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HosicHuTeIbHAS 3alIUCKA
PaGouas nporpamMmma y4eOHOro Kypca mo xumMum 4 11 kiaacca cocraBjieHa HA OCHOBe:

1. 3akona «O6 o6pa3oBanuu B Poccuiickoit @enepanun» ot 29.12.2012r. No 273-

®denepanbHOTro TOCY/IapCTBEHHOTO  00pa3oBaTENBbHOTO  CTaHAapTa CpEIIHETO
obmero oopazoBanus (mprka3 MuHHCTEpCcTBa 00pa3zoBanus u Hayku PD ot 17 mas

2012 Ne 413, ¢ U3BMEHEHUSIMU);

OcHoBHo# 00pasoBarenbHOl Tporpammbel MOV «l'umHazus Ne 11y,

3. Tonoxenuss MOV «'umnazus Ne 11» «O cTpykrype, nopsake pa3paboTKH U yTBEPKACHUS

pabouux MporpaMM y4eOHBIX KypCOB, TUCITUTIINH (MOTYJICH)»;

Vueonoro miana MOY «'umuazust Ne 11»;

5. T'omoBoro yueOHOro KaneHaapHOro rpaduka Ha TeKYIUH y4eOHbIi ro;

no

&

MecTo 3JIEKTHBHOTO Kypca B y4eOHOM IJIaHe.

VYuebubiii mman MOY «'umnazust Ne 11» orBoauT 68 yacoB  Ha M3ydeHHE y4eOHOTro
Kypcanmo xumuu B 11 kiacce. JlaHHBIN Kypc SIBISIETCS JIOTUYHBIM U aKTyaJbHBIM JIOTIOJTHEHUEM K
yueOHOMY npeaMeTy «XUMHUA. YTIIyOJIeHHbIH YPOBEHbY.

JlanHas mporpaMma 00ecIieunBaeT peain3aluio 00pa3oBaTeIbHON TPACKTOPHH, CBI3aHHON
¢ yriny06s€HHbIM u3ydeHueM xuMuu. Cozepkanue pabodel IporpaMMbl yYUTHIBAET HE TOJIBKO
IIPEIMETHOE COJIEpP’KaHNE U BO3PACTHBIE IICUXOJIOTMUYECKHE OCOOEHHOCTH 00y4aeMbIX, HO U
npopMIBHYIO NOJrOTOBKY K O0OYYEHHUIO B BBICHIEH LIKOJIE, B KOTOPOI XUMHUS SBISETCA
MPOPMIUPYIOIEH TUCITUTUTMHON.

JlaHHBIH Kypc MO3BOJISIET HOATOTOBUTH 00YYAIOLIUXCSl K OCO3HAHHOMY M OTBETCTBEHHOMY
BbIOOpPY Oyay1iei npodeccun, kK MOCTYIUIEHUIO B B3, B KOTOPOM XUMHUS SIBJISIETCS MPO(QUIBHOM
JUCLUIUIMHOM, YCIEUTHOMY O0yUEHHIO B HEM.

Heas kypca: O600UIMTh, CHCTEMATU3UPOBATh, PACIIUPUTH U YIITYOUTh 3HAHUS YYaIIUXCS
1o O0IIeil 1 HEOPTAHUYECKOW XUMUH.
3agauu Kypca:

. (GbOpMHUPOBATH Yy yUAITUXCS [IEJIOCTHON CUCTEMBI 3HAHUHN O BaXKHEUIIINX
3aKOHOMEPHOCTSIX B 0011El 1 HEOpraHMYECKON XUMUU;

. IIPUBUTH HABBIKU PEIIECHUS HECTAHIAPTHBIX XMMHUYECKUX 3a7a4 ITOBBIIIIEHHOTO YPOBHS
TPYIHOCTH;

. IPOIOJDKUTH (POPMUPOBAHKME HA KOHKPETHOM y4eOHOM MaTepualie yMEHHIA:

CpaBHUBATb, AaHATTM3UPOBATh, COMIOCTABIISITh, BBIUICHAThH CYIIECTBEHHOE, CBSI3HO, TPAMOTHO U
JIOKa3aTeJIbHO U3JlaraTh Y4eOHBIM MaTepua;

. c(hopMHUPOBATH Y yUAILTUXCSl YHUBEPCATbHBIE yUeOHBIC ICHCTBUS;
. Pa3BUTh NO3HABATENbHBIN MHTEPEC K U3YUCHHUIO XUMUHU;
. MOMOYb YYaI[UMCSI B OCO3HAHHOM BBIOOpE MPOECCHH.

HporpaMMa y‘~IC6HOFO KypcCa HallpaBJICHA Ha JOCTUKCHUC 06y‘-IaIOH_[I/IMI/IC$I CICAYIOMUX
JAUYHOCMHbBIX Pe3)/ibInamaoe.

1. 0CO3HAHUe POCCUNCKON TPaKIaHCKON HICHTUIHOCTH, TAaTPUOTH3MAa, 9yBCTBA
TOPAOCTH 32 POCCHICKYIO XUMUYECKYIO HAYKY;
2. 20MOBHOCHIb K OCO3HAHHOMY BBIOOPY JalIbHEHIIIeH 00pa30BaTeIbHON TPACKTOPHH B

y4eOHBIX 3aBEICHUSX, TJI€ XUMUS SBIISCTCS MPOQUINPYIOIIEH AUCIUTUINHON;
3. YMeHue YIIpaBJIsTh CBOEH NI03HABATEIIBHOMN EATENBHOCTBIO,



4.2o0moenocmv u cnocoonocms K O0Opa3OBaHHIO, B TOM YHCIE CaMOOOpa30BaHHUIO, Ha
NPOTSDKEHUH BCEH KU3HH, CO3HATEIBHOE OTHOIIECHHE K HENPEPHIBHOMY O00pa30BaHHIO KAaK YCIOBHIO
yCIenmHoM npodeccuoHalbHON U 001IECTBEHHOMN JesITeIbHOCTH;

