HokymerT Mg P ReTH PTG ARV 1 BBICILIETO OBPA3OBAHUS POCCUICKOI ®EIEPALIUN

NHbopmauus 0 BAdAeNbLE:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnucanms: 17 Mefiep@siEide rocyrapcreeHHOe AaBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIEr0 00pa30BaHus
1073Offe6b1edOéﬁﬁﬁ%wﬁloﬁtﬁiﬁSﬁ%A@}le)ml;aTenbcxuﬁ TexHosiornyeckuii ynusepcurer «KMUCHUC»

HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hanpasnenue noaroroBku 13.03.01 TenmosHepreTHKa U TEIIOTEXHUKA
[Tpodums [TpomblnuIeHHAs TEIUIOHEPTeTHKA
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
Jlexuu 12 (12 |12 |12
JlabopaTopHbIe
IIpakTuueckue
HUroro ayn. 28 |28 |28 [28
KonrakTHas pabora 28 |28 |28 |28
Cawm. pabora 247 | 247 | 247 | 247
Yacel Ha KOHTPOIIb 13 |13 |13 |13
Hrtoro 288 288 | 288 [ 288




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

Pabouas mporpamma
Xumus

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSATENTPHO yCTaHABIMBAaEMBIH 00pa30BaTENIFHBIN CTAaHIAPT BEICIIEro 00pa3oBaHus - OakanaBpuat denepansHoE
TOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTelbHOE yUpEeKASHUE BhICIIEro 00pazoBanus « HalmoHampHbBIN HCCIea0BaTebCKUN
texHosnoruueckud yausepcuter « MUUCHUCy» no nanpasnenuto noarotroBk 13.03.01 TermosHepreTrka 1 TeIUIOTEXHUKA (IPUKa3 OT
05.03.2020 . Ne 95 0.8.)

CocraBiieHa Ha OCHOBaHUU y‘I€6HOFO IIaHa:

13.03.01 TerutosHepreTrka u TermoTexHuka , 13.03.01 22 TemmosHepreTuka u Teruiotexauka [IpIITD 3aou.plx [IpombinmieHHas
TEIUIOHEPIeTHKA, yTBEPKIeHHOro YueHbM coBeToM @I'TAOY BO HUTY "MUCuC" B cocrase coorBercTByromeir OIIOII BO
30.11.2021, nmporokon Ne 35

YrBepxaena B coctase OITOIT BO:

13.03.01 TennosHepreTyka 1 TEIUIOTEXHUKA , [IpOMBIIITIEHHAS TEIUIO3HEPreTUKA, YTBEPKAEHHOH YueHslM coBeToM ®I'AOY BO
HUTY "MUCuC" 30.11.2021, mpotokon Ne 35

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

biok OIT: B1.0

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 | OO0mas 37eKTPOTEXHUKA H HEKTPHICCKUE MAITHHBI

2.2.2 |IlpuxnagHas MexaHUKa

2.2.3 | Teopust BEpOATHOCTEW U MaTeMaTH4eCKas CTATUCTHKA

2.2.4 |IoaroroBka K MpoIeAype 3alIUTHI M 3aIIUTa BHITYCKHON KBaTH()UKAIIMOHHON PaboThI

3. PE3YJIbTATBI OBYUYEHUSA IO JUCIUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUSIMH

YK-1: Cnocoden OCYIIECTBJIATH MOUCK, Kpl/lTl/l‘leCKl/lﬁ AaHaJU3 U CUHTE3 I(Il-l(l)OpMalIl/[PI, YM€EHUE aHAJIU3UPOBATH IPOLECCHI U
CUCTEMBbI C HCITOJIB30BAHMEM COOTBETCTBYHIIUX AHAIUTUYECCKUX, BBIYHCIUTEJIbHBIX U JKCIEPUMEHTAJTIBbHBIX METO10B,
NPUMCHATH CHCTEeMHBIH MOAXO0 AJIsI peuIeHUus MOCTABJICHHBIX 3a1a4

3HaTh:

VK-1-31 3HaTh: OCHOBBI CTpOCHUA BECUICCTBA, TCOPHUIO BHCKTpOHHTquCKOﬁ Jucconuanuu U JICKTPOXUMHUYCCKUX ITPOLECCOB

Ymerb:

VK-1-Y1 YMeTb: IpoBOIUTH PacueThl MPOLYKTOB peaKIUi

Baanernb:

YK-1-B1 Bnagets: cnoco6aMu HCTIONB30BaHMS TaOOPATOPHOTO 00OPYTOBAHUS B XUMUIECKHX U 3TEKTPOXHMMUIECKHX
UCCIEIO0BaHUIX

4. CTPYKTYPA U COJEPKAHUE

Kon HaunmenoBanue pasnenos u | Cemectrp | Yacos | @opmupyemblie | Jluteparypa | Ilpumedanue KM Beinosan
3aHATHS TeM /BUA 3aHATHS/ / Kype HHINKATOPBI H 1. sieMble
KOMIIeTeH it pecypcbl padoThI

Paznen 1. BBenenue.
OCHOBHBIE 3aKOHBI 1
MOHATHA XUMHH

1.1 Xumus, Kak paszzein 1 2 VK-1-31 VK-1- JI1.1J12.1
€CTEeCTBO3HAHMsI. 3HAUCHHUE Vi 2.2
XUMHH KaK HAy4HOH OCHOBBI 213253
MaTepHAaJIOBEICHHSI.

OCHOBHBIC TIOHATHUS XUMHUU:
aTOM, MOJICKYJIa, HOH, MOJIb,
aTOMHasI MOJICKYJISIpHAS
Macca, CIIoco0bI UX
onpenenenus. OCHOBHbIE
3aKOHBI XUMHUH: 3aKOH
COXpaHECHHUS MaCcChl, KaK
OCHOBA MaTE€pPHAaJIHHOTO
OajaHca TEXHOJIOTHYECKOTO
mporiecca, 3aKOH
MMOCTOSTHCTBA COCTaBa
BEIIECTB, 3aKOH
9KBHMBAJICHTOB, 3aKOH
Asorajpo. /JIex/




1.2

CBolicTBa OCHOBHBIX KJIACCOB
coenuHeHui. /J1ab/

YK-1-B1

JI1.2J13.1
J3.3
01030233

P1

1.3

CaMOCTOSTEIbHOE U3YUEHHE
y4eOHOro MaTepHana B
3JIEKTPOHHOM Kypce:
HWcropwust pa3ButHs

xumun /Cp/

VK-1-31 VK-1-
v1

J1.2
012233

1.4

CamocTosTensHOE H3YICHUE
yueOHOro MaTepuaa B
3JIEKTPOHHOM Kypce: ATOMHO-
Moekymsipaoe yuenue /Cp/

VK-1-31

1.2
013233

1.5

CaMOCTOATEIBHOE U3YUEHHE
y4eOHOro MaTepuaa B
3JIEKTPOHHOM Kypce:3aKoH
MIOCTOSTHCTBA COCTaBA.
Cocrasnenue Gpopmyi
OMHApHBIX coenuHenni /Cp/

10

VK-1-31

J1.2
013233

1.6

CaMoCTOsITeIEHOE H3YYCHUE
y4eOHOTO MaTepHaia B
9JIEKTPOHHOM
kypce:Cocrasienue Gpopmyn
THIPOKCUIIOB U conelt /Cp/

VK-1-31

J1.1
0103233

1.7

CaMocTOsITeNnbHOE N3YYCHHE
y4eOHOTO MaTeprana B
ANIEKTPOHHOM
Kkypce:IIprMeHeHne 3aKOHOB
ABoOrazipo v ra3oBbIX 3aKOHOB
JUTSL PELICHUS] XUMIYECKUX
3amau /Cp/

VYK-1-31 VK-1-
V1

J1.1
0102393

Paznen 2. Ctpoenue
BellecTBA.

