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IHHOACHUTEJIBHASA 3AIIMCKA

HanpasiaenHocts (mMpouiib) mporpaMMsbl: HacToALIAsl Mporpamma
«OmMnuaagHasi XUMHUSD  SBISIETCS  JIOTNOJHUTENBHOW  00Iepa3BUBaIOIIEH
NpOrpaMMO  €CTECTBEHHOHAyYHOW  HANpPaBJICHHOCTH,  OTHOCAILIEHCS K
IIPOJIBUHYTOMY YPOBHIO PeaJIN3aL1u.

AKTYaJIbHOCTh NPOrpaMMbl: HACTOSIIAsl MpOrpaMMa HampaBlieHa Ha
aKTyalIM3alyi0 ¥ YrIyOJeHWe 3HaHWW ydalluxcs B 00JacTH 3aKOHOMEPHOCTEU
MPOTEKAHUSI XUMHUYECKUX IMPOIECCOB, 3HAKOMCTBO C OCHOBHBIMHU CBOMCTBaMH
XUMUYECKUX DJIEMEHTOB, OpPraHWYECKUX M HEOPraHUYECKUX COETUHEHUH.
[IporpamMma criocoOCTBYEeT BCECTOPOHHEMY Pa3BUTHIO JIMYHOCTH OOYyYaroIierocs,
HampapjieHa Ha COBEPUICHCTBOBAHUE €ro HWHTEUIEKTYalbHOIO, JyXOBHOTO,
(bU3MYECKOro pa3BUTHS, CIIOCOOCTBYET (POPMHUPOBAHUIO y 00YyHAIOLIUXCS HAYYHOU
KapTUHBI MUpA.

OT1auvuTe/IbHbIE 0COOECHHOCTH NporpamMMsbl:  Iporpamma
«OauMnuaagHasi XUMHUSD) pAcCUMTaHa HA MHTEHCUBHBIM Kypc oOOydeHws,
BKJTFOYArONIMH 36 dYacoB ayauTOpHON pabOThl JETCKOTO OOBEIWHEHUS IO
PYKOBOJICTBOM MpETNOaBaTes, Kyia TaKKe BXOSAT T1a00paTOPHBIE U MPAKTUUECKHE
paboThl, MpeAHa3HAYEHHBbIE JUIsi OTPAOOTKM TMOJYYECHHBIX 3HAHUNH U yMEHUH,
HABBIKOB HCCJICJIOBATEIIbCKOM JICSITEIPHOCTH. TakoW MEXaHW3M pealu3aluu
IporpaMMbl TO3BOJISIET TMOJYYUTh HAMOOJBIINNA 3PEGEKT B OCBOCHHHM Yy4e€OHOIO
Marepuania.

HoBu3zHa mnporpamMmepl: mporpamMma HampaBjieHa Ha (OPMHpPOBAHUE Y
oOy4Jaronuxcsi TOHUMaHUs 3aKOHOMEPHOCTEN MPOTEKAHUA XUMUUECKUX TTPOLIECCOB
U (opmMHpOBaHUE HABBIKA UCIIOJIB30BAHMS 3TUX 3aKOHOMEPHOCTEH B OINpeAeICHUH
CBOMCTB BEIIECTB, YTO YACTO MUCIOJIb3YETCS B OJIMMITMAIHBIX 3aJa4axX 10 XUMHH.

Apecatr  mporpamMmbl:  nporpamMMmMa  «QuuMMNUAaaHAA ~ XUMHUSD)
npenHasHayeHa s geret 14-16  ser, oOydaromuxcs B 8-9 kiaccax
00111€00pa30BaTeIbHBIX OpraHU3aIuid, KOTOPhle UMEIOT 0a30BbIC 3HAHUS OOIICH

XUMUH, ITIOJTYYCHHBIC B IIKOJIBHOM KYPCC.

Cpok peanu3anum NporpamMmmbl: 36 akaJieMAYE€CKUX YaCOB.

