MHUHHUCTEPCTBO NPOCBEHNIEHUSI POCCUVICKOM ®EJEPAITUN
MunucrtepcTBo 00pa3oBanus OpeHOyprckoi odJiacTu

Otnea odpa3oBanus AamuHuctpanuu Kypmanaesckoro paiiona

MAOY "Muxaujaosckag COHLI"

PABOYAS IPOTPAMMA
(ID 324429)

yueOHoro npeamera «Xumusi. ba3zoBblii ypoBeHb»
it obyuaromuxcs 10 kimacca
CocraBureib:
Jémmaa Onxpra MuxaiioBHa

YUHUTENIb XUMUU
BBICIIICH KBAJTM()UKAIIMOHHOW KaTeroOpuu

c.Muxaiisiopka 2023






MNOACHUTEJIBHASA 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CPEIHETO 0011ero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®depnepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanun B Poccuiickoit denepamumy,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepanbHOW 00pa30BaTENbHON MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHblx B DeneparbHOM TroOCyIapCTBEHHOM
obpazoBarensHoM crapaapre COO, ¢ yuérom Konuenmuu npenogaBaHus y4eOHOTO Mpeamera
«Xumuss» B 0o0pa3oBaTeNbHBIX OpraHm3anusx Poccuiickoit dDexepanuu, pealn3yrOIMNUX
OCHOBHBIC 00pa30BaTEbHBIC MPOIPAMMbl, ¥ OCHOBHBIX MOJIOKEHUH «CTpaTreruu pasBUTHUSA
Bocriutanuss B Poccuiickoit ®enepanun Ha mnepuon g0 2025 roma» (Pacmopshkenue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJIXOJIOB K pa3paboTKe MporpaMmbl MO XUMHH, K OIpEIelIeHHUI0 o0Ien
CTpaTeruy 0OyYeHUs, BOCIIUTAHUS U PA3BUTUS O0YJAIOIIMXCSA CPEACTBAMU Y4eOHOTO IpeaMeTa
«Xumust» s 10 xkmaccoB Ha 6a30BOM YPOBHE COCTABWIIM KOHIIENTYyaldbHbIE mosoxkenus OI'OC
COO o0 B3auM00OYCIOBIEHHOCTH IEJICH, COJIEpKaHMs, PE3YJIbTATOB 00y4YeHHS U TpeOOBaHUN K
YPOBHIO MTOJATOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, TMOJy4aeMO€ BBIMYCKHHKaMH  00Imeo0pa3oBaTeIbHON
OpraHu3aliM, SBISETCS HEOThEeMJIEMOM YacThl0 UX 00pa3oBaHHOCTH. OHO  CIIYXUT
3aBEpIIAIOIIUM 3TAllOM pealu3alid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIHOYEBBIX
LIEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTU IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB MPUPOJbI, (POPMUPOBAHUS MHUPOBO33PEHUS U OOIIEH KYIbTYPHI
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npUpoHOI cpene. Peanusyercs xuMudeckoe o0pa3oBaHUE 0O0YJArOIIMXCS Ha YPOBHE CPEAHETO
oOuiero odopazoBaHusl CpeACTBaMM yuyeOHOro mpeamera «XUMHs», COAEpKAHUE U MOCTPOCHUE
KOTOpPOTO OMNpENENICHbl B MPOrpaMMe IO XHMHUU C Y4E€TOM crneuuukud HayKd XUMHH, €€
3HAU€HUs B MO3HAHUU MPUPOBI U B MaTEpUaIbHON KU3HU OOILECTBA, a TAaKXKe ¢ y4€TOM OOIIMX
HeNnel W MPUHIUIIOB, XapaKTEPU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPEIHEr0 OOIIEero
oOpa3zoBanus B Poccuiickoit denepauuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT ocoOyi0 pojb B COBPEMEHHOM
LUBUJIM3ALMHI, B CO3/IaHUM HOBOM 0a3bl MaTrepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHUE PAllMOHATILHOIO HAYYHOTO MBIIIICHHS, B CO3aHUE LETOCTHOIO MPEACTaBIECHUS
00 OKpY)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbl U YEIOBEKA, KOTOPOe (GOPMUPYETCS B XUMUU
Ha OCHOBE NOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU MPUMEHEHHUSI.

TecHO B3auMOJEHCTBYST C JPYTMMH €CTECTBEHHBIMH HayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYyJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMHUsl KaK HayKa CO3MJaTeNbHasl, Kak Hayka
BBICOKMX TEXHOJIOTHMH HallpaBJIeHa Ha pellleHue I00abHBIX MpoOJeM YCTOWYMBOTO pa3BUTHUS
YeJ0OBEYECTBA — CBHIPbEBOM, HJHEPreTHYecKoil, MHUIIEBOH, SKOJIOrMYecKod Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ 0OOLIMMM LEISIMM M TNPHHLIMIAMH CpelHero oOIiero obpa3oBaHuUs
conepkanue npeamera «Xumus» (10 kmaccel, 6a30BbI ypOBEHb H3YYEHHs) OPHEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHN 00pa30BaHUs B Pa3IMYHBIX 00JIACTX, HE CBA3aHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocraBnsirolmiuMu  ipefMeTa «XuMus» SBISAIOTCS 0a3oBble Kypchl — «OpraHnuueckas
XUMU» 1 «OO011asi 1 HeOpraHuyecKkasi XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX
ABIISIIOTCS OCHOBBI 0a30BOM HAYKHU: CUCTEMa 3HAHUM M0 HEOPraHMYECKONH XUMHH (C BKIIOUEHHEM
3HaHUHM U3 0o0lIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe JTaHHONH CHUCTEMbI 3HAHUN
IpU W3YYEHUU NpeaMeTa oOecredrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOTooOpasus
BEIIIECTB Ha OCHOBE OOIINX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CtpykTypa coaepxanus KypcoB — «Opranudeckas Xxumus» u «O011as 1 HeopraHudeckas
XUMHUA» cHOpMUpOBaHA B MPOrpaMMe [0 XUMHHM Ha OCHOBE CHCTEMHOIO MOJX0/Aa K W3Y4EHUIO
ydeOHOro Marepuana W 0O0yCIOBJICHAa HCTOPUYECKM OOOCHOBAHHBIM DPa3BUTHEM 3HAHWWA Ha



ONpEeNIeNEHHBIX TEOPETHUECKUX YpPOBHsX. Tak, B Kypce OpPraHM4ecKOd XHMHUHM BeleCcTBa
paccMaTpUBAIOTCS HA YPOBHE KJIACCUYECKOM TEOPUM CTPOEHUS OPraHMUYECKUX COEAMHEHMH, a
TaKXKe Ha YpOBHE CTEPEOXUMHMUECKUX U IEKTPOHHBIX NPEJCTABICHUH O CTPOECHUHU BEILECTB.
CBenenus 00 m3ydaeMbIX B Kypce BELIECTBaX AAIOTCA B PAa3BUTUU — OT YIJIEBOAOPOJIOB 0
CJIO)KHBIX OMOJIOTMUECKH AaKTHUBHBIX COEIMHEHMH. B Kypce opraHMueckoil XMMHUHU IOJIy4aroT
pa3BuUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0OIIero 0Opa30BaHUsS MEpBOHAYAIbHBIC
IPEJCTABICHNUS O XUMUYECKOM CBA3H, KIACCU(PUKALIMOHHBIX IIPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKON PEAKLIUH.

[Ton HOBBIM yIJOM 3peHHUs B mpeaMere «XHMus» 0a30BOr0 YpOBHS paccMaTpHUBAETCS
U3yYEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHMs TEOPETHUYECKHH Marepual u
(akTOJIOrMUECKUE CBEJCHUS O BELIECTBAX U XMMUYECKOH peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O0Imas 1 HeopraHM4YecKasi XUMHUsD» O0yUYarOIIUMCS MPEIOCTABIACTCS BO3MOKHOCTh OCO3HATh
3HA4YEHUE MEPUOJUUYECKOr0 33aKOHA C OOLIETEOPETHMUYECKUX M METOJ0JIOTUYECKUX IO3ULHH,
riy0Xe TMOHATh HCTOPUYECKOe H3MEHeHHE (DYHKIMA 3TOro 3akoHa — OT 00oOIIarolei 10
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUM O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
IPUMEHEHUH, a TAKKE O XUMUUECKUX PeaKIUsIX, UX CYIIHOCTH ¥ 3aKOHOMEPHOCTSAX MPOTEKAaHUS
nononHsercs B Kypcax 10 um 11 KkjaccoB aiieMEHTaMu  COJEpKaHMs, HMEIOLIUMHU
KYJBTYpPOJOTHYECKHUI M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TTOHMMAaHHUIO
B3aMMOCBSI3M XUMHHM C JPYTMMH HayKaMH, pacKpblBaloT €€ poib B I103HABaTEJIbHOW U
NPAaKTUYECKON JIEATEIIEHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHHTAHUIO YBAKEHHSI K IIPOLIECCY
TBOpPYECTBA B 00JACTU TEOPUHM U NPAKTUYECKUX NPUIOKEHUH XMMUH, IIOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIEMaXx, CBSA3aHHBIX C XUMHUEH,
KPUTUYECKH OCMBICIMBATh MH(GOPMALMIO M MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, pelieHus
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTAIBHBIX HCCIIEI0BATENbCKUX 3ajad. B nemnom coaepkaHue
yueOHoro npeamera « XUMHsS» JAHHOTO YPOBHS M3Y4YEHUs OPUEHTHUPOBAHO Ha (hOPMUPOBAHHE Y
00y4aromuxcsi MUPOBO33PEHYECKON OCHOBBI /ISl MOHUMaHUS (HUI0CO(PCKUX MIeH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPTaHWYECKOI0 M OPraHUYEeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBICHUM MyTEM 3KCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MeXIy HOBBIMM (akTaMH M TEOPETHUECKUMH MpPEINOChUIKaMH,
OCO3HAaHHE pPOJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MpoOiieM, a Takxke mpodiieM cOepeskeHus
HHEPreETUUECKUX PECYPCOB, ChIPbhs, CO3AAHMsI HOBBIX TEXHOJIOTHHA U MaTEpUAJIOB.

