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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

Bnox OIT: b1.b

2.1 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 |I'mpporasoguHamuka

2.2.2 | MexaHuKa KHUIKOCTH U Ta30B

2.2.3 |IlpuxmagHas MexaHUKa

2.2.4 | Teopus BepOSTHOCTEH M MaTeMaTHYECKasi CTATUCTUKA

2.2.5 | TexHuveckasi TepMOJMHAMHKA

2.2.6 |YueOHas NpaKkTHKa IIO MOJTYYCHHUIO EPBUYHBIX TPO(PECCHOHANBHBIX YMCHUI

2.2.7 | DU3HKO-XUMHUUYECKHE CBOMCTBA BOIbI

2.2.8 | XuMus TOIIMBa

2.2.9 | DnekTpoTexHHKa

2.2.10 |MatepuanoBeneHHE U TEXHOJIOTUS KOHCTPYKIIHOHHBIX MaTEpHAIOB

2.2.11 |Metponorus, cepTUGUKAIIS U TEXHUIECKUE H3MEPEHHUS

2.2.12 | OcHOBBI TpaHCGHOPMAIIUHU TETIOTHI

2.2.13 | TemnomaccooOmeH

2.2.14 | TorMBO M TOIUIMBOCKHUTAIOIINE YCTPOUCTBA

2.2.15 | ®U3HKO-XUMHUYECKHE OCHOBBI BOJIONOATOTOBKHU

2.2.16 | BpicokoTemIiepaTypHbI€ TEIIOTEXHOIOTHYECKHE IPOIECCH] M YCTAHOBKHU

2.2.17 |Pemenue npukiaaHbIX 3a1a4 ¢ ucnoiaszoBannem MATLAB

2.2.18 | TemnmomaccooOMeHHOE 000PYTOBaHUE TIPEIIPHATHH

2.2.19 | DHeprocOeperxeHHe B TEIUIOIHEPTETUKE U TEIUIOTEXHOIOTHN

2.2.20 | HayuHo-uccnenoBatenbckas pabora

2.2.21 |IloaroToBka K HpoOLEIype 3aIlUTHI U 3alUTa BEITYCKHOH KBATU(PHKAITHOHHON pabOThI

2.2.22 | IlpeaauriioMHas IpaKTHKa

2.2.23 | TemsoBbIE AIEKTPUUYESCKUE CTAHITUH

3. PE3YJIBTATBI OBYYEHMS 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMU

OIIK-4: npakTHyeckas npogeccnoHalbHas MOAT0TOBKA (CII0CO0EH YYUTHIBATh CBOICTBA KOHCTPYKIIMOHHBIX MaTepHaJIOB B
TeIUVIOTEXHUYECKHX Pacyerax ¢ y4eToM JMHAMHYECKHX U TeIJIOBbIX HATPY30K)

3HaTb:

OIIK-4-31 npotieccsl 31€KTpoIn3a, TaJIbBAHUUYECKHE POIECCH], KOPPO3UIO METaIa

VYK-1: pynnameHTaIbHbIC 3HAHUS

3HaTh:

VYK-1-31 3HaTh: OCHOBBI CTpOCHUA BECUICCTBA, TCOPHUIO 3J'IeKTp0J'II/ITI/I‘{CCKOI71 AUCCOIMAalIUHU U SJICKTPOXUMHYCCKUX ITPOLECCOB

YMmerb:

VK-1-Y1 YMeTb: IpOBOIUTH PacuyeTsl MPOLYKTOB peaKIUi

OIIK-2: pynagamenTaibHast IOAT0TOBKA

YMeTh:




OIIK-2-Y1 YMeTs: IpOBOIUTE PacyeThl MACChl U 00bEMa MPOLYKTOB IEK-TPOJIN3a

YK-4: ucciaenoBanus

Baanernb:

YK-4-B1 Bnagers: crioco6aMu HCTIONB30BaHMS J1TaOOPaTOPHOTO 00OPYTOBAHUS B XUMUIECKHX W 3JEKTPOXHMUIECKUX

HUCCIICO0OBAaHUAX

4. CTPYKTYPA U COJAEPKAHMUE

Kon
3aHATHS

HaumeHnoBanue pa3neioB u
TeM /BHJ 3aHATHS/

Cemectp
/ Kypce

Yacos

dopmupyemble
HHIUKATOPHI
KOMIeTeHI Ui

JlutepaTypa
H L
pecypchl

IIpumeuanne

KM

Boinmosn
sieMble
padoTsl

Pasnen 1. BBenenne.
OCHOBHBIE 3aKOHBI 1
NOHATHS XUMHH

1.1 Xumus, Kak paszen
€CTECTBO3HAHNS. 3HAUCHHUE
XMMUU KaK HayYHOH OCHOBBI
MaTepHAIOBEACHHSI.
OCHOBHBIE ITOHATHUS XUMUU:
aTOM, MOJIEKYJIa, HOH, MOJIb,
aTOMHAas MOJICKYJISIpHAs
Macca, CIIoco0bI UX
onpezaeneHus. OCHOBHBIE
3aKOHbI XUMHUH: 3aKOH
COXpaHEHHUs MacChl, KaK
OCHOBa MaTepPHAIHHOTO
OajaHca TEXHOJIOTHYECKOTO
nporecca, 3aKOH
[TOCTOSHCTBA COCTaBa
BEILECTB, 3aKOH
SKBUBAJICHTOB, 3aKOH
ABorapo. /Jlex/

VK-1-31 VK-1-
Vi

JI1.1J12.1
J2.2
013233

1.2 CBOMCTBa OCHOBHBIX KJIACCOB
coenuHenwuii. /J1a6/

VK-4-B1

JI1.2J13.1
JI3.3
012233

P1

1.3 CamocTosITensHOe U3yUeHUe
y4eOHOro MaTepuaia B
3IIEKTPOHHOM Kypce:
Hcropus pa3Burus

xumun /Cp/

VYK-1-31 YK-1-
V1

1.2
0103233

1.4 CamocTosATenbHOE H3yYCHUE
y4eOHOTO MaTepHaia B
3JIEKTPOHHOM Kypce: ATOMHO-
MoJieKyIsipHoe yuenue /Cp/

VK-1-31

J1.2
01030233

1.5 CaMocTOosATeIbHOE U3yUEHHE
y4eOHOro MaTepuaia B
3JIEKTPOHHOM Kypce:3aKoH
MIOCTOSTHCTBA COCTAaBA.
Cocrasnenue Gopmyi
OunapHBIX coenuHeHuit /Cp/

10

VK-1-31

1.2
0103233

1.6 CaMOCTOSTENIBHOE U3YUEHHE
y4eOHOro MaTepHana B
3JIEKTPOHHOM
kypce:CocTaBienue Gpopmyi
THAPOKCUNIOB U coneit /Cp/

VK-1-31

J1.1
012233

1.7 CamocTosTenbHOE H3YUCHUE
y4eOHOr0 MaTepHaia B
JJIEKTPOHHOM
kypce:Ilpumenenne 3aKk0HOB
ABOTapO 1 ra30BBIX 3aKOHOB
JUTSL PEIICHUS] XUMIYECKUX
3amau /Cp/

VYK-1-31 YK-1-
V1

J1.1
013233

Pasnea 2. Ctpoenue
BellecTBa.




2.1

Crtpoenue aroma. KBantoBbie
qucia. ATOMHbIE OpOUTAIIH.
Ipunun Iayns. IIpasuno
XyHI1a ¥ IOPSJIOK
3aIlOJTHEHUS] aTOMHBIX
opouraeii. [TpuHiwm
HauMEHbIIIEH SHEPTUH.
[Mepnognueckuii 3akoH u
[lepuoauueckas cucrema
XUMHYECKHX JJIEMCHTOB B
CBETE TEOPUH CTPOCHUS
atoma /Jlex/

VK-1-31

JI1.2J12.1
013233

2.2

XuMHUuecKasi CBA3b.
CTpoeHHE MOJIEKYII.
IMprauab! 00pazoBaHuS
xumuueckoil ces3u. [lpupona
XUMUYECKOH CBA3M.
Monnekyna Bogopoa u
METO/Ibl ee onucaHus. Meton
BC u rubpuauzanus
opburaneti /JIex/

VK-1-31

2.2
0103233

23

CaMoCTOsSITeNnbHOE H3YUCHHE
y4eOHOTO MaTepHana B
SIEKTPOHHOM
Kypce:DNeKTpOHHbIE
(hOpMYITBI DIIEMEHTOB.
XapakTepucTHKa dJIeMEHTa
o ¢hopmyne /Cp/

YK-1-31

J1.1
JI1.2J12.1
2.2
0103233

24

CamMocTosITeNnbHOE N3yUeHHE
y4eOHOTO MaTepraia B
JNIEKTPOHHOM
Kypce:3aBUCHMOCTb
nosioxxenus B IIIC ot
ctpoerus atoma /Cp/

VK-1-31

JI.1J12.1
J2.2
2103233

2.5

CamocTosTensHOE H3YICHUE
yueOHOro MaTepuaa B
3IIEKTPOHHOM
kypce:Ilepnonnyeckoe
HM3MEHEHHUE CBOMCTB BEIIECTB
B 3aBUCUMOCTH OT
nosnoxxernns B [1C /Cp/

10

VK-1-31

J1.1
JI1.2J12.2
0103233

2.6

CaMOCTOSTEIbHOE U3YUEHHE
y4eOHOro MaTepHana B
3IEKTPOHHOM
Kypce:BaneHTHOCTS.
Kosanentnas cssi3b /Cp/

YK-1-31

JI1.1J12.1
2.2
013233

2.7

CamocTosTensHOE H3YICHUE
yueOHOro Matepuaa B
3JIEKTPOHHOM
Kypce:Merammueckas
cBsi3b /Cp/

VK-1-31

J1.1
JI1.2J12.2
0103233

Pasgena 3. OkuciiureabHO-
BOCCTAHOBHTEJIbHDBIE
npoiecchl

3.1

OKucnIuTenpHo-
BOCCTaHOBHUTEIIbHBIC
peakuuy. Y paBHEHUS
aneKTpoHHOTO Oamanca. /TIp/

YK-1-31

JI1.1J12.2
013233

P5

32

CaMOCTOSTENIBHOE U3YUEHHE
y4eOHOro MaTepHana B
3NIEKTPOHHOM Kypce: AHaIN3
OKHCIIUTEIBHO-
BOCCTAHOBUTEIBHOI
cnocoOHocTH atoMma /Cp/

VK-1-31

J1.1
012233




33

CaMocTOATeIbHOE U3yIeHHE
y4eOHOro MaTepHaia B
JJIEKTPOHHOM

Kypce: Tunuussie
okucnurenu. Hemerasmibl.
Kucnotsr. /Cp/

VK-1-31

1.2
013233

34

CamocTosTenbHOE H3ydeHHe
y4eOHOTO MaTeprana B
3JIEKTPOHHOM
Kypce:OKHCIUTEbHBIE
CBOWCTBA XpOMATOB,
JIUXpOMATOB, a30THOM
kucioThl. /Cp/

