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1. HACIIOPT PABOYEM ITPOTPAMMBI YYEBHOT'O IPEJIMETA
EH.01 XUMHUSA

O6aacTh npuMeHeHuUsi padoyeii nporpamMmal

ITporpamma obmeobpasoBarensnoro yuebHoro npeamera EH.01 XuMns n npeanasnaueHa ajis H3yueHus
XHMHH B TPodeCCHOHAIbHBIX 00pa3oBaTtenbHbIx opranusamuax CIIO, peanusyrommx o6pa3oBaTeabHyO
NpOrpaMMy CPeAHEro obLIero 00pa3oBaHus B NPEeax OCBOCHUA OCHOBHOH NPOQECCHOHAILHOM
ob6pasosarensHoi nporpammsi CIIO (OITOII CIIO) Ha 6a3e ocHOBHOrO 0011ero 00pa3oBaHUA NPH MOATOTOBKE
KBaIMPUUMPOBAHHBIX pabounx no cnennanbnocTh 43.02.15 Mosapckoe n KonANTEPCKoE A€

MecTo y4ueGHOro nmpeaMeTa B CTPYKTYpe 0CHOBHOH npodeccHOHAIbHOH 00pa30BaTe/IbHOM
NpOrpamMMmel

YyebHblii npeaMeT « XUMHs» ABIIAETCSH yIeOHBIM MPEIMETOM [0 BHIOOPY U3 0043aTeIBHON IPEAMETHOM
obnacth «MaTeMaTH4eCKOro H ecTecTBeHHoRayuHoro muknay ®I'OC cpennero odwero obpaszoBanus. B
MpodeCCHOHANBLHBIX 00Pa30BaTEbHBIX OPraHH3aLMAX, PEATH3YIOLIHX 00Pa30BaTENbHYIO IPOrpaMMy CPEIHET:
obwiero o0paszoBanus B npeaenax ocsoenus OITIOIT CITO Ha 6a3e ocHOBHOrO 0011Er0 00pasoBanus, y4eOHbIH
npeaMeT « X uMuA» U3ydaeTcs B paszaese «JlononHutensHeie yaeduble npeamets» OIIOIT CIO na 6ase
OCHOBHOr0 001LI1Ero 00pa3oBaHus ¢ MOJIyYeHHEM cpeaHero oduero odopaszosanus (ITTNKPC, ITTICC3). ®I'OC
cpeanero obuero odpasoBaHus i H3y4aeTcd B 00HIe00pa3oBaTeIbHOM LHKIE Y4€OHOrO IUTaHa.

“e.IIH H 3aaa'H 1npeamMeTa — Tpeﬁonamm K pe3yJjbTaTaM 0CBOCHHSA NMpeaMerTa:

Conepxxanue nporpaMmel npeamera « OCHOBbI XMMHHM M OMOJIOTMH» HAIIPaBJICHO Ha NOCTHXKEHHE
CIEAYIOLHX Ye1eu:

* (oopMHPOBAHHE Y 00Y4aIOIHXCA YMEHHS OLICHHBATh 3HAYUMOCThL XHMHYECKHX 3HAHUH 1715
KaXXIOT0 4EJIOBEKA,

* opMHpOBaHUE Y 00YHAIOLIUXCSA LIENOCTHOTO MPEICTABICHHUA O MUPE H POJIM XHMUH B
CO3JaHHH COBPEMEHHOM €CTECTBEHHO-HAYYHOMH KApPTHHBI MHPA;, YMEHHA OOBACHATH OOBEKTHI U
MPOLIECChl OKPYKAIOIEH NEHCTBUTEILHOCTH: NPHPOHON, COLIMAJILHON, KYJIbTYPHOH,
TEXHUYECKOHN Cpelbl, — HUCHONb3Ysl IJIsl 3TOT0 XUMUYECKHE 3HAHNS,

* pa3sBUTHE Y O0YUYAOIMXCA YMEHHI Pa3IHYaTh (PaKThl H OLEHKH, CPABHHBATh OLICHOYHBIC
BBIBOJIbL, BUJICTh HX CBA3b C KPHTCPHAMH OLICHOK H CBA3b KPHTEPUEB C OMPECACIICHHOMN
CHCTEMOI LIeHHOCTeH, GOpMYyIUPOBaTH M OOOCHOBBIBATH COOCTBEHHYIO TIO3UIIMIO;

* npuoOpeTeHne 00yYalIIMMHUCS ONbITa pa3HOO0pa3HOi NEeATENbHOCTH, NO3HAHNA U
CaMOIMO3HAHMA, KIIIOYEBbIX HaBBIKOB, HMCIOLIHX YHUBEPCAIBHOEC 3HAUYCHUE JUIA PAa3IMYHbIX
BHOB AEATEIBHOCTH (HABBIKOB PEILCHHUA MPOOJEM, MPHHATHA PELICHHH, IOUCKA, aHAJIH3a U
06paboTku HH(OPMALIMH, KOMMYHHKAaTHBHBIX HAaBBIKOB, HABHIKOB H3MEPEHHIH,
COTPYAHHMYECTBA, O€30NIaCHOT0 0OpAILEHHA C BEHIECTBAMM B [TOBCETHEBHOM JKH3HH ).

Ocsoenue coaepxanus yaeonoro npeamera EH.01 «Xumus» odbecnieunBaet JOCTIKEHHUE CTYACHTAMH
CIENYIOLHX Pe3yabmamog:

* TUUROCMHBIX



—— 4yBCTBO FOPAOCTH H YBAKEHUS K HCTOPHU H JOCTIDKCHHAM OTCYECTBEHHON XMMHYECKOM HAYKH,
XHMHYECKH [PAMOTHOE ITOBECHKHE B PO(ECCHOHANBHOMN AEATENBHOCTH H B OBITY IIPH OOpALICHHH C
XMMHYECKMMH BELIECTBAMH, MaTepUaJiaMH ¥ NPOLIECCaMH,

—— FOTOBHOCTH K NPOXO/DKEHHIO 00Pa30BaHKA U MOBBIIICHHA KBATU(PUKALKH B H30paHHOH
MPO¢eCCHOHAIBHOM JEATEIBHOCTH H O0BEKTHBHOE OCO3HAHHE POJIM XHMHYCCKHX KOMIIETCHLMH B 3TOM;

—— YMEHHE UCIOb30BATh JOCTIKEHHS COBPEMEHHOH XMMHUYECKOH HAYKH ¥ HAYYHBIX TEXHOIOTHHA 115
TIOBBINIEHUS COOCTBEHHOIO HHTEIUIEKTYAIbHOI'O Pa3BUTHS B BLIOpaHHOH NPO(ECCHOHANBHON AEATENLHOCTH,

* MEMANPEOMEMHBIX:

