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INOACHUTEJIBHASA 3ATINCKA

[TporpamMmMa 1o XuMHM Ha YPOBHE CPEJHETO 00LIEero o0pazoBaHusl pa3paboTaHa HA OCHOBE
®enepanbpHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3ynbTaTaM OCBOEHUS (enepanbHOH 00pa30BaTENIbHOW MPOrpaMMbl CPEIHEro
obmero o6OpazoBanus (POIl COO), mpencraBieHHbix B DenepaabHOM TroCynapCTBEHHOM
obpasoBatensHOM cranaapre COO, ¢ yuérom KoHuenmuu npenopaBaHusi yueOHOTo Ipeamera
«Xumus» B 00pa3oBaTeNbHBIX oOpraHum3anusx Poccuiickoit ®Dexepanuu, peanu3yomIMx
OCHOBHBIE 00pa3oBaTebHbIC MPOrPaMMbl, M OCHOBHBIX MOJIOKeHUI «CTparerun pa3BUTHS
BocnuTaHus B Poccuiickoit @Penepauuu Ha nepuon Ao 2025 roga» (Pacnopsxenue
[TpaButenscTBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MNporpaMMbl 1O XHMHH, K OIPENEICHUI0 OO0IIei
CTpaTeruy oO0y4eHUs, BOCIIMTAHUS U PA3BUTUS O0YyYaroOIUXCs CPEACTBAMH y4eOHOro MpeaMera
«Xumus» s 10-11 xmaccoB Ha ©6a30BOM YpPOBHE COCTAaBUJIM KOHLENTYaJbHbIE MOJOXKEHUS
dI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiell, colepXaHMs, pe3yJbTaToB OOy4YeHHUs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHUKOB.

Xummuueckoe oOpa3oBaHHE, IMOJy4aeMO€ BBIIYCKHUKaMU  00I1eo0pa3oBaTebHON
OpraHu3alliy, SBISETCA HEOThEMJIEMOM 4YacThlo MX oOpasoBaHHOCTH. OHO  CIIYXHUT
3aBEpILIAIOIIMM 3TalloM pealu3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEIOCTHOM CHUCTEME XHUMHUYECKOro 00pa3oBaHUs. OTU ILIEHHOCTHU
KacaroTcsl MO3HAaHUS 3aKOHOB IMPHUPOJIbl, (POPMUPOBAHUS MUPOBO33PEHMS U OOLIEH KYyJIbTYpPbI
YeJIOBEKa, a TaKKe OJKOJIOTMYECKM OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoil cpene. Peanusyercs xumMudeckoe oopazoBaHue 00Y4aIOLIMXCs HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBaAMH y4e€OHOro ImpenMera «XUMHUsS», COJAEp)KaHUE U IOCTPOEHUE
KOTOPOIO ONpeZeNieHbl B MporpaMMme MO XHMHUHM € Y4€TOM CHEIM(UKM HAyKd XHUMHH, €&
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKkKe C y4ETOM OOIIMX
Hesneil ¥ NPUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI CPETHEro OO0ILero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UrpaeT ocoOyl0 pojb B COBPEMEHHOMN
LUBUJIM3ALMHM, B CO3/IaHWM HOBOM 0a3bl MaTepHalbHON KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHKE PAllMOHAILHOIO HAYYHOTO MBIIIIEHHS, B CO3JaHHE 1I€JI0CTHOTO MPEICTaBIECHUS
00 OKpYy)KaroIlleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOE (GOPMUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3H
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIaCTSIMU PUMEHEHUSI.

TecHO B3auMOJEHCTBYST C JIPYTMMH €CTECTBEHHBIMM HAayKaMM, XHMHsA CTaja
HEOTHEMJIEMON YacThbl0 MHPOBOM KYJIbTYphI, HEOOXOIUMBIM YCIOBHEM YCIEUIHOIO Tpylda U
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMeHHas XMMHUsl KaK HayKa CO3HJaTellbHasl, KaKk Hayka
BBICOKMX TEXHOJIOTHMH HaIlpaBJieHa Ha pelIeHUE INI00ATbHBIX MPOOJIeM yCTOHYMBOIO Pa3BUTHS
YeJIOBEYECTBA — CBHIPbEBOM, HYHEPreTUYecKoil, MHUIIEBOH, SKOJIOTMYecKOM Oe30macHOCTH U
OXpaHbl 3/J0POBbSI.

B coorBercTBMM ¢ 0OOUIMMM LETSIMH U MPUHLUMIAMH CpeIHEro oOmero obpa3oBaHus
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbIi ypOBEHb U3YUEHHS) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM s
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
POI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 001ACTAX, HE CBA3AHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnstomuMu  npeaMera «XuUMUS» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuyeckas
XUMUA» 1 «OO011asi 1 HeOpraHMuyecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJEP)KaHUSI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0a30BOM HAayKH: CUCTEMA 3HAHUM M0 HEOPTaHMYECKOW XUMHHU (C BKIIOUEHHEM
3HaHUHU U3 0o0IIel XUMHM) U OpraHndeckoil xumuu. @opMupoBaHUe NaHHONW CHUCTEMBbI 3HAHUN
IpU M3Y4YEHUHU MpeaMeTa O0ecledrBaeT BO3MOXKHOCTb PAaCCMOTPEHHUS BCEro MHOrooOpasus
BEIIIECTB Ha OCHOBE OOILIUX MOHATHH, 3aKOHOB U TEOPUN XUMUH.
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CrtpykTrypa comepkanus KypcoB — «Opranudeckas xumus» U «O01as 1 HeopraHuyeckas
XUMUS» cHOPMHUPOBAHA B IIPOrpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKHM OOOCHOBAaHHBIM pPa3BUTHEM 3HAHHWHA Ha
OnpeAciEHHbIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpPraHUYEeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHHUSI OPraHMYECKUX COCIUHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHUYECKHUX M JJIEKTPOHHBIX MPEACTABICHHI O CTPOCHUH BEIIECTB.
Cenenus 00 M3y4aeMbIX B Kypce BEIIECTBaX HAOTCS B PAa3BUTHUU — OT YTJIIEBOJOPOAOB JIO
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce OpraHMyeckod XUMHU IMOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHWs TEpBOHAYATILHBIC
MIPEACTABICHHUS O XMMUYECKOHN CBS3H, KIacCH(UKAIIMOHHBIX MMPU3HAKAX BEIICCTB, 3aBUCUMOCTH
CBOMCTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

ITox HOBBIM yIJIOM 3peHHs B IpeaMmere «XuMus» 0a30BOr0 YpPOBHS pacCMaTpUBACTCS
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0O0pa3oBaHHS TEOPETHUSCKUNM MaTepuan |
dakTosornueckrue CBEACHHs O BEUIECTBaX M XMMHUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYECKass XUMHUS» OOYYarOIIUMCS TPEJOCTABISETCS BO3MOXHOCTh OCO3HATh
3HAYCHHUE TEPUOJUYCCKOTO 3aKOHA C OOIETEOPETHYECKHX M METOJOJOTHYECKUX TO3UIINH,
[IyO)Ke IMOHATh WCTOPUYECKOE H3MEHEHHE (YHKIMH 3TOro 3akoHa — OT o0OoOmiaromeit 1o
OOBSACHSIONIEH U IPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHUN O BOKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
JomoJiHAeTcs B Kypcax 10 Ki1accoB a7ieMeHTaMu COEpKaHUsl, UMEIOITUMU KYJIbTYpPOJIOTHYECKUN
U TPUKIAAHONW XapakTep. OTH 3HAHUS CIOCOOCTBYIOT MOHUMAHHUIO B3aUMOCBSI3U XHMHUU C
JIPYrUMU HayKaMH, PacKpbIBalOT €€ POJib B IMO3HABATEIHHOW M MPAKTHUUECKOU JESITEIbHOCTH
YeN0BEeKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBKEHHUS K MPOIECCY TBOPYECTBA B 0OJIACTH TEOPUU U
MPaKTUYECKUX MPUIOKEHUN XUMUU, TTIOMOTAIOT BBITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO
UM JIMYHOCTHO 3HAaYMMBIX MpoOJeMax, CBS3aHHBIX C XHUMHUEH, KPUTUYECKH OCMBICITUBATh
uHpOpMaIMI0O W TPUMEHATH €€ JJIs TOMOJIHEHUS] 3HAHWUW, PEIICHUs] HHTEINIEKTYaIbHBIX U
HKCMIEPUMEHTAJIBbHBIX HMCCIEI0BAaTENbCKUX 3a/ad. B 1ernoM conepikaHue ydeOHOro MpeamMera
«XuMUsD» NTaHHOTO YPOBHS M3YYEHUS OPHUEHTHUPOBAHO Ha (POPMHUPOBAHUE y OOYUAIOIIUXCS
MHUPOBO33PEHYECKON OCHOBBI ISl MOHUMaHUS QUIOCO(MCKUX HACH, TaKUX KakK: MaTepuaibHOE
€IMHCTBO HEOPTraHUYECKOr0 M OPTaHWYECKOTO0 MHpPA, O0YCIOBIEHHOCTh CBOWCTB BEIIECTB UX
COCTaBOM U CTPOEHHUEM, M03HABAEMOCTh MPUPOIHBIX SBJICHUNA MyTEM HKCIIEPUMEHTA U PELICHUS
MPOTUBOPEUYUI MEXy HOBBIMU (haKTaMH U TEOPETUUECKUMH MPEANOCHUIKAMHU, OCO3HAHUE POJIH
XUMHUH B PEIIEHUHU SKOJIOTMUYECKUX MpoOieM, a Takke MmpobiaemM cOepexeHUs] dSHEePreTHIeCKHX
PECYPCOB, CHIPbS, CO3/IAHUS HOBBIX TEXHOJIOTHI U MaTepUAJIOB.

