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HOACHUTEJBHASA 3AIINCKA

[IporpamMmMa Mo XuMuM Ha YpOBHE CPEAHEr0 00IIero oOpa3zoBaHus pa3padoTaHa
Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-03 «O0 obpa3zoBaHuU B
Poccuiickoit ®denepanun», TpeOOBaHHI K pe3yibTaTaM OCBOCHHS (deaepaabHOM
oOpasoBarenpHON TporpaMmbl  cpemHero obmiero ob6pazoanus (POII COO),
npencTaBlieHHbIX B DefepaqbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM CTaHIapTe
COO, c¢ yuérom KoHmeniuu mnpenojaBaHuss y4eOHOTO IpeaMera «XHUMHUS» B
oOpazoBarenbHbIX opranuzanusax Poccuiickoit denepaiinu, peaau3yomux OCHOBHbIC
oOpa3oBaTeybHbIE NPOTPaMMbl, U OCHOBHBIX NOJIO)KeHUH «CTpaTrerun pa3BUTHUS
Bocniutanusi B Poccuiickoit ®denepannn Ha nepuoa 1o 2025 roga» (Pacnopspkenue
[IpaBurenscTBa PD o1 29.05. 2015 Ne 996 - p.).

OcCHOBY NOJIXOJOB K pa3pabOTKe MpOrpaMMbl MO XHWMHHU, K OIPEAEICHUIO
oOuieil crpaTerun oOy4deHMsI, BOCIIUTAHUS M Pa3BUTUS OOYYAIOIIMXCS CPEICTBAMHU
yuyeOHoro npeamera «Xumus» aas 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTaBWIIM
koHuenrtyansHbele mnoioxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH,
COJICp)KaHMs, Pe3yJbTaTOB OOy4YeHUS U TpeOOBAaHUU K YPOBHIO TMOJATOTOBKH
BBIITYCKHUKOB.

XHAMHYECKOE oOpa3oBaHue, [0JIy4aeMoe BBIITY CKHUKAMH
00111€00pa30BaTeIbHON  OpraHU3alvK, SBISETCS HEOTHhEMJIEMOM 4YacThl0 HX
oOpazoBaHHOCTH. OHO CHYXHAT 3aBEepUIAIONIMM  3TallOM  pealu3aluyd  Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE KIIIOUEBBIX LIEHHOCTEW, MPHUCYLINX
LIEJIOCTHON CHCTEME XUMHUYECKOI0 00pa30BaHus. DTH HEHHOCTU KacaroTCs MO3HAHUS
3aKOHOB MPUPOJbI, (POPMUPOBAHUS MUPOBO33PEHUSI U OOLIECH KyJIbTYphl YEJIOBEKa, a
TaK)K€ DKOJIOTMYECKH 0OOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0POBBIO U TPUPOAHON
cpene. Peanuzyercss xumuyeckoe oOpa3zoBaHUE OOYYaIOIIMXCS HA YPOBHE CPEIHErO
oOuiero o0pa3oBaHusl CPeACTBAMH Yy4eOHOro MpeaMera «XHUMHA», COAEpKaHHE U
MIOCTPOCHHUE KOTOPOIO OIpeAeTeHbl B MPOrpaMMe MO XUMHUU C Y4ETOM crerupuKu
HAyKd XUMHUHU, €€ 3HAUYCHHUS B TO3HAHWU TPUPOJbI M B MATEPUATBHOM >KU3HU
oOlIecTBa, a Takke ¢ YY4ETOM OOIMMX IeJie M MNPUHIIMIOB, XapaKTepU3YHOIINX
COBPEMEHHOE COCTOSIHHE CHUCTEeMBbI CpeaHero ooOiiero oOpa3zoBaHusi B Poccuiickoii
denepanum.

XuMHUSL KaK DJIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK MIpaeT 0co0yi0 poJib B
COBPEMEHHOM LIMBUIIM3ALIMHU, B CO3IaHUHM HOBOM 0a3bl MaTepuaibHOU KyJIbTypbl. OHa
BHOCUT CBOM BKJaJ B (POPMHUPOBAHUE PALMOHAIBLHOTO HAYYHOTO MBIILJIECHUS, B
CO3/IaHHE€ WEJIOCTHOTO MPEACTaBICHUS 00 OKpYXKAIOIIeM MHpEe Kak O €IWHCTBE
IpPUPOIBI U YENOBEeKa, KOoTopoe (opmupyeTrcs B XMMHUHA Ha OCHOBE NMOHHMMAaHUS



BEIIECTBEHHOI'0 COCTaBa OKPY’KAIOLIEr0 MHPA, OCO3HAHUSA B3aUMOCBSI3H MEXKIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00JaCTSIMU IPUMEHEHUS.

TecHO B3aMMOJCHCTBYS C JPYTMMHM €CTECTBEHHBIMM HAayKaMM, XUMHs CTaja
HEOTHEMJIEMON YaCThbI0O MHUPOBOW KYJIbTYPbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOIO
TpyZla WU JKA3HU KaKI0oro wieHa ooOmiectBa. CoBpeMEHHas XuUMHUs Kak Hayka
CO3MJATENIbHAs, KAaK HayKa BBICOKMX TEXHOJIOTMM HAIlpaBIeHA HA pELICHHE
[JI00ANBbHBIX MPOOJIEM YCTOMYMBOIO PA3BUTHS 4YEJIIOBEYECTBA — CBIPHEBOM,
HHEPreTUUECKOH, MUILEBOM, IKOIOTMUECKON 0€30I1aCHOCTH U OXPaHBbI 30POBbSL.

B coorBercTBUM ¢ OOmMMMM UEISIMM M TNPUHLUIAMH CPEIHEro OOILero
oOpaszoBaHus cojaepxkanue mnpeamera «Xumus» (10—-11 knaccel, 6a30BbId YPOBEHb
M3Y4YEHUs1) OPHUEHTHPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO IOJTOTOBKY
oOyJaromuxcsi, HEOOX0IMMYI0 UM Jis BBIPAOOTKH MUPOBO33PEHUYECKUX OPUEHTUPOB,
YCIELIHOTO BKJIKOYEHHUS B )KU3Hb COLUYMa, IPOJOJKEHUS 00pa30BaHus B pa3IMuHbIX
00JacTsx, HE CBSI3aHHBIX HETTOCPEICTBEHHO C XUMHUEH.

