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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 (npoduine) 3emiieycTpoicTBo, on00peHHblit YueHsiM coeroM @I'BOY BO Uyamickuit 'AY ot 26.03.2024
I., mpotokosa Ne 12.

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 MeToamyeckoii komuccnu gaxynbrera Medoases [LA.

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:

3. KOMIIETEHLY OBYYAIOLLETOCSI, POPMUPYEMBIE B PE3YJIbTATE OCBOEHMSI JUCLIUTIINHBI
(MOZLYJIs)

VK-1. Cnocoben OCYILICCTBJIATL NIOUCK, KpI/ITI/I‘ICCKI/Iﬁ aHaJIu3 U CHHTE3 I/IH(I)OpMaI_II/II/I, IPUMCHATH CHUCTEMHBII TTOAXO IS
PCUICHU ITOCTABJICHHBIX 3a1a4

VK-1.1 3Haer: METOIMKH MOKUCKA, cOopa U 00pabOTKHU UH(POPMAITUH, METOI CUCTEMHOTO aHaJIn3a

VYK-1.2 YMeer: npuMeHATh METOTUKH TIOUCKa, cOopa, 00paboTki HHYOPMALIUH, CUCTEMHBIH ITOIXO ISl PELICHHS TOCTABICHHBIX
3a]1a4 ¥ OCYHICCTBIIATh KPUTHUCCKUHN aHAIHM3 U CHHTE3 HH(POPMAIIHNH, TOJTYICHHON M3 aKTYyaTbHBIX POCCUHCKHX U 3apyOeHKHBIX
WCTOYHUKOB

YK-1.3 Mimeer HaBBIKH: TIOHCKA, cOopa 1 00pabOTKH, KPUTHIECKOTO aHAIN3a U CHHTEe3a HH(pOpManuy, A PEIICHUs
MIOCTaBJICHHBIX 3324

[IK-3. Cnoco6eH pa3paboTaTs IpeI0KEHHUS [0 UNIAHUPOBAHUIO PAI[OHATIBHOTO HCIOIb30BAHUS 3eMeTb U UX OXpaHe

I1K-3.1 3naer: HOPMATHBHBIC ITPABOBBIC aKThI, IIPOU3BOACTBCHHO-O0TPACICBBIC HOPMATHBHBIC JOKYMCHTbBI, HOPMAaTUBHO-
TEXHUYCCKYIO JTOKYMCHTAIIUIO 110 pAllMOHAIIBHOMY UCIIOJIB30BAHUIO 3€EMEJIb U UX OXPaHE

[1K-3.2 YMeer: OpraHu30BEIBaTh PALHOHATBHOE UCIIOIB30BaHHE 3eMETBHBIX PECYPCOB

[1K-3.3 NmeeT npakTU9IeCKuii OIBIT: Pa3pabOTKH MEPONPHUSITUH MO INTAHUPOBAHUIO M OPTaHU3AIMH PAIIMOHAIBHOTO UCIIOJIB30BAHUS
3eMeNb U UX OXpaHbI

B pesyibTare 0CBOCHHS TUCHUILUIMHBI 00y4AIOIIMIICS N0JIKEH

3.1 | 3nars:

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

3.1.2 | momoxKeHUS TCOpUHU XUMHYECKOI CBA3H, BUJAbI 1 MCXaHHU3MBbI eé O6p8.30BaHI/I$I

3.13 KJ'IaCCI/I(l)I/IKaHI/I}O n O6H.[He XUMHYCCKHE CBOMCTBA OCHOBHBIX KJIACCOB HCOPraHN4CCKUX COCTMHCHHM

3.1.4 | crtocoObI BBIpakeHHsI COCTaBa PaCTBOPOB

3.1.5 | 1O70XKEeHUs] TEOPHH DIIEKTPOTUTHYECKOHN TUCCOLMALIMH AIIEKTPOIUTOB U THAPOJIN3a COel

3.1.6 | ocHOBHBIE MOJ0XKEHHSI TEOPUU OKUCTUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIH

3.2 | YmeTh:

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

322 ONpEACIATh BUIABI CBsI3ell U OOBSICHATH IMPOCTPAHCTBEHHOC CTPOCHHUE BCIICCTB

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

3.2.4 | BBIYUCIIATH COCTaB M KOJUYECTBA WHAUBUAYAJIBHBIX BEIIECTB B paCTBOPAX

3.2.5 | coCTaBIATH MOJIEKYISIPHO-UOHHBIEC YPABHEHUS TUCCOLMALIUY U TUAPOIIN3a U ONIPEEIATh PEAKLIUIO CPEAbL

3.2.6 | COCTaBNATh ypaBHEHHS, PACCTABIATH K0d(D(OUIIHEHTHI, ONPEAEISITh OKHCIUTENh K BOCCTAHOBUTEIH

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

3.3 | UMeTh HABBIKM M (MJ1H) ONBIT JeSITEIbHOCTHU:

3.3.1 | B mcnonp30BaHMM (HyHIAMEHTAIBHBIX TOHATHH W 3aKOHOB B PEIIICHIH IIPAKTUYECKUX 3a/1a4 U YIIPAKHEHHH B
1a00paToOpHOIl U MpaKTHIECKOH paboTe

3.3.2 | B IpUMEHEHNUU METOJIOB U CPEJICTB XUMHUUECKUX UCCIEJOBAHUN

3.3.3 | camocTosTEeIpHOM paboThHI B cepe MPOBEACHUS HAyIHBIX UCCICTOBAHUI

3.3.4 | B mpoBeZicHUH 1a00paTOPHBIX AaHATIM30B

3.3.5 | B anasiu3e yueOHOM, HAYYHOM JINTEPATYPHI C MPHUMEHEHHEM NH()OPMAIMOHHO-KOMMYHHKAIMOHHBIX TEXHOIOTHIHA




4. CTPYKTYPA U COAEPJKAHHUE ANCLHUILIAHBI (MOLY.JIST)

HanmeHoBaHue pa3/iesioB U TeM /BUJ Cemectp / | YacoB | Komneren- | Jlureparypa | Unte | Ilpak. | Ilpumeuanue
3aHATHA/ Kypc 107070 pakr. | moar.
Pa3nen 1. OcHOBHBbIE MOHATHUS U 3aKOHbI
XMMUH
Tema 1.1 OcHOBHBIC OHATHA XUMUH /JIek/ 1 1 VK-1.1 VK- J1.1 1 0
1.2 VK-1.3 JI1.2J12.1
TK-3.1 IIK- 2.2
3.2TIK-3.3 212233
Tema 1.1 OcHoBHBbIe noHTHS XUMUHU /Cp/ 1 5 YK-1.1 VK- JI1.1 0 0 Omnpoc,
1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
TK-3.1 IIK- 2.2 3a7aHUH
3.2TIK-3.3 212233
Tema 1.2. OcHOBHBIE 3aKOHBI XUMHUU /JIeK/ 1 1 YK-1.1 VK- J1.1 1 0
1.2 VK-1.3 JI1.2J12.1
TK-3.1 IIK- J2.2
3.2TIK-3.3 013233
Tema 1.2. OcHoBHBIE 3aK0HBI XUMHHU /Cp/ 1 5 VYK-1.1 VK- JI1.1 0 0 Omnpoc,
1.2 VK-1.3 JI1.2J12.1 MpOBEpKa
TIK-3.1 TIK- J2.2 3agaHui
3.2TIK-3.3 013233
Pa3znen 2. CTpoenue aToma u
NepHOIMYeCKHii 3aK0H
Tema 2.1. DneKTpOHHOE CTPOCHHE 1 4 YK-1.1 VK- JIT.1 0 0 Ompoc,
atoma /Cp/ 1.2 YK-1.3 JI1.2J12.1 MpoBepKa
IK-3.1 IIK- 2.2 3aJaHAN
3.21IK-3.3 212233
Tema 2.2. Ilepuoanueckuii 3aK0H 1 1 4 YK-1.1 VK- JIT.1 0 0 Ompoc,
MEPHOANYECKAs CHCTEMA XUMUYECKUX 1.2 VK-1.3 JI1.2J12.1 IIPOBEpKa
anementoB [I.M1. Menneneesa /Cp/ TIK-3.1 IIK- J12.2 3aaHui
3.2TIK-3.3 212233
Pazgen 3. Xumuueckasi cBsi3b M CTPYKTYpa
MOJIEKYJI
Tema 3.1. Tumsl xumuaeckux cBsizeit /Cp/ 1 4 VK-1.1 VK- JI1.1 0 0 Ormpoc,
1.2 VK-1.3 JI1.2J12.1 NIpOBEPKA
TIK-3.1 TIK- J12.2 3alaHuNi
3.21IK-3.3 2102233
Tema 3.2. TuOpumu3anus 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 MpoBepKa
TIK-3.1 T1K- J12.2 3alaHui
3.21IK-3.3 2102233
Paznen 4. OcHOBHbIE 3aKOHOMEPHOCTH
NMPOTEeKAHUS XUMUYECKUX peaKkuuii
Tema 4.1. TernoBsie 3 HeKTH peakiuii. 1 2 VK-1.1 VK- JI1.1 0 0 Ormpoc,
Ouranenus /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIpoBepKa
I1K-3.1 IIK- J12.2 3aJJaHHH,
3.2TIK-3.3 213233 3amuTa
1a00paTOPHBIX
pabotr
Tema 4.2. CKOpOCTh XUMHUYECKUX 1 2 YK-1.1 VK- JIT.1 2 0 JlabopaTopHoe
peaxmuii /J1a6/ 1.2 YK-1.3 JI1.2J12.1 3aHATHE.
IK-3.1 IIK- 2.2 Pabora B
3.21IK-3.3 2122 33 MaJIbIX TPYMIax
Tema 4.2. CKOpOCTh XUMHUYECKUX 1 4 YK-1.1 VK- JIT.1 0 0 Ompoc,
peaknutii /Cp/ 1.2 YK-1.3 JI1.2J12.1 MpoBepKa
IK-3.1 IIK- 2.2 3aJaHHH,
3.2TIK-3.3 212233 3a1uUTa
J1a00PaATOPHBIX
pabot
Tema 4.3. XuMuyeckoe paBHOBECHE. 1 2 YK-1.1 VK- JI1.1 2 0 JlabopaTtopHoe
Ipunnun Jle HaTense /J1a6/ 1.2 YK-1.3 JI1.2712.1 3aHATHE.
TIK-3.1 T1K- J2.2 Pabora B
3.2TIK-3.3 213233 MaJIBIX ITpymnmax




