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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 |T'ocynapcTBeHHas HTOTOBAasl ATTECTALIUA

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

CaMoCTOsSITeNbHOE U3YUCHHE
y4aebHOro Matepuana B LMS
Canvas:IIpumeHenne 3aK0HOB
ABorazipo ¥ ra30BBIX 3aKOHOB
JUISL PEILICHHST XUMHUYECKHX
3agau /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
JUCTIPOTTOPITHOHKpOBaHusi. /C

p/

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:3axoH 'ecca.
Pacuers! TeruoBEIX 3G GeKTOB
peakuuii. /Cp/

VK-6.1-31

JI1.2J13.2
013233

6.4

CaMocTOATeIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas:Bropoe Hagano
TepMoanHaMUKH. [ToHATHE 00
sHTponuu. 3meHnenue
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

Asromuanit. O0mas
XapaKTepUCTHKA, IOTyIeHHE,
(uznveckne U XUMHUYECKHIE
cBoicTBa. OKCHI, TUAPOKCH,
COJIM aJTFOMUHHSI.
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

5. ®OHJI ONEHOYHBIX MATEPHUAJIOB

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

Kon
KM

KonTtponsnoe
MepoInpHsTUe

IIposepsiemble
WHIUKATOPBI
KOMIETEHIINHN

BOHpOCLI JUIA IOATOTOBKH

KM1

DK3aMeH

VK-6.1-31

VYcrHas dpopma:

. XuMus, Kak pa3ziesn eCTeCTBO3HAHUs. 3HaUeHUE XMMUH KaK HayqHOH
OCHOBBI MaTepHaIOBEC-HHUS.

OCHOBHBIE TIOHSTUSL XUMHH: aTOM, MOJIEKYJIa, HOH, MOJIb, aTOMHAas
MOJIEKYJISIpHasi Macca, CocoObI

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

OanaHca TEXHOJIOTMYECKOT0 MPOoIIecca, 3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH YKBUBAJICH-TOB,

3aKOH ABOTazpo.

2. Crpoenne atoma. Macca U SHeprus B MaTepHAIIEHOM MHpeE.
DneMeHTapHbIe YaCTHIIBI U TOJISL.

Macca, 3apsi, CITHH ¥ JpYTHE CBOIMCTBA JIEMEHTAapHBIX BEIECTB. S 1po
1 3JIEKTPOHHAs 000I0UKa.

KBanToBble uncna. BoaHoBas GpyHKUMS U 9NEKTPOHHAS IUIOTHOCTD B
aToMe. ATOMHBIE OpOHTAITH.

IMpuanumn [Mayns. EMkocTs 35eKTpoHHBIX o6omodek. [Tpasmno XyHna u
MOPSIIOK 3aTIOTHEHHS

aTOMHBIX opOuTasneil. [[puHIKMI HaUMEHbIIIEH SHEPTUH.

3. CrpoeHHe 3JIEKTPOHHBIX 000I0UeK aTOMOB 3J1eMeHTOB. [1oHsTHE

3G GEKTHBHOTO 3apsiia sapa

aToMa. [1epnoguuHOCTh CTPOEHNUS DIEKTPOHHBIX 000I0YEK.
IToreHunansl MOHU3ALUHU U CPOLICTBO

K DJIEKTPOHY aToMa. Pasmychl aTOMOB HOHOB.
DNEeKTPOOTPUIATENILHOCTh ATOMOB XUMUYECKUX

9JIEMEHTOB.

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

CTPOEHUS aToMa.

1. Xumnueckas cBsi3b. Ctpoenue Mosekyi. ITpudanHel
00pa3oBaHMsT XUMUIECKOW CBSI3H.

ITpupona xuMudeckoi cBsi3u. Mosekyiia BOAOpoAa U METOABI €€
omucanus. Merox BC u

THOPUAN3AINS OpOUTAIICH.

2. BanentHoe cocrosiHue atoma. KoBaneHTHast cBsA3b B
MHOT'0AaTOMHBIX MOJIEKYyJax.

JloHopHO-ak1enTopHoe B3aumoericteie. HarpapieHHOCTh U
HACHIIAeMOCTh XHMUIECKOM

KOBaJICHTHOMH CBSI3U.