5.¢hopmuposeanue HaBbIKOB SKCIIEPUMEHTAIILHON U UCCIIEIOBATEILCKOM 1€ATEIbHOCTH;

6. yuacmue B yOJIMYHOM MPEICTABICHUHU PE3YIbTaTOB CAMOCTOSTENbHOM
MMO03HABATEIILHOM JeSITECIIbHOCTH,

7. yuacmue B IpOPUIBLHBIX OJTUMIINA/IAX PA3IUYHBIX YPOBHEH B COOTBETCTBHUHU C
JKEITAEMBIMH PE3YJIbTaTaMH U aJICKBATHON CAaMOOIICHKOW COOCTBEHHBIX BO3MOXKHOCTEH;

8. RpuUHAmMUE U Peanu3ayua EHHOCTE! 3I0pOBOro U Oe30MacHOro o0pasa KU3HHU,
Henpusimue BPETHBIX MPUBBIYEK (KYpPSHHsI, YIIOTPEOICHUS allKOrojs, HAPKOTHKOB) Oaromapst
3HAHUIO CBOMCTB HAPKOJOTMYECKUX U HAPKOTHUECKHUX BEIIECTB; COOIOICHUE MPABUIT TEXHUKU
0€30I1acCHOCTH B IIpoIiecce paboThI C BEIECTBAMH, MaTepUalaMu B yueOHOH (HayuyHO) TabopaTopun
Y Ha MPOU3BOJICTBE.

Hpedmemnbmu pe3yrsmamamu NU3y4CHU yqe6Hor0 KypcCa 110 XUMUHN  ABJISIFOTCS:

1) 3HAHUe (NOHUMAaHUe) 6ANHCHEUIUX XUMUYECKUX NOHAMUIL: BEIIECTBO,
XUMUYECKHUM 2JIEMEHT, aTOM, MOJIEKYJIa, OTHOCUTEJIbHBIE aTOMHBIE U MOJICKYJIIPHBIE MacChl, OH,
XUMHYECKasl CBS3b (KOBAJICHTHAS TOJIIpHAS W HEMOJIIPHAs, HOHHAs, METaJUIMYECKasi, BOJIOPOIHAS),
ANIEKTPOOTPHUIIATEIIBHOCTh, BaJICHTHOCTb, CTEIIEHb OKHCIICHHUSI, MOJIb, MOJISIPHASI MAcca, MOJIIPHBII
00BeM, BellleCTBa HOHHOTO, MOJIEKYISIPHOTO U HEMOJIEKYISIPHOTO CTPOCHUS, OKHUCIUTENb U
BOCCTAHOBHUTEJIb, OKUCIICHHE U BOCCTAHOBJICHHE, KATAJIM3aTOPBI U KaTallu3, TETUIOBOM d(deKT
peakIMy, OCHOBHBIC THUITBI XUMHYECKUX PEAKINK (COSAMHEHMS, Pa3I0KEeHHUS, 3aMEIICHHS, OOMEHa),
BU/JIbI (TUAPUPOBAHUS U JETUAPUPOBAHUS, THAPATAIIMN U ACTUIpATAIlUH, TOJTUMEPU3ALNH U
JIEMOJIMMEPU3aLUH, TIOJIMKOHIEHCALUH U U30MEpHU3allii, KaTATUTHYECKUE U HEKATATMTUYECKUE,
TOMOTEHHBIE ¥ T€TEPOTECHHEBIE);

2) 8blss/IeHUEC 83AUMOCEA3U XUMUYECKUX NOHAMUIL TS 00BsICHEHHS CcoCTana,
CTPOCHUA, CBOMCTB OTJCIBHBIX XHUMHUECKUX OOBEKTOB U SIBJIGHI/Ifl;
3) RPpUMEHEHUE OCHOBHbBIX RONOMHCCHUT XUMUYUECKUX meopuﬁ: TCOpHUU CTPOCHUA aTOMA

Y XMMUYECKOH CBSI3H, IEPUOANYECKOr0 3aKOHA U MIEPUOJIUYECKON CHCTEMBI XMMUYECKUX 3JIEMEHTOB
. . Menneneesa, IpOTOHHON TEOPUHU, TEOPUU CTPOCHUS OPTAHUYECKUX COCOUHEHUN - JUIS
aHaJIM3a COCTaBa, CTPOEHHUsS U CBOWCTB BEIIECTB U MPOTEKAHUS XUMHUECKUX PEAKIIMIA;

4) YMeHue Knaccuguuyupoeams XVUMHUECKUE BEIIECTBA;

5) YCmanoenenue 63aumoceaseii Mex,ly COCTaBOM, CTPOCHHEM, CBOIICTBaMH,
MPAKTUYECKUM MPUMEHEHHEM U TIONTy4YeHHEM BaKHEHIITUX BEIECTB;

6) 3HAHUE OCHO8 XUMUYECKOU HOMEHKIAAMYPbl U yMeHUe Ha3BaTb XUMUYECKUE
COEMHEHUs 10 GpopMyIie, 1 Ha000pOoT;

7) onpedenienue: BaJCHTHOCTH, CTENIEHN OKUCIECHUS! XUMUYECKUX JIEMEHTOB, 3apsJI0B

HMOHOB; BUJIOB XUMHUYECKUX CBS3€i B COCAMHEHUSIX U TUIIOB KPUCTAIIMUECKUX PEIIETOK;
MIPOCTPAHCTBEHHOTO CTPOCHUS MOJICKYJI; OKHUCIUTENSI U BOCCTAHOBUTEJIS; MTPOIIECCOB OKUCIICHHS 1
BOCCTAHOBJICHHSI, IPUHA/IJIC)KHOCTH BEIIECTB K PA3IMYHBIM KJIAaCCaM OPraHMYECKHUX COCTUHEHHIA,
TOMOJIOTOB U U30MEPOB; THUIIOB, BUJIOB H PA3HOBUIHOCTCH XUMUYCCKUX PEAKIUU; 8) ymenue
Xapakxmepu3oeamp XUMHUUECKHUE CBOIICTBA OCHOBHBIX KJIACCOB HEOPTaHHMYECKHUX COCTUHEHHIA,