B mnumane pemenus 3amad BOCHHMTAHMS, Pa3BUTHS W COLMAIM3ALMUA  OOy4aromuxcs
IPUHATBIE MPOrpaMMON IO XUMHHM IOAXOABI K OINPEAEICHUIO COIAEP)KAHUSA M IOCTPOEHUS
npeaMeTa MpeaycMaTpuBaloT (OpPMHUPOBAHME YHUBEPCAJIbHBIX YYEOHBIX JEHCTBUMN, MMEIOIINX
6a30Boe 3HauUEHHE JUIsl pa3IMYHBIX BUJIOB JIEATEIILHOCTH: PEIIeHUs MpobieM, OUCKa, aHaIu3a U
0o0paboTkn HHPOpMaIMK, HEOOXOOUMBIX JJs TNPUOOPETEHUs ONblTa MPAKTUYECKOH U
HCCJIEI0BATEIBCKOM IE€ATEIbHOCTH, 3aHUMAIOLIEH Ba)KHOE MECTO B IIO3HAHUU XUMHHU.

B npakTtuke npenosaBaHus XMMHH KaK Ha YpOBHE OCHOBHOT'O 00IIEr0 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero oomiero oOpa3oBaHMs, TNPU  ONPEAETICHUH  COJep’KaTeIbHOU
XapaKTepUCTUKU IeJiell M3y4deHHsl MpeAMeTa HampaBiIeHHEM IEepPBOCTENEHHON 3HAYMMOCTH
TPaJUIIMOHHO Tpu3Haércs (OPMUPOBAHME OCHOB XHUMHUYECKOM Hayku Kak o0jactu
COBPEMEHHOT0 €CTECTBO3HAHHUSA, IMPAKTUYECKOW IESATENIbHOCTH YeJIOBeKa M KaK OJHOTO W3
KOMIIOHEHTOB MHpPOBOH KyibTyphl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OTIpeIeNICHUIO 11eJIeH N3YUYEeHHUs ITPEeIMETa SBISETCS BIOJIHE OMPABIaHHBIM.

CorynacHO aHHOM TOYKE 3pEHUs TJIABHBIMM LIEJIIMH HU3Y4YEHHs IpeaMmeTra «XHUMHs» Ha
0a30BOM ypOBHE SIBIISTFOTCSI:

e (opMupOBaHME CHCTEMbl XHMHUYECKHMX 3HAaHMM KaK BaXHEUIIEW COCTaBISIONIECH
€CTECTBEHHO-HAYyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOM JIEKAT KIJIFOUEBBIE IOHATHS,
(dbyHIaMeHTallbHble 3aKOHbl M TEOPUM XWMHUH, OCBOEHHE S3bIKa HAayKH, YCBOEHUE W
NOHUMAaHHME CYIIHOCTH JOCTYHHBIX OOOOIIEHHI MHMPOBO33PEHUYECKOr0 Xapakrepa,
O3HAKOMJIEHHE C UCTOPHEN UX Pa3BUTUS U CTAHOBJIECHHUS;



e (QopmupoBaHuE U Pa3BUTHE MPEICTABICHUN O HayYHBIX METO/ax MO3HAHMS BEIIECTB U
XUMHUYECKHX peakuuil, HeOOXOIUMBIX ISl IPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHYECKHUX SBICHUH, IMEIOIIUX MECTO B MPUPOJE, B MPAKTUUECKON U
MMOBCEAHEBHOM KU3HU,

® Dpa3BUTHE YMEHUH U CIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAONIOJCHHEM H
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsany ¢ atuM, comepikarenbHasi XapakTepUCTUKA eJIel U 3a/1a4 U3Y4eHUs IpeaMeTa B
porpaMMme 1o XMMHUHM YyTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU MPUOPUTETAMU
B cHCTeMe cpemaHero obOmiero ooOpaszoBanusi. CeroiHs B MPENOJaBaHUU XUMHUHU B OOJbIIEH
CTEMEeHH OTAAETCS NPEIINOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOydeHus,
OPUEHTHPOBAHHOW Ha TMOATOTOBKY BBIIMYCKHHKAa 00IIe00pa3oBaTeIbHONH OpraHU3alvi,
BJIQ/ICIOEr0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAaMOTHOCTBIO, TO €CTh CIIOCO0aMU U
YMEHHSIMH aKTUBHOTO TIOJTYYCHHS 3HAHUU U MPUMEHEHUS WX B pealbHOU KU3HU IS PEIICHUS
MPAKTUYECKHX 3a7au.

B cBia3u ¢ oTUM Tpu M3ydeHHH TpeaMera «XHMHS» JOMUHHUPYIONIEe 3HAYCHUE
PUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

ajmanTanusg  OoOydyaromuMXcst K  YCIOBHSAM  JWHAMUYHO  pa3BUBAIOLIETOCS  MHpAa,
dbopMupoBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHUIO,
COTPYIHUYECTBY, CAMOCTOSITCIbHOMY TPHHATAIO T'PAMOTHBIX PEHICHHA B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX C BEUIECTBAMH U UX IPUMEHEHHEM;

(dopMupoBaHHEe Yy O0OYyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHILIMN),
MMEIOLINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS IPOOIieM,
MOWCKa, aHaIM3a W 00paboTku WHGPOPMAIUU, HEOOXOIUMBIX JUIS TMPHOOPETECHHUS OIbITa
JEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XMMUH, a TaKXKe I OLIEHKH C
MO3HIINN YKOJIOTHYECKOW O€30IMacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpPTraHK3M YeJIOBEKa U IPUPOJIHYIO CPENY;

pa3BUTHE MO3HABATEIHHBIX WHTEPECOB, MHTEIJUIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00yJaroImuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpETaTh HOBbIE 3HAHUS 10 XUMHUU B
COOTBETCTBUH C KU3HEHHBIMU ITOTPEOHOCTSMH, UCTIONB30BAaTh COBPEMEHHbBIE HH(POPMAITMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHOU WH(OpMALIUA XUMHUYECKOTO
COJICPKAHUS;

dbopMupOBaHUE U Pa3BUTHE Yy O0YUAIOUINXCS aCCOIIMATUBHOTO U IOTUYECKOTO MBITIIICHUS,
HaOJIOIaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE y OOydJaromuxcs YOeKIEHHOCTH B TyMaHHUCTHYECKOW HAIpaBICHHOCTH
XUMUHM, €€ BaXHOW pOIM B  pEIIEHHH THo0anbHBIX  MPOOJEeM  palloHaIbHOTO
IPUPOIONIONB30BAHUS, TIOMONHEHNUS YHEPIeTHYECKUX PECYpCOB M COXpPAHEHHUs MPHUPOIHOTO
paBHOBECHsI, OCO3HAHHUSA HEOOXOJUMOCTH OEpEeKHOTr0 OTHOLIEHHS K MPHUPOJE U CBOEMY
3JIOPOBBIO, & TaKXKE MPUOOPETCHHSI OIBITA UCITOJIb30BAHUS MOJYICHHBIX 3HAHUW TSI TIPUHATHS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSIMHU.

B yueGHOM maHe cpemgHero oOmiero oopa3oBaHUs MpeaMeT «XUMHUs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OO0mee 9ncIio 9acoB, OTBEACHHBIX U M3YYCHUs XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
obmiero oopazoBanus, coctaBmseT 68 yacos: B 10 kimacce — 34 gaca (1 yac B Hezenio).



