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33ET
108 ®DopMbI KOHTPOJISL B CEMECTpaAX:

3aver 1
51

caMoCTOsITeNbHAs paboTa 57

Pacnpeueﬂeﬂne YacoB JUCHHUILIMHBI 10 ceMeCcTpaMm

CemecTtp
(<Kypc>.<Cemectp Ha 1(1.1)
Kypee>) Hroro
Henens 19
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Jlexmun 17 |17 (17 |17
JlabopaTopHsbie 17 |17 |17 |17
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B tom uuncne unT. 23 (23 |23 |23
Uroro ayn. 51 |51 [51 |51
KonrakTHas pabora 51 |51 |51 |51
Cam. pabora 57 |57 |57 |57
HUroro 108 [ 108 | 108 | 108




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

Pabouas mporpamma
Xumus

Pazpaborana B coorBerctuu ¢ OC BO:

DenepanbHBII rOCYIapCTBEHHBIN 00pa30BaTENBHBIA CTAaHIAPT BRICIIEr0 00pa30BaHMs - OakalaBpHAaT 110 HAIIPABICHHIO TOATOTOBKH
13.03.02 DnexTposHepreTuKa u MeKTpoTexHuKa (mpuka3 Munobpaayku Poccun ot 05.03.2020 r. Ne 95 0.8.)

CocraBneHa Ha OCHOBaHMHU y4eOHOTO IUIaHA!

13.03.02 DnexTposHepreTuKa u MMeKTpoTexHuka, 13.03.02_24 DnextposnepreTuka u nekTporexanka [TpOIIuA.plx
DJEeKTPONpPUBOJ M aBTOMATHKa, YTBepkIeHHOro YueHbM coBeToM OI'TAOY BO HUTY "MUCuC" B coctaBe COOTBETCTBYIOLIEH
OIIOIT BO 30.11.2023, npotokoi Ne 49

VrBepxnena B coctase OIIOII BO:

13.03.02 DnekTposHepreTHKa 1 MIeKTPOTEXHUKA, DIEKTPOIPHBO I aBTOMATHKa, YTBep:KAeHHOH YueHsM coBeToM PI'TAOY BO
HUTY "MHUCuC" 30.11.2023, nporoxoi Ne 49

Pabouas mporpamma ogoOpeHa Ha 3aceaHUH
Kadenpa matemaTuku u ecrecrsosHanust (HoBorpounxuii puianai)

IIpotokon ot 13.03.2024 r., Ne3

PykoBonuTens nonapasaeneHus K.1.H., 1oueHT A.B.I1IBanesa



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

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

2.2 JucuunianHbl (MOIY/IH) U MPAKTHKH, VIS KOTOPBIX 0CBOEHHE JAHHOW AUCHHUIJIMHBI (MOIYJIs1) HEOOX0IUMO KaK
npeanecTByoIIee:

2.2.1 |HauepratenbHas TeOMETpHs U UHXKEHEpHas rpaduka

2.2.2 | TeopeTnyeckue OCHOBBI JJIEKTPOTEXHUKU

223 | dusuka

2.2.4 |IIpuknagHas MeXxaHUKa

2.2.5 |Teopus BepoATHOCTEN U MATEMaTUUECKAs CTATUCTHKA

2.2.6 |IloaroroBka K Impomemype 3amIUThI M 3aIINTA BRITYCKHON KBaTH()UKAIMOHHON PaboTHI

3. PE3YJIbTATBI OBYUYEHUMA IO JUCIHUITIJIMHE, COOTHECEHHBIE C ®OPMUPYEMBIMHA
KOMIIETEHIIUAMMUA

YK-1: CriocodeH ocylmecTBJIATh MONCK, KPUTHYECKH I aHAJIU3 U CMHTe3 HHGOpPMaUuH, yMeHHe AaHAJTU3UPOBATH MPOIECCHI U
CHUCTEMBbI C HCITOJIB30BAHUEM COOTBETCTBYHOIIIHUX AHAIUTUYCCKUX, BBIYHUCIUTECJIbHBIX U OKCIIEPUMEHTAJTBbHBIX METO/10B,
NPUMEeHSITh CUCTEMHBIH MOAXO0/ AJs peleHusi MOCTABJIEeHHbIX 32124

3HaTb:

VK-1-31 3HaTh: OCHOBBI CTPOEHHS BELIECTBA, TEOPHIO IJEKTPOJIUTUIECKON JUCCOIUAIIMH U IIEKTPOXUMHUECKUX MPOIIECCOB

YMmerb:

VYK-1-¥Y1 YMeTs: IpoBOAUTH PacdeTsl MPOAYKTOB XUMHUYECKUX PEAKIUH, TEKTPOIIH3a

Baaaernb:

VK-1-B1 Bragers: criocodamu MCIIOIb30BaHUS Ja00PaTOPHOTO 000PYIOBaHHS B XHUMHUYCCKHX U INMEKTPOXHUMHYCCKUX
HCCIIEIOBAHMUIX

4. CTPYKTYPA U COJAEP)KAHUE

Kon HaumenoBanmue pasnenoB u | Cemecrp | HacoB | @opmupyemsbie | Jluteparypa | Ilpumeyanue KM BeimoJsn
3aHATHS TeM /BU 3aHATHSA/ / Kype HHAUKATOPbI M 1. sieMble
KOMIeTeHIUI pecypcsl padoTsI

Pa3nen 1. BBenenne.
OcHOBHbBIE 3aKOHBI U
NOHATHS XUMHH




1.1 Xumus, Kak pasaen VK-1-31 VK-1- JI1.1
€CTECTBO3HAHMS. 3HAUEHHUE Vi JI1.2J12.1
XUMHU KaK HAy4HOH OCHOBBI 2.2
MaTepHaIOBEeICHUS. 013233
OCHOBHBIC TOHATHS XUMHUH:
aTOM, MOJICKYJIa, OH, MOJIb,
aTOMHAsI MOJIEKYJISIpHAST
Macca, CIroco0bl HX
omnpezaeneHus. OCHOBHBIC
3aKOHBI XUMUH: 3aKOH
COXpaHEeHHUsI MacChl, KaK
OCHOBAa MaTEPUAIILHOTO
OaaHCca TEXHOJIOTHIECKOTO
mporecca, 3aK0H
MOCTOSTHCTBA COCTaBa
BEI[ECTB, 3aKOH
9KBUBAJICHTOB, 3aKOH
Asoragpo. /Jlex/

1.2 CBoiicTBa OCHOBHBIX KJIACCOB YK-1-Bl J1.1 P1
coenuHeHui. /J1ab/ JI1.2J12.1

JI2.2713.1
JI3.3
31 32 33

1.3 CaMocCTOATEIbHOE U3yIEHHE YK-1-31 J1.1
ydebHOTro MaTepuana B LMS JI1.2J12.1
Canvas: Hcropus pa3zsutus 2.2
xumuu /Cp/ 2132233

1.4 CaMocTOATeIbHOE U3yIEHHE YK-1-31 J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas: AToMHO- J2.2
MonekynspHoe yuenue /Cp/ 013233

1.5 CaMocTOATeIbHOE U3yIEHHE YK-1-31 J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:3aKoH ITOCTOSHCTBA J2.2
cocraBa. CocTaBieHue 2132233
(hopmyn OUHAPHBIX
coenquneHmit /Cp/

1.6 CamocToATenbHOE U3yUeHHE YK-1-31 JI1.1
yueOHOTrO Marepuana B LMS JI1.2J12.1
Canvas:CocrtaBieHnue 2.2
(hopMyIT THAPOKCHIOB U 213233
coneii /Cp/

1.7 CamocToATenbHOE U3yUeHUE YK-1-31 YK-1- J.1
ydeb6Horo matepuana 8 LMS v1 JI1.2J12.1
Canvas:ITpumeHeHe 3aKOHOB J12.2
ABOTajipo U ra3oBbIX 3aKOHOB 010293
JUTS PEIIEHUS] XUMUIECKUX
3amaq /Cp/

1.8 OCHOBHBIE 3aKOHBI XHMHUHU. VYK-1-31 YK-1- J.1
3aKkoH 3KBUBAJICHTOB. /JIek/ Vi JI1.2712.1

2.2
31 32 33

1.9 OCHOBHBIE KJTacChI YK-1-31 J.1 P19
XUMHYECKUX JI1.2J12.1
coemunenwi /TIp/ 2.2

212233

1.10 | 3akoH 3KBHUBAJICHOB. YK-1-31 YK-1- J.1 P20
Pemenne pacueTHbIx Vi JI1.2J12.1
3amaq /Tlp/ JI2.2713.1
2132233

1.11 | 3akoH 3xBuBaNcHOB /J1a6/ YK-1-31 YK-1- J.1 P2
V1 JI1.2J12.1
JI2.2713.1
JI3.2J13.3

0132 53




Pa3gen 2. Ctpoenue
BelllecTBA.

2.1 Crpoenue aroma. KBaHTOBBIE YK-1-31 J.1
quciia. ATOMHBIE OpOUTAIH. JI1.2J12.1
ITpunnun Iayns. IIpasuno 2.2
XyH/1a ¥ IOPSIIOK D1 D2 33
3aI0JIHEHHST aTOMHBIX
opbuTaneit. [IpuaImm
HauMEHbILIEH SHEPTUu.

[Teproanueckuii 3aKoH u
Ilepuoauueckas cucrema
XHUMUYECKUX JJIEMEHTOB B
CBETE TCOPUH CTPOCHUS
aToma /JIex/

2.2 XuMuyeckasi CBsI3b. YK-1-31 JI1.1
CTpoeHHe MOJIEKYI. JI1.2712.1
[Tpuunnbl 00pa3oBaHUs 2.2
xuMu4eckoi ceszu. [lpupona 213233
XUMHUYECKOH CBSI3U.

Mounekyna Bogopoja u
METOJIbI €¢ omucanus. Merox
BC u rubpuanzanus
opburaneit /JIex/

2.3 CaMocCTOATEeIbHOE U3yIEHHE YK-1-31 J1.1
yuebHoro marepuaia B LMS JI1.2J12.1
Canvas:DJeKTpOHHbIE J12.2
(hOpMYITBI HIIEMEHTOB. 212233
XapaKTepuCTHKa 3JIEMCHTA
o opmyne /Cp/

2.4 CamocTosATenbHOE H3yUeHUE YK-1-31 J.1
yuebHOTrO Marepuana B LMS JI1.2J12.1
Canvas:3aBHCUMOCTb 2.2
nonoxenus B III1C ot 212233
ctpoerus aroma /Cp/

2.5 CamMmocToATeNnbHOE U3yUeHUE YK-1-31 J.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:Ilepuoanueckoe J12.2
W3MEHEHHUE CBOMCTB BEILIECTB 213233
B 3aBUCHMOCTH OT
nonoxenus B [1C /Cp/

2.6 CaMocTOosATeIbHOE U3yUEHHE YK-1-31 J.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:BaneHTHOCTB. 2.2
KosanenTnas cBs3b /Cp/ 013233

2.7 CaMocTosATeIbHOE U3yIeHHE YK-1-31 J.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:Metannnueckas 2.2
cBs3b /Cp/ 013233
Pazgen 3. OkuCIHTEILHO-

BOCCTAHOBHTEIbHBIE
npoIecchl

3.1 OKHUCIUTEIBHO- YK-1-31 JI1.1 P21
BOCCTaHOBUTEIIbHBIE JI1.2J12.1
peakuuu. YpaBHeHUS J12.2
3JIeKTpOHHOTO Oananca. /TIp/ 2139233

32 OKHCITUTENBHO- YK-1-31 J.1
BOCCTaHOBUTEIIbHBIC JI1.2J12.1
MPOLIECCHI B METAJUTYPTHH. J12.2
OCHOBHBIE 3aKOHOMEPHOCTHU 012233
npoTtekanus. /JIex/

33 CBsI3b OKUCITUTEIHHO- YK-1-31 J1.1
BOCCTaHOBHUTEIbHBIX JI1.2J12.1
CIOCOOHOCTEH 31IeMeHTa Co 2.2
CTPOEHUEM aTOMa, OCHOBHBIE 010293

OKHCIIUTENN U
BoccraHoBurend. /Jlex/




34 OKHCITUTENEHO- VK-1-Bl1 J.1 P3
BOCCTaHOBHUTEIILHBIC JI1.2J12.1
peakmuu. /J1a6/ JI2.2713.1

2132233

3.5 CaMocCTOATeIbHOE U3yIECHHE YK-1-31 J1.1
yueOHoOro Marepuana B LMS JI1.2J12.1
Canvas: Ananuz J2.2
OKHCIIUTEIBHO- 212233
BOCCTAHOBUTEIHHOMN
cnocobHocTH atoMma /Cp/

3.6 CamMocToATenbHOE H3yYEeHUE YK-1-31 J.1
yuebHOTO Marepuana B LMS JI1.2712.1
Canvas: Tunnunsie 2.2
okucnurenu. Hemerasmibl. 213233
Kucnotsr. /Cp/

3.7 CamocToATenbHOE U3yYeHUE YK-1-31 J.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:OKHUCTUTETbHBIC J12.2
CBOICTBa XpOMAaTOB, 213233
JIUXPOMATOB, a30THOM
kuciaotsl. /Cp/

3.8 CaMocCTOATEIbHOE U3yIEHHE YK-1-31 J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas: Tunuunsie 2.2
BOCCTAHOBHTEIM. MeTaslibl, D150233
cynbdupl, HUTpUABL /Cp/

3.9 CamocTosATeNnbHOE U3yYCHUE YK-1-31 J.1
yuebHOrO Marepuana B LMS JI1.2J12.1
Canvas:BoccraHoBuTeIbHBIE 2.2
cBoiicTBa rayoreHua0B. /Cp/ D1 D2 33

3.10 | CamocrosiTenpHOE U3yUCHHE YK-1-31 J.1
yaebHOTrO Marepuana B LMS JI1.2J12.1
Canvas:OKUCIUTENBHO- JI2.2J13.1
BOCCTaHOBHUTEJIbHAS 213233
JIBOMCTBEHHOCTb. Peakunu
JICIIPOTIOpIIMOHUpOBaHUS. /C
p/

Pa3nen 4. DnexTpoxumus

4.1 CamocTosTensHOe U3yUeHne VK-1-31 JI1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:OcHOBBI J2.2
NMEKTPOXUMHUIECKUX 0132 33
npoueccos. ['anbBaHnuecKuit
anexkMHT /Cp/

4.2 CamocTosATenbHOE U3yUeHUE YK-1-31 JI1.1
yueOHOTrO Marepuana B LMS JI1.2J12.1
Canvas:D1eKTpoin3 Kak 2.2
METO/I TIOJY4EHUS U 213233
padUHUPOBAHHS METAIIOB.

