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HoBorpouuxui ¢puaual

Pabouas mporpamma JUCITUTLIMHBI (MOTYIIS)

3akperuieHa 3a noJpas3AeleHueM Kadenpa maremaruku u ectectBo3Hanus (HoBoTponnkuii pumair)
Hanpasnenue noaroroBku 13.03.01 TenmosHepreTHKa U TEIIOTEXHUKA
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
B Tom uuncne uHT. 4 4
HWroro ayn. 28 |28 |28 |28
KonrakTHas pabora 28 (28 |28 |28
Cawm. pabora 247 | 247 | 247 | 247
Yacel Ha KOHTPOJIb 13 (13 |13 |13
HUroro 288 | 288 | 288 | 288
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Pabouast mporpammMa o7100peHa Ha 3acemaHumn
Kadeapa matemaTuku u ecrecrso3Hanus (HoBorpouukuii puanas)

ITpotokon ot 22.03.2023 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

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

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

2.2.1 |I'mpporasoguHamuka

2.2.2 |IlpuxnagHas MexaHUKa

2.2.3 | Teopust BEpOATHOCTEW U MaTeMaTH4eCKas CTATUCTHKA

2.2.4 | TexHuveckasi TEpMOJMHAMHKA

2.2.5 | YueOHas npakTHKa IIO MOJTYYCHHUIO MEPBUYHBIX TPO(PECCHOHANBHBIX YMCHUN

2.2.6 | XAMHsA TOIJIMBA

2.2.7 | DNEeKTpOTEXHUKA

2.2.8 |MarepuanoBeneHne U TEXHOJIOTHUsI KOHCTPYKIIMOHHBIX MaTEepHAIOB

2.2.9 |Merponorus, cepTUGHUKAIUSI U TEXHUYECKUE U3MEPEHHS

2.2.10 | OcHoBBI TpaHCGHOPMAIUHU TETIIOTHI

2.2.11 |TemnomaccooOmeH

2.2.12 | TomnuBo U TOIIMBOCKUTAIOLINE YCTPOUCTBA

2.2.13 | ®U3HKO-XUMHUYECKHE OCHOBBI BOJIONOATOTOBKHU

2.2.14 |Pemenue npukiaaHbIX 3a7a4 ¢ ucnoiaszoBanneM MATLAB

2.2.15 | TennmomaccooOMeHHOE 000PYTOBaHUE TIPEIIIPHATHH

2.2.16 | DHeprocOepexeHHe B TEIUIOIHEPTETUKE U TEIUIOTEXHOIOTHU

2.2.17 |HayuHo-mccrenoBaTenbckas paboTa

2.2.18 |IloaroToBka K HpoIeIype 3aIllUTHI 1 3alUTa BEITYCKHOH KBATH(HUKAITHOHHON pabOTHI

2.2.19 |IlpeaauriioMHas IpaKTHKA

2.2.20 | TersioBbIE IEKTPUYECKHE CTAHIIMHI

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

OIIK-4: npaxkTunieckas HpO(l)eCCHOHaJIbHaﬂ nmoaAroToBka (Cl'[OCOﬁeH YUuThHIBATH cBoOiicTBa KOHCTPYKIIMOHHBIX MaT€PUAJIOB B
TEIVIOTEXHUYIECCKHUX pacyeTax € y4€ToOM JUHAMUYECKHUX U TEeNJIOBbIX Harpy:mK)

3HaTh:

OIIK-4-31 mporeccsl 3IeKTPOoIu3a, TaAIbBAHUYECKHE IPOIIECCHI, KOPPO3HI0 MeTaslIa

VYK-1: pynnameHTaIbHbIE 3HAHUS

3HarTb:

VK-1-31 3HaTh: OCHOBHI CTpPOCHUA BCUICCTBA, TCOPHUIO BHCKTpOHHTquCKOﬁ AUCCOIMAalUA 1 3JICKTPOXUMHYCCKUX ITPOLECCOB

YMmerb:

YK-1-Y1 YMeTs: IpOBOAUTH PacUeThl MPOTYKTOB peakuuii

OIIK-2: pynagameHTaIbHasI OATOTOBKA

Ymerb:

OIIK-2-Y1 YMeTh: IpOBOJMTH PACUYETHl MACCHI M 00bEMa MPOTYKTOB AJICK-TPOJIH3a

YK-4: ucciaenoBanus




Baanernb:

YK-4-B1 Bnagers: cioco6aMu UCTIONB30BaHUS TaOOPATOPHOTO 00OPYHOBAHUS B XUMUYECKHIX U 3TEKTPOXHUMUUECKUX
UCCIICIOBaHUSX

4. CTPYKTYPA U COJAEP)KAHUE

Kon
3aHATHS

HaumenoBanmue pa3nenoB u
TeM /BM 3aHATHS/

Cemectp
/ Kype

Yacos

®opmMupyeMbIe
HHAMKATOPbI
KOMIIEeTeH it

JlutepaTypa
H 3L

pecypcsl

IIpumeyanue

KM

Bruimouan
sieMble
padoThI

Paznen 1. BBenenue.
OCHOBHBIE 3aKOHBI 1
MOHATHA XUMHH

1.1

Xumus, Kak pasaen
€CTECTBO3HAHMS. 3HAYCHUE
XMMHH KaK HAyIHOH OCHOBBI
MaTepHAaJIOBEICHMSL.
OCHOBHBIE IIOHATHUS XUMUHU:
aTOM, MOJICKYJIa, HOH, MOJIb,
aTOMHasI MOJICKYJISIpHAS
Macca, CIIoCOOBI MX
onpenenenus. OCHOBHbIE
3aKOHBI XUMHUH: 3aKOH
COXpaHEeHHUS MacChl, KaK
OCHOBA MaTE€pPHAJIHHOTO
OajaHca TEXHOJIOTHYECKOTO
mporiecca, 3aKOH
MMOCTOSTHCTBA COCTaBa
BEILIECTB, 3aKOH
9KBHMBAJICHTOB, 3aKOH
Asorajipo. /JIex/

VK-1-31 VK-1-
v1

JI1.1J12.1
2.2
013233

1.2

CBolicTBa OCHOBHBIX KJIACCOB
coenuHenwuii. /J1a6/

VK-4-Bl

JI1.2J13.1
J3.3
013233

P1

13

CaMocCTOsITeIEHOE H3YYCHUE
ydebHoro MaTepuana B LMS
Canvas: HUcropus pa3sutus
xumun /Cp/

VK-1-31 VK-1-
4!

J1.2
01090233

14

CamocTosITeNnbHOE N3yUeHHEe
ydebHoro Matepuana B LMS
Canvas: ATOMHO-
MoJieKyIsipHoe yuenue /Cp/

VK-1-31

J1.2
0103233

1.5

CaMocCTosITeTbHOE U3yUCHUE
yueOHOro Marepuana B LMS
Canvas:3aKOH ITOCTOSHCTBA
cocrapa. CocTaBiieHue
(hopmyn OHHAPHBIX
coenuneHwmii /Cp/

10

VK-1-31

1.2
0103233

1.6

CaMOCTOSTENIBHOE U3YUEHHE
ydebHoro matepuana 8 LMS
Canvas:CocraBieHnue
(hopMyIT THAPOKCHIOB U
coneii /Cp/

VK-1-31

J1.1
012233

1.7

CamocTosTensHOe U3yUeHUE
yueOHoro Marepuana B LMS
Canvas:IIpumeneHmne 3aKk0HOB
ABorazipo v ra30BbIX 3aKOHOB
JUTSL PELICHUS] XUMHYECKUX
3amau /Cp/

VYK-1-31 YK-1-
V1

J1.1
013233

Paznen 2. Ctpoenue
BellecTBA.




2.1

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

VK-1-31

JI1.2J12.1
013233

2.2

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

VK-1-31

2.2
0103233

23

CamocTosTennsHOe H3ydeHNe
y4aebHoro Matepuana 8 LMS
Canvas:DJ1eKTpOHHbIE
(hOpMyIIBI SIEMEHTOB.
XapakTepucTuKa J1eMeHTa
o gopmyne /Cp/

YK-1-31

J1.1
JI1.2J12.1
2.2
0103233

24

CaMocTOATeIbHOE U3yIEHHE
yueOHOro Marepuana B LMS
Canvas:3aBUCHMOCTb
nonoxenus B [II1C ot
ctpoenus aroma /Cp/

VK-1-31

JI1.1J12.1
2.2
010233

2.5

CamocTosTeNnbHOE U3yueHne
ydebHoro MaTepuana B LMS
Canvas:[lepnoanaeckoe
HM3MEHEHHUE CBOMCTB BEILIECTB
B 3aBHCUMOCTH OT
nonoxenus B [1C /Cp/

10

VK-1-31

J1.1
JI1.2J12.2
012233

2.6

CaMOCTOATENIBHOE U3YUEHHE
yueOHoro Marepuana B LMS
Canvas:BaneHTHOCTb.
Kosanentnas cBsi3b /Cp/

VK-1-31

JI1.1J12.1
2.2
013233

2.7

CaMOCTOATEIbHOE U3YUEHHE
ydeb6Horo matepuana 8 LMS
Canvas:Merammyeckas
cBsi3b /Cp/

YK-1-31

J1.1
JI1.2712.2
9103233

Pasgen 3. OkuciurebHO-
BOCCTAHOBHUTEJILHbIE
PO EeCChI

3.1

OKHUCIUTENBHO-
BOCCTaHOBUTEIIHHBIC
peaxkuuu. YpaBHEHUs
3JIeKTpoHHOTO Oananca. /TIp/

VK-1-31

JI1.1J12.2
01030233

P5

32

CamocTosITeNnbHOE H3YYeHHE
ydebHoro MaTepuana B LMS
Canvas: AHanmu3
OKHCITUTETBHO-
BOCCTaHOBHUTEIIbHON
cnocobHOCTH aTtoMma /Cp/