Tema 4.3. Xumudeckoe paBHOBECHE. VYK-1.1 VK- J1.1 Ompoc,
[Mpunun Jle Ilatense /Cp/ 1.2 VK-1.3 JI1.2J12.1 MpoBepKa
T1K-3.1 TIK- J12.2 3aJIJaHuH,
3.2TIK-3.3 212233 3aImTa
1a60PaTOPHBIX
pabot
Pazgen 5. ®uzuko-xumMuueckasi Teopus
PACTBOPOB 3J1€KTPOJIUTOB H
HEYIEKTPOJIHTOB
Tema 5.1. Mexanusm oO0pa3zoBaHus YK-1.1 VK- JI1.1 Omnpoc,
pPacTBOPOB M UX Kiaccupukanws. MaeanbHbie 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
U peajibHble pacTBOpHI. PacTBopeHune kak TIK-3.1 IIK- J12.2 3a/IaHUH,
(uzuko-xummuueckuit npouecc /Cp/ 3.2TIK-3.3 212233 3a1uTa
71a60PaTOPHBIX
pabor
Tema 5.2. 3aBUCHMOCTb PaCTBOPUMOCTH YK-1.1 VK- JI1.1 Omnpoc,
Pa3NUYHBIX BELIECTB OT IPUPOIbI 1.2 VK-1.3 JI1.2J12.1 IIPOBEpPKa
pPacTBOpUTEIS, TEMIIEPATYPhI U TIK-3.1 T1K- J2.2 3aJlaHuH,
nasienwus /Cp/ 3.2 TIK-3.3 21322 53 3aImTa
1mabopaTopHBIX
pabot
Tema 5.3. CriocoObl BbIpakeHHsI YK-1.1 VK- JI1.1
KOHIICHTPAIH PacTBOPOB /JIek/ 1.2 YK-1.3 JI1.2712.1
TK-3.1 IIK- 2.2
3.2TIK-3.3 212233
Tema 5.3. CriocoObI BbIpakeHHsI YK-1.1 VK- J1.1 Omnpoc,
KOHIIEHTpaIiu pactBopos /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
TK-3.1 IIK- J2.2 3aJIaHWH,
3.2TIK-3.3 212233 3aIuUTa
1a60PaTOPHBIX
pabort
Tema 5.4. DnexTpoNUTHI U YK-1.1 VK- JI1.1
9JIEKTPONIUTHYECKAst aucconunanst /J1ab/ 1.2 VK-1.3 JI1.2J12.1
IIK-3.1 IIK- 2.2
3.2TIK-3.3 3132 33
Tema 5.4. DneKkTpoNUTH U YK-1.1 VK- JI1.1 Omnpoc,
aNeKTponuTHYecKast aucconnarms /Cp/ 1.2 VK-1.3 JI1.2712.1 IIpOBEpKa
TIK-3.1 TIK- J12.2 3aJaHHH,
3.21IK-3.3 D1 D2 23 3aluTa
nmabopaTopHBIX
pabort
Tema 5.5. MoHHOE npou3BeicHNE BOIBI. VK-1.1 VK- JI1.1
Bonopoansiit mokazarens. [Tonstue 06 1.2 VK-1.3 JI1.2J12.1
uHIUKaTopax /J1ab/ [K-3.1 K- 2.2
3.2TIK-3.3 013233
Tema 5.5. MoHHOE npon3BeicHNE BOIBI. VK-1.1 VK- JI1.1 Omnpoc,
Bonopoansriit mokazarens. [Tonstue 06 1.2 VK-1.3 JI1.2J12.1 MpOBEpKa
nHankatopax /Cp/ I1K-3.1 IIK- J12.2 3aJIaHuH,
3.2TIK-3.3 2122 33 3aImTa
1a60PaTOPHBIX
pabor
Tema 5.6. T'unpomu3s coneit /Cp/ VYK-1.1 VK- JI1.1 Ompoc,
1.2 VK-1.3 JI1.2J12.1 IIpOBEpKa
TIK-3.1 TK- J12.2 3aJlaHuH,
3.2TIK-3.3 2132 33 3aIuTa
nabopaTopHBIX
pabor
Paznen 6. KomniiexcHble coelMHeHUA
Tema 6.1. HomeHKnaTypa U KiIaccu(UKaLusL VYK-1.1 VK- J1.1 Ompoc,
KOMIUIEKCHBIX COeIMHEHUH. Baknelme 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
THTIBI KOMIUIEKCHBIX coenuHenuit /Cp/ I1K-3.1 IIK- J12.2 3aJIaHuH,
3.2TIK-3.3 313233 3aImTa
11a60PaTOPHBIX

pabot




Tema 6.2. Xumndeckas CBA3b B 1 2 VYK-1.1 VK- J1.1 Ompoc,
KOMIUIEKCHBIX COeIMHEHUsX. Jluccounanus 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
KOMILJICKCOB B BOJHBIX pacTtBopax /Cp/ TIK-3.1 IIK- J12.2 3a/IaHUH,
3.2TIK-3.3 013233 3aImTa
1a60PaTOPHBIX
pabot
Pazgen 7. OxucanreabHo-
BOCCTAHOBHTEJIbHBIE PeaKIHH.
DNeKTPOXHMHYECKHE MPOLECCHI
Tema 7.1. CymiHOCTb BOCCTAHOBIICHHUS — 1 7 YK-1.1 VK- JI1.1 Omnpoc,
okucieHus. BoccranoBurenu u 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
oxucmurenu /Cp/ TK-3.1 IIK- 2.2 3aJIaHUH,
3.2TIK-3.3 212233 3aIuUTa
J1a00paTOPHBIX
pabot
Tema 7.2. Metozsl cocTaBieHUs ypaBHEHUN 1 3 VK-1.1 VK- JI1.1 Ormpoc,
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX 1.2 YK-1.3 JI1.2712.1 IpoBepKa
peakuuii. BiivsiHue cpebl Ha Xapakrep TIK-3.1 T1K- J2.2 3aJlaHuH,
npoTtekaHus peakimii /Cp/ 3.21IK-3.3 212233 3aluUTa
1mabopaTopHBIX
pabot
Tema 7.3. DnekTponn3 pacTBOPOB U 1 6 YK-1.1 VK- JI1.1 Omnpoc,
pacIIaBoB AIEKTPOIUTOB /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIpOBEpKa
TK-3.1 IIK- 2.2 3aJaHAH,
3.2TIK-3.3 212233 3aImTa
J1a00paTOPHBIX
pabot
Tema 7.4. ['abBaHUYECKUI 3JIEMEHT. 1 2 VK-1.1 VK- JI1.1 Ormpoc,
DnexTpoaHble moTeHua sl Kopposus u 1.2 YK-1.3 JI1.2712.1 IpoBepKa
3amnuTa Metamios /Cp/ TIK-3.1 IIK- J2.2 3aaHHH,
3.2TIK-3.3 213233 3aIuTa
1mabopaTopHBIX
pabot
Pa3nen 8. Heoprannyeckasi Xumusl.
BakHeiiimue Kjiacchbl HEOPraHUYECKUX
coeMHeHMIt
Tema 8.1. Kitaccudukarus u HoMeHKIaTypa 1 3 VK-1.1 VK- JI1.1 Ormpoc,
MIPOCTHIX U CIOKHBIX BeuecTB /Cp/ 1.2 VK-1.3 JI1.2J12.1 MIpoBEpKa
ITK-3.1 TIK- J2.2 3a/laHui
3.2TIK-3.3 313233
Tema 8.2. Kimaccudukanms 1 HOMEHKIaTypa 1 3 YK-1.1 VK- J1.1 Omnpoc,
okcuJoB. IlonyueHue u cBolicTBa 1.2 VK-13 JI1.2J12.1 IIPOBEPKa
coJieoOpasyronux okcuaos /Cp/ TIK-3.1 ITK- J2.2 3aaHul
3.2TIK-3.3 3132 33
Tema 8.3. OcHOBaHUSA (THIPOKCHIIBI 1 2 YK-1.1 VK- JI1.1 Omnpoc,
meranos) /Cp/ 1.2 VK-1.3 JI1.2J12.1 IIPOBEpPKa
T1K-3.1 TIK- J12.2 3aJaHuNi
3.2TIK-3.3 3132 33
Tema 8.4. Kucnorsr /Cp/ 1 2 YK-1.1 VK- JI1.1 Ompoc,
1.2 VK-1.3 JI1.2J12.1 NIPOBEPKA
TIK-3.1 I1K- J2.2 3a/laHui
3.2TIK-3.3 3132 33
Tema 8.5. Comu /Cp/ 1 2 VK-1.1 VK- J1.1 Ompoc,
1.2 VK-1.3 JI1.2712.1 IIPOBEPKa
TIK-3.1 TIK- J12.2 3a1aHuNi
3.2TIK-3.3 3132 33
Pazgen 9. KonTpoasb
/3aqéTCOn/ 1 4 VYK-1.1 VK- J1.1
1.2 VK-1.3 JI1.2J12.1
IIK-3.1 K- 2.2
3.2TIK-3.3 3132 33