9) oovacnenue:

— TIPUPOJIBI XUMUYECKOHN CBSA3U (MOHHOM, KOBAJIEHTHOM, METAIITUYECKOM, BOJIOPOTHOM);

— 3aBUCHMOCTH CBOMCTB OpraHMYECKHX BEIIECTB OT MX COCTaBa U CTPOCHHS,

10) ymenue:

— COCTaBJIATh YPaBHEHHSI OKHCIUTEIIEHO-BOCCTAHOBUTEIBHBIX PEAKIIMA C TOMOIIBIO METOAA
3JICKTPOHHOTO OajaHca;

— IPOBOJIUTH PACUYETHI IO XUMHYECKUM (DOPMYIIaM U ypaBHEHUSIM;



— TPOBOJHWTH XUMHUYECKHUU OSKCHEPUMEHT (T1abopaTopHbie M TpPaKTUYECKHEe pPabOThI) ¢
coOmo/ieHreM TpeOOBaHM K TpaBWIaM TEXHUKH O€30MacHOCTH Npu paboTe B XUMHUYECKOM
kabunere (1abopaTopun).

MeTanpeaAMeTHBIMHM pPE3yJbTaTaMM M3ydeHUsydeOHOro Kypca mo xumuu B 10 kiacce
sBIsieTcs (OPMUPOBAHKUE YHUBEPCANBHBIX yueOHbIX neiictBuid (Y'Y ).
Peryasitusnabie YV/I:

1) CaMOCTOSITENIbHO 00HAPYKUBATh M (HOPMYIHPOBATH yUeOHYIO MPOOIIEMY, ONPEALIIATh
1eb y4eOHOMH e TeTbHOCTH, BEIOMPATh TEMY POEKTA;

2) BBIJIBUTATh BEPCUH PEIICHUS MPOOJIEMBbI, OCO3HABATH KOHEYHBIN pe3yabTaT, BHIOMPAThH
U3 TPEUIOKEHHBIX M MCKAaTh CAaMOCTOSTEIBHO CPECTBA TOCTIKEHHS 1IN

3) COCTABJIATH (MHIMBHUIYaJIbHO WK B TPYIIIE) IUIAH PEIICHHs MPOOIeMbl (BHIIOTHEHHUS
MIPOCKTA);

4) paboTas 1o 1Iany, CBepsATh CBOU JCHCTBHSI C IIETBIO M, TPU HEOOXOIUMOCTH,
UCIIPABIIATH OLIMOKU CAMOCTOSITEIBHO;

5) B JINAJIOTE C YYUTEJIEM COBEPIICHCTBOBATH CAMOCTOSTEIHLHO BBIPAOOTaHHBIE KPUTEPUU
OLICHKH;

6) paboTas o mpeUIoKEHHOMY U CaMOCTOSITENTLHO COCTaBICHHOMY IUIaHY,

UCIIOJIb30BaTh HAPSY C OCHOBHBIMU U JONOJHUTENIbHbIE CPEJCTBA (CIpaBOYHAsl IUTEPATYypa,
CJIO’KHBIE IPUOOPHI, KOMITBIOTED);

7) IUTAHUPOBATh CBOIO MHANBUAYAIbHYIO 00pa30BaTEeIbHYIO TPAEKTOPHUIO;
8) YMETh OIICHUTH CTEIIEHb YCIIEITHOCTH CBOCH WHAMBHUIYAILHON 00pa3oBaTeIbHON
JIeATEIbHOCTH;

Ilo3HaBaTeabHbIE YY /IL:

1) aHAJIM3UPOBATh, CPABHUBATH, Kilaccu(puuupoBarh U 000011aTh (PaKThl U SBICHMUS,
BBISIBJISATH IPUYMHBI U CIIEJICTBUS MPOCTHIX SIBJICHUI;

2) OCYIECTBIISITH CPAaBHEHHE M KJIACCH(HUKAIINIO, CAMOCTOSITEILHO BEIOMPAsi OCHOBAHUS
U KPUTEPUU /ISl YKa3aHHBIX JIOTHYECKUX OIepaluii;

3) CTPOHMTB JIOTUIECKOE PacCyKICHHE, BKIIOYAIOIIEe YyCTAaHOBICHUE IPUIHHHO-
CJIEZICTBEHHBIX CBSI3€ii;

4) CO3/1aBaTh CXEMAaTUYECKHE MOJIEIH C BBIJICIICHUEM CYIIECTBEHHBIX XapaKTEPHCTUK
00BEKTa;

5) COCTABIIATH TE€3HCHI, PA3JINYHBIC BUJIBI TUIAHOB (TIPOCTHIX, CIOKHBIX U T.I1.);

6) npeoOpa3oBbIBaTh HHGOPMALIMIO U3 OJTHOTO BUAA B APYTroM (TaOIUILy B TEKCT U 1Ip.);

7) camMoMy CO3/1aBaTh HCTOYHUKH HH(OpMAIH Pa3HOTO THIIA M [T PA3HBIX ayJAUTOPHH,
coOuro1aTh HH(GOPMAIIMOHHYIO TUTHEHY U TpaBuiia HHPOPMALIMOHHOM 6e3011acHOCTH;

8) YMETh MCII0JIb30BaTh KOMIIBIOTEPHBIE 1 KOMMYHUKAIIMOHHBIE TEXHOJIOTHH KaK

MHCTPYMEHT JIJIsl JOCTUXKEHHUS CBOUX LIEJIEH;
KovmMmynukaTtuBubie YY/I:

