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HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hanpasnenue noaroroBku 09.03.03 IIpuxnanHas nHGOPMATHKA
Ipoduns
Keamuduxanums Bakanasp
dopma o0yueHHs 3a04Has
OO0mast TpyI0EMKOCTh 8 3ET
YacoB 1o y4eOHOMY IIJIaHy 288 ®DopMbl KOHTPOJISL HA Kypcax:
B TOM UYHUCIJIE! 9K3aMeH 1
ayJUTOPHBIC 3aHSITHS 28 3ager 1
caMoCTOsITeNbHAs paboTa 247
4acoB Ha KOHTPOJIb 13

Pacnpeueﬂeﬂne YaCcoB JUCHUILIMHBI IO KypcaM

Kypc 1

Bun 3anaruit vy | PO Hroro
Jlexnuu 12 |12 |12 |12
JlabopaTopHbIe
IIpakTuueckue
HUroro ayn. 28 |28 |28 [28
KonrakTHas pabora 28 |28 |28 |28
Cawm. pabora 247 | 247 | 247 | 247
B ToM uucne cam.
pabota B pamkax ®OC
Yacel Ha KOHTPOIIb 13 (13 |13 |13
HUtoro 288 288 | 288 | 288




IIporpammy cocraBum(u):
x.n.u., Joyenm, Hegpedosa E.B.

Pabouas mporpamma
Xumus

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSTENTFHO yCTaHABIMBAEMBIH 00pa30BaTENIBHBIN CTaHIAPT BEICIIEro oopa3zoBanus deneparbHOe TOCyIapCTBEHHOE
aBTOHOMHOE 00pa30BaTeIbHOE YUPEXICHHE BBICIIEro 0Opa3oBanus «HamoHaNbHBIH HCCIET0BATENBCKUI TEXHOIOTHUCCKU
yauBepcutet « MUCUCy 1o Hanpasnenuto noarorosku 09.03.03 IMpuknannas nabopmatrka (ypoBeHb OakanaBpuaTa) (MpUKas3 oT
05.03.2020 r. Ne Ne 95 0.B.)

CocraBiieHa Ha OCHOBaHUU y‘I€6HOFO IIaHa:

Hamnpagsnenue noarorosku 09.03.03 IMpuknannas nabopmarnka [Ipoduis. [TpuknamgHas napopMaTHKa B TEXHUIECKUX CHCTEMAX,
09.03.03_21_TIpuxnagnas nadopmaruka IIpI[TUBTC 3a0u 2020.plx , yrBepkaenHoro Yuenbim copetoM ®I'AOY BO HUTY
"MUCuC" B cocraBe cootBercTBytomei OITOIT BO 21.04.2021, mpotokox Ne 30

YrBepxaena B coctase OITOIT BO:

Hampasnenue moxrorosku 09.03.03 IIpuknaguas napopmaTrka [Ipodws. [puknanHas nHGOpMaTHKa B TEXHHYECKUX CHCTEMAX, ,
yrBepxkieHHOH YueHnbiM coBeToM ®TTAOY BO HUTY "MUCuC" 21.04.2021, npotokon Ne 30

Pabouast mporpammMa o7100peHa Ha 3acemaHumn
Kadeapa matemaTuku u ecrecrso3Hanus (HoBorpouukuii puanas)

ITpotokoin ot 12.03.2025 1., Ne3

PyKOBOZ[I/ITeJ'IB noapasacicHus K.I1.H., JOLCHT A.B.IlIBaneBa



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

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 | Teopust BEpOATHOCTEW U MaTeMaTHIECKas CTATUCTHKA

2.2.2 | Teopus cucTeM U CUCTEMHBII aHAIN3

2.2.3 |IoaroroBka K IMpoIeaype 3amIiThI M 3alIUTa BEITYCKHON KBaTH()UKAIIMOHHOH PaboTHI

3. PE3YJIbTATBI OBYUYEHUS IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMHUPYEMBIMHA
KOMIIETEHIIUSIMHA

YK-1: Cnocoden OCYIIECTBJIATH MOUCK, Kpl/lTl/l‘IECKl/lﬁ AaHaJU3 U CUHTE3 PIH(l)OpMalII/lH, YME€HUE aHAJIU3UPOBATH NIPOLECCHI U
CUCTEMBI ¢ HCITOJIB30BAHMEM COOTBETCTBYHOIIUX AHAIUTUYECCKUX, BBIYHCJIUTEJIbHBIX U IKCIEPUMEHTAJIBHBIX METO10B,
NPUMECHATH CHCTEMHBIH MOAXO0X IJIs pelIeHUus MOCTABJICHHBIX 3a1a4

3HaTh:

VK-1-31 3HaTh: OCHOBBI CTpOCHUA BCUICCTBA, TCOPHUIO BHGKTII)OJII/ITI/I'{GCKOI‘/‘I AucCcorMalur U 3JICKTPOXUMHYCCKUX ITPOLECCOB

YMmerb:

VK-1-Y1 YMeTb: IpoBOJUTH PacuyeTsl MPOLYKTOB peaKIUii

OIIK-1: Cnoco0eH NpUMEHATh ¢CTECTBEHHOHAYYHbIE H 00IICHHKCHEPHbIC 3HAHNU, METObl MATEMATHYECKOI0 AHAIU3A U
MO/IeIMPOBAHUS, TEOPETUYECKOT0 U IKCIIEPHMEHTAJIbHOI0 HCCIeJ0BaHNS B NPodecCHOHAILHOI 1eaTeIbHOCTH

YMmerb:

OIIK-1-Y1 mpou3BOAUT XUMHIECKHE pPacyeTs 10 (JopMyaaM U ypaBHEHHUAM PEaKIlii

YK-1: Cnocoden OCYIIECTBJIATDH MOUCK, Kpl/lTl/l‘IECKl/lﬁ AHAJU3 U CUHTE3 I(IH(l)OpMalII/IPI, YME€HUE aHAJIU3UPOBATH IPOLECCHI U
CHUCTEMBI ¢ HCMTOJIB30BAHUEM COOTBETCTBYIOIIIUX AHATUTUYCCKUX, BBIYHCIUTEIBHBIX U OKCIEPUMEHTAJIBbHBIX METO/10B,
NPUMEHATDH CHCTEMHBIH MOAX0/ AJIs pelieHus MOCTaBJICHHBIX 3a1a4

Baaaernb:

VK-1-B1 Bragers: criocodamu MCIIOIp30BaHUS Ja00PaTOPHOTO 000PYIOBaHHS B XHUMHUUCCKHX U INMEKTPOXHUMHYECKUX
HCCIIEIOBAHMUIX

4. CTPYKTYPA U COJEP)KAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATHS TeM /BU 3aHATHSA/ / Kype HHAUKATOPbI M 1. sieMble
KOMIeTeHIUI pecypcsl padoTsI

Pa3nen 1. BBenenne.
OcHOBHbBIE 3aKOHBI U
NOHATHS XUMHH




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
01030233

1.2

CBolicTBa OCHOBHBIX KJIACCOB
coenuHenuii. /J1a6/

YK-1-Bl

JI1.2J13.1
J3.3
01030233

P1

1.3

CaMoCTOsSITeNnbHOE H3YUCHHE
y4eOHOTO MaTepHana B
3IEKTPOHHOM Kypce:
HcTopus pa3sBuTUA

xumun /Cp/

VK-1-31 VK-1-
V1

J1.2
012233

1.4

CaMOCTOATEIBHOE U3YUEHHE
yueOHOro MaTepuaa B
3JIEKTPOHHOM Kypce: ATOMHO-
Molekymsipaoe yuenue /Cp/

VK-1-31

J1.2
013233

1.5

CaMOCTOATENIbHOE U3YUEHHE
yueOHOro MaTepuaa B
3JIEKTPOHHOM Kypce:3aKkoH
MOCTOSTHCTBA COCTABA.
Cocrasnenue GpopmMyi
OuHapHbIX coequHeHuit /Cp/

10

YK-1-31

J1.2
013233

1.6

CamocTosITeNnbHOE N3yYeHHEe
y4eOHOTO MaTepHaia B
9JIEKTPOHHOM
kypce:CocTaBnenue Gpopmyi
THIPOKCUIOB U conelt /Cp/

VK-1-31

J1.1
0103233

1.7

CaMocTOsITeIbHOE H3YYCHUE
y4eOHOTO MaTeprana B
AIEKTPOHHOM
kypce:IIpuMeHeHne 3aKOHOB
ABOFaI[pO 1 ra30BbIX 3aKOHOB
JUTSL PCIICHUST XUMHWYCCKUX
3amaq /Cp/

VK-1-31 VK-1-
Vi

J1.1
010233

Paznen 2. Ctpoenue
BelllecTBA.