Pacuer maccel 1 06beMa
MPOAYKTOB d5ekTponu3a. /Cp/

4.3 DNEKTPOXUMHUYECKUE YK-1-31 YK-1- J.1 P22
MIPOLIECCHI: KOPPO3US Vi JI1.2J12.1
METaJJIOB, TaJIbBAaHUYCCKUI J12.2
3JIEMEHT, JEKTPOJIU3. 212233

[IPuMeneHre TaHHBIX
MIPOIIECCBO B
Mmetaurypru. /Tlp/




4.4 PacTBOpBI M pacTBOpEHUE. VYK-1-31 YK-1- | JI1.1JI1.2
OO61Me 3aKOHOMEPHOCTH Vi JI1.3J12.1
(hU3UKO-XIMHUIECKOTO J12.2J13.3
Iporecca pacTBOPEHHUS 013233
BellecTB. M3Menenue
CBOMCTB pacTBOpoB. Pacuer
KOHIEHTpaui
pactBopoB. /JIex/
4.5 DJEKTPOIN3 B PaCTBOPAX VK-1-V1 VK-1 J.1 P4
AJIEKTPOJIUTOB. -B1 JI1.2J12.1
INanbpBaHUUECKUE IPOLIECCHL. JI2.2713.1
Kopposusi. /J1a6/ JI3.3
212233
Pazgen 5. PactBopbl
5.1 PactBopsl. Pacuer YK-1-¥1 VK-1 J.1 P23
KOHILIEHTpaL1i -Bl JI1.2J12.1
pactBopos. /IIp/ 2.2
212233
5.2 CoiictBa pactBopos. /IIp/ VK-1-31 YK-1- J1.1 P24
Vi JI1.2J12.1
2.2
013233
53 Peakuuu nonHoro oomMeHa. YK-1-31 J.1 P25
I'uaponus coneid, BnusieHue JI1.2J12.1
HMOHOB METAJUIOB Ha 2.2
n3menenue pH 2132233
pactBopa. /TIp/
5.4 [IpuroroBnenue pacTeopa YK-1-¥1 VK-1 J.1 P5
3a7JaHHOMN -B1 JI1.2J12.1
KoHueHTparyu /J1ad/ JI2.2J13.1
JI3.3
31 32 33
5.5 I'maponus couneit /J1a6/ VK-1-B1 J1.1 P6
JI1.2J12.1
JI2.2J13.1
JI3.3
3132 33
5.6 CamocTosATenbHOE U3yYeHUE YK-1-31 YK-1- J.1
yueOHoOro Marepuana B LMS Vi JI1.2J12.1
Canvas:O0111e cBoHCTBa 2.2
pacTtBopoB. PacTBopsI kak 213233
MHOT'O KOMITOHEHTHBIE
cucreMbl. PactBopurens u
pacTBOpseMOe BEUIECTBO.
PactBopumMoOCTS.
Hacrimennsie
HEHACBILIEHHBIE,
TIepPECHIIICHHBIE,
pa3baBieHHBIEC U
KOHILIEHTPUPOBAaHHBIE
pacTBopsl. B3anmopeiicteue
PacTBOPEHHOTO BEIIECTBA
pactBopuTens. /Cp/
5.7 CaMocTOosATeIbHOE U3yIeHHE YK-1-31 J.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:PacTBopsl 2.2
JNIEKTPOIUTOB. 013233
DEKTPOIUTHUECKAS

JIVICCOIMAIINST PACTBOPEHHBIX
BelecTB. Teopus
JJEKTPOJIMTUYECKOM
Jqucconuanyy. KoHcranTa n
CTEICHb JTNCCOLHAIIIH
c11aboro 3IeKTPOIUTa. 3aKOH
pas6asnenuns OcBanbaa. /Cp/




5.8 CamocTosTensHOe U3yUeHUe VK-1-31 J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:PacTBopbI CUITBHBIX J2.2
anexTponuToB. Kaxxymasics 013233
CTEICHb TUCCOLUALIUH
CHJIBHOTO DJICKTPOJIUTA.

HoHHOe pou3BeeHUE BOMBI.
Bonopoauslii u
THIPOKCHIIBHBIA OKA3aTEeNH.
WNnnukatopsl. Metoast
onpenenenus pH.
[Ipoussenenue
pactBopumoctd. OOMeHHbIE
PEaKIiy B pacTBOpAx.
I'upponus coneit. Koncranra
U CTEMeHb TUAPONIN3A.
Bydepusie pactBopsl. /Cp/
Pa3gen 6. O6mue
3aKOHOMEPHOCTH
XHMHUYECKHX MPOIECCOB.

6.1 3aKOHOMEPHOCTH MPOTEKAHUS YK-1-31 YK-1- J.1
IIPOLIECCBO B IIPUPOJIE. Vi JI1.2J12.1
HEPBBIH U BTOPOU 3aKOHBI 2.2
TEPMOJMHAMUKU. DHEPTHUs 212233
I'no6ca. Xumuaeckoe
paBHOBecue. /JIex/

6.2 OCHOBBI TEPMOXUMUH. VK-1-31 YK-1- JI1.1 P26
Pacuer TemnoBbIx 23 QeKToB Vi JI1.2J12.1
peaxumid. /TIp/ 2.2

31 32 33

6.3 XHUMHUYECKOE PaBHOBECHE. YK-1-31 J.1 P27
CMelenre XUMHYECKOTO JI1.2J12.1
paBHOBecHs B cucteme. /IIp/ 2.2

31 32 33

6.4 W3mepenue TemioBoro YVK-1-Y1 VK-1 J.1 P7
s dexTa peakuun -Bl JI1.2J12.1
He#Tpanuzamuu /J1ad/ J12.2J13.1

J3.3
313233

6.5 Uzydenue ckopoctu YK-1-Bl J1.1 P8
XUMHUYECKOH peakiuu u JI1.2J12.1
(haxTOpPOB, BIUSIOMNX Ha JI2.2713.1
Hee /J1a6/ J3.3

013233

6.6 CaMocTosATeIbHOE U3yIeHHE YK-1-31 J.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:OCHOBBI 2.2
tepmoxumuu. /Cp/ 013233

6.7 CaMocTOATeNIbHOE U3yIEHHE VYK-1-31 YK-1- J1.1
yueOHOro Matepuana B LMS Vi JI1.2J12.1
Canvas:Onpenenenue JI2.2J13.1
3aBUCHMOCTHU CKOPOCTH 0132 33
peaKIiK OT KOHLICHTPAIHU 1
Temneparypbl. CMelleHue
pasHOBecus. /Cp/

6.8 CamocToATenbHOE U3yUeHUe VK-1-31 YVK-1- JI1.1
yueOHoOro Marepuana B LMS Vi JI1.2J12.1
Canvas:3axoH ['ecca. 2.2
Pacuers! TeruoBEIX 3¢ GeKkToB 0102093

peaxkiuii. /Cp/




6.9 CaMocTOATeIbHOE U3yIeHHE YK-1-31 YK-1- J1.1
yueOHOro Marepuana B LMS Vi JI1.2J12.1
Canvas:Bropoe Hagano J2.2
TepMouHaMuku. [ToHsTre 06 D152 33
sHTponuu. 3meHenue
SHTPOIUH NPHU (Pa30BBIX U
XUMHYIECKHUX
npespauienusix. /Cp/

6.10 | CamocTosTenbHOE N3yIeHUE YK-1-31 J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:CaMonpon3BOJIbHOE J2.2
MPOTEKaHUE PEeaKIUit. 013233
Oueprus ['m66ca. Pons
SHTAJIBITUHHOTO U
SHTPONUHHOTO (haKTOPOB B
OMpeICICHUN HATIPABICHUS
npouecca. /Cp/

6.11 [ CamocrosiTenpHOE U3yUECHHE YK-1-31 JIT.1JI1.2
y4aebHoro Matepuana 8 LMS JI1.3J12.1
Canvas:OCHOBBI XUMUYECKON 2.2
kuHeTuKH. CKOpPOCTh 213233
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
KaTamm3atopsl. /JIex/

6.12 | CamocTosiTepHOE U3yUCHHE YK-1-31 YK-1- JI1.1
yueOHOTrO Marepuana B LMS V1 JI1.2J12.1
Canvas: Xumuyeckoe 2.2
paBHOBecue. OOpaTUMbIe U 213233
HEOOpaTHMbIE XUMHUYECKHE
peakuuu. Koncranra
XMMHYECKOTO PABHOBECHS U
ee cBsI3b ¢ dHeprueit ['nboca.

CMelieHre XUMHYECKOTO
paBHOBECHS IIPH U3MECHCHUH
ycnosuid. [Ipunnumn Jle-
[atense. /Cp/
6.13 /Kontp.pab./ VYK-1-31 YK-1- J1.1
Y1 JI1.2J12.1
2.2
31 32 33
6.14 /3auér/ YK-1-31 J1.1 KMI1
JI1.2J12.1
2.2
31 32 33
5. ®OHJ OLHEHOYHBIX MATEPHUAJIOB
5.1. KontpoJibHble MeponpusiTusi (KOHTPOJIbHAS padoTa, TeCT, KOJUIOKBUYM, IK3aMeH M T.II), BOIPOCHI s
CaMOCTOSITETHHOM MOATOTOBKH
Kon KonTponsHoe rg:{m;ef;:é\me B
KM MepONpHSITHE It Pl OIPOCHI JJIs TOJTOTOBKA
KOMITETEHIIU I
KM1 3auer VK-1-31;VK-1- 1. Xumus, KaK pas3zien eCTeCTBO3HAHUS. 3HAYCHHE XMMHUU KaK HayYHOU
Y1;YK-1-Bl OCHOBBI MaTe€pHAaJIOBEIe-HHUS.

OCHOBHBIE IOHATUS XUMUHU: aTOM, MOJIEKYJa, MOH, MOJIb, aTOMHast
MOJIEKYIISIpHasi Macca, COCOOBI

ux onpeneneHusi. OCHOBHBIC 3aKOHBI XUMHH: 3aKOH COXPAaHEHUS MACCHI,
KaK OCHOBA MaTepuajb-HOTO




6amaHca TEXHOJIOTMYIECKOT0 MPoIlecca, 3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH IKBUBAJICH-TOB,

3aKOH ABOTazpo.

2. Crpoenne atoma. Macca U SHEprHs B MaTePHAIEHOM MHpE.
OneMeHTapHbIe YaCTHIBI U MO,

Macca, 3aps, CIUH U JpYTUE CBOICTBA JIEMEHTapHBIX BELIECTB. S 1po
1 3JIEKTPOHHASA 000I0UKa.

KBanrossle uncna. BonHoBas GpyHKINA U 2JIEKTPOHHAS IIIOTHOCTH B
aToMe. ATOMHBIE OpOHTANIH.

IMpuanumn [Mayns. EMkocTs 35eKTpoHHBIX oboodek. [Tpasmno XyHna u
HOPSIOK 3aIIOTHEHUS

aTOMHBIX opOutaineil. [TpuHIMn HanMeHbIIeH SHEPTUuu.

3. CtpoeHue 3/1eKTPOHHBIX 000I0YeK aTOMOB 3JIeMEHTOB. [ToHsTHE
3G GEKTHBHOTO 3apsiia sapa

aToma. [lepHoANYHOCTD CTPOCHNUS NEKTPOHHBIX 000I0YEK.
IMToTeH1Manbl HOHU3ALUK U CPOJICTBO

K 2JIEKTPOHY aToMa. Paquycel aTOMOB HOHOB.
ONeKTPOOTPHIIATEIFHOCTh ATOMOB XUMHYECKHIX

JJIEMEHTOB.

4. Ilepuonuueckuii 3akoH u Ileproandeckas cucTeMa XMMHUYECKUX
3JIEMEHTOB B CBETE TEOPHHU

CTPOCHHUS aTOMa.

L. Xumndeckast cBsizb. CTpoenue Monexyn. [IpudnHb
00pa3oBaHMsI XUMHIECKOH CBSI3H.

ITpupona xuMudecko cBs13u. Mosekyia BOAOpoAa U METOABI €€
orucanus. Merox BC u

rubpuan3anus opouranei.