—— HCMOJb30BAaHUE PA3IMYHBIX BUOOB MMO3HABATENBHON NEATENBHOCTH U OCHOBHBIX HHTEILIEKTYaJIbHbIX
orepanuii (IOCTAHOBKH 3aayd, (hOPMYIMPOBAHHS THIIOTE3, AHANM3A H CHHTE3a, CPaBHEHHSA, 0000ILEHH S,
CHCTEMATH3aLMH, BLISBIICHHS IPUUHHHO-CJIEACTBEHHBIX CBA3CH, MOMUCKa aHAOroB, (hopMynHpoBaHus
BHIBOJOB) [UTA PELICHHS MOCTABICHHOM 3a1a4H, IPUMEHCHHE OCHOBHBIX METOXOB MO3HAHMsA (HAOIIONEHHS,
HAYYHOr'0 IKCTIEPHMEHTA) [UIA M3YUCHHS PAIHUHBIX CTOPOH XHMHYECKHX 00BEKTOB H TIPOLIECCOB, C KOTOPBIMH
BO3HHKAET HEOOXOAMMOCTD CTAJIKUBATHCA B MpodeccHoHaNIbHOU cdepe;

—— UCTIOJIb30BAHNE PA3AMYHBIX HCTOYHHKOB 1S TIONYYEHHS XUMHYECKOH HH(OPMALIMH, YMEHHE OLICHUTH €€
JOCTOBEPHOCTD JUIS JOCTHIKEHHS XOPOLIMX pe3ybTaToB B NpodeccHoHanbHoi cdepe;,

* npeoMemmnbix:

—— ¢hOpMHPOBAHHOCTH MPEACTABICHUH 0 MECTE XUMUM B COBPEMEHHOH HayYHOHN KapTUHE MHPA;, MOHUMaHHUE
POJIM XMMUH B (GOPMHUPOBAHHHU KPYro30pa v (PyHKLIMOHAIbHOH IPAMOTHOCTH Y€JIOBEKA I PELICHHS
MPaKTUYECKHX 3384,

—— BJIAZICHUEC OCHOBOMNOJIAralOIMMH XUMHYECKHUMH TIOHATHAMH, TCOPHAMH, 3aKOHAMH H 3aKOHOMEPHOCTAMH,
YBEPEHHOE NOJIb30BAHHE XHMHYECKOH TEPMHHOJIOTHEH H CHMBOJIMKOH;

—— BJIAACHHEC OCHOBHbIMH MCTOAAaMH HAYYHOI'O NO3HAHUSA, HCITIOJIB3YCMBIMH B XHMHUH Ha6J'IIO,ZICHHCM,
OMMHCaHUEM, U3IMCPEHHUEM, IKCIICPHMCHTOM, YMCHHC 06pa6aTI>IBaTb, OO BACHATH PE3yJIbTAThI HPOBCACHHBIX
OIIBITOB U ACJATH BbIBOJAbI, TOTOBHOCTb H CNOCOOHOCTD NPUMCHATH MCTO/bI ITO3HAHHS ITPH pEIICHHUH
MPaKTUYCCKHUX 3a0a4;

—— c(OPMHUPOBAHHOCTh YMEHHS JAaBaTh KOJIUYECTBEHHBIE OLIEHKU U MTPOM3BOUTE PACUEThl TI0 XUMHYECKUM
(dopMyiaaM H ypaBHEHHSIM, ONUCHIBATh Pa3InYHblEe XMMHYECKNE O0BEKTHI M 3aKOHBI,

—— BJIAICHHUC MMpPpaBUJIAMH TCXHHKH 0e30macHOCTH IMpH MPOBECACHUH TIPAKTHYCCKHX pa60T;

—— copMHPOBAHHOCTH COOCTBEHHOH NMO3ULIMH 110 OTHOWICHHIO K XHMHYECKO# MH(OpMaLK, NOay4aeMoii 1
Pa3HbIX HCTOYHUKOB.

B pesyabTarte ocBoeHMs: y4eOHOro npeamera o0y4arolMHcs JOKEH UCNONb30BaTh MPHOOPETEHHbIE 3HAHKA |
YMEHHUS B MPAKTHYECKOH ACATCABHOCTH U MOBCEAHEBHOMH YH3HH [UTS:

*  00BACHEHHSA ABJICHHH, TPOHUCXOAIIIHNX B IPRPOAE, OBITY H Ha IPOH3BOACTBE C TOUKM 3PCHHI XHMHH,

*  ONpeAe/ICHH BO3MOXXHOCTH IIPOTEKAHUA XMMHUYECKUX NPEBPALLECHUR B Pa3IMUHBIX YCIOBUAX H OLICHK
UX TIOCJICACTBHH,

¢ IJKOJOIr'M4€CKH rpaMOTHOIO NnOBEACHHUS B Opr)Ka}omeﬁ cpenc,

*  OLEHKH BIHAHASA XHMHYECKOrO 3arpsA3HEHHA OKPYXaloleH cpeibl Ha OPraHKW3M YENIOBEKa W JPyrue
JKHBBIC OPraHH3MBI;

* Oe3onacHOro oOpalleHHs C TOPIOYHMH U TOKCHYHBIMU BELIECTBAMH M J1a00PaTOPHBIM 000PYAOBAHHE]

*  KPHUTHYECKOH OLIEHKH IOCTOBEPHOCTH HH(OPMALMH, TIOCTYTIAIOMIEH U3 Pa3HBIX HCTOUYHHKOB.



«  PexoMeHIyeMOE KOJIHIECTBO 4ACOB HA OCBOCHHE MPOrPaMMbl yeOHOro npeamera:
MaKCHMaJIbHO#H y4eOHOi Harpy3ku obyuyatomerocs 144 yacos;

06s13aTeIbHOM ayMTOPHO# y4eOHO# Harpy3ku oby4aomerocs 144 yacos.



1.OBIIASI XAPAKTEPUCTHKA ITPOT'PAMMUBbI YUYEBHON JACIHHUILIAHDI
XuUMHSA

1.1. O6sacTb NPpUMEHEHHN NPOTPAMMbI

Pabouas nporpamma y4eOHOH IUCLMIUIMHBL ABJIAETCA 4YaCTBIO OCHOBHOM
npodeccoHanbHON  06pa3oBaTeNbHOM  MPOrPaMMbl B COOTBETCTBUM €
DeepalbHbiM  TOCYAapCTBEHHBIM  00pa3oBaTeIbHBIM  CTAHJAPTOM IO
cnernansHocTH 43.02.15 TToBapckoe M KOHIUTEPCKOE AELIIO.

