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HHOACHUTEJBHAA 3AIINCKA

[Iporpamma mo XMMHM Ha ypOBHE cpenHero oOmiero oOpa3zoBanus paspaborana Ha ocHoBe PDexepanpHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoii denepanuny», TpeOOBaHUN K pe3ylibTaTaM OCBOCHHUS (enepalibHOl 00pa30BaTeIbHOM MPOrpaMMBbl CPEAHEro OOIIETro
obopazoBanust (POIlI COO), mpencraBieHHbix B DenepanbHOM TrocyaapcTBeHHOM oOpaszoBarensHoM craHgapre COO, ¢ yuérom Konmenmuun
npernojaBaHusl y4eOHOro rmnpeamera «XuUMHUA» B 00pa3oBaTeNbHBIX oOpranuzanusax Poccuiickoii @enepanuu, peagu3yrOlIUX OCHOBHBIC
oOpa3zoBaTenbHbIE TPOTPAaMMBbI, 1 OCHOBHBIX IMoOJIoKeHHH «CTpaternu pa3BuTHa BocnuTanus B Poccuiickoit ®@enepanuu Ha nepuox a0 2025 roma»
(Pacnopspxenune IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY 1O/AX0/I0B K Pa3pabOTKe IMpOrpaMMbl MO XUMHUH, K ONpPEIEICHUIO OOIIed cTpareruu OoO0y4yeHUs, BOCHMTAHUSA M Pa3BUTHS OOydaroLIUXCS
cpenctBamMu ydebHoro mpenmera «Xumus» ang 10-11 kimaccoB Ha 6a30BOM ypoBHE COCTaBWIM KoHIeNTyanbHble nonoxenus ®I'OC COO o
B3aMMOOOYCIIOBIIEHHOCTH IIEJIeH, COACP KaHuUs, pe3yIbTaTOB 00yUYeHUS 1 TPeOOBAHUI K YPOBHIO IOJTOTOBKH BBIITYCKHHKOB.

Xumuueckoe 00pa3oBaHue, MOJIy4aeMOoe BBIITYCKHUKaMH 00111€00pa30BaTeIbHON OpraHU3alliH, SIBISIETCS HEOThEMJIEMON YacThi0 UX 00Pa30BaHHOCTH.
OHO CITy’KUT 3aBEpPLIAIOLINM ATAllOM peajii3allii Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, IPUCYIIMX LIEIOCTHON CUCTEME
XUMHUYECKOTr0 00pa3oBaHus. DTH IEHHOCTU KACAlOTCs MO3HAHUS 3aKOHOB MPHUPO/bI, (GOPMUPOBAHKS MUPOBO33PEHUS M 00IIEH KyJIbTYphl YeJIoBeKa, a
TaK)K€ IKOJIOTMYECKH 00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0pOBbIO U MPUPOAHON cpene. Peanusyercs xuMuueckoe oOpazoBaHue 00yJaromuxcst Ha
YPOBHE CpellHero o01ero o0pa3oBaHus CPEeICTBAMU y4eOHOTo mpeaMeTa « XUMHs», COAepkKAHUE U MOCTPOCHHE KOTOPOro ONpPEAeTIeHbl B IPorpamMme
M0 XMMHUHU C Y4ETOM crienn(UKN HAYKH XUMUH, €€ 3HAYCHUs B TIO3HAHUH MPHPOJIBI U B MAaTEPUAIBHON KU3HH OOIIECTBA, a TAKXKE ¢ y4ETOM OOIIUX
1esiel ¥ MPUHIUIIOB, XapaKTePHU3YIOLINX COBPEMEHHOE COCTOSIHUE CUCTEMBI Cpe/iHero obuiero oopaszoanus B Poccuiickoit deneparui.

XUMHUSL KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAyK HUIPaeT O0COOYIO0 pOjb B COBPEMEHHOW LMBMJIM3AllMU, B CO3/IaHUM HOBOM 0a3bl MaTepualbHOMN
KynbTypbl. OHa BHOCHUT CBOW BKJIaJ B ()OPMUPOBAHHE PAIMOHAIBHOIO HAyYHOI'O MBILIUIEHUS, B CO3/JaHUE IEJIOCTHOTO IpEACTaBIEHUS 00
OKpY)KaIOIlleM MHUpE Kak O €IMHCTBE MIPUPOJbl U YelloBeKa, KOTopoe (opMHUpYyeTcs B XMMHUHM HAa OCHOBE IMMOHMMAaHMs BEIIECTBEHHOIO COCTaBa
OKpY>KaloIIero MUpa, OCO3HAHUS B3aUMOCBS3H MEK/y CTPOEHUEM BELIECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00JaCTSIMU IPUMEHEHUS.

TecHO B3auMOJIEHCTBYS C JPYTMMM €CTECTBEHHBIMM HayKaMM, XMMHUS CTaja HEOTHEMJIEMOM 4acThi0 MUPOBOM KYJIbTYpbl, HEOOXOJUMBIM YCIOBUEM
YCIIEIIHOT0 TpyJa M KM3HM KaKJ0ro wieHa obmectBa. CoBpeMeHHasi XUMUS Kak HayKa CO3MJaTelIbHas, Kak HayKa BBICOKMX TEXHOJIOTMI HalpaBieHa
Ha peIIeHHe TI100aJbHbIX MPOOJIEeM YCTOWYMBOTO PA3BUTHS YEIIOBEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, MUIIEBON, IKOJIOTHIECKON 0€30MacHOCTH U
OXpaHbl 3J0POBbSI.

B cootBercTBUM ¢ 0OIIMMHU LENSIMH M NPUHIUIAMH CpeAHEro oOIiiero obpazoBaHus cojaepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIit
YPOBEHb M3YYEHHs) OPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY OOYYalOUIMXCS, HEOOXOIUMYIO MM JJIsI BBIPAOOTKH
MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOIO BKIIOYEHHUS B JKU3Hb COLIMyMa, MPOJOJDKEHHs] 00pa30BaHUS B Pa3IMYHBIX 00JacTsSX, HE CBA3aHHBIX
HEIOCPEACTBEHHO C XUMUEH.

CocraBngomuMy npeaMera «XuMus» SBIsA0TCA 0a30Bble Kypchl — «Opranndeckas xumus» U «OOmas U HeopraHudeckas XUMHs», OCHOBHBIM
KOMIIOHEHTOM COJIepKaHHUs KOTOPBIX SIBIISIIOTCS OCHOBBI 0a30BOM HayKW: CHCTEMa 3HAHMM MO HEOPraHWYECKOH XUMHHU (C BKIIOUYEHUEM 3HAHMM U3



oOmell XUMHHM) W OpraHUYecKor xuMuu. DopMUpOBaHUE [aHHOW CHUCTEMbl 3HAHUN TNPU HU3YYCHHH TMpeaMeTa OO0ecredyruBaeT BO3MOXKHOCTH
paccMOTPEHHs BCEro MHOT000pa3ts BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa comepkanusi KypcoB — «Opranuueckas XuMus» 1 «O01as 1 HeopraHuueckasi XMMUs» cOpMHUPOBAHA B IPOrpaMMe M0 XMMHU Ha OCHOBE
CHCTEMHOT'0 IMOJAXOJa K HM3YYEHHIO y4yeOHOro marepuana M OOYyCJIOBJICHAa HCTOPHYECKHM OOOCHOBAHHBIM PA3BUTHUEM 3HAHHMH Ha OMNpeAeTEHHBIX
TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOM XMMHUU BELIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCHYECKOM TEOPUM CTPOCHMSI OPTaHUYECKUX
COCMHEHMI, a TaKXKe Ha YpOBHE CTEPEOXMMHUYECKUX M IEKTPOHHBIX IPEJICTaBICHUM O cTpoeHuu BeliecTB. CBeleHUs 00 M3ydaeMbIX B Kypce
BEIIECTBAX JAIOTCSA B Pa3BUTHH — OT YIJIEBOAOPOIOB JI0 CIOXKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHHH. B Kypce opraHn4eckoil XMMHHU MOIy4aroT
pa3BuTHE CQOPMHUPOBAHHBIE Ha YpPOBHE OCHOBHOTO oOmiero o0pa3oBaHHMs TI€pBOHAYANbHBIC MPEACTABICHUS O XUMHUYECKOW CBS3H,
KJIaCCU()MKALMOHHBIX PU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BELIECTB OT UX CTPOCHHUS, O XUMUYECKOM peaKIHH.

[Ton HOBBIM yriIOM 3peHHs B mpeamere «XuMHsS» 0a30BOTO ypOBHS pPAaCCMAaTPHUBACTCS M3YyUEHHBIH HAa ypOBHE OCHOBHOTO 0OmIIET0 0Opa3oBaHHSA
TEOpPETUYECKH MaTepuall U (PaKTOIOrnYeckue CBeIeH!s O BEIECTBAX M XMMHUYECKON peakluu. Tak, B 4aCTHOCTH, B Kypce «O011as 1 HeopraHuyeckast
XUMUSD» 00y4aroUIMMCsl MPEIOCTABIIAETCS BO3MOKHOCTh OCO3HATh 3HAUEHHUE MEPUOJUYECKOrO 3aKOHA C OOLIETEOPETHYECKUX M METOJ0JIOTMYECKUX
MO3ULMH, NTy0Xke MOHITh HCTOPUUYECKOE U3MEHEHUE (PYHKIMI 3TOro 3aK0Ha — OT 006001aromIei 10 00BACHSIOIEN 1 TPOrHO3UPYIOILIEH.

Enunas cuctema 3HaHMH O BaKHEMIIMX BELIECTBAaX, MX COCTaBEe, CTPOEHUU, CBOMCTBAX M NPUMEHEHHMM, a TAKXKE O XMMHUYECKHUX PpEaKLHUAX, UX
CYLIHOCTH M 3aKOHOMEPHOCTSX IIPOTEKaHus aonoiHseTcs B Kypcax 10 n 11 kinaccoB anemeHTamMu conepkaHus, MMEIOIIUMHU KYJIBTYPOJIOTMUECKUN U
MIPUKJIAHON XapakTep. DTHU 3HaHUS CLIOCOOCTBYIOT MOHMMAHUIO B3aMOCBSI3U XUMUU C APYTMMHU HayKaMU, pacKpbIBalOT €€ pojib B IO3HABATEIIbLHON U
IIPAKTUYECKON JEeSATEIbHOCTH 4YEJIOBEKa, CHOCOOCTBYIOT BOCIHUTAHMIO YBaXKEHHs K IPOLECCY TBOpYECTBa B OOJACTH TEOPUM U IMPAKTHUYECKHX
NPUJIOKECHUH XWMHHU, TOMOTAIOT BBITYCKHHKY OPHUEHTHPOBATHCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpPOOJeMax, CBS3aHHBIX C XWMHEH,
KPUTHYECKH OCMBICIMBATh HH(MOPMALUIO M NPUMEHATh €€ I TOMOJHEHUS 3HAHUHM, PEUIeHHs HHTEUICKTYalbHbIX M 3KCIEPUMEHTAIbHBIX
HCCIIEIOBATENbCKUX 3a/1a4. B 1ienom coxepkanue ydeOHOro npeamera «XuUMUsS» JAaHHOTO YPOBHSI M3YYEHHsS OPUEHTHPOBAHO Ha (OPMUPOBAHUE Y
00y4aroImuxcss MHUPOBO33PEHUYECKONH OCHOBBI JJIsi MOHUMaHUA (UIOCO(CKUX HJIeH, TaKuX KaK: MaTepuanbHOE €JUHCTBO HEOPraHWYECKOro M
OpPraHUYECKOT0 MHUpa, 0OYCIIOBIEHHOCTh CBOMCTB BEIIECTB UX COCTAaBOM U CTPOEHHEM, IO3HABAEMOCTh MPUPOIHBIX SIBICHUN MYTEM SKCIIEPUMEHTA U
peleHusl MPOTUBOPEUUH MEXJTy HOBBIMH (PaKTaMH M TEOPETHUECKUMM IPEANOCHUIKAMHU, OCO3HAHHWE POJM XUMHMU B PEIIEHUH 3KOJOIMYECKHX
po0iieM, a TaKkke MpodsieM cOepeKeHHsI SHEPreTUUECKUX PECYPCOB, ChIPhsl, CO3JaHUSI HOBBIX TEXHOJIOTHI U MaTepHasoB.

