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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1m0 XWMHM Ha YpOBHE cpemHero oOmiero oOpa3oBaHus — pa3paboTaHa Ha
ocHoBe PexnepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 ob6pasoBanuun B Poccwuiickoit
@enepanumn», TpeOOBaHUKA K pe3yabTaraM OCBOEHHsS (enepanbHOi  00pa30BaTENbHOW MPOTPaMMBI
cpennero obmero ooOpaszoBanus (DPOII COO), npencraBieHHbiXx B DenepanbHOM TOCyIapCTBEHHOM
obpazoBarensHoM cranaapte COO, ¢ yuérom Konuenuu npenonaBanust yaeOHOTo mpeaMera «XUMHUsD»
B 00pa3oBaTenbHbIX opranu3anusix Poccuiickoit deneparum, peaan3yonmx OCHOBHBIE 00pa3oBaTeIbHbIC
IIPOrpaMMbl, U OCHOBHBIX MosioxeHuid «CTpareruu pa3Butusi Bocnutanus B Poccuiickoit denepanuu Ha
nepuon 10 2025 rona» (Pacniopsxkenue IlpaBurensctea P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJIOB K pa3pabOTKe MporpaMMbl MO XHMHUH, K ONPEIEICHUI0 OOIIel CTpaTeruu
00y4eHHs, BOCIIUTAHMS U PA3BUTHUS O0YJAIOIINXCS CpeaCTBaMU ydeOHOTo npeamera «Xumms» st 10-11
KJIacCOB Ha 0a30BOM YpOBHE COCTAaBWJIM KOHIENTyalbHble TonoxeHuss @OIOC COO o
B3aMMOOOYCIIOBJIEHHOCTH L€JeH, CcoAepKaHMs, pe3yJbTaToB OOyueHus MU TpeOOBaHUH K YPOBHIO
MTOITOTOBKH BBITTYCKHHKOB.

Xumudeckoe oOpa3oBaHUE, TMOJy4aeMO€ BBIMTYCKHUKaMHU 00111e00pa30BaTeIbHON OpraHu3alluy,
SIBJISIETCS HEOTHEMJIEMOM 4acThio UX 00pa3oBaHHOCTU. OHO CIYKHUT 3aBEpPLIAIOIINM ITAlloM pealu3aluu
Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LEHHOCTEW, MPUCYIIUX ILIEIOCTHOM CHCTEME
XAMUYECKOTO 00pa3oBaHUs. DTH LEHHOCTH KacaloTCs IO3HAHHS 3aKOHOB TPUPOABI, (OPMHPOBAHUS
MHPOBO33pEHUs U OOLIEl KyJIbTyphl YE€IOBEKa, a TAaKKe IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHS K
CBOEMY 3JI0POBBIO M MpPHUPOAHON cpene. Peanusyercss xumuueckoe oOpa3oBaHHE OOy4aroUIuxcs Ha
YpOBHE CpeaHero o0mero oOpa3oBaHMsI CPEICTBAMU YY€OHOTO TpeaMeTa «XHUMHS», COJASpKaHHE M
MOCTPOEHHE KOTOPOTO OIpPENEeNIeHBl B MPOTpaMMe MO XHUMHU C YIETOM CIEHU(PHUKH HAyKH XUMHH, e€
3HA4YCHUs B MIO3HAHHUH MIPUPOJIBI U B MaTEPHUATBHON JKU3HM OOIIECTBA, a TAKKE C yIETOM OOMIMX TeTIeH
MIPUHIIUIIOB, XapaKTEPHU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHUCTEMBI CpeqHero ooOuiero oOpa3oBaHHs B
Poccuiickoit @enepanuu.

XUMHSL Kak 53JEMEHT CHCTEMbl E€CTECTBEHHBIX HAayK HIpaeT o0coOyl0 pojib B COBPEMEHHOMH
IUBWIM3AIIMK, B CO3JaHUM HOBOW 0a3bl MaTepuaabHOW KynbTyphl. OHa BHOCHT CBOM BKJIaa B
(GopMHUpOBaHHE PALMOHAIBHOTO HAY4YHOTO MBIIUIEHUS, B CO3JlaHHE IEJIOCTHOIO MpEeACTaBIEeHUs 00
OKpYXKaroIlleM MHUpe KaK O €IUHCTBE IMPUPOJBI M YEIOBEKa, KOTOpoe (OPMHUPYETCsl B XUMHHM Ha OCHOBE
MIOHMMAaHUS BEIECTBEHHOIO COCTaBa OKPYXKAIOIIET0 MHPA, OCO3HAHUS B3aUMOCBSI3H MEXAY CTPOECHUEM
BEIIECTB, X CBOMCTBAMH U BO3MOXKHBIMU OOJIaCTSMM ITPUMEHEHMSI.

TecHo B3aMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMU HayKaMM, XMMHUS CTaJla HEOTbEMJIEMOI 4acThio
MHUPOBOH KyJIbTYpbl, HCOOXOUMBIM YCIOBHEM YCHEIIHOTO TPyJa W JKU3HU Ka)KIOIro wieHa OOLIecTBa.
CoBpeMeHHass XUMHUS KaK Hayka CO3MJaTelbHas, KaKk HayKa BBICOKMX TEXHOJOIMI HampaBlieHa Ha
peleHre riaodanbHbIX MPoOJIeM YCTOMUMBOTO pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM, IHEPTETUUECKOM,
IIUILEBOH, FKOJIOTMUECKOW O€3011aCHOCTH U OXPaHbl 370POBBS.

B cootBercTBMM ¢ OOIMMU LENSIMH U NPUHIMIIAMH CPEAHEro oOIiero oopa3oBaHMs COAEp)KaHUE
npeamera «Xumus» (10—11 xnaccsl, 6a30Bbli ypOBEHb H3y4EHUS1) OPUEHTUPOBAHO PEUMYIIIECTBEHHO Ha
OOIIEKYIBTYPHYIO MOATOTOBKY OOYYarOLIUXCS, HEOOXOAUMYIO UM JJsl BBIPAOOTKH MHPOBO33PEHUYECKUX
OpPUEHTUPOB, YCIEUIHOTO BKIIOYEHMsI B JKU3Hb COLIMYMA, HPOJOJDKEHHsS OOpa3oBaHUS B Pa3IUYHBIX
001acTsX, He CBA3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocTaBisiomUMU NIpeaMeTa «XUMUs» SBISIIOTCA 0a30Bble Kypchbl — «OpraHuueckas XUMHsS» U
«O01as 1 HeopraHudeckass XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsI KOTOPBIX SBIISIFOTCSI OCHOBBI
0a30BOIl HayKH: cUCTeMa 3HAHWN 10 HEOPraHMYECKOW XMMHHU (C BKJIIOUYCHHEM 3HAHUHM U3 00Iel XUMUM)
U opraHuyeckoid xumuu. @DOpMHUpPOBaHME JAaHHOM CUCTEMbl 3HAHMHA TPU M3YyYEHUH IMpeaMeTa
o0ecreynBaeT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOI000pa3us BELECTB Ha OCHOBE OOLIMX MOHSATHIH,
3aKOHOB U TEOPUN XUMHH.

CrpykTypa conepxkaHust KypcoB — «Opranuueckast XuMus» u «OOm1ast 1 HeopraHuuecKkast XUMHs»
copmMHupoBaHa B MporpaMMe IO XMMHUM Ha OCHOBE CHCTEMHOIO MOAXOJa K M3YYEHHIO Y4eOHOro
MaTepuasa M OOYCIOBJIEHA HCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAaHUM Ha OINpeneléHHbIX
TEOPETUYECKUX YPOBHSX. Tak, B Kypce OpraHMYecKOd XMMHH BEIIEeCTBAa pacCMaTpUBAIOTCS HA YpOBHE
KJIACCUYECKON TEOpPHU CTPOCHHUSI OPraHUYECKUX COCTUHEHUH, a TaKKe Ha YPOBHE CTEPEOXMMUYECKHUX M
AJIEKTPOHHBIX TPEACTaBIEHUN O CTpoeHHMu BemecTB. CBeneHUS 00 HM3ydaeMbIX B Kypce BeIECTBAaX
JAl0TCSL B Pa3BUTHH — OT YIJIEBOJIOPOJIOB JIO CIIOKHBIX OMOJIOTMYECKH aKTUBHBIX coelMHEeHM. B kypce
OpraHMYecKOM XUMHM TOJY4aloT pa3BUTHE CGHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEero
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o0pa3oBaHus MepBOHAYAIBHBIC MPEACTABICHUS O XUMUYECKON CBS3HU, KIacCU(UKAIIMOHHBIX MPHU3HAKAX
BEIIECTB, 3aBUCMMOCTHU CBOMCTB BELLECTB OT UX CTPOEHUS, O XUMUUYECKOHN peaKkiuu.

[To HOBBIM yIJIOM 3peHHUs B IpeaMeTe «XUMHsD» 0a30BOTO YPOBHS pacCMaTpUBACTCA W3YUCHHBIN
Ha YpOBHE OCHOBHOTO OOIIEero 00pa3oBaHMs TEOPETUUECKUN MaTepuai U (aKTOJOTHYECKHE CBEICHUS O
BEIIECTBAX U XUMHUYECKOH peaknuu. Tak, B yacTHOCTH, B Kypce «OOmas u HeopraHuveckas XUMUs)
o0OyJaromuMcsi TPEIOCTABISACTCS BO3MOXHOCTh OCO3HAaTh 3HAUCHHE MEPHUOJUYECKOTO 3aKOHA C
OOIIETEOPETUYECKNX M METOJOJOTHYECKUX TO3ULUH, TIIy0Ke MOHATh HCTOPUYECKOE H3MEHEHUE
(GYHKIHI 3TOTO 3aKOHA — OT 00001IatoIIeH 10 OOBSICHSIONIEH U TIPOTHO3UPYIOICH.

Enunnas cucrema 3HaHM O BaXKHEHIIMX BEIIECTBAaX, WX COCTAaBE, CTPOEHUM, CBOMCTBaX H
NPUMEHEHUH, a TaKK€ O XHMUYECKUX pEaKUUsAX, MX CYIIHOCTH M 3aKOHOMEPHOCTSX IPOTEKaHUs
nonosnHsercd B kypcax 10 u 11 kiaccoB aneMeHTaMu COJEpKaHUs, UMEIOLIUMU KYJIbTYPOJOTUYECKUI U
MPUKIAJHON XapakTep. OTH 3HaHUS CIOCOOCTBYIOT IOHHMAHHUIO B3aUMOCBSI3U XMMHHM C JAPYTUMHU
HayKaMH, pacKpblBalOT €€ pojib B I[I03HABAaTEIIbHOM U IPAKTUYECKOW JESATEIbHOCTH YEJIOBEKa,
CHOCOOCTBYIOT BOCHHMTAHMIO YBa)KEHHS K IPOLIECCY TBOpPYECTBA B OOJACTH TEOPUU M IMPAKTHUYECKUX
MPUJIOKEHUH XUMHH, TIOMOTAIOT BBIMTYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO M JINYHOCTHO 3HAUMMBIX
npoOieMax, CBSI3aHHBIX C XUMHUEH, KPUTUYECKH OCMBICIMBATh HWH(OPMALUIO U NPUMEHATH €€ A
MOTIOJTHEHUS 3HAaHUH, PELICHUS] MHTEJUIEKTYaIbHbIX U 3KCIIEPUMEHTAIbHBIX HCCIIEI0BaTENbCKUX 3a1a4. B
LIEJIOM CoJiep’)KaHue y4eOHOTO mpeaMera «XHUMHsD) JaHHOTO YPOBHS H3YYEHHS OpPHUEHTHUPOBAHO Ha
¢dbopMupoBaHHE y OOYyYaromIMXCS MHUPOBO33PEHUYECKOM OCHOBBI JJIi MOHMMAaHUs (PUIOCO(CKUX HIIEH,
TaKMX KaK: MaTepuajbHOE E€IWHCTBO HEOPraHMYEeCKOrO0 M OPraHM4yeckoro Mupa, OOYCIOBIEHHOCTb
CBOJCTB BEIIECTB UX COCTAaBOM M CTPOECHHEM, TO3HABAEMOCTh IPUPOJIHBIX SBJIECHUH MMyTEM 3KCIIEpUMEHTA
U pelIeHUs] MPOTUBOPEUYUN MEXTYy HOBBIMH (DaKTaMM M TEOPETHUUYECKUMHU MPEINOCHUIKAMH, OCO3HAHUE
pOJIM XMMHUU B PEUICHUH SKOJOTHMYECKUX MpoOJeM, a Takxke MpobieM cOepekeHUs IHEPreTHUYECKUX
PECYPCOB, ChIPbs, CO3AaHNS HOBBIX TEXHOJOTUI U MaTepHUAaJIOB.

B mnnane pemeHus 3agady BOCHUTAHUS, Pa3BUTUS W COLMAIM3AUU OOYYArOMIMXCS MPHUHSTHIE
MpOrpaMMoOil MO XMMHHM TOAXOJbl K ONPENEICHHUIO COAEpPKaHMS M IOCTPOCHMSI IpeaMeTa
npenycMaTpuBaoT (GOpMHUpPOBaHNE YHHBEPCAIbHBIX Y4eOHBIX ACHCTBHI, MMEIOIUX 0a30BOE 3HAUCHUE
JUTSI pa3JIMYHBIX BHUJIOB JIEATEIBLHOCTH: PEIIEHUs MpoOJeM, TIONCKa, aHaIu3a U 00paboTku WHQpOpMaInH,
HEOOXOIUMBIX JJIi MPUOOpETEeHUs OMbITa MPAKTUYECKONM U MCCIEIOBATEIbCKON J1eATENbHOCTH,
3aHMMAIOIEel BaKHOE MECTO B MTO3HAHUM XHUMUH.

B npaktuke mpenojaBaHUs XMMHM KaK Ha YPOBHE OCHOBHOIO O0IIero oOpa3oBaHMs, TaK U Ha
YpOBHE CpeaHero ooOiiero oOpa3oBaHus, NMPHU OMPEICIICHUU COJCpPKATEIbHON XapaKTEpPUCTUKH Lenei
U3Y4YEeHUS TpeAMeTa HalpaBieHHEM [EepPBOCTENIEHHOM 3HAYMMOCTH TPAJUIMOHHO MPU3HAETCS
(dbopMHUpOBaHHE OCHOB XMMHUYECKOM HAayKH KakK OOJIaCTH COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTHUECKOM
JEeSITEIbHOCTH YeJIOBEKa M KaK OJHOI0 M3 KOMIOHEHTOB MHUPOBOW KyJabTyphl. C METOIUYECKOW TOYKHU
3peHus TAaKOU MOAX0/1 K OMPEENICHUIO LeIel U3yUeHHUs MTpeIMeTa SBJISEeTCS BIOJIHE ONIPABIAHHBIM.

