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

NHbopmauus 0 BAdAeNbLE:

®K1O: Kotosa Jlapnca AHatonbeBHa
[HomkHocTb: OupekTop Gpunmana
Nara nonnncanms: 31 MEfepArbbaAde rocyrapcreeHHoe AaBTOHOMHOE 00pa3oBaTe/ibHOE YUpesKIeHue
YHUKanbHbI MPOrpaMMHbIA KIKOY: BBICIIIEr0 00pa30BaHus

10730ffe6bIedOg iy Aiinb it N REir iCe1enoBaTenbeknii Texnomornyeckuii yansepeutrer «MACHC»

HoBorpouuxui ¢puaual
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Hanpasnenue noaroroBku 13.03.02 DnexTposHEpreTHKa U AIEKTPOTEXHUKA
[Tpodums DIIEKTPOIIPUBO ¥ aBTOMATHKA
Keamuduxanums Bakanasp
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TOCyIapCTBEHHOE aBTOHOMHOE 00pa3oBaTelbHOE yUpEeKASHUE BhICIIEro 00pazoBanus « HalmoHampHbBIN HCCIea0BaTebCKUN
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DNEeKTPONPUBOJ U aBTOMATHKA, yTBepKAeHHOTO YueHbiM coBeToM ®PI'AOY BO HUTY "MUCuC" B coctaBe COOTBETCTBYIOLIEH
OIIOIT BO 30.11.2021, mpoTtokon Ne 35
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13.03.02 DnexTposHepreTuka U 3JIeKTPOTEXHUKA, DIEKTPOIIPUBO U aBTOMATHKA, yTBEpKAeHHOH YueHbiM coBeroM PI'AOY BO
HUTY "MUCuC" 30.11.2021, mpotokon Ne 35

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

[Iporoxon ot 24.06.2021 ., Nel 1

PyxoBoaurens noapasnenenus .A. ['toHTep



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 BayKHEHIIIMX CBOKMCTBAX BCIIIECTB 1 3aKOHOMEPHOCTAX UX U3MCHCHUSA B 3aBUCUMOCTH OT ITOJIOKEHUA COCTABIAIOIINX
OJICMCHTOB B Hepno;mqecxoﬁ CUCTEME,

1.5 | - o mpupoae XMMHUYECKUX PeaKkluil, IPOTEKAOMHUX IPHU MOTyUeHUH, 00pabOoTKe U IPUMEHEHUH MaTepHAaIIOB.

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

bnok OII: B1.0

21

TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.2

JucuumiamHbl (MOIYJIN) H MPAKTHKH, JUIsl KOTOPBIX 0CBOEHHE TaAHHON THCHUTIIAHBI (MOAY/Is)) HEOOXO0THMO KaK

npeIiecTBYoIIee:

2.2.1

[IpuknanHas MmexaHuka

222

TeopeTnuecknue OCHOBBI 3JIEKTPOTEXHUKU

223

Teopus BeposTHOCTEN U MaTeMaTH4ecKasi CTaTUCTHKA

224

IMoaroroBka k mpoueaype 3alUThl U 3al{UTa BEITYCKHON KBaNH(UKALMOHHOH PabOThI

3. PE3YJIBTATBI OBYUYEHUMAA IO JUCITUITJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA

KOMIIETEHIIUSAMHA

4. CTPYKTYPA U COJAEPKAHUE

Kog
3aHATHSA

HaumeHoBaHMe pa3iesioB U
TEeM /BHMJ 3aHATHS/

Cemectp
/ Kype

Yacos | ®opmupyembie
HHIMKATOPBI

KOMIIeTeHIH

Jluteparypa
H L
pecypcsl

Ilpumeuyanne

KM

Boinoan
sieMble
padoTsI

Pa3nen 1. BBenenne.
OcHOBHBIE 3aKOHBI H
MOHATHS XUMHH

1.1

Xumus, Kak pazaen
€CTECTBO3HAHMS. 3HaUCHUE
XUMHHU KaK HAy9HOH OCHOBBI
MaTepHaJOBeICHHSL.
OCHOBHBIE TOHATHUS XUMHUHU:
aTOM, MOJICKYJIa, HOH, MOJIb,
aTOMHAsI MOJIEKYJISIpHAST
Macca, CIroco0bI HX
onpezeneHus. OCHOBHbIC
3aKOHBI XUMHH: 3aKOH
COXpaHEeHHUsI MacChl, KaK
OCHOBa MaTepUAIBLHOTO
OajaHca TEXHOJIOTHYECKOTO
mporiecca, 3aKoH
IIOCTOSHCTBA COCTaBa
BEILIECTB, 3aKOH
SKBUBAJICHTOB, 3aKOH
Asoranpo. /Jlex/

JI1.1J12.1
2.2
01 52 53

1.2

CBolicTBa OCHOBHBIX KJIACCOB
coenrHeHui. /J1ab/

JI1.2J13.1
J3.3
01 52 53

1.3

CaMOCTOSTENBHOE U3YUEHHE
y4aebHoro Matepuana 8 LMS
Canvas: Vcropus pa3BUTHS
xumun /Cp/

J1.2
012233

1.4

CaMOoCTOSITeNIbHOE U3YUCHUE
y4aebHoro Matepuana 8 LMS
Canvas: ATOMHO-
MoJieKyIsipHoe yaenue /Cp/

J1.2
30132 33




1.5

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:3aKOH ITOCTOSTHCTBA
coctaBa. CocraBieHue
(hopmyn OMHAPHBIX
coeauneHuii /Cp/

10

1.2
0132 53

1.6

CaMOCTOSTEIIEHOE U3YICHHEC
y4aebHoro Matepuana B LMS
Canvas:CocTtaBiieHue
(hopMyI THAPOKCHIOB U
coneii /Cp/

J1.1
01 52 53

1.7

CaMOCTOSTENBHOE U3YUEHHE
yde6HOro Matepuana 8 LMS
Canvas:[Ipumenenne
3aKOHOB ABOTaJIpoO U Ia30BbIX
3aKOHOB JJIS PEIICHHS
xuMmuyeckux 3aaa4d /Cp/

J1.1
30132 33

Pasnen 2. Ctpoenue
BelllecTBA.

2.1

Crpoenue atoma. KBaHTOBBIE
quciia. ATOMHBIE OpOUTAIIH.
[punuun [ayns. Ilpasuno
XyHI1a ¥ TTIOPSIIOK
3aII0JTHEHUS AaTOMHBIX
op6uraneii. [TpuHun
HauMEHbILIEH SHEepIUu.
[Tepuoanueckuit 3aKoH U
[lepuoauueckas cucrema
XUMUYECKUX JJIEMEHTOB B
CBETE TEOPUH CTPOCHUS
aToma /JIex/

JI1.2712.1
3013233

2.2

Xumuyeckas CBA3b.
CTpoeHHe MOJIEKYI.
IMpuauHBl 00pazoBaHUs
xuMu4eckoi cessu. [pupona
XUMHUUYECKOH CBS3U.
Morekyna Bogopoia 1
METOJIBI ¢ onrcaHust. MeTox
BC u rubpunm3anus
opburaneit /Jlex/

2.2
0103233

23

CaMocCTOsITeTbHOE U3yUCHUE
yueOHOro Marepuana B LMS
Canvas:D1eKTpOHHbIE
(hOpMYIIBI DIIEMEHTOB.
XapaKkTepHuCTHKa 3JIEMCHTa
o hopmyie /Cp/

J1.1
JI1.2J12.1
J2.2
3013233

2.4

CaMOCTOSTENIBHOE U3YUEHHE
y4aebHoro Matepuana 8 LMS
Canvas:3aBUCHMOCTH
nonoxenus B [II1C ot
ctpoerus aroma /Cp/

JI1.1J12.1
2.2
013253

2.5

CamocTosITenbHOE U3yICHUE
yueOHoro Marepuana B LMS
Canvas:Ilepnoanueckoe
W3MEHEHHUE CBOMCTB BEILIECTB
B 3aBUCHMOCTH OT
nonoxenus B [1C /Cp/

10

J1.1
JI1.2J12.2
0152 53

2.6

CamocTosITeNTbHOE U3yUeHUE
y4aebHOTO MaTepuana B LMS
Canvas:BaneHTHOCTb.
Kosanentnas cBsi3b /Cp/

JI1.1J12.1
J2.2
013233

2.7

CamocTosITenbHOE H3YYeHHEe
ydebHoro Matepuana B LMS
Canvas:Merammnueckas
cBs13b /Cp/

J1.1
JI1.2J12.2
30132 33




Pa3nen 3. OKuCJIUTEIBLHO-
BOCCTAHOBHUTEJIbHbIE
npouecchbl

3.1

OKHUCIUTENBHO-
BOCCTaHOBHUTEIIbHBIC
peakuny. Y paBHEHUS
aNeKTpoHHOTO Oamanca. /IIp/

JI1.1J12.2
013233

32

CamocTosTensHOe H3ydeHNe
y4aebHOro Matepuana 8 LMS
Canvas: AHanu3
OKHCITUTETBHO-
BOCCTaHOBUTEIBHOI
cnocobHocTu atroma /Cp/

J1.1
30132233

33

CaMocTOoATeIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas: Tunuunsie
okucnurenu. Hemerasmibl.
Kucnotsr. /Cp/

1.2
01352 53

34

CaMocTosITeNnbHOE N3YUeHHE
ydebHoro Matepuana B LMS
Canvas:OKuCIHTETbHEIE
CBOIICTBa XpOMAaToOB,
JUXPOMATOB, A30THOH
kucioTsl. /Cp/

J1.2
01 52 53

3.5

CaMOCTOATENIBHOE U3YUEHHE
yueOHoOro Marepuana B LMS
Canvas: Tunuunsie
BOCCTaHOBHUTEIH. MeTabl,
cynsduasl, HUTpuUasL. /Cp/

J1.2
013233

3.6

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:BoccTanoBuTenbHbie
cBOiicTBa rasloreHu0B. /Cp/

1.2
0152 53

3.7

CamocTosTensHOe H3yUeHUE
yuebHoro marepuasia B LMS
Canvas:OKHUCIUTETBHO-
BOCCTAHOBUTEbHAS
IBOMCTBEHHOCTL. Peakuiun
JICIIPOTIOPIIMOHUPOBAHHUS. /
Cp/

JI1.2J13.1
013253

Pasnea 4. Dnekrpoxumus

4.1

CaMOCTOSTENIBHOE U3YUEHHE
y4aebHoro Matepuana 8 LMS
Canvas:OCHOBBI
ANEKTPOXUMHIECCKUX
npoueccoB. ['anbBaHnuecKuit
anexkMHT /Cp/

012233

4.2

CaMocCTOsITeTbHOE U3yUCHUE
yueOHOro Marepuana B LMS
Canvas:DneKTposn3 Kak
METOA MOJYUCHHUS U
padUHIPOBaHUS METAIJIOB.
Pacuer maccel 1 06beMa
HIPOIYKTOB uteKTponu3a. /Cp/

0152 353

43

ONeKTpoan3 B pacTBOPAX
3JIEKTPOJIUTOB.
INanbpBaHuyUeCKUE MPOLECCHIL.
Kopposust. /J1a6/

J3.3
013253

Pazgen S. PacTBopsl

5.1

CsoiictBa pactBopos. /ITp/

JI1.2J12.1
2.2
0152 53




52

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:O01m1ue cBOHCTBa
pacTBopoB. PacTBOpbI Kak
MHOT'O KOMITIOHEHTHBIE
cucreMsl. PactBopurens u
pPacTBOPSIEMOE BEIIECTBO.
PacTBOpUMOCTS.
Hacrienssie u
HEHACHIIICHHBIC,
TiepeCHIIEHHbIE,
pa3baBneHHbIE U
KOHILIEHTPUPOBaHHbIE
pacTtBopsl. B3anmopelictBue
PacTBOPEHHOTO BEIIECTBA U
pactBopuTes. /Cp/

1.2
0132 53

53

CamocTosITeNTbHOE U3yUeHUE
y4aebHoro Matepuana B LMS
Canvas:PacTBops!
JIIEKTPOIIUTOB.
DNEKTPONUTHYECKAS
JTUCCOIIMAIINS PACTBOPEHHBIX
BenlecTs. Teopus
ANEKTPOITUTHYCCKON
nuccounanuu. Koncranra u
CTeTeHb JUCCOIHAIIH
€11a00ro JEKTPOIUTA. 3aKOH
pasbasnernus Ocsanbaa. /Cp/

J1.2
01 52 53

54

CamocTosTennbHOe H3ydeHNe
y4aebHOro Matepuana 8 LMS
Canvas:PacTBOpbI CUIIBHBIX
aneKTpoanToB. Kaxymascs
CTEIEeHb JTUCCOLUAIIIH
CHJIBHOT'O DJICKTPOJIUTA.
HonHoe npou3BeaeHne BOABL.
Bonoponusrii u
THIPOKCUIBHBIHN TOKA3aTeNH.
WnnukaTopel. Metoabl
onpexnenenus pH.
ITpounssenenue
pactBopumocTH. OOMEHHbIE
pEaKuuy B pacTBOPax.
I'maponus coneil. Koncranra
U CTETIeHb TUAPOIN3A.
Bybepnsie pactsopsl. /Cp/

J1.2
30132233

Pa3nen 6. O6mme
3aKOHOMEPHOCTH
XHMHYEeCKHX MPOLECCOB.

