOHHBIX
COEJIMHEHHH B HAyKe U TEXHUKE.

15. Bonopoa. Ilonoxenne B NEpHOJUIECKON CUCTEME, METOIBI
MOJNy4IeHHs, PU3NIECKHE U XUMH-UECKHEe CBOUCTBA, IPUMEHEHHUE
BOJIOPOJA.

16. lanorensl. O0Ias XapaKTEpPUCTUKA, TIOTYYCHHUE,
(u3myeckne u XUMHUIeckne cBorcTa. Co-eIMHEHNE TaJIOTCHOB C
BOJIOPOJIOM, TOJy4eHue, cBoicTBa. COEIMHEHHUS TaJIOTEHOB C
KucnopoaoM. [IpumMeHeHne rajJoreHos.




17. Kucnopoa. Cepa. O6m1as xapakTepucTuka, Crioco0sl
noJtydeHust, pusndeckue u XuMu4eckue cBoictsa. O30H, ero
MOJy9IeHHe, CTPOSHHE MOJIEKYJI, CBOMCTBA U ITpUMeHeHHe. Boxa.
®dusnye-ckue cBoiictra. [lepokcus Bogopoia, cTpoeHue, nojrydeHue,
cBOlcTBa, npuMeHeHHe. COeIMHEHUE CePhI ¢ BOAOPOJOM, KUCIOPOIOM.
ITpumeHeHNe cepbl U €€ COEANHEHHH.

18.  Asor. ®octhop. O6mas xapakTepHUCTHKA, CTIOCOOBI ITOTyIEeHUS,
(uznyeckue u XuMuueckue cBorcTBa. CoeqMHEHHs a30Ta C BOAOPOAOM,
CII0co0bI NOTydeHNs, (PU3MIECKHE U XMMHYECKHE CBOMCTBA.
CoennHeHue a3oTa ¢ KHCIopoaoM. Coiar KUCTIOPOI0COIepIKaIIX
KHCIOT a30Ta. IIpu-MeHeHue a30Ta u ero coenuHeHuil. Bogoponnsie
coequnenus ¢pocdopa. Kucnopoansie coenune-aus gocdopa.
®docoarel. [Ipumenenue pocdopa 1 ero cCoeTUHESHHUIA.

19. VYraepon. OOmiast xapakTepuCcTHKa, HAX0XKICHUE B TPUPOJIC.
AmnotponHsie Moauduka-mmu. Croco6s! MoIydeHus, hH3uIecKue u
XUMHYECKHUE cBoiicTBa. BogopoaHble coeTMHEH s, KUCIOPOIHbIE
COEMHEHHS, KHCIOPOJOCOAEPIKAIIHNE KHCIOTHI ¥ X COJIH.
[IpumeHeHne yriaeposna U ero COeqUHEHUI.

20.  s-meramsl [ u Il rpynm. [lonokeHne B mepuoguuecKon cucTeme,
00111as XapaKTepUCTHKA, METOABI NonnydeHus. Pusndeckue u
XHMHYECKHe cBoHCTBA. OKCHIBI, THAPOKCHUIBI, HX KIaCCH(U-KAITH,
CTIOCOOBI TONTy4eHHs U cBoiicTBa. [IpiMeneHue.

21. p-mertasisl 111, IV rpynn. OOmias xapakTepucTrka
aneMeHToB. HaxoskeHne B ipupoe, cro-coObl OTyqdeHH,
(u3mueckne u XMMHUUeckne cBoiicTea. [IpumeHenme.

22. d - metamuiel. IV u V rpynn. O6masi XxapakTepucTUKa
SJIEMEHTOB, HAX0XKIEHHE B IPUPOJIE U noaydeHue. OKCUBL,
runpokcuasl. [Ipumenenue.

23. d - meramner VI, VII rpynn. O6mas xapakTepucTuka
3JIEMEHTOB, HaX0XKIEHHE B IPUPOJIE U noayueHue. OKCUABL,
ruapoxcuasl. [Iprvenenwe.

24. Meramisl ceMeiicTBa kee3a, miaTuabl Oommas
XapaKTepUCTUKA JIIEMEHTOB, HaX0XKACHHUE B IPUPO/IEe U MOTydeHHE.
YyryH u crans. OKCHbI, THAPOKCHUIBI, COSANHEHHUS METAILIOB
CEMeNCTBa XKene3a, IIaTUHBbL. IIpuMeHeHue.

25. IMoarpynma meau. O6mast XapakTepUCTHKA 3JIEMEHTOB,
HaXO0XJEHUE B IPUpPOJie U noxydeHne. OKcuabl, THAPOKCHIBL.
[TpumeHeHMEe 3JIEMEHTOB IO PYIIITBI ME/IH.

26. Ioarpynma muaka. OOIIas XapakTepUCTHKA 3JIEMEHTOB,
HaXO0X/ICHUE B IPUPOJIE U Moryde-Hue. OKCUIBL, THIPOKCUIBI.
ITpumeHeHNEe 37IEMEHTOB MOATPYIIIBI IUHKA.

27. JlanTarunel. AktuHAABL. OOmas XapaKTepHCTHKA
3JIEMEHTOB, HAX0XKIECHHE B IPUPOJIE U Mo-TydeHne. OKCHIBI,
rugpoxcuasl. IlpuMenenue.

IIpakTiueckne 3agaHus YK3aMEHAIMOHHBIX OMiIeToB (00mue
(hopMyIUpoBKN):

L. Kak B3anMogeHCTBYET Kelne30 ¢ KOHIEHTPUPOBAHHON U
pa3baBIeHHON cepHOl KucmoToi? UeM  OOBSCHUTH, UTO B
00pa3yIOIUXCSI IPU 3TOM COJIAX XKeIe30 HaXOAUTCS B pa3InuHON
CTENeHH OKHc-NeHus? Hanumure cooTBeTCTBYIOLINE YpPaBHEHUS
peaxkuui.

2. Hanummure ypaBHEHUs peakuLuil B3aUMOJECICTBUSA XKeje3a,
Ko0asbTa, HUKENS ¢ pa30aBIeHHON a30THOM KHUCIOTOM: a) pu
HarpeBaHuH, 0) IIpY KOMHATHOI Temrieparype.

3. Hanummre ypaBHEHUs peakuuil B3aUMOJAEHCTBUS PacTBOpa
kapOoHaTa HaTpus ¢ pacTBopamu xyuopuia xenesa (III) u xnopuna
skenesa (I1). O0bscHUTE, TOYEMY B 0CAT0K HE BbIMaaaeT KapOoHAT
xenesa (I11).

4. MosxHO 51 oTy4nTs cyabdun xenesa (III)
B3aUMOJICHCTBHEM: a) pactBo-poB FeCl3 u H2S;
6) pactBopoB Fe(NO3)3 u (NH4)2S? Otser obocHyiire.

5. CocTaBbTe ypaBHEHUs PeaKLUil IPEBPALEHUS BEIECTB:
Fe — FeSO4 — Fe2(SO4)3 — Fe(OH)3.

6. Hanumure ypaBHeHus peakiuii, ¢ MOMOIIBbIO KOTOPBIX
MOYKHO OCYIIIECTBUTH CIICAYIOIIHE ITPe-BPaICHU:

CoS — CoO — Co(NO3)2 — K3[Co(CNS)6]

7. CKoJbKO yriisi moTpeOyeTcs sl BOCCTAaHOBJIEHUS JKelle3a U3




1 T pynsl, coneprkareit 60 % ox-cuaa sxenesa (111)?

8. Kakoit 006bem (H.y.) okcuaa yraepoaa (II) HyxHO 3aTpaTuTh,
9TOOBI BOCCTAaHOBUTH Jkene30 u3 0,5 T pymsl, conepxkaeit 90 % FeO?
9. CocraBbTe: a) ypaBHEHHE peakIuu 0O0pa3oBaHUSL

TeTpapoaaHokobanbrata (1) ammonus; 0) ypaBHEHHE JUCCOLMAIIN
9TOH CONHU; B) ypaBHEHHE AUCCOLMALIMN KOMILUIEKCHOTO aHHMOHA 3TOM
COJIM; T) BBIPAXKEHNE KOHCTAHTHI HECTOIKOCTH KOMITJIEKCHOTO HOHA.
10. Kak momyunts ammuHOKoMImIiekcsl kobansTa (I1) u (1I0),
ucxojs u3 coiu kobanera (I11)? [Ipu-Benure BoIpaskeHUs Il KOHCTAHT
HECTOHKOCTH 000X KOMITIEKCHBIX HOHOB. Kakas U3 3THX Be-THIHH
JIOJIKHA OBITH OObIIIEe?

11. CocTaBbTe 2JIEKTPOHHYIO (opMyay aTtoMa sjeMeHTa VIA
TPYIIBI, UMEIOIIEr0 CaMyl0 BBICO-KYIO SHEPTHIO HOHU3ALUU.
Omnpenenure CyMMapHBIH CIIMH BaJICHTHBIX 3JIEKTPOHOB JAHHOTO aTo-
Mma?