B nnane pemienus 3aj1ad4 BOCHUTAHUSA, Pa3BUTHUS M COLMAIM3ALUN OOyYarOIMXCS MPUHATHIE MPOTPaMMON MO XUMMHU TOAXOJbl K OINpeeNeHUI0
COJiep’KaHusl U MOCTPOEHHUS IMpeIMeTa MpelycMaTpUBalOT (OPMHUPOBAHHE YHUBEPCAJIbHBIX y4EOHBIX JEHCTBUMN, MMEIOIMIMX 0a30BO€ 3HAYEHHUE IS
pa3NUYHBIX BHUJOB JIEATEIBHOCTH: pEIIeHUs NpoOjeM, MOUCKa, aHalu3a W o0paboTKM HH(pOpMalK{, HEOOXOIUMBIX Ul NPHOOpPETeHHs OIbITa
MPAKTUYECKON U HCCIIE0BATENbCKON NEATEIIbHOCTH, 3aHUMAIOIIEN BaXKHOE MECTO B TO3HAHUHU XUMUHU.

B mpaktuke mnpemnopaBaHus XMMHHM Kak Ha YpOBHE OCHOBHOTO oOIIero oOpa3oBaHHs, TaK M Ha YPOBHE CpPEIHEro oO0IIero oOpa3oBaHMs, IMpH
OTIpe/IeNIEHUH CO/IePKATEIbHON XapaKTEpPUCTUKHU 1ieJiel U3y4eHHs MpeMeTa HalpaBiIeHHEeM NepBOCTENEHHONW 3HAUUMOCTH TPAIUIIMOHHO MPU3HAET CA
¢dbopMHpOBaHKE OCHOB XMMHYECKOM HAyKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKOH JesITeIbHOCTH YeJIOBeKa W KaK OJHOTO U3
KOMIIOHEHTOB MHUPOBOM KyJIbTYpbl. C METOIWYECKOW TOYKH 3PEHHs TAKOM MOIXOJ K OINPENENICHUIO LEJIeH W3Y4eHHsS IpeIMETa sBIISIETCS BIIOJIHE
OIpaBJaHHBIM.



CoracHO JaHHOW TOYKE 3pEHHUSI TIIaBHBIMU IEJISIMU U3YYCHHS TIpeMeTa « XuMus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBasttoTCs:

e (opMupoBaHHE CHCTEMbl XMUMHUYECKUX 3HAHMN KaK BaXHEWIIEH COCTaBISIOIICH €CTeCTBEHHO-HAYYHOW KapTHHBI MHpAa, B OCHOBE KOTOPOM
JeKaT KIIOUEBble HOHATHUS, (PyHIaMEHTAJIbHbIE 3aKOHBI M TEOPUM XUMHM, OCBOCHME f3bIKa HAyKH, YCBOCHHE U IOHUMaHHUE CYIIHOCTH
JTOCTYIHBIX 00001IEHNI MHUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMIICHHE C HCTOPUEH UX Pa3BUTHS U CTAHOBIICHUS;

e (opMupoBaHHe U pa3BUTHE NPEICTABICHUH O HAyYHBIX METOJAX IIO3HAHUS BELIECTB M XUMHUYECKUX pEaKUud, HEOOXOAUMBIX [UIs
npUOOpETeHUsT YMEHHI OPUEHTHPOBATHCS B MHUpPE BEIIECTB M XMMUYECKHUX SBJICHUI, MMEIOMIMX MECTO B INPHUPOJE, B MPAKTUYECKOH H
IIOBCEIHEBHOM JKU3HH;

e pa3BUTHE YMEHHH U CIIOCOOOB NEATENLHOCTH, CBA3aHHBIX C HAONIONEHHEM U OOBSCHEHHEM XUMHUYECKOTO AKCIEPHUMEHTa, COONI0IEeHUEM
paBui 0€30MacHOro OOPALIEHUs C BELIECTBAMHU.

Hapsiny ¢ atum, copepxatenbHas XapakTepUCTHKa LI€JeH M 3a/ad U3y4deHHs MpeAMETa B IpOorpaMMe MO XMMHUM YTOYHEHa U CKOPPEKTHpPOBaHA B
COOTBETCTBUM C HOBBIMHM IIPUOPUTETAMHU B CHUCTEME CpeAHero oouiero oopasoBanusi. CeroaHs B MPenojaBaHUM XUMUH B OoJbIIeH CTENeHH OTAaETCs
MPEANIOYTEHUE MPAKTUYECKOW KOMIIOHEHTE COJIep)KaHusl OOYy4YEeHMsl, OpUEHTHUPOBAHHOW Ha IOJArOTOBKY BBIIYCKHHMKA 0OLIe00pa3oBaTeabHOM
OpraHu3aly, BJIaJICIOLIEr0 He HAOOpOM 3HaHUH, a PYHKIIMOHAIBHOM IPaMOTHOCTBIO, TO €CTh CIIOCO0AMU U YMEHUSMHU aKTUBHOI'O NOJIY4YEHUS 3HaHUN
Y IPUMEHEHUS UX B pEaJIbHOM JKU3HM JUIsl pEIICHUs IPAKTUUECKUX 3ajiau.

B cBsi3u ¢ 3TUM NIpH U3y4EHUU NpeMeTa «XUMUs» JOMUHUPYIOLee 3HaUeHHE TPUOOPETaoT TaKUe LEeNU U 3a]1aui, Kak:

amanTanus oOy4yaromMXCsi K YCIOBHSIM JHHAMHUYHO Pa3BHBAIOIIETOCS MHUPA, (OPMHPOBAHWE HHTEIUIEKTYaIbHO Pa3BUTOW JMYHOCTH, TOTOBOW K
caM000pa30BaHMI0, COTPYIHUYECTBY, CAMOCTOSITEIbHOMY IMPHHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX XM3HEHHBIX CUTYalMsIX, CBA3aHHBIX C
BELIECTBAMU U UX IPUMEHEHHEM;

¢dopmupoBaHHe y OOYYarOMIMXCS KJIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMI), MMEIOIIMX YHHBEpCaJIbHOE 3HAu€HHE JUIl Pa3IMYHbIX BUIOB
JeSITEIbHOCTH: PELIeHUs] TpobiieM, MOKCKa, aHaliu3a U o0paboTku MH(OpMaLKK, HEOOXOIUMBIX JUIsl IPUOOPETEHHs OMbITa AEATEIbHOCTH, KOTOpas
3aHMMaeT Ba)XKHOE MECTO B MO3HAHMU XUMMH, a TAKXKE JUISl OLIEHKM C MO3MIMH 3KOJIOrMyeckoil Oe30MacHOCTH XapakTepa BIMSHMS BEIIECTB U
XUMHUYECKUX MPOIIECCOB HA OPTaHM3M YEJIOBEKA U IPUPOJIHYIO CPEeny;

pa3BUTHE M03HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaJIbHBIX U TBOPUYECKHX CIIOCOOHOCTEH 00ydaronmxcs: CHocOOHOCTH CaMOCTOSITENILHO MTPHOOpETaTh
HOBBIE 3HAHUS 110 XUMHUU B COOTBETCTBUU C )KU3HEHHBIMU OTPEOHOCTSIMH, UCII0JIB30BATh COBPEMEHHbBIE HH(POPMAIIMOHHBIE TEXHOJIOTHH /JIsl TIOUCKa U
aHaIM3a y4eOHOM M HayYHO-TIOMYJISPHOM HH(pOpMalMU XUMUYECKOTO CO/IEPIKaHUS;

(hopMHpOBaHUE U PA3BUTHE Y O0YUYAIOIIUXCS ACCOIIMATUBHOIO U JIOTMYECKOTO MBILUIEHHUS, HAOII0JaTeIbHOCTH, COOPaHHOCTH, aKKYPaTHOCTH, KOTOPbIE
0c00E€HHO HEOOXOIUMBI, B YACTHOCTH, NPH IJIAHUPOBAHUM U MPOBEICHUHM XMMUYECKOTO SKCIIEPUMEHTA;

BOCIUTaHHE Yy O0Oydaromuxcsi yOeKIAEHHOCTH B T'YMAHMCTUYECKOW HANpaBICHHOCTH XUMHH, €€ BaXHOW pOJIM B pEUICHHH TJ00aldbHBIX MpobdiieM
palMoOHAIBFHOTO MPUPOIOTIONB30BAHUS, IOMOJTHEHNS YHEPTETHUECKUX PECYPCOB U COXPAaHEHHS MPUPOJIHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH
OepeXKHOr0 OTHOUIEHHs] K MPHUPOJIE U CBOEMY 3/J0pPOBbIO, a TaKKe IMPHOOPETEHHUs ONbITa HCIOJIb30BAaHUS MOJYYEHHBIX 3HAHUN IS TPUHATHS
I'PaMOTHBIX PEIICHUI B CUTYalLUsAX, CBSI3aHHBIX C XUMHUYECKUMH SIBJICHUSMHU.

B y4yeOHOM mutaHe cpenHero o0imiero obpazoBaHus NpeaAMeT «XUMHUsS» 0a30BOro ypoBHS BXOJUT B COCTaB IpeaMmeTHou obnactu «EcrecTBeHHO-
Hay4YHBbIE IPEIMETHD.



OO6miee 9ncIo 4acoB, OTBEAEHHBIX JJISI M3YUYCHHS XMMHUH, Ha 0a30BOM YPOBHE CpeHETo o01iero oopa3zoBanus, coctasisier 68 yacos: B 10 kmacce — 34
yaca (1 yac B Henento), B 11 kimacce — 34 yaca (1 yac B Hezelnto).
COJIEP)KAHUE OBYUYEHMUSI

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKON XUMHHU

[Ipeamer opraHuyeckod XUMHUHU: €€ BO3HUKHOBEHME, PA3BUTHE W 3HAYCHUE B IIOJYyYECHUM HOBBIX BEUIECTB M MarepuanoB. TeopHs CTPOCHMS
opranudeckux coeauHeHuit A. M. bytnepoBa, e€ ocHOBHbIe nosioxkeHUsl. CTpyKTypHbIe (OpPMYJIbl OpraHMYecKux BemecTB. ['omomnorus, usomepus.
XUMHYECKas CBA3b B OPraHMYECKUX COCUHEHUAX — OJUHAPHBIC U KPATHBIE CBA3H.

IIpencraBnenue o kiaccupUKaluy OpraHndYeckux BemecTs. HoMeHkIaTypa opraHn4eckux coeiMHEHHH (cucTeMaTuyeckas) U TpUBUAJIbHbIE Ha3BaHUS
BAKHEUIIINX IIPEICTaBUTENIECH KJIACCOB OPraHUYECKHUX BEILECTB.

OKcIepUMEHTAIbHbIE METO/Ibl U3yUEHHs BELIECTB U UX NPEBPALICHUI: 03HAKOMIJIEHHE C 00pa3llaMi OpPraHMYeCKUX BELIECTB U MaTepuallaMu Ha UX
OCHOBE, MOZCTUPOBAHNE MOJEKYJ OPraHWYECKHX BEIIECTB, HAOIIOEHUE U OMMCAHHUE JIEMOHCTPALMOHHBIX ONBITOB MO MPEBPAICHHIO OPTraHUYECKUX
BEIIECTB IPU HarpeBaHUHM (IU1aBJI€HUE, OOYTJIMBaHUE U TOPEHHE).

Yraesonopoabl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTMYECKHH psa. MeTaH M 3TaH — NMpOoCTeHIne MpeACTaBUTENN aJKaHOB: (U3NYECKUE U XMMHUYECKHE CBOICTBa
(peakuuy 3aMeLIeHUs] U TOPEHUS ), HaXOXKACHUE B IPUPOJIE, TIOTyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, FOMOJIOTHYECKUHN pPsil. DTWIEH U NMPONWIEH — MPOCTEHIIME NMPEeICTABUTEIN alKEHOB: (U3NYECKHEe U XUMHYECKHE
CBOMCTBA (peaKIMK THAPUPOBAHNS, TAIOTEHUPOBAHUS, THPATALIUU, OKUCIICHHS U MOJIMMEPHU3aLUN ), TOJyYeHUE U IPUMEHEHHE.

Anxanuensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BakHEWIIMEe XUMHUYECKUE CBoiicTBa (peakuus noiaumepusanuu). [lomyuenue
CUHTETUYECKOIO KaydyyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKHI psijl. ALIETUIIEH — NPOCTEHIINI peAcTaBUTEb aIKHHOB: COCTaB, CTPOEHUE, (pu3nueckue
1 XUMHUYECKUE CBOMCTBA (peaklMK TUAPUPOBAHNs, TaJOreHUPOBAHUS, THApPATAL[I, TOPEHHS ), TOJIyU€HUE U IPUMEHEHHE.

Apenbl. beH3on: cocraB, cTpoeHMe, (U3MYECKME W XHMHUYECKHE CBOICTBa (peakLuu TaJOreHUPOBAHUS M HUTPOBAHUS), MOJy4YeHHE U
npuMeHenue. Toryon: cocmae, cmpoenue, @uauueckue u XuMuuyecKue Ceoucmed (peakyuu 2an02eHUpo8anus U HUMPOBAHUS), NOJYYeHUue U
npumenerue. TOKCUYHOCTb ApEHOB. [ eHeTHUECKas CBA3b MEXAY YII€BOAOPOAAMH, IPUHAICKAIIUMHU K PA3JIMYHBIM KJIACCAM.

[Ipupoanbie uCTOYHUKHU yriaeBoaopoAoB. [Ipupoanslii ra3 u nomytHele HedTsAHbIE ra3bl. HedTh 1 €€ npoucxoxaenue. CrnocoOs! nepepadoTKu HEPTH:
NEPEroHKa, KPeKUHr (TepMUYECKUH, KaTaluTHUecKuil), nuponus. [IpoaykTel nepepaboTku HedTH, UX MPUMEHEHHE B MPOMBIIIJICHHOCTH U B OBITY.
KameHHbI1 yroib 1 NpoIyKThl €ro nepepadboTKu.



DKcriepuMEHTAIbHBIE METO/bl M3yUEHUsl BEIIECTB M UX MpPEBpallleHUui: O3HAKOMIJIEHHE ¢ O0pas3llaMH IIacTMacc, KaydyKOB M PE3UHBI, KOJJICKIUU
«HedTp» 1 «YT07B», MOJETUPOBAHHE MOJICKYJI YIIIEBOAOPOIOB U TaJOr€HOMPOU3BOIHBIX, TPOBEACHNE NIPAKTUIECKON pabOThI: MOTyYeHHUE ITHIICHA U
M3y4YEHUE €ro CBOMCTB.

Pacuérnbie 3anaun.

Boruncnenus no ypaBHEHUIO XMMHUECKON peakiiu (Macchl, 00bEMa, KOJIMYECTBA UCXOJHOTO BEIIECTBA UM MPOAYKTa PEakliu M0 U3BECTHHIM Macce,
00BEMY, KOJIMYECTBY OIHOTO U3 UCXOAHBIX BEIIECTB MIIU MPOIYKTOB PEAKIIH).

Kuciopoacoaep:kamme oprannyecKue coe{uHeHus

[IpenenpHble OAHOATOMHBIE CHHMPTHI. METaHONI W ATAHON: CTpPOCHHE, (PU3MUECKHMEe M XMMHUYECKHE CBOMCTBA (PEaKlUMU C AaKTUBHBIMU METaJIaMHU,
raJloreHOBOJIOPOIaMHU, TOpeHue), IpuMeHeHue. BogopoaHbie CBS3M MEXIy MOJEKylaMu cnupToB. JlelicTBHMEe MeTaHONa W STaHOJIa Ha OpPraHHU3M
YeJloBeKa.

MHOroaTtoMHbI€ CHHUPTHL. DTHIEHTIUKOIb U TJIHLIEPUH: CTpOeHHE, (U3MYECKHe U XHUMUYECKHE CBOMCTBa (B3aUMOACHCTBHE CO IIEIOYHBIMU
MeTaJlJlJaMH, KaueCTBEHHAs peaKIisl HA MHOTOaTOMHBbIE cliupThl). [leiicTBre Ha opranu3M uenoBeka. [I[pumMeHeHue rinunepuHa U 3TUIICHTIIMKOJIS.
®deHo: CTpOoeHHE MOJIEKYIIbI, (PU3nUecKre U XUMHUecKkue cBoiicTBa. TokcuuHocTh GeHona. [Ipumenenue denona.

Anpaerunpl M kemonsi. OopManbIeTU]l, alleTalbAEIHA: CTpOeHUE, (PU3NUEeCKHEe U XUMUYECKUE CBOMCTBA (peaklUU OKHCIEHUS M BOCCTaHOBJIECHUS,
KaueCTBEHHbBIE PEAKIINH ), IOTyYeHHE U IPUMEHEHHUE.

OnHOOCHOBHBIE TIpeeTbHBIE KApOOHOBBIE KUCIOTH. MypaBbHHAS U YKCYCHAs! KHCIIOTHI: CTPOCHUE, (PU3NYECKHEe U XMMHYECKHE CBOWCTBA (CBOWCTBA,
o0miue Uil Kjacca KUCIOT, peakuus dTepudukanun), noaydeHue u npuMmenenne. CTeapuHoBas U OJCHMHOBAs KUCIOTHI KaK MPEICTABUTENN BBICIIUX
KapOOHOBBIX KUCIIOT. MBLIa KaK COJIH BBICIIUX KapOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBHE.

Crnoxsble 3¢uUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [miapomus cnoxsbeix 3¢upos. Xupel. ['maponu3 sxupoB. IlpumeHeHue >XUpOB.
buonornueckas poJib JXHpPOB.

VYrneBoapl: cocTaB, Kiaccu(uKanus yrieBoAoB (MOHO-, M- M Tojucaxapuabl). [JI0ko3a — MpocTeHnii MOHOCaXapHJ: OCOOCHHOCTH CTPOEHHUS
MOJIEKYJIbI, (PU3HUECKHe U XUMUYECKUE CBOMCTBa (B3aumoseicTBue ¢ ruapokcuaoM Meau(ll), okucnenne ammuaunbiM pacTBopoM okcuza cepedpa(l),
BOCCTaHOBJICHHE, OpOXKEHUE TIFOKO3bI), HAX0XK/IEHHE B IPUPOE, MPUMEHEHUE, Onooruyeckas poib. @otocunTe3. PpyKTO3a Kak H30MEp TIFOKO3bI.
Kpaxman u nemnonosa kak npupoaHsle noauMmepsl. CTpoeHue Kkpaxmaiia 1 Hemiono3sl. Gusnueckre 1 XuMUYECKHe CBOMCTBa Kpaxmaia (THApOJIu3,
Ka4yeCTBEHHAsl PeaKIHsl C HOIOM).

DKcrnepuMeHTalIbHbIE METO/Ibl U3YUEHUS BEILECTB U X MPEBpAIlCHU: MPOBEICHNE, HA0II0I€HNE U ONUCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIHMPTOB, KAYECTBEHHbIC PEAKIMH OJHOATOMHBIX CHUPTOB (OKHCIeHHE 3TaHosna okcuaoM Menu(Il)), MHOroaTOMHBIX CHUPTOB (B3auMoJieiicTBHE
rmrepuna ¢ ruapokcuaoM meau(lIl)), anpaeruoB (OKUCIeHHE aMMUAaYHBIM pacTBOopoM okcuaa cepedpa(l) u ruapokcunom meau(Il), B3aumo neiicteue
KpaxMasa ¢ H0JIOM), POBeJICHHE MPAKTUYECKON pabOThI: CBOMCTBA PaCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnebie 3anaun.

Bbruucrienus o ypaBHEHHIO XUMUUECKOM peakiuu (Macchbl, 00b&éMa, KOJMYECTBA UCXOJHOTO BEIIECTBA MM IMPOAYKTa peaKkiuy M0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WJIK IPOAYKTOB PEAKIIIH).

A3oTcozeprKalue OpraHn4eckiue COeTMHEHN.




AMMHOKHCIIOTBl Kak aM(OTepHble OpraHuyeckue coequHeHus. Pdusznyeckne W XMMHUYECKME CBOWCTBA AMHMHOKHUCIOT (HAa MpHUMEpe IIMIUHA).
buonornueckoe 3HaueHHE aMHUHOKUCIIOT. 1lenTumpt.

benku kak npupoaHbIe BBICOKOMOJEKYIISIpHbIE coeinHeHus. [lepBuuHas, BTOpUUHas U TPETHYHAs CTPYKTYpa OelkoB. XMMHUYECKHE CBOMCTBA OEIKOB:
THJIPOJIN3, ACHATYPAllKsl, KAUeCTBEHHbIC PEAKIIMU Ha OCIKH.

OKclepUMEeHTAIbHbIE METO/Ibl U3yUEHHs BEIIECTB U MX IPEBPALICHUN: HAOII0IeHHE U ONMCaHUe JEeMOHCTPAlMOHHBIX OIBITOB: JEHATypalus OeIKoB
[IPU HAarpeBaHUU, LIBETHBIE PEAKIH OCITKOB.

BbicokomosiekyIsipHbIe COeJUHEHHA

OCHOBHbBIE TOHATHS XUMHMHM BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, IOJIMMEp, CTPYKTYPHOE 3BEHO, CTENEHb IOJUMEPU3ALMH, CPEIHSISA
MOJIEKYJIsIpHas Macca. OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJIEKYJISIPHBIX COCIMHEHNN — ITOJIMMEPU3aLs U MOJIUKOHICHC AL

DKCrepUMEHTAJIbHbIE METOJbl M3YyUEHHUsS BEIIECTB M HMX NPEBpAIICHUN: O3HAKOMJIEHHME C 00pa3liaMHd MNPUPOIHBIX U HMCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMACC, Kay4yKOB.

MexnpenMeTHbIe CBS3U.

Peanuzanus MeXnpenMeTHbIX CBsi3ed NpU HM3ydeHHH opraHuyeckod xumuu B 10 Kiacce oCyLIECTBISETCS 4epe3 MCIOJIb30BaHUE Kak OOIuX
€CTECTBEHHO-HAYUYHBIX IIOHATHN, TaK U IIOHATUHN, ABISIOIIMUXCA CUCTEMHBIMH JUISI OTJEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OOu1re ecTeCTBEHHO-HAy4YHbIE MOHATHA: SIBICHUE, Hay4HbIM (hakT, IMIoTes3a, 3aKOH, TEOpUs, aHalu3, CUHTE3, Kilaccu(UKalus, NEepUOAUYHOCTD,
HaOII0IeHNe, N3MEPEHNE, IKCIIEPUMEHT, MO/ICIINPOBAHNE.

dusnka: MaTepus, SHEPIrusl, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTUUECKUI YPOBEHb, BEILIECTBO, TEJI0, 00bEM, arperaTHOe COCTOSIHUE BEIECTBA,
¢bu3nvecKre BEIMYMHBI U €INHUIIB NX U3MEPEHHUSL.

buonorus: xinerka, opranusm, 6uocgepa, 0OMeH BeLIECTB B OpraHu3Me, (pOTOCHHTE3, OMOIOrNYEeCKH aKTUBHBIE BellecTBa (O€NKH, YIIIeBObI, KUPBI,
(bepMeHThI).

I'eorpadus: MuHepabl, TOpHbIE TOPO/Ibl, TOJE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHoorHs: NMUIIEBBIE NPOAYKThI, OCHOBBI PAlIMOHAIIBHOIO ITUTAaHUs, MOIOIINE CPEACTBA, JEKAPCTBEHHBIE 1 KOCMETHYECKHUE MPENapaThl, MaTEpUaIIbI
U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.

11 KIIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

Teopernyeckue 0CHOBbI XMMHUU

XuMuuecKuit aeMeHT. AToM. SIapo aToma, U30TOMBI. DJIEKTPOHHAS 000I0UKa. DHEPreTHUEeCKUEe YPOBHHM, MMOAYPOBHH. ATOMHBIC opouTanu, s-, pP-, d-

s1eMeHThl. OCOOCHHOCTH pacnpeaciiCHud 3JICKTPOHOB 110 Op61/ITaJ'ISIM B aTOMax 3JICMCHTOB IICPBbIX I-IGTIJIpéX epruoaoB. QHCKTpOHHa}I KOH(I)I/II“ypaI_II/ISI
aTOMOB.