B murane pemneHus 3amad  BOCHHTAHUS, PAa3BUTHS U COIMAIM3AIUUA OOYyYarOMINXCs
MPUHATBIE MPOTPAaMMON IO XMMHH TIOIXOJBl K OIMPEACICHUIO COJIEPKaHUS W TOCTPOSHUS
npeaMeTa MpeayCcMaTpUBalOT (OPMUPOBAHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBUHN, MMEIOIIUX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUAOB JACSITEIBHOCTU: PEUICHUS MPoOJieM, MTOMCKa, aHAIIN3a 1
o0paboTku wuHPOpMAIK, HEOOXOMUMBIX HJs NPUOOPETeHUS ONbITa MPAKTUYECKOH U
HCCIIEA0BATENLCKOM JEeITSILHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B ITO3HAHUU XUMHHU.

B mpakTuke nmpenoiaBaHus XUMHH KaKk Ha YpOBHE OCHOBHOTO O0IIIET0 00pa3oBaHus, TaK U
Ha ypOBHE cpeaHero oOmero o0pa3oBaHUs, TIPH  ONPEACICHUH  COJEPKATeIbHON
XapaKTepUCTUKU LeJed HM3y4YeHHs] MpeaMeTa HalpaBiICHUEM IMEPBOCTENIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCs (QOpMUpPOBAaHHME OCHOB XUMHUYECKOW Haykhn Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUUECKOW JEATEIbHOCTU YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHPOBOW KyJAbTyphl. C METOAMYECKOM TOYKH 3pEHUs TaKOW TMOIXO0d K
ONPEICTICHUIO LIeJIeH N3YUEHUS ITPEIMETA SIBJISIETCS BIIOJIHE ONPaBJaHHBIM.

CornacHO MaHHOW TOYKE 3pPEHUs TJIaBHBIMHU LEISMH HM3YYEHHS MpeaMeTa «XHUMHS» Ha
6azoBoM ypoBHe (10 KI1.) SIBISIIOTCS:



e (QopmupoBaHHE CHCTEMbl XWMHUYECKMX 3HAHWH KaK BaKHEWIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIFOUEBbIE MOHSITHS,
(dbyHaaMeHTanbHbIE 3aKOHBI U TEOPUHM XHMHH, OCBOCHHE S3bIKAa HAayKH, YCBOCHHE U
MOHMMAHHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHHII MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJIEHHE C UICTOPUEN UX Pa3BUTHS U CTAHOBJICHUS;

e (QopmupoBaHUE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX MO3HAHUS BELIECTB U
XUMHYECKHX peakluil, HeOOXOIUMBIX ISl MPUOOPETEHUSI YMEHHUI OpUEHTHUPOBATHCS B
MHUpE BELIECTB U XUMHUECKUX SIBJICHUM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUUECKON 1
MOBCE/IHEBHOM JKU3HH;

® Dpa3BUTHE YMEHHH U CIOCOOOB JIEATEIBHOCTH, CBS3aHHBIX C HAOIIOACHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI O€301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsny ¢ atum, conepkarenbHas XapaKTepUCTUKA LIE€JEH U 3a7a4 U3y4EHHUs IMpeIMETa B
porpaMMme Mo XMMHUHM YyTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMU IPUOPUTETAMU
B cHCTeME cpenHero obmiero obOpazoBaHusi. CerojgHs B NPENOJaBaHUM XUMHU B OOJIbIIEH
CTEMEeHH OTAAETCS NPEANOYTeHHE MPAKTUYECKOW KOMIIOHEHTE COJIep>KaHusi oOO0ydeHus,
OpPUEHTHPOBAHHOW Ha TMOATOTOBKY BBIMYCKHUKA 00I€00pa30BaTeIbHOW  OpraHU3alluH,
BJIQ/ICIONIET0 HE HAOOpPOM 3HAaHUMU, a (YHKIMOHAJIHHOW I'PAMOTHOCTBIO, TO €CTh CIIOCO0AMU H
YMEHUSMH aKTUBHOTO TOJYYEHUsI 3HAHUW U MPUMEHEHHS UX B PEAIbHOU KU3HU IS PEUICHUs
MPAKTUYECKUX 3a7au.

B cB3m ¢ 3TUM TpH HM3YYCHHH TIpeIMeTa «XHUMHUS» JOMHUHHUPYIOIIEE 3HAYCHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KakK:

ajgantauus OOydYaloIIMXCS K  YCIOBUSIM  JMHAMHYHO  Pa3BUBAIOLIETOCS  MHpa,
dbopMUpOBaHHE UHTEIUVIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaMOOOpa30BaHHIO,
COTPYAHUYECTBY, CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX pEHIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIUSIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

dopMupoBaHHe Yy O0OyYarOIIMXCS KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIINN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE JIJIS PA3NIUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUS TIPOOIeM,
MOWCKA, aHaimu3a W 00paboTku WHGOpPMAIMU, HEOOXOTUMBIX ISl TMPUOOpPETEHHUs OIbITa
JESTENIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XHUMUH, a TAaKKe I OLIEHKH C
MO3UIUI IKOJOTHYECKOW 0€30IaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUUECKHUX MTPOLIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPENLY;

pa3BUTHE [M03HABATENIbHBIX UHTEPECOB, HHTEIIEKTYAJIbHBIX U TBOPUYECKUX CIIOCOOHOCTEN
00ydJaromuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C )KU3HEHHBIMU TIOTPEOHOCTSIMH, UCITOJIH30BATh COBPEMEHHBIC HH(POPMAIIMOHHBIC
TEXHOJIOTHH JIJIsl IOMCKA U aHaln3a yueOHOU U HayYHO-TIOMYIIpHON WH(DOPMAIIUA XUMHUYECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U Pa3BUTHE Yy O0YUAIOIINXCS aCCOIMATHBHOTO U TIOTUYECKOTO MBITIICHUS,
HaAOJII0/IaTEIbBHOCTH, COOPaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIMMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUH U MTPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIMUTaHHE Y OOydaromuxcsi yOeKIEHHOCTM B TyMaHHCTHYECKON HalpaBlIE€HHOCTU
XUMUHM, €€ BaXHOW PpOIM B  pEHIEHUH TH00alnbHBIX  MPOOJEM  paloHaIbHOTO
MPUPOIONOIB30BaHUS, TOMOJHEHUS SHEPreTUYECKHX PECypCcOB M COXPAHEHUS MPUPOIHOTO
pPaBHOBECHsI, OCO3HaHMA HEOOXOTUMOCTH OEpEeKHOrO0 OTHOLICHHS K MPHUPOJE U CBOEMY
3JI0POBBIO, A TaKXKe MPUOOPETEHUsI OIbITa MCIOJIB30BAHUS MOJYUYEHHBIX 3HAHUN JUISl IPUHATHS
TPaMOTHBIX PEIICHUN B CUTYAIUSX, CBSI3aHHBIX C XUMUYECKHUMH SIBIICHUSMHU.

B yueOHOM miaHe cpemaHero olmiero oOpa3oBaHUs MpeaMeT «XUMHs» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00nacTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OO61iee yucio yacoB, OTBEAEHHBIX ISl U3yYEHHUs XMMHUHU, Ha 0a30BOM YpOBHE CPEIHEro
obmiero oopazoBanus, cocrapmsieT B 10 kimacce — 34 yaca (1 gac B Hezemro).
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COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHNMYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOil XUMHH

[IpenMer opraHm4eckold XMMHHU: €€ BO3HMKHOBEHHUE, Pa3BUTHE M 3HAYCHHE B IIOIYYCHHH
HOBBIX BELIECTB U MaTepuaioB. Teopus cTpoeHus: opraHuueckux coequHenuit A. M. byrneposa, eé
OCHOBHbIE NOJOXKeHUA. CTPYKTypHBIE (DOPMYJIBI OPraHMYECKUX BellecTB. ['omororus, usomepus.
XUMHYECKas CBA3b B OPraHUYECKUX COEIMHEHUSAX — OJIMHAPHBIE U KPATHBIE CBA3H.

IIpencraBnenue o kinaccuukanuu opraHuyeckux BemiecTB. HomeHkiaTypa opraHm4eckux
COEMHEHMH (cHcTeMaTHYecKas) U TPUBUAIbHBIE HA3BaHUS BAKHEHIIMX IIPEICTABUTENIEH KJIacCOB
OpPraHUYECKUX BEILECTB.