COILEP KAHUE OBYYEHUSA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTu4yecKkue OCHOBbI OPraHUYeCKON XUMHHU

[IpenMer opraHuYecKON XMMHM: €€ BOZHHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJIYYECHUH
HOBBIX BEIIIECTB U MaTepuasaoB. Teopusi CTpoeHUs opraHudeckux coequuennii A. M. bytieposa,
e€ ocHOBHbIC MoOJIOKEeHHS. CTPyKTypHBIE (DOPMYJIBI OPTaHUYECKUX BEIIEeCTB. | omomorus,
n3oMepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  KiIacCUUKANMKM  OPraHUYECKMX  BemecTB.  HomeHkiarypa
OpraHMYECKHUX COEIMHEHUHN (cUcTeMaThyecKkas) W TPHUBHAIbHbIC Ha3BaHUSA BaKHEUIINX
MIPECTABUTENICH KIAaCCOB OPraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METO/bl U3YUYECHUS BEIIECTB U MX MPEBPALICHUN: O3HAKOMJICHHUE C
o0OpasliaMu OpraHM4ecKuX BEIIECTB M MaTepuajiaMyd Ha UX OCHOBE, MOJICIUPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEIEeCTB, HAOMIOJACHHE U ONHCAHHE JCMOHCTPALMOHHBIX OIBITOB IO
MIPEBPAIICHUIO OPraHUYECKUX BEIIECTB IIPU HarpeBaHuH (IJIaBjieHUuE, OOYTIUBAHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Meran um 3TaH — mpocTeiiiue
MPEJICTABUTENN aJKaHOB: (U3MYECKHEe W XUMHYECKHE CBOMCTBA (peakiuuH 3aMelleHus u
TOPEHUsI ), HAXOXK/ICHHE B MPUPO/IC, TOJIYUCHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKUH psii. DTWIEH U MPONWIEH — MpOCTeHIne
MPEIICTABUTEIIA AJIKCHOB: (DM3MYECKHE W XUMHUYECKHE CBOMCTBA (PEakIUU TUAPUPOBAHWS,
raJIoreHUPOBAHUS, THAPATALIUY, OKUCIICHUS U MOJIMMEPHU3allNH ), TOIYYeHUE U IPUMEHEHUE.

Ankanuensl: OyramueH-1,3 u meTmwiOyraaueH-1,3: CTpoeHHE, BAOKHEUIINE XUMHUYCCKHEC
cBoiicTBa (peakius noaumepusanuu). [lodydeHre CHHTETHYECKOro KayuyKa U pe3HHBI.

AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOCHHS, TOMOJOTUYECKHH psiA. AUETUIEH —
MPOCTEHIINI MPECTaBUTENh aTKUHOB: COCTaB, CTPOEHHUE, (PU3NUYECKUE U XUMUYECKHUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMU, TOPEHUS ), TIOTYUSHUE U IPUMEHEHHUE.

Apensl. benzon: coctaB, cTpoeHue, (U3MUECKME U XHUMHUYECKHUE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUSI M HUTPOBAHUS), MOJIYYEHHE M TpUMEHEHue. lonyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJYUEHUE U
npumenenue. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOJOPOJaMH,
MPUHAJICKALIMMHI K pa3IMYHbIM KJlaccaMm.

[IpupoaHbie UCTOYHUKU YTIIE€BOAOPOIOB. [IpupoaHbIii Ta3 U MOMYyTHBIE HE(PTSIHBIC Ta3bl.
Hedbts u e€ mnpoucxoxnenue. CrocoObl mepepabOTKH HEPTH: TMEepPeroHka, KpPEeKUHT
(TepMHUUECKH, KaTaTUTUYECKUi), nupoau3. [IpoaykTel nepepaboTku HedTH, X TPUMEHEHUE B
MPOMBINIICHHOCTH U B ObITY. KaMeHHBIN yroib 1 MPOyKTHI €ro nepepaboTKu.

DKCIepUMEHTaIbHbIE METOAbl M3YUCHHS BEIIECTB M WX MPEBPAIICHUN: 03HAKOMIIEHUE C
oOpa3iiaMu miacTMacc, KayaykoB U pe3uHbl, KoJuteKuu «HedTs» u «YTomaby», MoIenupoBaHue
MOJIEKYJT YTJIEBOJOPOJOB U TaJOTCHONMPOU3BOJHBIX, TPOBEJACHUE MPAKTHYECKON pPaOOThI:
MOJIy4YeHHUE 3TUJIEHA U U3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Boluricnenuss mo ypaBHEHHIO XUMHYECKOW peakimuu (Macchl, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA WJIM TPOJYKTAa PEAKIMHA 10 H3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIIUN).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs

[IpenenpHBIE OMHOATOMHBIE CHUPTHI. METaHON W O3TaHON: CTpOeHHue, (U3MYECKUe U
XUMUYECKHE CBOMCTBA (pEakiWy C aKTUBHBIMH METAJJIaMH, TaJIOT€HOBOJOPOJAMHU, TOPEHHE),
npuMeHeHue. BoiopogHbie CBA3M MEXKIy MOJIEKYJIaMUd COUPTOB. JelicTBHEe MeTaHOJIa U ATaHOJIa
Ha OpPraHu3M YeJIOBeKa.

MHOroaTOMHBIE CIHUPTHL. DTUJICHTINKONb W TJIMIEPUH: CTPOCHHE, (U3MYECKHE U
XUMHYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peakius Ha




MHOrOaTOMHBIE CIUPTHI). JleficTBME Ha oOpraHu3M uesnoBeka. [IpuMeHeHue raunepuHa U
STUJICHTJIUKOJISL.

@eHo: CTpPOCHHE MOJEKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOWCTBA. TOKCHYHOCTH
denomna. [Ipumenenne genona.

Anprerupl M Kemouwvl. DoOpManbIeruj, aueTaubAeTHA: CTpoeHue, (uznueckue u
XMMHUYECKHE CBOMCTBa (peakUuy OKMCIEHHS U BOCCTAaHOBJIECHHUS, KAaueCTBEHHbBIC PpEaKIUH),
NOJy4YEeHUE U TPUMEHEHHE.

OnHOOCHOBHBIE TpesebHbIe KapOOHOBBIE KHCIOThl. MypaBbUHAsi M YKCYCHAsl KUCIIOTHI:
CTpoeHue, PU3NUECKUEe U XUMHUECKIE CBOICTBA (CBOWCTBA, OOIIHE I KJlacca KUCIIOT, PeaKIusl
TepudUKanM), MoldydeHHe M npuMeHeHue. CreapuHOBas U OJIEMHOBAs KUCIOTHI Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
UX Morollee aeicTBre.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIHM3 CIOXKHBIX 3(DUPOB.
Kupsl. 'maponus xupos. [lpumenenue xxupoB. bruonoruyeckas posib KHUpPOB.

YTneBopl: coCTaB, KIIACCH(PHUKAIMS YIIeBOAOB (MOHO-, TU- U TToucaxapuibl). [ moko3a —
OPOCTEHIIMKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE W XUMHUYECKHE
cBoiictBa (B3aumogeictBue ¢ ruapoxkcuaom wmeau(ll), oxucieHne amMMHayHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBICHWE, OpOKEHHE TIIOKO3bI), HAXOXKJICHHE B TPHUPOJEC,
npuMeHeHue, onosorunueckas poib. Dorocuntes. OpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemmonosa kak npupojHble noaumepsl. CTpoeHUe Kpaxmaia U LeJUTI0I03blI.
dusnyeckre 1 XMMHUYECKHE CBOMCTBA KpaxMalia (THIPOJIN3, KAYeCTBCHHAs PEAKIUs C HOIOM).

OKcliepUMEHTalbHbIE METO/bl M3Y4YEeHHs BEIIECTB M MX IPEBpalleHHii: NpOBEJEeHHUE,
HaOJIOZICHWE W ONHCAaHWE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHBIE
pEeaKkIMHU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHosa okcuaoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3aumopelictBue rimuepuHa c rugpokcugom menu(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u rugpokcunom wmemu(Il), B3aumoneiictBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padoOThI: CBOWMCTBA pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérnrie 3amaun.

Bbruucnenuss 1mo ypaBHEHUIO XUMHUYECKOW peakuuu (Maccbl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WJIM TMPOIYKTAa PEAKIHH IO W3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM MPOJYKTOB PEAKLIUN).

A3oTconepikaliie opraHn4eckie CoeIMHEHNS.

AMUHOKHMCIOTBI Kak am@oTepHble oOpraHuyeckue coeauHeHus. dDuznyeckue u
XUMHYECKHE CBOIICTBA aMUHOKHUCIOT (Ha mpuMepe IuMlKHA). buonormdeckoe 3HaueHue
aMHHOKUCIOT. [lenTumapt.

benku kak MpHpOIHBIE BBHICOKOMOJEKYJSIpHBIE coeanHeHus. [lepBuyHas, BTOpHYHas U
TPEeTUYHasl CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa OEIKOB: THIPOJIN3, JEHATyparus,
KaueCTBEHHBIC PEaKIIMK Ha OCITKHU.

