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[Iporpammy cocTaBum(u): S
K.gpapm.n., ooy., Jlanuna C. . 4 / 7

PaGoyas 1iporpamMmma AMCUHILIMHBL

XHMHYECKHE OCHOBEI 3K0JIOTHH
paspabotana B cootsetcTBHH ¢ PTOC:

MeepanbHbIi TOCYAAPCTBEHHBINH 00pa30BaTEIbHbIHA CTAHAAPT BLICLIEIO 00pa30BaHusl - DaKaJlaBpHaT 110
HarpasiacHAK moarorosku 05.03.06 Dkomorus u npupoaonoas3oBanue (npukas Munobpraykn Poccum ot
07.08.2020 r. Ne 894)

COCTaBJIEHa Ha OCHOBAHHWH }T{EGHOTO miaHa:

05.03.06 DkonoTHs U IPHPOAOIIOIL30BAHHE
YTBEPKIAEHHOro mpuKazoM pekropa ot 08.02.2022 nporoxosn Ne 45.

Pabouas nporpamma onodpeHa Ha 3accIaHun Kadeapsl
IK0I0r M, 0E30MACHOCTH KH3HEAEATEbHOCTH H Qu3HIecKoii KyJIbTYPBbI

[Mpotokon ot _7%. Z# ¢ 20441, No &

Cpox JieficTBHS IpOrpaMMbl; 42,22 ~ Zo & yur.

3ag. xapeapoit Hukudoposa B.A. ,,.--’;IE/;%T?
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JIOTEHT, K.T.H., Bapnanan M.A, Véé/’w V10 o8 4G O 2042 1.
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BuszupoBanue PII/] 1151 McriOSTHEHMSI B 0YepeTHOM y4eOHOM roay

[Ipencenarens MK®
JIOIICHT, K.T.H., Bapnansu M.A. 2023 r.

Paboyas mporpaMMa mepecMoTpeHa, 00cykeHa 1 0100peHa st
ucnonHeHus B 2023-2024 yueOHOM roay Ha 3acefaHuu Kadeapsl
IKOJIOTHH, (€30MACHOCTH KH3HEeAeATEIbHOCTH U GU3HYECKOH KYJIbTYPbI

Buecens! usmenenust/nononnenus (Ilpunoxenue )

[Iporokon ot 2023 1. Ne
3aB. xaenpoit Huxudoposa B.A.

Buzuposanue PIIJ] 119 ucno/iHeHust B o4epeIHOM Y4eOHOM roay

IIpencenarens MK®
JIOLIEHT, K.T.H., Bapnansa M.A. 2024 r.

Pabouas mporpaMma nepecMoTpeHa, 00CykaeHa u 0j00peHa s
ucnonaenus B 2024-2025 yueOHOM Tony Ha 3aceIaHui Kadeapol
IKO0JI0rHH, §€30MACHOCTH KU3HEeIeATeJIbHOCTH U QU3HYECKOI KYJIbTYPbI

Buecens! msmenenust/nononnenus (Ilpunoxenue )

IIpotokom or 2024r. Ne
3aB. kadeapoit Hukudbopona B.A.

BusupoBanue PII/] 1151 MCIIO/IHEHMSI B 0YepPeTHOM y4eOHOM roay
IIpencenarens MK®

JIOLICHT, K.T.H., Bapnansau M.A. 2025 .

Pabouas mporpamma nepecMoTpeHa, 00CyXIeHa 1 ogo0peHa st
ucroaaenus B 2025-2026 yueOHOM roay Ha 3acefaHuu kadeapsl
IK0J10THH, 6€30NIACHOCTH KU3HeAeSI TeILHOCTH U (PU3HIECKOI KYJIbTYPBI

Brecens! m3meHenust/nononaenus ([Ipunoxenue )

[Iporokom o 20251, N
3aB. kabenpoii Hukudoposa B.A.

BuszupoBanue PII/] 1151 McriosTHEHMSI B 0YepeTHOM y4eOHOM roay

[Ipencenarens MK®

JIOIICHT, K.T.H., Bapnansu M.A. 2026 T.

Pabouas nporpamMmMa nepecMoTpena, oocysxaeHa u ono0pena asst

ucnoyHeHus B 2026-2027 y4eOHOM Toy Ha 3aceIaHuu Kaheapbl
IKOJI0THH, 6€30MACHOCTH KU3HeAeATeJbHOCTH H QU3HYECKOMH KYJIbTYPbI

Brecenb! m3menenus/nononaenus (Ipunoxenne )

IIporokomor 2026rT. Ne
3aB. xadenpoit Hukndoposa B.A.



1. HEJIX OCBOEHUS JUCIUITJINHBI

1.1

ChopMupoBaTh COBpeMEHHOE HAyYHOE TPEICTABICHUE O BEIIECTBE KaK 00 OJHOM U3 BUJIOB IBIDKYIIEHCS MaTepHH, O
MyTAX, MEXaHU3Max 1 Coco0ax MpeBpalleHus] OJHUX BELIECTB B IpyTHe, a TAK)Ke HABBIKU MCIIOJIb30BAHUS XUMHUECKHX

3HAHUU U YMEHUHN B IPAKTUYECKOU AEATEILHOCTH.

2. MECTO JUCIIMIIJIMHBI B CTPYKTYPE OOII

Hukn (pazpen) OOIT:

b1.0.06.04

21

TpeboBanusi K NpeIBapPHTEIbHOI MOATOTOBKE 00yYaI0Ierocs:

2.1.1

JucruiuinHa 6a3upyeTcs Ha 3HAHUSX, IOTYYEHHBIX IIPU U3Y4YeHUH y4eOHBIX JUCLUILIHH 001I1e00pa30BaTeIbHBIX

MIPOTPaMM.

2.2

I[l/lC].lI/ll'l.]'ll/IHbl N MPAKTUKH, I KOTOPLIX OCBOCHHUE JAQHHOM JUCUMIIJIMHBI (MOZly.]'[ﬂ) He00X0IHUMO KaK

npealecTByolee:

221

I'eoxumust okpyxatoiieid cpeasl

222

XUMHKO-aHATTUTHIECCKHIE MCTOIbI B 3KOJIOTUH

223

I/IHCprMeHTaJ'ILHBIe MECTOAbI KOHTPOJIA Ka4yeCTBa CpCabl oOHTaHus

224

ITouBoBeneHuE

225

VYdenue o ruapochepe

226

TeopequeCKHe OCHOBBI U TCXHOJIOTUH OYHUCTKH I'a30BbIX BI:I6pOCOB

227

Mexanuka KHUJIKOCTHU U ra3a

228

Dkonorudyeckas 0€30MacHOCTh Ha OpEANpUATUAX JIECHOI'O KOMITJICKCA

229

MarepuanoseneHue

2.2.10

DKOJIOTHYECKUI MOHHUTOPHUHI

2.2.11

beszonacHocTh KU3HCACATCIPHOCTHU

2212

TeOpeTI/I‘IeCKI/IC OCHOBBI Y TEXHOJIOTUHU OYUCTKH CTOYHBIX BO/J

3. KOMIIETEHIIMA OBYYAIOIIEI'OCs1, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUS TUCHUIIJINHBI

(MOJYJIST)

OIIK-1: Cnoco0eH npuMeHATH 0a30Bbie 3HAHUSA (PYHIAMEHTAJIbHBIX Pa3Je/10B HAyK 0 3eMJIe, eCTeCTBEHHO-HAYYHOI0 U
MATeMaTH4eCKOro UKJIOB PH pelleHNH 3a1a4 B 00J1aCTH IKO0JIOTMH M PUPOAONI0JIb30BAHNSA

Wunukatop 1

podecCHOHANBHON NEeITeTFHOCTH

OIIK-1.1 TIIpumensier 6a30Bble 3HAHUS (HYHAAMEHTATBHBIX PAa3elIOB €CTECTBEHHBIX HAYK IIPU PEIICHUH 33134 B

B pe3yabTaTe ocBOeHHSI THCHHILIHHBI 00yYaI0IINiiCsI TOLKEH

3.1|3uats:
3.1.1 | ocHOBHBIE TEOPETHYCCKUE MOJTOKCHUS 1 3aKOHBI XUMUHU; COBPEMEHHBIC MPECTABICHUS O BELISCTBE; 3aKOHOMEPHOCTH
MPOTEKaHUS XUMUYECKHX MPOIIECCOB, HEOOXOAUMBIC AJISI OCBOCHHS XUMHYCCKUX OCHOB 9KOJIOTUH
3.2 | YmeTh:
3.2.1 [ mpOBOAUTH XUMHYECKUE UCCIICIOBAHMUS; OCYILECTBISATh aHAIH3 MOIYYCHHBIX PE3yJIbTaTOB M UCIIOIB30BATh IONYYCHHBIC
XMMHUYECKHE 3HaHHS IIPH PEIICHHUH 3a/1a4 B 00JIaCTH SKOJIOTHU M TIPHPOIOIIOIE30BaHHS
3.3 | Baagerb:
3.3.1 | OCHOBHOI1 XMMHYECKOI TEPMUHOJIOTHEH; HABBIKAMH IPOBEICHHS XUMHYECKOT0 IKCIICPHMEHTA X 00pabOTKH ero
PE3yIbTaTOB.
4. CTPYKTYPA U COAEP XAHUE JUCHUIIJIMHBI (MOAYJIS)
Kon Bun HaumenoBanue pa3nenoB u | Cemectp / | UacoB | Komneren- | Jlureparypa | Uurte | [Ilpumeuanue
3aHATHS | 3aHATHSA Tem Kyvpc 10071 PaKT.
Paznen | Paspes 1. BBenenue
1.1 Jlex CoBpeMeHHbIE IKOJIOTUYECKUE 1 3 OIIK-1 JIT.1 2 OIIK 1.1
poOIEMBI U POJIb XUMUUECKUX JI1.4J12.1 [Ipobnemuas
HayK B UX PELICHUHU. JI2.2J12.3 JIEKIHSI.
J12.5J12.6
J12.9