3. MexMOoTeKyIsIpHble B3aUMOAEHCTBUSA. XUMUYECKas CBSI3b U




TUIBI KpucTauioB. MoHHas

CBsI3b. B3aumopelcTBre HOHOB KPUCTAIIMYECKON PEILIETKH. DHEPrus
HMOHHOM KPHUCTAJUTHYECKOH

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

WUHAYKLMOHHOE U TUCIIEPCUOHHOE MEXMOJIEKYIISIPHOE B3aUMO/ICHCTBHE.
4. OCHOBBI XMMUYECKOW TEPMOAMHAMUKHN. DHEPreTUUECKUE
XapaKTEePUCTUKN XUMHUUECKUX pe-aKInH.

IlepBoe Hauasno TepmoauHaMuku. [IpeBpalieHne sHepruu u paboTsl B
XAMHYECKHX Tpoleccax.

Tepmoxumust. 3akoH ['ecca. PacueTs! TemIoBIx 3()(HEeKTOB peakiuii.
5. Bropoe Hauano tepmoguHamuku. [lonsarue 06 sHTponHH.
V3meneHune sHTpONMH pH (pazo-BBIX
M XMMHYECKHX TpeBpanieHusx. CaMOIpon3BOIRHOE IPOTEKAHHE
peaxkiuid. Dueprus ['u66ca. Pons

SHTAJIBIIMHHOTO U SHTPOIMHHOTO (H)aKTOPOB B OIPEICICHUH
HaInpaBJIeHUs IIpoliecca.

6. OCHOBBI XUMUYECKOW KUHETUKU. CKOPOCTh XUMHUUYECKON
peakuuu 1 (HakTopsl ee oIpees-IolIHe.

3aBHCUMOCTb CKOPOCTHU peaKkLMK OT KOHLIEHTPALlUU PeareHToB.
Kunernueckoe ypaBHEHHE peak-IIHH.

IMpasuno BarTt-T'odda. KoncranTta ckopoct peakiun. DHeprus
aktuBauuu. Karanus u xaraau-3aTopsl.

7. XumMugeckoe paBHoBecre. OOpaTHMbIe 1 HEOOpaTHMEBIE
XHMHUYecKHe peakin. Koncranra

XUMHUYECKOTO paBHOBECHS U ee CBA3b ¢ dHepruei [ nuboca. Cmemienue
XUMHUYECKOTO paBHOBECHUS

npu u3MeHeHuu yciosui. [Ipunnun Jle-Iatense.

8. Oobmue cBOHCTBa pacTBOPOB. PacTBOPEI Kak MHOTO
KOMITIOHEHTHBIE CUCTEMBI. PacTBopuTesns
U pacTBopsieMoe BeulecTBo. PactBopumocts. HackienHsie u
HEHACHIIICHHBIE, IEPECHIICHHEIE,
pa3baBieHHbIEC U KOHIIEHTPUPOBAaHHBIE pacTBOPLL. B3auMoneiicTBue
PacTBOPEHHOTO BEIIECTBA U
pacTBOPUTEILL..

9. PacTBops! HeanekTponuToB. 3akoHs! Payna. JlaBnenue u
COCTaB Mapa HaJl PaCTBOPOM.

Kpucrammmsanus n kunesne pactsopa. Kprockonus 1 30yIUTHOCKOIIHSL.
10. PacTBOpBI 371€KTPONMUTOB. DNEKTPOIUTHYECKAS TUCCOLMALIUS
PacTBOPEHHBIX BEILECTB.

Teopust snekTpoauTHYECKON quccounanuy. KoHcTanTa u cTeneHb
JIFICCOIMAIINH CITa00T0 3IIEK-TPOJIUTA.
3axoH pa3basnenus: OcBajiba.

11. PacTBOpBI CHIIBHBIX 27€KTPoiMTOB. Kaxyiascs creneHb
JICCOLMALUK CHIIBHOTO 3JIEKTPOJIU-Ta.

AKTHBHOCTH 1 KO3 PHUIIeHT akTHBHOCTH. VIOHHOE Ipon3BeieHne
BO/bI. BostoponHbIii 1
TUIPOKCUIIbHBIN NoKa3aTenu. HAUKAaTOpHI.

12. OKHCITUTENbHO-BOCCTAHOBUTENIBHBIE TIPOIIECCHI, KaK
peaxIiy mepeHoca 31MeKTpoHa. OKUCITU-TeNH,

BOCCTAHOBUTEH. THUITBI OKUCIUTENbHO-BOCCTAHOBUTEIBHBIX PEAKIHH.
KommuecTBeHHBIE XapaK-TEPUCTHKN OKHCIATEIBHO-
BOCCTAHOBHUTEINIFHBIX IIPOIIECCOB.

