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MNOSACHUTEJIbBHAS 3AITMCKA

[Iporpamma 1Mo XuMuM Ha YpPOBHE CpeIHETo 001ero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepaabHOW 00pa30BaTeNbHONW MPOrpaMMBbI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuenmuu mpenogaBanus yaeOHOTO HpeaMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, © OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit ®epepanun Ha mnepuoa 1o 2025 roma» (Pacmopsikenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
cTpaTerul 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10—11 xmaccoB Ha 6a30BOM YpPOBHE COCTABMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO NOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluy, sBISETCS HEOThEMJIEMOH YacThio HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBEpINAIONINM ATAllOM pPEANTH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHUMHYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TIPHPOJIBI, (POPMUPOBAHUS MHPOBO33PEHHS M OOIIEH KyIbTYpPHI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHON cpene. Peanusyercs xuMndeckoe oOpazoBaHUe 0O0YyYarOLIMXCS HA YPOBHE CPEAHEro
obmero oOpa3oBaHUsl CPEACTBAMH y4eOHOTO TpenMeTra «XUMHUs», COJEepKaHUE M MOCTPOCHHE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEUU(PUKH HAyKd XUMHUH, €€
3HAa4EHUs B MO3HAHUM MPHUPOJIbI U B MaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM OOLIUX
1esed U MPUHLUIOB, XapaKTePU3YIOLUX COBPEMEHHOE COCTOSIHME CHUCTEMbI CPEIHEro o0IIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(bopMupOBaHHE PALIMOHAIBHOTO HAYYHOT'O MBILUIEHUS, B CO3/IJaHUE LIEJIOCTHOTO MPEICTABICHUS
00 OKpYXarolleM MUpPE KaK O €AMHCTBE MIPUPObI U YEIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMHU 00JaCTAMU IPUMEHEHHUS.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MH HalpaBiieHa Ha pelleHHe I0OaJbHBIX MPOoOJIeM YCTOHYMBOTO Pa3BUTHS
YeJI0BeUeCTBA — CBIPbEBOM, DSHEPreTUYECKOHM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
coxepxkanue npeamera «Xumus» (10—11 kraccel, 6a30BbIi YPOBEHb H3yUYCHUsI) OPHEHTHPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IPOJ0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBSI3aHHBIX HEMTOCPEICTBEHHO C XMMHUEH.



CocTaBisifolmMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO0MIas 1 HeopraHudecKasi XMMHsD», OCHOBHBIM KOMIIOHEHTOM COJICPYKaHUSI KOTOPBIX
SBIISIFOTCSI OCHOBBI 0Aa30BOM HAayKH: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XUMUH (C BKIIOYCHUEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHn4deckor Xxumuu. @opMUPOBAHUE TAHHOW CHCTEMbl 3HAHUMN
NPy U3YYCHHUH IMpeaMeTa 00ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOILIUX MMOHATHM, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «OO0mmas 1 HeopraHmdeckas
XUMHES» CHOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K U3YYCHHUIO
y4e0HOTO Marepuajia U OOYCJIOBJIEHA HMCTOPUYECKH OOOCHOBAaHHBIM DPA3BUTHEM 3HAHHHA Ha
OTNPEENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce€ OPraHMYeCKOM XHWMHH BEIIECTBA
paccMaTpUBaIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKHUX COCIUHECHHM, a
TaKke Ha YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEACTABICHUM O CTPOSHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAIOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce opraHuueckod XMMUHU TOJy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIero oOpa3oBaHHs MEepBOHAYAIHHBIC
MPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIN Y.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBAETCS
W3y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(haKTOJIOTHUECKHE CBEJCHUS O BEIIECTBAX M XMMHYECKON peaknuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» O0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYSCKUX TO3UIIHHI,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (GYHKIMHA 3TOro 3aKoHa — OT oOoOmaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHWN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKIUAX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUS
nononHsieTcss B kKypcax 10 wum 11 kiaccoB 3ieMeHTaMu  COAEp)KaHUSA, HMEIOLUIUMH
KyJIbTYpOJOTHYECKUA W TIPUKJIAJAHOW XapakTep. OTH 3HAaHHUS CIHOCOOCTBYIOT ITOHUMAHHIO
B3aMMOCBSI3M XHMHUU C JPYrUMHU HayKaMH, pPAacKpbIBalOT €€ pojb B IO3HABaTEIBHOW U
MPAKTUYECKOW JEATEILHOCTH YEJIOBEKAa, CIOCOOCTBYIOT BOCIHMTAHHUIO YBAaXKEHHUS K IPOIIECCY
TBOpPYECTBA B 00JIACTH TCOPUU M MPAKTUUYECKUX MPUIOKCHHA XMMHH, TOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMaX, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIMBaTh MH(MOPMAIIUIO U MPUMEHATHh €€ IS MOIMOJIHEHUS 3HAHWUN, pelieHUs
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3a4ad. B menom coxaepxkanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3YyYEHHs] OPUEHTUPOBAHO HAa (JOPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JMHCTBO HEOPTaHMUYECKOTO M OPraHMYecKOro Mupa, o0ycIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeXIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUHU B PEUICHUH IKOJIOTUYECKUX MPOOJeM, a Takxke MmpobiieM cOepeskeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mmane pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUS M COIHMATM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrPaMMOM IO XUMHUHU TOAXOJAbl K ONPEAEIECHUI0 COJEpPKaHUS U TOCTPOEHU S
npeaMeTa mpelycMaTpuBaoT (HOPMHUpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUCHUE IS PA3TUYHBIX BUJIOB JACSITEILHOCTH: pEIIeHHs MpoOIeM, TOMCKa, aHAIu3a 1



o0pabotku wuH(poOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs] OMbITa NPAKTHUYECKON U
HCCIIEI0BATENILCKOM NeITEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUU XHUMHH.

B mpaxTuke npemnoaaBaHus XMMUU Kak Ha YpOBHE OCHOBHOTO 00IIero 0Opa3oBaHUs, TaK U
Ha ypOBHE cpeaHero oOmero oOpa3oBaHHs, TpU  ONPEACICHUU  COJACP)KATEIbHOU
XapaKTepUCTUKH IeNIel H3ydeHHsI MpeaMeTa HalpaBlIeHHEM IMEPBOCTEIIEHHONH 3HAYMMOCTH
TPaIUIIMOHHO Tpu3HaETcs (POpMUpOBAHME OCHOB XHWMHUYECKOHM HayKHm Kak OOJIacTH
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOW MAEATEIIbHOCTH 4YeJOBeKa M KaK OIHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPE/ICIICHUIO TIeJIeH N3ydeHHsI IpeIMeTa SABIISIECTCS BIIOJIHE OMPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pPEHHUS TJIABHBIMU LEISIMH M3y4YEeHHUsS INpenMmera «XuMHs» Ha
6a3zoBoM ypoBHe (10 =11 ki1.) siBASIFOTCS:

e (GOopMHUPOBAHME CHUCTEMbl XUMUYECKHX 3HAHMA KaK BaKHEUINEH COCTaBIISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpa, B OCHOBE KOTOPOH JIeKAT KIIFOUEBBIC TTOHSTHS,
(GbyHAMEHTAJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JOCTYIMHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W PAa3BUTHE MPEICTABICHUI O HAYYHBIX METOJAX IMO3HAHWS BEIIECTB U
XAMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUs] YMEHUH OPUEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIIMX MECTO B MIPUPOJIC, B IPAKTUICCKOHN H
MMOBCETHEBHOM KM3HU,

® Da3BUTHE YMEHHH W CIOCOOOB JESTEIbHOCTH, CBSI3aHHBIX C HAONIOACHUEM W
OOBSICHCHHUEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOMIOJIEHHEM TIpaBWJI 0O€30TMacHOTO
oOpaleHus ¢ BeIeCTBAMH.