5. ®OH/I OHEHOYHBIX CPEJICTB

5.1. IlpumepHBIii HepedyeHb BONIPOCOB K 3a4eTy




1. IMpenmer u 3amaun xuMuH. SIBIeHMS QuU3nUecKue M XUMUYeckue. MecTo XUMUHU CPeIH eCTECTBEHHBIX HayK. XUMHSA U
9KOJIOTHSL.

2. OCHOBBI aTOMHO-MOJIEKYISIpHON Teopuu. IloHsTHE aToma, 31eMeHTa, BeuiecTBa. OTHOCUTENbHAS aTOMHAs U
OTHOCHTEIIbHAS MOJICKYISIPHAS MACCHI.

3. Mouib - equHMIIa KOIMUYECTBA BelllecTBa. MossipHas macca.

4. 3aKOHBI CTEXHMOMETPHUH: 3aKOH COXPaHEHHsI Macchl BELIECTBA, 3aKOH MOCTOSHCTBA cocTaBa. OTHOCUTENbHASA TNIOTHOCTh
rasa.

5. Crpoenne aroma. AtoMHOe apo. M30Tomnbl. CTabuinbHbIe U HECTAOWIBHEIE SApa.

6. JlBoiicTBeHHast Ipupoja 3neKTpoHa. CTpPOCHUE IEKTPOHHBIX 000J104eK aToMoB. KBaHTOBBEIE uKcila. ATOMHBIC
opOuTany. DNeKTPOHHBIE KOHPHUTYPAI[H aTOMOB B OCHOBHOM U BO30YXKICHHOM COCTOSHHSX.

7. Otxkpeitue JI. . MeHneneeBsIM NepHOJMUECKOTO 3aKOHA M CO3/IaHUE MEPUOJNUECKON CHCTEMbl XHMUYECKHX
anemeHTOB. CoBpeMeHHas GOpMyAUPOBKa NEPHOANIECKOTO 3aKOHA.

8. CrpoeHue IepHOANYECKON CHCTEMBL: OOJIBIIIME U Majlble IEPHOJIbI, TPYIIBI U HOATPYIIIHL.

9. 3aBUCHMOCTh CBOWMCTB JIEMEHTOB M 00pa3yeMbIX WUMH COCAMHEHWH OT TIOJOXEHHUS dJIEMEHTa B MEPHOAUICCKON CHUCTEME.
10. Bunsr xuMudeckoil cBA3u: KoBaslleHTHas (TIOJSIpHAs M HEMOJSIpHAs), HOHHAs, MeTaJUINuecKasi, BOXOPOJHAS.

1. MexaHu3Mbl 00pa30BaHMs KOBAJICHTHOH CBS3M: OOMEHHBIH M JIOHOPHO-aKIEITOPHBINA. DHEPrysl CBA3M.

12. DNeKTPOOTPHUIATENEHOCTE. [10JAPHOCTE CBA3M, MHIYKTUBHEIA 3()(EKT.

13. Kpatasie csa3u. Moaens rubpuamsarum opoutaneil. CBs3b JIEKTPOHHON CTPYKTYPHI MOJIEKYI C MX T€OMETPUYECKUM

CTpoeHreM (Ha IpHMepe COEANHEHUH SIEMEHTOB 2-T0 mepro/a). JlenoKaln3alys 3JIEKTPOHOB B CONMPSKEHHBIX CUCTEMAX,
ME30MEpPHBIH 3P PEKT.

14. BanentHocts u crenens okucieHus. CTpykrypHble GopMmynsl. M3omepus. Buasl nusomepnn, cTpykTypHas H
HIpPOCTPAaHCTBEHHAS H30MEPHS.

15. ArperaTHble COCTOSIHUS BEILECTB M MEPEXOJbl MEXKIYy HUMHU B 3aBHCUMOCTU OT TeMIIEpaTypsl U JaBieHus. I'asbl.
I'a3oBbIe 3aK0HEI. YpaBHeHHe MeHzeneeBa - Kiranefipona. 3akoH ABoraipo, MOJSPHBEIA 00BEM.

16. Kunxoctu. Acconnanyst MOJIEKyll B XKHIKOCTSAX. TBepable Tena. OCHOBHBIE TUIBI KPUCTAJUIMYECKUX PELIETOK:
KyOM4YecKue U TeKCaroHaJIbHBIE.

17. Kiaccugukanus XMMHYECKUX PEaKUWi: PEaKIUU COEIUHEHUs, pa3lIoKEHNUs, 3aMeleHNs, OOMeHa.

18. OKHCIATETRHO-BOCCTAHOBUTENBHEBIE peakiy. OnpeneNieHne CTEXHOMETPUIECKUX KO03((HUINEHTOB B ypaBHEHMIX
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA.

19. Psn craHIapTHBIX 27EKTPOAHBIX MOTEHIUAIIOB.

20. TerutoBbie 3¢ dexTsl XumMudecKknx peaknuii. TepMoxumudeckue ypaBHeHHs. Termtora (3HTAIBIUA) 00pa3oBaHUS
XUMUYECKUX COeIUHEHUN. 3aKoH I'ecca B CIeACTBUS U3 HETO.

21. CKOPOCTh XUMHUYECKUX PEaKLUil. 3aBUCUMOCTb CKOPOCTH PEAKLMU OT MPHUPOJBI M KOHIIEHTPAL[MH PEearupyromux

BEILECTB, JAABJICHHUs, TEMIIEPATYPHI, IPUMEHEHUS KaTanu3aTopa. KoOHCTaHTa CKOpPOCTH XUMUYECKOH peakuu. DHEprus aKTUBalKU.
Karanu3 u xaranusatopsl.

22. OOpaTUMOCTh XUMHYIECKHX peakuuii. XuMHIecKoe paBHOBECHE M YCIOBHA ero cMmemenus, npunimn Jle Ilarense.
Koncranrta paBHOBecHs, CTENIEHb IPEBPALLEHUS.

23. PacTBOpHI. PacTBOPHMOCTD BEHIECTB U €€ 3aBUCUMOCTh OT TEMIIEPATyphl, JaBICHUS, MPUPOJBI pacTBopuTelsi. CriocoOb!
BBIpa)KEHHS KOHIIEHTPAIIMH PACTBOPOB: MaccoBasl OIS, MOJIbHAS JIOJIS, MOJISIpHAsl KOHIIEHTpanus. TBepsie pacTBopbl. CIUTaBbl.

24. CusibHbIe U cia0ble 2JEKTPOIUTHL. DIEKTPONIUTHYe “cKasl aucconuanus. Koncranta auccouuanuu. CTeneHb
JUCCOLIMALIUY.

25. HonHble ypaBHEHUS peakuuil.

26. CBoiiCTBa KUCIIOT, OCHOBAaHHUI U COJIEH B CBETE TEOPUH DJIEKTPOIUTHUECKON AMCCOLUMAINA AppeHuyca.

217. I'uoponus coneid.

28. DJeKTpOIN3 BOTHBIX PACTBOPOB M pacIUIaBOB coliel. [Iporiecchl, mpoTekarone y KaToaa U aHoa.

5.2. IlpuMepHBlii NepedYeHb BONPOCOB K IK3aMeHYy

He npenycmotpeno YII

5.3. TeMaTHKa KypCcOBBIX padoT (KypCOBBIX IPOEKTOB)

He npexgycmotpeno YII

5.4. ®oHA OLIEHOYHBIX CPEACTB /ISl MPOBEIeHNS TEKYIIEero KOHTPOJIS

I[IpenonaBanne XuMHM KpoMe Kypca JICKIUH BKIIF0YaeT 00s3aTeNbHOE IPOBEICHNE 1a00paTOPHbIX 3aHATHI. Llenbio 1abopaTopHBEIX
3aHATHH SIBISIETCS (OPMUPOBAHIE YMEHHUH BHIITOIHATE TUIIOBBIE PEAKIIMU HA (PYHKIMOHABHBIE TPYIITEI U KAYECTBEHHO
OTIPEHEIATh HEKOTOPhIE COCUHECHUSL.

