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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XuUMUM Ha YpOBHE cpeAaHero oOmiero o0pa3oBaHUsS
pa3zpabotana Ha ocHoBe DenepambHOoro 3akona ot 29.12.2012 Ne 273-d3 «O6
oOpa3oBanuu B Poccuiickoii denepanuuny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOlt 00pa30BaTEIbHOM MPOTpaMMbl CpeAHEro oOIero o0pa3zoBaHUs
(®OIT  COO), npencraBaeHHbIXx B DeaepasbHOM  rOCYJapCTBEHHOM
obOpazoBatenbHoM cranaapre COO, c¢ yuérom Konuenuuu mnpenoaaBaHust
ydeOHOro mpeamera «XuMus» B 00pa3oBaTeIbHBIX opraHuzainusx Poccuiickoi
@denepanuy, peamu3yIOIIMX OCHOBHBIE O00pa3oBaTelibHbIE TMPOrPaMMbl, H
OCHOBHBIX TONIOKeHU «CTparerud pa3BuTUsL BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuon o 2025 roma» (Pacnopspkenue [lpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY IOAXOA0OB K pa3pabOTKe MpOrpamMMmbl IO XUMHUH, K ONPEIEICHUIO
oOmielt crpaTeru 00y4ueHus, BOCIUTAHUSI U Pa3BUTHs 00YUaIOIIUXCSl CPEJICTBAMU
yueOHoro npeamera «Xumus» aiig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBUIIN
koHuenryanbHble nonoxkenus GI'OC COO o B3auMO0OOYCIOBIEHHOCTU LIEJEH,
COJIEpKaHus, pe3yibTaToB OOydeHuss W TpeOOBaHM K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOe oOpa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMHU
00111e00pa30BaTEIbHON  OpraHu3alliM, SBISETCS HEOThEMJIEMOM 4YacThlO HUX
oOpasoBaHHOCTH. OHO CHOYXKUT 3aBEpIIAIOIIMM STalOM pealnu3aluu Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEHW, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHUsA. OTH I[EHHOCTU KacaroTcs
MO3HAHUA 3aKOHOB IPHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpbl
YeloBeKa, a TakXKe 3KOJOTMYeCKM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3MI0POBbI0 M TpHUPOAHOW cpene. Peanmnsyercs xumuyeckoe 00pa3oBaHHe
o0yyJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHusl CPeACTBAMHU y4eOHOTO
npeaMera «XUMHUsSD», COJIEp)KaHHE M IOCTPOEHHE KOTOPOIro ONpeNeeHbl B
mporpaMme 10 XUMHUHU C YYETOM ChHenu@uKd HAyKd XUMUU, €€ 3HAYeHUS B
MO3HAHWUU TPUPOJBl U B MaTePUATBLHOM >KM3HU OOIIECTBA, a TaKKe C Y4ETOM
oOumuMx 1eaeld W MPUHLHUIOB, XapPAKTEPU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpesiHero ooiero oopasoBanus B Poccuiickoit denepanuu.

XuMUsl KaK 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HayK HUIPaeT 0COoOyI0 posib B
COBPEMEHHOW IUBUJIM3AIIMM, B CO3JaHUU HOBOW 0a3bl MaTepUalbHOU KYJIbTYPHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALIMOHATIBHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
IPUPOJIBI U YelloBeKa, KOoTopoe (HopMUpYETCs B XMMHHM Ha OCHOBE MOHUMAaHMS
BEIIECTBEHHOTO COCTaBa OKPYKAIOUIETO MHUpPa, OCO3HAHUS B3aMMOCBSI3H MEXIY
CTPOEHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTAMU MPUMEHEHHS.



TecHO B3aMMOJENCTBYSI C APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMUsS CTaja
HEOThEMJIEMOH YaCThI0 MUPOBOI KYJIbTYPhI, HEOOXOJUMBIM YCIOBUEM YCIEITHOTO
TpyJAa W JKU3HU Kaxjaoro wieHa oOmectBa. CoBpeMeHHass XUMHUSI KaK Hayka
CO3MJATENbHAs, KAK HayKa BBICOKMX TEXHOJIOTMHA HAmNpaBlieHA Ha pEIICHUE
rJI00AIbHBIX  MPOOJIEeM YCTOWMYMBOTO pAa3BUTHSL YEJIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKOI O€30MaCHOCTH U OXPaHBI 3JI0POBbSI.

B cootBercTBUM ¢ OOMMMM UEISIMH W TMPUHIMIAMU CPEIHETO OOIIero
oOpazoBaHus cojaepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHb
W3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOAUMYI0 UM JJs  BbIPAOOTKHM  MHUPOBO33PEHUYECKHUX
OPUEHTHUPOB, YCHEHIHOIO BKJIIOYEHUS B JKU3Hb COLMYMa, HPOJOJKECHUS
00pa3oBaHus B pa3IUYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocTaBastomiuMu  TIpeAMeTa «XUMHs)  SBISIOTCS 0a30BbIE KypChl —
«Opranuyeckas xumus» u «OOmas M HEOpPraHUYecKas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEp)KaHUsI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAHUM M0 HEOPTaHMYECKON XUMHUHU (C BKIIOUECHHEM 3HAHUU U3 OOLIEeH XUMUH) U
OpraHn4eckor xumMuu. @OpMUpPOBAHUE JaHHOU CUCTEMBI 3HAHWW NPU U3YUYCHUU
npenMera 00ecreYrMBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEIIIECTB HA OCHOBE OOIIMX MOHATHM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHudeckas XuMmus» copmMupoBaHa B MporpamMme MO XHMHH Ha OCHOBE
CUCTEMHOTO TIOJIX0Jla K M3yYEeHHIO YuyeOHOro wmarepualia U 00yCJIOBIIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETHUYECKUX YPOBHSIX. Tak, B Kypce OpPraHMYECKOM XHMHUHM BEIIECTBA
paccMaTpUBAKOTCA Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCIMHEHUN, a TaKK€ Ha YPOBHE CTEPEOXHUMHUYECKHX U BJIEKTPOHHBIX
MPEACTaBICHU O CTpoeHuu BemiecTB. CBeaeHuss 00 H3ydaeMbIX B Kypce
BEILECTBAX JAIOTCS B PAa3BUTHH — OT YIJIEBOJOPOJOB JO CIOKHBIX OMOJIOTMYECKH
AKTUBHBIX COCIMHEHUW. B Kypce OpraHnyeckod XUMHM TMOJYy4YarOT pa3BUTHE
chopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs NEpPBOHAYAILHBIC
MPEJCTABICHUS] O XUMUYECKON CBSI3U, KIaCCHU(DUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU PEAKIINU.

[Ton HOBBIM yrJIOM 3peHusi B mpeaMeTe «XUMHs» 0a30BOro YpPOBHS
paccMaTpUBAETCsl M3YUYEHHBIH Ha YpPOBHE OCHOBHOIO OOIIEro o00pa3oBaHUs
TEOpETUYECKH MaTepuadl U (AKTOJOTHYECKHE CBEJICHMUsI O BEIIeCTBaX U
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUSD» OOy4YarolMMCsl MPEIOCTaBIsAECTCS BO3MOXXHOCTh OCO3HATh 3HAUYCHUE
NEPUOUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTMYECKUX TO3HIIHM,



