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HOACHUTEJBHASA 3AITUCKA

[IporpammMa 1O XUMHUH Ha YPOBHE cpeaHero oOmiero oOpa3oBaHMS
pa3zpabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O06
obpazoBanun B Poccuiickoit dDepeparnuu», TpeboBaHUN K pe3ybTaTam
OCBOCHMS (efepanbHOil 00pa3oBaTEIbHOM MPOTrpaMMbl CPEIHEro O0OIIEero
obpazoBanust  (DPOII  COO), mnpenacraBieHHbIx B DeaepanibHOM
rocyjapctBeHHOM oOpazoBaresibHOM craHjaapte COO, ¢ yuérom Konuenumu
mpernojaBanus  y4eOHOro  mpeaMera «XuUMEs» B 00pa3oBaTEIbHBIX
opranmsanusax  Poccmiickon — @Pexepanuyu, — peAM3yIOIIUX  OCHOBHBIE
oOpazoBareNbHbIE MTPOTrPaMMbl, 1 OCHOBHBIX MOJIOXKEHUN «CTpaTeruu pa3BUTHS
BocnuTanuss B Poccuiickoii @enepauuu Ha 1nepuon go 2025 ropa»
(Pacnopspxenue [IpaBurenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJX0J0B K pa3paboTKe MPOTpaMMBbI IO XUMUH, K OMPEIETCHUIO
oOmelt crpaterun OOy4YeHHs, BOCHHTAHHS U Pa3BUTHS  OOyYaronIuxcs
cpeacTBamMu ydeOHOro mpeamera «Xumus» s 10—11 kimaccoB Ha 6a3zoBom
YPOBHE  COCTaBWIM  KOHIeNTyaidbHble monoxeHus @dI'OC  COO o
B3aUMOOOYCIIOBJIEHHOCTH LI€JIEH, COJEp)KaHMs, PE3YyJNbTaTOB OOYy4YEeHUs U
TpeOOBaHMIA K YPOBHIO MTOATOTOBKU BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMOe BBIITYCKHUKAMU
00111€00pa30BaTEIbHON OpraHU3alNK, SIBISETCS HEOTHEMJIEMOM 4YacThIO HX
oOpa3zoBaHHOCTU. OHO CHYKUT 3aBEPIIAONIMM ATAllOM peaju3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IIEHHOCTEH, MPUCYIIUX
IIEJIOCTHOM CHUCTEME XHMHUYECKOro 0Opa3oBaHMs. ODTHU IEHHOCTH KacaroTCs
MO3HAHUSA 3aKOHOB MPHUPOABI, (OPMUPOBAHUS MHPOBO33PECHUS U OOIICH
KYJbTYphl 4YEJIOBEKA, a TaKXKE HIKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS K
CBOEMY 3JI0pPOBbIO U MIPUPOAHON cpene. Peanuzyercs xuMuyeckoe o0pa3oBaHue
oOydJaronuxcsi Ha YpPOBHE CpPEIHEr0o oOO0IIero oOpa3oBaHHs CpPEICTBAMHU
yueOHOTO TmpeameTa «XUMHUS», COAEpPXKAHUE U TOCTPOCHHE KOTOPOTO
OTPEICNICHbl B MPOTpaMMe MO XUMHUHU C YU4ETOM CHENU(PUKH HAYKU XUMUHU, €€
3HAQ4YEHUS B MO3HAHUM MPUPOIBI U B MATEPUATILHOM YKHU3HU OOIIECTBA, a TAKXKE C
y4€ToM OOIMX 1eJie W TPHUHIMUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE
COCTOSIHME€ CHUCTEMBI CpeAaHero oOmiero oOpa3oBaHusi B Poccuiickoit
denepanum.

XUMUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HaYK UTPaeT 0COOYI0 pOJib B
COBPEMCHHOM IMBWIM3AllMM, B CO3JlaHMM HOBOW ©0a3bl MaTepHaIbHOU
KyJabTypbl. OHa BHOCHUT CBOM BKJIaag B (OPMHUPOBAHHE PaIMOHATIHLHOTO
HAy4YHOTO MBIIUIIEHUS, B CO3/IaHHE IIEJIOCTHOTO TMPEJCTaBICHUs 00
OKpYXKalOlllEeM MHUpPE KaK O €AUMHCTBE MNPHUPOJALI M YEJIOBEKa, KOTOPOE



dopMupyeTcss B XHMHUHM Ha OCHOBE IOHMMAaHMS BEIIECTBEHHOTO COCTaBa
OKPYAIOILEr0o MUpa, OCO3HAHUS B3aUMOCBSI3H MEXKY CTPOCHHEM BEILECTB, UX
CBOMCTBAMHU U BO3MOXXHBIMU 00JIaCTsIMU IPUMEHEHUSI.

TecHO B3aMMOJEHUCTBYS C JOPYTMMH €CTECTBCHHBIMM HAyKaMH, XUMUS
CTajla HEOTHhEMJIEMOM YacTbIO MHUPOBOW KYJIBTYpbl, HEOOXOJIUMBIM YCIOBHEM
YCIELIHOTO TPpyAa M >KU3HM KaKJI0ro uieHa oOmiectBa. CoBpeMeHHass XUMUS
KaK HayKa CO3MJaTelIbHas, KaK HayKa BBICOKHMX TEXHOJIOTHI HampaBieHa Ha
penieHre riao0adbHBIX MPOOJEM YCTOMYMBOIO pa3BUTHUS 4YeEJIOBEYeCTBA —
CBIPbEBOM, DHEPreTUYECKOW, MHUIIEBOM, HKOJIOTHYECKON Oe30MacHOCTH H
OXpaHbI 310POBbSI.

B cooTtBercTBUM ¢ O0mMMMH IENSIMHU U TPUHIMIIAMHA CPETHETO OOILEro
oOpazoBaHus cojepkaHue mnpeamera «Xumus» (10—11 xmacchl, 06a30BBIi
YpOBEHb M3y4YEHHS]) OPUEHTUPOBAHO NMPEUMYLIECTBEHHO Ha OOILIEKYJIBTYPHYIO
MOJITOTOBKY o0yyarommxcs, HEO0OXOIUMYIO UM I BBIPAOOTKHU
MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOIO BKJIIOYEHHS B JKHU3Hb COLUYMA,
MPOJIOJDKEHNS  00pa3oBaHMS B  Pa3IMYHBIX 00JacTsX, HE CBSI3AHHBIX
HEIIOCPEICTBEHHO C XUMHUEH.

CocTaBnsOmUMHA  TIpeAMEeTa «XUMHUS» SBISIOTCS 0a30Bble KypChl —
«Oprannueckast xumus» u «OOIIasi U HeOpraHUYecKass XUMHUS», OCHOBHBIM
KOMIIOHEHTOM COJIEP)KaHHUSI KOTOPBIX SIBJISIIOTCA OCHOBBI 0a30BOM HayKH:
CUCTEMa 3HAaHUIl 10 HEOPraHUYECKONW XUMUH (C BKIIOYEHHEM 3HAHUH U3 001ei
XUMUH) U OpraHudecKor Xxumuu. GopMUpOBaHUE JAHHOW CUCTEMBbI 3HAHUUN MPU
U3y4YEHUU TpeaMeTa o0ecreurnBaeT BO3MOXKHOCTh PAacCCMOTPEHHUSI BCEro
MHOT000pa3usi BEUIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB U TEOPUN XUMHUH.

CrpykTypa conepxkanusi KypcoB — «Opranuueckas xumus» 1 «OOmas u
HEOpraHuveckas XuMus» cHOpMHpOBaHA B MPOTpaMME MO XMMHUU Ha OCHOBE
CUCTEMHOTO TOJAXO0/Ja K HW3YYEHHUI0 Y4YeOHOro wmarepuana U O0O0yCIOBJICHA
HUCTOPUYECKH OOOCHOBaHHBIM  Pa3BUTHEM 3HAHUW HA  ONPEAEIEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHMyecKod XWMHUU BEUIECTBA
paccMaTpUBAIOTCS HA YPOBHE KIIACCMYECKOW TEOPUU CTPOCHUSI OPraHUYECKHX
COCIMHEHMI, a TaKKe Ha YPOBHE CTEPEOXMMHMYECKHUX H 3JIEKTPOHHBIX
OpeaCTaBlIeHUd O cTpoeHuu BemiecTB. CBelneHuss 00 HM3yyaeMbIX B Kypce
BELIECTBAX JAlOTCAd B pa3BUTUM — OT YIVIEBOJOPOJOB JO  CIIOKHBIX
OMOJIOTUYECKH AaKTUBHBIX COEIMHEHHH. B Kypce opraHudeckoil XuUMHH
MOJIy4yaloT pa3BUTHE CQOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO OOILEro
oOpa3oBaHMsl TIEPBOHAYAIBHBIC TMPEACTABICHUS O XWMHUYECKOW CBS3H,
KJIacCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT
UX CTPOCHUS, O XUMUYECKOMN peaKInu.



[Ton HOBBIM yraoOM 3peHUs B HOpeaMeTe «XUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCs W3YYEHHBI HA ypOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS
TEOPETUYCCKUM MaTepuad U (AKTOJIOTHYECKHE CBEJICHHS O BEIIECTBaX M
XUMHUYECKoM peakiuu. Tak, B 4acTHOCTH, B Kypce «OO01as u HeopraHuyeckas
XUMUS» OOYyYaroImMUMCs TPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAUYCHHE
MEPUOINYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHICCKUX
MO3UIINH, TIIyO)Ke TOHATh UCTOPUYECKOE M3MEHEHUE (PYHKIIMNA 3TOT0 3aKOHA —
oT o0o01Iaromel 10 OOBICHSIIONMIECH U MPOTHO3UPYIOIIEH.