JlabopaTopHast pab0Ta BBIMOTHSIETCS KaXKABIM CTYICHTOB MHAMBUAYAILHO. [ 3KOHOMHY BpeMeHHU U OoJiee TIIy00KOTo
OCMBICIICHUSI Ta00PaTOPHON pabOThl HEOOXOAMMO B ITPOLIECCE CAMOIIOATOTOBKH IIPOYUTATh OIMCAHHE OIBITOB, YACTUYHO
3aIIOJTHATH MPOTOKOI TabopaTopHOH padoThl. Ha kaXkoM 3aHATHH NOCIIE BEITOTHEHHS 3KCIIEPUMEHTAIIBHON YaCTH IPOBOTUTCS
TEKyIIUH KOHTPOJIb 1I0 YCBOCHUIO yueOHOTo MaTepuana. CTyIeHTy npearaeTcsa HeCKOIbKO BOIIPOCOB, Ha KOTOPBIE OH JaeT OTBET
WM YCTHO, WM B TINCBMEHHOM BHZE. ECIN CTy/IeHT NpaBHIIbHO OTBETHII Ha MPENIOKEHHBIE BOIIPOCHI, 3HAUUT, MaTEepHal TEMbI UM
YCBOEH, H OH IOJTy4acT 3a4eT M0 JaHHOH TeMe.

Taxum 06pa3om, (HOHI OLICHOYHBIX CPEACTB IO JaHHOH (hopMe KOHTPOIIS BKIIIOUAeT B ceOs 2 3IIeMeHTa:

- TpeGoBaHUs K 0()OPMIICHHIO OTUETA;

- ZIOTIOJTHUTENBHBIE BOTIPOCHI JUIS 3AIIUTHI JIAOOPATOPHOH PabOTEL.

TpeboBanus kK 0pOPMIICHUIO OTUETA IO JTAOOPATOPHBIM paboTaM
BBEJEHUE
Oo0mue TpeOoBaHUS K BRITIOIHEHHUIO JJAOOPATOPHBIX padoT




[lepen BbImomHEHNEM Ta00PAaTOPHOTO MPAKTUKyMa HEOOXOJMMO Ha BBOJHOM JTa0OPaTOPHOM 3aHSATHU U3ydUTh OOIHUE IPaBUiIa
HOBEJICHHS M TEXHUKY O€3011aCHOCTH TP BBIIIOJIHEHUH J1a00paTOPHBIX pabOT MO XMUMHH, CITHCOK JINTEPATYPhl PEKOMEH IyeMOH Juts
HCITOIF30BAaHMS TIPH OATOTOBKH K BEITIOJTHEHHMIO TA00PAaTOPHBIX paboT 1 «TeMaTHdeckuii 1aH 1abopaTopHBIX padoTy,
WUMETOIINICS B Ta00paTOpHH.

ITopsinoK MOATOTOBKY K BBITIOJHEHHIO JIA00OPaTOPHOM paboTHI:

CTyzeHT TOJIDKEeH SBITHCS Ha 1a00paTOPHBIE 3aHSTH T0ATOTOBICHHBIM K 1a00paTOpHOH paboTe, BBIOIHEHHE KOTOPOi
MPEeIyCMOTPEHO TEMATHYECKUM TUITAHOM Ha COOTBETCTBYIOIIYIO 1aTy.

IIpenBapuTenbHas MOATOTOBKA K paboTe BKIOUaeT 0(opMIIeHHE TIEPBOM U BTOPOI YacTH OTYETa O COOTBETCTBYIOMIEH hopme u
BBIMIOJTHEHHE 33JJaHUS U1 CAMOCTOSITENIbHOM MOATOTOBKU K yKa3aHHOU 1abopaTopHOI paboTe ¢ UCMOIb30BaHHEM MaTEPUANIOB
JICKINH, YIeOHNKA W TaHHBIX METOINIECKHUX YKa3aHHH.

Ortuer o npexcrosmeil pabote odopmiIseTcs Mo caeayomen popme: qata BEIMOTHEHHS paboTsl, Ne tabopaTopHOi paboTHL,
Ha3BaHHe paboThl, | TeopeTnueckas yacts, Il mpakTuyeckas yacTs.

Teopernueckast 4acTh - B pa3/ielic U3J1araloTcsi OCHOBHBIE ITOHSTHS, 3aKOHBI, pacueTHbIE (POPMyYIIbI, KOTOPbIE HEOOXOANMO YCBOUTH
JUISL CO3HATEIIFHOTO BBITIOTHEHNUS SKCTIEPIMEHTA B TPaMOTHOI 00paboTKH pe3ynsTaToB. [lepedeHs MOHATHIA 1 3aKOHOB HMEETCS B
METOIMUYECKUX yKa3aHUSAX K COOTBETCTBYIOMIEH 1a00paTOpHOi paboTe B pa3ziene «reopeTudeckas 6a3a 3KCIEpUMEHTay, C
UCIIOJIb30BaHNEM KOTOPBIX BBIBOASATCS (DOPMYIIBI [UISl pacueTa OnpeessieMoi B paboTe BeMYHHbL. B KOHIIE pa3/iena npuBoasTCs
pEIIeHNS M Pe3yNIbTaThl BRITIOTHEHHUS 3aJaHUH IJIs1 CAMOCTOATENIFHOM MOATOTOBKHM K COOTBETCTBYIOMIEH Ta00paTOpHOH padoTe.
IIpakTHueckas 9acTb - B pa3zene MPUBOIUTCS:

PHUCYHOK U OIHICaHUE ONBITHON YCTaHOBKU;

nepedeHb HEOOX0AUMBIX PEAKTHBOB, IIOCY/bI, BCIIOMOTaTeNIbHBIX MAaTEPUAIIOB,

M3MEPHUTEIBHBIX TIPHOOPOB (IS N3MEPHUTENHHBIX IPHOOPOB YKa3aTh KIIACC TOYHOCTH, IIEHY ACJICHNA) B METOANIECKHUX YKa3aHHUAX K
BBIIOJTHEHUIO COOTBETCTBYIOMIEH TabopaTopHOit paboThl);

TUIaH SKCIIEPHMEHTa;

YpaBHEHUS peakInii;

TabMHIa IS 3aITUCH Pe3yAbTaTOB H3MEPEHHUIH.

ITopsinoK BBIMOJIHEHHUS 1a00PaTOPHOM paboTh

Ha nnabopaTopHOM 3aHATHH CTYAEHT Y4acTBYET B MHIUBHUYaIbHOM COOECEIOBAaHUH C TIPEMOAABATEIIEM 10 COJIEPKAHHIO
npexcrosme padotsl. [IpenogaBaTens genaer 3aKIOYeHNE 0 TOTOBHOCTH CTYAEHTa K padoTe MO CopepKaHuio 1 1 2 yacTel
0TYeTa, pe3yabTaTaM BBIIOIHEHUS 3aJJaHUs IS CAMOCTOSITENIbHOM MOATOTOBKHU, KOTOPBIE IIPEACTABIAIOTCS B BUJIE CIIEIYFOINX
Ta0mHLL.

B ciygae mocTtaTogHOTO YPOBHS ITOATOTOBKH CTY/ICHT ITOJTydaeT JOITYCK K BBITOJIHEHHUIO 3KCIIEPUMEHTA U 110]] HAOIIOIEHHEM
nabopaHTa BEIOIHACT PabOTY B COOTBETCTBHH C INTAHOM SKCIICPHMEHTA, BHOCHT PEe3yAbTaThl H3MEPEHUH B TaOJIHILY, IPOBEpSIeT
HOJTydeHHbIE Pe3yIbTaThl U IPABUIBHOCTD UX 3aMHCH y IpenoaBatens. B ciydae HenmpaBUIbHOTO U3MEPEHUS U 3alUCH
MOJTYy4EHHBIX PE3YIIbTATOB CTYIEHT MOBTOPSET U3MEPEHUSI U KOPPEKTUPYET 3aMIUCH PE3YABTATOB, OATOMY PE3YIbTAThI H3MEPEHUH
Ha [IepBOM 3Tarle [esiecooOpa3Ho BHOCUTE KapaHaamioM. [Ipi MoCTmkeHnN pa3yMHBIX Pe3ybTaTOB 1 MIPABIIIFHOTO UX BHECEHHS B
TabIMIly He0OXO MO MIPUBECTH B MOPAAOK pabodee MecTo, CaTh METOANYECKHE yKa3aHUs, 000pyI0BaHHE JSKYPHOMY HIH
71a00OpaHTy ¥ NOAIKCATh TaOJINIly SKCIIEPUMEHTAIbHBIX JaHHBIX Y IIpenoaaBarelst. B 3ToM cirydae cTy[eHTy 3a4NTHIBAECTCS
BBITIOJTHEHHE SKCIIEPUMEHTa, MY CIIeyeT IPUCTYIUTH K 00paboTKe pe3ylbTaToOB U COCTABIICHHUIO CICAYIOMIETO pa3iesia OT4era -
111 PacueTs! ¥ BBIBOJIBI.

B pazaene nomKkHBI OBITH MPEICTABICHBL:

Pacuer onbITHOTO 3HaYeHHs (XOIBITH.) ONPEAEIIEMOI BETMINHBI ITyTEM MOACTAHOBKH B PACUETHYIO (POPMYITy COOTBETCTBYIOLINX
TaOJIHIHBIX JaHHBIX.

