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[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, 0100peHHbIt YueHsiM coBeroM GI'BOY BO Uypamickuit ['AY ot 14.06.2023
I., mpotokosa Ne 17.

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 MeToamyueckoii kKomuccnu Gaxynprera Mapaapbesa H.B.

JupexTop HaydHO-TEXHHYECKO# OmbnmoTekn BukropoBa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1

o0ecreynTh CIenHaIICTOB OMPEIeICHHBIM MUHIMYMOM 3HaHUH HEOpraHMYEeCKOH, aHATTHYECKOH 1 OpraHUIEeCKOiH
XAMUH, KOTOPbIE IOMOTIIM ObI UM OCBOUTH MPOGUINPYIOIKE TUCHUILTUHEI, a B IPaKTHYECKOil paboTe, criocoO6CcTBOBAIH
Obl MOHUMAaHHIO XUMHYECKHX ACTIEKTOB MEPOIIPUSATHH, HANIPABIECHHBIX HA MOTydeHHE SKOJOTMYECKH YUCTBIX MMPOIYKTOB
TTUTAHUA.

2. MECTO JUCHUIIJIMHBI B CTPYKTYPE OOII

uxn (paznen) OITOIT: b1.B

2.1

TpebGoBaHus K NpeABAPUTEIHLHOM MOATOTOBKE 00y4a0IIErocs:

2.2

JMCUMIINHBI M IPAKTHKH, JUISI KOTOPHIX OCBOEHHE JAHHOI JUCHUNIMHBI (MOYJIs]) HEOOXOAUMO KAK
npeauIecTBYIIIee:

2.2.1

Wudopmarnka

222

OCHOBBI HpOSKTHOﬁ ACATCIIBHOCTH

223

IlouBoBeneHuE U HWHXXCHEPHas reoJIorus

224

VyeOHas NpakTHKa, HAy4HO-HCCIIeI0BaTENbCKast paboTa (IIOIydCHIE IEPBUYHBIX HABBIKOB HAYIHO-HUCCIISI0BATEIbCKOM
paboTHI)

225

Vuebnas IIpaKTUKa, O3HAKOMUTEIIbHA ITPAKTHUKaA

2.2.6

duzuka

227

ABTOMaTI/ISI/IpOBaHHLIG CHUCTCMBbI MPOCKTUPOBAHHS B BGMHGyCTpOﬁCTBC

228

HudopmannoHHbIe TEXHOJIOTHH B 3eMIICYCTPOHCTBE

229

MaTCpI/IaJ'IOBGZ[CHI/Ie

2.2.10

DKOHOMHKA

2.2.11

HmxeHepHOE 00YCTPONCTBO TEPPUTOPUH

2.2.12

WHocTpaHHbIH sI3bIK (MTPOGUITBHBIIH)

2.2.13

JlanmmradroBenenue

2.2.14

OCHOBBI 3eMJIEyCTPOHCTBA

2.2.15

OCHOBBI KaZlacTpa HeIBKUMOCTH

2.2.16

OCHOBBI HayYHBIX UCCIIEIOBAHUH B 3eMIICYCTPONUCTBE

2.2.17

(OCHOBEI TEXHOJIOTHH CETbCKOX035HCTBEHHOIO IIpOn3BOACTBA

2.2.18

[IpuknanHas maTemaTuka

2.2.19

IIpuknanHele IporpaMMbl B 3eMIIEYCTPOUCTBE U KaJaCTPE HEIBUKUMOCTH

2.2.20

ITpou3BoACTBEHHAS NIPAKTHUKA, HAYTHO-HICCIE0BAaTEIbCKas padoTa

2.2.21

Y4eOHast MpaKTHKa, TEXHOIOTHIECKas MPAKTHKa

2.2.22

3eMJIey0TpOI/ITeJ'H:HOG IPOCKTUPOBAHUEC

2.2.23

Kaprorpadus

2.2.24

[IpaBuna qOPOKHOTO IBUKECHUS

2.2.25

HpI/IKJ'IaI[Haﬂ reoac3us

2.2.26

VYipapJieHHE IPOSKTaMH B 3eMJICYCTPOWCTBE

2.2.27

DKOJIOTHYECKHI MOHUTOPHUHT

2.2.28

DKOHOMHKA U OpraHu3anus CEIIbCKOXO03SIICTBEHHOTO IMpOU3BOACTBA

2.2.29

OCHOBEI IpagoCTpOUTEIIBCTBA U INIAHUPOBKA HACCIICHHBIX MECT

2.2.30

[Tpou3BOACTBEHHAS IPAKTHKA, TEXHOJOTMUYECKAs IPAKTHKA

2231

doTorpaMmeTpus U IUCTAaHIIMOHHOE 30HIUPOBaHUE

2.2.32

HJIaHI/IpOBaHI/Ie HCII0JIb30BaHUA 3€MCJIb

2233

IMTpaBo (3emenbHOE)

2.2.34

[IpaBoBOE oOeceueHme 3eMIeYCTPOICTBA 1 KaJacTpoOB

2.2.35

IIpousBoacTBEHHAs IPAKTHUKA, IPOECKTHAS IPAKTUKA

2.2.36

[Icuxonorus u ncaaroruka

2.2.37

ABTOMaTI/ISI/IpOBaHHHe CHUCTEMBI KaaCcTpa HEABUKUMOCTU

2.2.38

I'eorpadmaeckne n 3eMenbHO-NHGOPMAITIOHHBIE CHCTEMBI

2.2.39

HpOI/I?:BOI[CTBCHHaS[ IMpaKTUKa, NpCAAUIUIOMHAs IPpaKTHKa

2.2.40

PernonansHOE 3eMII€yCTPOICTBO

2241

Y4acTkoBOE€ 3eMJICyCTPOIICTBO

2.2.42

DOKOHOMHKA 3eMJICYCTPOHCTBA




2.2.43 | OcHOBBI IPUPOAOTIOIB30BAHUS

2.2.44 | CagoBOACTBO U JIECOBOJICTBO

2.2.45 | Dxonorus 3€MJIIENOIbL30BaAHUS

3. KOMIETEHLAY OBYYAIOLETOCSI, POPMUPYEMBIE B PE3YJIBTATE OCBOEHMS JUCIUIIINHBI
(MOJY.JIST)

VYK-1. Criocoben OCYHICCTBJIATH IIOUCK, KpI/ITPI‘IeCKPII;’I aHaJIu3 U CHHTE3 I/IH(I)OpMaI_II/II/I, MPUMCHSATDb CHUCTEMHBIN TTOAXO JJIs
peuICHNA MOCTAaBJICHHBIX 3a1a4

VK-1.1 3HaeT: METOUKH TTOHCKa, cOopa n 00pabOTKH HHPOPMAIIMH, METO]] CHCTEMHOTO aHaJIH3a

VK-1.2 YMeeT: IpUMEHATh METOIUKH TIOHCKa, cOopa, 00paboTKH HH(POPMAIHH, CHCTEMHBIH MOJX0 JJIS PEIICHHS TIOCTAaBICHHBIX
3a7ad ¥ OCYIIECTBISATh KPUTHUECKUH aHAIM3 M CHHTE3 HH(OpMann, IOIyIeHHON 13 aKTYalbHBIX POCCHHCKUX U 3apyOeKHBIX
HCTOYHHKOB

VK-1.3 MmeeT HaBBIKH: TOUCKA, cOOpa U 00pabOTKH, KPUTUUECKOTO aHaJN3a U CHHTEe3a UH(OPMAIINH, ISl PELICHUS
MOCTaBJICHHBIX 3a]a4

[TK-2. CriocobeH npoBOANTE NPHUPOJHO-CENBCKOXO3SHCTBEHHOE PaifOHUPOBaHUE 3eMelIb M 30HUPOBaHUE TEPPUTOPHI 0OBEKTOB
3eMJIEyCTPONCTBA

[IK-2.1 3naer: HOPMATHBHBIC ITPABOBBIC aKThbI, IIPOU3BOACTBECHHO-0TPACICBbIC HOPMAaTHBHBIC JOKYMCHTBI, HOPMaTUBHO-
TCXHUYCCKUEC JOKYMCHTALlNU B 00J1aCTH BBIITOJTHEHUS CIICHMAJIbHBIX paflOHPIpOBaHPIfI 1 30HUPOBaHUA TeppI/ITOpI/Iﬁ

TTK-2.2 YMeeT: ocylIecTBISATh MIOUCK, CHCTEMATH3AIHNIO, aHAIN3, 00pa0OTKy M XpaHeHHe MH)OPMAIUK U3 Pa3TUIHBIX HCTOUHUKOB
u 0a3 JaHHBIX; IPEACTABIATH HH(POPMAIHIO B TpeOyeMoM (opMmaTe ¢ HCHOIb30BaHUEM HH(OPMAIIHOHHBIX, KOMITBIOTEPHBIX U
CETEBBIX TEXHOJIOTHI

[TK-2.3 MimeeT npakTUYECKHI ONBIT: UCTIOJIb30BAHUS MAaTEPUAIIOB CIEIMAILHBIX PAHOHUPOBAHKIA U 30HUPOBAHUN TEPPUTOPHIA,
OCHOBAHHBIX Ha Y4eTe MPUPOTHBIX, FeorpapuIecKrX, SKOJIOTHUECKHX, IKOHOMUIECKHIX, COMUATBHBIX, aTPOX03SHCTBEHHBIX,
aJIMUHUCTPATUBHO-TEPPUTOPHATBHBIX, TPAAOCTPOUTENBHBIX H 0COOBIX (PEKUMHBIX) YCIOBUH U (AKTOPOB; COCTABICHUS
30HUPOBAHME TEPPUTOPUN OOBEKTOB 3eMIICYCTPOMCTBA

TIK-3. CnocoGen pa3paboTaTh NpeAoKeHUs 0 IIAHUPOBAHUIO PALIMOHATBFHOTO HCIOIB30BAHUS 3€MENb U UX OXpaHe

I1K-3.1 3naer: HOPMATHBHBIC ITPABOBBIC aKThI, IIPOU3BOACTBCHHO-0TPACICBBIC HOPMATHBHBIC JOKYMCHTBI, HOPMAaTUBHO-
TEXHUYCCKYIO JOKYMCHTAIIUIO 110 pAllMOHAIBHOMY UCIIOJIB30BAHUIO 3€EMEJIb U UX OXPaHE

[IK-3.2 YMeer: opraHu30BbIBaTh PALHOHAIBHOE UCIIOIB30BaHNE 3eMETBHBIX PECYPCOB

[1K-3.3 MmeeT npakTU9IeCcKuii OIBIT: Pa3pabOTKH MEPONPHUSITUH MO INTAHUPOBAHUIO M OPTaHU3AIMH PAIIMOHAIBHOTO UCIIOJIB30BAHUS
3eMellb U UX OXPaHbL

B pesysbTaTe 0CBOCHHS AMCUHUILIMHBI 00yYAI0LIUIICS 10/KEH

3.1 | 3nars:

3.1.1 | ocHOBHBIE MOJIOKEHNS TECOPHU CTPOCHHS aTOMa (Spa U COCTOSHUS JIEKTPOHOB), POPMYITHPOBKY ITEPHOINIECKOTO
3aKOHa

3.1.2 | HO0XKEHUs TEOPUH XUMUUYECKOH CBSI3U, BUJIBI M MEXaHU3MEBI €€ 00pa3oBaHUs

3.1.3 | kraccnpukanuio 1 o0IIHe XHMUYECKHE CBOHCTBA OCHOBHBIX KJIACCOB HEOPTAaHWIECKHUX COCTIHCHUH

3.1.4 | crtocoObI BBIpakeHHsI COCTaBa PaCTBOPOB

3.1.5 | monoxeHus TCOpUHU SHCKTpOHHTquCKOﬁ JAUCCOLMalluU DJICKTPOJIMTOB U THAPOJIN3a conen

3.1.6 | OCHOBHBIE TOJOKEHUS TEOPUH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEaKInit

3.2 | YmeTh:

3.2.1 | ortuceIBaTH CTPOCHUC aTOMOB 2JICMCHTOB U OOBICHATH NEPUOANIHOCTD UBMCHCHUSA UX CBOICTB

322 OIIpEACIATH BUIBI CBsI3el U OOBSICHSATH MMPOCTPAHCTBEHHOC CTPOCHHUE BCIICCTB

3.2.3 | coCTaBIATh XUMHUYECKUE YpaBHECHH, OIIKUCBIBAIOIINEC CBOMCTBa OKCHUI0B, KUCJIOT, OCHOBaHHﬁ, cojen

3.2.4 | BBIYUCIIATH COCTaB U KOJUYECTBA WHAUBUAYAJIbHBIX BEIIECTB B paCTBOPAX

3.2.5 | coCTaBIATH MOJIEKYISIPHO-UOHHBIEC YPABHEHUS TUCCOLMALIUY U TUAPOJIN3A U ONIPEIEIATh PEAKLIUIO CPEAbL

3.2.6 | COCTaBNATH ypaBHEHHS, PACCTABIATh KOd()HUIIHEHTHI, ONPEAETSITh OKHCIUTENh K BOCCTAHOBUTEIH

3.2.7 | xapakTepH30BaTh CBOWCTBA M HAXOANUTH KOJMYECTBEHHbIE XapaKTEPUCTHKH BEIIECTB M X BOJHBIX pacTBOpoB (pH,
pPacTBOPUMOCTB)

3.3 | UMeTh HaBBIKM M (MJ1H) ONBIT JeSITETbHOCTHU:

3.3.1 | B mcnonp30BaHMH (DyHIAMEHTANBHBIX TOHATHH W 3aKOHOB B PENICHHIH IPAKTHYECKUX 3a/1a4 U YIIPAKHEHHI B
11a00paToOpHOIl U MpaKkTHUEcKOH paboTe

3.3.2 | B IpUMEHEHUU METOJIOB U CPEJICTB XUMHUUECKUX UCCIEJOBAHUN

3.3.3 | camocTosTenbHOM paboTHI B cepe MPOBEACHUS HAYIHBIX UCCICTOBAHUI

3.3.4 | B mpoBeZicHUH J1a00paTOPHBIX AaHATM30B

3.3.5 | B ananm3e yueOHOM, HAyIHOM JINTEPATYPHI C MPHUMEHEHHEM HH()OPMaMOHHO-KOMMYHHKAIIMOHHBIX TEXHOIOTHHA




4. CTPYKTYPA U COAEPJKAHHUE ANCLHUILIAHBI (MOLY.JIST)

HaumeHoBaHue pa3/iesioB u TeM /BU] Cemectp / | YacoB | Komneren- | Jluteparypa | Unrte | Ilpak. | IIlpumeuanue
3aHATHS/ Kypc 107071 pakT. | moar.
Pa3nes 1. OcHOBHBIE OHATHSA M 32aKOHBI
XMMUH
Tema 1.1 OcHoBHBIE TOHATHUS XUMUH /JIek/ 1 2 YK-1.1 VK- JI1.1 0 0
1.2 VK-1.3 JI1.2J12.1
IK-2.1 TIK- 2.2
2.21T1IK-2.3 | D1 2233 24
TIK-3.1 IIK-
3.2 TIK-3.3
Tema 1.1 OcHoBHBIE IOHATHS XUMuH /J1a6/ 1 2 YK-1.1 VK- JI1.1 0 0
1.2 YK-1.3 JI1.2712.1
TIK-2.1 IIK- 2.2
221T1IK-2.3 | D132 33 54
TK-3.1 IIK-
3.2TIK-3.3
Tema 1.1 OcHoBHBIe nOHTHS XUMUHU /Cp/ 1 2 YK-1.1 VK- JI1.1 0 0 Omnpoc,
1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
T1K-2.1 TIK- JI2.2 3aJaHuH
2.21T1IK-2.3 | D1 2233 24
TIK-3.1 IIK-
3.2 TIK-3.3
Tema 1.2. OcHOBHBIC 3aKOHBI XUMUH /JIek/ 1 2 YK-1.1 VK- JI1.1 0 0
1.2 YK-1.3 JI1.2712.1
TIK-2.1 IIK- 2.2
221TIK-2.3 | 913233 54
TK-3.1 IIK-
3.2TIK-3.3
Tema 1.2. OcHOBHBIE 3aKOHBI XUMUH /J1a0/ 1 2 YK-1.1 VK- JI1.1 0 0
1.2 VK-1.3 JI1.2J12.1
TK-2.1 IIK- 2.2
2.21T1IK-2.3 | D1 2233 24
TIK-3.1 IIK-
3.2 TIK-3.3
Tema 1.2. OcHOBHBIC 3aKOHBI XUMHUH /Cp/ 1 2 YK-1.1 VK- JI1.1 0 0 Omnpoc,
1.2 VK-1.3 JI1.2712.1 IIPOBEPKa
TIK-2.1 TIK- J12.2 3aaHuN
221TIK-2.3 | D132 33 54
TK-3.1 IIK-
3.2TIK-3.3
Paznen 2. CTpoeHue aToma u
TePHOIUYECKHUIT 3aKOH
Tema 2.1. DneKTpoOHHOE CTPOCHHE 1 2 YK-1.1 VK- JI1.1 0 0
atoma /Jlex/ 1.2 YK-1.3 JI1.2712.1
IIK-2.1 IIK- 2.2
2.21IK-2.3 | D122 33 54
TK-3.1 IIK-
3.2TIK-3.3
Tema 2.1. DIeKTPOHHOE CTPOCHUE 1 2 VYK-1.1 VK- JI1.1 0 0 Omnpoc,
atoma /Cp/ 1.2 VK-1.3 JI1.2J12.1 MpoBepKa
TIK-2.1 TIK- J2.2 3agaHui
2.2T1IK-2.3 | D1 2233 24
TIK-3.1 IIK-
3.21IK-3.3
Tema 2.2. Ilepuoguueckuii 3aK0H U 1 2 YK-1.1 VK- JI1.1 2 0 Jlexmus Oecena
MIEPUONYECKAS] CHCTEMA XUMUYECKUX 1.2 VK-1.3 JI1.2J12.1 HIH «IUAAJIO0T C
snementoB .M. MenneneeBa /JIex/ TIK-2.1 TIK- J12.2 ayIuTOpHen»
2.21IK-2.3 | D122 33 54
TK-3.1 IIK-

3.21TIK-3.3




Tema 2.2. Ilepuoguueckuii 3aK0H U VYK-1.1 VK- J1.1 Ompoc,
MEPUONYECKAsi CHCTEMa XUMHUYECKUX 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
anementoB JI.11. Menneneena /Cp/ TK-2.1 IIK- 2.2 3aaHul
22T1IK-2.3 | 313233 54
IIK-3.1 IIK-
3.2TIK-3.3
Paznes 3. Xumuyeckasi CBSI3b U CTPYKTYypa
MOJIEKY.JT
Tema 3.1. Tumbr xumuueckux cBsizeit /JIex/ VYK-1.1 VK- JI1.1
1.2 YK-1.3 JI1.2J12.1
ITK-2.1 IIK- 2.2
221IK-2.3 | 31323354
IIK-3.1 K-
3.2TIK-3.3
Tema 3.1. Tumsl xumuueckux cBsizeit /Cp/ YK-1.1 VK- JIT.1 Ormpoc,
1.2 VK-1.3 JI1.2J12.1 IIpOBEpKa
TIK-2.1 TIK- J2.2 3aJJaHuH
221IK-2.3 | 313233 54
IK-3.1 TIK-
3.2TIK-3.3
Tema 3.2. I'uOpuau3anus aTOMHBIX VYK-1.1 VK- J1.1 Ompoc,
opbuTaneii. 6- u n-cesizu /Cp/ 1.2 VK-1.3 JI1.2J12.1 IIpOBEpKa
ITK-2.1 TIK- J2.2 3aJaHuf
22T1IK-2.3 | 51323354
IIK-3.1 K-
3.2TIK-3.3
Paznen 4. OcHOBHBIE 3aKOHOMEPHOCTH
NMPOTEKAHUS XUMHUYECKUX peaKkiuii
Tema 4.1. Tennoere 3¢ (eKTHI peaknuii. YK-1.1 VK- J1.1 Omnpoc,
Ourtansnus /Cp/ 1.2 VK-1.3 JI1.2J12.1 MpoBepKa
T1IK-2.1 TIK- J12.2 3aJJaHHH,
2.2T1IK-23 | 31223354 3aluTa
IIK-3.1 IIK- 1a00paTOPHBIX
3.21IK-3.3 pabot
Tema 4.2. CKOpOCTh XUMHUYECKUX YK-1.1 VK- JIT.1 JlabopaTopHoe
peakuuii /J1a6/ 1.2 YK-1.3 JI1.2J12.1 3aHATHE.
IK-2.1 IIK- 2.2 Pabora B
2.2T1IK-2.3 | 519233 54 MaJIbIX
ITK-3.1 TIK- rpymnmnax.
3.2TIK-3.3
Tema 4.2. CKkOpOCTb XUMUYECKUX YK-1.1 VK- J1.1 Omnpoc,
peaxkuit /Cp/ 1.2 VK-13 JI1.2J12.1 IIPOBEPKa
TIK-2.1 TIK- J12.2 3aJJaHHH,
2.2T1IK-23 | 31223354 3aluTa
IIK-3.1 IIK- 1ab0paTOPHBIX
3.21IK-3.3 pabot
Tema 4.3. XuMuueckoe paBHOBECHE. YK-1.1 VK- JIT.1 JlabopaTopHoe
IMpunnun Jle Hlatense /J1a6/ 1.2 YK-1.3 JI1.2J12.1 3aHATHE.
IK-2.1 IIK- 2.2 Pabora B
2.2T1IK-2.3 | 519233 54 MaJIbIX
ITK-3.1 TIK- rpymnmnax.
3.2TIK-3.3
Tema 4.3. XuMuyeckoe paBHOBECHE. YK-1.1 VK- JI1.1 Ormpoc,
Ipunnun Jle atense /Cp/ 1.2 YK-1.3 JI1.2712.1 IIpOBEpKa
TIK-2.1 T1K- J2.2 3aJlaHuH,
2.2T1IK-23 | 31223354 3amuTa
IIK-3.1 IIK- 1a00paTOPHBIX
3.21IK-3.3 pabot

