MHHHUCTEPCTBO MPOCBEIEHUSA POCCUIICKOM ®EJEPAIIIN
JemapramenT CMOJIEHCKOH 00J1aCTH 10 00PA30BAaHMIO U HAYKE .
AJIMUHHMCTPALIMS MYHHUIMNAJIbHOTO 00pa3oBanns "'[lounnkoBckuii paiton"

CMoJ1eHCKOM 00/1aCTH.

MBOY Cropoaunnienckas CII

PACCMOTPEHO COI''TACOBAHO VYTBEPX/EHO
PykoBoaurens MC 3amecTutenb qupekTopa  JIMpEeKTOp MIKOJIbI
no YBP
Kocrenkona E. B. CxkoOnsikoB B. A.
ITpotokon Ne 1 ot «31» 08 Kocrenkosa E.B. 1IpuKa3z Ne 323a ot «01» 09
2023 . ot «31» 08 2023 . 2023 .
PABOYAS ITPOI'PAMMA

(ID 2932157)

yueOHoOro npeamera «Xumus. bazoBblil ypoBeHb)

Ju1st oOyyatromuxest 10 kiacca

Cromoauine 2023-2024



HOACHUTEJBHAA 3AIINCKA

[IporpaMma 0O XUMHUM Ha YPOBHE CpEeAHEro o01ero oOpa3oBaHUd
pa3pabotana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanumn», TpeOOBaHUN K pe3yibTaTaM OCBOEHUS
dbenepaabHOl 00pa3oBaTEIBPHOM MPOTPaMMBbI CpeaHEro o0OImero oOpa3oBaHUs
(®OIT  COO), mnpencrabieHHbIX B DeAepalibHOM  TOCYIApPCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konmenmuu mnpenoiaBanus
y4eOHOTO TpeaMeTa «XHUMHs» B 00pa3oBaTENbHBIX OpraHu3anusx Poccuiickoi
denepanny, peanu3ylOIUX OCHOBHBIE 00pa3oBaTElbHBIE MPOTPaMMBI, U
OCHOBHBIX TNOJNIOKeHMM «Crtparernn pa3BuTus BocnuTaHus B Poccuiickon
Oepneparuun Ha nepuoy 10 2025 rona» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OCHOBY IOAXOJOB K pa3pabOTKe MpOrpamMMmbl IO XUMHUHU, K OIPEAEICHUIO
oO1mielt crpateruy 00y4YeHus, BOCIUTAHUS M Pa3BUTHUSI 00yUYaIOIIMUXCS CPEICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTaBUIIU
koHuentyanbHble nojoxkenus GI'OC COO o B3auMOOOYCIOBIEHHOCTU LIEJIEH,
COJEpKaHUs, pe3ylbTaToB OOydeHHs U TpeOOBaHHM K YPOBHIO MOITOTOBKH
BBIITYCKHUKOB.

XUMHUECKOE oOpa3oBaHue, 0JIy4aeMoe BBIITYCKHUKaMU
00111e00pa30BaTEeIbHON  OpraHu3alluM, SBISETCS HEOThEMJIEMOM YacThlO HUX
oOpazoBaHHOCTH. OHO CHOYKUT 3aBepUIAIOIIMM 3TallOM peaju3alud  Ha
COOTBETCTBYIOLLIEM €My 0a30BOM YPOBHE KIIOUEBBIX IEHHOCTEH, HPUCYIIUX
LEJIOCTHOM CHCTEeME XUMHUYECKOro oO0Opa3oBaHUs. IJTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MIPHUPOBI, (POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KYJIbTYpPhl
YyelioBeKa, a TakKKe OJKOJOTMYECKHU OOOCHOBAHHOIO OTHOLIEHUSI K CBOEMY
3I0pOBbI0 M TpUPOAHOW cpene. Peanusyercss xumuyeckoe o0Opa3oBaHUE
oOyyJaromuxcs Ha YPOBHE CPEIHEro OO0IIero oOpa3oBaHHs CpPEJCTBAMHU YUSCOHOTO
npeaMera «XHUMHS», COIEpPKAHME M TOCTPOCHHE KOTOPOro OIPENEIEHbl B
nporpaMme MO0 XMMHUHM C YYETOM CHEUM(PUKM HAYKHM XHMHH, €€ 3HAuYeHUs B
NO3HAHUU MPUPOJbl U B MATEPHAIBbHOW »W3HHM OOIIECTBA, a TAKXKE C Y4ETOM
Oo0mMX 1enell M MPHUHIMIIOB, XapaKTEPU3YIOUIUX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpeaHero ooIero oopa3oBanus B Poccuiickoii denepanum.

XUMHS KaK 3JE€MEHT CHCTEMbl €CTECTBEHHBIX HayK HUIPaeT OCOOYyIO POJb B
COBPEMEHHOW LMBUIIM3ALMK, B CO3JaHUU HOBOW 0a3bl MAaTepUaIbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJl B (JOPMHPOBAHHE PALMOHAIBHOIO HAYYHOT'O MBIIIJICHUS,
B CO3/IaHME€ LEJIOCTHOIO MPEJCTaBIEHUS 00 OKpY>KArOUIEM MHUpE KaK O €IUHCTBE
IPUPOJIbI U YeNIOBEKa, KOTopoe (HOpMHpYyeTCcs B XMMUU Ha OCHOBE MOHHUMAaHUS
BEILIECTBEHHOI'O0 COCTaBa OKPY’KAIOUIETO0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXIY

CTPOCHUECM BCIICCTB, UX CBOMCTBaMH M BO3MOYKHBIMHM 00J1aCTIMHU IMTPUMCHCHUS.
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TecHO B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMU HAayKaMH, XUMHS cTajia
HEOTHEMJIEMOM YacTbI0O MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOIO
TpyJla U SKM3HU KaxJI0ro uwieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
CO3MJATENbHAs,, KaK HayKa BBICOKMX TEXHOJOTMH HallpaBlieHA HA pPEUICHUE
IJIOOATBHBIX MPOOJIEM YCTOMYMBOIO pa3BUTUS YEJIIOBEYECTBA — CBHIPbEBOW,
HYHEPreTUYECKOM, MUIIEBOM, YKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B coorBercTBUM ¢ OOIIMMU LEISMU W MPHUHIMIIAMUA CPEAHETO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIN YPOBEHB
U3YYEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOILIEKYIbTYPHYIO MOATOTOBKY
oOydaromuxcs, HEOOXOOUMYK0 WM s BBIPA0OTKM  MHPOBO33PEHUYECKUX
OPUEHTUPOB, YCHEHNIHOIO BKJIIOYEHUS B KU3Hb COLUYMA, MPOAOJDKEHUS
00pa30BaHus B pa3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMHUEH.

CocraBnstomiuMu  nipeamMeTa  «XUMHS»  SIBISIIOTCA  0a30Bble  KypCchl —
«Oprannueckas xumus» U «OOwas U HeEOpraHuyeckas XHUMHs», OCHOBHBIM
KOMIIOHEHTOM COJEpKaHHsI KOTOPBIX ABIISIOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUM MO HEOPTraHWYECKOW XMMUU (C BKIIOUCHHUEM 3HAHUW U3 OOIIeH XUMUM) U
opraHnyecko xumuu. POpMUPOBAHUE NAHHOM CHUCTEMbl 3HAHUW NPU U3yYCHUU
npeaMera oOecreyuBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCEro0 MHOro00pasus
BEILECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

CrpykTypa coaepxaHus KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckass XUMus» c(opMupoBaHa B IporpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTO TIOJX0Ja K U3Yy4YeHHI0 Yy4eOHOro wMarepuaia ©u OOyCIIOBIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAaHUHW HAa  ONpeNeIEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XHMHH BEIIECTBA
pacCMaTpUBAIOTCS HAa YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKUX
COCIMHEHHW, a TakKe Ha YpPOBHE CTEPEOXMMHUYECKUX M  3BJIEKTPOHHBIX
NpeACTaBleHU O cTpoeHuu BemiecTB. CBeleHUs 00 H3y4aeMblx B Kypce
BEILECTBAX JAIOTCSA B PA3BUTUH — OT YIJIIEBOJOPOJOB J0 CIOKHBIX OMOJIOTHYECKU
aKTMBHBIX COCAUMHEHHHW. B Kypce OpraHM4eckOod XUMHUHU IOJy4arOT pPAa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs IEepBOHAYAIbHbBIE
IPEJCTaBICHU O XUMUYECKOM CBSI3M, KIaCCU(PUKAIIMOHHBIX MPU3HAKAX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHUUECKOMN pEaKIIHH.

[lonq HOBBIM yrjioM 3peHHss B TmpeaMere «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuUBaeTCsd U3YUYEHHBIH Ha YpPOBHE OCHOBHOTO 0O0ImIero oOpa3oBaHUs
TEOPETHUUECKH MaTepuan H (DAKTOJIOTHUYECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYecKOl peakiuu. Tak, B yacTHOCTH, B Kypce «OOmas 1 HeopraHudeckas
XUMUSD» OOYYarOIIMMCSl TPEAOCTaBIACTCS BO3MOKHOCTh OCO3HATh 3HAYEHUE
NEPUOJIMYECKOTO 3aKOHA C OOLIETEOPETUUYECKUX UM METOAOJOTUYECKHUX IMO3ULIHM,



riIy0oke TIOHSATh MCTOPUYECKOE W3MEHEeHHe (QYHKIMM STOro 3akoHa — OT
00o001Iaromel 10 0OBICHSIONMIEH B TPOTHO3UPYIOIICH.

