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IHHOACHUTEJIBHAS 3AIIMCKA

IIporpamMma 1o XMMHUH Ha ypOBHE cCpeAHero oOmiero oOpa3oBaHMs pa3paboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpa3oBanuu B Poccuiickoit
denepanuny, Tpe0OBaHUA K pe3yibTaTaM OCBOEGHHs  (enepanbHOl  oOpa3oBaTesnbHOU
nporpamMmbl cpeanero obmero obpasosanust (OOIT COO), mpencrasneHusix B degepanibHoM
rocygapcTBeHHOM oOpaszoBatenbHOM cranaapre COO, c¢ yuérom KoHuenuuu npenogaBaHus
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit ®eneparum,
peaIu3yoLMX OCHOBHbIE 00pa30BaTelIbHbIE POTrPAMMBI, 1 OCHOBHBIX MOJOXEeHUH «CTpareruu
pa3Butus BocnutaHus B Poccuiickoil @enepanuun Ha nepuof no 2025 roxa» (Pacnopspkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0M0B K pa3pabOTKe MNpOrpaMMbl IO XHMHH, K OIpPEAEICHHIO 001ei
CTpaTeruy oOydeHUs, BOCIIMTAHUS U PAa3BUTUS O0YyYarOIUXCs CpeACTBaMU Y4eOHOIro mpeaMera
«Xumus» s 10-11 xnaccoB Ha 06a30BOM YpPOBHE COCTAaBMJIM KOHLIENITYyaJbHBIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBICHHOCTH ILeNiel, COJepXKaHMs, pEe3yJbTaToB OOy4eHHs U
TpeOOBaHUI K YPOBHIO MOJTOTOBKHU BBIITYCKHHUKOB.

Xumuueckoe o0pazoBaHHMe, IOJy4aeMOe BBIITYCKHUKAMU  001eo0pa3oBaTeabHON
OpraHu3alliy, SBISETCS HEOThEeMJIEMOM 4YacThl0 UX oOpasoBaHHOCTH. OHO  CIYXHT
3aBEpILIAIOIIMM 3TalloM peau3alii Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, MPUCYIIUX LEJIOCTHOM CHUCTEME XHMUYECKOro o00pa3oBaHUsA. OJTH ILIEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB IMPHPOJIbL, (HOPMUPOBAHHUS MHUPOBO33PEHHsI M OOILIEH KYJIbTYphI
YeJIOBEKa, a TaKK€ OJKOJIOTMYECKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY 3/I0pOBbIO U
npupoaHoll cpene. Peanusyercs xumudyeckoe oopazoBaHue 00YYaIOLIMXCs HA YPOBHE CPEIHEro
oOuiero oOpazoBaHusl CpeACTBaMH y4eOHOro mpenMera «XUMHUS», COJAEp)KaHUE U IOCTPOCHUE
KOTOPOTO ONpeZeNieHbl B IMporpaMMme MO XMMHUHM € Y4ETOM CHEIM(DUKM HAyKd XHMHUH, €&
3HAu€HUs B MO3HAHUU MPUPOIBI U B MaTepUaIbHON KU3HU OOILECTBA, a TAaKXkKe C y4ETOM OOIIMX
Hesell ¥ MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSHUE CHCTEMBI CPETHEro OO0IIero
oOpa3zoBanus B Poccuiickoit denepannu.

XUMHSI KaK 3JIEMEHT CUCTEMBI €CTECTBEHHBIX HAayK UTPaeT 0COOYI0 POjib B COBPEMEHHOM
LUBUJIM3ALMH, B CO3/IaHUM HOBOM 0a3bl MaTrepHalibHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHKE PAllMOHAILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHUE LI€JIOCTHOTO MPEICTaBIECHUS
00 OKpYy)KaroIllleM MHUpPE KaK O €IMHCTBE MPUPOIbI U YEIOBEKA, KOTOPOe (GOPpMUPYETCS B XUMUU
Ha OCHOBE NOHHMMAaHUs BEHIECTBEHHOI'O COCTaBa OKPYXKAIOLIETO MHUPA, OCO3HAHUS B3aMMOCBSA3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMU 00JIaCTSIMU PUMEHEHHUSI.

TecHo B3auMoAeWcTBYS C JPYrUMH €CTECTBEHHBIMM HayKaMH, XHUMHUS CTaja
HEOTHEMJIEMOI YacTbi0 MHPOBOHM KYJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOIO TpyAa U
JKU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHS KaK HayKa cO3MjaTelbHasl, Kak HayKa
BBICOKMX TEXHOJIOTMI HalpaBjieHa Ha pelIeHue ITI0OANbHBIX MPOOJIEeM YCTOHYHMBOTO Pa3BUTHA
YEeJIOBEUeCTBA — CBHIPbEBOM, JHEPreTUYECKOHM, MHUIIEBON, HIKOJOTHYECKON O€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B coorBercTBUM C 00mMMHU IeNIMU U NPUHIUIAMH CpeIHEro oOmero odpa3oBaHUs
conepxanue npeamera «Xumus» (10-11 kiaccel, 6a30BbIil ypOBEHb U3YUEHHUs1) OPUEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO NMOATOTOBKY O0y4aromuxcs, HEOOXOIUMYIO UM JUIsS
BBIPaOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOIO BKIIOUEHHUS B KHM3Hb COLUYMA,
MPOJOKEHHSI 00pa30BaHusl B PA3IMYHBIX 00JIACTAX, HE CBA3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocraBisiomuMu  mpeamera «XUMHs» SABISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumus» U «O01as 1 HeopraHudeckasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0230BOM HAyKU: CUCTEMa 3HaHUI M0 HEOPraHMYECKOW XMMHUU (C BKIIIOUECHHEM
3HaHUU U3 oOuIell XMMHMM) U OpraHudeckod XxuMuu. PopMupoBaHUE JAaHHOW CHCTEMbI 3HAHUUN



IpU W3YYCHUU TpeaMeTa 00ecleyrMBaeT BO3MOKHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOLIUX MOHATHI, 3aKOHOB U TEOPUI XUMHH.

Crpykrypa comepxkanusi KypcoB — «Opranudeckast XuMusi» u «O01as 1 HeopraHudeckas
XUMU» chOpMHUpPOBaHA B MPOTrpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3yYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHWKA Ha
ONpEENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce€ OpPraHMYeCKOW XHWMHUM BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHMYECKUX COCIWHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHYECKUX U IJIEKTPOHHBIX IPEICTABICHUN O CTPOCHUU BEILECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOXKHBIX OMOJIOTUYECKH AaKTHUBHBIX COCAMHEHMH. B Kypce opraHMyeckoil XMMUU MOJIy4aroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILLIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKLUH.

[Ton HOBBIM yriom 3peHusi B mpeamere «XuMHsS» 0a30BOr0 YpOBHsI paccMaTpUBAETCs
W3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHUS TEOPETHUSCKUN MaTepuan u
dakTonornueckre CBEACHHS O BEUIECTBaX M XMMHMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYEeCKass XUMHUS» OOYYarOIUMCS TPEJOCTABISACTCS BO3MOXHOCTh OCO3HATH
3HAYEHHE TMEePUOJNYECKOr0 3aKOHA C OOIIETEOPEeTHYECKHX W METOJOJIOTUYECKUX IO3UIIUH,
riry0Ke TMOHATh HCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3aKoHa — OT 00OOIIaromei 1o
OOBSCHSIONIEH U IPOTHO3UPYIOLICH.