CornacHO JTaHHOW TOYKE 3PEHHUS TJIABHBIMH LIENSIMU U3Yy4eHHUS IpeaMmeTa «XuMus» Ha 6a30BOM
ypoBHe (10 —11 ki1.) ABHsAIOTCA:

(dbopMHUpOBaHHE CHUCTEMBbl XMMHUYECKUX 3HAHHM KaK Ba)KHEHIIEW COCTaBIAIONIEH €CTeCTBEHHO-HAyYHOU
KapTUHBI MHpa, B OCHOBE KOTOPOM JieXaT KIIIOUeBble MOHATHUSA, (yHIAMEHTAIbHbIE 3aKOHBI M TEOPUHU
XMUMHH, OCBOEHHE s3bIKa HAyKH, YCBOCHHE M TOHMMAaHHE CYIIHOCTH JOCTYMHBIX 0000IIeHui
MHPOBO33PEHYECKOTO XapaKTepa, 03HAKOMIIEHHE C UCTOPUEH UX Pa3BUTHS U CTAHOBIICHUS;
dbopMHpoBaHHE U pa3BUTUE MPEACTABICHUN O HAYYHBIX METOJAX IMO3HAHUS BEIIECTB M XMUMHUYECKUX
peakuuii, HeOOXOIUMBIX Il MPUOOPETEHUs] YMEHUNH OPUEHTUPOBATHCS B MUPE BEIECTB M XUMUYECKHUX
SIBJICHUH, UIMEIOIIUX MECTO B IIPUPOJIE, B IPAKTUUECKON U TIOBCETHEBHOM KU3HU;

pa3BUTHE YMEHUH U CIIOCOOOB JEATENbHOCTH, CBA3aHHBIX C HAOIIOJEHUEM U OOBSICHEHHEM XUMHUYECKOTO
HKCIIEPUMEHTA, COOJIIOACHUEM MPaBUJI 0€30I1aCHOTO 0OpaIleHHsl ¢ BEIIeCTBAMH.

Hapsiny ¢ »tuM, copepxkaTeinpHas XapakTepUCTHKa LENed M 3aJad M3ydeHUs IpeaMera B
IIpOrpaMMe I0 XMMHMM YTOYHEHAa M CKOPPEKTUPOBAHA B COOTBETCTBHUHM C HOBBIMH IPUOPUTETAMHU B
cucreMe cpeaHero oOmiero o6pasoBanusi. CerogHss B NpPENOJAaBaHUM XUMHM B OOJIbIIEH CTENEHH
OoTHaéTcsl MPEANOYTEeHHE MPAKTUUYECKON KOMIIOHEHTE COJep)KaHus OOy4eHHUs, OpPUEHTHPOBAHHOW Ha
MOJITOTOBKY BBITYCKHUKA 00I1e00pa3oBaTeIbHOW OpraHu3alliy, BIAJACIOUIEr0o He HAOOpOM 3HaHWM, a
(GYHKIMOHATBHONH TPAaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHHUSIMH aKTHBHOTO MOJYYEHUs 3HAHUH U
IIPUMEHEHMSI X B PEATIbHOM JKM3HU JUIS PELICHUS MPAKTUYECKUX 3a1ay.

B cBs3M ¢ 3TUM IIpH U3yYeHHUH NpeaMeTa « XUMHUSD TOMUHUPYIOIee 3HaueHUe PHOOPETaloT Takue
LIEJM U 3a]1a41, KaK:



amanranus OOydJalolmuxcs K YCIOBHSM JAMHAMUYHO pPa3BHUBAIOIIETOCS MHpPa, (OPMHUpPOBAHUE
WHTEJUICKTYalbHO  PAa3BUTON  JIMYHOCTH, TOTOBOM K  CcamMooOpa3oBaHUIO,  COTPYAHUYECTBY,
CaMOCTOSITEIIBHOMY MPUHSATUIO TPAMOTHBIX PEIICHUI B KOHKPETHBIX KU3HCHHBIX CHTYAIIHSIX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMECHECHUEM;

dbopMupoBaHHEe Yy OOYYAIOIIUXCS KIIOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIICTEHIUI), HMMEIOIUX
YHHUBEPCAITBHOE 3HAYCHHE IS PA3IMYHBIX BUIOB JCATEIHLHOCTU: PEIICHUs MpoOieM, MoucKa, aHaIu3a u
00paboTku MHPOPMALUHU, HEOOXOAUMBIX JUIS MPUOOPETEHHUS! ONBITA JEATEIBHOCTH, KOTOpas 3aHUMAaeT
BOKHOC MECTO B TIO3HAHMHM XHMHH, a TaKKe JUIS OIEHKUA C IMO3WIUH JKOJOTHYEeCKOW 0e30MacHOCTH
XapaKTepa BJIUSHUS BEIIESCTB M XUMUICCKHIX TIPOIIECCOB HA OPTAaHU3M UYEJIOBEKA U IPUPOIHYIO CPEAY;

pa3BUTHE I[IO3HABATEIIBHBIX HWHTEPECOB, WHTEIUICKTYAIBHBIX W TBOPYECKUX CIIOCOOHOCTEH
00yJaronuxcs: CoCOOHOCTH CaMOCTOSTEIHHO MPUOOPETaTh HOBBIE 3HAHUS TI0 XUMUU B COOTBETCTBHH C
KU3HEHHBIMH TIOTPEOHOCTSMH, UCTIOJH30BaTh COBPEMEHHBIC WH(OPMAIMOHHBIE TEXHOJIOTHH IS TIOUCKA
Y aHAJIM3a YIeOHOW U HAYIHO-TIOMYJISIPHON MH(POPMAITMH XUMUIECKOTO COJICPIKAHMUS,

(dbopMHpOBaHHE W pa3BUTHE Yy OOYYAIOIIUXCS aACCOIMATUBHOTO U JIOTHYECKOTO MEBIIIICHUS,
HaOJI01aTeIFHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOEHHO HEOOXOIMMBI, B YaCTHOCTH, TPH
TUTAHUPOBAHUM | ITPOBEICHUU XUMUIECKOTO IKCIICPUMEHTA;

BOCITUTaHHUE y OOyJarommxcs yOeKIEHHOCTH B T'yMaHHUCTUYECKOW HAINPABIICHHOCTH XHMHH, €€
BOKHOW POJIM B PEIICHUU TJIOOATBHBIX MPOOJIEM PAIMOHATBLHOTO TPHUPOJIONOJIE30BAHNUS, MTOTIOTHCHHUS
JHEPreTHYECKUX PECypCOB W COXPAHCHUS TMPHUPOITHOTO PABHOBECHS, OCO3HAHHS HEOOXOIUMOCTH
OepeKHOTO OTHOIICHHS K TIPHPOJIC U CBOEMY 3JI0POBBIO, a TAK)KE MPUOOPETCHHS OIBITA UCTIOIH30BAHUS
MOJIYYEHHBIX 3HAHWH JUIS TPUHATHS TPAMOTHBIX PEIICHHA B CHUTYallUsAX, CBA3AHHBIX C XUMUYCCKHMH
SIBJICHUSIMH.

B yduebHOM miane cpemnero oOrero oOpazoBaHus mpeaMeT «XuMus» 0a30BOTO YPOBHS BXOJWT B
COCTaB IIpeIMeTHOM 00sacTh «EcTecTBeHHO-HAYIHBIE TPEIMETHI.

OO6miee yucio 9acoB, OTBEACHHBIX IS M3YYCHHS XUMHH, Ha 0a30BOM YPOBHE CpPEIHETO OOIIero
oOpasoBanus, coctaisieT 68 yacoB: B 10 kmacce — 34 4gaca (1 gac B Henmeno), B 11 kimacce — 34 gaca (1
4ac B HEJIEINIO).

COJAEP)KAHHUE OBYYEHHSA. 10 KIIACC

OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBbI OPraHUYeCKON XMMUU

[Ipenmer  opranuyeckod  XxumuM: €€  BO3HMKHOBEHHE,  pa3BUTUE U 3HA4YCHHE
B IMOJIyYCHHUH HOBBIX BEIIECTB U MaTepuanoB. Teopus CTPOEHUS OPraHUYECKHUX COEIUHEHHHA A.
M. bytnepoBa, e€ ocHOBHbIEC TIOJIOkKeHUs. CTpYKTypHbIE (POPMYIbI OpraHMuecKux BeuiecTB. ['omoorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHM4eCKUX COSAMHEHUSX — OJJUHAPHBIE U KPaTHbIE CBSI3H.

[IpencraBinenne o kiaccupUKAMKU OpPraHUYecKUX BemecTB. HoMeHKIaTypa oOpraHM4ecKHX
COeMHEHUI (cucTeMaTHuecKas) W TpUBUAJIbHBbIC HA3BaHUSA BAXHEHIIMX MpEACTaBUTENCH KIaccoB
OpraHMYECKUX BEIIECTB.

OKCIIepUMEHTANIbHBIE METOIbl U3YUEHUS BEIIECTB U UX NPEBPAIICHUI: 03HAKOMIIEHHE ¢ 00pa3liaMu
OpraHMYECKUX BELIECTB W MaTepuallaMd Ha HUX OCHOBE, MOJEITUPOBAHUE MOJIEKYT OPraHMYEeCKHUX
BEIECTB, HAONIOJICHWE U OINHUCAaHUE JAEMOHCTPAIMOHHBIX OTBITOB IO MPEBPAIICHUIO OPraHUuYEeCKHX
BEIIECTB MPHU HarpeBaHu (IJIaBJiIeHNUEe, OOYTIIMBaHUE U TOPEHUE).

Yraesoaopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTUYECKUM psil. MeTaH M 3TaH — NpoCTelIne NpeCTaBUTENN
aNKaHOB: (PU3MYECKHEe U XUMHUYECKHE CBONCTBA (pEakIUu 3aMEIIeHUs U TOpPEHUs), HaXOXJIECHUE B
IIPUPOJIE, OJIYYEHUE U IPUMEHEHHUE.

ANKeHBI: COCTaB U CTPOEHHME, TOMOJIOTMYECKHH psA. OTHIEH WM IPONMIEH — IPOCTEHIINE
MPEJICTAaBUTEIM  QJIKCHOB: (U3WYECKHMe U XHMHUYECKHE CBOWCTBA (peakmuu TUIPUPOBAHUSA,
raJIOT€HUPOBAHHUS, THIPATALIMN, OKHCICHUS U MOJTMMEPHU3AIINN), TOTyYeHUE U IIPUMEHEHHE.

Ankanguensl: OyranueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaXKHEHIINEe XUMUYECKHUE CBOWCTBA
(peakuusa nonmuMepusanun). [loryuenne CHHTETUUECKOTO KaydyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTpPOCHHS, T'OMOJIOTMUYECKHH psAl. ALETHIEH — MpOCTEUIIHHA
NPEJCTaBUTENIb AJKUHOB: COCTaB, CTpOCHUE, (HU3UUYECKUE U XUMHUYECKHE CBOMCTBa (peakuuu
TUIPUPOBAHUs, FaJOr€HUPOBaHUS, TUApATALlK, TOPEHMSI ), IOJTyYEHUE U IPUMEHEHHE.




Apenbl. beHzom: cocraB, cTpoeHHe, (U3MUECKME W XMMHYECKHE CBOWCTBA (peakuuu
raJlOTeHUPOBAHUS M HUTPOBAHMS), TIOJTyUYEHHE U IPUMEHEHHE. 101y0/: cocmas, cmpoenue, usuueckue u
Xumudeckue  ceoucmea  (peakyuu — 2aN02EHUPOBAHUS U HUMPOBAHUS),  NOJIYUEHUe U
npumenenue. TOKCHIHOCTD apeHOB. ['eHeTHUYECKasi CBSI3b MEXY YIJIIEBOJOPOIAMHU, TPUHAUICKAITIMH K
Pa3IMYHbIM KJ1accaM.

[TpupoHBIE UCTOUYHUKHU YIIIeBOA0OpoIoB. [IpupomHblii Ta3 u nomnytHele HeTsHBIE ra3el. Hegts n
e€¢ mpoucxoxzaenue. CrocoObl mepepaboTku HePTHU: TEperoHkKa, KPEeKUHT  (TEPMHUCCKHIA,
KaTaJuTHYECKUi), uposm3. [IpoaykTel nepepaboTku HedTH, WX MPUMEHEHUE B MPOMBIIIJICHHOCTH U B
ObITy. KaMeHHBIN yroib U IPOIYKTHI €T0 MepepadOTKH.

OKcIepUMEHTAIbHBIE METO/IbI H3YYEeHUS BEIIECTB M MX NPEBPAICHHIi: 03HAKOMJICHHE ¢ 00pa3maMu
IIacTMace, KaydyKoB H pesuHbl, Koiuiekimmu «Hedtes» m  «Yronb», MoAeIMpOBaHHWE MOJEKYI
YIII€BOJOPOJOB M TaJIOTEHOIIPOM3BOIHBIX, MPOBEICHNE NPAKTUYESCKON paOOThI: MOJTydYEeHUE JITUJICHA U
W3YyYECHHUE E€r0 CBOMCTB.

PacuérHbie 3amauu.

Bbrancienusi mo ypaBHEHHMIO XMMHYECKOW peakiuu (Macchl, 00bEéMa, KOJIMYECTBA HMCXOTHOTO
BEIIECTBA WJIM MPOAYKTa PEaKIUH O M3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY OJHOTO M3 MCXOTHBIX
BEIIECTB WU TPOTYKTOB PEAKIINH).

Kucaopoaconep:xamme oprannyeckue coeiMHeHUs

[IpenenpHBIE OJHOATOMHBIE CIIUPTHL. METAaHON M ATAHOJ: CTpOeHHE, (PU3MUECKUE M XUMHUYECKHE
CBOWcTBa (peakiuM C AaKTHBHBIMH METAJJIAMH, TaJIOTEHOBOJOPOJAaMH, TOpPEHHE), TPUMEHEHHE.
BomopoaHbie CBsI3M MEXIy MOJIEKyJIaMH CIHAPTOB. JlelicTBME MeTaHoJla W JTaHOJa Ha OPraHu3M
YeNnoBeKa.

MHOroaToOMHBIE CHHUPTHI. DTHICHIIMKOIb W TIHUIEPUH: CTpOeHHE, (U3NYECKHEe W XUMHUYECKHE
CBOWCTBa (B3aMMOJICHCTBHE CO MICTIOYHBIMH METaNIaMH, KaueCTBEHHAas pEakIis Ha MHOTOATOMHEIE
ciupThl). [lelicTBUe Ha OpraHu3M yesioBeKa. [IpiMeHeHne TIuIepruHa U STUIICHTTUKOJIS.

@deHoJI: CTPOCHHE MOJEKYNbl, (U3MYECKHE W XUMHUYECKHE CBOMCTBA. TOKCHYHOCTH (heHoa.
[Ipumenenue ¢eHoa.

Anbrerunpl u kemouwvl. DopMmanblIerui, aueTalbIeTul: CTPOeHUE, (U3HUecKue U XUMUYECKUE
CBOMCTBa (peaKui OKUCICHHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEaKIUH), TOJIydeHUE U ITPUMEHEHUE.

OAHOOCHOBHBIE TpeiebHbIE KAapOOHOBBIE KUCIOTH. MypaBbuHas U YKCYCHAsl KUCIOTBI: CTPOEHUE,
(bu3UYecKue U XMMHYECKHE CBOMCTBA (CBOWMCTBA, OOIIUE ISl Kilacca KUCIIOT, peakius dTepudukanun),
noiyuyeHue M mnpuMeHeHue. CTeapuHOBass M OJIGMHOBAs KHUCJIOTHl KaK MPEACTaBUTENN BBICIIUX
KapOOHOBBIX KUCIOT. MbLIa KaKk COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOLIee IeiiCTBHE.

