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INOACHUTEJIBHASA 3AIINCKA

[IporpaMMa 1o XMMHH Ha YpPOBHE CpenHEro oOmero oOpa3zoBaHus pa3paboTaHa Ha OCHOBE
@®enepanbHoro 3akoHa or 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit ®enepanum,
TpeOOBaHUI K pe3ysbTaTaM OCBOEHUS (enepaabHON 00pa3oBaTEIbHON MPOTPaMMBI CPETHETO OOIIETO
obpazoBanus (DOII COO), npencraBieHHbix B denepanibHOM TrocyJapCTBEHHOM 00pa30BaTEIbHOM
craggapre COO, c¢ yuérom Konnenmuu npernomaBaHus ydeOHOTO TIIpeaAMeTa «XHUMHS» B
oOpa3oBaTenbHbIX opranusanusx Poccuiickoit denepaiuy, pealu3yoIUX OCHOBHbIE 00pa3oBaTeIbHbIC
IIpOrpamMMbl, 1 OCHOBHBIX MOJOKEeHUI «CTpaTeruu pa3BuTusi BocuuTanus B Poccuiickoit denepanuu Ha
nepuon 10 2025 roga» (Pacnopsikenue [paButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3paboTKe MpOorpamMMmbl IO XUMHUH, K OIPEACICHHIO OOIIeH CcTpaTeruu
00y4YeHHsI, BOCIIUTAHHS U PA3BUTHUS 00yUarOIUXCSA CPEACTBAMU yueOHoro npenmera «Xumus» i 10-11
KJaccOB Ha ©0a30BOM ypOBHE COCTaBWIM KoOHUenTyaibHele moioxeHus @OI'OC COO o
B3aMMOOOYCIIOBIICHHOCTH LEJei, COAEpKaHMs, pEe3ylbTaToB OOydeHHs U TpeOOBaHWI K YpPOBHIO
MOJTOTOBKU BBIITYCKHUKOB.

Xumudeckoe oOpa3oBaHUE, IMOJy4aeMO€ BBITYCKHUKAMHU O0IIe00pa3oBaTEIbHON OpraHu3alny,
SBIISIETCS HEOTHEMIIEMON 4acThi0 UX 00pa3oBaHHOCTU. OHO CIYXKHUT 3aBEpIIAIOIIMM 3TAIlOM pealln3alu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIOUEBBIX I[EHHOCTEH, MPUCYIIUX LEJIOCTHOM cucreme
XUMHYECKOrOo 00pa3oBaHUs. ODTHU ILIEHHOCTH KacalOTCSl IMO3HAHUS 3aKOHOB IMPHUPOAbI, (HPOPMUPOBAHUS
MHUPOBO33pEHUSI U OOIIEH KyJIbTYphl YEJIOBEKa, a TAKXKE SKOJOTMYECKHM OOOCHOBAaHHOI'O OTHOLICHUS K
CBOEMY 3JI0POBBIO M MPHUPOAHON cpene. Peanusyercs xumudeckoe oOpa3oBaHHe OOY4YaIOIIMXCS Ha
YpOBHE CpenHero oodiiero oOpa3oBaHUsI CPEICTBAMU yueOHOro mpeaMeTa «XUMHUs», COACpKAHHE U
MIOCTPOEHHE KOTOpPOTO OIpEeNEeHbl B MPOrpaMMe MO XUMHUHU C YYETOM clenu(UKH HAyKd XUMUH, €€
3HAu€HUs B MO3HAHUU MPUPOJABI U B MaTEpUAIbHOMN XKU3HU OOIECTBA, a TaKXkKe C yU4ETOM 00IUX LeNel U
HPUHIUIIOB, XapaKTepU3YIOLMX COBPEMEHHOE COCTOSHHE CHUCTEMBI Cpe/Hero oOmiero oOpa3oBaHHUs B
Poccuiickoit @enepanuu.

XUMHS KaK D3JEMEHT CUCTEMbl E€CTECTBEHHBIX HayK HrpaeT ocoOyl pojib B COBPEMEHHOM
IUBUJIM3AIMM, B CO3JaHUM HOBOM 0a3bl MaTepuadbHOM KynbTyphl. OHa BHOCUT CBOM BKJIaa B
(dopMHpOBaHUE pAIMOHAIBHOTO HAYYHOTO MBILIUIEHUS, B CO3[aHHME IIEJIOCTHOIO TMpeACTaBIeHUs 00
OKpY’KaloIleM MHUpe Kak O €IMHCTBE IMPUPOIBI M YelloBeKa, KOTopoe (hOpMUpPYETCs B XMMUU Ha OCHOBE
MOHMMAaHHUS BEIECTBEHHOIO0 COCTaBa OKPYXAIOIIEro MUpPA, OCO3HAHMS B3aMMOCBSI3U MEXIY CTPOECHUEM
BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMHU IPUMEHEHHUS.

TecHO B3aMMOAEUCTBYS C IPYTUMHU €CTECTBEHHBIMHU HayKaMH, XUMHUS CTajla HEOTHEMIIEMOH 4acThIO
MHUPOBON KYJIbTYpbl, HEOOXOUMBIM YCIOBHEM YCIEUIHOTO TPyJa M XKU3HU KaXJO0T0o wieHa oOIIecTBa.
CoBpeMeHHass XMMHS KaK HayKa CO3MJAaTelbHas, KaKk HayKa BBICOKMX TEXHOJIOTMH HamlpaBjieHa Ha
pelieHre ria00albHbIX MPOOJIeM yCTONYMBOIO pa3BUTHUSI YEJIOBEUECTBA — CHIPbEBOM, YHEPTeTHUECKOMH,
MUTIEBOH, YKOJIOTHYECKOW 0€30IMaCHOCTH U OXPaHBI 3JI0POBBSI.

B cooTBeTcTBHU ¢ OOIIMMH LEISIMU U TPUHIMIIAMU CPEIHEro O0Iero o0pa3oBaHUs COAEpIKaHHUe
npeamera «Xumus» (10—11 xnaccel, 6a30BbIi yPOBEHb U3YUSHHSI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TTOATOTOBKY OOYYaIONMIUXCsl, HEOOXOIUMYIO MM JUTsl BEIPAOOTKH MHUPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCIEUIHOTO BKJIIOYEHHS B JKU3Hb COLMYMa, MPOJOJKEHHs OOpa3oBaHMs B Pa3iIMUHBIX
00J1acTX, HE CBA3aHHBIX HEMTOCPEICTBEHHO C XMMHUEH.

CocraBnsiomuMu npeamera «XuMHsD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHUS» H
«OO0m1as u HeopraHu4eckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP)KaHUS KOTOPBIX SIBJISIOTCS OCHOBBI
0a30BOI HayKH: CHCTEMa 3HAaHHMK MO HEOPTaHWYECKOW XUMHHU (C BKIIFOUCHUEM 3HAHUN M3 OOIICH XUMUN)
U OpraHudecko xumuu. @DOpMUpPOBaHHE [aHHOM CHUCTEMBbl 3HAaHUN IPHU U3YYCHUHU IpeaMera
o0ecreynBaeT BO3MOXKHOCTh PAaCCMOTPEHHSI BCETO MHOT000Opa3usi BEIIECTB Ha OCHOBE OOIIMX MOHSTHH,
3aKOHOB M TEOPUM XUMUHU.



CrpykTypa coaepxaHus KypcoB — «Opranuueckas Xumusi» u «OO01ast 1 HeOpraHu4ecKass XUMUs
chopMHupoBaHa B MporpaMMe IO XUMHHM Ha OCHOBE CHUCTEMHOT0 MOJXOAAa K HM3YYCHHIO Y4eOHOTO
Mmarepuaga M O0OyCIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM PpA3BUTHUEM 3HAHUM Ha OIpeaesIEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHMYecKOW XHMMHUM BEIIECTBA PacCMaTPUBAIOTCS HA YPOBHE
KJIACCUYECKON TEOPUHU CTPOECHMSI OPTaHUYECKUX COEIAMHEHHUH, a TaKXKEe Ha YPOBHE CTEPEOXUMUYECKUX U
AJIEKTPOHHBIX IPEACTABIECHUN O CTpOeHMM BelecTB. CBelneHuss 00 M3yyaeMbIX B Kypce BELIECTBAX
JIAl0TCA B Pa3sBUTHM — OT YIJICBOJOPOJOB O CIOKHBIX OMOJIOIMYECKH aKTUBHBIX coelnHeHHH. B kypce
OpPraHMYeCKOM XUMHMM IOJy4aroT pa3BUTHE C(HOPMHUPOBAHHbIE HA YPOBHE OCHOBHOIO OOIIEro
00pa3oBaHus NEpBOHAYAIIBHBIC MIPEJCTABICHUS O XMMUYECKOH CBSI3U, KIACCU(PUKALMOHHBIX MPU3HAKaX
BELIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOEHUS, O XMMMUYECKOH peaKLnu.

[Tox HOBBIM YTJIOM 3peHHS B IpeaMeTe «XUMHs» 0a30BOr0 YPOBHS pacCMAaTPUBACTCS M3yUCHHBIN
Ha YpOBHE OCHOBHOI'O OOILEro 00pa3oBaHMs TEOPETUUYECKUH MaTepual U (PaKTOJIOTHYECKUE CBEICHUS O
BEIIECTBAX M XUMHUUYECKOM peakuuu. Tak, B 4acTHOCTH, B Kypce «OOLas U HeopraHudeckas XUMUs»
oOyyaromuMcsl IPEJOCTABIAETCS BO3MOXKHOCTh OCO3HaTh 3HAYEHHE IEPUOJUYECKOrO0 3aKOHAa C
OOLIETEOPETUYECKUX M METOJOJIOMUECKUX MO3MIMM, IIyO)ke IOHATh HCTOPUYECKOE H3MEHEHUE
(G yHKIIHI 3TOr0 3aKOHa — 0T 00001IAIOIIEH 10 OOBSICHSIOMIEH U IPOTHOZUPYIOLIEH.

Enunas cuctema 3HaHMM O BaXKHEHWIIMX BEILECTBAaX, HUX COCTaBE, CTPOCHHUM, CBOMCTBAX M
IPUMEHEHHUHU, a TaKXE O XHUMUYECKUX pEaKLUUsAX, MX CYIIHOCTH M 3aKOHOMEPHOCTAX IPOTEKaHUs
nononssercd B Kypcax 10 u 11 kiaccoB aneMeHTaMu COepKaHusl, UMEIOLUMU KYJIbTYpPOJOTHYECKUN U
IPUKIAJAHON XapakTep. OTH 3HAHMUS CIIOCOOCTBYIOT IOHHMMAHHMIO B3aUMOCBS3M XUMHMU C JPYTUMH
HayKaMH, pacKpbIBalOT €€ pojib B II03HABAaTEIbHOW U TNPAKTUUYECKOM JEATENBbHOCTH YeJIOBEKa,
CIOCOOCTBYIOT BOCHHTAHHUIO YB)XECHHS K IPOLECCY TBOPYECTBA B OOJACTH TEOPUU M TPAKTHUECKUX
NPUJIOKEHUH XMMHUH, TOMOTAlOT BBIITYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBbIX
npobiemMax, CBS3aHHBIX C XUMMEH, KPUTHYECKH OCMBICIMBATh MH()OPMALMI0 U NPUMEHATh €€ Ul
NIOTIOJIHEHUS] 3HAHU, PEIICHNs] MHTEJUIEKTYaJIbHBIX U KCIIEPUMEHTAJIBHBIX HCCIIEN0BATENIbCKUX 3a1ad. B
LEJIOM COJiepXaHue y4eOHOro mnpeaMera «XHMHUS» JaHHOTO YPOBHSA H3Y4YEHHsS OpPHUEHTHUPOBAHO Ha
dbopMupoBaHHE y 00YyYaromIMXCsS MHUPOBO33PEHUYECKOW OCHOBBI JJIi NMOHHMMaHUs (UIOCOPCKUX HJIEH,
TaKUX KakK: MaTepHajJbHOE €IWHCTBO HEOPraHMYECKOTrO0 W OPraHWYEeCKOro MHpa, OOYCIIOBIEHHOCTh
CBOICTB BEILIECTB X COCTABOM M CTPOEHUEM, II03HABAEMOCTD NIPUPOAHBIX SABJICHUN ITyTEM HKCIIEPUMEHTA
U pEeUIeHMs] MPOTUBOPEUUH MEXIy HOBBIMU (PaKTaMU M TEOPETUYECKUMU MPEANOChUIKAMHU, OCO3HAHUE
pOJIM XMMHU B PELIEHUHM SKOJIOTMYECKHX MpoOieM, a Takxke MpoliemM cOepekeHUs 3HEepreTUYecKUX
PECYPCOB, CBIPBS, CO3/IaHUSI HOBBIX TEXHOJOTUN U MaTEPUAIIOB.

B muiane pemeHus 3amad BOCHUTAHMS, Pa3BUTUS M COLMAIM3ALMU OOYYAIOUIMXCS MPUHSTHIE
OporpaMMoOil MO XHMMHUHM TOJAXOAbl K ONPEICNICHUIO COJEpXKaHUS U TOCTPOEHUS IpeaMera
pelycMaTpuBaioT (HOpMUPOBaHHE YHHBEpPCAIbHBIX y4eOHBIX NEHCTBHI, MMeromux 0a30Boe 3HAUEHHE
JUIS pa3fIMYHBIX BUJIOB JESTEIBHOCTH: PelIeHus MpolieM, MOUCKa, aHaiu3a 1 00paboTku nHpopManuy,
HEOOXOIUMBIX JUIsI TMPUOOPETEHUs OIbITa NPAKTHUYECKOM W HCCIeI0BaTeIbCKON JeATeNbHOCTH,
3aHMMAIOIIEeN BaXKHOE MECTO B TO3HAHUH XUMUH.

