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IMosicHuTEILHAA 3aNINCKA

Pa6ouas nporpaMma 1o XuMuu Ijiss COCTAaBJICHA Ha OCHOBC:

denepanbHbIi 3ak0H OT 29 aexadbps 2012 Ne 273-D3 «O6 o6pazoBannu B Poccuiickoit
denepanumy,

[Tpuka3z Munucrepcta oopazoBanusi PO ot 05.03. 2004 r. N 1089 «O0 yTBepkaeHIN
(deneparbHOrO KOMIIOHEHTA TOCYAaPCTBEHHBIX 00pa30BaTEeIbHBIX CTAHIAPTOB HAYAILHOTO
00111eT0, OCHOBHOTO OOIIIET0 U cpeAaHero (TIOTHOr0) 001Iero o0pa3oBaHus», ¢ U3MEHEHUSIMU U
JIOTIOJTHEHUSIMU

@I'OC COO (npuka3z MunuctepcTBa odpasoBanus 1 Hayku PD ot 17.05.2012 . Ne 413..

[Tpuka3z MunoOpuayku Poccun Ne 576 ot 08 urons 2015roga « 0 BHECEHHHM H3MEHEHUH B
(benepanbHbIi IepeyeHb yUeOHMKOB, PEKOMEHIOBAaHHBIX K MCIIOJIb30BAHUIO MIPH peaiu3aiuu
MMEIOIIUX TOCYIapCTBEHHYIO aKKPEeIUTAIIMI0 00pa30BaTeIbHBIX MPOTPAMM HavyaIbHOTO OOIIEro,
OCHOBHOTO 0011I€r0, cpeiHero o0uiero 0opazoBaHusi, yTBEpKIACHHbIN NprHKka3oM MuHHCTEpCTBa
obOpasoBanus u Hayku Poccuiickoit @enepamnuu ot 31 mapta 2014 roga Ne 253y,

MIPUMEPHBIX TIPOrPaMM 1o y4eOHbIM mpeaMeTraM « Xumus 10-11 knaccesdy (CTaHaapThI
BTOporo nokonenus) M., [Ipocsemienue, 2011; aBropckoit yueoHoit nporpammel O.C.I"'abpuensa
«IIporpamma ocHOBHOTO 001Iero oopazoBanus. Xumus. 10-11 kmacce». M.: JIpoda,2012;

(DT O0C);

O0mas xapakTepucTHKAa y4e0HOro nmpeamera

OcHOBHBIMU TIpOOJIEMaMH XMMHHU SIBISIOTCS HM3YYEHHE COCTaBa U CTPOCHHUS BEIECTB,
3aBUCUMOCTH UX CBOMCTB OT CTPOEHMs, KOHCTPYHPOBAHUE BELIECTB C 3aJaHHBIMH CBOMCTBaMH,
UCCIJIEIOBaHNE 3aKOHOMEPHOCTEH XUMUYECKUX MPEBPAIlleHUi U My Teil YIIpaBiIeHUs UMU B IIEIIAX

MoJIy4yCeHud BCIICCTB, MATCPUAIIOB, SHCPIUH. HOBTOMY, Kak OBl HH pas3inyaiuCb aBTOPCKUC

IIpOrpaMMbl U y4eOHUKH IO ITyOHHE TPAKTOBKM M3y4aeMbIX BOIPOCOB, UX yueOHOE coaepKaHue

JOJDKHO 06a3MpOoBaThCs HA COZEPYKAHUM MPUMEPHOM MPOTpaMMBbl, KOTOPOE CTPYKTYPHUPOBAHO I10
naTH O10kam: Metoapl MMO3HaHUSA B XMMUU; TeopeTHueckue OCHOBBI XxuMuM; Heopranuueckas

xumust; Opranuyeckass Xumusi; Xumuss U oku3Hb. ConepikaHue 3THX Y4eOHBIX 0J10K0B

HaIlpaBJICHO Ha NOCTHUIKCHUC Leae XuMHU4YeCKOro O6p330BaHI/I${.

Hesan

Beaymumu nensiMu nporpamMMsl SIBIISIFOTCSA :

MaTCpuajbHOC CAUHCTBO BCIICCTB NPUPOALI, UX TCHCTHUYCCKAA CBA3b,
IMPUYIUHHO-CIICACTBEHHBIC CBA3M MCXKIY COCTAaBOM, CTPOCHUCM, CBOMCTBAMH |
MMPUMCHCHUCM BCILICCTB;

[I03HaBAaEMOCTh 3aKOHOMEPHOCTEN IPOTEKaHHUsSI XUMUYECKUX PEAKIINN;

OOBSACHSIOIIAs U MMPOrHO3UPYIOIIAs POJIb TEOPETHUECKUX 3HAHUN U1 (PAKTOJIOTHYECKOro
MaTepuaa XMMHUH JIEMEHTOB;

[IPEICTABIICHUE O XUMHUYECKOM COCIMHEHMM KaK O 3BE€HE B HENPEPBIBHOW LENU
NpeBpalleHUH BEIIECTB, 00 Y4aCTHUH BEIIECTB B KPyrOBOPOTE XUMHUECKUX HJIEMEHTOB U
B XMMHYECKOM IBOJIIOLINH;

O00OBEKTUBHOCTh M TO3HABAEMOCTh 3aKOHOB IPUPOJbI- OCHOBA pa3pabOTKU MPHUHIUIIOB
YOpaBJICHUA XHUMUUYCCKUMH TMPCBPALICHUAMU BCHICCTB, 3SKOJOTHYCCKU 0e30macHbBIX
CHOCOOOB HMX IMPOM3BOACTBA M MEPONPUATHII IO OXpaHE OKpYXkarolled Cpeasl OT
3arpsi3HCHU;



® B3aMMOCBA3b HAYKU U MPAKTUKU: IIPAKTUKA- ABUXKYILAS CUJIA PA3BUTHS HAYKHU, a YCIIEXH
[IPaKTUKHU-PE3YJIbTaThl Pa3BUTHUS HAYKH,
® TYMaHUCTHYECKHI XapakTep XMMHYECKOM HAyKHM M XHMH3ALUU HApOJHOTO XO3SMCTBA.

WX HampaBleHHOCTH HA pellleHue TI00aTbHBIX IPOOJIEM COBPEMEHHOCTH.
3agaun

W3yuenne xumMuu B cTapiieil mkoie Ha 0a30BOM ypOBHE HANPaBJICHO HA JOCTHXKEHHE
CIIEIYIOIINX 3a/1a4:

* OCBOCHHE 3HAHUM 0 XUMUYECKON COCTABISIONIEH €CTECTBEHHO-HAYYHON KapTUHBI MUPAa,
BOXHEHIINX XUMUYECKUX MOHATHSIX, 3aKOHAX U TEOPUSX;

* OBJIaJICHUEC YMEHHUSIMH MIPUMEHSTH MOyYE€HHBIC 3HAHUS AJi1 OOBSICHEHUS Pa3HOOOPa3HBIX
XUMHUYECKHX SBIEHUI W CBOMCTB BEIIECTB, OLEHKA POJIM XUMHHU B Pa3BUTHH
COBPEMEHHBIXTEXHOJIOTMI U MOJYyUYE€HUH HOBBIX MATEPHAJIOB;

* pa3BHUTHE MO3HABATEIBHBIX WHTEPECOB U MHTEIUICKTYAIbHBIX CIIOCOOHOCTEH B TMpolecce
CaMOCTOATCIIbHOI'O HpHOGpeTeHI/Iﬂ XUMHUYECKHX 3HAHUU C MCIOJIb30BaHUEM PA3JIMYHBIX
MCTOYHUKOB MH(POPMAIIMH, B TOM YHCIIE KOMIIBIOTEPHBIX;

¢* BOCIIMTAHHUC y6€)KI[CHHOCTI/I B IO3UTUBHOU POJIin XUMUU B ’)KU3HU COBPECMCHHOI'O OGH.ICCTBa,
HEOOXOJMMOCTH XHMMHUYECKH TPaMOTHOTO OTHOIIEHHUS K CBOEMY 37I0POBBIO M OKpY>KaIoIIei
cpene;

¢ IPUMCHCHUC MMOJTYYCHHBIX 3HAHUU U yMeHI/Iﬁ JJISL 6630HaCHOFO HUCIIOJIb30BaHUA BCIICCTB U
MaTcpuajioB B 6BITy, CEIBbCKOM XO3STMCTBE M Ha IMPOMU3BOACTBC, PCHICHUA MPAKTUYCCKUX 3a/1a4 B
HOBCGI[HCBHOI\/JI JKU3HU, NPCAYIMPCIKACHUA SIBJICHI/If/'I, HAaHOCAIIUX BpCHd 3J0POBbBIO YCJIOBCKA H
OKpY’KaroLIEN cpee.

Mecto npeaMera B 0a3UCHOM y4e0OHOM ILIaHe

B yue6HoM turane MBOY r.Actpaxann «COIL Ne 30» nHa mzyuenwe xumumu B 10-11
KJlaccax OTBOAUTCS 68 4acoB Al 00s3aTeIbHOTO M3y4YeHHs] yueOHOro mpeiamera «XUMHsS» Ha
JTame cpeaHero oOmiero oopasoBanus Ha 0a30BOM YpOBHE, U3 pacuera | yac B Henmemnto npu 34
yueOHbIX Henensax. [Ipu sToM B Hel HpeaycMOTpEH pe3epB CBOOOTHOTO y4yeOHOrO BpEMEHHU B
oowveme (7) yuebnsix yacoB (wim 10 %) mis peanu3amnuul aBTOPCKUX MOIXOOB, UCTIOIB30BAHUS
pa3zHooOpa3HbIX (HOpM OpraHu3aluu y4eOHOro MpoIlecca, BHEAPEHUS COBPEMEHHBIX METO/I0B
00y4eHHUsI U MeAAroruueckuxX TeXHOIOTUH.

