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HOACHUTEJBHASA 3AIIMCKA

[IporpaMMa Mo XMMUM Ha YPOBHE CpeaHEro odiiero odpa3oBaHus pa3paboTaHa Ha
ocHoBe denepanbHoro 3akona ot 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUN K pe3yibTaTaM OCBOCHHS ¢eaepalibHON 00pa3oBaTeIbHOM
nporpamMmbl  cpenHero obmiero  oopazoanusi  (POII  COQO), mnpencraBieHHBIX B
denepalibHOM rocyaapcTBeHHOM oOpazoBarenbHOM cTanaapte COO, ¢ yuérom Konuenuuun
npernofaBaHus yueOHOro mpeamera «XUMHs» B 00pa30BaTENbHBIX OPTaHU3AIMSIX
Poccuiickoii @enepanuy, peanu3yOIIUX OCHOBHBIE 0O0pa3oBaTENIbHBIE MPOrpamMMbl, W
OCHOBHBIX TOJIOKEeHUI «CTpaternu pa3BuTus BocnuTaHus B Poccuiickoil @enepannu Ha
nepuon a0 2025 rona» (Pacnopstxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOAXOAOB K pa3pabOTKe NpOrpaMMmbl MO XHMHH, K OIPEACICHHUIO OOIIeH
CTpaTeruu OOY4YeHMs, BOCIMTAHUS U Pa3BUTHS OOy4yalolUUMXcs CpeACTBAMHU Y4eOHOTro
npenMera «Xumus» ans 10-11 knaccoB Ha 6a30BOM YpOBHE COCTABHJIM KOHLIENITYaJIbHBIE
nonoxeHuss ®I'OC COO o B3auMOOOYCIOBICHHOCTU LIEJIEH, COACpPKAHUSA, PE3yIbTaTOB
oOy4eHHs U TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBIITYCKHUKOB.

XuMHuueckoe 00pa3oBaHHE, I[OJy4aeMO€ BBITYCKHHKaMU 001eo0pa3oBaTeIbHON
OpraHM3aliM, SBJSETCS HEOThEMJIEMOW YacThl0 HUX 00pa3zoBaHHOCTU. OHO CIYKUT
3aBepUIAIOIIMM 3TAIOM peall3alluyd Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KIIFOUEBBIX
IIEHHOCTEHW, MPUCYIIUX LEJIOCTHON CHCTEME XMMHUYECKOro 00pa3oBaHMs. DTH I1IEHHOCTH
KACaroTCs MO3HAHMSI 3aKOHOB MPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyIbTYpPHI
YeJlOBeKa, a TaKKe JKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY 3/I0pOBBIO U
npuponHO cpene. Peanmnsyercss Xumuyeckoe oOpa3oBaHHME OOy4arOUIMXCS Ha YPOBHE
cpeaHero obmiero oopa3oBaHusl CpeCTBAMHU YUEOHOTo mpeameTa « XuMus», coiepkaHue u
MOCTPOEHUE KOTOPOTO OIpPEAENICHbl B MpOrpaMMe MO XMMHUHU C YYETOM CHeUU(UKH HAYKH
XUMUH, €€ 3HAYEHHUS B TIO3HAHUU MPUPOJIBI U B MAaTEPUAIBHOM JKM3HU OOIIECTBA, a TAKXKE C
y4€TOM 00LIUX LeNel U MPUHIMIIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSTHUE CUCTEMbI
cpeaHero oomiero oopasoBanus B Poccuiickoit deaeparum.

XUMHSI Kak »JJIEMEHT CHCTEMbl ECTECTBEHHBIX HAyK WUIpaeT oco0yi poib B
COBPEMEHHOW IMBWJIM3ALMU, B CO3JaHUM HOBOMl 0a3bl MarepuaibHOM KynbTyphl. OHa
BHOCUT CBOM BKJIaJl B (JOPMHUPOBAHUE PAILIMOHAIBLHOIO HAYYHOI'O MBIIUICHUS, B CO3JaHHE
LEJIOCTHOTO TMPEeICTaBICHHsI 00 OKPY’KAIOLIEM MHUpE KaK O €IMHCTBE MPUPOJbI U YETIOBEKa,
KoTopoe (QopMmHpyeTcs B XMMHM Ha OCHOBE TIOHMMaHHUS BEIIECTBEHHOTO COCTaBa
OKPYXAIOIIEr0 MUpa, OCO3HAHUS B3AUMOCBSI3U MEXIYy CTPOCHUEM BEIIECTB, UX CBOMCTBAMMU
Y BO3MOXHBIMH 00J1aCTSIMU IPUMEHEHHUSI.

TecHo B3auMOAEHUCTBYS C JAPYIMMH €CTECTBEHHBIMM HayKaMH, XUMHUS CTajla
HEOTHEMJIEMON YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOIMMBIM YCIOBUEM YCIIEUIHOTO TpyAa U
KU3HU KaXaoro uieHa oOmectBa. CoBpeMeHHas XUMHS Kak HaykKa co3ujaTesbHas, Kak
HayKa BBICOKMX TEXHOJIOTMI HampaBjieHa Ha pelleHHe riao0ajbHbIX MPoOJieM YCTONYMBOrO
pPa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM, DJHEPreTUYECKOW, MHUILEBOM, OSKOJOTHYECKOU
0€30MacHOCTH U OXPAHBI 30POBbSL.



B cooTBeTcTBUM ¢ OOUIMMHU LENSIMU M MPUHLMIIAMHA CPEAHEro oOIIero oOpa3oBaHUs
cogepkanre mnpeamera «Xumus» (10-11 kmaccel, ©0a30BbIi  ypOBEHb HW3Y4YEHUS)
OpPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOIIEKYJbTYPHYIO TOJTOTOBKY OOyYarommxcs,
HEOOXOJIUMYI0 MM IS BBIPA0OOTKM MHMPOBO33PEHUYECKUX OPUEHTHUPOB, YCHEHTHOTO
BKJIIOUEHHSI B KM3Hb COIMyMa, MPOJODKEHHS 00pa3oBaHUs B Pa3IMYHBIX OOJACTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocTaBnsomuMeA TIpeaMeTa «XUMHUs» SBISIOTCS 0a30Bble Kypchl — «OpraHmdeckas
xumus» U «OO0mmas U HeopraHWYecKas XHWMHs», OCHOBHBIM KOMITOHEHTOM COJIECpKaHUS
KOTOPBIX SIBJISIFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHM 110 HEOPTaHMYECKON XUMHHU (C
BKJIFOYEHHUEM 3HAHWUW U3 OOIIer XUMHUM) U OpraHudecKor Xumuu. @opMHUpOBaHHUE JTAaHHOU
CUCTEMbl 3HaHUN MpPU HU3YYCHUH MpeaMeTa o0ecrneyrMBaeT BO3MOXKHOCTh PaCCMOTPEHHUS
BCET0 MHOT000pa3us BEIIECTB HA OCHOBE OOIIUX MOHSATUNA, 3aKOHOB U TEOPUI XUMUMU.

Crpyktypa copaepxkanusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHuvecKas XuMus» cHOpMHUpPOBaHA B MPOrpaMMe MO XMMHH Ha OCHOBE CHCTEMHOTO
MO/X0/1a K M3YyYECHHIO Y4EeOHOro Marepuajia ¥ o0yCIIOBJIEHA UCTOPUYECKH OOOCHOBAHHBIM
Pa3BUTUEM 3HAHUU Ha OINPENEIIEHHBIX TEOPETUUECKUX YPOBHAX. Tak, B Kypce OpraHu4ecKon
XMMHM BEHIECTBA pPACCMATPHUBAIOTCS HA YPOBHE KJIACCHUYECKOW TEOPUU CTPOCHUS
OPraHUYECKUX COCIWHEHUW, a TAKXKE HAa YPOBHE CTEPEOXHUMHUYECKHX W BJIECKTPOHHBIX
MIPEJICTABJICHUI O CTpoeHUH BemiecTB. CBelleHns 00 W3y4yaeMbIX B KypCce BEIECTBAX JAIOTCS
B Pa3BUTUU — OT YIJIEBOJOPOJOB JIO CIIOKHBIX OMOJIOTMUECKH aKTHUBHBIX COEIMHEHMH. B
Kypce OpPraHMYeCKONW XMMUM MOJy4aroT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOIO
oOmiero 00pa3oBaHUs TMEPBOHAYAIbHBIC TMPEACTABICHUS O XUMHUYECKOM  CBS3H,
KJIacCU(UKAIIMOHHBIX TTPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHMUS,
0 XMMUYECKON PEAKIUU.

[Tox HOBBIM YTJIOM 3pEHHUS B IpeaMeTe «XHUMHUs» 0a30BOTO YPOBHS paccMaTpUBAETCS
M3YYCHHBIM Ha YPOBHE OCHOBHOIO OONIEr0 OOpa3oBaHUs TEOPETUUYECKUM Martepuasl |
(hakTOJIOTHYECKUE CBEJACHUS O BEIIECTBAX M XUMHUUYECKON peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OO01as 1 HeopraHu4ecKass XuMHUsS» 00yJaromUMCs MPEOCTABIISIETCS BO3MOKHOCTh
OCO3HaTh 3HAYCHHE MEPUOJIMUYECKOr0 3aKOHA C OOIIETEOPETHUYECKUX U METOJIOTOTHYECKUX
MO3UIIUNA, TIIyOXKe TOHATH HCTOPUYECKOE HU3MEHEHHE (YHKIMH 3TOro 3aKoHa — OT
000011ar011el 10 0O0BSICHAIONIEH U TPOTHO3ZUPYIOIIEH.

Enunnas cucreMa 3HaHUN O BAXKHEUIIMX BEIIECTBAX, UX COCTABE, CTPOEHUM, CBOMCTBAX
U TOPUMEHEHHH, a TAKXKE O XMUMHUYECKHX PEAKIHSAX, UX CYUHOCTH M 3aKOHOMEPHOCTSIX
MpOTEKaHUs JonoiHseTcs B Kypcax 10 u 11 kinaccoB aneMeHTamMu cofep>KaHus, UMEIOIIUMU
KYJbTYPOJIOTUYECKUM U TPUKIAJAHOW XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT NMOHUMAaHHUIO
B3aMMOCBSI3M XHMHUU C APYTUMH HayKaMH, PACKpBIBAIOT €€ POJIb B MO3HABATEIBLHOW W
MPAKTUYECKOMN JCATEILHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIIMTAHUIO YBXKEHUS K MPOIIECCY
TBOpYECTBA B OOJACTH TEOPUM W TMPAKTUYECKUX TMPWIOKEHUNH XUMHUH, TOMOTAIOT
BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMax,
CBSA3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh HHPOPMALMIO U TPUMEHATH €€ IS
NONOJIHEHUS ~ 3HAHWW,  PEIICHWS  HWHTEIUIEKTYaJIbHBIX U DKCIEPHUMEHTAIbHBIX
MCCIIEIOBATENbCKUX 3a/ad. B memom cojepkanue yueOHOTO mpeaMera « XUMHES JaHHOTO



YPOBHS U3YYEHUS] OPUEHTUPOBAHO HA (HOPMHUPOBAHUE Y O0YUAIOMIMXCS MUPOBO33PEHUYECKON
OCHOBBI JJI1 TMOHUMaHUA (QUIOCOPCKUX UAEH, TaKMX KakK: MaTepUalbHOE E€IUHCTBO
HEOPTaHWYECKOTO U OPTaHUYECKOTO MUPA, O0YCIIOBIIEHHOCTh CBOMCTB BEIECTB UX COCTABOM
U CTPOCHUEM, ITO3HABAEMOCTh MPUPOAHBIX SIBICHUW NYTEM 3KCHEPUMEHTA WU PEIICHUS
POTUBOPEUYHIM MEXKIYy HOBBIMU (haKTaMH U TECOPETUYECKUMHM MPEANOCHUIKAMHU, OCO3HAHUE
pOJIM XMMHUHU B PEHICHUH DOKOJOTHYECKUX IMpoOjeM, a Takxke MpolieM cOepexeHus
SHEPIreTUYECKUX PECYPCOB, ChIPhS, CO3AaHNSI HOBBIX TEXHOJIOTHM U MATEPHUATIOB.

B mane pemieHus 3amad BOCHHUTAaHUS, Pa3BUTUA U COLMANIM3ALMKU OOYyYarOIIUXCS
MPUHATHIE MMPOrPaMMON MO XUMHUHM MOAXOJBI K OMPEACICHHUIO COJIEPKAHUS U TOCTPOECHUS
npeaMeTra MpeAyCMaTpuBalOT (OPMHUPOBAHME YHUBEPCAIbHBIX Y4YEOHBIX JCHCTBUM,
UMEIoIUX 0a30BO€ 3HAUYECHHE JUIsl PA3IMYHBIX BUIOB JIEATEILHOCTH: PELICHUs IpoOieMm,
MOMCKa, aHaim3a U oOpaboTkM WH(OpMALMKM, HEOOXOIUMBIX [JIsi MPUOOPETEHHUS OMbITa
MPAKTUYECKOM M MCCIEIOBATEIbCKON JEATEIbHOCTH, 3aHUMAIOIICH BaXXHOE MECTO B
MMO3HAHUU XUMUHU.

B mpaktuke npemnogaBaHusi XUMHUHM KaK Ha YpPOBHE OCHOBHOTrO 0011ero oOpa3oBaHws,
TaKk W Ha YpPOBHE CpEIHEro oOIIero oOpa3oBaHWsA, MPU OINPEACICHUH COJepKaTeIbHON
XapaKTEPUCTHUKH 1€ U3YyUYECHUS MPEIMETAa HAMPABICHUEM IMEPBOCTECIICHHOM 3HAYMMOCTH
TPAIUIIUOHHO TpU3HAETCS (HOPMUPOBAHUE OCHOB XUMUUYECKOM HayKd Kak 00yacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTUYECKOU JESITEIBHOCTH YEJIOBEKA M KaK OJHOI0 U3
KOMIIOHEHTOB MHUPOBOM KyJbTyphl. C METOIMYECKON TOYKH 3pEHHUS TAKOM MOAXOd K
ONPEAECITICHUIO LIEJIEN N3YUCHUS MPEIMETA ABJISCTCS BIOJHE OMPAaBIAHHBIM.