Ennnas cucrema 3HaHUM O BaKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUHU, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE O XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
nomonHseTcss B Kypcax 10 wum 11 KkiaccoB naieMEHTaMU  COJEp)KAHHS, HMMEIOIUMU
KYJIBTYPOJIOTHUECKH M TPUKIAJAHON XapakTep. OTH 3HAHUS CIOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacCKpbIBalOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JEsTeNbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAXKEHHUS K IMPOIIECCY
TBOPYECTBA B OOJIACTH TEOPUU M MPAKTHUCCKHUX MPHIOKCHUH XUMUHU, TTIOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUMN, pelieHus
MHTEJUIEKTYaJIbHBIX M 3KCIEPUMEHTAIbHBIX HCCIEIOBATENbCKUX 3a7ad. B menom coxepxanue
y4aeOHOro mpeaMera «XuMHUs» TaHHOTO YPOBHS U3YYCHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4aroIUXCsi MUPOBO33PEHUYECKON OCHOBBI 7Sl MOHUMaHUS PUIOCODCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAaHUYECKOTO W OPTraHUYECKOTO MHUpPa, OOYCIOBIEHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOECHHMEM, IO3HABAEMOCTh MPUPOHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUS TPOTUBOPEUYHI MEXIYy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMH,
OCO3HAaHHE POJIM XUMHUU B PEIICHUH IKOJIIOTUYECKUX MpoOIeM, a Takke mpobiaem cOepereHus
HSHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B mnane pemieHus 3amad BOCHUTAHUS, Pa3BUTHUS W COLMAIM3AIUU OOYYarOIIMXCs
MPUHATBIE MPOTPAaMMON IO XHUMHHU TOAXOJAbI K OMPEACIICHUIO COJEPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaoT (HOPMUPOBAHHE YHUBEPCAIBHBIX YUEOHBIX JEUCTBUN, UMEIOIINX
0a30BO€ 3HAYCHHE /IS PA3IMYHBIX BUIOB JACSITEIBHOCTU: PEUICHUsS MPOOJieM, IMOMCKa, aHAIN3a 1
0o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOH U
HCCJIEI0BATEIbCKOM IeATeTbHOCTH, 3aHUMAIOIIECH BA)KHOE MECTO B TIO3HAHUH XUMUH.

B npakTuke npenogaBaHus XUMUHM Kak Ha YPOBHE OCHOBHOTO 0OIIlero 0Opa3oBaHUs, TaK
M Ha YypOBHE cpemHero oOmero oOpa3oBaHMs, TIPH OMNPEACIECHUU COJEPKATeIbHON
XapaKTepUCTUKU LEeJed H3y4YeHHs] MpeaMeTa HalpaBiICHUEM IMEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUITMOHHO Tpu3HAETCS (QOopMUpPOBaHME OCHOB XUMHUYECKOW Haykh Kak oOjactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTHUUECKOW MEATEIbHOCTU YEeJIOBEKa M KaK OJHOro W3
KOMIIOHEHTOB MHpPOBOW KyJbTypbl. C METOIWYECKOW TOYKM 3pEHHs TaKOM MOIXOX K
ONpEIETICHUIO LIeJIeH U3YUEHUs ITPEAMETA SIBJSIETCS BIIOJIHE ONPAB/IaHHbBIM.

CoriacHO TaHHOW TOYKE 3PEHHS TJABHBIMHU IEJSIMU M3YUCHHs MpeaMeTa «XUuMUs» Ha
6azoBoM ypoBHe (10 KI1.) SIBISFOTCS:



-popMupoBaHUE CUCTEMBI XUMUYECKUX 3HAHWN KaK Ba)KHEUIIEH COCTaBISIONICH €CTECTBEHHO-
HAayYyHOW KapTHHBI MHpa, B OCHOBE KOTOPOIl JeXaT KJIIO04YeBble MOHATHUSA, (yHIaMEHTaJbHbIC
3aKOHbI M TEOPUU XUMHUHU, OCBOCHHUE s3blKa HAyKH, YCBOCHHE M MOHUMAHUE CYIIHOCTHU
JOCTYMHBIX OOOOIIEHHII MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMJIGHHE C HCTOpUel HX
Pa3BUTHS U CTAHOBJICHHUS;
-popMupoBaHuEe U pPA3BUTUE MPEACTABICHUI O HAYYHBIX METOJaX I103HAHUS BEIIECTB U
XUMHUYECKHX pPEeaKIuid, HEOOXOJUMBIX /il MPUOOPETCHUS YMEHUW OPHUEHTUPOBATHCS B MHPE
BEUIECTB M XUMHYECKHX SIBJICHHH, HMEIOIIUX MECTO B NpHUpOJE, B MPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU;
-pa3BUTHE yYMEHUN M CIOCOOOB ACSITENBHOCTH, CBSI3aHHBIX C HAONIOJICHHEM M OOBSICHEHUEM
XUMHUYECKOTO SKCIIEPUMEHTA, COOTIOIEHUEM MTPaBUII 0€301acHOr0 00pAIeHNS C BEIIECTBAMHU.

Hapsny ¢ atuM, copepxaTenbHas XapakTepUCTUKA IIeJiel U 3aJja4 U3y4eHus MpeaMeTa B
porpamMme 1o XUMHH YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUH C HOBBIMH MTPUOPUTETAMU
B cucTteMe cpeaHero oOmiero ooOpaszoBanusi. CeronHs B MPENoJaBaHUU XUMHUHU B OOJbIlei
CTETIEHU OTHAETCS NPEANOYTEHHE MPAKTUYECKOH KOMIIOHEHTE COJepKaHUs OO0ydeHus,
OPUEHTHUPOBAHHOM Ha TOJATOTOBKY BBIIYCKHHKAa OOIIe00pa3oBaTeNbHOW OpraHu3alu,
BJIQJICIONIETO HE HAOOPOM 3HAHWMU, a (YYHKIIMOHAJIHHOW T'PAaMOTHOCTBIO, TO €CTh CIIOCO0aMHU H
YMEHHUSIMH aKTUBHOTO TOJIYYEHHS 3HAHUN U MPUMEHEHUS UX B peajbHOU KU3HU Ui PEIICHUs
IPAKTUYECKUX 3ajau.

B cBsi3u ¢ »TMM Tpu M3ydeHHHM mpeaMeTa «XHUMHUS» JOMHUHHUPYIOIIEEe 3HAuYEHHE
IPUOOPETAIOT TaKUeE 1IEJIU U 3a7a4H, KaK:
-afanTanys oO0yJaroIIUXCs K YCIOBUSM JWHAMUYHO pPa3BUBAIOILIETOCS MHpa, (GopMHupoBaHHE
MHTEJUIEKTYaJIbHO PA3BUTOH JIMYHOCTH, TOTOBOM K CamMoOOOpa30BaHHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY MPUHSATUIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX XU3HEHHBIX CUTYalUAX,
CBSI3aHHBIX C BEIIECTBAMH U X IPUMEHEHUEM;
-popmupoBaHue y 0Oy4arOIIMUXCS KIIOYEBBIX HABBIKOB (KIIOYEBBIX KOMIIETECHIIMM), UMEIOIINX
YHHMBEpPCAIbHOE 3HAUEHUE JJIS Pa3IMUHBbIX BUJOB JIEATENBHOCTH: PELICHUS IpoOJieM, MOUCKa,
aHanu3a U o0paboTku HH(pOpPMAIMK, HEOOXOAUMBIX IJI MPUOOPETEHHS OMbITa AESITETbHOCTH,
KOTOpasi 3aHMMaeT Ba)XKHOE MECTO B IO3HAHWM XHMMHH, @ TaKXKe Uil OLEHKU C IMO3ULUI
HKOJIOTMUECKON O0€30MacHOCTH XapakTepa BIHMSHHUS BEIIECTB M XUMHUYECKHX IPOIECCOB Ha
OpraHM3M 4YeJIOoBeKa U MPUPOAHYIO CPEY;
-pa3BUTHE T[IO3HABATEIbHBIX HHTEPECOB, WHTEUIEKTYAIbHBIX M TBOPYECKHX CIOCOOHOCTEH
oOy4aromuxcs: CIoCOOHOCTH CaMOCTOSITENIbHO TMPUOOpPETaTh HOBBIE 3HAHUSA MO XUMHHM B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMU, UCTIOIB30BaTh COBPEMEHHbIE WH()OPMAaLIMOHHBIE
TEXHOJIOTHH JIJIsl IOMCKA U aHaJIn3a yueOHO! U Hay4yHO-TIONYJIpHOU HH(DOPMALIUY XUMUYECKOTO
COJIepKaHUS;
-popmMupoBaHuEe U pa3BUTHE y OOYYArOIIMXCS ACCOLMATUBHOIO U JIOTMYECKOI'O MBIIIICHUS,
HaOIOIaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, MPH TJIAHUPOBAHUH U MPOBEJACHUN XUMHYECKOTO YKCIIEPUMEHTA;
-BOCIIUTaHUE Y 00yJaroumxcs yoexaEHHOCTH B TYMaHUCTHYECKON HAMpaBICHHOCTH XUMUH, €€
BOXHOW poONM B peHIeHHH TJo0aldbHBIX MNpOoOJIeM palUOHAIBHOTO MPHUPOIONOIb30BaHUS,
MOMNOJIHEHUSI SHEPreTHUYECKUX PECypCOB M COXPAHEHHUs IMPUPOJHOIO PABHOBECHUS, OCO3HAHUS
HEO0OXOIUMOCTH OEpeKHOTO OTHOUIEHHs] K TMPUPOJE U CBOEMY 3J0pOBBIO, a Takxke
MPUOOPETEHUS OTBITA HCIIOIB30BAHUS TOTYISHHBIX 3HAHUN TSI IPUHSATHS TPAMOTHBIX PEIIeHUN
B CUTYAITUAX, CBA3AHHBIX C XUMHUYECKUMU SBIICHUSMH.