CocraBnsomUMHA  nipeAMeTa «XHUMHSD» — SBIAIOTCS  0a30BbIE  KypChl —
«Oprannyeckasg xumus» u «OOwm@asgs W HEOpPraHUYecKass XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIEp’KaHUsl KOTOPBIX SIBJSIIOTCS OCHOBBI 0a30BOIM HayKu: cucTeMa
3HAaHUU [0 HEOPraHWYECKOW XUMHUM (C BKJIIOYEHHEM 3HAHMW W3 OOIIEH XUMHUH) U
OpraHn4eckon xumuu. POpMUPOBAHHWE IAHHOM CUCTEMBl 3HAHWU INPU H3YYEHUH
npeaMeTa 00ecreynBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOTO00Opa3usl BEILIECTB
Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa conaepkanusi KypcoB — «OpraHmueckas Xumus» u «OOmas u
HEOpraHuyeckas XuMHs» c(hOpMHpOBaHa B MporpaMme IO XMMHHM Ha OCHOBE
CUCTEMHOTO MOJXO0Ja K M3YYEHHIO Y4YeOHOro Marepuana U OOyCJIOBJIEHA
MCTOPUYECKH OOOCHOBAHHBIM PA3BUTHUEM 3HAHMM HA ONMpPEAENIEHHBIX TEOPETHUYECKUX
ypoBHsX. Tak, B Kypce OpraHM4eCcKO XMMHUH BEILIECTBA PACCMATPUBAIOTCS HAa YPOBHE
KJIACCUYECKOM TEOPHUU CTPOCHUS OPraHUYECKUX COCAUMHEHMM, a TaKKE€ Ha YpPOBHE
CTEPEOXUMHUYECKUX U AIEKTPOHHBIX MPEICTABICHUN O CTpOEHUH BelecTB. CBeleHus
00 M3y4yaembIX B Kypce BEUIECTBaxX HAIOTCAd B PAa3BUTUU — OT YIJIEBOJOPOAOB O
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHMH. B Kypce opraHuueckoil XUMuu
MOJTy4aloT pa3BUTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIET0 0Opa3oBaHuUs
NepBOHAYAIbHbIE MPEJICTABICHUS O XHMHUYECKOM CBA3M, KIacCU(PUKAIIMOHHBIX
IIPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMUYECKOU
peaKkuuu.

[loq HOBBIM yrjaoM 3peHuss B mpeameTe «XuMus» 0a30BOro YpOBHS
paccMaTpuBaeTCsi MU3YYEHHBII Ha YpOBHE OCHOBHOTO oOHIEro 0oOpa3oBaHMs
TEOpeTHUUECKHii MaTtepuan ¢ (AKTOJIOTUYECKUE CBEIEHUS O BEUIecTBaX U
XUMHUYECKON peakuuu. Tak, B 4YacTHOCTU, B Kypce «OOmas v HeopraHuyeckas
XUMHSD)  O0yYarolMMCsl IPEJOCTaBIsETCS BO3MOXKHOCTb OCO3HATh 3HA4Y€HHUE



NEPUOANYECKOTO 3aKOHA C OOIIETEOPETHYECKHX U METOAOJOTHYECKHX MO3HIIHM,
ry0ke TOHATh HCTOPUYECKOE W3MEHEHHE (YHKIMHA STOro 3akoHa — OT
000011aK011IeH 10 0OBSICHSIONICH U IPOTHO3UPYIOIICH.

Enunas cuctema 3HaHUNA O Ba)KHEMINIUX BEIIECTBAX, WX COCTaBE, CTPOCHUH,
CBOMCTBaX WU NPUMEHEHHH, a TAKXKE O XHMHYECKHUX PEAKIHUSX, UX CYIIHOCTH H
3aKOHOMEPHOCTSIX NMPOTEKaHus AoMoaHsAeTcs B Kypcax 10 n 11 ximaccoB anemeHTamu
COJICp’KaHUS, UMECIONIUMU KYJIbTYPOJOTUUECKUNH U MPUKIATHON XapakTep. OTH
3HaHUS CMOCOOCTBYIOT IMOHUMAHHUIO B3aUMOCBSI3M XUMHUHU C JAPYTMMH HayKamH,
PACKpBIBAIOT €€ poJib B MO3HABATEIBHOW M MPAKTUYECKON NEATEIbHOCTH YeJIOBEKa,
CIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHUS K MPOIIECCY TBOPUECTBA B 0OJIACTH TEOPUH U
MPAKTUYECKUX TMPUIIOKEHUNA XHUMHUH, TMOMOTAIOT BBIMTYCKHUKY OpPHUEHTHPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX TIpo0JieMax, CBSI3aHHBIX C XHUMHEH,
KPUTUYECKHA OCMBICIUBATh MH(DOPMAIMIO U IPUMEHSTH €€ JIJIsl TIOTOJTHEHUS! 3HAHUM,
pELICHUS] UHTEJUICKTYAJIbHBIX U 3KCIIEPUMEHTAIbHBIX MCCIEI0BATEIbCKUX 3a1ay. B
LIEJIOM COJIep’KaHue y4yeOHoro mnpeamera «XUMHUS» JAHHOTO YPOBHS HU3YUYEHUS
OPUEHTHUPOBAaHO Ha (OpPMHUPOBAHUE Yy OOYYAIOIIMXCS MHUPOBO33PEHUYECKON OCHOBBI
Uil TOHUMaHusi QuiocodpCKuX HJeH, TaKUX KaK: MaTepuaibHOE €IMHCTBO
HEOPraHUYECKOTO U OPraHMYECKOro MHUpa, 0O0YCIOBJICHHOCTh CBOMCTB BEIIECTB HMX
COCTaBOM U CTPOEHUEM, MMO3HABAEMOCTh MPUPOIHBIX SIBICHUN MyTEM SKCIIEPUMEHTA
W PpEIICHUS NPOTUBOPEUMUA MEXKIYy HOBBIMM (akTamMu U TEOPETUYECKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJM XMMHUHU B PELIEHUU SKOJIOTMYECKUX NpoldsieMm, a
TaKXKe TMpoOsieM COEpeKEeHUs IHEPTEeTUYECKUX PECYPCOB, CHIPbs, CO3JaHUSI HOBBIX
TE€XHOJIOTUM U MaTEPUAJIOB.