1.2. Mecro AHCHMILUIMHBI B CTPYKType OCHOBHOH mnpodeccHOHAIbHOI
o0pa3oBaTe/ibHOI NPOrpamMMBbi:
JUCLIMIUIMHA MAaTEMATHYECKOr0 U 00IIEro €CTECTBEHHOHAYYHOI0 1K1

1.3. Iesn u 3a1a9¥ INCOAILTHALI — TPEOOBaAHNA K Pe3y/ibTATAM OCBOCHHS
AMCUHNJIHHBI:

B pe3yabTare OCBOCHHS IUCLHMILIUHBI 00Y4atOLIUICS JOJDKEH

YMeTh:

- MPUMEHSATh OCHOBHBIEC 3aKOHBI XHMHH I PEHICHUA 3a7a4 B 00xacTu
npodecCUOHATIBHOM 1EATENILHOCTH;

- HKCHIOJIb30BaTh CBOMCTBA OpPraHMYEeCKUMX BEIIECTB, AUCIEPCHBIX U
KOJUTOHMAHBIX CHCTEM JUIi ONTHMH3ALMH TEXHOJIOIHYECKOro MpOoLEcca;

- OMUCHIBATh YPABHCHHAMU XUMHHYECKHMX peaKiuil MpOLECCHI, JiekKalye B
OCHOBE MPOU3BOACTBA ITPOIOBOJIbCTBEHHBIX NMPOAYKTOB;

- POBOJAMTH PACUYETHI 0 XUMUYECKUM (OpMYJiaM U YPABHEHUIM PEaKIIH,

- HCIIOJIb30BAaTh J1A00PATOPHYIO NOCYAY U 000pYAOBAHHUE;

- BbIOMpaTh METOJ M XO0JI XMMHYECKOr0 aHaiu3a, NoaA0uparb peakTUBbI U
armaparypy.,

- MNPOBOJWTH KAYECTBCHHBIE PEAKIMU HA HEOPraHWYECKHE BEIIECTBA H
HOHBI, OT/IEJIbHBIE KJIACChl OPraHUYECKUX COCIUHEHUIA,

- BBINOJIHATH KOJIMHMECTBEHHBIE PAcYEThi COCTABA BEILECTBA M0 PE3yJIbTATAM
H3MEPEHHI,

- cobmoaaths npaBwia TEXHUKH O€30MACHOCTH IPH padoTe B XMMHYECKOM
naboparopuu.
B pe3yJsibrare OCBOCHHUS JUCIMILUIMHBI 00YYaIOIMIACS T0KEH

3HATD:

- OCHOBHBIE TOHSATHA Y 3aKOHBl XUMHH;

- TEOPETUYECCKHUE OCHOBBI OpPraHWYECKOW, (U3MYECKOH, KOJUIOMIHO
XHUMHY;

- MIOHATUE XUMHUUYECCKOH KUHECTUKH W KaTalIn3a,

-  KIacCUUKAIMI0 XUMHUYECKMX peakuMii W 3aKOHOMEPHOCTH UX
MPOTEKAHMUS,

- oOparumble # HeoOpaTHMbie XHMHYECKHE PEaKUMH, XUMHYECKOE
PAaBHOBECHE, CMEHICHHE XMMHYECKON0 paBHOBECHS I0J4 JEHCTBHEM
PasINYHbIX (AKTOPOB;



- OKHMCJIUTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIAU, PEAKLIMK MOHHOIO OOMEHa;

- THAPOJM3 COJIeH, AUCCOLMALMIO 3JIEKTPOJIMTOB B BOJHBIX PAacTBOpPAX,
MOHATHE O CHJIBHBIX M CIA0BIX JJIEKTPOJIMTAX;

- Teru10BO# 3P PEeKT XUMHYECKHX PeaKLiiii, TEpPMOXHMHYECKHE YPABHEHUS,

- XapaKTEPUCTHKH PA3IUYHBIX KJACCOB OPraHHYECKHUX BELIECTB, BXOAAIINX
B COCTaB ChIpbS U FOTOBOM MHUIUEBOM MPOIYKLIMU,

- CBOMCTBA pPAcCTBOPOB M KOJUIOHMJHBIX CHCTEM BBICOKOMOJIEKY/ISPHBIX
COCJIUHEHHIA;

- IACTIICPCHBIE H KOJTOWIHBIEC CUCTEMBI ITUIIEBLIX IPOAYKTOB;

- pOJb M XapaKTEPUCTHUKU NOBEPXHOCTHBIX SABJIEHWI B NPUPOJHBIX M
TEXHOJOTMYECKHX IIPOLIECCaX;

- OCHOBbI aHAJTUTUYECKON XUMUU;

- OCHOBHBI€ METOJBI KIACCHYECKOro KOJWYECTBEHHOT0O M ()M3UKO-
XUMHUYECKOr0 aHAJIN3a,;

- Ha3HauYeHHUE U MIPaBHJIa UCIIOJIb30BaHUsA J1a00paTOpHOro 000pyIOBaHUs U
anraparypsi;

- METOIb ¥ TEXHUKY BBITNIOJTHEHUSA XMMIUYECKHX aHAIU30B;

- npyueMbl 6e30nacHoi paboThI B XHMHYECKO# J1abopaTopui.

1.4. KoiH4ecTBO 4aCOB HA OCBOCHHE MPOrPaMMbI AHCIHHNIHHDI!

MaKCHMaJIbHO# yueOHo#i Harpy3ku oby4atonierocs -144 yaca,
o0s3aTenbHOM ayAUTOPHON yueOHOH Harpy3ku oOy4yatomerocs- 144 yacos.



2. CTPYKTYPA V COJIEPAKAHHME YYEBHOM JUCIMILTAHBI

2.1. O6beM yueOHO#H AHCHHILIMHBI H BHbI y4eOHoii paboTbI

Buja yue6noii padorni O6bem qacoB

MakcuMaibHan yueOHas Harpy3ka (Bcero) 144
O6s3aTeibHAA AYAUTOPHASE Y4eOHAA HATPY3Ka (BCero) 144
B TOM YHCIJIE:

NIEKLIHH 68(38+30)

NpaKTHIECKUE 3aHATUS 76(40+36)

B TOM YHCJIE€ KOHTPOJIbHbIC pabOThi 4
IIpomexcymounas ammecmayus 8 popme 3K3ameHa 4




Tema 2.3.
XuMHYecKkan KHHETHKA H KaTAJIu3,
XHMHYECKOe pABHOBECHE.

Coaepxanue yuefHoro marepuana

1. | CxopocTb xHMHYECKHX peakiuii. PakTopsl, BAUAIOLINE Ha CKOPOCTb peakiuH. IIpasuwio
Banur-T'odda.

2. | Karanus u katanusaropsl Xumuueckoe pasaosecue. [puauun Jle-Iarense.

JlaGopaTopHas pafora
1. Onpenenexne 38BHCHMOCTH CKOPOCTH PeaKuMii OT TEMIEPATYPbl H KOHLIEHTPaLMH
PearupyroLnHxX BeLLecTB.
Onpenenexue 3aBUCHMOCTH CKOPOCTH peakiuit OT GaKTopoB.
2.Pewenye 3anay Ha CKOPOCTb XHMHYECKUX PEaKLHit.
3.Pemenye 3ana4 Ha XUMHUECKOE PABHOBECHE.

Tema 2.4
XumHYecKHe peaKLHH

Coaepxanne yuebnoro Marepuana

1. | Knaccndpuxauus XuMHHeCKUX peakuuit.

2. | Peaknuu HoHHOTrO 0O6MeEHa.

3. | OKHCIHTENbHO-BOCCTAHOBUTEIbHEIE PeaKuHH,

4. | T'upponaus cojiet.