rIIy0oke TOHSATh HMCTOPUYECKOE W3MEHEHHE (YHKIMA OSTOTO 3aKoHa — OT
006o01m1aromien 10 0OBICHSIONMIEH 1 MPOTHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaKHEMIIUX BENIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHCHUH, a TAKKE O XUMHUYECKHUX PEAKIUAX, WX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus jJomnojHsercs B Kypcax 10 um 11 kmaccoB
AIIEMEHTAMH COJIEP’KaHUs, WMEIOIUMH KYJIbTYpOJIOTHYECKUN U TMPHUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHUMAHHWIO B3aWMOCBSI3M XUMHUHU C
IPYTMMH HayKaMH, PacKpbIBalOT €€ pojb B IMO3HABATEILHOM M MPaKTUUECKOM
JESTENHbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHUS K IMPOIECCY
TBOpYECTBA B O0JACTH TEOPUU M MPAKTUUYECKUX TMPUIOKEHUN XUMHUHU, IOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOsieMax, CBSI3AHHBIX C XUMHEH, KPUTUUECKH OCMBICIMBATH MH(MOpPMALUIO U
OPUMEHATh €€ MJis TIOTIOJHEHUS 3HAHWM, PEIICHWs WHTEIUICKTyIbHBIX W
AKCIIEPUMEHTAILHBIX MCCIIEI0BATENbCKUX 3a/1ay. B 1ienomM coaepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHUe y OOYYaIOIIMXCS MUPOBO33PEHUYECKONW OCHOBBI JIsl TTOHUMAHUS
bunocockux HAEH, TaKuX Kak: MaTepHaIbHOE €IWHCTBO HEOPTraHWYECKOTO H
OpraHMYecKOro Mupa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB WX COCTAaBOM W
CTPOCHHEM, II0O3HABAEMOCTh MPUPOJHBIX SBICHUW IMyTEM OSKCIIEPUMEHTa U
peIIeHUs] TMPOTHBOPEYMH MEXKIy HOBBIMH (aKTaMH W TEOPETHUYCCKUMHU
MIPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMHUHU B PEIICHUHN SKOJOTUYECKUX MPoOieM, a
TaKke MpoOJeM cOepexeHUsT IHEPTETUUECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B mane pemieHuss 3aga4  BOCHUTAHUS, PA3BUTUS W COLUATM3AIUU
OoOyJaromMXcs TPUHITHIE MPOTPAMMON IO XUMHUHU TMOAXOABl K OMpPEICTICHUIO
CollepKaHUsl M TOCTPOEHHUs TpeaMeTa MpeaycMaTpuBaloT (HopMupoBaHue
YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBUN, UMEIOIMUX 0a30Boe 3HAYEHUE s
pa3IMUHBIX BHUJOB JEATEJILHOCTU: pelieHus mpoljieM, MOWCKa, aHajiu3a |
00paboTku MHGOPMAIINH, HEOOXOIUMBIX JIJIsi TPUOOPETEHUS OMBITA MPAKTHYECKON
U HCCIIEN0BATENbCKONW JESTENIbHOCTH, 3aHMMAIOIEH Ba)XKHOE MECTO B IMO3HAHHUH
XUMUH.

B mpakTtuke mnpenogaBaHus XUMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa3oBaHus, IPH ONPEICICHUH
CoJIep KaTeNIbHOM XapaKTepUCTUKH LeJied HM3y4eHHs] TMpeaMeTa HamlpaBICeHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKU Kak 0O0JIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JIESTEIHbHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIMYECKONM TOUKHM 3PEHHS] TaKOW MOJIXO0J K ONpPENEJCHUIO LeJeH H3ydeHHs
MpeMeTa SBIISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TIJIABHBIMHU LEAIMH HM3YyYEHHsI IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 -11 ki1.) sBAsttOTCA:

e (opMUpPOBAHHE CHUCTEMbl XUMHUYECKHUX 3HAHUM KaK BaKHEUIIEH
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeKaT KJIIOYeBbIE MOHATHS, QyHAaMEHTaJIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOEHHUE fI3bIKA HAYKH, YCBOCHUE U IMOHMMAHHE CYIIHOCTH JIOCTYIHBIX
000011IeHUI A MHPOBO33PEHUECKOr0 XapaKTepa, 03HAKOMJIEHHUE C HCTOpHUEH
UX Pa3BUTHUS U CTAaHOBJICHHUS,

e (QopmHupOBaHUE U pa3BUTHE MPEACTABICHUN O HAyUYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIMi, HEOOXOAUMBIX JUIsl MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB M XMMHYECKUX SBIICHU,
MMEIOILIKUX MECTO B MPUPOJIE, B TPAKTUYECKON U MOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHHUH U CIIOCOOOB JAEATEIbHOCTH, CBA3AHHBIX C HAOJIOIEHUEM
U OOBSICHEHHMEM XHUMHUYECKOTO HSKCIEPUMEHTa, COOJIOJIEHUEM TMpaBUII
0e30macHoOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ atuMm, conepkaresibHasi XapaKTepUCTUKA LEJIed U 3a1a4 U3y4YeHHUs
IIpeAMETa B IPOrpaMME 110 XUMHUH YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMH B CUCTEME CpefHero obimiero oopazoBanus. CerogaHs B
MpernojlaBaHu  XUMHM B OoJiblIel  CTeNeHW OTHAETCS  NPEeArnoYTeHHe
MIPAaKTUYECKONM KOMIIOHEHTE COAEpKaHus OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTebHOM OpraHu3aliu, BIaJCIOLIEro He
HAO0OpOM 3HaHUM, a (PYHKIIMOHAILHOMW TPaAaMOTHOCTBIO, TO €CTh CIOCOOAMHU H
YMEHUSMU aKTUBHOI'O MOJIYYEHHs] 3HAHUM M MPUMEHEHUS] UX B PEATbHON KU3HU
JUIS peIIeHUs] IPAKTUYECKUX 3aad.

B cBf3M C 3TUM IpU U3YYEHUM NpeaMeTra «XHMHs» JIOMUHUPYIOLIEE
3HauUEHHE MPUOOPETAIOT TAaKKE 1IENU U 3a]]a4H, KaK:

ajanTanus oO0y4aroluXxcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(GbopMHpOBaHHE  MHTEJUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HMPHUHATHIO TPAMOTHBIX
pEelIEHN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopmupoBaHue y OOyYaromMXCsl  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUI), HMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JUISI PA3IMYHBIX BUJOB
JESTENBHOCTU: PEIlIeHUus MpoOseM, MOUCKa, aHau3a U o0paboTku MHOpMaIuy,
HEOOXOAMMBIX JUIsl MPUOOPETEHUsI OIbITa JESTENbHOCTH, KOTOpas 3aHUMAET
BAKHOE MECTO B IIO3HAHWM XUMHUH, a TaKXKe JUI OLEHKA C TO3HLHM
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHUX
IPOLIECCOB HA OPTraHU3M YEJIOBEKA U MPUPOAHYIO CPELY;



pa3BUTHE MO3HABATEIHHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPYECKUX
CIIOCOOHOCTEH 00YUarOIIMXCs: CIIOCOOHOCTH CaMOCTOSTEIIEHO TIPUOOPETaTh HOBEIC
3HAHMS TI0 XUMHH B COOTBETCTBUU C JKU3HECHHBIMH TOTPEOHOCTSIMH, UCTIOJIB30BATh
COBpEeMEHHBIC HH(POPMAIIMOHHBIC TEXHOJOTHUN JIJIsl TIOMCKA M aHajIn3a Y4eOHOU |
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJIEPIKAHMS;

(dbopMUpOBaHUE U Pa3BUTHE Y 00YUAIOIIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBIIIJIEHUS, HA0F01aTeIbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOPhIE 0COOCHHO
HEOOXOJWMBI, B YAaCTHOCTH, NMPU ITUTAHUPOBAHWU W TPOBEICHUU XHMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTaHWE Y OOydYarommxcsi YOSKIEHHOCTH B T'YMaHHUCTHYECKOH
HaIPaBJICHHOCTH XHMHH, €€ Ba)XHOW pPOJM B PEIICHUH TI00aIBHBIX IPOOIeM
PaIMOHAIBHOTO MPUPOIOTIONB30BAHMS, TIOTIOTHEHUSI YHEPTETUIECKUX PECYPCOB U
COXpaHEHUs TPUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpexHOTrO
OTHOIIICHUSI K TIPUPOJE W CBOEMY 3I0POBBIO, a TaKXKe MPHOOPETEHHUsS OIbITa
WCITOJIb30BAHUS TIOJYYCHHBIX 3HAHWWA IS TPUHATHS TPAMOTHBIX pEIICHUH B
CUTYaIHsIX, CBI3aHHBIX ¢ XUMUYCCKUMU SBIICHUSIMH.

B ydyebHoM maHe cpemHero oOmiero oOpa3oBaHUs MpeAMET «XHUMHUS»
0a30BOT0 YpOBHS BXOJHT B COCTaB MpeIMeTHOW obmacTh «EcTecTBEeHHO-HAyYHBIC
MIPEMETBD).

OO11ee yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUU, HA 0a30BOM ypOBHE
cpeaHero oomiero oopa3oBaHus, coctaBisgeT 68 yacos: B 10 kinacce — 34 gaca (1 4a
B Hegnenro), B 11 kmacce — 34 yaca (1 gac B Hezeno).



COILEPKXAHUE OBYUYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI OPraHUYECKON XUMMH

IIpenmeT opraHM4YecKOr XUMUK: €€ BOSHUKHOBEHUE, PA3BUTHUE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepHayioB. Teopus CTPOCHUS OPraHUYECKHUX
coenunennii A. M. bytieposa, e€ ocHOBHBIE 1O10KeHUsA. CTPyKTypHBIE (DOPMYJTBI
OpraHMYecKuX BelecTB. ['omonorusa, wu3omepusi. XHUMHUYECKas CBS3b B
OPraHNYEeCKUX COCIUHEHUSX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kiaccudukaluu opraHudeckux BeniecTB. HoMeHknaTypa
OpraHUYECKUX COEAMHEHUW (CHUCTEeMaThyeckas) W TpPUBUAIbHBIE Ha3BaHUS
BOKHEUIINX MPEACTABUTENIEN KJIACCOB OPTaHUYECKHUX BEILIECTB.