[Tepuonnueckuii 3akoH u Ilepunoandeckast cucrema xumudeckux sneMeHToB [[. . MenneneeBa. CBsA3b neproandeckoro 3akona u llepmoandeckoit
CUCTEMbI XUMHYECKUX 31eMeHTOB [[. 1. MenzaeneeBa ¢ COBpEMEHHOI Teopuell CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XUMUYECKUX
AJIEMEHTOB M 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB MO IPyMaM U MeprojaM. 3HaueHre NeproAMYECcKOro 3aK0OHa B Pa3BUTHH HAYKH.
CrpoeHue BeniecTBa. XUMUYECKas CBA3b. BUabl XUMHUUYECKON CBsI3U (KOBAJIEHTHAs! HENOJSPHAsI U MOJIApHAs, MOHHAs, METaJuIMuecKas). MexaHu3Mbl
o0pa3oBaHMs KOBAJICHTHON XUMHUYECKON CBSI3U (OOMEHHBIN U IOHOPHO-aKLENTOPHEI). Bonopoanas cBs3b. BaneHTHOCTb. DAEKTPOOTPUIIATEIEHOCTD.
Crenenb okucieHus. MIoHbI: KaTUOHBI U @HUOHBI.

BemectBa MONEKYyIIpPHOrO M HEMOJIEKYJISIPHOTO CTPOEHUA. 3aKOH IOCTOSIHCTBA COCTAaBa BELIECTBA. THIIBI KPUCTAIUIMYECKUX PEIIETOK. 3aBUCHUMOCTh
CBOMCTBA BEIIECTB OT TUIIA KPUCTAIUINYECKON PEIIETKH.

[TonsiTe 0 nUcnepcHBIX cucTeMax. VICTUHHBIE U KOJIOUAHBIE PACTBOPBI. MaccoBasi 107151 BEIECTBA B PaCTBOPE.

Knaccudukanuss HeopraHumueckux coenuHeHnid. HoMeHKIaTypa HEOPraHMYeCKHX BEIIECTB. | eHeThdeckas CBsI3b HEOPraHMYECKUX BEIIECTB,
MIPUHAUISKAIUX K PA3JIMYHBIM KJIACCaAM.

Xumuueckas peakuus. Kimaccupukanus XdkMUYECKUX PEakifii B HEOPraHWIECKOH M OpraHMYeCKOW XMMHU. 3aKOH COXPAaHEHHUsI MacChl BEIIECTB, 3aKOH
COXpaHEHUs U MPEBPAIICHUS YIHEPTUU TPU XUMHUECKUX PEAKIUIX.

CKkopocTh peakuuy, e€ 3aBUCHMOCTh OT pa3IMyHbIX (akTopoB. OOpaTUMbIE peaknuu. XuMHUecKoe paBHOBecHe. DaKTOphI, BIUSIONINE HA COCTOSHHUE
xumuueckoro pasHosecus. [Ipunuun Jle [larense.

OnexTponutuyeckas aucconuanus. CuibHble U cinalble 37eKTpoauThl. Cpea BOJHBIX PACTBOPOB BELIECTB: KUCIIasd, HENTpaabHasl, IEI0YHAs.
OKHCIIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIINH.

DKcrepuMEHTAIbHbIE METO/Ibl U3YUEHUs BEIIECTB U UX MpEeBpallleHuil: neMoHcTpanus tadbnun «llepuoanueckas cucreMa XMMUUYECKUX JIEMEHTOB /.
H. MenzaeneeBa», M3ydeHHE MOJENEH KPUCTAIIMUYECKUX PEIETOK, HAOMIOJEHHE M OMHMCAaHUE JIEMOHCTPALMOHHBIX M JaOOpaTOPHBIX OIBITOB
(paznokeHue MEepoOKCUAAa BOAOPOJA B MPUCYTCTBUM KaTalau3aTopa, ONPEENIEHHE CpeAbl pPAacTBOPOB BEIIECTB C IOMOUIbIO YHHUBEPCAIBLHOTO
MH/IMKATOpa, PeaKkIMi HOHHOTO 0OMeHa), MPOBeICHHE MPAKTUUECKOI paboTh! «BiusHNe pa3TuUHbIX (PAaKTOPOB Ha CKOPOCTh XMMUYECKOH peaKIiim».
Pacuérnsie 3anaun.

Pacuérel 110 ypaBHEHUAM XUMUYECKUX PEAKIUH, B TOM YHUCJIE TEPMOXUMHUECKHE PACUETHI, pACYETHl C MCIOJIb30BAHUEM IIOHATHS «MaccoBasi IO
BEILIECTBAY.

Heoprannyeckasi Xumus

Hemeramnsl. Tlonoxenue HemeramioB B [lepuonnueckoii cucreme xumudeckux sneMeHToB JI. M. MenneneeBa u 0COOEHHOCTU CTPOCHHSI aTOMOB.
dusnueckue cBoiicTBa HeMETAIIOB. AJUIOTPONHS HEMETAUIOB (Ha MpUMepe KUCIopoa, cepsl, hochopa u yriaepoaa).

XUMUYECKHE CBOMCTBAa BaKHEHIIMX HEMETa/UIOB (TaJloTeHOB, cepbl, a3oTa, Qocdopa, yriepoja M KpeMHHS) M HMX COEAMHEHUH (OKCHIOB,
KHCIIOPOJICOAEPKAIUX KUCIIOT, BOJOPOIHBIX COEUHEHHM).

[IpuMeHeHne BAXKHENIIINX HEMETAIIOB U X COETUHEHU.

Mertamnel. Ilonoxenune merannoB B Ilepuognueckoil cucreme xumuueckux snemeHToB JI. M. MenneneeBa. OCOOEHHOCTH CTPOEHHUS 3IEKTPOHHBIX
00oJiouek aroMoB MeTajuioB. OOmMe pusndeckre cBoNcTBa MeTa/UI0B. CIIjIaBbl METAIIOB. DJIEKTPOXUMUYECKUH Pl HAPSHKEHUH METaIoB.
XUMHUYECKHE CBOMCTBA BAKHEHIIINX METAJUIOB (HATPUH, KaIHid, KaJdbIMil, MAarHHUM, ATFOMUHUH, IUHK, XPOM, KEJe30, MEJIb) U UX COCTUHEHHIA.



O6mmwme crmocoOb! moTydeHus: MeTauioB. [I[puMeHnenrne MeTamuioB B ObITY U TEXHUKE.

DKCIepUMEHTAIIBHBIC METOIbI H3yYCHHS BEIICCTB U UX MPEBPAIICHUN: H3yYSHHE KOJIEKIIMU «MeTasulbl U CIUIaBbl», 00Pa3I[0B HEMETAIIOB, PEIICHHE
SKCIIEPUMEHTAJIbHBIX 33/a4, HAOIIOJACHUE W ONUCAHUE JIEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aMMOJAEWCTBHUE TMIPOKCHIA AITIOMHUHHS C
pacTBOpaMH KUCJIOT U IEI0UYeH, KaYeCTBEHHbIE PEAKIIMU HAa KATUOHBI METAJLJIOB).

Pacuérnble 3a1aumn.

Pacuérel Macchl BemiecTBa MM 00BbEMa ra3oB IO WM3BECTHOMY KOJHMYECTBY BELIECTBA, Macce MIM O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKLUHU
BELIECTB, pacuéThl Macchl (00bEMA, KOJTMUECTBA BEIIECTBA) MPOYKTOB PEAKLIUHU, €CIIU OJTHO U3 BEIIECTB UMEET IPUMECH.

Xumus 4 )KU3Hb

Ponp xumun B oOecrieyeHUH HKOJIOTMYECKOM, PHEPreTMYeCKOl W MUINEBOM 0e30MacHOCTH, Pa3BUTHH MeAMIMHBI. [loHATHE O HAy4YHBIX MeETOJaX
MO3HAHUS BEIIECTB U XUMUYCCKUX PEAKITUH.

[IpencraBienust 06 OOIMIMX HAYYHBIX IPUHIIMIIAX MPOMBIIUICHHOTO MOTYYSHHs BAXKHEHIIINX BEIIECTB.

UenoBek B MUpE BEIIECTB M MAaTEPUATIOB: BAXKHEHINIME CTPOUTENIbHBIE MaTepuaibl, KOHCTPYKIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMHuKa,
MaTepuaibl AJis HIEKTPOHUKH, HAHOMAaTepUaibl, OpraHn4eCKUe U MUHEpAIIbHbIE YA00pEHUsI.

XuMHS ¥ 3I0pOBbE HYEJIOBEKA: MpaBWJIa MCIOIH30BAHUS JICKAPCTBCHHBIX IPEIapaToB, MpaBuia 0€30MacHOr0 HCIOJIb30BAHUS TPErnapaToB OBITOBOH
XUMHH B IOBCEAHEBHON KU3HU.

MexnpenMeTHbIe CBSI3U.

Peanuzanust MeXnpeaMETHBIX CBsI3ed NMpHU M3y4YeHHH OOIeld W HeopraHuyeckoil xumuu B 11 Kitacce OCYIIECTBISIETCS 4Yepe3 HCIIOJIb30BAHHE Kak
OOIINX €CTECTBCHHO-HAYYHBIX MMOHSATUH, TaK U TIOHSITHA, SBIISIOMUXCS CUCTEMHBIMU JJISI OT/ICIBHBIX MPEAMETOB €CTECTBEHHO-HAYIHOTO ITUKJIA.
OO0mIue ecTecTBeHHO-HAYYHbIE TIOHATHS: HAy4HBIN (akT, TUIIOTE3a, 3aKOH, TeOpHs, aHAIIU3, CUHTE3, KIacCHU(HUKaIUs, epUOINYHOCTh, HAOII0ICHHE,
SKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHUE, SBIICHUE.

dwuszuka: Marepusi, SHEprus, mMacca, aToOM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, W30TOI, PAJAUOAKTUBHOCTb, MOJIEKYJa, SHEPreTHYECKHI YPOBEHD,
BEILIECTBO, TEJIO, 00BEM, arperaTHOE COCTOSTHUE BEIIECTBA, ((U3UYECKHE BETUYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KocucTeMa, Onocdepa, MaKpo- ¥ MUKPOJIEMEHThI, BATAMUHBI, 0OOMEH BEIIECTB B OpraHU3MeE.

['eorpadusi: MuHEpasbl, TOPHBIE OPO/IBI, TIOJIE3HBIE UCKOIIAEMbIE, TOIITUBO, PECYPCHI.

TexHonorusa: XuMHUYecKas MPOMBIIUIEHHOCTh, METAITypTrUs, MPOU3BOACTBO CTPOUTEIHHBIX MAaTEpPHANIOB, CEIbCKOXO3SIMCTBEHHOE IMPOU3BOJICTBO,
MUIIEBas] TPOMBINIIICHHOCTh, (hapMaleBTHYECKasi MPOMBIIIIEHHOCTh, IMTPOU3BOJICTBO KOCMETHUECKUX MPEIapaToB, MPOU3BOJICTBO KOHCTPYKIITMOHHBIX
MaTepUasoB, HMEKTPOHHAS MPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.



INDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHHUA ITIPOITPAMMBI 110 XMMHMM HA BA30BOM VYPOBHE CPEJHEI'O OBIIEIO
OBPA30BAHUIA

JIMYHOCTHBIE PE3YJIBTATbHI

@®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylIbTaTaM OCBOCHHUS OOYYArOIIMMUCS IMPOrpaMM CpeaHero oodmero o0pa3oBaHUs (JIMYHOCTHBIM,
METANpPEeIMETHBIM | TMPEIMETHBIM). HaydHO-MeTOInYecKOl OCHOBOW il pa3pabOTKH IUIAHHUPYEMBIX PE3YJIbTATOB OCBOCHHS MPOTPaMM CpPEIHETrO
0011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-IEATETbHOCTHBINA MOIXO/I.

B cooTBeTCTBHYU € CUCTEMHO-IESATEILHOCTHBIM TIOJXO0/IOM B CTPYKTYPE JTUYHOCTHBIX PE3yJIbTaTOB OCBOCHHS TpeaMeTa «XHUMUs Ha YPOBHE CPEIHETO
o01m1ero 00pa3oBaHus BBIICTICHBI CIICYIOIINE COCTABIISIONINUE:

0CO3HAHHE 00YYAFOIIUMUCS POCCHICKON TPKIAHCKON HICHTUYHOCTH — TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSTEIILHOCTH M CAMOOIIPE/ICIICHUIO;
HaJIMYnEC MOTUBAIIUN K O6y‘-IeHHIO;

I[EJICHAIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCIKICHHI JTMYHOCTH HA OCHOBE KJIFOUEBBIX [ICHHOCTEH M MCTOPHUYECKUX TPAAULIUI 0a30BOM HAYKH XUMUH,
FOTOBHOCTb M CHOCOOHOCTH 06y‘~IaIOIlII/IXC$[ PYKOBOACTBOBATLCA B cBOEH ACATCIIBHOCTH HEHHOCTHO-CMBICJIOBBIMU YCTAaHOBKAMH, IMPUCYIHIUMU
I[EJIOCTHOM CUCTEME XUMHUYECKOT0 00pa30BaHus;

HAJINYHC MIPABOCO3HAHUA DKOJIOTUUECKOM KYJbTYPBI U CIIOCOOHOCTH CTaBUTH EJI U CTPOUTD )KU3HCHHBIC ITJIaHbI.