2.1

Crpoenue atoma. KBanToBBIE
qucia. ATOMHBIE OpOUTAIIH.
[Ipunnun [Tayns. [IpaBuno
XyHJa ¥ TTOPAI0K
3aITOJTHEHHUS] aTOMHBIX
opburaneii. [Tpunun
HauMEHbILIEH SHEPIUu.
[Mepuoanueckuit 3akoH u
[lepuoauueckas cucrema
XMUMUYECKUX 3JIEMEHTOB B
CBETE TCOPHH CTPOCHUS
atoma /Jlex/

VK-1-31

JI1.2J12.1
2103233

2.2

Xumuyeckas CBS3b.
CTpoeHHe MOJIEKYI.
[TpuanHbl 00pa3oBaHUS
xumudeckoi cessu. [lpupona
XUMHUUYECKOH CBSI3U.
Mornekyna Bofopoza u
METO/IbI ee onucaHus. Meto
BC u rubpunmzanus
opburaneii /Jlex/

VK-1-31

2.2
013233

23

CaMocTosITeNnbHOE N3yYeHHE
y4eOHOTO MaTepHaia B
JIIEKTPOHHOM
Kypce:DIeKTpOHHbIE
(hOpMyIIBI SIEMEHTOB.
XapakTepucTHKa JIeMeHTa
o ¢opmyne /Cp/

VK-1-31

J1.1
JI1.2J12.1
2.2
013233

24

CaMocToATeNIbHOE U3yIeHHE
y4eOHOro MaTepuaia B
HIIEKTPOHHOM
Kypces:3aBUCHMOCTh
nonoxenus B III1C ot
ctpoerus aroma /Cp/

VK-1-31

JI1.1J12.1
2.2
01030233




2.5

CaMocTOATeIbHOE U3yIeHHE
y4eOHOro MaTepHaia B
JJIEKTPOHHOM
kypce:Ilepuonuueckoe
M3MEHEHHUE CBOMCTB BEILIECTB
B 3aBUCHUMOCTHU OT
nonoxenus B [1C /Cp/

10

VK-1-31

J1.1
JI1.2J12.2
01030233

2.6

CaMOCTOATENIBHOE U3YUEHHE
yueOHOro MaTepuaa B
3JIEKTPOHHOM
Kypce:BaneHTHOCTS.
Kosanenrtnas cssi3b /Cp/

YK-1-31

JI1.1J12.1
2.2
0103233

2.7

CaMocTOATeIbHOE U3yIeHHE
y4eOHOro MaTepraia B
HIIEKTPOHHOM
Kypce:Meramuueckas
cBsi3b /Cp/

VK-1-31

J1.1
JI1.2J12.2
0103233

Pa3nen 3. OKucJIUTEIBLHO-
BOCCTAHOBUTEJIbHBIE
MPOoLeCcChI

3.1

OKuCIUTENBHO-
BOCCTAaHOBHUTCIIbHBIC
peakiuu. YpaBHEHU
3neKTpoHHOTO Oamanca. /TIp/

VK-1-31

JI1.1J12.2
013233

P5

32

CaMOCTOATENIBHOE U3YUEHHE
yueOHOro MaTepuaa B
3JIEKTPOHHOM Kypce: AHAIN3
OKHCIIUTEIBHO-
BOCCTaHOBUTEJIbHOM
cnocobHocTH atoMa /Cp/

VK-1-31

J1.1
0103233

33

CaMocTosITeNnbHOE N3YYCHHE
y4eOHOTO MaTepHaia B
9JIEKTPOHHOM

Kypce: Tunuunsie
oxucnurenn. Hemeranisl.
Kucnotsr. /Cp/

VK-1-31

J1.2
0103233

34

CaMOCTOATENIBHOE U3YUEHHE
y4eOHOro MaTepuaa B
3IIEKTPOHHOM
Kypce:OKucianTeabHbIe
CBOMCTBA XpOMATOB,
JUXPOMATOB, a30THOM
KucioThl. /Cp/

VK-1-31

J1.2
013233

3.5

CamocTosTensHOe H3yUeHNe
y4eOHOTO MaTeprana B
3JIEKTPOHHOM

Kypce: Tunnunble
BOCCTAHOBHUTEN. MeTallIbl,
cynsduasl, HUTpuUAsL. /Cp/

YK-1-31

J1.2
012233

3.6

CaMocTOATeNIbHOE U3yIeHHE
y4eOHOTO MaTepHaia B
JJIEKTPOHHOM
Kypce:BoccTanoBuTenbHbie
cBoiicTBa rasoreHua0B. /Cp/

VK-1-31

1.2
013233

3.7

CaMocTosITeNnbHOE N3YUCHHE
y4eOHOTO MaTepHaia B
JIIEKTPOHHOM
Kypce:OKUCIUTENBHO-
BOCCTaHOBHUTEIbHAS
JIBOMCTBEHHOCTh. Peakiuun
JUCTIPOMIOPIIMOHUPOBAHUSL. /
Cp/

VK-1-31

JI1.2J13.1
0109233

Paznea 4. Dnekrpoxumus




4.1

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepHaia B
AIIEKTPOHHOM Kypce: OCHOBBI
ANEKTPOXUMHUUECKUX
npoueccos. ['anpBaHMuecKuit
anekMHT /Cp/

VK-1-31

013233

4.2

CaMocTosITeNnbHOE N3YUCHHE
y4eOHOTO MaTeprana B
3JIEKTPOHHOM
Kypce:DJIeKTpOoIIU3 KaK METOJ
MOJTy4eHUsI U
paduHIPOBaHNS METAIIIOB.
Pacyer macchl 1 00beMa
MPOIYKTOB AuteKTponu3a. /Cp/

VYK-1-31 VK-1-
Vi

0102393

43

DIeKTPOIN3 B pacTBOpPax
3JIEKTPOJIUTOB.
[NanpBaHMYECKHE TPOLIECCHI.
Koppo3wus. /J1a6/

VK-1-B1

J3.3
013233

P2

Pazgen 5. PacTBopsl

5.1

CoiictBa pactBopoB. /IIp/

VK-1-31

JI1.2J12.1
2.2
013233

P8

52

CaMocToATeIbHOE U3yIeHHE
y4eOHOro MaTepuaia B
3NIEKTPOHHOM Kypce:Oomme
CBOWCTBA PacCTBOPOB.
PacTBOpBI Kak MHOTO
KOMITOHCHTHBIE CHCTEMBI.
PactBopurens u
pacTBOpseMOe BELIECTBO.
PactBOpuMOCTB.
Hacsliiennsle u
HEHACHIICHHBIE,
HEPECHIIIEHHBIE,
pa30aBICHHBIC U
KOHIICHTPHPOBAaHHbIE
pacTtBopsl. Bzaumopelictsue
PacTBOPEHHOTO BELIECTBA U
pactBopuTeds. /Cp/

