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[Tpunoxenue xk OOIT COO MBOYCOII
c. TumupsizeBo B coorBercTBUU ¢ PI'OC -21 u OOII

MNOACHUTEJIBHASA 3AIIMCKA

[TporpammMa 1o XuMHM Ha YPOBHE CPEJHETO 00IIEero oOpa3oBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3aKoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yjbTaTaM OCBOEHHUS (efepalibHOW 00pa3oBaTENbHOM MpOrpaMMbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpencraBieHHbIX B DenepaibHOM TOCYIapCTBEHHOM
obpazoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHust yueOHOTO IpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranm3anusx Poccuiickoir ®dexepanuu, peagu3yOMUX
OCHOBHBIE 00pa3oBaTebHbIC MPOrPaMMbl, M OCHOBHBIX MOJIOKeHUI «CTpareruu pa3BUTUSA
BocnuTaHus B Poccuiickoii @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButensctBa PD o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJIOB K pa3padOTKe MpOrpaMMbl 1O XHUMHH, K ONpPEICICHUI0 o00Iei
CTpaTeruy 0Oy4eHUs, BOCIIMTAHUS U PA3BUTUS OO0yYaroIUXcs CpeACcTBaMU y4eOHOro Impeamera
«Xumus» g 10-11 xmaccoB Ha 6a30BOM YPOBHE COCTABWJIM KOHIIENITYaJIbHbIE MOJOXKECHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH IIeNel, COJep>KaHus, pe3yibTaToB OOy4YeHUS U
TpeOOBaHUI K YPOBHIO MOJATOTOBKH BBIITYCKHUKOB.

Xummuueckoe o0Opa3oBaHHE, I[OJy4yaeMO€ BBIIYCKHUKaMH  001eo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpILIAIOIIMM 3TalloM peali3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM ypOBHE KJIFOUEBBIX
LIEHHOCTEH, NPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTU ILIEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MHUPOBO33PEHMS U OOLICH KYyJIbTYpbl
YeJIoBEKa, a TaKKe DKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHol cpene. Peanusyercst xumuyeckoe oopazoBaHue 00yJarOLIUXCs HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBaMH y4eOHOro IpeaMera «XuUMUs», COJEp)KaHue U MOCTPOEHUE
KOTOPOI'O ONpEZeNeHbl B IMporpaMMme IO XHMHUH € Y4YETOM CHEHU(PHUKM HAyKd XUMHH, €€
3HAu€HUs B MO3HAHUU MPUPOBI U B MaTEpUaIbHON KU3HU OOILECTBA, a TAKXKe ¢ y4ETOM OOIIMX
Hesiell ¥ IPUHIMIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CPEIHEro 0O0Iero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS Kak 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyl0 poJib B COBPEMEHHOU
LUBUJIM3ALMHM, B CO3/IaHUM HOBOM 0a3bl MarepHalibHOM KyJbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHUE PAllMOHAILHOIO HAYYHOT'O MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBIECHUS
00 OKpy:KarolleM MUpPE KaK O €IMHCTBE MPUPOIbI U YeJIOBEKa, KOTOpoe (OpMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYIKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHHUSI.

TecHO B3auMOJEHCTBYST € JPYTMMH €CTECTBEHHBIMM HayKaMM, XHMHs cCTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJbTYpbl, HEOOXOIUMBIM YCJIOBHEM YCIELIHOTO Tpyaa U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMHUsl KaK HayKa cO3MJaTelbHasl, Kak Hayka
BBICOKMX TE€XHOJIOTUI HallpaBJIeHa Ha PELIEHUE MI00ANbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHUS
4eJ0BEYECTBA — CHIPbEBOM, HSHEPreTHYecKol, MHUIIEBOM, SKOJIOIMYecKodM Oe30MacHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBHM ¢ OOmMMMH LENSIMH W NPUHLIUIAMU CpPEeIHEro oOmero oOpa3oBaHUS
conepskanue npeamera « Xumus» (10—11 kmaccsl, 0a30BbIi ypOBEHb N3YUYEHHS) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYyYalOIIMXCs, HEOOXOAMMYIO UM JUIs
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMa,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsirolmiuMu  pefMeTa «XuUMUs» SBISAIOTCS 0a3oBble Kypcbl — «OpraHnuueckas
XUMH» U «O0IIas 1 HeOpraHUYecKasi XUMUs, OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUs KOTOPBIX
SBIISIIOTCS. OCHOBBI 0a30BOM HAyKU: cHCTEMa 3HAaHUM M0 HEOPraHUYECKOW XUMUH (C BKIIOUEHHUEM
3HaHUHM U3 0o0uIel XUMHM) U OpraHndeckoil xumuu. dopMupoBaHue JTaHHONH CHUCTEMbI 3HAHHM
IpU W3YYEHHH NpeaMeTa 00ecredrBaeT BO3MOXHOCTb PAaCCMOTPEHHUS BCETO MHOTooOpasus



BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUI XUMHH.

CrtpykTypa comepkanus KypcoB — «Opranndeckast xuMus» U «O01as 1 HeopraHuyeckas
XUMUS» chopMHpoBaHa B MpOrpamMMme MO XMMHHM Ha OCHOBE CHCTEMHOTO MOIXO0/Aa K H3yUYEHUIO
y4eOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHWKA Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHUMHU BeEIIeCTBa
paccMaTpUBaIOTCS Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHS OPraHMYECKHUX COCIUHEHHH, a
TaK)kK€ Ha YPOBHE CTEPEOXMMHUYECKHUX M 3JIEKTPOHHBIX IPEACTABICHHN O CTPOCHUU BEILECTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOJIOB IO
CIIOKHBIX OMOJIOTUYECKH AaKTUBHBIX COEAMHEHMH. B Kypce opraHnyeckoil XMMHUH MOJydYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUU.