YK-1-31

J1.2
0102393

3.5

CaMocTosITeNnbHOE N3yYeHHE
y4eOHOTO MaTepHaia B
9JIEKTPOHHOM

Kypce: Tunuunsie
BOCCTaHOBHUTEIH. MeTabl,
cynsduasl, HUTpUALL. /Cp/

VK-1-31

J1.2
0103233

3.6

CaMOCTOATEIBHOE U3YUEHHE
y4eOHOro MaTepuaa B
AIIEKTPOHHOM
Kypce:BoccranoBuTenbHbie
cBO#icTBa rasloreHu0B. /Cp/

YK-1-31

J1.2
0103233

3.7

CaMocTOoATeNbHOE U3yIeHHE
y4eOHOro MaTepraia B
JJIEKTPOHHOM

Kypce: OKHCITUTENBHO-
BOCCTAHOBUTEJIbHAS
JIBOMCTBEHHOCTb. Peakiyu
JCIIPOTIOPIIMOHUpOBaHUS. /C

p/

VK-1-31

JI1.2J13.1
013233

Pa3nen 4. DnexTpoxumust

4.1

CamocTosTensHOe U3yUeHne
y4eOHOTO MaTepHaia B
AIIEKTPOHHOM Kypce: OCHOBBI
ANEKTPOXUMHUUECKUX
npoueccos. ['anbBaHnuecKuit
anekMHT /Cp/

OIIK-2-Y1
OIIK-4-31

0103233

4.2

CaMocTosITeIbHOE H3YYeHUE
y4eOHOTO MaTeprana B
3JIEKTPOHHOM
Kypce:DJIEKTpOIIU3 KaK METOJ
MOJTy4eHUsI U
paduHIPOBaHUS METAIIIOB.
Pacyer maccel 1 00beMa
MPOIYKTOB AuteKTponu3a. /Cp/

OIIK-2-V1
OIIK-4-31

0102393

43

DJIeKTPOIIN3 B pPacTBOpax
9JIEKTPOJIUTOB.
lapBaHUYECKHE POLIECCHI.
Koppo3us. /J1a6/

VK-4-Bl

JI3.3
012233

P2

Pa3gen 5. PacTBopsl

5.1

CoiictBa pactBopos. /IIp/

VYK-1-31 VK-1-
Vi

JI1.2J12.1
2.2
013233

P8




52

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
3NIEKTPOHHOM Kypce:Oomume
CBOWCTBA PaCTBOPOB.
PactBopb! Kak MHOTO
KOMITOHEHTHBIE CHCTEMBI.
PactBopurens u
PacTBOPsIEMOE BELIECTBO.
PactBOpuMOCTB.
Haceiennsie u
HEHACHIICHHBIE,
HepeCHIIIEeHHBIE,
paz0aBiIeHHbIC U
KOHIICHTPHPOBAaHHbIC
pacTBopsl. B3aumozelicteue
PacTBOPEHHOTO BELIECTBA U
pactBopuTens. /Cp/

VK-1-31

1.2
013233

53

CaMOCTOSTEIBHOE U3YUEHHE
y4eOHOro MaTepHana B
3NIEKTPOHHOM
Kypce:PacTBopbt
JIIEKTPOIIUTOB.
DNEeKTPOIUTUYECKAs
JUCCOLHALS PACTBOPEHHBIX
BelecTB. Teopus
JIEKTPOIUTUYECKON
nqucconuanuy. Koncranra n
CTEIICHB TUCCOLUAIIIH
€1a00T0 IEKTPOIUTA. 3aKOH
pa36aenenus OcBanbaa. /Cp/

VK-1-31 VK-1-
V1

J1.2
012233

54

CaMocTOATEeIbHOE U3yIEHHE
y4eOHOTO MaTepHaia B
JIEKTPOHHOM
Kypce:PacTBOpBI CUIBHBIX
anexTposnnToB. Kaxkymasics
CTEICHb TUCCOLUAIIIH
CHIIBHOTO DJICKTPOJIUTA.
WonHoe npousBeaeHne BOBI.
Bonoponusrii u
TUPOKCUIIBHBIN II0Ka3aTeNu.
WNnnukaTopel. Metoabt
onpeneneHus: pH.
ITpounssenenue
pactBopumocTi. OOMEHHBIE
peakuuu B pacTBOpax.
I'upponus coneii. Koncranra
U CTEIEHb TUAPOIIN3a.
Bydepnsie pactopsr. /Cp/

VYK-1-31 YK-1-
V1

1.2
0103233

Pasgen 6. O0mmue
3aKOHOMEPHOCTH
XHMHYEeCKHX MPOLECCOB.

6.1

CaMOCTOATEIBHOE U3YUEHHE
yueOHOro MaTepuaa B
3NIEKTPOHHOM Kypce:OCHOBBI
Tepmoxumun. /Cp/

VK-1-31

JI1.1J12.1
2.2
0103233

6.2

CaMOCTOSTENIBHOE U3YUEHHE
y4eOHOro MaTepHana B
3IEKTPOHHOM
Kypce:Onpenernenue
3aBHCHMOCTH CKOPOCTH
PEaKI{U OT KOHLICHTPALIMH H
TemnepaTypsl. CMenieHne
pasrOBecwus. /Cp/

VK-1-31

JI1.2J13.1
012233




6.3

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
3IIEKTPOHHOM Kypce:3aKoH
I'ecca. Pacuersl TemoBbIx

s dexToB peakimii. /Cp/

YK-1-31 YK-1-
v1

JI1.2713.2
013233

6.4

CamocTosITeNnbHOE N3ydeHHE
y4eOHOTO MaTepHaia B
3JIEKTPOHHOM Kypce:BTtopoe
HAYaio TEPMOAUHAMHUKH.
[Mousitre 06 SHTPOITHH.
V3meHeHne SHTPONUH IPH
(ha30BBIX U XUMHYECKHX
npespamieHusnx. /Cp/

VK-1-31

JI1.2J12.1
0103233

6.5

CaMocTosITeNnbHOE N3YYCHHE
y4eOHOTO MaTepHaia B
9JIEKTPOHHOM
Kypce:CaMOIpOn3BOJIBHOE
HPOTEKAHNE PEAKIIH.
Oueprus ['m66ca. Pomb
SHTAJIBIIUHHOTO U
SHTPONMHHOTO (PaKTOPOB B
OTIpeeIeHUN HATIPaBIICHUS
nponecca. /Cp/

VK-1-31

JI1.2J12.1
0103233

6.6

CamocTosTensHOe H3yUeHUE
yueOHOro MaTepuasa B
ANIEKTPOHHOM Kypce: OCHOBBI
XUMHYECKOH KHHETHKH.
CKOPOCTbh XUMHUYECKOM
peakiun 1 (HaKTopsI ee
OTIpEAEIISIOHE.
3aBHCUMOCTH CKOPOCTH
PEaKIMu OT KOHUEHTPALUU
pearentoB. Kinaernueckoe
YpaBHEHHE PEaKIINN.
[IpaBuno Baur-T'odda.
Koncranra ckopoct
peaxkuuu. DHeprus
akTuBanuu. Katamus u
karanusatopsl. /Cp/

YK-1-31

JI1.3J12.1
013233

6.7

CaMocCTosITeTbHOE U3yUCHUE
y4eOHOTO MaTepHaia B
3IIEKTPOHHOM

Kypce: XUMHYECKOe
paBHOBecHe. OOpaTHMBIE 1
HeoOpaTHMBIC XUMIYECKUE
peakuuu. Koncranra
XHMHYECKOTO PAaBHOBECHS U
ee cBsI3b ¢ oHeprueit ['nboca.
CMeneHne XUMI9IeCKOTro
paBHOBECHS IIPH U3MECHCHUH
yenoBuil. [Tpunnun Jle-
[Matense. /Cp/

VK-1-31

JI1.2J12.1
01030233

6.8

/Op/

OIIK-2-V1
OIIK-4-31 VK-
1-31 YK-1-V1

013233

P5

6.9

/3auét/

OIIK-2-Y1
OIIK-4-31 VK-
1-31 YK-1-V1

010233

KM2

Pa3nen 7. OcHOBBI
KOOPAWHAIMOHHON XUMHHU




7.1

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepHaia B
HIIEKTPOHHOM

Kypce: XapaKTepuCcTHKa
KOOPAWHAIIMOHHBIX
COEIMHEHUH, UX M0JIydEeHUE,
KIIaccu(uKarms.
Kommrexkcoobpa3oBatens u
nurasapl. Buemnss u
BHYTPCHHSIS
KOOPAWHAIIMOHHBIE CEPHI.
Koopaunanuonnoe uucio,
3aBUCUMOCTb
KOOPJMHAIMOHHOTO YHCIIA OT
3apsja u paguyca
KOMILJIEKCOO0Pa30BaTesl.
PaBHOBecHs B pacTBOpax
KOOPAWHAIIMOHHBIX
coenunennii. Koncranra
HeycroiuuBocTH. /Cp/

VK-1-31

013233

72

CamocToATenbHOE U3yUeHHE
y4eOHOTO MaTeprana B
JJIEKTPOHHOM
kypce:Homenknatypa
KOOpPIUHAIIMOHHBIX
coequHeHuii. KBaHTOBO-
MEXaHHYECKHE METOIBI
TPaKTOBKH XUMHUYECCKOMH
CBSI3M B KOMIUIEKCHBIX
coequHeHnsIX. Meton
BaJICHTHBIX cBsi3ei. [lonsTue
0 TEOPUHU KPUCTAJUIMYECKOTO
noJis. CIeKTPOXUMHIYECKHMA
psn murannoB. M3omerpus
KOOPIUHAIIMOHHBIX
COCIUHCHUN. 3HAaUECHHUE 1
MIpUMEHEHHE
KOOPIUHAIIMOHHBIX
COEJVHEHUH B HayKe U
texuuke /Cp/

YK-1-31

010233

7.3

CamocTosTensHOe U3yUeHUE
y4eOHOro MaTepuaia B
HIIEKTPOHHOM
kypce:Ilomydenue
KOMIUIEKCHBIX COEIUHEHUH.
CBolicTBa KOMIIEKCHBIX
coemqunaeHmi. /Cp/

VK-1-31

013233

7.4

CaMOCTOATENIBHOE U3YUEHHE
y4eOHOro MaTepuaa B
3JIEKTPOHHOM
kypce:CocTaienne Gpopmyn
KOODPJHHAIIMOHHBIX
coenunennii. Pacuer
KOHCTAHTBI

HecroikocTH. /Cp/

VYK-1-31 VK-1-
v1

0103233

7.5

CamocTosTensHOE H3YICHUE
yueOHOro MaTepuaa B
3IIEKTPOHHOM Kypce:Meron
KOMILTEKCOHOMETPHUIECKOTO
tutpoBanus /Cp/

VK-1-31 YK-1-
v1

013233

Pa3gen 8. Ctpoenue u
CBOJCTBA HEMETAJLIJIOB P-
3JIEMEHTOB.




