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INOACHUTEJIBHAS 3AIIUCKA

[IporpaMMa 1o XMMHMHM Ha YPOBHE cCpenHero oomero obOpa3oBaHusi pa3paboTaHa Ha OCHOBE
®denepanpHoro 3akoHa oT 29.12.2012 Ne 273-03 «O06 oOpazoBanuu B Poccuiickoii dDenepamumy,
TpeOOBaHUI K pe3ylbTaraM OCBOEHHS (enepaabHOi 00pa3oBaTeNbHONW MPOrpaMMbl CPEAHEro OOIIero
obpazoBanus (POIT COO), mpencraBineHHbIX B DenepaqbHOM TOCYIApPCTBEHHOM 00pa3oBaTeIbHOM
craugapre COO, c¢ yuérom Kounenuuu mnpenomaBaHusi ydeOHOro mpeaMera «XUMHS» B
oOpa3zoBarenbHbIX opraHu3anusax Poccuiickoit denepannu, peaan3yoluX OCHOBHbIE 00pa3oBaTeibHbIC
IIPOrpaMMbl, U OCHOBHBIX NOJOkeHUNH «CTparerun pa3BuTHs BocnuTaHus B Pocculickoilt @enepanuu Ha
nepuon a0 2025 roga» (Pacopsixenue [IpaputensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOIOB K pa3paboTKe MporpamMMmbl MO XHMMHUHU, K ONpPEIEICHUI0 OOIIeil cTpareruu
00y4yeHMs1, BOCIIUTAHUS U PA3BUTUS O0ydalolIUXCcs cpecTBaMu yueOHoro npeamera «Xumus» s 10-11
KJIacCOB Ha 0a30BOM ypOBHE COCTaBWJIM KOHIeNTyaidbHbie monokenus DPIOC COO o
B3aMMOOOYCJIOBIEHHOCTH II€JIel, COAEp)KaHUs, Ppe3yAbTaroB oOyueHus U TpeOOBaHUNW K YPOBHIO
MOJITOTOBKH BBIITYCKHHUKOB.

Xumuyeckoe oOpa3oBaHHE, IMOJy4aeMO€ BBITYCKHUKAMU O0IIe00pa3oBaTebHON OpraHu3aiuu,
SBIISIETCS. HEOTHEMJIEMON YacThi0 UX 00pa3oBaHHOCTU. OHO CIYKHUT 3aBEPIIAIOIIUM 3TAIOM pealli3aliu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYHIMX LEJIOCTHON cHucTeMe
XUMHYECKOT0 00pa3oBaHMs. DTH LIEHHOCTH KacaloTCs MO3HAHMUS 3aKOHOB MPUPOAbI, (hopMUpOBaHUS
MHUPOBO33pEHHUs U OOIEH KyIbTyphl YeNOBEKa, a TaKXKe JKOJIOTMYECKH OOOCHOBAHHOTO OTHOUICHHS K
CBOEMY 3/I0OPOBBIO U MPUPOAHOU cpene. Peanusyetcs xumudeckoe oOpa3zoBaHue 00y4Jaroluxcs Ha YPOBHE
cpenHero ooimero o0Opa3oBaHUs CPEICTBAMHU y4eOHOTO mpeamera «XUMUsS», COAepKaHUE U MOCTPOCHUE
KOTOPOTO OIpeNeieHbl B MporpaMMe MO XUMHUU C YYETOM CHEHU(PUKA HAYKHM XUMUU, €€ 3HAYCHHS B
MO3HAHUH MPUPOABI U B MAaTEPUATbHOMN KU3HU OOIIECTBA, & TAKXKE C YUYETOM OOMIMX Lelei U MPUHIIUIIOB,
XapaKTepHU3YIOIINX COBPEMEHHOE COCTOSHHUE CHUCTEMBI cpefHero ooOmiero oOpa3oBanusi B Poccuiickoii
®enepanuu.

XvMHS KaK dJIEMEHT CHUCTeMbl ECTECTBEHHBIX HayK Hrpaer ocoOyi pojib B COBPEMEHHOM
MUBUJIM3AIMN, B CO3JaHMM HOBOM 0a3bl MarepualbHOM KyiabTypbl. OHa BHOCUT CBOM BKIaJ B
dbopMupoBaHUE PaAlMOHAILHOTO HAYYHOTO MBIIUICHHUS, B CO3JaHHME LIEJIOCTHOTO MPEACTaBICHUS 00
OKpYXKarollleM MHUpe Kak O eIMHCTBE MPUPOABI M UesloBeKa, KOTopoe (pOopMUpPYETCs B XMMHMU Ha OCHOBE
NIOHMMAaHHUS BEIIECTBEHHOIO COCTaBa OKPYXKAIOIIET0 MHUpa, OCO3HAHUS B3aUMOCBSI3U MEXAY CTPOCHUEM
BEILIECTB, UX CBOMCTBAMHU M BO3MOXHBIMH 007ACTAMH TPUMEHEHHS.

TecHO B3aMMOZENCTBYS ¢ APYTUMHU €CTECTBEHHBIMHM HayKaMH, XMMHUsI CTajla HEOTHEMIIEMOM YacCThIO
MHUPOBOH KYJIBTYpPbI, HEOOXOAUMBIM YCJIOBHEM YCIHEIIHOTO TPyAa M KU3HU KaKJIOTo 4YjeHa oOIiecTBa.
CoBpeMeHHass XMMHSl KaK HayKa CO3MJaresibHasl, KaK HayKa BBICOKMX TEXHOJIOTMI HampaBiieHa Ha
peleHre MIo0aNbHBIX MPOOJEM YCTOWYMBOIO Pa3BUTHs YEJIOBEUYECTBA — ChIPEBOW, IHEPreTUUECKOMH,
IUILEBOMH, SKOJIOTHUECKON 0€30IaCHOCTH U OXPaHbI 310POBbSL.

B cooTtBeTrcTBUUM C OOIMMH LEIAMH U MPUHLMIIAMH CPEeTHEro oOIiero oOpa3oBaHUs colepKaHHUe
npeamera «Xumus» (10—11 kinaccsl, 0a30BbIi yPOBEHb U3yUEHUs1) OPUEHTUPOBAHO MPEUMYILIECTBEHHO Ha
OOIIEKYIBTYPHYIO HOATOTOBKY OOyYarolIMXcs, HEOOXOOUMYIO MM JUIsl BBIPAOOTKHM MHMPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEIIHOTO BKJIIOYEHHS B JKU3Hb COIIMYMa, IMPOAOJDKEHHS OOpa3oBaHUS B pa3IMUYHBIX
00J1acTsIX, HE CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocCTaBisIONMMHU TIpeIMeTa «XUMHs» SABISIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHUS» U
«O01mas 1 HeopraHuyeckasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEPXaHUS KOTOPBIX SIBIISIOTCS OCHOBBI
0a30BOif HayKH: cHCTeMa 3HaHUI M0 HEOPraHMYECKON XMMMHU (C BKJIIOYEHUEM 3HAHUM M3 00Iel XUMHUN)
U OpraHmdyeckod xumuu. @DOpMUPOBaHME JAHHOW CHCTEMbl 3HAaHMM NPU HW3yYEHUM IpEeIMeETa
o0ecrneynBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000Opa3Hs BEIIECTB HA OCHOBE OOIMX MOHSTHH,
3aKOHOB M TEOPUN XUMHH.

CrpykTypa coznepkanus KypcoB — «Opranndeckast xumus» U «OO011ass 1 HeopraHuveckass XUMHUs
chopMHupoBaHa B IporpaMMe IO XHMHUHM Ha OCHOBE CHUCTEMHOIO MOAXO/Aa K H3YyYEHHIO Y4eOHOro
Mmarepuansa M OOYyCJIOBJI€HAa MCTOPHMYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHMM Ha ONpelnelEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKONl XMMHUH BEILECTBA PAacCMaTpUBAIOTCA HA YPOBHE
KJIACCUYECKON TEOPUM CTPOEHUS OPraHMYECKUX COEIMHEHUH, a TAK)XKE HA YPOBHE CTEPEOXUMUYECKUX U
ANIEKTPOHHBIX TPEJCTaBICHUH O CTpoeHuHu BemecTB. CBeneHUs 00 HM3ydaeMbIX B Kypce BellecTBax



JAIOTCSl B PA3BUTHUU — OT YIJIEBOJOPOMOB JI0 CIIOKHBIX OMOJOTHYECKH aKTUBHBIX COelWHEHUH. B Kypce
OpraHMYECKOW XHWMHUU TONy4aloT pa3BUTHE C(HOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIETo
o0Opa3oBaHMsI TIEpBOHAYATIHHBIC MPEACTABICHUS O XUMHUYECKON CBS3M, KIACCH(PUKAIIMOHHBIX MPU3HAKAX
BEIIECTB, 3aBUCMMOCTH CBOMCTB BEILIECTB OT UX CTPOCHHUSI, 0 XMMHUYECKOW PEAKIINH.

[To HOBBIM YIJIOM 3pEHUsS B MpenMeTe «XUMHUs» 0a30BOTO YPOBHS pacCMATpPUBACTCS W3YYCHHBIN
HA YPOBHE OCHOBHOTO OOIIETr0 0O0pa3oBaHUsI TCOPETHUSCKH MaTepual U (PaKTOIOTHYSCKHE CBEICHHS O
BELIECTBAX U XUMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B Kypce «OOIas U HEOpraHUYecKass XUMUsH)
0o0yJaromumMcsl PEJOCTABIAETCS BO3MOXKHOCTh OCO3HATh 3HAUEHUE IIEPUOJMYECKOr0 3aKOHa C
00IIETEOPETUYECKUX M METOIOIOTUICCKUX MMO3UIINHN, TITY0Ke MOHATh HCTOPUIECCKOE U3MEHEHUE PYHKIIUN
9TOTO 3aKOHA — OT 0000IIatoMIeH 10 OOBSICHSIFOIICH U TIPOTHO3UPYIOICH.

Enunas cucrema 3HaHUM O BaXKHEMIIMX BEIIECTBAX, MX COCTABE, CTPOEHUH, CBOMCTBAX H
NPUMEHEHUU, a TaKXKe O XUMHUYECKHX PEaAKIUAX, UX CYI[HOCTH U 3aKOHOMEPHOCTSAX MPOTEKAHUS
nononzserca B kypcax 10 u 11 kinaccoB anemeHTamMH coziep)kaHus, UMEIOUIUMU KYJIBTYPOJIOIHYECKUI U
NPUKIATHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IMOHMMAHHMIO B3aMMOCBS3M XHMHH C JAPYTUMHU
HayKaMH, PACKpbIBAIOT €€ pojb B IIO3HABATEIBHOM M NPAKTUYECKOW JIEATEIBHOCTH YEJIOBEKA,
CIIOCOOCTBYIOT BOCIIMTAHHMIO YBa)KCHHUS K MPOIECCY TBOPYECTBA B 00IACTH TEOPHUH M MPAKTHUECKHUX
MPUWIOKCHUN XUMHUH, TTOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B OOIIECTBEHHO U IMYHOCTHO 3HAYUMBIX
npoOsieMax, CBSI3aHHBIX C XHUMHCH, KPUTHUYECKH OCMBICIMBATh WH(MOPMAIUIO M MPUMCHITH €€ s
MIOTIOJTHEHUS 3HAHUN, PEUICHUSI UHTEIIEKTYAIbHBIX U 9KCIIEPUMEHTAIBHBIX UCCIEA0BATEILCKHUX 3a1a4. B
1EJIOM COJIepKaHuEe ydeOHOTrO mpenMera «XHUMHs» JTaHHOTO YpPOBHS HM3y4Y€HHUsS OPUEHTHUPOBAHO Ha
dbopMupoBaHre y OOydaroIIMXCS MHUPOBO33PEHUECKON OCHOBBI /I MOHUMAaHHS (UIOCOPCKUX HIEH,
TaKuX KaK: MarepuajibHOE EIUHCTBO HEOPTaHMYECKOTO M OPraHWYeCKOrO MHpa, OOYCIOBIEHHOCTH
CBOMCTB BEILIECTB UX COCTABOM M CTPOEHUEM, ITO3HABAEMOCTh IPUPOIHBIX SIBICHUHN MYTEM SKCIIEPUMEHTA
U pENICHHS MMPOTUBOPCUHIA MEXKIY HOBBIMH (DAaKTaMH U TCOPETHUYECKHMH IPEANOCHUTKAMHU, OCO3HAHUE
PO XMMHU B PEIICHUU JKOJIOTHYECKHX TPOOIeM, a TakkKe MpoOiIeM COSpe)CHHS SHEPreTUUICCKUX
PECypCOB, ChIPbs, CO3/IaHHsI HOBBIX TEXHOJIOTHI M MaT€pPHAIIOB.

B murane pemienus 3agad BOCHUTAHMS, Pa3BUTUS U COIMATIU3ALMM OOYYAIOUIUXCS TPUHSTHIC
IporpaMMoil 1O XHMHH TOAXOAbl K OIPEACNICHUIO COACpPX)AHUS U TIOCTPOCHUS TMpeaMeTa
PeyCMaTPUBAOT (POPMHUPOBAHUE YHUBEPCAIBHBIX YYEOHBIX ICHCTBHIA, MMEIOMUX 0a30BOC 3HAUCHUE
JUTSL PA3IUYHBIX BUJIOB JIEATEIBHOCTH: PEHICHUs MpoOIieM, IMONCKa, aHaIu3a U 00padoTKK HH(pOpMAIHH,
HEOOXOMMMBIX JUJII TPUOOPETEHMs] ONBITA TMPAKTUYECKOM U HUCCIENOBATEIbCKON JIeSITEbHOCTH,
3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUHU XHUMUH.

B mpaktuke mpemnogaBaHus XUMHHM KaK Ha YPOBHE OCHOBHOTO 00IIero oOpa3oBaHUWs, TaKk U Ha
YpOBHE CpeaHero oOuiero odpazoBaHUs, NMPU ONPEIEICHUU COAEpPKATeIbHOM XapaKTepUCTUKH Lenen
W3Y4YCHHUS] TpeAMEeTa HalpaBJICHUEM TIEPBOCTEIICHHOW 3HAYMMOCTH TPAJUIMOHHO MPU3HAETCS
dbopMHUpOBaHNE OCHOB XMMHYECKOW HAYKH KaK OOJIACTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOU
JIESATETbHOCTH YeJIOBeKa M KaK OJHOTO M3 KOMIIOHEHTOB MHPOBOH KYJAbTYphl. C METOIUYECKON TOYKHU
3pEHHMS TAaKOU TOAXOJ K ONPEECIICHHIO TIeJIe N3yueHUs MpeaMeTa BISETCs BIIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pPEHUS TIAaBHBIMHU IEISIMU HU3Y4YEHUs npeameTra «XuMus» Ha 0a30BOM
ypoBHe (10 =11 xJ1.) sIBISIFOTCA:

e (opMUpOBaHUE CUCTEMbl XMMHUUYECKUX 3HAHUN KaK BaKHEWINIEW COCTABISIONIEH €CTECTBEHHO-
HAayYHOW KapTHHBI MHPA, B OCHOBE KOTOPOH JIEKAT KIIIOUEBBIC MOHATUS, (PyHIaMEHTaIbHbIE
3aKOHBI U TEOPUU XUMHUHU, OCBOCHUE S3bIKA HAYKH, YCBOCHHUE M TOHUMAaHUE CYITHOCTH JOCTYITHBIX
00001IeHNIT MHUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOPHUEH WX pa3BUTHI U
CTaHOBJICHUS;

e (GopMupOBaHWE U PA3BUTHE TMPEICTABICHUNA O HAYYHBIX METOJaX IIO3HAHUS BEIIECTB H
XUMUYECKUX PEeaKIui, HEoOXOMUMBIX I MPUOOPETCHHUs] YMEHHM OPHUEHTHPOBATHCS B MHPE
BEIIECTB U XUMUUYECKHUX SBICHHUH, UMEIOIINX MECTO B MIPUPOJIE, B MPAKTHUYESCKON U TTOBCETHEBHOM
KU3HU,

® pa3BUTHE YMEHHH M CMOCOOOB JESITEIBHOCTH, CBS3aHHBIX C HAONIONEHWEM U OOBICHEHHEM
XUMHYECKOTO SKCIIEPUMEHTA, COOIIOICHUEM MPpaBuil 0€30I1aCHOT0 OOpAaIEHHs C BEIlleCTBaMHU.