DKClepUMEHTAJIbHBIE METOJbl HM3YYEHMsI BEIIECTB M HUX IpEBpAlllEeHUH: O03HAKOMIIEHHUE C
o0pa3llaMu OpPraHUYECKUX BEIECTB M MaTepualaMd Ha MX OCHOBE, MOJEIMPOBAHUE MOJEKYI
OpPTraHUYECKUX BEIIEeCTB, HAOIIOACHNE U OMUCAHNE JEMOHCTPAIIMOHHBIX OIBITOB IO MPEBPAIICHHIO
OpPraHUYeCKUX BELIECTB IPU HarpeBaHuM (IU1aBJIeHUE, OOYTJIMBaHUE U TOPEHHE).

YriaeBoaopoasl

AJNKaHBL: COCTaB M CTPOCHHME, TOMOJIOTMYECKMH psn. MeraH W 3TaH — IpocTeduIne
MIPEJICTAaBUTENIN aJTKaHOB: (PM3NYECKHE M XMMHUYECKHE CBOWCTBA (PEAKIUU 3aMELICHHUS U TOPCHHS),
HaXO0XJECHUE B IPUPOJIE, NOIYYCHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUI Psii. DTUIIEH U NPONWIEH — IMPOCTEHIINe
IIPEJCTaBUTENIN AJKEHOB: (pU3MUecKue M XHMMHUYECKHE CBOMcTBa (peakuuu TUIAPUPOBAHUA,
raJIor€HUPOBAHNUS, THIpaTallii, OKKCIEHUS U MOJIUMEPHU3alliu ), TOJIy4eHUE U IPUMEHEHUE.

Ankanuensl: OyraaueH-1,3 u MetwnOyraaueH-1,3: cTpoeHue, BakHEHIINE XUMHUYECKUE
cBoiicTBa (peakius noiauMmepusauun). [lonyyeHre CHHTETUUECKOTO KayuyKa U pEe3HHBI.

AJNKHHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN psiA. ALETHIICH — MpocTeHInit
MIPE/ICTaBUTENb AJKUHOB: COCTaB, CTPOEHUE, (U3NYECKHE U XMMHYECKHE CBOMCTBA (peakuuu
TMJIPUPOBAHUS, TAIOTEHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOTyUeHHUE U TPUMEHEHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (QU3MUECKHE M XUMHUYECKHE CBOWCTBa (peakiuu
TaJIOTEHUPOBAHNSA W HUTPOBaHUs), IOJY4YEHHE W NpuUMeHeHue. Tonyon: cocmas, cmpoeHue,
@uszuueckue u Xumuueckue c6OUCMBA (peakyuu 2ano2eHUpPoSanus U HUMpOBAHUs), NOTYYeHUe U
npumenenue. ToxcnyHOCT  apeHOB. I'eHeTmdeckas  CBSI3b  MEXKIY  yIVIEBOJOPOJAMHU,
MPUHAJIEKAITMMU K Pa3IU4YHbIM KJaccaM.

[TpupoaHble MCTOUYHUKHU YIiIeBoJOpoaoB. [IpuponHblii ra3 M momyTHble HE(TSHBIE ra3bl.
Hedtp u e€ npoucxoxaenue. CriocoOsl nepepaboTku HeYTU: IEPETOHKA, KPEKUHT (TEPMHUUECKU,
KaTaIUTUYeCKui ), muponu3. [IpoaykTel nepepaboTku HeTH, UX TPUMEHEHNUE B MPOMBIIUIEHHOCTH
u B ObITy. KaMeHHBIH yTrosb U MPOJYKTHI €ro nepepadoTKH.

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX MPEBPALEHUI: O3HAKOMIIEHUE C
oOpa3uamu IIacTMacc, KaydykoB U pe3uHbl, koiuiekuuu «Hedtb» n «Yromb», MonenupoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M  TaJlOTEHONPOU3BOJHBIX, IPOBEJACHUE HPAKTUYECKOH pPabOThI:
MOJIy4YEHHUE STUJIEHA U U3YYE€HHE €r0 CBOMCTB.

PacuérHsle 3anaun.

Boruncnenus mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIIECTBA WJIU MPOIYKTA PEAKLIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BEIIECTB WU MPOYKTOB PEAKLIUN).

Kucnopoacoaepxamue oprannyeckne coeANHEHUs!

[IpenenpHble OAHOATOMHBIE CHUPTHL. MeETaHON M 3TAaHON: CTPOEHHE, (GU3NYECKHE WU
XMMHUYECKHE CBOMCTBA (pEakUMM C AaKTUBHBIMH METajUlaMH, TajJlOT€HOBOJOPOAAMH, TOpPEHHE),




IpuMeHeHne. BogopoaHble cBsI3u MEX1y MOJIEKYJIaMU CIIUPTOB. [{eficTBHE METaHOIa U ATAHOJIA Ha
OpPIraHM3M YEJIOBEKa.

MHOroaTOMHBIE CIIUPTHL. DTWICHIVIMKOJNb M TJIMLEPUH: CTpOEHHUe, (U3NYECKHe |
XMMHYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LIETOYHBIMU METAJJIAMU, KaueCTBEHHAsl peaklus Ha
MHOTI0aTOMHbIE crnupThl). [lelicTBue Ha opranu3m uenoBeka. [IpuMeHeHue rMIepUuHa W
STHJICHIJINKOJIA.

@deHoI: CTpOCHHE MOJIEKYJIbl, (PU3NUECKUE U XUMUYECKHUEe CBOWCTBA. TOKCHYHOCTH (heHoma.
[Ipumenenue denomna.

Anpnerunpl U kemowuvl. DopMaNbIETHA, aUeTAIBACTUA: CTpOCHHE, (U3HUYECKHEe U
XMMUYECKHE CBOWCTBA (pEaklMM OKHUCIEHHs M BOCCTAaHOBJIEHUS, KAaueCTBEHHbIE pEaKI1H),
[I0JIy4YE€HUE U IIPUMEHEHHE.

OnHOOCHOBHBIE Ipe/ieNibHbIe KapOOHOBBIE KUCIIOTHl. MypaBbuHAasi M YKCYCHas KHCIOTBIL:
CTpocHHE, (PU3NICCKUE U XUMUYECKUE CBOMCTBA (CBOWCTBA, 0OIIME IS Kiacca KUCIIOT, PEaKIIus
TepupUKalMK), ModydeHHe | npuMeHeHue. CreapuHOBass U OJEUHOBAas KHUCIOTHI Kak
IIPEJICTAaBUTENN BBICIIMX KapOOHOBBIX KHMCIOT. Mblila KaK COJM BBICIINX KapOOHOBBIX KHUCIJIOT, X
MOIOIIIEE JEHCTBHE.

Crnoxable 3(UpBl KaKk MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. [HIpONM3 CIOXKHBIX 3(PUPOB.
XKupsl. 'naponns xxupos. IIpumenenne xupos. buonorudeckas poiib KUpPOB.

VYrineBoabl: cocTaB, KjlacCU(pUKaLUs YIiIeBOAOB (MOHO-, TU- U monucaxapusl). [nmokos3a —
IPOCTEHIIMA MOHOCaXapHul: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (U3NYECKHEe M XMMHUYECKHE
cBoiicTBa (B3aumozeiicTeue ¢ ruapokcuaoM meau(ll), okucienne aMmmMuadyHbIM pacTBOPOM OKCHJA
cepeopa(l), BoccTaHoBieHUEe, Opo’Ke€HHE TJIIOKO3bl), HAXOXKJIEHHE B MpPHUPOJE, IPUMEHEHHE,
ouonornueckas posb. @otocunTes. PpyKTO3a KaK U30MEP TITIOKO3HI.

Kpaxman u nesmnono3a kKak IpUpoHble nosmMmepbl. CTpoeHHe Kpaxmajla M LEJUIIOJIO3BL.
duznyeckue U XMMHUYECKHUE CBOICTBa Kpaxmaia (TUIPOiIn3, KaUeCTBEHHAs! PEAKIIHs C HO/I0M).

OKCIIEpUMEHTAJIBHBIE METOJABl HM3YYEHHUs BELIECTB M MX IPEBPALICHUI: TNPOBEACHHUE,
Ha0JII0/IEHUE U ONMCaHUE JEMOHCTPALMOHHBIX OMNBITOB: FTOPEHUE CIUPTOB, KAUECTBEHHBIE pEaKLUU
OJTHOATOMHBIX CIUPTOB (OKHCIeHHE 5TaHojda oOkcuaoMm Meau(ll)), MHOroaTOMHBIX CHUPTOB
(B3auMmopelictBue rnuuepuHa ¢ ruapokcuaoM menu(ll)), ampaerngoB (okucIeHHME aMMHAYHBIM
pactBopoMm okcuga cepedpa(l) u rugpoxcunom menu(Il), B3aumoneicTBre Kpaxmanga ¢ HOJOM),
MIPOBEJICHUE MPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

PacuérHble 3anaun.

Boruncnenus mo ypaBHEHUIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO
BEIIECTBA MJIU MPOYKTa PEAKLIMHU 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIUHN).

A3oTconepikaliye opraHn4eckie CoOeIMHEHUS.

AMUHOKHUCIIOTH Kak aM(OTepHble OpraHnyeckue coenauHeHus. dusznueckne U XMMHUECKHE
CBOWCTBAa AaMMHOKHUCIOT (Ha NpuUMepe TIJIMIUHA). buojornueckoe 3HauY€HUE AaMHUHOKHUCIIOT.
ITentuaer.

benkn kak HpUpPOAHBIE BBHICOKOMOJIEKYJISIDHBIE cOoenMHEHHusA. llepBuuHas, BTOpUYHas H
TpeTHYHasi CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBa O€NKOB: TUIPOIM3, JeHATypauus,
KayeCTBEHHbIE peaKMy Ha OEJIKH.