VK-1-31

1.2
013233

53

CaMOCTOATENIBHOE U3YUEHHE
yueOHOro MaTepuaa B
3JIEKTPOHHOM
Kkypce:PacTBopbl
3IIEKTPOIIUTOB.
DNeKTpoIuTHYecKas
JIFICCOIHAINST PACTBOPEHHBIX
BelecTB. Teopust
JNEKTPOJIUTUYECKON
Jqucconuanyi. KoHcranTa u
CTETICHb JTUCCOIHAIIIH
¢11ab0ro 3IEeKTPOINTa. 3aKOH
pas6asnenus OcBanbaa. /Cp/

VYK-1-31 VK-1-
v1

J1.2
013233




54

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepuaia B
JIEKTPOHHOM
Kypce:PacTBOpBI CUIBHBIX
anexkTpoauToB. Kaxymascs
CTEMNEHb TUCCOLUALUH
CHIIBHOTO DJIEKTPOJIUTA.

Wonnoe npousBeaeHne BOBL.

Bonopoausriii u

FI/IZ[pOKCI/IJ'[BHHﬁ IIOKa3aTCIIn.

WnnukaTopsl. Metonbt
onpexaenenus pH.
[IpounzBenenune
pactBopumocTH. OOMEHHEIE
peaxiuu B pacTBOpax.
I'unponus coneii. Koncranra
Y CTETeHb THIPOJIN3a.
Bydepnsie pactBopsr. /Cp/

YK-1-31 YK-1-
v1

1.2
013233

Pasznen 6. O0mmue
3aKOHOMEPHOCTH
XMUMHUYECCKHUX npoueccm;.

6.1

CaMoCTOsSITeNnbHOE H3YUCHHE
y4eOHOTO MaTepHana B
3NEKTPOHHOM Kypce:OCHOBBI
tepmoxumuu. /Cp/

YK-1-31

JI1.1J12.1
2.2
013233

6.2

CaMocTosITeIbHOE H3YYeHUE
y4eOHOTO MaTeprana B
ANEKTPOHHOM
Kypce:Onpenesnenue
3aBHCUMOCTH CKOPOCTH
pEaKUuH OT KOHIEHTPALMHU U
TemmepaTypsl. CMelieHne
pasHOBecwus. /Cp/

YK-1-31

JI1.2J13.1
0102393

6.3

CaMOCTOSTEIIEHOE U3yICHHEC
y4eOHOTO MaTepHana B
ANIEKTPOHHOM Kypce:3aKoH
I'ecca. Pacuers! TemmoBbix

s dexToB peakiyid. /Cp/

VK-1-31 VK-1-
V1

JI1.2J13.2
0132233

6.4

CaMOCTOATENIBHOE U3YUEHHE
yueOHOro MaTepuaa B
3NIEKTPOHHOM Kypce:Bropoe
HavgaJIo TEPMOJHHAMHUKH.
IMonsTue 06 sHTpONHN.
V3smeHeHue SHTpONUH Npu
(ha30BBIX U XUMHUYECKHIX
npespamenusax. /Cp/

VK-1-31

JI1.2J12.1
013233

6.5

CamocTosTensHOe H3yUeHUE
y4eOHOTO MaTepHaia B
AIIEKTPOHHOM
Kypce:CaMonpon3BOJIbHOE
MIPOTEKaHUE peaKuil.
Oueprus ['mn66ca. Pomb
SHTAJIBITUHHOTO U
SHTPONHUIHOrO (HaKTOpPOB B
OIpEeICIICHUN HATIPaBICHUS
nporiecca. /Cp/

YK-1-31

JI1.2J12.1
013233




6.6

CamocTosTensHOe U3yUeHUe
y4eOHOro MaTepHaia B
AIIEKTPOHHOM Kypce: OCHOBBI
XMMHYECKOH KHHETHKH.
CKOPOCTbh XUMHUYECKOM
peakiun 1 (HaKTopsI ee
OTIpEeAeIISIoHue.
3aBHCUMOCTH CKOPOCTH
PeaKIiK OT KOHLICHTPAI[HX
pearentoB. Kimaernueckoe
YpaBHECHHUE PEaKINN.
[IpaBuno Baur-T'odda.
KoHcTaHTa cKOpocTH
peakuuu. DHeprus
akTuBanuu. Katanus u
karanusatopsl. /Cp/

VK-1-31

JI1.3J12.1
013233

6.7

CamocTosITeNTbHOE U3yUeHUE
y4eOHOTO MaTepraia B
JNIEKTPOHHOM

Kypce: XUMHYECKOe
paBHOBecHe. OOpaTHMBIE 1
HeoOpaTHMBIC XUMIYECKUE
peakuuu. Koncranra
XMMHYECKOTO PAaBHOBECHS U
ee cBsI3b ¢ oHeprueit ['nboca.
CMeleHre XUMUYECKOTr0
PaBHOBECHS IIPH U3MECHCHUH
yenoBuil. [Tpunnun Jle-
[Matense. /Cp/

VK-1-31

JI1.2J12.1
01030233

6.8

/Op/

VYK-1-31 YK-1-
v1

013233

P5

6.9

/3auét/

VK-1-31 YK-1-
V1

0103233

KM2

Pa3nen 7. OcHoBBI
KOOPAWHALMOHHOI XUMHU

7.1

CamocTosTensHOe U3yUeHUE
y4eOHOro MaTepraia B
HIIEKTPOHHOM

Kypce: XapaKTepuCcTHKa
KOOPAWHAIIMOHHBIX
COEIMHEHUH, UX M0JIydEeHUE,
KIIaccupuKarms.
Kommrexkcoobpa3oBarens u
nurasapl. Buemnss u
BHYTPCHHSIS
KOOPAWHAIIMOHHBIE CQEPHI.
Koopaunanuonnoe uucio,
3aBUCUMOCTb
KOOPJMHAIMOHHOTO YHCIIA OT
3apsja u paguyca
KOMILJIEKCOO0Pa30BaTesl.
PaBHOBecHs B pacTBOpax
KOOPAWHAIIMOHHBIX
coenunennii. Koncranra
HeycroiuuBocTH. /Cp/

VK-1-31

013233




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/

VK-1-31 VK-1-
Vi

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/

VK-1-31 VK-1-
Vi

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 |CamocTosTeIbHOE H3YUECHHUE 1 VK-1-31
y4eOHOTr0 MaTepuaa B 213253
HIIEKTPOHHOM
kypce:Jlantanonasr. O0mas
XapaKTePUCTHKA JIICMEHTOB,
HaXOXJICHUE B IPHPOJIC U
nosryuerne. OKCubl,
rugpoxcuasl. [IpuMenenne
JIAHTaHUJIOB. AKTUHOHIBI.
O0mas xapaKTepucTHKa
3JIEMEHTOB, HAXOX/ICHHE B
MPUPOJIC U MOTYYCHHUE.
OKCHIBI, THIPOKCH/IBL.
IIpumenenue
akTuHOUAO0B. /Cp/

12.2 /Op/ 1 VYK-1-31 YK-1- P6

V1 313233
12.3 /Ox3amen/ 1 VYK-1-31 YK-1- KM1
V1 313233
5. POHJ OIEHOYHBIX MATEPHUAJIOB
5.1. KoHTpoabHbIe MepONPUATHS (KOHTPOJIbHAsI patoTa, TeCT, KOJUIOKBHYM, YK3aMeH H T.I), BONPOCHI IJIs
CaMOCTOSITETbHOM MOATOTOBKH
Kon KonTponsHoe EIJI:IOT}?%MH@ B
KM MEpOpUATHE ZMKATOPB OIIPOCHI JJIS TOJTOTOBKA
KOMITCTCHIIUH
KM1 DK3aMeH YK-1-31;YK-1-V1 YctHas Gopma:

. XuMus, KaK pa3zen eCTeCTBO3HAHUs. 3HaUEHUE XUMUU KaK HayqHOH
OCHOBBI MaTepHAIOBEC-HHUS.

