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INOACHUTEJIBHASA 3AIIMCKA

[Tporpamma o XuMuM Ha YpOBHE CpeiHEro 00111ero oopazoBaHus pazpaboTaHa Ha OCHOBE
®enepanpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHMII K pe3yibTaTaM OCBOCHHS (emepanbHON 00pa30BaTeNbHON MPOrpaMMBbl CPEIHEro
obmero ooOpazoanus (POII COO), npencraBieHHbIX B DenepalbHOM TOCYAapCTBEHHOM
obpazoBarensHoM cTtannapre COO, ¢ yuérom Konuenuuu mpernonaBaHusi yueOHOro npeaMeTa
«Xumus» B oOpa3oBaTelbHBIX oOpranmzanusx Poccuiickoit ®exepauuu, peamru3yonmx
OCHOBHbIE 00pa3oBaTelbHbIE MPOrPaMMBbl, U OCHOBHBIX MOJIO)KEHUH «CTpaTeruu pa3BUTUA
Bocriutanusi B Poccuiickoit ®enepaumn Ha mnepuox no 2025 roma» (PacnopsikeHue
[TpaButensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY mOAX0M0B K pa3paboTKe MHporpaMmbl MO XHUMHH, K OIpeAeNeHHI0 o0Iien
cTpaTeruu oOydeHHs, BOCIUTAHUS M Pa3BUTHUS 00YJarOMIUXCsl CPEACTBAMHM Yy4eOHOro mpeamMera
«Xumusa» st 10—11 xmaccoB Ha 0a30BOM YpPOBHE COCTaBUJIM KOHIIENTYaJIbHBIE IOJO0XKEHUS
OI'OC COO o B3auMOOOYCIIOBJIEHHOCTH LE€JI€H, COAep)KaHUs, pe3yJbTaTOB OOYy4YEeHUs H
TpeOOBaHM K yPOBHIO NOATOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHuE, IOJIy4aeMO€ BBIIYCKHUKAaMHM  00111€00pa30BaTesIbHOM
OpraHu3alMM, SBISETCS HEOThEMJIEMOM 4YacTbio MX 00pa3oBaHHOCTH. OHO  CIIYXHUT
3aBEpUIAIOIIMM 3TallOM pealu3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIFOUEBBIX
[IEHHOCTEeH, MNpUCYIIMX LEeJOCTHOW CHCTeMEe XHMHYECKOro o0pa3oBaHHs. OTH LEHHOCTH
KacaroTcs MO3HAHMs 3aKOHOB MPUPOAbI, (OPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyJIbTyphl
YeJIOBEKa, a TaKKe OKOJOTMYECKH OOOCHOBAHHOTO OTHOLICHHS K CBOEMY 3/0POBBIO H
IpUPOAHOI cpere. Peanmsyercs xumuueckoe oOpa3oBaHMe 00YYaIOLUMXCs HA YPOBHE CPEIHEro
obmiero oOpa3oBaHusl CpeCTBAMHM y4eOHOro mpenmera «XUMUS», COlep)KaHUe U MOCTPOCHUE
KOTOPOrO OINpe/ieleHbl B MPOrpaMMe MO XUMHH C Y4E€TOM CrHenu(uKH HayKd XUMHH, e
3HaYeHMs B MIO3HAHUU MPUPOJbI U B MaTEPUAIbHON JKU3HH OOIIECTBA, a TAKXKe C y4ETOM OOIIMX
Lene U MPUHIUIIOB, XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OOIIero
obpaszoBanus B Poccuiickoii @eneparuu.

XuMUS Kak 3JeMEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT 0coO0yI0 poJib B COBPEMEHHOM
LIMBUIIM3AIlMU, B CO3/IaHUM HOBOI 0a3bl MarepuanbHON KyJabTypbhl. OHa BHOCUT CBOH BKIaJ B
(dbopMupoBaHUE PALlMOHATBHOTO HAYYHOTO MBIIIJICHHS, B CO3/1aHHUE 1IEJIOCTHOTO MPEACTaBICHUS
00 OKpy’)KaroleM MHUpe KaK O €JHHCTBE MPHPOJILI U YelIOBEKa, KOTOpoe (HopMUpyeTCs B XUMUU
Ha OCHOBE IIOHMMAaHUS BELIECTBEHHOI'O COCTaBa OKPYXAIOIIEr0 MUpPA, OCO3HAHMS B3aUMOCBS3H
MEX]ly CTPOEHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXKHBIMHU 00J1aCTSMU IPUMEHEHHUS.

TecHo B3auMOJEHCTBYST C€ JpPYIrMMH €CTECTBEHHBIMHM HayKaMH, XUMHS cTajia
HEOTHEMJIEMOM YacThl0O MUPOBOM KYyJbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIEIIHOTO TpyAa U
KHU3HU KakJoro ujeHa obmectBa. CoBpeMeHHasi XUMUs KaK HayKa co3ujaTebHas, Kak Hayka
BBICOKMX TEXHOJIOTHIl HampaBiieHa Ha pelieHHe II100aJbHbIX MPO0JIeM YCTOHYMBOrO pa3BUTHA
YeJI0BEYECTBA — CHIPhEBOM, HSHEPreTUUECKOM, MUIINEBOH, HKOJOTMYECKOd O0e30MacHOCTH HU
OXpaHbl 37J0POBBSI.

B cooTBercTBUM ¢ OOHIMMHU IENSIMU W TPUHIUIAMUA CPEIHEro OO0Iero oOpa3oBaHUS
conepkanue npenmeta « Xumus» (10—11 kmaccel, 6a30BbIA ypOBEHb U3YUEHHS) OPUECHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYyYaromuxcsi, HEOOXOIUMYIO UM [
BBIPAa0OTKM MHPOBO33PEHUECKHX OPUEHTHPOB, YCIEIIHOI'O BKIIOYEHHUS B KHU3Hb COIMYMa,
MPOAOKEHUST 00pa30BaHUs B pa3IMYHBIX 00JIACTSIX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocraBisommMH mpeaMera «XUMHs» SBIAIOTCS 0a3oBble Kypcbl — «Opranuueckas
xuMus» U «O011as U HeopraHuyeckas XUMHUsS», OCHOBHBIM KOMIIOHEHTOM COJEPXKaHUS KOTOPBIX



SBJISIFOTCSI OCHOBBI 0a30BOM HayKU: CHCTEMa 3HAHHM 110 HEOPraHUYECKOH XUMuUU (¢ BKIKOYEHHUEM
3HaHMN U3 OOLIEeW XUMUU) U OopraHudeckoil xumuu. OopMupoBaHHE JTaHHOM CHCTEMbl 3HAHMIM
[P W3YyYEHUHU MpeaMera o0ecrneurBaeT BO3MOKHOCTb PACCMOTPEHMsI BCETO MHOrooOpasus
BEIIECTB HA OCHOBE OOIIMX MOHATUMN, 3aKOHOB U TEOPHI XUMUHU.

CrpykTypa conepxaHusi kKypca — «Oprannyeckass XumMusi» cpopMupoBaHa B MporpaMme
[0 XUMUU Ha OCHOBE CHCTEMHOIO MOAXOAA K M3Y4YEHHMIO Y4eOHOro MaTepuaya u o0ycCioBJeHa
UCTOPUYECKH OOOCHOBAHHBIM Pa3BUTHEM 3HAHMN Ha ONpPEAEIEHHBIX TEOPETUYECKUX YPOBHSX.
Tak, B Kypce OpraHMuYecKOd XHMHM BEIIECTBA PACCMATPHUBAIOTCS HA YPOBHE KIIACCUYECKOU
TEOPUH CTPOEHUS OPraHWYECKUX COEAMHEHUH, a TakkKe Ha YpPOBHE CTEPEOXMMHUYECKHX U
IEKTPOHHBIX MPEACTaBICHUM O CTpoeHMM BemecTB. CBeneHus o0 H3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIVIEBOAOPOJOB /10 CIOXKHBIX OMOJIOIMYECKH aKTHBHBIX
coenuHeHH. B Kypce opraHMuecKoil XUMHH MOJTY4aroT pa3BUTHE C(HOPMHPOBAHHBIE HA YPOBHE
OCHOBHOI'0 00wHIero o0Opa3oBaHUsl MEpBOHAYAJIbHBIE IPEACTABICHUS O XHMHUYECKOH CBSI3H,
KJ1accH UKALMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTU CBOMCTB BELIECTB OT UX CTPOEHUS, O
XMUMHYECKOH peaKLuu.

EnvHas cuctema 3HaHUM O BaKHEHINNX BEIECTBAX, UX COCTaBE, CTPOCHUHU, CBOWCTBAX U
IIPUMEHEHHUH, a TAKKE O XMMUYECKHX PEAKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nonoJHsercs B Kypee 10 kinacca a7eMeHTaMu COAEp)KaHUs, UMEIOIUMU KyJIbTYPOJIOrHYECKUN U
IPUKJIaJHON XapakTep. DTH 3HaHUsI CHOCOOCTBYIOT HOHUMAHMIO B3aUMOCBSI3U XUMHUH C APYTUMHU
HayKaMH, PACKpbIBAlOT €€ POjb B IIO3HABATEIBHOM M IPAKTUYECKOM NEATEIBHOCTH YEJIOBEKa,
CIOCOOCTBYIOT BOCIHMTAHMIO YBaXKEHMSI K IIpOIEecCYy TBOpYECTBA B O00JIACTH TEOPUH H
MPAKTUYECKUX MPHIOKEHUH XUMUU, TIOMOTalOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO
U JIMYHOCTHO 3HAYMMBIX HpoOJieMax, CBA3AHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATDH
nHGOPMALIMI0O U NPUMEHATH €€ JUIsl MONOJHEHUs 3HAHWM, pelIeHUs HHTEJJIEKTYalbHbIX U
SKCHEPUMEHTAIbHBIX HCCIEe0BAaTENbCKUX 3a1ad. B 1enom conepikaHue y4eOHOTO INpeamera
«XUMHS» JAaHHOTO YpPOBHS H3y4YEHHs] OPHEHTUPOBAHO Ha (OPMUPOBAHHE y OOy4arOMIUXCS
MHUPOBO33PEHUECKON OCHOBBI AJIsI MOHMMaHUS (QUIOCO(CKUX HICH, TAKUX KakK: MaTepuajbHOE
€IMHCTBO HEOPTraHMYECKOr0 W OPraHWYEeCKOro MHpa, 00YCIOBIEHHOCTh CBOWCTB BEIIECTB HX
COCTaBOM M CTPOEHHEM, I103HABAEMOCTb NIPUPOAHBIX SBJICHUH MyTEM dKCIIEpUMEHTA U PEIICHUS
MPOTUBOPEUHH MEXTY HOBBIMH (haKTaMH M TEOPETUYECKUMH MPEIINOCHIIIKAaMHU, OCO3HAHNUE POJIH
XMMHH B PELIEHUH SKOJIOTUYECKUX MPOOJIEM, a TaKXkKe MpoOJieM COEpeKEHMs IHEPreTUUECKUX
PECYPCOB, CBIPbS, CO3JaHUS HOBBIX TEXHOJIOIUH U MaTEPUAJIOB.