@opmbl  00ydyeHHMsi: HaAcToslas MporpaMma MPEANOJIaraeT O4YHOE
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obyuenue. CoctaB 00beIMHEHN 00y4aronuxcs (rpynibl) — 15-20 denoBex.

dopma 3aHATHIA: TPYNIOBAs U UHIMBUyaJIbHASI.

1. HEJIb PEAJIMZAIIUU TPOT'PAMMBI

Lenpto peanu3alid HACTOAILICH JOMOJHUTENBHON —OOIIepa3BUBAIOICH
MpOrpamMMbl  SIBJISIETCS.  NPUOOpETeHHE OOYYaIOIUMHCS TEOPETHYECKUX U
MPAKTUYECKUX 3HAHUN B OCHOBHBIX pa3ziesiax XuMuu ((pr3nueckas, HeopraHudeckast
Y OpraHu4ecKas Xumus).

2. 3AJIAYH PEAJIM3ALIUU ITPOT'PAMMBbI

OO0pa3oBaTesibHbBIE 321a4U:

® [I0O3HAKOMHUTH OOYYaIOMIMXCA C OCHOBHBIMH  3aKOHOMEPHOCTAMHU
NPOTEKaHUs XUMHUYECKHX TMPOIECCOB U CBOWCTBAMHU PA3IUYHBIX XHUMHUYECKUX
COCIMHECHM;

e (opmHupoBaTh CHUCTEMY CIICIIMATIBLHBIX 3HAHUN B 00JacTH (HU3NUYECKOM,
HEOPTaHUYECKOM U OPTaHUYECKON XUMUU;

® CO3/J1aTh YCJIOBUS JJIs1 IMYHOCTHOTO Pa3BUTHS 00yYaIOIIUXCA.

Pa3BuBarwuniue 3agauu:

® YIOBJIETBOPUTh HWHAUBUAYAJIbHbIE MOTPEOHOCTH OOyYarolmIMXCA B
MHTEJUIEKTYaJIbHOM Pa3BUTHUU;

® BBISIBUTh W CPOPMHUPOBATH  HMHTEJUIEKTYalbHbIE  CIIOCOOHOCTH
oOy4aromuxcs B JaHHOW 00J1acTH;

® BBISIBUTH U NOJJIEP>KATh TATAHTIIUBBIX O0YUYaAIOUTUXCA.

BocnuraTebHbIE 3aJa4M:

e 00ecCnevnTh TyXOBHO-HPABCTBEHHOE BOCIIUTAHUE O0YUAIOLTIXCS;
® [IOMOYb B TO3UTUBHOW  COLUMAIM3AUMU U  MPOGECCHOHAIBHOM
CaMOONpPeeICHUN 00yYaOIUXCSl.
3. IINTAHUPYEMBIE PE3YJIbTATbBI ObYYEHUSA
B pe3ynbrate 0CBOEHHUS JOMOTHUTEILHON OO0Iepa3BUBAIOIIEH MPOTpaMMBbI
«OmMnuagHasi XuMHUs» OO0yYarolluics JOHKEH 3HATh: OCHOBHBIE 3aKOHBI,
ONPENEIIAIOIIME HAMPABICHUE U CKOPOCTh NMPOTEKAHUS XUMUYECKUX PpEaKLUM;
OCHOBHBIE CIIOCOOBI pacyeTa HalpaBJICHHUsS NPOTEKAHUS XUMHUYECKHUX IPOLIECCOB

AJI IPOCTBIX CUCTCM.
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Ucnonb3yst 3TH 3HaHMS, OOYyYalOIIUMCS JOJKEH YMETh: IPEe/ICKa3blBaTh

BO3MOYKHBIE MTPOJYKThl XUMUYECKHUX PEAKLMI U ONpPENENsiTh OCHOBHBIE CBOWCTBA
Pa3INYHBIX XUMUYECKUX COCIUHEHUMN.