01 54




1.2 Cp Pabota ¢ pekoMeHJ0BaHHON OIIK-1 J1.1 OIIK 1.1
OCHOBHOM M JTONOIHUATEIBHOMN JI1.4J12.1
JIUTEPATYPOil, pecypcamu JI2.2J12.3
nH()OPMAINOHHO- JI2.5 J12.6
TEJIEKOMMYHHUKAIIMOHHOM CeTH J12.9
«HTEepHET»; pOBECHHE 21524
CaMOKOHTPOIIST; 0(popMIICHHE
OTYETOB IO Ta00PATOPHBIM
paboram. [Tonroroeka k
3a4ery.
Paznen | Pa3speu 2. Teopernueckue
OCHOBBI XMMHH
2.1 Jlex CTpoeHue BelecTBa OIIK-1 JI1.1 OIIK 1.1
JI1.4J12.1 Jlexmus-
JI2.2J12.3 BU3yaJIn3alH
JI2.6 J12.7 s
212233 24
2.2 JIab N3yueHne cBOHCTB OCHOBHBIX OIIK-1 JI1.1 OIIK 1.1
KJIACCOB HEOPTAHUYECKUX JI1.4J12.1
COeIMHEHU M JI2.2J12.3
JI2.6 J12.7
JI2.8
21323354
2.3 JIa6 Onpenenenne MOJSIPHOI OIIK-1 JI1.1 OIIK 1.1
MAacChl 5KBHBAJICHTOB JI1.4J12.1
METaJIoB JI2.3J12.8
31323354
2.4 JIa6 CtpoeHue aTomMa U OIIK-1 JI1.1 OIIK 1.1
NeproaNIecKas cucTemMa JI1.4J12.1 Huckyccust
XUMHYECKHUX 31eMeHToB 1. 1. J12.3J12.6
Memnpeneesa. JI2.8J13.1
01323354
25 Jlex OCHOBHBIE 3aKOHOMEPHOCTH OIIK-1 J1.1 OIIK 1.1
MIPOTEKAHUS XUMHUYECKUX JI1.4J12.1 Jlexuus-
peaxui JI2.2J12.3 BU3yaJIn3alH
J12.6 J12.7 s
212233 24
2.6 JIab OnpezeneHye TemoBoro OIIK-1 JI1.1 OIIK 1.1
a¢dexTa peakiuu JI1.4J12.1 Amnanus
HelTpanu3anuu JI2.2J12.3 KOHKPETHBIX
J2.6 J12.7 cUTyalun
JI2.8J13.1
31323354
2.7 JIa6 Oripenenenre CKOpOCTH OIIK-1 JIT.1 OIIK 1.1
XMMUYECKOH peaKluu. JI1.4J12.1 Amnanms
XUMHUECKOE pABHOBECHE JI2.2J12.3 KOHKPETHBIX
JI2.6 JI2.7 CUTYyaLMi
JI2.8J13.1
212233 24
2.8 Jlex PactBopsl. [ucniepcHsie OIIK-1 JI1.1 OIIK 1.1
CUCTEMBI. JI1.4J12.1 Jlexnusi-
J12.2J12.3 BU3YyaJlu3alH
JI2.6 J12.7 i
212233524
2.9 JIa6 [IpuroroBneHne pacTBOpOB OIIK-1 JIT.1 OIIK 1.1
3a/1aHHOM KOHIEHTpalluu JI1.4J12.1 Ananmmz
J12.3 KOHKPETHBIX
JI12.8J13.1 CUTYaLHi
21 24
2.10 JIab N3yuenne 3neKTpoInTHIECKON OIIK-1 JI1.1 OIIK 1.1
JUCCOLMAIIIH U peaKuil B JI1.4J12.1 Anamms
pacTBoOpax dMEKTPOIUTOB JI2.2J12.3 KOHKPETHBIX
JI2.6 J12.7 CUTyalHl
JI2.8J13.1

010232354




2.11 JIa6 W3ydenue cBoiicTB 4 OIIK-1 J1.1 OIIK 1.1
JTUCTIEPCHBIX CUCTEM JI1.4J12.1 Huckyccust
J12.3
D154
2.12 Jlex OKHCIUTENBHO- 2 OIIK-1 JI1.1 OIIK 1.1
BOCCTaHOBUTEJIbHBIC PEAKIIMH U JI1.4J12.1 Jlexuus-
AIEKTPOXUMUYECKHUE MPOIIECChI JI2.2J12.3 BHU3yau3alu
J12.6 J12.7 s
JI2.8
212233524
2.13 JIa6 U3yueHne oKuciIuTeaIbHo- 2 OIIK-1 JIT.1 OIIK 1.1
BOCCTaHOBUTEJIBHBIX PEaKInit JI1.4J12.1 Ananmmz
J12.2J12.3 KOHKPETHBIX
J12.6 J12.7 CUTyaIHH
JI2.8713.1
212233 24
2.14 JIab N3yueHue 31eKTpOXUMUYECKUX 4 OIIK-1 JI1.1 OIK 1.1
MPOLIECCOB JI1.4J12.1 Amnanus
JI2.2J12.3 KOHKPETHBIX
JI12.6 JI2.7 CUTyalun
JI2.8713.1
212233524
2.15 Jlex XUMUS METaJIJIOB 2 OIIK-1 JIT.1 OIIK 1.1
JI1.4712.1 OIIK 1.1
JI2.3 Jlexuus-
215233 54 BHU3yalTu3alu
s
2.16 JIab N3yuyeHne XuMHUUECKUX 2 OIIK-1 JI1.1 OIIK 1.1
CBOMCTB METAJJIOB JI1.4J12.1
J12.3
JI2.8713.1
212233 54
2.17 Cp Pabota ¢ pekoMeHI0BaHHOMH 18 OIIK-1 JI1.1 OIIK 1.1
OCHOBHOH U JOMOJIHUTEILHON JI1.4J12.1
JIMTEPATYPOil, pecypcamu JI2.2J12.3
nHGOPMaANOHHO- JI2.6 JI2.7
TEJIEKOMMYHUKALIMOHHOMN CeTH J12.8J13.1
«HTEepHET»; POBECHHE 213253 54
CaMOKOHTPOJISI; 0QOopMIICHHE
OTYETOB 10 Ta00PATOPHBIM
paboram. [ToaroroBka k
3ayery.
Pazpnen | Pazgen 3. Xumusi 0MOreHHBIX
3jeMeHTOB. KomMmiekcHble
coeIMHeHUst
3.1 Jlex XUMHUYECKHE IIIEMEHTHI B 4 OIIK-1 JI1.2 OIIK 1.1.
ounocdepe. [TousaTre u JI1.3J12.3 Jlexuus-
KIaccuuKaIusi OMOreHHBIX J12.4 J12.5 BHU3yaJU3alu
3JICMCHTOB J12.9 s
91
3.2 JIab buorenHble 351eMEHTHI KakK 2 OIIK-1 JI1.2 OIIK 1.1
CBA3YIOIIIEE 3BEHO MEXKAY JI1.3J12.3
JKUBOM 1 HEKMBOMU 4acTIMU J12.4 J12.5
9KOCUCTEM J12.9
21 24
33 Jlex OO01mmas xapakTepucTHKa U 2 OIIK-1 JI1.2 OIIK 1.1
OuosoruuecKkas pojb s- JI1.3J12.3 Jleknus-
JJIEMEHTOB J12.4 J12.5 BU3YyaJIU3ald
J12.9 s
212233 24
3.4 JIab N3yuenue cBoiicTBa 2 OIIK-1 JI1.2 OIIK 1.1
COEeJUHEHNI OMOreHHBIX S- JI1.3J12.3 Ananus
3JIEMEHTOB JI2.4J12.5 KOHKPETHBIX
0124 CUTyaIui




3.5 Jlex OO1mmas xapakTepUCTHKA U 6 OIIK-1 JI1.2 OIIK 1.1
Ouosoruueckast poib p- JI1.3J12.3 Jlexuus-
3JIEMEHTOB J12.4 J12.5 BU3yaJIn3alHd

J12.9 ks
21

3.6 Jlab Wzyudenne cBOWCTB OMOT€HHBIX 6 OIIK-1 JI1.2 OIIK 1.1
COEIUHEHUI JI1.3J12.3 Amnanus
P-DJIEMEHTOB J12.4 J12.5 KOHKPETHBIX

2154 CUTYaIHi

3.7 Jlex OO6mas xapakTepucTuKa u 3 OIIK-1 JI1.2 OIIK 1.1
ouosioruyaeckas poisb d- JI1.3J12.3 Jlexuus-
3JIEMEHTOB J12.4 J12.5 BU3YyaJln3alH

J12.9 s
91

3.8 JIab N3yueHue cBoHCTB 4 OIIK-1 JI1.2 OIIK 1.1
COCTMHEHUI OMOTeHHBIX JI1.3J12.3 Amnanmus
aneMeHToB d-anemenTs! VI-b, J12.4J12.5 KOHKPETHBIX
VII-b, VIII-b rpynn 2154 CUTyaIHH

39 Jlex KoMItiekcHble coeTUHEHUS. 2 OIIK-1 JI1.2 OIIK 1.1
JIuranmooOMeHHBIE MPOIIECCHI JI1.3J12.3 Jlexuus-

B Omocdepe. J12.4 J12.5 BH3yaJIN3ali
J12.9 i
91
3.10 JIa6 Nsyuenue 3 OIIK-1 JI1.2 OIIK 1.1
KOMILTEKCcooOpasyromen JI1.3]12.3 Amnanms
cnocoOHOCTH S-, p-, J12.4 J12.5 KOHKPETHBIX
d-sneMeHTOB 21 54 CUTyalHi

3.11 Cp Pabota ¢ pekoMeHI0BaHHOM 38 OIIK-1 JI1.2 OIIK 1.1
OCHOBHOM U JIOTIOJTHUTEIHHOU JI1.3J12.3
JUTEPATypOid, pecypcaMu J12.4 J12.5
HHGOPMAIMOHHO- J12.9
TEJIEKOMMYHHUKAIIMOHHOM ceTH 21 54
«HTEpHETY; IpOBEACHUE
CaMOKOHTPOJIS; O(popMIICHHE
OTYETOB 110 TaOOPATOPHEIM
pabotam.

3.12 Koutp.pa |3akpemnieHue u3y4eHHOTO 18 OIIK-1 JI1.2 OIIK 1.1

6. TEOPETUYECKOTO MaTepuaa JI1.3J12.3
IyTeM MPHUOOPETCHUS HABBIKOB JI2.4 J12.5
MIPOBEJIEHUS] XUMUYECKUX J12.9
pacueToB, pa3BUTHE HABBIKOB 01 54
CaMOCTOSTENILHON paboThI €
JINTEPATYPOil.

3.13 Ox3ameHn | [loaroroBka k sK3aMeHy 18 OIIK-1 JI1.2 OIIK 1.1

JI1.3]712.3

J12.4 J12.5
2.9
D1 24

5. OBPA3OBATEJIBHBIE TEXHOJIOT'YA

TexXHOIOTHS AMCTAaHIMOHHOTO 00y4eHH (TTOJydeHIe 00pa30BaTeNbHBIX YCIyT 03 MOCEIICHNST YHUBEPCUTETA, C IOMOIIBIO

COBPEMEHHBIX CHCTEM TeIeKOMMY-HHUKAIHX (JIEKTPOHHAs ouTa, IHTepHeT u 11p.))

TpaﬂI/IHI/IOHHaﬂ (perOZ[yKTI/IBHaSI) TCXHOJIOTUA (npenoz[aBaTenL 3HAaKOMHUT 06yqa}011mxc;{ C IMOPAAKOM BBIIIOJIHCHHUS 3adaHUA,

HaOJIO/1aeT 3a BHIMOJHEHHEM U MTPHU HEOOXOJUMOCTH KOPPEKTUPYET padoTy 00ydaromuxcs)

O0pazoBaTeNbHBIC TEXHOJIOTHH C MCIIOIb30BAHUEM HHTEPAKTUBHBIX METOAOB 00yUYeHHUS (KPYTIIBINA CTOT (IUCKYCCHA))

OﬁpaSOBaTCJ’ILHHC TEXHOJIOTHH C UCITIOJIB30BAHUEM aKTUBHBIX MCTOI0B O6y‘I€HI/I$[ (HpO6J’ICMHaﬂ J'ICKI.II/IH)

O6paSOBaTCJ’ILHH€ TEXHOJIOTHUH C UCITI0JIb30BAHUEM aKTUBHBIX MCTOI0B 06y‘{€HI/IH (.]'IGKLII/IH-BI/IS’yaIII/ISaL[I/Iﬂ)

OO6pa3zoBarenbHbIe TEXHOIOTHUH C UCTIONb30BaHHEM HHTEPAKTUBHBIX METOZ0B 00y4eHus (case-study (aHaIN3 KOHKPETHBIX
CUTYyalui))




6. POHJ OHNEHOYHbBIX CPEJICTB

6.1. KonTposabHble BONPOCHI M 32JaHUS

1. Boripocs! 1 3aanust Asist TEKYIIEro KOHTPOJIs

JlaGoparopnas pabota "M3y4yeHrne OCHOBHBIX KJIaCCOB HEOPIaHUYECKUX COeIMHEHUN"
1.ITouemy B ombiTe 1 TaKMyC H3MEHMII OKPACKy?