Enunass cucrtema 3HaHMM O BaXHEMIIMX BEIIECTBaX, HMX COCTaBE,
CTPOCHUH, CBOWCTBAX M MPUMEHEHUH, & TAKKE O XMMHUUYECKUX PEaKIMIX, UX
CYIIHOCTH M 3aKOHOMEPHOCTAX MNpPOTEKaHus AomnoiHsercs B Kypcax 10 u 11
KJIACCOB DJIEMEHTaMH COJAECPKaHUs, HMEIOIMIMMU KYJIbTYPOJIOTHYECKUN U
IPUKIIAHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT IMOHUMAHHUIO B3aUMOCBSI3H
XUMUU C JIPyTUMHU HayKaMH, DPacKpbhIBalOT €€ poJib B IO3HABATEIBLHOU H
MPAKTUYECKON JIeSITEIIbHOCTH YEJIOBEKA, CIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHUS
K MpollecCy TBOPYECTBA B 00JaCTH TEOPUM M MPAKTUUECKUX MPUIIOKEHUN
XUMHH, TIOMOTAIOT BBIYCKHUKY OpPHUEHTHPOBAThCA B OOIIECTBEHHO M
JUYHOCTHO 3HAYUMBIX IpoOJieMaX, CBS3aHHBIX C XUMHCH, KPUTHUUYECKHU
OCMBICJIMBATh HH(POPMAIIUI0O U TPUMEHATH €€ sl TOIMOJHEHUs] 3HAHUM,
pelICHUs] HMHTEJUICKTYIbHBIX M JKCIEPUMEHTAIBHBIX HCCIEIOBATEIbCKUX
3a1a4. B 1iemoM cojaepikanne y4eOHOTO mpeameTa « XMMHUs» JTaHHOTO YPOBHS
U3yYeHUs]  OPUEGHTHPOBAaHO  Ha  ¢GopMHUpOBaHHME Yy  OOydYarommxcs
MHPOBO33PEHUYECKON OCHOBBI JIJII MIOHUMaHUS (PUIOCOPCKUX HJICH, TAKUX KakK:
MaTepUaIbHOE  €AUMHCTBO HEOPraHWYECKOT0 W  OPraHUYeCcKOro  Mupa,
00yCITOBJIEHHOCTh CBOMCTB BEIIIECTB UX COCTABOM U CTPOCHUEM, [T03HABAEMOCTh
MPUPOAHBIX SBJICHUM MyTEM DKCIEPUMEHTA M PEHICHUS MPOTUBOPEUUN MEKITY
HOBBIMHU (paKTaMH ¥ TEOPETHUCCKUMHM MPEANOCHIIIKAMH, OCO3HAHUE POJIM XUMHH
B pEUICHUWH OHKOJOTMYECKHX NpolieM, a Takke MpodseM cOepexeHus
DHEPreTUYECKUX PECYpCOB, CBIPbS, CO3JaHUSI HOBBIX TEXHOJOTUA U
MaTepUalioB.

B maHe pemieHuss 3a1ad  BOCIUTAHUWS, Pa3BUTUS U COIMAIIU3ALIMHI
00y4Jaromuxcsl MPUHATBIE MPOTPAMMOM IO XHMHH IOAXOJbI K OIPEICICHUIO
COJICp’)KaHMUSI W TMOCTPOEHUS TMpeaMeTa MpeaycMaTpuBalOT (HOpMUPOBAHUE
YHUBEPCAIbHBIX YYEOHBIX JEUCTBUI, HMEIOIMIMX ©0a30BO€ 3HAYEHHUE IS
Pa3IMYHBIX BHUIOB JICSITCIBHOCTH: PCIICHHS MpoOJeM, IOHWCKa, aHaIu3a |
00paboTkn  WMH(pOpMAIMK, HEOOXOAMMBIX JUISI NPUOOPETCHUS  OIbITA
MPAKTUYECKOW W HCCIEIOBATEIBCKON JEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE
MECTO B ITO3HAHUH XUMUH.



B mpaktuke mpenopaBaHus XMMHH KaK Ha yYpOBHE OCHOBHOTO OOIIETro
oOpazoBaHMsi, TaKk W Ha YPOBHE CpeaHEro oO0Iero oOpa3oBaHUs, TIPH
OTpENEICHUN COACPKATEIBHOM XapaKTEPUCTUKH Ieel u3ydeHUus Mpeamera
HaIpaBJICHUEM TEPBOCTENEHHON 3HAYMMOCTH TPAJAUIMUOHHO TMPHU3HAETCS
dbopMHupOBaHWE OCHOB XHWMHUYECKOW HAyKH KaK OOJacTH COBPEMEHHOTO
€CTECTBO3HAHUS, TMPAKTHUECKOW IEATEIHLHOCTH YEJOBEKa W KaK OJHOTO W3
KOMITOHEHTOB MUPOBOM KyJbTypbl. C METOAMYECKOM TOYKU 3pPEHUS TaAKOU
NOJAXOJ K ONpPENeNCHUI0 LieJiell H3ydeHHs] MpeaMeTa SBISETCS BIIOJTHE
OTIPaB/IaHHBIM.

CoryacHO MaHHOUW TOYKE 3PEHUS TJABHBIMU IEJISIMHA M3YYCHHs MPEIMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 ki1.) SIBIISAIOTCSA:

e (QopMupoBaHHE CHCTEMBI XUMHUYCCKMX 3HAHUWA KaK BaKHEHIIEH
COCTABJISIIONICH E€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE
KOTOPOH JIeKAaT KIIOYEBBIC TMOHATHA, (yHIAMEHTAIbHBIC 3aKOHBI W
TEOpUU XUMHUHM, OCBOCHHUE SI3bIKa HAyKH, YCBOCHHUE M TOHUMaHUE
CYIIIHOCTH JIOCTYIHBIX OOOOIICHHII MHUPOBO33PEHUYECKOIO XapakTepa,
03HAKOMJICHUE C UCTOPUEH UX PAa3BUTHUSI U CTAHOBJICHUS,

e (QopMupoBanue W pa3BUTHE TPEACTABICHUA O HAYYHBIX METOJaX
MO3HAHUSA BEIIECTB M XHMHYECKUX peakiuil, HEOOXOIUMBIX JIJIst
OpUOOpPETeHUs] yYMEHUW OPHUEHTHPOBATHCA B MHPE BEIIECTB U
XUMHUYECKUX SIBIICHUHN, UMEIOIIUX MECTO B MPHUPOE, B MPAKTUUECKON U
MOBCEHEBHOM JKH3HM;

e pa3BUTHE YMEHHH M CIOCOOOB JACATCIBHOCTH, CBSI3aHHBIX C
HAOMIOICHHEM U OOBSACHEHHEM  XHMHUYECKOTO  DKCIIEPUMEHTA,
coOJro/IeHreM TMpaBuil 6€30MacHOT0 OOpaIlEHUs C BEIIECTBAMH.

Hapsimy ¢ aTuMm, conmepkaTelbHas XapaKTepUCTUKA IIeJied W 3aj1ad
M3Y4YCHUS MpeaMeTa B IPOrpaMMe M0 XMMHUU YTOYHEHA W CKOPPEKTHPOBaHA B
COOTBETCTBUM C HOBBIMH TPUOPUTETAMH B CHCTEME CPEIHEro OOIIero
oOpazoBanusi. CerojHsl B MPENoIaBaHUN XUMUU B OOJIBIIICH CTENEHU OTHAETCS
NPEANoOYTeHHUEe  MPAKTUYECKOM  KOMIIOHEHTE  COJEp’KaHus  OOydYeHHS,
OpUEHTHUPOBAaHHOM Ha TMOJTrOTOBKY BBIMIYCKHMKA 001Ie00pa3oBaTeIbHOM
OpraHu3alliy, BIaJCIOIEro He HaOopoMm 3HaHUM, a QYHKIHMOHAIHHOU
IPaMOTHOCTBIO, TO €CTh CIIOCO0AMH M YMEHHUSIMU aKTUBHOTO MOJTYUYEHUs 3HAHUI
Y IPUMEHEHUS UX B PEaJbHOM JKU3HU IS PEIICHUS MPAKTHYECKUX 3a1ad.

B cBsI3W ¢ 3TUM mpuU U3YYCHWH TpeaAMETa «XUMHS» JTOMHUHHUPYIOIICE
3HAYCHHE MPUOOPETAIOT TAaKKE TN U 3a]]a4M, KaK:

aganTanys OOyYaronIMXcsl K YCIOBHUSM JHHAMHUYHO Pa3BHBAIOMIETOCS
Mupa, (HOpMUPOBAHHE HWHTEIUICKTYallbHO PAa3BUTOM JIMYHOCTH, TOTOBOM K
caM0oOOpa30BaHUI0,  COTPYAHUYECTBY,  CaMOCTOSTEILHOMY  TPUHATHIO



IPaMOTHBIX PEUICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUsX, CBSI3aHHBIX C
BEIIECTBAMH U UX MPUMEHEHHEM,;

dbopMupoBaHue y OOYYarONIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX
KOMITETECHIIMI), UMEIOIIUX YHHBEPCAIbHOE 3HAUEHUE [JISl PA3JIMYHBIX BHUOB
NEATEeIbHOCTU:  pelleHus mpoljeM, TOUCKa, aHaiu3a U 00paboTKH
uH(pOpMallK, HEOOXOAUMBIX Ui MPHOOPETEHHUs OIbITa JAeATEIbHOCTH,
KOTOpas 3aHMMAaeT Ba)KHOE MECTO B MO3HAHMM XMMHH, a TaKXKe ISl OLEHKU C
MO3UIMNA DKOJIOTHUYECKOW O€30MacHOCTH XapakTepa BIMSHUS BEIIECTB H
XUMHUYECKUX MPOIECCOB HA OPTaHU3M YEJIOBEKa U MPUPOIHYIO CPEY;

pa3BUTHE MO3HABATEIbHBIX NHTEPECOB, HHTEIUICKTYAIbHBIX U TBOPUYECKUX
CIOCOOHOCTEN O00yYarommxcsi: CHOCOOHOCTH CaMOCTOSITENIFHO MPHOOpETaTh
HOBBIC 3HAHUS MO XMMUU B COOTBETCTBUU C >KM3HEHHBIMU MOTPEOHOCTSIMH,
UCIIOJIb30BaTh COBPEMEHHbIE HMH(OPMAIIMOHHBIE TEXHOJIOTMM AJIi TIOUCKA U
aHanu3a Y4yeOHOM U  HAYYHO-TIONMYJISIPHOM HMH(POPMALUU  XUMHUYECKOTO
COJIepKaHus;

dbopMupoBaHHE€ U pa3BUTUE Yy OOYYAIOUIUXCS AaCCOLMATUBHOTO U
JIOTUYECKOr0 MBIIUICHUS, HAOII0JaTeNbHOCTH, COOPAaHHOCTH, AKKYpaTHOCTH,
KOTOpblE OCOOEHHO HEOOXOJUMBI, B YacCTHOCTH, IpH IUIAHUPOBAHUM U
MPOBEICHUN XUMUYIECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHWE Yy oOydarommxcs YOexAEHHOCTH B TI'yMaHUCTUYECKON
HaNpaBJIEHHOCTU XUMHUHU, €€ BaXKHOM pOJIM B PEUICHUM IIOOATBHBIX MpoOeM
paloOHaIBHOIO MPUPOAOIIOJIB30BAHNUS, TOTIOJHEHHS YHEPTETUUECKUX PECYPCOB
U COXpaHEHUs NPHUPOJHOTO PpAaBHOBECHUS, OCO3HAHUS HEOOXOAMMOCTHU
OepeXHOTO OTHOIIEHUS K TIPUPOJEC H CBOEMY 3/J0pPOBBIO, a TakKke
NPUOOPETEHUsST OMbITa HCIOJB30BAHUS TONYYCHHBIX 3HAHWM ISl TPUHSATHS
IPaMOTHBIX PEIICHUI B CUTYallUsIX, CBA3AHHBIX C XUMHUYECKUMU SIBIICHUSIMH.