13. DNeKTpoJHbIE MOTEHINAIbBl METAIUIOB. [ anbBaHUYeCKUi
3J1eMeHT. BogopoaHbIH A5IeKTpO.

YpaBHeHne JpHCTa. DIEKTPOIU3 PAaCTBOPOB U PACIIIIABOB.
DIeKTPOIUTHYECKOE OTyIeHHE Me-Ta/lIOB.

DNEeKTPOXUMUYECKask KOPPO3Usl METaJIOB.

14. XapakTeprucTUKa KOOPAMHAIIMOHHBIX COEIUHEHUH, X
HoydeHus, Kiaccudukanust. Kom-miekcoo0pa3oBaTens 1 JIUTAHIBL.
PaBHOBecus B pacTBOpax KOOpIMHALMOHHBIX coequHeHnid. Ho-
MEHKJIaTypa KOOPAMHALMOHHBIX COeAMHEHUH. XUMHUECKasl CBS3b B
KOMIUTEKCHBIX COeMHEHISIX. [[prMeHeH e KOOpANHAITMOHHBIX
COeIMHEHNH B HayKe U TEXHHUKE.

15. Bonopoa. Ilonoxenne B nepruoguIecKoil cucTeME, METOIbI
MOTYYeHUS, PU3NIECKHE U XUMH-YECKHe CBOUCTBA, IPUMEHEHHUE
BOJIOPOJA.

16. lanorensl. OOmIas XapaKTepPUCTHKA, OTyUSHHUE,




(usnueckue u XuMuIeckne cBocTa. Co-eAMHEHHE TaJIOTEHOB C
BOJOPOJIOM, ITOTy4YeHHe, cBoicTBa. COeJMHEHNUS TaJlOT€HOB C
KuciopoaoM. [IpuMeHeHne raJoreHoB.

17. Kucnopoa. Cepa. Ob6mias xapakTepucTuka, Crioco0sl
noJyueHus, GU3NUecKue U Xumuyeckue cpoiictsa. O30H, ero
HoNy4deHHe, CTPOEHHE MOJIEKYII, CBOMCTBA U MpUMeHeHue. Boaa.
®dusnye-ckue cBoiicTra. [lepokcu Bogopoa, cTpoeHue, norydeHue,
CBOICTBa, npuMeHeHHe. COeIMHEHUE CEPBI ¢ BOAOPOJOM, KUCIOPOIOM.
ITpumeHeHNe cepbl U €€ COEANHEHHH.

18.  Asor. ®octhop. O6mas xapakTepUCTHKA, CIIOCOOBI ITOJTyICHUS,
(u3nueckne u XuMuaeckne cBoicTra. CoeJMHEHNS a30Ta C BOJOPOJIOM,
crocoObl NOTyYeHHUsI, PU3MUECKHE U XUMUYIECKHE CBOICTBA.
CoenuHenue asota ¢ kucnopogoM. Colau KUCI0POI0COAEepKALIUX
KHCIIOT a30Ta. IIpu-MeHeHue a30Ta u ero coeuHeHuil. Bogoponxsie
coenunreHns pocdopa. Kucnopoansie coenune-aus pocdopa.
®docodarel. [Ipumenenue pocdopa u ero CoeTUHEHHIHA.

19. VYraepon. OOmast xapakTepruCTHKa, HAXOXKICHUE B TPUPOJIC.
AmnotponHsie Moanduka-mmu. Crioco0b! MoTydeHus, GHU3HIecKue u
XHMHUYEeCKHe CBOHCTBA. BoopoaHble coeAnHEHNs, KHCIOPOIHbIE
COEIMHEHHS, KHCIOPOJOCOAEPKAIINE KUCIOThI U UX COJH.
IIpuMeHeHue yriieposa 1 €ro COeqUHEHUH.

20. s-meramnsl I u Il rpynm. TlonoxeHue B HepHOIUUECKON CHCTEME,
00111ast XapaKTepUCTHKA, METO/Ibl onydeHus. Pusnyeckue u
XHMHYECKHe cBOHCTBA. OKCHIBI, THAPOKCHUIBI, HX KIaCCH(U-KAITH,
CTIIOCOOBI TIOJTy4eHHs U CBoiicTBa. [IpiMeneHue.