Hapsiny c atuM, copepkarenbHas XapakTepUCTUKa LieJe U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe Mo XMMHUHM YyTOUHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHcCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TNPENOJaBaHUKW XWMHH B OOJbIIEH
CTENeHH OTAAETCS NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE CcoJepKaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJTrOTOBKY BBIIYCKHHUKA OO0IIe00pa30BaTEeNbHON  OpraHu3alui,
BIIQJICIOIIEr0 HE HAOOpOM 3HAHMM, a (PYHKIIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHHUSIMH aKTUBHOTO TOJYYEeHUs 3HAHUI M MPUMEHEHUS UX B PEalbHON >KU3HU JJISl PelIeHUs
MPAKTUYECKUX 3aau.

B cBia3u ¢ 3TUM mpu M3yd4eHHHM TMIpeaMeTa «XHUMHUS» JIOMUHUpYIOLIEe 3HAUYCHUE
MPHOOPETAIOT TaKue IIeNIU U 3aa4u, KakK:

ajanrtanus  OOydJaloIUMXcsi K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MUDA,
(dbopMHUpOBaHHE WHTEIJICKTyalbHO pPAa3BUTOM JMYHOCTH, TOTOBOM K camMo00Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPHUHSATHIO TPaMOTHBIX pEHICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsIX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

¢dopmupoBaHue y OOYyYarOIUXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE /ISl Pa3IMYHbIX BUJIOB JEATEIBHOCTH: PELIeHUs HpoliemM,
MOKMCKA, aHaInW3a M 00paboTKM HUHPOpPMALMM, HEOOXOAUMBIX M MPHUOOPETEHUs OIbITA
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe IS OLIEHKH C
MO3UIMH HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, HHTEIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHU B
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COOTBCTCTBHUU C ) KU3HCHHBIMU HOTpe6HOCT$IMI/I, HCII0JIb30BaTh COBPEMCHHBIC I/IH(l)OpMaL[I/IOHHLIe
TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a Y4eOHOH M HayYHO-MOMYISIPHON MHPOPMALUN XUMHUYECKOTO
COJICpKAHUS;

(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HaOIIOIAaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, IIPH INIAHUPOBAHWU U ITPOBCACHUHN XUMHWYCCKOI'O OKCIICPUMCHTA,

BOCIIUTaHHE Yy oOOydarolmuxcs yOeKIEHHOCTM B T'yMaHHUCTHYECKON HaIpaBIE€HHOCTU
XAMUHU, ©€ BAXHOW pOJMM B  PEIICHWH TJIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
IIPUPOJOIOJIB30BaHNS, IIOIOJIHEHUA JHEPIreTHYECKUX PECYpCOB U COXPAHEHUS IMIPUPOTHOIO
paBHOBECHS, OCO3HAHHSI HEOOXOIUMOCTH OEpEKHOTO OTHOLICHHS K TMPHPOJIE U CBOEMY
3J0POBBIO, @ TAKIKEC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIb30BAHUS IMOJTYUCHHBIX 3HAHUU AJId IPUHATHA
I'paMOTHBIX pCIHCHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

B yueGHOM mane cpemHero oOmiero oOpa3zoBaHusl MpeaAMET «XUMHs» 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeHMCTHOﬁ o0Oiactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID.

OOmiee unciio 4acoB, OTBEACHHBIX IS M3YUEHUS XMMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hexmemo), B 11
knacce — 34 gaca (1 gac B Hezemio).



COJEPKAHUE OBYYEHUA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYECKas CBS3b B OPraHU4YECKUX COCUHEHUSIX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu  opraHudeckux  BemlectB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS BaXKHEHIINX
MIpe/ICTaBUTENEH KJIACCOB OPraHUYECKHUX BEIIECTB.

DKclepuMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HAKOMJICHHE C
oOpa3laMu OpraHMYecKHUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHWe U ONHMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB P HAarpeBaHuu (IJIaBjIeHHe, 0OyriIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUeckre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpPEeHUs ), HaX0XK/IeHUE B IPUPO/IE, MOTyYeHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN Psifl. DTWIEH U MPOMWIEH — MPOCTEUIIINE
MPEJICTAaBUTENIN AJKEHOB: (PU3MUecKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlUU, OKHCIEHUS U MOJIUMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuensl: OyragaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMH psl. AUETHIEH —
MPOCTEHIINI IPeCTaBUTENb ATKUHOB: COCTaB, CTPOCHUE, (PU3HUecKue U XUMHUYECKHUEe CBOWCTBA
(peakuuy ruApUpPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHUS), IOTyICHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHE U NPUMEHEHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiyienue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBsSI3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALIMMH K pa3IMYHbIM KjaccaMm.

[Ipupoanbie UCTOUHUKU YTIIeBOaOpoaA0B. [IpupoaHbIil ra3 U MomyTHbIE HE(PTAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKkuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX PUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITYy. KaMeHHBIH yroJib U MPOIYKThl €ro NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJI€BOJOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIy4YEHUE ITUJIEHA U U3YYEHUE €TI0 CBOMCTB.

Pacué€rneie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XMMHYECKOH peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEIIEeCTBA WM MPOJYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO M3 UCXOJIHBIX BELIECTB MM MPOIYKTOB PEAKIIIH).




Kucaopoaconep:xamme oprannyeckne coeiMHeHUs!

[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMUYECKHE CBOMCTBA (pPEaKkUMW C aKTUBHBIMU METalIaMH, TaJOT€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHue. BoaopoiHble CBA3M MEXKIY MOJIEKYJaMu clIUpToB. JlelicTBuEe MeTaHOJa U dTaHojIa
Ha OpraHM3M 4YeJIOBEKa.

MHOroaToMHbI€ CHHPTHL. OTHICHIJIHMKOIb W TIUIEPUH: CTpOeHHe, (U3NYecKue u
XHMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIEIOYHBIMU METAJIAaMH, Ka4eCTBEHHAs pEaKIys Ha
MHOTOATOMHbIE cIUpThI). JlelicTBue Ha opraHu3M uenoBeka. lIpuMmeHeHue riauuepuHa u
STUJICHTJIUKOJIS.

@eHoNI: CTPOCHHE MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anbrerunpl M kemouwvl. DopManmbAETHI, alUETAIbICTU]: CTPOEHUE, (QU3UYECKHE U
XAMUYECKHE CBOMCTBAa (pEaklWU OKHCICHHS W BOCCTAHOBIICHHS, KaueCTBEHHBIC PEAKIINM),
MOJTyYEeHUE ¥ PUMEHEHHE.

OmHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCJIOTHI:
CTpoeHHe, PU3nYecKre 1 XUMUYECKHE CBOMCTBA (CBOICTBa, 00IIME IS Kilacca KUCIIOT, peaKIus
TepuUKaANNN), TONydeHHe u mnpuMeHeHue. CreapuHOBasi W OJICMHOBAas KHCIOTHI Kak
MIPEJICTAaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MbIJa KaK COJIM BBICIINX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEe IeHCTBHE.