Pacuer Teopernyeckoro 3HaueHUs (XTeop.) OMpeaensieMoil BeTUYHHEI IO COOTBETCTBYIOMIEH Gopmyre.

PacueT 0THOCHUTENBEHOM OMMOKH ¢ TOYHOCTHIO 10 0,1%.

ITpu nmpoBeneHNH PAacyeTOB M BHECEHWH YHCIIOBBIX 3HAUCHHH PE3yIIbTATOB H3MEPEHHUI M PACIETOB B TAOHUITY HEOOXOANMO
PYKOBOICTBOBATHCS OOMIMMHE IpaBHIAMH 110 00pabOTKe pe3yIbTaTOB H3MEPEHHUI.

ITocne 3aBepuienus 111 yactu oryera, oH caaercs Ha npoBepKy. Ilocie nonoKUTENbHBIX PE3YIbTATOB IPOBEPKU OTUETA JJaHHAS
paboTa CUNTACTCS BHIITOJIHEHHON.

CTyIeHT JOIycKaeTest K 3K3aMeHy 110 JHUCIUIUINHE, €CIIF UM B TEUEHHE CEMECTpPa BBIIOJIHEHBI BCE IPEAYCMOTPEHHEIE
TeMaTHYECKUM ITAHOM J1a00paTOpHbIE pabOTHI, OIYYEHBI ITOJIOKUTENBHbIEC PE3YIbTaThl IPU BBOAHOM KOHTPOJIE, KOHTPOJIBHOMH
paboTe U BHINOTHEHB! MHANBUIyaIbHbIE 3aJaHUS 110 COOTBETCTBYIOIIUM pa3fienaM MporpaMMmBl.

Bomnpocs! 1 3amuTe! 1abopaTopHOH paboTh

Bompocs! 1 3agaun k 1a60paTOpHON paboTe CKOPOCTh XUMMUYECKOW PEAKIIUI»

YTo Ha3BIBAETCSl CKOPOCTHIO XMMHUUYECKOH peakuuu? B kakux equHULIaX OHA u3Mepsercs?

Kaxkwe (akToph! BIUSIOT Ha CKOPOCTh XUMHUYECKOH peaxunum?

3aBHCHUMOCTh CKOPOCTH PEaKIMU OT KOHIEHTPAIlUU PEarupyIOMIUX BEIIECTB B TOMOTCHHON CHCTEME.
3aBHCUMOCTb CKOPOCTH PEaKIMU OT KOHLEHTPAIMU PEarnpymoliuX BEIECTB B FeTEPOreHHON CHCTEME.
3aKoH JeHCTBYIOMIMX Macc.

KoncraHTa CKOPOCTH XUMHUYECKON PEaKLUU.

BnusiHue Temmnepatypbl Ha CKOpOCTh XuMHuueckux peakiuid. [lpaBuno Baunt-T'odda.

YTo Takoe KaTaau3aTop, KaTalu3 U MHTHOUTOP, IS Yero OHW HY>KHBI?

. KakoB mMexaHu3M AeHCTBUS KaTaJU3aTOPOB B TOMOICHHOM U Ie€TEpPOreHHOH cucremax?

10. BeIpa3ure MaTeMaTHUECKU CKOPOCTH HPSMBIX M OOpPATHBIX PEaKIIUi:

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

B) 2NO + 02 [0 2NO2 r) N2+ 3H2 [J 2NH3.

11. Bo ckosbko pa3 yBeIMUHUTCA CKOPOCTb peakuuu npu nosbimieHuu Temnepatypsl ¢ 20°C po 50°C, ecnu TemneparypHbIid
k023 duiment pasex 3.
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12. Bo ckomnbko pa3 creqyeT yBeNHUYHTh KOHILEHTpaIuio BemiecTBa B2 B cucreme 2A2(r.) + B2 = 2A2B(r.), 9T0o0sI pu
YMEHBIICHUH KOHIICHTPALUK BellecTBa A B 4 paza CKOPOCTb NPSIMOI
peakIy He H3MEHMIIACH.

13. B cucreme CO + Cl2 = COCI2 xonnenTpanuio yrapHoro rasa yesenuawia ot 0,03 mo 0,12 mMoibp/1, a KOHIIEHTpanuio
xsopa — ot 0,02 1o 0,06 monb/1. Bo ckonbko pa3 Bo3pocia CKOPOCTh NPSMON peakiun?

14. Yemy paBeH TemrepaTypHbI KOI(QQUINEHT CKOPOCTH peaKkUWH, €CIH IPH YBEIMUIECHHH Temrepatypsl Ha 30 rpaiycoB
CKOpOCTb pEaKLUU Bo3pacTaeT B 15,6 pas.

15. IMpu 150°C HexoTopas peakius 3akaHduBaercs 3a 16 munyr. [IpuHNMas TemmepaTypHbIH Ko3(duimenT ckopoctu

PEaKIMy PaBHBIM 2,5, paCCUMTATh, Yepe3 KaKoe BpeMst 3aKOHUNTCS 3Ta PEaKIIHs, €CITi MPOBOAUTH ee: a) pu 200°C; 6) pu 80°C.

Bomnpocs! u 3axaun k 1a00paTopHOH paboTe « XUMHIECKOE PAaBHOBECHEY

I. Kakue peakiuu Ha3bpIBaloTCs HEOOPaTUMBIMHU U oOpaTuMbiMu? [IpuBeauTe mpuUMepHI.

2. JlaiiTe ompezeneHne MOHATHIO XMMUYECKOe paBHOBecHe. Kak MOXHO HCIOIb30BaTh 3aKOH JECHCTBYIOIIUX Mace JUis
00paTHMBIX peaKumii?

3. Jaiite onpenencHue MOHATUIO KOHCTAHTA PaBHOBECHSL.

4. CBs13b KOHCTaHTBI PAaBHOBECHSI C PABHOBECHBIMH KOHIIEHTpanusiMu. OT Kakux (aKTopoB 3aBUCHT 3HAUCHHE KOHCTAHTBHI
paBHOBecus?

5. Chopmymupyiite npunnun Jle-Illatense. Kakue (axropsl BIHUAIOT HA N3MEHEHHE XUMHUUYECKOTO PaBHOBECHS?

6. Kak BIHSIIOT yMEHBIIEHHE KOHLEHTPAIUU PEarupykoOMIUX BEIECTB, TEMIIEpaTypbl U AaBICHHS Ha CMEIEHHUe
XHUMHYECKOTO paBHOBecus B peakuun: N2 + 3H2 [1 2NH3 + Q.

7. Kak BnmstfoT yBenmmueHHe KOHIICHTPAIMU NPOAYKTOB PEaKIWH, TEMIEPAaTyphl M JABJICHUS HA CMEIIEHHE XMMHUYECKOTO
paBHOBecHs B peakiuu: N2 + 3H2 [ 2NH3 + Q.

8. PaBHOBecue B rereporeHHbIXx cucreMax. OT Kakux (akTOpOB OHA 3aBUCHT?

9. B xaxyio cropony cmectutcs paBHoBecue peakin COCI2(r.) [1 CO (r.) + CI2(r.) npu BBEICHHH B PaBHOBECHYIO
CHCTeMY HHEPTHOTO ra3a npu: a) V = const; 0) p = const.

10. Kaxk BrnusieT u3MEeHeHUE aBJICHUS HA PaBHOBECHE CIEIYIOLIUX PEeaKIUii:

a) H2 + 12 (1 2HI; 6) C2H50H + NaOH [J C2H50Na + H20;

11. UYepe3 mexoTopoe BpeMs nocie Hagana peakaun 4HCL + O2 [ 2H20 + 2Cl2 KoHIEHTpaIiy BEIIeCTB COCTABIISIIN:

[H20] = 0,12 mons/m; [C12] = 0,12 mons/m; [HCI] = 0,3 mons/it; [O2] = 0,2 mons/n. Haligure: a) 3HaueHHe KOHCTAHTHI PABHOBECHST;
0) KaKOBBI HCXOJHbIE KOHIICHTPALUH XJIOPOBOIOPOA U KUCIOpoaa?
12. Kak BIHSIOT yMEHBIIICHHE TEMIICpaTyphl, JaBICHHUS U KOHIICHTPAIIUH MPOAYKTOB PEaKIMH Ha
CMEIIeHNE XUMUYECKOTO PAaBHOBECHSI B CIISAYIOIIUX CUCTEMaxX?

a) 2NO + 02 [1 2NO2 + 28 kkai; 6) 2HBr [1 H2 + Br2 -16 kkau.
13. KoncranTa paBHoBecus peakiuu FeO(k.) + CO(r.) [ Fe(k.) + CO2(r.) npu HekoTOpoii Temnepatype pasna 0,5. Haiinure
paBHoBecHbIe KoHIeHTpamu CO u CO2, ecny HavaJdbHBIE KOHIIEHTPAIMH THX BemecTB coctapsuiu: [CO] = 0,05 mons/it; [CO2]
= 0,01 momb/11.
14. PaBHoBecue B cucteme H2 (r.) + 12 (1.) [] 2HI (r.) ycTaHOBHIIOCH TIpH Cleayronux KoHnenTpausax: [H2] = 0,025 mouns/i; [12]
= 0,005 mous/m; [HI] = 0,09 momw/i1. Onipenenute UCX0IHbIC KOHIIEHTPAIMK KO3 U BOJOPOA. .
15. Ilpu HexoTopoit TemnepaType paBHoBecue B cucreMe 2NO2 [1 2NO + O2 ycTaHOBHIIOCH NPH CIAEAYIOIIMX KOHIEHTPALUAX:
[NO2] = 0,006 monb/m; [NO] = 0,024 mons/n. Haligure: a) KOHCTaHTY paBHOBECHUS peakiyu; 0) HCXO0AHYI0 KOHIeHTpaimo NO2.