B npaktuke mpenojiaBaHus XUMHH KaKk Ha ypOBHE OCHOBHOIO OOIIEro 0Opa3oBaHUs, Tak M Ha
YPOBHE CpelHero oouiero oOpa3oBaHMs, NMPHU ONPENETICHUU COJEPKATEIbHON XapaKTEepUCTHKH IieJei
U3Y4EHUs TIpeAMETa HallpaBJICHUEM IIE€PBOCTEIIEHHOM 3HAYMMOCTH TPAJUIMOHHO TMPU3HAETCA
(opMHpOBaHNE OCHOB XMMHMUYECKOW HAyKHM KaK OOJIACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUUECKOU
JESITeIbHOCTH YEJIOBEKa M KaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOAMYECKONW TOYKH
3peHus TAaKOM MOAXO0/ K ONPEIEIICHUIO LIeled N3YUeHUs IPEAMETA SIBJISIETCS BIIOJIHE ONIPABIAHHBIM.

CornacHo JaHHOM TOYKE 3pEHUS TJIABHBIMM IENIIMU M3YYEHHUs MpeaMera «XuMus» Ha 0a30BOM
ypoBHae (10 =11 ki1.) IBISAIOTCS:

e (GOpPMHPOBAHHE CUCTEMbl XMMHUYECKUX 3HAHWUW KaK Ba)XHEHIIEH COCTABISIONICH E€CTECTBEHHO-
Hay4YHOI KapTHHBI MHpPA, B OCHOBE KOTOPOH JeKaT KIIOYEBBIC MOHSATUA, (yHIAaMEHTAJIbHbIC
3aKOHBI M TEOPUH XMMHHU, OCBOCHUE SI3bIKa HAYKH, YCBOCHUE U TOHUMAaHHE CYLITHOCTH JOCTYITHBIX



00001IeHNHT MHPOBO33PEHUYECKOI0 XapaKTepa, O3HAKOMJICHHE C HUCTOpUEH HX pa3BUTHI U
CTaHOBJICHU A,

e (QopmupoBaHHME U pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJax I[IO3HAHUS BEILIECTB U
XUMHUYECKHX pEeaKluil, HEOOXOAUMBIX UIsI MPUOOPETEHUS] YMEHHMH OPHUEHTHUPOBATHCS B MHpPE
BEUIECTB W XHMMHMYECKUX SIBJICHUH, MMEIOIIUX MECTO B MpPHUPOJAE, B MPAKTUYECKOH U
MOBCE/IHEBHOM JKU3HH;

® PpPa3BUTHC YMCHI/Iﬁ A c1oco0oB ACATCIIbHOCTH, CBA3aHHBLIX C H8,6JHOI[CHI/ICM u OGT:SICHGHI/IGM
XUMHYECKOT0 HKCIIEPUMEHTA, COOJII0IEHNEM IIPAaBHIT O€3011aCHOT0 OOpAaIEHHS C BELIECTBAMH.

Hapsny c stum, conmepkaTenbHas XapaKTEpUCTHKa LElNed W 3aJad M3YyueHHs IpeaMeTa B
nporpamMme 10 XHMMHHU YTOUYHCHA MW CKOPPCKTHPOBAHA B COOTBCTCTBHU C HOBBIMU IIPHOPHUTCTAMU B
cucteme cpeanero obmiero o6pasoBanus. CeroaHss B MHpenofaBaHUM XWMUU B OOJIbLIEH CTeNeHU
OTHaéTcsl MPEANOYTeHHE MPAKTUUYECKOH KOMIIOHEHTE COAepXaHHus OOy4deHHs, OpUEHTHPOBAHHON Ha
MOJTOTOBKY BBITYCKHUKA 00IIe00pa3oBaTeIbHON OpraHM3alyy, BIAJACIOUIero He HAaOOpoM 3HaHUi, a
(YHKIIMOHAJIBHOW I'PaMOTHOCTBIO, TO €CTh CIOCOOAMU UM YMEHMSIMH aKTUBHOTO MOJYYEHHsS] 3HAHUN U
MPUMEHEHHUS UX B PEAIbHOM JKU3HM [Tl PEIICHUS TPAKTUYECKHX 3a71ay.

B cBs3M ¢ 3TUM Npu U3y4eHUU IIpeIMeTa « XUMUsD» TOMUHHUPYIOIIee 3HaYeHUE MPUOOPETAIOT TaKKe
LEeNU U 3a]1a9H, KaK:

ajanTtanyus oOy4aroIuXcs K YCIOBUSM JMHAMHYHO Pa3BHBAIOIIETOCS MHpa, (hopMupoBaHHE
UHTEIJIEKTYaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K  caMOOOpa3oOBaHHIO, COTPYAHUYECTBY,
CaMOCTOSITENIbHOMY MPUHSATUIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX JKU3HEHHBIX CUTYAIUsIX, CBSI3aHHBIX
C BCHICCTBAMHU U UX IIPUMCHCHHUEM

dbopMupoBaHHE Yy OOYYaIOMIMXCA KITIOYEBBIX HABBIKOB (KIJIFOUEBBIX KOMIIETCHIIMI), MMEIOIIUX
YHUBEpCaJIbHOE 3HAUCHHE AJIS pa3IMyYHBIX BUJOB JEATEIBHOCTU: PEIIEHUs MMpo0dieM, OUCKA, aHalIu3a U
00paboTKH MHPOPMALUU, HEOOXOAUMBIX /ISl MMPUOOPETEHUsI OIBITA AEATEIBHOCTH, KOTOpas 3aHUMAaeT
Ba)XHOE MECTO B TO3HAHWU XMMHH, a TAKXKE JUIS OLEHKU C TO3UIMUH HKOJOTHYECKON Oe301acHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMHUYECKUX MTPOIIECCOB Ha OPTaHU3M YeI0BEKa U MPUPOTHYIO CPELY;

pa3sBUTHE II03HABATENbHBIX HWHTEPECOB, HWHTEJUIEKTYaJbHBIX M TBOPYECKUX CIOCOOHOCTEH
00yYaroImuxcst: CIOCOOHOCTH CaMOCTOSITENILHO MPUOOPETaTh HOBbIE 3HAHUS 110 XMMUU B COOTBETCTBHUHM C
JKU3HCHHBIMHAU HOTpC6HOCT$IMI/I, HCII0JIb30BAaTh COBPEMECHHBIC I/IH(l)OpMaIII/IOHHBIC TEXHOJIOI'UHU JIA IIOUCKa
U aHaJin3a yueOHOU U Hay4YHO-TIOMYJISIpPHOM HH(POPMALIMY XMMUYECKOTO COJIEpKaHus;

dopMHpoBaHHE M pa3BUTHE y OOYYAIOLIMXCS AacCOIMATUBHOIO U JIOTHYECKOTO MBIIICHNUS,
HaOJII01aTeIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOphle OCOOCHHO HEOOXOIUMBI, B YaCTHOCTH, MPH
IJIAaHUPOBAHWHA U IPOBCACHUN XUMHUYCCKOI'0 OKCIICPUMCEHTA,

BOCMHUTAHUE y OOydaromuxcsi YOeKIEHHOCTH B T'yMaHHCTUYECKOM HaIlpaBIEHHOCTH XUMHH, €€
BO)XHOH pOJIM B pelICHUH TJI00aJbHBIX MPOOJIEM PAaLMOHAIBHOIO MPUPOIONOIb30BAHUS, MOTOIHEHHS
SHEPreTUYEeCKUX PpECypcoB M COXPAaHEHHUsS IPHPOJHOTO PABHOBECHS, OCO3HAHMA HEOOXOAUMOCTH
OEpEKHOTO OTHOIIECHHUS K MPUPOJIC U CBOEMY 3/I0POBBIO, a TAaK)Ke MPUOOPETEHUS OMBITa UCIIOJIH30BAHUS
IMMOJIYYCHHBIX 3HaHUH AJId NPUHATUA TPaMOTHBIX peHIeHI/Iﬁ B CUTyallUAX, CBA3AHHBIX C XUMHYCCKUMU
SIBIICHUSIMU.

B yueOHnoMm 1utane cpegHero oOmiero o0pa3oBaHMs MpeaMeT «XUMHs» 0a30BOr0 YPOBHS BXOJHUT B
COCTaB MpeIMETHON 0051acTh «ECcTeCTBEeHHO-HAYYHBIC PEIMETHI.

OO61iee yuCIIO YacoB, OTBEAEHHBIX JUISI U3YUYEHUs XMMHUHU, Ha 0a30BOM ypOBHE CPEIHEro oOIero
obpasoBanus, coctaBisieT 68 gacos: B 10 kmacce — 34 gaca (1 wac B Henenmto), B 11 kmacce — 34 4aca (1
4yac B HEJICIIO).



COJEPKXAHUE OBYYEHUA
10 KUIACC
OPITAHUYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU

IIpeameTr opraHMYecKOW XUMMHUU: €€ BOSHUKHOBEHME, Pa3BUTHE U 3HAYCHUE B IIOJyYCHHHM HOBBIX
BELIECTB U MarepuasoB. Teopus cTpoeHus opraHuueckux coequHeHuit A. M. ByriepoBa, €€ ocHOBHbIE
nojoxeHus. CTpykTypHble (OpMyJIbl OpPraHMYECKUX BeIlecTB. ['omosiorus, mzomepus. XuUMHYECKas
CBSI3b B OPTaHUYECKUX COCIMHEHUSAX — OJJMHAPHBIC U KPATHBIC CBA3H.

[IpencraBiaenne O KiIAacCH(HUKAIMKA OpPraHUYECKUX BellecTB. HoMeHkiaTypa OpraHMYecKHX
COEMHEHUI (cucTeMaTHuyecKas) M TpPUBUAIbHBIE HA3BAHMS BAXKHEHIIMX IPEJCTABUTENEH KJIaccoB
OpPraHUYECKUX BEILECTB.

OKclepUMEeHTaIbHbIE METO/Ibl U3YUEHHs BELIECTB U UX IMPEBPAILEHU: 03HAKOMIIEHUE ¢ 00pa3aMu
OpraHMYECKUX BEUIECTB M MaTepuajlaMyd Ha HX OCHOBE, MOJEIMPOBAHME MOJEKYJ OpPraHUYECKHX
BEIIECTB, HAOJIIOJICHUE U OIHCAaHUE JIEMOHCTPALMOHHBIX OIBITOB IO IPEBPAIICHUIO OPraHUYEeCKUX
BEILIECTB NPU HarpeBaHuH (IU1aBjIeHUE, OOYIIIMBAHUE U TOPEHUE).

YriieBogopoanbl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psaa. MeTaH U 3TaH — npocTeilne NpeacTaBUTENn
QIKAHOB: (pU3MUYECKHME M XUMHUYECKHE CBOWCTBA (PEaKLUMU 3aMEUICHUS M TOPEHUs), HaXOXKICHUE B
IIPUPOJIE, IIOTYyYEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJOTMYECKMM psaf. OTHIEH M MNPONWIEH — IpocTeiine
IPEJCTaBUTEIN  AJIKEHOB: (uU3MYeckue M XHMHUYECKHME CBOICTBa (peakuuMu TUAPUPOBAHUSA,
raJIor€HUPOBAHMUS, THIpaTalluY, OKUCIICHUS U MOJIMMEPU3aLllN ), TOIYyYeHUE U IPUMEHEHUE.

Ankanuensl: OyragueH-1,3 u merundyranueH-1,3: crpoeHue, BaKHEHIINE XUMUYECKHUE CBOMCTBA
(peaxuust monumepu3anun). [lonyueHne CHHTETHYECKOTO KayuyKa U pE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, FOMOJIOTMUECKUU psA. ALETUIIEH — HpocTermmii
IpEJICTaBUTENIb AJKHUHOB: COCTaB, CTpO€HHE, (U3NYECKMEe W XUMHYECKHE CBOMCTBAa (peakuuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATALlMI, TOPEHUS ), TOJIyUEHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHHe, (QU3MUECKHE M XHMHUYECKHE CBOMCTBAa (peakiuu
raJIOTeHUPOBAHUS U HUTPOBAHUS ), MOJIYYEHHUE U IpUMEHEHHeE. 101yo: cocmas, cmpoenue, usuieckue u
Xumuueckue ceoucmea (peakyuu 2ani02eHUposanus U HUMPOBAHUS), NOJYYeHUue U NpuMeHeHue.
TokcnyHOCTH apeHOB. I'eHeTHYECKas CBA3b MEXKY YIIIEBOAOPOAAMH, IIPUHAUICKAIUMU K Pa3JIMYHBIM
KJIACCaM.

[TpupoaHble HCTOYHUKH YIiIeBoAOpoaoB. [Ipupoanslii ra3 u nonytHele HedTsHbIE Ta3bl. HepTh 1
e€ mnpoucxoxiaenue. CnocoObl mnepepaboTkM He(THU: TEeperoHka, KpPEeKUHI (TepMHUYECKUH,
KaTaJduTHuueckuit), muponus. [IpoaykTel nepepaboTku He(TH, X MPUMEHEHHE B MPOMBILIUIEHHOCTH U B
ObITy. KaMeHHBI yroib U IPOAYKTHI €ro nepepaboTKH.

DKcrepuMeHTalbHbIE METO/IbI U3YUEHUS BEIIECTB U UX MPEBPAICHU: 03HAKOMIJIEHHE ¢ 00pa3aMu
IUIaCTMAcC, KaydykoB M pe3uHbl, Koiekuun «Hedpts» u  «Yronb», MoJenupoBaHHE MOJIEKYI
YIJ€BOJIOPOAOB U TaJIOT€HONPOU3BOAHBIX, MTPOBEICHUE HNPAKTHYECKON PabOThI: MOJy4yeHUE ITUJICHA U
U3Y4YEHUE €T0 CBOMCTB.

PacuérHsble 3anaum.

Bbruucnenuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJHOTO
BEIIECTBA WJIM IPOAYKTa PEakLUU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOIO M3 MCXOJIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIIMH).

Kucaopoaconep:xamme oprannyeckue coeMHEeHUs

[IpenensHble OAHOATOMHBIE CHMPTHI. METaHON M 3TAHOJ: CTPOEHHE, (PU3NUYECKHEe M XMMUYECKHE
CBOWCTBA (peakuuM C AaKTHUBHBIMH METaUlaMH, TaJOr€HOBOAOPOAAMHU, TOpPEHHUE), IPUMEHEHHE.




BonoponHbie CBA3M MEXAYy MOJEKYJIaMH CIHUPTOB. JleHicTBHME MeETaHOJIA W JTaHOJIa Ha OPraHu3M
YEJI0BEKA.