8.1

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
HIIEKTPOHHOM
kypce:Iloarpynmna reaus.
OO01as xapakTepucTUKa
aneMeHTOB. Haxoxnenue B
MPUPOJIE, METOABI OTyIECHHS
COeIMHEHHs OIaropoIHBIX
razos. [Ipakruueckoe
TpUMEHEHHE 01aropoTHBIX
ra3oB. /Cp/

VK-1-31

013233

8.2

CamocTosTensHOe H3yUeHUE
y4eOHOr0 MaTepHaia B
AIIEKTPOHHOM
kypce:Bonopox. ITonoxenue
B NIEPUOANUYECKON cucTeme,
o0IIast XapaKkTepHCTHKa,
n3ororsl. JlabopaTopHsie 1
MPOMBIIITICHHBIE METOMBI
nony4deHus. dusnueckue u
XUMHYECKHUE CBOICTBA.
Iunpunel, ux
KaccuuKanus, Cocoosl
MOJTYYCHHS ¥ CBOHCTBA.
O0mas xapakTepucTHKa
BOJOPOJHBIX COEMHEHUHN
HeMeTaiwioB. [IpumeHenue
Bojopona. /Cp/

YK-1-31

013233

83

T"asorenst. O0mas
XapaKTePUCTHUKA, TOJTyICHHUE,
(uznyeckue U XUMHUYECKHE
cBoiictBa. CoequHEHNE
TAJIOTEHOB C BOJIOPOJIOM,
[10JIy4YEHHUE, CBOMUCTBA.
ITinaBuKOBasi KMCIIOTA,
XJIOPOBOZIOPOIHAS,
O6pomMoBOOpOIHAS U
MOJIOBOZOPOIHAST KUCITIOTBHI.
Tamorennnel.  /Jlex/

YK-1-31

0132233

8.4

CaMocCTOsITeNnbHOE N3YYCHHE
y4eOHOTO MaTeprana B
SIIEKTPOHHOM
kypce:CpaBHEHHE COBUCTB
OKHCITUTEIBHO-
BOCCTaHOBHUTEIILHBIX
KHCIIOPOA0COIEPKAIIHX
KHCIIOT ranorenos. /Cp/

YK-1-31

0102393

8.5

CamocTosTennbHOe H3ydeHNe
y4eOHOTO MaTepHana B
3JIEKTPOHHOM
Kypce:Bzaumopeiicteue
TaJIOTEHOB C PaCTBOPAMHU
LIEI0YEN U BOJIOM.
CoenuHeHue rajJoreHoB ¢
kucnoponom. Oropua
KHCIIOPOZA, OKCHIBI XJIOPA,
Opoma, noxa.
Kucnoponconepxamiue
kucnotsl. [Ipumenenue
rajgoreHoB. /Cp/

YK-1-31

012233




8.6

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
HIIEKTPOHHOM
kypce:Kucnopoa. Obmas
XapaKTepUCTHKa, CTPOCHHE
MOJIEKYI1, IJaOOpaTOPHBIC U
MIPOMBIIITIEHHBIE CTTIOCOOBI
HONTy4YeHHs, PU3NIECKHE U
Xumuueckue cBorcraa. O30H,
€ro HOJTy9eHHe, CTPOCHNE
MOJIEKYII, CBOICTBA U
npumenenue. /Cp/

VK-1-31

013233

8.7

CaMocCTosITeTbHOE U3yUCHUE
y4eOHOTO MaTepHaia B
3JIEKTPOHHOM Kypce:Boga.
dusnyeckue CBOMCTBA,
JiarpaMMa COCTOSHUS,
XUMHUYECKHE CBOMCTBA.
Kpucrannoruaparsl, ux
CTPOCHHUE U MX CBOMCTBA.
CrocoObl OYHCTKH BOJIBI.
[Tepokcun Bosopona,
CTpOCHUE, TONTyICHHE,
cBoiicTBa, mpuMenenue. /Cp/

VK-1-31

0103233

8.8

Cepa. O0mias
XapaKTePUCTHKA,
HaxOoX/IeHUE B IPHPOJIE,
CIIOCOOBI MOJTYYCHUS,
(u3HUecKre U XUMUYECKUE
cBoiictBa. CepoBOJOPO,
cynb(uabl, MOTUCYAbGUIBL.
CoenuHEHHUE CEPHI C
KHCJIOPOZOM: OKCH/IB,
KUCIIOPOA0COepIKaIIIe
KHUCIIOTHI (CepHUCTas
KHCIIOTa, CEpHAs KHUCJIOTA,
JIMCEepHast KUCIIoTa,
THOCEpHAs! KUCIIOTA,
MEPOKCOKUCIIOTHI CEPBI), UX
conu. ITpumenenue cepsl u ee
coenuHeHHH. /Jlex/

VK-1-31

0102393

8.9

CBoiicTBa cephl U ee
coennHenuii /J1ab/

YK-4-B1

0103233

P3

8.10

CaMocTosITeNnbHOE N3YUCHHE
y4eOHOTO MaTeprana B
3JIEKTPOHHOM
kypce:CrocoObl
MPOMBIIIICHHOTO
IIPOU3BOJCTBA CEPHOI
KHMCJIOTHI. €€ IPUMEHEHHE B
HapoIHOM Xxo3siicTBe. /Cp/

VK-1-31

010233

8.11

CamocTosTennbHOe H3ydeHNe
y4eOHOTO MaTeprana B
3NeKTpoHHOM Kypce:CerneH,
TEJUTYp ¥ moJjioHuit. Oo0mast
XapaKTEePUCTHKA HICMEHTOB,
HaXO0XJICHUE B IPUPOJIE,
(u3HYecKre U XUMHUYECKUE
cBolicTBa. Bonoponusie
COEIMHEHHS CeJieHa U
temnypa. CeleHuabl u
Temtypuabl. OKCUABI cereHa
U TeILTypa.
Kucnoponoconepxkaiue
KHUCIIOTBI CENeHa U TeILTypa.
IIpumenenue cenena u
temnypa. /Cp/

YK-1-31

0102393




8.12

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
3NIEKTPOHHOM Kypce:A3OT.
OOmas xapakTepucTuka
9JIEMEHTa, HAXOXK/ICHHUE B
HPHPOJIE, CIOCOOBI
HOJTy9eHUs a30Ta,
(u3nUecKre U XUMUYECKHe
cBoiicTBa. CoelMHEHUS a30Ta
C BOJJOPOJIOM, CIIOCOOBI
HONTy4IeHHs, PU3NIECKHE U
XuMuueckue cBoiictea. /Cp/

VK-1-31

013233

8.13

CaMocCTosITeTbHOE U3yUCHUE
y4eOHOTO MaTepHaia B
SIICKTPOHHOM
kypce:CoenuHeHne a30Ta ¢
kuciopogoM. OKCHJIBI a30Ta,
KHCIIOPOA0COepIKAIIINE
KHCIIOTHI a30Ta, UX
nojxy4deHue u cBoiicrea. Comn
KHCIIOPOZ0COICPIKAIINX
KHCIoT azota. [Ipumenenue
a30Ta 4 ero

coeaunenui. /Cp/

VK-1-31

0103233

8.14

CamocTosITenbHOE U3yUeHHE
y4eOHOTO MaTeprana B
3NEKTPOHHOM Kypce:Dochop.
OO011as xapakTepucTHKa
3IIeMEeHTa, HaXOXKICHUE B
npupoze. AIUIOTPOIIHBIE
Moaudukanuu gocdopa.
Crioco0bI MOTydeHUS
dbocdopa. Puznveckue u
XUMHUYECKHE CBOMCTBA
dbochopa. Bogoposnsie
coenquueHus pocdopa.
Dochumst metainos. /Cp/

VK-1-31

0102393

8.15

CamocTosTensHOe U3yUeHUE
y4eOHOro MaTepuaia B
AIIEKTPOHHOM
kypce:Kucnoponnsie
coeaunenus ¢ocdopa.
Kucnoponoconepxarue
KHCIIOTHI ocdopa.
®Docdarsl. [Ipumenenue
dbocdopa u ero
coenuueHni. /Cp/

YK-1-31

013233

8.16

Yraepon. Oomas
XapaKTepUCTUKA dJIEMEHTa,
HAXOXIICHUE B PUPOJIC.
AIoTpOITHBIE MOAN(DUKALIIH
yrieponaa. Crioco0bt
MoJydeHust, GU3UIECKUE U
XMMHYECKUE CBOMCTBA.
Bonoponusie coenuHenus,
KHCIJIOPOJHBIC COCAUHEHUS,
KHCIIOPOAOCOIePIKAIIUE
KHCIIOTHI ¥ MIX COJIHL.
[Ipumenenue yriepona u ero
coenunenui. /I1p/

VK-1-31 VK-1-
V1

012233

P9




8.17

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
HIIEKTPOHHOM
kypce:Kpemunii. O6mas
XapaKTepHCTHKA HIIEMEHTa,
HaXO0XJEHUE B IPUPOJIE.
AoTpOITHBIE MOAN(UKAIIIH
kpemHHs. Crioco0B
HOJTy4eHUs], pu3nyecKue n
XUMHYECKHE CBOICTBA.
Bonoponusie coenuHenus,
KHCIIOPOHBIE COCAUHEHUS,
KHCIIOPO0COIEPKAILUE
KHCIIOTHI M IX COJIHL.
IIpuMeHeHuE KPEMHUS U €r0
coeauneHui. /Cp/

VK-1-31

013233

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

9.1

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
HIIEKTPOHHOM
kypce:Iloarpynna nurus.
OO01ast XapakTepucTUKa
snemeHTOB. Haxoxnenune B
MPUPOJIE, METOABI NOTyICHHS
COEJIMHEHMS 1LETOUHbBIX
MetaiuioB. [IpakTudeckoe
TIPUMEHECHHUE IETOYHBIX
mertao. /Cp/

VK-1-31

0103233

9.2

CamocTosTensHOe H3yUeHUE
y4eOHOro MaTepuaia B
AIIEKTPOHHOM
kypce:ITonrpynma 6epunms.
[Tonoxenue B
HEPUOANYECKON cHucTeME,
0011ast XapaKTepPHUCTHKA,
METO/IBI TOTYUCHUS.
duznueckre 1 XUMUYECKHE
cBoricTBa. OKCHUIBI,
THAPOKCHUIBI, HX
KiaccuuKanus, Cocoosl
TIOJTy4eHUSI 1 CBOMCTBA.
ITpumenenue
IIEI0YHO3EMETbHBIX
MmeTtasuios /Cp/

YK-1-31

013233

9.3

CsoiicTBa s-Merasuios. /J1ad/

YK-4-B1

01030233

P4

Paznea 10. Ctpoenue u
CBOIiCTBAa MeTAJLJIOB p-
3JIEeMEHTOB

10.1

Amomunani. O0mas
XapaKTepUCTUKA, TIOTyICHUE,
(uznveckue U XUMHUYECKHE
cBoiicTBa. OKCH/I, THIPOKCHU]I,
COJIM QJTFOMHUHUS.
ITpuMeHeHUE aNIOMUHUS U
ero coequnenuil. /I1p/

VK-1-31 VK-1-
Vi

01030233

P10




10.2

CamocTosTensHOe U3yUeHUe
y4eOHOTr0 MaTepuaa B
3IEKTPOHHOM Kypce: [ amnmit,
uHaniH, Tammi. O0ras
XapaKTePUCTHKA JIICMEHTOB.
HaxoxneHnue B mpupoze,
CIIOCOOBI TIOJTy9IeHHS,
(uznveckue U XUMHUYECKHE
cBolictBa. CoeHeH s
TajuIis, MHIMS, TAJUIHS 0 UX
npumeHenue. /Cp/

VK-1-31

013233

10.3

CamocTosTensHOe H3yUeHUE
y4eOHOr0 MaTepHaia B
ANIEKTPOHHOM Kypce:OoBo,
ceuHenl. O0mas
XapaKTePUCTHKA DIICMEHTOB,
CIIOCOOBI TIOTyYCHHS,
(hu3nyecKrue U XUMUIECKHE
cBoiicTBa. OKCH/IBI,
ruapokcuasl. [IpuMenenne
oJoBa, ceuHIa. /Cp/

YK-1-31

013233

10.4

CamocTosTennsHOe H3ydeHNe
y4eOHOTO MaTepHana B
3JIEKTPOHHOM Kypce:Vcropus
Pa3BUTHUS METAJLTYPTHU.
[Monyuenue onosa, Meau,
amomunust. /Cp/

YK-1-31

012233

Pa3gen 11. Ctpoenue u
CcBoOlicTBa MeTaJLI0OB d-
3JIEMEHTOB.