OKCNIEPUMEHTAIbHBIE METOJIbl M3YUYCHHUS BEIIECTB W WX MPEBpALLCHUMN:
O3HaKOMJICHHE ¢ oOpasllaMyd OpraHMYECKHX BEIIECTB W MaTepuajaMu Ha UX
OCHOBE, MOJICJIUPOBAHUE MOJIEKYJI OpPraHMYECKUX BEIECTB, HAOIIOJIEHUE U
OMMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB MO MPEBPAILEHUIO0 OPraHUYECKUX BEILECTB
py HarpeBaHuu (IJIaBJIeHUE, O0YTJIMBAHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKMU psAx. MeraH u 3TaH —
NPOCTEHIITINE TPEJCTABUTENN alKaHOB: (PU3WYECKWEe W XWMHUYECKHE CBOWCTBA
(peakuuu 3aMelieHuss W TOPEHHUs), HAXOXKJIACHUE B MPUPOJE, IOJy4YCHUE W
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUJIEH U TPOIMUIICH —
NPOCTEHIITNE TPEJCTABUTEIN AaKEHOB: (PU3MYECKWe W XHWMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUApPATAIIUU, OKHUCJICHUS W
MOJIMMEPU3AINH ), TOJyYECHUE U TPUMEHECHHUE.

Anxaguensl: OytamueHn-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEHIIME
XUMUYECKUE CBOMCTBa (peakuus noiumepusanuu). IlomyyeHrne CUHTETHUYECKOro
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHUS, TOMOJIOTUYECKUM psijl. ALIETHIICH
— MPOCTEHINNIA TPEICTABUTENh AIKHHOB: COCTaB, CTPOCHHE, (U3HUECKHE U
XUMHUYECKHE CBOMCTBA (peaklUu THIPUPOBAHMS, TAIOTCHUPOBAHUS, THApPATAIUH,
TOpEHHUsI), MOJTyYCHUE U IPUMEHCHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuy raJIOTEeHUPOBAHUSI U HUTPOBAHUSA), MOJyYEHUE U MPUMEHEHUE. 101yon:
cocmas, cmpoenue, @usuueckue U  Xumuyeckue ceolucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOJyYeHue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHermyeckas CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAIIEKALUMHA K
pa3JIMYHBIM KJIACCaM.

[IpupoaHble MCTOYHUKHM YTIIEBOAOPOAOB. IIpupomHbIi ra3 U IOIyTHBIE
HedTaable Ta3bl. Hedth m e€ mpoucxoxnaenue. CrnocoObl nepepadOoTKu HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTUYEeCKUil), mupoiau3. I[IpoayKTbl
nepepaboTKu HEPTH, UX IPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITy. KaMeHHBbIi
YTOJb U NPOAYKTHI €ro nepepadoTKU.

OKCIIEpUMEHTAJIbHBIE METOJbl H3YYEHHs BELIECTB M HX INPEBPAIICHUM:
O3HaKOMJIEHHE C oOO0pa3llaMHl IUIaCTMAacC, KayyyKOB M PpE3HHBI, KOJUICKIHH
«Hedpte» u  «Yromp», MoOJeNMpOBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOreHONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON paOOThI: MOJYyYEHHE 3TUIICHA

Y U3Y4YEHHE €TO CBOWCTB.

PacuérHble 3anaumn.

Bblunciennss 1Mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM IMPOAYKTa PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MIPOYKTOB PEAKLIUN).

Kuciiopoaconep:kamue opraHu4ecKue coeJMHeHUs

[IpenenbHble OQHOATOMHBIE COHUPTHL. MeETaHON MW 3TAaHOJ: CTPOECHHE,
¢u3nueckue M XMUMHYECKHE CBOWCTBA (pPeakluMh C aKTUBHBIMH METaJUIaMH,
raJIoreHOBOJIOPOAMH, TOpPEHHUE), NpHUMEHEHUE. BoaopoaHble CBSI3M MEXIY
MOJIEKYJIaMH CIIUPTOB. JlelicTBHE METaHOa U 3TaHOJIa HA OPraHN3M YEJI0BEKA.

MHOroatoMHbl€  COMPTHL. DTWICHIJIMKOJIb W  TIHIEPHUH: CTPOCHHE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO LIEIOYHBIMU
METaJUlaMH, KaueCTBEHHas PEaKUus Ha MHOTOAaTOMHbIE crUpThI). JleiicTBue Ha
OopraHusM yesnoseka. [ [puMeHenune rmuueprHa U 3TUIEHTIIUKOJIS.

@deHoN: CTpOCHHME MOJEKYJbl, (U3NYECKUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts (enona. [Ilpumenenne genona.

Anbaeruapl U kemownwvl. DOpMaNbIETH, alETAIBJICTUI. CTPOCHHUE,
¢busnyeckue U XUMHUYECKHE CBOMCTBA (peaklUWU OKHUCICHHUS U BOCCTAHOBJICHHUS,
KauyeCTBEHHBIE PEAKIUN), TOTYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCIJIOTBL: CTpOECHHE, (PU3NYECKHEe W XUMHUYECKUE CBOICTBa (CBOICTBA,
o0miue Uit Kjacca KUCIOT, Peakiys 3Tepu(pUKaluu), MOJIy4eHne U IpUMEHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJOTHl KaK MPEICTABUTEIU BBICHIUX KapOOHOBBIX
KHUCJIOT. MbL1a Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE IEUCTBHE.

CnoxHble 3(QuUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['mMaponus
cioxHBIX hupoB. XKupsel. ['naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb JKUPOB.



VYrneBonpl:  coctaB, Kiaccuukamus — yrieBoaoB  (MOHO-, U- U
noaucaxapubl). ['roko3a — npocTediuii MOHOCaXapua: OCOOEHHOCTH CTPOECHMUS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOMCTBA (B3aMMOJEWUCTBHE C
ruapokcuom Meau(ll), oxucnenue aMmuadHbIM pacTBOopoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKEHHE TIJIIOKO3bl), HaXOXKJIEHUE B MpPHUpOJE, NPUMEHEHUE,
ouonoruueckas poib. otocunTe3. pyKTo3a Kak H30MEP IIFOKO3BL.

Kpaxman u nemnrono3a kak npupojHbie nonuMepsl. CTpoeHre Kpaxmaia U
HEeUroI03bl.  PU3MUEeCKMe W XHMMHUYECKHE CBOMCTBAa Kpaxmaia (THAPOJIH3,
KAueCTBEHHAsI PEAaKLUs C HOJIOM).

OKCIIepUMEHTANIbHBIE METOAbl H3Y4YEHMsI BEILIECTB M HMX IpEBpallleHUi:
MPOBE/ICHNE, HAOJIIOJICHHE W OINHCAHME JEMOHCTPALMOHHBIX OINBITOB: TOPEHHE
CIOUPTOB, Kau€CTBEHHbIE PEAKIMH OJHOATOMHBIX CHUPTOB (OKUCIEHUE 3TaHOJa
okcusioM Meau(Il)), MHOroaroMHBIX CHOUPTOB (B3aMMOJACHCTBUE TJIMIIEPUHA C
ruspokcusiom Meau(ll)), anpaernnoB (OKUCiIeHne aMMHAaYHBIM PacTBOPOM OKCHJIA
cepeOpa(l) m runpoxcugom menu(Il), B3aumopeiicTBue Kpaxmaia € HOAOM),
IIPOBEICHHUE NMPAKTUYECKON pabOThI: CBOMCTBA pacTBOpPa YKCYCHOW KHCIIOTHI.

Pacuérnsle 3anaun.

Bbruncnenust mo ypaBHEHUIO XHMMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJIHOTO BEIECTBA WJIM MPOJYKTa PEAKIMU MO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MTPOYKTOB PEAKLIUN).

A3oTcoeprKalme OpraHu4ecKue COeTMHEHHUS.

AMUHOKHUCIIOTHI Kak am(oTepHble oprannyeckue coeauHenus. dusnueckue
U XMMUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpUMeEpe TIulMHA). buonoruueckoe
3HaYE€HWE aMUHOKHCIOT. [lenTupl.

benku Kak NpUPOJIHBIE BBICOKOMOJIEKYJSIpHBIE coennHeHus. llepBuunas,
BTOPUYHAS M TpPETUYHasl CTPyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OEIKOB:
TUIPOJIN3, IEHATYpallMsl, KAUECTBEHHBIE PEAKIIMH Ha OCJIKU.