B nnane pemeHus 3ajay BOCIUTAHMSA, Pa3BUTHA M COLMAIU3ALMM  O0YYaroIIUXcCs
IPUHATBIE MPOrPaMMO 10 XMMHH HOAXOABl K ONPEINEIICHUIO CONEp)KaHUS MU IIOCTPOEHUS
npenMera MperycMaTpuBaroT (POPMUPOBAHHUE YHUBEPCAJIbHBIX Y4EOHBIX AEHCTBHM, MMEIOIIUX
0a30BO€ 3HAYEHUE JJIS PA3JIMYHbBIX BUAOB JEIATEIbHOCTU: PELIEHUs MPo0JIeM, IOMCKa, aHAIN3a U
00paboTkH HMH(pOPMAIMKM, HEOOXOAMMBIX JUIsI TMPUOOPETEHUS ONbITa IPAKTHYCCKOH W
HCCJIEN0BATENIbCKOU NEATEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B [IO3HAHUU XUMUH.

B npaxTuke npernogaBaHusi XMMUU KaK Ha YPOBHE OCHOBHOI'O 0011ero o0pa3oBaHus, Tak U
Ha YpPOBHE cpeaHero oOmero oOpa3oBaHMs, IpU  ONPEACIIEHUU  COAepKaTeIbHOU
XApaKTEePUCTUKHU LeNed H3y4eHUs IpPeAMETa HAIPaBICHUEM II€PBOCTENEHHONM 3HAYMMOCTH
TPAaJUIMOHHO Tpu3Haércs (opMUpOBaHME OCHOB XHUMHUYECKOW Haykd Kak o0O0jacTu
COBPEMEHHOI'0 E€CTECTBO3HAHHUsSI, MPAKTUYECKON AEATEIbHOCTH YEIOBEKAa M KaK OJHOIO W3
KOMIIOHEHTOB MHPOBOM KyJnbTypbl. C METOAUYECKOM TOYKM 3pEHUs Takoil MOoAXOd K
OIIPENEICHUIO LIeIei U3yUeHHs IPEAMETA ABJIAETCS BIIOJIHE ONPABAAHHBIM.



CornacHo JaHHOW TOYKE 3pPEHUS TJIaBHBIMU LEJSIMH U3YyUEHHUs MpeaMeTa «XUMHS» Ha
6a3zoBom ypoBHe (10 KJ1.) SBISIFOTCS:

e (GOopMHUpOBAaHHME CHCTEMBl XHUMHYECKUX 3HAHUA KaK BaXKHEUIIEH COCTABJISIONICH
€CTECTBEHHO-HAaY4YHOI KapTHHBI MHpa, B OCHOBE KOTOPOW JIekKaT KJIIOYEBbIEC MMOHATHUS,
dbyHIaMeHTaJIbHBIE 3aKOHBl U TEOPUU XHMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHE H
MOHUMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHHI MHPOBO33PEHUECKOr0 XapakTepa,
03HAKOMJIEHUE C UICTOPUEN UX PA3BUTHUS U CTAHOBJICHMUS;

e (QopmupoBaHHNE U Pa3BUTHE MPEACTABICHUA O HAYYHBIX METOAAaX MO3HAHUS BEIIECTB H
XUMUYECKUX PeaKInii, HeOOXOAUMBIX JJIsl PUOOPETEHUS] YMEHUI OpPHUEHTHUPOBATHCS B
MHUPE BEIIECTB U XUMUYECKHX SIBJICHHH, HMECIOIIIUX MECTO B IPUPOJIE, B TPAKTUUECKON U
MOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHMH M CIOCOOOB JESATENLHOCTH, CBS3aHHBIX C HaOMIOJEHUEM H
OOBSICHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOJEHHEM IMpaBmil OE30MacHOro
oOpaleHusi ¢ BEIIeCTBAMHU.

Hapsimy ¢ atuM, comepxaTenbHas XapakTEpUCTHKA LeNel U 3a/1a4d U3ydyeHus MpeaMeTa B
MporpaMMe Mo XUMMUU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUM C HOBBIMU IIPUOPUTETAMHU
B cucTeMe cpemHero ooOmiero oOpa3zoBanus. CerogHss B MpENOJaBaHUU XUMUHM B OOJbIICH
CTEIIEHW OTHAETCsl TMPEANOYTEHUE IPAKTUYECKOM KOMIIOHEHTE COJep)KaHUs OOydeHus,
OPHEHTHPOBAaHHOW Ha TIOATOTOBKY BBIIYCKHUKAa 00meo0pa3oBaTenbHOW  OpraHU3aluy,
BJIQJICIONIET0 HE HAOOpPOM 3HaHHM, a (YHKIHOHAIBHON IPaMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHHUSIMH aKTHBHOTO MOJIyYCHUS 3HAHUM M MPUMEHEHUS WX B PEabHOW >KU3HH JJIS PELICHUS
MPAKTUYECKUX 3a/1ay.

B cB3M Cc 9THM mpu U3ydEHUH TMpeaMeTa «XUMHSD)» TOMHUHHpPYIOIee 3HaueHUue
MPUOOPETAIOT TAKKUE LIENH U 33/1a4H, KaK:

amanrtanus  oOyyarolmMXxcs K  yCJIOBHMSIM  JMHAMHUYHO  Pa3BUBAIOIIErocs MUpa,
(dbopMUpOBaHHE MHTEJUIEKTYalbHO pa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa3OBaHHUIO,
COTPYIHUYECTBY, CaMOCTOSITCJIbHOMY TPHUHITHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX
YKU3HCHHBIX CHTYaIIUsIX, CBS3aHHBIX C BEIIECTBAMU U UX MPUMCHCHHEM,

dopmupoBaHue y O0OydalOIUXCS KIIOYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIUH),
HMMEIOIINX YHUBEpCAIbHOE 3HaUEHHUE JJIsl pa3iIMYHBIX BUIOB JACATEILHOCTH: PEUICHUs MPoOieM,
MOWCKa, aHamm3a W o00paboTkM WHQOpMaNuu, HEOOXOOUMBIX JUIsl TPUOOPETEHHs OIBITa
NEeSITETIbHOCTH, KOTOpas 3aHUMAET Ba)KHOE MECTO B IMO3HAHWUU XUMHH, & TAKXKE JJISi OLEHKHU C
MO3UIMH 3KOJIOrM4eCcKOi O€30MacCHOCTH XapaKTepa BJIMSHUS BELIECTB U XUMHUECKUX ITPOLIECCOB
Ha OpraHu3M 4eJIOBEKa U MPUPOJHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPYECKUX CIOCOOHOCTEN
o0yyarommxcs: CIHOCOOHOCTH CaMOCTOATEIbHO HPHOOpETaTh HOBbIE 3HAHUSA IO XUMHUHU B
COOTBETCTBHH C )KM3HEHHBIMU MOTPEOHOCTAMH, UCIIOIb30BATh COBpEMEHHbIE HH(OPMaILIOHHBIE
TEXHOJIOTUHU /IS IOMCKA U aHaju3a yueOHON W HAyYHO-MONYJISIPHON MHGOPMAIIMU XUMHYECKOTO
COZIepXKaHMUS;

dbopMHUpOBaHUE U PA3BUTHE y O0YUAIOLIMXCS ACCOLMATUBHOTO U JIOTMYECKOTO MBIIILICHHUS,
HaOJIIOJaTCIIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOGHHO HEOOXOIUMBI, B
YaCTHOCTH, IPU TUTAHUPOBAHUH U IPOBECHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTAaHUE Yy oOOyyarommxcsd YOSKIEHHOCTH B TyMAaHMCTUYECKOW HaNpaBICHHOCTH
XUMHUH, €€ BaXXHOM poim B  peumieHUuH IJI00albHBIX  MpOOJIeM  pPalMOHAIBLHOTO
MIPUPOJIOTIONB30BAHMS, TOMOJHEHUSI IHEPreTHUECKUX PECYpPCOB U COXpPAHEHHUS MPUPOIHOTO
paBHOBECHS, OCO3HAaHHA HEOOXOAMMOCTH OEpeKHOr0 OTHOLIEHHWS K MPHUPONE U CBOEMY



3JI0POBBIO, a TAKXKe MPUOOPETEHHsI ONBbITA UCIOJIb30BAHMS MOJYYEHHBIX 3HAHUHN JUIS MPUHATHS
IPaMOTHBIX PEIIEHUH B CUTyallUsIX, CBA3aHHBIX C XUMUYECKUMHU SIBJICHUSMU.

B ydyeOHOM mutaHe cpenHero o6iiero oOpa3oBaHUs MpeaMeT «XuMHus» 0a30BOr0 ypOBHS
BXOJIUT B COCTaB MpeAMeTHON o0nactu «EcTecTBEeHHO-HAayUHbIE IPEAMETHI.

