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KonrakTHas pabora 51 |51 |68 |68 |119 (119
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Pabouas mporpamma ogoOpeHa Ha 3aceIaHuH

Kadenpa matemaTuku u ecrecrsosHanust (HoBorpounxuii puianai)

IIpotokon ot 12.03.2025 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 Hepnonnqecxoﬁ CUCTEME,

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

2. MECTO B CTPYKTYPE OBPA30BATEJIbHOM ITPOT'PAMMBI

bnok OII: b1.b

2.1 TpebGoBanus K HpeHBa]PHTeJILHOﬁ MOATOTOBKE 00y4aI0IIerocsi:

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

221 MexaHuKa )KHAIKOCTH U rasa

2.2.2  |IIpuknanHas MeXaHUKa

2.2.3 | ®usnyeckass XUMHS

2.2.4 |DnexTpoTexHHKa

2.2.5 | Hderanu MamuH

2.2.6 | Teopus BepoATHOCTEN U MATEMaTUUECKAs CTATUCTHKA

2.2.7 | TemnorexHuka

2.2.8 | MarepuanoseneHue

2.2.9 |IInaHupoBaHuUE 3KCIEPUMEHTA

2.2.10 |KypcoBas HaygHO-HCCIIEOBaTENBCKAs paboTa (dacTh 1)

2.2.11 |IlpousBoacTBeHHas IPaKTHKa

2.2.12 | KypcoBas HaydHO-HCCIIeI0BaTENbCKas paboTa (JacThb 2)

2.2.13 | KypcoBas Hay4HO-HCCIIeI0BaTeNbCKas paboTa (JacThb 3)

2.2.14 |IloaroToBka K HpOLEIype 3aIIUTHI U 3aLIUTa BEITYCKHOH KBATU(PHKAITMOHHON pabOTHI

2.2.15 |llpenauriioMHas IpaKTHKa

3. PE3YJIBTATBI OBYYEHMSA 110 JUCHUIIJIMHE, COOTHECEHHBIE C ®OPMUPYEMbBIMH
KOMIIETEHIIUSIMHT

YK-1: Crioco6eH ocylecTBIATh NOUCK, KPUTHYECKHI AHAJIN3 U CHHTe3 HHOopManuyu, yMeHHe aHAJIM3UPOBATh NIPOLecChl U
CHCTEMBI € HCIIOJIb30BAHHEM COOTBETCTBYIOIINX AHAJUTHYECKUX, BBIYHCIUTEILHBIX H IKCIIEPHMEHTAJIbHBIX METO/I0B,
NMPHMEHSITh CHCTEMHBIIH TOAX0/ /ISl pellieHHsI MOCTABJIEHHBIX 32124

3HaTh:

VYK-1-31 3HaTh: OCHOBBI CTPOEHUS BELIECTBA, TEOPUIO IIEKTPOIUTHYECKON TUCCOIMALIUH U DIIEKTPOXUMHUIECKUX MPOLIECCOB

Ymern:

VYK-1-¥Y1 YMeTh: IpOBOIUTE pacyeThl MPOIYKTOB XUMUYECKHX PEAKIIMA, JIEKTPOIN3a

OIIK-1: CnocodeH pemiath 3a1a4u nNpogeccuoHaIbHOI JeATeIbHOCTH, IPUMEHssl 3HAHUSA (PyHIaMeHTAIbHBIX HAYK,
MEeTOAbI MO/IEJUPOBAHNS, MATEMATHYECKOI0 AHAIN3A, eCTEeCTBEHHOHAYYHbIE U 001 eHHKEHEPHbIe 3SHAHUS

Ymerb:

OIIK-1-Y1 mpou3BOAUTE XUMHIECKHE pacyeTs 10 (GopMyaaM H ypaBHEHHSIM PEeaKITii

YK-1: Cnioco0eH ocylecTBJISATh NOMCK, KPUTHYECKHIi aHATU3 U CMHTe3 HHGOpMaLMH, yMeHHe AaHAJTU3HUPOBATh NMPoLecChl U
CHUCTEMBI € HCI0JIb30BAHHEM COOTBETCTBYIOIIUX AHATNTHYECKUX, BBIYHCIAUTEIbHBIX M IKCIIEPUMEHTAJILHBIX METO0B,
NMPUMEHSITH CHCTEMHBIii OX0/1 IVIfA pPelIeHus MOCTABJIEeHHBIX 32124

Baagern:

VK-1-B1 Bnazgets: cnocobamu HCIONBb30BaHUS J1a00paTOpHOro 00OPYIOBAHUS B XUMUYECKUX U DJIEKTPOXUMUYECKUX
HCCIIEIOBaHUSX




4. CTPYKTYPA U COJAEPKAHMUE

Kon HaunmenoBanue pasnesioB u | Cemectp | YacoB | ®opmupyemsie | Jluteparypa | Ilpumeuanue KM Bpinoan
3aHATHSA TeM /BUJ 3aHATUS/ / Kypce HHIUKATOPBI H JJI. sieMble
KOMIeTeHI Ui pecypcsl padoTsl
Pa3gen 1. Beenenne.
OcHOBHbIE 3aKOHBI U
TOHSATHS XMMHUH

1.1 Xumus, Kak paszen 1 2 YK-1-31 YK-1- J.1
€CTECTBO3HAHMSL. 3HAaUECHUE Vi JI1.2J12.1
XMMUU KaK Hay4HOH OCHOBBI 2.2
MaTepUaIOBEICHHUS. D1 D2 33
OCHOBHBIC TIOHSTHS XUMHH:
aTOM, MOJIEKYJa, HOH, MOJIb,
aTOMHasi MOJIEKYJIIpHast
Macca, CocoObl UX
onpezaeneHus. OCHOBHbIE
3aKOHBI XUMHH: 3aKOH
COXpPaHEeHHUsI MacChl, KaK
OCHOBa MaTepPHAJIHHOTO
OanaHca TEXHOJIOTUIECKOTO
mpoliecca, 3aKoH
IIOCTOSIHCTBA COCTaBa
BEIIECTB, 3aKOH
9KBUBAJIEHTOB, 3aKOH
Asoranpo. /JIex/

1.2 CBoiicTBa OCHOBHBIX KJIACCOB 1 2 VK-1-Bl J1.1 P1
coenuHeHmi. /J1ab/ JI1.2J12.1

JI2.2713.1
JI3.3
2139233

1.3 CamocToATenbHOE H3yUeHHE 1 2 YK-1-31 JI1.1
yueOHOTrO Marepuana B LMS JI1.2J12.1
Canvas: Hcropus pazBuTus 2.2
xumuu /Cp/ 2139233

1.4 CamocTosATenbHOE U3yUeHHE 1 2 YK-1-31 JI1.1
yueOHOTrO Marepuana B LMS JI1.2712.1
Canvas: ATOMHO- 2.2
Mouekyisipaoe yuenue /Cp/ 31 32 33

1.5 CamocTosATenbHOE H3yYeHUE 1 1 YK-1-31 J.1
yuebHOTO Marepuana B LMS JI1.2712.1
Canvas:3aKkoH MOCTOSIHCTBA 2.2
cocraBa. CocTaBieHue 212233
(hopmy GMHAPHBIX
coenunenwuii /Cp/

1.6 CamocTosTensHOe U3yUeHUe 1 1 YK-1-31 J1.1
yueOHoOro Marepuana B LMS JI1.2J12.1
Canvas:CocTtaBieHue J12.2
(hopMyI THAPOKCHIIOB U 010293
coneii /Cp/

1.7 CaMocCTOATEIbHOE U3yIEHHE 1 1 YK-1-31 YK-1- J.1
yueOHOro Marepuana B LMS Vi JI1.2J12.1
Canvas:ITpumenenune 2.2
3aKOHOB ABOTaJIpO M T'a30BbIX 013233
3aKOHOB JJISl pELLICHHUS
XUMH4IecKuX 3ama4 /Cp/

1.8 OCHOBHBIC 3aKOHBI XUMUH. 1 2 VK-1-31 YK-1- JI1.1
3aKkoH SKBUBaJIEHTOB. /JIek/ Vi JI1.2J12.1

2.2
2139233

1.9 OCHOBHBIC KJIACChI 1 2 YK-1-31 JI1.1 P19
XAMUYECKUX JI1.2J12.1
coenunenwuii /I1p/ J2.2

0152 353




1.10 | 3akoH YKBHUBaJICHOB. OIIK-1-Y1 YK J1.1 P20
Pemenne pacueTHbIx -1-31 YK-1-VY1 JI1.2J12.1
3anmaq /Tlp/ JI2.2713.1

013233
1.11 | 3akon skBuBaseHOB /J1ab/ VYK-1-31 YK-1- J1.1 P2
Vi JI1.2J12.1
J12.2J13.1
JI3.2J13.3
212233
Pa3gen 2. Ctpoenue
BelllecTBa.

2.1 Crpoenue atoma. KBanToBBIE YK-1-31 JI1.1
qucia. ATOMHBIE OpOHUTAIIH. JI1.2J12.1
Mpuniun [Mayns. [Ipasuso 2.2
XyHI1a ¥ TIOPSIIOK 213233
3aITOJIHEHHST aTOMHBIX
opbutaneit. [Ipuaiumn
HauMEHbILIE SHepIuu.

[Teproanueckuit 3aKoH u
[lepuoanueckas cucrema
XMUMUYECKUX DJIEMEHTOB B
CBETE TEOPUH CTPOCHUS
atoma /JIex/

2.2 Xumuyeckas CBA3b. YK-1-31 J.1
CTtpoeHne MOJIEKYI. JI1.2J12.1
[IpuunHbl 00pazoBaHus J12.2
xumudeckoil cesasu. Ilpupona 010293
XUMHUYECKOH CBS3H.

Mounexyna Bogopoja u
METO/bI e onucaHus. Meron
BC u rubpunm3anus
opburanei /Jlex/

2.3 CaMocTosATeIbHOE U3yIeHHE YK-1-31 J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:DneKTpOHHbIE 2.2
(hOpMYITBI DIIEMEHTOB. 2132233
XapakTepucTHKa 3JIeMEHTa
o hopmyne /Cp/

2.4 CamocToATenbHOE U3yUeHHE YK-1-31 J.1
yueOHOrO Marepuana B LMS JI1.2J12.1
Canvas:3aBHCUMOCTb 2.2
nosioxxenus B IIIC ot 213233
ctpoerus aroma /Cp/

2.5 CamocToATenbHOE U3yUeHUe YK-1-31 J.1
yueOHoro Marepuana B LMS JI1.2J12.1
Canvas:Ilepuoanueckoe J12.2
W3MEHEHHUE CBOMCTB BEILIECTB 213233
B 3aBUCHMOCTH OT
nosnoxenus B [1C /Cp/

2.6 CamocTosATenbHOE H3yYeHUE YK-1-31 J.1
yuebHOTrO Marepuana B LMS JI1.2J12.1
Canvas:BaneHTHOCTb. J2.2
Kosanentnas cBs3b /Cp/ 31 32 33

2.7 CamocTosATeNnbHOE U3yYCHUE YK-1-31 J.1
yaeOHOro Marepuana B LMS JI1.2J12.1
Canvas:Merammnueckas J2.2
cBsi3b /Cp/ 212233
Pa3gen 3. OxucauTe/IbHO-

BOCCTAHOBHUTEJLHbIE
MPOoLecChI

3.1 OKHCIUTENBHO- YK-1-31 JI1.1 P21
BOCCTaHOBHUTEJbHbIE JI1.2J12.1
peaxkuuu. YpaBHeHUS J2.2
aNeKTpoHHOTO Oananca. /TIp/ 2132233




3.2 OKHCITUTENEHO- YK-1-31 J.1
BOCCTaHOBUTEIILHBIC JI1.2J12.1
MPOIIECCHI B METAJUTYPTHU. J2.2
OCHOBHBIE 3aKOHOMEPHOCTH 2132233
npotekanus. /Jlex/

33 CBS13b OKUCJIUTENBHO- YK-1-31 J.1
BOCCTaHOBHUTEJIbHBIX JI1.2J12.1
CrocoOHOCTEH dIIEMEHTa CO J2.2
CTPOECHUEM aTOMa, OCHOBHBIE 212233
OKHCIIUTENN H
BoccTaHoBUTENH. /JIek/

34 OKHCITUTENBHO- VK-1-B1 J.1 P3
BOCCTaHOBUTEIHHEIE JI1.2J12.1
peakuuu. /J1a6/ J12.2J13.1

2139233

35 CamocToATenbHOE U3yYeHUE YK-1-31 J.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas: Ananuz J12.2
OKHCIIUTENBHO- 213233
BOCCTaHOBUTEJIbHOM
cnocoOHOoCcTH aTtoMma /Cp/

3.6 CaMocCTOATEIbHOE U3yIEHHE YK-1-31 J.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas: Tunuunsie 2.2
okucnurenu. Hemeranisbl. 2132233
Kucnotsr. /Cp/

3.7 CamocTosATeNnbHOE U3yYCHUE YK-1-31 J.1
yuebHOrO Marepuana B LMS JI1.2J12.1
Canvas:OKucIuTeIbHbIE 2.2
CBOICTBa XpOMATOB, 213233
JIUXPOMATOB, a30THOM
kucioTsl. /Cp/

3.8 CaMocCTOSATEIbHOE U3yICHHE YK-1-31 J1.1
yueOHoro Marepuana B LMS JI1.2J12.1
Canvas: Tunuunsie J2.2
BOCCTAHOBHUTEN. MeTallIbl, 212233
cynsduasl, HUTpuUAsL. /Cp/

3.9 CaMocTOATeNIbHOE U3yIEHHE YK-1-31 J.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:BoccTanoBuTenbHbie J2.2
CBO#iCTBa raioreHua0B. /Cp/ 212233

3.10 | CamocTosTenbHOE N3ydIeHUE YK-1-31 J1.1
yueOHOro Matepuana B LMS JI1.2J12.1
Canvas:OKHUCIUTETBHO- JI2.2J13.1
BOCCTAHOBUTEIbHAS 2132233
IBOMCTBEHHOCTL. Peakiiun
JICIIPOTIOPIIMOHUPOBAHHUS. /

Cp/
Pasnea 4. Dnekrpoxumus

4.1 CamocToATenbHOE U3yYeHUE YK-1-31 J.1
yde6Horo matepuana 8 LMS JI1.2J12.1
Canvas:OcHOBBI J12.2
AIEKTPOXUMHUYECKHUX 213233
npoueccoB. ['anbBaHnuecKuit
anekMHT /Cp/

4.2 CamocTosATeNnbHOE U3yYCHUE YK-1-31 J.1
yaeOHOro Marepuana B LMS JI1.2J12.1
Canvas:DneKTposu3 Kak J2.2
METO/1 IOTYYEHHS U D1 D22 33

padUHUPOBAHUS METAILJIOB.
Pacuer macchl 1 00beMa
HIPOIYKTOB IeKTponu3a. /Cp/




43 ONeKTpOXUMHUYECKUE YK-1-31 YK-1- J1.1 P22
MPOLIECCHI: KOPPO3US Vi JI1.2J12.1
METaJJIOB, TaJTbBAHHUECKUI J12.2
3JIEMEHT, JIEKTPOJIH3. 013233
[TPumMenenue faHHBIX
IIPOLIECCBO B
Mmetayuryprud. /TIp/
4.4 PactBops! 1 pacTBOpeHue. VK-1-31 VK-1- | JI1.1J11.2
OO01ue 3aKOHOMEPHOCTH Vi1 JI1.3J12.1
(HDU3UKO-XUMHYECKOTO JI2.2J13.3
IIpolecca pacTBOPEHUS 010293
BenlecTB. M3menenue
CBOICTB pacTBOpoB. Pacuer
KOHIEHTpalui
pactBOpOB. /JIex/
4.5 DJIEKTPOIH3 B PaCTBOPAX YVK-1-Y1 VK-1 J.1 P4
JJIEKTPOJIUTOB. -B1 JI1.2J12.1
lManpBaHMYECKHE TPOIECCHI. JI2.2J13.1
Kopposus. /J1a6/ J3.3
2132233
Pasnea 5. PacTtBopsl
5.1 PactBopsl. Pacuer OIIK-1-Y1 VK 1.1 P23
KOHIIEHTpaui -1-¥1 YK-1-B1 JI1.2J12.1
pactBopos. /IIp/ 2.2
2132233
52 CsoiicTBa pacTtBopoB. /IIp/ OIIK-1-Y1 VK J1.1 P24
-1-31 YK-1-V1 JI1.2J12.1
2.2
2132233
53 Peakiuu noHHOTO OOMEHA. YK-1-31 J1.1 P25
I'uoponus coneid, BinuseHue JI1.2J12.1
HMOHOB METAJUIOB Ha J12.2
n3MeHenue pH 010293
pactBopa. /IIp/
54 [IpuroroBnenue pacTBopa VK-1-Y1 VK-1 J1.1 PS5
3aJaHHOM -Bl JI1.2J12.1
KOHIIeHTparmu /J1a6/ J12.2J13.1
JI3.3
212233
5.5 T'uaponus cosneit /J1a6/ VK-1-Bl J1.1 P6
JI1.2J12.1
JI2.2713.1
JI3.3
2139233
5.6 CamocToATenbHOE H3yUeHHE YK-1-31 YK-1- JI1.1
yueOHOTrO Marepuana B LMS Vi JI1.2J12.1
Canvas:O01mue cBoiicTBa J12.2
pacTtBopoB. PacTBopsbI kak 213233

MHOI'O KOMIIOHEHTHBIE
cucremsl. PactBopurens u
pacTBOpsieMOE BEIIECTBO.
PacTBOpUMOCTS.
Haceiennsie u
HEHACHILICHHBIE,
[IepECHIILEHHBIE,
pa30aBIeHHBIC U
KOHIICHTPUPOBAHHbIE
pactBophl. B3anMogeiicteue
PacTBOPEHHOTO BEIIECTBA U
pactBoputens. /Cp/




5.7 CamocTosTensHOe U3yUeHUe VK-1-31 J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:PacTBopsI J2.2
JJIEKTPOIIUTOB. 013233
DIEKTPOIUTHUECKAS
JIUCCOLIMALIUS PAaCTBOPEHHbIX
BelecTB. Teopust
JIEKTPOIUTUYECKOT
nucconuanuu. Koncranra u
CTEICHb TUCCOLUAIIIH
€11aboro 3IEKTPOINTa. 3aKOH
paz6aenenus OcBanbia. /Cp/

5.8 CaMocTOATeIbHOE U3YUYEHHE YK-1-31 J1.1
yaeOHOr0 Marepuana B LMS JI1.2J12.1
Canvas:PacTBopbI CUITBHBIX 2.2
anexTponuToB. Kaxymasics 212233
CTeNeHb JUCCOLUALIU
CHIIBHOTO JICKTPOJIUTA.