Enunas cucrema 3HaHUN O BaKHEMINIMX BENIECTBAaX, UX COCTaBE, CTPOCHHH,
CBOMCTBaxX W MPUMEHEHUU, a TAKKE O XUMHYECKUX PEaKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTAX MpOTeKaHus jaonoyiHsercss B Kypcax 10 m 11 kmaccos
AJIIEMEHTaMHU  COJIEPKaHMsI, HMEIOIIMMHU KYJIbTYPOJOTUYECKUA W TPHUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMHU HayKaMH, PacKpbIBalOT €€ poJjib B TMO3HABATENHbHONW U MPAKTHYECKOU
JEATeIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHUIO YBAXKEHUSI K TIPOIIECCY
TBOpPYECTBA B O0JIACTU TEOPUM W MPAKTUYECKUX MPUIIOKEHUN XUMHUH, TOMOTaroT
BBIITYCKHUKY OpPHUEHTHPOBATHCA B OOIIECTBEHHO W JMYHOCTHO 3HAYMMBIX
npoOriemMax, CBSI3aHHBIX C XUMHUEW, KPUTUYECKH OCMBICIHMBATh WHGOpMAIUIO U
OpUMEHATh €€ i1 TONOJHEHUs 3HAHWM, penieHus HWHTEIUNIEKTYalbHbIX |
AKCTIEPUMEHTANIbHBIX MCCIIEA0BATEIbCKUX 3a7a4. B 11e10M cojepkanue yueOHOro
npeaMera «XUMHUS» ~ JAHHOTO  YPOBHS  HM3YyYEHUSI OPUEHTUPOBAHO  Ha
dbopmupoBaHre y OOy4YalOMIMXCSI MHPOBO33PEHUYECKOW OCHOBBI IS TTOHHMMAaHUS
bunocodckux maeH, Takux Kak: MaTepUalbHOE €IUHCTBO HEOPTaHUYECKOro U
OpraHUYeCcKOro MHUpa, OOYCJIOBJIEHHOCTh CBOWCTB BEIIECTB HUX COCTAaBOM U
CTPOCHHMEM, II03HABAEMOCTh MPUPOIHBIX SIBICHUNA IMyTEM DKCIIEpUMEHTa U
pelieHrus TPOTUBOPEYM MEXAy HOBbBIMU (DakTaMHM U TEOPETHUUECKUMHU
MPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUN DKOJIOTHYECKUX MPo0iem, a
TakKe Mpo0JeM cOepexeHUsI IHEPreTUIECKUX PECYPCOB, ChIPbS, CO3JJaHUsI HOBBIX
TEXHOJIOTUNA U MaTEpPHUAJIOB.

B rmmane pemeHus 3agad  BOCIUTAHMS, Pa3BUTUS U COLMAIM3ALUU
oOyyYaromuxcss MPUHATHIE NPOrpaMMON MO XUMHUU MOJAXOAbl K OINPEIEeTCHUI0
COllepKaHUsI M TOCTPOCHHUSA TIpeJAMeTa MPeAyCMaTpUBalOT (QopMUpOBaHUE
YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUN, UMEIOIMUX 0a30BOe 3HAYEHUE A
pPa3IUUHBIX BHUJOB JEATEJILHOCTH: pelIeHUs] MpodJieM, TMOUCKa, aHalu3a W
00paboTku MHpOpPMALIH, HEOOXOIUMBIX I PUOOPETEHNUS OIbITa TPAKTUYECKON
U HCCIIEN0BATENbCKOW AESTEIbHOCTH, 3aHUMAIOIIEH Ba)KHOE€ MECTO B IO3HAHUU
XUMUH.

B mnpaktuke mnpenojgaBaHus XMMHH KaK Ha YpPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOLIEro 00pa3oBaHus, MPU ONpPEIeTICHUU
COJIEpKATENIbHOW XapaKTepUCTUKU I1IeJIeM M3y4YeHHUs MpeaMeTa HampaBICHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAUIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMHUYECKON HAayKH Kak 0OJIACTH COBPEMEHHOI'O €CTECTBO3HAHMUSI, MPAKTUYECKOU
NESATENHLHOCTH YeJIOBeKa M KaK OJIHOrO M3 KOMIIOHEHTOB MUPOBOM KyJIbTyphl. C
METOJUYECKOW TOYKHM 3PEHUS TaKOW MOAXOJ K OMPEACIICHUIO LeJied HU3ydeHUs
MpeaMeTa SBIJISIETCS BIOJIHE ONPaB/IaHHBIM.
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CornmacHO JaHHOW TOYKE 3PEHHS TJIABHBIMH IICJIIMH U3Y4YCHHS TpeaMeTa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) SABISIOTCSA:

o (opmupoBaHMEe CHUCTEMBI XUMHUYECKHX 3HAHWUH KAk  BaKHEHUIIEH
COCTaBJISIFOIIEN €CTECTBEHHO-HAYYHOW KapTHUHBI MUpPA, B OCHOBE KOTOPOH
JeXaT KIIOYeBble MOHATHS, (PyH/IaMEHTANIbHbIE 3aKOHbI U TEOPUU XUMUH,
OCBOCHHEC SI3bIKa HAyKH, YCBOCHHE M TMOHUMAHHUE CYIIHOCTH JOCTYITHBIX
00001IEHIIT MHUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHUS,

o (opmupoBaHUe U pa3BUTHE MPEICTABICHUN O HAYYHBIX METOJIaX MMO3HAHMUS
BEIIECTB M XUMHUYECKUX peaKIHii, HEOOXOMUMBIX JUIsi MPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XHMHYECKUX SBIICHHM,
UMEIOIIUX MECTO B MPUPOJIC, B TPAKTUICCKON M TTOBCETHEBHOM KU3HM;

e Pa3BUTHE YMEHUU U CITOCOOOB JACATEIHHOCTH, CBI3aHHBIX C HAOIOJICHUEM H
OOBSCHEHHEM XHMMHYECKOTO JKCIIEPUMEHTAa, COOJIOJICHUEM TMPaBHII
0e30macHOro 0OpalleHus ¢ BeIECTBAMH.

Hapsiay ¢ atum, conmepikaTellbHasi XapaKTepUCTUKA IIeJiel U 3a/1ad U3yICHUS
MpeMeTa B IPOrpaMMe 10 XUMHH yTOYHEHA W CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMHM IPHOPUTETAMH B CHCTEME CpeaHero oomiero odpazoBanus. CeroaHs B
NpernojlaBaHu  XUMHM B OOJIbIIed  CTENEeHM OTHAETCS  MPEeANOoYTEeHUE
MPAKTUYECKONH KOMIIOHEHTE COJAepKaHusg OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJTOTOBKY BBIMMYCKHUKA 00I1€00pa30oBaTEIbHOW OpraHu3aluy, BIaJACIOIIEr0 He
Ha0OpoM 3HaHUM, a (PYHKIHMOHAIBLHOW TIPaMOTHOCTBIO, TO €CTh CIOCOOaMu U
YMEHUSMH aKTUBHOTO TOJIYYCHHS 3HAHUW M MPUMEHEHUS WX B PEATbHOU KU3HU
JUTS pEIIeHUST TPAKTUYECKUX 3a]1a4.

B cBs3u Cc 3TUM TpU U3Y4YEHUM TpeaMeTra «XHUMHS» JIOMUHHUPYIOIIee
3Ha4YeHHE MPUOOPETAIOT TaKKE IENH U 33]a91, KaK:

amanTanysi 00yJaromuXxcsl K YCIOBHIM TUHAMUYHO Pa3BHBAIOIIETOCS MHUPA,
dbopMHpOBaHUE  HMHTEIUICKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO0, COTPYIHUYECTBY, CAMOCTOSATEILHOMY NMPUHATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX >KM3HECHHBIX CUTYAIUSAX, CBI3aHHBIX C BEIIECTBAMHU M MX
MIPUMEHEHUEM;

dbopMmupoBaHHe y OOyYarOmUXCS  KIIOYEBBIX HABBIKOB  (KITIOUYEBBIX
KOMITCTCHIIN), WMEIOIINX YHHBEpPCAJTbHOEC 3HAYCHWE ISl Pa3IUYHBIX BHJIOB
JeSATENHbHOCTH: PENIeHHs MpoOJieM, MoucKa, aHajanu3a U 00paboTku MHGOpPMAIIHH,
HEOOXOAUMBIX JUIsl TPUOOPETEHUS! OMbITa ACSATENBHOCTH, KOTOpas 3aHUMAaeT
BOXHOE MECTO B IIO3HAHMM XHMHH, a TaKKe JUII OIEHKH C TO3WIUN
DKOJIOTHYECKON O€30MacHOCTH XapakTepa BIHMSHHUS BEMICCTB M XUMHUYECKHUX
MPOIIECCOB HA OPTaHU3M YE€JIOBEKa U MIPUPOIHYIO CPEy;



pa3BHUTHE MO3HABATENHHBIX HHTEPECOB, MHTEIIEKTYaIbHBIX M TBOPUYECKHX
CIIOCOOHOCTEM 00YUYarOIMXCs: CIIOCOOHOCTH CaMOCTOSITENIBHO MMPUOOPETAaTh HOBBIE
3HAHMS TI0 XMMHUHU B COOTBETCTBUHU C )KM3HEHHBIMHU IMOTPEOHOCTSMH, UCIIOIH30BATh
COBpEMEHHBIC MH(POPMAIIMOHHBIE TEXHOJOTHUU JIJIs TMOMCKA M aHajau3a y4eOHOU |
HAyYHO-TIOMYJISIPHOM MH(POPMAITUN XUMUIECKOTO COICPIKAHMS;

dbopMHpoBaHUE U Pa3BUTHE Y 00YYAIONIUXCS aCCOIIMATUBHOTO M JIOTHYECKOTO
MBIIIIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPHIE OCOOCHHO
HEOOXOJMMBbI, B YAaCTHOCTH, MPU IUTAHUPOBAHUM W TPOBEICHUU XUMHUYECKOTO
IKCIIEPUMCHTA;