21. p-metamnsl 11, IV rpynn. OOmmas xapakTepucTuka
aseMeHToB. HaxoxeHue B mpupo/ie, cro-coosl MoTydeHus,
(u3mueckne n XMMHUecKne cBoiicTsa. [IpumeHeHme.

22. d - meramnel. IV u V rpynn. O6mias xapakTepucTHUKa
3JIEMEHTOB, HaX0XKIEHHE B IPUPOJIE U noayueHue. OKCUABL,
ruapoxcuasl. [Iprvenenwe.

23. d - meramner VI, VII rpynm. OOmas xapakTepucTuka
9JIEMEHTOB, HaX0XKIEHHE B IPUpPOJIe U noxyueHue. OKCUABL,
rugpokcuasl. IlpuMenenue.

24, Meramisl cemeiicTBa kee3a, miatuabl Oomas
XapaKTepUCTUKA JIEMEHTOB, HaXOXKACHHUE B IPUPO/IE U MOTydICHHE.
UYyryH u cranb. OKCHIBI, THAPOKCUABI, COEJUHEHUS METANTI0B
ceMelcTBa jkenes3a, TaTuHeL. [IpiMenenwe.

25. IMoarpynma meau. O6mast XapakTepHCTHKA 3JIEMEHTOB,
HaXO0XJEHUE B IpUpoJe U noxydeHue. OKcuabl, THAPOKCHUIBL.
ITpumeHeHNEe 37IEMEHTOB MOATPYIITBI MEMIHU.

26. IMoarpynma ruaKa. OOIIas XapakTepHUCTHKA 3JIEMEHTOB,
HAaXO0XJICHUE B IPUPOJE U Moryde-Hue. OKCUIBL, THIPOKCUIBIL.
ITpumeHeHNe TEMEHTOB MOATPYIIIBI IUHKA.

27. JlanTanunel. AktHHAABL. OOmas XapaKTepHCTHKA
3JIEMEHTOB, HaXOXKACHHUE B IPUPOJIE U mo-TydeHne. OKCHbI,
ruapoxkcuasl. [Ipumenenue.

IIpakTiaeckne 3agaHms SK3aMEHAIIMOHHBIX OmiIeToB (00mue
(hopMyIHPOBKH):

1. Kak B3anmozeicTByeT xene30 ¢ KOHLEHTPHUPOBAHHON U
pa30aBICHHON cepHOM KucIoTol? UeM  OOBSCHUTH, UTO B
00pa3yIOIIIXCSI MIPU 3TOM COJIAX XKENe30 HAXOAUTCS B Pa3INIHON
CTeneHH OKHUc-IeHus1? Hanummre coOOTBETCTBYIONINE YPAaBHEHUS
peaxkuui.

2. Hanumure ypaBHEHUs peaknuil B3aUMOJECHCTBUS XKeje3a,
KoOaJlbTa, HUKENS ¢ pa30aBIeHHON a30THOM KUCIOTOIL: a) Ipu
HarpeBaHuu, 0) Mpu KOMHATHOW TeMIiepaType.

3. Hamumwure ypaBHeHUs peakunii B3aMMOJEHUCTBUSI pacTBOpa
KapOoHaTa HaTpus ¢ pacTBopamu xiopua xenesa (III) u xnopuna
skenesa (I1). O0bsicHUTE, TOUeMy B 0CAIOK HE BhINaAaeT KapOoHatT
skenesa (I10).

4. MosxHO Ji ToTy4nTh cyabdun xenesa (IIT)
B3aHUMOJICHCTBUEM: a) pactBo-poB FeCl3 u H2S;
6) pactBopoB Fe(NO3)3 u (NH4)2S? Otser o6ocHyiiTe.