Paznen 5. ®usuko-xummnyeckas Teopus
PacTBOPOB 3J1E€KTPOJIUTOB U
HE3JIEKTPOJIUTOB




Tema 5.1. Mexanusm o6pa3oBaHus VYK-1.1 VK- J1.1
pacTBOPOB M UX Kiaccuukaius. MaeanbHbie 1.2 VK-1.3 JI1.2J12.1
U pealibHble pacTBOphL. PacTBOpeHHe Kak TIK-2.1 IIK- J2.2
(u3uKo-xuMHdIecKui mporecc /JIex/ 22T1IK-2.3 | 313233 54
IIK-3.1 IIK-
3.21IK-3.3
Tema 5.1. Mexann3m oOpa3oBaHus YK-1.1 VK- JI1.1 Omnpoc,
pacTBOpoB H UX Kinaccupukanys. MaeansHsre 1.2 VYK-1.3 JI1.2J12.1 NpOBEPKA
U pealibHble pacTBOpHL. PacTBopeHHe Kak IIK-2.1 IIK- 2.2 3aJaHUH,
¢usmnko-xummdeckuit mpouecc /Cp/ 221IK-2.3 | 313233 54 3ammTa
TIK-3.1 I1IK- nmabopaTopHBIX
3.2TIK-3.3 pabort
Tema 5.2. 3aBUCHMOCTB PaCTBOPUMOCTH YK-1.1 VK- J1.1
Pa3IUYHBIX BEIIECTB OT MPUPOIBI 1.2 VK-1.3 JI1.2J12.1
pacTBOPUTEIS, TEMIIEPATYPHI U TIK-2.1 TIK- J12.2
nasaenns /Jlex/ 221IK-2.3 | D192 33 54
TIK-3.1 IIK-
3.21IK-3.3
Tema 5.2. 3aBUCHUMOCTb PaCTBOPUMOCTH YK-1.1 VK- JI1.1 Omnpoc,
PAa3JIMYHBIX BEUIECTB OT MPUPOIBI 1.2 VYK-1.3 JI1.2J12.1 NpOBEPKA
pacTBOpUTENS, TEMIIEPATYPHI U IIK-2.1 IIK- 2.2 3aJaHUH,
nasienwst /Cp/ 22TIK-2.3 | D1 95223354 3alATa
TIK-3.1 I1IK- nabopaTopHBIX
3.2TIK-3.3 pabort
Tema 5.3. CHocoObI BeIpaxeHHs VYK-1.1 VK- J1.1
KOHIICHTPAIH PacTBOPOB /JIek/ 1.2 VK-1.3 JI1.2J12.1
[IK-2.1 IK- 2.2
221IK-2.3 | 31323354
TIK-3.1 I1K-
3.21IK-3.3
Tema 5.3. CiocoObI BEIpaKEHHS YK-1.1 VK- JI1.1 Omnpoc,
KOHIICHTpaImu pactBopos /Cp/ 1.2 VK-1.3 JI1.2712.1 IIpOBEpKa
TIK-2.1 TIK- J12.2 3aaHHH,
221IK-2.3 | 515253 54 3aluTa
IIK-3.1 IIK- nabopaTopHBIX
3.2TIK-3.3 pabor
Tema 5.4. DIEKTPONUTH U VYK-1.1 VK- JI1.1
3JIEKTPOJIUTHYECKAsT aucconuarus /J1a6/ 1.2 VK-1.3 JI1.2J12.1
[IK-2.1 IIK- 2.2
22T1IK-2.3 | 313233 54
TIK-3.1 I1K-
3.21IK-3.3
Tema 5.4. DneKTpONUTH U YK-1.1 VK- JI1.1 Omnpoc,
ANIEKTpoNuTHIecKas aucconnanys /Cp/ 1.2 VK-1.3 JI1.2712.1 IIpOBEpKa
TIK-2.1 TIK- J12.2 3aaHHH,
221IK-2.3 | 515253 54 3aluTa
IIK-3.1 IIK- nabopaTopHBIX
3.2TIK-3.3 pabort
Tema 5.5. MoHHOE npou3BeicHNE BOIBI. VK-1.1 VK- JI1.1
Bonopoansiii mokazarens. [Tonstue 06 1.2 VK-1.3 JI1.2J12.1
uHIUKaTopax /J1ab/ [IK-2.1 IIK- 2.2
221IK-2.3 | 313233 54
TIK-3.1 IIK-
3.21IK-3.3
Tema 5.5. oHHOE IpOU3BENEHUE BOABI. YK-1.1 VK- JI1.1 Omnpoc,
Bonopoanetii mokxazatens. [lonstue 00 1.2 VK-1.3 JI1.2J12.1 NIpOBEPKA
unaukatopax /Cp/ TIK-2.1 TIK- J12.2 3aJaHHH,
221IK-2.3 | 515253 54 3aluTa
IIK-3.1 IIK- nabopaTopHBIX
3.2TIK-3.3 pabor
Tema 5.6. 'uaponus coneii /J1a6/ VK-1.1 VK- JI1.1
1.2 VK-1.3 JI1.2J12.1
[IK-2.1 IIK- 2.2
22T1IK-2.3 | 313233 54
TIK-3.1 IIK-

3.2TIK-3.3




Tema 5.6. 'maponus coneit /Cp/ VYK-1.1 VK- J1.1 Ompoc,
1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
T1K-2.1 TIK- J12.2 3aJIJaHuH,
2.2T1IK-2.3 | D1 2233 24 3aIuTa
IIK-3.1 IIK- 1a60PaTOPHBIX
3.21IK-3.3 pabot
Paznen 6. KomniekcHble coefuHeHHs
Tema 6.1. HoMeHKIIaTypa U Ki1acCHPHUKAUS YK-1.1 VK- JIT.1 Ormpoc,
KOMIUIEKCHBIX COeIMHEeHUH. Baxkneiinme 1.2 VK-1.3 JI1.2J12.1 MpOBEPKa
TUTIBI KOMIUTEKCHBIX coenuHenuii /Cp/ TIK-2.1 TIK- J12.2 3aJIaHuH,
221IK-2.3 | 515253 54 3aluTa
TIK-3.1 T1IK- 1a060paTOPHBIX
3.2TIK-3.3 pabort
Tema 6.2. XuMu4deckas CBsI3b B VK-1.1 VK- JI1.1 Omnpoc,
KOMILIEKCHBIX COCIMHEHMIX. Jlpcconpanms 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
KOMILJICKCOB B BOJHBIX pactBopax /Cp/ IK-2.1 TIK- J12.2 3a/IaHUH,
221TIK-2.3 | D1 2233 254 3aImra
IIK-3.1 IIK- 1a60PaTOPHBIX
3.21IK-3.3 pabot
Paznen 7. OxkucauTe1bHO-
BOCCTAHOBHTEJIbHBIE PeaKIHH.
DJIEKTPOXHMMHUYECKHE NPOLECCHI
Tema 7.1. CymHOCTb BOCCTAHOBIICHHUS — VK-1.1 VK- JI1.1 Jlexuus Oecena
okuciieHus. Boccranosurenn u 1.2 VK-1.3 JI1.2J12.1 WIIH «IUAJIOT C
oxuciureny /Jlex/ [IK-2.1 K- 2.2 ayIUTOpHEH»
2.2 TIK-2.3
TIK-3.1 IIK-
3.2 TIK-3.3
Tema 7.1. CymHoCTh BOCCTAHOBIICHUS — YK-1.1 VK- JI1.1
okuciieHus. Boccranosurenu u 1.2 VK-1.3 JI1.2J12.1
okucnutenu /J1a6/ IIK-2.1 IIK- 2.2
2.21IK-2.3
TK-3.1 IIK-
3.2TIK-3.3
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/ TK-2.1 IIK- J2.2 3aJIaHWH,
2.2T1IK-2.3 | D1 2233 24 3aIuTa
TIK-3.1 IIK- 1a60PaTOPHBIX
3.2 TIK-3.3 pabot
Tema 7.2. MeTo1bl COCTABICHUSI YypaBHEHUI VYK-1.1 VK- JI1.1 Jlexmus Oecena
OKHCIUTEIIFHO-BOCCTAHOBUTEIILHBIX 1.2 VK-1.3 JI1.2J12.1 TN «IUAJIO0T C
peakuuii. Bnusinue cpenpl Ha XapaxkTep TIK-2.1 IIK- 2.2 ayIuTOpHen»
MpOTeKaHus peakimii /JIex/ 2.2 TIK-2.3
IK-3.1 IIK-
3.2TIK-3.3
Tema 7.2. MeTopI COCTaBIEHUS YypaBHEHUH YK-1.1 VK- J1.1 Omnpoc,
OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX 1.2 VK-1.3 JI1.2J12.1 MpOBEpKa
peakuuii. BiusiHue cpenibl Ha XapaxkTep IIK-2.1 IIK- J12.2 3a/laHUH,
npoTekanus peakuii /Cp/ 2.2T1IK-2.3 | D1 2233 24 3amuTa
TIK-3.1 T1K- J1a00paTOPHBIX
3.2TIK-3.3 pabor
Tema 7.3. DnexTponnu3 pacTBOPOB U YK-1.1 VK- JI1.1
paciiaBoB dIEKTPOIUTOB /J1ab/ 1.2 VK-1.3 JI1.2J12.1
TIK-2.1 IIK- 2.2
2.21IK-2.3
TK-3.1 IIK-
3.2TIK-3.3
Tema 7.3. DnekTponu3 pacTBOPOB U YK-1.1 VK- J1.1 Omnpoc,
pacIIaBoB AEKTPoJUTOB /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
T1K-2.1 TIK- J12.2 3aJIaHuH,
2.2T1IK-2.3 | D1 2233 24 3aIuTa
TIK-3.1 T1K- J1a00paTOPHBIX
3.2TIK-3.3 pabor




Tema 7.4. T'anbBaHUUECKUIT JIIEMEHT. 1 2 VYK-1.1 VK- J1.1 0 0 Ompoc,
DnekTpoaHble noTeHIansl. Kopposus u 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
3amuTa Metaios /Cp/ TK-2.1 IIK- 2.2 3aIaHWH,
2.2T1IK-2.3 | D1 2233 24 3aIuTa
IIK-3.1 IIK- 1a60PaTOPHBIX
3.21IK-3.3 pabot
Paznen 8. Heopranuueckas xumus.
BaxHeiimue Kaaccbl HEOPraHUYECKHX
coeIMHEeHMI
Tema 8.1. Knaccudukanus 1 HoMeHKIaTypa 1 3 YK-1.1 VK- JI1.1 0 0 Omnpoc,
MPOCTHIX U CIIOXKHBIX BemecTB /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
T1K-2.1 TIK- JI12.2 3aJaHuN
2.21T1IK-2.3 | D1 2233 24
IK-3.1 IIK-
3.2TIK-3.3
Tema 8.2. Kimaccudukamnms 1 HOMEHKIaTypa 1 3 YK-1.1 VK- JI1.1 0 0 Omnpoc,
okcuJoB. IlonyueHue u cBoicTBa 1.2 VK-1.3 JI1.2J12.1 IIPOBEpPKa
coJieobpasyronux okcuaos /Cp/ T1IK-2.1 TIK- J12.2 3aJaHuNi
221TIK-2.3 | 913233 54
IK-3.1 IIK-
3.2 TIK-3.3
Tema 8.3. OcHoBaHMS (TUIPOKCHIBI 1 2 VK-1.1 VK- JI1.1 0 0 Omnpoc,
MmetamioB) /Cp/ 1.2 VK-1.3 JI1.2712.1 MpoBepKa
T1K-2.1 TIK- JI12.2 3aJaHuHN
2.21T1IK-2.3 | D1 2233 24
IK-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 IIPOBEpPKa
T1IK-2.1 TIK- J12.2 3aJaHuN
221TIK-2.3 | D132 33 54
TK-3.1 IIK-
3.2 TIK-3.3
Tema 8.5. Conu /Cp/ 1 2 VYK-1.1 VK- JI1.1 0 0 Ompoc,
1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
TIK-2.1 TIK- J12.2 3aaHui
2.21T1IK-2.3 | D1 2233 24
[K-3.1 IIK-
3.2TIK-3.3
Paznen 9. 3auer ¢ oneHkoi
3ayer ¢ onenkoii /3auéTCON/ 1 0 VYK-1.1 VK- JI1.1 0 0
1.2 VK-1.3 JI1.2712.1
IIK-2.1 IIK- 2.2
221IK-23 | 313233 54
IK-3.1 IIK-
3.2 TIK-3.3

