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pabouast mporpamma JAUCUUIUIMHBI (MOTYIIS)

Hanpasnenue noaroroku 21.03.02 3eMieycTpoiicTBO U KagacTphbl
Hampasnennocts (mpoduis) 3eMIeycTpoicTBO

Kranuduxarms Bbakanasp

®opma 0OyueHUs 3a04HasA

OO6mast TpyI0eMKOCTh 33ET

YacoB 1o yaeOHOMY IIaHy 108 Bupas! koHTpONIS:

B TOM YHCJIE: 3a4eT C OLIEHKOM

ayAUTOPHBIE 3aHATH 12
CaMOCTOsTebHAs paboTa 92
4acoB Ha KOHTPOIb 4

Pacnpeneneﬂne YacCoB JUCHMILUIMHBI 110 KypCcaM

Kype 1
Hroro
Bun 3anstuii v | Pl

Jlexumm 4 4 4 4
JlabopaTtopHbie 8 8 8 8

B Tom uuncne uHT. 6 6 6 6
Uroro ayn. 12 (12 |12 |12
KonrakTHas padora |12 |12 |12 [12
Cam. paboTa 92 192 192 |92
Yacel Ha KOHTPOJTb 4 4 4 4
Hroro 108 | 108 | 108 | 108




[Iporpammy cocTaBui(u):
KaHO. Xum. Hayk, ooy., Kawokoea O.B.

[pu pazpaboTke padodeii mporpaMMbl TUCHUIDTHHEL (MOIYIs) "XUMUS" B OCHOBY ITOJIOKEHBI:

1. denepanpHBIIl TOCYIapCTBEHHBIN 00pa30BaTeNbHBIN CTaHAAPT BBICIICTO O0pa3oBaHHMs - OakajgaBpuaT MO HAaIPaBICHUIO
moxrotoBku 21.03.02 3emieycTpoiicTBo 1 KagacTpsl (mpuka3 MunoOprayku Poccun ot 12.08.2020 1. Ne 978).

2. Yueo6nslii ian: Hanpaenenue noarotosku 21.03.02 3emieycTpoiicTBO U KaJaacTpsl
HanpasnenHocts (npodune) 3emiieycTpoiictBo, 0100peHHbI YueHsiM coBeroM GI'BOY BO Uysamickuit [AY ot 17.04.2025
I., mpotokosa Ne 14.

PabGouast mporpamma JIUCHMIUIAHBI (MOIYJSI) TMPOXOJUT COTJIACOBAHME C HCIOJB30BAHHMEM HWHCTPYMEHTOB DJIEKTPOHHOM
nHPOPMAIIMOHHO-00pa30BaTENILHOM Cpe/ibl Y HUBEPCUTETA.

COI'JTACOBAHO:

3apenyromuii kadenpoit Karokosa O.B.

3aBexyromuii BeImyckatormeil kadenpoit Karoxosa O.B.

[Ipencenarens MeToamyeckoii komuccnu gaxynbrera Medoases [LA.

JupexTop HaydHO-TEXHHYECKO# OmbnmoTekn BukropoBa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1

00eCHeYnTh CHEIUANICTOB ONPENSIICHHBIM MHUHHMYMOM 3HAaHHH HEOPTraHHYCCKOW, aHAIWTHYECKOW M OpraHHYecKOH
XAMHUH, KOTOPBIE MOMOIIH OBl UM OCBOWUTH MPO(QHUIMPYIOIMINE AWCHMIUIMHBEL, a B MPaKTU4YecKo pabote, crnocoOCTBOBANIM
Obl MOHMMAHUIO XMMHUYECKUX ACMEKTOB MEPONPUSATUH, HANPABICHHBIX HA MOTy4€HHE SKOJOTMYECKH YHCTBIX MPOIYKTOB
TTUTAHUA.

2. MECTO JUCIIAIIJIMHBI B CTPYKTYPE OOII

Huxn (paznen) OITOIT: F1.B

2.1

TpeGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4al0LIerocs:

2.2

JMCUMIINHBI M IPAKTHKH, JUISI KOTOPBIX OCBOEHHE JTAHHOI JUCHUNINHBI (MOYJIs]) HEOOXOAUMO KAK
npeauIecTBYIIIee:

2.2.1

HmxeHnepHoe 00ycTpONUCTBO TEPPUTOPHH

222

WHocTpaHHBIH A3BIK (IPOQHITEHBII)

223

JlanmmadroBenenne

224

MaTCpI/IaJ'IOBGZ[CHI/Ie

225

OCHOBBI Hay4YHBIX HCCIIEIOBaHUN B 3eMH€yCTp0ﬁCTBe

226

OCHOBBI TEXHOJIOTHH CEIIbCKOX035HCTBEHHOTO IpOU3BOACTBA

227

HpI/IKHa,Z[Ha}I MaTeéMaTHKa

2.2.8

HpI/IKJ'IaI[HbIC nporpamMmel B 3CMHCyCTp0ﬁCTBC " KagaCcTpe HCABHKUMOCTHU

2.2.9

CaoBOJICTBO U JIECOBOJICTBO

2.2.10

VYueGHas MpaKTHKa, HAYIHO-HCCIEN0BATENbCKas paboTa (MoTyueHHe IEPBUYHBIX HABBIKOB HAYYHO-HUCCIIE0BATENBCKON
paboThI)

2.2.11

Vyebuas MPpaKTUKa, O3HAKOMUTCIIbHAA ITPAKTUKaA

2.2.12

DKOJIOTHS 3eMJICIIOIH30BAHMS

2.2.13

DKOHOMHKA

2.2.14

ABTOMaTI/ISI/IpOBaHHLIe CHUCTEMBI MPOCKTUPOBAHHUS B SCMﬂeyCTpoﬁCTBe

2.2.15

36MJ’I€yCTpOI/IT€J'ILH06 IMPOCKTUPOBAHHUE

2.2.16

WndopmanroHHble TEXHOJIOTHH B 3€MIIEYCTPOICTBE

2.2.17

Kaprorpadus

2.2.18

OCHOBBI 3eMIICYCTpOIiCTBA

2.2.19

OCHOBEI KaJacTpa HEABUIKUMOCTU

2.2.20

OCHOBBI IPUPOAOTOIB30BAHNUS

2.2.21

[IpaBuna qOpOKHOTO IBUKEHUSA

2.2.22

[Ipuknannas reone3us

2.2.23

ITpou3sBoACTBEHHAs IPAKTHKA, HAYIHO-HCCIEI0BATEIbCKAsl paboTa

2.2.24

praBJICHI/IC IIPOCKTaMu B SCMHCYCTPOI\/'ICTBC

2.2.25

Vuebnas MPAaKTUKa, TCXHOJIOTUYCCKAs IIPaKTHKa

2.2.26

DKOIOrM4ECKU MOHUTOPHHT

2.2.27

DKOHOMHKA U OpraHu3anus CETBCKOXO3MCTBEHHOTO MMPpOU3BOACTBA

2.2.28

OCHOBBI IrpagoCTpOUTEIIBCTBA U INIAHUPOBKA HACCIICHHBIX MECT

2.2.29

[IpaBo (3emenbHOE)

2.2.30

HpOI/ISBO,I[CTBCHHaH IpaKTUKa, TEXHOJIOTMYECKas IpaKTHUKa

2231

(DOTOFpaMMETpI/ISI U INCTaHOUOHHOEC 30HANPOBAHNE

2.2.32

ABTOMaTI/ISI/IpOBaHHbIe CUCTEMBI KaJlaCTpa HEABUIKUMOCTU

2233

I'eorpaduueckue 1 3eMeNbHO-UHPOPMALUOHHBIE CUCTEMBI

2.2.34

HHaHI/IpOBaHI/Ie HCII0JIb30BaHUA 3€MCJIb

2.2.35

[IpaBoBOE 0OeceueHre 3eMIeyCTPOICTBA 1 KaJacTpoOB

2.2.36

HpOI/I?;BOI[CTBeHHaS[ TMPAaKTUKa, MPEAIUIIOMHAA MTPAaKTUKa

2.2.37

IIpousBoacTBEHHAs IPAKTHKA, IPOECKTHAS IPAKTUKA

2.2.38

PernoHansHOe 3eMIICyCTPOCTBO

2.2.39

Y4acTkoBOE 3eMJIEyCTPOHCTBO

2.2.40

DKOHOMUKA 3eMJICYCTpOiicTBa

2.2.41

IIcuxonorus u ncaaroruka




3. KOMIETEHIIY OBYYAIOLIETOCSI, POPMUPYEMBIE B PE3YJIBTATE OCBOEHMS JUCIIUILINHBI
(MOJY.JIST)

VYK-1. Cioco6eH 0CyIIecTBIsATh MOUCK, KpUTHYESCKUH aHAIHM3 U CHHTE3 HH(OPMAIIHHU, TPUMEHSITh CACTEMHBIH TOJIXOT JITIS
pellIeHus TIOCTaBICHHBIX 3aa4

YK-1.1 3HaeT: METOUKH NOUCKa, cOopa 1 00pabOTKN HH(OPMAINH, METOI CHCTEMHOTO aHAJIN3a

VYK-1.2 YMeeT: IpUMEHATh METOIUKH MOMCKa, cOopa, 00paboTKH MH(OOPMALIHH, CHCTEMHBIH ITOIXO TS PEIICHHS TOCTAaBICHHBIX
3aJa4 U OCYIIECTBIIATh KPUTHUECKUH aHAIHU3 U CHHTE3 HH(OpManuy, IOTydeHHON 13 aKTYalbHBIX POCCHHCKUX U 3apyOeKHBIX
HUCTOYHUKOB

VYK-1.3 Mimeer HaBBIKH: TTOKCKA, cOOpa U 00pabOTKH, KPUTHYESCKOTO aHAM3a U CHHTEe3a WH(pOpMALUK, AJIsI PEIICHUS
MOCTAaBJICHHBIX 32,124

I1K-2. CriocoGeH nMpoBOUTE NIPUPOHO-CENILCKOX03IHCTBEHHOE PaHOHMPOBAHNE 3EMENb M 30HUPOBAHHE TEPPUTOPUIT 0OBEKTOB
3eMJIEyCTPONCTBA

I1K-2.1 3HaeT: HOpMaTUBHbIE [IPABOBBIE AKTHI, IPOU3BOICTBEHHO-OTPACIEBbIE HOPMATUBHBIE JOKYMEHTbI, HOPMATUBHO-
TEXHUYECKHE JOKYMEHTAINH B 00IaCTH BBITIOJIHEHHUS CHEIHAIBHEIX pallOHUPOBaHUI M 30HUPOBAHHS TEPPUTOPHH

[IK-2.2 YMeer: OCyIIeCTBIATh MOKUCK, CHCTEMAaTH3AIMIO, aHATIH3, 00pabO0TKy 1 XpaHeHHe HHPOPMAIUU U3 PA3TUIHBIX HCTOYHUKOB
U 0a3 IaHHBIX; NPECTABIATh HHPOPMALHUIO B TpeOyeMoM (opMaTe ¢ HCIIOIb30BaHHEM HH(POPMALMOHHBIX, KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOTHH

I1K-2.3 MMmeeT nmpakTU4eCKUi OMbIT: UCIONb30BAHUS MATEPUAIIOB CIIELUAIBHBIX PAOHUPOBAHUHI U 30HUPOBAaHUH TEppUTOPUl,
OCHOBAHHBIX Ha ydeTe IPUPOAHBIX, Feorpa(puIecKux, SKOJIOTHIECKNX, SKOHOMIUECKUX, COIIUATBHBIX, arPOX03SHCTBCHHBIX,
aJIMUHHCTPATUBHO-TEPPUTOPUAIIBHBIX, TPaJOCTPOUTEIBHBIX H 0COOBIX (PEKUMHBIX) YCIOBUI U (JaKTOPOB; COCTABICHUS
30HUPOBAHNE TEPPUTOPUI OOBEKTOB 3EMIICYCTPOICTBA

IIK-3. Cnocoben pa3pa60TaTL MPEAJIOKCHUA 110 INIAaHUPOBAHUIO PALIMOHAJIBHOI'O UCIIOJIBb30BaHUA 3EMEJIb U UX OXpaHE

TIK-3.1 3naeT: HOpMAaTUBHBIE IPABOBBIE AKThI, IPOU3BOACTBEHHO-OTPACIEBbIE HOPMATUBHBIE TOKYMEHTBI, HOPMaTHBHO-
TEXHUYECKYIO JOKYMEHTAIIHIO [0 PaI[MOHAIbHOMY UCITIONIB30BAHHIO 3eMENIb U UX OXpaHe

TIK-3.2 Ymeer: OPraHnU30BbIBATH PAllMOHAJIBHOC UCIIOJIb30BaAHNC 3EMEJILHBIX PECYPCOB

IIK-3.3 NmeeT npakTUYecKuil ONbIT: pa3pabOTKU MEPONIPUATHH T10 IJIAHUPOBAHUIO M OPraHU3alUK PallMOHAIBHOTO UCIOIb30BAHUS
3eMelb U UX OXPaHbl

B pe3yabTaTe 0OCBOCHUSA TUCHUILIINHDBI oﬁyqamumﬁca JOJIKECH

3.1 |3uars:

3.1.1 | ocHOBHBIE TIOJIOKEHNS TEOPHU CTPOCHHS aTOMa (Spa U COCTOSHUS JIEKTPOHOB), GOPMYIHPOBKY ITEPHOIUIECKOTO
3aKOHa

3.1.2 | moT0KeHUs TEOPUU XUMHIUYECKON CBS3M, BUABI M MEXaHU3MEBI €€ 00pa3oBaHuUsL

3.1.3 | kraccnuKanuo 1 o0IIHe XHIMIYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTAaHWIECKHUX COCTIMHEHNH

3.1.4 | cocoOBI BEIpaKEHHs COCTaBa PacTBOPOB

3.1.5 | monoxxeHus TCOpUHU SHCKTPOJ'II/ITI/I‘{CCKOI\/‘I JAUCCOIMAIIUU DJICKTPOJIMTOB U THAPOJIN3a cosen

3.1.6 | OCHOBHBIE ITOJIOKEHUS TCOPUHN OKUCIHUTEIIbHO-BOCCTAHOBUTEIIbHBIX peaKL[I/Iﬁ

3.2 | YmeTh:

3.2.1 | omMCHIBaTh CTPOCHUE ATOMOB JIEMEHTOB M OOBSICHATH TIEPHOAMIHOCTD U3MEHEHUS UX CBOHCTB

3.2.2 OIIpeACIsATh BUIBI CBsI3€il ¥ OOBSICHSITH MMPOCTPAHCTBECHHOC CTPOCHHUE BCIICCTB

3.2.3 | cocTaBIATh XUMHYCCKHE YpaBHCHH, OIIKUCBIBAIOIINE CBOICTBa OKCHUI0B, KUCJIOT, OCHOBaHHﬁ, conen

3.2.4 | BBIYMCIIATH COCTaB U KOJIMYECTBA WHAWBUAYAJIBbHBIX BEUICCTB B paCTBOpax

3.2.5 | cocTaBnATH MOJIEKYISIPHO-NOHHBIE YPaBHEHUS TUCCOLIMALIMH U TUAPOIIN3a U OTIPEENATh PEaKLUIO CPEabl

3.2.6 [ cOCTaBIATH ypaBHEHUs, PACCTABIATH KOA(P(UIIMEHTHI, ONpeeNsITh OKUCIUTENb X BOCCTAHOBHUTEIh

3.2.7 | xapakTepH30BaTh CBOWCTBA M HAXOANUTH KOJMYECTBEHHbIE XapaKTEPUCTHKH BEIIECTB M X BOAHBIX pacTBOpoB (pH,
PacTBOPUMOCTB)

3.3 [ UmeTh HaBBIKM M (MJ1H) ONBIT JeSITEIbHOCTHU:

3.3.1 | B mcnonp30BaHUY (DyHIAMEHTAIBHBIX TOHATHI W 3aKOHOB B PEIIICHIH IIPAKTUYECKUX 3a/1a4 U YIPAKHEHUI B
n1a60paTOPHON U MPAKTUUECKON paboTe

3.3.2 | B IpIMEHEHNN METOJIOB U CPENICTB XUMHUECKHUX UCCIIECOBaHU I

3.3.3 [ camocTosATensHOM pabOTHI B chepe MPOoBEACHIUS HAYIHBIX HCCIICTIOBAHIN

3.3.4 | B mpoBeneHNY 1a00PAaTOPHBIX aHATH30B

3.3.5 [ B aHanm3e y4eOHOMN, HAyIHOI! JTUTEPaTypH! C IPUMEHEHHEM HH(POPMAIIMOHHO-KOMMYHHKAIIMOHHBIX TEXHOJIOTHI




4. CTPYKTYPA U COAEPJKAHHUE ANCLHUILIAHBI (MOLY.JIST)

HanmeHoBaHue pa3/iesioB U TeM /BUJ Cemectp / | YacoB | Komneren- | Jlureparypa | Unte | Ilpak. | Ilpumeuanue
3aHATHA/ Kypc 107070 pakr. | moar.
Pa3nen 1. OcHOBHBbIE MOHATHUS U 3aKOHbI
XMMUH
Tema 1.1 OcHOBHBIE MOHATHS XUMKH /JTek/ 1 1 VK-1.1 VK- JI1.1 1 0
1.2 VK-1.3 JI1.2J12.1
TK-2.1 TIK- 2.2
2.2 TIK-2.3 0103233
TIK-3.1 IIK-
3.2TIK-3.3
Tema 1.1 OcHOBHBIE TOHATHA XUMHIH /Cp/ 1 5 YK-1.1 VK- JI1.1 0 0 Omnpoc,
1.2 VK-1.3 JI1.2J12.1 IIPOBEpPKa
T1IK-2.1 TIK- J12.2 3a1aHuNi
2.2 TIK-2.3 3132 33
TK-3.1 IIK-
3.21IK-3.3
Tema 1.2. OCHOBHBIE 3aKOHBI XUMHUH /JIeK/ 1 1 YK-1.1 VK- JIT.1 1 0
1.2 VK-1.3 JI1.2J12.1
TK-2.1 TIK- 2.2
2.2 TIK-2.3 0103233
TIK-3.1 IIK-
3.2TIK-3.3
Tema 1.2. OcHOBHBIC 3aKOHBI XUMHUH /Cp/ 1 5 VYK-1.1 VK- JI1.1 0 0 Omnpoc,
1.2 VK-1.3 JI1.2J12.1 IIPOBEpPKa
TIK-2.1 TIK- J12.2 3aJaHuNi
2.2 TIK-2.3 3132 33
IK-3.1 IIK-
3.21IK-3.3
Paznen 2. CtpoeHue atoma u
TepPHOIUYECKUIT 3aKOH
Tema 2.1. DneKTpOHHOE CTPOCHHE 1 4 YK-1.1 VK- JI1.1 0 0 Ormpoc,
atoma /Cp/ 1.2 VK-1.3 JI1.2J12.1 MpoBepKa
TIK-2.1 T1K- J12.2 3aJlaHui
2.21IK-2.3 2122 33
TK-3.1 IIK-
3.2TIK-3.3
Tema 2.2. Ilepuoguueckuii 3aK0H U 1 4 YK-1.1 VK- JI1.1 0 0 Omnpoc,
MEPUOANYECKasl CHCTEMa XUMHUYECKUX 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
anementoB JI.. Menneneena /Cp/ TK-2.1 IIK- J2.2 3aaHul
2.2 TIK-2.3 013233
TIK-3.1 IIK-
3.2TIK-3.3
Paznen 3. Xumnueckasi cBSI3b M CTPYKTYpa
MOJIEKYJT
Tema 3.1. Tumel xummueckux cpsizeid /Cp/ 1 4 VYK-1.1 VK- JI1.1 0 0 Ompoc,
1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
ITK-2.1 TIK- J2.2 3adaHui
2.2 TIK-2.3 313233
IIK-3.1 IIK-
3.21IK-3.3
Tema 3.2. TuOpumu3anus aTOMHBIX 1 2 YK-1.1 VK- JI1.1 0 0 Ormpoc,
opbuTaneit. 6- u n-ces3u /Cp/ 1.2 VK-1.3 JI1.2J12.1 IIpOBEpKa
TIK-2.1 TIK- J12.2 3aJlaHuH
2.2 TIK-2.3 212233
TIK-3.1 IIK-
3.2TIK-3.3
Pa3znen 4. OcHOBHBIE 3aKOHOMEPHOCTH
NPOTEeKAHUS XUMHYECKUX Peakuuii
Tema 4.1. TernoBsle 3G HEKTH peakIyi. 1 2 YK-1.1 VK- JIT.1 0 0 Ompoc,
Ouranenus /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
IK-2.1 IIK- 2.2 3aJaHHH,
2.2 TIK-2.3 212233 3aIUTa
ITK-3.1 TIK- 1a00PaTOPHBIX
3.2 TIK-3.3 pabot