2. BanenTtHoe coctosiHue atoma. KoBaneHTHast ¢Bs3b B
MHOTOATOMHBIX MOJIEKY/IaX.

JloHOpHO-aKkuenTopHoe B3auMoaelcTeue. HanpaBieHHOCTb U
HACHIIIaeMOCTh XUMUYECKOI

KOBQJICHTHOM CBSI3U.

3. MexMonekylspHble B3auUMOJEHCTBUA. XUMHUUYECKas CBA3b U
TUIBI KpUCTAIOB. MloHHas

CBs3b. B3aumopelicTBue HOHOB KPUCTAIIIMUECKON PEILIETKU. DHEPrus
HMOHHOW KPHUCTAJUIMYECKOI

pELIEeTKH, BIUSHUE Pa3MEPOB U 3apsAa0B noHOB. Cunbl Ban-aep-
Baanbca. OpueHTallnoHHOE,

WHIYKIIMOHHOE U TUCTICPCHOHHOE MEKMOJIEKYIIIPHOE B3aUMOICHCTBHE.
4. OCHOBBI XMMHUYECKOW TEPMOAMHAMHUKH. DHEPreTHUECKUE
XapaKTEPUCTUKU XMMHUECKUX Pe-aKIUH.

ITepBoe Haganmo TepmoauHamMuku. [IpeBpamnienue sHepruu 1 paboTH B
XHMHUYECKHX Ipoleccax.

Tepmoxumusi. 3akoH ['ecca. PacdeTsl TemIoBbIX 3()(HEKTOB peaKIuii.
5. Bropoe Hauano tepmoauHaMuku. [ToHATHE 00 SHTPOTHH.
M3mMereHne SHTpOIHH NpH (a30-BEIX

U XMMHUYECKUX IpeBpanieHusx. CaMoInpou3BOIbHOE IPOTEKaHHE
peakuuii. Dueprust [ m66ca. Pons

SHTAJIBIUIHOTO U SHTPOIHUHHOTO (H)aKTOPOB B OIPEICTICHIH
HaIpaBJIeHHs TIpoIiecca.

6. OCHOBBI XUMHUECKOH KUHETHKH. CKOPOCTh XMMHUUECKOM
peakin 1 (HaKTOPHI €€ OIpeIeTsI-IOIIHe.

3aBHCHMOCTH CKOPOCTH PEAKIHH OT KOHIIEHTPAIH PEarcHTOB.
Kunernueckoe ypaBHeHHE peak-IIHH.

I[Tpasuio Bant-T'odda. KoHcranTa ckopocty peakiun. JHeprus
aktuBarmu. Katanms u karamm-3aTopsl.

7. Xumugeckoe paBHoBecue. OOpaTumble H HeOOpaTHMBbIE
xumuueckue peaknuu. Koncranra

XMMHYECKOTO PaBHOBECHS U €e CBA3b ¢ 3Hepruei [ mboca. CmereHne
XHMHYECKOTO PaBHOBECHS

1pu u3mMeHenuu ycnosuil. [Ipunuun Jle-Illartense.

8. OO6mue cBoOWCTBa pacTBOPOB. PacTBOPHI Kak MHOTO
KOMITOHEHTHBIE CHCTEeMBI. PacTBOpHTETH

U pacTBOpseMoe BeulecTBo. PactBopumocts. Hacelennslie u
HEHACHILEHHbIE, IEPECHILEHHbIE,

pa30aBlieHHBIE U KOHIICHTPHPOBAHHBIE PacTBOPHL. B3anmoneiicTeue
PacTBOPEHHOTO BEIIECTBA U

pacTBOPUTESL..




9. PacTBopH! HeanekTponuToB. 3akoHs! Paymsa. JlaBnenue u
COCTaB Napa HaJl PaCTBOPOM.

Kpucranmusanus u KumeHne pactBopa. Kpruockomust v 30yITHOCKOIHSI.
10. PacTBOpPBI 91€KTPOIUTOB. DNEKTPOIUTHUECKAST TUCCOIIHALIUS
PacTBOPEHHBIX BEILECTB.

Teopust sneKTpoaUTHYECKON Auccounanyuy. KoHcTanTa U cTeneHb
JTUCCOTIMAITAY CITa00T0 3IIEK-TPOJINTA.
3axoH pa3basnenus: OcBajiba.

11. PacTBOpBI CHIBHBIX 37€KTPOiIMTOB. Kaxyiascs creneHsb
JIUCCOLIMAILINN CHJIBHOTO 3JICKTPOJIH-TA.

AKTHBHOCTH U K03 uIreHT akTuBHOCTH. VIOHHOE Npon3BeieHne
BO/bl. BosioponiHbIii 1
TUIPOKCUIIbHBIN NoKa3arenu. HAUKATOpHI.

12. OKHCITUTENbHO-BOCCTAHOBUTENIBHBIE TPOIECCHI, KaK
peakuuu nepenoca >nekTpona. OKUCIHU-TeNH,

BOCCTAHOBUTENH. THITBI OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIHH.
KonndecTBeHHBIC XapaK-TEPUCTUKN OKHCITUTEILHO-
BOCCTAaHOBHUTEJBHBIX TPOIIECCOB.

13. DAEeKTPOJHbIE MOTEHIMAIbBl METAIUIOB. [ anbBaHUYeCKUi
3J1IeMeHT. BogopoaHbIi A5IeKTpo.

YpaBHeHne JpHCTa. DIEKTPOIJIN3 PACTBOPOB U PACIIIIABOB.
DIEKTPOIUTUIECKOE TTOTYYEHHUE Me-TaJJIOB.
DIEKTPOXUMHUYECKAsT KOPPO3HsI METAJIIOB.




KM2

9K3aMCH

VYK-1-31;YK-1-
V1;YK-1-Bl

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.
OneMeHTapHbIE YaCTHIBI U MO,

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.
DNeKTPOOTPHIIATEIFHOCTh ATOMOB XUMHYECKHIX

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

CBsI3b. B3auMoselicTBHE HOHOB KPUCTAIIMYECKON PEIIETKU. DHEPrHs
HMOHHOW KpHUCTAJUIMYECKOH

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

MHAYKLMOHHOE U TUCIIEPCUOHHOE MEXMOJIEKYIISIPHOE B3aUMO/IEHCTBHE.
4. OCHOBBI XUMUYECKOW TEPMOAMHAMHUKHN. 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 [ m606ca. Ponp

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 Baur-T'opda. KoncranTta ckopoctu peakiuu. DHeprust
akTuBanyu. KaTanus u Katanu-3aTopsl.

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

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

npu u3MeHeHuu ycnosui. [Ipunnun Jle-Ilatense.

8. OO61ue cBoiicTBa pacTBOPOB. PacTBOPHI Kak MHOTO




KOMITOHEHTHbIE CUCTeMBI. PacTBOpHTEH
U pacTBopsieMoe BeulecTBo. PactBopumocTs. Hacblenusie u
HEHACHIICHHBIE, IePECHIICHHBIC,

pa30aBlICHHBIC U KOHIIEHTPUPOBAHHBIC PacTBOPEL. B3anmoneiicteue
PAcTBOPEHHOTO BEIIECTBA U
pacTBOPUTEISL. .

9. PactBops! HeanekTponuToB. 3akoHs! Payns. JlaBienue u
COCTaB Tapa HaJ PaCTBOPOM.

Kpucrannusanus u kuneHue pacteopa. Kprockonus 1 30yIUTHOCKOITHSL.
10. PacTBOpBI 37EKTPONMUTOB. DNEKTPOTUTHUECKAS TUCCOLUALINS
PacTBOPEHHBIX BEILECTB.

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

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

AKTHBHOCTP U K03()(HpUIMEHT akTUBHOCTH. LIOHHOE IpON3BEICHNE
BO/BI. BonopoaHslii u
TUAPOKCUIIBHBIN MoKa3aTenu. IHIuKaTopHl.

12. OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE POLIECCHI, KaK
peaxuuu nepeHoca 31eKTpoHa. OKUCIH-TeNH,

BOCCTAHOBHUTENHU. THITBI OKUCITUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIH.
KonnuecTBeHHBIE XapaK-TEPUCTUKU OKUCIUTEIBLHO-
BOCCTaHOBHUTEIBHBIX IIPOIIECCOB.

13. OneKTpOoaHbIe TOTEHIIHANIbBI METAJIOB. [ albBaHWYECKU
31eMeHT. BoopoaHslii anexTpoa.

VYpaBHeHue DpHcTa. DIEKTPOIU3 PaCTBOPOB U PACILIABOB.
OJEKTPOIUTUIECKOE TIOIyYEHUE Me-TaJJIOB.

ONeKTpoXuMHUUYecKask KOPPO3HUsSI METAILIOB.

14. XapakTepucTHKa KOOPAUHALMOHHBIX COSIMHEHUH, UX
MOoNy4deHus, Kaccudukanus. KoM-miekcoodpa3oBaTenb U JIUTaHIBL.
PaBHOBecus B pacTBOpax KOOPAUHALUOHHBIX coequHeHnid. Ho-
MEHKJIaTypa KOOPAMHAIIMOHHBIX COeAMHEHUH. XUMHUUECKasl CBS3b B
KOMILJIEKCHBIX COeIMHEHUsX. I[puMeHenre KOOpAMHALMOHHBIX
COeIMHEHNH B HayKe M TEXHHKE.

15. Bonopon. Ilonoxenue B nepuoanYecKoil cucreme, METOIbI
NONy4YeHUs, PU3NYECKHE H XUMH-YECKHE CBOWCTBA, IPUMECHECHUE
BOJIOpOJA.

16. Ianorensl. O0mast xapakTepHUCTHKA, MTOTyYCHHUE,
(uznyeckue U XuMuUeckue cBorcTBa. Co-eAMHEHNE TAIOTEHOB C
BOJIOPOJIOM, ITOJTydeHue, CBOHCTBA. COoeMHEHMsI FaJIOTEHOB ¢
KuciopoxoM. [IpuMeHeHne raJoreHoB.

17. Kucnopoa. Cepa. O6m1as xapakTepucTuka, Crioco0sl
noJyueHus, GpU3nuecKre u Xummyeckue cpoiictsa. O30H, ero
MOJy9IeHHe, CTPOSHHE MOJICKYJI, CBOMCTBA U IpUMeHeHHe. Boxa.
®dusznye-ckue cBoiictra. [lepokcus Bogopoia, cCTpoeHue, norydeHue,
CBOIicTBa, npuMeHeHune. CoenHEHHEe Cephl C BOIOPOIOM, KUCIOPOIOM.
IIpumenenue ceprl U €€ COeIMHEHUI.

18.  Asor. ®octhop. O6mas xapakTepHUCTHKA, CIIOCOOBI ITOTyIEeHUS,
(uznyeckre U XuMUUeckue cBorcTBa. COeqUHEHHS a30Ta C BOAOPOAOM,
CIOCOOBI ONTyYeHHS, (PU3NYECKIE U XUMHICCKUE CBOICTRA.
Coenunenue azoTa ¢ KuciaopogoM. Cosu KUCIOpoJ0COIepKALIIX
KHCIOT a30Ta. IIpu-MeHeHue a30Ta u ero coenuHeHuil. Bonoponusie
coequnenus ¢pocdopa. Kucnopoansie coenune-aus Gocdopa.
®docoarel. [Tpumenenue pocdopa 1 ero CoeTUHESHHIHA.

19. VYraepon. OOmiast xapakTeprucTHKa, HAX0XKICHUE B TPUPOJIC.
AmnotponHsie Moauduka-mmuu. Croco0s! MoIydeHus, GH3uIecKue u
XMMUYecKue cBoiicTBa. BompoponHelie coemHeHus1, KUCIOPOAHbIE
COEIMHEHNS, KHCIOPOJOCOAEPIKAIIHE KHCIOTH ¥ X COJIH.
[IpumeHeHne yriaeposa u ero COeqUHEHNUI.

20. s-meramsl [ u Il rpynm. [lonokeHne B mepuoguuecKon cucTeme,
o011as1 XapaKTepUCTHKa, METOIbl NoaydeHus. duzndyeckue u
XHMHYECKHe cBOHCTBA. OKCHIBI, THAPOKCHUIBI, HX KIaCCH(U-KAITH,
CIOCOOBI ITONTy4eHHs U cBoiicTBa. [IpiMeneHue.

21. p-metamisl 111, IV rpynn. OOmias xapakTepucTrka
aneMeHToB. HaxosxaeHne B ipupoe, cro-coObl OTydeHH,
(u3mueckne U XUMHUeckne cBoiicTea. [IpumeHenme.

22. d - metamuiel. IV u V rpynn. O6masi xapakTepucTUKa




9JIEMEHTOB, HAXOXKAEHUE B IpUpoe U noiaydeHne. OKCUpl,
ruapokcubl. [IpumeHeHue.

23. d - meramner VI, VII rpymm. OOmast xapakTepucTruka
9JIEMEHTOB, HAXOXKACHUE B IPUpPO/IE U noiaydeHne. OKCUIbI,
ruapoxcuabl. [Ipumenenue.

24. Meraisl ceMeiicTBa Keje3a, miatuabl Oomas
XapaKTepUCTHKA dJIEMEHTOB, HaX0XKJICHUE B IPUPOJIC U MOTyIeHHUE.
UyryH u ctanb. OKCUIBL, TUAPOKCHIBI, COETUHEHUS METAJIIOB
cemeiicTBa xenes3a, maTuHbl. [IpuMeHeHue.