6.1

CamocTosTenbHOE H3YUCHUE
yueOHoOro Marepuana B LMS
Canvas:OCHOBBI
tepmoxumun. /Cp/

JI1.1J12.1
2.2
0102233

6.2

CaMOCTOATEIBHOE U3YUEHHE
yueOHOro Marepuana B LMS
Canvas:OnpeneneHue
3aBHCHMOCTH CKOPOCTH
peaKIiy OT KOHLEHTPAIUU ’
Temmepartypsl. CMmerieHne
pasHOBecwus. /Cp/

JI1.2J13.1
0132 33

6.3

CaMOCTOSTEIIEHOE U3yICHIE
y4aebHoro Matepuana 8 LMS
Canvas:3axoH ['ecca.
PacuyeTs! TermIoBBIX

s dexToB peakmyid. /Cp/

JI1.2J13.2
0132 33




6.4

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:Bropoe Hagano
TepMoanHaMUKH. [ToHATHE
00 saTponuu. M3menenue
SHTPOIUH NPHU (Pa30BBIX U
XAMHYECKHX
npespamenusx. /Cp/

JI1.2J12.1
0132 53

6.5

CaMocTOoATeIbHOE U3yIeHHE
yueOHOro Marepuana B LMS
Canvas:CaMonpon3BOJIbHOE
IIPOTEKAHUE PEAKLIUN.
Oueprus ['m66ca. Pons
SHTAJIBITUHHOTO U
SHTPONUHHOTO (haKTOPOB B
onpeneieHH HarpaBleHUs
nporiecca. /Cp/

JI1.2J12.1
01352 53

6.6

CamMocTosITenbHOE U3ydeHHE
y4aebHoro Matepuana 8 LMS
Canvas:OCHOBBI XUMUYECKON
kuHeTHKH. CKOpPOCTh
XUMHYECKON peaKiny 1
(haKTOPEI ee OIpe/IeTSIONIHeE.
3aBUCUMOCTH CKOPOCTH
PEaKIiK OT KOHIICHTPAIHN
pearenToB. Kunernueckoe
YpaBHEHHE PEaKIIHH.
IIpaBuno Baut-T'odda.
Koncranra ckopoctu
peakiun. DHeprust
aktuBanuu. Katanus u
karanuzatopsl. /Cp/

JI1.3J12.1
01 52 53

6.7

CamocTosTennbHOe H3ydeHNe
y4ae6HOro Matepuana 8 LMS
Canvas: Xumuyeckoe
paBHOBecue. OOpaTHMBIE U
HEOOpaTHMbIE XUMHUYECKHE
peakuuu. Koncranra
XMMHUYECKOT0 PaBHOBECHUS U
ee CBsI3b ¢ dHeprueit [ mooca.
CMelieHre XUMHYECKOTO
paBHOBECHS IPU U3MEHEHUU
ycnosuid. [Ipunnumn Jle-
[atense. /Cp/

JI1.2J12.1
01 52 53

6.8

/Op/

30132 33

6.9

/3auét/

015253

Pa3gen 7. OcHoBBI
KOOPJAMHALMOHHON XUMUH




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/

0132 53

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/

0152 53

73

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

01 52 53

7.4

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

HectoikocTH. /Cp/

013253

7.5

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

30132 33

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/

0132 53

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/

0132 33

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/

0152 53

8.4

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

0152 53

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/

0132 53




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/

0132 53

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/

013253

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/

0152 53

8.9

CBolicTBa cepsl U ee
coenuueHuit /J1a6/

013233

8.10

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

0152 353

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/

013253




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/

0132 53

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/

013253

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/

013233

8.15

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

01 52 53

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/

30132 33




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/

0132 53

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/

30132 33

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/

01 52 53

9.3

CaoiicTBa s-Merasuios. /J1ad/

01 52 53

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/

01 52 53

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/

0152 53




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/

0132 53

10.4

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

amomuHus. /Cp/

0132 33

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/

013233

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/

0152 53

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/

01 52 53

11.4

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

0132 53

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/

30132 33




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/

0132 53

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/

01 52 53

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/

013233

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/

0103233

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/

0152 353

11.11

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

gyryHa. /Cp/

01 52 53

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/

0132 53

12.2

/Op/

0103233

12.3

/DKk3amen/

0152 353

5. ®OHJI ONEHOYHBIX MATEPHUAJIOB




5.1. Bonnpocsl 11 caMOCTOATEIbHOM NMOATOTOBKH K 3K3aMeHY (3a4€Ty ¢ OLleHKOi)

Bormpocsr k 3k3ameny (YK-1; YK-4; OIIK-2; OIIK-4)

1. Xumus, Kak pas3zien eCTeCTBO3HAHMS. 3HaUEHUE XUMUM KaK HAy4HOM OCHOBBI MaTEpUAIOBECHUS.
OCHOBHBIE TOHATHS XUMUU: aTOM, MOJIEKYIIa, HOH, MOJIb, AaTOMHAsI MOJIEKYJIApPHAs Macca, CIIOCOOBI

ux onpeneneHus. OCHOBHBIE 3aKOHBI XUMHU: 3aKOH COXPAHEHUsS MAcChl, KAk OCHOBA MaTEPUAIIbHOTO

OaaHca TEXHOJIOTMIECKOTO MPOIIecca, 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTB, 3aKOH SKBUBAJICHTOB,

3aK0H ABOrazpo.

2. Crpoenne aroMa. Macca 1 9Heprus B MaTepUalbHOM MHpe. DIEMEHTapHbIE YaCTULIBI U MOJISL.

Macca, 3apsi, CIIFH U APYTHE CBOMCTBA JIEMEHTapHBIX BEHIECTB. SIpO M 2JIeKTPOHHAS 000JI0UKa.
KBanrossie uncna. BonHoBas GpyHKINA U 2JIEKTPOHHAS IIIOTHOCTH B aTOME. ATOMHBIC OpOUTANIH.

[Mpunun [Maynsa. EMxocts anekTpoHHBIX 000m0uek. [IpaBuino XyHaa u OpAI0K 3arl0JTHEHUS

aTOMHBIX opOuTaieil. [TpuHIMI HaMMEeHbIIEH YHEPTUH.

3. CtpoeHue 3JIeKTPOHHBIX 000I04eK aTOMOB 3JieMeHTOB. [ToHsTHe 3 (heKTHBHOTO 3apsiaa sjapa

aToma. [lepHoANYHOCTD CTPOCHHUS IEKTPOHHBIX 000o4eK. [ToTeHnmansl HOHN3aUK U CPOACTBO

K 2JIEKTPOHY aToMa. Paanycsl aTOMOB HOHOB. DIEKTPOOTPULATEIBHOCTh ATOMOB XMMHUECKUX

3JIEMEHTOB.

4. Tlepuoauueckuii 3axoH u [leproanyeckas cucreMa XUMUYECKUX JIEMEHTOB B CBETE TEOPUH

CTPOEHHUS aToMa.

L. Xumudeckast cBsi3b. CtpoeHne Monekyi. [IpuunHbl 00pa3oBaHUsS XMMHUYECKOH CBSI3H.

ITpupona xuMudeckoi cBsi3u. Mosekyna Bogoposaa u MeToasl ee onucanus. Meron BC u

THOpUAN3AINS OpOUTAIICH.

2. BanentHoe cocrosiHue aroma. KoBaneHTHas CBsI3b B MHOTOaTOMHBIX MOJIEKYINax.
JloHOpHO-ak1enTopHOE B3auMoericTie. HanpaBieHHOCTh M HACHIIIAEMOCTh XUMUYECKOH

KOBQJICHTHOM CBS3U.

3. MexmMonekynspHble B3auMOAEHCTBUSA. XUMHUYECKasl CBA3b U TUIBI KpUCTAJUIOB. MoHHas

CBsI3b. B3anMoselicTBHE HOHOB KPUCTANIMYECKON pEIIETKU. DHEPris HOHHOW KPUCTAIIIMYECKON

PELIETKHY, BIUSHUE Pa3MEpOB U 3apsiioB HOHOB. Cuibl Ban-nep-Baanbca. OpuenTannonsoe,

MHIYKLAOHHOE U JUCIIEPCUOHHOE MEXKMOJIEKY/ISIPHOE B3aUMOACHCTBUE.

4. OCHOBBI XUMHUYECKOH TEPMOJHMHAMUKU. DHEPreTUYECKHE XapaKTEPUCTUKH XUMHUYECKUX peakuuil.
ITepBoe Hagano TepMoauHaMuKy. [IpeBpamieHue sHepruy U paboTH B XUMHYECKUX TPOIECCax.

Tepmoxumust. 3akoH ['ecca. Pacders! TermioBbIx 3()(HEKTOB peakiuii.

5. Bropoe Hauano tepmoauHamuku. [lonarue o6 suTponuu. M3mMeHeHne SHTpONHH IpU (Pa30BbIX

¥ XUMHYECKUX TpeBpanieHnsx. CaMorpon3BoIbHOE IPOTeKaHue peakuuii. Dueprus ['mo6ca. Pons
SHTAJIBIIAIHOTO M SHTPOIHUIHOTO ()aKTOPOB B ONPEeTICHIH HAIIPABIICHUS ITpOIIecca.

6. OCHOBBI XUMHUYECKOH KHHETHKH. CKOPOCTh XMMHUYECKOH PEakIHU U (PaKTOPHI e ONPEAENISIOImue.
3aBUCHMOCTb CKOPOCTH PEaKIMK OT KOHLIEHTPAIUK peareHToB. KuneTndyeckoe ypaBHEHUE peaKIUu.

IMpasuno BarT-T'odda. KorcranTa ckopocty peakiun. DHeprust akTHBanuy. Katainms n KaTalrn3aTopsl.

7. Xummgeckoe paBHOBecue. OOpaTnmble M HeOOpaTHMBIE XMMUYECKHe peaknuu. KoHcranTa
XUMHUYECKOTO PaBHOBECHS U €e CBA3b ¢ dHepruel [ 'nboca. CMmelieHne XUMU4eCKOro paBHOBECHS

npu u3MeHennu ycioBuid. [Ipunnun Jle-1llaTense.

8. OOmmpe cBoOHCTBa pacTBOPOB. PacTBOPHI Kak MHOTO KOMITOHEHTHBIE CHCTEMEL. PacTBOpHTENH

U pacTBOpsieMoe BeulecTBO. PacTtBopumocTs. HachlllieHHbIE U HEHACHIILIEHHBIE, IEPECHILICHHBIE,
pa30aBlIeHHBIE U KOHLIIEHTPUPOBAHHBIE PACTBOPHI. B3aumoneiicTBre pacTBOPEHHOTO BELIECTBA U
pacTBOPUTEIISL..

9. PacTBOpbI HedneKTpoIUTOB. 3akoHbl Payns. JlaBneHue U cOCTaB Mapa HaJl pacTBOPOM.
Kpucramnusanus u kunesue pactsopa. Kprockonus u 30y/LUIHOCKOIHSL.

10. PacTBopBI 271€KTPOAUTOB. DAEKTPOIUTUYECKAs AUCCOLMAIMS PACTBOPEHHBIX BEIIECTB.

TeopHs dIEKTPOTUTHIECKOH Tuccorai. KoHncranTa n cTeneHb ANCCONMAINH C1aboTo AIIEKTPOIINTA.
3akoH pa36asnenus: OcBajiba.

1. PacTBOpBI CUIIBHBIX 371E€KTPOIUTOB. Kaxylascs creneHb QUCCOLMAIMU CHUIIBHOTO AIIEKTPONIUTA.
AKTHBHOCTP U K03 urmenT akTuBHOCTH. MlOHHOE TIpon3BeIeHre BOABL. BonopoHsrii n

TUIPOKCUIIbHBIN NoKa3aTenu. HAUKaTOpBL.

12. OKHUCIUTETPHO-BOCCTAHOBUTENBHBIE MPOIIECCHI, KaK PEeakIMK IMepeHoca dMeKTpoHa. OKuciuTeny,
BOCCTaHOBUTENHU. THITbI OKUCITHTENLHO-BOCCTAHOBUTENBHBIX peakuuil. KonndecTBeHHbIE XapaKTEPUCTUKU OKUCIUTEIBHO-
BOCCTaHOBUTEJIBHBIX IIPOLIECCOB.

13. DJEeKTPOJHbIE MOTEHIMAIbBl METAIUIOB. [ anbBaHWYECKUH dIIeMeHT. BOZOpOAHBIN 3JEKTPO/I.
YpaBHeHHe DpHCTa. DNEKTPOIN3 PACTBOPOB U PACIIIABOB. DIEKTPOIUTHYECKOE MOTydEHHE METAIIOB.
DJEKTPOXUMHUYECKAsT KOPPO3HsI METAIIIOB.

14. XapakTepuCTHKa KOOPAUHAIOHHBIX COSIUHEHNH, HX MONTydeHHs, Kinaccupukanus. KommiexkcoobpazoBarens u
nurasel. PaBHoBecHs B pacTBOpax KOOpAMHALMOHHBIX coenHeHni. HoMeHkiaTypa KoopAMHAIIMOHHBIX COEAMHEHUH.
Xumndeckas CBsI3b B KOMIUIEKCHBIX COETUHEHUAX. [IprMeHeHne KOOpJMHALIMOHHBIX COEJUHEHNUIT B HayKe U TEXHHKE.

15. Bopopon. TTonoxxeHne B MEPHOANICSCKON CUCTEME, METOMBI MOTyIeHUs, PU3NUECKIEC U XUMHUYECKHE CBOWCTBA,
MpUMEHEHUE BOJIOPOIa.
16. Tanorensl. O0IIas XapaKTePUCTHKA, MMOMyYCHUE, (PU3NYCCKHE M XUMUYECKHe cBoiicTBa. CoeIMHEHHE TalOTeHOB C

BOAOPOAOM, ITOJTYYCHHE, cBoticTBa. COeTUHEHUS TaJIOTCHOB C KHCIIOPOAOM. HpI/IMCHeHI/Ie TaJIOrCHOB.