2.Kakumu cBoiictBamu o6nanaet okcua meau (11)?

3.Ilouemy ruapoxcup xpoma (III) pacTBopsiercst u B KUCIOTE, U B MIET0UN?

4.ITpu B3aMMOJEHCTBUHN KaKUX BELIECTB IPOTEKAET pPeaKlus HelTpanu3anun?

5.I1pu KakuX yCIOBHAX 00pa3yroTcs Kucible conn? [Ipn Kakux yCIOBUSIX 00pa3yroTCsi OCHOBHBIE COJH?
6.Kaxkas cBsI3b CyIIIeCTBYET:

a) MEXy OCHOBAHHUEM U KHCIIOTOMH;

0) OCHOBHBIM OKCHJIOM M OCHOBaHHEM;

B) METAJIJIOM U OCHOBHBIM OKCHJIOM;

T') KUCIIOTHBIM OKCHJIOM M KUCIIOTOH;

JI) OCHOBHBIM OKCHJIOM U KHCIIOTHBIM OKCHAOM?

7.Kaxue npoyKThl MO>KHO HOJIYYMTh IIPU JEHCTBUU CEPHOM KUCIOTHI:

a) Ha XJIOpUJ HAaTpus;

6) cyabdar HaTpus?

8.Kaxwe mpoxykTsl 00pasyrorcs mpu B3anmozeicTsun ruapokcuna Meau (I1I) ¢ 1 momem a3otHoit kucnots? Hanmmmre ypaBHeHNE
PEaKIuH.

9.Hazosure conu NaHSO4, MgOHNO3, CaCl2.

10.Kakuie mpoyKThl MOKHO MOJIYYUTh TIPU JEHCTBUH CEPHON KHUCIIOTHI:

a) Ha oprodocdar KaIbIIus;

6) cynsdar HaTpus?

Hanumure ypaBHeHus peakuuii.

JlabopatopHas pabota "OmnpeneneHre MOJSIPHONH MacChl SKBUBAJIEHTA MeTasia"

1. MaiiTe onpenenenue SKBUBAIEHTa BEIIECTBA.

2. Uto Takoe SKBUBAJICHTHBIH 00beM?

3. Kak onpenenuTs MOJISIPHYIO MacCy 3KBUBAJIEHTA IIPOCTOTO BEIECTBA? CII0KHOTO BEIECTBA?

4. Kakas xuMuieckasi peakiysi JeKUT B OCHOBE SKCIIEPUMEHTAILHOTO ONPEIeSICHHsI MOJISIPHOM MacChl 9KBUBAJIEHTA IMHKA?
5. IloueMy mpu pacyerax MOJSIpPHON MaccChl SKBUBAJIEHTA [IMHKA YUUTHIBACTCS 3HAUEHHE MapLUalbHOro AaBjieHus Bogopona PH2?
6. [laiiTe onpeseneHue Mol S5KBUBAJICHTA BEIIECTBA.

7. Kak paccuuTBIBaIOT MOJISIPHBIE MACCHI SKBUBAJICHTA JIEMEHTAa, OKCHA, OCHOBAHUS, KUCIIOTHI, COITU?

8. IlpuBeuTe MpUMEpbl XUMUYECKUX COETMHEHUH ¢ MOJISIPHON Maccoi, paBHOW MOJISIpHON Macce SKBHBAJICHTA.

9. Onpenenure Maccy Tpex MoJiel SKBUBAJIEHTOB THAPOKCHA HATPUSL.

10. Kakue npakTu4ecKue METObl OIPEEeICHHS SKBUBAIICHTA JIEMEHTA, SKBUBAJIEHTA CII0XKHOT'O BELIECTBA CYILECTBYIOT?

JlaGoparopnas pabota "CtpoeHue aroma 1 epruoudeckas cucrema xumudeckux snementoB J[.1. Menzaeneesa (nuckyccus)"

1. OnpenenuTe CTPOCHNUE aTOMHOTO SJIPa, MOKKUTE PACTIPEICIICHHUE JICKTPOHOB 110 YHEPTeTUIESCKAM YPOBHIM U TIOAYPOBHSIM IS
9JIEMEHTa YKa3aHHOTO MPEeToJaBaTesieM;

2. YKaxuTe KBaHTOBbIE YKcia (GOPMUPYIOIIETO IEKTPOHA [T YKa3aHHOTO DJIEMEHTa;

3. HazoBuTe aHAJIOTH IEKTPOHHOH CTPYKTYPHI JIEMEHTA 1O (POPMUPYIOIIEMY JIEKTPOHY;

4. KakoBa OKHCIATENFHO-BOCCTAHOBUTEIbHASI CTIOCOOHOCTh OTHOCUTENBHO Bogopoaa (H) aToMoB anemMeHTa;

5. VkaxuTe CBOMCTBA 3JIEMEHTAPHBIX YaCTHUL], COCTABJIAIOIINX aTOM.

6. BeiensieTcst iy NOTJIOLAETCs SHEPTHsl [IPU IIEpeX0/ie JIEKTPOHA C TPETHEr0 IHEPreTUUECKOro ypoBHs (n=3) Ha nepBslii (n=1).
7. YKaxXnuTe YKCII0 aTOMHBIX OpOUTalieil Ha: a) S-ToIypoBHE, 0) p-moaypoBHE, B) d-1oaypoBHE, T) f-oypoBHE U ONPEIeInTe
MaKCUMAaJIbHOE YUCIIO AJIEKTPOHOB Ha KaXXIOM U3 TIOJyPOBHEH.

8. BO3MOXXHO 7111 HAIMYKE B aTOME ABYX JIEKTPOHOB C OAMHAKOBBIMH 3HAUYEHHUSIMU TpeX KBaHTOBBIX uucel: n, Tl u 1s. IlpuBeaure
IIPUMEPBI.

9. Kakune 3HaueHHS MarHUTHOTO KBAHTOBOTO YHUCIIA XapaKTEPU3YIOT COCTOSIHUE P-3JIEKTPOHOB B aTOMe a30Ta?

JlabopatopHas padoTa "OmnpeneneHue TemI0Boro 3¢ dexra peakiuu HeTpaau3anuu"

1. Kaxkoii 3HaK MMEET cTaHIapTHAs TEIIOTa 00pa30BAHUS:

a) XKUIKOH BojbI, 0) ra3o00pa3Hoii Boabl? Kakast M3 yka3aHHBIX BETHYHH OOJbIIE 10 a0COMOTHOMY 3HaueHuI0? OObsICcHUTE,
oyemy.

2. Yto noka3biBaeT 3HTaNbIUA? UTo oka3biBaeT ?

3. Kakoii 3HaK UMeeT U3MEHEHHUE SHTAIBIINU B CIEIYIOMINX POIIECcCax:

a) CropaHue BOAOPOa;

0) KOHJIeHCalXs BOASIHOTO Napa;

B) pa3iIoKEHHE BOIBI Ha BOJOPO M KHCIOPOL;

T) 3aMep3aHue BOJBI?

4. YxazaTbh ypaBHEHHE KaKUX PEaKILIUH, IBISETCS SHTANbIIUe 00pa3oBaHus BemiecTBa. [IpuBecTy mpuMepsI.
5. JIst Kakoro BelecTBa 3HTaJIbIU 00pa3oBaHus paBHa Hyr0? [IpuBecT mpuMepsl

6. Kakue ypaBHeHUsI Ha3bIBalOTCs TepMoxuMudeckumu? Ilpuseaure npumepst.




7.I1pu KaKKX yCIOBHUAX TEIIOBOHN 3((PEKT XUMUIESCKON PEaKIUH YUCICHHO PaBEH U3MEHEHHIO SHTAIBINH?

8.1 KaKuX U3MEepEeHUI UCTIONb3yeTCs KaloOpUMETpUYecKasl ycTaHOBKa?

9.Ha uto ykassiBaeT 3Hak [JH B npoBeeHHOM ombITe?

10.ITouemy TemioBbie 3G GEKTH peakiii HEHTpaTU3aluy COISTHON U a30THOH KUCIOT TUAPOKCHIOM KaJusl OJMHAKOBBI, HO
OTJIIMYAIOTCA OT TEIJIOTHl HEUTpaIu3alru YKCYCHOM KUCIOTHI? B KakoM ciydae TemsaoTa HeiTpanu3anuu 6onbiie?

JlabopatopHas pabota "OmnpeneneHre CKOPOCTH XUMUIECKOH peakiuu. M3ydeHne XUMHIecKoro paBHOBECHSL."

. Hanmmmre B 001iem Bre MaTeMaTHUECKOE BRIPAYKEHHE ISl pacueTa CKOPOCTH PEaKIHi.

. KakuM 06pa3zom BiusieT MOBBILLIEHUE TEMIIEPATYPbl HA CKOPOCTh Peakuun?

. UeMy paBHa KOHCTaHTa CKOPOCTH XUMHUYECKOW peakiuu? KakoB GU3MUECKUI CMBICI 3TOH BETMYUHBI?

. Hanumure B 0011eM Brjie MaTeMaTHUECKOE BRIPAKEHHE KOHCTAHTHI XHMUYECKOTO PABHOBECHS.

. [IpuBeauTe MpUMEpPHI peakiyii, B KOTOPHIX U3MEHEHHE IaBJICHUS BIUSET HA CKOPOCTh PEaKLIUH.

. B uém 3axirouaercs KMHETHYECKash XapaKTePUCTHKA XMMUIECKOH peakiun? [lepedunciure GpakTopsl, OT KOTOPHIX OHA 3aBHCHT.
. Kakas cramus cinoxHo# peakuyuy Ha3bIBaeTCs JTUMHUTHPYOIIEH?

. Kaxoit Bug nmeeT knHeTHUECKOE ypaBHEHHE H3y4aeMO B ombITe 1 peaknun?

. [loyuemy B KauecTBe NEPBOM TOUKH KPUBOW CKOPOCTH PEAKLIMH B IEPBOM OIBITE IIPABOMEPHO MCIIOIB30BAaTh TOUKY Hayaa
KoopauHat?

10. ITouemy rpaduyeckas 3aBUCHIMOCTb CKOPOCTH PEaKIUH OT TEMIIEPATYPHI HE MOXKET BBIpaKaThCs MpAMoi TuHueH? Mcnons3ys
ypaBHeHue Baut-I'odpda, ycranoBute hopMy TMHUN U 00OCHYHTE, OYEMY HENb3s1 HAUMHATH ATY JIMHUIO OT Havaia KOOpJIUHaT.