B mmane pemeHuss 3a7ad  BOCHUTAHUS, Pa3BUTUS U COLUATM3AIUU
0o0yJaromuXcsi TPUHATBIE MPOTPAMMOM MO XHUMHH TOAXOJbI K OIpPEACICHUI0
colepKaHUsi W TIOCTPOCHHUS TIpeIMeTa MpeaycMaTpuBalOT  (GOpPMHpPOBAHUE
YHUBEPCAIBHBIX YYEOHBIX JCHCTBUN, UMEIONIMX 0a30BOE 3HAUCHHUE IS PA3TMUHBIX
BUJIOB JIEATEIBLHOCTH: pEIICHUs NpodJieM, TOucKa, aHaimm3a U 00paboTKu
uHpopMalui, HEOOXOAUMBIX [UIsi MPUOOPETEHUs ONbITa MNPAKTUYECKOH U
UCCJIeI0BATENbCKON AESTENBHOCTH, 3aHUMAIOIEH BaXKHOE MECTO B TO3HAHUU XUMUHU.

B mpakthke mnpemogaBaHus XUMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro
oOpa3zoBaHMsl, TaK ¥ HAa YPOBHE CpPEIHEr0o OO0IIero oOpa3oBaHUs, MPHU OMpPEAeICHUN
collepKaTeIbHOM  XapaKTEPUCTUKU LeJeld M3ydeHUs NpeaMeTa HampaBlieHuEM
MEPBOCTEIICHHOM 3HAYUMOCTH TPAAUIMOHHO TMpu3HAETCS (OPMUPOBAHHUE OCHOB
XUMUYECKOM HAayKH Kak OO0JacTH COBPEMEHHOI'O €CTECTBO3HAHUS, NMPaKTUUECKOM
NEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO W3 KOMIIOHEHTOB MHPOBOW KyIbTypbl. C
METOJAUYECKOM TOYKM 3PEHUS] TAKOW NOAXOJA K ONPEACICHHUIO UENeW W3y4eHUs
peIMeTa SBIJISIETCS BIIOJIHE ONPABAAHHBIM.



CoryacHO MaHHOW TOYKE 3PEHHS TJABHBIMU IIEJSIMH HM3yYCHHs TpeaMeTa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBAsIIOTCA:

e (QopMupoBaHue CHCTEMBI XHUMHYECKHX  3HAHUH KaK  BaKHEHIICH
COCTAaBIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOWU
JeKaT KIIOYEBBIC TMOHATHSA, (PYHIAMEHTAIbHBIC 3aKOHBI M TCOPUU XUMUH,
OCBOCHME s3blKa HAayKH, YCBOCHHE M IOHUMAHUE CYIIHOCTH JOCTYIHBIX
0000111eH1IT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C UCTOPHUEH uX
Pa3BUTHS ¥ CTAHOBJICHUS,

e (opMupoBaHuEe W pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BELIECTB U XUMHUYECKUX PEaKInii, HEOOXOAUMBIX JJIsi TPUOOPETEHUS] YMEHUIA
OpPUEHTHUPOBATHCS B MUPE BEIIECTB U XUMUYECKUX SIBJIICHUN, UMEIOIINX MECTO
B IIPUPOJIE, B MPAKTUYECKOUN U MOBCETHEBHOMN KU3HU;

e pa3BUTHE YMEHHH M CIOCOOOB JEATEIBHOCTH, CBSI3aHHBIX C HAONIOJECHUEM U
OOBSICHEHHEM  XUMHYECKOTO  OKCIEPUMEHTa, COOJIOJICHHEM  TIPaBHI
0€3011acHOr0 OOpaIeHUs C BEIIECTBAMH.

Hapsiny ¢ stum, copeprkaTenbHasi XapakTEpUCTHKA IIeJied W 3ajlady WU3y4deHUs
MpeaMeTa B MPOrpaMMe 10 XMMHHM YTOYHEHA W CKOPPEKTUPOBaHA B COOTBETCTBHH C
HOBBIMHU TIPUOPUTETAMHU B CHUCTEME cpeaHero oOmiero obpaszoBanus. Cerogns B
MIPETOIaBaHNK XMMHUHU B OOJIBINICH CTEMEeHN OTHAETCS MPEANOYTEHNE MPAKTHICCKOM
KOMITOHEHTE CoJiepKaHusi 00yUYeHUs, OPUEHTUPOBAHHOM Ha TOJITOTOBKY BBITYCKHUKA
001eo0pa3oBaTeIbHOM  OpraHM3allii, BIQJACIONIET0 HE HAOOpoM 3HAHUM, a
(GYHKIIMOHATBHOW TPAaMOTHOCTBIO, TO €CTh CIIOCOOAMHM W YMCHHUSMH aKTHBHOTO
MOJIYYCHUSI 3HAHWA W TPUMEHCHHS WX B PEaTbHOW JKM3HU JUISI pEIICHUS
IPAKTUYECKUX 3a]1a4.

B cBs3u ¢ 3THM nipu U3ydeHUU npeaMera « XUMUS JOMUHUPYIOIIEee 3HAUCHUE
IpUOOPETAIOT TaKKE 1IETU U 33741, KaK:

ajganTamys OOyJaromUXCsl K YCJIOBHSM JIUHAMUYHO pPa3BUBAIOIIETOCS MHDA,
dbopMHupoBaHWEe  HMHTCIUICKTYaJdbHO  PAa3BUTOH  JIMYHOCTH, TOTOBOM K
caM000Opa30BaHUI0, COTPYIHUYECTBY, CAMOCTOSITEIHHOMY MPHHSITHIO TPaMOTHBIX
pPEIICHNT B KOHKPETHBIX JKM3HEHHBIX CUTYAIUSAX, CBS3AHHBIX C BEIIECTBAMH M MX
IPUMCHEHUEM;

dopmupoBaHHe y  OOyYarOIIMXCS  KJIFOYEBBIX  HABBIKOB  (KJTFOYECBBIX
KOMITCTCHIINH), WMEIOIUX YyHUBEPCAIbHOE 3HAYCHHE JUIA Pa3IMYHBIX BHJIOB
JESTEILHOCTH: peIleHus: MpoOJieM, MOWCKA, aHamu3a W o0paboTkKM WH(POPMAIINH,
HEOOXOAMMBIX JIJII IPUOOPETEHUS OMbITA ACATEIHHOCTH, KOTOPAs 3aHUMAET BAXKHOE
MECTO B IIO3HAHMHM XUMHUH, a TaKXKe ISl OIEHKH C TIO3UIUH DKOJIOTHYCCKOU
0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOILIECCOB HA OPraHU3M
YeJI0BeKa U MPUPOIHYIO Cpeay;



pa3BUTHE TIO3HABATEIbHBIX HWHTEPECOB, WHTEUIEKTyaJIbHBIX M TBOPYECKUX
CIIOCOOHOCTEH 00ydaroluXxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpETaTh HOBBIC
3HAaHUA N0 XMMHU B COOTBETCTBHM C JKU3HEHHBIMHM MOTPEOHOCTSAMH, UCIIOJIB30BATH
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTMM JUIsl MOMCKAa M aHanu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOPMAITUH XUMUYECKOTO COJIEP KAHNUS;