VK-1-31

J1.1
01090233

33

CaMOCTOATENIBHOE U3YUEHHE
yueOHoOro Marepuana B LMS
Canvas: Tunnunsie
oxucnuTeny. Hemeranst.
Kucnotsr. /Cp/

VK-1-31

J1.2
0103233




34

CaMocTOATeIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas:OKHUCTUTETbHBIC
CBOMCTBA XpOMATOB,
JIUXpOMAaTOB, a30THOM
kucioThl. /Cp/

VK-1-31

1.2
013233

3.5

CamocTosTenbHOE H3ydeHHe
y4aebHoro Matepuana B LMS
Canvas: Tunuaxsie
BOCCTaHOBHUTEINHN. MeTaubl,
cynsduast, HUTpUALL. /Cp/

YK-1-31

J1.2
0102393

3.6

CaMOCTOSTENBHOE U3YUEHHE
yde6HOro Matepuana 8 LMS
Canvas:BoccranoBurenbHble
cBoiicTBa rasloreHuoB. /Cp/

VK-1-31

J1.2
013233

3.7

CaMOCTOSTEIBHOE U3YUEHHE
y4aebHoro Matepuana 8 LMS
Canvas:OKUCIUTENbHO-
BOCCTaHOBHUTENbHAS
JIBOMCTBEHHOCTh. Peakuun
JUCTIpONOpIOHKpoBanus. /C

p/

YK-1-31

JI1.2J13.1
012233

Paznen 4. Dnekrpoxumus

4.1

CamocTosITeNTbHOE U3yUeHUE
y4aebHoro Matepuana B LMS
Canvas:OCHOBBI
ANEKTPOXUMHYCCKUX
nporeccoB. ["anpBaHMUECKUH
anexkMHT /Cp/

OIIK-2-Y1
OIIK-4-31

01030233

4.2

CamocTosTensHOE H3YICHUE
yueOHoOro Marepuana B LMS
Canvas:DJeKTpoInu3 KaK
METO/] TOTYUCHUS U
paduHIpOBaHUS METAIIIOB.
Pacyer maccel 1 00beMa
TPOIYKTOB AuIeKTponun3a. /Cp/

OIIK-2-Y1
OIIK-4-31

013233

43

DIIeKTPOIIN3 B pacTBOpax
9JIEKTPOJIUTOB.
lajbpBaHUYECKHE MPOLIECCHI.
Koppo3us. /J1a6/

VK-4-Bl

JI3.3
012233

P2

Pa3gen 5. PacTBopsl

5.1

CoiictBa pactBopos. /IIp/

VYK-1-31 VK-1-
V1

JI1.2J12.1
2.2
013233

P8

52

CaMocCTOsITeTbHOE U3yUCHUE
yueOHOro Marepuana B LMS
Canvas:O0mime cBoHCTBa
pactBOpoB. PacTBOpEI Kak
MHOTO KOMITIOHCHTHEIC
cucrembl. PactBopurtens u
pacTBOpsieMOe BEMIECTBO.
PactBopumocTs.
Hacblimennsle u
HEHACHIIICHHBIC,
MEPECHIIICHHBIC,
pa30aBlieHHBIE U
KOHIICHTPUPOBAHHBIC
pacTBopsl. B3aumozelicteue
PacTBOPEHHOTO BELIECTBA U
pactBopuTens. /Cp/

VK-1-31

1.2
0103233




53

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:PacTBopbl
JJIEKTPOIIUTOB.
DNEeKTPOIUTHYECKAs
JUCCOLHALS PACTBOPEHHBIX
BelecTB. Teopust
JIEKTPOIUTUYECKOT
nqucconuanuy. Koncranra n
CTEICHb TUCCOLUAIIIH
€11aboro 3IEKTPOINTa. 3aKOH
paz6aenenus OcBanbia. /Cp/

YK-1-31 YK-1-
v1

1.2
013233

54

CaMocTOATeIbHOE U3YUYEHHE
ydebHoro Matepruana B LMS
Canvas:PacTBOpbI CUJIBHBIX
anexkTpoauToB. Kaxymascs
CTeNeHb JUCCOLUALIU
CUJIBHOTO 3JIEKTPOJIUTA.
HoHHOe pou3BeCHUE BOMBI.
Bonopoausrit u
TUIPOKCUIIbHBIN II0Ka3aTeNu.
WnnukaTopsl. Metoab!
onpezaenenus pH.
[IpounzBenenue
pactBopuMocTH. OOMEHHEIE
peaxiuu B pacTBOpax.
I'unponus coneii. Koncranra
U CTEIeHb TUAPOJIN3a.
Bydepusie pactBopst. /Cp/

VK-1-31 VK-1-
V1

1.2
0103233

Pa3nen 6. O61me
3aKOHOMEPHOCTH
XHMHYEeCKHX MPOIECCOB.

6.1

CamMocTosITeNnbHOE H3YYCHHE
y4ae6HOro Matepuana 8 LMS
Canvas:OCHOBBI
tepmoxumuu. /Cp/

YK-1-31

JI1.1J12.1
2.2
013233

6.2

CaMocTosITeNIbHOE N3YUCHHE
y4aebHoro Matepuana 8 LMS
Canvas:Onpenenenue
3aBHCHMOCTH CKOPOCTH
PEaKIiK OT KOHIIEHTPAINH U
Temmeparypsl. Cmerenne
pasroBecust. /Cp/

VK-1-31

JI1.2J13.1
010233

6.3

CamocTosITeNnbHOE N3yUeHHEe
ydebHoro Matepuana B LMS
Canvas:3axoH I'ecca.
Pacuets! TermnoBeIx 3¢ (exToB
peakuuid. /Cp/

VK-1-31 YK-1-
V1

JI1.2J13.2
0103233

6.4

CaMocTosITeNnbHOE N3YUCHHE
y4aebHOro Matepuana B LMS
Canvas:Bropoe Hauano
TepMmoauHaMuku. [lonsrue 06
sHTpOrMH. M3MeHeHNe
SHTPONHUH IpHU (Pa30BBIX U
XUMHYECKUX

npespanieHusnx. /Cp/

VK-1-31

JI1.2J12.1
010233

6.5

CamocTosTensHOe H3yUeHNe
y4ae6Horo Matepuana 8 LMS
Canvas:CaMoIIpou3BOJIbHOE
HPOTEKAHNE PEAKIHH.
Oueprus ['m66ca. Pomb
SHTAJIBIIUHHOTO U
SHTPONMHHOTO (PaKTOPOB B
OTIpeeIeHUN HATIPaBIICHUS
nporecca. /Cp/

YK-1-31

JI1.2J12.1
0102393




6.6

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

VK-1-31

JI1.3J12.1
013233

6.7

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

VK-1-31

JI1.2J12.1
0103233

6.8

/dp/

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

0109233

P5

6.9

/3auét/

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

0103233

KM2

Pa3nen 7. OcHoBBI
KOOPAWHALMOHHOI XUMHU

7.1

CamocTosTensHOe H3yUeHUE
yuebHoro marepuaia B LMS
Canvas: XapakTepucTHKa
KOOPAWHAIIMOHHBIX
COEIMHEHU, UX MOJIy4yeHHeE,
KJaccuuKaIus.
Kowmmrexcoobpa3zoBarens u
Jurasabpl. Baemnss u
BHYTPEHHSIS
KOOPJIWHAIIMOHHBIEC CEpPHI.
Koopaunanuonnoe vucio,
3aBUCUMOCTD
KOOPAMHALIMOHHOTO YKcia OT
3apsiza u pajyca
KOMILJIEKCOO0pa3oBaTesl.
PaBHOBecus B pacTBOpax
KOOPIWHAIIMOHHBIX
coeaunenuil. Koncranra
HeycroiuuocTH. /Cp/

YK-1-31

013233




7.2

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

VK-1-31

013233

7.3

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

VK-1-31

01030233

7.4

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

HecToikocTH. /Cp/

VK-1-31 VK-1-
v1

013233

7.5

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

VYK-1-31 VK-1-
Vi

010233

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

8.1

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

VK-1-31

01030233




8.2

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

VK-1-31

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

YK-1-31

0132233

8.5

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

VK-1-31

01030233

8.6

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

YK-1-31

012233




8.7

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

VK-1-31

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-4-Bl

013233

P3

8.10

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

VK-1-31

0103233

8.11

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

VK-1-31

0103233

8.12

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

VK-1-31

010233




8.13

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

coequnenuii. /Cp/

VK-1-31

013233

8.14

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

YK-1-31

013233

8.15

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

VK-1-31

0102393

8.16

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

VK-1-31 VK-1-
v1

013233

P9

8.17

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

VK-1-31

0109233

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




9.1

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

VK-1-31

013233

9.2

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

YK-1-31

012233

9.3

CsoiicTBa s-MeTasios. /J1ad/

VK-4-Bl

013233

P4

Pa3gen 10. Ctpoenue u
CBOJMCTBA METAJLJIOB P-
3JIEMEHTOB

10.1

Amromuanit. O6mas
XapaKTePUCTHKA, TIOJTyICHHUE,
(u3nUecKre U XUMUYCCKHE
cBoiicTBa. OKCH/I, THAPOKCHI,
COJIM JIFOMUHHSI.
[Ipumenenue amoMuHus U
ero coemurenuit. /TIp/

VK-1-31 VK-1-
v1

013233

P10

10.2

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

YK-1-31

0102393

10.3

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

VK-1-31

010233

10.4

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

amromunaust. /Cp/

VK-1-31

013233




Pa3gen 11. Ctpoenue u
cBOIicTBa MeTaJLI0B d-
3JIeMEeHTOB.