DKCrepUMEHTAIbHbIE METOAbl M3YYEeHHs BEIIeCTB M HX IMpeBpalleHHil: HaOJIoJeHHe U
OIMCaHME JIEMOHCTPAIIMOHHBIX OIMBITOB: JIEHATYpalusi OCJIKOB MPU HArpEBaHWUH, IBETHBIE PEaKIHH
O€JKOB.

BbicokomonekyIsipHbIe COeJUHEHHSA

OcCHOBHBIE TOHATUS XHUMHU BBICOKOMOJIEKYJIIPHBIX COCOVUHEHHNA: MOHOMED, IIOJUMED,
CTPYKTYpPHOE€ 3BEHO, CTENIEHb IOJUMEPU3ALINH, CPEIHASA MOJIEKYIsIpHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJIAPHBIX COCIUHEHUH — MOJTMMEPU3ALNS U OJUKOHICHC AL



DKcIepUMEHTAIbHBIE METO/bl M3y4YeHHs BEUIECTB W UX IPEBPAIICHUIN: O3HAKOMIIEHHE C
oOpa3amMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAyYyKOB.

MexnpeaMeTHbIe CBSI3U.

Peanuzanuss MeXnpeIMETHBIX CBA3€W MPHU M3y4EHUU opraHuyeckorl xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAy4YHBIX MOHATUH, TaK W
MOHATHM, SBISIOIIUXCA CUCTEMHBIMU JJIS1 OTJICIbHBIX NPEAMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOm1re ecTeCTBEHHO-HAyYHbIE MMOHATHS: SIBICHUE, HAYYHBINA (aKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHallu3, CHUHTE3, Kilaccuukaius, MNepUOJUYHOCTb, HAONIOJCHHE, H3MEpPEHHE, HKCIEPUMEHT,
MO/ICIIUPOBAHUE.

®uszuka: MaTepus, JHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPIeTUYECKUN YPOBEHb,
BEIIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHME BEIIECTBA, (PM3NYECKHE BEIMYMHBI U €AMHUIBI UX
U3MEpeHusl.

buonorusi: kierka, opranusM, Ouochepa, OOMEH BemIECTB B OpraHusMme, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHBIE BellecTBa (O€IKHU, YIIIeBOIbL, )KUPHI, (DEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIE MTOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: muileBble TPOAYKTHI, OCHOBBI PallMOHAILHOTO MUTAHHS, MOIOIIUE CPEACTBA,
JICKApCTBEHHBIE U KOCMETHUYECKHE Iperaparhl, MaTepHajabl U3 MCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.



IINIAHMPYEMBIE PE3VIJIBTATBI OCBOEHIA ITPOI'PAMMEBI 11O XM HA FA30BOM
YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHIAA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBAaHUS K pe3ylbTaTaM OCBOCHUS OOYYarOIIUMHCS
porpaMM CpeaHero odmero oOpa3oBaHus (JTMYHOCTHBIM, METANPEIMETHBIM U IPEIMETHBIM).
Hayuno-meronnueckoil 0CHOBO AJis pa3paboTKU IJIAaHUPYEMbIX PE3yIbTaTOB OCBOCHHS IIPOrpaMm
cpeaHero o0mero 00pa3oBaHus SBISETCS CUCTEMHO-IEATEIIbHOCTHBIN TTOIXO/.

B cooTBeTcTBUHM C CHCTEMHO-JESTEIBHOCTHBIM IOJIXOJOM B CTPYKTYpe JIMYHOCTHBIX
pe3yabTaTOB OCBOCHHS MPEaMETa «XUMUS» Ha YPOBHE CPEIHEro 00IIero oopa3oBaHus BbIICICHBI
CJIEYIOIIHE COCTABIISIOLIUE:

OCO3HaHME OOYYAIONIMMHUCS POCCHICKON TpakIaHCKOW HIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOTIPEIEIICHHUIO;

HaJu4Yre MOTUBAIIUU K 00YUYEHUIO;

L[eJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKJACHUN JHMYHOCTH HA OCHOBE KITFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAAULIUN Oa30BOM HAYKH XHUMUU;

TOTOBHOCTh M CIHOCOOHOCTH OOy4arolIuXcsi PYKOBOACTBOBAaTHCS B CBOCH JEsTENbHOCTH
LIEHHOCTHO-CMbICJIOBBIMM ~ YCTAHOBKaMH, IPUCYIIUMHU  LEJIOCTHOM CHUCTEME XMMHUYECKOIO
o0pa3zoBaHMs;

HAJIMYHE MTPABOCO3HAHUS IKOJIOTHUECKON KYIBTYPhI H CIIOCOOHOCTH CTaBUTh LIEIH M CTPOUTH
KU3HEHHBIC TUTAHBbI.

JIMIHOCTHBIE PE3yJIbTAThl OCBOCHHS MPEAMeTa «XHUMHUS» JIOCTHTAIOTCS B JMHCTBE yU4eOHOU
U BOCHHUTATEIbHOW JEATENbHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHMH, COI[MOKYJIbTYPHBIMHU,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMM U HJ€ajlaMd POCCHMCKOr0 Tpa)IaHCKOro OO0IlecTBa,
NPUHATHIMU B OOIIECTBE HOPMAaMHM U TpaBUJIAMH MOBEACHUS, CIOCOOCTBYIOIIMMH IMpolieccamM
CaMOII03HaHUsl, CAMOPA3BUTHUS M HPABCTBEHHOI'O CTAHOBJIEHUS JTMYHOCTH 00YYarOIIUXCSl.

JIMYHOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHS» OTpaxarT cHOpMHPOBAHHOCTH
OTIbITa MO3HABATEIBHONW U MPAKTUYECKOMN AESITEIbHOCTH 00yUaIOIUXCsl 110 pealn3alii NPUHATHIX B
00I1IeCTBE LIEHHOCTEH, B TOM YHUCJIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHHUs O00YYaIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX NMPaB U OOS3aHHOCTEH, YBaXKEHHS K
3aKOHY U NPaBONOPSAKY;

MPEACTABICHUS O COLMAIBHBIX HOpPMax M MPaBWIAX MEKIMYHOCTHBIX OTHOIICHUH B
KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW MEATEIBHOCTH TPU CO3JAaHUH YYEOHBIX MPOEKTOB,
perieHn yueOHBIX 1 MTO3HABATENbHBIX 3a/1a4, BRITOJIHEHHH XUMUUYECKUX dKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMAaTh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JIPYTUX
IIPY aHaJIN3€ Pa3InYHBIX BUJIOB yUEOHOM JESITEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HacleNI0 OT€YECTBEHHON XUMUU;

yYBa)KEHHUS K MIPOIIECCY TBOPYECTBA B 00JIACTU TEOPUU U MPAKTUIECKOTO MPUMEHEHUS XUMUH,
OCO3HaHUS TOTO, YTO JOCTH)KEHUS HAYKU €CTh PEe3yJbTaT JJIUTENbHBIX HAOMIOACHUN, KPOIOTIUBBIX
AKCMEPUMEHTAIIbHBIX IOMCKOB, IOCTOSTHHOTO TPpyAa YYEHBIX U MIPAKTUKOB;

MHTEpeca U MO3HABATEIbHBIX MOTUBOB B MOJIYUEHUH U MOCIEIYIONIEM aHalu3e nH(OpMalun
0 MEePEIOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OLICHMBATh CHUTYallH, CBSI3aHHbIE C XMMHYECKUMHU SIBJICHUSIMHU, U TIPUHUMATh
OCO3HaHHBIE PEIICHUs, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;



FOTOBHOCTU OLICHUBAaTh CBOE IIOBEACHUE M TMOCTYNKHA CBOMX TOBapUUIEH C MO3ULUN
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbS:

MOHUMAHMUS LIEHHOCTEH 370poBOro u Oe3omacHoro oOpa3a >KM3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHHS K COOCTBEHHOMY (PM3NYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

coOJIIoIeHUsI PaBUJI OE30MaCHOT0 00pallleHUs C BEIIeCTBAMU B OBITY, MOBCEIHEBHOMN KU3HU
U B TPYAOBOM JEATEIbHOCTH;

MMOHUMAaHUSI [IEHHOCTH MPAaBUJI UHIUBUAYATbHOTO M KOJUIEKTUBHOTO 0€30MacHOIO MOBEACHHUS
B CUTYAILUX, YTPOXKAIOIIKNX 30POBbIO U JKU3HU JIFOJIEH;

OCO3HAHHUS TMOCIEACTBHUM U HENPUSTUS BPEAHBIX MPUBBIUEK (YIMOTPEOJICHUS aAIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TpyaoBoOro BocnuTaHus:

KOMMYHHMKaTUBHOM  KOMIIETEHTHOCTM B  y4e€OHO-HMCCJIEI0OBATEIbCKOW  JI€ATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOUN U JPYTUX BUAAX ACSITEIbHOCTH;