O 002N Nk~ W —

JlabopatopHas paboTa "M3ydeHue AMeKTPOITUTHIECKON JUCCOUAIIMY M PEaKIUi B pacTBOpax coJei"

1. B ueM CymHOCTh TEOPUH IEKTPOIUTHICCKON JUCCOIUAIN?

2. Yro Taxoe CTeneHb IEKTPOIUTUIECKON TUCCOLUaun?

3. Ha xaxwe TpymITsl YCIIOBHO AEJIAT 3JIEKTPOJIMTHI IO BEIHMINHE CTENIeHN aucconnanuu? [IpuBenure mpuMepsl IpeacTaBuTeNeH
STHUX TPYIIL.

4. Bo3MOHa JI1 peakLust MKy THAPOKCUAOM HATPUS U XJIOPUIOM

Kanus?

5. VKaxuTe peakiuio Cpesl pacTBOPOB CIEAYIOIINX COJICH:

a) cynbe(arta HaTPHS;

0) xapOoHaTa KaJus;

B) xmopuza xenesa (11I);

T) hTOpUIA AMMOHHSI.

6. [Touemy B ombITe | rHAPOKCHI KOOAIbTa PACTBOPUIICS TOJIBKO B paCTBOpPE KUCIOTHI, a ruipokcua xpoma (II1) — B pactBope
KUCIIOTHI U B pacTBope ménoun? CuenaTs BBIBOJ O XapaKTepe 2IEKTPOTUTUIECKON JUCCOLHAIMH TTOTyYEHHBIX THAPOKCHIOB.
7. IloueMy B OIbITE 2 MPOU3OLLIO U3MEHEHNUE OKPACKY HHIAUKATOPOB

B PacTBOpax KHUCJIOTHI M OCHOBAHMS MPH JOOABICHUHU CONEH?

8. IIpu kaKuX yCIOBHUSIX pEaKLUH B paCTBOPAX AIEKTPOIUTOB HEOOPATUMBI?

9. Kakyro okpacky nmprodperaer JakKMyc B KHCIIOH, HEHTpaJIbHOW U MIEI0YHOI cpexax?

10. Kakue conu He noxaseprarotcsa rugponusy? I[Ipuseaure npuMepsl.

JlabopatopHas padota "M3y4eHue CBOMCTB AUCTIEPCHBIX CHCTEM" (TUCKYCCHSI)

1.00mue moHsATHE 0 JUCHEePCHBIX CHCTeMax; AUCTIEPCHOHHAS cpea U aucnepcHas dasa.
2.Knaccugukanus JUCTIEPCHBIX CUCTEM IO CTETIEHH AUCIIEPCHOCTH, TI0 arperaTHOMY COCTOSIHHIO (ha3, 0 HHTEHCUBHOCTH
MOJIEKYJISIPHOTO, B3aUMOAEHCTBHS, TI0 HAJTMYHUIO CTPYKTYPBHI.

3.KomtonaHo-aucnepcHble cucTeMbl. [ToHATHE M CTIOCOOBI TOTydeHueE.

4.CTpyKTypa KOJUIOUJHBIX YACTHII.

5.Dusnueckyue cBOMCTBA KOJIOUIHBIX CUCTEM.

5.10nTHueckue cBoicTBa

5.2KuneTndeckue CBOMCTBA.

5.3Kunernueckas 1 arperaTHBHasl yCTOWYUBOCTb.

5.4AncopOuusi.

5.5T1oBepXHOCTHOE HATSKEHUE

6. Konnounssle cCUCTEMBI B IPHPOAE, MEAUIMHE, TEXHUKE.

JlabopatopHas pabota "M3ydeHue OKUCIUTETHHO-BOCCTAHOBUTEILHBIX peakiuii”

1. Kakue peakiuy Ha3bIBAIOTCSI OKUCIUTEIHHO-BOCCTAHOBUTEILHBIMU ?

2. [TpuBuaNTE NPUMEPHI OKUCIUTENBHO-BOCCTAHOBUTEIBHBIX PEAKLUI.

3. Kakoe BeIecTBo Ha3bIBACTCS OKHCIUTENEM, a Kakoe — BoccTaHoBUTeneM? [IpuBeuTe mpuMeps.

4. Kakoil npouecc Ha3bIBaeTCs OKUCICHUEM, a KaKOM — BOCCTaHOBJIEHUEM ?

5. IlpuBuanTe MpUMEPHI MIPOLIECCOB OKUCIIEHHST; TPOLIECCOB BOCCTAHOBIICHHSI.

6. O0BsCHHTE, TIOUEMY CYJIb(QUT HATPHUS MOXKET BEICTYHaTh B OBP 1 kak OKHCINTENb, M KaK BOCCTAHOBHTEIb.

7. O0BsicCHHUTE, UCTIONB3YS PE3YJILTATHI MPOBEJICHHBIX UCCIIEIOBAHHMN, KaK BIUSIET XapaKTep Cpelbl Ha MPOIeCChl BOCCTAaHOBJICHUS
nepMaHraHarta Kajusl.

8. Omnpenenute, K KAKOMY THITY OTHOCSTCSI OKUCIIUTENILHO-BOCCTAHOBHU-TEJIbHBIE PEaKIMH, PACCMaTpUBaeMbIe B TJaOOPAaTOPHOI
pabore.

9. VkaxunTe, aTOM KaKoro 3JIEMEHTa B MOJIEKYJIe HUTpaTa ME/I B OMBITE 3 SIBISIETCS BOCCTAHOBUTEIIEM, & KAKOTO — OKHUCITUTENIEM H
noyemy.




10. O6bsacHUTE, HCIIONB3YSI PE3YIBTATH IPOBEJSHHBIX HCCIIEOBAHUM, KaKyI0 (DYHKIIHIO MOTYT BBIIIOTHATH OPraHUIECKUE
BeniectBa B OBP

JlabopaTopHast paboTa "M3ydeHue 3IeKTPOXUMHIECKUX IPOIECCOB"

1. Kakoii mpo1iecc Ha3bIBaeTCs IEKTPOTU3OM?

2. Kakotii a51eKTpo/1 Iy JIEKTPOIIM3€e Ha3bIBACTCS KATO/IOM, a KaKoi — aHooM?

3. UeM OTIMYAIOTCS MTPOLECCHI MIEKTPOIIN3A, IPOTEKAIOIIIE B PACTBOPE M PACILIABE SJIEKTPOINTA?

4. Kakue BemecTBa MOTYT BOCCTaHABIMBATHCS Ha KaToze?

5. Kakwue BemiecTBa MOTYT OKHUCIISITBCS Ha aHOAE?

6. OOBsCHHTE, KaKyI0 POJIb B OKHUCIIHTEIIFHO-BOCCTAHOBHUTEIBHEIX B IIPOIECCaX UIPAeT KaTo, a KyKyIo — aHO[I.

7. IToueMy M3MEHMIICS LBET PACTBOPA B KATOAHOM M aHOJHOM IIPOCTPAHCTBE MIEKTPOIHU3EPa IPH SIEKTPOJIN3E BOJHBIX PACTBOPOB
KI u K2504?

8. Kakwue 311eKTpo/ibl Ha3bIBAIOTCS HHEPTHBIMU? 113 KakMX MaTepHalloB OHU N3rOTaBIMBAIOTCS?

9. Ha kakoM 3JIeKTpo/ie TIpH AIIEKTposin3e BogHoro pactBopa CuSO4 mosiBnsieTcs Oypbiid HayeT? YTo 3T0 32 BeniecTo?
10. O0BsicHHUTE, KaK IPOTEKACT AIEKTPOIU3 C PACTBOPUMBIM aHOAOM.

JlabopatopHas pabota "M3ydeHne XUMIIECKUX CBOMCTB METaLIOB"

1. afiTe Ha3BaHUsI IPOAYKTOB B3aUMOJICHCTBUSI METAIJIOB C XJIOPOM, 230TOM, KpeMHHUEM, BOJIOPOOM, cepoii, hochopom,
YTJIEPOIOM.

2. YKa)XuTe OKHCIUTEb U BOCCTAHOBUTEND B PEAKIIMU MArHHs C KUCIOTON U IIEN0YbI0?

3. Kakue cBoiCTBa IPOSIBIIAIOT AIFOMUHUIN U €r0 TUAPOKCU [IPU B3aUMOJEHCTBUY C CEPHOM KUCIOTONW U TUAPOKCUAOM HaTpus?
4. Kaxkue cBoiicTBa mposBistroT sxesne3o (II1) u ero rugpoxcua npu B3anMOAEHCTBUH C CEPHOM KUCIOTON B THAPOKCUIOM HATPHs?
5. IlpuBenuTe peakiyy, IOATBEPKAAIOIINE aM(pOTEPHbIE CBOWCTBA LIMHKA U €ro THIPOKCHIA.

6. OxapaxTepu3yliTe MeTaJLIbL, KOTOPHIE TIPH OOBIYHBIX YCIOBHAX B3aUMOJICHCTBYIOT C BOIOM.

7.HazoBute NpoAayKThl peakliiy B3aUMOACHCTBUS KHUCIOT-HEOKUCIIUTENEH C METaJUIaMHU.

8. HanmumuTe ypaBHEHHE peakUil B3aUMOJICHCTBUS jKele3a ¢ KOHIEHTPUPOBAHHON U pa30aBiIeHHON a30THON KUCIOTOM.

9. HazoBuTe MPOIYKTHI pEaKIUU B3aUMOAEHCTBHS METAIIOB CO IIEI0YaMHU.

10. Hanumure ypaBHEHUS peakuii B3auMOJEHCTBUS MY ¢ KOHLIEHTPHUPOBAHHON CEPHOM KUCIOTOM.

JlaGoparopnas pabota ""broreHHbIe 3JIEMEHTBI KaK CBSI3YOIIIEE 3B€HO MEXK/y dKUBOW U HEXKMBOW 4acTsMHU dKocucteM"" .
Bormpock! 11 MOATOTOBKH K TUCKYCCHH.

1. ConepxaHue XUMHYECKHUX 3JIEMEHTOB B 36MHO Kope.

2. buoreHHbIe AJIEMEHTHL. DIeMEHThI-OpraHOTeHBI.

3. Knaccngukanns 6MOreHHBIX JIEMEHTOB.

4. O0mas xapakTepUCTHKA S-DJIEMEHTOB.

5. O6u1as xapaKTepUCTHKA P-3TIEMEHTOB.

6. O0mmas xapakTepucTika d-3JIeMeHTOB.

7. CBsI3b MEXIY CTPOCHHEM MOJICKYJ M OMOJIOTMYEeCKON aKTUBHOCTBIO Be-IecTB. Pa300paTh Ha mprMepe TaKUX BEHIECTB Kak XJIop,
XJIOPOBOJOPOI, BOJIA, XJIOPUI HATPHUS

8. «Mertamnsl )ku3HMY. VX BnusHUe HA QYHKIUIO (EPMEHTOB U TOPMOHOB.

9. BzanMo3aMeHAEeMOCTb OMOT€HHBIX 31eMEHTOB. « CHHEPTH3M» U «aHTarOHU3M.

10. HapymeHremM XUMIYECKOTO TOMEOCTa3a M €ro MOCIEACTBHS IS )KUBBIX OPTaHU3MOB.

12. buoreHHas poib HaTpHUs, Kanus, KalbI¥s, MarHUs, 60pa, yrieposaa, KpeM-Hus, a30T1a, hochopa, cepsl, Kucaopoaa, ¢propa,
xJiopa, Opoma, fona.

JlabopaTopHast paboTa "M3ydeHue CBOHCTB COETMHEHNI OMOTEHHBIX S-3JIEMEHTOB".