[Iporpamma mpemycMaTpuBaeT TPOBENCHUE PpaA3IUYHBIX (POPM  ypOKOB: JICKIWH,
1abopaToOpHBIX M MPAKTHUUECKHX 3aHSATHI, CEMHUHApOB, OOOOIIAIOMIMX YPOKOB; BHEIPEHUS
COBPEMEHHBIX METOJIOB OOYyUEHHUS W MENAarorudeckux TexHonorui. OIleHKa 3HaHUW U YMEHUH,
00yJarommxcsi MPOBOIUTCS C TOMOINBIO CHCTEMbl KOHTPOJBHBIX pPabOT TMocie H3YYeHUS
KIIIOYeBbIX TeM Kypca. B 10 kimacce mpemycMoTpeHO 4 KOHTpOJbHBbIE PAaOOTHI MO TeMaM:
«YmeBogopoael», «Kucinopoacoaepxaiue OpraHuyecKue COEAMHEHHs», «A30TcoAeprKalue
opraHu4eckue coenuHeHus», «MrtoroBas 3a Kypc opranuueckod xumum». B 11 kimacce
MpeIyCMOTpeHbl 4 KOHTpOJbHBIE PaboThl mo TeMaMm: «CTpoeHHEe aroMa U TepUuoauYecKast
CUCTEMA XHUMHUYECKHX DJIIEMEHTOB», «CTpoeHHE BEIIEeCTBa», «XUMHUYECKUE pPEaKLuny,
«BemectBa u ux cBoiicTBay. IIOMHMO KOHTPOJBHBIX PabOT, Mporpamma HpeayCMaTpUBACT
MIPOBEJICHUE MTPOBEPOUYHBIX PAOOT TECTOBOTO XapaKTepa Kak CHUCTEMY MOATOTOBKHU K aTTeCTAIMH
yuamuxcs 11 kinaccos B popme EI'D.



10 xmacc — 34 yu. ywaca (1 wac B HeAENO) - KypC OpPraHUYECKOW XHMMHH, M3 HHX
IUTAHOBBIX KOHTPOJIBHBIX PaboT-3,
MPAaKTUYECKUX padboT — 2.

11 xmacc - 34 yu. yaca (1 wac B Hememwo)- Kypc oOwWeH XUMUH, U3 HHUX
IUTAHOBBIX KOHTPOJIBHBIX PaldoT-2,
MPAaKTUYECKUX padboT — 3.

OO0mey4yeOHbIEe YMEHHS, HABBIKH M CIIOCO0OBI 1eATEJIbHOCTH.

Pabouas mnporpamma mpegycmarpuBaeT (GOpPMHUPOBAHHME Yy Yydyalluxcsi oOIeyd4eOHbIX
YMEHUH 1 HaBBIKOB, YHUBEPCAJIBHBIX CIOCOOOB EATEIILHOCTU U KIIFOYEBBIX KOMIIETECHIIHA.

TpeGoBanus HarpaBJIeHbI Ha peanusanuio JESATENIBHOCTHOTO,
IIPAKTUKOOPUEHTUPOBAHHOIO M JINYHOCTHO  OPUEHTHPOBAHHOTO  IOJXOJOB;  OCBOEHHUE
YYAIIUMUCS HMHTEJUICKTYaJIbHOW W TPAKTUYECKOW JEsTEeIbHOCTH; OBJIAJCHUE 3HAHMSAMHU U
YMEHMSIMH, BOCTPEOOBAHHBIMHM B IOBCEJIHEBHOM U3HH, MO3BOJISIOIIMMU OPUEHTUPOBATHCS B
OKpYXXAloIlleM MHUpPEe, 3HAaYMMBIMU JUIS COXPAaHEHHUs OKpYXKarolleld cpeasl M COOCTBEHHOTO
3J0POBBS.
JInuHOCTHBIE pe3yJIbTaTHhI :

—  MHPOBO33PEHHME, COOTBETCTBYIOIIEE COBPEMEHHOMY VYpPOBHIO pa3BUTUSA  HayKH,
3HAYUMOCTH HAayKH, TOTOBHOCTh K HAy4YHO-TEXHMYECKOMY TBOPHYECTBY, BIAJICHHE TOCTOBEPHOM
uHpOpMaIEel 0 MEPENOBBIX AOCTHIKCHHUAX U OTKPBITUSX MHUPOBOH W OTEUECTBEHHOW HAYKH,
3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHUSAX 00 yCTPOICTBE MHpa U 00IIECTBa;

— TOTOBHOCTh W CIIOCOOHOCTh K OOpa30BaHWIO, B TOM 4YHCIIE CaMOOOpa30BaHUIO, Ha
MPOTSDKEHUH BCEH KU3HHU; CO3HATENIbHOE OTHOIICHHWE K HENpephbIBHOMY OOpPa30BAHUIO Kak
YCIIOBHUIO yCTEITHOM MPpodecCHOHANBHON U 00IEeCTBEHHOU e TEIHHOCTH;

—  DKOJOTMYEecKas KylbTypa, OepeXKHO€ OTHOLIEHUS K POAHOM 3emile, NPUPOIAHBIM
OorarctBam Poccun W Mupa; MOHUMAaHHE BIUSHUS COLUATHHO-d)KOHOMHUYECKHUX TPOIECCOB HA
COCTOSIHWE MPUPOJHOW M COLMAIBHOM Cpelbl, OTBETCTBEHHOCTh 3a COCTOSHUE NPHUPOIHBIX
pECypcoB; YMEHHUS U HAaBBIKM Pa3yMHOTO MPHUPOIOIOIb30BAaHUS, HETEPIIMMOE OTHOILIECHHE K
NEHCTBUSIM, TMPUHOCAIIUM BpEI DSKOJIOTHUH; MNPHOOpPETEHHE OMbITa HKOJIOrO-HalpaBICHHON
e TENbHOCTH;

MeranpeaMeTHbIEe pe3y/abTaThl
PerynsiTuBHbIe YHMBepcaJbHblIe y4eOHbIE 1eiiCTBUS
BbInycKHMK HAYy4YUTCS:

—  CaMOCTOSITEIPHO OMPENENATh IeNIM, 3aJaBaTh MapaMeTpbl W KPUTEPHUH, MO KOTOPHIM
MOXXHO ONPEJEINUTh, YTO 11€JIb JOCTUTHYTA;

— OLOCHHUBATH BO3MOXXHBIC ITOCICACTBUA JOCTHUKCHUA IOCTaBJICHHOM OCJIN B ACATCIIBHOCTU,
COOCTBEHHOM >KM3HU M KU3HHU OKPYXKAIOMIMX JIOACH, OCHOBBIBASICH HA COOOPAKEHUSIX STUKU U
MOpaJIH;

—  CTaBUTh U (HOPMYyIHPOBaTh COOCTBEHHBIE 3a7aull B 00Opa30oBaTeIbHOW NESTEILHOCTH U
KN3HCHHBIX CUTyalluAX;

— OLEHHUBATh pPECYpPChl, B TOM YHCIE BpeMsi M Jpyrue HeMarepuaibHble PECYpCHI,
H€O6XOI[I/IMI)IC I JOCTUXKCHU A [OCTaBJIEHHOM! e,

— BbIOMpaTh MyTh JOCTIDKEHHS LENH, IUIAHUPOBATh pEUICHHE IOCTABICHHBIX 3ajad,
OIITUMU3HUPYS MaTepHaIbHbIE U HEMAaTepHaIbHBIE 3aTPaThl;

—  Opranu3oBbIBaTh 3((EKTUBHBIN MMOUCK PECypCcoB, HEOOXOMUMBIX ISl JOCTHKEHUS
IIOCTaBIICHHOM IICIIH;

—  COIOCTABJISTh MOJIYYEHHBIA PE3YJIbTAT IEATEIbHOCTH C IOCTaBICHHOM 3apaHee LeIbIO.



Ilo3HaBaTe/ibHBIC YHUBEPCAJIbHBIEC YUeOHbIE AeHCTBHA
BbInycKHMK HAy4YuTCH:

—  MCKaTh U HaXOAMUTh 0OOOIIEHHbIE CIIOCOOBI PEeIIeHUs 33aa4, B TOM YHCIIE, OCYIIECTBIATh
pa3BepHYTHIi HMH(OPMAIMOHHBIM TOMCK M CTaBUTh Ha €ro OCHOBE HOBbIE (ydeOHBIE W
MI03HABaTEIbHbIC) 3a]1auM;

— KPUTHYECKH OLEHUBaTb M MHTEPIPETUPOBATh HHPOPMALMIO C pa3HbIX IO3ULUH,
pacro3HaBath ¥ (PUKCUPOBATh NIPOTUBOPEUNS B MHOOPMALIMOHHBIX UCTOUHHUKAX;

—  HCIOJIb30BaTh PA3JIMYHBIE MOJEJIBHO-CXEMATUYECKUE CPEACTBA I IPEACTABICHUS
CYLIECTBCHHBIX CBSI3¢M W  OTHOLICHWH, a TakKe MPOTUBOPEYMH, BBIABICHHBIX B
WH(POPMAITMOHHBIX HCTOYHUKAX;

—  HaxOOWUThb U NPUBOAUTH KPUTUYECKHUE apryMEHTBbl B OTHOLICHHUH ACUCTBUN U CYKICHUU
JIPYroro; CIOKOMHO M pa3yMHO OTHOCUTbCA K KPHUTHYECKMM 3aMEUYaHUsSM B OTHOLICHUH
COOCTBEHHOTI'O CY)KJICHHUSI, PACCMATPUBATh UX KAaK pecypc COOCTBEHHOTO PA3BUTHUS;

—  BBIXOOWTH 32 paMKH y4eOHOTO TpenMeTa M OCYIIECTBISTH IeJICHANPABICHHBINH TTOUCK
BO3MOXKHOCTEH JJIs1 LIMPOKOro MEPEHOca CPECTB U CIOCOOOB NeHCTBUS;

—  BBICTpauBaTh MHAMBUIYaJIbHYI0 00pa30BaTeIbHYIO0 TPAEKTOPUIO, YUUTHIBAsI OTPAHUYCHUS
CO CTOPOHBI IPYTUX YYaCTHUKOB U PECYPCHBIE OIPAHUYECHHS,

—  MCHATh U YACPKUBATh PAa3HbIC IMO3UINH B IIO3HABATEIIBHON EATEIbHOCTH.