2.1

Crpoenue atoma. KBanToBbBIE
quciia. ATOMHBIE OpOUTAIIH.
[Ipunanun [ayns. Ilpasuno
XyHza ¥ NOPSI0K
3aII0JTHEHUS AaTOMHBIX
op6uraneii. [TpuHun
HauMEHbILIEH SHEepIuu.
[Mepuoanueckuit 3akoH u
[lepuoauueckas cucrema
XUMUYECKUX 3JIEMEHTOB B
CBETE TCOPUH CTPOCHUS
aToma /JIex/

YK-1-31

JI1.2J12.1
012233




2.2

XuUMu4yecKast CBA3b.
CtpoeHue MOJIeKYII.
[TpuunHbI 00pa3oBaHUS
xumuueckoit ces3u. [Ipupona
XHUMUYECKOM CBSI3H.
Mounexyna BogopoJia u
METOJIBI €¢ ONUCaHus. MeTox
BC u rubpuanzanus
opburaneii /Jlex/

VK-1-31

2.2
013233

23

CamocTosTeNnbHOE U3yUeHNE
y4eOHOTO MaTepraia B
JNIEKTPOHHOM
Kypce:DNeKTpOHHbIE
(hOpMyYITBI HIIEMEHTOB.
XapakTepucTuka 3J1eMeHTa
o ¢opmyne /Cp/

VK-1-31

J1.1
JI1.2J12.1
2.2
013233

24

CaMocCTOATEIbHOE U3yIEHHE
y4eOHOTO MaTepHaia B
JIIEKTPOHHOM
Kypce:3aBHCUMOCTh
nonoxenus B III1C ot
ctpoerus aroma /Cp/

VK-1-31

JI1.1J12.1
2.2
0109233

2.5

CaMOCTOSTEIbHOE U3YUEHHE
y4eOHOro MaTepHana B
3JIEKTPOHHOM
kypce:Ilepnoamgaeckoe
U3MEHEHUE CBOWCTB BELIECTB
B 3aBUCHMOCTHU OT
nonoxenus B [1C /Cp/

10

YK-1-31

J1.1
JI1.2712.2
013233

2.6

CamMocTosITeNnbHOE H3YUCHHE
y4eOHOTO MaTeprana B
9JIEKTPOHHOM
Kypce:BaneHTHOCTS.
Kosanentnas csi3b /Cp/

VK-1-31

JI1.1J12.1
J2.2
013233

2.7

CaMOCTOSTEIbHOE U3YUEHHE
y4eOHOro MaTepHana B
3JIEKTPOHHOM
Kypce:Mertamaeckast
cBsi3b /Cp/

YK-1-31

J1.1
JI1.2712.2
013233

Pasgen 3. OkuciurebHO-
BOCCTAHOBHUTEJIbLHbIE
npouecchbl

3.1

OKHCITUTENBHO-
BOCCTaHOBHUTEIIbHBIC
peakuuu. YpaBHEeHUs
3JIeKTpoHHOTO Oananca. /TIp/

YK-1-31

JI1.1J12.2
0102393

P5

32

CaMocTosITeNnbHOE N3YUCHHE
y4eOHOTO MaTeprana B
9JIEKTPOHHOM Kypce: AHaJIM3
OKHCITUTEIbHO-
BOCCTaHOBUTEIBHON
cnocobHocTr atoma /Cp/

VK-1-31

J1.1
010233

33

CamocTosTensHOe H3yUeHUE
yueOHOro MaTepuaa B
JJIEKTPOHHOM

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

YK-1-31

1.2
013233

34

CaMocTosITeNnbHOE N3YUCHHE
y4eOHOTO MaTeprana B
3JIEKTPOHHOM
Kypce:OKHCITUTEbHBIE
CBOWCTBA XpOMATOB,
JIUXpOMAaTOB, a30THOM
Kucnotsl. /Cp/

VK-1-31

J1.2
010233




3.5

CaMocTOATeIbHOE U3yIeHHE
y4eOHOro MaTepHaia B
JJIEKTPOHHOM

Kypce: Tunuussie
BOCCTaHOBHUTENIU. MeTaisl,
cynbduapl, HuTpUABL. /Cp/

VK-1-31

1.2
013233

3.6

CamocTosITeNnbHOE H3YUCHHE
y4eOHOTO MaTeprana B
SIIEKTPOHHOM
Kypce:BoccranoBurenbHbie
cBoiicTBa rasloreHuoB. /Cp/

YK-1-31

J1.2
0102393

3.7

CaMOCTOSTENBHOE U3YUEHHE
y4eOHOT0 MaTepHana B
3NIEKTPOHHOM
Kypce:OKHUCIUTENBHO-
BOCCTAHOBUTENbHAS
IBOMCTBEHHOCTL. Peakiiun
JHCIPOTIOPIIMOHUPOBAHHSL. /
Cp/

VK-1-31

JI1.2J13.1
013233

Pasnea 4. Dnekrpoxumus

4.1

CaMOCTOATEIBHOE U3YUEHHE
yueOHOro MaTepuaa B
3NIEKTPOHHOM Kypce:OCHOBBI
QJICKTPOXUMHUICCKUX
npoueccoB. ['anbBaHnuecKuit
anekMHT /Cp/

YK-1-31

013233

4.2

CaMocCTOosITeNTbHOE U3yUCHUE
y4eOHOTO MaTepHaia B
SIICKTPOHHOM
Kypce:DIeKTPOIN3 KaK METO.
MOJyYCHHUS U
paduHUPOBAHUS METAILIOB.
Pacuer maccel 1 06beMa
MPOAYKTOB d5ekTponu3a. /Cp/

VK-1-31 YK-1-
V1

0103233

43

DJEeKTPOIM3 B pacTBOpax
JIEKTPOJIUTOB.
[ManpBaHMYECKHE TPOLIECCHI.
Koppo3us. /J1a6/

VK-1-B1

J3.3
01090233

P2

Pazgen 5. PactBopbl

5.1

CoiictBa pactBopos. /IIp/

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

JI1.2J12.1
2.2
0102393

P8

52

CamocTosTensHOE H3YICHUE
yueOHOro MaTepuaa B
ANIEKTPOHHOM Kypce:OomuTme
CBOIICTBa pacTBOPOB.
PacTBOpBI KaKk MHOTO
KOMITOHEHTHBIE CUCTEMBI.
PactBopurens u
pacTBOpsEMOe BEUIECTBO.
PactBopumocCTs.
Hacplimennsle u
HEHACHINCHHBIE,
TiepeCHIIIEHHbIE,
pa3baBiIeHHBIE U
KOHIICHTPHUPOBaHHEIC
pacTBopsl. B3aumonelicteue
PacTBOPEHHOTO BEIIECTBA U
pactBopuTens. /Cp/

VK-1-31

1.2
013233




53

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepHaia B
HIIEKTPOHHOM
kypce:PacTBopsl
AJIEKTPOJIUTOB.
DNIEeKTPOIUTHYECKAS
JIVICCOIHAITS PACTBOPEHHBIX
BenlecTs. Teopus
JIEKTPOJIUTHYECKON
nucconuanuu. Koncranra u
CTEMEHb TUCCOLUALIUH
€1a00ro IEKTPOIUTA. 3aKOH
paso6asnenus OcBanbaa. /Cp/

YK-1-31 YK-1-
v1

1.2
013233

54

CaMOCTOSTEIEHOE U3yUEHHE
y4eOHOTO MaTeprana B
JJIEKTPOHHOM
Kypce:PacTBOpBI CHIBHBIX
anexTposuToB. Kaxymascs
CTEMEHb TUCCOLUAIIUH
CHJIBHOTO DJIEKTPOJIUTA.
VonHOe npon3BeieHne BOIHI.
Bonoponusrii u
TUIPOKCUIIbHBINA TIOKa3aTeNu.
WNunukaTopel. Metoast
onpexnenenus pH.
IIpoussenenue
pactBopumocti. OOMEHHbIC
PEaKIiy B pacTBOpax.
I'mpponus coneil. Koncranra
U CTENeHb TUAPOIIH3a.
Bydepnsie pactBopsl. /Cp/

VYK-1-31 VK-1-
V1

J1.2
0102393

Pa3nen 6. O6mme
3aKOHOMEPHOCTH
XMMHYECKHX MPOLECcCcoB.