BOCIIUTAHWE Yy OOydJarommxcss YOSKIEHHOCTH B TyMaHUCTHYCCKOMN
HAIMPaBJICHHOCTH XWMHH, €€ Ba)XHOW POJM B PEIICHUH TJIOOAIBHBIX MPOoOIeM
PalMOHAIBHOTO MPUPOIONOJIB30BAHUS, TTOTIOIHEHUS YHEPIETUUECKUX PECYpCOB U
COXpaHEHUs] MPUPOJHOIO PABHOBECHS, OCO3HAHHUS HEOOXOJIMMOCTH OepexHOro
OTHONICHUSI K TPHUPOJAEC W CBOEMY 3J0POBBIO, a TakKKe MPHOOPETEHHUS OIbITa
WCIIOJIb30BAHUS TIOJMYYCHHBIX 3HAHWA IS TPUHSITHS TPAMOTHBIX DEIICHUNA B
CUTYaIIMsIX, CBA3AHHBIX C XUMUYECKUMU SIBIICHUSMH.

B ydeObHOM maHe cpenHero oOmiero oOpa3oBaHUs MpeaMeT «XUMUS»
0a30BOT0 YPOBHS BXOJIUT B COCTaB MpeIMeTHON o0macTh «EcTecTBeHHO-HAyYHbBIS
MIPEIMETED).

OO11ee Yncao 4acoB, OTBEAEHHBIX JJISl M3YUEHUS! XUMUHU, Ha 0230BOM YPOBHE
cpeaHero ooImero oopa3zoBanus, cocraBisger 68 dacos: B 10 xmacce — 34 gaca (1
gac B HeJeno), B 11 kmacce — 34 yaca (1 gac B Hezeno).



COAEPKXAHME OBYUYEHUSA
10 KUIACC
OPTAHUYECKAS XUMUA

Teopernyeckue 0CHOBbI OPraHUYECKOH XMMUH

IIpenmeTr opraHM4YeCcKON XUMUHU: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAUYCHUE B
IIOJIyYEHUM HOBBIX BEIIECTB U MATEPUANIOB. Teopus CTPOCHUS OPraHUYECKUX
coenuuenuii A. M. Bytieposa, e€ ocHOBHBIE 1OJ0KeHUA. CTPYKTYpHBIE (POPMYIIbI
OpraHWYEeCKUX BelecTB. ['oMonorusa, wu3omepus. XUMHUYECKas CBSI3b B
OpPraHNYECKUX COCIMHEHUSAX — OJMHAPHBIE U KPATHBIC CBS3H.

[TpencraBienne o kiaccupuKaluyd OpraHndeckux BeniecTB. HomeHkmarypa
OPraHMYECKUX COCIMHEHUU (CHUCTEMaTW4yecKas) U TPUBHUAIBHBIE Ha3BaHUS
BAKHEUIIINX MPEACTABUTENEH KIIACCOB OPraHUYECKUX BELIECTB.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHMsS] BEIIECTB M WX IPEBPAILECHHIA:
O3HaKOMJIEHHE C oOpa3laMd OpPraHMYeCKHWX BEIIECTB M MaTepuHallaMd Ha HUX
OCHOBE, MOJICJIMPOBAHHWE MOJIEKYJ] OpPraHUYEeCKUX BEIHIECTB, HAONIOJCHHE W
ONMUCAHNE AEMOHCTPALMOHHBIX ONBITOB I10 MPEBPALICHUIO OPTaHUYECKUX BEIIECTB
MIpU HAarpeBaHuH (IJ1aBJICHUE, OOYTJIMBAHUE U TOPEHHUE).

Yriesonopoant

AJKaHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKMH psa. MeTaH W 3TaH —
OpocTeilline NpPEeACTaBUTENN aJKaHOB: (PU3MYECKHE U XHMUYECKHE CBONCTBA
(peakiuy 3aMelleHus] U TOPEHUs), HAXOXJEHHWE B TMPHUPOJE, MOJyYeHHUE U
IIPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKUN psAL. DTUJIEH U MPONUIEH —
OpocCTeilline NPEeACTaBUTEIN aJKEHOB: (PU3NYECKHE U XHMUYECKHE CBONCTBA
(peakuy  THAPUPOBAHUS, TAJOTCHUPOBAHUSA, THUIpATAlMHM, OKHUCJICHUS U
MOJINMEPU3AIINH), TOTYyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u merunOyranueH-1,3: cTpoeHue, BakHeWIIne
XUMHUYECKHE CBOWCTBA (peakuus nonumepusanuu). IloyueHrne CHHTETUYECKOTO
Kay4yKa U PEe3UHBL.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH psil. ALleTUIIEH
— TMPOCTEHIIMIA TPEICTABUTENh AQJIKHHOB: COCTaB, CTpOCHHE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (peakuuu TMJIPUPOBAHMS, TAJIOI€HUPOBAHUS, THApATAIUH,
rOpeHus), MOJYyUYEHUE U TPUMEHEHUE.

Apensl. benzon: cocraB, cTpoeHue, (pU3NYECKHE U XMMHUYECKHE CBOWCTBA
(peakiuy raJoreHUpOBaHUSI U HUTPOBAHUS), MONYYECHUE U MPUMEHEHHE. T071)ou:
cocmae, cmpoenue, (uzuueckue U  Xumuueckue  ceoucmea  (peakyuu

cajl0ceHUpoBsarusl u HMI’I’ZpOGClHM}l), noayiernue u npumeHerue. TOKCUYHOCTH
7



apeHoB. ['eHeTmyeckas CBsSI3b MEXAY YIJIEBOAOPOAAMH, MPUHAMIEKANUMHU K
pa3IMYHBIM KJIaCCaM.

[IpupoHble HCTOYHUKH YIII€BOAOPOJOB. [IpupoaHblii ra3 M mNOMyTHbIE
He(dTauble ra3pl. Hedth m e€ mpoucxoxaenue. CnocoObl nepepaboTKu HePTH:
MEPEroHKa, KPEKUHI (TEPMUUYECKUM, KaTaIUTHYeCKuil), nuponus. I[Ipomykrsl
nepepadoTKu HePTH, UX MPUMEHEHHE B MPOMBIILIIEHHOCTH U B ObITy. KameHHbIN
yTOJIb U IPOAYKTHI €T0 NMepepadOTKH.

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HX MpPEBpallCHUN:
O3HAaKOMJIEHME C 0Opa3lamMu IJIacTMAacC, KaydyKOB U PE3UHBI, KOJUIEKIUU
«Heptp» u  «Yroas», MOAECIUPOBAHUE  MOJIEKYJ  YIJIEBOJAOPOJIOB U
raJlOTeHONPOU3BOIHBIX, MTPOBEICHUE NPAKTHUECKON palbOoThI: MOJyYeHHUE STHIICHA
Y U3YUYEHHE €TO CBOKWCTB.

Pacuérunle 3a1aqn.

BblunciieHns MO YpaBHEHHIO XHWMHUYECKOW peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOAHOIO BEIIECTBA WM NPOAYKTA PEAKLHUH IO W3BECTHBIM Macce,
00BEMY, KOJINYECTBY OJTHOTO U3 UCXOJHBIX BELIECTB WM IPOAYKTOB PEAKIIIH).

Kucaopoacoaep:kamnue oprannyecKkue coeJMHeHUs

[IpenenbHplE OOHOATOMHBIE CIHUPTHL. METAaHOJN W 3TAHOJN: CTPOCHHE,
busznueckue M XHUMHYECKHE CBOMCTBA (peakuuMd C AaKTUBHBIMU MeETaJlJIaMH,
raJIorTeHOBOJIOPOIAMH, TOpPEHHUE), NpHUMEHEeHUEe. BoJopoaHble CBS3U MEXIY
MOJIEKyJIaMU CIUPTOB. [[elicTBUE MeTaHOJa U ATAHOJIA HAa OPraHU3M YEJIOBEKa.

MHOroatoMHble  CIHUPTHL. JTWICHIJIMKOJIb W  TIHIEPHH: CTPOCHHE,
bu3znueckue W XUMHUYECKHE CBOWMCTBA (B3aUMOJEHCTBHE CO MLIEIOYHBIMU
MeTajllaMH, KaueCTBEHHas peakluss Ha MHOIrOaTOMHbIE cnupThl). JleficTBue Ha
OopraHusM yenoseka. [[pumeHenune rauuepuHa u 3TUIECHTJINKOJIA.