5. ®OH/JI OHEHOYHbIX CPEJCTB

5.1. IlpumepHbIii nepeyeHb BOMPOCOB K 3a4€Ty

1. Ipenmer u 3amaun XUMHUH. SIBIICHUS QU3NYECKHE M XUMUYECKHE. MecTo XUMUHU CPEeIH €CTCCTBEHHBIX HAayK. XUMHS U
HKOJIOTHAL.

2. OCHOBBI aTOMHO-MOJIEKYIApHOH Teopuu. [loHATHE aToMa, 31eMeHTa, BemecTBa. OTHOCUTENbHAs aTOMHAS U
OTHOCHTEIIbHASI MOJICKYJISIPHASI MACCHI.

3. Mob - equHUIA KOJIWYecTBa BemecTBa. MoJsipHas Macca.

4. 3aKOHBI CTEXHOMETPHUH: 3aKOH COXPAaHEHHUS MAacCHI BEIIECTBA, 3aKOH MOCTOSHCTBA cocTaBa. OTHOCHTENBHAS TIOTHOCTH
rasa.

5. Crpoenne aroma. AtomHOE siapo. M3oTonbl. CTaOmiIbHBIE U HECTAOWIBHBIC SApa.

6. JIBoiicTBeHHas: IpUpoia dekTpoHa. CTpoeHHe 3EKTPOHHBIX 000JI049eKk aToMOB. KBaHTOBEIE 4rcia. ATOMHbBIE
opbuTanu. DIeKTPOHHbIE KOH(PUTYPaLIUK aTOMOB B OCHOBHOM U BO30Y)KICHHOM COCTOSIHUSIX.

7. Otkpoitre [I. M. MeHneneeBsIM epUOJMYECKOT0 3aKOHA U CO3JaHUC MEPHOANICCKON CHCTEMBI XUMHUYECKHAX
anemeHToB. CoBpeMeHHast (OPMYNUPOBKA EPHOTUYESCKOTO 3aKOHA.

8. CrpoeHNe epHoIMIecKOd CHCTEMBI: OOJIBIINE W Majble TIEPHOJBI, TPYIIIBI U MTOATPYIIIIHL.

9. 3aBHCHUMOCTH CBOICTB 3JIEMEHTOB M 00pa3yeMbIX UMH COCTHHCHHIH OT MOJOXKCHHUS DJIEMEHTa B MEPUOAUICCKON cHUCTeMe.
10. Bupbr xuMudeckoil cBs3u: KOBaJlieHTHas (TOJISIpHAs M HEMOJISIPHAs), HOHHAs, METaJUTHUEecKasi, BOJIOPOIHAS.

11. MexaHn3MBI 00pa30BaHUS KOBAJICHTHON CBSI3M: OOMEHHBIN M JOHOPHO-aKIENTOPHBIN. DHEPTUs CBA3H.




12. OIeKTpOOTPHLATENBHOCT. [I0MAPHOCTD CBA3M, MHIYKTUBHBIA 3(D(DeEKT.

13. Kpatnsie cBs3u. Monens rubpuamzannu opouraneid. CBsi3b 3J€KTPOHHON CTPYKTYPhI MOJIEKYN C MX T€OMETPUYECKUM
CTpOeHHEM (Ha IIpUMepe COSTMHEHH 3IIEMEHTOB 2-T0 Ieproaa). JermoKkanu3aris 3IeKTPOHOB B CONPSDKEHHBIX CHCTEMaX,
ME30MEpPHBIN YPPEKT.

14. BanentHocTh U crenenb okucieHus. CTpykrypuble Gopmysibl. M3omepus. Buasl uomepuu, CTpykTypHast U
HNpPOCTPaHCTBEHHAs H30MEPHS.

15. ArperaTHbIe COCTOSHHS BEIIECTB M MEPEXOJbI MEXIy HHMHU B 3aBHCHMOCTH OT TEMIIEPaTypsl W JMaBieHUs. [a3sl.
T'azoBble 3akoHBI. YpaBHeHHEe MeHeneeBa - Knanelipona. 3akoH ABoragpo, MOJISIpHBI 00beM.

16. Kunkoctu. Acconmanys MONEKyI B SKHIKOCTAX. TBepasle Tema. OCHOBHBIE THIbI KPUCTAIUIMYECKUX PELIETOK:
KyOMdJecKne 1 reKcaroHaJIbHEIE.

17. Knaccuduxarust XUMIUECKIX PeakIuii: peaKiul COSIUHEHHs, Pa3JIOKEeHNUs, 3aMeIIeHNs, OOMeHa.

18. OKUCITUTETbHO-BOCCTAHOBUTENBHBIE peakuuu. OnpeneneHiue cTeXMOMETPHYECKUX KOA(PPUINEHTOB B ypaBHEHHAX
OKHCIIUTENBHO-BOCCTAHOBUTENBHBIX PEAKIIH.

19. Psan ctannapTHBIX 3JIEKTPOIHBIX MTOTEHIUAJIOB.

20. Temnossle 3¢dexTsl xumudecknx peaknuil. TepMoxumuueckue ypaBHeHus. Temnora (3HTaIbIUs) 0Opa3oBaHUSA
XUMUYECKHX coequHeHuil. 3akoH ['ecca B cleCTBHS U3 HETO.

21. CKOpOCTh XUMHUYECKAX PEaKIUi. 3aBHCHMOCTh CKOPOCTH PEaKIUH OT NPHPOALI M KOHIICHTPAIINN PEearupyroMnX

BEILECTB, IaBJICHUS, TEMIIEPATYPbl, IPUMEHEHHs KaTanu3aTopa. KoHcTaHTa CKOPOCTH XUMHUUYECKON pEaKLUU. DHEPrus aKTUBALIUU.
Karanu3z u xaTanuszatopst.

22. OO6paTnMOCTh XMMHYECKNX pEaKnui. XUMHYECKOEe PAaBHOBECHE M YCIOBHS ero cmemeHus, npuniun Jle llarense.
KoncranTa paBHOBecHS, CTENEHb IIPEBPAIICHNUS.
23. PactBopsl. PacTBOPHMOCTD BELIECTB U €€ 3aBUCHMOCTB OT TE€MIIEpaTyphl, JaBICHUS, IPUPOIBI pacTBopuTens. CocoOsl
BBIPaXKEHHs KOHIIEHTPALUU PAaCTBOPOB: MaccoBas JI0Jsl, MONbHasl A0JIs, MOJISIpHAs KOHIEHTpanuus. TBepasle pacTBopbl. CriaaBbl.
24. CunbHble U cabble 3JEKTPOIUTHL. DIEKTPOIUTHYe “cKast auccormarms. KorcranTta aucconnanuu. CTeneHb
JIFICCOITHAITHH.
25. HonHble ypaBHEHUS! peakLuil.
26. CBoiicTBa KUCJIOT, OCHOBaHHUM W COJICH B CBETE TEOPHH AJIEKTPOJIUTHUECKON AucconManud AppeHuyca.
27. l'uoponus coneit.
28. OnexTponn3 BOJHBIX PACTBOPOB U pacIulaBoB cosiel. IIporiecchl, mpoTekaronye y KaToaa U aHoJa.
5.2. IIpumepHblii NepevyeHb BONMPOCOB K IK3AMEHY

He npenycmotpeno YII

5.3. TemaTuka KypcOBBIX padoT (KypcOBBIX IPOEKTOB)
He npenycmorpeno VII

5.4. ®oHJ O1IEHOYHBIX CpeacTB AJisl MPOBEICHUS TEKYLIEro KOHTPOJIs

[MpenogaBanne XuMun KpoMe Kypca JIEKIUH BKIFOYaeT 00s3aTelIbHOE IPOBEICHUE IA00PaTOPHBIX 3aHATHI. 1{enbro 1abopaTopHEIX
3aHATHH ABIsieTCS (OPMHUPOBAHUE yMEHHMI BBIIIOJIHATH THIIOBBIE PEAKLMU Ha (DYHKIMOHAIBHBIC IPYIIIBI U KAYECTBEHHO
OIIpeeNATh HEKOTOPhIE COSIMHCHUS.

JlaboparopHas paboTa BBITOJIHACTCS KQKABIM CTYICHTOB HHANBHAYAIBHO. /1711 SKOHOMUH BpeMeHH 1 0oJiee MTyOOKOTOo
OCMBICIICHUS Ta00PAaTOPHOH PabOTH HEOOXOANMO B MPOILIECCE CAMOIIOATOTOBKH MPOYUTATh ONMHUCAHIE OMBITOB, YACTHIHO
3aII0JIHUTH TIPOTOKOJI J1aGOpaTOpHOil paboThl. Ha Kask/IOM 3aHSTHHM 1OCIIE BBIIOJIHEHHS SKCIIEPUMEHTAIBHOM YacTH IIPOBOANTCS
TEKyIIUH KOHTPOJIb 110 YCBOSHHUIO ydeOHOro MaTepuana. CTyneHTy peataracTcs HeCKOJIBKO BOIPOCOB, HA KOTOPBIC OH JJA€T OTBET
WK YCTHO, WJIM B MIMCEMEHHOM BHJE. ECITH CTyneHT mpaBUIbHO OTBETHIT HA MPEIOKEHHBIE BOIIPOCHI, 3HAYHT, MaTepHal TEMBI HM
YCBOEH, ¥ OH IOJIy4aeT 3a4eT 10 JaHHOi TeMe.