Hapsiny ¢ »Tum, comepikarenbHas XapaKTepUCTHKa IIeJIed W 3a]ad HW3ydeHus TNpeaMera B
mporpaMme M0 XHMHHM YTOYHEHAa M CKOPPEKTHMPOBAaHA B COOTBETCTBHU C HOBBIMH TPHOPUTETAMU B
cucTeMe cpemHero oomiero oopazoBanus. CeromHs B MpernogaBaHuy XUMUHW B OOJIBIICH CTETICHU OTAAETCS



IPEANOYTeHUE MPAKTUYECKOH KOMIIOHEHTE COIEp)KaHHs OOyueHHs, OPHEHTUPOBAHHON Ha MOATOTOBKY
BBITYCKHUKA  OOIIE00pa3oBaTeIbHOM — OpraHu3aluy, BIAJCIONIET0 HE HAO0OpOM  3HAHUH, a
(YHKIIMOHATBHON TPaMOTHOCTBIO, TO €CTh CHOCOOaMU M YMEHHMSIMH AKTUBHOTO TOJYYEHUS 3HAHUU U
NPUMEHEHHS UX B PEaTbHOM JKU3HU JIJIsl PEIICHUS] TPAKTUYECKUX 3a71ad.

B cBsi3u ¢ 3TUM Ipu U3y4EeHUH TpeaMeTa «XUMHS» TOMUHUPYIOIee 3HaYeHHE TPUOOPETAIOT TaKHe
LEeNU 1 3a]1a4M, KaK:

ajanTanyusg OOyYalomMXCsl K YCIOBHSM JHHAMHUYHO pa3BHUBAIOUIETOCS MHpa, (opMupoBaHue
UHTEJUIEKTYyalbHO ~ Pa3BUTOW  JHMYHOCTH, TOTOBOM K  CaMOOOpa3oBaHMIO,  COTPYIHHYECTBY,
CaMOCTOSITEIbHOMY HPUHSATHIO TPAMOTHBIX PEIICHUH B KOHKPETHBIX KM3HEHHBIX CUTYalHUsAX, CBI3aHHBIX
C BELIECTBAMU M UX MPHUMEHEHHEM;

¢dopmMupoBaHue y OOY4YaIOUIMXCS KIIFOYEBBIX HABBIKOB (KIJIFOUEBBIX KOMIIETCHIIHI), HMEIOIINX
YHUBEPCAIbHOE 3HAYCHHE JJISl Pa3IMYHbIX BUIOB JIEATEILHOCTU: PEHICHUS MPOOJieM, MOUCKA, aHAIN3a U
00paboTku MHPOpPMAIUN, HEOOXOAUMBIX IJIsi MPUOOPETEHHs ONbITA AEATEIBHOCTH, KOTOpas 3aHMMAaET
BRXHOE MECTO B IMO3HAHWU XUMHH, a TAKXKe JJIS OICHKH C TO3UIMHA KOJIOTMYECKOH Oe30MacHOCTH
XapakTepa BIUSHH BEIIECTB U XUMHUYECKUX MPOIECCOB HA OPraHU3M YeJIOBEKa U MPUPOJHYIO CPEeay;

pa3sBUTHE TIO3HABATEIbHBIX HMHTEPECOB, HMHTEUICKTYAIbHBIX W TBOPYECKHX CIIOCOOHOCTEH
00YJarOIINXCS: CIOCOOHOCTH CAMOCTOSITETIFHO MPHOOPETaTh HOBBIE 3HAHUS TI0 XUMHH B COOTBETCTBUU C
KU3HECHHBIMH TIOTPEOHOCTSIMH, HCIIOIB30BAaTh COBPEMEHHbBIE HH(POPMAIIMOHHBIC TEXHOJIOTUH IS TIOUCKA
¥ aHaJM3a yueOHOI U HayYHO-TIOMYJISIPHOW HH(POPMAIIIH XUMHYECKOTO COJICPKAHUS;

¢opmMupoBaHUE ¥ pa3BUTHE Yy OOYYArOMIMXCS ACCOLMATUBHOTO W JIOTMYECKOTO MBIIUICHHUS,
HAOTIONATeILHOCTH, COOPAHHOCTH, aKKypPaTHOCTH, KOTOPhIE OCOOCHHO HEOOXOIWMBI, B YaCTHOCTH, TPU
TUTAHUPOBAHUU M TIPOBEACHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE y OOydaromuxcs YOekKIEHHOCTH B T'yMaHHCTHYECKOW HAIpaBICHHOCTH XUMHH, €€
BOXHOW POJIM B PEUICHWH TIOOAIBHBIX MPOOJIEM pPalMOHAIBHOTO IPUPOIOIIOIB30BAHMS, TTOTIOTHEHUS
PHEPTEeTHYECKUX PECypcoB M COXPAHEHUS TPUPOIHOTO DPABHOBECHS, OCO3HAHUS HEOOXOJMMOCTH
0epe’KHOTO OTHOMICHHUS K MPUPOJIE U CBOEMY 3[0POBBIO, a TAK)KE MPUOOPETEHUS OIBITA UCTIOIb30BaAHHS
MOJTYYCHHBIX 3HAHWHA JJIsI TPUHATHS TPAMOTHBIX PEUICHUH B CUTYalMsX, CBSI3aHHBIX C XUMHYECKUMHU
SIBJICHUSIMHU.

B yuebHOM 1u1ane cpenHero oomiero oOpa3oBaHHs MpeaMeT «XUMUs» 0a30BOT0 ypOBHS BXOIUT B
cocTaB IpeaAMeTHOU obnactu «EcTecTBeHHO-HAaYYHBIE TPEIMETHI.

OO01iee ynCiIO YacoB, OTBEAEHHBIX IS M3YUYEHMs] XMMHM, Ha 0a30BOM YPOBHE CpPEIHEro oOLIero
oOpa3zoBanusl, cocrasisieT 68 yacos: B 10 kiacce — 34 yaca (1 yac B Hezenmto), B 11 knacce — 34 gaca (1
yac B HEJIEIIO).

COAJEPXAHUE OBYUYEHUS

10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHMYeCKO XMMUH

IIpenmer opraHMYecKOM XMMHMH: €€ BOSHUKHOBEHME, Pa3BUTHE M 3HAYEHUE B IOJYYCHHHM HOBBIX
BELIECTB M MarepuasoB. Teopus CTpOEHHsI OpraHudeckux coenuHeHuil A. M. bytiepoBa, e€ 0CHOBHbIE
noyioxeHusi. CTpyKTypHbIe (OpMYIbl OpraHuyecKux BemecTs. [oMomnorus, nzomepusi. Xumuueckas CBs3b
B OPraHWYECKUX COCAUHEHUSX — OIMHAPHBIE U KPATHBIE CBS3H.

[IpencraBnenue o kiaccuuKalud OpraHUYeckux BemecTB. HomeHknarypa oOpraHU4ecKux
COEIUMHEHUI (cucTemMaThyecKkas) M TpUBHAJIbHbIE HA3BaHUS BaXXHEHMIIMX MpeACTaBUTENEH KilaccoB
OpraHNYECKHUX BEIECTB.

OKCIIepUMEHTAIbHBIE METO/IbI U3YyUEHHsI BEIIECTB M UX IPEBPAIICHUI: O3HaKOMJIEHHE C 00pa3iamMu
OpraHMYECKMX BEHIECTB W MaTrephallaMd Ha HMX OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OpraHU4EeCKHX
BEIIECTB, HAONIOJCHHE U OMNHMCAHME JEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAILEHUI0 OpPraHMYeCKHX
BEIIECTB MPU HarpeBaHuu (IJIaBleHNe, OOYIIIMBAHHUE U TOPEHUE).

Yriesonopons!



AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH psA. MeTaH U 3TaH — MPOCTENIINE IPEACTaBUTENN
aNKaHOB: (pU3MUECKMe M XMMHUYECKHE CBOMCTBA (pEakluy 3aMEIICHHs M TOpPEHHs), HAXOXKICHUE B
IPUPOJIE, MOITYYEHNE U IPUMEHEHUE.

AJKeHBl: COCTaB M CTPOECHHME, TOMOJIOTMUECKMM psa. OTWIEH M OPONWIEH — IHpocTeiline
NpPEACTaBUTENIM  AJKEHOB: (M3MYECKHE MW XWMHUYECKHE CBOWCTBA (peakiuu THAPHPOBAHUS,
raJIOrT€HUPOBAHUS, TUIPATALlMU, OKUCICHUS U [TOJIMMEPU3ALINH ), IOTyYEHUE U IPUMEHEHHUE.

Ankanuensl: OytanueH-1,3 u mermnOyranueH-1,3: crpoeHue, BaKHEHIINE XMMHUYECKUE CBOWCTBA
(peakuus nonumepusanuu). IlomyuyeHne CHHTETUYECKOTO KayduyKa U pE3HHBI.

AJKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJIOTHUECKUH psAl. ALETHIEH — MpOCTeHInit
NpPEACTaBUTENIb AJKHHOB: COCTaB, CTPOCHHE, (U3NYECKHE W XHMHUYECKHE CBOWMCTBA (pEaKiuu
TUIPUPOBAHUS, FaJOT€HUPOBAHMS, TUIPATallY, TOPEHU), I0JIyY€HUE U IPUMEHEHHE.

Apenbl. benHzon: cocraB, crTpoeHHe, (HU3MUECKHME M XHMMHUYECKHE CBOHCTBAa (peakiuu
raJIOTeHUPOBAHUS M HUTPOBAHUS ), IOJYYEHUE U IPUMEHeHue. Tonyon: cocmas, cmpoenue, husuieckue u
Xumudeckue ceoucmea (peakyuu 2ano2eHuUposanus U HUMPOBAHUS), NOJYYeHUue U NpuMeHeHue.
TokcuuHOCTH apeHOB. ['eHeTHueckas CBA3b MEXAY YIIEBOJOPOJAMH, NMPUHAISKALMMU K Pa3INIHBIM
KJIaCCaM.

[TpuponHbIe HCTOYHUKH YTIIEBOIOPOAOB. [IpuponHeiii a3 u nomytHeie HeQTIHbIE ra3sl. Hedts u €€
npoucxoxaenrne. Crioco0s! mepepadboTKu He(TH: MEePEeroHKa, KPEeKHUHT (TEPMUYECKHUNA, KaTaIUTHICCKHIA),
nuponu3. [Iponykrel nepepaboTku HePTH, UX TPUMEHEHHE B NMPOMBIIUIEHHOCTH U B ObITY. KameHHBIi
YTOJIb U MPOJIYKTHI €T0 MepepaboTKH.

OKCIIepUMEHTAJIbHBIE METO/IbI U3YyUEHMSI BEIIECTB U UX IIPEBPAILCHUI: 03HAKOMJIEHUE C 00pa3amMmu
IUIACTMAcCC, KaydyykoB U pe3uHbl, Komwiekuuu «Hedtb» u  «VYromp», MoOIEIMpOBaHHE MOJIEKYI
YIJIEBOJIOPOJIOB U TaJOr€HONPOU3BOAHBIX, IPOBEIECHUE MPAKTUYECKON paloThI: MOJyY€HHUE STUJIEHA U
M3Y4YEHHE €r0 CBOMCTB.

Pacué€rHble 3ana4u.

Boblunicnenuss mo ypaBHEHHIO XMMHUYECKOM peakuuu (Macchl, 00béMa, KOJIMYECTBA HMCXOAHOIO
BEIIECTBA WJIM IMPOAYKTAa pEaKUMM IO M3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OAHOIO M3 MCXOIHBIX
BEIIECTB WM IIPOAYKTOB PEaKILIUH).

Kucaopoacoaepxamnue oprannyeckue coeinHeHUs!

[IpenenbHble ONHOATOMHbBIE CIIUPTBHI. METaHON U ATAHOI: CTPOEHHUE, PU3NUYECKUE U XMMHUYECKHE
CBOMCTBa (peakuMM C aKTUBHBIMH MeETajllaMH, TaJOreHOBOJOpPOJaMHU, TOPEHUE), IPUMEHEHHUE.
BomoponHbie CBSI3M MEXAYy MOJIEKYyJaMH COUPTOB. JleCTBHME MeTaHoda M 3TaHOJIAa HAa OPraHUu3M
YeJI0BeKa.

MHoOroaroMHble CHHUPTHL. DTUJICHIIMKOAb U IVIMILEPUH: CTPOEHUE, (PU3NYECKHE U XUMHUYECKHE
CBOMCTBa (B3aUMOJEICTBHE CO WIENOYHBIMU METaJlJlaMH, KaueCTBEHHAas pEaKIMs Ha MHOTOaTOMHbIE
cnupthl). JlelicTBue Ha opraHu3M yenoBeka. [[puMeHeHne munepruHa U STHIICHITTMKOISL.

®eHoI: CTPOECHHE MOJEKYNbl, (U3MUYECKHEe W XHMHUYECKHE CBOMCTBA. TOKCHYHOCTH (eHoJa.
[Ipumenenue denomna.

Anpaeruapl U kemouwvl. PopMaNbIETU], aleTalbJAETHA: CTPOCHUE, (PU3NYECKUE U XMMHUYECKHE
CBOMCTBA (peaKIMK1 OKUCICHHS U BOCCTAHOBIICHHUS, KAU€CTBEHHBIE PEaKIUH), T0JIyYeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE ITpeJIeNbHbIE KapOOHOBBIE KUCIOThI. MypaBbHHAasI M YKCYCHasi KUCJIOThI: CTPOEHHE,
¢duznyeckue U XMMUYECKUE CBOMICTBA (CBOMCTBa, OOIIME JJIs Kjlacca KUCIOT, peakuus dTepuduxanun),
nojgyyeHue u npuMmeHeHue. CTeapuHOBass M OJIEMHOBAas KHUCJIOTHl KakK MPEACTaBUTENN BBICHINX
KapOOHOBBIX KUCJIOT. Mblila Kak COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOIIEE ACHCTBUE.

CrnoxHble 3(Upbl KaKk MPOU3BOIHBIE KapOOHOBBIX KHUCIOT. ['MIpoian3 ciaokHbIX 3¢upoB. JKupsl.
I'maponus xupos. [Ipumenenue xupoB. bruonorudeckas poib KUPOB.