Tema 4.2. CKOpOCTh XUMHYECKUX VYK-1.1 VK- JI1.1 JlabopaTtopHoe
peaxuuii /J1a6/ 1.2 VK-1.3 JI1.2J12.1 3aHATHE.
TK-2.1 IIK- 2.2 Pabora B
2.21IK-2.3 013233 MaJlbIX IPyMIax
IIK-3.1 IIK-
3.2TIK-3.3
Tema 4.2. CKOpOoCTh XUMUYECKUX YK-1.1 VK- JI1.1 Omnpoc,
peaxkmit /Cp/ 1.2 VK-1.3 JI1.2J12.1 IIpOBEpKa
TIK-2.1 TIK- J12.2 3aJaHHH,
2.2 TIK-2.3 D1 D2 23 3aluTa
TIK-3.1 I1IK- 11a60PaTOPHBIX
3.2TIK-3.3 pabort
Tema 4.3. Xumuueckoe paBHOBECHE. VYK-1.1 VK- JI1.1 JlabopaTtopHoe
IMpuniun Jle Hlatense /J1a6/ 1.2 VK-1.3 JI1.2J12.1 3aHATHE.
T1K-2.1 IIK- 2.2 Pabora B
2.21IK-2.3 013233 MaJbIX IpyMIax
IIK-3.1 IIK-
3.2TIK-3.3
Tema 4.3. Xummnueckoe paBHOBECHE. YK-1.1 VK- JI1.1 Omnpoc,
Ipuanun Jle Hlatense /Cp/ 1.2 VK-1.3 JI1.2712.1 IIpOBEpKa
TIK-2.1 TIK- J12.2 3aJaHHH,
2.2 TIK-2.3 D1 D2 23 3aluTa
TIK-3.1 I1IK- 1a60PaTOPHBIX
3.2TIK-3.3 pabort
Paznen 5. Pusuko-xummuveckas Teopust
PacTBOPOB NIEKTPOJIHTOB H
HEYIEKTPOJIHTOB
Tema 5.1. Mexannsm o6pa3oBaHns YK-1.1 VK- JI1.1 Omnpoc,
pacTBOPOB U UX Kinaccudukarys. MneansHse 1.2 VK-1.3 JI1.2J12.1 IIPOBEpPKa
U peajibHble pacTBOpHI. PacTBopeHune kak TIK-2.1 T1K- J2.2 3aJlaHuH,
¢usuKo-xuMIdYecKui nporecc /Cp/ 2.2TIK-2.3 9122 33 3aluUTa
IIK-3.1 IIK- 1mabopaTopHBIX
3.2TIK-3.3 pabot
Tema 5.2. 3aBUCHMOCTb PACTBOPUMOCTH YK-1.1 VK- JI1.1 Omnpoc,
Pa3ITUYHBIX BEIIECTB OT MPUPOIBI 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
pacTBOPUTEIS], TEMIIEPATYPHI U TIK-2.1 IIK- J12.2 3a/IaHUH,
nasnenus /Cp/ 2.2TIK-2.3 91 352 93 3aIuTa
TIK-3.1 IIK- 71a60PaTOPHBIX
3.2 TIK-3.3 pabort
Tema 5.3. CriocoObI BBIpaKEHHsI YK-1.1 VK- JI1.1
KOHIIEHTpAIH pacTBOpoB /JIek/ 1.2 YK-1.3 JI1.2712.1
[K-2.1 IIK- 2.2
2.2 TIK-2.3 3132 33
TK-3.1 IIK-
3.2TIK-3.3
Tema 5.3. CriocoObl BbIpakeHHsI YK-1.1 VK- JI1.1 Omnpoc,
KOHIICHTpaIiu pacTBopoB /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
TIK-2.1 TIK- J2.2 3aJ[aHUH,
2.2 TIK-2.3 212233 3aImTa
TIK-3.1 T1IK- J1a00paTOPHBIX
3.2TIK-3.3 pabor
Tema 5.4. DnexTponuThl U VK-1.1 VK- JI1.1
9EKTPONUTHYECKAst aucconunans /J1a6/ 1.2 YK-1.3 JI1.2712.1
[K-2.1 IIK- 2.2
2.2 TIK-2.3 3132 33
TK-3.1 IIK-
3.2 TIK-3.3
Tema 5.4. DneKTPONUTH U YK-1.1 VK- JI1.1 Omnpoc,
IJIEKTpOIUTHYECKast aucconunarus /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
TIK-2.1 TIK- J2.2 3a7]aHUH,
2.2 TIK-2.3 212233 3aImTa
TIK-3.1 T1IK- J1a00paTOPHBIX
3.2TIK-3.3 pabor




Tema 5.5. MoHHOE npou3BeicHNE BOIBI. VK-1.1 VK- JI1.1
Bonopoansiit mokazarens. [Tonstue 06 1.2 VK-1.3 JI1.2J12.1
uHIUKaTopax /J1ab/ [IK-2.1 IIK- 2.2
2.2 TIK-2.3 013233
IIK-3.1 IIK-
3.21IK-3.3
Tema 5.5. MoHHOE IpOU3BENEHUE BOABI. YK-1.1 VK- JI1.1 Omnpoc,
Bonopoanerit mokxazatens. [lonstue 00 1.2 VK-1.3 JI1.2J12.1 NpOBEPKA
unaukatopax /Cp/ TIK-2.1 TIK- J12.2 3aJaHHH,
2.2 TIK-2.3 D1 D2 23 3aluTa
TIK-3.1 I1IK- 11a60PaTOPHBIX
3.2TIK-3.3 pabort
Tema 5.6. 'maponus coxeit /Cp/ YK-1.1 VK- J1.1 Ompoc,
1.2 VK-1.3 JI1.2J12.1 MpOBEpKa
T1K-2.1 TIK- J12.2 3aJIJaHuH,
2.2 TIK-2.3 212233 3aImTa
TIK-3.1 IIK- 1a60PaTOPHBIX
3.21IK-3.3 pabot
Pazgen 6. KommiiekcHble coeJuHEHHS
Tema 6.1. HoMeHKIIaTypa U Ki1acCHpHUKAUS YK-1.1 VK- JI1.1 Ormpoc,
KOMIUIEKCHBIX COeIMHEeHNH. Baxkneiinme 1.2 VK-1.3 JI1.2J12.1 MpOBEPKa
TUTIBI KOMIUTEKCHBIX coenuHenuii /Cp/ TIK-2.1 TIK- J12.2 3aJIaHuH,
2.2 TIK-2.3 D1 D52 23 3aluTa
TIK-3.1 IIK- n1abopaTopHBIX
3.2TIK-3.3 pabort
Tema 6.2. Xumuueckas CBSI3b B YK-1.1 VK- J1.1 Omnpoc,
KOMIUIEKCHBIX COeIMHEHUsX. J{ucconunanus 1.2 VK-1.3 JI1.2J12.1 MIPOBEpKa
KOMILJICKCOB B BOJHBIX pactBopax /Cp/ ITK-2.1 TIK- J2.2 3aJaHnH,
2.2 TIK-2.3 213233 3amuTa
TIK-3.1 T1K- 1a60PaTOPHBIX
3.2TIK-3.3 pabot
Pazgen 7. OxucanreabHo-
BOCCTAHOBHTEJILHBIE PeaKIHH.
DJIEKTPOXUMHUYECKHE NPOLECCHI
Tema 7.1. CymiHOCTb BOCCTAHOBIICHHUS — YK-1.1 VK- JI1.1 Omnpoc,
okuciieHus. BoccranoBurenu u 1.2 VK-1.3 JI1.2J12.1 MpOBEpKa
oxucmurenu /Cp/ TIK-2.1 IK- J2.2 3a1aHHH,
2.2 TIK-2.3 212233 3aIuTa
TIK-3.1 T1K- J1a00paTOPHBIX
3.2 TIK-3.3 pabot
Tema 7.2. MeTo1bl COCTABICHUSI YypaBHEHUI VYK-1.1 VK- JI1.1 Omnpoc,
OKHUCIIUTENBHO-BOCCTAHOBUTEIBHBIX 1.2 VK-1.3 JI1.2712.1 IIPOBEPKa
peakuuii. Bnusinue cpenpl Ha XapaxkTep TIK-2.1 IIK- 2.2 3aJaHUH,
npoTekanus peakimii /Cp/ 2.2 TIK-2.3 2192 53 3aIuTa
IIK-3.1 IIK- 1mabopaToOpHBIX
3.2TIK-3.3 pabot
Tema 7.3. DnekTponu3 pacTBOPOB U YK-1.1 VK- JI1.1 Omnpoc,
pacIIaBoB dEKTPOJUTOB /Cp/ 1.2 VK-1.3 JI1.2J12.1 MpOBEpKa
TIK-2.1 TIK- J2.2 3aJlaHUH,
2.2 TIK-2.3 212233 3aIuTa
TIK-3.1 T1K- J1a00paTOPHBIX
3.2 TIK-3.3 pabot
Tema 7.4. 'anbBaHHUYECKUI SJIEMEHT. YK-1.1 VK- JI1.1 Ormpoc,
OnexTpoaHble MoTeHNHaNEL. Kopposust u 1.2 VK-1.3 JI1.2712.1 IIPOBEPKa
3armuTa MetauioB /Cp/ TIK-2.1 TIK- 2.2 3a1aHui,
2.21IK-2.3 2102233 3aluUTa
IIK-3.1 IIK- 1mabopaTopHBIX
3.2TIK-3.3 pabot

Pa3nen 8. Heoprannyeckasi Xumusl.
Ba:kHeililme KJacchbl HEOPraHNYECKHUX
coeIMHEHH I




Tema 8.1. Knmaccudukanus 1 HOMEHKIaTypa 1 3 VYK-1.1 VK- J1.1 0 0 Ompoc,
MPOCTHIX U CIOKHBIX BemecTB /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
T1K-2.1 TIK- J12.2 3aJaHuN
2.2 TIK-2.3 013233
IIK-3.1 IIK-
3.2TIK-3.3
Tema 8.2. Kimaccudukanms 1 HOMEHKIaTypa 1 3 YK-1.1 VK- JI1.1 0 0 Omnpoc,
okcuoB. [lomydyenue u cBoiicTBa 1.2 VYK-1.3 JI1.2J12.1 NpOBEPKA
coneobpa3yrouux okcuaos /Cp/ TIK-2.1 TIK- J12.2 3a1aHUuNi
2.21IK-2.3 3132 33
TK-3.1 IIK-
3.2TIK-3.3
Tema 8.3. OcHOBaHMS (TUIPOKCHIBI 1 2 VYK-1.1 VK- JI1.1 0 0 Omnpoc,
MmetamioB) /Cp/ 1.2 VK-1.3 JI1.2J12.1 MpoBepKa
TIK-2.1 TIK- J2.2 3agaHui
2.2 TIK-2.3 013233
IIK-3.1 IIK-
3.2TIK-3.3
Tema 8.4. Kucnorsr /Cp/ 1 2 YK-1.1 VK- JI1.1 0 0 Ompoc,
1.2 VK-1.3 JI1.2J12.1 NpOBEPKA
TIK-2.1 TIK- J12.2 3a1aHUuN
2.21IK-2.3 3132 33
TK-3.1 IIK-
3.2TIK-3.3
Tema 8.5. Conu /Cp/ 1 2 VYK-1.1 VK- JI1.1 0 0 Omnpoc,
1.2 VK-1.3 JI1.2J12.1 MpOBEpKa
TIK-2.1 TIK- J2.2 3agaHui
2.2 TIK-2.3 013233
IIK-3.1 IIK-
3.2TIK-3.3
Pazgen 9. KonTpoasb
/3aqéTCOn/ 1 4 VYK-1.1 VK- J1.1 0 0
1.2 VK-1.3 JI1.2J12.1
IIK-2.1 K- 2.2
2.211K-2.3 3132 33
TIK-3.1 IIK-
3.2TIK-3.3

5. ®OH/JI OHEHOYHbIX CPEACTB

5.1. ITpumepHbIii nepeyeHb BOMPOCOB K 3a4YeTy

L. ITpenmer u 3amaun XUMHU. SIBICHUS (PU3MYECKUE U XUMHUUYECKHE. MeCTO XUMUM CPEIM €CTECTBEHHBIX HayK. XUMHS U
OKOJIOTHS.