[Ton HOBBIM yrjioM 3peHusi B Mpeamere «XuUMHUs» 0a30BOTO YpOBHS paccMaTpUBAeTCs
W3YYCHHBII Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHHs TEOPETHYCCKHA MaTepuanl |
dakTosornueckrue CBEACHHs O BEIIECTBAX M XUMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HEeOpraHUYECKass XUMUs» O0yUYaIOIIUMCS MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HaYEHHE TMEePUOJNYECKOr0 3aKOHa C OOIIETEOPEeTHYECKHX W METOJOJIOTUYECKUX IO3UIIUH,
riry0xe TOHSATh HCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 0O0OOIIaromei 1o
OOBSCHSIONIEH U TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUN O BaOXHEMIIMX BELIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKLMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
nornonHsercss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMu  COJEp)KaHHS, HMMEIOIUMU
KyJIbTYPOJOTHYECKH M TPUKIAAHONW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IOHHUMAaHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABAaTEIbHOU U
MPAKTUYECKON JESTeNbHOCTU YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHSA K TMpoIeccy
TBOpYECTBA B O0JIACTH TEOPUU M MPAKTHUECKUX MPHIIOKECHUN XUMHH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHATH € JUIsl TIOMIOJTHCHUS 3HAHUHN, PEeIICHUS
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENI0BATENbCKUX 3adad. B menom coxepxkanue
y4eOHOro mpeaMeTa « XUMUs JaHHOTO YPOBHS U3YyYCHHUs OPUCHTHPOBAHO HA ()OPMUPOBAHUE Y
00y4JaroIUXCsi MUPOBO33PEHUECKON OCHOBBI Ml TOHUMaHUSI PUIOCOPCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTaHWYECKOTO W OPTaHUYECKOT0 MUpPA, O0YCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, T0O3HABAEMOCTb MPUPOJIHBIX SIBJICHUHN MyTEM HKCIIEPUMEHTA
W peIIeHUsS TPOTUBOPEUYHI MEXIYy HOBBIMH (haKTaMH U TEOPETUUYECKUMH MPEANOCHUIKAMU,
OCO3HaHHE POJIM XMMHUU B PEIICHUH DKOJIOTUYECKUX MPoONieM, a Takke MpodieM cOepexeHus
YHEPTEeTUUECKUX PECYPCOB, CHIPHS, CO3/IaHUS HOBBIX TEXHOJIOTHN U MaTEpHAIIOB.

B maHe pemnenust 3amad  BOCIHMTAHUSA, Pa3BUTHUS U COIMAIU3ALMU  O0YYarOIIUXCS
MPUHATBIE MPOTPaMMON IO XMMHH TOJIXOJbI K OMPENENICHUIO COJEPKAHHUS M TOCTPOCHUS
npeaMeTa MpeaycMaTpuBaoT (HOPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JIEHCTBUN, MMEIOIINX
0a30BO€ 3HAUCHHE /ISl PA3JIMYHBIX BUIOB JACATEIBHOCTU: PEUICHUs MPoOIieM, MOUCKa, aHAJIU3a 1
o0paboTku wuHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
MCCJIEI0BATENbCKOM IEATETbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TIO3HAHUU XUMUHU.

B nmpakTuke npenogaBaHusi XMMHH KaK Ha ypOBHE OCHOBHOTO 00IIIero 0Opa3oBaHus, TaK U
Ha ypOBHE cpeAaHero oOmero o0pa3oBaHUs, TMPH  ONPEACICHUH  COJEPKATeIbHON
XapakTePUCTUKU LEeJeHd H3y4YeHHUs MpeaMeTa HalpaBlICHUEM IMEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (QOopMUpPOBAaHWE OCHOB XHUMHUYECKOW HAyKH Kak OOJacTh
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW MEATEeIbHOCTM YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJnbTypel. C METOIMYECKOW TOYKM 3pEHHS TaKOM MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUEHUS ITPEIMETA SIBISIETCS BIIOJIHE ONPaBJAaHHBIM.

CormacHo JaHHOW TOYKE 3PECHHS TJIABHBIMH IESIMU HM3YyUCHHUs TpenMeTa «XUMHs» Ha
6azoBoM ypoBHe (10 —11 kJ1.) ssBASIOTCS:

[] (hopMHUpPOBaHHUE CUCTEMBI XMMHYECKUX 3HAHWHN KaK BOKHEWIIIEH COCTaBIISIONICH



€CTECTBEHHO-HAYYHOU KapTHHBI MHpa, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSITHS,
(dbyHIaMEHTaIbHBIE 3aKOHBI M TEOPHH XHWMHUH, OCBOCHHUE S3bIKa HAyKH, YCBOCHUE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C UCTOPHEH X Pa3BUTHUS U CTAHOBJICHHUS;

N ¢bopMUpOBaHHE U Pa3BUTHE MPEJCTABICHUM O HAayYHbIX METOJaxX MO3HAHU
BEIIECTB M XWMHUYECKUX pEaKIui, HEOOXOAMMBIX i NpUOOpEeTeHUs yMEHU
OpUEHTUPOBAThCS B MHUPE BEIIECTB M XHUMHUYECKHUX SBJICHUH, HMEIOIIUX MECTO B
IIPUPOJE, B IPAKTUYECKON U IIOBCEAHEBHOM )KU3HU;

N pa3BUTHE YMEHUU U CIIOCOOOB JIEATENbHOCTH, CBS3aHHBIX C HAOIIOJEHUEM U
OOBSICHEHHEM XUMHUYECKOTO SKCIEPUMEHTa, COOJIIOJCHHEM NpaBUil O€30MacHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsany ¢ atuMm, comepikarenbHasi XapaKTepUCTUKA [eJIed U 3a/1a4 U3Y4YeHUs IpeaMeTra B
porpaMMe 1o XMMHHM YyTOYHEHa U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMHU IPUOPUTETAMU
B CHCTeMe cpeaHero ooOmiero ooOpaszoBanus. CeromHs B TPENOJaBaHUM XWMHUU B OOJbIICH
CTEMEeHH OTAAETCS NPEANOoYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJepKaHUs OO0yuyeHus,
OPUCHTHPOBAHHOW Ha TMOATOTOBKY BBIIYCKHHKAa 0OIIe00pa30BaTeIbHONM  OpraHU3aIHH,
BJIQ/ICIONIEr0 HE HAOOpPOM 3HAaHUMU, a (YHKUHMOHAIBHOM I'PaMOTHOCTBIO, TO €CTh CHOCO0aMU U
YMEHHUSMHU aKTHBHOTO TOJXYYEHUS 3HAHWHA W NPUMEHEHUS WX B PEAbHOW JKU3HM JUIS PEUICHUS
MPAKTUYECKHX 3a7au.