B yueOGHOM mmane cpemHero oOrmiero oopazoBaHusi mpeamer «XuMus» 6a30BOro ypoOBHS
BXOJIUT B COCTaB MpeaMeTHON o0macTu «EcTecTBeHHO-HAYUHbIE TPEAMETHI».
OO01iee 4ynciIo 4acoB, OTBEAECHHBIX Ul U3YYEeHUS! XMMHHU, HA 6a30BOM YpOBHE CpPEIHEro OOIIero
oOpa3oBanwus, cocrapisieT 68 gacos: B 10 kmacce — 34 gaca (1 wac B Henenmo), B 11 kmacce — 34
yaca (1 gac B Hefeno).



COJAEP)KAHUE OBYYEHUA
10 KJIIACC

OPI'AHUMYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHUYeCKOM XUMHH

IIpeamer opraHudecko XuMuH: €€ BO3HMKHOBEHHE, pa3BUTUE M  3HAYCHHUE
B II0JIyYE€HUH HOBBIX BELIECTB U MaTEpUaOB. Teopus CTPOCHHUs OpPraHMYECKUX COCOUHEHHH A.
M. BytnepoBa, e€ ocHOBHbIC MOJOXKeHUS. CTPyKTypHBIE (OPMYIbI OPTaHUYECKUX BEIICCTB.
I'omosorus, n3oMepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COCOUHEHHAX — OJMHApPHBIE U
KpaTHBIE CBS3H.

IIpencraBnenne o  kiaccuukanum  opraHudeckux — BemiectB.  HomeHnkiarypa
OpraHMYECKUX COEJMHEHUN (CHUCTEeMaTHyecKas) U TpPHUBHAJIbHbIE Ha3BaHUs BaKHEHUIIMX
IIPEJICTaBUTEIIEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCIepUMEHTAJIbHBIE METO/Ibl U3YUYEHUSl BEUIECTB M MX IPEBPAIICHUN: O3HAKOMIICHHUE C
o0pa3laMu OpraHMYeCKUX BEIIEeCTB U MaTepHajaMM Ha UX OCHOBE, MOJICIIMPOBAHUE MOJIEKYJI
OpraHMYECKHUX BEILECTB, HaONIOJCHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IPEBPALLCHUIO OPraHUYECKHX BEILECTB IIPH HarpeBaHUH (T1aBjieHue, 0OyIIMBaHUE U TOPEHUE).
Yraesoaopoasl

AJKaHBI: COCTaB U CTPOCHHE, 'OMOJIOTMYECKUN psA. MeraH M 3TaH — HpocTedIne
NPEJCTaBUTENIN AJIKAHOB: (PH3MUECKHME M XHMHYECKHE CBOWMCTBA (peakiuu 3aMeUleHUs |
TOpEHNs1), HaX0XKJICHUE B IPUPOJE, MOTyYEeHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHUM psii. DTUIIEH U NMPONUIIEH — MPOCTEHIIINE
IPEJCTaBUTENIN AJKEHOB: (U3MYECKUEe M XUMHUYECKHE CBOWCTBA (peakiuu TUIPUPOBAHMS,
raJIor€HUPOBAHMUS, THIPATalluY, OKUCIICHUS U MOJIMMEPU3aLNN ), TOIYYEHUE U IPUMEHEHUE.

Ankanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaXHEHIINE XUMUYECKHUE
cBoiicTBa (peakius noaumepusanuu). [loaydeHre CHHTETHUECKOTrO KayuyKa U pe3HHBI.

ANKHMHBI: COCTaB M OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKUH psn. ALETHIEH —
POCTEHIINN MPEJCTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKHE CBOMCTBA
(peakuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJTyYeHHE U IPUMEHEHHE.

Apenbl. beHzon: cocraB, cTpoeHue, (U3MUECKHME W XWMHUUYECKHE CBOMCTBA (peakinu
raJJoreHUPOBAaHUS M HUTPOBAHUS), TMOJY4Y€HUE U TPUMEHEHue. Tonyon. cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (Peakyuu 2ai02eHUpPoOsanus U HUMpo8anus), noiyieHue u
npumenenue. TOKCHYHOCTh  apeHOB. ['eHeTnueckas  CBSA3b  MEXIY  YIVIEBOJOPOJAMHU,
MIPUHAUICKAMMH K pa3JInYHbIM KJlaccaM.

[TpupoHbIe HCTOYHUKH YTI€BOAOPOAOB. [IpUpoiHbIiA Ta3 U MONMyTHbIE HE(PTAHBIE Ta3bl.
Hedts u e€ mnpoucxoxnenue. CnocoObl mnepepabOTKHM HEPTH: MEPEeroHka, KpPEeKUHT
(TepMHUYECKH, KaTaTUTHYeCKHit), mupoau3. [IpoaykTsl nepepaboTku HedTH, UX MIPUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yrojib U MPOIyKThI €ro nepepadboTKu.

OKCIIEpUMEHTAJILHBIE METO/Ibl U3YYEHUS BEUIECTB M MX IPEBPAIICHUN: O3HAKOMIICHHUE C
oOpa3lamu 1acTMacc, KayduykoB U pe3uHbl, koyutekiun «HedTte» n «Yromnb», MoaenupoBanue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJlOTEHONPOU3BOIHBIX, IPOBEJICHHE IPAKTUYECKONH pPabOThI:
MOJIy4eHHUE 3TUJICHA U U3YYEHHUE €r0 CBOMCTB.

Pacuéruble 3a1auu.

Boruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIMYECTBa
UCXOJIHOTO BEIIECTBA MJIM TMPOJAYKTAa PEAaKIMM MO H3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

Kucnopoacoaepxamme oprannyeckne coeiNHEHUs!

[IpenenbHble OJHOATOMHBIE CIHMPTHL. METaHON M 3TaHOJ: CTPOEHHE, (QU3NYECKHe U
XMMHUYECKHE CBOMCTBa (peaklUuu ¢ aKTUBHBIMU METaJUlaMH, TaJOr€HOBOJOPOJaMHU, TOPEHUE),




npruMeHeHue. BoopoaHbie cBSI3M MKy MOJIEKylIaMu cUpToB. [leiicTBUe MeTaHOIa U ATaHOIIA
Ha OpPTraHu3M YeJIOBEeKa.

MHOroaToOMHBIE CHOUPTBHL. OJTWICHTJIUKOIb W TIUIEPUH: CTPOCHHUE, (PHU3UYECKUE U
XUMHYECKHE CBOMCTBA (B3aMMOICHUCTBUE CO IIETOYHBIMU METaNIaMH, Ka4eCTBEHHAsI peaklus Ha
MHOrOaTOMHbIE CcIUpPTHI). JlelicTBUE Ha opraHusMm uesnoBeka. lIpuMeHeHue raunepuHa U
STUJICHTJIUKOJIS.

@eHo: CTPOCHHE MOJIEKYIIbI, (PU3MUECKHEe M XHMMHUYECKHE CBOMCTBAa. TOKCHYHOCTH
denomna. [Ipumenenue genona.

Anbnerunasl U kemonvl. DopMaNbIeTHA, aleTalbIeru]: CTpoeHue, (u3nyeckue u
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIHH),
[IOJIyYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE Ipe/ieTbHbIe KapOOHOBBIE KUCIOTHL. MypaBbuHAs M YKCYCHAsl KHCIIOTHI:
CTpoeHHe, PU3NIECKUEe M XUMUYECKUE CBOMCTBA (CBOMCTBA, OOIIIME JUTS KJTacca KUCIOT, PEaKIus
stepudukanmuu), mnoiyueHue u mnpuMmeHenue. CTeapuHOBas M OJEMHOBas KHUCIOTHl Kak
NPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOIIEee JIeHCTBUE.

Crnoxwable 3(UpPHI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ Maponn3 CloXHBIX 3(UpoB.

Kupsl. 'maponus xxupos. [Ipumenenue xxupoB. bruonorudeckas poib KUPOB.