YCTaHOBKM Ha AaKTUBHOE€ Y4YaCTHE€ B PEUICHUM NPAKTHYECKUX 33Ja4 COLUUAIBHOU
HAMpPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPaKTUIECKOMY U3YyUeHHIO podeccuii pa3arnyHOro poaa, B TOM YUCIIE Ha OCHOBE
MIPUMEHEHHUSI IPEIMETHBIX 3HAaHUH 110 XUMUU;

YBa)KEHUs K TPYAY, JIIOJSAM TPYJa U pe3yJIbTaTaM TPYIOBOM ACITEIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHJIMBUIYaTbHOW TPACKTOPUU OOpa3oBaHMs, Oyayiiei
npodeccur M peanu3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX WHTEPECOB,
CHOCOOHOCTEH K XUMUU, MHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 3x0/10rMUeCcKOro BOCIMTAHMA:

HKOJIOTHYECKU IIeJIeCO00Pa3HOr0 OTHOILIEHHUS K MPHUPOJE, KaK MCTOYHUKY CYIIECTBOBAaHUS
’KM3HHU Ha 3emie;

MOHUMAaHUS TJIO00ANBHOTO XapaKTepa HKOJIOTHMYECKUX MPOOSeM, BIHSHHUS IKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOAHON U COLIMATBHOM CPEbI;

OCO3HaHHUS HEOOXOAMMOCTH HCIOJIb30BaHUS JOCTHKEHUH XUMHUU JUJIsl PELIEHUs BOIPOCOB
PalMOHAIBHOTO PUPOJOIIOIB30BAHNS;

AKTUBHOI'O HENPUATHS JIEUCTBUH, NMPUHOCALIUX BpEI OKPYKalolIeW IPUPOJHON Cpene,
YMEHHUS TPOTHO3UPOBATH HEOIArONMPHUSATHBIE SKOJOTUYECKHUE IOCICACTBUS TPEANPUHUMAESMBIX
JNEUCTBUN U MIPEAOTBPALIATh UX;

HAJIMYUST PA3BUTOIO DKOJOTHYECKOTO MBIIUICHUS, SKOJOTMYECKOW KYJIbTYpPhI, OIBITA
JEATEIbHOCTH ~ DKOJOTMYECKOM  HANPABICHHOCTH, YMEHHMS  PYKOBOACTBOBATbCA HMHU B
MMO3HABATEIbHOW, KOMMYHUKATHBHON M COIMAJIBLHOW MPAKTHKE, CIOCOOHOCTH U YMEHHUSI aKTUBHO
MIPOTUBOCTOATH UACOJIOTHH XeMopoOuu;

7) HEHHOCTH HAYYHOI0 MO3HAHUSA:

c(OPMHPOBAHHOCTU MHUPOBO33PEHHSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS
HayK{ U 0OIIECTBEHHOM MPAKTHKH;

MOHUMAHUS CHeNU(PUKN XUMUW KaK HayKd, OCO3HaHHS €€ poilu B (HOPMUPOBAHHUU
paIMOHAIBLHOTO0 HAYYHOI'O MBIIUIEHUS, CO3JaHUM IEJIOCTHOIO TPEACTaBIEHUS 00 OKpYy)KaroleM
MHpPE KaK O €IMHCTBE MPUPOJBI U YEIIOBEKA, B IO3HAHUU ITPUPOJIHBIX 3aKOHOMEPHOCTEN U PELIEHUN
po0GJieM COXpaHEeHUsI IPUPOJTHOIO PABHOBECHS;

yOeXKAEHHOCTH B OCOOOM 3HAYUMOCTH XHMHH MJII COBPEMEHHOW UMBUIM3AIUU: B €6
T'YMaHUCTHYECKON HANpaBICHHOCTH W Ba)XHOM pOJIM B CO3JaHUM HOBOW 0a3bl MaTepualbHON
KYJIBTYpPBI, PEIICHUU TI00ANBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHs YEIOBEUYECTBA — CBHIPHEBOM,
SHEPreTHYECKOM, MUIIEBON U SKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTUN MEAUIIMHBI, O0ECTIeueHun
YCIIOBUH YCIIEITHOTO TPYAA U SKOJIOTHYECKUA KOM(POPTHOM KU3HU KaXKIOTO WieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHOM TIPaMOTHOCTH: ITOHUMAaHUsA CYIIHOCTH  METOJOB  IO3HAHWS,
UCIIOJIb3YEMBIX B ©CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIONIb30BAaTh MOJy4YaeMmble 3HAHUS IS



aHaIM3a U 00BSCHEHUS SABJICHUN OKPYKAIOIIET0 MUPA U MPOUCXOSAIINX B HEM U3MEHEHUH, YMEHHS
nenaTh 00OCHOBaHHBIC 3aKIIIOUCHHUSI HA OCHOBE HAyYHBIX (PAaKTOB M MMEIOIIUXCS JAHHBIX C IIENIBI0
MOJIYYCHHUA NOCTOBCPHBIX BBIBOIOB,

CIIOCOOHOCTH CaMOCTOSITENIFHO HCIIOIb30BaTh XMMUUCCKHAE 3HAHUS JUISl PEIICHHs TPO0JIeM B
PCAIBbHBIX )KU3HCHHBIX CUTYyallUAX;

UHTEepeca K O3HAHUIO U HCCIIe0BATEIILCKO eI TeIbHOCTH;

TOTOBHOCTH ¥ CIIOCOOHOCTH K HEIpEephIBHOMY 00pa3oBaHHMI0O M CaMOOOpPa3OBaHHUIO, K
AKTUBHOMY OJIYYCHHUIO HOBBIX 3HAHUI 110 XUMUH B COOTBETCTBHH C KU3HCHHBIMH TIOTPEOHOCTSIMHU;

MHTEpeca K 0COOCHHOCTSIM Tpy/a B Pa3InYHbIX cepax mpodhecCHOHATbHON 1eATeIbHOCTH.

METANIPEAMETHBIE PE3YJIbTATDI

MertanpeaMeTHbIe pe3ybTaThl OCBOCHHS yU4eOHOTO MpeaMeTa «XUMHUS» Ha YPOBHE CPETHETO
o011ero o0pa3oBaHUs BKIIFOYAIOT:

3HaYUMBIE Ui (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOUIUXCS MEXAUCHUIIIMHAPHBIE
(MeXIpeIMeTHbIE) 00IIeHayUHble IOHATHS, OTPAKAIOLIUE LEIOCTHOCTh HAYYHOW KapTHUHBI MUpA U
crenu(puKy METOJO0B IMO3HAHUS, HCIOIb3yeMbIX B €CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEPTHUsl, SBJICHHE, MPOILIECC, CUCTEMA, HAy4YHbIH (aKT, NMPHUHIUI, TUMOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPUs, UCCIIeI0BAaHUE, HAONIOICHHE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCcajbHble yueOHbIE AeHCTBUS (I103HABATEIbHbIE, KOMMYHUKATUBHBIE, PETYISATUBHbIE),
obecnieunBaromue GopmupoBanue (QyHKIHOHAIBHON T'PAMOTHOCTH M COLIMAJIbHOW KOMIIETEHIIUU
o0yJaromuxcs;

CIOCOOHOCTh oOyuaromuxcs HCITI0JIH30BaTh OCBOCHHBIC MEXIUCITUTUTMHAPHEBIE,
MHUpPOBO33PDEHUYECKHE 3HAHWS W YHHBEpCAJIbHBIC YUeOHBIE JCHCTBUS B I03HABATEIBHOH U
COIIMAIBHON MTPAKTHKE.

MertanpeameTHble  pe3yibTaThl OTPAXKAIOT OBJAJACHHUE YHHUBEPCAJIbHBIMU  Y4E€OHBIMU
MO3HABATENIbHBIMU, KOMMYHUKAaTUBHBIMH U PETYISATUBHBIMH JIEHCTBUSMHU.

OBJjajieHHe YHUBEPCAIbHBIMYU Y4eOHBIMU MO3HABATEIbHBIMHU A€HCTBUAMM:

1) 6a3oBble JIOrHYecKue AeiCTBHS:

CaMOCTOATENbHO  (OPMYIHPOBATh U  aAKTYaJIU3UpPOBaTh MPOOJIEMy, BCECTOpPOHHE €&
paccMaTpuBarth;

OTpeNeNsaTh IENN JeITeNbHOCTH, 3aJaBas IapaMeTpbl W KPUTEPUU UX JIOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI ACSITEIIBHOCTU C TOCTABICHHBIMU 1IEJISIMHU;

HCIIOJIB30BAaTh IIPU OCBOCHHUU 3HAaHUU HpI/IéMI)I JJOTUYCCKOT'O MBIIIJICHUSA — BBIACIATH
XapakTepHble TMPU3HAKM TIOHATUA ©  yCTAaHABIMBaTh WX B3aMMOCBS3b, HCIOJIb30BaTh
COOTBCTCTBYIOIIUC ITOHATUSA JIA 0O0BSICHEHUS OTACJIIBbHBIX (1)aKTOB u SIBJ'IGHI/II\/'I;

BBIOMpATh OCHOBAHUS M KPUTEPHUH IS KJIACCU(DUKAIIUY BEIIECTB U XUMHUYECKHUX PEAKIIHIA;

YCTaHaBJIMBAThG NPUIHNHHO-CICACTBCHHBIC CBA3U MCKIY N3YUACMbIMU ABJICHUAMMU,

CTPOUTH JIOTUUECKUE pacCyXIeHus (MHAYKTUBHBIC, IEIyKTUBHBIC, TI0 aHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIUPOBATH BBIBOJBI U
3aKJIIOYEHUS;

INPUMCEHATE B IPOLCCCE IMO3HAHHUA, HCIIOJIB3YEMBIC B XHMMHU CHMBOJIMYCCKUC (3HaKOBBIe)
MOJIeTIH, TTPe0Opa3OBLIBATh MOJAEIBHBIC MPEACTABICHUS — XUMUUYECKUN 3HAK (CHMBOJI) DJIEMEHTA,
xumMudeckas ¢GopMmysa, ypaBHEHHWE XHWMHUYECKOW pEaKIMu — TPU PEHIeHUH YISOHBIX
MO3HABATENBHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSATh HA3BaHHBIE MOJICIbHBIC MPEICTABICHUS NS
BBIABJICHUS XapaKTCPHBIX ITPU3HAKOB U3YYaC€MbIX BCIICCTB 1 XUMHUUYCCKUX peaKunﬁ.

