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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa 1o XuMHM Ha YpPOBHE CpelHEro oomero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
Ddenepanuny, TpeOOBaHUMN K pe3ybTaTaM OCBOCHHUs (eliepanbHoil 00pa3oBaTeIbHON IPOrpaMMBbl
cpeanero  obmero  ob6paszoBanust (POII  COO), mnpeacraBieHHbix B DenepanrbHOM
rocygapcTBeHHOM oOpaszoBatesibHoM craHaapre COO, c¢ yuérom KoHuenuuu npenojaBaHMs
yuebHoro mpenMera «XuMHsS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIn3yoLMX OCHOBHbIE 00pa30BaTe/IbHbIE POTrPAMMBI, 1 OCHOBHBIX MOJOXKEHUNH «CTpareruu
pa3Butus BocnutaHus B Poccuiickoit @enepanuu Ha nepuoxn ao 2025 roga» (Pacmopspkenue
[TpaButensctBa PD ot 29.05. 2015 Ne 996 - p.).

OCHOBY IOJIX0/I0B K pa3padOTKe MPOrpaMMbl 10 XUMHH, K OIPEACTICHUIO 00IIeH cTpaTeruu
00y4yeHHMsl, BOCIIMTAHUS M Pa3BUTUS O0y4arOIIMXCs CPEICTBAMM Yy4eOHOro npeamera «XUMHUs»
st 10—-11 xiraccoB Ha 6a30BOM ypOBHE COCTAaBMIIM KOHIIeNTyainbHbIe ooxenuss @PT'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH LIeJIeH, COZlep KaHus, Pe3yJIbTaTOB 00y4eHuUsl U TpeOOBAHUM K YPOBHIO
[OJATOTOBKU BBIITYCKHUKOB.

Xumuueckoe o0pa3zoBaHME, IIOJIY4aeMoO€ BBIIYCKHHKaMU  0011e00pa30oBaTebHOM
OpraHM3aliy, SBISIETCS HEOThEMJIEMOM YacThlo MX 00pa3zoBaHHOCTH. OHO  CIYXKUT
3aBEpILIAIOIIMM 3TalloM pealu3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30oBaHusl. DTU LIEHHOCTH KacaloTCs
[IO3HAHUS 3aKOHOB IPUPOBI, POPMHUPOBAHUS MUPOBO33PEHUS U OOLIECH KyIbTyphl YellOBEeKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOT'O OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U IMPUPOAHON Cpelie.
Peanusyercs xumudeckoe oOpa3oBaHue OOy4yaroIIMXCsl Ha YpPOBHE CpEAHEro o0Iero
00pa3oBaHUs CpeACTBAMU y4eOHOro mpeamera «XUMHs», CoAepKaHue U MOCTPOEHHUE KOTOPOIo
oIpesieNieHbl B IPOrpaMMe M0 XUMHM C Y4ETOM CHeUM(UKH HAyKd XUMHM, €€ 3HAaueHus B
MO3HAHUM IPUPOJIbI U B MAaTEPUAIIbHOM KU3HU OOILECTBA, a TAaKXKe ¢ YYETOM OOIIUX LENel U
NPUHIUIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSIHME CUCTEMbl CpelHero oOImiero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyr0 poJib B COBPEMEHHOM
LIUBUJIM3ALMH, B CO3/IaHUM HOBOM 0a3bl MarepHalbHOM KynbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dbopMHpOBaHUE PAllMOHATILHOIO HAYYHOTO MBIIIICHHS, B CO3aHUE 1IETOCTHOIO MPEICTaBIECHUS
00 OKpy’KarollleM MHUpe KaK O €IMHCTBE MPUPO/IbI U YEJIOBEKa, KOTOPOe GOPMUPYETCS B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEILECTBEHHOIO COCTaBa OKPYXKAIOIIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUSI.

TecHO B3aMMOAENUCTBYS C IPYTHUMHU ECTECTBEHHBIMU HAYKaMU, XUMUS CTaJIa HEOThEMIIEMOM
4acTbl0 MUPOBOHM KYJbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M >KU3HH KaXA0ro
yneHa oOmiectBa. CoBpeMeHHass XUMHsS KaK HayKa CO3HWJaTellbHas, KaKk HayKa BBICOKHX
TEXHOJIOTHIl HampaBjieHa Ha peuleHHe II00aJbHBIX Mpo0JieM YCTOHYMBOIO pa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIEBOM, IKOJOTUUECKOH O€30MaCHOCTH U OXPaHbI
3JI0POBB.

B cootBercTBMM C OOMMMHU LENSIMH M TNPUHLUIAMH CpEIHEro ooOuiero oOpazoBaHM
coaepkanue mpeameta «Xumus» (10-11 kmaccel, 6a30Bblii YpOBEHb U3YUYCHHUS) OPUCHTUPOBAHO
PEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO TMOATOTOBKY OOYyYaromuxcs, HEOOXOAUMYIO UM JJIs
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEHIHOIO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
IPOI0JDKEHH 00pa30BaHUs B Pa3IMYHBIX 00IACTIX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocTaBisitolmuMHy npeaMeTa « X uMus» sIBISIOTCS 0a30BbIe Kypehl — «Opranudeckast XUMHs»
1 «O011as 1 HeOpraHMYecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHUS KOTOPBIX SIBJISIOTCS
OCHOBBI 0a30BOI1 HAYKHU: CHCTEMa 3HAHUI 110 HEOPTaHUYECKON XUMUH (C BKIIOUEHHEM 3HAHUHN U3
oOrielt XuMuK) U opranuyeckoi xumun. @opMupoBaHue TaHHON CUCTEMbI 3HaHUH TPU U3YyUEHUU
npeaMera 00ecreunBaeT BO3MOKHOCTb PACCMOTPEHHsI BCETO MHOT000pa3us BEIECTB HA OCHOBE
OOIIMX MOHATUH, 3aKOHOB U TEOPHI XUMUHU.



Crpykrypa coaepkanust KypcoB — «Oprannueckas xumusi» u «O0mas 1 HeopraHu4eckast
XUMHUS» cHOPMHUPOBAHA B TIPOrpamMMe MO XMMHUH Ha OCHOBE CHCTEMHOTO TOJX0/1a K U3YYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHHWKA Ha
OnpeAe€HHbIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHUMHHU BEIIECTBA
paccMaTpUBaIOTCsl HAa YPOBHE KJIACCMUECKOM TEOPUU CTPOCHUSI OPraHMYECKUX COCIWHEHUM, a
TaKK€ Ha YPOBHE CTEPEOXMMHMUYECKHUX M DJICKTPOHHBIX MPEACTABICHUN O CTPOCHUM BEILECTB.
Ceenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CJIOKHBIX OWOJIOTHYECKHM aKTHBHBIX COCIMHEHHH. B Kypce opraHMueckol XUMHU IMOJTYYaroT
pa3BuTHe CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUs TEpBOHAYATILHBIC
MIPEACTABJICHHUS O XMMUYECKOM CBSI3H, KJIaCCU(PUKAIIMOHHBIX MTPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Toq HOBBIM yIJIOM 3peHHS B TIpeaMere «XuMus» 0a30BOTO YPOBHS paccMaTPHBACTCS
U3YYCHHBII Ha YpPOBHE OCHOBHOTO OOIIEro o0pa3oBaHHS TEOPETHUECKUN MaTepuan u
(aKTOJIOTUUECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peaknuu. Tak, B YaCTHOCTH, B Kypce
«O0mIas ¥ HEOpPraHWYECKass XUMHUs» OOYYAIOIIUMCS TPEJOCTABISETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHUE TICPUOJUYCCKOTO 3aKOHA C OOINETEOPETHYECKHMX M METOJOJOTHYCCKUX TO3UIINH,
riry0Xe TMOHATh MCTOPUYECKOe H3MEHeHHe (DYHKIHMA 3TOro 3akoHa — OT 00OOIIaromei 1o
OOBSACHSIONIEH U MPOTHO3UPYIOICH.

Enunas cucrema 3HaHMN O BaKHEWIHMX BEHIECTBAX, UX COCTaBE, CTPOCHHMH, CBOWMCTBAX U
MIPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUs
nomonHseTcss B kKypcax 10 wm 11 KiaccoB naieMeHTaMu  COJEpXKaHUs, HWMEIOIIUMHU
KYJIbTYPOJIOTHUECKUI M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTMMH HayKaMH, PAaCKpbIBAIOT €€ poJib B IO3HABAaTEIbHOU U
MPAKTUYECKON JEsITeNbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHUS K IPOIIECCY
TBOPYECTBA B O0JIACTH TEOPUU M MPAKTHUSCKUX MPHIOKECHUH XUMHH, TIOMOTAIOT BBITYCKHUKY
OPHUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX IPOOIeMax, CBA3aHHBIX C XUMHUCH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSITH € JUIsl TIOMOJTHCHUS 3HAHUHN, PEIIeHUS
MHTEJUIEKTYAJIbHBIX M 3KCINEPUMEHTAIbHBIX MCCIEA0BATENbCKUX 3a7ad. B 1ernom coxepxanue
y4aeOHOro mpeaMera «XUMHUs TaHHOTO YPOBHS U3YYEHHUS! OPUEHTUPOBAHO HA (POPMUPOBAHUE Y
00y4aroIIUXCsl MUPOBO33PEHUYECKON OCHOBBI JJIsi MOHUMaHUS (PUIOCO(DCKUX UACH, TaKUX Kak:
MaTepUaIbHOE €MHCTBO HEOPTAaHUYECKOTO U OPraHUYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBOMCTB
BEILECTB UX COCTABOM U CTPOECHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUHN MYyTEM 3KCIIEPUMEHTA
W pelIeHUs TPOTUBOPEUYHN MEXIy HOBBIMU (aKTaMH W TEOPETUYECKUMH MPEANOCHUIKAMU,
OCO3HAaHHE POJIM XMMHUHU B PEIICHUH IKOJIOTMYECKUX MPOOJIeM, a TaKxke MmpodiieM cOepeskeHus
HYHEPTEeTUUYECKUX PECYPCOB, CHIPhS, CO3/IaHUsI HOBBIX TEXHOJIOTHI U MaTepUaIOB.

B nutane perienus 3a1a4 BOCIUTaHUS, PA3BUTHUS M COIIMATTU3AIIMN 00yYarOIINXCs IPUHATHIE
MporpaMMoil 10 XMMHHU TOAXOJAbl K OMPENEICHUI0 COJEPKAHHUS W TIOCTPOEHHUS TpeaMeTa
npelycMaTpuBaloT (OpMHUPOBAHUE YHHUBEPCAIbHBIX Y4YEOHBIX NEWUCTBUN, HMMeEIoIuX 0a3oBoe
3HAQUYEHHWE IS Pa3JIMYHBIX BUJIOB JICSITEIIBHOCTH: pEIICHUs] MpoOiieM, IMOWCKa, aHaiu3a |
o0paboTku uHPOpMAIUH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCIIEA0BATENLCKOM JEeITEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B ITO3HAHUU XUMUU.

B npaktuke npenoaaBaHusi XMMUAY KaK Ha yPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHMsl, TaK U
Ha YPOBHE CPETHETO 0011IeT0 00pa30oBaHus, IPHU ONIPEICTICHUN COIePKATSIIbHOM XapaKTEPUCTHKU
nejaeil M3ydeHWs NpeIMeTa HalpaBlIEHUEM MEPBOCTENIEHHOW 3HAYMMOCTH TPaAUIMOHHO
npu3Haércs (QopMUpOBaHHME OCHOB XHUMHUYECKOW HAyKM Kak o00JIacTU COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATEIbHOCTH YEJIOBEKA U KaK OJIHOI0 U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOJIUYECKON TOYKHM 3PEHUS TAaKOW MOAXOJ K OINPEICIICHUI0 LETeH N3Y4YEeHUs
MIpeIMETa SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CormacHo JTaHHOW TOYKE 3pEHUS TJIABHBIMU IEJISIMH HM3y4YeHHUs TpeaMera «XuMus» Ha
6azoBom ypoBHe (10 —11 ki1.) sIBISIOTCS:



e (GOpPMHpPOBAHHE CHUCTEMbl XUMHUYECKMX 3HAHWW KaK BaKHEWINIEW COCTaBIISIONICH
€CTECTBEHHO-HAYyYHOW KapTHUHBI MHpa, B OCHOBE KOTOPOH JI€KaT KIIOYEBBIE MOHSTHS,
dyHaaMeHTaNbHbIE 3aKOHBI M TEOPUM XUMHH, OCBOCHHE S3bIKa HAyKH, YCBOEHHE H
MOHMMAHHUE CYIIHOCTU JOCTYHHBIX OOOOLICHHI MHPOBO33PEHUECKOIO XapakTepa,
O3HAKOMJICHHE C UCTOPHEH MX PAa3BUTHUS U CTAHOBJICHHUS;

e (QopmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHHS BEUIECTB U
XUMHUYECKHX pPeaKUuil, HEOOXOAUMBIX Ui MPUOOPETEHUS] YMEHHI OPHEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUYECKUX SBJICHUH, UMEIONINX MECTO B MPUPOJIE, B MPAKTUUECKON U
IMOBCEAHEBHOM XKU3HU;

e pa3BUTHE YMEHHH U CIIOCOOOB ACSITEILHOCTH, CBSI3aHHBIX C HA0JIIOIEHUEM U O0BSICHEHUEM
XMMHUYECKOTO 3KCIIEPUMEHTa, COOJIOJCHUEM TMpaBuil 0e30macHOro OOpalieHus C
BEIIIECTBAMH.