6.1

CaMocTOATeIbHOE U3yIEHHE
y4eOHOro MaTepuaia B
3NEKTPOHHOM Kypce:OCHOBEI
tepmoxumuu. /Cp/

VK-1-31

JI1.1J12.1
2.2
01030233

6.2

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
HIIEKTPOHHOM
kypce:Omnpeneneane
3aBUCHMOCTH CKOPOCTH
pEaKIuy OT KOHICHTPALNU U
Temineparypsl. CMelleHue
pasHoBecus. /Cp/

VK-1-31

JI1.2J13.1
0103233

6.3

CaMocTOoATeIbHOE U3yIeHHE
y4eOHOTO MaTepHaia B
3JIEKTPOHHOM Kypce:3aKoH
I'ecca. PacueTs! TemnoBbIx
addexToB peakiuii. /Cp/

VYK-1-31 YK-1-
V1

JI1.2J13.2
013233

6.4

CaMocTosITeNnbHOE N3YUCHHE
y4eOHOTO MaTepHaia B
3JIEKTPOHHOM Kypce:BTopoe
Hayajxo TEPMOANHAMHUKH.
[Monsitre 06 SHTPOITHH.
W3MeneHue sHTpONUY NIpU
(ha30BBIX U XUMHUECKUX
npespamnieHusnx. /Cp/

VK-1-31

JI1.2J12.1
01090233




6.5

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
HIIEKTPOHHOM
Kypce:CaMoIIpon3BOIIBHOE
MIPOTEKaHUE peaKuil.
Oueprus ['mn66ca. Pomb
SHTAJIBIIUNIHOIO U
SHTPONUIHOTO (haKTOPOB B
olpeie]IeHUH HalpaBJICHUs
nporiecca. /Cp/

VK-1-31

JI1.2J12.1
013233

6.6

CaMOCTOSTEIbHOE U3YUEHHE
y4eOHOro MaTepHana B
3NIEKTPOHHOM Kypce: OCHOBBI
XUMHYECKOH KHHETHKH.
CKOpOCTh XMMHUYECKOM
peakuuu u HakTopsl ee
OTIPEAENAIONINE.
3aBUCUMOCTb CKOPOCTHU
peaKIiy OT KOHLEHTPAIHU
pearenToB. Kunernueckoe
YpaBHEHHE PEaKIIvy.
[paBuno Banr-T'odda.
KoncranTa ckopoctu
peakiuy. DHeprus
axktuBanuu. Karanus un
karanuzatopsl. /Cp/

YK-1-31

JI1.3J12.1
012233

6.7

CamocTosITensHOe U3yUeHUe
y4eOHOro MaTepuaia B
JIEKTPOHHOM

Kypce: XuMHUYECKOe
paBHOBecue. OOpaTUMble U
HeoOpaTHMBbIC XUMUYECKHUE
peakuuu. Koncranra
XMMHYECKOTO PaBHOBECHS U
ee CBs3b ¢ dHeprueit ['nboca.
CwMmeleHre XuMHYECKOTO
PaBHOBECHS IIPH U3MEHEHUH
yeaosuil. [punuun Jle-
[atense. /Cp/

VK-1-31

JI1.2J12.1
0103233

6.8

/Op/

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

0102393

P5

6.9

/3auét/

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

013233

KM2

Pa3gen 7. OcHoBBI
KOOPAMHAIMOHHOWH XUMHUHU

7.1

CaMOCTOSTEIbHOE U3YUEHHE
y4eOHOro MaTepHana B
3NIEKTPOHHOM

Kypce: XapaKTepucTHKa
KOODPMHAIIMOHHBIX
COEIMHEHUH, UX MOJIydyeHHeE,
KJ1accu(UKAIHSL.
Kowmmrexkcoobpa3zoBarens u
nurasabl. BHemHAS u
BHYTPEHHSS
KOOpPJMHAIMOHHBIEC Cephl.
Koopaunanuonsoe uucio,
3aBHCHMOCTb
KOOPJMHALMOHHOTO YHCIIA OT
3apsia u pajyca
KOMILJIEKCOO0pa3oBaTesl.
PaBHOBecus B pacTBOpax
KOODPIMHAIIMOHHBIX
coequnenui. Koncranra
HeycroitunBocTH. /Cp/

YK-1-31

012233




7.2

CamocTosTensHOe U3yUeHUe
y4eOHOTr0 MaTepuaa B
3JIEKTPOHHOM
kypce:HomeHnknarypa
KOOPAWHAIIMOHHBIX
coenuHeHuii. KBaHTOBO-
MEXaHHYICCKUEC METOIBI
TPAKTOBKU XUMHYECKOI
CBSI3H B KOMITJICKCHBIX
COeIUHEHUIX. MeToT
BaJICHTHBIX CBs3e. [TonsaTue
0 TEOPHH KPUCTAITMYECKOTO
roJist. CrieKTpOXUMHUYECKUH
psan nurannoB. M3omerpus
KOOPAWHAIIMOHHBIX
COeIMHEHUH. 3HaUeHHE 1
MPUMEHEHHE
KOOPAWHAIIMOHHBIX
COEIMHEHU B HAayKe U
texuuke /Cp/

VK-1-31

013233

7.3

CaMOCTOSTEIIEHOE U3YICHHEC
y4eOHOTO MaTeprana B
AIIEKTPOHHOM
kypce:llomyuenue
KOMILUIEKCHBIX COEIUHEHNMN.
CBoiiCcTBa KOMILICKCHBIX
coeauneHui. /Cp/

YK-1-31

010233

7.4

CamMocTosITeNnbHOE N3yYeHHE
y4eOHOTO MaTepHaia B
9JIEKTPOHHOM
kypce:CocTaBnenue Gpopmyi
KOOPIMHAIIMOHHBIX
coequHeHud. Pacuer
KOHCTaHTBI

HecroikocTH. /Cp/

VK-1-31 YVK-1-
4!

0109233

1.5

CaMocCTOsITeIEHOE H3YYCHUE
y4eOHOTO MaTepraia B
3JIEKTPOHHOM Kypce:Meton
KOMILIEKCOHOMETPHYECKOTO
tutpoBanus /Cp/

VK-1-31 VK-1-
Vi

01030233

Paznen 8. Ctpoenue u
CBOIiCTBAa HEMETAJLJIOB P-
3J1eMEHTOB.

8.1

CamocTosTenbHOE U3yueHne
y4eOHOTO MaTepHaia B
JIIEKTPOHHOM
kypce:Ilonrpymnmna remus.
OO011as xapakTepucTHKa
anemenToB. Haxoxnenue B
IPUPOJE, METOABI HOTyIECHHS
coeIMHeHHs OIaropoIHbIX
razoB. [IpakTudeckoe
IpUMEHEHHE 01aropoTHBIX
ra3oB. /Cp/

VK-1-31

0103233




8.2

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepHaia B
HIIEKTPOHHOM
kypce:Bonopox. ITonoxenue
B IIEPUOAMUYECKON cucTeme,
o011as XxapaKTepUCTHKa,
n3oronsl. JlabopaTopHbIe 1
MPOMBIIITICHHBIE METOMBI
nonydeHust. Guznyeckue u
XUMHYECKHE CBOICTBA.
Tunpunel, ux
KiaccuuKanus, Cocoosl
IIOJIy4€HUsI U CBOICTBA.
O0mas xapakTepucTHKa
BOJOPOJHBIX COEAMHEHUIN
HemeTaiuioB. [Ipumenenue
Bojopona. /Cp/

VK-1-31

013233

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

012233

8.4

CaMocCTOsITeNbHOE H3YUCHHE
y4eOHOTO MaTeprana B
SIIEKTPOHHOM
Kkypce:CpaBHEHHE COBUCTB
OKHCITUTEIBHO-
BOCCTAHOBHUTEIIBHBIX
KHCIIOPOA0COIEPKAIIHX
KHCIIOT ranorenos. /Cp/