12. CocTaBbTe EKTPOHHYIO (opMyay atoma 3jaeMeHTa VIA
TPYIITEL, IMEIOIIEr0 MaKCUMAITBHYIO 3JIEKTPOOTPHIATEIEHOCTb.
HammmmTe 31ekTpoHHYI0 HOpMYITy €ro B BO30YXKICHHOM COCTOSTHHUN?
13. Hcxons u3 cTpoeHus aTOMOB XaJbKOT€HOB, CPaBHUTE
OKHUCIIUTENbHO-BOCCTAHOBUTEIBHBIE CBOMCTBA XaJIbKOT€HOBOIOPOIOB B
ra3000pa3sHOM COCTOSIHUH U B BOJHBIX pacTBOpax. MoryT i Bojia 1
CEpOBOJIOPOJI BBEICTYIIATh B POIH OKUCIUTENA?

14. IMouemy cynabdun xene3a (II) pacTBopseTcs B CONSHOM
KHCIIOTE, a Cynbu Menu — HeT? OOOCHYHTE OTBET, UCTIOIB3YS
TabmuIe! 1, 3 mpUIoKeHusI.

15. CocTaBbTe ypaBHEHUS peakLuil THIponn3a: a) cylbpuaa
Hatpusi, 0) cynbhuna axroMuans. OOBSICHUTE Pe3yabTAThI THIAPOIN3a B
MIEPBOM U BTOPOM cCiTydasix. HazoBuTe mpoayKTel THAponm3a.

16. Hamnumure ypaBHeHusl CTyleHYaTod JUCCOLMALUN
CEpPOBOJIOPOTHOM KHUCIOTHL. YKaXHTE, B KAKYIO CTOPOHY OyaeT
CMeEIIAThCSl pAaBHOBECHE IUCCOLIHALINY IPH JOOABICHUH B PacTBOP: a)
COJISI-HOM KHUCIOTHI, 0) HUTpara cBuHna (II), B) memnoun. Oteer
MOsICHUTE, Ucxod u3 npuHuumna Jle-llatense.

17. HasoBure BerecTBa, KOTOpeIe 00pa3ylOTCs MpH
B3anMmoeiicteun FeS: a) ¢ CONSI-HOU KUCIIOTOM, 0) ¢
KOHLICHTPUPOBAHHOM a30THOM KucioToi. Hanumure ypaBHeHUs
peakuuid. SIBISAIOTCS M JaHHbIE PEaKLHU OKHCIUTENbHO-
BOCCTaHOBHUTEIBHBIMH M TOYeMY?

18. HazoBute npogyKkTsl peakuu B3aUMOJECHCTBUS XJIOpUIA
skenesa (11D): a) ¢ CepoBOJIO-POAOM, 0) C cyIb(PUIOM aMMOHUSI.
Hanummure cooTBETCTBYIOIINE YPaBHEHUS PEaKLUH.

19. IIpu B3aumopelictBuu 16 r pacTBOpa CEpHOI KHCIOTHI C
pacTBOpOM XJIopuzaa 6apus BBIAEIU-IOCH 5,7 T ocaaka. Beipasure B
MPOLIEHTaX KOHLUEHTPALUIO PaCTBOPA CEPHOM KHCIIOTHI.

20. CKOJIBKO JINTPOB CEPOBOJIOPO/AA TPH H.Yy. CIEIYET
pactBoputh B 600 Mi1 BoAsL, U1 noaydenus 1,5 %-Horo pacTBopa.
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1. Xumus, Kak pa3fen ecTeCTBO3HAHUS. 3HAUCHNE XMMHIH KaK HayqHOI
OCHOBBI MaTepHanoBee-HHUs.

OCHOBHBIE TOHATHS XUMHH: aTOM, MOJICKYJIa, HOH, MOJIb, AaTOMHAs
MOJIEKYIISIpHAs Macca, CIIOCOOBI

ux onpeneneHus. OCHOBHBIC 3aKOHBI XUMHU: 3aKOH COXPAHEHUS MacChl,
KaK OCHOBa MaTepuab-HOrO

OaaHca TEXHOJIOTHIECKOTO ITPOIIeCcca, 3aKOH MOCTOSTHCTBA COCTaBa
BEII[ECTB, 3aKOH 3KBUBAJICH-TOB,

3aKOH ABOTaJipo.

2. Crpoenue aroma. Macca 1 S3HEprisl B MaTepHaIbHOM MHUPE.
OneMeHTapHbIE YaCTHIBI U MO,

Macca, 3apsij, ClIMH U IpyTHe CBOMCTBA AJIEMEHTAPHBIX BelecTB. SAnpo
1 3JICKTPOHHAs 000JI0UKa.

KBanrossie uncna. BonHoBas GpyHKINA U 2JIEKTPOHHAS IIOTHOCTH B
aToMe. ATOMHBIE OpOUTAITH.

[Mpunnun [Tayns. EMkocTh anekTpoHHBIX 000mouek. [IpaBuno XyHaa u
HOPSIIOK 3aII0THEHUS

aTOMHBIX opOuTaneil. [IpuHINT HANMEHBIIEH SHEPTUH.

3. CtpoeHnue 3JIeKTPOHHBIX 000I04eK aTOMOB 3JIeMeHTOB. [loHsTHe
3¢ (deKTHBHOTO 3apsaa Aapa

aToma. [IeprHoANIHOCTE CTPOCHNUS MEKTPOHHBIX 000JI0UEK.
IoTeniuans HOHU3ALUHT U CPOACTBO

K 2JIEKTPOHY aToMa. Pasinycbl aTOMOB HOHOB.
DNeKTPOOTPHIIATEIFHOCTh ATOMOB XUMHYECKHIX

3JIEMEHTOB.

4. llepuonnueckuii 3akoH u [lepuoguueckast cucreMa XUMUIECKAX
SJIEMEHTOB B CBETE TEOPHU

CTPOEHUS aTOMa.

1. Xumngeckast cBsi3b. CTpoeHue Monexyn. [IpudanHs
00pa3zoBaHMs XUMHYECKOH CBA3U.

IIpupona xuMudeckoit cBsi3u. Mosekyiia BOAOpoAa U METOAbI €€
omucanusg. Meron BC u

rudpuau3anys opouTanei.

2. BanentHoe cocrosinue aroma. KoBaneHtHas cBs3b B
MHOTOAQTOMHBIX MOJIEKYJIax.

JoHopHo-akuenTopHoe B3aumo eiictsue. HanpasneHHOCTh U
HACHII[aeMOCTh XUMUYECKOI1

KOBAJICHTHO! CBSI3H.

3. MekMOIeKyIspHbIe B3aUMOAEHCTBUSA. XUMUYECKas CBSI3b U
TUIbl KpuctamioB. MoHHast

CBsI3b. B3auMoselicTBHE HOHOB KPUCTAIIMYECKON PEIIETKU. DHEPrHs
HMOHHOW KpHUCTAJUIMYECKOH

pelLIeTKH, BIUSHUE Pa3MepoB U 3apsAnoB noHOB. Cunbl Ban-gep-
Baansca. OpueHTannoHHoe,

MHAYKLMOHHOE U TUCIIEPCUOHHOE MEXMOJIEKYIISIPHOE B3aUMO/IEHCTBHE.
4. OCHOBBI XUMUYECKOW TEPMOAMHAMHUKHN. DHEPreTUUECKUE
XapaKTEePUCTUKU XUMHUUECKUX Pe-aKIUH.

IepBoe Hauano TepMoauHamuku. IlpeBpanienue s3nepruu u padboTsl B
XAMHUYECKHX IpoIeccax.

Tepmoxumust. 3akoH 'ecca. PacueTs! TemnoBeIx 3(h(eKTOB peakIuii.
5. Bropoe nHauano repmoauHamuky. ITonstue 06 sHTpOnHN.
V3meneHune sHTpONMH NpH (pa3o-BBIX

U XIMHYECKHX MpeBpanieHusx. CaMOIpon3BOIBHOE IPOTEKAHHE
peakuuii. Dueprust [ m606ca. Ponp

SHTAIBIUHHOTO M SHTPOIUIHOTO ()aKTOPOB B ONPEACICHIN
HaIpaBJIeHUs IIpoliecca.

6. OCHOBBI XUMHUYECKOH KUHETHKH. CKOPOCTh XMMHUUECKOH
peakunu 1 (HaKkTOphI €€ ONpeeNs-Iomye.

3aBHCUMOCTb CKOPOCTHU PEaKLMH OT KOHLIEHTPALUU PeareHToB.
Kunernueckoe ypaBHEHHE peak-IIHH.

[IpaBuno Baur-T'opda. KoncranTta ckopoctu peakiuu. DHeprust
akTuBanyu. KaTanus u Katanu-3aTopsl.

7. XumMudgeckoe paBHoBecne. OOpaTHMbIe U HEOOpaTHMEIE
XUMHueckue peakiuy. Koncranra

XMMHYECKOTO PaBHOBECHS U €€ CBsI3b ¢ dHepruei ['nb66ca. Cmerenne
XHMHYECKOTO PaBHOBECHS

npu u3MeHeHuu ycnosui. [Ipunnun Jle-Ilatense.

8. OO61ue cBoiicTBa pacTBOPOB. PacTBOPHI Kak MHOTO




KOMITOHEHTHBIE CUCTEMBI. PacTBopuTenn
U pacTBopsieMoe BeulecTBo. PactBopumocTs. Hacblenusie u
HEHACBHIIICHHEbIE, TIEPECHIIEHHbIE,

pa3baBieHHBIC 1 KOHIIGHTPUPOBAHHBIE pacTBOPEI. B3anMoseiicTBue
PAcTBOPEHHOTO BEIIECTBA U
pacTBOPUTEISL. .