B cBs3u ¢ 9TUM mpH U3yYEeHUHM TMpeaMera «XUMUsS» JAOMHHHPYIOLIee 3HAaYCHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

amantanus  OOydalomMXCsi K  YCIOBHSIM  JUHAMHYHO  Pa3BHUBAIOLICTOCS — MHpA,
dbopMupoBaHHE UHTEIUIEKTYaJbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K caMO0Opa3oBaHHUIO,
COTPYAHUYECTBY, CaMOCTOSATEIBHOMY TPHHITHIO TPAMOTHBIX pEIICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYalUsAX, CBA3AHHBIX C BEUIECTBAMH U UX IMPUMEHEHUEM;

(dopMupoBaHHEe Yy O0OyYarOIIMXCS KIIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHLIMN),
MMEIOLINX YHUBEPCAIbHOE 3HAUCHUE JIJISl PA3TUYHBIX BUJOB JEATEILHOCTH: PEIICHUs Mpodiem,
MOWCKa, aHamM3a W 00paboTKH WHGPOpPMAIH, HEOOXOAMMBIX JUISI TPHOOPETEHHS OIBITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXKe I OLIEHKH C
MO3HIIAN YKOJIOTHYECKOW O€30MMacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKUX MPOIECCOB
Ha OpraHM3M YeJloBeKa U MPUPOAHYIO Cpeny;

pa3BUTHE MMO3HABATEIHHBIX WHTEPECOB, HHTEIEKTYaIbHBIX U TBOPUYECKHUX CIIOCOOHOCTEH
o0yyaromuxcs: CHOCOOHOCTH CaMOCTOSATENbHO IPHOOpETaTh HOBbIE 3HAHHUS IO XHMUU B
COOTBETCTBUH C KU3HECHHBIMU ITOTPEOHOCTSMH, UCTIONB30BAaTh COBPEMEHHbBIE HH(POPMAIMOHHBIC
TEXHOJIOTHH JJIsl TOMCKa M aHamu3a y4eOHOW U Hay4YHO-TIOMYJISpHOM MH(POPMAIIMY XUMUYECKOTO
COJICPKAHUS;

(dbopMHpOBaHUE U Pa3BUTHE Y 0OYYAIOIIMXCS aCCOIIMATUBHOIO U JIOTMYECKOT'O MBILIUIEHUS,
HaOJIIOIaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUU U MIPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE y OOydJaromuxcs yOeKIEHHOCTH B TyMaHUCTHYECKOW HAlpaBICHHOCTH
XUMUHM, €€ BaXHOW pOIM B  pEIIeHWH THo0aldbHBIX  MPOOJEeM  palloHaIbHOTO
IPUPOIONIONB30BAHUS, TIOMONHEHNUS YHEPIeTHYECKUX PECYpPCOB M COXpPAHEHHs MPHUPOTHOTO
paBHOBECHsI, OCO3HAHHUSA HEOOXOJUMOCTH OEpEeKHOrO0 OTHOLIEHHS K MpPHUPOJE U CBOEMY
3JI0OPOBBIO, a TaK)Ke MPUOOPETEHHs OMBITA MCITOJIL30BAHMS MOyUYSHHBIX 3HAHUH JUTS IPHHSATHUS
TPaMOTHBIX PEIICHUN B CUTYAIIUAX, CBI3aHHBIX C XUMUYECKUMH SIBICHUSIMHU.

B ydeOHOM maHe cpemgHero o0miero oOpa3oBaHUs MpeaMeT « XUMHs 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMEeTHOMN 0bacTu «EcTecTBeHHO-HAYYHBIE ITPEIMETHI».

OO01miee 9nciio 9acoB, OTBEACHHBIX U M3YYCHHs XUMHH, Ha 0a30BOM YpOBHE CPEIHETO
obmero obpa3oBaHus, cocraBiser 136 gacoB: B 10 kmacce — 34 gaca (1 yac B Hexemo), B 11
Kj1acce —68 Jaca ( 9yac B HEJCIIO).



COJEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue OCHOBbI OPraHUYeCKOl XUMHHU

[IpenMer opraHuYecKON XMMHM: €€ BOZHUKHOBEHUE, PA3BUTHE U 3HAYEHUE B MOJYUYECHHH
HOBBIX BEILIECTB U MaTepHuaioB. Teopus CTpoeHUs opraHudeckux coeaunenunii A. M. bytieposa,
e€ ocHOBHbIE TONOXKEHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHUYECKHX BENIECTB. | OMoiorus,
n3oMepusa. XUMHUYECKas CBSA3b B OPraHUYECKUX COCIMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[lpencraBaenne o  kiaccuukanum — OpraHudeckux  BemiectB.  Homenkmarypa
OpraHMYECKUX COCIMHEHUH (cucTeMaruyeckas) W TpUBHAJIbHBIE Ha3BaHUS BaKHEHIIMX
IIPEJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METO/Abl U3YUEHUS BEIIECTB U MX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3LaMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ
OPraHMYECKHUX BEIIECTB, HAONIOJICHHE U OMNHCAHME JAEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALLEHUIO OPTaHUYECKUX BELECTB IPU HAarpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbI: COCTaB M CTpPOEHUE, TOMOJOIMYecKMi psa. Metan um 3TaH — mpocTeiiiue
MPEJCTAaBUTENN aJKaHOB: (U3MUYECKHE W XHUMHUYECKHE CBONCTBA (peaklMH 3aMelIeHUs u
TFOpEHUs ), HaX0XACHHUE B IPUPOJIE, TIOJTYyUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTMUECKUH psii. DTWIEH U MPONWIEH — MPOCTeHIIne
MPEIICTABUTEII AJIKCHOB: (DM3MYECKHE W XUMHUYECKHE CBOMCTBA (PEaKIUU TUIAPUPOBAHWS,
raJIOreHUPOBAHMUS, THIPATALIUU, OKUCIICHUS U MOJIMMEPHU3allnH ), TOTyYeHHE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u meTmiOytagues-1,3: cTpocHHE, BOKHEUIINE XUMHUYCCKHEC
cBoiicTBa (peakius noaumepusanun). [logyyeHne CHHTETHYECKOTO KayuyKa U Pe3HHBI.

AJNKWHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKMH psia. AUETHieH —
MPOCTEHIINI MPECTaBUTENb aTKUHOB: COCTaB, CTPOEHUE, (PU3UYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu TUAPUPOBAHUS, TAJIOTEHUPOBAHUS, THAPATAIIMU, TOPEHUS ), TIOTyYCHHE U IPUMEHEHHUE.

Apensl. benzon: coctaB, cTpoeHue, (U3MUECKME U XHMHUYECKHUE CBOWCTBA (peakiuu
TaJIOTEHUPOBAHUST W HUTPOBAHMs), NOJyuYE€HUE M MpUMEHEeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoicmea (peakyuu 2ai02eHUpPOSanUs U HUMpPOBAHUs), NOJyYeHUe U
npumenenue. TOkcUYHOCTh  apeHOB.  ['eHeTnueckas  CBSI3b  MEXKIy  YIJI€BOJOPOJAMHU,
MPUHAISKALMMHU K pa3IMYHbIM KJlaccam.

[IpupoaHble UCTOYHUKU YTIEBOAOPOOB. [IpupoaHbIii Ta3 U MOMYTHBIE HEPTSIHBIC Ta3bl.
Hepts u e€ mnpoucxoxaenue. CrnocoObl mnepepaOOTKM He(TH: TMEpPEeroHKa, KPEeKUHT
(TepMHuUeCKHi, KaTaTuTUYeCKuil), nuponus. [IpoaykTel nepepaboTku HedTH, X TPUMEHEHUE B
MPOMBINIJICHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOIyKTHI €ro MepepaboTKH.

OKCepuMEHTAIbHbIE METOJIbl M3YUYEHMs BEIIECTB M UX MpEBpalllEeHU: 03HAKOMIIEHUE C
oOpa3iiaMu miacTMacc, KaydykoB U pe3uHbl, KoJutekiun «HedTe» u «Yromnb», MogenupoBaHue
MOJIEKYJ1 YIJIEBOJAOPOJOB U TaJlOT€HONPOM3BOAHBIX, IPOBEIECHNUE IPAKTUYECKON palbOoThI:
MIOJTy4Y€HHUE ITUIIEHA U N3YYEHHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Brrunicnienuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOIO BEIIECTBA HJIM NPOAYKTa pEaklMHU MO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJHBIX BEILIECTB UM MPOTYKTOB PEAKLIUN).

Kucaopoacoaep:xamue oprannyeckue coeMHeHUs

[IpenenpHBIE OMHOATOMHBIE CHHUPTHL. METaHON W OJTaHON: CTpoeHue, (U3UYECKUE U
XUMHYECKHE CBOWCTBA (peakluu C aKTHUBHBIMU METajlJlaMH, T'aJIoOT€HOBOJIOPOJAMHU, TOPEHHE),
npuMeHeHue. BoiopoiHbie CBA3M MEKIy MOJIEKYJIaMU CHUPTOB. JelicTBUEe MeTaHOJIa U ATaHOJIa
Ha OpPTraHu3M YeJIOBeKa.




MHoroaTomMHble CHMPTHL. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHYECKHE CBOMCTBA (B3aMMOAEHCTBHE CO IIETOYHBIMUA METAJNIAMH, KAUYECTBEHHAsl peakLns Ha
MHOIOaTOMHBIE CHMPTHI). JlelicTBUE Ha oOpraHu3M dejoBeka. llpumeHeHue riuuepuHa U
STUJICHTJIUKOJISL.

@deHos: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XHUMHUYECKHE CBOWCTBA. TOKCHMYHOCTh
¢denona. [lpumenenue ¢enona.

Anbrerunpl M kemonsvl. DopManbIeruj, aueTalbAerul: CTpoeHue, (Qu3NYecKue u
XUMHYECKHE CBOMCTBA (PEAKIMM OKHUCIEHUS U BOCCTAHOBJIIEHMS, KAaYECTBEHHBIE pEAKLIMH),
IIOJIy4YE€HUE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpesiebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAst M YKCYCHast KUCIIOTHI:
CTpO€HUe, PU3NUECKUEe U XUMHUECKUE CBOMCTBA (CBOMCTBA, 00LIME JUIsl KJlacca KUCIOT, PeakLus
TepudUKaMK), TOoNyueHHe U mpuMeHeHue. CTeapuHOBas W OJEMHOBAas KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja Kak COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIIEE ICHCTBHE.

Crnoxnble 3QUpbl KaKk NPOU3BOJHbIE KAPOOHOBBIX KHUCIOT. I'Maponu3 ciaoxHbIX 3¢(UpOB.
Kupsl. I'maponus xupos. [IpuMeHeHne )xupoB. buosnorudeckas poib KUPOB.

VYrneBoJbl: cocTaB, KilacCU(pUKaIMS YTIeBOAOB (MOHO-, 1U- U Iojaucaxapupl). ['moko3a —
INPOCTEHIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOCHHS MOJIEKYIbI, (PU3NYECKUE M XHUMUYECKHE
cBoiicTBa (B3aumopelcTBue ¢ ruapokcugoM wmeau(ll), okucieHne aMMuadyHbIM PacTBOPOM
okcuna cepebpa(l), BoccraHoBieHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B MPHUPOJE,
npuMeHeHue, Ouonoruueckas poib. Porocunrte3. Ppykros3a Kak U30Mep IIIHOKO3bI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kkpaxmasia U LEUTI0I03BL.
dusnueckue U XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PEaKLUs C HOI0M).