OO61ee yncio 4acoB, OTBENEHHBIX JJISI U3YYEHUSI XUMUH, Ha 0a30BoM ypoBHE B 10 kiacce
— 34 qgaca (1 gac B HeIe0).

JIMUHOCTHBIE, METAIIPEAMETHBIE U TTPEJIMETHBIE PE3VYJIbTATBI OCBOEHUA
ITPOI'PAMMBI 110 XMMUU B 10 KJIACCE HA BA3OBOM YPOBHE
JIMYHOCTHBIE PE3YJIBTATHI

dI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOECHMS OOYy4arOUIMMMCS
IPOrpaMM CpEIHEro oomero odpa3oBaHus (JMYHOCTHBIM, METANPEAMETHBIM M TPEAMETHBIM).
HayuHo-MeTronuyeckoii OCHOBOW i1 pa3pabOTKM IJIAHUPYEMBIX PE3YJIbTATOB OCBOCHMS
MPOrpaMM CPEIHEro OOIIero o0pa3oBaHMsI ABISETCS CHCTEMHO-IESTEIbHOCTHBIN MOIXO/.

B cOOTBETCTBUM C CHCTEMHO-IEATEIBHOCTHBIM MOAXOIOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHUs IpenMeTa «XUMHs» Ha YpOBHE CpelHero oouiero oOpa3oBaHHUs
BBIJICJICHBI CIEAYIOINE COCTABIISIOIINE:

OCO3HAaHHE OOYYaIOUIMMHUCH POCCHMCKON I'pa)kJaHCKOW HMJIEHTUYHOCTH — T'OTOBHOCTHU K
CaMOPAa3BUTHUIO, CAMOCTOSITEILHOCTU M CAMOOIPEEIIEHUIO;

HaJIMYMEe MOTUBALIUU K O0Y4EHUIO;

LIEJIEHAIIPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKJAEHUH JMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEH U MCTOPUYECKUX Tpaauluii 0a30BOI HAYKU XHUMMUH;

TOTOBHOCTh U CIIOCOOHOCTH OOYy4aroLIMXCsl PYKOBOJACTBOBATHCS B CBOEH JESATENbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, HPHUCYLIMMH IE€IOCTHOW CUCTEME XHMHUYECKOIO
o0pa3oBaHus;

HaJM4Yue MPaBOCO3HAHUS SKOJOTMYECKOW KYyIbTYypbl M CIOCOOHOCTM CTaBUTh LENU H
CTPOMTD KU3HEHHBIE IIJIaHBbI.

JInuHOCTHBIE pe3ysbTaThl OCBOEHHMS MpeaMeTa «XUMHUS» JIOCTHTaloTCsi B EIUHCTBE
yu4eOHOH U BOCHHUTATEIbHOM JACSITEIBHOCTU B COOTBETCTBUM C T'YMaHHUCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPaBCTBEHHBIMH LIEHHOCTSIMM M HJl€ajlaMH  POCCHICKOro
IpaXJaHCKOTO OOIIeCTBa, NPHHATHIMA B OOIIECTBE HOPMAMHM M TpPaBHJIAMH IIOBEICHHS,
CIOCOOCTBYIOIIMMHU IIpOIieccaM CaMOIIO3HAHHUS, CaMOPa3BUTHS U HPABCTBEHHOI'O CTaHOBJIEHUS
JMYHOCTH 00Y4aroLHUXCsl.

JIMYHOCTHBIE PE3yNbTaThl OCBOEHUS IpeaMera «XUMHA» OTpakarT c(HOpMUPOBAHHOCTD
OIbITA TIO3HABATEJBHOW U NPAKTUYECKOH JeATeNbHOCTH O0ydYaroluxcs IO peaau3aluu
IPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:k1aHCcKOro BOCIIUTAHUS

OCO3HAHHUS 00YYaIOUMMHUCSA CBOMX KOHCTUTYLIMOHHBIX IIPAaB U 0053aHHOCTEH, YBaXKEHUS K
3aKOHY U IIPAaBOMOPSIKY;

NPEACTaBICHNUS O COLMAJIBHBIX HOPMax M MpaBUJaX MEXKJIMYHOCTHBIX OTHOILIEHHH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH JEATEIbHOCTU MPU CO3/aHUU YUEOHBIX ITPOEKTOB,
pelieHuy y4eOHbIX U T03HABATENbHBIX 3a/]a4, BBIMOJIHEHUN XUMUYECKUX SKCIIEPUMEHTOB;

CHOCOOHOCTH NOHWMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apryMEHTHI IPYTuX
IIPY aHAJM3€ Pa3InYHBIX BUAOB yUeOHO! JeATeIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMS



LIEHHOCTHOI'O OTHOLIEHWS K HMCTOPUYECKOMY M HAy4YHOMY HAcCJIEIUI0 OTE€YECTBEHHOMU
XUMUH;

YBaXXEHUSI K TPOIECCY TBOpPYECTBA B OOJACTH TEOPUU M TPAKTUYECKOTO MPHUMEHECHUS
XUMHUH, OCO3HAHUSI TOTO, YTO JOCTIKEHUS HAYKH €CTh PE3YJbTAT JJIMTEIbHBIX HAOIIOICHUH,
KPOMOTIUBBIX SKCIIEPUMEHTAIBHBIX TIOUCKOB, ITOCTOSTHHOT'O TPY1a YYEHBIX U MPAKTUKOB;

UHTEpeca U TII03HABATENbHBIX MOTMBOB B TOJYYEHHM U TMOCJIEAYIOUIEM aHaJu3e
WH(pOpPMAIUHU O IEPETOBBIX JOCTHKECHUIX COBPEMEHHOM OTEUECTBEHHON XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHMS, STUYECKOI0 TOBEACHUS;

CHOCOOHOCTH OIIEHMBATh CUTYyalldd, CBSI3aHHBIE C XUMUYECKUMHU SIBICHUAMH, U
MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICh HAa MOPAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE IOBEICHHE W TMOCTYNKM CBOMX TOBApHUILEH C MO3ULIUN
HPABCTBEHHBIX U IPAaBOBBIX HOPM U OCO3HAHME MOCIEACTBUI ITUX TOCTYIIKOB;

4) dopMupoBaHus KYJIbTYPHI 310POBbSI:

MOHMMaHUS LIEeHHOCTell 370poBoro M Oe3omacHoro oOpas3a KH3HU, HEOOXOIWMOCTH
OTBETCTBEHHOI0 OTHOILIEHHS K COOCTBEHHOMY (PH3NYECKOMY H IICUXHUECKOMY 3/10POBBIO;

coOoieHns mpaBuil 0€30MacHOro OOpaleHusl C BELIECTBAMH B OBITY, MOBCEIHEBHOI
YKU3HU U B TPYJIOBOH 1€ TEIIBHOCTH

MOHUMAaHUs 1EHHOCTH TPaBWI WHAMBUAYAJHbHOTO M KOJUIGKTHBHOTO O€30MacHOro
TOBECHUS B CUTYAIUSIX, YIPOXKAIOUINX 3I0POBBIO U KU3HH JIIOJICH;

OCO3HAHMS TOCJEACTBUN W HENPUSTHS BPEAHBIX MPHUBBIUEK (YHMOTPEOJICHUS aKOToJs,
HapKOTUKOB, KypeHUs);

5) Tpya10BOIro BOCIIMTAHUSA:

KOMMYHUKATHBHOM KOMIIETEHTHOCTH B y4e€OHO-MCCJIENOBATEIHCKOW JIeATeIHLHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUECKOW U IPYTUX BHIAX e TEIbHOCTH;

YCTAaHOBKM Ha aKTHMBHOE Yy4YacTHE€ B PpEUICHUH TMPAKTUYECKUX 3a/Jad COLHUaJIbHON
HaIIPaBJIEHHOCTH (B paMKax CBOETO KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3y4YeHHUI0 mpodeccuil pa3iuyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUsI MPEAMETHBIX 3HAHUHN 110 XUMUU;

YBaXXEHUS K TPYLY, JIIOJSIM TPy/Aa U pe3ybTaTaM TPYJIOBOU 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HHAMBHUAYQJIBHOH TpaeKTOpHUH 00pa3oBaHUS,
Oyayuieil mpodeccun U peanu3anii COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIOCOOHOCTEN K XUMUU, UHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0TMYECKOT0 BOCIMTAHMSI:

HKOJIOTUYECKH 11eTIeCO00pa3HOro OTHOLICHUS K MPUPOJIE, KaK HCTOYHHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3emiie;

MOHUMAaHUS TI00ATBHOr0 XapakTepa HKOJOTHYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOU CPENbL;

OCO3HAHUSI HEOOXOJUMOCTH HCIIOIb30BaHUS JOCTHKEHUH XUMHH JIJISl PEIICHUS] BOIIPOCOB
paloOHAIBHOIO TPUPOIONOIb30BaAHUS;

AKTUBHOT'O HEMPUATHUS JCHCTBUHN, MPUHOCAIIUX BPEI OKPYXKAIOIIEH MPUPOTHON Cpere,
YMEHUSI MPOTHO3UPOBATH HEOJIATONMPHUITHBIC YKOJOTHMUECKUE TTOCIEICTBUS MPEITPUHUMAEMBIX
JIENCTBUH U NIpEAOTBpaLIaTh UX;

HaJM4Msl Pa3BUTOTO SKOJOIMYECKOrO MBINIJICHHS, 3KOJOTMUYECKOW KYJbTYpbl, OIbITA
JESTEIbHOCTH  DKOJIOTMYECKOM  HamnpaBlI€HHOCTH, YMEHHS pPYKOBOJACTBOBATbCS WMH B



MI03HABATEJIbHON, KOMMYHHUKATUBHOM M COLIMAILHOM MPAKTUKE, CITIOCOOHOCTH M YMEHHUS aKTHBHO
MPOTHUBOCTOSITH UACOIOTHH XeMOhoouH;