17. Kucnopoa. Cepa. Obmias xapakTepucTHKa, CIIOCOOBI MOTydeHHs1, (pH3UIecKie U XUMHYeckue cBoicTa. O30H, €ro
HoNy4deHHe, CTPOEHHE MOJIEKYII, CBOMCTBa U mpuMeHeHue. Boga. @usuyeckue cBoiicta. Ilepokcu Bogopoaa, CTpOeHuUE,
MOJTy4deHHe, CBOHCTBa, mpuMeHeHne. CoeiHeHNe Cephl ¢ BOIOPOI0M, KuciopoaoM. [IpuMeHeHne cephl 1 ee COeANHEHHH.

18. A3oT. ®ocdop. Obmas xapakTepruCcTUKa, CIIOCOObI MOMy4eHHsI, QU3NIECKUE U XUMIUecKe cBoHCTBa. COeMHEHHS a30Ta C
BOJIOPOJIOM, CIIOCOOBI MONydeHHs, PU3NUECKUE U XUMHUYeckre cBoicTBa. CoennHeHue a3oTa ¢ kuciaopogom. Conu
KHCIIOPOA0COEPXKAIINX KUCIIOT a30Ta. [IprMeHenne a3ora u ero coeannennii. Bonoponusie coenunenust pocdopa. Kucnopoansie
coequnenns pochopa. Pochatsl. [Ipumenenne Gocdopa u ero coenuHeHNUH.

19.  VYruepon. O6mias xapakTepHCTHKA, HAXOXKACHNUE B IpHpoe. AmnoTpornHsle Moaudukanun. CrocoOs! MoTydeHus,
(u3nUecKkne 1 XMMHUYECKUE CBOWCTBA. BoiopoiHbIe COeIMHEHNS, KUCIIOPOIHbBIE COEIMHEHUS, KUCJIOPOIOCOACPIKAIINE KUCIOTHI U
ux conu. [IpuMeHeHme yrirepoaa 1 ero COeANHEHHH.

20.  s-metamns! [ u I rpynm. TTomoxeHne B IepHOANYECKOI CHCTeMe, 00IIast XapaKTEePHCTHKA, METOABI oTydeHus. Dusndeckue
U XUMHUUecKHe cBoHcTBa. OKCHBI, THAPOKCUIBL, UX KIaccH(UKaIys, CocoObl MoTydeHus U cBoicTa. [IpumeHeHue.

21. p-metamiel 11, IV rpynmn. OOrmias xapakTepucTHKa 3JIeMeHToB. HaxoxaeHne B MPUPOJE, CIIOCOObI MOTyIEHHS,
(u3mueckne u XMMHUeckne cBoiicTea. [IpumeHenme.

22. d - meramnel. IV u V rpynn. OOmas xapakTepucTuKa 3JI€MEHTOB, HaXO0X/CHUE B MpHUpoAe U monydeHne. OKCUIBL,
ruapoxcuasl. IIpumenenue.

23. d - metamuter VI, VII rpymm. O0miast XapakTeprcTHKa 3JIEMEHTOB, HaXOKICHHUE B MPHUPOJE U morydeHue. OKCHIBI,
runpokcuasl. [Ipumenenue.

24, Meramnsl cemeiicTBa xene3a, aTHHbl O0Ias XapakTeprUCTUKa dJIEMEHTOB, HAXOX/IEHHE B TIPUPOJIE U MOTyYCHHUE.
YyryH u cranbs. OKCHbI, THAPOKCHUIBI, COEAMHEHHUS METAIIOB CEMENCTBA JKene3a, IaTuHel. IIpuMenenue.

25. IMoarpynma meau. O6mas XxapakTepHCTHKA 3JIEMEHTOB, HaXOXKACHHE B MpUpoe U moxydeHne. OKCHIBI, THAPOKCHIHI.
[IpumeHeHUE IEMEHTOB TOATPYIITB MEAN.

26. IMoarpynna nuHka. OOmmas XapakKTepUCTHKa 3JIEMEHTOB, HAX0X/JCHHUE B MPHUpoJe U moiydeHue. OKCHIbI, THAPOKCHIBL.
[TpumeHeHNEe 3JIEMEHTOB IO PYIIIBI INHKA.

27. JlanTanunel. AktHHAABL. OOmas XapakTepUCTHKA 3JIEMEHTOB, HAXOXACHHE B IpHpoje U nomydeHne. OKCHbI,

ruapoxcuasl. [Ipumenenue.




5.2. Ilepeuyennb padoT, BLIMOJIHAEMBIX 10 JUCHUILIHHE (Moay 10, npakTuke, HUP) - 3cce, pedepaTsl, NpakTHYECKHE U
pacyeTHo-rpaduyeckue padoThl, KYPCOBbIE PAGOTHI, NPOEKTHI U JAP.

KonTpomnbueie pabotsl Nel 1 No2 BeimonHstoTCs 3a 1 1 2 ceMecTp, ABIAIOTCA IOITYCKOM K C/1aue 3a4eTa U dK3aMeHa.
Konrponsras padora Ne 1(VK-1; VK-4; OIIK-2; OIIK-4) 3a 1 cemecTp BEITOTHSACTCSA Ha COHOBE METOANYECKUX yKa3aHHH.
Kaxnplil CTyZeHT BBINOTHSET BapuUaHT 3aJaHuil, 0003HAYECHHBIH AByMs TOCIETHUMH IH(paMH HOMepa 3a4eTHOU
KHIDKKH (1mdpa).
BapuaHTBI KOHTPONBHBIX 3aaHAH MpUBEAeHB B ydeOHOM m3manmu lllmmanoBna M.JI. Xumusa. Merogmyeckne
yKa3aHus, IporpaMmMa, pellieHHe TUIIOBBIX 33134 U KOHTPOJIbHBIE 3a1aHus Ul CTYI€HTOB-3a04HUKOB. — M.: Belcias mxona, 2003.

Xumus - 1 KoHTpoOsIBHAs paboTta
KonTtponsras padora Nel BKiTfouaeT mecTHaANATh 3aJaHUIl N3 COOTBETCTBYIOIIETO BAPHAHTA.
3amanue 1 — OCHOBHBIE 3aKOHBI U MOHATHUS XUMHH - NeNe 1-20.
3ananue 2 — Ctpoenue aroma- NeNe 21-40.
3ananue 3 — [lepuoanueckas cucrema 3reMeHToB - NoNe 41-60.
3amanne 4 — Xumudeckas cBsa3b - NeNe 61-80.
3aganue 5 — DHepreTrka XMMUUIeckux mpoieccos - NeNe 81-100.
3ananue 6 — Xumudeckoe cpoactso - NeNe 101-120.
3ananue 7 — XuMudeckas KHHeTHKa U paBHOBecue - NeNo 121-140.
3aganue 8 — CrocoObl BeIpaXkeHHsI KOHIIGHTpaLuH pacTBopoB - NeNe 141-160.
3ananue 9 — CpoticTBa pacTBopoB - NeNe 161-180.
3ananue 10 — MoHHO-MONEKYIsApHBIC peakiun ooMena - NeNe 181-200.
3ananue 11 — 'uaponus coneit - NeNe 201-220.
3aganue 12 — OKUCAUTENEHO-BOCCTAHOBUTENbHBIE peakiuu - NeNe221-240.
3ananue 13 — Onekrpoansie noreHuansl 1 DJJC - NoNe 241-260.
3ananue 14 — Onexrponus - NeNe 261-280.
3aganue 15 — Kopposus metamnos - NeNe 281-300.
3amanue 16 — Kommaekcusle coequaennst — NeNe 301-320.

W3zydenne Kypca cieqyeT HAUMHATH C IPOPAOOTKH TEOPETHIECKOT0 MaTepraa 1o HHGpOPMAIMOHHEIM HCTOYHUKAM: KOHCIIEKTHI
JIeKIMH, yueOHUK (B KauecTBE OCHOBHOTO peKkoMeH10BaHO yueOHoe nocobue H.I' KopkykoBa «OO11as u HeopraHuuecKast XUMUsD) -
M.::MUCHC-UH®DPA-M, 2004).

1. IlepBas tema «OCHOBHBIE 3aKOHBI U TOHATUSA XuMum». U3yunte 1.1, §§ 1.1-1.4 u ycBoiiTe OCHOBHBIE MOHITHS —
aToM, MOJICKYJIa, HOH, MOJIb, 9KBHBAJICHT, a0COIIOTHAS U OTHOCUTENbHASI aTOMHAs Macca, aDCONIOTHAs 1 OTHOCHTEIbHAS
MOJIEKYJISIpHAsi Macca, MOJIIPHAs Macca; OCHOBHBIE CTEXHOMETPUYECKHE 3aKOHBI XUMUH — 3aKOH COXPAaHEHUs MacChl, 3aKOH
TIOCTOSTHCTBA COCTaBa BEIECTBA, 3aKOH ABOTaIpO, 3aKOH SKBUBAJICHTOB. O3HAKOMBTECH C PEIICHNEM THIIOBBIX 33/1a4 10 TaHHOU
TeMe B 3aKII04YeHHe II1.1 U B mpuMepax Meroauueckux ykasanuit (ctp. 15-19) u mocie 3Toro npucTymaiTe K BEIOIHEHHUIO
nepBoro 3afganus K.p. (NeNe 1-20).

2. «Ctpoenue atoma u [lepumoguyeckast cucreMa XUMHUYECKUX AJIEMEHTOBY» - TUI.7, §§ 7.1-7.5. 3yunre KBaHTOBO-
MEXaHHYECKYIO MOJIENTb aTOMa, 3JICKTPOHHOE CTPOCHHUE aTOMAa, KBAaHTOBBIC YHCNIA, YSCHUTE IPHHIIUITHI 3aIT0JTHEHHS aTOMHBIX
opOuTaeii anekTpoHaMu (IPUHIUI HAaUMEHbIeH 3Heprun, npuHIwn Ilaynu, npasuno I'yaaa, npasuio KizeukoBckoro).
Omnpenenure NPUUUHBI NEPHOAUIHOCTH CBOMCTB 2JIEMEHTOB (aTOMHBIH paanyc, 3HEPIUs HOHU3AIUH, CPOJCTBO K 3JIEKTPOHY,
ANIEKTPOOTPHUIIATETIHFHOCTE) M YICHUTE CMBICH [leprnoamyeckoro 3akoHa. BHMaTensHo pa3bepure perieHns 3a1aHnii K 11.7, a
Taoke mpuMepsl Meroaudaeckux ykasanuii (ctp. 21-25 u 28-30). BrInmonHuTe KOHTPOJIBHBIE 3a1aHKs 110 JaHHOH Teme (NeNe 21-40
u 41-60).

3. «XuMunyeckas CBSI3b U CTPOCHHE MOJEKY» - T 8, §§ 8.1-8.3. YscHUTE OCHOBHBIE XapaKTEPUCTHUKU M MEXaHHU3MBbI
00pa3oBaHMs KOBAIECHTHOH, HOHHOM, METAJUTMUECKOH CBs3eil. Pa3bepnTech B CYITHOCTH METOIOB OIMCAHMS XMMHUYECKOH CBSI3M:
MeTo/Ia BaJICHTHBIX CBA3€H U MeToa MOJEKYIIPHBIX opbuTaneit (pa3bop mpumepa 3 , ctp.34 MeToauIecKuX yKa3aHHH ITOMOXKET
Bawm B aTOM). Eciiit TeopeTrueckuii MaTepuall u3y4deH, BBITIOJTHUTE KOHTPOJIbHOE 3aanue (NeNe 62-80).

4. «DHepreTriKka XMMHYECKUX TporeccoBy - L. 2 §§ 2.1-2.4 u «Xumuueckoe cpoactBo» - 1.3, §§ 3.1-3.6. dua
BBITIOJTHEHUS KOHTPOIBHBIX 3amanuit (NeNe 81-100, 101-120) u3yunte oCHOBHBIC HOHSTHS TEPMOANHAMUKH: CHCTEMA U
KJaccu(UKaIHsI CUCTEM, BHYTPEHHSS S9HEPTUsl, SHTAJBIINS, SHTPONHUs, cBoOoAHAs sHeprusa [ ubOca, sHTaNbIus 00pa3oBaHus
XMMHYECKUX COETUHEHHH, CTaHAAPTHOE COCTOsIHUE. TepMOXMMHUUYECKUE PacueThl OCHOBAHbI Ha 3aKoHe ['ecca M CleICTBUSX U3
3aKOHA, TO3TOMY CIISIyeT YSICHHUTB HX CMBICT; OHATH M3MEHEHHE OCHOBHBIX ITapaMeTPOB CHCTEMBI TP XUMHUIECKHIX
HpPEeBPALICHUSX, YCIOBUS CAMOIIPOU3BOIBHOTO IPOTEKAHNS XUMUYECKHUX IIPOLIECCOB.