MNpaxTuveckan pabora
1. Pelnexue ypaBHeHHIT OKHCIHTENLHO-BOCCTAHOBUTENBHBIX peaKLuii
METOROM 3JIeKTPOHHOrO GanaHca.
H3yuenne cnocoGoB peiueHus ypaBHeHHI OKHCIHTE/IbHO-BOCCTAHOBUTEbHBIX PEaKiys.
2. Pemexne ypaBHeHHi1 peakuuit HOHHOro obmeHay.
BoinonHeHHne 3anaHNi N0 pelieHUIO YpaBHeHH  peakLinit voHHOro obmeHa.
3.I'unpomus coneil.
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4 KonrponbHas pabora

Tema 2.5,
CsolicTBa pacTBOpOB

Coaepxanne yuebHoro marepuana

1. | OOmas xapakrepucriika pacTsopoB. CriocoObl BbIpakeHUA KOHLEHTPALMH

Caoiicrea pa3basiiennbix pactBopoB. Juddysus. 3axon Bant-I'odda.

2,
3. | Teopus 3nekTpONIMTHYECKOH AMCCOLMALIHY.
4,

Bydepabie pactBopsi. Criocobsl onpenenenus pH.
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JlaGopaTopnan paGora
1. Onpenenenve pH pasnnuHbIX pacTBOPOBY.
Onpenenennie pH npencrassieHHsIX pacTBOPax

IpakTiyeckan paGora

1. Pewenue 3amay: Pacuérnl KOHLUEHTpaLMH paCTBOPOB, OCMOTHYECKOTO JaBJIEHH,
TeMIepaTypbl KUTIEHHSY.

Pazaen 3.
Koaaonanas xumns.,

Tema 3.1.
«3HaueHHe KOLIOHAHOH XHMHH.
JucnepcHbie CHCTEMbI

Conepxanne y4ebHoro marepuana

Tema 3.2,
Ko/L101aHb1e pacTBopbi.

Tema 3.3.
«'pyboancnepcrbie CHCTEMBD)

2, TTopoumky, cycneH3ns, nacTbl: CTPOEHUE, METOABI NOJTYHEHHS.

1. 3Ha4eHre KOUIOMAHOH XuMuH. JIHCnepcHBIe CUCTEMBE, HX XapaKTEPHCTHKE U 2
knaccudukaus. HenonssosanHte B TEXHONOTHH TPOAYKUHH OOLECTBEHHOrO HTaHHs!
2. Xapaxrepucrika npotecca ancopouun AncopOums ra3soB 1 pacTBOPEHHbIX BELIECTB
TBépAbIMYU ancopOenTamu. [IpumeneHHe aacopOLHH B TEXHOJOTHYECKHX APOLIECCax.
Cogepxanue yuebHoro marepuaia
1. Konnonnsele pacTeopbl, XapakTepucTHKa, METOIL! NOay4eHHs. 30,1, HX cBOicTBa 2
JlaGopaTopubie paGoTni
1. TlomydeHne KONMOWUOHBIX PacTBOPOB. M3yueHne cnocoboB mojyueHus KOJUIOHWIHbIX
pacTeopoB
2. HccnenoBanne CTPOSHHS MUUEIT U CBOHCTB KOJIOHIHBIX PACTBOPOBY.
Hsyuenne cTpoenns MHLELI H CBOJICTB KONJIOMAHBIX PACTBOPOB.
IIpakTHyeckas paGora
«CocraneHue GopMya u cxem crpoenns Mulewn. Hiyuenne
cocTasyieHust GOPMYJI U CXeM MHLIENL.
Conepxanue yuebHOro MaTep1aia
1. OMynbcun, HX cTpoenue, kiaccudukaums. Cnocobel nosyyernus. [lensl. 2
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3. A3p030JH, AbIMBL, TYMaHbl 3arpA3HEHHE OKPYKaIOLIEH Cpebl a3pO30NIAMY, AbIMaMH,
TyMaHaMH,

JlaGopaTopHas paGora
1. Homyuenune 3MyabCHH H TiEH, BbIABIEHHE POJIH CTAOHIN32TOPOB.
H3yuenne criocoboB NosyueH st IMYIBLCHH H NIEH H BbIABIECHHE POJH CTaOMIN3aTOPOB.

Paszaen 4.
«DHIHKO-XHMHYECKHE H3IMEHEHHS
BaxHeH UIHX OpraHHYecKHX BemecTs
BXOASAIIHX B COCTAB MHILEBLIX
NPOAYKTOB»

Tema 4.1
«Kupsl, Genixu 1 yraesoabl, Hx
H3IMeHEHHA B npoLeccax
TexHoJI0rHyeckoii 06paboTku
NHINEBbIX NPOAYKTOB»

Coaepxanne yuefHOro MaTepHana

Tema 4.2.
«Ha6yxanwne u pacTBopeHue
NOJIHMEPOB»

L. MHEKpO- H MBKPO3JIEMEHTbI BXOISILIKE B COCTAB MPOIYKTOB. 2
2. Besky, UX CTPOCHHE, H3IMEHEHHS B POLECCaX TeXHOoruueckoil ofpaborku
3. JKupel, X cTpoeH#e, XHMHYECKHE POLIECChl MPOMCXOAAIIME TIPH TepMuiecKoit oOpaboTku.
4, YrneBoasl, HX CTpoeHHe, cBojicTea. Kapamenuzauus.
JlaGopaTropnan pabora
1. KauecrsenHas peakuus Ha 6enok. Onpenenenne Hanuuus Geska B MPOAYKTE PH MOMOLLH
Ka4eCTBEHHON peakLuH.
2. KauecrsenHas peakius Ha yraesoasl. OnpeneneHne HaAMU4HA YriieBOAOB B NPOXYKTaxX
MUTaHKUA ¢ MOMOLIBIO KaYeCTBEHHOMR PEaKIHH.
IIpaxTh4eckasn pabora
1. XumuueckHit cocTaB mUIIEBbIX NPOAYKTOB.
Onpenesesne XHMUYECKOr0 COCTaBa NMPEICTaBIEeHHbIX MPOIYKTOB.
Conepxanne y1e6HOro MaTepuana
1. XapaxrepHcTiKa npoueccoB HalyxaHua u pacTBOpeHHs noaumepos, CTyaHH, ux 2

XapaKTEPHCTHKR, CUHEPE3UC CTYAHEIl.

JlaGopaTropnan paGora
1. Tlpoueccst HabyxaHus U CTyAHEOOpa3OBaHHE KpaXMaa, JKeJIaTHHA.
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H3yueHue npoueccos HabyxaHust 1 CTyIHeoOpa3oBaHKe Kpaxmaa, XenaTHHa

Konrpoabhasn pa6ora

Pa3aen 5.
AHAJINTHYECKAR XHMHSA

Tema 5.1. Conepxanue yueGHOro MaTepnaJa

KauecTBennblii aHanH3 1 TlepBas aHanUTHYECKas FPYIia KATHOHOB, HX XaPAKTEPUCTHKA.
Bropas ananutiueckas rpynna karuosor. IIpousseneHue pacTBOPHMOCTH, YCIIOBHS
00pasoBaHHs OCAIKOB.