B yueOHOM miaHe cpenHero oOumiero o0pa3oBaHMs MPEAMET «XUMUS»
0a30BOr0 ypOBHS BXOAMT B COCTaB mpeaMeTHou obiactu «EcTecTBEeHHO-
HAyYHBIC TTPEIMETHI.

OO61miee yucao 4acoB, OTBEAEHHBIX JJISI M3YYEHUS XUMUHU, Ha 0a30BOM
ypOBHE CpeaHero ooimero oopaszoBanusi, coctapiser B 10 kimacce — 34 qaca (1
4yac B HEJEIO).

COILEPKXAHUE OBYUYEHUASA
10 KUIIACC

OPTTAHNYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKON XUMUM



IIpenmer opraHnyeckor XUMHUH: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUCHUE
B IIOJyYCHUH HOBBIX BEIIECTB U MAaTEPUAIOB. T€OpHUs CTPOCHUS OPTraHUYECKUX
coenuHeHuid A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKE€HUA. CTPYKTYpHBIE
(dbopMysbl OPraHUYECKUX BEIIECTB. ['oMoIIOTHs, n3oMepusi. XUMUYECKas CBSI3b
B OPTaHUYECKUX COCIUHEHMIX — OJUHAPHBIE U KPATHBIE CBSA3U.

[IpencraBienne 0  KiIacCHU(pUKAIUU OpPraHWYECKUX  BEILECTB.
Homenkiatypa oprannueckiux coeJuHEHUH (CUuCTeMaTnyecKasi) U TpPUBHAIIbHbBIE
Ha3BaHUS BKHEUILINX MTPEACTABUTENIEHN KJIACCOB OPTraHMYECKUX BEILIECTB.

DKCIEpUMEHTANIbHBIE METOAbl M3YYEHHUs BEIIECTB M WX IPEBPALICHUIL:
O3HAaKOMJIEHHME C 00pa3llaMy OpPraHMYECKUX BELIECTB M MaTepuajgaMu Ha UX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHWYECKHX BEIIECTB, HAONIOACHHUE H
ONMCAaHHUE JEMOHCTPALMOHHBIX OMNBITOB IO TMPEBPAIICHUIO OpPraHUYECKUX
BEIIECTB IIPU HarpeBaHUH (IUIaBJIEHUE, OOYIJIMBaHUE U TOPEHUE).

Yraesogopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJOTHYECKMU pAn. MeTaH W 3TaH —
MIPOCTEUIINE MPEICTABUTENN AJKAHOB: (DU3UYECKUE M XMMHUYECKUE CBOMCTBA
(peakuuy 3aMelIEHUs] U TOpPEHMs), HaXOXKJIEHUE B TPUPOJE, IMOIy4YCHHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTHYECKUN PAX. DTHICH U NPOIUIICH
— IPOCTEHIINE MPEICTABUTENN ANKEHOB: (PU3UUECKUE U XUMHUYECKHE CBOICTBA
(peakuu TUAPUPOBAHUA, TaJOTEHUPOBAHUS, TUIpaTAllUd, OKUCICHUS W
HOJIUMEPU3ALINHN ), TIOTYYEHUE U TPUMEHEHHUE.

Anxanuensl: OytagueH-1,3 u metunOyranuen-1,3: crpoeHue, BaKHEUITHE
XUMHUYECKUE CBOICTBA (peaxuus MOJIMMEpHU3aIun ). [Tomyyenue
CUHTETHYECKOTO KaydyyKa U PE3UHBI.

AJNKUHBL: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTMUECKUH ps.
AuernneH — NOpOCTEHIIMI NPENCTABUTENb AJKHUHOB: COCTaB, CTPOEHHUE,
¢uznueckue M XMMHYECKHE  CBOWMCTBAa  (peakiuuu  TUJIPUPOBAHMS,
raJIOreHUPOBAHUS, TUAPATALIUU, TOPEHUS ), IOTYyUYEHHUE U TPUMEHEHUE.

Apensl. benzoun: cocrtaB, cTpoeHue, GU3NUECKUE U XUMUUYECKHE CBOMCTBA
(peakuuy TaJOreHUPOBAaHUS M HUTPOBAHHUA), MOJIYYEHHE W TPUMEHEHHE.
Tonyon: cocmas, cmpoenue, guaudeckue u Xumuyeckue ceoucmea (peaxyuu
2aN102eHUPOBAHUST U HUMPOBAHUs), NOJYYeHue U npumeHeHue. TOKCUUHOCTb
apeHoB. |'eHeTHMYeckass CBA3b MEXKIY YIJIEBOAOPOAAMH, MPUHAIJIECKAIUMU K
Pa3JIMYHBIM KJIaCCaM.

[IpupoaHbIE UCTOYHUKHU YIJIEBOAOPOAOB. [IpUpOAHBIA ra3 W MOMYTHBIE
Hedrsapie Tazel. HedTs 1 €€ mpoucxoxnenue. CrocoObl nepepadboTku HeTH:
NEPEeroHKa, KPEKUHI (TEPMHUYECKUM, KaTalUTUYeCKuil), nmuponu3. [IpoaykTbl



nepepaboTku HedTH, UX TNPUMEHEHHE B TMPOMBIIUIEHHOCTM WU B OBITY.
KameHHbIii yroias 1 IpOAYKTHI €ro NepepadoTKH.

OKCIEpUMEHTAIBHBIE METOABI HW3Y4YEHHUs BEIIECTB M HX IPEBPALLCHUN:
O3HaKOMJIEHHE ¢ oOpasliaMy IJJacTMacC, KaydyKOB M PE3MHBI, KOJUJIEKLUU
«Hedpts» u  «Yromap», MOAeNIUpOBaHHE MOJEKYJT YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOJHBIX, MPOBEACHUE NPAKTUYECKONW paOOThHI: MOIyYEHUE
ATUJIEHA U U3yYEHHE €r0 CBOWCTB.

Pacuérurlie 3agaun.

Bbluncnenuss 1mo ypaBHEHHIO XHMMHUYECKOM peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HKCXOJHOI'O BEIIECTBA WJIM MPOAYKTA PEAKUUU [0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HMCXOJIHBIX BELIECTB WJIH MPOIYKTOB
peakIun).

Kuciaopoacoaepxxamme opranudeckue COeJHHECHUS

[IpenenbHble OJHOATOMHBIE CHHMPTHI. METAaHOA W 3TAHOJ: CTPOCHHE,
(¢u3nuecKkue M XMMHUYECKHME CBOMICTBA (pEaKkUMH C AKTHBHBIMH METaJIaMH,
raJIoreHOBOJOPOJaMH, TOPEHHUE), NMPUMEHEHHE. BOJOpOaHBIE CBS3M MEXKIY
MOJIEKYJIaMHU CIIUPTOB. /[elicTBHE METaHOa U 3TaHOJIAa HA OPTaHNU3M YeJIOBEKa.

MHoOroaromMHble CHHUPTHL. OTWICHIVIMKOJIb W TJMIEPUH: CTPOCHHUE,
(¢u3nueckue M XHMMHYECKHE CBOMCTBA (B3aMMOJEHUCTBHE CO IIEIOYHBIMU
MeTaJUlaMH, Ka4eCTBEHHAsl peakliisi Ha MHOTOaTOMHbIE cIUpThI). JleiicTBue Ha
OopraHu3M uenoBeka. [ [pumeHenune rauueprsa U 3TUIICHTJIMKOJIS.

@®eHod: CTPOEHUE MOJEKYJbl, (U3NUECKHME W XUMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenne GpeHona.

Anpaerunbl U kemowusl. DopMalbIeruja, aueTanbAETui: CTPOEHUE,
(¢u3nyuecKrue U XMMUYECKUE CBOMCTBA (PeaklUyd OKUCIEHHUS] U BOCCTAHOBJICHMS,
KayeCTBEHHbIE PEAKIIMH ), TIOJTYyUEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TMpefeiibHble KapOOHOBbIE KHUCIOTHL. MypaBbuHas u
YKCYCHasi KUCJIOThI: CTPOEHUE, (PU3HUUECKUE U XUMUYECKUE CBOMCTBA (CBOMCTBA,
o0mme [ KiIacca KUCIOT, peakius dSTepuuKaliu), TM[OJy4YeHUe M
npuMeHeHue. CTeapuHoBasi U OJIEMHOBAs! KUCIOTHI KaK MPEACTABUTENH BBICILIUX
KapOOHOBBIX KHCIOT. MbUIa KaK COJIM BBICHIMX KapOOHOBBIX KHCIOT, HX
MOIOLLIEE IEUCTBUE.

Cnoxsble >QUpbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maponus
cnoxHbiX 3pupoB. Kupel. ['mapomus xupos. IlpuMeHeHue KUpPOB.
buonornueckas poJb :KUPOB.

