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Xumus
pabouast mporpamma JAUCUUIUIMHBI (MOTYIIS)

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

Kranuduxarms Bbakanasp
dopma oOydeHHs 3a049Hast
OO6mast TpyI0eMKOCTh 33ET

YacoB 1o yaeOHOMY IIaHy 0 Bupas! koHTpONIS:
B TOM YHCIIE!

AyIUTOPHEIC 3aHATHS 0
caMocCTOsITeIbHAs paboTa 0

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 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 | obecrieunTs CHEIMANHCTOB ONpEeICHHBIM MHHHMYMOM 3HAHHN HEOPraHWYECKOH, AHAINTHYECKONH M OpraHH4YecKOn
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 pe3yibTare 0CBOCHHS JUCHUILUIMHBI 00y4AIOIMIICS N0JIKeH

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)

HaumeHnoBaHue pa3ieioB U TeM /BH] Cemectp / | HacoB | Komneren- | Jluteparypa | Uute | Ilpak. | Ilpumeuanue
3aHATHA/ Kype 1107071 PaKT. | moar.
Pazgen 1. OcHOBHBbIE NOHATHS M 32KOHbI
XHMHH
Tema 1.1 OcHOBHBIE TOHATHS XUMHH /JIek/ 1 1 YK-1.1 VK- JI1.1 1 0
1.2 YK-1.3 JI1.2712.1
IIK-3.1 IIK- 2.2
321IK-3.3 | 31223354
Tema 1.1 OcHOBHBIE TOHATHSA XUMHUH /Cp/ 1 5 YK-1.1 VK- JI1.1 0 0 Omnpoc,
1.2 VK-1.3 JI1.2712.1 IIPOBEPKa
TIK-3.1 TIK- J12.2 3a1aHuN
321IK-3.3 | 312233 54
Tema 1.2. OcHOBHBIEC 3aKOHBI XUMHUH /JIek/ 1 1 YK-1.1 VK- JI1.1 1 0
1.2 YK-1.3 JI1.2712.1
IIK-3.1 IIK- 2.2
3.21IK-3.3 | 512233 54
Tema 1.2. OcHOBHBIC 3aKOHBI XUMEHU /Cp/ 1 5 VK-1.1 VK- JI1.1 0 0 Ormpoc,
1.2 VK-1.3 JI1.2J12.1 NIpOBEPKA
TIK-3.1 T1K- J12.2 3alaHui
3.21IK-3.3 | 512233 54
Paznen 2. CtpoeHue atoma u
NepruoINYeCKUIl 3aK0H
Tema 2.1. DnexkTpoHHOE CTPOCHHE 1 4 VK-1.1 VK- JI1.1 0 0 Ormpoc,
atoma /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIpoOBEpKa
ITK-3.1 TIK- J2.2 3a/laHui
321MK-3.3 | 31223354
Tema 2.2. Ilepuoauueckuii 3aK0H U 1 4 YK-1.1 VK- J1.1 0 0 Omnpoc,
NEPUOJUYECKAs CUCTEMA XUMHYECKHUX 1.2 VK-1.3 JI1.2J12.1 IIPOBEpPKA
anemenTtoB JI.1. Menaeneesa /Cp/ TIK-3.1 TIK- J12.2 3aJaHAN
321MK-3.3 | 31223354
Paznen 3. Xumnueckasi cBsI3b M CTPYKTYpa
MOJIEKY.T
Tema 3.1. Tunel xumuueckux cpsizeid /Cp/ 1 4 YK-1.1 VK- JI1.1 0 0 Omnpoc,
1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
TIK-3.1 TIK- J2.2 3agaHui
321MK-3.3 [ 31222354
Tema 3.2. Tubpunuzamust aTOMHBIX 1 2 VK-1.1 VK- JI1.1 0 0 Omnpoc,
opburaneii. 6- u T-cBsi3u /Cp/ 1.2 VK-1.3 JI1.2J12.1 MpoBepKa
T1K-3.1 TIK- J12.2 3aJaHui
321MK-3.3 [ 31222354
Pa3nen 4. OcHOBHBIE 3aKOHOMEPHOCTH
NMPOTeKAHUS XHMHAYECKUX PeaKuii
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-3.1 IIK- 2.2 3aJJaHHH,
3.2TIK-3.3 | 512233 54 3aImTa
1a00PaTOPHBIX
pabot
Tema 4.2. CKOpOCTh XUMHYECKUX 1 2 VK-1.1 VK- JI1.1 2 0 JlabopaTtopHoe
peaxuuii /J1ab/ 1.2 VK-1.3 JI1.2J12.1 3aHSATHE.
ITK-3.1 TIK- J2.2 Pa6oTta B
321T1IK-3.3 | D1 32233 54 MaJIBIX ITpynmax
Tema 4.2. CKOpOCTb XUMUYECKUX 1 4 YK-1.1 VK- J1.1 0 0 Omnpoc,
peaxkuit /Cp/ 1.2 VK-13 JI1.2J12.1 IIPOBEpPKa
TIK-3.1 TIK- J12.2 3aJJaHHH,
321T1IK-3.3 | D1 3233 54 3amuTa
1ab0paTOPHBIX

pabot




Tema 4.3. Xumuueckoe paBHOBECHE. VYK-1.1 VK- JI1.1 JlabopaTtopHoe
IMpunun Jle Hlatense /J1a6/ 1.2 VK-1.3 JI1.2J12.1 3aHATHE.
TIK-3.1 IIK- 2.2 Pabora B
3.21TIK-3.3 | 5122323 54 MaJIBIX TPyMIax
Tema 4.3. Xumuueckoe paBHOBECHE. VYK-1.1 VK- JI1.1 Omnpoc,
Tpunnun Jle [atense /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIPOBEpKa
ITK-3.1 TIK- J2.2 3aaHnH,
3.21IK-3.3 | 2122323 54 3aIInTa
1a60PaTOPHBIX
pabot
Paznen 5. @usuko-xumMmuyeckasi Teopus
PacTBOPOB YJIEKTPOJIHTOB H
HEeIIeKTPOJIHTOB
Tema 5.1. Mexanusm oO0pa3zoBaHus YK-1.1 VK- JI1.1 Omnpoc,
pacTBOpPOB M UX Kinaccupukanus. MeanbHbie 1.2 VK-1.3 JI1.2J12.1 MpOBEpKa
U peajibHble pacTBOphl. PacTBopeHune kak TIK-3.1 TIK- J2.2 3aJ]aHUH,
(uzuko-xummuueckuit mpouecc /Cp/ 321MK-3.3 [ 01222354 3aIuTa
J1a00paTOPHBIX
pabot
Tema 5.2. 3aBUCUMOCTD PACTBOPUMOCTH YK-1.1 VK- JI1.1 Ormpoc,
PAa3JIMYHBIX BEUIECTB OT IPUPOIBI 1.2 VK-1.3 JI1.2J12.1 NIpOBEPKA
pacTBOpUTENS, TEMIIEPATYPHI U TIK-3.1 IIK- 2.2 3aJaHUH,
nasienus /Cp/ 32T1IK-3.3 | 312253 54 3aIuUTa
1m1ab0paTOPHBIX
pabot
Tema 5.3. CriocoObI BbIpakeHHsI YK-1.1 VK- JI1.1
KOHIICHTPAIH PacTBOPOB /JIek/ 1.2 VK-1.3 JI1.2712.1
TK-3.1 IIK- J2.2
321MK-3.3 [ 01222354
Tema 5.3. CocoObI BeIpaXeHHs VK-1.1 VK- J1.1 Ompoc,
KOHIIEHTpAIiK pacTBopoB /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
T1K-3.1 TIK- J12.2 3aJIaHuH,
3.21TIK-3.3 | 5122323 54 3aImTa
1a60PaTOPHBIX
pabot
Tema 5.4. DnexTponuThl U VK-1.1 VK- JI1.1
JJEKTPOIUTHYECKAst arcconunanst /J1a6/ 1.2 VK-1.3 JI1.2J12.1
IIK-3.1 IIK- 2.2
3.21IK-3.3 | 512233 54
Tema 5.4. DnexTpoNuTHI U YK-1.1 VK- JIT.1 Ormpoc,
ANIEKTpoNnTHIecKas aucconnanmys /Cp/ 1.2 VK-1.3 JI1.2J12.1 IIpOBEpKa
TIK-3.1 TIK- J12.2 3aJaHHH,
321IK-3.3 | 51 D233 54 3aluTa
nabopaTopHBIX
pabort
Tema 5.5. MoHHOE npon3BeicHNE BOIBI. YK-1.1 VK- JI1.1
Bonopoansriit mokazarens. [Tonstue 06 1.2 VK-1.3 JI1.2J12.1
nHanKaTopax /J1ao/ IK-3.1 TIK- J2.2
3.21IK-3.3 | 2122323 54
Tema 5.5. MoHHOE IpOU3BEIECHUE BOABIL. VYK-1.1 VK- J1.1 Ompoc,
Bonopoanslii nokazarens. [lonstue 06 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
nHankatopax /Cp/ I1K-3.1 IIK- J12.2 3aJIaHuH,
3.21IK-3.3 | 5122323 54 3aIuTa
1a60PaTOPHBIX
pabot
Tema 5.6. 'maponus coneit /Cp/ VYK-1.1 VK- JI1.1 Ompoc,
1.2 VK-1.3 JI1.2J12.1 MIpoBeEpKa
TIK-3.1 T1K- 2.2 3aJlaHui,
321T1IK-3.3 | D1 3233 54 3aIuTa
nabopaTopHBIX
pabor

