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AyIUTOPHEIC 3aHATHS 0
caMocCTOsITeIbHAs paboTa 0

Pacnpez[e.ﬂe}me YacCoB JUCHMIIIMHBI 110 CeMeCTPpaM
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KonraktHast pabora |48 |48 |48 |48
Cam. pabota 60 |60 |60 |60
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[Iporpammy cocTaBui(u):
KaHO. Xum. Hayk, ooy., Kawokoea O.B.

[pu pazpaboTke pabodeii mporpaMMBbl TUCIHUIDIHHEL (MOyIs) """ B OCHOBY HOJOKEHBI:

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.

3aBemyromuii BeIyckatomeii kagenpoit Yepnor A.B.

[Ipencenarens MeToamyueckoii kKomuccnu Gaxynprera Mapaapbesa H.B.

JupexTop HaydHO-TEXHHYECKO# OmbnmoTekn BukropoBa B.A.



1. HEJIX OCBOEHUSA JUCIIUITJINHBI

1.1 | obecnieunTh CIENMANUCTOB ONpEACICHHBIM MHUHMMYMOM 3HAHHM HEOPraHWYECKOH, aHAIUTHYECKOW ¥ 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 00y4aI0LIerocs:

2.2 | AucuMmIinHbI ¥ IPAKTUKH, [JI51 KOTOPbIX OCBOEHHE JaAHHOW ANMCUHUIJIMHBI (MOAYJIA) HEOOXOAUMO KAK
npelIecTBYOIIee:

2.2.1 | OCHOBBI IPUPOIOIIOIB30BAHUS

2.2.2 | CagoBOACTBO U JI€COBOACTBO

2.2.3 | Dkojorus 3eMIIeIoJIb30BaHus

3. KOMIETEHIIMU OBYYAIOIIET OCSl, §OPMUPYEMBIE B PE3VJILTATE OCBOEHUSI TUCLIATIIMHBI
(MOZY.JIsT)

YK-1. CnocobeH ocymecTBIATh HOUCK, KPUTUYECKUIT aHAITN3 U CUHTEe3 MH(OPMAIUHY, IPUMEHSITh CUCTEMHBIN OAXO0 UL
pELIEHHUS TIOCTABIEHHBIX 3a/1a4

VK-1.1 3naer: MmeToIuKH MoMcKa, coopa u 00paboTKK MHPOPMALIUH, METO/ CUCTEMHOTO aHaJIN3a

VYK-1.2 YMeeT: mpuMeHsTh METOAUKH MOUCKA, cOopa, 00paboTku HHPOPMALIMU, CUCTEMHBIN MOIXO. ATl PELIeHHUs TIOCTaBICHHBIX
33724 ¥ OCYIIECTBIATh KPUTHUECKUH aHAIM3 ¥ CHHTE3 HH(OPMALNH, TOJTYI€HHON N3 aKTYaJIBHBIX POCCHICKHX M 3apYOEKHBIX
HCTOYHHKOB

YK-1.3 Nmeer HaBHIKH: TIOHCKa, cOopa 1 00pabOTKH, KPUTHIECKOTO aHAN3a U CHHTEe3a HH(pOpMany, A PeIIeHAs
MOCTaBJIEHHBIX 33/1a4

[IK-3. Cnoco6eH pa3paboTaTs MpeIOKEHHUS 10 UNIAHUPOBAHUIO PAI[OHATIBHOTO HCIOIB30BAHUS 3eMETb U UX OXpaHe

[IK-3.1 3naer: HOPMATHBHBIC ITPABOBBIC aKThbI, IIPOU3BOACTBECHHO-0TPACICBbIC HOPMAaTHBHBIC JOKYMCHTbBI, HOPMAaTUBHO-
TEXHUYCCKYIO TOKYMCHTAIIWIO T10 pPAIlTMOHAIBHOMY HCITOJIB30BAHUIO 3€EMEJIb U UX OXPaHE

TIK-3.2 YMeeT: opraHu30BbIBaTh paliMOHAILHOE HCIOJIb30BAHUE 3€MENBHBIX PECYPCOB

[1K-3.3 MImeeT npakTH9IeCcKuii OIBIT: Pa3paOOTKH MEPONPHATHH 0 INTAHWPOBAHUIO M OPTaHU3AIMH PAIIHOHAIBHOTO HCIIOJIE30BAHHS
3eMellb U UX OXPaHbL

B pe3yiabTaTe 0cBOCHHMS AUCHUIVIMHBI 00yYAIOIIMIICS 10JIKeH

3.1 (3HaTh:

3.1.1 | oOCHOBHBIC HOJIOKEHUS TEOPUHU CTPOCHHS aTOMa (SIIpa U COCTOSHHS DIICKTPOHORB), POPMYITHPOBKY MEPUOINICCKOTO
3aKOHa

3.1.2 | monoxxeHust TCOpUHU XUMHYICCKOU CBsI31, BUJIbI U MCXaHHU3MbI eé 06pa30BaHI/I$I

3.13 KJ'IaCCI/I(bI/IKaL[I/HO n O6IJ.[I/IC XUMHUYECKHE CBOMCTBA OCHOBHBIX KJIACCOB HCEOPraHUn4CCKHX COCJIMHEHUI

3.1.4 | ciocoObI BEIpaXXEHUs COCTaBa PACTBOPOB

3.1.5 | mOTOXKEeHUS TEOPHUU INEKTPOIUTHUCCKON AUCCOLUALINH MIEKTPOIUTOB U THAPOIIN3a CoIei

3.1.6 | OCHOBHBIE IIOJ0KEHUS TEOPHH OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKLIUI

3.2 | YMeTh:

3.2.1 | onuceIBaTh CTPOCHUEC aTOMOB 2JICMCHTOB U OOBSICHATH NEPUOANYIHOCTD UBMCHCHUA UX CBOICTB

3.2.2 | ompenensTh BUABI CBA3EH U OOBSICHATH MPOCTPAHCTBEHHOE CTPOCHUE BELIECTB

3.2.3 | cOCTaBNATh XUMHUUECKHE YPAaBHEHUS, OTIMCHIBAIOIINE CBOMCTBA OKCHIIOB, KUCIOT, OCHOBAaHUH, COJer

3.2.4 | BEIYUCIATH COCTAB U KOJIMYECTBA WHIAWUBUAYAJIBHBIX BEIIECTB B paCTBOpPax

3.2.5 [ coCTaBIATH MOJIEKYIIIPHO-HOHHBIE YPABHEHHS TUCCOIIMALINH U THAPOJIN3a M OTIPEAEIIATh PEAKIHIO CPEIbI

3.2.6 | COCTaBIATh ypaBHEHHS, PACCTABIATH K03()(HUIIHESHTHI, ONPEACIITh OKHCIUTENh B BOCCTAHOBUTEIH

3.2.7 | xapakTepnu30BaTh CBOHCTBA M HAXOIUTH KOJIMYECTBEHHBIC XapaKTEPHCTHKHU BEIICCTB M X BOJIHBIX pacTBopoB (pH,
PacTBOPUMOCTH)

3.3 | UmeTh HaBBIKM U (MJIH) ONBIT J€SITETbHOCTH:

3.3.1 | B mcnonb30BaHUY (hyHIAMEHTAIBHBIX MOHATHH M 3aKOHOB B PEIICHIH IPAKTUYCCKUX 3a1a4 U YIIPAKHCHHH B
mabopaTOPHON M MPAKTUIECKON paboTe