OCHOBHBIE TOHATHS XUMUU: aTOM, MOJIEKYIa, HOH, MOJIb, AaTOMHAs
MOJIEKYISIpHAs Macca, CIIOCOOBI

ux onpeneneHus. OCHOBHBIE 3aKOHBI XUMHHU: 3aKOH COXPaHEHHUSI MACCHL,
KaK OCHOBa MaTepHab-HOrO

GaaHca TEXHOJIOTHYECKOTO TPOoIiecca, 3aKOH IOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH 9KBUBAJICH-TOB,

3aKOH ABOTaJpO.

2. Crpoenne aromMa. Macca U 9Heprus B MaTepUalbHOM MHpE.
DeMeHTapHbIe YaCTHULIBI U TIOJISL.

Macca, 3apsa, CIIMH U Jpyrue CBOMCTBA AJIEMEHTAPHBIX BEILECTB. Sapo
1 2JIEKTpOHHAas 000JI0UKa.

KBanToBbIC uncna. BonHoBas (yHKINS U 3JIEKTPOHHAS IUIOTHOCTH B
aToMe. ATOMHBIE OpOHTAITH.

IMpurnun IMayns. EMkocTs 35eKTpoHHBIX obono4dek. [Tpasmno XyHaa u
HOPSJOK 3aIOTHEHUS

ATOMHBIX opOuTaineil. [IpuHINT HanMEHBIIeH SHEPTUH.

3. CtpoeHue 3JIeKTPOHHBIX 000I04eK aTOMOB 3JIeMeHTOB. [loHsTHE
3¢ dexkTUBHOTO 3apsaa sapa

aToMa. [leproIMYHOCTD CTPOSHHUS IICKTPOHHBIX 000JIOUEK.
IToTreHunansl HOHU3ALUYU U CPOJICTBO

K DJIEKTPOHY aToMa. Painycsl aTOMOB HOHOB.
ONeKTPOOTPULATENFHOCT aTOMOB XUMHYECKUX

3JIEMEHTOB.

4. Ilepuoanueckuii 3axkoH u Ilepuoauueckas cucreMa XMMUIECKUX
JJIEMEHTOB B CBETE TEOPUU

CTPOEHHUS aToMa.

1. Xumnueckas cBsi3b. Ctpoenue Moiekyil. ITpudannbl
00pa30BaHU XUMHIECKOH CBS3U.

ITpupona xumuueckoi cBs3u. Mosekyna BoZopoJa U METOJIbI ee
onucanus. Merog BC u

THOpUAN3AINS OpOUTAIICH.

2. BanentHoe coctosiHue atoma. KoBaneHTHast CBsA3b B
MHOT0aTOMHBIX MOJIEKy/aX.

JonopHo-akuenTopHoe B3aumoeiicTie. HanpasneHHOCTh 1
HACHIIIAEMOCTh XUMUYECKOI1

KOBAJIEHTHOH CBA3H.




3. MekMOIeKyIspHbIe B3aUMOAEHCTBUSA. XUMUYECKas CBSI3b U
TUIBI KpUCTAIIOB. MloHHas

CBs3b. B3aumopelicTBrE HOHOB KPUCTAIIIMUECKON PEILIETKU. DHEPIus
HMOHHOW KPHUCTAJUIMYECKOI

peLIeTKH, BIUSHUE Pa3MepoB U 3apsAa0B HoHOB. Cunbl BaH-aep-
Baansca. OpueHTannoHHoOe,

UHAYKLIMOHHOE U TUCIIEPCUOHHOE MEXMOJIEKYIIPHOE B3aUMOACHCTBHUE.
4. OCHOBBI XUMHUYECKOH TEPMOJHMHAMUKU. DHEPreTHIeCKUe
XapaKTEPHUCTHUKH XUMHYECKUX pe-aKIHi.

ITepBoe Haganmo TepmoauHamMuku. [IpeBpamnieHne sHepruu 1 paboTH B
XIMHUYECKHX IPOIeccax.

Tepmoxumus. 3akoH I'ecca. Pacuers! TermioBeIx 3()(HeKTOB peakuii.
5. Bropoe nHauano repmoauHamuky. Ilonstue 06 sHTponHU.
M3meneHne SHTpOIHH NpH (a30-BEIX
U XMMHUYECKHX IpeBpanieHusx. CaMoIponu3BOIbHOE IPOTEKaHHE
peakuuii. Dueprust ['n66ca. Posb

SHTAIBIUHHOTO U SHTPOIHUHHOTO ()aKTOPOB B OIPE/ICTICHUH
HAaIpaBJIeHHs TIpoIiecca.

6. OCHOBBI XUMHUYECKOW KUHETUKU. CKOPOCTh XUMHUYECKOM
peakuuu 1 (hakTOpPhI €€ ONpeeNs-IoIHe.

3aBUCUMOCTb CKOPOCTHU PEAKIMH OT KOHLIEHTPALIUU PEareHTOB.
Kunernueckoe ypaBHEHHE peak-IIHH.

ITpasuiio Bant-T'odda. KoncranTa ckopocty peakiyn. JHeprus
axtuBanuu. Karanus u xatanu-3aTopsl.

7. Xumngeckoe paBHOBecue. OOpaTuMble M HeOOpaTHMBIE
XUMHueckue peakiuy. Koncranra

XMMHYECKOT0 paBHOBECHS U €€ CBs3b ¢ dHeprueit [ mooca. CmenieHne
XMMHYECKOTO PaBHOBECHS

npu u3MeHeHnuu yciosuid. [Tpunnun Jle-Ilatense.

8. OOye cBoiicTBa pacTBOPOB. PacTBOPHI Kak MHOTO
KOMITOHEHTHBIE CHCTEeMBI. PacTBOopHTENTH
U pacTBOpseMoe BeulecTBo. PactBopumocTs. Hacklennslie u
HEHACHIIIEHHBIE, TePEChILEHHbIE,
pas0aBiIeHHbIE 1 KOHIIEHTPHUPOBAHHbIE pacTBOPbI. B3anmonelicteue
PacTBOPEHHOTO BEIIECTBA U
pacTBOPUTESL..

9. PactBops! HeanekTponuTos. 3akoHsl Payns. JlaBnenue u
COCTaB Napa HaJl paCTBOPOM.

Kpucrannusanus u kunesue pactsopa. Kpuockonus u
90YITHOCKOIHSL.