CrnosxxHele 3(pUpbl Kak MPOU3BOJHBbIE KapOOHOBBIX KHUCIOT. ['Maponn3 ciokHbIX 3¢upoB. XKupsl.
I'unponus xupos. [Ipumenenue xupos. buosnoruyeckas posb KUPOB.

VYrneBoapl: cocTaB, KiaccU(pUKalusg YrieBoJoB (MOHO-, OU- W moiucaxapuabl). [mokoza —
MPOCTEHIINI MOHOCAaxapua: 0COOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HUECKUEe U XUMUYECKUE CBOWCTBA
(B3ammopeiictBue ¢ ruapokcunom Mmeau(ll), oxuciaeHme aMMmuadHBIM pacTBOpoM okcmaa cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TIIIOKO3bI), HaXOXKICHHE B MPUPOJE, MPUMEHEHHE, OMOIOrHYecKas poJb.
®ortocunTte3. PpykTo3a Kak H30Mep TITIOKO3HI.

Kpaxman u wmemmono3a kak mnpupoiHble moiumepbl. CTpoeHHe Kpaxmajga M ILEJUIIONIO3bI.
Ou3nyecKkue U XUMHUYECKHUEe CBOMCTBA Kpaxmaina (TUIpOau3, KaYeCTBEeHHAS PEaKIUs C HOJIOM).

DKCIIepUMEHTANIbHBIE METOIbl M3YUEHUS BEIIECTB U UX MPEBPAIlEHUH : TPOBeIeHUE, HAOII0IeHUE U
OTHCAaHWE JIEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KAYECTBEHHBIC PEAKIIUU OJHOATOMHBIX
cnupToB (okuciaeHue 3tanona okcuaoM meau(Il)), MHOroaTOMHBIX CIUPTOB (B3aMMO/ICHCTBHE TIIHIIEPUHA
¢ runpokcunom wmeau(ll)), ampaerunoB (OKHCIEHME aMMHAYyHBIM pacTBopoM okcuiaa cepedpa(l) u
ruapokcugom menu(Il), B3ammoneiicTBue kpaxmaiaa ¢ HOJOM), MPOBEACHHUE MPAKTUUECKOW pabOThI:
CBOMCTBa pacTBOpPa YKCYCHOM KHCIIOTHI.

PacuérHeie 3a1aun.

Breruncnenuss mo ypaBHEHUIO XHMHYECKOW peakiuu (Macchl, 00béMa, KOTMYEeCTBAa HCXOJIHOTO
BEIIECTBAa WJIM MPOAYKTa PEAKIUU MO M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOTHBIX
BEIIECTB WJIK IPOAYKTOB PEAKIIHH).

A30Tcoaepikalye OpraHn4ecKue CoeAnHEHMS.

AMUHOKHUCIIOTBI Kak aMQpOTEepHbIE OpraHUYECKHue coeAuHeHUs. Du3nueckue M XUMUYECKUE
CBOMCTBa aMUHOKHUCJIOT (HA MpUMepe TTUIMHA). bruonornueckoe 3HaueHne aMHHOKHUCITOT. [lenTuab.




benku xak npupoAHbIE BBICOKOMOJIEKYIISIpHBIE coeMHeHus. [lepBuuHas, BTOpUYHAs U TPETUYHAs
CTpyKTypa OenkoB. XMMUYECKHE CBOMCTBA OENTKOB: THAPOJIH3, ACHATYpAIUs, KaYeCTBEHHbIC PEaKkIM Ha
Oenku.

OKCIIEpUMEHTAJIBHBIE METO/Ibl M3YYEHUs BEIIECTB U WX INPEBpAlllEHUI: HAOII0ACHUE U ONHUCAHHE
JI€MOHCTPAIIMOHHBIX OTIBITOB: IeHATypalysl OSJIKOB ITPHU HArPEeBAHUH, IBETHBIC PEAKIH OCIIKOB.

BricokomoiieKkyJIsipHbIe COeIMHEHN S

OcCHOBHBIE NOHSTHSI XUMUHU BICOKOMOJIEKYJISIPHBIX COETMHEHUI: MOHOMED, NOJUMED, CTPYKTYPHOE
3B€HO, CTENEHb [OJIMMEpPU3alUHU, CpEeaHsAsd MoJieKyinsgpHas wmacca. OCHOBHBIE METOJbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUHN — MMOJIMMEPU3asl U MOJTUKOH IEHCAIIHSI.

OKCIepUMEHTAIbHBIC METOIbI M3YYEHUS BEIIECTB M MX NPEBPAIICHH! : 03HAKOMJICHHE ¢ 00pa3maMu
MIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeaMEeTHbIEC CBA3H.

Peanuzanusi MeXNpeIMETHbIX CBsI3€d NpU U3yuyeHUM opraHudeckoi xumuu B 10 kiacce
OCYILIECTBJISIETCSl Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSITHH, TaK W TMOHATHM,
SIBJISFOIUXCSI CHCTEMHBIMHM JUISl OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO 1IMKIIA.

OO01iue ecTecTBEHHO-HAay4YHbIE MOHSTHS: SBJICHHE, HAaydHbIM (aKT, TUIoTes3a, 3aKOH, Teopus,
aHaJlM3, CHHTE3, Kiaccu(ukauus, NEpUOJNYHOCTb, HAONIOJIEHUEe, U3MEpPEHHEe, OKCIIEPUMEHT,
MOJIEIIUPOBAHUE.

®uznka: Marepusi, SHEpPrus, Macca, aTOM, O3JIEKTPOH, MOJIEKyjla, SHEPreTUYEeCKHil YpOBEHD,
BEIIIECTBO, TeNO, 00BbEM, arperatHoe COCTOSIHHE BeIIeCTBa, (PU3NYECKHE BEIUUYMHBI U €IUHUIBI HX
H3MEpEeHUsl.

buonorus: kmerka, opraHusMm, Ouocdepa, OOMEH BelleCTB B OpraHusMme, (PoTocHUHTE3,
OMOJIOTMYECKU aKTUBHBIE BellecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTAeMBbIE, TOTUINBO, PECYPCHI.

TexHonorusi: mHIIEBbIE MPOAYKTHI, OCHOBBI PAlMOHAIBLHOTO NHUTAHMS, MOIOIINE CPEACTBA,
JICKapCTBCHHBIE M KOCMETHYECKHE IIpernapaThl, MaTEpHaabl W3 MCKYCCTBEHHBIX M CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHHUYECKAS XUMMUA

Teopernyeckue 0CHOBbI XMMHUH

XUMHUYECKUH dJIeMEHT. ATOM. Sapo aTtoma, M30TOMBI. DIJIEKTPOHHAs 000J0YKa. DHEPreTHUSCKHE
YPOBHH, IOIYPOBHH. ATOMHBIE OpOuTanu, s-, P-, O- smemeHTBl. OCOOCHHOCTH pacHpeieaeHUs
JJIEKTPOHOB TIO0 OpOWUTANsIM B aTOMaxX »JJIEMEHTOB TIEPBBIX UETHIPEX IEPUOJOB. JIEKTPOHHAs
KOH(UTYpaIys aTOMOB.

Ilepuomnueckuit 3akoH u Ilepuoamyeckas cucremMa xumudeckux snemeHToB JI. M. Menneneesa.
CBs3b nepuoauyeckoro 3akona u Ilepuoanueckoit cucremsl xumuueckux sneMeHToB Jl. M. MenneneeBa
C COBpPEMEHHON TeOopHell CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHHS CBOMCTB XHMHYECKHUX
AJIEMEHTOB M 00pa3yeMbIX MMH IMPOCTBIX U CIOXKHBIX BELIECTB IO TpyNIaM M NepuojaM. 3HAYCHHE
MEPUOANYECKOr0 3aKOHA B PA3BUTHH HAYKH.

CtpoeHue BelecTBa. XUMHUYECKas CBsA3b. BBl XMMUYECKON CBS3M (KOBAJCHTHAs HETOJSPHAS U
MOJIsIpHAsi, MOHHAsA, MeTalndeckas). MexaHu3mbl 00pa30BaHUs KOBAJCHTHOW XHMHUYECKOW CBSI3H
(oOMeHHBIN M JOHOPHO-aKIENTOpHBIN). BomopomHas cBs3b. BaneHTHOCTb. DIEKTPOOTPUIIATENBHOCTD.
Crenens okuciieHus. MIoHBI: KATHOHBI M aHHOHBI.

BemiectBa MONEKYIIPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSIHCTBA COCTAaBa BEILIECTBA.
Tunel KPUCTAITNYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB OT TUIA KPUCTAJUITMYECKOU PEHIETKY.

[Tondarue o aucnepcHbIX cuctemMax. VIcTUHHBIE M KOJUTOMAHBIE pacTBOPbl. MaccoBasi 107151 BEIEeCTBA
B pacTBOpE.

Knaccudukaruss HeopraHuyeckux coenuHeHu. HoMeHkmaTypa HEOpraHMYeCKHX BEIeCTB.
['eneTnyeckas cBsI3b HEOPraHUYECKUX BELIECTB, MPUHAUICKAIIUX K PA3TUYHBIM KJIaCCaM.

Xumuueckas peakius. Kiaccupukanus XuMUYecKUX peakinii B HEOPraHU4eCKOW U OpraHndecKou
XUMUHU. 3aKOH COXPAaHEHUs MacChl BEHIECTB, 3aKOH COXPAHEHUS U TMPEBpALIEHUS DSHEPrUu IpHU
XUMUYECKUX PEAKIHUSAX.



CKopocTh peakiuy, e€ 3aBUCUMOCTb OT Pa3IUYHBIX (akTopoB. OOpaTUMbIE peakuu. XUMHYECKOe
paBHOBecue. DAKTOPBI, BIUAIOLIME HA COCTOSTHUE XUMHUUYECKOro paBHoBecus. [Ipunnun Jle Hlatense.

OnexrponuTHueckas auccounanys. CuipHbIE U ciadble AeKTpoauThl. Cpefa BOJHBIX PacTBOPOB
BELLECTB: KUCJasl, HEUTpabHas, LEI0YHAsl.

OKHCANTENBHO-BOCCTAHOBUTEIILHBIE PEAKIUH.

OKCIIepUMEHTAIbHBIC METOJbl M3YYEHHUS BEIIECTB W WX MPEBpAIICHUHA: JEMOHCTpauus TaOiuil
«Ilepuoguueckas cucrema XxuMuueckux oaviemeHToB [J[. M. MenneneeBa», wu3ydeHue Monenen
KPUCTAJIINYECKUX PELIETOK, HaOJI0IeHNE
U OIUCaHWE JEMOHCTPALMOHHBIX M JAa0OPaTOPHBIX OIBITOB (pa3joXKeHHE MepoKcHIa BOJOpoAa B
MIPUCYTCTBUM KaTalu3aTopa, OMNPEJENIEHUE CPebl PacTBOPOB BEIIECTB C IOMOIIbIO YHHUBEPCAJIBHOIO
WHJUKATOpa, peakluyd HOHHOTO OOMEHa), MpPOBENECHUE MPAKTUYECKON paboThl «BiusHHE pa3iauuHBIX
(axTOpPOB HA CKOPOCTh XUMHUYECKOU PEAKITUNY.

PacuérHbie 3aauu.

Pacu€rbl o ypaBHEHUSAM XUMHUYECKUX PEAKLUN, B TOM YUCIIE TEPMOXUMHUECKUE PACUETHI, PACUETHI
C MCIOJIb30BAaHUEM MOHSATHUS «MAcCOBasi J10J1 BELIECTBAY.

Heoprannueckass xumus

Hemeramnsl. Ilonoxxenne HemeramwioB B Ilepmonpuueckoil cUCTEME XUMHUYECKHX 3J1€eMEHTOB /.
W. MennieneeBa 1 0COOEHHOCTH CTpoeHHs] aromMoB. dusmyeckue CBOICTBA HEMETAIOB. AJIJIOTPOMHUS
HEMETAJJIOB (Ha MpuMepe Kuciopoa, cepol, pocdopa u yrieposa).

XUMHYECKHE CBOMCTBA BAKHEUIIINX HEMETAIJIOB (TajJOT€HOB, CEphl, a30Ta, ¢ocdopa, yriepoaa u
KpEMHUS) U UX COEAMHEHUN (OKCHJIOB, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOIHBIX COSTUHEHU).

[IpumeHeHre BaXHENIIINX HEMETAIJIOB U UX COCTMHEHUN.

Meramnbl. Ilonoxenue wmeramwioB B Ilepuoguueckoil cucTeME XUMHUYECKMX 3JIeMEHTOB /I
N. MenneneeBa. OCOOCHHOCTH CTPOEHHS JJIEKTPOHHBIX 000J04YeK aTroMoB MeTaioB. OoOmue
(us3uveckue cBorcTBa MeTaIoB. CIlaBbl METALIOB. DJIEKTPOXUMHUUECKHUHN PSIJT HATTPSKEHUN METaJUIOB.

XWMHUYECKHE CBOMCTBA BAXKHEWIIUX METAUIOB (HATPHM, KalWi, KaJbI[UH, MarHWi, aTlOMHHHMH,
LUHK, XpOM, KeJe30, ME/Ib) U UX COETUHEHUH.

OO6mwme cnocoOsI MoTy4YeHus: MeTauioB. [I[puMeHeHre MeTaioB B ObITY U TEXHHKE.

OKCHEPUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB W MUX MPEBPAIICHUN: W3YYEHHE KOJUICKIIMHU
«Metamnel ¥ CIUIaBbl», OOPa3OB HEMETAJUIOB, PEIlIeHHE SKCIEPUMEHTANIbHBIX 3a/1ad, HaOJIofeHue U
OTHCAaHUE JIEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OMBITOB (B3aUMOJCICTBUE THIPOKCHIA aTIOMUHUS C
pacTBOpaMu KUCJOT U LIEI0YeH, KaYeCTBEHHbIE PEAKIIUK Ha KATUOHBI METAJUIOB).

Pacuérnble 3a1aum.

Pacuérbl mMacchl BelecTBa Wi 00bEMa ra3oB MO0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAacce WM
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMH BEIIECTB, PaCYEThl Macchl (00bEMA, KOJTMYECTBA BEILIECTBA)
MPOAYKTOB PEAKIIMH, €CJIU OJIHO U3 BEIIECTB UMEET IPUMECH.

XuMHus H )KU3Hb

Ponp xumMum B 0OecriedeHMHM HKOJIOTUYECKOM, JHEPreTMYecKo U MUIIEeBOW 0e30MacHOCTH,
pa3BuTUU MeauUuHbL. [IoHATHE 0 HAYYHBIX METOJaX MMO3HAHUS BEIIECTB U XUMUYECKUX PEAKLIUM.

[IpencraBiaenuss 00 OOMMX HAYYHBIX MPHUHIMIAX MPOMBIIIJICHHOTO MOJYYEHUS Ba)KHEHIINX
BEILIECTB.