Bompocs! u 3agaun k nadopatopHsiM padotam o Teme PACTBOPDI: «Teopwust 2JIeKTpOIUTHYECKOH qucconuanum. Peakun
MOHHOTO 0OMeHay, «loHHOe MPon3BeAeHUE BOIbI, BOJIOPOIHBIN MOKa3aTenby, « [ uapomms»
JlaiiTe ompeneneHus MOHATUSIM 3JIEKTPOIUT M HedneKTponuTsl. [lpuBeaure npumepsl.
ChopmynupyiiTe TpH HONOXKEHUS TCOPUH IEKTPOIUTHICCKOIN TUCCOIMAIINY IIBEICKOTO XUMHKa AppeHHyca.
KakoB MexaHU3M 3JIEKTPOIUTUYECKON NUCCOLMALUU?
JlaiiTe ompeneneHus MOHATUSIM THAPATHI, CONbBATHI, THIpAaTalUsd U coibBaTanus. [IpuBeaure mpumepsl.
Jucconuanys KUcIoT (OJHOOCHOBHBIX, IByXOCHOBHBIX U TPEXOCHOBHBIX).
Juccormanys oCHOBaHMH (OAHOKHCIIOTHBIX, JBYXKHUCIOTHBIX M TPEXKHUCIIOTHBIX).
Juccouunanus cpeaHux cojiei, KUCIBIX U OCHOBHBIX COJIEH.
HoHHble ypaBHEHHs peakuui (Kakue BEIIeCTBa CIeAyeT M300paxkaTb B BHJIE MOJIEKYI).
. [puBenuTe MprMepsl HOHHBIX PEaKIUH WIYIINX ¢ 00pa3oBaHHEM OCAJKOB.
10. IMpuBenuTe MpUMeps! HOHHBIX PEAKIUH UAYINX ¢ 00pa30BaHMEM ra3000pa3HBIX M MaJOPAaCTBOPHMEIX BEIIECTB.
11. [IpuBeauTe mpuUMepsl HOHHBIX PEaKIHi UAYIIMX C 00pa30BaHHEM MaJIOAMCCOLMHUPYIOMIUX BEIIECTB (CIa0ObIX
3JICKTPOJIUTOB).
12. [TpuBenuTe MpUMeps! HOHHBIX PEAKIHH MAYIMINX ¢ 00pa30BaHHEM KOMIICKCHBIX COCIMHEHHMI.
13. Crenens aucconuanun. KoHcranTa QUCCOIHALINH.
14. ®akTopsl BAMAIONIME HA CTETIEHb AUCCOLUALUH (TIPHPOJa PACTBOPUTES,
KOHIICHTPAIIHS pacTBOPA M HAIMYNE OTHOMMEHHBIX HOHOB)
15. CunsHbIC U cl1aObIe SIEKTPOIHUTHI.
16. [IpuMeHeHue 3aKOHa ISHCTBYIOMIMX Macc K cIa0bIM dJIEKTPOIUTAM.

R

Bompocs! n 3aaun k 1abopaTopHEIM padotaM « OKHCIHTETFHO-BOCCTAHOBUTEIBHBIC PEAKITHN, « DIIEKTPOIIN3)

Dnexrponu3. 3akoHbl Dapanes.

B uem pasHuIa MpoIeccoB AMEKTPOIN3a PaciliaBOB U pacTBOpoB. IIpuBecTH mpumepsl.

UYro Takoe BBIXOJ IO TOKY?

UYro Takoe 3IeKTpopapUHIPOBAHUE METAJIIOB?

Haiinute o06beM kucnopona (H. y.), KOTOPBI BeIIENSETCS MPU NPOMYCKaHUK TOoKa cuiioil 6A B Tedenuu 30 MUH. uepes

Nk =




BoHEIH pacTBop KOH.

6. [Ipu snexrposnze BogHOoro pacreopa Cr2(SO4)3 Tokom cuiioit 2A macca Karoaa yBenuuwiack Ha 8 r. B TeueHuHn kakoro

BPEMEHH IIPOBOIHIIH IEKTPOIIH3?

7. BEIUUCINTE 3IEKTPOXUMUIECKHI SKBUBAJICHT IIIHKA, €CIIH PH IeKTponn3e pactBopa ZnCl2 Toxom 2,8A a 3a 5 muH 32 cex

BeLenuinoch 0,314 r nunka. [IpuBennTe cxemy 3JeKTPOJIM3a U ypaBHEHHUS peakivii Ha SIEKTPOAax.

8. Ipu snexTponuse pacTBopa cyiabdara MeIy Ha aHo e BbiIeannock 560 Mt kucnoposa. CKOJIBKO rpaMMOB MEJH BBIIEIHIOCH Ha
katone? Hanummure ypaBHEHUS peaklyid, IPOTEKAIOMINX Ha 3JIEKTPOAAX.
9. CocTaBUTH 3IIEKTPOHHBIC YPaBHEHUS PEeaKIUil, IPOUCXOMAIINX HA YTOIBHBIX EKTPOAAX IPH IEKTPOJIN3E PACTBOPA XIOPHUIA
meau (II). Onpenenuts, kKakue NPOIYKThI BBIAEISIOTCS Ha AIEKTPOAAX.
10. CocTaBHTh JIEKTPOHHEIE YPABHEHHUS ITPOIIECCOB, IPONUCXOIAIINX IIPH 3JIEKTPOJIM3E PACTBOpaA CyIb(ara IMHKA C HHEPTHRIMA
anekTpoaaMu. ONpenennuTh COCTaB MPOAYKTOB, BBIICTUBIINXCS Ha IEKTPOIAX U 00pPa30BABIIMXCS B KATOJHOM M aHOJHOM

HPOCTPAHCTBE.

11. CocTaBHUTh JIEKTPOHHBIC YPABHEHUS PEAKIIHA, TPOMCXOAMINX IPH AIEKTPOIIN3E PacTBOpa Cynb(haTa HUKEIS ¢ HUKEICBBIM

aHOOOM.

12. KaxoBa cuia Toka IpH 3JIeKTponn3e, ecnu 3a 50 MUH BeIIennnachk Best Mens u3 120 mi pactsopa CuSO4 xonuentparmu 0,4

MOJB/1?

13. Kakoit 00beM Boiopoaa (H.y.) BBIIETUTCS Ha KaToJe, eciu 4epe3 pactBop NaCl npormyieH Tok cutoit 2A B Teuenne 20 Mun?
14. Terans xpomupyercst B BogHoM pactBope Cr2(SO4)3 npu cuie Toka 3A. OnpenenuTs IpoJODKUTEIFHOCTD JIEKTPOIIN3A, €CIIH

Ha MOBEPXHOCTH JAeTaau HeoOxoauMo HaHecTH 1,3 r xpoma. Beixoa no Toky paser 40%.

15. B ueM 0COOEHHOCTH METAJUIMYECKOM CBA3U?

16. Uto Takoe psi HaNpsKEHUS METAJJIOB, M KaKKe MPAaKTUYECKHE BBIBOIBI MOXKHO CHIENATh U3 HEro?

17. Kakyro (pyHKIHIO BBITTOJTHSIET METAIJI IPH B3aUMOJICHCTBUH C KHCIOTaMu?
18. Uem oObsAcHsEeTCS accuBUpOBaHUe MeTauioB? Kakue MeTamibl macCUBUPYIOTCS KOHLEHTPUPOBAHHBIMU PACTBOPAMU CEPHOI U

a30THOM KHUCJIOTHI?

19. Kakue MeTa/uibl B3aUMOAEHCTBYIOT C KUCJIOTAMU U Lien04amMu’?
20. Kakue mpoayKThI 1OJIyqatoTcsl IpU B3aUMOAEHCTBUN aKTUBHBIX MeTasuioB (Li — Al) ¢ KOHLIEHTPUPOBaHHOM CepHON KUCTOTOM?
ITpuBeauTe MpUMepHl U HAIIMIIUTE YPaBHEHHS PEAKLIUIA.

21. Kakwue BemnecTBa Mmoryqatorcst pH B3aMMOICHCTBAN MaOoaKTUBHBIX MeTaIIoB (Cu — Au) ¢ KOHIIEHTPHUPOBAHHOW a30THOM

kucnotoi? IpuBeaure mpuMepsl U HANUIINTE YPaBHEHUS PEaKIUi.
22. B pacTBOp XOpOBOAOPOJHOM KUCIOTHI OMYCTUIN IIMHK KoJlnuecTBOM BeriecTBa 0,2 Monb. Kakoit 00beM raza moxer

BBIIEUTHCS (H.Y.)?