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M WX IPEBPAILCHHIA:
HAOJI0/IEHUE U ONKCAHUE IEMOHCTPAIIMOHHBIX OIBITOB: J€HATypanus OeIKOB MpU
HarpeBaHUM, LIBETHbIE peaKLUu OEIIKOB.

BbicokoMouiekyJIsipHbIe COeIUHEHM s

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED,
IIOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPU3ALNH, CPEIHSS MOJIEKYISPHAS
macca. OCHOBHbIE METOJABl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCJUHEHMH —
MOJIMMEPHU3ALIHS ¥ OJTUKOHACHC AU,

OKCHEpUMEHTAIbHBIE METOAbl HM3YYEHHs] BEIIECTB M HUX IMPEBPAILECHHIA:
O3HAKOMJIEHHE C 00pa3liaMM MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.



Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUHU OPTAHUYECKON XMMUHU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX ECTECTBEHHO-
Hay4YHBIX TOHSTHH, TaK M TOHSATUN, SBISIOMIMXCS CUCTEMHBIMH JJIS OTIEIbHBIX
MPEMETOB €CTECTBEHHO-HAYYHOTO I[UKJIA.

OOmme ecTeCTBEHHO-HAYYHBIEC MTOHATHUS: SBJICHNUE, HAYYHBIN (DaKT, TUIIOTE3a,
3aKOH, TEOpHs, aHAJIU3, CHHTE3, KiIaccUuUKaIus, NepUOJUIHOCTb, HAOIIOJCHHE,
HU3MEpEHUE, IKCIIEPUMEHT, MOCIHUPOBAHUE.

®dusnka: Martepus, OJHEprus, Macca, aToM, DJIJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKUN YpPOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (U3MUECKUE BEJIMUYUHBI U €IMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
(dboTocuHTE3, OMOJIOTMYECKH aKTUBHbIC BellecTBa (OENTKH, YTIEBOJbI, KUPHI,
(hepMeHTHI).

['eorpadusi: MuHEpasbl, TOPHBIE MOPOJIbI, TOJIE3HBIE UCKOMAeMbI€, TOILIUBO,
peCypCHI.

TexHomorusi: MNHUIIEBbIE MNPOAYKTHI, OCHOBBI PAIMOHAIBHOTO MHUTAHUS,
MOIOIIIME CPEJICTBA, JIEKAPCTBEHHbIE U KOCMETUYECKUE MPENapaThl, MaTEpUaIbl U3
UCKYCCTBEHHBIX M1 CUHTETUYECKUX BOJIOKOH.



INTAHUPYEMBIE PE3VJIBTATBI OCBOEHU A [TPOT'PAMMBI 110 XMW
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOy4arolMMHUCS MPOrpaMM CpeAHero o0mero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeAMETHBIM U TOpeaMeTHbIM). HayuHo-meroanueckoil OCHOBOM — JUIs
pa3pabOTKHU IUJIAHUPYEMBIX PE3YyJbTaTOB OCBOEHHUS MPOrPaMM CpPEIHEro OOLIEro
00pa30BaHUsI SABJIAETCS CUCTEMHO-AEATEILHOCTHBIN MOAXO/I.

B COOTBETCTBHHM € CHCTEMHO-AEATENBHOCTHBIM IOAXOAOM B CTPYKTYpE
JMYHOCTHBIX PE3yJbTaTOB OCBOCHHMs IpeIMeTa «XUMHS» Ha YPOBHE CPEIHETO
o0111ero 0Opa3oBaHusl BbIJICIEHBI CICAYIOIINE COCTABISIOININE:

OCO3HAHHUE OOYYAIOUIMMHUCS POCCUICKOW TpakAaHCKOW HJICHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEIEIICHHIO;

HaJINYMe MOTUBALUU K O0yUEHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEXKIEHUH JTMYHOCTH HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAULIMKA 0a30BOM HAYKHU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTH OOYyYaroluxcs PyKOBOJCTBOBAaTbCS B CBOEH
JEATENBHOCTH LEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAMH, NPUCYIIMMH LEIOCTHON
CUCTEME XMMHYECKOT0 00pa30BaHus;

HaJIM4ME MPABOCO3HAHUS HKOJIOTMYECKON KYJIBTYPbl U CIOCOOHOCTH CTaBHUTh
LEJIU U CTPOUTD KU3HEHHBIE IIJIAHBI.

JIn4HOCTHBIE pe3yJbTaThl OCBOEHUs IpeameTa «XHMHS» JOCTUTalTCs B
€AMHCTBE YYEOHOM M BOCIUTATEIbHOM JAESATENIBHOCTU B COOTBETCTBUU C
I'YMaHHUCTHYECKUMH, COUUOKYIbTYPHBIMH, TyXOBHO-HPABCTBEHHBIMU LEHHOCTSIMU
U HJeaJlaMd POCCHUMCKOrO TPakJIaHCKOTO OOILECTBa, MPUHATHIMU B OOLIECTBE
HOpMamMM W [paBWIaMHU  [OBEJCHMS, CHOCOOCTBYIOUIMMH  IpoLEeccam
CaMOMO3HAHUs, CaMOpPa3BUTUS U HPABCTBEHHOTO CTAHOBIIEHUS JIMYHOCTH
00yJaroITIXCsl.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS IpeaMeTa «XHMHS»  OTPAKAOT
Cc()OPMUPOBAHHOCTh OIBITA II03HABATEIBHOM W TPAKTUYECKOM JEATEIBHOCTH
oOy4Jaronmxcs Mo peaju3alyy MNPUHATHIX B 00IIECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacTH:

1) rpak1aHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YYarOIIUMHUCS CBOUX KOHCTUTYLIMOHHBIX IIpaB U 00s3aHHOCTEH,
YBaXEHUS K 3aKOHY M MPABONOPAJIKY;

MPEACTABICHUS] O COLMAIBHBIX HOpPMax M IpaBWiaxX MEXINYHOCTHBIX
OTHOIIICHUN B KOJJICKTUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIBHOCTH IIPU CO3JaHHUU
y4eOHBIX MPOEKTOB, PEIICHUH Y4€OHBIX M MO3HABATENbHBIX 3a/1a4, BHIIOJHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TOHMMAaTh M TPUHUMATh MOTHUBBI, HAMEPEHHs], JIOTUKY H
apryMEeHThI IpYTUX MPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH 1€ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHUS

LIEHHOCTHOIO OTHOLIEHUS K HCTOPUYECKOMY M HAy4YHOMY HacCJIEAUIO
OTE€UYECTBEHHON XMMUM;

yBaXEHHUsI K MpOIlecCYy TBOpPUECTBA B OOJACTH TEOPUH U TMPAKTUUYECKOTO
NPUMEHEHUS! XUMHUH, OCO3HAHMS TOTO, YTO JOCTHIKEHUS HAyKH €CTh PE3yJIbTaT
JUINTENIbHBIX ~ HAOMIOJAEHUM, KPOMOTIMBBIX  HKCIEPUMEHTAIbHBIX  IOHCKOB,
MOCTOSIHHOTO TPY/la YYEHBIX U MPAKTUKOB;

UMHTEpeCa W I03HABATEIbHBIX MOTHBOB B IIOJIYYEHUH M TMOCIEAYIOIIEM
aHaJin3e MHQOpMAaIMK O MEPEOBbIX JTOCTHKEHUSX COBPEMEHHOW OTE4YEeCTBEHHOM
XUMUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, 3TUYECKOTO TIOBEACHN;

CIIOCOOHOCTH OLICHMBATh CUTYalluH, CBA3aHHbBIE C XUMUYECKUMU SBJICHUSMU,
U NPUHUMAaTh OCO3HAHHBIE PEIICHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLICHHBATh CBOE IOBEACHUE U IIOCTYNKM CBOMX TOBApUILEU C
NO3ULMI HPaBCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAaHUE IOCIEIACTBUN ITUX
ITOCTYTIKOB;

4) popMupoBaHHs KYJIbTYPHI 310POBbS:

NOHMMaHHs LEHHOCTEH 370poBOro MW Oe30macHoro obOpas3a KU3HH,
HEOOXOAMMOCTH OTBETCTBEHHOI'O OTHOLIEHUS K COOCTBEHHOMY (U3UYECKOMY U
IICUXWYECKOMY 370POBBIO;

coOmtoieHus1 mpaBui O€30MacHOro OOpalieHusi C BEIIeCTBAaMU B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYAOBOM JAEATEIBHOCTH,

[NOHMMAaHUS LEHHOCTH MPaBWI HWHIUMBHIYAIBHOIO M  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYalUsX, YTPOKAIOIIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN M HENPUATHS BPEAHBIX MPUBBIYEK (YHOTPEOJICHHUS
AJIKOT'0JIsI, HAPKOTUKOB, KYpEHU);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B y4e€OHO-HMCCIIE0BATEIbCKOM
NESATENbHOCTH, OOIIECTBEHHO IIOJIE3HOM, TBOPYECKOM M JAPYIHX  BHJAX
NEATEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE B PpEIICHWM MPAKTUYECKUX 3a]ad
COLIMAJIbHOM HANPaBJIIEHHOCTH (B paMKax CBOET0 KJacca, IIKOJIbI);