CrnoxHble PPl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. [ MAPOIH3 CIOXKHBIX d(PHUPOB.
Kupsl. I'maponus xupos. [IpuMeHenne xupoB. buonorudeckas poib KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIOJMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammojeiicTtBue ¢ ruapokcugom Menu(Il), okucieHne amMMUadHBIM PacTBOPOM
okcuma cepebpa(l), BoccTraHOBIEHHE, OpOXEHHE TJIOKO3bI), HAXOXJIECHHE B MPHUPOJIE,
pUMeHeHue, ouosnoruueckas poib. otocunte3. Opykro3a Kak H30Mep TIIIOKO3BL.

Kpaxman u nemionosa kak npupoanbsie noaumepbl. CTpoeHue Kpaxmaina U LEJUTIOI03bI.
Ou3nyeckue U XUMHUYECKUE CBOMCTBA Kpaxmaia (THIpOoJu3, KaYeCTBEHHAS PEaKIUs C HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KayeCTBEHHBIE
peakiuu OJHOATOMHBIX CHHPTOB (OKHcIeHHe 3TaHojia okcuaoM wmeau(ll)), mMHOroaromMHbIX
cnupToB (B3amMojelicTBre riuiepuHa ¢ ruapokcuaom wmeau(ll)), ampaernnoB (OKucieHUE
aMMHaYHBIM pacTBopoM okcuaa cepeopa(l) m rumpoxcumom wmemau(Il), B3ammopeicTBUe
KpaxMaja C HOJOM), MPOBEJIEHUE IPAKTHUECKON pabdOThI: CBOICTBA pacTBOpa YKCYCHOU
KHUCTIOTBHI.

Pacuérnbie 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, o0bEMa, KOJIUYEeCTBA
HCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaklUMu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30TcozeprKale OpraHn4eckue COeAMHEHUSL.

AMUHOKUCIOTBI Kak aM(OTepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha MpuUMepe TIWIKHA). buonornueckoe 3HaueHUE
aMuUHOKHUCIOT. [TenTumpl.

benku kak mpupoaHBIE BBICOKOMOIEKYISpHBIE coenuHeHus. [lepBuuHasi, BTOpUYHAS U
TpeTUYHasi CTPyKTypa OenkoB. XHMHYECKHE CBOWCTBa OEIKOB: THAPOIU3, ACHATypaIus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.



OKCIepUMEHTAJIbHBIE METOJIbl M3YUEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJCHUE U
ONHCAaHHE JEMOHCTPALIMOHHBIX ONBITOB: JEHATypalusi OENKOB MpH HarpeBaHWM, IIBETHBIC
peaxiuu OEIKOB.

BricokomoiieKkyJIsipHbIe COeIMHEHHS

OCHOBHbBIE TMOHATHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJIeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIMHEHUHN — MOJIMMEPHU3ALUs U MTOJUKOHICHCALIUSL.

DKClepUMEHTAIbHBIE METOJIbl M3YYEHHUsl BELIECTB U MX MpEBpAlllEHUIl: 03HAKOMJICHUE C
o0pa3aMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MexXnpeIMeTHBIX CBsI3€l MpHU M3y4yeHUU opraHmdeckodl xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HCIOJb30BaHUE KaK OOLIUMX €CTECTBEHHO-HAY4HBIX MOHSATHM, Tak U
MOHATHM, SABISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHUS: SIBJIEHWE, HAaydHbIH (DaKT, TUMOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, TeJO0, 00BEM, arperaTHOe COCTOSIHUE BellecTBa, (PU3NYECKUE BEIMUYMHBI U €TUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BemIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKU aKTUBHbIE BelllecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPO/Ibl, TOJIE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHoMOTrYs: NUILEBbIE TPOIYKTHI, OCHOBBI PAlJUOHAIBHOIO ITUTAHHS, MOIOIUE CPENICTBA,
JIEKapCTBCHHBIE U KOCMETHYECKHE NpEnapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

INTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHWHN HA
BA30BOM YPOBHE CPEJJHEI'O OBLIEI'O ObPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBmuBaeT TpeOOBaHHMS K pe3yJabTaTaM OCBOCHHS OOYJArOITUMUCS
MpOrpaMM cpeiHero odmiero oopazoBaHus (JIMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uis pa3pabOTKU IJIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHUS
MPOrpaMM CpeJIHero oOuiero 00pa3oBaHus SBISETCS CUCTEMHO-AEATeIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-AESITEILHOCTHBIM TOJIXOJOM B CTPYKTYypE JHMYHOCTHBIX
pe3yNbTaTOB OCBOCHUS TNpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oomiero o0OpazoBaHus
BBIJICJICHBI CIEAYIOIINE COCTABIISIIOIINE:

OCO3HaHHE O0YYAIOIIMMHCI POCCUUCKON T'pa)KTAHCKOW HJIEHTHUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH M CAMOOTIPEIETIEHUIO;

HaJIM4Me MOTUBALIUU K 00Y4EHUIO;

I[eJICHaNpPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHI TUYHOCTH HAa OCHOBE KIIOYEBBIX
[EHHOCTE! U UCTOPUYECKUX TPAIUIINI 0a30BOM HAYKH XUMUU;



TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJICTBOBATHCS B CBOCH AESITEIHLHOCTU
LIEHHOCTHO-CMBICJIOBBIMU ~ YCTAaHOBKAMH, MPUCYIIUMHU IEJIOCTHOM CHCTEME XUMHUYECKOIO
oOpa3oBaHus;

HaJu4yue MPABOCO3HAHMS SKOJOTUYECKOW KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTD KU3HEHHBIC TIJIAHBI.

JIuyHOCTHBIE PE3YNbTAThl OCBOCHHUS TMpeaMera «XUMHUsS» JTOCTHUTAIOTCS B EIMHCTBE
y4eOHOW ¥ BOCIUTATCIIBHON JACATETBHOCTH B COOTBETCTBHH C T'YMaHUCTHYECKUMHU,
COIIMOKYJIBTYPHBIMH, JTYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMHU M HJ€AJTaMH  POCCHUHCKOTO
TPaXIAHCKOTO OOIIecTBa, MPUHATHIMA B OOINECTBE HOPMAMH M TIPAaBHJIAMH TOBEJICHUS,
CIIOCOOCTBYIONIUMHU TPOIIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH 00YyJarONUXCsl.

JIngHOCTHBIE pe3ylbTaThl OCBOCHUS MpeaMeTa «XHUMUs» OTPaKaroT cPOPMUPOBAHHOCTH
OTbITa TIO3HABATENFHON W TMPAKTHYECKON JEATEIHHOCTH OOY4YaIIMXCSA 10 pean3aluu
MIPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YHCJI€ B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HAHUS 00YUYaAIOIIUMHICS CBOMX KOHCTHUTYIIMOHHBIX TIPAaB U 00S3aHHOCTEH, YBAKCHHS K
3aKOHY U MPaBOIOPSIIKY;

MPEACTABICHUS O COIMATBHBIX HOpPMaxX W TpaBWIaX MEXKIUYHOCTHBIX OTHOIICHHWH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOUM TBOPYECKOU NEATETLHOCTH MPHU CO3JaHUM YU€OHBIX MTPOCKTOB,
perieHnn y4eOHbIX 1 MTO3HABATENBHBIX 3a/1a4, BHITTOJTHEHHH XUMHUUECKHX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY M apTyMEHThI APYTUX
MIPY aHAJN3€ PA3INYHbIX BUIOB yUeOHOM AEATEIbHOCTH;

2) IATPUOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOTO OTHOIIEHHUS K MCTOPUYECKOMY M HAydYHOMY HACJIEUI0 OTEUYECTBEHHOU
XUMHH;

YB)XKEHUS K IPOLIECCY TBOpPUECTBAa B 00JAacCTU TEOPUU U MPAKTUUYECKOIO MPHUMEHEHUs
XMUMHH, OCO3HAHMS TOTO, YTO JOCTIKEHUS HAyKH €CTh pPe3yJbTaT JJIUTENbHBIX HaONIO/ICHUH,
KPOTIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSIHHOTO TPYy/Aa YYEHBIX U MPAKTHUKOB;

MHTEpeca M [03HABATEJbHBIX MOTHBOB B TMOJYYEHUH M TMOCIEAYIOIIEM aHalu3e
nH(OpPMALIUU O TIEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTEUECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA

HPaBCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[Md, CBS3aHHbIE C XUMUYECKUMH SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTUPYICh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE TOBEJICHHE W TOCTYNKH CBOMX TOBapHILNEW C TMO3ULIUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIEACTBUI STUX MOCTYIKOB;

4) popMupOBaHHSA KYJbTYPHI 310POBb:

MOHUMAaHM I[IEHHOCTeW 3J0poBOTO M 0Oe30macHoro oOpas3a >KHU3HHM, HEO0OXOTUMOCTH
OTBETCTBEHHOTO OTHOIIIEHHUS K COOCTBEHHOMY (PH3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofieHns MpaBuiI OE30MacHOTO OOpalleHUsl ¢ BElleCTBaMU B OBITY, MOBCETHEBHOU
KU3HU U B TPYJIOBOU J€ATEIBHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIAWNBUAYAJFHOTO M KOJUIGKTUBHOTO O€30TIaCHOTO
MOBEJICHUS B CUTYAIUAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;



OCO3HAHUS TOCJICJCTBUN W HEMPHUSATHS BPEIHBIX MPHUBBIYCK (YIOTPEOICHUS aTKOTOJS,
HapKOTHUKOB, KYpeHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIbCKOW JIEATEIHHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHBHOCTH;

YCTAaHOBKM Ha aKTMBHOE Y4YacTHUE€ B PEIICHWU TMPAKTUYECKUX 3a/lad COLMAIbHOU
HaIPaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYCHHUIO MPOPECCHil pa3IMIHOTO PoJia, B TOM YHCIIC Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXEHUS K TPYAY, JIIOASIM TpyAa U pe3ybTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIMBHIYAIBHOW TPaeKTOPHUH OOpa3oBaHUs,
Oynymei mpodeccun u peanzanuu COOCTBEHHBIX XKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 MOTPEOHOCTEH 00IIeCTBa;

6) 3K0J10rM4ecKOro BOCIUTAHMS:

9KOJIOTUYECKH 11e7IeCO00Pa3HOTO OTHOIIEHUS K MIPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKU3HH Ha 3eMIIe;

MMOHUMAaHMSI TJI00ATFHOTO XapaKTepa dKOJOTHUECKUX MPOOIeM, BIMSIHHUS YKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATBHOM CPEIBI;

OCO3HAHUsI HEOOXOIMMOCTH MCIOJIb30BAHUS JOCTHIKEHUN XUMUU IS PEIICHUST BOTIPOCOB
paIrMoOHAIBHOTO TIPUPOIOTIOTH30BAHNS,

AKTUBHOTO HEMPUSITHS JEHCTBHH, MPUHOCIIINX BPEa OKPYXKAIOIIEH MPUPOIHON cpere,
YMEHHUS TPOTHO3UPOBATh HEOJATOMPUSITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPHUHIMAEMBIX
JNEUCTBUIM U MPEIOTBPAIIATH UX;

HAJIMYUST PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHHS, SKOJOTHYECKOW KYJIbTYPhl, OIbITA
JEATEIbHOCTH  DKOJIOTMYECKON  HANpaBJICHHOCTH, YMEHHUS PYKOBOJICTBOBATHCA HMMHU B
MMO3HABATEIHbHOM, KOMMYHUKATHBHON U COITMATIBLHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTHUBOCTOSTH HJICOJIOTHU XeMopoOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTHKH;

MMOHUMAaHMs CIeUU(PUKA XUMHUU KaK HayKd, OCO3HaHus e€ posr B (HOpMUPOBaAHHH
paIlMOHAIBFHOTO HAYYHOT'O MBIIIUICHUSI, CO3JIAHUHU IIEJIOCTHOTO MPEICTABIECHUS 00 OKpYKaroeM
MHUpE KaK O €JAMHCTBE MPUPOJbI M YEJIIOBEKA, B MO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEU U
pelieHur Ipo0IeM COXpaHEHHS TPUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsl COBPEMEHHOM IMBWIM3AIMH: B €€
T'YMaHUCTUYECKOW HAIMpPaBICHHOCTH M BAXKHOW POJHM B CO3JaHUU HOBOW 0a3zbl MaTepuUaIbHOU
KYJIBTYpBI, PEHICHUH II00ATBbHBIX MPOOJIEM YCTOMYHMBOIO Pa3BUTHUS YEIIOBEUECTBA — CHIPHEBO,
SHEPreTUYECKOM, THUIICBOM M DKOJIOTHYECKON O€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI,
o0ecreyeHny yCIOBHM YCIENIHOTO TPYAa U SKOJOTHYeCKH KOM(MOPTHOM KU3HU KaKJIOTO YlieHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMaHUs CYIIHOCTH METOJOB IIO3HAHUS,
HCIOJIb3YeMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJB30BaTh MOJMyYyaeMble 3HAHUS TS
aHalM3a U OOBACHEHHUs SIBJICHHUM OKPYXKAIOUIEr0 MHUpPAa M MPOUCXOISAIIMX B HEM H3MEHEHHUH,
YMEHHUSI JIeIaTh 000CHOBAHHBIC 3aKIIFOUEHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS TAHHBIX
C LEJbIO MOJYYEHHUSI I0CTOBEPHBIX BHIBOJIOB;
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CIIOCOOHOCTH CaMOCTOSITEIILHO MCTIOIh30BaTh XUMHUUYECKUE 3HAHUS TSI PEIICHUS TTPOOIIeM
B PEATbHBIX KU3HEHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIBCKOH IS TEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHHIO, K
AKTUBHOMY TIIOJIYYCHUIO HOBBIX 3HAHWM 10 XHMHH B COOTBETCTBHUH C JKH3HCHHBIMHU
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOCGHHOCTSIM TpyZJa B pa3iuyHbIX cdepax MpodhecCHOHATBHON
NESITEITILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeMeTHbIE pPe3yJIbTaThl OCBOCHHSI y4eOHOro TpenMera «XUMHUsS» Ha YpOBHE
cpenHero oOmiero oopa3oBaHus BKIIOYAIOT:

3HAUYUMBIC JI (DOPMHPOBAHWS MUPOBO33PEHUS OOYUAIOIMIUXCS MEKIUCITUTUTHHA PHBIC
(MeXIIpeIMETHBIC) OOIIICHAYYHBIE TIOHITHS, OTPAKAIOIINE IIEIOCTHOCTh HAYYHOW KapTUHBI MUPa
U crienu(UKy METOJIOB TIO3HAHUS, MCIIOIh3yeMbIX B €CTECTBCHHBIX HayKaX (MaTepus, BEIIECTBO,
SHEprus, SBJCHHUE, MPOIECC, CHCTEMa, HAYYHBIH (haKT, MPHHIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHs, HCCIICI0OBaHNE, HAOIIOICHNEe, U3MEPEHUE, DKCTICPUMEHT U JIPYTHE);