Hapsany ¢ aTum, conepatenbHas XapaKTepUCTUKA Iesiel M 33134 U3y4eHUs MpeIMETa B
porpaMMe 1Mo XUMHUU YTOUHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C HOBBIMU IPUOPUTETAMHU B
cUCTeMe cpeaHero obmiero oopa3oanus. CeroHs B MPENOIaBaHUU XUMHH B OOJIBIICH CTEIICHU
OTaéTCs MPEANOUYTEHUE TPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00YUEeHHsI, OPHEHTUPOBAHHOMN
Ha TIOATOTOBKY BBITYCKHHKA 00IIe00pa3oBaTeIbHON OpraHU3alllM, BJIAJCIOIIEro He HaOOpOM
3HaHUH, a (DYHKIMOHAIBHOM TI'PaMOTHOCTBIO, TO €CTh CIHOCOOAMHM W YMEHHUSMHU aKTUBHOTO
MOJTyYEHHUsI 3HAHUH U IPUMEHEHUS MX B pealIbHOW KU3HHM ISl PEHICHUS TIPAKTHUECKUX 3a/1ad.

B cBs3u ¢ 3TMM mnpu U3yYeHUH TpenaMeTa «XHUMHUS» JOMHHHUPYIOIIEEe 3HaueHUE
nproOpeTaroT TaKKue HEeNu U 331a9H, KaK:

ajanTtanus o0yJaronmxcs K yCIOBUSIM TUHAMUYHO Pa3BUBAIOIIETOCs MUpa, (GOpMHUpOBaHHE
MHTEJUIEKTYaJIbHO PA3BUTOH JIMYHOCTH, TOTOBOM K CamMOOOpa30BaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY MPUHATUIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX >KU3HEHHBIX CHUTYaIlHsX,
CBSI3aHHBIX C BEIIECTBAMH U MX IIPUMECHECHHUEM;

dbopMupoBaHre y OOy4YaIOIIMXCS KIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETECHIIUN),
UMEIOIINX YHUBEPCATbHOE 3HAYCHUE JUIS PA3JIMYHBIX BHJIOB JESTEIHLHOCTH: PEUICHUS MPOOIeM,
[IOWCKa, aHalu3a M o00paboTKM HWHPOpPMALUHU, HEOOXOTUMBIX s NPUOOPETEHHs OIbITa
NEeSITeTbHOCTH, KOTOpasi 3aHUMAEeT Ba)KHOE MECTO B TIO3HAHWHU XMMHH, a TAaKXKe Ul OLEHKHU C
MO3UILIUN HKOJIOTHUECKON 0€301MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpTaHMW3M YeJIOBEeKa U MPUPOJHYIO CPENy;

pa3BUTHE MO3HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIbHBIX U TBOPYECKHX CHOCOOHOCTEH
o0Oy4aromuxcs: CIocOOHOCTH CaMOCTOSITENIbHO TNPUOOPETaTh HOBBIE 3HAHUSA IO XUMHHU B
COOTBETCTBUM C KM3HEHHBIMU MOTPEOHOCTSMH, UCIIOIB30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE
TEXHOJIOTUH JIUIsl TIOMCKA M aHAIHM3a YIeOHOH ¥ HaydHO-TIOMYJIIPHON MH(POPMAITUH XUMUIECKOTO
COJIepXKAHUS;

(dbopmupoBaHUE U Pa3BUTHE Y 00YUYAIOMIMXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIIICHHS,
HaOJI01aTeIbHOCTH, COOPAHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IPH TUTAHWPOBAHHUH U TIPOBEIEHUHN XHMHUYECKOTO KCIIEPIMEHTA;

BOCIIUTaHHE Y 00ydaronuxcs yoex 1IEHHOCTH B TyMaHUCTUYECKON HAIPAaBJICHHOCTH XUMHH,
e€ BaXHOW pONMM B PEUICHWH TJIOOAIBHBIX TPOOJIEeM palMOHAIBFHOTO MPHPOIOOIB30BAHHMS,
MOTIOJIHEHUSI YHEPTeTHUYECKUX PECYPCOB M COXPAHEHUsS NMPHUPOJHOTO PABHOBECHS, OCO3HAHMS
HEOOX0IMMOCTH OEPEeKHOTO OTHOMICHUS K MPUPOJIE U CBOEMY 3[I0OPOBBIO, @ TAKXKE MMPHOOPETCHNUS
OTIBITA MCIIOJIb30BAaHMSI MOJYYEHHBIX 3HAHUN JUIsl IPUHATHS IPAMOTHBIX PEIICHUN B CUTYaIUsX,
CBSI3aHHBIX C XMMUYECKUMH SIBICHUSMH.

B y4yeOHOM miaHe cpemHero obumiero o0pa3oBaHUs MpeaMeT «XUMHsS» 0a30BOr0 YpOBHS
BXOJIMT B COCTaB MPeIMETHOI 00sacTn «EcTecTBeHHO-HAYYHBIEC TTPEIMETHI.

OO1ee 4nciIo 4acoB, OTBEIEHHBIX JJIS M3YYEHHUS XMMHHU, Ha 0a30BOM YpOBHE CPEIHETrO
obmero obpazoBanus, coctaBisieT 68 yacos: B 10 kiacce — 34 gaca (1 yac B Henenio), B 11 kiacce
— 34 4aca (1 gac B HezemIO).

COAEPXAHUE OBYUYEHUS



10 KJIACC

OPI'AHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenmer opraHudeckod XuMmMuu: €€ BO3HMKHOBEHME, pa3BUTHE M  3HAYCHHE
B II0JIyYE€HUU HOBBIX BELIECTB U MaTepuajoB. Teopus CTpOEHMsI OPraHUYECKUX COCIUHEHUH A.
M. bytnepoBa, €€ ocHOBHblE MONOKEHUA. CTpyKTypHble (DOpPMYJIbI OpPraHMYECKUX BEIIECTB.
['omosorus, nzomepus. XUMHUYECKash CBSI3b B OPraHUYECKUX COEAUHEHUSX — OJMHApPHBIE U
KpaTHBIE CBS3H.

[IpencraBienue o Ki1accUPpUKaUU OpraHuyecKux BemecTs. HomeHknarypa opraHuueckux
COeMHEHUH (cucTeMaTu4ecKas) ¥ TpUBUAIbHbIE Ha3BaHUS BaKHEHIINX ITPEICTaBUTENEH KIIAaCCOB
OpraHMYECKUX BEILECTB.

OKCIEpUMEHTAJILHBIE METO/IbI M3YYEHHS BEIIECTB M MX NPEBPAILECHUN: O3HAKOMIICHHE C
oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMd Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpPraHMYeCKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
[IPEBPALIEHUIO OPTaHUYECKUX BEILECTB IPU HAarpeBaHUU (IJIaBjIeHUE, OOYTIIMBaHUE U TOPEHUE).

YriieBogopoabl

AJKaHBI: COCTaB M CTPOEHHE, T'OMOJIOTHYECKUH psaja. Meran M 3TaH — mnpocTeiliue
IPEJCTaBUTEIIN ATKAHOB: (PU3UYECKHE U XUMUYECKUE CBOWCTBA (peaKIMK 3aMeILeHHsI K TOPEHUs]),
HaXO0XJ/IEHUE B IPUPO/IE, TOTYUEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTMYECKUN psifl. DTWIEH U NPONWIEH — IpOocTeiime
IIPEJICTAaBUTENIN AJIKEHOB: (DU3MYECKME U XUMHUYECKHE CBOMCTBa (peakiuu TUAPUPOBaHUS,
raJloreHMpPOBAHUS, TUAPATALUHU, OKUCIICHHS U OJIMMEPU3alluN ), TOJyYeHHE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u merunOyraaueH-1,3: cTpoeHue, BaXHEHIINEe XMMHUYECKUE
cBo¥icTBa (peakuus noauMepusanun). [lonyuyeHrne CHHTETHYECKOTO KaydyKa 1 Pe3UHBI.

AJKUHBI: €OCTaB U OCOOEHHOCTH CTPOEHHMs, TOMOJIOTMYECKHH psia. AneruneH —
NPOCTEUIINNA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NUYECKUE U XUMHUUECKUE CBOMCTBA
(peakuuu rUIpUPOBAHUS, TAJIOT€HUPOBAHMSI, THIpATalluU, TOPEHUS), IOJTyUYEHUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (uU3MYECKHME W XMMUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHUST W HUTPOBAHMS), MOJyYE€HUE M MpUMEHEeHue. Tomyon: cocmas, cmpoenue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2aio02eHuposanus U HUmpo6anus), noayierue u
npumenenue. TOKCUYHOCTh  apeHOB.  ['eHeTmyeckass CBSI3b  MEXIYy  YIJIEBOJOPOJaMH,
IIPUHAJIEKANIMMU K Pa3JIU4YHBIM KJIacCaM.

[TpuposaHblE UCTOUYHUKU YTIIEBOJAOPOIOB. [IpupoaHbIi ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Heds u e€ npoucxoxaenue. CriocoObl nepepadoTKu He(TH: IEperoHKa, KPeKUHT (TepMUYECKUH,
KataauThuueckuit), mmponu3. Ilpogykrel mnepepa®oTku  HedTH, HUX NpPUMEHEHUE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroib ¥ MPOYKTHI €ro nepepadboTKy.

OKCIepUMEHTAIbHBIE METO/Ibl M3YUYEHUs BEIIECTB M MX MPEBpAICHUN: 03HAKOMJIEHHE C
o0pa3laMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HedTs» u «Yromaby, MoaenupoBaHue
MOJIEKYJI YIJIEBOJAOPOJOB U TaJlOT€HONPON3BOAHBIX, IPOBEICHNE IPAKTUYECKONH palbOoThI:
MIOJIy4YEHUE 3TUJIEHA U N3YYEHUE €r0 CBOMCTB.

PacuérHble 3a1auu.

Bbuucnenuss mo ypaBHEHMIO XUMHMYECKOW peaklUuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA MM IPOAYKTA PEAKIIMK MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJIHOTO
U3 UCXOJHBIX BEIIECTB WIN IIPOJYKTOB PEAKIUN).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs




[IpenenbHbIe ONHOATOMHBIE CHUPTHL. MeETaHOJI M 3TAHON: CTPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOICTBA (pEeakUMU C aKTUBHBIMU METAJUIaMH, TaJOr€HOBOJOPOJAMHU, TOPEHUE),
IIpUMeHeHne. BoopoaHbIe CBA3U MEKy MOJIEKYJIAMU CIUPTOB. J[elcTBUE METaHOJIA U HTAaHOJIA
Ha OpPraHN3M YeJIOBEeKa.

MHOroaToOMHBIE CHUPTHL. DTWICHIJIMKOJIb W TIUIEPUH: CTpOeHHUe, (u3nueckue Wu
XMMHYECKHE CBOMCTBA (B3auMOJIeCTBUE CO IMIETOYHBIMHI METaJlJlaMU, KaueCTBEHHAsl peaKiys Ha
MHOIOaTOMHbIE CIUpPTHI). JleficTBUEe Ha opraHu3Mm uesnoBeka. lIpumeHeHue riaunepuHa u
STUJICHIJIMKOJIS.

DeHoII: CTPOCHUE MOJICKYJIBI, PU3NUYECKUE U XUMUYECKHE CBOWCTBA. TOKCHYHOCTH (heHoma.
[Tpumenenue penomna.

Anpnerunpl U kemonvl. DopMalbIeTuA, aUeTAIbICTHI: CTPOCHUE, (PHU3HUECKUEe W
XMMHUYECKHE CBOMCTBa (peaklUuu OKHCIEHHS W BOCCTAaHOBJICHUS, KAaUE€CTBEHHbBIC PpEaKLUH),
IIOJIy4EHHUE U IIPUMEHEHUE.

OnHOOCHOBHBIE NpefieiIbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHasl KUCJIOTBI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOMCTBA (CBOWCTBA, OOIIHE I KJIacca KHCIIOT, PeaKIus
TepupUKalMM), MoldydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KMCIOT. Mblla Kak COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE ACUCTBHE.

Crnoxnble 3UpPbl KaK TPOU3BOIHBIC KapOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX A(PUPOB.
Kupsl. I'maponus xxupos. IIpumenenne xxupos. bruonorudeckas poiib KUpPOB.

VYrneBoasl: cocTaB, KiIacCu(pUKaIs yrieBo0B (MOHO-, TU- U moymcaxapusl). [moko3a —
OPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHMS MOJEKYJbl, (PU3MUECKHE U XUMHUYECKUE
cBoiicTBa (B3aumoseiicteue ¢ ruapokcuom meau(ll), okucnenue aMMuauHbIM pacCTBOPOM OKCHJIA
cepebpa(l), BoccraHOBIEHHE, OpOXKEHHE TJIOKO3bl), HAXOXKJEHHE B NPUPOJE, NPUMEHEHHE,
Oouonoruueckas posib. @otocunTe3. PpyKTO3a KaK H30MEp IIIFOKO3BI.