OKCHepUMEHTAJIbHBIE METOJbl W3YUYEHMs BEIIECTB U MX IPEBpALICHMI: NpPOBEACHUE,
HaOJIIOIGHWE W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCiIeHHe 3TaHoia okcugoMm wmeau(ll)), MHOroaroMHbIX
COUpTOB (B3auMojeiicTBue TauuepuHa c¢ ruapokcuaom meau(ll)), anprernnoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuna cepebpa(l) um rumpokcugom wmenu(Il), B3ammoneiicTBue
Kpaxmajla C MOAOM), HpPOBEAECHUE IPaKTHUECKOW paldoThl: CBOICTBa pacTBOpa YKCYCHOMH
KHUCJIOTBI.

Pacuérnble 3agadu.

Bblunicienuss 1o ypaBHEHHIO XUMHYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIIECTBA MJIM TMPOJYKTAa PEAaKIMM IO H3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIIMH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTBI Kak amQoOTepHble OpraHudyeckue coenuHeHus. dusznueckue u
XMMHUYECKHE CBOWCTBA aMHHOKUCIOT (Ha npuMmepe IuuuHa). buonorndyeckoe 3HaueHue
amuHOKucHOT. [lentumsl.

benkn xak NpUpOAHBIE BBICOKOMOJEKYJISIpHBbIE coequHeHus. [lepBuuHas, BTOpuYHAs U
TpeTU4YHasi CTpPyKTypa OenkoB. XHMHUECKHE CBOWCTBAa OEIKOB: TUAPONM3, JEHATypalus,
Ka4eCTBEHHbBIE pEaKIU Ha OEJKH.

OKCrepUMEHTaJIbHbIE METOJIbl M3YYEHHUs BEIIECTB M WX IMPEBpALEHUI: HaOloIeHue U
ONKCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OeNKOB INpH HarpeBaHWHU, LIBETHBIE
peakiuu OeIKOB.

BbicokomoIeKyIsIpHBbIEC COCAUHEHHUS

OcHOBHbBIE TIOHSITUST XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHI: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3allUU, CPEIHAs MOJeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BEICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJMMEpHU3aIIs U MOJIMKOHICHCAIINS.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BELIECTB M HUX NPEBPAILEHUIN: O3HAKOMIIEHHE C
oOpa3amMu NpUPOJHBIX U HCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyUyKOB.

MexnpeamMeTHbIE CBSI3H.

Peanu3anus MeXINpeaMETHBIX CBS3€M NMPU M3yYEHHHM OpraHudeckod xumuu B 10 kiacce



OCYILECTBIIICTCSI Y€pe3 HUCMOIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak H
MOHSITUM, ABJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJENBbHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO0ue ecTecTBEHHO-HAy4yHbIE IOHATHS: SIBJIECHHE, HAyuyHbId (akKT, TUIOTE3a, 3aKOH,
TEOpHsI, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, W3MEpPEHHE,
9KCHEPUMEHT, MOJITUPOBaHHUE.

®u3nka: MaTepusi, HEpPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJ1a, JHEPT€TUUECKUI YPOBEHbD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSHUE BEIeCTBa, (PU3MUECKUe BETUUMHBI U €IUHULIbI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BellecTB B OpraHu3Mme, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BEIleCTBa (OEIKH, YTIACBOIbI, JKUPBI, (PEPMEHTHI).

['eorpadus: MuHepaiibl, FOPHbIE IOPO/IbI, MIOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosIorus: NUIIEBbIE IPOIYKThI, OCHOBBI PAllMOHATIBHOIO IUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHE ITpenapaThl, MaTepUallbl U3 UCKYCCTBEHHBIX M CUHTETHYECKUX
BOJIOKOH.

[NIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA [IPOTPAMMBI 110 XMMHWHU HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHIA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yJbTaTaM OCBOEHUS OOyYarOIIUMUCS
poTpaMM CpPEIHEro OOIIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
Hayuyno-mMeronnyeckoil OCHOBOM i pa3paboOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHUS
POTPaMM CPEAHEr0 O0IIEeTo 00pa30BaHUs SIBIISETCS CUCTEMHO-ICSTEIbHOCTHBIHN MTOIXO.

B cooTBeTcTBMM C CHCTEMHO-IEATEIBHOCTHBIM MOJAXOJOM B CTPYKTYPE JIMYHOCTHBIX
pe3yNbTaTOB OCBOEGHUS IHpeaMmeTa «XHMHsD» Ha YPOBHE CpEJHEro ooOuero ooOpa3oBaHuUs
BBIJICJICHBI CJIEIYIOLINE COCTABISAIOLINE:

OCO3HaHUE OOYYAIOIIMMUCS POCCUUCKOW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJM4re MOTUBAIIUU K 00YUYEHUIO;

[[EJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI JTUYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYarOUIMXCs PYKOBOJCTBOBATHCS B CBOEH JESATENBHOCTH
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAMH, TMPUCYIIMMH IIEJIOCTHOM CHCTEME XHUMHUYECKOTO
o0Opa3oBaHus;

HaJIUYue IPaBOCO3HAHUS DKOJOTUYECKOW KyJNbTypbl U CIOCOOHOCTH CTaBUTh LETH U
CTPOUTD JKU3HEHHBIE IJIAHBI.