2 Bropas aHanuTHueckas rpynna katuoHos. [IponsseneHne pacTBOPUMOCTH. Y CIOBHS
00pa3oBaHuA OCAIKOB.

3 | Tperbs ananuTHueckas rpynmna KATHOHOB, UX XapaKTepUCTHKA. XapaKTepPHCTHKA YETBEPTOM
8HAJUTHYECKON MPYNTNbI KATHOHOB.

4 | Knaccuuxauus aHHOHOB, 3HaYEHHE aHHOHOB B OCY IHECTBIEHHH XHMHKO-
TEXHOAOTHYECKOro KOHTPOA. HacrHble peakuidi aHHOHOB. AHAJIH3 CYXOii Cou.

JlaGoparophan paGora

1. AHanTH3 cMecH KaTHOHOB nepeoii rpynnsl. [lpoBenerHe aHanu3a CMeCH KATHOHOB | TPy b

2. TlpoBeneHue 4aCTHbIX peakiyii KATHOHOB BTOPOH, TPETbel 1 4eTBEPTON AHAIHTHIECKHX
rpynn. [IpoBeaeHue YaCTHBIX peakiuii KATHOHOB BTOPOH, TpeTbei H YeTBEPTOH
AHATMTHYECKUX TPy

3. IIpoBenenue yacTHBIX peakiuii aHMOHOB 1, 2, 3 rpynmet. TIpoBeneHHe YaCTHBIX PeaKyii
aHHOHOB 1, 2, 3 rpynnbt

4. Ananu3 cMecH KaTHOHOB 4eTBepTOil ananuTuueckoi rpynmnsl. [Iposenenne aHaIH3a KATHOHOB
YETBEPTON aHATUTHUECKON IPYIIIILI.

IIpakTHueckas pabora

1. Petuense 3a1a4 Ha MPABKIO PaCTBOPUMOCTH». PereHue 3ana4 Ha MpaBHiIO PACTBOPHMOCTH.

2. CocraBneHue ypaBHEHH OKUCIHTEILHO-BOCCTAHOBUTENbHLIX peakuuit. CocTasnenue U
pelleHue YpaBHEHUI OKMCITHTEIbHO-BOCCTAHOBUTENBLHBIX peakunid

Tema 5.2. Conepxanne yuedHoro matepuaia

KonuuecTBeHHbIH aHATH), 1. | Meroan! konuuecTseHHoro aHanusa. I pasumerprueckuil (BecoBOIT) MeTOs aHanN3a




Turpumerpuueckuit (06beMubiii) MeToa aHanmu3a. CnocoObl BbIpaXkeHs KOHLEHTPALMHK
pacTeopoB

MeTobl OKHCIIEHHS — BOCCTAHOBJIEHHS, MX CYLHIHOCTb. JKBHUBAIEHTbI OKUCTHTENEH H
Boccranosureneii. [lepmanranaromerpus. Homomerpus.

Mertonb! ocaxxaeHus . Aprenromerpus . Teopus HHAMKaTOPOB.

JlaGopaTopnas paGora 4

1.ITpuroTosneHue pabouero pacTeopa nepMaHraHara Kajaus U yCTAHOBIEHHE HOPMaNbHOM

KOHLIEHTPaLMH U THTpa MO L1aBe/eBOi KUCIOTE.

2.IIpuroToBneHHe CTAHAAPTHOrO PACTBOPA IIABENEBOI KHCIOThIL.

IlpaxTyeckan pa6ora 4
1. BbInonHeHue pacueToB B 00beMHOM aHasH3e,

IK3amen 4

BCET'O 144
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3. YCJIOBUS PEAJIMBAIIAA ITPOT'PAMMBI INCITUITJINHBI

3.1. TpeOoBauus K MHHHMAJIBHOMY  MATEPHAILHO-TEXHHYECKOMY
obecneuenunio
Peamsanmg mnporpamMMmbl  JUCHMIUIMHBLI  TpeOyeT HajM4YMA M XWMHYECKOH
nabopaTopum.

Obopyoosanue nabopamopuu u paboyux mecm:
-crieIMabHasg MeOenb. yUCHMYECKHE, J1abopaTtopHbie W AEMOHCTPAMOHHLIE
CTOJBI, HIKadbl 11 pa3zMelieHrs 000py0BaHMsA, BBITSDKHBIE IIKA(bI.
- XMMHYECKas 1oCcya
Cpeocmea ob6yyenua:
-XHMHYECKH H TEXHHYECKHE PCAKTHBBI, BEHICCTBA.
JAMNO3UTHBbI, KHHO(WILMBI
Haensaownwvie nocobus:
-Ta0IHIIBI, MOJETH XHMHYECKHX [IPOU3BOICTB, MOJEIH aTOMOB M MOJIEKYJL.
Texnuueckue cpedcmea ooyueHus:
- MYJIbTHMEAMIMHBIA MPOEKTOP, HOYTOYK, 3KpaH, BUACO(GHIBMBI, 3JEKTPOHHBIC
yueOHbIE U3JaHUS.

CocTaB xumMH4eckoi 1abopaTopuu:
Hcrounnk nutanus 220/24B 6A (peryiupyeMsiii)
bansg koMOuHupoBaHHas JaboparopHas bKJI
Jlocka 1Jig CyIIKH IoCy Ibi
[LITaTuB 1eMOHCTPALIMOHHBI XUMHUYECKHIA
Onekrporumtka 800 Bt
KonbGonarpesareb
CTONuK NoAbeMHBIIA
Becnl anekrponnsie ¢ USB-nepexoaHukom
Juctuasrop 154
KoMiuiekT epineil U1 MBIThbS XUMHYECKOM IOCY JTbI
MarnautHas memanka
KomnbroTepHbIi H3MepUTENbHBIH 010K
[Tpubops! oOmero HazHavyeHus. Jlarunky (Mconb3yoTes ¢ KoMIbioTepHbIM
HU3MEPHUTENbHBIM 0JI0KOM)
Haruuk Temneparypst 0 - 100°C
Jaruuk remneparypsi 0 - 1000°C
Hatuuk pH
JlaT4uk 31€KTPONMPOBOIHOCTH
Jaruuk oO0bema raza
JlaTYMKH ONITHYECKOM TUIOTHOCTH
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Komnekiyu

Komneknus "AmoMuHmit"

Komnekuus "BonokHa"

Komnekius "KameHHbIH yroip»

Komrexmus "Mertamnst”

Kosnekius "MuHepalisl 4 rOpHbIE TOPOB"
Komnekuus "MunepanbHbie y100peHus”
Koymekima "Hedts 1 nponyxTs ee nepepaboTky’
Komneximsa "[Inactmacent”

Kosnekims "Crekno u w3aenus u3 crexna”
Komnekuus "Tomnuso"

Komnexuus "UyryH u crans”

Konnekuus "llIkana teepaocru”

Mopaenn 1eMOHCTpalMOHHbIE

MOJIeKY

KoMIiiektT Moaenei KpuCTAITHYECKUX PEeIIeTOK
JleMoHCTpalMOHHbIH HAGOp I COCTaBICHU OOBEMHBIX MOAEIEH