2) 6a3oBbIe HCCIeA0BaTEIbCKHE IeliCTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIH;

(I)OpMy.HI/IpOBaTB oeJamm MW 3aJadud HUCCICAOBAaHHA, HMCIIOJIbB30BaTh IIOCTABJICHHBIC H
CaMOCTOATEIILHO C(hOPMYITHPOBAHHBIC BOTIPOCHI B KAU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI JIJIS
(bopMHUpPOBaHUS TUIIOTE3HI 110 MPOBEPKE MPABIIIBHOCTH BBICKAa3bIBAEMbIX CYXICHUM;
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BJAJIETh HABBIKAMH CAMOCTOSATENBHOTO IUIAHUPOBAHUS M TPOBEACHHUS YYEHUUYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAONIOJaTh 3a XOJOM IIpOIecca, CaMOCTOSITEIbHO
MPOTHO3UPOBATh €ro  pe3ylibTaT, (OPMYIHPOBAaTH O0OOOLICHUS ¥ BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH DPE3YJIbTATOB HCCIIEA0BaHMS, COCTAaBJIATh OOOCHOBAHHBIM OTYET O MPOJIEIaHHOU
pabore;

IpUOOpeTaTh ONBIT YYEHUUYECKOW MCCIEeN0BATEIbCKOM M IPOEKTHOM JAEATeNbHOCTH,
NPOSIBJIAITh  CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBHOMY IIOMCKY METOJIOB pEIICHUs
IPAKTUYECKUX 3a/1a4, IPUMEHEHHIO Pa3JInYHbIX METO/I0B TO3HAHMS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCS B PA3JIMUHBIX HCTOUHUKAX MH(OpMALMK (HAyYHO-TIONYJIsIpHAs JIUTepaTypa
XUMHAYECKOTO COJEp)KaHUs, CIpaBOYHBIE IOCOOMs, pecypchl VHTepHeTa), aHaIU3HpOBATH
MHGOpPMALIMIO Pa3IMYHbIX BUIAOB U (GOPM MpPEACTaBICHUS, KPUTHYECKH OLEHUBAaTh €&
JIOCTOBEPHOCTb M HEITPOTUBOPEUNBOCTD;

(GbopMynMpoBaTh 3ampochl M NPUMEHSATh pa3jIMyHble METOAbI IpPU IOMCKE U 0TOOpe
nHbopMaKy, HeOOXOMMOM [T BBITIOJHEHHS YI€OHBIX 33a]1a4 ONPEIeIIEHHOTO THIIA;

IpUOOpeTaTh OMNBIT MCIOJb30BaHUS HH(OPMAIIMOHHO-KOMMYHHKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJILHO BBIOMpAaTh ONTUMalbHYIO (OpMY IpeacTaBieHHs HHPOpPMaIUU (CXEeMbl,
rpaduKu, [uarpamMmbl, TaOJIUIbL, PUCYHKHU U IPYTHUE);

UCIOJb30BAaTh HAy4YHBIM S3bIK B KauecTBe CpeAcTBa IpU paboTe C XUMHUYECKOH
nHpOpMaNKe: MPUMEHATh MEeXIPeAMETHbIE ((PU3NIECKHe M MAaTEeMaTHYECKHE) 3HAKH U CHUMBOJIBL,
dbopMyIibl, a06peBUATYpPbI, HOMEHKIIATYPY;

HCII0JIb30BaTh U MpeoOpa30oBbIBATh 3HAKOBO-CUMBOJINYECKUE CPEJICTBA HATJISIIHOCTH.

OsJajieHNe YHUBEPCAJIbHBIMM KOMMYHUKATHBHBIMM el CTBHSIMU:

3a/laBaTh BOIIPOCHI IO CYILECTBY OOCYKJIAae€MOW TeMbl B XOJ€ Iuaiora W/WIN JAUCKYCCHUH,
BbICKa3blBaTh HUJAEH, (HOPMYIHPOBATh CBOM  MPEUIOKEHUS  OTHOCUTENIBHO  BBIOJHEHHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYNIaTh C TMpe3eHTalueil pe3ylbTaTOB I03HABATEIbHON JESATEIBHOCTH, IOJYYEHHBIX
CaMOCTOSITENIHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU BBIIOJIHEHUU XUMUYECKOTO SKCIIEPUMEHTA,
MPAaKTUYECKON PabOThHl MO MCCIEJOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB, peaju3alid y4eOHOTO
npoekTa M (OpMYJIHPOBaTh BBIBOJBI IO pe3yjibTaTaM HPOBEAEHHBIX HCCIEIOBAHUNA MYTEM
COI'JIACOBaHUS MO3ULUH B X0/l 00CYKAEHUS 1 0OMEHa MHEHUSIMH.

Ogiaenne yHUBEPCATBLHBIMH PeryJsTUBHBIMU 1€ CTBUSIMM:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBIATH CBOIO IO3HABATENBHYIO JESTEIbHOCTD,
ompezaensis €€ LEIU W 3aJayd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIMMOCTH KOPPEKTHPOBATh
npeJularaeéMblii  aJrOpuTM JAEHCTBUM TpPU BBIMOJHEHUM YYEOHBIX M HCCIEIOBATENbCKUX 3a7ad,
BbIOMpaTh Haubosiee 3(PPEeKTUBHBIA CIOCOO MX pElIeHHs ¢ YYETOM IOTY4YeHHs] HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIMSIX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH J€ATEIbHOCTH HAa OCHOBE CaMOaHalln3a U CaMOOIEHKH.

HNPEAMETHBIE PE3YJIBTATBI
10 KVIACC

[IpeameTHbIe pe3ynapTaThl OCBOEHUS Kypca «OpraHnyeckas XUMHsD OTPaKaroT:

c(hOPMUPOBAHHOCTH MPEJCTABICHUNA O XUMHUYECKOW COCTABJISIIOIICH €CTECTBEHHO-HAYyYHOU
KapTUHBl MHUpA, POJIM XUMUU B TO3HAHUU SIBJICHUM MPHUPOAbI, B (OPMUPOBAHUU MBILUICHUS U
KyJIbTYypbl JHUYHOCTH, €€ (YHKIMOHAJBHOW TPaMOTHOCTH, HEOOXOAMMOM Ml pelIeHus
MPAKTUYECKUX 3a/lad M DSKOJOTHYECKHM OOOCHOBAaHHOTO OTHOILIEHUSI K CBOEMY 3I0pPOBBIO U
MIPUPOAHOM CPEJIE;
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BJIQICHUE CUCTEMOM XMMHMUYECKUX 3HAHUN, KOTOpasl BKIKOYAET: OCHOBOIOJIATAIOLINE TOHITHS
(XMMHUYECKHII 3JIEMEHT, aToM, »JJEKTpPOHHas O000JIoYKa aToMa, MOJIEKYyJa, BaJlCeHTHOCTb,
AJIEKTPOOTPHUIIATEILHOCT, XUMHUYECKas CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpaIll€HHast), MOJIb, MOJIIpHAs Macca, MOJIIPHBIN 00BEM, YIIIepOAHBINA CKelleT, (yHKIMOHAIbHAs
rpymnmna, paaukai, U30Mepusi, H130Mepbl, FOMOJIOTMYECKUH PsiJl, TOMOJIOTH, YIJIEBOJOPO/Ib, KUCIOPOJ
U a30TCOAEpKAILINUE COCIUHEHNS, MOHOMED, ITOJIMMED, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE
COEIMHEHMS); TEOPUU U 3aKOHBI (TEOpHsl CTpoeHHus opraHumueckux BemectB A. M. byrieposa,
3aKOH COXpPaHEHUS MacChl BEIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKHUN SI3BIK XUMHH;
MHUPOBO33PEHUYECKUE 3HAHUS, JIeKallu€ B OCHOBE I[OHMMAHUS IMPUYMHHOCTH M CUCTEMHOCTH
XUMHUYECKUX SIBJICHUHM, (AKTOIOIMYECKHE CBEIACHHUS O CBONCTBAaX, COCTaBe, IOJYYCHUH U
0€30IaCHOM HCIOJIb30BAHUN BAKHEHIIMX OPraHMYECKHUX BEHIECTB B OBITY W MPAKTHYECKOU
JESTEIIBHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBISBIISITh XapaKTEepPHbIC PU3HAKU MOHIATUHN, yCTAaHABIUBATh UX
B3alMOCBA3b, HCIOJb30BaTh COOTBETCTBYIOIIME IOHATUS IIPU ONMCAHUU COCTaBa, CTPOCHUS U
MPEBPALICHUN OPTraHUYECKUX COCTUHECHUM;

