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MNOSACHUTEJIBHAS 3AITUCKA

Pabouas mporpamma 1o XMMHUHM Ha ypOBHE CpeHero odmiero odpasoBaHusi paspaboTana Ha
ocHoBe ®PenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «OO6 obpa3oBanun B Poccuiickoit
Oenepanumn», TpeOOBaHUM K pe3ylibTaTaM OCBOCHHs (efepaabHOW 00pa3oBaTeIbHON MPOrpaMMBbI
cpeanero obmero oopazoBanus (POII COO), nmpeacrasieHHsx B GenepaabHOM TOCY1apCTBEHHOM
obpaszoBarenbHoM ctangapre COO, ¢ yuérom Konunenumu npenogaBaHus y4eOHOTO NpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opranu3anusax Poccuiickoit @enepannu, peanu3yromyuX OCHOBHbIE
o0Opa3oBaTellbHbIE MPOTPaMMbl, U OCHOBHBIX TOJOXXeHUN «CTpaTeruu pa3BUTHS BOCHUTAHHS B
Poccuiickoit @eneparuu Ha nepuoa 10 2025 roxa» (Pacnopsokenne [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcCHOBY HOJXOJ0B K pa3paboTKe MpOorpaMMbl IO XMMHH, K ONPEEICHNI0 001el cTpaTeruu
oOyueHus, BOCIUTAHMS U PA3BUTHS O0yUYaIOIIUXCS CPEICTBAMU y4eOHOro mpeaMeTra « XUMHUs TS
11-12 knaccoB Ha 0a30BOM YpPOBHE COCTaBHJIM KOHIENTyanbHble nonoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBJIEHHOCTH II€JI€H, CoIepKaHus, Pe3yJbTaToB OOy4deHUs U TpeOOBAaHWUN K YPOBHIO
IIOATOTOBKH BBIITYCKHHUKOB.

Xumuyeckoe — oOpa3oBaHME,  TOJy4aeMO€  BBIMYCKHHKaMH  00mIeo0pazoBaTeIbHOM
OpraHu3aly, SBJISETCS HEOTHEMJIEMOM YacThio UX 00pa30BaHHOCTH. OHO CIYXHUT 3aBEPIIAIOLIIM
3TANOM peajln3allii Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIIINX
[IEJIOCTHOM CHCTEME XMMHUYECKOTO OOpa3oBaHMs. DTH LIEHHOCTH KacaroTcs TO3HAHHUS 3aKOHOB
pupobl, GOPMUPOBAHUS MHUPOBO33PEHHS U O0LIEH KyIbTyphl YEJIOBEKa, a TAKXKE HKOJIOTMUYECKU
00OCHOBAaHHOTO OTHOIIEHHS K CBOEMY 3[0POBBIO M MPUPOAHOH cpeae. Peanmusyercs xumudeckoe
oOpa3zoBaHue OOy4alOIMUXCs HAa ypOBHE CpeaHero oOmero oOpa3oBaHUS CPEICTBAMH Y4eOHOTO
npeaMera « XUMHsS», CoAepKaHUe U MOCTPOECHUE KOTOPOTO OMPEENICHbI B IPOrpaMMe 10 XUMHUH C
yu€ToM crneurn(uKd HAyKd XUMHUH, e€ 3HAYCHHS B IMO3HAHMU MPUPOIBI U B MAaTEPUAIBHON JKU3HU
olmiecTBa, a Takke C¢ Y4€ToM OOLIMX Ilesied W MPHUHIMIIOB, XapaKTepU3YIOIIMX COBPEMEHHOE
COCTOSTHUE CHCTEMBI cpeiHero obiero oopasoanus B Poccuiickoit denepanuu.

XuMUsL KaK 3JIE€MEHT CHCTEMBbl €CTECTBEHHBIX HAyK HMIPaeT O0COOYIO pOJib B COBPEMEHHOMH
[MBWJIN3AIMU, B CO3JaHUM HOBOW 0a3bl MarepuadbHON KyIbTyphl. OHa BHOCHT CBOW BKJaj B
(dbopMHpOBaHKE PALIMOHATILHOTO HAYYHOTI'O MBIIUICHHUS, B CO3[JaHUE LIEJIOCTHOIO MPEACTaBICHUs 00
OKpY’KAIOIlleM MHpE KaK O €IMHCTBE NMPHUPOJABI M YeloBeKa, KoTopoe (hopMHupyeTcs B XMMHUU Ha
OCHOBE MMOHMMAaHHUS BEIIECTBEHHOTO COCTaBa OKPYXKAIOIIETO MUPA, OCOZHAHUS B3aUMOCBSI3H MEKIY
CTPOEHHUEM BEIIECTB, UX CBOWCTBAMH U BO3MOXKHBIMU 00JIaCTAMU IPUMEHEHUS.

TecHo B3auMOJEHCTBYS C IPYIMMH €CTECTBEHHBIMM HayKaMH, XUMHsI CTajla HEOThEeMIIEMOMN
4acThI0 MUPOBOH KYJNBTYpPbI, HEOOXOUMBIM YCIOBUEM YCHEIIHOTO TPYyJa U KU3HU KaXKJIOTO 4JIeHa
obmectBa. CoBpeMeHHass XMMHsS KaK Hayka CO3WAaTelbHas, KaKk HayKa BBICOKHMX TEXHOJIOTUH
HaIpaBJieHa Ha pellleHue TII00aJbHbIX IPOo0JIeM YCTOHYMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBO,
HHEPreTUYeCKOH, MUIEBOM, IKOJOrMUeCKOi 0€30MaCHOCTH U OXPaHbl 3710POBBSI.

B cootBercTBMM ¢ OOmMMMH LEIIMH M TPUHIUIIAMUA CPEIHEro o0mero oOpa3oBaHUs
conepkanue mpenmera «Xumus» (11-12 xmaccel, 0a30BbIil YPOBEHb W3Y4YEHHs) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYpHYIO MOATOTOBKY OOYYaroIIUXCs, HEOOXOAMMYIO WM IS
BbIPa0OTKM MHUPOBO33PEHUYECKUX OPHUEHTHPOB, YCIHEIIHOIO BKIIOYEHHUS B HKHU3Hb COLUYMA,
MIPOJOJKEHHS 00pa30BaHus B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEJACTBEHHO C XUMHUEH.

CocrasnsromuMy npeaMeTta «XUMHs» SBISI0TCA 0a30Bble Kypchbl — «OpraHudeckasl XMMHs»
n «O01as 1 HeopraHu4eckasi XuMuUs», OCHOBHBIM KOMIIOHEHTOM COZIEp>KaHUsl KOTOPBIX SIBIISIOTCS
OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHHU [0 HEOPTaHMYECKOW XMMUU (C BKIIOYCHHEM 3HAHHUM U3
o0miell XuMUK) ¥ opranndeckoi Xxumun. @OpMUpPOBaHUE JAHHON CUCTEMbI 3HAHUH MPH U3YYECHUH
npenMera o0ecreynBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEIO MHOT0OOpa3usi BEUIECTB Ha OCHOBE
OOIIMX MMOHATUH, 3aKOHOB U TEOPUN XUMUH.

CtpykTypa comepxkaHusi KypcoB — «Opranudeckas xumus» u «OOIas 1 HeopraHUYecKas
XUMHS» copMHUpoBaHa B MPOrpaMMe MO XMMHHM Ha OCHOBE CHUCTEMHOIO IMOAXO0Ja K H3YyYEHUIO



y4eOHOTO0 MaTrepuaia W OOYyCIOBJICHA HMCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHMM Ha
ONpEeNEeNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOW XUMHUHU BELIECTBA
paccMaTpuBalOTCS Ha YPOBHE KIJIACCHUECKOW TEOpPUM CTPOCHHSI OPTaHUYECKUX COCIUHEHUH, a
TaK)k€ Ha ypPOBHE CTEPCOXHMUYECKHX M DJIEKTPOHHBIX TPEICTABICHHA O CTPOCHHUU BEIIECTB.
Cenenuss 00 M3y4aeMbIX B Kypce BEIIECTBAaX JalOTCAi B Pa3BUTUU — OT YIIEBOAOPOAOB MO
CJIOKHBIX OHMOJIOTMUECKH aKTHUBHBIX COEIMHEHHH. B Kypce opraHmueckol XUMHHU IOJTy4aroT
pasBuTHe CHOPMHUPOBAHHBIE HAa YpPOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUS TIEPBOHAYAILHBIC
MPEICTABICHUs] O XUMHUYECKOW CBS3U, KJIACCU(DUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOICTB BEILIECTB OT UX CTPOCHHMS, O XUMUYECKOU PEAKIIUH.

[lon HOBBIM yrioMm 3peHus B mnpeamere «XuMHsS» 0a30BOr0 YpPOBHS paccMaTpUBaeTCs
W3YYCHHBII Ha ypOBHE OCHOBHOTO o0OIIero oOpa3oBaHUS TEOPETUYECKHH MaTepuan W
(haKTOJIOTHUECKUE CBENIEHUS O BEIIECTBAX M XUMHUYECKOW peakinuu. Tak, B 4aCTHOCTH, B Kypce
«O0miasi 1 HeopraHuveckas XUMHS» OO0y4arolIMMCs MPEIOCTaBISAETCS BO3MOXKHOCTH OCO3HATh
3HAUEHUE MEePUOUIECCKOr0 3aKOHA C OOIIETEOPETUISCKUX U METOM0IOT MIECKUX TO3HIIHMA, TITy0xKe
MOHSITh UCTOPUYECKOE M3MEHEHHE (PYHKITMI 3TOTO 3aKOHA — OT 0000MIArOIICH 10 0OBSICHSIOMENH 1
MPOTHO3UP YIOLLEH.

Enunas cucreMa 3HaHMN O Ba)KHEWINHMX BEIIECTBAX, UX COCTABE, CTPOCHHUM, CBOWCTBAX U
MPUMEHEHUH, & TAKXKE O XMMHUYECKUX PEAKIHUAX, UX CYHIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKaHUS
jnononHsiercs B Kypcax 11 wum 12  KiaccoB 3JIeMEHTaMH  COJIEpXkKaHUsS, HMEIOIMIMMU
KYJIbTYpOJIOTHYECKUM ¢ TPUKIAJAHOW XapakTep. ITH 3HAHUS CIIOCOOCTBYIOT TOHHMAaHUIO
B3aMMOCBSA3M XUMHUHM C JIpYTUMH HayKamMH, pAacKpbIBalOT €€ pOoJib B MO3HABaTEIbHOW U
MPAKTUYECKON JAESITEIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIHMTAHUIO YBAXKCHHS K TIPOIECCY
TBOpYECTBA B 00JIACTH TEOPUM U TMPAKTUUECKUX MPUIOKEHUNW XUMHUHU, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JUYHOCTHO 3HAYMMBIX MpPOOJIeMax, CBSI3aHHBIX C XHUMHEH,
KPUTUYECKH OCMBICIIMBATh WH(MOPMAIMIO W TPUMEHSTH €€ IJIs TOTMOJHEHUS 3HAHUM, PEIICHUS
MHTEJUICKTYJIbHBIX M JKCIEPUMEHTAJbHBIX HCCIEI0BATEILCKUX 3adad. B 1enom coaepxkaHue
yueOHoro npeamera «XUMHUS) JAHHOTO YPOBHSI M3YyYEHUS OPUEHTHPOBAHO Ha (HOPMHUPOBAHHE Y
00yJaromuxcsi MUPOBO33PEHYCCKOW OCHOBBI IS TMOHMMAHHS (UIOCOPCKUX WACH, TaKHX Kak:
MaTepuagbHOEC €IMHCTBO HEOPTaHWYECKOrO M OPraHMYECKOTO MHUpPa, OOYCIOBIICHHOCTH CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHUEM, MIO3HABAEMOCTb MPUPOJHBIX SABJICHUN MyTEM SKCIEPUMEHTA U
pemieHusT TMPOTHUBOPECUYUNA MEXKIY HOBBIMH (aKTaMu ¢ TEOPETUYECKUMH IPEATIOCHUIKAMH,
OCO3HAaHWE POJU XHMHH B PEIIEHHWH JKOJOTHYECKUX TpoOsIeM, a Takke MpoljeM cOepekeHus
SHEPIreTUUYECKUX PECYPCOB, CHIPhS, CO3/JaHUSI HOBBIX TEXHOJIOTHI U MaTepUaoB.

B mmane pereHust 3amad BOCIIUTAHUSA, PA3BUTHS M COLMAIM3AIMN O0YYaIOIIUXCS TIPUHSITHIC
MporpaMMoOM MO XUMHUHU MOJIXOJAbl K OINPEACIICHUIO COAEPKAHUS M IOCTPOEHUs IpeaMeTa
MpelycMaTpuBalOT (OPMHUPOBAHUE YHUBEPCAJIbHBIX Y4E€OHBIX JEHCTBUHM, HMEOUMX 0a30Boe
3HAYCHHE /IS Pa3IMYHbIX BUAOB JACATCIBHOCTH: PEUICHUS MPOOJIeM, TIOUCKa, aHAIU3a U 00padoTKH
uH(pOpMalUY, HEOOXOAMMBIX JUIS MPHOOPETEHHUsS OMNbITa MPAKTUYECKOW M HCCIEeI0BATEIbCKON
JIeATeIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B ITO3HAHUU XUMUHU.

B npakTuke npenogaBaHus XMMHUM KaK Ha YPOBHE OCHOBHOT'O 00IIIeT0 00pa3oBaHMs, TaK U Ha
YpOBHE CpeaHero oOlmiero o0pa3oBaHUs, MpPU OMPEACICHUU COJACPKATEIHHOW XapaKTePUCTUKU
nened W3y4deHWs TMpeaMeTa HampaBlIeHHEeM TEPBOCTEIICHHOW 3HAYMMOCTH  TPATUIIMOHHO
npu3HaéTcss  (GopMHpOBaHHE OCHOB XMMHYECKOW HayKd Kak O0O0JJaCTH  COBPEMEHHOTO
€CTECTBO3HAHMS, MPAKTHUYECKON JNEATEILHOCTH YeJIOBEKa W KaK OJJHOTO M3 KOMIIOHEHTOB MUPOBOM
KyabTypbl. C METOAMYECKON TOYKM 3pEHHsS] TaKOW MOAXOJ K OINPEICICHUIO IENed H3y4YeHHS
MpeaMeTa SIBJSETCS BIIOJIHE ONPAB/IaHHbBIM.

CormacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMU LEISMU H3YYCHHUS TpeaMeTa «XUMHS» Ha
6a3oBoM yposHe (11-12 kJ1.) sBRsitOTCS:

e (opmupoBaHWE CHUCTEMBl XHMHYCCKHX 3HAHUM KaK BaKHEHIIEH COCTaBISIOMICH
€CTEeCTBEHHO-HAYYHOM KapTHUHBI MHUpPA, B OCHOBE KOTOPOM JIekKAaT KIKOYEBbIE IMOHATHUS,



(dbyHnamMeHTaIbHBIC 3aKOHBI W TEOPUM XUMHUHU, OCBOCHHME S3bIKa HAyKH, YCBOCHHE U
MOHMMAaHUE CYIIHOCTH JIOCTYMHBIX O0OOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPUEH UX PA3BUTUS U CTAHOBJICHUS;

e (opmupoBaHuEe U pa3BUTHE MPEJCTABICHUN O HAayYHBIX METOJaxX IO3HAHMS BEIIECTB U
XUMHUYECKHX peaklui, HEOOXOMUMBIX Ui MPUOOpPETEHUs YMEHUH OpPHUEHTUPOBATHCS B
MHUpE BEIIECTB U XMMHUYECKHUX SBJICHUH, UMEIOIINX MECTO B MPHUPOJC, B MPAKTHISCKON U
MOBCETHEBHOM JKU3HH,

® Ppa3BUTHE YMEHHH U CIIOCOOOB JEATEIHLHOCTH, CBSI3aHHBIX C HAOIIOJICHUEM U O0BSICHEHUEM
XUMHUYECKOTO OJKCIEpUMEHTa, COONIOJCHHEM TMpaBuUil OE30MacHOro OOpalieHHus C
BEIIIECTBAMH.

Hapsiny ¢ stum, conepkarenbHasi XapaKTepUCTHKa IeJled W 3a7ady M3ydeHHsl MpeaMeTa B
MporpaMMe Mo XUMHUHM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBHH C HOBBIMU MPHOPUTETAMU B
cucTteMe cpemHero oomero oopazoBanus. CerogHs B NMPENOJAaBaHUM XUMHUU B OOJIBIICH CTETIEHU
oTIaETCs MpeNOYTeHIE MPAKTUYECKON KOMIIOHEHTE COJIEp>KaHusl 00y4eHHs, OpUEHTUPOBAHHON Ha
MOATOTOBKY BBITTYCKHHUKA 00111€00pa30BaTeIbHOIN OpraHU3aIliy, BIaICIOIIEro He HabopoM 3HAHHMIA,
a (PYHKUMOHAJIBHOM I'PaMOTHOCTBIO, TO €CThb CHOCOOAMH M YMEHHSIMH aKTUBHOI'O MOJY4YEHHS
3HAHUN U MPUMEHEHUS UX B PealIbHOM KU3HU AJIS PEIIeHUs MPAKTHUECKUX 3aad.

B cBsi3u ¢ 3TUM TIpU U3YYCHHUH MpeaMeTa « XUMUS» TOMUHHUPYIOIIee 3HaYeHHUE TPHOOPETatoT
TaKHe LEeIN U 3a/1a4M, KaK:

ajanTanys oO0ydJarmuXcs K yCIOBHSIM JMHAMUYHO Pa3BUBAOIIETOCS MHUPa, (OPMUPOBAHUE
WHTEJUICKTYaJIbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CcaMOOOpa3OBaHHIO, COTPYIHUYECTRBY,
CaMOCTOSITEILHOMY TPHUHATHIO TPaMOTHBIX pEIIEHUH B KOHKPETHBIX >XU3HEHHBIX CUTYaIIUAX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMECHEHHEM;

(dhopMHpOBaHHE Yy 00YJIAFOIIMXCS KITFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIICTCHIINM ), HMEIONITUX
YHHUBEpCaJbHOE 3HAYCHHE MJIA PA3JUYHBIX BHJOB JEATEIBHOCTH: PEIICHHUS MpoOsieM, TOUCKa,
aHaim3a ¥ 00paboTku umHpOpManHK, HEOOXOMUMBIX IS MPHOOPETEHUS OMbITa ACSITEIHLHOCTH,
KOTOpasi 3aHMMAeT Ba)XHOE MECTO B TO3HAHWW XHUMHUHU, a TaKKe JUIsl OICHKHA C TO3UIHUNA
AKOJIOTHYECKON Oe30MacHOCTH XapakTepa BIHMSHHUS BEHIECTB M XUMHUYECKUX TMPOIECCOB Ha
OpraHW3M 4YeJIOBEKa U MPUPOHYIO CPEIY;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEJUIEKTYAJIbHBIX M TBOPYECKUX CIIOCOOHOCTEM
oOydaromuxcsi: CIHOCOOHOCTH CaMOCTOSITEIbHO TMPUOOPETaTh HOBBIE 3HAHHWS 10 XHMHU B
COOTBETCTBUHU C JKU3HCHHBIMH TMOTPEOHOCTSAMH, HCIIOIH30BAaTh COBPEMEHHBIC HMH()OPMAIIMOHHBIC
TEXHOJIOTUH JUIsl TIOMCKA U aHalu3a y4eOHON M Hay4dHO-TIOMYJIApHOM MH(POPMAIUU XUMHUYECKOTO
COJICpKAHUS;

(dhopMHUpOBaHHE W Pa3BUTHE y OOYYArONIUXCS aCCOIMATUBHOTO W JIOTUYECKOTO MBIIUICHUS,
HaO0JII01aTETbHOCTH, COOPAHHOCTH, aKKYpPaTHOCTH, KOTOPhIE 0COOEHHO HEOOXOAMMEBI, B YaCTHOCTH,
TIPY IJIAHUPOBAHUH U MTPOBEICHUU XUMUIECKOTO IKCTICPUMEHTA,

BOCIUTAHME Y OOydaromuxcsi yOekIEHHOCTU B TYMaHUCTUYECKOM HANpaBiIeHHOCTH XUMMHU,
e€ BaXHOU pONM B PEUICHUH TJI00ANBHBIX MPOOJIEeM paIMOHATBHOTO MPHUPOIONOIB30BAHNUS,
MOTIOJIHEHUSI DYHEPIeTHUYECKUX PECypCOB U COXpaHEHUs MPHUPOIHOTO PABHOBECHS, OCO3HAHMS
HE0OXOIMMOCTH OEpE’KHOTO OTHOIIEHUS K MPHUPOJAE U CBOEMY 3/J0POBbIO, a TaKKe MPHUOOPETEeHUS
OTIBITa WCIONH30BAHMS TOTYYEHHBIX 3HAHUM /I MPUHITHS TPAMOTHBIX PEIICHUH B CUTYaIIUsX,
CBSI3aHHBIX C XHMHUYCCKUMH SBJICHUSMHU.

B yuebGHOM mmaHe cpenHero oOmiero oOpa3oBaHus TpeaMeT «XUMHS» 0a30BOT0 YpOBHS
BXOJIUT B COCTaB MPEIMETHOI 0071acTH «ECTeCTBEHHO-HAYTHBIE TIPEIMETHD.

OO6miee 4yncIO 4YacoB, OTBENEHHBIX MJISI U3YYCHHS XMMHH, Ha 0a30BOM YpPOBHE CPEIHETO
obmero oopa3oBaHus, coctaBisaeT 68 yacos: B 11 knacce — 34 gaca (1 gac B Heneno), B 12 kimacce —
34 gaca (1 yac B HezelNIO).



COJAEP/)KAHUE OBYYEHUA
11 KJIIACC
OPTAHNYECKASA XUMUSA

TeopeTnyeckne 0CHOBBI OPraHUYECKOM XUMHH

[Ipenmer oprannueckoil XUMuUU: €€ BOZHUKHOBEHHE, PAa3BUTHE U 3HAUYEHUE B IMOJIYYEHUU
HOBBIX BEIIIECTB U MaTepuaaoB. Teopus cTpoeHusl opranndeckux coequuennit A. M. bytieposa,
e€ ocHOBHBIe TOJOXeHUsA. CTpyKTypHble (OpPMYJIbl OpPraHMYECKHUX BELIECTB. | OMONIOTHs,
n3oMepusi. XUMHUYeCKasi CBSA3b B OPraHNYECKUX COEIMHEHUAX — OJIMHAPHBIE U KPAaTHBIE CBA3H.

[lpencraBnenne o0  KiaccupuKalMM  OpraHuueckux  BemiectB.  HomeHkmarypa
OpraHMYECKMX COEJMHEHUN (cucreMaTtudeckas) M TpUBHAJIbHBIE Ha3BaHUS Ba)XHEHIINX
MIPEICTaBUTENEN KIaCCOB OPraHUYECKHX BEILIECTB.

OKCHepUMEHTAJIbHBIE METO/bI M3YYEHHUsl BELIECTB U MX MPEBPAILCHUIN: O3HAKOMIIEHHUE C
o0Opa3LaMu OpraHMYeCKUX BELIECTB U MaTepHajaMU Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpPraHMYeCKUX BELIECTB, HAOIIOACHHWE U OMNKMCAHUWE JEMOHCTPALlMOHHBIX ONBITOB IO
MPEBpAILEHUIO OPraHMUECKUX BEIIECTB PU HAarpeBaHUM (IUIaBJICHUE, OOYTIIMBaHUE U TOPEHHE).

Yraesoaopoasl

AJNKaHBI: COCTaB M CTPOEHHME, TOMOJIOTMYECKHUH psn. MeraH M 3TaH — mnpocrelve
NPEICTABUTEIN AJIKAHOB: (PU3MUECKME M XHMHYECKHE CBOICTBa (peakuuu 3aMelleHHs U
TOpEHUs ), HaX0XAEHNUE B IPUPOJIE, IOTYyUEHHE U TPUMEHEHHUE.

AJNKEHBI: COCTaB U CTPOECHHUE, TOMOJIOTUYECKUH psAl. DTHWIECH U MPONWIEH — MPOCTEHUIINE
MPEICTABUTEIM AJIKEHOB: (U3UYECKHE M XHMHUYECKHE CBOMCTBA (peakiuy THUAPUPOBAHHSA,
raJloreHUPOBaHUS, TUAPATALUH, OKUCIICHHS U TIOJIMMEPHU3alu1), TOJyYeHUE U IPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metunOyranuen-1,3: cTpoeHue, BaKHEWIINE XUMHUYECKHE
cBoiicTBa (peakuus noaumepusanun). [lonydeHre CHHTETUUECKOrO KayuyKa U pe3HHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMYECKMH psia. ALETUIEH —
MIPOCTEUIINIA MpeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHEe U XUMUYECKHE CBOMCTBA
(peakuuu ruipupoBaHus, raJoreHUpOBaHUs, TUAPATALIIH, TOPEHUS ), TOJIyYEHUE U IPUMEHEHHE.

Apensbl. benzon: cocTtaB, CTpoeHHe, (PU3MYECKHME U XHMHUYECKHE CBOMCTBA (peakLuu
TaJIOTEHUPOBAHUS M HUTPOBAHMsI), MOJIy4EHME M TNpUMEHeHue. Tonyon: cocmasg, cmpoenue,
Qusuyeckue u xumuyecKue ceouUcmea (peakyuu 2ai02eHUpOBaHUs. U HUMPOBAHUs), NOTYYeHUue U
npumeHnenue. TOKCHYHOCTb apeHOB. Il'eHeTHyecKass CBA3b MEXAYy YIVIEBOJOPOAAMH,
MPUHAJIEKALUME K Pa3InIHbIM KJIacCaM.

IIpupoaHble UCTOUHUKU YIIeBOAOPOJOB. [IpupoaHbIil ra3 U MOmyTHbIE HEQTSIHBIE ra3bl.
Hepts u e€ mnpoucxoxnenue. CrocoObl mnepepabOTKM He(PTU: TMEeperoHka, KpPEeKUHT
(TepMuUeckuil, KaTaTUTHUECKUit), mupoau3. [IponykTel nepepaboTku HedTH, UX TPUMEHEHUE B
IIPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yrosb U MpoayKThl €ro nepepaboTKH.

OKCHEpUMEHTAJIbHBIE METO/Ibl M3YYEHHUsl BELIECTB M UX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3LamMu IulacTMacc, KaydykoB M pe3uHbl, Kojulekiuu «HepTs» u «YToaby», MoieaupoBaHue
MOJIEKYJT YTJI€BOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHUE NPAKTHYECKOW pPabOTHI:
MIOJIy4YEHHUE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB.

Pacuérturie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOIWYeCcTBa
HCXOJHOTO BEUIECTBA WJIM NPOAYKTAa pEaKUMHU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOT'O U3 UCXOJHBIX BELIECTB WM IPOJYKTOB PEAKIIUN).

Kucaopoaconep:kamnue opranu4eckie coeJuHeHust




[IpenensHble ONHOATOMHBIE CHUPTHL. METaHON W AITAHON: CTPOCHHE, (U3NYECKHE U
XMMHUYECKHE CBOWCTBA (peakUUu C AKTUBHBIMH METaJlJlaMH, T'aJOr€HOBOJOPOJIaMH, TOPEHHE),
npuMeHeHue. Bogopoiubie cBs3U MEXKIy MOJIEKyJaMu cupToB. JlelicTBUe MeTaHola U dTaHOoJIa
Ha OpraHu3M 4YeJioBeKa.