HarypasisHbie 351eMeHTs! Ta0muip Meneneesa

[TpuGophi AEMOHCTPALIMOHHBIE

[Tpu6op 15 OTBITOB MO XUMHUH € INEKTpUIECKUM ToKoM 11X
Kononka aacopouuonnas KA /|

[Tpubop a5 nonyveHus ra3oB AEMOHCTPALIMOHHbIN

[Ipubop A onpesiesicHUs COCTaBa BO3yXa

ITpuGop A1 OKKCICHUS CIIUPTA HAJ MEIHBIM KaTaTH3aTOPOM
KoMriuiekT ko010 1eMOHCTPAlMOHHBIM

Komruiext uzaenuii u3 kepamuxy, papdopa u dasHca
KOMIUIEKT 1715t TEPErOHKM JAEMOHCTPALMOHHBIHA

KoMIuiekT nocyasl 1 NpUHALIEKHOCTEH 1A ITPOBEACHUA
SKCIEPUMEHTOB C KOMIIbIOTEPHOM M3MEPUTEILHOM CUCTEMOI
[Toncraska noji cyxoe roproiee

Yaia kpucTaau3aloHHas

3aKHUM BUHTOBOI1

3axum npoObupouHslii 311

3axuM Npy>KMHHbIH

Jloxka 1151 CKUraHus BEUIECTB

[ Ipubops! 1aboparopubie

Becs! ¢ pasHoBecaMH J1a0.

[IpuGop s nony4veHus ra3os 1abopaToOpHbIit
ITanouka creknsHHas (nad)

ITpo6upka I1X-14 1000

[IratuB nnst npoOUpPOK
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broperka 25 M

Kon6a mepuas 100 mu

Konb6a konuueckas 100 mn

Crakanuuk xumudeckuit 100 mu

TlpoGka pe3uHoBas oA NpOOHPKHU

TpyOxa crexnsHHasg 5 mu (0,5 xr)

[TpuGop AJs NONyYESHHS ralOHI0AIKaHOB J1a00paTOPHbIiA
Jlotok ¢ naboparopHOi MOCY0H ¥ NPHHAIEKHOCTIMH
[Tunerka 10 mn

[ITatuB naboparopHslii xumMudeckui [LUIX

HaGop 6aHok 15 mu. nal. /Ui TBEpABIX BEIIECTB

Ha6op cxisrok 30 M. s1a0. [uid pacTB. p€akKTHBOB
KOMIUIEKT 3THKETOK Ul XMMHUYECKOH MOCY bl

XUMUYECKUE PEAKTUBBI

Cyxoe roprouee

HaGop Ne 1 B "Kucnorst"

Ha6op Ne 1 C "Kucnorst"

Ha6op Ne 3 BC "llenoun”

Ha6op Ne 5 C "Opranudueckue Belecrsa

Ha6op Ne 6 C "Opranuueckue Bemecraa'

Ha6op Ne 7 C "MunepaibHbie y100peHus"

Ha6op Ne 8 C "Honutsr"

Ha6op Ne 9 BC "OO6pa3iipl HEOpraHM4eCKUX COeAMHEHMIA"
HaGop Ne 11 C "Conm aJiss IéeMOHCTpaLUX ONbITOB"
Ha6op Ne 12 BC "Heopranuueckue BenecTra”
Ha6op Ne 13 BC "T'anorenmast"

Ha6op Ne 14 BC "Cyasdarsi, cyasdursr”

HaGop Ne 16 BC "Merasuibl,okcuant"

HaGop Ne 17 C "Hurpartsl" 6osbmoit

Hab6op Ne 18 C "Coenunenus xpoma"

HaGop Ne 19 BC "Coeaunenus maprasia”

Ha6op Ne 20 BC "Kucnorsr"

Ha6op Ne 21 BC "Heopranuueckue BemecTna"
Ha6op Ne 22 BC "Uuaukaropsr”

Hab6op Ne 25 "Jlns npoBeAeHHS TEpMHYECKHX padoT"
Habop pacxoausix Marepuaion
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3.2. UudopMannonnoe odecniereHne 00y1eHus
Ilepeyenb peKoMeHAyeMbiX y4deOmbix Hu3ianmii, MHTepHer-pecypcos,
JMOMOJHHTEIbHOH JIMTEPATYPbI

OcrogHvie UCIMOYHUKHY.

1.

IiBeTKoB, JLA.

Oprauudeckas xumus: ydeOHuk mia ydamuxes 10-11 kn. o6meobpasosar.
yue6. 3apenenuii / JLA. Llperko. — M.: I'ymanurap. m3n. nenrp BJIAJIOC,
2015. - 271 c.: un. ['pudp MunoGpHaykm.

I'a6puensin, O.C., JIbicoBa, I'.T'.

Xumus 11 xa. obueoOpasosar. yued. 3aBegenuii / O.C. I'aGpuensn, .1
JIvicoBa. — M.: Jlpoda, 2015. — 368 c.: wi. I'pud MunoOpHayKu.
@u3HdecKkan ¥ KOIOWIHAA XUMHS B OOIECTBCHHOM ITUTaHHU: Y4yeOHOE
nocobue / C.B. I'opoynnoBa, D.A. Mymnosposa, E.C. Opobeiiko. — M.:
Anspa — M; UHOPA — M, 2014. — 270 c.: wn. I'pud MunoOpHayku.

ﬂ OROJIHUMENIbHBIE UCMOYHUKU.

I

3asropommss [.B. Jlumaktudeckue wmarepuansl no xumun / I'.B.
3asropoanss. — Caparos.: OOO H3n. nenrp «Hayka», 2009. — 79 c.

Buslopckuii B.5I. Bonpocsl, ynpaxkHeHHsT W 3aja4d 10 OpPraHu4ecKoin
xuMHH. — M.: I'ymanurtapusiii m3a. nentp BJIAJZ1IOC, 2009. — 688 c.: ui.
KyssMmenko H.E. 2500 3aga4 1mo XuMuu ¢ peIICHUMH JUIS IOCTYHAIOIMIMX B
BY3bL. — M.: OO0 «M3aarensckuii oM OHUKC 21 Bek», 2008. — 640 c.: wi
Myumikam60oB H.H. ®u3nueckas u kommongHas xumus. — M.: I'eotap — Men.,
2008. — 270 c.

Ckypuxud U.M. Bce o mume ¢ TOYKH 3peHUs XuMuka. — M. Bsicuias
mikoua, 1991. — 129 c.: mi.

Cymm B.J1. OcHoBBI KoJutonaHOM xumuK. YuyebHoe nocobue / b.J[. Cymm. —
M.: Axanemus, 2008. — 240 c.