YK-1-31

0132233

8.5

CaMOCTOSTENIBHOE U3YUEHHE
y4eOHOro MaTepHana B
3NIEKTPOHHOM
Kypce:BzaumopeiictBue
TaJIOT€HOB C PACTBOPAMH
IIEI0YEN U BOJIOM.
CoeaMHEHUE TaIOTEHOB C
kucnoponom. dropun
KHCIIOPOJa, OKCHUIBI XJIOPA,
Opoma, noxa.
Kucnoponconepxamiue
kucnotsl. [Ipumenenue
raynoreHoB. /Cp/

VK-1-31

012233

8.6

CaMocCTosITeTbHOE U3yUCHUE
y4eOHOTO MaTepHaia B
ANEKTPOHHOM
kypce:Kucnopoa. O6mas
XapaKTepHCTHKA, CTPOCHHE
MOJIEKY, TabOpaTOpHBIE H
MPOMBIIIJICHHBIE CTIOCOOBI
noJy4eHus, GU3NIECKUe U
XUMH4eckue cBoiicta. O30H,
€ro HOJTy9IeHHe, CTPOCHNE
MOJIEKYJI, CBOMCTBA U
npumenenue. /Cp/

VK-1-31

0103233




8.7

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
3JIEKTPOHHOM Kypce:Boaa.
du3nuecKre CBOMCTBA,
JuarpaMma COCTOSIHUS,
XMMHYECKUE CBOICTBA.
Kpucrannorunparsl, ux
CTPOCHUE U MX CBOMICTBA.
CnocoObl OYHCTKH BOJIBI.
[Tepokcun Boopona,
CTPOCHHUE, TIOTyIEHHE,
cBoiicTBa, npumenenue. /Cp/

VK-1-31

013233

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

0103233

8.9

CBoiicTBa cephl U ee
coenurHenuit /J1ab/

VK-1-Bl

013233

P3

8.10

CamocTosITeNnbHOE N3yYeHHEe
y4eOHOTO MaTepHaia B
9JIEKTPOHHOM
kypce:CrocoObl
HPOMBIIIIEHHOTO
IIPOU3BOJCTBA CEPHOI
KHUCJIOTBL. €€ NPHUMEHEHHE B
HapoaHOM Xxo3siicTBe. /Cp/

VK-1-31

0103233

&.11

CaMocCTosITeTbHOE U3yUCHUE
y4eOHOTO MaTepHaia B
3NIeKTPOHHOM Kypce:CerneH,
TeJTyp ¥ nojonuit. Obmast
XapaKTEePUCTHKA DIIEMEHTOB,
HaXOXJCHUE B IPUPOJIE,
(uznveckue U XUMHUUECKHIE
cBoricTBa. BomopoaHeie
COCIIMHEHWS CelleHa U
temnypa. CeleHuap! u
Temurypuabl. OKCUABI celieHa
W TeJUTypa.
Kucnoponoconepxarue
KHUCIIOTHI CEJICHa U TeJLTypa.
[TpumeHeHme ceneHa u
temnypa. /Cp/

VK-1-31

01030233

8.12

CaMOCTOSTENIBHOE U3YUEHHE
y4eOHOr0 MaTepHana B
3JIEKTPOHHOM Kypce:A3OT.
O0mas xapaKTepucTHKa
9JIEMEHTa, HAXO0XK/ICHHUE B
MPUPOE, CIOCOOBI
HOJTy4eHUS a30Ta,
(u3HnUecKre U XUMUYECKUE
cBoiicTBa. CoeMHEHUs a30Ta
C BOJIOPOZIOM, CIIOCOOBI
MOJTy4IEHUS, PU3NIECKHE U
XuMuieckue cBoiictea. /Cp/

VK-1-31

013233




8.13

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepHaia B
HIIEKTPOHHOM
kypce:CoenuHeHHE a30Ta C
kucinopoaom. OKCHIIBI a30Ta,
KHCIIOPOIOCOIepKaIINe
KHCIIOTHI a30Ta, UX
nosydeHue u coiictea. Conu
KHCJIOPOI0COICPIKAIIINX
KHCIOT a3oTa. [I[pumenenue
a30Ta U ero

coequnenuii. /Cp/

VK-1-31

013233

8.14

CaMocTosITeNnbHOE N3YYeHHEe
y4eOHOTO MaTepHaia B
ANEeKTpOHHOM Kypce:Docdop.
OO01as xapakTepucTUKa
3JIEMEHTa, HAXOXK/ICHHUE B
npupoze. AJUIOTPOIIHbIE
Moaudukanuu gocdopa.
CrniocoObl osry4eHust
dbochopa. Pusnieckue u
XUMHUYECKHE CBOMCTBA
tdhocdopa. Bogopoansie
coeaunenus pocdopa.
®Dochumsr metaios. /Cp/

VK-1-31

0103233

8.15

CaMOCTOSTENBHOE U3YUEHHE
y4eOHOr0 MaTepHana B
3JIEKTPOHHOM
Kkypce:Kuciopoausie
coenuHeHHA (ochopa.
Kucnoponocoaepxkarue
KHCIIOTHI pocdopa.
®ocdarsl. [Ipumenenue
tocdopa u ero
coeaunenui. /Cp/

VK-1-31

013233

8.16

VYrnepon. O6mas
XapaKTEPUCTHKA DIIEMEHTA,
HaXOXICHUE B IPUPOJIE.
AnoTporHbie MOAU(pUKAIUH
yriieponaa. Crioco0bt
HOTy4IeHUS, PU3NIECKHE U
XUMHUUYECKHE CBOWCTBA.
Bopoponusie coenunenus,
KHCJIOPOJIHBIE COSTUHEHUS,
KHCIIOPOAOCOIeprKaIie
KHUCJIOTBI U UX COJIH.
[Ipumenenue yriepona u ero
coenunreHud. /Tlp/

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

01030233

P9

8.17

CamocTosTensHOE H3YICHUE
yueOHOro MaTepuaa B
3JIEKTPOHHOM
kypce:Kpemnnii. O6mas
XapaKTepHCTHKA HIIEMEHTA,
HaxO0>K/ICHUE B IPUPOJIE.
AIIOTPOIIHEIE MOTU(DHUKAIIH
kpemHus1. Crioco0s!
noJy4eHus, GU3NIECKUe U
XMMHYECKHE CBOMCTBA.
Bonoponusie coenunenus,
KHCIIOPOJHBIE COCAUHEHUS,
KHCIIOPOA0COAepKalIe
KHCIIOTHI ¥ MIX COJIHL.
IIpuMeHEeHUE KPEMHUS U €T0
coenunenwuit. /Cp/

VK-1-31

013233

Pa3znen 9. Ctpoenue u
CBOIICTBA METAJLJIOB S-
3J1€eMEeHTOB.




9.1

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
HIIEKTPOHHOM
kypce:Iloarpynna nurus.
OO01as xapakTepucTUKa
aneMeHTOB. Haxoxnenue B
MPUPOJIE, METOABI OTyIECHHS
COeIMHEHHS IETOYHBIX
MetaiuioB. [IpakTuyeckoe
TIPUMEHECHHUE IETOYHBIX
mertao. /Cp/

VK-1-31

013233

9.2

CamocTosTensHOe H3yUeHUE
y4eOHOro MaTepuaia B
AIIEKTPOHHOM
kypce:IToarpynma 6eprmms.
[Tonoxenue B
HEepPUOANYECKON chucTeMe,
0011ast XapaKTepPHUCTHKA,
METO/IBI TOTYUCHUSL.
duznueckre 1 XUMHUYECKHE
cBoticTBa. OKCHUIBI,
THIPOKCHMIBI, IX
KaccuuKanus, Cocoosl
TIOJTy4eHUSI 1 CBOMCTBA.
ITpumenenue
IEI0YHO3EMEITbHBIX
MmeTtasios /Cp/

YK-1-31

013233

9.3

CsoiicTBa s-MeTauios. /J1ad/

VK-1-B1

0109233

P4

Paznea 10. Ctpoenue u
CBOIiCTBA METAJLJIOB P-
3J1eMEHTOB

10.1

Amomunnii. O0mas
XapaKTePUCTUKA, TIOTyICHUE,
(uznveckre U XUMHUYECKHIE
cBoiicTtBa. Oxcup,
TUIPOKCHUI, COTH AJTFOMUHHS.
ITpuMeHeHUE aNIOMUHUS U
ero coequnenuil. /I1p/