9. PactBops! HeanekTponuToB. 3akoHs! Payns. JlaBienue u
COCTaB Mapa HaJl paCTBOPOM.

Kpucrannuszanus u kuneHue pactsopa. Kpuockonus u
90YITHOCKOTIHS.

10. PacTBOpPBI 91€KTPOIUTOB. DNEKTPOIUTHUECKAST TUCCOIIHALINS
PacTBOPEHHBIX BEILECTB.

Teopus sneKTpoaUTHYECKON Auccounanuy. KoHcTanTa U cTeneHb
JIFICCOIMAIINH CITa00T0 3JIEK-TPOJIUTA.
3axoH pa3basnenus: OcBajiba.

11. PacTBOpBI CHIBHBIX 37€KTPOiIMTOB. Kaxyiascs creneHb
JIUCCOLIMAIINN CHIIBHOTO 3JICKTPOJIH-Ta.

AKTHBHOCTH 1 KO3 uIeHT akTHBHOCTH. VIOHHOE Ipon3BeieHne
BO/bI. BosioponiHbIii 1
TUIPOKCUIIbHBIN NoKa3aTenu. HAUKATOpHI.

12. OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE IIPOLIECCH, KAK PEAKLIUU
nepeHoca dnekTpoHa. OKUCIU-TeNH,

BOCCTAHOBUTEH. THITBI OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIHH.
KonnuecTBeHHbIE XapaK-TEPUCTUKH OKUCITUTEIHHO-
BOCCTaHOBUTEIIbHBIX IIPOIIECCOB.

13. DEeKTPOJHbIE MOTEHIMAIbBl METAIUIOB. [ anbBaHUYeCKUi
3J1eMeHT. BogopoaHbIi A5IeKTpOS.

YpaBHeHne JpHCTa. DIEKTPOIJIN3 PACTBOPOB U PACIIIIABOB.
DJEKTPOIUTUIECKOE TTOTYYEHNE Me-TaJJIOB.
DIEKTPOXUMHUYECKAsT KOPPO3HsI METAJIIOB.

5.2. Ilepeuenn paGoT, BHINOJIHSIE

MbIX 10 TUCHHHIIJIMHE (

KypcoBasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

[IpoBepsiemblie
Kon Hassauune POBEp
WHIUKATOPBI Copeprxanue paboThI
paboThI padoThI N
KOMIIETeHLIU I
P1 JlaboparopHas YK-1-B1 1. [laiiTe XxapakTepUCTUKY OKCHIAM, Ha KaKHUe KJIacChl
pabota Nel HOApa3IeNsAoTCs OKCHBL. 2. CBOHCTBA OCHOBHBIX COSIUHEHHH. 3.
CBoiicTBa OCHOBHBIX CgoiictBa kucnot. Kucnopogocoaep:xariye 1 6e3KUCIOPOIHBIE
KJIacCOB kucinoTel. Hazanue coseit. 4. Conu. CBOWCTBA, KiIacCUBHUKAIIHS,
COCIMHEHUH. jqucconyanys. 1. JlaliTe XapakTepUCTUKY OKCUAM, Ha KAKUE KJIACChI
MOJPa3EISIOTCS OKCHIBL. 2. CBOWCTBA OCHOBHBIX COAWHEHHUH. 3.
CaoiicTa kucioT. Kcinopogoconepxamue u 0e3KUCIOPOTHEIC
kucinoTel. Hazanue coneit. 4. Conn. CBOWCTBA, KIacCUPHUKAIIHS,
JTUCCOIHALIHSI.
P2 JlaGoparopHas YK-1-Bl 1. laTe onpexaeneHue NOHATHIO deKTponus. [IpaBuna Beroopa
pabora Ne 2 MIPOLIECCOB Ha Ka-TOJIE U aHOJIE B JIEKTPOJIN3E PACTBOPOB
DJEeKTpOIn3 B 3EKTPOSIUTOB. 2. JlaTh omnpeeneHe MOHITHIO TaTbBaHUYECKUI
pacTBopax aneMeHT. 3. COCTaBUTh CXEMBbI FaTbBAHMYECKHUX JIEMEHTOB C
JJEKTPOJIUTOB. 3aJaHHBIMU 2JekTpogamu. 4. Paccunrats D/IC ranbBaHHUECKOTO
l'anpBannueckue snemeHnTa. 5. YpaBuenue HepHera. 6. 3akon @apazes i pacuera
TIPOIIECCHI. Macchl 1 00beMa MPOAYKTOB JIEKTPOIIH3a
Koppo3usi.
P3 JlaGopartopHas VK-1-Bl1 UeM oOBsACHSIETCS, UTO Cepa, CeJieH, TeJUTyp MPOSBISIOT
pabota Ne 3 Ooutee BBIpaKEHHBIC HEMETAJUTIYECKUE CBOMCTBA, YEM AJIEMEHTHI
CBoiicTBa cephl U ee MOJITPYIINBI a30Ta, HO MEHEE BhIPa-KEHHBIE IT0 CPABHEHHIO C
COEMHEHHIA rajoreHaMu? 2. Kak u3MensieTcsi BOCCTaHOBHUTEIbHAS

CIOCOOHOCTH XaJIbKOTeHOBOI0PO10B B psay: H20, H2S, H2Se, H2Te?
JlaliTe MOTMBHpPOBaHHBIA OTBET. 3. Ha3zoBute coennHeHus
Cephbl, B KOTOPBIX OHA SIBISETCS: a) TOIBKO BOCCTAHOBHU-TENIEM, 0)

TOJIBKO OKHCIJIUTENIEM, B) BOCCTAHOBHTENEM M OokuciureneM. 4.  Kak u
oYeMy U3MEHSIOTCSI KUCIIOTHBIE CBOMCTBA B PSIIly CEpHAsi — CEJICHOBAs

— TeJutypoBas kucinora? Kak B 3TOM psy U3MEHSIOTCS OKHCIIUTENbHBIC




P4

JlabopaTopHast
pabota Ne 4
CaoiicTBa s-
METaJIOB.

YK-1-Bl

1. YeM MOXKHO OOBACHHUTH OOJNBIIYI0 BOCCTAHOBUTEIHHYIO
CIIOCOOHOCTD IETOYHBIX MeTasIoB? [loueMy IienodHo3eMebHbIE
MeTaJuTel OoJee cirabble BOCCTaHOBUTE-IIH, TI0 CPABHEHHIO CO
IIEJIOYHBIMU MeTaaMu? 2. [Mouemy menOYHBIE METAIIBI HE
NPUMEHSIOTCS TSI BOCCTAHOBJICHHSI MEHEE aK-THBHBIX METAIIJIOB U3
BOJIHBIX PacTBOPOB WX coieit? 3. Kak u nouemy M3MEHSIOTCS
OCHOBHBIE cBO¥icTBa B psaxy a) LIOH — CsOH; 6) Be(OH)2 — Ba(OH)2?
4. HazoBuTte 0CHOBHBIE CIOCOOBI MOMYyYEHUS MIETOYHBIX U
IIEJIOYHO3EMEIIbHBIX METAJLIOB.

P5

KonTponbHas
pabota Ne 1

VK-1-31;VK-1-
V1;0MK-1-V1

OCHOBHBIE 3aKOHBI U MOHATHS XUMHU. CTpoeHue aToMma.
[Nepuoauueckas cucreMa dJIeMEHTOB. XHUMUYeCKasi CBsI3b. DHEPreTHKa
XUMHUYECKUX MPOIECCOB. XUMUYECKOE CPOACTBO. XUMHUYECKas
KUHETHKA U paBHOBecHe. CIOCOOBI BRIPAKEHHsI KOHIICHTPAIINU
pacTtBopoB. CBolicTBa pacTBOpOB. IOHHO-MOJIEKYIISIPHBIE PEAKITUN
obmena. ['uaponu3. OKHCIUTENEHO-BOCCTAHOBUTEIBHBIEC PEAKITHH.
Onekrpoansie noteHuuansl u IJ1C. Dnextponus. Koppos3us MeTasios.
KommiekcHble coeanHeHus.