VYrneBoabl: cocTaB, Kiaccuukanus — yrieBoloB  (MOHO-, JAHU- H
nonmcaxapuapl). [moko3a — MpoCTeHMIIMi  MOHOcCaxapul: OCOOCHHOCTH
CTPOEHHUS MOJIEKYJIbl, PU3NYECKHE U XUMUYECKUE CBOMCTBA (B3aMMOJICHCTBUE C
rugpokcugom meau(ll), okucinenne ammuadHbIM pacTBopoM okcuaa cepedpa(l),




BOCCTaHOBJICHHE, OpOKEHHE TIIIOKO3bI), HAXOKJIECHUE B MPUPOJE, IPUMEHEHHE,
ouonoruueckas poib. GotocunTtes. PpyKTo3a KAk H30MEP TITFOKO3BI.

Kpaxman u nemrono3a kak npupoiHbie moauMepsl. CTpoeHUe Kpaxmalia u
HEeJUt0NI03bl.  PU3NYecKre M XMMHYECKHE CBOMCTBAa Kpaxmana (THApOJIu3,
KAueCTBEHHAs PEaKIUs C HOJIOM).

DOKCneprUMEHTAIbHBIE METOAbl W3YyYEHHUs BEIIECTB M WX MPEBPALLCHUN:
poBe/ieHne, HaOJI0IEHUEe U ONMUCAHUE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUeCTBEHHbIC PEAKIIMHA OJTHOATOMHBIX CIUPTOB (OKUCICHUE 3TAHOJA
okcusioM meau(ll)), MHOTOaTOMHBIX CIMPTOB (B3aUMOJEHCTBHE TJIMIIEPUHA C
rugapokcugom menu(ll)), ampaerupgoB (OKHUCIEHHE aMMHA4YHBIM PaCTBOPOM
okcuma cepedpa(l) u ruapokcumom Mmemu(ll), B3ammozeicTBHEe Kpaxmana C
MOJIOM), TPOBEACHHE MPAKTUYECKOM pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérnbie 3anaum.

Boluucienuss mo ypaBHEHHIO XHUMHYECKOW peakuuu (Maccel, 00bEMa,
KOJIMYECTBA HKCXOJHOIO BEIIECTBA WJIM MPOAYKTa PEAKUUU MO H3BECTHBIM
macce, 00bEMY, KOJMYECTBY OJHOIO M3 MCXOAHBIX BEUIECTB WM MPOAYKTOB
pEeaKImH).

A3zoTcoaeprkalme oOpraHu4eckKue COeIMHEHHUS.

AMHHOKHCIIOTBI ~ Kak  aM(OTepHble  OpPraHUYeCKHE  COCAMHEHUS.
dusnyeckue U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha MpUMEpPE TIIMIIMHA).
buonornyeckoe 3HaueHNEe aMUHOKUACIOT. [lenTuel.

benku kak NpupoOJHBIE BBICOKOMOJIEKYJISIpHBbIE coequHeHus. llepBuunas,
BTOpPUYHAA U TPETUYHAs CTPYKTypa OENKOB. XMMHUYECKHE CBOMCTBAa OEJIKOB:
TUAPOJIN3, ICHATYpALMs], KAYECTBEHHBIE PEAKIIMK HA OEJIKU.

OKCNEepUMEHTAIBHBIE METOABl W3YYEHHsI BEUIECTB W HX IPEBPAILCHMIA:
HaOJI0JIEHNEe U ONMHCAHME JEMOHCTPALIMOHHBIX OIBITOB: J€HATypalus OelKOB
IIpU Harpe€BaHUHU, IBETHBIE PEAKIIUU OEJIKOB.

BbicokoMouieKkyJIsIpHbIE COeITMHEHUSI

OCHOBHBIE TOHATHS XMMHHM  BBICOKOMOJIEKYJISIPHBIX  COEIMHEHMIA:
MOHOMEp, MOJUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpPU3ALUHN, CPEAHSISA
MOJIEKYyJIsipHass Macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COEIMHEHHUI — OJIMMEPU3ALIMS U TTOJTUKOHACHCAIHS.

OKCnepruMeHTAIbHbBIE METOAbl M3Y4YEHHUs BEIIECTB U WX MPEBPAILCHUN:
O3HaKOMJIEHHE C O00pa3llaMH MPHUPOAHBIX U HUCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMAcCC, Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzanuss MeEXIpeaIMETHBIX CBS3€H IIPU U3YUYEHUU OPraHUYECKON
xumMuu B 10 KJacce OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOIUX



€CTeCTBEHHO-HAYYHBIX IOHITHUN, TaK W TOHSATHIA, SBISIONIMXCS CUCTEMHBIMU
IJISL OTACIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIHKIIA.

OOmme ecTeCTBCHHO-HAyYHBbIC TOHSTHSA: SIBJICHUE, HAy4HbBIA (akr,
TUIIOTE3a, 3aKOH, TEOPHS, aHAlIM3, CHHTE3, KJIacCU(pUKAIUs, NEPUOIHIHOCTb,
HaOJII0/IeHNE, H3MEPEHHE, IKCTIEPUMEHT, MOICTTHPOBAHHE.

®dusnka: wMarepus, OSHEPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYIa,
DHEPreTHYECKUH YPOBEHb, BEIIECTBO, TEJIO, O0BEM, arperatHoe COCTOSHHE
BEILECTBA, PU3MYCCKHUE BEITUUMHBI M €IMHUIIBI UX U3MEPCHHS.

buonorus: kierka, opraHusM, Ouocdepa, 0OOMEH BEIECTB B OpraHH3ME,
doTocuHTEe3, OMOIOTUYECKH aKTUBHBIC BellecTBa (OCIKH, YIIIEBOJBI, JKUPHI,
(bepMeHTHI).

[eorpadus: MuHepanbl, TOpHBIE TIOPOJBI, IMOJE3HBIC HUCKOMACMEbIE,
TOILJIMBO, PECYPCHI.

TexHonorHs: THIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBHOTO MHUTAHUS,
MOIOIIIUE CPENICTBA, JICKAPCTBEHHBIE M KOCMETHYECKHE MPENapaThl, MaTePHAIIbI
U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

IHHJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IMPOI'PAMMBI 11O
XUMUHA HA BA3OBOM YPOBHE CPEJHEI'O OBHIIEI'O
OBPA30BAHUA

JINYHOCTHBIE PE3YJIBTATDI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pE3yJbTaTaM OCBOCHUS
0o0y4YaroImMUMHUCA MPOTpaMM CpeaHero oOiiero oOpa3oBaHus (JTMYHOCTHBIM,
METaNpeIMETHBIM W MpeIMETHbIM). HayuHOo-MeTonuueckoil OCHOBOW st
Pa3pabOTKH MJIAaHUPYEMBIX Pe3yIbTaTOB OCBOCHUS MTPOTPAMM CPEIHETO OOIIETO
00pa3oBaHUsI SIBISIETCS] CUCTEMHO-/IEATEIIbHOCTHBIN TTOIXOI.

B cooTBeTCTBHM C CHUCTEMHO-IEATEIBHOCTHBIM IMOJIXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTaTOB OCBOCHHUS TMpeAMeTa « XUMHsS» Ha YPOBHE CPEIIHETO
00111er0 00pa30BaHUs BbIJICIEHBI CICAYIONINE COCTABISIONIME:

O0CO3HaHHE OOYYAIOIMMUCS POCCHUMCKON Tpa)KAaHCKOW HACHTHYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJU4Yue MOTUBAIIMHU K 00YUYCHHUIO;

[[eJICHANPABIICHHOE pa3BUTUE BHYTPEHHUX YOEKIEHUNM JUYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKHX Tpajulii 0a30BOM HAyKH
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIMMUXCS PYKOBOACTBOBATHCS B CBOEH
NEATEeIbHOCTU IIEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMHM, IPUCYIIIUMU 1IEJTOCTHOMN
CUCTEME XMMHUYECKOT0 00pa30BaHus;



HaJU4Me TIPABOCO3HAHMS OKOJOTHYECKOW KyJNIbTYPhl M CIHOCOOHOCTH
CTaBUTh [N U CTPOUTH )KU3HECHHBIC TJIAHBI.

JIMYHOCTHBIE pE3yJIbTATBl OCBOCHUS MpeIMeTa «XUMUS» JOCTUTAIOTCS B
€MHCTBE YYEOHOW U BOCHHUTATEIILHOM JESITEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COITMOKYJIbTYPHBIMU, JTyXOBHO-HPABCTBEHHBIMU
IIEHHOCTSIMHU Y HJ€ajaMi POCCUHUCKOTO TPaXkIaHCKOTO OOIIECTBA, TPUHITHIMH B
oOlliecTBE HOPMaMu U TpaBUJIaMH TOBEACHHS, CIIOCOOCTBYIOIIUMU IpOIIeccam
CaMOITO3HAHUS, CAaMOpPA3BUTUSI M HPABCTBEHHOIO CTAHOBJICHUS JIMYHOCTH
00yJaroImuxcs.

JInyHOCTHBIE pPE3YyJbTAThl OCBOCHUSI MpeaMeTa «XHUMHS» OTpakaroT
c(hOPMHUPOBAHHOCTh ONBITA TIO3HABATEIHLHOW M TPAKTUYECKON IEATEeITHLHOCTH
oOy4Jaronuxcs o peanu3aii NPUHATHIX B 001ECTBE IIEHHOCTEH, B TOM YHUCIIE
B YACTU:

1) rpa:ka1aHCKOr0 BOCIIMTAHUS

OCO3HaHMsSI  OOYyYalOIMMHUCA CBOMX  KOHCTUTYIMOHHBIX TMpaB U
00s13aHHOCTEM, YBOXKEHUS K 3aKOHY U MPABOIMOPSIKY;

NPEACTABICHUS O COLMAIBHBIX HOPMax M MpaBUIaX MEXKIMYHOCTHBIX
OTHOILIEHUI B KOJJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JEATENIBHOCTH IPU CO3JaHUU
Y4€OHBIX MPOEKTOB, PEIICHUH YUYEOHBIX U TTO3HABATEIbHBIX 3a/1a4, BHITTOJIHCHUU
XUMHYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUs, JIOTUKY U
apryMEHTHI IPYTUX MPU aHATN3E PA3IUYHBIX BUIOB YUCOHOU AEATEIHHOCTH;

2) NIaTPHOTHUYECKOI0 BOCIIUTAHMSA!