3.3.2 | B IpUMEHEHNUU METOJIOB U CPEJCTB XMMHUYECKUX HCCIIEIOBAaHUI

3.3.3 [ camocTosTenBHOM pabOTHI B chepe MpOBEACHNUS HAYIHBIX HCCIICIOBAHHN

3.3.4 | B mpoBeaeHUH J1a00PaTOPHBIX AHAIM30B




335 | B aHANH3E YIeOHOW, HAyJIHO! IUTepaTypsl C IPUMEHEHHEM HH(OPMAIIMOHHO-KOMMYHHUKAIIMOHHBIX TEXHOJIOTUI

4. CTPYKTYPA U COAEPKAHUE JUCIUIIJINHBI (MOAYJIA)

HaumeHoBaHuUe pa3/iesioB U TeM /B[ Cemectp / | HacoB | Komneren- | Jluteparypa | Uute | Ilpak. | Ilpumeuanue
3aHATUA/ Kype 1107071 PaKT. | moar.
Paznen 1. OcHOBHBIE NOHSITHS M 3AKOHBI
XUMHUH
Tema 1.1 OcHOBHBIE TOHATHS XUMHH /JIek/ 1 2 YK-1.1 VK- JI1.1 0 0
1.2 YK-1.3 JI1.2712.1
TIK-3.1 IIK- 2.2
321IK-3.3 | 31223354
Tema 1.1 OcHoBHBIE IOHATHS XUMuUH /J1a6/ 1 2 YK-1.1 VK- JI1.1 0 0
1.2 YK-1.3 JI1.2712.1
TIK-3.1 IIK- 2.2
321IK-3.3 | 312233 54
Tema 1.1 OcHOBHBIE TOHATHSA XUMUH /Cp/ 1 2 VYK-1.1 VK- JI1.1 0 0 Omnpoc,
1.2 VK-1.3 JI1.2712.1 IIPOBEPKa
TIK-3.1 TIK- J12.2 3alaHuNi
321IIK-33 [ 31222354
Tema 1.2. OcHOBHBIC 3aKOHBI XUMHUH /JIek/ 1 2 YK-1.1 VK- JI1.1 0 0
1.2 YK-1.3 JI1.2712.1
IIK-3.1 IIK- 2.2
321IK-33 [ 01222354
Tema 1.2. OcHOBHBIC 3aKOHBI XUMuH /J1a6/ 1 2 VYK-1.1 VK- JI1.1 0 0
1.2 YK-1.3 JI1.2712.1
TIK-3.1 IIK- 2.2
321MK-33 [ 01222354
Tema 1.2. OcHOBHBIE 3aKOHBI XUMEHU /Cp/ 1 2 YK-1.1 VK- JIT.1 0 0 Ormpoc,
1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
TIK-3.1 IIK- J12.2 3aJJaHuH
321MK-33 [ 01222354
Paznen 2. Ctpoenue atoma u
NepHoANYEeCKHUIl 3aKOH
Tema 2.1. DneKTpOHHOE CTPOCHHE 1 2 YK-1.1 VK- JI1.1 0 0
atoma /Jlex/ 1.2 YK-1.3 JI1.2712.1
TIK-3.1 IIK- 2.2
321IK-3.3 | 31223354
Tema 2.1. DeKTpOHHOE CTPOEHUE 1 2 YK-1.1 VK- JI1.1 0 0 Omnpoc,
atoma /Cp/ 1.2 VK-1.3 JI1.2712.1 IIpOBEpKa
TIK-3.1 TIK- J12.2 3a1aHuN
321IK-3.3 | 312233 54
Tema 2.2. Ilepuoanyeckuii 3aK0H 1 1 2 VK-1.1 VK- JI1.1 2 0 Jlexrus Oecena
MIEPUOANYECKAS] CHCTEMA XMMUYECKUX 1.2 VK-1.3 JI1.2J12.1 WIHA «IAAJIOT C
snementoB .M. MenneneeBa /JIex/ TIK-3.1 TIK- J12.2 aynuTopHen»
321IK-33 [ 51222354
Tema 2.2. Ilepuoanyeckuii 3aK0H 1 1 2 VK-1.1 VK- JI1.1 0 0 Ormpoc,
MIEPUOANYECKAS] CHCTEMA XUMUYECKUX 1.2 VYK-1.3 JI1.2J12.1 NpOBEPKA
anementoB [I.M1. Menaeneesa /Cp/ TIK-3.1 TIK- J12.2 3aaHUuN
3210IK-33 [ 31222354
Paznen 3. Xumuyeckasi CBSI3b U CTPYKTYpa
MOJIEKYJT
Tema 3.1. Tunsl xumudeckux csizei /Jex/ 1 2 VK-1.1 VK- JI1.1 0 0
1.2 VK-1.3 JI1.2J12.1
ITK-3.1 IIK- 2.2
321MK-3.3 | 31223354
Tema 3.1. Tuns! xumudeckux cesseit /Cp/ 1 2 YK-1.1 VK- J1.1 0 0 Omnpoc,
1.2 VK-13 JI1.2J12.1 MpoBepKa
TIK-3.1 TIK- J12.2 3a1aHUuNi
321MK-3.3 | 31223354
Tema 3.2. TuOpumu3anust aTOMHBIX 1 2 VK-1.1 VK- JI1.1 0 0 Ormpoc,
opburaneii. - u n-cBsi3u /Cp/ 1.2 YK-1.3 JI1.2712.1 IIpoBepKa
TIK-3.1 T1K- J2.2 3a/laHni
321IK-3.3 | 31223354




Pa3nen 4. OcHOBHBIE 3aKOHOMEPHOCTH
NMPOTEeKAHUS] XUMHYECKUX PeaKIuid

Tema 4.1. TernoBsle 3G HEKTH peakIyi. YK-1.1 VK- JIT.1 Ormpoc,
Ouranenus /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
TIK-3.1 IIK- J12.2 3aJIaHuMH,
321IK-3.3 | 51 D233 54 3aluTa
1a00PaTOPHBIX
pabor
Tema 4.2. CKOpOCTh XUMHYECKUX VYK-1.1 VK- JI1.1 JlabopaTtopHoe
peakuuii /J1a6/ 1.2 VK-1.3 JI1.2J712.1 3aHATHE.
ITK-3.1 IIK- 2.2 PabGoTta B
321MK-3.3 | 31223354 MaJTbIX
rpymnmnax.
Tema 4.2. CKOpOCTh XUMUYECKUX YK-1.1 VK- JI1.1 Omnpoc,
peakuuii /Cp/ 1.2 VK-1.3 JI1.2J12.1 MpoOBepKa
IK-3.1 IIK- J2.2 3aJIaHWH,
321MK-3.3 [ 01222354 3aIuTa
1a60PaTOPHBIX
pabort
Tema 4.3. XuMuueckoe paBHOBECHE. YK-1.1 VK- JI1.1 JlaGopaTtopHoe
Ipunnun Jle latense /J1a6/ 1.2 VK-1.3 JI1.2J12.1 3aHSTHE.
TIK-3.1 IIK- 2.2 PaGora B
321IIK-33 [ 01222354 MaJbIX
rpyrmax.
Tema 4.3. Xummuueckoe paBHOBECHE. VYK-1.1 VK- J1.1 Omnpoc,
IIpunuun Jle atense /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIpoBEpKa
I1K-3.1 IIK- J12.2 3aJJaHHH,
321T1IK-3.3 | D1 3223354 3aIuTa
1a00paTOPHBIX
pabot
Pasnes 5. ®u3nko-xuMu4ecKkasi TeOpUst
PAcTBOPOB JJ1eKTPOJIUTOB H
HEIIEeKTPOJIHTOB
Tema 5.1. Mexanusm o6pa3oBaHus YK-1.1 VK- J1.1
pPacTBOPOB M UX Kinaccuukaius. MaeanbHbie 1.2 VK-1.3 JI1.2J12.1
U pealibHble pacTBOphL. PacTBopeHue Kak I1K-3.1 IIK- 2.2
(u3uKo-xuMHdIecKui nmporecc /JIex/ 321IIK-33 | 51922354
Tema 5.1. Mexanu3m oOpa3zoBaHus YK-1.1 VK- JI1.1 Ompoc,
PacTBOPOB U HX Kiaccuukaiys. MneanpHbie 1.2 VK-1.3 JI1.2J12.1 IIpoBepKa
U peajibHbIe pacTBOphI. PacTBopeHue kak IK-3.1 TIK- J12.2 3a/IaHUH,
¢u3uKo-xumMmIdecKui mporecc /Cp/ 3.21IK-3.3 | 5122323 54 3aIuTa
1a60PaTOPHBIX
pabot
Tema 5.2. 3aBUCUMOCTD PACTBOPUMOCTH YK-1.1 VK- JIT.1
Ppa3JIMYHBIX BELIECTB OT IPUPOIBI 1.2 VK-1.3 JI1.2J12.1
pacTBOpUTENs, TEMIIEPATYPh] U TIK-3.1 IIK- 2.2
nasnenns /Jlex/ 32T1IK-3.3 | D1 D5253 54
Tema 5.2. 3aBUCUMOCTh PACTBOPHUMOCTH YK-1.1 VK- JIT.1 Ompoc,
pa3JIMYHBIX BEUIECTB OT MPUPOJIBI 1.2 VK-1.3 JI1.2J12.1 MpOBEpKa
PacCTBOPUTEILA, TEMIIEPATYPHI U IIK-3.1 IIK- J12.2 3aJaHuH,
nasienus /Cp/ 321IK-3.3 | D51 D233 54 3alluTa
1a00PaTOPHBIX
pabor
Tema 5.3. CriocoObI BBIpaKEHHsSI VYK-1.1 VK- JI1.1
KOHIIEHTpAaIH pacTBOpoB /JIek/ 1.2 VK-1.3 JI1.2J12.1
I1K-3.1 IIK- J2.2
321MK-3.3 | 31223354
Tema 5.3. CiocoObI BEIpaXeHHS VYK-1.1 VK- J1.1 Omnpoc,
KOHIIEHTpaIuu pactBopos /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIpoBEpKa
I1K-3.1 IIK- J12.2 3aJJaHHH,
321T1IK-3.3 | D1 323354 3amuTa
1a00paTOPHBIX