HoHHOe pou3BeCHUE BOMBI.
Bonopoausrit u
TUIPOKCHITBHBIN TIOKa3aTelH.
WnnukaTopsl. Metoab!
onpezaenenus pH.
[Ipoussenenue
pactBopuMocTH. OOMEHHEIE
peaKuy B pacTBOpax.
I'upponus coneil. Koncranra
U CTEIeHb THAPOIIN3A.
Bydepnsie pactopsr. /Cp/
Pazgen 6. O6mue
3aKOHOMEPHOCTH
XHMMHYECKHX MPOLecCoB.

6.1 3aKOHOMEPHOCTH YK-1-31 YK-1- JI1.1
MPOTEKAHUS MPOLIECCBO B V1 JI1.2J12.1
MPUPOE. MEPBBII U BTOPOit 2.2
3aKOHBI TEPMOTUHAMUKH. D1 D2 33
Oneprust [m66ca.

Xumuueckoe
paBHOBecue. /JIex/

6.2 OCHOBBI TEPMOXUMUH. OIIK-1-Y1 VK J.1 P26
Pacder TemnoBbIx 3G QekToB -1-31 YK-1-V¥1 JI1.2J12.1
peaxuuid. /IIp/ J2.2

212233

6.3 XHUMHYECKOE PAaBHOBECHE. YK-1-31 J.1 P27
CMeleHre XUMHYECKOTO JI1.2J12.1
paBHOBecus B cucteme. /I1p/ 2.2

212233

6.4 W3mepeHue TermioBoro YK-1-¥1 VK-1 J.1 P7
s deKTa peakun -B1 JI1.2712.1
HeWTpanu3annu /J1ab/ J12.2J13.1

JI3.3
212233

6.5 Uzyuenue ckopoctu YK-1-B1 J.1 P8
XUMHYECKOH pEaKkLuu U JI1.2J12.1
(hakTOpPOB, BIHUIOMINX HA JI2.2713.1
Hee /J1a6/ J3.3

31 32 33

6.6 CamocToATenbHOE U3yUeHUE YK-1-31 J.1
yueOHOrO Marepuana B LMS JI1.2J12.1
Canvas:OCHOBBI 2.2
tepmoxumun. /Cp/ 012233




6.7 CaMocTOATeIbHOE U3yIeHHE YK-1-31 YK-1- J1.1
ydebHoro matepuana B LMS Vi JI1.2J12.1
Canvas:Onpenenenue JI2.2J13.1
3aBUCUMOCTH CKOPOCTH 2132233
peaKIiK OT KOHLICHTPAIHU 1
Temrieparypbl. CMmerieHne
pasHOBecwus. /Cp/

6.8 CamocToATenbHOE U3yYeHUE YK-1-31 YK-1- J.1
yueOHoOro Marepuana B LMS Vi JI1.2J12.1
Canvas:3akoH ['ecca. 2.2
Pacuers! TeroBbIx 213233
s dexToB peakimid. /Cp/

6.9 CaMocTOATeIbHOE U3yIeHHE YK-1-31 YK-1- J1.1
yueOHOro Marepuana B LMS Vi JI1.2J12.1
Canvas:Bropoe Hagano J12.2
TepMonuHaMuku. [ToHsTre D152 33
00 suTponuu. M3meHnenue
SHTPOIUH NPHU (Pa30BBIX U
XUMHYIECKUX
npespauienusix. /Cp/

6.10 | CamocTosTenbHOE N3yIEeHUE YK-1-31 J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:CaMonpon3BOJIbHOE J2.2
MPOTEKaHUE PEeaKIUit. 013233
Oueprus ['m66ca. Pons
SHTAJLITUAHOTO 1
SHTPONUHHOTO (aKTOPOB B
OMpeCICHUN HATIPABICHUS
npouecca. /Cp/

6.11 | CamocrosiTerpHOE U3yUCHHE YK-1-31 JIT.1 JI1.2
y4aebHOro Matepuana 8 LMS JI1.3J12.1
Canvas:OCHOBBI XUMUYECKOH 2.2
kuHeTuKd. CKOpPOCTh 213233
XUMHYECKON peaKiny 1
(haKTOPEI ee OIpe/IeISIONIHeE.
3aBHCUMOCTb CKOPOCTH
PEaKIiK OT KOHIICHTPAIHN
pearenToB. Kunernueckoe
YpaBHECHHE PEaKIIHH.

IIpaBuno Baut-T'odda.
Koncranra ckopoctu
peakiuy. DHeprust
aktuBanuu. Katanus u
KaTanm3aTopsl. /JIex/

6.12 | CamocTosiTepHOE U3yUECHHE YK-1-31 YK-1- JI1.1
yueOHOTrO Marepuana B LMS Vi JI1.2J12.1
Canvas: Xumuyeckoe 2.2
paBHOBecue. OOpaTUMbIe U 213233
HEOOpaTHMbIE XUMHUYECKHE
peakuuu. Koncranra
XMMHYECKOTO PABHOBECHS U
ee CBsI3b ¢ dHeprueit ['nboca.

CMelieHre XMMHYECKOT0
paBHOBECHS IIPH U3MECHCHUH
ycnosuid. [Ipunnumn Jle-
[atense. /Cp/
6.13 /KonTp.pab./ OIIK-1-Y1 YK J1.1
-1-31 YK-1-V1 JI1.2J12.1
2.2
2139233
6.14 /3auét/ OIIK-1-Y1 YK J1.1 KMI1
-1-31 YK-1-V1 JI1.2J12.1
2.2
2139233

Pa3nen 7. OcHoBBI
KOOPAWHALMOHHOI XUMHU




7.1

XapakTepucTuka
KOOPJMHAIIMOHHBIX
COeIMHEHNH, HX TOTy4YeHHe,
KIaccu(uKarms.
Kommnexcoo6pasoBarens u
nuranabl. BHemnss u
BHYTPEHHSS
KOOpPJMHAIMOHHBIE CephL.
Koopaunanuonnoe 4uco,
3aBHCHMOCTD
KOOPJMHAIMOHHOTO YHCIIA OT
3apsafa U paguyca
KOMILIIEKCOOOpa3oBaTes.
PaBHOBecus B pacTBOpax
KOODPJHHAIIMOHHBIX
coenuneHnit. Koncranra
HeycToitanBocTH. /JIex/

VK-1-31

J1.1
JI1.2J12.1
2.2
0132233

72

CaMOCTOSTEIBHOE U3YUEHHE
ydebHoro matepuana 8 LMS
Canvas:HomeHknaTtypa
KOOPIUHAIIMOHHBIX
coenuHeHnit. KBaHTOBO-
MEXaHHYECKHE METOIBI
TPAKTOBKU XMMHUYECKOU
CBSI3H B KOMIIJICKCHBIX
coequHeHusIX. MetoJ
BaJICHTHBIX cBs3e. [loHsTue
0 TEOPUHU KPUCTAJUIMYECKOTO
nojst. CieKTpOXUMHUYECKUH
psn nuranoB. M3omerpus
KOOPIUHAIIMOHHBIX
COCIMHCHUH. 3HAaUCHHUE 1
MIPUMEHEHUE
KOOPIUHAIIMOHHBIX
COEIIMHEHUH B HayKe U
texuuke /Cp/

VK-1-31 VK-1-
V1

J1.1
JI1.2J12.1
2.2
0152 53

73

CamocTosTensHOE H3YICHUE
yueOHoOro Marepuana B LMS
Canvas:ITony4yenue
KOMILIEKCHBIX COETMHEHUH.
CBoiicTBa KOMIUIEKCHBIX
coeauneHui. /Cp/

VK-1-31

J1.1
JI1.2J12.1
2.2
01 52 53

7.4

CaMOCTOSATEIEHOE U3YICHHE
y4aebHoro MaTepuana B LMS
Canvas:CocraBiaeHue
(hopMyIT KOOPIUHAITMOHHBIX
coenuHeHui. Pacuer
KOHCTaHTEI

HecTtoikocTH. /Cp/

VK-1-31 VK-1-
Vi

J1.1
JI1.2J12.1
2.2
0132 53

7.5

CaMocCTOATEIbHOE U3yIEHHE
yueOHOro Marepuana B LMS
Canvas:Merton
KOMILJIEKCOHOMETPHUYECKOTO
tutpoBanus /Cp/

VYK-1-31 YK-1-
V1

1.1
JI1.2J12.1
J2.2
30132 33

7.6

KomriexcHsie conu.
Howmenkunarypa,
o0pa3oBaHHe, pa3pylICHUE
KOMIIJIGKCHBIX COJICH.
3HaueHue B

Mmertaiuryprun /TIp/

VK-1-31 VK-1-
Vi

J1.1
JI1.2J12.1
2.2
013253

P28

1.7

KomniekcHbie ¥ JBOMHEIE
coau. CBolicTBa
coenuHenwuii. /J1a6/

VK-1-31

J1.1
JI1.2J12.1
J12.2J13.1
JI3.2J13.3
013233

P9




Pa3gen 8. Ctpoenue u
CBONCTBA HEMETAJLJIOB P-
3J1eMEeHTOB.

8.1 CamocToATenbHOE U3yYeHUE YK-1-31 J.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:IToarpymrma remus. J12.2
OO0mas xapakTepucTHKa 213233
anemeHToB. Haxoxnenue B
MPUPOE, METOIBI MTOTYUESHUS
COCIMHEHHS OJIaropoIHBIX
ra3oB. IIpakTuueckoe
MpUMEHEHHUE OJIarOpOTHBIX
raso. /Cp/

8.2 Bonopoun. [onoxenue B YK-1-31 J.1
MIEPUOANYECKOI cucTeme, JI1.2J12.1
o0Iast XapaKTepHCTHKA, 2.2
uzortonsl. JlaboparopHsie U 212233
IIPOMBIIIIJIEHHBIE METO/IbI
nosryueHust. Puzndeckue u
XUMHUYECKHE CBOWCTBA.

Iunpunel, ux
KIaccu(uKanms, CocoOb
[OJIy4€HMs U CBOICTBA.
OO01ast XapakTepucTUKa
BOJIOPOJHBIX COCAMHEHUH
HemeTauioB. [Ipumenenue
Bozopona. /Jlex/

8.3 Ianorenst. OOmas YK-1-31 J.1
XapaKTepUCTHKA, MOJTydYeHHE, JI1.2J12.1
(u3nUecKne 1 XUMUYECKHe 2.2
cBoiictBa. CoenuHeHNEe 013233
raJIore€HOB € BOJOPOIOM,

MOJTy9IeHHe, CBOHCTBA.
[LmaBukoBas KHCIIOTA,
XJIOPOBOJIOPOIHAS,
OpoMoBoOpOIHAS U
MOJOBOZOPOIHAS KUCIOTHI.
Tlanorennnpr. /Jlex/

8.4 CaMocTOsATeIbHOE U3yIEHHE YK-1-31 J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:CpaBHeHHE COBICTB J2.2
OKHUCITUTEIBHO- 2132233
BOCCTaHOBHUTEIbHBIX
KHCJI0PO0COAEPKAILUX
KHCIIOT ranorenos. /Cp/

8.5 CamocToATenbHOE U3yUeHUe VK-1-31 JI1.1
yueOHoOro Marepuana B LMS JI1.2J12.1
Canvas:B3aumoneiictsue 2.2
TaJIOr€HOB C PACTBOPaMHU 010233
niea04el ¥ BOMOM.

CoenuHeHue rajoreHoB ¢
kucinopoom. dropusa
KHCIIOPO/Ia, OKCHJIBI XJIOpa,
Opoma, noaa.
Kucnoponconep:xaiue
kucioTel. [IpuMeHenne
ranoreroB. /Cp/

8.6 CsoiictBa snementoB VII A OIIK-1-Y1 YK J1.1 P29
TPYIIIBI U UX -1-31 YK-1-V1 JI1.2J12.1
coemunenwi /TTp/ 2.2

0132 33

8.7 CgoiictBa snemenToB VII A VK-1-Bl J1.1 P10
TPYIIIBI U UX JI1.2J12.1
coeauneHwmi /J1a6/ JI2.2J13.2

01 52 53




8.8 Kucnopon. O6mas VK-1-31 JI1.1
XapaKTepPUCTHUKA, CTPOCHHE JI1.2J12.1
MOJIEKYII, Ta0OpaTOpHBIC 1 J2.2
MPOMBIIITICHHBIE CTIOCOOBI 013233
MoJTy4eHus, GU3UUECKUE U
XHMHIYecKue cBoicTBa. O30H,
€ro HOJTyIeHHe, CTPOCHNE
MOJIEKYJI, CBOMCTBA U
npuMenenue. /Jlex/

8.9 Bona. ®usnueckue cBoiCTBa, YK-1-31 J.1
JarpamMma COCTOSIHHSI, JI1.2J12.1
XUMHUYECKHE CBOWCTBA. 2.2
Kpucrannoruaparsl, nx 213233
CTPOCHUE U MX CBOMCTBA.