UenoBek B MHUpE BEHIECTB W MarTepUaloOB: BaXXHEHIIME CTPOUTEIbHBIE MaTepHUalbl,
KOHCTPYKIIMOHHBIE ~ MaTepualibl, KpacKu, CTEKJIO, KepaMHKa, MaTepuaibl Ui  DIJIEKTPOHUKH,
HaHOMAaTepHaJibl, OPraHUYECKUE U MUHEPAJIbHbIE yI00pEHUs.

XUMHS U 3/I0pOBbE YEJIOBEKAa: IPAaBWJIa UCIOJIb30BAaHUS JIEKApCTBEHHBIX IPENapaToB, MpaBUIa
6€301acHOTO UCIIOJIb30BaHUs IIpenapaToB OBITOBO XUMUU
B [TIOBCEIHEBHOM )KM3HHU.

MeXnpeaMeTHbIE CBA3H.

Peanuzanus MeXIIpeIMETHBIX CBsI3el NpU U3y4eHUH oO1iel u HeopraHuyeckoi xuMuu B 11 kiacce
OCYIIECTBIISIETCS Yepe3 MCMOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaK U TMOHSITHH,
SBJIIOIIUXCSI CACTEMHBIMHM JUISI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IIMKIIA.

OO11re ecTecTBEHHO-HAYYHbIE MOHATHS: HAyYHBIN (DaKT, TUIIOTE3a, 3aKOH, TEOPUS, aHATIHU3, CUHTES,
KJIaccu(uKaIys, nepuoAnIHOCTb, HaOII0IeHNe, SKCIIEPUMEHT, MOJICTUPOBaHNE, U3MEPEHHE, SIBICHUE.

®dusnka: MaTepus, DSHEprus, macca, aroM, OJJEKTPOH, IPOTOH, HEUTPOH, HOH, HU30TOI,
PalmoaKTUBHOCTb, MOJIEKYJIa, SHEPIeTUUECKHI YPOBEHB, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHUE
BEIIEeCTBA, (PU3MUECKUE BETUYNHBI M €AUHUIIBI UX U3MEPEHUS, CKOPOCTbD.




buonorus: kierka, opraHu3M, SKocucTeMa, Ouocepa, Makpo- ¥ MHUKPOIICMEHTHI, BUTAMHUHBI,
0oOMEeH BelIeCTB B OpraHu3Me.

['eorpacdusi: MUHEpasIbl, FOPHBIC TIOPOJIBI, OJIC3HBIC UCKOTIAEMBIE, TOTLTHBO, PECYPCHI.

TexHonorus: XuMHUYECKas MNPOMBINIJICHHOCTb, MCTAJUIYPrus, MIPOU3BOACTBO CTPOHUTCIBHBIX
MaTepHaJIOB, CEILCKOXO3SHCTBEHHOE MPOM3BOJICTBO, IMUILEBAsi MPOMBIIUICHHOCTD, (apMaleBTHYeCKasl
MPOMBIINIJICHHOCTb, IMPOU3BOACTBO KOCMCTHYCCKUX MPCIApaTOB, IMPOU3BOACTBO KOHCTPYKIMOHHBIX
MaTCpralIOB, SJICKTPOHHASA NPOMBIIIJICHHOCT, HAHOTCXHOJIOT'UH.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA BA30BOM YPOBHE CPEJJHEI'O OBLIIET'O OBPA30BAHUSA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUSA K pe3yibTaTaM OCBOCHHS OOYUYAIOIIMMUCS MPOrpaMm
cpeaHero ooOmero o0pa3oBaHus (JUYHOCTHBIM, MeETampeIMEeTHbIM M HpeaMeTHbIM). HayuHo-
METOJIMYECKON OCHOBOW I pa3pabOTKH TJIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUSI MPOTPaMM CPEIHEro
00111ero 00pa3oBaHUs SBISAETCS CUCTEMHO-/IEATETLHOCTHBIN MTOAXO.

B cootBercTBUH C CUCTCMHO-ACATCIIbHOCTHBIM IMOAXOA0OM B CTPYKTYPEC JIMYHOCTHBIX PE3YJIbTATOB
OCBOGHHS TMpeaMera «XUMHS» Ha YpPOBHE CPEIHEro oO0IIero oOpa3oBaHHS BBIIEICHBI CIIEAYIOIINE
COCTaBJISFOIIHUE:

OCO3HaHUE OOYYAIOMUMUCS POCCHUHCKONW TPXKTAHCKONM MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSITEIFHOCTH M CAMOOTIPEIEIICHUIO;

HaJINYMEC MOTHUBAIINU K 06y‘-IeHI/IIO;

[eJICHANIPABJICHHOE PA3BUTHE BHYTPEHHUX YOEKICHUM JIMYHOCTH HA OCHOBE KJTFOYEBBIX IIEHHOCTEH
Y UCTOPUYECKUX TPAAHINI 0a30BOI HAYKH XUMHUH;

TOTOBHOCTH M CIIOCOOHOCTh OOYYaIOIINXCSl PYKOBOJICTBOBATHCS B CBOEH JEATEILHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMU, PUCYLTUMU IEJIOCTHON CUCTEME XMMHUYECKOT0 00pa3oBaHus;

HaJM4yue MPaBOCO3HAHUSA 3KOJOTMYECKOM KYIbTYphl M CHOCOOHOCTH CTaBUTh I€IM U CTPOUTH
KU3HEHHBIC [IaHBbI.

JIM4HOCTHBIE PE3yNbTaThl OCBOCHMS NpeAMeTa «XHUMHUS» JTOCTHTaloTCsi B €AUHCTBE y4eOHOW U
BOCITUTATENILHOM JESITEIbHOCTH B COOTBETCTBUU C TYMaHHCTHUUYECKUMHU, COLMOKYJIBTYPHBIMHU, TyXOBHO-
HPABCTBEHHBIMU IICHHOCTSIMU M HJcallaMd POCCUMCKOTO Tpa)JaHCKOro OOIIecTBa, NPUHATHIMH B
oOmiecTBe HOpPMaMM U TMpaBWJIAMU I[OBEAEHUS, CHOCOOCTBYIOIIMMH IpOIlecCaM CaMOMO3HAHUS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS IMYHOCTH 00YYarOIIUXCS.

JIM4HOCTHBIE pe3yNabTaThl OCBOCHHUA MpeaMeTa «XHUMHs» OTpPakaroT cHOPMHPOBAHHOCTH OIIbITA
M03HABATEIbHON U MPAKTHUECKOM JeATeIbHOCTH OOy4aroNIMXCcs M0 peaau3allid MPUHSITHIX B 0OIIECTBE
LIEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpasKIaHCcKOro BOCHUTAHNS:

OCO3HAHHUS 00YUYaIOIIUMHUCS CBOMX KOHCTUTYIITMOHHBIX MPaB U 0043aHHOCTEH, YBAXKCHHS K 3aKOHY H
MIPABOTIOPSIIKY;

MIPEJICTaBJICHHSI O COLIMATBHBIX HOPMaxX U MpaBUiIaxX MEKIUYHOCTHBIX OTHOLIIEHUH B KOJIJICKTHUBE;

TOTOBHOCTU K COBMECTHOM TBOPYECKOH JESITENFHOCTH MPHU CO3/IaHUU YUEOHBIX MMPOEKTOB, PEIICHUN
y4eOHBIX U MMO3HABATEIHHBIX 33/1a4, BHIMOJIHEHUN XUMHUYECKHX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh M MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTBl IPYTHX IMpHU
aHallM3e pa3IUYHbIX BUOB YUeOHOU e TEIbHOCTH;

2) NaTPHOTHYECKOr0 BOCIIMTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPUYECKOMY U HAyYHOMY HACIENIO OTEYECTBEHHON XUMUU;

YBOKEHUS K TPOIlECCY TBOpUYECTBA B 0OJACTU TEOPUM U MPAKTUUECKOTO NMPUMEHEHUS XUMHH,
OCO3HAHHUS TOTO, YTO JOCTIDKEHHUS HAyKH €CTh Pe3yNbTaT JUIUTEIbHBIX HAOMIOACHUA, KPOMOTIMBBIX
AKCIEPUMEHTATIBHBIX MIOMCKOB, TIOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;

WHTEpeca M MO3HABATEIbHBIX MOTHBOB B MOJYYCHHH M TOCIEAYIOIIEM aHalu3e HHPOpMAaIh O
MePeIOBBIX JOCTIKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOT'0 BOCTIMTAHUS

HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBEACHHUS,



CIIOCOOHOCTH OIICHUBATH CUTYyaIH, CBSI3aHHBIE C XUMHYECKUMU  SIBIICHUSIMU,
Y IPUHUMATh OCO3HAHHBIC PENICHUS, OPUCHTHPYSICh HA MOPATHbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OILIEHWBATh CBOE MOBEJICHUE U MOCTYIKH CBOMX TOBAPHIICH C MO3UIUI HPABCTBEHHBIX
Y TIPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUHN ITUX MOCTYIKOB;

4) popMupoBaHUsI KYJIbTYPbI 3I0POBbSI:

MMOHUMAaHMS IICHHOCTEH 3/I0pOBOTO U 06€3011acHOT0 00pa3a KU3HH, HE0OXOJUMOCTH OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHOMY (PM3HUECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOroIcHHs TIpaBHUII OE30MACHOTO OOpAIeHUsI C BEIIECTBAMHU B OBITY, MIOBCEIHEBHOW KU3HHU U B
TPYAOBOM JNEATEIBHOCTH;

MOHUMAaHMS [EHHOCTH TPAaBWJ WHIAWBUIYATHHOTO W KOJUICKTUBHOTO O€30TIaCHOTO TOBEICHUS B
CUTYAIUSX, YTPOIKAIOIIUX 3I0POBBIO U )KU3HU JIIOJICH;

OCO3HAHUS MMOCJICICTBUN U HENMPHUSITHSI BPSTHBIX MPUBBIYCK (YIOTPEOJICHUS aTKOTOJISI, HAPKOTHKOB,
KYpEHUs);

5) Tpy/10BOr0 BOCIIUTAHUSI:

KOMMYHHKATHBHOW KOMITETEHTHOCTH B y4eOHO-HCCIICIOBATEIILCKON JICATEIHbHOCTH, OOIECTBEHHO
TIOJIC3HOM, TBOPUYECCKON U IPYTHX BHJIAX JACSITEIHLHOCTH;

YCTAaHOBKH Ha aKTMBHOE YYACTHE B PEIICHUU MPAKTHUECKUX 3a/1a4 COIMAILHONW HAIIPABICHHOCTH (B
paMKax CBOEro Kiiacca, IIKOJIbI);

WHTEpeca K MPaKTHICCKOMY M3YYCHHIO Mpodecchil pa3mudHOTO pojia, B TOM YHCIIE Ha OCHOBE
MPUMEHCHHSI TPEIMETHBIX 3HAHUH 110 XHMHH;

YBOXCHHSI K TPYTY, JIOASIM TPYJia U pe3yiibTaTaM TPYAOBOH JeATEIHbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY WHIUBHUIYAIbHOW TpacKTOpUU oOpa3oBaHMs, Oymymieit
nmpodeccui W peau3alnuid COOCTBEHHBIX JKH3HCHHBIX IUTAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEHN K XUMUU, HHTEPECOB U NOTPEOHOCTEH 00111eCTBA;

6) 3K0JIOrHYecKOro BOCIUTAHMS:

HKOJIOTHYECKU 11eJIeCO00Pa3HOro OTHOIIEHUSI K MPUPOJE, KaK MCTOYHUKY CYLIECTBOBAHHS KU3HU
Ha 3eMiie;

MOHUMAaHM TJI00ATBHOTO XapaKTepa OSKOJOTUYECKHX MpoOieM, BIUSHUS SKOHOMHYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATIBLHOM CPEIBI;

OCO3HAHUS HEOOXOJAMMOCTH WCIIOJIb30BAHUS JIOCTIKEHUN XUMHHM I pEUIeHUS BOIPOCOB
paIMOHaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPUATHUS JIEHCTBUM, MPUHOCAIIUX BpEd OKpYKaroIlled MPUpPOAHOI cpene, YMEHHS
MIPOTrHO3UPOBATh HEONArONPHUSATHBIE HSKOJIOTMUYECKUE IOCIEACTBUS MPEANPUHUMAEMbIX JEUCTBUH H
MpeI0TBpallaTh UX;

HaJIMYUs Pa3BUTOrO SKOJOTUYECKOTO MBIIUICHHUS, SKOJIOTHYECKON KYIbTYpPbI, OIbITA AEATEIHHOCTH
JKOJIOTMYECKOM  HAIMpaBJICHHOCTH, YMEHHsS  PYKOBOJCTBOBATbCSI MMH B  IIO3HABATEIbHOM,
KOMMYHHMKAaTUBHOM M COIMAIBHOM MpaKTHUKe, CIOCOOHOCTH W YMEHHUS aKTUBHO IPOTUBOCTOATH
HJIC0JIOTUH XeMOo(oOouu;

7) HEHHOCTH HAYYHOI 0 MO3HAHUS

c(OpMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO PAa3BUTUS HAYKU
1 0OIIEeCTBEHHON IPAKTHUKHY;

MOHUMAaHU Ccrienu(UKU XUMHUH KaKk HayKd, OCO3HaHHUA e€ poiu B (POPMHUPOBAHUH PAIMOHATHHOTO
HAyYHOTO MBIIUICHUS, CO3/IaHUU IIEJIOCTHOTO MPEACTABICHUS 00 OKPYXKAIOIIEM MHUpPE KaK O €IUHCTBE
MPUPOJABI U YeIOBEKa, B MO3HAHUHU MPHUPOJHBIX 3aKOHOMEPHOCTEH W peIIeHHH MpoOJeM COXpaHEHUs
MIPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTH B 0C000 3HAUMMOCTM XHMHHM JUIsl COBPEMEHHOW IMBHJIM3AlUUA: B €€
T'YMaHUCTHYECKOW HANPaBIEHHOCTH M BaKHOM POJM B CO3/IaHUM HOBOM 0a3bl MaTepHallbHOM KYIbTYpHI,
pelIeHn: TI00aNbHBIX MPOOJIeM YCTOWYHUBOTO PAa3BUTHUSI YENIOBEUYECTBA — CHIPHEBOM, SHEPTreTUUECKOH,
MUIIEBOM M DKOJOTHYECKOW 0€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00ECTIEYeHUH YCIOBHI YCHEIIHOTO
Tpy/Aa U SKOJOTHYECKHA KOM(OPTHOH KU3HU KaXKIOTO YiieHa OOIecTBa;

€CTECTBEHHO-HAYYHON TPAMOTHOCTH: MOHUMAaHUS CYITHOCTH METOJIOB TMO3HAHUS, UCTIOJIb3YEMbIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCMOJb30BaTh MOJydaeMble 3HAHHS IS aHaldn3a U OOBICHEHHS
SIBIICHUN OKPYKAIOIIEro MUpa M MPOUCXOAIHMX B HEM HM3MEHEHM, YMEHUsS JelaTh 0OOCHOBAaHHBIC
3aKJIFOUEHUs] Ha OCHOBE HAYyYHBIX ()AaKTOB M HMMEIOIIUXCS JAHHBIX C IENbI0 MONYy4eHHS JAOCTOBEPHBIX
BBIBOJIOB;