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

01030233

P10

10.2

CaMocTosATeIbHOE U3yIeHHE
y4eOHOro MaTepuaia B
3JIEKTPOHHOM Kypce:['annmii,
uHaui, Tamumii. O0mas
XapaKTepHCTHKA IIEMEHTOB.
Haxoxnenue B npupoze,
CIIOCOOBI TTOJTy4EHHH,
(uznyeckue U XUMHYECKHE
cBoiicTtBa. CoenHEHNs
TaJUTHS, THIWA, TAUIAS U UX
npumenenue. /Cp/

VK-1-31

013233

10.3

CaMocTOATeNIbHOE U3yIeHHE
y4eOHOTO MaTepHaia B
3NIEKTPOHHOM Kypce:OoBo,
ceuHen. O6mas
XapaKTepUCTHKA JIICMEHTOB,
CTIIOCOOBI TIOJTy9YCHHS,
(u3HnUecKre U XUMUYECKUE
cBoiictBa. OKCHIBI,
ruapokcusl. [Ipumenerne
oJoBa, ceuHIa. /Cp/

VK-1-31

0103233

10.4

CaMOCTOSTENIBHOE U3YUEHHE
y4eOHOr0 MaTepHana B
3NIEKTPOHHOM Kypce:VcTopus
Pa3BHUTHS METaJUTypTHH.
[Honyuyenue onoBa, Meau,
amomunust. /Cp/

VK-1-31

013233




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

CaMOCTOSTEIbHOE U3YUEHHE
y4eOHOro MaTepHana B
3JIEKTPOHHOM
kypce:Iloarpynmna ckanaus.
O0mas xapakTepucTHKa
3JIEMEHTOB, HAXOXKIECHHE B
HPHUPOJIE U TIOTy4EHHUE.
OKCHIBI, THAPOKCHIBL.
IIpuMeHneHUE 2IEMEHTOB
noArpynmnsl ckauus. /Cp/

YK-1-31

012233

11.2

CaMocTosTeNnbHOE U3yueHne
y4eOHOTO MaTepHaia B
JIIEKTPOHHOM
kypce:Ilonrpymnmna Turasa.
OO01as xapakTepucTHKa
3JIEMEHTOB, HAXOXK/ICHHE B
IPUPOJIE U MOTyUCHHUE.
OKcHabl, THAPOKCUIBL
IIpumMeHneHue 31€MEHTOB
noarpynmsl Tutana. /Cp/

VK-1-31

0103233

CamocTosTensHOe H3yUeHUE
y4eOHOro MaTepuaia B
AIIEKTPOHHOM
kypce:Iloarpynmna BaHagus.
OO01as xapakTepucTUKa
3JIEMEHTOB, HAXOXIECHHE B
HPHUPOJIE U MOTyIEHHUE.
OKcuabl, THAPOKCUIBL
ITprMeHeHue 31eMeHTOB
noArpymnmsl Banaaus. /Cp/

YK-1-31

013233

IMoxrpynma xpoma. Obmas
XapaKTepUCTHKA JIEMEHTOB,
HaXO0X[ICHUE B IPUPOJIC U
nosrydeHue. OKCUbl,
ruapokcuasl. [Ipumenenne
AIIEMEHTOB MOATPYIIIbI
xpoma. /Cp/

YK-1-31

0132233

CaMocTosITeNnbHOE N3YUCHHE
y4eOHOTO MaTepraia B
3NIEKTPOHHOM
kypce:Iloxrpynma maprasna.
OOmas xapakTepuCcTHKa
3JIEMEHTOB, HAXOXK/ICHHE B
HPHUPOJIE U MOTy4EHHE.
Oxcuibl, THAPOKCHBL.
IIpuMeHeHue 31€MEHTOB
noArpynnsl Mapranna. /Cp/

VK-1-31

0102393

MeTanibsl ceMecTBa xKeje3a.

OO011as xapakTepuCcTHKa
JJIEMEHTOB, HAXO0XJICHHE B
MPUPOE U MOTyICHHE.
YyryH u ctanb. OKCUIBL,
TUIPOKCHUJIBI, COSIMHEHHS

METAJIJIOB CEMEICTBA JKeJle3a.

[IpumeHneHue MeTamIoB U UX
coennHeHu. /Jlex/

VK-1-31

0103233




CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepHaia B
JIEKTPOHHOM
Kypce:Merasuibl cemeiicTBa
skenesa. OOmas
XapaKTePUCTUKA 3JIEMEHTOB,
HaXO0XXJEHUE B IPUPOAE U
noaydenue. UyryH u craisb.
Oxcubl, THAPOKCHUIIBL,
COEIIMHEHMS] METAJIJIOB
CEeMEICTBA XKee3a.
[IpumeHeHue MeTaIoB U UX
coeauneHui. /Cp/

VK-1-31

013233

CamocTosATenbHOE U3yUeHHE
y4eOHOTO MaTeprana B
JJIEKTPOHHOM
Kypce:MeTtaisl ceMelcTBa
iatnuael. O0mas
XapaKTepUCTUKA DJIEMEHTOB,
HaX0XJICHUE B IPUPOAC U
nosryderune. OKCUbl,
TUIPOKCHUJIBI, COSIMHEHHS
METAJIJIOB ceMeicTBa
iatusbl. [Ipumenenue
METaJIJIOB M UX

coeauneHwui. /Cp/

YK-1-31

0102393

11.9

CamocTosTensHOe H3yUeHUE
y4eOHOro MaTepuaia B
AIIEKTPOHHOM
kypce:Iloarpynmna menu.
OO01as xapakTepucTUKa
3JIEMEHTOB, HAXOXKIECHHE B
HPHUPOJIE U MOTyIEHHUE.
OKcubl, THAPOKCUIBL
[IprMeHeHue 31eMEHTOB
noarpynmsl Megu. /Cp/

VK-1-31

013233

11.10

CaMOCTOSTEIbHOE U3YUEHHE
y4eOHOro MaTepHana B
3JIEKTPOHHOM
kypce:Iloarpynna nuHka.
O0mas xapakTepucTHKa
3JIEMEHTOB, HAXOXKIECHHE B
HPHUPOJIE U MOTy4EHHE.
OKCHIBI, THAPOKCHIBL.
IIpuMeHneHUE IEMEHTOB
noArpynms! uHkKa. /Cp/

YK-1-31

012233

11.11

CaMocCTosITeTbHOE U3yUCHUE
y4eOHOTO MaTepHaia B
JNIEKTPOHHOM
Kypce:Pa3Burue 1oMeHHOTO
TIPOM3BOJICTBA B
HoBotpourike. JlomeHHbIH
[poLecC MPOU3BOICTBA

gyryHa. /Cp/

VK-1-31

0109233

Paznen 12. 5. Ctpoenne u
cBoOiicTBa MeTaJLI0B f-
3JIEMEHTOB.




12.1

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
HIIEKTPOHHOM
kypce:Jlantanonasr. O0mas
XapaKTEepUCTHKA JIEMEHTOB,
HaXO>K/ICHUE B IPHPOJIE U
nosryuerne. OKCubl,
rugpoxcuasl. [IpuMenenne
JAHTAHUIOB. AKTHHOHIBI.
O0mas xapaKTepucTHKa
3JIEMEHTOB, HAXOX/ICHHE B
HPHUPOJIE U MOTy4EHHE.
Oxcusibl, THIPOKCHBL.
IIpumenenue

akTuHOUAO0B. /Cp/

VK-1-31
013233

12.2

/Op/

OIIK-1-Y1 VK P6
-1-31 YK-1-V1 0103233

12.3

/Dx3amen/

OIIK-1-Y1 VK KM1
-1-31 VK-1-V1 010233

Pa3nen 13. IloaroroBka K
KOHTPOJbHbIM
MEpPONPUATHIM U
BbINOJIHSEMBIM padoTam

13.1

O0BeM gacoB
CaMOCTOSITENILHOM paboThI Ha
noarotoBky k KM /Cp/

13.2

O0BeM gacoB
CaMOCTOSATEIbHON paboTH Ha
noarotoBky k BP /Cp/

5. ®OHJ OIEHOYHBIX MATEPHUAJIOB

5.1. KonTpoJibHbie MeponpusTus (KOHTPOJIbHAS padoTa, TeCT, KOJJIOKBHYM, IK3aMeH H T.I), BOMPOCHI IS

CaMOCTOSITeJILHOIN MOATOTOBKH

Kon
KM

KonTtponsnoe
MEpOIIpUsITHE

ITpoBepsiemble
UHJIUKATOPbI
KOMIIETEHLIUI

BOHpOCI)I JUJIA IOATOTOBKH

KM1

DK3aMeH

VK-1-31;VK-1-
V1;0IIK-1-Y1

VYcrHas dpopma:

. XuMus, KaK pasfen ecTeCTBO3HAHMSA. 3HaUeHHE XHMMHUH KaK HayqHOH
OCHOBBI MaTepuasioBeie-HUsl.