Cc(OPMHUPOBAHHOCTh YMEHMH MCIIOJIb30BaTh XMMHUYECKYI0 CHMBOJIUKY [UIS COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHO) (OPMYIT OPraHMYECKUX BEIIECTB U
YPAaBHEHUI XMMHUYECKUX PEAKLHUI, N3rOTAaBIMBAaTh MOJEINA MOJIEKYJ OPraHMYECKHX BEILECTB IS
WUTIOCTPAIIMM UX XUMHUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

Cc(OPMHPOBAHHOCTh YMEHHUH YCTaHABIMBATh IPUHAJICKHOCTb HM3YUYEHHBIX OPraHUYECKUX
BEIIECTB 10 WX COCTaBY H CTPOSHHUIO K OINpeneI€HHOMY KJaccy/Tpynme COCIMHEHUH
(YriaeBogopo/isl, KUCIOPOJ M a30TCOAEPIKAIINE COSAUHEHHS, BBICOKOMOJIEKYJIIPHBIE COCIMHEHMS),
JaBaTb WM Ha3BaHus 10 cucrematndecko Homenkinarype (JUPAC), a Takxke mNpuUBOANUTH
TpPUBMAJIbHBIC HA3BaHUS OT/ENBHBIX OPraHMYECKHX BEIECTB (ITHJIEH, NPONMIIEH, aleTHUJICH,
STWIEHIJIUKOJIb, TIMLEPUH, PeHO, popMalIbIerul, alleTalbIeru/i, MypaBbuHas KUCIO0Ta, YKCYCHas
KHCJIOTa, OJIEMHOBAsl KUCJIOTa, CTEapUHOBAas KHMCJIOTa, TII0K03a, (PpyKTo3a, Kpaxmal, LEI0I03a,
TJIMIIHH);

C(OPMHPOBAHHOCTh YMEHHUS OIPENENATh BUABl XHMHYECKOM CBSI3M B OpraHMYECKUX
COEMHEHUX (OJIMHAPHBIE U KPAaTHBIE);

C(OPMHPOBAHHOCTh YMEHHS TPUMEHATH TIIOJIOKEHHUsI TEOPUHM CTPOEHHs] OpPTraHUYECKUX
BeuiectB A. M. BytnepoBa 111 00bSCHEHHUS 3aBUCHMOCTH CBOMCTB BELIECTB OT UX COCTaBa U
CTPOEHMSI; 3aKOH COXPAaHEHHS MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh COCTaB, CTPOCHHE, (PU3NUECKUE U XUMHUUECKHE
CBOWCTBA THIMHMYHBIX MPEACTaBUTENIEH Pa3IMUHBIX KJIACCOB OPraHMYECKHUX BEIIEeCTB (METaH, 3TaH,
STUJICH, TPOINWJIEH, aleTwieH, Oyraauen-1,3, merunOyraaueH-1,3, OeH30J, METaHOJ], ATAHOI,
STUJICHIJIMKOJb, TJIMIEPUH, (EHOJI, aleTalbleru]l, MypaBbuHas U YKCYCHas KHUCIOTHI, TJIOKO03a,
Kpaxmall, LeJII0JI03a, aMUHOYKCYCHas KHUCJIOTa), WJUIIOCTPUPOBATh T€HETHUECKYIO CBSI3b MEXIY
HUMH YpPaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKHUX DPEAKIMH C HMCIOIb30BAHHEM CTPYKTYPHBIX
(opmyu;

c(OPMHPOBAHHOCTh YMEHHS XapaKTEePU30BaTh UCTOYHUKH YIJIEBOJOPOIHOTO CHIPhs (HE(DTH,
MPUPOJHBIN Ta3, yrojb), cnocoObl MX MepepadOoTKU U MPaKTUYECKOe MPUMEHEHHE MPOJYKTOB
nepepadoTKH;

c(OpPMUPOBAHHOCTh YMEHUI NMPOBOIUTH BHIYMCIEHUS MO0 XUMUYECKUM YpaBHEHHSIM (MaccChl,
00bEMa, KOIMYECTBAa MCXOJHOTO BEIECTBA MIIM MPOAYKTA PEAKIMU IO M3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WJIN MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHUI BIAJE€Th CUCTEMOW 3HAaHHW OO0 OCHOBHBIX METOJaX HAy4YHOTO
MIO3HAHUS, UCIIOJIb3YEMbIX B XUMHUHU IIPU U3YYEHHUH BELIECTB U XMMHUUYECKHX SIBJICHUN (HaOJII0IeHHE,
U3MEpPEHHUE, IKCIIEPUMEHT, MOJIEIMPOBAHUE), UCIOIb30BaTh CUCTEMHBbIE XMMHUYECKUE 3HAHUS AJIs
IPUHATHS PEIIEHUH B KOHKPETHBIX >KM3HCHHBIX CUTYalUsAX, CBA3AHHBIX C BEHIECTBAMHM U HX
IIPUMEHEHHUEM;
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c(OPMHPOBAHHOCTh YMEHHUH COOJIIOATh MpaBWJia MOJIb30BAHUS XUMHUYECKOH MOCYIOH H
Ja00paTOPHBIM O0OpPYIOBAaHUEM, a TaK)Ke IpaBuia OOpaIEeHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMH TI0 BBIITOTHEHUIO JTa00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUH IUIAHUPOBATb W BBINOJHATH XUMHUYECKUH HKCHEPUMEHT
(mpeBpallleHus OPraHUYECKUX BELIECTB MPU HArpeBaHHM, IOJyYEHUE 3TUJIEHA U H3Y4YEHHUE €ro
CBOMCTB, KaUeCTBEHHBIC PEAKI[MU OPraHUYECKUX BEIIECTB, JIEHATYypalus OeJIKOB IIPU HarpeBaHUH,
[[BETHBIE PEAKIIUU OEJIKOB) B COOTBETCTBHH C MPABHJIAMH TEXHUKU O€30MAaCHOCTH MPU OOpaIeHuu
C BellecTBaMM M J1a0OpaTOPHBIM OOOpYIOBaHUEM, MPEACTABIATH PE3YJIbTAaThl XHUMHUYECKOIO
SKCIepUMeHTa B (OpME 3alUCH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUid H (OPMYIHPOBATH
BBIBOJIbI HA OCHOBE ATHX PE3yJbTaTOB;

c(OPMHPOBAHHOCTh YMEHUH KPUTUYECKH aHAIU3UPOBATh XUMHUECKYI0 HH(OpPMAIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeacTBa MaccoBoil undopmarmu, UHTEpHET U ApYyrux);

c(OPMHPOBAHHOCT yMEHHUI COOMIOAAaTh TMpaBUia OSKOJOTUYECKH —LEIeco00pa3HOro
MOBECHUA B OBITY U TPYIOBOW JEATEIBHOCTH B LEISAX COXPAHEHHUS CBOETO 3/I0POBbS U
OKpY’KaloIlllell MPUPOJHON Cpesbl, OCO3HABATh OINACHOCTb BO3ACMCTBUS Ha >KUBBIE OPraHU3MbI
orpeaeNnEéHHbIX OPTaHNYECKUX BEIECTB, MOHUMas cMbich nokaszarens [1JIK, moscusaTe Ha mpumepax
CTIIOCOOBI YMEHBIIIEHUS U IPEOTBPALICHNS UX BPETHOTO BO3ACUCTBHUS HA OPraHU3M YeJIOBEKa;

Ui OOy4yaroUmMxcs C OTPaHHUYEHHBIMH BO3MOXKHOCTSIMH 3[I0POBBSI: YMEHHE MPUMEHSThH
3HaHHA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XMMHUECKUX SIBJICHMIA;

JUISL CJIETIBIX U CIAOOBUIANIMX OOYYarOUIMXCSA: YMEHHE UCIOJIb30BaTh PelbeHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiis muist 3anvcu XUMHIecKux GopMy.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KoaunuecTBO 4acos DJIeKTPOHHbIE
HaumenoBanue
. a3/1eJIOB ¥ TeM K n (uudposbie)
HT bHBI AKTHYECKH
n/n ﬁ OrpaMMbl Bcero 06 po ¢ pﬁ cerme o0pa3oBaTejIbHbIE
a00ThbI a00THI
potp P P pecypchl

Pa3znea 1. Teopernueckue 0CHOBBI OPraHUYECKOM XUMUM

[Ipenmer
OpraHNu4eCcKOu
xumuu. Teopust
11 CTPOEHUs
OpraHUYEeCKUX
COeMHEHM A.
M. bytneposa

Uroro no pazneny
Pa3nea 2. Yraesogopoasbl

[Ipenenbuble

2.1 yTIAEBOIOPOIBI —
AJIKaHbI
HenpenensHubie
yTI€BOIOPO/IBIL:

2.2 aJIKCHEI,
aJIKaIMCHBI,
AJIKMHBI

ApomaTtnueckue
YII€BOJI0POIbI

2.3

[IpupoaHbie
UCTOYHUKHU
YTJIEBOJIOPOIOB U
ux nepepadoTka

2.4

Uroro no pazneny

13

Paznea 3. Kucaopoacoaep:xamue o

rFraHHYC¢CKHE COCINHCHUA

3.1 Crnuptsl. @enon 3
Anpaerujpl.
39 Kap6oHoBeie 7
KHUCJIOTHI.
Crnoxubie 3¢upbl
3.3 VrneBoasl 3 1
Hroro no pasneny 13

Pasnen 4. A3oTcoaep:kang

HE OPTAaHUICCKHUEC COCITUHCHUSA

AMUHEL
4.1 AMWHOKHCIIOTEL. 3
benxu
HToro no pazneny 3

Paspnen 5. BeicokoMoOJIeKy A pHbIE COeAUHEHUSA
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IImacTmaccel.