@deHo: CTpOCHHME MOJEKYJbl, (HU3NYEeCKHue U XHUMHUYECKHE CBOICTBA.
ToxcuuHocTh penona. [Ipumenenue gpenona.

Anpnerunpl U kemowuwvl. DopManpIerui, aUETAIBACTHUI CTPOCHHE,
(¢u3nuecKkue U XMUMHYECKHE CBOMCTBA (pEaKIUMU OKHUCIEHUS M BOCCTAHOBJIEHUS,
KaueCTBEHHBIE PEAKIINH ), TIOTyUYCHUE U TPUMEHEHUE.

OnHOOCHOBHBIE TpEJeNbHBICE KApOOHOBBIE KHUCIOTH. MypaBbuHAS W
YKCyCHasi KHCIIOTBI: CTpOCHHE, (PU3NYECKHEe U XUMUYECKHUE CBOWCTBA (CBOMCTBA,
oOuue A Kiacca KUCIOT, peakius dTepuuKaiim), noiyuyeHue U mpuMeHeHue.
CreapuHoBasi MU OJICMHOBAs KUCIOTHI KaK MPEICTABUTENIM BBICIIUX KapOOHOBBIX
KHCJIOT. MbL1a Kak COJIM BBICIIMX KAPOOHOBBIX KUCIIOT, HX MOIOLIEE ACHCTBHE.

CrnoxHple >(QUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KucioT. [‘uaponus
cinoxHbIX 3¢upoB. XKupsel. 'naponus xupos. [Ipumenenne xxupos. buonorunueckas
POJIb JKUPOB.




VYrrmeBoael:  cocTaB, KilacCUpUKAIMSA ~ yriaeBoJAOB  (MOHO-, JHU- U
nonrcaxapuapl). [JroKko3a — mpocTedmmuii MoOHOCaXxapua: OCOOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (U3WYECKME U XUMHUYECKHE CBOMCTBA (B3aUMOJIEHCTBUE C
rugpokcugom menu(ll), okucnenne ammuadHbIM pacTBopoM okcuaa cepedpa(l),
BOCCTAHOBJICHUE, OpOXKEHHE TJIIOKO3bl), HAXOXKIACHUE B MPUPOJIC, MPUMEHEHUE,
ounonoruyeckas poiib. @otocunres. pykTo3a Kak U30MeEP IITHOKO3BI.

Kpaxman u nemnrono3a Kak npupoAHbie noauMepbl. CTpoeHHE Kpaxmaia U
Heunono3bl.  PU3Nueckue W XHMMHUYECKHE CBOMCTBAa Kpaxmana (THApPOIH3,
KAueCTBEHHAs PEAKIIUS C UOJIOM).

OKCIEpUMEHTAIbHBIE METOJbl H3YYEHHsS] BEIIECTB M HUX MNpPEeBpallCHUN:
MpOBE/ICHNEe, HAOJIOJCHUE W OMHCAHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHHUE
CIIUPTOB, Kaue€CTBEHHBIC PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKUCICHUE ATaHOJa
okcusmom wmeau(ll)), MHOroaTroMHBIX CHUPTOB (B3aUMOJICHCTBHE TJIUIEPHUHA C
ruapokcugom meau(ll)), anpaerunoB (OKUCIEHHE aMMHUAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) m rumpokcumom Mmemu(ll), B3ammojeHCTBHE Kpaxmayia C HOJOM),
MIPOBEICHNE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHON KHCIIOTHI.

Pacuérunle 3amaqn.

BblunciieHns MO YpaBHEHHIO XHMMHUYECKOW peakuuu (macchl, 00BEMa,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA MJIM MPOAYKTa PEAKIUU MO0 U3BECTHBIM Macce,
00BbEMY, KOJIMYECTBY OJHOTO M3 UCXOJIHBIX BEIIECTB WIH MPOIYKTOB PEAKIIUN).

A3oTcoaeprkanue opraHu4ecKue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyeckue coeAuHeHus. duznueckue
U XMMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe IiuuuHa). buonornyeckoe
3HaYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak NpUpOAHBIE BBICOKOMOJIEKYJISIpHbIE coeauHeHus. llepBuuHnas,
BTOpPUYHAA M TPETHUYHAsI CTPYKTypa OeiIKOoB. XHMMHYECKHE CBOWCTBA OEIIKOB:
TUIPOJIN3, IEHATYPALIMsl, KAYECTBEHHBIE pEaKIIMKU Ha OCJIKH.

OKCIEPUMEHTAIbHBIE METOJbl H3YUEHHsS BEIIECTB M HUX MpPEeBpallCHUM:
HaOJII0JICHHE U ONMUCAaHKWE JIEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpalus OEJIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIINK OCITKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNS

OCHOBHBIE MOHATUS XMMUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHD MOJUMEPU3ALUN, CPEIHSS MOJEKYISApHAs
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM —
MOJIMMEPU3ALMS U TTOJTUKOHICHCAIIHSL.

OKCIEpUMEHTAIbHBIE METOJbl H3YUYEHHsS BEIIECTB M HX MpPEeBpallCHUN:
O3HaKOMJIEHUE C 0o0Opa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4yKOB.

MexnpenMeTHsIe CBS3H.



Peanuzanusa MeXnpeaMeTHBIX CBSI3€M MPU U3YYEHUH OPTraHUYECKOM XUMHUH B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BAaHWE KaK OOIUX €CTeCTBEHHO-
HAyYHBIX TIOHATHH, TaK W TOHATHH, SBJSIOMIUXCSA CUCTEMHBIMU JUISI OTIEIBHBIX
MIPEIMETOB €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBICHNE, HAYYHBIA (DaKT, TUTIOTE3a,
3aKOH, TEOPHs, aHAJIU3, CUHTE3, Kiaccu(duKaius, NepruoIMIyHOCTh, HAOII0IeHNE,
U3MEpEeHUe, YKCIIEPUMEHT, MOJICTTUPOBAHHUE.

®duzuka: wMaTtepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJa,
DHEPreTUYCCKUNA YpPOBEHBb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, ((U3NIECCKUE BETUIHHBI U €UHUITBI UX U3MEPEHU.

buonorus: kierka, opranmsMm, Omocdepa, oOMEH BEIIECTB B OpTaHHU3ME,
dboTocuHTE3, OMOJOTMYECKH AaKTHBHBIC BellecTBa (O€JIKU, YIJIEBOIBI, KHUPHI,
bepMeHTHI).

['eorpadus: MuHEpabl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOIUINBO,
PECYPCHL.

TexHonorus: mNHINEBbIE TMPOAYKTHl, OCHOBBI pallMOHAIBHOTO TMHUTAHUS,
MOIOIIUE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHE IMpenaparsl, MaTepUalibl U3
HCKYCCTBEHHBIX 1 CHHTETHUECKHX BOJIOKOH.
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[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOI'PAMMBI 110 XMMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATbI

dI'OC COO ycranaBiuBaeT TpeOOBaHMS K pe3yjbTaTaM OCBOCHUS
oOy4arolmuUMHUCs TporpaMM cpeaHero oOiero o0pa3oBaHus (JUYHOCTHBIM,
METaNnpeIMETHbIM M  MOpeaAMeTHbIM). HaydHo-MeToauueckol OCHOBOM st
pa3pabOTKH TIAHUPYEMBIX PE3yJIbTATOB OCBOCHUS MPOTPAMM CPEIHEr0 OOIIero
00pa30BaHUs SIBJISIETCS] CUCTEMHO-/IEATETbHOCTHBIN MOAXO.

B COOTBETCTBUM C CHCTEMHO-JEITEIBHOCTHBIM TOAXOJOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOEHHUS MpeaMeTa «XUMHs» Ha yYpPOBHE CPEIHErO
o01ero oOpa3oBaHus BBIJICICHBI CIICAYIOIIUE COCTABIISIOIIHIE:

OCO3HAaHHE OO0YYaIOIIMMHCS POCCUHUCKOW T'PAKIAHCKOW HWIECHTUYHOCTU —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITENIbHOCTUA U CAMOOTPEICICHUIO;

HaJIM4KMe MOTUBAIIMU K O0YUEHHUIO;

[[€JICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JTUYHOCTH HAa OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPAAULIUNA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaromimxcsi PyKOBOJICTBOBATHCS B CBOEH
JESATEIbHOCTH IEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, MPUCYIIMMHU IIETOCTHOU
CUCTEME XUMHUYECKOT0 00pa3oBaHus;

HaJIMYHE MPABOCO3HAHUS YKOJIOTHYCCKON KYJIBTYPBI U CIOCOOHOCTH CTaBUTh
LEU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pe3yJbTaThl OCBOCHUSI MpeaMeTa «XHUMUS» IJOCTUTAKOTCS B
€IMHCTBE YYEOHOM M BOCIHUTATEIBHOM JIESITEIHBHOCTH B COOTBETCTBUU C
I'YMaHUCTUYECKUMU, COIMOKYJIbTYPHBIMU, JYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
W WaeajaMd POCCHUHCKOTO TPaXKIAHCKOTO OOIIECTBA, MPUHATHIMA B OOIIECTBE
HOpMaMU W TpaBWIAMH  TOBEJEHHUS, CIOCOOCTBYIOIIMMHU  IIpolieccam
CaMOIIO3HAHUS, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBICHUS JIMYHOCTHU
o0y4Jarommxcs.