25. Ioarpynma meau. OOmas XapakTepHCTHKA 3JIEMEHTOB,
HaXOXXIECHUE B IpUpoe U moinydeHne. OKCHIbI, THAPOKCHIBIL.
IIpuMeHeHne 31eMEHTOB MOATPYIIBI MEH.

26. IMonrpynma nuHka. OOmas XapaKTepUCTUKA 3JICMEHTOB,
HaXOXXJCHUE B IPUPOJIE U Moyde-Hue. OKCUJIBI, THAPOKCHIBL.
[IpuMeHeHne 21eMEeHTOB MOATPYIIEI IUHKA.

27. JlanTanunel. Aktuauabl. OOmIas XapakTepUCTHKA
9JIEMEHTOB, HAX0XICHHUE B PUPOJIE U TO-TydeHue. OKCHIIBI,
runpokcuasl. [Ipumenenue.

KM3

KonrponsHas
pabora Nel

YK-1-31;VK-1-V1

1. Hanumute 31ekTpoHHBIE (HOPMYIIBI 2JIEMEHTOB C
MOPSAIKOBBIMUA HOMepamu 7 u 23. Onpenenu-Te, K KakoMy
ANIEKTPOHHOMY CEMEHCTBY IMPHHAUICKAT HJIEMEHTHI, KAKHE IEKTPOHBI
SBJISTFOTCSI Ba-JICHTHBIMH, KaKOBO MECTOIIOJIOKEHHUE HIIEMCHTOB B
Ilepuonuueckoii cucreme? Hanumure GopMy-1bl BBICIIUX OKCHIIOB U
THIPOKCUOB JJISl 5TUX JIEMEHTOB, YKaKMTE X KUCIOTHO-OCHOBHBII
Xa-pakrep. 2. Jaiite coBpeMeHHYIO (opMyIHpoBKY
Iepnoandeckoro 3akona. O0wsicHUTE ero (usndeckuit cMbici. Kakyro
HU3ILIYIO U BBICUIYIO CTETIEHH OKHCIIEHHUS MPOSBIAIOT KPEMHHUH,
MBIIIBSK, cenieH 1 xao0p? [Touemy? CocraBbTe hOpMYIIBI COSANHEHUH
JIAHHBIX 3JIEMCHTOB, OTBEYAIOIIIX STHM CTCTICHIM OKHCIICHIS.
3. Kak meron BC 00bsicHsICT THHEHHOE CTPOSHHUE MOJIEKYJIbI
BeCl2 u Terpasapudeckoe crpoeHue Monekyast CH4? 4.

3aKOHYHTE ypaBHEHUSI OKHCIIHTEIFHO-BOCCTAHOBUTENBHBIX
peakuunii: K2S+KMnO4+H2S04 S+... Cu + HNO3 (pa36) = ...
PaccraBbTe KO3 QUIMEHTHI Ha OCHOBE JICKTPOHHBIX YPAaBHEHUH.
VYKaKuTe B KOKIOH peakIMy OKUCIUTENh U BOCCTAaHOBHTENb. 5. Kakas
macca NaOH neoOxomauma mist Heiirpanuzauu 0,2 M pactBopa
a30THOM KUCIOTHI 00be-MoM 600 mu? 6. Hanmumute ypaBHeHUs
peakiyii HOHHOTO OOMeHa B MOJIEKYIIPHOM ¥ HOHHOM BHJIaX MEXIY
pacTBOpamH: a) a30THAs KHCIIOTA M THAPOKCH] IMHKA, 0) kKapOoHAaT
KaNbIs U COJSTHAS KUCIIOTA. 7. 3alHIINTE CXeMy ralbBAHHYECKOTO
JJIEMEHTa, B KOTOPOM KaJMHUEBas U OJIOBSIHHASL INIACTUHKU TIOTPYXKEHBI
B PacTBOPHI CBOUX COJICH. YKa)XHUTE aHOJ M KAaTOJI, HATIUIIINTE
3IIEKTPOHHBIE YpaBHE-HUS MPOIECCOB, MPOTEKAIONIIX HA IEKTPOAX
npu ero pabore. PaccunTaiite D/IC. 8. 3anuimmre ypaBHEHUs peakLui,
MPOTEKAIOUIMX HA HHEPTHBIX 2JEKTPOJIaX MPH dIEKTPOIU3E BOJHOTO
pacTBOpa XJIopHIa MarHus. PaccumraiiTe KOIMIECTBO AIIEKTPUIECTBA,
HeoOxoxumoe amst nomydeHus 10 mit xmopa.

KM4

KonrponbHas
pabota Ne2

YK-1-31;VK-1-V1

CBOHCTBa 2JIEMEHTOB U HX COCAWHEHUH (IPUMEPHBINA BapuaHT OuneTa)
1. Jadite xapakrepuctuky Metaiiam [ A rpynnel. CocTaBbTe
(hopMyYITBI OKCHAOB U THIPOKCH-IIOB, OOBICHUTE, KaK MEHSIOTCS
CBOMCTBA METAJIIOB 10 HOATPYIIIE C YBEIHICHUEM 3apa/a SApa.
Hanummure ypaBHeHHs peakiuii, XapaKTepU3yIOLINe XUMUUECKHE
CBOMCTBA LIEJOYHBIX METAIJIOB. 2. Hanummre ypaBHeHuUs
PEaKITHiA, TPH TIOMOIIH KOTOPBIX MOXKHO OCYIIIECTBHUTE CIIEAYIOIINE
npeBpanienust: Mapraser — xaopua Maprasua (II) — ruapoxcun
mapranna (II) — ruppokcun mapranmna (IV). 3. Jonumure
YpaBHEHUS peakiuii, paccraBpTe Kodddurmentsr: MnO2 + FeSO4 +
H2S04 = ... MoS2 + HNO3 = H2MoO4 +...+...+... K2Cr207 + Zn +
H2S04 = ... 4. CmnaB Menu, jkere3a M IMHKa Maccor 6 T (Macchl
BCEX KOMIIOHEHTOB paBHbI) ToMecTHIH B 18,25 % pacTBOp cosiHOM
KHCcnoThl Maccoil 160 r. PaccunraiiTe MaccoBbI€ JOIH BEIIECTB B MOJIY-

YUBIIEMCSL PACTBOpE. 5. Crnoco0bl MOTy4deHHs JKemesa.
PaccMoTpuTe JOMEHHBIH MPOLIECC KaK OKUCIUTEIbHO-
BOCCTAaHOBHTECIIBHBIN. 6. Kenesnoe uznmenne MEIJICHHO

paspymaercs Hox AefCTBIEM CITa0OKUCIIO Cpesbl, HO IIPU KOH-TaKTe
JKeJle3a ¢ MeJHOM MPOBOJIOKOH CKOPOCTh PEaKI[MH OKUCICHUS
3HAUUTEIBHO yBennuuBaeTcs. OOBSCHUTE ITO SBICHHUE C TOUKH 3PCHUS




5.2. Tlepedenn paGoT, BeINoIHsAeMbIX 10 AucuuminHe (Kypcosasi padora, Kypcosoii npoexrt, PT'P, Pedepar, JIP, I1P u 1.11.)

Kon Hazpanue Tposepsiemeie
WUHUKATOPbI Conepsxanue pabOTHI

paboTbl paboTsl .

KOMITCTEHITUH

P1 JlaGoparopnas YK-1-B1 1.[laliTe XapaKTepUCTUKY OKCHJIaM, Ha KaKHE KIJIACChI TOJIPa3ACISIOTCS
pabota Nel okcuzpl. 2. CBoICTBa OCHOBHBIX coequHeHH. 3. CBONCTBA KUCIIOT.
CBO¥CTBa OCHOBHBIX Kucnoponoconep:xamue 1 6e3KHCIOpOAHEIE KHCIOTHL. HasBanue
KJIaCCOB coneii. 4. Conu. CBoiicTBa, Kiaccu(puKaius, AMCCOLUALNS
COEIMHEHUH.

P2 JlabopaTopHast VK-1-B1;VK-1-V1 ChopMynrpoBaTh 3aKOH IKBHBAICHTOB. 2. PaccunTaTh S5KBHBAJICHTHYIO
pabota Ne2 3akon Maccy 3aJJaHHOTO BelecTBa. 3. PaccuntaTh SKBUBAICHTHBIH 00bEM
9KBUBAJICHTOB rasza. 4. DKCIepUMEHTAIBHO YCTAaHOBUTH SKBUBAIEHTHYIO Maccy

MeTaja.

P3 JlabopatopHas YK-1-B1 1. YMeTh paccUnTHIBaTh CTENICHU OKUCIICHUS JIEMEHTOB B BEIIECTBAX.
pabora Ne3 2. laTb onpezeneHue NOHATHIO OKucauTenb. [Ipusectu npumepst
OKHUCIUTENBHO- TUIIMYHBIX OKUC-THTeNeil. 3. JlaTh onpeneneHue NOHATHIO
BOCCTaHOBUTEJIbHbIE BOCCTaHOBUTENb. [IpuBecTr NpuMepsl TUITUYHBIX BOCCTAHOBUTENEH. 4.
PEaKITHH. OIEHUTH OKUCIUTETFHO-BOCCTAHOBUTEIBHYIO CTIOCOOHOCTD BEIIECTBA.

P4 JlaboparopHas YK-1-B1 1. laTh onpeieneHue MOHATHIO IeKTponn3. [IpaBuiia Beroopa
pabora Ne 4 MPOLIECCOB Ha Ka-TOJE M aHOAE B AIIEKTPOJIU3E PACTBOPOB
DJeKTpoan3 B 9JIEKTPONUTOB. 2. JaTh onpeesieHne NOHATHIO I'ajbBaHUYECKUN
pacTBOpax aneMeHT. 3. COCTaBUTh CXEMBI TaTbBAHMIECKIX SJIEMEHTOB C
JJIEKTPOJIUTOB. 3aaHHBIMHU lekTpoaamiu. 4. Paccunrars 3/]C raapBaHu4ecKoro
['anpBannueckue aneMeHTa. 5. YpaBuenue Hepucra. 6. 3akon @apazes ais pacuera
IIPOLIECCHI. Macchbl U 00beMa MPOAYKTOB JIEKTPOIH3a
Koppo3usi.

P5 JlabopaTopHast VK-1-B1;YVK-1-V1 1. PacTBOpeHme Kak (HU3MKO-XHMMHUECKHIA ITpotecc. 2. Beipakenue
pabora Ne 5 KOHIICHTpAIIUil pacTBOPOB, 3HaHUE (POPMYIT pacueTa KOHIEHTPAIHH. 3.
[Ipurorosnenue [ToHsATHE THTPOBAaHUSA, OCHOBHASL (POpPMYIIa THTPOBAHUSI.
pacTBOpa 3alaHHON
KOHIICHTpAIIHN.

P6 JlabopaTopHast YK-1-Bl 1. Tunponus comneil mo kaTuoHy U o aHUOHY 2. Onpenenenue pH
pabora No 6 pactBopa 1o popmysie coiu 3. Peakiiuu HOHHOTO 0OMeHa, IpaBuIIa
I'mnponus coneit HAIMCAHUS PEeaKIii B MOHHO-MOJIEKYISIPHOM BH/IE.

P7 JlabopaTopHast VK-1-B1;YVK-1-V1 1. DHepreTuka XMMUYECKUX PEAKLUil, pa3HOBUIHOCTH PEAKLIUH 110
pabota Ne 7 ternoBoMy ¢ dexty. 2. 3akoH ['ecca u cnencTsus u3 Hero. 3.
Uzmepenue CyILIHOCTh KaJOPUMETPHUUECKOT'0 METOIa ONPEAEIEHHs TEIIOBOTO
TeroBoro dddexra 3 PeKTa peaKium.
peakIn
HEeUTpaIu3anuu

P8 JlaGoparopHas VK-1-Bl1 1. CkopocTh XUMHUECKON peakIiy. 3aKOH JSHCTBYIOIUX Macc. 2.
pabora Ne§ XuMHYecKoe paBHOBECHE U (PAKTOPBI, BIUSIONINE Ha CMEIICHUE
N3yuenue ckopoctu xumudeckoro pasHoBecus. 3. [lpunnun Jle-1llarense. 4. @akropsl,
XUMUYECKOM BIIHSIONINE HA CKOPOCTh PEaKIIHH.
peakuuu u
(baxTopos,

BIIHSIFOIIUX Ha Hee

P9 JlaboparopHas YK-1-Bl 1. Kaxue coennHeHuss OTHOCATCS K KOMITJIEKCHBIM
pabora Ne 9 coenuueHusM? [IpuBeaure mpumepsl. 2.  Kakue coenquHeHHs
Kowmrmiekcusle u Ha3bIBAIOTCS ABOWHBIMU coiisiMu? [IpuBeauTe mpuMepsl ABOWHBIX
JIBOMHBIE COJIN. coneit. 3. Kaxue xumuueckue cBA3M ACUCTBYIOT B KOMILIEKCHBIX
CsoiicTBa coenuHeHNAX? YTo XapakTepu3yeT KOHCTaHTa HECTOHKOCTH?
COCIIMHECHHU.