Croco0Obl OYHCTKH BOJIEI.
[Iepokcun Boopona,
CTpOCHHUE, TIOTyICHHE,
CBOWCTBA,

npumeHeHue. /JIex/

8.10 [Cepa. Obmas YK-1-31 J1.1
XapaKTepPHUCTHKA, JI1.2J12.1
Hax0XJICHUE B PUPOJIE, J12.2
crocoObI OTYUSHHS, D1 52 33
(uznyeckue U XUMHUYECKHE
cBoiictBa. CepoBoJ0pO/I,

CyNbGhUIB, TOTHCYITBOHUIHL.
CoenuHeHue cepsl ¢
KHCIIOPOIOM: OKCHIBI,
KHCIIOPOZOCOIepIKaIINe
KHCIIOTHI (CepHHUCTAsS
KHCJIOTa, CEPHAs KUCIIOTA,
JIcepHast KUCIIOTa,
THOCEPHAs KHCIIOTA,
MIEPOKCOKUCIIOTHI CEpPhI), HX
coxu. [IpumeHeHune ceprl U ee
coenuHeH. /JIex/

8.11 CBolicTBa cepsl U ee VK-1-B1 JI1.1 P11
coenuneHui /J1a6/ JI1.2J12.1

J12.2J13.2
31 32 33

8.12 | CamocTosTenbHOE U3yUEeHUE YK-1-31 J.1
yueOHOrO Marepuana B LMS JI1.2J12.1
Canvas:Crioco0bl 2.2
IIPOMBIIIIJIEHHOTO 012233
IIPOU3BOJCTBA CEPHOI
KHCJIOTHI. €€ IPUMEHEHHE B
HapoaHOM Xxo3siicTBe. /Cp/

8.13 | CamocTosiTenbHOE U3yYeHUE YK-1-31 J.1
yuebHOTO Marepuana B LMS JI1.2712.1
Canvas:Cernes, TelIyp u 2.2
nosionuil. O61as 212233

XapaKTEePUCTHKA HIICMEHTOB,
HaXO0X/ICHUE B IPHPOJIE,
(uznyeckue U XUMHUYECKHE
cBoricTBa. Bonopoaneie
COeMHEHHS CeieHa 1
temnypa. CelIeHuabl u
Teypuabl. OKCHABI ceeHa
U TeJIypa.
Kucnoponoconepxarue
KHCJIOTHI CeJIeHa U TeJUTypa.
IIpumenenue cenena u
temnypa. /Cp/




8.14 [ CsoiicTBa anemenToB VI A OIIK-1-Y1 YK J1.1 P30
TPYIIIBI U UX -1-31 YK-1-VY1 JI1.2J12.1
coemqunenwi /TIp/ J12.2J13.2

013233

8.15 [ CsoiictBa anemenToB VI A VYK-1-Bl J1.1 P12
TPYIIIBL U UX JI1.2J12.1
coeauHeHwmi /J1a6/ J12.2J13.2

313233

8.16 [ Azor. Obmas YK-1-31 J1.1
XapaKTepUCTUKA DJIEMEHTa, JI1.2J12.1
Hax0XJICHUE B MIPUPOJIE, J2.2
CrocoOBI TIOTYYEeHHUS a30Ta, 2132233
(uznveckue U XUMUYECKHUE
cBoiictBa. CoeMHEeHUs a30Ta
C BOJIOPOZIOM, CTIOCOOBI
HONTy4IeHHs, PU3NIECKHE U
XUMHYECKUEC
cBoiictBa. /Jlex/

8.17 | CamocTosiTenbHOE U3y4YEeHUE YK-1-31 JI1.1
yueOHOTrO Marepuana B LMS JI1.2J12.1
Canvas:CoenuHeHue a3ora ¢ J12.2
kucioponoM. OKCHIbI a30Ta, D1 D2 33
KHCIIOPOIOCO IepIKaIIe
KHCIIOTHI a30Ta, UX
noxy4deHue u cBoiictea. Comn
KHCIIOPOI0CO ICPIKAIIIIX
KHCoT azota. [Ipumenenue
a30Ta U ero
coeaunenui. /Cp/

8.18 | CamocTosTenbHOE H3yYeHHE YK-1-31 J.1
yuebHOTrO Marepuana B LMS JI1.2J12.1
Canvas:®@ocdop. Obmuras 2.2
XapaKTepUCTHUKA JIEMEHTA, 213233
HaXOXJCHUE B IPUPOJIC.

ANITOTpOTTHBIE MOTU(BUKAIINN
tdocdopa. CiocoOsI
nonyaeHust hocdopa.
du3nyuecKre 1 XUMHIESCKHE
cBoiicTBa (ocdopa.
BonmoponHsie coetnHeHHS
dbocdopa. Dochuast
MmetaioB. /Cp/

8.19 [ CamocrosTensHoe H3ydeHHe YK-1-31 J1.1
yuebHoro marepuasia B LMS JI1.2J12.1
Canvas:Kucnopogasie J12.2
coequueHus pocdopa. 2132233
Kucnoponoconepxarue
KHCIIOTHI pocdopa.
®ocdarsl. [Ipumenenue
tdhocdopa u ero
coeaunenui. /Cp/

8.20 | CsoiicTBa 3memMeHTOB V A YK-1-31 YK-1- J.1 P31
TPYIIBI U UX Vi JI1.2J12.1
coemqunenwui /TTp/ JI2.2J13.2

31 32 33

8.21 |CsoiicTBa 3memeHTOB V A VK-1-Bl J.1 P13
TPYIIIBI U HX JI1.2J12.1
coenunueHui /J1a6/ JI2.2J13.2

013233




8.22 Yraepon. O6mas VK-1-31 JI1.1
XapaKTEepUCTHUKA JJICMEHTA, JI1.2J12.1
HaXO0XIEHUE B IPUPOJE. 2.2
AmnnoTporHsie MOANGDUKALIIH 013233
yriepoaa. CrnocoObl
MOJYYCHUS, PU3NICCKHE H
XUMHUYECKHE CBOMCTBA.

Bonoponnsie coenuHenus,
KHCIJIOPOJHBIC COCAUHCHUS,
KHCJIOPOIOCOAEPIKAIINE
KHUCJIOTBI M UX COJIH.
[Ipumenenue yriepona u ero
coenuHeHui. /JIek/

8.23 | CamocTosiTenbHOE U3yYeHHE YK-1-31 JI1.1
yuebHOTrO Marepuana B LMS JI1.2J12.1
Canvas:Kpemnuii. O6miast J12.2
XapaKTepUCTHUKA JJIEMEHTA, 213233
HaXOXJCHUE B IPUPOJIC.

ANITOTpOITHBIE MOTU(BUKAIINN
kpemHus1. CriocoObl
MOJTy4eHUsI, GUIUICCKUE U
XUMHUYECKHE CBOMCTBA.
Bonoponusie coenuHenus,
KHCIIOPOIHBIC COCANHCHUS,
KHCJIOPOIOCOAEpIKAIINE
KHUCJIOTBI M UX COJIH.
[TpuMeHeHe KPEMHUS U €T0
coeauneHui. /Cp/

8.24 | CgoiicTBa 3memenToB [V A YK-1-31 YK-1- JI1.1 P32
TPYIIIBI U UX V1 JI1.2J12.1
coenunenwui /IIp/ J12.2J13.2

31 32 33

8.25 | CgoiicTBa 3nemenToB [V A VK-1-B1 JI1.1 P14
TPYHIIBI U UX JI1.2J12.1
coenuHeHuit /J1ad/ J12.2J13.2

31 32 33
Paznen 9. Ctpoenue u
CBOIICTBA METAJLJIOB S-
3J1€eMEeHTOB.

9.1 OO01as xapakTepucTUKa YK-1-31 J1.1
MetaiioB. [lonoxenue B JI1.2J12.1
[ICX?3, crpoenue aroma, J2.2
METaJTHIECKasl CBA3b. 212233
OOIIHOCTH U pa3HUlla
CBOWCTB. /JIex/

9.2 [Monrpynma sutus. O6mast VK-1-31 JI1.1
XapaKTEePUCTHKA DJIEMEHTOB. JI1.2J12.1
Haxosxnenue B mpupozae, J12.2
METO/IbI TTOJTYYEHHSI 213233
COCIIMHEHMS IETOTHBIX
Metaios. [IpakTuueckoe
MPUMEHECHUE IETOYHBIX
MetasuioB. /JIek/

9.3 CaoiictBa s- Metamios. /TIp/ VYK-1-31 YK-1- J1.1 P33

Vi JI1.2J12.1
J12.2J713.2

0152 53




9.4

CamocTosTensHOe U3yUeHUe
yueOHOro Marepuana B LMS
Canvas:IToarpynmna
Gepruust. [Tonoxxenne B
NIEPUOANUYECKOI cucTeme,
o011as XxapaKTepUCTHKa,
METOIBI ITOTYICHUS.
Du3nvecKue 1 XUMHIECKUE
cBoiicTBa. OKCUBI,
THIPOKCHBI, IX
KIaccu(uKamnus, CoCoObI
MIOJIyYEHMsI U CBOMCTBA.
[Ipumenenne
L1EJI0YHO3EMENBHBIX
Mmetasos /Cp/

VK-1-31

J1.1
JI1.2J12.1
2.2
0132233

9.5

CsoticTBa s-meTamios. /J1ad/

VYK-1-Bl

1.1
JI1.2J12.1
J12.2]13.2
301322 33

P15

Pa3nen 10. IloaroroBka K
KOHTPOJIbHBIM
MepONpHUATHAM U
BbINIOJIHSIEMBIM padoTam

10.1

O0beM yacoB
CaMOCTOATEIBHON paboTHl Ha
noarotoBky k KM /Cp/

10.2

O0BeM gacoB
CaMOCTOSITEIbHON paboTHI HA
noArotoBky k BP /Cp/

Paznen 11. Ctpoenue u
CBOICTBA MeTaJLJIOB p-
371eMEHTOB

Amomunuii. O0iast
XapaKTepUCTHKA, TIOJTyYCHHUE,
(usndeckne U XUMHUYECKHUE
cBoiicTtBa. Oxcup,
THIPOKCHU/I, COJIU aTFOMHHUSL.
[MpumeHeHe aTFOMUHHS 1
ero coequaenuit. /IIp/

VYK-1-31 YK-1-
V1

J1.1
JI1.2J12.1
J12.2]713.2
01 52 53

P34

11.2

CaMOCTOSTENIBHOE U3YUEHHE
y4aebHoro matepuana 8 LMS
Canvas:I"annuii, naani,
Tayui. O6mast
XapaKTEPUCTHUKA DIIEMEHTOB.
Haxoxnenue B npupoze,
CrocoObI IOTYUCHHS,
(usndeckre U XUMHUUECKHE
cBoiicTBa. CoeIMHEHUS
TaJUIAs, UHIWS, TaUTHS U UX
npumeHenue. /Cp/

VK-1-31

J1.1
JI1.2J12.1
2.2
0152 53

OmoBo, ceuner]. Oomas
XapaKTepUCTHUKA dJIEMEHTOB,
crocoObl MOTYYEHHUS,
(usndeckre U XUMUYECKHUE
cBoiicTBa. OKCHIBI,
ruapokcuasl. [lpumenenue
osioBa, cBuHIa. /JIex/

YK-1-31

J1.1
JI1.2J12.1
2.2
012233

11.4

CamMocTosITeNnbHOE N3YUCHHE
y4aebHOTO MaTepuana B LMS
Canvas:Vcropust pa3BuTHs
Mmetasutypruu. [Tomyaenue
0JIOBA, MEIIH,

amromuHus. /Cp/

VK-1-31

J1.1
JI1.2J12.1
2.2
013253




11.5 | CsoticTBa p- VK-1-Bl J1.1 P16

anemeHToB /J1ab/ JI1.2J12.1
J12.2]713.2
013233

Pa3gen 12. Ctpoenue u

CBOIicTBa MeTaJLI0B d-

3J1eMEHTOB.

12.1 | CamocTosTENbHOE N3yUEHUE YK-1-31 J1.1
yueOHOTrO Marepuana B LMS JI1.2J12.1
Canvas:IToarpynmna ckanausi. J12.2
OO0mas xapakTepucTHKa 213233
JJIEMEHTOB, HAXO0XICHHE B
MPUPOJIC U MOTYYCHHUE.

OKCHJBI, THIPOKCHIBL.
IIpumMeHneHue 31€MEHTOB
noarpynmsl ckasaus. /Cp/

12.2 | CamocToATETBHOE H3YUCHHUE YK-1-31 J1.1
yuebHoro marepuasia B LMS JI1.2J12.1
Canvas:[loarpymnmna Turana. J12.2
O0mas xapakTepucTHUKa 010293
AIIEMEHTOB, HAXOXK/ICHHC B
NPUPOJIE U MOTyYCHHUE.

OKCHJIBI, THIPOKCHIBL.
IIpuMeHneHUE IEMEHTOB
noArpymmnsl Tutana. /Cp/

12.3 | CamocrosiTenbHOE U3yYCHHE YK-1-31 J.1
yuebHOrO Marepuana B LMS JI1.2J12.1
Canvas:[Toarpymnma Banaaus. 2.2
OO011as xapakTepuCcTHKa 213233
3JIEMEHTOB, HAXO0XJICHHE B
MIPUPOJIE U MTOTyIeHHE.

OKcubl, THAPOKCHIBL.
[TpumeHeHUE 2IEMEHTOB
noarpynmsl Banaaus. /Cp/

12.4 | Tloxmrpymmna xpoma. O6mas VK-1-31 J1.1
XapaKTEPUCTUKA 3JIEMEHTOB, JI1.2J12.1
HaX0XJICHUE B PUPOAC U J12.2
nonydeHue. OKcuasl, 010233
ruapokcunsl. [lpumenenne
3JIEMEHTOB HOATPYIIIBI
xpoma. /JIex/

12.5 | CgoiicTBa Xpoma U €ro VK-1-B1 JI1.1 P17
coenuHeHu# /J1a6/ JI1.2712.1

J12.2J13.2
31 32 33

12.6 | Iloarpynmna maprasua. YK-1-31 J.1
OO0mmas xapakTepucTuKa JI1.2712.1
3JIEMEHTOB, HAaXOXKJICHHUE B 2.2
MIPUPOJIC U MOTyYEHHE. 213233
OKCHJIBI, THIPOKCHIBL.

IIpuMeHneHUE J1EMEHTOB
noArpynmsl Mapranna. /JIex/

12.7 | Meramnisl cemeiicTBa xene3a. YK-1-31 J.1
OO01as xapakTepucTHKa JI1.2J12.1
3JIEMEHTOB, HaXOXK/ICHUE B J12.2
MPUPOZE U MOTyYeHHE. 212233
YyryH u ctans. OKCHIBI,

THIIPOKCHIBI, COSTUHEHUS
METaJIOB CEMEICTBA JXKene3a.
[TpumeHeHe METaIOB 1 UX
coenuHeHuH. /JIek/

12.8 | CpoiicTBa MeTamuioB VK-1-B1 JI1.1 P18
ceMeicTBa xele3a U ux JI1.2J12.1
coenuHenuit /J1ab/ J12.2713.2

0152 353




12.9 | CamocTosATeIbHOE H3YUECHHUE VK-1-31 J1.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:Mertasibl cemeiicTBa J2.2
iatuHbl. OO01Iast 2132233
XapaKTepUCTUKA DJIEMEHTOB,

HaXO0XXJEHUE B IPUPOAE U
nosryuerne. OKCubl,
TUIPOKCHUBI, COSAMHEHHS
METaJJIOB CeMEeHCTBa
iatuHel. [IpuMenenue
METaJIOB U UX
coequnenui. /Cp/

12.10 |Hoarpynna menu. O61as VK-1-31 JI1.1
XapaKTEpUCTUKA IJIEMEHTOB, JI1.2J12.1
HaXOXXJICHUE B IPUPOAE U 2.2
nonydeHue. OKCUIBI, D1 D22 33
rugpokcusl. Ilpumenenue
AJIEMEHTOB TIOJITPYIIITBI
menu. /Jlex/

12.11 |Hoarpynma menu. VK-1-31 VK-1- JI1.1 P35
OCOOCHHOCTH XUMHYECKUX Vi JI1.2J12.1
CBOWCTB Me/IH, cepedpa 1 J12.2
30J10Ta. 3HAUYEHHE ITUX 2132233
METAJJIOB B
npombIiieHHocTH. /TTp/

12.12 | Tloarpymma muaKa. O0mas YK-1-31 J1.1
XapaKTEpUCTUKA DJIEMEHTOB, JI1.2J12.1
HaXOXXJECHUE B IPUPOLAE U J12.2
nosryderue. OKCUbI, D1 D2 33
runpokcuabl. [Tpumenenue
9JIEMEHTOB MO PYIIITBI
uuaka. /Cp/

12.13 | CBoiicTBa LIUHKA U €TI0 VK-1-31 VK-1- J1.1 P36
coenuHeHn. OCHOBBI Vi JI1.2J12.1
BeTHOI Metamtypruu. /TIp/ JI2.2J13.2

212233

12.14 | Pa3BuTHE TOMEHHOTO YK-1-31 J.1
IIPOU3BOJICTBA B JI1.2J12.1
HoBotpourike. JlomeHHbIH 2.2
Mpoliecc MPOU3BOACTBA D1 D22 33
gyryHa. /JIex/

Paznen 13. 5. Ctpoenne u
cBoiicTBa MeTasLJ10B f-
3J1€eMEeHTOB.

13.1 | CamocTosTenbHOe n3ydeHue YK-1-31 J.1
yueOHOro Marepuana B LMS JI1.2J12.1
Canvas:JlanTanounsl. O6mias J2.2
XapaKTepUCTHKA IICMEHTOB, 013233
HaXOXJEHUE B IPUPOLAE U
nosryderue. OKCUbl,
runpokcuabl. [Ipumenenme
JAaHTAHUJIOB. AKTUHOU/IBI.