Takum 06pazoM, (hOH OIIEHOUHBIX CPEICTB IO JAHHOM (hopMe KOHTPOJISI BKIIIOUACT B ce0s 2 SJIeMEeHTa:

- TpeOoBaHU K 0QOPMIICHUIO OTIETA;

- JTOMOJTHUTEIBHBIC BOIIPOCHI JUIS 3aIUTHI JIAOOPAaTOPHOI pabOoTHL

TpeboBaHus kK 0POPMIICHUIO OTYETA TIO JTAOOPATOPHBIM paboTam

BBEJEHUE

O6mue TpeOoBaHUS K BBITIOIHEHUIO JJAOOPATOPHBIX paboT

ITepen BBIOIHEHUEM J1Ta0OPATOPHOTO MPAKTUKyMa HEOOXOIMMO Ha BBOJHOM JIA0OPATOPHOM 3aHATHH M3y4UTh OOIIHE ITpaBHiIa
TIOBE/ICHNS M TEXHHUKY O€30ITaCHOCTH TIPH BHIIOJTHEHHUH J1a00PaTOPHBIX padOT IT0 XUMHUH, CIIMCOK JINTEPATYphl PEKOMEHTyeMOH JUIs
MCIOJIb30BAHMUS [IPY HOATOTOBKH K BBINOJIHEHUIO Ja00paTOPHBIX paboT U «TemaTuyeckuil iaH JiabopaTopHbIX paboT,
MMEIOIINICS B 1a00paTopuu.

ITopsi10K HOATOTOBKY K BBINOJIHEHHUIO JA00PAaTOPHOH pabOTHI:

CTyIeHT JOJDKEH SIBIATHCS Ha Ta00OpaTOPHBIE 3aHATHS TOATOTOBICHHBIM K 1a00paTOpHOH paboTe, BEITOIHEHHE KOTOPOH
HPEIYCMOTPEHO TEMAaTHYECKUM IUIAaHOM Ha COOTBETCTBYIOLLYIO /1aTy.

[IpensapuTenbHas MOATOTOBKA K paboTe BKIIIOYaeT 0()OpPMIICHHE TIEPBOI U BTOPOH YacTH OTYETa [0 COOTBETCTBYIOMIEH hopme 1
BBITIOJTHEHHE 33aJJaHUS JUIS CAMOCTOSITEIIFHOI ITOJITOTOBKY K yKa3aHHOU JlabopaTopHOi paboTe ¢ HCIOIb30BaHNEM MAaTEPHAIOB
JeKIMil, yIeOHHKa U TAaHHBIX METOANYECKUX YKA3aHUMH.

Ortuer o npezcTosiieil pabote odopMIIseTcs O CACAYOIIeH (popMme: JaTa BBIMOIHEHHs paboThl, Ne tabopaTopHOil paboTHI,
Ha3BaHMe paboTsl, | TeopeTnyeckas dacTs, Il mpakTudeckas 4acTs.

Teoperndeckas 4acTh - B pa3jiesie H3IararoTcs OCHOBHBIE IIOHATH, 3aKOHBI, pac4eTHBIE (POPMYIIBI, KOTOPBIE HEOOXOIUMO YCBOUTD
JUISL CO3HATEIBHOT'O BBITOJIHEHHUS SKCIIEPUMEHTA U IPAMOTHOH 00pabOTKH pe3ynbTaToB. [lepedeHb MOHATHIT U 3aKOHOB UMEeTCs B
METOANYECKHIX YKa3aHUIX K COOTBETCTBYIOLIEH 1a00paTOpHO paboTe B paszielie «TeopeTndeckas 6aza SKCIepuMEHTay, ¢
HCIIONIb30BaHHEM KOTOPHIX BEIBOAATCS (DOPMYITBI AJISI pacdeTa oIpeieNiieMoi B paboTe BeTMUUHEL. B KoHIIE pa3iena mpuBoasITCs




pelIeHurs 1 pe3yabTaThl BBIOJHEHNS 3aJaHUH IS CAMOCTOSTENbHON MOATOTOBKH K COOTBETCTBYIOIIEH 1abopaTopHOil padoTe.
[IpakTu4deckas 4acTth - B pas/ielie IpUBOAUTCS:

PHUCYHOK 1 OITMCAHUE ONBITHOH YCTAaHOBKH;

nepedeHb He0OXOIUMBIX PEAKTUBOB, MOCYABI, BCIOMOTATEIbHBIX MATEPHAJIOB,

W3MEPUTETBHBIX TPUOOPOB (A1 U3MEPUTENLHBIX TPUOOPOB YKa3aTh KIacC TOUHOCTH, LIEHY JENEeHHs) B METOIUUECKHX YKAa3aHUIX K
BBINMOJIHEHHIO COOTBETCTBYIOIIEH JJAO0OPaTOPHOU pabOThI);

TUTaH 3KCTIEPUMEHTA,;

YpPaBHEHMsI peaKLuil;

Ta0NHIIA JUI 3aIUCH PE3YJIbTaTOB U3MEPEHHMA.

IMopsimok BEIMONHEHNS 1a00paTOPHOIT padOTHI

Ha maGopaTtopHoM 3aHSATHH CTYJEHT Y4acTBYeT B MHIUBHUIyaIbHOM COOECEIOBaHHH C MPEoiaBaTeIeM 0 COAeP KaHUIO
npezacrosiei pabotel. [Ipenoaasarens AenaeT 3aKi0ueHHE O TOTOBHOCTH CTy[EHTa K paboTe 1o coaepkanuto 1 u 2 yacreit
OT4eTa, pe3ybTaTaM BhIIIOJIHEHUS 33JIaHUs JJIs1 CAMOCTOSITENILHOM MOATOTOBKU, KOTOPBIE MPEACTABIISIOTCS B BUJIE CIIEIYIOIINX
TaOJIuII.

B ciyqae 1ocTaTouHOTO YPOBHS MOATOTOBKH CTYIEHT MOJIYYAET AOMYCK K BBIOJHEHUIO SKCIIEPUMEHTA U M0 HAOII0NeHnEM
J1ab0paHTa BBIMOJHAET pabOTy B COOTBETCTBUH C TUIAHOM 3KCIIEPUMEHTA, BHOCUT PE3yJIbTaThl U3MEPEHHIA B TAOJIHUILY, TPOBEPSACT
MOJTyYeHHBIC PEe3YNIbTAThl M MTPABUIBHOCTD UX 3aIACH Y IPETOAaBaTelis. B ciydae HempaBMiIbHOTO H3MEPEHUS U 3aITHCH
MOJTyYEHHBIX PE3YJAbTATOB CTYIEHT MOBTOPSET U3MEPEHHS U KOPPEKTHPYET 3AIHCH PE3YIBTATOB, TOITOMY PE3yIbTaThl H3MEPEHUI
Ha MepPBOM 3Tale 1eaeco00pa3Ho BHOCUTh KapaHaamoM. [Ipu JOCTHKeHNN pa3yMHBIX pe3yIbTaTOB U MPABUIBHOTO WX BHECEHHUS B
TaOJIUIy HEOOXOMMO MPUBECTH B TIOPSIOK pabouee MECTo, CAaTh METONIECKHE yKa3aHusl, 000pYyIOBaHHE NSKYPHOMY WIIH
a00paHTy U MOANKCATH TAOIHIly SKCIIEpUMEHTAILHBIX JAHHBIX Y MIperofaBaTessl. B 9ToM ciydae CTyJIeHTY 3a4UThIBACTCS
BBITOJIHEHHUE IKCIIEPUMEHTA, EMY CIIEAYeT MPUCTYIUTH K 00pabOTKe pe3ynbTaTOB M COCTABICHHIO CIEIYIOIETO pasena oT4eTa -
III Pacuersl ¥ BBIBOJIBI.

B pazgene momKHEI OBITH TIPECTaBIICHEL:

Pacder onbiTHOTO 3HaUeHMS (XOTIBITH.) OTPENENIEMON BETUUMNHBI ITYTEM MOJICTAHOBKH B PACYETHYIO (POPMYITY COOTBETCTBYIOIINX
TaOJMYHBIX JAHHBIX.

Pacuer TeopeTnueckoro 3HadeHus (XTeop.) onpeaenseMoi BEIMIUHBI TI0 COOTBETCTBYIONICH (hopMmyIe.

Pacuer oTHOCUTENBHOM OMIUOKK ¢ TOYHOCTEIO 70 0,1%.

IIpu mpoBeneHNH PacueTOB U BHECEHUH YUCIIOBBIX 3HAYEHUH PEe3ylbTaTOB U3MEPEHUH U PacueToB B TAOIUILy HEOOXOIUMO
PYKOBOJICTBOBATHLCS OOLIMMH TPABUIIAMH 1O 00pabOTKe Pe3yAbTaATOB H3MEPEHHH.

IMocne 3aBepmienus 11 gacti oTyeTa, OH craeTcs Ha MPOBepKy. [1ocie MOTOKHUTEIEHBIX PE3YIBTATOB POBEPKU OTUETA JAHHAS
paboTa cunuTaeTcs BBITOITHEHHOH.

CTyzaeHT JOIyCKaeTcsl K 9K3aMeHy M0 AUCIMIUIMHE, €CITM UM B T€UEHHE CEMECTpa BHIMOJIHEHBI BCE IIPETyCMOTPEHHbIE
TEMAaTUIECKUM IIJIAHOM J1a00paTOpHbBIC PabOThI, OJYYCHBI ITOJIOKUTEIbHBIC PE3YTBTATHI TIPH BBOJHOM KOHTPOJIE, KOHTPOJIbHOMN
paboTe U BBITIOTHEHB! MHIUBUIyATbHBIE 3aIaHHSI IT0 COOTBETCTBYIOIINM pasjiesiaM IIPOrpaMMEL.

Bormpocs! 1uist 3a1mutsl 1ab0paTopHOil padboTh

Bomnpock! 1 3a1a49u k 1ab0opaTOpHOit paboTe CKOPOCTh XUMHUUECKON PEaKIIHN)

Uro Ha3bIBAETCSI CKOPOCTBI0 XUMHUYECKOH peakuuu? B xakux eiuHHLax oHa usMmepsercsa’?

Kakue ¢axTopbl BAUSIOT HA CKOPOCTh XMMUYECKOW peakuun?

3aBHCUMOCTb CKOPOCTH PEaKIMU OT KOHLEHTPAIMU PEarupyIoINX BEILECTB B TOMOI€HHON CHCTEME.
3aBHCHMOCTh CKOPOCTH PEAKIMH OT KOHIICHTPAIIMH PEarnpyIOINX BEIIECTB B T€TCPOTCHHON CHCTEME.
3aKOH AEHCTBYIONIMX Macc.

KoHcTaHTa cKOpOCTH XUMUYECKOH peakuu.

BrnmstHre TemmepaTypbl Ha CKOpOCTh XuMH4ecknx peaknwnil. [Ipasmino BarTt-T'odda.

UYro Takoe KaTanu3aTop, KaTali3 U MHTHOUTOP, JUIS YeTO OHH HYXKHBI?

. KakoB mMexaHu3M AEHCTBHS KaTaJW3aTOPOB B TOMOTEHHOM M reTepoOreHHol cucremax?

10. BeIpazure MaTeMaTHUECKH CKOPOCTH NPSMBIX U OOpaTHBIX PEaKIUi:

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

B) 2NO + 02 [1 2NO2 1) N2+ 3H2 [] 2NH3.
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11. Bo ckosbko pa3 yBeTMUYUTCS CKOPOCTh PEaKIMU IpH MoBbimeHHH Temmepatypbl ¢ 20°C mo 50°C, ecnu TemnepaTypHBIi
k03¢ dHUIneHT paBeH 3.
12. Bo ckonbko pa3 cnemyer yBeTMUUTh KOHIEHTpanmio BemectBa B2 B cucreme 2A2(r.) + B2 = 2A2B(r.), 4T00BI 1pH

YMEHBIIEHUU KOHIIEHTPaLlH BellecTBa A B 4 paza CKOPOCTb IPSMOiA
peaky He U3MEHUNACh.