Bacunbes B.I1. Ananmurnueckas xumus. B 2 ku. Kn.2: Ousuko-xumMuueckue
METO/1bI aHaIM3a: y4ueO. Ui CTyA. By30B, O0Y4arOmMXcs 0 XUMHUKO-TEXHOJL.
coeil. / B.I1. Bacunbes. — 5-e m34., crepeorun. — M.: Jlpoda, 2008. — 383 c.:
WL

. Bacwibes B.I1. Ananurnueckas xumus. B 2 xu. Ku. 1: Turpumerpudeckuii u

rpaBUMETPUUECKUI METOBI aHaM3a: yueO. I1s CTya. BY30B, 00YyHaAOMINXCS
1o xumuko-texHona. crer. / B.I1. BacunbeB. — 5-e u3n., crepeorun. — M.:
Hpoda, 2008. — 366 c.: m.

Bacunbes B.IL. Ananutuueckas xumust. COOpHUK BONIPOCOB, YIIPAKHEHUI U
3aaa4: nocobue g By3oB / B.I1. Bacunwes, JI.A. Kouepruna, T.J1. Opnosa;
nmox pea. B.II. BacunbeBa. — 3 — e m3a., crepeorurr. — M.: JIpoga, 2008. —
318 c.: un.
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OnekmponHvle Y4eOHUKuU:

1. BupryansHas imkona. Ypoku xumud 10-11 xmaccer. OOO «Kupwin u
Medonauii», 2008.

2. OOpasoBatenibHas Kojulekuusa. Xumus oOmas 4 Heopranwueckas 10-11
xiaccel. Jlaboparopus cucrem myibtumeaua Map I'TY, 2008.

3. 1C. OGpa3zoBarenbHas Kojuiekuua. Opranyeckas Xumus.

4, 1C. O6pa3zoBarenbpHas koutekima. Camoyuurens: xuMusa 1 Beex — XX
AxieounnH A K. Peruenue 3amaq, 2008.

Humepnem — pecypcel:

http /cnit. ssau. ru /

www. abiturient. sgu. ru

http://ru.wikipedia.org/wiki/Xumus
http://www.xumuk.ru/encyklopedia/2/4995.html

http://www.himhelp.ru/
http://www.google.com/images?hl=ru&client=opera&rls=ru&q=%D1%85%D0%
B8%D0%BC%D0%B8%D 1%8F &um=1&ie=UTF-
8&source=univ&ei=SapBTdC7CoOEOtL CpdMB&sa=X&oi=image result group
&ct=title&resnum=8&ved=0CEwQsAQwBw

http://alhimikov.net/
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4. KOHTPOJIb 1 OIEHKA PE3YJIbTATOB OCBOEHHS

JUCHUAILINHBI

KouTpojib ¥ OLEHKA DE3Y/IbTAaroB

OCBOCHHUS  Yy41eOHOM

JAACHHUTUTHHBI

OCYIICCTBIACTCA MNpEnoAaBarcjieM B NPOHECCEC NPOBCIACHHA IIPAKT HYCCKHX
3aHATHH, TECT HPOBaHHA, & TAKOKC BbINMOJIHCHHSA Oﬁy‘laJOIIIHMHCﬂ HHIUBHUAYAIbHbLIX

3a/IaHUl, MPOEKTOB, UCCIIEIOBAHUI

Pe3yjibTarbl 00yueHus
(ocBOEHHbIE YMEHHS, YCBOCHHDIC 3HAHMA)

@opMbl H METOAbI KOHTPOJIA H
OlICHKH Pe3y ibTaTOB 00y1eHus

OcBoenHbie YMEHHH

[IpuMEHATh OCHOBHBIE 3aKOHbl XHMHH IS
peleHus 3a1a4 B 006J1aCTH IPO(PECCUOHAILHOM
JAEATCTBHOCTH

Texymui KOHTPOJIb:
HUHAUBUYAIbHBIN, (pOHTANbHBIH
onpoc, KOMOHHHUPOBAHHBIH
OMpOC, BRIIIOJIHEHUE YITPAXKHEHHUI
To OCHOBHBIM 3aKOHaM
GU3MIECKOM, KOUIOMIHOW |
AHAJIMTHYCCKOM XUMHH,
BBINOJIHEHHE KOHTPOJIBHBIX paboT
110 TEMaM JaHHOro Kypca, pabora

v Hurepuer caiframy,
TECTUPOBAHUE.
Py0Ge:kHblil KOHTPOJIb!
JKCnepTHast  OLEHKAa  YCTHBIX
OTBETOB (IK3aMEH)

Hcnons3oBate  CcBOMCTBAa  opraHvyeckux | Tekyumini KOHTPOJIb:

BELECTB, AUCMIEPCHBIX U KOJUIOUAHBIX CHCTEM | DpOHTANIBHBIIA,

JUIS ONTHUMH3ALHH TEXHOJIOTHYECKOI0 | KOMOMHUPOBAHHBIIA,

npouecca UHAVBUAY AIbHBIH, YCTHBIH,
NUCHMEHHBIA ompoc, padora ¢
JOTIOJIHATEIbHOM  JIUTEpaTypoH,
Hurepuer caramu,
TECTUPOBAHHUE
Py6esxkublii KOHTPOJIb!
OKCHepTHass  OLEHKA  YCTHBIX
OTBETOB (3K3aMEH)

OmuceiBarh  ypaBHEHWsAIMM  XuMHYeckHX | Texymmii KoHTPOIB:

peakumi MpOLECCHl, JieKaue B OCHOBE | BolnonaHeHue YOPaXKHEHUI,

[IPOU3BO/ICTBA [IPO/IOBOJIBCTBEHHBIX | HAIUCAHHUE yPaBHEHUIA

MPOAYKTOB XMMHYECKUX PEaKiifii mpoIeccoB
JIeXKALHX B OCHOBE
TIPOU3BO/ICTBA

ITPOIOBOJIBCTBEHHBIX MMPOJIYKTOB,
pellieHHe 3aJay, TECTHPOBAHUE,
KOHTpOJIbHasA pabora.
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Py06e:kHblii KOHTPOJIB:
OKCcriepTHas  OIICHKA  YCTHBIX
OTBETOB (3K3aMEH)

Boinonsars KOJIHYCCTBCHHLIC PacucThbl
COCTaBa BCIICCTBA I10 PC3YJIbTaTaM IBMCpCHI/Iﬁ

Texymuii KORTpOJIL:
DKCTiepTHas OLCHKa BBINOJIHEHUSA
3aJaHUA  Ha  TPAKTHYECKOM
3aHATHUM,

DKcnepTHas OLUeHKa 0QopMIleHMs
U BbLINIOJIHCHUS  IIPAKTHUYECKOM
paboThI;

Y CTHBIN WM UCBMEHHBIA OIpOC
Ha 3aHATHIX;

PemieHue cHTyaliuoHHBIX 3a1a4.

Cobmopars TipaBUIa TEXHUKU 0€30MacHOCTH
npu paboTe B XUMUYECKOH 1aboparopHu

Tekyumuii KOHTPOJIb:
DKCHepTHAs OLICHKA BBHIMTOJIHCHUS
3aJaHui Ha IMPaKTHYECKOM
3AHATUM;

DxcneprHasd oneHka opopMICHUA
A BBINOJIHEHUS IPAKTUYECKOH
paboThI;

OpoHTAIbHBIN, UHIUBUAYAIbHBIN

onpoc.