CaMOCTOSTEIbHOE U3YUEHHE
y4aebHoro mMatepuana 8 LMS

Canvas:IToarpynma ckasmus.

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

YK-1-31

012233

11.2

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

VK-1-31

0103233

CaMocTOsITeIbHOE H3YYCHUE
y4aebHOTO MaTepuana B LMS

Canvas:[loarpymnmna BaHaaus.

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

VK-1-31

010233

11.4

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

YK-1-31

0103233

11.5

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

YK-1-31

0102393

MeTanibl ceMencTBa xkKeje3a.

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

METAJIJIOB CEMEICTBA JKeJle3a.

IpuMeHeHEe METAIIOB M UX
coennHeHni. /Jlex/

VK-1-31

01030233




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

VK-1-31

013233

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

coeaunenui. /Cp/

VK-1-31

0103233

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

VK-1-31

0102393

11.10

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

VK-1-31

013233

11.11

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

gyrysa. /Cp/

VK-1-31

0103233

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

12.1

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

akTuHOUI0B. /Cp/

YK-1-31

0132233




12.2 /Op/ 1 YK-1-31 YK-1- P6
Vi 212233
12.3 /Dx3amen/ 1 OIIK-2-V1 KMI
OIIK-4-31 VK- 212233
1-31 YK-1-V1
5. ®OHJA OHEHOYHBbIX MATEPHUAJIOB
5.1. KonTpoJibHbie MeponpusaTHs (KOHTPOJIbHANA PadoTa, TeCT, KOJJIOKBUYM, SK3aMeH U T.II), BONMPOCHI JJIsI
CaMOCTOSITEIbHOI MOATOTOBKHU
Koz Konrpoabroe I_IEII;){O?/IeIE);Te(])VI I;IIG Bompocs! 1151 moaroToBku
KM MEpOIPUSITHE A bl p A A
KOMIICTCHIIUH
KM1 DKk3aMeH OIIK-2-V1;0IIK-4- | YcrHas dpopma:

31;YK-1-31;VK-1-
V1

. Xumus, KaK pasjen eCTeCTBO3HAHMSA. 3HAUCHHE XIMMHUH KaK HayqHOH
OCHOBBI MaTepualioBeie-HHsl.

OCHOBHBIE OHATUS XUMHU: aTOM, MOJIEKYJIA, HOH, MOJIb, aTOMHas
MOJIEKYIISIpHAst Macca, CIIOCOOBI

ux onpenenenus. OCHOBHbIE 3aKOHBI XUMHHU: 3aKOH COXPaHEHHUS MacChl,
KaK OCHOBa MaTepHajIb-HOT'O

OaaHCa TEXHOJIOTMIECKOTO MPOIIeCcca, 3aKOH MOCTOSTHCTBA COCTaBa
BEII[ECTB, 3aKOH 3KBUBAJICH-TOB,

3aKOH ABOTApO.

2. Crpoenue atoma. Macca 1 5HEprusi B MaTEpHaIbHOM MUDE.
OneMeHTapHbIe YaCTHULIBI U OIS,

Macca, 3apsa, CIIMH U Jpyrue CBOMCTBA AJIEMEHTAPHBIX BEILECTB. Sapo
1 JJIEKTPOHHAs 000JI0YKA.

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

[Mpuniun [Maynsa. Emxocts anekTponHbIx 00omouek. [IpaBuno XyHaa u
MIOPSIIOK 3aTIOTHEHUS

aTOMHBIX opOuTaneil. [IpuHITNT HANMEHBIIIEH SHEPTHH.

3. CtpoeHnue dJIeKTPOHHBIX 000I04eK aTOMOB 3JIeMeHTOB. [loHsTHE
3(h(deKTHBHOTO 3apsaaa Aapa

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

K QJIEKTPOHY aToMa. Paguyckl aTOMOB HOHOB.
DIEKTPOOTPULIATENILHOCTh ATOMOB XMMUYECKHUX

3JIEMEHTOB.

4. Mepuonnueckuii 3akoH u [lepuoauueckast cucteMa XUMUIECKAX
3JIEMEHTOB B CBETE TEOPUHU

CTPOEHUS aToOMa.

1. Xummgeckast cBsi3b. CTpoeHne Momnexyn. [IpuanHs
00pa3oBaHMsI XMMUYECKOH CBSI3H.

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

ruOpuau3anys opouTanei.

2. BanenTtHoe coctosiHue atoma. KoBaneHTHast ¢Bs3b B
MHOI'0aTOMHBIX MOJIEKYyJax.

JoHopHo-akuenTopHoe B3aumo ieiictsue. HanpasneHHOCT 1
HaCBIIIIAEMOCTh XUMHYECKOI

KOBQJICHTHOM CBSI3U.

3. MexMoneKylapHble B3auMOJIEHCTBHUSA. XUMHUYECKas CBA3b U
THUIBI KPUCTAIIOB. MloHHas

CBsI3b. B3aumopelcTBre HOHOB KPUCTAIIMYECKOM PEILIETKH. DHEpPrus
HMOHHOW KPUCTAJUTMYECKOH

pELIeTKH, BIUSHUE Pa3MepoB U 3apsAnoB noHOB. Cunbl Ban-gep-
Baanbca. OpueHTanoHHoe,

WUHAYKLXOHHOE U TUCIIEPCUOHHOE MEXMOJIEKYIISIPHOE B3aUMO/IEHCTBHE.
4. OCHOBBI XMMUYECKOW TEPMOAMHAMUKHN. DHEPreTUUECKUE
XapaKTePUCTUKU XUMHUUECKUX Pe-aKIUi.

IlepBoe Hauasno TepmoauHaMuku. [IpeBpalieHne sHepruu u paboTsl B
XUMHUYECKHUX IIpolieccax.

Tepmoxumusi. 3akoH ['ecca. Pacders! TemIoBbIX 3()(HEKTOB peakiuii.
5. Bropoe nauano tepmoguHamuku. [lonsarue 06 sHTponHH.
V3meHeHue sHTpONMH NpH (pazo-BBIX




U XMMHUYECKHX MpeBpanieHusx. CaMoIpou3BOIbHOE IPOTEKaHHE
peakuuii. Dueprust ['n66ca. Posb

SHTAIBIUHHOTO U SHTPOIHUHHOTO (PaKTOPOB B OIPEICTICHUH
HAaIpaBJIeHHs TIPOIiecca.

6. OCHOBBI XUMUYECKOW KUHETHKU. CKOPOCTh XUMHUYECKOM
peakiun 1 (HaKTOPHI €€ OIpeesI-IOIIHe.

3aBHCHMOCTH CKOPOCTH PEAKIHH OT KOHIIEHTPAINH PearcHTOB.
Kunernueckoe ypaBHEHUE peak-IHH.

IMpasuno Bant-T'odda. KorcTanTa ckopocTu peakiuu. DHeprus
akTuBarmu. Katanus u katamu-3aTopbL.

7. Xumngeckoe paBHOBecue. OOpaTumble M HEOOpaTHMBIE
XUMHUYeckue peakuuu. Koncranra
XHMHYECKOTO PaBHOBECHS U €e CBA3b ¢ dHepruei ['nboca. CmemnieHne
XMMHYECKOTO PaBHOBECHS
npu u3MeHeHuu ycnosuid. [Tpunnun Jle-Ilatense.

8. OOmme cBOWCTBa pacTBOPOB. PacTBOpHI Kak MHOTO
KOMITOHEHTHBIE CHCTEeMBI. PacTBopHTeNh
U pacTBOpseMoe BeulecTBo. PactBopumocTs. Hacelennslie u
HEHACBILICHHBIE, IEPECHIIIEHHbIE,

pa30aBliCHHBIC U KOHIICHTPHPOBAHHBIE PacTBOPHL. B3anmoaeiicTeue
PacTBOPEHHOTO BEIIECTBA H
pacTBOpUTETSL..

9. PactBopb!l HeanekTpoauToB. 3akoHsl Payns. JlaBineHue u
COCTaB T1apa HaJ PaCTBOPOM.

Kpucrammmsanus u kunesne pactsopa. Kprockonus 1 30y/UIHOCKOIIHSL.
10. PacTBOpPBI 91€KTPONUTOB. DIEKTPOIUTHYECKAS] TUCCOLIHALIUS
PacTBOPEHHBIX BELLECTB.

Teopus anexTponuTryeckon aucconuanuu. Koncranra u creneHs
JHCCOIHAINH CIA00T0 3IEK-TPOJIUTA.
3akoH pa3dasnenus OcBajba.

11. PactBOpBI cUITBHBIX 37eKTpoUTOB. Kaxyiascs creneHb
JFICCOIMAIINN CUIIBHOTO 3JIEKTPOJIH-TA.

AKTHBHOCTB 1 K03 uiimeHt akTuBHOCTH. IOHHOE TIpOoU3BeIeHNE
BOJibl. Bonopoauslii u
TUAPOKCUIIBHBIN MOKa3aTenu. IHIuKaTopsl.

12. OKHCIUTENBFHO-BOCCTAHOBUTENILHBIE TPOIIECCHI, KaK
peakuuu nepenoca 3ekTpoHa. OKUCIU-TeNH,

BOCCTAHOBHUTENHU. THITBI OKHCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEaKIIHiA.
KonmaecTBeHHBIE XapaK-TEPUCTHKN OKUCITHTEIIHHO-
BOCCTaHOBHUTEJIBHBIX MPOLIECCOB.

13. DNEeKTpOJHbIE TOTEHIMAIbBl METAJUIOB. ["anbBaHnYeCKUi
aneMeHT. BogoponHslii 3nekTpos.

YpaBHeHHe DpHCTa. DIEKTPOIN3 PAaCTBOPOB U PACIIIABOB.
DNEeKTPOIUTUUECKOE TOTYUYEHUE ME-TaJJIOB.