5. «XuMHUecKas KHHETHKA U paBHOBecuey. M3yunrte rinaBy 4, §§ 4.1-4.5. O3HaKOMbTECh C OCHOBHBIMHU TOJIOKEHHUSIMH H
3aKOHAMH XHUMHYECKON KMHETHKHU. Pa30oepnuTech, 4To HIOHUMAIOT TT0/T CKOPOCTHIO XMMHUYECKOH PEaKInH, 9YeM OIPEACIIeTC s
CKOPOCTBH B TOMOTEHHBIX U TE€TEPOTeHHBIX IpoIieccax. BrIsIcHUTE, KakuM 00pa3oM Ha CKOPOCTh XUMHUIECKON PEaKIIUH BIUSIOT
KOHI[EHTpAIIMS PEearupyoolIuX BelecTB, TeMIepaTypa, KaTalnu3aTop, IPUpoia pearupyoIluX BeIIeCTB U yACHUTE 3aKOH
JeHCTBYIOINX Macc, TpaBuiio Bant-T'odda, Mexanusm neiicTBust katanuszaropa. B pazaene « XuMudeckoe paBHOBECHE» BayKHO
TIOHSATB TIPH3HAKN XHMHYECKOTO PAaBHOBECHS 1 BIHSIHUE (PaKTOPOB, CMEIIAIOIINX PAaBHOBECHE B CTOPOHY IPSIMOH M 00paTHOH
peakuuii, T.e. aeiicreue npunuuna Jle-Ilarense.

6. «OO0ImIHMe cBOWCTBA pacTBOPOB» - T1. 5, §§ 5.1-5.4. Ilpexne, yeM NPUCTYNATh K BBIMOJHEHUIO KOHTPOJBHBIX 33TaHUI
CIIe/lyeT M3Y4HTh TeopeTHdecKuil Mateprai (§§ 5.1-5.2) — mOHATE, YTO Ha3BIBAIOT PACTBOPOM, KaK IMMPOMCXOAUT MpoIece
pacTBOPEHHMS BEIIECTBA, N3yINTH YCIOBHUS (TEMIIEpaTypa, JaBJICHHUE), BIHUAIOIINE Ha POIECC PACTBOPEHHS BEIIECTB, HAXOISAIINXCS
B pa3HOM arperaTHoM cocTossHuu. 3aganus NeNe 141-160 - Ha pacueTbl KOHIIEHTPAK PacTBOPOB. J{iIsl peleHus TaHHbIX 337134
HE0O0XO0ANMO HOHATH, YTO HOHUMAIOT I10J1 KOHLICHTPAIMEH pacTBOpa N KaKUe CIIOCOOBI BHIPAXEHUS! KOHIICHTPALIMU UCTIOJB3YIOT.
Bce ¢hopmMyiel 11 pac4eToB KOHIEHTPAINH TAaHbI B JIEKITUH 110 JaHHOI TeMe. B BBITOITHEHNH 3a1aHAi TOMOTYT IIPHMEPHI
pelIeHns TUIOBBIX 33124 BT 5.




7. NeNe 161-180 — 3amanus no teme «CBoiicTBa pacTBopoBy». M3yunte §§ 5.3-5.4, onpenenute, kakue CBOMCTBA OTHOCST
K 00IIMM (KOJJIMraTUBHBIM) CBOMICTBaM pacTBOPOB U OTYETO OHH 3aBUCSAT; YSICHUTE, B UEM 3aKJIIOUAETCs CMBICI 3aKOHa Payss,
CJIEZICTBUS U3 3aKOHA.

8. «PacTBOpEI AIEKTPOIUTOBY - I 6., §§ 6.1-6.6. IIpexne Bcero, ciuenyeT pa3o0paTh BONPOC O TOM, YTO MOHMMAIOT IIOA
9JIEKTPOIUTHUECKON AUCCOLMANMEH, KaKre BEIeCTBA JUCCOLMUPYIOT Ha HOHBI, KaKylO POJIb BRIMOTHIIOT MOJIEKYIIBI BOJIBI IPU
JFICCOIMAIINH BEIIECTB C HOHHOM, KOBAJICHTHOM MOJIIPHOI CBA3sMHU. TeopeTndeckuii MaTeprall 110 STOH TeMe BKIF0YaeT B cedst
TaKoKe MMOHATHE O CHJIBHOM H CJIA00M 3JIEKTPOIINTE, KOTOPOS OCHOBAHO HA IMMOHATHU CTEIICHN TUCCOIMANIN; IS CI1aboro
3JIEKTPOINUTA IPUMEHUMO TOHATHE KOHCTAHThI UCCOIMAINHY; BaXKHO MOHITH CMBICI 3aKOHA pa3bapneHust OcTBalbaa, KOTOPHIi
MOKa3bIBAET 3aBUCUMOCTb CTEIIEHU AUCCOLHUALNN OT KOHIIEHTPALUH.

BemmonHss koHTposibHBIe 3amanust NeNe 181-200, HE0OXOAMMO HCIOIB30BATh TAOIHUIYy PACTBOPUMOCTH, KOTOpas
MOMOKEeT IIPU HATIMCAaHUH YPaBHEHUH peaknuii HOHHOTO oOMeHa.

9. 3amanus NeNe 201-220 nHa ruaponus coneid. Ilpexxae Bcero, HEOOXOIUMO MOHATH CMBICI TUAPOJIH3a, ONPEACTUTD
COJIH, KOTOPBIE CIIOCOOHBI TIO/IBEPTaThCs THAPOIIN3Y, HOHATH, KaK UIET THIPOJH3 [0 KAaTHOHY M aHWOHY. [1pn Hanmcanuu
YpaBHEHU I'MpoIIn3a ClIeAyeT IOMHUTb, YTO FHIPOJIN3 MHOT03apsIHbIX KATHOHOB U AHUOHOB IIPOTEKAET CTYIICHYAaTO U B
OCHOBHOM I10 TIEPBOH CTyMEeHHU. A Tak KaK T'HPOIHN3 Mpolecc 0OpaTUMBIH, MOXKHO CMEIIAaTh PABHOBECUE B CTOPOHY MPSAMOIl nin
0o0paTHOMN peakIiy, UCTIONb3Ys pa3anuHble yciaoBus (cM. npuniun Jle-Illarense).

10. «OKHCTUTENBEHO-BOCCTAHOBUTENBHBIE peakuum» - T11.9, §§ 9.1-9.6. OcHOBHOE TIOHSTHE B JAHHOH TeMe — «CTENeHb
OKHCIICHUS», €€ U3MEHEHHE B PE3yNbTaTe OKHCIUTEIbHO-BOCCTAHOBUTEIBHOM PEAKLIUU Y OKUCIUTENS, Y BOCCTaHOBUTEN. [lis
COCTaBJICHHS yPaBHEHUI OKHCIUTEIbHO-BOCCTAHOBUTENBHBIX PEAKIIUN YCBOUTH METO/I JIEKTPOHHOTO OajlaHca, ¢ HOMOLIBIO
KOTOPOTO MOAOUPAIOT KO3 (PHUINCHTH B TAKHX YPaBHCHHSIX.

KonTponsnsle 3aganus NeNe 221-240 noMoryT B yCBOEHUH JAHHOU TEMBI.

11. Paznmen «D7eKTPOXUMUS» COCTOUT M3 3 YacTell — ralbBaHMYECKUN DIIEMEHT, JIEKTPOJIN3 U KOPPO3HSI METAJIIOB.

CraHJapTHBIC JEKTPOIHBIC MTOTECHIIUAIBI, YCTPOHCTBO U paboTa rajJbBaHHMYECKOrO 3JEMEHTa PaCCMaTPHBAIOTCS B IL11,
§§ 11.1-11.4. Xumuueckue npoueccel, MPOTEKAIOLIIE MPH 3apAIKe U pa3psaaKe aKKyMyJsTopa MpeajiaraeTcss u3y4uThb B 1138 §

38.4 yaeObuuka I'muaxa H.JI. O6mast xumus. — M.: UaTterpan-Ilpecc, 2006. Konrponsasie 3aganus NeNe 241-260 BBEITOTHAIOTCS C
MPUMEHEHUEM TaOJIUIbl CTAHAAPTHBIX 3JIEKTPOJHBIX OTEHLIUAIOB METAJIIIOB.

Teopernuecknii MaTepHal MO TeMe «INEKTPOIHN3» paccMaTpuBaeTcs B ydeOHnke «O6mas xumus» [muaka HJL 9 §
9.5-9.7. Ilpu ero n3y4eHnu 0OpaTUTH BHUMaHHE Ha MPOIIECCHl BOCCTAHOBIICHHS, TIPOTEKAIOIINE Ha KaTOE U OKUCIICHHS — Ha aHOJIE,
IIOHSATh, BOCCTAHOBJICHUE KAKUX OKUCIIUTENEH IIPOTEKAET JIerye Ha KaTOAE U KaKKe BELLECTBA Pa3psKAOTCs JIerde Ha aHoAe.
[Tpumeps! pacyeTHBIX 3aJau C peLIeHUsIMU ITpUBeAeHbl B MeToauueckux ykazanusax (Ilumanosuy M.J1.). PacueTsl no 3akoHam
®apazies ¥ MPOLECCH IIPU IEKTPOIU3E PACTBOPOB JIEKTPOIUTOB BKIIIOYEHBI B KOHTpOJIbHBIE 3a1aHust NeNe 261-280.

NeNe 281-300 BKIIOUAOT 3aJaHUS IO KOPPO3UHU MeTayumoB. Pa3bupas manayro temy (o111, § 11.2 u ygebnuk «Oo0mas
xumus» [munaka H.JL, .38 § 38.5), oOpatuTe BHUMaHue Ha BUBI KOPPO3UH, 0COOEHHO MOAPOOHO U3YUUTE MPOLIECCHI
JNEKTPOXUMHYECKON KOPPO3UH B KUCIIOH cpesie U B aTMocdepe.

12. «Kommnekcusle coequaenus» 1. 12, §§ 12.1-12.6. Ilpexxne yem BBINOIHATH KOHTpOJbHBIE 3amanus NeNe 301-320,
HE0OXOIUMO MO3HAKOMUTECS C OCHOBHBIMH MOJI0XKEHUSMH KOOPANHALIMOHHON TEOPHH, MTOHATH U3 YETO COCTOAT KOMITIEKCHEIE
COCIMHEHHS, YeM OPEIeNSeTCsl KOOPAHMHAIMOHHOE YHCII0, KAKHE YaCTHUIIBI SBISIOTCS KOMIUICKCOOOPa30BaTeIIsIMH, KAKHE —
JIUraHzaMH.

[Tpu BBIOTHEHUN KOHTPOJBHBIX PabOT HEOOXOAUMO COOJIIOATD CleAyIoUIe TpeOOBaHUs:

L. Ha TuTynbHOM 1HCTE HYXHO yKa3aThb HOMEp KOHTPOJbHOW pabOThl, HANMEHOBAHHUE NUCLIUILIMHBI, (aMHINIO U
MHHIHAJBI CTYICHTa, HOMEp TPYIIIEI, HOMep BapHaHTa, (JaMHIINIO W HHUIHAJIB! PEIIeH3CHTA.

2. KonTponpHyo paboTy ciiefyeT BBIIOIHATh aKKypaTHO, OCTaBISASA MOJS AT 3aMEYaHHH PEleH3eHTa pa3MepoM 5 CM.
3. VYcioBue 3a1a41 NEPENHCHIBATD IIOIHOCTHIO.

4. Ipu pemennn 3amad ucnonb3yeMble (GOPMYIIBI TOIDKHBI COMPOBOXKIATHCS HMOSCHEHUSAMH, B MOSCHEHUAX HEOOXOIMMO
yKa3aTh T€ OCHOBHBIE 3aKOHBI M ()OPMYIIBI, Ha KOTOPBIX Oa3upyeTcs peleHne JaHHOH 3a1a4y, IPUBOJUTE BEIBOX (OPMYIL.

5. C 4UCIOBBIMH 3HAUCHUSIMU YKa3bIBAIOTCS €AMHHIIBI U3MEPEHHUS.

6. KoHCTaHTBI BEIMYMH U APYrHe CHpPaBOYHbIC JAHHBIC BBIOMPAIOTCS M3 TAOMIHMII.

KonTponbnas padorta Ne 2 (VK-1; YK-4; OIIK-2; OIIK-4) BbINONHSETCS N0 OT/ICIBHOMY 33JJaHHIO M BKJIFOUAET B C€0s IPOBEPKY
3HAHUH 110 XMMHUH 3JICMEHTOB H OOIICH XUMHU.

XuMHS 37I€MEHTOB U3y4aeTcs 1o 00IeMy MJIaHy: CTPOEHHE aTOMOB 3JIEMEHTOB OJHOM MOATPYIIIHI (CXOJCTBO U pa3InyKe) B
3aBUCHMOCTH OT MOJIOKEHHS JIEMEHTOB B EPHOIUUECKOM CHCTEME, HAX0XKIECHHE B IPUPOJIE, MTOTyYeHNE, TPUMEHEHHE, CBOMCTBA.
Baxmweiimme coennHeHUS (OKCHIIBI, THAPOKCHABI), NX KUCIOTHO-OCHOBHEIE M OKHCIIHTEIHHO-BOCCTAHOBUTEIILHBIE CBOMCTBA.

KonTponbnas Ne 2

CBoiicTBa METAJIJIOB U UX COEIUHEHUHN.