JInuHOCTHBIE pE3YyJbTaThl OCBOEHUS MpenMera «XHUMHsD) JOCTUTAOTCS B €IMHCTBE
y4eOHOM M BOCMUTATENBHON JEATETbHOCTH B COOTBETCTBUM C T'YMaHHUCTHYECKUMH,
COITMOKYJIbTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMH U HJ€aTaMH  POCCHIICKOTO
TpaXAaHCKOTO O00IIecTBa, MPUHATHIMA B OOIIECTBE HOPMAMHM M TIPaBUJIAMHU TOBEACHUS,
CIOCOOCTBYIOIIMMH TIPOIIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS U HPAaBCTBEHHOT'O CTAHOBJICHUS
JUYHOCTH 00YYarOIINXCSl.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeAMeTa «XUMHUSD» OTPaKaloT cPOPMUPOBAHHOCTH
OMbITa TIO3HABATENILHOM M TPAKTHUYECKOH MAESITENbHOCTH OOYYaroMMXCs IO pealn3aluu
MIPUHSATHIX B OOIIECTBE IICHHOCTEH, B TOM YHCJIC B YACTH:

1) rpaxaaHCKOr0 BOCIMTAHUS:

OCO3HAHUs O0YYAOIIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX TIPAB U O0S3aHHOCTEH, YBAXKCHHS K
3aKOHY U MPABOMOPSIIKY;

MIPEACTABICHUS O COIMAIBHBIX HOPMAaxX W TpaBUJIaX MEXKIUYHOCTHBIX OTHOIICHHW B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU NEATETHHOCTH MPH CO3JTaHUN YUEOHBIX MPOEKTOB,



pelIeHnr y4eOHbIX U MTO3HABATENbHbIX 33/1a4, BHIMOJIHEHHUH XUMUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MTOHUMATh U TIPUHUMATh MOTHUBBI, HAMEPEHUS, IOTUKY U apTyMEHTHI JPYTHX
IIPU aHAJIKM3€ Pa3IMYHBIX BUJIOB YUEOHOH J€ATEIbHOCTH;

2) NIaTPMOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAClIEAHI0 OTE€YECTBEHHOMU
XUMUH;

YBaXEHUSI K IPOIIECCy TBOPUECTBA B OOJACTH TEOPUM M IMPAKTUYECKOrO MPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHIKECHHUS HAYKU €CTh PE3yNbTaT JUIUTEIbHBIX HAOIIOJACHHUIA,
KPOTMOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSTHHOTO TPpy/Ja YYEHBIX U MTPAKTHKOB;

MHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B TMIOJYYEHHU U TIOCIEAYIOIIEM aHAJIU3e
nH(}OpPMaLIUU O MEePEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEACHMUS,

CIIOCOOHOCTH OLIGHMBATh CHUTYalldH, CBS3aHHBIE C XHUMHUYECKUMHU SIBJICHUSMHU, U
IPUHUMATh OCO3HAHHBIE pEIIEHUs, OPUEHTHUPYSICh HAa MOPAIbHO-HPABCTBEHHBbIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIICHMBATh CBOE MOBEJCHHE M MOCTYINKH CBOMX TOBApUIIEH € MO3UIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

NOHMMaHHUS LEHHOCTEH 3I0pOBOr0 M 0Oe30macHoro oOpas3a KU3HH, HEO0O0XOIWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPU3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

COOIOAICHMS TPaBMJI OE30MACHOTO OOpAIEHUsI ¢ BEHICCTBAMH B OBITY, IMOBCEIHEBHOU
JKU3HU U B TPYAOBOI J1€ATEIbHOCTH;

MOHUMAHHUS IIEHHOCTH TMPaBUJ WHIUBUIYAIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUA TOCJCACTBUN W HENPUATUS BPEIHBIX MPUBBIYEK (YHNOTPEOJICHUSI aJKOTOJIs,
HApKOTUKOB, KYpPEHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHKATUBHOW KOMIIETEHTHOCTH B y4e€OHO-HMCCIEI0BATEIbCKONW JESTEIbHOCTH,
0O0I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIEATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4yacTHEe B pEIICHWH MPAKTUYECKUX 3a/Jad COLHMATIbHOM
HaIpaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHUIO MPOQeccHil pa3NTuvyHOro poja, B TOM YHCIE Ha
OCHOBE IPUMEHEHUS TPESIMETHBIX 3HAHUI 110 XUMUU;

YBaXXEHUS K TPY]Ly, TIOJSIM TPyia U pe3yabTaTaM TPYIOBOH AESITETbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHJIMBHAYyaJIbHOM TPAEKTOPHUH OOpa30oBaHUsA,
Oynyueit mpodeccuu U peann3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, UHTEPECOB U TOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS:

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHHS K MPUPOJIE, KaK UCTOYHUKY CYIIIECTBOBAHMS
JKH3HH Ha 3eMiIe;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa YKOJOTHUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpPEIbI;

OCO3HAHUS HEOOXOJAMMOCTH MCIIOB30BaHUS JOCTIKCHUH XUMUU JJIS PEIICHHS BOIPOCOB
paIoOHaIBHOTO MIPUPOIOTOIB30BAHUS;

AKTHBHOTO HETPUSITHS IEHCTBHUIA, MPUHOCSIINX BPEI OKPYKAIOIIEH MPUPOTHON cpene,
YMEHHS TPOTHO3UPOBATh HEOIArOMPUSATHBIC SKOJOTHUECKUE MOCIEACTBUS MPEIITPUHUMACMBIX
JIEMCTBUM U NPEAOTBPAILLATh UX;

HAIUYUS PA3BUTOTO HKOJOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKOW KYJIbTYpPHI, OMBITA
JESATETLHOCTH  DKOJIOTWUYECKONW HAMNpaBJIICHHOCTH, YMEHHsS PYKOBOJICTBOBATHCSI HMH B
MO3HABATEIbHON, KOMMYHUKATUBHOHN U COLIMATbHON MPAKTHKE, CIOCOOHOCTH M YMEHHUS aKTHBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hOoOuH;



7) HEHHOCTH HAYYHOI'O NMO3HAHUSA:

c()OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILIECTBEHHOM MPAKTUKU;

MOHMMAHUS CHEIU(PUKA XMMUU KaK HayKH, OCO3HaHUs ¢€ poiu B (OPMHUPOBAHUU
paloHaIbHOIO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MpeICTaBiIeHHsI 00 OKpyKarolleM
MHpE KaK O €IMHCTBE IMPUPOALI M YEJIIOBEKA, B IMO3HAHUM NPUPOJIHBIX 3aKOHOMEPHOCTEH W
peleHnr IpodiieM COXpaHEHHUs TPUPOIHOTO PaBHOBECHS;

yOSKIAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHH JJIsi COBPEMEHHOW LMBHIU3ALMU: B €
TYMaHHUCTUYECKOW HAIPaBICHHOCTH M Ba)XKHOM POJIM B CO3/IaHUM HOBOM 0aszbl MaTepuaibHOU
KyJbTYpPBI, PEHICHUH TIO0ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOI,
SHEPreTUYecKOM, MUIIEeBOM M HKOJIOTMYECKOH O€30MacHOCTH, B PAa3BUTUU MEIULIUHBI,
00ecreYeHnH YCIOBHIA YCIIEITHOTO TPYAa U SKOJOTHYECKH KOM(POPTHOM KU3HU KKIOTO WICHA
00111eCTBA;