JIugyHOCTHBIE pe3yibTaThl OCBOEHUSI TNpeAMETa «XHUMHS» OTPAKAIOT
c(hOpMUPOBAHHOCTh OIbITa IMO3HABATEIIBHOM M MPAKTUYECKON JEesTEIbHOCTU
OOy4JaroIIMXCs M0 Peau3aliy MPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpamaaHCKOro BOCIMTAHMS .

OCO3HAHUS 00YUYAIOIIMMUCS CBOMX KOHCTUTYIITMOHHBIX MIPaB U 00SI3aHHOCTEM,
YBAKEHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUS O COLUMAIbHBIX HOpPMax M NpaBUJIaX MEKINYHOCTHBIX
OTHOILICHHUH B KOJIJICKTHUBE;
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TOTOBHOCTM K COBMECTHOW TBOPYECKOW JESITEIBHOCTH TPHU CO3JaHUHU
y4€OHBIX MPOEKTOB, PEIICHNN y4eOHBIX W MO3HABATENBHBIX 3a/1a4, BHITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

CHIOCOOHOCTH TOHMMATh M MPUHUMATh MOTHUBBI, HAMEPEHMs, JIOTHKY H
apryMEHTHI IPYTHX IPU aHAIU3E PAa3TUYHBIX BUJIOB YUYEOHOH €ATEIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIUTAHMS !

LEHHOCTHOTO OTHOLIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEIUIO
OTEUYECTBEHHON XUMUH;

YBaXEHUSI K MPOLECCY TBOpUECTBa B OOJACTU TEOPUM U MPAKTUUECKOTO
IPUMEHEHUSI XUMHH, OCO3HAHHUS TOTrO, YTO JOCTH)KEHHS HAYKH €CTh pe3yJbTaT
JUIUTEIbHBIX ~ HAOJIOJAEHUN, KpPOIMOTIUBBIX HOKCHEPUMEHTAJIbHBIX  ITOUCKOB,
MIOCTOSTHHOTO TPyJAa YYEHBIX U MPAKTUKOB;

WHTEpECca M MO3HABATEJIbHBIX MOTHBOB B MOJYYEHUUM U MOCIEAYIOLIEM
aHanu3e WH(MOpPMALUU O MEPEJOBBIX JTOCTHXKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOMN
XUMUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEECHNUS;

CIIOCOOHOCTH OLICHUBATh CUTYAallUH, CBA3aHHBIE C XUMUYECKUMHU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIE PELICHUS, OPUEHTUPYSACh Ha MOPaJIbHO-HPABCTBEHHbBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBAaTh CBOE IOBEJCHUE WU TOCTYIIKM CBOMX TOBApPHILEH C
MO3UIIMI HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHWE MOCJIEACTBUN 3THUX
MIOCTYTIKOB;

4) popMupoBaHHs KYJIbTYPbI 310POBbS:

NOHMMAaHUA UEHHOCTEH 370poBOro u 0Oe30macHoro obpasza JKU3HH,
HEOOXOJMMOCTA OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (DU3MYECKOMY U
MICUXWYECKOMY 370POBBIO;

coOoicHUsT TpaBmwiI 0e30MacHOTO OOpallleHHs C BellecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JIEATEIBHOCTH;

MOHMMAHUSl LEHHOCTH NpPaBUJl HHAUBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOro MOBEJICHUS B CUTYalUsAX, YTPOKAIOIINX 3J0OPOBBIO U KU3HU JIFOJICH;

OCO3HAHMS TOCTEJACTBUN U HEMPUATHS BPEAHBIX MPUBBIYEK (YHOTpPEOJICHUS
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOro BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HCCIIEI0BaTEIbCKON
NESATENBbHOCTH, OOINECTBEHHO TMOJE3HON, TBOPYECKOW W  JPYrHX BHAAX
JEATEIIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YYacTUE B PEIICHHMM MPAKTUYECKUX 3aaad
COIIMAIbHOM HAIMPABICEHHOCTH (B paMKax CBOETO KJacca, IIKOJbI);

12



WHTEpeca K MPAaKTUIECKOMY M3YUYeHHUI0 MPpodeccuil pa3IudHoro pojia, B TOM
YKCJI€ HA OCHOBE MPUMEHEHUS TPEAMETHBIX 3HAHUI 110 XUMUHU;

YBOKCHHUS K TPYAY, JIOJISM TPyJa U pe3ybTaTaM TPYJAOBOU ESITEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HMHAMBUIYATbHON TpPaeKTOPUU
oOpa3oBaHus, Oyaymield MpPoQecCuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEW K XMMHUH, HHTEPECOB U
noTpedHOCTeM 00I111eCTBA;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

HKOJIOTMUYECKHU 11€J€CO00Pa3HOr0 OTHOUIEHUSI K TMPUPOAE, KaK HCTOYHUKY
CYILIECTBOBAHMS )KU3HH HA 3€MIIE;

MOHUMAHUS TJIOOAIBHOTO XapakTepa HSKOJOTUYECKHX MPOOJIeM, BIHUSHUS
AKOHOMHUYECKHUX IMPOIECCOB HA COCTOSIHUE MPUPOTHON U COIMATIBHOM CPEIbI;

OCO3HAHUSI HEOOXOJMMOCTH HCIOJIb30BAaHUS JIOCTHIKCHHM XUMHH IS
pelIeHrs BOMPOCOB PAllMOHAILHOTO MPUPOAOTIOIb30BAHNUS;

AKTUBHOTO HENPUATHS JEUCTBUM, MNPUHOCIIIUX Bpel OKPYKaIOLIEH
MPUPOIHON Cpelie, YMEHHS MPOTHO3UPOBATH HEOJIATONPHUSATHBIE IKOJIOTHYECKUE
MOCIEICTBUA MPEANPUHUMAEMBIX JICUCTBUM U MIPEIOTBPAILIATH UX;

HaJUYUsl Pa3BUTOrO SKOJIOTHYECKOT0 MBIIIIEHUS, IKOJIOTUUECKON KYJIbTYpHI,
OTbITa NeSATeIbHOCTH AKOJIOTHYECKOMN HaIpPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMH B MO3HABATEJIbHOM, KOMMYHUKATUBHON W COLMAIIBHOMN
MPAKTUKE, CIOCOOHOCTH W yMEHHUS AaKTUBHO MPOTUBOCTOSTH HJACOJOTUHU
xemohoouu;

7) HEHHOCTH HAYYHOI'O NO3HAHMS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHSI HAYKU U OOIIECTBEHHOU MPAKTUKH;

MOHUMAaHUSl CHeNUPUKA XUMHUM KaK HayKd, OCO3HaHUS €& poiu B
GbopMUPOBAHUM PAIMOHATBLHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU I€JIOCTHOTO
MpeCTaBICHUs] 00 OKpY:KalollleM MUpE KaK O €IUHCTBE MPUPOJABI U YEJIOBEKa, B
MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH M pEeUIeHUH MpoOJieM COXpaHEHUs
MPUPOIHOTO PAaBHOBECHS;

yOSKIEHHOCTH B  0OCOOOW 3HAYMMOCTH XHMHH JJIS COBPEMEHHOU
IUBUIM3AMM: B €€ T'yMaHUCTUYECKOW HAIPaBJICHHOCTH W BaXXHOM pOJIM B
CO3/IJaHUM HOBOM 0a3bl MaTepUAIbHOW KYJIBTYPBI, pEIIEHUH TI100abHBIX MPOOIeM
YCTOMYMBOTO PAa3BUTHSI YEJIOBEUECTBA — CHIPHEBOM, DHEPIETUUECKOM, MUIICBON U
HKOJIOTMYECKON O€30MacHOCTH, B PA3BUTHUU MEAMIIMHBI, 00ECIICYEHUU YCIOBUIA
YCHEIIHOTO0 TPyAa U OKOJOTUYECKH KOM(POPTHON IKH3HU KaXKIOTO UJICHA
00I1IeCTBa;

€CTECTBEHHO-HAYUYHOW TpPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJIb30BaTh
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MOJIy4aeMble 3HAHUS JIJIsl aHAIHM3a U OOBSICHEHUS SBICHUN OKPY’KAIOIIETO MHUpa U
MIPOUCXOMSIINX B HEM U3MEHEHHM, YMEHUS JIeTIaTh 000CHOBAHHBIE 3aKJIFOYCHUS Ha
OCHOBE HAy4YHbIX (DaKTOB W MMCIONIUXCS JAHHBIX C I1EJIbI0 TOJyYCHHS
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJIB30BaTh XHUMHUYECKHUE 3HAHUS IS
pelIeHus MpooOJieM B peabHbIX KU3HEHHBIX CUTYAIUSX;

MHTEpeca K TTO3HAHUIO U UCCIIEA0BATEIbCKON IEATEIbHOCTH;

TOTOBHOCTH W  CIIOCOOHOCTH K  HENPEephIBHOMY  0Opa3oBaHUIO U
caM000pa30BaHUI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWW 110 XUMHU B
COOTBETCTBHH C KU3HCHHBIMH ITOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyAa B pasnudHbIX chepax mpodeccruoHambHOM

NEATENBHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbie pe3yJbTaTbl OCBOCHHUS YYEOHOTO mpeameTa «XUMHs» Ha
YpOBHE CpeaHero oo1ero o0pa3oBaHus BKIOYAIOT:

3HauYMMble IS (QOPMHUpOBAHUS ~ MHUPOBO33PEHHUS  OOYyYAIOUIUXCS
MEXKIUCIMIUIMHAPHBIE (MEXMIPEIMETHBIC) OOIICHAYYHBIC TMOHSTHS, OTPaKAIOUINE
IEJTOCTHOCTh HAy4YHOM KapTUHBI MHpa U CHEUUPUKY METOJIOB I[O3HAHUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEUIECTBO, SHEPIus, sIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (pakT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopusl, UccaeoBaHue, HAOII0IeHnEe, U3MEPEHNE, IKCIIEPUMEHT U IPYTHUE);

YHUBEpCAJIbHbIC y4eOHbIE NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISITUBHBIE), o0ecrneunBaroIne dopmupoBanue (GYHKIIMOHATBHOM
IPaMOTHOCTH U COLIMAILHOM KOMIIETEHIIUN 00YyYaronXcs;
CIIOCOOHOCTB o0yyaroImuxcs UCTIOJIb30BaTh OCBOCHHBIE

MEXIMCIMIUTMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHHUBEPCAIbHBbIC y4eOHBIC
JIEUCTBU B IO3HABATEILHON U COLMAIIBHOW MPAKTHUKE.