OxugaeMbli  pe3yjbTaT MO  00Pa30BaTeJIbHOMY  KOMIIOHEHTY
nporpammbl. B pesynbrare OCBOEHHUS JOMOJIHHUTENIBHOW OOIIepa3BUBAIOIICH
nporpaMmbl «OMTUMIUAAHAS XUMHUSD» 00y4arOIIUNACS TO3HAKOMUTCS ¢ BAKHEUIITUMHU
HNOHATUAMU TEPMOXUMHUH, XUMUYECKON TEPMOAVMHAMUKHA U KUHETUKH, OCHOBHBIMU
3aKOHaMH, ONPEIEISIOIMMHA NPOTEKAHHE XUMHUYECKUX pEakUWid B BOJHBIX
pacTBOopax (KHMCIOTHO-OCHOBHBIE PEAKLUM, PEaKLHUU OCAXKIECHUSI-PACTBOPEHUS,
OKHCJIUTEIbHO-BOCCTAHOBUTEINIBHBIE PEAKIIUU U PEAKIIMH KOMIUIEKCOOOPa30BaHUs).

OxuaaeMbIi pe3yJIbTAT 10 Pa3BUBAIOIIEMY KOMIIOHEHTY PorpaMmel. B
pe3yJIbTaTe OCBOEHUS POrpaMMbl O0yUaIOIIUICS YAOBIECTBOPUT UHAUBH Ty aJIbHbIE
NOTPEOHOCTH B MHTEUIEKTYaJIbHOM Pa3BUTHH; C(HOPMHUPYET HHTEIUIEKTyallbHbIE
CIOCOOHOCTH B IaHHOM c(hepe; MOTYyUUT MOAAEPKKY B Pa3BUTHUU CBOETO TAJAHTA.

O:xupaemplii  pe3yJbTaT MO  BOCIHUTATEIbHOMY  KOMIIOHEHTY
nporpammbl. B pesynbrare OCBOEHHS MHPOrpaMMbl OOYYAIOIIMUCSA TOXYYHUT
BO3MOKHOCTb I JTyXOBHO-HPaBCTBEHHOI'O BOCIIMTAHMS, MOJYYUT IOMOIIb U
NOAJIEPKKY B TO3UTHBHOM  comuanu3alud W 1OpodeccCuOHaIbHOM

CaMOOTIPEICTICHUH.

Cnoco0b1 onpejaeeHus pe3yJIbTAaTUBHOCTH: II€1arOru4ecKoe
HaOJI0/IEHUE; MEeJarOTMYeCKUN aHaIN3 Pe3yJIbTaTOB BBITOJIHEHUS 00YYatOIIMMUCS
TEKyIIMX TMPAKTUYECKUX 3aJaHHi, aKTUBHOCTH OOYyYalOUIMXCA Ha 3aHATHUSX;
BEJCHUE XKypHasa y4y€éra.

DopMbI NOABEACHUS UTOTOB PeaJu3alu nNporpaMmsbl. [IpoMeKyTOUHBINM
MOHMTOPHUHT OCYIIECTBJIsIeTCSI B (opMe pelIeHUs MNPAKTUYECKUX 3aJlaHuil.
W TOTOBBIN MOHUTOPHUHT OCYILIECTBIIAETCS B (POPME UTOTOBOM KOHTPOJIBHOM padboThI,
KOTOpasi MOKET ObITh IpPOBEJEHAa B HMHIWBUIYAJbHOM W TPYHIOBOM (Qopmarte

(ITpunoxxenwue 1).



5
4. COAEPKAHUE ITPOT'PAMMBbI

YUEBHBIN ILIAH
JIOIIOJIHUTEJIbHOM OBILEPA3SBUBAIOILIEN [TPOI' PAMMBI

«O.]II/IMHI’IaI[HaH XUMMUA»

Ne Haspanue paznena, Tembl KonuuectBo uacos ®dopwma arrecranyu /
Bcero Teopust | IlpakTuka KOHTPOJIA

lI. | OCHOBBI TEpMOXUMHHU U 8 2 6 Brimonnenue
TEPMOJIUHAMUKH MPaKTUYECKUX 3aJaHUI