OO011as xapakTepucTHKa
3JIEMEHTOB, HAXO0XICHHE B
MPUPOZE U MOTyIeHHE.
OKcuibl, THAPOKCHUIBL.
IIpumenenue
aktuHOU10B. /Cp/

13.2 | Penko3emMenbHbIE METAJLIBL. YK-1-31 J1.1
HaXOKIECHUE B PUPOJIE. JI1.2J12.1
[Ipumenenue B J2.2
IPOMBIIIIEHHOCTH. BiusiHue 010293

IIpUMece peiKo3eMeIbHbBIX
METaJUIOB Ha CBOMCTBA
crajeii ¥ cruasos /Jlex/




13.3 /KonTtp.pab./ 2 0 OIIK-1-Y1 YK J1.1 KM4
-1-31 YK-1-V1 JI1.2J12.1
2.2
013233
13.4 /Ox3amen/ 2 27 OIIK-1-Y1 YK J1.1 KM2
-1-31 YK-1-V1 JI1.2J12.1
2.2
313233
Pasnen 14. IloaroroBka K
KOHTPOJbHBIM
MepOoNpUSITHSM U
BBINOJIHSIEMBIM padoTam
14.1 /Cp/ 2 0
5. ®OHJ OHEHOYHBIX MATEPHUAJIOB
5.1. KoutpoJibHble MeponpusTusi (KOHTPOJILHASI padoTa, TeCT, KOJJIOKBUYM, IK3aMeH M T.II), BOIPOCHI A5
CaMOCTOSITeJIbLHON MOATOTOBKHU
Kon KonTponsHoe l_i}l){mf}?;:évme B
KM MepONpHSITHE b\ P OTIPOCHI IS TIOATOTOBKH
KOMITETeHIIN I
KM1 3auer YK-1-31;YK-1- 1. Xumus, KaKk pa3zien eCTECTBO3HAHU. 3HaAYCHHE XMMHUU KaK HaydHOU
VI1;0IIK-1-V1 OCHOBBI MaT€PHAIIOBEIC-HHUS.

OCHOBHBIE TOHATHS XUMUH: aTOM, MOJICKYJIa, HOH, MOJIb, AaTOMHAs
MOJIEKYIJISIpHAasi Macca, CIocoObl
ux onpeneneHus. OCHOBHBIE 3aKOHBI XUMHU: 3aKOH COXPAHEHUS MACCBI,
KaK OCHOBAa MaTepHajlb-HOT'O

6amaHca TEXHOJIOTMYIECKOT0 MPOIlecca, 3aKOH MOCTOSIHCTBA COCTaBa
BEILIECTB, 3aKOH JKBUBAJICH-TOB,
3aKOH ABOTapo.

2. Crpoenne aroma. Macca 1 SHEprHs B MaTePHAIEHOM MHpE.
OnemMeHTapHbIe YaCTHIIbI U MO,

Macca, 3apsa, CIIUH U ApYTHE CBOICTBA JIEMEHTapHBIX BEMIECTB. S 1po
1 3JIEKTPOHHAS 000I0UKa.

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

IMpuanumn [Mayns. EMkocTs 35mekTpoHHBIX o6oodek. [Tpasmno XyHna u
HOPSIOK 3aIIOTHEHUS

aTOMHBIX opOuTaineil. [TpuHIMn HanMeHbIIEeH SHEPTUuu.

3. CtpoeHue 3/1eKTPOHHBIX 000I0YEK aTOMOB 3JIEMEHTOB. [IoHsTHE

3G GEKTHBHOTO 3apsa sapa

aToma. [lepHoANYHOCTE CTPOCHNUS NEKTPOHHBIX 000I0YEK.
IMToTeH1manbl HOHU3ALUK U CPOJICTBO

K 2JIEKTPOHY aToMa. Paguycbl aTOMOB HOHOB.
ONeKTPOOTPHIATEIFHOCTh ATOMOB XUMHYECKHIX

JJIEMEHTOB.

4. Ilepuonnueckuii 3akoH u Ilepuonuueckas cucreMa XMMUIECKUX
3JIEMEHTOB B CBETE TEOPUH

CTPOCHHUS aToOMa.

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

ITpupona xuMudeckoi cBsi3u. Mosekyiia BOAOpoaa U METOABI €€
onucanus. Merox BC u

rubpuan3anus opouranei.

2. BanentHoe coctosiHue atoma. KoBaneHTHast cBs3b B
MHOTOATOMHBIX MOJIEKy/IaX.

JloHOpHO-aKkLenTopHoe B3auMoaelicTeue. HanmpaBieHHOCTb U
HACHIIIAeMOCTh XUMHUYECKOIt

KOBQJICHTHOM CBS3U.

3. Me:xMoneKylsspHble B3auMOJEHCTBUSA. XUMHYECKas CBA3b U
TUIBI KpUCTAIOB. MloHHas

CBs3b. B3aumopelicTBre HOHOB KPUCTAIIIMUECKON PEIIETKU. DHEPrus
HMOHHOW KPHUCTAJUIMYECKOI

pELIEeTKH, BIUSHUE Pa3MEPOB U 3apsAa0B HoHOB. Cunbl Ban-aep-
Baanbca. OpueHTallnoOHHOE,

UHIYKIIMOHHOE U JUCTICPCHOHHOE MEKMOJIEKYIIIPHOE B3aUMOICHCTBHE.




4. OCHOBBI XUMHUYECKOH TEPMOJHHAMUKU. DHEPTeTUIECKHE
XapaKTEPHUCTHUKH XUMHYECKUX pe-aKIUi.

ITepBoe Haganmo TepmoauHamMuku. [IpeBpamnieHne sHepruu 1 paboTH B
XIMHUYECKHX HpOoIeccax.

Tepmoxumusi. 3akoH I'ecca. Pacuers! TermoBbIx 3¢ (HeKTOB peakuii.
5. Bropoe nHauano repmoauHamuky. Ilonstue 06 sHTponHU.
M3meneHne SHTpOHH NTpH (a30-BEIX
U XMMHUYECKHX IpeBpanieHusx. CaMoIpou3BOIbHOE IPOTEKAHHE
peakuuii. Dueprust [ m66ca. Ponb

SHTAJIBIUHHOTO U SHTPOIHUHHOTO ()aKTOPOB B OIPEICTICHUH
HAaIpaBJIeHHs TIPOIiecca.

6. OCHOBBI XUMUYECKOW KUHETUKU. CKOPOCTh XUMHUYECKOM
peakuuu 1 (akTOpPhI €€ ONpeeNs-IoIye.

3aBHCHMOCTD CKOPOCTH PEAKIHH OT KOHIIEHTPAINH PEarcHTOB.
Kunernueckoe ypaBHEHHE peak-IIHH.

ITpasuiio Bant-T'odda. KoncranTa ckopocty peakiyn. JHeprus
akTuBarmu. Katanms u katamu-3aTopbl.

7. Xumngeckoe paBHOBecue. OOpaTumble M HeOOpaTHMBIE
XUMHueckue peakiuy. Koncranra

XMMHYECKOT0 paBHOBECHS U €€ CBs3b ¢ dHeprueit [mboca. CmenieHne
XMMHYECKOTO PaBHOBECHS

npu usMeHeHnuu yciosuid. [Tpunnun Jle-Ilatense.

8. OOye cBoiicTBa pacTBOPOB. PacTBOPHI Kak MHOTO
KOMITOHEHTHBIE CHCTEeMBI. PacTBopHTENh
U pacTBOpseMoe BeulecTBo. PactBopumocTs. Hacklennslie u
HEHACHIIIEHHBIE, IePEChIIEHHbIE,
paz0aBiIeHHbIE 1 KOHIIEHTPHUPOBAHHbIE pacTBOPbI. B3anmonelicTeue
PacTBOPEHHOTO BEIIECTBA U
pacTBOPUTEIISL..

9. PactBops! HeanekTponuTos. 3akoHsl Payns. JlaBnenue u
COCTaB Napa HaJl paCTBOPOM.

Kpucrannusanus u kunesue pactsopa. Kpuockonus u
90YIITHOCKOIHSL.

10. PacTBOpBI 271€KTPOAUTOB. DIAEKTPOIUTUYECKAS AUCCOLMALIMS
PacTBOPEHHBIX BEIIECTB.

Teopus sneKTpoauTHYECKON Auccounanuy. KoHcTanTa U cTeneHb
JMCCOLMALINHN CI1a00T0 JIEK-TPOJIUTA.
3akoH pazbasieHus OcBanbia.

11. PacTBOpBI CUNBHBIX 21€KTponIuTOB. Kaxymasics creneHsb
JUCCOLHAINH CUIBHOTO 3IEKTPOIH-TA.

AKTUBHOCTD ¥ KO3 QUIMEHT akTUBHOCTH. MlOHHOE Npon3BeieHNE
BO/bI. BosoponHslit u
TUAPOKCUIIBHBIN MoKa3aTenu. IHIuKaTopHl.

12. OKHUCIUTENTbHO-BOCCTAHOBUTENBHBIE MPOILIECCHI, KaK PEaKIHH
nepeHoca ekTpona. OKucau-reny,

BOCCTAHOBHUTENHU. THITBI OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIIHH.
KonuuecTBeHHBIE XapaK-TEPUCTUKU OKUCITUTEIBHO-
BOCCTaHOBUTENBHBIX MPOLIECCOB.

13. DneKTpOoAHbIE TOTEHIIHANIBI METAJUIOB. | allbBaHWYECKH
371eMEHT. BogopoaHbIi 3IIEKTPOLI.

YpaBHeHHe DpHcTa. DNEKTPONIN3 PaCTBOPOB U PACIIIABOB.
DJEKTPOIUTUUECKOE TIOyYEHUE Me-TaJlJIOB.
DNeKTpoXUMHIUYecKask KOPPO3HUsS METAJLIOB.




KM2

9K3aMCH

VYK-1-31;YK-1-
V1;0IIK-1-V1

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. PacTBopuTenn
U pacTBopsieMoe BeulecTBo. PactBopumocTs. Hacblenusie u
HEHACHIICHHBIE, IePECHIICHHBIC,

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

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

Kpucrannuszanus u kuneHue pactsopa. Kpuockonus u
90YITHOCKOTIHS.

10. PacTBOpPBI 91€KTPOIUTOB. DNEKTPOIUTHUECKAST TUCCOIIHALINS
PacTBOPEHHBIX BEILECTB.

Teopus sneKTpoaUTHYECKON Auccounanuy. KoHcTanTa U cTeneHb
JIFICCOIMAIINH CITa00T0 3JIEK-TPOJIUTA.
3axoH pa3basnenus: OcBajiba.

11. PacTBOpBI CHIBHBIX 37€KTPOiIMTOB. Kaxyiascs creneHb
JICCOLMALUK CHIIBHOTO 3JIEKTPOJIU-Ta.

AKTHBHOCTH 1 KO3 uIeHT akTHBHOCTH. VIOHHOE Ipon3BeieHne
BO/bI. BosioponiHbIii 1
TUIPOKCUIIbHBIN NoKa3aTenu. HAUKATOpHI.

12. OKHUCIUTENBHO-BOCCTAHOBUTENIbHBIE IIPOLIECCH, KAK PEAKLIUU
nepeHoca dnekTpoHa. OKUCIU-TeNH,

BOCCTAHOBUTEH. THITBI OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIHH.
KomnmuecTBeHHBIE XapaK-TEPUCTHKH OKHCIATEIBHO-
BOCCTAHOBHUTEINIFHBIX IIPOIIECCOB.

13. DEeKTPOJHbIE MOTEHIMAIbBl METAIUIOB. [ anbBaHUYeCKUi
3J1eMeHT. BogopoaHbIi A5IeKTpOS.

YpaBHeHne JpHCTa. DIEKTPOIJIN3 PACTBOPOB U PACIIIIABOB.
ONeKTPOIUTHYECKOE TOTydeHHEe MEe-TaJLIOB.

DIEKTPOXUMHUYECKAsT KOPPO3HsI METAJIIOB.

14. XapakTeprucTUKa KOOPAMHAIIMOHHBIX COEIUHEHUH, X
noJydeHus1, kiaccudukanus. KoM-miekcoo0pa3oBarenb 1 JTUTaHabL.
PaBHOBecus B pacTBOpax KOOpIAMHALMOHHBIX coequHeHnid. Ho-
MEHKJIaTypa KOOPAMHALMOHHBIX COeAMHEHUH. XUMHUUECKasl CBS3b B
KOMILIEKCHBIX COeIMHEeHUsX. [[puMeHeHre KOOpIHHAIIMOHHBIX
COCIIMHEHHIA B HAyKe U TEXHUKE.

15. Bonopoa. Ilonoxenne B NepHOIUIECKON CUCTEME, METOIBI
MOTYYeHUS, PU3NIECKHE U XUMH-YECKHe CBOUCTBA, IPUMEHEHHUE
BOJIOPOJA.

16. lanorensl. OOmIas XapakTepPUCTHKA, OTyUEHHUE,
(u3myeckne U XUMUIeckue cBorcTa. Co-eIMHEHNE TAJIOTCHOB C
BOZOPOJIOM, TOJy4eHue, cBoicTBa. COECIMHEHHUS TaJIOTEHOB C
Kkucinopoaom. IlpumeHeHne rasoreHos.

17. Kucnopoa. Cepa. O01as XxapakTepucTuka, CrocoObl
MONy4YeHIs, PU3NIECKHe U XUMHIecKue cBoiicTBa. O30H, ero
NOJIy4eHHe, CTPOCHUE MOJIEKYJI, CBOMCTBA U IpUMeHeHue. Bona.
®usnye-ckue cBoiictaa. Ilepokcu Bogopoia, cTpoeHue, nojrydyeHue,
cBOMcTBa, npuMeHeHne. CoeMHEHHE CEPbl C BOAOPOJIOM, KUCIOPOIOM.
[IpumeHeHne ceprl U ee COSINHEHMUH.

18.  Asor. Docdop. Obmmas xapakTepuCTUKa, CIIOCOOBI MOTyJIeHHS,
¢usnueckue U XuMuIeckue cBoricTBa. CoeIMHEHNUS a30Ta C BOJOPOJIOM,
CTIOCOOBI OTy9YeHHs, (PU3NIECKIe H XUMHIESCKUE CBOMCTRA.
Coenunenue azoTa ¢ KucaopogoM. Conu KUCIOpog0COoAepKALIIX
KHcaoT azoTa. [Ipu-meHenue a3ora u ero coequHeHu. Bonopoausie
coenqunenus pocdopa. Kucnopoansie coenune-aus Gpocdopa.
®docarer. [Ipumenenue pocdopa 1 ero coeTMHESHUH.

19.  Vruepon. O6uras xapakTepHCTHKA, HAXOXKACHHUE B IIPHPOJIE.
AmnnorpornHbie MoauduKa-ud. CriocoObl MoaydeHus, GU3UIECKUe U
XHMHYECKHE CBOHCTBA. BoopoHbIe coeTMHEHNS, KHCIOPOTHEIC
COEIMHEHH, KHCIOPOJOCOAEPKAIIHNE KUCIOTHI ¥ UX COJIH.
IIpumenenue yrineposaa u €ro COeIMHEHUN.

20.  s-meramisl [ u I rpynm. TTonoxenue B mepuoIn4eckoi cucTemMe,
o0Ias XapaKkTeprCTHKa, METOBI omydeHns. Pusndeckne u
XUMH4YecKue cBoiicTBa. OKCHUIbI, THAPOKCUABI, UX KIaccu(pHu-Kanus,
crocoObl oJTyyeHus ¥ cBoiicTBa. [Ipumenenue.

21. p-metammtel 111, IV rpymmn. O6mas xapakTepucTrka
aneMeHToB. Haxosxaenne B mpupose, cro-coOs! OTydeHHs,
(uznyeckue U XUMUUECKHe CBOUCTBa. [Ipumenenue.




22. d - meramner. IV u V rpynn. O6mias xapakTepucTHKa
3JIEMEHTOB, HaX0XKIEHHE B IPUPOJIE U noayueHue. OKCUABL,
ruapoxcuasl. [Iprvenenue.

23. d - meramner VI, VII rpynmn. O6mias xapakTepucTuka
9JIEMEHTOB, HAX0XKIEHHE B IPUPOJIE U noxyueHue. OKCUABL,
ruapoxcuasl. IlpuMenenue.

24, Meramisl cemeiicTBa kee3a, miatuabl Oomas
XapaKTepUCTUKA JJIEMEHTOB, HaXOXKACHHUE B IPUPOIE U MOTyICHHE.
UYyryH u ctanb. OKCHIBI, THAPOKCUABL, COEJUHEHUS METANTIO0B
ceMelcTBa Jkenesa, aTuHel. [Ipivenenwe.

25. IMoarpynma meau. O6mast XapakTepUCTHKA 3JIEMEHTOB,
HaXO0XJEHUE B IpUpoJe U nomydeHue. OKcuabl, THAPOKCHUIBL.
ITpumeHeHNEe 37IEMEHTOB MOATPYIITBI MEMIH.