Kpaxman u nemironosa kak npupofssle noiauMepsl. CTpoeHue Kpaxmajaa U LEeJUIFOJIO3bI.
duznyeckue 1 XMUMUYECKHE CBOMCTBA KpaxMaia (TMIpoJIu3, KaYeCTBEHHAs PeaKus ¢ HOJIOM).

OKCIEpUMEHTAJILHBIE METOJbl M3YYEHUs BELIECTB W WX MPEBPALICHUI: INPOBEICHUE,
HAOJIIOJIEHUE U OIMCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHUPTOB, KaueCTBEHHBIE
peaKkIMM OJHOATOMHBIX CIUPTOB (OKHCIeHHe 3TaHona okcugaoM Mmenu(Il)), MHOroaroMHbIX
cnupToB (B3auMmopelcTBue ruuepuHa c rugpokcugoMm menu(ll)), anpaerunoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuja cepedbpa(l) u runpoxkcunom meau(Il), B3anmoaeiicTeie kpaxmania
C MOJIOM), IPOBEACHHUE MTPAKTUUYECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOW KHCIIOTHI.

PacuérHbic 3a1a4u.

Boblunicnenuss mo ypaBHEHUIO XHMHUYECKOM peakIuu (Macchl, 00bEMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA WIIM MPOJIYKTa PEAKILUH [0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OHOTO
U3 UCXOJHBIX BEIIECTB WIN MIPOIYKTOB PEAKIUN).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTHI Kak aM(pOoTepHbIe OpraHndeckue coenHenus. Gusndeckre 1 XMMHUUYECKHE
CBOWCTBAa AaMHUHOKUCJIOT (Ha TNpuUMepe TIIUIMHA). buojorumueckoe 3Hau€HHE aMHHOKHUCIOT.
IlenTmaer.

benku kak npuUpoOJHBIE BBICOKOMOJIEKYJISIPHBIE coequHeHMs. [lepBuuHas, BTOpUYHAs U
TpeTuyHasi CTPyKTypa OenkoB. XHMHUECKHE CBOMCTBa OENKOB: THUIPOJIU3, JE€HATypalus,
Ka4eCTBEHHBIE pEaKIIui Ha OEJKH.

OKCIepUMEHTAIbHBIE METOJIbl M3YYEHMsI BEUIECTB M HX MPEeBpALIEHU: HAOMIOACHHE U
ONKCaHUE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalnus OEIKOB IpPH HArpeBaHWHU, LIBETHBIE
peakiuu OeIKOB.

BbicokoMoO/IeKYJISIPHBIE COEIMHEHHU S

OCHOBHBIE TIOHATHS XMMHMHM BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: MOHOMED, ITOJIMMED,
CTPYKTYpPHOE 3BEHO, CTENEHb IOJIMMEPHU3ALUHU, CPEOHSAS MOJIEKYyJspHass Macca. OCHOBHbIE
METO/IbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEJUHEHNN — TIOJIMMEPU3ALHS U MIOJTUKOHACHCALUS.




OKCTIepUMEHTAILHBIE METOJIbl M3YUYCHHs BEIIEeCTB U WX MPEBPAIICHUN: 03HAKOMIICHHE C
o0pa3iamMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MeXnpeAMETHBIE CBS3H.

Peanm3zanusi MeXIpeIMETHBIX CBSI3€ MPU M3Yy4YEHUHU opraHuydeckoil xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TMOHSATHHA, TaKk U
MOHSTUM, SBISIOUIMXCS CUCTEMHBIMU JJIS1 OTJICJIBHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0me ecTeCTBEHHO-HAy4YHbIC TOHATHUS: SIBICHWE, HAYYHBIH (aKkT, TUIMOTE3a, 3aKOH,
TEeOpus, aHaju3, CHUHTE3, KiIaccupuKalusa, TM[EePUOJUYHOCTh, HaONII0/IeHNnEe, HW3MEpEeHue,
HKCIEPUMEHT, MOCTHPOBAHUE.

®duszuka: Matepusi, SHeprusi, Macca, aToM, JIEKTPOH, MOJIEKYJla, JHEPIeTUYECKUIN YPOBEHb,
BEIIECTBO, T€J0, 00BEM, arperaTHoe COCTOSIHUE BELIeCTBA, (PU3MUYECKIE BEJIMYMHBI U €JMHULIBI MX
U3MEpEHHUS.

Buonorusi: knerka, opranusm, Ouocepa, oOMEH BEIIECTB B OpraHusMe, (OTOCHHTES,
OMOJIOTMYECKHU aKTHBHBIC BEIIeCTBA (OCIIKH, YIIICBObI, )KUPHI, PEPMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus: nuiieBble MPOAYKThI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIINE CPEJCTBA,
JICKapCTBCHHBIE M KOCMETHYECKHE MTPETapaThl, MATEPHAIIbI U3 UCKYCCTBEHHBIX M CHHTETUYCCKIX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHUYECKASA XUMMUSA

TeopeTruvyeckue OCHOBbI XUMHMH

XuMuyeckuit snemMeHT. AToM. Sapo aroma, U30TOMBL. DJIEKTpPOHHAs 000JIOYKa.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, s-, P-, d- amemeHTh. OCOOCHHOCTH
pacrpeieieHusi SJIEKTPOHOB MO0 OpOUTANSIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
DneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepuonuueckuii 3akoH u llepmoamyeckas cucrema XUMHUYECKHUX dJeMEHTOB [l
N. MenpneneeBa. CBsi3b MEepUOAUYECKOTO 3akoHa W [leprmonuyueckoi CHUCTEMbl XUMHUYECKHUX
sanemeHToB JI. U. MenneneeBa ¢ COBpeMEHHOW TeOopuUel CTPOEHHUsS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XUMUYECKUX AJIEMEHTOB U 00pa3yeMbIX UMM ITPOCTHIX M CIOYKHBIX BEIIECTB
0 TPYIIaM U epuoaam. 3HauyeHUe MePUOIUYECKOro 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XHUMHUYECKas CBs3b. Buabpl xumudeckod CBsI3U (KOBaJIeHTHAast
HEeMNoJIsIpHasl W TOJSpHAas, MOHHAs, MeTajindyeckas). MexaHu3mbl 00pa30BaHHs KOBaJCHTHOMN
XUMUYECKON CBSA3U (OOMEHHBIN M JIOHOPHO-aKIeNTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTB.
DIEeKTpOOTpULIATENbHOCTh. CTeneHb oKkuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemecTtBa MOJIEKYISIPHOTO M HEMOJIEKYJIIPHOTO CTPOEHHMsI. 3aKOH IOCTOSTHCTBA COCTaBa
BEIIECTBA. THUMBl KPUCTALIUYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIA
KPUCTAJUIMYECKON PEIETKH.

ITonsaTne o nucnepcHsIX cucremax. ICTUHHBIE M KOJUIOWIHBIE PAaCTBOPBI. MaccoBas 10y
BEIL[ECTBA B PACTBOPE.

Knaccudukanus Heopranndeckux coequHeHnil. HomeHkmarypa HeopraHuueckux BeIeCTB.
I'eneTnueckas CBsI3b HEOPTAHMYECKUX BEUIECTB, MPUHAIJICKAIMNX K Pa3IUYHBIM KJIaccaM.

Xumuyeckas peakius. Kiaccupukanuss XUMHUECKUX PEAKIUil B HEOPTaHUYECKOW U
OpPraHMYEeCKOW XMMHH. 3aKOH COXPAHEHHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPaIICHUS
SHEPTUU MPU XUMHUYECKUX PEAKIIUIX.



CKOpOCTh peakiyu, €€ 3aBHCHUMOCTh OT pa3iMyHbIX (hakTopoB. OOpaTHMbIE pEaKIUH.
Xumnueckoe paBHoOBecue. (DaKTOpbI, BIUSIOIIAE HA COCTOSIHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekTponauTnueckas auccouuanus. CunbHble U cialble 37eKTpoiauThl. Cpena BOAHBIX
pacTBOPOB BEILLIECTB: KUCasi, HEUTpallbHas, 111€JI0YHAsl.

OKMCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCHEpUMEHTAJILHBIE METOJbl M3YYEHMsI BEIIECTB W WX NPEBPAIICHUN: JEMOHCTpALUs
tabnun «llepuoguueckas cucrema xumudeckux snemeHToB [I. U. MenpeneeBa», u3ydeHue
Mozelen KPUCTAIUIMYECKUX pPElETOK, HabroneHne
U OMHCaHUE JEMOHCTPALIMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3iioKeHHE MEePOKCHIa BOAOPOIa B
IPUCYTCTBUM  KaTaJlU3aTopa, OINPEAEIEHUE Cpelbl pPacTBOPOB BEIIECTB C  IIOMOIIbIO
YHHUBEPCAIbHOTO MHJMKATOPA, PEaKIMM MOHHOTO OOMEHa), MPOBEIeHNE MPAKTHUYECKONH pabOThI
«BnusHe pa3nnyHbIX (PaKTOPOB HA CKOPOCTh XUMHUECKOW PEAKIIUN.

PacuérHble 3a1auu.

Pacuérbl o ypaBHEHUSIM XUMHUYECKUX PEAKIIMMA, B TOM YHCIIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM TOHATHUS «MACCOBAasi JOJIsl BEILIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. [Tonoxenue Hemeramios B [lepuoauyeckoit cucteMe XUMUYECKUX JIEMEHTOB
J. U. MenneneeBa u 0COOCHHOCTH CTpOeHMsI aToMOB. (Du3nMyeckue CBONMCTBA HEMETAJUIOB.
AnnoTponusi HEeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XVWMUYECKUE CBOWCTBA BaXXHEHINMX HEMETAUIOB (TaJIOTEHOB, Cephl, a3oTa, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALTUX KUCIIOT, BOJOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCUHEHUH.

Meramnsl. Ilonoxenue meramioB B [lepuoaudeckoi cucteMe XMMUYECKUX 3JIEMEHTOB /1.
U. MenneneeBa. OCOOEHHOCTH CTPOEHUS SIEKTPOHHBIX 000JI0YEK aTOMOB MeTamioB. OOmue
¢uznueckue cpoiictBa MeTayuioB. CIUlaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKEeHUH
METAJIJIOB.

XUMHYECKUE CBOMCTBA BAKHEHIIMX METAUIOB (HATpWUM, KaJlui, KaJdbllUHd, MarHwi,
QIIOMUHUH, IUHK, XPOM, KeJe30, Me/lb) U UX COCTMHEHUH.

O61ure criocoObl Moay4YeHUs: MeTauIoB. [IpruMeHeHne MeTauioB B OBITY U TEXHHKE.

OKCIEpUMEHTAJILHBIE METOJIbl M3YYEHUs BEIIECTB M WX MNPEBPAICHUN: H3Yy4YEHUE
KOJUIeKIIMU «MeTalibl U CIUIaBbl», 00pa3l0B HEMETAJUIOB, PELICHHE SKCIIEPUMEHTAIbHBIX 33/1a4,
HaOJIOIGHNE W ONHUCAHHE JIEMOHCTPALMOHHBIX W JIAOOPAaTOPHBIX OIBITOB (B3aWMOJIEHCTBHE
TUIPOKCUIA ATIOMHHMSI C pacTBOPaMH KHUCJIOT U IeJIouel, KaueCTBEHHbIE peaKIIMM Ha KaTHOHBI
METaJlIoB).

PacuérHeble 3a1aum.

PacuéTsl Maccel BemiecTBa UM 00bEMa ra3oB O U3BECTHOMY KOJMUYECTBY BEILIECTBA, Macce
W1 00bEMY OJTHOTO U3 yYaCTBYIOIIMX B PEAKIINH BEIIECTB, pacyEThl Macchl (00bEMA, KOIMUYECTBA
BELIECTBA) IPOAYKTOB PEAKIIUH, €CIIU OJJHO U3 BELIECTB UMEET IIPUMECH.

XuMHuS 4 )KU3Hb

Posib xumun B obecrieueHUH KOJIOTHUECKON, SHEPreTHYECKOi 1 MUIIeBO Oe30MacCHOCTH,
pa3BUTUN MeIULMHBL. [IoHSATHE 0 HayYHBIX METOJaX MO3HAHUS BEIIECTB M XUMUYECKHX PEAKIIHA.

[TpencraBienus 06 0OMIMX HAYYHBIX TPUHIMIIAX TPOMBIIIJICHHOTO MOMYyYeHNs BasKHEHIIINX
BEIIECTB.

YenoBek B MHUpE BELIECTB M MaTEpUAIOB: BAKHEHIIME CTPOUTENBHBIE MaTEepUalbI,
KOHCTPYKIIMOHHBIE MaTepuaybl, KPAackKu, CTEKJIO, KepaMHKa, MaTepuajbl ISl 3JIEKTPOHUKH,
HaHOMaTepHaJibl, OpraHMYECKUEe U MUHEpaAJIbHBIE YI00pEHUs.