WHTEpeca K MPAKTUIECKOMY U3YUYEHHUI0 MPOodecCuil pa3IudHoro pojia, B TOM
YHUCJIE HA OCHOBE MIPUMEHEHUS TPEAMETHBIX 3HAHUIN M0 XUMHH;

YBOKEHUS K TPYAY, JIOJISAM TPyJa U pe3yiabTaTaM TPYAOBOU AESITEIHHOCTH;

FOTOBHOCTM K OCO3HAaHHOMY BBIOOPY HHAMBUAYAIbHOW TpaeKTOpUU
oOpa3zoBanus, Oyaymiedl mpodeccur W peaau3aluud COOCTBEHHBIX >KH3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpeOHOCTeN 0011IeCTBa;

6) 3K0J1I0rH4eCKOro BOCIMTAHMS

HKOJIOTUYECKHU I1eJIeCOOOPA3HOTO OTHOIIEHUS K TPUPOJE, KaK HCTOYHHKY
CYILIECTBOBaHHUS )KU3HH Ha 3€MIIE;

MMOHMMAaHMS TJIOOAJTBHOTO XapaKTepa SKOJOTMYECKUX TMpoOJieM, BIMSHUS
AKOHOMUYECKHUX MPOIIECCOB HA COCTOSIHUE MTPUPOTHON U COLUATILHON CPEIbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTWIKEHUW XUMHH  JUIS
pelIeHNs BONPOCOB PALlMOHAIBHOIO MPUPOAOTIOIb30BaHNUS;

AKTUBHOTO HENPUATUA JCHUCTBUM, IMPUHOCAIIMX BpEH  OKPYKAIOIIEH
MPUPOJHON Ccpejle, YMEHHsSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPALIATh UX;

HaJIUYMS Pa3BUTOrO SKOJOTMYECKOIO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIBTYPHI,
OTIbITA JeSATeTbHOCTH HKOJIOTUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCS MMH B ITO3HABATEIBHOM, KOMMYHHKAaTHBHOM M COLMAJIBHOU
MPaKTUKE, CIOCOOHOCTM W yMEHHUS AaKTUBHO TNPOTHUBOCTOSITH HJICOJOTHH
xemohoouu;

7) HEeHHOCTH HAYYHOI'0 MO3HAHUS:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAyKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMAaHUS CHeUu(PUKM XUMUM KaKk HayKH, OCO3HaHHUS €€ pOJIu B
(GhopMUPOBAHUM PAIMOHAIBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MPECTaBICHUS] 00 OKpY>KalollleM MUpE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B
MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHUH TMpOoOJIeM COXpaHECHUS
IPUPOJIHOTO PABHOBECHS,

yOeKAEHHOCTH B  0OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBICHHOCTH W BaXHOM poOJd B
CO37aHMHM HOBOW 0a3bl MaTepUATBHOU KYJIBTYPhI, PEIICHUH TI100aIbHBIX TIPOOIEM
YCTOMYHMBOTO Pa3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPreTUYECKOM, MUIIEBONH U
AKOJIOTUYECKON 0€30MacHOCTH, B PAa3BUTHM MEIUIIMHBLI, 00ECTICUCHUHU YCIOBUU
YCIEIIHOTO TpyJa W SKOJOTMYECKH KOMMOPTHON KHU3HM KaXKIOrO YJieHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPaMOTHOCTH: TIIOHMMAaHUSA CYIIHOCTH METOJIOB
MO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJb30BaTh



MOJTy4yaeMble 3HaHUA JJIs aHaJIM3a U OOBSICHEHUS SIBICHUI OKPY>KAIOLIEr0 MHUpa U
OPOUCXOASIINX B HEM U3MEHEHUH, yMEHUS JejaTh 000OCHOBAHHBIE 3aKIOYEHUS HA
OCHOBE HAy4yHbIX (DaKTOB M MMEIOLIUXCS [JaHHBIX C ULEJIbI0 MOJy4YEeHHS
JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIIOJIb30BATh XUMHYECKHE 3HAHMS IS
peleHus: IpoOJieM B PeabHbIX )KU3HEHHBIX CUTYAIINAX;

MHTEpeca K NO3HAHUIO U UCCIIE0BATENIbCKON AESITEIbHOCTH;

TOTOBHOCTM M  CHOCOOHOCTHM K  HENPEPBIBHOMY  OOpa30BaHUID U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyY€HUIO HOBBIX 3HAHMM IO XHMHH B
COOTBETCTBHUHM C KU3HEHHBIMU TOTPEOHOCTSIMU;

MHTEpeca K 0COOEHHOCTAM TpyJa B pa3iM4HbIX cepax NpodecCHOHaIbHON

NEATEIIbHOCTH.
METANIPEIMETHBIE PE3YJIBTATbBI

MetanpeaMmeTHble pe3ysibTaThl OCBOCHHS yU4e€OHOro mpeaMera «XuMUus» Ha
YPOBHE CpEeAHEr0 00111er0 00pa30BaHUs BKIIOYAIOT:

3HAQUMMBIE IS (GopMHpOBaHHS  MHPOBO33PEHHUS oOy4Jarommxcs
MEXIMCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHATHUS, OTPa’Karolue
[IEJIOCTHOCTh HAay4YHOM KapTUHBI MHUpa U cHeUu(UKy METOJO0B IO3HAHUS,
HCTIONIb3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIEeCTBO, SHEPTUs, SBICHUE,
MpOILECC, CUCTeMa, HAyYHBIA (DaKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
Teopus, UCccle0BaHne, HAOII0eHIE, U3MEPEHHE, SKCIIEPUMEHT U ApYyTHE);

yHHUBEpCalbHblEe yuyeOHbIE NEHCTBUS (MO3HABATEIbHbIE, KOMMYHHKAaTHUBHBIE,

PETYJISTUBHBIE), o0ecreynBaroIme dbopmupoBaHue (byHKUMOHATBHOU
I'PaMOTHOCTH U COLIMATIbHOM KOMITETEHIINH 00YyYaroInXcs;
CHOCOOHOCTb oOyuarommxcs UCMOJIb30BaTh OCBOEHHBIE

MEXIMCIUIUIMHAPHBIE, MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHBbIE YUYEOHBIE
JEUCTBHUS B II03HABATEIBHOU U COLMAIIBHOMN IIPAKTHKE.

MeranpenMeTHble PE3yJbTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCAIBHBIMU
y4eOHbIMU  TIO3HABATEIbHBIMM, KOMMYHUKATUBHBIMH U  PEryJISTUBHBIMU
JICUCTBUSAMU.

Osaanenne YHHBEpPCAIbHBIMH y4eOHBIMH M03HABATEIbHBIMH
AeCTBUSIMM:

1) 6a30Bble JJOruvyecKue aeMcTBusi:

CaMOCTOSITENILHO  (OpPMYJIHpPOBaTh M aKTyaJlM3UpoOBaTh  IMpoOiemy,
BCECTOPOHHE €€ pacCMaTpUBAaTh;

ONpENENATh LENN JACATEIbHOCTH, 3aaBas MapaMeTpsl W KPUTEPUU HX
JNOCTHKEHUS, COOTHOCUTD PE3YJIbTAThI AESATEIBHOCTH C IIOCTABICHHBIMHU LIEIISAMU;

UCIIO/Ib30BATh IIPU OCBOCHWM 3HAHWUM INPUEMBI JOTMYECKOIO MBIIUICHUS —
BBIJICIATh XAPAKTEPHBIE NMPU3HAKU MOHATHUN M YCTAHABIMBATH MX B3aHMMOCBS3b,



HCIIOJIb30BaTh COOTBETCTBYIOUINE MOHATHS 1J1 OOBSICHEHHS OTIEIbHBIX (DAKTOB U
SIBJICHUU;

BBIOMpPATh OCHOBAaHUSA M KPUTEpUU [UIS KIAacCU(UKAMU BELIECTB W
XUMHYECKUX PEaKIIUM;

YCTaHABIMBAaTh MPUYMHHO-CIECICTBEHHBIE CBSI3W MEXAYy H3yYaeMbIMU
SBJIICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKIACHUS (MHIYKTUBHBIE, JEAYKTHUBHBIE, IIO
AQHAJIOTMH), BBIABIATH 3aKOHOMEPHOCTM M MPOTUBOPEUHS B PaCCMaTPUBAEMBIX
SBIICHUSX, (DOPMYJIHPOBATH BHIBOJBI U 3aKIIOUECHHUS;

IPUMEHATH B MPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XUMUN CHMBOJIMYECKUE
(3HAKOBbBIE) MOJIENH, MPEOOPA30BBIBATH MOJIEIbHBIE MPEACTABICHUS — XUMUYECKUMA
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakuuy — IpPU PEUIEHUH YYEOHBIX ITO3HABATENIbHBIX W NPAKTUYECKUX 3a/]ad,
IPUMEHATh HA3BAHHBIC MOJIEIIBHBIE MPEACTaBICHUS IS BBIABICHUS XapaKTEPHBIX
MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMUUYECKHUX PEaKLIUM.

