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Kypc 1
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JlabopaTopHbIe
IIpakTuueckue
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IIporpammy cocraBum(u):
x.n.u., Joyenm, Hegpedosa E.B.

Pabouas mporpamma
Xumus

Pazpaborana B coorBerctuu ¢ OC BO:

CaMOCTOSTENTFHO yCTaHABIMBAEMBIH 00pa30BaTENIBHBIN CTaHIAPT BEICIIEro oopa3zoBanus deneparbHOe TOCyIapCTBEHHOE
aBTOHOMHOE 00pa30BaTeIbHOE YUPEXICHHE BBICIIEro 0Opa3oBanus «HamoHaNbHBIH HCCIET0BATENBCKUI TEXHOIOTHUCCKU
yauBepcuter «MUCHC» no Hanpasnenuto noarotoBku 15.03.02 TexHosorudeckue MalvHbel 1 000pynoBanue (YpoBeHb
OakanaBpuata) (mpuka3 ot 02.12.2015 r. Ne Ne 602 0.8.)

CocraBiieHa Ha OCHOBaHUU y‘I€6HOFO IIaHa:

Hamnpagsnenue noaroroBku 15.03.02 TexHonmornyeckne MamHbl U o0opyaoBanue [Ipoduias. Metammyprudeckue MaliiHbl 0
obopynosanue, 15.03.02 21 Texnonornd. MammHbl 1 o6opynosanue IIpl 3aou 2020.plx , yTBepKIeHHOTO YUEHBIM COBETOM
OT'AOY BO HUTVY "MHUCuC" B cocrase coorserctyromieit OITIOIT BO 21.05.2020, nporokon Ne 10/3r

YrBepxaena B coctase OITOIT BO:

Hampasienue moaroroeku 15.03.02 TexHomormyeckne ManiHe! 1 o0opynoBanne [Ipoduns. Meramrypriudeckiue MaiiHbl 1
obopynoBanue, , yreepxkaeHHoH YueHbM coBeroM PI'AOY BO HUTY "MUCuC" 21.05.2020, mpotokon Ne 10/3r

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

ITpotokoin ot 12.03.2025 1., Ne3

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



1. HEJIX OCBOEHUA

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

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

1.3 | - 0 cTpoeHUM BeIIeCTBa;

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

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

2. MECTO B CTPYKTYPE OBPA3OBATEJILHOM ITPOT'PAMMBI

Bnox OIT: b1.b

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 TennorexHuka

2.2.2 |IloaroroBka K ImpoIeaype 3alIiThI M 3aIlINTa BEITYCKHON KBaTH()UKAIIMOHHOH PaboTHI

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

VK-6.1: IleMOoHCTPHPOBATH 3HAHUE €CTECTBEHHOHAYYHBIX H APYIHX (PYHAAMEHTAJILHBIX HAYK B IPOQ)eCCHOHAIBLHOM
AesiTeTbHOCTH

3HaTh:

YK-6.1-31 OCHOBBI CTPOEHUS BEIIECTBA, CIOCOOBI CMEIIEHHS] XUMUYECKOTO PABHOBECHS B CUCTEME, OCHOBBI BOCCTAHOBHUTEIILHBIX
METaJUTYp-THYECKUX MPOLECCOB

Baagers:

VK-6.1-B1 Bnazners: npueMaMu J1abopaTOPHBIX HCCICHOBAHUIL: H3MEpeHHEM 00beMa 1 TeMIIepaTyphl paCTBOPOB; TEXHHUKOM
6e301acHOCTH B JTaOOPaTOPHH XUMHHU

4. CTPYKTYPA U COJEPKAHUE

Kon HaunmenoBanue pa3nenoB u | Cemectp | YacoB | ®opmupyemsie | Jlutepatypa | [Ipumeuanue KM Brinosn
3aHATHSA TeM /BUJ 3aHATHS/ / Kypce HHIUKATOPHI H L. sieMmble
KOMIeTeHIUI pecypcsl padoTsI

Pa3nen 1. BBenenne.
OcHOBHbBIE 3aKOHBI U
IOHATHS XUMHH

1.1 Xumust, Kak pazzen 1 2 VK-6.1-31 JI1.1J12.1
€CTECTBO3HAHMUS. 3HAUYCHHUE J2.2
XUMHU KaK HAy4YHO! OCHOBBI 019233
MaTepHaJOBeICHHSL.

OCHOBHBIE TIOHATHUS XUMHUU:
aToM, MOJICKYJIa, HOH, MOJIb,
aTOMHAsI MOJIEKYJISIpHAsT
Macca, CIIoco0bI HX
onpeneneHus. OCHOBHbIC
3aKOHBI XUMHUH: 3aKOH
COXpaHEeHHUsI MacChl, KaK
OCHOBa MaTEePHAIbHOTO
OaJlaHca TEXHOJOTHYECKOTO
mporiecca, 3aKoH
ITOCTOSIHCTBA COCTaBa
BEIIECTB, 3aKOH
9KBHMBAJICHTOB, 3aKOH
Asoragpo. /Jlex/

1.2 CBolicTBa OCHOBHBIX KJIACCOB 1 2 VK-6.1-B1 JI1.2J13.1 P1
coenuHeHui. /J1ab/ JI3.3
D192 53




1.3

CaMocTOATeIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas: Hcropus pa3zButus
xumuu /Cp/

YK-6.1-31

1.2
013233

1.4

CamocTosTensHOe H3yUeHUe
yueOHoOro Marepuana B LMS
Canvas: ATOMHO-
MounekymsipHoe yuenue /Cp/

VYK-6.1-31

1.2
013233

1.5

CamocTosTensHOE H3YICHUE
yueOHoro Marepuana B LMS
Canvas:3aK0oH ITOCTOSHCTBA
cocraBa. CocTaBIICHHE
(hopmyn GuHAPHBIX
coeaunenwuii /Cp/

10

YK-6.1-31

1.2
013233

1.6

CamocTosITeNTbHOE U3ydeHUE
y4aebHoro Matepuana B LMS
Canvas:CocrtaBieHue
(hopMyI THAPOKCHIIOB U
coneii /Cp/

VK-6.1-31

J1.1
01030233

1.7

CamocTosTensHOe H3ydeHne
y4aebHOro Matepuana B LMS
Canvas:IIpumenenue
3aKOHOB ABOTaJIpO ¥ I'a30BBIX
3aKOHOB JJIS PEIICHUS
xuMuueckux 3amgad /Cp/

VK-6.1-31

J1.1
0132233

Pa3gen 2. Ctpoenue
BelecTna.

2.1

Crpoenue aroma. KBanrosble
qucia. ATOMHBIE OpOUTAIH.
[punuun [Nayns. Ipasuno
XyHzaa v opsaoK
3aITOJTHEHNS aTOMHBIX
opbutaneit. [TpuaImmn
HauMEHbILIEH SHEPIUu.
[Teproanueckuit 3aKoH u
Iepuoguueckas cucrema
XMUMUYECKUX JJIEMEHTOB B
CBETE TEOPUH CTPOCHUS
aToma /JIex/

VK-6.1-31

JI1.2J12.1
0109233

2.2

XuMH4decKas CBS3b.
CTtpoeHHe MOJIEKYI.
[TpuunHbl 00pazoBaHus
xumMu4deckoi ceszu. [lpupona
XHUMHYCCKOH CBS3H.
Mounekyna Bogopoja u
METOJIBI €€ ONUCaHusA. MeTon
BC u rubpunm3anus
opburaneit /Jlex/

VK-6.1-31

2.2
012233

23

CaMocTOATeNIbHOE U3yIEHHE
yueOHOro Matepuana B LMS
Canvas:D1eKTpOHHbIE
(hOpMYITBI HIIEMEHTOB.
XapaKkTepucTHKa 3I1eMEHTa
o hopmyie /Cp/

VK-6.1-31

1.1
JI1.2J12.1
J2.2
012233

2.4

CaMOCTOSTEIIEHOE U3YICHHEC
y4ae6HOro Matepuana B LMS
Canvas:3aBUCHMOCTD
nojoxxenus B IIIC ot
ctpoerus atoma /Cp/

VK-6.1-31

JI1.1J12.1
2.2
013233

2.5

CaMOCTOATENIBHOE U3YUEHHE
yueOHoOro Marepuana B LMS
Canvas:Ilepuoguyeckoe
M3MEHEHHE CBOMCTB BEIIECTB
B 3aBHCHMOCTH OT
nonoxenus B [1C /Cp/