2. OCHOBEI XAMHYECKOU 8 2 6 Brimonnenue
KUHCTHKH u TeOpUun MPaKTUYECKUX 3aJaHUI
XUMHUYECKOTO PABHOBECHUS

3. | XumMuyeckoe paBHOBECHE B 4 2 2 Brimonnenue
pacTBopax MPaKTUYECKUX 3aJaHuI

4. | 3aKOHOMEPHOCTH 8 2 6 Boinonnenue
MPOTEKAHUS OKUCIUTEIBHO- MPAKTUYECKUX 3aJaHUI
BOCCTAaHOBHUTEIBHBIX
peakiuit

5. KomMiiekcHbIE COETMHEHNS U 8 2 6 Brimonsenune
peaxkuuu MPAKTUYECKUX
KOMITJICKCOOOpa30BaHUs 3aJaHuN. Hrorosas

KOHTpOJIbHAast paboTa
Hroro: 36 10 26

COILEP KXAHUE YYEBHOI'O IIJTAHA
Tema 1. OCHOBBI TEPMOXMMHHU M TEPMOJTUHAMHUKH (8 4acoB)
Teopus. OCHOBHbIE TOHATHUA — CHUCTEMa, JHEPrus, TEIIOBOH 3(PPeKT

XUMHUYECKOMN pE€aKuuun, SOHTAJIbIINA, SHTPOIINUA, CBO60,Z[HaH 9HCPIrus-. 3akoH I'ecca.

IIpaxmuxa. Tlpumenenune 3akoHa ['ecca s pacuera TEIUIOBBIX 3(PHEKTOB
XUMUYECKOH peakuuu. PacueT ternoBoro 3p@exra Ha OCHOBAaHUU TEIUIOT CrOPaHUs
WM 00pa30BaHMS YYACTHUKOB PEaKIMK. PacyeT BBIJCIUBIICHCS / OTIOTUBIICHCS
TEeIO0ThL. Pacuer BO3MOKHOCTH IPOTEKAHUSI XUMUYECKUX PEAKIUN.

Tema 2. OcCHOBbI XMMHYECKOWl KHHETHKH M TEOPMH XHMHYECKOIO
paBHOBecus (8 4yacoB)

Teopus. IloHsITHE CKOPOCTH XUMHUYECKON peakiu. DaKkTOphl, BIUAIOIIME HA
CKOpPOCTb. 3akOH JAeicTByrommx Macc. IloHsAThe Karaimsa, XUMHYECKOIO
paBHOBECHUS U KOHCTaHThI paBHOBecHus. [Ipunuun Jle-Illatense — bpayHa.

IIpaxmuxa. CriocoObl pacdeTa CKOPOCTH XMMHUECKON peaklud 1 U3MEHEHUS
CKOPOCTH pPEakUWW IIPU MU3MEHEHUM YCIOBUM. Pacuer ycnoBuid CMeElICHUA

XUMHUYECCKOI'0O paBHOBECHSI.
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Tema 3. Xumnueckoe paBHOBecHe B pacTBopax (4 yaca)

Teopus. IlonsiTue KUCNOT U OcHOBaHUU. Ctenenb aucconuanuu. KoHcTaHTb
KHCJIOTHOCTH M OCHOBHOCTM M MX CBSI3b CO CTENEHbIO aucconuanuu. [lonsatue
Oydepubix  pactBopoB.  KoHcTaHTa  pacTBOPUMOCTH  MaJIOPACTBOPHUMBIX
AJIEKTPOJIUTOB.

IIpakmuxa. PacueTrpl, CBSI3aHHbIE C NPOTEKAHUEM XMUMHUYECKUX PEAKUHUNA B
BO/JIHBIX PacTBOPAX.

Tema 4. 3aKOHOMEpPHOCTH NMPOTEeKAHUS OKMCJIUTEIbHO-
BOCCTAHOBUTEJIbHBIX peakuuii (8 yacos)

Teopus. OKUCIUTENN W BOCCTAHOBUTENW, OKHCICHHE U BOCCTAHOBIJICHHE.
[ToHATHE OKUCIUTEIBLHO-BOCCTAHOBUTENBHOTO NOTEHIIMANA. DAKTOPBI, BIAUSIOIINE
Ha OKHUCIUTEIbHO-BOCCTAHOBUTEIBHBIN  MMOTEHIMWaN, YypaBHeHue HepHcra.
HanpaBnenue  nmpoTekaHuss  OKHCIMTENbHO-BOCCTAHOBUTENBHBIX  PEAKIUM.
DNeKTpOIu3.