pabot




Tema 5.4. DnexTponuTsl u VYK-1.1 VK- J1.1
3JIEKTPOJIUTHYECKAsT aucconnanus /J1a6/ 1.2 VK-1.3 JI1.2J12.1
TIK-3.1 IIK- 2.2
321MK-3.3 | 31222354
Tema 5.4. DIEKTPONUTH U VK-1.1 VK- JI1.1 Omnpoc,
3JIeKTpOIUTHYECKast aucconuarus /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIPOBEpKa
I1K-3.1 IIK- J12.2 3aJIaHuH,
321MK-3.3 | 31223354 3aImrTa
1a60PaTOPHBIX
pabot
Tema 5.5. NoHHOE pon3BeICHNE BOIBI. YK-1.1 VK- JI1.1
Bonopousiii nokazatens. [lorsartue 06 1.2 VK-1.3 JI1.2712.1
uHAnKaTopax /J1ab/ TIK-3.1 IIK- J12.2
321MK-33 [ 01222354
Tema 5.5. NoHHOE pon3BEICHNE BOJIBI. YK-1.1 VK- JIT.1 Ormpoc,
Bompoponnsriii mokaszarens. [Toustre 00 1.2 VK-1.3 JI1.2J12.1 IIpOBEpKa
unaukatopax /Cp/ TIK-3.1 IIK- J2.2 3aJIaHuM,
321IK-3.3 | 51 D233 54 3aluTa
nabopaTopHBIX
pabot
Tema 5.6. Tuaponus coneii /J1a6/ YK-1.1 VK- JI1.1
1.2 VK-1.3 JI1.2J12.1
ITK-3.1 IIK- J2.2
32TMK-3.3 | 31223354
Tema 5.6. 'mnpomnus conett /Cp/ VK-1.1 VK- J1.1 Ompoc,
1.2 VK-1.3 JI1.2J12.1 MIpoBEpKa
I1K-3.1 IIK- J12.2 3aJJaHHH,
321T1IK-3.3 | D1 3223354 3aIuTa
1a00paTOPHBIX
pabot
Paznen 6. KomniekcHble coegnHeHHs
Tema 6.1. HomeHknaTypa u kinaccupukanus YK-1.1 VK- JIT.1 Ompoc,
KOMIUIEKCHBIX COeIMHEeHUH. Baxkneiinme 1.2 VK-1.3 JI1.2J12.1 MpOBEpPKa
TUTIBI KOMIUTEKCHBIX coenuHenuit /Cp/ T1K-3.1 TIK- JI12.2 3aJIaHuMH,
320K-33 [ 01222354 3aIuUTa
J1a00PATOPHBIX
pabot
Tema 6.2. Xumudeckas CBs3b B VK-1.1 VK- JI1.1 Ormpoc,
KOMIUIEKCHBIX COeIMHEHUsX. Jucconnanus 1.2 YK-1.3 JI1.2712.1 IIpOBEpKa
KOMILJIEKCOB B BOJHBIX pacTBopax /Cp/ TIK-3.1 T1K- J2.2 3aJlaHuH,
321T1IK-33 | D1 3223354 3aIuTa
1a00paTOPHBIX
pabot
Paznen 7. OxkucaureabHO-
BOCCTAHOBHTEJILHBIE PeaKIHH.
DJIeKTPOXUMHUYECKHE MPOLECCHI
Tema 7.1. CymHOCTb BOCCTAHOBIICHHS — YK-1.1 VK- JI1.1 Jlexuus Gecena
okucieHus. BoccranoBuTeny u 1.2 VK-1.3 JI1.2J12.1 WM «IHAJIOT C
oxucnurenu /JIex/ ITK-3.1 TIK- J2.2 ayIuTOpHEn»
3.2 TIK-3.3
Tema 7.1. CymHocTh BOCCTAHOBIICHUS — VYK-1.1 VK- JI1.1
okucieHus. BoccranoBurenu u 1.2 VK-1.3 JI1.2J12.1
okuciuteny /J1a6/ ITK-3.1 IIK- 2.2
3.2 TIK-3.3
Tema 7.1. CymHOoCTh BOCCTAHOBIICHUS — VK-1.1 VK- JI1.1 Ormpoc,
okuciieHus. BoccraHoBUTENHN 1 1.2 VK-1.3 JI1.2J12.1 MIpoBEpKa
oxucaurenu /Cp/ ITK-3.1 TIK- J2.2 3aJJaHHH,
321T1IK-3.3 | D1 3233 54 3amuTa
1a00paTOPHBIX
pabot
Tema 7.2. Metozpl cocTaBlICHUS ypaBHEHUN YK-1.1 VK- JIT.1 Jlexnus Gecena
OKHUCJIUTEIBHO-BOCCTAHOBUTEIIBHBIX 1.2 VK-1.3 JI1.2J12.1 WIH «TAAJIOT C
peaxuuii. BiusHue cpenpbl Ha Xapakrep TIK-3.1 IIK- J12.2 ayauTOpHUEn»
npoTekaHus peakuuii /JIex/ 3.2 TIK-3.3




Tema 7.2. MeToabl COCTaBIEHHS YpaBHEHUI VYK-1.1 VK- J1.1 Ompoc,
OKHUCIIUTEIBHO-BOCCTAHOBUTEIbHBIX 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
peaxuuii. BiiusiHue cpenpl Ha Xxapakrep TIK-3.1 IIK- J12.2 3a/IaHUH,
npoTekanus peakuii /Cp/ 321MK-3.3 | 31222354 3aIuTa
1a60PaTOPHBIX
pabot
Tema 7.3. DnexTposn3 pacTBOPOB U YK-1.1 VK- JI1.1
pacIiaBoB dIEKTPOIUTOB /J1ab/ 1.2 VYK-1.3 JI1.2J12.1
IIK-3.1 IIK- 2.2
3.21IK-3.3
Tema 7.3. DnexTponu3 pacTBOPOB U YK-1.1 VK- JI1.1 Ormpoc,
pacIiaBoB AIEKTpoIuToB /Cp/ 1.2 VK-1.3 JI1.2712.1 MpoBepKa
TIK-3.1 T1K- 2.2 3a/laHui,
321T1IK-3.3 | D1 3233 54 3aIuTa
nabopaTopHBIX
pabort
Tema 7.4. TanbBaHUUECKU DJIEMEHT. VYK-1.1 VK- JI1.1 Omnpoc,
DnekTpoaHble moTeHIranbl. Kopposus u 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
3amuTa Metamios /Cp/ IK-3.1 TIK- J2.2 3aIaHWH,
3.21IK-3.3 | 5122323 54 3aImTa
1a00PaTOPHBIX
pabot
Pa3nes 8. Heopranuueckas Xxumusi.
BaxkHeiilmue Kjacchl HEOPraHUYECKHX
COeMHEeHHIT
Tema 8.1. Knaccudukarus 1 HoMeHKIaTypa YK-1.1 VK- JI1.1 Omnpoc,
MPOCTBIX U CIOXKHBIX BemecTB /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
TK-3.1 IIK- 2.2 3a7aHUH
3.21IK-3.3 | 212233 54
Tema 8.2. Knaccudukanus 1 HOMEHKIaTypa VK-1.1 VK- J1.1 Ompoc,
okcuioB. [lomydyeHue u cBoicTBa 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
coneo0Opa3syronux okcuaos /Cp/ TK-3.1 IIK- J2.2 3aaHul
3.21TIK-3.3 | 5122323 54
Tema 8.3. OcHOBaHMS (THIPOKCHIBI YK-1.1 VK- JI1.1 Omnpoc,
MmetamioB) /Cp/ 1.2 VK-1.3 JI1.2J12.1 MpoBepKa
ITK-3.1 TIK- J2.2 3agaHui
3.21IK-3.3 | 2122323 54
Tema 8.4. Kucnotsr /Cp/ VK-1.1 VK- J1.1 Ompoc,
1.2 VK-1.3 JI1.2J12.1 MIPOBEpKa
I1K-3.1 IIK- J12.2 3alaHuN
3.21IK-3.3 | 5122323 54
Tema 8.5. Comu /Cp/ YK-1.1 VK- J1.1 Ompoc,
1.2 VK-1.3 JI1.2J12.1 IIpoBepKa
ITK-3.1 TIK- J2.2 3a/laHui
3.21IK-3.3 | 5122323 54
Paznen 9. 3auer ¢ oueHkoi
3auer ¢ oneHkoit /3auéTCOn/ VK-1.1 VK- J1.1
1.2 YK-1.3 JI1.2712.1
TIK-3.1 IIK- 2.2
3.21IK-3.3 | 512233 54
5. ®OHJ OLIEHOYHBIX CPEJICTB
5.1. lIpumepHbIii NepeyeHb BONPOCOB K 3a4eTy
1. Ipenmer u 3amaun xuMuH. SIBIeHNS QuU3nUecKue M XUMUYeckue. MecTo XUMUHU CPeIH eCTECTBEHHBIX HayK. XUMHSA U
9KOJIOTHSL.
2. OCHOBBI aTOMHO-MOJICKYIISIpHOH Teopuu. [loHsATHE aToMa, 37ieMeHTa, BemlecTBa. OTHOCHTENbHAS aTOMHAS U
OTHOCHTEIIFHAS MOJIEKYIISIPHAS MACCHI.
3. Mouib - equHMIIa KOJIMYECTBa BellecTBa. MossipHas macca.
4. 3aKOHBI CTEXMOMETPHUH: 3aKOH COXPAHEHHsI MAcChl BELLECTBA, 3aKOH MOCTOSHCTBA cocTaBa. OTHOCUTENbHASI INIOTHOCTD
rasa.
5. Crpoenne aroma. AtomMHOE apo. M30oTombl. CTabuinbHbIe U HECTAOMIBHEIE SAPA.
6. JIBoiicTBeHHas mpupoaa 3i1ekTpoHa. CTpoeHHe 3JEKTPOHHBIX 000104ek aToMoB. KBaHTOBBIE yKcaa. ATOMHbBIE

opOuTanH. DIEKTPOHHbIC KOH(PUTYPAIIUU AaTOMOB B OCHOBHOM W BO30Y)KJICHHOM COCTOSTHUSIX.
7. Otkpeitue Jl. . MenzaeneeBbIM NMepHOJUYECKOTO 3aKOHA M CO3JaHHE MEPUOAHMUECKON CHCTEMbl XUMHUYECKHX




anemeHTOB. CoBpeMeHHas (GOpMyIUPOBKA MNEPHOANIECKOTO 3aKOHA.

8. CrpoeHne MepuoJUYECKO CUCTEMBI: OOJBIINE U Majble TEPUOJbI, TPYIIBI U MOATPYIIILL.

9. 3aBHCHMOCTE CBOICTB 3JIEMEHTOB M 00pa3yeMBIX WMH COCTMHEHHI OT MOJIO0)KEHHUS dJIEMEHTa B IEPHOANIECKOI CHCTeMe.
10. Bunbr xuMudeckoil cBa3u: KOBaJleHTHas (TIOJSIpHAS M HEMOJSIpHAs), HOHHAS, METaJUINUEecKasi, BOXOPOJHAS.