10

VK-6.1-31

J1.1
JI1.2J12.2
0103233




2.6

CaMocTOATeIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas:BaneHTHOCTb.
Kosanentnas cssi3b /Cp/

YK-6.1-31

JI.1J12.1
2.2
01030233

2.7

CamocTosTensHOe H3yUeHUe
yueOHoOro Marepuana B LMS
Canvas:Merannnueckas
cBsi3b /Cp/

VYK-6.1-31

J1.1
JI1.2J12.2
0103233

Pasgen 3. OkuciurebHO-
BOCCTAHOBHUTEJIbHbIE
npouecchbl

3.1

OKHCITUTENBHO-
BOCCTaHOBHUTEIIbHBIC
peakuuu. YpaBHEHHUs
aJIeKTpoHHOTO Oananca. /TIp/

YK-6.1-31

JI1.1J12.2
0102393

P5

32

CaMOCTOSATEIEHOE U3YICHHEC
y4aebHOro Matepuana B LMS
Canvas:Ananus
OKMCIINTEILHO-
BOCCTaHOBHTCIIHLHOM
cnocobHocTr atoma /Cp/

VK-6.1-31

J1.1
010233

33

CamocTosTensHOe U3yUeHUE
yuebHoro marepuasia B LMS
Canvas: Tunuunsie
okucnurenu. Hemerasibl.
Kucnotsr. /Cp/

YK-6.1-31

1.2
013233

34

CaMocTOATeIbHOE U3YUYEHHE
yueOHOro Marepuana B LMS
Canvas:OKkuciuTenbHble
CBOICTBa XpOMaToOB,
JIUXPOMAaTOB, a30THOM
kucioThl. /Cp/

VK-6.1-31

1.2
0103233

3.5

CaMOCTOSTENIBHOE U3YUEHHE
y4aebHoro Matepuana 8 LMS
Canvas: Tunu4Hsie
BOCCTaHOBHUTEIH. MeTalbl,
cynsduasl, HUTpuUAbL. /Cp/

VK-6.1-31

J1.2
012233

3.6

CamocTosTenbHOE H3YUCHUE
yueOHoOro Marepuana B LMS
Canvas:BoccranoBuTenbHble
cBoiicTBa raoreHuoB. /Cp/

YK-6.1-31

1.2
0103233

3.7

CaMOCTOATENIBHOE U3YUEHHE
yueOHoOro Marepuana B LMS
Canvas:OKHCIUTEILHO-
BOCCTAHOBUTEIbHAS
JIBOMCTBEHHOCTH. Peaknyu
JTUCTIPOTTOPITHOHUPOBAHUSL. /
Cp/

VK-6.1-31

JI1.2J13.1
013233

Pazgen 4. Dnexkrpoxumus

4.1

CamocTosTensHOe H3yUeHNe
y4ae6Horo Matepuana 8 LMS
Canvas:OCHOBBI
ANEKTPOXUMHYCCKUX
npoueccoB. ["anpBaHMYECKUi
anexkMHT /Cp/

VK-6.1-31

0102393

4.2

CaMocToATeNIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas:DJeKTpoin3 KaK
METO/] TOTYICHUS U
padUHIPOBaHMS METANJIOB.
Pacuer maccel 1 00beMa
MPOIYKTOB IeKTponu3a. /Cp/

VK-6.1-31

0103233




43

DIeKTponn3 B pacTBOPAX
3JIEKTPOJINTOB.
INanbpBaHuYECKUE MPOLIECCHI.
Kopposus. /J1a6/

YK-6.1-31

J3.3
013233

P2

Pazgen S. PacTBopsl

5.1

CsoiictBa pactBopos. /ITp/

YK-6.1-31

JI1.2J12.1
2.2
0103233

P8

52

CaMOCTOSTEIbHOE U3YUEHHE
y4aebHOro Matepuana 8 LMS
Canvas:O01mue cBoiicTBa
pacTBOpoB. PacTBOpHI Kak
MHOTO KOMIIOHCHTHEIE
cucremsl. PactBopurens u
pacTBopsieMOe BEIIECTBO.
PacTBOpUMOCTS.
Haceiennsie u
HEHACHILICHHBIE,
NIepeCHIILEHHbIE,
pa30aBIeHHBIC U
KOHIICHTPUPOBAaHHbIE
pactBophbL. B3anMogeiicteue
PacTBOPEHHOTO BEIIECTBA U
pactBoputens. /Cp/

YK-6.1-31

J1.2
0102393

53

CamocTosTensHOe U3yIeHNE
yueOHoOro Marepuana B LMS
Canvas:PacTBopbl
3IIEKTPOJIUTOB.
OneKTpoIuTHIeCKas
JUCCOLHALS PACTBOPEHHBIX
BelecTB. Teopust
JIEKTPOJIUTUYECKON
qucconuanuy. Koncranra n
CTEMNEHb TUCCOLUALUH
€J1ab0T0 IEKTPOIUTA. 3aKOH
pasbasnenus OcBanbiaa. /Cp/

YK-6.1-31

1.2
013233

54

CaMocTosATeIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas:PacTBOpbI CUIBHBIX
anexrposuToB. Kaxymasics
CTelneHb JUCCOLUAIIH
CHJIBHOTO 3JIEKTPOJIUTA.
HoHHOe pou3BeeHUE BOMBI.
Bonopoauslii u
THIPOKCHIILHBIN TOKA3aTENH.
Wnnukatopsl. Metoast
onpenenenus pH.
[IpounzBenenue
pactBopuMocTH. OOMEHHEIE
peaxiuu B pacTBOpax.
I'mpponus coneit. Koncranra
U CTEEeHb THAPOJIN3a.
Bydepunsie pactBopst. /Cp/

YK-6.1-31

1.2
013233

Pa3nen 6. O61me
3aKOHOMEPHOCTH
XUMHYEeCKHX MPOIECCOB.

6.1

CamMocTosITeNnbHOE U3yUeHHE
y4aeObHOTO MaTepuana B LMS
Canvas:OCHOBBI
tepmoxumun. /Cp/

VK-6.1-31

JI1.1J12.1
J2.2
013233




6.2

CaMocTOATeIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas:Onpenenenue
3aBUCHMOCTHU CKOPOCTH
peaKuuy OT KOHUEHTPALUHU U
Temneparypsl. CMellenue
pasHOBecwus. /Cp/

YK-6.1-31

JI1.2J13.1
013233

6.3

CaMOCTOATENIBHOE U3YUEHHE
yueOHoOro Marepuana B LMS
Canvas:3akoH ['ecca.
PacueTsr TeroBEIX

s dexToB peakimid. /Cp/

VK-6.1-31

JI1.2J13.2
013233

6.4

CaMocTOATeIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas:Bropoe Hagano
TepMonuHaMuku. [ToHsTre
00 suTponuu. M3meHnenue
SHTPOIUH NPHU (Pa30BBIX U
XUMHYIECKUX
npespamenusx. /Cp/

YK-6.1-31

JI1.2J12.1
013233

6.5

CaMocTOATeNIbHOE U3yIEHHE
yueOHOro Marepuana B LMS
Canvas:CaMonpon3BOJIbHOE
IIPOTEKAHUE PEAKLIU.
Oueprus ['m66ca. Ponb
SHTAJIBITUHHOTO U
SHTPONUHHOTO (aKTOPOB B
onpeneieHH HarpaBleHUs
nporiecca. /Cp/

VK-6.1-31

JI1.2J12.1
0103233

6.6

CamMocTosITennbHOE H3ydeHHE
y4aebHOro Matepuana 8 LMS
Canvas:OCHOBBI XUMUYECKOH
kuHeTHKH. CKOpPOCTh
XUMHYECKON peaKiny 1
(haKTOPEI ee OIpe/IeISIONIHeE.
3aBHCUMOCTb CKOPOCTH
PEaKIiK OT KOHIICHTPAIHN
pearenToB. Kunernueckoe
YpaBHECHHE PEaKIIHH.
IIpaBuno Baut-T'odda.
Koncranra ckopoctu
peakiuy. DHeprus
aktuBanuu. Katanus u
karanuzatopsl. /Cp/