KoMMmyHuKaTHBHBIE YHHBepcaJlbHbIe YueOHbIe el CTBUS
BeInycKkHMK Hay4YuTCH:

—  OCYIIECTBJSITh JICJIOBYIO KOMMYHHUKAIIMIO KaK CO CBEPCTHHKAaMHM, TaK M CO B3POCIBIMHU
(kax BHYTpH 00pa3zoBaTeiIbHOW OpPraHM3AlMH, TaK U 32 €€ MpeAesiaMu), oa0UpaTh MapTHEPOB
JUTSI IETIOBOM KOMMYHHUKAIIMHM UCXOJISl U3 COOOPAKEHUN PE3yJIbTAaTUBHOCTH B3aUMOJICHCTBHSI, a HE
JIMIHBIX CUMIIATHI;

— TpU OCYIIECTBIECHUU TPYNIOBOH PaOOTHI OBITH KaK PYKOBOAMTENIEM, TaK W UJICHOM
KOMaHJIbl B Pa3HbIX POJsIX (F€HEpaTop UJEH, KPUTUK, UCTIOTHUTENb, BRICTYNAIOIIUN, SKCIIEPT U
T.0.);

—  KOOPJIMHUPOBATH U BBINOJHATH pabOTy B YCJIOBHUSIX pEaIbHOTO, BHUPTYaJbHOTO H
KOMOMHHPOBAHHOTO B3aMMOICHCTBUS;

—  Pa3BEpHYTO, JIOTUYHO K TOYHO H3Jararb CBOK TOYKY 3pPEHHUS C HCHOJb30BAHUEM
aJIeKBaTHBIX (YCTHBIX M MUCHhbMEHHBIX ) S3BIKOBBIX CPE/CTB;

—  pacro3HaBaTh KOH(IUKTOTCHHBIE CHUTyalldMd H NPEJOTBpAIlaTh KOH(PIUKTBI OO HX
aKTUBHOW (ha3bl, BBICTpAMBATh JCJIOBYI0O M O0pa30BaTelbHYI0 KOMMYHHKAIMIO, u30eras
JINYHOCTHBIX OLIEHOYHBIX CYKJICHHI.

IIpeameTHbIE pe3yJbTaThI.

B pesynbrate u3ydenus yaueOHOTo mpenamMeTa « XUMHUsS» Ha YPOBHE CPETHETO 00Iero
oOpa3oBaHus:
Brimyckauk Ha 6230BOM ypOBHE HAYUUTCS:

—  packpblBaTb Ha MpHUMEpax pojb XUMHUU B (OPMUPOBAHMHM COBPEMEHHOW HaydyHOH
KApTUHBI MUPA U B IPAKTUYECKOMN JESITEIILHOCTH YEIOBEKA,;

— JIeMOHCTpUpOBaTb Ha NpUMEpax B3aUMOCBA3b MEXAy XUMHEH W JApYrUMH
CCTCCTBCHHBIMH HAaYKaMU,

—  packpbIBaTh Ha MPUMEPAX MOJIOKEHUSI TEOPUH XUMHUYecKoro ctpoeHus A.M. bytneposa;

— moHuMaTh ¢usnueckuil cmbica [lepuommueckoro 3akona JI.W. MenneneeBa u Ha ero
OCHOBE OOBACHATH 3aBUCUMOCTb CBOMCTB XHMHYECKHX OJJIEMEHTOB M OOpa30BaHHBIX HMH
BEILIECTB OT 3JIEKTPOHHOIO CTPOCHHUSI aTOMOB;

—  OOBACHATH MPUUMHBI MHOTOOOpPa3Msl BEIIECTB HA OCHOBE OOIIMX MPEACTaBJICHUH 00 uX
COCTaBE U CTPOCHUU;



— TPUMEHATH MpPaBHUJA CHCTEMATUYECKOW MEXIyHApOAHOM HOMEHKJIATyphl Kak CpelcTBa
pa3nuYeHUs ¥ HACHTU(UKAIMH BEIIECTB M0 UX COCTaBY U CTPOCHUIO;

—  COCTaBIIITh MOJICKYJISIDHbIE U CTPYKTypHBIE (OPMYJBI OPraHMYECKUX BEIIECTB Kak
HOcHTENle WHQPOpPMAIMU O CTPOCHWHU BEIIECTBA, €r0 CBOMCTBAX W NPUHAIICKHOCTH K
OIpeesIEHHOMY KJIacCy COeTUHEHUH;

—  XapakKTepu30BaTh OPTaHUYECKHWE BEIIECTBA II0 COCTAaBY, CTPOCHHIO W CBOWCTBAM,
yCTaHaBJIMBATh NPUYMHHO-CJIECTBEHHBIE CBSI3U MEX1Y TaHHBIMHU XapaKTepUCTUKaMU BEIIECTBA;

—  TIPUBOAMTH TPUMEPHI XUMHUYECKUX PEAKIMi, PACKPBHIBAIOIINX XapaKTepPHBIE CBOHCTBA
TUIMYHBIX TIPEJCTaBUTENEH KIACCOB OPraHMYECKUX BEUIECTB C IENBI0 UX WACHTH(QHKALUU U
00BsICHEHHS 0071aCTH TPUMEHEHNS;

—  NPOTHO3MPOBATh BO3MOXHOCThH MPOTEKAHHUsI XMUMHUECKUX pEaklUil Ha OCHOBE 3HAHUH O
TUTIAX XUMUYECKON CBSI3U B MOJIEKYJIAX PEareHTOB M UX PEaKIIMOHHON CIIOCOOHOCTH;

—  HCIIONBb30BaTh 3HAHUSA O COCTaBEe, CTPOEHHMM M XMMHUYECKHUX CBOMCTBaX BEIIECTB IS
0€30MacHOT0 MPUMEHEHHUS B TIPAKTHUECKON JAEATEIbHOCTH;

—  TPUBOAMUTH HPUMEPHI MPAKTUYECKOTO UCIOIb30BAHUS MPOIYKTOB MEpepaboTKu HEPTH U
MIPUPOIHOTO Ta3a, BEBICOKOMOJICKYISIPHBIX COSAMHEHUH (TIOJIMATHIICHA, CHHTETHYECKOTO KayJyKa,
alleTaTHOTO BOJIOKHA);

—  TIPOBOJAUTH OMBITHI TI0 PACMO3HABAHUIO OPTaHMYECKUX BEIIECTB: TJIMIIEPHHA, YKCYCHOU
KHCJIOTBI, HEMIPEJeNbHBIX JKUPOB, TIIIOKO3bI, Kpaxmaia, OEJIKOB — B COCTAaBE MUILEBBIX MPOIYKTOB
Y KOCMETUIECKUX CPE/ICTB;

—  BIIQJIETh NpaBWJIAMHM M IpueMaMH 0e30MacHO paboThl ¢ XUMHUECKUMH BEIIECTBaMHU U
71a60paTOPHBIM 000PYIOBAHUEM;

—  YCTaHaBJMBATh 3aBUCUMOCTH CKOPOCTH XUMHUECKON PEAKIIMU U CMEIIEHUS] XUMUYECKOTO
paBHOBECUSI OT pa3NUYHBIX (DAKTOPOB C TENBI0 OINpENeNICHHS ONTUMAIBHBIX yCIOBHU
MIPOTEKAHUSI XUMHUECKUX MTPOLIECCOB;

—  TIPUBOAMTH MPUMEPHI THIPOJIN3a COJNEH B TIOBCETHEBHOW KU3HH YETIOBEKA;

— TPUBOAUTH TPUMEPHI  OKUCIUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIMA B  IMPHUPOE,
MIPOM3BOJICTBEHHBIX MPOIECCAX U KUZHENEATSILHOCTH OPTaHI3MOB;

— TOPUBOAUTH TPUMEPHl XUMHUYECKUX PEAKIHMH, pPACKPBIBAIOIIMX OOIIHME XUMHUYECKUE
CBOICTBa MPOCTHIX BCIICCTB — MCTAJIJIOB 1 HCMCTAJIJIOB,

— TPOBOAUTH pacyeThl HA HAXOKACHUE MOJICKYIAPHOH (QOPMYJBI YIJIEBOIOPOJA TIO
nNpoAyKTaM CropaHuvus M IO C€ro OTHOCHUTEJIBHON INUIOTHOCTH W MAaCCOBBIM J0JIAM 3JIEMCHTOB,
BXOJISIIIIAX B €r0 COCTAB;

— BJIaACThL IIpaBUJIAMU 6€3OHaCHOI‘0 06pameHH51 C COAKHNMH, TOPHOYMMU W TOKCUYHBIMU
BEIIECTBAMH, CPEICTBAMHU OBITOBON XUMHUH;

—  OCYHIECTBISATH IMOMCK XMMHUYECKOM WH(pOpPMALUU IO HA3BaHUIM, HACHTH(HKATOpaM,
CTPYKTYpPHBIM (pOpMyJIaM BEIIECTB;

— KPHUTUYCCKU OLCHHUBATH n HUHTCPIPECTUPOBATH XUMHYCCKYIO I/IH(l)OpMaI_[I/IIO,
COZICPIKAIIYIOCS B COOOIICHUSAX CPEJICTB MacCOBOW MH(pOpMaum, pecypcax MHrepHera, Hay4HO-
MOIMMYJIPHBIX CTAThAX C TOUKH 3PCHUA GCTGCTBGHHO-HaYQHOﬁ KOPPCKTHOCTHU B LCJIAX BBISIBJICHUA
OIMMUOOYHBIX CYXKJIEHUU U (DOPMHUPOBAHUS COOCTBEHHOM MO3UITUH;

—  TPEACTaBIIATh MYTH PEUICHUs TIOOATBHBIX MPOOJIeM, CTOSIIUX IMepe] YeI0BEYEeCTBOM:
IKOJIOTUIECKHX, SHEPTETUICCKHX, CHIPhEBBIX, U POJIb XUMHUH B PEIICHHH ITHX MPOOIIEM.

BbinyckHuK Ha 6230BOM YPOBHE MOJYYHT BO3MOKHOCTH HAYYHTHCSH:

- uutrocmpupoeaniv HaA npumepax Cmaho6Jlerue u 360J10YUuUI0 OpZClHM’i@CKOZZ Xumuu Kak
HAYKU HA pa3jludHblX UCMOPUYECKUX dmanax ee pa3eumusl,

- UCNONIL308ANb  MEMOObl HAYYHO2O NO3HAHUA NpU 6blNOJHEHUU NPOEKMOo8 U y’{€6H0-
UCCne008amenbekux 3a0ay no U3yuenuro CGOIZCWZG, cnocobos NnoJy4eHus U pacno3snHaearus
Op2aAHUYEeCKUX 6euecmes,



—  00bACHAMb NpUpPoO0y U CHOCOObI  00PA306AHUSL  XUMUYECKOU C6A3U. KOBAJIEHMHOU
(NONAPHOU, HEeNoNAPHOU), UOHHOU, MEeMALIUYECKOl, B8000POOHOU — C UYelblo OnpedeieHus
XUMUYECKOU aKMUBHOCIU 8eUjeCM8;

—  YCMAaHABIU8AMb 2eHeMUYECKYI0 C653b MedHCOy KIAccamu OpeaHuyecKux eeuecme 0.
000CHOBAHUSL NPUHYUNUATLHOU 803MONCHOCIU NOTYYEHUS OP2AHUYECKUX COCOUHEHUN 3A0AHHO20
cocmasa u CmpoeHusi;

—  YCMaHaemeamyv 63auMoCea3U Medxcoy axmamu u meopuel, NPUYUHOU U Cle0Cmeuem
npu auanuze NpoONeMHbIX cumyayuili U O0OOCHOBAHUU NPUHUMAEMbIX peueHUll HAd OCHO8e
XUMUYECKUX 3HAHUIL.