13. B cucreme CO + Cl12 = COCI2 xonueHTpanmto yrapaoro rasa ysenumamwin ot 0,03 mo 0,12 Momnb/1, a KOHIEHTPALIUIO
xyopa — ot 0,02 1o 0,06 Mons/1. Bo ckoibko pa3 Bo3pocia CKOpOCTh MpsAMOit peakiun?

14. UYeMy paBeH TeMIepaTypHbIH KOI(POUIMEHT CKOPOCTH PEaKIMH, €CIIM NMPH YBEIMUEHHH TemIiepaTypsl Ha 30 rpaxycoB
CKOPOCTh pEaKLUu Bo3pacTtaeT B 15,6 pas.

15. ITpu 150°C HexoTopas peakius 3akaHIuBaeTcs 3a 16 munyr. [IpuHNMas TemmepaTypHbId KoadduimenT ckopoctu

peaKuuu paBHBIM 2,5, pacCUUTaTh, Yepe3 KaKoe BpeMsl 3aKOHUUTCS 3Ta PeakLys, eClid MpoBoAUTS ee: a) pu 200°C; 6) npu 80°C.

Bompocs! 1 3aaun k 1a00paToOpHOH paboTe « XMMHIECKOE PABHOBECHE

1. Kaxkue peakunu Ha3bpIBaIOTCI HeoOpaTUMBIMU M oOpaTtumbiMu? [IpuBeauTe mpuMepsl.

2. JlaiiTe ompezneneHye MOHATHIO XMMUYECKoe paBHOBecHe. Kak MOXHO HCIOIB30BaTh 3aKOH JEHCTBYIOIIUX Mace JUls
00paTHMBIX peakuuii?

3. JHaiite onpeneneHue NOHATUIO KOHCTAHTA PaBHOBECHSL.

4. CBsI3b KOHCTAHTBI PAaBHOBECHSI C paBHOBECHBIMH KOHIEHTparusiMu. OT kakuX (paKTOPOB 3aBUCHUT 3HaU€HHE KOHCTaHTBI




paBHOBecHs?

5. Cdopmynupyiite npuniun Jle-1latense. Kakne Gpakropsl BAUSIOT HA U3MEHEHHUE XUMHYECKOTO PaBHOBECHUS?

6. Kak BIHSIOT yMEHBIIGHHE KOHICHTPAIIMH PEaTHpPYIOMIMX BEIECTB, TEMIIEpaTyphl M JAaBJICHHUS Ha CMEIICHUE
XUMHYECKOTO paBHOBecHs B peakiun: N2 + 3H2 [ 2NH3 + Q.

7. Kak BAusOT yBenMueHHE KOHUEHTPALWU MPOLYKTOB PEAKLMH, TEMIEPATyphl U JaBJIEHHUS HAa CMEIIECHUE XUMHUYECKOTO
paBHOBecus B peakiuu: N2 + 3H2 [7 2NH3 + Q.

8. PaBHOBecne B rereporeHHBIX cucTeMax. OT Kakux (akTOpOB OHA 3aBHCHT?

9. B kakyio cropony cmecturcst papHoBecue peakuuu COCI2(r.) [ CO (1.) + CI2(r.) mpu BBeIEHUN B PAaBHOBECHYIO
CHUCTEMY MHEPTHOTO ra3a mnpu: a) V = const; 6) p = const.

10. Kak Bnuser uaMeHeHHe NaBICHHUSI Ha PABHOBECHE CIIEAYIOIIMX PEaKIIHii:

a) H2 + 12 [ 2HI; 6) C2H50H + NaOH [J C2H50Na + H20;

11. Uepes HexkoTopoe BpeMs nocne Havana peakuuu 4HCI + O2 [J 2H20 + 2Cl2 xoHLEHTpalMy BELEeCTB COCTABIISIIN:

[H20] = 0,12 momw/it; [C12] = 0,12 moms/it; [HCI] = 0,3 mons/it; [O2] = 0,2 mosw/n. Haligure: a) 3HaueHHEe KOHCTAHTHI PABHOBECHST;
0) KaKOBBI HICXOIHBIE KOHIISHTPAINHU XJIOPOBOJOPOa U KUCTIOpoaa?
12. Kak BIHSIOT YMCHBIICHUE TEMICPATYphl, IAaBICHHS U KOHICHTPAIMU MPOAYKTOB PEaKIMU Ha
CMEIIICHAE XUMHYECKOTO PABHOBECHS B CIICIYIOIINX CUCTEMAX?

a) 2NO + 02 [] 2NO2 + 28 xkai; 6) 2HBr [1 H2 + Br2 -16 kxai.
13. Koncranra pasaoBecus peakiuu FeO(k.) + CO(r.) [ Fe(k.) + CO2(r.) mpu HeKoTOpoii TemmnepaTtype paBHa 0,5. Haiinurte
paBHoBecHble KoHLeHTpamu CO u CO2, ecnu HavaJdbHbIE KOHLIEHTpAIMK 3TUX BewecTB coctapisuiu: [CO] = 0,05 mons/it; [CO2]
=0,01 mMoJb/11.
14. PaBHoBecue B cucteme H2 (r.) + 12 (1.) [J 2HI (r.) ycTaHOBHIIOCH TIpH clenyromux kKormneHTpanmsx: [H2] = 0,025 mons/m; [12]
= 0,005 mouw/m; [HI] = 0,09 mons/n. Onipenenute NCXOAHbIE KOHLIEHTPAIMK HOAA U BOJOPOJA. .
15. Tlpu HekoTopo¥i TemnepaType paBHoBecue B cucreme 2NO2 [1 2NO + O2 ycTaHOBHIIOCH MPH CIEAYIOINIMX KOHIEHTPALIUSX:
[NO2] = 0,006 monb/n; [NO] = 0,024 mons/n. Halinure: a) KOHCTaHTY paBHOBECHUS pEaKIiy; 0) NCXOAHYIO KOHIIeHTparmio NO2.

Bompocs! 1 3agaun k nabopatopasiM padotam o teme PACTBOPBI: «Teopus a51eKTpouTHYecKoi aucconnanuy. Peakimn
HOHHOTO 00MeHa», «[IoHHOE TPON3BEICHUE BO/IBI, BOJOPOIHBIN ITOKa3aTelb», « [ Hapoims»

1. Jaiite ompeaeneHnst IOHATHIM dJISKTPOIUT U HEANEKTPOIUTHL. [IpuBenure mpuMepsl.

2. ChopmynupyiiTe TpH MOJOKEHUSI TEOPUH DIEKTPOIUTHUECKON ANCCOIMALINY IIBEICKOTO XUMHUKa AppeHuyca.
3. KakoB MexaHH3M 3JIEKTPOIMTUYECKON TUCCOLUAIIUU?

4, Jaiite onpeencHus] OHATHIM TUAPATHI, COMBBATHI, THAPATALUS W CoJbBaTanus. [IpuBennuTe MpUMEpHI.

5. Juccormanus KHcioT (OTHOOCHOBHEIX, IBYXOCHOBHBIX M TPEXOCHOBHBIX).

6. Juccounanysi OCHOBaHHA (OJAHOKUCIOTHBIX, ABYXKUCIOTHBIX M TPEXKUCIOTHBIX).

7. Jlucconmanus cpeaHuX COJEH, KUCIBIX U OCHOBHBIX COJIEH.

8. VonHsle ypaBHeHHs peakiuii (Kakue BEIIecTBa CIIEIyeT M300pa)kaTh B BHIE MOJEKY).

9. [IpuBeanTe mpuUMepsl HOHHBIX PEaKIHii UAYIIMX C 00pa30BaHUEM OCAJKOB.

10. [IpuBeanuTe MPUMEPHI HOHHBIX PEAKIMHA UAYIIMX C 00pa30BaHHUEM Ta3000pa3HBIX U MAIOPACTBOPUMBIX BEILECTB.
11. [IpuBeauTe MPUMEPHl HOHHBIX PEAKIMA WYX C 00pa30BaHHUEM MAJIOJUCCOIMHUPYIOIMIUX BEIIECTB (CIa0bIX
3JIEKTPOJIUTOB).

12. [IpuBeauTe npuMepsl HOHHBIX PEaKLHMid UAYIIHX C 00pa30BaHHUEM KOMILIEKCHBIX COEIMHEHUH.

13. Crenens aucconuannu. Koncranra quccouuanyy.

14. ®akTOpHI BIUSIONINE HA CTETIEHb TUCCOIUAINH (TIPUPOIa PACTBOPHUTEIS,
KOHIIEHTPAIHsI PacTBOpA U HAJIMYKE OJHOUMEHHBIX HOHOB)

15. CunbHble 1 c1abble AIEKTPOIUTHI.

16. [TpuMeHeHUe 3aKOHA JEHCTBYIOIIMX MacC K CIa0bIM dJICKTPOITUTAM.

Bompocs! 1 3agaun k 1abopaTopHbIM padoTam «OKUCIUTENFHO-BOCCTAHOBUTENbHBIE PEAKIIINY, « DIEKTPOITU3

Onekrponu3. 3akonsl Papanes.

B dgem pasHHIa MpOIECCOB 3MEKTPOIN3a PacIUIaBOB M PAcTBOPOB. [IpHBecTH mprMeps!.

UYro Takoe BBIXOJ MO TOKY?

Yro Takoe 31eKTpopapuHUPOBAHHE METAIIOB?

. Haiinure 0o0bpeM kucmoposa (H. y.), KOTOPBIA BBIIENSAECTCS MPH MPOIMYCKAaHWH TOKa CIiIol 6A B TedeHnu 30 MuH. gepes
BoaHbIN pacTBop KOH.

6. [Ipu snexrponusze BogHoro pactsopa Cr2(SO4)3 tokom cuioit 2A Macca kaToJa yBenuuuiach Ha 8 r. B TeueHMH Kakoro
BPEMEHH ITPOBOAMIN IEKTPOIHU3?

7. BBIYUCITUTD DIIEKTPOXUMUIECKUI SKBUBAJICHT ITUHKA, €CIIM TIPHU dJIeKTpoim3e pactBopa ZnCl2 Tokom 2,8A a 3a 5 muH 32 cek
Berenuinock 0,314 r iunka. [TpuBeauTe cxeMy JIEKTPOIN3a U ypaBHEHHS PEaKLUi Ha JIEKTPOAaX.

8. IIpu anexTponuse pacTBopa Cyiab(arta MeIu Ha aHOJE BbAenunock 560 mn kucnopoja. CkoJIbKO TpaMMOB MU BBIAEIHIOCH Ha
karone? Hanummre ypaBHEHUS peaklMid, IPOTEKAIOUIMX Ha 3JEKTPOAAX.

9. CocTaBUTH IEKTPOHHBIC YPAaBHEHUS PEaKINi, MPOUCXOAAIINX HA YTOIBHBIX AEKTPOAAX IPH MICKTPOJIN3E PACTBOPA XIOPHAA
menu (II). Onpenenutsb, KaKue NPOAYKTHI BBIIACIISIOTCS HA DJIEKTPOJax.