2) 0a30BbBI€e HCCJEN0BATEIbCKHUE A€iCTBUS:

BJIAJETh OCHOBAMHU METOJIOB HAYYHOIO IMO3HAHMUS BEIIECTB U XMMHYECKHUX
peaxkiuu;

(bopMyIUpPOBATH LIEJIM U 33/1a4U UCCIEI0BAHUS, UCIIOIb30BaTh MOCTABIECHHBIE
U CaMOCTOSTEIbHO C(OPMYJIMPOBAHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JUIsl (DOPMHUPOBAHMS THUIOTE3bI MO MPOBEPKE MPaBUIBHOCTH
BBICKa3bIBAEMBIX CYKJICHUN;

BJIAJETh HAaBBbIKAMU CAMOCTOSITENILHOTO IIJITAHUPOBAHUS U IPOBEICHUS
YUYEHHUYECKUX IKCIIEPUMEHTOB, COBEPUIEHCTBOBATh YMEHHS HAaOIIOJaTh 32 XOJA0M
mpolecca, CaMOCTOSATENbHO MPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyIUpOBaTh
00001IeHNSI ¥ BBIBOIBI OTHOCUTENIBHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIIEI0BAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;

npuoOpeTaTh OMNBIT YYEHUYECKOM HCCIEAOBATENBCKOW M MPOEKTHON
AESITENbHOCTH, MPOSBIATh CHOCOOHOCTH M TOTOBHOCTh K CAMOCTOSITEILHOMY
IIOMCKY METOJIOB PEIICHMs NPAKTUYECKUX 3a7a4, NPUMEHEHHUIO pPA3IMYHBIX
METO/IOB ITO3HAHMUS.

3) padora ¢ ungopmanmein:

OPUEHTHPOBATHCSI B Pa3IMYHBIX HCTOYHUKAX HMHpopManuu (HAy4dHO-
HOMyJIApHAs JMUTepaTypa XHUMHUYECKOTO COJIEp)KaHus, CIpPaBOYHbIE IOCOOMS,
pecypcbl MHTEpHeTa), aHanmu3upoBaTh MH(OPMAIMIO Pa3IMYHBIX BUAOB U (QopM
MIPE/ICTaBIICHNUS, KPUTUYECKU OLICHUBATh eé JOCTOBEPHOCTD U
HEIIPOTUBOPEUYUBOCTb;



(bopMyIMpoOBaTh 3alpOChl U MPUMEHATH PA3JIMYHBIE METOAbI MPU TOUCKE U
orbope wuHPOpPMAIIMKA, HEOOXOAUMON JJis BBITIOJTHEHUS Yy4YEeOHBIX 3ajad
OIPEICIIEHHOTO TUIIA;

NpuOOpeTaTh OMNBIT HCHOJIB30BAHMS HH(POPMALMOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUHA U Pa3INYHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMYy  IpEACTaBICHUS
uHpopmanuu (cxeMbl, rpaduKu, T1arpaMmbl, TAOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HbIM SA3BIK B KAyeCTBE CpeACTBAa NpH pabore C
XUMHYECKON HH(OpMAIMeil: NpPUMEHSITh MEXIpeaMeTHble ((pu3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpeBUATYpbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W  MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HaIJIATHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH /1efiCTBUSIMM:

3aJ]aBaTh BOIPOCHI M0 CYHIECTBY OOCYKJAa€MOW TEMBbI B XOJ€ AUaIOra W/Win
JUCKYCCUM, BbICKAa3bIBaTh  HJIeW, (QOPMYJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTENBHO BBIITOJIHEHMS PEJI0KEHHOM 3a1a4H;

BBICTYIIaTh C MpE3EHTAaIeil pe3yJbTaTOB IO3HABATEIbHON AESITETbHOCTH,
HOJYYEHHBIX CAMOCTOSATEIBHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BHIIIOJHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealn3aluy y4eOHOTro MpoeKTa U (HOpPMyYIUPOBATH BBIBOJIBI
o pe3yjbTaTaM NPOBEAEHHBIX HMCCIEAOBAHUN MYyTEM COTJIACOBAaHUsS MO3ULIUN B
X0Jie 00Cyk/1eHNs 1 0OMEHa MHEHUSIMHU.

OgyaieHUe YHMBEPCAJIbHBIMH PeryJsTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOATENBHO IUIAHUPOBATh M OCYIUECTBIATH CBOKO ITO3HABATEIBHYIO
JEATENbHOCTh, ONpeNeisas €€ Uenu M 3aJadd, KOHTPOJIUPOBATh M IO MEpE
HEOOXOAMMOCTH KOPPEKTUPOBAaTh Ipe/UlaraéMblii aarOpuTM JEHCTBUH IpH
BBINIOJIHEHUHU YYEOHBIX M HCCJIENOBATENbCKUX 3aJad, BbIOMpaTh Haubojee
3¢ (eKTUBHBIN crnoco0 HMX peumeHuss ¢ YYETOM NOJYyYEeHHsS HOBBIX 3HAHUM O
BELIECTBAX U XUMUYECKUX PEaKIUX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH N1E€ATENbHOCTH HAa OCHOBE CaMOAaHaIU3a
Y CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpenmeTHble pe3ynbTaTbl OCBOEHHS Kypca «Opranudeckass XUMUS»
OTPaXXaroT:

c(hOpMUPOBAHHOCTh  IPEACTABICHUM O XHMHUYECKOM  COCTaBIISIFOIICH
€CTECTBCHHO-HAYYHON KapTUHBI MHpa, POJM XHMHUU B TO3HAHUU SIBIICHUU



Opupoasl, B  (OPMUPOBAHMM  MBIIUICHUS U KYJbTypbl JIUYHOCTH, €&
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEIICHUSI TPAKTUYECKUX 3a]1ad
U DKOJIOTMYECKH OOOCHOBAHHOI'O OTHOUIEHUS K CBOEMY 3/I0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMMYECKMX  3HAHHUM, KOTOpas  BKJIIOYAET:
OCHOBOITOJIATAIONIME TOHATHUA (XMMUYECKUM DJIEMEHT, aToOM, »JJEKTPOHHAs
000JI04YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTb, 3JIEKTPOOTPULATEIBHOCTD, XUMUYECKAS
CBSI3b, CTPYKTypHasi ¢opmyisa (pa3BépHyTas U COKpaIIEHHAs), MOJb, MOJISIpHas
Macca, MOJISPHBIM 00BEM, VYIJIEPONHBIN CKeleT, (yHKIMOHANbHAs TPYIIa,
paguKall, U30Mepusi, U30MEPBI, TOMOJIOTUYECKUN Psii, TOMOJIOTH, YIJIEBOJOPOIBI,
KHCJIOPOA U a30TCOAEPKAIIUE COCIUHEHUS, MOHOMED, IMOJIUMEpP, CTPYKTYPHOE
3BE€HO, BHICOKOMOJIEKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemectBs A. M. ByTtiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHMBOJMYECKHN S3bIK XHMHH; MHUPOBO33PEHUECKUE 3HAHMS,
JIeKAIME B OCHOBE IMOHUMAHUS NPUYMHHOCTH M CHUCTEMHOCTH XUMHYECKHX
ABJICHUM, (DAKTOJIOTMUECKHE CBEAEHUS O CBOICTBaX, COCTaBe, MOJIYYEHUU U
0e30MacHOM HCITOJIb30BAaHUM BAXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY H
NPaKTUYECKOMN AEATEIbHOCTH YEIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHMM BBISIBISATH XapaKTEepHbIE MPU3HAKKA TOHSTHUH,
YCTaHABIIMBAaTh WX B3aUMOCBS3b, UCIIOJIb30BATh COOTBETCTBYIOIIUE TMOHSITHUS MPH
ONMCAHUU COCTABA, CTPOCHHUS U MPEBPALIEHUN OPTaHUYECKUX COCAUHECHUM;