BbinyckHHMK Ha YIiIy0/JeHHOM YPOBHE HAYYHTCS:

—  packpblBaTb Ha MpHUMEpax pojb XUMHUU B (OPMUPOBAHMHM COBPEMEHHOW HayuyHOU
KapTUHbl MHpa U B NPAKTUYECKOM [EATEIbHOCTU YEJIOBEKA, B3aUMOCBSA3b MEXAY XHUMHUEH U
IPYTUMU €CTECTBEHHBIMU HayKaMU;

—  WUIIOCTPUPOBATH HAa IIPUMEPAX CTAHOBICHHE W JBOJIIOLUIO OPraHUYECKOM XMMHH Kak
HAyK{ Ha pa3JIMYHbIX HCTOPUYECKUX dTaNax €€ pa3BUTHS,

—  yCTaHaBIMBaTh NPUYMHHO-CJIEICTBEHHBIEC CBSA3U MEX]y CTPOCHHUEM aTOMOB XMMHUYECKUX
JIEMEHTOB U NIEPUOANYECKAM N3MEHEHUEM CBOWCTB XMMHUYECKHX DJIEMEHTOB U UX COCIIMHEHUH B
COOTBETCTBHH C MOJOKEHUEM XUMUYECKUX IEMEHTOB B IIEPUOINYECKOM CUCTEME;

—  AHAJINU3MPOBATh COCTAaB, CTPOCHME U CBOMCTBA BELIECTB, IPUMEHSS MOJOKEHHSI OCHOBHBIX
XUMHUYECKHX TEOpUH: XMMHUYECKOrO CTPOECHMsI OopraHuueckux coeauHeHuid A.M. Byrtneposa,
CTPOEHMS aTOMa, XMMHYECKOM CBS3HU, DJIEKTPOJIUTHUECKON IUCCOLMALNN KUCIOT U OCHOBAHUI;
YCTaHABIMBATh IPUYMHHO-CJIEACTBEHHBIC CBSI3U MEK/y CBOMCTBAMH BELIECTBA U €0 COCTABOM U
CTPOEHHEM;

— NIPUMEHATH MpaBUja CUCTEMATUUYECKONM MEXIyHapOJHOM HOMEHKIIATypbl KaK CpelCTBa
pa3nuyeHus ¥ UICHTU(UKAIIMY BEIIECTB MO0 UX COCTABY U CTPOEHHUIO;

—  COCTaBIISITh MOJIEKYJISIPHBIE U CTPYKTYpHbIE (POPMYJIbI HEOPTAaHUYECKUX U OPTraHUYECKUX
BEIIECTB Kak HOcUTeNed uHpoOpMaLuMM O CTPOSHHM BEIIECTBA, €ro CBOMCTBaX U
MIPUHAJIEKHOCTHU K OIIPENEICHHOMY KJIACCY COCIMHEHHU;

—  OOBACHATH MPHUPOAY U CHOCOOBI 00pa3oBaHUSI XHWMHUYECKOW CBS3U: KOBAJEHTHOU
(TONSIPHOIM, HEMOJIAPHOI), MOHHOM, METaJUIMYECKOW, BOIOPOAHONW — C IICJIBIO OINpeACSICHUS
XMMHMUYECKOU aKTUBHOCTH BEILECTB;

—  XapakTepu3oBaTh (PU3NYECKHE CBOWCTBA HEOPTAaHWYECKMX M OPraHMYECKUX BEUIECTB U
yCTAQHaBJIMBaTh 3aBUCUMOCTh (PU3UUECKHUX CBOMCTB BEIIECTB OT THUIA KPUCTAITMYECKON
peLIeTKY;

—  XapaKTepHU30BaThb 3aKOHOMEPHOCTH B M3MEHEHMHM XHMHMUYECKMX CBOWCTB IIPOCTBIX
BELIECTB, BOJOPOIAHBIX COEANHEHUH, BBICIINX OKCHJIOB U THIAPOKCHIOB;

—  IPHUBOAWUTH IPUMEPBI XUMUYECKUX PEAKLUM, PACKPBIBAIOIINX XapAaKTEPHbIE XUMUYECKUE
CBOMCTBA HEOPraHWYECKMX M OpPraHMYECKHX BEIIECTB H3YYEHHBIX KIACCOB C MLEIBI0 HUX
UACHTU(QUKALUU U 00BSICHEHUS 00J1aCTH IPUMEHEHUS;

—  ONpeAensaTh MEXaHW3M pEaKlUd B 3aBHUCHUMOCTH OT YCJIOBUN IMPOBEIEHUS pEaKUUU U
IIPOrHO3MPOBATh BO3MOKHOCTh ITPOTEKAHUS XUMUUECKUX PEaKLU Ha OCHOBE TUIIA XMMHYECKOU
CBSI3U U aKTUBHOCTH PEarcHTOB;

—  YCTaHaBJIMBATh 3aBUCUMOCTb PEAKIIMOHHON CIIOCOOHOCTH OPraHUYECKUX COECUHEHUH OT
XapakTepa B3aMMHOIO BJIMSHHUS aTOMOB B MOJIEKYJIaX C ILIE€JIBIO IIPOTHO3UPOBAHUS IPOIYKTOB
peakuuu;

—  yCTaHaBIMBaTh 3aBUCUMOCTb CKOPOCTH XMMHUUYECKOH PEaKIMU U CMEIIEHUS XUMUYECKOTO
paBHOBECUs] OT PAa3IUYHBIX (DAKTOPOB C LENIbI0 OIpEeNeHUsT ONTUMAJbHBIX YCIOBUH
MIPOTEKAHUS] XUMUYECKUX MPOLIECCOB;



—  yCTaHaBIMBaTh F€HETUUYECKYIO CBA3b MEKIY KJIaCCaMU HEOPraHWUYECKUX U OPTaHUYECKUX
BEIIECTB i1 OOOCHOBaHMSI MPUHUUIHUAIBHON BO3MOXKHOCTH IOJYYEHHUS HEOPraHUYECKUX H
OpPraHUYECKUX COECAUHEHHUN 3aJJaHHOTO COCTaBa U CTPOEHUS;

— moadupaTh peareHThl, YCJIOBUS U ONPENENATh MPOAYKTbl pPEaKIHi, MO3BOJISIOMINX
peanu3oBaTh  JIAOOpPATOpPHbIE W MPOMBIIIJICHHBIE  CHOCOOBI  MOJyYeHHs]  BaKHEMIIMX
HEOPraHMYECKUX U OPraHUYECKUX BEIECTB;

—  ONpEAeNATh XapaKTep Cpelbl B pe3ysibTaTe TUAPOJIN3a HEOPTaHUUECKUX U OPTaHUYECKUX
BEIIECTB W MNPHUBOAUTH TMPUMEPHI THIPOJIHM3a BEIIECTB B IOBCEJIHEBHON KHU3HU YeEJOBEKa,
OMOJIOTHUECKUX OOMEHHBIX MPOIECCaxX U MPOMBIIIIEHHOCTH;

— TPUBOAWUTH TPUMEPHI OKUCIUTEIbHO-BOCCTAHOBUTENBHBIX pEAaKIUH B  MPHUPOJE,
IIPOU3BOACTBEHHBIX MIPOLECCAX U KUZHEAEITEIbHOCTH OPraHU3MOB;

— 00OCHOBBIBaTh MPAKTUUYECKOE HCIOJIb30BAHHE HEOPraHMYECKHMX U OPraHUYECKUX
BEIIIECTB U UX PEaKIHil B IPOMBIIIJICHHOCTH U OBITY;

—  BBIMOJHATH XUMHUYECKHUH  OKCIIEPUMEHT 10  pPACIO3HABAaHUIO W MOJYUYEHUIO
HEOPraHMYECKUX M OPraHMYECKHUX BEILECTB, OTHOCSIIUXCA K PA3JINYHBIM KJlaccaM COEIMHEHU,
B COOTBETCTBUU C MPaBUJIAMH U NpHeMaMH 0€30MacHOM paboThl C XUMHUUYECKUMH BEIIECTBAMU U
na0opaTopHBIM 00OPY/IOBAHUEM;

— TpOBOAUTH pacyeTbl Ha OCHOBE XHUMHUYECKUX (OpPMYIT U ypaBHEHUH peakIuii:
HaXOXJIEHHE MOJIEKYIISIPHON (OpPMYJIBI OPraHNUECKOro BEIIECTBA 110 €r0 INIOTHOCTU U MAaCCOBBIM
JIOJISIM DJIEMEHTOB, BXOJIIMX B €0 COCTaB, WM IO MPOAYKTaM CTOpaHUs; pacueThl MacCOBOM
70 (Macchl) XMMHUYECKOIO COEAMHEHHMs B CMECH; pacueThl Macchl (o0bema, KOIMYecTBa
BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIM OJHO W3 BEIIECTB JaHO B M30BITKE (MMEET MPUMECH);
pacyeTbl MacCcOBOM WM OOBEMHOH JONM BBIXOAA MPOAYKTa pPEAKUUU OT TEOPETHUYECKU
BO3MO>KHOTO; pacueThl TEIUIOBOro 3(pdexTa peakiuu; pacueTbl 0ObEMHBIX OTHOILLIEHUI Ta30B MPU
XMMUYECKHX pPeaKUusaX; pacdeTsl Macchl (00beMa, KOJMYECTBA BEIIECTBA) MPOAYKTAa PEAKIIMH,
€CJIM OIHO U3 BEIECTB JIaHO B BUJIE PACTBOPA C OIpPE/IEICHHON MacCOBOM J10JIeil pacTBOPEHHOTO
BELIECTBA,