P10 JlabopatopHas YK-1-B1 1. Kakyro MakcUMalbHYIO CTENeHb OKHCICHHUS MOXET
pabota Ne 10 MIPOSIBIIATH B CBOMX COSMUHEHUsX a) (rop, 0) xmop? [Touemy drop, B
CsoiicTBa OTJIMYHUE OT OCTAIBHBIX TAIOTEHOB, HE MOXKET MPOSIBIATH

sneMmeHToB VII A
IPYIIIBI ¥ UX
COCIMHCHHUH

MIOJIOXKUTENBHON cTeneHn okucienus? 2. Kax n3menstorcs
HEMETAJUIMYECKUE CBONCTBA ATOMOB C YBEIIMYEHHEM MOPSIKOBOTO
HOMepa B psay rajnoreHoB? Uem 31o o0bscHsercs? 3. CpaBHuTE
BOCCTaHOBHUTEJbHbIE CBOWCTBA I'aJIOTEeHUA-UOHOB. MOTYT JIn
raJlOreHOBOJOPO/IBI B KAKUX-JTHOO PEaKIusAX UrPaTh POIb OKHCIUTEIS?




P11 JlabopaTopHast YK-1-Bl 1. UeMm 00BSCHIETCS, UTO cepa, CEeIeH, TEILTyp MPOSBISIOT
pabora Ne 11 Goiee BbIpa)KCHHbIC HEMETAIUINYECKUE CBONCTBA, YEM JICMEHTHI
CBo¥iCTBa CephI U ee MOATPYNITEL a30Ta, HO MEHEee BRIPa->KEHHBIE IT0 CPABHEHHMIO C
COCIMHEHUH rajgoreHaMu? 2. Kak n3MensieTcss BOCCTaHOBUTEINIbHAS
CHOCOOHOCTH XallbKOT€HOBOJ0POOB B psiay: H20, H2S, H2Se, H2Te?
JlaiiTe MOTHBUPOBaHHBINA OTBET. 3. HasoBure coenunenus
CepHl, B KOTOPHIX OHA SBIISETCS: a) TONBKO BOCCTAHOBHU-TENIEM, 0)
TOIBKO OKHCIHTEIEM, B) BOCCTaHOBUTENeM M okucnureneM. 4. Kak u
MOYeMY U3MEHSIOTCS KHCIOTHBIE CBOMCTBA B Psy CEpHasi — CENeHOBas
— TemntypoBas kucnorta? Kak B 3TOM psay H3MEHSIOTCS OKHCITATEIBHBIC
P12 JlaboparopHas YK-1-B1 1. [Touemy mexay MoJieKyJamMH BOJAOPOAA U MOJEKYJIaMH
pabora Ne 12 KHCIIOpOoZa He 00pa3yroTca BogopoaHsie cBsa3u? 2. Ilouemy B
CgoiicTBa ITepronuueckoi cucTeMe XMMHUYECKUX 3JIEMEHTOB BOAOPO OTHOCST
aneMeHToB VI A kak k I tak u k VII rpynne? 3. B Buzne kakux MOHOB BOJOPOJ MOXKET
TPYINIIBI U UX BXOJIUTh B COCTaB XUMUYECKHUX coequHeHnit? cxoast u3 crpoeHus
COeIMHEHUH aToMa KHCI0poJa, yKaKUTe ero BaJleHTHbIe BO3MOxHOCTH. Kakue
CTENEHHU OKHCIIEHHS MPOSABIIAET KUCIOPOJ B COEIUHEHUAX?
P13 JlabopatopHas YK-1-B1 1. CpaBHUTE aTOMHbBIE XapaKTEPUCTUKU (ATOMHBIA paanyc,
pabora Ne 13 SHEprusi HOHU3ALUHU, SHEPTUS CPOJCTBA K AIIEKTPOHY,
CsoiicTBa 3JIEKTPOOTPHUIATENIFHOCTE) HeMeTaioB VA, IVA u VIA rpynn u
3neMeHToB V A oInpeAenuTe NPUYUHY UX pasnuuuii 2. Kaxkoit 13 ra3000pa3HbIX
TPYIIIIBI ¥ UX THIPHUIOB 3JIEMEHTOB IIATON TPYNITEI B MEHBIICH CTeIe-HI MPOSBIICT
COCJMHEHUH BOCCTAaHOBHUTENbHBIE CBOIicTBa? OTBET MOTHBUPYHTE, HCXOS U3
MIOJIOKEHUS DJIEMEHTOB B MEPUOANYECKON cucteme. 3. CpaBHu1
TEPMHUYECKYIO YCTOHUMBOCTh, OKHCIUTEIBHO-BOCCTAHOBUTEIBHYIO
CTIIOCOOHOCTH a30THCTOH M a30THOH KHCIOT. 4. Ilepeuncnute
OKCHJBI a30Ta, KOTOPBIE OTHOCSTCS K KUCIOTHBIM okcunaM. Co-cTaBbTe
ux GopMyIsl ¥ POPMyYIIBI KHCIIOT, KOTOPBIC UM COOTBETCTBYIOT?
P14 JlaGoparopnas YK-1-B1 1. Ha xakux noypoBHSIX HaXOJSTCS BaJICHTHBIE JIEKTPOHBI Y
pabora Ne 14 snemenToB IV A rpynmsi? Kakune cTenenu okucieHus Hanoomee
CsoiicTBa XapaKTepHBI U HEMETaJUIOB 3Tol rpynmsl? OnpenenuTe CTeneHb
aseMeHToB IV A OKHUCIIeHUs aToMa yriepoaa B coenunenusx: CH4, CH30OH, HCOOH,
TPYIIIBI U UX CO2. KakoBa €ro BaJ€HTHOCTb B 9THX COCIUHEHUX? 2. Kakue
COeMHEHUH AIUIOTPOIHBIE MOTU(DHUKAINN YIJIEPOa M KPEMHHS U3BECTHEI?
OxapakTepusyiTe aJuIoTPOITHbIE MOIU(UKAIINN YTIAEPOJa U YKKUTE
NPUYUHY Pa3IM4Ms UX CBOUCTB. 3. Kakue xumudeckue cBs3u
XapakTepHBI T coequHeHni yraepona? Kak oObACHUTS THHEHHOE
ctpoenue mMonekynsl CO2? 4. YTo MOHUMAIOT MOJ, KECTKOCTHIO
BoJbI? HasoBure Buabl xkecTkocTu. [Ipennoxure crnocobsl ycTpaHeHUs
KapOOHATHOM KECTKOCTH BOJBL.
P15 JlabopaTopHast VK-1-Bl 1. YeM MOXHO OOBSICHHUTH OOJNBIIYI0 BOCCTAHOBUTEIHHYIO
pabora Ne 15 CIIOCOOHOCTH IMIEIOYHBIX MeTamioB? [Togemy IienouHO3eMeNbHEIE
CaoiicTBa s- MeTasuibl 6onee ciaadble BOCCTaHOBUTEINH, [0 CPABHEHHIO CO
METAJIOB. IIEIOYHBIMU MeTanaaMu? 2. IToueMy mIETOYHBIE METANIBI HE
TPUMEHSIOTCS [l BOCCTAHOBJICHUSI MEHEE aKTHBHBIX METAJIOB M3
BOJIHBIX PacTBOPOB WX cojer? 3. Kax 1 nouemy usMeHsroTCS
OCHOBHBIE cBo¥cTBa B psaay a) LIOH — CsOH; 6) Be(OH)2 — Ba(OH)2?
4. HasoBute 0CHOBHBIE CITOCOOBI MOMYUCHHUS MIETOYHBIX U
IIEIOYHO3EMEIbHBIX METAJIJIOB.
P16 JlaboparopHas YK-1-Bl 1. Ha noBepxHOCTH aqlOMHUHHEBON IMIACTUHKHU OT JOJTOT0O

pabora Ne 16
CsoiictBa p-
3JIEMEHTOB

XpaHeHus 00pasyeTcs HaleT OKCHIa M TMApokcuaa amoMunus. Kak
YIQJIUTh 3TOT HaJeT XUMHUYECKUM IIyTeM, HE 3aTPOHYB MeTaia?

2. ITogemy cBuHel He pacTBOpseTcS B pa30aBICHHBIX CONSHOMN
U CEpHOM KHMCII0-TaX, XOTs ¥ PacIOJIOKEH B Py HANPSKEHUH 10
Bogopona? 3. Kakue cTeneHn okuciaeHHs HPOSBIAIOT OJOBO U
CBUHEL B CBOMX COeIMHEHUAX? B Kakoil cTeneHy OKUCICHUS OJUH U3
HUX SIBJISETCS ) CUIBHBIM OKHCIHUTENEM, 0) CHIIbHBIM
BoccTaHoBUTeneM? IIpuBeanTe MprMe-pbl COOTBETCTBYIOLINX
COEIUHEHUH. 4. ITouemy 3ameHa pa30aBIEHHOW KHUCIOTH Ha
KOHIICHTPHPOBAHHYIO OJIarONPH-ATCTBYET PACTBOPEHHIO CBUHIIA B
CEpHOM KUCIIOTE U MOJABIISIET €r0 B CIIyyae ¢ a30THON KHCIOTON?




P17 JlaGoparopHas YK-1-Bl 1. Kaxue crenenu okuciaeHUs MPOSBIISAIOT AJIEMEHTbI
pabora Nel7 noArpynnsl BaHaaus? OnpenenuTe CTENeHN OKUCIEHHs BaHaIus B
CaoiicTBa XpoMa U noHax VO2+, V4092-, V60174-. 2. VkaxuTe, Ha CBOMCTBA
€ro COeJUHEHUM Kakux 21eMeHToB V B u VI B noarpynn Biuser 1aHTa-HOUIHOE
ckatre. KakoBBI OCHENCTBUS ITOrO BIUAHUSA? 3. KakoBa peakuus
BOJHBIX PACTBOPOB XpoMmara H auxpomata kanusi? OTBeT 000CHYyHTE.
4. Kak m3MeHsieTcsi KUCIOTHO-OCHOBHBINA XapaKTep CBOWCTB
OKCHJIOB ¥ TUAPOKCH-IOB JIEMEHTOB MOATPYII BaHAIUS H XpOMa TIPH
nepexo/ie OT HU3LIEH CTENEeHN OKUCIIEHHS K BhICIIEH?
P18 JlaGoparopnas YK-1-B1 1. Kaxue creneHu okucIeHHs] XapaKTepHBI IS METAIIJIOB
pabota Nel8 cemeiicTBa xenesza? 2. Kakue coeanHeHuns: Ha3bIBAIOT
CBoiicTBa METAJIOB tepputamu u depparamu? Ilpuseaure mpume-psl. e oHE HaXOAAT
ceMeiCTBa xKere3a u npumenenue? 3. UeM 0OBSICHUTD, UTO B BOJE, COAEPIKAIIEH HOHBI
WX COCMHCHUH Fe3+, xoppo3ust MHOTHX Me-TaJuToB yckopsiercsi? 4. Kakue
JKEINE30YTIIEPOIHBIC CTIIABBI HA3hIBAIOT CTANISIMH, KaKHUe — YyTyHAMHE?
P19 [IpakTuueckoe YK-1-31 OCHOBHBIE KJIACCHI
3ansTre Nel XUMHUYECKUX
COEMHEHUH
P20 IIpaxkTuyeckoe YK-1-31;VK-1-V1 3aKoH 3KBUBaJIEHOB. Pemienue
3aHsTHE No2 pacyeTHBIX 3a1a4
P21 [IpakTuueckoe YK-1-31 OKHCITUTENBHO-
3aasTHe Ne3 BOCCTAaHOBUTEINIbHBIE PEAKIIHH.
YpaBHEHUS 3JIEKTPOHHOI'O
OanaHca.
P22 [IpakTuueckoe YK-1-31;YK-1-V1 DNEKTPOXUMHUYECKUE
3ansiTue Ne4 MIPOLIECCHI: KOPPO3Us
METaJJIOB, TaTbBaHUIECKUI
9JIEMEHT, 3JEKTPOJIH3.
[TPuMenenne qaHHBIX
MPOIIECCBO B
METaJUTypTHH.
P23 [IpakTryeckoe VK-1-31;VK-1-VY1 PactBopsl. Pacuer
3ansaTue NeS KOHIIEHTpauun
pacTBOpOB.
P24 [IpakTuueckoe VK-1-31;YK-1-V1 CBolicTBa pacTBOPOB.
3aHgaTie Ne6
P25 IIpaxkTuyeckoe VK-1-31 Peaxunn nonHoro ooMeHa.
3aHsTHEe No7 Tunponus coneil, BnusieHue
MOHOB METaJIIOB Ha
n3menenue pH pactopa.
P26 [IpakTudeckoe VK-1-31;YK-1-V1 OcHoBbI TepMoxuMun. Pacuer
3aHaTue No§ TEIIOBBIX YPPEKTOB
peaxkuui.
P27 [TpakTudeckoe YK-1-31 XHUMHUYECKOE PAaBHOBECHE.
3aHgaTHe Ne9 CMeleHne XUMHYICCKOTO
PaBHOBECHS B CHCTEME
P28 [IpakTuueckoe YK-1-31;VK-1-¥1 KommnnekcHsbie comu.
3ansaTue NelO Howmenknarypa, o6pazoBanue,
pa3pylieHne KOMIUIEKCHBIX
cojeil. 3HaueHue B
METaJUTypTHH.
P29 [IpakTryeckoe VK-1-31;VK-1-V1 CgoticTBa 3memeHToB VII A
3ansaTue Nell TPYIIBI U KX
COETMHEHHH
P30 [IpakTuueckoe VK-1-31;YK-1-V1 CaoiicTBa amemeHToB VI A
3apgTHe Nel2 TPYIIIBL U UX
COCIMHECHUMN
P31 [IpakTuueckoe YK-1-31;YK-1-V1 CBoticTBa 351eMeHTOB V A
3aHgaTue Nel3 TPYIIIBI U UX
COeIMHEHUH
P32 [IpakTrdeckoe VK-1-31;VK-1-V1 CgoticTBa 35eMeHTOB [V A

3aHgTue Nel4

TPYIIBI U KX
COETMHEHNH




P33 IIpakTuyeckoe YK-1-31;VK-1-V1 CBOHCTBA S- METAJLIOB.
3ansitie Nel5

P34 [IpakTuueckoe VK-1-31;YK-1-V1 Amromunnii. O0mas

3anstue Nel6 XapaKTepUCTHKA, IOJIydEeHHE,
(busnveckre U XUMHUYECKHIE
cBoiicTBa. OKcHl, THAPOKCHUTI,
COJIM aJTFOMHHHUSL.
[TpuMeHeHne aTIOMUHKS U €r0

COETMHEHNH.
P35 [IpakTuueckoe VK-1-31;YK-1-V1 [Moarpymnma meau.
3aHsaTHe Nel7 OCc00EHHOCTH XUMHYECKHUX

CBOWCTB Me/iH, cepebpa u
30J10Ta. 3HAYEHUE ITHX

METAaJIOB B
MPOMBIILICHHOCTH.
P36 [IpakTuyeckoe VK-1-31;YK-1-V1 Ioarpynna munka. Obuias
3arsTue Nel§ XapaKTePUCTHKA JIEMEHTOB,

HaXOXJICHUE B IPUPOIE U
nonyaeHue. OKCHIBI,
ruapokcuabl. [Ipumenenue
AJIEMEHTOB TIOJITPYIIITHI
[IMHKA.