(dopMupoBaHrEe U Pa3BUTHE y OOYYAIOMIUXCS aCCOIMATUBHOIO M JIOTHUECKOTO
MBIIICHHS], Ha0II0AaTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpPBhIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, IPHU IUIAHUPOBAHUU U IMPOBEJIECHUU XHMHUYECKOIO
AKCIIEPUMEHTA;

BOCIUTaHHE y  OOydYaomuxcsi  YyOSKIEHHOCTH B  T'yMaHHCTUYECKOU
HANPaBIIEHHOCTH XHMHH, €€ Ba)XHOH pOJIM B PEIICHUH TJI00ANBHBIX MpodieM
paloOHAIBHOIO TMPUPOAOIOJIB30BAHUSA, MONOJHEHHUSI IHEPreTUUECKUX PECYPCOB U
COXPAaHEHHUs MPHUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAUMOCTH OEpeXHOr0
OTHOIIEHUS K MPHUPOAEC U CBOEMY 3/I0pOBbIO, a TaKke NPUOOPETEHUs OIbITa
WCIIONIb30BAaHUsl TOMYYEHHBIX 3HAHWUW M TPUHATHAS TPAMOTHBIX pEIICHUH B
CUTYaIlUsX, CBSI3aHHBIX C XUMHUYECKHUMH SBJICHUSMHU.

B yyeOHOM muiane cpennero ooiero o0pa3zoBaHus npeaMeT « XUuMus» 6a30Boro
YPOBHS BXOJUT B COCTaB MPeAMETHOMN 00nacTu « EcTeCTBEHHO-HayUHBIE TPEIMETHD).

OO61iee 4Kciio YacoB, OTBEAEHHBIX ISl U3yYEHUS XMMHH, Ha 0a30BOM YpPOBHE
cpeaHero oOiero oopa3zoBanus, cocrapisieT 68 yacos: B 10 kimacce — 34 yaca (1 gac
B Henento), B 11 kimacce — 34 yaca (1 gac B Hefiento).



COILEPKXAHUE OBYYEHUASA
10 KJTACC
OPI'TAHMYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHMYeCKO XUMHHU

[IpeameT opraHM4ecKOW XMMHH: €€ BO3ZHUKHOBEHUWE, PA3BUTHE U 3HAUCHHUE B
[OJIy4CHUM HOBBIX BEUIECTB M MaTepualoB. Teopus CTPOCHUS OPraHUYECKHUX
coequHeHnit A. M. BytiiepoBa, e€ ocHOBHbIE monoxeHus. CTpyKTypHble (HOpMYIIbI
OopraHu4eckux BemecTB. ['omomorus, nsomeprsa. XUMUYECKask CBSI3b B OPraHUYECKHUX
COEIMHEHUSIX — OJJMHAPHBIEC U KPATHBIE CBSI3H.

[IpeacraBinenne o KiaccupuKalMyd OpPraHUYECKUX BelecTB. HomeHkiartypa
OPraHMYECKUX COEOUHEHMH (CUCTeMaTHuecKas) W TPUBUAJIbHBIE Ha3BaHUs
BaKHEHUIIMX MTPEACTABUTENEN KIACCOB OPTaHUYECKHUX BELIECTB.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYEHHUS BEUIECTB W HX MPEBpalCHUI:
O3HAaKOMJIEHUE C 00pa3laMy OpraHUYEeCKUX BEIIECTB U MaTepualaMd Ha UX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OPraHWYECKUX BEUIECTB, HAOJIIOACHHE M ONHMCAHUE
JEMOHCTPALlMOHHBIX ONBITOB IO IPEBPALICHUI0 OPraHUYECKUX BELIECTB IpPHU
HarpeBaHuH (IJ1aBlieHHue, OOyTIIMBAHUE U TOPEHNE).

Yraesogopoasbl

AJIKaHBl: COCTaB W CTPOEHUE, TOMOJIOTMUYECKHWA psAx. MeraH W 3TaH —
OpocTeiiline MpeACTaBUTENN alKaHOB: (PU3MUECKHEe M XMMHYECKHE CBOWCTBA
(peakuuu 3aMelleHHWs W TOPEHHs), HAXOXKIAEHUE B IMPUPOAE, IOJIYyYEHHE U
MIPUMEHEHUE.

AJKEHBI: COCTaB U CTPOEHUE, FOMOJOTUYECKUU pPsifA. DTUIEH U TPOINUJIEH —
MPOCTEUIINE MPEICTABUTENN AQJIKEHOB: (PU3WYECKHEe W XHWMHYECKHE CBOMCTBA
(peakuuu  TUAPUPOBAHUWSA, TaJOTCHUPOBAHUSA, TUAPATALMHM, OKHUCIECHUS U
MOJIMMEPHU3ALIIH ), TOTYYEHUE U IPUMEHEHHE.

Ankaauensl: Oyrtamuen-1,3 u wmetunOyranuen-1,3: cTpoeHHe, BaKHEUIINE
XUMUYECKUE CBOICTBa (peakuusi mnonumepuszanuu). I[lomyyeHue CHHTETHUUYECKOIrO
Kay4yyKa U pE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTHYECKHUM psil. ALIeTUIICH —
OpOCTEHIINKA  MpEeACTaBUTENb aJKWHOB: COCTaB, CTpoeHHe, (U3NYECKUE U
XUMUYECKUE CBOMCTBa (peakuuu THAPUPOBAHMS, TajJOT€HUPOBAHUS, TUIpaTalliH,
rOpeHus), NOJy4YeHUEe U IPUMEHEHUE.

Apenbl. ben3on: cocraB, crpoeHue, (u3MUECKHEe U XUMHUYECKHE CBOMCTBa
(peakuuu TaJOreHUPOBAHUSA U HUTPOBAHUS), MOJYyYEHHE WU NpPUMEHEHue. 1oryon:
cocmas, cmpoenue, pusuiecKue u XumuyecKue ceoUCmaa (peakyuu 2ano2enupoeaus



U HUMpOBanus), nonyyenue u npumeHnenue. TOKCUUHOCTb apeHOB. | eHeTmyeckas
CBSI3b MEXKY YTJI€BOJOPOAAMHU, IPUHAICKAIIUMHA K Pa3IMUHbIM KJIacCaM.