MeranpeaMeTHble pe3yiabTaThl OTPAXKAOT OBJAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMH H  PETYJISITUBHBIMH
JICUCTBUSIMU.

OBJaajgenue YHUBEPCAJTbHBIMU Y4eOHbIMH No3HaBaTeJbHbIMH
AeHCTBUSIMM:

1) 6a3oBbI€e JIOrHYECKHE A€ CTBHS:

CaMOCTOSITeILHO  (OPMYIMpPOBaTh W aKTyaJIM3UpPOBaTh  MPoOJIEMYy,
BCECTOPOHHE €€ pacCMaTpuBaTh;

ONPENEIIATh LENU JCITEIbHOCTH, 3aJaBas NapamMeTpbl U KPUTEPUU HUX
JTIOCTUKEHUSA, COOTHOCUTD PE3YJIbTAThI ACSITEIBbHOCTH C ITIOCTABIICHHBIMU LIEJISIMU;
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UCIIOJIb30BaTh MPU OCBOCHUU 3HAHUN MNPHUEMBI JIOTMYECKOTO MBIIUICHUS —
BBIJICJISATh XAPAKTEPHbIE NMPU3HAKU MOHITUH M YCTAaHABIMBATH HUX B3aUMOCBS3b,
UCIOJIb30BaTh COOTBETCTBYIOLIME TOHITHS JIJIsl OOBSICHEHUS OTJEIbHBIX (PAaKTOB U
SIBJICHUIA;

BBEIOMPATh OCHOBAaHUS W KPUTEPHH I KIaCCH(PUKAIMKM BEIIECTB U
XUMUYECKHUX PEaKIU;

YCTAaHABJIMBAaTh MPUYMHHO-CJICJACTBEHHBIE CBA3M MEXIYy H3y4YaeMbIMU
SABJICHUSIMU,

CTPOUTHh JIOTMUECKHE PACCYXKJEeHHUS (MHIAYKTUBHBIC, JIEIyKTHUBHBIE, II0
aHAJIOTMM), BBIABIIATH 3aKOHOMEPHOCTM M MPOTUBOPEYMS] B PacCCMATPUBAEMBIX
SBJICHUSIX, (DOPMYTUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MIPUMEHSTh B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUN CUMBOJINYECKHE
(3HAKOBBIE) MOJIETH, TPEOOPA3OBHIBATH MOJIETbHBIE MPE/ICTABICHUS — XUMUYECKUIN
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmylia, ypaBHEHHE XUMHUYECKOU
peaknuu — TPU PENICHUH YYCOHBIX IMO3HABATEIBHBIX M MPAKTUYECKHUX 3ajad,
MPUMEHSTh Ha3BaHHbIE MOJEJIbHBIE MPEICTABICHUS ISl BBISIBICHUS XapaKTEPHBIX
MIPU3HAKOB U3y4YAEMBbIX BEIIECTB U XUMHUUYECKUX PEAKIIHN.

2) 0a3oBbIe MCCJIEeI0BATEIbCKHE 1eCTBUSA:

BJIAJE€Th OCHOBAaMHU METOJIOB HAYyYHOI'O TO3HAHUS BEUIECTB M XUMUYECKHX
pEeaKuunii;

dbopMyTUPOBATH MENN U 33/1a4U UCCIICTOBAHMUS, UCTIOIb30BATh MMOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpMYyIHUpPOBaHHBIE BOIPOCH B KAaYeCTBE HHCTPYMEHTA
MO3HAHUSA W OCHOBBI Ui (POPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABMIBHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMH CAMOCTOSITEJIBHOTO TUIAHUPOBAHUS W  IMPOBEIACHUS
YYEHHUECKHX IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOJATh 32 XOJ0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (OopMyIHpPOBATH
000011IeHHS U BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTHU PE3YJIHTATOB HCCIEIOBAHUS,
COCTaBJISITh 0OOCHOBAaHHBINA OTUYET O POAETaHHON paboTe;

npuoOpeTaTh OMBIT YYEHUYECKOW HCCIEAOBATENbCKOM U MPOEKTHOM
NeSTeNIbHOCTH, MPOSBIATH CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY
MIOMCKY METOJIOB PpEIICHUS MPAKTUYECKUX 3a]ay, NPUMEHEHHUIO PpPa3IN4HbIX
METOJOB ITO3HAHMUS.

3) pabora ¢ uHpopmaumeii:

OPHUEHTUPOBAThCS B PA3JIMYHBIX HCTOYHHUKAX WHPoOpMarmu (HAydHO-
MOMyJIsipHAsl JUTEpaTypa XUMHUYECKOTO COJACp)KaHUsA, CIPABOYHBIE TOCOOUS,
pecypebl HTepHeTa), aHaNM3UpOBaTh MHPOPMALIUIO PA3TMYHBIX BUAOB U (HOpM
Ipe/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYUBOCTH;
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(GbopMyIIMpOBaTh 3alpPOChl U MPUMEHATh PA3IUYHbIE METOIbl MPU TOUCKE U
orbope wuHbOpPMAIUM, HEOOXOJUMOW JUIsI BBIMOJHEHHUS YYEOHBIX 3ajad
ONPEICIIEHHOrO TUTIA;

npuoOpeTaTh OMNBIT MCHOJIB30BAHUS HH(POPMALMOHHO-KOMMYHHUKATUBHBIX
TEXHOJIOTUH U Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENILHO ~ BBIOMpPATh  ONTUMalbHYIO  (OpMYy  NpEICTaBICHUSA
uHdopmaruu (cxeMbl, rpaduKy, TUarpaMMbl, TAOJIUIIBI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAyYHBIA SA3BIK B KayeCTBE CpeACTBa Npu paboTe C
XUMUYECKON uHpOpMaIeil: NpUMEHSATh MeXIpeAMeTHbIe ((usuyeckue u
MaTEeMaTUYECKHUE) 3HAKU U CUMBOJIbI, (POPMYJIbl, a00OpEBHATYPBI, HOMEHKIIATYPY;

UCIIONIB30BaTh M MPeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaIrJISIAHOCTH.

OBJageHne yHMBEPCAIbHBIMH KOMMYHHMKATUBHBIMHU A€ICTBUAMM:

3aJ1aBaTh BOIIPOCHI MO CYIIECTBY OOCYIAaE€MOIl TeMbl B XOJ€ IUaora u/uin
JUCKYCCUM,  BBICKa3blBaTh  UJEH, (OPMYJIHPOBATH CBOU  MPEAJIOKEHUS
OTHOCUTENBHO BBIITOJIHEHMS MPEJI0KEHHOH 3a1a4H;

BBICTYIIaTh C TNPE3CHTALMEN PE3yJIbTATOB MO3HABATEIBHON NIEATEIBHOCTH,
MOJIYYEHHBIX CAMOCTOATENIBHO I COBMECTHO CO CBEPCTHUKAMH MPHU BBITIOJHEHUU
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKONW padOThl MO MCCIEAOBAHUIO CBOICTB
M3Yy4YaeMbIX BEILECTB, pealn3aluu y4eOHOro MnpoekTa u (popMyJInpoBaTh BBHIBOAbBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI IMYyTEM COIVIACOBAHMS MO3WULUNA B
X0J1e 00CyXIeHHS 1 OOMEHA MHEHHUSIMH.