DKcrepUMeHTalbHbIE METOJbl M3YYEHHUsl BEUIECTB M MX IpeBpalleHuil: HaOJIrofeHue u
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OETKOB IPH HArpeBaHWHW, IIBETHBIC
peaxiuu OEIKOoB.

BbIcoKOMOIEKYISIPHBbIE COETMHEHUS

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMN: MOHOMEp, IOJIUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IMOJIMMEpPHU3alUH, CpPeaHsAs MoyeKyaspHass macca. OCHOBHbIE
METO/IbI CUHTE3a BICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3aIUs U OJTMKOHICHCAITHUS.

DKcIepruMEeHTATbHBIE METOJbl M3YUYCHUS BEIIECTB M WX MPEBpAICHH: 03HAKOMIICHHE C
00pa3iaMu NPUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYUYKOB.

MexnpenMeTHbIE CBS3H.



Peanu3zanus MeXIpeIMETHBIX CBS3€H NPU M3Y4YEHHMU opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Yepe3 HUCIOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEJIBbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OOue ecTecTBEHHO-HAy4YHbIC IMOHATHS: SIBIEHHE, HAy4yHbI (akT, TUIOTe3a, 3aKoH,
TEOpHsl, aHaIMW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJAUYHOCTh, HAOIMIOACHUE, W3MEPEHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®usnka: MaTepusi, HEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHOe COCTOSHUE BEIECTBa, (PU3MUECKUe BETUUMHBI U €IUHULIBI
UX U3MEPEHUS.

buonorus: knerka, opranusM, Ouocdepa, oOMeH BeIIECTB B OpraHu3Me, (POTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (OEIKH, YIIIeBOIbI, )KUPHI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, FOPHbIE IOPO/IbI, MIOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHoorus: NuIIeBbIE MPOIYKThl, OCHOBBI PAl[MOHAJIBLHOTO IUTAHMSI, MOIOILIME CPEACTBA,
JIEKapCTBEHHBIE M KOCMETUYECKHE ITPENapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHUX
BOJIOKOH.

[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [IPOTPAMMBI 110 XUMHWHU HA
HbA30BOM YPOBHE CPEJJHEI'O OBILEI'O ObPA30BAHUMA
JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycraHaBiuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHHUS OOYy4aroIIMMUCS
poTpaMM CpPEAHEro oO0IIero oOpazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
Hay4Ho-meronuueckoil OCHOBOM s pa3pabOTKU IUIAHUPYEMBIX DPE3YJIbTaTOB OCBOEHUS
IPOTPaMM CPEIHETO 00IIET0 00Pa30BaHUS SBIISICTCS CUCTEMHO-ESITEILHOCTHBIN MTOAXO/.

B cOOTBETCTBUM C CHCTEMHO-AEATEIBHOCTHBIM IIOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHUs IHpeaMmeTa «XHUMHsS» Ha YPOBHE CpEJHEro oouero ooOpa3oBaHus
BBIJIETICHBI CIIEYIOIINE COCTABIISAIOLIHNE!

OCO3HaHUE OOYYAIOIIMMUCS POCCUHUCKOW TPaKTAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATENIBHOCTH U CAMOOIIPEIEICHHUIO;

HaJIMYue MOTUBALMU K 00yUEHUIO;

LIeJICHANPAaBIEHHOE Pa3BUTHE BHYTPEHHHUX YOEKICHHUH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BON HAYKH XUMUHU;

TOTOBHOCTh M CHOCOOHOCTh OOYYAIOIIMXCSl PYKOBOJCTBOBAaThCSI B CBOCH JEATEIbHOCTU
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, TPUCYIIUMH LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0Opa3oBaHus;

HaJIMYue IPaBOCO3HAHUS DKOJOTWYECKOW KYJIbTYpbl U CIOCOOHOCTH CTaBUTh LEIH U
CTPOUTBH )KU3HECHHBIE IUIAHBI.

JInuHOCTHBIE pE3yJbTaThl OCBOEHHUS IMpeaMera «XHUMHs» JOCTUTAIOTCS B €AMHCTBE
yuyeOHOIl M BOCIUTATEIBHOM JIEATEIILHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMH U HUJeallaMd POCCUHCKOTO
IpaXJaHCKOro 0OIIecTBa, NPUHATHIMH B OOIIECTBE HOPMAaMU W MpaBUJIaMH IOBEICHUS,
CIOCOOCTBYIOLIMMH IpOLIecCaM CaMOIO3HAHMS, CaMOPa3BUTHSA M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIn4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUS» OTpaxaroT c(HOpMUPOBAHHOCTH
ONbITa TMO3HABATEIbHOM M MPAKTHYECKOW JEsITEeIbHOCTH OOY4YaIOUIMXCS M0 pealu3aliu
MPUHSTHIX B OOIIECTBE LIEHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpamaaHCKOro BOCIUTAHMS

OCO3HaHHUS 00YYaIOIIMMHUCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00s13aHHOCTEN, YBaXKEHUS K
3aKOHY U NPaBONOPSAKY;

MPEJICTABICHNUSI O COLMAIBbHBIX HOpPMax M MpPaBHJIAX MEXJIMYHOCTHBIX OTHOUICHHM B
KOJJIEKTHBE;



TOTOBHOCTU K COBMECTHOUW TBOPYECKOW ACSITENLHOCTH MPU CO3/IaHUU YIEOHBIX MPOCKTOB,
pelIeHnr y4eOHbIX U MO3HABATeNbHbIX 33/1a4, BBIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh M TIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTHX
IIPU aHAJIKM3€ Pa3IMYHBIX BUJIOB YUYEOHOH €ATEIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIUTAHMS !

[IEHHOCTHOTO OTHOILIEHUSI K HCTOPUYECKOMY U HAYYHOMY HACIEAHI0 OTE€YECTBEHHOMN
XUMUH;

YBa)XEHUSI K IPOIIECCYy TBOPUECTBA B OOJACTU TEOPUH U IMPAKTUUYECKOrO NMPUMEHEHUs
XUMHHU, OCO3HAHHUS TOTO, YTO JIOCTHIKEHHUS HAYKU €CTh PEe3yJbTaT UIMTENIbHBIX HaOJII0JCHHM,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTUKOB;

MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHU U TIOCIEAYIONIEM aHAJIu3e
nH(GOpPMaLIMHU O MEPEIOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHOU XUMHUH;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSL:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OLICHMBATh CHUTYalldd, CBSI3aHHBIE C XHUMHYECKUMHU SIBJICHUSIMH, |
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHPYSICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIIGHMBATh CBOE MOBEJACHHE U MOCTYNKH CBOMX TOBAapHUINEH C MO3HUIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIIECICTBUM STUX TOCTYIIKOB;

4) dopMupoBaHus KyJbTYPbl 310POBbS:

NOHMMaHHUS LEHHOCTEH 30pOBOrO M 0Oe30macHoro oOpas3a KHU3HH, HEOO0XOAWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;

COOIOAICHMS TPaBMJI 0E30MACHOTO OOpAIEHUsI ¢ BEIISCTBAMH B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYIOBOM €S TEIbHOCTH;

MOHUMAHUS IIEHHOCTH TIPaBUJ HWHIUBUIYAJIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYalUsIX, YTPOXKAIOIINX 3OPOBbIO U JKU3HU JIIOACH;

OCO3HAHUsA TOCJIEACTBUI U HEMPUSATHS BPEIHBIX MPUBBIYEK (YHIOTPEOJCHUS AIKOTOJIS,
HapKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIUTAHMS:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATENbCKONW JESTENbHOCTH,
0O0I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pEIICHWH TMPAKTUYECKHX 3a/ad COLUaIbHOU
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJiacca, IKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO MPOQeccHil pa3TuvyHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS TTPESIMETHBIX 3HAHUH 110 XUMUU;

YBaXXCHHUS K TPYY, JTIOASIM TPyJia ¥ pe3yibTaTaM TPYAOBOl 1eATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHAYAIbHOW TPAEKTOPHUH OOpa30oBaHUS,
Oynymieit mpodeccuu U peanu3aluu COOCTBEHHBIX KU3HEHHBIX TIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

AKOJIOTUYECKH 11ETIECO00PA3HOTO OTHOIICHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHHMS
JKHU3HH Ha 3eMIIe;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa dKOJIOTHUECKUX MPOOJIeM, BIMSHUS YKOHOMUYECKUX
MPOLIECCOB HA COCTOSIHUE MPUPOIHON U COLUATBLHOM CpeIbl;