26. IMoarpynma ruaKa. OOIIas XapakTepHUCTHKA 3JIEMEHTOB,
HaXO0XJICHUE B IPUPOJE U Moryde-Hue. OKCUIBL, THIPOKCUIBIL.
ITpumeHeHNEe 31EMEHTOB MOATPYIIIBI IUHKA.

27. JlanTarunel. AKTHHAABL. OOmas XapaKTepHCTHKA
3JIEMEHTOB, HaXOXKACHHUE B IPUPOJIE U mo-TydeHne. OKCHbI,
ruapoxkcuasl. [Ilpumenenue.

KM3

KouTponbHast
pabota Nel

VK-1-31;YK-1-
V1;0lK-1-V1

1. Hanumute 31ekTpoHHbIEe HOPMYIIBI 3JIEMEHTOB C
NOpPsSIAKOBBIMU HOMepaMu 7 U 23. Onpenenu-Te, K KakoMy
AIIEKTPOHHOMY CEMEHCTBY NPUHAUISKAT HIEMEHTHI, KAKHUE IEKTPOHBI
SIBIISIIOTCSI Ba-JICHTHBIMHU, KAKOBO MECTOIIOJIO’KEHHE DJIEMEHTOB B
IMepronuueckoii cucreme? Hamummre Gopmy-JIbl BRICIIHX OKCHIOB U
THIPOKCHIOB JUIS 3THX HJIEMEHTOB, YKaXKUTE NX KUCIOTHO-OCHOBHBIH
Xa-pakrep. 2. Jaiite coBpeMeHHYIO (HopMynupoBKYy
Ilepuonuueckoro 3akoHa. OOBsicHUTE ero gpusnueckuii cmpica. Kakyro
HUBIIYIO U BBICIIYIO CTEIICHH OKHCIICHHUS TIPOSBILTIOT KPEMHHH,
MBIIIBSK, celieH 1 x0p? [Touemy? CocraBbTe (hOPMYIBI COSANHEHIH
JIAHHBIX 3JIEMEHTOB, OTBEYAIOIIUX ITUM CTEIIEHSIM OKUCIICHHS.
3. Kak meton BC 00BsiCHsCT IMHEHHOE CTPOCHUE MOJIEKYJIbI
BeCl2 u terpasnpudeckoe ctpoerne Moiekyns CH47? 4.

3aKOHYHNTE ypaBHEHUSI OKUCIHTEILHO-BOCCTAHOBUTEIBHBIX
peakuuit: K2S+KMnO4+H2S04 S+... Cu + HNO3 (pa36) = ...
PaccraBpTe K03(h(UIIMEHTH Ha OCHOBE 3JIEKTPOHHBIX YPaBHECHHH.
Vkaxure B KaKA0H peakliuu OKUCIUTENb U BOCCTAaHOBUTENb. 5. Kakas
macca NaOH HeoOxoauma nist Heiirpanuzanuu 0,2 M pactBopa
a30THOM KHUCIOTHI 00be-MoM 600 mi? 6. Hanummure ypaBHeHUs
peaxITiif HOHHOTO OOMEeHa B MOJIEKYIISIPHOM F HOHHOM BHJIaX MEXIY
pacTBopamH: a) a30THasI KUCJIOTa M THIPOKCH/I ITUHKA, 0) KapOoHAT
KaJbLKsS U COJISIHAsI KUCIO0TA. 7. 3alHUIIUTE CXEMY rajlbBAHUYECKOTO
3NIEMEHTa, B KOTOPOM KaJIMHEBast M OJIOBSHHAS TJIACTHHKH TTOTPY)KESHBI
B PacTBOPHI CBOUX COJIEH. YKaXHUTE aHOJ M KaTOJ], HAITUIIINTE
9JIEKTPOHHBIE YpaBHE-HUS IIPOLIECCOB, MPOTEKAIOIINX Ha AIIEKTPOIaX
mpu ero pabore. PaccunTaiite D/IC. 8. 3anuiuTte ypaBHEHHUS peaKini,
MPOTEKAIONINX Ha MHEPTHBIX 3JEKTPOJIaX MPH 3JIEKTPOIIH3E BOJHOTO
pacTBOpa xJopHaa Maraus. Paccunraiite KOIM4eCTBO IEKTPUIECTBA,
HeoOxonumoe i noiayderus 10 mi xsopa.




KM4

KonrponbHas
pabota Ne2

VYK-1-31;YK-1-
V1;0IIK-1-V1

CBOHCTBa 2JIEMEHTOB U HX COCAWHEHUH (IPUMEPHBINA BapuaHT OuneTa)
1. Jalite xapakrepuctuky Metaiiam [ A rpynnel. CoctaBbTe
(hopMyITBI OKCHAOB U THIPOKCH-IIOB, OOBSICHUTE, KaK MEHSIOTCS
CBOMCTBA METAJIIOB 10 HOATPYIIIE C YBEIHICHUEM 3apa/a SApa.
Hanummre ypaBHeHHs peakiuii, XapaKTepU3yIOLIMe XUMUUECKHE
CBOMCTBA LIEJOYHBIX METAIJIOB. 2. Hanummre ypaBHeHuUs
PEaKITHiA, TPH TIOMOIIH KOTOPBIX MOXKHO OCYIIIECTBHUTE CIIEAYIOIINE
npeBpamienus: Mapraser — xaopua Maprasua (II) — ruapokcun
mapranna (II) — ruppokcun mapranmna (IV). 3. Jonumure
YpaBHEHUS peakiuii, paccraBpTe Kodddurumentsr: MnO2 + FeSO4 +
H2S04 = ... MoS2 + HNO3 = H2MoO4 +.. .+...+... K2Cr207 + Zn +
H2S04 = ... 4. CmnaB Menu, jkere3a M IMHKa Maccor 6 T (Macchl
BCEX KOMIIOHEHTOB paBHbI) ToMecTHIIH B 18,25 % pacTBOp COsIHOM
KucnoThl Maccoil 160 r. Paccunraiite MaccoBbI€ JOIH BEIIECTB B MOJIY-
YUBIIEMCSL PACTBOpE. 5. Crnoco0bl MOTy4deHHs JKemesa.
PaccmoTpuTe JOMEHHBIN NPOLIECC KaK OKUCIUTEIbHO-
BOCCTaHOBUTEJBHBIN. 6. Kenesnoe uznennie MeUIEHHO
paspymiaercs Mo AeHCTBHEM CIIa00KHUCION Cpe/Ibl, HO MPH KOH-TAKTe
JKere3a ¢ MeTHON MPOBOJIOKON CKOPOCTh PEaKLIMU OKUCIICHHS
3HAYNTENBHO yBeanmaruBaeTcsi. OOBSICHHUTE ITO SBICHHE C TOUKH 3PCHUS
AIIEKTPOXUMHHU.

5.2. Ilepedyennb padoT, BbINOJIHsAE

MBbIX 110 JUCIHUILJIMHE (

Kypcosas padora, Kypcosoii npoexr, PI'P, Pedepar, JIP, IIP u 1.11.)

Kox Hassamue IIpoBepsiemble
WH/IUKATOPBI ConeprxaHue paboThI

paboTsI paboTsI .

KOMITETCHIIU I

P1 JlaGopatopHas YK-1-Bl 1.JaiiTe XapaKTepUCTUKY OKCHIaM, Ha KaKHe KJIAacChl TOAPa3AeIsIIOTCs
pabora Nel okcuapl. 2. CBolicTBa OCHOBHBIX coerHeHui. 3. CBOMCTBA KUCIIOT.
CBo¥CTBa OCHOBHBIX Kucnopomoconepskarrie 1 6e3KACIOPOAHBIC KHCIOTHL. Ha3zBanne
KJIaCCOB coneii. 4. Conu. CBoiicTBa, Kiaccu(uKaIus, AUCCOLUAIHS
COCIMHEHHUI.

P2 JlaGoparopnas YK-1-B1;YK-1- ChopMynupoBaTh 3aKOH 3KBHBAJICHTOB. 2. PaccynTaTh SKBUBAJICHTHYIO
pabota Ne2 3akoH V1;0IK-1-Y1 Maccy 3aJJaHHOTO BelecTBa. 3. PaccuntaTh SKBUBAICHTHBIH 00beM
9KBUBAJICHTOB raza. 4. OKCIIepUMEHTAFHO YCTaHOBUTH SKBUBAICHTHYIO Maccy

MeTaja.

P3 JlaGoparopnas VK-1-Bl1 1. YMeTh pacCUuTHIBATh CTENICHH OKUCIICHHUS DJIEMEHTOB B BEIIIECTBAX.
pabora Ne3 2. laTb onpezaeneHue NOHATHIO OKucauTenb. [IpuBectu npumepst
OKHCIUTENBHO- TUNIMYHBIX OKUC-UTENel. 3. J[aTh onpeneneHrne NOHATHIO
BOCCTaHOBUTEJIHHbIE BOCCTaHOBUTENb. [IpuBecTr IpUMeEpHI TUITUYHBIX BOCCTAHOBUTENEH. 4.
peaKuuu. OIEHUTH OKUCITUTEIFHO-BOCCTAHOBUTEIFHYIO CIIOCOOHOCTD BEIICCTBA.

P4 JlabopatopHas YK-1-B1 1. JlaTh onpeneneHue MOHATHIO AIeKTposn3. [IpaBuia BeIOOpa
pabora Ne 4 MPOIIECCOB Ha Ka-TOJIE M AHOJIE B AJICKTPOJIN3E PACTBOPOB
DJEeKTpOn3 B 9JEKTPONUTOB. 2. JIaTh omnpeneneHne NOHATHIO TaJbBaHUIECKUN
pacTBopax aneMeHT. 3. COCTaBUTh CXEMbI FaJIbBAHUYECKHUX JIEMEHTOB C
3JIEKTPOJIUTOB. 3a/IaHHBIMH 351ekTpoaamu. 4. Paccunrats 3/[C ranpBaHHYECKOTO
lNanpBannueckue anemenrTa. 5. YpaBuenne Hepucra. 6. 3akon ®apazes ams pacuera
MIPOLIECCHI. Macchl 1 00beMa MPOAYKTOB JIEKTPOIIH3a
Koppo3susi.

P5 JlabopaTopHast VYK-1-B1;VK-1-V1 1. PacTBOpeHne kak (pU3UKO-XHUMIYECKHUIT porece. 2. BeipaxeHne
pabora Ne 5 KOHIICHTPAIIHii pacTBOPOB, 3HAHUE (POPMYIT pacueTa KOHIEHTPAIHH. 3.
[TpuroroBnenue ITonsiTue TUTPOBaHUS, OCHOBHAS (HOPMYJIa TUTPOBAHUSI.
pacTBopa 3a1aHHON
KOHIICHTPAIIHH.

P6 JlaboparopHas YK-1-B1 1. l'uaponus coneli mo kKaTHOHY | 110 aHuoHY 2. Onpenenenne pH
pabora Ne 6 pactBopa o gopmyse conu 3. Peakiuu HOHHOTO 0OMeHa, paBuIIa
I'maponus coneit HaNMCaHUs peakuuil B HOHHO-MOJIEKYIJISIPHOM BUJIE.

P7 JlabopatopHas YK-1-B1;YK-1-V1 1. DHepreTrKa XUMUYECKMX PEAKIMiA, Pa3HOBUTHOCTH PEaAKIIUN 1O
pabota Ne 7 teroBoMy dQ¢exty. 2. 3akoH ['ecca u cnencTBus U3 Hero. 3.
Uzmepenne CyIIHOCTh KaJOPUMETPHUECKOT'O METO/IA ONPEACIEHUS TEMIOBOTO
TertoBoro 3 dexra 3¢ dexTa peakuuu.
peakun

HeUTpaIn3anun




P8 JlabopaTopHast YK-1-Bl 1. CxopocTh XxuMu4eckoil peakiuu. 3aKoH AHCTBYIONINX Mace. 2.
pabora Ne§ XuMHYECKOe paBHOBECHE U (PAKTOPBI, BIUSIONINE Ha CMEIICHUE
Wzyuyenue ckopoctu xumudeckoro paHoBecus. 3. [Ipunnun Jle-llatense. 4. @akTopsl,
XUMUYIECKOU BJIHSIONINE HA CKOPOCTh PEaKIIHH.
peakuuu u
(dakTopoB,
BIIVSIFOIIIUX Ha Hee
P9 JlaboparopHas YK-1-B1 1. Kaxue coennHeHuss OTHOCATCS K KOMITJIEKCHBIM
pabora Ne 9 coenunenuam? IIpusenure npumepsl. 2.  Kakue coenuHeHus
Kommnekcuslie u Ha3bIBAIOTCS IBOMHBIMU cosisiMu? [IpuBeaure npuMepbl JBOHHBIX
JIBOIMHBIE COJIH. coneit. 3. Kakue XuMHYecKHe CBSI3U JCUCTBYIOT B KOMILJIEKCHBIX
CsoiicTBa coenuHeHNAX? UTO XapakTepu3yeT KOHCTaHTa HECTOHKOCTH?
COCIMHEHUM.
P10 JlaGoparopnas YK-1-B1 1. Kakyro MakcUMalibHYIO CTENEHb OKHCICHHUS MOXET
pabora Ne 10 TPOSBIIATE B CBOMX COCIMHEHUX a) ¢rop, 6) ximop? [Touemy ¢Top, B
CaoiicTBa OTJIMYHUE OT OCTAIBHBIX TAIOTEHOB, HE MOXKET MPOSIBIATH
anemenToB VII A TIOJIOXKUTENBHON cTeneHn okucnenus? 2. Kax n3mensrorcs
IpyHIbl U UX HEMETaJUINYECKHUE CBOIICTBA aTOMOB C YBEIMYEHUEM HOPSIIKOBOI'O
COEVHEHUH HOMepa B psxy ramoreHoB? Uem 3to o0pacHserca? 3. CpaBHUTE
BOCCTaHOBHUTEJbHbIE CBOWCTBA IaJIOTEeHUA-UOHOB. MOTYT JIn
raJOreHOBOJOPO/IBI B KAKUX-JTHOO PEaKIUAX UTPATh POIIb OKHUCIUTEIS?
JlaiiTe MOTMBHPOBaHHBII OTBET.
P11 JlaboparopHas YK-1-B1 1. UeM 0OBsCHSIETCS, UTO Cepa, CEJIeH, TeJUTyp TPOSBISIOT
pabora Ne 11 0osee BeIpaKCHHBIE HEMETAUTHUECKIE CBOWCTBA, YeM JIEMEHThI
CBoiicTBa cephl U ee MOATPYIIIBI a30Ta, HO MEHEE BhIpa-KEHHbBIE 110 CPABHEHUIO C
COeIMHEHUH rajoreHamu? 2. Kax u3mensiercs BoccTaHOBUTENIBbHAS
CIOCOOHOCTH XaITBKOTEHOBOI0POIOB B psiay: H20, H2S, H2Se, H2Te?
JaiiTe MOTHMBHPOBaHHBIN OTBET. 3. HazoBute coenunenus
Cephl, B KOTOPBIX OHA SBIISETCS: a) TONBEKO BOCCTAHOBHU-TEJIEM, 0)
TOJBKO OKHCJIHTEIIEM, B) BOCCTAHOBHTENEM M okuciureneM. 4.  Kak n
MoYeMy U3MEHSIOTCS] KUCIIOTHBIE CBOICTBA B Sy CepHast — CeIeHOBas
— TemtypoBast kucioTta? Kak B 3TOM psily U3MEHSIOTCS] OKUCITUTEIbHbIE
P12 Jlaboparopnas YK-1-B1 1. [Touemy Mexay MoJieKyJamMHu BOAOPOAA U MOJIEKYJIaMH
pabora Ne 12 KHCIIOpO/ia He 00pa3yloTcs BomopoaHsle cBsi3u? 2. Ilouemy B
CsoiicTBa Ilepronuueckoii cucTeMe XUMUUECKUX 3JIEMEHTOB BOJAOPOJ OTHOCAT
asemeHToB VI A kak K I tak u k VII rpynne? 3. B Buzje Kkakux MOHOB BOJIOPOJ MOXKET
IpYyNIBI U UX BXOIMTh B COCTAB XUMHUECKUX coeuHeHuil? Vicxons u3 crpoeHus
COeIMHEHNH aToMa KHUCJIO0po/ia, yKaKUTE €ro BaJICHTHBIE BO3MOXKHOCTH. Kakue
CTETeHH OKUCIICHNUS TPOSBIISIET KUCIOPOJI B COSTUHEHUSX ?
P13 JlaGopatopHas VK-1-Bl1 1. CpaBHHMTE aTOMHBIE XapaKTEPUCTUKH (ATOMHBIH paguyc,
pabora Ne 13 SHEPrusl MOHU3AINHU, SJHEPTUS CPOJICTBA K JICKTPOHY,
CaoiicTBa ANIEKTPOOTPHUIATETIFHOCTE) HeMeTaiuioB VA, IVA n VIA rpynm n
9JIEMEHTOB V A onpeAenuTe NPUYUHY UX pa3nuauii 2. Kakoii 13 razoo6pa3HbIx
IpyNIbl U UX THIPUJIOB 3JIEMEHTOB IISITOM rPyNIbl B MEHBILEH CTerne-HU NPOsBIsSET
COeIMHEHHI BOCCTaHOBUTEIIbHBIE CBOICTBa? OTBET MOTUBUPYHUTE, HCXOIS U3
TOJIOXKEHUS DJIEMEHTOB B IIEPHOJINYECKON CUCTEME. 3.
CpaBHHTE TEPMUUECKYIO YCTOMYHBOCTH, OKUCIUTEIHHO-
BOCCTaHOBHUTEIIFHYIO CIIOCOOHOCTD a30THCTOM U a30THOW KHCIIOT.
4. [lepeuncnure oKCHABI a30Ta, KOTOPbIE OTHOCATCS K
KUCIIOTHBIM okcuaaM. Co-cTaBbTe UX (hOpMyYIbl U (YOPMYIBI KUCIIOT,
P14 JlaGoparophas VK-1-Bl 1. Ha xakux noaypoBHSIX HaXOJSTCs BaJEHTHBIE 3JIEKTPOHBI Y
pabora Ne 14 aneMeHnToB [V A rpynmbi? Kakue cTeneHn okucieHus Hanbosee
CaoiicTBa XapaKTEpHBI 7151 HEMETAJLIIOB 3TOM rpynnbl? Onpeaenure cTelneHb