OBJaieHre YHMBEPCAJIbHBIMH PEryJIATHBHBIMU ACHCTBUSIMH:

CaMOCTOATENFHO IUJIAHUPOBATh M OCYIIECTBISATh CBOK I103HABATENIbHYIO
NeATENbHOCTh, ONpenessis €€ Lead M 3aJadyd, KOHTPOJIHMPOBaTH M IO Mepe
HEOOXOJMMOCTA KOPPEKTHPOBATh TPEIJaraéMblii aJroput™M JACHUCTBUN TpHU
BBINIOJIHEHUU YYEOHBIX U HCCIEAOBATENbCKUX 3ajad, BbIOMpaTh HamboJiee
3¢ dexTuBHBIN crnoco0 HMX peumeHuss ¢ Y4YETOM TOJyYEHHS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYULIECTBJISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH Ha OCHOBE CaMOAHAJIN3a
Y CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KJTACC

[IpenmeTHBIe pe3ynabTaThl OCBOCHUs Kypca «OpraHuueckas XUMUS)
OTPAXKAIOT:
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c(hOPMHUPOBAHHOCTh  NPEACTABICHHMHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHUpA, POJM XHMHUU B I[IO3HAHUU SIBICHUU
npuposibl, B (GOPMUPOBAHWU MBIIUICHUS W KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOAUMOM JIsI peIIeHUs] TPAKTUUECKUX 3a/1a4
¥ DKOJIOTHYECKH OOOCHOBAHHOTO OTHOINEHHUS K CBOEMY 3J0POBBIO W MPHUPOJTHOU
cpene;

BJIAJICHUE  CUCTEMOM  XHMMHWYECKUMX  3HAaHUM, KOTOpass  BKIIKOYAET:
OCHOBOIIOJIATAIONINE TOHATHUS (XMMHYECKH AJIEMEHT, aToM, DJEKTPOHHAas
000J104Ka aToMa, MOJIEKYJia, BAJICHTHOCTh, AJIEKTPOOTPUILIATEIHHOCTh, XUMUUYECKas
CBSI3b, CTPYKTypHasi ¢opmyina (pa3BEpHYTasi U COKpallI€HHAs), MOJb, MOJISIpHAs
Macca, MOJISAPHBIM O00BEM, YIJIEPOJHBIN CKeleT, (yHKIIMOHANbHAS TPYIIIa,
paauKan, U30MEpHs, U30MEPBI, TOMOJIOTUYECKUM PsZl, TOMOJIOTH, YTIEBOJAOPOIbI,
KHCJIOPOJ U a30TCOJAEpKAIIUE COCAMHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHNS); TEOPUU U 3aKOHBI (TEOPUS] CTPOCHUS
oprannyeckux BemniectB A. M. ByTtnepoBa, 3aKk0OH COXpaHEHHUS] MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHIN S3BIK XUMHUHU; MHUPOBO33PEHUECKHUE 3HAHUS,
JeXalume B OCHOBE NOHUMAHHS NPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKHX
ABJICHUHN, (DAKTOIOTUYECKUE CBEACHUS O CBOWMCTBAaX, COCTaBe, MOJYYECHUU W
0€30MacHOM HCIIOJIb30BAHUM Ba)XKHEHIITUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JEATETbHOCTU YEJIOBEKa;

c(hOpMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIC MPU3HAKA TOHSITHUH,
YCTaHABIIMBATh WX B3aUMOCBS3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATHSA IMPHU
ONMMCAHUU COCTaBa, CTPOCHHUSI U IPEBPALICHUN OPTraHUYECKUX COEAUHEHUI;

c(hOpMUPOBAHHOCTh YMEHHMI HCIOJIb30BATh XMMHUYECKYIO CHUMBOJIUKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaLIEHHOMN)
dbopMyn OpraHMYECKHX BEIIECTB W YPaBHEHUH XUMHUYECKUX PEaKIUH,
W3TrOTaBJIMBaTh MOJIENIM MOJIEKYJI OPraHMYECKHX BELIECTB JJII WUIFOCTpAUUU X
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAaHABIWBATH MPUHAIJIC)KHOCTh H3yUYCHHBIX
OpraHWYECKUX BEIIECTB IO HMX COCTaBy W CTPOCHUIO K OINPEIeIEHHOMY
KJIACCy/Tpynme COeOUHEHUN (YTJIEBOJOPOIBI, KHUCIOPOA U a30TCOJEpKaIIne
COCJIMHEHHUS, BBICOKOMOJICKYJISIDHBIC COCAMHEHMS), JlaBaThb KM Ha3BaHUA II0
cucremarnueckod HomeHkiarype (IUPAC), a Takke NPUBOIUTH TPUBUAJIBLHBIC
Ha3BaHUsI OT/ACJIBHBIX OPraHWYECKUX BEIIECTB (ITUJICH, MPOMUJICH, alleTUJICH,
ATWICHTJINKONb, TIHIECpUH, (eHon, (HopManbaeTuy], ameTaabIerua, MypaBbUHAS
KHCJIOTA, YKCYCHAsi KUCJIOTa, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TII0K03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIHH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACNISITh BHUJIBI XUMHUYECKOM CBS3U B
OpraHUYECKUX COCIUHEHUSAX (OIMHAPHBIC U KPATHBIC);

17



cOpPMHPOBAHHOCTh YMEHHUS TPUMEHATHh TIOJIOKECHHS TEOPUU CTPOCHHS
opranndeckux BemectB A. M. byTtiepoBa ais o0bsICHEHHS] 3aBUCUMOCTH CBOWCTB
BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH COXPAHCHHS MacChl BEIIIECTB;

chOpPMHPOBAHHOCT,  YMEHHH  XapaKTepU30BaTh  COCTaB, CTPOCHHE,
bu3ndecKkue W XMMHUYECKHE CBOWCTBA THUIHMYHBIX MPEACTABUTENCH Pa3IUIHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, ATaH, JTUJICH, MPOIMJIEH, alleTUJIEH,
Oyramuen-1,3, mermnOyramuen-1,3, OSH30J, METaHOJ], JTaHOJ], STHUJICHIIUKOJIb,
TIIMLIEPUH, (EHOJI, aleTalbJeruja, MypaBbuHAsi M YKCYCHas KHCIIOTHI, TJIIOKO3a,
KpaxmaJi, IeJUTI0JI03a, aMUHOYKCYCHAs KHCIIOTa), MILTIOCTPUPOBATh TEHETHIECKYTO
CBSI3b MEXKIYy HUMH YPABHEHUSMH COOTBETCTBYIOIIUX XUMHUYECKUX PEAKIHHA C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTepU30BaTh UCTOUHUKH YTJIEBOJOPOIHOTO
ChIpbsi (He(Th, MNPUPOAHBIM Ta3, Yrojib), CIOCOOBI WX TMEpepadbOTKU U
MPaKTUIECKOE TIPUMEHEHUE TIPOIYKTOB MepepadOTKH;

chOpPMHUPOBAHHOCTh YMEHUW TIPOBOJAUTH BBIYUCICHHUS [0 XUMHUYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIU IMPOJIYKTa
peakluu IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOIO U3 HCXOJHBIX
BEIIECTB WJIN MPOAYKTOB PEaKIIHH ),

c(hOpMUPOBAHHOCTh YMEHHUH BIAJETh CHUCTEMOW 3HAHUM OO0 OCHOBHBIX
METO/aX HAyYHOTO MO3HAHUS, UCTIOJIb3YEMbIX B XUMHH TPU MU3YYCHUH BEIIECTB U
XUMUYECKUX SBJICHHUN (HAOIIIOICHNE, N3MEpPEHNE, SKCIIEPUMEHT, MOJICTUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMHUYECKHE 3HAHUS Ul TPUHATUS pEUICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUI COOJIOIaTh TIPABUIIA TTOJIH30BAHUS XUMHYECKOM
MOCYJION W J1abOopaTOpHBIM O00OpYIOBaHWEM, a Tak)Ke MpaBuia OOpaiieHus ¢
BEIIIECTBAMHU B COOTBETCTBUM C MHCTPYKLUHUSIMH MO BBIIOJHEHHUIO J1a00paTOPHBIX
XUMHUYECKUX OIBITOB;

cOpPMHPOBAHHOCTh yMEHHWH ITUTAHUPOBATH W BBHITIOJNHATh XUMUYECKHM
HKCIIEPUMEHT (IIPEBPAILICHUS OPTaHUYECKHUX BEIIECTB MPU HATPEBaHUH, MOTyUCHUE
STWIEHA W W3YyYCHHE €ro CBOMCTB, KAaYeCTBCHHBIC PEAKIUU OPTaHUYECKHUX
BEIIIECTB, JICHATypalusi OCKOB IMPU HArpeBaHUM, I[BETHHIC pPEaKIMU OEJIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKHA OE€30MaCHOCTH TMpu OOpalieHuu C
BCIIECTBAMH H JA0OpPaTOPHBIM OOOpPYIOBaHUEM, TIPEICTABIATH PE3yIbTATHI
XUMUYECKOTO OKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYFOIIMX
peakuuii 1 GopMyIUpPOBATh BBIBOJIBI HA OCHOBE ATUX PE3YJIbTaTOB;

cOPMHUPOBAHHOCTh YMEHUW KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(OpPMAITMIO, TONYy4aeMyl0 U3 pa3HBIX HCTOYHHUKOB (CpEICTBa MacCOBOU
uHdopmaruu, aTepHeT u qpyrux);
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chOpMHUPOBAHHOCTh ~ YMEHHH  COOJNIOaTh  IpaBHJIa  SKOJIOTHYCCKH
1[E€JI€CO00Pa3HOr0 TOBENEHUS B OBITY M TPYNOBOM NESITEIHHOCTH B IENAX
COXPAHEHHSI CBOETO 3JI0POBbSI U OKPYXKAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUSA HA >KUBBIC OPraHU3Mbl OINMPEICIEHHBIX OPraHUYECKHUX
BEIECTB, MOHUMasi cMbIci Tokaszarens [IJIK, moscHsITr Ha mpuMepax CcrmocoObI
YMEHBIIIEHUS W TMPENOTBPAICHUsI KX BPEIHOIO BO3ICHCTBHS HA OpPraHu3M
YeJIOBEKA;