DJIEeKTPOXMMHUYECKast KOPPO3US METAIIOB.

14. XapakTepucTHKa KOOPAUHALMOHHBIX COSIUHEHUN, UX
nonyueHus, kinaccudukanus. Kom-maekcoodpazoBarenb U TUTaHbIL.
PaBHOBecus B pacTBOpax KOOpAMHALMOHHBIX coequHeHui. Ho-
MEHKJIaTypa KOOPJHHAIIMOHHBIX COeTMHCHNH. XUMIUecKas CBI3b B
KOMIUIEKCHBIX COeIMHEeHMsIX. [IpuMeHeHe KOOpANHAIMOHHBIX
COEJMHEHU B HayKe U TeXHUKE.

15. Bonopon. ITonoxxenue B epHOINYECKON CUCTEME, METOMBI
HONy9IeHHs, (U3NIECKHE U XUMH-UYECKHEe CBOUCTBA, IPUMEHEHHUE
BOJIOPOJA.

16. Tanorensl. OOIIas XapaKTEPUCTHKA, TIOJIYUCHHE,
(u3mueckne u XUMIUIeckrne cBoicTBa. Co-eAMHEHNE TaJIOTCHOB C
BOJOPOJIOM, ITOTy4deHHe, cBoHcTBa. COeJMHEHNUS TaJlOT€HOB C
Kucinoponom. Ilpumenenue rainoreHos.

17. Kucnopoa. Cepa. O0mas xapakTepuCTHKa, CIIOCOObI
HONy4IeHHs, PU3NIECKHe U XUMHIecKue cBoiicTBa. O30H, ero
MI0JIy4YeHHE, CTPOEHHE MOJIEKYJl, CBOMCTBA U IpuMeHeHue. Bona.
®dusnue-ckue cpoiictsa. [lepokcun Bogoposaa, CTpoeHUE, MOJTydeHUE,
CBO¥iCTBa, IpuMeHeHHe. COeIMHEHNE CEPHI ¢ BOAOPOIOM, KUCTIOPOJIOM.
IIpumeHeHne ceprl U ee COSIUHEHUH.

18. Azor. Docdop. Ob1as xapakTepucTHKa, CIIOCOOBI MOTyYeHHUS,
¢u3myeckne U XUMUIeckre cBoricTBa. CoeTMHEHNS a30Ta C BOJOPOJIOM,
CrocoOBI OTYYSHHUS, PU3UUECKIE U XUMUIECKHAE CBOICTBA.
Coenunenue azoTa ¢ KucaopogoM. Cony KUCIOpoa0COoIepKaIIIX




KHCIOT a30Ta. IIpu-MeHeHue a30Ta u ero coenuHeHuil. Bogoponnsie
coemaunenus pochopa. Kucnopoansie coenune-aus Gocdopa.
®docodarer. [Ipumenenue pocdopa 1 ero coeTUHESHUH.

19.  Vrumepon. O6mas xapakTepHCTHKA, HAXOXKACHHUE B IPHPOJIE.
AmnnorponHble MouduKa-1ud. CriocoObl monydeHust, GU3NIECKUe u
XMMHYECKHE CBONCTBA. BoopoiHbIE COEANHEHHS, KUCIOPOIHbIE
COEMHEHH, KHCIOPOJOCOAEPKAIIHNE KUCIOTH ¥ X COJIH.
IIpuMeHeHue yriiepona 1 ero CoeJUHEHUM.

20.  s-meramibl [ u I rpynm. ITonoxenue B mepuoIn4eckoi cCUCTeMe,
o0Imas XapakTeprCTHKa, METOBI omydeHns. Dusndeckne u
XHMHUYECKHe CBOHCTBA. OKCHIBI, THAPOKCUBI, UX KIACCH(U-KAITHS,
cnocoObl oTyYeHus ¥ cBoiicTa. [Ipumenenue.

21. p-metamiel 11, IV rpymnmn. OOriast XxapakTepucTHKa
aneMeHToB. Haxosxenne B ipupose, cro-coOsl IOTyqdeHHs,
(usnueckue u XuMUUeckue cBoiictea. [IpumeHenue.

22. d - metamutel. IV u V rpynn. O0miasi XapakTeprcTHKa
3IIEMEHTOB, HaXOKACHHE B IPUPOJIC U norydeHne. OKCHIH,
runpokcuasl. [Ipumenenue.

23. d - meramuiet VI, VII rpynn. O0uiast xapakTepucTHKa
SJIEMEHTOB, HAX0XKIEHHE B IPUPOJIE U NoayueHue. OKCUBL,
runpokcuasl. [Ipumenenue.

24. Meramisl ceMeiicTBa kee3a, miaTuabl O01mas
XapaKTePHCTHKA 3JIEMEHTOB, HAXOXKIEHUE B IPUPOE U MOITydeHHE.
YyryH u cranb. OKCHIBI, THAPOKCHABI, COSIHHEHNS METAIIIOB
CEMEICTBa XKene3a, IIaTuHbL. IIpuMmeHeHue.

25. Honrpynma menu. O6mas XapakTepUCTHKA JJIEMEHTOB,
HaXO0XJEHUE B IPUpPOJiE U nonmydeHne. OKcuabl, THAPOKCHIBI.
[IpumeHeHne HIIeMEHTOB TTOATPYIIITEI MEAIH.

26. IMoarpynma muaka. OOmIas XapakTepUCTUKA 3JIEMEHTOB,
HaXO0XJIEHUE B IPUPOJIE U Moryde-Hue. OKCUIBL, THIPOKCUIBIL.
[TpumeHeHNEe 3JIEMEHTOB IO PYIIIHI INHKA.

27. JlanTanunel. AktuHAABL. OOmas XapakTepHCTHKA
9JIEMEHTOB, HaX0XKIECHHE B IPUPOJIE U MOo-TydeHne. OKCHIBI,
rugpokcuasl. IlpuMenenue.

IIpakTHyeckue 3a1aHus SK3aMEHAIMOHHBIX OMIIeTOB (001IHe
(hopMyITHPOBKN):

1. Kak B3amMozeicTByeT ee30 ¢ KOHIICHTPHPOBAaHHON H
pa3baBneHHON cepHOM KucnoToi? YeM  OOBSCHUTH, UTO B
00pa3yromuxcst IPU 3TOM COJISAX JKENE30 HAXOIUTCS B pa3IHuHON
CTeNeHH OKHc-1eHus1? Hanummre coOoTBETCTBYIOIINE YPaBHEHUS
peaxuuii.

2. Hanumure ypaBHeHus peakuuil B3aMMOAEUCTBUS XKele3a,
Ko0asbTa, HUKENS ¢ pa30aBIeHHOM a30THOM KUCIOTOM: a) pu
HarpeBaHuH, 0) P KOMHATHOW TeMIIepaType.

3. Hanummure ypaBHEHUs peakuuil B3aUMOJAEHCTBUS PacTBOpa
kapOoHaTa HaTpus ¢ pacTBopamu xjopuna xenesa (1) u xnopuna
skenesa (I1). O0bscHHUTE, TOYEMY B 0CAJ0K HE BbINaAacT KapOoHAT
sxkenesa (I11).

4. MoxxHO T moTy4unuTsh cyabdun xenesa (III)
B3aMMOJICHCTBUEM: a) pactBo-poB FeCl3 u H2S;
0) pactBopoB Fe(NO3)3 u (NH4)2S? Otser obocHyiire.

5. CocTaBbTe ypaBHEHUs PEaKLUil IPEBPALECHUS BELIECTB:
Fe — FeSO4 — Fe2(SO4)3 — Fe(OH)3.

6. Hanummre ypaBHeHUsI peakuuii, ¢ IOMOLIbIO KOTOPBIX
MOYKHO OCYIIIECTBUTH CIICAYIOIIHE ITpe-BPaICHI:

CoS — CoO — Co(NO3)2 — K3[Co(CNS)6]

7. CKOJIBKO yIiIs mOTpeOyeTcsi AJisl BOCCTaHOBJICHHS JKelie3a U3
1 T pynsl, comepxkaineit 60 % ok-cuna sxenesa (111)?

8. Kaxkoit o6veM (H.y.) okcuna yraepona (II) HyxHO 3aTpaTuTs,
9TOOBI BOCCTAaHOBUTH Kene3o u3 0,5 T pyasl, coaepxkaieit 90 % FeO?
9. CocTaBbTe: a) ypaBHEHHE peakiiu 00pa3oBaHHS
teTpaponaHokobanbrata (1) aMmoHus; 0) ypaBHEHUE JTUCCOUAIH
3TOi1 coM; B) ypaBHEHHE JUCCOIHAIINY KOMIUICKCHOTO aHHOHA 3TOH
COJIH; T') BEIpa)KE€HHE KOHCTaHThl HECTOMKOCTH KOMILJIEKCHOT'O MOHA.
10. Kak momyants ammuHOKOMIUTEKCH kobamsTa (1) m (11I),
ucxons u3 conu kobansta (II)? Ipu-BeanTe BeIpaskeHNS I KOHCTAHT
HECTOMKOCTH 000X KOMIUIEKCHBIX HOHOB. Kakas U3 9THX Be-NHIHH




JIOJDKHA OBITH O0uTbIIe?

11. CocTaBbTe EKTPOHHYIO (opMyay atoma 3iaeMeHTa VIA
TPYIITEL, IMEIOIIETO CaMyIO BBICO-KYIO SHEPTHIO HOHHU3AIIHH.
Omnpenennure CyMMapHBIH CIIMH BaIEHTHBIX 3JIEKTPOHOB JAHHOTO aTo-
Mma?