VK-6.1-31

JI1.3J12.1
010233

6.7

CamocTosTenbHOE H3ydeHNe
y4ae6HOro Matepuana B LMS
Canvas: Xumuyeckoe
paBHOBecue. OOpaTHMBIC U
HEOOpaTHMbIE XUMHUYECKHE
peakuuu. Koncranra
XMMHUYECKOT0 PaBHOBECHUS U
ee CBsI3b ¢ dHeprueit [ mooca.
CMelieHre XMMHYECKOT0
paBHOBECHS IPU U3MEHEHUU
ycnosuid. [Ipunnumn Jle-
[atense. /Cp/

YK-6.1-31

JI1.2J12.1
0102393

6.8

/Op/

VK-6.1-31

013233

P5

6.9

/3auét/

YK-6.1-31

013233

KM2

Pa3gen 7. OcHoBBI
KOOPJAMHALMOHHON XUMHUM




7.1

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas: XapakTepucTHKa
KOOPAWHAIIMOHHBIX
COEIMHEHU, UX MOJIy4yeHHeE,
KJ1accuUKaIys.
Kommnekcoobpa3zoBarens u
nurasapl. Baemnss u
BHYTPEHHSIS
KOOPJIWHAIIMOHHBIEC CPEpPHI.
Koopaunanuonnoe uucio,
3aBUCUMOCTD
KOOPAMHALIMOHHOTO YKcia OT
3apsama U pagyca
KOMILJIEKCOO0pa3oBaTesl.
PaBHOBecus B pacTBOpax
KOOPIWHAIIMOHHBIX
coequnenui. Koncranra
HeycroitunBocTH. /Cp/

YK-6.1-31

013233

7.2

CaMocTOosATeIbHOE U3YUEHHE
ydebHoro Matepruana B LMS
Canvas:Homenxnatypa
KOOPAWHAIIMOHHBIX
coequHeHui. KBantoBo-
MEXaHUYECKUE METO]IbI
TPAKTOBKU XUMHUYECKOI
CBSI3U B KOMIUIEKCHBIX
coeIuHEHUIX. MeToJ1
BaJICHTHBIX cBsi3ed. [lonarue
0 TEOPHH KPUCTALTMYECKOTO
noJisi. CrieKTpOXUMHYECKHH
psan nmurannoB. M3omerpus
KOOpPJMHAILIMOHHBIX
COeMHEHMH. 3HaueHne 1
MIpUMEHEHHE
KOOpPMHAIIMOHHBIX
COEIMHEHU B HAayKe U
texuuke /Cp/

VK-6.1-31

01030233

73

CaMocTosITeNnbHOE N3YUCHHE
y4aeOHOTrO MaTepuana B LMS
Canvas:[lomyuenue
KOMIIJICKCHBIX COCJMHEHHH.
CBolicTBa KOMILIEKCHBIX
coenuneHuH. /Cp/

VK-6.1-31

010233

7.4

CamocTosTensHOe H3yUeHUE
yueOHoro Marepuana B LMS
Canvas:CocraBieHue
(hopMyIT KOOPTUHAITMOHHBIX
coenquuenunii. Pacuer
KOHCTaHTBI

HectoikocTH. /Cp/

YK-6.1-31

013233

7.5

CaMOCTOSTENIBHOE U3YUEHHE
ydaebHoro Matepuana 8 LMS
Canvas:Meron
KOMILTEKCOHOMETPHUIECKOTO
tutpoBanus /Cp/

VK-6.1-31

013233

Pa3nen 8. Ctpoenue u
CBOIiCTBA HEMETAJLJIOB P-
3JIEMEHTOB.




8.1

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:IToarpynmna renus.
OOmas xapakTepucTuka
351eMeHTOB. Haxoxxnenue B
HOPUPOJIE, METO/BI NOTydEHHS
COeMHEHN OJIaropoIHBIX
ra3osB. IIpaktuueckoe
IpUMeHeHHe 01aropoJHbIX
raso. /Cp/

YK-6.1-31

013233

8.2

CaMOCTOSTEIbHOE U3YUEHHE
y4ae6HOro Matepuana 8 LMS
Canvas:Bogopoz.
ITonoxenue B
NEPUOJUUECKON CUCTEME,
o011ast XapaKTepUCTHKa,
u3otonsl. JlabopaTopHble 1
MPOMBIIIJICHHBIE METOMBI
noaydeHus. dusnyeckue u
XMMHYECKHUE CBOICTBA.
I'uppuner, ux
KIaccu(uKanms, CocoOs
MIOJIyYEHMsI U CBOMCTBA.
OO011as xapakTepucTHKa
BOJOPOJHBIX COETMHEHUI
HeMmeTa/uoB. [Ipumenenue
Bomopona. /Cp/

VK-6.1-31

012233

83

T"anorensr. O0mas
XapaKTEePUCTHKA, TIOTyIEHHE,
(husnyYecKrue U XUMUYECKHE
cBoiictBa. CoequHeHue
TaJIOTEHOB C BOJIOPOJIOM,
HOJIy4€HHe, CBOICTBA.
IInaBukoBast KMCJIOTA,
XJIOPOBOIOPOTHAS,
OpomMoBOOpOIHAS U
HOJIOBOZIOPO/IHAST KUCIIOTHI.
Tanorennnsl. /Jlex/

VK-6.1-31

0109233

8.4

CaMocCTosITeNTbHOE U3yUeHUE
ydebHoro Matepuana B LMS
Canvas:CpaBHeHHE COBIUCTB
OKHMCJIHUTCIBbHO-
BOCCTaHOBHUTEIIEHBIX
KHCIIOPOA0COCPIKAIINX
KHCIIOT ranorenos. /Cp/

VK-6.1-31

0103233

8.5

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:B3aumoneiictsue
TAJIOTEHOB C PaCTBOPaMHU
IIEI0YEN U BOJIOMH.
CoenuHeHue rajJoreHoB ¢
kucinoponom. dropun
KHCJIOPO/a, OKCUBI XJIOpa,
O6poma, noa.
Kucnoponconepxamiue
kucnotsl. [Ipumenenue
ranoreHoB. /Cp/

VK-6.1-31

0103233




8.6

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:Kucnopon. O6mas
XapaKTepPHCTHKA, CTPOCHHE
MOJIeKyJ1, TabopaTOpHbIE
MPOMBIIIICHHBIEC CIIOCOOBI
MOJTy4IeHUS, PU3NIECKHE U
XUMHYeCKHe cBoiicTBa. O30H,
€ro NoJly4eHue, CTPOECHHE
MOJIEKYJI, CBOMCTBA U
npumeHenue. /Cp/

YK-6.1-31

013233

8.7

CamocTosTensHOe H3yUeHUE
yueOHoOro Marepuana B LMS
Canvas:Bona. ®usnueckue
CBOMCTBA, AMarpamMma
COCTOSIHUS, XUMUYIECKHE
CBOJCTBA.
Kpucramnoruaparsl, ux
CTpPOEHHE U UX CBOICTBA.
CrocoObI OYHUCTKH BOJBL.
[Tepokcun Bostopoaa,
CTPOCHHUE, TIOTyICHHE,
cBoiicTBa, mpumenenue. /Cp/

YK-6.1-31

013233

8.8

Cepa. OOmias
XapaKTEePUCTHKA,
HaXOX/ICHUE B IPHPOJIE,
CIOCOOBI TOJTy4eHHH,
(u3HYecKne U XUMHUYECKUE
cBoiictBa. CepoBoJ0poO/I,
CyNbGhHUIBI, TOTUCYITBGHIBL.
CoenuHeHue cepsl ¢
KHCIIOPOZOM: OKCHJIBL,
KHCIIOPOIOCO IepIKaIIie
KHCIIOTHI (CepHUCTAs
KUCJIOTa, CepHas KHCIIOTa,
JicepHast KUCIIOTa,
THOCEPHAs KHCIIOTA,
MIEPOKCOKUCIIOTHI CEpPhI), UX
conu. IIpumMeHeHne cepsl U ee
coequHeHni. /Jlex/

YK-6.1-31

0103233

8.9

CBolicTBa cepsl U ee
coenuueHuit /J1a6/

VK-6.1-B1

0103233

P3

8.10

CaMocCTosITeTbHOE U3yUCHUE
yueOHOro Marepuana B LMS
Canvas:Crioco0sI
MPOMBIILICHHOTO
MPOU3BOJICTBA CEPHOM
KHCIIOTHI. e€ MPUMEHEHHUE B
HapOIHOM X03sticTBe. /Cp/