JIMuHOCTHBIC pE3yNbTaThl OCBOCHUS NpeAMeTa «XUMHs» JOCTHTAIOTCS B €AMHCTBE YYCOHOW M BOCIHMTATEIILHOW JCSITEIBHOCTH B COOTBETCTBUU C
T'YMaHHUCTHUYCCKUMHU, COHUOKYJIbTYPHBIMHA, TYXOBHO-HPAaBCTBCHHBIMU NCHHOCTAMHA WU HUICAaJIaMU pOCCI/If/'ICKOFO TpaXXJAaHCKOIr'o O6HICCTBa, INPUHATBIMU B
o0lIecTBE HOpMaMM M MpaBUJIAMM TOBEACHHUS, CIHOCOOCTBYIOIIMMH IpolieccaM CaMOIIO3HAHMs, CaMOpa3BUTHS W HPABCTBEHHOT'O CTAHOBIICHUS
JTUYHOCTH O0yYaIOIIUXCSI.

JInuHOCTHBIE pe3y/lbTaThl OCBOEHUS MpeaMeTra «XHMHS» OTPaXaroT CPOPMHPOBAHHOCTH ONbITA MMO3HABATENBHOW M MPAKTUYECKON EsTEeIbHOCTH
00yJaronuXxcs Mo pean3aliy MPUHATHIX B 00IIECTBE IICHHOCTEM, B TOM YHCJIEC B YACTH:

1) rpamIaHCKOr0 BOCIUTAHMS

OCO3HaHHUs 00YUYaIOIUMUCS CBOMX KOHCTUTYIIMOHHBIX MTpaB M 00s13aHHOCTEH, YBaXKEHHS K 3aKOHY U IIPABOIIOPAJIKY;

MPEJCTAaBICHNS O COLMATBHBIX HOPMAaX M MPAaBUIIAX MEKIMYHOCTHBIX OTHOLICHUH B KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOp‘{eCKOfI ACATCIIBHOCTU MPU CO3JaHUUN y‘I€6HBIX IIPOCKTOB, PCHICHUHN y‘IC6HI)IX M ITO3HABATCIBbHBIX 3a/1a4, BBIITOJIHECHHUN
XUMHUYECKHX 3KCIIEPUMEHTOB;

CHOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apryMEHThI APYTUX MpU aHAJIW3€ Pa3INYHbIX BUJOB YUeOHOM e TENbHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHMS

HEHHOCTHOI'O OTHOMICHUA K HCTOPUUCCKOMY U HAYYHOMY HACJICIUIO OTEYECTBEHHOH XHUMHUH,

YBa)KEHHSI K TPOLIECCY TBOPUECTBA B 00JIACTH TEOPUH U MPAKTUYECKOTO IPUMEHEHUSI XUMUH, OCO3HAHUS TOTO, YTO JOCTHXKEHUSI HAYKH €CTh Pe3yJbTaT
JJINTEIIbHBIX Ha6.]'IIO}IeHI/H71, KPOIIOTIMUBBIX OKCIICPUMCHTAJIBHBIX ITOMCKOB, IOCTOAHHOI'O TpyJda y‘IéHI)IX " MTPAaKTUKOB;



MHTEpeca W I[I03HABATEIbHBIX MOTHMBOB B TMOJYYEHUH U TOCIEAYIOIIEM aHanu3e HWHGOpMalUMu O TMepelOBbIX JOCTHXKEHUSX COBpEMEHHOU
OTCUYCCTBEHHOM XHUMHUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO MOBEICHMUS;

CIIOCOOHOCTH OLIEHHMBATh CUTYallUM, CBSI3aHHbIE C XUMHUYECKHUMH SIBJICHHUSAMH, U MPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUEHTUPYSICh HAa MOPaJbHO-
HPaBCTBEHHbIC HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OIICHUBATh CBOE MOBEJCHHUE U MOCTYNKH CBOMX TOBAPHUILEH C MO3UIMI HPAaBCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHUE MOCIIEJCTBUMA 3TUX
MOCTYTIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MMOHVMAHUS [IEHHOCTEH 370pPOBOr0 M 0€30MacHOro o0pasza KU3HU, HEOOXOJIMMOCTH OTBETCTBEHHOTO OTHOINCHHUS K COOCTBCHHOMY (DM3MYECKOMY U
MICUXUYECKOMY 3/I0POBBIO;

COOJTFOICHHS TTPaBMIT 0€30TIACHOTO OOpAIIIEHUs C BEIIECTBAMHU B OBITY, TOBCEIHEBHOM KU3HHU U B TPYJAOBOH JCSATEILHOCTH;

MMOHUMAaHUS LIEHHOCTH MPABIII UHAUBUAYAILHOTO M KOJUIEKTUBHOTO 0€30IaCHOTO MOBE/ICHUS B CUTYaIIUAX, YTPOKAIOLIUX 3/I0POBBIO U KU3HU JIIO/ICH;
OCO3HaHUS MOCIICICTBUM U HETIPUSATHUS BPEIHBIX MIPUBBIYEK (YIOTPEOJIEHUS aTIKOT OIS, HAPKOTUKOB, KYpeHUS);

5) TpyaoBoro BocnuTaHus:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4Y€OHO-HCCIEAOBATEIILCKON JI€ATEIbHOCTH, OOIIECTBEHHO TIOJE3HOW, TBOPYECKOW U JPYrux BHUIAX
NesITeNIbHOCTH;

YCTaHOBKH HAa aKTUBHOE y4aCTHE B PEIICHUH MPAKTUYSCKUX 3a]1a4 COLMATLHON HAPaBICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPaKTHIECKOMY U3YUEHHIO MPOGECCHil pa3TUYHOTO poja, B TOM YHCIIe HA OCHOBE MPUMEHEHHS MPEAMETHBIX 3HAHUN M0 XUMUH;

YBaXXEHUS K TPYAY, JIOAIM TPyJa U pe3yJibTaTaM TPYIOBOH JESITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WMHIWBUAYaTbHOW TPAGKTOpPHH 00pazoBaHus, Oyaylled mpodeccuu W peanu3alud COOCTBEHHBIX >KU3HEHHBIX
TIJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CITIOCOOHOCTEN K XMMHUU, MHTEPECOB U MOTPEOHOCTEN 00111eCTBA;

6) 3K0J10rMYEeCKOr0 BOCTIUTAHMS

AKOJIOTUYECKHU 11€71eCO00Pa3HOT0 OTHOIICHUSI K TIPUPOJIC, KaK HCTOYHHUKY CYIIIECTBOBAHUS KU3HU Ha 3eMIIE;

MOHUMAaHHUS TI00ATEHOTO XapaKkTepa IKOJIOTUYECKUX MPOOIeM, BIUSHUS IKOHOMUYECKIX MPOIECCOB Ha COCTOSTHUE MPUPOTHON U COLMATBHON CPEIbI;
OCO3HaHUS HEOOXOAMMOCTH UCTIOIB30BAHUSI IOCTHKEHUN XUMHH JIJIs1 PEIICHUST BOIPOCOB PAIHOHAILHOTO MPUPOIOTIOIE30BAHUS;

aKTUBHOTO HENMpPUSTUS JEHCTBUH, MPUHOCSIINX BpPEA OKpYKaoIleld MPUPOAHON cpelie, YMEHHsI IPOrHO3UPOBATh HEOIArONpUSTHBIE YKOJIOTUYECKUE
MOCJIEICTBHS TIPEANPUHUMAEMBIX IEUCTBUH U TIPEOTBPAIATH HX;

HaJU4MUsl PA3BUTOrO S3KOJOTMUYECKOTO MBIIUICHUS, AKOJOTUYECKOM KYJIbTYphI, OIbITA AESATEIBHOCTH 3KOJIOTMYECKOM HAmNpaBIIEHHOCTH, YMEHUS
PYKOBOJICTBOBAaThCS MMM B TIO3HABATEIbHOW, KOMMYHHUKATHBHOW W COIIMAIBHOW TPAKTHKE, CIOCOOHOCTH W yMEHHS aKTHBHO MPOTHBOCTOSITH
uaeosioruu xemohoouwu;

7) HIEHHOCTH HAYYHOI'0 MO3HAHUSA:

c(hOpMUPOBAHHOCTH MUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKHU U OOIIECTBEHHON MIPAKTHUKHY;



MOHUMAaHMsl CrieU(PHUKU XUMHUHM KaK HayKH, OCO3HaHMs €€ poiM B (POPMHMPOBAHMHU PALMOHAIBHOTO HAyYHOT'O MBIIUIEHUS, CO3JJaHUM LIEJIOCTHOTO
NpeaCcTaBIeHUs 00 OKpYXKaloIleM MHpe Kak O €JHMHCTBE MPUPOAbI U YEJOBEKa, B MO3HAHUHM NPHPOJIHBIX 3aKOHOMEPHOCTEH W PELICHWH MpoOiieM
COXPAHEHHUS IPUPOJHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XUMHUH I COBPEMEHHON LUBUIIM3ALUU: B €€ TYMaHUCTHYECKOW HAMPABICHHOCTH W Ba)KHOW POJIM B CO3JaHUU
HOBOH 0a3bl MaTepUAILHOM KyJIBTYpPBI, PELIEHUH [100AJIbHBIX IPOOJIEM YCTOHYNBOTO Pa3BUTH YEJIOBEUECTBA — CHIPbEBOI, YHEPIeTUUECKOM, TUILEBOM
U DKOJIOTHYECKOW 0€301MacHOCTH, B PAa3BUTUU MEIUIMHBI, 00ECIICYEHUH YCIOBUI YCHEIIHOTO TPYAa U HKOJIOTUYECKH KOM(OPTHOM KU3HU KaXkKIIOTO
yjeHa oOIlEeCTBa;

€CTECTBEHHO-HAYYHOW I'PaMOTHOCTH: TIOHUMAHUs CYIIIHOCTH METOAOB MIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH MCIOIb30BATh
[0JTy4aeMble 3HAHU I aHalIu3a U OOBSICHEHUS SIBICHUM OKpYXKAIOIIEro MUpa U MPOUCXOAALIMX B HEM M3MEHEHUM, yMEHUs JeaaTh 000CHOBAHHBIE
3aKJIIOYCHUS HA OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TAHHBIX C IEJIBIO MOIYUYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATENBHO UCIIOIb30BaTh XMMUYECKUE 3HAHUS [T PELICHUs IPOOJIeM B PealbHbIX )KU3HEHHBIX CUTYaAIUX;

MHTEpeca K MO3HAHUIO U MCCIIEJOBATENBCKOM ACATEIBHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENpephlBHOMY OOpa30BaHUI0 M CaMOOOpPa30BaHMIO, K AKTUBHOMY IIOJIYYEHUIO HOBBIX 3HAHUH MO XMMHUHU B
COOTBETCTBHUH C )KU3HEHHBIMHU MIOTPEOHOCTSIMH;

MHTEpeca K 0COOEHHOCTSM TpyJia B pa3InYHbIX cepax MpodhecCHoHaIbHON AeITeNbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATHI

MertamnpeaMeTHbIe pe3ynbTaThl OCBOSHHS YUEOHOTO MpenMeTa « XUMHUs» Ha YPOBHE CPETHEro 00IIero 00pa3oBaHus BKIIOYAOT:

3HaYMMble U1 (OPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOIUXCA MEKIUCHUIUIMHAPHBIE (MEXIpPEIMETHbIE) OOlIeHayyHble MOHATHS, OTpakaroliue
L[EJIOCTHOCTh HAayYHOM KapTUHBI MHpa M clenu(uKy METOJI0B MO3HAHMs, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HaykKax (MaTepHsi, BEIEeCTBO, dHEPrus,
SBJICHHE, MpPOIECC, CUCTEMa, HAy4HbIM (akT, MPUHIMI, THUIIOTe3a, 3aKOHOMEpPHOCTh, 3aKOH, TEOpHs, HCCIelOoBaHHE, HaONI0JeHHE, HW3MEpEHue,
SKCIIEPUMEHT U ApYyTrue);

YHUBEpcaJbHbIE yuyeOHble AEHUCTBHUs (MO3HaBaTelIbHbIE, KOMMYHUKAaTHUBHbBIC, PErYJISATHBHBIE), oOecrneunBaromue (GopMupoBaHue (yHKIHOHATIHHON
IPaMOTHOCTH M COL[MAJIbHOM KOMITETEHIIUN 00y4aroInXCs;

CIOCOOHOCTh 00YYaOLINXCsl UCIOJIb30BaTh OCBOCHHBIE MEXIUCIMITTIMHAPHBIE, MUPOBO33pPEHUYECKHE 3HAHUS M YHMBEpCallbHbIe yueOHble AEHCTBUS B
ITO3HABATEJIBHON U COLIMAIBHON MTPAKTHKE.