1) CaMOCTOSITENIFHO OPraHNU30BBIBATh YUeOHOE B3auMO/JIeHiCTBHE B TpymIe (ONpeneniTh
oO11Ke e, pacpeaesiaTh PO, 10roBapuBaThes ApYT ¢ APYTOM U T.1.);

2) OTCTauBasi CBOIO TOUKY 3pPEHUs, IPUBOJUTH apTyMEHTHI, TOATBEPKAas UX (haKkTamu;

3) B JIUCKYCCUU YMETh BBIABUHYTHh KOHTPApPTryMEHTHI, epedpazupoBaTh CBOIO MBICIIb
(B1azieHre MEXaHN3MOM SKBUBAJICHTHBIX 3aMEH);

4) YUUTBCS KPUTUYHO OTHOCUTHCSA K CBOEMY MHEHUIO, C JIOCTOMHCTBOM IIPU3HABATh
OIIMOOYHOCTh CBOETO MHEHHUS (€CJIM OHO TAKOBO) U KOPPEKTUPOBATH €T0;

5) MOHMMasl TO3ULUIO APYrOro, pa3anyaTh B €ro peuu: MHEHHUE (TOUKY 3pEHHUS),
JIOKa3aTeJIbCTBO (APTYMEHTHI), (PaKThl U T.1I.;

6) YMETb B3IJIIHYTh HAa CUTYALUIO C MHOW MO3UIIMHU U JOTOBApUBATHCS C JIFOJBMH HHBIX

TIO3UIINH.



YuyeOHO-TeMaTHUYeCKOe IJIAHMPOBAHME.

Ne Tema KoauuecTBoO
Y4eOHBbIX 4aCOB
1. OCHOBHBIC TOHSATHS XUMUHN: XUMHUYCCKHE JIEMEHTBI 1 2
xumuyeckne popmyisl. Borpocs! u ynpaxsaenus: (2 gac)
2. OCHOBHBIC 3aKOHBI XMMHH 2
3. CtpoeHue BeniecTBa 6
4, XumMmuyeckas CBA3b 3
o. XVMHYECKUE PEAKIIUU U 3aKOHOMEPHOCTH UX IPOTEKAHHUS. 20
6. OKHCIIMTENIbHO-BOCCTAHOBUTEIBHBIC ITPOIIECCHI 13
7. OCHOBHBIE KJIaCChl HEOPTaHUYECKUX BEILIECTB 12
8. Pemenne KoMOMHUPOBAHHBIX PACUETHBIX 3a/1a4 10
Bcero 68

CoaepixaHue nmporpaMmbl

1. OcHOBHBIE OHATHSI XUMHUM: XUMHYECKHE 3JIEMEHThI H XUMHYecKue GopmMyJibl.
Bonpocs! n ynpa:kHenusi (2 4ac)

OCHOBBI aTOMHO- MOJIEKYJISIPHOTO yY€HUs. ATOMBI U MOJIEKYJbl. XUMUUYECKHUI 3JIEMEHT,
IIPOCTOE BELIECTBO, CII0KHOE BEIIECTBO .BaJICHTHOCTD U cTeneHn okuciaeHus. Pacyersl o
XUMHYECKOH dopMmyIe.

2. OcHOBHbBIE 3aKOHBI XUMHUM (2 Yac)

Mounb- equHuLIa KOTUYecTBa BenlecTBa. MosspHas Macca. 3akoH ABorapo

Borunicnenne OTHOCUTEIBHBIX INIOTHOCTEH BEIIECTB B Ta3000pa3HOM COCTOSIHUM

3.Ctpoenue BemecTBa (6 yac)

Crtpoenue atoma. CocTosiHuE 3JIeKTpoHA B aToMe. KopiycKyisspHO-BOIHOBOM Ayan3m
anekTpoHa. KBaHTOBbIE yncia. DJIeKTpOHHBIE KOH(UTYyparuu aToMoB. [IpaBuiia 3anonHenus
SHEPIreTHYECKUX YPOBHEW U MOAypoBHEH. BaneHTHbIe 251eKTpOHEL. S, P, d, T anemenTsl. 3MeHenue
aTOMHOTO pajuyca u 00pa3oBaHHE HOHOB. DIEKTPOHHBIE (POPMYIIBI U TpaduUIecKre CXeMbl aTOMOB
XUMHUYECKHUX DJIEMEHTOB.

4. Xumnueckasi cBsi3b (3 yac)

Turbl XUMHYECKOHN CBSI3U: MOHHASA, KOBAJIEHTHAS, METAJUIMYECKasl, BOAOPOIHAsI. MeXxaHU3Mbl
o0pa3oBaHUs XUMUYECKOW CBs3U. Kpucrannuyeckue pemerk. 3aBUCMOCTh CBOMCTB BEIIECTB OT UX
CTPOECHHSI.

5. XumMH4YecKkHe peakuuu 1 3aKOHOMEPHOCTH MX npoTexkanus (20 yac.)

I'oMoreHHsle 1 reTeporeHHble peakiuu. CKOpOCTh XUMHUYECKHUX peakinid. PakTopsl,
BIIUSIONIME HA CKOPOCTh XMMHUECKUX PEaKIMil. 3aBUCUMOCTb CKOPOCTH PEAKIIUU OT MPUPOJIbI
BEIIECTB, TEMIIEPATYPbI, KOHIIEHTPALIUH, TUIOIIAIU COTPUKOCHOBEHUS, HAIMYMSI KaTaln3aTopa.
Pacuer ckopocTH peakiuu npu U3MEHEHUH TeMIIepaTypbl, KOHIIEHTpaluH, 1aBieHus. Koncranra
CKOPOCTH.