VHUBEpCATbHBIC  ydeOHBIC JCHCTBUS (TTo3HaBaTeIbHBIC, KOMMYHUKATHUBHEIE,
perynaTuBHble), obecreunBaronie QopMuUpoBaHHE (QYHKIHMOHAIBHOW TPAaMOTHOCTH U
COIMAITLHOM KOMITETCHITHH 00yJaronuXcs;

CIOCOOHOCTh ~ OOYyYarONIMXCS  KMCMOJIb30BaTh  OCBOEHHBIE  MEXIUCITUTUTHHAPHEIE,
MHPOBO33PCHUECKHE 3HAHWS W YHUBEpPCAJIbHbIC Y4YCOHBIC IEHCTBHS B IIO3HABATCIIBHOW U
COIMAJIBHOW MPAKTHUKE.

MeranpeaMeTHBIE PE3YJIbTAaThl OTPAXKAIOT OBJIAJICHUE YHHBEPCAIBHBIMH yUeOHBIMHU
MMO3HABATEIHbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU ACHUCTBUSMH.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU J1€HCTBUAMM:

1) 6a3oBble JornyecKue AecTBUSL:

CaMOCTOSITEIPHO (OPMYJIMPOBATh W aKTyaJU3HPOBaTh IMPOOJIEMy, BCECTOPOHHE ¢
paccMaTpHuBaTh;

ONpEeNeNsATh e JeATEeILHOCTH, 3aJaBas IapamMeTpbl M KPUTEPHH HX JIOCTHKEHUS,
COOTHOCHUTB PE3YJIbTATHI JACATEIBHOCTH C MTOCTABJICHHBIMH IICIISIMH;

WCIIOJb30BaTh MPU OCBOCHHMHM 3HAHUN NPUEMBI JIOTHYECKOTO MBIIIJICHUS — BBIICATH
XapakTepHble TMPU3HAKK TMOHSATHH ¥ YCTaHaBIMBAaTh MX B3aWMOCBS3b, HCIIOJIbH30BAThH
COOTBETCTBYIOIIME MOHITHS I 00BSACHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHMS M KPUTEPUH TS KJIaCCU(UKAIIUN BEIIECTB U XUMUYCCKUX PEaKIIHi;

yCTaHABIUBATh MPUUMHHO-CJICICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE paCCyX ACHHs (MHIYKTUBHBIC, MACAyKTUBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PAaCCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBO/IbI M 3aKTFOUCHUS;

MPUMEHSTH B MPOIIeCCe MO3HAHUS, UCIOJIb3YeMble B XUMHUH CUMBOJIMYECKHE (3HAKOBBIC)
MOJenu, MpeoOpa3oBbIBATH MOIETIbHBIC IPECTABICHUS — XUMHUECKUN 3HAK (CHMBOII) DJIEMEHTA,
XuMHuueckas ¢GopMyna, YpaBHEHHE XHMHUYECKON pEakuu — TMpU pEeHIeHHd Y4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh Ha3BaHHbIE MOJENBHBIC MPEACTABICHUS
JUTS BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaATENbCKUE eCTBHS:

BJIAICTb OCHOBAMU MCTOAOB HAYYHOTO MMO3HAHHWA BCIICCTB U XUMHUUYCCKUX pCaKHHﬁ;
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dopmynupoBaTh IeNM M 3aJaud  HMCCJIEIOBAaHUS, MCIOJIb30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIBHO CPOPMYTUPOBAHHBIE BOIPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHHS M OCHOBBI
st GOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HaBbIKAMM CAMOCTOSITEJIbHOTO IUIAHUPOBAHUS M IPOBEICHUS YUECHHUUECKHUX
AKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IIpOliecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yibTaT, (GopMmymupoBaTh O0OOOIIEHHS € BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIECIOBAHUSA, COCTABIATH 00OOCHOBAHHBIA OTYET O MPOACITAHHOM
pabore;

npuoOpeTaTh ONBIT YYCHWYECKOW HCCIIEOBATEIIbCKONH W TPOEKTHOM JeSTEIbHOCTH,
MPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIbHOMY ITOMCKY METOJOB pELICHUs
MPAaKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3JINYHBIX METOJIOB TIO3HAHUSI.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCSI B  Pa3IMYHBIX HCTOYHHKAX WHPOpManuu (HAYIHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOIO COJEpXaHHus, CIpaBOYHbE MocoOus, pecypcel HHTepHeta),
aHATM3UPOBaTh HMH(DOPMAIIUMIO PA3IUYHBIX BUIAOB H (OpPM TMpencTaBieHUs, KPUTHUECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMyTHpOBaTh 3aMpoChl W TPUMEHATH DPA3IUYHBIE METOIBl TPU TIOMCKE H OTOOpe
nHpopmalny, He0OXOAUMOM /JIsl BBIMIOTHEHHSI YU€OHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

MpHOOPETaTh OMBIT MCIIOJF30BaHMS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3TMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANIBbHYIO (JOpMY IpeNCTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAYYHBIH $A3BIK B KadyecTBE CpEACTBA INpU pPabOTe C XUMHUYECKOH
nHpopMalnuel: MPUMEHATh MEXMNpeaMeTHble ((pu3nueckne W MaTeMaTHYeCKHE) 3HaKH W
CUMBOJIBI, (opMyITbl, a00OpEeBUATYPBI, HOMEHKIATYPY;

UCIOJIb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HAIIATHOCTH.

OBgJiaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH e CTBUAMU:

3aJaBaTh BOIIPOCHI MO CYLIECTBY O0OCYXJAaeMOM TeMbl B XOJ€ JUajora W/Winu JUCKYCCHH,
BBICKa3bIBaTh HUJAEH, (OPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIBHO BBIIOJIHEHUS
IIPEUI0KEHHOH 3a1auH;

BBICTYNIaTh C IIPE3CHTAIMEed pe3yJbTaTOB I[O3HABATENBHOM AEATEIILHOCTH, MOIYYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMH IIPU  BBINOJHEHHMH XHUMHYECKOIO
HKCIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anuu y4eOHOro Inpoekra U (OpMYIHPOBaTh BBIBOJBI 0 pPE3yJabTaTaM IPOBEIEHHBIX
HCCIIeIOBaHUI ITyTEM COTJIacOBaHUs MO3ULMHA B X0/1€ 00CYXJIeHHsI U 0OMEHa MHEHUSMHU.