OCO3HAHUS HEOOXOJAMMOCTH MCITOIB30BAHUS JOCTIKCHUM XUMHUU JJIS PEIICHHS BOTIPOCOB
paIoHaIBLHOTO MIPUPOIONOIB30BAHUS;

AKTHBHOTO HEMPUSITHS JIEHCTBHM, MPUHOCIIINX BPEa OKPYKAIOIIEH MPUPOIHON cperne,
YMEHHsI TIPOTHO3UPOBATh HEOIArONPUSATHBIC HKOJOTHMUYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U MPEAOTBPALLATh UX;

HAIMYUS PA3BUTOrO HKOJIOTHYECKOTO MBIIUICHUS, JKOJOTUYECKOW KYJIBTYphI, OTBITA
NESTEIbHOCTH  DKOJIOTUYECKOW  HAMpaBiICHHOCTH, YMEHHUS pYKOBOJCTBOBATbCSI HMH B



MI03HABATEIbHOM, KOMMYHUKATHBHON M COIIMATIBHON MPaKTHUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOHH;

7) IEHHOCTH HAYYHOI'0 IO3HAHMA:

C(OPMHUPOBAHHOCTH  MHMPOBO33PEHHS, COOTBETCTBYIOILEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILECTBEHHOM MPaKTHKH;

IOHUMaHMs CHeUM(UKH XUMHM Kak HayKH, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
PaLMOHATILHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUH IIEJIOCTHOTO NPEACTABICHUsI 00 OKpYyKaroIeM
MHUpPE KAaK O €IMHCTBE IIPUPOABI M 4YEJIOBEKA, B IO3HAHWU IPHUPOIHBIX 3aKOHOMEPHOCTEH U
peleHn: mpoodIeM COXpaHeHHs IPUPOTHOTO PABHOBECHS;

yOexXIEHHOCTH B 0CO0OM 3HAUYMMOCTH XHUMHUM JUIsl COBPEMEHHOW LMBMWIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXXHOH POJIM B CO3JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJBTYpPBl, PEIIEHUH I100aIbHBIX IPOOJIEM YCTOHUMBOrO pa3BUTHs YEIOBEUECTBA — ChIPEBOM,
HHEPreTUYECKOM, TMHUIIEBOH U HKOJOTHYECKOW Oe30macHOCTH, B PAa3BUTHHU MEIHMIIMHBL,
00eCreyeHn! YCIIOBUM YCIIEIIHOr0 TPYy/la U SKOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOro YiIeHa
00I11eCTBa;

€CTECTBCHHO-HAYYHON TI'PAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTH METOJNOB II03HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIOJIb30BaTh MOJy4yaeMble 3HAHMS JUIS
aHamu3a U OOBSACHEHMs SIBIICHUM OKpYXKAalOIIEro MUpa M HPOMCXOJAIIMX B HEM H3MEHEHMH,
yYMEHHUS ieJaTh 000CHOBAHHBIE 3aKIIOUEHHSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMXCSI TAHHBIX
C LIEJIBIO NTOJIYYEHHUSI JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA ISl pELICHUs IpoOieM
B PEAJIbHBIX )KMU3HEHHBIX CUTYALHAX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CIIOCOOHOCTH K HEMNPEpbIBHOMY OOpa30BaHMIO M CaMOOOpa30BaHMIO, K
AKTUBHOMY TIIOJIy4EHMIO HOBBIX 3HAaHUMM 1O XUMHM B COOTBETCTBHUM C JKU3HEHHBIMU
MOTPEOHOCTAMU;

UHTEpeca K OCOOEHHOCTSAM Tpylda B pPa3iIUyHBIX cdepax mpodeccHoHaTbHON
JESATEIIBHOCTH.

METANPEAMETHBIE PE3YJIBTATHI

MertanpeameTHble pe3ysbTaThl OCBOEHHUS YUeOHOro mpeamera «XUMHs» Ha YpPOBHE
cpenHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble JUIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXAUCIUILTHHAPHBIC
(MeXnpeaMeTHbIE) OOIIeHAYYHbIE TOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieln(UKy METO/I0B TIO3HAHUS, CIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIEeCTBO,
SHEprus, sIBICHUE, MPOLEeCC, CUCTEMA, Hay4HbI (akT, NPUHLUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIIeIOBaHNe, HAaOII0IeHUE, U3MEPEHUE, IKCIIEPUMEHT U JIpyTHe);

YHHMBEpCaJbHble  y4yeOHble  JIEHCTBUS (mo3HaBaTeNbHbIE, KOMMYHHMKaTHUBHBIE,
peryisaTHBHbBIE), obecneunBarone (opMUpOBaHHE (YHKIMOHAIBHOM TI'pPaMOTHOCTH U
COLIMAJIbHOM KOMITETEHIIMH 00YyJaroIIuXCs;

CHOCOOHOCTh ~ OOYYalOLIMXCS  HCIOJIb30BaTh ~ OCBOEHHBIE  MEXAMCLUUIUIMHApPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHUBEpCaJbHble YyueOHBbIE JEWCTBUS B I103HABATEIbHOW U
COLIMAJIbHON ITPaKTHUKE.

MertanpeameTHble pe3ysbTaThl OTPa)kalOT OBJIAJCHHE YHUBEPCAIbHBIMU y4e€OHBIMU
MI03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JICHCTBUSAMMU.

Osgi1aieHHe YHUBEPCAJbHBIMU Y4eOHbIMHU NMO3HABATEIbHBIMM A€l CTBUSIMU:

1) 6a3oBble JIOrHYecKHe AeCTBUSA:

CaMOCTOSITENIbHO (OPMYJIMpPOBaTh M aKTyaJIM3UpOBaTh MpoOJIeMy, BCECTOPOHHE €&
paccMaTpuBaTth;

OTpeAeNATh LEIH JeATeIbHOCTH, 3ajaBas HapaMeTpbl U KPUTEPUU HX JOCTUKEHHUS,
COOTHOCHTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENSMU;



MCIIOJIb30BaTh NPU OCBOEHUM 3HAHMNA NPHUEMBI JIOTUYECKOTO MBIIUIEHUS — BBIIEIATH
XapaKkTepHble INPHU3HAKK TIOHATHMM W YCTaHABIMBATh WX B3aMMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIIUE MMOHITHUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALIUHU BELECTB U XUMUUECKUX PEAKIIUI;

YCTaHABJIMBATh NPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y N3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXJIEHUS (MHAYKTHBHbBIE, JIEIyKTHBHbIE, II0 aHAJOIHH),
BBISBIISITH 3aKOHOMEPHOCTH U NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSX, (POPMYIHPOBATH
BBIBOJIbI U 3aKJIFOYCHNS;

IPUMEHSTH B IIPOLIECCE MMO3HAHUS, UCIOJIb3YEMbIE B XUMHHM CUMBOJMYECKHE (3HAKOBBIC)
MO/JIeJH, TPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHUYeckass (GopMyna, ypaBHEHHE XHMHYECKOM peakuud — TpU pPEleHHH Y4eOHBIX
[IO3HABATEJIBHBIX U NPAKTUYECKUX 3a7ad, IPUMEHATh HA3BaHHBIC MOJCIBHBIC NPEACTABICHUS
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3yYaEMBbIX BEIIECTB U XMMHUECKUX PEaKLIUM.

2) 0a30BbIe HCCJIeN0BATEIbCKHE TeHCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TIO3HAHMSI BELLIECTB U XUMUYECKUX PEAKIIUIA;

dopMynupoBaTh LEIM M 3aJauyd  MCCJIEJOBAaHUSA, MCIIOJIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENIFHO C(hOPMYITUPOBAHHBIE BOIPOCHI B Ka4eCTBE MHCTPYMEHTA IO3HAHUS M OCHOBBI
U1 (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIILHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M IPOBEJACHUS YUYEHUYECKHX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOMIOAATh 32 XOJOM IIpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMymupoBaTh O00OOMIEHHS ¥ BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YyJIbTATOB MCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTUET O MPOAETAaHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
NPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METO/OB pEIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO PA3JIMYHBIX METOJ0B [TO3HAHUS.