1. {aiiTe KpaTKyt0 XUMHYECKYIO XapaKTEPUCTHUKY S-2JIEMEHTOB.

2. KakoBa Guonorndeckas posib HoHOB Lit+, Na+, K+ B opranusme?

3. O0psacHHTE, TTOUeMy HOH Ba2+ TokcudeH s opranusma?

4. Kaxkoit KOMIIJIeKC HOHAa MarHUs BO MHOTHX ()épMEHTAaTUBHBIX PEAKIUAX BBINOMHIET (PyHKIUIO JOHOPa GocdaTHOM rpynmsl?
5. buorenHast posb HaTpHs, KalKs, KaabLUs, MarHUs.

JlabopaTopHast paboTta "V3ydeHHe CBOMCTB COCAMHEHUIT OMOTCHHBIX P-3JIEMEHTOB".

1. Kakne XuMHUYeCKHE 3JIEMEHTHI Ha3bIBAIOTCS P-2JI€MEHTaMu?

2. OxapakTepu3yHTe KHCIOTHO-OCHOBHBIE M OKHCIINTEILHO-BOCCTAHOBUTEIILHBIX CBOMCTBA COEAMHEHMUIT P-3IEMEHTOB.

3. Kaxue THIIBI THOPHAN3ANN XapaKTEPHBI UTS P-3IeMEHTOB?

4. KakoBa cBf3b MEXy CTPOCHHEM MOJIEKYJ U OHOIOTHUeCcKOi akTHBHOCTBHIO BeliecTB. Pa3o0paTs Ha mpHMepe TaKUX BEUIECTB Kak
XJI0p, XJIOPOBOAOPO/, BOJA, XJIOPUJL HATPHSI.

5. buorenHas poip Oopa, yriepona, KpeM-Hus, a30ta, Gocdopa, cepel, kncinopona, Gpropa, xopa, 6poma, Hoza.

JlabopatopHas paboTa "M3y4eHue cBOMCTB COeAMHEHHI OMOTeHHBIX d-3JeMEeHTOB".

1. OOmras xapakTeprcTHKa ceMeicTBa d-3JIEMEHTOB.

2. Kommiekcoob6pasyromas cnocoOHOCTh d-37IeMEHTOB.

3. Menp, cepedpo, IIHHK, PTYTh KaK KOMILIEKCOOOpa30BaTelu.

4. buonoruueckast poib MeIH, cepedpa, 30J10Ta.

5. Buonorndeckast poJib IWHKA, TOKCHIHOCTh PTYTH, KaJAMHUSL.

6. BriusiHUe CTETIeHN OKUCIICHHUS d-3JIEMEHTOB Ha KHCIOTHO-OCHOBHBIC M OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIC CBONCTBA HX




COCIMHEHHUH.

7. Kpatkas xapakrepuctuka 31emMeHToB VI-b rpynmnbl. CBOHCTBa 37IEMEHTOB U MX COCIMHEHHI Ha IpuMepe XpoMa. buorenHas
POJb XpoMa B MOJIHO/ICHA.

8. Kparkas obmas xapakrepuctuka snemenToB VII-b rpymmsl. KucnoTHO-0CHOBHBIE M OKUCIIUTENFHO-BOCCTAHOBUTEIBHBIE
CBOIICTBa Ha IPUMEpE CO-EIMHEHUI MapraHia. buoreHHas posib Maprasua.

9. Kpatkas obmas xapaktepuctuka snemerToB VIII-b rpymmsl (Tpuana xeie-3a). KHCIIOTHO-OCHOBHBIE I OKHCIUTEIBHO-
BOCCTAaHOBUTEILHBIE CBOIMCTBA COeIMHEHHN jkene3a. JKene3o kak KoMIuieKcooOpa3oBaTelb. bruoreHHast poitb jkenes3a u KodabTa,
MIPUMEHEHHE UX COEIMHEHUI B METUIIHE.

JlabopatopHas pabota "M3ydeHne KoMILIEKCO0Opa3yromei CocOOHOCTH S-, p-,d-351eMeHTOB"

1. OCHOBHBIE MOHSTHUS: KOMIUIEKCHBIE COSAMHEHSI, KOMITJIEKCOO0pa30BaTelb, IUTAH, JEHTATHOCTh, KOOPAMHALIMOHHOE YHCIIO.
2. Knaccudukanys KOMIIEKCHBIX COeAMHEHUN. XeTaTHbIe COeANHEHNA. MaKpOLUKINYeCKHe COeAMHEH . MHOTOsIIepHbIE
KOMIUICKCHI.

3. OCHOBHBIE TTOJIOKEHHSI KOOPAWHAIIMOHHON Teopru BepHepa u MeToa Ba-

JICHTHBIX CBsI3€il.

4. KommuiekcooOpasyrorias CoCOOHOCTb S-, p-, d-3JIEMEHTOB.

5. YcTOWIMBOCTD KOMILICKCHBIX COSAMHEHUM, UX TUCCOIMAINS, KOHCTAHTa HECTOMKOCTH, €€ POJIb.

6. JIurannooOMEHHBIE PABHOBECHS: N30JIMPOBAHHBIC M COBMEIICHHBIC (KOHKYpHUpyoIue). [IoHsITHE 0 MeTaIOIUTaHTHOM
romMeocrase.

7. BroxoMmIuiekchl. ['eMoriioOuH Kak XeJlaTHOE KOMIUICKCHOE COCTHCHHE.

8. Tumsl peakiuii, MPOUCXOSIINX B OPraHU3Me: KUCIOTHO-OCHOBHBIE (ITPOTOINTHUECKHUE), TETEPOTeHHBIC, KOMIUIEKCOOOpa30BaHHUS
(IuraHA000MEHHBIE), OKUCITUTEIHHO-BOCCTAHOBUTENBHBIE (PEIOKC-TIPOIIECCHI).

II. Otyer mo maboparopHOi padoTe.

III. ®onp TecroBbix 3aaanuii (300).

6.2. TeMmbl NUCbLMEHHBIX PadoT

Kontponbnas padora. Coaep:KuT KOHTPOJIbHbBIE BOIPOCHI U 33/1aHUs 110 BCEM pa3ziesiaM U TeMaM JUCLMIUIUHBL:
. CoBpeMeHHBIE SKOJIOTHYECKUE IPOOIIEMBI U POJIh XUMHH B UX PEIICHHY;

. CtpoeHue BelECTBa;

. OCHOBHBIE 3aKOHOMEPHOCTH MPOTEKAHUS XUMHUECKUX PEaKIIHii;

. PactBOpbI. JlMcniepcHbIE CUCTEMBI;

. OKHCIIUTETFHO-BOCCTAHOBUTEIBHBIC PEAKIUU U DJIEKTPOXUMHUCSCKHIE MPOIIECCHI;

. buorenHble 351eMEHTHI KaK CBA3YIOIEE 3BE€HO MEXKIY KUBOW U HEKUBOM MPUPOJION;

. CBoiicTBa coeTMHEHNI OMOTEHHBIX S-3JIEMEHTOB;

. CBoiicTBa coeIMHEHMI OMOTEHHBIX P-3JIEMEHTOB;

. I3y4enne cBoiicTBa coeAMHEHUH ONOTCHHBIX d-3IEMEHTOB.

O 001N Nk~ W —

6.3. ®oH/1 OLICHOYHBIX CPEACTB

I. Bonpocsl k 3auety

Pasnen 1. Beenenue

1.1. XuMus Kak OCHOBa Hay4HO-TEXHUYECKOTr0 IIporpecca.

1.2 Posp XuMHUYECKOH HAYKH B PEIICHUH YKOJIOTHIECKHX MTPoOIeM.

Paznen 2. TeopeTuueckue OCHOBBI XUMHUH

2.1. OCHOBHBIE KJIACCHl HEOPTaHUYECKUX COCTUHEHUH.

2.2. 'enetnyeckast CBSA3b MEXIY K1accaMM HEOIPAaHUUYECKUX COEIUHEHUHN

2.3.CHOBHBIE TIOHATHUS 1 3aKOHBI XMMHH: 3aKOH COXPAaHEHHUS MacChl, 3aKOH YKBHBAJIEHTOB, Ta30BBIE 3aKOHBI, 3aKOH MTOCTOSHCTBA
cOCTaBa BeUIEeCTBA.

2.4.AtoM. ATOMHO-MOJIEKyJIsipHOE YueHHne. CTpyKTypa aToMa. DHEPreTHYECKHE XapaKTePUCTHKH aToMa.

2.5.@opmMupoBaHue MEKTPOHHOI 000709KH aToMa. [IpHHITNIT MUHIMYMa SHepTruy, TpuHIWI [laymnw, npaBmino XyHzaa, IpaBuiIo
Kneukosckoro.

2.6.Ilepuonnyeckuii 3aKoH U nepuoandeckas cucrema .. Menneneesa. 3nauenue. CTpoeHusl.

2.7.OnexTpoHHas KOHQUTYpaIs aTOMa M IEpHOINYEcKas ciucTeMa. Vi3MeHeHne CBOWCTB AJICMEHTOB B IIEPHOIaX M IPyIIIaX.
2.8.Tunbl XuMIdecKol cBsi3u. BageHTHOCTh. OCHOBHBIE XapaKTEPUCTHKA XUMUYECKOH CBS3H (JUTHHA, SHEPTHS, BAIICHTHBIC YTIIb).
1.9.MonHnas cBsa3b. CTpyKTypa HOHHBIX COCTUHEHHH.

2.10.KoBanenrtHas cBsa3b. CBOIcTBa KOBaJIEHTHOM! CBSI3U: MOJIIPHOCTD, HAIIPABJIEHHOCTh, HACKILISIEMOCTb.

2.11. Xumuaeckue cucTeMsl. TepMoTnHaMIgecKre mapaMeTphl M TepMOANHAMUYECKHE (QYHKIIAH.

2.12. Bayrpennss 3Heprus. [IepBrlif 3aKk0H TepMOIMHAMUKH. DHTAIbINS. M3MEeHEHNE SHTANBIHNN B SHIO0- U 3K30TEPMUIECKUX
peaKuusx.

2.13. OcHOBHBIE 3aKOHBI TepMOXUMHH. 3aKkoH ['ecca. CrecTBHE U3 HEro. JHTANBIH 00pa30BaHHsI XUMUICCKUX COCTHHCHHUI.
2.14. Ionstue 06 sHTpOnHH. V3MeHEeHHe SHTPONNH TIPH XUMHUYECKUX PEaKIHAX U (Pa30BEIX MEpexoax.

2.15. Oneprust ['n66ca peaknnu. HampaBieHHOCT XUMUYECKHX ITPOIIECCOB.

2.16. 'oMoreHHble U reTeporeHHble cucreMbl. CKOPOCTh TOMOTEHHOM U reTeporeHHoH peakunu. PakTopbl, BAUSIOLNE HA CKOPOCTD
XAMHYECKOH PEeaKIIiH.