XuMHSA ¥ 370pOBbE YEJOBEKa: IMpaBuja HCIOJb30BAHUS JIEKAPCTBEHHBIX MPENaparos,
IpaBuIIa 6e301macHoro MCII0JIb30BaHUs IIpenapaToB OBITOBOI XUMHH
B MOBCEHEBHOM )KU3HH.

MexXnpeamMeTHbIE CBS3H.




Peanuzanus MexXnpeIMeTHBIX CBsI3ei IpU U3yUeHUH 0011el 1 HeopraHnueckoi XumMun B 11
KJIacce OCYIIECTBIISIETCS] Yepe3 UCIOIb30BAHNE KAaK OOIUX €CTECTBEHHO-HAYUHBIX IOHATHH, TakK
U TIOHATUM, SABJIIIOIIUXCS CUCTEMHBIMH JUIsL OTACIBHBIX IIPEIMETOB €CTECTBEHHO-HAYyYHOTO
LUKJIA.

OO0111e ecTecTBEHHO-HAYYHbIC TOHATHUS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CHHTE3, Kiaccu(ukauus, NEepUOJUYHOCTb, HAONIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEPEHHUE, SABJICHUE.

®dusnka: marepus, HEPIHs, Macca, aTOM, IEKTPOH, NPOTOH, HEHUTPOH, MOH, W30TOI,
pPaJuOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUYECKUN YPOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSIHUE BEIECTBA, (GU3NUYECKHUE BEJIMYMHBI U €AUHULIBI X U3MEPEHHSI, CKOPOCTb.

Buonorusi: kieTka, opraHusM, JKocuUcTeMma, Ouocdepa, MaKpo- W MUKPOIIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OpPraHU3Me.

['eorpadus: MuHepasbl, TOPHBIE TOPOIBI, TOJIE3HBIE HCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus: XuMu4eckasi IPOMBIIUIEHHOCTb, METAJIIYPIHsl, IPOU3BOICTBO CTPOUTEIBHBIX

MaTcpuraiosB, CEIbCKOXO03S1CTBEHHOE IMponu3BOACTBO, IMUIcBasa MMPOMBIIIJICHHOCTD,
q)apMaHeBTI/ILIGCKaH IMPOMBIIIJICHHOCTD, IIPpOU3BOJACTBO KOCMCTHUYCCKUX [npceraparTtos,
IMPOU3BOJACTBO KOHCTPYKIIMOHHBIX MarepuraioB, OJICKTPOHHAsA MMPOMBIIIJICHHOCTD,
HAaHOTCXHOJOI'NH.

ITNIAHUPYEMBIE PE3VIJIBTATBI OCBOEHUSA ITPOI'PAMMEBI 110 XMMHUHN HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3ysbTaTaM OCBOCHUS OOYYarONIMMUCS
IporpaMM CpeAHero ooIero oopazoBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U INPEIMETHBIM).
HayuHo-meronnueckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
pOoTrpaMM CpeAHEro o0IIero o0pa3oBaHus SABISETCS CUCTEMHO-IESTEIbHOCTHBIN MOIXO/.

B cooTBeTCTBHM € CHCTEMHO-AEATEIBHOCTHBIM IOJXOJOM B CTPYKTYPE JIHYHOCTHBIX
pe3yIbTaTOB OCBOCHHUS MpeIMeTa « X UMHs Ha YPOBHE CpeTHEro 00111ero 00pa3oBaHusl BbIIEIECHBI
CJIEIyIOIINE COCTABIISIOIINE:

0CO3HaHHE OOYYAIOIMMHCS POCCUMCKON TIpa)IaHCKOW HIEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaMOOIIPEIEIEHHIO;

HaJINYMe MOTUBAIMH K 00yUeHHIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHWI JIMYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEN M UCTOPUUYECKUX TPAJUIMN 0a30BOM HAYKHU XMMUHU;

TOTOBHOCTh M CITOCOOHOCTH OOYYarOIIUXCsl PYKOBOACTBOBATHCS B CBOEH IESTEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, TNPUCYIIMMHU LEJIOCTHON CHCTeME XMMHUYECKOTrOo
oOpa3zoBaHus;

HaJIMYME TMPABOCO3HAHMS HKOJOTMUECKOW KYJIbTYpPHl U CIIOCOOHOCTH CTaBUTh LEIU H
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMuyHOCTHBIE PE3yIbTAaThl OCBOCHUS MIpeaMeTa « XMMUS» JOCTUTAIOTCS B €AMHCTBE yueOHOM
U BOCIIUTATEIHHOHN JIEATEIIEHOCTH B COOTBETCTBUU C TYMaHUCTHUECKHUMH, COIIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IEHHOCTSAMU U HJeaJaMH POCCHUICKOro TIpa’kIaHCKOTro OOIIecTBa,
NPUHATHIME B OOIECTBE HOpPMaMH W TMPAaBHJIAMH TMOBEICHHS, CIIOCOOCTBYIOIIMMHU MpoIeccam
CaMOIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOT'O CTAHOBJICHUS JTMYHOCTH O0YUYaIOIIUXCSI.



JIMYHOCTHBIE PE3yIbTAThl OCBOCHUS IMpEaMeTa «XUMHS» OTPaKaroT c(HOPMUPOBAHHOCTD
OTIBITA ITO3HABATEIHHON U PAKTUIECKOH ACATEIBHOCTH 00YUYAIOMIMXCSI TIO PeaTH3alliy IPHHSITHIX
B OOIIIECTBE LIEHHOCTEH, B TOM YUCIIC B YACTH:

1) rpaKIaHCKOro BOCIIUTAHMS:

OCO3HAHMS 00YJAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00s3aHHOCTEH, YBaXKECHHUS K
3aKOHY U MPABOIIOPSIKY;

NpEaACTaBJICHHUA O COLOUAJIBHBIX HOpMax M IIpaBUJIaX MCKIMYHOCTHBIX OTHOILIEHUHA B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOH NEATEIBHOCTH MPH CO3/IaHUH y4EOHBIX MPOEKTOB,
peleHrH y4eOHBIX ¥ IMO3HABATEIBHBIX 33/1a4, BHINIOJIHEHUH XUMHUYECKUX IKCIIEPHMEHTOB;

CIIOCOOHOCTH ITOHMMATh M IPUHUMATh MOTHUBbI, HAMEPEHUS, JIOTUKY U apI'yMEHTBI APYTUX
NIPY aHAJIU3€ Pa3IMYHBIX BUJOB YUYECOHOH NESITEILHOCTH;

2) NATPHOTHYECKOTO BOCTTUTAHUS:

[ICHHOCTHOTO OTHOIICHUSI K HCTOPHYECKOMY M HAyYHOMY HACJCIUI0 OTEYECTBEHHOU
XUMMUU;

YB@KEHHSI K IPOLIECCY TBOPYECTBA B 00JACTH TEOPHH W TPAKTUYECKOTO MPHUMEHEHHUSI
XUMHHU, OCO3HAHHUA TOTO, YTO AJOCTHIKCHHUA HAYKH €CTb PE3YyJIbTAaT JJIMTCIbHBIX Ha6J’IIO[[€HHI71,
KPOIOTIIMBBIX SKCIIEPUMEHTATIBHBIX TTIOUCKOB, MOCTOSIHHOTO TPY/Ia YYEHBIX U TIPAKTUKOB,;

UHTEpECa ¥ TMO3HABATEIbHBIX MOTHBOB B TIOJYYCHHH | MOCJIEIYIONIEM aHaIH3e
UH(POPMAIIUHU O TIEPETOBBIX TOCTHKCHUSX COBPEMEHHOM O0TEYECTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOT0 BOCIIMTAHMSA:

HPaBCTBEHHOT'O CO3HAHMUSI, STHYECKOT'O TIOBEICHHUS;

CHOCOOHOCTH OLICHUBATh CUTyaluu, CBsI3aHHBIC C XUMHNYCCKUMHAU SBJICHUAMU,
U TIPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTHPYSCh HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI U
[IEHHOCTH;

TOTOBHOCTH OIICHUBaTh CBOE IOBEJICHUE W TIOCTYNKM CBOMX TOBApUIIEH C TO3UIHHA
HPAaBCTBCHHLIX U ITPABOBBIX HOPM M OCO3HAHUEC HOCJ’IGI[CTBI/II;'I OTUX IMOCTYIIKOB,

4) ¢popMHUPOBAHMS KYJIBTYPBI 3/10POBbSI:

NOHMMAaHUS IIEHHOCTeM 370poBoro M 0Oe3omacHoro ooOpasza >KM3HH, HEOOXOAMMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (PM3HYECKOMY U IICUXHUYECKOMY 3/10POBbIO;

coOMIOIeHHsT TIPaBWJI O€30MMaCHOTO OOpaIlleHUsI ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOU
KHU3HHU U B TPYJIOBOH /1€ TEIHOCTH;

IMNOHUMAaHHuA LCHHOCTHU IIpaBUJI HWHAWBUAYAJIBHOTO W KOJIUICKTUBHOI'O 0e301acHoTo
MOBEJICHUS B CUTYalUSX, YTPOXKAIOIIUX 3/I0POBBIO U )KU3HHU JIOJIEH;

OCO3HAHHUS TOCJEJICTBUN W HENPUATHUS BPEIHBIX MPHUBBIUEK (YMOTPEOJIEHMs aJKOroJs,
HapKOTUKOB, KYPEHHUS);

5) Tpy10BOT0 BOCIIUTAHUS

KOMMYHHKaTUBHOH KOMIIETEHTHOCTH B y4eOHO-HCCIIE0BATEIbCKOW JIeATENbHOCTH,
0OIIECTBEHHO TTOJIE3HOM, TBOPUYECKOH U APYTUX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTHE B pEIIEHUH NPAKTUUYECKUX 3a7ad COLUAIBHOM
HaIpaBJICHHOCTH (B PAMKax CBOETO KJIacca, MIKOJIbI);

UHTEpeca K MPAKTUUYECKOMY H3YyYEHHIO Hpodeccuil pa3lIudyHOro poja, B TOM 4YHCIE Ha
OCHOBC IMPUMCHCHUA MMPECAMETHBIX 3HAHUH 110 XUMHH,

YBaKEHUS K TPYAY, JIOASAM TPYAa U pe3ysibTaTaM TPYI0BOH JEATEIIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBHIYATHFHON TPAaeKTOpUH 00pa30BaHMsl, Oy TyIIen
npodeccuu U peanu3anun COOCTBEHHBIX KU3HEHHBIX IIAHOB € YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111ecTBa;

6) 3K0JI0rM4eCcKOr0 BOCIIHTAHHUS:

9KOJIOTUYECKH I1[eJIECO00Pa3HOTO OTHOIICHHUS K TPUPOJIC, KaK HCTOYHUKY CYIIECTBOBAHHS
JKHU3HH Ha 3eMIIe;

MOHUMAaHUS TII00aJILHOTO XapakTepa 5KOJIOTHYCCKUX np06neM, BIIMAHHUS DKOHOMHWYCCKUX
MPOIIECCOB HAa COCTOSIHUE MPUPOTHON U COIIMATIBHOM Cpeibl;



OCO3HAaHUS HEOOXOIUMOCTH UCTIOIB30BaHUS JOCTHKCHUM XUMHH IS PEIICHUsT BOIIPOCOB
PalMOHAIBHOTO TPUPOIOTIOIB30BAHNUS;

AKTUBHOI'O HENPUATUS INEHUCTBUM, MPUHOCAILIMX BpPEI OKPYXKAKOLIEH IPUPOJHOUN cperne,
YMEHUS MPOTHO3UPOBATh HEOJATONMPHUATHBIC IKOJOTHYECKUE TMOCICACTBUS MPEATPUHUMAEMBIX
JIEHCTBUN U NIPEJOTBPALLATD UX;

HaJIMYWsl Pa3BUTOTO HSKOJOTHYECKOTO MBIILICHHS, SKOJOTMYECKOW KYJIbTYpPbI, OIbITa
JIEATEIIbHOCTH  JKOJOTHMYECKOM  HAIIPaBJIICHHOCTH, YMEHHMS PYKOBOJACTBOBATbCA HWMH B
MMO3HaBaTEJIbHOW, KOMMYHUKATUBHON U COIMATIBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOT0 MO3HAHMS:

c()OPMUPOBAHHOCTH MHPOBO33PEHHUsSI, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHON MTPAKTUKH;

MOHWMAHUSA CHENUPUKA XUMHUU KaK HayKd, OCO3HaHWs €€ ponu B (HOPMHUPOBAHHUH
paIrMOHAIBPHOTO HAYYHOT'O MBIIIICHHUS, CO3JaHUU IIEIOCTHOTO MPECTaBICHUS 00 OKpYKaroIIeM
MHUpE KaK O €IMHCTBE IMPUPOIbI M YEJIIOBEKA, B MO3HAHUU IPUPOAHBIX 3aKOHOMEPHOCTEH M
pEIICHUH TIPOOJIEM COXPAHSHUS TPUPOJHOTO PABHOBECHS;

yOSXKIEHHOCTH B 0OCOOOM 3HAYUMOCTH XHMMHUHU JUJII COBPEMEHHOM IMBWIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIIPaBICEHHOCTH M BaKHOM POJIM B CO3/IaHWM HOBOW 0aszbl MaTepuaibHOU
KYJIbTYpbI, PEIIEHUU TJI00ATBHBIX MPOOJIEM YCTOWYMBOIO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M DKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00€ecCIeueHNN yCIOBUN YCTEIIHOTO TPYJa U SKOJIOTHYECKA KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TIPAaMOTHOCTH: IIOHMMaHUA CYIIHOCTH METOJIOB ITO3HAHUA,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BATh MOMy4yaeMble 3HAHMS IS
aHajan3a U OOBSICHEHUs SBJICHUW OKPYXKAIOLIEr0 MUpa U MPOUCXOASIIHUX B HEM H3MEHEHUH,
YMEHHUsI J1eJ1aTh 000CHOBaHHbBIE 3aKJIFOUEHHUSI HA OCHOBE HAYyYHBIX ()aKTOB M UMEIOIIUXCS JaHHBIX
C LEJBIO MTOJYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKHIE 3HAHUS JIJIsl PEelIeHUs MpooieM
B PEATbHBIX KU3HEHHBIX CUTYaIIUSIX;

MHTEpeca K ITO3HAHUIO U UCCIIEN0BATEIBCKOMN AEATEIBbHOCTH;

TOTOBHOCTH W CIHOCOOHOCTH K HEMPEpPhIBHOMY OOpa30BaHHUI0 W CamMoOOpa3oBaHUIO, K
AKTUBHOMY TIIOJYY€HHMIO HOBBIX 3HAaHMM 1O XHUMHH B COOTBETCTBUU C >KM3HEHHBIMU
NOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B PA3IMYHBIX cepax mpoPecCHOHATBHON IeITeIbHOCTH.