12. CocTaBbTe JEKTPOHHYIO (opMyay atoma 3ieMeHTa VIA
TPYIITEL, IMEIOIIEr0 MaKCUMAIIBHYIO 3JIEKTPOOTPHIIATENEHOCTb.
HamummuTe 31eKTpoHHYI0 (GOpMYITy €ro B BO30YXKIECHHOM COCTOSHUU?
13. Hcxons U3 cTpoeHUs: aTOMOB XalbKOT'€HOB, CPAaBHHUTE
OKHCIIHUTENbHO-BOCCTAHOBHUTEIHHBIE CBOMCTBA XAJIBKOTCHOBOIOPOIOB B
ra3000pa3sHOM COCTOSIHUH U B BOJHBIX pacTBOpax. MoryT i Bojia U
CEpOBOAOPO/ BEICTYNATh B POJIM OKUCITUTENS?

14. Iouemy cynbdun xene3a (II) pacTBopseTcs B CONSHOM
KHCIIOTE, a Cynbu Menu — HeT? OOOCHYHTE OTBET, UCIIOIB3YS
Tabnumel 1, 3 npuIoKeHusl.

15. CocraBbTe ypaBHCHUs peakLUil THAPOIN3a: a) Cylbpuaa
Hatpus, 0) cynbhuna axroMuansA. OOBICHUTE Pe3yabTaThl THAPOIN3A B
MIEPBOM U BTOPOM cirydasix. HazoBuTe mpoayKTe ruaponmsa.

16. Hamnumure ypaBHeHUs CTyleHYaToN JUCCOLMALIUN
CEpPOBOJIOPOTHOM KHUCIOTHL. YKaXHTE, B KAKYI0 CTOPOHY OyaeT
CMeIIAaThCsl pAaBHOBECHE TUCCOIIMAIINY IPH TOOABICHUH B PaCTBOP: a)
COJISI-HOM KUCIOTHI, 0) HUTpara cBuHua (II), B) memnoun. OTeer
nosicHUTe, ucxoAs u3 npunuuna Jle-Ilarense.

17. HasoBure BemecTBa, KOTOpEIe 00pa3ylOTCs TIpH
B3auMozeiicTeuu FeS: a) C COJIA-HOM KHCIIOTOH, 0) ¢
KOHLEHTPUPOBAaHHOM a30THOM KuciaoToil. Hanummure ypaBHeHus
peakuuil. SIBIAIOTCS M JaHHbIE PEaKLUH OKHCIUTENbHO-
BOCCTaHOBHUTENBHBIMH M TOYeMy?

18. Ha3oBuTe npoaykTsl peakiuy B3auMOJCHCTBUS XJI0pHaa
skenesa (I10): a) ¢ CepoOBOIO-POIOM, 0) C CyIb(PHIOM aMMOHHSI.
Harmmure cooTBETCTBYIONIHE YPABHEHHUS PEaKIIH.

19. IIpu B3aumopelictBuu 16 r pacTBOpa CEpHOI KHCIOTHI C
pacTBOpoM xJopuaa 0apusi BBLAEIHN-IOCH 5,7 T ocanka. Beipasure B
MPOLIEHTaX KOHLUEHTPALUIO PaCTBOPA CEPHOM KUCIIOTHI.

20. CKOJIBKO JINTPOB CEPOBOIOPOAA TPH H.y. CIEILYET
pactBopuTs B 600 M1 Boasl, A1 nomydeHus 1,5 %-Horo pacTopa.
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1. Xumus, Kak pa3fen ecTeCTBO3HAHUS. 3HAUCHNE XMMHIH KaK HayqHOI
OCHOBBI MaTepHanoBee-HHUs.

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

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

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

3aKOH ABOTaJipo.

2. Crpoenue aroma. Macca 1 S3HEprisl B MaTepHaIbHOM MHUPE.
DeMeHTapHbIE YaCTHUII U MTOTIS.

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

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

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

aTOMHBIX opOuTaneil. [IpuHINT HANMEHBIIEH SHEPTUH.

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

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

K 2JIEKTPOHY aToMa. Pasinycbl aTOMOB HOHOB.
DJIEeKTPOOTPHUIIATEIFHOCTD ATOMOB XUMHYIECKIX

3JIEMEHTOB.

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

CTPOEHUS aTOMa.

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

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

rudpuau3anys opouTanei.

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

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

KOBAJICHTHO! CBSI3H.

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

CBs3b. B3anMoselicTBHE HOHOB KPUCTANIMYECKON PEIIETKU. DHEPrusl
HMOHHOW KpHUCTAJUIMYECKOH

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

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

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

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

U XIMHYECKHX MpeBpanieHusx. CaMOIpon3BOIBHOE IPOTEKAHHE
peakuuii. Dueprust ['n66ca. Posp

SHTAIBIUHHOTO M SHTPOIUIHOTO ()aKTOPOB B ONPEACICHIN
HaIpaBJIeHUs IIpoliecca.

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

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

[IpaBuno Banr-T'odda. KoncranTta ckopoctu peakiuu. DHeprus
akTuBanyu. KaTanus u Katanu-3aTopsl.

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

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

npu u3MeHeHuu ycnosui. [Ipunnun Jle-Ilatense.

8. OO61ue cBoiicTBa pacTBOPOB. PacTBOPHI Kak MHOTO




KOMITOHEHTHBIE cUcTeMbl. PacTBopurens
U pacTBopsieMoe BeulecTBo. PactBopumocTs. Hacblenusie u
HEHACBHIIICHHEbIE, TIEPECHIIEHHbIE,

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

9. PactBops! HeanekTponuToB. 3akoHs! Payns. JlaBienue u
COCTaB I1apa HaJl paCTBOPOM.

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

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

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

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

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

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

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

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

5.2. Ilepeyenn padoT, BbINOJIHSIE

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

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

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

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

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




P4

JlabopaTopHast
pabota Ne 4
CaoiicTBa s-
METaJIOB.

YK-4-B1

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

P5

KonTponbHas
pabota Ne 1

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

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

P6

KonTponbHas
pabota Ne 2

VK-1-31;VK-1-V1

BeImmosHsIeTCS 110 OTACTEHOMY 3aaHUIO U BKITFOUAET B ce0s1 TPOBEPKY
3HAHUHN 10 XMMHHM DJIEMEHTOB ¥ 00Iel XuMuH, BKirodaer 10 3aganuii.
CBolicTBa METAJIJIOB M MX COECIMHEHUI.
1. OnumuTe pacupoCTpaHEHHOCTh B IPUPOAE 3IeMeHTa (110
BapHaHTaM), HA30BHTE OCHOBHBIE MUHEPAITbI, PACCUUTANTE MACCOBYIO
JIOJIIO 3JIEMEHTa B 9TUX MHHEpaax, CAelIaliTe BEIBOABI O COACPIKAHUN
9JIEMEHTA B Pa3IMYHbIX MUHEPAIbHBIX IOPOIaX.
2. Hanummre ypaBHEHUS! XMMUYECKUX U 3JIEKTPOXMUMUYECKUX
MPOIIECCOB, XaPAKTEPU3YIOIINX CIIOCOOBI IMOTyISHUS 3aTaHHBIX
METAaJIOB (TI0 BApUAHTaM):
3. W3BecTHO, YTO MHOTHE METaJUIbl 00Pa3yroT PsAbI
COCIIMHEHWI C pa3HON CTENEeHBIO OKHUCCHUs. [l 3a1aHHOT0 MeTala
(o BapmaHTaM) HaIMIINTE 3JIEKTPOHHYIO (DOPMYITY aTOMa, ONIPEIEINUTE
BCE BO3MOYKHBIE CTEIICHH OKUCIICHHUS, COCTaBbTE (POPMYIIBI OKCHIIOB U
THUIPOKCUOB B 3TUX CTENEHAX OKUcIeHUs. KakoB xapakTep 3THX
coenuHeHN? Kak M3MEHSIOTCS] KHUCIOTHO-OCHOBHBIE CBOMCTBA
COEIMHEHH OJJHOTO M TOTO )K€ 3JIEeMEHTa C YBEITMYCHUEM CTETICHH
okucnenus? [IposBIsIOT 1 3TU COEAUHEHUS] OKUCIUTENIBHO-
BOCCTaHOBUTEIbHBIC CBOWCTBA? OTBET MOATBEPAUTE YPABHECHUSIMHI
peaxkuuii.
4. CocTaBbTe ypaBHEHUs] XUMUUECKUX PEaKLui, 6maronaps
KOTOPBIM MOKHO OCYIIECTBUTH LIEIIOYKY IPEBPAILECHHIH:
5. Pemnre 3amady Ha cMech METaUIOB (110 BapHaHTaM).
CBOICTBAa HEMETAIOB U UX COCIUHEHHI
6. OnumuTe pacupoCTpaHEHHOCTh B IPUPOAE 3eMeHTa (110
BapHaHTaM), HA30BUTE OCHOBHBIE MUHEPAITHI (FITH CBOOOIHYIO POpMY),
paccurTaiTe MacCOBYIO JOJIO DJEMEHTa B OTUX MHHEpaax, cAenanTe
BBIBOZIBI O CO/ICPKAaHUHU 3JIEMEHTA B Pa3IMUHBIX MUHEPAIbHBIX OPOAAX.
Kopotko oxapakTepusyiiTe 3HaueHHE JaHHOI'O 3JIEMEHTA B IPUPOJIE U B
TEXHUKE.
7. Hamnumure ypaBHeHHs XUMHUYECKUX WU
3JIEKTPOXUMHUYECKUX IPOLIECCOB, 0XaPAKTEPU3YHTE YCIOBUS UX
MPOTEKAHUS, HILTIOCTPUPYIOIIHUX CITOCOOBI TOTYISHHS 3aJaHHBIX
BEIEeCTB (10 BapHaHTaM):
8. W3BecTHO, YTO MHOTHE HEMETAJLIBI 00pa3yIoT PSIbI
COEIMHEHUH C pa3HOM CTENEHbI0 OKUCIeHus. 1 3a1aHHOTO
HemeTauta (110 BapraHTaM) HAIMMIINTE JIEKTPOHHYIO (POpMYITy aToma,
OTIpeNIeNUTE BCE BO3MOXKHBIE CTEIIEHH OKHCIICHNUS, COCTaBbTe (hOPMYIIBI
OKCHJIOB U THIPOKCUIOB B 9TUX CTENEHAX OKucieHus. KakoB xapakTep
3THX coequHeHni? Kak M3MEHSIOTCSI KHCIIOTHO-OCHOBHBIE CBOWMCTBA
COCIMHEHHI OJJHOTO M TOTO K€ 3JIEMEHTa C YBEITMUCHUEM CTETICHH
oxucnenus? [IposBISIIOT JIM 3TU COEANHEHUS] OKUCIUTEIIBHO-
BOCCTaHOBUTENbHbIE CBOHCTBA? OTBET MOATBEPAUTE YPABHEHUAMHU
peaxuuii.
9. CocraBbTe ypaBHEHHUS] XUMUYECKHX PEaKIuii, Onaroxaps
KOTOPBIM MOKHO OCYIIECTBUTH 1IETIOYKY IPEBPAILICHHIH:
10. Pemmmre 3amady (1o BapuaHrtam).