MeramnpeaMeTHble pe3yiabTaThl OTPa)XaloT OBJIAJCHHUE YHUBEPCAIbHBIMM YYE€OHBIMHM I103HABATEIbHBIMH, KOMMYHUKAaTUBHBIMH M PEryJIsTUBHBIMU
NENUCTBUSMM.

OgByageHne yHMBePCAJIbHBIMH Y4¢OHBIMH II03HABATEIbHBIMH 1CHCTBUSIMU:

1) 6a3oBble JJOrMYecKHUe AeHCTBUS:

CaMOCTOSITENIbHO (POPMYIIHPOBATh U aKTYaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

ONPEIENATh UEIH IEATEIIbHOCTH, 3a1aBas MapaMeTPbl U KPUTEPUU UX JOCTUKEHUS, COOTHOCUTD PE3YJIBTATHI ACSITEIBHOCTH C ITIOCTaBIEHHBIMU LIEJISIMHU;



UCIOJIb30BaTh NPU OCBOEHUU 3HAHUM MPUEMBI JIOTMYECKOTO MBIIUICHUS — BBLACNATh XapaKTepHble MPU3HAKU MOHSITUH M YCTaHABIMBATH HX
B3aMMOCBSI3b, HCIIOJIH30BATh COOTBETCTBYIOIINE MOHATHS JIJIs1 OOBSICHEHUS OTACTBHBIX ()aKTOB U SIBIICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPUH IS KJIaCCU(UKALIUY BEUIECTB U XUMHUYECKHUX PEaKIIHii;

YCTaHABIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3U MEXK1Y U3Y4aeMbIMU SIBJICHUSIMU,

CTPOUTbH JIOTUYECKUE PACCYKIEHUS (MHAYKTUBHBIC, ETYKTUBHbIC, 10 aHAJIOTUH), BBISBIATH 3aKOHOMEPHOCTH M NMPOTUBOPEUHS B pacCMaTPUBAEMBIX
SIBIICHUSX, (OPMYITHPOBATEH BBIBOIBI U 3aKIIFOUCHUS;

MPUMEHSTHh B MpoOIlecce MO3HAHMSI, UCIOIb3yeMble B XMMHH CUMBOJIMYECKHE (3HAKOBBIC) MOJIEIH, IPEOOpPa3OBbIBATh MOJEIbHBIC MPEACTABICHUSI —
XUMHUYECKHUI 3HaK (CHMBOJ) DJIEMEHTAa, XUMHU4YecKas (opmyna, ypaBHEHHUE XUMHYECKOW pEaKIUd — MPH PEIICHWH YYeOHBIX TMO3HABATEIBHBIX H
MPAKTUYECKUX 3a/1ay, MPUMEHSATh Ha3BaHHBIC MOJEIbHBIC TMPEACTABICHUS JUIsl BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3YyYAaEMBIX BEIECTB U
XMMHYECKUX PEAKIIUH.

2) 6a30BbIe HCCJIEN0BATEIbCKHE HeHCTBHS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O ITO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIHII;

dbopMynupoBaTh LETM W 3aJa4d HCCIEIOBaHUS, HCIOIb30BaTh IOCTABJICHHBIE M CAMOCTOSITENIbHO C(OPMYITUPOBAHHBIE BOIPOCHI B KauyeCTBE
WHCTPYMEHTA IMO3HAHUS U OCHOBBI [T (DOPMHUPOBAHHMSI TUTIOTE3BI TI0 TPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BJIa/I€Th HABBIKAMHU CAMOCTOSITENILHOTO TUIAHUPOBAHUS U IPOBEJCHUS YICHHUECKUX IKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUS HAOII0JaTh 32 X0JI0M
MpoIecca, CaMOCTOSTEIBLHO TPOTHO3UPOBATH €0 Pe3yibTar, (HOpMyIHpOBaTH OOOOIICHUS W BBIBOJBI OTHOCHTEILHO JIOCTOBEPHOCTH PE3yJbTaTOB
UCCIIeTIOBaHMs, COCTABIIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON padoTe;

MPUOOPETaTh OMBIT YUYCHUUICCKOM HMCCIIEIOBATEIIBCKOW M TPOCKTHOW NEATEIHHOCTH, MPOSBIATH CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIBHOMY
MOMCKY METOJIOB PEIICHUS IPAKTUYECKUX 3a]1a4, IPUMEHEHHIO PA3JIMYHbIX METOJOB ITO3HAHUA.

3) padora ¢ unopmanmeii:

OPUEHTHPOBATHCS B PA3NUYHBIX HMCTOYHUKAX HMH(poOpManmu (HaydyHO-TIOMYJSpHAas JUTEepaTypa XUMHUYECKOTO COAEpIKaHMsS, CIPABOYHBIE MOCOOMS,
pecypcbl HTepHeTa), aHanM3upoBaTh WHOOPMAIMIO PA3IMYHBIX BUIOB U (OPM TPEACTABICHHS, KPUTUYECKU OLIEHUBATH €€ JOCTOBEPHOCTh W
HEMPOTUBOPEUYNBOCTH;

(dhopMyTUpOBaTh 3alpPOCHl U MPUMEHSTH Pa3JIMUHbIE METOABI MPHU MOUCKE M O0TOOpe MH(pOpMALMK, HEOOXOAMMOM JJIsi BBIMOJHEHUS y4eOHBIX 3aad
ONPEAEIIEHHOTO THUIIA;

MpUOOpETaTh OMBIT UCIIOIH30BAHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U PA3JIMYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOSITENTFHO BBIOMPATh ONTUMAaJIBHYIO (popMy mpencTaBieHust uHGopmanuu (cxeMbl, rpaduku, TuarpaMmbl, TaOJIUIIbI, PUCYHKU U APYTHUE);
WCIIOIb30BaTh HAYYHBIN SI3BIK B Ka4yeCTBE CPENCTBA MPH paboTe ¢ XUMHUYECKOW WHOOpMAIuel: NMPUMEHSITh MEXNpeaMeTHble (dhusudeckue u
MaTeMaTHYeCKHe) 3HAKU U CUMBOIIBI, (hOpMYIIbl, a00peBHATYpPbI, HOMEHKIATYPY;

WCIIOIB30BaTh U MPeoOpPa30BhIBATh 3HAKOBO-CUMBOJIUYECKHE CPEICTBA HATIISTHOCTH.

OBi1aieHne YHHMBEPCAILHBIMH KOMMYHHUKATHBHBIMHU 1eHCTBUSIMMU:

3a/1aBaTh BOIPOCHI MO CYIIECTBY OOCYKIaeMON TeMbl B XOJI€ JHAJIOTa W/WIU THUCKYCCHUU, BBICKA3bIBATh HJEH, (POPMYIUPOBATH CBOHM MPEIIOKCHH S
OTHOCUTEIILHO BBIMIOJHEHUS MPEIJIOKEHHOM 3a1a4u;



BBICTYNATh C IPE3CHTALMEN PEe3yNbTaTOB IO3HABATEIBHOU JEATEIBbHOCTH, IMOJYYEHHBIX CaMOCTOSATEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IIPH
BBITTOJIHEHUH XUMHYECKOTO HKCIIEPUMEHTA, PAKTHUECKOH pabOoThI MO UCCIEIOBAHUIO CBOMCTB M3Y4aeMBbIX BEILIECTB, PeaH3allii YUeOHOTO MPOEKTa U
(GbopMyIHpOBaTh BHIBOJIBI IO PE3yJIbTaTaM MPOBEIEHHBIX UCCIEAOBAHUN MyTEM COTIIACOBAHUS MO3UIIHI B X0/1e 00CYKICHHSI 1 0OMEHAa MHEHUSIMHU.
OBjajieHHe YHUBEPCAJIbHBIMH PEryJsiTHBHBIMU 1€CTBUAMM:

CaMOCTOATENIbHO IUIAHUPOBATh M OCYILECTBIIATH CBOKO ITO3HABATENIBHYIO JEATEIbHOCTb, ONpEnesss €€ LeNu U 3aJayl, KOHTPOJUPOBaTh U MO Mepe
HEOO0XO0AMMOCTH KOPPEKTUPOBATh NPEJIaraéMblii alTOPUTM JICMCTBUI MPH BBHIMOJIHEHUH y4eOHBIX U MCCIIEI0BATENbCKUX 3a/1a4, BRIOMpaTh Hauboiee
3¢ (deKTUBHBIN CIOCO0 UX PElICHUS ¢ YYETOM MOJTyYEHUSI HOBBIX 3HAHHM O BEIIECTBAX U XUMUYECKUX PEaKIUsX;

OCYILIECTBIATh CAMOKOHTPOJIb CBOEH EATEIbHOCTH HA OCHOBE CaMOaHalIn3a U CaMOOLICHKHU.

IHNPEAMETHBIE PE3YJIBbTATbBI
10 KJIACC

[IpenmMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckasi XuMUs» OTPaXaroT:

Cc(OPMHUPOBAHHOCTh MPEJACTABICHUA O XMMUYECKOH COCTABIISAIOLIEH €CTECTBEHHO-HAyYHOW KApTHHBI MHpA, POJM XMMUU B IO3HAHWUU SBICHUN
IPUPOJIBI, B (POPMHUPOBAHUH MBIIIICHUS U KYJIbTYPHl IUYHOCTH, €€ (YHKIMOHATBHON TPAMOTHOCTH, HEOOXOIMMOM ISl PEHICHUS MTPAKTUYECKHUX 3a1ad
1 3KOJIOTMYEeCKH 000CHOBAaHHOI'O OTHOUIEHUSI K CBOEMY 3/I0POBbIO U IIPUPOAHOH cpelie;