anemeHToB IV A
TPYIIIIBI ¥ UX
COCIMHCHU I

OKHCIIeHns1 aToma yriepoaa B coeaunennsx: CH4, CH30H, HCOOH,
CO2. KakoBa ero BaJICHTHOCTb B 3TUX COEHUHEHUSX? 2. Kaxkne
AIDTOTPOIHBIC MOTU(DHKAIINN YIIIEpoJa U KPEMHHS U3BECTHEI?
OxapakTepu3yiTe aJNIOTPONTHBIC MOAU(UKAINH YIIepoa U YKaKUTe
OPUYUHY Pa3iIH4isi UX CBOUCTB. 3. Kakue xuMuyeckue CBs3U
XapakTepHBI U coequHeHni yraepoaa? Kak o0bsACHUTS THHEHHOE
crpoenne monekynsl CO2? 4. UTo MOHUMAIOT MO/ )KECTKOCTHIO
BonbI? HazoBuTe BUABI skecTKOCTH. [Ipemnoxkute cnocoObl yCTpaHEHUs!
KapOOHATHOM KECTKOCTU BOJBL.




P15 JlabopaTopHast YK-1-Bl 1. YeM MOXKHO OOBACHHUTH OOJNBIIYI0 BOCCTAHOBUTEIHHYIO
pabora Ne 15 CHOCOOHOCTB LIeT0YHbIX MeTaJIoB? [Touemy LienoYHo3eMeNbHbIe
CBolicTBa s- MeTaJuTel OoJiee cirabble BOCCTAHOBUTEINH, IT0 CPAaBHEHHIO CO
METaJIOB. HIETIOYHBIMHA MeTaiamu? 2. [Touemy 1mIenouHBIE METAILIBI HE
MIPUMEHSIOTCS 17151 BOCCTAHOBJICHHUS! MEHEE aKTHBHBIX METAJIJIOB U3
BOJIHBIX PacTBOPOB UX cojen? 3. Kak u nouemy M3MeHSIOTCS
OCHOBHBIE cBO¥icTBa B psaxy a) LIOH — CsOH; 6) Be(OH)2 — Ba(OH)2?
4. HazoBuTte 0CHOBHBIE CIOCOOBI MOMYyYEHUS MIETOYHBIX U
1eJI0YHO3EMENbHBIX METAJLIOB.
P16 JlaGoparopnas YK-1-B1 1. Ha noBepxHOCTH amOMUHHEBOW IJIACTUHKH OT JIOJTOTO
pabora Ne 16 XpaHeHHs 00pa3yeTcs HaJeT OKCHIA ¥ THAPOKcHaa amfoMuHns. Kak
CsoiictBa p- YOAIUTH 9TOT HAJIET XUMHUYECKIM IyTeM, He 3aTPOHYB MeTaia?
JJIEMEHTOB 2. [Touemy cBuHell He pacTBOpsieTcs B pa30aBlIEHHBIX COJSIHOM
Y CEPHOM KHCJIO-TaX, XOTS U PACIIONOKEH B PSTY HANPSDKESHUH 10
Bozopona? 3. Kakue creneHu OKHCIEHUS NPOSABISAIOT OJIOBO U
CBUHEL B CBOMX coelMHeHusAX? B kakoil cTeneHn OKUCICHUs OJUH U3
HUX SBJISICTCS a) CHIIEHBIM OKHCIIUTENIEM, 0) CHIIBHBIM
BoccraHoBuTeneM? [IpuBeuTe puMe-phl COOTBETCTBYIOIINX
COeMHEHHH. 4. INoyemy 3ameHa pa30aBIEHHON KUCIOTHI Ha
KOHIIEHTPUPOBAHHYIO OJIaronpu-sTCTBYeT paCTBOPEHHIO CBUHIIA B
CEPHOM KUCJIOTE Y MOJIABJISIET €ro B Cllydae ¢ a30THON KUCIOTONH?
P17 JlabopatopHas YK-1-B1 1. Kaxue creneHu OKHCIEHHS MPOSBISAIOT JIEMEHTHI
pabora Nel7 noArpynmsl BaHaausa? OnpenenuTe CTENeHN OKICICHIS BAaHAANS B
CaoiicTBa Xpoma u nonax VO2+, V4092-, V60O174-. 2. VKakuTe, Ha CBOMCTBA
€ro COeJUHEHUI Kakux a1eMeHToB V B u VI B noarpynn BiusieT 1aHTa-HOUAHOE
cxarue. KakoBbl OCIIEACTBUS 3TOrO BIUSHUSA? 3. KakoBa peaxuus
BOJHBIX PACTBOPOB XpoMara U Auxpomata kanusi? OTBeT 000CHYyHTE.
4. Kak u3MeHsieTcst KUCIOTHO-OCHOBHBIA XapaKTep CBOWCTB
OKCHJIOB Y TUAPOKCH-JIOB JIEMEHTOB MTOJTPYIIIT BaHAIUS M XpOMa TIPH
nepexo/ie OT HU3IIEeH CTENEeHN OKUCIICHHS K BBICIIICH?
P18 JlabopaTopHast YK-1-Bl 1. Kakue creneHu OKHMCIEHUS XapaKTEpHBI AJIs METAILUIOB
pabora Nel8 ceMmenicTBa xenesa? 2. Kakue coenuHeHns Ha3bIBAIOT
CaoiicTBa MeTaJIIIOB ¢eppuramu u pepparamu? Ipuseaure npume-psl. [1e oHE HaXOAAT
ceMelcTBa Kene3a u npuMeHeHue? 3. UeM 0OBSICHUTBH, UTO B BOJE, COACPIKAIICH HOHBI
UX COCIMHEHUH Fe3+, kopposus MHOTUX Me-TaJioB yckopsiercsi? 4. Kakue
KEJIe30yTJIEPOJHBIE CIUIaBbl HA3bIBAIOT CTAISIMU, KaKUe — IyryHamu?
P19 [IpakTuueckoe YK-1-31 OCHOBHBIE KJTaCChI
3aasTue Nel XAMHAYECKHUX
COEIMHEHUN
P20 [IpakTryeckoe VK-1-31;VK-1- 3aKoH 5KBHBaJICHOB. Pemienue
3ansTHE Ne2 Y1;0IIK-1-Y1 pacyeTHBIX 3a7a4
P21 IIpakTuyeckoe YK-1-31 OKHUCIUTENBHO-
3ansTHe Ne3 BOCCTAHOBHUTEJIbHbIE PEAKLIUH.
YpaBHEHHS SIIEKTPOHHOTO
Oanamnca.
P22 IIpakTuyeckoe VYK-1-31;VK-1-Y1 ONeKTpOXUMHUYECKUE
3ansTue Ne4 MIPOLIECCHI: KOPPO3US
METaJJIOB, FraJIbBAHUYECKUI
3IIEMEHT, IEKTPOIIH3.
ITPuMeHenne qaHHBIX
MIPOLIECCBO B
METaJUTypTHH.
P23 IIpaxkTudeckoe VK-1-31;VK-1- PactBopsl. Pacuer
3aHsaTHe NoS V1;0IIK-1-Y1 KOHLEHTpalui
PacTBOpOB.
P24 [IpakTuueckoe YK-1-31;YK-1- CBolicTBa pacTBOPOB.
3ansTue Ne6 V1;0IIK-1-V1
P25 [TpakTudeckoe VK-1-31 Peakuuu nonHoro ooMeHa.
3ansTre Ne7 I'upponus coneid, BnuseHue
WOHOB METAJIIOB Ha
n3menenue pH pactsopa.
P26 [IpakTuueckoe VK-1-31;VK-1-VY1 OcHoBBbI TepMOXUMUH. Pacuer

3aHgaTHEe No§

TEIUTIOBBIX 3P PEKTOB
peaxuuii.




P27 IIpakTuyeckoe YK-1-31 XUMHUYECKOE paBHOBECHE.
3ansTie Ne9 CwMmelleHre XuMHUYECKOro
PaBHOBECHS B CHCTEME
P28 IIpaxkTuyeckoe VK-1-31;VK-1-V1 Kommnekchsle comnu.
3anstue Nel0 Howmenxknarypa, oOpazoBanue,
pas3pylIeHne KOMIUIEKCHBIX
cosieil. 3HaueHue B
METaJUTypTHH.
P29 [IpakTuueckoe YK-1-31;VK-1- CgoiictBa snemenToB VII A
3anstre Nel 1 VI1;0IIK-1-V1 TPYIIBL U UX
COEAMHEHUH
P30 [IpakTuueckoe YK-1-31;YK-1- CaoticTBa 351emeHToB VI A
3ansTue Nel2 VI1;0IIK-1-V1 TPYIIIBL U UX
COEIMHEHUH
P31 [IpakTuueckoe VK-1-31;VK-1- CBoticTBa 351eMeHTOB V A
3ansTue Nel3 Y 1;0IIK-1-Y1 TPYIIBI U KX
COEAMHEHUH
P32 [IpakTuueckoe YK-1-31;YK-1- CaoticTBa 351eMeHTOB [V A
3ansTue Nel4 VI1;0IIK-1-Y1 TPYIIBL U UX
COEMHEHUH
P33 IIpaxkTryeckoe VYK-1-31;VK-1-V1 CBoiicTBa s- METaJIOB.
3anstue Nel5
P34 [IpakTuueckoe YK-1-31;YK-1-V1 Amomunuii. O6miast
3ansitue Nel6 XapaKTEPUCTHKA, ITOJIy4EHHE,
(uznveckne U XUMHUUECKHE
cBoiicTBa. OKCU, THAPOKCH],
COJIH aJTFOMHHUSI.
[IpuMeHeHne aTFOMHUHUS H €T0
COCIMHEHUMN.
P35 [IpakTryeckoe VK-1-31;VK-1-¥1 Iloarpynna menu.
3ansTae Nel7 OCOOEHHOCTH XUMHYECKUX
CBOCTB MenH, cepedpa u
30J10Ta. 3HAUEHHE ITUX
METaJJIOB B
TIPOMBIIIIIICHHOCTH.
P36 [IpakTuueckoe VK-1-31;YK-1-V1 [Monrpynma muaka. O6mias
3anstue Nel§ XapaKTEPUCTUKA DIIEMEHTOB,
HaXOXJEHUE B IPUPOAE U
nosryderne. OKCUpl,
runpokcuabl. [Ipumenenue
9JIEMEHTOB MOATPYIIIbI
LUHKA.

5.3. OueHouHble MaTepuaIbl, HCIOJIb3yeMble IS IK3aMeHa (onucanue OUJIeToB, TECTOB U T.IL.)

®denepalibHOE TOCYJAPCTBEHHOE aBTOHOMHOE 00pa30BaTeIbHOE YUPEKICHHE
BBICIIIET0 TIPO(ECCHOHATFHOTO 00pa30BaHUs
«HanumoHaneHbIN MccIe0BaTeNbCKUI TeXHOTOrnYeckuid yauBepeutet « MUCuCy»
HoBoTpowutikuii dusmman

Kadenpa maTemMaTky 1 eCTeCTBO3HAHHS
Oxk3ameHanoHHbH owmter Ne O(OITK-1; OIIK-4)

JucnurumHa: XuMust
®dopma o0ydeHHsI: OuHas
dopma npoBeICHHS: TMCHbMEHHAS

1. O6’b}ICHI/ITe, Ha 4YEM OCHOBAHO Ppas3aciICHUe XUMHUICCKUX IJIEMEHTOB Ha METAJJIbI 1 HEMETAJJIBI. KpaTKO MOACHUTC
PpacCIoJI0KEHHUE METAJIJIOB B Hepnozmqecxoﬁ CUCTEME, IPUBCANUTE UX XUMHUYCCKYIO U O6H.I€TGXHI/I‘I€CKyIO I(J'IaCCI/I(I)I/IKaHI/II/I.

2. CocraBbTe ypaBHEHUS peakIuii, KOTOPBIC IPOBOAAT ISt OCYIIECTBICHHS CIICIYIOIINX IPEBPAILCHHUIL:
Cd — Cd(NO3)2 — Cd(OH)2 — [Cd(NH3)6](OH)2 — CdSO4.
Peakuuy noHHOro 0OMeHa COPOBOAUTE HOHHO-MOJIEKYIIIPHBIMU YPAaBHEHUSIMH, & OKUCIUTENbHO-BOCCTAHOBUTENILHYIO PEAKIIUIO
3aMUIINTE HA OCHOBAaHUHU DJIEKTPOHHBIX YPaBHEHUM.

3. U.[eJ'IO‘{HBIC MECTaJJIbI TaK XK€, KaKk 1 ETOYH MOJIYy4JaroT 2JICKTPOXUMHNYCCKU. B uémMm 3aknrouaercs Ppas3inine NoJIy4CHUsA 3TUM




METOJIOM HaTpHs ¥ THAPOKCHUIA HATPHA U3 XJopuaa Hatpus? IIpuBeanTe 3IeKTPOIHBIE U OTHBIE YPABHEHHUS 3THX MPOLIECCOB.
CKOJIBKO HATPHSI MOXKHO IIOJIyYHTb, €CIIU JJIEKTPOJIN3 IIPOBOIUTH B TeueHue 1 4 30 MuH npu cuie Toka 15 A ¢ yuérom Toro, 4To
BBIXO/[ 110 TOKY cocTaBisieT 90% ?

4. Tlepeuncnute, B BUJIE KaKMX COSMHEHHUI BCTpEYAeTCs B MPUPO/IE kee30. Kakue crtaBsl Ha OCHOBE jKesle3a MOJyqatoT B
MeTauryprun? Yo oHM coO0H MPEICTaBISIIOT U KaKOEe ITPOMBIIUICHHOE IPUMEHEHHE UMEIOT?

5. Tlpu pactBopenun 0,5 T U3BeCTHAKA B COMSTHON KucnoTe mosrydero 75 max CO2 ( 23°C u 104 xIla ). Bsraucnure npomneHTHOE
coznepxanne CaCO3 B usBecTHsKe. {11 4ero Hy)KeH M3BECTHSK B MeTautyprun? Kakue apyrue kapOoHaThl, LIMPOKO
HCTIONIB3YEeMBIE B IIPOMBIIIICHHOCTH, BaM M3BECTHBI 1 KAKOBO MX MPUMEHEHHE?

6. Ompenenute Maccy 5%-HOTo pacTBopa epoKCUaa BOAOPOAa, HeoOXoauMoro s okuciaeHus 100 M 0THOMOIISIPHOTO pacTBOpa
cynbdara xenesa (1) B mpuCyTCTBUM CEPHOI KMCIOTHI.

JucranimonHo sk3aMmeH npoBoautcs B LMS Canvas. Dk3amMeHannoHHbIH TecT coaepkut 30 3aaanuii. Ha pemenue orBoaurcs 30
MHHYT. Pa3penieHHbIe TOMBITKY - ABE. 3aUNTHIBACTCS HAMITYYIINHA Pe3yIbTar.