7) HEeHHOCTH HAYYHOTO MO3HAHMS:

chOpPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU M OOIIECTBEHHOW MPAKTHKU;

MOHUMAaHUs CHeMUUKH XUMUU KaK HAyKd, OCO3HaHWs €€ poiau B (HOPMHUPOBAHUU
PaIMOHAIBHOT'O HAYYHOT'O MBIIIIEHUS, CO3JJAHUHU TIEJIOCTHOTO MPEACTABICHUS 00 OKpYKaIOIEeM
MHpE KaK O €IMHCTBE TNPUPOJABl W YeJIOBEKa, B TMO3HAHUM MPUPOIHBIX 3aKOHOMEPHOCTEH W
peltIeHun MpooJIeM COXpaHEHHUs MTPUPOTHOTO PABHOBECHS,

yOXKIEHHOCTH B OCOOOW 3HAYMMOCTH XUMHUHU JJII COBPEMEHHOM NMBWJIM3ALUU: B €€
T'YMaHHCTHYECKOW HAIpPaBJICHHOCTH M Ba)KHOW POJM B CO3JaHMM HOBOW 0a3bl MaTepuaIbHOU
KYJbTYpbl, PEIICHUHU TJI00AIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS YETIOBEUECTBA — CHIPHEBOM,
SHEPreTUYEeCKOM, TMHIIEBOM M DSKOJOTMYECKOW O0e30MacHOCTH, B PAa3BUTHH MEIUIMHBI,
00ecCreyeHn YCIOBUH YCIICIIHOTO TPyAa U DKOJIOTHUYECKH KOM(POPTHON JKMU3HHU KaXKOT0 YJIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TpaMOTHOCTH: TIOHUMAHHUSl CYLUIHOCTH METOJOB IO3HAHMS,
UCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaX, CIIOCOOHOCTH HCIIOIb30BATh MMOJydyaeMble 3HAHHS IS
aHanan3a M OOBSACHEHHS SIBJICHUH OKPYXKAIOIIEr0 MHpa W MPOUCXOIAIMX B HEM H3MCEHEHUH,
yYMEHUS JIeiaTh 000CHOBAHHbBIC 3aKIFOYCHHUS Ha OCHOBE HAYYHBIX ()aKTOB U MMCIOIIMXCS TaHHBIX
C LIEJIBIO TIOJTYYEHHUSI TOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENbHO UCIOJIb30BATh XUMUYECKHUE 3HAHUS IJIs1 pEIICHUS TpoOJieM
B pEAIbHBIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATENbCKON 1ESITETbHOCTH

TOTOBHOCTH W CIHOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO W CaMOO0OpPa30BaHUIO, K
AKTUBHOMY TIOJMYYEHHIO HOBBIX 3HAHUW 10 XUMHH B COOTBETCTBHU C IKU3HCHHBIMH
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTSM TpyAa B pPaslUYHBIX cdepax Mnpodeccu OHAIBHOM
NeSTeIbHOCTH.

METANPEIMETHBIE PE3YJIBTATbBI

MeTtanpeaMeTHbIe pe3yJbTaThl OCBOCHHUs y4eOHOTro mpenMera «XWMHS» Ha YpOBHE
cpemHero oo1mero o0pa3oBaHus BKIIOYAIOT:

3HaUYUMbIE 11 (DOPMUPOBAHUS MHPOBO33PEHHS] OOYUYAIOMIMXCA MEXKIUCIUIUIMHAPHBIC
(MeXIIpeMeTHBIE) 00IeHayYHbIE TIOHATH S, OTPAKAIOIIUE IIEIOCTHOCTh HAYYHON KapTUHBI MUPa
U cnenu(UKy METOI0OB IMMO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPrus, SBJICHHUE, MPOIECC, CUCTEMa, HAyYHbIH (aKT, MPUHIUII, THIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHUE, HAOIIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpPCAJIbHbIE y4eOHbIS JIEUCTBUS (mo3HaBaTeNbHbIE, KOMMYHUKATUBHbIE,
peryJIsTHBHBIC), oOecneyuBamIme QGopMupoBaHue (YHKIIMOHAILHOH TPAaMOTHOCTH H
COL[MAJIbHOI KOMIIETEHLUN 00y4YaloLXCsL;

CIOCOOHOCTh ~ OOYYAIOIIUXCS  HCIOJb30BaTh  OCBOCHHBIE  MEKIUCIHIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS W YHUBEpCaJbHbIC Yy4cOHBIC ACHCTBUSA B TO3HABATEIHHOU H
COLMAJIBHOM IIPAKTHUKE.

MeTanpenMeTHbIe PE3yJIbTaThl OTPAKAIOT OBJAJCHUE YHUBEPCAJIHHBIMH YYEOHBIMU
MMO3HABATEJILHBIMU, KOMMYHUKATUBHBIMH U PETYISATUBHBIMU JCH CTBUSMH.

OBjajieHHe YHUBEPCATBHBIMH Y4eOHBIMH MO3HABATEJILHBIMH 1eHCTBUSIMMU:

1) 6a3oBbIe JIOrMUYECKHUE TEeHCTBUSI:



CaMOCTOSITENIbHO (OpMYyIMpOBaTh M AKTyaJU3UPOBaTh MpOOJIEMYy, BCECTOPOHHE &
paccMaTpHUBaTh;

OlpenensaTh LeNU JIeATeIbHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HUX JOCTHXKEHUS,
COOTHOCHUTH Pe3yJbTaThl 1EATEIbHOCTH C IOCTABJIEHHBIMU LIEJISIMU;

UCMOJb30BaTh MPU OCBOCHMM 3HAHUNW NPUEMBI JIOTMUECKOTO MBILIUIEHUS — BBIIEIATH
XapakTepHble TPU3HAKU TOHATUA W YCTaHaBIMBaTh MX B3aUMOCBS3b, MHCIIOJIB30BATh
COOTBETCTBYIOIIME MMOHATHS Il O0BSICHEHHSI OT/AENbHBIX ()aKTOB U SBJICHUN;

BBIOMPATh OCHOBAHMS M KPUTEPUU JUJIS KIACCU(PUKAIINY BEIIECTB U XUMUYECKUX PEaKIINii;

YCTaHaBJIMBATh IPUYNHHO-CIIECTBEHHBIE CBSA3H MEXAY U3y4aeMbIMU SBJICHUSAMU;

CTPOUTH JIOTUYECKHE pACCyX ACHMsI (MHIAYKTUBHBIE, [E€IyKTHBHBIC, [0 aHAJIOTHH),
BBISIBIISITH 3aKOHOMEPHOCTH M MPOTHBOPEUHS B PACCMATPHBAEMBIX SBJICHUSX, (pOpMyIHpOBaTH
BBIBOJIbI U 3aKJIIOY EHUS;

IPUMEHATH B IPOLECCE MO3HAHMS, UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKHE (3HAKOBBIE)
MOJI eI, IPeoOpa30BbIBaTh MOJIEIbHBIE ITPEICTABICHUS — XUMHUECKHUH 3HaK (CUMBOJ) 3JIEMEHTA,
XUMHu4eckas (GopMmyna, ypaBHEHHE XMMUYECKOH peakuMM — TpH pPELUIeHUH Yy4eOHBIX
IIO3HABATEJbHBIX U IMPAKTUYECKUX 3a]ad, NPUMEHITh HA3BAHHBIE MOJEIIBHBIE NPEICTABICHUS
JUIs BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3Y4a€eMbIX BEIIECTB U XUMHUYECKUX PEAKLIUM.

2) 0a30BbIE UCCJIEN0BATEIbCKUE IEHCTBHSI:

BJIA/IETh OCHOBAaMH METOA0B HAyYHOIr'0 IT03HAHUS BELIECTB U XMMHUECKUX PEaKLUil;

dopmynupoBaTh LEIM U 3aJadyd HUCCIENOBaHUS, MCIOJIb30BaTh IIOCTaBJICHHbIE U
CaMOCTOSITENIbHO C(OPMYIMPOBAHHBIE BONPOCH B KaUECTBE MHCTPYMEHTA MO3HAHMSI U OCHOBBI
U1 (HOPMHUPOBAHUS THUIIOTE3bI 110 POBEPKE MPABUILHOCTU BBICKa3bIBAEMbBIX CYKJECHUM;

BJIQJIETh HAaBBIKAMU CAaMOCTOSATEIbHOIO IUIAHUPOBAHUS U TIPOBEIEHUS YUEHUUYECKUX
9KCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAOIIOAATh 3a XOAOM IpOllecca, CaMOCTOSTENIBHO
MIPOTHO3UPOBAaTh €ro pe3yiabTaT, (GopMynupoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHTEJIBHO
JIOCTOBEPHOCTH PE3YJILTATOB MCCIENOBAHMS, COCTABIISATh OOOCHOBAHHBINA OTYET O MPOJAETAHHON
pabore;

puoOpeTaTh ONBIT YUYEHHYECKOM MCCIIENOBATENbCKOM U IPOEKTHON JEATEIbHOCTH,
MPOSIBIISITH  CIIOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY IIOMCKY METOJOB PpEIICHUS
MIPAKTUYECKUX 3a/1a4, IPUMEHEHHIO PAa3JIMYHbIX METOI0B ITO3HAHUSI.