CaMOCTOATENIbHOE U3YUEHHE
yueOHOro MaTepuaa B
3JIEKTPOHHOM
kypce:Iloarpynna ckanaus.
OOmas xapakTepucTuka
3JIEMEHTOB, HAXOX/ECHHE B
HPUPOJIE U MOTyIEHHE.
OKCHIBI, THAPOKCHIBL.
[IpumeHneHue 31eMEHTOB
noArpymmnsl ckauaus. /Cp/

YK-1-31

013233

11.2

CaMocTosITeNnbHOE N3YUCHHE
y4eOHOTO MaTepraia B
3NIEKTPOHHOM
kypce:Iloxrpymnma turana.
OOmas xapakTepuCcTHKa
3JIEMEHTOB, HAXOXK/ICHHE B
HPHUPOJIE U MOTy4EHHE.
Oxcuibl, THAPOKCHBL.
IIpuMeHeHue 31€MEHTOB
noArpymnnsl Turana. /Cp/

VK-1-31

0102393

CaMocTOATeNIbHOE U3yIeHHE
y4eOHOro MaTepuaia B
HIIEKTPOHHOM
kypce:Iloarpymnmna Banagus.
OO011as xapakTepuCcTHKa
3JIEMEHTOB, HAXOK/ICHHE B
IPUPOJIE U MTOTyICHHE.
OKcubl, THAPOKCHIBL.
IIprMeHeHNe 31eMEHTOB
noarpynmsl Banaaus. /Cp/

VK-1-31

0103233




11.4

IMoarpynma xpoma. Obmmas
XapaKTepUCTUKA 3JIEMEHTOB,
HaXOXXJICHUE B IPUPOIC U
nonydeHune. OKCHIBI,
ruapokcuasl. [Ipumenenue
3JIEMEHTOB MOJTPYIIIIbI
xpoma. /Cp/

VK-1-31

013233

11.5

CaMOCTOATENIBHOE U3YUEHHE
yueOHOro MaTepuaa B
3JIEKTPOHHOM
kypce:ITonrpynmna mapranna.
OOmas xapakTepucTuka
3JIEMEHTOB, HAXOXKICHHE B
MPUPOJIE U MTOTyYCHHE.
OKCHBI, THAPOKCHIBL.
[IpumeHeHue 271€MEHTOB
moArpymmel Mapranna. /Cp/

YK-1-31

013233

MerTanibsl ceMercTBa JKele3a.

O0mas xapaKTepucTHKa
3JIEMEHTOB, HAXOX/ICHHE B
MIPUPOE U MOTyYEHHE.
UyryH u cranb. OKCUapbl,
TUPOKCUABI, COSAUHEHUS

METaJJIOB CEMEHCTBA JKee3a.

IIpuMeHeHHe METAIOB M UX
coennHeHni. /Jlex/

VK-1-31

010233

CaMOCTOATEIBHOE U3YUEHHE
yueOHOro MaTepuaa B
3JIEKTPOHHOM
Kypce:Merasibl cemeiicTBa
xkenesa. Obmras
XapaKTepUCTUKA 3JIEMEHTOB,
HaXOXJICHUE B IPHPOJIE U
noaydenue. UyryH u cransb.
OKcubl, THAPOKCHUIBL,
COEIIMHEHUSI METAJIJIOB
CEeMENCTBa XKeje3a.
IIpuMeHEHUE METAIIOB U UX
coeauneHui. /Cp/

VK-1-31

013233

CamocTosTeNnbHOE U3yUeHUe
y4eOHOTO MaTepHaia B
JIIEKTPOHHOM
Kypce:Merasuibl cemelicTBa
raTuHBL. O0mas
XapaKTEePUCTHKA HICMEHTOB,
HaXO0X/CHUE B IPUPOJE U
nonydeHue. OKCHIbI,
THIPOKCHIBI, COSTMHCHUS
METaJIOB CEMEICTBA
miatusbl. [Ipumenenue
METAJLIOB U UX

coenuneHwi. /Cp/

VK-1-31

01090233

CaMOCTOATEIBHOE U3YUEHHE
y4eOHOro MaTepuaa B
3IIEKTPOHHOM
kypce:ITonrpymma mermu.
OO1mas xapakTepucTuka
3]IEMEHTOB, HAXOXK/IEHHE B
MPUPOJIE U MTOTyYCHHE.
OKCHBI, THAPOKCHIBL.
[IpumeHeHue 271€MEHTOB
noarpymmsl Meau. /Cp/

VK-1-31

0103233




11.10

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
HIIEKTPOHHOM
kypce:Iloarpynmna nuHka.
OO01as xapakTepucTUKa
3JIEMEHTOB, HAXOXECHHE B
IPHUPOJIE U MOTyIEHHUE.
OKcHbl, THAPOKCUIBL
[IprMeHeHue 31eMEHTOB
noArpynms! uHKa. /Cp/

VK-1-31
013233

11.11

CaMOCTOSTEIbHOE U3YUEHHE
y4eOHOro MaTepHana B
3NIEKTPOHHOM
Kypce:Pa3Burue JTOMEHHOro
MIPOM3BOJICTBA B
HoBotpourke. JlomeHHbII
IpolLecc MPOU3BOACTBA

gyryna. /Cp/

YK-1-31
013233

Paznen 12. 5. Ctpoenne u
cBoiicTBa MeTasLIoB f-
3JIEeMEHTOB.

12.1

CamMocTosITeNnbHOE N3YUCHHE
y4eOHOTO MaTeprana B
3NIEKTPOHHOM
kypce:Jlantanounsl. O6mas
XapaKTEePUCTHKA HIICMEHTOB,
HaXO0XJICHUE B IPUPOJE U
nonydeHue. OKCHIBI,
ruapokcusl. [IpuMenenne
JIAHTaHUIOB. AKTHHOHIHI.
OO1mas xapakTepucTuka
3JIEMEHTOB, HAXOXECHHE B
MPUPOJIE U MTOTyYCHHE.
OKCHIBI, THAPOKCHIBL
[Ipumenenue

aktuHou10B. /Cp/

VK-1-31
010233

12.2

/dp/

VK-1-31 VK-1- P6
Vi 010233

12.3

/Dx3amen/

OIIK-2-V1 KM1
OIIK-4-31 VK- 013233
1-31 YK-1-V1

5. ®OHJI OIEHOYHBIX MATEPHUAJIOB

5.1. KoutpoabHble MeponpusiTis (KOHTPOJIbHas padoTa, TecT, KOJUIOKBUYM, 3K3aMeH M T.I), BONPOCHI IS

CaMOCTOSITEJIbHOM MOJATOTOBKH

Kon
KM

KonTtponsnoe
MepOoIpHsITUE

IIpoBepsiemble
WHIUKATOPBI
KOMIIETEHIIAHN

BOHpOCLI JUIA IOATOTOBKH

KM1

v1

DK3aMeH OIIK-2-Y1;0I1K-4-
31;YVK-1-31;VK-1-

VYcrHas dpopma:

. XuMHs, KaK pa3fiel eCTeCTBO3HAHUA. 3HaUeHHEe XMMUH KaK HayqHOH
OCHOBBI MaTepHaIOBEC-HHS.

OCHOBHBIE TOHATHS XUMHH: aTOM, MOJICKYJIa, HOH, MOJIb, AaTOMHAs
MOJIEKYJSIpHAasi Macca, CIIoCOObI

ux onpenencHus. OCHOBHBIC 3aKOHBI XUMHH: 3aKOH COXPAHEHNS MACCEHL,
KaK OCHOBA MaTepHajb-HOTO

6anaHca TEXHOJIOTMYECKOTo Mpollecca, 3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JKBUBAJICH-TOB,

3aKOH ABOTaIpo.

2. Crpoenne aroma. Macca 1 SHEprHs B MaTepPHAIEHOM MHpE.
OrneMeHTapHbIE YaCTHULII U MOTIS.

Macca, 3apsi, CITHH ¥ JpYTHE CBOMCTBA JIEMEHTAapHBIX BEIECTB. S 1po
1 3JIEKTPOHHAS 000I0UKa.

KBanrossle uncna. BonHoBas GpyHKINA U 2JIEKTPOHHAS IIIOTHOCTH B
aToMe. ATOMHBIE OpOHTANH.

Ipuanmm [Mayns. EMkocTs 35eKTpoHHBIX o6omoduek. [Tpasmno XyHna u




HOPSIOK 3aII0JIHEHUS

aTOMHBIX opOuTaeil. [TpuHIMI HaMMEHbIIEH YHEPTHH.

3. CrpoeHue 3JIEKTPOHHBIX 000I0UeK aTOMOB 31eMeHTOB. [loHsTHE
3¢ dexTHBHOTO 3apsaa sapa

atoMma. [1epnoguuHOCTh CTPOEHUS DIEKTPOHHBIX 000I0YEK.
IToreHunanbl MOHU3ALUYU U CPOLICTBO

K 2JIEKTPOHY aToMa. Paguycel aTOMOB HOHOB.
OIeKTPOOTPHUILIATEIFHOCT ATOMOB XUMHYIECKUX

3JIEMEHTOB.

4. Tlepunoauueckuii 3axoH u [lepuoanyeckas cucreMa XUMHYECKUX
3JIEMEHTOB B CBETE TEOPUHU

CTPOEHUS aToMa.

1. Xumnueckas cBsi3b. Ctpoenue Mosuekyi. IIpudanHel
00pa3oBaHMsI XUMUIECKOU CBSI3H.

IIpupona xuMudeckoi cBsi3u. Mosekyiia BOJOpoAa U METOABI €€
onucanus. Merox BC u

THOPUAN3AINS OpOUTAIICH.

2. BanentHoe cocrosinne aroma. KoBaneHTHas CBS3b B
MHOT'0aTOMHBIX MOJIEKYJax.

JloHopHO-ak1enTopHOE B3auMoericTeie. HarpapieHHOCTh U
HACBIIAEMOCTh XUMUYECKOH

KOBaJICHTHOMH CBsI3U.

3. MexMOJIeKyIspHble B3aUMOJAEHCTBUS. XUMUYECKas CBSI3b U
TUIBI KpucTayioB. loHHas

CBs3b. B3aumozelicTBrE HOHOB KPUCTAIIIMYECKON PEIIETKU. DHEPIUs
MOHHOM KPUCTAJUIMYECKOU

PELIETKHY, BIUSHUE Pa3MEPOB U 3apsiioB HOHOB. Cuiibl Ban-aep-
Baansca. OpueHTaniMoHHOE,

MHAYKLHOHHOE U JUCIIEPCUOHHOE MEKMOJIEKY/ISIPHOE B3aUMOACHCTBHUE.
4. OCHOBBI XMMHUYECKOW TEPMOAMHAMHUKHN. DHEPreTUUECKUE
XapaKTEePUCTUKN XUMUYECKUX Pe-aKIIi.