CornacHo TaHHOM TOYKE 3pEHUS TJIABHBIMU LEJISIMUA U3YyUYECHUS MpeaMeTa « XUMUsD HA
6a3oBom ypoBHe (10 =11 ki1.) sBISAIOTCS:

e (QopmupoBaHHE CHUCTEMBl XWMHUYECKHMX 3HAHUM KaK BaXHEWINEW COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHUPA, B OCHOBE KOTOPOM JIEKAT KITFOUEBBIE TTOHATHS,
(dbyHIaMEeHTaIbHbIE 3aKOHBI M TEOPUU XUMHH, OCBOCHHUE SI3bIKa HAayKHU, YCBOCHHE W
MOHUMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIICHUII MHUPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBIICHHUS;

e (opmupoBaHUE U pa3BUTHE NMPEICTABICHUN O HAYUYHBIX METOaX MO3HAHUS BEILIECTB U
XUMUYECKUX PEaKlnii, HEOOXOAUMBIX Il MPUOOPETEHUSI YMEHHU OpPUEHTUPOBATHCS
B MHUPE BEUIECTB M XHWMHUYECKUX SIBJICHUNM, HUMEIOLIUX MECTO B NPUPOJAE, B
MPAKTUYECKON U TTOBCETHEBHOM KU3HU;

e pa3BUTHE YMEHUH U CIIOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAOJIIOJICHHUEM U
O0OBSICHEHHEM XHUMHYECKOTO SKCIEPUMEHTa, COOIOJICHUEM MpaBUi OE€30MacHOIO
oOpallieHHsI ¢ BEIESCTBAMM.

Hapsny ¢ atum, conepkarenpHas XapakTepUCTUKA LIETEN U 3aJ1a4 U3y4EeHUs IIpeIMeTa
B MpOorpaMMe IO XHMHUHU YTOYHEHA WU CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMHU
MIPUOPUTETAMHU B CUCTEME CcpeiHero oliero oopazoanus. CeroHs B MpenoaBaHud XUMHUH
B OOJbIed CTENeHW OTHAETCS NPEANOUTCHHE NPAKTHYECKOH KOMIIOHEHTE COJACpPKaHUS
oOyueHusi, OPHUEHTUPOBAHHOMW Ha TMOATOTOBKY BBIMYCKHHKAa 00111€00pa3oBaTebHOIM
OpraHW3alliH, BJIAJICIONIETO HEe HAOOPOM 3HAHWN, a (YHKIHOHATBLHOW TPAMOTHOCTHIO, TO



€CTh CIOCO0AMH U YMEHHUSIMH aKTUBHOTO MOJYYEHUS! 3HAHUN U IPUMEHEHUS UX B peasibHON
KU3HU JJIs] pEeIICHUs] TPaAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3THM Tpu M3ydeHUH TpeaMera «XHMHS» JOMHHHPYIOIIEE 3HAYCHHE
NpUOOPETAIOT TaKue IeNU U 33/1a4H, KaK:

aganTanus oOydYalomMXCd K YCIOBUSM JHUHAMUYHO Pa3BUBAIONIETOCS MUDA,
(GbopMHpPOBaHUE HWHTEUIEKTYallbHO Pa3BUTON JIMYHOCTH, TOTOBOM K CaMO0Opa30BaHMIO,
COTPYIHHYECTBY, CaMOCTOSTEIbHOMY TPHUHITHIO TPAaMOTHBIX PEIICHHH B KOHKPETHBIX
KU3HCHHBIX CUTYAIUAX, CBI3aHHBIX C BEIICCTBAMHU U UX MPUMEHEHUEM;

dopMupoBaHrne y OOy4arOUIMXCS KIIOUEBBIX HAaBBIKOB (KIIOYEBBIX KOMIICTCHIIMIA),
UMEIOIIUX YHHUBEPCATBHOE 3HAYEHUE I PA3JIMYHBIX BHUJOB JICSITEIBHOCTU: PEIICHUS
npoOJieM, TTOMCKa, aHali3a U 00padOTKH HMH(pOpMAIUU, HEOOXOAUMBIX ISl MPUOOPETEHUS
OTIBITA JIEATETLHOCTH, KOTOpAas 3aHUMAET Ba)KHOE MECTO B MO3HAHUU XUMHUH, & TAKXKE IS
OLICHKH C TIO3UIMA DJKOJOTWYECKOW O€30MacHOCTH XapakTepa BIMSHUSA BEIIECTB U
XUMHUYECKUX MPOIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOIHYIO CPEY;

pa3BUTHE  TO3HABATENBHBIX  WHTEPECOB, MHTEIUICKTYaJIbHBIX U  TBOPYECKUX
CHOCOOHOCTEN 00ydaroluXxcs: CIOCOOHOCTH CaMOCTOSTENbHO MPUOOPETaTh HOBBIC 3HAHMS
M0 XUMHH B COOTBETCTBHH C JKH3HEHHBIMH MOTPEOHOCTSIMH, HCIOJIH30BaTh COBPEMCHHBIE
MH(POpPMAITMOHHBIE TEXHOJOTHH JJisi TIOMCKA M aHaldu3a y4eOHOM M Hay4YHO-TIOMYJISIpHOU
uH(}OpMAIUU XUMHYECKOTO COJIEPKaHMUS;

dbopMHpoBaHWEe U Ppa3BUTHE Y OOYYAIOIIUXCS AaACCOLUMATUBHOIO M JIOTUYECKOTO
MBIIUICHHS, HAOMIOJATENbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOpPBIE OCOOEHHO
HEOOXOJWMBI, B YAaCTHOCTH, TpH I[UIAHUPOBAHUU W TIPOBEACHHM XHMHYECKOTO
HKCIIEPUMEHTA;

BOCIIUTAHUE y OOy4aromuxcs yOeKIEHHOCTH B TYMAaHMCTHYECKOW HaNpaBlIEHHOCTH
XUMUH, €€ BaAXXHOW pOJIM B pEHICHUU TI00aIbHBIX MTPOOJEM  PalUOHATBLHOTO
MPUPOIOTIONH30BAHUS, TIOTIOTHEHUS SHEPTeTUIECKIX PECYPCOB M COXPAHEHHUs MPHUPOIHOTO
paBHOBECHSI, OCO3HAHUS HEOOXOAWMOCTH OEpEeKHOT0 OTHOIIEHUS K TMPHUPOAEC M CBOEMY
3I0POBBIO, a TaKXKe NPHOOPETEHHS OIbITa HUCIOJIb30BAHUS TOJYYCHHBIX 3HAHUM JIJIS
MIPUHSTHUS TPAMOTHBIX PEIICHHUI B CUTYaIIUSX, CBA3aHHBIX C XUMHUUYECKUMU SIBIICHUSIMU.

B yueOGnom maHe cpemHero oOiiero oOpa3oBaHUS TpeaMeT «XUMHs» 0a30BOro
YPOBHS BXOJUT B COCTaB MPeAMETHON 001acTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OO1iee ynco 4acoB, OTBEASHHBIX JIJIS M3yUEHUST XUMHH, Ha 0a30BOM YPOBHE CPEIHETO
oOmero odpa3oBanus, cocrtaBiser 68 yacos: B 10 kmacce — 34 yaca (1 gac B Hepento), B 11
kiacce — 34 gaca (1 4ac B Henelno).



COIEPKXAHUE OBYUYEHUA
10 KITACC
OPT'TAHUYECKASA XUMUSA

Teopernyeckue OCHOBbI OPraHUYECKOM XUMHUH

[IpenMeTr opraHu4YecKo XUMHUU: €€ BOSBHUKHOBEHUE, PA3BUTUE U 3HAUCHUE
B NOJIYYCHUH HOBBIX BEIIECTB U MaTepHaoOB. Teopusi CTpOEHUsI OPraHUYECKUX
coennHeHnii A. M. bytiepoBa, €€ OCHOBHbIE NOJIOKEHHS. CTPYKTypHBIE
(opMyJibl OpraHn4YecKux BelecTB. ['omosorusi, nzomepus. XuMudeckas CBS3b
B OPraHUYECKHUX COCIMHEHUSIX — OJMHAPHBIC U KPATHBIE CBA3H.

[IpeacraBnenre 0  KilaccU(UKAUMKM  OpPraHUYECKUX  BEIIECTB.
HomMmenknaTypa opraHnyeckux COeIMHEHUH (CUcTeMaTU4yecKas) U TPUBUAIbHBIC
Ha3BaHUs BAKHEUIIUX MPEACTABUTEINICH KJIACCOB OPTAHUYECKUX BEIIECTB.

OKCIEpUMEHTAIBHBIE METOABl W3YyYEHHsI BEUIECTB U WX IPEBPAILCHMIA:
O3HaKOMJIEHHE ¢ oOpa3lamMu OpraHMYECKHX BEIIECTB M MaTepuaiaMu Ha HX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKHUX BEIIECTB, HAONIOACHHUE H
ONMCAaHUE JEMOHCTPALMOHHBIX ONBITOB MO MPEBPALIEHUIO OPraHUYECKUX
BELIECTB IIPU HarpeBaHUHM (IUIaBJIEHUE, OOYTJIMBAHUE U TOPEHHUE).

YriaeBoaopoasl

AJKaHBI: COCTaB M CTPOCHHE, TOMOJOTHMYECKUU psAn. MeTtaH u 3TaH —
MPOCTEUIINE MPEICTABUTENN AJIKAHOB: (DU3UYECKME M XMMHUYECKUE CBOMCTBA
(peakuuu 3aMelleHUs U TOPEHUs), HaXOXKACHUE B MPUPOJE, MOIYYEHHE U
IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUI psl. DTUIIEH U MPONUIIEH
— IpOCTEHIINE MPEICTABUTENN ANKEHOB: (PU3MUECKUE U XUMHUYECKHE CBOMCTBA
(peakuuu TUOPUPOBAHUA, TATOTEHUPOBAHUSA, TUIApaTallMd, OKUCIEHUS H
MOJIMMEPHU3ALINH ), TOJIyYeHUE U IPUMEHEHHUE.

Anxaauensl: OytanueH-1,3 u metunOyraaueHn-1,3: cTtpoeHue, BaKHEHIINE
XUMHUYECKHUE CBOICTBA (peaxums MOJIMMEPU3aIUN). [Tony4yeHue
CUHTETUYECKOTO KaydyKa U PE3HHBI.

AJKHUHBI: COCTaB M OCOOEHHOCTH CTPOCHHMS, TOMOJIOTHYECKUH psI.
AuernneH — NOpOCTEHIIMI NPENCTABUTENb AJIKHHOB: COCTaB, CTPOEHUE,
¢usznyeckue M XMUMHYECKHE  CBOWCTBa  (peakuud  TUIPUPOBAHMUS,
raJIOT€HUPOBAHHUS, TUAPATALINN, TOPEHUS ), IOJTYUYEHUE U TPUMEHEHUE.

Apensl. benzon: coctaB, cTpoeHue, GpU3NUECKUE U XUMUYECKUE CBOWCTBA
(peakuu TaJoreHUpPOBAaHUS W HUTPOBAHMS), MOIYYEHUE U NPUMEHEHHE.



Tonyon: cocmae, cmpoenue, guauueckue u Xumuyeckue ceoncmea (peaxyuu
2aN02eHUPOBANUS U HUMPOBAHUS), noJayuenue u npumeHnerue. TOKCUYHOCTb
apeHoB. ['eHeTHuYecKkasi CBA3b MEXIY YIVIEBOJOPOJAMH, NPUHAJICKAIUMH K
Pa3JIMYHBIM KJIaCCaM.

IIpupoaHbple MCTOYHUKH YIIIEBOAOPOAOB. IIpMpOIHBIN Ta3 M NOMYTHBIE
HedTanbie Ta3bl. HegTh u e€ npoucxoxaenue. Criocodbl nepepadboTku HedTH:
MIEPErOHKa, KPEKUHI (TEPMUYECKUM, KaTAIUTHYECKH), nmuponu3. [IpomykTbl
nepepaboOTKu HEPTH, MX NPUMEHEHHE B MPOMBILUIEHHOCTH W B OBITY.
KameHHbIii yroias 1 IpOAYKTHI €ro NepepadoTKH.

OKCIEepUMEHTAIBHBIE METOABl W3YUYEHHUs BEIIECTB M WX IPEBPALLCHUI:
O3HaKOMJIEHHE ¢ oOpasllaMy IJJacTMacC, Kay4yKOB M PE3MHBI, KOJJICKIUHU
«Hedbtp» u «Yrojb», MOJCIMPOBAHUE MOJIEKYJ  YIJIEBOJOPOJOB U
raJIOr€HONPOU3BOJHBIX, MPOBEACHHE NPAKTUYECKON pabOThI: MOIyYEHUE
ATUJIEHA U U3yUYEHHUE €r0 CBOKCTB.

PacuérHble 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HKCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKUUU [0 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WIH MPOIYKTOB
peaKIum).

Kucnopoacoaepaxaiue opranudeckue CoeAUHEHUS

[IpenenpHble OAHOATOMHBIE CHOUPTHL. METAaHON W 3TaHON: CTPOEHUE,
¢u3nueckue M XMMHUYECKHME CBOMCTBA (pEaKkIMU C AKTHUBHBIMH METaJIaMH,
raJIoreHOBOJIOPOJaMH, TOPEHHUE), NMpPUMEHEHHE. BOJOpOaHbBIE CBS3M MEXKIY
MOJIEKYJIaMHU CITUPTOB. /[elicTBHE MEeTaHOa U 3TaHOJIa HAa OPTaHU3M YeJIOBEKa.

MHoOroaromMHble CIHAPTHL. OTWICHIVIMKOJIb W TJIMLEPUH: CTPOCHMUE,
¢u3nueckue M XHUMHUYECKHE CBOICTBA (B3aMMOJEHCTBHE CO IIEIIOYHBIMU
MeTaJUlaMH, Ka4eCTBEHHAsl peaklds Ha MHOTOaTOMHbIE cupThl). JleiicTBue Ha
opraHusM uenoBeka. [[pumeHenue rmmuepruHa U 3THIICHIJIMKOJIA.

@®eHod: CTpOEHHE MOJEKYJbl, (U3MUECKHMEe W XHMHUYECKHE CBOWCTBA.
Toxcuunocth penona. [Ipumenenne GeHomna.

Anpnerupl U kemowsi. DopManpaerui, aleTadbIETHA: CTPOCHHE,
du3nueckrue U XMMUYECKUE CBOMCTBA (PeaklMyd OKUCIEHHUS U BOCCTAHOBJICHHUS,
Ka4eCTBEHHBIEC PEAKLIMN ), IOJIyYEHHE U IPUMEHEHUE.

OnHOOCHOBHBIE TMpezeiibHbIE KapOOHOBbIE KHUCIOTHL. MypaBbuHas u
YKCyCHAasi KUCIIOThI: CTPOEHHE, (PU3NUECKHE U XUMUYECKHE CBOMCTBA (CBOICTBA,
olOmme [ Kiacca KUCIOT, peakius dSTepuduKaluu), TM[OJy4YeHUe U
npuMmeHeHue. CTeapuHOBasi U OJICMHOBASI KUCIOTHI KaK MPEACTABUTENH BBICILIUX




KapOOHOBBIX KHUCJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KHCIOT, HX
MOIOIIIEE JIEUCTBUE.