O6pa3ert 3agaHuii A7 9K3aMeHa, IIPOBOAMMOTro aucTanimonHo B LMS Canvas (OIIK-1; OITK-4)

1.Atom »nemenTa numeet KoHpuUrypamuio 1822s22p63s23p64s13pS. Ykaxure nNepuo, rpymiry, HOATPYHITy, MAKCHMAIBHYIO CTEIIeHb
OKHUCIICHHS M ()OPMyYITy BBICIIETO THIPOKCHA 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. 3aKOHOMCPHOCTb U3BMCHCHHS aTOMHOI'O paanyca,
2. 3aKOHOMCEPHOCTb UBMEHCHU ST HEMETAIINICCKUX CBOMCTB.

YBEJIMUUBACTCS, YMEHBIIIAIOTCS
YMEHBIIAETCS, YMEHBIITAIOTCS
YMEHBIIAETCS, yBEIMINBAIOTCS
YBEJIMUUBACTCS, YBETHMIUBAIOTCS

3.PaccTaBbTe COOTBETCTBUE YTBEPXKACHUN

yactuna P(3-)

yactuma P (+5)

gactuna Mn (+4)

aTOM JIF000TO MeTalia

4.3 mpeUI0’)KeHHBIX BENMIECTB BHIOSPHUTE BENIECTBA C MOJICKY/ISIPHBIM CTPOSHHEM: BOJA, KapOOHAT HATPHSI, YIIIEKUCIIBIN a3, HOI,
JKene30, OKCUI KpeMHus (4)

BO/JIa, YIJIEKUCIIBIN Ta3, o1
BOJIa, KapOoHAT HATPHsI, HOJ
BOJIa, YIJIEKUCIIBIN Ta3, OKCUJ KpeMHUs (4)
BOJIa, YIIICKUCIIBIN Ta3, O/, KapOoHAT HATPHS
5.CoriacHo TepMOXHMHUYECKOMY YPaBHEHHIO PEAKIIUK FOPEHUS alleTHIICHA

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

6.KOJIITYECTBO TEIUIOTHI, BRIIEIHBIICECS TIPH CTOpaHNH 224 1 (H.y.) aneTnieHa, OyieTr paBHO KkJIx.

13050.0000

7.CornacHo TepMOXUMHUYIECKOMY YPAaBHEHHIO PEaKIMU TOPEHUST METaHa
CH4(r)+202(r) = CO2(r) + 2H20(r) + 802 xJIx

s nonyderns 4010 k/[x TemnoTsl noTpedyercst MeTaH (H.y.) 00beMoM 1. (1.y.)

112.0000
8.BrIGepuTe (hakTOphl, yBETHUMBAIOIINE CKOPOCTh PEAKI[UH OKHUCIICHNS aMMHaKa B IPHCYTCTBUM IIATUHBL:




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

TIOBBIIICHUC OGHIGI‘O JaBJICHUA
TMOBBIIICHUE TEMIIEPATYPhI
HaJIMYKEC KaTajnu3aTopa
TTOBBIIICHUEC KOHIICHTPAIINN KHUCJI0pOaa
TOBBIIICHNUEC KOHICHTPAIIUU BOJASHBIX ITapOB
MMOHMKCHUE TaMII€paTyphl
9. BBI6epI/ITe (l)aKTOpLI, YBCIUYUBAKOIIUC CKOPOCTh PCAKINKU OKHUCJICHHUA aMMHaKa B IPUCYTCTBUU IVIATUHBI:

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

MOBBIIIEHHE OOIIETO JaBICHUS
MOBBIIIIEHHE TEMIIEPaTyphl
HaJIMYHE KaTaau3aTopa
TTOBBIIIICHHE KOHIISHTPAIUH KHCIOPOAa
MOBBIIIIEHHE KOHIIEHTPAIUY BOSHBIX TIapOB
MOHIDKCHUE TaAMIIEPATYPHI
10. Beibepute akTopbl, KOTOpBIC OYAYT YBEIUYNBATH BBIXOJT MPOIYKTA PEAKIIUU

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

TIOHU3HUTH TEMIIepaTypy, IOHU3UTD 00IIee TaBICHUE

MOBBICUTB TEMIIEPATYpPY, IIOBBICUTH JAaBIECHHE BOAOPOA, IIOHU3UTH KOHIICHTPALIMIO BOJISHOTO MTapa

MOBBICUTH TEMIIEPATYPY, TOBBICUTD JABJICHHE BOJOPO/A, TOBBICUTH KOHIIEHTPALIUIO 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.Cmemanu 400 r 10%-ro u 100 r 70%-ro pacTBOpOB cepHOM KUCIO0THL. HaliguTe KOHUEHTPALUIO KUCIOTh] B IIOTY4YEHHOM
pacTBope.

22.0000
13.B 1 1 Boast pactBopuiid 300 11 xiopoBoaoposa (H.y.). Haiiaiure MaccoByro 1010 KUCIIOTHI B MTOJIy4eHHOM pactBope. OTBeT B
MPOLIEHTaX OKPYIIIUTE JI0 IIEJIOTO.

33.0000
14.13 mpeutoxKeHHBIX Tap BEUIECTB, BRIOGPUTE Ty Iapy BEUIECTB, 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 HUTpaTa xene3a (3)?

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

2HI +2FeCl3 = I2+2FeCl12 + 2HCI ,
KaK MEHSETCS CTEIICHb OKUCIICHHS OKHCIIUTENS? 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 TPYIIITax

02, H2S04, KMnO4
H20, HCl, Fe203, H2




KI, Na2S, Cu
K2Cr207, FeO, CH4, Al
19.MeTo0M 3JIeKTPOHHOTO OanaHca paccTaBbTe KO3 GHINCHTH B JAHHOM ypaBHEHHH:

H2S +02 =S02 + H20
Omnpenennre CTENEHN OKUCICHHS 3JIEMEHTOB, OKHCIUTENTh M BOCCTAHOBUTEINb, BEIOEPHTE MPABIIIHHEIC YTBEP)KICHHS

K03()QULKEHT Mepel OKUCIUTENIEM PaBEH 3, KUCIOPO OKHUCIIETCS
KO3 QUIMEHT TIepe]l OKUCITUTENIEM PaBeH 3, cepa OKHUCIISIETCS
K03(h(UIMEHT meper OKUCIUTENIEM PaBeH 2, cepa BOCCTaHABIMBACTCS
KOX(QQULMEHT Tepe]l OKUCIUTENEM PaBeH 3, cepa BOCCTaHABINBACTCS

20.0Onpenenute Bemecta X1 u X2 B 1aHHOU cxXeMe NpeBpalleHUH
CI2+H2=X1
X1+ Fe(OH)2 = X2

HCI, FeCI2
HCI, 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 (xonm), Fe(OH)2
22.0npenenuTe Kak U3MEHSIOTCSI CBOMCTBA OE€3KHUCIIOPOIHBIX KHCIOT raJIoreHoB B cienytomeM psay: HF --- HCI --- HBr --- HI

CHUJIA KUCJIOT PAcTeT, TAK KaK YMEHBIIAETCS aTOMHBII pajinyC rajoreHa

CHJIa KUCJIOT YMEHBIIAETCS, TAK KaK YBEIMYMBACTCS aTOMHBII paJilyc rajoreHa
CHJIa KUCJIOT PACTeT, TAK KaK YBEIIMUMBAETCS aTOMHBIHM paguyc rajoresa

CHUJIa KUCIIOT HE U3MEHSETCSI, HE3aBUCUMO OT aTOMHOTI'O pajuyca

23.TlepBoii cTamuelt MOIydeHUS CEpPHOI KACIIOTHI SBISECTCS 00KUT IIHUPHUTA, TIPOIECC BEIPAXKACTCS YPaBHCHHEM:
4FeS2 + 1102 = 2Fe203 + 8502
Uro sBISIETCS BOCCTAHOBHUTEINIEM B JJAHHOW peakIiu?

Kee30

JKeNe3o0 U cepa

XKEeJe30 U KUCIOPOX

cepa
24 .Bropoii cragueii mpoliiecca moxy4eHus: CEpHOW KUCIIOTHI SIBJIIETCS KATAJIMTHYECKOE OKKCIIeHHe okcuaa cepbl (4): 2S03 + 02 =
2S03 +Q

BriGepute ycnoBust CMELIEHHsI XUMHYECKOTO PaBHOBECHS BIIPABO.
IIOHU3UTh TEMIIEPATYPY, IOBBICUTH JABJIEHHUE, YIAJIATh U3 CUCTEMBI IIPOIYKT PEaKLUH
IIOHU3UTh TEMIIEPATYPY, HIOHU3UTH JABICHUE, YOAATh 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 KOHLIEHTPUPOBAaHHAs KUCJIOTA SABJIAETCS CUIIbHBIM OKHcuTeneM. OmIpenenuTe Kak MEHIETCsl CTENEHb OKUCIIEHHS CEPBL B
CIIeYIOIUX YPaBHEHUSAX PEaKLUH U BEIOEPHTE COOTBETCTBYIOIINE YPABHEHUS JIEKTPOHHOr0 OanaHca

H2S04(xonn) + Cu = SO2 + CuO + H20
H2S0O4(xonm) + Fe = SO + Fe2(S04)3 + H20
H2SO4(xonn) + Zn = S + ZnSO4 + H20
H2S04(koum) + Mg = H2S + MgSO4 + H20

26.PaccunTaiiTe MaccoBYyIO JIOJIIO Jkesie3a B okcue xkenesa (3). OTBeT gaiite B MpoLeHTaX, OKPYIJIEHHBIX JI0 LETI0r0




560.0000
27 .PaccumuTaiiTe, CKOJIBKO KT JKelle3a MOXKHO MOMY4uTh U3 1 T okcuaa xenesa (3), eciu BeIxoa npoaykra cocrasisieT 80%. OTBer B
KT, OKPYTJICHHBIX 0 LIEJIOTO.

560.0000
28.ITonOepuTe BO3MOXKHOE KaTOJHOE MTOKPBITHE JUIS KEJIE3HOT0 U3AEIHS

0JI0BO
LIUHK
XpoM
MeJb
29.0npenenute BO3MOXKHBII MPOIYKT PeaKIMU KOPPO3UH OLIMHKOBAHHOTO XKeJe3a PH HapyIIeHNH TOKPBITUS B KUCIIOI cpese

OKCHJ ITHHKA
KapOOHAT IIWHKa
THAPOKCHUJL IINHKA

30.0npenenute COOTBETCTBUE MEXAY XUMHUUECKUMHU IPOIIECCAMU U BEIIECTBAMH, MTOJTy4aeMbIMH C UX TOMOIIBIO

3JIEKTPOJIU3 PACTBOPOB COJIEH
AIIEKTPOJIN3 PACILIaBOB COJICH
METOJI ABOMHOTO KOHTAKTHPOBAHHS
MUPOMETAILTYPTUs

B pe3ynbTaTe PabOTHI METAJUTYPIHIESCKUX MPEINPHUATHH B BO3IyX IOMAIaeT OOJIBIIOE KOINIECTBO Ia3000pa3HEIX BEIOpocoB. Cpemn
HHX KHCJIOTHBIC OKCUIBI. BrIOepuTe BepHBIH IepedeHsb.

OKCHJ KPEMHHS, OKCHIBI XKene3a, AUOKCU CePhI

YIJIEKUCIIBIN Ia3, CEpHBII aHTUAPUA, OKCUJ KPEMHUS

YIJIEKUCIIBIN Ta3, IMOKCH]] KPEMHHUS, OKUCH JKelle3a

YITICKHUCIIBINA Ta3, CepHUCTHIH Ta3, OyphIii ra3
M3BecTHO, YTO OTHUM M3 METOJIOB OUHCTKH CTOYHBIX BOJ OT HOHOB TSDKENBIA METAJUIOB SIBISETCS Koaryssnus. KoaryasHaT
cBs3biBaeT HOHHI 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 KOArymsHTa?

NaHCO3
Ca(OH)2
CuSO4
HNO3




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

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

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

- 00y4aroIuiicss XOpPOIIO OPUEHTUPYETCS B MaTepuae, BlaaeeT TEPMUHOIOTHEH, TPUBOIUT IPUMEPBI, 000CHOBBIBAET,
AHAJIM3UPYET, BBICKA3BIBACT CBOIO TOUKY 3PCHUS 110 AHAM3UPYEMBIM SIBJICHUAM U IIPOLIECCAM, IPABUIIBHO IPUMEHSET
TOJTydEeHHbIC 3HAHUS PN PEIIEHIH PAKTHIECKHX 3a71a4. OTBETHI H3/IaralTcs CBOOOTHO, yBEpEHHO 03 HCIIOIb30BaHUS JINCTA

YCTHOT'O Orpoca

OLICHKa ((XOpOI_HO» CTaBUTCA, €CIIU
- Ha TCOPCTUYICCKUC BOIIPOCHI JaHbI ITOJIHBIC OTBETHI, HO UMEJIa MCCTO HETOYHOCTDb B OIIPCACIICHUN KaKHX-JIH00 HOH?{TI/Iﬁ, SIBJICHUH

U T.J. 3a7ja4a pemiexa.

- o0ydaromuiicss OpUeHTHPYETCA B MaTepualie XOpoLIo, HO JOMyCKaeT OMHOKY IpU (GOpMyITHPOBKE, OITUCAHUU OTASIBHBIX

KaTeropuit

Ornenka ((YIIOBJIGTBOPI/ITCJILHO» CTaBHUTCA, €CIIN
- Ha TCOPETUICCKNEC BOIPOCHI JaHbL 061u1/1e HCIIOJIHBIC OTBCThI
- o6yqafomnﬁc>1 c1abo OPHUCHTHUPYETCA B MaT€pHUajIC, HC MOXET pCIIaTh 3aJa4r, HE MOXKCT IIPHUBCCTHU MMPUMEP, HC MOKET

AHAJIM3UPOBATH U 000CHOBBIBATH

Ouenka «HeynoBneTBOpUTENbHOY CTABUTCS, €CIIN
- HE pellleHa 3a7jaya U MpaBUIIbHBINA OTBET AaH Ha OJUH BOMpPocC (TIUOO HU HA OJTUH)
- oOyyaromuiicss B MaTepuae TUCIUIUIMHBI TPAKTUIECKH HE OPUEHTHPYETCS, T.€. HE MOYKET JAaTh NaXke OOIIUX CBEICHUHN 110

BOITPOCY.

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

75 < IIpoueHT BepHBIX O0TBETOB < 90 - XOpoOI1I0

60 < IIpoueHT BEpHBIX OTBETOB < 75 — yOBIETBOPUTEILHO

6. YHEBHO-METOAWYECKOE U HH®OPMAIIMOHHOE OBECIIEYEHHUE

6.1. Pexomenayemas iureparypa

6.1.1. OcHoBHas JIMTEpaTypa

ABTOpBI, COCTaBUTEIH

3arnaBue

Bubaunoreka

M3parenscTBO, roa, 3. anpec

JI1.1 | Kopxyxos H.T'.

OO01as 1 HeopraHuveckas
XuMHus: Yueb. mocobue

M.: MUCuC; THOPA-M, 2004,

JI1.2 | T'nunaka H.JI.

O6mas xumust: Ydeb.rmocooue

M.: Unrerpan-IIpecc, 2006,

JI1.3 |B.B. bynanos, T.H.
JlomoBa, B.B. Priokun

Xumudyeckasi KHHETHKA:
yueOHOe mocodue

Jlanb, 2014,

6.1.2. JlonoiHUTEILHAS JIMTEepaTypa

ABTOpBI, COCTaBUTENIU

3ariaBue

Bubanoreka

M3parenscTBO, roa, 311. anpec

JI2.1 | lInmanosuu M.A.

Xumus: Meroauueckre
yKa3aHus, Mporpamma,
pellIeHue TUITOBBIX 3a7ad,
MIPOTPaMMHUPOBAHHBIC BOIIPOCHI
JUTSL CAMOTIPOBEPKH U
KOHTPOJIbHBIC 33/1aHUS IS
CTYICHTOB-320YHHUKOB
WH)XEHEPHO-TEXHUIECKUX

( HEXUMHYCCKHUX )
CIEIAILHOCTEH BY30B

M.: Bercm. mk., 2003,

JI12.2 | AW.bepexHoi,
B.U.En¢pumos,
JI.JI. Tomuna

Xumus: [Iporpamma,
METOINYECKUE YKa3aHHUs,
peleHus 3aaa4 u
KOHTPOJIbHbIE 3aJJaHUs TSt
CTYIEHTOB-3209HUKOB
WH)XEHEPHO-TEXHUIECKUX
CIlelMaIbHOCTEN By30B

M.: Brrci.mk., 2004,

6.1.3. MeTtoanueckue pa3padoTKku

ABTOpLI, COCTaBUTCIIN

3ariaBue

bubnuoreka

UznarenbcTBO, TO, 31. aJipec

JI3.1 | SIupmmna T.H.