MHoroatoMHble CHUPTHI. ODTWICHIVIMKOAb W TJIMLEPUH: CTPOEHUE, (U3HYECKHUE U
XMMHUYECKHE CBOMCTBA (B3aUMO/ICHCTBUE CO MIECIOYHBIMU METAJIJIaMU, KAUECTBEHHAsl peaklus Ha
MHOTOaTOMHbIE CIUPTHI). JlelicTBue Ha opraHu3M denoBeka. lIpuMeHeHue rinunepuHa u
STHJICHTJIUKOJIS.

@DeHo: CTpOCHHE MOJEKYybl, (U3MYEeCKHe M XHUMHUYeCKHue CBOMcTBa. TOKCHYHOCTH
¢enona. [lpumenenue genona.

Anbneruapl U kemowusvl. DopManbAerus, aneTAIbICTU: CTpOeHHE, (U3HUEeCKUe U
XMMHYECKHE CBOWCTBA (PEaKkiMU OKHUCIICHHS M BOCCTAHOBIICHUS, KAaYECTBEHHBIC PEAKIUH),
[IOJIy4Y€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE TpenebHbIe KapOOHOBbIE KUCIOTHL. MypaBbHHAs U YKCYCHasl KHCIOTBHI:
CTpOeHHuEe, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIME [Tl KJlacca KUCIIOT, peaKLus
stepuukanuu), mnoiyyeHue u npuMeHeHue. CTeapuHOBasi U OJIEMHOBAs KHUCJIOTHI Kak
MIPEICTaBUTENH BBICIIUX KapOOHOBBIX KUCJIOT. Mbla KaK COJM BBICHIMX KapOOHOBBIX KHUCIOT,
HX MOIOLIEE NECUCTBHE.

CrnoxHble 3pUpbl KaK MPOU3BOJIHbIE KapOOHOBBIX KHUCIOT. ['MAPOIN3 CIOKHBIX FPUPOB.
Kupsl. 'maponns xxupos. [Ipumenenne xupos. bruonorudeckas posb KUPOB.

VYTIeBobl: cOCTaB, KIIaCCU(HUKAIHS YTIIEBOAOB (MOHO-, TU- U TIoJMcaxapus). [moko3a —
MPOCTEHIINI MOHOCaXapuJ: OCOOCHHOCTH CTPOEHUS MOJEKYJbl, (PU3MUECKHE U XHUMHYECKHE
cBoiicTBa (B3ammozelcTBue ¢ ruapokcuaoM Meau(ll), okucneHme amMMHayHBIM PAaCTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHUE, OpPOKECHHE TIIFOKO3BI), HAXOXKICHHE B MPHPOJE,
npuMeHeHue, ouosiorudeckas poib. Dotocunte3. pykTO3a KaKk U30MEP TIIFOKO3BL.

Kpaxman u nemnrono3a kak npupoaHbie noaumepsl. CTpoeHHE Kpaxmana U LEJUTIOI03bI.
dusnyecKkre 1 XMMUYECKHE CBOMCTBA KpaxMmaia (THIpoJu3, KaYeCTBEHHAs PEaKUsl C HOA0M).

DKCrHepUMEHTaNIbHbIE METOJbl W3YYEHHs BEIIECTB U HX TMPEBpAIICHUIi: MPOBEACHUE,
HAONIOZICHWE W ONHMCAaHUE JAEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIHMPTOB, KaueCTBEHHBIC
peaKkIMu OJIHOATOMHBIX CIUPTOB (OKHCIEeHHE 3TaHoja okcuaoMm wmeau(ll)), MHOroaTOMHBIX
cupToB (B3auMojeiicTBue rmiepuHa ¢ ruapokcuaoM Mmeau(ll)), amprerumoB (okucieHue
aMMHUAYHBIM pacTBopoM okcuga cepedpa(l) u ruapoxcumom wmemnu(ll), B3aumomeiicTBue
KpaxMaja ¢ HOJOM), TPOBEJCHUE IPAKTUYECKOW paldOThl: CBOMCTBA pacTBOpa YKCYCHOU
KHUCJIOTBI.

Pacuérnble 3a1aun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakiuu (Maccel, 00BEMa, KOIUYECTBa
MCXOJIHOTO BEIIECTBA WJIM MPOJAYKTAa PEaKIUH IO M3BECTHBIM Macce, 00bEMY, KOJIUUECTBY
OJIHOTO M3 UCXO/IHbIX BEUIECTB UJIU MPOJYKTOB PEAKIIMH).

AzoTcoaeprkaliie OpraHn4ecKue COeAMHEHNUS.

AMHHOKHCIIOTHI Kak aM@oTepHble OpraHudyeckue coenuHeHHus. Du3MUeckue u
XMMHUYECKHE CBOICTBA aMHUHOKHMCIOT (Ha mpuMepe IuMlKHA). buonormdeckoe 3HaveHue
aMUHOKHCIIOT. [lenTuasbl.

benku kak npupoaHble BBICOKOMOJIEKYJSpHBIE coenuHeHus. [lepBuuHas, BTOpuUYHas U
TpeTU4YHasi CTpPyKTypa OelkoB. XHMHYECKHE CBOMCTBa OENKOB: THUAPOJIN3, ACHATypalus,
KaueCTBEHHBIC PEAKIIUU HA OEJIKH.



DKcrepUMeHTaIbHbIE METOJbl M3YUEHHsI BEIIECTB M MX NpEeBpallleHHid: HallroneHue u
ONMCaHWE JEMOHCTPAIMOHHBIX OIBITOB: JCHATypalnus OENKOB IPH HarpeBaHHWW, LBETHHIE
peakIu OeJIKOB.

BbicokomosiekyIsipHbIC COCAUHEHHSA

OCHOBHbBIE TIOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHHI: MOHOMEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEpU3AlUU, CpeAHsss MoJeKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MTOJIMMEPHU3aLUs U TTOJIMKOHIEHCAIIHSL.

DKCrepuMEHTaIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB U UX MPEBPALLEHUI: 03HAKOMJICHHE C
o0pa3laMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanuzamust MexXnpeaMeTHBIX CBA3€U MPU M3y4eHUM opraHuueckor xumuu B 10 kiacce
OCYILECTBIISICTCSI Yepe3 HMCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAY4YHBIX IMOHATHHA, Tak W
MOHSITUM, SBJISIOIIUXCS CUCTEMHBIMU I OTJIEIbHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmre ecTecTBEHHO-HAy4YHbIE MOHSATHS: SBJICHHE, HAay4HbIM (akT, THIOTE3a, 3aKOH,
TEOpHsl, aHaIM3, CHUHTE3, KIacCUPUKAIMA, MEPUOJUYHOCTb, HAOIIOACHUE, H3MEpEHHeE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE.

®duzuka: MaTepusi, SHEPTHsl, Macca, aTOM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUA YPOBEHbD,
BEIIECTBO, TEJO, 00BEM, arperaTHoe COCTOSIHUE BEIIEeCTBA, (PU3MUECKUE BEIUYMHBI U €AMHUIIBI
UX U3MEPEHUS.

buonorus: xnerka, opranusMm, Ouocdepa, oOMEH BelIeCTB B OpraHusMme, (OTOCHHTES,
OMOJIOTMYECKH aKTUBHBIC BEIIeCTBa (OCIIKH, YIIIEBOIBI, KHUPBI, PEPMEHTHI).

I'eorpadus: MuHepanbl, FTOpHbIE TOPOIbL, MTOJIE3HbIE NCKOMAEMBbIE, TOILUIUBO, PECYPCHI.

TexHonorus: NuIEeBble TPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO MUTAHUSA, MOIOLIUE CPEICTBA,
JIEKapCTBEHHBIE M KOCMETUYECKUE MIpenapaThl, MaTepUaibl U3 HCKYCCTBEHHBIX U CUHTETUUECKUX
BOJIOKOH.

IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHHA IIPOI'PAMMLBI 110 XMMHUKU HA
BA30BOM YPOBHE CPE/JIHEI'O OBIIIEI'O ObPA3OBAHUIA

JIMHHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycraHaBiuBaeT TpeOOBaHMS K pE3yJbTaTaM OCBOEHHUS OOYy4aroIIUMUCS
porpamMm CpeaHero oOmiero o0pa3oBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEAMETHBIM).
Hay4yHo-meronnueckoli OCHOBOM mJii pa3padOTKU IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHUS
IIPOrpamMM CpeHero oo1ero 00pa3oBaHus SIBISETCS CUCTEMHO-EATEIbHOCTHBIN MOAXO/.

B cooTBeTrcTBHM C CHCTEMHO-AESTEIBHOCTHBIM IOAXOAOM B CTPYKTypE€ JIMYHOCTHBIX
pe3yabTaTOB OCBOECHMS IpenMeTa «XUMHsI» Ha YypOBHE CpEAHEro oOLero oOpa3oBaHMs
BbIJIEJIEHBI CIIEYIOIINE COCTABIISAIOIINE!

O0CO3HaHWE OOYYAIOIMHUMHCSI POCCHUUCKOW TPa)KTaHCKOW HMJICHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATENIBHOCTH U CAMOONIPEIETICHHUIO;

HaJM4ue MOTHBALUU K 00Y4EHUIO;

LIEJICHANIPABICHHOE PA3BUTHE BHYTPEHHHUX YOEKIEHMH JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEH U MCTOPUYECKUX TPATUIMHA 0a30BOM HAyKU XUMUHU;

TFOTOBHOCTh M CHOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCS B CBOEH NIE€ATEIBLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, HPUCYLIMMH LEJOCTHOW CHCTEME XUMHUYECKOro
o0Opa3oBaHus;



HaJIW4Yue TPABOCO3HAHMS HKOJOTUYECKOW KYIBTYpbl U CIIOCOOHOCTH CTaBUTh LETH U
CTPOUTH )XKNU3HCHHBIC ITIJIAHBI.

JIM4HOCTHBIE pE3y/IbTaThl OCBOEHUS MpenMeTra «XHUMHS» JOCTUTAIOTCS B E€IMHCTBE
y‘-IG6HOI>i U BOCHOUTaTeIbHOU ACATCIIBHOCTH B COOTBETCTBHU C r'yMaHHuCTUYCCKUMHU,
COOHUOKYJIbTYPHBIMH, JYXOBHO-HPABCTBCHHBIMHW LCHHOCTAMMU U HACATIaMH pOCCHfICKOl"O
rpaKAaHCKOro O00IIecTBa, MPUHATHIMU B OO0IIECTBE HOPMAaMHM M TpaBUJIAMU TOBEICHUS,
CIIOCOOCTBYIOIIMMHE TPOIIECCaM CaMOIIO3HAHMSI, CAMOPA3BUTHS M HPABCTBEHHOT'O CTAHOBJICHHUS
JUYHOCTH 00YyJarONuXCsl.

JIMYHOCTHBIE PE3yAbTaThl OCBOCHUS MPEAMETa «XHUMHUS» OTpa¥aroT cHOpMHUPOBAHHOCTH
OTMBITa TIO3HABATENLHOM H TIPAKTHUYECKOH JAESITENFHOCTH OOYYAIOIIUXCS M0 pealn3aluu
MIPUHSTHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B YACTH:

1) rpaxIaHCKOr0 BOCIUTAHMS:

OCO3HaHUA 00YYaroIIMMUCA CBOMX KOHCTUTYLMOHHBIX IPaB U 003aHHOCTEHN, YBAKEHUS K
3aKOHY U MPABOIMOPSIIKY;

NpCACTAaBJICHUA O COHHAJBHBIX HOpMax M IIpaBWIaX MCEKINYHOCTHBIX OTHOIIIEHUH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
peIcHNN y‘-Ie6HLIX 1 NMO3HABATCJIBHBIX 3aa4, BBIITIOJHCHUN XUMHUYCCKHUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MIPUHUMATh MOTHUBbBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBI IPYrHX
TIPH aHAJN3€e PA3IUYHBIX BUJIOB Y4eOHOM NESITeNbHOCTH;

2) NaTPUOTHYECKOTO BOCIIUTAHMS !

LIEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY W HAyYHOMY HACJIEIUI0 OTEUECTBEHHOU
XUMHH;

YBAXKXCHHA K IIPOLCCCY TBOPUCCTBA B oOsactu TCOpPHUU U MPAKTHYCCKOr0 IMPHUMCHCHUA
XUMHH, OCO3HAHHS TOTO, YTO JIOCTHKEHUS HAayKH €CTh PEe3YNbTaT JJIUTENbHBIX HAOIOICHMUIA,
KPOTIOTJIMBBIX SKCIIEPUMEHTAIIBHBIX TTIOUCKOB, MOCTOSIHHOTO TPYy/Ia YYEHBIX U MPAKTUKOB;

HHTEpCCa MW TII03HABATCJIBHBIX MOTHBOB B IIOJYYCHHHM MW TOCICAYIOIICM aHAJIN3C
HH(pOpPMAIIUU O MEePETOBbIX JOCTHKEHHUIX COBPEMEHHOW OT€UECTBEHHOW XUMHUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS;

CIIOCOOHOCTH  OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMHUYECKUMH SIBICHUSMH, U
IIpUHUMATh OCO3HAHHBIE PEIICHUSA, OPUEHTUPYSACh HAa MOpPaJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTU OIICHMBATh CBOE MOBEIAEHUE U TMOCTYNKH CBOMUX TOBApHILEW C MO3UIUI
HPAaBCTBCHHBIX U ITPABOBBIX HOPM U OCO3HAHUEC HOCJIeI[CTBI/Iﬁ OTUX IMOCTYIIKOB;

4) popMupoBaHUs KYJIbTYPHI 310POBbS:

MOHMMAHMS I[IEHHOCTEH 3J0pOoBOro W 0€30macHOro oOpas3a JKHU3HH, HEOOXOIUMOCTU
OTBETCTBCHHOI'O OTHOIIICHUSA K CO6CTB€HHOMy (1)I/I3I/I'-I€CKOMy H IICUXUYCCKOMY 310POBbIO,

coOIofeHHs MPaBUJI OE30MacCHOTO OOpalIeHHs] ¢ BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
JKU3HU U B TPYAOBOM AEATEIBHOCTH;

MOHMMAHMUS LIEHHOCTH TMpaBWJ HWHAUBUAYAIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYyallUsIX, YIPOXKAIOIIUX 3JOPOBbIO U KU3HU JIIOCH;

OCO3HAHMS TOCIEACTBUI M HENPUSATHS BPEAHBIX NPUBBIYEK (YHOTPEOJIICHHUS alIKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) TPy10BOro BOCIMTAHUA:



KOMMYHHKAaTUBHOH KOMIIETEHTHOCTH B y4eOHO-MCCIIEOBATENILCKOM  JEATENBHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYTUX BUAAX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTHE€ B PEIICHHH IPAKTUYECKHX 3a7ady COLMAIBbHON
HaIIPaBJIEHHOCTH (B paMKaX CBOETO Kjacca, IIKOJIbl);

WHTEpeca K MPaKTHUECKOMY HM3YYECHHIO NMPO(ECcCHil pa3inuyHOro pojaa, B TOM YHCIIE Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUN 10 XUMHUH;

YBa)XEHUS K TPYAY, JIOASIM TpyJa U pe3ysibTataM TPYA0BOM 1eATEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BbIOOpDY WHIWBUIYaJbHOW TpPAEKTOpUU OOpa3oBaHMs,
Oynyuieit mpodeccu U peaau3aluu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JTMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U MOTPEOHOCTEN 00IIECTBa;

6) 9KOJIOrH4Y€eCKOr0 BOCIIUTAHUSI:

HKOJIOTHYECKHU 11€JIECO00Pa3HOT0 OTHOIIEHHS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3eMIIe;

MMOHUMAaHHUS TJI00aNTBbHOTO XapaKTepa SKOJIOTHUYECKUX MpoOsieM, BIHSHHS SKOHOMHYECKHX
MPOLECCOB HA COCTOSIHUE MMPUPOIHOM U COLMATIbLHOM CPEbI;

OCO3HAaHUS HEOOXOIUMOCTH MCIIOIb30BaHUS JOCTHKEHUM XUMHHU JJI PELIECHUS] BOIIPOCOB
palrOHAIBHOTO IPUPOIOIOIb30BAHNS;

AKTUBHOI'O HENPUATHS JIECUCTBUM, NMPUHOCILIMX BPEJ OKPYXKAIOIIEH NPUPOIHOU Cpene,
YMEHHMSI MPOTHO3UPOBATh HEOJIaroNpUsATHBIE HKOJIOTMUYECKHUE IMOCIEACTBUS MPEJIPUHUMAEMbIX
JEUCTBUN U NPENOTBPALLATD UX;

HaJW4Ms PA3BUTOIO HKOJOTMYECKOIO MBIIUICHHS, JKOJOTHYECKOW KYJIbTYpBI, OIIbITa
NEATEIbHOCTH  SKOJOTMYECKOW HAIlpaBJI€HHOCTH, YMEHHUS pPYKOBOJCTBOBAaTHCS HMH B
MO03HABATEIbHOM, KOMMYHUKATUBHON M COIIMAILHOM MPAKTUKE, CTIOCOOHOCTH U YMEHUS aKTUBHO
MPOTHBOCTOSTH HICOJIOTHH XeMOPOOHH;

7) HEHHOCTH HAYYHOI0 O3HAHMS:

c(OPMHPOBAHHOCTH  MHPOBO33PEHUS,, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKU U OOLLIECTBEHHOW MPAKTHKU;

MOHUMAaHUS CHenuUKU XMMHU KakK HayKd, OCO3HaHUs €€ poiau B (OPMHUPOBAHUU
palMOHAIBFHOTO HAYYHOT'O MBIIUICHHUS, CO3[JaHUU LIEJIOCTHOTO MPEACTABICHHUS 00 OKpY>KaloLieM
MHpE KAK O €IWHCTBE INPHUPOJBI M YEJIOBEKA, B MO3HAHMM IPUPOJHBIX 3aKOHOMEPHOCTEU W
peleHny npo0seM CoOXpaHeHHs! IPUPOTHOIO PAaBHOBECHS;

yOEeXKIEHHOCTH B OCOOOM 3HAYMMOCTH XWMHUH JJIS COBPEMEHHOM NMBWIM3AIMU: B €€
T'YMaHUCTHYECKON HANPaBICHHOCTH M Ba)KHOW POJM B CO3JaHUM HOBOW 0a3bl MaTepHAIbHON
KYJIBTYpBl, PEIICHUH II100aNbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOIA,
SHEPreTUYeCKOW, MHUIIEBOM M HKOJIOTMYECKON O€e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
o0ecreyeHny YCJIOBUN YCIENIHOTO TPy/la U SKOJIOTHYeCKd KOMGOPTHOM KU3HU KaXKAOTO 4jieHa
00111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTH: TIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAHMS,
HCHOJb3yEeMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTH HMCIIOJIb30BaTh MOJydyaeMble 3HAHUS IS
aHanmM3a U OOBSCHEHMS SIBICHUHM OKPYXKAIOMIETO MHpa M MPOUCXOIIMIMX B HEM W3MEHEHHIA,
yYMEHHUs JieJIaTh 000CHOBaHHbBIE 3aKJIIOUEHUSI HA OCHOBE HaYYHBIX (DAKTOB M UMEIOIINXCS TaHHBIX
C LEJBIO MTOJIYYEHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS JUUISL PEIIEHUs TPOOIIEM
B PEaJIbHBIX )KM3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATEIbCKON ACATEIbHOCTH,



TOTOBHOCTH U CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHI0O M CaMOOOpPa30BaHHUIO, K
AKTUBHOMY TIOJIYYCHHIO HOBBIX 3HAHWA 110 XHMHH B COOTBETCTBHH C >KU3HCHHBIMH
MOTPEOHOCTSAMH;

UHTEpeca K OCOOEHHOCTSM Tpyda B pa3iIuyHbIX cdepax mnpodeccnoHaTbHOM
TeSITETBHOCTH.

METAINIPEJIMETHBIE PE3YJIbTATHI

MertanpeamMeTHble pe3ylbTaThl OCBOCHHS y4eOHOro mnpenMera «XUMHS» Ha YpOBHE
cpenHero o0miero 00pa3oBaHus BKIIOYAIOT:

3HAYUMBIC M1 (DOPMHUPOBAHMSI MHUPOBO33PCHUS OOYYAOIIMXCS MEXKIUCIHUILTHHAPHBIC
(MexxIIpeIMEeTHBIE) 00IIIeHAYYHbIE TTOHATHUS, OTpaXkarollye 11eJOCTHOCTh HAYyYHOW KapTUHBI MUpa
U crienu(rKy METOJIOB TO3HAHUS, UCTIOIh3yEeMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
JHEpPrus, SABJICHHE, MPOIECC, CHCTEMa, HAYYHBIH (aKT, MPHHIIMII, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUSs, UCCIIeI0BaHNE, HAOII0ICHHEe, U3MEPEHHE, IKCIIEPUMEHT U JIpYTHe);

yHHUBEpcalbHble  y4eOHble  JelcTBUS  (MO3HaBaTeIbHBIE,  KOMMYHUKATHBHEIC,
peryiasTuBHBIE), oOecrneunBaronye GOpMHpOBaHUE (PYHKIIMOHAIBHOW TI'PaMOTHOCTH U
COLIMATILHOM KOMIIETEHITMH 00YyJYarOIINXCS;

CHOCOOHOCTh  OOYYAIOUIMXCSl  HCIIOJIb30BaTh ~ OCBOGHHBIE  MEXKAMCLUMIUIMHAPHBIC,
MHPOBO33PEHUYECKHUE 3HAHUS M YHUBEpCallbHble YydeOHble ICHCTBUS B I03HABATEIbHOH U
COLIMATTbHON MIPAKTHKE.

MeTtanpeaMeTHbIe pe3yJbTaThl OTPAKAIOT OBIAJCHUEC YHUBEPCAIBHBIMU YUeOHBIMU
M03HABATEIbHBIMU, KOMMYHHUKATUBHBIMU U PETYISTUBHBIMU JEHCTBUSIMHU.

OBiageHne YHHBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH J1€HCTBUSIMU:

1) 6a3oBbIe JIOTHYECKHUE [IeiiCTBUS:

CaMOCTOSITENIbHO  (hOPMYJIUPOBATh M  aKTyaJM3UpPOBaTh MPOOIEMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPE/ICIIATh e JeATCIbHOCTH, 3ajJaBas TMapaMeTpbl W KPUTCPUU WX JIOCTHDKCHUS,
COOTHOCHUTH PE3yJIbTaThI IEATEILHOCTHU C MIOCTABICHHBIMH LIETSIMU;

WCIIOJIb30BaTh TPU OCBOCHUUW 3HAHUN MPHEMBI JIOTUYECKOTO MBIIIICHUS — BBIIEIATH
XapaKTepHble TPU3HAKK TMOHSATHM W YCTaHABIMBAaTh WX B3aUMOCBS3b, HCIOJIH30BATh
COOTBETCTBYIOIIUE TIOHATHUS JJ11 OOBSICHEHUS OTJENbHBIX (DAKTOB U SIBJICHHIA;

BBIOMpATh OCHOBAHMS U KPUTEPUU JJIS KIIACCU(DUKAIMH BEIIECTB M XUMUIECKUX PEAKITHIA,

yCTaHABIMBATh MPUYNHHO-CJIEICTBEHHBIE CBSI3U MEXy U3YUa€MbIMU SIBJICHUSIMH,

CTPOUTH JIOTUYECKUE pacCyKAeHHs (MHAYKTUBHBIC, NEAyKTHBHBIC, IO aAHAJOTHH),
BBISIBJISTh 3aKOHOMEPHOCTH M IIPOTHUBOPEYHS B PacCMATPUBAEMBIX SIBICHHAX, (OPMYITHPOBATH
BBIBOJIBI U 3aKJIFOUCHUS;

MIPUMEHSITh B MPOLIECCE MO3HAHUS, UCIONB3YEeMbIC B XHMHHA CHMBOJUYECKUE (3HAKOBBIC)
MO/IeNU, Mpeo0pa30BbIBATh MOJIETIbHBIC IPEICTABICHHU — XUMUYECKUIN 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHUeckass (opMmyna, ypaBHEHHE XHMHUYECKOM pEakIuu — TMpH pelIeHuH Y4eOHBIX
MMO3HABATEIBHBIX M TPAKTHYECKUX 3aJad, MPUMCHITh Ha3BaHHBIC MOJICIBHBIC TPECTABICHHUS
JUTSI BBISIBIICHUS] XapaKTEPHBIX IPU3HAKOB U3Y4aE€MBbIX BEIIECTB U XMMHUYECKUX PEaKIIUM.

2) 0a30BbIE HCCIIEN0BATEIbCKUE TeHCTBUSA:

BJIICTh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIIECTB U XMMHUSCKHUX PEAKIIHIA;

dbopMynupoBaTh LEAM M 3aJadd  HMCCIEOBAaHMS, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIEHO C(HOPMYJIUPOBAHHBIC BOTPOCHI B KAYECTBE WHCTPYMEHTA MO3HAHUS M OCHOBBI
TSl POPMHUPOBAHUS THITOTE3BI IO MMPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CYXKICHUIA;



BIAJCTh HaBbIKAMHM CAaMOCTOSITEJIBHOTO IUIAHMPOBAHMSI M IPOBEJEHUS YUYEHUYECKUX
9KCIIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUS HAOJIIOJIAaTh 32 XOJIOM IPOIECCa, CAMOCTOSATEIBHO
IIPOrHO3UPOBATh €ro pe3yibTar, (GopMmynupoBaTb OOOOLIEHHS M BBIBOABl OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEAOBAHMSI, COCTABISTH OOOCHOBAHHBIN OTYET O MPOACIAHHOM
pabore;

IpUOOpEeTaTh OMNBIT YYEHUYECKOW HCCIIEOBATEIbCKON M HPOEKTHOH JesTelIbHOCTH,
MPOSABIIATE CIOCOOHOCTP M TOTOBHOCTh K CaMOCTOATEIbHOMY IIOMCKY METO/JOB pELIEHUs
MPaKTUYECKHUX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOOB MO3HAHMSI.

3) paGora ¢ ungopmanmeii:

OPHEHTUPOBATbCA B pa3IMYHBIX HCTOYHUKAX HMHPOpManuu (HAYYHO-TIOMYJIsipHAs
JAUTepaTypa XHMMHYECKOTO COJEpXkaHus, CIpaBouyHble TmocoOus, pecypcbl HHTepHera),
aHaTU3UpoBaTh HMH(OPMAIMIO pPA3IMYHBIX BUAOB U (OpM MpenCTaBlICHUsS, KPUTHUECKU
OLIEHUBATH €€ JOCTOBEPHOCTb U HEIPOTUBOPEUUBOCTH;

(dopMynIMpoBaTh 3ampoCchl M NPUMEHATh Pa3IUYHbIE METOABI NPHU IMOUCKE U OTOOpe
nHpopManuu, He0OXOUMOH JUTS BBIOJIHEHUS YU€OHBIX 33a]1a4 ONpeIeIEHHOIO THIIA;

MIPUOOPETATh OMBIT KUCIOJI30BAHUSA HWH(OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN M
Pa3INYHBIX TOMCKOBBIX CHUCTEM;

CaMOCTOSITENIbHO BHIOMPATh ONTUMANIbHYIO (OPMY IpeCTaBIeHUS UH(OPMAIMU (CXEMBI,
rpaduku, TuarpaMMsl, TaOJIULbL, PUCYHKHU U IPYTHUE);

UCIOJb30BaTh HAYYHBIH S3bIK B KadyecTBE CpeACTBAa INpU paboTe ¢ XUMHUYECKOH
nH(popMalvel: NPUMEHATh MEXIpPEAMETHbIE ((U3MUECKHMEe W MaTeMaTU4YeCKHE) 3HaKU U
CHUMBOJIBI, (hOpMYJIbI, a00OpEeBUATYPHI, HOMEHKJIATYPY;

MCIOJIb30BATh U MIPE0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPECTBA HATJISATHOCTH.