5.3. OueHovHbIE MaTepuaJibl, HCNOJb3yEeMbI€ VISl IK3aMEHa (onncaﬂne 6I/IJ1€TOB, TECTOB U T.l'[.)

DenepanbHOE FOCYIapCTBEHHOE AaBTOHOMHOE 00pa30BaTeIbHOE YIPEKICHUE
BBICLIEr0 NPO(ecCHOHATBEHOT0 00pa30BaHus
«HanmoHanbHbII HccnenoBaTeNbCKUi TexHomorndeckuii yauepcurer « MUCuCy
HoBotponuxknii ¢prmman

Kadenpa MareMaTuKy 1 €CTECTBO3HAHUS
Ox3amenannonHsi 6mter Ne 0(OIIK-1; OITK-4)

Jucrumniuaa: XumMus
®dopma o0ydeHsI: OTHAs
dopma npoBeeHUs: TICbMEHHAs

1. OObscHHUTE, HA 9YEM OCHOBAHO pa3/ielICHHe XUMHYECKUX 3JIEMEHTOB Ha METAJUIBI M HeMeTayutel. KpaTko mosicHuTe
pacronoxxenne Metauios B [lepuoaudaeckoii cucreme, MpUBEIUTE HX XUMHUIECKYIO M OOIMIETEXHUIECKYIO KIaCCH(DUKAIINH.

2. CocraBbTe ypaBHEHHS PeaKmuii, KOTOPHIC IPOBOIAT AJISI OCYIICCTBICHHS CICAYIONINX MIPEBPaICHHUIH:
Cd — Cd(NO3)2 — Cd(OH)2 — [Cd(NH3)6](OH)2 — CdSO4.
Peakuuu HOHHOTO 0OMEHA COMPOBOUTE HOHHO-MOJICKY/ISIPHBIMU YPABHEHHUSMH, 8 OKACIUTEIEHO-BOCCTAHOBUTEIBHYIO PEAKIIHIO
3aIUIINTE HA OCHOBAaHHUH 3JICKTPOHHBIX YPAaBHCHHH.

3. Illemo4Hble METAILIBI TAK XK€, KaK M MIETOYH MOTYYAIOT SJIEKTPOXUMUIECKU. B uéM 3aximtodaercs pa3nuiue MOoTydeHus: 3TUM
METOJIOM HATPHs M THUAPOKCHUIA HATPHS U3 XJopuaa Hatpus? [IpuBeanTe 3JeKTPOIHBIC U MOJIHBIC YPABHEHHUS ITHX MPOLIECCOB.
CKOJIbKO HaTpHsI MOXKHO TOJIYYUTh, €CJIA AJIEKTPOIIU3 MPOBOANUTH B TeueHue 1 1 30 MuH npu cusie Toka 15 A ¢ yu€rom Toro, 4ro
BBIXO/[ 110 TOKY cocTaBisieT 90% ?

4. Hepe'mcm/lTe, B BUJIC KAKMX COCIMHEHUI BCTPEYACTCA B IIPUPOIEC IKEIIE30. Kakue criaBel Ha OCHOBE JKelie3a IOJIy4aroT B
MCTaJ’IJ’IprI/II/I? Yto oHu coboi OpEeACTaBIIAIOT U KAKOC IMPOMBINIIICHHOC TPUMCHCHHUC HMEIOT?

5. TIpu pactBopenuu 0,5 r u3BecTHIKA B coysiHON Kucnote nosydeno 75 mn CO2 ( 23°C u 104 xIla ). Brruucnure npoueHTHOE
coznepxanne CaCO3 B usBecTHsKe. {1 4ero HY)KeH M3BECTHSK B MeTauTyprun? Kakue apyrue kapOoHaThl, HINPOKO
HCTIONIb3YEeMBIE B TIPOMBIIIICHHOCTH, BaM M3BECTHBI 1 KAKOBO MX MPUMEHEHHE?

6. Omnpenenute Maccy 5%-HOTo pacTBopa IEPOKCHIA BOIOPOAA, HEOOX0AUMOTO s okuciaeHus 100 MiI OTHOMOJIIPHOTO pacTBOpa
cynbdara xenesa (1) B mpuCyTCTBHN CEPHOI KUCIOTHI.

JucranumnonHo sk3ameH npoBoautcs B LMS Canvas. Dx3aMeHalMoHHBIH TecT coaepxut 30 3ananuii. Ha perenue orsoaurcs 30
MUHYT. Pa3penieHHple MOMBITKY - BE. 3aYUTHIBACTCS HAITYIIIHIA PE3ysIbTaT.
O6pa3zen 3agannii 47151 9K3aMeHa, mpoBoanMoro auctannnonHo B LMS Canvas (OITK-1; OITK-4)




1.Atom »nemenTa numeet KoHpuUrypamuio 1822s22p63s23p64s13pS. Ykaxure nepuo, rpymiry, HOATPYyHITy, MAaKCHMAJIbHYIO CTEIIEHb
OKHUCIICHHS M ()OPMyYITy BBICIIETO THPOKCHA JAHHOTO 3JIEMEHTa.

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

1. 3aKOHOMECPHOCTb U3BMCHCHHSA aTOMHOI'O paanyca,
2. 3aKOHOMCEPHOCTb UBMEHCHUSI HEMETAIIUNICCKUX CBOMCTB.

YBEJIMUNBACTCS, YMEHBIIIAIOTCS
YMEHBIIAETCS, YMEHBIITAIOTCS
YMEHBIIACTCS, yBEIMINBAIOTCS
YBEJINUUBACTCS, YBETMIHUBAIOTCS

3.PaccTaBbTe COOTBETCTBUE YTBEPXKACHUN

yactuna P(3-)

yacTuma P (+5)

gactuna Mn (+4)

aTOM JIF000T0 MeTania

4.3 mpeUI0’)KeHHBIX BEMECTB BRHIOCPHUTE BEMIECTBA C MOJICKY/SIPHBIM CTPOSHHEM: BOA, KapOOHAT HATPHSI, YIIICKUCIIBIN Ta3, HOI,
JKene30, OKCUI KpeMHus (4)

BO/JIa, YIJIEKUCIIBIN Ta3, o1
BOJIa, KapOoHAT HATPHsI, HOJ
BOJIa, YIJIEKUCIIBIN Ta3, OKCHUJ KpeMHUs (4)
BOJIa, YIVIEKUCIIBIN Ta3, 0/, KapOOHAT HATPHUS
5.CoriacHo TepMOXHMHUYECKOMY YPaBHEHHIO PEAKIIUH FOPEHUS alleTHIICHA

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

6.KOJIITYECTBO TEIUIOTHI, BRIIEIHBIICECS TP CTOpaHNH 224 11 (H.y.) aneTnieHa, OyneTr paBHO KkJIx.

13050.0000
7.CornacHO TEpMOXUMUYECKOMY YPABHEHHIO PEaKLIUU T'OPEHUSI METaHA

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

qutst momydenns 4010 x/Ix TemnoTs! moTpedyercs MeTaH (H.y.) 00beMOM . (1y.)

112.0000
8.BrIOepuTe akTOphI, yBETHUMBAIOIINE CKOPOCTh PEAKI[UH OKHUCIICHNS aMMHaKa B IPHCYTCTBUM IIATUHBL:

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

HOBBIIIEHHE OOIEro JaBICHUS
MIOBBIILIEHUE TEMIIEPATYPhI
HaJIn4Me KaTaau3aropa
MOBBIILIEHUE KOHUEHTPALUU KUCI0POAa
IOBBIIIEHUE KOHLEHTPALUU BOJSAHBIX I1apOB
MIOHMKEHUE TaMIIEPATypPbI
9. BribepuTte (akTopsl, yBEIHUNBAIOIIHE CKOPOCTh PEAKI[NH OKHUCIICHNS aMMHaKa B IIPHCYTCTBUM IIATUHEL:

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

MOBBIILIEHHE OOIIEro JaBICHUS
MOBBIIICHHE TEMIIEPATypPhI
HaJIIHe KaTann3aropa
MOBBIIIEHNE KOHIIEHTPAIMH KUCIOpo1a
MOBBIIIEHHE KOHIIGHTPALMU BOJSHBIX N1apOB
TIOHIDKEHUE TaMIIEPaTypHI
10. Beibepure axTopsl, KOTOpEIE OYIYT yBEITHMINBATH BEIXOA IMPOAYKTA PEAKIIIH




Fe203(18)3H2(r) = 2Fe(TB) + 3H20(T) - Q

TIOHU3HUTH TEMIIEpaTypy, TIOHU3UTD 00IIee TaBICHUE

MOBBICUTH TEMIIEPATYpPY, IIOBBICUTH JABICHHE BOAOPOA, TIOHU3UTH KOHIIEHTPALIUIO BOISHOTO Mapa

MOBBICUTH TEMIIEPATYPY, TOBBICUTDH JABJIEHHE BOJOPO/A, TOBBICUTH KOHIIEHTPALIMIO BOASHOTO Tapa

MOHM3UTH TEMIEPATypy, HOBBICUTH JIaBJICHHE BOJOPOAA, HOHU3UTH KOHLEHTPALUIO BOJSTHOTO Iapa
11.CKombKo TpaMMOB THIPOKCHIA HATPUS HE0OXoanMo B3sTh st npurotosieHus 400 r 10%-ro pacteopa?

40.0000
12.Cmemranu 400 r 10%-ro 1 100 r 70%-r0 pacTBOpOB cepHOI KUCIOTHL. HaliinTe KOHIEHTPAIUIO KUCIOTH! B MOTy4EHHOM
pacTBope.

22.0000
13.B 1 11 Boawt pactBopuiit 300 11 xiopoBoaoposa (H.y.). Haiinure MaccoByro 1010 KUCIIOTHI B ITOJIy4eHHOM pactBope. OTBeT B
MPOLIEHTaX OKPYIIIUTE [0 IIEJIOTO.

33.0000
14.13 mpeutoxKeHHBIX Tap BEUIECTB, BRIOGPUTE Ty Iapy BENIECTB, KOTOPHIE OMHOBPEMEHHO MOTYT COCYIIIECTBOBATh B PACTBOPE.