VK-6.1-31

0103233

8.11

CamocTosTensHOe H3yUeHUE
yuebHoro marepuaia B LMS
Canvas:CereH, Teuyp u
nosionui. O6mas
XapaKTepHCTUKA DJIEMEHTOB,
HaXO0KIEHUE B IPUPOJE,
(u3MUecKne 1 XUMUYECKHe
cBolicTBa. Bonopoausie
COEIIMHEHUSI CeJieHa U
temrypa. CeneHu bl U
Temurypuabl. OKCHABI celeHa
U TeJnypa.
Kucnoponocoaepxkarue
KHCIIOTHI CeleHa U TeJUTypa.
IIpumeneHue ceneHa u
tennypa. /Cp/

VK-6.1-31

013233




8.12

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas: Azot. O0mas
XapaKTepUCTUKA dJIEMEHTa,
HAXO0X[ICHUE B PHUPOJIC,
CIOCOOBI OTYYEHHS a30Ta,
(usndeckre U XUMHUUECKHE
cBoiicTBa. CoeqMHEHUS a30Ta
C BOJIOPOJIOM, CIIOCOOBI
MOTy9eHUsI, GUINICCKUE U
XuMuieckue cBoiictea. /Cp/

YK-6.1-31

013233

8.13

CamocTosTensHOe H3yUeHUE
yueOHoOro Marepuana B LMS
Canvas:CoeuHeHue a30Ta ¢
kucnoponom. Okcunel a3ora,
KUCIIOPOAOCOAepKaIIIe
KHUCIIOTHI a30Ta, UX
nojryueHue u coiicrea. Conu
KHCIIOPOA0COICPIKAIIIUX
KUCIoT a3ota. [IpuMenenue
a3oTa U ero

coequnaenmii. /Cp/

YK-6.1-31

013233

8.14

CamocTosTenbHOE U3YICHUE
yueOHoro Marepuana B LMS
Canvas:®ocgop. O6mas
XapaKTepPUCTHKA JIEMEHTa,
HAXO0X/CHUE B MPHUPOJIC.
AnoTporHbie MOAU(pUKAUH
dbocdopa. Criocoos
nonyaeHus pocdopa.
Puznyeckue U XMMUUYECKUE
cBoiicTBa pocdopa.
Bonoponusie coennnenus
dhocdopa. Dochuast
MmetamioB. /Cp/

YK-6.1-31

013233

8.15

CamocTosITeNTbHOE U3yUeHUE
y4aebHoro Matepuana B LMS
Canvas:Kucnoponssie
coeaunenus docdopa.
Kucnoponocoaepxariie
KHCIIOTHI ocdopa.
®ocdatsl. [Ipumenenue
dbocdopa u ero
coequneHuid. /Cp/

VK-6.1-31

01030233

8.16

Yrnepon. O6mas
XapaKTepUCTHKA JJIEMEHTa,
HaXO>K/ICHUE B IPUPOJIE.
AJIOTpOITHBIE MOAN(DUKAIIIH
yriepoaa. Crioco0bt
NoJydeHus, GU3NIECKUe U
XMMHYECKHE CBOMCTBA.
Bonoponusie coenunenus,
KUCJIOPOJIHBIE COSIIMHEHMSI,
KHCIIOPOAOCOEpXKaIIe
KHCIIOTHI ¥ MIX COJIHL.
ITpumeneHue yriaepoaa u ero
coenunenud. /Ip/

VK-6.1-31

013233

P9




8.17

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:Kpemnwuii. O6mast
XapaKTepPHCTHKA HIICMEHTA,
HaXOXIECHHUE B IPUPOJIE.
ANoTpOITHBIE MOAN(DUKALIIH
kpemHHs. Crioco0B!
HONTy4YeHHs, PU3NIECKHE U
XMMUYECKUE CBOMCTRA.
Bonoponusie coenuHenus,
KHCIJIOPOJHBIC COCAUHEHUS,
KHCIIOPOA0OCOAEpIKAIINe
KHUCJIOTBI U UX COJIH.
IIpuMeHeHuE KpEMHUS U €r0
coeaunenui. /Cp/

YK-6.1-31

013233

Pa3gen 9. Ctpoenue u
CBOMCTBA METAJIJIOB S-
3JIEMEHTOB.

9.1

CaMOCTOSTENIBHOE U3YUEHHE
y4ae6Horo Matepuana 8 LMS
Canvas:IToarpynmna nauTtus.
O0mas xapaKTepucTHKa
anemeHToB. HaxoxneHnue B
MPUPOZE, METOBI MOTYYESHUS
COEIMHEHMSI IET0OYHbIX
Metaiios. [IpakTruueckoe
MPUMEHEHHUE IETOYHBIX
MmetamioB. /Cp/

VK-6.1-31

013233

92

CamMocTosITeNnbHOE N3yUeHHE
y4aebHoro Matepuana B LMS
Canvas:IToarpymnma
6epwutus. [lonoxxenue B
NEPUOJUUYECKON CUCTEME,
0011ast XapaKTepHUCTHKA,
METO/IbI TTOJTYYEHHSI.
duznueckre 1 XUMHUYECKHE
cBoticTBa. OKCHUIBI,
THIPOKCHABL, HX
KJ1acCU(UKanus, CriocoObl
TOJTY9ICHHS ¥ CBOHCTBA.
ITpumenenue
IIEJIOYHO3EMEIbHBIX
Mmetasuios /Cp/

VK-6.1-31

010233

9.3

CaoiicTBa s-Merasuios. /J1ad/

VK-6.1-B1

010233

P4

Pasnea 10. Ctpoenue u
CBOiiCTBa MeTAJLIIOB P-
3JIEeMEHTOB

10.1

Amomunnii. O61as
XapaKTepUCTUKA, TIOTyICHHUE,
(uznveckne U XUMHUYECKHIE
cBoiictBa. Oxcup,
THUIPOKCHU]I, COTH AJTFOMUHWS.
IIpuMeHEHUE ANIOMUHYS U
ero coequnenuil. /I1p/

VK-6.1-31

010233

P10

10.2

CaMOCTOSATEIbHOE U3yIEHHE
ydebHoro Matepuana B LMS
Canvas:"ammii, uHIUH,
Tamui. O0mas
XapaKTePUCTHKA dJICMEHTOB.
Haxoxnenue B npupoze,
CIIOCOOBI TOJTy4eHHS,
(busnvIecKre U XUMHUYECKHE
cBotictBa. CoeTMHEHUS
rajutdst, MHOINS, TAJUTAS | UX
npumenenue. /Cp/

VK-6.1-31

0103233




10.3

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:010B0, CBHHEII.
OOmas xapakTepucTuka
9JIEMEHTOB, CIIOCOOBI
MOJYYCHUS, PU3NICCKHE H
XUMHUYECKHE CBOMCTBA.
OKcuIbl, THAPOKCHIBL.
[Ipumenenue onosa,
ceuHIa. /Cp/

YK-6.1-31

013233

10.4

CaMOCTOSTEIbHOE U3YUEHHE
y4ae6HOro Matepuana 8 LMS
Canvas:Mcropus pa3BuTus
Mmetasurypruu. [Tomyaenue
0JI0Ba, MEJIH,

amomuHus. /Cp/

VK-6.1-31

012233

Pa3gen 11. Ctpoenue u
cBoiicTBa MeTa/L10B d-
3J1eMEHTOB.

CaMOCTOATENIBHOE U3YUEHHE
yueOHoOro Marepuana B LMS

Canvas:[Toarpynma ckanaus.

OOmas xapakTepucTHKa
3JIEMEHTOB, HAXOX/ICHHE B
HNPUPOJIE U MOITYUECHHE.
OKCHIBI, THAPOKCHIBL.
IIpumMeHneHue 311€MEHTOB
noArpynmnsl ckanaus. /Cp/

VK-6.1-31

0103233

11.2

CaMocCTOsITeTbHOE U3yUCHUE
yueOHOro Marepuana B LMS
Canvas:IToarpynmna turasa.
OO1mas xapakTepucTuKa
3JIEMEHTOB, HAXOXK/ICHHC B
MPUPOJIE U MTOTyYCHHE.
OKCHIBI, THAPOKCHIBL
[TpumeHeHUe 2IEMEHTOB
noarpynmel TuTana. /Cp/

VK-6.1-31

0103233

11.3

CaMocTosITeIbHOE H3YYeHUE
y4ae6HOro Matepuana 8 LMS

Canvas:IToarpynmna BaHnaaus.