OCHOBHBIC TOHATHS XUMHH: aTOM, MOJICKYJIa, HOH, MOJIb, AaTOMHAs
MOJIEKYIISIpHAst Macca, CIOCOOBI

ux onpeneneHus. OCHOBHbIE 3aKOHBI XUMHHU: 3aKOH COXPaHEHHUS MacChl,
KaK OCHOBa MaTepHajIb-HOTO

OaaHca TEXHOJIOTMIECKOTO MPOIIecca, 3aKOH MOCTOSTHCTBA COCTaBa
BEII[ECTB, 3aKOH 3KBUBAJICH-TOB,

3aKOH ABOTAJIpO.

2. Crpoenue aroma. Macca v SHEprisi B MaTepHaIbHOM MHUPE.
OeMeHTapHbIE YaCTHUIIEI U MTOJIS.

Macca, 3apsij, ClIMH U IpyrHe CBOMCTBA AJIEMEHTAPHBIX BelecTB. SAapo
1 2JIEKTPOHHAs 000JI0YKa.

KBanrossie uncna. BoinHoBas GpyHKINA M 2JIEKTPOHHAS IDIOTHOCTH B
aToMe. ATOMHBIE OpOUTAITH.

[punun [aynsa. Emxocts anekTpoHHbIX 000m0uek. [IpaBuno XyHaa u
MIOPSIIOK 3aTIOTHEHUS

aTOMHBIX opOuTaneil. [IpuHINT HANMEHBIIEH SHEPTHH.

3. CrpoeHue 3IeKTPOHHBIX 000I0UEK aTOMOB 31eMeHTOB. [loHsTHE
3(h(deKTUBHOTO 3apsaaa Aapa

aToma. [IeprHoANYHOCTE CTPOCHNUS MEKTPOHHBIX 000JI0YEK.
IoTenIuans HOHU3AIUT U CPOACTBO

K QJIEKTPOHY aToMa. Paguyckl aTOMOB HOHOB.
DNIEeKTPOOTPULIATENILHOCTh ATOMOB XMMUYECKHUX

HJICMEHTOB.

4. Mepuonnueckuii 3akoH u [lepuoguueckasi cucreMa XUMAIECKAX
3JIEMEHTOB B CBETE TEOPUH

CTPOCHHS aToMa.




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

ITpupona xuMudeckoi cBsi3u. Mosekyna BOAOpOAa U METOABI €€
omucanua. Merox BC u
rudpuau3anys opouTanei.

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

JoHopHOo-akuenTopHoe B3aumo eiictsie. HanpasneHHOCTh U
HACHII[aeMOCTh XUMUYECKOI1

KOBAJICHTHO! CBSI3H.

3. MekMOeKyIspHbIe B3aUMOAEHCTBUSA. XUMUYECKas CBSI3b U
TUIbl KpuctamioB. oHHas

CBs3b. B3anMoselicTBHE HOHOB KPUCTAIIMYECKON PEIIETKU. DHEPrusl
HMOHHOW KpUCTAJUIMYECKOH

pElLIeTKH, BIUSHUE Pa3MepoB U 3apsAnoB noHOB. Cunsl Ban-gep-
Baansca. OpueHTalnlnoHHOE,

HMHAYKLIMOHHOE U TUCIIEPCUOHHOE MEXMOJIEKYISIPHOE B3aUMOCHCTBHUE.
4. OCHOBBI XMMUYECKOW TEPMOAMHAMUKN. DHEPreTUUECKUE
XapaKTEePUCTUKU XUMHUECKUX Pe-aKIUH.

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

Tepmoxumust. 3akoH 'ecca. PacueTs! TemnoBeIx 3(h(eKTOB peakIuii.
5. Bropoe nHauano repmoauHamuky. Ilonstue 06 sHTpOnHU.
V3menenne sHTpONMH IpH (Pazo-BBIX
U XIMHYECKHX MpeBpanieHusx. CaMOIpon3BOIBHOE IPOTEKAHHE
peakuuii. Dueprust ['n66ca. Posp

SHTAIBIUHHOTO U SHTPONUIHOTO ()aKTOPOB B ONPEACICHIN
HaIpaBJIEHUs [Ipoliecca.

6. OCHOBBI XUMHUYECKOH KUHETHKH. CKOPOCTh XMMHUECKOH
peakunu 1 (HaKTOphI €€ ONpeeNs-Iomye.

3aBHCUMOCTb CKOPOCTHU PeaKIMH OT KOHLIEHTPALUU PEeareHToB.
Kunernueckoe ypaBHEHHE peak-IIHH.

[IpaBuno Baur-T'odda. KoncranTta ckopoctu peakiuu. JHeprus
akTuBanyu. KaTanus u Kkatanu-3aTopsl.

7. Xumngeckoe paBHOBecre. OOpaTnMble M HeOOpaTHMBIE
XHMHUeckue peakiuy. Koncranra
XHMHYECKOr0 PaBHOBECHS M €€ CBsI3b ¢ 3Heprueii [ nooca. Cmeruenue
XHMHYECKOTO PaBHOBECHS
npu u3MeHeHuu ycnosuid. [Ipunnun Jle-Ilatense.

8. OO61ue cBoiicTBa pacTBOPOB. PacTBOPHI Kak MHOTO
KOMITOHEHTHBIE CUCTeMBI. PacTBOopUTEnh
U pacTBopseMoe BeulecTBo. PactBopumocts. Hackimenusie u
HEHACHIII[CHHBIE, IEPEChIICHHEIE,

pa30aBlIeHHBIE U KOHIIEHTPUPOBAHHbIE PacTBOPHL. B3anmopeiicTeue
PacTBOPEHHOTO BEIIECTBA U
PacTBOPUTEIISL..

9. PacTBOpBI HeanekTponuTOB. 3akoHbl Payns. JlaBnenue u
COCTaB Mapa Hajl PaCTBOPOM.

Kpucrannusanus u kunesue pactsopa. Kpuockonus u
90YIITNOCKOMIHSL.

10. PacTBOpBI 271€KTPOAUTOB. DIEKTPONUTHYECKAs AUCCOLMAIIMS
PacTBOPEHHBIX BEIIIECTB.

Teopus anexTponutTryeckon auccoruanuu. Koncranra u creneHs
JHCCOLHAINN CIA00T0 3MIEK-TPONIUTA.
3akoH pa3oasnenus OcBajba.

11. PacTBOpBI CUNBHBIX 271€KTponuTOB. Kaxymasics creneHb
JHUCCOIHAINY CUIBHOTO 3IEKTPOIH-TA.

AKTHBHOCTb U KO3 UIMEHT aKTUBHOCTH. VIOHHOE Ipon3BeieHne
BO/IbI. BostoponHslii n
TUAPOKCUIIBHBIN MoKa3aTenu. IHaIuKaTopsl.

12. OKHCIUTENHHO-BOCCTAHOBUTENILHBIE TPOLIECCH, KaK Peakluu
nepeHoca anekTpoHa. OKucnu-Teny,

BOCCTAHOBHUTENH. THITBI OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEaKIIHi.
KonuuecTBeHHBIE XapaK-TEPUCTUKU OKUCIUTEIBHO-
BOCCTaHOBUTENBHBIX MPOIIECCOB.

13. DNeKTPOAHbBIE TOTEHIMAIBI METAIIIOB. ['ambBaHNYEeCKUH
351eMeHT. BogopoaHBIi 3IIEKTPOL.

YpaBHeHune DpHCTA. DNEKTPOINU3 PACTBOPOB U PACILIIABOB.