IMepBoe Haugano TepmoauHamMuku. [IpeBpamienue sHeprun 1 paboTH B
XUMHUYECKUX Ipolieccax.

Tepmoxumusi. 3akoH ['ecca. Pacdersl TEIOBBIX 3()(HEKTOB peaKIuii.
5. Bropoe Hauano tepmoauHamMuku. [ToHsaTtue 00 SHTPOTHH.
W3menenne SHTponuH mpu (a3o-BeIX

1 XMMHYECKHX MpeBpaleHuax. CaMornpou3BoIbHOE IPOTEKaHNe
peakuuii. Dueprust ['m66ca. Pob

SHTAJIBIUIHOTO U SHTPOIHUIHOTO ()aKTOPOB B OIPEICTICHUH
HarmpaBJIeHHs Mpoliecca.

6. OCHOBBI XMMUYECKOH KHHETUKU. CKOPOCTh XUMHUYECKOMH
peakIiy 1 (paKTOPHI €€ OIpeeTsI-IoIIHe.

3aBUCHMOCTb CKOPOCTH PEAKI[HH OT KOHIIEHTPAI[H PEareHTOB.
Kunerndeckoe ypaBHEeHHE peak-1IHH.

IMpasuno BarTt-T'odda. KorcranTta ckopoctu peakun. DHEprus
aktuBarmu. Katanus u kataan-3aTOpsL.

7. Xumuueckoe paBHoBecue. OOpaTuMblie 1 HEOOpaTUMBIE
xuMudeckue peakuuu. Koncranra

XMMHYECKOTO PaBHOBECHS U €€ CBA3b ¢ dHepruer ' mboca. Cmermenne
XHMHUYECKOTO PaBHOBECHUS

npu uzMenennu ycioBuid. [Ipunnun Jle-1llaTense.

8. OOmpe cBOHCTBa pacTBOPOB. PacTBOPHI Kak MHOTO
KOMIIOHEHTHBIE CUCTEMBL. PacTBopuTens

U pacTBopsieMoe BeulecTBo. PactBopumocts. HachlieHHble u
HEHACBILIEHHBIE, IEPECHIIIEHHbIE,

pa30aBiIeHHBIC 1 KOHIIEHTPHPOBAHHBIE PacTBOPHL. B3anmoneiicTeue
PacTBOPEHHOTO BEIIECTBA U

pacTBOpUTEIISL..

9. PactBops! HeanekTponuToB. 3akoHbl Payns. JlaBinenue u
COCTaB Napa HaJl pacTBOPOM.

Kpucrannuzauus u kuneHue pactopa. Kpuockonust u 30ymInoCKONys.
10. PacTBOpBI 31€KTPONUTOB. DINEKTPOIUTHYECKAsT TUCCOLMALIUS
PacTBOPEHHBIX BEILLECTB.

Teopus anexTponutryeckon aqucconuanuu. Koncranra u creness
JIUCCOLIMALIUM C1a00r0 3JIeK-TPOJIUTA.

3akoH pa3zbasieHus OcBanbia.

11. PacTBOpBI CUNBHBIX 21€KTponUTOB. Kaxymasics creneHb
JIUCCOIMALIUH CHIIBHOTO DIIEKTPOJIHU-TA.




AKTHBHOCTH U K03 uIeHT akTuBHOCTU. VIOHHOE pou3BeieHne
BoJbl. Boopoauelii u
THUIPOKCHIIBHBIN TIOKa3aTeNn. HAHKAaTOpPHI.

12. OKHCIUATENFHO-BOCCTAHOBHUTENILHBIE TIPOIIECCHI, KaK
peakuuu nepenoca »ekTpona. OKUCIU-TeNH,

BOCCTAHOBUTEH. THUITBI OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIMH.
KonmyecTBeHHBIE XapaK-TEPUCTHKH OKHCIUTEITBHO-
BOCCTaHOBHUTEJIBHBIX MPOLIECCOB.

13. DNeKTpoJHbIE MOTEHIUAIbl METAIUIOB. [ anbBaHnYecKuit
aneMeHT. BogopoiHbIif 31eKTpo.

YpaBHeHHE DpHCTa. DIEKTPOIN3 PACTBOPOB H PACIIIABOB.
DNEKTPOIUTUUECKOE TOTYUYEHUE Me-TaJlJIOB.

DIEKTPOXUMUYECKask KOPPO3UsI METAJUIOB.

14. XapakTepucTuka KOOpAUHAIIMOHHBIX COSIUHEHUH, UX
noiydeHus, kinaccudukanus. KoM-miekcoodpa3oBatenb U TUTaHAbL.
PaBHOBecus B pacTBOpax KOOpAUHALMOHHBIX coequHeHui. Ho-
MEHKJIaTypa KOOPAMHAIIMOHHBIX COSANHEHUH. XUMHUYECKasl CBS3b B
KOMILIEKCHBIX COeIMHEeHUsX. [[puMeHeHre KOOpIMHAIMOHHBIX
COEJIMHEHUH B HAyKe U TEXHUKE.

15. Bonopoa. Ilonoxenne B NEpHOIUIECKON CUCTEME, METOIBI
TOJTydeHMsI, PU3NIECKUE U XUMHU-IECKHE CBOMCTBA, MPHUMEHEHUE
BOJIOPOJIA.

16. lanorensl. O0Ias XapaKTEPUCTUKA, TIOJTY4YCHHUE,
(usndeckre U XuMUIecKue cBorcTBa. Co-¢IMHEHHE TAIOTEHOB C
BOJIOPOJIOM, TOJy4eHue, cBoicTBa. COEIMHEHHUS T'aJIOTEHOB C
kucioponom. Ilpumenenne rajsoreHos.

17. Kucnopoa. Cepa. O0mias xapakTepuCcTHKa, CIIOCOObI
MONTy4IeHHs, pU3NIeCcKHe U XUMHIecKue cBoiictBa. O30H, ero
M0JIy4eHHEe, CTPOCHHE MOJIEKYIl, CBOMCTBA U IpuMeHeHue. Bona.
®dusnue-ckue cBoiictsa. [lepokcun Bogoposaa, CTpOeHUE, MOJIydeHHUE,
cBoO¥iCcTBa, NpuMeHeHHe. COeIMHEHNE CEPBI ¢ BOAOPOIOM, KUCTIOPOIOM.
IIpumMeHeHne cephl U ee COeNMHEHUH.

18.  Asor. ®ochop. O6mas xapakTepuCTHKA, CIIOCOOBI MOJTyIeHUs,
¢usmyeckne u XuMuIeckue cBoricTBa. CoeIMHEHNUS a30Ta C BOJOPOJIOM,
CrocoOBI IOTYYSHHUS, PU3MUECKIEe U XUMUIESCKHAE CBOMCTBA.
Coenunenue azoTa ¢ Kucaopogom. Conr KUCIOpoa0COIepKAIIIX
KHCIOT a3oTa. [Ipu-MeHenue a3oTa u ero coenuHeHuil. Bogoponnsie
coequneHus pocdopa. Kucnopoansie coenune-aust Gpocdopa.
®docarel. [Ipumenenue ¢pocdopa u ero coeqUHEHUIA.

19.  VYruepon. OOmias xapakTepUCTHKa, HAXOXKIEHUE B IPUPO/IE.
AmnoTporHbie MoauduKa-1uu. Crioco0b! MOTydeHUs, PHU3HISCKUE U
XUMHUYECKHEe CBOMCTBA. BomopoaHbie coeaMHEeHns, KUCIOPOIHbIE
COCIMHEHHS, KUCIIOPOJOCOIEPKAIIIE KUCIOTHI U MX COJIH.
[Tpumenenue yriaepoja v €ro COeIMHEHHUHN.

20.  s-meramisl [ u Il rpynm. TTonoxenue B mepuoin4eckoi cucTeme,
o0m1ast XapaKTepHUCTHKA, METOIbI TToydeHns. duzndeckne u
XUMHYecKue cBoiicTBa. OKCHIbI, THAPOKCUABI, UX KiIaccupu-Kauus,
crocoObl IoTy4eHHUs ¥ cBoiicTBa. [Ipumenenue.

21. p-merammtsl II1, IV rpymmn. O6mas xapakTepucTrka
aneMeHToB. Haxoxaenue B mpupoe, cro-coObl OTy4deHus,
(usnueckue U XMMUYECKHe cBolicTBa. [IpumeHeHue.

22. d - merayuier. IV u V rpymmn. O0mias xapakTepuCcTHKa
AJIEMEHTOB, HAX0XIEHHE B MPUPOJIe U nomydenne. OKCHIbI,
ruapoxcuasl. [Ipumenenue.

23. d - metamuter VI, VII rpynn. O0miast XapakTepucTHKa
AJIEMEHTOB, HAXO0XICHHE B MPUPOJIe U Tomydenne. OKCHIbI,
ruapokcuasl. [Ipumenenue.

24. MerTamisl ceMeicTBa kene3a, miaTuabl O01as
XapaKTePUCTHKA 3JICMEHTOB, HAX0XKJICHUE B IPUPOJIC U MOJTyICHUE.
UyryH u ctaib. OKCUIBL, TUAPOKCHIBI, COETUHEHUS METAJUIOB
cemeiicTBa xkenes3a, aTuHbl. IIpumenenue.

25. Ioarpynma meau. OOmas XapakTepUCTHKA 3JICMEHTOB,
HaXOXJICHUE B IPUpOIe U moiydeHre. OKCHIIBI, THUAPOKCHIBL.
IIpuMeHeHne 2IeMEHTOB MOATPYIIEI MEIH.

26. [Moarpynmna uunaka. O0IIas XapaKTepUCTHKA SJIIEMEHTOB,
HaXOXJCHUE B IPUPOJIC U Moyde-Hue. OKCUJIbI, THAPOKCHIBL.
[IpuMeHeHne PIeMEHTOB MO PYIIITEI IUHKA.

27. Jlantanunel. AxtuHuAbl. OOLIas XapakTepHCTUKA




3JIEMEHTOB, HAX0XKJCHHE B IPUPOJIE U Mo-TydeHne. OKCHIBI,
ruznpokcunsl. [Ipumenenue.

IIpakTiueckne 3agaHus YK3aMEHAIMOHHBIX OMIeToB (00mue
(hopMyIupoBKN):

1. Kak B3anMoJencTByeT kene30 ¢ KOHLEHTPUPOBAHHON U
pa3baBieHHON cepHOl KucmoToi? UeM  OOBSCHUTH, UTO B
00pa3yIOIUXCsI IPU 3TOM COJAX XKEeNe30 HaXOAUTCS B pa3InuHON
CTeNneHH OKHUc-1eHus1? Hanummre cooTBETCTBYIOIINE YPaBHEHUS
peaxuuii.

2. Hanummure ypaBHEHUs peakuuil B3aUMOJAECICTBUSA XKeje3a,
Ko0asbTa, HUKENS ¢ pa30aBIeHHON a30THOM KHUCIOTOM: a) pu
HarpeBaHuH, 0) P KOMHATHOH TeMIIepaType.