[IpupogHbie HUCTOYHUKH YIJIEBOJIOPOJOB. I[lpupoanblii ra3 M MOMyTHBIC
HedTanbie Ta3bl. HedTh M e€ mpoucxoxkaenue. CrocoObl mepepaboTku HeTu:
MEPErOHKa, KPEKUHI (TEPMHYECKUM, KaTaTUTUYECKUl), nuposu3. I[IpoayKTsl
nepepaboTku HePTH, WX TMPUMEHEHHE B MPOMBIIUIEHHOCTH M B ObITy. KamMeHHBIH
YTOJIb U IPOAYKTHI €r0 MepepadOTKH.

OKCIepUMEHTAIbHBIE METOAbl M3yYEHUS BEHIECTB W HX MPEeBpalleHUl:
O3HaKOMJIEHUE ¢ 00pa3liamMu IIacTMacc, Kay4yKoB M pe3uHbl, kojuiekuuu «Hedtb» u
«YTOonb», MOJCTUPOBAHHUE MOJIEKYJI VYIJEBOJAOPOAOB U TallOT€HOMPON3BOIHBIX,
MPOBEJICHUE MPAKTUICCKON PabOThI: MOTyUYeHUE ITUIICHA U U3YUCHHUE €T0 CBOMCTB.

Pacuérnble 3a1aun.

Boluucienuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEILECTBA WM MPOAYKTa PEAKIHMH MO H3BECTHBIM Macce,
00BEMY, KOIMYECTBY OJHOTO M3 UCXOJHBIX BEUIECTB WM MPOAYKTOB PEAKIIHH).

Kuciaopoacoaep:xamue oprannyeckne coenHeHUst

[IpenenpHble ONHOATOMHBIE CIUPTHL.. MeTaHOX M 3TaHON: CTPOEHHE,
du3nueckue W XUMUYECKHE CBOWCTBA (PEaKIMU C aKTHUBHBIMH MeETalIaMH,
raJloreHOBOJIOPO/IaMU, TOpPEHHUE), TpUMEHEHHe. BoaopoaHbie CBSI3U  MEXIY
MOJIEKyJIaMH CIIUPTOB. JlelicTBUe MeTaHOJa U ATaHOJIa Ha OPTraHU3M YeJIOBEKa.

MHoroaroMHbie COUPTHI. DTUICHTIUKOIb U TIUIEPUH: CTpOeHHUE, (PU3ndecKue
U XMMHYECKHE CBOMCTBAa (B3aMMOACWCTBHE CO MICJTIOYHBIMM  METaJUIaMH,
KaueCTBEHHAsl peaKiMsi Ha MHOTOaTOMHbIC CHUPTHI). JleiicTBMEe Ha OpraHusM
yenoBeka. [[puMenenue raumepruHa U STUICHTITHKOJIS.

®deHoN: CTpOoeHUE MOJEKYJbl, (U3UYECKHME U XUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenne GpeHona.

Anbneruapl U kemoHwvl. DopMasbIeTu, alleTalblAerull: CTPOeHUE, PU3NIEeCcKe
U XUMHYECKHE CBOMICTBa (peaKkIMH OKHUCIEHHS M BOCCTAaHOBJICHUS, KaueCTBEHHbIE
peaxium), MolydeHrue U MpuMEHEHHeE.

OAHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTH. MypaBbUHAs M yKCyCHas
KHUCIIOTBI: CTpOeHHE, (pU3MUecKre U XMMHUYECKHEe CBOWMCTBA (CBOICTBa, oOImIMe is
KJIacca KHUCJIOT, peaKIus dTepuuKaium), moydeHne u npuMmenenue. CreapuHoBas u
OJIEMHOBAsI KUCIOTHI KaK MPEACTaBUTEIHN BBICIINX KapOOHOBBIX KHCIOT. Mblia Kak

COJIM BBICIIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEEe JeHCTBUE.

Cnoxublie 2¢Uphl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCJIOT. [ MAPOIN3 CI0KHBIX
a¢upoB. Kupwl. ['maponus xupos. [Ipumenenue >xupoB. buonmormueckas posib
YKHAPOB.

VYrieBoabl: cocTaB, Kiaccudukanus yriaeBoaoB (MOHO-, AU- U TOJIMCAXapUIbI).
I'moko3a — mnpocTedmmii MoOHOcaxapua: OCOOCHHOCTH CTPOCHHSI MOJIEKYJIbI,



du3nueckne U XUMUYECKHE CBOMCTBa (B3ammopaeictBue ¢ rumapokcumaoM memu(Il),
OKHCJICHUE aMMHAYHBIM PacTBOpoOM okcuaa cepedpa(l), BoccranoBneHue, OpokeHHe
[JIIOKO3bl), HAaXOXJIECHHE B TPUPOJAE, MPUMEHEHUE, OHOJOTUYEeCKas pOJib.
®dotocunTe3. OpyKTO3a KaK U30MEP IITHOKO3BI.

Kpaxman u nemnono3a Kak OpUpoAHble noiaumepbl. CTpoeHHwe Kpaxmaia U
Heunono3sl.  Pu3MuecKkue W XMMHUYECKHE CBOMCTBAa KpaxMmana (THApOJIU3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

OKCIepUMEHTAIbHBIE METOAbl M3yYEHUS BEHIECTB W HX MPEeBpalleHUl:
poBe/ieHHe, HaOJIOJICHUE U OIMCaHUE JEMOHCTPAIMOHHBIX OIBITOB: TOpPEHHUE
CIUPTOB, KAauye€CTBEHHbIE PEAKLIHUH OJAHOATOMHBIX CIHUPTOB (OKHCIEHHE 3TaHOJIA
okcupoM Meau(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIMIEPUHA C
ruapokcuom Menu(ll)), ampaernioB (OKHCIEHHE aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapoxcumom wmenu(ll), B3aumosmelcTBHEe Kpaxmansa C HOJOM),
IPOBEICHHE MTPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KUCIIOTHI.

Pacuérnbie 3anaum.

Beluucienuss 1o ypaBHEHHIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBA WM NPOJIYKTa PEAKUUU IO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOJHBIX BELIECTB WM MPOAYKTOB PEAKIIUH).

A3oTcoaeprkanme OpraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTBI KaKk amM(pOTEpHbIE OpraHUYecKue coeauHeHus. Ouznyeckue u
XUMHUYECKHE CBOMCTBA aMHMHOKHUCIOT (Ha mpuMepe TiulMHa). buonoruueckoe
3HAYeHUE aMUHOKUCIOT. [lenTusl.

benkn kak mpUpOAHBIE BBICOKOMOJIEKYJISIpHbIE coequHeHus. llepBuuHasd,
BTOpUYHAs M TPETUYHAs CTPYKTypa OelKoB. XHMHYECKHME CBOMCTBA OEJIKOB:
TUAPOJIN3, ICHATYpALMsl, KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCIEpUMEHTAIbHBIE METOJbl HW3YUYEHHS] BEIIECTB M UX [PEBPAILCHUI:
HAOJIIOICHUE M OMHCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: JCHATypalus OEIKOB Mpu
HarpeBaHWM, IBETHBIC PEAKIIUU OCITKOB.