DIeKTPOIUTHYECKOE MOTyIeHHE Me-Ta/lIOB.

DIEeKTPOXUMUYECKask KOPPO3UsI METaJUIOB.

14. XapakTeprucTUKa KOOPANHALIMOHHBIX COENUHEHUH, X
noydeHus, kinaccudukanus. KoM-miekcoodpazoBarenb U JTUTaHAbL.
PaBHOBecus B pacTBOpax KOOpIMHAMOHHBIX coequHeHnid. Ho-
MEHKJIaTypa KOOPAMHALMOHHBIX COeAMHEHUH. XUMHUECKasl CBS3b B
KOMIUTEKCHBIX COeMHEHISIX. [IprMeHeHe KOOpAMHAITMOHHBIX
COCIIMHEHMIA B HAyKe U TEXHUKE.

15. Bonopoa. Ilonoxenne B NepHOIUIECKON CUCTEME, METOIBI
MOTyYeHHs, PU3NIECKHe U XUMH-UECKHe CBOUCTBA, IPUMEHEHHUE
BOJIOPOJA.

16. lanorensl. OOmIas XapakTepPUCTHKA, OTyUEHHUE,
(usmyeckne u XUMUIeckue cBoricTBa. Co-eIMHEHHE TAJIOTCHOB C
BOZOPOJIOM, TOJy4eHue, cBoicTBa. COECIMHEHHUS TaJIOTEHOB C
KucnopoaoM. [IpumMeHeHne rajJoreHoB.

17. Kucnopoa. Cepa. O6miasi xapakTeprUCTHKa, CIIOCOObI
MOy4IeHIs, QU3NYIeCcKe U XUMHIecKue cBoiicTBa. O30H, ero
HOJIy4eHHe, CTPOCHUE MOJIEKYJI, CBOMCTBA U IpUMeHeHue. Bona.
®dusnye-ckue cBoiictaa. Ilepokcu Bogopoia, CTpoeHue, nojrydyeHue,
cBO¥cTBa, npuMeHeHne. CoeAMHEHHE Cepbl C BOIAOPOJIOM, KUCIOPOIOM.
[IpumeHeHne ceprl U ee COSINHEHMUH.

18.  Asor. Docdop. Obmmas xapakTepucTUKa, CIIOCOOBI HOTyJIeHHS,
¢usnueckue U XuMuIeckue cBoricTBa. CoeIMHEHNUS a30Ta C BOJOPOJIOM,
CTIOCOOBI OTyYeHHs, PU3NIECKHe U XUMHIECKUE CBOMCTRA.
Coenunenue azoTa ¢ KucaopogoM. Conu KUCIOpog0COoAepKALIIX
KHcoT azoTa. [Ipu-meHenue a3ora u ero coequHeHu. Bonopoausie
coenqunenus pocdopa. Kucnopoansie coenune-aus Gpocdopa.
®docarer. [Ipumenenune pocdopa 1 ero coeTMHEHUH.

19.  Vruepon. O6uias xapakTepHCTHKA, HAXOXKACHHUE B IPHPOJIE.
AmnotpornHbie Moauduka-1uu. CriocoOb! MOTydeHuUs, GHU3HISCKUE U
XMMHYECKHE CBOHCTBA. BoopoHbIe coefnHEHNS, KHCIOPOTHEIC
COEIMHEHH, KHCIOPOJOCOAEPKAIIHNE KUCIOTHI ¥ UX COJIH.
IIpumenenue yrineposaa U €ro COeIMHEHU.

20.  s-meramisl [ u Il rpynm. TTonoxenue B mepuoIn4eckoi cucTeme,
o0Ias XapaKTeprCcTHKa, METOABI omydeHus. Pusudeckne u
XUMH4Yeckue cBoiicTBa. OKCHIbI, THAPOKCUABI, UX KIaccupHu-Kanus,
crocoObl OJTy4eHus ¥ cBoiicTBa. [Ipumenenue.

21. p-metammtel 111, IV rpymmn. O6mas xapakTepucTrka
aneMeHToB. Haxosxaenne B mpupose, cro-coOs! OTydeHHs,
(uznyeckue U XUMUUECKHe CBOUCTBa. [Ipumenenue.

22. d - metamutel. IV u V rpynn. O0masi xapakTeprucTHKa
3JIEMEHTOB, HaXOKACHHE B IPHPOJIE U orydeHne. OKCHIH,
ruapokcuabl. [Ipumenenue.

23. d - metamuter VI, VII rpynm. OO1iast XapakTepucTHKa
3JIEMEHTOB, HaXOJKICHHE B IPUPOJIC U orydeHne. OKCHIH,
runpokcuasl. [Ipumenenue.

24. MerTamisl ceMeicTBa kenesa, miaTuabl O01as
XapaKTEepUCTHKA 3JIEMEHTOB, HAX0XKICHUE B IPUPOJIE U MOJIyUEHHE.
YyryH u cranb. OKCHIIBI, THAPOKCHABL, COSIHHEHNS METAIIOB
CEeMEICTBa XKene3a, IaTuHel. IIpumeneHue.

25. [Moarpynma meau. OOmias xapakKTepUCTHKA JIEMEHTOB,
HaXOXJICHUE B IPHUpPOJIe U monyderne. OKCHAbL, THAPOKCHIBL.
[IpumeHeHNE AIIEMEHTOB TTOATPYIITEI MEAIN.

26. Honrpynmna nuaka. Obmas XapakTepuCcTUKa 3JIEMEHTOB,
HaXO’KIECHUE B IPUPOAE U Noyde-Hue. OKCUAbL, THAPOKCHIBL.
[IpumeHeHne HIeMEHTOB TOATPYIIITEI IIMHKA.

27. Jlantanuner. AkTuHUABL. OOLIast XapakTepUCTUKA
9JIEMEHTOB, HaXOXKAE€HUE B IPUpOie U No-tydenue. OKCuapl,
ruapoxcunasl. [Ipavenenue.

IIpakTHyeckue 3a1aHus SK3aMEHAlIMOHHBIX OMIIeTOB (001IHe
(hopMyITUPOBKH):

1. Kak B3auMoJelcTByeT kene30 ¢ KOHLIEHTPUPOBAHHOU U
pa3baBieHHON cepHOH KucnoToi? YeM  OOBACHUTH, UTO B
00pa3yromuxcst IPU 3TOM COJISAX JKENe30 HaXOUTCS B pa3IMyHON
CTeIeHH OKUC-JIeHusI? Hanummre COOTBETCTBYIONINE YPaBHCHUS
peaxuuii.

2. Hanumure ypaBHeHus peakuuii B3aMMOAEHUCTBUS XKelle3a,




K0OaJibTa, HUKENS ¢ pa30aBIeHHON a30THOM KUCIOTOIL: a) Ipu
HarpeBaHuu, 0) MpU KOMHATHOH TeMIIepaType.

3. Hamummure ypaBHeHHs peakuuid B3aMMOJEWUCTBUSL pacTBOpa
KapOoHaTa HaTpus ¢ pacTBopamu xyopua xenesa (III) u xnopuna
skenesa (I1). O0bsicHUTE, TOUeMy B 0CA0K HE BhINaAaeT KapOoHaT
skenesa (I10).

4. MoskHO Ji ToTy4nTh cyabdun xenesa (IIT)
B3aUMOJICHCTBUEM: a) pactBo-poB FeCl3 u H2S;
6) pactBopoB Fe(NO3)3 u (NH4)2S? Otser obocHyiire.