LIEHHOCTHOTO OTHOUIEHHWS K HCTOPUYECKOMY M HAyYHOMY HACJEIUI0
OTCYECTBECHHON XMMUM;

yBaKEHUSI K MPOIIECCY TBOPUECTBA B OOJACTH TEOPUH M MPAKTHUUYECKOTO
MIPUMEHEHUSI XUMHUU, OCO3HAHUSI TOTO, YTO JIOCTUKEHUSI HAYKU €CTh pe3yJbTat
JUTMTEBHBIX HAOMIOICHUM, KpPOMOTIUBBIX JKCIEPUMEHTAIBHBIX ITOUCKOB,
MOCTOSIHHOTO TPy/Aa YUYEHBIX U PAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJYYEHHUH U TOCIECAYIOIIEM
aHanu3ze uWHPOpPMAIMK O  MEPEJOBBIX  JIOCTHIKEHHUSX  COBPEMEHHOM
OTE€UYECTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO MOBEICHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallUHd, CBS3aHHBIE C XUMUYECKUMU
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHbBIC PEIICHUSI, OPUEHTUPYSICh HA MOPAJIbHO-
HPaBCTBEHHBIE HOPMBI U 1ICHHOCTH;



TOTOBHOCTH OLICHMBATh CBOE MOBEJACHUE U MOCTYNKUA CBOMX TOBAPHUILEH C
MO3UIIMN HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHHUE MOCIEACTBUNA ITHX
MOCTYIIKOB;

4) popMUPOBAHUSA KYJIbTYPbI 310POBbSI:

MOHUMAHUS IIEHHOCTEH 370pOBOTO M 0Oe30MacHOro obpasza IKU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (DH3UYECKOMY U
MICUXUYECKOMY 3JI0POBbIO;

coOJIfoIcHUs TpaBwil 0€30MacHOTrO OOpalleHus ¢ BEIIECTBAMH B OBITY,
MOBCEAHEBHOM JKU3HU U B TPYAOBOU JEATEIBHOCTH;

MMOHMMAHUSl I[IEHHOCTH TMPABUJ HWHIUBUAYAIBHOTO U KOJUICKTUBHOTO
0e30macHOr0 TOBEJACHUS B CUTYaIlUAX, YTPOKAIOIIMX 370POBBI0O U IKU3HH
JIIOJICH;

OCO3HAHMUSl  TMOCJEICTBUM W  HENPUSATUS  BPEIHBIX  MPUBBIYEK
(ynotpeOneHust ajaKoroisi, HAPKOTUKOB, KypEHHUs );

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B  Y4€OHO-HCCIIEA0BATEILCKOM
JeSTEIbHOCTH, OOIECTBEHHO TIOJIE3HOW, TBOPUYECKOW U JAPYrHMX BHJIAX
NEATEIIbHOCTH;

YCTAHOBKM Ha AaKTUBHOE YYacTHE B PEIICHUU MPAKTUYECKUX 3ajad
COIIMAJIbHOM HAIPaBIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YYEeHHIO Mpodeccuil pa3iuyHOro pojia, B
TOM YHCIIe HA OCHOBE NMTPUMEHEHHUS MPEAMETHBIX 3HAHUN 110 XUMHH;

yBaXEHUST K TpyHdy, JIOAAM TpyJda U pe3yJbrataM TpYJd0BOM
NeATEIIbHOCTH;

FOTOBHOCTM K OCO3HAHHOMY BBIOOPY WHIWBHUAYAJIbHOW TPaeKTOPUU
oOpazoBanusi, Oyaymieil mpodeccun U peanu3anud COOCTBEHHBIX KU3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CLIOCOOHOCTEHM K XMMHUH, HHTEPECOB
1 IoTpeOHOCTEeH 00111IeCTBa;

6) IK0JIOrH4eCKOro BOCIIMTAHUSA:

AKOJIOTMYECKHU 1EJI€CO00PA3HOr0 OTHOIIEHUS K MPUPOJIE, KaK UCTOYHUKY
CYILIECTBOBAHUS KU3HU Ha 3€MJIE;

MOHUMAaHUS TJIO0ATBHOTO XapaKTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOTHON U COLIMAIBHOM CPEIbI;

OCO3HAaHMUSI HEOOXOIUMOCTH HCMOJB30BAHUS JOCTIKCHUN XUMUHU IS
pelIeHUs BOIPOCOB PAlIMOHAIBHOTO IPUPOOTNOJIb30BAHHS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BpEI OKPYKAIOLIEH
MIPUPOHON Cpelie, YMEHUS TPOTHO3UPOBATh HEOIArOMPHUATHBIC YKOJIOTHICCKUE
MOCJICICTBUS NMPEANPUHUMAEMBIX IEUCTBUHN U MPEOTBpAIIaTh UX;



HallMyus PAa3BUTOTO  SKOJOTMYECKOIO  MBIIUICHHS, SKOJOTMYECKOU
KYJbTYpPBbI, OIbITA JESITEIBHOCTH SKOJOTHMYECKON HAMNPaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCS UMHU B MO3HABATEIHbHON, KOMMYHUKATUBHON M COITUATILHOM
IpaKkTHKe, CIOCOOHOCTM W YMEHHUS AaKTHUBHO MPOTHBOCTOSATH HJICOJIOTHU
xemohoouu;

7) UEHHOCTH HAYYHOI'O IO3HAHMS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKH U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHHS CHeNU(PUKY XUMHUM KaK HayKH, OCO3HaHUA €€ poJd B
(dbopMHUpPOBaHNY PAMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3AaHUH IIETOCTHOTO
MpeACTaBIeHNs 00 OKPYX aIOIIEM MUPE Kak O €IMHCTBE IPUPOJIBI U YEIOBEKA, B
MO3HAHUHU TPUPOJHBIX 3aKOHOMEPHOCTECH W pEIIeHWH MNpoOIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS;

yOEXKJIEHHOCTH B 0COOOM 3HAYMMOCTHM XUMHUH JJI1 COBPEMEHHOMN
HUBWIM3ALMKU: B €€ T'yMaHHUCTHUUYECKON HANpaBJIECHHOCTH M BaXHOW pOJM B
CO3/JaHUM HOBOM 0a3bl MaTepUaIbHOW KYJBTYPhI, PEIICHUU TJIO0ATbHBIX
mpo0JieM YCTOWYHMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPhEBOM, IHEPTETHUECKOM,
NUIEBOM W JKOJOTHMYECKOHM OE€30MacCHOCTH, B Pa3BUTUM  MEIAHIUHBI,
o0ecrieYeHUn YCI0BUM YCIEITHOTO TPY/Aa U SKOJIOTHYECKH KOM(POPTHOU KU3HU
Ka)KJ0T0 YJeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON TI'PaMOTHOCTH: TOHHWMAaHHUS CYIIHOCTH METOJIOB
MO3HAHMUS, HCMOJb3yeMBbIX B  €CTECTBEHHBIX  HayKaxX, CIIOCOOHOCTH
UCIIOJIb30BaTh IIOJIydaeMble 3HAHUS JJIS aHajdu3a W OOBSCHEHHS SBIICHHM
OKPY’KAIOIIEro MHUpa M TMPOUCXOMSIIMX B HEM H3MEHEHUW, YMEHUS JeJiaTh
000CHOBaHHBIC 3aKJIIOYEHMS] HA OCHOBE HAY4YHBIX (DAaKTOB U HMMEIOIIHNXCS
JAHHBIX C 1IEJIBIO MOJYYEHHUS JOCTOBEPHBIX BHIBOOB;

CITOCOOHOCTH CaMOCTOSTEIBLHO MCIIOJB30BaTh XMMHYECKUE 3HAHUS IS
pelieHus mpooJieM B pealbHbIX )KU3HEHHBIX CUTYaIUsX;

HMHTEpeca K TO3HAHUIO U UCCIIEI0BATENbCKOM AeSTEIbHOCTH;

FOTOBHOCTM M CIIOCOOHOCTM K HENPEPhIBHOMY OOpa3oBaHUIO U
caM0o0Opa30BaHMIO, K AKTHBHOMY TIOJYYCHHIO HOBBIX 3HAHMM 10 XUMHU B
COOTBETCTBHH C )KM3HCHHBIMH TIOTPEOHOCTSIMU;

WHTEpeca K  OCOOCHHOCTSIM  TpyAa B pasMuHbIX  cdepax
po¢eCCUOHATILHON JIEATEIIbHOCTH.

METAIIPEJAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHS y4EOHOTO TMpeaMeTa « XHMUsD)
Ha YpOBHE CPEIHEro 00111ero 00pa3oBaHus BKIIOYALOT:



3HaYuMBble A1 (OpMHpPOBAHMS ~ MHUPOBO33PEHHUS  OOYyYarOUIUXCS
MEXAUCLHUILTMHAPHBIE (MeXIpeAMETHBIE) oOllleHayYHbIE MOHSTHS,
OTpaKarolue IEeJIOCTHOCTh HAyYHOM KapTHUHBI MHUpa U CIHEHU(UKY METOJOB
MO3HAHMS, MCIOJIb3yeMbIX B €CTECTBEHHBIX Haykax (Marepus, BEIIECTBO,
SHEPTHUs, SBJICHUE, MPOIECC, CHCTeMa, HAYYHBIM (akT, MPUHIUI, TUIIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TEOpHs, HCCIEIOBaHHE, HAOIIOJICHUE, U3MEPEHUE,
AKCIIEPUMEHT U JIPYTHUE);

YHUBEpPCAIbHBIC y4eOHBIC JeHCTBUA (mo3HaBaTeNbHBIC,
KOMMYHHUKAaTHBHBIE, PpETyJISATHUBHBIC), oOecreunBarommue (HOpMUpPOBAHHE
(GYHKIIMOHATHHOM TPAMOTHOCTH M COITUATTLHON KOMIIETEHITUN 00 YJarOIIINXCS,

CIIOCOOHOCTh oOyyJarommxcs HCIIOJIb30BATh OCBOCHHBIE
MEXIUCIUIUIMHAPHBIC, MHPOBO33PEHUYECKUE 3HAHMS H  YHUBEPCAJIbHBIC
ydeOHbBIC ICUCTBUS B IO3HABATEIIHHOM M COLIMAIBHOM MPAKTHKE.

MertanpenMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHHBEPCAJIbHBIMU
Y4€OHBIMU TMO3HABATEIILHBIMH, KOMMYHUKATUBHBIMH U  PETYISTUBHBIMHU
JIICUCTBUSIMU.