3. Hanummre ypaBHEHUs peakuuil B3aUMOJAEHCTBUS PacTBOpa
kapOoHaTa HaTpus ¢ pacTBopamu xnopuia xenesa (III) u xnopuna
skenesa (I1). O0bscHHUTE, TOYEMY B 0CAJ0K HE BbIaaaeT KapOoHAaT
xenesa (I1I).

4. MoxxHO i oTy4nTs cyabdun xenesa (III)
B3aUMO/JICHICTBHEM: 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. Hanuummre ypaBHeHUs1 peakuuii, ¢ TOMOLIbIO KOTOPBIX
MOYKHO OCYIIIECTBUTH CIICAYIOIIHE ITpe-BPaICHI:

CoS — CoO — Co(NO3)2 — K3[Co(CNS)6]

7. CKoJbKO yriast moTpeOyeTcs sl BOCCTAaHOBJIEHUS JKelle3a U3
1 T pynsl, coneprkareit 60 % ox-cuaa xxenesa (I111)?

8. Kaxkoit o6veM (H.y.) okcuna yraepona (II) HyxHO 3aTpaTuTh,
9TO00BI BOCCTAHOBUTH Xkene30 u3 0,5 T pyxsl, cogepxarueit 90 % FeO?
9. CocTaBbTe: a) ypaBHEHHE peakiiu 00pa3oBaHHS
TeTpaponaHokobanbrata (1) aMMoHus; 0) ypaBHEHHUE JUCCOIUAAIH
3TOMH CONM; B) ypaBHEHNE JUCCOIMAIIY KOMIUIEKCHOTO aHHOHA 3TOH
COJIH; T') BEIpKEHHE KOHCTAHThI HECTOMKOCTH KOMILJIEKCHOTO MOHA.
10. Kak monyanth amMmMuHOKOMITIEKCH kobanbTa (I1) u (111),
ucxons u3 conu kobansra (II)? IIpu-BeanTe BRIpaKeHNS I KOHCTAHT
HECTOMKOCTH 000MX KOMIIIEKCHBIX HOHOB. Kakas U3 3TUX Be-THIHH
JIOJKHA OBITH OobIe?

11. CocTaBbTe 2JEKTPOHHYIO (opMyy aTtoma 3jeMeHTa VIA
TPYIIIEI, IMEIOIIETO CaMy!O BBICO-KYIO SHEPTHIO HOHHU3AIHH.
Onpexnenure cyMMapHBId CIIMH BaJICHTHBIX JIEKTPOHOB IaHHOT'O aTo-
Mma?

12. CocTaBbTe 2JEKTPOHHYIO (opMyy aTtoma dieMeHTa VIA
TPYIIIBEI, UIMEIOLIEr0 MaKCUMAIIbHYIO 3JIEKTPOOTPHLATENBEHOCTb.
Hamumure 3nexTpoHHyro (GopMyITy ero B BO30Y)KICHHOM COCTOSIHUH?
13. Ucxons u3 cTpoeHus aTOMOB XaJIbKOT€HOB, CPaBHUTE
OKHCIIUTENbHO-BOCCTAHOBUTEIILHBIE CBOMCTBA XJIbKOTEHOBOIOPOIOB B
ra3000pa3HOM COCTOSIHMU U B BOTHBIX pacTBopax. MOryT Ju BoJia U
CEpOBOAOPOJ BBICTYIATh B POJIM OKUCIUTENS?

14. [Mouemy cynsdun xene3a (I) pacTBopsieTcss B CONSHOM
KHUCIIOTE, a Cynbdu Menu — HeT? OOOCHYHTE OTBET, UCTIOIb3YS
TabuUIb 1, 3 MpUIOKEeHNS.

15. CocraBbTe ypaBHEHUs peaKkIUi TMApPONIH3a: a) CyIbhuIa
Hatpus, 0) cynbpuna amoMuans. OOBSICHUTE pe3yabTaThl THAPOIN3A B
MIEpPBOM U BTOPOM citydasx. HazoBuTe NpoayKThl THAPOIM3A.

16. Hanummre ypaBHeHUsI CTYNEHYaTOM IMCCOLMALIUU
CEpOBOJIOPOTHOM KHCIOTHL. YKaXHTE, B KAKyI0 CTOPOHY OyaeT
CMeIIaThCsl paBHOBECHE JUCCOLUALNY IPU JOOABIEHUU B PACTBOP: a)
coJIs-HOM KHucoThl, 6) HuTpara cBuHNa (II), B) menoun. OTBer
nosicHuTe, ucxoAs u3 npunnuna Jle-Ilarense.

17. HasoBure BermecTBa, KOTOpeIe 00pa3ylOTCs MpH
B3aumMozelicTeuu FeS: a) ¢ COJIA-HOM KHUCIIOTOH, 0) ¢
KOHLIEHTPUPOBAHHON a30THON KucioToil. Hanummre ypaBHeHust
peakIiid. SIBIArOTCS JIM JaHHbBIE PEaKINN OKHCINTEIBHO-
BOCCTAaHOBHUTENBEHBIMU U OYeMy?

18. HazoBure npoayKkTsl peakuuy B3auMOJCHCTBUS XJI0pUIa
xenesa (I1I): a) ¢ CepoBOIO-POIOM, 0) C CyIb(PHIOM aMMOHUSI.
HanumuTe cOOTBETCTBYIONLIME YPAaBHEHUS PEAKLIUI.

19. [Ipu B3aumopeicTBun 16 r pacTBopa CEpHOIl KHCIOTHI C




pacTBOpOM XJIopHuzaa 6apus BBIAEIU-IOCH 5,7 T ocaaka. Beipasure B
MpPOLIEHTaX KOHIIEHTPALUIO PACTBOPA CEPHOM KHUCIIOTHI.

20. CKOJIBKO JINTPOB CEPOBOJIOPOAA TPH H.y. CIEIYET
pactBopuTs B 600 MII BOABI, st nomydeHus 1,5 %-Horo pacTsopa.
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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.
DeMeHTapHbIE YaCTHUII U MTOTIS.

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.
DJIEeKTPOOTPHUIIATEIFHOCTD ATOMOB XUMHYIECKIX

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

CBs3b. B3anMoselicTBHE HOHOB KPUCTANIMYECKON PEIIETKU. DHEPrusl
HMOHHOW KpHUCTAJUIMYECKOH

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

MHAYKLMOHHOE U TUCIIEPCUOHHOE MEXMOJIEKYIISIPHOE B3aUMO/IEHCTBHE.
4. OCHOBBI XMMUYECKOW TEPMOAMHAMUKN. 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 ['n66ca. Posp

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 Banr-T'odda. KoncranTta ckopoctu peakiuu. DHeprus
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 cUcTeMbl. PacTBopurens
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 I1apa HaJl paCTBOPOM.

Kpucrannusanus u kuneHue pacteopa. Kprockonus 1 30yIUTHOCKOITHSL.
10. PacTBOpBI 37EKTPONMUTOB. DINEKTPOIUTHIECKAS TUCCOLMALINS
PacTBOPEHHBIX BELIECTB.

Teopus anexTponuTryeckon aucconuanuu. Koncranra u creness
JIFICCOIMAIINH CIIa00T0 IIEK-TPOIIUTA.
3akoH pazbasieHus OcBanbia.

11. PacTBOpBI CUNBHBIX 21€KTponUTOB. Kaxymascs creneHb
JUCCOLIMALUK CHIIBHOTO 3JIEKTPOJIU-Ta.

AKTUBHOCTH 1 K03 (HUIIHEHT akTUBHOCTH. FIOHHOE TpOn3BeicHNE
BO/BI. BonopoaHslii u
TUAPOKCUIIBHBIN MoKa3aTenu. IHIuKaTopHl.

12. OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE POLIECCHI, KaK
peaxiuu nepeHoca snekTpoHa. OKUCIN-TeNH,

BOCCTAHOBUTENH. THITBI OKUCIUTETBHO-BOCCTAHOBUTEIBHBIX PEAKIIHH.
KonnuecTBeHHBIE XapaK-TEPUCTUKU OKUCIUTEIBLHO-
BOCCTaHOBHUTEINIbHBIX TIPOIECCOB.

13. DNeKTpOoJHbIE TOTEHIIHANIbBI METAJIOB. [ albBaHWYECKUi
31eMeHT. BoopoaHslii anexTpoa.

VYpaBHeHue DpHCTa. DIIEKTPOJIN3 PACTBOPOB U PACILIABOB.
DNEKTPOIUTUYECKOE MOTyICHUE ME-TaJlJIOB.
DNEKTPOXUMUYECKast KOPPO3Us METaJUIOB.

5.2. Ilepeyenn padoT, BbINOJIHSIE

MbIX 10 AucuumuinHe (Kypcoasi pa6ora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u T.11.)

[Iposepsiemble
Kon Ha3panne POBep
WHIAKATOPBI Coneprxanue paboTsI
paboTbl paboTsl .
KOMITETeHIIU I
P1 Jlaboparopnas YK-4-B1 1. [laiiTe XapakTepuCTUKY OKCHaM, Ha KaKhe KJIacChl IOPa3AeIIsSIOTCS
pabota Nel okcuzpl. 2. CBoiCcTBa OCHOBHBIX coequHeHHn. 3. CBONCTBA KUCIIOT.
CBO¥CTBa OCHOBHBIX Kucnoponoconep:xamue 1 6e3KHCIOpOAHbIE KHCIOTHL. HazBanue
KJIaCCOB coneit. 4. Conu. CBoiicTBa, kiaccudukarys, nuccounanus. 1. J{aiite
COCITMHEHUH. XapaKTEPUCTUKY OKCHJIAM, Ha KaKHe KJIACCHI TIOAPA3ACISIFOTCS OKCUJIBI.
2. CBolicTBa OCHOBHBIX coenHeHuH. 3. CBOMCTBA KHCIIOT.
Kucnoponocoaepsxamune u 6e3KHUCIOPOAHbIE KUCIOTH. Ha3zBaHue
coneii. 4. Conu. CBo¥icTBa, KiIaccu(UKAIHs, TUCCOIUAIINS.
P2 JlabopatopHas YK-4-B1 1. JlaTh onpeneneHue MOHATHIO IeKTpoin3. [IpaBuia BeiOOpa
pabora Ne 2 MPOIIECCOB Ha Ka-TOJIE M AHOJE B AJIEKTPOJIN3E PACTBOPOB
DREeKTPOIH3 B 9JEKTPONUTOB. 2. JIaTh omnpenenenne MOHATHIO TaJbBaHUIECKUN
pacTBopax aneMeHT. 3. COCTaBUTh CXEMbI FaJIbBAHUYECKHUX JIEMEHTOB C
3JIEKTPOJIUTOB. 3a/1aHHBIMH 35ekTpoaamu. 4. Paccunrtats 3/1C ragpBaHHYECKOTO
l'anpBanuueckue anemenrTa. 5. YpaBuenune Hepucra. 6. 3akon @apazes ams pacuera
MIPOLIECCHI. Macchl 1 00beMa MPOAYKTOB JIEKTPOIIH3a
Koppo3usi.
P3 JlabopaTopHast VYK-4-B1 YeM 00BSICHACTCS, YTO cepa, CEJICH, TEIUTYp MPOSBILIOT
pabora Ne 3 6ostee BBIpaKEHHBIE HEMETAJUTIUECKHE CBOHCTBA, €M HJICMEHTHI
CBoiicTBa cephl U ee MOATPYIIIBI a30Ta, HO MEHEE BhIpa-KEHHBIE 110 CPABHEHHIO C
COEMHEHUH rajioreHamu? 2. Kak n3mMensiercsi BOCCTaHOBUTENIbHAS

CIOCOOHOCTH XaTBKOTEHOBOI0POI0B B psiay: H20, H2S, H2Se, H2Te?
JlaiiTe MOTHBHPOBaHHEIH OTBET. 3. HazoBute coeauHenus
cepbl, B KOTOPBIX OHA SIBJISETCS: &) TOJbKO BOCCTAHOBHU-TENIEM, 0)

TOJILKO OKHUCITUTEEM, B) BOCCTAHOBHUTENEM U okuciuTeneM. 4.  Kak u
MoYeMy U3MEHSIOTCS KUCIIOTHBIE CBOMCTBA B PSIly CEpHasi — CEIEHOBAs

— TemtypoBast kucioTta? Kak B 3TOM psily U3MEHSIOTCS] OKUCITUTEIbHbIE




P4

JlabopaTopHast
pabota Ne 4
CaoiicTBa s-
METaJIOB.