CIOCOOHOCTH CaMOCTOSITENIbHO HCIOJb30BaTh XWMUYECKHE 3HAHUS IS pELIeHUs NpodieM B
peanbHBIX KU3HEHHBIX CUTYalLUsX;

MHTEpEeca K MO3HAHUIO U MCCIIEA0BATEIbCKON JEATENbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO U caMOOOpa30BaHUIO, K aKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUH 110 XMMHU B COOTBETCTBHH C )KU3HEHHBIMU MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPyZa B Pa3JIMYHbIX chepax MpoPecCHOHATBHON NeITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATBI

MertanpeaMeTHble pe3yabTaThl OCBOECHUS Y4YeOHOro InpeaMmera «XHMHS» Ha YPOBHE CpPETHETO
o0m1ero o0pa3oBaHUs BKJIFOYAIOT:

3HAYUMBIC JJISA (1)OpMI/Ip0BaHI/I$I MHPOBO33PCHUA O6yanOIIII/IXC$I MCKIUCHOUITIIMHAPHBIC
(MexrnpeaMeTHbIE) OOIIEHAYYHbIE MOHATUS, OTPaXKAIOLIUE LEJOCTHOCTh HAyYyHON KapTUHBI MHpa H
CHGIII/I(l)I/IKy MCTOAOB IMMO3HAaHUA, UCIIOJIB3YCMbBIX B €CTCCTBCHHBLIX HAayKax (MaTepI/Iﬂ, BCIICCTBO, DHEPTUA,
SIBJICHUE, TIPOIIeCC, CUCTeMa, HAY4YHbIM (aKT, MPUHIIUI, TUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHS,
UCCIIeIOBaHUEe, HAOMIOICHHE, U3MEPEHHUE, IKCIICPUMEHT U JPYTHe);

yYHUBEpCaJbHble Yy4yeOHble JeMcTBUS (IIO3HABaTeNbHbIE, KOMMYHUKATUBHbBIE, PETYJISTUBHBIE),
obecnieunBaroiue ¢GopMupoBaHne (QPyHKIIMOHATBHOW TPAaMOTHOCTH M COIMAJIBHON KOMIIETEHIIUU
00yJaroImXcs;

CIOCOOHOCTh oOyJaromuxcs HCII0JIb30BaTh OCBOCHHBIE MEKIUCLIUTIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHMSI M YHUBEpCAJbHblE y4eOHble AEWCTBHS B MO3HABATEIBbHON W COLMAILHOM
MIPaKTHKE.

MeranpeaMeTHbIE  pe3ylbTaThl  OTPAXKAIOT  OBJIAJICHWE  YHUBEPCAIHHBIMH  YYCOHBIMH
MO3HABATENbHBIMU, KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JEHCTBUSMH.

OBnaneHne YHUBEPCAJIBbHBIMH y‘lCﬁHbIMI/I NO03HABATEJbHLIMHU JeHCTBUSIMM:

1) 6a3oBble JJorMYecKHUe AeHCTBUS:

CaMOCTOSITENBHO (POPMYITUPOBATH M aKTyaJIM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpHUBATh;

OTIPENeTIATh LETU JCATEIBbHOCTH, 3a/1aBasi MapaMeTpbl U KPUTEPUU UX JOCTHIKEHHUS, COOTHOCHUTH
pe3ynbTaThl IEATEILHOCTH C TIOCTABJICHHBIMHU LIEIISIMU;

HCIIOJIb30BaTh MPHU OCBOCHHUH 3HAHUN MPHUEMBI JIOTHYECKOTO MBIIICHUS] — BBIJCISTh XapaKTepPHBIC
MPU3HAKW TIOHATHH M yCTaHABJIMBATh UX B3aHMOCBS3b, MCIOJb30BaTh COOTBETCTBYIOIIUE TOHATHS IS
0OBSICHEHUS OTJICIBHBIX (DAKTOB U SIBJICHUMH;

BBIOMPATh OCHOBAHMS U KPUTEPHHU IS KJIACCU(UKAITUU BEIISCTB U XUMHUYECKUX PEAKIIHiA;

yCTaHaBJIUBATh MPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKIY U3Y4aeMbIMU SIBJICHUSMU,

CTPOHUTH JIOTHYECKUE PACCYXJCHHUS (MHIYKTUBHBIC, IEAyKTHUBHBIC, IO aHAJOTHHU), BBISBIATH
3aKOHOMEPHOCTH M TIPOTHBOPEUMS] B pPACCMaTPUBAEMbIX SIBICHUSX, (OPMYIHpPOBATH BBIBOIBI H
3aKITFOYCHUS;

MPUMEHSTH B Ipoliecce MO3HAHUS, UCIOJIb3yeMble B XUMUU CUMBOJIMYECKUE (3HAKOBBIE) MOJIEIH,
peoOpa3oBbIBaTh MOJCIIBHBIC NPEICTABICHUS — XMMHUYECKHH 3HaK (CHMBOJ) AJIEMEHTa, XUMUYECKas
dbopmyna, ypaBHEHHE XUMHUECKON PEaKkIMi — IMPU PEIICHUN YU4eOHBIX MO3HABATENbHBIX U MPAKTUYECKUX
3a/1a4, TPUMEHATh Ha3BaHHBIC MOJICIbHBIC IMPEJACTABICHUS JUIS BBISABICHHUS XapaKTEPHBIX IPU3HAKOB
M3Yy4aeMbIX BEIIECTB M XUMUYECKUX PEAKIIHA.

2) 6a3oBbIe HCCJIEI0BATEILCKHE IeHiCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHil;

dbopMynupoBaTh LENMH U 3aJla4d UCCIEIOBAHMS, UCIOJIb30BaTh MOCTABIEHHBIE H CAMOCTOSITEILHO
chopMynupOBaHHBIE BOMPOCH B KayecTBE HHCTPYMEHTA MO3HAHUS M OCHOBBI Ui (POPMUPOBAHUS
TUTOTE3bI 0 TPOBEPKE MPABUIFHOCTH BHICKA3bIBAEMBIX CYXKJICHUN;

BIIQJIETh  HaBBIKAMH  CAMOCTOSATEIBHOTO  IJAHUPOBAHUS W TPOBEICHHS  YYCHHUYECKUX
OKCMIEPUMEHTOB, COBEpIICHCTBOBAaThH YMEHHUS HAONIOAaTh 3a XOJOM TMPOIecca, CaMOCTOSATEIHHO
MIPOTHO3UPOBATH €T0 Pe3yNbTaT, GOPMYIUPOBATh 00OOIIECHUS U BBIBOJIBI OTHOCUTEIHHO JOCTOBEPHOCTH
PE3yIbTAaTOB HCCIEAOBAHUS, COCTABIISATH 0O0CHOBAHHBIN OTUET O TIpOAeNaHHON paboTe;

MpHOOpeTaTh OMBIT YUYEHUYECKOW HCCIEAOBATEIHCKON U TMPOEKTHOW AEATeIbHOCTH, MPOSBISATH
CIIOCOOHOCTh UM TOTOBHOCTh K CaMOCTOSITEIbHOMY TIOMCKY METOJOB pEIICHUS MPAKTUYECKUX 3ajad,
MNPUMCHCHHUIO PA3JIMYHBIX MCTOIOB MMO3HAHM.
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3) pabora ¢ nngopmanmeii:

OpUEHTUPOBATHCSI B PA3NUYHBIX MCTOYHHKAX HMHGOpManuu (HaydHO-TIOMYJISIpHasl JHUTEeparypa
XHMUYECKOTO COJIEpXKaHUA, CIpaBOYHbIE IOCOOUSs, pecypchl MHTEpHeTa), aHATU3UpOBaTh HH()OPMAIIHIO
pa3NUYHBIX BHAOB W (OpM TPEACTAaBICHHS, KPUTHYECKH OLEHUBAaTH €€ JIOCTOBEPHOCTh U
HENPOTUBOPEYHBOCTD;

(bopMynHpOBaTh 3aMpOChl U MPUMEHATH Pa3IMYHbIE METOABI MPU MOUCKE U 0TOOpE MH(pOpMAIHUH,
HEOO0XOAMMOM ISl BBIIIOJTHEHHS yIeOHBIX 3a/1a4 OTPEACIEHHOTO TUTIA;

npuoOpeTaTh OMBIT  HCIOJIB30BAaHUS  MH(POPMALMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH W
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEIIEHO BBIOMpATh ONTUMAIBHYIO (hOpMY TpeAcTaBiIeHus: nH(opMaImu (CXeMbl, rpaduky,
JarpamMmmsl, TaOJULbl, PUCYHKH U IPYTHE);

WCIIOJIb30BaTh HAYYHBIN SI3BbIK B KAa4eCTBE CPEACTBA MPH PadOTE C XUMHUYECKOH WH(POPMAIUEH:
OPUMEHATh MEXIpEeIMETHbIE ((U3MUECKHe W MaTeMaTW4yecKue) 3HAaKW H CHUMBOJBI, (HOPMYIIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

HCI0JIb30BATh U MPeoOpa30oBbIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJICTBA HATJISIAHOCTH.

OBjaaaenue YuuB€EpCaJbHBIMA KOMMYHUKATHUBHBIMUA JeHCTBUSIMH:

3aJ1aBaTh BOIIPOCHI o CYIIECTBY 00cyxaemMoit TEMEI B X0J¢e Juanora
I/I/I/IJ'II/I JII/ICKYCCI/II/I, BbICKa3bIBaTh UACH, CbOpMy.]'II/IpOBaTI) CBOH npezmonceHI/m OTHOCUTCIIBHO BBIIIOJTHCHUSA
MpeUI0KEHHOM 3a/1a4H;

BBICTYIIATh C MpE3EHTAaUUed pe3ylbTaTOB ITO3HABATEIIBHOW JIEATEIIBHOCTH, IOJIY4YEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHHKAMHU TIPH BBITIOJHEHUH XHMHUYECKOTO SKCIICPUMEHTA,
MPaKTUYECKOU pabOTHI IO UCCIIEIOBAHUIO CBOMCTB M3YYaeMBbIX BEIIECTB, PEATH3allUd YICOHOTO TTPOCKTa
5 (dhopMynupoBaTth BBIBO/IbI
M0 pe3yibTaTaM MPOBEIEHHBIX HCCICAOBAHHWM IMyTEM COTJIACOBAHMS IMO3HIMKA B XOA€ OOCYXICHHUS H
oOMeHa MHEHHSIMH.

OBnajjeHHe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1€ CTBUSIMH:

CaMOCTOSITENIbHO TJIAHUPOBATH M OCYIIECTBIIATH CBOIO MO3HABATENBHYIO JNESATENbHOCTD, ONPEACIIss
e€ IenM W 3aJauyd, KOHTPOJIHPOBaTh M IO Mepe HEeOOXOIUMOCTH KOPPEKTHPOBATh IMpe/jiaraeMblii
QITOPUTM JEHCTBUI HpU BBIIIOJHEHUU Y4YEOHBIX M HCCIENOBATENbCKUX 3aJad, BBIOMpaTh Hauboliee
3¢ deKTUBHBINA cIOCO0 UX pelIeHUs ¢ Y4ETOM IMOJy4YEHHUS HOBBIX 3HAHUW O BEIIECTBAX U XUMHUYECKHX
peaKusx;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JESITETbHOCTH HAa OCHOBE CAMOAHAIN3a M CAMOOLICHKH.

HNPEAMETHBIE PE3YJIBTATDBI. 10 KJIACC

IIpenmeTtHble pe3ynbTaThl OCBOEHHs Kypca «OpraHuueckast XUMHsD» OTPaXKaroT:

C(OPMHUPOBAHHOCTh NPEACTABICHUNH O XUMHUYECKOM COCTaBJIAIOIIEH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XMUMUHU B NO3HAHUU SBJICHUN MPHUPOJIBL, B GOPMUPOBAHUN MBILUIEHUS U KYIbTYPBI
JMYHOCTH, €€ (PYHKIMOHAIBHOM I'PaMOTHOCTH, HEOOXOTUMOMN Ui pElIeHHs MPaKTHMYECKHX 3afad M
HKOJIOTUYECKH OOOCHOBAHHOTO OTHOILIEHHSI K CBOEMY 3710POBBIO U IIPUPOJTHON CpPEe;

BIIQJICHUE CHCTEMOM XMMMYECKHMX 3HAHUM, KOTOpas BKJIKOYAET: OCHOBOIIOJIArAIOLIUE IOHSITHS
(XMMHMUYECKHI ~ 2JIeMEHT, aToM, DJEKTpPOHHas oOO0OJOYKa aTroma, MOJIeKysla, BaJE€HTHOCTb,
ANIEKTPOOTPHUIATEILHOCTh, XUMUYECKasi CBSA3b, CTPYKTYpHas (Gopmyna (pa3BépHyTas U COKpallEHHas),
MOJIb, MOJISIpHAsi Macca, MOJISIPHBIM 00BEM, YriaepoaHbIH cKeseT, (pyHKIMOHaNIbHAs T'PYIIa, paaukall,
M30MEpHs], U30MEPBI, TOMOJIOTUUECKUN Psil, TOMOJIOTH, YIJIEBOJOPOABI, KUCIOPOJ U a30TCOAEpXKallne
COEJIMHEHUS, MOHOMEP, IOJIUMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISPHBIE COECAVHEHHUS); TEOPUH U
3aKOHBI (TE€OpUs CTPOEHMS OpraHumdeckux BemecTB A. M. ByriepoBa, 3akoH COXpaHEHMsI Macchl
BEIIECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUN SI3BIK XUMHH; MHUPOBO33PEHUYECKHE 3HAHMs, JISKAIIUE B
OCHOBE MOHUMAaHMS NPUYMHHOCTU U CUCTEMHOCTH XUMUYECKUX SBJICHUH, (PaKTOIOTHUYECKUE CBEIEHHS O
CBOMCTBaX, COCTaBe, MOJIy4YEeHUH U 0E30MacCHOM HCIIOJIb30BAaHUHM BKHEHIIMX OPraHMYECKUX BEILIECTB B
OBITY M MIPAKTUYECKON JAEATEIbHOCTH YEIOBEKA;
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chOpPMHUPOBAHHOCTh YMEHHW BBISBISITH XapakTEpHBIE TMPU3HAKH TIOHATHH, YCTAaHABIMBATh HX
B3aMMOCBSI3b, HCIOJIb30BaTh COOTBETCTBYIOUIME IMIOHSATUS TP OINKUCAHUM COCTaBa, CTPOCHUS U
MPEBPALLECHUN OPTAHUYECKUX COCTUHECHUM;

cOPMHUPOBAHHOCTh YMEHUW HCIIOJIB30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBICHUS
MOJIEKYJSIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHOW) (OpMynT OpPraHMYEeCKHX BEIIECTB M
YpaBHEHUN XUMHUYECKUX PEAKIUN, H3rOTaBIMBATh MOJIEIM MOJIEKY] OPraHUYECKUX BELIECTB IS
WJUTFOCTPALIMU UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS;