c(OpMHPOBAHHOCTh YMEHHMM HCIIOJIb30BAaTh XUMHUYECKYIO0 CHUMBOJIUKY MJis
COCTaBJICHHUSI MOJIEKYJSIDHBIX U CTPYKTYpPHBIX (pa3BEPHYTOH, COKpalI€HHON)
dbopmMys1 OpraHMYECKMX BEIIECTB W YPaBHCHUN XUMHUUYECKUX PEaKIIUH,
M3TrOTaBIIMBaTh MOJIEIM MOJIEKYJ OPraHMYECKHX BEUIECTB I WILTIOCTPAIIMU HUX
XUMHYECKOTO ¥ IPOCTPAHCTBEHHOI'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUN YCTAHABIWBATH MPUHAJICKHOCTh H3YYEHHBIX
OpPraHWYECKUX BEIIECTB II0 HMX COCTaBy M CTPOCHUIO K OIPEAEIEHHOMY
KJIacCy/Tpynmne coeluHeHul (yriIeBOJOpObl, KHUCIOPOJ U a30TCoAepKallue
COCJIMHEHHUS, BBICOKOMOJIEKYJISIDHbIE COCJAMHEHMs), JaBaTh WM Ha3BaHUS II0
cucremarnuecko HomeHkiarype (IUPAC), a Takke mpuBOIUTH TpUBHUATILHBIE
Ha3BaHMsI OTACJIBHBIX OPraHUYECKUX BEUIECTB (ITHIICH, MPOIMIICH, AalleTUJIEH,
ATWICHTJINKOJb, TJHIEPUH, (eHol, (GOopMallbIerua, aleTaibJAernu]l, MypaBbUHAS
KHCJIOTa, YKCYCHAsI KHCJIOTa, OJIEMHOBAsA KHUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJIFOKO34,
dbpyKTO3a, Kpaxmal, eJTI0JI03a, TIUIHUH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACNSITH BHUJBI XUMHUYECKOM CBS3U B
OpraHUYECKUX COCNMHEHUSAX (OMHAPHBIE U KPATHBIC);



c(OpPMHPOBAHHOCTh yMEHHUS TPUMEHATH TOJOXKEHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ayis o0bsCHEHUs] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT X COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHUSI MaCcChl BEIIIECTB,;

c(hOpMUPOBAHHOCTh ~ YMEHUN  XapakTepu3oBaTh  COCTaB, CTPOECHHUE,
bu3nUeckue W XUMUYECKHE CBOMCTBA TUMWYHBIX TMPEICTABUTENIECH pPAa3THUHBIX
KJIACCOB OPTraHMYECKUX BEHIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, alleTUJIEH,
Oyranuen-1,3, metwnOyraauen-1,3, OeH30J, METaHOJ, ATaHOJ, STUJIEHIJIMKOJb,
[JIMIEPUH, (PEHOJI, aleTalbleTu]l, MypaBbUHAsE U YKCYCHAasl KUCIOTHI, TJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHUHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKHU YTIIE€BOOPOIHOTO
Coipbsi  (HE(QTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TEepepadboOTKU W
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTb YMEHHUM MPOBOAUTH BBIYHCICHUS TI0 XUMHUUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJUYECTBA MCXOJIHOTO BEIECTBA WU MPOIYKTa
peaknuu 1O W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO W3 HMCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJCTh CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XMMUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX SBIICHUI (HaOII0IeHNe, U3MEPEHHUE, DKCIIEPUMEHT, MOJISITMPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKUE 3HAHUS I8 TPUHATUS PEIICHU B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIOIaTh TPABIIIA TIOJIb30BAHUS XUMHUECKOU
nocyJo 1 J1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpalleHHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJTHEHUIO JTaOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHUH ITUIAHUPOBATH W BBHITIOJHATh XUMHUYECKHM
AKCIIEPUMEHT (TIPEBpAILEHUs OPTaHUYECKUX BEIIECTB MPU HArpeBaHUU, MTOIyYCHHUE
ATUJIEHA U W3Y4YEHHUE €ro CBOWCTB, KAaue€CTBEHHBIE PEaKIMU OPraHUYECKUX
BEILIECTB, JIeHATypalusi OEJIKOB MpH HArpeBaHUU, IIBETHHIE PEakiMu OEIKOB) B
COOTBETCTBHHM C TMpaBWJIaMU TEXHUKHA OE30MacHOCTH TMpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYAOBAHHMEM, TMPEACTABISATH PE3YyJIbTAThI
XUMHUYECKOTO JKCIEepUMEHTa B (OpMe 3alucyd YpPaBHEHUU COOTBETCTBYIOIIUX
peakiuii u GopMyIUPOBATH BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OpPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMUYECKYIO
uHpOpMAIINIO, TOJYyYaeMYyl0 U3 pa3HbIX MCTOYHUKOB (CpEACTBA MAacCCOBOM
uHpopmanuu, aTepHeT U Apyrux);



chOpMHUPOBAHHOCTh  YMEHHH  CcOOMIOAaTh  IpaBHWJa  AKOJOTHYECKHU
1eJIeCO00pa3HOro TMOBEJAEHUSI B OBITY WM TPYIOBOM JEATEIBHOCTH B LEJAX
COXpPAHEHMSI CBOETO 3JIOPOBbS U OKPYKAIOIIEH MPUPOIHON Cpellbl, OCO3HABATH
OMacCHOCTh BO3JICUCTBUS HA JKUBBIE OPraHU3MbI OMPEACIEHHBIX OPTraHUYECKUX
BEIECTB, MOHUMasi cMbici Tokasarens [IJIK, mosicHaTh Ha mpuMepax CrocOoOBI
YMEHBIICHUSI M TPEJOTBPAIEHUS WX BPEIHOTO BO3JIEUCTBHUS HAa OpPraHU3M
YeJI0BEKa;

JUIsl 00YYarOIIMXCsl ¢ OTPaHUYEHHBIMU BO3MOXKHOCTSMH 3/I0POBbS: YMEHHUE
MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAX IO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBJICHUM;

JUISL  CIIETIBIX M CIA0OBUIAIIMX OOYYaIOIIUXCA: YMEHHE MCIOJb30BaTh
penbedHO-ToUeuHyI0 cuctemy oOo3HaueHui JI. Bpaitns mjis 3anucu XUMHUYECKUX

dbopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KUIIACC
KosnnuyecrBouacos DJIEeKTPOHHbIE
Ne HaumenoBanuepasaeioB u
IpakTHyecKknepadoT (undpossie)
n/n TEeMIIPOrpaMMBblI Bcero KonTpoabHbIepadoThI
bl o0pa3oBaTe/bHbIEepPeCypChl
Pa3znen 1.TeopeTnueckue 0CHOBBI OPraHUYeCKOM XMMHUHU
[IpenMeTt opraHuYeCKON XHUMUHU.
1.1 Teopus cTpoeHUs] OpraHUYECKUX 3
coequHennii A. M. bytnepoBa
Hroronopazneny 3
Pa3zgea 2.YrieBoaopoanbl
21 [IpenenbHBICYTIIEBOAOPOIBI — )
' aJIKAHBI
57 HenpenenbHble yriieBogoOpOoIbL: 6 1
' AJIKEHBI, AJIKAJMCHBI, AJIKMHBI
23 ApOoMaTH4eCKUEYIIIEBOAOPOIBI 2
54 [IpupoHbIe HCTOUHUKH 3 1
' YTJIEBOIOPOOB U UX NepepaboTka
Uroromnopazaeny 13
Paszgea 3.KucnopoacoaepxkamueoprannieckuecoeIMHeHust
3.1 Criuptel. deHon 3
17 Anbperunpl. KapOoHOBEBIE 7 1
' KucaoThl. CroxkHbIe 3QUpHI
3.3 Vri1eBoabl 3 1




Hroronopazneny 13

Pa3znea 4.A30TcoaepkanueoprannyecKkuecoeIuHHeH ust

4.1 AMuHBbl. AMUHOKHACIIOTEL. benku 3

Hroronopaszaemy 3

Pa3znen 5.BI)ICOKOMO.]'IeKyJ'[ﬂprleC()e}II/IHeHI/IH

5.1 ITnactmaccel. Kayayku. Bonokna 2

Hroronopazneny 2

OBIIEE KOJIMYECTBO YACOB I10

I[TPOTPAMME 34




11 KITACC

KoanuyecrBouacos DJICKTPOHHBIE
Ne HaumeHoBaHnuepasaeioB u
(undgposbie)
n/m TeMIIporpamMmmbl Bcero Kontpoububiepadorsl | IIpakTnuecknepadoThl
o0pa3oBaTebHbIEPECYPChI
Pa3nen 1.TeopeTnuecKkueoCHOBLIXUMHH
CrpoeHue aToMOB.
Ilepuoanueckuii 3aK0H U
1.1 Ilepuoauueckas cucrema 3
XUMHUYECKUX d1eMeHTOB [[. U.
Menneneena
12 CrpoeHnueBeniecTna. 4
' MHuoroo6pa3ueBeniecTs
1.3 XHAMHYECKUEPEAKIINN 6 1 1
Uroromnopazaeny 13
Pazgen 2.Heopranuueckassxumusi
2.1 Merasnsl 1
2.2 Hewmeranibl | |
)3 CBs13b HEOPTAHMYECKUX U )
' OpPraHUYeCKUX BEIIECTB
Hroronopazneny 17
Pasznen 3.Xumus v :KU3Hb
3.1 XUMHUS U )KU3Hb 4
Hroronopaszneny 4