2. OCHOBBI aTOMHO-MOJIEKYyIIpHOU Teopuu. [lonarue atoma, anemenTa, BemiectBa. OTHOCHUTENbHAS aTOMHAs U
OTHOCHTENIbHAs MOJIEKYISIpHAsE MACCHI.

3. Monb - equHHULA KONWYecTBa BemlecTBa. MoJspHas Macca.

4. 3aKOHBI CTEXHOMETPHH: 3aKOH COXPAaHEHHS MAacCHl BEIIECTBA, 3aKOH MTOCTOSHCTBA cocTaBa. OTHOCHTENBHAS TIOTHOCTh
rasa.

5. Crtpoenue atoma. AtoMmHoe siapo. M3oronsl. CTabunbHbIe M HECTAOUIbHBIC SIpa.

6. JIBoiicTBeHHas mpUpoa dekTpoHa. CTpoeHHe 3JEKTPOHHBIX 000JI049eKk aToMOB. KBaHTOBBIC 4Kcia. ATOMHbBIE
opbOuTany. DNeKTPOHHBIE KOHPHUTYPAI[NH aTOMOB B OCHOBHOM U BO30YXXJICHHOM COCTOSTHHSX.

7. Otkpeitue [. . MeHneneeBsIM NepHOJMUECKOTO 3aKOHA M CO3aHUE MEPUOJUUECKON CHCTEMbl XUMUYECKHX
aseMenToB. CoBpeMeHHast HOPMYINPOBKA IEPHOIMIECKOTO 3aKOHA.

8. CTpoeHNe TIeproIYecKOd CHCTEMBI: OOJIBIINE W Majble TIePHOJBI, TPYIIIBI U MTOATPYIIITHL.

9. 3aBHCHUMOCTh CBOIICTB 3JIEMEHTOB M 00pa3yeMbIX MMH COCIMHEHHI OT MOJ0XKEHUS 3JIEMEHTa B MEPHOANIECKON CHCTEMe.
10. Bunpl xuMudeckoil cBA3u: KoBalleHTHas (TOJSIpHAs U HEMOJApHas), MOHHAs, METaJINuecKas, BOJOPOHAS.

11. MexaHu3MBI 00pa30BaHUSA KOBAJICHTHON CBSI3M: OOMEHHBIN M JJOHOPHO-aKIENTOPHBIN. DHEPTUs CBA3M.

12. DIeKTPOOTPHIATENBEHOCT. [I0MAPHOCTE CBA3M, MHIYKTUBHBIA 3()(EKT.

13. Kpatnusie cBsizu. Mogens rubpuauzanun opoutaneil. CBsA3b dIIEKTPOHHON CTPYKTYPBI MOJIEKYS ¢ MX T€OMETPHUYECKUM

CTpOcHUEM (Ha IPUMeEPe COSTUHEHHH IEMEHTOB 2-T0 MeproAa). Jlermokaau3aryst 2IeKTPOHOB B CONPSKEHHBIX CHCTEMaX,
ME30MEpPHBIN 3P PEKT.

14. BanentHocTs u creneHs okucieHus. CTpykrypHble (Gopmynsl. M3omepus. Buasl usomepnu, CTpyKTypHast H
HIpPOCTPaHCTBEHHAs H30MEPHS.
15. ArperatHble COCTOSIHUS BELIECTB U MEPEXObl MEXIY HUMH B 3aBUCUMOCTH OT TEeMIIEpaTyphl U JaBiieHHs. 1 a3bl.

T'azoBble 3akoHBI. YpaBHeHHEe MeHaeneena - Kiranelipona. 3akoH ABoragpo, MOJISIPHEI 00beM.
16. XKunxocr. Accoluarys MOJEKya B KUAKOCTAX. TBepaple Tena. OCHOBHBIE THIBI KPUCTAJUTMYECKUX PEILETOK:




Ky61/I‘IeCKI/Ie " ICKCaroHaJIbHBIC.

17. Knaccuukanus XMMHYECKUX PEaKUWi: PEaKIUU COSIUHEHUs, Pa3lIoKEHNUs, 3aMeleHNs, OOMEHa.

18. OKHCIATETBHO-BOCCTAHOBUTENBHEBIE peakiin. OnpenesieHne CTEXHOMETPUIECKUX KO03(D(HINEHTOB B YpaBHEHHIX
OKHCIIUTENEHO-BOCCTAHOBHTEIIBHBIX PEAKIIHIA.

19. Psn ctaHmapTHBIX AJIEKTPOIHBIX MMOTEHIHAJIOB.

20. Tennossle ekt xumMuueckux peaknuil. Tepmoxumudeckue ypaBHeHus. Temnora (3HTaNBINSA) 0Opa3oBaHUS
XUMHYECKMX COeTMHEHNH. 3akoH ['ecca B ClIeICTBUS U3 HETO.

21. CKOpOCTh XUMUYECKHX PEAKIUi. 3aBUCUMOCTh CKOPOCTH PEAKLIUH OT MPHUPOABI M KOHIEHTPAIIUU PEearupyrOmnX

BEILECTB, JAaBJICHMs, TEMIIEPATYphl, IPUMEHEHNS KaTanu3aTopa. KoHCTaHTa CKOpPOCTH XUMUYECKOH peakiuu. DHeprus aKTUBalKU.
KaTanu3 u xatanuszatopsl.

22. OOpaTUMOCTh XUMHYIECKHX peaknuii. XMMHIEeCKOe PaBHOBECHE M YCIOBHsA ero cmemenus, npuuimn Jle Ilaremse.
KoncranTa paBHOBecus, CTENeHb MIPEeBpaILCHNUS.

23. PactBopsl. PacTBOpHMOCTB BELIECTB U €€ 3aBUCHMMOCTb OT TEMIIEPATyphl, JaBJIEHUs, IPUPObl pacTBopuTens. CrnocoOsl
BBIPa)KEHHsI KOHLIEHTPALMK PaCTBOPOB: MaccoBasi JOJIs1, MOJIbHASL 10JIs1, MOJIIpHAsl KOHLeHTpauus. Teepasie pacTBopbl. CIlIaBbl.

24. CusibHbIE U c1a0ble SJIEKTPOIHUTHL. DIEKTPOIUTHYe “CKasl aucconuanus. Koncranta auccouuanuu. CTeneHb
JHUCCOLMALIH.

25. HonHble ypaBHEHUS peakuuil.

26. CBoOlCTBa KUCIOT, OCHOBAaHUIl U COJIEH B CBETE TEOPUU IJIEKTPOIUTUUECKON Aucconuanuu AppeHuyca.

27. I'uaponus coneit.

28. OneKTpoan3 BOJHBIX PACTBOPOB U paciulaBoB coliel. IIporecchl, mpoTekaronye y KaToAa H aHoJa.

5.2. IlpuMepHBlii NepedYeHb BONPOCOB K IK3aMeHYy

He npexgycmotpeno YII

5.3. TemaTuka KypcoBbIX padoT (KypCcOBBIX POEKTOB)

He mpenycmotpeno YII

5.4. ®oHI OIIEHOYHBIX CpPpeaACTB AJIsl MPOBEACHUA TEKYIIEIro KOHTPOJIsA

[penonaBanne XuMun KpoMe Kypea JIEKIUH BKIIIoYaeT 00s13aTelIbHOE TPOBEICHUE J1ab0paTOpHBIX 3aHATHI. 1lenbro 1abopaTopHbIX
3aHATHH SIBIAETCS (JOPMHUPOBAHNE YMEHHH BBIIIONHSATH THUIIOBBIE PEAKIUH Ha (QyHKIOHAIBHbIE TPYIIIEI M KaYECTBEHHO
OTIPENENTATh HEKOTOPBIE COCIMHECHUS.

JlabopaTopHast pab0Ta BBIMOTHIETCS KaXKABIM CTYICHTOB MHANBUAYAIbHO. [ 3KOHOMHY BpeMeHHU U 0oJiee TIIy0OKOTOo
OCMBICIICHUS Ta00PAaTOPHON pabOThl HEOOXOAUMO B ITPOLIECCE CAMOIIOATOTOBKH IIPOYUTATh OIMCAHHE OTIBITOB, YACTUYHO
3aITOJTHATH MPOTOKOJ TJabopaTopHOH paboThl. Ha kaXkoM 3aHATHH NOCIIE BEITOTHEHHS 3KCIIEPUMEHTAIILHON YaCTH IPOBOIUTCS
TEKyIIHI KOHTPOJIb IT0 YCBOCHUIO yueOHOTO MaTepuana. CTyIeHTy npeiaraeTcsa HeCKOIbKO BOIIPOCOB, Ha KOTOPBIE OH JaeT OTBET
WK YCTHO, WM B INCBMEHHOM BHZE. EClU CTyleHT NpaBHIIbHO OTBETHII Ha MPEJIOKEHHBIE BOIIPOCHI, 3HAUUT, MaTEepHall TEMbI UM
YCBOEH, M OH IOJTy4acT 3a4eT 10 JaHHOH TeMe.

Taxum 06pa3om, (HOHI OLICHOYHBIX CPEICTB MO JaHHOH (hopMe KOHTPOIIS BKIIIOYAeT B ce0s 2 dIIeMeHTa:

- TpeGoBaHuUs K 0(OPMIICHHIO OTUETA;

- ZIIOTIOJTHUTENBHBIE BOIIPOCHI JUISl 3aIIUTHI JIAOOPATOPHOH PabOTEL.

TpeboBaHMA K 0(OPMIIEHHIO OTYETA IT0 Ta00PATOPHEIM paboTam

BBEJAEHHUE

OO6me TpeOoBaHMs K BHITOJHEHHUIO TA00PAaTOPHBIX paObOT

Ilepen BeImoTHEHNEM Ta00PATOPHOTO MPAKTHKyMa HEOOXOJMMO Ha BBOJHOM J1aO0OPaTOPHOM 3aHSATHH H3y9UTH OOIIHE IIPaBHiIa
MOBE/ICHUS M TEXHHUKY 0€30ITaCHOCTH TIPH BBIOTHEHUH Ta00PaTOPHBIX PabOT 10 XUMHUH, CIIUCOK JIUTEPATyphl pEKOMEHTyeMO JUIs
UCIIOJIb30BaHMUS IIPH HOATOTOBKH K BBINOJIHEHUIO JJA00PAaTOPHBIX paboT U «TemaTndyeckuii uiaH 1abopaTopHBIX paboT,
WUMETOIINICS B Ta00OpaTOpHH.

[Mops oK MOATOTOBKH K BRIIOTHEHHUIO TA00PaTOPHOH pabOTHL:

CTyaeHT JOJDKEH SBISTHCS Ha Ja0opaTOpHbIE 3aHATHS MOATOTOBIEHHBIM K 1a00paTOpHO# paboTe, BBITOJHEHUE KOTOPOH
HpeTyCMOTPEHO TEMATUYECKUM TUIAHOM Ha COOTBETCTBYIOILLYIO 1aTy.