P7

IIpakTuyeckoe
3aHgTue Nel

VYK-1-Y1;VK-1-31

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




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

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

P10 [IpakTrdeckoe VK-1-31;VK-1-¥1 AmomuHni. O011as XapaKTepUCTHKA, MOTydeHue, (PU3NUECKUE U
3aHsTHE Nod XMMHUUYecKHe cBoicTBa. OKCHJ, THAPOKCHUII, COJH AIFOMHUHHUSL.
ITpuMeHeHUE aNIOMUHUS U €70 COSAUHEHUH.

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

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

Kadenpa matemaTHKy 1 ecTeCTBO3HAHUS
DK3aMeHaIMoHHBIH Omter Ne 0
Jucruminaa: Xumus

®opma 00yueHNS: 3a09HAS
®opma npoBesIeHs: yCTHas

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

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

IpUMecel, HEPaCTBOPUMBIX B KUCIIOTAX.

CocraBuin: E.B. Hedenosa

3aB. xadenpoi: J.A. T'ronTep

JluctaHonHo 3k3aMeH nposogurcs B LMS Canvas. Ox3ameHannoHHbIH TecT cogepkut 30 3ananuit. Ha pemenue orsoxurcs 30
MUHYT. Pa3perieHHble MONBITKY - Be. 3a4UThIBACTCS HAMIYILIHNA pe3ysbTar.

O0pa3serr 3agannii 1711 9K3aMeHa, ipoBoanMoro auctannnonHo B LMS Canvas (YK-1; YK-4; OIIK-2; OITK-4)

1.AtoMm snemeHTa UMeeT KoHpUryparuio 1522s22p63s23p64s13pS.Ykaxkure nepro/, TpyIiy, MOArPYIITY, MAKCUMAIILHYIO CTETIEHb
OKHCIIEHUS ¥ (POpMyIy BBICIIETO THAPOKCHIA JAHHOTO DIIEMEHTA.

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

1. 3aKOHOMEPHOCTb UBMCHCHHSA aTOMHOI'O paanyca,
2. 3aKOHOMCPHOCTb UBMEHCHUS HEMETAIIIUNICCKUX CBOMCTB.

YBEJIMYUBACTCS, YMEHBIIIAIOTCS
YMEHBIIAETCS, YMEHBIITAIOTCS
YMEHBIIIAETCS, YBEIMINBAIOTCS
YBEITMYMBAETCS, YBEITNIUBAIOTCS

3.PaccTaBbTe COOTBETCTBUE YTBEPXKIACHUN

yactuua P(3-)

yactuna P (+5)

gactana Mn (+4)

aToOM JIF000ro MeTasia

4.3 pe U10)KCHHBIX BEIIECTB BRIOSPUTE BEIIECTBA C MOJICKYJISIPHBIM CTPOCHHEM: BOA, KapOOHAT HATpPWs, YIIICKUCIBIH ras, Hox,




JKene30, OKCUA KpeMHus (4)

BOJIa, YIVIEKUCIIBIH Ia3, Hox
BOJIa, KapOoHAT HATpHsI, HOJ
BOJIa, YIJIEKUCIIBIN Ta3, OKCUJ KpeMHUs (4)
BOJIa, YIVICKUCIIBIN Ta3, 01, KapOOHAT HATPHUs
5.CoriacHo TepMOXHUMHUYECKOMY YPaBHEHHIO PEAKIIUH TOPEHUS alleTHIICHA

2C2H2(r)+502(r) = 4CO2(r) + 2H20(r) + 2610 k/Tx

6.KOJIYECTBO TEIUIOTHI, BRIIEIHBINCECS IIPH CTOpaHUH 224 1 (H.y.) aneTuneHa, OyneTr paBHO Kk/JIx.

13050.0000
7.CoriacHO TePMOXUMUYECKOMY yPaBHEHHIO PEaKIIMU TOPEHHs MeTaHa

CH4(r)+202(r) = CO2(r) + 2H20(r) + 802 kK

quis noayderns 4010 k/[x TemnoTsl notpedyercst MeTaH (H.y.) 00beMoM 1. (1.y.)

112.0000
8.BriGepuTe (akTophl, yBENNUUBAIONIINE CKOPOCTD PEAKILIMN OKUCIICHUSI aMMHaKa B IIPUCYTCTBUY TUIATHHBI:

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

HOBBIIIEHHE OOIIETO JABICHUS
MOBBIIIEHUE TEMIIEPATYPBI
HaJIn4yMe KaTaau3aropa
MOBBIIIEHUE KOHLIEHTPALUU KMCI0POAa
MOBBIIIEHHE KOHLEHTPALUU BOASHBIX I1apOB
MIOHMYKEHUE TaMIIEPATypPbL
9. BribepuTte (pakTopbl, yBETHUUBAIOIIHE CKOPOCTh PEAKI[MH OKUCIICHNS aMMHaKa B IPUCYTCTBUM IUIATUHBL:

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

HOBBIIIEHHE OOIETr0 JABICHUS
TIOBBIIIICHHUE TEMITCPaTypPEI
HaJM4gue KaTann3aTopa
MOBBIIIEHHE KOHIGHTPALMU KUCIOpOaa
HOBBIIIEHHE KOHIICHTPALMU BOJSHBIX 11apOB
MOHIDKEHUE TaAMIIEPaTypHI
10. Beibepurte haxTopsl, KOTOphIE OYAYT yBEITHUNBATH BBIXOA MPOAYKTA PEAKIIIH

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

MOHU3HUTH TEMIICPATypPY, IOHU3UTD O0IICe TaBICHUE

TIOBBICUTB TEMIIEPATYPY, IIOBBICHTH JaBJICHHE BOJOPOA, IIOHU3UTH KOHIICHTPALIMIO BOJITHOTO Mapa

MTOBBICHThH TEMIIEPATYPY, TOBBICUTH JIaBJICHHE BOJIOPO/IA, IOBBICUTH KOHIICHTPAITUIO BOASIHOTO Tapa

MTOHU3UTH TEMIIEPATYpPY, TOBBICUTH JaBJIEHHE BOJOPOAA, TOHU3UTh KOHLIEHTPAIIMIO BOJSHOTO TTapa
11.CkonpKo rpaMMOB IMAPOKCHIA HATPUsI HE00X0AUMO B3sTh U1 ipurotosienus 400 r 10%-ro pacrBopa?

40.0000
12.Cmemanu 400 r 10%-ro u 100 r 70%-ro pacTBOpoB cepHOI KUCAO0THL. HaliquTe KOHUEHTPALMIO KUCIOThI B IOJTY4YEHHOM
pacTBope.

22.0000
13.B 1 1 Bogs! pactBopru 300 11 xopoBoxopoaa (H.y.). Hafinnte MaccoByro DOJIO KHCIOTHI B ITOJIydeHHOM pacTBope. OTBET B
HpPOLEHTaX OKPYIIIHUTE [0 IIENOTo.

33.0000
14.113 npe/ut0)KEeHHBIX Map BELIECTB, BHIOEPUTE Ty Mapy BELIECTB, KOTOPbIC OAHOBPEMEHHO MOTYT COCYIIIECTBOBATh B PACTBOE.

KOH n FeCl3
KOH 1 AgNO3




KOH u CuSO4

KOH u NaOH
15.13BeCTHO, YTO COJIM METAUIOB B PACTBOPaX M3MEHSIOT KHCIOTHOCTH cpeabl. KakoBa pH pacTtBopa, ComeprKaIiero o XJIopuaa
ANIOMUHUS 1 HATpaTa xenesa (3)?

pH<7
pH<14
pH>7
pH=7
17.0npenenute OKUCIUTEND B JaHHON peakuu

2HI +2FeCl3 = 12+2FeCI2 + 2HCI ,
KaK MEHs’ETCs CTEIIeHb OKHCIEHHS OKHuciuTensa? Beibepure cooTBETCTBYyIOMIEE YpaBHEHUE IIEKTPOHHOTO OaaHca.