BJIa/ICHUE CUCTEMOM XMMUYECKUX 3HAHUI, KOTOpasl BKJIIOYAET: OCHOBOIOJAralOUINe NOHATUSA (XMMHYECKUM 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J04YKa
aToMa, MOJIeKyJa, BaJEHTHOCTb, 3JIEKTPOOTPHIATEIbHOCTh, XUMHUYECKas CBA3b, CTPYKTypHas ¢opmyna (pa3BEpHyTas W COKpaIIEHHAas), MOJb,
MOJIIpHasi Macca, MOJISIpHBIN 00BEM, YIIIEpOIHBIN cKeneT, QyHKIMOHAIbHAS IPyIIa, paguKail, U30MepHs, H30Mepbl, TOMOJIOTUYECKH psiJl, TOMOJIOTH,
YTJIEBOIOPO/IbI, KUCIOPOJI U a30TCOAEPIKAIIME COSTUHEHHSI, MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYIISIPHBIE COEMHEHUS); TEOPUU U
3aKOHBI (T€OpUs CTPOEHUsl opraHnyeckux BemecTB A. M. BytiepoBa, 3aKk0OH cOXpaHEHHUS! MacChl BEIIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUN SI3bIK
XMMHHU; MHUPOBO33PEHUYECKHE 3HAHUS, JIeXKAllHMe B OCHOBE MOHMMAHHUS NMPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SBIEHUH, (aKTOIOrHMyecKue
CBEJICHHUS O CBOMICTBaX, COCTaBe, INOJYyYEHUU M OE30MaCHOM HCIIOJIB30BAHUM BaKHEHIIMX OpPraHMYECKHUX BEIIECTB B OBITY M MPaKTHUECKOM
JEeATEIbHOCTH YETI0BEKA;

c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHbIE IPU3HAKU MOHSITUN, yCTaHABINBATh UX B3aUMOCBSI3b, UCIOIb30BaTh COOTBETCTBYIOLIUE TOHITHS
IIpU ONMCAHUM COCTaBa, CTPOCHUS U IPEBPALLEHUN OPraHUYECKUX COCIUHEHU;

c(OpPMUPOBAHHOCTh YMEHUIN UCIOJIB30BAaTh XUMHUECKYIO CUMBOJIUKY JUISI COCTABJICHHSI MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAIEHHON)
(bopMysT OpraHMYECKUX BELIECTB U YPAaBHEHUI XUMHUECKUX PEaKIUi, U3rOTaBIMBATH MOJIEIN MOJIEKYSl OPIraHUYECKUX BEIIECTB JJIS MILTIOCTPALIMH UX
XUMHYECKOTO U TPOCTPAHCTBEHHOT'O CTPOECHUS;

c(OPMHUPOBAHHOCTh YMEHMI YCTAHABIMBATh MPUHA/UIEKHOCTh M3YUYEHHBIX OPraHUYECKHX BEIIECTB IO UX COCTaBY U CTPOCHMIO K ONpPEIeNEHHOMY
KJIacCy/TpyIIe COeAMHEHHH (yrieBoJ0pOIbl, KUCIOPOA U a30TCOJIEpKallie COeAMHEHUS, BBICOKOMOJIEKYIISIPHbIE CO€AMHEHNUS), 1aBaTh UM Ha3BaHUS
no cucremarnyeckoir HomeHknatype (IUPAC), a Takxke npUBOANTH TPUBHAIbHbBIE HAa3BAaHUS OTJEIBHBIX OPraHUYECKUX BEIIECTB (ITUIIECH, TPOIHIIECH,



alleTWIEH, STWIEHITIMKOb, INIMUEpUuH, (eHol, (opManblerui, aleTanblIeru], MypaBbHHAs KHUCIIOTA, YKCYCHas KHCIIOTa, OJEMHOBAas KHCIIOTA,
CTeapuHOBAas KMCIIOTA, II0K03a, PPyKTO3a, KpaxMmall, LeJUTI003a, TIIHIHH);

C(OPMHUPOBAHHOCTb YMEHUS ONPEAEIATh BUJIbl XUMUYECKOH CBSI3M B OPraHUYECKUX COCIMHEHMSIX (OJMHApHBIE U KPaTHbIE);

c(OPMHPOBAHHOCTh YMEHUSI HMPUMEHSTH IMOJIOKEHHUSI TEOPUH CTPOSHHsI OpraHuyeckux BemecTB A. M. byriepoBa s 0OBSCHEHHS 3aBHCHMOCTH
CBOMCTB BEILLECTB OT UX COCTaBa U CTPOCHHUS; 3aKOH COXPAHEHUS MACChl BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHMI XapaKTePH30BaTh COCTaB, CTPOCHHE, (PU3MUECKUE W XUMUYECKHE CBOMCTBA THIHWYHBIX MPEACTABUTENCH Pa3TUYHBIX
KJIaCCOB OPraHMYECKUX BEIIECTB (MEeTaH, 3TaH, 3THJIEH, HPONWJIEH, aleTwieH, OyraaueH-1,3, MetunOyranuen-1,3, GeH30J, METaHON, 3TaHOI,
STHJICHIJIMKOJb, TIUIEPHH, (EHOJ, aleTaabAerH]l, MypaBbUHAs M YKCYCHAs KHCIOTBI, TJIFOKO03a, KpaxMall, IeJUII0NI03a, aMUHOYKCYCHAst KHCJIOTa),
WUIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXAY HMMH YPaBHEHUSMH COOTBETCTBYIOIIMX XHMHUYECKUX PEAKIMH C MCIOJIb30BAaHMEM CTPYKTYPHBIX
opmyu;

Cc(OPMHUPOBAHHOCTh YMEHMsI XapaKTepU30BaTh MCTOYHUKHU YIJIEBOAOPOAHOTO ChIpbs (HEe(Thb, IPUPOAHBIN Ia3, Yroyp), cocoObl UX MEepepaboTKU U
MIPaKTUYECKOE IPUMEHEHUE MPOJAYKTOB IepepadOTKy;

c(OPMHUPOBAHHOCTh YMEHUI MPOBOANUTH BBIYMCICHHS [0 XUMHUUECKUM YPaBHEHUSIM (Macchbl, 00bEMa, KOJIMYECTBAa HCXOIHOTO BELIECTBA WIIM IPOAYKTA
peaxkiuu Mo U3BECTHBIM Macce, 00BbEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BELECTB WK IPOJYKTOB PEAKIIUH);

c(OPMHUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOM 3HaHUN 00 OCHOBHBIX METOJ]aX HAYYHOT'O MO3HAHUS, UCIOJIb3YEMbIX B XMMUHU IIPU N3YUYEHHUH BELIECTB
U XMMUYECKHX SIBJICHUN (HaOMIo/eHNe, U3MEpPEeHre, SKCIIEPUMEHT, MOJICIIMPOBAHNE), UCTIONB30BaTh CUCTEMHBIE XUMUYECKHE 3HAHUS JUIS TPHHSTUS
peleHH B KOHKPETHBIX dKU3HEHHBIX CUTYalLlUsAX, CBI3aHHBIX C BEIIECTBAMU U X IIPUMEHEHUEM;

c(OPMHPOBAHHOCTh yYMEHHUI COOJMIOAATh TNpaBWiIAa MOJB30BAHUA XHUMHUYECKOH TOCYJOHW W JIaOOpaTOpHBIM OOOpPYJOBaHMEM, a TaKXKe IpaBUIIA
o0pallleHus C BELIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITOJIHEHUIO JJAOOPATOPHBIX XMMUYECKHUX OIBITOB,;

c(OPMUPOBAHHOCTh YMEHHMH IUIAHUPOBATh U BBINOJHATH XWMUYECKUH SKCIIEPUMEHT (TPEBpalleHUs OpPraHMYECKHUX BEILIECTB IPU HArpeBaHUU,
MOJIyYeHHEe 3TUJICHAa U M3Y4YEHHE €ro CBOICTB, Ka4eCTBEHHbIC PEaKIMM OPraHMYECKHX BEIIECTB, JeHATypalus O€JKOB IpU HarpeBaHUU, LIBETHbIC
peakuuu O€NKOB) B COOTBETCTBHM C MpaBUIaMH TEXHMKH OE€30MacHOCTH IMpH OOpalleHWH C BEUIeCTBaAaMHM U JIabOpaTOpHBIM O0OpYyIOBaHHUEM,
NPEJCTaBIATh PE3yAbTaThl XUMHUECKOT0 SKCIEpUMEHTa B (hopMe 3alMcH ypaBHEHHUH COOTBETCTBYIOLIMX peakUui M (OpMyTuUpoBaTh BBIBOJBI Ha
OCHOBE ITHX PE€3yJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKU aHAJIU3UPOBATh XMMHUYECKYI0 MH(OpMAIHIO, MOJYy4aeMyl0 M3 Pa3HbIX HMCTOYHUKOB (CPEICTBA MAacCOBOIi
uHpopmanuu, aTEpHET M IpYrux);

c(OPMHUPOBAHHOCTh YMEHHH COOIIOIaTh MPaBHIIa SKOJIOTUYECKH L[EI1eCO00pa3HOro MOBECHUS B OBITY M TPYAOBOM JEATEIBHOCTH B LENIAX COXPAHEHUS
CBOETO 37I0POBbSI U OKpPYXKAaroIlel MpUPOJHOW Cpe/bl, 0CO3HABATh OMACHOCTh BO3JIEHCTBUS HA KUBBIE OPraHU3MbI ONPENEIEHHBIX OPraHUYECKUX
BeIllecTB, oHuMas cmbici nokasatens [1/JIK, moscHATh Ha mpumepax crnocoObl YMEHBIIEHUS U NPEIOTBPALICHUS HUX BPEJHOTO BO3JEHCTBUS Ha
OpraHu3M 4YeJI0BEKa;

111 0OYYaIOIIMXCS C OTPaHUYEHHBIMU BO3MOXKHOCTSIMU 3710POBBSI: YMEHUE PUMEHSTh 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJax MO3HAHUS BELIECTB
Y XUMHUYECKHUX SIBJICHUI;



TS CTICTIBIX M CITA00BHIAIINX O0YJAIONIMXCS: YMEHHE UCIIOIB30BATh PelibePHO-TOUCUHYIO CHCcTeMy 0003HaueHuit JI. Bpaiist 1is 3anmucn XuMHYeCKHUX
dbopmyL.

11 KJTACC

IIpenmeTHble pe3ynbTaThl OCBOCHU Kypca «O01as 1 HeopraHu4eckas XUMUs» OTPaKaroT:

c(OPMHPOBAHHOCTh TPEACTABICHUN: O XMMHUYECKOH COCTABISIOUICH €CTECTBEHHO-HAYYHOH KapTUHBI MHUpA, POJIM XUMHHM B TO3HAHWU SIBJICHUUN
IPUPOJBI, B GOPMHUPOBAHUY MBIIICHUS U KYJIbTYPbl IUYHOCTH, €€ (PYHKIIMOHAIBHON I'PAMOTHOCTH, HEOOXOIMMOM JJIs PEeLIEeHUs MPAKTUUECKUX 3a1a4
U 3KOJIOTMYECKH 0OOCHOBAaHHOI'O OTHOLIEHUS K CBOEMY 3[JOPOBBIO U IIPUPOJHOU CPELE;

BJIQJICHUE CHUCTEMO XMMHYECKUX 3HAHU, KOTOpas BKJIHOYAET: OCHOBOIOJArAIOIINE IMOHATUS (XMUMHYECKHH JJIEMEHT, aToM, W30Tom, s-, pP-, d-
AJIEKTPOHHBIE OpOUTAIIN ATOMOB, HOH, MOJIEKYJIa, MOJIb, MOJIIPHBIN 00BEM, BaIEHTHOCTb, 3JIEKTPOOTPULIATENIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUUECKast
CBSI3b (KOBaJICHTHAs, MOHHAs, METAJNIMYECKas, BOJOPOJHAs), KpUCTAUIMYECKas peléTka, TUIbl XUMHUYECKUX PpEaKLHi, pacTBOp, 3JIEKTPOJIUTHI,
HEAJIEKTPOJIUTHI, DJIEKTPOJIUTHYECKAsT AMCCOLMUALUS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTb XMMMUYECKOH peakluu, XUMHUYECKOE PaBHOBECHE);
TEOPHUH U 3aKOHBI (TEOpUs JIEKTPOJUTUUYECKON TUCCOoLMalny, nepuoandeckuii 3akon JI. M. MenzeneeBa, 3aKOH COXpaHEHHsI Macchl BEIIECTB, 3aKOH
COXPAHEHHUS U TNPEBPALLEHUS SHEPTUU NPU XUMHUYECKUX PEaKLUAX), 3aKOHOMEPHOCTH, CUMBOJIMYECKUN S3bIK XMMHUH, MUPOBO33PEHUECKHUE 3HAHUS,
JIeKalllye B OCHOBE MOHUMAHUS MPUYUHHOCTH M CUCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJIOIMUYECKHE CBEJIEHHUs O CBOMCTBAX, COCTaBe, MOIy4EeHUH
1 0€301aCHOM HCIOJIb30BAHNN BaKHEHIIINX HEOPTAaHUYECKUX BEUIECTB B OBITY M MPAKTUYECKOMN IEATEIILHOCTH YEIOBEKA;

c(OPMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTE€PHbIE PU3HAKHU MOHATHH, YCTAaHABIUBATh UX B3aUMOCBSA3b, HCIOJIb30BATh COOTBETCTBYIOIIUE TOH ITHS
IIPY ONMCAHUM HEOPTaHUYECKUX BEIIECTB U UX NTPEBPALICHUN;

c(OPMHPOBAHHOCTh YMEHHUI MCIOJB30BaTh XMMHUYECKYIO CHUMBOJHKY JUIS COCTaBJIE€HUs ()OPMYJ BEIIECTB M YpaBHEHHH XUMMUYECKHX DPEaKLUH,
cucremarnyeckyro HoMmeHkiatypy (IUPAC) u TpuBHanbHble Ha3BaHUS OTAENIbHBIX HEOPraHMUECKUX BEIIECTB (yrapHbIi Ia3, YIJIEKUCIbIA ra3, aMMHaK,
raméHas U3BeCTh, Heral€Hast U3BeCTb, UThEBas COZA, MUPUT U APYTHE);

c(OPMUPOBAHHOCTh YMEHUU ONPENENATh BAJIEHTHOCTh U CTENEHb OKUCIICHHS XMMHUYECKHX 3JEMEHTOB B COEAMHEHMSX Pa3IMYHOTO COCTaBa, BUJ
XMMUYECKOH CBSI3M (KOBaJICHTHAs, MOHHAs, METAJNINYeCcKas, BOJOPOJIHAS) B COCAMHEHUSIX, TUI KPUCTAIUIMUECKONW PEIETKH KOHKPETHOIO BEIIeCTBa
(aToMHas1, MOJIEKYJIsipHAasi, HIOHHAs!, METAJNINYECKasi), XapaKTep Cpebl B BOJHBIX paCTBOpaxX HEOPraHMUYECKUX COEANHEHUN;