10. PacTBOpBI 271€KTPOAUTOB. DIEKTPONUTHYECKAS AUCCOLMALIMS
PacTBOPEHHBIX BEILECTB.

Teopus sneKTpoauTHYECKON Auccounanuy. KoHcTaHTa U cTeneHb
JHUCCOLHAINN CIA00T0 3M1EK-TPONIUTA.
3akoH pa3zbasieHus OcBanbia.

11. PacTBOpBI cUNBHBIX 21€KTponUTOB. Kaxymasics creneHsb
JUCCOLHAINH CUIBHOTO 2IEKTPOIH-TA.

AxTHBHOCTD M KO3 PUIMEHT akTUBHOCTH. MlOHHOE nIpon3BeieHNE
BO/bI. BosoponHslit n
TUAPOKCUIIbHBIN MoKa3aTenu. IHIuKaTopHl.

12. OKHUCIUTENTbHO-BOCCTAHOBUTENBHBIE MPOILIECCHI, KaK PEaKIHH
nepeHoca ekTpona. OKucau-reny,

BOCCTAHOBHUTENHU. THITBI OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHH.
KonuuecTBeHHBIE XapaK-TEPUCTUKU OKUCITUTEIBHO-
BOCCTaHOBUTENBHBIX MPOLIECCOB.

13. DNeKTpOJHbIE TOTEHIIHANIBI METAJIOB. | allbBaHWYECKH
371eMEHT. BogopoaHbIi 3IIEKTPOLI.

YpaBHeHue DpHcTa. DNEeKTPONIN3 PaCTBOPOB U PACIIIABOB.
DNEKTPOIUTUYECKOE IIOTYUYEHUE ME-TaJlJIOB.

DJIeKTPOXMMHUYECKast KOPPO3US METAIIOB.

14. XapakTepucTUKa KOOPJUHALIMOHHBIX COEIMHEHUH, UX
nosrydenus, knaccugukanus. Kom-miekcoodpa3oBaTens U IUTaH/IBL.
PaBHOBecus B pacTBOpax KOOpJUHALMOHHBIX coequHeHui. Ho-
MEHKJIaTypa KOOPJHHAIIMOHHBIX COeHHEHNN. XUMHUUecKas CBA3b B
KOMIUIEKCHBIX coeinHeHusX. [IppuMeHeHre KOOpANHAIMOHHBIX
COeIMHEHNH B HayKe M TEXHUKE.

15. Bopopon. Ilonoxkenue B NepUOANYECKON CUCTEME, METOABL
HONy4deHHs, pU3NYeCcKHe U XUMH-UeCKHe CBOUCTBA, IPUMEHEHHUE




BOJIOPOJIA.
16. lanorensl. O0Ias XapaKTEpPUCTUKA, TIOTY4YCHHUE,
(usndeckne U XuMUIeckue cBorcTBa. Co-¢IMHEHHE TAIOTEHOB C
BOJIOPOJIOM, ITOTy4YeHHE, CBOHCTBA. COSIMHEHNUS TaJIOT€HOB C
kucioponoMm. Ilpumenenne rajsoreHos.

17. Kucnopoa. Cepa. O0mias xapakTepuCcTHKa, CIIOCOObI
MONy4IeHIs, pU3NIeCcKHe U XUMHIecKue cBoiicTBa. O30H, ero
M0JIy4eHHE, CTPOCHUE MOJIEKYJl, CBOMCTBA U puMeHeHue. Bona.
Odusnue-ckue cBoiictsa. [lepokcun Bogoposa, CTpoeHHE, MOJIydeHue,
CcBO¥iCcTBa, mpuMeHeHHe. CoeIMHEHNE CEPHI ¢ BOAOPOJIOM, KUCIIOPOIOM.
IIpumMeHeHne cephl U ee COeNMHEHUH.

18.  Asor. ®ochop. O6mas xapakTepUCTHKA, CIIOCOOBI MOJTyIeHUs,
¢usmyeckne u XuMuIeckue cBoricTBa. CoeIMHEHNUS a30Ta C BOJOPOJIOM,
CrocoOBI OTYyYSHHUS, PU3MUECKIEe U XUMUIESCKHAE CBOMCTBA.
Coenunenue azoTa ¢ Kucaopogom. Conr KUCIOpoa0COIepKAIIIX
KUCIIOT a30Ta. [Ipu-mMeHenue a3oTa u ero coenuHeHuil. Bogoponnsie
coequneHns pocdopa. Kucnopoansie coenune-aust pocdopa.
®docoarel. [Ipumenenne pocdopa u ero coeqMHEHUH.

19.  VYruepon. OOmias xapakTepUCTHKa, HAXOXKIEHUE B IPUPO/IE.
AmnoTporHbie MoauduKa-1uu. Crioco0b! MOTydeHUs, GHU3HISCKUE U
XUMHUYECKHE CBOMCTBA. BomopoaHbie coeAMHEeHNs, KUCIOPOIHbIE
COCIMHEHHS, KUCIOPOJOCOIEPKAIINE KUCIOTHI U MX COJIH.
[Tpumenenue yriaepoaa v €ro COeAMHEHUHN.

20.  s-meramisl [ u I rpynm. Tlonoxenue B mepuoinyeckoi cucTeme,
o0m1ast XapaKTepHUCTHKA, METOIBI TToydeHns. duzndeckne u
XUMHYecKue cBoiicTBa. OKCHIbI, THAPOKCUABI, UX KIaccupu-Kauus,
crocoObl IOTy4eHHUs U cBoiicTBa. [Ipumenenue.

21. p-merammsl III, IV rpymmn. O6mas xapakTepucTrka
a1eMeHToB. Haxoxaenue B mpupoe, cro-coObl OTyYeHus,
(usnueckue U XMMUYECcKre cBolicTBa. [IpumeHeHue.

22. d - merayuier. IV u V rpymn. O0mias xapakTepuCTHKa
AJIEMEHTOB, HAXO0XIEHHE B MPUPOJIe U Tomydenne. OKCUIbI,
ruapoxcuasl. [Ipumenenue.

23. d - metayutel VI, VII rpynn. OOmiast XapakTepucTHKa
3JIEMEHTOB, HaXOXKACHHE B IPHPOJIE U norydeHne. OKCHIH,
ruapokcuabl. [Ipumenenue.

24. MerTamibsl ceMeicTBa kene3a, miaTuabl Oomas
XapaKTepUCTHKA HIIEMEHTOB, HaXOKICHHE B IPHPO/IC M MOTyUICHHE.
UyryH u ctanb. OKCUIBL, TUAPOKCHIBI, COETUHEHUS METAJUIOB
cemeiicTBa xkene3a, maTuHbl. IIpumenenue.

25. Ioarpynma meau. OOmas XapakTepHCTHKA 3JICMEHTOB,
HaXOXJCHUE B IPpUpoIe U moiydeHne. OKCHIIBI, THAPOKCHIEI.
IIpuMeHeHne 2IeMEHTOB MOATPYIIBI MEH.

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

27. Jlantanunel. AxtuHuAbl. OOLIast XapakTepuCcTUKa
3JIEMEHTOB, HAXOXKAECHUE B IPUPOIE U No-s1ydeHue. OKCuapl,
runpokcuasl. [Ipumenenue.