Pa3nen 6. KommiexkcHble coenHEHUs




Tema 6.1. HomeHknaTypa U K1accu(UKaLusL VYK-1.1 VK- J1.1 Ompoc,
KOMIUIEKCHBIX CO€IMHEHUH. Baknelime 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
THTIBI KOMIUIEKCHBIX coenuHenuit /Cp/ T1K-3.1 TIK- J12.2 3aJIJaHuH,
3.21TIK-3.3 | 5122323 54 3aImTa
1a60PaTOPHBIX
pabot
Tema 6.2. XuMudeckast CBS3b B YK-1.1 VK- JI1.1 Ormpoc,
KOMIUIEKCHBIX COeIMHEHUsX. Jucconnanus 1.2 VYK-1.3 JI1.2J12.1 NpOBEPKA
KOMILJIEKCOB B BOAHBIX pacTBopax /Cp/ IIK-3.1 IIK- 2.2 3aJaHUH,
321IK-3.3 | 51 D233 54 3aluTa
11a60PaTOPHBIX
pabort
Paznen 7. OkucanresibHO-
BOCCTAHOBMTE/IbHbIE PEAKLHH.
DJIeKTPOXUMHUYECKHE MPOLECCH
Tema 7.1. CymHOCTb BOCCTAHOBIICHUS — YK-1.1 VK- JI1.1 Omnpoc,
okucieHus. Boccranosurenu u 1.2 VK-1.3 JI1.2J12.1 IIPOBEpPKa
oxucaurenu /Cp/ TIK-3.1 TIK- J12.2 3a1aHui,
321T1IK-3.3 | D1 3233 54 3aIuTa
1mabopaTopHBIX
pabot
Tema 7.2. MeToIbl COCTaBICHUSI YpaBHEHUH YK-1.1 VK- JI1.1 Omnpoc,
OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIX 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
peaxuuii. BiiusHue cpenpl Ha Xapakrep TIK-3.1 IIK- J12.2 3a/IaHUH,
npoTekanus peakuii /Cp/ 321MK-3.3 [ 21222354 3aIuTa
J1a00paTOPHBIX
pabot
Tema 7.3. DnexTponnu3 pacTBOPOB U YK-1.1 VK- JI1.1 Ormpoc,
paciiaBoB dIEKTpoIUToB /Cp/ 1.2 YK-1.3 JI1.2712.1 IpoBepKa
TIK-3.1 T1K- J2.2 3aJlaHuH,
32T1IK-3.3 | D1 3233 54 3aIuTa
1mabopaTopHBIX
pabot
Tema 7.4. l'anbBaHUYECKUH SJIEMEHT. YK-1.1 VK- JI1.1 Omnpoc,
OnekTpoaHble noteHansl. Kopposus u 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
3amuTa metasios /Cp/ IK-3.1 IIK- 2.2 3aJIaHUH,
321MK-3.3 [ 21222354 3aImTa
J1a00paTOPHBIX
pabot
Paznen 8. Heoprannueckast xumusi.
Ba:xHeiilue Kjaaccbl HEOPraHUYECKHX
coeMHEeHMI
Tema 8.1. Kiaccudukarus 1 HOMEHKIATypa YK-1.1 VK- JIT.1 Ompoc,
MIPOCTHIX U CIIOKHBIX BemecTB /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
IK-3.1 IIK- 2.2 3aJaHuN
321MK-33 [ 31222354
Tema 8.2. Knaccudukanus 1 HOMEHKIaTypa YK-1.1 VK- JIT.1 Ormpoc,
okcuJoB. IloxyueHue u cBoicTBa 1.2 VK-1.3 JI1.2J12.1 IIpOBEpKa
coneo0Opa3zyronux okcuaos /Cp/ IK-3.1 IIK- 2.2 3aJaHAN
321MK-33 [ 31222354
Tema 8.3. OcHoBaHMS (TUAPOKCUIBI YK-1.1 VK- JIT.1 Ompoc,
MmetamioB) /Cp/ 1.2 YK-1.3 JI1.2712.1 MpoBepKa
TK-3.1 IIK- 2.2 3aaHul
321MK-3.3 [ 31222354
Tema 8.4. Kucnotsr /Cp/ YK-1.1 VK- JI1.1 Omnpoc,
1.2 VK-1.3 JI1.2J12.1 IIpOBEpKa
TK-3.1 IIK- 2.2 3aaHul
321MK-3.3 | 31222354
Tema 8.5. Conu /Cp/ YK-1.1 VK- J1.1 Omnpoc,
1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
T1K-3.1 TIK- J12.2 3aJaHuN
3.21TIK-3.3 | 5122323 54

Pa3nen 9. 3auer ¢ oneHkoi




3auet ¢ orenkoi /3auéTCO1/ 1 4 VK-1.1 VK- JI1.1 0 0
1.2 VK-1.3 JI1.2J12.1
TIK-3.1 TIK- 2.2
321IK-3.3 | D122033 54

5. ®OH/JI OHEHOYHbIX CPEJCTB

5.1. ITpumepHBIii nepeyeHb BONMPOCOB K 3a4YeTy

L. ITpenmer u 3amaun XMMHU. SIBICHUS (BU3MYECKUE U XUMHUUYECKHE. MeCTO XUMUM CPEIM €CTECTBEHHBIX HayK. XUMHS U
9KOJIOTHSL.

2. OCHOBBI aTOMHO-MOJIEKyIsIpHOU Teopuu. [lonarue atoma, anemenTa, BemiectBa. OTHOCUTENbHAS ATOMHAs U
OTHOCHTEINIbHAs MOJIEKYISIPHAs: MACCHI.

3. Monb - equHHULA KONWYecTBa BemlecTBa. MorspHas Macca.

4. 3aKOHBI CTEXHOMETPHH: 3aKOH COXPAaHEHHUS MAacCHl BEIIECTBA, 3aKOH MOCTOSHCTBA cocTaBa. OTHOCHTENBHAS TIOTHOCTh
rasa.

5. Crtpoenue atoma. AtoMHoe sapo. M3oronsl. CTabunbHbIC M HECTAOUIbHBIC Spa.

6. JIBoiicTBeHHas MpUpoa dekTpoHa. CTpoeHHe 3EKTPOHHBIX 000JI049eKk aToMOB. KBaHTOBBIC 4Kcia. ATOMHbBIE
opbuTany. DNeKTPOHHBIE KOHPHUTYPAI[H aTOMOB B OCHOBHOM U BO30YXXJICHHOM COCTOSTHHSX.

7. Otkpeitue [. . MeHneneeBsIM NepHOJHMUECKOTO 3aKOHA M CO3IaHUE MEPHUOJUUECKON CHCTEMbl XUMUYECKHX
aseMenToB. CoBpeMeHHast HOPMYINPOBKA IEPHOIMIECKOTO 3aKOHA.

8. CTpoceHNe TIeproIMYecKO CHCTEMBI: OOJIBIINE W Majble TIePHOJIBI, TPYIIIBI U MTOATPYIIITHL.

9. 3aBHCHUMOCTh CBOIICTB 3JIEMEHTOB M 00pa3yeMbIX MMH COCTHMHEHHI OT MOJO0XKEHHUS 3JIEMEHTa B MEPHOANIECKON CHCTEMe.
10. Bunbl xuMudeckoil cBA3u: KoBalleHTHas (TOJSIpHAs U HEMOJApHas), MIOHHAs, MeTaJINuecKas, BOJOPOHAS.