3) padora ¢ unopmaumeii:

OPUEHTHPOBAThCSI B pa3IMYHBIX HCTOYHUKAX HHPOpMALUU (HAYYHO-TIOMYJIsIpHAs
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TocoOus, pecypcel MHTepHeTa),
aHaTM3UpPOBaTh HMH(OPMAIMIO pPA3IUYHBIX BUAOB U (OpM MpencTaBIeHHs, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENIPOTUBOPEUUBOCTD;

(dopMynHupoBaTh 3ampoOChl M TNPUMEHATh pa3IMYHbIE METOJbl NPH IOHCKE U OTOOpe
uH(popMalu, HEOOXOAUMOM /1J1s BBINOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTUMANbHYIO (GOpMY IpeAcTaBiIeHUs HHPOpMaLUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBIA $I3bIK B KayeCTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOH
uH(popMalMel: NPUMEHSATh MEXIpeIMeTHble ((pu3nyeckue M MaTeMaTHYecKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OsiaeHHe YHHBEPCAJIbLHBIMH KOMMYHHKATHBHBIMH A€l CTBHAIMM:

3aJjaBaTh BOMPOCHI MO CYIIECTBY OOCYKIaeMON TEMbI B XOJIe AMANIOra W/WIH TUCKYCCHH,
BBICKA3bIBaTh HJI€H, (OPMYIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO  BBIIIOJHEHUS
MPEI0KEHHOM 3a/1a4u;

BBICTYIIaTh C IPE3EHTALMEN Pe3yIbTaTOB MO3HABATEIBHOW NEATEIBHOCTH, IMOJYUYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM TIPU  BBIIOJHEHUH XMMHYECKOTO
HKCIEPUMEHTA, MPAKTUYECKOM paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peannzanuyu y4eOHOTO MpoeKTa M (OPMYyJIHPOBAaTh BBIBOJBI MO pe3ysibTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUN TyTEM COTIIACOBAHMSI MTO3UIMIA B X0/1€ 00CYXKIEHUS 1 0OMEHa MHEHHSIMU.

Osi1aieHHe YHHBEPCAJIbLHBIMHU PEryJsiTHBHBIMH AeCTBUAMM:



CaMOCTOSITENILHO TJIAHUPOBATh U OCYIIECTBISITH CBOIO TMO3HABATENBHYIO JEATEIHHOCTb,
ompenenss e€ eI W 33aJaud, KOHTPOJIHUPOBATh M MO MEpe HEOOXOAMMOCTH KOPPEKTHPOBATH
npeyiaraeMblii aITOPUTM JCUCTBUN TIPH BBINIOJHEHUH YYE€OHBIX M HCCIIEIOBATEILCKUX 3aj1ad,
BBIOMpAaTh Hanbosiee A3(HEKTUBHBIN CIIOCOO UX PEIICHUS C y4E€TOM MOJYYCHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUUYECKUX PEAKIIUSIX;

OCYILIECTBIISAITh CAMOKOHTPOJIb CBOCW JICATEIBHOCTH Ha OCHOBE CaMOaHAIM3a |
CaMOOLICHKHU.

INPEJIMETHBIE PE3YJIBTATbBI
10 KJIACC

[TpenMeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHudecKasi XUMUs» OTPaXaroT:

Cc(OPMHPOBAHHOCTb IPEJACTABIEHUI O XMMHUYECKOH COCTaBIAIOIIEH eCTeCTBEHHO-
HAY4YHOH KapTHHBI MHpa, POJIM XUMHUH B TO3HAHWM SIBICHUH HpPUPOABI, B (OPMHPOBAHUHU
MBILIUIEHUSI U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TIPaMOTHOCTH, HEOOXOJUMOM [UIs
pelIeHNs MpPaKTUYECKUX 3aJad M D3KOJOTMYECKM OOOCHOBAaHHOIO OTHOLIEHHMSI K CBOEMY
3JI0POBBIO U IIPUPOAHOM Cpee;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKIKYACT: OCHOBOIOJATrAOIINE
HOHATHUS (XUMHUYECKUHN JIEMEHT, aTOM, JIEKTPOHHAs: 000JI0UKa aToMa, MOJIEKYJa, BaJICHTHOCTb,
AJIEKTPOOTPULIATEIbHOCTh, XHMHUYECKasi CBfA3b, CTPYKTypHas ¢Qopmyna (pa3BEépHyTas U
COKpalll€HHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIA 00BEM, YIJIEpOIHBIH  CKEJeT,
(GyHKIMOHAJIbHAS TpyMNa, pajguKanl, HU30MEpus, U30MEpbl, TOMOJIOTMYECKUN psA, TOMOJIOTH,
YIJIEBOAOPOABI, KUCIOPOA U a30TCOJEpIKAIME COSIUHEHUS, MOHOMEp, HOJIUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS); TEOPUU U 3aKOHBI (TEOPUSI CTPOCHUS OPraHU4YECKUX
BemecTB A. M. bytiepoBa, 3akOH COXpaHEHHMs Macchl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUE B OCHOBE MOHHUMAaHUS
OPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (PaKTOJOTMUECKUE CBEIEHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU U 0€30I1aCHOM MCIOJIb30BaHUH BaXKHEUIIINX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTHUYECKOM IEATENBHOCTH YEIOBEKa,

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHH, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OIIMCAHUH COCTABA, CTPOEHUS U
MPEBPAILLCHUI OPTaHUYECKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHMH MCIIOJIb30BaTh XUMHUECKYIO CHUMBOJIMKY JUJISl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYJl OPraHUYECKUX BEILLECTB
Y YPaBHEHUI XMMHUYECKHX pEaKLUi, U3rOTaBIMBAaTh MOJAEIN MOJIEKYJ OPraHMYECKHUX BELIECTB
JUISL WJUTFOCTPALIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOI'O CTPOECHHMS;

c(OpPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKHX
BEUIECTB IO HX COCTaBy WU CTPOEHUIO K OINpeAeNEéHHOMY KJacCy/Tpynine COeIuHEeHUN
(YriaeBoJopobl, KHCIOPOJ M a30TCOJAEpXKAllde COCIUHEHHs, BBICOKOMOJIEKYISIPHBIE
COEMHEHUS), JaBaThb UM Ha3BaHuA Mo cuctemaTuueckoi HoMeHkiatype (IUPAC), a Ttakxe
IOPUBOANUTH TPUBHAJbHbIE HA3BAHUS OTICIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMMUJIEH,
aleTUJIEH, STWICHIVIUKOJb, TJMUEPUH, (QeHoJ, (opMaibAeTui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHasi KUCIIOTa, OJIEMHOBAsl KUCIIOTA, CTEApUHOBAs KUCIOTA, III0OK03a, (PpyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAETATh BHUJIbl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS TMPHUMEHSATh MOJOXKEHHUS TEOPUH CTPOCHUS OPraHWYECKHUX
BeuiecTB A. M. byriepoBa st 00bsiCHEHUSI 3aBUCMMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHMI XapaKkTepu3oBaTb COCTaB, CTPOEHHE, (QHU3NYECKHE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX NIPEICTAaBUTENIEH Pa3IMUHbIX KJIACCOB OPraHMYECKHUX BEIIECTB
(MeTan, 2TaH, STWIEH, NPOMWWIEH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OeHzou,



METaHOJI, STaHOJI, STUJICHTIUKOIb, TTUIEPUH, (EHOI, aleTalbJeTH1, MypaBbUHas U YKCyCHas
KHUCTIOTBI, TJIOKO3a, Kpaxmall, IeIUI003a, aMHUHOYKCYCHAas KHCIOTa), WLTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEKJIY HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pPEaKLUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh HCTOYHHKH YIJIEBOJOPOJHOTO CHIPhS
(HedTh, MPUPOMHBIA Ta3, yroyib), CIOCOOBI WX MEPepadOTKH M MPAKTUYECKOE NPUMEHEHUE
IPOJYKTOB EPepadOTKHU;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XUMHUYECKUM ypPaBHEHUSIM
(Macchpl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WM MPOAYKTAa PEAKIHUM I10 HU3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKIUN);

c(hOpPMUPOBAHHOCTh YMEHHI BIaJIETh CHCTEMOM 3HaHUN 00 OCHOBHBIX METOAAaX HAYYHOTO
MO3HAHUSI, MCHOJb3YyEMbIX B XWMHHM INPU H3YYCHUH BEUIECTB M XHUMHUYECKUX SBJICHUHN
(HabmoeHne, W3MEpeHHe, JKCIEPUMEHT, MOJACIHPOBAHUE), HCIOIb30BATh CHCTEMHBIC
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEILICHUNA B KOHKPETHBIX KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJb30BAHUS XUMUYECKOW MOCYN0i U
71a00paTOpPHBIM 000PYZAOBAHHEM, A TAK)KE MPaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMU MO BBIOTHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATH XUMHUYECKUN SKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BEIIECTB MPH HAarpEeBaHUU, MOMyYEHUE ITHICHA U HU3YYCHHE €ro
CBOMCTB, KAaueCTBEHHbIE pEAKIMM OpPraHUYECKUX BEIIECTB, JEHaTypauus OeIKOB Npu
HarpeBaHuM, IIBETHbIC PEAKIMU OETKOB) B COOTBETCTBUU C MpPaBUIAMH TEXHUKH 0€30MaCHOCTH
npu oOpalleHNH C BEIIECTBAMU M JIAOOPAaTOPHBIM O0OpYIOBaHHUEM, NPEICTABIATh PE3yJIbTaThl
XUMHYECKOTO J3KCIepuMeHTa B (opMe 3amucH YpaBHEHUH COOTBETCTBYIOLIUX pEAKIUN U
(GopMyIMpOBATH BBIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH aHAIM3MPOBATH XUMHMUYECKYIO HH()OPMALHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nHdopmanyu, UHTEpHET U 1pyrux);

c(OPMHPOBAHHOCTh YMEHMH COOMIOJAaTh MpaBWiia SKOJIOTMYECKH Ie1ecO00pa3HOro
MOBENEHUA B OBITY M TPYNOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpYXKarollled NPUPOJHOM Cpenbl, OCO3HABaTh ONACHOCTh BO3ACHCTBHS HA JKHUBBIE OPraHU3MBbI
OnpeAeNEéHHBIX OpraHMYeCKUX BELIECTB, MOHMMAas cMbici mnokaszarens [IJIK, moscHaTe Ha
OpUMepax CrocoObl YMEHBIIEHUS U MPEIOTBPAIIEHUS UX BPEIHOTO BO3JCHCTBUS HAa OpPraHU3M
YeJI0BEeKa;