OBiageHne yHMBepPCAJIbHBIMH KOMMYHHMKATHBHBIMHU 1€ CTBUSIMM:

3aJaBaTh BOIPOCHI 110 CYILECTBY 00CYKAaeMOil TeMbl B XO/€ AMAJIOra W/WIHA AUCKYCCHH,
BBICKa3bIBaTh WJA€H, (OPMYIHUPOBATH CBOM MPENJIOKEHHUS OTHOCHUTENBHO BBIOJHEHHUS
MPEITIOKEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3EHTAUMEN PE3ylbTaTOB IO3HABATEIBHOW NEATEIbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO MWJIM COBMECTHO CO CBEPCTHMKAaMH IIPU BBIIOJIHEHUHM XUMHYECKOIO
9KCHEPUMEHTA, MNPAKTUYECKOH paboThl MO HCCIEJOBAHUIO CBOMCTB H3y4yaeMbIX BEIIECTB,
peanu3anuu y4eOHOro mpoekta M (OpMYIHPOBaTh BBIBOJBI 0 pe3yJbTaTaM MPOBEAEHHBIX
HCCIEeI0OBAaHUI MMyTEM COTJIaCOBaHMS MO3ULUHN B X01€ 00CYXJIEHUS U OOMEHa MHEHUSIMHU.

OBiageHne YHMBepPCAJIbHBIMHU PeryJ/JsiTABHBIMY /ICHCTBUSIMU:

CaMOCTOSITENIBHO IIJIAaHUPOBATh U OCYILECTBIATh CBOIO IIO3HABATENIBHYIO J€ATEIBHOCTD,
onpezenss €€ LeNU U 3aa4M, KOHTPOJIMPOBATh U 1O Mepe HEOOXOJMMOCTH KOPPEKTHPOBATh
IpeUlaraéMblii alropuT™ AEHCTBUM HpU BBINOJHEHWH Y4E€OHBIX M MCCIIENOBATENbCKHUX 3ajad,
BbIOMpaTh Hauboee 3(hHeKTUBHBINA cIOCOO UX peIIeHUs ¢ YUYETOM IMOJyUYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XMMUUYECKUX PEaAKIIMIX;

OCYIIECTBIIATh CaMOKOHTPOJb CBOEH [JEATEJIBHOCTM Ha OCHOBE CcaMoOaHalu3a U
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIBTATHI
11 KUIACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs» OTPaXaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHUI O XUMHUYECKOW COCTaBISIONICH €CTECTBEHHO-
HAay4yHOM KapTUHBI MHpa, POJM XUMHUU B IMO3HAHUM SIBICHUN NPUPOIBI, B (POPMUPOBAHUU
MBILIUIEHUS] U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOJUMOM IUis



pelIeHHus TPaKTUYEeCKUX 3a7a4 W DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3JI0POBBIO U TIPUPOJTHOM cpejie;

BJIaJICHUE CHUCTEMOM XHWMHUYECKMX 3HaHW, KOTOpas BKJIIOYAET: OCHOBOIOJATaroliue
MOHATHS (XMMUYECKUN 3JIEMEHT, aTOM, JJIEKTPOHHAsI 000JI0YKa aToMa, MOJIEKYJIa, BAIEHTHOCTD,
ANEKTPOOTPHUIATEIILHOCTh, XUMHUYECKass CBs3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaméHHasi), MOJb, MOJIIpHasE Macca, MOJSIPHBIE 00BEM, YrIepOAHBIN  CKelerT,
(yHKIIMOHATBHAS TPYIMIMa, paguKkai, U30MepHUs, M30MEphbl, TOMOJOTHUYECKHHA P, TOMOJIOTH,
YTIICBOIOPO/IBI, KHCIOPOI M a30TCOJIEPKAIINE COCTUHEHUS, MOHOMEp, MOJINMEP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYIISIPHBIE COSIMHEHMS ); TEOPUU U 3aKOHBI (T€OpHUsl CTPOCHUSI OpraHUYeCKUX
BemecTB A. M. bytinepoBa, 3akOH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUHM; MHPOBO33pPEHUECKHE 3HAHMS, JIeKAIIHMe B OCHOBE NMOHHUMAaHUS
MPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SBIICHUH, (DaKTOIOTHUECKHE CBEACHHS O CBOMCTBAX,
COCTaBe, MOJyYCHUH B 0€30IaCHOM HCITOJIb30BAaHUU BAYKHEUIITNX OPraHUYECKHUX BEIIECTB B OBITY
Y IPaKTHUYECKOH IeITeTbHOCTH YeTIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUI BBISBISATH XapaKTepPHbIC MPU3HAKU TOHATUH, YCTAHABIUBATH
WX B3aUMOCBSI3b, UCIIOJB30BATh COOTBETCTBYIOIIUE TIOHATHS ITPH ONTUCAHUH COCTaBa, CTPOCHUS U
MIpeBpaIECHUI OPraHNnYeCcKUX COeTUHEHU;

c(OpPMUPOBAHHOCTh YMEHHI HCIOIH30BaTh XMMHUYECKYIO CHUMBOJUKY JUISI COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTON, COKpPAIIEHHOM) (hOPMYJI OPraHNYECKHUX BEIISCTB
Y YpaBHEHUH XUMHUYECKHX pEaKIUd, U3rOTABIMBATh MOIEIN MOJEKYT OpraHMYeCKUX BEIIECTB
JUTSL WIUTFOCTPAITUN HX XUMHUYIECKOTO M MMPOCTPAHCTBEHHOTO CTPOCHHS

c(OpMUPOBAHHOCTh YMEHHI yCTaHABIUBAThH MPUHAIIICHKHOCTh U3YUEHHBIX OPraHUYeCKUX
BEIIECTB MO HX COCTaBy U CTPOCHHIO K OMNPEACNEHHOMY KIACCY/TPYIIe COeIMHEHUN
(YyrmeBomopoabl, KHUCJIOPOA ¥ a30TCOACpKAIME COCAWHCHHS, BBICOKOMOJICKYJISPHBIC
COCMHEHUS), JlaBaTh MM Ha3BaHUA 10 cucTematudeckoir HoMmeHkinatype (IUPAC), a Ttaxxke
MIPUBOJUTh TPUBUAIBHBIE Ha3BaHUS OTACIHHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIUIEH,
alleTUJICH, STWICHIJIMKOJb, TIUIEpHUH, (BEeHOd, (GopMabIerua, ameTaabJeru, MypaBbHHAS
KHCIIOTa, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KHCIOTa, CTEAPUHOBAsl KUCIIOTA, TIIOK03a, (GPyKTO3a,
Kpaxmarl, IeJIJTI0J103a, TJIUIHH);

c(OpMUPOBAHHOCTh YMEHHUS OIPENENsATh BHUIbl XUMUYECKOH CBSA3M B OpPraHUYECKHX
coeMHeHusX (OIMHAPHBIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHUS TPUMEHSTH IOJOXKCHHSI TECOPUH CTPOCHUS OpPTraHUYECKHX
BemecTB A. M. bytnepoBa it 0ObSICHEHHsI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTPOEHHUS; 3aKOH COXPaHEHHUSI MacChl BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHI XapaKTEepPH30BaTh COCTaB, CTPOCHHE, (HU3UYECKHE U
XMMHUYECKHE CBOMCTBA THUIIMYHBIX MPEICTaBUTENICH Pa3TUYHbIX KIACCOB OPraHUYECKHUX BEIECTB
(MeTaHn, 3TaH, STWICH, MPONWICH, aleTWwieH, OyramueH-1,3, MmetwnOyranueH-1,3, OGeHzon,
METaHOJI, dTAHOJI, dTWICHIJIUKOJb, TJIMIEPHH, (EHOJI, alleTalIbJICT I, MypPaBbHHAS U YKCYCHAs
KHCIIOTBI, TIIOKO3a, Kpaxmal, [eJi0N03a, aMHUHOYKCYCHAas KHUCJIOTa), WJUTIOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MEXKIYy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XMUMHUYECKHX PEAKIHH C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTePH30BaTh HMCTOUYHUKH YTIEBOJOPOIHOTO CHIPhS
(medTh, MPUPOAHBIN Ta3, Yroyib), CHOCOOBI MX MEpepabOoTKH M MPAKTUYECKOe NMPUMEHEHHE
MIPOJYKTOB MEPEepadbOTKH;



c(OpPMUPOBAHHOCTh YMEHUW MPOBOAWTH BBIYUCICHUS [0 XUMHUYECKUM ypaBHEHUSM
(macchl, 00BEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM TMPOJYKTA PEAKIMH MO HM3BECTHBIM
Macce, 00bEMY, KOJTMUYECTBY OJJHOTO U3 UCXOJIHBIX BEIIECTB UM MPOJTYKTOB PEaKLIUN);

c(hOpMUPOBAHHOCTh YMEHHI BJIAJIETh CUCTEMOU 3HaHUM 00 OCHOBHBIX METOJaX HAYYHOTO
MO3HAHMS, UCIOJB3YeMbIX B XHMHUM TIPU HM3YYCHHH BEHIECTB M XUMHUYECKUX SIBICHUU
(mabOmroeHre, W3MEpEHUE, OKCIEPUMEHT, MOJCIUPOBAHKUE), HCIOJIb30BaTh CHCTEMHBIE
XUMUYECKHUE 3HAHUS JIsl IPUHSITHS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUAX, CBA3aHHBIX
C BEIECTBAMH M UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUU COOJIIOAATH MpaBUjla MOJIB30BAHUS XUMHUYECKOW MOCYA0N U
1a60paToOpHBEIM 000PYIOBAaHUEM, a TAKXKE MPaBUiIa OOPAIIEHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMU IO BBITIOJHEHUIO JIaA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHUI TIJIaHUPOBATH M BBIMOIHATE XUMUYECKUN DKCIEPUMEHT
(mpeBpaieHysi OpraHUYeCKUX BEIIECTB MPH HArPEBAHUU, MOITYYCHHE ITHUJICHA U M3YUYCHHUE €T0
CBOMCTB, KayeCTBEHHbIC pEaKIMU OPraHMYECKHX BEIECTB, JIeHATypalus OeJIKOB MpHU
HarpeBaHUU, [[BETHBIC PEAKIIUU OEIKOB) B COOTBETCTBUU C MPAaBUJIAMU TEXHHKHU 0€30MaCHOCTH
Mpu OOpAIIEHUH C BEIIECTBAMHU M JaOOPaTOPHBIM 00OPYIOBAaHUEM, MPEACTABIISTh PE3YIbTATHI
XMMHUYECKOTO S3KCIepUMeHTa B (opMe 3amucH YpaBHEHUH COOTBETCTBYIOUIMX pEaKIUi U
(hopMyInHpOBaTh BBIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(hOpMUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3UPOBATh XMMUYECKYI0 HH(OpMaIuio,
MOJIy4aeMYIO M3 Pa3HbIX HCTOUHUKOB (CpecTBa MaccoBOl HH(popmaiuu, UHTepHET u Apyrux);

c(hOpMUPOBAHHOCTh YMEHUN COOJIONAaTh TpaBWiIa HSKOJIOTHYECKH IIEI€CO00pa3HOro
MOBEACHUST B OBITY M TPYIOBOHM [EATEIbHOCTH B LEISIX COXpPAaHEHHS CBOETO 3/0POBbI U
OKpY’KaIoIlled MPUPOJHON Cpellbl, 0CO3HABATh OMACHOCTh BO3JCHCTBUSA HA KUBbIE OpPraHU3MBbI
OTIPeNIENIEHHBIX OPTaHMYECKUX BEIECTB, MOHMMAast cMbica mokaszarens [IJIK, mosichate Ha
IpuMepax CrocoObl YMEHBIICHHs] M MPEJOTBPAIICHHUS UX BPEJHOTO BO3JCHCTBUS HAa OpPraHU3M
YEJI0BEKa;

JUIs OOYYalOIIUXCSl C OFPAaHMYCHHBIMU BO3MOXHOCTSIMHU 370pPOBbS: YMEHHE MPUMEHSITH
3HaHMUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BELIECTB M XUMHUYECKHX SBJICHHIA;

JUISL  CJETIBIX M CA0OBUASIIMX OOYyYaIOlUXCS: YMEHHE HCIIONBb30BaTh pelibedHo-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaitns nis 3anmucu xuMmudeckux Gopmyi.
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11KJIACC
HaumeHnoBanue
No KonnuecTtBo OCHOBHBIE BUJIBI IEATEILHOCTH
pa3nenoB U TEM [IporpamMHOE coaepKaHue
/1 4acoB 00 yJaromImxcs

yaeOHOro npeamMera

Pasznen 1. TeopeaneCKne OCHOBBI opraaneCKoii XUMHUH

1.1

[Ipenmer
OPraHUYEeCKON XUMUH.
Teopus ctpoeHus
OpraHUYECKUX
COCIMHEHUN

IA.M. bytnepoa

3

[IpeaMer opraHu4YecKOr XUMUM:

€€ BO3SHUKHOBECHUE, pa3BUTHE U
3HAYCHUE B MOJIYYEHUH HOBBIX BEIIECTB
1 MaTepuayioB. Teopus CTpOeHUS
OpPraHUYECKUX COCTUHEHUHN

A.M. byTtiepoBa, €€ OCHOBHBIEC
nosioxkeHusi. CTpyKTypHBIE (DOPMYIIBI
OpPraHUYECKUX BEIIECTB. [ oMmoorus,
n3oMepusi. XUMUYECKAs CBS3b

B OPraHUYECKHUX COCIMHEHUAX: KPATHBIC
CBSI3H, G- U T-CBA3U.