OO0paTUMOCTh XUMHYECKHX pPeaKIuii. XuMudeckoe paBHoBecue. KoHCTaHTa XMMHUECKOTO
paBHOBecus. OnpeneneHe CMEeHUsI XMMUYECKOr0 paBHOBECHS ITPH BO3IEUCTBUU PA3IUYHBIX
(bakTOpoB: TeMIEpaTyphl, KOHIIEHTPAIIUH, TaBICHUS, T0OABIECHUS dIEKTPOIUTA.

DK30TepPMUYECKUE U IHAOTEPMUUYECKHUE peakiuu. TermoBoi 3PheKT XUMUIECKON PEaKIIuH.

TemoTa cropaHus u TeIUIOTa 00pa3oBaHus. TepPMOXUMHUUYECKUE YPAaBHEHUSI.

PactBopsl. PacTBopenue. PactBopumocTs BemecTB. HachlieHHbIE 1 HEHACBIILIEHHBIE
pacTBopbl. KonnuecTBeHHast XapaKTEpUCTHKA pacTBopa. PacyeT MaccoBoil 1011 paCTBOPEHHOTO
BEILECTBA, MOJISIPHOM KOHIIEHTPALIMU BEILIECTBA B PaCTBOPE.



Teopust 3AEKTPOTUTUYECKON AUCCONUALIMU. DIICKTPOJIUTHI U HEAJIEKTPOJIUTHI. Peakiu
o0MeHa B BOJIHBIX PacTBOPAx JIEKTPOJUTOB. OIpeiereHue Cpeibl BOJHBIX paCTBOPOB
3JIEKTPOJINTOB. BOgOpoAHbIN MTOKa3aTeNb.

[Tonstue ruaponmsa. KonndyecTBeHHas XapaKTEpUCTHKA TUApoin3a. [ uaponus oOpaTuMblii 1
HeoOpatumMblii. DakToOpbI, BIUAIOMIKME Ha ruAponn3. ['uaponu3 Heoprannyeckux BemecT. Cpena
pacTBOpa 3JIEKTPOJIUTA.

Pewenue pacuemmnsix 3a0au Ha:

- OnpeneneHyne CKOpOCTH XUMUYECKON peaKkIuy.

- CwMmelleHre XuMUYECKOr0 paBHOBECHS.

- MaccoBast 10J1 BeLIECTBa B paCTBOPE U MOJISIpHAsi KOHLEHTpaLUs.

- TennoBoii 3 PeKT XUMUIESCKOI peaKIuu.

[Tpaktuyeckas padora 1 «M3mepenue TemaoBoro 3hdexkra XuMUIECKUX MPOLIECCOBY

[TpakTrueckast pabotaNe2 «Peakiuy HOHHOTO OOMEHa»

[Ipaktuyeckas padora Ne3: OmpenerneHue cpeasl pacTBOpa SIEKTPOIUTA.

3ader mo Teme.

6. OKHCINTEILHO-BOCCTAHOBHUTEIbHBIE Mpomnecchl (13 yacoB)

Crenens okucnenus. [lonstue OBP. [Iponeccsl okucineHns 1 BOCCTaHOBIEHUS. TUITMYHbBIE
okucnuTenu u Boccranopurenu. Knaccudukanus OBP. Biausinue cpenbl pacTBopa Ha 00pa3oBaHUe
npoayktoB OBP. OBP B Heopranuueckoil u oprannueckoi xumuu. CoctaBiaeHUuEe ypaBHEHUI
MOHHO-3JICKTPOHHBIM METOJIOM.

Onektponu3. Karognslie n aHoaHble mpouecchl. [IpaBuna npoTexkanus peakuuil Ha Katoae u
aHoJIe DJIEKTPOJIU3 PACIUIABOB AIEKTPOIUTOB. DIEKTPOIU3 PACTBOPOB AIEKTPOJIUTOB.

Pewenue 3a0au na:.

- [Tporno3uposanue npoayktoB OBP ¢ yyacTrueM HeopraHMuecKux U OpraHM4ecKux
BELIECTB.

- DNEeKTPOIN3 PACIIIIABOB U PACTBOPOB COJIEH.

[TpakTiueckast pabota Ne4: OKHUCAUTENHFHO-BOCCTAHOBUTEIBHBIC PEAKIIMH B HEOPTaHHUECKOH
Y OPTraHUYECKOW XUMHH.

[TpakTnyeckas pabora Ne 6 DIeKTpoau3 pacTBOPOB COJIEH.

3ader no Teme.

7.0cHOBHBIE KJIacChl HeOpraHuveckux peurecTs (12 yac)

Knaccudukanust Heoprannueckux emiecTB. OKCHUIBI OCHOBHBIE, KUCIIOTHBIE, aM(pOTEpPHEIE,
HeconeoOpaszyromue. Kucinotsl, ux kinaccudukanus u coiictsa. Conu, ux kinaccupukamus u
cBoiicTBa. OcHOBaHMs. AMGOTEpHBIE THAPOKCU L. ['eHeTHYEeCKast CBSI3b MEXKTy KilacCcaMu
HEOPraHUYECKHUX BEIECTB.

Pacuemnuvie 3aoauu:

- Ha onpenenenue koauyecTBa OJTHOTO U3 BEIIECTB, €CJIU OJHO U3 pearupyromux
BEILECTB JaHO B N30BITKE.

- Ha maccoByro o110 mpumeceil B UCXOIHOM BELIECTBE.

- Ha onpenenenne MaccoBoOil 101 BBIXOAA MPOAYKTA PEAKIIUH.

Ipaxmuyeckas paboma Ne6: «Oxcunbl. OCHOBaHUS»

Ipakxmuueckas paboma Ne7: «Kucnotsr. Comu»

Ipakmuueckasn paboma Ne§: «PelieHne sKCIepUMEHTAIbHBIX 337a4 Ha Paclo3HaBaHUE
HEOPTraHUYECKUX BEILIECTBY.