VYrieBobl: cocTaB, KiaccupUKaIus yriieBo10B (MOHO-, - U Mojimcaxapubl). ['moko3a
— MPOCTEHIINIT MOHOCAXapua: OCOOCHHOCTH CTPOEHHUS MOJICKYJIbl, (PU3NYECKUE U XUMUYECKHUE
cBoiicTBa (B3aumogeicTBue ¢ ruapokcuaom meau(ll), oxucieHne amMMHayHBIM PacTBOPOM
okcuma cepebpa(l), BoccTraHOBICHHE, OpOKEHHE TJIOKO3bI), HAxOXJIEHHWE B MPHUPOJE,
npuMeHeHue, ornosorunueckas poib. orocunTes. PpykTO3a KaK H30MEP TITFOKO3BI.

Kpaxman u nemironoza kak NpupoiHble monuMepbl. CTpoeHHE Kpaxmana M IEJUTIONIO03bI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (T'MIpou3, KaYeCTBEHHAs Peakus C HOJA0M).

OKCIIepUMEHTANIbHBIC METOJbl M3YYEHUSl BEIIECTB M MX MPEBpAllleHUH: MpPOBEACHHE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHWE CIIUPTOB, KayeCTBEHHbIE
peaKkIMKU OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcugaoM Mmenu(ll)), MHOroaroMHbIX
cnupToB (B3aumopelcTBue rmuepuHa ¢ ruapokcugoMm menu(ll)), anpaernnoB (okucieHue
aMMMa4yHbIM pacTBopoM okcuja cepedpa(l) u runpoxcugom wmenu(Il), B3ammoneiicrBue
KpaxMajga C HWOJOM), MPOBEACHUE MPAKTUUECKOW padOThI: CBOWMCTBAa pacTBOpa YKCYCHOM
KHCJIOTHI.

Pacuérneble 3anaum.

Bbluuciienuss Mo ypaBHEHMIO XUMHMUYECKOW peakuuu (Maccel, 0o0bEMa, KOJIMYECTBa
MCXOJHOIO BEIIECTBA WJIM MPOAYKTAa pEeaklUuu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB WM MPOIYKTOB PEAKLIUN).

A3oTconepkaliye opraHn4eckie CoeIMHEHusI.

AMHUHOKHCIOTBI Kak aMQoOTepHble OpraHuuecKkue coequHeHus. @Pusnueckue u
XUMHYECKHE CBOIICTBA aMUHOKHMCIOT (Ha mpuMepe IyMuKHA). buonoruueckoe 3HauyeHHe
amMHHOKuUCIOT. [lentumapt.

Benku xak TpUpOIHBIE BBICOKOMOJEKYISIpHBIE COeAMHEHUs. [lepBuuHas, BTOpUYHAS U
TpPEeTUYHasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

OKcliepUMEeHTaIbHbIE METOJIbl M3YYEHHsI BEIIECTB W MX MpEeBpalleHUld: HaONroeHue U
ONHCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JEHATypalus OETKOB IPH HArpeBaHWHW, IIBETHBIC
peaxiuu OeIKOoB.

Bbicokomouieky IsipHbIe COeIUHEHHUS

OCHOBHBIE TIOHATHS XUMHUH BBICOKOMOJIEKYISPHBIX COEJMHEHUIH: MOHOMEp, MOJUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alluu, CPeaHss MOojeKkyispHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COSIMHEHHUH — IMOJIMMEPU3aLUs U TOJTMKOH/ICHCAITHS.

OKCIepUMEHTAIbHBIE METO/Ibl U3YUEHUs BEUIECTB M MX IPEBPAIICHUN: O3HAKOMIICHHUE C
00pa3iaMu NpUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYIYKOB.




MeXnpeIMETHBIE CBS3H.

Peanuzanus MexxnpenMETHBIX CBS3EH MPU U3YUYEHUHU OpraHudeckord xumuu B 10 kiacce
OCYILIECTBIISICTCSI Yepe3 HCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk U
TIOHSATHH, SBIISIOMINXCS CUCTEMHBIMU JIJISL OT/ICIBHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO IHKIIA.

OOue ecTeCTBEHHO-HAy4YHbIC TMOHATHUS: SBICHHME, HAYYHBIH (DaKT, TUIIOTE3a, 3aKOH,
TEOpHsI, aHAIW3, CHUHTE3, KIaCCU(PUKAIMS, TMEPUOJUIHOCT, HAOIIOJACHUE, W3MEpPEHHE,
HKCIEPUMEHT, MOICTTMPOBAHUE.

®dusnka: MaTepus, JHEprusi, Macca, aToM, OJJEKTPOH, MOJICKYJa, JHEPreTUYeCKUl
YPOBEHb, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSHUE BEIIECTBA, (PU3MUECKUE BETUYMUHBI U
€/IMHUIIBI UX U3MEPEHUSI.

Buonorus: knerka, opranusm, o6uocdepa, oOMEH BeUIecTB B OpraHusMe, (OTOCHHTES,
OMOJIOTMYECKH aKTHBHBIC BellecTBa (OCIIKH, YIIICBOIBI, JKUPHI, PEPMEHTHI).

I'eorpadus: MuHEepabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorHMs: mNHIIEBBIE TPOAYKTHI, OCHOBBI PAIIMOHAIBHOTO IUTAHHS, MOOIIUE
CpeACTBa, JEKAPCTBEHHbIE M KOCMETHUYECKHE NpenapaTbl, MaTepHajbl U3 HCKYCCTBEHHBIX M
CHUHTETHUYECKUX BOJIOKOH.

INVIAHUPYEMBIE PE3YJIBTATBI OCBOEHUA INIPOI'PAMMBI IO XUMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbHI

OI'OC COO ycraHaBnuBaeT TpeOOBaHMSA K pe3yjibTaTaM OCBOCHMS OOYyYaroIMMUCS
mnmporpaMm  cpefaHero oOmiero o0pa3oBaHUsl (JIMYHOCTHBIM, METaNpPEIMETHBIM U
npeaMmeTHeiM).  HaydyHo-meTonuueckoil OCHOBOM ansi  pa3pabOTKU  IUIAHUPYEMBIX
pe3yJIbTaTOB OCBOEHHUS MPOTPaMM CPEIHEro oOIero o0pa3oBaHUs SBISETCS CUCTEMHO-
JEATEIBHOCTHBIN MOIXO/,.

B cooTBeTcTBHM C CHUCTEMHO-AEATEIBbHOCTHBIM MOJIXOJOM B CTPYKTypE€ JMYHOCTHBIX
pe3yJbTaTOB OCBOGHMS IpenMeTa «XUMHs» Ha YpOBHE cpenHero oOmero ooOpa3oBaHus
BbIJIETICHBI CJIEYIOIINE COCTABIISIOINE!

-OCO3HaHUE OOYYAIOUIMMHUCA POCCUHCKOM TIpakJTaHCKOW MAEHTHYHOCTH — TOTOBHOCTU K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHUIO;

-HaJIMYie MOTHUBALIMHU K 00Y4EHUIO;

-1leJICHANpPaBJICHHOE pa3BUTHE BHYTPEHHUX YOEXKJAECHUH JMYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEH ¥ UCTOPUUECKUX TPAJULIMN 0a30BOM HAYKU XMUMUHU;

-TOTOBHOCTb M CIIOCOOHOCTh OOYy4YarolIUXCsl PYKOBOJCTBOBATbCSI B CBOEW JESATEIBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKAaMH, IPUCYLIUMHU LEJIOCTHOM CHUCTEME XMMHUYECKOTO
o0Opa3zoBaHus;

-HaJIM4YUe MPaBOCO3HAHMSI 3KOJOTMUYECKONW KYIbTYphl M CIIOCOOHOCTH CTaBUTh LIEIM U CTPOUTh
’KU3HEHHbBIE TUIAHBI.