—  UCHOJb30BaTh METOJAbl HAYYHOTO TIIO3HAHUS: aHaIM3, CHHTE3, MOJEIUPOBaHUE
XMMUYECKHX MPOIECCOB U SBICHUM — MpPU pELIeHHH Y4eOHO-MCCIEAOBATENbCKUX 3ajlad 110
M3YUYEHUIO CBOICTB, CIIOCOOOB MOJTYYEHHS U PACIIO3HABAHUS OPraHUYECKHUX BEIIECTB;

—  BIIQJIETh NpaBWIaMU O€30MaCHOTO OOpalleHUs] C E€IKUMH, TOPIOYMMU U TOKCHYHBIMU
BEIIECTBaMHU, CPEJICTBAMH ObITOBOM XUMUM;

—  OCYLIECTBISATh IMOMCK XMMHUYECKOM HH(pOpPMALMU IO HA3BaHUAM, HAECHTH(HUKATOpaM,
CTPYKTYPHBIM (hOpMyJiaM BEILECTB;

— KpUTHYECKM  OIEHMBAaTh M  HMHTEPIPETUPOBATh  XUMHUYECKYI0  HH(OpMAIHIO,
coJiepKalllytocsi B COOOLIEHUSIX CpeICTB MaccoBoi nH(popmanuu, pecypcax HTepHera, Hay4HO-
MOMYJISIPHBIX CTaThbsSIX C TOUKU 3PEHMS ECTECTBEHHO-HAYYHOM KOPPEKTHOCTHU B LIENSIX BBISBICHUS
OLIMOOYHBIX CYKACHUN U (POPMUPOBAHUS COOCTBEHHOW MO3UIUY;

—  YCTaHaBJMBATh B3aHMMOCBS3U MEXAY (pakTaMu M TeopueH, MPUUMHON U CIEICTBUEM NpHU
aHaJi3e NpPOoOJEeMHBIX CHUTyalluii MW OOOCHOBAaHMHM MPUHUMAEMbIX pEHIEHUH Ha OCHOBE
XUMHUYECKHUX 3HAHUM;

—  TIPEACTaBJIATH MyTH PElICHUs INIOOANbHBIX MPOOJIeM, CTOSIMIMX MEPEe]] YeI0BEYECTBOM, U
NIEPCIIEKTUBHBIX HAINPABJIICHUN Pa3BUTUSA XMMHUYECKHX TEXHOJIOTMH, B TOM YHUCIIE TEXHOJIOTHMH
COBPEMEHHBIX MaTepHUaJiOB C Pa3IMYHON (PYHKIMOHAIBHOCTHIO, BO3OOHOBISIEMBIX HCTOUHUKOB
CBIPbs, IEPEePaOOTKU M YTUIN3AIUN TPOMBIIIIEHHBIX U OBITOBBIX OTXOOB.

BbinyckHHMK Ha yriy0J1leHHOM YPOBHeE MOJIYYHUT BO3MOKHOCTh HAYYUTHCH:

—  gopmynuposams yenv UCCIEO08AHUS, BbIOBUSAMb U NPOBEPAMb IKCNEPUMEHMATLHO
2unomesvl 0 XUMUYECKUX CBOUCMBAX Geujecme HA OCHO8e UX COCMABA U CMPOEHUs, Ux
CNOCOOHOCMU 6CMYNnams 8 XuMuueckue peakyuu, O Xapakmepe U NPOOYKMAx pa3iudHblx
XUMUYECKUX Pearyull,



—  CaAMOCMOAMENbHO — NAAHUPOBAMb U  NPOBOOUMb  XUMUYECKUEe  IKCNEePUMEHMbL  C
cobmoodenuem npasun 6e3onacHol pabomol ¢ ewecmsamu U 1aO0pamopHuiM 000PYO08aAHUEM;

—  UHmMepnpemuposamsv OaHHble 0 COCMABe U CMPOEHUU 8eUjecma, NOTYUeHHble C NOMOUbIO
COBPEMEHHBIX (PUBUKO-XUMUYECKUX MEMO08;

—  OnuUCHLIBAMb COCMOAHUE INEeKMPOHA 8 aAmoMe HA OCHOBE COBPEMEHHbIX KBAHMOBO-
MEXAHUYEeCKUX NPeOCMAGIeHUull O CMpOeHuu amoma Oisi  OOBACHEHUs.  pe3yIbmamos
CNEeKMPAaNbHO20 AHANU3A BeUjeCNE,

—  Xapaxmepuzo8amv polb  A30MOCOOEPHCAUUX — 2eMEPOYUKTUYECKUX — COCOUHEeHUll U
HYKJIEUHOBLIX KUCIOM KAK BANCHEUUUX OUONOSUYECKU AKMUBHBIX 8eLeCmE;

—  NPOCHO3UPOBAMb  BO3MONCHOCMb ~ NPOMEKAHUSL  OKUCIUMETbHO-80CCMAHOBUMETbHBIX
Peakyull, 1excauiux 8 0CHO8e NPUPOOHBIX U NPOU3BOOCIBEHHBIX NPOYECCOS.

OCHOBHOE COJIEPKXAHUE
10 kaacc (34 yaca)

OPITAHMYECKAA XUMUA (31 u.)
Krnaccudukanus 1 HOMeHKIaTypa OpraHMYeCcKUX COeTUHEHUH. XUMUYEeCKUe CBOWCTBA OC-
HOBHBIX KJIACCOB OPTaHUYECKUX COCIUHEHUN.
Teopust CTpO€HUSI OpPraHUYECKUX COEAUHEHUN. YIIepOoAHblii ckener. Paaukansbl.
@yHKIMOHANbHbIE TpyHIbl. ['oMonoruueckuii pan, romonoru. CTpykTypHas H30Mepusl.
YmeBonopoasl: alKaHbl, AJKEHBl W JIHEHBI, AJKWHBI, apeHsbl. [IpHpojHbIE MCTOYHUKH
YIJIEBOJOPOIOB: HE(DTH M MPUPOTHBI ras3.
Kucnoponconepxamye COeIMHEHUs: OJHO- M MHOIOATOMHBIE CIMPTHI, (EHOI,
aJIbJIerU/]IbI,0IHOOCHOBHBIE KAPOOHOBBIE KMCIIOTHI, CJIOKHbBIE IPUPBI, KUPDI, YITICBOIbI.
A3zoTconepxaliue coelMHEHNs: aMUHbI, AMUHOKHUCIIOTHI, OEIIKU.
[Tonmumepsl: uIacTMaccsl, KaydyKd, BOJIOKHA.
Hemoncmpayuu
[Tpumeps! yIieBoJOpOAOB B pa3HbIX arperaTHbIX COCTOSIHUAX (IPOMaH-OyTaHOBask CMECH B
3akuranke, OeH3uH, napaduH, achaibr).
[Tosmyuenue 3THICHA U ALETUIICHA.
KadecTBeHHBIE peakliiy HA KPaTHBIE CBSA3H.
JIaGopaTopHbIE OMBITHI
3HaKOMCTBO C 00pa3amMM IIacTMAcC, BOJIOKOH M KaydyKoB (paboTa ¢ KOJIEKIIUSIMH).
3HaKOMCTBO C 00pa3amMy MPUPOAHBIX YITIEBOAOPOJIOB U MPOIYKTaMH UX MepepaboTKH

(paboTa ¢ KOIIEKIUAMN).

3HAKOMCTBO C 00pa3laMu MUIIEBBIX, KOCMETUYECKUX, OMOTOTHUECKUX U METUIIUHCKUX 30711
U TeIIeH.

NsroroBnenue Mozesneil MoJIeKyJl OpraHuYECKUX COEAMHEHUI.

OO0HapyKeHHe HelpeIeTbHBIX COSTMHEHUH B )KHUIIKUX HEPTETIPOIYKTaX U PACTUTEIILHOM
Macie.

KadecTBeHHBIC peakIMy Ha aJIbJIETH/IbI, MHOTOATOMHBIC CITUPTHI, Kpaxmall U OCJIKH.

IIpakTryeckue 3aHATHUS

Nnentuduxanyst opraHM4ecKuX CoeIMHEHUH.
PacnioznaBanue miacTMacc U BOJIOKOH.

XUMHA U XKNU3HD (3 4.)
XuMmus u 310poBbe. JIekapcTBa, pepMeHTbI, BUTAMUHbBI, TOPMOHbI, MUHEPAJIbHBIE BOJIBI.



[TpoGnemsl, CBS3aHHBIE C IPUMEHEHUEM JICKAPCTBEHHBIX MPEMapaToB.
Xumus B TOBCEAHEBHOM »ku3HU. Mototue u yucTsmme cpeactsa. [lpasuna 0e3omnacHoin
paboThI cO cpeacTBaMu ObITOBOM XUMHH. bbITOBas XuMu4deckas rpaMOTHOCTb.

JIeMoHCT panuun

OO0pa3ibl IeKapCTBEHHBIX MPENapaToB U BUTAMUHOB.

OO0pa3siibl CpeaCTB TUTUEHBI U KOCMETHKHU.

JlaGopaTopHbIe OMbBITHI

3HAKOMCTBO C 00pa3IamMu JICKapCTBEHHBIX MPEIapaToB JOMAITHEH MEIUIIMHCKON alTCUKH.

3HAKOMCTBO ¢ 00pa3iaMu MOIOIINX U YUCTSIIUX CpeAcTB. M3yueHne HHCTPYKIUI 10 UX
COCTaBYy ¥ MPUMCHCHHUIO.

OCHOBHOE COJIEPKAHHUE
11 kaacc (34 yaca)

METO/bI [IO3HAHHMA B XUMHUU (1 u.)
POJIB BKCHepI/IMeHTa nu TeOpI/II/I B XUMHUMU. MOI[CJII/IpOBaHI/IC XUMHUYCCKUX HpOL[eCCOB.
Hemoncmpauuu
AHaJII/I?; 1 CUHTEC3 XUMHNYCCKHUX BCIICCTB.
TEOPETNUYECKHME OCHOBbBI XUMHNMU (18 u1.)
CoBpeMeHHBIC MPEICTABICHHS O CTPOCHHH aTOMa.