Ilpakmuuecxas paboma Ne9: «Komnnexcnvle coeounenus»

8.Pemienne KOMOMHUPOBAHHBIX pacyeTHHIX 3a1a4 (10 yacoB)

PacuerHnble 3aaun Ha cMecH BellecTB. PacueTHble 3a/1auu 10 YPaBHEHUSIM HECKOJIBKUX
MOCJIEA0BATEIbHBIX PEAKIIMNA. ATOMUCTHKA B CIIOKHBIX 33/1adax. 3aa4u C y4acTHEM
KPUCTAJUIOTUAPATOB.

3auer mo Kypcy.



KanennapHo-TemaTnyeckoe IJiaHHPOBaHNe

Ne Tema ypoka Koaso Jdata npoBenenust DJ1IeMeHTBI COAePKAHMS
0 4yacoB

yp IJIaH dakr

Ka

1 2 3 4 5 6

1. OcHOBHBIE MOHATHSI XUMHUM: XUMHYECKHE 3JIEeMEeHThI U Xummuueckue ¢popmyJisl. Bonmpocel u ynpaxuenus (2 yac)
1 | Cemunap 1. OcHOBHbIE OHATHSI XUMUHU: XUMHUYECKUE DIIEMEHTHI U 1 OCHOBBI aTOMHO- MOJIEKYJISIPHOTO
XuMHIeckue (opMyItbl. Borpock! u yrpaxHeHHs y4eHHs. ATOMBI U MOJICKYJIBI.

XUMHUYECKUI 3JIEMEHT, POCTOE
BEILECTBO, CIIOKHOE BEILIECTBO

2 | Cemunap 1. OcHOBHbIE HNOHATUS XMMHU: XUMHMYECKHE SJIEMEHTHI U 1 BaJleHTHOCTB U CTENEHU OKUCIICHUS.
XUMUYecKue (opMyIIbl. 3a1aun. Pacuets! mo xumMudeckoi Gpopmyie

2. OcHOBHbIE 3aKOHBI XUMHHU (2 yac)

3 | Cemunap 2. ['a30Bble 3aKOHBI. YTIPAKHEHUS ¥ BOIIPOCHI 1 Monb- equHHIa KOJTUYECTBA BEIECTBA.
MounspHas macca. 3akoH ABOrapo

4 | Cemunap 2. ['a30BbIe 3aKOHBI. 3a1a4n 1 Brliuucnenue OTHOCUTENBHBIX
TUIOTHOCTEHN BEIIECTB B ra3000pa3HOM

COCTOSAHHH

3. CTtpoenmne BemecTna (6 yac)




5 | Cemunap 3. CTpoeHue aroma 1 NepUOIuYeCKuid 3aKk0H. Bonpockt 1 Snpo atoma. [Ipotonst, HelTpoHsI,
OnekTpoHbl. U30TOIbIL.

6 | Cemunap 3. CTpoeHue aTomMa 1 MEpUOANYECCKUIN 3aKOH. Y TIpaKHEHUS 1 KopmyckynsipHO-BOJHOBOM yan3M.
OpOuTaiib. DIEKTPOHHOE 00IaKO.
KBanToBbI€ uncia.

7 | Cemunap 3. CTpoeHue aTomMa ¥ MIEPUOJUICCKUN 3aKOH. 3a1aun 1 [IpaBuiia 3amoaIHEHHS] SHEPTETUYECKUTX
YpOBHEW U MOypoBHEW. BaneHTHbIE
SJIEKTPOHBL. S, P, d, T a7eMeHThLI.

8 | DnekTpoHHbBIE KOHPUTYpALlU ATOMOB U MOHOB. 1 CocraBiieHue IeKTPOHHBIX POpMYT U
rpadUUecKux cXeM aTOMOB XUMUYECKUX
3JIEMEHTOB.

9 | 3meHeHHe aTOMHOTO pajryca U 00pa30BaHNUE HOHOB. 1 DHeprusi noHn3auuu. Pagnycel aToMoB 1
MOHOB. DJIEKTPOHHBIE (DOPMYJIIBI HOHOB.

10 | CamocrosiTenbHas paboTa 110 BHIMTOTHCHHUIO YIIPAKHEHUH 110 TEME. 1 BrinosiHeHUE TECTOBBIX 3a1aHUM.

3. Xumnueckasi cBs3b (3 yac)
11 Cemunap 4. Xumuueckas cBsi3b. Borpocsl 1 WNonHas, koBaJIeHTHas, MeTaJuIn4ecKas,
BOJIOPOJHAS CBSI3b

12 | Cemunap 4. Xumuueckas CBs3b. Y IpasKkHEHUS 1 MonekynsipHasi, aTroMmHas, HMOHHAas
KPUCTAIIMYECKHUE PEIIETKHU.
3aBUCUMOCTh CBOMCTB BEILIECTBA OT €T0
CTpOEHHUS.

13 | Cemunap 4. Xumuueckast CBs3b. 3aauu Pa3HoypoBHEBBIE TECTBI.

4. XuMHYeCKHe peaKIMi U 3aKOHOMEPHOCTH MX NnporexkaHus (20 yac)
14 | Cemunap 9. 3aKkOHOMEPHOCTH MTPOTEKAHUS XUMUUIECKUX PEAKITUH. 1 Peakiiuyu roMOreHHbI€ ¥ T€TEpOTEHHBIE.

Bormpocsr

Cxopocts peaknuu. Koncranra
cKopocTH. PaKTOPBI, BIUSAIOIMINE HA
CKOpOCTb.




15

CeMuHap 8. 3akOHOMEPHOCTH IIPOTEKAHUS XMMHUECKUX PEAKLIUH.
YnpaxxHeHus

BrinonHeHne TECTOBBIX 3aaHUI.