MHoroatomMHble CHUPTHI. DTWIECHIJIMKOJIb M TIIMLEPUH: CTPOCHHE, (U3UUECKUE U XMMUYECKHE
CBOMCTBa (B3aUMOJCHCTBUE CO LIEIOYHBIMU METAJUIaMH, KaueCTBEHHAas peaklMs Ha MHOIOATOMHBIE
cnupthl). JlelicTBUE HAa OpraHu3M uenoBeka. [IpuMeHenne riuuepyuHa u TUIICHTJIUKOIISL.

@DeHOoJI: CTPOCHHE MOJICKYINbI, (HU3UYECKUe W XMMHUYECKHe CBOicTBa. TOKCHMYHOCTH (heHoIa.
[Tpumenenue penomna.

Anbnerugpl U kemownvi. GopMalbIeTU, alleTAIBACTUA: CTPOCHUE, (PU3MUECKHE U XUMHUYECKHUE
CBOMCTBA (PEaKIMK OKUCICHHUS U BOCCTAHOBIIEHUS, KAUECTBEHHBIE PEAKLIUH), IOJTYYEHUE U IPUMEHEHHE.

OaHOOCHOBHBIE IIPEJENIbHBIE KapOOHOBBIE KUCIOTH. MypaBbiHasi M YKCYCHAsi KMCIOTbBI: CTPOEHUE,
¢u3nueckue U XMMUYECKHE CBOMCTBA (CBOMCTBA, 0OIIME /IS KJlacca KHCIOT, PeakUus Tepr(HKaiun),
nojgydyeHue M npumeHeHue. (CreapuHOBas W OJEHMHOBAs KHUCIOTBI Kak IPEACTABUTENM BBICIINX
KapOOHOBBIX KUCJIOT. MblIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE AEHCTBHE.

Crnoxnble 3(Upbl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. 'MApPOIN3 CIOXKHBIX 3GUpOB. Kupsbl.
I'maponus xupos. [IpuMeHeHne kupoB. bruosorudeckas posb KUPOB.

VYriaeBoapl: cocTaB, KiaccuUKalUs YrieBOoJOB (MOHO-, AW- M THojducaxapuabl). ['mokosza —
OPOCTEHIINKA MOHOCAaXapHJl: OCOOEHHOCTH CTPOEHUS MOJEKYJbl, (PU3MUECKHe U XMMHUYECKHE CBOHCTBA
(B3aumogeiictBue ¢ ruppokcuaoMm memu(ll), oxucieHne aMMHadHBIM pacTBOpoM okcuua cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TIIOKO3bI), HAXOXKACHUE B MPHPOJE, NMPUMEHEHHE, OUOIIOTHYECKasi POJIb.
®orocunTes. PpyKkTo3a Kak U30MEp IITHOKO3bI.

Kpaxman u nemwnono3a Kak INpupoiHsle nonumepel. CTpoeHue Kpaxmala M LEJUIIOJIO3BI.
duznyeckue 1 XMMUYECKHE CBOMCTBA KpaxMaia (THIpoJIn3, KaYeCTBEHHAs PEaKLUs C UOJA0M).

OKCepuMEHTaIbHBIE METO/Ibl U3YUEHUS BELIECTB U UX MPEBpAIllEHUI: IPOBEACHNE, HAOII0IeHUE U
ONMCAHNUE JIEMOHCTPALlMOHHBIX OINBITOB: TOPEHHE CIUPTOB, KAYECTBEHHBIE DPEAKLUH OIJHOATOMHBIX
cnupToB (OkHcIeHue 3Tanona okcuaoM Meau(ll)), MHOroaTOMHBIX CIUPTOB (B3aUMOICHCTBUE TIUIEPHUHA
¢ runpokcunom wmeau(ll)), ampaernnoB (okuciIeHHME aMMHAYHBIM pacTBOpoM okcuaa cepebpa(l) u
ruapokcuaoM menu(ll), B3aumoneicTBUEe Kpaxmajia C HOJIOM), NPOBEIACHHE MPAKTHUECKONH pabOThI:
CBOICTBA pacTBOpa YKCYCHOM KHCIIOTBI.

PacuérHbie 3anaun.

Bolunicnenuss mo ypaBHEHMIO XMMHUYECKOW peakluuu (Macchl, 00bEMa, KOJIMYECTBA HCXOJIHOTO
BEIIECTBA WJIM MPOJYKTa PEAKIMH MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO U3 HCXOJHBIX
BEIIIECTB MU NMPOJYKTOB PEaKIUH).

A3oTcozeprKalie OpraHn4eckie COeIMHEHNS.

AMUHOKHCIOTBl Kak aM@oOTepHble OpraHHYecKkue coeAuHeHUs. Du3nyeckue MW XUMHUYECKHE
CBOICTBa aMUHOKHUCJIOT (Ha IpuMepe TiaunuHa). buonoruueckoe 3naueHne aMuHOKUCIOT. [lenTuapt.

benku xak mpupo/HbIE BHICOKOMOJIEKYJISIPHbIE coequHEHMS. [lepBruyHas, BTOpUYHAsA U TPETUYHAs
CTpYyKTypa OenkoB. XMMHUYECKHE CBOMCTBA OEJIKOB: 'MJIPOJIN3, ACHATYpalusi, KAYeCTBEHHbIC peakIMi Ha
Oenku.

OKCrepuMEHTAIbHBIE METOJbl U3yUEHUS BELECTB U UX MPEBPALECHUI: HAOII0IeHuEe U ONHCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: IEHATYypalusi OEIKOB MIPU HArPEBAHUH, LIBETHBIE PEaKIIUU OEJIKOB.

BbicokoMoIeKy IsIpHBIEC COCTUHEHHUS

OcCHOBHBIE TIOHATHA XWUMHUHU  BBICOKOMOJICKYJIADHBIX COCIMHEHUI: MOHOMEp, IOJIIMED,
CTPYKTYpHOE 3BEHO, CTEIEHb IIOJUMEPHU3ALMM, CPEIHSAA MOJIEKYIspHas Macca. OCHOBHBIE METOZBI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN — OJMMEPU3aLMsl U TOJIMKOHACHC AL

DKcrepuMeHTaIbHbIE METO/IbI M3YUEHHS BEIECTB U MX MPEBPALLCHHUNA: 03HAKOMIJIEHUE ¢ 00pa3aMu
IIPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAY9yKOB.

Mesicnpeomemnvie ces3u.



Peanuzanuss MeXNpeAMETHBIX CBA3€H INpu M3ydeHUMM opraHudeckod xumuu B 10 Kiacce
OCYILECTBIISICTCS Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK U TOHSITHH,
SBJISIFOIIMXCSI CHCTEMHBIMHU JJIS1 OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAyYHOTO [IUKIIA.

OOure ecTecTBEHHO-HAyYHbIE IOHATHUS: SIBIEHUE, HAy4HbIM (hakT, TUIoTre3a, 3aKOH, TEopus,
aHanu3, CHHTE3, KiacCUpUKAIMs, TMEPUOJAUYHOCTb, HAOIIOAEHUE, HW3MEPEHHE, OSKCIIEPUMEHT,
MO/JICIIUPOBAHUE.

Qusuxa: MaTepusi, SHEpPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, SHEPreTUYEeCKUH YpOBEHb,
BEILIECTBO, TeNO, O0BbEM, arperaTHoe COCTOSIHME BELIECTBA, (PU3MUECKUE BEJIMYMHBI M €AMHUIBI HX
U3MEpEHUsl.

buonocus: xnerka, opraHuzM, Ouochepa, OOMEH BeEIIeCTB B OpraHusme, (HOTOCHUHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, )KUPHI, (DEPMEHTHI).

T'eoepaghus: MuHepaibl, TOpHbIE IOPO/bI, IOJIE3HBIE HCKOMAEMBbIE, TOIIUBO, PECYPCHI.

Texnonocusa: NMILEBbIE MPOAYKTbl, OCHOBBI pAllMOHAJIBHOIO IUTaHMSA, MOIOIIUE CPEACTBa,
JICKapCTBEHHbIE W KOCMETHYECKHE TIpernapaThl, MaTepuaibl M3 HMCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC
OBLIASA N HEOPTAHUYECKASA XUMUSA

TeopeTuvyeckue OCHOBbI XUMHMHU

XuMuyeckuil s1eMeHT. AToM. SIipo aToma, U30TOMbl. DIIEKTPOHHAs 000JI0UKa. DHEPreTH4YecKue
YPOBHH, TOAYpPOBHH. ATOMHbIE opOuTamd, S-, P-, O- smemenTbl. OCOOEHHOCTH pacIpeeIeHuUs
9JIEKTPOHOB MO OpOWUTANsIM B aTOMaX »dJEMEHTOB TEPBbIX UETHIPEX TMEPUOJIOB. IJIEKTPOHHAsS
KOH(UTypalus aToMOB.

Ilepnonnueckuii 3akoH u Ilepuoauueckas cucrema xumuudeckux snemeHToB [[. M. Menneneesa.
CBs13b nepuoanueckoro 3akoHa u Ilepuonnueckoi cucteMbl xuMudeckux 3neMeHToB . 1. MenneneeBa
C COBPEMEHHOW TeOopHuel CTPOCHHUs] aTOMOB. 3aKOHOMEPHOCTH WM3MEHEHUSI CBOWCTB XUMHUYECKHUX
9JIEMEHTOB M 00pa3yeMbIX MMM TMPOCTBIX M CJOKHBIX BEIIECTB IO TPYINaM W TNEpHoJaM. 3HAauYeHUE
MEPUOANYECKOT0 3aKOHA B Pa3BUTUHU HAYKH.

CtpoeHue BemecTBa. XUMHUYECKasi CBsI3b. BBl XUMUYECKON CBSA3M (KOBAJIEHTHAS! HEMOJSPHAS U
MOJISIpHAs, HWOHHAs, MeTajuinyeckas). MexaHu3Mbl OOpa30BaHUsS KOBAJEHTHON XHUMHUYECKOW CBS3U
(oOMEeHHBIN M JOHOPHO-AKIENTOPHBIN). BomopomHas cBsi3b. BaneHTHOCTh. DJIEKTPOOTPHUIIATEIHHOCTb.
Crenenb okucneHus. MIoHbl: KAaTHOHBI M AHUOHBI.

BemiectBa MOJNEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA.
THuIBI KPUCTAIINYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THIA KPUCTAIUINYECKON PEMIETKH.

[TonsiTne o pgucnepcHblx cuctemax. VICTHHHBIE M KOJUJIOMAHBIE pPacTBOpPhHL. MaccoBas a0
BEILIECTBA B PaCTBOPE.

Knaccudukanus HeopraHMdeckux coenuHeHuil. HomeHkIaTypa HEOPraHHMYECKHUX BEIIECTB.
['eneTnueckas CBsI3b HEOPTAHMYECKUX BEIIECTB, MPUHAICKAIINX K Pa3JIMYHBIM KJIaccaM.

Xumunyeckas peakius. Kinaccuduxanus XMMHUECKUX PEaKIMil B HEOPraHUYECKOM 1 OPraHUYEeCKOM
XUMHUHU. 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHHMs W TPEBpALICHUsT SHEPrUu IpHU
XAMHYECKUX PEAKIUSX.

CkopocThb peakinu, €€ 3aBUCUMOCTb OT pa3inyHbIX (hakTopoB. OOpaTHMble peakliui. XUMHUYECKOe
paBHOBecue. DakTOphl, BAUSIONIME HA COCTOSTHUE XUMUYecKoro paBHoBecus. [Ipunnun Jle [llarenbe.

DnekTponauTrueckas aucconuanus. CuipHbIe U cnadbie 3MeKTpoauThl. Cpena BOJHBIX PaCTBOPOB
BEILIECTB: KUCJas, HEUTpAJIbHAs, IEJIOYHAS.

OKHMCIHUTETBHO-BOCCTAHOBUTENIBHBIC PEAKIIUH.

OKCHepUMEHTAIbHBIE METOAbl M3YYEHHs BELIECTB M HMX IPEBpAIICHUN: NEMOHCTpalus TaOJHIl
«llepuogmueckas cucrema xumuueckux osnemeHtoB [J[. M. Mengeneesa», u3ydyeHHE MOJEIEH



KPUCTATMYECKUX PEIIETOK, HAOMIOEHUE U OMHMCAHUE JEMOHCTPAIIMOHHBIX U JTAOOPATOPHBIX OIBITOB
(paznmokeHue TEPOKCHAA BOJOpPOAAa B MPUCYTCTBUU Karaiaw3aTopa, OMPEICIICHHUE CPEIbl PaCTBOPOB
BEIIECTB C TIOMOIIbIO YHUBEPCAJIHLHOTO WHIUKATOpPA, pEaKUWd HOHHOTO OOMeHa), NpPOBEACHUE
MPaKTHYECKON paboThl «BiusiHue pa3nuyHbx (PakTOPOB Ha CKOPOCTh XUMUYECKOU PEAKIIUI.

PacuérHnble 3anaum.

Pacuérbl 1o ypaBHEHUsAM XUMHUYECKHUX pPEaKLMi, B TOM YHCIE TEPMOXMMHYECKUE PaCUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBasi JOJIs1 BEILIECTBAY.

Heopranuveckasi xumust

Hewmeramnsl. [lonoxxenne HemeramoB B Ilepuoguueckoit cucreMe xumuueckux snemeHtoB [I. WM.
MenneneeBa U 0COOEGHHOCTH CTpOEHHUS aTOMOB. (DU3MYeCKHe CBOMCTBA HEMETAJIOB. AJUIOTPOIHUS
HEMETAJIOB (Ha mpUMepe KUCIOpoaa, cepbl, pochopa u yriiepona).

XUMHYEeCKHE CBOMCTBA BaXKHEUIINX HEMETaJIOB (TaJoreHoB, cepbl, a30Ta, Gocdopa, yriepoaa u
KPEMHUS) U UX COEAMHEHUN (OKCHUJIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJAHBIX COSTUHEHUN).

IIpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Meramnsl. [lonoxxenne MeramioB B Ilepuonnueckoi cucrteme Xumudeckux anemeHtos JI. M.
MengeneeBa. OcoOEHHOCTH CTPOCHHSI ANIEKTPOHHBIX 000JI0UeK aToMOB MeTaysioB. OOmue Qundeckue
cBoMcTBa MeTa/uioB. CrulaBbl METAJJIOB. DNEKTPOXUMUUYECKUH psAJl HAIPSHKEHUH METaJIOB.

XUMHYECKUE CBOMCTBA BAaXXHEHIIMX METAJUIOB (HATPUM, KA, KaJIbLMM, MarHUW, aJIOMUHUH,
IIUHK, XPOM, KEJI€30, MEJIb) U UX COCTUHCHUHN.

O6mue criocoOb! moay4yeHus: MeTauioB. [IpuMeHeHrne MeTamioB B ObITY U TEXHHKE.

OKCIIEpUMEHTAIbHbIE METOAbl M3YYEHUs BELIECTB M MUX IPEBpPALICHUN: H3YYEHHUE KOJUICKIIMHU
«MeTaibl M CIUIaBbI», 00pa3IOB HEMETAIJIOB, PEIICHHE KCICPUMEHTAIBHBIX 3ajad, HaOJOJICHUE U
OTMHMCaHUEe JEMOHCTPAIIMOHHBIX W JIA0OPATOPHBIX OMBITOB (B3aMMOECHCTBHE THAPOKCUA ATIOMHHHS C
pacTBOpaMH KUCIOT U LIEI0Yel, KaYeCTBEHHBIE PeaKIIMK Ha KaTHOHBI METAJLIOB).

Pacuérnbie 3anaumn.

Pacuérer Macchl BemiecTBa WM 00bEMa Ta30B 1O M3BECTHOMY KOJUYECTBY BEIECTBA, MAacce WIIU
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacy€Thl Macchl (00bEMa, KOJTMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKLIMH, €CJIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMHuS U )KU3Hb

Ponp xuMum B 0OECHEYEHHHM SKOJOTUYECKOM, HSHEPreTHUYEeCKOM U MHUIEeBOM O€30MacHOCTH,
pa3BuTHUU MeIUIMHEL. [[oHATHE 0 HAYYHBIX METOAAaX MO3HAHMS BEIIECTB M XUMHUYECKUX PEAKITUH.

[IpencraBinenuss 006 OOIMMX HAYYHBIX MPHUHIMIIAX MPOMBIIUIEHHOTO TMOTYYeHHUS Ba)KHEUIINX
BEIECTB.

YemoBek B MHpPE BEHIECTB W MaTEpHANOB: BAXHEHIINE CTPOUTEIBHBIE MaTEepUaIbI,
KOHCTPYKIIMOHHBIE ~MaTepuajbl, KpacKH, CTEKJIO, KepaMuKa, MaTepuaibl JUIsl ODJIEKTPOHUKH,
HaHOMAaTepHallbl, OpPraHNYECKHE U MUHEPATIbHbIC yI0OpEHUS.

XuMHs ¥ 3J0pOBbE 4YEJIOBEKA: MpaBWiia MCIOJIb30BAHMS JIEKAPCTBEHHBIX MpEnaparoB, MpaBuia
0€301acHOTO UCIOJIH30BAHUS TTPENApaToB OBITOBOM XUMHUHU B MIOBCETHEBHON KU3HH.

Mesicnpeomemnsie cesazu.

Peanu3anus MeXnpeaAMETHBIX CBsI3€i MpU M3Y4YeHUHU 00IIel 1 Heoprannueckoi xumuu B 11 kmacce
OCYIIECTBIISIETCS. Yepe3 MCIOIB30BaHHWE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK W TMOHSATHH,
ABJISIFOLIUXCSI CACTEMHBIMU JIJIS1 OT/AEIIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO01ure ecTeCTBEHHO-HAYyYHbIE MOHITHS: HAYYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHaJIN3, CUHTES,
KIacCU(pUKaIs, TePUOAUIHOCTh, HAOTIOCHIE, SKCIIEPUMEHT, MOJISTHPOBAHIE, U3MEPEHUE, SBIICHUE.

Qu3uxa: wartepus, O3HEpPrus, wmacca, aToM, OJJIEKTPOH, NPOTOH, HEUTPOH, HOH, H3OTOI,
PaAMOaKTUBHOCTh, MOJIEKYJIa, SHEPTeTUYECKHI1 ypPOBEHb, BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSTHUE
BellecTBa, (GU3NUECKHe BETUYUHbBI U €IUHUIIBI UX U3MEPEHUSs, CKOPOCTb.

buonocus: xnerka, opraHusM, JKOcHcTeMa, Omocdepa, Makpo- W MHKPOIIEMEHThI, BUTAMUHEI,
0OMEH BElIEeCTB B OpraHU3MeE.



Feozpagbuﬂ: MHHCPAJIbl, TOPHBIC TOPOLI, ITOJIC3HBIC HCKOMTACMBIC, TOIIJIMBO, PECYPCHI.

Texnonoecusn: XuMHYECKas MNPOMBIIIJICHHOCTh, MCTAJUIYprus, HOpPOU3BOACTBO CTPOUTCIbHBIX
MaTCpHUuaJIOB, CEIIbCKOX 03I CTBEHHOE IIPOU3BOACTBO, IMHUIICBAs IIPOMBIIICHHOCTD, (bapMaHeBTI/I‘IeCKaH
IIPOMBIINIJIEHHOCTh, IIPOU3BOACTBO KOCMETHYCCKUX IIp€rapaTroB, IIPOU3BOACTBO KOHCTPYKHIHWOHHBIX
MaTCpHraJIOB, SJICKTPOHHAA MPOMBIIIJIICHHOCTD, HAHOTCXHOJIOT'H.

IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI 110 XHMMHUHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS OOYYaIOIUMUCS MPOTPaMM
cpenHero ooOmero o0pa3oBaHUA  (JMYHOCTHBIM, MeETampeIMETHbIM M mpeaMeTHsiM). Hayuwo-
METOJUYECKOW OCHOBOHM ISl pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTAaTOB OCBOCHHUS IMPOTPAMM CpPETHETo
0011ero 00pa3oBaHus SBISAETCS CUCTEMHO-EATEIbHOCTHBIN MOIXO/.

B cooTBeTcTBHM C CHCTEMHO-ACSITEILHOCTHBIM TOAX0AO0OM B CTPYKTYpE JIMYHOCTHBIX PE3YJIbTAaTOB
OCBOCHHUS TIpeaMeTa «XHUMHUs» Ha YPOBHE CpPETHEro OoO0miero oOpa3oBaHUs BBIICICHBI CIICTYIOIINC
COCTaBJISIOLIHE:

OCO3HAaHHE OOYYAIOIIUMHUCA POCCUUCKOW Tpa¥TaHCKOW HIEHTHYHOCTH — TOTOBHOCTH K
CaMOpPa3BHUTHIO, CAMOCTOSITEIIBHOCTH H CAMOOIIPEICIICHHIO;

HAJIMYUE MOTUBAIMU K 00YUCHUIO;

[[eJICHAIIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKICHUN TMYHOCTH Ha OCHOBE KIIFOUEBBIX 1IEHHOCTEH
U UCTOPUYECKUX TPAIUINi 0a30BOI HAYKU XUMUU;

TOTOBHOCTH M CITOCOOHOCTH OOYJAOIINXCS PYKOBOJICTBOBATELCS B CBOCH JESITEILHOCTH IEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMH, IPUCYIIIUMU IIEJIOCTHOW CHCTEME XUMUYECKOTO 00pa30BaHUS;

HAJIMYUE TIPABOCO3HAHUS JKOJIOTUYECKOW KYIbTYphl M CIIOCOOHOCTH CTaBUTh L€ M CTPOHTH
YKU3HEHHBIC TJIaHbIL.

JIMIHOCTHBIC pEe3yNIbTaThl OCBOCHHUS TpeaMeTa «XUMHS) JOCTHUTAITCS B CIWHCTBE y4eOHOU H
BOCTIMUTATEIILHON JICATEILHOCTH B COOTBETCTBUU ¢ TYMaHUCTHUYECKUMH, COIMOKYIBTYPHBIMHU, TYXOBHO-
HPABCTBEHHBIMU IIEHHOCTSIMH W HJ€ajJaMH POCCHUHCKOTO TpakJaHCKOTO OOIIecTBa, MPUHATHIMU B
oOmiecTBe HOpPMaMHM W TpaBWJIaMU TIOBEACHHUS, CHOCOOCTBYIOIIMMH TpOIlEcCaM CaMOTIO3HAHUSA,
CaMOpPa3BHUTHS U HPABCTBEHHOTO CTAHOBJICHUS JITIHOCTH O0yUYaAIOIIHXCSI.

JIMIHOCTHBIE Pe3yJbTaThl OCBOCHUS IMpeaMeTa «XUMUsS» OTPaKaroT CHOPMUPOBAHHOCTH OIBITA
MO3HABATENILHON M MPAKTUYECKON NEATEeTHbHOCTH O0yUYaIOUIMXCs M0 peaau3allii MPUHATHIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:xnaHcKoOro BOCIMTAHUSA:

OCO3HAHHS 00YYAOIIUMUCS CBOMX KOHCTHUTYITMOHHBIX ITPaB M 0053aHHOCTEH, YBAKEHUS K 3aKOHY H
MIPABOIIOPSIKY;

MPEJICTABICHUS O COIUATBHBIX HOPMAaX M MPaBUIaX MEKIUIHOCTHBIX OTHOIICHUH B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOM JISATSIBHOCTH IPH CO3/TaHUN YUEOHBIX MMPOCKTOB, PEIICHUN
y4eOHBIX M I03HABATEIHHBIX 33134, BRITOJIHEHUH XUMUYECKUX IKCIICPUMEHTOB;

CIIOCOOHOCTH TOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apryMEHTBl JPYTUX MpH
aHaJIM3€ Pa3TUYHBIX BUJIOB YUEOHOU IEATEIHHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS .

[IEHHOCTHOTO OTHOILLIEHUS K UCTOPHUYECKOMY U HAyYHOMY HacleNI0 OT€YECTBEHHON XUMUU;

YBaOXEGHHSI K IPOIIECCY TBOPYECTBA B OOJIACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHHS XUMUH,
OCO3HAaHUS TOTO, YTO JOCTIDKEHHS HAyKH €CTh Pe3ylbTaT IMTEIbHBIX HAOMIONEHUI, KPOMOTIUBBIX
JKCIIEPUMEHTAIBHBIX TTOMCKOB, TOCTOSTHHOTO TPY/a YYE€HBIX U MIPAKTHKOB;

MHTEpeca U MO3HaBaTeNIbHBIX MOTHBOB B MOJYYEHHH M IOCIEIYIOIIEM aHaiu3e MHGOpMaluu o
MEPEIOBBIX TOCTIKEHUSX COBPEMEHHON OT€YECTBEHHON XUMUU;



3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OLIEHUBATh CUTYyallUM, CBSI3aHHBIE C XHWMHUYECKUMU SIBICHUSMU, U MPUHUMATH
OCO3HAHHbBIE PEUICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TFOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE U NOCTYIKU CBOMX TOBAPUIIEH C MO3UIMI HPABCTBEHHbIX
Y IIPaBOBBIX HOPM M OCO3HAHUE MOCIEICTBUM 3THUX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbA:

NOHMMAHUA IEHHOCTEH 3740poBOro M  0Oe3omacHOro oOpasa KU3HH, HEOOXOAUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUSI K COOCTBEHHOMY (DPM3MUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

COOITIO/IEHHSI TIPaBHJI OE30MaCHOTO OOpAIIEeHUs! C BELIECTBAMHU B OBITY, MIOBCEIHEBHOW XKHU3HH U B
TPYAOBOM JAEATEIBHOCTH;

MOHUMAHUS I[EHHOCTH MPaBWJ WHAMBHUIYAIbHOTO U KOJIJIEKTUBHOTO OE€30MAacHOrO MOBEJICHUS B
CUTYyalUX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS MOCJIEJICTBUI U HENPUSATHUS BPEIHBIX IPUBBIYEK (YIIOTPEOICHUS aJIKOT0JIsl, HAPKOTUKOB,
KYpEHUs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTU B y4€OHO-UCCIIENOBATENBCKON JESATEIBHOCTH, OOIIECTBEHHO
MI0JIE3HOM, TBOPUECKOM U IPYIHX BUJAX JESTEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Y4YacTHE B PEUICHUM MPAKTUYECKUX 3a7ay COLMAIBLHOM HANpaBIEHHOCTH
(B paMKax CBOETO KJiacca, IIKOJbI);

MHTEpeca K MPaKTHUYECKOMY HM3yYEHUIO Mpodeccuil pa3lIuyHOro pojia, B TOM 4YHCIE Ha OCHOBE
IPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUU;

YBa)XEHUs K TPYY, JTIOASIM TpyJla U pe3yibTaTaM TPYAOBOH A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYalIbHOH TpaeKTOpuu oOpa3oBaHusi, Oymyuien
npodeccun M peanu3ali COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBA;

6) 3K010rNYecKOro BOCNIMTAHUSA:

HKOJIOTHYECKHU 1€JIeCO00pPa3HOr0 OTHOIIEHUS K MPHUPOJE, KaK MCTOYHUKY CYLIECTBOBAHMS JKU3HU
Ha 3eMiie;

NOHMMAaHUS TJI00aJbHOIO XapakTepa JKOJIOTMYECKUX MpOoOJIeM, BIHSHUS HKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHON U COLIMATBHOM CPEIBI;

OCO3HaHMsI HEOOXOAMMOCTH HCHOJb30BAHUS JOCTHXKEHHMM XUMHMM [UIS pElIeHHs BOIPOCOB
paloOHaIbHOIO IPUPOIOIOIB30BaHUS;

AKTHUBHOTO HENPHUATHS JNEHUCTBUW, NMPHUHOCAIINX BpPEI OKpPYXKAroLEeHd NPUPOJHOW Cpele, YMEHHS
MPOrHO3UPOBATh HEOJArONpPUSITHBIE HKOJIOTMYECKUE IMOCIEACTBUS MPEANPUHUMACMBIX ACUCTBUM U
IIpeoTBpallaTh UX;