OO01as XapakTepHCTHKa
3IIEMEHTOB, HAXOXK/ICHHE B
IPUPOJIE U MOTyUCHHUE.
OKcHabl, THAPOKCUIBL.
IIpumMeHneHue 31€MEHTOB
noarpynmsl Banagus. /Cp/

VK-6.1-31

0102393

11.4

[onrpynma xpoma. O6mas
XapaKTEepPUCTHUKA PJICMCHTOB,
HaX0XJICHUE B IPUPOJC U
nosryyerure. OKCubl,
ruapokcuasl. [Ipumenenue
3JIEMEHTOB MOATPYIIIHI
xpoma. /Cp/

YK-6.1-31

013233

11.5

CaMOCTOSTENIBHOE U3YUEHHE
y4aebHoro Matepuana 8 LMS
Canvas:IToarpymnmna
Mapranna. Oomas
XapaKTepUCTHKA JIEMEHTOB,
HAXOXICHHE B TIPUPOJIC U
nony4denue. OKCuIpl,
ruapokcuasl. [lpumenenne
9JIEMEHTOB O/ PYIIIIBI
Mapranna. /Cp/

VK-6.1-31

013233




Mertaiisl cemelicTBa JKenesa.
OO011as xapakTepuCcTHKa
3JIEMEHTOB, HAXO0XICHHE B
MIPUPOE U MOTyICHHE.
UyryH u cranb. OKCUBL,
THIPOKCHUIbI, COSIUHEHUS
METaJIJIOB CEMEMCTBA xKee3a.
IIpuMeHeHNE METAILIIOB U UX
coenuHeHui. /Jlex/

YK-6.1-31

013233

CaMOCTOSATEIbHOE U3YICHHE
y4aebHoro MaTepuana B LMS
Canvas:MerTalibl ceMeiicTBa
skenesa. OOmas
XapaKTEPUCTHKA DIIEMEHTOB,
HAXOXXJICHUE B IPUPOE U
nosiyyeHue. YyryH u craib.
OKCHIBI, THIPOKCHIBI,
COEIMHEHHS METAILIIOB
CceMeiicTBa JKelesa.
[TpuMeHeHHEe METAIIIOB U HX
coenmHeHui. /Cp/

VK-6.1-31

01030233

CaMOCTOSTEIIEHOE U3YICHIE
y4aebHoro Matepuana 8 LMS
Canvas:MeTajiasl ceMeiicTBa
maTuHbl. O0mas
XapaKTEPUCTHKA DIIEMEHTOB,
HAXO0X/CHUE B MPUPOJIC U
nosydeHune. OKCHIBI,
TUIPOKCHJIBI, COSIHMHEHHS
METAJJIOB CEMEHCTBA
miatusbl. [Ipumenenue
METAJUIOB M UX

coenuueHui. /Cp/

VK-6.1-31

012233

CaMOCTOATENIBHOE U3YUEHHE
yueOHoOro Marepuana B LMS
Canvas:Iloarpynmna meau.
OOmas xapakTepucTHKa
3JIEMEHTOB, HAXOXK/ICHHE B
HNPUPOJIE U MOTYYECHUE.
OKCHIBI, THAPOKCHIBL.
IIpumMeHneHue 311€MEHTOB
noarpynmnsl Meau. /Cp/

VK-6.1-31

013233

11.10

CaMocCTosITeTbHOE U3yUCHUE
yueOHOro Marepuana B LMS
Canvas:IToarpynmna nuHka.
OO1mas xapakTepucTuKa
AJIEMEHTOB, HAXOXK/ICHHC B
MPUPOJIE U TTOTyYCHHE.
OKCHIBI, THAPOKCHIBL
[IpumeHeHue 21€MEHTOB
nmoArpynmel nuHka. /Cp/

VK-6.1-31

0103233

11.11

CaMOCTOSTEIIEHOE U3YICHIE
y4ae6Horo Matepuana 8 LMS
Canvas:Pa3Burue JO0MEHHOrO
MIPOU3BOJICTBA B
Hosotpourike. JlomeHHBII
Mpo1iecc MPOU3BOACTBA

gyryHa. /Cp/

VK-6.1-31

0102393

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




12.1

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:JIantanounsr. O0mias
XapaKTepUCTHUKA DJIEMEHTOB,
HaXOXJCHUE B IPUPOLIE U
nosydeHue. OKCUbl,
runpokcuabl. [Ipumenenme
JAHTAHUJIOB. AKTHUHOHU/IBI.
OO011as xapakTepuCcTHKa
3JIEMEHTOB, HAXO0XJICHHE B
MIPUPOE U MOTyICHHE.
OKcuIbl, THAPOKCHIBL.
[Ipumenenne

akTuHOUI0B. /Cp/

YK-6.1-31
013233

12.2

/Op/

YK-6.1-31 P6
0103233

12.3

/DKx3amen/

YK-6.1-31 KM1

0103233

Pasgen 13. IloaroroBka K
KOHTPOJbHBIM
MEpPONPUSTHAM 1
BBINOJIHSIEMBIM padoTam

13.1

O6beM yacoB
CaMOCTOSITEITbHON paboTH Ha
noarotoBky k KM /Cp/

13.2

O0BeM gyacoB
CaMOCTOATEIbHON paboTHI Ha
nmoarotoBky k BP /Cp/

5. ®OHJ OHEHOYHbIX MATEPUAJIOB

5.1. KouTpoasHble MeponpusiTHsi (KOHTPOJIBHAsI pa60Ta, TeCT, KOJIOKBHYM, IK3aMeH H T.II), BOIPOCHI I
CaMOCTOSITETbHOMH MOATOTOBKH

Kon
KM

KonTponsnoe
MEPOIIPUATHE

[Iposepsiembie
WHIAUKATOPBI
KOMITETeHIIUN

BOHpOCBI JUI IOATOTOBKH

KM1

DK3aMeH

VK-6.1-31

YctHas Gpopma:

. XuMus, KaK pa3zen eCTeCTBO3HAHUs. 3HaUEHUE XUMUU KaK HayqHOH
OCHOBBI MaTepUAIIOBEE-HUSL.

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

ux onpeneneHus. OCHOBHbIE 3aKOHBI XUMMHU: 3aKOH COXPaHEHHUsI MACCHL,
KaK OCHOBa MaTepHaIb-HOTO

6anaHca TEXHOJIOTMYECKOTo MPOoLecca, 3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH 9KBUBAJICH-TOB,

3aKOH ABOTaJIpO.

2. Crpoenne aroma. Macca 1 9Heprus B MaTepHalbHOM MHpE.
DeMeHTapHbIe YaCTHULIBI U OIS,

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

KBanTOBbIC uncna. BonHoBas (GyHKINS U 3IEKTPOHHAS IUIOTHOCTH B
aTome. ATOMHBIE OpOHTAITH.

IMpuanun IMayns. EMkocTs 3mekTpoHHBIX 06ono4uek. [Tpasmno XyHna u
HOPSJOK 3aIOTHEHUS

ATOMHBIX opOuTaneil. [IpuHINT HanMEHBIIeH SHEPTHH.

3. CtpoeHue dJIeKTPOHHBIX 000I0UEK aTOMOB 3JIeMeHTOB. [loHsTHE

3¢ exkTUBHOTO 3apsaa sapa

aToMa. [leproIMYHOCTD CTPOEHHUS HIIEKTPOHHBIX 000JIOUEK.
IToTeHunansl HOHU3ALUYU U CPOJICTBO

K DJIEKTPOHY aToMa. Panycsl aTOMOB HOHOB.
ONeKTPOOTPULATENFHOCT aTOMOB XUMHYECKUX

JIIEMEHTOB.

4. Ilepuoanueckuii 3axkoH u Ilepuoauueckas cucreMa XMMUIECKUX
3JIEMEHTOB B CBETE TEOPHU

CTPOEHHUS aToMa.

1. Xumnueckas cBsi3b. Ctpoenue Moiekyil. ITpudannbl




00pa3oBaHUs XUMHIECKOH CBS3U.

ITpupona xumuueckoi cBs3u. Mosekyna BoZopoJa U METOJIbI €€
onucanusa. Meroxg BC u
THOpUAN3AINS OpOUTAIICH.