1. OnumuTe pacupoCTPaHEHHOCTh B MPUPOJIE dIeMeHTa (TI0 BapHaHTaM), HA30BUTE€ OCHOBHBIE MHHEPAJIbI, pacCCUMTANTE
MAacCOBYIO JIOJIFO DJIEMEHTA B 3TUX MUHEpajax, CeNaiTe BBIBOIBI O CONCPIKAHHUH JIEMEHTA B Pa3IMYHBIX MUHEPATbHBIX IOPOJaX.
No BapuaHTa 3alaHHBIM XUMUYECKUH SJIEMEHT

1 Hatpuii

2 Kamnit

3 Kanbinmit

4 Bapuii

5 AJTIOMHHAN
6 OnoBo




Caunert

Keneso

Huxens
0 Menb

— O 00

2. Hanumure ypaBHEHNST XUMAYECKUX U SJCKTPOXUMUYCCKUX MPOIECCOB, XaPaKTEPU3YIOIIUX CIIOCOOBI MOTYICHHS
3aJJaHHBIX METAJUIOB (II0 BapHAHTAM):
Ne BapuaHnTa 3aJaHHBII MeTaI
Harpuit
Kamuii
Kanbiuii
bapuit
AFOMHHUIT
OnoBo
Caunert
Keneso
Huxens
0 Menb
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3. V3BecTHO, 9YTO MHOTHE METaJUTBI 00Pa3yrOT PsIbl COSAWHECHUI C Pa3HOW CTEIEeHBI0 OKHCIeHMs. /11 3aqaHHOTO MeTauia
(0 BapmaHTaM) HAIUIIATE IEKTPOHHYIO (GOpMYITy aToMa, ONpeIeTTUTE BCe BO3MOXKHBIE CTETIEHH OKHUCIICHHSI, COCTaBbTE (POPMYJIBI
OKCHJIOB ¥ TUAPOKCUIOB B 9TUX CTENEHAX oKucieHus. KakoB xapakTep 9TUX coennHeHUH? Kak n3MEHSI0TCS KUCIOTHO-OCHOBHBIE
CBOMCTBA COEMHEHMI OJTHOTO M TOTO K€ AJIEMEHTA C YBEJIMUCHHUEM CcTeleH! oKucieHusa? IIposiBAsSIOT I 3TH COSUHEHUS
OKHUCIIMTEIHHO-BOCCTAHOBHUTEbHBIE CBOKCcTBA? OTBET MOATBEPANTE YPABHEHUSIMH PEaKIUil.

No BapuaHnTa 3amaHHBIi MeTal

1 Xpom

2 Mapranery

3 Bananuit

4 Pryth

5 Bonbdpam

6 Onoso

7 CauHen

8 XKeneso

9 Huxens

10 Menp

4. CocTaBbTe ypaBHEHUsS] XUMHUUECKUX PEaKLUil, 6arosaps KOTOPbIM MOXHO OCYILECTBUTh LEMOUYKY NPEBpaILCHHH:

Ne BapuanTa Ienouka mpeBpaiieHuit

1 Harpuit — nepoxcun HaTpust — KapOOHAT HATPHS — THIPOKCUT HATPUSL

2 Marsuit — OKCHJ Martusi — TUAPOKCHU] MarHusi — KapOOHAT MarHusi — OKCUJI MarHus

3 AMIOMUHUI — FMIPOKCU aJIFOMUHMS — TETPArHIPOKCOATIOMUHAT HATPUSl — TUAPOKCU ATFOMUHUS

4 OmnoBo — xyopun onoBa (IV) — oNOBSHHAS KHCIIOTa — CTaHAT HATPHS

5 OnoBo — onoBsHHAas KuciaoTa — okcun onosa (IV) - o10BoO

6 Kenezo — xnopun xene3a (II) — cynbdar xeneza (II1) — ruapokens xenesa (II1) — oxeun sxenesa (1)

7 Iepmanranar xanus — okcua Mapranna (IV) — mapranen — xiopun mapranna (1) — runpokcun mapranma (II)

8 Xpomat kanus — quxpomar Kanus — cynabdart xpoma (III) — ruxpoxcnn xpoma (III) — oxenn xpoma (I1I)

9 Huxpomar ammonus - okcun xpoma (III) — xpom — xnopug xpoma (III) — xpomar xanus

10 Kanbuuit — rugpoken kanplius — KapOOHAT KalblMs — TUAPOKAPOOHAT KaJbIUs

5. Pemnre 3agauy Ha cMech METaIOB (110 BapHaHTaM).

No BapuaHTa 3amaua

1 Cmech Menu U amroMuHUsT Maccor 20 T oOpaboranu 96 %-HbIM pacTBOPOM a30THOW KUCIIOTHI, TIPH 3TOM BBIJCTHIOCH
8,96 1 raza (H. y.). OnpeaenuTs MacCOBYIO JOJIO aTFOMUHUS B CMECH.

2 Cmech Menu U unHKa Maccoil 10 r 0OpaboTanu KOHIEHTPUPOBAHHBIM PacTBOPOM wienoud. [Ipu sToMm BeIAEnuiock 2,24 1
rasza (H.y.). Belumcianre MaccoByro JOMI0 HUHKA B UCXOHON CMECH

3 CMech MarHus W OKCHJa MarHus Maccod 6,4 T 00paboTany TOCTaTOYHBIM KOJIMYIECTBOM Pa30aBIEHHON CEPHOM KHCIIOTHI.
IIpu 5TOM BBLAENTMIOCH 2,24 1 ra3a (H.y.). HaifTu MaccoByto JOTI0 MarHusi B CMECH.

4 Ipu neficTBUM cMecH MOPOIIKOB JKee3a W IIMHKa Maccod 9,3 T Ha u30bITOK pacTBopa xiopuaa meau (1) odpazosanock
9,6 r meau. OrnpenenuTe COCTaB UCXOIHONW CMECH.

5 Kaxkas macca 20%-HOTO pacTBOpa COJISTHOM KHCIIOTHI IMOTpedyeTcst Ay MOJTHOTO pacTBOpeHHs 20 T' CMecH IMHKA ¢
OKCHJIOM IIMHKa, €CJIM MIPU 3TOM BhIIeNuIcs Bogopoa oosemom 4,48 11 (n.y.)?

6 CMech IMHKA M OKCHJa ITUHKa Maccoit 3,08 T pacTBopuin B pa3baBiieHHON cepHOM kucioTe. [lomyumnu cynbghaT HHKa
Maccoii 6,44 r. Berauciure MaccoByO JOJIO IIMHKA B KCXOJIHOM CMECH.

7 [Tpu pacTBOpeHun B pa3baBieHHOH a30THOU kuciore 3,04 T cMecH jkene3a U Meau Beigensiercs: okcup azota (I1)
o6wemom 0,896 11 (H.y.). Onpenenure cocTaB UCXOAHON CMECH.

8 IIpu pactBopenuu 1,11 T cMecH KeNe3HBIX M ATIOMUHHEBBIX OMWIOK B 16%-HOM pacTBope coisiHOW KUcioThl (p = 1,09

/M) BeLenmtocs 0,672 1 Bogopona (u.y.). Halfqure MaccoBbIe 10 METaJUIOB B CMECH M OIpeeNIuTe 00heM N3pacX0J0BaHHON
COJITHOM KHMCJIOTBIL.




9 ITpu pactBoperuu 27,2 r cmecu kene3a u okcuaa xenes3a (II) B cepHOil kucnore u BEIMApUBAHUK PACTBOpa JOCyXa
obpazosanoch 111,2 1 xene3HOro Kyrnopoca — renraruapara cyibdara sxenesa (II). Onpeaenure KOJHMUECTBEHHBIH COCTaB

HCXOJHON CMECH.

10 [Tpu B3aumopelicTBuM Kee3a Maccoit 28 T ¢ xyopoM obpazoBaniach cmech xnopunos xene3a (I1) u (II1) maccoit 77,7 T.
Brruncnure mMacey xnopua xenesa (111) B momydeHHOH cMecH.

CBolicTBa HEMETAJIOB U MX COSIUHEHHI

1. OnuImuTe pacupoCTPaHEHHOCTh B MPUPOJE dIeMeHTa (10 BapHaHTaM), HA30BUTE OCHOBHBIC MHUHEPAJbI (MM CBOOOIHYIO
(hopMy), paccuuTaiTe MACCOBYIO JIOJNIO DJIEMEHTA B 3TUX MUHEpaJiaX, CJeNIaifTe BHIBOJBI O COJCP KaHUH JIEMEHTA B Pa3IMIHBIX
MUHEpaJbHBIX Topoaax. KopoTko oxapakTepusyiiTe 3HaUeHHE JaHHOTO 3JIEMEHTa B IPUPOJIE U B TEXHUKE.
Ne BapuaHnTa 3agaHHbIIl XUMHUYECKHI DIIEMEHT

Xgop

Bbpom

Hon

Bonopon

Kucnopon

Azor

Cepa

dochop

Kpemuuit
0 MEIIBSIK

— O 00 1O W AWM —

2. Hammmure ypaBHEHNST XUMHYECKUX FIIM SJIEKTPOXUMHUYECKHUX IIPOIECCOB, OXapaKTEPU3YHTE YCIOBHUS MX HMPOTEKaHUS,
WLTIOCTPUPYIONINX CIOCOOBI MOTYyYEeHNS 3aJaHHbIX BEIIECTB (110 BAPHAHTAM):
Ne BapuanTa 3aJaHHOE BEIECTBO

ConsHasi KMCIOTa

CepHas KucioTa

Kanuesas cenurpa

AmMMmuak

AMMuayHasi cenurpa

AsoTHas Kuciora

®drop

Xgop

Non
0 bpom

— O 00 1O W AWM —

3. W3BecTHO, YTO MHOTHE HEMETAJTBI 00pa3yloT PSJIbI COSAUHEHUN C Pa3HOM CTENeHbIo0 OKHUCICHUs. JIJis 3aIaHHOTO
HeMeTania (110 BapHaHTaM) HAIUIIUTE IEKTPOHHYIO (POPMYITy aToMa, OIIPEACINTE BCE BO3MOXKHBIC CTEIICHH OKHCICHHS,
cocTaBbTe (POPMYSIBI OKCUIOB M THIPOKCUIOB B 9THX CTENEHIX OKHCcIeHus. KakoB xapakrep aTux coequHenuit? Kak uamensorcs
KHCJIOTHO-OCHOBHBIE CBOMCTBA COEIMHEHUIT OTHOTO U TOTO XK€ 3JIEMEHTA C YBEJIMUEHUEM CcTeleHu oKucieHus ? [IposBisioT 1u 3T
COEIMHEHNS] OKUCIUTENBbHO-BOCCTAHOBUTEIbHBIE CBOHCTBA? OTBET MOATBEPIUTE YPABHEHUSIMH PEAKLIU.

Neo BapuaHTa 3aJaHHBI HEMETAIIT

1 Xiop

2 Bbpom

3 Von

4 Bomopon

5 Kucnopon

6 Asor

7 Cepa

8 dochop

9 Kpemuuit

10 MBpibsk

4. CocTaBbTe ypaBHEHUS] XMMHUYECKHX PEaKLUi, Oarofapsi KOTOPEIM MOXKHO OCYIIECTBUTBH LETOYKY HMPEBPAICHHH:
Ne BapuanTa Ienouxa mpeBpaiieHuit

1 Hatpuil — nepokcul HaTpusi — KUCIOPOJ — MEPOKCUI BOLOPOAA

2 kapOoHaTt marHusi — okcua yriepona (IV) — okcua yriepona (I1) - Bona
3 THIPOKCHJT aJTFOMUHHS — BOJIa — MEPOKCH BOZOPOJA - KUCIOPOJ

4 Xnop — xsopug onosa (IV) — x10p — rHMOXIIOpH] HATPHSA

5 X70puT HAaTpUs — XJIOPUJ HATPUsl — XJIOp — XJIopua Opoma

6 Mox — ifoHast KMCIOTa — HOX — HOJM HATPHS

7 Kpemunit — cumkat Maraus — cuiiaH — okcuy kpemuns (IV)

8 Oxcup xpemuus (IV) — xmopun kpemuns (IV) — xpeMHUI — cUIMKAT HATPUS — KPEMHHUEBast KUCJIOTA
9 Cynsduz xene3a - cepoBOJOPO — cepa — CEPHHUCTHIN ra3

10 Cynbdun muHKa — CepoBOAOPOa — Cynbdu HATpHUs — CYIbGUI CBUHIIA

5. Pemre 3amauy (1o BapuaHram).




Ne BapuaHnTa 3amaua

1 B mupabuiute, no6siBacMoM B 3anuBe Kapa-Boras-T'on, conepxxurcs 44% cynbdara Hatpus u 56%
KPHUCTAJUTHM3aMOHHOM BOJIBI. BEIBeINTE Ha OCHOBAHUM 3THX JAaHHBIX (hopMyITy MupabminTa. PaccunTaiite comepkaHie cephl B

HEM.

2 B 10 1 Boas! pactBopuiu 2.24 1 razoobpasnoro okcuza cepsl (IV). Paccunraiite MONSApHYIO 1 HOPMAJIBHYIO
KOHLIEHTpALMH IOJIy4EHHOT0 pacTBOpa.

3 PaccMoTpuTe TepMOIMHAMUYECKYIO BO3MOXKHOCTH ITPEBPAIICHUS CEPOBOIOPOAA B IEMEHTAPHYIO Cepy NPH PEaKIH
OKHCIIEHUSI KUCIIOPOJIOM TPH CTAaHAAPTHBIX YCIOBHUIX. HamuimuTe TepMOXUMUUECKOE YpaBHEHUE PEAKIINH.

4 CwMmech yriis 1 cepbl Maccorr 10 T COKIIH B U30BITKE KHciaopoaa a0 okcuaa cepbl (IV) u okcuna yriepona (IV).
[Tonyuennyro cmech mornotuwiu 1 11 1.2 M pactBopa runpokcuna Hatpusi. Ha HeliTpanu3anuio octaBuieics meioun H3pacxo10BaIn
9.8 r cepHOil kKuCnOTHL. PaccunTaiiTe MacCOBbIE HOJIU YIS U CEPBI B UCXOAHOU CMECH.