IIpakmuka. Hanucanue u pacctraHoBka KOA(G(UIIMEHTOB B OKUCIUTEIbHO-

BOCCTAHOBUTCJIbHBIX pCaKIUAX. Pacuer HaIrpaBJICHWA ITPOTECKAHUS OKHUCIUTEIIbHO-

BOCCTAHOBUTEBHBIX peakuuil. [I[pakTuueckoe npuMEHEHNE IPOLECcCa IIEKTPOIIA3A.

Tema 5. KoMmuiekcHbIe COeJMHEHHUS U PeaKIUH KOMILJIEKCO00pa30BaHUA
(8 yacon)

Teopus. IloHsATHE KOMITJIEKCHBIX COEAMHEHUH U NX HOMEHKIaTypa. CriocoOsl
OMHCAaHUsl XWMUYECKOW CBSA3M B KOMIUIEKCHBIX coenuHeHusix. OOpaszoBaHue u
YCTOWYUBOCTb KOMIIJIEKCHBIX COCUHEHUM.

Ilpakmuxa. Pacuer paBHOBECUN C Yy4aCTUEM KOMILUIEKCHBIX COCIUHEHUN B

BOJHBIX pacTBopax. iTorosast kKoHTpodbHas paboTa.



KAJIEHJIAPHBIN YYEBHBINA T'PA®UK

JIOTIOJTHUTEJIBHOM OBILEPA3BUBAIOIIEM ITPOTPAMMEBI
«OumMnuagHass XuMus»

No  |MecsaUucno | Bpewms dopma Kosn-Bo Tema 3ansTHA Mecro dopma KOHTPOJIS
/i MpOBEICHUS 3aHATHUS 4acoB MPOBEIECHUS
3aHATHUSA
1. Mecsu, 4ucio v BpeMs 8 yacoB, | OCHOBBI TEPMOAMHAMHMKH M TEPMOXHUMHUH Boinonnenne
MIPOBEICHUS 3aHATUI B T.4.: NPAKTHYECKUX
OIPEAEIIAIOTCS 3agaHmui
KOHKPETHBIM [TEPHOIOM
I.1. OpraHM3aIIH U Jlexnus 2 OCHOBHBIE NOHATUS — CUCTEMA, DHEPrHs, TEIUIOBOU | AyanTopus
POBEICHHS IPOPUIBHBIX 3¢ dexT XMMUYECKON PEaKIMH, SHTAIBIINS, SHTPOIIUS,
CMeH (IIepHOIO0B cBoOoHas sHeprus. 3akoH ['ecca.
peanu3anumn
1.2. T — [IpakTrueckas 6 [Ipumenenue 3akoHa ['ecca st pacdyera TEIJIOBBIX | AyAUTOPHUS
HPOrpaMMBEI) pabora 3P PeKTOB XUMUUECKOH peakuuu. PacueT TemmoBoro
addekra Ha OCHOBAHUM TEIUIOT CTOPaHUS WIH
o0pa3oBaHUsl  Y4YacCTHUKOB  peakiuu.  Pacuer
BBIJEIUBIIENCS / MOTJIOTUBIIENCS TEIUIOTHI. Pacuer
BO3MO>KHOCTH NPOTEKaHHSI XUMUYECKUX PEAKLMIL.

2. 8 yacoB, | OCHOBBI XUMHYECKOIl KHHETHKHU M TEOPHH BoinoJsinenue
B TOM |XHMH4Y€CKOI0 PaBHOBECHS NPAKTHYECKUX
qucie: 3aJaHui

2.1. Jlexus 2 [TonsaTue ckopocTu XUMUYECKON peakiuu. DakTopsl, | AyAUTOpUS

BIIUSIONIME Ha CKOPOCTh. 3aKOH JACHCTBYIOIIMX Macc.
[lonsaTne karanmusza, XUMHYECKOIO pPaBHOBECUS U
KOHCTaHThl paBHOBecus. [IpuHnun Jle-Illarense —

bpayna.