I(-1)+e=1(0)
Fe (+3) +e =Fe (+2)
I(-1)-e=1(0)
Fe (+3) -e = Fe (+2)
18.0npenenure OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIC CBOMCTBA BEIICCTB B IPEJIOKEHHBIX IPYIITax

02, H2S04, KMnO4

H20, HCl, Fe203, H2

KI, Na28S, Cu

K2Cr207, FeO, CH4, Al

19.Metonom a1eKTpoHHOro OanaHca paccTaBbTe KOI((GUIIMEHTH B JTAHHOM YpaBHEHHH:

H2S +0O2 =S02 + H20
OnpeaennTe CTCIICHU OKHCJICHUS 3JICMCHTOB, OKUCJIMTE/Ib U BOCCTAHOBUTCIIb, BbI6CpI/ITe NpaBUJIbHBIC YTBCPIKACHU A

K03(h(HUIMEHT mepey OKUCTHTENIEM PaBeH 3, KHCIOPO OKHUCIIACTCS
KOd(QQULMEHT Tepe]l OKUCIUTENEM PaBeH 3, cepa OKUCIISIETCS

KO3 QUIMEHT Hepesi OKHCIUTENIEM PABEH 2, Cepa BOCCTAHABINBACTCS
K03 QUIMEHT Hepes OKHCIUTENIEM PaBeH 3, cepa BOCCTaHABINBACTCS

20.0Onpenenute BemectBa X1 1 X2 B 1aHHOM cXeMe IpeBpalleHui
CI2+H2=X1
X1+ Fe(OH)2 =X2

HCI, FeCl2

HCI, Fe(OH)3

HCI, H20

HCI, FeCl3
21.0Onpenenute BemectBa X1 1 X2 B JaHHON cxeMe MpeBpalleHHid

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

H2S04 (pa306), Fe(OH)2
H2S04 (pa36), Fe(OH)3
H2S04 (xon1), Fe(OH)3
H2S04 (kxonn), Fe(OH)2
22.0mpenenuTe Kak U3MEHSIOTCS CBOMCTBA O3KUCIOPOAHBIX KUCIOT rajJoreHoB B ciexytomeM psaay: HF --- HCI --- HBr --- HI

CHUJIa KUCJIOT PACTET, TAK KaK YMEHBIIAETCS] aTOMHBIN pajinyc rajoreHa
CHUJIa KUCJIOT YMEHBIIAETCS, TAK KaK YBEIMYMBAETCSI aTOMHBII paJilyc rajoreHa
CHJIa KUCIIOT pacTeT, Tak KaK yBeTMUMBAETCS aTOMHBIH paanyc rajgoreHa
CHJIa KUCJIOT HE U3MEHAETCS, HE3aBUCHMO OT aTOMHOTO paauyca
23 .IlepBoit cTaguel MOMTY4YEHUS CEPHOI KHUCIIOTHI SBIISETCS 00KUT IIMPUTA, TIPOIECC BEIpaXKaeTcs ypaBHEHUEM:

4FeS2 + 1102 = 2Fe203 + 8502

Uro sBIseTCS BOCCTAHOBUTENEM B JAHHOU peakiuu?




Kee30

JKeme3o0 U cepa

JKeJIe30 U KHCIOPOJ

cepa
24 Bropoii cragueii mpoiiecca MmoxydeHus: CEpHOUM KUCIIOTHI SIBJIIETCS KaTAJIMTUYECKOE OKKCIIeHre okcuaa cepsl (4): 2S0O3 + 02 =
2503 +Q

Bribepure ycnoBust CMELEHUs] XMMHUYECKOTO PaBHOBECHSI BIIPaBO.
IIOHU3UTH TEMIIEPATYPY, IOBBICUTH JaBJICHUE, YIAIATh U3 CUCTEMBI IPOLYKT pPEaKIH
IOHU3UTH TEMIIEPATYPY, IOHU3UTh JABICHUE, YOAIATh U3 CUCTEMBI IIPOLYKT PEAKLIMU
IIOHU3UTH TEMIIEPATYPY, IIOBBICUTH JABJICHUE, HE YAAJIATh U3 CUCTEMbI IPOAYKT PEaKLUH
IIOBBICUTB TEMIIEPATYPY, IOBBICUTH JABJICHUE, YAAIATh U3 CUCTEMBI IPOAYKT PEAKLIUU

25.CepHast KOHLICHTPUPOBAHHAS KHCJIOTA SBISETCS CHIBHBIM OKUCTHTeNeM. OnpeeuTe Kak MEHSIEeTCs CTENeHb OKUCICHHS CEPhI B
CIIEIYIOIUX YPAaBHEHUSAX PEAKLUH U BEIOEPHTE COOTBETCTBYIOILINE YPABHEHUS HIEKTPOHHOrO OanaHca

H2S0O4(xon1) + Cu = S0O2 + CuO + H20
H2S04(xon1) + Fe = SO + Fe2(S04)3 + H20
H2SO4(xonnu) + Zn = S + ZnSO4 + H20
H2S04(xoum) + Mg = H2S + MgSO4 + H20

26.PaccunTaiiTe MacCOBYIO JTOJIIO JKesie3a B okcue skene3a (3). OTBeT aaiite B MPOICHTaX, OKPYTIICHHBIX 70 IEJI0T0

560.0000
27 PaccuutaiiTe, CKOJIbKO KI' XKeJe3a MOKHO IOIy4uTh U3 1 T okcuaa xxenesa (3), eciau BbIxo npoaykra cocranisieT 80%. OTBeT B
KT, OKPYTJICHHBIX JIO [IEJIOTO.

560.0000
28.ITonbepuTe BOZMOKHOE KaTOJHOE OKPBITHE JJIS XKEIEe3HOTO H3ETHs

0JIOBO
LIMHK
XpoMm
Mellb
29.0npenennre BO3MOXHBINA MPOAYKT peakliii KOPPO3UH OIIMHKOBAHHOT'O JKeJie3a MPU HapyIIeHUH TTOKPBITHS B KUCIIOH cpenie

OKCHUJI IIMHKA
KapOOHAT IIMHKA
THIPOKCHU]T ITTHKA

30.0Hpeﬂ€HI/IT€ COOTBETCTBUC MEKAY XUMHYCCKUMU MIPOLIECCCAaMU U BEIIECTBAMU, ITOJIYYa€MbIMU C UX ITOMOIIBIO

3JIEKTPOJIU3 PACTBOPOB COJIEH
ANEKTPOJIN3 PACILIABOB CONEi
METO/]] TBOIHOTO KOHTaKTUPOBaHHS
MMAPOMETAIIITYPTHSI

B pe3yJIbTaTe PaObOTHI METAJUTYPIHYCSCKUX NMPEANPHUATHI B BO3IYX IOMAaeT OOJBIIOE KOIUYECTBO a3000pa3HbIX BEIOpocoB. Cpemu
HUX KUCIIOTHBIC OKCUIBI. BEIOEpUTE BEPHBIN TIEPCUCHB.

OKCHJI KPEMHHSI, OKCUIBI JKeJle3a, TUOKCUJL CEPBI

YIJIEKUCIIBIN a3, CEpHBIN aHTMIPUA, OKCUI KPEMHUS

YIJIEKUCIIBIN Ia3, AMOKCUl KPEMHMSI, OKHCH JKene3a

YITICKHUCIIBINA Ta3, CepHUCTHIH ra3, Oypslif ra3
W3BecTHO, UTO OAHUM U3 METOA0B OUUCTKU CTOYHBIX BOJI OT HOHOB TSDKEJBIA METAIIJIOB sIBJIsieTCs Koarynsuus. KoarysasHr
ces3biBaeT HOHHI Fe(2+), Cr(3+), Zn(2+), Cu(2+), Mn(2+) u npyrue u ocaxxiaeT B Bujie ocaaka. Kakoe BeuiecTso u3
IPEIJIOKEHHBIX MOKHO UCIIOJIb30BaTh B KAUECTBE KOAryJsHTa?

NaHCO3
Ca(OH)2
CuSO4
HNO3




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

Kpurepuu oreHK1 OTBETOB Ha SK3aMeHE, IIPOBOJMMOM B YCTHOH (opme

Onenka «OTINYHO» CTaBUTCS, €CIH

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

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

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

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

OrneHka «Y ZOBIETBOPUTENBHO» CTABUTCSI, €CIIN

- Ha TEOPETHYECKHE BOIPOCH! TaHbI OOIIHE HETIOTHBIE OTBETHI

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

Ouenka «HeynoBneTBOpUTENBHOY» CTaBUTCS, €CIN

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

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

Kpurepuu orieHK1 0TBETOB Ha SK3aMEHE, IPOBOJUMOM B JUCTaHIMOHHOHN popme B LMS Canvas
90 < Ilpouent BepHbIX 0TBETOB < 100 - OTIIMYHO