1. MexaHu3Mbl 00pa30BaHUsl KOBAJIEHTHON CBS3U: OOMEHHBIH M JOHOPHO-aKUENTOPHBIA. DHEPIus CBsI3M.

12. DNeKTpoOTpUIATENbHOCTD. [10MIIPHOCTD CBSA3H, MHAYKTUBHBIN 3] deKT.

13. Kpatasie cs3u. Monens rubpuamsarim opoutaneil. CBsI3b JIEKTPOHHON CTPYKTYPHI MOJIEKYN C MX T€OMETPHYECKAM

cTpoeHHeM (Ha MPUMepe COSTUHEHUI IEMEHTOB 2-r0 eproaa). J(enoKanu3aist dIeKTPOHOB B COMPSIKCHHBIX CHCTEMAX,
ME30MEpPHBIH 3P PEKT.

14. BanentHocTs U creneHs okucieHus. CTpykrypHble GopMmynsl. M3omepns. Buasr nusomepnn, cTpykTypHas H
HIPOCTPAaHCTBEHHAS H30MEPHS.

15. ArperaTHble COCTOSIHUS BEILECTB U MEPEXOJbl MEXKIy HHMHU B 3aBHCUMOCTU OT TeMIEpaTypsl U JaBieHus. [a3bl.
I'a3oBble 3aKoHbl. YpaBHeHHEe Menpeneesa - Knanelipona. 3akoH ABOragipo, MOJISIPHBIH 00BbEM.

16. Kuaxoctu. Acconnanyst MOJIEKYll B XKHUIKOCTSAX. TBepable Tena. OCHOBHBIE TUIBI KPUCTAIUIMYECKUX PELIETOK:
KyOM4ecKue U reKcaroHajabHEbIE.

17. Knaccugukanus XMMHYECKUX PEaKUWi: PEaKIUU COSIUHEHUs, pa3lIoKEHUs, 3aMeleHNs, OOMeHa.

18. OKHCIATETBHO-BOCCTAHOBUTENBHEBIE peakiin. OnpeneNieHne CTEXHOMETPUIECKUX KO03(D(HINEHTOB B YPaBHEHMIX
OKHCIIUTENEHO-BOCCTAHOBUTEIIBHBIX PEAKIIHIA.

19. Psn ctaHmapTHBIX AJIEKTPOIHBIX MMOTEHIHAJIOB.

20. Tennossle ekt xumMuueckux peaknuil. Tepmoxumudeckue ypaBHeHus. Temnora (3HTaNBINNSA) 00pa30BaHUS
XUMHYECKMX COeTMHEHNH. 3akoH ['ecca B ClIeICTBUS U3 HETO.

21. CKOpOCTh XUMUYECKHX PEAKIUi. 3aBUCUMOCTh CKOPOCTH PEAKLIUH OT MPHUPOALI M KOHIEHTPAIIUU PearupyromnX

BEILECTB, JAABJICHUsI, TEMIIEPATYphl, IPUMEHEHNS KaTanu3aTopa. KoHCTaHTa CKOpPOCTH XUMUYECKOH peakiuu. DHEprus aKTUBalKU.
KaTanu3 u xatanuszatopsl.

22. OOpaTUMOCTh XUMHIECKUX Peaknnii. XMMHIECKOe PaBHOBECHE M YCIOBHsA ero cMmemenus, npuHimn Jle [larense.
KoncranTa paBHOBecus, CTENeHb IIPEeBPaILCHUSI.

23. PactBopsl. PacTBOpHMOCTB BELIECTB U €€ 3aBUCHUMOCTb OT TEMIIEPATyphl, JaBJIEHUs, IPUPObl pacTBopuTens. CrocoOsl
BBIPa)KEHHsI KOHLIEHTPALMK PaCTBOPOB: MaccoBasi J0JIs1, MOJIbHAsL 10JIs1, MOJIIpHAsl KOHLeHTpauus. Teepasie pacTBopbl. CIlnaBbl.

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

25. HonHble ypaBHEHUS peakLuil.

26. CBOICTBa KUCIOT, OCHOBAaHUIl U COJIEH B CBETE TEOPUU JJIEKTPOIIUTUUECKON Aucconuanuu AppeHuyca.

27. I'uaponus coneit.

28. OneKTpoan3 BOJHBIX PAaCTBOPOB U paciulaBoB coliel. IIporecchl, mpoTekaronye y KaToAa U aHo/a.

5.2. IlpumepHBlii NepedyeHb BONPOCOB K IK3AMEHY

He npexgycmotpeno YII

5.3. TemaTuka KypcoBbIX padoT (KypCOBBIX MPOEKTOB)

He mpenycmotpeno YII

5.4. ®oH OIIEHOYHBIX CpPeaACTB IAJIsl MPOBEACHUA TEKYIIEIro KOHTPOJIsA

[penonaBanne XuMuu KpoMe Kypea JIEKIUH BKIIIoYaeT 00s13aTelIbHOE TPOBEICHUE J1aO0paTOPHBIX 3aHATHIL. 1lenbro 1abopaTopHbIX
3aHATHH SIBIAETCS (JOPMHUPOBAHNE YMEHHH BBITIONHSATH THUIIOBBIE PEAaKIUH Ha (QyHKIHOHAIBHbIE TPYIIIEI M KaYECTBEHHO
OTIPEAETATh HEKOTOPBIE COCIMHEHUS.

JlabopaTopHast pab0Ta BBIMOTHIETCS KaXKABIM CTYICHTOB MHANBUAYAILHO. [ 3KOHOMHY BpeMeHHU U 0oJiee TIIyOOKOTO
OCMBICIICHUS Ta00PaTOPHON pabOThl HEOOXOAUMO B ITPOLIECCE CAMOIIOATOTOBKH IIPOYUTATh OIMCAHHE OIIBITOB, YACTUYHO
3aITOJTHATH MPOTOKOI TJabopaTopHOH paboThl. Ha kaXkoM 3aHATHH NOCIIE BEITOTHEHHS 3KCIIEPUMEHTAIILHON YaCTH IPOBOIUTCS
TEKyIIHi KOHTPOJIb II0 YCBOCHUIO yueOHOTO MaTepuana. CTyIeHTy npeiaraeTcsa HeCKOIbKO BOIIPOCOB, Ha KOTOPBIE OH JaeT OTBET
WM YCTHO, WM B IIMCBMEHHOM BHZE. EClN CTy/IeHT NpaBHIIbHO OTBETHII Ha NPEIOKEHHBIE BOIIPOCHI, 3HAUUT, MaTEpHall TEMbl UM
YCBOEH, M OH IOJTy4acT 3a4eT 10 JaHHOH TeMe.

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

- TpeGoBaHuUs K 0(OPMIICHHIO OTUETA;

- ZIIOTIOJTHUTENBHBIE BOIIPOCHI JUISl 3aIIUTHI JIAOOPATOPHOH PabOTEL.

TpeboBaHMA K 0(OPMIEHHIO OTYETA ITO0 Ta00PATOPHEIM paboTaM

BBEJIEHME

OO6me TpeOoBaHMs K BHITOJHEHHUIO JA00PaTOPHBIX paObOT

[lepen BrImoTHEHNEM Ta00PATOPHOTO MPAKTHKyMa HEOOXOJMMO Ha BBOJHOM J1aOOPaTOPHOM 3aHSATHH M3y9UTH OOIIHE IIPaBHiIa
NOBEJICHHS M TEXHUKY O€3011aCHOCTH P BBIIIOJIHEHHUH J1a00PaTOPHBIX paboT MO XMUMHH, CITHCOK JINTEPATYPhl PEKOMEH IyeMOH Jutst
UCIIOJIb30BaHMUS IIPH HOATOTOBKH K BBINOJIHEHUIO JJA00PaTOPHBIX paboT U «TeMaTuyeckuii uiaH 1abopaToOpHBIX paboT,
WUMETOIINICS B Ta00OpaTOpHH.

[Mops oK MOATOTOBKH K BRIMOTHEHHUIO TA00PaTOPHOH pabOTHL:

CTyaeHT JOJDKEH SBISTHCS Ha Ja0opaTOpHbIE 3aHATHS MOJTOTOBIEHHBIM K 1a00paTOpHO paboTe, BBITOJHEHUE KOTOPOH
HPEIYCMOTPEHO TEMATHYECKUM IUIAHOM Ha COOTBETCTBYIOLIYIO 1aTy.

[IpenBapuTenpHas MOATOTOBKA K paboTe BKIIOUaeT 0(opMIICHHE TIEPBOM H BTOPOI YacTH OTYETa M0 COOTBETCTBYIOMIEH (hopme u
BBITIOJIHEHHE 33/IaHMS ISl CAMOCTOSTEIbHOM NOATOTOBKY K YKa3aHHOI! 1abopaTopHOH paboTe ¢ MCIOIb30BaHHEM MaTEpHaIOB
JeKni, y1eOHUKa U JTaHHBIX METOANYECKUX YKa3aHUMH.

Ortuer o npexcroseil padoTe odopmiseTcs o cieayomen popme: nata BEITOTHEHHS paboThl, Ne tabopaTopHOit paboTHI,




Ha3BaHUe paboThl, I Teoperndeckas gacTs, II mpakTuyeckas 4acTs.