Crnoxubie >QUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['maponus
cnoxubix  d¢pupoB. Kupsl. T'mapomus xupo. IlpumeHnenue KHUPOB.
buonornueckas posip KUpPOB.

VYrneBonpl: cocraB, KiaccupuKauus —yrieBogoB (MOHO-, JH- U
nmoymcaxapuapl). [7oko3a — TPOCTEWIIMNA  MOHOCaxXapua: OCOOCHHOCTH
CTPOCHHS MOJIEKYJIbI, GU3NUECKUE U XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBHUE C
rugpokcuaom meau(ll), okucienrne aMMradHBIM pacTBopoM okcuja cepeopa(l),
BOCCTAHOBJIEHHE, OPOKEHUE TIIIOKO3bl), HAXOXKACHUE B MPUPOJIE, IPUMEHEHUE,
ouonoruueckas poib. otocunTe3. pykTo3a KaKk U30MEP IIIFOKO3BIL.

Kpaxman u nemntono3a kak npupoaHbie nonumepsl. CTpoeHHe KpaxMaia u
HeuroNno3bl.  PU3HUECKME U XUMHUYECKHME CBOWCTBA Kpaxmayia (THAPOJIHU3,
KayeCTBEHHAsI pEaKLus C HOJOM).

OKCIEpUMEHTAIBHBIE METOABl HW3YUYEHHUs BEIIECTB M UX IPEBPALLCHUI:
poBeieHUE, HAOIIOACHUE U ONMHUCAaHUE JIEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIMPTOB, KAUECTBEHHbIE PEAKLUH OJHOATOMHBIX COUPTOB (OKUCIEHUE 3TAHOJA
okcusnoM meau(ll)), MHOTOaTOMHBIX CIMPTOB (B3aUMOJEHCTBHUE TIIMIEPUHA C
ruapokcunoMm Meau(ll)), anpaeruoB (OKUCIEHHE aMMHUAYHBIM PACTBOPOM
okcuga cepedpa(l) u runpoxcumom menu(ll), B3aumopelicTBue kpaxmana ¢
MO/IOM), TPOBEIAEHUE MPAKTHUECKOW pabOThl: CBOMCTBA pPACTBOpPA YKCYCHOM
KHCJIOTBI.

Pacuérnbie 3agaum.

Bbruncnenuss mo ypaBHEHHIO XMMHUYECKOW peakuuu (Macchl, 00bEMa,
KOJIMYECTBA HCXOJHOTO BEIIECTBA WM IPOAYKTAa PEAKLUUU I10 H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BELIECTB WM MPOIYKTOB
peakIun).

A3oTrcoaeprkalue oOpraHu4ecKue COeIMHEHHUS.

AMUHOKHUCIOTBI ~ Kak  aM(pOTEepHbIE  OpPraHUYECKUE  COCAMHEHUS.
@u3znyecKre U XMMUYECKHE CBOMCTBA aMUHOKHCIOT (Ha NMPUMEPE TJIMLUHA).
buonornuyeckoe 3HaueHne aMUHOKUCTOT. [lenTubl.

benku kak mpupojHbIe BHICOKOMOJIEKYJISIpHbIE coequHeHus. lepBuynas,
BTOpUYHASI U TPETHYHAs CTPYKTypa OenkoB. XMMHUYECKHE CBOWCTBa OEIKOB:
TUAPOJIN3, ICHATYPAIHs, KAYECTBEHHBIC PEAKIINK Ha OCJIKH.

OKCnepruMeHTAIbHBIE METOJAbl M3Y4YEHHUs BEIIECTB U WX NPEBPAILCHUN:
HAOJIIOICHUE U OINMCAaHWE JEMOHCTPALIMOHHBIX OMBITOB: JIEHATypalus OeIKOB
IPY HarpeBaHWU, IIBETHBIE PEAKIIUU OEJIKOB.

BbicokoMouieKyJIsIpHBIE COeIMHEHUSI



OCHOBHBIE TIOHATHS XMMHHM  BBICOKOMOJIEKYJISIDHBIX ~ COCIMHEHMMA:
MOHOMEp, MOJUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb IOJMMEPU3ALMH, CPEIHSS
MoJieKyJiipHass Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYIISIPHBIX
COCAMHEHNN — ITOJIMMEPHU3ALMS U ITOJTMKOHICHC AL

OKCIEpUMEHTAIBHBIE METOABI HW3Y4YEHHUs BEIIECTB M UX IPEBPALLCHUI:
O3HAaKOMJIEHME C o00pa3llaMM MPHUPOJHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
IJJACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBSI3H.

Peasmszannst MeXNpeIMETHBIX CBA3CH NPU H3YYCHUH OPraHUYECKOU
xumud B 10 Kimacce OCYIIECTBIISIETCA 4Yepe3 MCIONb30BaHME KakK OOLIMX
€CTECTBCHHO-HAYYHBIX [OHATUN, TaK W IOHATUH, SBIAIOLIUXCSA CUCTEMHBIMU
JUISL OTZIEJIBHBIX IPEAMETOB €CTECTBEHHO-HAYYHOT'O [IUKIIA.

OOmMe ecTeCTBEHHO-HAy4YHbIE TMOHATUSA: SIBJIEHUWE, HAay4yHbId (HaKT,
TUIOTE3a, 3aKOH, TEOpHs, aHalIU3, CUHTE3, KiIacCU(PUKAIMs, NEPUOIUUYHOCTD,
HaOJII0/IEHUE, U3MEPEHHUE, SKCIIEPUMEHT, MOJIETTUPOBAHUE.

®usuka: wmarepus, DOSHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYJIa,
SHEPreTUYECKUI ypOBEHb, BEIIECTBO, TEI0, OOBEM, arperaTHOE COCTOSHUE
BEILIECTBA, (PU3NUECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUS.

buonorus: knerka, opranusM, ouocgepa, oOMEH BEUIECTB B OpPraHU3ME,
(doTrocuHTE3, OMOJIOrMYECKH aKTHBHbIE BellecTBa (O€NKH, YIJIEBOJbI, KHUPBI,
(hepMEeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HNCKONAEMbIE,
TOIJIMBO, PECYPCHI.

TexHoyIorus: NUIIEBbIE IPOAYKTBI, OCHOBBI PALMOHAIBHOIO IUTAHUSA,
MOIOIIIME CPELCTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE IPENApPaThl, MaTEPUAIIbI
13 UCKYCCTBEHHBIX 1 CHHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHNYECKASA XUMHUA

Teoperuyeckue OCHOBbI XUMHHU

XAMUYECKHM DIEMEHT. ATOM. Sapo aroma, H30TONBL. DJIEKTPOHHAA
000J1049Ka. DHEPreTUUYeCKUe YPOBHH, MOAYPOBHU. ATOMHbIE OpOHUTaIH, S-, P-, O-
aneMeHThl. OCOOCHHOCTH pacmpeielieHHs dJISKTPOHOB 10 OPOUTAIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TIEPHOIOB. IINEKTPOHHASI KOH(PUTYpAIUsi aTOMOB.

[lepuomnueckui 3axkoH u llepuoguyeckas cUCTEMA XUMHYECKHUX
snemenTtoB JI. WM. MenaeneeBa. CBs3b NEPUOJUYECKOTO 3aKOHA H



Ilepuoanyeckoit cucreMbl xumuuyeckux diemeHToB JI. WM. Menneneesa ¢
COBPEMEHHOW TEOpUEH CTPOECHUS AaTOMOB. 3aKOHOMEPHOCTHM W3MEHEHHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB W 00Opa3yeMbIX WMH IPOCTBIX U CIOXKHBIX
BEIIECTB N0 Tpynmnam M MepuoiaM. 3HAUYCHHE NEPUOJUYECKOTO 3aKOHA B
Pa3BUTHH HAYKH.

Crpoenne BemiecTBa. XHUMHUYECKAs] CBS3b. BHABI XHUMHYECKOW CBS3U
(xoBanieHTHasl HEMOJSAPHAs U NOJIAPHAs, HOHHAs, MeTallInyeckas). MexaHu3Mbl
00pa3oBaHUsI KOBAJICHTHOM XHWMHYECKOM CBA3M (OOMEHHBIM H JOHOPHO-
akienTopHslii). Bogopoanas cBsizb. BaneHTHOCTh. DNEKTPOOTPULIATEIHHOCTD.
Crenenb okucieHus. IOHbI: KATHOHBI U aHUOHBI.

BemectBa MOJIEKYJSIPHOTO ¥ HEMOJIEKYJSIDHOTO CTPOCHMS. 3aKOH
IIOCTOSIHCTBA ~ COCTaBa  BEIIECTBA. [HUIBI  KPUCTAUIMYECKUX  PEIIETOK.
3aBHCHUMOCTBh CBOMCTBA BEUIECTB OT TUIA KPUCTAIUIMYECKON PEIIETKU.

[TonsTue 0 nucnepcHbIX cucteMax. MICTUHHBIE U KOJUIOWIHBIE PACTBOPHI.
MaccoBas 10J1 BELECTBA B pacTBOPE.

Knaccudukanus  Heopranmyeckux  coeauHeHuid.  HomeHkmarypa
HEOPTaHUYECKUX BEUIECTB. ['€eHeTHYecKas CBA3b HEOPTraHWYECKUX BEILECTB,
MIPUHAJIEKAIUX K Pa3JIMYHBIM KJIACCaM.

Xumnueckas peakuus. Kriaccudukanus XUMHYECKMX peakiuid B
HEOPraHMYECKON U OPraHUYeCKON XMMHUU. 3aKOH COXPAHEHHSI MacChl BEIECTB,
3aKOH COXPAHEHUS U MPEBPAIICHUS SHEPTUHU TP XUMUYECKUX PEAKIIUSX.

CkopocTh peakuumu, €€ 3aBUCHUMOCTb OT PAa3jIMYHbIX (PAKTOPOB.
OOpatumble peakuuu. XuUMUYeckoe paBHOBecue. DakTOpbl, BIUAIONINE Ha
COCTOsSIHME XUMHUYeCKOro paBHoBecus. [Ipuniun Jle larenbe.

Onektposutuyeckas nuccoruanus. CUiIbHbIE W CIa0ble AJIEKTPOJUTHI.
Cpenla BOIHBIX pacTBOPOB BEUIECTB: KNCIIAsl, HEUTPAJIbHAS, IIEJIOYHAS.

OKHUCANTENBPHO-BOCCTAHOBUTEIIBHBIE PEAKIIUU.

OKCIEpUMEHTAIbHbIE METOAbl M3YYEHHUs BEIIECTB W HX IPEBPAIICHUI:
nemoHcTpanus tadbsmmi «lleproguyeckas cucremMa XUMHYECKUX dieMeHToB [l.
N. MenneneeBay, n3yueHrne MOJIEICH KPUCTALTUICCKUAX PEIIETOK, HAOII0IeHUE
U ONHUCAaHUE JIEMOHCTPAIIMOHHBIX W JIADOPATOPHBIX OMNBITOB (pa3yioKeHHUE
NEPOKCHJIa BOAOPOAA B MPUCYTCTBUU KaTaau3aTopa, OIPEAEIEHUE CPEIbl
pacTBOPOB BELIECTB C IIOMOIIBK) YHUBEPCAJIBHOTO WHAWKATOPA, PpPEaKIuu
HOHHOTO OOMEHa), MPOBEACHUE MPAKTHUECKOW paboThl «BrusHue pa3nuyHbIx
(aKkTOpOB Ha CKOPOCTh XUMHUYECKOU PEAKIINN.

PacuéTnrblie 3amaun.



Pacuétel 10 ypaBHEHUAM XUMHUUYECKMX pEAKIMH, B TOM YHCIE
TEPMOXUMHUYECKNE PACUETHI, paCUYETHI C MCMOJIb30BAHUEM TOHSTUS «MaccoBas
JTOJIS BEILIECTBaY.

Heopranuyeckasi xumms

Hemeramnel. Ilonoxkenne HemeraimioB B Ilepuoguueckont cucreme
xuMuueckux 3nemeHToB JI. V1. MenpaeneeBa 1 0COOCGHHOCTH CTPOEHHUSI aTOMOB.
®u3nyecKkre CBOMCTBA HEMETAIIOB. AJUIOTPOIHUS HEMETAIIOB (Ha MpUMEpE
KHCJIOPOJa, cephl, pocdopa u yrieposa).

XUMUYECKUE CBOMCTBA BAXKHEHIITNX HEMETAILIIOB (TaJlOT€HOB, CEPHI, a30Ta,
docdhopa, yriepoga M KpEeMHHS) MU HUX  COCAUWHEHHH  (OKCHJIOB,
KHCJIOPOJICOJICPKAITUX KUCIOT, BOJOPOJAHBIX COSAUHEHUN ).

[IprMeHeHNE BAXKHENIIIMX HEMETAIUIOB U UX COCINHEHUM.

Meramnel. [lonoxenne metaiutoB B [leprnoanueckoi cucteMe XUMHUYECKUAX
anementoB JI. U. MenneneeBa. OCOOEHHOCTH CTPOCHUS DIEKTPOHHBIX
0007109eK aTOMOB MeTajuioB. O01me Gpuzndeckrue cBoicTBa MeTauioB. CIuiaBsl
METAJIOB. DJIEKTPOXUMUYECKUN psii HATIPSHKEHUI METAJIIOB.

XUMUYECKHE CBOMCTBA BAXKHEUIIMX METAIOB (HAaTpHM, Kaluid, KaJdbllUi,
MarHui, alllOMUHUM, IUHK, XPOM, KEeJI€30, MEJlb) U UX COCAMHEHUMN.

OO61ue criocoObl MoJydeHus: MeTauioB. [IpuMeHeHne MeTaioB B OBITY U
TEXHUKE.

DKCNEPUMEHTAIbHBIE METOJbl U3YYEHHUSI BEIIECTB M MX MPEBPAIICHUM:
M3yUYCHHE KOJUICKIIUU «MeTallibl U CIUIaBbl», 00pa3lioB HEMETAJIOB, PEILICHUE
AKCIIEPUMEHTANIbHBIX 3a/1a4u, HAOJIIOJCHUE W OIMUCAHUE JIEMOHCTPAIMOHHBIX U
Ja00paTOPHBIX  OMBITOB  (B3aMMOACHCTBHE THAPOKCHAA  ATIOMHUHHUSA C
pacTBOpaMM KHUCJIOT M IIEJIOYEH, KA4eCTBEHHbIC PpEAKIUM Ha KaTHUOHBI
METAJLJIOB).

Pacuétnbie 3amaun.

Pacuétel Macchl BeriecTBa WM 00bEMa Ta30B 10 U3BECTHOMY KOJHUYECTBY
BEIECTBA, Macce MM 00BEMY OJTHOTO M3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB,
pacuy€Tsl Macchl (00BEMA, KOJMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUHU, €CIU
OJIHO M3 BELIECTB UMEET ITPUMECH.