METANPEAMETHBIE PE3YJIbTATHI

MeranpenmMeTHble pe3yabTaThl OCBOEHUS Y4eOHOTO TpeaMeTa «XUMHS» Ha YpPOBHE
cpemHero o0miero o0pa3oBaHus BKIIOYAIOT:

3HauUMMBIE i1 (OPMUPOBAHUS MHUPOBO33PEHUSI OOYYAIOMIMXCS MEKTUCIUTLINHAPHBIE
(MeXnpenMeTHbIE) OOIIeHaAYYHbIE TOHATHS, OTPAXKAIOIIKE [EJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crieruuKy METOJIOB TIO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHUsI, SBICHHUE, MPOIECC, CUCTEMA, HAYYHBIH (DAKT, TMPHUHIIMI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPUS, HCCITIEIOBaHUE, HAOMIOICHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

YHUBEPCAIbHBIE y4eOHbIe NEeNUCTBUSA (To3HaBaTeNbHBIE, KOMMYHUKATUBHBIE,
perynatuBHbIe), oOecreunBaronpe (GopmupoBaHue (QYHKIMOHATHHOH TPAMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YJaroIIuXCs;

CIIOCOOHOCTh ~ OOYYArOIIMXCS ~ MCIIOJIb30BaTh ~ OCBOGHHBIE  MEKIUCIUILUIMHAPHBIE,
MHPOBO33PCHUCCKHUE 3HaHWUA W YHHBCPCAJIBbHBIC y‘—Ie6HBIe JleﬁCTBHH B IIO3HABAaTEJIILHOU U
COLIMATILHOM MTPaKTHKE.



MertarnpeIMeTHbIe pe3ylbTaThl OTPAXKAIOT OBJAJACHUE YHUBEPCAIbHBIMH Y4COHBIMH
IIO3HABATECIILHBIMU, KOMMYHUKAaTUBHBIMH U PETYJIATUBHBIMU JICHCTBUSAMHU.

OB.]'[a}IeHHe YHUBEPCAJIBHBIMUA yqeﬁanMn NMO03HABATEJbHBIMH €I CTBUSIMHU:

1) 6a3oBble JJOrMYecKHUe AeHCTBUS:

CaMOCTOSITENIbHO  ()OPMYJIMPOBAaTh W aKTyalU3UpoOBaTh NpoOjeMy, BCECTOpPOHHE €&
paccMaTpuBaTh;

ONpEAENATh LEIU AESITEIBbHOCTH, 3a/aBas IapaMeTpbl UM KPUTEPUM HMX JIOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTaThl AEATEIBHOCTU C IOCTABJICHHBIMU LIEIISIMU;

UCIIOJIb30BaTh IIPU OCBOEHUU 3HAHUN NPUEMBI JIOTUYECKOI'O MBIIUIEHUS — BBIIEIATH
XapakTepHble MpHU3HAKM MOHATHUM M yCTaHABIMBaThb HUX B3aUMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIIUE MTOHITHUS JIs1 OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBIICHUIA;,

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KJIacCU(UKALMU BEILIECTB U XUMUYECKUX PEaKIIHIA;

YCTaHaBJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y N3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTB JIOTUYECKUE PACCYKACHUS (MHAYKTUBHBIE, 1€ JyKTUBHBIE, 10 AaHAJIOTUH ), BBISIBIIATh
3aKOHOMEPHOCTH M MPOTHBOPEUHUS B PACCMATPUBAEMBIX SIBICHUSX, (HOPMYIHUPOBATH BBHIBOJBI H
3aKIIIOYECHUS;

IPUMEHSTh B MPOLIECCE MO3HAHMSI, UCIOJIb3YEMbIE B XMMHH CUMBOJIMYECKUE (3HAKOBBIE)
MO/IeJH, IPe0OpPa30BbIBATh MOEIbHBIE MPE/ICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMH4YecKass (GopMyna, ypaBHEHHE XHMHUYECKOW peakuh — TP PEHICHHH Y4eOHBIX
[IO3HABATEJIbHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHBIC ITPEICTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX IPU3HAKOB U3yYaeMbIX BEILECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbIe HCCJIeI0BaTEIbCKHE T1eHCTBUS:

BJIa/IETh OCHOBAMHU METO/I0B HAYYHOI'O TIO3HAHMSI BEILIECTB U XUMUUYECKUX PEaKLUil;

dopmMynupoBaTh €M M 3aJa4d  UCCIICAOBAaHUS, MWCIOIb30BaTh IOCTaBIEHHBIE U
CaMOCTOSITENIbHO C(OPMYJIMPOBAHHBIE BOIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3bI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHHIA;

BJIQ/IETh HaBBIKAMHM CaMOCTOSITEJIBHOTO IUIAHUPOBAHUS M MPOBEJACHUS YUYEHUYECKUX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOII0AaTh 32 XOAOM Ipollecca, CaMOCTOSTEIbHO
IIPOrHO3MPOBATh €ro pe3ynbTaT, (GopmyiaupoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETAaHHOM
pabore;

npuoOpeTaTh ONBIT YYEHHMUECKOW HCCIeI0BaTeIbCKOW M MPOEKTHON JesTeIbHOCTH,
IPOSBIATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY ITOMCKY METOJIOB pELICHUS
IIPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOAOB IT03HAHUS.

3) padora ¢ unpopmaumeii:

OPUEHTHPOBAThCSI B PA3JIMYHBIX HCTOYHUKAX HHGpopMalMKU (HAY4YHO-TIOMYJIApHAs
JauTepaTypa XHMMHUYECKOIO COJEp)KaHUs, CIpaBOYHble Tmocodus, pecypcel MHTepHeTa),
aHAJTM3UPOBATh MH(POPMAITUIO PA3TUYHBIX BUIOB U ()OPM NPECTABICHUS, KDUTUYECKH OLIEHUBATh
e€ I0CTOBEPHOCTh U HEMPOTHUBOPEUYHUBOCTH;

dbopMynupoBaTh 3ampockl M TPUMEHSTH pa3IMyHble METOJbl MpPHU IOHCKe U OTOOpe
uH(pOopMali, HEOOXOAUMOM /1715 BBIIOJIHEHUS YU€OHBIX 3a7a4 ONpeAeaEHHOTO TUIIA;

nproOpeTaTh OIBIT UCMOJIBb30BaHUS MH()OPMAITMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTUH H
Pa3IMYHbIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (hopMy mpeacTaBieHuss WH(POpMAUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHE);

UCMOJIb30BaTh HAYYHBIM S3BIK B KauyecTBE CpeJICTBa MpH paboTe ¢ XUMHYECKOU
uH(popMalMel: MNPUMEHATh MEXIpeAMeTHble ((U3MuecKkue M MaTeMaTH4YeCKHe) 3HaKu U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;



HCIIOJb30BaTh U Hp606pa3OBBIBaTb 3HAKOBO-CHUMBOJIMYCCKHUEC CPCACTBA HATTIAAHOCTH.

OBJIaIIeHﬂe YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMHA I[eﬁCTBHﬂMH:

3aJaBaTh ~ BOMPOCHI [0  CYHIECTBY  OOCY)KTaeMoil TeMbl B  XOJe  JUaiiora
W/WIN  TUCKYCCUH, BBICKAa3bIBaTh HICH, (OPMYIMPOBATH CBOH IPEIIOKEHUS OTHOCHTEIHHO
BBITTOJIHEHHS ITPEIOKESHHOM 33/1auH;

BBICTYIIATh C MPE3CHTALUEH Pe3yIbTaTOB IO3HABATEILHOM JEATEIBHOCTH, MOJYyYCHHBIX
CaMOCTOSITCNIbHO MM COBMECTHO CO CBEPCTHHKAMHU TP  BBINOJHEHHH XUMHUYECKOTO
9KCIIEPUMEHTA, MPAKTUYECKON pabOThl IO HMCCIIEIOBAHUIO CBOMCTB H3Yy4acMbIX BEIICCTB,
peanu3alm y4eOHOTO POCKTa u (dbopmyaHpoBaTh BBIBO/JIBI
110 pe3yJIbTaTaM MPOBEAEHHBIX UCCIICAOBAHMI ITYyTEM COTTIaCOBAHMS IIO3HMIIUI B X0/1€ 00CYKIEHUS
1 0OMeHa MHEHHUSIMH.

OB.]IaIIeHI/le YHUBEPCAJIbHBIMHU PEryJasiTUBHBIMUA HeﬁCTBHHMH:

CaMOCTOSITENIbHO IUJIAHUPOBAaTh U OCYILECTBISATh CBOIO IO3HABATEIBHYIO JIE€ATEIbHOCTD,
ompezenss €€ UeNu U 3aa4d, KOHTPOJIUPOBATh M MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeUlaraeMblii allrOpPUTM JICHCTBHIA TPU BBIOJHEHUN YYEOHBIX M MCCIIEOBATEIbCKUAX 3aj1ad,
BbIOUpaTh Hanbosee 3((GEeKTUBHBIN CIIOCOO WX PelIeHUs ¢ yY4ETOM MOTyYeHHUsI HOBBIX 3HAHUH O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYLIECTBIISATh CAMOKOHTPOJIb CBOEH JIESITEIIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLICHKH.

HNPEIMETHBIE PE3YJIBTATHI

10 KJIACC

[IpenmeTHBIC pE3yIbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUs OTPAKAIOT:

c(OpPMUPOBAHHOCTH MPEJCTABICHUN 0 XUMUUYECKON COCTABIISIFONICH €CTeCTBEHHO-HAYYHON
KapTUHBl MHMpA, POJIM XMUMHH B TO3HAHUU SIBICHUU NMPUPOJbI, B (POPMUPOBAHUM MBILUICHUS U
KYJIbTYpbl JUYHOCTH, €€ (YHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOMUMOW Ui peleHUs
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO U
MPUPOJHOM CpeliE;