P6

KonTponbHas
pabota Ne 2

VK-1-31;VK-1-
V1;0MK-1-V1

BeImmosHsIeTCS 110 OTACTEHOMY 3aaHUIO U BKITFOUAET B ce0s1 TPOBEPKY
3HAHUHN 10 XMMHHM DJIEMEHTOB ¥ 00Iel XuMuH, BKirodaer 10 3aganuii.
CBolicTBa METAJIJIOB M MX COECIMHEHUI.
1. OnumuTe pacupoCTpaHEHHOCTh B IPUPOAE 3IeMeHTa (110
BapHaHTaM), HA30BHTE OCHOBHBIE MUHEPAITbI, PACCUUTANTE MACCOBYIO
JIOJIIO 3JIEMEHTa B 9TUX MHHEpaax, CAelIaliTe BEIBOABI O COACPIKAHUN
9JIEMEHTA B Pa3IMYHbIX MUHEPAIbHBIX IOPOIaX.
2. Hanummre ypaBHEHUS! XMMUYECKUX U 3JIEKTPOXMUMUYECKUX
MPOIIECCOB, XaPAKTEPU3YIOIINX CIIOCOOBI IMOTyISHUS 3aTaHHBIX
METAaJIOB (TI0 BApUAHTaM):
3. W3BecTHO, YTO MHOTHE METaJUIbl 00Pa3yroT PsAbI
COCIIMHEHWI C pa3HON CTENEeHBIO OKHUCCHUs. [l 3a1aHHOT0 MeTala
(o BapmaHTaM) HaIMIINTE 3JIEKTPOHHYIO (DOPMYITY aTOMa, ONIPEIEINUTE
BCE BO3MOYKHBIE CTEIICHH OKUCIICHHUS, COCTaBbTE (POPMYIIBI OKCHIIOB U
THUIPOKCUOB B 3TUX CTENEHAX OKUcIeHUs. KakoB xapakTep 3THX
coenuHeHN? Kak M3MEHSIOTCS] KHUCIOTHO-OCHOBHBIE CBOMCTBA
COEIMHEHH OJJHOTO M TOTO )K€ 3JIEeMEHTa C YBEITMYCHUEM CTETICHH
okucnenus? [IposBIsIOT 1 3TU COEAUHEHUS] OKUCIUTENIBHO-
BOCCTaHOBUTEIbHBIC CBOWCTBA? OTBET MOATBEPAUTE YPABHECHUSIMHI
peaxkuuii.
4. CocTaBbTe ypaBHEHUs] XUMUUECKUX PEaKLui, 6maronaps
KOTOPBIM MOKHO OCYIIECTBUTH LIEIIOYKY IPEBPAILECHHIH:
5. Pemnre 3amady Ha cMech METaUIOB (110 BapHaHTaM).
CBOICTBAa HEMETAIOB U UX COCIUHEHHI
6. OnumuTe pacupoCTpaHEHHOCTh B IPUPOAE 3eMeHTa (110
BapHaHTaM), HA30BUTE OCHOBHBIE MUHEPAITHI (FITH CBOOOIHYIO POpMY),
paccurTaiTe MacCOBYIO JOJIO DJEMEHTa B OTUX MHHEpaax, cAenanTe
BBIBOJIBI O CO/ICPYKAHNUU 3JIEMEHTA B Pa3IMYHBIX MUHEPAJIbHBIX
nopogax. KopoTko oxapakTepu3syiiTe 3HaueHHEe JaHHOTO 3JIEMEHTa B
MIPUPOIC U B TEXHHKE.
7. Hamnumure ypaBHeHHs XUMHUYECKUX WU
3JIEKTPOXUMHUYECKUX IPOLIECCOB, 0XaPAKTEPU3YHTE YCIOBUS UX
MPOTEKAHUS, HILTIOCTPUPYIOIIHUX CITOCOOBI TOTYISHHS 3aJaHHBIX
BEIEeCTB (10 BapHaHTaM):
8. W3BecTHO, YTO MHOTHE HEMETAJLIBI 00pa3yIoT PSIbI
COEIMHEHUH C pa3HOM CTENEHbI0 OKUCIeHus. 1 3a1aHHOTO
HemeTauta (110 BapraHTaM) HAIMMIINTE JIEKTPOHHYIO (POpMYITy aToma,
OTIpeNIeNUTE BCE BO3MOXKHBIE CTEIIEHH OKHCIICHNUS, COCTaBbTe (hOPMYIIBI
OKCHJIOB U THIPOKCUIOB B 9TUX CTENEHAX OKucieHus. KakoB xapakTep
3THX coequHeHni? Kak M3MEHSIOTCSI KHCIIOTHO-OCHOBHBIE CBOWMCTBA
COCIMHEHHI OJJHOTO M TOTO K€ 3JIEMEHTa C YBEITMUCHUEM CTETICHH
oxucnenus? [IposBISIIOT JIM 3TU COEANHEHUS] OKUCIUTEIIBHO-
BOCCTaHOBUTENbHbIE CBOHCTBA? OTBET MOATBEPAUTE YPABHEHUAMHU
peaxuuii.
9. CocraBbTe ypaBHEHHUS] XUMUYECKHX PEaKIuii, Onaroxaps
KOTOPBIM MOKHO OCYIIECTBUTH 1IETIOYKY IPEBPAILICHHIH:
10. Pemmmre 3amady (1o BapuaHrtam).

P7

IIpakTuyeckoe
3aHgTue Nel

YK-1-31;0IIK-1-V1

OKHUCIUTENbHO-BOCCTAHOBUTCIIBHBIE peakuuu. ypaBHeHI/I}I
OJICKTPOHHOTI'O Oajanca.




P8 [IpakTuueckoe VK-1-Y1;0I1K-1-¥Y1 | CpoiicTBa pacTBOpPOB.
3ansTHe Ne2

P9 IIpaxkTuyeckoe VYK-1-31;YK-1- Yraepox. O6mias xapaKTepUCTHKA 3JIEMEHTA, HAX0XK/ICHHE B TIPHPOJIE.
3ansTHe Ne3 VI1;0IIK-1-Y1 AmnnotpornHbie Moaudukanun yrieponaa. Croco0bl MogydeHus,
(u3nUeckne U XUMHUYECKUE CBOHCTBA. BomopoHble coennHeHns,
KHCIJIOPOHBIE COSANHEHHS, KHCIOPOJOCOAEPKAIINE KHCIOTHI M UX
conu. IIpumenenne yriuepoja U ero COSAUHEHUN.

P10 [IpakTrdeckoe VK-1-31;VK-1- AmomuHni. O011as XapaKTepUCTHKA, MOTydeHue, (PU3NUECKUE U
3aHaTue N4 V1;0I1K-1-Y1 XUMHU4YecKHe cBoicTBa. OKCH, TUAPOKCHI, COITM aATFOMUHUSI.
[Ipumenenue amOMUHUS U €T0 COCTUHEHHMH.

5.3. OueHouHble MaTepuabl, HCNOJIb3yeMble U1 IK3aMeHa (onucaHue OUJ1eToOB, TECTOB U T.IL.)

DdenepabHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YIPEKICHNE
BBICILIETO PO(ECCHOHATBHOTO 00pa30BaHUs
«HanuoHanbHbII HccnenoBaTeNbCKUN TexHoorndeckuii yauBepcuter «MUCuC»
HoBoTpoutkuii prwan

Kadenpa MaTeMaTHKH U €CTECTBO3HAHHS
DK3aMeHanmoHHbIH OmteT No 0

Jucruminaa: Xumus
dopma o0ydeHMs: 3a09Has
®opma npoBesIeHs: yCTHas

1. 1. Vkaxure nonoxxeHue asora B Ilepuoanueckoil cucreme xumudeckux iemenTos JI.M1.Menneneesa. Hanumure
3NIEKTPOHHYIO (hOPMYITy aTOMa a30Ta, yKAKUTE BAJIEHTHOCTh U XapaKTepHBIC CTENEeHHU OKHCIeHus. [IpuBenuTe npumMeps! BEIECTB ¢
JAaHHBIMH CTENICHSMHU OKHCIIeHUs. HaxoxneHue B mpupoe, crocoObl nosrydeHust, pusndeckre, XMMUUeCcKUe CBOHCTRa,
IIPUMEHEHUE.

2. [enounslie Metaiuibl. HaxoxxaeHue B mpupoze, noixydeHue, Gu3nuecKkue CBOMCTBA, XMMUYECKUE CBOICTBA,
pUMEHEHHE.
3. Kaxkoit 06sem 2M pacTBOpa CepHOM KUCIOTHI moTpedyeTcs s pacTBopeHus 112 r xkenesa, comepxkamiero 2,4 %

l'[pPIMCCGﬁ, HEPACTBOPUMBIX B KHUCJIOTAX.

CocraBuir: E.B. Hedenona

3aB. xadenpoi: J.A. TroHTep

JucranumnonHo sk3ameH npoBoautcs B LMS Canvas. Dx3aMeHalMoHHBIH TecT copepxxut 30 3ananuii. Ha pernenue orsoaurcs 30
MUHYT. Pa3penieHHble MOMBITKY - IBE. 3aYUTHIBACTCS HAMITYIIIHNA PE3ysIbTaT.

OO6pa3zen 3agannii A71st Sk3aMeHa, mpooanMoro auctannnonHo B LMS Canvas (YK-1; VK-4; OIIK-2; OIIK-4)

1.AtoMm snemeHTa uMeeT KoHpUrypanuto 1s22s22p63s23p64s13pS.Ykaxure nepuosi, rpymiy, NOATPYIIY, MAKCUMAIIbHYIO CTENIEHb
OKHCIICHUS ¥ (DOPMYITy BBICIIETO THAPOKCHIA JAHHOTO DJIEMEHTA.

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

1. 3aKOHOMCPHOCTh UBMEHECHUA aTOMHOI'O pajanyca,
2. 3aKOHOMEPHOCTb UBMCHCHUA HEMETAITIMYCCKUX CBOICTB.