ITpakTuyeckue 3aaHNs 3K3aMEHAI[MOHHBIX OUIETOB (00IIHe
(hopMYyITHPOBKH):

1. Kak B3auMOJEeHCTBYET KeNNe30 ¢ KOHLIEHTPUPOBAHHOU U
pa3baBieHHON cepHOM kucnoTol? UeM  OOBACHUTH, UTO B
00pa3syIoIUXCsl IPU 3TOM CONAX HKENe30 HaXOAUTCS B pasInuHON
CTEINEeHH OKHC-JIeHNs? Hanmuimure cooTBETCTBYIONINE YPaBHEHNS
peaxkuuii.

2. Hanumure ypaBHeHus peakuuii B3auMojeicTBUs XKenesa,
KoOaJIbTa, HUKEIS ¢ pa30aBIeHHON a30THOW KUCIIOTOM: a) Ipu
HarpeBaHuH, 0) P KOMHATHOH TeMIIepaType.

3. Hanumure ypaBHeHus peakuuii B3aMMOJAENUCTBUS pacTBOpa
kapOoHaTa HaTpus ¢ pacTBopamu xyiopuza xenesa (I1I) u xnopuna
xkenesa (I1). O0bsicHUTE, TOYEMy B 0CAI0K HE BhINIAAaeT KapOoHAT
skenesa (I0).

4. MoHO JTi oNy4IuTh cynbhua sxenesa (1IT)
B3aUMO/ICHCTBHEM: a) pactBo-poB FeCl3 u H2S;
6) pactBopoB Fe(NO3)3 u (NH4)2S? Otser obocHyiire.

5. CocTaBbTe ypaBHEHUs PeaKLUil MpeBpalleHUs] BEIIECTB:




Fe — FeSO4 — Fe2(SO4)3 — Fe(OH)3.

6. Hammmute ypaBHEHHsT peakiyii, C MOMOIIBIO 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 pyzsl, copepxareit 90 % FeO?
9. CocTaBbTe: a) ypaBHEHHE peakiliu 00pa3oBaHHs
TeTpaponaHokobanprata (1) aMmMoHus; 0) ypaBHEHHUE JIUCCOIUAAIH
3TOi1 COMM; B) ypaBHEHHE JUCCOIHAIIINH KOMIUICKCHOTO aHHOHA 3TOH
COJIM; T) BBIPAXKCHHE KOHCTAHTBI HECTOMKOCTH KOMILJICKCHOT'O HOHA.
10. Kak monyanth amMmMuHOKOMITIEKCH kobanbTa (I1) u (111),
ucxons u3 conu kobansra (II)? IIpu-BeanTe BRIpaKEHNS I KOHCTAHT
HECTOMKOCTH 000MX KOMIUIEKCHBIX HOHOB. Kakas U3 9THX Be-THIHH
JIOJIKHA OBITH OobIe?

11. CocTaBbTe 2JEKTPOHHYIO (opMyay aTtoma dieMeHTa VIA
TPYIIIEI, IMEIOIIETO CaMy!O BBICO-KYIO SHEPTHIO HOHHU3AIIHH.
Omnpenenute CyMMapHbIi CIIMH BaJICHTHBIX 3JICKTPOHOB JAHHOTO aTO-
Mma?

12. CocTaBbTe 2JEKTPOHHYIO (opMyy aTtoma dieMeHTa VIA
TPYIIIBI, HMEIOIIEr0 MaKCUMAIBHYIO 2JI€KTPOOTPHLIATEILHOCTD.
Hamumure anexTpoHHyro (GopMyIty ero B BO30Y)XICHHOM COCTOSIHUH?
13. Ucxons u3 cTpoeHus aTOMOB XaJIbKOT€HOB, CPaBHUTE
OKHCIIUTENbHO-BOCCTAHOBHUTEIILHBIE CBOMCTBA XAJIBKOTEHOBOIOPOIOB B
ra3000pa3HOM COCTOSIHUH U B BOJHBIX pacTBOpax. MOryT Jid Bojia U
CEpPOBOJIOPOJT BEICTYIIATh B POJIM OKHCIUTENS?

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

15. CocraBbTe ypaBHEHUs peaKkIUi THAPONIH3a: a) CylbhuIa
Hatpus, 0) cynbpuna amroMuans. OOBSICHUTE pe3yabTaThl THAPOIN3A B
MEPBOM U BTOPOM City4asix. Ha30BUTE IPOIYKTHI THAPOIH3A.

16. Harmmmute ypaBHEHHs! CTYNEHYATON AHUCCOIMAIINN
CEpPOBOJIOPOTHOM KHCIOTHL. YKaXHTE, B KAKYI0 CTOPOHY OyaeT
CMeEIIAThCs paBHOBECHE TUCCOLUALUY IPU JOOABIEHUU B PACTBOP: a)
coJis-HOM KucnoThl, 6) HuTpara ceuHua (II), B) menoun. OTBer
nosicuure, ucxos u3 npunnumna Jle-llartense.

17. HasoBure BermecTBa, KOTOpEIe 00pa3ylOTCs MpH
B3aumozelicteuu FeS: a) ¢ COJIA-HOM KHUCIIOTOH, 0) ¢
KOHIICHTPUPOBAaHHOM a30THOH kucnoroil. Harmmure ypaBHeHUs
peakIiid. SIBIArOTCS M JaHHbBIE PEaKINH OKHCINTEIBHO-
BOCCTAHOBHUTEIBHBIMU U ITOYEMY?

18. HasoBuTte npoaykThl peakiMy B3auMOACHCTBHS XJIOPHUIA
xenesa (I1I): a) ¢ CepoBOJIO-POIOM, 0) C CyIb(PHIOM aMMOHUSI.
HanumuTe cOOTBETCTBYIOLIME YPAaBHEHUS PEAKLIUI.

19. [Ipu B3aumopeiicTBun 16 r pacTBopa CEpHOIl KHCIOTHI C
pacTBOpOM XiIopuaa Gapust BEIACIH-IIOCH 5,7 T ocanka. Beipasure B
MPOLEHTaX KOHIIEHTPAINIO PACTBOPA CEPHOI KHUCIIOTHI.

20. CKOIIBKO JIMTPOB CEPOBOIOPOAA TPH H.y. CIAEAYeT
pactBopuTh B 600 Mi1 BoIBL, U1t oayueHus 1,5 %-Horo pacTBopa.




KM2

3a4€T

YK-1-31;VK-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

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
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 YK-1-31 CBoiicTBa pacTBOpPOB.
3ansTHe Ne2

P9 IIpaxkTuyeckoe YK-1-31;VK-1-V1 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. OueHouHble MaTepuabl, HCNOJIb3yeMble U1 IK3aMeHa (onucaHue OUJ1eToOB, TECTOB U T.IL.)

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

Kadenpa MaTeMaTHKH U €CTECTBO3HAHHS
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 2024r.

HucranumnonHo sk3amen npoBoautcs B LMS Canvas. Dk3aMmeHarmonHsbIi tect coaepxut 30 3aganuii. Ha pemmenne orsoaurcs 30
MUHYT. Pa3pelieHHble NONBITKY - ABE. 3a4UThIBACTCS HAWITYUIINN Pe3yabTaT.