JUIs O0YYarolUXCs ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHE NPUMEHSATh
3HaHMsI 00 OCHOBHBIX JOCTYIHBIX METO/1aX MO3HAHUS BELIECTB U XUMUYECKUX SBJICHUIA;

JUIs CcHenbIX M caaloBUIANIMX OOy4arolMXCs: YMEHHE MCIIONb30BaTh penbedHo-
TOYEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.



TEMATHYECKOE INTAHUPOBAHUE
10 KJIACC

KoanuecTBo 4acoB DJIeKTPOHHbIE Peanmuzanus
HanmeHnoBaHue pa3ae/ioB U TeM (uudposbie) BOCIIMTATE]b
Ne ni/m KoHTpobHbI IIpakTHyecku
NPOrpamMMbl Bcero 06 poa ¢ p p ec o0pa3oBaTe/jibHbIE  HOI'O
PaboTel ¢ paboTel pecypchl KOMIIOHEHTAa
Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYEeCKOH XUMUM
DCTETHIECKOTr0
BOCITUTaHHS,
CIOCOOCTBYIOIIETO
(hopMupOBaHUIO
3CTETUYECKON
I o T KyJIbTYpPbl Ha OCHOBE
€IMET OpraHn4ecKko xumun. Teopust e
Pet p P bubnuoreka [JOK ~ PoccmHckux
1.1 CTPOCHHUS OPTAHMYCCKUX COSAMHEHUN A. 3 POIL Tpa/IHIHOHHBIX
M E JOYXOBHBIX
. byrneposa .
IECHHOCTEH,
npuoOIIeHue K
JydmuM  oOpasnam
OTCUYCCTBCHHOI'O n
MHUPOBOI'0 UCKYCCTBA.
8 ceHTAbpA AeHb
rPaMoOTHOCTHU
Htoro o pasneny 3
Pa3nea 2. YrieBogopoasbl
21 5 bubmuoreka [IOK Ipaxcpancikoro
. [IpenenbHbIe YyTIeBOOOPOAbI — AJTKAHBI POII BOCIIHTAHHS,
B 6 OK CHOCOGCTBy}OHleFO
nonnoTexa
29 HenpenenbHble yrneBogOpOIbl: aJKEHbI, 6 1 PO I hopmupoBaHHIO
' AJTKaTUCHBI, aJIKHHBI poccHHCKon
rpaXXxJaHCKOU
bubnuotexa [JOK MACHTHIHOCTH,
2.3 ApomMaTHYECKHE YTIAEBOAOPOIBI 2 PO NPUHATEKHOCTH K
OOIIHOCTH TpaskaaH
IIpupoaHbIE HCTOYHUKH YTIEBOIOPOAOB U bubmuoteka [IOK Pocentickoit
2.4 3 1 ®enepanuu, K
uX nepepaboTka PoOII

Hapoxy Poccun xak




Hroro no pasaceiny

13

HUCTOYHUKY BIIACTH B
Poccutickom
roCyJIapcTBe U
CyOBeKTy
TBICSYCIIETHEH
poccuiickoi
rOCyJIapCTBEHHOCTH
, YBOKCHHS K
mpaBam, cBOOOIaM
¥ 00513aHHOCTSIM
rpakxJaHuHa
Poccuu, npasoBoii u
TMOJIUTHYECKOM
KYJIBTYPBIL.

8 (eBpans neHp
HayKH1

Pazpmea 3.

Kuciopojacoaep:xaiiye opranndeckne coes

HMHEHUSA

3.1

3.2

Cnuptel. ®enon

Anbpaeruabl. KapOOHOBBIE KUCIIOTHI.

CrnoxHble 3¢upbl

3

bubnmorexa LIOK
POII
bubmmoteka IIOK
POII

3.3

VYrneBons!

Uroro no pazgeny

13

bu6nmorexa LIOK
POII

DKOJIOTHYECKOTO
BOCITHTaHUS,
CIIOCOOCTBYIOIIETO
(hopmHpOBaHHIO
3KOJIOTHUYECKOH
KyIBTYpEI,
OTBETCTBEHHOTO,
OepeKHOTO
OTHOIIEHUS K
pupoze,
OKpy>Karolieil cpene
Ha OCHOBE
poccuiickux
TPaANIIMOHHBIX
JAYXOBHBIX
IEHHOCTEH,
HaBbIKOB OXpPaHBI,
3aIINTEI,
BOCCTaHOBJICHHS
TIPUPOJIBI,




OKpYy>Karolei
cpens

22 anpens JleHb
3emnu

Pa3znea 4. A3oTconeprkaiye opranHuyecKkue coeIuHeHust

4.1 AmuHbl. AMUHOKHCIIOTHI. benku 3 bubmorexa LOK
POII
Hroro mo pazueny 3
Pa3znea S. BbicokoMoJieKyJJIsIpHbIE COeINHEHN S
5.1 [Tnactmaccel. Kayuyku. Boigokna 2 bubmmorexa [OK
POII
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34

IlenHocTn HayuHOrO
TIO3HAHUS,

OpPHEHTUPOBAHHOTO

Ha BOCIIUTaHUE
CTpPEMIICHUSI K
MO3HAHUIO Cce0I |
JIPYyTHX JozeH,
TIPUPOIBI u
ob1ecTBa, K

TIOJIyYE€HUIO 3HaHUM,
Ka4eCTBEHHOTO

obOpa3zoBaHus c
Y4ETOM JINYHOCTHBIX
HHTEPECOB u
0O0IIIECTBEHHBIX
MOTPeOHOCTEH.

1 mas [Ipa3nauk
BECHBI U TpyZia




INOYPOYHOE IIJNTAHUPOBAHHUE

10 KJIACC
KosaunuyecTBO 4acoB Jara Jara DJIeKTPOHHbIE
Ne Tema ypoka Koutpo Ilpaktu IU1aH dakr uugposbIie
n/n Bcero JbHbIE YyecKne odpasoBaTe/IbHBIE
padorel padoThI pecypcnl
[Ipeamer opranndeckoit xumuu, € bubmuorexa [JOK
1 1 7.09 _
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://m.edso00.ru/00ae1278
Teopus ctpoeHHst OpraHM4ECKUX
N N bubmuorexa [JOK
2 coequHenuiit A. M. bytieposa, eé 1 14.09 https://m.edso0.ru/00ae14b2
OCHOBHBIE 10JIOKEHHUS
[IpencraBnenue o knaccuukanuu
3 opraHuveckux Bemiects. HomeHkatypa 1 21.09 bu6mmoreka [IOK
(cucremaTuveckasi) U TPUBUAIHHBIC ' https://m.edsoo.ru/00ae14b2
HAa3BaHMsI OPraHUYECKHX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 28.09 bubnuorexa [JOK
TOMOJIOTHUYECKHUU P ' https://m.edsoo.ru/00ae15e8
5 MeraH u 3TaH — npocTenIne 1 510 bubnnoreka [JOK
MPECTaBUTENN ATKAHOB ) https://m.edsoo.ru/00ael5e8
. bu6mmoreka [IOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1 12.10 https://m.eds0o.ru/00ae1278
7 OTUiEH U NPONWIEH — NpOCTeine 1 19.10 bubnuoreka [IOK
MPEICTaBUTENN ATKEHOB ' https://m.edsoo.ru/00ae14b2
[Tpaktrueckas padota Ne 1. «I[lonyuenue bubnmnoreka [JOK
8 . 1 1 26.10 _
OTUJIEHA U U3YYEHUE €0 CBONCTBY https://m.edso0o.ru/00ae14b2
. AJ'IKa,ZIgIeHI)I. ByTiJgHelfII-lﬁ u . 011 BuGmiorexa LIOK
METIDIDYTATHEH=2, 9. | OIyHetne ' https://m.edsoo.ru/00ae15e8
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI
: bu6 OK
10 AJIKUHBI: COCTaB U OCOOEHHOCTHU CTPOECHHS, 1 16.11 aroTexa L1