10. CocTaBuTb 37I€KTPOHHBIC YPABHEHHS IIPOLIECCOB, IPOUCXOIAIINX MPH 3JIEKTPOIIN3E PACTBOPA CyIb(aTa HUHKA C HHEPTHBIMH
anekTpoaamu. ONpenennTs COCTaB MPOAYKTOB, BEIICTUBIINXCS Ha MIEKTPOAaX U 00pa30BaBIINXCSA B KATOJHOM U aHOJTHOM
HIPOCTPAHCTBE.

11. CocTaBUTh NIEKTPOHHBIE YPABHEHUS PEAKIMHA, TPOHCXOJANINX IPH MEKTPOIN3E PacTBOpPa Cynb(haTa HUKEIS C HUKEIEBbIM
AHOJIOM.

12. KakoBa cujia TOKa IpH 3JIEKTpoJIn3e, eciu 3a S0 MuH Bbaenmiack Best menpb u3 120 mi pactBopa CuSO4 konuenTpauuu 0,4
MoJIB/n?
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13. Kaxoit 06seM Bogopoa (H.y.) BELISTUTCS Ha KaToje, ecinu 4epe3 pactBop NaCl mpomymmen Tok cunoif 2A B Teuenue 20 Mun?
14. lerans xpomupyetcs B BogHoM pactBope Cr2(SO4)3 nipu cuie Toka 3A. OnpeaenuTs NpoI0JDKUTEILHOCTD JIEKTPOIIN3a, €CITH
Ha MOBEPXHOCTH JIETaN HeoOXouMo HaHecTH 1,3 T xpoma. Beixon mo Toky paser 40%.

15. B ueM 0cOOEHHOCTH METATTHYECKON CBSA3U?

16. Yro Takoe ps HANPsDKEHUST METAIJIOB, M KaKKe MPaKTUYECKUe BHIBOJBI MOXKHO CIENaTh U3 Hero?

17. Kaxyto hyHKIHUIO BBITIOTHSET METAJUT TP B3aHMOJICHCTBUH C KHCIIOTAaMH?

18. Yem oOBsACHSETCS TAaCCHBHPOBaHKE MeTaioB? Kakie MeTauTsl HaCCHBUPYIOTCS KOHIIGHTPHPOBAHHBEIMHU PacTBOPAMH CEPHOH U
A30THOM KHUCJIOTHI?

19. Kakue MeTauibl B3aMMOAEHCTBYIOT C KUCIOTaMU U Lieaoyamu?

20. Kaxue IpoayKTHI MTOy4aroTcs TP B3aNMOISHCTBUH aKTHBHBIX MeTautoB (Li — Al) ¢ KOHIEHTpHPOBaHHON CEpHOI KUCIOTOH?
IIpuBenure npuMepsl U HAIMINKUTE YPABHEHUS PEAKIIMMI.

21. Kakue BeniecTBa moJiyqarorcsi Ipy B3aMMOACHCTBUN MaJlOaKTUBHBIX MeTaII0B (Cu — Au) ¢ KOHLIEHTPUPOBAHHOM a30THOI
kuciotoi? [IpuBeaure npuMepsl ¥ HAMUIIUTE YPABHEHUSI pEaKLUIL.

22. B pacTBOp XOpOBOIOPOHOM KHUCIOTHI OIYCTHIN IIMHK KoJImgecTBOM Bermecta 0,2 Mois. Kaxoit 00bem raza Moxer
BBLIEUTHCSA (H.Y.)?

23. Jlnst nosy4eHus BoJopoia o0paboTaid cMech CTPYXKEK MeTallla U MeIH Maccoil 1 T pacTBOpoM pa3daBICHHOH CepHOU
KUCTIOTH. OOBEM BBIIEIHBIIETOCS BOJIOPOIA OKa3aJICs paBHBIM 1,12 11 (H.y.). BEIUHCINTB cOCTaB cCMecH B POIIEHTAX.

24. Tlpu pacTBOpeHUHN 00paslia CMECH OTMIIOK MEIH, KeJle3a U 30J10Ta B KOHIICHTPUPOBAHHOH a30THOW KUCIIOTE 00pa3oBasock 6,72
nraszau 8,55 r HepacTBOPUMOTO ocTaTka. [Ipu pacTBOPEHHHU TaKoH ke HAaBECKU B XJIOPOBOJOPOJHOM KHCIOTE BBIIEIUIOCH 3,36 11
raza. OnpenenuTh NPOLEHTHBIA COCTaB HCXOJHON CMECH.

25. Kakoit U3 METaNIOB HE BBITECHSIET BOJIOPOT M3 pa30aBICHHBIX PACTBOPOB KHUCIOTHI:

a) Marsuii, 6) xpowm, B) HATPHH, T) pTyTh
26. Kakue 13 niepeyrciIeHHbIX METAJIIOB CIIOCOOHBI BEITECHUTD BOJOPOJ U3 BOABI?
a) ’Kerneso, 0) HaTpwii,  B) cepebdpo, T) TUTHI

27. XKenesnas ninacTuHkKa Maccoi 6 I OTpyXKeHa B pacTBOP MeIHOro Kynopoca. IlnacTunky BeIHYIM, BeICymunu. Ee macca
okaszanack paBHoi 10,13 r. 28. Beruncnute Maccy Mein, OCeBLIEH Ha MIACTHHKE.

28. Jlutuit maccoti 0,7 T ommyctrim B 100 mut Bosl. Onipenenute 00beM BBIZCIUBIIETOCS ra3a i MacCOBYIO JIOJIIO 00pa30BaBIIETOCS
BEII[ECTBA B PACTBOPE.

6. YA EBHO-METOJNYECKOE 1 TH®OPMAIIMOHHOE OBECIIEYEHUE JUCIUILIJIMHBI (MOLYJIS)

6.1. Pexomennyemas auteparypa

6.1.1. OcHoBHas JIUTEpaTYypa

ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, rox | Komnu-Bo
JI1.1 |[IIpecc 1. A. OcHOBEI 001IIeH XUMHH: yaeOHOE TTocoOue CII6.: Xumusnart, OeKTpoH
2017 HBI
pecypc
JI1.2 | Huxonbckuit A. b., Xumusi: yueOHUK CII6.: Xumusaar, DNeKTpoH
Cysopos A. B. 2017 HBIH
pecypc
6.1.2. JlononHUTE/IbHAS JINTEPATYpPa
ABTOpBI, COCTaBUTENN 3arnaBue W3natenscrBo, rox | Komuu-Bo
JI2.1 |CapraesIl. M. Heopranwndeckast xumus: yaeOHOE TIocoone M.: KonocC, 2004 69
JI2.2 | Eropos B. B. TeopeTnueckre OCHOBBI HEOPTaHUUYECKON XUMUH: KPaTKUH Kypc CII6.: Jlans, 2005 45
JUISL CTY/ICHTOB CEJIbCKOXO3IHCTBEHHBIX BY30B : yUCOHHUK
6.2. [lepeuenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKAIIMOHHOH ceTH ""UnTepHet"
21 | Xumus
92 | Xumus
93 | Xumus
24 | Xumus
6.3.1 IlepeyeHnb NporpaMMHOro odecrne4eHus
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 IlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
6.3.2.1 | DnexTponnas 6Gudnuoteunas cuctema «5C FOPAWT www.biblio-online.ru». [ToIHOTEKCTOBAs dMEKTPOHHAS
6nbmoTexa. IHIMBHIyanbHBII HEOTpaHIMYCHHBIH TOCTYI Yepe3 GUKCHPOBaHHBIN BHeIHUH [P anpec akamemuu
HEOTPaHMYEHHOMY KOJIUECTBY II0JIb30BaTeNel U3 II000H TOUKHM, B KOTOPOIl HMeeTcs TOCTYI K ceTu VIHTepHeT.
https://www.biblio-online.ru/




6.3.2.2 | Onexrponno-6ubmnoreunas cucreMa ZNANIUM.COM. [omHoTekcTOBas 3ieKTpoHHast OnbnnoTeka. MHauBHyaTbHBIH
HEOrpaHMYEHHBIN JOCTYN yepe3 GUKCUpoBaHHbIM BHeHU [P anpec akageMun HEOrpaHUYEHHOMY KOJTUYECTBY
MOJIb30BaTeNed 13 JIF000H TOYKH, B KOTOPOH MMeeTcs JOCTyI K cetd MHTepHeT. http://znanium.com/

6.3.2.3 | DnexrponHas OubIMOTEUHas cucTeMa u3zarenbersa «Jlanby. [lonHOTEKCTOBAs NEKTPOHHAS OMOIMOTEKA.
VHnuBuIyanbHBIN HEOTpaHIMYSHHBIH TOCTYN Yepe3 GUKCHPOBAaHHEIN BHEIIHHH [P anpec akameMuu HeorpaHHYEHHOMY
KOJIMYECTBY MOJIB30BATENEH U3 TI000H TOUKH, B KOTOPOM UMeeTcs AOCTyI K cetr HTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHME JUCHUIIJIMHBI (MOAY JIS)

Aynuropus Bug padot Haznauenue OCHaIIEHHOCTh

Y4eOHast aynuTopus CTOJBI, CTYIBS yICHHIECKHE, TEMOHCTPAIIIOHHOE 000pyIOBaHNE
(mpoextop ACER (1 mrt.), mudpoBast nHTEepakTHBHAS AocKa (1 mt.),
nepcoHaibHbli komnbiorep ACER (1 1mT.) 1 yueOHO-Hars AHbIE
ToCOOHS
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Y4eOHast aynuTopus [Ixad co crennann3upoBaHHEIM HHBEHTapeM (IIpOOUPKH, KOJIOBL,
MIUTIETKY, IITATUBBI, MEPHBIC CTAKAHBI, XAMHYECKUE PEaKTUBHI) (1
mrt.), mkad BeITsHKHOH (1 mT.), Tabnuua «PacTBOPUMOCTH KUCIOT U
ocHoBanuii» (1 1wt.), Tabnuna «Ileproauueckas cuctemMa
MenneneeBay (1 mrt.), mocka kimaccHas (1 mr.), CToBI T1a00paTOPHBIE
(5 w.), Tabyperku (14 wr.), pakoBuna (1 wr.), cryn n/m (1 mr.)
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YuebHast ayauTopust kad co cenuanu3upoBaHHBIM HHBEHTapeM (IIPOOUPKH, KOJIObI,
IIUIICTKH, ITaTUBBI, MEPHBIEC CTAKAHbI, XHMHYECKHE PeakTHBHI) (1
mT.), mKad BEITSDKHOM (1 mT.), Tabnuma «PacTBOPIMOCTE KHCIIOT H
429 ocHoBanui» (1 mwr.), Tabnuna «Ileprogmueckas cucrema
MenpeneeBay (1 wr.), crern (1 wr.), gocka kinaccHas (1 mrT.), CTONBI
naboparopusie (5 mit.), Tabyperku (17 mT.), cToa nmpenomasaTens (1
mT.), pakoBuHA (1 mr.), cTyn /M (1 mrt.)