O0pa3zen 3aganuii 7151 9K3aMeHa, mpoBoanMoro auctanunonHo B LMS Canvas (YK-1; YK-4; OIIK-2; OIIK-4)

1.AtoM sneMeHTa uMeeT KoHpurypamuio 1s22s22p63s23p64s13pS.Ykaxure nepruoi, rpyiny, MOArPyITy, MAKCUMAIIbHYIO CTENICHb
OKHCIIEHHS B (POPMYITy BBICIIIETO THIPOKCHIA JAHHOTO HJIEMEHTA.

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

1. 3aKOHOMEPHOCTh U3MEHEHUS AaTOMHOTO PAJNyCa;
2. 3aKOHOMEPHOCTh N3MEHEHHNS HEMETAJUTYECKUX CBOMCTB.

YBEINYUBACTCS, YMEHBIIAIOTCS
YMEHBILAETCS, YMEHbIIAIOTCS
YMEHBIIIAETCS, YBETHIUBAIOTCS
YBEITHYUBAETCS, YBEIINIUBAIOTCS

3.PaccTaBbTe COOTBETCTBUE YTBEPIKIACHUN

gactuna P(3-)
yactuua P (+5)
yactuia Mn (+4)




aToOM J1I000T0 MeTaa
4.113 npeu10’KEHHBIX BEIIECTB BHIOCPHUTE BEIIECTBA C MOJICKYJIIPHBIM CTPOSHHUEM: BOJa, KApOOHAT HATPHs, YIIIEKUCIIbIN ras3, iox,
’Kene30, OKCHJ KpeMHHSA (4)

BOJZA, YIJIEKUCIBIN Ta3, Hox
BOJIa, KapOOHAT HATPHs, HOx
BOJIa, YTIIEKUCIIBIH T'a3, OKCH KpeMHUS (4)
BOJIa, YTJIEKUCTIBIH ra3, Hox, kapOoHaT HaTpus
5.CornacHo TEpMOXMMHUYECKOMY YPAaBHEHHIO PEAKLIUH TOPEHNUS alleTUIIeHa

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

6.KOJIMYECTRBO TEIJIOTHI, BBIICIUBIIICECS MPH cropanuu 224 1 (H.y.) aneTuieHa, OyIeT paBHO kJ[x.

13050.0000

7.CornacHO TEpMOXUMUYECKOMY YPABHEHHIO PEAKLIUU TOPEHUSI METaHA
CH4(r)+202(r) = CO2(1) + 2H20(r) + 802 xIx

qutst ionyderns 4010 k/[x TemnoTsr moTpedyercsl MeTaH (H.y.) 00beMoM 1. (H.y.)

112.0000
8.Bribepute aKkTOpHI, yBETHIHBAIOIINE CKOPOCTh PEAKIINH OKHUCIICHNS aMMHaKa B IIPHCYTCTBUH IUIATHHEL:

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

MOBBIIIEHHE OOIIEro JaBIeHHs
HOBBIIIEHHE TEMIIEPATYPhI
HaJIM4Me KaTaau3aropa
MOBBIIIEHUE KOHIEHTPALUU KHUCIOPOAa
MOBBIIIEHHE KOHLEHTPALUU BOASHBIX I1apOB
IIOHMYKEHHUE TaMIIEPATYPhI
9. Bribepute (akTOpHI, yBEITMYNBAIOIINE CKOPOCTh PEAKIINH OKHUCIICHNS aMMHaKa B TIPHCYTCTBUH IUIATHHEL:

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

MIOBBIIIEHHE OOIIEro AaBICHUS
HOBBIILIEHHE TEMIIEPATYPhl
HaJIn4Me KaTaaus3aropa
MOBBIIIEHUE KOHLIEHTPALUU KHCIOPOAa
HOBBIILIEHHE KOHLEHTPALUU BOASHBIX I1apOB
IIOHMYKEHHUE TaMIIEPATYPhI
10. Brrbepute (GpakTopsl, KOTOPBIE OYAYT YBEITHINBATE BBIXO]I IPOIYKTA PEAKIIHN

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

TIOHM3HUTH TEMIIepaTypy, IOHN3UTH 001IIee TaBICHHE

HOBBICUTb TEMIIEPATYPY, IOBBICUTH JABJICHUE BOJOPO/A, IOHU3UTh KOHIIEHTPALUIO BOASHOIO I1apa

MOBBICUTB TEMIIEPATYPY, IOBBICUTH JaBJIE€HHE BOAOPOA, MOBBICUTH KOHIIEHTPAIIMIO BOASHOIO Mapa

[IOHU3UTh TEMIIEPATYPY, IOBLICUTH JaBJIEHUE BOJOPOAA, IOHU3UTh KOHLIEHTPALUIO BOJITHOTO T1apa
11.Cxonbko rpaMMOB THIPOKCHIA HATPUSA HE0OXoanMo B3sTh [t npurotosieHus 400 r 10%-ro pacteopa?

40.0000
12.Cmemranu 400 r 10%-ro 1 100 r 70%-ro pacTBOpOB cepHOI KUCIOTHL. HaliiuTe KOHIEHTPAIUIO KUCIOTH! B MOTy4EHHOM
pacTBope.

22.0000
13.B 1 1 Boasr pactBopuiii 300 11 xiopoBoaoposa (H.y.). Haiiaure MaccoByro 100 KUCIIOTHL B MTOJIy4eHHOM pactBope. OTBeT B
TPOILEHTaX OKPYIIIUTE JI0 IIEJIOTO.

33.0000
14.113 mpetoxKeHHBIX Tap BELIECTB, BRIOEPUTE Ty apy BEUIECTB, KOTOPbIE OMHOBPEMEHHO MOTYT COCYIIIECTBOBATh B PACTBOPE.




KOH u FeCl3

KOH u AgNO3

KOH u CuSO4

KOH u NaOH
15.113BecTHO, YTO COJIM METAJIOB B PACTBOPaX U3MEHSIOT KUCIOTHOCTh cpeabl. KakoBa pH pacTBopa, comepikaliero o XJIopuaa
JTFOMUHMS U HUTpara xenesa (3)?

pH<7
pH<14
pH>7
pH=7
17.0npenenute OKUCIUTEND B TaHHON peakiuu

2HI +2FeCl3 = 12+2FeCl2 + 2HCI ,
KaK MEHSETCS CTEIICHb OKUCIICHHSI OKHCIUTEIs? BriOeprTe COOTBETCTBYIONIEE ypaBHEHUE 3JIEKTPOHHOTO OanaHca.

I(-1)+e=1(0)
Fe (+3) +e = Fe (+2)
[(-1)-e=1(0)
Fe (+3) -e =Fe (+2)
18.0npenenure OKHCIUTETbHO-BOCCTAHOBUTEIIBHBIE CBOMCTBA BELIECTB B MPENIOKEHHBIX TPyIIax

02, H2S04, KMnO4

H20, HCl, Fe203, H2

KI, Na2§, Cu

K2Cr207, FeO, CH4, Al

19.MeTon0M 3JIeKTPOHHOTO OanaHca paccTaBbTe KO3 GHINEHTH B JAHHOM ypaBHEHHH!