5 Kaxkoit 06peM KHCIOpOJa IpH H.y. MOXKHO MONTy4uTh mpu pasnoxenun 200 mn 15,5% pacTBopa mepokcuia BoAoposa,
IUTOTHOCTHIO 1.1 T/MIT.

6 W3 noakucieHHOro pacTBOpa HWoAMIa Kalus pacTBOPOM Iepokcuaa Bogopona maccoi 0,8r Beimenun 0,3r iona.
Brruncanure MaccoByIO OO HEPOKCHIA BOJOPOIA B PACTBOPE.

7 5,851 xyopuaa HATpUs MPOPEATHPOBAIO ¢ CEPHON KUCI0TOM. [TomydeHHbIi ra3 coOpanu U mponycTHian depe3 200mit
10% pactBopa HUTpaTa cepedpa (TurotHOCTEIO 1,1 /Mi). OmpenenuTe Maccy 00pa30BaBIIETOCs 0CAAKA.

8 B omHOM 06BEME BOABI pacTBOpeHO 125 06BEMOB XJIOpOBOIOPOAA MpH H.y. Paccumraiite MaccoByl0 JOMIO M MOJISIPHYIO
KOHIIEHTPAIIHMIO MOJTYYEHHOTO pacTBopa.

9 XJTOpOBOJOPOI, OTYYCHHBIA MPH IEHCTBHN M30BITKA CEPHOM KUCIOTH Ha 11,7 T Xmopuaa HaTpus, IPOMYCTHIN depes
50 r 10% pactBOpa eaxoro Hatpa. Kakyro peakiuio Ha JaKMyC MTOKaXeT MOJy4eHHBIH pacTBOp?

10 BeruncnuTte Maccy KpeMHHEBOH KHCIOTHI, KOTOPYIO MOJHO IMOTYYHTh M3 CHIMKaTa HaTpus maccoit 40r u 73 r 25%
pacTBOpa COJITHON KUCIIOTBI.

Jla6opatopusie paboTsl (YK-1; YK-4; OIIK-2; OIIK-4) sBIsI0TCS HOMYCKOM K CAade 3a4eTa U 3K3aMEeHOB.
JlaGopatopHsbie pabOTHI SIBISIOTCS Ba)KHEHIIEH cOCTaBHON YacThIO Kypca XMMUH, CIOCOOCTBYIOIIHUE JTy4IIeMY YCBOCHHUIO 3aKOHOB,
TEOPETUYECKHX MOJI0XKEHHH, a TaK)Ke pa3BUBAIOIIUE y CTYIEHTOB HABBIKA Hay4HOTO SKCIIEPUMEHTHPOBAHUS, UCCIEA0BATENBCKHUI
MOAXOM K U3YUCHHUIO TPEAMETA, JOTHIECKOE MBIIIIICHHE.

JlabopaTopHBIil MPAaKTHKyM MPOBOJUTCS B COOTBETCTBUHU C MEPEUYHEM M METOJMUYECKUMH yKa3aHHUSAMH B IIOCOOUH
Susmunoit T.H. «Heopranuueckast xumus» JlabopatopHbiii mpakTukym. — 2006 T.
ITpu mpoBeneHNH 3KCIeprIMeHTa HEOOX0IMMO COOITIOAATH CIIETYIOIINE PaBHIa:

. OnbIT NPOBOJAT B YUCTOH IOCYAE

. Henb3s BeIIMBATH M BBICHINATh U30BITOK PEAKTHBA U3 MPOOUPKU OOPATHO B CKIISHKY.

. He cnenyer myraTh npoOKH OT pa3HbBIX CKJISTHOK.

. Henp3st yHOCHTE peakTHBBI OOIIETO MOJIB30BaHMSA HA CBOE pabouee MecTo.

. Iocne OmBITOB OCTATKH METAJIOB B PaKOBHHY HE BHIOPACHIBAIOT, a COOMPAIOT B OAHKY, JOPOTOCTOAIINE PEAKTHUBBI — B
CIIEIUATIbHO OTBE/ICHHYIO TIOCY/y.

d He TpOl"aﬁTe, HE BKJIIOYAiTe U HE BBIKJIIOYaiiTe 0€3 pa3pCuICHu MpernoaaBaTeIsa l'IpI/I60pBI, HC OTHOCAIIHUECA K I[aHHOI>‘I
pabore.

. He 3arpomoxnaiite pabodee MECTO JMIITHUMH MPEIMETAMH.

. OIBITHI C SAOBUTHIMH BEIIECTBAMH CJICAYET IPOBOJHTH B BHITSDKHOM IIKaQy.

. ITpn mpunuBaHUY PEaKTHBOB HENB3sl HAKJIOHATHCSA HAJ OTBEPCTHEM COCy[a BO M30ekKaHHE TOMaIaHus OpBI3T HA JIUIO U
OJICHKTY.

. Henb3st HaKJIOHSATBCS HaJl HArpeBaeMOI KHMAKOCTHIO, T.K. €6 MOXKET BBIOPOCHTD.

d Pa3z6aBisis KOHIICHTPHUPOBAHHBIC KHUCJIOTBI, OCTOPOXXHO BJIMBAIOT KHCJIOTY B BOAY

° Bce ombiThI © KOHOCHTPUPOBAHHBIMU KHCJIOTAMH U MICJI0OYaMU IMMPOBOAAT TOJIBKO IO TSTOM.

OpraHu3anus SKCIEPUMEHTa, a TAKXKE ero Pe3yIbTaThl 3alUCHIBAIOTCS B 1a00PATOPHBIN KYpHAIL.
TpeboBanus k 0opopMIICHHIO TaOOPATOPHOTO KYypHAIIA:

KypHasoM MOXKET CITY>KHTh TOJICTas TeTpas 1oboro Gpopmara. Ha TUTYIEHOM JIMCTE TTOIMNUCHIBACTCS:
JlabopaTopHBIi XKypHAT O HEOPTAaHUIECKON XUMHUH

CTYIOCHTA TPYIIBI .......... (haKympTeTa .\ttt

(DILOL) i

IIpenonaBarens (P.J.O.) .oooviiiiiiiiiiiiiiiiin.n,

. 3anuch 0IDKHA BECTHCH Ha MPaBOi CTpaHUIlE )KypHAJa, JieBas CTpaHWIIA OCTABISETCS HE3AMONHESHHOW U CIY)KUT IS
PHCYHKOB, rpaUKOB, BO3MOXKHBIX UCIIPABICHUN WM 3a1aHU.

. Kaxxmas paboTa A0DKHA HAYMHATHCSA ¢ HOBOM CTPAHMIIBI C YKa3aHHEM JaThl, HA3BaHUSA TEMBI, IIeIH J1abopaTopHOM
paboTEI.

. Jlanee yka3pIBaeTCs HOMEp M Ha3BaHHE OIBITA C KPATKUM OIMCAHUEM PabOThI M YCIOBUSIMHU, B KOTOPBIX OH MPOBOIUTCS,
HaOIIONECHUS.

. JIs BCex MPOBEACHHBIX XUMHYECKHX IKCIIEPUMEHTOB CJICAYeT 3alKChIBATh YPABHEHUS PEaKIUil, MpUYeM YpaBHCHUS

peaxIfiii HOHHOTO 0OMEHa COIPOBOKAAIOTCS COKPAIIEHHBIMI HOHHBIMI YPaBHEHUSIMH, a OKUCIIHTEIFHO-BOCCTAHOBUTEIEHBIC
PEaKIiy - 3IEKTPOHHBIMHU (3JIEKTPOHHBIM OaTaHCOM).

. Ecnu paboTa HOCUT KOJMYECTBEHHBIH XapakTep, HEOOXOIUMO MPUBECTH (HOPMYIIBI, PACUETHI, TAOTHUIBL, TPAPHKH.
. Ha ocHOBaHMHM Ka)JIOTO OIBITa JIOJDKEH OBITH CHIENIaH BBIBOJ.
. IMocre BEIMONTHEHHS M 3aIIUTHI TaOOPATOPHOI PabOTHI, OHA AOJDKHA OBITH IOAIICAHA IIPEToJaBaTeIeM.

JKypHan — 1OKyMEHT, CBUAETENLCTBYIOLIHUN O IPOBEIEHHOM YKCIIEPUMEHTE.




IIpu noxaroroBke k 1abopaTopHOH paboTe HEOOXOAUMO MPOPAOOTATh TEOPETUUECKUIT MATEPHAl TI0 JAHHOH TeMe, UCTIONb3Ys
KOHCIIEKTBI JICKLIUH, y4eOHUKH, JIp. TUTEPATYpY, OCIIE YeTO OTBETUTh Ha BOIPOCHI U BHIIIOJIHUTH KOHTPOJIBHBIC 331aHNUS,
TPUBEICHHEIC B TAHHOM ITOCOOHMH K KaXKI0# JTabopaTopHOi padoTe. YeTHBIe HOMepa KOHTPOJIBHBIX 338 JaHUH BEITIOIHSIIOT
CTYJCHTHI, KOTOPEIE B KypHaJle IpernoaBaTel st 3aliCaHbl 0] YeTHBIMIA HOMEpaMU B Ha000pOT.

Pexomennanuu U1t MOATOTOBKY K 3aIUTe J1a00paTOpHON paboTHI.

K 3ammuTe nmabopaTtopHOii paboThI IOMyCKaeTCsl CTYCHT, MOTyYUBIIHI JOITYCK ISl BBITOJITHEHNS Pa0OThI M YCHEIIHO €¢
BBITIOJTHUBIIHH, 0O(OPMUBIIHH OTYET 110 JTa00paTOpHOI paboTe B COOTBETCTBHH C BHIIIEIPHUBEICHHBIMU TPEOOBAHUIMMU.
3amuTa 1abopaTopHOil pabOTHI MOXKET MMPOBOAUTHCS YCTHO OO MUCHMEHHO MO BOIPOCaM, TeCTaM U 3aJaHUsIM, AaHAJIOTHIHBIM
TEeM, KOTOPBIE IIPEUIaraloTcss B KOHTPOJIBHBIX 3a/laHUSIX.

Ha 3ammuTe mabopaTtopHoOi# paboTHI CTYJCHT JOJDKEH 3HATh OTBETHI Ha BOIIPOCHL:

- KakoBa niens nabopatopHoii paboTs1?

- Kakyro TexHuky 6€30macHOCTH HEOOX0JUMO COOIIOAaTh MPH BBINOJIHEHUN TaHHOH JTabopaTopHOi paboThl?

- I1o xakoMy ypaBHEHHIO XUMHUUYECKON PEaKIUH IPOBOAMIN SKCIEPUMEHT?

- KaxkxoBa Meromuka mpoBeneHHs 1ab0opaTopHOH paboThI?

- Kaxkyro xuMuueckyro mocy/y UCTIOIb30BaIIU JUIS BBITOTHEHHS PaObOThI?

- Ilo xakuM ypaBHEHUSIM, (hOpMyIaM, 3aKOHaM MPOBOAMIIN PACUETHI JaHHOH J1abopaTopHOH padoThI?

- Kakoif BBIBOZ c/1enany 1mo pe3ynbTaTtaM SKCIIepIMEHTa U IIPOBEICHHBIX PacueToB?

5.3. OueHouHble MaTepuabl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OWJIeToB, TECTOB M T.II.)

denepabHOE TOCYIAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YIPEKICHNE
BBICIIIETO IPO(ECCHOHATIBHOTO 00pa30BaHUs
«HanuonanpHeIi Hccae0BaTeNbCKUM TexHOTorndecku yausepeutet « MUCuCy»
HoBoTpoutkuii pumman

Kadenpa MaTeMaTHK U €CTECTBO3HAHHS
Dk3aMeHannoHHbIH Omter Ne 0

Jucrumiuaa: XumMus
dopma o0ydeHUs: 3a09Has
®dopma IpOBEJECHUS: YCTHAs

1. 1. Vxkaxwure nonoxkeHue asora B [lepuonndeckoit cucrteme xumuueckux snemMenToB J.M.Menneneesa. Hamummre
9IEKTPOHHYIO (hOpMyITy aToMa a30Ta, YKaKUTE BAIEHTHOCTh U XapaKTepHbIE CTEIEHN OKUCIIeHH. [[puBeTuTe MpuMephl BEIIECTB C
JIAaHHBIMU CTENICHAMU OKucieHus. Haxoxxaenue B mpupoe, crocoObl NodyueHus, GU3nIecKre, XMMUYECKHe CBOMCTBA,
MIPUMEHEHHUE.

2. lenounsle Metannsl. HaxoxaeHue B Ipupoje, NoTydeHHe, (hH3HIecKue CBOHCTBA, XUMHYECKHE CBOMCTBA,
IpUMEHEHHE.
3. Kaxkoit 06sem 2M pacTBOpa CepHOM KUCIOTHI moTpedyercs s pacTBopeHus 112 1 xemesa, comepxkamiero 2,4 %

[IpUMeECEH, HEPaCTBOPUMBIX B KHCIIOTAX.

CocTaBuir: E.B. Hedenona

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

JucranimonHo sk3ameH nposoautcs B LMS Canvas. Dk3amMeHannoHHbIH TecT coaepkut 30 3aaanuii. Ha pemenue orBoautcs 30
MUHYT. Pa3perieHHple MOMBITKY - BE. 3aYUTHIBACTCS HAMIYIIIHNA PE3ysIbTaT.