VYrneBonpl: cocTaB, Kiaccupukanus yrieBogoB (MOHO-, AW- W MOJHcaxapuisl). [oko3a —
IPOCTEHIINI MOHOCAXapuJ: OCOOCHHOCTH CTPOECHMSI MOJIEKYJbl, (U3NYECKHEe U XUMUYECKHE CBOWCTBA
(B3aumopeiictBue ¢ rumpokcuaom memau(ll), okucieHne amMMuadHbIM pacTBOpoM okcuma cepebpa(l),
BOCCTaHOBJICHHE, OpO’KE€HUE IIIIOKO3bl), HAXOXACHHWE B NPUPOJE, MPUMEHEHHE, OUOJIOTHYEeCcKas pPOJib.
®ortocunrte3. DpykTo3a Kak U30Mep IIIOKO3bI.

Kpaxman u wnemmono3a Kak MNpupoaHble mnonuMepbl. CTpoeHue Kpaxmajlia U ILEJUTIONIO3bI.
duznyeckre U XMMUYEeCKHe CBOMCTBA Kpaxmaia (TUAPOIIN3, KaUeCTBEHHAs PeaKkIus C HOIO0M).




DKcIepUMEHTaNIbHBIE METO/Ibl U3yUCHUS BEIIECTB U UX MPEBPAIlEHUI: IpOBeACHNE, HAOMIONEHHE U
ONMCAHHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHUE CIUPTOB, KAau€CTBEHHBIE PEAKLHUHU OJHOATOMHBIX
cnupToB (okucieHue 3taHona okcuaom menu(ll)), MHOroaToMHbBIX CIUPTOB (B3aUMOACHCTBUE TIIUILIEPUHA
¢ rugpokcunoM Mmeau(ll)), anprerngoB (OKHCIEHHE aMMHAYHBIM pPacTBOpoM okcuaa cepedpa(l) u
ruapokcunom Meau(ll), B3ammopeiicTBue Kpaxmalia C HOIOM), TPOBEACHHE MMPAKTHYECKON pabOTHI:
CBOMCTBA PaCTBOPA YKCYCHOW KUCIJIOTHI.

Pacuérnble 3anaun.

Bbruncienuss mo ypaBHEHHIO XUMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYECTBA HCXOIAHOTO
BEIIECTBA WJIM MPOJYKTA PEaKIUH IO HM3BECTHBIM Macce, 00BbEMY, KOIMYECTBY OAHOTO U3 HMCXOJHBIX
BEIIECTB WJIM IIPOIYKTOB PEaKLUN).

A3oTcoaepxKaliyue OpraHuuecKre COeIMHEHUSI.

AMUHOKHCIOTHI Kak aM(pOTEepHbIE OpraHWYecKue coenuHeHus. DU3NUecKue M XHUMHUYECKHE
CBOMCTBAa aMUHOKUCIIOT (Ha IpUMepe miuiuHa). buonornueckoe 3HadeHre aMUHOKUCIOT. [lenTuast.

benkn kak mpUpoIHBbIE BBICOKOMOJEKYISIpHbIE coequHeHus. llepBuuHas, BTOpu4Has U TpeTUYHAas
CTpYyKTypa OeskOB. XUMHUYECKHUE CBOMCTBA OEJIKOB: TUAPOJIN3, IEHATypalys, KaYeCTBEHHbIE PEaKIUu Ha
OeNKHU.

OKCIIEpUMEHTAJIbHBIE METOAbl MU3YUEHMsI BELIECTB U MX MpPEBpallleHUii: HAONIOJCHUE U ONMCaHHE
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHaTypalus OEJIKOB IIPU HarpeBaHUU, LIBETHbIE PEAKIIMH OEJIKOB.

BbicokoMoJieKy/IsipHbIe COeANHEHUSs

OCHOBHBIE OHSTHSI XUMUHU BBICOKOMOJIEKYJISIPHBIX COEMHEHUI: MOHOMED, MOJIUMEp, CTPYKTYPHOE
3BEHO, CTENEHb IOJIMMEPHU3aLUU, CpEeAHssl MoJeKylsipHas wmacca. OCHOBHBIE METOAbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN — MOJIMMEpHU3alis U MOJIUKOHACHC ALK

OKCIIepUMEHTAJIbHBIE METO/IbI U3YUEHMSI BEIIECTB U UX IIPEBPAILCHUI: 03HAKOMJIEHUE C 00pa3amMu
HIPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KayuyKOB.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXnpeAMETHBIX CBA3€M Ipu M3y4eHHHM opraHuueckoil xumuu B 10 Kiacce
OCYIIECTBIIIETCS UY€pe3 MCIIOJIb30BAHUE KaK OOLIUX €CTECTBEHHO-HAYYHBIX MOHSITHM, TaK W IMOHATHH,
ABJISIOLUXCS CUCTEMHBIMU JIJIS1 OTAEJIbHBIX IIPEMETOB €CTECTBEHHO-HAYYHOTO [IUKJIA.

OOme ecTecTBEHHO-HAYYHbBIC TOHATHSA: SBICHWE, HAyYHBIH (DaKT, THUIOTE3a, 3aKOH, TEOpHs,
aHamu3, CHUHTE3, KIacCUPUKAIMs, TEePHONUYHOCTh, HAOIIONEHUE, W3MEPEHHE, HKCIIEPHMEHT,
MOJIEJINPOBAHUE.

®usnka: marepus, SHEprus, Macca, aroM, 3JIEKTPOH, MOJEKYla, JHEPreTHYeCKHl YpOBEHb,
BEIIECTBO, TEJIO, O0bEM, arperaTHO€ COCTOSHUE BEIECTBA, (PU3MYECKUE BEIMYMHBI M E€IWHHUIBI UX
U3MEPEHMUSL.

buonorusa: xknerka, opraHusMm, Ouocdepa, oOMEH BemecTB B oOpraHusMme, (OTOCHUHTES,
OMOJIOrMYeCKH aKTUBHbIE BelllecTBa (O€IKH, YITIEBObI, )KUPBL, (PEPMEHTHI).

['eorpadus: MuHepalibl, FOpHbIE TIOPObI, TIOJIE3HBIE HCKOMAEMbIE, TOILIIUBO, PECYPCHI.

TexHonOrus: NUIIEBBbIE MPOAYKTHI, OCHOBbl PALMOHAIBHOTO NHUTAaHMS, MOIOLIUE CpPEICTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE IIpernaparbl, Marepuajbl U3 HCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.

11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernueckne 0OCHOBbI XUMUM

XuMHUYeCKUU dmeMeHT. AToMm. Slapo aTtoma, W30TOMBI. DIEKTPOHHAS 000J0YKa. DHEPreTHUUECKUE
YPOBHH, TOAYPOBHU. ATOMHbIC opOuTamu, S-, P-, d- asnemeHThl. OCOOCHHOCTH pacIpeaeICHUs
JJIEKTPOHOB 10 OpOMWTaNsIM B aroMax »3JEMEHTOB TMEPBBIX YETHIPEX TMEPUOJIOB. JIEKTPOHHAS
KOH(UTrypaius aroMoB.

Ilepnonmueckuii 3akoH u Ilepronnueckas cucrtema xumudeckux aieMeHtoB . M. Menneneesa.
Cas3b nepuoanydeckoro 3akoHa u [lepuonnueckoit cuctemel xumMuueckux snemeHToB 1. M. Menaeneesa ¢
COBPEMEHHOM TeopHel cTpoeHHsI aTOMOB. 3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMUYECKUX 3JIEMEHTOB



1 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEUIECTB IO IPYIIaM U MepuoiaM. 3HaueHHe MepUOANYECKOTO
3aKOHA B Pa3BUTHUU HAYKHU.

Crpoenue BelecTBa. XuMuueckasi CBA3b. Buabl XuMHueckol CBs3U (KOBaJIEHTHAsl HEMOJSpHAs U
HoJsipHasi, MOHHAs, MeTaJIMueckas). MexaHu3Mmbl 00pa30BaHUS KOBAJICHTHOW XHMHYECKOH CBSI3U
(0OMEHHBIN W JOHOPHO-aKIENTOPHBIN). BomoponHas cBsizb. BaneHTHOCTh. DNEKTPOOTPHUIATEIHHOCTS.
Crenenp okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BewiecTBa MONEKYIIpHOTO M HEMOJIEKY/ISIPHOTO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa BEIIECTBA.
Tunsl KpUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTD CBOMCTBA BELIECTB OT TUIA KPUCTAJUINYECKON PEILIETKH.

IlonsiTne 0 pgucnepcHsIX cucreMax. VCTMHHBIE M KOJUIOMIHBIE pacTBOpbel. MaccoBas noms
BEIIECTBA B pacTBOPE.

Knaccugpukanuss Heopranuyeckux coequHeHud. HomeHkmarypa HEOpraHHYECKUX BELIECTB.
I'enernueckas cBA3b HEOPraHUYECKUX BELIECTB, IPUHAIJICKAILNX K PA3INYHBIM KJIaccaM.

Xumnueckas peakuus. Knaccudukanus XuMUYeCKUX peaklnii B HEOPTaHUUECKOW U OpraHuYeCcKOM
XUMHUHM. 3aKOH COXPAaHEHHUS MacChl BEIIECTB, 3aKOH COXPAHEHHS M IPEBPALICHUS] DSHEPIUM IIPU
XUMHUYECKUX PEAKLUAX.

CKopoCThb peakiuu, €€ 3aBUCUMOCTh OT Pa3MYHbIX (pakTopoB. OOpaTuMbIe peaki. XUMHUECKOe
paBHOBecue. DaKTOPBI, BIUAIOIIME HA COCTOSIHUE XUMHUUYECKOro paBHoBecus. [Ipunnun Jle Hlarense.

OnexTponutuyeckas auccounanus. CuipHble U ciadble ueKTpoauThl. Cpeaa BOIHBIX PacTBOPOB
BEIIECTB: KUCIIas, HEUTpaibHas, 1EJI04HAas.

OKHCIUTENBHO-BOCCTAHOBUTENIbHBIE PEAKLIUU.

OKCIIEpUMEHTAJIbHBIE METO/bl M3Y4YEHMs BEIIECTB M MX IPEBPAIICHUN: JIEMOHCTpalus TaOiuil
«Ilepuognueckass cucrema xuMmuueckux onemeHtoB JI. M. MenaeneeBa», wH3ydeHHEe MOIEIEH
KPUCTAJUIMYECKUX PEIETOK, HAOMIOACHNE W ONMHCAaHWE JIEMOHCTPALMOHHBIX W J1a0OpaTOPHBIX OIBITOB
(paznoxeHue NEepOKCHAa BOAOPOAAa B IPHUCYTCTBUU KaTalu3aropa, OMNPEAENIEHUE Cpeapl pPacTBOPOB
BEIIECTB C TIOMOIIBI0 YHUBEPCAIBHOTO WHAWKATOPa, pEaKIUH HWOHHOTO OOMEHa), MpOBEICHHE
NPaKTUIECKOW paboThl «BimsHue pa3nuyHbIX (JaKTOPOB HA CKOPOCTh XUMUYECKOW PEAKIIHM.

Pacuérnbie 3anaun.

Pacuérbl 1o ypaBHEHUSM XUMHUYECKUX pEaKIMi, B TOM YHUCIE TEPMOXMMHUYECKHE pacyéThbl,
Ppacué€Thl ¢ UCTIOIB30BAaHUEM MTOHATHS «MAcCcOBas J0JIsl BEIIECTBAY.

Heopranuyeckasi xumusi

Hemeramnel. Ilonoxxenne HemeraiioB B llepuoanyeckoit cucteme xuMudeckux snemeHToB /1. M.
MenzeneeBa U 0COOEHHOCTH CTpOEHMsSI aroMoB. (Pu3Mueckue CBONWCTBA HEMETAIOB. AJIIOTPONHUS
HEMETaJJIOB (Ha MpUMepe KUCIopoaa, cepsl, hocdopa u yriieposaa).

XUMHYECKHE CBOMCTBA BAXKHEHITUX HEMETAJUIOB (TajoreHOB, Cephl, a3oTa, ¢ocdopa, yrepoaa u
KPEMHUS) U UX COEAMHEHUH (OKCUIOB, KUCIOPOACOAEPKAIINX KUCIOT, BOAOPOAHBIX COEIUHEHUN).

IIpuMeHeHne BaKHENIINX HEMETAIIOB U UX COCUHEHUN.

Meramnsl. Ilonoxenne meramioB B Ilepuonmyeckoil cucreme xumuyeckux anemeHtoB JI. .
MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0ueK aToMOB MeTaiuioB. OOmue guznueckue
cBoiicTBa MeTasuioB. CIUIaBbl METAIIOB. DIEKTPOXUMHUECKUH Psil HAIIPSDKEHUN METaIJIOB.

XUMHUYECKHE CBOMCTBA BaXHEHIITUX METAIJIOB (HATPUM, Kajduil, KaJbIMi, MarHWi, aJTlOMHHHM,
LUHK, XPOM, JK€JI€30, MEJIb) U UX COEANHEHUH.

O61mue crioco6sl noayyeHus: MetayyioB. [IpumMeHeHne MeTanoB B ObITY U TEXHUKE.

OKCIIepUMEHTAJIbHBIE METOJbl W3YYEHHs BEUIECTB M MX NPEBpAIICHUN: H3ydE€HHE KOJUIEKIMU
«Metamibl U cIjiaBbl», 00pa3lloB HEMETAJUIOB, PEIICHHE IKCIEPUMEHTAIbHBIX 3a]ad, HaONIoJeHUE U
ONMCAHNUE JIEMOHCTPALIMOHHBIX M J1a0OpaTOPHBIX OIBITOB (B3aUMOEICTBHE THIPOKCHUIA ATIOMHUHHS C
pacTBOpaMu KUCIIOT U IIEeJIoueH, KaueCTBEHHBIE PeaKI[Mi Ha KaTHOHBI METAJIIIOB).

Pacuérnrle 3amaun.

Pacuérel Macchl BemiecTBa WM 00bEMa ra3oB IO W3BECTHOMY KOJMYECTBY BELIECTBA, Macce WM
00BEMY OTHOTO M3 yYaCTBYIOIIUX B PEAKIIMH BEUIECTB, PACUETHI MacChl (00bEMa, KOJTUYECTBA BEIIECTBA)
MPOAYKTOB pEaKLMHU, €CJIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XuMHuS 4 )KU3Hb

Ponp xumum B oOecreueHuU OSKOJOTUYECKOM, HSHEPreTHUecKOl W MHIIEeBOM Oe30MacHOCTH,
pa3BuTUU MeAULIMHBL. [ToHSATHE 0 HAyYHBIX METOAAX MO3HAHUS BELUIECTB M XUMUYECKUX PEaKLIUH.



[lpeacraBnennss 00 OOIIMX HAYYHBIX NPUHIUIAX MPOMBIIUIEHHOTO TOJXYYEHHUS Ba)KHEHIINX
BELICCTB.

YemoBek B MUpPE BEUIECTB U MarepuaioB: BaXKHEHUINME CTPOUTENIBHBIE MaTepUalbl,
KOHCTPYKLIMOHHBIE ~ MaTepUallbl, KpacKH, CTEKJIO, KepamMHKa, MaTepHalbl JUId  DJICKTPOHMKH,
HaHOMAaTepHUaJIbl, OPraHUYECKHE U MUHEPAIbHBIC Y0OpEHUSI.

XUMHS U 3I0pOBbE YEJIOBEKA: IPaBUJIa HCIIOJIB30BAaHUS JICKAPCTBEHHBIX IIPENaparoB, IMpaBUila
0€3011acCHOT0 UCII0JIb30BaHUs IIPENaparoB OBITOBOM XUMUU B IIOBCETHEBHOM KU3HU.