YBEIMYUBAETCS, yMEHBIIAOTCS
YMEHBILAETCsI, YMEHBIIAIOTCS
YMEHBIIAETCS, YBETUYUBAIOTCS
YBEIMYUBAETCS, YBEIMUUBAIOTCS

3.PaccTaBbTe COOTBETCTBHE YTBEPIKACHUN

gactuna P(3-)
yactuia P (+5)
yactuna Mn (+4)
aTOM JIFO00TO MeTaJlIa




4.3 mpeU10’)KeHHBIX BEIECTB BRIOEPHUTE BELIECTBA C MOJIEKY/SPHBIM CTPOSHHEM: BOAA, KapOOHAT HATPHSI, YIIEKUCIBIN a3, Ho,
JKeJe30, OKCHIT KpeMHHUS (4)

BOJA, YIIIEKUCIBIN Ta3, Hox
BOJIa, KapOoHAT HATpHsl, HOJ
BOJIa, YIIIEKUCIIBIN Ta3, OKCUJ KpeMHus (4)
BOJIa, YTIIEKUCIIBIH Ta3, Hox, kKapOoHaT HATPUI
5.CornacHo TepMOXMMHUYECKOMY YPaBHEHHIO PEAKLIUH TOPEHUS alleTHIIeHa

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

6.KONMUYECTBO TEIJIOTHI, BHIIENUBIIIEECS MPU cropanuu 224 1 (H.y.) aneTuieHa, OyIeT paBHO kJIx.

13050.0000
7.CornacHO TEPMOXHUMUYECKOMY YPaBHEHHIO PEaKIMU TOPEHHs MeTaHa

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

i ionyuerus 4010 k/[x TernoTsl moTpedyercst MeTaH (H.y.) 00beMoM 1. (H.y.)

112.0000
8.Br1bepuTe (hakTOpHI, yBETMYNBAIOIINE CKOPOCTH PEAKIINH OKHUCIICHNS aMMHaKa B TIPHCYTCTBUH IUIATHHEL:

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

MOBBIIIEHHE OOIIETO JaBICHUS
MOBBIIIIEHHE TEMIIEPATyphl
HaJIMYHE KaTaau3aTopa
TTOBBIIIICHHE KOHIISHTPAIUU KHCIOPOa
MOBBIIIIEHHE KOHIIEHTPAIIUY BOSHBIX TTapOB
MOHIDKCHUE TaAMIIEPATYPBI
9. BeibepuTe (haKkTOphl, YBETHYHBAIONIHE CKOPOCTh PEAKIIMY OKHCIICHUS] aMMHaKa B IPUCYTCTBUH IIATHHBI:

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

TIOBBIIIIEHHE OOIIIETo JaBICHUS
MOBBIIIIEHHE TEMIIEPATYPHI
HaIIMYUe KaTain3aTopa
MIOBBIIIICHHE KOHIICHTPALMH KUCIOpoIa
MTOBBIIIIEHHE KOHIIEHTPAIINN BOSTHBIX TTAPOB
MTOHWKEHUE TaMIIePaTypbl
10. Beibepute (akTopsl, KOTOPBIC OYIYT YBEIHMYHBATH BBIXOJ IPOAYKTA PEAKIHH

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

MOHM3UTh TEMIIEPaTypy, HOHU3UTH O0lIEe JaBICHNE

TIOBBICUTB TEMITEPATYpPY, IIOBBICUTH IAaBJIEHHIE BOAOPOA, IIOHU3UTH KOHIICHTPALIMIO BOJITHOTO MTapa

HOBBICUTB TEMIIEPATypPY, IIOBBICUTH JaBICHHE BOAOPOA, MIOBBICUTH KOHI[CHTPAIIUIO BOASHOTO Mapa

MOHM3UTH TEMIIEPATypy, HOBBICUTD JIaBJIEHHE BOJOPOAA, HOHU3UTH KOHIIEHTPALMIO BOJSTHOTO apa
11.CKoIBKO TPaMMOB T'HPOKCHIa HATPHSI HEOOXOXMUMO B3ATh Jutst mpuroToBieHns 400 T 10%-ro pactBopa?

40.0000
12.Cmemranu 400 T 10%-ro 1 100 r 70%-ro pacTBOpOB cepHOM KUCIOTHL. HaliiuTe KOHIEHTpAMIO KUCIOTHI B TIOJTY4€HHOM
pacTBope.

22.0000
13.B 1 n Bogs! pactBopuiu 300 11 xsopoBoaoposa (H.y.). Haiiinte MaccoByto 1010 KUCIIOTHI B IOJAy4e€HHOM pacTBope. OTBeT B
HPOLIEHTaX OKPYIJIUTE 10 LETIOTO.

33.0000
14.113 ipeyioKeHHBIX Map BEIIECTB, BEIOEPHTE Ty Mapy BEIIECTB, KOTOPHIE OTHOBPEMEHHO MOT'YT COCYIIIECTBOBATE B PACTBOPE.

KOH u FeCl3




KOH u AgNO3

KOH u CuSO4

KOH u NaOH
15.13BeCTHO, UTO COJIM METAJLIOB B PACTBOPAX U3MEHIOT KUCIOTHOCTS cpeabl. KakoBa pH pacTtBopa, coepakaiiero coiny Xjaopuia
aNIOMUHUS 1 HUTpaTa xenesa (3)?

pH<7
pH<14
pH>7
pH=7
17.0npenenuTe OKUCIUTENDb B TAHHON peakiuu

2HI +2FeCl3 = 12+2FeCI2 + 2HCI ,
KaK MEHseTCs CTEIIeHb OKHCIEeHHs OKUCIuTeNsa? Boibeprure cOOTBETCTBYIOIIEE yPaBHEHUE IIEKTPOHHOTO OanaHca.

[(-1)+e=1(0)
Fe (+3) +e =Fe (1+2)
I(-)-e=1(0)
Fe (+3) -e = Fe (+2)
18.0mpenenure OKUCIUTENBHO-BOCCTAHOBUTENBHBIE CBOMCTBA BEILIECTB B IPEIUIOKEHHBIX IPYIIAX

02, H2S04, KMnO4

H20, HCIl, Fe203, H2

KI, Na28§, Cu

K2Cr207, FeO, CH4, Al

19.MeT010M 3J€KTPOHHOTO OanaHca paccTaBbTe KOI()(GUIIMESHTHI B TAHHOM YPaBHCHHH:

H2S +02 =S02 + H20
OHpeZ[eJ'II/ITC CTCIICHU OKHCJICHUA 3JICMCHTOB, OKHMCJIIMTCIIb U BOCCTAHOBUTCIIb, BBI6epI/ITe HpaBI/IJ'[BHLIe yTBep)KI[eHI/IH

KOX(QQULMEHT Tepel OKUCIUTENEM PaBeH 3, KUCIOPOA OKUCISETC S
K03()(HUIKEHT repesl OKUCIUTENIEM PaBeH 3, cepa OKHUCIIICTCS
KOX(QQUIMEHT TIepe T OKUCITUTENIEM PaBeH 2, cepa BOCCTAHABIHBACTCS
KOX(QHILMEHT Tiepe]] OKUCIUTENEM PaBeH 3, cepa BOCCTaHABINBACTCS

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

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

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

H2S04 (pa306), Fe(OH)2
H2S04 (pa36), Fe(OH)3
H2S04 (xonm), Fe(OH)3
H2S04 (kxonn), Fe(OH)2
22.0mnpenenuTe Kak U3MEHSIOTCS CBOMCTBA O€3KHUCIIOPOIHBIX KHCIOT raloreHoB B cienytomemM psaay: HF --- HCI --- HBr --- HI

CHUJIa KUCIIOT PACTeT, TaK KaK YMEHBIIAETCS aTOMHBII pafinyc rajoreHa

CHUJIa KUCJIOT YMEHBIIAETCS, TAK KaK YBEIMYMBACTCS aTOMHBII paJilyc rajoreHa
CHJIa KACJIOT PacTeT, TaK KaK yBEIMUUBAETCSl aTOMHBIH pafuyc rajoreHa

CHJIa KACJIOT HE U3MEHAETCS, HE3ABUCHMO OT aTOMHOTO Pagnyca

23.TlepBoii cTamueit MOIy4eHUS] CEPHOIT KUCIIOTHI SBISECTCS 00KUT IIHPUTA, TIPOLIECC BBIPAXKACTCS YPAaBHCHHEM:

4FeS2 + 1102 = 2Fe203 + 8502




Uro sBNseTCS BOCCTAHOBHUTENEM B JAHHOU peakiuu?