O06pa3zern 3agannii 17151 Sk3aMeHa, poBoanMoro auctannnonHo B LMS Canvas (YK-1; VK-4; OIIK-2; OITK-4)

1.Atom snemenTa numeet KoHpUrypamuio 1822s22p63s23p64s13pS.Ykaxure nepuo, rpymiry, HoATPYyHITy, MAKCHMAIBHYIO CTEIIEHb
OKHCJICHUS ¥ (DOPMYITy BBICIIETO THAPOKCHIA JAHHOTO DJIEMEHTA.

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

1. 3aKOHOMEPHOCTb U3BMCHCHHSA aTOMHOI'O paanyca,
2. 3aKOHOMCEPHOCTb UBMEHCHU ST HEMECTAIIUNICCKUX CBOICTB.
YBEIIMYNBACTCS, YMCHBIIAIOTCA

YMEHBIIACTCHA, YMCHBIIAIOTC
YMCHBIIACTCA, YBEIMYHUBAIOTCA




YBEITHMYUBAETCS, YBEIINIUBAIOTCS
3.PaccraBbTe COOTBETCTBHE YTBEPIKACHHUI

gactuna P(3-)

yactuua P (+5)

yacTtuia Mn (+4)

aTOM JTI000TO MeTaIa

4.3 mpeU10’)KeHHBIX BEIECTB BRIOEPHUTE BELIECTBA C MOJIEKYSPHBIM CTPOSHHEM: BOAA, KapOOHAT HATPHSI, YIIEKUCIBIN a3, Ho,
JKeNe30, OKCHIT KpeMHuUS (4)

BOJA, YIIIEKUCIBIN Ta3, Hox
BOJIa, KapOoHAT HATpHsl, HoJ
BOJIa, YIIIEKUCIIBIN Ta3, OKCUJ KpeMHus (4)
BOJIa, YTIIEKUCIIBIH Ta3, Hox, kKapOoHaT HATpUsI
5.CornacHo TepMOXHUMHUYECKOMY YPaBHEHHIO PEAKIIUHN TOPEHUS alleTHIIeHa

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

6.KONMYECTBO TEIJIOTHI, BBIIENUBIIIEECS MPU cropanuu 224 i (H.y.) aneTuieHa, OyIeT paBHO /K.

13050.0000
7.CornacHO TEPMOXUMUYECKOMY YPaBHEHHIO PEaKIMU TOPEHHs MeTaHa

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

i onyuerus 4010 k/[x TemioTsl moTpedyeTcst MeTaH (H.y.) 00beMoM 1. (H.y.)

112.0000
8.Br1OepuTe (hakTOpHI, yBEIMYNBAIOIINE CKOPOCTh PEAKIINH OKHUCIICHNS aMMHaKa B TIPHCYTCTBUH TUIATHHEL:

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

MOBBIIIEHHE OOIIETO JaBICHUS
MOBBIIIIEHHE TEMIIEPATyPhl
HaJIMYHE KaTaau3aTopa
TTOBBIIIICHHE KOHIISHTPAIUU KHCIOPOa
MOBBIIIIEHHE KOHIIEHTPAIIUY BOSHBIX TapOB
MOHIDKCHUE TaAMIIEPATYPHI
9. BeibepuTe (hakTOphl, YBETHYHBAIONIHE CKOPOCTh PEAKIIMY OKHCIICHUS] aMMHaKa B IPUCYTCTBUH IJIATHHBI:

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

TIOBBIIIICHHE OOIIIETo JaBICHUS
MTOBBIIIIEHHE TEMIIEPATYPHI
HaIIMYUe KaTaian3aTopa
MIOBBIIICHHE KOHIICHTPALMH KUCIOpoIa
MTOBBIIIIEHHE KOHIIEHTPAIINN BOSTHBIX TIAPOB
MTOHWKEHUE TaMIIePaTypbl
10. Beibepure (akTopsl, KOTOPBIC OYIYT YBEIHMYHBATH BBIXOJ IPOAYKTA PEAKIHH

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

MOHM3UTh TEMIIEPaTypy, HOHU3UTH O0lIEe JaBICHNE

TIOBBICUTB TEMITEPATYpPY, IIOBBICUTH JaBIEHHIE BOJOPOA, IIOHU3UTH KOHIICHTPALIMIO BOJITHOTO HTapa

HOBBICUTH TEMIIEPATypPY, IIOBBICUTH JaBICHHE BOAOPOA, IIOBBICUTH KOHIICHTPAIIUIO BOASHOTO mapa

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

40.0000
12.Cmenranu 400 T 10%-ro 1 100 r 70%-ro pacTBOpOB cepHOM KUCIOTHL. HaliinTe KOHIEHTPAIMIO KUCIOTHI B TIOJTY4€HHOM
pacTBope.

22.0000
13.B 1 n Bogs! pactBopuiu 300 11 xsopoBoaoposa (H.y.). Haiiinte MaccoByto 1010 KUCIIOTHI B IOJIy4e€HHOM pacTBope. OTBeT B




IMPOLEHTAX OKPYIJIUTE A0 LEI0TO.

33.0000
14.113 npe/u10)KeHHBIX Map BEIIECTB, BRIOEPUTE Ty Napy BEIIECTB, KOTOPbIE OHOBPEMEHHO MOT'YT COCYIIECTBOBAThH B PACTBOPE.

KOH u FeCl3

KOH u AgNO3

KOH u CuSO4

KOH u NaOH
15.113BeCTHO, UTO COJIM METAJLIOB B PACTBOPAX U3MEHIOT KUCIOTHOCTH cpeabl. KakoBa pH pacTtBopa, coepakaiiero coiny XJaopuua
aNIOMUHUS 1 HUTpaTa xenesa (3)?

pH<7
pH<14
pH>7
pH=7
17.0npenenuTe OKUCIUTEND B TaHHOM peakuu

2HI +2FeCl3 = 12+2FeCl2 + 2HCI ,
KaK MEHseTCs CTEIeHb 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)
18.0npenenure OKUCIUTENBHO-BOCCTAHOBUTENBHBIE CBOMCTBA BEILIECTB B IPEIUIOKEHHBIX IPYIIIax

02, H2S04, KMnO4

H20, HCIl, Fe203, H2

KI, Na28§, Cu

K2Cr207, FeO, CH4, Al

19.MeT010M 3J€KTpOHHOTO OanaHca paccTaBbTe KOI()(GUIIMESHTH B TAHHOM YPaBHCHHH:

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

KOX(QQULMEHT Tepel OKUCIUTENEM PaBeH 3, KUCIOPOA OKUCISETCS
K03(h(HUIHEHT Mepel OKUCIUTENIEM PaBeH 3, cepa OKHUCIIICTCS
KOd(QQUIIMEHT 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 IpeBpalleHui

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 U3MEHSIOTCSI 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




CHUJIA KUCJIOT PACTeT, TAK KaK yBEIMUUBAECTCSl aTOMHBIM PaJuycC rajJoreHa
CHJIA KUCJIOT HE U3MEHSAETCS, HE3aBUCUMO OT aTOMHOI'O pajuyca

23 .IlepBoii cTafuel MOMYICHNS CEPHOI KHUCIIOTHI SBIISETCS 00KUT IMPHUTA, TIPOIECC BEIPAXKACTCS ypaBHEHHEM:
4FeS2 + 1102 =2Fe203 + 8S02
Uro sBNseTCS BOCCTAHOBHUTENEM B JAHHOU peakiuu?

Kee30

JKeJe30 U cepa

JKEJIe30 U KHCIOPO]

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

BriGepuTe ycimoBrs cMEIIEHUS XHMHYECKOTO PaBHOBECHS BIIPABO.
IIOHU3UTH TEMIIEPATYPY, IOBBICUTH JABJICHUE, YIAIATh U3 CUCTEMBI IIPOLYKT PEaKHH
IIOHU3UTH TEMIIEPATYPY, IOHU3UTh JABICHUE, YOAIATh U3 CUCTEMBI IIPOLYKT PEAKLIMU
IIOHU3UTh TEMIIEPATYPY, IIOBBICUTH JaBJICHHUE, HE YAAIATH U3 CUCTEMBI IPOAYKT PEAKLUH
HOBBICUTb TEMIIEPATYPY, IOBBICUTH JABJIECHUE, YAAIATh U3 CUCTEMBI IPOAYKT PEAKLIUU

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

H2S04 (ko) + 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 JIOJIIO JKelie3a B okcue xkene3a (3). OTBeT naiite B MpOIeHTaX, OKPYIIICHHBIX JI0 IIETI0T0

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

560.0000
28.ITogOepuTe BO3MOKHOE KaTOJHOE MOKPHITUE [UIS )KETE3HOTO U3IEeTHs

0JIOBO
IIUHK
XpoM
Mellb
29.0npenenure BO3MOXKHBIN MIPOAYKT PeaKUU KOPPO3UU OLUHKOBAHHOTI'O JK€JIe3a IPU HapyLIEHUU MTOKPBITUS B KUCIIOU cpenie

OKCHJ[ INHKA
KapOOHAT IIMHKA
TUAPOKCHUJ LINHKA

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

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

B pe3ysIbTaTe PabOTHI METAJUTYPIHYESCKUX NPEINPHUATHI B BO3IyX IOMAIaeT OOJIBIIOE KOIHIECTBO Ia3000pa3HBIX BEIOpocoB. Cpemun
HUX KHCJIOTHBIC OKCHIBI. BEIOeprTe BEepHBIH IIepeUeHb.

OKCHJI KPEMHMUSI, OKCUIBI JKeJI€3a, TUOKCU CEPBI

YIJIEKUCIIBIN T'a3, CEpHBII aHTUPUA, OKCUJ KPEMHUS

YIIIEKHUCIBIN ra3, AIMOKCU KPEMHUS, OKHUCH XKele3a

VIJIEKHUCITBINA Ta3, CEPHUCTHIN ra3, Oyphblii ra3
U3BecTHO, YTO OJTHUM M3 METOJ0B OUYUCTKU CTOYHBIX BOJ OT HOHOB TSDKEINbII METAIUIOB sIBIIsgeTCs Koaryisus. KoarymsHr
cBs3biBaeT HOHEI Fe(2+), Cr(3+), Zn(2+), Cu(2+), Mn(2+) u npyrue u ocaxxaaeT B Buzie ocaaka. Kakoe BemecTBo u3
MPEISIOKEHHBIX MOKHO MCIIONBb30BaTh B KAUECTBE KOArymsHTa?




NaHCO3
Ca(OH)2
CuSO4
HNO3

5.4. MeToauka olleHKH 0CBOeHHsI JUCHMILUINHBI (MoayJs, npakTuku. HAP)

Kputepuu onieHKH OTBETOB Ha 9K3aMeHe, IPOBOAUMOM B YCTHOU (opme

OneHka «OTIMYHO» CTaBUTCS, €CIIH

- Ha TEOPETUYECKHE BOINPOCHI JAHBI Pa3BEPHYTHIC OTBETHI, IIPH HEOOXOIMMOCTH M3JI0KEH MaTeMaTHIeCKui armapar ((hopMyIIsl,
rpaduKHy | T.J.) IPUBEIEHBI COOTBETCTBYIOIINE CXEMBbI, TAOIHIIbI, PUCYHKH U T.J., IPAaBHIBHO PEIIeHA 3a/1a4a

- 00YYaIOIIMHCS XOPOILO OPHEHTHPYETCS B MaTepUalle, BIaieeT TEPMUHOIOTHEH, TPUBOIUT IPUMEPBI, 000CHOBBIBAET,
AHAJM3HUpPYeT, BBICKA3BIBACT CBOIO TOUKY 3PEHHS MO aHATH3MPYEMBIM SIBIICHHSM M IIPOIieccaM, MPaBHIBHO IPUMEHSIET
MOJTy9IEeHHbIC 3HAHUS [IPU PEIICHIH MPAKTUIeCKuX 3a7a4. OTBETHI U3/IaralTcs CBOOOTIHO, yBEPEHHO 0€3 HCIIOIb30BaHHS JINCTA
YCTHOTO ompoca

Ouenka «X0poI0» CTaBUTCS, ECIU

- Ha TEOPETHIECKIE BOIPOCH! TaHbI ITOJTHBIE OTBETHI, HO NMeJIa MECTO HETOUYHOCTD B ONPEICICHIN KaKHX-THOO0 ITOHATHH, SBICHUN
U T.71. 3aja4a peleHa.

- 00YYaIOIIMHCSI OPUEHTUPYETCS B MaTepHalle XOPOI0, HO JOIyCKaeT OMUOKY NpH (hOPMYIHPOBKE, ONMCAHUH OTJCIBHBIX
KaTeropui

OreHka «Y ZOBICTBOPUTEIBHOY» CTABUTCSI, €CIIN

- Ha TEOPeTUYECKHe BOIPOCH JaHbI OOIIUE HEMOIHbIE OTBETHI

- o0yJaroIuiicst crabo OpHEHTHPYETCs B MaTepHaie, He MOXKET PelllaTh 3a1auy, HE MOXKET IIPUBECTH IMPUMED, HE MOXKET
aHATM3UPOBATh U 0OOCHOBBIBATH

Onenka «HeynoBIeTBOPUTENBHOY» CTABUTCS, €CITH

- He pellieHa 33/1a4a U PaBUIIbHBIN OTBET JaH Ha OAUH BOINpoc (00 HU HA OJUH)

- oOyJaromuiicss B MaTepraje AUCIUIUTIHEI IPaKTHIECKN HE OPHEHTHUPYETCS, T.€. He MOKET JaTh JaKe OOIINX CBEICHHUH 1o
BOIIPOCY.