Ne  |MecaUucno | Bpewms ®opma Kon-Bo Tewma 3ansaTHA Mecto ®opMa KOHTPOIIs
/1 [IPOBEICHUS 3aHATUA JacoB MIPOBEACHUS
3aHATUI
2.2. [IpakTuueckas 6 Cnioco0OsI pacdeTra CKOPOCTH XUMHYECKOW PEaKIMH U | AyAUTOPUS
pabora W3MCHCHHMSA CKOPOCTH pPEaKIHMHU IIpH HU3MCHCHHUU
ycioBuil. Pacder yciioBHil CMEIIEHUS XUMHUYECKOIO
paBHOBECHS.

3. 4 yaca, | XumMHu4eckoe paBHOBecHe B pacTBOPax BoinoJsinenue
B TOM NMPaKTHYeCKUX
qyucje: 3aJaHui

3.1. Jlexknus 2 Iloustue KHCIIOT u OCHOBaHUIA. Crenens | Aynutopust

JUCCOLIUAIIUU. KoncraHTsl KHUCJIOTHOCTH u
OCHOBHOCTH M HX CBS3b CO CTEIIEHLIO IUCCOIMAIINH.
Ilonsatue  Oydepubix  pactBopoB.  KoHcranTta
pacTBOPUMOCTH MaJIOPACTBOPUMBIX 3JIEKTPOIUTOB.

3.2. [IpakTuueckas 2 PacueTsl, cBsi3aHHBIE C MPOTEKAHHUEM XUMHYECKHX | AyAUTOpHUS

pabota peaKkuuii B BOJHBIX pacTBOpPax.

4. 8 yacoB, | 3aKOHOMEPHOCTH NPOTEKAHUS OKHMCJIUTEIbHO- Brinmosinenune
B TOM | BOCCTAHOBHMTEJIbHBIX PeaKIuii NMPaKTHYeCKUX
qucie: 3aJaHui

4.1. Jlexknus 2 OkucnIUTeNId W BOCCTAHOBHUTENH, OKHUCJICHUE U |AyAUTOpUS

BOCCTAaHOBJICHUE. ITonsarue OKHCJIHUTEILHO-
BOCCTAHOBUTEIHHOT'O MOTEHIINAIA. DaKTOpHI,

BIIMAOIIME Ha OKHCIIUTEIILHO-BOCCTAHOBUTECIILHBIN
noreHuuan, ypaBHeHue HepHcra. Hampasienue
MMPOTCKAHUA OKHCJIINTCIBbHO-BOCCTAHOBUTCIIbHBIX
peaKuuii. DIEKTPOIU3.




Ne  |MecaUucno | Bpewms ®opma Kon-Bo Tewma 3ansaTHA Mecto ®opMa KOHTPOIIs

v/ POBEIACHUS 3aHATHS 4acoB MIPOBEJECHUS

3aHATUA

4.2. [IpakTuueckas 6 Hamucanne wu pacctaHoBKa KO3(PQPUIIMEHTOB B|AyaUTOpUS

pa60Ta OKHUCIIUTEIIPHO-BOCCTAHOBUTEIIbHBIX peaKkuuiIx.
Pacuer HampaBieHUs MNPOTEKAHUS OKHUCIUTEIbHO-
BOCCTAaHOBUTEIBHBIX peakuui. IIpaxTrueckoe
MPUMEHEHHUE TIpoliecca dIEKTPOIIH3a.

S. 8 yacos, | KommiekcHbie COeUHEeHHUS U peakuumn BobinoJsiHeHue
B TOM | KOMILIEKCOOOpa30BaHUA NMPaKTHYeCKUX
qucie: 3aJJaHUMN.

Hrorosas
KOHTPOJIbHAS
pabora

5.1. Jlexnms 2 [loHsiTHE  KOMIUIEKCHBIX  COCIWHEHUHW W UX | AyauTOpus

HoMeHKaTtypa. CrnocoObl ONMHUCAaHWS XUMHUYECKOU
CBSI3M B KOMIUJIEKCHBIX coenuHeHusx. O0pa3oBaHue U
YCTOMYHMBOCTh KOMIUIEKCHBIX COCAMHEHUM.