BroicokoMouieKyJIsIpHBIE COeITMHEHUSI

OCHOBHBIC TOHSTHS XHMHHU BBICOKOMOJICKYJISIPHBIX COCIUHEHHI: MOHOMED,
MOJIMMEDP, CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMNHU, CPEAHSST MOJEKYJsIpHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIDHBIX COCIWHEHUNA —
MOJIMMEPHU3ALIMS U MTOJTUKOHACHCAIHS.

OKCIepUMEHTAbHBIE METOJbl HW3YUCHMs] BEIIECTB M UX IMPEBpAICHUI:
O3HAaKOMJIEHUE C 00pa3llaMu MPUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanus MeXNpeIMETHBIX CBSI3€H MPU M3YyYEHUU OpraHnyecKor Xxumuu B 10
KJIacCe OCYUIECTBIISIETCS Y€pe3 MCIOJb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX



MOHATUM, TaK M TOHATHUN, SBIAIOIIMXCS CUCTEMHBIMHU JUISI OTIENBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OO1ue ecTecCTBEHHO-HAyuUHbIE NOHATHUSA: SIBJICHHME, HAay4HbIN (hakT, rumoresa,
3aKOH, TEOpHs, aHAIW3, CHHTE3, KJIACCHU(pHUKAIWs, NEPUOTUYHOCTb, HAONIIOJIECHHE,
U3MEpEeHHEe, SKCIIEPUMEHT, MOJICTTUPOBAHUE.

dusuka: Marepus, SHEprus, Macca, aTroM, 3JEKTPOH, MOJIEKyJa,
HHEPreTUYECKU YpOBEHb, BEIIECTBO, T€N0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBa,
¢u3uUeckre BEIMYUHBI U €IUHUIIBI X U3MEPEHUSL.

buonorus: knerka, opraHusM, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTE3, OHMONOrMYECKH aKTHBHBbIE BeliecTBa (OCNKH, YIJEBOMABI, >KHUPHI,
(epMEHTHI).

['eorpadus: MuHEpasbl, TOPHbIE HOPOJIbI, IMOJE3HBbIE HCKONAEMbIE, TOILIUBO,
pecypchl.

TexHosorys: NUILIEBbIE MPOIYKThI, OCHOBBI PAllMOHAILHOTO MUTAHUS, MOIOIINE
CpeICTBa, JIEKAPCTBEHHbIE W KOCMETHYECKHE TpemapaThl, MaTepuajibl U3
HCKYCCTBEHHBIX 1 CHHTETHUECKHUX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XuUMHUUECKHH 35ieMeHT. AToM. SIIpo atoma, U30TOIbI. DJIEKTPOHHAs 000JI0UKa.
DHepreTUUECKUe YPOBHH, MOAYPOBHU. ATOMHBIE OpOWMTaNH, S-, P-, O- 3ICMEHTHI.
Oco0OeHHOCTH pachpeleNieHus] AJEKTPOHOB IO OpOUTaNsiIM B aTroMax 3JIEMEHTOB
MEPBBIX YETHIPEX MEPUOAOB. DIIEKTPOHHAS KOH(PUTypaLHsi aTOMOB.

[lepnonnueckuit 3akoH u [lepronnueckas cucrema XUMUYECKHX 3JIEMEHTOB /.
N. Menneneea. CBsi3b NEpUOIMYECKOrO 3akOoHa W llepuomnueckoil CHCTEMBI
xumudeckux snemeHToB J[. WM. MenneneeBa ¢ COBPEMEHHOM TEOpUEU CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUS CBOWCTB XUMHUYECKHUX DJJIEMEHTOB H
00pa3zyeMbIX UMM MPOCTHIX U CI0KHBIX BEHIECTB 0 TPyIIaM U Nepruoaam. 3Ha4YeHue
MIEPUOINYECKOTO 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHUMHYECKass CBs3b. BuHJIbl XUMHYECKOM CBS3MU
(KoBaJICHTHasi HEMOJIsIpHAsE W TOJIApHAsl, WOHHAs, MeTauinueckas). MexaHUu3Mbl
o0pa3oBaHMsI KOBAJIEHTHOM XUMHUYECKOM CBsi3M (OOMEHHBIH H  JOHOPHO-
aKIenTopHblii). BogopomHas cBsa3b. BalleHTHOCTh. DIEKTPOOTPULIATEIHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U aHUOHBI.



BemecTBa MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHHUSI. 3aKOH MOCTOSTHCTBA
cocTaBa BellecTBA. THUNBl KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA
BEILIECTB OT THUIA KPUCTAJUITMYECKON PEIIETKH.

[Tonatne o nAucHepcHBIX cucTeMax. VICTUHHBIE W KOJUIOWJIHBIE PACTBOPBL.
MaccoBas 10J11 BEECTBA B pacTBOPE.

Knaccudukanus HEOPraHUYECKUX COCIMHEHU M. Howmenxknarypa
HEOPTaHUYECKUX BEHIECTB. |'€HeTHYecKas CBA3b HEOPTraHWYECKUX BEILECTB,
IPUHAJIEKAIINX K PA3JTUYHBIM KIIACCaM.

Xumuueckas — peakuus.  Knaccudukanuss ~— XMMHYECKMX — peakiuii B
HEOPraHNYECKON U OPraHNYECKON XMMHUH. 3aKOH COXPAHEHHS MAcChl BEIIECTB, 3aKOH
COXPaHEHHUS U MPEBPALIECHUS SHEPTUHU NTPU XUMUUYECKUX PEAKIUX.

CkopocTh peakuuu, €€ 3aBUCHUMOCTb OT pa3inuHbIX (hakTopoB. OOpaTuMbie
peaknuu. XuMuueckoe paBHoBecue. DakToppl, BIHAKOIME HA COCTOSHHUE
xumudeckoro pasHoBecus. [Ipunnun Jle [larense.

Onextponutnyeckas nauccouuanusa. CuiibHble U ciadbie AnekTponauTsl. Cpena
BOJIHBIX PACTBOPOB BEWIECTB: KUCIIAsl, HEUTPAJIbHAS, IECTOYHAS.

OKHUCANTETBHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHS] BEIIECTB M WX [PEBPAILLICHUI:
nemoHcTpauusa Tabmuy «llepuoanueckas cuctemMa XHUMHUYECKUX 3ieMeHToB JI. H.
MenneneeBa», HU3ydye€HHE MOJENEH KPUCTAUIMYECKUX PEIIETOK, HAOIIOJECHHE U
OMKCaHUe AEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3jioKEHUE MEPOKCHUIA
BOJOPOJa B IIPUCYTCTBUM KaTaJIU3aTOPa, ONPENEIICHUE CPEIbl PACTBOPOB BEIIECTB C
OMOIIbIO YHMBEPCAIBHOIO HMHIUKATOpA, PEAKIIMM HOHHOTO OOMEHA), MPOBEICHUE
MpaKkTUYECKOM paboThl «BiusiHuEe pa3nuuHbIX (HAKTOPOB HAa CKOPOCTh XUMHUYECKOU
peaKuum».

Pacuérnble 3anaumn.

Pacyétel 1O ypaBHEHHSIM XUMHYECKMX pEakUWii, B TOM  YHUCIIE
TEPMOXUMHUYECKHE PACUYETHI, PACUETHI C UCIIOJIB30BAHUEM IOHATHUS «MaccoBasi J0JIA
BEILIECTBAY.

Heoprannueckasi xumms

Hewmeramel. [lonoxxenue HemeramioB B llepuoanueckor cucreMe XuMHYECKUX
anemenToB J[. M. MenneneeBa U OCOOCHHOCTH CTpOEHHUS aToMOB. Duznyeckue
CBOMCTBAa HEMETAJUIOB. AJUIOTPOIUS HEMETAUIOB (HAa NpHUMeEpe KHUCIOpOJa, CEphI,
docdopa u yriaepona).

XWUMHUYECKHE CBOWCTBA Ba)KHEHIIUX HEMETAUIOB (TaJlOT€HOB, CEphbl, a30Ta,
docdopa, yriepoaa u KpeMHUS) U UX COSAUHEHUN (OKCUIOB, KUCIOPOACOACPKAIINX
KHCJIOT, BOJIOPOJHBIX COEIMHEHHN ).

[IprmeHeHne BaXXKHEHUIINX HEMETAJUIOB U UX COCIUHEHUH.



Meramnel. Ilonoxenne meramoB B Ileproanyecko cucTeMe XMMHUYECKHX
anemeHToB J[. M. MenneneeBa. OCOOEHHOCTH CTPOEHUsSI 3JIEKTPOHHBIX 000JI0YEK
atoMoB MeTamioB. OOume Qusnyeckue cBoiicTBa MetawioB. CIUlaBbl METaJIIOB.
DJIEKTPOXUMHUYECKUN PSIJT HAMIPSKEHU METAIIOB.

XUMUYECKUE CBOMCTBA BAXXKHEUIIMX METAUIOB (HATpUM, Kalnuil, KaJbLIH,
MarHui, alllOMUHUN, IUHK, XPOM, KEJI€30, ME/Ib) U UX COCTMHEHUH.

OO6mme cnocoObl nonydyeHuss meTawioB. [IpruMeHeHHe MeTamuioB B OBITY U
TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl HW3YYEHHS] BEIIECTB M WX [MPEBPALICHUI:
M3yYCHHE KOJUIEKIIMU «MeTauibl U CIUIaBbl», OOpa3lOB HEMETAIIOB, PEILICHUE
AKCIIEPUMEHTANIbHBIX 3a/a4, HaOJIOJEHUE U OMNHCAaHUE JIEMOHCTPAIIMOHHBIX H
71a00paTOPHBIX OMBITOB (B3aUMOJICHCTBUE THUJIPOKCHIA ATIOMUHHUS C PacCTBOPAMHU
KHUCJIOT U IEJI0UeH, KAYECTBEHHBIE PEaKI[MU Ha KATUOHBI METAJUIOB).

Pacuérnble 3anaum.

Pacuétel Macchl BeliecTBa WIM 00bEMaA ra3oB MO HM3BECTHOMY KOJUYECTBY
BEIIIECTBA, Macce WM OOBEMY OJHOIO M3 YYacTBYIOUIMX B PEaKIMU BEIIECTB,
pacy€Thl Macchl (00bEMa, KOJIMUYECTBA BEIIECTBA) MPOIYKTOB PEAKIINH, €CIIH OJIHO U3
BEILIECTB UMEET IPUMECH.

XUMUA U KU3Hb

Ponp xumMuu B 0O0ECMEUEHUM SKOJIOTMYECKOM, DHEPreTHYECKONW U MHUIIEBON
0€30MMacHOCTH, Pa3BUTUU MeIUIMHBL. [loHATHE O Hay4YHBIX METOJaxX MMO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLINM.

[IpeacraBnenuss 00 OOIMMX HAYYHBIX MPUHIIUIIAX MTPOMBIITUICHHOTO MOJTYYeHUs
BAKHEUIIINX BEUIECTB.

UenoBek B MHUPE BEHIECTB M MATEPUATIOB: BAXKHEHIINE CTPOUTEIBHBIC
Marepuaibl, KOHCTPYKLIUOHHbIE MAaTepUAIIbl, KPACKHU, CTEKJI0, KEpaMUKa, MaTepHUalbl
JUTSI DTIEKTPOHUKU, HAHOMATEpUAaJIbl, OPraHUYECKUe U MUHEPAIbHBIC YA00PEHHUS.

XuMHsST U 3I0POBbE UYEIIOBEKA: IMPaBUJIA MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MacHOTO MCIOJIb30BaHUS MPENapaToB OBITOBOM XUMUU B
MMOBCEIHCBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanuzanus MeXIpeaIMETHBIX CBsI3ed MPU U3yUYCHUU OOIEH U HEOPTaHUUECKOU
xuMuH B 11 Kacce oCcymiecTBIIIETCS Yepe3 UCTOIb30BAaHNUE KaK OOIIMX €CTeCTBEHHO-
HAy4YHbBIX TOHSATUM, TaK W TOHATUH, SIBIISIIOIIMXCS CHUCTEMHBIMHM JIS OTIEIBbHBIX
PEIMETOB €CTECTBEHHO-HAYYHOIO ITUKJIA.

OOmme ecTeCTBEeHHO-HAY4YHbIC TOHSTHS: HAY4YHBIM (HhaKT, TUIIOTE3a, 3aKOH,
TEOpUs, aHalU3, CHUHTE3, KiIacCuPUKaus, TMNEPUOAUIHOCTh, HAOIIOJCHUE,
AKCIEPUMEHT, MOAECIUPOBAHUE, UBMEPEHUE, SIBJICHUE.