€CTECTBEHHO-HAYYHOM TPaMOTHOCTH: TOHUMAHHS CYIIHOCTH METOJOB IO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOMydyaeMble 3HAHUS TS
aHanmu3a U OOBSCHEHMS SIBIICHUH OKPYXKAIOMIET0 MUpa M MPOHCXOIAIIMX B HEM H3MEHEHHIA,
YMEHHS J1eJaTh 000CHOBAaHHbBIE 3aKIIFOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M UMEIOIIMUXCS TaHHBIX
C LEJBIO MTOJYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO UCTOIb30BaTh XUMUYECKUE 3HAHUS JIJISL PEILIeHUs TPOOIeM
B pEaJIbHbIX KU3HEHHBIX CUTyalUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM AESITENIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HEMPEPHIBHOMY OOpa30BaHHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHMM 1O XHUMHHM B COOTBETCTBUU C IKU3HEHHBIMU
NOTPEOHOCTSIMU;

UHTEpeca K OCOOCHHOCTSM Tpylda B pa3nuuHbIXx chepax mpodeccHoHaIbHOU
JIEATEIIbHOCTH.

METANPEIMETHBIE PE3YJIbTATDHI

MeranpeaMeTHbIe pe3yJIbTaThl OCBOCHUS YYEOHOTrOo IMpeaMeTa «XUMHsS» Ha YPOBHE
cpeaHero o0mero 00pa3oBaHus BKIIFOYAIOT:

3HaYMMBbIe IS (POPMHPOBAHUS MHUPOBO33PCHHUST OOYUAIOMIMXCS MEXIUCIUTUIMHAPHBIC
(MexXTpeaMeTHbIe) O0IIeHaAYyYHbIE TTOHITHS, OTPAXKAIOIIUE IIEIOCTHOCTh HAYYHON KapTHUHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, CIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEpPTUi, SABJICHUC, IPOHECC, CUCTEMA, Hay‘{HBIﬁ (paKT, MPUHIUII, TUIIOTE3a, 3aKOHOMCPHOCTD,
3aKOH, TEOpHs, UCCIIC0BaHNE, HAOI0ICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEPCAJIbHBIE y4ueOHbIe NENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryisTHBHBIE), oOecneunBaroniye (GOpMUPOBaHHE (QYHKIMOHAIBHOH T'PAMOTHOCTH H
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXcs;

CHOCOOHOCTh  OOYYAIONIUXCSA  KCIOJIb30BaTh ~ OCBOCHHBIE  MEXKIHMCIUILUIMHAPHBIC,
MHPOBO33PCHUCCKHUEC 3HAHUA W YHHUBCPCAJIBHBIC y‘~IG6HI)Ie HCﬁCTBHH B IIO3HABAaTEILHOU U
COLMAJIbHOM MPAKTHKE.

MeTaHpeI{MCTHBIe PE3YJIbTAThl OTPAXKAIOT OBJAACHUC YHUBCPCAJIBbHBIMHA y‘~IG6HI)IMI/I
MI03HABATEIbHBIMHA, KOMMYHHKATUBHBIMU U PETYJIATUBHBIMU JICHCTBUSMHU.

OBJ]al]eHI/le YHUBEPCAJIBbHBIMHA y‘leﬁHBIMl/l MOo3HaBaATC/JIbHBIMU HeﬁCTBHﬂMH:

1) 6a3oBble JIOTHYECKHUE eiiCTBHS:

CaMOCTOATEIILHO (POPMYJIMPOBAaTh W  aKTyaJIM3HpPOBAaTh MPOOJEMyY, BCECTOPOHHE €&
paccMaTpUBaTh;

ONpENEeNATh eI JAEITEIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPHH WX JOCTHXKECHUS,
COOTHOCHTD PE3YJIbTAThI JICATEIILHOCTH C MMOCTABJICHHBIMHU IIEJISIMHU;

HCIIOJIB30BAaTh IIpU OCBOCHUU 3HaHUHI HpI/IéMBI JIOTUYCCKOI'O MBIIIJICHUS — BBIACISTH
XapaKTepHbIe TMPHU3HAKK TOHATHH W yCTAHABJIMBaTh WX B3aUMOCBS3b, HCIIOJIb30BATh
COOTBECTCTBYIOIINEC IMOHATHA OJIA 00BsACHEHUS OTACIJIIBbHBIX (baKTOB u HBHGHHﬁ;



BbIOMPATh OCHOBAHUS M KPUTEPHUH Ul KJIacCU(UKALIMHU BELIECTB U XUMUUECKUX PEAKIIMM;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/Y U3yUaeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKHE PpACCYXkAEHUS (MHAYKTUBHBIC, JEIyKTHBHBIC, IO aHAJIOTHH),
BBISBIISITH 3aKOHOMEPHOCTH M NPOTHUBOPEUHUS B PACCMATPUBACMBIX SIBICHUSAX, (POPMYIHPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHSTH B IIPOLIECCE MTO3HAHUS, UCIOJIb3YEMBIE B XUMHHM CUMBOJUYECKHE (3HAKOBBIC)
MO/JIeJH, TPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMHYecKkass (GopMyna, ypaBHEHHE XUMHYECKOM peakuud — TpU pPELHIeHUH Y4eOHBIX
IIO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HA3BaHHbIE MOJEJbHbIE MPEICTaBICHUSI
JUISL BBISIBJIEHUS XapaKTEPHBIX IPU3HAKOB U3Y4YaEMbIX BELIECTB U XMMUUECKHUX PEAKIIUM.