MexnpenMeTHbIE CBA3H.

Peanuzanus MeXIpeIMETHBIX CBsI3€H MPH M3yd4eHUH 001Iei 1 HeopraHnueckor xumuu B 11 kmacce
OCYUIECTBIIIETCA 4Y€pE3 MCIIOJIb30BAHUE KaK OOLIMX E€CTECTBEHHO-HAYYHBIX IMOHSITHM, TaK W IMOHATHH,
ABJIAIOIINXCSA CUCTEMHBIMHU JUISl OTAENBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO0me ecTecTBEHHO-HAYYHbIC TIOHATHUS: HAyYHBIH (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJIU3, CHHTE3,
KJaccu(uKaIys, NepuoJUIHOCTh, HAOIIONEHUE, SKCTIEPUMEHT, MOJICIIMPOBAHKE, H3MEPEHHE, SIBICHHUE.

®dusuka: wmarepus, D3HEPrus, Macca, aroM, OJJIEKTPOH, IIPOTOH, HEWTPOH, HOH, W30TOIl,
PaZMOaKTUBHOCTb, MOJIEKYIA, SHEPTeTUUECKUI YPOBEHbB, BEIIECTBO, TEJIO, 00bEM, arperarHoe COCTOSHUE
BEIECTBA, (PU3MUYECKUE BETMUMHBI U CMHULIBI UX U3MEPEHUsI, CKOPOCTb.

buonorus: kierka, opraHm3M, 3KocucTeMa, Omocdepa, Makpo- U MHUKPOIIEMEHTHI, BUTAMHHBI,
00OMEH BEIIECTB B OPraHU3ME.

['eorpadus: MuHEpabl, TOPHBIE TOPOBI, OJIE3HBIE UCKOTIAEMBIE, TOILUINBO, PECYPCHI.

TexHoMOrUsA: XMMHMYECKass IPOMBIIUICHHOCTb, METaJULypIHs, IPOU3BOACTBO CTPOMUTEIBHBIX
MaTepuaioB, CEIbCKOXO3SHCTBEHHOE INPOU3BOJICTBO, MHUINEBAs MPOMBIIIICHHOCTD, (hapMarieBTHUYecKast
IIPOMBIIUICHHOCTh, IIPOU3BOJICTBO KOCMETHMYECKHUX IPENaparoB, IIPOU3BOJACTBO KOHCTPYKIMOHHBIX
MaTepHuallos, IEKTPOHHAs IIPOM
INVIAHUPYEMBIE PE3VJ/IBTATbBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHU HA BA3OBOM
YPOBHE CPEJHEI'O OBILIEI'O OBPA3OBAHMSA

JIMYHOCTHBIE PE3YJIBTATbI

®I'OC COO ycranapnuBaeT TpPeOOBaHUS K pe3yJabTaraM OCBOCHHUS OOYYarOIIMMHKCS MPOTpPaMM
cpenHero oomero o0pa3zoBaHMs (JIMUYHOCTHBIM, METampeIMETHbIM U  IpeaMeTHbiM). HayuHo-
METOAMYECKOM OCHOBOW ISl pa3padOTKH IUIAHUPYEMBIX PE3yJbTaTOB OCBOEHMSI MPOTPaMM CpPETHETO
00111ero 00pa3oBaHMs SBISIETCS CUCTEMHO-/IESITEIIbBHOCTHBIN TTOIXO/.

B cooTBeTCTBHU € CHCTEMHO-IESTEIPHOCTHBIM MOAXOAOM B CTPYKTYpE JIMYHOCTHBIX PE3YNIBTaTOB
OCBOEHHUsI TpeaMera «XHUMHS» Ha YpPOBHE CpPEAHEro OOILIero oOpa30BaHUsl BbIIEICHBI CIETYIOIIHE
COCTaBIISAIOILHE!

OCO3HaHHE OOYYAIOIIUMHCS POCCHUICKOM TPaKTAHCKOM HWIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEILHOCTU U CAMOOTPEAEIIEHUIO;

HAJIMYHE MOTUBAIMU K O0YYEHHIO;

IeJICHANPaBIIEHHOE Pa3BUTHE BHYTPEHHUX YOSKIECHHI TMYHOCTH HA OCHOBE KITIOUEBBIX IIEHHOCTEH
U UICTOPUYECKUX TPaguliii 0a30BOM HayKU XUMHH;

TOTOBHOCTB U CIIOCOOHOCTH 00YYarOIINXCSl PYKOBOACTBOBATHCSI B CBOEH JIEATEIBHOCTH LIEHHOCTHO-
CMBICIIOBBIMH YCTaHOBKAaMH, MIPUCYIUMH LEITOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHus;

HAJIMYHME TPABOCO3HAHUS DKOJIOTUYECKOM KYIBTYpbl M CIIOCOOHOCTH CTAaBHTh LIEIA U CTPOUTH
KU3HCHHBIC TUTAHBI.

JIM9HOCTHBIE PE3yNBTaThl OCBOCHUS TpeaMeTa «XUMHS» JTOCTHTAIOTCS B €IUHCTBE YYEOHOU H
BOCIIUTATEIILHON NIESTETFHOCTH B COOTBETCTBUHU C TYMaHUCTHYECKHUMH, COIMOKYIBTYPHBIMH, JTYXOBHO-
HPaBCTBCHHBIMH I[IEHHOCTSIMH W HJEaJIaMH POCCHUHCKOTO TPa)XIaHCKOTO OOINecTBa, MPHHATHIMA B
oOmiecTBe HOpMaMH W TIpAaBWJIAMH IIOBEIEHUS, CHOCOOCTBYIONIMMH TIPOIECCaM CaMOIO3HAHUS,
CaMOPAa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS IMIHOCTH O0YJArOIITUXCSI.

JIM9HOCTHBIE PE3yNBTaThl OCBOCHHS TpeAMeTa «XHUMUS» OTPaXarT CPOPMHPOBAHHOCTH OMBITA
MO03HABATENFHON M TPAKTHYECKON JESITeIHbHOCTH OOYyUYarOMIUXCs M0 Pean3aliy MPUHSATHIX B OOIIECTBE
[IEHHOCTE, B TOM YHCJI€ B YaCTH:

1) rpamaaHCcKOro BOCHIMTAHUA:



OCO3HaHUs 00Yy4YaIOIIMMUCS CBOMX KOHCTUTYIIHOHHBIX MPaB M 00S3aHHOCTEH, YBaXKEHUS K 3aKOHY U
IIPABOIIOPAJIKY;

IIPEJCTABICHUS O COLMAIBbHBIX HOPMaxX U IIPABUJIAX MEKIMUYHOCTHBIX OTHOIIEHUH B KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH EATENbHOCTH IPU CO3JaHUN y4eOHBIX MPOEKTOB, PEILICHUH
y4eOHBIX U NMO3HABATENIBHBIX 33/1a4, BHITOJHEHUN XUMHUECKUX SKCIICPUMEHTOB;

CIIOCOOHOCTH TNOHUMAaTh U NPUHUMATh MOTHBBI, HAMEPEHMS, JIOTUKY U apryMEHThl APYTUX IpH
aHaJM3€e Pa3IMYHBIX BHJIOB YUE€OHOH e TETbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHUSA

LIEHHOCTHOI'O OTHOILIEHUSI K ICTOPUYECKOMY U HAyYHOMY HACJIEUIO0 OT€UECTBEHHON XUMUU;

YBOKEHHUS K IPOIECCY TBOpPYECTBA B OOJIACTH TEOPUH M MPAKTUYECKOTO MPUMEHEHHUS XHMUH,
OCO3HAHMS TOTrO, YTO JOCTM)KEHHUS HAyKH €CTh pPE3yJbTaT IJIUTEIbHBIX HAOMIONEHHUH, KpPOIOTIMBBIX
AKCIEPUMEHTAIbHBIX IIOMCKOB, IOCTOSHHOTO TpyAa YYE€HbBIX U IPAKTUKOB;

MHTEpeca U MO3HABATENLHBIX MOTHBOB B MOJYYCHHH W TOCIEAYIOUIEM aHaiu3e WH(POpPMALUU O
NEPEOBBIX TOCTH)KEHUSAX COBPEMEHHON OTE€UECTBEHHON XUMUM;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMA:

HPABCTBEHHOI'O CO3HAHMUS, ITUUECKOTO [TOBE/ICHNUS;

CIIOCOOHOCTH OILIGHMBAaTh CHUTYallUM, CBSI3aHHBIE C XWMHUYECKUMHU SIBJICHUSIMHM, U TPUHUMATh
OCO3HAHHbIE PELICHUSI, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE MOBEJCHUE U MOCTYNKH CBOMX TOBAapHILEH C MO3UIMI HPAaBCTBEHHBIX
Y TIPaBOBBIX HOPM M OCO3HAHUE MOCIEICTBUN ITUX IIOCTYIIKOB;

4) popmMupoBaHus KyJIbTYpPbl 310POBbS:

MOHMMAaHHUS LIEHHOCTEH 3710poBOro u 0e3onacHoro o0pasa *KHU3HU, HEOOXOAUMOCTH OTBETCTBEHHOTO
OTHOIIEHHUS K COOCTBEHHOMY (PU3UYECKOMY U IICUXUUYECKOMY 370POBbIO;

coOroIeHus TpaBuI 0e30MacHOro OOpaImIeHus ¢ BEHIECTBaMU B OBITY, IOBCEHEBHOM JKU3HU U B
TPYILOBOM AEATENBHOCTH;

MOHMMAHUS LEHHOCTU IPAaBWJ MHAMBHUYAJBHOTO U KOJUIEKTUBHOIO O€30MAacHOIO IOBEICHMS B
CUTYaLUIX, YTPOXKAIOIIKX 37J0POBbIO U JKU3HHU JIOJEH;

OCO3HaHMSI IOCJEACTBUM U HENPUATHUS BPEAHBIX MPUBBIYEK (YIOTPEOIEHUS alIKOIoJis, HAPKOTHUKOB,
KypeHus);

5) Tpy1oBOro BoCIMTAHMSA:

KOMMYHHUKAaTHBHON KOMIIETEHTHOCTH B y4eOHO-HCCIIE0BATEIbCKOM NEATEIbHOCTH, OOIIECTBEHHO
M0JIE3HOM, TBOPUYECKON U IPYTUX BUJIAX JEATEIBHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEIIEHUU IPAKTUYECKUX 3aj[ad COLlMAIbHON HalpaBIEHHOCTH (B
paMKax CBOEro Kjacca, IIKOJbl);

MHTEpeca K NMPaKTUYECKOMY M3Y4YEHHIO Mpodeccuil pa3MyHOro poja, B TOM YHCJIE Ha OCHOBE
NPUMEHEHHUS TPEIMETHBIX 3HAHUH 110 XUMUU;

YBa)KEHUS K TPYLY, JIOSM Tpyda U pe3yibraraM TpyAOBOH eATeIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpY WHJIMBUIYaJbHOW TpAeKTOpUH o0Opa3oBaHus, Oymyien
npodeccun M peanu3alidd COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
crocoOHOCTeN K XUMHH, UHTEPECOB U TOTpeOHOCTEH 00I11eCcTBa;

6) 3K0/10rMYeCcKOro BOCIIMTAHNS:

HKOJIOTMYECKH 11€JIeCO00Pa3HOr0 OTHOILIEHUS K IPUPOJIE, KAK HCTOUHUKY CYIIECTBOBAHUS )KU3HU Ha
3emie;

MOHMMAaHUA [00ATbHOTO XapakTepa OHKOJOTHMYECKHX MpoOJieM, BIMSHUS SKOHOMUYECKHUX
MPOIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBLHOM CPENbI;

OCO3HaHMSI HEOOXOAMMOCTH HCIIOJIb30BAaHUSl JOCTIKEHUH XUMHM JJIs pElIeHHs BOIPOCOB
PaLMOHATILHOTO MPUPOJIONIOIH30BAHMS,

AKTUBHOTO HEINPUATHA JCHCTBUN, NPHUHOCSIIIMX BPEX OKPYXKAroIed NPUPOIHON Cpele, YMEHHUs
IPOTHO3UPOBAaTh HEOIAronpUsATHBIE OSKOJOTUYECKUE TOCIEICTBUS TNPEANPUHUMAEMBIX JEHCTBUI U
peIoTBpaIlaTh UX;

HaJIMYUs Pa3BUTOTO SKOJIOTUYECKOTO MBILIUICHHUS, SKOJIOTMUECKOW KYJIBTYpbI, OMbITA AESITEIbHOCTH
SKOJIOTUYECKOM  HAlpaBlICHHOCTH, YMEHHUS  PYKOBOJCTBOBarbcd HMHU B  II03HaBaTeNIbHOI,
KOMMYHHKaTHBHOM W COIMAJIbHOM TPaKTUKE, CIIOCOOHOCTM M YMEHHUS AaKTHBHO MPOTUBOCTOSTh
uaeonoruu xemohoouu;



7) HEHHOCTH HAYYHOT'0 IO3HAHMSA:

c(OpMHPOBAHHOCTU MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKU
U OOILIECTBEHHOM MPAKTUKH;

NOHMMaHMS CHenU(UKA XUMHUHU KaK HAyKH, OCO3HaHUS €€ poiu B (HOPMUPOBAHUU PAITMOHAIBHOTO
HAay4YHOTO MBIIUIEHUS, CO3JaHUU LIEJIOCTHOIO NPEJCTaBIeHHs 00 OKPYKAalOIeM MHUpPE KaK O EIUHCTBE
IOPUPOABI U YeNOBEKa, B IMO3HAHUHU MPUPOAHBIX 3aKOHOMEPHOCTEH M pemeHHH MpolieM COXpaHEHHS
IIPUPOAHOIO PAaBHOBECHS;

yOSKOIEHHOCTH B 0CO00W 3HAYMMOCTH XHMMHUHU JUII COBPEMEHHOW UMBWIM3AaLUMU: B e
TYMaHUCTHYECKOI HalpaBI€HHOCTH U BaXHOM POJIM B CO3JJaHMM HOBOM 0a3bl MarepuallbHOM KYIBTYpBI,
pemeHnH TI00aIbHBIX MPOOJIEM YCTOWYMBOTO Pa3BHTHSI YEIIOBEYECTBA — CHIPHEBOM, SHEPrETUUECKOM,
NUIIEBONW M SKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTHH METUIMHBI, 00ECIIEUEHUH YCIOBUM YCIICUIHOTO
TpyAa U 3KOJIOTUYECKH KOM(POPTHOH KU3HU KaXKIOTO WieHa 00IIeCTBa;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTH: IIOHMMAHMs CYLIHOCTH METOJOB ITO3HAHMS, UCIIOIb3YyEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIIOJNB30BaTh IMOJydyaeMble 3HAHMS JUIs aHajdu3a U OObSICHEHHS
SBJICHUI OKPYXKAIOIIEro MHpa M IMPOUCXOAAIIMX B HEM W3MEHEHHMH, YMEHHs JelaTb 0OOCHOBaHHbBIE
3aKJIFOYEHUSI HA OCHOBE HAyYHBIX ()aKTOB M HMMEIOMIMXCS JAHHBIX C LENbI0 TONYYSHHS JTOCTOBEPHBIX
BBIBOJIOB;