[IpenBapuTenpHas MOATOTOBKA K paboTe BKIIOUaeT 0(opMIICHHE TIEPBOM H BTOPOI YacTH OTYETa IO COOTBETCTBYIOMIEH (hopme u
BBINIOJTHEHHE 33JaHUS I CAMOCTOSITENIbHO TOTOTOBKYU K yKa3aHHOU 1abopaTopHOit paboTe ¢ UCIOIb30BAHIEM MAaTEPHUAIOB
JeKni, y1eOHHKa U JTaHHBIX METOANYECKUX YKa3aHUMH.

Ortuer o npexcroseil padoTe odopmiseTcs o cieayomen popme: nata BEITOTHEHHS paboTsl, Ne tabopaTopHOit paboTHI,
Ha3BaHUE paboTsl, I Teopernueckas gacts, 11 mpakTuyeckas 4acTs.

TeopeTuueckas yacTh - B pa3jelne U3araroTcs OCHOBHbIE TTOHSTHU, 3aKOHBI, pacdeTHbIE (POPMYIIBI, KOTOpbIE HEOOXOAUMO YCBOUTD
JUISL CO3HATETBHOTO BBITOJIHEHUS SKCIEPUMEHTa U IPAMOTHOH 00pabOTKH pe3ynbTaToB. [lepedeHs MOHATHIT U 3aKOHOB HMEETCS B
METOIMYECKUX YKa3aHUSIX K COOTBETCTBYIONIEH Ta00paTOpHOI paboTe B pa3zerne «reopeTndeckast 6a3a 3KCIEpUMEHTay, C
UCIIONIB30BaHHEM KOTOPBIX BEIBOAATCS (hOPMYIBI AT pacueTa ompeiensieMoi B paboTe BeTHUUHEL. B KoHIE pa3iena mpuBOIsITCS
PEIICHUS ¥ Pe3yAbTaThl BEIITOJTHEHUS 3a/laHUH JUTS CAMOCTOSTEIIBHOM TTOITOTOBKH K COOTBETCTBYIOLIEH 1abopaTopHOi padoTe.
IpakTHdeckas 9acTb - B pa3jielie MPUBOJUTCS:

PHCYHOK U ONICaHHE OTBITHON YCTaHOBKUY;

nepedeHb HE0OX0AUMBIX PEaKTHBOB, IIOCY/bI, BCIIOMOTAaTeNIbHBIX MAaTEPUAIIOB,

H3MEPHUTENBHBIX IPHOOPOB (JUI N3MEPUTEINIBHBIX TPUOOPOB yKa3aTh KJIACC TOYHOCTH, LIEHY JIeTICHHs) B METOJUIECKUX yKa3aHUAX K
BBITIOJTHEHHIO COOTBETCTBYIONIEH TabopaTopHOit paboTEl);

TUIaH YKCIICPHMEHTa;

ypaBHEHUsI peaKluii;

TabJHIa IS 3aITUCH Pe3yAbTaTOB H3MEPEHUI.




Iopsox BeIMOIHEHUS 1a00paTOPHOI pabOTEI

Ha nabopaTopHOM 3aHSTHH CTYAEHT Y4acTBYET B MHIUBUYaJIbHOM COOECEIOBAaHNH C IIPETIOAABATEIIEM 10 COJIEPIKAHHIO
npencrosmie padotsl. [IpenonaBaTens genaer 3aKIOYeHNE 0 TOTOBHOCTH CTYAEHTa K paboTe Mo copepKaHuio 1 1 2 actei
0TYeTa, pe3yabTaTaM BBIIOIHEHUS 3aJaHUS IS CAMOCTOSITENIBHOM MOATOTOBKHU, KOTOPHIE MIPEACTABIAIOTCS B BUJIE CIICIYFOIINX
TabIuUIL.

B citydae 1ocTaTO4HOTO YPOBHS MOJTOTOBKH CTYICHT ITOJIY4aeT JOIYCK K BBINOJHEHUIO SKCIIEPUMEHTA U 110]1 HaOII0IeHHEM
nabopaHTa BEIIOJHSACT PaOOTY B COOTBETCTBHH C INTAHOM HKCIIEPHMEHTA, BHOCHT Pe3yAbTaThl H3MEPEHUH B TaOJIHITY, TIPOBEpSIET
HOJydIeHHbIE Pe3yIbTaThl U IPABUIBHOCTD UX 3aIHCH y IPenoaBaTess. B ciydae HempaBUIbHOTO U3MEPEHUS U 3alIUCH
MOJTy4EHHBIX PE3YyNIbTaTOB CTYIEHT MOBTOPSAET U3MEPEHUS] U KOPPEKTUPYET 3aMIUCU PE3YAbTATOB, HOATOMY PE3YIbTaThl U3MEPEHUH
Ha [IepBOM 3Tarle [ejiecoo0pa3Ho BHOCUTE KapaHaamioM. [Ipi MoCTmkeHnN pa3yMHBIX Pe3ybTaTOB U MIPABMIIFHOTO UX BHECEHHS B
TabIHITy HeOOXOIMMO MIPUBECTH B MIOPANOK pabodee MEcTo, CaTh METOANIECKHE yKa3aHUs, 000pyI0BaHHE SKYPHOMY HIH
1a0OpaHTy U MOAMNKCATh TaOIHILy SKCTIEpUMEHTANbHBIX JaHHBIX Y IIpernoiaBartels. B 3ToM ciydae CTyIeHTY 3aUUThIBaeTCS
BBITIOJIHEHHE KCIIEPUMEHTA, EMY CIEAYET IIPUCTYIHTh K 00pabOTKe pe3yIbTaToOB M COCTABICHMIO CIEAYIOIIETO Pa3/iena OTYETa -
[II Pac4eTts! 1 BEIBOIBI.

B paznene nomKkHBI OBIT MPEICTABICHEL:

Pacuer omnbITHOTO 3HaYeHHs (XOIBITH.) ONPEAEISEMO BEIMINHbI ITyTEM MOACTAHOBKH B PACUETHYIO (POPMYITy COOTBETCTBYIOIINX
TaOJIHYIHBIX TaHHBIX.

Pacuer Teopernyeckoro 3HaUeHUs (XTeOp.) OMpeesieMOil BETMIHHEI [0 COOTBETCTBYIOMIEH Gopmyrte.

Pacuer otHOCHTENBHOI OMIUOKH ¢ TOYHOCTEIO 70 0,1%.

IIpu poBeICHUHN PAcUETOB M BHECEHUH YHMCIIOBBIX 3HAUCHUH PE3y/IbTaTOB U3MEPEHUH U pacueToB B TAOIMIy HEOOXOMMO
PYKOBOJICTBOBATHLCSI OOLIMMH TPaBUIIAMH 110 00pabOTKe Pe3yabTaTOB U3MEPEHHIA.

ITocne 3aBepwenus 111 yactu oTyera, OH cnaercs Ha IpoBepKy. I1ocie MoI0KUTENBHBIX PE3YAbTaTOB IIPOBEPKU OTYETA JaHHAS
paboTa CYNTACTCS BHIITOJIHEHHOM.

CTyIneHT JOIycKaeTcs K 3K3aMeHy 10 JHCIHUIUINHE, eCIIF UM B TEUECHHE CEMECTpPa BBITIOHEHBI BCE IPEAYCMOTPEHHEIE
TEeMaTHYECKIM IUTAHOM J1a00paTOPHBIE pabOTHI, TOYYECHBI TIOJIOKUTENIBHBIEC PE3YIbTATHI TP BBOAHOM KOHTPOJIE, KOHTPOJIBHOH
paboTe U BHINOTHEHB! HHANBUIyaIbHbIE 3aJaHUS 110 COOTBETCTBYIOIIUM pa3fienaM IMPOorpaMMBl.

Bomnpocs! s 3amuTe! 1abopaTopHOH paboTE

Bomnpocs! u 3anaun k 1a60paTopHO paboTe CKOPOCTh XUMHUIECKON PEaKITHI

Uro Ha3bIBaeTCs CKOPOCTBIO XUMUYeCKol peakuuu? B kakux eIuHMIAX OHA U3MepsieTcs?

Kaxkue (axTopsl BIUSIOT Ha CKOPOCTh XUMUYECKOI peakuuu?

3aBUCHMOCTb CKOPOCTH PEAKLIMU OT KOHLUECHTPALUU PEArupyIOIUX BELIECTB B TOMOI€HHON CHUCTEME.
3aBHCUMOCTb CKOPOCTH PEaKIMU OT KOHLEHTpPAIUU PearupymoliuX BEIeCTB B FeTEPOICHHON CHCTEME.
3aKOH JEHCTBYIOIIUX MAacc.

KoncTraHTa CKOPOCTH XUMHUUYECKON pEaKLUu.

BrnusHue TemmepaTypsl Ha CKOpOCTh XxuMudeckux peaknuil. [Ipasuno Bant-T'odda.

Yro Takoe KaTaau3aTop, KaTaJli3 U MHTUOUTOP, JUIS YEro OHU HY)XHbI?

. KakoB MexaHH3M JIEHCTBUSI KaTajlu3aTOPOB B TOMOTEHHOW M T€TEepOTEHHOW cucremax?

10. BeIpa3ure MaTeMaTHUECKH CKOPOCTH HPSMBIX M OOPATHBIX PEaKIIUA:

a) N2 + 02 [] 2NO; 6) Fe203(tB.) + 3CO(r.) [ 2Fe(tB.) + 3CO2(1.);

B) 2NO + 02 [1 2NO2 1) N2 +3H2 [J 2NH3.

R

11. Bo ckonbko pa3 yBeTMUUTCS CKOPOCTh peakiuu IMpH noBbimeHnn temmeparypsl ¢ 20°C go 50°C, ecnu TemmepaTypHBIA
k03¢ hHUIUEHT paBeH 3.
12. Bo ckonbko pa3 ciemyeT yBeTMYMTh KOHIIGHTpaluio BemiectBa B2 B cucreme 2A2(r.) + B2 = 2A2B(r.), 4to0s! npu

YMCHBIICHUU KOHUCHTPAlUU BCUICCTBA AB4 pa3a CKOpOCThb HpHMOﬁ
peakunu HE U3MCHNUIIACH.

13. B cucreme CO + Cl2 = COCI2 xoHueHTpanuio yrapaoro rasa yseaunuwiu ot 0,03 mo 0,12 mMomb/i, a KOHIEHTPALUIO
xnopa — ot 0,02 1o 0,06 Mob/1. Bo CKoJIbKO pa3 Bo3pociaa CKOPOCTh MPSMON peakIuu?

14. Yemy paBeH TeMIlepaTypHBIH KO3(GHIHNEHT CKOPOCTH PEAKIUH, €CIIU TIPH YBEIMYEHUH TeMIiepaTypsl Ha 30 rpamycoB
CKOPOCTh PEaKIiH Bo3pacTaeT B 15,6 pas.

15. IIpu 150°C HekoTOpas peakius 3akaHuuBaeTcs 3a 16 MuHyT. [IprHHUMas TeMIepaTypHbId KO GHUIIMEHT CKOPOCTH

PEaKIUU PaBHBIM 2,5, pacCUUTATh, Yepe3 KaKoe BpeMst 3aKOHUUTCS 3Ta PEeaKIs, eClTi MPOBOAUTH ee: a) pu 200°C; 6) npu 80°C.