[IpencraBienne o KIacCUPUKAITUU
OpraHn4eckux BeniecTs. HoMenknarypa
OpPraHUYECKUX COCTUHEHUIN
(cucTemMaTruueckas) U TPUBUAJIbHbBIC
Ha3BaHUS BAOKHEUIINX MIPEICTABUTEIICH
KJIACCOB OPTaHMYECKUX BEIIECTB.
JKCIePpUMEHTAIbHbIE METOAbI

W3y4eHMs BellleCTB M UX MPeBpallleHMii:

PacKkpbIBaTh CMBICI U3y4aeMbIX
MOHSATUM (BBISBIISTH UX XapaKTEPHbBIC
MPU3HAKH), YCTAHABJINBATH UX
B3aUMOCBSI3b.

[[pUMEHSITh OJIOKEHHS TEOPUH
CTPOEHUSI OPraHUYECKUX BEIECTB

A. M. bytnepoBa njist 00BbsICHEHUS
3aBUCUMOCTH CBOWCTB BEILLIECTB OT UX
cocTaBa U CTPOCHHS.

lcrios1b30BaTh XMMUYECKYHO CUMBOJIMKY
JUTSI COCTABIIEHUSI MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOM,
COKpAILLEHHOMN) (POPMYIT OpraHUYECKUX
BELIECTB.

OrnpenensTe BUIbl XUMUYECKOU CBS3H
(onMHApHBIE, KPATHBIE) B OPraHUYECKUX
COETMHEHUSX.

PackpbIBaTh pOJIb OPraHUYECKON XUMUN
B IPUPOJIE, XapaKTEPHU30BaATh €€

14
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e JleMOHCTpauuu:

O3HAKOMJIEHUE C o0pa3laMu

OpraHUYECKHUX BEIIECTB U MaTepHAIAMU

Ha WX OCHOBE;

— ONBITHI IO TIPEBPAIICHUIO
OpPraHUYECKUX BEIECTB MIPH HarpeBaHUHU
(rutaBiieHue, OOyTJIMBAaHUE U TOPEHHUE).

e JlabopaTopHBIE€ ONBITHI:

MOJIETUPOBAHUE MOJIEKYJI

OpPTaHMYECKUX BEIIECTB

3HAYCHHE B KU3HU YCIIOBEKA,
WLTIOCTPUPOBATH CBSI3b C IPYTUMHU
HayKaMH.

HaGnronaTh 1 ONUCHIBATH
NIEMOHCTPAIIMOHHBIC OIBITHI; IPOBOIUTH
Y OITMCBIBATh JJAOOPATOPHBIC OIBITHI U
MPaKTUYECKUE PAOOTHI

Wtoro no pazueny

Paznen 2. YriieBoaopoabl

PackpbIBaTh CMBICI U3y4aE€MbIX
MOHSTUH (BBIABIISATH UX XapaKTEPHBIC
MPU3HAKH), YCTAaHABIMBATh UX
B3alMOCBSI3b, UCIIOJIb30BAaTh
COOTBETCTBYIOIIUE TTOHATHUSA

[IPU OIIMCAHUU COCTaBa, CTPOCHUS U
[MPEBPALLICHUN OPTaHUYECKUX
COECITMHEHU.

2.1 [lIpenenvHbie AJIKaHBI: COCTaB U CTPOECHHUE,
YTJIEBOAOPOIBI — rOMOJIOTHYECKUI psill. MeTaH 1 3TaH —
AJIKaHBI MPOCTEUIIINE MTPEACTABUTEIIN AIIKAHOB:

COCTaB, XUMUYECKOE CTPOEHHUE,
(bu3nyeckre 1 XMMUYECKHE CBOMCTBA
(peakiu 3aMeleHus: U TOpeHus),
HaXO0XJCHUE B IPUPOJE, MOIYUYCHHUE U
IPUMEHEHHE

2.2 |HenpenenbHbie AJIKEHBI: COCTaB U CTPOCHHUE,
YTJIEBOJOPOBI: FOMOJIOTUYECKHM psifl. DTUIIEH —
QJIKCHBI, aJIKaJIUECHBI, [MPOCTEUILINHI PEACTABUTEID AJIKEHOB:
AJIKUHBI COCTaB, XMMUYECKOE CTPOCHHUE,

(hr3HUecKre 1 XUMUYECKHE CBOWCTBA
(peakiuu rupupoOBaHUS,
rajoreHUPOBAHMS, TUAPATALINH,

M cnonbp30BaTh XUMUYECKYIO CUMBOJIMKY
TSl COCTABJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaI€éHHOMN) (hopMys1 OpraHUYECKUX
BELICCTB.

Y cTaHaBNMBATh MPUHAIIEKHOCTh

BEILECTB K ONPEICICHHOMY KJIacCy
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OKHUCJICHUS U TIOJIUMEPHU3AIIHIHN )
HaX0JICHUE B IPUPOJIC, OJIYUYCHUE U
MIPUMEHECHHUE.

AnkaaueHsl: Oyraauen-1,3 u
MeTunoyTaaueH- 1,3, xuMmuueckoe
CTpOEHUE, pPeaKIUs MOJUMEPHU3AIIH,
MpUMEHEHUE (711 CUHTE3a
MPUPOJIHOTO U CUHTETUYECKOTO
KaydyKa U PE3UHBI).

AJTKUHBI: COCTaB M OCOOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKUH PS/I.
ALIETWIEH — IPOCTEUILINN
PEICTABUTENb AJIKUHOB: COCTAB,
XUMUYECKOE CTpoeHue, (PU3NYECKUE U
XUMHYECKHE CBOMCTBA (pEaKIINKU
TUAPUPOBAHMS, TAIOTCHUPOBAHUS,
rUpaTali TOPEHUS ), HaXOXKICHHUE

B IIPUPO/IC, TTOJTYYCHHUE U IPUMEHEHHUE

YTJIEBOJIOPOJIOB 110 COCTaBY U
CTPOEHMIO, Ha3bIBaTh UX

MO CUCTEeMAaTUYECKOM HOMEHKIIATYpPE;
MPUBOJUTH TPUBHAIbHBIE HA3BAHUS
OTJICTLHBIX TIPEACTaBUTEIICH
YTJIEBOJIOPO/JIOB.

OrnpenensTh BUJIbl XUMUYECKON CBSI3UB
MOJIEKYJIaX YIJI€BOJAOPOIOB;
XapaKTepU30BaTh 3aBUCUMOCTh
PEaKIMOHHON CTIOCOOHOCTH
YTJIEBOJIOPOJIOB OT KPAaTHOCTH
KOBAJICHTHOW CBSI3H.

XapakTepu3oBaTh COCTaB, CTPOCHUE,
npyUMeHeHue, (PU3NUECKUE U
XUMHMYECKHE CBOMCTBA, BaXKHEHIIINE
CIIOCOOBI MOTYYEHUSI TUITUYHBIX
MPEACTABUTENIEH pa3IMYHBIX KJIACCOB
YTJIEBOJIOPOJIOB (METaHa, 3TaHa,

2.3

IApoMaTHYECKHE
YTJIEBOZOPOIBI

ApeHbl: O€H30J1 ¥ TOIYOJ, COCTaB,
XUMHUYECKOE CTPOCHUE MOJIEKYT,
(hU3HYeCcKue 1 XUMUIECKHUE CBONCTBA
(peakiiu raJoreHupoBaHus U
HUTPOBAHMSI ), OJTy4CHUE

U npuMeHenue. Briusaaue 6en3ona

Ha OpraHu3M yenoBeka. ['eHernueckas

CBA3b YIJICBOAOPOAOB

ATWJICHA, alleTUiIeHa, OyTaauena -1,3,
OeH3051a, TOJIYOJIa).

BEISBIIATE TEHETUYECKYIO CBS3b MEXKTY
YTIIEBOAOPOJIaMH U TTOATBEPKIATH €€
HaJIN4KUe YpaBHEHUSIMU
COOTBETCTBYIOIUX XUMHUECKUX
PEAKIMH C UCTIOJIb30BAHUEM

CTPYKTYPHBIX (POPMYII.
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2.4

[IpuponHbie
UCTOYHHUKHU
YTJIEBOZOPOJIOB U UX
nepepadoTKa

[Tpupoansiii ra3. [lomytHbie HedTIHBIC
ra3el. HegTh u €€ mpouncxoxaeHue.
CriocoObI iepepaboTKu HEPTH:
MEPErOHKA, KPEKUHT (TEPMUYECKUH,
KatanuTudeckuit). [TpoaykTel
nepepaboTKu HePTH, UX TPUMEHEHHE
B ITPOMBIIIJICHHOCTH U B OBITY.
KaMeHHBII yroiab U IPOAYKTHI €r0
nepepadoTKu.
JKCIePUMEHTAIbLHbIEC METOIbI
N3y4YeHHs BelleCTB
U UX NpeBpaLlieHHii:
e JleMOHCTpanuu:
— koitekuuu «Hedtb» u «Yronby;
BugeoparmeHT «Bynkanuzanus
PE3UHBD».
e JlaGopaTopHbI€ ONBITHI:
KaueCTBEHHOE OIPEEIICHUE YIIIEPOIau
BOJIOPO/1a B OPraHUYECKUX BEILIECTBAX;
O3HAKOMJIEHUE C o0pa3laMu
IUIACTMACC, KAYYYKOB U PE3UHBI,
MOJIEJIMPOBAHUE MOJIEKYJI
YTJIEBOJIOPOJIOB U
raJIOr€HOIIPOU3BOIHBIX.
e [IpakTuueckue pabOTHI:
Ne 1. [lonydyeHnue 3TuaeHa U U3y4EHUE

€r0 CBOVCTB.

XapakTepu3oBaTb UCTOUHUKH
YTIIE€BOAOPOIHOTO ChIpbsl (HEPTH,
MPUPOJHBIN r'a3, Yrojib), CIOCOObI UX
nepepaboTKU U MIPAKTUYECKOE
MPUMEHEHUE TIOJy4aeMbIX POAYKTOB.
M crionb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bI IO3HAHUS — IPOBEICHNUE,
HAOJIIOICHUE U ONTUCAHUE XUMUYECKOTO
HKCIIEPUMEHTA (JJa00PATOPHBIE OIBITHI U
MpaKTUYECKUEe PaboThI).

CnenoBaThb nmpaBuiiam 0€30MacHoOM
paboThI B TabopaTopun

MPU UCTIOIb30BAHUHN XUMUYECKON
MOCY/bI M1 000PYI0BaHUsI, a TAKXKe
npaBuiiaM oOpalieHus ¢ BElIeCTBAMU B
COOTBETCTBHUH C HHCTPYKLHUSIMHU
BBITIOJIHEHUS J1a00PaTOPHBIX OMBITOB U
MPaKTHYECKUX pabOT MO MOTYyYEHUIO U
M3YYEHUIO OPTaHUYECKUX BEIIECTB.
[IpencTaBiiaTh pe3yabTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YpaBHEHUI COOTBETCTBYIONIUX PEAKIUH
U JIeJ1aTh BHIBOJBI HA UX OCHOBE.
[IpoBOAUTH BHIYMCIIEHUS

TS OTIpE/IeNIEHUS MOJIEKYIISIPHON
(bopMyJIbl OPraHUYECKOI'0 BELIECTBA,

110 YPAaBHEHUIO XUMHUYECKON PEAKIIUH.
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e PacuérHble 3a1a4n:

ONPEAECIECHUE MOJIEKYJIISIPHOU
(bopMyIIBl OPraHUYECKOr 0 BEIIECTBA
10 MAaCCOBBIM JIOJSIM aTOMOB
XUMUYECKHUX 3JIEMEHTOB;

pacu€Thl 10 YPABHEHUIO XUMUYECKOU
peakuuu

CaMOCTOSITENIBHO IJIaHUPOBATH U
OCYILECTBIIATH CBOIO [I03HABATEIBHYIO
NESATENbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IPYIIOBOI yueOHOM

e TENbHOCTH

Hrtoro no pazueny

13

Paznea 3. Kucaopojacoaep:xaiine opraHudeckne coeTMHeHH sl

3.1

Cnuptsl. DeHon

3

[IpenenbHbIE OTHOATOMHBIE CIIUPTHI:
METAaHOJI ¥ D TAHOJ, XUMHUUECKOE
cTpoeHue, GU3NIEeCKUE U XUMUIECKUE
CBOMCTBa (pEaKIMU ¢ AKTUBHBIMH
METaJIAMU, TaJIOT€HOBOAOPOIaMH,
ropeHue), npuMeHeHue. BomopogHast
CBs13b. DU3HOJIOrMUECKOE JICUCTBUE
METAHOJIa U STaHOJIa Ha OPTaHU3M
YeJI0BeKa.

MHOTroaTOMHBIE CHUPTHI: STUIECHIJIUKOIb
Y TIULEPUH, XUMUYECKOE CTPOEHHUE,
(hU3UYECKUEe M XUMHUISCKHE CBOMCTBA
(B3aMMO/ICHCTBHE CO MIETOUYHBIMH
METAJUIAMU, KAYECTBEHHAS PEAKIUA
HA MHOTOAQTOMHBIE CITUPTHI).
Ddu3nonorudeckoe JerucTBue

Ha OpraHu3M 4esnoBeka. [[pumenenne

CIIMOCPpUHA U O TUJICHIJTIMKOJIA.

PacKpbIBaTh CMBIC U3y4aE€MBbIX
MOHSTUH (BBIABIISATH UX XapaKTEPHBIC
MPU3HAKH), YCTAaHABINBATh UX
B3aMMOCBSI3b, HCII0JIb30BATh
COOTBETCTBYIOILIE MTOHATHUS

IIPY OIIMCAHUU COCTABA, CTPOCHUS U
MMPEBPALIEHAN OPraHUYECKUX
COCIMHEHU.