JIM4HOCTHBIE PE3YAbTaThl OCBOCHMS IpeaMeTa «XHUMHs» JOCTUTAlOTCS B €IMHCTBE
yueOHOM M BOCHUTATENBHOM JE€ATEIBbHOCTH B COOTBETCTBUM C€ T'YMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMHM, J1yXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSIMM U HJ€alaMHd POCCUICKOTO
IpaXAaHCKOro O00IIecTBa, MPUHATHIMH B OOIIECTBE HOPMAMHM M TpaBUJIaMU MOBEACHUS,
CHOCOOCTBYIOUIMMHU TPOLIECCAaM CaMOIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHMS
JTUIHOCTH 00YyYaIOIUXCSI.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MpeaMeTa «XUMHS» OTPaKaroT CPOPMUPOBAHHOCTh
ONbITa TIO3HABATENIbHOM M TPAKTHUECKON MAESITeNbHOCTH OO0YyYarolMXCs M0 pealu3alnuu
NPUHATHIX B O0OIIECTBE IIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpaKIaHCKOro BOCIIMTAHMSI:



OCO3HaHUs 0OYYAIONUMUCS CBOMX KOHCTHTYIIMOHHBIX MPaB M 00S3aHHOCTEH, YBAXKCHUS
K 3aKOHY U MPaBOMOPSIKY;

NPEJCTAaBICHUS O COIHUAIBHBIX HOPMax M IpaBHJIaX MEXKIMYHOCTHBIX OTHOUICHUH B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHON TBOPUYECKOW JESATEIBHOCTH MIPU CO3/IaHUH YUEOHBIX IPOEKTOB,
peleHnr y4eOHbIX U MO3HABATENIbHbIX 3314, BBIMOIHEHHH XUMUYECKUX IKCIIEPUMEHTOB;
CIIOCOOHOCTH TIOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI IPYTUX MPU
aHaJIM3€ Pa3IUYHbIX BUJIOB YUeOHOI 1eATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHUS:

LIEHHOCTHOTO OTHOUIICHHS K HCTOPUYECKOMY M HAay4YHOMY HACIEAMIO OTEYECTBEHHOMU
XUMUH;

YBaXXEHHsI K IPOIIECCy TBOpYECTBA B OOJACTH TEOPHUH M MPAKTHUECKOTO MPUMEHEHUS
XUMHHU, OCO3HAHUS TOTO, YTO JOCTHIKEHHSI HAayKH €CTh pe3yJbTaT JUINTEIbHBIX HAOIOJICHHIA,
KPOTMOTJIMBBIX 3KCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSTHHOTO TPYAa YYEHBIX U MTPAKTHKOB;
MHTEpeca U MO3HABATEIbHBIX MOTHBOB B MOJIYYEHUH U TOCIEAYIOUIEM aHAJIM3e MHPOPMALIUU O
MEPEIOBBIX TOCTHKEHUSAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO IMOBEACHHUS;

CIOCOOHOCTH ~ OLEHHMBATh CHUTYAallMH, CBS3aHHBIE C XHMHUYECKHMMHU SIBJICHHUSMH,
U TPUHUMATh OCO3HAHHBIE PEUICHHS, OPHUEHTHUPYACh HAa MOpPAJIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE TMOBEIEHUE U IOCTYNKHA CBOUX TOBApPHUIICH C MO3ULIUN
HPaBCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHHE TIOCIIECTBUIA ATHX ITOCTYIIKOB;

4) popMupoOBaHUS KYJILTYPbI 310POBbSI:

MOHMMAaHMsI IIEHHOCTEH 370poBOro u Oe3omacHOro obOpasa KHU3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DM3MUECKOMY U TICUXUYECKOMY 3JI0POBBIO;
coOrocHMSI paBUiI 0€30MIaCHOTO OOPAIICHHSI ¢ BEIIECTBAMU B OBITY, MOBCETHEBHOM KU3HU U B
TPY/ZOBOU AEATENbHOCTH;

MOHWMaHMsI [EHHOCTH TMPaBHJ WHIMBUAYAJIHHOTO ¥ KOJUIEKTUBHOTO O€3011acHOTO
MOBE/ICHUS B CUTYAIUAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCTEICTBHA W HENPHUITHS BPEIHBIX TMPHUBBIYEK (YMOTPEOJICHUS alIKOTOJIA,
HApKOTHUKOB, KYPEHHUS);

5) Tpy10BOr0 BOCIIMTAHUS:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEAOBATEIbCKON EATENbHOCTH,
OO0IIECTBEHHO TOJIE3HOM, TBOPUYECKOI U APYTUX BUAAX JIEATEIHHOCTH;

YCTaHOBKH Ha aKTUBHOE Y4acTHE B PEIICHUU MPAKTHUECKUX 3a7au COLUaIbHONU HAIPaBIEHHOCTH
(B paMKax CBOETO KJacca, IIKOJIbI);

MHTEepeca K MPaKTHUECKOMY M3YYEHHUIO NMpodeccHil pa3IMyHOro poja, B TOM YHCIEe Ha
OCHOBE IPUMEHEHUS TTPESIMETHBIX 3HAHU 110 XUMUU;

YBa)XEHUS K TPYY, JIOASIM TPyla U pe3yibTaTaM TPYAOBOH AEITeTbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHIMBHIYaJbHOH TPAaeKTOpUU 0Opa3oBaHUs,
Oyaymeit mpodeccun U pean3aluu COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HUHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTPEOHOCTEH 00IIIeCTBa;

6) 9K0JIOrNY€eCKOT0 BOCTIUTAHMS:

HKOJIOTHYECKH 11eJIeCO00Pa3HOT0 OTHOUICHHUS K TIPUPO/IE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMIIe;

MOHUMAaHWMS TII00aTFHOTO XapaKTepa IKOJOTHUECKUX MPOOIIEM, BIUSHUS SIKOHOMUYECKIX
IPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COLIMATIBHOM Cpelibl;

OCO3HAHHSI HEOOXOIUMOCTH WCIOIB30BAHUS TOCTIDKEHUH XHMHHU U pEIIeHUS BOIPOCOB
paIoHaIBHOTO MIPUPOIONOIB30BAHUS;



AKTUBHOT'O HEINPUATHS JEUCTBUM, MPUHOCIIIMX BPEL OKPYKAIOUIEH NMPUPOJHOUN Cperne,
YMEHHMsI MPOTHO3UPOBATh HEOIATrONPUATHBIE SKOJIOTMUYECKUE IMOCIEIACTBUS MPEeIIpPUHUMAEMbIX
JIEMCTBUN U NIPEJOTBPALLATD UX;

HaJu4Musl PA3BUTOIO 3KOJOTMYECKOrO MBIIUICHUS, 3KOJIOTMYECKON KYJIbTYphl, OIBITA
JIEATEIIbHOCTH  JKOJIOTMYECKOM HANpPAaBICHHOCTH, YMEHHs PYKOBOJCTBOBATHCS HMH B
MO3HABATEJIbHON, KOMMYHUKATUBHOMN U COLMANIBHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHH XeMOPOOHH;

7) IEeHHOCTH HAYYHOI'0 TIO3HAHUS

c(OPMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U OOILIECTBEHHON MPAKTUKU;

MOHUMAaHMs CHEIU(PHUKH XUMHM KaK HayKH, OCO3HaHHs €€ poiu B (OPMHPOBAHUU
paloHaIbHOIO HAYYHOT'O MBILIUICHUS, CO3/IaHUU 1I€JIOCTHOTO MPEICTaBICHHS 00 OKpYKaroIeM
MHpE KaK O €JUHCTBE IPUPOJBbI U YEIOBEKA, B IIO3HAHWM IPUPOIHBIX 3aKOHOMEPHOCTEH M
pelieHny IpobiieM COXpaHEeHHUs TPUPOIHOTO PaBHOBECHS;

yOeXAEHHOCTH B OCO0OM 3HAYMMOCTH XHMHHU I COBPEMEHHOW IUBWIM3AIMH: B €
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M Ba)KHOM POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJBTYPBI, PEIICHUH TI00aTbHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBO,
SHEPreTUYeCcKOM, MHUIIEeBOM M HKOJOTMYECKOH Oe30MacHOCTH, B PAa3BUTUU MEIUIUHBL,
o0ecreueHny yCIOBUM yCIIEIIHOTO TPYAA U SKOJIOIMYEeCKH KOM(POPTHOM KM3HU Ka)KJ0ro 4jieHa
00I111eCTBA;

€CTECTBEHHO-HAy4YHOM TPAMOTHOCTHM: IIOHMMAaHMs CYIIHOCTHM METOJOB ITO3HAHMI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIF30BaTh MOMy4yaeMble 3HAHMS IS
aHaJIM3a U OOBSICHEHHUS SIBICHUHM OKPYXKAIOIIEro MHpa M IPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUsI J1eJaTh 000CHOBAaHHBIC 3aKIIIOUEHHUSI HA OCHOBE HAYYHBIX (PaKTOB M MMEIOIIUXCS JaHHBIX
C LENBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO HCIIOJIb30BaTh XMMHYECKHWE 3HAHHUS Ui PELICHUS
po0JIeM B peaJIbHBIX )KU3HEHHBIX CUTYAIUAX;

MHTEpeca K MO3HAHUIO U UCCIIEJ0BATENbCKOMN ACATEIBHOCTH;

TOTOBHOCTH U CTIOCOOHOCTH K HEMPEPHIBHOMY 00Pa30BaHUIO M CaMOOOpPa30BaHUIO, K AKTUBHOMY
MOJTyYEHHUIO HOBBIX 3HAHUI MO XUMUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;
MHTEpeca K 0COOEHHOCTSIM Tpy/ia B Pa3IMUHBIX chepax NpoPecCHOHATbHON AeITEIbHOCTH.