CHOCOOHOCTH CaMOCTOSITEIBHO HCIOJB30BaTh XUMHUYECKWE 3HAHHS JUIA PEUICHHs MpoodieM B
peanbHbIX JKU3HEHHBIX CUTYaIUsX;

MHTEPECa K MMO3HAHUIO U UCCIIEA0BATEIIbCKOU JEATEIBHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENPEPHIBHOMY O0Opa30BaHUIO0 U CaMOOOpPa30BaHUIO, K AKTUBHOMY
MOJTyYEHUIO HOBBIX 3HAHUM 110 XUMUU B COOTBETCTBUHU C KU3HEHHBIMU IOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM TPy/a B Pa3INyUHbIX chepax NpodecCHoHaIbHOM NeITeIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3ylIbTaThl OCBOSHHsI y4eOHOro mpenMera «XHUMUs» Ha YPOBHE CPEIHETO
o01ero 00pa3oBaHMs BKITIOYAKOT:

3HauuMble Il (OPMHUPOBAHUS  MHUPOBO33PCHHUS  OOYYAIOIIUXCS  MEKIUCHUIUIMHAPHBIC
(MeXMpenMeTHbIC) OOIICHAYYHbIC TOHSATHUS, OTPAKAIONIME IICIOCTHOCTh HAYYHOW KAapTUHBI MUpa |
cnenuuKy METOIOB TO3HAHMSI, UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKax (Marepwusi, BeIIeCTBO, SHEPTHUs,
SBJICHUE, TPOIECC, CUCTeMa, HAayYHBIH (aKT, MPHUHIIMI, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpPHs,
Uccre0BaHue, HaOMoIeHe, U3MEPEHHE, SKCIIEPUMEHT U IPyTHE);

VHHUBEpCcadbHble y4eOHble JEHCTBUS (IMO3HABATENbHBIE, KOMMYHHUKATHUBHBIC, DETYISITHBHbBIE),
obecrneunBaromue ¢GopMupoBaHue (GYHKIMOHATHHOW TPAMOTHOCTH M COIHMAIBHON KOMIETEHIIUU

00yYaronmxcs;

CIIOCOOHOCTH 00yJaroIuXxcst WCTIOJIb30BaTh OCBOCHHBIE MEXTUCIUTUTMHAPHBIC,
MHUPOBO33PEHYCCKHE 3HAHUS W YHUBEpCaJbHbIE Y4eOHBbIC JCHCTBUS B MO3HABATEIHLHOW W COLMAIBHOM
TIPaKTHUKE.

MertanpeaMeTHble  pe3ynbTarbl  OTPaXKAlOT  OBJAQJCHHWE  YHUBEPCAIBHBIMH  Y4EOHBIMH
MO3HABATEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYASTUBHBIMU JIEHCTBUSIMHU.

OBy1aieHe YHMBEPCAJbHBIMHI Y4eOHBIMU NMO3HABATEJIbHBIMY /IHiCTBUSIMH

1) 6a3oBbIe JJOTMYECKHE TeHCTBUSA:

CaMOCTOSITENILHO (POPMYIIUPOBATH U aKTYaIU3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpeNesaTh UEeNH NEeATeIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUH HX JOCTHXKEHHS, COOTHOCHUTD
pE3yAbTaThl ACATEIBHOCTH C MOCTaBICHHBIMHU LIEJISIMH;

MCIIOJIB30BaTh NMPU OCBOEHUU 3HAHUM MPUEMBI JIOTUUECKOTO MBIIIJIEHUSI — BBIIEIATh XapaKTEPHbIE
MPU3HAKU TOHATHI M YCTAaHABIMBATh UX B3aUMOCBSI3b, UCIIOJI30BaTh COOTBETCTBYIOIIME MOHATUS IS
00BSICHEHHSI OT/IETBHBIX (DAKTOB U SBICHUI;

BBIOMpATh OCHOBAHUS U KPUTEPUH IS KIACCU(UKAIIUHU BEIIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIUBATh NPUUYUHHO-CJIEICTBEHHBIE CBSI3U MEXAY N3YyUaeMbIMU SIBICHUSIMU;

CTPOUTH JIOTMUECKHE paCCYXIeHUs (MHIYKTUBHBIC, ICIyKTHBHBIC, 1O aHAJOTHH), BBISBISTH
3aKOHOMEPHOCTH ¥ TPOTUBOPEYUS B PACCMATPUBAEMBIX SIBICHUSAX, (OPMYIHPOBATh BBIBOABI H
3aKJIFOUCHMUS;



NPUMEHSATH B MpoLiecce MO3HAHUS, HCIIONb3yeMble B XUMHM CUMBOJIMUYECKUE (3HAKOBBIC) MOJIEIH,
npeoOpa3oBbIBaTh MOJEIIBHBIC MPEACTABICHUS — XMMHUYECKHH 3HaK (CHMBOJ) DJIEMEHTAa, XMMHUYecKas
dopmyna, ypaBHEHHE XUMUYECKOW PEaKIMK — NP PEIICHUH y4eOHBIX MO3HABATEIbHBIX U MPAKTHYECKUX
3a/1a4, IPUMEHATh Ha3BaHHBIE MOJEIIbHBIE NPEACTABICHUS I BBIABICHUS XapaKTEPHBIX INPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUECKUX PEaKUil.

2) 0a30BbI€e HCCIIEI0BATEIbCKUE NeHCTBUS:

BJIa/I€Th OCHOBAMHU METO/I0B HAy4YHOTI'O MI03HAHUS BELIECTB U XUMUYECKUX PEaKLIUi;

dbopMyaHpoBaTh LENH M 337a4d MCCIEOBAHUS, UCIONb30BaTh IMMOCTABICHHBIE U CAMOCTOSTEIHHO
c(hOopMyTUpPOBaHHbIE BONPOCHl B KaueCTBE HMHCTPYMEHTA IO3HAHUS M OCHOBBI i1 (POpMHUpPOBAHHS
THITOTE3BI TI0 TIPOBEPKE MPABHILHOCTU BBICKA3bIBAEMBIX CY)KJICHHIA;

BJaJIeTh  HABbIKAMM  CAMOCTOSITEJILHOIO  IIJJAHUPOBAaHUS M IPOBEJIEHUS  yYEHUUECKHUX
HKCIIEPUMEHTOB, COBEPILICHCTBOBaTh yMEHHUS HAONOAaTh 3a XOAOM IPOLECcCca, CaMOCTOSITEIbHO
IPOTHO3UPOBATH €ro Pe3yibTar, POpMyIHpoBaTh 00OOIIEHUSI U BBHIBOABI OTHOCHTEIBHO JOCTOBEPHOCTH
PE3yNIbTaTOB UCCIIEAOBAHMS, COCTABIATh 00OCHOBAHHBIN OTUYET O MPOAEIaHHOM padoTe;

IpUOOpPETaTh OMNBIT YYEHUYECKOM HCCIIENOBATENbCKON U IMPOEKTHOW JEATENbHOCTH, HPOSBIATH
CHOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEJIBHOMY IIOMCKY METOJOB PEIICHUS MPAKTUYECKHX 3ajad,
IPUMEHEHHUIO Pa3JIMYHbIX METOAOB [TO3HAHUSI.

3) padora ¢ nungopmamnueii:

OPUEHTHPOBATbCS B PA3MUYHBIX HMCTOYHHMKAX WH(MOpManuy (HAyYHO-TIOMYISPHAS JIHTEparypa
XUMHYECKOTO CONIEpKaHHsI, CIIPpaBOYHBIE MOCOOUs, pecypchl MHTepHeTa), aHanu3upoBaTh HHPOPMAIHIO
pa3uyHBIX BUAOB W (OpPM TPEACTABICHUS, KPUTUYECCKH OLEHUBATh €€ JOCTOBEPHOCTh U
HEIPOTUBOPEUNBOCTD;

(dopMyaHpOBaTh 3aPOCHl U MPUMEHSATH PA3IMYHBbIE METOJBI MPH TOUCKE U 0TOOpe MH(pOpMAaLUH,
HE0OXOMMOM JJ1s BBIIIOJIHEHUSI YU€OHBIX 3aj1a4 ONpPEAeIEHHOTO TUIIA;

npuoOpeTaTb  ONBIT  HCIOJNB30BAHUS ~ MH(POPMAIIMOHHO-KOMMYHUKATUBHBIX  TEXHOJIOTHH |
pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMAIBHYIO ()OpMY IpeAcTaBiIeHnus nH(popManuu (CXeMbl, TpapuKH,
Jarpammbl, TaOJIHLbl, PUCYHKH U JPYTHE);

UCTIOJIb30BaTh HAYYHBIM SI3bIK B Ka4eCTBE CpENCTBA Ipu paboTe ¢ XMMHUYEcKod HH(popMmammei:
OPUMEHATh MEXNpeAMETHbIE ((pU3MUEeCKMe M MaTeMaTHYeCKUE) 3HAKM M CHMBOJIBI, (DOPMYJIBL,
ab0peBuarypbl, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HAMVISTHOCTH.

OsJjiaeHHe YHUBEPCAIBbHBIMH KOMMYHUKATHBHBIMU 1€ CTBUSIMU:

3a/laBaTh BOINPOCHI IO CYIIECTBY OOCYXJAaeMOM TEeMbl B XOA€ Jualora W/WiIu AUCKYCCHUH,
BBICKa3bIBaTh HIEH, (HOPMYIHPOBaTh CBOM MPEMJIOKEHUS OTHOCHUTEIBHO BBIMOJHEHUS MPEIJIOKEHHOU
3a/1auu;

BBICTYNaTb C TMpPE3CHTAllMEeld pe3ylbTaToB IO3HABATEIbHOM  JESATENIbHOCTH, MOJIYYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMH IPH BBINOJIHEHUHM XHMHUYECKOTO SKCIIEPUMEHTA,
IPAKTUYECKOH pabOThI M0 UCCIEOBAHUIO CBOMCTB M3y4yaeMbIX BELECTB, Peau3aluy y4eOHOro MpoeKTa
U (opMyIUpOBaTh BBHIBOJIBI IO PE3yJIbTaTaM MPOBEAEHHBIX UCCIEOBAHUN MYTEM COINIACOBAHUS MO3ULIUN
B X07ie 00CYXeHUsI 1 0OMEHAa MHEHHSIMHU.

OsJjiajieHHe YHUBEPCAJIBLHBIMH PeryJIATUBHBIMH A€ CTBUSIMH:

CaMOCTOSITENIHO IJIAHUPOBATh U OCYLIECTBIATh CBOIO MO3HABATEIbHYIO NEATEIBHOCTD, ONPEIEIISS
e€ HenM M 3aJaud, KOHTPOJIUPOBaTh W IO Mepe HEOOXOAMMOCTH KOPPEKTHUPOBaTh IpeiaracMblid
aJITOPUTM JEHCTBUI TNpH BBHINOJIHEHUHM Y4YeOHBIX M HCCIIENOBAaTeIbCKUX 3ajad, BbIOMpaTh Haubolee
3¢ deKTUBHBIN CcIIOCO0 MX peIIeHUs ¢ YYETOM MOJYYEHHsS] HOBBIX 3HAHUI O BEUIECTBAX M XUMHUYECKHUX
peakuusx;

OCYUIIECTBIIATH CAMOKOHTPOJIb CBOEH JI€ITEIbHOCTH Ha OCHOBE CaMOAHaJIN3a U CAMOOIICHKH.

IMPEJIMETHBIE PE3VYJ/IBTATbI

10 KJIACC



ITpenmeTHBIE pe3ynbTaThl OCBOEHUS Kypca «Opranuueckas XUMMHs) OTpaXkaroT:

c(hOpPMUPOBAHHOCTh TMPEACTABICHUI O XWUMHUYECKOH COCTaBJISIONICH €CTeCTBEHHO-HAYyYHOU
KapTUHBI MHPA, POJIM XUMUU B TIO3HAHUH SIBICHUHN MPUPOABI, B (OPMHUPOBAHUH MBIIIJICHUS U KYIbTYpPbI
JUYHOCTH, €€ (YHKIIMOHAIBHOM TPAMOTHOCTH, HEOOXOAWMOW JUIsl pEIICHUS MPAKTUYECKHX 3ajad |
HKOJIOTUYECKH 000CHOBAaHHOTO OTHOIICHUS K CBOEMY 3/I0POBBIO U IIPUPOTHON Cpejie;

BJIQJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolUe IOHSTHS
(XMMHUYECKUH  DIIEMEHT, aToM, OJIEKTpOHHAs  O00OJOYKa  aromMa, MOJIeKYJa, BaJCHTHOCTD,
AIEKTPOOTPULIATEIBHOCTh, XUMUYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BEpHyTas M COKpamEHHAs),
MOJIb, MOJISIpHAsi Macca, MOJIAPHBIH OOBEM, YINIEPOIHBINA CKeNeT, (yHKUMOHAJbHAs TPYIINa, paJuKal,
U30MEpUs, U30MEPHI, TOMOJOTUYECKUI Psi, TOMOJIOIH, YIJIEBOJOPO/bl, KUCIOPOA U a30TCOAEpXallue
COEIMHEHUS, MOHOMEp, MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISIPHBIE COEIMHEHHUS); TEOPUHU U
3aKOHBl (Te€opus CTPOEHMsS oOpraHuueckux BewecTB A. M. bymiepoBa, 3akOH COXpaHEHHMS MaccChl
BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMUECKMH S3bIK XMMHHU; MHPOBO33PEHUYECKUE 3HAHMs, JIEKAIIUE B
OCHOBE MOHWMAaHHS NPUYMHHOCTHA M CUCTEMHOCTH XUMHUYECKUX SBICHUH, (DaKTOJIOIMYECKUE CBEIECHUS O
CBOHCTBAxX, COCTaBe, MOJTYYEHUH M OE30MaCHOM HCIIOJIb30BAaHUN BAXKHEWUIIMX OPraHUYECKHX BEIIECTB B
OBITY M IIPAKTUUYECKON JESATEIbHOCTH YEIOBEKA;

c(OpMHPOBAHHOCTh YMEHUU BBIABIISATH XapaKTEpPHBIC NPU3HAKW IOHATHH, YCTAaHABIUBATh WX
B3alMOCBSA3b, HCIIOJIb30BaTh COOTBETCTBYIOLIME TIOHATUS IIpU OINHUCAHUU COCTaBa, CTPOECHUS U
MPEBPAILLCHUI OPraHUYECKUX COCTUHEHU;

c(OPMHPOBAHHOCTh yYMEHHUI HCIOJIB30BaTh XUMHUYECKYI0 CHMBOJIMKY JUIA COCTaBJICHHUS
MOJICKYJISIDHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpamEHHON) (OpMyN OpPraHWYECKHX BEUIECTB M
YPaBHEHUH XUMHUYECKHX pEaKlui, H3roTaBIMBaTh MOJEIN MOJIEKYJ] OpPraHMYECKHUX BEIIECTB s
WUTIOCTPAIMKM UX XUMUYECKOTO U POCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAJIC)KHOCTh N3YUYCHHBIX OPTraHUYECKUX BEIIECTB
[0 X COCTaBy U CTPOCHUIO K OMPEACIEHHOMY KJacCy/Tpymie COeAMHEHUH (YIIeBOOPOAbI, KUCIOPOI
a30TCOZIEpPIKALLME COECIUHEHUS, BBICOKOMOJIEKYISIPDHBIE COEJUHEHMs), JaBaTb WM Ha3BaHMUsS IO
cucremarndyeckoit Homenknarype (IUPAC), a Taxke mpHBOIUTH TPUBHAIBHBIC HAa3BAaHHUS OTIEIBHBIX
OpPraHMYeCKHX BeIIeCTB (dTWJICH, MPONMJICH, aleTHIEeH, OJTWICHIIMKOIb, TIUIEepUH, (eHo,
dopmasiblierus, aueTalblIerusl, MypaBbUHAs KHUCJIOTa, YKCYyCHas KHUCIIOTa, OJIEMHOBAas KHCIIOTA,
CTEapHHOBAs KUCIIOTA, IIIFOK03a, GPYKTO3a, KpaxmaJl, HEeJIIII03a, IIUINH);