c(hOPMHUPOBAHHOCTh YMEHU YCTAHABIMBATH MIPHHAUICKHOCTh U3yUCHHBIX OPTaHUYECCKHX BEIIECTB
M0 UX COCTaBY M CTPOCHHIO K OTIPENEIEHHOMY KiIacCy/Tpylne COeUHEHUH (YTrIeBOI0POIbI, KHCIOPOI 1
a30TCOJIEPIKAIIME COCIMHEHUS, BBICOKOMOJIEKYJSIDHBIE COEJUHEHMs), JaBaTb UM Ha3BaHUSA [0
cuctemarnueckor HomeHknatype (IUPAC), a Takke NmpUBOAUTH TPUBHAIBHBIC Ha3BaHUS OTIEIbHBIX
OpraHMYeCKUX BEHIECTB (ITHWJICH, NPONMHJICH, AaleTWICH, OJTWICHIJIMKONb, TJIHIEPHH, (EHO,
dbopmanpaerua, amneTaibIeTH], MypaBbHHAs KHCJIOTA, YKCYCHas KHCIOTa, OJICMHOBAas KHCIOTa,
CTeapuHOBAas KUCIIOTA, III0K03a, PPYKTO3a, Kpaxmal, LeIi0J103a, IIUIHH);

c(hOpMUPOBAHHOCTh YMEHUS OIPEACNATh BUIbI XUMUUECKOU CBSI3M B OPraHUYECKUX COCIUHEHMSIX
(omHaApHBIE U KpaTHbBIE);

c(hOpMUPOBAHHOCTh YMEHUS TPUMEHSTD TMOJIOKEHHUSI TEOPUU CTPOCHHSI OPTAHMYECKUX BEIIECTB A.
M. byrnepoBa st OOBSICHEHHMS] 3aBUCMMOCTH CBOMCTB BEIECTB OT HMX COCTaBa U CTPOEHUS; 3aKOH
COXPAaHEHHUSI MacChl BELIECTB;

chOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh COCTaB, CTPOCHHE, (DU3MUYECKHE W XUMHUYECKHE
CBOMCTBA TUIHMYHBIX MPECTABUTEIICH PA3TUIHBIX KIACCOB OPraHUYECKUX BEIIECTB (METaH, ATaH, STHJICH,
MIPOMIICH, aleTuieH, OyramueH-1,3, metunOyramueH-1,3, OEH30J, METAHOJ, ATaHOJ, ITHJICHTJIMKOJIb,
[NIALEPUH, (EeHOJ, aleTanbIeruj, MypaBbuHas U YKCYCHas KHUCIOTBI, TJIIOKO3a, Kpaxmall, LEJIIIoN03a,
AMUHOYKCYCHAsl KHCJIOTa), WUTFOCTPHPOBATh TEHETUYECKYI0 CBSI3b MEXKJIy HHUMH YpPaBHCHUSMH
COOTBETCTBYIOIINX XUMHUYECKUX PEAKITUHN C UCIIOJIb30BAHUEM CTPYKTYPHBIX (HOPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOUYHUKU YTJIEBOAOPOTHOTO ChIphs (HE(TH,
MPUPOJHBINA Ta3, yYrojb), CIOCOOBI WX TMepepadOTKH M TMPAKTUYECKOE MPUMEHEHHE IPOIYKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIYMCICHHSI IO XUMHUYECKHMM YpPaBHEHUSM (Macchl,
00b€Ma, KOJMYecTBa HMCXOJHOTO BELIECTBA WJIM MPOJYKTa pPEaKLUHUU IO H3BECTHBIM Macce, 00bEMY,
KOJINYECTBY OJIHOTO u3 HCXOJIHBIX BEILIECTB
WM MPOJIYKTOB PEaKInu);

chOpMUPOBAHHOCTh YMEHHMM BIAAETh CUCTEMON 3HaHMII 00 OCHOBHBIX METOJAaX HAy4YHOTO
MO3HAHUS, HCIIOJIb3YEMBIX B XMMHUU MPU H3YYCHUHU BEIIECTB M XMUMHUUYECKHUX SIBICHMN (HalOironeHue,
U3MEpeHHue, HKCIEPUMEHT, MOJEIUPOBAHUE), HCIOJIb30BaTh CHUCTEMHbIE XUMHUYECKHE 3HAHUSA IS
NPUHATHAS PEIIEHUA B KOHKPETHBIX JKU3HEHHBIX CHUTYallMsX, CBS3aHHBIX C BEHIECTBAMU M HX
IIPUMEHEHHEM;

chOpMUPOBAHHOCTh yMEHUW COONMIOJATh MPaBHJIA I[OJIB30BAHMUS XUMHUYECKOW TMOCYI0M U
nabopaTtopHbIM 00OpyIOBaHHEM, a TaKXke IMpaBuja OOpalleHUs C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKIHUSMU IO BBIOJHEHUIO J1a00PATOPHBIX XUMUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHUH TIAHUPOBATH U BBITIONHATH XUMHUUECKUN SKCIIEPUMEHT (IIPEeBPALICHHS
OpraHMYECKUX BELIECTB IPU HArpeBaHUU, MOJyYCHHE 3TUJIEHA U U3YyYEHUE €ro CBOMCTB, KAYECTBEHHbIE
peaKiuu OpraHMYecKUX BEIECTB, ACHATypalusi OeNKOB MPH HArpEeBaHWU, [[BETHBIC PEaKUUU OENKOB) B
COOTBETCTBUU C MpPaBUJIAMH TEXHUKH O€30MacHOCTH IMpHU OOpallleHuu C BEIIeCTBAMH M JTaOOPATOPHBIM
o0opynoBaHuEeM, MPEACTABIATh PE3yIbTaThl XMMHUYECKOTO IKCIEpUMEHTa B (opMme 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX peaKkiuii U GOpMYyIHUPOBATH BEIBOABI HA OCHOBE STUX PE3yIbTAaTOB;

chOpPMUPOBAHHOCTh ~ YMEHHMHM  KPUTHYECKH  aHAIM3UPOBATh  XHMHUYECKYIO  HH(OpMaIHIo,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHHUKOB (CpeICTBa MaccoBOM nH(popmaIiu, IHTEpHET U IPYTHX);

chOpMUPOBAHHOCTh YMEHHUI COONIOATh MpaBUiia SKOJIOTHUECKU Ie1eco00pa3HOoro MOBEACHUS B
OBITY U TPYIOBOM JNEATEIHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3/I0POBBS M OKPYKAIOIIEH MPHUPOIHON
Cpelbl, OCO3HAaBaThb OMACHOCTb BO3JIEHUCTBHUS HA JKHUBBIE OPraHU3MbI ONPEAEIEHHBIX OPraHUYECKUX
BEIECTB, MOHWUMAasi cMbicn mokazatens [I/IK, moscHATH Ha mpuMepax CHOCOObl YMEHBIICHHUS H
MPEeAOTBPAILEHUS UX BPEAHOIO BO3ACHCTBHUS HA OPraHU3M YEJIOBEKA;

JUI 00YYaroIIUXCS C OTPAHMYEHHBIMU BO3MOYKHOCTSIMU 3/IOPOBBS: YMEHUE MPUMEHSITh 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METOAAaX MO3HAHUS BEIIECTB U XUMUUYECKUX SIBJICHUI;
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1 CICIBIX H CJIaGOBI/II[HH_II/IX 06yan0Luch;1: YMCHHUC HCIIOJIb30BATh peHBC(I)HO-TO‘-IC‘-IHYIO
cucremy obo3nauenuii JI. bpaiins st 3anucy XUMUIeCKUX GOpMYIL.

11 KJIACC

[IpenMeTHBIC pe3ynbTaThl OCBOCHUS Kypca «O0Ias 1 HeopraHu4IecKast XUMUSD OTPaKaroT:
cOPMHUPOBAHHOCTh TPEJCTABICHHUIA: O XUMHUYECKOW COCTAaBJISIONICH €CTECTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHUH B MMO3HAHUH SIBJICHUMA MPUPOJIBI, B (POPMUPOBAHMHU MBIIIUICHHUS U KYJIbTYPHI
JUYHOCTH, €€ (YHKIMOHAIHHOW TI'PAMOTHOCTH, HEOOXOIUMOW IS PEHICHUS MPAKTHYCCKUX 3a1ad H
9KOJIOTUYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M IIPUPOIHOM Cpe/Ie;

BJIAJICHUE CHUCTEMOW XUMHUYECKUX 3HAHHUM, KOTOpAas BKIIOYAET: OCHOBOIOJIAraloIIUE TOHITUSA
(XMMHYECKHUI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- AJIEKTPOHHBIC OPOUTAIM aTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIpHBIM O00BEM, BAJICHTHOCTB, 3JEKTPOOTPUIIATEIHLHOCTh, CTENEHb OKHCJICHHS, XUMHUYECKasl CBS3b
(koBasieHTHAsl, MOHHAs, METAJUIMYECKasi, BOJOPOIHAS), KPUCTAIUIMYECKAs PEIIETKA, TUIBI XUMUYECKUX
peaKkuuii, pacTBOp, JJIEKTPOJMUTHI, HEIIEKTPOJUTHI, SJICKTPOJUTHYECKAS IUCCOLMALHUS, OKHCIHUTENb,
BOCCTaHOBUTEIb, CKOPOCTh XUMHUYECKON PEaKINK, XUMUYECKOE PaBHOBECHE); TEOPUHU U 3aKOHBI (TEOpHst
ANEKTPOJIUTUYECKOHN JUcCcoMalum, nepuoanueckui 3akon . M. MenpeneeBa, 3aKOH COXpaHEHHS] MAaCChI
BEILIECTB, 3aKOH COXPAHEHUS] U MPEBPAIICHUS SHEPTHH MPHU XUMHUYECKHX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XHMHH, MHPOBO33PEHUECKHE 3HAHUs, JIeKAllWe B OCHOBE MOHUMAaHUS
MPUINHHOCTH ¥ CHCTEMHOCTH XUMUYECKUX SBJICHUM, (PaKTOJOTHIYECKHE CBEJCHHUS O CBOMCTBAX, COCTARE,
MOJTYyYeHUH ¢ O€30MacHOM WCIIOJIb30BAaHUM BAXXHEUITUX HEOPraHWMYECKHX BEIIECTB B OBITY |
MPAKTUYECKOU JEeSATEIbHOCTH YEI0OBEKA;

chOpMUPOBAHHOCTh yYMEHHI BBISBIIATh XapaKTEpPHBIC TPU3HAKU TOHATHM, YCTAHABIMBATH WX
B3aMMOCBSI3b, HCTIOJIB30BaTh COOTBETCTBYIOIINE MMOHSITHS MPU OMMMCAHUHM HEOPTaHWYECKUX BEIIECTB M UX
MIpEBpAICHU;

c(OpMHUPOBAHHOCTh YMEHUN HCIIOJIBH30BaTh XMMUYECKYI0 CUMBOJIMKY JUIS COCTaBleHUS (popmyi
BEIIECTB M YpPaBHCHHM XHUMHUYECKUX peakmuii, cucremarudeckyro HomeHkinarypy (IUPAC) wu
TpUBUAIbHBIC Ha3BAaHUS OTACIbHBIX HEOPraHUYECKHX BEIIECTB (yrapHbIi ras, yrileKUCIbIA ra3, aMMHaK,
raméHasi U3BecTb, HerauéHasi U3BeCTh, MIUTHEBAS CO/IA, TUPUT U IPYTHE);

cOpPMUPOBAHHOCTh YMEHHUH OIpeAessTh BAJIEHTHOCTb U CTENEHb OKHUCICHHUS XUMHUYECKUX
JJIEMEHTOB B COEIUHEHHSX pa3IU4YHOTO COCTaBa, BUJ XUMHYECKON CBSA3M (KOBaJIEHTHAs, MOHHAafi,
MeTaJIn4yecKasi, BOJOPOAHAs) B COCAUHEHUSAX, TUIl KPUCTAIIMYECKON PEIIETKU KOHKPETHOTO BEIIeCTBa
(aToMHasi, MOJEKyJsipHas, HMOHHAsA, MeETa/UTMUecKas), XapakTep cpeAbl B BOJHBIX pPacTBOpax
HEOPraHUYECKUX COCTUHECHU;

c(OpMUPOBAHHOCTh YMEHUU YCTaHABJIMBATH MPUHAJICKHOCTh HEOPraHWYECKHX BEIIECTB MO UX
COCTaBY K ONpeAeNEHHOMY KJIAcCy/TpyIIe COeAUHEHUN (IIPOCThIE BEIIeCTBa — METAIIbl U HEMETaJUIbI,
OKCH/Ibl, OCHOBaHHMsI, KUCJIOThI, aM(POTEPHBIE TUIPOKCUIbI, COJIH);

chOpMUPOBAHHOCTh YMEHUN pacKpbIBaThb CMBICH nepuoaudeckoro 3akona [I. V. MenneneeBa u
J€MOHCTPUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, 00BSICHUTEIBHYIO U POTHOCTHYECKYIO (DYHKIIHH;

cOpMUPOBAHHOCTh YMEHHH XapaKTepH30BaTh JJICKTPOHHOE CTPOCHUE AaTOMOB XHMHUYECKUX
anemeHTOB 1-4 mnepuonoB llepuomumueckoit cucremsl xumuueckux snemeHToB Jl. WM. Mennaeneesa,
UCIIOJIb3Ysl TOHATHS «S-, P-, O-3JIEKTPOHHBIC OPOHTANINY», «IHEPrETHUYECCKUE YPOBHH», OOBSICHATH
3aKOHOMEPHOCTU HW3MEHEHUsI CBOMCTB XUMHUYECKHUX 3JIEMEHTOB M HMX COEIMHEHHMI MO MepuojaaM u
rpymnmnam Ilepuoanueckoit cucremsl XuMudeckux anemMeHToB 1. 1. Menneneesa;

chOpMUPOBAHHOCTh YMEHMI XapaKTepu3oBaTh (OMHCHIBATh) OOIIME XUMHYECKHE CBOICTBa
HEOPraHMYECKHX BEILECTB PA3IMYHBIX KJIACCOB, MOATBEPXKIATh CYHIECTBOBAHME T'€HETUYECKOW CBSI3U
MEXJy HEOPraHMYEeCKMMHU BEIIECTBAMU C TOMOIIBIO YPAaBHEHHIl COOTBETCTBYIOUIUX XHUMHUYECKHUX
peaKuuii;

chOpMUPOBAHHOCTh YMEHHUSI KJIACCU(DUIIUPOBATH XUMUYECKHE PEAKIIMU TI0 PA3IUYHBIM IIPU3HAKAM
(unciny ¥ coCTaBy pearupyrolluX BEHIECTB, TEMIOBOMY 3(D(eKTy peakuuu, U3MEHEHHIO CTerleHen
OKHCJICHUS DIIEMEHTOB, 00OpPAaTUMOCTHU PEAKIINH, YIACTHIO KaTallu3aTopa);