BJIAJICHUE CHCTEMOM XUMHYECKHUX 3HAHUH, KOTOpas BKJIIOYAET: OCHOBOIMOJIATAOIIUe
MOHSTHS (XUMUYECKUH AIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0YKa aTOMa, MOJIEKYJia, BaICHTHOCTH,
AIIEKTPOOTPHUIIATEILHOCTh, XHMHUYECKasi CBS3b, CTPYKTypHas ¢Gopmyna (pa3BEépHyTas U
COKpaméHHasi), MOJb, MOJIIpHAs Macca, MOJSIPHBIE 00BEM, YIIEpOAHBIH  CKEleT,
GbyHKIMOHATBHAS TPYMIMa, PaJuKal, W30MEpHUs, HU30MEPhbl, TOMOJIOTHYECKHI pPsil, TOMOJIOTH,
YIJIEBOAOPOBI, KUCIOPOJA U a30TCOAEPKAIIME COCIUHEHUS, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHbIE CO€IMHEHNS); TEOPUHU U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUUYECKUX
BemectB  A. M. BytnepoBa, 3akOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CI/IMBOJ’II/I’—I@CKI/II\/'I SA3BIK XUMUH, MHpOBOSSpeH‘—IeCKI/Ie 3HaHHA, JICKAIIHME B OCHOBC ITOHUMAHUA
MPUYMHHOCTY M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHHS O CBOMCTBAX,
cocTaBe, OJy4YeHUH 1 0€30I1aCHOM MCIOJIb30BaHUHU BAXKHEUIIINX OPraHUYECKUX BEIECTB B OBITY
Y MIPAKTUYECKOU JIESITENBHOCTH YEIOBEKA;



c(OpMUPOBAHHOCTh YMEHUH BBHISBIISATH XapaKTEPHbIE MPU3HAKU TMOHATUN, YCTAaHABIMBATH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME MTOHATHUS IIPU ONMCAHUU COCTABA, CTPOEHUS U
MIPEBPALLEHUI OPraHUYECKUX COCAUHECHUM;

c(OpPMUPOBAHHOCTh YMEHUH HCIOIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JJISi COCTaBJICHMUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKPALIEHHOM) GOPMYII OPraHUYECKUX BEIIECTB
U YpaBHEHUN XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpPraHUYECKHX BELIECTB
JUISL WJUTFOCTPALIUU MX XUMHUYECKOTO U IPOCTPAHCTBEHHOI'O CTPOECHMUS;

c(OpMHUPOBAHHOCTh YMEHUHN YCTaHABIMBATh MPUHAAJIC)KHOCTh U3YYECHHBIX OPTaHUYECKUX
BEIIECTB II0 HUX COCTaBy M CTPOCHHIO K OIpPENeIEHHOMY KIJIACCY/TPYIIE COCAMHEHUMN
(YrneBosopopl, KHCIOPOA M a30TCOoAepXalllie COCIUHEHHUS, BBICOKOMOJEKYISPHbIC
COCIMHEHMS), JTaBaThb UM Ha3BaHus 1o cuctematudyeckoil Homenkiatype (IUPAC), a taxxe
[PUBOJUTH TPUBUAIbHBIE HA3BaHMs OTIEIbHBIX OPraHUYECKHUX BEIIECTB (ITUJICH, MPOIMUIIEH,
alleTUJICH, STHJICHIJMKONb, TIMLEPUH, (eHOoN, (OopMalbAETHll, aleTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHasl KHCIIOTa, OJIEMHOBAsl KHCIIOTA, CTE€APUHOBAsI KHUCIIOTa, TJIIOK03a, (GpyKTO3a,
Kpaxmall, LeJUIT0J103a, TIUIUH);

c(OpPMUPOBAHHOCTh YMEHHS OMNPENENATh BUIbl XUMUYECKOW CBS3M B OPTaHUYECKUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUS TMPUMEHSTH TMOJOXKEHHUS TEOPUU CTPOCHHSI OPTaHHYECKUX
BemectB A. M. BytnepoBa st 0ObCHEHHS] 3aBUCHUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAHEHHUsI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOECHHUE, (UINYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MIPEACTABUTENCH PA3IMYHBIX KJIACCOB OPIaHMYECKUX BELIECTB
(MeraH, 3TaH, ASTWICH, NPONWICH, aneTwieH, OyramueH-1,3, mermnOyraauen-1,3, OeHzou,
METaHOJ, 3TaHOJ, YTHJICHTJIUKOIb, TIUIEPUH, (EHOJ, aleTalbJerul, MypaBbUHAsI U YKCYCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, LeJUI003a, AMHUHOYKCYCHAas KHCIO0Ta), WIUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEX/IY HUMHU YPABHEHUSMH COOTBETCTBYIOIMX XUMHUYECKHUX PEAKUUU C
UCTIOJIb30BaHUEM CTPYKTYPHBIX (hOpMYT;

c(OPMHPOBAHHOCTh YMEHHUSl XapaKTepU30BaTb HCTOYHHUKHM YIJIEBOAOPOIHOIO ChIPbS
(HedTb, TPUPOJHBIA Ta3, Yrojb), CHOCOOBI HUX MEpPepadOTKM U TMPAKTUYECKOE MPUMEHEHUE
IPOAYKTOB NEPEpabOTKHU;

c(OpMUPOBAHHOCT YMEHMHM MPOBOJIUTH BBIYMCICHUS IO XMMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJTMYECTBA HCXOJHOTO BEIIECTBA MITH IPOAYKTa PEAKLIMH [0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO u3 HCXOJHBIX BEIIECTB
WX TIPOTYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUH BIAJACTh CUCTEMOW 3HAHHK 00 OCHOBHBIX METO/aX HAYyYHOTO
MIO3HAHUS, MWCIONb3YEMbIX B XHMHUU IIPU M3YYEHHM BEIIECTB M XUMHYECKHMX SIBJICHUI
(HaOmrofieHMe, U3MEpPEHUe, OSKCIEPUMEHT, MOJEIUPOBAHNE), UCIOJIb30BaTh CUCTEMHbIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIIEHUN B KOHKPETHBIX )KM3HEHHBIX CUTYalUsAX, CBA3aHHBIX
C BEIIECTBAMHU U X IPUMEHEHUEM;

c(OpPMHPOBAHHOCTh YMEHHI COOJIIOJaTh MpaBMiIa MOJIb30BAHUS XUMHUYECKON MOCYA0H U
1abopaTOPHBIM 000PYIOBAaHHMEM, a TAK)KEe MPaBHia OOPAIIEHUS C BEIIECTBAMHA B COOTBETCTBHUU C
UHCTPYKLHUSMU 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUU IUJIAHUPOBATh M BBIMOJHATh XUMHYECKHHA SKCIIEPUMEHT
(mpeBpallleHus] OPraHNYeCKUX BEIECTB MPU HArpeBaHUH, MOJYYEHUE ATUJIICHA U U3YYEHHUE €ro
CBOICTB, KAUECTBEHHBIE PEAKIIN OPraHUYECKUX BEIIECTB, IeHATypalys OeKOB PU HarpeBaHUH,
I[BETHBIE PEAKIIMU OEIIKOB) B COOTBETCTBHH C MPABUIIAMHU TEXHUKU O€30MaCHOCTH MPH 00paIieHUN
C BeILIeCTBaMH U J1aOOpaTOpPHBIM 00OPYJOBAaHHEM, IMPEACTABIATH PE3YJIbTaThl XMUMHUYECKOTO
JKCIIEpUMEHTa B (OpPME 3allCH YPAaBHEHUH COOTBETCTBYIOIIMX peakiuil U (opMyIHpoBaTh
BBIBOJIbI HA OCHOBE 3THX PE3YyJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHHUH KPUTHUYECKH aHAIM3UPOBATh XUMHUYECKYIO HH(POPMAIHUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOUHUKOB (CpeacTBa MaccoBoil uHGopmanuu, UHTEpHET U Apyrux);



c(OPMUPOBAHHOCTh YMEHHI COONIONATh TMpaBWIa AKOJOTHYECKU IEIeCO00pa3HOro
MOBE/EHNA B OBITY M TPYIOBOM J[EATENBHOCTH B IIEJIAX COXPAHEHHS CBOETO 370POBbS U
OKPY>KaIOIlIe MPUPOJIHON Cpe/ibl, 0OCO3HABATH OMACHOCTh BO3JECHCTBUSI HA KUBBIE OPraHU3MBbI
onpeAeNéHHBIX OPraHMYeCKUX BEIIECTB, MOHMMas cMbicia mnokaszarens [I/JIK, mosicHsaTe Ha
npuMepax crmocoObl YMEHBIICHUS U TPEJOTBPAIICHHUS X BPEAHOTO BO3JICHCTBUS HA OPraHU3M
YeJI0BEeKa;

JUIs OOY4YarOIIMXCSl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSIMHU 3JI0POBbS: YMEHUE MPUMEHSATDH
3HaHUS 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHMIA;

JUISL CIIETIBIX M CITA00BUASAIIMX O0YJAIOIIUXCs: YMEHUE HCIIOJIb30BaTh PENbe(hyHO-TOUCUHYIO
cucrteMy o6o3HaueHuid JI. bpaiins mis 3anucu XuMmudeckux Gopmy.

11 KJIIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OO0IIas 1 HeOpraHMUecKast XUMHUS» OTPAKAIOT:

c(hOpMUPOBAHHOCTD MPEACTABICHUIN: 0 XUMUUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHUPA, POJIM XMUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B (HOPMUPOBAHUM MBILIUICHUS U
KYJIBTYPBl JIMYHOCTH, €€ (YHKIIMOHAJILHOW TPAMOTHOCTH, HEOOXOMUMOW IS PEIICHUS
MPAKTUYECKUX 3a7ad M HKOJOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHON CpELIE;

BJIQJICHUE CHUCTEMOW XMMHYECKHMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIOJIArarolue
HOHATHUS (XUMUYECKHUN 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIEKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJIEKYJa, MOJIb, MOJISIPHBII O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPUILIATEIHHOCTh, CTEMEHb
OKHCJICHUs, XUMHYECKass CBs3b (KOBAJIGHTHAs, WOHHAs, METaJUIMYEeCKas, BOJOPOJIHAs),
KpUCTAJUIMYECKasi  pelETKa, TUIIBl XMMHYECKMX  pEaklUMid, pacTBOp,  3JIEKTPOJIUTHI,
HE3JIEKTPOJIUTBI, SJIEKTPOJUTHYECKAS OUCCOLMAIMSA, OKUCIUTENb, BOCCTAHOBUTEIL, CKOPOCTh
XUMHUYECKON peaklliy, XUMUIECKOe PABHOBECHUE); TCOPUU U 3aKOHBI (TEOPHSI DIIEKTPOIUTUIECKON
auccoumranuu, nepuoandeckuil 3akon . M. MenneneeBa, 3akOH COXpAaHEHUs MacChbl BEILECTB,
3aKOH COXPAaHEHUs W TPEBpAIlCHUs DHEPTHMHM MPHU XUMHUYECKUX PEAKIIUIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEKAllhue B OCHOBE TMOHHUMaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYUYCHUH U O€301aCHOM HCIOJIb30BAHUU BAXKHEWIIINX HEOPTaHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOHN JEeATEeIbHOCTH YEeTIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHbIC MPU3HAKU MOHSATUN, YCTAaHABINBATH
MX B3aMMOCBA3b, HUCIOJIb30BATh COOTBETCTBYIOIIME MOHSATHUS MPU OMMCAHMM HEOPTaHUYECKHUX
BEILECTB U UX IPEBPALLECHU;

c(OpPMUPOBAHHOCTh YMEHUH HCIONH30BaTh XUMHUYECKYI0 CHUMBOIUKY JJSi COCTaBJICHHUS
dbopMys BEHIECTB W ypPaBHEHUH XHMMHUYECKHUX pPEaKIMi, CHUCTEeMATHMUYECKYI) HOMEHKJIATypy
(IUPAC) u TtpuBHaJbHBIE Ha3BaHHs OTICIBbHBIX HEOPraHUYECKHX BeIIeCTB (yrapHbIM Tas,
VIJIGKUCIIBIA Ta3, aMMHUaK, raméHasi W3BECTh, HETaméHas W3BECTh, MUTHEBAs COJa, MUPHUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHHI OMPEEISITh BAIGHTHOCTh U CTETICHh OKUCIICHUSI XUMUYECKHUX
AIIEMEHTOB B COCIMHEHUSIX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBAJIEHTHAs, HOHHAS,
MeTaJuThuecKasi, BOJOPOJAHAs) B COCIMHEHMSX, TUI KPUCTAJUIMUECKOW PEmETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJspHAsl, MOHHAS, METaJUIMUecKas), XapakKTep Cpelbl B BOJTHBIX
pacTBOpax HEOPTraHWYECKUX COCTMHCHU;

c(OpMUPOBAHHOCTh YMEHUI YCTAHABIIUBATH MPUHAIICKHOCTh HEOPTAaHMUECKUX BEIECTB
M0 UX COCTABY K OMpPEACIEHHOMY KJIAcCy/Tpynie coeAMHEHUH (ITPOCThIE BEIIECTBA — METAJUIBI 1
HEMETAaJUIbl, OKCHJIbI, OCHOBAHUS, KUCTIOTHI, aM()OTEpHBIE TUAPOKCUIBI, COJTH);



c(OPMHPOBAHHOCTh ~ YMEHHUH  PACKpPBIBaTh CMBICH  MEPUOJAMYECKOro 3akoHa  [Jl.
W. MenneneeBa M JEMOHCTPUPOBaTb €ro CHCTEMAaTH3MPYIOLIYI0, OOBSICHUTEIBHYIO U
IPOTHOCTUYECKYIO (PYHKIINU;

COPMHPOBAHHOCTE ~ YMEHMHM  XapaKTepU30BaThb 3JICKTPOHHOE CTPOCHHE  aTOMOB
XUMHUUYECKHUX 3JeMeHTOB 1—4 nepuonos [leproauueckoil cucTeMbl XMMUUYECKHUX 3J€MEHTOB /l.
. MenneneeBa, UCIONb3Ysl MOHATHA «S-, P-, O-2JIEKTPOHHBIC OPOUTAIN», «IHEPIETHYCCKHUEC
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHUYECKUX 3JIEMEHTOB U UX
COEMHEHUN 1O nepuojaMm M rpynnam Ilepuoandeckoil CUCTEMbl XMMHYECKUX 3JIEMEHTOB /.
N. Menpeneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh (ONUCHIBATh) OOLIME XUMUUYECKHE CBOICTBA
HEOPraHWYECKUX BEILIECTB PA3JIMYHBIX KJIACCOB, ITOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKOU
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMHU C IIOMOILBIO YPaBHEHUH COOTBETCTBYIOIIUX
XAMHYECKUX PEAKIUM;