c(hOpMUPOBAHHOCTh YMEHUS ONPEAEATh BUABl XUMUYECKON CBS3M B OPraHUYECKUX COEIMHEHUSIX
(omvHapHBIE U KpaTHBIE);

c(OpMUPOBAHHOCTh YMEHUS MPUMEHSTH MOJIOKEHHSI TEOPUU CTPOEHHUS OPTaHUYECKUX BELIECTB A.
M. byrtnepoBa st OObSCHEHHUS 3aBHCHUMOCTH CBOWMCTB BELIECTB OT WX COCTaBa U CTPOEHUS; 3aKOH
COXPAHEHHUS MacChl BEIIECTB;

c(OpMUPOBAaHHOCTh YMEHHMI XapaKTepH30BaTh COCTaB, CTPOCHHE, (PU3NYECKHE U XUMHUYECKHE
CBOMCTBA TUIIMYHBIX MPEICTAaBUTENEH Pa3IMUHbIX KJIACCOB OPraHUYECKUX BEUIECTB (METaH, ITaH, STHIIEH,
MIPOTWIICH, aleTuieH, OyraaueH-1,3, merwnOyraauen-1,3, OeH307, METaHOJ, ATAHOJ, ATHJICHIJIUKOJb,
IMIEpUH, (PEHOJI, aleTalbJeru/l, MypaBbUHass M YKCYCHasl KHUCJOTHI, INIIOKO3a, Kpaxmall, LEeJUI0j03a,
aMUHOYKCYCHasl KHCJIOTa), WUIIOCTPUPOBAaTh TE€HETHYECKYI0 CBSI3b MEXIy HHUMH YypaBHEHUSMU
COOTBETCTBYIOLINX XUMHUECKUX PEaKIUi C UCTIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

c(OpMUPOBAHHOCTh YMEHHS XapaKTepU30BaTb HCTOUYHUKH YIJIEBOJOPOIHOIO ChIpbi (HEPTH,
OPUPOJIHBIA Ta3, Yroiib), CHOCOOBI MX TMEpepadOTKM M MPAKTHUECKOe NPUMEHEHHE MPOIYKTOB
nepepadoTKy;

c(hOpMUPOBAHHOCTh YMEHHI NPOBOIUTH BBIYMCIEHUS MO XHMUYECKUM YpaBHEHMSIM (Macchl,
00bEMa, KOJIMYECTBA MCXOAHOTO BEUIECTBA WM MPOAYKTAa pPEaKIMH IO U3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJTHOTO M3 MCXO/IHBIX BEIIECTB MM MPOIYKTOB PEAKIIUN);

c(hOopMHUPOBAHHOCTh YMEHUW BIIANIETh CHUCTEMOW 3HAHUM 00 OCHOBHBIX METOJAX HAYYHOTO
MO3HAHUS, HCIOJIb3YEMbIX B XUMHUHU IMPU H3YyYECHUHM BELIECTB M XHMMUYECKUX SIBIIEHUN (HaONoAeHue,
U3MEpEeHHEe, HKCIEPUMEHT, MOJAEIUPOBAHUE), HUCIOIb30BaTh CUCTEMHbIE XHMUYECKHWE 3HAaHUS s
OPUHATHUS PEHIeHUH B KOHKPETHBIX IKU3HEHHBIX CHUTYallMsX, CBA3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;



c(OpMHPOBAHHOCTh YMEHUH COONIONATh TMpaBWJa MOJb30BAHUS XHMHUYECKOW TMOCYIOW U
naboparopHbIM 00OpYyIOBaHMEM, a TaKKe NpaBWiIa OOpalleHHs C BELIECTBAMU B COOTBETCTBUU C
UHCTPYKLHUSMH 10 BBIIIOJTHEHUIO JIAOOPATOPHBIX XMMUYECKHX OIIBITOB;

c(OpMHPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBHIIOIHATh XUMHUYECKUI SKCIEPUMEHT (TIPEBpALCHHUS
OpPraHUYECKHX BEIECTB NPU HArpeBaHUU, MMOJyYCHHE STHIICHA U U3yUCHHUE €r0 CBOMCTB, KaueCTBEHHBIC
peaKIy OPraHMYeCKUX BEIECTB, JACHATypalus OCJIKOB MPH HArpeBaHUH, IIBETHBIC PEaKIMH OEIKOB) B
COOTBETCTBHH C IMpaBHJIAMH TEXHHKH O€30MaCHOCTH MpPU OOpAIleHUH C BEIIECTBAMHU U JIAOOPAaTOPHBIM
000py0BaHUEM, MPEACTABIATh PE3YIbTaThl XUMHUECKOTO KCIIEpUMEHTa B (OpMe 3aliCH ypaBHEHHMA
COOTBETCTBYIOIIMX PEaKIUil U (OPMYIHPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YIIBTATOB;

c(OPMHPOBAHHOCTh ~ YMEHHMH KPUTHUYECKM AHAJIM3UPOBAaTh XUMHUYECKYI0  HH(OpMAIHIO,
NOJTY4aeMyI0 U3 Pa3HbIX HCTOUYHUKOB (CpelcTBa MaccoBoi nHGpopmaiuu, IHTepHET U Ipyrux);

c(hOpMHUPOBAaHHOCTh YMEHHUH COONIONATh MpaBWJIa YKOJOTHYECKH IIeIeCO00Pa3HOTO MOBEICHUS B
OBITY W TPYAOBOM ACATEIHHOCTH B IEJISIX COXPAHEHHUS CBOETO 370POBbS U OKPYXKAIOIIEH MPUPOIHON
Cpeabl, OCO3HABaTh OINACHOCTh BO3JCUCTBUS Ha JKUBBIE OPTraHU3MBI OIPEACIIEHHBIX OPraHMYECKUX
BEIECTB, MOHMMas cMbica mokazarens [IJIK, moscHATP Ha mpuMepax CIocoObl yMEHBIIEHUS H
NPEAOTBPAIICHUS UX BPEIHOTO BO3ACHCTBUS HA OPraHNU3M YeJIOBEKa;

T 00YJaroIUXCsl C OTPAHUYCHHBIMH BO3MOKHOCTSIMU 3/JOPOBbS: YMEHHE NMPUMEHSATH 3HAHHS 00
OCHOBHBIX JOCTYITHBIX METOJaX TIO3HAHUS BEUIECTB U XUMUYECKHX SIBIICHHIA;

JUTSL CJICTIBIX M CITA0OBUAIINX O0YJAIONMIMXCS: YMEHHE UCTIONB30BaTh PEIbeHO-TOUCUHYIO CUCTEMY
o0o3HaueHuit JI. bpaiins a1 3anucu XUMUYECKUX (POPMYIL.

11 KJIACC

[TpenmeTHbIE pe3ynbTaThl 0cBOEHUs Kypca «O011as 1 HeopraHM4ecKast XUMUs» OTpa)KaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUN: O XHUMHUYCCKOW COCTABIIAIONICH €CTeCTBEHHO-HAyYHOM
KapTHHBI MHPA, POJIM XHUMUU B TIO3HAHHUH SIBJICHUH TIPUPOIBI, B (POPMUPOBAHUHU MBITIUICHUS U KYJIBTYPBI
JUYHOCTH, €€ (YHKIMOHAIBHOM TPAMOTHOCTH, HEOOXOAWMOW JUIsl PEIlICHUS MPAKTUYECKHX 3amad |
HKOJIOTMYECKH 0OOCHOBAaHHOT'O OTHOIIEHHUS K CBOEMY 3/I0POBBIO U IPUPOJHON CPELE;

BIQJICHUE CHCTEMOM XMMHYECKUX 3HAHMM, KOTOpPAas BKJIKOYAET: OCHOBOIIOJATAIOIIME IOHATHUS
(XMMHUYECKUH 3JIEMEHT, aToM, U30TOIl, S-, P-, 0- AMEKTPOHHBIC OpPOUTANIN aTOMOB, HOH, MOJICKYJIa, MOJIb,
MOJISIpHBI OO0BEM, BaJICHTHOCTb, SJIEKTPOOTPHUIATENBHOCTh, CTENEHb OKUCIEHMS, XUMHUYECKas CBS3b
(KoBaJIeHTHasl, MOHHAsI, METaJUINYECKasi, BOJOPOAHAs), KPUCTAIIIMYECKasl PEIIETKA, TUMBl XUMHUYECKHUX
peaKkui, pacTBOP, IEKTPOJIUTHL, HENICKTPOJIMTHI, SJIEKTPOJIUTHYECKAS IUCCOLMALNS, OKUCIUTEINb,
BOCCTaHOBUTEJb, CKOPOCTh XUMHYECKOH peakliy, XUMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOPHs
ANEKTPOIUTUYECKON AUCCONMALNY, epuoandeckuit 3akon . M. MenaeneeBa, 3aKOH COXpaHEHHSI MACChI
BEIIECTB, 3aKOH COXPAHEHMsI U MPEBPAIICHUs HYHEPIHH MPH XUMHUYECKHX PEaKIMsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3BIK XUMHUH, MHPOBO33PEHUYECKHE 3HAHUS, JIEKallMe B OCHOBE IOHUMaHUS
NPUYMHHOCTH M CUCTEMHOCTH XMMHUUYECKUX SBJICHHUH, (PaKTOJIOTMUYECKHE CBEIEHUSI O CBOMCTBAX, COCTABE,
NOJyYeHUM U O€30MaCHOM UCIHOJIb30BAaHUM BaXHEMIIMX HEOPraHMYECKHX BEIIECTB B OBITY U
IIPaKTUYECKOM I€ATEIIbHOCTH YEJIOBEKA,

c(OpMUPOBAHHOCTh YMEHHUH BBISIBIATH XapaKTepHbIE IPU3HAKM IOHATUM, YCTaHABIMBaThb HX
B3aMMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MMOHATHUS NPU ONUCAHUM HEOPTaHMUYECKHUX BEIIECTB U MX
IIPEBPAILCHMI;

c(hOpMUPOBAHHOCTh YMEHMH MCIIOJIb30BaTh XMMHUYECKYI0 CHUMBOJIMKY JUISl COCTaBJIEHUS (POpMYI
BEIIECTB W YPAaBHEHWH XHMHUYECKHX peakiuii, cucremarnueckyto HomeHknarypy (IUPAC) wu
TPUBHUAJIbHBIEC Ha3BaHUS OT/EIbHBIX HEOPraHMYECKUX BEIIeCTB (yrapHbli ras, yrieKUCIblid ra3, aMMHUak,
raméHasi U3BeCTb, HerameéHasi U3BeCTh, MUThEeBast Co/la, MUPUT U JIPYTHE);

c(OpMUPOBAHHOCTh YMEHHM ONpEAENsATh BAJIEHTHOCTb U CTENEHb OKUCICHHS XHUMHUYECKUX
JJIEMEHTOB B COEJUHEHMSIX PAa3JIMYHOIO COCTaBa, BUJ XUMHUYECKOM CBsI3U (KOBaJIEHTHasl, MOHHas,
MeTaJlJIn4yecKasi, BOJOPOHAs) B COCIMHEHUSAX, TUIl KPUCTAJUIMYECKOW PEHIETKH KOHKPETHOTO BEIECTBa
(aToMHasi, MOJIEKyJsipHasl, MOHHas, MeETa/NIMYecKas), XapakTep Ccpeabl B BOAHBIX pacTBOpax
HEOPraHUYECKUX COETMHEHUI;



c(hOpMHUPOBAHHOCTh YMEHUU YCTAHABIWBATh MPUHAIJICKHOCTh HEOPTaHUYECKUX BEIIECTB IO HX
COCTaBy K ONpeAenEéHHOMY KJIacCy/TpyIne COSAMHEHUN (IIPOCThIE BEMIECTBA — METAJUIBI U HEMETAJUIBI,
OKCH/JIbI, OCHOBAHHSI, KUCTIOTHI, aM()OTEPHBIC THAPOKCHIBI, COJIN);

c(hOpMHUPOBAaHHOCTh YMEHHI PACKPBIBaTh CMBICT Mepuoamueckoro 3akoHa [[. M. MenneneeBa u
JEMOHCTPHUPOBATH €TI0 CHCTEMAaTHU3UPYIONTYI0, O0BSICHUTEIBHYIO M IPOTHOCTHYECKYIO (DYHKITUY;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEpU30BaTh JJIEKTPOHHOE CTPOEHHE arOMOB XHMHUYECKHX
anemeHToB 1—4 mnepuonoB Ilepuoguueckoit cuctemsl xumuueckux anementoB J[. M. Menneneesa,
UCTIONB3YS TOHATHS «S-, P-, d-3JIEKTpPOHHBIE OPOUTAINY», «IHEPTETHUCCKUE YPOBHH», OOBICHSTH
3aKOHOMEPHOCTH HM3MEHEHHUsI CBOMCTB XMMHYECKHUX OJJIEMEHTOB W HX COCIMHEHHHM MO MepuojaM u
rpynnam Ilepuonuyeckont cuctemsl xuMuueckux ueMeHToB /. 1. Menneneesa;

c(OpMHPOBAHHOCTh YMEHHMH XapaKTepu30oBaTh (OMHUCHIBaTh) OOIIME XHWMHUYECKHE CBOMCTBa
HEOPraHMYECKUX BEIIECTB Pa3JIMYHBIX KJIACCOB, MOATBEPXKAATh CYLIECTBOBAHME TIC€HETHUECKOW CBSI3U
MEXJy HEOPraHWYECKMMHU BEIIECTBAMU C TOMONIBIO YPAaBHEHUH COOTBETCTBYIOIIMX XHUMHUYECKUX
peakuui;

c(hOpMHUPOBAHHOCTh YMECHHSI KIACCU(PUIIMPOBATh XUMHUECKHUE PEAKIINH 10 Pa3IMYHBIM IMPU3HAKAM
(4ucily ¥ COCTaBy pEarupyroluX BEMIECTB, TEIUIOBOMY J(h(}EKTy peakiuu, W3MEHEHUIO CTerneHei
OKHCIICHHS DJIEMEHTOB, 00PaTUMOCTH PEaKIUH, YYACTHIO KaTalln3aTopa);

c(hOpMHUPOBAHHOCTh yYMEHHW COCTABJISATh ypPAaBHEHUS pEaKUWd pa3jMYHbIX THUIIOB, TOJHBIC U
COKpaIIEHHBIC ypaBHEHUSI PEAaKIMi MOHHOTO OOMEHA, YYUTHIBAs YCIIOBHUS, MPU KOTOPBIX ITH PEaKIUU
UAYT J10 KOHIA;

c(OPMHPOBAHHOCTh YMEHUH TPOBOAWTH PEAKIHMH, MOATBEP)KAAIONINE KA4eCTBEHHBIH COCTaB
pa3IMYHBIX HEOPTaHMYECKUX BEUIECTB, PACIO3HABATH OIBITHBIM MYTEM HOHBI, MPHUCYTCTBYIOIIUE B
BOJIHBIX PACTBOPAaxX HEOPraHUYECKUX BEILIECTB;

c(OpMHPOBAHHOCTh YMEHUI PACKPHIBATH CYIIHOCTh OKHCIHUTEIBHO-BOCCTAHOBUTEILHBIX PEaKITHil
MIOCPENICTBOM COCTABIICHUS IEKTPOHHOTO OajaHca 3TUX PEaKIHii;

c(OPMHPOBAHHOCTh YMEHUH OOBACHATH 3aBUCHMOCTh CKOPOCTH XHMHYECKOH peakuuud OT
pa3sTUYHBIX (HAKTOPOB; XapakTep CMEIICHUS XUMHUYCCKOTO PAaBHOBECHS B 3aBHCHMOCTH OT BHEIITHETO
Bo3zaeiicTus (nmpunuui Jle [llarense);