YcBoeHHBIC 3HAHUSA

OCHOBHBIC TIOHATHS U 3aKOHbI XUMHHA

Texymuii KORTPOJIb:
OpOHTAIbHBIMN,

UHIMBUIY IHHBIMH,
KOMOHHHUPOBAHHBIH,
TECTHPOBAHHE, PELICHHE 3a/1a4 Ha
OCHOBHBIE 3aKOHBI XUMHUU
PyOexkHbIi KOHTPOJIb:
OkcnepTHas  OLIEHKAa  YCTHBIX
OTBETOB (3K3aMEH).

Teopetudeckue OCHOBBl  OpPraHUYECKOIA,
$u3nIeCcKoi, KOJJIOUIHOU XUMUU

Texymnii KOHTPOJIb:

OpoHTAIbHBIH,

UHIUBUYIBHBIH,
KOMOMHHPOBAHHBIA,
TECTUPOBAHUE, pabota C
Hurtepuer caiframu, npe3eHTamu
1o TEMaM OpraHv4ECKOM,
dusrueckoil, KOJUIOWTHOM
XHUMHH.

Py6exkublii KOHTPOJIb:
OKCHepTHas  OLEHKAa  YCTHBIX
OTBETOB (IK3aMEH)
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[TousaTHe XUMHMYECKON KHHETUKHU U KaTanu3a

Knaccupukammio XUMHYECKUX peaknuil u
3aKOHOMEPHOCTH HX MPOTEKaHUA

OOpatumble U HeoOpaTUMble XMMHYECKHE
peaKiuy, XMMUYECKOE PAaBHOBECUE, CMELIICHHE
XMMHYECKOTO PpaBHOBECHSI MO/ ACHCTBHEM
pa3IH4YHbIX (haKTOPOB

OKMCIMTEIbHO-BOCCTAHOBUTEIILHBIE PEAKIIHH,
peaKkiLMyu HOHHOTO 0OMeHa

['maponus COJIEH, JUCCOLIALIUIO
9JIEKTPOJIUTOB B BOJHBIX PacTBOpax, NOHATHE
O CHJIbHBIX M CJIA0BIX DJIEKTPOJIUTAX

TeroBoit >(pdexT XUMHUECKHX peaKiuii,
TEPMOXUMHUYECKUE YPABHCHUA

TexkymHil KOHTPOJIb:
OpOHTAIBHBIH,
VHIMBUIYAJIbHBIMH,
KOMOMHMPOBAHHDIIA,
TECTUPOBAHUE, pELICHUE 3aaad,
BEITIOJJHEHHE yIpOKHEHUN,
KOHTpoJIbHast paboTra IO TeMe:
«Knaccudukammss  XMMHYECKHX
peaxiuii», HalMCaHUE YPaBHEHHH
OKHUCIATEIbHO-
BOCCTAHOBUTEIbHBIX  PEAKLUIA,
peakiMii  MOHHOTO obMmeHa,
TUApOAU3a CoJel, XUMHUYECKHE
peaxkimu c HaIMCaHHEM
TEPMOXUMHUYECKUX YPaBHEHHUI.
PyGexubiii KOHTPOJIb!
JKcrnepTHas  OLCHKa
OTBETOB (3K3aMCH)

YCTHBIX

XapakTepUCTUKU pa3IMYHBIX  KJIACCOB
OpPraHM4YeCKHX BEIIECTB, BXOIAIIMX B COCTaB
ChIPbsi M TOTOBOM NMUINEBOH NPOAYKLIMHA

Py0exxHblii KOHTPOJIb!
JKcniepTHas OLICHKA YCTHBIX
OTBETOB (IK3aMEH)

CaoiicTBa pacTBOPOB U KOJUIOMJIHBIX CHCTEM
BBICOKOMOJIEKYJISIPHBIX COEAMHEHHI
JlucniepcHble UM KOJUIOMIHBIE
TTHIIEBBIX MPOAYKTOB

Ponp ¥ XapakTEpUCTUKU MOBEPXHOCTHBIX
SIBJICHUI B TPHUPOJHBIX U TEXHOJOTHYECKHX
nporeccax

CUCTCMBI

Texkymunil KOHTPOJIb:

OpOHTAIBHBIN,
UHIUBUIYAIbHBIN,
KOMOMHHPOBaHHbIH,
TECTUPOBAHUE, pElIeHHE 3ajaad,
BBIITOJTHEHHE yHpaXHEHHH,
VHIUBUIYAIbHBIC 3aJaHUsl 10
pabore C  JIONOJIHUTEILHOM
JIUTEpaTypou. KonrponbHas

paGora no teme: «JlucnepcHsie
CUCTEMBD?.
PyGexnblii KOHTPOJIb:
OKCHepTHast  OIICHKa
OTBETOB (3K3aMCH)

YCTHBIX
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OCHOBBI GHAIMTHYECKON XUMHH

OcHOBHBIE METOIbI KJIACCHYECKOI0
KOJIMYECTBEHHOTO U (PU3UKO-XUMHUYECKOTO
aHanusza

Texkymuii KOHTPOJIb:
®poHTAIBHBIH,

AHIUBULY UIbHBIN,
KOMOMHUPOBAHHBIH,
TECTUPOBAHUE, pEIICHUE 3aaad,
BBITIOJTHEHHE YIIPOKXHEHMI.
DKCIEpPTHAs OLICHKA BBITIOJIHEHUS
3aJaHMi HAa [IPAKTHYECKOM H
J1abopaTopHOM 3aHATHH,
DKcriepTHas OlEeHKa 0(pOpMIIEHUS
Y BBITIOJIHCHUS MMPAKTUYECKON U JT
PyGexkHblil KOHTPOJIb!

OKCriepTHasT  OLIEHKA  YCTHBIX
OTBETOB  (3K3aMEH)abopaTopHOM
paboTHI.

Haznauenue M TMpaBWwia WCHOJIb30BAHUS
naboparopHOro 000py/I0BAHHS H anmnaparypbl

MeTtonabi H TEXHUKY BBIIOJTHEHUS XUMHYECKUX
aHAJIN30B

Ilpuembl GezomacHoOi pabOTHl B XUMHUECKOM
naboparopuu

Texkymuii KOHTPOJIb:
OpOoHTAIbHBI,
UHIUBUIYAJIbHBIMN,
KOMOMHMPOBAHHBIH.

DKCnepTHas OLIEHKA BBINOJIHEHUA
3aJaHU Ha NPAKTHYECKOM U

1a0opaTopHOM 3AHATHH,
NpOBEpKa  3HAHWI  TEXHUKHU
0€e30IaCHOCTH 151 METOHKH
BbITIOJIHEHHUS XUMHYECKHAX
aHAIM30B TPU  BBIMOJHEHUU
nabopaTopHelii M MPAKTUYCCKHX
pabor.

Py6esxxnblii KOHTPOJIb!
OKCHepTHas  OHEHKA  YCTHBIX

OTBETOB (9K3aMEH)
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