3) padora ¢ uHpopmanueii:

OPUEHTHPOBATbCA B PA3IUYHBIX MCTOYHMKAX MHpOpManuu (Hay4dHO-NOMYJIspHas
auTepaTypa XHMHUYECKOIO COJAEp)KaHHs, CIpaBOYHbIE IocoOus, pecypchl VHTepHera),
aHAJIM3UpPOBAaTh MHGOPMALMIO Ppa3IMYHBIX BHJIOB M (OpPM INPEACTaBICHUS, KPUTUYECKU
OLIEHUBATh €€ IOCTOBEPHOCTh M HENTPOTUBOPEYNBOCTD;

dbopMynupoBaTh 3alpOChl U MPUMEHSATh pa3jIMYHbIE METOJbl IPU IOUCKE U OTOOpE
MH(pOpMAIUH, HEOOXOIUMOM J1JIs BBITOJHEHUS y4eOHBIX 3a/1a4 ONpPeAeIEHHOr0 TUIIa;

puoOpeTaTh OMBIT MCIOJIb30BAaHUS MH(YOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOIMH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTHUMAIbHYIO (hOpMY IpencTaBieHUs UHPOpMAIUK (CXEMBI,
rpaduku, 1MarpaMMbl, TaOJIULbI, PUCYHKHU U JIPyTHE);

UCMOJb30BaTh HAaY4HBIH $S3bIK B KauyeCTBE CpeIcTBa IpH paboTe ¢ XUMHUYECKOU
nHpopMalueil: NpUMEHSATh MEXIpeaIMeTHble ((pU3MUecKue W MaTeMaTU4YecKue) 3HaKu MU
CHMBOJIBI, ()OPMYJIBI, a00peBUATYPBI, HOMEHKJIATYPY;

UCIOJIb30BaTh U IPE0OPa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIHOCTH.

Ogi1aieHHe YHUBEPCATbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMU



3aJ]aBaTh BOMPOCHI MO CYIIECTBY OOCYXJAaeMOil TeMbl B XOJ€ IUajiora W/miu AUCKYCCHUH,
BBICKA3bIBaTh HJIeH, (OPMYIMPOBATH CBOM MPEUIOKEHUS OTHOCUTEIBHO BBIMOJIHEHUS
MPEAJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C MPE3CHTAIMEN PE3yJIbTAaTOB IMO3HABATEILHOW AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIbHO MJIM COBMECTHO CO CBEPCTHHUKAMU TIPU  BBIINOJHEHUH XUMHUYECKOrO
OKCIIEPUMEHTA, TMPAKTHUYECKOW pPAaOOThI MO WCCICNOBAHUIO CBOWCTB H3Y4YaeMbIX BEIIECTB,
peanu3anuu y4eOHOro mpoekTa W (OPMYJIUPOBATH BBIBOIBI IO pe3yjbTaTaM MPOBEIEHHBIX
WCCIIEIOBAHUI MTyTEM COTTIACOBAHUS TTO3UIINI B X0/1e O0CYKISHHS U 0OOMEHa MHEHHSIMH.

OBjajieHHe YHUBEPCATBHBIMH PeryJisiTUBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYUIECTBISATH CBOIO TMO3HABATENLHYIO JESATEIbHOCTD,
onpezaenss e€ Uenu M 3aJayd, KOHTPOJIMPOBAaTh M MO MEpe HEOOXOAMMOCTH KOPPEKTHUPOBATH
MpeiaraeMblid aJiTOPUTM JI€MCTBUN NPU BBHIMTOJIHEHUM YYEOHBIX M HMCCIEIOBATENbCKUX 3ajay,
BBIOMpaTh Hanbonee 3P(HEKTUBHBIA CIOCOO UX pemIeHHUs ¢ YIETOM MMOTyIeHUSI HOBBIX 3HAHHMA O
BELIECTBAX U XUMHUUYECKUX PEAKLIHIX;

OCYILECTBJIATh CAaMOKOHTPOJIb CBOEW JI€ATEIbHOCTH Ha OCHOBE CaMoOaHajiu3a W
CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIbTATHI
[IpeameTHbI€ pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XMMUs» OTpa)karor:
cOpPMUPOBAHHOCTh MPEICTaBICHUH O XHMHYECKOH COCTAaBIAIOIICH eCTECTBEHHO-
HAay4YHOW KapTHHBI MHUPA, POJIA XUMHUU B TO3HAHUM SIBJICHUM NPUPOABL, B (HOPMHPOBAHUH
MBIIUICHUS W KYJIbTYpbl JUYHOCTH, €€ (DYHKIIMOHAJIBHON TPaMOTHOCTH, HEOOXOIMMOW IS
pEIICHHUS] TPAKTHYECKUX 3a7Ja4 M OSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO ¥ IPUPOJIHOM CpErE;

BJIAJICHUE CHUCTEMOM XUMHUYECKMX 3HAHMI, KOTOpas BKIJKOYAET: OCHOBOIIOJArarolue
TOHATHS (XUMUYECKHUIA AJIEMEHT, aTOM, DJICKTPOHHAsI 000JI0UKa aToMa, MOJIEKYJa, BaJICHTHOCTD,
ANEKTPOOTPHUIIATEILHOCTh, XHUMHYECKash CBS3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas W
COKpallléHHasl), MOJb, MOJSpHAas Macca, MOJSPHBIA O00BEM, YIJIEpPOAHBIA  CKEIIET,
(GyHKIMOHATBHAST TPYIINA, PaJUKAN, W30MEPHs, H30MEpPbI, TOMOJOTHYECKUI pPSJl, TOMOJIOTH,
YTJIEBOJIOPO/IBI, KUCIOPOJ U a30TCOAEpKALNIME COCAUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJISIPHBIE COCIMHEHHUS); TEOPUU U 3aKOHBI (TEOPHUsI CTPOCHUSI OPTraHUYECKUX
BemectB A. M. bByTiepoBa, 3aKOH COXpaHEHHsS MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHI SI3bIK XMMHHU; MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE NMOHUMAHUSA
IPUYUHHOCTH U CUCTEMHOCTH XUMUYECKUX SBICHHM, (PaKTOIOTHYECKHE CBEACHUS O CBOWMCTBAX,
cocTaBe, MOJYyYeHUH U 6€e30MacHOM HCII0Ib30BaHUH BaKHEHIINX OPraHUYEeCKUX BEIIECTB B OBITY
U IIPAaKTUYECKOU IESITENbHOCTH YEJIOBEKA;

cOpMUPOBAHHOCTh YMEHHH BBISBIATH XapaKTEpHbIE MPU3HAKU MOHATUN, yCTaHABIMBATh
UX B3aMMOCBA3b, UCI0JIb30BATh COOTBETCTBYIOLIME NOHATHUS IIPU ONMCAHUU COCTaBa, CTPOCHUS U
IPEBPALLEHUNA OPraHUYECKUX COSIUHEHU;

chOpPMHUPOBAHHOCTh YMEHHM HCIOJIb30BATh XMMHYECKYI0 CHMBOJIMKY JUISI COCTAaBJICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpa€HHOM) (POpMysT OPraHUYECKUX BEIIECTB
U YpaBHEHUU XMMHUYECKUX PEAKIU, U3rOTaBJIMBATh MOJIEIH MOJEKYJ OPraHUYECKUX BEIECTB
JUTSL LJUTEFOCTPAllM UX XMMHUYECKOT0 U MMPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpPMHUPOBAHHOCTh YMEHHUI YCTaHABIMBATH MPUHAIICKHOCTh U3yUEHHBIX OpPraHUYECKUX
BEIIECTB TO HX COCTaBy M CTPOCHHUIO K OMNpeAeIE¢HHOMY KIAcCy/Tpymnmne COeanHEHUN
(yrneBogopoAbl, KHUCIOPOA W  a30TCOAEpXKAIME COCIMHEHHUS, BBICOKOMOJIEKYJISPHBIC
COCIMHEHHUS), JaBaTh MM Ha3BaHus no cucremarnyeckod Homenksatype (IUPAC), a taxxe



IPUBOIUTh TPUBUAIbHbIE Ha3BaHMs OTAEIbHBIX OPraHMYECKUX BEIIECTB (3TUJICH, HPOIMMIIEH,
aleTUsIeH, ATUJICHTJIMKONb, TJIMLEpUH, (eHoJ, (opmanbaeruy, aleTaablerui, MypaBbUHAs
KHCJIO0Ta, YKCYCHasl KHCJIOTa, OJIEMHOBAas KUCJIOTa, CTEAPUHOBAas KUCIIOTA, IUIIOKO03a, (pyKTO3a,
KpaxMall, L[eJUII0J103a, TJIUIIH);

c(OpPMUPOBAHHOCTh YMEHHUS ONpPENEIsITh BUIbl XUMHYECKOM CBSA3M B OpraHMYECKHX
COEAMHEHMSIX (OIMHAPHBIE U KPATHBIC);

c(OpPMUPOBAHHOCTh YMEHHUS MPUMEHATH MOJIOKEHUS TEOPUU CTPOCHUS OPraHUYECKUX
BemectB A. M. BytnepoBa 1t 00BbsICHEHUsI 3aBUCUMOCTH CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHHS; 3aKOH COXPaHEHMSI MACChl BEILIECTB;

cOPMHPOBAHHOCTh yMEHHUH XapaKTepH30BaTh COCTaB, CTpOCHHE, (u3Hueckue u
XMMHMUYECKUE CBOMCTBA TUIIMYHBIX MPEACTABUTENEH PAa3IMYHBIX KJIACCOB OPIraHMUYECKUX BEILECTB
(MeTaH, »TaH, STUJIEH, NPOIMWJIEH, aleTuiieH, OyramueH-1,3, metwnOyraauen-1,3, OeHso,
METaHOJ, ITaHOJ, 3THJIEHIJINKOJb, TIUIEPUH, (PEHON, aleTalbIeru], MypaBblHasl U YKCyCHasl
KHCJIOTBI, TJIIOKO3a, KpaxMmaj, LeUII0JIo3a, aMUHOYKCYCHas KHUCJIOTa), WJUIIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXKIY HUMHU YPaBHEHMSMM COOTBETCTBYIOIIMX XUMUYECKMX PEAKIMM C
UCII0JIb30BaHUEM CTPYKTYPHBIX GOPMYII;

COPMHUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTb MCTOYHUKU YIJIEBOAOPOJHOIO ChIPhs
(HedTh, TPUPOMHBIM Tra3, yroib), CIOCOOBI HUX NEPEepabOTKM U IMPAKTHUYECKOE NPUMEHEHHE
IPOJYKTOB NEepepaboOTKy;