JUIsi 00OyYaronuxcsi ¢ OTPaHUYEHHBIMH BO3MOYKHOCTSIMHU 3JI0POBbSI: YMEHHUE
MPUMEHSTh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOAaX IO3HAHUS BEIIECTB U
XUMHUUYECKUX SIBJICHUI;

JUISL CIENBIX W CHA0OBHIAAIIMX OOYYaIOIIUXCS: YMEHHE WCIIOIb30BaTh
penbedHO-TOUeUHYI0 cucTteMy oOo3HaueHuit JI. Bpaiins mis 3anmucu XUMHUYECKUX

bopmyiI.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
Kosn4yecTBo yacoB JJIeKTPOHHbIE
HaumeHoBaHue pa3ieioB U TeM (uu¢posbie)
Ne i/m Kontpoabubsie IIpakTnuyeckue
NMPOrpamMmbl Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsl
Pasnea 1. Teopernueckue 0CHOBBI OPraHN4YeCKOH XHMHUH
IIpenMeT opranndeckoi Xumun. Teopust )
P P P files.school-
1.1 CTPOEHHUS OPTaHUYECKUX COCAMHEHUN A. 3 .
collection.edu.ru
M. bytneposa
Wroro mo pazneny 3
Pazpen 2. YriaeBoaopoabl
21 o ) files.school-
. €eJIbHBIE YTIIEBOJOPOAbl — aJIKaHbI .
bed Y HOpOX collection.edu.ru
59 HenpenenbHbie yTriieBOIOPOIbI: aAKEHBI, 6 1
' AJIKaJUEHBI, aJIKUHBI
2.3 ApomMaTHYECKHE yTIEBOIOPOIBI 2
54 [IpupoiHbIE ICTOYHUKH YTJIEBOIOPOIOB U 3 1
' ux nepepadboTka
Hroro no paszneny 13
Pa3znea 3. Kucaopoaconepxamue oprannyeckue coeJuHeHust
files.school-
3.1 Criuptel. @enon 3 .
collection.edu.ru
Anpaerunpl. KapOOHOBBIE KUCIIOTHI.
3.2 ACTIVIBL. 2P 7 1

CnoxxHble A(UpPBI
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3.3 VrneBobl 3

Hroro mo pazneny 13

Pa3znen 4. A3oTcoaepskaniue oprannveckre coeJuHEeHUs

4.1 AMUHBI. AMUHOKHACIIOTEL. benku 3
Wroro mo pazneny 3

Paspen 5. BeicokoMoJIeKy I pHBIE COeAUHEHUS

Wwww.youtube.com

5.1 [Tnactmaccel. Kayuyku. Bomokna 2
Utoro mo pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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http://www.youtube.com/
http://www.youtube.com/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KITIACC
Kosn4yecTBo yacos DJIeKTPOHHbIE
Ne Hara nudposeie
Tema ypoka Konrpoabnsie IIpakTnyeckue
n/n Bcero u3ydyeHusi  oOpasoBaTesIbHbIE
padoThI padoTsbI
pecypchbl
IIpeamer oprann4eckoi XuMuu, eé
1
BO3HHKHOBEHHE, Pa3BUTHE U 3HAYCHHE 06.09.2023
Teopus cTpoeHHss OpraHMYECKUX
coenuHenuit A. M. Bytneposa, e€ 1
YHIEPOBE, 13.09.2023
OCHOBHBIE ITOJIOKEHHUS
[TpencraBnenue o kaaccupuKauu
opraHuueckux Bemects. Homenknarypa 1

(cucremaTuvecKasi) ¥ TpPUBHAIBHBIC 20.09.2023
HA3BaHUS OPTaHUYECKHUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHE, 1 http://school-
TOMOJIOTHUECKUH Psifg 27.09.2023  collection.edu.ru/

Meran 1 3TaH — npocTenime

1

MIPEICTABUTENH AJTKAHOB 04.10.2023

_ . http://school-
AJTIKEHBI: COCTaB M CTPOEHUE, CBONCTBA 1 11.10.2023  collection.edu.ru/
OTHWIEH U IPOIMUIEH — MPOCTEHIINE 1
MIPEJICTAaBUTENIN AKEHOB 18.10.2023
[Tpaktuueckas padora Ne 1. «Ilomyuenue 1 1
ATUJICHA U U3yUYEHUE €TO CBOMCTBY 25.10.2023
Ankanuensl. byranuen-1,3 n 1 http://school-
meTminOyTanuen-1,3. [lonyyenue 08.11.2023  collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

CHHTETUYECKOIO KayuyKa U PE3UHBI

AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOCHUA,

http://school-

10 OMOJIOTHYECKHIA . Auetuiien — i
LoNoR Umq . HH PAA, AHETIVIEN 15.11.2023  collection.edu.ru/
MPOCTEHIININ TIPEICTABUTEIb AJTKHHOB

1 BrruncneHus mo ypaBHEHUIO XUMHYECKOM
peaKIuu 22.11.2023

12 Apenbl: 6eH301 ¥ ToyoJl. TOKCUYHOCTh
apeHOB 29.11.2023
['eHeTHYeCKas CBSI3b YTIIEBOIOPOIOB,

13
IIPUHAUIEKAIIMX K Pa3IMYHBIM KJlaccaM 06.12.2023
[TpupoaHbIe HICTOYHUKH YTIIEBOJAOPOIOB:

14 Il pH p0 HHBIfI ra3 u 1om TI}{]BIG Hefll)TF:IHiIe fttp./ischool-

prpor T 13122023 collection.edu.ru/
rasbl, He)Th ¥ MPOAYKTHI €€ mepepaboTKu
[TpupoaHbIE HCTOYHHUKH YTICBOIOPOIOB:
15 I pI/I po HHBIﬁ ra3 ¥ 1ot TIZBIC Heg)TI:IHHHe ftp.//school:
pHpox e 20122023 collection.edu.ru/
rasbl, He)Th M IPOAYKTHI €€ nepepaboTKu

16 Kontponbhas pabota mo pasaeny
«YTIeBOIOPOIABDY 27.12.2023
[IpenenpHBIE OTHOATOMHBIC CITUPTHI:

17
MeTaHOJI U 3TaHoJ. BosopoaHas cBs3b 10.01.2024

18 MHoroaTroMHbie COUPTHI: STUICHIITUKOIb U
TIIULEPUH 17.01.2024
deHoJI: CTPOCHHE MOJIEKYIIBI, (PU3UIECKUE

19 .

1 XMMUYECKHE CBOMCTBA, TPUMEHEHNE 24.01.2024

20 Anpneruapl: GopManbaeTuI u
areraigbAerul. AleToH 31.01.2024

21 OaHOOCHOBHBIE MpeeNbHbIE KAPOOHOBBIE

23
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KHCJIOTBI: MypaBbUHAA U YKCYyCHasl

[Tpaktuyeckas padora Ne 2. «CBoicTBa
pacTBopa YKCYCHOM KHCIIOTBI»

07.02.2024

14.02.2024

23

CTeapI/IHOBaH M OJICMHOBAsA KHUCJIOThI, KaK

MNPpEACTAaBUTECIIN BBICHIUX Kap6OHOBLIX
KHCJIOT

21.02.2024

24

25

26

Mp11a KaK COJIM BBICIITHX Kap60HOBI)IX
KHCJIOT, UX MOIOIICC ﬂeﬁCTBHC

CrnoxHbie 2(UpHI KaK MPOU3BOTHBIC

KapOOHOBBIX KUCIOT. [ HAPOIH3 CIIOKHBIX

3¢upoB
Kupsbl: runponus, npuMeHeHue,
Ouosoruueckas poJib )KUPOB

28.02.2024

06.03.2024

13.03.2024

http://school-

collection.edu.ru/

27

VYrneBoabl: cocTaB, KiaccupUKaIus.
Baxxneiiive npeacTaBuTeNN: TI0K03a,
bpykTo3a, caxaposa

20.03.2024

28

29

Kpaxman u uemnroo3a Kak NpupoaHbIe
HOJIMMEPHI

KonrponbHas paborta no pasaeiy
«Kucnopoaconepxaiiye opraHuueckue
COEJIMHEHUS

03.04.2024

10.04.2024

30

31

AMUHBI: METHJIAMHUH U aHWJINH

AMHHOKHUCIIOTHI Kak aM(pOTepHbIE
OpraHUYEeCKUE COEIUHEHUS, UX
ouonoruueckoe 3HaueHue. [lentumbt

17.04.2024

24.04.2024

http://school-

collection.edu.ru/

32

benku xkak npupoHbIe
BBICOKOMOJIEKYJISIPHBIE COEMHEHUS

24

08.05.2024
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OCHOBHBIE TTOHATUSA XUMUHU
33 . 1
BBICOKOMOJIEKYJISIPHBIX COeIMHEHUI 15.05.2024

OcHOBHBIE METO/IbI CUHTE3A
34 BBICOKOMOJIEKYJIIPHBIX COEAMHEHUM. 1

22.05.2024
[InacTmaccel, KaydyyKkH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34 2 2

25



26



27



YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIbBI JIS1 YHEHUKA

METOAUYECKHUE MATEPHUAJIbBI VIS YYUTEJIA

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETU

HUHTEPHET

28



29