2. BanentHoe cocrosiHue aroma. KoBaneHTHas CBsA3b B
MHOT0aTOMHBIX MOJIEKy/aX.

JonopHo-akuenTopHoe B3auMoeiictie. HanpasneHHOCTh 1
HACHIIIAEMOCTh XUMHUYECKON
KOBAJIEHTHOH CBA3H.

3. MexXMOTeKysIpHbIe B3aNMOAEHCTBHUS. XUMHUECKasi CBI3b U
THUIIBI KPUCTAIIOB. MloHHas

CBs3b. B3aumopelcTBre HOHOB KPUCTAITMYECKON PEIIETKH. DHEeprus
HWOHHOM KPUCTAJNINYECKON

PELIETKY, BIUSHUE Pa3MEPOB U 3apsiioB HOHOB. Cuibl Ban-zaep-
Baannca. OpueHTallMoHHOE,

UHIYKIIMOHHOE U TUCTIEPCHOHHOE MEKMOIEKYIIIPHOE B3aUMOIeHCTBHE.
4. OCHOBBI XMMHYECKOW TEPMOAMHAMUKH. DHEPTETUUECKHE
XapaKTePUCTUKU XUMUUECKUX Pe-aKIIi.

IlepBoe Hauano tepmoauHaMuku. [IpeBpalienne sHepruu u paboThl B
XMMHYECKUX MpoLEccax.

Tepmoxumust. 3akoH ['ecca. Pacders! TemIoBIX 3(h(HEKTOB peaKiuii.
5. Bropoe nHauano tepmoguHamuku. ITorsTue 06 sHTpOIHN.
W3meneHne sHTponuy IpH $hazo-BbIX
1 XMMHYECKHX TpeBpanieHusx. CaMOIpon3BOIRHOE IPOTEKAHHE
peaxkiid. DHeprus [m66ca. Pons

SHTAJIBIUHHOTO M SHTPOMUIHOTO (PaKTOPOB B ONpEaeNIeHUN
HarpasJIeHHs TIPoIiecca.

6. OCHOBBI XUMUYECKOW KUHETUKU. CKOPOCTh XUMHUYECKOH
peakiuy 1 (aKTOPHI ee ONpeaems-IoIHe.

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

IMpasuno Bart-T'odda. KorcranTta ckopoct peakiun. DHEprus
akTuBanuu. Katanus u katamu-3aTopsl.

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

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

npu u3meHeHuu yciosui. [Ipunuun Jle-atense.

8. OOmme cBOHCTBa pacTBOPOB. PacTBOPEI Kak MHOTO
KOMITOHEHTHbIE CUCTeMBI. PacTBopuTenh
U pacTBopseMoe BeecTBo. PactBopumocTs. Hachlennsie u
HEHACHIICHHBIE, IEPECHIICHHEIC,
pa30aBlICHHBIC U KOHIIEHTPUPOBAHHBIC PacTBOPEL. B3anmoneiicTeue
PacTBOPEHHOTO BEIIECTBA U
pacTBOPUTEIISL..

9. PacTBOpb!l HeanekTpoauToB. 3akoHbl Paynd. JlaBneHue u
COCTaB Mapa HaJl PaCTBOPOM.

Kpucrannusanus u kunenue pactsopa. Kpuockonus n
30YITHOCKOTIHS.

10. PacTBOpPBI 91€KTPONUTOB. DNEKTPOIUTHYECKAS TUCCOLHALIUS
PAacTBOPEHHBIX BEILECTB.

Teopus snekTpoauTHdecKoi quccounanuy. Koncranra u creneHs
JIFICCOIMAIINN CITa00T0 3IEK-TPOJIUTA.
3akoH pazbasnenust OcBajiba.

11. PacTBopbI cHIIBHBIX 371eKTpoauTOB. Kaxymascs creneHs
JICCOLMALUK CHIIBHOTO 3JIEKTPOJIU-Ta.

AKTHBHOCTH U KO3 uIreHT akTuBHOCTU. VIOHHOE pon3BeieHne
Bobl. Bonopoaueiii u
THIPOKCUIIBHBIN MOKa3zaTend. VIHIuKaTopsl.

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

BOCCTaHOBUTENHU. THITbI OKUCITUTENIbHO-BOCCTAHOBUTEIBHBIX PEAKIIM.
KomnmuecTBeHHBIE XapaK-TePUCTHKN OKHCIATEIBHO-
BOCCTAHOBHUTEIIFHBIX IIPOIIECCOB.

13. OneKkTpoHbIe NOTEHIMANbl MEeTa/IOB. | anpBaHHueCKuil
aneMeHT. BogopoiHblii 3iekTpo.

YpaBHenue DpHCTA. DNEKTPONINU3 PACTBOPOB U PACILIABOB.

ONeKTPOIUTHUECKOE MOTydeHHE Me-TallIOB.




DIeKTPOXUMHUUECKask KOPPO3US METAIIOB.

14. XapakTepuCTHKa KOOPAUHAIOHHBIX COETUHEHHH, UX
HoNydeHus, Kiaccudukanus. KoM-miekcoodpa3oBaTenb M JIUTaHIBL.
PaBHOBecus B pacTBOpax KOOPAUHALUOHHBIX coequHenuid. Ho-
MEHKJIaTypa KOOPJHHAIIMOHHBIX COeJHHeHN. X1UMHUuecKas CBA3b B
KOMIUIEKCHBIX coeilnHeHusX. [IpuMeHeHe KOOpANHAMOHHBIX
COeIMHEHNH B HayKe M TEXHHKE.

15. Bonopon. Ilonoxenue B nepuoanYecKoil cucteme, METOIbI
HOJTy4eHUs], PU3NUECKHE U XMMH-UECKUE CBOWCTBA, IIPUMEHEHHE
BOJOPOJIA.

16. Tanorensl. O0mast xapakTepUCTHKA, MTOTyYCHHUE,
(uznyeckue U XuMuUeckue cBorcTBa. Co-eAMHEHNE TAIOTEHOB C
BOJOPOJIOM, ITOTy4YeHHe, cBoicTBa. COeJMHEHNUS TaJlOT€HOB C
KuciopoxoM. [IpuMeHeHne raJoreHoB.

17. Kucnopoa. Cepa. O6mias xapakTepucTuka, Crioco0sl
noJtydeHust, pusndeckue u XuMu4eckue cBoictsa. O30H, ero
MOJy9IeHHe, CTPOSHHE MOJICKYJI, CBOMCTBA U ITpUMeHeHHe. Boxa.
®usnye-ckue cBoiictra. [lepokcu Bogopoia, CTpoeHue, norydeHue,
cBOIcTBa, npuMeHeHHe. COeIMHEHUE CEPhI ¢ BOAOPOJOM, KUCIOPOIOM.
ITpumeHeHNe cepbl U €€ COEANHEHHH.

18.  Asor. ®octhop. O6mas xapakTepHUCTHKA, CTIOCOOBI ITOTyIEeHUS,
(uznyeckue u XuMuueckue cBorcTBa. CoeqMHEHHs a30Ta C BOAOPOAOM,
CIIoco0bI NoTydeHNs, (PU3MIECKHE U XMMHYECKHE CBOMCTBA.
CoennHeHue a3oTa ¢ KHCinopoaoM. Coian KUCTIOPOI0COIepIKaIIX
KHCIOT a30Ta. IIpu-MeHeHue a30Ta u ero coenuHeHuil. Bonoponnsie
coequnenus ¢pocdopa. Kucnopoansie coenune-aus gocdopa.
®docoarel. [Tpumenenue pocdopa 1 ero coeTUHESHHUIA.

19. VYraepon. OOmiast xapakTeprucTHKa, HAX0XKICHUE B TPUPOJIC.
AmnotponHsie Moauduka-mmuu. Croco0s! MoIydeHus, GH3uIecKue u
XUMHYECKHUE CBoiicTBa. BogopoaHble coeTMHEH s, KUCIOPOIHbIE
COEIMHEHHS, KHCIOPOJOCOAEPIKAIIHE KHCIOTH M UX COJIH.
[IpumeHeHne yriaeposia u ero COeqUHEHNUI.