METAIPEAMETHBIE PE3YJIbTATHI

MeramnpeaMeTHbIe pe3yJbTaThl OCBOSHHS YUeOHOTO mpenMeTa «XHMHsS» Ha YpPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMBbIe JUISI (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOIIUXCS MEXIHCIUTUINHAPHBIC
(MexmnpenMeTHbIE) OOLIeHayUHbIe TIOHATHS, OTPAKAIOLIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEprus, SIBIEHUE, MpoIecc, CUCTeMa, HAayyHbIH (akT, MPUHIUI, TMIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIIeIOBaHNE, HAOIIOIeHUE, U3MEPEHHUE, SKCIICPUMEHT U JIpyTHe);

yHUBEpCaJbHbIE  y4yeOHble  JeiicTBUs  (TMO3HABaTeNbHbIE,  KOMMYHHUKATHUBHBIE,
perynatuBHble), oOecneunBaroniye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLMAIbHOM KOMIETEHIIMH 00yYaroIuxcs;

CIIOCOOHOCTh ~ OOy4arolmMxcs  HMCIOJb30BaTh  OCBOEHHBIE  MEXIWCUUILIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCalbHble y4YeOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON ITPAKTHKE.

MertamnpeaMeTHbIe pe3yNbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATbHBIMH YYeOHBIMU
MI03HABATEIBHBIMHA, KOMMYHHKATUBHBIMH U PETYIISITUBHBIMU JIEHCTBHSMHU.

OBJIa[leHI/Ie YHUBEPCAJIBbHBIMHA y‘lCﬁHbIMl/l Nno3"HaBaTe/JIbHbIMU HeﬁCTBHﬂMHZ



1) 6a30BbIe JIOTHUYECKHUE IeHCTBUSI:

CaMOCTOSITENILHO (POPMYJIUPOBATh M AKTyalIM3HpPOBATh MPOOJIEMY, BCECTOpPOHHE &
paccMaTpuBaTh;

ONpEeAEIATh LIENIU JEATEIbHOCTH, 3ajaBasl MapamMeTpbl U KPUTEPUM HUX JOCTHXKEHUS,
COOTHOCHTD PE3YJIbTaThl AE€ATEIBHOCTHU C IOCTABICHHBIMU LEJISIMU;

HCIOJIb30BaTh IPU OCBOCHMM 3HAHUM NPUEMBI JIOTMYECKOI'O MBIIIJIEHUS — BBIICISATH
XapakTepHble MpHU3HAKKM IMOHATHUM M yCTaHABIMBaThb HUX B3aUMOCBS3b, MHCIOJIb30BATh
COOTBETCTBYIOIIUE MTOHATHUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;

BbIOMPATh OCHOBaHMS M KPUTEPUM Ul KJIACCU(PHUKALMKU BELUIECTB U XMUMHUYECKHX
peaKuuii;

yCTaHaBJIMBATh IPUYMHHO-CIIEJCTBEHHBIE CBSA3U MEKIY U3y4aeMbIMU SBICHUSMU;

CTPOUTH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIE, NEAYKTHBHBIC, II0 aHAJOIHH),
BBISBJISAT 3aKOHOMEPHOCTH M NPOTUBOPEUHUS B PACCMATPUBAEMbIX SIBJICHUAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUEHHUS;

IPUMEHATH B IPOLIECcCe MO3HAHUS, UCIIOJIb3yEMbIE€ B XUMUU CUMBOJIMYECKUE (3HAKOBBIE)
MO/JIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (opMyna, YypaBHEHHE XHMHYECKOM peakuud — 0pU peleHUH Y4eOHbIX
MIO3HABATEJIbHBIX U MPAKTUYECKUX 33/]a4, IPUMEHSATh Ha3BaHHbIC MOJIEIbHBIE IMPEICTABICHUS
JUIS BBISIBIICHHSI XapaKTE€PHBIX MPU3HAKOB U3Y4aeMbIX BELLECTB U XUMUYECKUX PEaKIUil.

2) 0a30BbIe HCCIeN0BaATENbCKUE e CTBHS:

BJIaJIeTh OCHOBAaMH METOJIOB HayYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIIMA;
(GbopMyIupOBaTh LENH U 33JJa41 UCCIIEIOBAHMSI, UCII0JIb30BATh [TOCTABJIEHHBIE U CAMOCTOSITEIILHO
chOopMyIMpPOBAaHHBIE BOIPOCHl B KayecTBE MHCTPYMEHTa IO3HAHHUS M OCHOBBI JUIA
(opMUpPOBaHUS TMIIOTE3bI 10 IPOBEPKE MPABUIBHOCTH BbICKA3bIBAEMBIX CYXKIECHUM;

BJaJIeTh HAaBBIKAMU CAMOCTOATENBHOTO IUIAHUPOBAHMUS M IPOBEICHHS YYEHUUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOII0aTh 32 XOJOM IPOIIECcCa, CAMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyIupoBaTh O000OLIEHHS UM BBIBOJbl OTHOCUTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIIEOBAHUS, COCTABIATh OOOCHOBAHHBIN OTYET O MPOJETIaHHON
pabore;

MPUOOpPETaTh OIBIT YYEHUYECKOW HCCIIEOBATEIbCKOM M MPOEKTHOM JesTeNbHOCTH,
HPOSIBJIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHUs
MPAKTUYECKHX 3ajay, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) pa6ora ¢ ungopmanmei:

OPUEHTHPOBATHCS B PpA3IUYHbIX HCTOYHMKAX HHGOpManuu (HAYy4HO-TOMYJIsSpHas
JaUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBO4YHbIE TOcoOus, pecypcsl MHTepHera),
AHAIN3UPOBATh HH(OPMALIMIO Ppa3IWYHBIX BUIAOB M (OPM TNPEACTABICHUS, KPUTUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HENMPOTUBOPEYUBOCTE;

(GbopMynpoBaTh 3alpochl U MPUMEHSATh pa3jIMYHbIE METOAbl NpPU IOUCKE U O0TOOpe
uHpopMalnu, He0OXOAMMOM IS BBIMOJIHEHHS YUeOHBIX 33a]1a4 ONpPeIeIEHHOrO THIIA;
NpUOOpeTaTh OMNBIT HCIOJIb30BAHUS HMHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOHMpaTh ONTUMAIbHYIO (OPMY MPECTaBICHUs UHPOPMALIUH (CXEMBI,
rpaduKu, 1uarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

MCIIOJIb30BaTh HAYYHBIN SI3bIK B KaUECTBE CPEJCTBA IMpHU paboTe ¢ XMMHUYECKON MHpopMaiueil:
OPUMEHATh MEXIIpeIMETHbIe ((PU3NUYEeCKue U MaTeMaTHYecKhe) 3HaKU U CHUMBOJIBI, (hOPMYIIHI,
ab0peBuaTypbl, HOMEHKJIATYpY;

UCIOJIb30BATh U MIPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATIISTHOCTH.
Osgi1aieHHe YHUBePCAJIbHBIMU KOMMYHUKATUBHBIMHU 1€l CTBUSIMM:

3aJjaBaTh  BONPOCHI IO  CYIIECTBY OOCyXJaeMOH TeMbl B XOJe Juaiora
W/WIM JUCKYCCHUHU, BBICKa3bIBaTh WJEH, (POPMYIHpPOBaTH CBOU MPEUIOKEHUS OTHOCUTEIIBHO
BBITIOJIHEHM S IPEAJIOKEHHOM 3a/1a4H;



BBICTYIIaTh C MPE3EHTALUEN pe3y/bTaTOB MO3HABATEIbHOU AEATEIBbHOCTH, MOITYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM TP BBIIOJHEHUM XHMHYECKOTO
OKCIEPUMEHTA, MPAKTUYECKOW paboThl MO HCCIEAOBAHHIO CBOWCTB HM3y4aeMbIX BEIIECTB,
peanusanuu y4eOHOro IIPOEKTa U (dbopmynarpoBaTh BBIBO/JIBI
[0 pe3ylbTaTaM IPOBEAEHHBIX HCCIEAOBAHUM IYTEM COIVIACOBAHMS IO3ULUH B XOIe
o0cyxJeHUsI 1 OOMEHa MHEHUSIMHU.