OBJiaieHre  YHMBEPCAJbHBIMH  Y4eOHBIMH  TO3HABATEJIbLHBIMH
JeHCTBUSAMM:

1) 0a30BbIe JIOTHYECKHE IeHCTBUA:

CaMOCTOSITENIbHO  (OPMYJIMPOBATh U aKTyaIM3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpEAEATh IEIM JACATEIbHOCTH, 3a/laBas IMapaMeTpbl U KPUTEPUU HX
JOCTHXKEHHUS, COOTHOCHUTH PE3YyJIbTaThl JESATEIbHOCTH C IIOCTABJICHHBIMHU
LEISIMU;

HCIIOJB30BaTh MIPU OCBOCHUU 3HAHUN MPUEMBI JJOTUUECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEpHbIC MPU3HAKKU MOHATUM U YCTAaHABIMBATh UX B3aMMOCBS3b,
HCITOJIb30BaTh COOTBETCTBYIOIINE TTOHSATHS IS OOBSICHEHUS OTACIBHBIX (paKTOB
U SIBJICHUM;

BBIOMpATh OCHOBAHUS M KPUTEPUHM JUIs KiIacCU(UKAIUKU BEIIECTB U
XUMHAYECKUX PEAKLINN;

yCTaHABJIMBaTh IPUUYMHHO-CJICACTBEHHBIE CBS3U MEXKIY HM3y4aeMbIMU
SIBJICHUSIMH;

CTPOUTH JIOTHYECKHE PACCYXKIEHUsI (MHIAYKTUBHbBIC, ICAYKTHUBHBIC, IO
AQHAJIOTUH), BBIABIISATH 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX
SBJICHUSIX, (DOPMYITUPOBATH BHIBOJIBI M 3aKIIFOUCHUS,

MPUMEHATh B  MPOLECCE TIO3HAHUSA, HCMIOJIb3yeMble B  XUMHUU
CUMBOJIMUYECKHE  (3HAKOBBIE)  MOJIENIH, NPeoOpa3oBBIBaTh  MOCIBHBIC
NpeACTaBICHUS] — XUMHUYECKHMH 3HaK (CUMBOJ) DJIEMEHTa, XHUMHUYECKas
dbopmyna, ypaBHEHHE XHMHUYECKOW PpEaKUMH — TMPU PEHICHUU YUEOHBIX



IT0O3HABATEJIbHBIX M MPAKTUYECKUX 3a/1ay, IPUMEHSATh Ha3BAaHHBIE MOJIEIIbHBIE
MIPEACTABIICHUS JIJIS1 BBISIBJICHUS XAPAaKTEPHBIX NMPU3HAKOB U3y4a€MbIX BELIECTB
U XUMHYECKUX PEaKIIU.

2) 0a30oBbI€e MCCIIEeI0BATEIbCKHE JeiiCTBUA:

BJIQJIETh OCHOBAMH METOJ0B Hay4YHOT'O IMO3HAHMS BEIIECTB U XUMUYECKUX
peaKkuui;

dbopMynupoBaTh €M W 3aJa4yd  KCCIIEOBAaHUS, HCIOJIb30BATh
MIOCTABJICHHBIE M CaMOCTOSITEIbBHO CPOPMYJIUPOBAHHBIE BOIPOCHl B KadyeCTBE
MHCTPYMEHTA MO3HAHUS U OCHOBBI I (DOPMHUPOBAHUS TUIIOTE3BI 110 MPOBEPKE
MIPaBUIILHOCTH BBICKA3bIBAEMBIX CYXKICHHUIA;

BJIQJIETh HABBIKAMH CAMOCTOSITEBHOIO IUIAHUPOBAHUS W IPOBEACHUS
YUYEHMUYECKUX OKCIIEPUMEHTOB, COBEPILIEHCTBOBATH YMEHHUSA HaOMIOAaTh 3a
XOJIOM  IIpolecca, CaMOCTOSATEIBHO IIPOTHO3UPOBAThb €ro  pe3yJibTar,
dbopmynupoBath 000OIIEHUS] W BBIBOJABI OTHOCUTEIBHO JOCTOBEPHOCTH
pE3yNbTaTOB UCCIEAOBAHUS, COCTABIIATh 0OOCHOBAHHBII OTYET O MPOAECIAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKOW HCCIEIOBATEIbCKOW U MPOEKTHOM
JESTEIbHOCTH, NPOSBIATh CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEILHOMY
MIOMCKY METOJIOB PEIICHHs] MPAKTHYECKUX 3a7ad, NPUMEHEHUIO Pa3IuYHbIX
METO/IOB IMO3HAHMUS.

3) pa6ora ¢ ungopmanmeit:

OPUEHTHUPOBAThCS B PA3JIMUYHBIX HCTOYHHMKAX HHPoOpManuu (Hay4dyHO-
HOMyJIApHasl JIMTEpaTypa XHMUYECKOTO COJEP)KaHUs, CIPABOYHBIE IMOCOOUS,
pecypcbl MHTepHeTa), aHAIM3UPOBAaTh HH(POPMALIUIO PA3IUYHBIX BUJIOB U (OpM
MPE/ICTABICHHUS, KPUTUYECKH  OLEHWBaTh €€  JIOCTOBEPHOCTh U
HENPOTHBOPEYHBOCTb;

(opMyIHUpPOBATH 3aPOCHl U NPUMEHATH Pa3IMYHbIe METOAbI IPU MOUCKE U
orOope HHPOpMALMKM, HEOOXOAMMON Ui BBINOJHEHUS Y4EeOHBIX 3ajad
OITPENICIIEHHOTO TUIIA;

NpuOOpeTaTh ONBIT UCIOJI30BAaHUS UH(POPMALIMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUN U Pa3JIUYHbIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO ~ BbIOMpaTh ONTUMAJBHYIO (OpMY MpeACTaBIICHUS
uH(popmanuu (cxembl, rpaduKu, TMarpaMmbl, TAOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM $S3bIK B KauyecTBE CpelCTBa NpH padoTe C
XUMHUYECKON uH(pOpMaLuel: MNPUMEHSITh MEXIpeAMETHbIE ((pU3ndecKkue u
MaTeMaTU4ecKne) 3HaKu W CHMBOJBI,  (opmynsl, abOpeBUATypHI,
HOMEHKJIATYPY;

UCIOJIb30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHMBOJUYECKUE CPENCTBA
HarJITHOCTH.



OBiaseHue yHMBEPCAJIbHBIME KOMMYHHMKATHBHBIMHU JeHCTBUSMMU:

3a/aBaTh BOMPOCHI MO CYIIECTBY OOCYXJTaeMON TeMbl B XOJ€ IUaora
W/WIN JAUCKYCCUU, BBICKa3bIBaTh HUAECH, (GOPMYIUPOBATH CBOM MPEITIOKECHHUS
OTHOCHUTEJBHO BBIMOJIHEHUS TPEAJIOKEHHON 3a/1a4H;

BBICTYNATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIbHON E€ATEIbHOCTH,
MOJIyYEHHBIX CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAaMHU IIPHU
BBITIOJIHEHUM XMMHUYECKOTO JKCIEPUMEHTa, MPAKTUYECKON paboThl 1O
UCCJIEIOBAHUIO CBOMCTB U3y4aeMbIX BEILIECTB, peaM3allui yueOHOTO IPOEKTa U
(GbopMyIHpOBaTh BBHIBOJBI M0 pe3ybTaTaM MPOBEAEHHBIX MCCIEIOBAHUN MYTEM
COTJIACOBAHUS MO3UIIMIA B X0/1€ 00CY)ACHUS U 00OMeHa MHEHHSIMH.

OByaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH J1eHCTBUSMMU:

CaMOCTOSITENIbHO IIJIAHUPOBATh M OCYIIECTBIISATH CBOKO MO3HABATEIBHYIO
NEATEIBHOCTh, ONpEAeNsis €€ LEeNM W 3aJadd, KOHTPOJIMPOBAaTH W IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBAaTh MpejIaraéMblii ajiropuT™M JEUCTBUA MpHU
BBINIOJTHEHUHU YYEOHBIX M MCCIEAOBATEIbCKUX 3a7ad, BBIOMpAaTh HamOoJiee
3 PeKTUBHBIN CIOCOO MX pelIeHUS C YYETOM TMOJIyYEHHS HOBBIX 3HAHUU O
BEILIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJIATh  CAMOKOHTPOJIb  CBOEM  JACATENBHOCTH HA  OCHOBE
caMOaHaJIh3a U CAMOOLIEHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHUS Kypca «OpraHuyeckas XUMUS»
OTpaXKaroT:

c(hOPMHUPOBAHHOCTh TPEACTABICHUM O XHUMHYECKOH COCTaBIISIOIIEH
€CTECTBCHHO-HAYYHOM KAPTUHBI MHUpPA, POJIM XWMHUM B TIO3HAHWUW SIBJICHUU
npuponbl, B (OPMUPOBAHUM MBIIUJICHUS W KYJIbTYpbl JUYHOCTH, €€
(GYHKIIMOHATBHOM TPaMOTHOCTH, HEOOXOAMUMOM ISl PEIICHUs MPaKTUUYECKHUX
3a/1a4 ¥ SKOJIOTMYECKU OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0POBBIO U
IIPUPOJTHOM CpEIIE;

BJIAJICHUE CHUCTEMOM XUMHYECKHX 3HAHUW, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIATAIOIINE TMOHATUS (XUMUYECKUN DJIEMEHT, aToM, »JJIEKTPOHHAs
000J04YKa aTroMa, MOJIEKyJla, BaJCHTHOCTh, JJICKTPOOTPHUIIATEIIHLHOCTD,
XUMUYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BépHyTas M COKpamléHHas),
MOJIb, MOJSIDHasT Macca, MOJSIPHBIM  00BEM,  YIJIEPOJHBIA  CKEJeT,
GyHKIIMOHATBHAS TPyNIa, pajuKan, W30MEpHsi, U30MEPhl, TOMOJOTHYECKUN
pAl, TOMOJIOTH, YIJIEBOJOPOABI, KHUCJIOPOJ M a30TCOJAEPKAIIME COCAUHEHHS,



MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHNS);
TEOPHH U 3aKOHBI (TEOPHS CTPOCHHs opraHudeckux Bemects A. M. bytieposa,
3aKOH COXPAHEHMsI MAcChl BEIECTB); 3aKOHOMEPHOCTH, CUMBOJUYECKUN SI3BIK
XUMUHU; MHUPOBO33PEHUYECKHE 3HAHHUA, JIeKalllue B OCHOBE TMOHHUMAaHUS
MPUYMHHOCTA ¥ CUCTEMHOCTH XHUMHUYECKUX SIBICHUM, (PaKTOIOTHICCKUE
CBEIICHHMSI O CBOMCTBaX, COCTaBe, MOJTYYCHHH W O€30MacHOM HCIOJIb30BaHUU
BXHEUIIINX OPraHMYECKUX BEIIECTB B OBITY M NMPAKTUYECKON NEATETHbHOCTH
YeJI0BEKa;

c(hOpMHUPOBAHHOCTh YMEHUH BBISBISATh XapaKTEpHbIE MPU3HAKKU MOHATHH,
YCTaHaBIMBAaTh HMX B3aWMOCBS3b, HCIOJIb30BATh COOTBETCTBYIOIIME MOHATHUS
MIPY OMUCAHUM COCTaBa, CTPOSHUS U MPEBPAILICHUH OPTaHUYECKUX COCTUMHEHUH;

c(hOpMHUPOBAHHOCTh YMEHUIN UCIOJIb30BaTh XUMHUYECKYIO0 CUMBOJIMKY IS
COCTaBJICHHSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHOMN)
GbopMyT OpPraHWMYECKHMX BEIIECTB W YPaBHECHUH XHMHYECKUX PpEaKIIHi,
M3TOTaBIMBATH MOJEIU MOJIEKYJ OPTaHUYECKUX BEIIECTB JIJISl MILTIOCTPAIH MX
XUMHYECKOTO ¥ MPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATH MPUHAIIICKHOCTD U3yUEHHBIX
OpPraHMYECKHUX BEUIECTB IO HX COCTaBy U CTPOEHUIO K OINpeAeTIEHHOMY
KJIacCy/Tpymne coeauHeHuid (YrJIeBOJOPObI, KHCIOPOA W a30TCOAepkKallne
COEMHEHMSI, BBHICOKOMOJICKYJISIPHBIE COCIMHEHUs), JdaBaTh WM Ha3BaHUS IIO
cuctematuyeckoit HomeHkiatype (IUPAC), a Takxke mpuBOAUTH TPUBHUAIILHbBIE
Ha3BaHUSl OTJIEIBHBIX OPraHUYECKUX BEUIECTB (ITHJICH, MPOIMUIICH, alleTUJICH,
ATUJICHTIUKOJIb, TIULEPUH, (heHo, popManbaerul, aleTaibaerul, MypaBbuHas
KHCIIOTa, YKCYyCHasl KHCJIOTa, OJIEMHOBAas KHCIOTa, CTEApUHOBAs KHCIIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJUTi0JI03a, TIIUIHH);

c(hOpPMHUPOBAHHOCTh YMEHHMSI ONPENENSATh BUIbI XUMHUYECKON CBSI3U B
OpPraHUYECKUX COCTUHEHUSIX (OJUHAPHBIC U KPATHBIC);

c(hOpPMHPOBAHHOCT, YMEHHUS TPUMEHATH TIOJIOKCHHUSI TEOPUHM CTPOCHUS
oprannveckux BemectB A. M. byrtnepoBa ayigs oOBSACHEHHS] 3aBUCHMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa W CTPOCHHS; 3aKOH COXpPaHEHHsI MacChl
BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUM XapaKTepu3oBaTh COCTaB, CTPOCHHE,
¢u3HUeCKe U XMMHUYECKUE CBOMCTBA TUIMYHBIX MPEICTABUTENICH Pa3TMYHBIX
KJIACCOB OPTaHMYECKUX BEIISCTB (METaH, dTaH, STHJICH, MPOMUJICH, alleTHIICH,
Oyramuen-1,3, metunOyraauen-1,3, 6€H30/1, METaHOJ, TAHOJ, YTUJICHTIUKOIb,
TJIAIEepYH, (EHOJI, alleTalbICTH ], MypaBbUHAS U YKCyCHAsl KUCIOTHI, TIFOKO03a,
Kpaxmaji, [eJUTI0JI03a, aMHUHOYKCYyCHasi  KUCIOTa),  WLIIOCTPUPOBATh
TCHETHYECKYI0 CBSI3b  MEXKJIYy HUMH YPaBHEHUSIMH COOTBETCTBYIOIIUX
XUMUYECKUX PEAKIUi C HCIIOJIB30BAHIEM CTPYKTYPHBIX (POPMYIT,



c(OpMHUPOBAHHOCTH yMEHUS XapaKTEPHU30BaTh VCTOYHHUKHU
YTIIEBOJOPOAHOTO CHIphsi (HE(PTh, MPUPOIHBIN Ta3, yrojib), CIOCOOBI HX
nepepadOTKU U MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepaboTKu;

c(hOPMHUPOBAHHOCTh YMEHHUI MPOBOAUTH BBIUUCICHUS MO XUMUYECKUM
YpaBHEHUSIM (Macchl, 00bEMa, KOJTMYECTBA UCXOJHOTO BEIIECTBA WM MIPOIYKTa
peakiuu 1O M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 HMCXOJHBIX
BEIIECTB WJIU MPOAYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHUW BIAJACTh CHUCTEMON 3HAHUH 00 OCHOBHBIX
METO/IaX Hay4HOTr'O TIO3HAHUS, UCIIOIB3YEMbIX B XUMUU MIPU U3YYCHUU BEILIECTB
U XMUMHYECKMX  SBJIICHHA  (HAOJIIOJEHHE, W3MEPEHHE, IKCIICPUMEHT,
MOJICJIMPOBAHUE), MCIOJIb30BaTh CUCTEMHBIE XUMHUYECKUE 3HAHUSA IS
OPUHATUS PEHICHU B KOHKPETHBIX >KU3HEHHBIX CHUTYalUsX, CBS3aHHBIX C
BEILECTBAMHU U UX IPUMEHEHUEM;

c(OPMUPOBAHHOCTh ~ YMEHHMH  COOJIIOJATh  MpaBWja  IOJIb30BAHUS
XUMHUYECKON MOCYAoW M J1a0OpaTOpHBIM OOOpYJOBaHUEM, a TaKKe IpaBuia
oOpalieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU IO BBIIOJHEHUIO
71a00PATOPHBIX XUMUUECKUX OIIBITOB;

c(OPMUPOBAHHOCTh YMEHUN IJIAHUPOBaTh M BBINOJIHATH XUMHUYECKUN
AKCIIEPUMEHT (IPEBpAIllCHUs] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIyYeHUE OTUJIEHA W HW3YYEHUE €ro CBOMCTB, KAaueCTBEHHBIC pPEAKIUU
OpPraHMYECKUX BEILECTB, JEHaTypalus OENKOB IpHU HArpeBaHUU, IIBETHHIE
peakuuu OEIKOB) B COOTBETCTBUHU C IpaBUJIAMU TEXHUKH O€30IaCHOCTH NpHU
oOpaIieHn ¢ BelIeCTBaMH M J1abOpaTOpHBIM OOOPYJIOBAaHUEM, MPEACTABISTH
pe3ynbTaThl XHMHUYECKOTO OJKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (OopMyaupoBaTh BBIBOJABI HAa OCHOBE 3THUX
pE3yNbTATOB;

c(OPMUPOBAHHOCTh YMEHHM KPUTUYECKH aHaJIU3UPOBATH XMMHUYECKYIO
uH(pOopMaMIOo, TMONy4YaeMyl0 M3 pPa3HbIX HCTOYHUKOB (CpEICTBa MacCOBOM
uHpopmanuu, UaTEpHET U IPYTUX);

chOpMHUPOBAHHOCTh ~YMEHHMM  COOMIOJATh TpaBWJa  IKOJOTUYECKHU
11€J1IeCO00PAa3HOr0 MOBEACHUSI B OBITY M TPYHOBOM [EATENBHOCTH B HENIX
COXPaAHEHUsS CBOETrO 370POBbS M OKPYKarOUIEHd MPUPOIHON Cpelbl, OCO3HABATH
OMAacCHOCTb BO3JEHCTBUS HA JKUBbIE OPraHU3MbI ONPENEIEHHBIX OPraHUYECKUX
BELIECTB, MOHUMas cMmbich nokasarens [1/IK, moscHaTh Ha mpumepax crnocoObl
YMEHBLIEHUS W NPENOTBPALICHUS MX BPEIHOTO BO3JEHCTBHUS Ha OPraHHU3M
YEJIOBEKa;

U1 00YYaroIIMXCsl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0OPOBBSI: YMEHHE
OPUMEHSTh 3HAHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUSl BEILECTB U
XUMUYECKUX SIBJICHUI;



JJIA CICIBIX U CJ'Ia6OBI/II[$IH_[I/IX 06yqafonmxc>1: YMCHHC HCIIOJIb30BATh

penbedHO-TOUCUHYI0 cucteMy obo3Hauenmit JI. bBpaitns mna  3ammcu
XUMUYECKUX hOopMyI.
TEMATHUYECKOE IIVIAHUPOBAHMUE
10 KJIACC
Ne HaumenoBann KoJinuecTBo YyacoB DJIeKTPOHHbIE
© e pa3esioB u (uudposbIe)
n/ Becer  Kourpoabusl  IIpakruyecku
TeM o0pa3oBaTeIbHbI
I 0 e padoThbI e padoThbI
NpOrpamMmblI e pecypchl

Pa3znea 1. TeopeTuyeckue OCHOBBI OPraHUYECKOH XUMUM

[Ipenmer
OpraHn4eCcKOn
xumun. Teopus
11 CTPOCHUS 3
OpPraHUYECKUX
coenuHEeHUN A.
M. bytneposa