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

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

13. Kpatnusie cBsi3u. Moaens rubpuauzanun opoutaneil. CBsA3b dIEKTPOHHON CTPYKTYPBI MOJIEKYS ¢ MX T€OMETPHUYECKUM

CTpOcHHEM (Ha MPUMeEpE COSTUHEHHH IEMEHTOB 2-T0 MeproAa). Jlermokanu3aryst 2IeKTPOHOB B CONPSDKECHHBIX CHCTEMaX,
ME30MEpPHBIN 3P PEKT.

14. BanentHocTs u creneHb okucieHus. CTpykrypHble (Gopmynsl. M3omepus. Buasl uzomepnn, CTpyKTypHast H
HIpPOCTPaHCTBEHHAs U30MEPHS.

15. ATperaTHbIe COCTOSIHUS BEIIECTB M TEPEXObl MKy HHMH B 3aBHCHMOCTH OT TEMITCPaTyphl M JaBICHUA. [a3bl.
T'azoBble 3akoHBI. YpaBHeHHEe MeHaeneena - Kiranelipona. 3akoH ABOragpo, MOJISIPHEI 00beM.

16. Kunxoctu. Accomuanys MOJNEKYI B KHIKOCTAX. TBepasie Terma. OCHOBHBIE THIIBI KPUCTAIUIMYECKUX PEIIETOK:
KyOMYecKHe U r'eKcaroHaJbHbIE.

17. Kriaccudukanuss XAMHUUECKHX PEaKIUil: peaKkiny COSNUHECHNUs, Pa3IokKeHUs, 3aMelleHus, OOMeHa.

18. OKHCIUTETBHO-BOCCTAHOBUTENBHEIE peakin. ONmpefeNieHne CTeXHOMETPHIECKUX KO03((UINCHTOB B YPaBHEHUIX
OKHCIIUTENbHO-BOCCTAHOBUTENBHBIX PEAKIH.

19. Psin cranmapTHBIX 3JIEKTPOJHBIX MOTEHIHAIIOB.

20. Temnossie 3¢ dexTsr xumudecknx peaknuii. TepMoxumudeckue ypaBHeHHs. Temora (3HTAIBMUA) 00pa3oBaHUA
XUMHUYECKUX coeanHenuil. 3akoH I'ecca B cieacTBus U3 HEro.

21. CKOpOCTh XUMUYECKUX pPEAKLU. 3aBUCUMOCTb CKOPOCTH PEAKLUH OT MPHUPOAbI U KOHLUEHTPALMU PEarupyIOMINX

BEILIECTB, JIaBJICHUS, TEMIIEPATYPhI, IPUMEHEHHs KaTanu3aTtopa. KoHcTaHTa CKOPOCTH XUMHUYECKON peakuuu. DHEprus akTUBALHU.
Karanus u xaranusatopsl.

22. OOpaTUMOCTh XUMHYECKHX peakuuii. XuMHIecKoe paBHOBECHE M YCIOBHs ero cMmemienus, npuniun Jle Ilarense.
KoHcranTta paBHOBeECUS, CTENIEHb [IPEBPALLEHUS.

23. PactBopsl. PacTBOPIMOCTS BEIIECTB M €€ 3aBHCHMOCTH OT TEMIIEPaTyphl, JaBICHUS, MIPUPOIB! pacTBopuTens. CIocoOs!
BBIPAXKEHHS KOHIIEHTPAIUU PacTBOPOB: MaccoBasi JIOJs, MOJIbHASI JOJIS, MOJISIpHAs KOHIIEHTpanus. TBepasie pacTBopbl. CIIIaBbL.

24. CusnbHBIC U cra0ble 37IEKTPOJIUTHL. DJNEKTposuTHYe “cKast aucconmanus. Koncranra aucconuanuu. CreneHsb
JMCCOLHAIH.

25. HonHble ypaBHEHUS peakLuUi.

26. CBoiicTBa KHCIOT, OCHOBaHUII U cojell B CBeTe TEOPUH DIEKTPOIUTHYECKOH nucconuanun AppeHuyca.

27. I'uoponus coneid.

28. ONeKTpoau3 BOIAHBIX PACTBOPOB U PacILIaBOB cojiel. IIporecchl, MpoTeKaomue y KaTola U aHoAa.

5.2. IlpumepHBliil NepedyeHb BOIPOCOB K 3K3aMeHYy

He npenycmorpeno VII

5.3. TeMaTHKa KypCcOBbIX PadoT (KypPCOBBIX IPOEKTOB)

He npenycmotpeno YII

5.4. ®OHA OLEHOYHBIX CPEACTB AJIS NPOBeJeHUs TEKYIero KOHTPOJIsI

IMpenonaBarne XuMun KpoMe Kypca JISKIIHA BKIIIOYaeT 00s13aTeIbHOE IIPOBEICHNE Ta00paTOPHBIX 3aHATHH. [{enbio mabopaTopHBIX
3aHATHH IBIsIeTCA (OPMUPOBAHIE YMEHUH BEIITOIHATE TUIIOBBIC PEAaKIIMU HA (PYHKIIMOHAIBHBIE TPYIIIBI U KAYECTBEHHO
OIIPENEIIATh HEKOTOPBIE COEANHEHHU.

JlaGoparopHasi paboTa BBIIONHSIETCS KaXKIbIM CTYAEHTOB MHINUBUYaIbHO. /1151 5SKOHOMHH BPEMEHH U OoJiee IITy0OKOoTo
OCMBICIICHHS Ta00PaTOPHOH PabOTH HEOOXOANMO B MIPOIIECCE CAMOTIOATOTOBKH POYUTATh ONHCAHHE OMBITOB, YACTHYHO
3aIM0JTHUTH IPOTOKOJI TabopaTopHOit paboThl. Ha Kax10M 3aHATHH TIOCIIE BBIIIOIHEHUS SKCIIEPUMEHTAIbHON YaCTH MTPOBOIUTCA
TEKYIIUI KOHTPOJIb 110 YCBOSHUIO yueOHOTo MaTepuana. CTyIeHTy npejnaraercsa HeCKOIbKO BOIIPOCOB, HAa KOTOPBIE OH JaeT OTBET
WIN YCTHO, WU B IUCbMEHHOM BHJIe. ECIiM CTYIeHT IpaBUIIBHO OTBETHII HA IIPEJIO’KEHHBIE BONIPOCH!, 3HAYUT, MAaTEpHUall TEMbl UM




YCBOCH, U OH IIOJTy4aeT 3a4eT 110 JaHHOU TeMe.

Takum 06pazoM, (GOHI OIIEHOUHBIX CPECTB IO JAHHOM (hopMe KOHTPOJISI BKIIIOUACT B ce0s 2 SJIeMEeHTa:
- TpeboBaHU K 0QOPMIICHUIO OTIETA;

- TOMOJTHUTEIbHBIC BOIIPOCHI JUIS 3aIUTHI JIAOOPaTOPHOI pabOoTHL

TpeboBanus K 0QOPMIICHUIO OTYETA 1O JabOpaTOPHBIM paboTam

BBEJEHUE

O6mue TpeOoBaHUs K BBITIOJIHEHUIO JJAOOPAaTOPHBIX padoT

ITepen BEITOTHEHHEM JTa00PATOPHOTO IPAKTUKYMa HEOOXOAMMO Ha BBOJHOM J1A00PaTOPHOM 3aHITHH U3Y4HThH OOLIHE TPAaBUIIA
TIOBE/ICHUS M TEXHHUKY O€30ITaCHOCTH TIPH BHITIOJTHEHHUH J1a00PaTOPHBIX PadOT IO XUMHUH, CIIMCOK JINTEPATYphl PEKOMEHTyeMOH JUIs
UCIIONIB30BaHMS TP MOATOTOBKH K BRIIOTHEHHUIO TAO0PaTOPHEIX paboT u «TemaTndeckwnii miaH 1ab0opaTopHBIX paboTy,
MMEIOIINICS B 1a00paToOpuu.

IMopsimok TOATOTOBKH K BBITIOJIHEHUIO JIAOOPATOPHOI paboTHI:

CTyIeHT JOJDKEH SIBIATHCS Ha Ta00paTOPHBIE 3aHATHS IIOATOTOBICHHEIM K J1a00paTOpHOH paboTe, BEITOJIHEHHE KOTOPOH
IpeycCMOTPEHO TEeMATHUECKUM IUIAHOM Ha COOTBETCTBYIOILYIO 1aTy.