KOH u FeCI3

KOH u AgNO3

KOH u CuS0O4

KOH u NaOH
15.13BecTHO, YTO COJIM METAJIOB B pACTBOPAX U3MEHSIOT KHCIOTHOCTD cpenbl. KakoBa pH pacTBopa, colepKamiero Coiau XJaopuaa
ANFOMUHUS 1 HATpaTa xene3a (3)?

pH<7
pH<14
pH>7
pH=7
17.0npenenyte OKUCIUTEND B JaHHON pEaKLUH

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

I(-1)+e=1(0)
Fe (+3) +e =Fe (+2)
I(-1)-e=1(0)
Fe (+3) -e =Fe (+2)
18.0npenenure OKKCIUTEIBHO-BOCCTAHOBUTEIIBHBIC CBOMCTBA BELICCTB B MPEJIOKECHHBIX TPYIIIax

02, H2S04, KMnO4

H20, HCl, Fe203, H2

KI, Na2S, Cu

K2Cr207, FeO, CH4, Al

19.MeTon0M 37IeKTPOHHOTO OanaHca paccTaBbTe KO3 GHUIUECHTH B JAHHOM ypaBHEHHU:

H2S +02 =S02 + H20
Omnpenennre CTEICHH OKHUCICHHS 3JIEMCHTOB, OKHCIIUTENb U BOCCTAHOBUTEIb, BEIOCPHUTE MPABIIIbHBIC YTBEPIKICHHS
KOX(QQUIIMEHT TIepe]T OKUCITUTENEM PaBeH 3, KHCIOPO OKUCIISAETCS
KOd(QQHLUEHT Tepe]l OKUCIUTENEM PaBeH 3, cepa OKHUCISIETCS
K03(OULUEHT Mepen OKUCIUTENIEM PaBeH 2, cepa BOCCTaHABIMBACTCS
KO3 QUIMEHT TIepe]] OKUCITUTENIEM PaBeH 3, cepa BOCCTAHABIMBACTCS
20.0Ompenenute BemectBa X1 1 X2 B JaHHON cxeMe MpeBpalleHHid
CI2 + H2 =Xl
X1+ Fe(OH)2 =X2

HCI, FeCI2
HC, Fe(OH)3




HCI, H20
HCI, FeCl3
21.0Onpenenute Bemecta X1 1 X2 B 1aHHON cXeMe NpeBpalleHUH

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

H2S04 (pa306), Fe(OH)2
H2S04 (pa36), Fe(OH)3
H2S04 (xonm), Fe(OH)3
H2S04 (xonu), Fe(OH)2
22.0npenenuTe Kak U3MEHSIOTCS] CBOMCTBA O€3KHUCIIOPOIHBIX KHCIOT raJIOreHoB B cienytomeM psay: HF --- HCI --- HBr --- HI

CHUJIA KUCIIOT PAcTeT, TAK KAK YMEHbIIAETCS aTOMHBII pasinyc rajoreHa

CHJIa KUCJIOT YMEHBIIAETCS, TAK KaK YBEIMYMBACTCS aTOMHBII paJilyc rajoreHa
CHJIa KUCIIOT PACTeT, TaK KaK YBEIIMUMBACTCS aTOMHBIN paguyc rajoresa

CHUJIa KUCIIOT HE U3MEHSAETCSI, HE3aBUCUMO OT aTOMHOTO pajuyca

23.TlepBoii cTamuelt MOIydeHUS CEpPHOI KUCIIOTHI SBISCTCS 00KUT TIHPHTA, TIPOIECC BEIPAXKACTCS YPaBHCHHEM:
4FeS2 + 1102 = 2Fe203 + 8502
Uro sBNSIETCS BOCCTAHOBHUTENIEM B JJAHHOW peaKIiu?

Kee30

JKeNe3o0 U cepa

KEJe30 U KUCIOPOX

cepa
24 .Btopoii cragueii nmpoliecca moxy4eHus: CEpHOW KUCIIOTHI SIBJIIETCS KATAJIUTUYECKOE OKKCIIeHHe okcuaa cepbl (4): 2S03 + 02 =
2S03 +Q

BriGepure ycnoBust CMELIEHHsI XUMUYECKOTO PaBHOBECHS BIIPABO.
IIOHU3UTh TEMIIEPATYPY, IOBBICUTH JABJICHHUE, YIAJIATh U3 CUCTEMBI IIPOIYKT PEaKLUH
IIOHU3UTH TEMIIEPATYPY, HIOHU3UTh JABICHUE, YAAATh U3 CUCTEMBI IIPOJYKT PEAKIIUU
IIOHU3UTH TEMIIEPATYPY, IIOBBICUTH JABJICHUE, HE YAAIATh U3 CUCTEMBbI IPOAYKT PEaKLUH
IIOBBICUTB TEMIIEPATYPY, IOBBICUTH JABJICHUE, YAAIATh U3 CUCTEMbI IPOAYKT PEAKLUU

25.CepHast KOHLIEHTPUPOBAHHAs KUCJIOTA SABJIAETCS CUIIbHBIM OKHcnuTeneM. OmnpenenuTe Kak MEHIETCsl CTENEeHb OKUCIIEHHS CEPBL B
CIIeYIOIUX YPaBHEHUSAX PEaKLUH U BEIOEPHTE COOTBETCTBYIOIINE YPABHEHUS JIEKTPOHHOr0 OanaHca

H2S0O4(xon1) + Cu = S02 + CuO + H20
H2S04(xoHuir) + Fe = SO + Fe2(S04)3 + H20
H2SO4(xonn) + Zn = S + ZnSO4 + H20
H2S04(xoum) + Mg = H2S + MgS04 + H20

26.PaccunTaiiTe MaccoBYyIO JIOJIIO Jkeie3a B okcuze xkenesa (3). OTBeT gaiite B MpoLeHTaX, OKPYIJIEHHBIX JI0 LIETI0r0

560.0000
27 PaccunTaiiTe, CKOJBKO KI' XKeJie3a MO>KHO OJTy4uTh U3 1 T okcuaa sxenesa (3), eciau BbIxo npoaykTa cocranisieT 80%. OTBeT B
KT, OKPYIJICHHBIX JIO [IEJIOTO.

560.0000
28.TTonbepure BO3MOXKHOE KaTOJHOE TIOKPBITHE IS XKEIE3HOTO H3IEIHs

0JIOBO
IIUHK
XpoM
Meb
29.0npenenute BO3MOXKHBIN MPOIYKT PEaKIMK KOPPO3UH OLIMHKOBAHHOTO JKeJle3a IPH HapyIICHUH OKPBITHS B KUCIIOH cpesie

OKCH/I IIMHKA
KapOOHAT IIMHKA

TUAPOKCHUI IUHKA

30.0OnpenenuTe COOTBETCTBHE MEXY XUMHUUYECKHMH MPOLIECCAMH U BEIIECTBAMH, OTYYAEeMbIMU C UX MOMOILBIO




3JIEKTPOJIU3 PACTBOPOB COJIeH
AIIEKTPOJIN3 PACILIaBOB COJICH
METOJI ABOMHOTO KOHTAKTHPOBAHHS
MUPOMETAILTYPTUs

B pe3ynbTaTe PabOTHI METAIUTYPIHUYESCKUX NIPEINPHUATHH B BO3IyX IOMAIaeT OOJIBIIOE KOIMIECTBO Ia3000pa3HBIX BEIOpocoB. Cpemn
HUX KUCIIOTHBIE OKCUABI. BriOepuTe BepHBIN TIepeyeHb.

OKCHJ] KPEMHHUSI, OKCH/JIBI JKeJle3a, JUOKCU]] CEPBI

YIIIEKUCIIbIH ra3, CepHbIA aHTUIPU]T, OKCHU]T KPEMHHUS

YIJIEKUCIIBIN Ta3, IMOKCH]] KPEMHHUS, OKUCH JKelle3a

YIJICKUCITBIN Ta3, CEpHUCTBIN Ta3, OypbIil ra3
M3BecTHO, 4TO OAHUM U3 METOJI0B OYUCTKU CTOYHBIX BOJI OT HOHOB TsDKEJBIH METAJUIOB sIBisieTcs Koaryisuus. Koarynsar
cBs3biBaeT HOoHHI Fe(2+), Cr(3+), Zn(2+), Cu(2+), Mn(2+) u apyrue u ocaxxaaeT B Buje ocaaka. Kakoe BemecTBo us3
NPEIJIOKEHHBIX MOXKHO MCIIOJIb30BaTh B KAUECTBE KOAryisHTa?

NaHCO3
Ca(OH)2
CuSO4
HNO3

5.4. MeTroauka OLleHKH OCBOCHHUS JUCHMILUINHBI (MoayJs, npaktuku. HUP)

Kputepun orieHKH OTBETOB Ha 9K3aMeHe, IPOBOJANMOM B YCTHOH (opme

Ornenka «OTIHYHO» CTABUTCS, €CIH

- Ha TEOPETUYECKHE BOIMPOCHI JaHBI PA3BEPHYTHIC OTBETHL, IIPH HEOOXOIMMOCTH U3JI0KEH MaTeMaTH4ecKuid amnapar (hopmysibl,
rpaduKy ¥ T.JI.) IPUBEACHBI COOTBETCTBYIONINE CXEMBI, TAOJIHIIBI, PUCYHKH U T.J., MPABUIILHO pEIlieHa 3a/1a9a

- 00y4aroIIHUIiCS XOPOIIO OPUSHTUPYETCS B MaTepuaie, BIaeeT TEPMUHOIOTHEN, TPUBOAUT PUMEPHI, 0OOCHOBBIBAET,
aQHAM3UPYET, BBICKA3BIBAET CBOIO TOUKY 3PEHUS 110 aHATU3UPYEMBIM SIBICHHSIM U MpoLieccaM, MPaBUIBHO MPUMEHSET MOTy4eHHbIE
3HAHMS TIPH PEIICHAH MPAaKTHYECKUX 3a1a9. OTBETHI H3JIararoTcsi CBOOOIHO, YBEPEHHO 0€3 MCIIOIb30BAHUS JIHCTa YCTHOTO OIIpoca
Ornenka «XO0poImIo» CTaBUTCS, €CITU

- Ha TEOpETUYECKHE BOMPOCHI JaHBI IIOJIHBIE OTBETHI, HO UMEJa MECTO HETOYHOCTh B ONPEACICHIH KaKUX-THOO0 OHSATHIMA, SIBICHHHA
U T.71. 3ajaya peleHa.

- 00yJaroOIIUIiCS OPUCHTUPYETCS B MaTepralie XOPOIIIO, HO JIOMYCKAeT OMHOKY TIpH GOPMYITHPOBKE, ONTMCAHUH OTICITBHBIX
KaTeropui

OneHka «Y OBIETBOPUTENBHOY» CTAaBUTCS, €CIH

- Ha TEOPETUYECKHE BOIPOCH! TaHbI OOIIUE HETIOIHBIC OTBETHI

- oOydaromuiicst c1abo OPHEHTHPYETCS B MaTepralle, He MOXKET pelaTh 3a/1add, He MOKET IIPHBECTH NIPUMeEp, HE MOXKET
aHAM3UPOBATh U 0OOCHOBBIBATH

Onenka «HeynoBieTBOpUTENIEHOY» CTaBUTCS, €CIU

- He pellieHa 3ajjada U MPaBWIGHBIA OTBET JaH Ha OJUH BOTPOC (JTUOO HU HA OJTUH)

- oOyyaromuiics B MaTepuane IUCIHUIUINHBI TPAKTUIECKH He OPHEHTHPYETCS, T.€. He MOYKET JAaTh NaXke OOIINX CBEIESHUH 110
BOIIPOCY.

KpuTepun orieHKH OTBETOB Ha SK3aMEHe, IPOBOAMMOM B AUCTaHIMOHHOI hopme B LMS Canvas

90 < IIpouent BepHbIX 0TBETOB < 100 - OTIIMYHO

75 <TlporeHT BepHBIX 0TBETOB < 90 - XOpOIIOo

60 < ITponeHT BepHBIX OTBETOB < 75 — yIOBIETBOPUTEIHHO

6. YHAEBHO-METOAUWYECKOE U HTHO®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas jurepartypa

6.1.1. OcHoBHas IMTEPaTYpa

ABTOPBI, COCTaBUTEITH 3ariaBue bubmmoreka UznarenbcTBO, TOM, 311. aJipec
JI1.1 | Kopxyxos H.T'. OOmas 1 HeopraHUJIecKast M.: MUCuC; UH®OPA-M, 2004,
XUMUS: Yueb. mocobue
JI1.2 | I'muaka H.JIL. O6mas xumust: Yued.nmocobue M.: Unrerpan-Ilpecc, 2006,
JI1.3 |B.B. bynanos, T.H. XuMHYecKass KHHETHKA: Jlans, 2014,
JlomoBa, B.B. PeiOkuH | yaeOHOE TIOCOOHE

6.1.2. lono/IHUTe/ILHAS TUTEPATypa

ABTOpLI, COCTaBUTECIIN 3armaBue bubanoreka I/ISZ[aTeJ'IBCTBO, rong, 3JI. aapec




ABTOpBI, COCTaBUTEIH

3arnaBue

Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI2.1 |IumanoBuy U.A. Xumust: Meroanueckue M.: Bricu. k., 2003,
yKa3aHHs, IPOrpamMma,
pelIeHre THIIOBBIX 33/1a4,
MPOrpaMMHPOBAHHEIE BOIIPOCH
JUTSL CAMOTIPOBEPKU H
KOHTPOJIBHBIC 3aJaHUs JUIS
CTYJCHTOB-3a09HHKOB
WHXCHEPHO-TEXHIIECKUX
( HEXUMHYECKHUX )
CIELUAIILHOCTEH BY30B
J12.2 | AW .bepexHoii, Xumust: [Iporpamma, M.: Beicu.uk., 2004,
B.N.En¢pumos, METOJUYECKHE YKA3aHHUS,
JI.. Tomuna pelieHus 3a7a4 U KOHTPOJIbHBIE
3aJaHus VIS CTY/IEHTOB-
3a0YHUKOB WHXKEHEPHO-
TEXHHUYECKUX CICHUAATBHOCTEH
BY30B
6.1.3. MeTroanueckue pa3padoTku
ABTOpBI, COCTaBUTENU 3arnaBue Bubmmorexa M3parenscTBO, roa, 311. anpec
JI3.1 | SAupmmaa T.H. Heopranmueckas xumust: JIab. Hosotpouuk, 2006,
MPaKTUKyM http://elibrary.misis.ru
JI3.2 | fAupmmnHa T.H. Heoprannueckast xumust HoBotponuk, 2012,
(XUMHUSI DTIEMEHTOB): http://elibrary.misis.ru; www.nf.misis.ru
71a00PaTOPHBII MTPAKTUKYM
JI13.3 | Cocr. O.JI.JIoO6aueBa u | Xumust. OCHOBHBIC 3aKOHBI: HMCY "Topusriii", 2012,
Ip. Meron. ykazaHus K
1ab0paTOPHBIM paboTaM
6.2. Ilepeuens pecypcoB HHGOPMAIMOHHO-TEIEKOMMYHUKANIMOHHOH ceTu «UHTEepHeT»
31 |H® HUTY "MUCuC" www.nf.misis.ru
32 | KubepJlenunka www.cyberleninka.ru
33 | Poccuiickas Hay4dHas SIEKTpOHHAsT OMOIHOTEKA www.elibrary.ru
6.3 IlepeueHb MpoOrpaMMHOro obecneveHus
I1.1 |AnruBupyc Kaspersky Endpoint Security nns 6usneca-Pamupenssriit Rus Edition 150 -249 Node 1y EDU RNW Lic.
I1.2 | Microsoft Office 2007 Russian Academic OPEN No Level
1.3 Microsoft Teams
1.4 |Zoom
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 TaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHauienue

133 VYuebnas  aymuropus  Juia  3aHATHH | KoMmekt ydeOHoN Mebenn Ha 56 MecT 1 oOydaromuxcs,
JICKIUOHHOTO THIIA, NpaKTHYCCKUX | |  cTalMOHApHBIA KOMIBIOTEp Ui HpernojaBareis ¢
3aHATHI BEIXOZIOM B MHTEPHET, MPOEKTOpP, dKpaH HACTCHHBIH, JOCKa

aymuTtopHas MenoBas, BeO kamepa Logitech, xomonxw,
muueH3uonHsle nporpammbl MS  Office, MS  Teams,
anTuBupyc Dr.Web.