M criosib30BaTh XUMUYECKYO CUMBOJIUKY
JUTS1 COCTABIICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaIIéHHOMN) (hOpMYIT OPTaHUYECKUX
BELIECTB.

Y craHaBIMBaTh NPUHAMJIEKHOCTD
BELIECTB K OMNpEIEICHHOMY KJIacCy IO
COCTaBY U CTPOEHUIO, HA3bIBATh UXIIO
CUCTEMAaTUYE€CKOM HOMEHKIIATYPE;

IMPUBOAUTDb TPUBHUAJIbHBIC HA3BAHHA
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@®enon. CTpoeHUE MOJIEKYJIbI,
(U3HYeCKUEe U XUMUIECKHUE CBONCTBA
(denona. TokcuaHOCTH PeHOTA, €TO
(hU3MOJIOTHYECKOE JICUCTBUE

Ha OpraHu3M denoBeka. [I[puMenenue
dhenomna

OTJCNIbHBIX MPEACTaBUTENEH
KHCJIOPOJICOAEPHKALINX COCTMHEHU.
XapakTepHu30oBaTh COCTAB, CTPOCHUE,
npuMeHeHue, GU3NIecKue U
XMMHUYECKHE CBOMCTBA, BAXKHEHUIIIHNE
CIIOCOOBI TTOTYYEeHUS TUITHIHBIX

3.2

IANBJIETUIBI.
KapOoHOBBIE KUCIIOTHI.
CnoxxHble 2QUpbl

Anbaeruabl: GopMabIerul 1
aIeTaIbICTHI, XHMUYIECKOE CTPOCHHE,
(bu3nIecCKre 1 XUMUIECKIE CBONCTBA
(peakIu OKUCIICHUS U BOCCTAHOBIICHUS,
KaueCTBEHHBIE PEAKIMN), OTyYCHUE U
MpUMEHEHUE.

OHOOCHOBHBIE MPEEIbHBIE
KapOOHOBBIE KUCJIOTHI: YKCYCHAas
KHUCJIOTa, XUMHUYECKOE CTPOCHHE,
(bu3nIecCKre 1 XUMUIECKIE CBONCTBA
(oO1rue CBOMCTBA KUCIIOT, PEaKIIUs
HTepuPUKaINN), TOTyYCHUE U
npuMeHeHue. CTeapuHoBast U OJICMHOBAs
KHUCJIOTHI KaK TIPEICTABUTEITN BBICIIIHX
KapOOHOBBIX KHCIOT. Mbljia KaK COJH
BBICIITNX KapOOHOBBIX KUCJIOT, UX
MOIOIIIEE ICHCTBHE.

CrnoxHbIe 9QUPHI KaK MPONU3BOIHBIC
KapOOHOBBIX KHCIOT. [ maponm3

CIOXKHBIX 3QupoB. KHUpbI Kak

MPEICTABUTEIIEN PA3JIMYHBIX KJIACCOB
KUCIIOPOACOECPKAIUX COCTUHEHUM
(MeTaHoJIa, 3TaHOJA, TJIMIIEpPUHA,
denomna, popmanbreruaa,
AleTaJbICTUAA, YKCYCHOU KUCIIOTHI,
[JIFOKO3bI, CaAXapO3bl, KpaxMaia,
11€JUTFOJI03b1); BBISIBJISITh TEHETHYECKYIO
CBSI3b MEXJy HUMH U TIOATBEPKIATh €€
HaJIMYKU€ YPaBHECHUSIMHU
COOTBETCTBYIOIINX XUMUYECKUX
PEaKIUi C UCTIOIb30BAHUEM
CTPYKTYPHBIX (hOPMYIL.

OnuceIiBaTh COCTaB, XMUMHUYECKOE
CTPOCHUE U MPUMEHEHHE >KUPOB,
XapaKTEPU30BaTh UX 3HAUYCHUE

IJIS1 AKU3HEAEATETbHOCTH OPraHU3MOB.
(Oco3HaBaTh OMACHOCTH BO3ICHCTBHUS
Ha KUBBIE OPTaHU3MBbI OMPEAEIEHHBIX
OPraHUYECKUX BEIECTB, MOSACHSThH

Ha IIpuMepax CITOCOOBI YMCHBIICHUA
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MPOU3BO/IHBIE TJIUIIEPUHA U BBICIIIUX
KapOOHOBBIX KHCIIOT. [ uApOIN3 sKUpoB

M IIPCAOTBpAICHUA UX BPSCAHOI'O
BO3JICHCTBUS Ha OpraHu3M 4YCJIOBCKA.

3.3

YTr1eBoIbl

YTI1eBObI: COCTaB, Kilaccupukanms
YTJIEBOJIOB (MOHO-, IU- U
nonucaxapubl). ['roko3a —
ITPOCTENIIIMN MOHOCAXapHI:
0COOEHHOCTH CTPOCHUS MOJIEKYJIbI,
(u3HUecKue U XUMUYECKHUE CBOMCTBA
[JIFOKO3bI (B3aUMOICHCTBYE

c ruapokcuaom meau(ll), okucnenue
aMMHAYHBIM PACTBOPOM OKCH]IA
cepedpa(l), BoccranoBieHUE, OpoKEeHUE
[JIFOKO3bI), HAXOKJIEHUE B IIPUPOJIE,
NPUMEHEHHUE TITI0KO03bl, OMOJIOruYecKast
POJIb B )KU3HEIESITEIbHOCTU OpraHu3Ma
yenoseka. PorocuHre3. OpykTo3a Kak
M30MEp IITHOKO3BI.

Caxapo3a — npeACcTaBUTEIb
nucaxapuioB, TUAPOIU3 Caxapo3bl,
Hax0XKJICHUE B MIPUPOJIE U IPUMEHEHUE.
Kpaxman u Leuirono3a Kak NpupoIHbIe
MOJIMMEPBI: CTPOEHUE Kpaxmaia u
LEJTI0JI03b], (PU3HUECKUE U XUMUYECKUE
CBOMCTBA Kpaxmasa (TUIpOoJIin3,
KAueCTBEHHAsI PEAKIIMSI C HOJ0M).
JKCNepuMeHTAIbHbIE METO/bI

W3y4YeHHsI BELECTB U UX NpeBPallleHUii:

lcrios1b30BaTh €CTECTBEHHO-HAYYHBIE
METO/1bl TIO3HAHUS — IPOBEJICHNUE,
HaOJI0ICHIE U OMMCAHNE XUMUYECKOTO
HKCIIEPUMEHTA (J1Ja00paTOPHBIE OMBITHI U
MPaKTUYECKHUE PadOTHI).

CrnenoBaTh IpaBuiiaM O0e3011acHON
paboThI B TabopaTopun

[P UCIIOIb30BAHUH XUMUYECKON
MOCY/Ibl 1 00OPY/I0BaHUsI, a TAK¥Ke
npaBujiaM oOpalleHus C BEIeCTBaMU B
COOTBETCTBHUH C HHCTPYKLUSIMHU
BBITIOJIHEHUSI J1a0OPaTOPHBIX OMBITOB U
NPaKTHYECKUX paboT MO MOITYyYEHUIOU
M3YYEHUIO0 OPTraHUYECKUX BEIIECTB.
[IpencraBiATh pe3yabTaThl
HKCIIEpUMEHTA B (popme 3anucu
YPABHEHHUM COOTBETCTBYIOLINUX PEAKIIAN
W J1€J1aTh BBIBOJBI HA UX OCHOBE.
[IpoBOIUTE BBIYHMCIECHUS

TUISL OIPEENICHUS. MOJIEKYJISIPHON
(hopMyJIbl OpraHUYECKOTO BEIIECTBA,
110 YPaBHEHUIO XUMUYECKON PEaKIINHU.
CamMOCTOATENBHO INITAHUPOBATH U
OCYILIECTBIISITH CBOIO IT03HABATEIIBHYIO

JCATCIIbHOCTDL, IPUHUMATL dKTUBHOC
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e JlaGopaTOpHBIE OIBITHI:

— TOpEHHE CIIUPTOB,;
B3aUMO/ICHCTBUE TJIUIIEPUHAC
ruapokcuaom meau(Il);
KauyeCTBECHHBIE PEAKIINH aTbJICTUI0B
(OKHCIIEHHEe aMMHUAYHBIM PACTBOPOM
OKCcHJIa cepedpa U THIPOKCUIOM
menu(Il));

— B3aMMOJICHCTBUE Kpaxmalia ¢ HOJIOM.
e [IpakTuueckue paboThI:

Ne 2. ColicTBa pacTBOpa YKCYCHOM
KHUCJIOTHI.

e PacuérHnle 3a/1a4u:

ONPEAECIECHUE MOJIEKYJIIIPHOU
(bopMyIIbI OPraHMYECKOrO BEIeCTBA
110 MaCCOBBIM JIOJISIM aTOMOB
XUMHYECKUX 3JIEMEHTOB U 10 Macce
(06beMy) MPOTYKTOB CTOPAHHS;
pacy€Thl MO YpaBHEHUIO XUMHUYECKOM
peakuuu

ydacTue B TPYNIOBON y4eOHOM
NEATENbHOCTH

XUMUYECKUE CBOMCTBA (peakiuu

Wtoro o pazgeny 13

Pa3nes 4. A3oTcoaepxaiiyne opraHndeckue coeIMHeHUs

4.1 |AMHHBIL. 3 AMUHBI: METUJIAMHH — NIPOCTEUIINN PackppIBaTh CMBICIT N3y4aE€MBIX
|AMUHOKHCJIOTBI. [IPEACTABUTENIb AMUHOB: COCTaB, MOHATUH (BBIABIIATh UX XapaKTEPHBIE
benku XUMHUYECKOE CTPOEHUE, (pU3nuecKkue u NPU3HAKH), YCTAHABIINBATh UX

B3aMMOCBA3b, NCIIOJIb30BAaTh
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C KMCJIOTaMU Y TOPEHUS ), HAXOXKJICHUE
B MMPpUPOJie. AMUHOKHCIIOTHI Kak
aM(doTepHbIe OpraHUYECKUE COCTUHECHMUS.
Du3nUecKnue 1 XMMHUUECKHE CBOMCTBA
AMUHOKUCJIOT (Ha IpUMeEpe TJIMIHA).
bronorndeckoe 3Ha4eHNE aMHUHOKHUCIIOT.
CHHTE3 IIENTHIOB.
benku kak NpupoIHbIE MTOJTUMEPHI.
IlepBuyHasi, BTOpUYHAs U TPETUUHAS
CTpYKTypa O0€nKOB. XUMHYECKHE
CBOMCTBA OCIIKOB: THUAPOJIU3,
NeHaTypalus, KaueCTBEHHBIE PEaKIUn
Ha OCNKH.
JKcnepuMeHTAIbHbIE METOAbI
U3y4YeHNsl BeleCTB U UX MpeBpaLlleHU
e JleMOHCTpauuu:
— JeHarypauus OeJIKOB PU HarpeBaHUH;
— IIBETHBIE PEAKIIUU OETIKOB

COOTBETCTBYIOIINE MTOHITUS
[IPU ONKMCAHUU COCTaBa, CTPOEHUS U
MPEBPAIIEHAN OPraHNYECKUX
COCTMHEHU.

M cnonp30BaTh XUMUYECKYIO CUMBOJIUKY
JJIS1 COCTaBJICHUS MOJIEKYJIAPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpAaILEHHOMN) (POPMYIT OPraHUYECKUX
BEILIECTB.

OnpenensaTe NPUHAIIEKHOCTh BEUIECTB
K OMNPEAECIEHHOMY KJIAcCy MO COCTaBy H
CTPOCHUIO, Ha3bIBATh UX

MO0 CUCTEMAaTUYECKOW HOMEHKIIATYPE;
MPUBOAUTH TPUBUAIbHBIE HA3BAHUS
OTJCJIbHBIX MPEACTABUTEIEH.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMeHeHue, (PU3NUECKUE U
XMMHYECKHE CBOMCTBA, BAXKHEUIIINE
CIIOCOOBI MOTYYEHUSI TUITUYHBIX
MpeACTAaBUTEINICH a30TCOIepHKALITUX
CoeMHEeHU (METUIIaMUHA, TJIUIMHA,
OCITKOB).

OnuceBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OCJIKOB; MOSCHSITh
Ha MpUMepax 3HaueHUe OETKOB

IJI1 OpPraHu3Ma YEI0BEKa.
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Hcriosib30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — HAOJII0AATh U
OIMCHIBATh IEMOHCTPALIMOHHBIH
HKCIIEPUMEHT.

CamMOCTOATENBHO IUTAHUPOBATH U
OCYILIECTBIISITH CBOKO ITO3HABATEIBHYIO
NEeSITENIbHOCTD; IPUHUMATh aKTUBHOE
y4acTHe B IPYIIIOBOI yueOHOI
NEeSITENIbHOCTH

Hroro o pazaeny

3

Pa3je. 5. BbicokoMosieKyJIsIpHbIe COeIMHE

HHUA

5.1

I [;tacTMaccrl.
Kayuykn. Bomokna

2

OCHOBHBIE MMOHATUSA XUMUHU
BBICOKOMOJIEKYJISIPHBIX COCTMHEHU:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTENEHb MOJMMEPU3ALIUU, CPETHSS

CHUHTE3a BEICOKOMOJIEKYJISIPHBIX
COEAMHEHUM — MOJUMEPU3ALUS U
MOJTUKOH/ICHCALTHSL.