OBJiajieHNe YHHBEPCATbHBIMHU PeryJsiTHBHBIMH e CTBUAMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYILIECTBIISATH CBOIO MO3HABATEIbHYIO JESTEIbHOCTD,
ompenenss e€ Leau M 3aJaud, KOHTPOJIHMPOBATh U MO Mepe HEeoOXOAUMOCTH KOPPEKTHPOBATh
IpeUlaraeMblii aJITOPUTM JIEHCTBUI NpPU BBINOJHEHUN YYE€OHBIX M MCCIENOBATENbCKUX 3a/ad,
BbIOMpaTh Hanbosee 3hHEeKTUBHBIN CIIOCOO UX pEIIeHUs ¢ YUETOM MOIyYeHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIUSAX;

OCYILECTBIISAITh CAMOKOHTPOJIb CBOEW JEATENIbHOCTH Ha OCHOBE CaMOaHalW3a |
CaMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATbBI
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10 KJIACC

[IpeameTHbIe pe3ynbTaThl 0CBOCHUS Kypca «OpraHuyeckas XUuMUsD OTPaXKaroT:

cOPMHUPOBAHHOCTh MPEACTABICHUNH O XUMHUYECKOW COCTaBISIONIEH €CTEeCTBEHHO-
HAyYHOW KAapTUHBI MHUpA, POJIM XMMHUU B TO3HAHWUW SBJICHUW TPUPOJBI, B (POPMUPOBAHUU
MBIIUICHUS. U KYJAbTYpPhl JHUYHOCTH, €€ (DYHKIIMOHAIBHOW T'PaMOTHOCTH, HEOOXOIUMOM st
pelieHus: TMPaKTUYeCKUX 3a/lad M HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
3I0POBBIO U IPUPOTHON CpeIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJAraroIInue
MOHATHS (XUMUYECKUH JIEMEHT, aTOM, JICKTPOHHAsI 000J109Ka aToMa, MOJIEKYJIa, BAJICHTHOCTb,
ANEKTPOOTPUIIATEIFHOCTh, XHMHUUYECKasl CBsA3b, CTPYKTypHas Gopmyna (pa3BépHyTas U
COKpami¢HHasi), MOJb, MOJSIpHAs Macca, MOJIAPHBIA O00BEM, YIJIEPOJHBIA  CKEJET,
(yHKIMOHANBHAA TPYIIa, pajuKal, W30MEpHUs, M30MEPHI, TOMOJOTHYECKUU Ppsii, TOMOJIOTH,
YTJIEBOJIOPOIBI, KUCIOPO U a30TCOJEPKAIINE COCTUHEHHS, MOHOMED, TOJIUMEP, CTPYKTYpHOE
3BEHO, BEICOKOMOJICKYJISIPHBIE COSMHEHNS); TEOPUH M 3aKOHBI (TEOPHUS CTPOCHUST OPraHUYECKUX
BemectB A. M. byrmiepoBa, 3akoH COXpaHEHHMsI MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SI3BIK XMMHH, MHPOBO33PEHUECKHE 3HAHMS, JEKAllhe B OCHOBE MOHUMAaHUS
MPUIUHHOCTH U CUCTEMHOCTH XHMHUYECKUX SBJICHUM, (DaKTOJOTUUECKHE CBEICHUSI O CBOMCTBAX,
COCTaBe, MOJIYYeHUU U 0€30TTaCHOM HCIIOJIh30BAHNN BAKHEUIIINX OPTaHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOU JEATETHHOCTH YEJIOBEKA;

c(hopMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MTPU3HAKU TIOHITHH, YCTaHABINBATDH
MX B3aMMOCBS3b, HCIOJb30BATh COOTBETCTBYIOIIUE ITOHATUS IIPU OMMCAaHUM COCTaBa, CTPOEHUS U
MPEBpAIICHUN OPTAHUYECKUX COCTUHECHU;

cOpMUPOBAHHOCTh YMEHUU HMCHOJIb30BaTh XUMHUECKYI0 CHUMBOJUKY JJISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpaIIEHHO) (GOpMyST OPraHUYECKUX BEIIECTB
Y YpaBHEHHW XMMHYECKUX PEAKLWN, U3rOTABIMBATh MOJEIHN MOJIEKY] OPraHWYECKHX BEIIECTB
JUISl WULTIOCTPALMK UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHNS;

chOpMUPOBAHHOCTh YMEHUI yCTaHABIMBATh MPUHAIICKHOCTh U3YYEHHBIX OpPraHUYeCKUX
BEIIECTB [0 HMX COCTaBy U CTPOCHUIO K OMNPEIeNEHHOMY KIAcCy/TpyIme COeAUHEHUN
(YrneBoJopoipl, KHUCJIOPOA M  a30TCOJAEpXalllue COCNAWHEHHUS, BBICOKOMOJICKYJSPHbBIC
COCIMHCHMS), J1aBaTh MM Ha3BaHUs 10 cuctemarudeckod HomeHkiatype (IUPAC), a Taxke
MPUBOJIUTh TPUBUAIbHBIC HA3BaHUS OTAEIHHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIHIIEH,
alleTUJICH, JSTHJICHTJIUKOJb, TIUIEpUH, (PeHon, QopManbIerui, aneTaibAeruja, MypaBbHHAS
KHCTIOTa, YKCYCHAsl KHCIIOTa, OJICMHOBAs KUCIIOTA, CTEApUHOBAs KHCIOTA, TIIOK03a, (QPyKTO3a,
KpaxMal, IeJUTI0JI03a, TJIUIUH);

cOpPMUPOBAHHOCTh YMEHHUS OMNPEAENATh BHUIBI XUMUYECKOW CBS3HM B OpPraHMYECKHUX
coeMHEHUsIX (OIMHAPHBIC U KPATHBIE);

chOpPMUPOBAHHOCTh YMEHUS TPHUMEHATH IOJOKEHUS TEOPUU CTPOCHHUS OPraHUYeCKHX
BemecTB A. M. ByriepoBa [uisi 00bsSCHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHHUS MacChl BELIECTB;

chOpMUPOBAHHOCTh YMEHHI XapaKTepu3oBaThb COCTaB, CTPOCHHE, (PUIUYECKHE U
XUMUYECKUE CBOMCTBA TUIIMYHBIX MTPEACTABUTENEH Pa3IMYHbIX KJIACCOB OPraHMYECKUX BELIECTB
(MetaH, STaH, JTWJIEH, MPONWJEH, aleTwieH, OyraaueH-1,3, MerunOyramueHn-1,3, OeHzom,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TIUIEPHH, (EHON, alleTalbJIeru/l, MypaBbUHAs U YKCYCHAs
KHCTIOTBI, TIIOKO3a, Kpaxmall, [eJUTI0JI03a, aMHUHOYKCYCHas KHCIIOTa), WUTFOCTPUPOBATH
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TCHETHUYECKYIO CBSI3b MEXKIYy HUMH YPaBHEHUSMU COOTBETCTBYIOIIUX XUMUYECKUX pPEaKIUi ¢
UCIIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaThb HCTOYHUKU YIIIEBOJOPOIHOTO CHIPHS
(medTh, MPUPOHBIN Ta3, yrojib), CHOCOOBI MX MEepepadOTKH M MPAKTUYECKOE MPUMEHEHHE
IIPOJIYKTOB MepepadOTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS [0 XUMHUYCCKUM YypPaBHCHHSIM
(maccbl, 00bEMaA, KOJIMYECTBA MCXOJHOIO BELIECTBA WJIM MPOAYKTa PEAKLUHUU 10 U3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOIHBIX BEIIECTB MIIH MPOAYKTOB PEAKIIIH);

c(OpPMHUPOBAHHOCTh YMECHUW BJIAJIETh CHCTEMOU 3HAHWH 00 OCHOBHBIX METOJaX HAy4HOTO
MO3HAHUS, WCIOJB3YeMbIX B XHMHUU TIPH W3YYCHHH BEIICCTB M XUMHUYCCKHX SBICHUI
(HaOnrofeHue, W3MEpEeHUe, OSKCIEPUMEHT, MOJEINPOBAaHKE), MCI0JIb30BATh CHUCTEMHbIE
XUMHWYECKUE 3HAHUS JUTS PUHSATHS PEIICHUI B KOHKPETHBIX KU3HCHHBIX CUTYAITUSX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMECHECHUEM;

chopMUPOBAaHHOCTh YMEHHI COOJIIO/IaTh MpaBUjIa MOJIH30BAHUS XUMHUYECKON MOCYI0N U
1ab0paTOPHBIM 00OPYIOBAHKUEM, a TAKXKE MPaBHJia 0OpAIlleHHs C BEIIECTBAMHU B COOTBETCTBUH C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JTa00PATOPHBIX XUMHUYECKUX OTIBITOR;