2.17. CkopocTh XUMUUYECKOH peakiuu. 3aKOH AeHCTBUS Macce st TOMOTCHHON M TeTepOTeHHOM pPeakIvy.

2.18. BiusiHue TeMIepaTypbl Ha CKOPOCTh XUMU4ecKoil peakuun. [Ipasuio Baut-I'odda.

2.19. Karanu3. 'oMOreHHbII 1 reTepOreHHbINH KaTajus3.

2.20. Ob6paTuMble 1 HeOOpaTHIMBIC XMMUYECKHE peaknni. XUMHUeckoe paBHoBecue. KoHcTaHTa paBHOBECHS.




2.21. HampaBnenue cMemenus pasaosecus. [Ipuniun Jle-Illarense.

2.23. PacTBOpHI, Kak roMOTeHHbIe cucTeMsbl. [Ipouecc pacTBopeHusi, pacTBOPUMOCTb.

2.24. Cioco0bl BBIpa)KSHHS KOHIICHTPAIIWA PacTBOPOB.

2.25. CoiicTBa uneanbHEIX pacTBOopoB. Ocmoc. OcMmotnaeckoe qasienue. 3akoH BanT-T'odda.

2.26. CBolicTBa ueaIbHbIX pacTBOPOB. [laBiieHe HACHIILIEHHOTO apa Haj pacTBopoM. 3akoH Payns. CnenctBus u3 3akoHa Payis.
2.27. PactBopsI 3nekTpoauToB. OTKIOHeHHE OT 3aKkoHa Payns u Baut-T'odda. M3oToHnvecknii koaphuimeHT.

2.28. Teopus 3IEKTPOIUTHYECKAS AUCCOIIUAIIIH.

2,29. Crenens qucconuanun. CUIIbHBIC U CI1a0ble dJEKTPOIHUTEI.

2.30. KoncranTa aucconuaiiii. 3akoH pa3dasienus OcTBaibaa.

2.31. DnexTponuTHuecKkas Auccoruans Boasl. loHHoe npousBeaeHue Boabl. BogopoaHbiil mokaszareb.

2.32. T'maponus cosneit. Tuns! rugponmsa. Crenens rugponmnsa. Koncranrta ruaponmsa.

2.33. JlucriepcHble CUCTEMBI, UX KilaccuuKanus.

2.34. Konmonaueie pactBopbl. OOpa3oBaHKe KOJUIOUIHBIX PACTBOPOB.

2.35. CBOMCTBa KOJJIOWAHBIX PACTBOPOB (ONTHYECKUE, KHHETHUECKHE, DIIEKTPUIECKUE, aJcOpOIHs, TOBEPXHOCTHOE HATSDKEHHE).
2.36. OKHCAUTENbHO-BOCCTAHOBUTENbHBIE peakny. CTeneHb OKUCIIeHHs. BakHeHIne OKUCIUTENN U BOCCTAHOBUTEIH.
2.37. OKHCIUTENLHO-BOCCTAaHOBUTENBbHBIE peakuuu. Turnbsl OBP.

2.37. CocTaBneHHE ypaBHEHHH OKHCIUTEIFHO-BOCCTAHOBUTEIBHBIX PEAKIN (METOI 3IEKTPOHHOTO OajlaHca).

2.38. DnexTponHslil noTeHnuan. YpapHenue HepHera.

2.39. X¥Mu4ecKrue UCTOYHUKH DIIEKTPUIECKOTO TOKA (rajJbBaHUYECKHUE dJIEMEHTHI, aKKYMYJISITOPHI).

2.40. Koppo3ust MeTayioB.

2.41. Cioco0sl 3aIIUTHI OT KOPPO3HH.

2.42. DOnextponus. 3aKOHBI AIEKTpoau3a. [I[pIMeHeHHe 3IeKTpoIn3a.

2.43. DnexTpoau3 pacTBOPOB, PACIUIABOB. AHOIHBIC U KATOJIHBIC MTPOIECCHI.

II. Dx3amMeHaOHHBIE BOITPOCHI

Pasgen 3. Xumusa OHOreHHbIX 351eMeHTOB. KOMILIEKCHBIE COEUHEHMUS.

1. TTonsiTHe 0 GHOTEeHHOCTH XUMUYECKUX J1eMeHTOB. Kiiaccndukanus n pacipocTpaHEHHOCTh XMMHYECKHUX JIEMEHTOB B
OpraHu3Me UYeJIOBEeKa U B OKPYXKAIOLIEH cpefe.

2. Yenosek u 6uocdepa. Dkonoruueckue npodaeMs TodansHbIe U pernoanbHble. KHCIOTHBIE TOXKIH.

3. Harpwuii u kanuii. O01mast XxapakTepHCTHKA, SJIEKTPOHHOE CTPOSHNUE aTOMOB HATPHUS U Kaus (3JIEKTPOHHBIC U JJICKTPOHHO-
rpadudeckue GopMyITBI).

4. ®usnueckue, XUMUYECKUE CBOICTBA U COCIUHEHUN HATPUS U KaJusl.

5. Hatpuii u xanuii B opranusMe yesioBeKa U B oKpyxaromien cpene. [IpumeHeHne coelMHEHUI HaTpUsL U Kasusl.

6. CTpoeHne aTOMOB KaJIbLMsl M MarHus (JIEKTPOHHbIE U 3JIEKTPOHHO-Tpaduieckue HOopMyIIbI).

7. bronormyeckast poib KJIBIHSA ¥ MarHus, IPAMEHEHNE X COSANHEHUH KaIBIUSI I MarHHs.

8. Yraepon u kpemuuit. CTpoeHHe aTOMOB (3JIEKTPOHHBIE U Tpadudeckie GOpMyIIbI).

9. buorenHas poib yriiepoja u kpeMHus. Tokcndeckoe neiictsue okcuaa yriaepoaa(ll).

10. Yriepona kak OCHOBa OpraHWYecKuX coequHeHHH. OCOOCHHOCTH 3JICKTPOHHOTO CTPOCHUS aTOMa YTIIepoaa.

11. OcoOeHHOCTH OPTaHWYECKUX COCUHEHNH U IPUIUHBI IX MHOTO00pa3Hsl.

12. 3nayeHne OpraHMYECKUX COEANHEHUH B IPUPOJIE U )KU3HU YETOBEKA.

13. Teopuu cTpoeHUSI OPraHUYECKUX COCTUHEHUIA.

14. OcHOBHBIE KJIaCCHI OPTAHNYECKUX COCANHEHUH, TOMOIOTHYECKHE PSIJIBL.

15. HomeHkIaTypa 1 K1acCU(GUKANUSA OPraHHYECKUX COSTUHEHHH.

16. O6mas xapakTepucTHKa 1 KiaccuduKanys yriaeBogopoaoB anudaTnieckoro psaa. TOKCHKOIOIHYECKHEe U CAaHUTAPHO-
THTHEHIYECKNE XapaKTEPUCTUKH alKaHOBBIX, AJIKCHOBBIX M aIKHHOBBIX Y B.

17. O6mas xapakTepucTHKa U KJIaCCH(HKALUSI apOMAaTHIECKUX YTIIEBOAOPOHIOB. TOKCHKOJIOTHYECKHE U CAHUTAPHO-
TUTMEHNYECKUE XapaKTEepUCTUKN apoMaTHueckux Y B.

18. Obm1ast XapakTepuCTUKa U KacCU(UKanust KUCIOPOACOAEPIKAIIMX OPTaHMIECKIX COSIMHCHUH.

19. O61mas xapakTepUCTHKA U XUMIUYECKIE CBOWCTBA CITUPTOB.

20. TOKCUKOIOTHYECKHE U CAHUTAPHO-TUTHEHIUECKHUE XapaKTePUCTUKU CITUPTOB.

21. O61mas xapakTepUCTHKa U XHMHUECKHE CBOMCTBA (PEHOJIOB.

22. TOKCUKOJIOTHYECKUE U CAaHUTapHO-TUTHEHIMYECKHE XapaKTePUCTUKH (DEHOIIOB.

23. O6mas xapakTepUCTHKA U XUMHUECKUE CBOMCTBA KapOOHMIEHBIX COSTMHEHUH.

24. TOKCUKOJIOTHYECKUE U CAHUTApPHO-TUTHEHNUECKHE XapaKTePUCTUKHU albJETHI0B U KETOHOB.

25. O6u1as XapaKTepUCTUKA M XUMUYECKUE CBOMCTBA KAPOOKCHIIBHBIX COSITUHEHUH.

26. TOKCUKOIIOTHYECKHE U CAaHUTapHO-TUTHEHNYECKHIE XapaKTePUCTUKH KapOOHOBBIX KHCIIOT.

27. Obmras xapakKTepUCTHKA U KIaCCU(UKAINSA a30TCOACPIKAIINX OPTaHHYECKUX COSTUHEHHH.

28. TOKCHKOIOTHYECKUE U CAHUTAPHO-TUTHEHNUECKHE XapaKTEPUCTUKU a30TCOAEPIKAIIX OPraHHYECKUX COeTUHEHHH.
29. Oprannyeckye BelecTBa IPUPOJHOTO IPOUCXOKICHUS.

30. Opranuueckue BelIeCTBA HEIPUPOJAHOTO IPOUCXOKIACHUS.

31. Azot. Docdop. DIEKTPOHHOE CTPOSHUE ATOMOB U MOJIEKYIIL.

32. buonoruueckast poib a3ota, pocdopa. HuTpaTsl 1 HUTPUTHI, X TOKCHYECKOE ACHCTBUE HA OPraHHU3M.

33. Kucnopon, cepa. CTpoeHHe aTOMOB (3JI€KTPOHHBIE U 3IEKTPOHHO-Tpadmdeckre (GopMyITbl), MOJIEKYIIB KHCIOpOIa.
34. buonoruueckas poib cepsl U Kuciaopona. [IpuMmeHeHue cepsl U ee COeTUHEHHH.

35. T'anoreHsl, cTpoeHne aTOMOB. BaxkHelimue coeAnHeHus, Groaorudeckas pos.

36. BaxxHemme MUKPO3JIEMEHTHI: XKeJle30, MapraHen, XxpoM. CTpoeHHe aTOMOB (3JIEKTPOHHBIE U 3JIEKTPOHHO-TpadHIeCKre
(hopmyITBI).

37. buonoruueckas poJib jkene3a, Maprania, XxpomMa. TOKCHYHOCTh COEIMHEHUH.




38. Baxkneiimue mukposnemenTsl: Co, Cu, Zn, X cTpoeHue, OHOIOTUYECKas POJIb.
39. Tsxenble METAJUIbI, KX TOKCHIECKOE ISHCTBHE Ha OPTaHHU3M.

40. 3aBHCHMOCTH CBOHCTB COSTMHEHHH OT MPUPOJIBI XUMUIECKOH CBA3M B HUX Ha npuMepe: N2, H20, NaCl u np.
41. IlpencraBieHne 0 KOMIIEKCHBIX COEUHEHUSX: CTPOCHHUE, U30MEpHs.
42. HomeHknaTypa U KilacCu(pUKaus KOMIUIEKCHBIX COETUHEHUH.

43. XapakTepHble CBOMCTBA KOMIIJIEKCHBIX COSIMHEHUN
44. XapakTep cBs3el B KOMIIEKCHBIX COEIMHEHUSAX C TOUKH 3pEHUSI METO/1a BaJICHTHBIX cBsi3ell. [losicHuTe Ha npumepax: [Ag
(NH3)2]C1, K2[Zn(OH)4], [Pt(NH3)2CI12], K3[Fe(CN)6].
45. IloHsiTHe O XEeIaTHBIX, MAKPOLUKINYECKUX KOMIIJIEKCHBIX COETUHEHHAX. | eMOTIoOUH Kak XelaTHOE COeJUHEHHUE.
46. KommutekcooOpa3syrommas CiocoOHOCTS §-, p-, d-3meMeHToB. [IoHATHE 0 MeTaIO-TUraHJHOM TOMEOoCTas3e.