TOMOJIOTHYECKHUI pAan. AI.[CTI/IJ'ICH —

https://m.edsoo.ru/00ael15e8
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MPOCTEUILINN TPEACTABUTEIIb AIIKUHOB

11 Brruuciienus o ypaBHEHHIO XUMUYECKON 2311 bubnmoreka [JOK
peakuuu ' https://m.edso0.ru/00ae1278

12 ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTH 30.11 bubnmoreka [JOK
apeHoB ' https://m.edsoo.ru/00ae14b22
['enernueckas cBsI3b yrieBOIOPOJIOB, bu6mmoreka [IOK

13 7.12 _
MPUHAICKAIINX K PA3JIMYHBIM KJIaccam https://m.edsoo.ru/00ael4b?2

y Hpnpo;[HHve MCTOYHUKHU YIJIEBOJOPO/IOB: 1410 Bu6muorexa LIOK
HPHPOHBIM 183 1 HOTYTHBE HeQTAHbIC ' https://m.edsoo.ru/00ae15e8
rasbl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu

5 Hpnpo;[HHve UCTOYHUKU YTII€BOJIOPOIOB: )1 19 Bu6muorexa LIOK
HPHPOHBIM 183 1 HOTYTHBE HeQTAHbIC ' https://m.edsoo.ru/00ae15e8
rasbl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu

16 KonTponbHas pabota no pazaeny 28.12 bubnnoreka [JOK
«YTII€BOIOPOABD) ’ https://m.edsoo.ru/00ael278

17 [IpenenbHbIE OTHOATOMHBIE CIIUPTHI: 11.01 bubnuoreka [IOK
METaHOJ U dTaHoI. BomopoaHas cBs3b ' https://m.eds00.ru/00ae14b2

18 MHOroaroMHble CIUPTHIL: ITHICHTIUKOIb U 18.01 bubnuoreka [IOK
TJIMLEPUH ’ https://m.edsoo.ru/00ael4b?2
@deHoI: CTPOCHNUE MOJIEKYIIbI, PU3NYECKUE bubnnoreka [JOK

19 . 25.01
U XMMUYECKHE CBOMCTBA, IPUMEHEHHE https://m.edsoo.ru/00ae15e8

20 Anbnerupl: popmanbaerua u 102 bubnnoreka [JOK
aneranbJeruy. AueToH ' https://m.edso0o.ru/00ae15e28
OnHOOCHOBHBIE IIPE/ieNbHbIE KAPOOHOBBIE bubnnoreka [JOK

21 8.02
KHUCJIOTBI: MypaBbUHAS U YKCYCHAsI https://m.edso00.ru/00ae1278
IIpakTuyeckas padora Ne 2. «CBoicTBa bubnnorexa [JOK

22 . 15.02 _
pacTBOpa YKCYCHOM KUCIOTBI» https://m.edsoo.ru/00ae14b2
CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK Bu6muorexa LIOK

23 MPEJCTaBUTENIN BBICIIMX KapOOHOBBIX 22.02

KHCJIOT

https://m.edso0.ru/00ael4b2
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Mp11a KaK COJIM BBICIIMX Kap6OHOBBIX

bubmuoreka [JOK

24 KHCJIOT, UX MOIOIIee JIeHiCTBIE 1 29.02 https://m.edsoo.ru/00ael15e8
CrnoxHble 3(UpPHI KaK MPOU3BOIHBIE bub6nnorexa IIOK
25 KapOOHOBBIX KHCIIOT. [ MAPOIN3 CIOKHBIX 1 7.03 2https://m.edsoo.ru/00ael15e2
3¢upoB 8
2 XKupsr: runponus, npuMeHeHue, 1 14.03 bubnnorexa LIOK
OuoJsiornueckasi pojb )KUPOB ' https://m.edso00.ru/00ae1278
. ISS’FJIeBouI[H: COCTaB, KJIaCCI/I(bI./IKaI_II/ISI. . o103 Bumorexa LIOK
@KHEUIINe MPeACTaBUTENH: TII0K03a, . https://m.eds0o.ru/00ae14b2
¢bpykTO3a, caxapos3a
o8 Kpaxman u nemunroiio3a Kak IpupoHble 1 4.04 bubnuorexa [IOK
MOJIUMEPbI ' https://m.edso0o.ru/00ae14b2
% KI(<)HTpOJ'ILHa}I paboTa 1o pazueny . o Bumorexa LIOK
«Kucnopoaconepsxaiiyue opraHu4ecKue https://m.edsoo.ru/00ae15e18
COETUHEHUS»
bubmuoreka [JOK
30 AMWHBI: METUJIAMUH U aHUJTUH 1 18.04 https://m.edsoo.ru/00ael5e11
o AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE . 25 0 Bu6muorexa LIOK
OPTAHIHCCKHIE COCHMHCHIT, HX ' https://m.eds00.ru/00ae1278
Ouosiornyeckoe 3HaueHue. Ilentuap
39 benku xak npupoHbIe 1 505 bubnnorexa [IOK
BBICOKOMOJIEKYJISIPHBIE COETMHEHHUS ' https://m.edsoo.ru/00ae14b2
OCHOBHbBIE OHATHS XUMHU
33 BBICOKOMOJIEKYIISIPHBIX COCTMHEHUI 1 16.05 bubnnorexa [IOK
IIpomexyrounas arrecranus. ' https://m.edso0o.ru/00ae14b2
KonTponbHas pabota
9y OCHOBHBIE METOJIBI CHHTE3a } . 2208 Bummorexa [IOK
BBICOKOMOJIEKYIISIPHBIX COETMHEHUH. . https://m.eds0o.ru/00ae15e9
[TmacTmacchl, KaydykH, BOJIOKHA
OBUIEE KOJIMYECTBO YACOB I1O 34

[TPO'PAMME
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OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI 1JI51 YHEHUKA
Xumus. 10 knace/Ky3nernoa H.E. M., Benrana-I'pad

METOJIUYECKHUE MATEPHUAJIBI 1151 YUUTEJISA
A.M.Paneuxuii. Jlunaktuaeckuit matepuan o xumuu. 10-11 knaccel. U3gatensctBo: [Ipocsenienue, 2014
N.I". Xomuenko. COOpHUK 33124 U yIPAKHEHUIA 0 XUMUU 711 cpenHe mkoisl. M.: OO0 "U3natensctBo HoBas Bonna', 2004

METOANYECKUE MATEPUAJIBI 1JIsd YUUTEJA
https://rosuchebnik.ru/ - "TIpoceemienne" Koproparms Poccuiickuii yueOHUK

OUPPOBBIE OBPA3OBATEJ/IBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

http://www.edu.ru — denepanbHbie 00pa3oBaTeIbHbIE PECYPCHI st 00IIero 0opa3oBaHus/

2. https://educont.ru/ - Karanor uudppoBoro o0pa3oBareIbHOr0 KOHTCHTA.

3. http://school-collection.edu.ru/ - Equnas kosuiekius udpoBbix 00pa3oBaTeIbHBIX PECYPCOB.
Xumus:

1. http://www.hemi.nsu.ru/ - OcHoBBI XUMHH. DICKTPOHHBIH YUCOHUK.

2. http://hemi.wallst.ru/— OGpa3oBarenbHbIN CAUT 115 MIKOJHHUKOB 110 XUMHUH

3. https://turlom.olimpiada.ru/news/436 - Typuup M.B. JlomoHocoBa

4. https://vos.olimpiada.ru/ - Bcepoccuiickas omuMITnaa mKoJIbHAKOB.

5. https://chem11-vpr.sdamgia.ru/ - Peury BITP.

MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOIIECCA

YYEBHOE OBOPYJIOBAHHUE

HaGop npeameros nabopaTOpHO# MOCyAbI (TPOOUPKU, XUMUUYECKHE CTaKaHbl, KOJIOBI U T.11.)

HarpesatenbHble npuOOps! (CIUPTOBKHU)

XUMHUUECKHUE armapaTsl AJs MOTy4eHus BeuecTs (anmapar Kummna u ap.)

BcnoMoraTensHbIe CpeicTBa IS POBECHHS SKCIIEPUMEHTa (IITaTHUBEI, ACPKATENN U 1Ip. );

Pacxoanbie MaTepuaiisl (MHIUKATOPHAS U JIP.);

Habops! peakTHBOB

Beckl yueOHbIE ¢ pasHOBECAMU

OBOPYJIOBAHME JIJISI TIPOBEJEHUSA JJABOPATOPHBIX, TIPAKTUYECKUX PABOT, IEMOHCTPALIUM

1. HaGopsl peakTHBOB 1 00OPY0BAaHUS JIJIs BHIIOJIHEHUS IPAKTHYECKUX padoT