YuebHast aynuTOpus [xad co crennanu3npoOBaHHBIM HHBEHTapeM (IIPOOHUPKH, KOJIOHI,
MUTETKH, IITATUBBI, MEPHbIE CTAKaHbl, XAMUYECKUE PeaKkTUuBHI) (1
mrt.), mKad BeITsHKHOH (1 T.), Tabnuna «PacTBOPUMOCTD KUCIOT U
427 ocHoBaHmi» (1 mT.), Tabnuna «Ilepromimgeckas cucreMa
MenneneeBay (1 mr.), gocka knaccHas (1 mr.), cTonbl 1a60paTOpHBIE
(5 wt.), Tabyperku (19 mt.), cron npenogasarens (1 1mT.), pakOBHHA
(1 mrt.), cryn /m (1 mmT.)

IMomemienne s KoMrprorepHas TeXHHKA ¢ BO3MOXKHOCTBIO ITOIKITIOYEHHUS K CETH
caMocCToATeNnbHOM paboThl | "MHTepHeT" U obecriedueHneM JOCTyIa B AICKTPOHHYIO
nH(POPMAIIMOHHO-00pa30BaTeIbHYIO cpeay opranu3anuu(19 mr.),
ctoubl (17 mT.), KOMIBIOTEPHBIN CTOJ 6-1 MECTHBIH (3 IUT.), CTYIbs
yaeHmdeckue (34 mr.), cTymbs /M (18 mT.), cTemmaxu ¢
nuTepatypoii, Bugeoysenuautens Optelec Wide Screen (1 mit.)
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8. METOAMYECKUE YKA3ZAHUS JJI51 OBYYAIOIIMXCSI 10 OCBOEHUIO U CIUTIIMHBI (MOIY.JIST)

Mertoauka u3ydeHus Kypca nperycMaTpuBaeT Hapsaay ¢ JIEKIUSIMU U Ja00paTOPHBIMH 3aHSATHSIMH, OPTAaHU3ALUIO CAMOCTOSATENEHON
paboTHI CTYICHTOB, IPOBECHUE KOHCY/IbTAIINI, PYKOBOJICTBO JOKJIAaMH CTYJCHTOB JUIS BHICTYIUICHHS Ha HAYYHO-TIPAKTHYCCKIX
KOH(EPEHITUIX, OCYIIECTBICHHE TEKYIIET0, MPOMEXYTOYHOTO ¥ UTOTOBOTO (hOPM KOHTPOJIS.

CucreMa 3HaHHHN O AUCHUIUINHE « XUMUSD (OPMHUPYETCS B XOJI€ AyJUTOPHBIX U BHEAYIUTOPHBIX (CAMOCTOSTENHHBIX) 3aHSATHIHA.
Hcnonp3yst AeKIMOHHBIA MaTepua, yaeOHUKU U ydeOHbIe TOCOOUS, JOMIOJHUTENbHYIO JUTEPATYPY, IPOSBISAL TBOPUECKHA TOIXO/,
oOyJarormuiics TOTOBUTCS K Ta0OPAaTOPHBIM 3aHATHSIM, PACCMaTPUBAast UX KaK ITOTIOJIHCHHUE, YITyOJICHHE, CHCTEMaTH3alus CBOUX
TEOPETUYECKUX 3HAHUH.

J71s 0cBOEHMS IUCIMIUIMHBI CTYJEHTaMH HEOOXOJUMO:

1. mocemaTh JEKLUUHU, Ha KOTOPBIX B CKATOM U CUCTEMHOM BHJIE€ U3/1araloTcs OCHOBBI IMCLMIUIMHBL: AAI0TCS ONpeesieHUs NOHATHIH,
TEPMUHOB, KOTOPBIC JIOJKHBI 3HATH CTYAEHTHI. CTyIEeHTY BaXKHO MOHSTh, YTO JICKIIUS €CTh CBoeoOpa3Has TBopueckas Gopma
CaMoCTOsATeNbHON paboThl. Hamo meITaThest CTaTh AaKTUBHBIM COYYACTHUKOM JIEKIIUU: TyMaTh, CDABHUBATh H3BECTHOE C BHOBb
MOJTy4ae€MbIMH 3HAaHUSIMH, BOUTH B JIOTUKY M3JI0’KEHUSI MaTepraa JEKTOPOM, CIEIUTh 3a XOJIOM €ro MbICJeH, 3a ero
apryMeHTalel, HaXOAUTh B HEll KaxkyIuecs: BaM c1aboctu. Bo BpeMs JeKIiK MOKHO 33/1aTh JIGKTOPY BOIIPOC, KENATESIBHO B
MUCEMEHHOH Qopme, 9TOOBI He MeIaTh U He HapyIIaTh JOTUKU TPOBEICHNUS JIeKIHH. Kaxkmast JTeKIus JoIbKHA ObITh JIOTHIECKH U
BHYTPEHHE 3aBEPILICHHBIM JTAalOM U3JIOKEHUS MaTeprana Kypca. [Topsaok u3noskeHus 1 00beM H371araeMoro Ha KaKIO0H JISKITHH
Marepuana onpezessercs Paboyeii mporpaMmoii yaeOHON TUCIUILIMHBI M IPEIYCMOTPEHHBIM B HEWl paciipe/ieiecHueM KOJIHYeCTBa
4acoB Ha Ka)Iyro TeMy. Kaxxias JISKIHsI CTPOUTCS 10 MPUHIUITY TPUAIBI: OT O0IIEro — K YaCTHOMY, a Ha €€ 3aBepIIalONIeM dTare
— BO3BpallleHne K 001IeMy Ha ypOBHE BHOBD U3JI0)KEHHOTO MaTepuana. ITo TpeOyeT MO JUNHEHNE €€ ONPEAeTICHHOMY, CTPOTO
BBLJIEPKHBAaEMOMY alTOPUTMY MM MiiaHy. OueHb BaxkHO cOOTHECTH MaTepHall JIEKIMH C TEMON MPOrpaMMBbI U YyCTaHOBUTH, KaKHe
€c BOIIPOCHI HAIILTH OCBEILCHUE B MPOCIYIIaHHON JIeKnuH. Taxke Mmojie3Ho oOparmaThes U K y4eOHUKY. JIekuus n ydeOHUK He
3aMEHSIIOT, a JOIOJIHAIOT APYT Apyra.

2. mocemaTs Ja00opaTOPHBIE 3aHATHS, K KOTOPBIM CIIeIyeT TOTOBUTHCA M aKTUBHO HA HUX paboTaTh. JIabopaTopHbIe 3aHATHS
HE0OXOIMMO IUTaHMPOBATh TaK, YTOOBI TeMa JICKIIUH MPEIIICCTBOBANA IaHHOHM TeMe 1abopaTopHoro 3auatus. Ha mepsom
712a00paTOPHOM 3aHITHUHU CTYACHTHI, KDOME HHCTPYKTaXKa IO TEXHUKE 0€30TIaCHOCTH, JOJDKHBI OBITH TIPEAYIPEKICHBI O padodeM




pacHops ke 3aHATHs, B YaCTHOCTH O TOM, YTO MX pabodue MeCTa JOJIKHBI OBITh TOJTOTOBIEHBI 10 3BOHKA. JIabopaTopHOE 3aHATHE
HE0o0X0IMMO HaYMHATH C ONIPOCa, KOTOPBIN IS TPYIIIBl B 15 4enoBek He JoDKeH 3aHuMaTh Oombire 15-20 mun. Bo Bpems omnpoca
JIOJDKHBI OBITH OMPOIIECHBI BCE CTYACHTHI TPYIIIBI, TOTOMY BOIIPOCHL, TIPEAJIaraeMble CTyACHTaM, JOJDKHBI OBITh HACTOJIBKO
KOHKPETHBI, 9TOOBI TpeOoBaIl KOPOTKOT0, KOHKPETHOTO OTBETa. 3aTe€M IIPEHOAaBaTeNb JOJKEH 03HAKOMUTH CTYACHTOB C
COZIep’KAHUEM 3aHATHSA, C KOHKPETHBIMU 00BEKTaMHU, KOTOPBIE OHU JOJDKHBI U3yduTh. Ha kaXk1oM 3aHATHH, apajiedbHo C
1a00paTOpHO pabOTOH, PEKOMEHYeTCsI BBLIEISITh JUIs CTYICHTOB BpeMsi (BO BTOPOI1 OJIOBUHE 3aHSTH) Ha IIPEIbsABICHIE HA
IPOBEPKy padoT, Ha MPOXOXKICHHE TEKYIETO TECTUPOBAHNS (IIMCBEMEHHOTO OTBETA Ha y)kKe IIpopaboTaHHbBIE paHee TeMEI
nabopaTopHbIX 3aHATHil). CTyNeHTHI, MIPOIYCTUBILINE 3aHIATHE, HIU HE TOATOTOBUBIINECS K HEMY, IPUTTIAIIAIOTCS Ha
KOHCYJIBTAIIMIO K IIperojaBaTento. JIJabopaTopHoe 3aHATHE 3aKaHUYMBACTCS II0/IBEICHUEM HUTOTOB: BHIBOIAMH 10 TEME U
BBICTaBJICHHEM OLIEHOK.

3. cHCTEeMaTHUYEeCKH 3aHUMAaThCS CAMOCTOSTEIBHOM paboToN, KOTOpas BKIIOYAET B ceOs M3ydeHHe JOMOTHUTETbHON HH(OPMAITIH,
MaTepuanoB yueOHUKOB U CTaTel U3 MepHOANIECKON TUTepaTypsl, pellieH e 3a/1a4, HalucaHue J0KIaa0B, pedepaTos s
HOJTy4CHUS TIIYOOKHUX JOTOIHUTEIbHBIX 3HAaHNH. 3a1aHus U1l CAMOCTOSITENIBHON PaOOThI BBLIAIOTCS MPETIOIABATEIICM.

4. oz pyKOBOJICTBOM IIPEIIOIaBATEINI 3aHUMATHCS HAYIHO-HCCIIEIOBATENLCKOM PabOTOl, UTO Ipe/onaraeT BEICTYIIICHHS C
JOKJTaJaMU Ha Hay9HO-TIPAKTHYECKUX KOH(PEPEHIUAX U ITyOIUKAIHIO Te3HCOB U CTaTeH 10 UX pe3yabTaTaM.

5. IpY BO3HUKAIOIIUX 3aTPYIHEHUSIX IPU OCBOEHUH AUCLUILTHHBI « XUMHS», A1 HEYCTIEBAIOIUX CTYAECHTOB U CTYJCHTOB, HE
MOCEINAIOIIUX 3aHATHUS, IPOBOAATCS €XKEHEIENIbHbIE KOHCYIbTALMH, HAa KOTOPBIE MIPUIJIAIIAIOTCS HEYCIIEBAIOIUE CTYIEHTBI, a
TakOKe CTYHAEHTHI, HCIBITHIBAIONIIE IIOTPEOHOCTH B IOMOIIIH TIPETIOaBATENS IPH U3YIEHUN TUCIIUTIINHEL.

[Ipu u3ydeHNN TUCHUIIUHBI « XUMHUSD) CIETYeT YCBOUTS!

- OO0IIYI0 XUMHIO

- Heopranuueckyro Xumuio

IIPUJIOXEHUA
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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