[1nacTmacchl (MOTUATHUIIEH,
MOJIMIPOIIIICH, TOJTUBUHWIXIIOPH]I,
MoJUCTUPOI). HaTypanbHbIN 1
CUHTETUYECKHUE KayuyyKH
(OyTaareHOBBIN, XJIOPOIPEHOBLIN U
M30MPEHOBBIN). BonokHa: HaTypalibHbIE
(XJIOTIOK, MIEPCTh, MIENK),

MCKYCCTBEHHBIE (all€TaTHOE BOJIOKHO,

MOJICKYJIIPHAA Macca. OcHOBHBIC MCTOJbI

BiiageTs n3y4aeMbIMU XUMUYECKUMU
MOHATUSIMU: PACKPBIBATH CMBICI
M3y4aeMbIX TTOHSATHI U IPUMEHATH 3TH
MMOHATHS NPU ONIMCAHUU COCTaBa U
CTPOEHHUS BEHICOKOMOJIEKYJISIPHBIX
OpraHU4YECKUX BEUIECTB,

17151 OOBSICHEHUS OT/ICIIBHBIX (DaKTOB U
SIBJICHUH.

M cnosib30BaTh XUMHYECKYEO CUMBOJIMKY
TJISL COCTaBJICHUS CTPYKTYPHBIX (OpMYyIT
BEIIECCTB U YPABHEHUMN PEAKIINHU
MOJIMMEPU3ALINU U TTOJTUKOHICHCAIUY.
OnuceiBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HanOoJiee pacpoCTPaHEHHBIX BHIOB

MmIacTMaccC, BOJIOKOH, IIPUMCHCHUC
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BHCKO3a), CHHTETHYECKHE (KapoH 1
TaBCcaH).
OKCnepuMeHTAIbHbIE METOIbI
W3y4eHMs BellleCTB M UX MPeBpallleHHii:
e JleMOHCTpaLIUHU:
O3HaKOMJIEHHUE C o0pa3laMu
MIPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IIacTMAacc, Kay4yKoB

B Pa3JIMYHBIX OTPACHAX.

M cnosib30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI TIO3HAHUS — HAOJIIOIATh U
OMUCHIBATH JEMOHCTPALMOHHBIN
DKCIIEPUMEHT

Wtoro no pazaeny

OBLIEE KOJIMYECTBO
YACOB I10 ITPOIT'PAMME

34

24




TEMATHUYECKOE INTAHUPOBAHUE
11 KJIACC

depepanbHasa paboyas nporpamma | Xummsa. 10-11 knaccbl (6a308bii

Koian4gecTBo yacoB

HanmenoBanue pa3iesioB U TeM
Ne n/m Kontpouabubie | IlpakTuueckue | JJIEKTPOHHBIE (IH(pPOBHIE)
IporpamMmal Bcero
padoThI padoThI o0pa3oBaTe/ibHbIE PeCYPChI
Pasnea 1. TeopeTrnueckue 0CHOBbI OPraHNYeCcKOH XUMHH
[IpenmeT opraHUYECKON XUMUH.
1.1 Teopust CTpOeHUST OPTaHUYECKUX 3
coemuHenuit A. M. Bytneposa bubanorexa LHOK
https://m.edso0.ru/7f41837c
Hroro no pasaeny 3 http://him.1september.ru
Paspnen 2. YrieBonopoasl http://school-
T e
aJIKaHbI : : o '
Hempe e tbHbie YrieBoopos: http://chemworld.narod.ru
2.2 6 1 http://maratakm.narod.ru
AJIKCHBI, AJIKAUCHBI, aJTKUHBI
2.3 ApoMaTuiecKkue yrieBoJ10pobl 2
24 [IpupoaHble HCTOYHUKH 3 1
YTIIEBOIOPOIOB U UX MepepadoTKa
Hroro no pazneny 13
Paznen 3. Kuciaopoacoaepxamue opranndecke coeIuHeHUs
3.1 Craptel. Deno 3
3.9 Anpneruasl. KapO0oHOBBIE KHCIIOTHI. 7 1
Crnoxubie 3(upsl
3.3 VrineBomsl 3 1

25
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depepanbHasa paboyas nporpamma | Xummsa. 10-11 knaccbl (6a308bii

Hroro no pazueny 13 brbmiorexa LIOK
https://m.edsoo.ru/7f41837c
Paszjen 4. A3orcoaep:kaiime opraHndeckue coeTnHeHUsI http://nim.1september.ru
4.1 AMUHBL. AMUHOKUCIIOTHL. benku 3 http://school-
collection.edu.ru/collection/chemistr
Htoro mo pasmeny 3 y
Paznen 5. BoicokoMoJieKyJIsIpHbIE COeTHHEHUS http://www.chemistry.ssu.samara.ru
51 [Mnactmaccer. Kayayku. Bonokna 2 http://chemworld.narod.ru

http://maratakm.narod.ru

Hroro no pazneny 2

OBIIEE KOJIMYECTBO YACOB I1O0

[NPOI'PAMME 34 2 2



https://m.edsoo.ru/7f41837c
http://him.1september.ru/
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IHOYPOYHOE IVIAHUPOBAHUME

depepanbHasa paboyas nporpamma | Xummsa. 10-11 knaccbl (6a308bii

11 KJIACC
KosmnuectBo yacos
Ne Hara
Tema ypoka Konrtpoabubie | IlpakTHyeckue JJIeKTPOHHbBIE HH(ppoBLIE
n/n Bceero H3Y4eHH S
padoThI padoTbI o0pa3oBaTe/bHbIE Pecypchl
IIpenmeT opraHn4eckoi XuMuH, eé
1 BO3HUKHOBEHUE, PA3BUTHE U 1
3HaYCHUE
Teopus cTpoeHHsI OpraHUYECKUX
2 coenunenuit A. M. bByrneposa, eé 1
OCHOBHBIE ITOJIOKEHHUS
IIpencraBienne o KacCHUKAIIN bubnuoreka [IOK
OPraHMYeCKHX BEIECTB. https://m.edsoo.ru/7f41837c
3 HoMeHKTaTypa (cucTeMaTHuecKas) 1 http://him.1september.ru
U TpUBUAJbHBIC HA3BAHUS http://school- SFhOOI' _
OpTaHHYCCKAX BEILECTR coI!ectlon.edu.ru/collectlon/ch
emistr
AJIKaHBI: COCTaB U CTPOCHHUE, SImisty .
4 y 1 http://www.chemistry.ssu.sama
TOMOJIOTHYECKUH PsijT
M - ra.ru
5 CTAM H 9Taf — MPOCTEHIIHE 1 http://chemworld.narod.ru
MPCACTABHTCIH aTKaHOB http://maratakm.narod.ru
6 AJIKEHBI: COCTaB U CTPOEHHUE, 1
CBONCTBA
OTUJIEH U IPOIUIIEH —
7 IIPOCTEHMINNE NPEICTaBUTENN 1
aJIKEHOB
3 [TpaxkTueckas padora Ne 1. 1 1
«[lonydeHnue aTUIIEHA U U3yUEHHE
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€r0 CBOMCTB»

Anxanuensl. byranuen-1,3 u
MeTtunOytagueH-1,3. [Momyuenue
CHUHTETUYECKOT0 KayuyyKa U Pe3HHbI

10

AJIKMHEL: cOCTaB B OCOOCHHOCTH
CTPOEHUS, TOMOJIOTUYECKUN PSI.
AneTniieH — npocTermumi
MpEICTaBUTENb AJTKMHOB

11

Beruncnenus no ypaBHEHHUIO
XUMHYECKOU PEaKINH

12

ApeHbI: 6EH30J1 U TOTYOII.
ToKCHYHOCTH apeHOB

13

I'eneTnyeckas cBA3b
YTJIEBOJOPOOB, MPUHAJICKAIINUX K
pa3IMYHBIM KJ1accam

14

[IprpoHbIE NCTOYHUKH
YTIJIEBOJIOPOAOB: IPUPOAHBIN Ta3 U
MIOITyTHBIE HETSHBIE ra3bl, HEPTH U
IIPOAYKTHI €€ nepepaboTKu

15

IIpupoHbIE HCTOUHUKH
yIJI€BOAOPOAOB: IPUPOIHBIN ra3 U
MOMYyTHBIE HEPTSAHBIE ra3bl, HEPTH U
IPOAYKTHI €€ nepepaboTKu

16

KonrponbHas pabota no pasaeny
«YTI1€BOJOPOIBI

17

[IpenenbHbIE 0OTHOATOMHBIC
CIIUPTHI: METAHOJ M STAHOI.
Bonoponnas cBs3b

18

MHoroaToMHEIE CIIMPTHI:

1ibHaA paboyas nporpamma | Xumna. 10-11 knaccbl (6a3o08Bbii




STUJICHTJIMKOJIb U TJIULCPHUH

depnepanbHan paboyan npg

yrpamma | Xumma. 10—11 knaccobl (6a3oBbii

19

denoi: CTPOCHUC MOJICKYIJIBI,
(I)I/ISI/I‘ICCKI/IC 1 XUMHNYCCKUC
CBOﬁCTBa, IIPUMEHCHUC

20

Anpaeruasl: GopManbaeTuI u
areTanpaerua. AeToH

21

OnHOOCHOBHBIE NPEEIIBHBIE
KapOOHOBBIE KHCIIOTHI: MypaBbUHAs
U yKCYyCHas

22

ITpakTueckas padora Ne 2.
«CBoiicTBa pacTBOpa yKCYCHOM
KHCIIOTBD»

23

CreapuHoBas 1 OJICUHOBAs
KHCJIOTBI, KaK MPEACTAaBUTCIIN
BBICIHIUX Kap60HOBBIX KHCIIOT

24

MEI1a KaK COJIU BBICIITHX
KapOOHOBBIX KHUCIIOT, UX MOFOIIIEE
neicTBre

25

CrnoxHble 3(UpbI KaK TPOU3BOIHbIE
KapOOHOBBIX KHCIOT. ['uapomnu3
CJIO>KHBIX 3(hHpoB

26

JKupsl: ruponns, NpuMeHEHHE,
Ouosoruyeckas poib )KUpOB

27

YrieBodsl: COCTaB,
knaccudukanys. Baxnaeimme
MIPEACTaBUTENH: TIIIOKO3a,
bpykTo3a, caxaposa

28

Kpaxman u nemntonos3a kak
MPUPOJHBIE MTOTUMEPHI

29



KonTponbHas pabora no paszaeny
29 «Kucnoponaconepxaiiue
OpPraHUYECKHE COCIMHCHUS

1

depeps

11bHaA paboyas nporpamma | Xu

30 AMUWHBL: METWIAMUAH U aHWJINH

AMMHOKHUCIIOTHI Kak aM(pOTEepHBIE
OpraHUYEeCKHe COEUHEHUS, UX
OHOJIOrNYECKOE 3HAUCHHE.
Ilenntnael

31

32 benku xkak npupoiHbIe

BBICOKOMOJICKYJIIAPHBIC COCAUHCHHUA

33 OCHOBHBIE TTIOHSITUSA XUMHUHU

BBICOKOMOJICKYJISIPHBIX COG,Z[I/IHGHI/Iﬁ

OCHOBHBIC METO/bI CHHTE3a
34 BBICOKOMOJIEKYJISIPHBIX
coequneHui. ITnactmaccsl,

Kay4yKH, BOJIOKHA

vmsa. 10—11 knaccbl (6a3oBbli

OBIIEE KOJIMYECTBO YACOB I10
[NPOI'PAMME

34

30



depepanbHan paboyas nporpamma

YYEBHO-METOANYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI /UIAA YYEHUKA

1. 'a6puensu O.C. Xumust.10 knacc. bazoeiit ypoBens : ®I'OC, Y4yeb.nns obmeodpa3opar.
y4ae0. 3aBefieHuil. — 2-¢ u3., ctepeotni. — M: «/Ipoda Beprukansy, 2017.

2. I'abpuensn O.C. Xumus.11 knace. ba3oselit ypoens : @I'OC, Yuel. mis
obmeo0Opa3oBar. yueb. 3aBeJileHH. — 2-€ u31., crepeoTuil. — M: «/Ipoda Beptuxanbsy, 2017.

METOINYECKHUE MATEPHUAJIBI VIS YUUTEJIA

1.Crannaptsl BToporo nokosieHus [IpumepHnslie nporpammsl no npeameram  Xumus 10. :
«Beptuxans [Ipodar, 2014.

2. I'abpuensu O.C. [Iporpamma kypca xumuu s 10 —11 kmaccoB 001eo0pa3zoBaTeIbHBIX
yupexaeHuit — 4-e usf., crepeoturt. — M.: «/Ipoda»,2017.

3. I'abpuensn O.C.,bepeskun [1.H., Ymakos A.A., Maiiopoa I".B. u n1p. KontponbsHbie u
npoBepouHble paboTel o xuMuu 10 kiace k yuebnuky ["abpuensna O.C. ba3oBblil ypoBeHb,
OI'OC —-M: «/Ipoda»,2015

4. TopxoBenkoM.1O. [Toypounsie pazpabotku no xumuu 8-11 knacc-M: «BAKO»,2016.

5. Tpoerybosa H.I1., KontponbHo-u3MepurensHble MaTepuaisl mo xumun 10 -11 kmacce (x
yuebnuky O.C.I'abpuensn), M. «Bako» 2011r.

HUP®POBBIE OBPA30OBATEJIBHBIE PECYPCbBI U PECYPChHI CETU

HUHTEPHET

[MopTan GpynmaMeHTanIbHOrO XUMHU4eckoro oopaszosanus ChemNet. Xumuueckas
uHpopManroHHas ceTb: Hayka, oOpazoBaHue, TEXHOIOTUU

http://him.1september.ru Exunas xomnexuus LIOP: TIpeaqmerHast koswiekuus « XuMusi»
http://school-collection.edu.ru/collection/chemistry EctectBeHHO-Hay4HBIE
9KCIIEPUMEHTHI: XUMHUSL.

Komnexmust Poccuiickoro o6meo6pazoBaTeIbHOrO nopraia
http://www.chemistry.ssu.samara.ru OCHOBBI XMMHUH: 3JICKTPOHHBINH ydeOHUK

http://chemworld.narod.ru Caiit «BupTyaapHas XuMHUYeCKast IIKOJIa»
http://maratakm.narod.ru  Caiit «Mup XuMun»
http://chemistry.narod.ru  XuMuK.py: caiT o xumuu
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