Teopernueckast 4acTh - B pa3jielie U3J1araloTcsi OCHOBHBIE MOHSTHS, 3aKOHBI, pacueTHbIE (GOPMYIIbI, KOTOPbIE HEOOXOANMO YCBOUTD
JUISL CO3HATEIFHOTO BBITIOTHEHNUS SKCTIEPIMEHTA B TPaMOTHOM 00paOOoTKH pe3ynbTaToB. [lepedeHp MOHATHI 1 3aKOHOB UMEETCS B
METOIIMUECKUX YKa3aHUSAX K COOTBETCTBYIOMIEH Ta00paTOpHOI paboTe B pa3ziene «reopeTudeckast 6a3a 3KCIepUMEHTay, C
UCIIONIb30BaHHEM KOTOPBIX BHIBOAATCS (hOPMYIBI AT pacueTa ompesensieMoi B paboTe BeMUUHEL. B KoHIIE pa3jiena npuBogsITCS
PEIICHUS ¥ Pe3yAbTaThl BEIIIOTHEHUS 3a/IlaHUH JUIS CAMOCTOSTEIILHOM TTOJITOTOBKH K COOTBETCTBYIOLIEH 1ab0opaTopHOi paboTe.
[IpakTHueckas 9acTb - B pa3zene MPUBOIUTCS:

PHCYHOK U OIHCaHME ONBITHON YCTaHOBKUY;

nepedeHb HEOOX0AUMBIX PEaKTHBOB, TOCY/bI, BCIIOMOTaTENIbHBIX MAaTEPUAIIOB,

M3MEPHUTEIIBHBIX TIPHOOPOB (IS H3MEPHUTENHHBIX IPHOOPOB YKa3aTh KIACC TOYHOCTH, IIEHY JCJICHN) B METOANIECKHUX YKa3aHHIAX K
BBIITOJTHEHHIO COOTBETCTBYIOMIEH TabopaTopHOil paboThl);

TUIaH YKCIICPHMEHTa;

YpaBHEHUsI PeaKLnii;

TabJHIa IS 3aITUCH Pe3yAbTaTOB H3MEPEHHUH.

Iopsox BeIMoTHEHUS 1a00paTOPHOIt pabOTHI

Ha nabopaTopHOM 3aHSTHH CTYAEHT Y4acTBYET B MHIUBUYaJIbHOM COOECEIOBAaHNH C IIPEHIOAABATEIIEM 110 COJIEPIKAHHIO
npencrosme padotsl. [IpenonaBaTens genaer 3aKIOYeHNE 0 TOTOBHOCTH CTYAEHTa K paboTe Mo coepKaHuio 1 1 2 acTer
OTYeTa, pe3yabTaTaM BBITIOIHEHHUS 3aJaHUS IS CAMOCTOSITENIBHOM MOATOTOBKHM, KOTOPHIE MIPEACTABIAIOTCS B BUJIE CIICIYFOIINX
TabIuUIL.

B citydae 1ocTaTO4HOTO YPOBHS MOJTOTOBKH CTYJCHT ITOJIY4aeT JOIYCK K BBINOJIHEHUIO SKCIIEPUMEHTA U 110]1 HaOII0IeHHEM
nabopaHTa BEIIOIHSACT PaOOTY B COOTBETCTBHH C INTAHOM SKCIICPHMEHTA, BHOCHT Pe3yAbTaThl H3MEPEHUH B TaOJIHITY, IPOBEpsIET
HOJydIeHHbIE Pe3yIbTaThl U IPABUIBHOCTD UX 3aIHCH y IPenoaBaTens. B ciydae HempaBUIbHOTO U3MEPEHUS U 3alUCH
MOJTy4EHHBIX PE3yNIbTaTOB CTYIEHT MOBTOPSET U3MEPEHUS] U KOPPEKTUPYET 3aMUCU PE3YAbTATOB, HOATOMY PE3YIbTaThl U3MEPEHUH
Ha [IepBOM 3Tarle [ejiecoo0pa3Ho BHOCUTE KapaHaamoM. [Ipi MoCTmkeHnN pa3yMHBIX Pe3ybTaTOB U MIPABMIIFHOTO UX BHECEHHS B
Ta0IHITy HEOOXOIMMO MIPUBECTH B IIOPANOK pabodee MEcTo, CaTh METOANIECKHE yKa3aHUs, 000pyI0BaHHE JCKYPHOMY HIIH
1a0OpaHTy U MOAMNKCATh TaOIHILy SKCTIEpUMEHTANbHBIX JaHHBIX Y IIpenoiaBartels. B 3ToM ciydae CTyIeHTY 3aUUThIBaeTCS
BBITIOJIHEHHE KCIIEPUMEHTA, EMY CIEAYET IIPUCTYIHTh K 00pab0TKe pe3yIbTaToOB M COCTABICHUIO CIEAYIOIIETO Pa3/iena OTYETa -
[II PacyeTts! 1 BEIBOIBI.

B pazaene nomKkHBI OBITH MPEICTABICHEL:

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

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

Pacuer oTHOCHTENBHOI OMIUOKH ¢ TOUHOCTEIO 70 0,1%.

IIpu poBeicHUHN PAcUETOB M BHECCHUH YHMCIIOBBIX 3HAUCHUH PE3y/IbTaTOB U3MEPEHUH U PacueToB B TAOIMIy HEOOXOMMO
PYKOBOJICTBOBATKLCS OOLIMMH TPaBHIIaMH 110 00pabOTKe Pe3yabTaTOB U3MEPEHHIA.

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

CTyIeHT JOIMycKaeTcs K 3K3aMeHy 10 JHUCIUIUINHE, eCII UM B TEYCHHE CEMECTpPa BBITIOHEHBI BCE IIPEAYCMOTPEHHEIE
TEeMaTHYECKIM IUIAHOM J1a00paTOPHBIE pabOTHI, TOIYYECHBI TIOJIOKUTENIBHBIEC PE3YIbTATHI TP BBOAHOM KOHTPOJIE, KOHTPOJIBHOH
paboTe U BHINOIHEHB! HHANBUIyaIbHbIE 3aJaHUS 110 COOTBETCTBYIOIIUM pa3fienaM IMPOorpaMMBl.

Bomnpocs! s 3amuTe! 1abopaTopHON paboTE

Bomnpocs! u 3anaun k 1a60paTopHOT paboTe CKOPOCTh XUMHUYECKON PEaKITHI

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

Kaxkue (axTopsl BIUSIOT Ha CKOPOCTh XUMHUYECKOI peakuuu?

3aBUCHMOCTb CKOPOCTH PEAKLIMU OT KOHLUECHTPALUU PEArupyIOIUX BELIECTB B TOMOIEHHON CHUCTEME.
3aBHCUMOCTb CKOPOCTH PEaKIMU OT KOHLEHTpPAIMU PearupymoliuX BEIECTB B FeTEPOICHHON CHCTEME.
3aKOH JEHCTBYIOIIUX MAacc.

KoncraHTa CKOPOCTH XUMHUUYECKON pEaKLUu.

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

UYro Takoe KaTanu3aTop, KaTalu3 U MHTHOUTOP, JUIS YErO OHH HYXKHBI?

. KakoB MexaHW3M JIEHCTBUS KaTalu3aTOPOB B TOMOTEHHOW W T€TepOTEHHOW cucremax?

10. BeIpa3ure MaTeMaTHUECKH CKOPOCTH HPSMBIX M OOPATHBIX PEaKIIUA:

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

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

R

11. Bo ckonbko pa3 yBeTMUUTCS CKOPOCTh peakiuu IMpH noBbimeHnn temmeparypsl ¢ 20°C mo 50°C, ecnu TemmepaTypHBI
k03¢ HUIUEeHT paBeH 3.
12. Bo ckonbko pa3 ciemyeT yBeIMYMTh KOHIIGHTpaluio BemiectBa B2 B cucreme 2A2(r.) + B2 = 2A2B(r.), 4to0s! nipu

YMCHBIICHUU KOHUCHTPAlUU BCUICCTBA AB4 pa3a CKOpOCThb HpHMOﬁ
peakunu HE U3MCHNIIACH.

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 MPSAMON peakIuu?

14. Yemy paBeH TeMItepaTypHBIH KO3(OHIHNEHT CKOPOCTH PEAKIUH, €CIIU TIPH YBEIMYEHUH TeMIlepaTypsl Ha 30 rpamycoB
CKOPOCTB peaKIiH Bo3pacTaeT B 15,6 pas.

15. IIpu 150°C HekoTOpas peakius 3akaHduBaeTcs 3a 16 MuHyT. [IprHHUMAas TeMIepaTypHbId KO3 GHUIIMEHT CKOPOCTH

PEaKIUU PaBHBIM 2,5, pacCUUTAaTh, Yepe3 KaKoe BpeMst 3aKOHUUTCS 3Ta PEaKIs, eClT MPOBOAUTH ee: a) pu 200°C; 6) pu 80°C.

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




1. Kaxkue peakunu Ha3bpIBarOTCA HeoOpaTUMBIMU M oOpatumbiMu? [IpuBequTe mpuMepsl.

2. [aiite onpeneneHue MOHATHIO XUMHYECKOEe paBHOBecHe. Kak MOXKHO MCIOJIB30BATh 3aKOH JACHCTBYIOLIMX Macc IS
00paTHMBIX peaxumii?

3. JHaiite onpeneneHue NOHATUIO KOHCTAHTA PaBHOBECHSL.

4. CBsI3b KOHCTAHTBI PAaBHOBECHSI C paBHOBECHBIMH KOHIEHTparusiMu. OT kKakuX (paKTOPOB 3aBUCHUT 3HaUY€HHE KOHCTaHTBI
paBHOBecHs?

5. Chopmymupyiite npunnun Jle-Illatense. Kakue (axropsl BIHAIOT HA N3MEHEHHE XHUMHUYECKOTO PAaBHOBECHS?

6. Kak BIUSIIOT yMEHBIICHHE KOHIEHTPAIUN PEaTupPYIOMINX BEIIECTB, TEMIIEPaTyphl U AaBICHHUS HAa CMEIICHHUE
XHMHYECKOTO paBHOBecHs B peakuuu: N2 + 3H2 [ 2NH3 + Q.