®usuka: Marepus, YHEPrusi, Macca, aToM, AJIEKTPOH, MPOTOH, HEUTPOH, HOH,
M30TOI, PaJIMOAKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUN YpOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHoe COCTOSIHME BEIECTBA, (U3MYECKUE BEIMYMHBI M €IUHUIIBI HX
U3MEPEHHUs, CKOPOCTb.

buonorusa:  kneTka, opraHusM, DOKocHcTema, Ouocdepa, Makpo- H
MUKPO3JIEMEHThI, BATAMUHBI, 0OMEH BEILIECTB B OPTaHU3ME.

['eorpadusi: MuHEpadbl, TOPHBIC MOPOJBI, TMOJE3HBIE HCKOMAeMble, TOTUIMBO,
peCypChI.

TexHosnorusi: XuMHUYecKash MPOMBIIUIEHHOCTb, METAJUTYypIusi, MPOU3BOJICTBO
CTPOUTENBHBIX MAaTEPUATIOB, CEIbCKOXO3SIUCTBEHHOE MPOU3BOACTBO, MUIIEBAS
MIPOMBIIICHHOCTb, dbapMaiieBTUUECKasi ~ MPOMBIIUICHHOCTD, MIPOU3BOJICTBO
KOCMETHYECKUX MPEenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEpPHUAJOB,
ANEKTPOHHAS MPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
JyieKTpOHHbIE (HU(pOBbIE

Haumvenopauue | KoanmuecTtBo uacos P (II q)p )
Ne o0pa3oBaTe/ibHbIE pecypcChl

pa3aesioB U TeM
n/m Konrpoasbnsie | IIpakTuyeckue

IporpamMmmaI Bcero

padoThbI padoThbI

Pasznen 1. TCOPGTI/I‘leCKI/Ie OCHOBBI opra}mqeckoﬁ XUMHUH

[Ipenmer
OpraHUYeCKOu
xumuu. Teopus
11 CTPOEHHUS
OpraHUYECKUX

COeMHEHUN A.

M. bytneposa

https://resh.edu.ru/subject/29/10/

Hroro no pazaeny

Pa3znen 2. YriaeBoaopon

bl

IIpenenbuble
2.1 YTIEBOIOPOIBI

— aJIKaHbI

https://resh.edu.ru/subject/29/10/

HenpenensHeie
YTJIEBOJIOPOJIBI:
2.2 aJIKEHBI,

aJKaIuEeHBI,

AJIKMHBI

https://resh.edu.ru/subject/29/10/

Apomarnyeckue
YTIEBOIOPOBI

2.3

https://resh.edu.ru/subject/29/10/

IIpuponuseie
VUCTOYHHMKHU
YTIEBOIOPOIOB
U UX

2.4

nepepaboTka

https://resh.edu.ru/subject/29/10/

Uroro no pazgeny

13

Paznen 3. Kuciiopoacoaep:kamniue oprannyeckue coeinHeHust

3.1 Cnuptsl. @eHon

3

https://resh.edu.ru/subject/29/10/

AJpIeruasl.
Kap6oHnoBsie
3.2

KUCJIOTHL.
Croxusle

3UpHI

https://resh.edu.ru/subject/29/10/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

3.3

Yrnesoanl

https://resh.edu.ru/subject/29/10/

Uroro no pazgeny

13

Pa3znean 4. Azorconepixka

IHe OPraHu4eCKue COCINHCHUSA

AMUHEL
4.1 AMHUHOKHCIIOTHI. 3 https://resh.edu.ru/subject/29/10/
benkn
Htoro mo pazneny 3

Pa3znen S. BbicokoMoJieKyJIsIpHbIE COeINHEHU S

5.1

ITmacTMmaccshl.
Kayuyxn.
Bosokna

https://resh.edu.ru/subject/29/10/

Hroro no pazaeny

OBILIEE
KOJIMYECTBO
YACOB I10
[TIPOTPAMME

34 2

11 KITACC

Ne
n/n

HaumenoBanue
pa3aesioB U TeM
NporpamMmbl

KoJsnuyecTBo yacoB

JyekTpoHHBbIE (IU(PPOBLIE)
o0pa3oBaTe/bHbIE PeCYpPChI

Bcero
padoTbI

KoHTpoJibHbIE

IIpakTH4eckue
padoThI

Paznen 1. Teopernueckue 0OCHOBBI XUMUM

1.1

Ctpoenue
aTOMOB.
Ileproanueckuit
3aKOH U
Ilepuoauueckas
cucreMa
XUMHUYECKHX
snemenTtoB Jl. U.
Meunneneena

https://resh.edu.ru/subject/29/11/

1.2

Ctpoenue

https://resh.edu.ru/subject/29/11/



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

BEIIECTBA.
Mmuoroo6pasue
BEILLIECTB
X
1.3 HMITHECKHE 6 https://resh.edu.ru/subject/29/11/
peaxiuu
Hroro no pazneny 13 https://resh.edu.ru/subject/29/11/
Paznen 2. Heopranuueckasi xumusi
2.1 MeTtamisl 6 https://resh.edu.ru/subject/29/11/
2.2 Hewmerasuisl 9 https://resh.edu.ru/subject/29/11/
CBs3b
2.3 HEOPTARITHCECKHX 2 https://resh.edu.ru/subject/29/11/
Y OPraHUYECKUX
BELLIECTB
Htoro no paznemny 17 https://resh.edu.ru/subject/29/11/
Pa3zgen 3. XuMus 1 :Ku3HbL
3.1 XuMud ¥ KA3Hb 4 https://resh.edu.ru/subject/29/11/
Wroro no pazneny 4
OBIIEE
KOJIMYECTBO 34
YACOB I1O
ITPOTPAMME

®OPMbI IPOMEXKXYTOUYHOM ATTECTAIINN OBYYAIKROIIINXCA
[IpomexxyTounas arrectarus B 10 kiaccax mpoxoauT Ha 8, 15 yueOHo# Henene
yueOHOoro roga. OCHOBHBbIE (POPMBI MPOMEXKYTOYHOM aTTECTAMU - KOHTPOJIbHAs

pabora.

[IpomexyTtounas arrectanus B 11 kiaccax npoxoauT Ha 7, 14 yueOHOMU Henene
yueOHOoro roaa. OcHOBHbIE (OpPMBI MPOMEXKYTOYHOM AaTTECTAlMM - KOHTPOJbHAs

pabora.
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