II1. Dx3amMeHaLMOHHBIE OUIIETHI.

6.4. ITepeyeHnb BUIOB OLEHOYHBIX CPEICTB

Bomnpocs! 1 3aganus 1i1s1 TeKyero KoHTposst. Otuet o gadoparopHoii pabote. OHA TeCTOBBIX 3aaHuil. Bonpock! k 3ayery.
KoHTtponbHast pabora. DK3aMEHaMOHHBIE BOIPOCHL. DK3aMEHAIIMOHHBIC OMIICTEL.

7. YHEBHO-METOJANYECKOE 1 THO®POPMAIIMOHHOE OBECIIEYEHUE JUCHUIIJIMHBI (MOAY JIS)

7.1. Pexomenyemas Juteparypa

7.1.1. OcHoBHasi uTEpaTypa

ABTODBI,

3arnasue

H3narenbcTBO,

Kon-Bo

D11 azmpec

JI1. | I'munaka H.JI.

OO6mmas XumMus: yyeOHUK A7
OakanaBpoB

Mockaa: FOpaiir,
2014

101

JI1. [ JTapnues T.
2 |A,
Koxyxosa T.
10.

OCHOBBI XIMHUH 3JIEMEHTOB: yaeOHOE
rmocooue

Kemepogo:
Kemeposckuit
roCy1apCTBEHHBI
W YHUBEpCHUTET,
2012

http://biblioclub.ru/index.php?
page=book&id=232759

JI1. [ JTapuues T.
3 A

['eoxumust okpy»karomieit cpeapl:
OMOpPHBIE KOHCTIEKTHI

Kemepogo:
KemepoBckuit
rocyapCTBEHHbI
11 YHUBEPCUTET,
2013

http://biblioclub.ru/index.php?
page=book&id=232758

JI1. | CyBopoB OO0mas XuMus: y4eOHUK Cankt- 1 URL.: http://biblioclub.ru/index.php?
4 | A.B.,Hukons IetepOypr: Xum page=book&id=599264
ckuii A.B. m3aart, 2020
7.1.2. JlonosiHuTEIBHAS JJUTEPATypa
ABTOpBI, 3aryaBue WznarenscrBo, | Komn-Bo On. aapec
JI2. | KopoBux OO0mas xumus: Y4eOHUK JUTS BY30B Mocksa: 15
1 |H.B. Bricmas mikona,
2007
JI2. | JIuguu P.A., | XuMmuyeckue CBOMCTBa Mocksa: 10
2 | Monouko HEOPraHMYECKHX BEIIeCTB: Y4el. KoinocC, 2008
B.A., mocobwue Ui By30B
AnppeeBa
JLJL
JI2. | BonkoB H.U., | Xumus: YaeOHOE mocoOne st By30B Mockaa: 10
3 | MenmuxoBa Axanemus, 2007
M.A.
JI2. | bamkusa B.H. | buoreoxumus: yaeGHoe mocobue Mocksa: 15
4 Bricmas mkona,
2008
JI2. | HexmomoB DKOJIOTHYCCKHE OCHOBEI Mocksa: MI'VJI, 5
5 [AA., MIPOU3BOJICTB :B3aMMOCBSI3b SKOJIOTUH, 2003
VBaHkuH XMMHUH M OMOTEXHOJNOTHH: Y4eOHOEe
AH. mocobue
JI12. [ 3aiieB O.C. | Xumwus: yaebHOE TocoOue Mocksa: 5

Axangemus, 2008

JI2. | Jlartuaa C.®D.

Xumus: yue6HOe mocodue

Bparck: bpI'VY,
2018

http://ecat.brstu.ru/catalog/Yue6up1e%
20u%20y4eoH0-MeToaIuecKre %o
20nocobus/Xumus/JlamuHa%

20C.®. Xumus. Yueb.mocodbue.2018.pd
f




ABTODBI, 3armaBue W3znarenscTBoO, Kon-Bo On. aapec
JI2. | Bappaus= Xumus: naboparopHslii mpaktukym ais | bparck: bpl'V, 1 http://ecat.brstu.ru/catalog/Yuebus1e%
8 |IM.A., TEXHUYECKHUX HampajieHuid moaroroBku |2015 20u%?20y4ye6H0-MeTonuueckue%o
Jlanmua C.®. |akageMuveckoro 6akaiaBpuaTta 20nocobus/Xumus/Bapnansu%
20M.A.%20Xumus.J1a6.%
20npaktukym.2015.pdf
JI2. | lycros C. XUMHYECKUE ACTICKTHI SKOJIOTUH: Mockga: Pycckoe | http://biblioclub.ru/index.php?
9 |b., lllycroBa |y4eOHOE mOcoOHe CJIOBO — page=book&id=485674
J.B, yuebHnuk, 2016
T'op6enxo H.
B.
7.1.3. MeToauueckue pa3padboTKku
ABTODBI, 3arinaBue H3paTenbcTBO, Koi-Bo On1. anmpec
JI3. | Pycuna O.b. | Xumus: MeToauveckue yKazaHus JUist Bparck: bpl'Y, 80
1 IIOATOTOBKH CTYJIEHTOB K TEKyLIEMY U 2011
HUTOTOBOMY KOHTPOITIO
7.2. Ilepeyenn pecypcoB HH(POPMALHOHHO-TEJIEKOMMYHHKAIMOHHOM ceTH ""UnTepHer"
91 Xumndeckast HHYOPMAIIMOHHAS CETh http://www.chemnet.ru/
Poccun
22 Caiit o xumun. PopyM XUMHKOB. http://www.xumuk.ru/
33 | O6pa3oBaTebHBIN PECypC [0 XUMHU « ATTXUMHK» http://www.alhimik.ru/
24 EsxeMecsuHbIli Hay4YHO-TOMYJIISIPHBIN http://www.hij.ru/
KypHai «Xumus 1 KuzHb»
7.3.1 IlepevyeHs NporpaMMHOro odecreveHust
7.3.1.1 | Microsoft Windows Professional 7 Russian Upgrade Academic OPEN No Level
7.3.1.2 | Microsoft Office 2007 Russian Academic OPEN No Level
7.3.2 TlepeyeHb HHGOPMALMOHHBIX CIIPABOYHBIX CHCTEM
7.3.2.1 | U3matenscTBO "JIaHB" 25IeKTPOHHO-OMOINOTEYHAS CHCTEMa
7.3.2.2 | «YHHBepcuTeTcKas OnbdanoTeka online»
7.3.2.3 | DnekTpoHHbIH KaTanor oubnuorexu bpl'yY
7.3.2.4 | OnexkrponHas 6ubnuoreka bpl'y
7.3.2.5 | UadopmarmonHas cucrema "EnuHoe 0OKHO AocTymna kK 00pa3oBaTeIbHBIM pecypcam”
7.3.2.6 | Hayunas snextponHas 6ubnmorexa eLIBRARY.RU
7.3.2.7 | HammonamnsHas snekTponHas ondimnorexka HOb
7.3.2.8 | YauBepcuterckas nadopmanuonnas cucrema POCCHUA (YUC POCCHA)
8. MATEPUAJIBHO-TEXHUYECKOE OBECIHEYEHHUE JUCHUIIIMHBI (MOAY JIsT)
3114 VYdeOHast ayauTOpHst MenoBas mocka — 1 mr.
VYueGHast MeOeIs:
- KOMIUIEKT MeOenu (MocaouHbIX MecT) — 48 miT.;
- KOMILIEKT MeOenn (HOC&Z[O'-{HLIX MeCT) I mperoaaBareiid — 1 IT.,
2201 yuTanbHBIN 3211 Nel Kommekt mebenu (ocaouHbIX MECT)
Crennaxu
Kommext mebenu (mocagouHbIX MecT) 115 Onbanorexaps
BricraBounble mkadbt
[IK 15-2500/H67/4Gb (MmonuTop TFT19 Samsung) (10mT.);
npuntep HP Laser Jet P2055D (1mt.)
2420 JlaGoparopust oOmieit OcHOBHOE 000pyIOBaHHE:

Heopranndeckoi xumuu Nel

- CToN XUMHYECKHH;

- llTkad BEITSDKHOM;

- MydenbHast neds.

JlonoJTHUTENBHO:

-MeJoBas 1ocka - 1 mrT.

VYueGHas Mebens:

- KOMILIEKT MeOenu (TocaIouHbIX MecT) - 26 IIT.;

- KOMIUTEKT MeOenH (M0CcaovIHBIX MECT) ISl TIPeroiaBarens — | miT.;




2422 JlaGopatopus obmieit OcHoBHOE 000pyIOBaHME:

Heopranudeckoi xumun Ne2 - CTOJI XUMHYECKUH;

- lllkad BBITSKHOM;

- lllkad cymmnbHbI;

- Becot BJIA-200M;

- Becsr BJIKT-500M.

JIOTIOJTHUTETIBHO:

-MenoBasi Jocka — 1 mT.

Vuebnas Mebenb:

- KOMIUTEKT MeOenH (1ocajouHbIX MecT) — 22 IIT.;
- KOMIUIEKT MeOelH (IocaJouHbIX MECT) [UIsl TpernoaBaTens — 1 mr.;

9. METOANYECKHUE YKA3AHUSA JJISA OBYYAIOIIUXCS IO OCBOEHUIO JUCHUIIJIMHBI (MOAYJIS)

Pabota obyuaronuxcs HaJl H3y4YeHNEM AUCIUILUIMHBI U3 CIECIYIOMNX 3JIEMEHTOB: CAMOCTOSATETIBHOE H3yUIeHHE MaTepHaa 1o
y4eOHHMKaM U Y4eOHBIM MOCOOUSIM, BBITMOJIHEHHE KOHTPOIBHON PabOThI, MPOX0XKICHHE TEKYIIET0 KOHTPOIIA, 1JaOOpaTOPHOTO
NpaKTHKyMa, TOCEIEHNs JIEKINH, HHIUBUAYAIbHBIX U IPYNIOBBIX KOHCYJIbTAIMU, IPOMEKYTOYHOM aTTECTAllNU - 3a4€eTa,
9K3aMEHa.

[Ipuctynas x U3y4eHNIO TUCHUILIHHBI, HEOOXOANMO, IIPEXK/E BCETO, 03HAKOMHTBCA C €€ COACPIKaHUEeM [0 TEMaTHYECKOMY IIIaHy,
00bEeMOM KaxJI0! TeMBI U MOCIEeJ0BATENBHOCTBIO COAEpKALIUXCs B Hell BorpocoB. M3ydaTs Kypc ciemyeT o OTAeIbHBIM TEMaM.
ITpu mepBOM YTCHUH CIITyeT MOIYYUTH 00Iee IPEeICTaBICHIE 00 N3y4aeMbIX BOIPOCaX, a TAKXKe OTMEYaliTe TPYIHBIC H HESICHBIC
MecTa. 3aTeM MEePeXOIUTh K JICTATbHOMY H3Y9IEeHHIO MaTepHraia.