16 | Cemunap 8. 3aKOHOMEPHOCTU MPOTEKAHUS XUMHUECKUX PEaKIIUM. OO6paTtumble U HEOOPATUMBIE PEAKIIUU.
3anauu Xumunueckoe paBHoBecue. Koncranra
XUMHYECKOI'O PABHOBECHUS.

17 | CmenieHne XMMUYECKOTO paBHOBECHE. [Tpuniun Jle Hlarense. dakTopsi,
BJIMSIIONIME HAa CMEIICHNE XUMUYECKOTO
paBHOBECHS.

18 | Xumuueckoe paBHoBecHe. 3agaun A 21 BrinonHeHue TECTOBBIX U IPAKTUYECKUX
3a/1aHU.

19 | [Ipaktuueckas padota 1 «M3mepenue TermmoBoro addexra

XUMHYECKHUX TPOIECCOB»

20 | DK30TepMHUUECKUE U YHIOTEPMHUUYECKIE peakiuu. TeroBoi A QexT. Ternosoii a3 dexr. Ternora cropanus.
Ternnota 06pazoBaHusl.
TepMoxumuueckoe ypaBHEHHE.

21 | Pemenue pacyeTHBIX 3a/1a4 HA TEIUIOBOH AP EKT. Pemenue pacueTHbIX 3a7au.

22 | CemuHap 5. PactBopsl. Bonpocst ['oMoreHHbIe U reTeporeHHbIe CUCTEMBI.
PacTBOoprMOCTE BelecTs U ee
3aBUCHUMOCTB OT TEMIIEPATYypHI.

23 | Cemunap 5. PacTBOpBI. YpakHEHHS MaccoBast 107151 BellecTBa B pacTBOpeE.
MognsipHast KOHIEHTpAIKs pacTBOpa.

24 | CemuHap 5. PacTBopbl. YpakHEHUS Pemenue pacueTHbIxX 3a1a4.

25 | CemuHap 6. PacTBOPBI AJIEKTPOIUTOB. DIEKTPOIUTHICCKAS DneKTpouThl. HeANmeKTpOIuTHI.

nuccounanusa. Mounsie peakuuu. ['uaponus coneil. Bompocsl CreneHb 3JIEKTPOJIUTHIECKON
quccouuanuu. Jluccounanus KMCoT,
OCHOBAaHHUH U COJIEH.
26 | CemuHap 6. PacTBOpPBI 2JIEKTPOIUTOB. DIEKTPOIUTUYECKAS WNonnsie ypaBHeHUs peakumii. Peakuus

nuccounanusa. Monnsie peakuuu. ['uaponns coneil. YnpaxHeHUs

HelTpanm3aunu. KaTHOHBI 1 aHHOHBI.




27 | Cemunap 6. PacTBOpPBI 3J€KTPOIUTOB. DINEKTPOIUTHUECKAS 1 BelnionHeHne TECTOBBIX 3aJaHUN.
nucconuanusi. Monnsie peakuuu. ['uaponus coneit. 3anauun
28 | IlpakTudeckas padboraNe2 «Peakimu HOHHOTO OOMEHay 1 CunpHBIC U CIIa0BIC DIICKTPOIIUTHL.
I'maponus coneit. pH pacTBopoB coJei.
29 | IlpakTtudeckas padora Ne3. Omnpesenenue cpebl pacTBopa 1 DKcnepuMeEHT Ha onipenenenue pH u
ANEKTPOJINTA. HaIpaBJICHUS IPOTEKAHUS THIPOIIH3A.
30 | CamocTtosTenpHas padota «BrIoTHEHUE YITPAXKHEHUH Ha THAPOIIN3 1 BrinosiHEHUE TECTOBBIX 3a1aHUM.
coJiei»
31 | OGo0mmenue MaTepuaa o TemMe 1 Pabora B rpymnmax.
32 | 3auer 1o TeEMe. 1 BrimosiHeHre TECTOBBIX 3aIaHUNA
33 | 3ader mo Teme 1 Pa3HOIo YpOBHS CIIOKHOCTH.
5. OKkucINTEeTBbHO-BOCCTAHOBHUTEIbHBIE Mpouecchl (134ac)
34 | Cemunap 8. Turbl XUMUYECKHX peakiuii. Bormpocsr 1 Crenenb okucieHusi. OKUCIUTENb.
35 | Cemunap 8. Tumbl XUMHUYECKUX peakuil. Y IpakHEeHUs 1 BoccranoBurens. Okucienue.
Boccranosnenne. Baxuenmue
OKHUCJIUTEIN U BOCCTAHOBUTEIH.
36 | Cemunap 8. Tumbl XUMHUYECKUX peakiuil. 3agauu 1 MexMoneKkysapHbIe 1
BHyTpuMoJieKyisipabie OBP. Peakiiuun
JUCTIPONOPLMOHUPOBAHHUS.
37 | PaccranoBka ko3 duuuentoB B OBP MeTo/10M 351€KTPOHHOTO 1 [Tonypeakuuu okuciaeHus U
OanaHca. BOCCTAHOBJIEHHsI. MeTO/| 3JIEKTPOHHOTO
Oananca.
38 | Bimsinue cpensl pactBopa Ha mpotekanue OBP. 1 [Ipornosuposanue npoaykros OBP B
3aBUCHUMOCTH OT CPEJIbl pacTBOpa.
39 | OBP c yuactuem IByX BOCCTAaHOBUTEIICH M OKUCITUTEIICH. 1 CocraBiieHue anropuTma.
40 | CamocTrosTenpHas paboTa Mo MPOrHO3UPOBaHUIO TPoaAykToB OBP. 1 BrinosniHeHUE ynpakHEHHU pa3HOTO
YPOBHSI CJIOKHOCTH.
41 | DnekTpoau3 paciyiaBoB COJEH. 1 [TonsiTue snexrponusa. Karon. Anon.