XHUMHSA U )KH3Hb

Ponp xumum B 00ecrieueHHH SKOJOTHUCCKOM, YHEPTETHUYESCKON 1 MUIICBOM
0€30MmacHOCTH, Pa3BUTHU MEIUIUHBI. [IOHATHE O HayYHBIX METOJAaX MO3HAHMS
BEIIIECTB U XUMUUYECKUX PEAKIIHM.

[IpencraBienuss 00 OOMMX HAYYHBIX MPUHIMIIAX MPOMBIIIICHHOTO
MOJTy4YE€HUS BAXKHEHIINX BEILIECTB.



YenoBeKk B MHpE BEIIECTB W MATEPUAIOB: BAXKHEUIIUE CTPOUTEIILHBIE
MaTepuasibl, KOHCTPYKLIMOHHBIC MaTepHalbl, KpPacKH, CTEKJIO, KEepaMHKa,
MaTtepuabl ISl JIEKTPOHUKH, HAHOMATEpUaJbl, OPraHUYECKNE U MUHEPAIIbHBIE
yaoOpeHus.

XVMHSI M 3J0pPOBbE YEJIOBEKA: IPABHUIIA HCIIOJIB30BAHUS JIEKAPCTBEHHBIX
[pernapaToB, IpaBuia OE30MACHOTO HCIOJIb30BAHUS INPENapaTroB ObITOBOM
XUMUH B TOBCEAHEBHOM KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanmuzanmss MeXNpeaMETHBIX CBS3€ MNpU  HM3y4YeHHH OOwWeld U
HEOpraHM4ecKo XuMHuM B 11 Kiacce ocCylIecTBIIETCS Yepe3 MCIOJIb30BAHUE
KaKk OOLIMX €CTECTBEHHO-HAYYHBIX IOHATUN, TaK U MOHITHUH, SIBIISIOIIUXCS
CUCTEMHBIMU JIJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO01re ecTeCTBEHHO-HAYYHBIE IOHITHS: HaAy4YHbIA (PaKT, TUIIOTE3a, 3AKOH,
TEOpus, aHalu3, CHUHTE3, Kiaccu(puKaluus, NEePUOJUYHOCTb, HAOIIOACHHE,
DKCIIEPUMEHT, MOJICJIMPOBAHUE, U3MEPEHUE, SBIICHUE.

@uznka: mMarepus, 3HEpPrus, Macca, aToOM, 3JIEKTPOH, IPOTOH, HEWUTPOH,
MOH, HW30TOI, paJuO0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUN YPOBEHbD,
BELIECTBO, TE€JO, OOBEM, arperaTHOE COCTOSHUE BEIECTBA, (U3HUYECKUE
BEJIMYMHBI U €AUHULBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusM, 3KocucTema, Ouocdepa, Makpo- H
MUKPO3JIEMEHTBI, BUTAMUHBI, 0OMEH BELECTB B OPTraHU3ME.

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, TMOJE3HbIE HNCKONAEMbIE,
TOIUIMBO, PECYPCHI.

TexHonorus: XUMHUYECKas IIPOMBIIIEHHOCTB, METaJuTyprus,
IPOU3BOJICTBO CTPOUTEIBHBIX MaTepHaJloB, CEBCKOXO3SIIICTBEHHOE
MIPOU3BOJICTBO, nUeBas IPOMBIIIEHHOCTD, (bapmaneBTUyecKast
MPOMBIIUIEHHOCTb, MPOU3BOACTBO KOCMETUYECKUX MPENapaToB, MPOU3BOJCTBO
KOHCTPYKLMOHHBIX MaTepHaoB, AJIEKTPOHHAS IIPOMBIIIEHHOCTS,
HaHOTEXHOJIOTUH.



INTAHUPYEMBIE PE3VIJIbTATbBI OCBOEHHUSA IIPOI'PAMMDLI 110
XM HA  BA3OBOM  VYPOBHE CPEAHEI'O  OBIIEI'O
OBPA30OBAHUIA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuMBaeT TpeOOBaHUS K peE3yJbTaTaM OCBOEHUS
OoOy4JaronMMuUCss TPOrpaMM CpeaHero oOluiero oOpa3oBaHUs (JIMUHOCTHBIM,
METanpeIMETHbIM U TpeaMeTHbIM). HayyHo-meTonuyeckol OCHOBOM ISt
pa3paboTKH MIaHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOTPAMM CPEAHETO OOIIETro
00pa30BaHHUs SIBISIETCS] CUCTEMHO-JIEATEIbHOCTHBINA MOAXO/.

B cOOTBETCTBHH € CHUCTEMHO-ACSTEIBHOCTHBIM IIOJIXOJOM B CTPYKTYpE
JMYHOCTHBIX PE3yJIbTATOB OCBOCHHUS MpeAMETa «XHUMHS» HA YPOBHE CPEIHETO
00111eT0 00pa30BaHUs BbIJIEIECHBI CIEAYIONIUE COCTABIIAIONIUE:

OCO3HaHHE OOYYAIOIMMUCA POCCUMCKON TpaXKAaHCKOW WACHTUYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHIO, CAMOCTOSITEIbHOCTA U CAMOOTNPEEIECHUIO;

HaJIM4KUe MOTUBALIUU K 00yUYEHUIO;

[eJICHANPABICHHOE PAa3BUTHE BHYTPEHHHUX YOEKICHUN JIMYHOCTH Ha
OCHOBE KJIIOYEBBIX LIEHHOCTEH W HCTOPUYECKUX TpaAUIMi 0a30BOM HayKu
XUMUH;

TOTOBHOCTh U CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJACTBOBATHCS B CBOEH
NEATEIBHOCTH IIEHHOCTHO-CMBICJIOBBIMU YCTaHOBKAMH, IPUCYIIUMU LIEITOCTHOMN
CUCTEME XMMHUECKOro 00pa3oBaHMs;

HaJu4Khe TPABOCO3HAHUS HKOJOTMYECKON KyJIbTYpbl W CIIOCOOHOCTH
CTaBUTh 1IN U CTPOUTH )KU3HECHHBIC TIAHBI.

JIn4HOCTHBIE pe3yJIbTaThl OCBOEHUS MpeaMeTa «XHUMUS» JTOCTUTAIOTCS B
€IMHCTBE YYEOHOW W BOCIHTATEILHON JIEATEIbHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMU U UJ€aIaMH POCCUHUCKOIO IPaskIaHCKOTO OOIIECTBA, TPUHITHIMU B
oOllecTBE HOPMaMu U IpaBUJIaMHU MOBEACHUS, CIOCOOCTBYIOIIMMU IPOLIEcCaM
CaMOIIO3HAHUs, CaMOPa3BUTUSI M HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH
00yJaroImxcs.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUSl TMpeAMeTa «XUMHUS» OTPAKAIOT
c(OPMHUPOBAHHOCTh ONBITA TO3HABATEIBHOM M MPAKTUYECKOH JeATEIbHOCTH
oOy4Jaronuxcst o peaau3aliui TPUHATHIX B 00IIECTBE IICHHOCTEH, B TOM YHCIIE
B YaCTU:

1) rpaxaaHCcKOro BOCIMTAHUS .



OCO3HaHMS  OOYYalOIIUMHCS CBOMX  KOHCTUTYIIMOHHBIX TIpaB |
00s13aHHOCTEH, YBOXKCHUS K 3aKOHY U MPABOMOPSJIKY;

MPEJCTABICHUSI O COIMAJIBHBIX HOpPMaxX M MPaBUJIAX MEKIUYHOCTHBIX
OTHOIIIEHUH B KOJIJIEKTUBE;

FOTOBHOCTM K COBMECTHOM TBOPYECKOW HEATEIBbHOCTH MPH CO3JaHUU
y4eOHBIX MTPOCKTOB, PEIIEHUN YICOHBIX U MO3HABATENIBHBIX 3a/1a4, BHIMTOJHEHUH
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryYMEHTBI JPYTUX MPU aHATU3€ PA3IUYHBIX BUJIOB YUYEOHOU NESITEIHLHOCTH;

2) NaTPUOTUYECKOT0 BOCTIUTAHMSA

LHEHHOCTHOTO OTHOWIEHHUSI K HCTOPUYECKOMY M HAyYHOMY HACIIEIUIO
OTE€YECTBEHHON XUMUM;

YBKEHMS K MPOIIECCY TBOPYECTBA B OOJACTU TEOPUU U MPAKTHUYECKOTO
MPUMEHEHHUSI XUMHWH, OCO3HAHUS TOTO, YTO JIOCTHKEHUSI HAYKH €CTh PE3yJIbTaT
JUTMTEIBHBIX HAOJIOJICHUM, KPOIOTIUBBIX SKCIIEPUMEHTAIBHBIX ITOHMCKOB,
MIOCTOSSHHOTO TPyJa YYEHBIX U TPAKTUKOB;

MHTEpeca W TO3HABATEIbHBIX MOTHUBOB B MOJYYCHHH U MOCIEAYIOIIEM
aHanuze  uHGOpPMAMU O  TEPEAOBBIX  JOCTHIKEHUAX  COBPEMEHHOM
OTE€YECTBEHHOW XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;

CIIOCOOHOCTH  OIIGHMBATh CHUTyalldd, CBS3aHHbIE C XUMHUYECKUMHU
SIBJICHUSIMH, U IPUHUMATh OCO3HAHHBIC PEIICHUS, OPUCHTUPYSICh HA MOPAJIBHO-
HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHMBATh CBOE MOBEAECHUE U MOCTYNKHA CBOMX TOBAPUILEH C
MO3UIIMN HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHMUE TMOCIECACTBUNA ITHX
MOCTYTIKOB;

4) gpopMupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUS IEHHOCTEH 370pOBOTO H 0Oe30MacHoro obpasza KU3HH,
HEO0OXOAMMOCTH OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (DU3UYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

coOJIFOICHUS TpaBwil 0€30MacHOTO OOpallleHUs C BEIIECTBAMU B OBITY,
MMOBCEIHEBHOM KU3HU U B TPYAOBOM AEATEIBLHOCTH;

MMOHMMAHUSl [IEHHOCTU TMPaBUJ HWHIUBUAYAIBHOTO U KOJUIEKTUBHOTO
0€30I1acHOr0 TOBEACHUS B CHUTYaIUSX, YTPOXKAIOIIMX 3I0POBBIO U KU3HU
JIIOJICH;

OCO3HAHMSI  TOCHAEACTBUM U HENPHUATHS  BPEAHBIX  MPUBBIYEK
(ynotpebiieHus ankorosi, HAPKOTUKOB, KypeHUs);



5) Tpy10BOI0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  Y4eOHO-HCCIIEIOBATEIHCKON
NEeATEAbHOCTH, OOIIECTBEHHO IIOJIE3HOW, TBOPYECKOW MW JAPYIHMX BHJIAX
NEeSATENbHOCTH;

YCTAHOBKM Ha aKTHMBHOE Yy4YacTHE€ B pEUICHUU MPAKTHUUYECKUX 3aj]ad
COIIMAJIbHON HAIMpaBJIeHHOCTH (B paMKax CBOETo KJlacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YyUEHHIO Mpodeccuil pa3inyHOro poja, B
TOM YHUCJIE HA OCHOBE MMPUMEHEHUS TPEAMETHBIX 3HAHUI IO XUMUHU;

YBaXEHUA K Tpyay, JIOIAM Tpyda U pe3ylibTaraM TPYyIOBOH
NEATEINBHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY WHAMBUAYAJIHHON TPaeKTOPHUH
oOpazoBaHusi, Oyayimiel npodeccuu U peanuszanud COOCTBEHHBIX KU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEN K XMMUU, UHTEPECOB
U TTOTpeOHOCTEH O0IIECTBA;

6) ’K0JI0rH4eCKOro BOCIIMTAHUSA:

HKOJIOTMYECKHU 1LI€TIECO00PA3HOTO OTHOIICHUS K MPUPOJAE, KaK UCTOUHUKY
CYILLIECTBOBAHMS KU3HU Ha 3EMIIE;

MOHUMAaHUsS TI00aJBbHOr0 XapaKTepa 3KOJOTMYECKHX MpOOJeM, BIUSHHUS
SKOHOMHUYECKHUX IPOLECCOB HA COCTOSTHUE IPUPOAHON U COLIMAIIBHON CPEJIBI;

OCO3HaHUS HEOOXOJMMOCTH UCIOJIb30BAHUSL JOCTIKEHUNW XUMUU IS
pelIeHns: BONPOCOB PALIMOHATILHOTO TPUPOAOIIONIb30BAHNUS;

AKTUBHOTO HENPUATHS JCUCTBUM, NPUHOCAIIMX BpEId OKPYXKAIOLIEH
MPUPOJHON Cpesie, YMEHHs TPOTHO3MPOBATh HEOIArONMPUATHBIE SKOJIOTMYECKUE
MOCJIEICTBUSA MPEAPUHUMAEMBIX IEUCTBUI U MPEAOTBpALIATh UX;

HaJu4usi Pa3BUTOrO0 HKOJOTHMYECKOTO  MBIIUICHHS, HSKOJOTHYECKON
KYJbTYpbI, OIbITA JEATEIBHOCTH 3KOJIOIMYECKOW HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBAThCSl UMH B TO3HABATEIbHOW, KOMMYHUKATUBHON U COLIMAJIBHON
IIPAKTUKE, CIOCOOHOCTH W YMEHHUS AaKTUBHO TMPOTUBOCTOSITH HWICOJIOTHH
xemodoouu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(hOpMHUPOBAHHOCTU MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUSI HAYKU U OOIIIECTBEHHON MPAKTUKH;

MOHUMAaHUS CHeNMU(UKN XUMUW KaK HayKd, OCO3HAaHHS €€ pOJu B
(GbopMHpPOBaHNY PAMOHATEHOTO HAYYHOTO MBINIJICHUS, CO3aHUH IIEITOCTHOTO
IPEeCTaBIICHUs 00 OKPYXaIOIEM MHUPE KaK O €IMHCTBE MPUPObI U YEJIOBEKA, B
MO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH M PEIIEHUU MpPOoOJEM COXpaHEHUS
IPUPOAHOTO PABHOBECHS;



yOeXKIEHHOCTH B 0CO0OM 3HAYUMOCTHM XHUMHH JJIi  COBPEMEHHOM
UMBWIN3aIUHA: B €€ T'yMaHUCTUYECKON HANPABIECHHOCTH W BaXXHOU pOJIM B
CO37JaHUU HOBOW 0a3bl MaTEPUATBHOW KYyJbTYpPBI, PEIICHUH TI00ATHHBIX
po0JieM YCTOMYMBOTO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
NUIIEBOM M DKOJIOTMYECKOW O€30MacHOCTH, B Pa3BUTHM  MEIUIMHBI,
00ecreyeHnr YCIOBUM YCEIIHOTO TPYAa U SKOJIOTHYECKH KOMGPOPTHOMN KU3HU
Ka)KJ0T0 4JeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHOW TPAaMOTHOCTH: TOHUMAHHUSI CYIIHOCTA METOJ0B
MMO3HAHUS, HWCIOJL3YEMBIX B  €CTECTBEHHBIX  HayKaX, CIIOCOOHOCTH
UCIIOJIb30BaTh TMOJydyaeMble 3HAHUS JUIsl aHalu3a U OOBICHEHUS SIBICHHI
OKPYKAIOLIEr0 MHUpa M MPOUCXOASIIMX B HEM HM3MEHEHUN, YMEHHS [€1aTh
00OCHOBaHHBIE 3aKJIIOYCHHMS HAa OCHOBE HAy4YHbIX (DaKTOB W HMMEIOIIUXCA
JAHHBIX C IEJIBIO MOTYyYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbBHO MCMOJIb30BaTh XUMHUYECKUE 3HAHUS IS
penieHus MpoOJIeM B peabHbIX KU3HEHHBIX CUTYAIIUX;

MHTEpeca K MO3HAHUIO U UCCIIEN0BATEIbCKOMN NESITEIbHOCTH;

FOTOBHOCTH M CIIOCOOHOCTM K HENPEPhIBHOMY OOpa3OBaHUIO U
caM0oOOpa30BaHNIO, K AKTUBHOMY TIOJYYCHUIO HOBBIX 3HAHUM 1O XUMHUU B
COOTBETCTBHUH C KU3HEHHBIMH MOTPEOHOCTSAMH;

UHTEpPECa K  OCOOCHHOCTSAM  Tpyla B  pasluyHbIX  cdepax
poheCCUOHATIBHOU eI TEIIbHOCTH.