5. CocraBbTe ypaBHEHHUS PEaKIUil MPEBpaIICHHUS BEIIECTB!
Fe — FeSO4 — Fe2(SO4)3 — Fe(OH)3.

6. Hanumure ypaBHeHus: peakuuii, ¢ IOMOLIbIO KOTOPBIX
MO>KHO OCYIIIECTBUTH CJIEIYIOLINE PEe-BPaLCHHUS:

CoS — CoO — Co(NO3)2 — K3[Co(CNS)6]

7. CkonpKko yrisg moTpeOyeTcst ATsl BOCCTAaHOBJICHHMS JKelle3a U3
I T pynsl, coneprxareit 60 % ox-cuaa xxenesa (I111)?

8. Kaxkoit o6veM (H.y.) okcuna yriaepona (II) HyxHO 3aTpaTuTh,
9TOOBI BOCCTaHOBUTH Jkene30 u3 0,5 T pymsl, conepxkameit 90 % FeO?
9. CocraBbTe: a) ypaBHEHHE peakiuu 00pa30BaHMS
TerpaponaHokobanbTaTa (I1I) aMMoHust; 0) ypaBHEHUE TUCCOLUAIINI
3TOM CONM; B) ypaBHEHNE JUCCOIMAIIH KOMIUIEKCHOTO aHHMOHA 3TOH
COJIM; T) BBIPAXKEHHE KOHCTAHTHI HECTOIKOCTH KOMIIJIEKCHOTO HOHA.
10. Kak monyunth aMmMuHOKOMITIEKCH kobanbTa (I1) u (I11),
ucxoxns u3 conu kobansra (11)? [Ipu-BeanTe BRIpaKeHNS I KOHCTAHT
HECTOHKOCTH 000X KOMIUIEKCHBIX HOHOB. Kakas U3 9TUX Be-THINH
JOJKHA OBITH OObIIE?

11. CocTaBbTe JEKTPOHHYIO (opMyay atoma 3jeMeHTa VIA
TPYIIIE, IMEIOIIET0 CaMy!O BBICO-KYIO SHEPTHIO HOHHU3AIIHH.
Omnpenennre CyMMapHBIH CIIMH BaT€HTHBIX 3JIEKTPOHOB JAHHOTO aTo-
Mma?

12. CocTaBbTe 2JEKTPOHHYIO (opMyy aTtoma 3jeMeHTa VIA
TPYIIIEI, IMEIOIIET0 MaKCUMAITBHYIO 3JEKTPOOTPHLIATENEHOCTb.
Hanumute 25nekTpoHHyI0 GOpPMYIY €ro B BO30YKICHHOM COCTOSHUM?
13. Hcxons u3 cTpoeHUs: aTOMOB XallbKOT'€HOB, CPAaBHUTE
OKHCITUTENbHO-BOCCTAHOBHUTEIHHBIE CBOMCTBA XJIBKOTEHOBOIOPOIOB B
ra3000pa3sHOM COCTOSIHUH U B BOJHBIX pacTBOpax. MoryT i Boja U
CEpOBOAOPO/I BEICTYNATh B POJIM OKUCIUTENS?

14. IMowemy cynpdun xenesa (II) pactBopsercs B constHON
KHCIIOTE, a Cynbdu Menu — HeT? OOOCHYHTE OTBET, UCIIOIB3YS
Tabausl 1, 3 npuIoKeHusl.

15. CocTaBbTe ypaBHEHUS PEaKIUil THIPONK3a: a) Cylbhuaa
Hatpus, 0) cynbpuna amroMuansA. OOBICHUTE Pe3yabTaThl THAPOIN3A B
HEePBOM U BTOPOM cirydasix. HazoBuTe mpoayKTel ruaponusa.

16. Hanummmre ypaBHeHUsI CTYNEHYaTOM IMCCOLMALIUU
CEpPOBOJIOPOTHOM KHUCIOTHL. YKaXHTe, B KAKyI0 CTOPOHY OyaeT
CMeIIAaThCsl paBHOBECHE TUCCOLUALINY IIPH JOOABICHUN B PaCTBOP: a)
COJISI-HOM KUCNOTHI, 0) HUTpara cBuHua (II), B) menoun. OTBer
nosicHuTe, ucxoAs u3 npunuuna Jle-Ilarense.

17. HasoBure BemmecTBa, KOTOpEIe 00pa3ylOTCs MIPH
B3anmoeicTenu FeS: a) C COJIA-HOM KHUCIIOTOH, 0) ¢
KOHIIEHTPUPOBaHHOM a30THOU KUcnoToM. Hanumure ypaBHeHHs
peakIuid. SIBIAFOTCS JIM JaHHbBIC PEeaKIUH OKHCINTEIBHO-
BOCCTAaHOBHUTENBHBIMH U TOYeMY?

18. Ha3oBuTe npoaykTsl peakiuy B3auMOJCHCTBUS XJI0pHaa
skenesa (I10): a) C CepoBOIO-POIOM, 0) C CyIb(PHIOM aMMOHUSI.
Hamnummre cooTBeTCTBYIOIINE YPAaBHEHUS PEAKIIHIA.

19. ITpu B3aumopeiicTBuM 16 T pacTBOpa CEpHOM KUCIOTHI C
pacTBOpoM xJiopuja Oapus BeLAEIH-IOCH 5,7 T ocaznka. Beipasure B
MPOIEHTaX KOHIIEHTPAIIHIO PACTBOPA CEPHOI KHUCIIOTHI.

20. CKOJIBKO JINTPOB CEPOBOIOPOAA MpPH H.y. CIELYEeT
pactBopuTh B 600 M1 Boabl, A nonydeHus 1,5 %-Horo pacTopa.
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3a4€T

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

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 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 21€KTPOIUTOB. DNEKTPOIUTHYECKAS TUCCOIHALIUS
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. DNeKTpoJHbIE MOTEHIMAIbBl METAIUIOB. [ anbBaHnYeCKUi
3J1eMeHT. BogopoaHbIi A5IeKTpOS.

YpaBHeHne JpHCTa. DIEKTPOINU3 PAaCTBOPOB U PACTIIIABOB.
DNEKTPOIUTUIECKOE TOTYUEHNE ME-TaJlJIOB.
DIEeKTPOXUMUYECKask KOPPO3HUsI METaJUIOB.

5.2. Ilepeuenn paGoT, BHINOJIHSIE

MbIX 10 TUCHHHIIJIMHE (

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

Kon HazBanue Iposepsiemeie
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 JlabopaTopHast YK-1-Bl 1. JlaTe onpenenenue NOHATHIO ekTponu3. [IpaBuna Beibopa
pabora Ne 2 MIPOLIECCOB Ha Ka-TOJIE U aHOJIE B JIEKTPOJIN3E PACTBOPOB
ONeKTpoNu3 B AJIEKTPOJIUTOB. 2. JlaTh onpenencHne MOHITHIO TaTbBAaHUICCKUI
pacTBopax aneMeHT. 3. COCTaBUTh CXEMBbI FaTbBAHMYECKHUX JIEMEHTOB C
JJEKTPOJIUTOB. 3aJaHHBIMU 2JekTpogamu. 4. Paccunrats D/1C ranbBaHu4ecKOro
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.
[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;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

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




P8 [IpakTuueckoe VK-1-31;VK-1- CBoiicTBa pacTBOpPOB.
3aHgaTHe No2 V1;0I1K-1-Y1
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 yuusepcurer « MUCHCy
HoBoTpoutkuii prwan

Kadenpa MaTeMaTHKH U €CTECTBO3HAHHS
DK3aMeHaIMoHHBIH Omter Ne 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: A.B.IlIBaneBa

v 2024 r.

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

OKHCJICHUA U (I)OpMyJ'Iy BBICHICTO THAPOKCHU A JAaHHOI'O 3JIEMECHTA.

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
72 | 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.,
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
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, 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
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
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/JCHHS M y4acTBOBATh B HUX (00CYX/JatoTcsi 0OIIME MOMEHTBI, BEI3BIBAIOLINE BOIPOCHI y OOJIBIIMHCTBA
rpymmel). JlaHHas pyOpHKa Takke MOKEeT OBITh HCIIOJIF30BaHa JJIs B3aUMHOMN IIPOBEPKH;

10) IposIBIATH PEryISIPHYIO aKTHBHOCTB Ha KypCe.

[IperMy1ecTBEHHO AJIsi CHHXPOHHOT'O B3aUMO/ICHCTBHS MEX/y y4aCTHHKaMHU 00pa30oBaTeIbHOrO0 Ipoliecca MOCPEICTBOM CETH
«MHTeprer» ncnonbsyercst Microsoft Teams (MS Teams). YToOBI TOJHOLIEHHO HUCIIONB30BATh €0 BOZMOXKHOCTH HYXHO
YCTaHOBUTH NpriioxkeHrue MS Teams Ha mepcoHATBHBIN KoMIbloTep U TenedoH. CTapocTaM HYKHO co3ath rpymmy 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.