7. Kak Brnustfor yBenmmueHHe KOHIICHTPAIMU NPOAYKTOB PEaKIWH, TEMIEPAaTypsl W JaBJICHHS HA CMEIICHHE XHMHUYECKOTO
paBHOBecHs B peakiun: N2 + 3H2 [ 2NH3 + Q.

8. PaBHoBecue B rereporeHHbIX cucteMax. OT Kakux (pakTopoB OHA 3aBUCHUT?

9. B kakyio cropony cmecturcsi paBaoBecue peakiuu COCI2(r.) [1 CO (1.) + CI2(r.) npu BBEJACHUH B PAaBHOBECHYIO
CHCTeMY UHEPTHOTO ra3a npu: a) V = const; 0) p = const.

10. Kak Bnuser uaMeHeHue J1aBICHHUsI 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 KoHIEHTpaIiy BEIIeCTB COCTABIISIIH:

[H20] = 0,12 moms/m; [C12] = 0,12 momns/i; [HCI] = 0,3 mons/it; [O2] = 0,2 momns/n. Haligure: a) 3HaueHHe KOHCTAHTHI PABHOBECHST;
0) KaKOBBI HCXO/IHbIE KOHIEHTPALKHU XJIOPOBOAOPOa U KUcIopoaa?
12. Kak BAMSIOT yMeHbIIEHHE TEMIEpaTyphl, JaBJICHUS U KOHLEHTPALUH MIPOAYKTOB PEaKLMH Ha
CMETeHNEe XUMUYECKOTO PAaBHOBECHSI B CIISIYIOIIUX CUCTEMaX?

a) 2NO + 02 [ 2NO2 + 28 kkain; 6) 2HBr [J H2 + Br2 -16 kkain.
13. KoncranTa paBHoBecus peakiuu FeO(k.) + CO(r.) [1 Fe(k.) + CO2(r.) npu HekoTOpoii Temnepatype pasua 0,5. Haiinure
paBHoBecHbIe KoHIeHTpamuu CO u CO2, ecnu HavadbHBIC KOHIIEHTpAIMH 3THX BemecTB coctapsuii: [CO] = 0,05 momw/it; [CO2]
=0,01 momp/m.
14. PaBHoBecue B cucteme H2 (r.) + 12 (r.) [J 2HI (r.) ycTanoBUII0Ch Iipu cienyrommx koHueHTpanuax: [H2] = 0,025 mons/m; [12]
= 0,005 mouts/m; [HI] = 0,09 mosw/i1. Onipenenute UCXOAHbIC KOHIIEHTPAIMK K02 U BOJOPOA. .
15. Ilpu HexoTopoit TemnepaType paBHoBecue B cucreme 2NO2 [1 2NO + O2 ycTaHOBHIJIOCH MPH CIEAYIOIMINX KOHIEHTPALIUAX:
[NO2] = 0,006 monb/m; [NO] = 0,024 mons/n. Haligure: a) KOHCTaHTY paBHOBECHUS peakiuu; 0) HCXOAHYI0 KOHIeHTparmo NO2.

Bomnpock! 1 3a1a4un k 1abopatopubiM pabotam 1o TeMe PACTBOPDI: «Teopus 35eKTpOIUTHYIECKOM AUCCoauy. Peaknnu
WOHHOTO 00OMeHay, «IoHHOe MPOn3BeIeHUE BOIBI, BOJIOPOTHBIN MOKa3aTeNby, « [ uapomms»

L. JlaiiTe ompeneneHus MOHITUSIM JIEKTPOIUT M HednneKTponuTsl. [IpuBeaure nmpumepst.

2. CoopmynupyiiTe TpH IOJIOKEHUS TEOPHU SIEKTPOJIUTHUECKON JUCCOLMANK IIBEACKOTO XUMUKa AppeHuyca.
3. KakoB MexaHU3M 3JIEKTPOIUTUYECKON TUCCOLMALUM?

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

5. Jucconuanys KUcioT (OJHOOCHOBHBIX, IBYXOCHOBHBIX U TPEXOCHOBHBIX).

6. Juccornmanys ocHOBaHMH (OZHOKHCIIOTHBIX, JBYXKHUCIOTHBIX M TPEXKHUCIOTHBIX).

7. Juccouunanusi cpeaHUX CoJiel, KUCIBIX U OCHOBHBIX COJIEH.

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

9. [IpuBenuTe IMpUMEpPHI HOHHBIX PEAKIMH WAYIIUX ¢ 00pa30BaHHEM OCA/IKOB.

10. [TpuBenuTe MprMepsl HOHHBIX PEAKINA HUIYINX ¢ 00pa3oBaHMEM ra3000pa3HBIX M MaJOPAaCTBOPHMEIX BEIICCTB.
1. IMpuBeauTe mpUMepsl HOHHBIX PEAKIUH UAYINX ¢ 0Opa30BaHMEM MAJIOAUCCOLUHUPYIONNX BEIIECTB (CIadbIx
3JICKTPOJIUTOB).

12. [IpuBenuTe MprMepsl HOHHBIX PEaKIUi MIYIMINX ¢ 00pa3oBaHHEM KOMIUICKCHBIX COCTMHEHHI.

13. Crenens aucconuanun. KoHcTaHTa AHCCOIHALINH.

14. ®akTOpbI BIUSIONIME HA CTETIEHb JUCCOLMAINY (IPUPOAa PACTBOPHUTEINS,
KOHIICHTPAIHsI PACTBOPA M HATUYHE OJJHOUMEHHBIX HOHOB)

15. CunpHBIC U clTaObIe SIEKTPOIHTHI.

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 3IeKTpopapUHIPOBAHUE METAJIIOB?

. Haiinure 00beM kucimoposa (H. y.), KOTOPBIA BBIIEISAETCS MPH NMPOIMYCKAaHUU ToKa cuioi 6A B TeueHun 30 MuH. uepes
BoaHbIN pacTBop KOH.

6. [pu snexrponuse BogHOTro pactBopa Cr2(SO4)3 TokoMm cwioit 2A Macca kaToja yBelmudwiach Ha 8 . B TeueHHH kakoro
BPEMEHH IIPOBOANIHN JIEKTPOIH3?

7. BBIYUCIUTE 3JIEKTPOXUMHUYECKHI SKBUBAJICHT IIMHKA, €CIU TPpH dJeKTponuse pactBopa ZnCl2 tokom 2,8A a 3a 5 muH 32 cek
BeLenwioch 0,314 r nunka. [lpuBennTe cxemy 3J€KTpoJIM3a U ypaBHEHUS peakLUi Ha 3IEKTPOAaX.

8. Ilpu anekTponmse pacTBopa cyibhaTa MeIn Ha aHOJIE BBIIENMIOCh S60 M kuciopoaa. CKOIBKO TPaMMOB MEJIH BBIIEITMIIOCH Ha
kaTozne? HamumuTe ypaBHEHUS peaKIiii, IPOTEKAIOMINX Ha 3JIEKTPOIax.

9. CocTaBUThH MEKTPOHHbIE YPaBHEHHS PEAKLMMA, TPOUCXOISAIIMX Ha YTOJIBHBIX AJIEKTPOJIaX MPH JIEKTPOJIM3E PACTBOPA XJIOpHUIa
meu (II). OnpenenuTs, Kakue IPOIYKTH BBIACISTIOTCS Ha AJICKTPOAAX.

10. CocTaBHTh IEKTPOHHBIE YPABHEHNUS IIPOIIECCOB, IPONUCXOAAIINX IIPH 3IIEKTPOJIN3E PACTBOpaA CylIb(aTa IMHKA C HHEPTHBIMHU
anekrpoaaMu. ONpeneauTb COCTaB MPOAYKTOB, BBIISTUBIINXCS HA dJIEKTPOJaX U 00pa30BaBIIMXCS B KATOJIHOM U aHOJHOM
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HIPOCTPAHCTBE.
11. CocTaBUTb 37I€KTPOHHBIC YPAaBHEHHS PEAKIM, IPOMCXOASIINX IPH 3JIEKTPOJIU3E pacTBopa Cy/ab(daTa HUKENS C HUKEICBBIM
AHOJOM.

12. KakoBa cuiia ToKa mpu 3JeKTpoim3e, ecin 3a 50 MyuH Bbienuiack Best Meapb u3 120 mu pactBopa CuSO4 konnentpanuu 0,4
MoJIb/n?

13. Kakoit 00beM Boiopoaa (H.y.) BBIICTUTCSA Ha KaToje, eciu yepe3 pactBop NaCl npomyieH Tok cuitoit 2A B Teuenue 20 Mun?
14. Terans xpomupyercst B BogHoM pactBope Cr2(SO4)3 npu cuie Toka 3A. OnpenenuTs IPOJODKUTEIFHOCTE JIEKTPOIIA3A, ECIIH
Ha MOBEPXHOCTH AeTaaHu HeoOxoauMo HaHecTH 1,3 r xpoma. Beixox no Toky paser 40%.

15. B ueM 0COOCHHOCTH METAJUTHYECKON CBS3U?

16. Uto Takoe psij HANIPSHKEHHUST METAJUIOB, M KaKHe IIPAKTHIECKHE BEIBOIBI MOYKHO CHETIAaTh U3 HETo?

17. Kakyro (yHKIIHFO BBITIOTHSIET METAII IIPH B3aUMOJISHCTBUY C KHCIOTaMU?

18. YUem oObsAcHsEeTCS MaccuBUpOBaHUe MeTaioB? Kakue MeTamibl macCuBUPYIOTCS KOHLEHTPUPOBAHHBIMU PACTBOPAMHU CEPHOM U
A30THOM KHUCIIOTHI?