H2S +02 = S0O2 + H20
Omnpenennure CTEIEHN OKUCICHHS 3JIEMEHTOB, OKHCINUTENb M BOCCTAHOBUTEINb, BEIOEPHUTE MPABIIIBHBIC YTBEP)KICHHS

K03()(QUIUEHT Iepel OKUCIUTENIEM PaBeH 3, KHCIOPO OKHUCIIAETCS
KO3 QUIMEHT TIepe]T OKUCITUTENEM PaBeH 3, cepa OKHUCISIETCS
KOX(QHILMEHT TIepe]] OKUCIUTENEM PaBeH 2, cepa BOCCTAHABINBACTCS
K03(OULUEHT Mepen OKUCIUTENEM PaBeH 3, cepa BOCCTaHABIMBACTCS

20.Onpenenute BewmectBa X1 u X2 B JaHHON cXeMe IIPEBpaLICHUil
CI2+H2=X1
X1+ Fe(OH)2 = X2

HCI, FeCI12
HCI, Fe(OH)3
HCl, H20
HCI, FeCl3
21.0Onpenenute Bemecta X1 u X2 B 1aHHOU cXeMe NpeBpalleHUH

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
22.0npenenute Kak U3MEHIFOTCS] CBOWCTBA OE3KMCIOPOIHBIX KHCIIOT TaloreHoB B cienyromeM psxy: HF --- HCI --- HBr --- HI

CHJIa KHCIIOT PAacTeT, TaK KaK YMEHBIIAETCSl aTOMHBIH paJjuyc rajoreHa

CHJIa KMCJIOT YMEHBIIACTCS, TaK KaK YBEIMIUBACTCS aTOMHBIH paJinyc rajgoreHa
CHJIa KACJIOT PacTeT, TaK KaK yBEIMUMBACTCS aTOMHBIHM pauyc rajoreHa

CHJIa KUCJIOT HE U3MEHSCTCS, HE3aBUCHMO OT aTOMHOTO paguyca

23.1'[ep130171 CTaI[PICﬁ NOJTY4CHU CepHOﬁ KHUCJIOTHI SBJISIETCST 00XKUT MUPpHUTA, IPOLECCC BBIPAKACTCA YPABHCHUCM!

4FeS2 + 1102 =2Fe203 + 8S02




YTo sABIISIETCS BOCCTAHOBUTEJIEM B JAHHOM peaKL{I/II/I?

JKENEe30

JKEJe30 M cepa

XKEJIe30 U KUCIIOPO]

cepa
24.Bropoii cTaguei mpouecca MOIyd4eHUs CepPHOI KUCIIOTHI SIBISETCS KaTaTUTHUECKOe OKHUCIICHHE oKcraa cepsl (4): 2S03 + 02 =
2S03+Q

BriGepure ycoBHst CMEIIEHUSI XUMHYECKOTO PaBHOBECHS BIIPABO.
IIOHU3UTH TEMIIEPATYPY, IIOBBICUTH JABJICHHUE, YIAJATh U3 CUCTEMBI IPOIYKT PEeaKLUH
IIOHU3UTh TEMIIEPATYPY, IOHU3UTH JABICHUE, YAAIATh U3 CUCTEMBI IIPOLYKT PEAKLIMU
[IOHU3UTH TEMIIEPATYPY, IIOBBICUTH JaBJICHUE, HE YIAIATh U3 CUCTEMBI IPOAYKT PEaKIUH
HOBBICUTb TEMIIEPATYPY, IOBBICUTH JABJICHUE, YAAIATh U3 CUCTEMBI IPOAYKT PEaKLUU

25.CepHa${ KOHICHTpHUPOBAaHHAsA KHUCJIOTA ABJIACTCSA CUJIbHBIM OKUCIHUTCIICM. OHpeaenHTe KaK MCHSCTCsS CTCIICHb OKHUCIICHHA CCPhBI B
CIICAYIOMINX YPABHCHUAX PEAKIINU U BI:I6epI/ITe COOTBETCTBYIOIUE YPABHCHUS DJICKTPOHHOTO Oamanca

H2S04(xonn) + Cu = SO2 + CuO + H20
H2SO04(xonm) + Fe = SO + Fe2(S04)3 + H20
H2S0O4(xonn) + Zn =S + ZnSO4 + H20
H2S04(konn) + Mg = H2S + MgSO4 + H20

26.PaccumnTaiiTe MacCOBYIO JIOJIIO JKene3a B okcuje xkenesa (3). OTBeT naiite B MpoIeHTaX, OKPYTIEHHBIX J0 IETI0T0

560.0000
27 PaccunTaiiTe, CKOJIBKO KT JKeJe3a MOXKHO OJTyduTh U3 | T okcuaa skenesa (3), ecnu BbIXo nmpoaykTa coctaBisieT 80%. OTBeT B
KT, OKPYTJICHHBIX JIO LIEJIOTO.

560.0000
28.ITonGepyute BO3MOXKHOE KAaTOJHOE MTOKPBITHE JUIS KEJIE3HOTO U3AEIHS

0JI0BO
LIMHK
XpoM
Meb
29.0mpenenure BO3ZMOXKHBIN MTPOJYKT peaKIMy KOPPO3UH OLIMHKOBAHHOTO JKejle3a P HApyIICHUH TTOKPBITUS B KUCIIOH cpefe

OKCHJI IINHKA
KapOOHAT IIMHKA
THIPOKCHT ITHHKA

30.0HPCHCHI/ITG COOTBETCTBUEC MEKAY XUMUYCCKUMU MIPOoHECCaM U BEIIECTBAMU, TOJTy1aCMbIMHU C UX ITOMOIIBIO

JNEKTPOIH3 PACTBOPOB COJICH
AIIEKTPOJIN3 PACILIaBOB COJICH
METO/]] JBOIHOTO KOHTAKTUPOBAHHS
MHPOMETAILTYPTHS

B pe3yaIbTaTe PabOThI METAJUTYPIHIECKUX NPEANPHUATHH B BO3ILYX IOMAaeT OOJIBIIOE KOINIECTBO ra3000pa3HEIX BEIOpocoB. Cpemnu
HUX KUCIIOTHBIE OKCUABL. BribeprTe BepHBIN IIepeyeHb.

OKCHJT KpEeMHUSI, OKCHIBI JKeJle3a, TUOKCHJT CEPBI

YIJIEKUCIIBIH ra3, CepHbIA aHTUIPUIT, OKCHU]T KPEMHHUS

YIJIEKUCIIBIN Ta3, IMOKCH]] KPEMHHUS, OKUCH JKelle3a

VIIICKHUCIIBINA Ta3, CEpHUCTHIN Ta3, OyphIii ra3
W3BecTHO, YTO OJHUM M3 METOJOB OYMCTKU CTOYHBIX BOJ OT HOHOB TSDKENBIM METAJIOB SIBJISIETCS Koaryssmus. KoarymsHt
cBsizbiBaeT MOHBI Fe(2+), Cr(3+), Zn(2+), Cu(2+), Mn(2+) u apyrue u ocaxxaaeT B Buje ocaaka. Kakoe BemecTBo us3
NPEIJIOKEHHBIX MOXKHO HCIIOJIb30BaTh B KAUECTBE KOAryisHTa?

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 OTBETOB Ha 9K3aMeHE, IPOBOJUMOM B JUCTAHIIMOHHOHN (opMe B INEKTPOHHOM Kypce
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.