YK-4-B1

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

OIIK-2-Y1;0IIK-4-
31;VK-1-31;VK-1-
V1

OCHOBHBIE 3aKOHBI U MOHATHS XUMHU. CTpoeHue aToMma.
[Mepuoauueckas cucreMa dIeMEHTOB. XUMHAYIECKas CBI3b. DHEPreTHKa
XUMHUYECKUX MPOIECCOB. XUMUYECKOE CPOACTBO. XUMHUYECKas
KUHETHKA U paBHOBecHe. CIOCOOBI BRIPAKEHHsI KOHIICHTPAIINU
pacTtBopoB. CBolicTBa pacTBOpOB. IOHHO-MOJIEKYIISIPHBIE PEAKITUN
obmena. ['uaponu3. OKHCIUTENEHO-BOCCTAHOBUTEIBHBIEC PEAKITHH.
Onextpoansie noreHuuansl u DAC. Dnexrponus. Kopposus Metaios.
KommiekcHble coeanHeHus.

P6

KonTponbHas
pabota Ne 2

VK-1-31;VK-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
BBIBOZIBI O CO/ICPKAaHUHU 3JIEMEHTA B Pa3IMUHBIX MUHEPAIbHBIX OPOAAX.
Kopotko oxapakTepusyiiTe 3HaueHHE JaHHOI'O 3JIEMEHTA B IPUPOJIE U B
TEXHUKE.
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

VYK-1-Y1;VK-1-31

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




P8 [IpakTuueckoe YVK-1-V1;VK-1-31 CBoiicTBa pacTBOpPOB.
3ansTHe Ne2

P9 IIpaxkTuyeckoe YK-1-Y1;VK-1-31 Yraepox. O6mias xapaKTepUCTHKA 3JIEMEHTA, HAX0XK/ICHHE B TIPHPOJIE.
3ansTHe Ne3 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-¥1 AmomuHni. O011as XapaKTepUCTHKA, MOTydeHue, (PU3NUECKUE U
3aHsTHE Nod XMMHUUYecKHe cBoicTBa. OKCHJ, THAPOKCHUII, COJH AIFOMHUHHUSL.
ITpuMeHeHUE aNIOMUHUS U €70 COSAUHEHUH.

5.3. OueHo4Hble MaTepuabl, HCNOJIb3yeMble U1 IK3aMeHa (onucanue OWJIeTOB, TECTOB M T.II.)

DdenepabHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeNIbHOE YIPEKICHNE
BBICILIETO PO(ECCHOHATBHOTO 00pa30BaHUs
«HanuoHanbHbII HccnenoBaTeNbCKUN TexHoorndeckuii yuusepcurer « MUCHCy
HoBoTpoutkuii prwan

Kadenpa matemaTHKy 1 ecTeCTBO3HAHUS
DK3aMeHaIMoHHBIH Omter Ne 0
Jucruminaa: Xumus

®opma 00yueHNS: 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 Metaiubl. HaxoxxaeHue B mpupoje, noidydeHue, GU3uuecKue CBOMCTBA, XMMUYECKUE CBOICTBA, MPUMEHEHUE.
3. Kakoit 06bem 2M pacTBOpa cepHON KUCIOTHI IOTpedyeTcs st pactBopeHus 112 T xenesa, conepxkamniero 2,4 %

IpUMecel, HEPaCTBOPUMBIX B KUCIIOTAX.

CocraBuin: E.B. Hedenosa

3aB. xadenpoi: A.B.IlIBanesa
" " 2024r.

JucranumnonHo sk3ameH npoBoautcs B LMS Canvas. Dk3aMmeHaimoHHsbIi tecT coaepxut 30 3ananuii. Ha pemmenne orBoaurcs 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)

Kpurepuu oreHK1 OTBETOB Ha SK3aMeHE, IIPOBOJMMOM B YCTHOH (opme

Onenka «OTINYHO» CTaBUTCS, €CIH

- Ha TEOPETHYECKHE BOIIPOCHI JaHBI Pa3BEPHYTHIC OTBETHL, IIPH HEOOXOIMMOCTH M3JI0KEH MaTeMaTHIeCKui armapart ((hopMyIIsl,
rpadWKH ¥ T.J.) IPUBEICHBI COOTBETCTBYIOIINE CXEMBI, TAOIHIIBI, PUCYHKH U T.J., IPABIJIBHO PEIICHA 3a/1a9a

- 00y4aroIuiicss XOpPOIIO OPUEHTUPYETCS B MaTepuae, BlaaeeT TEPMUHOIOTHEH, TPUBOIUT IPUMEPBI, 000CHOBBIBAET,
aHaJIM3UPYeT, BBICKA3bIBAET CBOIO TOUKY 3PEHHS MO aHAIM3UPYEMBIM ABJIECHHUAM U MPOLECCaM, MPaBUIBHO NPUMEHSET NOTyYeHHbIE
3HAHUS IPH PEIICHUH MPAKTUUECKUX 3a1a4. OTBEThI H3IaratoTcsi CBOOOJHO, YBEPEHHO €3 HCIIOIb30BaHHS JICTA YCTHOTO OIIpoca
OrmeHka «XOpOIIO» CTABUTCA, €CIIH

- Ha TEOPeTUYEeCKHEe BOIPOCH! JaHbI OTHbIE OTBETHI, HO UMeIa MECTO HETOUHOCTD B ONpPENeIeHHN KaKUX-T100 MOHATHH, ABIeHUN
U T.J. 3a/1a4a pelieHa.

- 00ydJaroIuiicss OpUEHTHPYETCS B MaTEpHaJIe XOPOIIIO, HO TOIyCKAaeT OMHUOKY pH (OPMYITHPOBKE, OMMCAHUH OTACIBHBIX
KaTeropuu

OrneHka «Y ZOBIETBOPUTENBHO» CTABUTCSI, €CIIN

- Ha TEOPETHYECKHE BOIPOCH! TaHbI OOIIHE HETIOTHBIE OTBETHI

- o0ydaromuiicst c1abo OPUEHTHPYETCS B MaTepHalle, He MOXKET PelIaTh 3a1aud, HE MOXKET IIPHBECTU IIPUMEp, HE MOXKET
aHaJIM3UPOBATh U OOOCHOBBLIBATH

Ouenka «HeynoBneTBOpUTENBHOY» CTaBUTCS, €CIN

- He pellleHa 3a/1a4a W IPaBIIBHBIN OTBET JaH HA OAWH BONPOC (JI00 HY HA OJWH)

- o0ydaromuiics B MaTepuase AUCUUILTHHBI IPAKTUIECKH HE OPHEHTUPYETCS, T.€. HE MOXKET JaTh JaXke OOIUX CBEISHUH 1Mo
BOIIPOCY.

Kpurepuu orieHK1 0TBETOB Ha SK3aMEHE, IPOBOJMMOM B JUCTAHIIMOHHOHN (hopMe B IIEKTPOHHOM Kypce
90 < Ilpouent BepHbIX 0TBETOB < 100 - OTIIMYHO

75 < IIpoueHT BepHBIX O0TBETOB < 90 - XOpoOI1I0

60 < IIpoueHT BEpHBIX OTBETOB < 75 — yOBIETBOPUTEILHO

Kpurepun o1ieHKH KOHTPOJIBHBIX paboT:
KOHTpOJIbHAS paboTa 3a4TeHa, eCIIM BEPHO BEHIITOJIHEHBI BCE 3aaHI

ITpu omeHKe pe3yNbTaTOB 3aIIUTHI OTYETOB IT0 JTAOOPATOPHBIM PabOTaM HCIIONB3yeTCsl OMHApHAs CHCTEMa, KOTOpast
IpeaycMaTpUBAcET CIEAYIOUINE Pe3ylNbTaTbl U KPUTEPUU OLEHUBAHUSL:

«3aUTEHO» BrimonHeHs! Bce 3afaHus 1ab0paTOPHOI pabOoThl, CTYIEHT OTBETHJI HAa BCE KOHTPOJBbHBIE BOMPOCHI

«HE 3a4TEHO» CTyIneHT He BBITIONHIII WIX BBIOTHII HEMPAaBUIIBHO 3aJaHUs Ja00paTOpPHON pabOTHI, CTYJICHT OTBETHJI Ha
KOHTPOJIBHBIE BOIIPOCHI C OIIMOKAMH I HE OTBETHJI Ha KOHTPOJIBHBIE BOIIPOCH

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTENU 3armaBue Bubmmnorexa M3parenscTBO, roa, 3i1. anpec
JI1.1 | Kopxyxos H.I. OOmas 1 HeopraHuIecKast M.: MUCuC; THOPA-M, 2004,
xumusi: Yue0. mocooue
JI1.2 | I'munka H.JIL. O6mmas xumust: Yueb.mocooue M.: Unrerpan-IIpecc, 2006,
JI1.3 |B.B. bynanos, T.H. Xumudeckass KHHETHKA: Jlanp, 2014,

JlomoBa, B.B. PeiOkun | yueOHOE TIOCOOHE

6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

ABTOpBI, COCTaBUTENH 3arnaBue BubGmmnorexa M3narenscTBO, roa, 311. anpec

JI2.1 | IIumanosuy U.A. Xumusa: Meronudeckne M.: Bercm. mik., 2003,
yKa3aHus, Mporpamma,
pellieHre TUIOBBIX 3a/1ad,
MPOTPaMMHUPOBAHHBIC BOITPOCHI
JUTSL CAMOTIPOBEPKH H
KOHTPOJIbHBIC 3a[aHUs IS
CTYIEHTOB-3204YHHUKOB
WH)XEHEPHO-TEXHIICCKUX

( HEXMIMUYECKHX)
CHEIHATIBHOCTEH BY30B




ABTOpBI, COCTaBUTEIH 3armaBue Bubmmnorexa M3parenscTBO, roa, 3i1. anpec
JI2.2 | A BepexHoi, Xumust: IIporpamma, M.: Bercm. k., 2004,
B.1.Endumos, METOANYECKHUE YKa3aHUsl,
JI.A.Tomuna peLeHus 3a1a4 U KOHTPOJIbHbIE
3aJIaHusL JUISL CTYJICHTOB-
320YHUKOB HHXKCHEPHO-
TEXHHYECKUX CIICIUATBHOCTEH
BY30B
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3arimaBue Bbubnuoreka W3natenscTBo, TOA, 311, aapec
JI3.1 | SupmumnHa T.H. Heopranmnueckast xumusi: J1ab. Hogotpounuk, 2006,
OPaKTHKYM 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
72 | KubepJlennnka www.cyberleninka.ru
D3 | Poccuiickas HaydHas eKTpOHHAS OMOIHOTEKa www.elibrary.ru
6.3 Ilepeyenb NporpaMMHOro odecrneyeHust
I1.1 | AatuBupyc Kaspersky Endpoint Security mis 6usneca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.2 [Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
I1.3 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
6.4. IlepeueHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccHOHATBHBIX 0a3 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE
Ayn. | Ha3nauenue OcHamienue

133 VYueOHas  aymuropust i1 3aHATHH | KoMmuekt yaeOHoH Mebenn Ha 56 MecT I 0Oydaromuxcs,
JIEKITMOHHOTO THTIA, MpaKTUYeCKuX | |  cTalMoHAapHBIA KOMIBIOTEp Ui  TperojaBaTels ¢
3aHATUI BBIXOZIOM B HHTEPHET, MPOEKTOpP, KpaH HACTCHHBIH, JOCKa

aymutopHas MenoBas, BeO kamepa Logitech, xoxoHkw,
nuneH3noHHsle  mporpaMmel - MS  Office, MS  Teams,
arTuBupyc Dr.Web.