5. CocraBbTe ypaBHEHHUS pEaKIUil MPEBpaIICHHUs BEIIECTB!
Fe — FeSO4 — Fe2(SO4)3 — Fe(OH)3.

6. Hamnumure ypaBHeHus1 peakuuii, ¢ IOMOLIbIO KOTOPBIX




MOKHO OCYIIECTBUTH CIEAYIOIIHE MTPpe-BPaICHIS:
CoS — CoO — Co(NO3)2 — K3[Co(CNS)6]

7. CKoOJIBKO YT moTpeOyeTcs: sl BOCCTaHOBIICHHMS JKelle3a 13
1 T pynsl, coneprkarieit 60 % ox-cuaa sxenesa (I111)?

8. Kakoit o6vem (H.y.) okcuaa yraepoaa (II) HyxHO 3aTpaTuTh,
4TOOBI BOCCTAHOBHTS JKeme3o u3 0,5 T pymsl, conepxkameii 90 % FeO?
9. CocTaBbTe: a) ypaBHEHHE peakIiu 00pa3oBaHHS
TeTpaponaHokobanbTata (1) ammonus; 0) ypaBHEHHE IUCCOLUAIH
9TOH CONHU; B) ypaBHEHHE AUCCOLUAIIMN KOMIUIEKCHOTO aHHMOHA 3TOM
COJIM; T) BEIPaXKECHHE KOHCTAHTHI HECTOIKOCTH KOMITJIEKCHOTO HOHA.

10. Kak momyunts ammuHOKOMIIIEKCH kobanbsTa (II) u (III),
ucxons u3 conu kodansta (I1)? [Ipu-Bennte BoIpaskeHHs 11 KOHCTAHT
HECTOHKOCTH 000MX KOMIUIEKCHBIX HOHOB. Kakas U3 3THX Be-THINH
JIOJDKHA OBITH OOIbIIe?

11. CocraBbTe 7IeKTpOHHYIO (hopMmymdy aToma anemeHTa VIA
TPYIIIBI, UMEIOIIETr0 CaMyl0 BBICO-KYIO SHEPTHIO HOHH3ALUH.
Omnpenennure CyMMapHBIH CIIMH BaJICHTHBIX 3JIEKTPOHOB JAHHOTO aTo-
Mma?

12. CocTaBbTe 2JIEKTPOHHYIO (opMyay aTtoMa sjeMeHTa VIA
TPYIIBI, UMEIOIIEr0 MaKCUMAIbHYIO 3JIEKTPOOTPULIATENLHOCTD.
HammmmTe 3nekTpoHHyI0 GopMyTy ero B BO30YKICHHOM COCTOSHHUN?
13. Hcxons U3 cTpoeHUsT aTOMOB XaJIbKOI'€HOB, CPaBHUTE
OKHCITUTENbHO-BOCCTAHOBUTEBHBIE CBOWCTBA XaJIbKOI€HOBOIOPOIOB B
ra3000pa3sHOM COCTOSIHUH U B BOJHBIX pacTBOpax. MoryT i Bozia 1
CEpOBOJIOPOJT BEICTYIIATh B POJIM OKUCIUTENA?

14. [ouemy cynbdun xenesa (II) pacTBopsieTcs B CONSAHOM
KUCIIOTE, a Cynb(ug Menu — Het? OOOCHYHTE OTBET, UCIIOB3YS
TabHIE! 1, 3 IPHITOKEHNS.

15. CocraBbTe ypaBHEHHUs peakLUil THApoNM3a: a) Cynbdpuia
Hatpusi, 0) cynbhuna axroMuaus. OOBSICHUTE Pe3yabTaThl THIAPOJIN3a B
MIEPBOM U BTOPOM CiTydasix. HazoBruTe mpoayKTH THApONH3a.

16. Hamumure ypaBHeHUs CTyleHYaToN JUCCOLMAIIUN
CEpOBOAOPOIHON KHUCIOTHL. YKaKHUTE, B KAKYIO CTOPOHY OyzaeT
CMeEIIAThCSl PABHOBECHE TUCCOLUALINY IPU JOOABICHHU B PACTBOP: a)
COJIA-HOM KucnoTsl, 0) HuTpaTa ceuHma (II), B) menoun. OTBeT
MosicHUTE, ucxod u3 npuHuumna Jle-llatense.

17. HasoBure BerecTBa, KOTOpbIe 00pa3ylOTCs MpU
B3anMmoeiicteun FeS: a) ¢ COJISI-HOW KUCIIOTOM, 0) ¢
KOHIEHTPUPOBAHHOM a30THOU KuciaoToil. Hamummure ypaBHeHus
peaxuuil. SIBISIOTCS I aHHBIE PEaKLMY OKUCIUTENbHO-
BOCCTaHOBUTEIbHBIMU U ITOYeMY?