HaJIM4YUsS Pa3BUTOTO HKOJIOTMUYECKOTO MBIIUIEHHS, SKOJIOTMYECKON KYJIbTYpPBI, OIBITA JESATEIBHOCTH
9KOJIOTMYECKOM  HAaNpaBJIECHHOCTH, YMEHHUS  PYKOBOJCTBOBAaTbCS HMMH B  IO3HaBaTENbHOM,
KOMMYHHUKaTUBHOW U COLIMAJIBHOM TpaKTUKE, CIHOCOOHOCTH U YMEHHS AaKTUBHO IPOTUBOCTOSTH
ueosoruu xemohoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMA:

c(hOpMHUPOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 0OIIIECTBEHHON MTPAKTUKH;

NOHMMaHMA CeUU(UKA XUMHUH KaK HayKd, OCO3HAaHUS €€ poi B ()OPMUPOBAHUM PALIMOHAIBHOTO
HAYYHOTO MBIIUICHUS, CO3AaHUU LIEJIOCTHOTO IMPEICTaBICHUS 00 OKpYKalolleM MHUpPE KaK O €IWHCTBE
IPUPOJBI U YEJIOBEKa, B MO3HAHUM MPUPOTHBIX 3aKOHOMEPHOCTEH M pelIeHUuU MPOoOJIeM COXpaHEHUs
MPUPOJHOTO PABHOBECHS;

yOeXAEHHOCTH B 0CO0OW 3HAYMMOCTH XHMHU JJIi COBPEMEHHOW IMBWIM3AIMH: B €€
I'YMaHHCTUYECKOH HAaNpaBJICHHOCTH M BaYKHOW POJM B CO3/IaHMM HOBOW 0a3bl MaTepHabHOU KYJIbTYPHI,



pElIeHUH TI00ATBHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHS YEIOBEYECTBA — CHIPHEBOM, YHEPreTUUECKOH,
MUIIEBONA U 3KOJOTHYECKOW 0€30MacHOCTH, B Pa3BUTHHM MEIUIMHBI, 00SCIICYCHUH YCIOBHH YCIEITHOTO
TpyJa M SKOJOTHYECKH KOM(OPTHOM JKHU3HH KaXKJI0T0 WieHa 00IIeCcTBa;

€CTECTBCHHO-HAYYHOW I'PaMOTHOCTH: MMOHMMAHHS CYITHOCTH METOOB IMO3HAHMS, UCIIOJIb3YEMBIX B
€CTECTBCHHBIX HAayKax, CIIOCOOHOCTH HCIOJh30BaTh MOJydyaeMbIe 3HAHUS JUIS aHAU3a U OOBSICHCHHS
SIBJICHUW OKPY)KAIOIIET0 MHUpa U MPOUCXOIAINMX B HEM HM3MEHCHHI, YMEHUS JellaTh O00OCHOBAaHHBIC
3aKJIFOUYCHHUSI HAa OCHOBE HAy4YHBIX (DAaKTOB M HMMEIONIUXCS JIAHHBIX C IEIBI0 TMOJYYCHHUS JOCTOBEPHBIX
BBIBO/JIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIIOJIB30BaTh XUMHUYECKUE 3HAHUS JUIA PEIICHUs MpoOJieM B
pEATBbHBIX KU3HEHHBIX CUTYAIUsX;

WHTEpeca K MO3HAHUIO M UCCIIeI0OBATEIILCKON JACSITEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEIPEPHIBHOMY OOpa30oBaHHIO M CaMOOOpa30BaHUIO, K aKTUBHOMY
MIOJTYYCHHUIO HOBBIX 3HAHHH 10 XMMHUHU B COOTBETCTBHH C )KU3HEHHBIMHU MOTPEOHOCTSIMH;

WHTEpeca K 0COOCHHOCTSM TPy/ia B PA3IMUHBIX cepax MpoPecCHOHATHHON JIeITeILHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbie pe3yJbTaThl OCBOCHHS YYEOHOro mpeamera «XHMHUsS» HAa YPOBHE CPEIHErO
o01mero oOpa3oBaHuUs BKIFOYAKOT:

3HaUMMBbIC I (OPMUPOBAHHMS ~ MHPOBO33PCHHSI  OOYYAIONIMXCS  MEXIAWCIMILTUHAPHEIC
(MeXnpeIMeTHbIC) OOIICHAYYHBIC IOHSATHS, OTPaXKAIOIIME IEJIOCTHOCTh HAyYHOW KapTHHBI MHpa U
cnenu(UKy METOJIOB MMO3HAHMUS, HCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPTHS,
SIBJICHHE, TPOIIECC, CUCTEMa, HAYYHBIH (aKT, MPHUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCCJICIOBaHKE, HAOIIOICHUE, U3MEPEHUE, SKCIICPUMEHT U JPYTHC);

VHHUBEpCaJIbHBIC YYEeOHBIC JEHCTBUS (TIO3HABATENbHBIC, KOMMYHUKATHUBHBIC, PETYJISTHBHBIC),
obecneunBaromue ¢GopMupoBaHue (YHKIIMOHATBHOM TPaMOTHOCTH M COIMAIBHOM KOMIIETEHIHH

o0yJaromuxcs;

CIIOCOOHOCTH 00yJaronmxcst HCIIOJIHL30BaTh OCBOEHHBIE MEXIUCIUTIITHHAPHBIE,
MHUPOBO33pEHUYECKUE 3HAHUS U YHUBEpCaJbHbIE y4eOHbIE NIEHCTBUS B MO3HABATEIbHOM M COLMATbHOM
MPAKTHKE.

MetanpeaMeTHble  pe3yabTaThl  OTPa)XalOT  OBJIAJEHUE  yYHHUBEPCAJbHBIMU  Y4EOHBIMH
MMO3HaBaTCJIbHBIMH, KOMMYHUKATUBHBIMU U PCTYIATUBHBIMHA I[GI\/JICTBI/HIMI/I.

OBiaieHUe YHHBEPCAJbLHBIMH Y4eOHBIMU MO3HABATEJIbHBIMY /IE/iCTBUSIMH:

1) 6a3oBble JIOrHYecKHe AeiCTBUS:

CaMOCTOSITENILHO (POPMYITUPOBATH U AKTyaIHU3UPOBATh MIPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeNeNsATh LENN NEATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX JTOCTHXKEHHS, COOTHOCHUTD
PE3YIBTATEI ACATCIBHOCTH C MTOCTABJIICHHBIMHA LCIISAMHU,

HCII0JIB30BAaTh IIPU OCBOCHHUU 3HAaHUN HpI/IéMLI JIOTUYCCKOI'0 MBIIMUJICHUA — BBIACIATE XapaKTCPHBIC
MPU3HAKU MOHATUM M yCTAHABIMBATh MX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOUIUE MOHSTHS IS
00BsICHEHUS OTJENBHBIX (DaKTOB U SIBJICHHIA,

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH IJIA Knaccn(bm(aunn BCIIIECTB U XUMHNYCCKHUX peaxum‘fl;

YCTaHABJIMBATh MPHUYNHHO-CJICACTBCHHBIC CBA3U MECKAY N3YUACMBIMU SABJICHUSAMU,

CTPOUTH JIOTMUECKHE PACCYXACHUS (MHAYKTUBHBIC, IEAyKTUBHBIC, 1O AHAJIOTHH), BBISBIATH
3aKOHOMEPHOCTH W TPOTUBOPEYHMS B pACCMaTPUBAEMBIX SBJICHUSAX, (OPMYIMPOBATH BBHIBOABI U
3aKIJIIOUEHUS;

MPUMEHSTh B MpoOIlecce MO3HaHUs, UCIOIb3yeMble B XUMUU CUMBOJIMYECKHE (3HAKOBBIC) MOJEIH,
peoOpa3oBEIBATh MOJAEIBHBIC MPEICTABICHUS — XUMHUYECKHH 3HAK (CHMBOJ) JJIEMEHTA, XHMMHYECKas
dopmyna, ypaBHEHHE XUMUYECKON PEAKLIUU — IPU PELICHUH y4eOHBIX TTO3HABATENIBHBIX M MPAKTHYECKUX
3aja4, MPUMEHSTHh HA3BaHHbBIC MOJENIbHbIC TNPEACTABICHUS JIsl BBIABICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEUIECTB U XUMUUECKHUX PEAKIIHH.

2) 0a30BbIe HcCIeI0BaTEIbCKHE TeCTBHS:



BJIaJICTh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BELIECTB U XUMUUECKUX PEAKIINI;

dbopMynMpOBaTH LENU U 3a]a4d HUCCIICAOBAHUS, HCIIOJIB30BaTh MOCTABICHHBIC U CAMOCTOSTEIHHO
copMyIHpOBaHHBIE BOMPOCHl B KAa4eCTBE WHCTPYMEHTA MO3HAHHS W OCHOBBI Uil (OPMUPOBAHHUS
THITOTE3bI 110 POBEPKE NPABHILHOCTH BBICKA3bIBAEMbIX CY)KICHUI;

BJIAJCTh HABBIKAMHU  CAMOCTOSITEJIbHOTO  IUIAHMPOBAHUS WM HPOBEACHUS  YUCHHYECKUX
OKCIIEPUMEHTOB, COBEPIIECHCTBOBAaTh YMEHHUS HaONIOJaTh 3a XOJOM IHIPOIecca, CaMOCTOATEIBHO
IPOTHO3UPOBATH €TO PE3yIbTaT, HOPMYINPOBaTH OOOOIICHNS M BBIBOABI OTHOCHUTEIBHO JOCTOBEPHOCTH
PE3YJIbTaTOB UCCIIEIOBAHUS, COCTABIISTH OOOCHOBAHHBINM OTYET O MPOJeTaHHON padoTe;

NpUOOpETaTh ONBIT YYCHHYECKOH HCCIIEeIOBATENBCKOH M MPOEKTHOW JAEATEIbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIbHOMY ITOMCKY METOJIOB PEIIEHHUS NMPAaKTUYECKUX 3a7ad,
NPUMEHEHHIO PA3JIMYHBIX METO/I0B MIO3HAHMS.

3) pabora ¢ undgopmanmeii:

OPHEHTHPOBATbCS B PA3NIMYHBIX HCTOYHHMKAX HH(opManuy (HaydHO-TIOMYJSIpHAs JUTeparypa
XUMHYECKOTO COJIepKAaHMUs, CIIPAaBOYHBIE TIOCOOUS, pecypchl MHTepHeTa), aHaTM3upOBaTh HH()OPMAIIHIO
pa3MyHBIX BUAOB W (OpPM TPEACTABICHUSA, KPUTHYECKH OLEHUBATh €€ OCTOBEPHOCTh U
HETIPOTHBOPEYHUBOCTH;

(GOpMyIHpPOBATH 3aIPOCH U MPUMEHATH Pa3IMYHbIE METOABI IIPH MOUCKE U 0TOOpe MH(OPMALIUH,
HEOOXOIMMOM ISl BBIIOJTHEHUS y4eOHBIX 3a/1a4 ONPEICIEHHOTO TUIIA;

npuoOpeTaTh OMBIT  HCIOJB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX ~ TEXHOJOTHHA |
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSTENIFHO BBIOMPATh ONTHMAIbHYIO (JOpMY IpeicTaBIeHUs HHpopManuu (cXeMbl, rpaduKy,
JarpaMMBbl, TAOJIUIBI, PUCYHKH U IPYTHE);

UCTIOJIB30BaTh HAYYHBIA SI3bIK B Ka4eCTBE CPEICTBA NMPH pabOTe C XUMHUYECKOW HH(OpMAaImei:
OPUMEHATh MEXIpeaMeTHble ((pu3nueckue U MaTeMaTH4ecKue) 3HAaKM M CUMBOJBI, (HOpMYIIH,
ab0peBUaTypbl, HOMEHKIIATYPY;

UCTIOJIB30BaTh M MPE0OPa30BHIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIISTHOCTH.

OsJiaieHne YHUBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3aJaBaTh BONPOCHI IO CYIIECTBY OOCY)XJaeMOH TeMbl B XOJ€ Juanora W/WIU JTUCKYCCHUH,
BBICKa3bIBaTh HJ€U, (HOPMYIHPOBATH CBOM MPEJIOKEHUS OTHOCHUTENIBHO BBIOJHEHUS MPENI0KEHHOM
3a/a49u;

BBICTYIIaTh C TIPE3CHTAIMEel Ppe3yJbTaTOB TI03HABATENILHOW JIEATENIbHOCTH, IOJy4eHHBIX
CaMOCTOSITENIbHO MJIM COBMECTHO CO CBEPCTHUKAMHU IPU BBHIMOJIHEHUH XHMHYECKOTO SKCIIEPUMEHTa,
NPaKTUYECKON pabOThI MO UCCIIEAOBAHUIO CBOMCTB M3Y4aeMbIX BEIIECTB, pealn3alui yueOHOTO MpoeKTa
1 (GOPMYITHPOBATH BHIBOJBI IO PE3yIbTaTaM MPOBENEHHBIX HCCIICOBAHUI MTYTEM COTIACOBAHMS TTO3UITHIA
B X0J1¢ 00CYXIeHUSI 1 0OMEHAa MHCHUSIMHU.

OBJaieHNe YHUBEPCAJIbHBIMM PeryissTHBHbBIMH el CTBUAMU:

CaMOCTOSITENIbHO TJIAHUPOBATh M OCYLIECTBIISATh CBOIO MTO3HABATEIbHYIO JESTEILHOCTD, OMpEaeIsis
e€ menm W 3amadd, KOHTPOJIUPOBATh W MO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATh IpeIaracMbIi
QITOPUTM JEHCTBUN TP BBITIOJHEHUH YYeOHBIX M HCCIECIOBATENbCKUX 3a/iady, BBIOMpATh HambOoee
3¢ GeKTUBHBIN €croco0 MX peleHHst ¢ y4ETOM MOJyYeHHs] HOBBIX 3HAHHWM O BEIIECTBAX M XMMHUYECKHUX
peaKIuX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JAEATEILHOCTH Ha OCHOBE CAaMOAHAIM3a U CAaMOOLICHKH.



INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpeameTHBIC pe3ynbTaThl OCBOCHUS Kypca «OpraHudeckas XUMHUs OTPAXKaIOT:

c(hOpMUPOBAHHOCTh TMPEACTABICHUH O XUMHUYECKOHW COCTABIIIONIEH E€CTECTBEHHO-HAYy4YHON
KapTUHBI MUPA, POJIM XUMHUHU B MMO3HAHUU SIBJICHUN TPUPOJIBI, B OPMUPOBAHUU MBIIILICHUS H KYJIBTYpPbI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW T'PaMOTHOCTH, HEOOXOAMMOW JUISl pPElICHHs] MPAKTHUECKUX 3a7ad U
9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO M TIPUPOJHOMN CPEJIC;

BJIQJICHUE CHUCTEMON XUMHUYECKMX 3HAHUH, KOTOpas BKIIOYACT: OCHOBOIIOJIATAIOIINE TOHSTHS
(XMMUYECKUI ~ DJIEMEHT, aroM, OJEKTpOHHAas  000J0YKa aToMa, MOJIEKYJla, BaJIEHTHOCTb,
AJIEKTPOOTPHUIIATEIILHOCTh, XUMHUYECKAst CBsI3b, CTPYKTypHas (Gopmyna (pa3BEpHyTas M COKpamiéHHas),
MOJIb, MOJIIpHAs Macca, MOJISIPHBIA O0BEM, YIIepOIHBIN CKeleT, (GyHKIMOHAIbHAS TPYIa, paguKall,
U30MEpPHUsI, U30MEPbl, TOMOJIIOTUYECKUIN Psil, TOMOJIOTH, YIJIE€BOJOPOABI, KUCIOPOI U a30TCOJEpKaIlHe
COCIMHEHUS, MOHOMEP, TOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJICKYJISIPHBIC COSAMHCHHUS); TCOPHH U
3aKOHBI (TCOpPHS CTPOCHHS OpraHWYecKWX BemiecTB A. M. ByriepoBa, 3aKOH COXpaHEHUS MAacChl
BEIIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHH SI3bIK XMMHH; MHPOBO33PCHUYECCKHE 3HAHHWS, JICKAIIUC B
OCHOBE IMOHUMAHHS MPUYUHHOCTH U CUCTEMHOCTH XMUMHUYECKHUX SBJIICHUN, (PaKTOJOTUYECKUE CBEIICHUS O
CBOMCTBAxX, COCTaBe, MOJYYCHHH W OE30MaCHOM HCIIOJIh30BAHUU BAXKHEHIINX OPTaHWMYECKUX BEIIECTB B
OBITY M IPAKTUYECKON JACITEITLHOCTH YCIIOBEKA;

c(OpMUPOBAHHOCTh yYMEHHH BBIABIATH XapaKTepHbIE MPU3HAKH TMOHATUH, yCTAaHABIMBATh HX
B3aMMOCBSI3b, HCIIOJIb30BAaTh COOTBETCTBYIOLIUE TMIOHSATHS TPU ONUCAHUHM COCTaBa, CTPOCHHS U
MIPEBPAIICHU OPTraHMYECKUX COSTUHCHU;

c()OPMHUPOBAHHOCTh YMEHUW HCIOJB30BaTh XHUMHUYECKYI0 CHMBOJIMKY JUIS COCTABJICHUS
MOJICKYJISIPHBIX H CTPYKTYPHBIX (pa3BEPHYTOH, COKpamEéHHOW) (GOpMya OpraHMYECKHX BEIIECTB M
YpaBHEHUU XHMHUYECKHUX pEaKIMii, W3rOTaBIUBAaTh MOJIEIM MOJIEKYJT OPraHUYECKUX BEIIEeCTB IJIf
WLTIOCTPAIMH UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHHS,

c(hOpPMHUPOBAHHOCTh YMEHU YCTAHABIUBATH TPHHA ICKHOCTh H3yYCHHBIX OPTAaHHYECKUX BEIICCTB
0 UX COCTaBY U CTPOCHUIO K OMPEIEIEHHOMY KJIacCy/TPyIIe COeTUHEHUH (YTIIeBOAOPOIbI, KUCIOPO U
a30TCOJEpIKAIINE COEIUHEHUS, BBICOKOMOJEKYISPHBIE COCAUHEHMsI), JaBaTb UM Ha3BaHUA TIO
cuctemaruueckoir Homenkiarype (IUPAC), a Takke NpUBOAWUTH TPUBUATIBHBIE HAa3BaHUS OTIENbHBIX
OPTaHWYECKUX BEMICCTB (ITWJICH, TMPONMWJICH, aleTUJCH, JSTUJICHIJIMKONb, TJIMIEpPHH, (eHo,
dbopManpaerua, aneTalbJIeTHl, MypaBbHHAs KHCIOTa, YKCYCHas KHCIOTa, OJICMHOBAs KHCIIOTA,
CTeapuHOBAs KUCIIOTA, TITF0K03a, GPYKTO3a, KpaxMall, IEJUTI0I03a, TIHUIIKH);

c(OpPMUPOBAHHOCTh YMEHUS OMPEAEISATh BUABl XUMUYECKOW CBSI3U B OPTaHUYECKUX COEIUHEHUSX
(oguHapHBIE U KpaTHbBIE);

c(OPMHUPOBAHHOCTh YMECHHS NMMPUMEHSTH TTOJIOKEHUS TCOPHH CTPOCHHS OPTaHMYECKUX BEIIeCTB A.
M. BbytnepoBa ans oOBSCHEHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT HUX COCTaBa M CTPOCHUS, 3aKOH
COXPaHEHHS MACChI BEIIECTB;

c(OpPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTpOCHHUE, (M3MUECKHEe M XUMHYCCKHE
CBOMCTBA TUITMYHBIX TPEJCTABUTEIICH Pa3IMIHBIX KIIACCOB OPTAHWYECKUX BEIIECTB (METaH, dTaH, dTUJICH,
NPOMWICH, areTuiieH, OyraaueH-1,3, metunOyraauen-1,3, OeH30/1, METaHOM, JTaHOJ, JTHJICHTIIUKOIb,
IIALEepUH, (EeHOoN, aleTalbIeru, MypaBbuHAas W YKCyCHas KHCIOTBI, TJIOKO3a, Kpaxmal, IeJII0I03a,
aMUHOYKCYCHasi KHCJIOTa), HWJUIFOCTPUPOBATh TEHETUUYECKYI0 CBS3b MEXKIY HHUMU YPaBHCHHSIMHU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUN C UCIIOIB30BAaHUEM CTPYKTYPHBIX (popMyir;

c()OPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BATh HCTOYHUKH YTIIEBOJAOPOTHOTO CHIPhS (HEPTH,
OPUPOJIHBIA Ta3, Yroib), CIOCOOBI HMX MEpPepadOTKH H TPAKTUYECKOE TMPUMEHEHUE MPOAYKTOB
nepepadoTKy;



c(OPMHPOBAHHOCTh YMEHHUH MPOBOAUTH BBIUUCICHHUS IO XUMHYECKHM YpaBHEHUSM (Macchl,
00bEMa, KOJIMYECTBAa HMCXOIHOTO BEIIECTBA WJIM MPOAYKTa pPEAaKUUU IO H3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJITHOT'O U3 MCXO/HBIX BEILECTB WM IIPOAYKTOB PEAKIIUN);

c(OPMHUPOBAHHOCTh YMEHUH BIaJeTh CHCTEMOW 3HAHUH 00 OCHOBHBIX METOJIaX HAyYHOIO
MO3HAHUS, UCIOJB3yEeMBIX B XMMHUHU IPH W3YYEHHH BEIIECTB M XUMHUYECKUX SIBJICHUH (HabmroneHue,
U3MEpPEHHUE, HKCIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE XMMHUUYECKUE 3HAHUS Ui
IPUHATHA PELICHHH B KOHKPETHBIX JKM3HEHHBIX CHUTyalUsX, CBS3aHHBIX C BEIIECTBAMH M HX
IIPUMEHEHUEM;

c(OPMHPOBAHHOCTh yMEHHUI cOOJIOfaTh MpaBWia IOJb30BAHUS XHUMHUYECKOW MOCylod u
7a00paTOpHBIM 000OpYIOBaHMEM, a TaKXKe IpaBWia OOpAlICHHS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKILHUSMHU 110 BBIITOJTHEHUIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

COPMHPOBAHHOCTh ~ YMEHUH  IUIAHUPOBaTb U BBIIOJHATE XMMUYECKMH  SKCIEPUMEHT
(mpeBpallleHus] OpraHMYECKUX BEIECTB NPH HAarpeBaHWUM, MOTY4YEHUE STHIIEHA U U3yYEHHE €ro CBOICTB,
KAUECTBEHHbIE PEAKIUU OPraHUYECKUX BEIIECTB, JeHATypalus OEIKOB IpU HarpeBaHUM, LBETHbHIE
peakiyu OeTKOB) B COOTBETCTBUH C IPABUIIAMU TEXHUKHU 0€301TaCHOCTH MPHU OOpAIEHUH C BEIIECTBAMH U
71a00paTOpHBIM 00OPYAOBAaHMEM, MNPEJCTABIATh PE3yJIbTaTbl XMMHYECKOTO 3KclepuMeHTa B (opme
3allUCU  YpPaBHEHMH COOTBETCTBYIOIIMX peakuMid u (OpMYIMPOBATH BBIBOJBI Ha OCHOBE 3THUX
pe3ybTaTOB;

c(OpPMUPOBAHHOCTh ~ YMEHMM  KPUTHYECKM  aHAIU3UPOBAThb XHMHUYECKYI0  HH(OpMALHIO,
HOJIy4aeMYI0 U3 pa3HbIX HCTOYHHMKOB (CpecTBa MaccoBoi MH(opMaruu, IHTepHeT u 1pyrux);

c(OpPMHPOBAHHOCTh YMEHHH COOIIOaTh MPaBUiIa HKOJOTHUECKHU 11E€JIeCO00pa3HOro MOBEICHHS B
OBITY U TPYIOBOM NEATEIHLHOCTH B IIEJIAX COXPAHEHMsI CBOETO 3J0POBbS M OKPYXAIOUIEH MPUPOIHON
Cpenbl, OCO3HAaBAaTh ONACHOCTh BO3JECHCTBHS HA JKMBBIE OpPraHU3MBI OIPEACIIEHHBIX OPraHUYECKHX
BEIECTB, MOHMMas cMmbicy nokaszarens [IJIK, moscHATh Ha mnpumepax CHOCOObl YMEHBIIEHUS H
IPEIOTBPALCHNS UX BPEIHOTO BO3/IECHCTBUS HA OPTaHNU3M UYEJIOBEKA;

JUIsL 00YYarOIIMUXCSl C OTPaHUYEHHBIMU BO3MOKHOCTSMHU 3/I0pPOBbsl: YMEHHE NMPUMEHSTH 3HAHUS 00
OCHOBHBIX JIOCTYIHBIX METOJIaX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHUI;

JUIs CcenbIX M cHaboBHIAMIMX OOy4arolMXCs: YMEHHME MHCIOJb30BaTh pesibe(hHO-TOUCUHYIO
cucremy o0o3HaueHuit JI. bpaiins 1u1st 3anucu XumMuueckux Gopmyt.

11 KJJACC

[TpenmMeTHBIC pe3yabTaThl OCBOEHUS Kypca «O0IIas u HeopraHU4ecKast XUMUS» OTPaXKaroT:

c(OPMUPOBAHHOCTh TPEJCTABICHUN: O XHUMHUYECKOW COCTABISIONICH €CTECTBEHHO-HAY4YHOM
KapTHUHBI MUPA, POJIM XUMUU B NO3HAHUU SIBICHUN MPUPOJIBI, B (POPMUPOBAHUU MBIIUIEHUS U KYJIbTYPbI
JUYHOCTH, €€ (PYHKIMOHAJIbHON TI'PaMOTHOCTH, HEOOXOAMMOH i pelleHHs MPaKTUYECKUX 3ajad U
9KOJIOTUYECKH 00OCHOBAHHOTO OTHOIIICHHS K CBOEMY 3JI0POBBIO M TIPUPOJHOMN CPEJIE;

BIIQJICHUE CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE TMOHSTHS
(XMMHUECKHUI AJIEMEHT, aTOM, U30TOM, S-, P-, - 3JCKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJ'I?IpHBIfI O6’LéM, BAJICHTHOCTD, 3J'IeKTp00TpI/II_[aTeJ'IBHOCTB, CTCIICHb OKMUCIICHUsI, XHUMHUYECCKas1 CBiI3b
(koBasieHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS), KPUCTAITMNYECKAsT PEIIETKA, THUIIBI XHMHUYECKUX
peakiuii, pacTBOp, DJIEKTPOIUTHI, HEIIEKTPOIMUTHI, SJIEKTPOJIMTHUECKAs JUCCOLMUALUS, OKUCIUTENb,
BOCCTAHOBUTEJb, CKOPOCTh XUMHUECKOM peaklui, XMMUYECKOE PAaBHOBECHE); TEOPUH U 3aKOHBI (TEOPHS
ANIEKTPOJIUTUYECKON Jucconnaluu, nepuoanueckuit 3akon Jl. 1. MenneneeBa, 3aK0OH COXpaHEHHS] MacChl
BEIIIECTB, 3aKOH COXPAHCHUsI U MPEBPAIICHUS SHEPTHH MPH XUMHUYECKUX PEAKIIHIX), 3aKOHOMEPHOCTH,
CI/IMBO.HI/I‘-IGCKI/Iﬁ A3BIK  XHWMMHU, MI/IpOB033peH‘-ICCKI/IC 3HaHHudA, JICKAIIUMEC B OCHOBC IIOHUMMAaHUA
HpI/I‘-II/IHHOCTI/I N CUCTCMHOCTU XUMHUUYCCKUX HBHGHHP'I, (baKTOJIOFI/I‘IeCKI/Ie CBCIACHUS O CBOﬁCTBaX, COCTaBc,
MOJIYYCHUHM ¥ O€30MaCHOM UCIIOJIb30BAaHWM BAXXHEHIITMX HEOPTaHMYECKUX BEIIECTB B OBITY U
MIPaKTUYECKON JeATETLHOCTH YEJIOBEKA;



c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpPHbIC NPU3HAKK TOHATHH, yCTaHABIMBaTh HX
B3aMMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOLIUE MTOHATHS NIPH ONMMCAHUHM HEOPTaHUYECKUX BELIECTB U MX
MIPEBPAILICHUH;

c(OPMHUPOBAHHOCTh YMEHUIN HCIOJIb30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJIsl COCTaBJICHHUS (OpMyIl
BEIIECTB W YypaBHEHMH XUMHUYECKHX peakiuid, cucrematnueckyro HomeHkinarypy (IUPAC) wu
TPUBUAJIbHBIE HAa3BaHUS OT/EIbHBIX HEOPraHMUECKHUX BEIIECTB (YrapHbIM ras, yrieKuciblii ra3, aMMuUak,
raméHas U3BeCTh, HerauéHas U3BeCTb, IUThEBAs COJA, TUPUT U JPYTHE);