Heo6xoaumMo yCBOUTB BCe TEOPETUUECKHE TTOJIOKEHUS, MATeMaTUIECKUE 3aBUCUMOCTH M UX BBIBOIBL, @ TAK)Ke IIPUHIIUITBI
COCTaBJIEHHs ypaBHEHNUH. BHUKHYTh B CyIIHOCTb TOTO MM MHOTO Bompoca. M3ydeHne Bonpoca Ha ypOBHE CYLIHOCTH, a HE Ha
YPOBHE OTJETBHBIX SBICHHN CIIOCOOCTBYET Ooee rIyOOKOMY M MPOYHOMY YCBOSHHIO MaTepHaa.

Jlexnuu - BEIpaXkaroT OCHOBHOE COAEPKAHUE 3HAHMH N3ydaeMBbIX AUCIUILUINH, OPraHU3YIOT (JOpMHUPOBAHUE 3HAHHH B CHCTEMY,
yCTaHaBIMBAIOT CBsI3b CO BCEMU BUAAaMH yueOHOI paboThl. JIeKIuu YuTaroTCs 0 OCHOBHBIM pa3fienaM Kypca xumus. [Ipu 3tom
JIETAIFHO pacCMaTPUBAIOTCS HEAOCTATOYHO ITOJTHO OCBEIICHHBIC B YUCOHOH H Y4eOHO-METOIIYECKOM TNTePaType MOHITHS U
3aKOHOMEPHOCTH, COCTaBJISIOIINE TEOPETHIECKIE OCHOBBI TUCIUTUIIHEI <« XIMUS.

Mertoauka paboThI ¢ JIEKIMOHHBIM MaTepUaIoM

1. O6s13aTeNIBHBIM YCIIOBHEM SIBIISIETCS TOCELIEHHUE BCEX JIEKIUH U KOHCIIEKTHPOBAaHHE

U3J1araeMoro MaTepuaa.

2. YcBOEHHE U 3aKpeIUICHHE MaTePHANIOB JEKIUH HEOOX0AMMO IPOBOAUTE B IIEPBHIC JHU

nocrne eé NpocIyIIUBaHus, TaK Kak 3T0 IOTpeOyeT HaMMEHBIINX 3aTpaT BPEMEHH Ha U3yUYeHUe

JIaHHOM TEMBI.

3. Bragasne He0OXOIMMO N3yYHTh KOHCIICKT JIEKIIUH, CXEMBI 1 PUCYHKH, IpuBeAEHHBIC B HEM. [Ipn HeoOXoquMocTH crexyer
00paTUThCA K PEKOMEHIOBAaHHON JTUTEpaType U AOTOIHUTH JEKIIHOHHbBIE CBEJICHUSL.

4. B 3axitoueHne MBICJIEHHO TPopaboTaTh OTBETHI HA BOMPOCH IIIaHA JIEKIIHU.

5. B cirygae mpormycka JeKINH H3ydeHne MaTepraia | MoAroTOBKY pedepaTa 1o Teme

JIEKIUH IPOBOAUTH 110 PEKOMEHIOBAHHOH JuTepaType. IIpi 3ToM 3HAUYUTENBEHO YBEIUUUBACTCS

BpeMsI CaMOIIOATOTOBKH.

6. IToBTOpHO BO3BPaTHTHCS K MaTepHaIaM JICKIINH HEOOXOIUMO:

- IIPU TTOJITOTOBKE K HTOTOBOMY 3aHSTHIO; IIPU ITOJI'OTOBKE K HTOTOBOMY KOHTPOJIO (TIPH 3TOM HEOOXOIMMO 00paTUTh BHUMAaHHE
Ha 00BEM KOHTPOJIBHBIX BOTIPOCOB).

JlaGopaTopHBIHA MPAKTHKYM BKJIIOYaeT B ceOst 1abopaTopHbIe paOOTHI 10 OCHOBHBIM TEMaM Kypca XMUMHS U HalpaBiIeH Ha
yriryOIeHHOE H3ydYeHHe TEOPETHIECKOT0 MaTeprala M Ha IPHOOpeTeHNe yMEHHS, HAaBBIKOB U OIIBITA TPOBEICHNUS SKCIIEPHMEHTA,
aHanu3a 1 00pabOTKHU ero pe3ynbTaToB.

[Ipu noAroToBKe K BBIMONHEHUIO TA0OPATOPHBIX PAOOT UCTIONB3YIOTCA METOJUYECKUE YKa3aHUs, B KOTOPBIX ONUCAHBI METOBI
HCCIIEIOBAHMUS, YCIOBHS IIPOBEICHHS OIBITOB M ChOPMyIHPOBAaHBI BOIPOCH! M 331aHUS K TA0OPaTOPHEIM paboTaMm.

C 1e7B10 OIIEHKH YPOBHS OCBOSHHS MaTepHaia 10 Kax 1ol 1abopaTopHOH paboTe cOCTaBIsAEeTCS OTUET, HA OCHOBAaHUU KOTOPOTO
MIPOBOJUTCS 3aIIKTa Ja00paTOPHOI PabOTHL.

JlaGopartopHble pabOTHI MPOBOAATCS B CIIELMAIM3HPOBAHHBIX JIAOOPATOPHSX, CHAOKEHHBIX HEOOXOANMBIM 000PYIOBaHUEM U
XMMHYECKOH rmocynoil. Iy akTHBH3AINK Ipoliecca OCBOCHHUS ITPUEMOB JTa00paTOPHOTO SKCIIEPUMEHTA CTYACHTHI KOOTIEPHPYIOTCS
B TPYTIIBI IO 2-3 4eTI0BeKa, YTO MO3BOIIET KOJUIEKTHBHO 00CYKIATh €r0 Pe3yJIbTaThl H ()OPMYITHPOBATH BEIBOIHI.
CamocrosTenpHas paboTa MIPOBOAUTCA C LENbIO YIIIyONeHNs U 3aKpeIUIeHHs TOTyYeHHBIX B X0/I€ ay IUTOPHBIX 3aHATHH 3HAHUH U
NpHOOpPETEeHNs HABBIKOB MCIIOJIB30BaHUS PEKOMEH/TyeMOM JINTepaTypbl, HaBBIKOB HAyJHOTO HCcIenoBaHusl. CaMOCTOSITENIbHAS
paboTa BKITIOUAET perIeHne 3a1a4 PacueTHOTO XapaKkTepa, MOr0TOBKY M 3aBepIIeHNEe 0POpMIICHHS JIJaDOPaTOPHEIX padoT,
HOATOTOBKY K KOHTPOJIBHBIM MEPOIIPUATHAM, OCEIIEHUE KOHCYIbTAllNi, U3ydeHHEe OCHOBHOTO U JJOMOIHUTENBHOTO MaTepHaa 1o
y4eOHUKaM M ITI0COOMsIM, pabOTy Ha KOMIIbIOTEpE U B OMOIHOTEKE, 3K3aMEHY U T.1II.

JIroGast hopma caMOCTOSTENBEHOH PadoTHI CTYAEHTa HAYMHACTCS ¢ H3YUSHHS COOTBETCTBYIOLIEH INTEpaTyphl. YMeHHe paboTaTh ¢
JIUTEpaTypoit 03HaYaeT HAYYUTHCS OCMBICICHHO IIOJIb30BaThCS HCTOUHUKAMHU.

K kaxnolt Teme yueOHON TUCIUILIMHBI TOA00paHa OCHOBHAS M JOMOJIHUTENbHAS INTEPATypa.

W3ydeHune nmurepaTypsl TpeOyeT BeA€HHs paboUnX 3anucell. 3aIicy B TOH MM HHOH ()opMe He TOJIBKO CIIOCOOCTBYIOT TOHUMAHHIO
¥ YCBOCHHUIO N3y9aeMOr0 MaTepHana, HO ¥ TOMOTalOT BEIPa0aThIBaTh HABBIKH SICHOTO H3JIOKEHHUS B MICEMEHHOI (hopMe Tex Min
UHBIX TEOPETHYECKUX BOIPOCOB.

OnHOM U3 OCHOBHBIX (DOPM 3aIHCH SBISIETCS KOHCIEKT. KOHCIEKT — cI0’KHas 3alnCh COJEepKaHUs UCXOJHOTO TEKCTa,
BKJTFOHArOIIas B ceOs 3aMMCTBOBAHMS (IIUTATHI) HanOOJIee MpUMeYaTeNbHBIX MECT B COUETaHUH C INTAHOM HCTOYHHKA, a TAKXKE
COKaTHIM aHAIN3 3aIIMCAHHOTO MaTEePHAJIa U BBIBOJBI II0 HEMY.

s mpoBepku Xol1a M KauecTBa GOPMUPOBAHHS KOMIIETEHIIMN, CTUMYJIMPOBaHUs yueOHOHM paboThl MPOBOAUTCS TEKYIIUN
KOHTPOJIb 3HaHUH 0Oy4atomuxcsa. OH 00ecreunBaeTCs pEelieH3NPOBAHUEM OTUETOB I10 TaOOPaTOPHBIM paboTaM, IPOBEPKOI




KOHCIIEKTOB JIEKIIUH, YCTHBIM OIIPOCOM Ha ayIUTOPHBIX 3aHATUAX. JIJIs IPOBEACHUS TEKYILETO KOHTPOJIS UCIONB3YIOTCS TaKKe
TECTOBBIE TEXHOJIOIHHU. TecTOBBII KOHTPOJIb IPOBOJMUTCS B AUCIUICHHBIX KJlaccax Ha KOMIIBIOTEpax U B OJaHKOBOM BHJIE.
YYUTHIBAIOTCS TIPH TEKYIIEH 1 MPOMEXYTOUHOH aTTEeCTAI[H 00yJarOIIIXCs

IIpomexyTouHas aTTecTanus NpeaHa3HAYCHA I ONPEICIICHHS YPOBHS OCBOCHHS BCEro 00beMa yueOHOH JUCIUIIIHHBL.
IIpomexyTouHas aTTecTanus Mo AUCHUILTUHE « XUMUD» MOXKET IPOBOIUTECS, Kak B (hopMe cobecejoBaHUS 110 IK3aMEHALIMOHHBIM
BOIIPOCAaM, TaK U C UCIOJIb30BAHUEM TECTOBBIX TEXHOJIOTHIA.

IToaroroBka K MpOMEKYTOUHOM aTTECTALIMM HAUUHAETCS C IEPBOTO 3aHATHUS 110 JUCLUILUIMHE, HA KOTOPOM IIPENOAaBaTelNb
3HAKOMHT O0YYAIOIIUXCSI C OCHOBHBIMHU TPEOOBAHUSIMU K TEKYIIeH U UTOTOBOM aTTecTaluy. BaxHo ¢ camoro Hauaa miaHOMEepHO
OCBaMBaTh MaTepHal, MPopadaThIBaTh COOTBETCTBYOINE TEOPETHUECKHE U MIPAKTHYECKUE Pa3AeIbl JUCHHUIUIMHBL, QUKCUPYS
HESICHBIC MOMEHTHI JUIS MX 00CYXK/ICHHS Ha IJIAaHOBOH KOHCYIIbTAIINH.

Jlexnun, 1abopaTopHbIe M KOHTPOJIBHBIE PaOOTHI ABIISIOTCS BAXKHBIMHU 3TallaMH IIOATOTOBKH, TIOCKOJIBKY 00yJaromuiics IMeeT
BO3MOKHOCTb OIIEHUTb YPOBEHb COOCTBEHHBIX 3HAaHUN U CBOEBPEMEHHO BOCIIOIHUTH UMEIOIIUECS IPOOebl
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