75 < IIpoueHT BepHBIX O0TBETOB < 90 - XOpoOI1I0

60 < IIpoueHT BEpHBIX OTBETOB < 75 — yOBIETBOPUTEILHO

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

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

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

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

6. YHEBHO-METOAWYECKOE U HHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

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

JlomoBa, B.B. PeiOkun | yueOHOE TIOCOOHE

6.1.2. JlonosiHuTEIBHAS JIUTEPATYpPa

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

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

( HEXMIMUYECKHX)
CHEIHATIBHOCTEH BY30B




ABTOpBI, COCTaBUTEIH 3armaBue Bubmmnorexa M3parenscTBO, roa, 3i1. anpec
JI2.2 | A BepexHoi, Xumust: IIporpamma, M.: Bercm. k., 2004,
B.1.Endumos, METOANYECKHUE YKa3aHUsl,
JI.A.Tomuna peLeHus 3a1a4 U KOHTPOJIbHbIE
3aJIaHusL JUISL CTYJICHTOB-
320YHUKOB HHXKCHEPHO-
TEXHHYECKUX CIICIUATBHOCTEH
BY30B
6.1.3. Meroauyeckue pa3padoTku
ABTOpBI, COCTaBUTEIH 3arimaBue Bbubnuoreka W3natenscTBo, TOA, 311, aapec
JI3.1 | SupmumnHa T.H. Heopranmnueckast xumusi: J1ab. Hogotpounuk, 2006,
OPaKTHKYM http://elibrary.misis.ru
JI3.2 | E.B.Hedénopa Ouznyeckas xumus.Y.1. Hosotpouk, 2012,
XuMmudeckasi TepMOTUTHAMUKA! http://elibrary.misis.ru; www.nf.misis.ru
JlabopaTopHBIil MPaKTHKYM
JI3.3 | Cocrt. O.JI.JIobaueBa u | Xumusi. OCHOBHBIE 3aKOHEI: HMCY "Topusrit", 2012,
Ip. Meron. yka3aHus K
71a00paTOPHBIM padoTaM
6.2. Ilepeuenn pecypcoB HH(OPMALIMOHHO-TeIeKOMMYHUKALMOHHOM ceTu «UHTEepHeT»
31 |H® HUTY "MUCuC" www.nf.misis.ru
72 | KubepJlennnka www.cyberleninka.ru
D3 | Poccuiickas HaydHas eKTpOHHAS OMOIHOTEKa www.elibrary.ru
6.3 Ilepeyenb NporpaMMHOro odecrneyeHust
I1.1 | AatuBupyc Kaspersky Endpoint Security mis 6usneca-Pammpennsiii Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.2 [Microsoft Office Standart 2013 Russian OLP NL AcademicEdition
I1.3 | Microsoft Office 2010 Russian Academic OPEN 1 License No Level
6.4. IlepeueHb HH(POPMALMOHHBIX CIIPABOYHBIX CHCTEM U NMPOo(deccHOHATBHBIX 0a3 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE
Ayn. | Ha3nauenue OcHamienue

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

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

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

aymuTtopHas MenoBas, BeO kamepa Logitech, xononkw,
nuieH3noHHele  mporpamMmel MS  Office, MS  Teams,
antuBupyc Dr.Web.




140 VYuebHas mabopaToprst XUMHN

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

(Cton-moiika pgBoviHass CMCIT 1200, 2 mT., cTOX
nabopatopuenii ¢ smukamu CJISI 1200, 6 ., Talyper
nabopatopusiii 20 mT., cTemmax Uil XamaToB, 1 miT.,
MITaTUB JabOpaTOpHBIH MeTaUIMYecKui it OroperoB I13,
5 mr, IOTaTMB JIaOOpaTOpPHBIA U 3aKPEIUICHHUS
XMMHYECKOH mocymnbl M obopymoBanms, 10 mT., Becs
anexktpoHHsle BYJI-200, 1 ., Bechl aHamutudyeckue AB-
210-01, 1 mT., TIKMTKa HarpeBaTelibHAs AJIEKTpUYECKast
[I3J1, 4mr., quctumnsarop mabopatopHsld, | mr., pH-merp
craunonapubiii DKCIIEPT-001-3, 4 mrT., nocka menoBas, 1
IIT., TEPMOMETP DJIEKTPOHHBIM mnopTtatuBHbl UT-15 17K,
15 mr., marHutHas wmemanka [19-6100, 15 mr., cocyn
KaJIOPUMETPUYECKUI U1 TpOBelNeHHs  J1abopaTOPHBIX
paboT 1o TepMOXUMHUH, 15 IIT., IMUOIBI TUTEIbHBIE, 15 mT.,
HaOop  Mopenell  KPHCTAJUIMYECKHX  CTPYKTYyp  JUIA
JeMOHCTpaIui, 1 mrT., TafiMep SIEKTPOHHBIH NN(PPOBOH
noptatuBHBIE RSTO4167, 1 mT., KOMIeKnuss MUHEPATIOB H
o0pa3loB  MeTajyioB  Ais  JAEeMOHCTpanuid, 15 mr.,
tepmomerp Th-37, 1 mr, 6apomerp BB-05M HactenHsId, |
mT., Tabnuua MeHjaeneeBa HacTeHHas, | INT., TabiuIa
pPacTBOPUMOCTH HacTeHHas, 1 IT., Habop apeoMeTpoB B
KoHTelHepe st xpanenuss AOH-1, 1 mr., pedpaktomerp
mudposort [19-5200, 2mrT.), akBaguctmwisitop J3-25CII0,
1 mr., wmarautHas wmemanka 04.2.3.0006, 1 T,
mukpomanomerp MMH-240, 1 1mT., mne4yp KamepHas
HarpearenpHas "[IM-1000", 1 mr., Moiika nabopaTopHas
JIK-1200, 2 mT., razoaHaauM3aTop IpOLECCOB TIOPEHUS
nopratuBHbli Testo-300M, 1 mr., poTokonopumerp KDK-
3KM, 1 mr., Buckosumerp BIDK-4 1.12, 2 mr,
suckosumerp BIDK-1 0.34, 1 .

133 VYuebHass  ayauTOpHs
JIEKITMOHHOTO THTIA,

3aHATHI

JJIA

3aHATUH

TMMPAKTUYCCKUX

KomruiekT yueOHOM Mebenu Ha 56 MecT sl 00ydJaronuxcs,
1 cranuoHapHBIH KOMIBIOTEp [UIs MpernojaBaTens C
BBIXOJIOM B MHTEPHET, IPOEKTOpP, SKpaH HACTEHHBIH, J0CKa
aymutopHas MenoBasi, BeO kamepa Logitech, koionkw,
nuneH3noHHele  mporpamMmel  MS  Office, MS  Teams,
arTuBupyc Dr.Web.

141 VYuebHas maboparopus " Xumus"

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

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS

OcBocHUE AUCUUILTHHBI IPEIIIONAraeT Kak MPoBeACHHE TP JHIUOHHBIX ayAUTOPHBIX 3aHIATHI, TaK U PadOTY B JIEKTPOHHOI
nHpopManmonHo-o6pasoBarenbHoi cpene HUTY «MUCuCy» (QMOC), yacThio KOTOPOH HEMOCPEICTBCHHO MPEAHA3HAYCHHON JIJIS
OCYIIECTBIICHHS 00pPa30BaTENBHOTO Mpoliecca SBIsIETCS DISKTPOHHBIN 00pa3oBaTenbHbIi pecypc LMS Canvas. OH noctynen mo
URL anpecy https://Ims.misis.ru/enroll/E8333T u mo3BossieT HCHOIB30BaTh CIICIMATBHBIA KOHTEHT U 3JIEMEHTHI SJIEKTPOHHOTO
00y4YeHHUs U TUCTAaHIIMOHHBIX 00pa3oBaTeNbHbBIX TexHonoruid. LMS Canvas Hcronb3yeTcs IPeuMyLIeCTBEHHO ISl ACHHXPOHHOTO
B3aMOJICHCTBHS MEXIY yIaCTHUKaMH 00pa30BaTeILHOTO IPOIecca MOCPENCTBOM ceTH «IHTepHeT.

Urto0bI 3 GeKTHBHO NCTIONB30BaTh BO3MOxHOCTH LMS Canvas, a COOTBETCTBEHHO H YCIIEITHO OCBOUTH TUCHUTUINHY, HY)KHO:

1) 3aperucTpupoBaThcs Ha Kypc. J{Jist 3TOro Hy)KHO MEPEHTH 0 CChUIKE ... JIOTHH M HapoJib COBMAAACT C JOTHHOM U MapojieM OT




naHoro kadouunera HUTY MUCucC;

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

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

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

5)B pyOpuke «3agaHus HyXHO 03HAKOMUTHCS C COAEPKAHUEM 3aJaHuUsl K MICbMEHHOM paboTe, CPOKaMH CAAYH, KPUTEPUSIMU
OLICHKH. B ycTaHOBII€HHBIC CPOKH BBIIOIHNTH paboTY(bl), TOATPY3HUTH 31€Ch )K€ AJIsL IPOBEPKU. Y JOOHO Ha3bIBATH (hailsl paboThI
creayromuM 00pa3oM (Ha3BaHue TpeaMeTa (CokpanieHHo), rpynmna, @O, nata akryanu3anuu (TIpU MOBTOPHOM Pa3MEIICHHH)).
Hanmpumep, Oxonomuka Meanos .M. BMT-19 20.04.2020. Eciu paboTta cogep>XuT pUCYHKH, (POPMYIIBL, TO C IENBI0 COXPAaHECHUS
(hopmaTupoBaHus ee HYKHO oArpyxath B pdf popmare.

Pabota, moarpy:xaemas 1uisi IPOBEPKH, JOJDKHA:

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

- ObITH OhOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMU.

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

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

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

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

10)IIpOSIBIATE peryaspHYI0 aKTHBHOCTH Ha Kypce.

IIpenMyIiecTBEHHO AJSI CHHXPOHHOTO B3aHMOCHCTBUS MEXIY YUaCTHHKaMHU 00pa30BaTeIbHOTO MPOIIECcca MOCPEICTBOM CETH

« HTreprer» ncnonbzyercst Microsoft Teams (MS Teams). UToObI TOJTHOLIGHHO UCITIOIb30BATh €0 BO3MOXKHOCTH HY)KHO
YCTaHOBUTH NpriiokeHrue MS Teams Ha mepcOHaNbHBIA KOMITbIOTED U TelleoH. CTapocTaM Hy»KHO co3laTh rpymny B MS Teams.
VY4acrue B rpymnie no3BoJser:

- CITyIIaTh JTEKIUH;

- paboTaTh Ha MPaKTUYECKUX 3aHITHUAX;

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

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

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

ITpu nmpoBeneHNHN JIEKIIMOHHO-NIPAKTUYECKHUX 3aHATUI BEIETCS 3aMUCh. DTO AAa€T BO3MOKHOCTh IPOCMOTPA 3aHATHA B CIydae
HEBO3MOKHOCTH TIPHUCYTCTBHS Ha HEM WM TIPH HEOOXOIMMOCTH BHOBE OOPATHTCS K MaTepHaiy U 3aHOBO €ro IPOCMOTPETE.