Heopranmueckas xumust: Jlab.
IIPAaKTUKYM

Hosotpouuk, 2006,
http://elibrary.misis.ru




ABTOPBI, COCTaBUTEIH 3arnaBue

Bubmmnorexa M3parenscTBO, roa, 3i1. anpec

JI3.2 | SAupumaa T.H. Heoprannueckas xumus Hosotponuk, 2012,

(XHMHUSI DIIEMEHTOB): http://elibrary.misis.ru; www.nf.misis.ru
71a00PaTOPHBIN MTPAKTUKYM

JI13.3 | Cocr. O.JI.JIo6aueBa 1 | Xumust. OCHOBHBIC 3aKOHBI: HMCY "Topusiit", 2012,

ap. Merona. ykazaHus kK
nabopaTopHBIM paboTam
6.2. Ilepeyens pecypcoB HH(OPMATHOHHO-TeJIEKOMMYHHKANHOHHOH ceTH « AHTEpHET»
731 |H® HUTY "MUCuC" www.nf.misis.ru
72 | KubepJlennnka www.cyberleninka.ru
93 | Poccuiickas HayyHas aneKTpoHHAs OMOIHOTEeKa www.elibrary.ru
6.3 Ilepeuenb MPOrpaMMHOr0 odecnedeHust
IL.1 Microsoft Office 2007 Russian Academic OPEN No Level
I1.2 | Microsoft Teams
1.3 |Zoom
6.4. Tlepeyens MHPOPMANHOHHBIX CHPABOYHBIX CHCTEM H MPOdecCHOHAIBHBIX 023 JaHHBIX
7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE
Ayn. | Haznauenue OcHarienue

133 Yuebnas ayJIUTOpUs s 3adsatuil | Kommnektr — yyeOHoM — mebenmm  Ha 56 Mect  aus
JICKIIMOHHOTO THIIA, NPAaKTHYCCKUX | OOydarommxcs, 1  CTalMOHAPHBIH  KOMIIBIOTEp  IUIS
3aHATUI MPEToIaBaTeNsi ¢ BBIXOJOM B HWHTEPHET, MPOCKTOpP, dKpaH

HAaCTEHHBIH, JIOCKa ayauTOpHas MeloBas, BeO Kamepa
Logitech, KOJIOHKH, JHIEH3MOHHBIE MOpOrpaMMel  MS
Office, MS Teams, antuBupyc Dr.Web.

134 VYuyeOHas ayIUTOPHSI g 3adatuil | Kommnekr — yyeGHoit — meGenn  Ha 40 mect  gus
JIEKIIMOHHOTO THIIA, MPaKTHYCCKUX | oOydarommxcs, 1  CTaOlMOHApPHBIA  KOMIIBIOTEp IS
3aHATUI MPEToIaBaTelss ¢ BHIXOJOM B HHTEPHET, MPOEKTOpP, dKpaH

Ha IITaTHBE, [OCKAa AayIuTOpHAas MejoBas, BeO Kamepa
Logitech, KoOJIOHKH, JHICH3MOHHBIE MpOrpaMMbel MS
Office, MS Teams, antuBupyc Dr.Web.

140 VY4ebHast 1ab0paToOpHst XUMUAN KommiekT o0opynoBanus aias JjgabopaTopud oOmied u

Heoprannueckor xumun HO® HUTY MUCuC 04.2.3.0163,
1 .

(Cron-motika aBovinas CMCIT 1200, 2 1T, cTon
nabopatopueiii ¢ smpkamu CJISI 1200, 6 wir., Tabyper
nabopatopuerii 20 mT., CTEJUTaX IS XajmaroB, | 1mIT.,
IITaTUB Ja0OPaTOPHBIN MeTayuimdeckuil uis Groperos 110,
S5 mr., ITaTUB  J1a0OpaTOpHBIA Uil 3aKpeIUICHUs
XMUMHYECKOH Tmocynbl M obopymoBanms, 10 1mT., Becs
anektpoHHele BYJI-200, 1 mwr., Bechl aHamutudyeckue AB-
210-01, 1 mT.,, NIUTKAa HarpeBaTeNbHas >SJICKTPUYECKAs
[3J1, 4mr., qucTumnsaTop nmabopatopHsl, | mr., pH-merp
crarmonapubiii OKCIIEPT-001-3, 4 mT., nocka menoBas, 1
IT., TEPMOMETP JIIEKTpOHHBIA mopTtatuBHed UT-15 17K,
15 mr., marHutHas wmemanka [19-6100, 15 mwr., cocyn
KaJOPUMETPUUECKHH I TPOBEACHHS  JTa0OpaTOPHBIX
paboT Mo TepMOXMMHUH, 15 WIT., MBI TUTENbHBIE, 15 mIT.,
Habop  Mojeneil  KpUCTAUIMYECKUX  CTPYKTYp  IJs
JeMOHCTparui, 1 mrT., TaliMep AICKTPOHHBIH HH(PPOBOH
noptatuBHeli RSTO4167, 1 mt., KOJIJIeKIUs MUHEpPAIOB U
o0pa3loB  MeTajyioB  Ais  JAEeMOHCTpanwid, 15 mrT.,
tepmomerp Th-37, 1 mT, 6apomerp Bb-05M nHacreHHsiid, 1
mr., Tabmmma MenpgeneeBa HacTeHHas, | mmT., TaOiuma
pacTBOPUMOCTH HAcTeHHas, | MIT., Ha0Op apeoMeTpoB B
koHTeitHepe ans xpaHenuss AOH-1, 1 mr., pedpakromerp
mudposor I[19-5200, 2mrT.), akBaguctwsatop J2-25CII0,
1 T, wmaramtHas Memanka 04.2.3.0006, 1 T,
mukpomanomerp MMH-240, 1 mT., meyr KamepHas
HarpeBarenbHas "I[IM-1000", 1 mr., Moiika nabopaTopHas
JIK-1200, 2 mT., razoaHaju3aTop IpOLECCOB TIOPEHUS
nopratuBHbIN Testo-300M, 1 mr., ¢orokomopumerp KOK-
3KM, 1 mwr., Buckosumerp BIDK-4 1.12, 2 mr,
puckozumerp BIDK-1 0.34, 1 mT.




141 VYuebHas maboparopus " Xumus" Kommurekc  yge6HOrOo  00OpymOBaHMS AL IPOBENCHUS
sKojormdeckoro mpaxktukyma (TecT KommiekTsl:MuHH-
skcnpecc-tadoparopust «lluenka-Y/m, pH-lmr, PK-BIIK-
lmt, OX-1,Kapoonarei-1 mr, Cynbdarsl-1mT,Xaopuasi-1
wt, Hwurparel-1 wr, Kanpumii, XKeneszo-1mt,l{BeTHOCTS-
lmr,  MyTHOCTE  /mPO3PadyHOCTh)  KOMIUIGKT — JUIS
nabopatopHbIx pabdot mis ydamierocs, pH-merp Checker 1,
xorxykToMerp HANNADIST 1, kormykromerp Dist, pH -
merp AHMOH-4100, pH-merp Checker I1(HI 98103)
KapMaHHBIH, caxapumerp CVY-5, HOISIpUMETP MOPTATUBHBIN
I1-161, pedpakromerp HPD-464, osnekrporumra (1
xoH(op.), TEH3HOMETP K-6 KRUSS, y4aeOHO-
nabopaTopHbIil KOMIIIEKT" Xumus'", meiikep OpOHTaIbHBIN

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

TEXHOJIOTHYECKOH MPHCTABKOM, TaOypeTsl 1JabopaTOpHEIE.

8. METOANYECKHUE YKA3AHUSA JJIS1 OBYYAIOIIIUXCS

OcBoeHNe AUCHUILTHHBI IpeIonaraeT Kak MpoBeeHHe TPaJULIUOHHbIX ayAUTOPHBIX 3aHATHI, TaKk U pabOTy B 2IEKTPOHHOIT
nHpopMamonHo-o0pasoBarenbHoi cpene HUTY «MUCuCy» (QUOC), 4acThio KOTOPOH HEMOCPEICTBEHHO NPEAHA3HAYCHHOHN TS
OCYIIECTBIICHHS 00pa30BaTENHLHOTO MpoIiecca BT NEKTPOHHBIN 00pa3oBaTenbHbIi pecypc LMS . OH mo3Bomsier
UCTIONB30BATh CIIEIMAIBHBIN KOHTEHT U 3JIEMEHTHI AIEKTPOHHOTO O0YUCHUS U TUCTAaHIIMOHHBIX 00Pa30BaTEIbHBIX TEXHOIOTHH.
LMS ucnonb3yercst IpeMMYIECTBEHHO Il ACHHXPOHHOTO B3aUMO/AEIHCTBHS MEeXly y4aCTHUKAMU 00pa30BaTeNIbHOTO Mpolecca
MIOCPENICTBOM ceTH «HTepHeT».

Urto0bI 3 GEeKTHBHO NCTIONB30BaTh BO3MOXHOCTH LMS, a COOTBETCTBEHHO U YCIIEITHO OCBOHTH AUCIUILUINHY, HY)KHO:

1) 3apeructpupoBaTbcs Ha Kypc. 1 3TOro HyXHO NEPEeNTH MO CCUIKE ... JIOTHH U Maponb COBNAAaeT C JOTMHOM U NMapoJjeM OT
nyHoro kabunera HUTY MUCucC;

2)B pyOpuke «B Hagano» 03HAKOMHTHCS C COAEPKAHUEM Kypca, BOIIPOCAMH JUIS CAMOCTOSITENIFHOM MOATOTOBKH, YCIOBUSAMHA
JIOMyCKa K aTTecTaIuy, GopMoil MPOMEKyTOUHOM aTTeCTAINHU (3a4eT/3K3aMeH), KPUTEPHUSIMH OLICHUBAHUS U JIP.;

3)B pyOpuke «Moyin», 3aX0/1s1 B COOTBETCTBYIOIHE Pa3/ieibl H3y4aTh yueOHbIC MaTepHalibl, pa3MEILCHHbIE ITperoaBarenem. B
T.4. TIOJB30BATHCS JIUTEPATYPOH, pEKOMEHIOBAHHOW TIpeIoaBaTeeM, Iepexo/s 110 CCHUIKAM;

4)B pyOpuxe «bubdnnorexa» BO3MOXKHO ITOAOUPATH IS BEITIOIHEHHS TICHbMEHHBIX PadoT (KOHTPOIBHEIE, JOMAIIHIE paboTEL,
KypCOBBIE pabOTBI/IIPOEKTHI) TUTEPATYPY, pasmenieHHyo B ObC HUTY «MUCuC;

5)B pyOpuke «3anaHns» HY)KHO 03HAKOMUTHCS C COJEPKaHUEeM 3aJaHHs K ITICbMEHHOI paboTe, CpOKaMH ciauH, KPUTEPUSIMU
OLICHKH. B ycTaHOBIEHHBIE CPOKH BHIITOTHUTH PaOOTY(BI), IIOATPY3HUTH 3/1€Ch )K€ JUIS IIPOBEPKH. Y JOOHO Ha3bIBATh (haiis paboThI
cleyromumM o0pa3oM (Ha3BaHHE peaMeTa (cokpamieHHo), rpymmna, ®HO, nara akryanusanuu (IpH HOBTOPHOM Pa3MEILCHUN)).
Hanpumep, Oxonomuka Marnos .M. BMT-19 20.04.2020. Eciin paboTa COAep>KUT PUCYHKH, (GOPMYJIBI, TO C IETBIO
coxpaHeHHs popMaTHPOBAHMS €€ Hy)KHO NOATpYyXaTh B pdf popmare.

Paborta, moarpyxaemas I IPOBEPKH, JOJDKHA:

- coJiepKaTh BCE CTPYKTYpPHBIE JIEMEHTBI: TUTY/bHBIN JIHCT, BBEICHUE, OCHOBHYIO YaCTh, 3aKII0UEHNUE, CTUCOK HCTOUHHUKOB,
HPHIIOKEHUS (IIPH HEOOXOANMOCTH);

- OBITH O(hopMITEHA B COOTBETCTBUU C TPEOOBAHHUSIMHU.

[IpenonaBatens B TeUeHHE YCTAHOBICHHOTO CpoKa (He OoJee aecaTH AHEH) mpoBepseT padoTy U pa3MemacT B KOMMEHTApHAX K
3a1aHHIO peLieH3HI0. B Hell OH yKka3bIBaeT KakK IOJI0XKUTEIILHBIC CTOPOHBI Pa0O0THI, TaK 3aMedanus. [Ipy Hannunu B pereH3un
3aMeYaHni 1 peKOMEHIalNi, Hy’)KHO BHECTH ITOIIPAaBKH B PabOTy, MOATPY3UTH €€ 3aHOBO JUIS IIOBTOPHOI mpoBepkH. [Ipu s3ToM
Ba)KHO CIIEJIUTH 32 CPOKAMH, B TCUCHHE KOTOPHIX JODKHO OBITH BRIIIOTHEHO 3aJaHue. [Ipy HapyIIeHHH CPOKOB, YKa3aHHBIX
IpernojaBaTeeM BO3MOXKHOCTb NOATPY3UTh PabOTy OCTAaeTCsl, HO CHCTeMa BBIBOJHUT COOOIIEHHE O HapyIIeHHH cpokoB. [1o
OKOHYaHHH CEMECTPA ITOJTPY3UTh PabOTy HE MOIYIUTCS];

6)B pyOpuke «TecTsD» MPOUTH TECTOBBIC 3aTaHS, OCBOMB COOTBETCTBYIOIINI MaTeprall, pa3MeIIeHHBIH B pyOpuke « MoIymm»;
7)B pyopuke «OLeHKI» OTCIIEKUBATH CBOIO YCIIEBAEMOCTb;

8)B pyopuke «OOBsBICHUSD YUTATh OOBSBICHUS, pa3MeIaeMble IPETIOAaBaTelIeM, 1aBaTh OOPATHYIO CBSI3b;

9)B pyopuke «O0CyXIeHHS» CO37aBaTh OOCYKICHNSI M YIaCTBOBATh B HUX (0OCYKIArOTCS OOIINE MOMEHTHI, BEI3BIBAIOIIIHE
BOIIPOCHI y OOJBIIMHCTBA IPYMIE!). JlaHHAs pyOpHKa TaKXkKe MOXKET OBITh HCIOJIb30BaHA /ISl B3AUMHON IIPOBEPKH;

10)posBIATE PEryaspHYIO0 aKTUBHOCTh Ha Kypce.

[IpenmyIecTBEHHO /Il CHHXPOHHOTO B3aMMOACHCTBHUS MEX/y yUaCTHUKaMH 00pa30BaTEIbHOTrO MpoLecca MOCPEACTBOM CETH
«HuaTeprer» ucnonsiyercs Microsoft Teams (MS Teams). UToOBI TOITHOIIEHHO HCIIOJIB30BATh €r0 BO3MOYKHOCTH HY)KHO
ycTaHOBUTH IpunoxeHne MS Teams Ha mepcoHaNBHBIN KOMIbIOTEp U TenehoH. CTapocTaM HYXKHO co31aTh rpymmy B MS Teams.
YuacTue B rpynie no3BoseT:

- CITyIIaTh JEKITIH;

- paboTaTh HA MPAKTHYECKUX 3aHATHSIX;

- OBITH Ha CBSI3U C IIPEIoaBaTelieM, 3a1aBasi eMy BOIIPOCHI MIIM OTBEYasi Ha €ro BOIPOCH B OOIIEM uaTe IPpyMIbl B pabouee BpeMs ¢
9.00 1o 17.00;

- OCYIIECTBIISTh COBMECTHYIO paOOTy HaJ JOKyMeHTaMH (BKIanka «Daitisl).

[Ipu npoBeaeHNN 3aHATHH B TUCTAaHIIMOHHOM CHHXPOHHOM (opMaTe HyKHO BCErja paboTaTh ¢ BKIIOUEHHOU KaMepOoH.
Hckirouenne — eciiy npernoaBartelb HOIPOCUT OTKIIIOUUTH KaMepbl 1 MUKPO(OHBI B CBA3M ¢ OoubIIMMH IToMexaMu. Ha aBarapkax
JIOJDKHBI OBITH MCKIIIOYUTENIFHO JIETIOBBIE (OTO.




HpI/I MPOBECACHNH JICKITMOHHO-TIPAKTUYCCKUX 3aHSITHI BEIETCS 3aIUCh. 10 JAac€T BO3MOXKHOCTBH IIPOCMOTpPA 3aHATUA B ClIydae
HEBO3MOXHOCTHU NMPUCYTCTBUA HA HEM WJIA IIPHU H606XOZ[I/IMOCTI/I BHOBb 06paTI/ITC$[ K MaT€puajly M 3aHOBO €ro IpoOCMOTPETh.