Cc(OPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH M BBITIOJNHATE XUMHUYECKUH JKCIICPUMEHT
(mpeBpalieHusi OpraHnYecKX BELIECTB NPU HarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KaueCTBEHHbIE pEAKIIMM OPraHMYECKHUX BEIIECTB, JeHaTypauus OEJIKOB IpHU
HarpeBaHUH, [[BETHbIE PEaKMU OETKOB) B COOTBETCTBUHU C MPABHJIAMU TEXHUKHU 0€30MaCHOCTU
npu oOpallleHnu ¢ BellecTBaMU M J1a0OpaTOPHBIM O0OpYIOBaHUEM, NPEACTABISTH PE3YIbTAThI
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3aluCH YpaBHEHUH COOTBETCTBYIOUIMX peaKIUi u
(dbopMynupoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

cOpMUPOBAHHOCTh YMEHHUH KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIUIO,
MOJTy9aeMyI0 U3 Pa3HBIX HICTOYHUKOB (CpeAcTBa MaccoBoil nHbopmanyu, IHTepHET U Apyrux);

chOpMUPOBAHHOCTh YMEHUW COOJIIOMATh TMpaBUja JKOJOTHYECKH IIEIECO00pa3HOTO
MOBEACHUA B OBITY U TPYIOBOH [EATENbHOCTH B LENSIX COXPAHEHHUS CBOEro 3J0pPOBbS U
OKpY’Karolllel MPUPOIHOMN cpenbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBHS Ha YKUBbIE OPraHU3MBI
onpefeNéHHBIX OpPraHMYeCKUX BelIecTB, MoHMMas cmbica mokaszarens [IJIK, mosicHaTe Ha
puMepax crnocoObl YMEHBIICHHS] U MPEIOTBPAICHUS UX BPEAHOTO BO3JIECHCTBUS HA OPraHU3M
YeJI0BEeKa;

JUis 0Oydarouuxcs C OrpPaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEUIECTB U XUMUYECKUX SBIICHUI;

JUIA CIETBIX M CIa0OBUAALIMX OOYyYalOMIMXCS: YMEHHE HCIIOJIb30BaTh peibedHO-
TOYEUYHYI0 cuctemMy o6o3HaueHuit JI. bpaiins ans 3anucu xumudeckux GopmyiL.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KoaunuyecTBo 4acoB

HaumeHoBaHue pa3ie/ioB U TeM
Ne ni/m Konrpoannbie | IlpakTuueckne | JJIeKTPOHHbIE (HUPPOBHIE)
IporpamMmaI Bcero
padoTsI padoThI o0pa3oBaTe/ibHbIE PecypcChl
Pa3nesn 1. Teoperuyeckue 0OCHOBBI OPraHN4ecKOi XMMHHU
[IpenMeTr opraHuYeCKON XUMUU.
11 Teopust cTpoeHUsI OpraHUYECKUX 3
coequuennii A. M. Byrneposa Bub6mmorexa [IOK
https://m.edsoo.ru/7f41837c
Hroro no pasneny 3 http://him.1september.ru
Pasznea 2. YriaeBoaopoabl http://school-
| T Ty
aJIKaHbI : ' =S :
Hempeaenbibie yreBo0posE: http://chemworld.narod.ru
2.2 6 1 http://maratakm.narod.ru
QJIKeHbI, AJIKa/IMEHBI, AJTKIHBI
2.3 ApomMaTHYEeCKHe YrieBOI0POIbI 2
54 [IpupoaHble HCTOYHUKU 3 1
yIJ€BOJIOPOIOB U UX IepepaboTka
Utoro mno pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Cnuptel. ®enon 3
3.2 Anbnerunsl. KapOoHOBBIE KUCITOTHI. 7 1
CrnoxHble 3¢upbl
3.3 VraeBoanl 3 1
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https://m.edsoo.ru/7f41837c
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemistry.ssu.samara.ru/
http://chemworld.narod.ru/
http://maratakm.narod.ru/

Hroro mo pasaeny 13 bu6mmoreka [IOK
https://m.edsoo.ru/7f41837c

Paznen 4. A3zoTcoaep:kaiiue opraHuvecKne coeTuHeHusI http://him.1september.ru
4.1 AMHHBI. AMHHOKHCIIOTEI. Benku 3 http://school-
Vroro 1o paszeny 3 collection.edu.ru/collection/chemistr
Pa3nen 5. BoicokoMoJIeKyJISIPHBIE COETNHEHUSI ﬁttp://www.chemistrv.ssu.samara.ru
5.1 [Tnactmaccel. Kayayku. Bonokna 2 http://chemworld.narod.ru

http://maratakm.narod.ru

Hroro no pazgeny 2

OBUIEE KOJIMYECTBO YACOB I10

34 2 2
[TPOI'PAMME
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https://m.edsoo.ru/7f41837c
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemistry.ssu.samara.ru/
http://chemworld.narod.ru/
http://maratakm.narod.ru/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KUIIACC
KosmnuecTBo yacos
Ne Jara
Tema ypoka Kourpoububie | IlpakTHyeckue DyIeKTPOHHbIE IH(POBLIE
n/n Bcero H3Y4YeHH s
padoThI padoThI o0pa3oBaTe/ibHbIE peCypChl

[Ipeamer opraHn4ecKON XUMHH, €€

1 BO3HUKHOBEHME, Pa3BUTHE U 1
3HaYEHUE
Teopus cTpoeHHst OpraHU4YeCcKUX

2 coenuHenuit A. M. Byrneposa, eé 1
OCHOBHBIE MOJIOKEHUS
TpesicTaBnenue o KiaccupuKauu bubmoreka LOK
OPTaHUYECKUX BELIECTB. https:// m.edsoo.ru/7f41837c

3 Howmenknarypa (cucremarnyeckas) 1 http:/him.1september.ru
U TPUBUAJIbHBIC HA3BaHUS http://school- S_Choo" _
OpTaHMYECKHX BEIECTR coI!ectlon.edu.ru/collectlon/ch

emistr

AJIKaHBI: COCTaB U CTPOEHHUE, Emistry )

4 N 1 http://www.chemistry.ssu.sama
TOMOJIOTHYECKUH psif
M - ra.ru

5 CTATl 1 9Tall == POCTCHIIHIE 1 http://chemworld.narod.ru
[PEACTABUTENN ATKAHOB http://maratakm.narod.ru

5 AJIKEHBI: COCTaB U CTPOEHHUE, 1
CBOMCTBA
OTWIIEH U IPONUIICH —

7 IIPOCTENIIINE TPEICTAaBUTENIN 1
AJIKCHOB

3 IIpakTuyeckas pabora Ne 1. 1 1
«[lony4yeHne sTHIIEHA U U3yUEHHE
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https://m.edsoo.ru/7f41837c
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://school-collection.edu.ru/collection/chemistry
http://www.chemistry.ssu.samara.ru/
http://www.chemistry.ssu.samara.ru/
http://chemworld.narod.ru/
http://maratakm.narod.ru/