19. Kakue meTasuibl B3aUMOIEHCTBYIOT C KHCJIOTAMH U IIEI0YaMHu?

20. Kaxue npoayKThl MOIY4aroTCs TP B3aHMOICHCTBUHN aKTHBHBIX MeTaoB (Li — Al) ¢ KOHIEHTpUPOBAHHON CEPHOI KUCIOTOH?
ITpuBeauTe MpUMepHl U HAIIMIIUTE YPaBHEHHS PEAKLUi.

21. Kakwne BemecTBa MoTyqatorTcst PU B3aMMOICHCTBAN MaOaKTUBHBIX MeTaIIoB (Cu — Au) ¢ KOHIICHTPHUPOBAHHOW a30THOM
kucinoroi? [Ipuseaure npuMepsl U HAUIIUTE YPABHEHUSI PEaKLIUN.

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

23. ]Iy momydeHust BOJopoJia 00paboTay cMeCh CTPY)KEK METallla M MEJM Maccoil 1 T pacTBOpoM pa30aBIeHHON CEpHOI
KUCTOTBL. OOBEM BBIISTUBIIETOCS BOJOPOAA OKa3acs paBHBIM 1,12 11 (H.y.). BEIUHCINTB COCTaB cMecH B MPOLIEHTaX.

24. Ilpu pacTBOopeHHH 0Opaslia CMECH OIMIOK M€/, XKeNe3a U 3070Ta B KOHIIEHTPUPOBAaHHON a30THOI KucioTte o6pazoBanocs 6,72
nraszau 8,55 r HepacTBOpUMOro ocratka. [Ipu pacTBOpeHHUHU TaKkoH ke HaBECKU B XJIOPOBOJOPOJHOM KHCIOTE BBIIEIUIOCH 3,36 11
raza. OnpenenuTs NPOLEHTHBINA COCTAB UCXOJHON CMECH.

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

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

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

28. JIutnit Maccoii 0,7 T omyctrm B 100 M1 Boasl. Onpenennte 00beM BBLAEIUBIIETOCS Ia3a ¥ MacCOBYIO TOJIFO 00pa30BaBIIEroCs
BEI[ECTBA B PacTBOPE.

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

6.1. Pexomenayemas aureparypa

6.1.1. OcHoBHas1 TUTEpPaTypa

ABTOpBI, COCTaBUTENN 3arnaBue WznarensctBo, ron | Komnu-Bo
JI1.1 |IIpecc U. A. OcHoBBI 001IeH XUMHUH: yaeOHOE TTOcOoOue CII6.: Xumusaar, DNeKTpoH
2017 HBIN
pecype
JI1.2 | Huxonsckuit A. b., Xumust: yaeOHHUK CIIb6.: Xumuspart, ONeKTpoH
Cysopos A. B. 2017 HBIN
pecypce
6.1.2. lonoHUTeIBHAS JIUTEPATypa
ABTOpBI, COCTaBUTENHU 3ariaBue WsnarensctBo, rox | Koanu-so
JI2.1 |CapraesIl. M. Heopranunueckas xumust: yaedHoe mocoodne M.: KonocC, 2004 69
JI2.2 | Eropos B. B. Teopernueckre OCHOBBI HEOPTaHUYECKON XUMUU: KPATKUH Kype CII6.: JIans, 2005 45

AJI1 CTYACHTOB CEIIbCKOXO035IMCTBEHHBIX BY30B : y‘le6HI/IK

6.2. Ilepeuens pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTn "MHTepHeT"

91 | Xumus
92 | Xumus
93 | Xumus
24 | Xumus

6.3.1 IlepeyeHb MPOrpaMMHOro odecnevyeHust

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 IlepevyeHb MHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM




6.3.2.1 | Dnexrponnas Gubuoreunas cuctema « 35C FOPAUT www.biblio-online.ru». IToMHOTEKCTOBAS 3MEKTPOHHAS
6ubmroTeka. IHIMBHIyanbHBII HEOTpaHIMYCHHBIH IOCTYN Yepe3 PUKCHpOBaHHBIN BHeIIHUN [P anpec akamemuu
HEOTpaHNYEHHOMY KOJIMIECTBY IT0JIb30BaTeNeH U3 IF000H TOUKH, B KOTOPO HMeeTcs 10CTyn K ceti MHTepHeT.
https://www.biblio-online.ru/

6.3.2.2 | OnexrponHO-6nbMMoTegHas cuctema ZNANIUM.COM. [TonxHOTEKCTOBAS 37€KTPOHHAs OMOMMoTeka. VIHIUBHyaTbHBIH
HEOTpaHMYECHHBIH JOCTYN Yepe3 pUKCHPOBaHHBIN BHEIIHUH [P anpec akageMnu HEOTpaHHYEHHOMY KOJIYECTBY
0JIb30BaTeNNel 13 000K TOUKH, B KOTOPOH nMeeTcst JocTyn K ceTd MuTepHer. http://znanium.com/

6.3.2.3 | OnexTpoHHas OuOIMOTEUHAs CHCTeMa U3aTenseTBa «Jlanpy. IlonHOTEKCTOBAs ANIeKTpOHHAs OubIHOTeKA.
WHauBUya bHBIH HEOTPAaHHMYCHHBIN TOCTYI Yyepe3 PUKCHPOBaHHbIN BHEIIHUI [P ampec akagmeMun HEOTpaHUIEHHOMY
KOJIMYECTBY MOJIL30BATENEH U3 JTF000W TOYKH, B KOTOPOW UMeeTcs A0CTyI K cetr aTepHeT.http://e.lanbook.com

7. MATEPUAJIBHO-TEXHMYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Aynutopus Bug padot Hasnauenue OCHAIIICHHOCTb

CTonbl, CTymbst YYEHHYECKHE, JEMOHCTPAIllMOHHOE 00OpyIOBaHHUE
(mpoextop ACER (1 mT.), mndposas mHTepakTHBHas Mocka (1 mT.),

322 VuebHas ayquTopust o
YAUTOP nepcoHanbHblii  kommbeiorep ACER (1 mrt.) u y4eOHO-HArIsAHBIE
nocoous
[IIkxad co crmenuaTu3upOBaHHBIM WHBEHTapeM (IMPOOUPKH, KOJIOBI,
MMUTICTKY, INTAaTHBBI, MEpHBIE CTakKaHbl, XUMHUYECKHe peakTuBbl) (1
mr.), mKad BeITHKHOW (1 miT.), Tabauma «PacTBOPHMOCTE KHCIOT H
431 YuebHast aynuTOpuUs ), b ( ) p

ocHoBanui» (1  wr.), Tabmuna  «llepmoamueckas  cucrema
MenpeneeBa» (1 mT.), mocka kimaccHas (1 mT.), CTONBI TabOpaTOpHBIE
(5 mt.), Tabyperku (14 mT.), pakouHa (1 mT.), cryn /m (1 mr.)

IIxad co croenuanu3UPOBAHHBIM HHBEHTapeM (IPOOHPKH, KOJIOHI,
MUMETKH, IITATHBBI, MEPHBIE CTAaKaHBl, XUMHUYeCKHe peakTuBbl) (1
mrt.), mKagp BEITSDKHOHM (1 mT.), Tabmmma «PacTBOPHMMOCTH KHCIOT H
429 YuebHast ayauTopust ocHoBaumit» (1  mmt.), Tabmmma  «[lepmoamdeckas  cucrema
Menpeneea» (1 wr.), crena (1 wr.), mocka kmaccHas (1 mT.), CTOJBI
naboparopubie (5 mT.), Tabyperku (17 mT.), cron npenonasarens (1
mT.), pakoBuHA (1 mrt.), cTyn /M (1 mT.)

IIxad co croenuanM3UPOBAaHHBEIM WHBEHTapeM (IPOOMPKH, KOJIOHI,
MUMETKH, [ITATHBBI, MEPHBIC CTAaKaHbl, XUMHUYECKHe peakTuBbl) (1
mrt.), mKkap BBHITSDKHOW (1 mT.), Tabnuna «PacTBOPUMOCTh KHUCIOT H
427 YueOHast aynuTopust ocHoBanmi» (1 mr.), Tabmmma  «[lepuogmdeckas  cucrema
MenneneeBa» (1 mrT.), gocka kiaccHas (1 mT.), cToibl TabOpaTOpHBIE
(5 mwr.), Tabyperku (19 m.), cron npenoxasatens (1 mT.), pakoBUHA
(1 mrt.), cryn /m (1 mr.)

KoMmbrotepHass TeXHWKAa C BO3MOXKHOCTBIO IIOJKIIIOYCHHS K CETH
"NuTepHer" ®  oOecreueHHeM  JOCTyma B DJIEKTPOHHYIO
[Tomemenue qist nHPOPMAIIMOHHO-00pa30BaTEeNbHYI0 cpeay opraHuzauuu(19 mr.),
CaMOCTOSATENbHON paboThl | CTONBI (17 IIT.), KOMIBIOTEPHBI CTON 6-M MECTHBIM (3 IUT.), CTYIbs
yaenngeckne (34 mr.), crymes 1w/m (18 mT.), cremmaxu ¢
nuTepartypoi, Buaeoysennuurens Optelec Wide Screen (1 mit.)
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8. METOONYECKHUE YKA3AHUS AJ151 ObYYAIOIIAXCSI 110 OCBOEHHIO AW CLIUILIAHBI (MOIYJIST)

Meroauka u3ydeHHs Kypca IpeIycMaTpUBaeT Hapsay C JIEKIHUAMH U 1ab0paTOPHBIMHU 3aHATHAMH, OPraHH3aLUI0 CAMOCTOSATEIbHON
pabOTHI CTYJECHTOB, NPOBEACHUE KOHCYIbTALMH, PYKOBOACTBO AOKIAJaMH CTYICHTOB IJIsI BHICTYIUICHHS Ha HAy4HO-TIPAaKTHYECKUX
KOH()EPEHITHSIX, OCYIIECTBICHHE TEKYIIEro, IPOMEKYTOYHOTO ¥ HTOTOBOTO (hOPM KOHTPOJIS.