Cc(OPMHUPOBAHHOCTE YMEHMH ONpPENENsATh BaJICHTHOCTh U CTENEHb OKHUCJICHUS XUMHUYECKUX
JJIEMEHTOB B COCIMHEHMSIX PA3JIMYHOTO COCTaBa, BMJ XMMHUYECKOM CBSI3M (KOBAJIEHTHAs, WOHHA,
METaJIJINYECKasi, BOJOPO/IHAsI) B COEIMHEHUSAX, TUIl KPUCTAINIMYECKONW PEIIETKM KOHKPETHOTO BEIIECTBA
(aromMHasi, MOJEKyJspHas, WOHHAas, METAJUIMYECKasi), XapakTep Ccpedabl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COCAVHEHNN;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIUBATh MPUHAUIEKHOCTb HEOPraHWYECKUX BEILECTB MO HX
COCTaBy K OINpENeNEHHOMY KJacCy/Tpymie COeAMHEHHUH (IPOCThIE BEMIECTBA — METAUIBI M HEMETaJLIHI,
OKCH/IbI, OCHOBAHUSI, KUCIIOTHI, aM(OTEPHBIE TUPOKCHU/IBI, COIIH);

c(OpMHPOBAHHOCTh YMEHUI pacKkpbIBaTh CMbICH Nepuoaudeckoro 3akona [I. Y. MenzaeneeBa u
JIEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOILYIO, OObSICHUTENIBHYIO U IIPOTHOCTHUYECKYIO (DYHKINH;

c(OpMUPOBAHHOCTh YMEHMM XapaKTepu30BaTh 3JIEKTPOHHOE CTPOEHUE aTOMOB XHUMHUYECKHX
anemeHToB 1-4 mepuonoB I[lepumonuueckoid cucrembl xumudeckux snemeHtoB J[. WM. Menneneesa,
UCIIOJNB3YS MOHSTUS «S-, P-, 0-3JCKTPOHHBIE OpPOUTAIM», «IHEPreTHYCCKUE YPOBHMUY», OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHMsI CBOMCTB XHMUYECKUX IJIEMEHTOB M HX COEIMHEHUH IO IEpUOAAM U
rpynmnaMm [lepuoandeckoil cucremsl XuMudeckux ieMeHToB /. 1. Menneneesa;

c(OpMUPOBAHHOCTh YMEHHH XapakTepu3oBaTh (OMUCHIBATh) OOIIME XUMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BEILECTB PA3IMUYHBIX KJIACCOB, MOATBEP)KIATh CYLIECTBOBAHME TI'€HETHUYECKOM CBS3U
MEXy HEOPraHMYECKHMMH BEIIECTBAMU C IIOMOLIBI0 YPABHEHMM COOTBETCTBYIOIIUX XUMHYECKHX
peakui;

c(OpMUPOBAHHOCTh YMEHMSI KJIACCU(PHUIIMPOBATH XUMUUECKHUE PEAKIIUU 110 PA3JIMYHBIM MPU3HAKAM
(uMcy M COCTaBy pearupyrolMx BEIIECTB, TEMIoBOMY 3(G(eKTy peaklul, HW3MEHEHHIO CTereHel
OKHCIICHHSI 3JIEMEHTOB, 00OpaTUMOCTH PEAKIINH, YUaCTHIO KaTajau3aTopa);

c(OpMHUPOBAHHOCTh YMEHMHM COCTaBJIATh YpPaBHEHUS pEaKUUi pa3iMyYHBIX THUIIOB, IOJHBIE U
COKpalIEHHbIE YpaBHEHUS PEaKIM MOHHOrO OOMEHa, YUMTbhIBAsi yCJIOBHS, NMPU KOTOPBIX 3TH peaKlUu
UAYT 10 KOHIIA;

c(OPMHPOBAHHOCTh YMEHUH TNPOBOAMTH pPEAKLMHU, IOATBEPKIAIONIME KAueCTBEHHBIM COCTaB
pPa3IMYHBIX HEOPraHMYECKHX BEIIECTB, PACIO3HABATh OMNBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIIME B
BOJ/IHBIX PacTBOpax HEOPraHUYECKUX BEILIECTB;

c(OpPMHPOBAHHOCTh YMEHUHN PACKPBIBATh CYIIHOCTH OKHCIUTEIbHO-BOCCTAHOBUTENIBHBIX PEaKLUi
MOCPECTBOM COCTABIICHUS 3JIEKTPOHHOTO OallaHCa ITHX peaKIuii;

c(OpMUPOBAHHOCTh YMEHHUH OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKOW pEeakluuu OT
pa3nuYHbIX (AKTOPOB; XapaKTep CMEIIEHUS XHMHUYECKOTO PaBHOBECHUS B 3aBHCHMOCTH OT BHEIIHETO
BozeiicTBus (nmpunnumn Jle [llarense);

c(OPMHPOBAHHOCTh YMEHUH XapakTepU30BaTh XHUMHUYECKHE IPOLECCHI, JIeKallhue B OCHOBE
IPOMBIIIJICHHOTO MOJIY4Y€HUsI CEpHOW KHUCJIOThI, aMMHaKa, a Takke c(hpOpMHUPOBAHHOCTh IPEACTABICHUIN
00 00IMX HAayYHBIX MIPUHIUIAX U HKOJOTHYECKUX MTPOOIEMAaX XUMUYECKOTO TPOU3BO/ICTBA;

c(OpPMHPOBAHHOCTh YMEHUI MPOBOAUTH BBIYMCICHHS C UCIIOJIIb30BAaHHEM MOHATHUS «MaccoBasi 10JIs
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOILEHHH ra30B MPU XUMHUUECKUX PEAKLUAX, MACCHI BEIECTBA MU
00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BELIECTBA, Macce WIM 00BEMY OJHOIO M3 y4YacTBYIOIIHMX B
peaKkIy BELIECTB, TEIUIOBOrO 3(PQeKkTa peakiuy Ha OCHOBE 3aKOHOB COXPAaHEHMsI MacChl BELIECTB,
IIPEBPALICHMS U COXPAHEHMSI SHEPTUU;



c(OPMHPOBAHHOCTh yMEHHH cOOJIONaTh TpaBWiia TOJB30BAHUS XUMHUYECKOW MOCYyIOH U
7a00paTOpHBIM 000OpYIOBaHMEM, a TakKXKe IpaBWia OOpAIICHHs C BEIIECTBAMU B COOTBETCTBUHU C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTb YMEHUH IIJIAHUPOBATh U BBINOJIHATE XUMUYECKUH 3KCIIEPUMEHT (Pa3yloKeHHE
IEpPOKCHJa BOJOPOAA B IPUCYTCTBUU KaTalu3aTopa, OIPEIEIIEHHE CpEeIbl pPacTBOPOB BEILECTB C
MOMOIIBI0 YHUBEPCAJIBHOTO WHAMKATOPA, BIMSHUE DPA3TUYHBIX (DAaKTOPOB HA CKOPOCTh XWMHYECKOM
peaKLMHU, peaklui HIOHHOTO 0OMEHa, KaueCTBEHHbIE PEAKIIMU Ha Cylb(haT-, KapOOHAT- U XJIOPUI-aHUOHBI,
Ha KaTMOH aMMOHMs, pellleHHe HKCIEPUMEHTANbHbIX 3a/1a4 1o TeMaM «Mertamis» u «Hemeranss») B
COOTBETCTBUM C IIPABUJIAMM TEXHHKH O€30IIaCHOCTH NpU OOpallleHHH C BEIIEeCTBAaMM M J1abOpaTOpHBIM
000pyI0BaHUEM, TPEACTABIATh PE3yIbTaThl XUMHUYECKOTO SKCIEPUMEHTa B (popMe 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX PEAKUUN 1 (POPMyTHUpPOBATh BHIBOJBI HA OCHOBE 3TUX PE3YJIHTATOB;

COPMHUPOBAHHOCTh ~ YMEHHUH  KPUTHYECKH  aHAJIM3UPOBATh  XMUMHMYECKYIO  HH(OpMaIHIO,
HOJIy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (Cpe/ICTBAa MACCOBOM KOMMYHMKalMU, IHTepHET U Opyrux);

c(OPMHPOBAHHOCTh YMEHHH COONIOATh MPaBHUJIa AKOJOTHYECKH IIEJIECOO00pa3HOTO MOBEICHHS B
OBITY W TPYIOBOM NEATEIHLHOCTH B IIEJIAX COXPAHEHMsI CBOETO 3J0POBbS M OKPYXAIOLIEH MPUPOIHON
Cpellbl, OCO3HABaTh ONACHOCTb BO3JCHCTBHS HAa JKUBBIE OPTaHU3MbI ONPENEIEHHBIX BELIECTB, TOHUMAs
cmbicst nokazatens IIJIK, mosicHAT, Ha mnpumepax cHocoObl YMEHBUIEHHS W HPEIOTBPALICHUS UX
BPEIHOT'0 BO3ECMCTBUSI HA OPraHU3M UEJIOBEKa,

I 00YYarOIIUXCS C OrPaHMYEHHBIMH BO3MOKHOCTSIMH 3/I0POBBS: YMEHHE TPUMEHSTH 3HAaHUS 00
OCHOBHBIX JJOCTYIIHBIX METO/IaX II03HAHUS BEUIECTB U XUMUYECKUX SIBJICHU;

JUId clenblX M caaboBUIAMIMX OOy4aroIMXCs: YMEHHME MHCIOJb30BaTh pesibe(hHO-TOUCUHYIO
cucteMy o6o3Hauenuit JI. bpaiins mis 3anvcu XuMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KIIACC

HaumeHoBaHue pa3iesioB U TeM
NporpamMMbl

KoaunuecTBO 4acoB

dueKkTpoHHbIE (LM (POBbLIE)

Ne ni/m
o0pa3oBaTesibHbIE pecypchl
Beero KonTpoabnbie | IlpakTnyeckue
padoThI padoThI
Pa3znea 1. TeopeTudeckue 0CHOBbI OPraHUYeCKOH XUMUM
[Ipenmer oprannyeckoit xumud. Teopus
11 CTPOCHUS OPTaHUYCCKUX COCAMHEHUN A. M. 3 https://www.yaklass.ru/p/himija
Bytieposa https://school.oblakoz.ru/materials/495725
Hroro mo pazueny 3
Paznes 2. Yriesogopoabl
2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbI 2 https://www.vaklass.ru/p/himii_a
https://school.oblakoz.ru/materials/495725
29 HenpenenbHbie yriaeBOI0POIbI: ATKEHBI, 5 1 https://www.yaklass.ru/p/himija
AJIKaUEHBI, aJTKHHBI https://school.oblakoz.ru/materials/495725
2.3 ApoMaTHYeCKHE YIIIEBOIOPOIbI 2 https://www.yaklass.ru/p/himiig
https://school.oblakoz.ru/materials/495725
54 [TpupoHBIE HCTOYHUKH YTIEBOJIOPOIOB U 3 1 https://www.yaklass.ru/p/himija
uXx nepepaboTKa https://school.oblakoz.ru/materials/495725
Hroro mo pazueny 13
Pa3nen 3. Kuciopoacoaep:xamnue oprannyeckue coeinHeHust
31 Criprer, derion 3 https://www.vaklass.ru/p/himiig
https://school.oblakoz.ru/materials/495725
39 Anpaerunsl. KapOOHOBBIE KUCTOTHI. 7 1 https://www.yaklass.ru/p/himija

CnoxxHbie A(UPBI

https://school.oblakoz.ru/materials/495725
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https://www.yaklass.ru/p/himija

33 YrIeBOm 3 https://school.oblakoz.ru/materials/495725
Hroro no pazueny 13
Pa311e.11 4. A30Tc0uepmamne OpPraHu4eCKue COCINHCHUSA
https://www.yaklass.ru/p/himija
41 AMMUHEI. AMHHOKACTOTSI. berkit 3 httgs:/lschool\./oblakoz.rt[J)/mateIrials/495725
Hroro mo pazueny 3
Pa3znea S. BeicokoMoieKyJIsIpHbIe COeIMHEHUS
51 [Tnactmaccer. Kayuyku. Bomokna ) https://www.yaklass.ru/p/himija
https://school.oblakoz.ru/materials/495725
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME
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11 KIIACC

HaumeHoBaHue pa3jiesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(pPOBHIE)

Ne i/ Konrpouabnsie IIpakrnyeckue
NMPorpamMmbl Bcero o0pa3oBaTejibHbIE PeCypPChl
padoTshI padoThbI
Pa3nen 1. TeopeTnueckue 0OCHOBBI XUMUM
Crpoenue atomoB. [lepuoanueckuit
11 3akoH U [lepuoanyeckas cucrema 3 https://www.yaklass.ru/p/himija
' XHUMUYECKHX dJ1eMeHToB 1. 1. https://school.oblakoz.ru/materials/495726
Menpeneena
19 Crpoenue BemiecTBa. MHOrooOpasue 4 https://www.yaklass.ru/p/himija
' BEIIECTB https://school.oblakoz.ru/materials/495726
13 N UMIICCKIE DEAKIII 5 1 1 https://www.yaklass.ru/p/himija
' cexHe peart https://school.oblakoz.ru/materials/495726
Hroro no paszneny 13
Pa3nen 2. Heoprannuyeckasi Xumust
https://www.yaklass.ru/p/himija
2.1 Merazet 6 ! https://school.oblakoz.ru/materials/495726
https://www.yaklass.ru/p/himija
2.2 Hemeraner 9 1 1 https://school.oblakoz.ru/materials/495726
53 CB43b HEOPraHUYECKUX U OPTaHUYECKUX 5 https://www.yaklass.ru/p/himija
' BEIECTB https://school.oblakoz.ru/materials/495726
Hroro no paszneny 17
Paznen 3. XumMus u ;Ku3Hb
31 X . 4 https://www.yaklass.ru/p/himija
' FIMITL H RIS HD https://school.oblakoz.ru/materials/495726
Hroro no pazmeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 5 3