AtoM. M3orombl. AToMHBIE OpOMTamu. DIIEKTpOHHAs KilacCHU(pHUKAIMS DJIEMEHTOB (S-, p-
aeMeHThl). OCOOEHHOCTH CTPOCHHUSI SIIEKTPOHHBIX 000JI0YEK aTOMOB TIEPEXOHBIX HIIEMEHTOB.
[lepuonnueckuii 3akOH W MepuUoAUYEcKas cUCTeMa XMMHUYecKux 3neMeHToB J.JM1.Menneneesa,
UX MUPOBO33PEHUYECKOE U HayYHOE 3HAUYEHUE.

Xumuyeckasi cBsizb. KoBajeHTHast CBs3b, €€ PA3HOBUAHOCTU M MEXaHU3MbI 00pa30BaHUS.
CreneHb OKHMCICHHS M BaJEHTHOCTb XUMHYECKMX 3yeMeHToB. WMoHHas cBs3b. KaTnoHbl u
aHuoHbl. MeTannuueckass CBsi3b. BopopomHas cBs3b, €€ poib B (OPMUPOBAHUU CTPYKTYP
O6uononumepoB. Enunas npupoja XuMUYECKUX CBS3EH.

BemectBo. KauecTBeHHBIN U KONMUECTBEHHBIM COCTAB BellecTBa. BellecTBa MOJIEKYIIPHOTO
Y HEMOJIEKYJISIPHOTO cTpoeHus. KpucTaminuecke pereTk.

[TpuunHBI MHOTOOOPA3HsI BEIIECTB: U30MEPHUS, TOMOJIOTHS, aJUIOTPOITHSI.

UYuctele BemecTBa U cMecu. CriocoObl pas3fienieHns cMecel U MX UCIoNb30BaHue. SIBieHus,
MPOUCXOSAIINE TPU PACTBOPEHUU BEIIECTB — pa3pylIeHHE KPUCTAUIMYECKONH pPEIIeTKH,
g dy3ust, TUCCOUUAIus, TUAPATAIHS.

Hctunnbie pactBopbl. CrIocOObI BBIPaXCHHUS KOHIICHTPAITUH PACTBOPOB: MacCOBasi OIS
pacTBOpEeHHOro BemlecTBa. Jluccommanusi 3JIEKTPOJIMTOB B BOJHBIX pacTBopax. CuibHBIE U
cl1a0bIe AIEKTPOIIUTHI.

[ToHsTHE O KOJUTOMAAX U UX 3HAYCHHE (301U, TEIH).

Xumnueckue peakiuu. Kraccudukamuss XUMHUECKHX pEakIUii B HEOPTaHUYECKOW |
OpPraHUYeCKOW XHUMHHU IO PA3IUYHBIM mpu3HakaM. OCOOCHHOCTH peakiuil B OpraHUYeCKOM
XUMHH.

Peakiiuu nonHoro oOMeHa B BOJHBIX pacTBopax. [ Mapoian3 HeopraHuyeckux u
opraHuveckux coenuHeHuid. Cpena BOIHBIX PAaCTBOPOB: KHCHas, HEWTpaibHas, MIEIOYHAS.
Bonoponnsriit nokazarens (pH) pactopa.

TermoBoit 3 heKT XUMUYIECKON pEeaKInu.

OKHCIUTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIIUU. DIIEKTPOIN3 PACTBOPOB U PACILIABOB.
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[IpakTHdeckoe MpUMEHEHHE IEKTPOIIN3A.
CKOpOCTh peakiny, ee 3aBUCHMOCTb OT Pa3InYHbIX (akTopoB. Karanuszarops! u katanms.
[IpencraBienue o pepMeHTax, Kak OMOIOTHIECKUX KaTajau3aTopax OeIKOBOW MPUPOIBI.
OO6patumocTh peakiuil. XUMHYECKOE PaBHOBECHE U CIIOCOOBI €r0 CMEILEHUS.
Hemoncmpayuu
Mopnenu HOHHBIX, aTOMHBIX, MOJICKYJISIPHBIX H METAJUTMYECKUX KPUCTAJUIMIECKUX PEIIETOK.

Mogenu MoJeKyI U30MEPOB U TOMOJIOTOB.

[Tomydyenue anmoTponHeIX MoaudUKaIuii cepsl u Gocdopa.

PacTBOpeHune okpameHHbIX BemecTB B Boje (cynbdara menu (II), mepmanranaTa kamws,
xyopuaa xenesa (I11)).

3aBHCUMOCTH CKOPOCTH PEAKIIMH OT KOHIICHTPAIIUU M TEMIIEPaTypHl.

PasnosxxeHue nepokcuaa BOJOPOa B MIPUCYTCTBUU KaTanu3aropa (okcuaa mapranua (IV) u
dbepmenTa (KaTayassl).

OO0pa3ipl NHUIIEBbIX, KOCMETUYECKUX, OMOOTUYECKUX U MEAUIIMHCKUX 30JIeH U reNel.

Dddexr Tungans.

JlaGopaTopHbIe OMbBITHI

Omnpenenenre xapakTepa Cpeibl pacTBOpa € MOMOIIbI0 YHUBEPCAIBHOTIO HHIMKATOPA.

[IpoBenenue peaxiyii HOHHOTO 0OMeHa Il XapaKTEPUCTHUKHU CBOIMCTB JIEKTPOJIUTOB.
HEOPI'AHUYECKAS XUMUA (14 4.).

Knaccudukamnus HeopraHn4eckux coeiMHEeHNH. XMMUYECKHe CBOMCTBA OCHOBHBIX KJIACCOB
HEOPraHWYECKUX COCAUHEHUM.

Mertasibl. DIEKTPOXUMUYECKHM psil HaNpspKeHH MeTayuioB. OO01muye criocoObl MOTyYeHUs
MmeTauioB. [ToHsTre o koppo3un MeTayioB. CriocoObl 3alUTHl OT KOPPO3HUU.

Hewmerannpl. OKMCIUTENBHO-BOCCTAHOBUTENIBHBIE CBOMCTBA TUIIMYHBIX HEMETAJUIOB (Ha
pUMepe BOJIOPOZA, KUCIOpOJa, TrajoreHoB W cephl). OOIIas xapakTepUCTHKA MOATPYIIIbI
rasoreHoB (0T gropa 10 nona). braropomHeie ra3sl.

Hemoncmpayuu

OO6pa3siibl METAIOB U HEMETAJIIOB.

Bo3sronka nopa.

N3roroBieHne HOJHON CIMPTOBOM HACTOMKH.

B3anMHOe BhITECHEHHE TaJIOTEHOB U3 PACTBOPOB UX COJIEH.

OO0pa3siibl METAUIOB U UX COCTUHEHUH.

Topenwme cepsl, hocdopa, jxene3a, MarHusi B KUCIOPOJIC.
BzanmopeiicTBrEe MIETOYHBIX H ISITOYHO3EMEIBbHBIX METAIIOB C BOJIOM.
BzaumoneiicTBre MeIH C KUCIOPOJIOM U CEPOIA.

OnbITHI IO KOPPO3UK METAJIIIOB U 3aIUTE OT HEE.

Jlabopamopmbie onvimul

B3aumoselicTBue IMHKA U KeEJe3a C pACTBOPAMH KHUCJIOT U LIETOUCH.

3HAKOMCTBO ¢ 00Opa3liaMyi METAJJIOB ¥ UX pydaMH (padoTa ¢ KOJJICKIIUSIMH).

3HAKOMCTBO ¢ 00pa3liaMu HEMETAIIOB ¥ UX IMPUPOAHBIMU COSTUHEHUSIMH (paboTa ¢ KO-
JIEKIHSIMH).

Pacnio3naBanue XJ10pua0B U cyab(haToB.

Ilpakmuueckue 3anamus

[Tonyuenue, cobupanue 1 pacrio3HaBaHKUE Ta30B.

Perrenme skcriepuMeHTaNBHBIX 33724 10 TeMe «MeTallIbl 1 HEMETAJUTBI.
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I/I,Z[CHTI/I(I)I/IKaLH/Iﬂ HCOPTaHNYICCKUX COEIUHEHUIA.

XUMUS Y KU3HD (2 u.)

HpOMI)IHIJ'IeHHOG MOJIY4YCHUEC XUMHUYCCKHX BCUICCTB HAa NPHUMEPC TPON3BOACTBA cepH0171 KHUCJIOTBI.

XUMHUYECKOE 3arps3HEHUE OKPYKAIOUIEH Cpeibl U €0 MOCIEACTBUS.

TeMmaTn4eckoe pacnpeaejacHue 4acoB
n3y4aeMbIX pa3aenoB N TeEM Mo rogam O6y‘-IeHI/IFI

Ne Paznensr KommuecTBo yacoB
n/n Kypca IIpumepHas Pabouas nporpamma
TOCyIapCTBEHHAS 10 11 HATOIO | IpUMEYaHUs
nporpamma KJIacC | KJlacc
I | Metoap! mo3HaHus B 2 1 1 2
XUMUHU
II | TeopeTnueckue OCHOBBI 18 - 18 18
XUMUU
III | Heopranunuyeckast Xumust 13 - 14 19 Pacmnpenue
3a cyer
PE3EPBHOTO
BPEMEHHU
IV | Oprannueckue BemecTsa 25 31 - 31 Pacmnpenue
3a cyer
pE3EPBHOTO
BPEMEHH
V | Xumus u )Ku3Hb 4 3 2 5
Bcero gacos 68 34 34 68
Pacnpenesienue cogep:xkanusi IPUMEPHON MPOrpPaMMbl
B KAJIEH/IaPHO-TEeMATHY€CKOM IJIAHUPOBAHUH
10 xmacc (1 4. B Henmemo)
Kon-Bo . Kon-Bo
Tembl MUIAaHUPOBAHUSA Tembl pabodeii mporpaMMbl
Jac. Jac.
1 MeTo/ibl TT03HAHHUST B XUMHUH 1 MeTo/ibl TTI03HAHUS B XUMHUH 1
) Teopust XMMUYECKOTO CTpOCHHUS 4
OpraHUYEeCKHUX COETUHEHMI
3 YmeBonopoas! U UX IMPUPOIHBIE 1
WCTOYHUKH
Kuczoponconepxanuie Opranuyeckasi XuMusl. 25
4 OpPraHUYECKHE COCTUHECHUS U X 9
HWCTOYHUKHU
A3oTcoaepikaliue OpraHu4ecKue
5 COEIUHEHUS U UX HAXOXKICHUE B 7
KUBOW PUPOAE
6 XUMUS U KU3Hb. 2 XuMHS 1 )KU3Hb. 3
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Pezeps - Pezeps 5
Bcero
34 34
JacoB
Pacnpenenienue conep:xkaHusi NpMMePHO MPOrpaMMBbI
B KAJIEHJIAPHO-TEMATHYeCKOM IJIAHMPOBAHUM
11 knacc (1 4. B HEnent0)
Komn-
Koi-Bo .
TeMbl IaHUPOBAHUS qac TeMbl TpUMEPHOI MTPOTrPaMMBI BO
) qac.
1 MeTtoap! ITO3HAHUS B XUMHUU 1 MeToapl TO3HAHUS B XUMUU 1
Crpoenus atoma. CtpoeHue
TeopeTnueckne OCHOBBI
2 BEIIECTBA. XUMHUYECKHE 18 18
XUMHA
peaKIuu.
3 OCHOBHBIE KIACCHI
HEOPraHNYECKUX COCAUHEHUN 14 Heoprannueckas xumusi. 13
Meramiel. Hemeraimisl.
4 XHUMUS U )KU3HB. 1 XUMHSA U )KU3HbB. 1
Pesepn 1
Bcero
34 34
JacoB
IIpakTHYeckas 4acTh
10 xmacc
(6a30BbIi YPOBEHD, | 4. B HENIEIIO)
Ne @PopMBI KOHTPOJIS
n/m Tema Komnuec
TBO KoHTponsHbIE pabOTHI [TpakTrueckue padboThI
JacoB
I MeToabl IT03HaHUI 1
B XUMUU
IT | Opranuueckas 31 Nel «YmeBoopoasn» Nel. PacnosnaBanue
XUMUSA Ne2 «Kucnopoacoaepkaiue | miacTMacc ¥ XUMUYECKUX
OpraHWYECKHE BEIIECTBAY BOJIOKOH.
Ne3 «AzoTconepxkaiiue No2. nentudukanus
OpraHMYEeCKHE BEIIECTBAY OpraHMYeCKHX BELIECTB
III | XumMus u Ku3Hb 2 - -
HUTOT'O 344