Cc(OPMHPOBAHHOCTb YMEHUS KJIACCU(PHUIMPOBATH XUMHUYECKHUE PEAKLMU IO PA3IUYHBIM
OpU3HaKaM (YUCIy W COCTaBy pEarupyrolux BEIIeCTB, TEIUIOBOMY 3G (EeKTy peakiuH,
U3MEHEHUIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YIACTUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTABIIATh YPaBHEHUS peaKLUil pa3IMn4HbIX THUIIOB, TIOJIHBIE U
COKpAIllEHHbIE ypaBHEHUs peaklHUil MOHHOTO OOMEHa, yYUThIBasl YCJIOBHUS, IPU KOTOPBIX 3TH
peaKkuu UAyT 10 KOHILIA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOJUTH PEAKIMH, HOATBEPIKIAIOIINE KayeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pAcCHO3HaBaTh OINBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIME B BOJHBIX PACTBOpPaxX HEOPraHUUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHMH pacKpbIBaTh CYHIHOCTb OKHUCIMTEIbHO-BOCCTAHOBUTEJIBHBIX
peakMii HOCPECTBOM COCTABICHMSI IEKTPOHHOIO OajaHca 3TUX PeaKIUi;

c(OpMUPOBAHHOCTh YMEHUH OOBICHITH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peakuu OT
pasn4HbIX (HAKTOPOB; XapaKTep CMEIIEHUS XMMHYECKOTr0 PaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero Bo3jaeicTBus (npunuun Jle [arense);

c(OpPMHPOBAHHOCTh YMEHUI XapaKTeprU30BaTh XUMUYECKHE MPOLIECCHI, JIeKalllie B OCHOBE
IPOMBIIIJIEHHOTO TOJIy4€HUS CEPHOW KHUCIOTHI, aMMHaka, a Takke C(HOpMUPOBAHHOCTh
npecTaBieHuit 00 OOIMIMX HAayYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMpoOsieMax XHUMUYECKOTro
IIPOU3BOICTBA;

c(OPMHPOBAHHOCTh YMEHUN NPOBOJUTH BBIYUCICHUS C UCIOJb30BAaHUEM TOHATUSA
«MaccoBasi 0Nl BEILECTBA B pacTBOpe», OOBEMHBIX OTHOLIEHUM Ta30B IMpPU XUMHYECKHX
peakIMX, Macchl BEeLlecTBa UM 00bEMA Ia30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WIN
00BEMY OJTHOTO U3 YHYAaCTBYIOLIUX B PEaKLMU BELIECTB, TEIIOBOro 3 (eKTa peakliui Ha OCHOBE
3aKOHOB COXPaHEHMsI MacChl BELLIECTB, IPEBPAILECHUS U COXPAHEHUS DHEPIHH;

c(hOpMUPOBAHHOCTh YMEHUN COOJIOATh MpaBUia MOJIH30BAHUS XUMUYECKON TOCYAOU U
71a00paTOPHBIM 000PYAOBAaHUEM, A TAKXKe MTPaBUiIa OOpAIIEHUs C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKILHUSMU IO BBIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IJIAHUPOBATH M BBIIOJIHATH XUMHYECKHHA HSKCHEPUMEHT
(paznmokeHue NEpoKcHIa BOJOPOAA B NPUCYTCTBHM KaTallu3aTopa, OMPEIENIEHUE CpeJibl
pPacTBOPOB BELIECTB C NMOMOIIBIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peakluu HOHHOro oOMeHa, KaueCTBEHHbIE pPEaKlMHU Ha
cynbdar-, kapOoOHAT- U XJIOPHUJ-AaHUOHBI, HA KATHOH aMMOHMS, PEIIEHUE HKCHEPUMEHTAIbHBIX
3ajau mo TemMaM «Mertamib» U «Hemeramnel») B COOTBETCTBUU C TMPaBUIIAMHU TEXHUKHU
0€30I1acCHOCTH MPH 0OpaIlleHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYJOBAHUEM, NTPE/ICTABIISATH
pe3yNbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3alucH ypaBHEHUN COOTBETCTBYIOIIHUX
peakuuii 1 GopMyTUpOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATh XHMMHUYECKYI0O HH(OpMAIHIO,
MOJIy4aeMYyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBAa MACCOBOM KOMMYHUKAIMH, IHTEpHET U IpyTuX);

c(OpMUPOBAHHOCTh YMEHUH COONIOAATh IMpaBWJIa HKOJOTMUYECKH LeIeco00pa3HOro
NOBEJICHUS B OBITY M TPYJIOBOH JEATETBHOCTH B LENSAX COXPAHEHHs CBOErO 370pPOBbs U



OKpYy>Karolled NPUPOJHOW CPEbl, OCO3HABATH OIMACHOCTH BO3JECUCTBHS HA >KUBBIE OpPraHU3MBbI
ornpenenéHHBIX BEUIECTB, MOHMMAas cMblch nokasarens [1JIK, moscHATe Ha mpumepax crocoObl
YMEHBILIEHUS U IIPEAOTBPALICHUS UX BPEIHOIO BO3/IEHCTBUS HA OPraHU3M YEII0BEKA;

JUIsE 00YYarOIIUXCS C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSThH
3HaHMSI 00 OCHOBHBIX JOCTYIHBIX METO/AX IIO3HAHUS BELLIECTB U XUMUYECKUX SBJICHUI;

JUTSL CIIETIBIX U CJIA0OBUAALINX 00YYAIOIIUXCS: YMEHHE UCII0JIb30BATh PEsIbe(HO-TOUCUHYIO
cucremy o6o3HaueHwuit JI. bpaiins nist 3anucu xumuueckux Gopmy.

TEMATHYECKOE INTAHUPOBAHMUE
10 KUIIACC

Ne || HaumeHoBaHue KosinyecTBO 4acoB ‘ JdyiekTpoHHbIE (UPPOBLIE)
/1| pa3fesioB U TeM 0o6pas3oBaTesIbHbIE PECYPChI
IpOrpaMMbl

Bcero||KoHTposibHbIe|[IpakTHYeCKHE
paboThI paboThI

‘Pas,qeﬂ 1. Teope'mqecxne OCHOBBI opra}mqecxoifl XUMHUH

1.1 |[IpegmeT 3
OpraHuYecKou
XUMUHU. Teopusa
CTpOeHUs
OpraHUYecKux
coeJMHEHUH A.
M. ByTsaiepoBa

‘I/ITOI‘OHOpaBAEJIy H 3 H

‘PaBAEJI 2. YrieBoaoponbl

2.1 |lIpenenbHbIE 2
yIJ1€BOZOPOJBI
— aJIKaHbl

2.2 |HenpepenbHble 6 1
yIJ1€BOJOPO/BI:
aJIKeHBI,
aJIKa/JueHbl,
aJIKUHBI

2.3 ||ApomaTuyeckue | 2
yIJ1€BOJIOPO/iBI

2.4 |lIpupogHbie 3 1
HUCTOYHUKHU
yIJIEBOJIOPO/I0B
U UX
nepepaboTKa

‘I/ITOI‘O 10 pasjeny H 13 H

‘Pas,qen 3. Kuciopoacoaeprkauue opraHu4ecKre coeuHeHUs

‘3.1 HCI‘II/IprI.(DeHOJI H 3 H H H

3.2 |Anpaeruppl. 7 1
Kap6oHoBbIe
KU CJIOThI.
CnoxxHble

adupsbl

‘3.3 HYI‘JIBBOABI H 3 H 1 H H




Ne
n/no

HauMeHoBaHue
pa3/ieJioB U TEM
porpamMMbl

KoJsinuecTtBo

4aCoB

Bcero

KoHTpoJsibHBIE

paboThl

[IpakTHU4YecKkue
paboThl

dyieKTpoHHbIE (U POBLIE)
ob6pa3oBaTesIbHbIE PECYPChI

‘HTOI“O 1o paszeny

| 13 |

‘Pasaen 4. A3oTcoaep:xKaliye opraHu4ecKye coeJuHeHus

4.1 ||AMUHBIL 3
AMHHOKHUCJIOTBI.
Benku
‘I/IToronopas,quIy “ 3 H |

‘Pasaen 5. BbICOKOMOJIEKY /ISIpHbIE COeAUHEHM S

5.1

[InacTMacchl.
Kay4ykwu.
BoJsiokHa

2

1

Mroro no pasgeny |

OBILEE
KOJIMYECTBO
YACOB I10
[TPOTPAMME

34

11 KJIACC

Ne
n/n

HauMeHoBaHuUe
pa3/ieJioB U TEM
porpamMmMbl

KosinuecTtBo

49aCoOB

Bcero

KoHTpoJsibHBIE
paboThl

[IpakTH4ecKue
paboThI

JneKTpoHHbIE (1IUdpOBbIE)
o6pa3oBaTesIbHbIE PECYPChI

‘Pas,qejl 1. TeopeTuyeckue

OCHOBBI XUMHH

1.1

Ctpoenue
aTOMOB.
[leprogudeckuit
3aKOH U
[lepuoanyeckas
cucreMa
XUMHUYECKUX
aneMmeHTOB /I. U.
MeHpeeeBa

3

1.2

Ctpoenue
BelllecTBa.
MHoroo6pasue
BellleCTB

1.3

Xumuuyeckue

peaknu

6

‘I/ITOI‘O 10 pasfeny

| 13 ]

‘Pa3,qe11 2. Heoprannyeckas XMMHd

‘2.1 HMeTaJIJIbI

| 6|

‘2.2 HHeMeTaJIJlbI

[

H

[E

|

2.3

CBa3b

HeOopraHrn4eCKHux

2




Ne | HaumeHOBaHuUe KosinyecTBO 4yacoB JdyieKTpoHHbIE (U POBbIE)

11/1| pa3/iesioB ¥ TeM (Bcero KonTposbHbie|[IpakTryeckue o6pas3oBaTesIbHbIE PECYPChI
porpaMMbl pa6oThl pa6oThbl

Y OpTaHUYeCKUX

BellleCTB
‘HTOI“O 10 paszeny H 17 “ “ H
‘Pasnen 3. XMMHA U XKM3Hb
‘3.1 HXI/IMI/IHI/I)KI/ISHB H 4 H 1 H H
‘HTOI“O 110 pas3jeny H 4 “
OBILIEE 34 3 3
KOJIMYECTBO
YACOB IO
[TPO'PAMME

INOYPOYHOE IINIAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KosinyecTBO 4yacoB Jata JJIeKTPOHHbIE
n/no Bcero || Korrp.|| Mpak. |[A3Y1eHH nudpoBbie
pPaGOThI o6pa3oBaTesibHbIE
paGoThlI PECypchl
1 |lIpegmeTt opranuveckou| 1
XUMUHY, eé
BO3HHUKHOBEHHUE,
pasBUTHE U 3HAYEHHE
2 |[Teopus ctpoeHusa 1
OpraHUYecKux

coefuHeHUM A. M.,
ByTsepoBa, eé
OCHOBHBbI€ M0JIOKEHHUS

3 |[IpexpcraBiieHue o 1
KJIacCUPUKaALIUH
OpraHHUYecKHUX BeleCTB.
HomeHnkaTypa
(cucTeMaTHueckas) U
TpPUBUAJIbHbIE
Ha3BaHUS
OpraHUYEeCKUX BellleCTB

4 ||AnkaHBI: COCTaB U 1
CTpO€eHUe,
rOMOJIOTUYECKUU pAJ

5 |MeraH u 3TaH — 1
NpocCTeurIlIne
peCTaBUTEN
aJIKaHOB

6 ||AJIKeHBI: COCTaB U 1
CTpO€eHHE, CBOMCTBA




Tema ypoka

KosimyecTBO 4acos

Bcero

KoHTp.

paboThI

[Ipax.
paboThl

JaTta
HM3y4eHUus

JJIeKTPOHHbIE
nudppoBble
obpa3oBaTesIbHbIE

pecypcbl

ITUJIEH U IPONUJIEH —
NpoCTeHIlIne
npeACcTaBUTENN
aJIKEHOB

[IpakTHyeckas paboTa
Ne 1. «[Tonydyenue
3TUJIEHA U U3yUEHUE
ero CBOMCTB»

AnkapveHnsl. bytaguen-
1,3 u MeTUNOyTaAEH-
1,3. [lonyyenue
CUHTETHYECKOro
Kay4yyKa U pe3UHbI

10

AJIKMHBI: COCTaB U
0COOEHHOCTH CTPOEHHH],
rOMOJIOTUYECKUU PAL,
AlleTHJIEH —
NpPOCTEUILIUN
npeACcTaBUTEb
aJIKUHOB

11

Brruucaenud no
ypaBHEHUIO
XUMHYECKOU peaKkUuu

12

ApeHbl: 6eH30.1 U
TOJIyOJ1. TOKCUYHOCTh
apeHoOB

13

'eHeTHYecKas CBS3b
yIJIeBOZ0PO/IOB,
NpUHAJIeXalluX K
pa3J/IMYHbIM KJaccaM

14

[Ipupo/iHble UCTOYHUKHU
yIJ1€BO/I0PO/I0B:
OPUPOJHBIN I'a3 U
nonyTHble HepTsAHbIE
rasnl, HeQTb U
NPOAYKTHI €€
nepepaboTKHU