[NPOTPAMME
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KonuyecTBo yacos Jlata
1w/ Tema ypoxa Beero Kontpoabnnie | IIpakrnueckue H3ydeHus
padoThI padoThI
1 [IpeameT opranrdecko XUMHH, €€ BOSHUKHOBEHHE, PA3BUTHE M 3HAUCHUE 1 05.09
5 Teopus crpoenust opranndeckux coequHenuii A. M. bytiepoBa, €€ ocHOBHbIE 1 12.09
MOJIOXKEHUS
3 [IpencraBnenne o knaccupukanuy OpraHMYECKUX BemecTB. Homenknarypa 1 19.09
(cucTemaTuyueckasl) U TpUBHAIBHbBIC HA3BaHUS OPraHMYECKUX BEIIECTB. '
4 AJIKaHbI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUM pal. Cmapmogwlti KOHMPOb 1 26.09
5 MertaH U 3TaH — NPOCTEHIIINE TPEACTABUTEIN aJIKAaHOB 1 03.10
6 AJTIKEHBI: COCTaB U CTPOEHHUE, CBOKWCTBA 1 10.10
7 OTUJIEH U MPOIUJIEH — MPOCTEHIINE TPEICTABUTENN ATKEHOB 1 17.10
8 [Tpaktuyeckas padora Ne 1. «ITomyyeHue aTuIeHa U U3y4EHUE €TO CBOMCTBY 1 1 24.10
9 Anxanuensl. byranuen-1,3 u metunOyraauen-1,3. IloxydyeHne CHHTETUYECKOTO 1 0711
KayuyyKa U pe3UHBI
10 AJIKHHBI: COCTaB U 0COOEHHOCTH CTPOEHUS], TOMOJIOTMUECKUN psil. ALETUIIEH — 1 14.11
MPOCTEUIIIHIA TIPEACTAaBUTEIh ATKHHOB
11 Boruncnenus no ypaBHEHUIO XMMUUYECKON peaKkLuu 21.11
12 Apenbl: 6eH3011 ¥ TOIYoJ. TOKCHYHOCTh apeHOB 28.11
13 I'eneTnyeckas cBsI3b yrieBOJOPOAOB, MPUHAIEKAIIUX K PA3TUYHBIM KJlaccam 05.12
14 [TpupoaHbIE HCTOYHHUKH YTIIEBOAOPOIOB: PUPOIHBINA T'a3 U MOMYyTHRIE HEPTSIHBIC 1 1212
rasbl, He(pTh ¥ POJYKTHI €€ mepepaboTKu '
15 [TpupoaHbIe HCTOYHUKH YTIEBOIOPOAOB: MPUPOIAHBIN Ta3 U MOMYTHbIE HEDTAHBIC 1 1912
rassl, He(Th ¥ POJYKTHI €€ nepepaboTKu '
16 KonTpomnpHas padota no pazueny «YTIeBoJ0POIB 1 1 26.12
17 [IpenenbHBIe OTHOATOMHBIC CIIUPTHI: METAHOJI U ATaHOJ. BogopoaHas cBs3b 09.01
18 MHOroaTOMHBbIE CIIUPTHI: ATUIIECHTIIMKOJIb U TIULEPUH 16.01




DeHO: CTPOCHHUE MOJICKYJIBI, PU3NICCKUE M XUMHUYECKHE CBOIMCTBA,

19 1 23.01
pUMEHEHUE

20 Anpaerupl: GopMambACTH U alleTAIbICTH . ATICTOH 1 30.01

21 O1HOOCHOBHBIC TIPE/IeNIbHBIE KAPOOHOBBIE KHCIIOThI: MypaBbUHAS 1 YKCYCHas 06.02

22 [IpaxTuueckas padora Ne 2. «CBoHCTBa pacTBOpa YKCYCHOM KHUCIIOTBI» 13.02

93 CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK MPEICTaBUTENH BBICIIUX KapOOHOBBIX 1 20.02
KHUCIIOT

24 Mpbuia Kak coJiv BBICIINX KapOOHOBBIX KMCIIOT, UX MOIOIIEE JeCTBHE 1 27.02

o5 CrnosxHble 3(hUpbl KaKk MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MAPOIH3 CIIOKHBIX 1 06.03
3¢upoB

26 JKupbl: Tuponus, mpuMeHeHne, OMoJIOrHYecKas pojb )KHPOB 1 13.03

97 YrieBoabl: cocTas, Kiaccuukaiys. BaxkHele mpecTaBuTeNu: TI0K03a, 1 20.03
bpykTo3a, caxaposa

28 Kpaxman 1 neirono3a Kak NpupogHbIE TIOTUMEPDI 1 03.04

29 KonTtponpsHast padora no paszneny «Kuciopoaconepkamme opraHmdecKue 1 10.04
COCIMHEHUS

30 AMWHBI: METHJIAMUH U aHWJIMH 1 17.04

31 AMUHOKHCIIOTBI KaK aM(OTEpHbIE OPraHUYECKHUE COSTUHEHHS], UX 1 24.04
6uonornyeckoe 3HaueHue. Ilentuabt

39 benku kak mpUpoIHBIE BEICOKOMOJIEKYIISIPHBIE COSTMHEHHS. 1 15.05
Ipomedcymounas ammecmayus

33 OcHOBHBIE IOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COETMHEHUN 1 22.05

34 OCHOBHBIE METO/IBI CUHTE3a BBICOKOMOJIEKYJIIPHBIX coequHeHni. [1macTtmaccel, 1 99 05
Kay4JyKH, BOJIOKHA
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11 KIIACC

KoanuecTBo yacoB

Ne Tema ypoka Beero Koutponsusie  Ipaktuueckne Jlara
n/n paboThbI paGoThI N3yYeHHst

1 XHUMHUYECKUH DJIEMEHT. ATOM. DJIEKTpOHHAs! KOH(UTYpalHsi aTOMOB 1 02.09

9 ITepuonuueckuii 3akoH u [lepruoandeckas cucTteMa XUMUYECKUX 3JIEMEHTOB 1 09.09
. Y. MenneneeBa, ux CBsI3b C COBPEMEHHOW T€OPUEH CTPOEHUSI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB XUMHUUECKUX IIEMEHTOB M UX

3 COCIMHEHUH 110 TPYIIaM U TIepruoiaM. 3HaYCHHE IMePUOUICCKOr0 3aKOHA U 1 16.09
cucTeMbl XUMH4YecKux aaemeHToB .M. MeneneeBa B pa3BUTUN HAyKU

4 CtpoeHue BeliecTBa. XuMU4eckas CBsi3b, €€ BUJIbl; MEXaHU3MbI 1 93.09
o0pa3oBaHMs KOBAJIGHTHOM CB3U. BomoponHas cBs3b '

5 BanenTtHocTh. DnekTpoorpuniarenbHocTh. CreneHs okucieHus. Bemecrsa 1 30.09
MOJIEKYJISIPHOTO U HEMOJIEKYJIIPHOTO CTpoeHus. Cmapmogulii KOHMpOlb. '

5 [TonsTie o nucnepcHbIX cucteMax. VICTUHHBIE M KOJUIOUHBIE PACTBOPHI. 1 07.10
MaccoBast 1071 BELIECTBA B pacTBOPE

7 Knaccudukanus 1 HOMEHKIaTypa HEOPraHMYECKUX COSAMHEHUH. 1 14.10
I'eneTnueckas cBsi3b HEOPraHUYECKUX BEIIECTB, Pa3IMYHBIX KJIACCOB '
Knaccudukanus XuMruueckux peakivii B HeOpraHMuecKoil 1 OpraHu4ecKon

8 XUMHH. 3aKOH COXPAaHEHHS MACChI BEILIECTB; 3aKOH COXPaHEHMSI U 1 21.10
IpEeBpAICHUs SHEPTUU TIPU XUMUUECKUX PEAKIUAX

9 Cxopocts peaknuu. OOpaTuMbIe peakini. XHMHUYIECKOE PABHOBECHE 1 11.11

10 [IpakTuueckas padora Ne 1. «BnusHue pa3indHbIX (aKTOPOB HA CKOPOCTh 1 1 18.11
XUMHUYECKON peaKum»
DnekTpoauTHueckas aucconuanus. [lonsTue o BOTOpogHOM MOKazarese

11 (pH) pactBopa. Peakunu nonnoro oomMeHa. [ 'uaponn3 opraHMYecKux u 1 25.11
HEOPraHMYECKUX BEIIECTB

12 OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [loHsTHE 00 37eKTponm3e 1 02.12

pacIIaBOB U paCTBOPOB COJICH




13 KonTtponsHast padora no pazneny «TeopeTnueckue OCHOBbI XUMHM» 1 09.12
Mertaiibl, ux nonoxxkenue B [lepuoanueckoil cucreMe XUMHYECKUX

14 anemenToB J[. V1. MenzaeneeBa u ocobeHHOCTH CTpoeHuUst aToMOB. O01ue 1 16.12
¢u3nveckre CBONCTBA METAJIIOB

15 CrutaBbl METaLUIOB. DIIEKTPOXUMUYCCKUN P HAPSDKCHUH METAIIIIOB 1 23.12

16 XUMHYECKUE CBOMCTBA BAKHEUIIINX METAIIOB (HATPUM, KAJIUW, KaJIbLIUA, 1 13.01
MarHui, aIFlOMUHUIN) U UX COCTMHEHUN '

17 XHUMHYECKUE CBOMCTBA XpOMa, MEAM M MX COCAMHCHUI 20.01

18 XuMHYecKre CBOMCTBA IIMHKA, )KeJIe3a U UX COSAUHEHNH 27.01

19 [Ipaktuyeckast pabora Ne 2. "Pemenne 3KCIiepuMEHTAIBHBIX 33144 110 TEME 1 03.02
«Metasn" '

20 Hemeranmnsl, ux nonoxenue B [leproaudeckoil cucteMe XMMHYECKUX 1 10.02
anemenToB /. 1. MenneneeBa u 0COOEHHOCTH CTPOCHHUS aTOMOB '

21 du3nyuecKkue CBOMNCTBa HEMETAIIOB. AJIOTPOIIHS HEMETAJUIOB (Ha IpUMeEpe 1 17.02
KHCIIOPO/Jia, cephl, hocdopa u yrieposa) '

22 XVMHYECKHE CBOWCTBA TaJIOTEHOB, CEPbl U UX COETMHEHUN 1 24.02

23 XuMHUECKue CBOICTBA a30Ta, pochopa 1 UX CoeTMHEHUN 1 03.03

24 XUMHYECKUE CBOMCTBA yIiiepo/ia, KPEMHHUS U UX COeTMHEHHUN 1 10.03

25 [IpuMeHeHne BaXXHENIINX HEMETAJUIOB U UX COEIMHEHUM 1 17.03
O0001eHne U cucreMaTh3alus 3Haunil o reMe «Hemeramiery.

26 Boruncnenus o ypaBHEHUSIM XUMHUYECKUX PEAKIIUNA U TEPMOXUMUYECKHE 1 31.03
pacdEThl

27 KonTtponbHas padora o temam «Metamuisl» 1 «Hemeramib 1 07.04

08 [IpakTuueckas pabora Ne 3. «Pemienne skcriepUMeHTaIbHBIX 33/1a4 110 TeMe 1 14.04
"HemeTasmisr"» '

29 Heopranudeckue u opranndeckue KUCI0TH. Heopranndyeckue u 1 91,04
OpraHUYeCcKHe OCHOBAHUS

30 AmdoTepHble HEeOpraHUYECKUe U OpraHnYecKue coeAnHeHus. [ eneTnueckas 1 28.04

CBs3b HCOPIraHUYCCKUX U OPraHUYCCKHUX BCIICCTB.




Ilpomesxcymounas ammecmayus

31 Ponp xumun B 00ecriedeHuN IKOJIOTHIECKOM, JHEPreTHYECKON 1 MHUIIIEBOM 1 05.05
0€30MacHOCTH, PA3BUTUU MEIUIIUHBI

39 [IpencraBnenus o6u OOIIMX HAYYHBIX MMPUHITUIIAX POMBIILIEHHOTO 1 12.05
MOJTYYCHHS BXKHEHIITNX BEIIIECTB

33 UenoBeKk B MUPE BEIIECTB M MATEPHAIIOB 1 19.05

34 XuUMHS ¥ 3J0POBbE YEIIOBEKA 26.05
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOILECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYHEHUKA

* Xumus. 10 xknace / I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A., AkimonepHoe oo6mectBo «M3narensctBo «IIpocBemnienne»

* Xumus, 11 knacc/ I'abpuensia O.C., OctpoymoB W.I'., Cnankos C.A., AkiimonepHoe obiectBo «M3narensctBo «IIpocBemienue»

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

«KonTtponasHo-uzmeputenbubie Marepuansl. I'OC. Xumus 10 kinacey, «KontponpHo-u3meputenbabie Mateprainbl. @I'OC. Xumus 11 kiacey,

cocraButens E. H. CrpensHukoBa, Mocksa, OO0 «BAKO».

NUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

Omnnaita-miardopma «lludposoit oopasosatensubiii KonTeHT» URL: https://educont.ru/

OopasoBarenbhblil nHTEpHET-TIOpTAN «SIKmace». URL: https://www.yaklass.ru/

Tpenax€p «O6mako 3Hanui». Xumus. 10 kracc «O00 dusukon Jlad» https://school.oblakoz.ru/materials/495725,

Tpenaxép «O6nako 3nanuin». Xumus. 11 kmace «OO0 dusukon JIadb» https://school.oblakoz.ru/materials/495726