[TpenBapuTenbHast HOATOTOBKA K pad0OTe BKIIIOYAET O0(OPMIICHHE IIEPBOM M BTOPOI YaCTH OTYETa 10 COOTBETCTBYIOIICH (hopme u
BBITIOJTHEHHE 33aJJaHUS U CAMOCTOSITEIIFHO ITOJITOTOBKU K yKa3aHHOU JlabopaTopHOi paboTe ¢ HCIOIb30BaHNEM MAaTEPHAIOB
JIEKINH, y9eOHMKA U TaHHBIX METOINIECKHUX YKa3aHHH.

Otuer o npexncrosiueit padote opopmisiercs o cienyomei Gpopme: nata BoIIOIHEHUS padboThl, Ne mabopaTopHoil paboThl,
Ha3BaHUE paboThl, | Teopernueckas dacts, 11 mpakTuyeckas 4acTs.

Teopernueckas 4acTh - B pa3jiesie H3IararoTcs OCHOBHBIC IIOHATH, 3aKOHBI, pac4eTHBIE (hOpMyIIBI, KOTOPBIE HEOOXOIUMO YCBOUTD
JUISL CO3HATEIIHHOTO BBIIOJIHEHUS SKCIIEPIMEHTAa 1 TPaMOTHOI 00paboTkH pe3ynbTaToB. [lepeueHs MOHATHI 1 3aKOHOB UMEETCS B
METOIMYECKUX YKa3aHUSIX K COOTBETCTBYIOLICH J1a00paTOpHOil paboTe B pa3zielnie «TeopeTndeckast 6a3a SKCIIePUMEHTa, C
HCITONIb30BaHHEM KOTOPHIX BEIBOAATCS (DOPMYITBI AJISI pacdeTa oIpeieNsieMoi B paboTe BeTMUUHEL. B KoHIIE pa3nena mpuBoasITCs
pelIeHNs U pe3y/IbTaThl BRITIOIHEHHUS 3aJaHUH IS CAMOCTOSTEIIbHOM MOATOTOBKHY K COOTBETCTBYIOMIEH Ta00paTopHOH padoTe.
IIpakTuyeckas 4acThb - B pa3jiene NpUBOJUTCS:

PHUCYHOK U OIMCAHUE ONBITHON YCTaHOBKHY;

nepedeHb He0OX0IMMBIX PEaKTHBOB, TIOCYAbI, BCIIOMOTATEIFHBIX MaTEPHAIIOB,

U3MEPUTEIBHBIX TPHOOPOB (IS H3MEPUTEIBHBIX IPHOOPOB YKa3aTh KIACC TOYHOCTH, IIEHY ACJICHUS) B METOANIECKHUX YKa3aHHUAX K
BBITIOJTHEHHIO COOTBETCTBYIOLICH J1Ta00paTopHOi paboThI);

TUTaH HKCIICPHMEHTA;

YpaBHEHMsI peaKLuil;

TabNIuIa IS 3aIMCH Pe3ylIbTaTOB U3MEPEHUH.

[Mopsinok BBITIONHEHHUS Ta00paTOPHOIT pabOTHI

Ha maGopaTtopHOM 3aHATHH CTYACHT y9aCTBYET B HHIMBHIYATbHOM COOECETOBAHUH C MPEIIOIaBaTENIeM MO COACPKAHIIO
npezacTosiel padotel. [Ipenoaasarens AenaeT 3aKIOUeHHE O TOTOBHOCTH CTY[EHTa K paboTe 1o coaepkanuio 1 u 2 gacreit
OTYeTa, pe3yJbTaTaM BBIIOJHEHUS 3a/1aHus I CAMOCTOSTENbHOM MMOATOTOBKH, KOTOPBIE MPEICTABISIOTCS B BUJE CIIEAYIOLIUX
grilehizing

B cirygae 1octaTo9HOTO YpOBHSA HOATOTOBKH CTYAEHT HOIy4aeT AOIYCK K BBIIOJHEHHUIO SKCIIEPHMEHTA 1 TI0/ HAOIIOeHUEM
nabopaHTa BBINOIHSAET paboTy B COOTBETCTBUH C IJIAHOM 3KCIIEPUMEHTA, BHOCUT PE3YIbTaThl U3MEPEHHI B Ta0NHUILYy, TPOBEPSET
NIOJIy4YEHHbIE PE3YIbTaThl U IPABUIBHOCTD UX 3alUCH y Ipenoaasartelis. B ciaydae HenpaBUIbHOIO U3MEPEHUS U 3alIUCH
TIOJY9IEHHBIX PE3yIIbTaTOB CTYICHT IIOBTOPSET M3MEPEHUS H KOPPEKTUPYET 3aITHCH Pe3yIbTaTOB, IOTOMY PE3yIbTaThl H3MEPEHUH
Ha [IEpBOM 3Tare [elecoo0pa3Ho BHOCUTH kKapaHaamioM. [Ipu qocTukeHnH pa3yMHBIX Pe3yNbTaToOB U MIPABUIIBHOTO UX BHECEHHS B
TabJIUIy HEOOXOUMO MPUBECTH B NOPSIIOK pabouee MECTO, CAaTh METOANYECKHE yKa3aHUsl, 000pYyIOBaHHE 1eKyPHOMY MU
7abopaHTy U MOIHCATh TaOJHIly SKCTIEpUMEHTAIBHBIX TAaHHBIX Y IIperoiaBatelisi. B 3ToM ciydae CTyIeHTy 3aUnThIBaeTCS
BBIIIOJTHEHHE SKCIIEPUMEHTA, My CIIeyeT IPUCTYIHUTH K 00paboTKe pe3ylnbTaToB U COCTABICHHUIO CICAYIOMIETO pa3iesia OTyeTa -
III PacueTsl 1 BBIBOOBL.

B pasnerne 10kHbI ObITH IPENCTABICHBL:

Pacuer onsITHOTO 3HaUCHNS (XOIBITH.) OIIPeesIeMOii BEMYHHEI ITyTeM MTOJICTAHOBKH B PacYETHYIO (DOPMYITy COOTBETCTBYFOIIIX
TaOJIUYHBIX JAHHBIX.

Pacuet TeopeTrnueckoro 3HaueHus (XTeop.) onpeaenseMoil BeIMUMHbI IO COOTBETCTBYIOLIEH (hopMmyie.

Pacuer OTHOCHUTENILHOM OIIMOKHU ¢ TOYHOCTHIO 10 0,1%.

IIpu npoBeneHNN PacuyeToB ¥ BHECEHUH YUCIOBBIX 3HAYEHUH Pe3yIbTaTOB H3MEPCHUH U pacdeToB B TaOIHILy HEOOXOIIMO
PYKOBOJICTBOBATHCS OOLIMMY IpaBUIIaMU 110 00paboTKe pe3yabTaTOB U3MEPEHHIA.

ITocne 3aBepuienus 111 yactu oTuera, oH craercs Ha NpoBepKy. [lociae NoJ0KUTENBHBIX PE3YIbTATOB IPOBEPKU OTUETA JaHHAs
paboTa cunTaeTcs BHITOITHEHHOH.

CTyIeHT JOoIMycKaeTesl K 3K3aMeHy 110 JUCIUILUIMHE, €CIIH UM B TE€UEHHE CEMECTpPa BBIIOJIHEHBI BCE IPEAYCMOTPEHHEIE
TEMaTUYECKUM IIaHOM J1abopaTopHbIe pabOoThl, HOTYYEHBI IT0JIOKUTEIbHbIE PE3YIbTAThl IIPH BBOAHOM KOHTPOJIE, KOHTPOJIBHOM
paboTe 1 BHITOTHEHB! HHANBUTyaJIbHEIC 3aIaHUS 110 COOTBETCTBYIOIIMM Pa3zeinaM IIPOTpaMMEL.

Bompocs! m1st 3auThl 1a00paTOpHOR paboThI

Bompoce! 1 3a1a4m K 1a00paTOpHOH paboTe CKOPOCTh XUMHUYECKOM peakIimy

UTto Ha3bIBaeTCs CKOPOCTHIO XUMHYECKOH peakiuu? B Kakux eauHHMIIaX OHA MU3MepAeTcs?

Kaxkue (akTops! BIUSIOT Ha CKOPOCTh XUMUYECKOIl peakuuu?

3aBUCUMOCTb CKOPOCTH PEaKIMU OT KOHUEHTPALUHU PEarupyrolux BEIECTB B TOMOI€HHOM CHCTEMeE.
3aBUCUMOCTb CKOPOCTH pEaKkLMU OT KOHLUEHTPALUU PEarupyroliux BEIECTB B I'€TEPOIeHHON CUCTEME.
3aKoH JEHCTBYIOIIUX Macc.