METAITPEAMETHBIE PE3YJIBTATDBI

MertanpeameTHble pe3yabTaTbl OCBOCHMSI YUEOHOro mpenMera «XuMHs»
Ha YPOBHE CpeJIHEro oOuiero o0pa3oBaHus BKIIOYAIOT:

3HaUMMble 1 (QOPMHUPOBAHMUS ~ MHUPOBO33PEHUA  O0yYaroIuXcs
MEKIUCLIUTUTMHAPHBIE (MeXMIpeaMETHBIE) oOLIEHayYHbIE MTOHSATHS,
OTpaXXarolllie IeJIOCTHOCTh HAay4YHOM KapTUHbI MUpa U CHEUU(PHUKY METOJI0B
MO3HAHHS, MCIOJBb3YEMBIX B ECTECTBEHHBIX Haykax (MaTepus, BEIIECTBO,
SHEPrus, SBJICHUE, MPOLECC, CUCTeMa, HAYYHBIM (pakT, MPUHLMUII, TUIOTE3a,
3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCIEAOBaHUE, HAONIOJCHHE, H3MEpEHUE,
AKCIIEPUMEHT U JPYTHeE);

YHUBEpCAJIbHBIE yueOHbIe NENUCTBUS (mo3HaBaTEIbHBIE,
KOMMYHHMKaTHUBHbIE, DPETyJSATUBHBIE), oOecreuynBaionye (QopMUpOBaHUE
(YyHKUIMOHATBHOW FPAMOTHOCTH M COLUATIBHON KOMIIETEHIIMU O0YyYaIOIINXCS;

CIIOCOOHOCTB oOyuaronmxcs UCIIOJIb30BAaTh OCBOCHHbIE
MEXIUCUUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS W  YHHBEPCAJIBbHBIE
yueOHbIE JCHCTBHS B IO3HABATEILHON U COLMATIBHON MPAKTHKE.



MertanpeaMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJCHHUE YHUBEPCATbHBIMU
y4eOHBIMH  T103HABATCJIbHBIMM, KOMMYHUKATUBHBIMA U  PETYJISSTUBHBIMU
JICCTBUSIMU.

OBiageHue  YHUBEPCAJbHBIMH  Y4YeOHBIMH  TO03HABATEJIbLHBIMHU
JAeUCTBUAMU:

1) 6a30BbIe JIOrHYECKHE TeHCTBHA:

CaMOCTOSATENbHO  (OopMyJIMpOBaTE H  aKTyaIM3UpOBaTh  MpoOJemMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpENEeNATh LU JEATeIbHOCTH, 3a/laBas NapaMeTpbl U KPUTEPUHM HX
JOCTUXKECHHUSA, COOTHOCUTH PE3YyJIbTaThl JESATEIbHOCTH C IOCTaBJICHHBIMHU
LEIISIMU;

HCIIOJB30BaTh MIPU OCBOCHUU 3HAHUN MPUEMBI JIOTHYECKOTO MBIIIJICHUS —
BBIJICTISATh XapaKTePHbIE MPU3HAKK MOHSATUNA U yCTaHABIMBATh UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIINE TTOHSATHS JJI1 O0BSICHEHUS OTACIIBHBIX (DAaKTOB
U SIBJICHUM;

BBHIOMpaTh OCHOBAHUS WM KPUTEPUHM JUIS KIacCU(UKAIUM BEIIECTB U
XUMHYECKUX PEAKLINN;

YCTaHABJIMBATh MPUYUHHO-CJICICTBEHHBIE CBSI3M MEXIY H3YyYaeMbIMU
SIBIICHUSIMU;

CTPOUTH JIOTHYECKHE paCCYXXKICHUS (MHAYKTUBHBIC, IEIYKTHUBHBIC, IO
AQHAJIOTUH), BBIABIISATH 3aKOHOMEPHOCTH M MPOTUBOPEUYHUS B PACCMATPUBAEMBbBIX
SIBJICHUAX, (DOPMYJIMPOBATH BBIBOJBI U 3aKIIOUCHUS,

MPUMEHATh B MPOIECCE  TO3HAHUS, HCMOJb3yeMble B  XUMHUU
CUMBOJIMUECKHE  (3HAKOBBIE)  MOJICNIM, TNPeoOpa3oBBIBAaTh  MOJCIbHBIC
NPEJICTABICHUS — XMMHUYECKUM 3HaK (CUMBOJI) »JJIEMEHTa, XUMHUYECKas
dbopmyna, ypaBHEHHE XHMHUYECKOW pEaKUUu — TMPU PEHICHUU YYEOHBIX
MO3HABATEJbHBIX W MPAKTUYECKUX 3aj]layu, MPUMEHSITh Ha3BaHHBIE MOJCIIbHBIC
MPEJCTABICHUS IS BBISBICHUS XapAKTEPHBIX MPU3HAKOB U3y4aE€MbIX BEIIECTB
Y XUMUYECKUX PEAKIUU.

2) 0a3oBbIe HCCIIeI0BaTEIbCKHE AeiiCTBUA:

BJIaJIETh OCHOBAMH METOJIOB HayYHOTO MO3HAHUS BEIIECTB U XUMHYECKUX
pEeaKLHnii;

dbopMmynupoBaTh €M W 33Jadyd  WCCIEOBAHUS, HCIOJIh30BaTh
MOCTABJICHHBIC M CaMOCTOSITEIPHO C(OPMYIHPOBAHHBIE BOMPOCHI B KAYECTBE
WHCTPYMEHTA TO3HAHUS U OCHOBBI JIJIsi (DOPMUPOBAHUS TUIIOTE3BI 110 TTPOBEPKE
MPaBUJILHOCTH BBICKA3bIBAEMBIX CYKJICHUI;

BJIQJIETh HABBIKAMHM CaMOCTOSITEJIbHOTO TUIAHUPOBAHUS U TPOBEICHUS
VYCHHUYECKUX OKCIICPUMEHTOB, COBEPIICHCTBOBAThH YMEHHS HaOIIOJaTh 3a



XOJOM  TIIpoliecca, CaMOCTOSITEIBHO — IIPOrHO3MPOBAaTh €ro  pe3ysbTar,
(GopMynupoBaTb 0000IIEHUS W BBIBOJBI OTHOCHUTEIBHO JOCTOBEPHOCTH
pE3yNbTAaTOB UCCIEAOBAHUS, COCTABISATh 0OOCHOBAHHBIN OTYET O MPOAEIIAHHON
pabore;

npuoOpeTaTh OMNBIT YYEHUYECKONW HCCIIEIOBATENIbCKOM U MPOEKTHOM
JESTENIbHOCTH, NPOSBIATh CIIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIEHOMY
IIOMCKY METOJIOB PEIICHHs MPAKTHYECKUX 3a/]ad, NPUMEHEHHUIO Pa3Iu4HbIX
METO/0B IMO3HAHMUS.

3) paGora ¢ uHpopManHen:

OPUEHTHPOBATbCS B PAa3IMYHbIX HMCTOYHMKAX HHPopManuu (Hay4yHO-
HOMYJIApHasl JIMTEpaTypa XHMUYECKOTO COJEP)KaHUs, CIPABOYHBbIE IMOCOOMS,
pecypcbl MHTepHETa), aHAIM3UPOBATh HH(POPMALIMIO PA3IMYHBIX BUIOB U (popM
MPEACTABICHUS,  KPUTHYECKH  OLICHMBaTh €€  JOCTOBEPHOCTh U
HENPOTUBOPEYUBOCTb;

(opMyIUpOBAThH 3aNPOCHl U NPUMEHATH Pa3IMYHbIE METOABI IIPU MOUCKE U
orOope wuHpoOpMalMU, HEOOXOAMMOM JMJisi BBINOJHEHUS YYEOHBIX 3aaay
OIPENICIIEHHOTO TUIIA;

pUOOpeTaTh ONBIT UCIOJIB30BAHUS MH(POPMALUOHHO-KOMMYHUKATUBHBIX
TEXHOJIOTUH U Pa3JIUYHBIX [IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO ~ BbIOMpATh ONTHUMAJIbHYIO (OpMYy MpeACTaBIICHUS
uHpopmanuu (cxembl, rpaduKu, TMarpaMmbl, TAOJIULIbI, PUCYHKU U JPYTHE);

UCIIOJIb30BaTh HAYYHBIM $3bIK B KAaueCTBE CpeACTBa MpH padoTe C
XUMUYECKON HH(OpManuen: NpUMEHITh MEXIpeAMETHbIe (pu3nyueckue u
MaTeMaTU4YeCKue) 3HAKM W CHUMBOJBI,  (GOpMysbl, abOpeBUATypHI,
HOMEHKJIaTypYy;

UCIIOJIb30BaTh W MPEeoO0pa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPEACTBA
HaIJISITHOCTH.

OBiaieHue YHHMBEPCAJBHBIMM KOMMYHHMKATHBHBIMHM 1CCTBUSIMU:

3aJlaBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOH TEeMbl B XOJ€ IUaliora
W/WIM JTUCKYCCUH, BBICKa3bIBaTh HJAEU, (HOPMYIHPOBATH CBOU MPEAJIOKEHUS
OTHOCHUTEJIBLHO BBIIOIHEHUS MPEJI0KEHHOH 3a1auH;

BBICTYIIATh C MPE3EHTALMEN pe3yIbTaTOB MO3HABATEIBLHOU J1€ATEIBbHOCTH,
IIOJIyYEHHBIX CaMOCTOSITEIBHO WM COBMECTHO CO CBEPCTHHKAaMHU IPHU
BBIMIOJJHEHUH XUMHUYECKOIO SKCIIEPUMEHTa, MPaKTUYECKOM paboThl 10
UCCJIEIOBAHUIO CBOMCTB U3y4aeMbIX BEILIECTB, peaM3allii yueOHOTO IPOEKTa U
(GbopMyIHpOBaTHh BBIBOJBI MO pe3yJbTaTaM MPOBEIEHHBIX UCCIEIOBAHUN MYTEM
COTJIACOBAHMSI MO3UIIMH B X0J1€ 00CYXICHUS 1 00MEHAa MHEHUSIMH.

OBiaieHUe YHMBEPCAJbHBIMH PeryJISTHBHBIMH AeHCTBUSIMU:



CaMOCTOATENIBHO IUIAHUPOBATh M OCYIIECTBISATH CBOIO ITO3HABATEIIBHYIO
NEeATEIbHOCTh, ONpenessis €€ LeNM W 3aJadd, KOHTPOJIMPOBAaTbH U IO Mepe
HEOOXOJMMOCTH KOPPEKTUPOBAaTh MpejiaraeMblii alropuT™M JEWCTBHM IpHU
BBITIOTHEHUH YYE€OHBIX M HCCIEIOBATENbCKUX 3ajad, BbIOMpaTh Haubosee
3¢ (deKTUBHBIA CcOCO0 UX pElIeHUs C Y4ETOM IMOJIYYEHHs HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEAKLIHIX;

OCYLIECTBIATH  CaMOKOHTPOJIb  CBOE€M  JACATCIBHOCTH HA  OCHOBE
CaMOaHaJIN3a U CAMOOLICHKH.

HHPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpeameTHBIE pe3yabTaThl OCBOCHHS Kypca «OpraHudecKkas XUMUSD»
OTpaXaroT:

c(hOpPMHUPOBAHHOCTh TMPEACTABICHUA O XUMHYECKON COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KApTUHBI MHUpa, POJIM XUMHUU B TIO3HAHUU SBJICHUM
NpUPOALI, B (OPMHUPOBAHWM MBIIIICHUS ¥ KYJIbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBPHOW TPAMOTHOCTH, HEOOXOMMMOW ISl PEIICHHS TPAKTUICCKUX
3alad U DKOJIOTMUECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
IIPUPOJTHOM CpEIIE;

BIIQZICHUE CHCTEMOH XWMHYECKUX 3HAHWHM, KOTOpas  BKIIFOYACT:
OCHOBOITOJIATAIOIINAE TIOHATHS (XUMUYECKHHA DJIEMEHT, aTOM, JJICKTPOHHAs
o0oloyka aTroma, MOJIEKYyJa, BaJCHTHOCThb, AJICKTPOOTPHIIATEIHHOCTD,
XUMUYECKasi CBs3b, CTPYKTypHas (opmyna (pa3BEépHyTas M COKpaIEHHAas),
MOJIb, MOJISIpHAasl ~ Macca, MOJSIPHBIA  00BEM,  YIJIEPOIHBINA  CKEJeT,
GyHKIIMOHAMBHAS TPyNIa, paJuKan, H30MEpHsl, U30MEPhl, TOMOJOTHUYCCKUN
pSAI, TOMOJIOTH, YTJIEBOJOPOJBI, KUCIOPOJ M a30TCOJACPIKAIINE COCTUHCHUS,
MOHOMED, TIOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIE COCAMHEHUS);
TEOPUU M 3aKOHBI (TEOpUs CTPOSHUS OpraHnueckux BemiecTB A. M. Bytnepoga,
3aKOH COXPAHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUMA S3BIK
XUMUHU; MHPOBO33PEHUYCCKHE 3HAHUSA, JICSKAIINE B OCHOBE TIOHMMAHHS
NPUYUHHOCTH W CHUCTEMHOCTH XHMHYCCKUX SBJICHUH, (DAKTOIIOTHUCCKHUEC
CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYYCHUH M O€30MaCHOM HCTOJIb30BAHHUH
BOKHEUIITNX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON IEATETHLHOCTH
YeII0BEKa;



c(OpPMUPOBAHHOCTh YMEHUH BBISIBIISITh XapaKTEPHbIE MPU3HAKU MOHITHM,
yCTaHaBIMBaTh MX B3aUMOCBS3b, HCIIOJIB30BATh COOTBETCTBYIOIME MOHSATHUS
IIPU OMKUCAHUH COCTaBa, CTPOEHUS U MPEBPAILCHUIN OPraHUYECKUX COETHMHEHMIA;

c(hOpMUPOBAHHOCTh YMEHUH HCMOIB30BaTh XUMUUYECKYIO CUMBOJIUKY JIJIs
COCTaBJICHUS] MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpalEHHON)
(GopMysl OpPraHMYECKMX BEIIECTB M YPAaBHEHUN XHUMUYECKUX pEaKIuil,
M3rOTaBIMBATh MOJEIHN MOJIEKYJl OPraHUYECKHUX BEIIECTB I WIUTOCTPALUU UX
XUMHUYECKOTO U IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABINBATH MPUHAIICKHOCTH U3yUEHHBIX
OpraHMYECKUX BEIIECTB MO HMX COCTaBy U CTPOEHUIO K OIPEACIEHHOMY
KJaccy/rpynmne coeAMHEHUN (YIJIeBOAOPOJbl, KUCIOPOJ M a30TCOAEpIKalIue
COEIMHEHHUSI, BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMsI), JaBaTh MM Ha3BaHUSA IO
cuctemarnyeckoit Homenknatype (IUPAC), a Takke IpUBOIUTH TPUBUATHHBIE
Ha3BaHUS OTIEIbHBIX OPraHUYECKUX BELIECTB (ITUJIEH, MPOIUJIEH, aleTHIIEH,
STUJIEHTJIMKOJb, TIMLIEPUH, PEHOI, POopMalbIEru/l, aleTalbJeI U/, MypaBbUHas
KHCJIOTa, YKCYCHas KHCJIOTA, OJICMHOBAas KHCJIOTa, CTEApUHOBAsl KHCIIOTA,
III0K03a, (PYKTO3a, Kpaxmal, eJUTi0JI03a, TIIUIKH);

c()OPMUPOBAHHOCTh YMEHHS OIpPEAENATh BUIbl XUMHUYECKOH CBSI3H B
OpPraHUYECKUX COEAMHEHUAX (OAUHAPHBIE U KPaTHbIE);

c(OPMUPOBAHHOCTh YMEHUS HPUMEHATH IOJOXKEHHUS TEOPUU CTPOEHUS
opranudeckux BemectB A. M. bytinepoBa misi OOBACHEHHS] 3aBUCUMOCTH
CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOEHHUS; 3aKOH COXPAHEHHS] MACChI
BELIECTB;

cOpPMUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh COCTaB, CTPOCHHE,
(¢u3nyeckue U XUMUYECKUE CBOMCTBA TUIWYHBIX MPEACTABUTENECH PA3IUYHBIX
KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH, STUJIEH, MPOMUJIEH, alleTHIICH,
Oyranuen-1,3, metunOyraaueH-1,3, 6€H3071, METAHOJ, 3TAHOJI, YTUJICHTJIUKOJb,
IIIMLEpHH, (EHOJ, alleTalbAeTHa, MypaBblHasl U YKCyCHasl KUCJIOTHI, TJIIOK03a,
Kpaxmaji,  LeJUIIJIO3a, AaMHUHOYKCYCHas  KHCJIOTa),  WUIIOCTPUPOBATh
FEHETUYECKYI0 CBSI3b MEXKJIY HUMH YPAaBHEHUSMH COOTBETCTBYIOIIUX
XUMHUYECKUX PEAKINI C UCTIOIB30BAHUEM CTPYKTYPHBIX POPMYII;

c(hOpMHPOBAHHOCTH yMEHUs XapaKTEepHU30BaTh MCTOYHUKHU
YIIAEBOIOPOAHOTO ChIpbsl (HE(Th, NPUPOAHBIA Ta3, Yroib), CHOCOOBI HX
nepepaboTKU U MPAKTUYECKOE MPUMEHEHHUE MPOIyKTOB MepepadOTKu;

c(OpPMHUPOBAHHOCTh YMEHHI MPOBOAUTH BBIYUCICHHUS MO XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA WA MPOAYKTa
peaklMM MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJIHOTO W3 HCXOIHBIX
BEILECTB UJIM MPOAYKTOB PEAKIUN);



c(OpPMUPOBAHHOCTh YMEHMH BJIAJETh CHUCTEMOM 3HAHUNH 00 OCHOBHBIX
METO/IaX Hay4YHOI'0 MIO3HAHUS, UCIIONb3YEMBIX B XUMHUH IIPU U3YUCHUH BEILECTB
U XMUMHYECKUX  SBJIICHMA  (HAOJIOJEHHE, W3MEPEHHE, HKCIICPUMEHT,
MOJICJIUPOBAHUE), MCIOJIb30BaTh CUCTEMHBIE XUMHUYECKHME 3HAHUSA IS
OPUHATUSA PEUICHUM B KOHKPETHBIX JKM3HEHHBIX CHUTYalUsAX, CBSI3aHHBIX C
BEILECTBAMHU U UX IIPUMECHEHUEM;

chOpPMUPOBAHHOCTh ~YMEHHUH  COONIONATh  MpaBuja  TMOJB30BaHUS
XUMUYECKON MOCYAOW M Ja0OpaTOPHBIM OOOPYIOBAaHUEM, a TaKKe IpaBuia
oOpanieHus ¢ BEUIECTBAMU B COOTBETCTBUU C MHCTPYKLUSMHU IO BBIIOJHEHUIO
71a00pATOPHBIX XUMUUECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUH IIJIAHUPOBATb M BBINOJHITH XUMUYECKUH
AKCIIEPUMEHT (IIPEBpAIllCHUs] OPraHMYECKUX BEIIECTB MpPU HarpeBaHUM,
MOJIyYeHUE OTUJIEHA W HW3YYEHUE €ro CBOMCTB, KAauye€CTBEHHBIC pPEAKIUU
OpPraHMYECKUX BEILECTB, JEHATypauusi OEJKOB IpH HarpeBaHUU, LIBETHbHIE
peakuuu OEIKOB) B COOTBETCTBUU C IpaBUJIAaMU TEXHUKHU O€30IaCHOCTH NpHU
oOpallleHuu ¢ BEUIECTBAaMHM M JIaDOpaTOPHBIM OOOPYJOBAHHUEM, IPEACTABIAThH
pe3ynbTaThl XHMHUYECKOTO JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUU
COOTBETCTBYIOIIMX peakuuid U (OPMYJIUPOBaTh BBIBOJABI HAa OCHOBE 3TUX
pE3yNbTaTOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH AHAJIU3UPOBATH XMUMHUYECKYIO
uH(pOpMaUIO, TMOJyYaeMyl0 M3 PpPa3HbIX HCTOYHHMKOB (CpEICTBa MacCOBOM
uHpopmanuu, UaTEpHET U IPYTUX);

chOpMHUPOBAHHOCTh ~YMEHHMM  COONIOJATh TpaBWJia  HKOJOTUYECKHU
11€JIECO00PA3HOTO TMOBEACHHUSI B OBITY U TPYAOBOM [EATENbHOCTH B IIEJIAX
COXPaHEHUsS CBOETrO 370pPOBbS M OKPYXKarOUIEH MPUPOIHON Cpelbl, OCO3HABATH
OMAacCHOCTh BO3JICHCTBUS HA JKUBBIE OPraHU3MbI ONPEAEIEHHBIX OPraHUYECKUX
BELIECTB, NOHUMas cMmbici nokaszaresns [1/IK, nmoscHaTh Ha mpumepax crnocoObl
YMEHBUIEHUSI W NPEIOTBPAIICHHUS MX BPEJHOTO BO3JACHCTBHUS HA OPraHu3M
YEJIOBEKa;

U1 00YYaroIMIMXCSl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/IOPOBBSI: YMEHHE
OPUMEHSTh 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJaX MO3HAHUSl BEIECTB U
XUMHUYECKHUX SIBJICHUI;

IUIA CIENbIX W ClAa0OBUASIIMX OOYYaloIIMXCs: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUCUHYI0 cucTteMy oOo3Hauenuid JI.  bpaitng npns  3amucu
XUMUYECKUX HOpMyII.

11 KITACC



[IpeameTHbie pe3ynbTaThl OCBOCHHS Kypca «OOImass U HeopraHuyeckas
XUMUSD» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh TPEACTABICHUN: O XHWMHYECKOW COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KApTUHBI MHUpPA, POJM XHMHUU B [O3HAHUU SIBJICHUN
npupoAbl, B (QOPMUPOBAHUU MBIIUICHUS U KYJIbTYPhl JIMYHOCTH, €€
(GYHKIMOHATBHOM TPAMOTHOCTH, HEOOXOJIMMOM JUIsl PEIICHUs MPAKTUYECKHX
3alad U DKOJIOTHUYECKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY 370POBBIO U
MPUPOJHOU CPEJIE;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIATAIOIIHME MOHATHS (XMMUYECKHIA 3JIEMEHT, aToM, u30ToI, S-, pP-, d-
AJNIEKTPOHHBIE OpPOUTAIU aTOMOB, MOH, MOJIEKYJIa, MOJb, MOJSPHBIA OOBEM,
BAJICHTHOCTh, JJICKTPOOTPHUIIATEIBHOCTh, CTENEHb OKUCICHHS, XUMUYECKas
CBsI3b (KOBAJIEHTHAs, HOHHAs, METAJUIMUECKasi, BOJIOPOIHAS), KPUCTAIIMUECKAs
pelETKa, TUIBl XUMUYECKUX PEAKINI, pACTBOP, SJIEKTPOIUTHI, HEAJIEKTPOJIUTHI,
ANEKTPOIUTUYECKAS. IUCCOLMAUSA, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTH
XUMHUYECKON peakivi, XUMUYECKOE PABHOBECHE); TEOPUU U 3aKOHBI (TEOpHs
3JIEKTPOJIMTUYECKON Aucconranuu, nepuognyeckui 3akon 1. . Menneneena,
3aKOH COXPAHEHMSI MAcCChl BEILECTB, 3aKOH COXPAHECHHS M TMPEBpaIlCHUS
SHEPTUU MPU XUMUYECKUX PEAKIUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3BIK
XUMHH, MUPOBO33PEHUYECKHE 3HAHUS, JIEkKAIIUE B OCHOBE IOHUMAHUS
MPUYUHHOCTA M CHUCTEMHOCTHM XUMHYECKUX SIBJICHUM, (HaKTOJIOTUYECKUE
CBEJICHUSI O CBOMCTBax, COCTaBe, MOJy4YEHHUU U OE€30MaCHOM HCMOJIb30BAHUU
BOKHEUIINX HEOPraHUYECKUX BEIICCTB B OBITY U MPAKTUUYECKOU JIEATCIBHOCTH
YEJI0BEKA;

c(hOpPMHUPOBAHHOCTh YMEHUH BBHISBIISATH XapaKTEPHbIC MPU3HAKU TTOHSITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME MOHSITHUS
MPU OMUMCAHUM HEOPTAaHUYECKUX BEIIECTB U UX MPEBpaICHUI;

c(hOpMHUPOBAHHOCTh YMEHUI UCIOJIb30BaTh XUMHUECKYI0 CUMBOJIMKY IS
coctaBieHuss (GOpPMYJ BEHIECTB W YPaBHEHUHW XUMHUYECKUX PEAKIUH,
cuctematudyeckyto HomeHkinarypy (IUPAC) wu TpuBmanbHBle Ha3BaHUS
OT/ICJIbHBIX HEOPTaHWYECKUX BeIEeCTB (yrapHbId ras, yriaeKuciblid ra3, aMMuax,
raméHas U3BeCTh, HeTaII€Has U3BECTh, MUThEBAs COJa, MTUPUT U APYTHUE);

c(OPMHUPOBAHHOCTh YMEHUW OINpPEACNATh BaJCHTHOCTh M CTEIEHb
OKHCJICHHS] XUMUYECKUX AJIEMEHTOB B COCIMHEHUSX Pa3JIMYHOTO COCTaBa, BUJ
XUMHUYECKON CBsI3M (KOBAJEHTHAs, MOHHAs, METaJIMYecKas, BOJOPOJHAas) B
COCMHEHUSX, TUM KPUCTALIMYECKOM PpEMIETKH KOHKPETHOIO BEIIECTBA
(aTomHas1, MOJIEKYJISIpHAsI, MOHHAs, METAJTUYECKAs ), XapaKTep CPeabl B BOIHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHUMN;



c(hOpMHPOBAHHOCTh yMEHUMN yCTaHaBJIMBATh MPUHAIIICKHOCTD
HEOPraHMYECKUX BEIIECTB MO UX COCTaBY K OINpPEACIEHHOMY KJacCy/TpyIie
COCIMHEHHI (MPOCThIE BEIIECTBA — METAUIBI M HEMETAJUIbl, OKCHJBI,
OCHOBaHUSI, KUCJIOTHI, aM(OTEPHBIEC THIPOKCHUIBI, COJIN);

c(hOpMHUPOBAHHOCTh YMEHHUM PACKPBIBATH CMBICI NIEPUOJUYECKOTO 3aKOHA
H. W. MenzgeneeBa W JAEMOHCTPUPOBATH €ro0  CHUCTEMATHU3UPYIOIIYIO,
OOBSICHUTENBHYIO M POTHOCTUYECKYIO (PYHKIIHH;

c(hOpPMUPOBAHHOCTh YMEHHUN XapaKTEPH30BaTh JIIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX 3JeMeHTOB 1-4 mnepuonoB Ilepuoguueckoil cuctembl
xuMudeckux aementoB JI. M. MenneneeBa, uCnonb3ysl MOHSATHS «S-, P-, d-
AJIEKTPOHHBIE ~ OpOUTANN»,  «IHEPreTUYECKUE  ypPOBHU»,  OOBACHATH
3aKOHOMEPHOCTH HW3MEHEHHMS CBOMCTB XHMMHUYECKHX JJEMEHTOB U UX
COEAMHEHNH MO nepuoaam u rpynnam llepuonndeckoin cucTeMbl XMMUYECKUX
anemeHToB [l. 1. MeHnpaeneena;