€r0 CBOMCTB»

Anxanuensl. byraguen-1,3 u
MeTunoyraauen-1,3. Tlonyyenne
CHHTETHYECKOTO KaydyKa U PE3HHBI

10

AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOCHHSI, TOMOJIOTHYCCKUN PSII.
AneruiieH — npocTteimumi
MPECTaBUTEIb ATKHHOB

11

Brrunciienus no ypaBHEHHIO
XUMHUYECKON PeaKIuu

12

ApeHbl: 6EH30J1 ¥ TOTYOJL.
TOKCMYHOCTH apeHOB

13

I'eHeTnueckas cBsI3b
YIJIEBOJOPOJIOB, TPUHAIEKAIUX K
Pa3IMYHBIM KJlaccam

14

[IpupoHbIE UCTOYHUKHT
YIIIE€BOJIOPOIOB: TPUPOTHBIH ra3 u
MONyTHBIC He(PTSIHBIC Ta3bl, HEPTH U
MPOIYKTHI €€ mepepaboTKu

15

[IpupoHBIE HCTOUHUKU
YIJIEBOJOPOIOB: IPUPOIHBIN T'a3 U
MOINyTHBIC He(PTSIHBIC Ta3bl, HEPTH U
MPOIYKTHI €€ mepepaboTKu

16

KonTtponpHas pabota no pasaeny
«YTIIeBOIOPOIBI»

17

[IpenenbHble OAHOATOMHBIE
CIUPTBI: METAHOJ U 3TAHOJ.
Bopoponnas cBs3b

18

MHoroaToMHEbIE CIIUPTHI:

18




OTUJICHTJIMKOJIb U TJIMLHCPHUH

19

@DeHOJI: CTPOEHUE MOJIEKYIIBI,
¢bu3nyecKkne 1 XUMHUECKUE
CBOMCTBA, IPUMEHEHNE

20

Anpaeruapl: GopManbIaeTHI U
areTanpaerug. AueTtod

21

OaHOOCHOBHBIE MPE/ENIbHbIE
Kap6OHOBI)Ie KHCJIOTBI: MypaBbHHAaA
U YKCyCHas

22

[IpakTnueckas pabora Ne 2.
«CBoOliCTBa pacTBOpa YKCYCHOMU
KHUCITIOTBI»

23

CreaprHOBas ¥ OJICMHOBAs
KHCJIOTBI, KaK IPCACTaBUTCIIN
BBICIIMX KapOOHOBBIX KHCIIOT

24

Mbi11a KaK COJIM BBICIIAX
KapOOHOBBIX KHCIIOT, X MOTOIIEE
JNEUCTBUE

25

CrnosxHble 3(hUpbl KaK MPOU3BOIHBIC
KapOOHOBBIX KUCIOT. [ 'uapouns
CIIOXHBIX 3(UpoB

26

Kupsl: runponan3, npuMeHeHue,
OuoJoruYecKas poJib KUPOB

27

VrieBoabl: cOCTas,
kinaccudukanus. Baxuenmme
MPEACTABUTENN: TIIIOKO03a,
bpykTo3a, caxaposa

28

KanMaJ'I H OCJII0JIO3a KaK
MPUPOAHBIC ITOJIUMCPBI

19




29

KoHnTponsHas paborta no pasaeny
«Kucnopoacoaepxaine
OPraHUYEeCKUE COCTUHEHUS

30

AMMWHBL: METWJIAMHUH U aHWJIHH

31

AMHHOKHCIIOTHI Kak aM(pOTEPHbIC
OpPraHWYECKUE COCTUHEHUS, HX
OHOJIOTHYECKOE 3HAUCHHE.
IlerrTnanl

32

benku xak npupoaHbIe
BBICOKOMOJIEKYJISIPHBIE COECTMHEHUS

33

OcHOBHbBIE IOHATUS XUMHH
BBICOKOMOJIEKYJIIPHBIX COCMHEHUN

34

OCHOBHI)IG METOAbI CHHTE3a
BBICOKOMOJIEKYIAPHBIX
coeauHeHnH. IlmacTMmacchl,
Kay4dyKH, BOJIOKHA

OBIIEE KOJIJMYECTBO YACOB I1O
I[TPOTPAMME

34
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YYEBHO-METOINUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. I'abpuensu O.C. Xumus.10 knacc. ba3ossiii ypoBens : ®I'OC, Vueb.mist o0meoopazonar.
yue0. 3aBefleHnid. — 2-€ u3., crepeotuil. — M: «/Ipoda Beprukans», 2017.

2. Taopuensa O.C. Xwumms.ll kmace. basoswiii ypoBens @ @I'OC, VYued. pns
oOmieoOpa3oBar. yue0. 3aBesieHuid. — 2-¢ u3., crepeoTuil. — M: «JIpoda Beprukans», 2017.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1.Crannaptsl BToporo nokosieHusi [Ipumepnsie nporpammsel no npeameram — Xumug 10. :
«Beptukans Ipoda», 2014.

2. Taopuensa O.C. IIporpamma kypca xumuu st 10 —11 kimaccoB o01ieo0pa3oBaTeIbHBIX
yapexaeHui — 4-e uzm., crepeotut. — M.: «JIpoda»,2017.

3. T'abpuensa O.C.,bepeskun [1.H., YmakoB A.A., Maitoposa I'.B. u ap. Konrponsabsie u
poBepouHblie paboThl Mo xumMuu 10 kiacc k yueonuky ["abpuensna O.C. ba3oBblif ypoBeHb,
OI'oC —M: «Ipoda»,2015

4. T'oproBenkoM.IO. [Toypounsie pazpabotku no xumuu 8-11 kimace-M: «BAKO»,2016.

5. Tpoery6ora H.II., KonTponbHO-u3Meputensubie MaTepranbl mo xumun 10 -11 xmace (x
yueonuky O.C.I"abpuensia), M. «Bako» 2011r.

6. Xumus. JlaGoparopusi Apxumen. JlaGoparopHsie paboThl. MeTomudeckoe MocoOHe.
Mocksa. 2021

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU
HMHTEPHET

IMopran  QyHmamMeHTaNbHOrO  XMMHYeckoro  oOpasoBanusi ~ ChemNet.  Xumuueckas
nHpopMarMoHHas ceTb: Hayka, oOpa3oBaHue, TEXHOJIOTHH

http://him.1september.ru Equnas xomiekius LIOP: [IpeamerHas KOUTeKIHs « XAMUS)

http://school-collection.edu.ru/collection/chemistry ~ EctecTBeHHO-Hay4HBIE  DKCIIEPHUMCHTBI:
XUMHSL.

Komnekuust Poccuiickoro o0meoOpa3oBarensHoro moprana http://www.chemistry.ssu.samara.ru
OCHOBBI XMIMHU: JIEKTPOHHBINH YIeOHUK

http://chemworld.narod.ru Caiit «BupTyansHas XUMUYeCKast IIKOJIa»

http://maratakm.narod.ru Caiit «Mup XuMuN»

http://chemistry.narod.ru  XuMuK.py: caiiT o xumuu

https://resh.edu.ru/ Poccuiickas >neKTpOHHAS IIKOJIA

https://uchi.ru/teachers/lk/main  Yuu.py
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