23. Jlnst noxy4eHus BoJopoaa oOpaboTaii cMech CTPYKEK MeTallla M MEIH Maccoil 1 T pacTBOpoM pa30aBIEHHON CepHOH
KUCIOTHI. OOBEM BBIIEIMBIIEr0OCsS BOJOPOAa OKa3alcs paBHbIM 1,12 11 (H.y.). Beluucante coctaB cMecH B IPOIIEHTaX.

24. Tlpu pacTBOpeHHN 00pa3la CMECH OIMIOK MEJIM, XKeJe3a 1 3010Ta B KOHIIEHTPUPOBaHHOM a30THOH KHCIOTE 00pa3oBanocs 6,72
nraszau 8,55 r HepacTBOpUMOro ocratka. [Ipu pacTBOpeHUHU TaKoH K€ HaBECKU B XJIOPOBOJOPOJHOM KHCIOTE BBIIEIUIOCH 3,36 11
raza. OnpenenuTs NPOLEHTHBIA COCTaB UCXOJHON CMECH.

25. Kaxoit U3 MeTaJIoB HE BBITECHSIET BOJOPO/ U3 pa30aBIE€HHBIX PACTBOPOB KUCIOTHI:

a) Maraui, 0) xpowm, B) HATPHH, I) pTYTh
26. Kaxue U3 IepeInCICHHBIX METAJIOB CIIOCOOHBI BEITECHUTE BOAOPOT U3 BOBI?
a) JKeneso, 0) Hatpuii,  B) cepebpo, T) JTUTUN

27. YKene3Has IIIaCTUHKA Maccoii 6 T MOrpykeHa B pacTBOpP MEIHOTO Kynopoca. [InacTuaky BeiHynm, Beicymnian. Ee macca
oka3zayach paBHoi 10,13 r. 28. Beruucnuts Maccy Meiu, OCEBLIEH Ha IIACTHHKE.
28. JIutuit maccoii 0,7 T omyctunu B 100 M1 Boasl. Onpenenute 00beM BBLACIUBILETOCS Ia3a 1 MaCCOBYIO OO 00pa30BaBILIErocs

BCIICCTBA B paCTBOPEC.

6. YHEBHO-METOJUYECKOE U TH®OPMALIMOHHOE OBECIIEYEHHUE JTUCHUIIIMHBI (MOAY JIS)

6.1. PexoMenayemas aureparypa

6.1.1. OcHoBHas 1UTEpPaTypa

ABTOpBI, COCTaBUTEIIH 3arnaBue W3patensctBo, rox | Konnu-Bo
JI1.1 |Tenspman M. U., Xumust: yueOHUK Cankr-IlerepOypr: | DnexTpoH
IOctpatos B. I1. Jlans, 2022 HBIH
pecypc
J1.2 [Inyxux M. A. Arpoxumus: yaeOHoe mocobue Cankr-IlerepOypr: | DnexTpoH
Jlans, 2024 HBIH
pecypc
6.1.2. JlonosiHuTEIBHAS IUTEPATYpPa
ABTOpBI, COCTaBUTEIIH 3arnaBue UsnarenbcrBo, rox | Kosmu-Bo
JI2.1 |Sromun b. A., KykoB | Arpoxumust: yaeOHUK Cankr-IlerepOypr: | DnexktpoH
0. I1., Ko63apenko B. Jlanb, 2023 HBIH
n. pecypc
JI2.2 | A3anaros C. X. Arpoxumusi: yaeOHUK Cankr-IlerepOypr: | DnekTpoH
Jlans, 2024 HBIA
pecypc

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




21 | Xumus
22 | Xumus
93 | Xumus
6.3.1 Ilepevyenn NporpaMMHOro odecrnev4eHust
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 | DnexTpoHHas ONOIMOTEYHAs CHCcTeMa H3aTenbCeTBa «Jlanby. [loHOTEKCTOBAs AIIeKTPOHHAsT ONOIHOTEKA.
VHnuBuayanbHBIN HEOTpaHIMYCHHBIH JOCTYN Yepe3 (UKCHPOBaHHBIN BHEIIHUH [P anpec akageMnu HeOTpaHHYCHHOMY
KOJIMYECTBY MOJIB30BaTENEH U3 0001 TOUKH, B KOTOPO uMeeTcs AoCTym K ceTr HTepHeT.http://e.lanbook.com
6.3.2.2 | Onexrponno-6ubmnoreunas cucreMa ZNANIUM.COM. [TonmHoTekcTOBas dieKTpoHHast Onbnnoreka. MIHauBUyaTbHBIH
HEOrpaHUYEHHBIN JOCTYI Yepe3 pUKCHPOBaHHBII BHeHHH [P afpec akageMnn HeOrpaHHYEHHOMY KOJIMYECTBY
ITOJIb30BaTeNeH 13 JIF000H TOYKH, B KOTOPOH MMeeTcst TOCTyI K ceTn MHTepHert. http://znanium.com/
6.3.2.3 | Dnextponnas 6ubnmoreunas cuctemMa «9bC IOPAUT www.biblio-online.ru». [TosHOTEKCTOBas 3EKTPOHHAS
6nbmoTexa. VIHIMBHIyabHBII HEOTpaHIMYCHHBIN JOCTYN Yepe3 GUKCHpOBaHHEIN BHeIHUH [P anpec akamemun
HEOTPaHIMYEHHOMY KOJIUECTBY II0JIb30BaTeNel U3 II000H TOUKHM, B KOTOPOIl HMeeTcs TOCTYI K ceTu VIHTepHeT.
https://www.biblio-online.ru/

7. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

Aynuropus Bug pabot

Hasznauenwne

OcHaIIEHHOCTh

322

VYueOHas ayquTopHs

Cronbl, CTymbsi YydEHHUYECKHE, IEMOHCTPAIIOHHOEe 000pyaoBaHME
(mpoextop ACER (1 mr.), nudpoBas uHTepakTHBHas mocka (1 1mT.),
nepcoHanbHEIl Kommbiorep ACER (1 mr.)) w y4eOHO-HarmsmHBIC
TOCOOHS

431

Y4eOHast aynuTopus

IIxad co croenmuanu3UPOBAHHBIM HHBEHTapeM (IPOOHPKH, KOJIOHI,
MUMETKH, IITATHBBI, MEPHBIE CTAaKaHBl, XUMHYecKHe peakTHuBbl) (1
mrT.), mKagp BEITSDKHOHM (1 mT.), Tabmuma «PacTBOPHMMOCTH KHCIOT H
ocHoBaumit» (1  mmr.), Tabmmma  «[lepmoamueckas  cucrema
MenpneneeBa» (1 mrT.), gocka kinaccHas (1 mr.), cronsl TabopaTopHbIE
(5 wt.), Tabyperku (14 mr.), pakosuna (1 wr.), cryn n/m (1 mmir.)

429

YuebHast aymuTOpus

MIkad co cmenuamTu3upOBaHHBIM WHBEHTapeM (IMPOOUPKH, KOJIOBI,
MMUTIETKY, INTATHBBI, MEpHBIE CTakaHbl, XUMHYECKHE peakTuBbl) (1
mr.), mwKkap BHITSDKHON (1 mT.), Tabnauua «PacTBOPUMOCTH KUCIOT H
ocHoBaumii» (1  mr.), Tabmuma  «[lepmoamveckas  cucrema
MenneneeBa» (1 mr.), crenn (1 mT.), mocka kimaccHast (1 mT.), CTOJBI
naboparopusle (5 mrt.), Tabyperku (17 mrT.), cron mpenonasarens (1
mrt.), pakoBuHa (1 mrt.), cryn /M (1 1mir.)

427

YuebOHast aynuTOpus

Hlkad co crenuanu3MpOBaHHBEIM WHBEHTapeM (IPOOHMPKH, KOJIOBI,
MHUIETKH, IITATUBBI, MEpPHBIC CTaKaHbl, XHMHuYeckue peakTuBbl) (1
mrt.), mwKkap BBHITSDKHONH (1 mT.), Tabnuua «PacTBOPUMOCTH KUCIOT H
ocHoBaumi» (1  mr.), Tabmuma  «[lepumoamveckas  cucrema
MenpeneeBa» (1 mT.), mocka kimaccHas (1 mT.), CTOIBI TabOpaTOpHBIE
(5 mT.), Tabyperku (19 mwr.), cron mpemoaaBatens (1 mrT.), pakoBHHA
(1 wt.), cryn o/m (1 mr.)

123

ITomemenue st
CaMOCTOSATENBHON PabOTHI

KoMmprotepHass TEXHHKAa C BO3MOXKHOCTBIO IIOJKIIOYCHUS K CETH
"UnTepuer” n  obecrieueHueM JocTyna B DJEKTPOHHYIO
nH()OPMAIIMOHHO-00pa30BaTeNbHYI0 cpefxy opraHmsanuu(l9 mrt.),
cronbl (17 mT.), KOMOBIOTEPHBIH CTON 6-M MECTHBIM (3 IUT.), CTYNbA
yaeHudeckre (34 mT.), cryaps 1M (18 mT.), cTemnaxu ¢
nmuteparypoi, Buaeoysernmuntens Optelec Wide Screen (1 mir.)