Cc(OpPMUPOBAHHOCTb YMEHHUI NPOBOJUTH BBIUUCICHHUS IO XUMHUYECKUM YpaBHEHUSIM
(Macchpl, 00bEMa, KOJIMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIMM 0 H3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OHOIO U3 UCXOAHBIX BEIIECTB WIN IPOAYKTOB PEAKIINH);

chOpPMHPOBAHHOCTh YMEHHI BIAJETh CHCTEMOM 3HAHUN 00 OCHOBHBIX METOAAaX HAyYHOTO
MIO3HAHMS, MHCHOJIb3YEMbIX B XUMHUU IpPU M3YyYEHUM BEIIECTB U XUMHUYECKUX SBICHUM
(naOmroseHue, M3MEpPEHHE, OKCIEPUMEHT, MOJEIMPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XMMMUYECKUE 3HAHUS I IPUHATHS PEILICHUI B KOHKPETHBIX KU3HEHHBIX CUTYalUsX, CBA3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHUEM;

cOpMHUPOBAHHOCTh YMEHUH COOJIOATh MpPaBUIIA MOJB30BAHUS XMUMUYECKOH MOCYI0U U
71a00paTOpHBIM 000PYIOBAaHUEM, & TAK)KE MpaBUiia OOPAIEHHS C BEIIECTBAMU B COOTBETCTBUH C
MHCTPYKILHUSMU 10 BBINOJHEHHIO JJAOOPATOPHBIX XUMUYECKUX OIBITOB;

Cc(OPMUPOBAHHOCTh YMEHMHM IUIAHUPOBATh M BBINOJHATH XUMHUYECKMH SKCIIEPUMEHT
(mpeBpaleHust OpraHMYECKUX BEIECTB IIPU HATPEBAHMM, IOJIYYEHHE DTUIIEHA M U3YyYEHHUE €ro
CBOMCTB, KadyeCTBEHHbIE pEaKLHUU OpraHMYeCKUX BELIeCTB, JeHaTypauus OEIKOB IpU
HarpeBaHUU, LIBETHbIE PeaKlUU OEJKOB) B COOTBETCTBHM C IIPABUJIAMU TE€XHUKU OE30IaCHOCTU
pu O0palleHUH C BEIIECTBAMU U JIA0OPaTOPHBIM OO0OPYIOBAaHUEM, NPECTABIATh PE3YJIbTAThI
XMMHYECKOT0 JKCIEepUMEeHTa B (OpME 3alKiCU YPaBHEHHH COOTBETCTBYIOLIMX PpEaKIUi U
(bopMynupOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3yJIbTATOB;

c(OpPMUPOBAHHOCTb YMEHUN KPUTHUECKU AaHAIM3UPOBATh XUMHUUYECKYIO HH(pOpMAIUIO,
MIOJTy4aeMYyI0 U3 pa3HbIX HCTOYHUKOB (CpeAcTBa MaccoBoil nH(popMmauu, UHTEpHET U ApYyrux);

cOpPMUPOBAHHOCTh YMEHMH COOMIOAATh TMpaBHJIa 3KOJOTMYECKH LEJIeco00pa3HOro
MOBEJIeHUsI B OBITY M TPYJOBOH JEATENBHOCTH B IENAX COXPAaHEHHsS CBOEro 3/10pOBbi U
OKpY’Kalolllel MpUpOJHON Cpeibl, 0OCO3HABATh OMACHOCTb BO3JEHCTBUS HA KUBbIE OPraHU3MbI
OIpenenEHHbIX OpPraHMYecKUX BeIIecTB, MOHMMas cMmblica mokazatens I[IJIK, moscHsaTe Ha
IIpUMepax CIOoCOObl YMEHBIIEHUS U MPEAOTBPAILEHUS UX BPEIHOIO BO3IEHCTBUSA HA OpPraHu3M
YENI0BEKA;



JUIl 00Y4YaroLMXCsl ¢ OrPAaHMYEHHBIMU BO3MOXKHOCTSMH 3]10pPOBbSI: YMEHHUE NPUMEHSThH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAX MO3HAHM BEIIECTB U XUMHYECKUX SBJICHUH;

JUIs  CIEeNbIX W CHabOBUIANIMX OOYyYarolMXCsA: YMEHHE HCIO0JIb30BaTh peIbepHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiing st 3anucu xumudeckux Gopmyir.



COAEPXKXAHHUE YYEBHOI'O IPEIMETA
10 KIIACC
OPTAHNYECKASA XUMUA
TeopeTn4eckne OCHOBBI OPraHUYeCKOM XHUMHUHU
[Ipenmer opraHM4YecKoil XMMHUU: €€ BOBHUKHOBEHUE, Pa3BUTHE U 3HAUYEHUE B MOIYYECHUU

HOBBIX BEILIECTB U MaTepuasoB. Teopus cTpoeHus opraHuueckux coenuHenuit A. M. byTieposa,
e¢ ocHOBHbIE TMoyoXeHHss. CTpyKTypHbIe (OPMYJBI OpraHMYECKHX BellecTB. [ omomorwus,
n3omepusi. XMMHYECKasi CBSI3b B OPraHMYECKUX COCANHEHUAX — OJMHAPHBIE U KPaTHBIE CBS3H.

[IpenacraBiaenne o  kjaccupHUKalMM  OpraHMYECKMX  BemecTB.  HomeHkmatypa
OpPraHWYeCKUX COEAMHEHMH (CUcTeMaThyeckas) W TpUBHAJIbHBIC Ha3BaHHUS Ba)KHEHIINX
Mpe/ICTaBUTENIEH KJIaCCOB OPraHUYECKHUX BEILECTB.

OKCIEepUMEHTAIBHBIE METO/Ibl M3YyUEHHs BEIIECTB U MX NPEBPAICHUI: 03HAKOMIICHHE C
o0pa3iiaMu OpraHMYeCcKMX BEIIECTB M MaTepuajlaMi Ha UX OCHOBE, MOJEIHPOBAHUE MOJEKYJ
OpPraHWYeCKUX BEUIECTB, HaONIOJeHNEe U ONHUCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB IIO
IpEeBpAIlEeHUI0 OpraHMYEeCKUX BEIIECTB IPH HarpeBaHUH (TUIaBlieHHe, O0YTJIMBaHUE U TOPEHHUE).

YrieBoaopoasnl

AJnKaHBl: COCTaB U CTPOEHME, T'OMOJIOTMYECKUH psaa. MeTraH W 3TaH — HIpocTenine
MIPEJCTAaBUTENIN AJKAaHOB: (PU3UUYECKHE M XHUMUYECKHE CBOWCTBAa (peakUuu 3aMelleHUs U
TOpPEeHMUsI), HaXOXKJIEHHE B IPUPOJE, TOJIyYEHNUE U IPUMEHEHHUE.

AJKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN psii. DTUIIEH U MPOIUJIEH — IpocTeime
MIPEJCTAaBUTENIM AJIKEHOB: (U3MYECKHEe M XUMHUYECKHE CBOMCTBAa (peakluu TUApUpOBAHUS,
rajoreHMupoBaHuUsl, TUAPATALUH, OKUCIECHUS U TOJIMMEpU3alliu), OTyYeHue U IPUMEHEHHE.

Ankanuensl: OytagueH-1,3 u merunOyramueH-1,3: cTpoeHHE, BaKHEUIINE XUMHUYCCKHE
cBoicTBa (peakuus nonuMmepusanun). [loayuyeHne CHHTETHYECKOro KayuyKa U Pe3UHBI.

AJKHMHBI: COCTaB M OCOOCHHOCTM CTPOCHMS, TOMOJIOTMUECKHH psn. ALeTHIeH —
MPOCTEHUINNI MPEICTaBUTENh ATKUHOB: COCTaB, CTPOCHUE, (PU3HUECKHe H XUMUYECKHUE CBOHCTBA
(peakuuu ruIpUpOBaHMs, FAJIOT€HUPOBAHNUS, THAPAaTALlUU, TOPEHNUS), TOJTyUYEHUE U IPUMEHEHHUE.

Apenbl. benson: cocraB, crpoeHHe, (U3NUECKHE M XMMHYECKHE CBOMCTBA (peakiuu
raJIoTeHUPOBaHUSl U HUTPOBAHHUA), MOJydyeHHE W TpUMeHeHue. Tonyon: cocmas, cmpoeHue,
Quszuueckue u xumuyecKue ce0UCmea (peaxkyuu 2ai02eHUpo8anHus U HUMpo8anus), noydenue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHdeckas CBs3b MEXIAY YIVIEBOJOPOAAaMH,
NPUHAISKAIMMY K Pa3JIMYHBIM KJIACCaM.

[TpupoaHble HCTOYHHUKHU YTieBONOpOAOB. [IpupoaHblil ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedpte u e€ mnpoucxoxaenue. CrnocoObl nepepabOTKu He(TU: MEpPEeroHKa, KPEeKHHT
(TepMuueckuii, KaTaauTUdeckuil), nuponus. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHUE B
IIPOMBILIJIEHHOCTH U B ObITY. KaMeHHBIH yrosb U MpogyKThl €ro nepepadoTKu.

OKCIEPUMEHTAIBHBIE METO/BI U3yYEHHs BEIIECTB U MX IPEBPALLCHUN: 03HAKOMIICHHE C
obpa3uaMu IMiaacTMacce, KayuykoB U pe3uHbl, kouiekuuu «Hedts» u «YToabs», MoaenupoBaHue
MOJIEKYJ YTJEBOAOPOAOB U TaJOr€HONPOM3BOAHBIX, IPOBEJEHUE NPAKTUUYECKONW pPabOTHI:

MOJIy4eHH E ITUIIEHA U U3YYEHUE €ro CBOMCTB.

Pacuérnrlie 3amaumn.