20. s-mertamsl [ u Il rpynm. [lonokeHne B mepuoguuecKon cucTeme,
00111ast XapaKTepUCTHKA, METOABI Nony4deHus. PUsnyeckue u
XHMHYECKHe cBoHCTBA. OKCHIBI, THAPOKCHUBI, HX KIaCCH(U-KAITH,
CTIOCOOBI TTONTy4eHHs U cBoiicTBa. [IpiMeneHue.

21. p-mertasiel 111, IV rpynn. OOmias xapakTepucTrka
aneMeHToB. HaxosxaeHne B ipupose, cro-coObl OTydeHHs,
(u3mueckue u XMMHUUeckne cBoiicTea. [IpumeHenme.

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

23. d - meramner VI, VII rpynn. O6mas xapakTepucTuka
JJIEMEHTOB, HaX0XKIEHHE B IPUPOJIE U noxyueHue. OKCUABL,
ruapoxcuasl. [Iprvenenue.

24. Meramisl ceMeiicTBa kene3a, miaTuabl O0mmas
XapaKTepUCTUKA JJIEMEHTOB, HaX0XKACHHUE B IPUPO/IE U MOTydeHHE.
YyryH u cranbs. OKCHbI, THAPOKCHUIBI, COEANHEHUS METAILIOB
CeMeNCTBa XKene3a, IIaTUHbL. IIpuMeHeHue.

25. IMoarpynma meau. O6mast XapakTepUCTHKA 3JIEMEHTOB,
HAaXO0XJEHUE B IpUpoJie U noxydeHne. OKcuabl, THAPOKCHUIBL.
[TpumeHeHMEe 3JIEMEHTOB IO PYIIITBI ME/IH.

26. Ioarpynma muaKa. OOIIas XapakTepUCTHKA 3JIEMEHTOB,
HaXO0X/JICHUE B IPUPOJIE U Moryde-Hue. OKCUIBL, THIPOKCUIBIL.
ITpumeHeHNEe 37IEMEHTOB MOATPYIIBI IUHKA.

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

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

L. Kak B3anMogeHCTBYET Kele30 ¢ KOHIEHTPUPOBAHHON U
pa30aBIeHHON cepHOM KucmoTol? UeM  OOBSCHUTH, UTO B
00pa3yIOIIIXCsI IPU 3TOM COJIAX XKeNe30 HaXOAUTCS B pa3InuHOI
CTENeHH OKHc-NeHus? Hanummure cooTBeTCTBYIOLINE YPaBHEHUS
peaxkuui.

2. Hanumure ypaBHEHUs peaknuil B3aUMOJACHCTBUS XKeje3a,
Ko0asbTa, HUKENS ¢ pa30aBIeHHON a30THOM KHUCIOTOM: a) pu




HarpeBaHuH, 0) MU KOMHATHOH TeMIIepaType.

3. Hanummre ypaBHeHus1 peakuuii B3aUMOJAEHCTBUSL pacTBOpa
kapOoHaTa HaTpus ¢ pactBopamu xjopuna xenesa (1) u xmopuma
skenesa (I1). O0bsicHUTE, TOYeMy B 0CAIOK HE BBIMIAAaeT KapOoHAT
sxenesa (I10).

4. MoxHO i ony4uTh cynbua xenesa (111)
B3aMMOJCHCTBUEM: a) pactBo-poB FeCl3 u H2S;
6) pactBopoB Fe(NO3)3 u (NH4)2S? Otser obocHyiire.

5. CocTaBbTe ypaBHEHUs PEaKLUil MPEeBpAIIEHUsI BEIECTB:

Fe — FeSO4 — Fe2(SO4)3 — Fe(OH)3.

6. Hanummre ypaBHEHUSI peakuui, ¢ IOMOLIbIO KOTOPBIX
MO’KHO OCYIIECTBHUTH CJIEIYIOINE IPe-BPaleHNU:

CoS — CoO — Co(NO3)2 — K3[Co(CNS)6]

7. CKOJIBKO YISl TIOTpeOyeTcs IIsl BOCCTAaHOBJICHUS JKelle3a U3
1 T pynsl, coneprkareit 60 % ox-cuaa sxenesa (111)?

8. Kakoit 006bem (H.y.) okcuaa yraepoaa (II) HyxHO 3aTpaTuTh,
9TOOBI BOCCTaHOBUTH Jkene30 u3 0,5 T pymsl, conepxkaeit 90 % FeO?
9. CocraBbTe: a) ypaBHEHHE PeakIMu 00pa3oBaHUSL
TeTpapoaaHokobanbrata (1) ammonus; 0) ypaBHEHHE JUCCOLMAIIN
9TOH COJHU; B) ypaBHEHHE AUCCOLUALIMN KOMIUIEKCHOTO aHHMOHA 3TOM
COJIM; T) BBIPAXKEHHE KOHCTAHTHI HECTOIKOCTH KOMITJIEKCHOTO HOHA.
10. Kak momyunts ammuHOkomImiekesl kobansta (I1) u (110),
ucxojs u3 coiu kobanera (I1)? [Ipu-Benure BoIpakeHUs 1l KOHCTAHT
HECTOHKOCTH 000MX KOMITIEKCHBIX HOHOB. Kakas U3 3THX Be-THIHH
JIOJKHA OBITH OobIIIEe?

11. CocTaBbTe 2JIEKTPOHHYIO (opMyay aTtoMa sjeMeHTa VIA
TPYIIBI, UMEIOIIEr0 CaMyl0 BBICO-KYIO SHEPIHIO HOHHU3ALUH.
Omnpenenure CyMMapHBIH CIIMH BaJIEHTHBIX 3JIEKTPOHOB JAHHOTO aTo-
Mma?

12. CocTaBbTe 2JEKTPOHHYIO (opMyay atoMa 3iaeMeHTa VIA
TPYIITEL, IMEFONIET0 MaKCUMAITBHYIO 3JIEKTPOOTPHIATEIEHOCTb.
HammmmTe 31ekTpoHHYI0 HOpMYITy €ro B BO30YXKICHHOM COCTOSTHHUN?
13. Hcxons u3 cTpoeHus aTOMOB XaJbKOT€HOB, CPaBHUTE
OKHUCIIUTENbHO-BOCCTAHOBUTEBHBIE CBOMCTBA XaJIbKOT€HOBOIOPOIOB B
ra3000pa3sHOM COCTOSIHUH U B BOJHBIX pacTBOpax. MoryT i Boja 1
CEpOBOJIOPOJI BEICTYIIATh B POIH OKUCIUTENA?

14. IMouemy cynbdun xene3a (II) pacTBopseTcs B CONSHOM
KHCIIOTE, a Cymbhu Menu — HeT? OOOCHYHTE OTBET, UCIIOIB3YS
TabuIE! 1, 3 MpUIoKEeHNsI.

15. CocTaBbTe ypaBHEHUS peakLuil THIpoNn3a: a) cylbpuaa
Hatpusi, 0) cynbhuna axroMuans. OOBSICHUTE Pe3yAbTATHI THAPOIN3a B
MIEPBOM U BTOPOM cCiTydasix. HazoBruTe mpoayKThl THAponn3a.

16. Hamumure ypaBHeHUs CTyleHYaTod JUCCOLMALUN
CEpPOBOJIOPOTHOM KHUCIOTHL. YKaXHTE, B KAKYIO CTOPOHY Oyaer
CMeEIIaThCsl PAaBHOBECHE IUCCOLIHALIIY IPH JOOABICHUH B PacCTBOP: a)
COJISI-HOM KHUCIOTHI, 0) HUTpara cBuHna (II), B) memnoun. Oteer
MOsICHUTE, Ucxod u3 npuHuumna Jle-llatense.

17. HasoBure BerecTBa, KOTOpbIe 00pa3ylOTCs MpH
B3anMmoeiicteun FeS: a) ¢ CONSI-HOW KUCIIOTOM, 0) ¢
KOHLICHTPUPOBAHHOM a30THOM KucioToi. Hanumure ypaBHeHUs
peakuuid. SIBIAIOTCS M JaHHbBIE PeaKH1 OKHCIUTENbHO-
BOCCTaHOBHUTEIBHBIMH M TOYeMY?

18. HazoBute npogyKkTsl peakuu B3aUMOJECHCTBUS XJIOpUIA
skenesa (110): a) ¢ CepoBOJIO-POAOM, 0) C cyIb(PUIOM aMMOHUSI.
Hanummre cooTBETCTBYIOIINE YPaBHEHUS PEAKLIMH.