c(hOpPMUPOBAHHOCTh YMEHHI COCTaBISITh YPAaBHEHUS PEAKIHMHA pPa3IUYHBIX THUIIOB, TOJHBIE U
COKpaIEHHbIE yYpaBHEHUS peaklhii MOHHOTO OOMEHa, YUHUTHIBas YCIOBHS, MPU KOTOPBIX 3T PEAKIIHH
UIYT 0 KOHIA;
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c(hOpPMHUPOBAHHOCTh YMEHHUW TPOBOJUTH PEAKIUHU, MOATBEPIKAAIONINE KAueCTBEHHBIA COCTaB
pa3IMYHBIX HEOPTaHMYECKHX BEIIECTB, PACIIO3HABATh OIBITHHIM IYTEM HOHBI, NMPUCYTCTBYIOIIUE B
BOJIHBIX PaCTBOPaxX HEOPraHUYECKUX BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHI PACKPHIBATH CYITHOCTH OKHCIHUTEIHHO-BOCCTAHOBUTEIBHBIX PEAKIIHIA
MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OallaHCa ATUX PEaKIIU;

cOPMHUPOBAHHOCTh YMEHUU OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHUMHYECKOW peaklud OT
pa3nUYHBIX (AKTOPOB; XapaKTep CMEMICHUS XUMHUYECKOTO PABHOBECHUS B 3aBHCHMOCTH OT BHEIITHETO
BozneicTBus (npunuun Jle [atense);

c(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XWMHUYECKHE IIPOIECCHI, JIeKAINIMe B OCHOBE
MIPOMBIIIJICHHOTO TMOJYYeHHsI CEPHOM KHCIIOTHI, aMMHaKa, a Takke CHOPMHUPOBAHHOCTH MPEICTaBICHUMN
00 00IIMX HAYYHBIX MPUHIIUIIAX U YKOJIOTHYECKUX MPOOIeMax XUMUIECKOTO MMPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh YMEHUH MTPOBOUTH BBIYUCIICHUS C UCIIOJIE30BAHUEM MOHATHS «MacCoBasi J0JIs
BEILIECTBA B PACTBOPE», 00ObEMHBIX OTHOIICHUN T'a30B MPU XUMHUUECKHX PEAKIIUAX, MACChI BEIIECTBA WU
00BbEMa ra3oB MO M3BECTHOMY KOJMUYECTBY BEILIECTBA, MAacce WM O00BbEMY OJHOTO M3 YYacTBYIOIIMX B
peakiuu BEIIECTB, TEIUIOBOro 3(@eKkTa peakuuu Ha OCHOBE 3aKOHOB COXPAHEHMsI MacChl BEIIECTB,
MIPEBPAICHUSI U COXPAHEHUS YHEPTUH;

chOpMUPOBAHHOCTh YMEHHMH COOJIIOAaTh TIpaBWjIa TMOJB30BAHUS XHUMHYECKON TMOCYI0N W
abopaTOpHBIM 00OpYIOBAaHMEM, a TakKXKe TMpaBHiia OOpalleHUs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSIMHU 110 BBITIOJIHEHHIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUN TUIAHUPOBATH U BBIMOJIHATH XUMUYECKUN DKCIIEPUMEHT (pa3ioxKeHne
MepoKcHIa BOJAOPOJAa B MPUCYTCTBUM KaTajau3aTopa, OIpeAeseHHE Cpeabl pPACTBOPOB BEUIECTB C
TTOMOTIBI0 YHUBEPCATHHOTO WHAMKATOPA, BIMSHHE Pa3UYHBIX (PAKTOPOB HA CKOPOCTh XUMHUUYECKOH
peaxkiuu, peakliui HOHHOTO 0OMEeHa, KaUeCTBEHHbIE peaklly Ha cyiabdaT-, KapOoHaT- U XJIOPUI-aHUOHBI,
Ha KaTHOH aMMOHHS, pelIeHHe AKCIEPUMEHTalIbHBIX 3a1a4 Mo teMam «Metamib»y u «Hemeramis») B
COOTBETCTBUU C MPaBUJIAMU TEXHUKHU O€30MACHOCTH NMpHU OOpalleHHH C BEIIECTBAMH U JIAOOPATOPHBIM
o0opynoBaHUEM, MPEACTABIATh PE3yJIbTaThl XMMHUECKOTO IKCIEpUMEHTa B (opMe 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX peakuuil U (OpMyIUPOBATH BHIBOIBI HA OCHOBE 3THX PE3Y/IbTATOB;

chOpPMUPOBAHHOCTh ~ YMEHMM  KPUTHYECKHM aHAJIM3UPOBAaTh  XHMHUYECKYI0  HMH(OpMaIHIo,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CPEICTBAa MAaCCOBOM KOMMYHHUKAIUU, IHTepHET U apyrux);

c(hOpMHUPOBAHHOCTh YMEHUW COOJIIOMATh MpaBUjIa IKOJOTHYECKH I1E€JIECO00pPa3HOTO MOBEJACHUS B
OBITY U TPYIOBOM NEATENHHOCTH B LIEISAX COXPAHEHHUS CBOETO 3/I0POBbS U OKpPY)KAIOLIEH MPUPOAHOMN
Cpelbl, 0CO3HABATh ONACHOCTh BO3JCHCTBUS HA >KMBBIE OPraHU3Mbl ONPEIEIEHHBIX BELIECTB, NOHUMAs
cmbicn nokazatens [IJIK, moscHATs Ha mnpumepax crnocoObl yYMEHBIICHHS M IPEJOTBPALICHHS HX
BpPEIHOTO BO3JICHCTBHS HA OPTaHU3M YEJIOBEKa;

Ui 00YYaroIIUXCSl C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 3JI0OPOBBS: YMEHUE MPUMEHSITH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METOAAaX NO3HAHUS BEIIECTB U XUMHUUYECKUX SIBJICHUN;

JUIA CJENbIX M CHAa0OBUIANIMX OOYyYalOIIMXCS: YMEHHE HCIOJIb30BaTh pelbePHO-TOUCUHYIO
cucremy obo3nauenuii JI. bpaiins mist 3anucu XuMHU4ecKux Gopmyi.

TEMATHYECKOE IINTAHUPOBAHME. 10 KJIACC

Ne HaumeHoBaHHe pa3ienos U TEM MPOrpaMMBbl Konngectso yacos OmeKTpOHHEIC
Bceero KoHTponbH TlpakTnda BaTEJIbHBIE PECYPCHI

Paspgea 1. TeopeTuuyeckne 0CHOBbI OPraHU4eCKOM XUMHUM

11 [Ipenmer opranudeckoi XuMuu. Teopust CTPOCHUS 3
teauit A. M. Byrneposa
HWroro no pazaeny 3
Pa3nea 2. YrieBoaopoasl
2.1 [penenbHbIe YIIIEBOIOPOIbl — ATKaHbI 2
2.2 HenpenenbHbie YIIeBOIOPOAbL: aJTKESHbBI, aJIKaIUCHBI, 6 1
2.3 ApoMaTHYECKHE YrIIEBOJOPOIBI 2
2.4 [TpupoaHbIe HCTOYHHUKHU YTIEBOIOPOAOB M X IepepadoTKa 3 1
HWroro no paszzneny 13
Pa3nea 3. Kuciopoacoaep:kamue opraHudeckne coeTHHeHUs
3.1 Cruptel. @eHon 3
3.2 Anpnernapl. KapOoHoBbie kucioThl. CII0KHBIE 3HPBI 7 1

3.3 VrieBonpl 3 1
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Wroro no paszneny

| 13

Pa3nen 4. Azorconepskanye OpranndecKue CoeIMHeHUsl

4.1 | AmMunbl. AMUHOKUCOTHIL. benku 3 | |
HWroro no pazaeny 3

Pazgea S. BeicOokOMOJIeKYISIPHBIE COCAMHEHMUS

5.1 | Mnacrmaccer Kayayku. Bonokna 2 | |
Hroro no pazgeny 2

OBHIEE KOJIMYECTBO YACOB 110 [TPOTPAMME 34 | 2 |

TEMATHYECKOE IINIAHUPOBAHMHE. 11 KJIACC

Ne HanmenoBaHue pa3ziesioB U TeM MPOrpaMMBbl KonmmuectBo yacoB OnekTpoHHbIe (IU(POBHIE)
/1 Bceero Konrponbhble | IIpakTuueckue 06pa30BaTeﬂ])H])Ie pecypchl
paboThl paboThl
Paznea 1. TeopeTuueckne 0CHOBbI XHMHUH
1.1 | Crpoenue atomoB. [lepuoanueckuii 3akoH U 3
[Neproanueckast cucreMa XUMHYECKUX
anemenToB JI. Y. MenneneeBa
1.2 | Ctpoenue BemecTBa. MHOroo0Opasue BEIIECTB 4
1.3 | Xumuyeckue peakiuu 6 1
Hroro no pazueny 13
Paznen 2. Heoprannuyeckasi XumMus
2.1 | Mertamibt 6
2.2 | Hemerasuisl 9 1
2.3 | CBs13p HEOPraHUYECKUX M OPraHMYECKUX 2
BEILIECTB
HToro no pazneny 17
Paznea 3. Xumus u :KU3Hb
3.1 | Xumus u xu3sb 4 I I
HToro no pazneny 4
OBILEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 | |

INOYPOYHOE IINTAHUPOBAHHE. 10 KJIACC

KosmyectBo yacoB
i}‘gn Tema ypoka Bceer I;;)g; Hpa 1435;;:“;1 DnexTpoHHbIe LH(PPOBBIE
o . pabo 00pa3oBaTenbHBIE PECYPCHI
ThI
[Ipeamer opranunueckor xumuu, e€ | 1
1 | BO3HUKHOBEHHUE, pa3BUTHE n
3HAQUYCHHE
Teopus cTpoeHust opranudeckux | 1
2 | coemuuenuii A. M. byrtnepoma, eé
OCHOBHBIE IT0JIOKCHHS
[IpencraBnenne o kimaccuduranum | 1
OPraHN4eCcKUX BEIIIECTB.
3 | Homenknarypa (cucremaTudeckas) u BI?6HHOTeKa
IHOK https://myschool.edu.ru/
TpUBHAJIbHbBIC Ha3BaHUS
OPraHM4YeCKUX BEIIECTB
4 AnkaHbl: coCTaB W  cTpoeHue, | 1
TOMOJIOTUYECKHUM Pl
5 Metan u »TaH — mpocredmme | 1
MPEACTABUTENMN AJIKAHOB
6 ANKeHBI: cOCTaB W  cTpoeHue, | 1
CBOMCTBA
7 OTWJIEH U MpOoNuieH — mpocTeimmue | 1
MPEACTABUTENMN AJIKEHOB
[Ipaktnyeckas  pabora Ne 1.| 1 1
8 | «Ilony4yeHwne STUIICHA U U3YUYCHHUE €TO
CBOMCTBY
9 | AnkagueHsl. byraguen-1,3 n| 1 Bbubmmoreka

15



https://myschool.edu.ru/

MeTHI0yTaauen-1,3. [Tonyuenune
CHHTETHYECKOTO Kay4yKa ¥ PE3UHBI

IIOK https://myschool.edu.ru/

10

AJIKUHBI: COCTaB M OCOOEHHOCTH
CTPOCHHUS, TOMOJIOTUYCCKAN  PSII.
Aueruiex — MIPOCTEN NI
MIPEJICTABUTEIb AJIKHHOB

11

Brruncnenus o YPaBHEHHIO
XUMHUUYECKON PEaKIuu

12

ApeHsr: OeH301 W TOJYOIL
TOKCMYHOCTH apEHOB

13

['enernueckas cBS3b YIJIEBOJIOPOJOB,
MPUHAVIKAUX K PA3TUYHBIM
KJj1accam

bubnunoreka
IIOK https://myschool.edu.ru/

14

[Ipuponusie HUCTOYHUKHU
YIJIEBOJOPOJIOB: MNPUPOJHBIA Ta3 H
MONYyTHbIE He(TSAHBbIE ra3bl, HEYTh U
MIPOJIYKTHI €€ nepepadoTKU

bubanoreka
IIOK https://myschool.edu.ru/

15

[Ipuponusie HUCTOYHUKHU
YIJIEBOJOPOJIOB: MNPHUPOJHBIA Ta3 H
MONyTHbIE He(TAHBbIE ra3bl, HEYTh U
MIPOJIYKTHI €€ nepepadoTKU

bubanoreka
IIOK https://myschool.edu.ru/

16

KontponpHast pabota mo paszaery
«YTI€BO10POIBD)

17

Hpe)leJ'IBHI)Ie OOJHOATOMHBIC CHI/IpTI)IZ
METaHOJ W JTaHod. Bogoponanas
CBS3b

bubnnoreka
LHOK https://myschool.edu.ru/

18

MHoroaroMHbI€e CIIUPTHI:
STHJICHTJIUKOJIb U TIMLIEPUH

19

®deHo: CTpPOCHUE MOJIEKYJIbI,
¢buznueckue u XUMHYECKHE
CBOICTBA, MPUMEHEHUE

20

ANbIeruasl: dhopmanbaeru 51
aleTanpIeru]. AeTox

21

OAHOOCHOBHBIE npeJiebHbIe
KapOOHOBBIE KUCIIOTHI: MypaBbUHAS U
YKCYCHas

bubanoreka
IHOK https://myschool.edu.ru/

22

[Ipaktnueckass  pabora  Ne 2.
«CBoiicTBa  pacTBOpa  yYKCYCHOH
KHCJIOTBI»

23

CTeapI/IHOBaH Hn OJICMHOBAs KHUCJIOTHI,
KakK npeaACTaBUTCIN BBICIIHUX
Kap6OHOBI>IX KHCJIOT

Bbubnnoreka
IHOK https://myschool.edu.ru/

24

Meuia KakK CoJIn BBICIIIIX
KapOOHOBBIX KHCJIOT, HX MOIOIIEee
JIEUCTBUE

25

CrnoxHble 3pHUpBl KaK MPOU3BOJIHbIE
KapOOHOBBIX  KHMCIOT.  ['mapomnus
CJIO’KHBIX 3()UPOB

Bbubnnoreka
IHOK https://myschool.edu.ru/

26

)KI/IpLIZ TUAPOJIN3, IMPUMCHCHUC,
Ouosioruueckas POJIb KUPOB

27

VYrneBopl: cocTaB, KiacCUpUKAIIUA.
Baxxneiimnime MPENCTABUTEIIN:
TII0K03a, PPYKTO3a, caxapo3a

28

Kp axmall n OCIJII0JIO3a Kak
MPUPOAHBIC TOJTMMCPBI

16
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KontponeHast pabora mo pazmeny | 1 1
29 | «Kucnopoaconepxarine
OpPraHUYECKUE COCTUHEHIS)
30 | AMHMHBI: METHJIAMHH U aHUJIUH 1
AMHHOKHCIOTBL Kak amdoTepubie | 1 G momexa
31 | opranMuecKkue  COCIMHEHUsS,  UX LIOK https://myschool.edu.ru/
ouonornyeckoe 3HaueHue. [lenruapr
30 benku KaK npupoansie | 1
BBICOKOMOJICKYJISIPHBIC COCMHCHHUS
33 OcHoBHBIE TIOHSITHSI XUMHH 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUN
OcHoBHbIE METO/IbI cunteza | 1
34 | BBICOKOMOJICKYJIIPHBIX COCIUHEHUH. 110K hﬁfs?ﬁ%@iﬁf)%l. edu.ru/
[TnacTMaccel, KayqyKH, BOJOKHA
OBHIEE KOJIMYECTBO YACOBIIO | 34 | 2 2
IMPOI'PAMME