5.1 Kayuyxkun. 2
Bonokna
Hroro no pazueny 2
OBIIEE
KOJIMYECTBO YACOB 34 2

I10 ITPOTPAMME
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INIOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N KosauyecTBo yacoB JaTta uzyyenust
u/n Tema ypoka Beero Konrpoabnbie IIpakruueckue
padoThI padoThI 1Al dakr
Paszgea 1. TeopeTuyeckue 0CHOBbI OPraHUYeCKOH XUMUM
Hoapa3znen 1.1 Ilpeamer opranudeckoii xumuu. Teopusi crpoeHus oprannyeckux coequHenuii A. M. byrtieposa (3 yaca)
[IpenMer oprannyecko XumMuu, e€
1 PEIMET Op ' 1 04.09.2024
BO3HUKHOBEHHUE, PA3BUTHE U 3HAUCHHE
Teopust cTpoeHUs OpraHUYECKUX
2 coenquHeHuil A. M. byrtnepoBa, €€ OCHOBHbIE 1 11.09.2024
MOJIOXKEHHUS
[IpencraBienue o knaccupuxanuu
opranndeckux Beuiects. Homenkiarypa
3 P o P 1 18.09.2024
(cucremaTHyuecKkasi) U TpUBHUAJIbHBIC
Ha3BaHUs OPraHUYECKHUX BEIIECTB
Pazpnen 2. YrieBonopoabt
IMoapasnen 2.1 «IlpenesbHble yIriieBOAOPOAbI — aJTKAHBI» (2 4yaca)
AJKaHBI: COCTaB U CTPOCHHE
1 11 CTPOCHHE, 1 25.09.2024
TOMOJIOTUYECKHM AT
MertaH u 3TaH — OpocTeIe
2 P 1 02.10.2024
MIPEJICTABUTENH AJIKAHOB
Moapasnen 2.2 «HenpeaenabHbIe YIJIeBOAOPObI: AJIKEHbI, AJKAIMEHbI, AJTKMHBD) (6 4acoB)
1 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 09.10.2024
TUJICH U IPOMUJICH — MPOCTEHIIN
2 THIICH H IPOIILICH — NpoCTeiiue 1 16.10.2024
MIPEICTABUTENH AJIKCHOB
[IpakTtuueckas padota Ne 1. «llomyuenue
3 P p ooy 1 1 23.10.2024
ATUJIEHA U U3YyYEHHUE €r0 CBOMCTBY
Ankanuensl. byranuen-1,3 u
4 AneHEL Byragen-1,3 1 06.11.2024

MeTmiOytaauen-1,3. [Tonyuenue
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CUHTCTUYCCKOI'O KaydyyKa U pE3UHBI

AJIKMHBIL: cOCTaB U 0COOEHHOCTH CTPOCHUA,

TOMOJIOTUYECKUH psijl. ALlETUIIEH — 1 13.11.2024
MPOCTEUIINNA MPEJICTABUTEIb aJIKUHOB
Bbruncnenus no ypaBHEHUIO XUMHUYECKOM 1 20 11.2024
peakiuu

Moapasnen 2.3 «KApoMaTH4yecKue yrijeBoaopoabl» (2 yaca)
Apenbl: 6eH30J1 U TOJIyoJl. TOKCUYHOCTD 1 27 11.2024
apeHoB
['enernueckas cBsA3b yIiI€eBOAOPO/IOB, 1 04.12.2024

MMPpHUHAIICKAIIUX K pa3JIMYHbIM KJIaCCaM

IMonpaznen 2.4 «IIpupoaHbie HCTOYHUKH

YIJIEBOJAOPO/0OB U MX nepepadoTka» (3 yaca)

HpI/IpO,I[HBIe HUCTOYHHUKHU YTIICBOAOPOAOB:

NPUPOIHBIN ra3 ¥ MOMYTHBIE HeQTSIHBIE Ta3bl, 1 11.12.2024
He(Th U MPOAYKTHI € nepepaboTKu
[TpupoHbIE HCTOYHHUKH YTIIEBOAOPOIOB:
NPUPOIHEIN ra3 U MOIYTHBIE HEQTSIHBIE Ta3bl, 1 18.12.2024
He(Th U MPOJIYKTHI €€ epepaboTKu
KonrponbHas pabora no pasaeny 1 1 25 12 2024
«YTIIeBOIOPOABD)
Pa3nen 3. Kuciopoacoaep:kammue opranndeckue coeInHeHus
Hoapasnen 3.1 «Cnuprel. Peno» (3 yaca)

IT JIbHBIE OJJHOATOMHBIE CIIUPTHI:

PEASILHLIE OATHOGTOMIBIC CTHD 1 08.01.2025
METaHOJI ¥ 3TaHOJI. BoopoiHas cBsi3b
M :

HOTOATOMHBIE CIIUPTHI: ATUIICHTJINKOJb U 1 15.01.2025
TJIMLEPUH
@DeHoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKUE U 1 29 01.2025

XUMHNYECKHUEC CBOﬁCTBa, IMPUMCHCHUEC
IMoapasznen 3.2 «Aabaerunanl. Kapoonos

AJIBI[CFI/IIH:II (I)OpMaJILI[el"I/II[ " ancTajabaCTrua. 1

AneroH

ble KUCJI0ThI. Ci10:kHbIE 3GUpbD (7 4acoB)

29.01.2025
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OI[HOOCHOBHLIG MMpEaACIbHBIC Kap6OHOBBIC

KHMCJIOTBI: MypaBbHHAsI U YKCYCHAas . 05022025
[TpakTudeckas padora Ne 2. «CBoiicTBa
paf::TBopa chycI:{oﬁ KHUCJIOTBD) 1 12.02.2025
CreapuHOBas U OJIEMHOBASI KMCIIOTHI, KaK
HpeI[IC)TaBI/ITeJII/I BBICIINX Kap60HOBLI;( KHUCJIOT . 19.02.2025
e — 1
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE
KapOOHOBBIX KUCIIOT. [ MAPOIH3 CIIOKHBIX 1 05.03.2025
3¢upoB
Kupsl: ru W3, IPUMEHEHHU
61/10?‘[01“1/1‘121(?1:); ;;nf )KI/Ii)OeB ” 1 12.03.2025
Hoapasznen 3.3 «YruaeBoabl» (3 yaca)
VYrneBoabl: cocTaB, KjlacCHUpUKaIHS.
Baxueiinme npecTaBuTeNu: TIH0K03a, 1 19.03.2025
bpykTo3a, caxaposa
5(1;);;(1\1\2:;1;1 LEJUTI0NI03a KaK MPUPOJIHBIE 1 02.04.2025
KontponbHas padoTa no pasneny
«Kucnopoacoaep:xaiiue opraHn4ecKue 1 09.04.2025
COCTMHECHUS»
Pa3nes 4. Azorcoaepskanue OpraHu4ecKue coeJHHeHH
Hoapasnen 4.1 «kKAMuHBbI. AMUHOKHCI0THI. Besakm» (3 yaca)
AMUHBI: METWJIAMUH U aHWJINH 1 16.04.2025
AMUHOKHUCIOTH KaK aMm(pOTepHbIS
OpTaHUYECKHUE COSTMHEHUS, X 1 23.04.2025
Ounonoruveckoe 3HadeHue. [lenTuabt
benku kak nmpupoHbIe 1 30.04.2025

BBICOKOMOJICKYJIIAPHBIC COCANHCHUA

Paspnen S. BeicokomoJieKyIsIpHbIE COCAUHEHUS
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Hoapasznen 5.1 «Ilnactmacenl. Kayuyku. Bosioknay (2 yaca)

33

34

OBIIEE KOJIMYECTBO YACOB I10
I[TPOTPAMME

OcHOBHBIE IOHATHS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN

1

OcHOBHBIE METO/IbI CUHTE3A
BBICOKOMOJIEKYJIIPHBIX COCTUHEHUH. 1
[IimacTMacchl, KaydykH, BOJIOKHA

34 2 2

19

07.05.2025

14.05.2025




YYEBHO-METOANYECKOE OBECIIEHEHHUE OBPA30OBATEJIBHOI'O
ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI VI YYHEHUKA

METOAUYECKHUE MATEPHUAJIBI V1A YUYUTEJIA

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETH
UHTEPHET