KoHcTaHTa CKOpOCTH XMMHMUYECKOW peakLuu.

SAINANE IR




7. BnusHue TemmepaTypsl Ha CKOpOCTh XuMudeckux peaknuil. IIpasuno Bant-T'odda.
8. Yro Takoe KaTaau3aTop, KaTaau3 U MHTHOUTOD, AJIS Yero OHHU HYXKHBI?

9. KakoB MexaHu3M JEHCTBUS KaTalu3aTOPOB B TOMOTEHHOW M T€TEepOTEHHOW cucremax?
10. BeIpa3ure MaTeMaTHUECKH CKOPOCTH HPSMBIX M OOpPATHBIX PEAKIIUH:

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

B) 2NO + 02 1 2NO2 1) N2+ 3H2 7 2NH3.

11. Bo ckonbko pa3 yBeTMUUTCS CKOPOCTh peakiuu IMpH noBbimeHn temmeparypsl ¢ 20°C mo 50°C, ecnu TemnepaTypHBI
k03¢ dHUIUEeHT paBeH 3.
12. Bo ckoyibko pa3 cienyeT YBEIMYUTh KOHIEHTpalmio BemectBa B2 B cucreme 2A2(r.) + B2 = 2A2B(r.), 4ToObBI NpH

YMCHBIICHUU KOHLOCHTPALlU BCUICCTBA AB4 pasa CKOpOCThb HpHMOﬁ
peakunu HE U3MCHUIIACH.

13. B cucreme CO + Cl2 = COCI2 xoHueHTpanuio yrapaoro rasa yseaunuwiu ot 0,03 mo 0,12 mMomb/i, a KOHIEHTPALUIO
xsopa — ot 0,02 1o 0,06 Mob/n. Bo CkoJIbKO pa3 Bo3pocia CKOPOCTh MPSAMON peakIuu?

14. Yemy paBeH TeMIlepaTypHBIH KO3(GHIHNEHT CKOPOCTH PEAKINH, €CIIM NPH YBEIMYEHHH TeMIepaTypsl Ha 30 rpamycoB
CKOPOCTh PEaKIiH Bo3pacTaeT B 15,6 pas.

15. IIpu 150°C HexoTOpas peakius 3akaHduBaeTcs 3a 16 MuHyT. [IpuHHUMAas TeMIepaTypHbId KOI(POHUIIMEHT CKOPOCTH

PEaKIU PaBHBIM 2,5, pacCUUTAaTh, Yepe3 KaKoe BpeMsl 3aKOHUUTCS 3Ta PEeaKIus, eCITi MPOBOAUTH ee: a) pu 200°C; 6) pu 80°C.

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

L. Kakne peakunu HasbpIBaroTcsi HeoOpaTHMBIMU 1 oOpaTumbIMu? [IpuBeanTe npumepsl.

2. JaiiTe onpeneneHue MOHATHIO XUMUYECKOe paBHOBecHe. Kak MOXHO HCIIONIB30BAaTh 3aKOH JEUCTBYIOIIUX MAaccC IS
00paTHMBIX peaxuuii?

3. JlaiiTe ompezeneHne MOHATHIO KOHCTaHTA PABHOBECHS.

4. CBsI3p KOHCTaHTHI PAaBHOBECHS C PAaBHOBECHBIMH KOHIEHTpanusMu. OT KakuxX (paKTOPOB 3aBUCHUT 3HAYEHHE KOHCTAHTHI
paBHOBecus?

5. Chopmynupyiite npunuun Jle-Ilatense. Kakue ¢axropsl BIUSIOT HA U3MEHEHHE XUMHYECKOTO paBHOBECHs?

6. Kak BIusIOT yMEHbIIEHHE KOHLEHTPALMU PEArUpPYIOMIMX BEILECTB, TEMIIEPATypbl U AaBICHHs Ha CMEIIEHHUE
XUMUYECKOTO paBHOBecHs B peakuun: N2 + 3H2 [1 2NH3 + Q.

7. Kak BIusIoT yBenMueHHE KOHICHTPAIMU NMPOAYKTOB PEaKIMH, TEMIEePaTyphl U JaBICHUS HA CMEIIEHHE XHMUYECKOTO
paBHOBecus B peakiuu: N2 + 3H2 [7 2NH3 + Q.

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

9. B kakyio cropony cmecturcsi papaoBecue peaknuu COCI2(r.) [1 CO (1.) + CI2(r.) mpu BBeICHUN B PAaBHOBECHYIO
CHCTeMY HHEPTHOTO ra3a npu: a) V = const; 6) p = const.

10. Kak BnusieT n3MeHeHue aBlIeHUs] HA PABHOBECHE CIEMYIOIMX PEAaKIUii:

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

1. UYepes mexoTopoe Bpems nocie Hagana peaxkuun 4HCL + O2 [ 2H20 + 2C12 koHLIEHTpaIiy BEUIeCTB COCTABIISIN:

[H20] = 0,12 moaw/m; [C12] = 0,12 moas/it; [HCI] = 0,3 mons/it; [O2] = 0,2 mosw/i1. Haligure: a) 3HaueHHe KOHCTAHTHI PABHOBECHS;
0) KaKOBBI HCXOJIHBIC KOHIICHTPAIINU XJIOPOBOJOPOa U KUCIopoaa?
12. Kak BAHSIOT yMEHBIIEHHE TeMIepaTyphl, JaBICHHS U KOHICHTPAIIUH MPOAYKTOB PEAKIMH Ha
CMEILICHAE XUMHYECKOTO PABHOBECHS B CIICAYIOIINX CUCTEMAX?

a) 2NO + 02 1 2NO2 + 28 kkain; 6) 2HBr [1 H2 + Br2 -16 kxau.
13. Koncranta pasaoBecus peakiuu FeO(k.) + CO(r.) [ Fe(k.) + CO2(r.) mpu HeKoTOpOit Temmnepatype pasHa 0,5. Haiinurte
pasHoBecHbIe KoHIeHTpanun CO n CO2, ecny HadaabHbBIE KOHIEHTPAINH 3TUX BemecTs cocTasisuan: [CO] = 0,05 mons/m; [CO2]
=0,01 mMoJb/11.
14. PaBHoBecue B cucteme H2 (1.) + 12 (r.) [ 2HI (1.) ycraHOBHIIOCH TIpH ciieAyromuX KoHneHTpanusax: [H2] = 0,025 mons/m; [12]
= 0,005 mouw/m; [HI] = 0,09 moms/n. Onipenenute NCXOAHbIE KOHLIEHTPAIIMK HOAa U BOJOPOA. .
15. IIpu HekoTopoii TemmiepaType paBHoBecue B cucteMe 2NO2 [J 2NO + O2 ycTaHOBUIIOCH NIPH CIEAYIOMUX KOHIEHTPALIUSIX:
[NO2] = 0,006 monb/n; [NO] = 0,024 monb/n. Halizure: a) KOHCTaHTY paBHOBECHUS PEakIiu; 0) HCXOAHYIO KOHIIeHTparmio NO2.

Bomnpocs! u 3anaun x 1aboparopasiM padoTtam o teMe PACTBOPBI: «Teopus anekTpoinuTHIecKoR gucconuanun. Peakimm
HOHHOTO 00MeHa», «[IoHHOE TPOU3BEICHUE BOIBI, BOJOPOIHBIN MOKa3aTenb», « [ uapoimsy

1. Jaiite onpeneneHuss NOHATHIM 3JEKTPOJIUT U HEAEKTpoauThl. [IpuBenure npumepsl.

2. ChopmynupyiiTe TpH MOJOKEHUST TEOPUH AIEKTPOIUTHUECKON JUCCOIMANNH IIBEICKOTO XUMHUKA AppeHuyca.
3. KakoB MexaHU3M DJIEKTPOIUTUYECKON TUCCOLMALIUM?

4. JlajiTe ompezeneHus MOHATUSIM THAPATHI, CONbBATHI, THIpaTaLus U coiabBatanus. [IpuBeaure mpumepsl.

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

6. Juccommarnys OCHOBaHUH (OAHOKHUCIIOTHBIX, JBYXKUCIOTHBIX M TPEXKUCIOTHBIX).

7. Jucconmanus cpeaHuX COJei, KUCIBIX U OCHOBHBIX COJIEH.

8. HonHble ypaBHEHUs] peaknnil (Kakue BEIIecTBa CIIEAYeT W300pakaTh B BHIE MOJICKYI).

9. IMpuBenuTe MpUMeps! HOHHBIX PEAKIUH UAYINX ¢ 0Opa30BaHMUEM OCAIKOB.

10. [IpuBeauTe npuUMepsl HOHHBIX PEaKLHMi UAYIIMX ¢ 00pa3oBaHUEM Ta3000pa3HBIX U MalOPACTBOPUMBIX BEILECTB.
1. [puBenuTe IMpUMEpPBl HOHHBIX PEAKIMH WAYIIUX ¢ 00pa30BaHHEM MaJIOJNCCOLMUPYIOMMX BELIECTB (CIa0bIX
AIIEKTPOJIUTOB).