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepH30BaTh XUMHUYECKHE IIPOIECCHI, JISKAIIHEe B OCHOBE
IPOMBIIIICHHOTO TOJyYeHHUs CEPHOM KHCIIOTHI, aMMHaKa, a Takke COPMUPOBAHHOCTH TPEICTaBICHHUH
00 00LIMX HAayYHBIX MPUHIIMIIAX U SKOJOTUYECKUX MPpoOIeMax XUMUYECKOTO MPOU3BO/ICTBA;

c(hOpMUPOBAHHOCTh YMEHUU MTPOBOJIUTH BHIYUCICHUS C UCIOIb30BAHUEM MOHATHUS «MaccoBast 10J1s
BEIIECTBAa B pacTBOPE», OObEMHBIX OTHOIIEHUH ra30B IPU XMMHUYECKUX PEaKILUsAX, MacChl BEIIECTBA WU
00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA, Macce WIM OO0BEMY OJHOTO W3 YYacTBYIOIIMX B
peaklyy BELIECTB, TEIUIOBOTO 3(PQeKkTa peakuuud Ha OCHOBE 3aKOHOB COXPAaHEHHsS MAacChl BEIIECTB,
MIPEBPAIICHHS U COXPAHEHHS YPHEPTUU;

c(hOpMUPOBAHHOCTh yMEHHUN COONIIONATh TMpaBUJia TOJH30BAHUS XUMHYECKOM TOCYIOW U
nabopaTopHeIM 000OpY/IOBaHHMEM, a TakKe MpaBWia OOpalleHHs] C BEIIECTBAMU B COOTBETCTBUHU C
WHCTPYKITUSIMHU T10 BBITIOITHEHUIO JTA0OPATOPHBIX XUMUYECKHUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUM MIAHUPOBATh M BBITIOJIHATH XUMUYECKUI HKCIIEPUMEHT (Pa3iokKeHUE
NepoKcua BOAOpPOJa B MPHUCYTCTBUM KaTajlu3aropa, OIpe/eJeHHE Cpeabl PAcCTBOPOB BEILIECTB C
MIOMOIIIbIO YHUBEPCAJIBbHOTO WHAMKATOpA, BIUSHUE pPa3IUYHbIX (PAaKTOPOB HA CKOPOCTh XHWMHUYECKOU
peaklny, peakii HOHHOTO OOMEHa, KaYeCTBEHHbIE PEaKUU Ha cynb(har-, KapOoHaT- U XJIOPUI-aHUOHBI,
Ha KaTUOH aMMOHMSI, pellleHHe SKCIIEPUMEHTANbHBIX 3a7a4 1o teMaM «Metamnel» u «Hemeranisi») B
COOTBETCTBUH C MpPaBUJIAMH TEXHHUKH O€30MacHOCTH NMpH OOpalleHUH C BEUIECTBAMHU U J1aOOpAaTOPHBIM
0o0opyaOBaHUEM, MPEACTABIATh PE3YIbTaThl XUMUYECKOTO SKCIepuMEeHTa B (opMe 3alucu ypaBHEHUH
COOTBETCTBYIOUINX peakuil U pOpMYIUPOBaTh BHIBO/IbI HA OCHOBE ITUX PE3YNIBTATOB;

cOPpMHUPOBAHHOCTh  YMEHUW  KPUTHUYECKH aHAIM3UPOBATh XHMHYECKYH0  HHGOpPMAIIHIO,
MOJIY9aeMYIO M3 Pa3HbIX HCTOYHHUKOB (CPEICTBA MacCOBOM KOMMYHUKAIH, IHTEepHET U IpyTHX);

c(hOpMUPOBAHHOCTh YMEHHUM COONIIOATh MPAaBHJIA YKOJIOTHYECKU IeTIeCO00pa3HOrO MOBEJICHUS B
OBITY W TPYIOBOM ACSATEIHHOCTH B IEJISIX COXPAHEHHUS CBOETO 370POBbS M OKPYXKAIOIMIEH MPUPOTHON
Cpelbl, 0CO3HAaBaTh OMACHOCTh BO3AEMCTBUS HA JKHUBBIE OPraHU3MbI OMPEAENEHHBIX BEIIECTB, MOHUMAs
cmbicn mokazarens [1/IK, moscHsaTh Ha mpumepax crnocoObl YMEHBIICHHUS W TPEAOTBpAICHUS HX
BPEIHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBeKa;



Ui 00YYaroIUXCsl C OrPAaHUYCHHBIMH BO3MOKHOCTSIMU 3[IOPOBbS: YMEHHUE NMPUMEHATH 3HAHUS 00
OCHOBHBIX JJOCTYITHBIX METOJ[aX MO3HAHUS BEUIECTB U XUMUYECKHX SIBIICHHIA;

JUISL CJICTIBIX U CITA0OBUAIIMX O0YJAIONIMXCS: YMEHHE UCTIONB30BaTh PEIbePHO-TOUCUHYIO CUCTEMY
0003HaueHU JL. bpaitng JUIs 3anucu XUMHYECKHX dbopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJTACC
KosnvecTBo yacoB JJIeKTPOHHbIE
HaumenoBaHue
Ne (undposbie)
pa3/ie]ioB U TeM Konrpoannpie | IIpakruyeckue
n/n Bcero o0pa3oBare/ibHbIe
MporpamMmMbl padoThI padoThI
pecypcsl
Pa3nen 1. TeopeTuueckne 0CHOBbI OPraHMYE€CKOl XUMUM
[Ipenmer
OpraHNYEeCKON XUMHH.
11 Teopus cTpoeHus 3 bubnuoreka [IOK
' OPraHUYEeCKUX https://myschool.edu.ru/
coenuHeHut A. M.
bytneposa
Hroro no pazneny 3
Pazjiesa 2. YiieBogopoabl
[IpenenvHble
21 IJ)IGBO S ’ bubaunoreka [IOK
' YHIEBOAOPOX https://myschool.edu.ru/
aJIKaHbI
Henpenenbunie
YIJIEBOJOPO/IBI: bubnuorexa [JOK
2.2 6 1
aJIKCHBI, aJIKaINCHBI, https://myschool.edu.ru/
AJIKUHBI
53 Apomarnueckue 5 bubnuoreka [JOK
' YIJIEBOAOPO/IbI https://myschool.edu.ru/
IIpuponnsie
54 HCTOYHUKHI 3 1 bu6mmoreka [IOK
' YIJIEBOAOPOIOB U UX https://myschool.edu.ru/
nepepadboTka
Wroro mo pazneny 13

Pa3nen 3. Kuciopoaconep:aiiue opraHu4eckue coeIuHeHHst

bu6moreka [JOK
3.1 Cruprei. Gexon 3 https://myschool.edu.ru/
Anbaeruanl.
3.9 KapboHnossie . 1 bubnuoreka [JOK
' KHUCI0ThIL. CIIOKHBIE https://myschool.edu.ru/
3¢upbl
bu6moreka [IOK
3.3 YIIeBOIEI 3 1 https://myschool.edu.ru/
Hroro mo pasnery 13
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Pasneu 4. A3orconep:kaniue oprann4eckue coequHeHu st

AMUHEL . ox
4.1 AMUHOKHCIIOTHI. 3 nomoreka L
https://myschool.edu.ru/
benku
Hroro no pazaeny 3

Pazjeua 5. BoicokoMoJiekyJisip

HbI€ COCAMHECHUSA

[TmacTmaccsl. bubmuoreka [IOK
51 2
Kayuyku. BonokHa https://myschool.edu.ru/
Hroro mo pazneny 2
OBIIEE KOJIMYECTBO 34 5 5
YACOB I1O ITPOT'PAMME
11 KVIACC
KosmmuecTBo yacos DJIeKTPOHHbIE
HaumenoBanue
Ne (uu¢posbie)
pa3xeaoB U TeM Kontpoabhnbie | IlpakTuyeckue
n/n Bceero oOpa3oBareJibHbIE
NPOrpaMMblI padoTbI padoThI
pecypcsbl
Pasjen 1. Teopernueckne 0CHOBbI XUMUM
CrpoeHue aToMOB.
[Tepuognueckuit
3aKOH U Eubs 10K
nOJIMoTEKa
11 Hepuonmieckas 3 https://myschool.edu.ru/
CHCTEMAa XMMHYECKUX
snemeHToB /JI. W.
Menneneena
CTtpoeHune BeniecTna.
19 leoroo 6 a3lli 4 bubmoreka [IOK
' p https://myschool.edu.ru/
BEIECTB
bu6moreka [JOK
13 XHMHUECKHE peaKiyn 6 1 1 https://myschool.edu.ru/
bu6mmoreka [IOK
Hroro no pasneny 13 https://myschool.edu.ru/
Pa3nen 2. Heoprannueckass XumMus
bu6moreka [IOK
2.1 Merauisi 6 1 https://myschool.edu.ru/
bu6moreka [IOK
2.2 Hemeranp: 9 1 1 https://myschool.edu.ru/
CBs3b
2.3 HEOPraHUYECKUX U 2 bubmmorexa IIOK
' P https://myschool.edu.ru/
OpraHu4eCcKuX
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BEIIECTB

Hroro no pasneny 17

bubaunoreka I[IOK
https://myschool.edu.ru/

Pa3nesa 3. XumMus ¥ KHU3Hb

bubaunoreka I[IOK
31 KM 1 HI3HE 4 https://myschool.edu.ru/
Hroro no pasneny 4
OBILEE KOJIMYECTBO 4 3
YACOB I1O [TPOI'PAMME
IHOYPOYHOE IINTAHUPOBAHUE
10 KJIACC
KoummuecTBo JJIeKTPOHHbIE
Ne Tema ypoka 4acoB undgpoBbie
n/n Hdara o0pa3oBare/ibHbIE
Bcero
pecypcsl
IIpenmer opraHMYeCcKOr XUMHUH, €€ bubnuoreka [JOK
1 1 08.09.23
BO3HUKHOBEHHUE, PA3BUTHE U 3HAYEHUE https://myschool.edu.ru/
Teopust cTpoeHUs] OpraHMYECKUX Eubs 10K
. . nOIMOTEKA
2 coequaenuii A. M. bytieposa, eé 1 15.09.23 httos://myschool.edu.ru/
OCHOBHBIE MOJI0KEHHUS
[Ipencrasienune o kiaaccupuKauu
opraHvueckux Bemects. Homenkmnarypa bubnuoreka [JOK
3 1 15.09.23
(cucremaruueckasi) U TpUBHUAJIbHBIE https://myschool.edu.ru/
Ha3BaHMS OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaBVI/I CTpPOEHHE, 1 290923 bubmuotexa [IOK
TOMOJIOTUYECKHUH Psifg https://myschool.edu.ru/
5 MertaH 1 3TaH — IPOCTEMILINE 1 29.09.23 bubmuotexa [IOK
IIPEICTABUTENN aJIKaHOB https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 06.10.23 buomiorexa LIOK
https://myschool.edu.ru/
7 OTWIIEH U NPOIUIIEH — MPOCTEMNIINE 1 13.10.23 bubmuotexa [IOK
MPEACTABUTENM AJTKEHOB https://myschool.edu.ru/
[TpakTrueckas padora Ne 1. «Ilonydyenue bubnuoreka [JOK
8 . 1 20.10.23
ATUJIEHA U U3YYECHHE €r0 CBOMCTBY» https://myschool.edu.ru/
9 Ankanuensl. byranuen-1,3 u 1 971023 bu6mmoreka [IOK

MetunoyTtaauen-1,3. [lonyuenue

https://myschool.edu.ru/
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CUHTETHUYECKOTO KaydyKa U PE3UHBI