2) 0a30BbIe HCCJIEN0BATEIbCKUE AeHCTBYS:

BJIa/IETh OCHOBAMHU METOJI0B HAYYHOI'O IIO3HAHMSI BELLIECTB M XUMUYECKUX PEAKIIUI;

dopMynMpoBaTh IL€IM U 3aJayd  MCCIEJOBAHUA, MCIIOJIb30BaTh IIOCTaBJIECHHBbIE MU
CaMOCTOSITENILHO C(hOpPMYJIMPOBAaHHBIE BOMPOCH! B Ka4€CTBE MWHCTPYMEHTA TMO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 IPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKJICHHI;

BJIAa/IETh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUS M TPOBEACHUS YUYEHHUUECKHUX
9KCHEPUMEHTOB, COBEPILICHCTBOBATh YMEHUs HAOJI0JaTh 3a XOJIOM IIpOLEcca, CaMOCTOSTENLHO
IPOTHO3UPOBATH €ro pe3yibTar, (GopMmyiupoBaTh O000OMIEHHS ¥ BBIBOJABl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTEeNIbCKOM M MPOEKTHOM JesITeIbHOCTH,
IPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIBHOMY TIIOMCKY METO/IOB peIICHUs
IPAaKTUYECKUX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMS.

3) padora ¢ unopmaumeii:

OPUEHTUPOBATbCSI B  Ppa3IMYHBIX HCTOYHUKAX HHGOpMaLMU (HAyYHO-TIOMYJIsipHas
JaUTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
aHaJM3UpOBaTh MH(OPMAIMIO DPA3IUMYHBIX BUAOB U (OpM MpelncTaBiIeHHs, KPUTHUYECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(bopMyIMpOBaTh 3ampOChl M NPUMEHATh Pa3IMYHblE METOAbl NPU IOUCKE M 0TOOpe
uH(popMaLu, HEOOXO0AUMOM /17151 BBIIIOJIHEHUS yUYE€OHBIX 33/1a4 ONPEAEIEHHOIO TUIIA;

npuoOpeTaTh ONBIT MCIOIb30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TE€XHOJIOTHH U
Pa3IUYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMANbHYIO (OpMY IpeAcTaBiIeHUs HH(POpMAIMU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIbL, PUCYHKU U IPYTHUE);

UCMOJIb30BaTh HAyYHBbIM $3bIK B KayecTBE CpEACTBAa INpU paboTe ¢ XUMHUYECKOMH
uH(popMalMel: NPUMEHATh MEXIpeAMeTHble ((U3NYecKue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyJibl, aOOpEeBUATYPBI, HOMEHKIIATYPY;

HCIIOJIb30BaTh U MpeoOpa30BbIBATH 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATJISIIHOCTH.

OsiageHne yHHBEPCAJIbHBIMA KOMMYHHKATHBHBIMH A€ CTBUAMM:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKJa€MOW TEMBI B XO0Ji¢ JHaJIora W/WUiHN JUCKYCCHH,
BBICKa3bIBaTh HJI€H, (OPMYIUPOBATH CBOM MPEIJIOKEHUS OTHOCUTEIBHO BBITOJHEHUS
MPEJI0KEHHON 3a/1a4u;

BBICTYIIaTh C INPE3EHTALMEN PE3yJbTaTOB IO3HABATEIBHOW AEATEIBHOCTH, IOJyYEHHBIX
CaMOCTOSITEIbBHO WJIM COBMECTHO CO CBEPCTHUKAMM TIPU  BBIIOJHEHUH XMMHYECKOTO
HKCIEPUMEHTA, NPAKTUUYECKOM paboThl MO HCCIIEAOBAHHIO CBOWMCTB H3yYaeMbIX BEIECTB,
peanu3zanuu y4yeOHOTO MpoekTa M (OPMYJIMPOBATH BBIBOJBI IO pE3yJbTaTaM IMPOBEIEHHBIX
UCCIIEIOBAaHUN MyTEM COTTIaCOBAHMS MTO3UIMIA B X0/1€ 00CYX/I€HUS 1 00MEHa MHEHHSIMH.

Osgi1aieHHe YHUBEPCAJbLHBIMHU PeryaITHBHBIMH 1€ CTBUSIMU:

CaMOCTOSITENIBHO IJIAaHUPOBaTh M OCYIIECTBIATH CBOIO IMO3HABATENIbHYIO AESTEIBHOCTD,
onpezenss e€ UeNU U 3aJlay, KOHTPOJIUPOBATh U MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
npe/UlaraéMblii alrOpUTM JIEHCTBUN NpU BBIMOJHEHUU Y4YEOHBIX M MCCIIEOBATENbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO UX PElIeHUs C yYETOM MOJyUYeHHUs HOBBIX 3HaHUH O



BCIICCTBAX U XUMHUYCCKUX PCAKIHAX,

OCYHICCTBJIATE CaMOKOHTPOJIb cBOCH ACATCIIBHOCTH Ha OCHOBC

CaMOOILICHKH.
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YYEBHO-METOJAUYECKOE OBECIIEYEHUE OBPA3ZOBATEJIBHOI'O

MPOLIECCA

OBA3SATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1J151 YHEHUKA
Xumus, 10 xnace/ 'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A., AKIIMOHEpHOE 0OIIECTBO
«znarensctBo «IIpocBemenne»,2021 r
Xumus, 11 xknacce/ I'abpuensn O.C., OctpoymoB N.T'., CnankoB C.A., AKiimonepHoe o011ecTBO
«znarensctBo «IIpocBemenue»,2021r.

METOAUYECKHUE MATEPHUAJIBI U1 YYUTEJIA
Xumus(6a30BbiilypoBeHb). Peanuzanysa o0pazoBaHus: METOAMYECKOE TOCOOUE /I yuuTens /
Kasepuna A. A., [Inuyruna I'.B.; nox pexn.I'. B. [Tnuyrunoi. M. : ®I'BHY «MuctutyT

cTpareruu pazsutus oopazoBanust PAOy», 2022 81 c.:u.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
https://edsoo.ru/rabochie-programmy/
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