c(hOpMHUPOBAHHOCT, YMEHUHN XapaKTepu3oBaTh (OMUCHIBATH) OOIIKE
XUMHUYECKUE CBOMCTBA HEOPraHWYECKHX BEIIECTB PA3jIMYHBIX KJIACCOB,
MOATBEPKIATh CYLIECTBOBAHUE T€HETUUECKOU CBSI3U MEXy HEOPTaHMYECKUMU
BEILIECTBAMH C IMOMOIIbIO YPABHEHHUI COOTBETCTBYIOUIUX XUMUYECKUX PEAKLIU;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCU(DULIPOBATh XUMUYECKUE PEAKIIMU 110
Pa3IMYHBIM MPU3HAKaM (YHUCIY M COCTaBy PEarupyroluX BELIECTB, TEIUIOBOMY
2 deKTy peakiuu, N3BMEHEHUIO CTETICHEN OKUCIICHUS DJIEMEHTOB, 0OPAaTUMOCTH
peaKIlMM, YYaCTHIO KaTaau3aTropa);

c(hOpMUPOBAHHOCTh YMEHUIN COCTABJISITH YPABHEHHSI PEAKIUI pa3IMYHbIX
TUIOB, TIOJHBbIE M COKpAUIEHHbIE YpaBHEHUS pEaKIMid HOHHOTO OOMeEHa,
YUHTBIBasl YCIOBUS, TPU KOTOPBIX ATU PEAKIIMU UAYT 10 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHHUI MNPOBOAMTH PEAKIMH, MOATBEPKIAIOIINE
KAueCTBEHHBI COCTAB PA3JIMYHBIX HEOPraHWYECKUX BEILECTB, PACIIO3HABATH
ONBITHBIM  IyTEM  HMOHBI, NPHUCYTCTBYIOIIME B  BOAHBIX  PACTBOPAxX
HEOPraHWYECKHUX BELIECTB;

c(OPMUPOBAHHOCTh YMEHUU pACKpBIBaTh CYHIHOCTb OKHUCIUTENIbHO-
BOCCTAHOBUTEJIbHBIX PEAKUMUd TOCPEJACTBOM COCTABIEHUS 3JEKTPOHHOTO
OanaHca ATUX PEaKIINi;

c(hOPMHUPOBAHHOCTh  YMEHUH  OOBSCHATH  3aBUCUMOCTh  CKOPOCTHU
XUMHUYECKON peaklud OT pa3iuuHbiX (PAKTOPOB; XapakTep CMEIIECHUs
XUMHUYECKOTO PABHOBECHS B 3aBUCUMOCTHU OT BHEIIHETO BO3JAEHCTBUSA (IPUHIUI
Jle lllaTense);

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaTh XHUMHUYECKHE MPOLECCHI,
JeXallre B OCHOBE MPOMBIIUIEHHOTO MMOJTYYEHUsI CEPHOM KUCIOThI, aMMHaKa, a



TaKk)ke CPOPMUPOBAHHOCTH MPEACTABICHUM 00 OOIIMX HAYYHBIX MPUHIUIAX U
AKOJIOTUYECKUX MPOOJIeMaxX XMMUYECKOTO IIPOU3BO/ICTBA;

c(hOpPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUKUCICHHS C UCIOIB30BAHUEM
MOHATHUSL «MaccOBas J10J1s1 BELECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHI Ta30B
Opy XUMHUYECKHX PEaKIUsAX, Macchl BeIIeCTBA WU O0bEMA Ta30B IO
U3BECTHOMY KOJMYECTBY BeIlleCTBa, Macce WIH O00bEMY OJHOrO U3
YYacTBYIOIINX B PEAKIMU BEIIECTB, TEIUIOBOTO >(PQeKTa peakinuu Ha OCHOBE
3aKOHOB COXPAHEHMSI MACChl BEILIECTB, TPEBPAILECHHS U COXPAHEHUS SHEPTHH;

chOpPMUPOBAHHOCTH ~ YMEHHUH  COONIONATh  MpaBuja  MOJB30BaHUS
XUMHUYECKON MOCynoil u 1abopaTOpHBIM OOOpYAOBaHUEM, a TaKKe IpaBHIa
oOpallleHus! C BEIIECTBAMU B COOTBETCTBUU C MHCTPYKIUSAMU MO BBIIOJHEHUIO
71a00PaTOPHBIX XUMHUECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUH IIJIAHUPOBATh M BBHIMOIHITH XUMHUYECKUHN
HKCIIEPUMEHT (pa3Jio’KeHNE NEPOKCHa BOJOPOIa B IPUCYTCTBUH KaTaIn3aTopa,
ONpENEICHUE Cpelbl PACTBOPOB BELIECTB C IOMOULIBIO YHUBEPCAIBHOIO
UHAMKATOpa, BIMSHUE pAa3IMYHBIX (PAKTOPOB Ha CKOPOCTb XUMHYECKOH
pEeaKlMM, peaklud HMOHHOro OOMEHa, KAYeCTBEHHbIE pEeakluuu Ha cyib(art-,
KapOoHaT- M  XJOPUI-aHHUOHBI, HAa  KAaTHOH  aMMOHHs,  pEIICHHE
SKCIIEPUMEHTAJbHBIX 3aa4 no TeMaM «Mertamiby u «Hemeramne»y) B
COOTBETCTBUM C IMpaBWJIAMH TEXHMKH O€30MacHOCTH NpuU OOpallleHuu C
BELIECTBAMU M JIA0OPATOPHBIM OOOpPYAOBAaHUEM, MPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO AKCIIEPUMEHTa B (OpME 3aluCH YPaBHEHHI COOTBETCTBYIOIIUX
peakiuii 1 GOpMyIMPOBATH BBIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMUPOBAHHOCTh YMEHHI KPUTHYECKH AHAJIU3UPOBATH XMUMHUYECKYIO
UHPOpMAIMIO, MOJIY4YaeMyl0 U3 pa3HbIX HCTOYHHMKOB (CpelCTBa MacCOBOM
KOMMYHHKAIU, UHTEpHET U APYTUX);

chOpMHUPOBAHHOCTh ~YMEHHUM  COONIOJATh TpaBWia  IKOJOTHUECKHU
1eJIECO00PA3HOr0 MOBEACHUSI B OBITY U TPYAOBOM NEATENBHOCTH B IIEJIAX
COXPAHEHUsSI CBOETrO 370POBbS M OKPYKArOUIEH MPUPOIHONU Cpelbl, OCO3HABATH
OMACHOCTh BO3JCMCTBHMSI Ha KHUBBIE OPTraHU3MbI OMNPEICIEHHBIX BEILECTB,
noHumasi cmbica nokazatens [IJIK, moscHAT, Ha mnpuMepax CrnocoObl
YMEHBIIICHUSI W TPEAOTBPAICHUST WX BPEAHOTO BO3ACHCTBHS Ha OpPTaHU3M
YeJI0BeKa;

U1 00YYaroIMIMXCsl C OTPAHUYEHHBIMU BO3MOYKHOCTSIMU 3/I0OPOBBSI: YMEHHE
NPUMEHATh 3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJIaX TMO3HAHUS BEIIECTB U
XUMHYCCKUX SIBJICHUN;



JUISL CHENbIX W CIA0OBUASAIIMX OOY4YalOIIMXCSA: YMEHHE HCIOJIb30BaTh
penbeHO-TOUCUHYIO cHcTeMy oOo3HaueHuit JI. bpailns npma  3anucu
XUMUYIECKUX (OPMYIL.
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HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne i/l P Konrpoabnbsie IIpakruueckue p
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padoThI padoThI
pecypcsbl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHMYeCKOM XUMHUM
[Ipenmer oprannyeckoit xumun. Teopus
. bubnuorexa [JOK
11 CTPOEHHUsI OPTAHUYECKUX COEAUHEHUN A. 3
https://m.edsoo.ru
M. bytieposa
Utoro no pazneny 3
Pa3nea 2. Yraesogopoasnl
bu6nmoreka [JOK
2.1 [IpenenbHbIe YTIEBOAOPOABI — AJTKAHBI 2
pel yr AOPOA https://m.edso0.ru
99 HemnpenenbHbie yrieBoaopoIbl: alKeHbl, 6 1 bubnmnorexa [JOK
' aJIKaJIUECHBI, aJTKUHBI https://m.eds00.ru
bu6nmoreka [JOK
2.3 ApoMaTH4ecKHe yriieBOI0POIbI 2
P yr HOPOA https://m.edso0.ru
94 [IpupoaHbIE HICTOYHUKH YTIIEBOAOPOOB 3 1 bubmuoreka [IOK
' U X TiepepaboTKa https://m.edsoo.ru
Hroro no paszneny 13

Paznen 3. Kuciiopoacoaep:xanue oprannyecKue coeIuHeHU st

3.1 Crnuptsl. Oenon

3

bu6mmoreka [JOK
https://m.edsoo.ru
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bubmuorexa [JOK
Anpaerunpl. KapOOHOBBIE KUCITIOTHI. https://m.edsoo.ru
3.2 7
CnoxxHbIe A(UPBI bubmuorexa POII
https://resh.edu.ru
bubmuorexa [JOK
https://m.edsoo.ru
3.3 Yy 3
[JICBOJIbL bubmuorexa POIII
https://resh.edu.ru
Utoro no pazneny 13
Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeMHeHUus
bubmuorexa [JOK
https://m.edsoo.ru
4.1 A LA .b 3
MHUHBI. AMUHOKHUCIIOTEI. benku Euborexa POIII
https://resh.edu.ru
Hroro no paszneny 3
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bu6nmoreka [JOK
https://m.edsoo.ru
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bubauoreka POII
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bubmuorexa [JOK
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BEILIECTB bubnuorexa POIII
https://resh.edu.ru
bu6mmoreka [IOK
Voo mo paszeny 17 https://m.edsoo.ru
bubnuorexa POII
https://resh.edu.ru
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OBHIEE KOJIMYECTBO YACOB I10O 34

I[TPOTPAMME



https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KoanuyecTBO YacoB
Ne JJIeKTPOHHBbIE U(PPOBHIE
Tema ypoka Kontpoabubie IIpakTuueckue
n/n Bcero o0pa3oBaTe/ibHbIE PeCypChl
padoThI padoThI
Buneoypok (MuTepypok):
TIpe/IMeT OpraHIHecKol XHMIH, https://|nternet_urok.ru/Iesson/che_mlstrvllo-
. klass/bvvedenieb/predmet-organicheskoy-
1 €€ BO3HUKHOBEHUE, PA3BUTUE U 1 S . .
himii-rol-organicheskih-veschestv-v-
3HaYEHHUE .
HeHH zhizni-cheloveka Ypoxk (POLI):
https://resh.edu.ru/subject/lesson/6149/
Teopust cTpoeHUs OPraHUYECKUX
2 coequnennii A. M. bytneposa, eé 1 Mpesenranus (MHPOYPOK):
- Vi BYTICpOBa, https://infourok.ru/
OCHOBHBIC ITOJIOKCHU A
[IpencraBnenue o knaccuduxauu
OpPTaHMYECKUX BEIIECTB.
3 Homenkimarypa 1 [Tpezentanus (MHOOYPOK):
(cucremarudeckas) u https://infourok.ru/
TpI/IBI/IaJ'II)HI)IC Ha3BaHUA
OpFaHI/I'-IeCKI/IX BCIIICCTB
AJIKaHBL: COCTaB U CTPOEHHUE, .
4 . p 1 http://school-collection.edu.ru/
TOMOJIOTUYCCKUU pSIJI
MertaH u 3TaH — IIPOCTEUIIIIE .
5 P 1 http://school-collection.edu.ru/
MPEICTABUTENN ATKAHOB
AJKeHBI: COCTaB U CTPOEHHE, .
6 . P 1 http://school-collection.edu.ru/
CBOMCTBa



https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://interneturok.ru/lesson/chemistry/10-klass/bvvedenieb/predmet-organicheskoy-himii-rol-organicheskih-veschestv-v-zhizni-cheloveka
https://resh.edu.ru/subject/lesson/6149/
https://infourok.ru/
https://infourok.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

OTUJIEH U IPOIUIEH —
IIPOCTEUIINE TPEACTABUTENN
AJIKCHOB

http://school-collection.edu.ru/

10

11

[TpakTuueckas padota Ne 1.
«lonmydenuie 3TUNICHA U U3YYCHUE
€ro CBOMCTBY

Ankanuensl. byranuen-1,3 u
MeTminOyTaauen-1,3. [Tonyuenue
CUHTETHUYECKOTO KayuyyKa
PEe3UHBI

AJIKMHBIL: COCTaB U 0COOEHHOCTH
CTPOCHHUSI, TOMOJIOTHUECKHH PSII.
AneTunaeH — npocTenmii
MPEACTABUTEND AIKUHOB

Brrunciaenus mo YpaBHCHHIO
XUMHYECKOMN peakuuun

http://school-collection.edu.ru/

https://www.yaklass.ru/p/himija/10-klass

https://www.yaklass.ru/p/himija/10-klass

https://www.yaklass.ru/p/himija/10-klass

12

13

14

15

ApeHbl: 6€H30J1 ¥ TOITYOJL.
TOKCUYHOCTH apEHOB

['eneTnueckas cBA3b
YTJI€BOAOPOAOB, MPUHAIEKALIIX
K Pa3IMYHBIM KJIaccaM
[IpupoaHbIe HICTOUHUKHU
YTJIEBOAOPOAOB: IPUPOAHBIH ra3 u
NOIYTHBIE HEPTSHbIE ra3bl, HEPTH
U TIPOJIYKTHI €€ mepepaboTKu

IIpupoaHbIE HICTOYHUKHT
YIJIEBOJOPOAOB: IPUPOAHBIN ra3 U

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/

http://school-collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija/10-klass
https://www.yaklass.ru/p/himija/10-klass
https://www.yaklass.ru/p/himija/10-klass
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

HOIyTHBIE HETSIHBIE ra3bl, HEPTH
U TIPOJIYKTHI €€ mepepaboTKu

KonTponbhas pabota no paszueny

16
«YTIeBOA0OPOAB»
IIpenenbHble OHOATOMHBIE
17 CIIUPTBI: METAHOJ M 3TAHOI. http://school-collection.edu.ru/
Bomopoanas cBs3b
18 MHOroaroMHbIE CIIUPTHI: bubmmoreka LIOK https://m.edsoo.ru
STUJICHTIIMKOJIb U TIIULIEPUH bubmmorexa POI https://resh.edu.ru
DeHOoII: CTPOCHUE MOJICKYJIBI,
19 o P Y bubmuoreka [{OK https://m.edsoo.ru
M3UYCCKUE U XUMUYECKHUE
. bubnmorexa POIII https://resh.edu.ru
CBOMCTBA, TPUMEHEHUE
20 Anpaeruapl: GopManbaerua u bu6mmoreka LIOK https://m.edsoo.ru
aleTalbAeTu1. AIIETOH bubmuorexa POIII https://resh.edu.ru
OIIHOOCHOBHBIE MPE/ICITbHBIC
21 zil SOHOBLIC Kil ]‘Z g bu6mmoreka IIOK https://m.edsoo.ru
K HOBBIC KHUCJIOTHI:
P bubmuorexa POIII https://resh.edu.ru
MypaBbUHAs U YKCYCHast
IIpakTrueckas padora Ne 2.
29 « é) oficTBa acp DA VECVCHO bu6mmoreka IIOK https://m.edsoo.ru
BOICTB TB HOI
P pa yKeY bubnuotexa POIII https://resh.edu.ru
KUCJIOTBI»
CteapuHOBas M OJICMHOBAs
93 P bubnmoreka [{OK https://m.edsoo.ru
KHUCJIOTBI, KaK MPeICTaBUTETN
pelt bubnuotexa POIII https://resh.edu.ru
BBICIINX KapOOHOBBIX KHCIIOT
MpL1a Kak COJTM BBICIIIAX
bubnmoreka [{OK https://m.edsoo.ru
24 KapOOHOBBIX KHCIIOT, MX MOIOIIIEe