12. ITpuBeguTe MpUMeps! HOHHBIX PEAKIUH UAYIUX ¢ 00pa30BaHMEM KOMILIEKCHBIX COCIMHEHHI.

13. Crenens qucconranuu. KoHcranra Jucconydaiui.

14. ®axTophI BIUSIONIME HA CTETICHD AUCCONUAIMN (TIPUPOJIAa PACTBOPUTEIIS,
KOHIIEHTPAIHsI PACTBOpA W HAINYHE OJHOUMEHHBIX HOHOB)

15. CunbHble u cnalOble 2EKTPOIHUTEL.




16. IlpuMeHeHHe 3aK0HA AEHCTBYIOIUX Mace K CIa0bIM 2JEKTPOIHTaM.

Bompocs! n 3aaun k 1abopaTopHEIM padotaM « OKHCIHTETFHO-BOCCTAHOBUTEIBHBIE PEAKIHN, « DIIEKTPOIIH3
Onexrponus. 3axoHs! Dapames.

B yem pasHuIa IPOIIECCOB BJIEKTPOJIM3a PACIUIABOB U PAacTBOPOB. [IpuBecTH mpuMepsl.

YTo Takoe BHIXOJ IO TOKY?

UYro Takoe 3IeKTpopapUHIPOBAHUE METAJIIOB?

. Haiinure 00beM kucmoposa (H. y.), KOTOPBIH BBIIEISETCS MPH NMPOMYCKAaHUU TOKa cHioi 6A B TeueHun 30 MuH. uepes
BoaHbIN pacTBop KOH.

DA e~

6. [Ipu snexrponuse BogHOTO pactBopa Cr2(SO4)3 TokoMm cwioit 2A Macca kKaToja yBemuuwiach Ha 8 . B TeueHHn kakoro

BPEMEHH [IPOBOANIN IEKTPOIH3?

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

8. Ilpu aekTponmse pacTBopa CylbhaTa MeIn Ha aHOJIE BBIIENMIOCh S60 M kuciopoaa. CKOIBKO TPaMMOB MEJIH BBIIEITMIIOCH Ha
kaTozne? HamumuTe ypaBHEHUS peakIiii, IPOTEKAIOMINX Ha 3JIEKTPOax.

9. CocTaBUTbH NEKTPOHHbIE YPAaBHEHUS PEAKLUH, IPOUCXOISAIIMX Ha YTOJIBHBIX AJIEKTPOJIaX MPH JIEKTPOIN3E PacTBOPa XJI0pHIa
meu (II). OnmpenenuTs, Kakue NPOIYKTH BBIACISIOTCS Ha JJICKTPOAAX.

10. CocTaBHUTh NICKTPOHHBIE YPABHEHNUS IIPOIIECCOB, IPONUCXOAAIINX IIPH 3IIEKTPOJIM3E PACTBOpaA CylIb(aTa IMHKA C HHEPTHBIMHU
anekrpoaaMu. ONpeneanTb COCTaB MPOAYKTOB, BBIISTUBIINXCS HA dJIEKTPOJaX U 00pa30BaBIIMXCS B KATOJIHOM U aHOJAHOM
IIPOCTPAHCTBE.

11. CocTaBHTH NIEKTPOHHBIEC YPABHEHNUS PEAKIIHH, TPOMCXOANINX IPH JIEKTPOIIN3E PAcTBOPa Cynb(haTa HUKEIS ¢ HUKEICBBIM
aHOJOM.

12. KakoBa cuiia TOKa IpH 3JIEKTPOJIn3e, eciiu 3a SO MUH BbLaenuiack Best menb u3 120 mia pactBopa CuSO4 konuenTpanuu 0,4
MOJIB/1?

13. Kaxoit 06seM Bogopo/a (H.y.) BELISTUTCS Ha KaToje, eciu 9epe3 pactBop NaCl mpomymmen 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 JIeTaau HeoOxoaumo HaHecTH 1,3 r xpoma. Beixon no Toky pasex 40%.

15. B ueM 0cOOEHHOCTH METAJUTIYECKON CBS3N?

16. Yto Takoe psA HAPsHKEHHUS METAaJUIOB, H KaKHe IPAKTUYECKUE BBIBOIBI MOXKHO CHAETIATh U3 HEro?

17. Kaxyto hyHKIHUIO BBITIONHSIECT METAJUT P B3aUMOJICHCTBUY C KHCIOTAMH?

18. UeMm 0OBsiCHSETCS TACCHBHPOBaHNE MeTaJUTOB? Kakue MeTasTbl ITacCHBUPYIOTCS KOHIIEHTPUPOBAHHBIME PACTBOPAMH CEPHOU H
A30THOH KHUCIIOTBI?

19. Kakue MeTasuibl B3aMMOAEHCTBYIOT C KUCIOTaMH U Lieaoyamu?

20. Kakue mpoyKThI OJTy4al0TCs TIPH B3aMMOACHCTBUN aKTUBHBIX MeTaltoB (Li — Al) ¢ KOHIIEHTPHUPOBAHHOW CEPHON KUCTOTOM?
IIpuBenure npuMepsl U HAIMIIUTE YPAaBHEHUS PEAKIIUMI.

21. Kakue BemniecTBa moryqalorcsi Ipy B3aMMOACHCTBUN MaJOaKTUBHBIX MeTaIIoB (Cu — Au) ¢ KOHLIEHTPUPOBAHHOM a30THOM
kucnotoit? [IpuBeaure npuMepsl ¥ HANUIIUTE YPABHEHUSI pEaKLUii.

22. B pacTBOp XOpOBOJIOPOTHOM KHUCIOTHI OIMYCTHIN IIMHK KoyimaecTBOM BeriectBa 0,2 Moib. Kakoit 00beM rasa Moxxer
BBIICTHUTHCA (H.Y.)?

23. J1nsa nody4yeHus: Bogopoa oopaboTaiiu cMech CTPYKEK MeTallla U MeZIM Maccoil 1 T pacTBopoM pa30aBiIeHHON CEpHOM
KUCTIOTHL. OOBEM BBIIETHBIIECTOCS BOJIOPOIa OKa3aIcst paBHBIM 1,12 11 (H.y.). BEIYMCIHTB COCTaB CMECH B POLICHTAX.

24. TIpu pacTBOpeHUHN 00paslia CMECH OTMIIOK MEIH, KeJIe3a U 30J10Ta B KOHIICHTPUPOBAHHOH a30THOW KUCIIOTE 00pa3oBasiock 6,72
nrasau 8,55 r HepacTBOpUMOro ocrarka. [Ipu pacTBOpeHHH TaKOH ke HaBECKH B XJIOPOBOJIOPOIHON KUCIOTE BBLACIUIOCH 3,36 1T
raza. OnpenenuTh NPOLEHTHBIA COCTaB HCXOJHON CMECH.

25. Kaxoit 13 MeTayutoB He BBITECHSIET BOJOPOJ U3 pa30aBICHHBIX PACTBOPOB KHCIOTHL:

a) Marauii, 6) xpowm, B) HATPHH, T) pTyTh
26. Kakue 13 nepedrciieHHbIX METaJUIOB CIIOCOOHBI BEITECHUTH BOAOPOJ U3 BOJIBI?
a) JKeneso, 0) HaTpuii, B) cepebdpo, T) TUTAN

27. XKene3Has IIacTUHKA Maccoi 6 T IOTpy;KeHa B pacTBOP MeIHOTO Kyrnopoca. [InacTuHky BeIHYnH, BeIcymmiu. Ee macca
oxasanacsk pasHo# 10,13 r. 28. Beraucanuts Maccy Meu, OCeBIIei Ha MIACTHHKE.

28. JIutuit maccoit 0,7 r onyctunu B 100 Mt Bogpl. Onpesenute 00beM BBIIEIMBIIETOCS I'a3a K MaCCOBYIO JOJI0 00pa30BaBIIETOCs
BEIIIECTBA B PacCTBOPE.