Bompocs! 1 3agaun k 1abopaTopHOi padoTe « XMMHYECKOEe PABHOBECHE)

1. Kaxkue peakunu Ha3bpIBaroTcs HeoOpaTUMBIMK M oOpatuMbiMu? [IpuBenuTe mpuMepsl.

2. JaiiTe onpeneneHue MOHATHIO XUMUYECKOe paBHOBecHe. Kak MOXHO HCIIOIB30BaTh 3aKOH JEUCTBYIOIIUX MAcc IS
00paTHMBIX peaxuuii?

3. [Haiite onpeneneHne MOHATHIO KOHCTaHTA PaBHOBECHS.

4. CBsI3p KOHCTaHTHI PAaBHOBECHS C PAaBHOBECHBIMU KOHIEHTpanusMu. OT KakuxX (aKTOPOB 3aBUCHT 3HAYEHHE KOHCTAHTHI
paBHOBecus?

5. Chopmynupyiite npunuun Jle-Iatense. Kakue ¢axropsl BIUAIOT HA U3MEHEHHE XUMHYECKOTO paBHOBECHs?

6. Kak BAMsIOT yMeHbIlIEHHE KOHLEHTpALUU Pearupyroliux BelIeCTB, TEMIIEPATyphl U JaBJICHUs Ha CMELIEHUE
XUMUYECKOTO paBHOBecus B peakuun: N2 + 3H2 [1 2NH3 + Q.

7. Kak BIusIoT yBenuMueHHE KOHIEHTPAIMU NMPOAYKTOB PEaKIHH, TEMIEPAaTyphl U JaBICHUS HA CMEIICHHE XHMUYECKOTO
paBHOBecus B peakiuu: N2 + 3H2 [7 2NH3 + Q.

8. PaBHOBecue B rereporeHHBIX cucteMax. OT Kakux (akTOpOB OHA 3aBHCHT?

9. B kakyio cropony cmecturcst papaoBecue peaknuu COCI2(r.) [1 CO (1.) + CI2(r.) mpu BBeICHUN B PABHOBECHYIO

CHCTeMY HHEPTHOTO ra3a npu: a) V = const; 6) p = const.




10. Kak Bnuser uaMeHeHue JaBICHHUsI Ha PABHOBECUE CIIEAYIOIIMX PEaKIHii:
a) H2 + 12 (1 2HI; 6) C2H50H + NaOH [ C2H50Na + H20;
11. Yepes mHexoTopoe BpeMs nocie Hagana peakaun 4HCI + O2 [ 2H20 + 2Cl2 KoHIEHTpaIliy BEIIeCTB COCTABIISIIH:
[H20] = 0,12 moms/m; [C12] = 0,12 mons/m; [HCI] = 0,3 mons/it; [O2] = 0,2 mons/n. Halinure: a) 3HaueHHe KOHCTAHTHI PABHOBECHST;
0) KaKOBBI HCXO/IHbIE KOHIEHTPALMHU XJIOPOBOAOPOa U KUcIopoaa?
12. Kak BAMSIOT yMeHbIIEHHE TEMIEpPaTyphl, JaBJIeHUS U KOHLEHTPALUH MIPOAYKTOB PEaKLUH Ha
CMETeHNEe XUMUYECKOTO PAaBHOBECHSI B CIISIYIOIIUX CUCTEMaX?

a) 2NO + 02 [ 2NO2 + 28 kkain; 6) 2HBr [J H2 + Br2 -16 kkain.
13. Koncranra paBHoBecus peakiuu FeO(k.) + CO(r.) [1 Fe(k.) + CO2(r.) npu HekoTOpoii Temnepatype pasua 0,5. Haiinure
paBHOBecHbIe KoHIeHTpamu CO u CO2, ecnu HavadbHBIC KOHIIEHTpAIMK 3THUX BemecTB coctapsuin: [CO] = 0,05 momw/ir; [CO2]
=0,01 monw/m.
14. PaBHoBecue B cucteme H2 (r.) + 12 (1.) [J 2HI (r.) ycTanoBUII0Ch Iipu cienyronmx koHueHTpanuax: [H2] = 0,025 mons/m; [12]
= 0,005 mouts/m; [HI] = 0,09 momw/i1. Onipenenute UCXOAHbIC KOHIIEHTPAIMK K02 U BOJOPOA. .
15. Ilpu HexoTopoit TemnepaType paBHoBecue B cucreme 2NO2 [1 2NO + O2 ycTaHOBHIJIOCH MPH CIEAYIOIINX KOHIEHTPALUAX:
[NO2] = 0,006 monb/m; [NO] = 0,024 mons/n. Haligure: a) KOHCTaHTY paBHOBECHUS peakiuu; 0) HCXOAHYI0 KOHIeHTparmio NO2.

Bomnpocke! u 3a1aun k 1abopatoprabiM pabotam o TeMe PACTBOPDI: «Teopus 31eKTpOTUTHIESCKON AUCCOUAINA. Peaknnu
HWOHHOTO 0OMeHay, «IoHHOe MPOn3BeIeHUE BOIBI, BOJIOPOTHBIN MOKa3aTeNby, « [ uapomms»

L. JlaiiTe ompeneneHus MOHITUSIM 3JIEKTPOIUT M HedNeKTponuTsl. [IpuBeaure mpumepst.

2. CoopmynupyiiTe TpH IOJIOKEHUS TEOPHU SIIEKTPOIUTHUECKON JMCCOLMANK IIBEACKOTO XUMUKa AppeHuyca.
3. KakoB MexaHU3M 3JIEKTPOIUTUYECKON TUCCOLMALUM?

4. JlaiiTe ompezneneHus MOHATUSIM THAPATHI, CONBBATHI, THIpAaTalUsd U colbBaTanus. [IpuBeaure mpuMepsl.

5. Jucconuanys KUcIoT (OAHOOCHOBHBIX, IBYXOCHOBHBIX U TPEXOCHOBHBIX).

6. Jucconmanys ocHOBaHMH (OZHOKHUCIIOTHBIX, JBYXKHUCIOTHBIX M TPEXKHUCIOTHBIX).

7. Juccouunanusi cpeaHUX Cojiel, KUCIBIX U OCHOBHBIX COJIEH.

8. HonHble ypaBHeHUs! peakuui (Kakue BelecTBa CliefAyeT n300pakaTh B BHIE MOJEKYIN).

9. [IpuBenuTe IMpUMEpPH! HOHHBIX PEAKIMH WAYIIUX ¢ 00pa30BaHUEM OCA/IKOB.

10. [TpuBenuTe MprMepsl HOHHBIX PEAKINA UIYIINX ¢ 00pa3oBaHMEM ra3000pa3HBIX M MaJOPAaCTBOPHMEIX BEIIECTB.
1. IMpuBenuTe mMpUMepsl HOHHBIX PEAKIUH UAYIUX ¢ 00pa30BaHMEM MaJIOAMUCCOLUHUPYIONNX BEIIECTB (CIadbIx
3JICKTPOJIUTOB).

12. [IpuBenuTe MprMepsl HOHHBIX PEaKIUi MIYIMINX ¢ 00pa30BaHHEM KOMIUICKCHBIX COCTMHEHHI.

13. Crenens aucconuanun. KoHcTaHTa AHCCOIHALINH.

14. ®akTOpbl BIUSIONIME HAa CTENIEHb JUCCOLMAINY (IPUPOAa PACTBOPHUTEIS,
KOHIICHTPAIHsI PACTBOPA M HATUYHE OJJHOUMEHHBIX HOHOB)

15. CunpHBIC U crTaObIe SITEKTPOIHTHI.

16. IlpuMeHeHHe 3aK0Ha AEHCTBYIOMUX Mace K CIa0bIM 2JEKTPOIUTAM.

Bompocs! n 3aaun k 1abopaTopHEIM padotaM « OKHCIHTETFHO-BOCCTAHOBUTEIBHBIE PEAKIIHNY, « DIIEKTPOIIH3

Onexrponus. 3akonsl Dapanes.

B 4eMm pasHuIa mporeccoB AIEKTPOIU3a pacIyiaBOB U pacTBOpoB. IlpuBectu npumepsl.

Yro Takoe BBIXOJ IO TOKY?
UYro Takoe 3JIeKTpopapUHIPOBAHUE METAJIIOB?
. Haiinure 00beM kucmoposa (H. y.), KOTOPBIH BBIIEISETCS MPU NMPOMYCKAaHUU TOKa cuioi 6A B TeueHun 30 MuH. uepes
BoaHbIN pacTBop KOH.

6. [pu snexrponuse BogHOTro pactBopa Cr2(SO4)3 TokoMm cwioit 2A Macca kKaToja yBelmMdWiIach Ha 8 . B TeueHHH kakoro
BPEMEHH IIPOBOANIN IEKTPOIH3?

7. BBIYUCIUTE 3JIEKTPOXUMHUYECKHI DKBUBAJICHT IIMHKA, €CIU TPpH dJ1eKTponuse pactBopa ZnCl2 tokom 2,8A a 3a 5 muH 32 cek
BeLenmwioch 0,314 r nunka. [lpuBennTe cxemy 3J€KTpoJIM3a U ypaBHEHUS peaKLUi Ha 3IEKTPOAAX.

8. Ilpu aekTponmse pacTBopa CylbhaTa MeIn Ha aHOJIE BBIIENWIOCh S60 M1 kuciopoaa. CKOIBKO TPaMMOB MEJIH BBIIEITMIIOCH Ha
kaTozne? HamumuTe ypaBHEHUS peakIiii, IPOTEKAIOMINX Ha 3JIEKTPOIax.

9. CocTaBUTbH MEKTPOHHbIE YPAaBHEHMS PEAKLUA, TPOUCXOISAIIMX Ha YTOJIBHBIX AJIEKTPOJIaX MPH JIEKTPOJIM3E PACTBOPA XJI0pHUIa
meu (II). OnpenenuTs, Kakue IPOIYKTH BBIACISTIOTCS Ha AJICKTPOAAX.

10. CocTaBHTh JIEKTPOHHBIE YPABHEHNUS IIPOIIECCOB, IPONUCXOAAIINX IIPH 3JIEKTPOJIN3E PACTBOpA CyIb(aTa [IMHKA C HHEPTHBIMHU
anekrpoaaMu. ONpeneauTb COCTaB MPOAYKTOB, BBIICTUBIINXCS Ha dJIEKTPOJaX U 00pa30BaBIIMXCS B KATOJIHOM U aHOJAHOM
IIPOCTPAHCTBE.

11. CocTaBHTH NIEKTPOHHBIEC YPABHEHNUS PEAKIIHH, TPOMCXOANINX IPH JIEKTPOIIN3E PacTBOPa Cynb(haTa HUKEIS ¢ HUKSICBBIM
aHOJAOM.

12. KakoBa cuiia TOKa IpH 3JIEKTPoIIn3e, eciiu 3a SO MuH BbLaenmiack Bes menb u3 120 M pactBopa CuSO4 konuenTpanuu 0,4
MOJIB/1?