134 VYuebnass  ayauropus  mus  3aHsaTHi | Kommekr yueOHON Mebenn Ha 40 MecT i 00yJaronuxcs,
JIEKITHOHHOTO THMA, MpakTU4YecKuX | 1  cTalMoHapHBIA KOMIBIOTEp Uil MpenojaBaTels ¢
3aHATUI BBIXOJIOM B MHTEPHET, MPOCKTOP, SKPaH Ha IITAaTHBE, JOCKa

aymuTtopHas MenoBas, BeO kamepa Logitech, xononkw,
nuieH3noHHele  mporpamMmel 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.,
MITaTUB JabOpaTOpHBIH MeTaUIMYecKui it OroperoB I13,
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 mabopatopHsld, | mr., pH-merp
craunonapubiii DKCIIEPT-001-3, 4 mrT., nocka menoBas, 1
IIT., TEPMOMETP DJIEKTPOHHBIM mnopTtatuBHbl UT-15 17K,
15 mr., marHutHas 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
noptatuBHBIE RSTO4167, 1 mT., KOMIeKnuss 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, 2mrT.), akBaguctmwisitop J3-25CII0,
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
nopratuBHbli 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

KomruiekT yueOHOM Mebenu Ha 56 MecT sl 00ydJaronuxcs,
1 cranuoHapHBIH KOMIBIOTEp [UIs MpernojaBaTens C
BBIXOJIOM B MHTEPHET, IPOEKTOpP, SKpaH HACTEHHBIH, J0CKa
aymutopHas MenoBasi, BeO kamepa Logitech, koionkw,
nuneH3noHHele  mporpamMmel  MS  Office, MS  Teams,
arTuBupyc 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,
xorxykToMerp 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
HHpOpMaIMoHHO-00pa3oBarenbHoi cpeae (DMOC), B 2JIEKTPOHHOM Kypce MO AUCITUILTHHE. DIISKTPOHHBIA KypC MO3BOISIET
WCTIONIb30BaTh CIEIUANBHBIA KOHTEHT U 3JIEMEHTHI JJIEKTPOHHOTO 00YIECHUS U JUCTAHIIMOHHBIX 00pa30BaTEbHBIX TEXHOJIOTHH.
WCTIONB3YETCs MPEUMYIIECTBEHHO JAJISl aCHHXPOHHOTO B3aMMOJICHCTBHUS MEXKIly YUaCTHUKaMHU 00pa30BaTeNbHOTO Mmpolecca

nocpeacTBoM cetu "MHtepHer".

Yro0b1 3(1)(1)CKTI/IBHO HCII0JIB30BaTh BO3MOKHOCTH SI/IOC, a COOTBCTCTBCHHO U YCIICIIIHO OCBOUTH JUCHHUININHY, HY>KHO!:

1) 3aperucTpupoBaThCs Ha KYPC;

2) 03HAaKOMHTBCA C COJEPKAHUEM Kypca, BOIPOCAMU JUIsl CAMOCTOSITENIbHO MOJATOTOBKY, YCIIOBUSIMHU JIOITyCKa K aTTeCTalluH,




(hopmoit TPOMEKYTOUHOH aTTecTaluHy (3aUeT/9K3aMeH ), KPUTEPUSIMH OLICHUBAHUS | JIp.;

3) n3ydars y4eOHbIe MaTEpHAIIbl, pa3MEILICHHBIC IIPENOAaBaTEIEM. B T.4. 10Ib630BaThCs INTEPATYPOH, PEKOMEHIOBAaHHOH
TperofaBaTesieM, Mepexost MO CChIIKAM;

4) monp30BaThCA OMOAMOTEKOH , B T.4. JJIS BBINOIHEHHS MHUCEMEHHBIX PaboT (KOHTPOIBHBIE PabOTHI);

5) 03HaKOMUTECS C COACP)KAHNEM 3a1aHMs K IMCbMEHHOM paboTe, CpOKaMu cAauu, KpUTEPHSIMH OLICHKH. B ycTaHOBJICHHBIE CPOKH
BBITIOJTHATB paboTy(bl), OATPY3UTH (haiis paboThl A1 MPoBepKU. PekoMeHayeTcst Ha3bIBaTh (aiin paboTh CIeAyOIMIM 00pa3oM
(Ha3BaHue npeaMera (cokpaiieHHo), rpymmna, 1O, nara akryanm3anuu (Ipu TOBTOPHOM pa3MmenieHnn). Hampumep,

Qunocopus Meanos .M. BMT-193 20.04.2020. Ecriu paboTa ConepkKUT PHCYHKH, (GOPMYIIBL, TO C LEIbI0 COXPaHEHHS
(dhopmaTupoBaHus ee HyKHO moarpyxath B pdf popmare.

Pabora, pa3memniaemas B 3IEKTPOHHOM Kypce JUIS TPOBEPKH, TOJDKHA:

- cofiepkaTh BCE CTPYKTYPHBIE SJIEMEHTHI: TUTYIBHBIHN JIHCT, BBEICHNE, OCHOBHYIO YacTh, 3aKITIOUCHNUE, CIIICOK HCTOUYHHUKOB,
npUIoKeHus (Mpu HEOOXOAMMOCTH);

- OBITH O(hopMIIEHA B COOTBETCTBUH C TPSOOBAHHUSIMHU.

[IpenopxaBatens B TeUeHHE YCTAaHOBICHHOTO CpoKa (He OoJiee mecATH AHeH) mpoBepseT padoTy U pa3MemacT B KOMMEHTApHAX K
3aJaHUIO PEleH3UI0. B Heil OH yKka3bIBaeT Kak MOJIOKHTEIbHBIE CTOPOHBI PabOTHI, Tak 3aMedyaHus. [Ipy HaTHINK B peLiCH3UU
3aMe4aHMil ¥ pEeKOMEH/IallNii, HY>)KHO BHECTH MOIPaBKU B paboTYy, MOATPY3UTh €€ 3aHOBO JUIs TOBTOPHOH npoBepku. [1pu 3ToM
Ba)KHO CJICIUTH 32 CPOKAMH, B TeUCHHE KOTOPHIX TOJDKHO OBITH BEIMIOJTHEHO 3a7aHue. [Ipyu HapyIIeHnn CpoKOB, YKa3aHHBIX
IperoiaBaTesieM BO3MOKHOCTD MOATPY3UTh PAObOTy OCTAeTCsl, HO CHCTEMa BBIBOJHUT COOOIIEHIE O HapyIIeHH! cpokoB. [1o
OKOHYaHHH CEMECTPA 3arpy3UTh PabOTy HE IOIYUHUTCS;

6) IPOHTH TECTOBBIE 3aJaHHs1, OCBOUB PEKOMEH IyeMble yueOHbIC MaTepHalIbl;

7) OTCIEeXUBATH CBOIO YCIIEBAEMOCTb;

8) unrtaTh 0OBABIICHNUS, pa3MellaeMble IIPenoJaBaTeIeM, 1aBaTh OOPaTHYIO CBS3b;

9) coznaBath 00CYX/IEHHS M YH4aCTBOBaTh B HUX (00CYXatoTcst 0OIIMEe MOMEHTSI, BBEI3BIBAIOIIME BOIPOCH! y OOJIBIIMHCTBA IPYIIIb).
JanHasg pyOpHKa TakKe MOXKET OBITh HCIOIb30BaHa IS B3aHMHOM IIPOBEPKH;

10) IposIBIATH PEryISIPHYIO aKTHBHOCTB Ha KypCe.

[IperMy1ecTBEHHO AJIsi CHHXPOHHOT'O B3aUMO/ICHCTBHS MEX/y y4aCTHHKaMHU 00pa30oBaTeIbHOrO0 Ipoliecca MOCPEICTBOM CETH
«MHTeprer» ncnonssyercst Microsoft Teams (MS Teams). UToObI HOJTHOLIGHHO UCTIOI30BATh €0 BO3MOXKHOCTH HYXKHO
YCTaHOBUTH NpriiokeHne MS Teams Ha epcOHaNbHBIH KOMITbIOTED U TenedoH. CTapocTaM HyKHO co3laTh rpymnmy B MS Teams.
VY4acrue B rpymne no3BoJser:

- CJIyIIaTh JIEKINH;

- paboTaTh Ha MPAKTHYECKUX 3aHATHIX;

- OBITH Ha CBSI3U C IIPEIOIaBaTeIeM, 3a/1aBasi My BOIIPOCHI MIIM OTBEYAsl HA €r0 BOIIPOCH! B OOIIEM YaTe IPyMIbl B pabodee BpeMs ¢
9.00 1o 17.00;

- OCYIECTBIISAITH COBMECTHYIO paboTy HaJ JOKYMEHTaMH (BKiIaaka «Daiisr).

[Ipu npoBeneHNN 3aHATHH B TUCTAaHIIMOHHOM CHHXPOHHOM (hopMaTe Hy)KHO BCErJia padoTaTh ¢ BKIIFOUEHHOW KaMepOoH.
HckmodgeHne — eclii MperoAaBaTellb MONPOCUT OTKIIIOUYUTh KaMepbl U MUKPO(OHEI B cBsA3U ¢ OonbIuMu noMexamu. Ha aBatapkax
JIOJKHBI OBITh HCKITIOUMTEIIBHO JIET0BbIe (oTo.

ITpu nmpoBeneHNH JISKIIMOHHO-TIPAKTHYECKAX 3aHATHI BEIETCs 3aliCh. DTO AaeT BO3MOXKHOCTB IPOCMOTpA 3aHATHA B CIIydae
HEBO3MOXKHOCTH IIPHUCYTCTBHSA Ha HEM WM IIPH HEOOXOIMMOCTH BHOBE OOPATHTCS K MaTepHaly U 3aHOBO €ro MPOCMOTPETE.