JIeUCTBUE

Bbubaunorexa PO https://resh.edu.ru



http://school-collection.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/
https://m.edsoo.ru/
https://resh.edu.ru/

CrnoxHble 3(upbI Kak
IIPOU3BOIHBIE KAPOOHOBBIX

http://school-collection.edu.ru/ Ypoxk

25 KUCJHOT. ['MapOoIIn3 CI0KHBIX (Axmnacc):https://www.yaklass.ru/p/himija
3¢hupoB

26 JKupsl: Tunponns, NpUMEeHEHUE, http://school-collection.edu.ru/ Ypox
Ouoaoruueckas poJib KUpPOB (Axmacc):https://www.yaklass.ru/p/himija
VYrieBombl: COCTaB,

97 knaccudukanms. Baxneimme http://school-collection.edu.ru/ Ypoxk
MpECTaBUTENN: TIII0KO03a, (Axmacc):https://www.yaklass.ru/p/himija
dpykTO3a, caxapo3a

28 Kpaxman u niemnronos3a kak http://school-collection.edu.ru/ Ypoxk
MIPUPOTHBIC ITOJTUMEPHI (Axmacce):https://www.yaklass.ru/p/himija

29 EIZEZJI;SEI;I;?E;):;;;;EZ pasieity http://school-collection.edu.ru/ Ypox_ )

(Axmacc):https://www.yaklass.ru/p/himija
OpPraHUYECKHUE COCTUHEHUS»
http://school-collection.edu.ru/ Ypoxk
30 AMUHBI: METUJIAMUH U aHUJIVH o
(Axmacc):https://www.yaklass.ru/p/himija
AMUHOKHUCIOTH Kak aMm(pOTepHbIe

31 OpraHUYEeCKUE COCAUHEHUS, UX http://school-collection.edu.ru/ Ypoxk
OMOJIOTUYECKOe 3HAYCHHE. (Axmacc):https://www.yaklass.ru/p/himija
IlenTraer

39 E:iii:;ﬁﬂri 1;?12{?)1;?12 http://school-collection.edu.ru/ Ypox

(HAxmacc):https://www.yaklass.ru/p/himija
COEIMHEHUS
OCHOBHBIC NOHATHS XHMHUH http://school-collection.edu.ru/ Ypoxk
33 BBICOKOMOJICKYIISIPHBIX

COEeIMHEHUN

(HAxmacc):https://www.yaklass.ru/p/himija
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https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija
http://school-collection.edu.ru/
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OcHOBHBIE METO/BI CUHTE3A
BBICOKOMOJIEKYJISIPHBIX

http://school-collection.edu.ru/ Ypoxk

34 1
coenuHenuit. [lnactMaccel, (Axmnacc):https://www.yaklass.ru/p/himija
Kay4dyKH, BOJIOKHA
OBHIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



http://school-collection.edu.ru/
https://www.yaklass.ru/p/himija

11 KITACC

KoauuecTBO 4acoB

Ne JIeKTPOHHBbIE HU(POBHIE
wn Tema ypoka Beero Kontpoabnubie IIpakTunyeckue 06pazoBaTENBHBIE PeCypehl
padoThI padoThI

1 XHUMHUYECKUH IIEMEHT. ATOM. 1 https://www.yaklass.ru/p/himija/11-
DneKTpoHHas KOHGUTYypalus aTOMOB klass
Ilepronnueckuii 3aKOH 1
[lepuonnueckas cucreMa XMMHUYECKUX L

2 snemenTtoB JI. . MeHzeneeBa, X CBS3b 1 E};‘Z?”WWWV&H&SS.FU/ p/himija/11-
C COBPEMEHHOM TEOpHEl CTPOCHUS -
aTOMOB
3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB
XUMUYECKUX AIIEMEHTOB U UX

3 COEJMHEHUH 10 TPYMIIaM U IIEPUOIAM. 1 https://www.yaklass.ru/p/himija/11-
3HaveHHe MePUOANIECKOTO 3aKOHA U klass
CHUCTEMBbI XUMHUYECKHUX d1eMeHToB J[. 1.
MenieneeBa B pa3BUTUU HAyKU
CrpoeHnue BelecTra. XMMHUYECKasi CBS3b, -

4 ed 1;I/Izuﬂ; MEeXaHU3MBI 00pa30BaHUS 1 E:;223//WWW-Vak|aSS.FU/ p/himija/11-
KOBAJICHTHOM CBA3U. BojopoiHast cBs3b T
BanentHocTb.

5 DNEeKTpOoOTpULIATeNbHOCTh. CTENEeHb 1 https://www.yaklass.ru/p/himija/11-
oKucieHus. BellecTBa MOJIEKYISIPHOTO U klass
HEMOJIEKYJIIPHOTO CTPOCHHUS

5 [TonsiTHE O TUCTIEPCHBIX CHCTEMAX. 1 https://www.yaklass.ru/p/himija/11-

HcTtrHHBIE U KOJUIOWIHBIE PaCTBOPHI.

klass
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MaccoBasi 107151 BEIIECTBa B pacTBOpPE

Knaccudukanmst 1 HOMEHKIIaTypa
HEOPraHUYECKUX COCAMHEHUH.

https://www.yaklass.ru/p/himija/11-

! ['eHeTnyeckas CBsI3b HEOPTraHUUECKUX klass
BEILECTB, Pa3IUYHBIX KJIACCOB
Knaccudukanust XaMUIeCcKuX peakiuii B
HEOPraHWYECKOM M OpraHuvecKomn
8 XUMHH. 3aKOH COXPAHEHHUS MacChl https://www.yaklass.ru/p/himija/11-
BEIIECTB; 3aKOH COXpaHEHUS U klass
MIPEBPAILCHHS DHEPTUU TIPU XUMUUYECKHUX
peaKIusax
9 CxopocTtb peakuun. OOpaTuMbIe https://www.yaklass.ru/p/himija/11-
peakuu. XUMUYECKOE PAaBHOBECHE klass
[IpakTuueckas pabora Ne 1. «Bausiaue https://www.yaklass.ru/p/himiia/11-
10 pa3InYHbIX (PAKTOPOB HA CKOPOCTh Klass
XUMUYECKON PEaKLUn»
DIIEKTPOTUTHYECKAS JUCCOIHAITHSI.
TorsTue 0 BoROpPORHOM NOKasATENE https://www.yaklass.ru/p/himija/11-
11 (pH) pactBopa. Peakuuu HOHHOTO Klass
oOMeHa. ['uaponus opranndeckux u T
HEOPTraHUYECKUX BEIECTB
OKHUCIATENbHO-BOCCTAHOBUTEIHHBIC -
https://www.yaklass.ru/p/himija/11-
12 peakmuu. [lonsitre 006 >mekTponmse Klass
pacIuIaBoOB U pacTBOPOB coJieit
13 KonTtponbHast pabota no pazaeny https://www.yaklass.ru/p/himija/11-
«TeopeTnyeckre OCHOBBI XUMUM klass
14 MerTamibl, UX MOJ0KCHUE B https://www.yaklass.ru/p/himija/11-
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[lepronnueckoi cucteMe XMMUYECKUX
anemenToB /I. 1. MenpeneeBa u
0COOCHHOCTH CTpOCHHUs aToMOB. O01Ine
buznyeckue cBOCTBa METAIIIOB

klass

CniaBbl METAIIOB. DJIEKTPOXUMHUYECKUN

https://www.yaklass.ru/p/himija/11-

15 PAIl HANIPSIKEHUN METaJJIOB klass
XUMHUYECKHE CBOMCTBA BaXKHEHIIIUX .

16 METATITOB (HATpHH, KAy, KaTbIi, E’I[tps://www.vaklass.ru/p/h|m||a/11-
MarHui, aIIOMUHUN) U X COSAMHECHUIN 1asS

17 XUMHUYECKUE CBOMCTBA XpoMa, MEU U https://www.yaklass.ru/p/himija/11-
UX COCAUHEHUN klass

18 XUMHYeCKHE CBOMCTBA IIMHKA, JKeJie3a https://www.yaklass.ru/p/himija/11-
UX COCIMHCHUIN Klass
[Tpaktuyeckas padora Ne 2. "Pemenune

19 SKCHEPUMEHTAIBHBIX 33]a4 110 TEME
«Metamab»"
HewmeTtanmisl, uX monoxxeHue B

20 Ilepponuueckon cucTeMe XUMHYECKHUX https://www.yaklass.ru/p/himija/11-
sneMenToB . 1. MenneneeBa u Kklass
OCOOCHHOCTH CTPOCHHUS aTOMOB
®dusnuecKue CBOMCTBAa HEMETAIIIOB.

21 ANnoTponus HeMeTaJUIoB (Ha puMepe https://infourok.ru/
KHCTIOpoJia, cephl, hocdopa u yriaeposaa)

29 XHUMHYECKUE CBOVIZCTBa rajoreHoB, Cepbl https://infourok.ru/
Y UX COCTMHECHUN

23 XuMHYECKHE CBOMCTBA a30Ta, pochopa It yeklzss g

klass
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U UX COCTUHEHUN

XUMHYECKUE CBOMCTBA yIyiepoJa,

https://www.yaklass.ru/p/himija/11-

24 KPEMHHSI M X COCTMHCHHI klass

o5 [IpuMeHeHNe Ba)KHEUIINX HEMETAIIOB U https://www.yaklass.ru/p/himija/11-
UX COCIMHCHMI Klass
O06001IeHre U CUCTEMAaTU3aIUs 3HAHUI

26 o reme «Hemerauibly. Beraucienus mno https://www.yaklass.ru/p/himija/11-
YpaBHEHUSM XUMUYECKUX PEAKIUN U klass
TEPMOXUMHYECKUE PACUETHI
[TpakTuueckas pabota Ne 3. «Pemenue

27 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Hemeramasr"»

08 KoHTposbHas pabota 1mo Temam
«Metame» U «HemeTamiby
Heoprannueckue u opraHu4ecKue -

29 e J'II)OTI)I. HeopraHquecme 0 E:tps://www.vaklass.ru/p/hlmua/ll—
OpraHUYECKHE OCHOBAHUS s
AM@oTepHbIe HEOpraHUYECKHE U

30 OPraHUYEeCKHUE COCTUHEHUS. https://www.yaklass.ru/p/himija/11-
'eneTnyeckas CBsI3b HEOPTaHUUYECKHUX U klass
OpTraHWYECKUX BEIIECTB
Ponb xumuu B oOecrieueHrN

31 AKOJIOTUYECKOM, SHEPTeTUUECKON U https://www.yaklass.ru/p/himija/11-
MUIIEBON O€30MaCHOCTH, Pa3BUTUHI klass
METUITMHBI

32 [IpencraBnenus 06 00X HAYIHBIX https://app.onlineschool-1.ru/
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MMpUHOHUIIAX MPOMBIIIJICHHOT'O
MOJIYYCHHA BayKHECHIITNX BCUICCTB

33 ‘ YenoBek B MUPE BEIICCTB U MaTEPHAIIOB

https://app.onlineschool-1.ru/

34 ‘ XUMHUS U 30pOBBE UEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10
[TPOTPAMME
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https://app.onlineschool-1.ru/
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YYEBHO-METOJINYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVI1 YYEHUKA

* Xumus / I'abpuensna O.C., OctpoymoB WN.I'., Cnankos C.A., AKIHOHEPHOE

obmectBo «M3narenscTBO «IIpocBemieHne»

METOANYECKHUE MATEPHUAJIBI JIJISA YYUTEJIA

1. Xumus. [Imanupyemslie pe3ynbpraThl. CHcTema 3a1anuil. 8—9 Kiacchl:
nocobue AJig yuurtenen oomeoopasonat. yupexxaenuii / A. A. Kasepuna, P. T
Wpanoga, J1. FO. Hobpotun; nmox. pen. I'. C. Kopanesoii, O. b. JlorunoBoii. —
M.: IIpoceemenue. — 2013. — 128 c.

2. Xumus. Temarnueckuii KoHTpoib. 8—9 kmaccsl / A. A. KaBepuna, I'. H.
MosmuanoBa, M. I'. Cuactuna. — M.: HanmonansHOe oO6pa3oBanue, 2022. — 160
c. (®I'OC. TemaTnyeckuii KOHTPOJIb).

3. Hoopotun /1. FO. KonTponupyromas pyHKIIUs MKOJIHLHOTO XUMUYECKOTO
skcriepuMenTa // Xumus B mmikoie. — 2017, — Ne 3.

4. Epeirun Jl. I1., [umkua E. A. MeTtonuka peiieHus 3a1a4d o XuMuu: y4aeo.
noco6ue JIsi CTY/ICHTOB MeJl. UH-TOB 0 OMOJI. U XUM. criell. — M.:
[Ipocsemenne, 1989. — 176 c.

5. 3notHukoB 2. I'. XumMudeckuil SKCIEpUMEHT KaK ceupuIecKuii MeToq

o6yuenus // IlepBoe centsiops. — 2007. — No 24,



6. Momuanosa I'. H., Caactuna M. I'. KonnaecTBeHHBIC OTHOIIICHUS B XUMUH

// Xumus ot mkoJdbHUKOB. — 2020. — Ne 4.

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HMHTEPHET

Ypoxk (POIII) https://resh.edu.ru

Ypox (HcnopTaun) https://nsportal.ru

(AKmnacc) https://www.yaklass.ru

Buneoypox (MHTEPYPOK): https://interneturok.ru
[Mpesenrarust (Mudoypok) https://infourok.ru
bu6smoreka [{TOK https://m.edsoo.ru

[Tpe3enTanums (3nanno) https://znanio.ru

Pemy EI'D: https://ege.sdamgia.ru/

Ypok : https://urok.1sept.ru

VYpok, nmpesenrarmu:https://multiurok.ru