OBIIEE KOJIMYECTBO YACOB I1O0
ITPOTPAMME

34




IHOYPOYHOE IIJTIAHUPOBAHHUE

10 KJIACC
Ne KoauyecTBouyacon
DJIeKTPOHHBbIeNN(PpoBbICOOPA30BaTEIbHBI
n/ | Temaypoka Bce KonTtpoabubiepad | IlpakTuyeckuepad epecypesI
n ro OTHhI OTBI
IIpenmeT oprannueckomn .
p . p e him.lseptember.ru
XHMHH, €€ BOSBHUKHOBEHUE, 1 .
http://www.chem.msu.su/rus/elibrar
pa3BUTHE U 3HAYECHUE
Teopust crpoeHus
OPTraHUYECKUX COCTUHEHUHN :
P R 1 http://www.chem.msu.su/rus/elibra
A. M. bytneposa, eé
OCHOBHBIC MOJIOKEHUS
[IpencraBnenue o
Kiaccuukanum
OpPraHWYECKUX BEILECTB.
Homenknarypa 1 *  http://school-collektion.edu/ru
(cucremaTuueckas) u
TPUBHUAJIbHBIC HA3BAHUS
OpraHUYECKUX BEIIECTB
AJIKaHBI: COCTaB ¥ CTPOCHUE ,
. P ’ 1 e  http://school-collektion.edu/ru
TOMOJIOTUYECKUH PSJ
MertaH 1 3TaH — MpOoCTeHIre .
p 1 e  http://school-collektion.edu/ru
MPECTABUTENM aJTKAHOB
AJIKEHBI: COCTaB M CTPOCHHUE .
. P ’ 1 http://school-collection.edu.ru
CBOMCTBA
OTUJEH U MIPONUIEH — 1 info@future4you.ru
IIPOCTEHIINE TPEACTABUTENIHN




AJIKCHOB

[TpakTrueckas pabora Ne 1.
«ITomyuenue sTuneHa u
W3YUYEHHE €ro CBONCTB)

https://proshkolu.inf

Ankanuensl. bytaauen-1,3 u
MeTwi0ytaguen-1,3.
[TomyueHue CHHTETUIECKOTO
Kay4dyKa U pe3uHBI

https://proshkolu.inf

10

AJTIKUHBI: COCTaB U
O0COOEHHOCTH CTPOEHHS,
TOMOJIOTUYECKUH PSI.
Aueruien —
IIPOCTEUIINUTIPECTaBUTEIIbA
JIKWUHOB

¢ http://school-collektion.edu/ru

11

Brprunciienus no ypaBHeHHUIO
XUMHUYECKON peaKIuu

e  http://school-collektion.edu/ru

12

ApeHbl: 6EH3011 ¥ TOTYOIL.
TOKCUYHOCTH apEHOB

13

I'eneTnyeckas CBSI3b
YTJIEBOJIOPOIOB,
MPUHAISKAIINX K
Pa3IUYHBIM KJ1accam

e http://school-collektion.edu/ru

14

[IpupoaHbBIE HICTOYHUKH
YTIEBOIOPOAOB: IPUPOAHBIN
ra3 ¥ MonyTHbIe HEPTSIHbIE
rassl, HeTh ¥ IPOJYKTHI €€
nepepadoTKu

¢  http://school-collektion.edu/ru

15

[IpupoHbIE HICTOYHUKHU

e http://school-collektion.edu/ru




YTIIEBOAOPOAOB: IPUPOIHBIH
ra3 v MOy THIC HE(TSIHbIC
ra3bl, HeTh ¥ MPOJIYKTHI €&
nepepadoTKu

KonTponbhas pabota no

16 https://infourok.ru
pazzeny «YTIJIeBOIOPOIbD)
[IpenenbHbIE OAHOATOMHBIE

17 CHUPTHI: METAHOJI U DTAHOIL. https://infourok.ru
BonoponnasicBsizb
MHOroaToMHbIE CITUPTHI: :

18 P https://infourok.ru
STUJICHIJIUKOJb U TTULEPUH
@DeHOII: CTPOEHUE MOJIEKYJIBI,

19 buznyecKrue U XUMHUIECKHIE https://infourok.ru
CBOICTBa, IPUMEHEHNE
Anpaerunsl: GopmManbaerua u )

20 $op https://infourok.ru
aneTanpleru]. AeToH
OIHOOCHOBHBIE TIPE/IETIbHBIE

21 KapOOHOBBIE KHCIIOTHI: https://infourok.ru
MypaBbUHAs U YKCYCHas
[TpakTrueckas pabora Ne 2.

22 «CBoiicTBa pacTBOpa http://school-collection.edu.ru
YKCYCHOM KHUCIJIOTBI»
CreapuHOBas U OJICMHOBAs

23 KHCJIOTBI, KaK IIPEACTaBUTEIN http://school-collection.edu.ru
BBICIIMX KapOOHOBBIX KHCIIOT
MbL1a KaK COJIu BBICIIUX

24 KapOOHOBBIX KHCIIOT, UX http://school-collection.edu.ru

MOIOIIeE NEeNCTBUE




25

CrnosxHbie 3(hupbl Kak
MIPOM3BOIHBIE KAPOOHOBBIX
KHCJIOT.
['uapoan3cinoxHbIXIPUPOB

http://school-collection.edu.ru

26

Kupsr: rugponus,
pUMEHEHne, OMOoJIorHyecKas
POJIb JKUPOB

http://school-collection.edu.ru

27

YrneBodsl: COCTaB,
knaccudukanus. Baxueimme
MPEJICTABUTEIIN: TIIFOKO03a,
bpykTo3a, caxapo3a

http://school-collection.edu.ru

28

Kpaxman u nemnronosa kak
HPUPOAHBIE TTOJTUMEPHI

http://www.alleng.ru/

29

Konrponbnas padora no
paszaeny
«Kucnopoaconepxamue
OpraHMYECKUE COETUHEHUS

http://www.alleng.ru/

30

AMWHBI: METUIIAMHAH U
AHUJINH

http://www.alleng.ru/

31

AMMHOKHCIOTEI KaK
am(pOoTepHbIe OpraHMYECKHe
COEIMHEHMS, X
OMOJIOrMYeCKOe 3HAUCHHUC.
IlenTunael

http://www.alleng.ru/

32

benku kak npupoiHbIe
BBICOKOMOJIEKYJISIDHBIE
COEIMHEHUS

http://school-collektion.edu/ru

33

OCHOBHBIE TTOHSITUST XUMHUHU

http://school-collektion.edu/ru




BBICOKOMOJICKYJISIPHBIX
COeIMHEHUN

OCHOBHBIC METOJBI CHHTEC3a
BBICOKOMOJICKYJIAPHBIX

34 . 1 http://school-collektion.edu/ru
coeguHeHni. I1macTMaccsl,
Kay4dyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB 34

10 [IPOT'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUE
OBPA3OBATEJIBHOI'O ITPOLOECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJIS1 YYHEHUKA

» Xumus, 10 knacc/ I'abpuensa O.C., OOmecTBoO ¢ OrpaHUYCHHOM
OTBETCTBEHHOCTHIO «[PODAY; AkuinonepHoe oodectBo «M31aTenbeTBo

«IIpocseienue»

METOANYECKHUE MATEPUAJIBI JIS1 YYUTEJIA

Agtop INabpuemsa O.C., CnaakoB C.A. Cepus Jluans YMK O. C.
INabpuensna. Xumus (10-11) (b) Kimace 10 xmacc. [Ipeamer Xumus
NznarensctBo JIPODA, xopniopanus "Poccuiickuil yueOHuk". Buj

npoaykuuu Meroauueckoe rnocooue

HUPPOBBIE OBPA30BATEJIBHBIE PECYPCbBI U PECYPCBI CETU
HMHTEPHET
http://school-collection.edu.ru/catalog/rubr/?subject%5B0%5D=31
https://soc-ege.sdamgia.ru

https://neznaika.pro

https://infourok.ru

http://www.chem.msu.su/rus/elibrary/

http://fcior.edu.ru

https://proshkolu.info
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