13. Kaxoit 06seM Bogopo/a (H.y.) BELISTUTCS Ha KaToje, eciu 9epe3 pactBop NaCl nmpomymmen Tok cunoif 2A B Teuenue 20 Mua?
14. derans xpomupyercst B BogHoM pactBope Cr2(SO4)3 mpu cuiie Toka 3A. OnpenenuTs NpoaoKUTEIbHOCTD IIEKTPOIN3a, ECIU
Ha MOBEPXHOCTh JIeTalau HeoOxoaumo HaHecTH 1,3 r xpoma. Beixon no Toky pasex 40%.

15. B ueM 0cOOEHHOCTH METAJUTHYECKON CBS3N?

16. Yto Takoe psAA HAPsHKEHHUS METaUIOB, H KaKie IPaKTUYECKUe BBIBOIBI MOXKHO CHAETATh U3 HEro?

17. Kaxyto hyHKIHUIO BBITIONHSIECT METAJUT TP B3aHMOJICHCTBUH C KHCIIOTAMH?

18. UeMm 0OBsiCHSETCS TACCHBHPOBaHNE MeTaJUTOB? Kakue MeTasiIbl MacCHBHPYIOTCS KOHIIEHTPUPOBAHHBIME PACTBOPAMH CEPHOU H
a30THOM KUCTIOTHI?

19. Kakue MeTauibl B3aMMOAEHCTBYIOT C KUCIOTaMH | Lieaoyamu?

DA e =




20. Kaxue npoayKThl MOIy4aroTCs IPHU B3aHMOICHCTBUH aKTHBHBIX MeTaoB (Li — Al) ¢ KOHIEHTpUPOBAHHON CEPHOI KUCIOTOH?
ITpuBeauTe MpUMephl U HAIIMIIUTE YPaBHEHHS PEAKLUi.

21. Kakwne BemecTBa MoJTyqatorcst PU B3aMMOICHCTBAN MaOaKTUBHBIX MeTaJIoB (Cu — Au) ¢ KOHIIEHTPHUPOBAHHOW a30THOM
kucnotoi? IlpuBeaure mpuMepsl U HANIWIINTE YPaBHEHUS PEaKIIUi.

22. B pacTtBOp XOPOBOAOPOAHOM KUCIOTHI OMYCTHIIN IIMHK KOJM4ecTBOM BewlecTBa 0,2 Monb. Kakoit 00beM raza Moxer
BBLIETUTHCA (H.Y.)?

23. ]Iy moydeHus: BOJopoJia 00paboTai cMeCch CTPY)KEK METallla M MEJM Maccoil 1 T pacTBOpoM pa30aBiIeHHON CEpHOI
KUCTIOTHL. OOBEM BBIISTUBIIETOCS BOJOPOAA OKa3acs paBHBIM 1,12 11 (H.y.). BEIUHCINTB COCTaB cMecH B MPOLIEHTaX.

24. Ilpu pacTBOpeHHH 00pa3lia CMECH OIMIOK M€/, XKeNe3a U 3070Ta B KOHIIEHTPUPOBAaHHON a30THOI KucioTte 06pazoBanocs 6,72
nraszau 8,55 r HepacTBOpUMOro ocratka. [Ipu pacTBOpeHHUHU TaKkoH ke HaBECKU B XJIOPOBOJOPOJHOM KHCIOTE BBIIEIUIOCH 3,36 11
raza. OnpenenuTs IPOIEHTHBIA COCTaB HCXOTHOW CMECH.

25. Kakoil 13 MeTaJsIOB HE BBITECHSIET BOJOPO] U3 pa30aBIeHHBIX PACTBOPOB KUCIOTHI:

a) Mar{Hui, 0) xpowm, B) HaTpUH, T) PTYTh
26. Kaxuie U3 IepeInCICHHBIX METAIOB CITIOCOOHBI BEITECHUTE BOAOPOT U3 BOBI?
a) JKemneso, 0) Hatpuii,  B) cepedpo, T) TUTHIA

27. Xene3Hasl IIaCTUHKA Maccoil 6 T orpykeHa B pacTBOp MeJHOro Kyrnopoca. Ilnactunky BbIHynu, Beicymian. Ee macca
oka3zasack paBHoi 10,13 r. 28. Beruucnute Maccy Meiu, OCEBLIEH Ha IIACTHHKE.

28. JIutnit maccoii 0,7 T omyctrm B 100 M1 Boasl. Onpenennte 00beM BBLACIUBIIETOCS Ta3a ¥ MacCOBYIO OJIFO 00pa30BaBIIEroCs
BEI[ECTBA B PacTBOPE.

6. YHEBHO-METOJUYECKOE U THO®OPMALIMOHHOE OBECIIEYEHHUE JUCHUIIIMHBI (MOAY JIS)

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas1 TUTEpPaTypa

ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron | Komnu-Bo
JI1.1 |Tenspman M. U., Xumust: yaeOHUK Cankr-IlerepOypr: | DnekTpoH
IOctpatos B. I1. Jlans, 2022 HBIH
pecypce
JI1.2 [Inyxux M. A. Arpoxumust: yaeOHoe mocobue Cankr-IlerepOypr: | DmexTpoH
Jlanb, 2024 HBIN
pecypc
6.1.2. lonotHUTeIBbHAS JIUTEPATypa
ABTOpBI, COCTaBUTENHU 3ariaBue WsnarensctBo, rox | Koanu-so
JI2.1 |Sromun b. A., XykoB | Arpoxumust: yaeOHUK Cankr-IlerepOypr: | DnexkTpoH
0. I1., KoG3apenxko B. Jlans, 2023 HBIN
n. pecypc
JI2.2 | A3anaros C. X. ArpoxuMus: y4eOHUK Cankr-IlerepOypr: | DnexTpoH
Jlans, 2024 HBIH
pecypce
6.2. Ilepeuens pecypcoB HH(POPMAIHOHHO-TEIEKOMMYHHKAIMOHHOM ceTn "MHTepHeT"
91 | Xumus
92 | Xumus
93 | Xumus

6.3.1 IlepeyeHb MPOrpaMMHOro odecnev4eHust

6.3.1.1 | OC Windows XP

6.3.1.2 | MozillaFirefox

6.3.1.3 | MozillaThinderbird

6.3.1.4|7-Zip

6.3.1.5 | SuperNovaReaderMagnifier

6.3.2 Ilepeyenb NHGOPMANHOHHBIX CPABOYHBIX CHCTEM

6.3.2.1 | OnexTpoHHas ONOIMOTEUHAs CHCTeMa H3aTeNnbCeTBa «Jlanby. IloHOTEKCTOBAs ANIEKTPOHHAs ONOIHOTEKA.
WnavBuyanbHbBIN HEOTpaHUYEHHBIN TOCTYN yepe3 PUKCHpOoBaHHbIN BHeIHU [P anpec akageMun HEOrpaHUYEHHOMY
KOJIMYECTBY MOJIL30BATENCH U3 JTF000W TOUYKH, B KOTOPOH UMeeTcs A0CTyI K ceTr MuTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)

Aynuropust Bun pabot Haznauenue OCHaIIEHHOCTh

CTonbl, CTymbsi YYCHHYECKHE, IEMOHCTPALIOHHOE 00O0pyIOBaHHE
(mpoextop ACER (1 mir.), nudpoBas uHTepakTUBHas jgocka (1 1mT.),
nepconanbHbl  kommbiorep ACER (1 mr.) wm y4eOHO-HarIsmHBIC
nocoous

322 VY4eOHast aynuTopus




Ixad co choenuanu3UPOBAHHBIM HHBEHTapeM (IPOOHPKH, KOJIOHI,
MUMETKH, [ITATHBBI, MEPHBIC CTAaKaHBl, XUMHYECKHe peakTuBbl) (1
mrT.), mKag BEITSDKHOHM (1 mT.), Tabmuma «PacTBOPHMMOCTH KHCIOT H
ocHoBanmi» (I mT.), Tabmmma  «[lepuommveckas  cucrtema
MenpneneeBa» (1 mrT.), gocka kinaccHas (1 mr.), cronsl TabopaTOopHbBIE
(5 wt.), Tabyperku (14 mt.), pakosuna (1 wr.), cryn n/m (1 mmrt.)

431 Y4eOHast aynuTopus

Ikad co cmenuamTu3upOBaHHBIM WHBEHTapeM (IMPOOUPKH, KOJIOBI,
MUTNIETKY, INTATHBBI, MEpHBIE CTaKaHbl, XUMHYECKHE peakTuBbl) (1
mrt.), mwkap BBHITSDKHON (1 mT.), Tabnauua «PacTBOPUMOCTH KUCIOT H
429 YueOHast ayauTopust ocHoBaumit» (1  mr.), Tabmuma  «[lepmoamdeckas  cucrema
MenneneeBa» (1 mr.), crenn (1 mT.), mocka kimaccHast (1 mT.), CTOJBI
naboparopusie (5 mrt.), Tabyperku (17 mrt.), cron mpenonasarens (1
mrt.), pakoBuHa (1 mr.), cryn /M (1 1mir.)

Hlkad co crennamu3MpOBaHHBIM WHBEHTapeM (IMPOOHPKH, KOJIOBI,
MUMETKH, IITATHBBI, MEPHBIC CTAKaHBI, XUMHUYECKHe peakTuBbl) (1
mrt.), mwKkap BBHITSDKHONH (1 mT.), Tabnuua «PacTBOPUMOCTH KUCIOT H
427 Y4eOHast aynuTopust ocHoBaumii» (1  mr.), Tabmuma  «[lepumoamveckas  cucreMa
MenpeneeBay» (1 m.), mocka kimaccHas (1 mT.), CTOIBI TabOpaTOPHEIE
(5 mrT.), Tabyperku (19 mwr.), cron mpenoaaBatens (1 mr.), pakoBrHA
(1 w.), cryn o/m (1 mrt.)

KoMmprotepHass TEXHHKAa C BO3MOXKHOCTBIO IOJKIIOYCHUS K CETH
"Unrepuer” n  obecrieueHueM JIOCTyna B DJEKTPOHHYIO
[Tomemenue st “HPOPMAIIMOHHO-00pa30BaTeNbHyl0  cpeay opranumzaimuu(19 mr.),
CaMOCTOSTEIbHOM paboThl | CTONB! (17 INUT.), KOMIBIOTEPHBIH CTON 6-M MECTHBIH (3 IUT.), CTYIbs
yaenndeckne (34 mr.), crymes wm (18 mr.), cremmaxum ¢
JuTepaTypoii, Buaeoysemantens Optelec Wide Screen (1 mit.)
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8. METOUMYECKHUE YKA3AHUSA /IS OBYYAIOIIIUXCSA IO OCBOEHUIO JUCHHUIIJIMHBI (MOZLY JIS)

Meroauka u3ydeHHs Kypca IpeIycMaTpHBaeT HapsAAy C JIEKIUAMH U J1a0OpaTOPHBIMHU 3aHATHAMH, OPTaHH3ALUI0 CAMOCTOSATEIBHON
paboOThl CTYIEHTOB, NPOBEICHUE KOHCYNbTALUH, PYKOBOJACTBO AOKIAAaMH CTyAE€HTOB Ul BBICTYIJIEHHS HAa HayJYHO-NPAKTHUECKUX
KOH(EpEHIHSAX, OCYIIECTBICHUE TEKYILET0, IPOMEXYTOUYHOTO (JOpM KOHTPOJISL.