8. METOMYECKHUE YKA3AHUSA /U OBYYAIOIIIUXCS 11O OCBOEHUIO JUCHUIIJIMHBI (MOLY JIS)

Meroauka M3ydeHHs Kypca IpeIycMaTpHBaeT HapsAAy C JIEKIUAMH U JTa0OpaTOPHBIMHU 3aHATHAMH, OPTaHU3AIUI0 CAMOCTOSATEIBHON
paboOThl CTYIEHTOB, NMPOBEICHUE KOHCYNbTALUH, PYKOBOJACTBO AOKIAAaMH CTyAE€HTOB Ul BBICTYIJIEHHS HAa Hay4YHO-TPAKTHUECKUX
KOH(EpEHLHSAX, OCYIIECTBICHUE TEKYILET0, TPOMEXKYTOUHOTO (JOpM KOHTPOJISL.

Cucrema 3HAHUH 1O AUCHUIUTHHE «XUMHS» (OPMUpPYETCS B XOJ€ AyIUTOPHBIX M BHEAYIHTOPHBIX (CaMOCTOSITENBHBIX) 3aHATHH.
Hcnions3yst NEKIIMOHHBIA MaTepHal, yIeOHHKH U ydeOHBbIC ITOCOOUS, MOMOTHUTEIBHYIO JTUTEpPaTypy, HMPOSBISLSL TBOPUECKUI MOIXOX,
oOyuaromuiics TOTOBUTCS K JIAOOpAaTOPHBIM 3aHATHAM, paccMaTpuBas UX KaK IOMOJHEHHE, YIIyOlleHHe, CHCTEeMaTH3allHI0 CBOUX
TEOPETUYECKUX 3HAHUI.




Jln1s OCBOCHUSI TUCIUILUIMHBI CTYAEHTaMHU HEOOXO0IUMO:

1. mocemaTh JEKUMH, HA KOTOPBIX B CXKAaTOM M CHCTEMHOM BHJIE W3JIaraloTCsi OCHOBBI AMCLUIUIMHBL JAIOTCS ONPEACNICHUS MOHSITHH,
TEpPMHHOB, KOTOpPBIE IOJDKHBI 3HATh CTyAeHTHL. CTYIeHTY BakKHO IIOHATh, YTO JIEKIMS €CTh CBOeoOpas3Has TBopueckas (opma
caMOoCTOATeNbHOW paboTel. Hamo meITaThCs CTATh AKTUBHBIM COYYaCTHHKOM JICKIMH: AyMaTh, CPAaBHHBATh H3BECTHOE C BHOBB
HOJIyYaeMbIMM 3HAHHMSIMH, BOWTH B JIOTMKY M3JIOKEHHMs MaTepuala JIEKTOPOM, CIEIMTh 32 XOJOM €ro MbICieH, 3a ero
apryMeHTaluell, HaxoJuTh B Hell Kaxymquecs BaM cnabocTH. Bo BpeMs JeKIMM MOXKHO 33JaTh JIEKTOPY BOIIPOC, JKENATEIbHO B
MICBMEHHOH (hopme, 4TOOB He MeEIIaTh M He HAPYIIaTh JIOTWKH IIPOBEICHUS JeKIHu. Kakmas JeKuus NOJDKHA OBITH JIOTHYECKH U
BHYTPEHHE 3aBEpILICHHBIM 3TallOM H3JIOKEHHUs MaTepuana Kypca. [Iopsmok M3NIokeHHs M 0OBbeM H3/IaraeMoro Ha KaXJOoH JISKIUU
Marepuana ompezensercss Paboueil mporpaMmMoii ydeOHOM IUCLMIUIMHBI M NPEAYCMOTPCHHBIM B HEH pacnpeneieHueM KOJIMYecTBa
4acoB Ha KXyl TeMy. Kakmas JeKIus CTPOHUTCS IO MPUHIMITY TPHAABL: OT OOMIEro — K YacTHOMY, a Ha ¢ 3aBepIIarolleM 3Tarle
— BO3BpalleHHe K 00IeMy Ha ypOBHE BHOBb H3JIOKCHHOTO MaTepuama. JTo TpeOyeT MOMYMHEHHE €€ OIpPEACICHHOMY, CTPOTO
BBIICP)KMBAEMOMY aJropuTMy Wi Iuiany. OueHb BaskHO cOOTHeCcTH MarepHan JIEKIMU C TEMOW NPOrpaMMbl M YCTAaHOBUTb, KaKue
€e BOIPOCHI HAIUTM OCBEIICHHE B IIPOCIYyIIAHHOHM jekuuu. 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
HEoOXOZMMO IUIAaHMPOBaTh TaK, 4YTOOBI TeMa JICKIMM INpEIlIecTBOBala JaHHOW Teme JsabopaTopHoro 3aHstus. Ha mnepsom
71a00paTOPHOM 3aHATHH CTYACHTHI, KpOME HWHCTPYKTaka IO TEXHHKE Oe30MaCHOCTH, MOJDKHBI OBITh HPEIYyNpeXIeHH O pabodeM
pacnopsake 3aHATHSA, B 9YaCTHOCTH O TOM, YTO MX pabodme MecTa JOJDKHBI OBITh HOATOTOBIEHHI 10 3BOHKA. JlabopaTopHOe 3aHATHE
HEOOXOMMO HauMHATh C ONpOca, KOTOPBIA IJIsl TPYNIBl B 15 yenoBek He OoJpKeH 3aHMMaTh Oonblie 15-20 mun. Bo Bpems ompoca
JOJDKHBI OBITH OIPOLICHBI BCE CTYAEHTHI TIPYNIBI, MO3TOMY BOIPOCHI, HpEIJIaraeMble CTYICHTaM, HOJDKHBI OBITH HACTOJBKO
KOHKPETHBI, YTOOBI TpeboBalM KOPOTKOTO, KOHKPETHOTO OTBETa. 3aTeM IIperojaBaTellb JOJDKEH O3HAKOMHTH CTYISHTOB C
COJZIEpPKAHUEM 3aHSATHS, C KOHKPETHBIMH OOBEKTaMH, KOTOPbIE OHH JOJDKHBI M3y4nTh. Ha KakgoM 3aHATHH, NapajiedbHO C
1a00paTOpHOH PabOTOH, PEKOMEHAYETCS BBIAEIATH A CTYACHTOB BpeMs (BO BTOPOIl IOJIOBHHE 3aHATHS) Ha HpEIbsBICHHE HA
IpOBEpPKYy pPabOT, Ha TNPOXOXKACHHWE TEKYIIero TECTHPOBaHMSA (NHMCBMEHHOTO OTBETa Ha YK€ IPOpadOTaHHBIC paHee TEMBI
nabopaTopHbIX 3aHATHI). CTYOEHTHI, MPONYCTHUBIINE 3aHATHE, WIN HE IOATOTOBUBIIMECS K HEMy, IpHUITAIIaoTCcs Ha
KOHCY/IBTAIIMIO K Ipernojasatento. JlabopaTopHoe 3aHSATHE 3aKaHYMBAeTCs IIO/BEJCHMEM MTOTOB: BBIBOJAMH 110 TeMe WU
BBICTaBJICHHEM OIICHOK.

3. cHCTeMaTHYecKd 3aHUMATHCS CaMOCTOATENLHOM paboTOH, KOTOpas BKIIOYAeT B ce0s M3ydeHHWE IOTOJIHHUTENHHOM MHpopMmanmi,
MaTepuanoB Y4eOHMKOB M CTaTed W3 NEpHOAMYECKON IJHUTepaTyphbl, pelIeHHe 3aJad, HaMHCaHWe OKIaaoB, pedepaTtoB it
HOJIy4eHUS TIIYOOKHUX JOTOIHUTEIbHBIX 3HAaHWH. 3a1aHus U1 CAMOCTOSITEIIBHON PaOOTHI BBLIAIOTCS MPETIOIABATEIICM.

4. TWox pYKOBOJCTBOM IIpPENOAABATEIs 3aHMMAThCS HAyYHO-HCCIIEAOBATENBCKOM paboOTOi, YTO IpearoyaraeT BEICTYIUICHHS C
JOKJIaJjaMi Ha Hay9HO-TIPAKTHYECKUX KOH(PEPEHINAX 1 ITyOIUKAIIHIO TE3HCOB U CTaTeH II0 UX Pe3yIbTaTaM.

5. mpu BO3HMKAIOIIMX 3aTPYAHEHHUSX MPH OCBOCHWHM JUCHUILIMHBI «XUMHS», Ul HEYCIICBAIOIMX CTYAEHTOB M CTYACHTOB, HE
MOCEIIAOMMX 3aHATHS, HMPOBOJSTCS EKCHEACIbHbIC KOHCYIbTAI[MM, HAa KOTOpPBIC IPUIVIAIIAIOTCS HEYCIIEBAIOMIME CTYICHTHI, a
TakOKe CTYAEHTHI, HCIBITHIBAIONTIE IIOTPEOHOCTH B IOMOIIIH TIPETIOaBATENs TPH U3YICHUN TUCIIUTIIHHEL.

[Ipu u3ydeHNN TUCIUIIIUHBI « XUMHSD) CIIETYeT YCBOUTH!

- OO01IyI0 XUMUIO

- Heopranmdgeckyro 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