6. YHEBHO-METO/JUMYECKOE 1 TH®OPMAIIMOHHOE OGECIIEYEHUE JUCHUIIIMHBI (MOAY JIS)

6.1. Pexomenayemas Jquteparypa

6.1.1. OcHoBHas JUTEpaTYypa

ABTOPEI, COCTaBUTEITH 3araBue W3natenscrBo, rox | Konma-Bo
JI1.1 | TIpecc N. A. OcHOBBI 0011l XMMHUH: yaeOHOE TTocoOue CII6.: Xumusaar, DNEeKTPOH
2017 HBIN
pecypc
JI1.2 | Hukonbckuii A. B., Xumust: yaeOHUK CII6.: Xumusaar, DNeKTpoH
Cysopos A. B. 2017 HBIH
pecypc
6.1.2. JlonosiHuTEIBHAS JIUTEPATypa
ABTOpBI, COCTaBUTEIH 3arnaBue WznarensctBo, ron | Komnu-Bo




ABTOPBI, COCTaBUTEITH 3arnaBue WznarensctBo, rox | Komnd-Bo
JI2.1 [Capraes II. M. Heoprannueckas xumus: yue6HOe mocodue M.: KonocC, 2004 69
JI2.2 | Eropos B. B. TeopeTuueckre OCHOBBI HEOPTaHUUYECKON XUMUU: KPATKUH Kype CII6.: JIans, 2005 45
JUISL CTYJICHTOB CEJIbCKOXO3IHCTBEHHBIX BY30B : yUeOHHUK

6.2. Ilepeuensb pecypcoB HH(POPMAIHOHHO-TEJIEKOMMYHHKAIIMOHHOMH ceTn "MHTepHeT"

91 | Xumus
22 | Xumus
93 | Xumus
24 | Xumus
6.3.1 IlepeyeHb MPOrpaMMHOro odecnedeHust
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 TlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM

6.3.2.1

OnexTpoHHast OHOIHOTe Has cucTeMa u3natenbeTsa «Jlanbp». [lomHOTEKCTOBAs HIIEKTPOHHAS ONOIHOTEKA.
WHnuBuayanbHBIN HEOTpaHIMUCHHBIH JOCTYN Yepe3 (PUKCHPOBAaHHBIN BHeIHHUH [P anpec akageMuu HEOTpaHHYEHHOMY
KOJIMYECTBY I10JIb30BaTeNei U3 0001 TOYKH, B KOTOPOI nMeercs 1ocTyn K ceti MuTepHer.http://e.lanbook.com

6322

OnextponHo-O6ubmnorednas cuctema ZNANIUM.COM. ITonHOTEKCTOBAS 2NEKTpOHHAS OHONMuoTexka. IHANBUTyaTbHBIH
HEOTpaHMYCHHBII JOCTYN Yepe3 GUKCHPOBaHHBIN BHEIIHUH [P anpec akaneMuu HEOrpaHHYCHHOMY KOJIHYECTBY
OJIb30BaTeNeH U3 IF000H TOYKH, B KOTOPOH UMeeTcsl JOCTyI K ceth MHTepHeT. http://znanium.com/

6.3.2.3

DnexTponHas 6ubnuoTeunas cucrema « 95C FOPAUT www.biblio-online.ru». [ToTHOTEKCTOBAs SNEKTPOHHAS
6nbmmoTexa. THIMBHIyanbHBII HEOTpaHIMYCHHBIH TOCTYI Yepe3 GUKCHPOBaHHEIN BHemHUH [P anpec akamemun
HEOTPaHHYEHHOMY KOJIMUYECTBY IOJIb30BaTeNel U3 I000# TOUKHU, B KOTOPOiIl HMeeTcst TOCTYH K ceTH VIHTepHeT.
https://www.biblio-online.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Aynuropus Bup pabot

Haznauenune

OcCHAaIEHHOCTD

322

VYueOHas ayquTopHs

Cronpl, CTYnbs YyJYEHHYECKHE, OEMOHCTPALIMOHHOE 00O0pyIOBaHUE
(mpoextop ACER (1 mr.), nudpoBas uHTepakTUBHas gocka (1 1mT.),
nepcoHanbHEI  Kommbiorep ACER (1 mr.) wm y4eOHO-HarmsmHBIE
ocooust

431

YuebOHast aynuTOpus

Ilkadp co cnennanu3upoOBaHHBIM HHBEHTapeM (IIPOOUPKH, KOJIOBI,
IIUIICTKY, IITaTWUBBI, MEPHBIE CTaKaHbl, XHMHUYECKHE peakTuBbl) (1
mrT.), mkag BEITSDKHOHM (1 mT.), Tabmuma «PacTBOPHMMOCTH KHCIOT H
ocHoBanuii» (I mT.), Tabmuuma  «Ilepuomnveckas — cucrema
MenpaeneeBa» (1 mT.), focka kiaccHas (1 mIT.), cTOJBI JabOpaTOPHBIE
(5 mt.), Tabyperku (14 mwT.), pakouHa (1 mT.), cTyn /m (1 mmr.)

429

YuebHast aynuTOpus

xad co crmenuanM3UpOBaHHBIM WHBEHTapeM (IPOOMPKH, KOJIOBI,
MUTIETKY, IITATHBBI, MEpPHBIE CTaKaHbl, XUMHYECKHE peakTuBbl) (1
mrt.), mKkap BHITSDKHON (1 miT.), Tabnuma «PacTBOPUMOCTh KHCIOT H
ocHoBaumit» (1  mt.), Tabmuma  «[lepmoamveckas  cucrema
MenpeneeBay (1 mr.), crern (1 mrt.), mocka ximaccHas (1 mT.), CTONBI
naboparopusle (5 wmrt.), Tabyperku (17 wmrt.), cron npenonasarens (1
mrt.), pakoBuHa (1 wrt.), cryn /M (1 mr.)

427

YuebHast aymuTOpus

Hlkad co crennanu3MpOBaHHBIM WHBEHTapeM (IPOOHMPKH, KOJIOBI,
MUMETKH, I[ITATHBBI, MEPHBIC CTAKaHBI, XUMHUYECKHE peakTuBbi) (1
mr.), mwKkap BHITSDKHON (1 mT.), Tabnauua «PacTBOPUMOCTH KUCIOT H
ocHoBaumii» (1  mr.), Tabmuma  «[lepmoamveckas  cucrema
MenpeneeBay» (1 mT.), mocka kimaccHas (1 mT.), cTONBI TaGOpaTOpHEIE
(5 mT.), Tabyperku (19 mwr.), cron mpenoaasatens (1 mr.), pakoBrHA
(1 mwt.), crym o/m (1 wt.)

123

ITomemenue ais
CaMOCTOSATETTFHOM PabOTHI

KoMmmprotepHass TEXHWKAa C BO3MOXKHOCTBIO ITOJKIIOYCHHUS K CETH
"UnTepuer” n  obecrieueHneM JoCTyna B DJEKTPOHHYIO
nH(pOPMAIMOHHO-00pa30BaTeNbHYI0 cpefy opraHumsanuu(l9 mr.),
cronbl (17 mT.), KOMOBIOTEPHBIA CTOJ 6-U MECTHBIN (3 IUT.), CTYNbA
yaenmueckne (34 1T.), crymes wwm (18 1mT.), cremmaxkm c
nuTepatypoii, Bugeoysenmantens Optelec Wide Screen (1 mit.)

8. METOMYECKHUE YKA3AHUSA /IS OBYYAIOIIIUXCA 11O OCBOEHUIO JUCHHUIIJIMHBI (MOZAY JISA)




Meroauka u3ydeHHs Kypca IpeIycMaTpHBaeT HapsAAy C JEKIUAMH U 1a00paTOPHBIMHU 3aHATHAMH, OPraHH3ALUI0 CAMOCTOSATEIbHON
PabOThHl CTYJCHTOB, NPOBEACHUE KOHCYIbTALMH, PYKOBOACTBO AOKJIaJaMH CTYICHTOB JUIsl BBICTYIUICHHS Ha HAay4HO-TIPAKTHYECKUX
KOH()EPEHITHSX, OCYIIECTBICHHE TEKYIIEro, IPOMEKYTOYHOTO ¥ HTOTOBOTO (hOPM KOHTPOJIS.