5.2. [IpakTnueckas 6 Pacuer paBHOBecHid ¢ ydacTHEM KOMIUIEKCHBIX | AyAUTOPHUS

pabora COEJIMHEHUH B BOJIHBIX PacTBOpax.
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5. YCJIOBUS PEAJIU3ALIAM ITPOTPAMMBI
(OPTAHM3ALIMOHHO-NIEJATOTMUYECKHUE)

5.1. MaTepuajibHO-TeXHUYECKHE YCJI0BHUS peaaTu3auuu NPOrpaMmMbl

HanMeHoOBaHUe But sansiruii Oob6opynoBanue, nporpaMMHoe
CIIeHMAIN3HPOBAHHBIX o0ecreyeHue
ayAUTOpPHii, KAOMHETOB,
Jladoparopuii
Aynuropust Jlexinn KomnsroTep,
MYJIbTUMEIUNHBIA TPOEKTOP,
9KpaH, MapKepHasi WiH
MEJIOBast I0CKa
AyauTtopus [Ipaktiaeckie | KommbioTep
SAHATHA MYJIbTUMEIUUHBIA IPOEKTOP,
DKpaH, MapKeEpHas Uiu
MEJIOBast TOCKa,
nabopaTopHoe 000py0BaHUE
mkosnbHOro KBanropuyma

5.2. YueOHO-MeTOAN4YeCKOe 00ecnevyeHne MporpaMmmabl
Jluteparypa:

1. Ky3spmenko H.E., Epemun B.B., IlonkoB B.A. Hauana xumun.
CoBpeMeHHBIN Kypc JUIsl NOCTYIAIINX B By3bl. — M.: Dk3ameH, 2005

2. Kyssmenko H.E., Epemun B.B. 2500 3a1a4 no XuMuu ¢ pei€HUsIMU 1151
MOCTYIAIOMIKX B By3bl. — M.: Dk3amen, 2007.

3. @®pumantia M. Xumus B aeiictBuu. — M.: Mup, 1998.

4. Epemun B.B. Teoperuueckas © MareMarhyeckass XUMHS IS
HIKOJbHUKOB. — M.: MITHMO, 2007.

5. Xumusi: DHIUKIONEAWS XUMHUYECKMX JJeMeHTOB, moa ped. A.H.
Cwmonenckoro, M.: JIpoda, 2000.

HuTepHeT-pecypcenl:

1. Ilopran ¢pyHnamentanbHOro Xxumuueckoro odpaszopanusi Poccun. Hayka.
O6pazoBanue. Texnomoruu. — http://www.chem.msu.ru.

2. Tlopran Bcepoccuiickoil — OMMMIIMAABI  IIKOJbHUKOB. XUMHA  —

https://vserosolimp.edsoo.ru/chemistry.
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Onucanue UTOrOBOr0 MEpPONPHUATHSA

HtoroBoe mepomnpusatrie MNPOBOIUTCS B (POpME HTOTOBOW KOHTPOJIBHOM
paboThl, KOTOpas BKIOYAET B ce€0s1 KOMIUIEKCHBIC 3a/1aHUs OJUMIIHAIHOTO YPOBHS
10 OCHOBHBIM pa3JiejaM, OCBOEHHbIM o0yuatonumucs. I1pu pemennn KOHTPOJIbHOM
paboThl ydaluMcsl BaXKHO HE TOJIBKO MPOJEMOHCTPUPOBAThH MOJTYyUYEHHbIE 3HAHUS,
HO U NPUOOpPETCHHBbIE Ha MPAKTUYECKUX 3aHATHUAX HaBBIKM pEIICHUs 3a]ad
IIOBBIIIEHHOM CJIOKHOCTH.

KOHKpeTHBI! TepeyeHsb 3aJaHui U UX KOJIMYECTBO OIIPENEISAETCA B MPOLIECCE

peanu3auny MporpaMmsl.
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