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHUS,

10 TOMOJIOTHYECKUN psifl. ALICTHIIEH — 10.10.23 bubmmorexa LIOK
.. https://myschool.edu.ru/
MPOCTEHIIIHIA TPEICTABUTENH ATKUHOB
1 Brruucnenus no ypaBHEHUIO XUMHYECKON 1710.23 bubmuotexa [IOK
peakuuu https://myschool.edu.ru/
12 ApeHbl: 6eH30J1 ¥ TOIYyoJ. TOKCHYHOCTH 24.10.23 bubmuotexa [IOK
apeHoB https://myschool.edu.ru/
13 ['eneTnueckas CBsI3b YIIIEBOJOPOJIOB, 01.12.23 bubmorexa [JOK
MPUHAJICKAIIUX K Pa3IMYHBIM KJlaccam o https://myschool.edu.ru/
IIpupoaHble HCTOYHUKH YITIEBOIOPOAOB:
14 i pI/I p0 HHLH?I ras M nor IZII;IG HGI(L"E:IHILIG 08.12.23 Bubmzorera LIOK
pypoa vt . o https://myschool.edu.ru/
ras3bl, HeTh U MPOAYKTHI €€ mepepaboTKu
IIpupoaHble HCTOYHUKH YITIEBOIOPOAOB:
15 h§ pI/I p0 HHLH?I ra3 v rnon 1}1111:16 HeI(IbTI;HiIe 15.12.23 Bubmrorexa LIOK
PHPOZL YTHBH o https://myschool.edu.ru/
ras3bl, HeTh U MPOAYKTHI €€ repepaboTKu
16 KontponwsHas pabora no pazueny 991223 bubmuotexa [IOK
«YT1IeBonopoIb» https://myschool.edu.ru/
[IpenenbHBIE OJHOATOMHBIE CIIUPTHI: bu6mmoreka [IOK
17 29.12.23
METaHOJI U 3TaHoJ. BogopoHas cBsi3b https://myschool.edu.ru/
18 MHoOroaroMHbI€ CIIUPTHI: STUIICHIJIUKOIb U 13.01.24 bubnuoreka [{OK
DJIALIEPUH https://myschool.edu.ru/
DeHoI: CTPOCHUE MOJICKYITHI, (pU3HUecKre bubmuoteka [IOK
19 - 19.01.24
Y XMMUYECKHE CBOMCTBA, IPUMEHEHHE https://myschool.edu.ru/
20 Anpaerugpl: GopManbaAeTHa U 26.01.24 bubmuotexa [IOK
areTairbaerun. AeTod https://myschool.edu.ru/
21 OnHOOCHOBHBIE TIpeieNIbHbIE KapOOHOBBIC 03.02.24 bubnuoreka [{OK
KHCJIOTBI: MypaBbUHAs U YKCyCHAst R https://myschool.edu.ru/
99 [Ipaktruueckast pabora Ne 2. «CBoiicTBa 09.02.24 bubnuoreka [IOK
pacTBOpa yKCYCHOM KUCIOThI» o https://myschool.edu.ru/
CreapuHOBas U OJISMHOBAsI KHCIIOTHI, KaK
23 MIPEICTABUTENH BBICIIUX KapOOHOBBIX 16.02.24 bubamorexa LIOK
pel P o https://myschool.edu.ru/
KHCIIOT
Mpi1a Kak CONTM BBICIITUX KAPOOHOBBIX bubmoteka [JOK
24 N 23.02.24
KHCJIOT, KX MOIOIIEE JCHCTBHUE https://myschool.edu.ru/
CrnoxxHbie 2UPHI KaK MTPOU3BOIHBIE
$up P 8 bubaunoreka [IOK
25 KapOOHOBBIX KHCIIOT. [ MAPOIN3 CIIOKHBIX 01.03.24
https://myschool.edu.ru/
3¢upos
Kupsl: runponuns, npuMeHEHHE, bubmuotexa [IOK
26 15.03.24
Ouosiornyeckas poJib )KUPOB https://myschool.edu.ru/
27 VYrneBonbl: cocTaB, KiaccupuKaIus. 29.03.24 | bubnuoreka [JOK
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Baxnelimue npeacTaBuTenu: MIOK03a, https://myschool.edu.ru/
bpykTo3a, caxaposa
Kpaxman u nemrono3a kak mpupoHbie bubaunoreka I[IOK
28 P . pupor 1 05,04.24 | Duomiorexa Ll
IIOJINMEPBI https://myschool.edu.ru/
KonTposabHas padoTa 1o pasuein
29 «Kncio 0):[00):1[)6 mamneg I‘aHI/I}‘]-IeCKI/Ie 1 12,04.24 bubmorexa [IOK
p p P T https://myschool.edu.ru/
COCTUHEHHS»
bu6 e OK
30 AMWHBI: METHJIAMWH U aHUJIUH 1 19.04.24 nommorexa L
https://myschool.edu.ru/
AMUHOKHCIIOTHI Kak aM(oTepHbIe
bub6mmoreka [IOK
31 OpraHUYECKHE COCAUHEHUS, UX 1 26.04.24
https://myschool.edu.ru/
Ouosornueckoe 3HaueHue. [lentuap
benku kak nmpupoaHbIe bubauoreka [IOK
32 PHDOA 1 03.05.24 i
BBICOKOMOJIEKYJISIPHBIE COCIMHEHUS https://myschool.edu.ru/
OCHOBHBIC TTOHITUS XUMUH bu6mmoreka [JOK
33 ) 1 10.05.24 i
BBICOKOMOJIEKYJISIPHBIX CO€UHEHUN https://myschool.edu.ru/
OCHOBHBIE METO/IBI CHHTE3a Eubs OK
. oTeKa
34 BBICOKOMOJICKYIISIPHBIX COEIMHEHUH. 1 17.05.24 nommorexa I
https://myschool.edu.ru/
[TnacTMaccel, KayqykH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34
I[TPOI'PAMME
11 KJIACC
KoumuecTBo JJIeKTPOHHbIE
Ne 4acoB ara udpoBbie
Tema ypoka A i pp
n/n u3y4deHusi | oOpa3oBarTesIbHbIE
Bcero
pecypchl
1 XUMUYECKUH 2JIEMEHT. ATOM. 1 bubmuoreka [IOK
ONeKTpoHHas KOHQUTrypanus aTOMOB https://myschool.edu.ru/
Ilepuognueckuit 3akoH u llepuonnueckas
5 CHCTEMA XUMHUYECKUX 31eMeHToB [[. 1. 1 bu6moreka [IOK
MeHeneeBa, UX CBA3b ¢ COBPEMEHHOU https://myschool.edu.ru/
TEOpHEN CTPOEHUsI aTOMOB
3aKOHOMEPHOCTH U3MEHEHHUS CBOWCTB
XUMHYECKHUX JIEMEHTOB U UX
3 COEIMHEHMH MO rpynnaM U nepruojam. 1 bubmoteka [JOK
3HaueHue NEePUOUYECKOTO 3aKOHA U https://myschool.edu.ru/
CHCTEMBI XUMHUUYECKHUX AmemMeHToB ..
MeHzeneeBa B pa3BUTUH HAYKH
4 Crpoenue BemiecTBa. XMMHUUYECKas CBS3b, 1 bubmotexa [JOK
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€€ BUJIbI; MEXaHU3MBI 00pa30BaHUS
KOBAJICHTHOM CBsI3U. BogopoaHas cBs3b

https://myschool.edu.ru/

BaneHnTHOCTB. DNEKTPOOTPULIATENBHOCTb.

Crenenp okuciacHus. Berrecrsa

bubaunoreka [IOK

5
MOJIEKYJIIPHOTO ¥ HEMOJICKYJISIPHOTO https://myschool.edu.ru/
CTpOEHUs
[ToHsiTHE O IUCIIEPCHBIX CUCTEMAX.
bubaunoreka I[IOK
6 VcTHHBIE U KOJIJIOUIHBIE PACTBOPBI.
https://myschool.edu.ru/
MaccoBas 10715 BellecTBa B pacTBOpE
Knaccugukanus 1 HOMEHKIaTypa
7 HEOPraHUYECKUX COCAUHEHUM. bubnuoreka [IOK
I'eneTnyeckas CBA3b HEOPraHUYECKUX https://myschool.edu.ru/
BELIECTB, PA3JIUYHbIX KJIACCOB
Krnaccudukarus XUMHYECKUX PEaKIINi B
HEOPraHWYECKON U OPraHN4eCKON XUMUHU.
bubmmoreka [IOK
8 3aKOH COXpaHEHHS MACChl BELLIECTB;
https://myschool.edu.ru/
3aKOH COXPAHEHUS U MPEBPALLECHUS
SHEPTUU MPU XUMHUYECKHUX PEAKITUIX
9 Cxopoctsb peakiuu. OOparumblie bubmuotexa [IOK
peakunu. XuMHYECKOE PABHOBECUE https://myschool.edu.ru/
[TpakTuueckas paborta Ne 1. «Bnusiaue
bubaunoreka [IOK
10 pa3nuyHbIX (PAaKTOPOB HA CKOPOCTH
. https://myschool.edu.ru/
XUMHUUYECKOM peakLum»
ONEKTPOIUTHYECKAS AUCCOLUALIHSL.
[Tonstie 0 BomopoaHoM mokasaresne (PH)
bu6mmoreka [JOK
11 pacTtBopa. Peakiiun noHHOro oOMeHa.
https://myschool.edu.ru/
I'maponus opraHnYecKux u
HEOPraHMYECKUX BEIECTB
OKHCIUTENBHO-BOCCTAHOBUTEIILHBIE
bu6mmoreka [IOK
12 peakuuu. [lonstue o0 anexTponmsze
. https://myschool.edu.ru/
pacIuIaBoB U pacTBOPOB COJIEH
13 KonTponbHas pabota o pasnemny bubmuotexa [IOK
«Teopernueckue OCHOBBI XUMHUW https://myschool.edu.ru/
Mertansl, UX MOJIOKEHUE B
[Tepronnueckoll CUCTEME XUMUYECKUX
bu6mmoreka [IOK
14 anemenToB /. 1. MeHneneena u
https://myschool.edu.ru/
0COOEHHOCTHU CTpOEHUst aToMOB. O01ne
¢u3nUeckre CBONCTBA METAIJIOB
15 CniaBbel METAJUIOB. DNEKTPOXUMUYECKUI bubmuotexa [IOK
pAI HAIPSKEHU METAIIJIOB https://myschool.edu.ru/
16 XUMHYECKHE CBOMCTBA BaKHEHIIINX bub6moreka [IOK

METaJIOB (HaTpUi, KaJauii, KaJabIuii,

https://myschool.edu.ru/
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MarHui, aIIOMUHUN) U KX COSTMHCHUI

17 XUMHYECKHE CBOMCTBA XpOMa, MEJIU U UX bubmuotexa [IOK
COCIMHEHUN https://myschool.edu.ru/

18 XUMHYECKHE CBOMCTBA IIMHKA, Kejie3a U bubmuoreka [IOK
HUX COeOUHEHUN https://myschool.edu.ru/
ITpaktruueckas padora Ne 2. "Pemenue

bubaunoreka I[IOK
19 SKCIIEPUMEHTANIBHBIX 3374 110 TeMe
| https://myschool.edu.ru/
«MeTtanibi»
HemeTamnsl, X monoxkeHUe B

20 [lepuonuyeckoil cucteMe XUMHYECKUX bubmotexa [JOK
snemenToB 1. 1. MenzaeneeBa u https://myschool.edu.ru/
O0COOCHHOCTHU CTPOEHUS aTOMOB
®du3nuecKre CBONCTBAa HEMETAJUIOB.

bu6mmoreka [JOK
21 Anorponust HEMETaLUIOB (Ha IpUMeEpe
https://myschool.edu.ru/
KHCTI0pofa, cepsl, hocdopa u yriepoaa)

99 XUMHUYECKHE CBOMCTBA rajJOr€HOB, CEPhI bubnuoreka [IOK
U UX COCIMHEHUN https://myschool.edu.ru/

93 XuMHYeCcKre CBOMCTBA a30Ta, (pocodpa u bubmuotexa [IOK
HUX COeOUHEHUN https://myschool.edu.ru/

24 XuMHYeCKre CBOMCTBA yIiepoa, bubauoreka [IOK
KpPEMHUS U UX COCTMHEHUHN https://myschool.edu.ru/

o5 [IpuMeHeHre BaKHENUIINX HEMETAIIIOB U bubnuoreka [IOK
UX COEIUHEHHI https://myschool.edu.ru/
O00011eHNEe U CUCTEMATU3AIA 3SHAHUHN

26 o teMe «Hemeramibly. Beraucienns no bubnuoreka [{OK
YPaBHEHUSAM XUMUUYECKUX PEaKIUN U https://myschool.edu.ru/
TEPMOXUMHUYECKHE PACUETHI
[TpaxTrueckas padota Ne 3. «Pemenue

bu6moreka [IOK

27 AKCIIEPUMEHTAJIbHBIX 3a/a4 110 TeME

" | https://myschool.edu.ru/
Hemeranmsr"»

28 KontponpHas pabora no remam bubnuoreka [JOK
«Metaie» n «Hemeramns» https://myschool.edu.ru/
Heoprannueckue u opranmdeckue

bu6mmoreka [IOK
29 KHCIIOThL. Heopranuueckue u
https://myschool.edu.ru/
OpTraHWYECKHE OCHOBAHUSI
AmMoTepHbIe HeOpraHUYEeCKUE U

30 OpraHMYECKHE COEINHEHUS. bubnuoreka [JOK
I'eneTnyeckas CBA3b HEOPraHUYECKUX U https://myschool.edu.ru/
OpTraHUYECKHUX BEIECTB
Pornb xumuu B obecriedeHnn

. . bubaunoreka [IOK

31 HKOJIOTMUECKOM, FHEPreTUUECKON U

MUIIEBOM 6C3OHaCHOCTI/I, pasBUTUU

https://myschool.edu.ru/
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MEIULMHEI

[IpencraBienus 06 OOIUX HAYYHBIX

32 IIPUHIUIIAX [IPOMBIIIIEHHOIO II0JIYyYEHUS 1 Bubmrorexa OK
P uu P T https://myschool.edu.ru/
BAKHEUIIINX BEILIECTB
bubaunoreka [IOK
q
33 €JIOBEK B MUPE BEIIECTB U MaTePHAIIOB 1 httos://myschool. edu.ru/
bubaunoreka I[IOK
34 XHMI H 310pOBbE HenoBera 1 https://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOT'PAMME
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YYEBHO-METOJIMYECKOE  OBECHEYEHUE  OBPA3OBATEJLHOI'O
MMPOIIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI JIVISA YAEHUKA

Xumus, 10 xnacce/ I'abpuensn O.C., OOmEeCTBO C OrpaHMYEHHON OTBETCTBEHHOCTHIO
«JIPODAY»; AKIIMOHEpHOE 00111eCTBO «H3marenbcTBO «IIpocsemieHue»
* Xumus, 11 kmacc/ I'abpuensa O.C., O61ecTBO ¢ OrpaHUYEHHON OTBETCTBEHHOCTHIO

«IPO®Ay; AxuimonepHoe obmiectBo «M3narensctBo «IIpocBemeHuey

METOAUYECKUE MATEPHUAJIBI JJJISI YUYUTEJIA

1. O.C.I'abpuensn, ['I'.JIsicoBa «Xumusi Meronuueckoe nocooue — 6a30BbIil ypOBEHbY -
M.: ipoda 2022 rog.

2. O.C.T'abpuensn, N.I.OctpoymoB, «O011as XuMus B TecTax, 3ajadax, yIpaxKHEeHHUSX.
11 xmace» — M.: JIpoda, 2023 ron.

3. O.C.I'abpuensn, I1.H.bepe3kun, A.A.YmakoBa «Xumus 11 kmacc: KoHTponbHbIE U
IPOBEPOUHBIE padOTHI K yueOHUKY». — M.: [Ipoda, 2021 1.

4. O.C.I'abpuensn, I.I"JIsicoBa, A.I.Benenckas «Xumus 11 kmacc: HactonbHas kHHTa
s yaurenst». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'Breaenckas «Xumus 11 kmacc: HacronpHas kHuTa
it yautessi». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn, I1.B.Pemeros, N.I.OctpoymoBa «3amaun mo XUMHUH U CIOCOOBI UX
pemenus» - M.: «/Ipoday, 202 1rog.

7. B.I. lenucoBa «Xumus 11 kmacc noypounsie mianbl o yueonuky O.C.I'abpuensna,
[T JIbicoBoit» - Bonrorpaa» Yuurens 2018rog.

8. M.A.Ps6oBa, Y.FO.Hesckas, P.B.JIuako «Tectsl mo xumun 11 kmaccey, - M.: Dk3aMeH,
2019r.

9.9. O.C.I'abpuensn, U.I.octpoymoB « XuMHUYECKHUI IKCTIEPUMEHT B 11KoJie 11 kimacey; -

M.: lpoda. — 2019 rox.

HAUD®POBBIE OBPAZOBATEJ/IBHBIE PECYPCbl M PECYPCbI CETH
NUHTEPHET



Beenurenannsiehttp://www.chemnet.ru I'azeta «Xumust» u cait s yunrens «5 uay Ha
YPOK XHUMHUH»

http://him.1september.ru Enunas xomnekuus LOP: TIpeameTHas KOMUIEKIUS « XAMUSD)
http://school-collection.edu.ru/collection/chemistry EcTecTBeHHO-HayYHbIC
sKcrepuMenTsl: Xxumust. Komnekius Poccuiickoro o61ieodpa3oBareibHOTO mopTaia
http://experiment.edu.ru AJIXUMUK: caiit JI.}O. AnukGepoBoii

http://www alhimik.ru Beepoccuiickas onuMmIiinaaa MKOJILHHUKOB 110 XUMHH
http://chem.rusolymp.ru Opranuueckas XWMHS: JICKTPOHHBIA YYEOHUK IS CpemHEi
IIIKOJIBI

http://www.chemistry.ssu.samara.ru OCHOBbI XMMHH: SJICKTPOHHBIN YUeOHHK

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

http://www.chemistry.ru JlucTaHIIMOHHAS OJIMMITHAIA 10 XAMHAH:

TGHGKOMMYHHK&HHOHHBIﬁ O6pa3OBaT€HBHBIﬁ IIPOCKT
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