11 ximacc

(6a30BbIil ypoBeHb, | 4. B Henelno)
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Ne @PopMBbI KOHTPOJIS
/o Tema Komuuec
TBO KoHTponbHBIC pabOTHI [TpakTryeckue paboThI
JacoB
I MeTtoasl IT03HaHUSI 1 - -
B XUMUH
I | Teopernueckue 18 Nel Crpoenue aroma. -
OCHOBEI XUMUH CrpoeHue BemecTna .
XUMUYECKUE PEAKIIUU
III | Heoprannueckas 14 Ne2 BemiectBa u ux Ne 1. [Tonyuenue,
XUMUS CBOMCTBA cobupanue u
pacro3HaBaHKE ra3oB
M3Y4YEHHE UX CBOMCTB
Ne2 Pemenue
AKCIIEPUMEHTAIIbHBIX
3a7a4 1o TeMe «MeTaslibl
1 HEMETaJIbD».
Ne3 Unentuduxarnus
HEOPraHUYECKUX
COoeIMHEHUN
IV | XumMus 1 )KU3HB 1 - -
34 g

KpuTtepuu oneHKkH ypOBHS 3HAHUI yYalIuxcst

PesynbraTel 00y4eHUs XUMHUH JOJDKHBI COOTBETCTBOBATH OOLIMM 3ajjadaM IpeaMeTa U
TpeOOBaHUSAM K €T0 YCBOCHHIO.

Pesynpratel 0O0y4YeHHsS OIIEGHHMBAIOTCA TIO0 TNATHOAIBbHOM cucteme. Ilpu oreHke
YUMTBHIBAIOTCS CJIEAYIONINE KaueCTBEHHbIE TIOKa3aTeu OTBETOB:

* niryOnHa (COOTBETCTBUE U3yUYEHHBIM TEOPETUYECKUM 00O00IIEHUSM);

*0CO3HAHHOCTb (COOTBETCTBUE TPeOyeMbIM B MPOrpaMMe YMEHHSM MPUMEHSTH MOIY4YEHHYIO
uH(pOpPMAIIHUIO);

*[10JIHOTA (COOTBETCTBUE 00BEMY IIPOrpaMMbl U HH(POpPMALIUK YUEOHUKA).

[Ipu omeHKe YYMTBHIBAIOTCS YHUCIO M XapakTep OMMOOK (CyIIECTBEHHBIX WIH
HECYILIECTBEHHBIX).

CymiecTBeHHbIe OIIMOKU CBSA3aHbI C HEAOCTATOUYHOM NTyOMHOM M 0CO3HAHHOCTBIO OTBETA
(HampuMmep, YYEHUK HENPaBWIBHO YyKa3ajl OCHOBHbIE IIPU3HAKU IIOHATUH, SIBICHHUH,
XapaKkTepHble CBOWCTBA BELIECTB, HEMPABUIBHO CHOPMYIUPOBAN 3aKOH, MPABHIO U T.J. WIH
YYEHUK HE€ CMOI INPUMEHUTh TEOPETUYECKHE 3HAHUS JUIsl OOBSCHEHMS] M IpeJICKa3aHMs
SBJICHUM, YCTAHOBJICHHS TNPUYMHHO-CIECJCTBCHHBIX CBS3€H, CpaBHEHHMS U KJaccu QUKAIUH
SIBJICHUH U T. 11.).

HecymecTBenHble OMIMOKU OIpPENEsSOTCs HENOJHOTOM OTBeTa (Hampumep, ymyLieHHe
U3 BHUJA KaKOro-nmubo HexapakTepHOro (axkTa NMpU OMUCAHMM BeElIecTBa, mporecca). K Hum
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MO>XHO OTHECTH OTOBOPKH, OMMCKH, AOIYLIEHHbIE 10 HEBHUMATEILHOCTU (HampuMep, Ha JIBa U
0osee ypaBHEHUH peakiuil B MOJIHOM MOHHOM BHJE JOIYIICHA OJHA OIMUOKa B 0003HAUYCHUU
3apsijia MOHA).
Pesynbratel 00yueHUsI MPOBEPSIOTCS B MPOIECCE YCTHBIX M TMHCHMEHHBIX OTBETOB
yYaluxcs, a TAK)Ke MPY BBHITTOJTHEHUH UMH XUMHUYECKOTO HKCIIEPUMEHTA.
OueHKa YCTHOIO 0TBETAa

Ouenxa «5»:

* OTBET IOJHBIA U MPABWIbHBIA Ha OCHOBAHUH M3yUYCHHBIX TCOPHUIA;

* MaTepHal H3JIOKEH B ONPENSICHHON JIOTHYECKOW IOCIIENI0BATeIIBHOCTH, JUTEPATyPHBIM
SI3BIKOM;

* OTBET CAMOCTOSATEIILHBIN.

Ouenxa «4»:

* OTBET MOJHBIN U MPABWIbHBII HA OCHOBAaHUH H3yYEHHBIX TEOPHil;

* MaTepual U3N0KEH B ONPEACTIEHHON JTOTHYECKOH MOCIeI0BATENbHOCTH, MPU STOM JOMYIICHBI
JIBE-TPY HECYIIECTBCHHBIE OIMIMOKH, UCTIPABIICHHBIC 110 TPEOOBAHUIO YUUTEIIS.

Ouyenka «3»:

* OTBET MOJHBIHA, HO TPH ITOM JOIMYyIICHA CYIICCTBEHHAs OMMOKA WJIH OTBET HEIOJIHBIH,
HECBSI3HBIN.

Ouyenka «2»:

* Ipu OTBETE OOHAPY)KEHO HEMOHMMAHUE YYaIIUMCS OCHOBHOTO COJEpXaHUsA Y4eOHOTro
MaTtepuaia Win JOMYIIEHbI CYIECTBEHHBIC OIIMOKH, KOTOPhIC yUalIUiCS HE MOXKET UCIIPaBUTh
TP HABOSIIHUX BOMPOCAX YUUTEIIS.

OneHkKa NMCbMEHHBIX padoT

Ouyenka IKcnepumMeHmanbHoIX YMEHUIL

OneHka CTaBUTCS HA OCHOBAaHUU HAOIIIOJCHUS 32 YYAIIMMUCS U TUCBbMEHHOTO OTUeTa 3a paboTy.
Ouyenxa «5»:

* paboTa BBHITIOJHEHA IMOJTHOCTHIO U MPaBUIIHHO, CACNIaHbI MPABIIbHBIC HAOTIONEHUS U BBIBOIBI,

* SKCIIEPUMEHT OCYIICCTBJICH IO TUIAHY C YYETOM TEXHHUKH OE30MAaCHOCTH U TPaBHI PabOTHI C
BEIIECTBAMHU U 000PY/IOBAHHEM;

* MPOSIBJICHBI  OPTaHHU3AIMOHHO-TPYIOBBIC YMEHUS (TIOJICP)KMBAIOTCS YHCTOTa paboUuero Mecra
Y TIOPSIJIOK Ha CTOJIe, SKOHOMHO HCITOJIB3YIOTCS PEaKTHUBHI).

Ouenka «4»:

* paboTa BBITIOJHEHA MMPABUJIBHO, CACIIaHbI MPABUILHBIC HAOIIOMICHUS U BBIBOJBI, HO MPH 3TOM
AKCIIEPUMEHT MPOBEJIEH HE MOJHOCTHIO MJIM JOMYIIEHbI HECYIIECTBEHHBIE OIIMOKH B paboTe ¢
BEIIECTBAMHU U 000PYJIOBaHHEM

Ouenxa «3»:

* paboTa BBIMOJHEHA MPAaBWJIBHO HE MEHEE YeM HAroJOBHHY WM JOMYIIECHA CYIIECTBEHHAs
omrOKa B X0/I€ PKCIEPUMEHTa, B OOBSICHEHHH, B 0POpMIIEHUN pabOThI, B COOTIOICHUU TPABUI
TEXHUKHU 0€30MacHOCTU MpHU paboTe ¢ BelecTBaMH M 000pyJOBaHHEM, KOTOpasi UCTIPaBIsSETCS
10 TpeOOBAHUIO YUUTEIIS.

Ouyenka «2»:
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* JIONyIICHBI JBe (M OoJyiee) CYIICCTBEHHBIC OMIMOKH B XOJIE AKCICPUMEHTA, B OOBSICHCHUH, B
opopmiieHnH pabOThI, B COOJIOJEHWW TMPaBUJI TEXHUKH OE30MacHOCTH TMpu paboTe C
BCIIECTBAaMHU WU 060py2[0BaHI/IeM, KOTOPBIC yqamnﬁcsl HC MOXKCT HUCHpPABUTH OaXKE II0
TpeOOBAHUIO YUUTEIIS.