42 | DneKTpoIu3 pacTBOPOB COJICH. 1 CxeMbl KaTOIHBIX U @aHOJIHBIX
npoiieccoB. CymMMapHOe ypaBHEHUE
IIEKTPOJIN3A.
43 | PemieHue pacueTHBIX 337249 Ha dJIEKTPOIIU3 1 PacuetHbie 3aauM C HCMOJIb30BAHHEM
CYMMapHOTr'0 YpaBHEHHUSI SJIEKTPOJIN3A.
44 | Ilpaktuueckas padora Ne4 OKHCIUTEITHHO-BOCCTAHOBHUTEIBHBIC 1 DKcnepuMeHT 1o npoBeaenno OBP
peaKiuu B HEOPTaHUYECKOW U OPraHMYECKO XUMUH.
45 | [Ipaktudeckas padora No 5 «DIEKTPOIU3 PACTBOPOB COJIECH [IpakTrueckue 3aganus
46 | 3auer mo Teme Pa3noypoBHEBBIE TECTHI
6. OcHOBHbBIE KJIacChl HeOpranm4veckux BemrecTn (12 yac.)
47 | Cemunap 7. OCHOBHBIC KJIACCHI HCOPTaHUYECKUX COCTUHECHUM. 1 Oxkcupapl. Kucnotel. Conu. OcHOBaHuA.
Pacyersl mo xuMuueckuM ypaBHeHUsIM. Borpocsl
48 | Cemunap 7. OCHOBHBIE KJIaCCHl HEOPTaHUYECKUX COCTUHEHUH. 1 Oxcuapl OCHOBHBIE, KUCIIOTHBIE,
PacueTsl 10 XUMUYECKUM ypaBHEHUAM. Y IIpaKHEHUSA amM(poTepHbIE, HECOIIEO0PA3YIOIIHE.
Oco0eHHOCTH XMMHYECKHUX CBOMCTB.
49 | Cemunap 7. OCHOBHBIE KJIacChl HEOPTaHUYECKUX COETUHEHUH. 1 Beckucnopoanbie u
Pacyersl mo XuMHUECKUM ypaBHEHUSIM. 3a7aun Kucaopocoaepxame. OcoOeHHOCTH
XUMUYECKHX CBOMCTB.
50 | IIpaxTuueckas padota Ne 6 «Oxcuabl. OCHOBaHUS 1 [Ilenoun, HepacTBOPUMbBIE OCHOBAHUS,
ampoTepHbie ocHOBaHUsA. OCOOCHHOCTH
XAMHYECKHX CBOMCTB.
51 | I[IpaxTtuueckas padota Ne 7 «Kucnoter. Comm» 1 Conu cpenHue, KUCIble, OCHOBHBIE,
NBOIHBIE, cMemaHHble. OCOOEHHOCTH
XUMUYECKHX CBOMCTB.
52 | KoMIuieKCHBIC COSTUHEHUS 1 OCco0EHHOCTH XUMHUYECKUX CBOWCTB.
53 | CamocTtosTenpHas paboTa MO0 XapaKTePUCTHKE XUMHUYECCKHX CBOWCTB 1 Pabota c Tecramu
HEOPTaHUYECKHUX BEIIECTB.
54 | I'enermyeckas CBSI3b MEXIY KJacCaMU HEOPTaHUMUYECKUX BEIECTB. 1 Pemienue nenovex npeBpaieHuit
55 | IIpaktuueckas pabota Ne8 Pemenue sKCepUMEHTAIBHBIX 33/1a4 Ha 1 KadecTBeHHbIC peakiuy Ha

pacCrno3sHaBaHUEC HEOPTaHUYCCKUX BEIICCTB.

HCOPraHNM4YCCKHUEC BCIICCTBA




56 | Pemenue pacdeTHBIX 3a/1a4 1 PacuetHple 3a1aun Ha U30BITOK H
HEJIOCTAaTOK, Ha PUMECHU M BBIXOJI
IPOIYKTa PEaKIIHH.
57 | Ilpaktuueckas padota Ne 9 «IlonyyeHne KOMIUIEKCHBIX COSTMHEHUI 1 PacuerHble 3a1auy pa3HOU CTENIEHU
58 | CamocrosTenpHas paboTa 1o perieHUI0 pacyeTHBIX 3a]1ad. 1 CJI0’)KHOCTH
7. Penienne KOMOMHMPOBAHHBIX pacueTHbIX 3a1a4 (10 yac)
59 | PacuerHble 3aJjauu Ha CMECH BEIIECTB 1 Pa3HoypoBHEBBIE 3a1aun
60 | PacuerHble 3a1a4i Ha CMECH BEIIECTB 1
61 | PacuerHble 3aauu IO YpaBHEHUSM HECKOJIBKHX TTOCIIEAOBATEIBHBIX 1 PazHoypoBHEBBIE 331241
peaKkuuid.
62 | PacyerHble 3a1auu MO ypaBHEHUSM HECKOJIBKUX MOCIEA0BATEIbHBIX 1
peaKkuuid.
63 | ATOMHCTHKA B CJIOKHBIX 3a7ja4ax 1 PaznoypoBHEBBIE 321241
66 | ATOMHCTHKA B CJIOKHBIX 3a7a9ax 1
65 | Pemenue pacueTHbIX 3a7a4 HAa pACTBOPUMOCTD U KPUCTAIIIOTUAPATHI 1 PasnoypoBHEBBIE 321241
66 | Pemenne pacyeTHBIX 33/1a4 HA pACTBOPUMOCTD U KPUCTAJIOTHIPATHI 1
67 | PemeHue pacyeTHBIX 3a/1a4 Ha U3MEHEHUE MACChl TUTACTHHKH 1 PazHoypoBHEBBIE 33124
68 | MroroBoe 3aHsTHE 1
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