134 VYuyeOHas ayIUTOPHSI g 3adatuil | KommnekTt yuebnoit mebenu Ha 40 mecT 11 oOydaromuxcs,
JIEKIIMOHHOTO THIIA, NpakTHYEeCKUX | |  cTanMOHApHBI KOMIBIOTEp Ui IperojgaBaTels ¢
3aHATUI BEIXOZIOM B MHTEPHET, NMPOEKTOpP, SKPaH Ha INTAaTHBE, JOCKa

aynutopHas MenoBas, Be0 kamepa Logitech, komonku,
nuneH3uonnsle  mporpammbl MS  Office, MS  Teams,
arTuBHupyc 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.,
ITATUB Ja0OpaTOPHBIA MeTauTMYecKuid st OropetoB 19,
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 mabopatopHsii, | mr., pH-merp
craunonapublii OKCITEPT-001-3, 4 mrT., nocka menoBas, 1
IIT., TEPMOMETP DJIEKTPOHHBIM mnopTtatuBHbl UT-15 17K,
15 mr., marautHas 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, 2mT.), akBaguctwmsatop J2-25CII6,
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,
uckosumerp BIDK-1 0.34, 1 mr.

141 VYuebnas aboparopus "Xumus"

Komrutekc  ygeOHOro 00OpyHOBaHMS JJIsL  IPOBEICHUS
sKojorndeckoro mpaxktukyma (TecT KomIeKTsl:MuHH-
skcnpecc-tabopatopust «Iluenka-¥Y/m, pH-lmr, PK-BIIK-
lwr, OX-1,Kap6onarei-1 mr, Cynbdatsi-1mT,Xnopuasi-1
wmt, Hurparel-1 1w, Kanpuwmii, XKeneszo-1mr,l{BeTHOCTS-
lmr, MyTHOCTE  /HPO3PadyHOCTB)  KOMIUIEKT  JUIS
nabopatopHeix pabdot ans ydamerocs, pH-merp Checker 1,
kouaykromerp HANNADIST 1, konaykromerp Dist, pH -
merp AHMOH-4100, pH-merp Checker I(HI 98103)
KapMaHHBIH, caxapumerp CVY-5, momspumeTp HOPTaTUBHBIA
II-161, pedpakromerp HNPD-464, osnexrporumra (1
KOH}OD.), TEH3UOMETP K-6 KRUSS, yaeOHO-
71a0opaTOpHBIH KOMIUIEKT" XuMus'", Meiikep OpOHTaIBHBIN

0S-10 YHUBEpCaIbHBIH, BECHI aHAJTUTHYECKHE
snekTpoHHble HTR-120CE, HCTOYHMK TOCTOSIHHOTO TOKa
b5-45, KOMIIBIOTED, CTOJIBI nabopaTopHbIe c

TEXHOJIOTHYECKOH IPHCTaBKOi, TaOypeTs! 1TabOopaTOpHEIE.

8. METOAUYECKHUE YKA3AHUSA JJIS1 OBYYAIOIUXCA

OcBoeHMEe AUCIUILTNHEI MPEAIoiaraeT Kak MPoBeAeHUE TPAIULIMOHHBIX ayJUTOPHBIX 3aHATHH, TaK U PabOTy B ANEKTPOHHOI
nHpopMamonHo-o6pasoBarenbhoi cpene HUTY «MUCuCy» (QUOC), 4acThio KOTOPOH HEMOCPEICTBEHHO NMPEAHA3HAYCHHOHN JTst
OCYIIECTBIICHHS 00pa30BaTEIHLHOTO Mpollecca SBIIETCS DNEKTPOHHBIN 00pa3oBaTenbHbIi pecypc LMS . OH mo3Bodsier
WCTIOJIb30BaTh CIENUANBGHBIA KOHTEHT U 3JIEMEHTHI JJIEKTPOHHOTO 00YYEeHUS M AUCTAaHIIMOHHBIX 00pa30BaTEbHBIX TEXHOJIOTHH.
LMS wucnonb3yercsi MpeMMYIIECTBEHHO Ui aCHHXPOHHOTO B3aUMO/ICHCTBIS MEX/y YIaCTHUKAMK 00pa30BaTElIbHOTO mpoiecca

MOCPEACTBOM CCTH ((I/IHTepHeT».

Urto0bl 3 (PEeKTHBHO UCTIONIB30BaTh BO3MOXHOCTH LMS, a COOTBETCTBEHHO U YCIIEITHO OCBOHTH JAUCIHUILINHY, HY)KHO:
1) 3aperucTpupoBaThcs Ha Kypc. I 3TOr0 HyXHO HepelTH M0 CChUIKE ... JIOTHH U Maposb COBNAAAeT C JOTMHOM U MapojieM OT

maHoro kadbunera HUTY MUCucC;

2)B pyOpuke «B Hadano» 03HAKOMHTHCS C COAEPKaHHUEM Kypca, BOIIPOCAMH JUIS CAaMOCTOSITENIFHOM MOATOTOBKH, YCIOBUSAMHA
JIOMYCKa K aTTecTaIuy, (GopMoil POMEKYTOUHOH aTTeCTAINH (3a4eT/3K3aMeH), KPUTSPHUIMH OLICHUBAHUS U JIP.;

3)B pyopuke «Momynu», 3aX0/isl B COOTBETCTBYIOIIME pa3Aeibl U3ydaTh yueOHbIe MaTepHabl, pa3MelleHHbIe MpenojaBareneM. B
T.4. TI0JIb30BAThCS JINTEPATYPOH, PEKOMEH/IOBAaHHOI NPEIIoAaBaTelieM, IIePeXo/is IO CChUIKAM;

4)B pyopuxe «bnbdnnorexa» BO3MOXKHO ITOXOUPATH IS BEITTOJHEHHS TNCHMEHHBIX padoT (KOHTPOJIBHEIE, JOMAIITHIE paboTEHI,
KypcoBbIe pabOTBI/IPOEKTHI) TUTEPATYpy, pasmenieHHyo B ObC HUTY «MUCucC;




5)B pyOpuke «3agaHus HyXKHO 03HAKOMUTBHCS C COAEPKAHUEM 3aJaHuUsl K MICbMEHHOHM paboTe, CPOKaMH CAAYH, KPUTEPUSIMU
OLICHKH. B ycTaHOBIIEHHBIC CPOKH BBIIIOIHUTH paboTY(bl), TOATPY3HUTH 31EChH )K€ AJIsL IPOBEPKU. Y JOOHO Ha3bIBATh (hailsl paboThI
creayromuM 00pa3oM (Ha3BaHKe TpeaMeTa (CokpanieHHo), rpynmna, @O, nata akryanu3anuu (TIpU MOBTOPHOM Pa3MEIICHHH)).
Hanpumep, Oxonomuka Meanos M.M. BMT-19 20.04.2020. Eciu paboTa cOOep>KHUT pUCYHKH, (POPMYIIBL, TO C IEJIBI0 COXPAaHEHHS
(hopmatupoBaHus ee HYKHO oArpyxath B pdf popmare.

Pabota, noarpyxaemas 1uisi IPOBEPKH, JOJDKHA:

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

- ObITH OpOpMIIEHA B COOTBETCTBUH C TPEOOBAHUSIMHU.

[TperonaBaTens B TEYEHUE YCTAHOBICHHOTO CpoKa (He Oolee AecsaTH THel) mpoBepseT paboTy U pa3MenaeT B KOMMEHTapusIX K
3aJJaHUIO PEIeH3UI0. B Hell OH yka3bIBaeT KaK MOJIOKUTENbHBIE CTOPOHBI pabOoTEI, Tak 3aMedanus. [Ipu Hanuauy B peneHs3uu
3aMeuaHUi U peKOMEHIAIHi, HY>KHO BHECTH MOMPABKH B pabOTy, MOATPY3UTH €€ 3aHOBO AJIS MOBTOPHOM npoBepKu. [Ipu aTom
Ba)KHO CIICJIUTH 33 CPOKAMH, B TEUECHHE KOTOPBIX JOJDKHO OBITH BHIIIOIHEHO 3aJaHue. [1py HapyIIeHNn CpOKOB, YKa3aHHBIX
TperoiaBaTesieM BO3MOKHOCTD MOATPY3UTh PabOTy OCTaeTcs, HO CHCTeMa BEIBOJHUT COOOIIEHIE O HapyIIeHH! cpokoB. [1o
OKOHYaHUH CEMECTpPa MOATPY3UTh pabOTy HE MOTYIHUTCS;

6)B pyopuke «TecTbl» NPONTH TECTOBBIE 3a1aHKs1, OCBOMB COOTBETCTBYIOIIMI MaTepHall, pa3MeEIIeHHbIH B pyOpuke «Momyin»;
7)B pyopuke «OTeHKI» OTCICKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyopuke «OOBSIBICHUS» YATATh OOBSABICHHUS, pa3MeIaeMble IIPero1aBaTesieM, JaBaTh OOPaTHYIO CBA3b;

9)B pyopuke «O0cyxIeHHs» co3AaBaTh 0OCYKAECHHUS U YUaCTBOBAaTh B HUX (00CYKIaroTcs 00IIe MOMEHTHI, BBI3BIBAIOIINE
BOIPOCHI y OOJIBIIMHCTBA IPYIED). JJaHHas pyOpHKa Tak)Ke MOXKET OBITh HCIIOJIb30BaHa AT B3AUMHOM ITPOBEPKH;

10)IpOSIBIATE peryaspHYI0 aKTHBHOCTD Ha Kypce.

[IpenMyIiecTBEHHO AJSI CHHXPOHHOTO B3aHMOCHCTBUS MEXIY YIaCTHHKaMHU 00pa30BaTeIbHOTO MPOIIEcca MOCPEICTBOM CETH
«WHreprer» ncnonbzyercst Microsoft Teams (MS Teams). UToOBI TOJIHOLIEHHO HUCIIONB30BATh €0 BOZMOXKHOCTH HYXHO
YCTaHOBUTH Mpriiokenue MS Teams Ha mepcoOHaTBHBIN KoMIbloTep U TenedoH. CTapoctaMm HYKHO co3ath rpymmny B MS Teams.
VY4acrue B rpymnie no3BoJser:

- CITyIIaTh JTEKIUH;

- paboTaTh Ha MPaKTHYECKUX 3aHITHUAX;

- OBITH Ha CBSI3M C IIPEIOIaBaTeIeM, 3a/aBasi My BOTIPOCHI MIIM OTBEYas Ha €r0 BOIIPOCH! B OOIIEM JaTe TPYyNIEl B pabodee BpeMs ¢
9.00 oo 17.00;

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

ITpu mpoBeneHNH 3aHATHIA B TUCTAHIIMOHHOM CHHXPOHHOM (popMaTe HY)KHO BCEIja padoTaTh ¢ BKIIFOYEHHONW KaMepOu.
HckmogeHne — eciti MperoAaBaTellb MOPOCHT OTKIIIOYNTH KaMephl 1 MUKPO(OHEI B cBs3M ¢ OonbmnMuy moMexamu. Ha aBatapkax
JIOJDKHBI OBITh UCKITIOUUTENIBHO JIEN0BbIe (HOTO.

ITpu nmpoBeneHNN JIEKIIMOHHO-NIPAKTUYECKHUX 3aHATUI BEIETCS 3aMUCh. DTO AAa€T BO3MOXKHOCTh IIPOCMOTPA 3aHATHSA B ClIydae
HEBO3MOKHOCTH TIPUCYTCTBHS Ha HEM WM TIPH HEOOXOIMMOCTH BHOBE OOPATHTCS K MaTepHaly U 3aHOBO €ro IPOCMOTPETE.