Wroro mo pazneny 3

Pa3znen 2. YrieBoaopoasbl

[Ipenenbubie
2.1 YTJIEBOJIOPO/IBI 2
— aJIKaHbl

HenpenensHsbie
YTJI€BOIOPOIbIL:
2.2 AJIKEHBI, 6
aJIKa/IMEeHBl,
AJIKUHBI

ApoMaTthdecku
2.3 e 2
YTJIEBOJIOPOIBI
IIpupoausie
HUCTOYHUKHU

2.4 YTJIIEBOIOPOIOB 3 1
U UX

nepepaboTka

Hroro no paszneny 13

Pasznen 3. Kucaopoacoaepskamue oprannyeckue coeJuHeHUst

3.1 Cnuptsl. 3




byrneposa, eé

OCHOBHBIC

denon
AJLIeruael.
KapGoHnogsie
3.2 KHUCIOTEL. 7 1
CrokHBIE
3¢ups
3.3 VriaeBonsl 3 1
Uroro mo pazneny 13
Pasznen 4. A3oTconepxkaiye opraHuyeckue coeIuHeHus
AMUHEL
41 AMMHOKHCIIOT 3
Bl. benku
Utoro no pazneny 3
Paspnen 5. BeicOKoOMOJIeKY I pHbIE COCAUHEHUS
IImactmacchl.
5.1 Kayuyxku. 2
Boioxna
Utoro no pazneny 2
OBIIEE
KOJIMYECTBO
4
YACOB I10 3 2 2
[TPOI'PAMME
ITOYPOYHOE INVNIAHUPOBAHMUE
10 KJIACC
N KouunyecTBo 4yacoB DJIeKTPOHHbIE
K undposBbie
n/  Tema ypoka Bcer Koutpoann = IIpakruyeck p
o0pa3oBaTte/ibH
n 0 ble padoThI ue padboTsbl
ble pecypchl
IIpeamer
OpraHv4eCcKon
XAMUH, e€ 1
BO3HHUKHOBEHHE,
pa3BUTHE U 3HAYCHUE
Teopus crpoeHus
OpraHUYECKUX
coenuHeHnii A. M. 1




ITOJIOXKCHUA

[IpencraBnenue o
KJIacCUu(pUKaIIH
OpraHUYECKUX
BCIIECTB.
Howmenxkmnarypa
(cucremaTnueckas) u
TPUBHUAIILHEIC
Ha3BaHMU
OpraHUYECKUX
BEIIECTB

AJIKaHBI: COCTaB U
CTpPOEHHUE, 1
TOMOJIOTHUYECKHH PsIJT

Meran 1 3TaH —
MPOCTEUIIINE
MPECTaBUTENU
aJIKaHOB

10

AJIKEeHBI: COCTaB U
CTPOEHUE, CBOMCTBA

DOTUJIEH U TIPONUJIEH
— mpocTeinme
MpeICTaBUTENH
QJIKEHOB

IIpaxTrueckas

pabora No 1.

«Ilonyuenue 1
ITWICHA U U3yYEHUE

€ro CBOMCTB»

AnxagueHsl.
byranuen-1,3 u
MeTunoyraaueH-1,3.
ITonyyenue
CHHTETHYECKOTO
Kay4dyKa U pe3UHbI

AJIKUHBIL: COCTaB U
0COOEHHOCTHU

CTPOCHHSI,

TOMOJIOTHYCCKHUI 1
psa. AueTuieH —
MPOCTEUIIIHI
MIPEJICTAaBUTETh




AJIKNHOB

11

12

Brrancnenus no
YpaBHEHUIO
XHMHYECKOH
peakiumn

ApeHbl: 6eH30I1 U

TOJIYOII.
TokcuuHOCTH apeHoOB

13

I'eneTnyeckas cBsI3b
YIJIEBOAOPOIOB,
MPUHAIJICKAIINX K
pa3IMYHBIM KJlaccam

14

15

[IpupoaHbie
HCTOYHUKHU
YIJI€BOJIOPOJIOB:
IIPUPOJAHBIN ra3 u
NOIYTHBIE HEPTSIHbIE
rasbl, He)Th U
MIPOAYKTHI €€
nepepadboTKu
IIpuponnsie
UCTOYHUKHU
YIJI€BOJIOPOJIOB:
IIPUPOJIHBIN a3 u
MOMYTHBIE HEPTAHBIE
ras3pl, HeQTh U
MPOAYKTHI €€
nepepadoTKu

16

17

18

19

KonTponbnas padota
0 pasaeny
«YTneBoaopoab»
[IpenenbHbie
OJIHOATOMHBIE
CHUPTHI: METAHOJI U
staHoi. Bogoponnas
CBSI3b

MHoroatoMHbIE€
CITUPTHI:
STHUJICHTJINKOJb U
TIULEPUH
@deHo: CTpoEHUE
MOJIEKYJIBI,




¢duznyeckue u
XUMHAYECKHE
CBOMCTBA,
pUMEHEHHE

AJBIEeTUab!:
dbopManbaerua u
areTanbICeTu/I.
Aneron

OIHOOCHOBHEIE
npeesibHbIe
KapOOHOBBIE
KUCIIOTHL:
MypaBbUHAS U

yKCYCHas

[IpakTnueckas
pabora Ne 2.
«CBolicTBa pacTBOpa
YKCYCHOM KHCIIOTBI»

CreapuHoBas u
OJICMHOBASI KUCJIOTHI,
KakK MpeICTaBUTENN
BBICIITUX
KapOOHOBBIX KUCIIOT

Mpbuia Kak cosn
BBICILINX
KapOOHOBBIX KUCIIOT,
UX Molollee
JNIEUCTBUE

Crnoxubie 3¢upsl
KaK MPOU3BOHbIE
KapOOHOBBIX KUCIOT.
I'maponu3 cinoKHbBIX

3¢upoB

Kupsr: runponus,
IIpUMEHEHUE,
Ouosoruyeckas poib
JKUPOB

VYrieBoasl: COCTaB,
KJIacCU(pUKAIHS.
Baxueimue
MIPEACTABUTEIH:
TII0K03a, PpyKTO3a,




caxapo3sa

28

29

30

Kpaxman u
LEJUTI0NI03a KaK
MIPUPOJIHBIE
MOJIUMEPDI
KonTponbnas pabora
0 pasaeny
«Kucnopoaconepxa
1€ OpraHu4ecKue
COCJIMHECHHU S

AMMHBI: MEeTUJIAMHUH
1 aHUJIMH

31

AMWHOKHCIIOTHI KaK
amQoTepHbIe
OpraHUYECKUE
COEINHEHHS, UX
OMOJIOTUYECKOE
3HaueHue. [lenTuasl

32

benkxu xak
MPUPOHBIE
BBICOKOMOJIEKYJISIPH
BIe COCJIMHCHUS

33

OCHOBHBIE TTOHSTHUSA
XUMHHU
BBICOKOMOJIEKYJISIPH
BIX COCOUHECHUMN

34

OCHOBHBIE METObI
CHHTE3a
BBICOKOMOJIEKYJISIPH
BIX COCIUHEHUI.
IInactMaccsl,
Kay4yyKH, BOJIOKHA

OBILIEE KOJIMYECTBO

YACOB 10 34 2 2
I[TPOTPAMME
YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O IPOLHECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVISA YYEHUKA

* Xumus / 'abpuensu O.C., OctpoymoB WU.I"., CnagkoB C.A., AKIIHOHEPHOE
obmectBo «M3aatenbeTBo «IIpocBemenne»



» Xumusi, 10 xkmacc/ I'abpuensa O.C., OO1mecTBO ¢ OrpaHHYeHHON
OTBETCTBEHHOCTHIO «/[PODAY; Axninoneproe obmectBo «M31aTenbcTBO
«IIpocsemienne»

» Xumus, 11 xmace/ I'abpuensia O.C., OOiecTBo ¢ OrpaHHYeHHON
OTBETCTBEHHOCTHIO «/IPODAY; AxuinonepHoe obiiectBo «M3naTenbcTBo
«IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI JIUISA YUUTEJIA
1. O.C.I'abpuenss, I'.I'.JIpicoBa «Xumus Metoaudeckoe rmocooue — 6a30BbIi
ypoBeHb» - M.: JIpoda 2022 rox.
2. O.C.I'abpuensn, U.I'.OctpoymoB, «O0111as1 XMMHUS B TECTaX, 3aja4yax,
ynpaxkHeHusax. 11 kmace» — M.: [Ipoda, 2023 rog.
3. O.C.T'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 xmacc:
KoHTposibHbIE U TIPOBEpOUHbIE pabOTHI K yueOHUKY». — M.: [Ipoda, 2021 r.
4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc:
Hacronbnas kaura juis yuurens». Yacts 1 — M.: [poda, 2019 rog.
5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBeaenckas «Xumus 11 knacc:
Hacronbhas kaura juis yuurens». Yacts 2 — M.: [Ipoda, 2022 rog.
6. O.C.I'abpuensy, I1.B.Pemeros, .I'.OctpoymoBa «3anauu o XuMuu 1
crocoOsI ux pemenus» - M.: «Jlpoday», 2021rox.
7. B.I'. lenncoBa «Xumus 11 kinacc moypodHbie IIaHbl 10 y4eOHUKY
O.C.I'abpuensna, I'.I".JIsicoBoii» - Bonrorpam» Yuutens 2018roz.
8. M.A.Pa6oBa, Y.}O.Hesckas, P.B.JIunko «Tectesl mo xumuu 11 knacey, -
M.: Dk3ameHn, 2019r.
9. O.C.I'abpuensin, U.I'.ocTpoymMoB « XUMHYECKUH IKCIIEPUMEHT B TiIKosie 11
Kkiacey; - M.: [Ipoda. — 2019 ron.
HU®POBBIE OGPA30BATEJIBHBIE PECYPCBHI U PECYPCBI CETHU
NHTEPHET

http://www.chemnet.ru I'azera «Xumus» u caiit i yuutens «5 uay Ha ypok

XUMHH
http://him.1september.ru Equnas xomnexius LIOP: IIpeagmeTHas KOUIEKIHS
«XuMUsD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHbBIE
skcriepuMenThl: xumusi. Komnekmust Poccuiickoro o0mieo0pa3oBaTensHOTO
nopTaina

http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. Anuk6epoBoii

http://www alhimik.ru Beepoccuiickas omuMIinaaa kOJIbHUKOB 10 XUMUHU
http://chem.rusolymp.ru Opranuueckas XuMus: SJCKTPOHHBIH yUeOHHUK IS
CpEIIHEH IIKOJIbI

http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: 3JIEKTPOHHBIN YU4COHUK
http://www hemi.nsu.ru OTKpsITHIH KOJIEIK: XUMUS



http://www.chemistry.ru JluctaniimoHHas oTMMITHa A TT0 XUMUH:
TEJIEKOMMYHUKALIMOHHBINA 00pa30BaTeIbHBIN MPOEKT