15

[Ipupo/iHble UCTOYHUKHU
yIJ1€BO/I0PO/I0B:
OPUPOJHBIN I'a3 U
NONyTHbIe HePTSAHbIE
rasnl, HeQTb U
NPOAYKTHI €€
nepepaboTKHU




Tema ypoka

KosimyecTBO 4acos

Bcero

KoHTp.

paboThI

[Ipax.
paboThl

JaTta
HM3y4eHUus

JJIeKTPOHHbIE
nudppoBble
obpa3oBaTesIbHbIE

pecypcbl

16

KoHnTposibHas paboTa
110 pa3jeny
«Yraesozopoabi»

1

17

[IpenenbHblE
OZLHOQTOMHbIE CIIUPTHI:
MeTaHOJI ¥ 3TAHOJI.
BozopozHas cBA3b

18

MHoroaToMHbIe
CIOUPTHI:
3THUJIEHTJIMKOJIb U
TJINLEPUH

19

®eHoJ1: cTpOoeHHEe
MOJIEKYJIb], QU3UYEeCKHUe
U XUMUYeCKHe
CBOWCTBA, MIPUMeEHEHUE

20

AJIbJIETU/IbI:
bopmanbaerua u
aleTaJbAeru. AlleToH

21

OZHOOCHOBHBIE
npejejibHble
Kap6OHOBbIE KHUCJIOTHI:
MypaBbHHas U YKCyCHas

22

[IpakTHYeckas paboTa
Ne 2. «CBomcTBa
pacTBopa YKCyCHOM
KHUCJIOTBI»

23

CteaprHoOBad U
0JIEMHOBAasi KUCJOTHI,
KaK NpeACcTaBUTENN
BBICIIMX KApOOHOBBIX
KHUCJIOT

24

Mbl1a KaK COJIM BBICHIUX
KapOOHOBBIX KHCJIOT, UX
Mololllee JeMcTBUE

25

CioxHble 3$UpbI KaK
NPOU3BOJHbIE
KapOOHOBbBIX KUCJIOT.
'upon3 CI0XKHbBIX

sdupoB

26

Kupsbl: ruaposins,
NpuMeHEeHHUE,
6uoJsiornyeckasi poJib
YKUPOB




Tema ypoka

KosimyecTBO 4acos

Bcero

KoHTp.

paboThI

[Ipax.
paboThl

JaTta
HM3y4eHUus

JJIEKTPOHHBIE
nudppoBble
obpa3oBaTesIbHbIE

pecypcbl

27

YrsieBoAbl: COCTaB,
KJIacCu UKL U,
BakHenmue
npeJiCTaBUTEJIU:
IJII0K033a, PPyKTO3a,
caxaposa

28

Kpaxmaus u nesrososa
KaK IpUpOJHbIe
NOJIMMEepPHI

29

KoHTposibHas paboTa
110 pa3jeny
«Kucnopogacoaepxaiue
OpraHu4YecKue
coeJUHEHUSI»

30

AMHHBI: METUJIAMHH U
dHHWJINH

31

AMHWHOKHCIOTHI Kak
amMpoTepHbIe
OpraHu4ecKue
CoeIUHEHUS, UX
GHOJIOTHYECKOE
3HavyeHue. [lenTHabI

32

Besiku Kak NpUpogHbIe
BbICOKOMOJIEKYJISIDHbIE
coeJUHEeHUs

33

OcHOBHBIE NOHATHUS
XUMHUHU
BbICOKOMOJIEKYJISIPHBIX
cCoeJMHEeHHUH

34

OcHOBHbIE MeTO/bI
CUHTe3a
BbICOKOMOJIEKYJIAPHBIX
COeTUHEHHUH.
[lmacTMacchl, KaydykKy,
BOJIOKHA

OBIIEE KOJIMYECTBO
YACOB I10 [TPO'PAMME

34

11 KJIACC




Tema ypoka

KosinyecTBO 4acos

Bcero

KoHTp.
paboThl

[Ipaxkr.
paboThl

JaTta
V3y4eHUs

JJIEKTPOHHBIE
udpoBbIe
o6pasoBaTe/IbHblE

pecypchl

XUMUYECKUH 3JIEMEHT.
ATOM. JJIeKTpOHHAas
KOHQUrypanys aToMOB

[leprogryecKkuil 3aKOH U
[leproguyeckas cucreMa
XUMHUYECKUX 3J1eMeHTOB /I.
H. MeHgeneeBa, UX CBA3b C
COBpEMEHHOH Teopuen
CTPOEHHUSA aTOMOB

3aKOHOMEpPHOCTH
M3MeHeHUs CBOUCTB
XUMHWYECKHX 3JIEMEHTOB U
X COeJUHEHUH IO
rpynmnaM U nepyuojam.
3HauyeHHe
nepruoJU4ecKoro 3aKoHa 1
CUCTEMBI XUMHYECKUX
aneMmeHTOB /[.W.
MeHiesieeBa B pa3BUTUHU
HayKH

CTpoeHue BellecTBa.
XuMuyeckas CBSi3b, eé
BU/Ibl; MEXaHU3MbI
06pa3oBaHUs
KOBaJIEHTHOU CBS3M.
BosiopoaHast cBsi3b

BaJleHTHOCTb.
JJIeKTPOOTPULLATEJIbHOCTb.
CTeneHb OKUC/IEHUS.
BelecTtBa MOJIEKYJIAPHOTI'O
Y HEMOJIEKYJIIPHOTO
CTPOEHMUS

[loHsAITHE O IMCIEPCHBIX
cucteMax. UcTUHHBIE U
KOJIJIOU/IHbIE PACTBOPHI.
MaccoBas [,0./14 BellleCTBa
B pacTBOpe

Knaccudukauus u
HOMEHKJIaTypa
HEOpraHUYeCKUX
COeITUHEHHUH.
'eHeTHYecKasd CBA3b
HeOpraHUYeCcKHX BEUIeCTB,
Pa3JIMYHBIX KJIACCOB

Knaccudukanus
XUMHUYECKUX PeaKLuil B
HEOpPTraHUYeCKOU U
OpraHU4YecKOM XMMUH.
3aKOH COXpaHEeHMUSsI MaCChl




BellleCTB; 3aKOH
COXpaHeHUs U
npeBpalleHHs] SHePTrUr
IpU XUMHUYECKHX PeaKIUsIX

CKOpOCTB peakyuH.
Ob6paTuMble peaKLUH.
XrMHyeckoe paBHOBecHe

10

[IpakTHyeckas pabota No
1. «BiivsiHMe pas3/IMYHbIX
$aKTOpPOB Ha CKOPOCTh
XUMUYECKOU peaKLiun»

11

JJIEKTPOJIMTHYECKAs
aucconuanus. [lonarue o
BOJIOPOJJHOM ITOKa3aTeJie
(pH) pacTBopa. Peakniuu
MOHHOI'0 0OMeHa.
['maposin3 opraHu4YecKux U
HeopraHUYeCcKUX BellecTB

12

OKuCIUTENBHO-
BOCCTAaHOBUTEJIbHbIE
peakuuu. [lonsiTue 06
3JIEKTPOJIN3€e PACIJIaBOB U
pacTBOPOB coJieit

13

KoHTposibHas paboTa no
pazgeny «TeopeTuueckue
OCHOBBI XUMHHU»

14

MeTaJiibl, UX IOJIOKEHUE B
[leproguyeckoy cucreme
XHUMHUYECKUX 31eMeHTOB /l.
H. MeHgeneeBa u
0COOEHHOCTH CTPOEHUS
aToMoB. O61Hre
dusmyeckre cBoMCTBa
MEeTaJlJIOB

15

CriaBbl MeTAJIJIOB.
JJIEKTPOXUMUYECKUU P
HaNps»KeHUU MeTalJIoB

16

XuMHUYeCcKHe CBOMCTBaA
Ba)KHEHIINX MEeTaJIJIOB
(HaTpui, KaJIUH, KaJbLUH,
MarHui, aJlloMUHUI) U UX
cCoeJTUHEeHUH

17

XuMU4YecKue CBOHCTBa
XpoMa, MeJIH U UX
coeJUHEHU U

18

XUMHYecKHe CBOMCTBA
LIMHKA, XKeJie3a U UX
coeJUHEeHHUH




19

[IpakTuyeckas paborta N
2. "Pemenue
3KCNepUMeHTaJbHbIX
3a/ia4 Mo TeMe
«MeTanabi»"

20

HemeTasabl, ux
M0JIOXKEHUE B
[leproguyeckoy cucreme
XUMHYECKUX 3J1eMeHTOB /.
H. MeHgeneeBa u
0COOEHHOCTHU CTPOEHHUS
aTOMOB

21

dusnyeckre cBOMCTBa
HeMeTaJlJIOB. AJIJIOTPONUS
HeMeTaJ/lJIOB (Ha mpuMepe
KHCI0po/a, cephl, dochopa
Y yrjaepoja)

22

XuMHU4ecKHe CBOMCTBA
raJloreHoB, CEPbI U UX
coeJUHEHHUH

23

XuMHU4ecKue CBOMCTBaA
asoTa, pocodppa U ux
CoeJIMHEHUH

24

XuMHU4YecKHe CBOMCTBA
yrJjiepo/ia, KpeEMHUS U UX
cCoeJMHEeHHUH

25

[IpyuMeHeHHe BaXKHENILIUX
HeMeTaJ/lJIOB U UX
coeJUHEHUH

26

060061EeHUE U
cHcTeMaTH3alus 3HaHUH
no TeMe «HemeTasiibi».
BberuuciieHus no
YpPaBHEHUSM XUMHAYECKUX
peakium u
TepPMOXHUMUYECKHE
pacyéTsl

27

[IpakTHyeckas pabora N2
3. «Pemenue
3KCIlepUMEeHTAaJbHbIX
3a/1a4 1o TeMe
"HeMmeTasibl"»

28

KoHTposibHas paboTa no
TeMaM «MeTaJlJIbI» U
«HemeTasibi»

29

HeopraHquCKHe H
OpraHU4YeCKHue KHUCJIIOThI.




Heopranuyeckue u
OpraHv4yecKue OCHOBAHUA

30

AMdoTepHble
HeopraHuyeckue 1
OpraHuyecKue
COeIMHEHUSL.
['eHeTu4ecKas CBS3b
HeopraHHWYecKUX U
OpraHM4eCcKUX BellecTB

31

Posab xumuu B
obecrnie4yeHUH
9KOJIOTUYECKOH,
3HepreTU4eCcKOu 1
MHIEeBOM 6€30MacHOCTH,
Pa3BUTHU MeJUIUHbI

32

[IpencTaBiaeHuss 06 06LUX
HaY4YHbIX NPUHIMIIAX
IPOMBIIIJIEHHOTO
NOJIy4YeHUsI BaXKHEUIINUX
BEIIECTB

33

Yesi0BeK B MUpe BeleCTB U
MaTepuasioB

34

XYMUA ¥ 30pOBbe
Yyesi0BeKa

OBIIEE KOJIMYECTBO YACOB
[10 [TIPO'PAMME

34




YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumus, 10 kimace/ Ky3nenosa H.E., I'apa H.H., JI€skun A.H.; mox penakiueit nmpodeccopa
Kapuosoit A.A., AxunonepHoe oo6mectBo «M3narensctBo «IIpocBemenue»
* Xumus, 11 kimace/ Ky3nenosa H.E., JI€éskun A.H., [llatanoB M.A., AkiimonepHoe oOIIecTBO

«H3maTenbcTBO <<HpOCBeIHeHI/Ie))

METOAUYECKUE MATEPHUAJIbI IJIs1 YUUTEJIA

1. Apanckas O.C., bypas U.B. [IpoekTHas nesTeNbHOCTD MIKOJIBHUKOB B Mpoliecce 00yueHus
xumuu. Meroanueckoe rocodue 8-11 knaccel.- M.: «Benrana-I'padgy», 2005 r.

2. l'anpiruna W.B., 'aneiruna JI.B., Bocko6oitankosa H.I1. 2)CoBpeMeHHBIE TEXHOJIOTHH
IpenolaBaHus XUMHHU. Y 4eOHO-MeToanueckoe nocodue 8-11 kmaccel.- M.: «Benrana-I'pad»,
2009 r.

3)Paneuxuit A.M. Xumudeckuil TpeHaxkep. 3aJaHus 1Jisl OpraHu3aIlii CaMOCTOSATEIbHON
paboth! yuanuxcs 8-11 kiraccoB. Mocksa «IIpocsemenue» 2007

4)Ky3nenosa H.E., [llatanoB M.A. OGyueHue XuMUU Ha OCHOBE MEXIIPEIMETHOW HHTETpaLUH.
8-9 xnaccel. YueOHoe MeToaudeckoe nocooue. - M.: «Benrana-I'padg», 2006 r

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbBI CETH HUHTEPHET
«Xumus. 8-11 knaccsl. BuptyanbHas madoparopusi»

«bruoxumus»
«Xumus. 8-11 knaccel. Buptyansnas nadopatopusi»

«buoxumusn»
OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 00pa30BaHUs»

OI'BHY «MHCTUTYT cTpaTeruu pa3BUTHs 00pa30BaHUS»