OsgiaieHHe YHHBEPCAJIbHBIMHU PeryIsiTHBHBIMH J1eHCTBUSIMU:

CaMOCTOSITEJIHO IUIAHUPOBAaTh M OCYLIECTBIJIATH CBOIO ITO3HABATEIIBHYIO AEATEIBHOCTD,
onpezenss €€ LeNU U 3aJa4d, KOHTPOJIUPOBATh U IO MEpe HEOOXOAMMOCTH KOPPEKTHUPOBATH
npeylaraéMplii alrOpUTM JIEHCTBUH NPU BBIOJHEHUH Y4YEOHBIX M MCCIIEJOBATENIbCKUX 3a/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEIICHHs C YU4ETOM IMOJy4YeHHs] HOBBIX 3HAHUN O
BEUICCTBAX U XUMHUUYECKUX PEaKLUsAX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JEIATEIBHOCTH Ha OCHOBE CaMOaHalIu3a |
CaMOOLICHKH.

INPEAMETHBIE PE3YJIBTATDBI
10 KUIACC

[IpeameTHbie pe3ynabTaThl OCBOEHUA Kypca «OpraHuyeckas XUMHsD) OTPaKaroT:
-c(hOpMHUPOBAHHOCTh TPEJCTABICHUH O XHMHYCCKOW COCTABISIONIEH €CTeCTBEHHO-HAYIHOMN
KapTUHBI MHpA, POJIU XMMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B HOPMUPOBAHUM MBILUICHUS U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIIMOHAJIBLHOW TPAMOTHOCTH, HEOOXOIUMOW IS PEIICHUS
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOAHON CpelE;

-BJIaJICHUE CHUCTEMOW XMMHUYECKHMX 3HAHUM, KOTOpas BKJIKOYAECT: OCHOBOIIOJATAIOIINE MOHITHS
(XMMHUYECKUI DJIEMEHT, aTOM, OJJIEKTPOHHass 000J0YKa aromMa, MOJIEKYJa, BaJeHTHOCTH,
AIIEKTPOOTPHUIIATEILHOCTh, XHMUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaléHHasl), MOJb, MOJIIpHas Macca, MOJSIpHBIE 00BEM, YIJIEpPOAHBIA  CKEJIET,
GbyHKIIMOHAIbHAS TPYMMa, pajuKan, H30MEpHUs, W30MEpbl, TOMOJOTHMYECKUN pPsiA, TOMOJIOTH,
YTJIEBOJAOPOABI, KUCIOPOA M a30TCOJEpKAIINE COCAUHEHUS, MOHOMED, NOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COSAMHEHMS); TEOPUU U 3aKOHBI (TEOPUsI CTPOCHHUS OPTaHUYECKHIX
BemecTB A. M. BytiepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHUs, JEKAllUe B OCHOBE MOHHUMAaHUs
MPUYHUHHOCTH U CUCTEMHOCTU XUMHUYECKUX SBICHHH, (DAKTOJIOTMYECKUE CBEACHHS O CBOMCTBAX,
cocTaBe, OMyYeHUHU ¥ 0€30MaCHOM UCIOJIB30BaHUU BAKHEUIITUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JESTEIHHOCTH YETOBEKA;

-c(hopMHPOBAHHOCTHh YMEHHI BBIABIATH XapaKTepHbIC MPHU3HAKU TMOHITHHA, YCTaHABIUBATh UX
B3aUMOCBSI3b, HCIOJB30BaTh COOTBETCTBYIOIINE MOHSATHUS MPH OMUCAHUU COCTaBa, CTPOCHUS U
MIpEBPAIICHUI OPraHMYECKUX COCTUHEHUN;

-cOpPMHUPOBAHHOCTh YMEHHH HCIOIB30BATh XUMHUYECKYIO CHUMBOJHMKY JIJII COCTaBIICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHO) (hOPMYyNT OPTaHUYECKUX BEIIECTB
Y YpaBHEHHWU XMMHYECKUX PEAKIWW, U3rOTABIMBATh MOJEIN MOJIEKYJ OPTaHUYECKHX BEIIECTB
JUTSL WIUTIOCTPALIMU UX XMMHYECKOTO M MPOCTPAHCTBEHHOTO CTPOCHHS;

-cOpPMHUPOBAHHOCT, YMEHHMHM YCTaHABIMBATh NPHHAMICKHOCTh H3YyUYEHHBIX OPTraHUYECKUX
BEIIECTB 1O HX COCTaBy U CTPOCHHUIO K OMNPENEIEHHOMY KIIACcCy/TpyIe COeIUHEHUN
(yrnmeBomopobl, KHCIOPOA M  a30TCOoAEpKalllue€ COEIUHEHUS, BbICOKOMOJIEKYIISIPHBIE
COeIMHEHUs), JaBaTh UM Ha3BaHusa Mo cuctemarnueckoil Homenknarype (IUPAC), a taxxke
MPUBOANTh TPUBHAIBHBIE HA3BAHHS OTICIBHBIX OPTaHMYECKUX BEIIECTB (ATUJICH, MPOMUJICH,
alleTUIICH, STWICHIJIUKOJb, TIUIEpPUH, (QeHON, (opManbAeTHa, aleTaabAerTui, MypaBbUHAs
KHCJIOTa, YKCYCHAasl KHCJIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsl KHUCIIOTA, TJIIOK03a, (GpyKTO3a,
Kpaxmall, [eJUTF0I03a, TITUIUH ),



-cOpMHUPOBAHHOCTh yMEHUsSI OMPEACNATh BUIBl XUMHYECKOH CBSI3M B OPraHUYECKUX
COCTMHECHUSX (OJMHAPHBIC U KPATHBIC);,

-chopMHUPOBAHHOCTH YMEHUS MPUMEHSTH MOJIOKCHUS TEOPHH CTPOCHHSI OPTAaHMUYECKUX BEIICCTB
A. M. byrnepoBa st 00ObsICHEHUS! 3aBUCUMOCTH CBOICTB BEIIECTB OT MX COCTaBa U CTPOCHHUS;
3aKOH COXPaHEHUs MaCcChl BEIIECTB;

-c(popMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3NUYECKHE U XUMHUYECKHE
CBOMCTBAa THUIWYHBIX MPEICTABUTENICH PA3IMUYHBIX KJIACCOB OPraHMYECKHUX BEIIECTB (METaH,
9TaH, ATWJICH, MPOMWJICH, aleTwieH, OyraaueH-1,3, metunOyragueH-1,3, OeH30i, METaHOI,
9TAHOJ, ITHICHTIUKOJb, TIUICPUH, (DEHOJ, aleTalnbIeTHI, MypaBbiHAs U YKCYCHAsl KHCIIOTHI,
[JII0K03a, Kpaxmaj, IeJUII0J03a, aMMHOYKCYCHAasi KHCIIOTa), WJUIIOCTPUPOBATh T'€HETUYECKYIO
CBSI3b MEXJY HUMHU YPAaBHEHHUSIMU COOTBETCTBYIOIIMX XMMHYECKUX PEAKIUM C UCIIOJIb30BaHUEM
CTPYKTYPHBIX (hOpMYyII;

-chopMHPOBAHHOCTh YMEHHUS XapaKTePU30BaTh HMCTOYHUKH YTIEBOJOPOJHOTO CHIPbs (HE(TH,
INPUPOJHBIN ra3, yrojb), COCOOBI UX MEPepadOTKU U MPAKTHUYECKOE MPUMEHEHHUE MPOIYKTOB
nepepadoTKy;

-c(hopMHPOBAHHOCTh YMEHUIN MPOBOAMUTH BBIYUCICHUS 1O XMMHUYECKUM YpaBHEHUSM (Macchl,
00b€Ma, KOJMYECTBA HMCXOJHOTO BEIIECTBA HJIM MPOAYKTAa PEAKIUM IO HM3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BEIIECTB
WM [IPOJIYKTOB PEAKIUN);

-c(pOpMHUPOBAHHOCTh YMEHUN BIAJETh CHUCTEMOW 3HAHUI 00 OCHOBHBIX METOJAX HAYYHOTO
MO3HAHUSI, WCIOJB3yeMbIX B XHMHH TIPU HM3YYCHUH BEHIECTB M XHUMHUYECKUX SIBICHUU
(HaOnrofieHne, UW3MEpPEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JUTsl IPUHSITHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsAX, CBA3aHHBIX
C BEIIECTBAMHU U UX MIPUMEHEHUEM;

-c(hopMHpPOBAHHOCT, yMEHHI COONMIONATh MpaBWIa IOJIB30BAHUS XUMHYECKOH TIOCYIOH W
n1abopaTopHBIM 000pyIOBaHUEM, a TaKXkKe MpaBuiia 0OpalleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKITUSMU TI0 BBITIOITHEHUIO JIAOOPATOPHBIX XUMUYICCKUX OIBITOB;