OueHKa YMEHMil pelaTh IKCIIePUMEHTAJIbHbIE 3212491

Ouenxa «5»:

* JIaH PENICHUsI COCTABJICH MPAaBWIHHO;

* MPaBWJILHO OCYIIECTBJIEH MOA00P XUMHUECKUX PEAKTUBOB M 000PYIOBAHUS,

* IaHO TIOJIHOE OOBSCHEHUE M CACIaHbl BEIBOIBI.

Ouenxa «4»:

* [JIaH PEUICHUs1 COCTABIICH MPABUIIBHO;

* MPaBUIBHO OCYIIECTBIEH MOA0OpP XUMHUYECKHX PEaKTUBOM H OOOpYIOBaHUS, MPHU STOM
JIOTYIIEHO He Oosiee IBYX HECYIIECTBEHHBIX OMIMOOK B OOBSICHEHUHU U BBIBOJAX.

Ouyenxa «3»:

* [JIaH PEUICHUs1 COCTABIICH MPABUIBHO;

*IIPAaBUIILHO OCYIIECTBICH IMOAOOP XUMHYECKHX PEAKTHBOB W OOOPYIOBaHHUsS, HO JOIMYIIEHA
CYIIECTBEHHAs OIMNOKA B OOBSICHEHUH U BBIBOJAX.

Ouenka «2»:

* JoNyHIeHBl ABe (KM OoJiee) OMMOKM B TJIaHE PEHICHUs, B TTOJ00PE XUMHUYECKUX PEAKTHBOB U
00opyoBaHUs, B OOBSICHEHUH U BBIBOJAX.

OuneHka YMEHHUI pemiaTh pacyeTHbIC 321241
Ouyenxa «5»:

* B JIOTHUYECKOM pACCYKJICHUU M PEIICHUH HEeT OmHOOK, 3ajaya pelieHa palloHaIbHBIM
CrocoooM.

Ouenka «4»:

*B JIOTUYECKOM PACCYKJICHUH W PEIICHHH HET CYIICCTBEHHBIX OIMMOOK, HO 3ajada pericHa
HEpaIMOHATHHBIM CITOCOOOM WM JOIMYIICHO He 0oJiee IBYX HECYNIECTBEHHBIX OIIUOOK.

Ouyenka «3»:

*B JIOTHYECKOM PACCYXJCHUU HET CYIICCTBEHHBIX OINMOOK, HO JOMyIIeHAa CYIICCTBEHHAs
omuOKa B MAaTEMaTHYECKUX pacyeTax.

Ouyenxa «2»:

*HMEIOTCS CYIIECTBEHHBIEC OIIMOKH B JIOTUYECKOM PACCYKACHUU U B PEIICHUH.

MarepuajibHO-TeXHUYECKOe U MH(OPMALIMOHHOE 0o0ecreyeHue

st mpoBeieHUsT ypOKOB KAOMHET XMMHH OCHAIIIEH KOMIIBIOTEPOM, ITPOCKTOPOM,
AKpaHOM, a Takke 000pyJOBaHUEM U MaTepuaIaMu, HEOOXOIUMBIMU IS BHITIOTHEHHUS
MPAKTUYECKON 9aCTU MPOTPAMMEI.
B nanuune numerorcs-
®  TA0JMIbI:
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IIepuonnyeckas cucrema xuMuueckux dauemenTos .M. Menzeneesa.
DNEKTPOXUMUYECKHM psAJl HAPSHKEHUM METAJLIOB.

Tabnuua pacTBOPUMOCTH.

Knaccugukanus HeopraHn4eckux BELECTB.

l'omonoruueckuit psg « AKaHbI

[TopTpeTsl XUMHKOB.

Ta6murer 8-11 kmacc(15mT)

Tabmuupl no xumuu (16 1)

Tabnuib! cripaBovHbIE IO XUMUHU

Tabmuupl «benku u HyKJIEHHOBBIE KUCIOTBD»

Paznarounsie Habopbl TabauL «OKUCTUTETLHO-BOCCTAHOBUTENIbHBIE peakuumy (151T)
Pa3natounsie Habops! TabmuI « TUMbl XUMHUYeckor cBs3w» (1511T)

e KaceTbl M TUCKH:

KomnakT-nuck «Xumus B mIKojie. ATOM U MOJIEKYJIa»

Komnaxt-auck «Xumus B 1mkose. BonHbie pacTBOpb»

Komnakr-guck «Xumus B mkose. MuHepanbHbIE BELIECTBA»

KomnaxT-auck «Xumus B mkose. CloxKHble XUMUYECKUE COSTUHEHUS
Kommakrt-guck «Xumus B mikone. Coany

KomnakT-auck «Xumus B MIKoJe. YIIEPOa U €ro COSAUHEHHSD)

Komnakt-auck «BupryanbHas mkonabHas 1aboparopus 8-11 kimace»

Kacera «XuMudeckue 31eMeHTbD

e HHurepHeT -pecypcehl:

Jliia oOecrieyeHus II0A0TBOPHOTO yueOHOro IpoLecca NpeArnonaraeTcsi UCIoIb30BaHNE
MHPOPMaIUN U MaTepUaloB CleAyIOMUX MHTepHeT-pecypcoB:

- MunuctepctBo o6pazoBanus PO : http://www.informika.ru/; http://www.ed.gov.ru/;
http://www.edu.ru/

- TectupoBanue online 5-11 xmaccsr: http://www.kokch.kts.ru/cdo/

-ITenarornuyeckast Mmactepckas, ypoku B IHTepHeTe u MHOroe apyroe: http://www.teacher.fio
- HoBpie TexHo0TMN B 00pa3oBanuu: http:/www.edu.seana.ru/main/

-ITyteBonutens «B Mupe Hayku» AJs MIKOIBHUKOB: http://www.uic.ssu.samara.ru/nauka/
-Merannnuxnonenus Kupumna u Medoaus: http:// www.mega.km.ru/

-Caiit «S uny Ha ypok xumumn»: http://.1september.ru/

-Komnexmuu L{OP: http://school-collection.edu.ru/collection.organik/

-Komnekuuu cpeaneii mkomsl: http:/www.chemistry.ssu.samara.ru/

-OCHOBBI XUMUU: 3JIEKTPOHHBIA YUEOHUK «XUMHUSI ISl BCEX)»: UIUTIOCTPUPOBAHHBIE
Marepuaibl Mo o0ILel, OpraHnYecKoi 1 HEOPraHMYECKONH XUMUHU:
http://school-sector.relarn.ru/nsm/

-OnexTpoHHas 6MOIMOTeKa y4eOHBIX MaTepHajIoB Mo XMMUHU Ha nopTaie Chemnet:
http://chemfiles.narod.ru/

- [IporpammHoe obecrieueHue Mo XMMHUU.

YyeoHo-MeToAMYeCKU KOMILIEKT

Yueonuxu:
1. Xwumus 10 knacc. bazosiii ypoBens. O.C.I'abpuensu, —M., «/Ipodar, 2010
2. Xwuwmus 11 kiacc. bazossrit ypoerb. O.C.I'abpuensn, —M., «/Ipoda», 2010

Memoouueckasa 1umepamypa 011 yuumens:

1. COOpHUK HOPMATHUBHBIX JTOKYMEHTOB
[TpumepHas mporpaMma cpeHero(IoIHOT0) 00IIero 00pa3oBaHus M0 XUMHUH.
denepanbHbI KOMIIOHEHT TOCYIAPCTBEHHOTO CTaHAapTa OCHOBHOTO OOIIEro
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9.

obpasoBanus o xumuu (2010r)

[Iporpamma kypca xumun 10-11 kinaccoB 0011e00pa3oBaTeNbHBIX YUPEKICHUM, CpeTHss
NoJHasA mIKona, mpomibHelid yposens. O.C.I'abpuensu, M: Ipoga, 2007

INabpuensn. O. C, SAmykoBa A. B. Xumus. 10 xn. ba3oBsiii ypoBeHb: Metoanueckoe
nocobue. — M.: [Ipoda , 2009.

INabpuensn O. C., AmykoBa A. B. Xumus. 11 k. ba3zoBeiif ypoBeHb: Mertoauueckoe
nocobue. — M.: [Ipoda, 2009.

INabpuensn O. C, .. OctpoymoBa. HactronbHas kaura yuurens. Xumus. 10 ki
MeTtomunueckoe nmocoodue. — M.: BAKO, 2008.

INa6puensa O. C, JIvicora I'I'.,, BBenenckas A.I'. HactonpHas kaura yaurens. Xumus. 11
KI1.: Metomuaeckoe nocodue. — M.: Ipoda, 2009.

INabpuensn O. C., OctpoymoB WM. I. Opranunyeckas XuMusi B TecTax, 3ajayax,
ynpaxkneHusx. 10 ki — M.: Ipocga, 2007

INa6puensta O. C, Octpoymos U. I'. O6mrast xumus B TecTax, 3agadax, ynpakHeHusx. 11
k1. — M.: [Ipoda, 2007

KontpomnbHbie u npoBepounbie padoThl kK yueOHUKy O. C. ['abpuensna «Xumus. 10» /O.
C. TI'abpuensHs u np. — M.: lpoda, 2010.

KontpomnbHbie u npoBepounblie padoThl k yueOHUKy O. C. ['abpuensna «Xumus. 11» /0.
C. T'abpuensa u np. — M.: poda, 2010.

Jlumepamypa ona odyuarowuxca:

1.

INa6puensim O. C, AmykoBa A. B. PaGouas Terpanb. 10 kn. ba3oBeiii ypoBeHb. K
yueOHuky O. C. I'abpuensina «Xumusa. 10 xmacc. basoBsiif ypoBeHb». — M.: JIpoda,
2010.

I'abpuensa O. C., Pemmetos I1. B., OctpoymoB . I'., Hukutiok A. M. ['oroBuMcs K eau-
HOMY rocyiapcTBeHHOMY dk3ameny. — M.: JIpoda, 2003-2009.

I'abpuensa O. C, OctpoymoB W. I'. Xumust As1si NIKOJIFHUKOB CTAPIIMX KIACCOB U MOCTY-
MAIIKX B BY3bl: YueOHOe ocodue mocodue. — M.: Jlpoda, 2005.
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