Beruucnenuss mo ypaBHEHHMIO XHMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXO/JHOTO BEIIEeCTBA WM MPOAYKTa PEAKIUH MO H3BECTHBHIM Macce, 00BEMY, KOJIMYECTBY
OJITHOTO U3 UCXOJIHBIX BEIIECTB WM MPOYKTOB PEAKIINH).

Kucsopoaconepxaimue oprannieckue coelMHeHUs



[IpenenbHbIe OMHOATOMHBIE CHUPTHL. MeETaHOT M A3TaHON: CTpOoeHHe, (UIUYECKHE U
XMMHUYECKHE CBOMCTBA (peakUMM C aKTUBHBIMHM METaJUIaMU, rajoreHOBOJOPOAAMM, TOPEHUE),
npuMeHenue. BonpopoaHsie cBI3u MeX1y MOJIEKyJIaMH CIUPTOB. /leficTBue MeTaHONa U ATaHOIIA
Ha OpraHu3M YeJIoBeKa.

MHoroatomMHble CHOUPTHL. ODTWIEHIJIMKOIb M TJMIEPUH: CTpOeHHe, (PU3UUYECKHE U
XMMHUYECKHE CBOMCTBA (B3aUMOEHCTBUE CO LIEIOYHBIMHA METANIJIAMU, KaueCTBEHHAas peaklys Ha
MHOT0OaToOMHbIe cnupThl). [leificTBe Ha opraHu3Mm uenoBeka. [IpumeHeHue riMIepHHA WU
STUJIEHTJIUKOJISL.

®eHoOn: CTpoEHHE MOJEKYJbl, (pU3NYecKHe M XHUMUYECKHe CBoOicTBa. TOKCHYHOCTBH
¢denona. [Ipumenenne deHona.

Anbneruabpl M kemowuvl. DopManbaeruj, aneTalbAeTui: CTPOEHUE, (usnueckue u
XMMHMUYECKUE CBOMCTBa (pEaklMM OKUCIEHHMS M BOCCTAHOBJIEHHUS, KAaueCTBEHHBIE PEAKILIUN),
MOJTyYeHH e U PUMEHEHUE.

OnHOOCHOBHBIE TNpefeNibHbIe KapOOHOBBIE KHCIOTHl. MypaBbHHAsI M YKCYCHAsI KUCIOTHI:
cTpoeHue, (hu3nuecKkue U XMMHYECKHe CBOHCTBa (CBOMCTBA, 00IIMe IS Kilacca KUCIIOT, peaKIus
sTepuuKanum), MoidydyeHHe u mpuMeHeHue. CTeapuHOBas W OJIEMHOBAs KHUCIOTHI Kak
IPEACTaBUTENN BBICIIMX KapOOHOBBIX KHCIIOT. MblUIa KaKk COJM BBICIIMX KapOOHOBBIX KHUCIIOT,
UX MOIOILIEE JEHCTBUE.

CrnoxHble 5QUpbl KaKk TPOU3BOJHBIE KapOOHOBBIX KUCIOT. [ MIPONIU3 CIIOKHBIX 3(PUPOB.
Kupsr. I'mpposms xxupos. [Ipumenenue ;xupoB. bruosornueckas posb KUPOB.

VYrieBozasl: cocTaB, KiIacCu(PHUKaLUs yriIeBoI0B (MOHO-, IU- U MOIKcaxapuabl). [ moko3a —
MIPOCTEUIINH MOHOCaXapHa: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbI, (PU3MUECKHEe U XUMUYECKUE
cBoiictBa (B3aumojeiictBue c rugpokcugoM menu(ll), okumcieHne aMMHAauHBIM PacTBOPOM
okcuga cepebpa(l), BoccraHoBiIEHHE, OpOXKEHHE TIIIOKO3bI), HAXOXKICHHUE B TMPHPOJE,
npuMeHeHue, Ouoaorndeckas posib. @otocuuTe3. OpyKTo3a KaK H30Mep TITFOKO3HI.

Kpaxman u nemnono3a kak nIpupoJgHble noauMepsl. CTpoeHHe KpaxMmaia M LEIUII0JI03bI.
dusnueckre U XUMUYECKUE CBOWCTBA KpaxMalia (TUAPOIIN3, KaYeCTBEHHAs peaKLUs C MO OM).

OKCIepUMEHTAJIbHbIE METOJbl M3YYEHHUs BEIIECTB M UX IPEBpAICHUIN: IPOBEIEHUE,
HaOJIIOJICHNE W OIMCAaHHWE JAEMOHCTPALIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KAa4ECTBEHHBIE
peakurMyu OAHOATOMHBIX CHHUPTOB (OKMcIeHue sTaHosa okcuaom wmeau(ll)), mMHOroaToMHBIX
cnupToB (B3amMojeicTBue rmiepuHa ¢ ruapokcuaom wmeau(ll)), ampaernnoB (okucieHue
aMMHa4HbIM pacTBopoM okcuga cepedpa(l) u rumpokcumom wmenu(Il), B3zaumoneiicTBue
Kpaxmaja C HOAOM), IMPOBEACHHE MPaKTHUECKOH paboThl: CBOICTBA pacTBOpa YKCYCHOM
KHUCJIOTBI.

Pacuérnrlie 3amaumn.

BbluncneHus mo ypaBHEHHMIO XUMHUYECKOW peakinuu (Macchl, 00b&Ma, KOIMYecTBa
MCXOHOTO BEIECTBa WM MPOAYKTa pEaKIMH MO H3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJTHOT'0 M3 UCXOJHBIX BEIIECTB WM IPOJAYKTOB PEaKIUn).

AzoTcoaepxale opraHu4eckue CoeTuHEeHMs.

AMUHOKHUCIOTBI Kak aM@oOTepHble OpraHudeckue coequHeHus. Dusnyeckue U
XMMHUYECKHE CBOWCTBA AMHUHOKHMCIOT (HAa MpuUMepe TiulMHa). buonoruyeckoe 3HaueHUE
amuHOKHCIOT. [lenTune.

benku kak mpupogHBbIE BBHICOKOMOJEKYJSpHbIE coeauHeHus. llepBuuyHas, BTOpUYHAs U
TpeTHYHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOWCTBA OENKOB: THAPOIN3, J€HATyparus,
Ka4yeCTBEHHbIC PEaKIINM Ha OeNIKH.



DKCHepuMeHTa bHble METOJbl M3YyYEHHs BEIECTB W WX MPEBpAILCHUN: HaOMOJCHHE U
OINMCaHUE JIEMOHCTPAIIMOHHBIX OIBITOB: JeHAaTypauus OENKOB MpH HarpeBaHWUU, LIBETHbHIE
peaxiuu OeKoB.

BbicokomoieKyIsipHbIE COCTUHEHUS

OCHOBHBIE TOHATHUS XHMHUU BBICOKOMOJIEKYJSPHBIX COCIMHEHUN: MOHOMEp, HOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEeHb IOJIMMEpU3AlNH, CPEAHss MoJyeKyispHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJIIPHBIX COSAMHEHUN — OJUMEpU3alltsl U MOJMKOH/IeHC AUl

OKcIlepUMEHTaIbHbIE METO/bl U3yUEHUS BEIIECTB M UX IPEBPALICHUN: 03HAKOMIIEHUE C
o0pa3iamu MpUPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAYIYKOB.

MexnpeaMeTHbIE CBS3H.

Peanusanus MeXnpeaAMETHBIX CBSI3€H NMpU M3Yy4EeHUH opraHudeckoil xumuu B 10 kiacce
OCYILIECTBJISETCSl YE€pe3 MCIOIb30BAaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATUH, TaK H
MOHSTUH, SBJISIOIIMXCS CUCTEMHBIMU JIJIs1 OTAEIBHBIX IIPEIMETOB €CTECTB EHHO-HAYYHOI'O IIUKJIA.

OOmme ecTecTBEHHO-HAyYHble MOHATHUSA: SBJCHUE, HayuyHbId (DakT, rumoresa, 3aKoH,
TEOpUs, aHaiu3, CHHTe3, Kiaccu(uKalus, NepUOAUYHOCTb, HAOIIO/EHUE, H3MEpEHHe,
9KCIIEPUMEHT, MO EIIMPOBAHHUE.

dusuka: MaTepus, YHEPrusl, Macca, aTOM, MEKTPOH, MOJIEKYJIa, SHEPreTUUECKUN yPOBEHbD,
BEILIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHME BEIeCTBA, (PM3NUYECKUE BEIUYMHBI U €AMHUIIBI
UX U3MEPEHMUS.

buonorus: kinerka, opraHusM, O6uocdepa, oOMEH BEIIECTB B opraHu3Me, (OTOCHUHTES,
OMOJIOrMYeCKU aKTUBHbIE BelllecTBa (0€IKH, YTJIeBOIbI, )KUPbI, (HEPMEHTHI).

['eorpadusi: MUHEpasbl, TOPHbIE TOPOADI, 10JE3HbIE HCKONAEMbI€, TOIUIUBO, PECYPCHI.

TexHoJsiorus: NUILEBblEe IPOAYKTHI, OCHOBBI PAllMOHATIBHOIO MMUTAHUS, MOIOLIHE CPECTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE TIperapaTsl, MaTepuaibl U3 HCKYCCTBEHHBIX U CHHTETHUYECKUX
BOJIOKOH.






TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

HanmeHnoBaHue pa3iesioB H TeM

KoaunuecTBo yacoB

JIeKTPOHHBbIE (LM (] POBHIE)

Ne n/n NpOrpaMMbl Bcero Konrpoaeneie | Mpaktuteckue o0pa3oBaresibHbIE pecypchl
padoThI padoThI
Paszpnes 1. Teoperuueckne OCHOBBI OPraHU4YeCKOM XMMUM
[IpenMer opraHuyecKOl XUMHH.
1.1 Teopust cTpoeHus: OpraHUUECKUX 3 https://www.yaklass.ru/p/himijafIKnacc
coenrHenuit A. M. bytneposa
Wroro no pazneny 3
Pasnes 2. YrieBoaopoasl
2.1 [peneisHbe yriesonopoas — 2 https://www.yaklass.ru/p/himijasIKnacc
aJIKaHbI
2.2 HenpeneibHbIe yr1eB0A0pobL: 6 1 https://www.vaklass.ru/p/himijasIKmacc
AJIKEHBI, aJIKaJUEHbI, AJIKUHbI
23 ApomMaTH4eCKHE YTIIEeBOI0POIbI 2 https://www.yaklass.ru/p/himijafIKnacc
[IpuponHbIie HCTOYHUKHU
24 YII€BOJOPOIOB U UX 3 1 https://www.yaklass.ru/p/himijaIKnacc
nepepaboTKa
Htoro no pasaeny 13
Paspnea 3. Kuciopoacoaepxkamme opranu4eckKue coeJMHeHUs
3.1 Cnuptsl. DeHon 3 https://www.yaklass.ru/p/himijasIKnacc
3.2 Amsaernsl Kapborosxre 7 1 https://www.yaklass.ru/p/himijasIKmacc
KuCcIOThl. ClIoKHBIC 3 (DUpBI
3.3 Vriesoasl 3 1 https://www.yaklass.ru/p/himijasIKmacc
Uroro no pazneny 13
Pa3nen 4. A3oTcoepskaiiye OpraHudecKue coeInHeHnst
4.1 AMUHBI. AMHHOKHUCIOTHI. belnkn 3 https://www.yaklass.ru/p/himijasIKmnacc
Wroro no pazaeny 3
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Paznen 5. BoicOKOMOJIEKYJISIPHBIE COCTMHEHUS

5.1 ‘ ITnactmaccer. Kayuyku. Bonokna 2 https://www.yaklass.ru/p/himijasIKnacc
Hroro no pasgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

ITPOTPAMME



https://www.yaklass.ru/p/himija







IHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC

KosnuyecTBo yacos
Ne HMara JIeKTPOHHBIEe HU(poOBbIE

Tema ypoka KoHTpoJILHBI IIpakTnyeckun
n/n yp Bcero OHTpO ¢ p eckue u3yyeHusi | oOpa3oBaTesibHbIe pecypchl
padoThI padoThI

IIpenmer opranndeckon
1 XHUMUH, €€ BOSHUKHOBEHHUE, 1 https://www.yaklass.ru/p/himija‘IKmnacc
pa3BUTHE U 3HAUCHHUE

Teopus crpoeHus
OpPraHUYEeCKUX

2 coenuHennit A. M. 1 https://www.yaklass.ru/p/himijafIKnacc
bytneposa, e€ ocHOBHbIE
MIOJIOXKCHUS

IIpencraBnenue o
KJ1accu pUKanuu
OpTraHUYECKHX BEIIECTB.
3 Homenknatypa 1 https://www.yaklass.ru/p/himijasIKmnacc
(cucrematuueckas) u
TpUBHUAJILHBIC HA3BAHUS
OpPraHUYECKUX BEIIECTB

AJIKaHBI: COCTaB U
4 CTpOCHHE, 1 https://www.yaklass.ru/p/himijafIKnacc
TOMOJIOTHYECKHH psifl

MeTtaH 1 5TaH —
5 npocTeiime 1 https://www.vaklass.ru/p/himijasIKmacc
MIPEICTABUTENIN aJIKAHOB

AJIKEHBI: COCTAaB U
6 CTpOEHHUE, CBOICTBA 1 https://www.yaklass.ru/p/himijafIKnacc

DTUJIEH U TPONUJIEH —
7 nmpocTenime 1 https://www.yaklass.ru/p/himijasIKnacc
NPEICTABUTEIN AJIKEHOB
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[TpakTueckas padorta Ne
1. «ITonyueHue sTHICHA U
HM3Yy4YEHUE E€ro CBOWCTBY

Ankaauensl. byrtaguen-1,3
U MeTHIOyTaaueH-1,3.
ITonyuenune
CUHTETUYECKOI0 KayuyKa
Y PE3UHBI

https://www.yaklass.ru/p/himijasIKnacc

10

AJIKUHBI: COCTaB U
0COOEHHOCTH CTPOEHUS,
TOMOJIOTMYECKUH Psi.
AuetrieH — MpoCTEeUIniA
IIpe/ICTaBUTEIIb AJIKUHOB

https://www.yaklass.ru/p/himijasIKmacc

11

Brruucnenus no
YpPaBHEHUIO XUMHUYECKOU
peakuuu

12

ApeHbl: 0EH301 U TOJTYOJI.
TOKCHYHOCTH apEHOB

https://www.yaklass.ru/p/himijasIKmnacc

13

I'eneTnueckas CBA3b
YTJIEBOJIOPO/IOB,
MpUHAJISKAIIUX K
pa3IMYHBIM KJIaccaM

https://www.yaklass.ru/p/himijasIKmacc

14

[TpupoaHbIE HCTOUYHUKH
YTJIEBOAOPOMOB:
IIPUPOAHBIN I'a3 U
[ONyTHBIE HEPTSIHBIE Ta3bl,
He(Th ¥ MPOIYKTHI €€
nepepaboTKu

https://www.yaklass.ru/p/himijasIKmacc

15

MOHUTOPUHT MPEIMETHBIX
pe3ynbTaToB 3a 1 n/r.
KonTtponsHas padora mo
pazzeny «YTJIeBOI0pOaAbD)

https://www.yaklass.ru/p/himijasIKmnacc

16

IIpupoiHBIE HCTOYHUKHU

https://www.yaklass.ru/p/himijasIKmnacc
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YIJ1€BOJOPOJI0B:
HNPUPOJIHBINA a3 U

MOy THBIC HEPTIHBIC Ta3bI,
HEePTh U TPOTYKTHI €
nepepaboTKu

17

IIpenensHbIe
OJIHOATOMHBIE CITUPTHI:
METaHOJ U STaHOJL.
Bonoponnas cBs3b

https://www.yaklass.ru/p/himijasIKnacc

18

MHOroaToOMHbIE COUPTHI:
STUJICHIJIUKOJb U
TJIALIEPUH

https://www.yaklass.ru/p/himijasIKmacc

19

DeHou: CTPOCHUE
MOJICKYJIbI, (PU3NYECKHE U
XHUMHYECKHE CBOMCTBA,
MIpUMEHEHUE

https://www.yaklass.ru/p/himijasIKmnacc

20

AJBIETrUab:
dbopManbaerua u
areTajabaerua. AeTod

https://www.yaklass.ru/p/himijasIKmnacc

21

OIHOOCHOBHBIE
npezenbHble KapOOHOBbIE
KHUCJIOTBL: MypaBbHHAs U
YKCyCHas

https://www.yaklass.ru/p/himijasIKmacc

22

[TpakTueckas padorta Ne
2. «CBoiicTBa pacTBOpa
YKCYCHOW KU CIIOTBI»

23

CreaprHOBas U OJIEMHOBAS
KHCIIOTBI, KaK
MIPEICTaBUTEININ BBICIINX
KapOOHOBBIX KHUCIOT

https://www.vaklass.ru/p/himijasIKmacc

24

Mpl1a KaK COJM BBICIIIHX
KapOOHOBBIX KHUCIIOT, UX
MOIOLLIEE IEVICTBUE

https://www.yaklass.ru/p/himijasIKmnacc
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25

CrnoxHble 3(pupbl KakK
MIPOU3BOJIHBIC KapOOHOBBIX
kuciot. ['maponus
CIIOJKHBIX 2(hUPOB

https://www.yaklass.ru/p/himijasIKmnacc

26

Kupsl: ruaposns,
IIPUMEHEHHUE,
Ouosornueckas posib
KHPOB

https://www.vaklass.ru/p/himijasIKmacc

27

YTaeBoabl: cOCTaB,
KJIacCU (pUKaLus.
Baxnetimmue
MPEeICTaBUTENN: TJIFOKO3a,
bpykTO3a, caxaposa

https://www.yaklass.ru/p/himijasIKmacc

28

Kpaxmain u nemmtonosa kak
TIPUPOIHBIC TTOJTMMEPBI

https://www.yaklass.ru/p/himijasIKmnacc

29

Konrtponpnas pabora no
pazneny
«Kucnoponconepxammue
OpraHUYeCKue
COCJIUHECHUS

30

AMUHBI: METHUIIAMUH U
AHUJINH

https://www.yaklass.ru/p/himijasIKmnacc

31

AMUHOKHCIIOTHI KaK
aMmdoTepHbIe
OpraHUYEeCKUe
COCIMHEHHS, HX
OMONIOrHYeCcKOe 3HAUCHHE.
IMenTune:

https://www.yaklass.ru/p/himijasIKmacc

32

benku kak npupoaHsbie
BBICOKOMOJIEKYJISIPHBIE
COEJIMHECHHUS

https://www.yaklass.ru/p/himijasIKmnacc

33

OCHOBHEBIE TTOHATHST XUMHH

https://www.yaklass.ru/p/himijasIKmnacc
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BBICOKOMOJIEKYJIIPHBIX
COeNMHEHUN

OCHOBHBIE METO/IbI
CHHTE3a

34 BBICOKOMOJIEKYJIIPHBIX 1 https://www.yaklass.ru/p/himijasIKmnacc
coenuHeHui. IlnacTMaccel,
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO 34

YACOB I10 ITPOI'PAMME



https://www.yaklass.ru/p/himija







YYEBHO-METOJINYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbBI 1JIS1 YYEHUKA

'

Xumus, 10 knace /I".E.Pymsutuc, ®@.I'.denpaman, n3narensctso "IIpocsemnienue’

METOANYECKHUE MATEPHUAJIBI IS YUHUTEJIA

[Toypounsie pa3pabotku o xumuu 10 xnace. "B momorts mkoinbHOMY
yuurenio"/M.FO.I"opkoBeHKO

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI 1 PECYPCBI CETH

HUHTEPHET
https://www.yaklass.ru/p/himijasIKmnacc
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