-cOpMHpPOBAaHHOCTh yYMEHHH TMJAaHHUPOBAaTh M  BBIMOIHATH XUMHYECKUNH DKCIEPUMEHT
(mpeBpalleHns: OPraHMYEeCKUX BEIECTB MPU HArPEBaHHUH, TOJYUCHHE ITHICHA M W3y4YEHUE €ro
CBOICTB, KaueCTBEHHBbIC pEAKIIMH OpPraHMYECKUX BEIIECTB, JeHaTypanus OeJIKoB Mpu
HarpeBaHWM, I[BETHHIE PEAKIUU OETKOB) B COOTBETCTBHH C MPaBUJIAMH TEXHUKH 0O€30MacCHOCTH
npu OOpallleHUuu C BEIIeCTBAMHU U JTaOOPATOPHBIM 00OPYIOBaHHEM, MPEJCTABIATH PE3yIbTaThI
XUMHYECKOTO JKCIIEpUMEHTa B (OpMe 3alucCH YpPaBHEHUM COOTBETCTBYIOIIMX pEaKIUi u
(dbopMyIHUpOBaTh BEIBOJIBI HA OCHOBE ATUX PE3yIbTATOB;

-COPMHUPOBAHHOCTh YMEHHM KPUTUYECKH aHAIM3UPOBATH XUMHYECKYI0 HH(GOpPMAIIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoi nndopmanmu, UHTEpHET U ApYTrux);
-c()OpMHUPOBAHHOCTh YMEHUH COOJI0/IaTh MpaBUiIa KOJIOTHYECKHU IEeCO00pa3HOTO TOBEACHUS
B OBITYy U TPYAOBOH [EATEIHHOCTH B IENAX COXPAHEHHUS CBOETO 3J0POBbS U OKpYKaroIen
MIPUPOHON CPEJibl, OCO3HABATh OMACHOCTh BO3JICHCTBUS HA KHBBIE OPTaHU3MBI OMPEIETEHHBIX
OpPTaHMYECKUX BEIECTB, MOHUMas cMbich nokaszarens [1/IK, moscHaTes Ha mpuMepax crocoObI
YMEHBIIEHHUS U TIPEAOTBPAICHUS X BPEIHOTO BO3JICHCTBUS HA OPTaHU3M YETIOBEKA,

-J71s1 00YYaroMMXCsl ¢ OTPaHUYCHHBIMU BO3MOKHOCTSIMH 3/I0POBbSI: YMEHHE MPUMEHSITH 3HAHHS
00 OCHOBHBIX JTOCTYITHBIX METOJIaX MMO3HAHUS BEIIECTB U XUMUYCCKUX SIBJICHUMH;

JUISL CJETBIX U CIA0OBUASIIMX OOYYAIOIIUXCS: YMEHHE HCIONb30BaTh pPelibe(hHO-TOUSHHYIO
cucreMy o6o3Hauenuii JI. bpaitns mis 3anucu xumudeckux Gopmys.



TEMATHYECKOE INTAHUPOBAHMUE

10 KVTIACC
KonunyecTBo yacos
Ne || HammenoBanue pa3zneinoB ~ 0 OnexTpoHHbIe (1I(POBHIC)
/1 " TEM IIPOIrpaMMBbl Bcero OHTPOJIEHBIC PaKTHICCKHC 06p330BaTeHBHHC PECYPCEHL
paboThI paboThI
| Pa3pen 1. TeopeTnyeckne 0CHOBBI OPraHUYeCKOi XUMHHU
IIpeamer opraHu4ecKoOi XUMHU.
1.1 Teopust cTpoeHUs OpraHNIECKUX 3 0 0 BI/I.6JH/IOTGK3. HOK
coemuuennii A. M. Byrneposa https://myschool.edu.ru/
l Hroro no pazueny “ 3 “
I Pazgeu 2. YrieBoaopoast
. bubmuorexa [JOK
PEACIIBHBIE YTIIEBOAOPOABI —
2.1 B 2 0 0 https:/myschool.edu.ru/
; bu6mmoreka [IOK
eIpeieIbHbIE YTIEBOIOPOIbL:
2.2\ s, anancrs, s 6 0 1 https://myschool.edu.ru/
bu6mmoreka [IOK
23 ApoMaTHYeCKHUE YIieBOJIOPOIbI 2 0 0 httDSZ / / mvschool .edu Tru /
, bu6mmoreka [IOK
PUPOAHBIE HCTOUHUKHU .
2.4 YTJIEBOJIOPONIOB H HX TiepepaboTka 3 1 0 https://myschool.edu.ru/
‘ Hroro no pazneny H 13 ”
| Paznea 3. Kuciopoacoaepxauine opraHuiecKie coeJuHeHns
bu6mmoreka [IOK
31 Crimpri. derton 3 0 0 https://myschool.edu.ru/
N Koo bu6mmoreka [IOK
bICTUAbI. RapOOHOBBIC KHUCIIOTHI.
3.2 Croabie smpb 7 0 1 https://myschool.edu.ru/
bu6mmoreka [IOK
3.3 Vresomt 3 1 0 https://myschool.edu.ru/
‘ Hroro no pazneny H 13 H
| Pazgeu 4. AzoTcojepikalue OpraHuyeckue CoeAMHeHus!
4.1 AMuHBI. AMMHOKHCITOTEIL. benku 3 0 0 BI/I6HI/IOTCKa HOK
https://myschool.edu.ru/
‘ Hroro no pazneny H 3 H
I Pa3nen S. BoicokoMoieKyJIsipHbIe COeIUHEHUS
51 ITnactmaccel. Kayuyku. Bonokna 2 0 0 bubmiorexa HOK
https://myschool.edu.ru/
Hroro no pazneny H 2 H
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‘ KonnuecTBo yacos
Ne || HammenoBanue paszneinoB K I OnexTpoHHbIe (1IU(POBLIC)
n/n U TEM IIPOTrpaMMBI Beero|| - OHTPOIBRHBIC || LIPAKTHHCCKUC || G5ha30paTenbHBIE pECypCE
paboThI paboThI
OBLLEE KOJINYECTBO YACOB 10 34 2 2
TIPOTPAMME

YYEBHO-METOJAUYECKOE OBECIMEYEHUE OBPA30OBATEJIBHOTO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

« Xumus, 10 knace/ I'abpuemnsa O.C., Octpoymos N.I'., Cnaakos C.A., AKIHOHEPHOE 0OIIECTBO
«M3narensctBo «IIpocBemmeHne»

METOINYECKHUE MATEPHUAJIBI 1JIA YYUTEJIA

1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumusi Meroanueckoe nocodue — 6a30BbIil ypoBeHb» - M.:
Hpoda 2022 rog.

2. O.C.I'abpuensn, N.I'.OctpoymoB, «O01mas XuMus B TecTax, 3a/1a4ax, yrnpaxHeHusax. 11
kiace» — M.: llpoda, 2023 rog.

3. O.C.I'abpuensu, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kiacc: KontponbHbie u
POBEPOUYHBIC PaOOTHI K yueOHuKy». — M.: Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIsicoBa, A.I'.BBenenckas «Xumus 11 kmacc: HactonbHas kHura s
yuurens». Yacts 1 — M.: Ipoda, 2019 rox.

5. O.C.I'abpuensH, I'.I'.JIbicoBa, A.I'.BBenenckas «Xumus 11 kinacc: HactonpHas kHUTa 15
yuurens». Yacts 2 — M.: lpoda, 2022 ros.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I'.OctpoymoBa «3aauu o XMMHUHU U CIIOCOOBI UX
pemenus» - M.: «JIpodar, 2021rox.
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HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU HHTEPHET
http://www.chemnet.ru ['azera «Xumus» 1 cailT 1y yuutens «5 uay Ha ypoK XUMHH»
http://him.1september.ru Equnas xomtexmus [{OP: [IpenMeTHast KOIIEKIHS « X UM
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HBIC YKCIICPUMEHTHI:

xumus. Komnekius Poccuiickoro o6meo0pa3oBaresHOTO TTopTaia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6epoBoit
http://www alhimik.ru Bcepoccuiickast onmuMnmana nmKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranuueckast XuMusi: 3J€KTPOHHBIA y4eOHUK JUIs CPEAHEN IIKOJIbI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JIEKTPOHHBIH yUeOHUK
http://www hemi.nsu.ru OTKpBITBIH KOJIeIK: XUMUSI
http://www.chemistry.ru /luctaHiinoHHast OJIMMITHA/IA TI0 XUMHH: TEJIEKOMMYHHUKAITMOHHBIN
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