Cucrema 3HAHUH 1O AUCHUIUTHHE «XUMHS» (OPMUPYETCS B XOJ€ AyIUTOPHBIX M BHEAYIHTOPHBIX (CaMOCTOSITENBHBIX) 3aHATHH.
Hcnons3yst NeKIIUOHHBIA MaTepual, yaeOHHKH U ydeOHBbIC IIOCOOUS, TOMOIHUTEIBHYIO JTUTEpaTypy, HMpPOSBISLS TBOPUECKUI MOIXOM,
oOydaromuiicss TOTOBUTCS K JIAOOPaTOPHBIM 3aHATHSAM, paccMaTpuBas MX Kak IONOJIHEHHE, YIUIyOJeHHe, CHCTEeMaTH3alUI0 CBOMX
TEOPETHIECKUX 3HAHUH.

Jln1s 0CBOCHUSI TUCIUIUIMHEI CTYAEHTaMHI HEOOXO0IMMO:

1. mocemaTh JIEKIUH, HA KOTOPBIX B CKATOM M CHUCTEMHOM BHJE M3JIaraloTCsl OCHOBBI JUCIMIUIMHBL: JAIOTCA OMpENeNeHUs MOHITHUH,
TEPMHHOB, KOTOpPbIE IOJDKHBI 3HATh CTyAeHTHl. CTYJEHTy BaKHO MHOHATb, 4TO JEKIUS ecThb CBoeoOpas3Has TBopueckas (opma
CaMOCTOATEeNbHOW paboTel. Hamo meITaThCs CTATh aKTHBHBIM COYYaCTHHKOM JICKIIMH: JyMaTh, CPaBHHBATh H3BECTHOE C BHOBB
HNOTyJaeMbIMU 3HAaHMSAMH, BOHTM B JIOTUKY W3JIOKCHHS MaTepuana JIeKTOpOM, CIEIUTh 3a XOIZOM €ro MBICIEeH, 3a €ro
apryMeHTaluel, HaxoAUTh B HeW Kaxyliuecs BaM ciaabocTh. Bo BpeMs JeKIuM MOXKHO 3aJaTh JEKTOPY BOIPOC, XKENaTeIbHO B
MICBMEHHOH (hopme, 4TOOBI HE MeIIaTh M He HApYyIIaTh JIOTWKH IPOBEICHUS JEeKIHMH. Kakmas IeKuus MOJDKHA OBITH JIOTHYECKH U
BHYTPEHHE 3aBEpIICHHBIM 3TallOM HM3JIOKEHHUS MaTepuana Kypca. [Iopsmok HM3IokeHHS M 0O0BbeM H3JIaraéMoro Ha KaXJOoH JICKIHUU
MaTepuaia omnpezaensercss Pabouell mporpamMmmoil yueOHOW AMCLMIUIMHBI M MPEIYCMOTPEHHBIM B HeW paclpelesieHHeM KOJIUYeCTBa
YacoB Ha KaAyro TeMy. Kaxnas JIeKIust CTpOUTCS 110 NPHHIMILY TPUAIbl: OT OOIIEro — K YacTHOMY, a Ha €€ 3aBepIIAIONIEM 3Tare
— BO3BpalleHHE K OOIIEMy Ha YpOBHE BHOBb M3JIOKCHHOTO MaTepuana. OTo TpeOyeT HMOAYMHEHHE €¢ OMNPEICICHHOMY, CTPOTO
BBIJICPKUBAEMOMY aITrOpUTMy miu ImaHy. OueHbp BakHO COOTHecTH MaTepHai JEKIMU ¢ TeMOH MPOTpaMMBI M YCTAHOBHUTH, KAaKHE
€e BOIPOCHI HAlUIM OCBEIICHHE B IIPOCIYyIIAaHHOH jekuuu. Taroke mojie3HO oOpamarbcs M K ydeOHuKy. Jlekius u yueOHMK He
3aMEHSIIOT, a JIOMOJIHSIOT APYT IpyTa.

2. mocemath 1a0OpaTOpPHBIE 3aHATHS, K KOTOPBHIM CIEAyeT TOTOBHTHCA M aKTHBHO Ha HUX paborats. JlabopaTopHble 3aHATHA
HEOOXOJUMO IIJIAHUPOBAaTh TaK, YTOOBI TeMa JIEKIUH MpelIecTBOBala JaHHOM Teme maboparopHoro 3aHsTus. Ha mepBom
71a00paTOPHOM 3aHATHU CTYICHTHI, KPOME HMHCTPYKTa)ka I10 TEXHUKE O€30IacHOCTH, JOJDKHBI OBITh HMPEIYNpPEKICHBI O padboueM
pacnopsake 3aHATHSA, B 9aCTHOCTH O TOM, YTO MX pabodne MecTa JOJDKHBI OBITH HOATOTOBIEHHI 10 3BOHKA. JlabopaTopHOe 3aHATHE
HE0OXOIMMO HAa4YMHATh C OMpPOCca, KOTOPBIN I IPyINHsl B 15 denoBex He HOJDKEH 3aHMMaTh Oombire 15-20 muH. Bo Bpemst ompoca
JOJDKHBI OBITH OIPOLIEHBI BCE CTYAEHTHI TIPYNIBI, MO3TOMY BOIPOCHI, HpeIJiaraeMble CTYICHTaM, HOJDKHBI OBITH HACTOJBKO
KOHKPETHBI, YTOOBI TpeOOBalM KOPOTKOTO, KOHKPETHOTO OTBETa. 3aTeM IIPErojaBaTeNlb JOJDKEH O3HAKOMHTBH CTYICHTOB C
COZIEpPKAHUEM 3aHATHSA, C KOHKPETHBIMH OOBEKTaMH, KOTOPHIE OHH JOJDKHBI HM3y4nTh. Ha KakmoMm 3aHATHH, NapajuiedbHO C
nabopaTopHoil paboTol, peKOMEHIyeTcss BBLIENATh AN CTYyAEHTOB BpeMs (BO BTOPOH MOJOBHHE 3aHATUS) HA NpedbsBICHHE Ha
HPOBEPKYy paboT, Ha IPOXOXKACHHUE TEKYIIEro TECTUPOBaHMS (IIMCbMEHHOTO OTBETa Ha YXE MNpOpPadOTaHHBIC pPAaHEE TEMBI
nabopaTopHBIX 3aHATHI). CTYOCHTHI, NPONYCTHBIINE 3aHATHE, WIM HE IOATOTOBUBIIMECS K HEMy, IpHIJAIIafoTcs Ha
KOHCYIBTAIlMI0O K IpenomasaTento. JlabopaTopHoe 3aHATHE 3aKaHUYMBAECTCS IIOABEACHHEM HTOTOB: BBIBOJAMHM IO TeMe U
BBICTABJIEHHEM OLIEHOK.

3. cHCTeMaTHYeCKd 3aHUMAThCS CaMOCTOATENFHOM pabOTOMH, KOTOpas BKIIOYaeT B ce0s M3y4eHHE JOTOJHHUTENBHON MHpopManny,
MaTepuaioB Y4eOHMKOB M CTaTed W3 IEpHOAWYECKON JHTepaTyphbl, pemIeHHe 3aaad, HaMHCcaHWe [OKIaaoB, pedepaTtoB Uit
HOJTydeHHs TITyOOKHX JOTOJHUTENbHBIX 3HAaHUH. 3a1aHNA AT CAMOCTOATEIBHON pabOTHI BBIIAIOTCS MPENOaBaTeIEM.

4. moj pYKOBOACTBOM TpENOAaBaTeNsl 3aHUMATHCS HAaydHO-HCCIIEOBATENbCKOM pPabOTOH, YTO IpeAronaraeT BBICTYIUICHHS C
JOKJTaJjaM{ Ha Hay9HO-TIPAKTHYECKUX KOH(PEPEHINAX 1 ITyOIUKAIIHIO TE3MCOB U CTaTeH 10 MX pe3yIbTaTaM.




5. mpU BO3HUKAIOUIMX 3aTPYIHEHUSAX TNPH OCBOCHUHM AWUCHUIUIMHBI «XUMHUS», A HEYCHEBAIOIIUX CTYACHTOB M CTYIEHTOB, HE
MOCEINAIONINX 3aHATHS, MPOBOIATCS €XEHENCIbHbIC KOHCYIbTAIlMH, HAa KOTOPBIE MPHUINIALIAIOTCS HEYCIEBAloONIMe CTYIACHTHI, a
TaKXe CTYACHTHI, HCIIBITHIBAIONINE TOTPEOHOCTh B TIOMOIIU MPETIOaBaTeNs MPH U3YICHUH TUCITUTUTAHBI.

IIpu n3ydeHNn JUCIUILTUHEI « XUMUSD» CIIETyeT YCBOUTD:

- OO01IYyI0 XUMHIO

- Heopranuyeckyro XUMHIO

INPHJIOXKXEHHNSA




JOMNOJIHEHUS U U3BSMEHEHUS
B20 /20 y4eOHOM roay

AKTyanu3upoBaHHas pabodas mporpamMma pacCMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyromuii BeITycKatonel kadenpoi

JOINOJTHEHUS U USMEHEHUSA
B20__ /20 yueOHOM roay

AxryanusupoBaHHas pabodas mporpaMma pacCMOTpeHa U O0OpeHa Ha 3aceIaHHd
oT

3aBenyroluii Beiyckatomien kadeapoi

JONOJIHEHUSA U U3SMEHEHU S
B20__ /20__ y4eOHOM ropy

AxTyanu3upoBaHHas pabodvasi mporpamma pacCMOTPeHa W OMOOpeHa Ha 3aceIaHHd
oT

3aBemyromuii BRITyCKatomei kadeapoit

JONOJIHEHUSA U UBSMEHEHUSA
B20__ /20 y4eOHOM roay

AxryanusupoBaHHas pabodas IporpaMma pacCMOTpeHa W Oo0OpeHa Ha 3aceIaHhd
ot

3aBenyromuii Belyckatomen kadeapoi

JOHNOJIHEHHUA 1 U3BMEHEHUA
B20 __ /20___ y4eOHOM roay

AKTyanu3upoBaHHas pabodasi mporpaMMa paccCMOTpEHa M 0JI00peHa Ha 3acelaHHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

JONOJIHEHHUSA U U3SMEHEHUSA
B20_ /20 yueOHOM romy

AKTyanu3upoBaHHas pabodasi mporpaMMa paccMOTpeHa M 0JI00peHa Ha 3acelaHuu
oT

3aBenyrommuii BeITycKatomen kadeapoi

BBIITyCKAIOMme Kadeapbl, mpoTokom No

BBIITyCKAlOMme Kadeapbl, mpoTokom No

BBIITyCKatoed Kageapsl, MPOTOKos Ne

BBIITyCKatomen Kadeapbl, mpoTokom Ne

BBIITyCKatomed Kageapsl, IPOTOKoN Ne

BBIITyCKatomed Kageapsl, MPoTOKos Ne