Kputepuu onieHKH OTBETOB Ha 9K3aMeHe, IPOBOAMMOM B AuCTaHIUMOHHON dopme B LMS Canvas

90 < Ilpouent BepHbIX 0TBETOB < 100 - OTIIMYHO

75 < IIpoueHT BepHBIX OTBETOB < 90 - X0poO1I0

60 < IIporeHT BepHBIX OTBETOB < 75 — yIOBIETBOPUTENBHO

6. YA EBHO-METOAUYECKOE U TH®OPMAIIMOHHOE OBECIIEYEHUE

6.1. Pekomenayemas JinTepaTypa

6.1.1. OcHoBHasl TMTepaTypa

ABTOPEBI, COCTaBHTEITH 3arnaBue Bubnmoreka W3patenpcTBO, TOA, 371. ampec
JI1.1 | Kopxykos H.T'. OO61ias 1 HeopraHuveckas M.: MUCuC; UTHOPA-M, 2004,
XUMHS: Yuel. mocoone
JI1.2 | I'muaka H.JI. Oo6mas xumust: Yaed.mocobue M.: UnTerpan-Ilpecc, 2006,
JI1.3 |B.B. Bynanos, T.H. XuMu4deckasi KHHETHKa: Jlansb, 2014,

JlomoBa, B.B. PriOkuH | ydeOHOE ocoOue

6.1.2. Jlono/HUTEIbLHAS JINTEPATYpa

ABTOpBI, COCTaBUTEIH 3arimaBue Bubnuoreka W3natenscTBO, TOA, 311, afpec

JI2.1 |IIumanoBuu M.A. Xumusa: Meroauueckue M.: Beicur. mik., 2003,
yKa3aHus, Iporpamma,
pellieHre TUTIOBBIX 3a/1ad,
MIPOTPaMMHUPOBAHHBIEC BOIIPOCHI
JUTSL CAMOIIPOBEPKH U
KOHTPOJIbHBIC 33/IaHUS IS
CTYIEHTOB-3209HHUKOB
WH)KEHEPHO-TEXHUIECKUX

( HEXUMHYECKHUX )
CIELUAIIBHOCTEH BY30B

JI2.2 | AW.bepexHoi, Xumust: [Iporpamma, M.: Bercur.ik., 2004,
B.".En¢pumos, METOAUYECKHE YKA3aHHUs,
JI.J1.Tomuna peuieHus 3axay u

KOHTPOJIBHBIC 3aIaHU TJT1
CTYACHTOB-3a0YHUKOB
WHXCHCPHO-TCXHUYCCKUX
CHeHHaHBHOCTCﬁ BY30B




6.1.3. MeTronuueckue pa3padoTku

ABTOpBI, COCTaBUTENU 3arnaBue bubnnorexa W3narenscTBO, rOx, 311. aapec
JI3.1 | fAupmmna T.H. Heoprauunyeckas xumusi: JIa6. Hosotpouik, 2006,
MPaKTHKYM http://elibrary.misis.ru
JI3.2 | E.B.Hedénosa dmnaeckas xumus. Y. 1. Hosotpownuxk, 2012,
Xumuueckasi TepMOJUHAMUKA! http://elibrary.misis.ru; www.nf.misis.ru
JlaGoparopHslii mpakTHKyM
JI3.3 | Cocr. O.JI.JIo6aueBa u | Xumusi. OCHOBHBIC 3aKOHBI: HMCY "Topusiit", 2012,
ap. Meron. ykazaHus K
71a00paTOPHBIM paboTaM

6.2. ITepeyens pecypcoB HH(pOPMALMOHHO-TEIeKOMMYHUKANMOHHOI ceTH « UHTepHET»

D31 |H® HUTY "MUCuC" www.nf.misis.ru
32 | KubepJlennnka www.cyberleninka.ru
33 | Poccuiickas HaydHas eKTpOHHAs OMOIHOTEKa www.elibrary.ru

6.3 Ilepeuenb MporpaMMHOro odecneyeHus

6.4. IlepeyeHb MHPOPMALMOHHBIX CHIPABOYHBIX CHCTEM U NPodecCHOHAILHBIX 023 JaHHBIX

8. METOAUYECKHUE YKA3AHUSA 1JISA OBYYAIOIIUXCA

OcBoeHHUE TUCIUIUTIHEI IPEIIIoIaraeT KaKk MpoBeCHIE TPaJHIHOHHBIX ayAUTOPHBIX 3aHATHH, TaK M padOTy B SJIEKTPOHHOI
nHpopmarmonHo-o06pazosatensHoi cpene HUTY «MHUCuCy» (OMOC), yacThio KOTOPOI HEMOCPEACTBEHHO PEeJHA3HAUYCHHOMN JUIS
ocyliecTBIEeHHs 00pa30BaTeIBLHOTO Mpoliecca sBIseTcs DNeKTPOHHbIN obpa3oBaTenbHblil pecypc LMS Canvas. OH JocTyneH 1o
URL azpecy https://Ims.misis.ru/enroll/E8333T u mo3BossieT HCIOIb30BAThH CIICIIMATBHBIN KOHTEHT U 3JIEMEHTHI 3JIEKTPOHHOTO
00ydeHNS U TUCTAaHIMOHHBIX 00pa30oBaTeNbHBIX TexHonoruid. LMS Canvas ucronb3yeTcs IpenMyIecTBEHHO TSI aCHHXPOHHOTO
B3aMOJICHCTBHS MEXIY yJaCTHUKaMHU 00pa30BaTEIbHOTO IpoIecca MOCPENCTBOM ceTH «MIHTepHeT.

Yr00bI 3¢ PeKkTHBHO NCIOIB30BaTh BO3MoxkHOCTH LMS Canvas, a COOTBETCTBEHHO U YCIICIITHO OCBOUTH AUCLUIUINHY, HY)KHO:

1) 3aperucTpupoBathbcs Ha Kypc. [ 3TOro Hy)KHO IepeiTH 1o CChUIKE ... JIOTWH 1 mapoik COBIIAIAeT C JIOTHHOM ¥ ITapOJIeM OT
nurunoro kabunera HUTY MUCuC,;

2)B pyOpuke «B Hauano» 03HAKOMUTBCS C COAEPHKAHUEM Kypca, BOIPOCAMH Ul CAMOCTOSITENIbHOM MOATOTOBKH, YCIOBUSMU
JIOITyCKa K aTTecTalniy, GOopMOi MPOMEXXyTOUHOH aTTecTaluy (3a4eT/3K3aMeH ), KpUTEPHUSIMU OLICHUBAHUS U JIp.;

3)B pyOpuke « MoIyni», 3aX0/1s B COOTBETCTBYIOIINE Pa3Ielibl H3ydaTh yIeOHbIe MaTepHaIIBl, pa3MEIleHHBIE IIpernoiaBareneM. B
T.4. IOJB30BATHCS JIUTEPATYPOH, peKOMEHI0OBAaHHON MperoaBaTeneM, Iepexois 10 CChUIKaM;

4)B pyopuke «bubarorekay BO3MOKHO HOAOUPATH JUIs BBIOJHEHHS TMCEMEHHBIX paboT (KOHTPOJIbHBIE, JOMAIIHUE PadoTHl,
KypCOBBIE pabOTBI/TIPOEKTHI) INTEPATYPy, pasmenieHHyo B ObC HUTY «MUCuC;

5)B pyOpuKke «3amaHus HyXHO 03HAKOMUTHCS C COAEPKAHIEM 3aJaHuUs K MICbMEHHOHN paboTe, CPOKaMH CHAYH, KPUTEPUSIMU
OlLIeHKHU. B ycTaHOBIIEHHBIE CPOKH BBIIOIHUTE paboTy(bl), MOATPY3UTH 3[€Ch XK€ AJIS MPOBEPKU. Y TOOHO Ha3bIBaTh (hailsl paboThI
ciemyroIuM 00pa3oM (Ha3BaHHe MpeaMeTa (CokpaieHHo), rpymma, @O, nara akryanu3anuu (IIpy MOBTOPHOM pPa3MEICHUH)).
Hanpumep, Oxonomuka MBanoB .M. BMT-19 20.04.2020. Eciin paboTa COep>KUT PUCYHKH, (OPMYJIBI, TO C TETHIO
coxpaHeHHUs (popMaTUPOBAHUSA €€ Hy)KHO NOATpyXaTh B pdf popmare.

Paborta, moarpyxaemas Jiis IPOBEPKH, JOJKHA:

- coJiepKaTh BCE CTPYKTYPHBIC SJIEMEHTHI: TUTY/IBHBIHN JIFICT, BBEICHNE, OCHOBHYIO YacTh, 3aKITFOUCHHE, CITICOK HCTOYHHUKOB,
TPHIIOKEHUS (TIPH HEOOXOJMMOCTH);

- OBITH O(hOpMIIEHA B COOTBETCTBUU C TPEOOBAHUSAMHU.

I[IpenonaBaresb B TeUEHHE YCTAaHOBJICHHOTO CpOKa (He OoJiee IecsTH JHEeH) mpoBepsieT paboTy U pa3MelaeT B KOMMEHTapHsIX K
3aJJaHUIO PEIeH3NI0. B Hell OH yka3bIBaeT KaK MOJOKUTENBHBIE CTOPOHBI paboTHI, Tak 3aMedanus. [Ipn Hanmauy B peneH3nn
3aMeYaHUH U peKOMEHJaluil, HyKHO BHECTH HONPAaBKH B paboTy, HOATPY3UTH €€ 3aHOBO [UIs IIOBTOPHOM nposepku. ITpu sTom
Ba)KHO CIIEJJUTH 32 CPOKAMH, B TEUEHHE KOTOPBIX JOKHO OBITh BBIMOIHEHO 3aJanue. [Ipyu HapylIeHHH CPOKOB, YKa3aHHbBIX
TperoiaBaTesieM BO3MOKHOCTD MOATPY3UTh PabOTy OCTaeTCsl, HO CHCTeMa BBIBOJHUT COOOIICHIE O HapyIIeHHH cpokoB. [1o
OKOHYaHUH CEMECTpPa MOATPY3HUTh paboTy HE MOTYIHUTCS;

6)B pyopuke «TecTsl» MPONTH TECTOBBIE 3aJ]aHNUs1, OCBOMB COOTBETCTBYIOIIMN MaTepuall, pa3MeLeHHBINA B pyOpuKe « Momysm»;
7)B pyopuke «OLEHKI» OTCIIEKUBATh CBOIO YCIIEBAEMOCTb;

8)B pyopuke «OOBSIBICHUS» YATATh OOBABICHUS, pa3MeNlaeMble IIpero1aBaTelieM, TaBaTh OOPaTHYIO CBA3b;

9)B pyopuke «O0CyxIeHHU» CO3AaBaTh OOCYKIECHHSI U YIaCTBOBATh B HUX (00CYKIAr0TCs 00IIMe MOMEHTHI, BHI3BIBAIOIINE
BOIIPOCHI y OOJBIIMHCTBA IPyMIbl). JlaHHas pyOpHKa TakikKe MOXKET ObITh UCIIONIb30BaHa IJIsl B3aUMHON IPOBEPKH;

10)IposIBIATE PETYISPHYIO aKTHBHOCTE Ha Kypce.

IIpenMyImiecTBEHHO AJIsI CHHXPOHHOTO B3aHMMOICHCTBHS MEXIY YIaCTHIKaMHU 00pa30BaTeIbHOTO IPOIIECCa OCPEICTBOM CETH
«uTepHer» ucnonbidyercs Microsoft Teams (MS Teams). UToObI TOJTHOLIEHHO UCTIONB30BATh €I0 BOZMOKHOCTH HYKHO
yCTaHOBUTH NpuioxkeHne MS Teams Ha nepcoHaNbHBIN KoMIbloTep U TenedoH. CTapocTaM HY)KHO co3aaTh rpymnmy B MS Teams.
Ydacture B TpyIIe Mo3BOJISIeT:

- CITyIIaTh JEKIIH;

- paboTaTh HA MPAKTHUECKUX 3aHATHSIX;

- OBITH Ha CBSI3M C IIPEIOIaBaTelieM, 3a/1aBasi My BOIIPOCHI MIIM OTBEYas Ha €r0 BOIIPOCHI B OOIIEM YaTe TPYMITEl B pabodee BpeMs ¢
9.00 mo 17.00;

- OCYILECTBIISITH COBMECTHYIO paOOTy HaJ JOKyMeHTaMH (BKJanka «Daiiisl).

I[pu npoBeeHNY 3aHATHI B TUCTAHIIMOHHOM CHHXPOHHOM (hopMaTe HyXKHO BCeTr/ia pabdoTaTh ¢ BKIFOUCHHONW KaMEepOH.




HckmodeHne — eclii peroAaBaTellb MOIPOCUT OTKITIIOUUTh KaMephl U MUKPO(OHEI B cBsA3U ¢ OonbInMu noMexamu. Ha aBatapkax
JIOJKHBI OBITh HCKITFOUMTEIBHO JIeTI0BbIe (oTo.

ITpu npoBeneHny JEKIMOHHO-NIPAKTUYECKUX 3aHATUI BEJETCS 3alUCh. DTO JAeT BO3MOKHOCTh IPOCMOTPA 3aHATHSA B ClIydae
HEBO3MOXKHOCTH NPHUCYTCTBHS Ha HEM WM IIPH HEOOXOIMMOCTH BHOBb OOPATHTCS K MaTEpHay U 3aHOBO €ro IPOCMOTPETS.