Cucrema 3HAHUM 1O AUCHUILIHHE «XUMHUS» (OPMUpPYETCS B XOJ€ ayJUTOPHBIX M BHEAYJHTOPHBIX (CaMOCTOSITENBHBIX) 3aHATHH.
Hcnone3ys JEKUMOHHBINA MaTepual, y4eOHUKH M ydeOHbIe MOCOOMs, JOMOJHHUTEIBHYIO JINTEPATypy, HMPOSBIISAS TBOPUECKHH MOAXO,
oOygaromuiics TOTOBHTCA K JTaOOpaTOPHBIM 3aHATHAM, paccCMaTpUBas MX Kak IOIIOJHEHHE, YIIIyOJeHHWe, CHCTEMAaTH3aIus CBOMX
TEOPETUUECKUX 3HAHUH.

Jlnst ocBOEHUSI JUCILMILUIUHBI CTYEHTaMH HEOOXO0IUMO:

1. mocemaTh JEKIUH, HA KOTOPBIX B C)KATOM M CHCTEMHOM BH[E M3J1araloTCsl OCHOBBI IHUCLMIUIMHBL: JAOTCA ONpENENCHUs MOHATHI,
TEpPMHHOB, KOTOpPBIE IOJDKHBI 3HATh CTyAeHTHL. CTYIEHTY BaXkKHO IIOHATH, YTO JIEKIMS €CTh CBOeoOpas3Has TBopueckas (opma
caMoCTOATenbHOW paboTel. Hamo meITaThCst CTaTh AKTUBHBIM COYYACTHUKOM JIKIMH: AyMaTh, CPAaBHHBATh H3BECTHOE C BHOBBb
NOTy4aeMbIMU 3HAHMSAMH, BOWTH B JIOTUKY U3JIOKEHUS MaTepuana JIEKTOpOM, CIEIUTh 3a XOAOM €ro MBICIeH, 3a ero
apryMeHTaluel, HaXOOUTh B HEH Kaxymruecs BaM cIa0OCTH. Bo BpeMs JeKmum MOKHO 3a[aTh JIEKTOPY BOIIPOC, XKENTaTeIbHO B
HNHCBMEHHOH (hopMme, 4TOOBI HE MEMIaTh U HEe HAPYIIATh JIOTWKU IPOBEACHUS JeKiuu. Kakmas mekuus JOJDKHA OBITH JIOTHYECKH U
BHYTPEHHE 3aBEpIICHHBIM 3TallOM H3JIOKEHHUs MaTepuana Kypca. [lopsmok M3nokeHHs U 0OBbEM H3/IaraéMoro Ha KaXJOoH JIeKIUHU
Martepuana ompezensercss Paboueil mporpaMmoii yaeOHONM IUCLMIUIMHBI M NPETYCMOTPCHHBIM B HEH paclpeneneHneM KOJIMYecTBa
4acoB Ha KXyl TeMy. Kakmas JEKIMs CTPOHUTCS IO MPUHIMITY TPHAABL: OT OOMIEro — K YacTHOMY, a Ha €€ 3aBepIIarolleM 3Tarle
— BO3BpalleHHe K o0IeMy Ha ypOBHE BHOBb H3JIOKCHHOTO MaTepuana. JTo TpeOyeT MOMYMHEHHE €€ OIpPEAeICHHOMY, CTPOTro
BBIJIEPKMBAEMOMY alIropuT™My wiu mnaHy. OueHp BajkHO cOOTHecTM MaTepHan JEKIMU C TeMOMH MpPOrpaMMbl M YCTAHOBHUTH, KaKue
ec BOIIPOCHI HANUIM OCBEUICHWE B MPOCIYIIAaHHOHM JeKiuu. Takke IMOJIe3HO oOpamarbes M K ydeOHmKy. Jlekims u ydeOHHWK He




3aMEHSIOT, a JJOMOIHSIOT APYT APYra.
2. mocemars J1a0OPAaTOPHBIE 3aHATHSA, K KOTOPBIM CJIEAyeT TOTOBHTbCS M aKTUBHO Ha HUX paborars. JlaGopaTopHble 3aHSTHS
HEOOXOIMMO IUIAHMPOBATH TaK, YTOOBI TeMa JIEKIMH TPEANIeCTBOBAaa JaHHOW TeMe naboparopHoro 3aHsTHsA. Ha mepBom
1a00paTOPHOM 3aHATHU CTYJACHTHI, KPOME HWHCTPYKTaXka II0 TEXHHKE OE30MacHOCTH, MOJDKHBI OBITH HPEIYNpexIeHB! O paboueM
pacnopske 3aHATHSA, B YACTHOCTH O TOM, YTO UX paboume MecTa JOJKHBI ObITh MOATOTOBNIEHHI 10 3BOHKA. JlabopaTopHOe 3aHATHE
HEeoOX0IMMO HAYMHATB C OIpOCca, KOTOPBIM Ul TPyNmbl B 15 4yenoBek He HOJDKEH 3aHMMaTh Ooinbmie 15-20 muH. Bo Bpemst ompoca
JOJDKHBI OBITH OIIPOIICHBI BCE CTYNEHTHI TPYIIIBI, ITO3TOMY BOIPOCHI, IpEAiaraeMble CTYIEHTaM, IOJDKHBI OBITH HACTOJIBKO
KOHKPETHBI, 4YTOOBI TpeOoBall KOPOTKOTO, KOHKPETHOTO OTBeTa. 3aTeM IpernojaBaTelb MODKEH O3HAKOMHTH CTYIEHTOB C
COJICp)KaHUEM 3aHATUS, C KOHKPETHBIMH OOBEKTaMH, KOTOPbIE OHM JIOJDKHBI HM3y4uTh. Ha KaskIOM 3aHSATHH, NapajulelibHO C
nabopaTtopHoil paboTON, peKOMEHIyeTCsl BBIIENATH A CTYACGHTOB BpeMs (BO BTOPOH MOJOBHHE 3aHATHSA) Ha TPEIbsABICHHWE Ha
HOpOBEpPKYy pPaboOT, Ha IPOXOXKACHHE TEKYIIEro TECTHPOBaHMS (NHMCBMEHHOTO OTBETa Ha YK€ IPOpPa0OTaHHBIC paHEE TEMBI
nabopaTopHbIX 3aHATUi). CTyOEeHTbI, MpPONYCTUBIIME 3aHATHE, WIM HE IOATOTOBUBIIMECS K HeMy, MpHUIVAlIaloTcs Ha
KOHCYNIBTAIIMIO K IIpernojasatento. JlabopaTopHoe 3aHSATHE 3aKaHYMBAETCS IIO/BEJCHHEM MTOTOB: BBIBOJAMH II0 TeMe H
BBICTABJICHHEM OIICHOK.

3. cucTeMaTH4ecKd 3aHUMAThCS CaMOCTOATENBHOM paboTOM, KOTOpasl BKIIOYaeT B ceds M3ydeHHe MOMOJHHUTENbHOM MH(popmanuw,
MaTepHalioB y4eOHMKOB M CTaTell W3 IEPUOJUYECKON JIUTEpaTyphl, pEIICHHE 3a/ad, HalMCaHWe [OKJIAAO0B, pedepaToB s
TIOJTY9IEHHS TITyOOKHX JOTIONHUTENBHBIX 3HAaHUH. 3aTaHUS IS CAMOCTOSTETIFHOM pabOTHI BRIIAIOTCS MPENOIaBaTeIIeM.

4. Tox pYKOBOJCTBOM IIPENOAABATENd 3aHMMATHCS HAYIHO-HCCIIENOBATENBCKOM pPabOTOH, YTO MpeAnosaraeT BBEICTYIUICHHS C
JOKJTaJaMU Ha Hay4YHO-TPaKTUUECKUX KOH(PEPEeHIUIX U MyOIUKAIHIO Te3HCOB U CTaTeH M0 UX pe3yabTaTaM.

5. IpH BO3HHMKAIONMX 3aTPyAHEHUSAX NPH OCBOCHUM IUCHUIUIMHBI «XHMHsS», A HEYCHEBAIONMX CTYyAE€HTOB M CTYICHTOB, HE
TIOCEIAIOMNX 3aHATHSA, TPOBOIATCS EXKEHEIETbHBIC KOHCYIBTAIMHM, HAa KOTOPBIC IPHITIANIAIOTCS HEYCIEBAIOMNEe CTYHOEHTHL, a
TaKOKe CTYHAEHTHI, HCIBITHIBAIONIE ITIOTPEOHOCTH B TOMOIIY TIPETOJaBaTeNs IPU U3Y4€HUN TUCIUIIIHHBL.

IMTpu n3ydeHnu JUCHUIIUHBI « XUMUSD) CIEIyeT YCBOUTh:

- OO0IIyI0 XUMHIO

- Heopranuueckyro Xumuio

MNPAJIOXKXEHUSA




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