IHOYPOYHOE ININIAHUPOBAHHE. 11 KJIACC

KonnuectBo yacoB

e | O [ T o | o o
paboThI paboThI

1 XUMUYECKUH DJIEMEHT. Atom. 1
DneKTpoHHas KOHGUTypalusi aTOMOB

2 [Tepunoamaeckuit 3aKO0H " 1
[Tepuoanueckas cucreMa it
XUMUueckux onemeHtoB  JI. M. [OK htt;Is:}]/Iranstiiaool.e d
Menneneena, UX CBSI3b c ru/
COBPEMEHHON  TEOpHEeH  CTpoeHUs
aTOMOB

3 3aKOHOMEPHOCTH U3MEHECHHS CBOWCTB 1
XUMHYECKUX  DJJIEMEHTOB MW  HX
CcOeMHEHUI o rpymnmnam u Bu6ioTeka
IIEPUOIaM. 3HaueHue HOK https://myschool.edu.
MePUOANYECKOT0 3aKOHA U CHUCTEMBI ru/
XUMHYECKHX 3JIEMEHTOB J.HN.
MenpeneeBa B pa3BUTHH HAyKH

4 Crpoenue BemecTBa. XHUMHYECKas 1
CBS3b, €8  BHIDI, MCXaHH3MbI [OK b t]ts;séﬁno\;iiaool.e d
00pa3oBaHUsi KOBAJICHTHOW CBS3H. ru/
Bonopoanas cBs3b o

5 BaneHnTHOCTSE. 1
DIeKTpoOTpUIIaTeIbHOCTh.  CTeneHb Bu6oTeKa
OKUCJICHU. BemecTBa LIOK https://myschool.edu.
MOJIEKYJISIPHOTO U HEMOJIEKYIISIPHOTO ru/
CTPOEHHUS

6 [TonsiTHe O AMCHIEPCHBIX CHUCTEMaX. 1 Bubanorexa
HcTuHHBIE U KOJUIOUIHBIE PACTBOPBI. HOK https://myschool.edu.
MaccoBast 10J1sI BEIIIECTBa B pacTBOpE ru/

7 Knaccupukanuss u  HOMEHKIATypa 1
HEOPraHUYECKHX COCMHEHUIA. Bubmiorexa

IIOK https://myschool.edu.

I'eneTnyeckasi CBsI3b HEOPraHUIECKHIX ru/
BEIIECTB, PA3ITUYHBIX KJIACCOB

8 Knaccudukarus XHUMHYECKUX 1 bubmrorexa

peakuuMii B  HEOPraHUYECKONM U

LIOK https://myschool.edu.

ru/

17
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OPraHu4eCcKou XUMUH. 3akoH
COXpaHEHHUsI MAacCChl BEIECTB; 3aKOH
COXpaHEHUs U MPEBPAIICHUS SHEPTUU
MIPU XUMHYECKUX PEAKIMIX

Ckopocte  peakmuu.  OOpaTtumbie
peakuyuy. XUMUYECKOE PABHOBECUE

bubnuoreka
IIOK https://myschool.edu.

ru/

10

[Ipaktuyeckass  pabora  Ne 1.
«BnusHue pa3ianuHbIX (PaKTOpOB Ha
CKOPOCTh XUMHUYECKON PEAKIIHI)

bubaunoreka
IIOK https://myschool.edu.

ru/

11

DNEeKTPOTUTHYECKAsT  TUCCOIHALHS.
[loHATHE O BOJOPOAHOM IIOKAa3arele
(pH) pactBopa. Peakiuu wuOHHOTO
oOMeHa. ['Maponu3 opraHuyecKux H
HCOPraHNM4YCCKUX BCIICCTB

bubaunoreka
IIOK https://myschool.edu.

ru/

12

OKHUCITUTENTFHO-BOCCTAHOBUTEIIEHBIC
peakmuu. IlonsiTHe 00 dsnexTposn3e
pacIiaBoB U pacTBOPOB COJIEH

bubanoreka
IIOK https://myschool.edu.

ru/

13

KontponpHast pabGota mo paszaery
«TeopeTndeckre OCHOBBI XUMHUU»

14

Mertamnsi, ux MOJOXKEHHUE B
[Tepnoanueckoit cucreMme
XuMu4Yeckux  anementoB J[. U
MenneneeBa " 0COOCHHOCTH
CTPOCHHS aTOMOB. OO6mme
(hM3UYEeCKre CBOMCTBA METAJIJIOB

bubnuoreka
ITOK https://myschool.edu.

ru/

15

Cnutasl METaJUIOB.
DIJIEKTPOXUMUYECKHI pan
HaNpsHKEHUM METaJIOB

16

XHWMHYECKHE CBOMCTBA Ba)KHEHIIMX
METAJUIOB (HATpHM, Kalaui, KaJbIIHUH,
MarHui, QTFOMUHU) u ux
COEOUHEHUN

bubanoreka
LIOK https://myschool.edu.

ru/

17

XUMHUYECKHE CBOMCTBA Xpoma, MEIu
U UX COeOUHEHUN

18

XUMHAYECKHE CBOICTBa IIMHKA,
J)KeJie3a U UX COeIUHEHUN

19

[IpakTnueckas  pabora  Ne 2.
"Pemenue SKCIIEPUMEHTATBHBIX
3a7a4 1mo teme «Metauipi»"

http://chem.rusolymp.
ru

20

Hemeramnel, uX  HOJOXKEHUE B
Ilepuoanueckoii CUCTEME
XUMH4YEeCKUX aneMeHtoB JI. .
MenneneeBa u 0COOEHHOCTH
CTPOEHHUSI AaTOMOB

bubnnoreka
IHOK https://myschool.edu.

ru/

21

dusnyeckne CBOWCTBA HEMETAIIOB.
AnnoTpornus HEMETaJJIOB (Ha
nmpuMepe KHuciopoaa, cepsl, hocdopa
U YTJepo/ia)

Bbubnnoreka
IHOK https://myschool.edu.

ru/

22

XUMHUUYECKHE CBOMCTBA TaJIOTCHOB,
CEphl U UX COCTMHEHUI

23

XUMHUYECKUE CBOMCTBA a3oTa,
(bocdopa 1 uX COeTMHEHHI

24

XUMHUYECKHME CBOWCTBA  YINIEpOAA,
KPEMHUS U UX COCAUHEHUN

25

IIpumeHeHne BAKHEUIINX

18
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HEMETAJIOB U UX COEIMHEHUN

26

O0o0mieHne W CHUCTeMaTU3alus
3HaHUM 10 TeMme «Hemeramably.
Breraucnenus 1o YpaBHEHUSIM
XUMHYECKUX peakuuii "
TEPMOXUMHUYECKUE PACYETHI

bubnuoreka
IIOK https://myschool.edu.

ru/

27

[Ipaktuyeckas  pabora  Ne 3.
«PGHIGHI/IG 3KCHepI/IMeHTaJII)HI)IX
3agad o reMe "Hemertaiuier'»

http://chem.rusolymp.
ru

28

KontponpHast pabora mno Temam
«Metamne» U «Hemetamib)

29

HeOpFaHI/I‘ICCKI/IG U OpraHn4YcCKUc
KHUCJIOTHI. HGOpFaHI/I‘IeCKI/IC u
OpPraHn4eCKNC OCHOBAHU

30

Am¢oTepHblE  HEOpraHWYecKue u
OpraHUYeCKHe COC/IMHEHHSL.
['eHeTn4eckas CBsA3b HEOPraHUYECKUX
Y OPraHNYECKHUX BEIIECTB

bubanoreka
LIOK https://myschool.edu.

ru/

31

Pons XNMHUHN B oOecrieueHnun
OKOJIOTUYECKOH, DJHEPreTHYecKOd U
MUIIEeBOM 0€30MacHOCTH, Pa3BUTUHU
MCEOUITUHBI

BubGnunoreka

IIOK https://myschool.edu.
ru/

32

[IpencraBienuss 06 OOMKUX HAYYHBIX
IMpUHOMUIIaAX IMPOMBIIIJICHHOTO
IMOJTYYCHHA BaXXHEHUIITNX BCUICCTB

bubnuoreka
ITOK https://myschool.edu.

ru/

33

YenoBek B  MHpPE BEIIECTB U
MaTepuaioB

bubanoreka
LHOK https://myschool.edu.

ru/

34

XUMUS U 3M0POBBHE YEIOBEKA

OBILIEE KOJIMYECTBO YACOB 110
ITPOI'PAMME

34

YYEBHO-METOAUYECKOE OBECIIEHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA

1.

wmn

VYyeono-meroquueckuii komruiekt: O. C. T'aGpuensn «lIporpamma kypca xumuu st 8-11
KJIacCOB 00I11€00pa3oBaTeNIbHBIX yUpexKaAeHH», MockBa, u3n. «Jlpoda» 2020r. (bazosrii
ypOBEHb, MPOUIbHBIN YPOBEHB).

INabpuensu O.C. Xumus 10 xnace, Mocksa, «/Ipodax». 2019 r. IIpodunbHblil ypoBeHb. YUeOHUK.
INabpuensu O. C., Octpoymona WN.I'. HactonpHas kaura yuntens. Xumus. 10 k. - M.: Ipoda.
INabpuensu O.C., OctpoymoBa W.I'. Oprannueckass XUMHUsl B TeCTax, 3ajgadax, yrnpaxkHeHusx.10
KI1. — M.: JIpoda.

Xumus 10 ki1.: KontponpsHbie u mpoBepouHbie paboTsl kK yueOHuky O.C. 'abpuensHa.

labpuensu O.C., Pemeros ILB., Octpoymoa WU.I'., Hukutiok A.M. ['oTOBHMCS K €IUHOMY
rocyJapcTBeHHOMY 3Kk3aMeHy. —M.: [Ipoda.

I'a6puensn O.C., OctpoymoBa WN.I. Xumus. Marepuansl A8 NOATOTOBKU K €AUHOMY
rOCy/IapCTBEHHOMY 2K3aMEHy M BCTYNMUTENIbHBIM dK3aMeHaM B BY3bl: YueO. [locoGme, - M.:

Hpoda.

8. I'abpuensH O.C., Octpoymona N.I'. Xumuueckuit sxkcriepuMeHT B mkoute, 10 k. — M.: poda.

9. I'abpuensn O.C., JIpicoa I'.I'. Xumus. 11 xnacc. IIpodunbusiii yposens. 2019.

10. T'abpuensn O.C., JIsicoBa I'.I'., Benenckas A.I'. Kuura mansg yuurens. Xumusa. 11 xmacc. B 2u.
Mertoauueckoe nocodue. 2019.

I'abpuensn O.C., OctpoymoB W.I'. Obmiast xuMus B TecTax, 3a1adax, ynpaxHenusax. 11 xmacc. Mocksa.
Hpoda.2020.

19
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11. Xumus. 11 kmacc. Konrponbsable u mpoBepounsle padotel k yueOHuky O.C. I'abpuensna, I'.T.
JIicoBoit «Xumust. 11 knace. [Ipodpunsusiii ypoBensy». O.C.I'abpuensn, I1.H.bepe3kun, A.A. Yiakosa u
ap. — Mockaa, Jlpoda. 2019.

12. Tabpuensu O.C., Octpoymoa N.I'. Xumundeckuii sxkcriepuMenT B mkosie. 11 kmace Mocksa. Jlpoda.

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIbI U1 YHAIIET'OCSA

o Xumus, 10 kmacc/ I'adbpuensa O.C., OOmecTBO ¢ OrpaHHYEHHON OTBETCTBEHHOCTHIO «/[PODAy;
Axmmoneproe obmectBo «M3narensctBo «IIpocemenuey», 2021
* Xumus, 11 kimace/ IM'abpuensu O.C., OOIIECTBO ¢ OrpaHUYECHHON OTBETCTBEHHOCTHIO «[[PODAY;
Axmmoneproe oomectBo «M3narensctBo «Ilpocsemenuey, 2021

METOANYECKHUE MATEPUAJIBI IJIS1 YUUTEJIA

1. Ta6puensa O.C., I'.T'.JIpicoBa «Xumuss Metomudyeckoe mocoOue — 0a30BbI ypoBeHb» - M.:
Hpoda 2022 rog.

2. Taopuensu O.C., I.I'.OctpoymoBa, «O0mmas XuMust B TeCTax, 3ajadax, ynpaxaeHusx. 11 kmaccy
— M.: lpoda, 2023 rox.

3. Taopuemsa O.C., ILH.bepe3kun, A.A.YmakoBa «Xumus 11 «macc: KoHTponbHBIE W
MPOBEPOUHBIE padOTHI K yueOHUKY». — M.: Jlpoda, 2021 r

4. Ta6puensa O.C., I'.I'.JIsicoBa, A.I'.BBenmenckas «Xumust 11 kmacc: HacronmpHas kHuTA IS
yuurtens». Yacte 1 — M.: [Ipoda, 2019 rox

5. Taopumensa O.C., I'.T'.JIsicoBa, A.I'.BBenmenckas «Xumus 11 kmacc: HacronmpHas kHuUTA IS
yuurtens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. Taopuensa O.C., [1.B.Pemeros, N.I'.OctpoymoBa «3aaun I0 XUMHH H CIIOCOOBI UX PEIICHUS -
M.: «Ipodar, 2021ro.

7. Tabpuenssn O.C., N.I.OctpoymoBa «XUMHUYECKHA SKCIIEpUMEHT B mmikoje 11 kmacey; - M.:
Hpoda. — 2019 rop.

8. Jlemncoa B.I'. «Xumusa 11 xmacc moypounsie mianel 1mo y4yeOnwky O.C.I'aGpuensna, I'.I.
JIpicoBoit» - Bonrorpaay, Yuutens 2019ro.

9. Pg6osa M.A., YV.IO.Hesckas, P.B.JIuako «Tectel mo xumum 11 kmace», - M.: Ox3amen, 2019r.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

http://www.chemnet.ru I'azeta «Xumus» U CalT 1151 yauTemst «51 uay Ha ypoK XUMHK
http://him.1september.ru Eaunas xomtekmnus LIOP: [IpenqmeTHas koyekuus « XuMus»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HaydHbIE SKCIIEPUMEHTBI: XHUMHS.
Komnekmust Poccuiickoro o01ieo0pa3oBaTeIbHOTO Mopraia

http://experiment.edu.ru AJIXUMUK: caiit JI.FO. Anuk6GepoBoit

http://www alhimik.ru Bcepoccuiickas oluMITHaia NIKOJIbHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranuueckasi XuMus: 31€KTPOHHBINA y4eOHUK IS CPEAHEN IIIKOJIbI
http://www.Chemistry.ssu.samara.ru OCHOBbI XMMHUH: 3JICKTPOHHBINA yICOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJUIEIK: XUMUS

http://www.chemistry.ru JlucraHuinoHHasi OMMMIHAA 10 XUMHHU: TETEKOMMYHHKAI[TOHHBII
00pa30BaTeNbHBIN MPOEKT
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