Kee30

JKeJe30 U cepa

JKEJIe30 U KHCIOPO]

cepa
24.BTopoii cTaauneit mporiecca MmoryIeHus] CEPHOU KUCIOTHI SBISIETCS KaTATUTHIECKOE OKHMCIIeHHe okcuia cepol (4): 2S03 + 02 =
2S03+Q

BriGepurTe ycimoBrs cMEIIEHIS XHMHYECKOTO PaBHOBECHS BIIPABO.
MOHU3UTH TEMIIEPATYPY, IOBBICUTH JABIECHUE, YIAIIATh U3 CUCTEMBI IIPOLYKT PEaKIHH
IIOHU3UTH TEMIIEPATYPY, IOHU3UTh JABICHUE, YOAIATh U3 CUCTEMBI IIPOLYKT PEAKLIMU
IIOHU3UTh TEMIIEPATYPY, IIOBBICUTH JaBJICHHUE, HE YAAIATh U3 CUCTEMBI IPOAYKT PEAKLUH
HOBBICUTb TEMIIEPATYPY, IOBBICUTH JABJICHUE, YAAIATh U3 CUCTEMBI IPOAYKT PEAKLIUU

25.CepHaﬂ KOHICHTpHUPOBaHHAas KHUCJIOTA ABJIACTCSA CUJIbHBIM OKUCIHUTEIICM. Onpenemne KaK MCHSCTCA CTCIICHb OKHUCJICHUSA CCPBI B
CJICAYIOIUX YPAaBHCHUAX PCAKINU U BI)I6epI/ITe COOTBCTCTBYIOIINC YPABHCHUS DJICKTPOHHOI'O Gamanca

H2S04(xomw) + Cu = SO2 + CuO + H20
H2S04(konw) + Fe = SO + Fe2(S04)3 + H20
H2S04(xonu) + Zn = S + ZnSO4 + H20
H2S04(xomm) + Mg = H2S + MgS04 + H20

26.PaccunTaiiTe MacCOBYIO JTOJIIO JKelie3a B okcue xkene3a (3). OTBeT naiite B MpOIeHTaX, OKPYIIICHHBIX JI0 ETI0T0

560.0000
27 PaccunraiiTe, CKOJIBKO KT JKeJie3a MOKHO TIOJTyduTh U3 | T okcuaa skenesa (3), eciu BEIXo[ poaykTa coctaBisieT 80%. OTBeT B
KT, OKPYTJICHHBIX A0 IICJI0r0.

560.0000
28.ITogOepuTe BO3MOKHOE KaTOJHOE MOKPHITUE [UIS )KETE3HOTO U3IEeITHs

0JIOBO
IIUHK
XpoM
Mellb
29.0npenenute BO3MOXKHBIN MIPOAYKT PeaKUU KOPPO3UU OLUHKOBAHHOTI'O JK€Je3a IPU HapyLIEHUU MTOKPBITUS B KUCIIOU cpenie

OKCHJ[ INHKA
KapOOHAT IIMHKA
TUAPOKCHUJ LINHKA

30.0ﬂpe)ICJ'II/ITC COOTBETCTBUC MCIKAY XUMHYCCKUMHU MIPOLCCCAaMU U BCIICCTBAMU, ITOJIYIa€MbIMHU C UX ITOMOIBIO

3NIEKTPOINU3 PACTBOPOB COJEH
SNIEKTPOJIN3 PACIIaBOB coneil
METO/] TBOITHOTO KOHTaKTHPOBAHHS
HMHPOMETAILTyPrHs

B pe3yaIbTaTe PabOTHI METAJUTYPIHYESCKUX NPEINPHUATHI B BO3IyX IOMAIaeT OOJIBIIOE KOIHIECTBO Ia3000pa3HbIX BEIOpocoB. Cpemun
HUX KHCJIOTHBIC OKCHIBI. BEIOeprTE BEepHBIH IIepeUeHb.

OKCHJI KPEMHHUSI, OKCUIBI JKEJIe3a, TUOKCU CEPBI

YIJIEKUCIIBIN Ia3, CEpHBII aHTUPUA, OKCU] KPEMHUS

YIIIEKHUCIBIN ra3, AIMOKCU KPEMHUS, OKHUCH XKele3a

VIJIEKHUCITBINA Ta3, CEPHUCTHIN ra3, Oyphblii ra3
U3BecTHO, YTO OJTHUM M3 METO0B OUYUCTKU CTOYHBIX BOJ OT HOHOB TSDKEINbII METAJUIOB siBiiseTcs Koaryssus. KoarymsHr
cBs3biBaeT HOHEI Fe(2+), Cr(3+), Zn(2+), Cu(2+), Mn(2+) u npyrue u ocaxxaaeT B Buje ocaaka. Kakoe BemecTo u3
MPEISIOKEHHBIX MOKHO MCIIONB30BaTh B KAUECTBE KOArymsHTa?

NaHCO3
Ca(OH)2
CuSO4
HNO3




5.4. MeToauka OLIeHKH 0CBOCHHS NUCHMILIMHBI (Moay/1s, npakTuku. HAP)

Kputepuu onieHKH OTBETOB Ha 9K3aMeHe, IPOBOANMOM B YCTHOH (opme

Ornenka «OTIHYHO» CTAaBUTCS, €CIH

- Ha TEOPETHYECKHUE BOTIPOCHI JJAaHbBI Pa3BEPHYTHIC OTBETHI, IPH HEOOXOUMOCTH U3JI0KEH MaTeMaTHUSCKHH anmapat (popMyJibl,
rpaduKH ¥ T.JI.) IPUBEAECHBI COOTBETCTBYIONINE CXEMBI, TAOIHIIbI, PUCYHKH U T.J., TPABUIILHO PEllIeHa 3a/1a4a

- 00y4aroImuiicss XOpoIIo OPUEHTUPYETCS B MaTepuaie, BIaeeT TEPMUHOIOTHEN, TPUBOAUT PUMEPHI, 0OOCHOBBIBAET,
aHAIM3UPYET, BBICKA3BIBAET CBOIO TOUKY 3pEHUS 110 aHAIM3UPYEMBIM SIBJICHUSM U MpoIieccaM, MPaBUIBHO MPUMEHSET
MOJTy9eHHBIE 3HAHUSI [TPH PEUICHUN MPAKTUIeCKNX 3a7a4d. OTBETHI H3NIAraloTcsi CBOOOTHO, YBEPEHHO 0€3 NCTIOIh30BaHUSI JIFCTa
YCTHOTO OIpoca

Onenka «XopoIioy» CTaBUTCS, €CITH

- Ha TEOPETHYECKHE BOMIPOCHI JIAHBI MIOJIHBIC OTBETHI, HO UMEJIa MECTO HETOYHOCTh B OTPEICIICHIH KaKUX-THOO0 TTOHSATHHA, SBICHUH
U T.J. 3a7ja4a pemiexa.

- oOyyaromuiics OpueHTUpYyeTCs B MaTepualie XOpOoLIo, HO JOMYCKAeT OIIMOKY Tpu GOPMYIHPOBKE, OMMCAHUH OTACIBHBIX
KaTeropuit

Onenka «Y JOBIETBOPUTENBHOY CTABUTCS, €CIIN

- Ha TEOPETHYECKHE BOMIPOCHI TaHbI OOIIUE HETIOIHBIE OTBETHI

- o0y4Jaromuiics ciabo OpUEHTUPYETCS B MaTepHalie, He MOXKET pPellaTh 3a7a4d, HE MOXKET MPUBECTH MTPUMEP, HE MOXKET
aHATM3UPOBATh U 0OOCHOBBIBATH

Ouenka «HeynoBneTBOpUTENbHOY CTABUTCS, €CIIN

- HE pellleHa 3a7jaya U MpaBUIIbHBINA OTBET AaH Ha OJUH BOMpPocC (TIUOO HU HA OJTUH)

- oOyyaromuiicss B MaTepuae TUCIUIUIMHBI TPAKTUIECKH HE OPUEHTHPYETCS, T.€. HE MOYKET JAaTh NaXke OOIIUX CBEICHUHN 110
BOTIPOCY.

Kpurepuu olieHK1 0TBETOB Ha 9K3aMeHe, IPOBOJUMOM B JUCTaHIMOHHON popme B LMS Canvas
90 < IIpoueHt BepHbIX 0TBETOB < 100 - OTIINYHO

75 < IIpoueHT BepHBIX OTBETOB < 90 - X0po1I0

60 < [IponeHT BepHBIX OTBETOB < 75 — yAOBIETBOPUTEIHHO

Kpurepun orieHKH KOHTPOJIBHBIX paboT:
KOHTpOJIbHAS pab0oTa 3a4TeHA, €CIIM BEPHO BHIITOIHEHBI BCE 3aaHU

[Ipu oreHKe pe3ynbTaToOB 3aIIUTHI OTIETOB I10 JTA0OPATOPHBIM PabOTaM HCIIONIB3YeTCsl OMHApHAs CHCTEMa, KOTOPast
IIPEAyCMaTpUBAET CIEAYIOLIME Pe3yNbTaThl U KDUTEPUU OLEHUBAHUS:

«3aYTCHO» BeimonHeHs! Bce 3agaHus 1ab00paTOpHOH padOThI, CTyAEHT OTBETHIJI Ha BCE KOHTPOJIbHBIC BOIPOCHI

«HE 3a4TEHO» CTyneHT He BBIONHIII WIX BEITOTHHUI HENPAaBIIIBHO 3aJaHUs Ja00paTOpHOH pabOTHI, CTYJACHT OTBETHI Ha
KOHTPOJIBHBIE BOIIPOCHI C OIIMOKAMH MIIM HE OTBETHJI HA KOHTPOJIBHBIE BOIIPOCHI

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTODBI, COCTABUTEITH 3arnaBue Bubnmoreka WznarenbcTBO, TOM, 371. ampec
JI1.1 | Kopxyxos H.T'. OO01as ¥ HeopraHuveckas M.: MUCuC; TH®PA-M, 2004,
XUMUS: Y4eO. mocobue
JI1.2 | I'mmaka H.JIL. Oo6mas xumust: Yaed.nmocobue M.: UnTerpan-Ilpecc, 2006,
JI1.3 |B.B. Bynanos, T.H. XuMudeckasi KHHETHKA: Jlanb, 2014,