19. IIpu B3aumopelictBuu 16 r pacTBOpa CEpHOI KHCIOTHI C
pacTBOpOM XJI0pHuzaa 6apus BBIAEIU-TIOCH 5,7 T ocaaka. Beipasure B
MPOLIEHTaX KOHLUEHTPALUIO PaCTBOPA CEPHOM KHCIIOTHI.

20. CKOJIBKO JINTPOB CEPOBOJIOPOAA TPH H.Yy. CIEIYET
pactBoputh B 600 Mi1 BoAsL, U1 noaydenus 1,5 %-Horo pacTBopa.
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YK-6.1-31

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-6.1-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-6.1-B1 1. JlaTe onpenenenue NOHATHIO ekTponu3. [IpaBuna Beibopa
pabora Ne 2 MIPOLIECCOB Ha Ka-TOJIE U aHOJIE B JIEKTPOJIN3E PACTBOPOB
DIeKTpoIH3 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-6.1-B1 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-6.1-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

VK-6.1-31

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-6.1-B1

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-6.1-31

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




P8 [IpakTuueckoe YK-6.1-31 CBoiicTBa pacTBOpPOB.
3ansTHe Ne2

P9 IIpaxkTuyeckoe YK-6.1-31 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 YK-6.1-31 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 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: J.A. TroHTep

JucranumnonHo sk3ameH npoBoautcs B LMS Canvas. Dk3aMmeHaimoHHsbIi tecT coaepxut 30 3ananuii. Ha pemmenne orBoaurcs 30
MUHYT. Pa3penieHHble MOMBITKY - IBE. 3aYUTHIBACTCS HAMITYIIIHNA PE3ysIbTaT.

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

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

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

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

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

3.PaccTaBbTe COOTBETCTBHE YTBEPIKACHUN

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




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

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

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

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

13050.0000
7.CornacHO TEPMOXHUMUYECKOMY YPaBHEHHIO PEaKIMU TOPEHHs MeTaHa

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

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

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

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

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

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

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

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

MOHM3UTh TEMIIEPaTypy, HOHU3UTH O0lIEe JaBICHNE

TIOBBICUTB TEMITEPATYpPY, IIOBBICUTH IAaBJIEHHIE BOAOPOA, IIOHU3UTH KOHIICHTPALIMIO BOJITHOTO MTapa

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

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

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

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

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

KOH u FeCl3




KOH u AgNO3

KOH u CuSO4

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

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

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

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

02, H2S04, KMnO4

H20, HCIl, Fe203, H2

KI, Na28§, Cu

K2Cr207, FeO, CH4, Al

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

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

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

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

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

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

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

CHUJIa KUCIIOT PACTeT, TaK KaK YMEHBIIAETCS aTOMHBII pafinyc rajoreHa

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

CHJIa KACJIOT HE U3MEHAETCS, HE3ABUCHMO OT aTOMHOTO Pagnyca

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

4FeS2 + 1102 = 2Fe203 + 8502




Uro sBNseTCS BOCCTAHOBHUTENEM B JAHHOU peakiuu?

Kee30

JKeJe30 U cepa

JKEJIe30 U KHCIOPO]

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

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

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

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

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

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

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

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

OKCHJ[ INHKA
KapOOHAT IIMHKA
TUAPOKCHUJ LINHKA

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

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

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

OKCHJI KPEMHHUSI, OKCUIBI JKEJIe3a, TUOKCU CEPBI

YIJIEKUCIIBIN Ia3, CEpHBII aHTUPUA, OKCU] KPEMHUS

YIIIEKHUCIBIN ra3, AIMOKCU KPEMHUS, OKHUCH XKele3a

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

NaHCO3
Ca(OH)2
CuSO4
HNO3




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

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

Ornenka «OTIHYHO» CTAaBUTCS, €CIH

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

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

Onenka «XopoIioy» CTaBUTCS, €CITH

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

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

Onenka «Y JOBIETBOPUTENBHOY CTABUTCS, €CIIN

- Ha TEOPETHYECKHE BOMIPOCHI TaHbI OOIIUE HETIOIHBIE OTBETHI

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

Ouenka «HeynoBneTBOpUTENbHOY CTABUTCS, €CIIN

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

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

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

75 < IIpoueHT BepHBIX OTBETOB < 90 - X0po1I0

60 < [IponeHT BepHBIX OTBETOB < 75 — yAOBIETBOPUTEIHHO

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

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

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

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

6. YHEBHO-METOAWYECKOE U HTH®OPMAIIMOHHOE OBECIIEYHEHME

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

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

JlomoBa, B.B. PeiOkuH | yueOHOe mocobue

6.1.2. Jlono/iHUTe/ILHAS JIMTEpPaTYpa

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

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

( HEXUMHYECKHUX )
CHECIUATEHOCTEH BYy30B




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

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

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

6.1.3. Meroauyeckue pa3padoTku

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

71a00paTOPHBIM padoTaM

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

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

6.3 Ilepeuennb MPOrpaMMHOTO odecedeHust

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

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

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

7. MATEPHUAJIBHO-TEXHUYECKOE OBECIIEYEHHUE

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

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

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

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




140 VYuebHas mabopaToprst XUMHN

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

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

133 VYuebHass  ayauTOpHs
JIEKITMOHHOTO THTIA,

3aHATHI

JJIA

3aHATUH

TMMPAKTUYCCKUX

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

141 VYuebHas maboparopus " Xumus"

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

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS

OcBocHUE AUCUUILTHHBI IPEIIIONAraeT Kak MPoBeACHHE TP JHIUOHHBIX ayAUTOPHBIX 3aHIATHI, TaK U PadOTY B JIEKTPOHHOI
nHpopManmonHo-o6pasoBarenbHoi cpene HUTY «MUCuCy» (QMOC), yacThio KOTOPOH HEMOCPEICTBCHHO MPEAHA3HAYCHHON JIJIS
OCYIIECTBIICHHS 00pa30BaTEIHLHOTO Mpoliecca SBIseTCS DISKTPOHHBIN 00pa3oBaTenbHbIi pecypc LMS . OH mo3Bossier
WCTIONB30BaTh CIIENUANbHBIA KOHTEHT U 3JIEMEHTHI JJIEKTPOHHOTO 00y4YEeHHUS M AUCTAHIIMOHHBIX 00pa30BaTEbHBIX TEXHOJIOTHH.
LMS wucnonp3yercst MpeMMYIIECTBEHHO JUISI aCHHXPOHHOTO B3aUMOJICHCTBIS MKy YIaCTHUKAMK 00pa30BaTelIbHOTO Mporecca

MOCPEACTBOM CCTHU ((I/IHTCpHeT)).

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




naHoro kadouunera HUTY MUCucC;

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

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

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

5)B pyOpuke «3agaHus HyXHO 03HAKOMUTHCS C COAEPKAHUEM 3aJaHuUsl K MICbMEHHOM paboTe, CPOKaMH CAAYH, KPUTEPUSIMU
OLICHKH. B ycTaHOBII€HHBIC CPOKH BBIIOIHNTH paboTY(bl), TOATPY3HUTH 31€Ch )K€ AJIsL IPOBEPKU. Y JOOHO Ha3bIBATH (hailsl paboThI
creayromuM 00pa3oM (Ha3BaHue TpeaMeTa (CokpanieHHo), rpynmna, @O, nata akryanu3anuu (TIpU MOBTOPHOM Pa3MEIICHHH)).
Hanpumep, Oxonomuka Meanos .M. BMT-19 20.04.2020. Ecnu paGoTta conep>XKUT pUCYHKH, (POPMYIIEL, TO C IEIBI0
coxpaHeHus1 GOpMaTUPOBAHUS €€ Hy>KHO oArpyxartb B pdf ¢popmare.

Pabota, moarpy:xaemas 1uisi IPOBEPKH, JOJDKHA:

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

- ObITH OhOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMU.

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

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

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

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

10)IIpOSIBIATE peryaspHYI0 aKTHBHOCTH Ha Kypce.

IIpenMyIiecTBEHHO AJSI CHHXPOHHOTO B3aHMOCHCTBUS MEXIY YUaCTHHKaMHU 00pa30BaTeIbHOTO MPOIIECcca MOCPEICTBOM CETH

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

- CITyIIaTh JTEKIUH;

- paboTaTh Ha MPaKTUYECKUX 3aHITHUAX;

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

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

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

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