18. HazoBurte npoayKkTsl peakluy B3aUMOJECHCTBUS XJIOpUIa
xenesa (III): a) C CepoBOJIO-POOM, 0) ¢ CyIb()HUIOM aMMOHHUSL.
Hanwumire cooTBeTCTBYIOIINE YPaBHEHUS PEaKLMH.

19. IIpu B3aumopelictBuu 16 r pacTBopa CEpHOIl KHCIOTHI C
pacTtBopoM XJopua Oapus BEIAEIH-JIOCH 5,7 T ocanka. Beipasure B
MPOLIEHTaX KOHLUEHTPALUIO PaCTBOPa CEPHOM KHCIIOTHI.

20. CKOJIBKO JINTPOB CEPOBOJIOPOAA TPH H.Yy. CIEIYET
pactBoputh B 600 M1 Boabl, 11t nomydeHus 1,5 %-noro 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 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 110 JUCIHUILJINHE (

KypcoBasi padora, Kypcosoii npoekr, PI'P, Pedepat, JIP, IIP u 1.11.)

Kox Haspamue [Iposepsiembie
WHIAKATOPBI ConeprxaHue padoThI
paboTbl paboTsl .
KOMITETeHIIU I
P1 Jlaboparopnas YK-6.1-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-6.1-B1 1. JlaTh onpeneneHue MOHATHIO IeKTpoin3. [IpaBuia BeiOOpa
pabota Ne 2 MIPOIIECCOB Ha Ka-TOJIE U aHOJIE B DJIEKTPOJIN3E 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
Koppo3susi.
P3 JlaboparopHas YK-6.1-B1 YeM 0OBSCHSETCS, UTO Cepa, CEJICH, TSJUTYp MPOSBISIIOT
paborta Ne 3 0oJee BEIpaKCHHBIE HEMETATMUECKIE CBOWCTBA, €M JIEMEHTHI
CBoiicTBa cephl U ee MOATPYIIIBI a30Ta, HO MEHEE BhIpa-KEHHBIE 110 CPABHEHHIO C
COEMHEHUH rajioreHamu? 2. Kak n3mMensiercsi BOCCTaHOBUTENIbHAS

CIOCOOHOCTH XAITBKOTEHOBOIOPOIOB B psyay: 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-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
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

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 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
3aJaHus JUIS CTY/ICHTOB-
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,
Xumudeckast TEpMOJIMHAMHUKA! http://elibrary.misis.ru; www.nf.misis.ru
JlaGopaTopHBIif TPaKTHKYM
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 IlepeueHs MporpaMMHOro obecneveHus
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. IlepeyeHb MHPOPMALMOHHBIX CIIPABOYHBIX CHCTEM U NPodecCHOHAILHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYUEHUE
Ayn. | Ha3nauenue OcHamienue

133 VYueOHas  aymuropust i1 3aHATHH | KoMmuekt yaeOHoH Mebenn Ha 56 MecT I 0Oydaromuxcs,
JIEKIIMOHHOTO THIIA, MpaKTHYeCKuX | |  cTanMOHApHBIM KOMIBIOTEp AT IIPErnojaBaTels C
3aHATUI BBIXOZIOM B HHTEPHET, MPOEKTOpP, KpaH HACTCHHBIH, JOCKa

aymutopHas MenoBas, BeO kamepa Logitech, xoxoHkw,
nuneH3noHHele  mporpamMmel - MS  Office, MS  Teams,
arTuBupyc Dr.Web.

134 Vuebnas  aymuropmst  uia  3aHATHH | KoMmiekt ydaeOHoi Mebemn Ha 40 MecT 1 oOydaromuxcs,
JIEKIIUOHHOTO THIIA, INpakTUYeCKuX | |  cTauMOHApHBIM KOMIBIOTEp AN IIpernojaBaTels C
3aHATUI BBIXOJIOM B MHTEPHET, MPOCKTOP, SKPaH Ha IITAaTHBE, JOCKa

aymuTtopHas MenoBas, BeO kamepa Logitech, xononkw,
nmuieH3noHHele  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
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

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,
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 00pPa30BaTENBHOTO Mpoliecca SBIsIETCS DISKTPOHHBIN 00pa3oBaTenbHbIi pecypc LMS Canvas. OH noctynen mo
URL anpecy https://Ims.misis.ru/enroll/E8333T u mo3BossieT HCMOIB30BATh CIICIHATIBHBIA KOHTEHT U 2JIEMEHTHI DJIEKTPOHHOTO
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

« 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.