JlomoBa, B.B. PeiOkuH | yueOHOe mocobue

6.1.2. Jlono/iHUTe/ILHAS JIMTEpPaTYpa

ABTOpBI, COCTaBUTENU 3armaBue Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI2.1 | IlIumanoBuu M. A. Xumus: Meroguueckue M.: Bercm. mk., 2003,
yKa3aHHs, IPOrpamMma,
pellieHre TUTIOBBIX 3a/1ad,
MIPOTPaMMHUPOBAHHBIEC BOIIPOCHI
JUTSL CAMOIIPOBEPKHU H
KOHTPOJIbHBIC 3a[aHUs IS
CTYIIEHTOB-3209HUKOB
WH)XEHEPHO-TEXHUIECKUX

( HEXUMHYECKHUX )
CHECIUATEHOCTEH BYy30B




ABTOpBI, COCTaBUTEIH 3armaBue Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI2.2 | A BepexHoi, Xumust: IIporpamma, M.: Bercm. k., 2004,
B.1.Endumos, METOANYECKHUE YKa3aHUsl,
JL.JI. Tomuna pelieHus 3a1a4d u

KOHTPOJIbHBIE 3aJJaHUs TS
CTYJEHTOB-320YHUKOB
UHKEHEPHO-TEXHUYECKUX
CIELUAIILHOCTEH BY30B

6.1.3. Meroauyeckue pa3padoTku

ABTOpBI, COCTaBUTEIH 3arimaBue Bbubnuoreka W3natenscTBo, TOA, 311, aapec
JI3.1 | SupmumnHa T.H. Heopranmnueckast xumusi: J1ab. Hogotpounuk, 2006,
MPAKTUKyM http://elibrary.misis.ru
JI3.2 | E.B.Hedénopa Ouznyeckas xumus.Y.1. Hosotpouk, 2012,
XuMmudeckasi TepMOTUTHAMUKA! http://elibrary.misis.ru; www.nf.misis.ru
JlabopaTopHBIil MPaKTHKYM
JI3.3 | Cocrt. O.JI.JIobaueBa u | Xumusi. OCHOBHBIE 3aKOHEI: HMCY "Topusrit", 2012,
Ip. Meron. yka3aHus K

71a00paTOPHBIM padoTaM

6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKALMOHHOM ceTu «UHTEepHeT»

31 |[H® HUTY "MUCuC" www.nf.misis.ru
32 | KubepJlennnka www.cyberleninka.ru
D3 | Poccuiickas HaydHas eKTpOHHAS OMOIHOTEKa www.elibrary.ru

6.3 Ilepeuennb MPOrpaMMHOTO odecedeHust

II.1 | Microsoft Office Standart 2013 Russian OLP NL AcademicEdition

I1.2 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level

6.4. IlepeueHb HHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccuoHATbHBIX 0a3 JaHHBIX

7. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

Ayn. | Hasuauenune OcHarlenne
133 VYuebnas  aymuropmst  [uia  3aHATHH | KomMmimekr  yueOHOM — mebemm Ha 56 MmecT A
JIEKIIIOHHOTO THIA, NPaKTHYECKHX | oOyyarommxcs, 1  CTalMOHapHBIM  KOMIBIOTEp  JUIS
3aHATHH IIPEeroJiaBaTelisi ¢ BBIXOJAOM B HMHTEPHET, MPOEKTOpP, 3KpaH

HACTECHHBIN, JOCKa ayliUTOpHAas MeloBas, BeO Kamepa
Logitech, KoJIIOHKH, JHIEH3MOHHBIE MporpaMMsel MS
Office, MS Teams, antuBupyc Dr.Web.

134 VYuebnas  aymuropmst  uia  3aHATHH | Kommiuekr  yueOHOM — mebemm  Ha 40 wmecTt A
JIEKIIHUOHHOTO THIIA, NPaKTHYECKHX | oOyyarommxcs, 1  CcTalMOHapHBIH  KOMIBIOTED VIS
3aHATHH IIPEero/iaBaTelsl ¢ BBIXOAOM B HHTEPHET, MPOEKTOpP, 3KpaH

Ha INTaTWBe, JIOCKAa AayIWUTOpHas MejoBas, BeO Kamepa
Logitech, KkoloHKM, JHIEH3MOHHBIE MporpaMMsel MS
Office, MS Teams, antuBupyc Dr.Web.




140 VYuebHas mabopaToprst XUMHN

Kommutekt oOopymoBanmss 1 J1abopaTopuu oOmed wu
Heoprannueckor xumuu HO® HUTY MUHCuC 04.2.3.0163,
1 mr.

(Cton-moiika pgBoviHass CMCIT 1200, 2 mT., cTOX
nabopatopuenii ¢ smukamu CJISI 1200, 6 ., Talyper
nabopatopusiii 20 mT., cTemmax Uil XamaToB, 1 miT.,
ITATUB Ja0OpaTOPHBIA MeTauTMYecKuid st OropetoB 19,
5 mr, IOTaTMB JIaOOpaTOpPHBIA U 3aKPEIUICHHUS
XMMHYECKOH mocymnbl M obopymoBanms, 10 mT., Becs
anexktpoHHsle BYJI-200, 1 ., Bechl aHamutudyeckue AB-
210-01, 1 mT., TIKMTKa HarpeBaTelibHAs AJIEKTpUYECKast
[I3J1, 4mr., qucTumnsarop mabopatopHsii, | mr., pH-merp
craunonapublii OKCITEPT-001-3, 4 mrT., nocka menoBas, 1
IIT., TEPMOMETP DJIEKTPOHHBIM mnopTtatuBHbl UT-15 17K,
15 mr., marautHas wmemanka [19-6100, 15 mr., cocyn
KaJIOPUMETPUYECKUI U1 TpOBelNeHHs  J1abopaTOPHBIX
paboT 1o TepMOXUMHUH, 15 IIT., IMUOIBI TUTEIbHBIE, 15 mT.,
HaOop  Mopenell  KPHCTAJUIMYECKHX  CTPYKTYyp  JUIA
JeMOHCTpaIui, 1 mrT., TafiMep SIEKTPOHHBIH NN(PPOBOH
nopratuBHbIE RSTO4167, | mT., KOMIeKnus MUHEPATIOB H
o0pa3loB  MeTajyioB  Ais  JAEeMOHCTpanuid, 15 mr.,
tepmomerp Th-37, 1 mr, 6apomerp BB-05M HactenHsId, |
mT., Tabnuua MeHjaeneeBa HacTeHHas, | INT., TabiuIa
pPacTBOPUMOCTH HacTeHHas, 1 IT., Habop apeoMeTpoB B
KoHTelHepe st xpanenuss AOH-1, 1 mr., pedpaktomerp
mudposort [19-5200, 2mT.), akBaguctwmsatop J2-25CII6,
1 mr., wmarautHas wmemanka 04.2.3.0006, 1 T,
mukpomanomerp MMH-240, 1 1mT., mne4yp KamepHas
HarpearenpHas "[IM-1000", 1 mr., Moiika nabopaTopHas
JIK-1200, 2 mT., razoaHaauM3aTop IpOLECCOB TIOPEHUS
nopratuBHblii Testo-300M, 1 mr., poTokonopumerp KDK-
3KM, 1 mr., Buckosumerp BIDK-4 1.12, 2 mr,
suckosumerp BIDK-1 0.34, 1 .

133 VYuebHass  ayauTOpHs
JIEKITMOHHOTO THTIA,

3aHATHI

JJIA

3aHATUH

TMMPAKTUYCCKUX

KommiekTr  yueOHOWM  MebOenmn Ha 56 MecT s
oOyuarommxcs, 1  CTalMOHAPHBIA  KOMIIBIOTEp LIS
[pEeroAaBarelisi C BBIXOJAOM B HHTEPHET, MPOEKTOpP, JKpaH
HACTCHHBIN, [OCKa ayIWTOpHAas MejoBas, BeO Kamepa
Logitech, KOJOHKH, JIMIIEH3HOHHBIC IPOrpaMMbl  MS
Office, MS Teams, antuBupyc Dr.Web.

141 VYuebHas maboparopus " Xumus"

Kommieke  ygeOHOro  00OpymOBaHUSI JJIsT  TPOBEACHHS
sKojormdeckoro mpaxtukyma (TecT KommiekTsl:MuHH-
skcnpecc-tadoparopust «lluenka-Y/m, pH-lmr, PK-BIIK-
lmr, OX-1,Kapbonatei-1 mt, Cynbhatsl-1mr,Xmopums-1
wt, Hurpare-1 wmwr, Kanpuwmii, XKeneso-lmr,I[BeTHOCTB-
lmr,  MyTHOCTE  /mPO3PadyHOCTh)  KOMIUIGKT — JUIS
nabopaTtopHbIx pabdot ais ydamierocs, pH-merp Checker 1,
korxykTomerp HANNADIST 1, konmykromerp Dist, pH -
merp AHMOH-4100, pH-merp Checker 1(HI 98103)
KapMaHHBIH, caxapumerp CVY-5, HOISIpUMETp MOPTaTUBHBIN
I1-161, pedpakromerp HPD-464, osnekrporumra (1
xoH(pop.), TEH3HOMETP K-6 KRUSS, y4aeOHO-
nabopaTopHbIil KOMIIIEeKT" Xumus'", meiikep OpOHTaIbHBINA
0S-10 YHUBEPCAIILHBIN, BECBI AHATUTUYECKUE
anekTpoHHble HTR-120CE, HCTOYHMK TOCTOSIHHOTO TOKa
b5-45, KOMIIBIOTED, CTOJIBI nabopaTopHbIe c
TEXHOJIOTHYECKOH MPHCTaBKOM, TaOypeThl 1TabopaTOpHEIE.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS

OcBocHUE AUCUUILTHHBI IPEIIIONAraeT Kak MPoBeACHHE TP JHIUOHHBIX ayAUTOPHBIX 3aHIATHI, TaK U PadOTY B JIEKTPOHHOI
nHpopMamonHo-o0pasoBarenbHoi cpene HUTY «MUCuCy» (QUOC), 4acThio KOTOPOH HEMOCPESICTBEHHO NPEIHA3HAYCHHOHN TS
OCYIIECTBIICHHS 00pPa30BaTEIHLHOTO MpoIiecca BT INEKTPOHHBIN 00pa3oBaTenbHbI pecypc LMS . OH mo3Bomsier
WCTIONB30BaTh CIIENUANbHBIA KOHTEHT U 3JIEMEHTHI JJIEKTPOHHOTO 00y4YEeHHUS M AUCTAHIIMOHHBIX 00pa30BaTEbHBIX TEXHOJIOTHH.
LMS wucnonp3yercst MpeMMYIIECTBEHHO JUISI aCHHXPOHHOTO B3aUMOJICHCTBIS MKy YIaCTHUKAMK 00pa30BaTelIbHOTO Mporecca

MOCPEACTBOM CCTHU ((I/IHTCpHeT)).

Urto0bI 3 GEeKTHBHO UCTIONB30BaTh BO3MOXHOCTH LMS, a COOTBETCTBEHHO U YCIIEITHO OCBOHTH AUCIUILUINHY, HY)KHO:
1) 3aperucTpupoBaThcs Ha Kypc. J{Jist 3TOro Hy)KHO MEPEHTH 0 CChUIKE ... JIOTHH M HapoJib COBMAAACT C JOTHHOM U MapojieM OT




naHoro kadouunera HUTY MUCucC;

2)B pyOpuKe «B Havan0» 03HaKOMHUTECS C COAEP)KAaHUEM Kypca, BOIIPOCAMH JUISl CAMOCTOSTEIBHOM OArOTOBKH, YCIOBUSIMHU
JIOMYCKa K aTTeCTaINH, GopMOii MPOMEKYTOTHOH aTTeCTAINH (3a4eT/3K3aMeH), KpUTSPHUIMH OLICHUBAHUS 1 JIp.;

3)B pyOpuke « MoIynu», 3aX0/1s B COOTBETCTBYIOIINE Pa3/IeiIbl H3ydaTh yIeOHbIe MaTepPHaIIbl, pa3MEICHHBIC IIperoaBareneM. B
T.4. OJb30BAThCS JIUTEPATYPOH, pEKOMEHI0BAaHHON MpernojaBaTeneM, Hepexo s 1o CChUIKaM;

4)B pyopuke «bubnrorexay BO3MOXKHO HOAOUPATH JUIS BBIOIHEHHS TMCBMEHHBIX paboT (KOHTPOJIbHBIE, JOMAIIHUE PaboTHl,
KypCOBBIE pabOTHI/TIPOEKTHI) INTEPATypy, pasmenienHyo B ObC HUTY «MUCuC;

5)B pyOpuke «3agaHus HyXHO 03HAKOMUTHCS C COAEPKAHUEM 3aJaHuUsl K MICbMEHHOM paboTe, CPOKaMH CAAYH, KPUTEPUSIMU
OLICHKH. B ycTaHOBII€HHBIC CPOKH BBIIOIHNTH paboTY(bl), TOATPY3HUTH 31€Ch )K€ AJIsL IPOBEPKU. Y JOOHO Ha3bIBATH (hailsl paboThI
creayromuM 00pa3oM (Ha3BaHue TpeaMeTa (CokpanieHHo), rpynmna, @O, nata akryanu3anuu (TIpU MOBTOPHOM Pa3MEIICHHH)).
Hanpumep, Oxonomuka Meanos .M. BMT-19 20.04.2020. Eciin paboTa cOmepKuT pUCYHKH, (POPMYITBL, TO C LIEIBI0
coxpaHeHus1 GOpMaTUPOBAHUS €€ Hy>KHO oArpyxartb B pdf ¢popmare.

Pabota, moarpy:xaemas 1uisi IPOBEPKH, JOJDKHA:

- coZieprkaTh BCE CTPYKTYPHBIE 3JIEMEHTHI: TUTYJBHBIH JIFICT, BBEICHNE, OCHOBHYIO YacTh, 3aKITIOUCHNE, CITIICOK HCTOYHUKOB,
HPUIIOKEHUS (TIPU HEOOXOJMMOCTH);

- ObITH OhOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMU.

ITpenonaBatens B TEYEHUE YCTAHOBICHHOTO CpoKa (He Ooee AecsaTH THel) mpoBepseT paboTy U pa3MenaeT B KOMMEHTapusIX K
3aJJaHUIO PEIeH3UI0. B Hell OH yKa3bIBaeT KaK MOJIOKUTENbHBIE CTOPOHBI paboTEHI, Tak 3amMedanus. [Ipn Hanmauy B peneH3nn
3aMeuaHui U peKOMEHIAIHi, HY>KHO BHECTH MOMPABKH B pabOTy, MOATPY3UTH €€ 3aHOBO AJIS TOBTOPHOM npoBepKu. [Ipu aTom
Ba)KHO CIICJIUTH 33 CPOKAMH, B TEUCHHE KOTOPBIX JOJDKHO OBITH BHIIIOIHEHO 3aJaHue. [1py HapyIeHNn CpOKOB, YKa3aHHBIX
TperoiaBaTesieM BO3MOKHOCTD MOATPY3UTh PabOTy OCTaeTCs, HO CHCTeMa BEIBOJHUT COOOIIEHIE O HapyIIeHH! cpokoB. [1o
OKOHYaHUH CEMECTpPa MOATPY3HUTh pabOTy HE MOTYIHUTCS;

6)B pyopuke «TecTbl» NPONTH TECTOBBIE 3a1aHKs, OCBOMB COOTBETCTBYIOIIMI MaTepHall, pa3MeIeHHbIH B pyOpuke « Moy,
7)B pyopuke «OIeHKI» OTCICKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyopuke «OOBSIBICHUS» YATATh OOBABICHHUS, pa3MeIaeMble IIPeroaBaTesieM, JaBaTh OOPaTHYIO CBA3b;

9)B pyopuke «O6cyxeHus» co3AaBaTh 0OCYKIECHHS U YUaCTBOBAaTh B HUX (00CYKIaroTcs 00IIMe MOMEHTHI, BBI3BIBAIOIINE
BOIPOCHI y OOJIBIIMHCTBA IPYIED). JJaHHast pyOpHKa Tak)Ke MOXKET OBITh HCIIOJIb30BaHa A7 B3AUMHOM ITPOBEPKH;

10)IIpOSIBIATE peryaspHYI0 aKTHBHOCTH Ha Kypce.

IIpenMyIiecTBEHHO AJSI CHHXPOHHOTO B3aHMOCHCTBUS MEXIY YUaCTHHKaMHU 00pa30BaTeIbHOTO MPOIIECcca MOCPEICTBOM CETH

« Hreprer» ncnonbzyercst Microsoft Teams (MS Teams). YToOBI TOJHOLIEHHO HUCIIONB30BATh €0 BOZMOXKHOCTH HYXHO
YCTaHOBUTH Mpriioxkenue MS Teams Ha mepcoHaNbHBIN KoMIbloTep U Tenedon. CTapoctam HYKHO co3ath rpymmny B MS Teams.
VY4acrue B rpymnie no3BoJser:

- CITyIIaTh JTEKIUH;

- paboTaTh Ha MPaKTUYECKUX 3aHITHUAX;

- OBITH Ha CBSI3M C IIPEIOIaBaTeIeM, 3a/aBasi My BOTIPOCHI MIIM OTBEYas Ha €r0 BOIIPOCH! B OOIIEM JaTe TPYyNIEl B pabodee BpeMs ¢
9.00 no 17.00;

- OCYIIECTBIATh COBMECTHYIO PabOTy Haj JOKyMeHTaMH (Bkiajaka «Daiimbr).

ITpu nmpoBeneHNA 3aHATHIA B TUCTAHIIMOHHOM CHHXPOHHOM (popMaTte HY)KHO BCErja padoTaTh C BKIIFOYEHHOW KaMepou.
HckmogeHne — eciii MperoAaBaTellb MOIPOCHT OTKIIIOYNTH KaMephl 1 MUKPO(OHEI B cBs3M ¢ OonbmuMu moMexamu. Ha aBatapkax
JIOJDKHBI OBITh UCKITIOUUTENIBHO JIEN0BbIe (HOTO.

ITpu nmpoBeneHNHN JIEKIIMOHHO-NIPAKTUYECKHUX 3aHATUI BEIETCS 3aMUCh. DTO AAa€T BO3MOXKHOCTh IIPOCMOTPA 3aHATHSA B ClIydae
HEBO3MOKHOCTH TIPHUCYTCTBHS Ha HEM WM TIPH HEOOXOIMMOCTH BHOBE OOPATHTCS K MaTepHaiy U 3aHOBO €ro IPOCMOTPETE.