Cucrema 3HAHUH 1O AUCHUINIHMHE «XUMHUS» (OPMUPYETCS B XOJ€ AyJUTOPHBIX M BHEAYJHTOPHBIX (CaMOCTOSITENBHBIX) 3aHATHH.
Hcnone3yst NEKIUOHHBIA MaTepuan, yieOHHKH U ydeOHbIE 1OCOOUS, JOMOIHUTENBHYIO JTUTEpaTypy, MpOSBIsLs TBOPUECKUI MOAXO,
oOydatomuiicss rOTOBUTCS K JIaOOPATOPHBIM 3aHSATHAM, paccCMaTpHBas MX KakK IOINOJHEHUE, YIIIyOJeHHEe, CHUCTEMaTH3alHs CBOMX
TEOPETUYECKUX 3HAHUH.

Jln1st OCBOCHUSI TUCIMILUINHEI CTYAEHTaMHU HEOOXO0IUMO:

1. mocemaTh JEKIUH, HA KOTOPBIX B CKATOM M CHUCTEMHOM BMJE M3/1araloTCsl OCHOBBI JUCLMIUIMHBL: JAOTCA ONpENeNeHUs MOHITHU,
TEpPMHHOB, KOTOpPBIE IOJDKHBI 3HATh CTyAeHTHL. CTYIeHTy BakKHO IIOHATh, YTO JIEKIMS €CTh CBOeoOpas3Has TBopueckas (opma
caMOCTOATeNbHOW paboTel. Hamo mbeITaThes CTATh AKTUBHBIM COYYAaCTHHKOM JIKIMH: AyMaTh, CPAaBHUBATh H3BECTHOE C BHOBB
NOTydaeMbIMU 3HAHMSAMH, BOHTM B JIOTUKY U3JIOKEHUS MaTepuana JIeKTOpOM, CIEIUTh 3a XOJOM €ro MBICIeH, 3a ero
apryMeHTaluell, HaxoJuTh B Hell Kaxymquecs BaM ciabocTH. Bo BpeMs JeKIMM MOXKHO 3aJaTh JIEKTOPY BOIIPOC, JKENATEIbHO B
MICBMEHHOH (hopme, 4TOOB He MeEIIaTh M He HAPYIIaTh JIOTWKH IIPOBEICHUS JeKIHuu. Kakmas JeKuus NOJDKHA OBITH JIOTHYECKH U
BHYTPEHHE 3aBEpILICHHBIM 3TallOM H3JIOKEHHUs MaTepuana Kypca. [Iopsmok M3NIokeHHS U 0O0BbeM H3/IaraeMoro Ha KaXJOoH JISKIUU
Martepuana ompezensercss Paboueil mporpaMmMoii ydeOHOM IUCLMIUIMHBI M NPEAYCMOTPCHHBIM B HEH pachpeleieHueM KOJIMYecTBa
4acoB Ha KXyl TeMy. Kakmas JEKIHs CTPOUTCS IO MPUHIMITY TPHAABL: OT OOMIEro — K YacTHOMY, a Ha €€ 3aBepIIarolleM 3Tarle
— BO3BpalleHHe K 00IeMy Ha ypOBHE BHOBH H3JIOKCHHOTO MaTepuama. JTo TpeOyeT NOMUMHEHHE €€ OIpPEACICHHOMY, CTPOTO
BBIJIEPKMBAaEMOMY alIrOpUTMy miu aHy. OueHp BaykHO cOOTHecTH MaTepHai JEKIMU C TeMOMH IMpPOrpaMMbl M YCTAHOBHUTH, KaKue
€e BOIPOCHI HAIUTM OCBEIICHHE B IIPOCIYyIIAHHOHN jnekuuu. Taroke moje3Ho oOpamarbcs M K ydeOHuKy. Jlekius u yueOHMK He
3aMEHSIIOT, a JIOMOJHSIOT APYT IpYTa.

2. mocemate 1a0OpaTOpHbIE 3aHATUS, K KOTOPBIM CIEAyeT TOTOBUTHCA M aKTHBHO Ha HUX paborars. JlabopaTopHble 3aHATHA
HEoOX0ZMMO IUIAaHMPOBATh TaK, 4YTOOBI TeMa JICKIMM INpEIlIecTBOBala JaHHOW Teme JsabopaTopHoro 3aHstus. Ha mnepsBom
71a00paTOPHOM 3aHATHH CTYACHTHI, KpPOME HWHCTPYKTakKa IO TEXHHKE O€30MacHOCTH, MOJDKHBI OBITh HPEIYyNpeXICHH O pabodeM
pacnopske 3aHATHSA, B 9YaCTHOCTH O TOM, YTO MX pabodme MecTa JOJDKHBI OBITh HOATOTOBIEHHI 10 3BOHKA. JlabopaTopHOe 3aHATHE
HEOOXOMMO HAuMHATh C ONpOoca, KOTOPBIA ISl TPYNIBl B 15 yenoBek He OoJbKeH 3aHMMaTh Oonblie 15-20 mun. Bo Bpems ompoca
JOJDKHBI OBITH OIPOILICHBI BCE CTYAEHTHI TIPYNIBI, MO3TOMY BOIPOCHI, HpEIJIaraeMble CTYICHTaM, HOJDKHBI OBITH HACTOJBKO
KOHKPETHBI, YTOOBI TpeOoBalM KOPOTKOTO, KOHKPETHOTO OTBETa. 3aTeM IIperojaBaTellb JOJDKEH O3HAKOMHTH CTYISHTOB C
COJZIEpPKAHUEM 3aHSATHS, C KOHKPETHBIMH OOBEKTaMH, KOTOPbIe OHH JOJDKHBI M3y4nTh. Ha KakgoMm 3aHATHH, NapajiedbHO C
1a00paTOpHOH PabOTOH, PEKOMEHAYETCS BBIAEIATH A CTYACHTOB BpeMs (BO BTOPOIl IOJIOBHHE 3aHATHS) Ha HpEIbSBICHHE HA
NPOBEpPKYy pPabOT, Ha TPOXOXKACHWE TEKYIIEro TECTHPOBaHMS (NMCBMEHHOTO OTBETa Ha YK€ IPOpadOTaHHBIC paHEe TEMBI
nabopaTopHBIX 3aHATHI). CTYOEHTHI, MPONYCTHUBIINE 3aHATHE, WINM HE IOATOTOBUBIIMECS K HEMy, IpHITAIIaoTcs Ha
KOHCYNbTAIlMI0O K IpenogasaTento. JlabopaTopHoe 3aHATHE 3aKaHUMBAEeTCS IIOABEACHMEM HTOTOB: BBIBOJAMHM IO TeMe U
BBICTABJIEHHEM OLICHOK.

3. cHCTeMaTHYecKd 3aHUMATHCS CaMOCTOATENLHOM paboTOMH, KOTOpas BKIIOYAeT B ce0s M3ydeHHWE IOTOJHHUTENHHON MH(opmanm,
MaTepuanoB YJ4eOHMKOB M CTaTed W3 NEpHOAMYECKON IHUTepaTyphbl, pelIeHHe 3aJad, HaMHCaHWe [OKIaaoB, pedepaTtoB it
HOJIy4eHUS TIIYOOKHUX JONOIHUTEIbHBIX 3HAaHWH. 3a1aHus U1l CAMOCTOSITEIIBHON PaOOTHI BBLIAIOTCS MPETIOIABATEIICM.

4. TWox pYKOBOJCTBOM IIpPENOAABaTETs 3aHMMAThCsl HAYYHO-HCCIIEAOBATENBCKOM paboTOi, YTO IpearoyaraeT BEICTYIUICHHS C
JOKJaJJaMi Ha Hay9HO-TIPAKTHYECKUX KOH(PEPEHINAX 1 ITyOIUKAIIHIO TE3HCOB U CTaTeH II0 UX Pe3yIbTaTaM.

5. IpH BO3HHUKAIONIMX 3aTPyAHCHUSX NPH OCBOCHUH IUCHUIUIMHBI «XHMHsS», OIS HEYCHEBAIONIMX CTYyAE€HTOB M CTYHEHTOB, HE
MOCEMIAIOMMUX 3aHATHS, NPOBOJATCS €XEHENENbHbIE KOHCYIbTAllMM, Ha KOTOPBIE IPUITIALIAIOTCS HEYCNEBAIOIUE CTYAEHTHI, a
TakOKe CTYAEHTHI, HCIBITHIBAIONIIE IIOTPEOHOCTH B IOMOIIIH TIPETIOaBATENs MTPH U3YICHUN TUCIIUTIIHHEL.

[Ipu u3ydeHNN TUCIUIIIUHBI « XUMHSD) CIIETYeT YCBOUTS!

- OO01IyI0 XUMUIO

- Heopraamdaeckyro XuMHIO

IIPUJIOKEHUA




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