C(OPMHPOBAHHOCTh YMEHMH YCTaHABIMBATh IPUHAAJIECKHOCTh HEOPraHWYECKUX BELIECTB IO MX COCTaBy K OIpeNel€éHHOMY Kiaccy/TpyIie
COEMHEHMH (ITPOCThIE BELIECTBA — METAJUIBl 1 HEMETAJUIbI, OKCHU/IbI, OCHOBAHUS, KUCIIOTHI, aM(pOTEepHbIE THIPOKCH/IbI, COJIN);

c(OPMHPOBAHHOCTh YMEHUH pPACKPBIBaTh CMBICH Iepuoandeckoro 3akoHa J[. M. MenzaeneeBa M JI€MOHCTPUPOBATh €0 CHUCTEMATHU3UPYIOIIYIO,
OOBSCHUTENbHYIO U IPOTHOCTUYECKYIO (PYHKIIHH;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepH30BaTh NIEKTPOHHOE CTPOCHHE aTOMOB XHUMHMUYECKHX 37eMeHTOB |1—4 mepuonos I[lepuoandeckoit cucremMsbl
xuMuueckux snemeHToB JI. M. MenneneeBa, UCMONb3ys MOHATHS «S-, P-, O-3JIEKTPOHHBIC OpPOUTAIN», «IHEPreTUYECKUE YPOBHU», OOBSICHATH



3aKOHOMEPHOCTH MU3MEHEHUS CBOMCTB XMMHYECKHMX JJIEMEHTOB M MX COCIMHEHUH IO mepuonaM M rpynmnam Ileprmoaudeckold cHCTEMbl XUMHYECKUX
anemeHToB /1. . Meneneena;

Cc(OPMHUPOBAHHOCT YMEHHUH XapaKTepu30BaTh (ONKMCHIBaTh) OOIIME XMMHUYECKME CBOMCTBA HEOPraHMYECKUX BELIECTB pPA3JIMYHBIX KJIACCOB,
IIOATBEPK/IaTh CYILIECTBOBAHUE T€HETUYECKON CBSI3U MEXAY HEOPraHMUYECKUMHU BEILIECTBAMU C ITOMOILIBIO YPABHEHUI COOTBETCTBYIOIINX XUMUYECKUX
peaKIuii;

c(OPMHPOBAHHOCTh yYMEHUS KJIAcCU(UIMPOBATh XMMHUYECKHE PEAKIMHM IO PA3IMYHBIM MpPU3HAKaM (YUCIIy M COCTaBYy pPEarupyroulnx BEIIECTB,
TEIUI0BOMY (G (PEeKTy peaKkiMy, U3MEHEHUIO CTEIIEHEH OKUCICHHS 2IEMEHTOB, 00paTUMOCTH PEAKLIMH, YYAaCTHIO KaTalu3aTropa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIISATh YPAaBHEHUS PEaKIMid Pa3IMYHBIX THUIIOB, MOJIHBIE M COKpAIIEHHBIC YpPaBHEHUS PeaKIHUii MOHHOTO OOMEHa,
YUUTBIBas YCIOBHSI, TPU KOTOPBIX 9TH PEAKLIMU UAYT 10 KOHIIA,

c(OPMHPOBAHHOCTh YMEHHUH MPOBOJIUTH PEAKIMH, MOATBEP)KIAIOIINE KAUeCTBEHHBIH COCTaB Pa3IMYHBIX HEOPTaHWYECKHUX BELIECTB, PACIIO3HABATh
OIIBITHBIM ITyTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOPAaX HEOPraHMYECKUX BELIECTB;

c(OPMHPOBAHHOCTh YMEHHUI PACKpPBIBATh CYIIHOCTh OKHCIHTEIBHO-BOCCTAHOBUTEIBHBIX PEAKIUI TOCPEICTBOM COCTABJICHHUS JIEKTPOHHOTO OajaHca
3TUX PEaKIni;

c(OPMHPOBAHHOCTH YMEHHH OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH PEaKIMH OT PA3JIMYHBIX (PaKTOPOB; XapaKTep CMEIMICHUS XUMHUYECKOTO
paBHOBECHsI B 3aBUCHMOCTH OT BHEIIHEro Bo3aeiictBus (npuHuun Jle Ilarense);

c(OPMHPOBAHHOCTh YMEHHI XapaKTEPU30BaTh XUMUYECKHUE TPOLIECCHI, JIEKAIIUE B OCHOBE NMPOMBIIIUIEHHOTO TTOYYEHHs CEPHOW KUCIIOTHI, aMMHUAKa,
a Takke c(hOPMUPOBAHHOCTD MPEJICTABICHHUH 00 OOIIMX HAyYHBIX MPUHIUIAX U SKOJIOTHYECKUX MpodiieMax XMMUYECKOTO IIPOU3BO/ICTBA;
c(OPMHPOBAHHOCTh YMEHUH MPOBOJUTH BBIYMCICHUS C MCIIOJIB30BAHUEM IOHATHUS «MAaccoBasi JOJSl BEIIECTBA B PACTBOPE», OObEMHBIX OTHOLICHUMN
ra3oB NpU XMMHUYECKHX PEAKIMAX, MacChl BelleCTBa WM 0ObEMa ra3oB IO HM3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce HJIM O0BEMY OJHOTO U3
Y4acTBYIOUIMX B PEAKIMM BELIECTB, TEIUIOBOTO 3(P¢eKTa peakMy Ha OCHOBE 3aKOHOB COXPAaHEHMs MAacChl BELIECTB, MPEBPALICHUS U COXPaHEHMS
SHEPIUH;

c(OpPMUPOBAHHOCTh YMEHUU COOMIOJaTh MpaBUia MOJb30BAaHUS XMMHUUYECKOM MOCynoM M J1abopaTOpHBIM OOOpYJOBaHMEM, a TaKXe IpaBHIia
o0pallleHus C BELIECTBAMU B COOTBETCTBUU C MHCTPYKIUSMH IO BBITOJIHEHUIO JJAOOPATOPHBIX XMMUYECKHX OIBITOB,;

c(OpPMUPOBAHHOCTh YMEHUH TUIAHUPOBAThH U BBIMOIHATH XUMUYECKUHN IKCIIEPUMEHT (pa3iio’keHue NepoKCua BOJOpOia B IPUCYTCTBUH KaTalu3aTopa,
OIIpeJIeJIEHUE CPebl PACTBOPOB BEIIECTB C MOMOIIbIO YHHBEPCAJIBHOIO MHIUKATOPA, BIUSHHUE DPA3IUYHBIX (PAKTOPOB HAa CKOPOCTh XMMHUYECKOMH
peaxkiuy, peakuud HOHHOTO OOMEHa, KaueCTBEHHBbIE peaklMu Ha cyiabdar-, KapOoHAT- M XJOPUA-aHUOHBI, HAa KaTHMOH aMMOHHS, DEILIEHHE
HKCHEPUMEHTAIbHBIX 33/a4 Mo TeMaM «Metamisl» u «Hemeramnel») B COOTBETCTBMM C IMpPaBUIAMM TEXHUKH O€30MacHOCTH HpPU OOpaIleHuH ¢
BellecTBaMH U J1a0OpaTOpPHBIM 00OpYIOBaHUEM, IMPEICTaBIATh pE3yNbTaThl XHUMUYECKOTO »JSKCIepUMEHTa B (QopMe 3amuch YypaBHEHH
COOTBETCTBYIOLINX pPeakUuil U (POpPMYIHPOBATh BBIBOBI HA OCHOBE 3THX PE3YJIbTAaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKH AHAJIM3UPOBATh XMMHUECKYI0 HMH(OPMAIHIO, MOJy4aeMyl U3 pPa3HbIX HCTOYHUKOB (CpeicTBa MacCcOBOM
KOMMYHHKaIH, IHTepHET U ApyTrux);



c(OPMHPOBAHHOCTH YMEHHH COOIOIATh MPaBHIIA SKOJIOTUUYESCKH [IEIeCO00pa3HOTO MOBECHHS B OBITY M TPYAOBOU JACITEIBHOCTH B IENISTX COXPAHCHUS
CBOETO 3JI0POBbSI M OKPY>KAIOIIEH MPUPOIHON Cpeibl, 0CO3HABATh OMACHOCTh BO3JACHCTBHS HA JKUBBIC OPraHU3MBbI OTMPEACIEHHBIX BEIIECTB, TOHIUMAS
cmbic niokaszarens [11K, mosicHITh Ha pruMepax croco0bl YMEHbBIIICHHSI U TIPEAOTBPAIICHUS UX BPETHOTO BO3ICHCTBHS Ha OPraHU3M YEIIOBEKA;
ISt O0Y4aIONINXCS ¢ OTPAHUYCHHBIMU BO3MOKHOCTSIMU 3/I0POBbSI: YMEHUE MPUMEHSTh 3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METOJaX MO3HAHUS BEUICCTB
Y XUMHUYECKUX SIBIICHHIA;
JUTSL CTICTIBIX M CTTA0OBUISIIMX 00Y4YaIONUXCsl: YMEHUE UCTIOIh30BaTh Pelbe(HO-TOUCUHYIO crucTeMy o0o3HaueHui JI. Bpaiiist s 3anucu XuMUYeCKuX
dhopmyi.

TEMATHUYECKOE INIAHUPOBAHHUE

10 KVIACC
Kosun4yecTBo 4yacos DJIeKTPOHHbIE
Ne n/nt HanmeHoBaHMe pa3jeioB U TeM (undpossbie)
- NMPOrpamMMbI Beero Konrposbnsie | Ipakruyeckue o0pa3oBaTte/ibHbIE
padoThI padoThI pecypebl
Pa3znen 1. TeopeTnueckue 0CHOBBI OPraHUYECKOM XMMUM
[Ipenmer oprannueckoit xumun. Teopus
11 CTp OHCHI/ISI 0p TaHUYECKUX COE I/IHeHI/IfII) A M 3 http://school-
' P P g T collection.edu.ru
byrneposa
Hroro mo pazneny 3
Pa3nea 2. Yraesogopoasbl
2.1 [IpenenbHbIE yTI€eBOAOPOIbI — AJTKAHbI 2
29 HenpenenbHble yriieBOgOPOIbI: aTKEHBI, 6 1
' aJIKaINCHBI, aJTKUHBI
2.3 ApomMaTHYEeCKHE yTIAEBOAOPOIBI 2
24 [IpupoiHBIE NICTOYHUKHU 3 1
YTJIEBOJOPOJAOB H




uX nepepadoTka
Utoro mo pazneny 13
Pa3nea 3. Kuciiopoacoaep:kamue opranHu4ecKue coeJHHeHHs
3.1 Cruptel. denon 3
32 Anpaerunbl. KapOOHOBBIE KUCTOTHI. 7 1

Crnoxuble 3(upbl
3.3 YrineBoabt 3 1
Hroro o pazaeny 13
Pa3znen 4. A3oTcoaepikaniue opranHnyeckue coeIuHeHus
4.1 AMUHBI. AMUHOKHUCIOTHI. benku 3
Hroro mo pazneny 3
Paspnen 5. BeicokoMoJIeKy IsIpHbIE COCAUHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasneny 2
OBILIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 2

11 KIIACC
KounyecTBO 4yacoB DJIeKTPOHHbIE

Ne n/nt HaumeHoBaHue pa3iaesioB U TeM (uudposbie)

NPOrpamMMmslI Beero Kontpouabnsie | IlpakTudeckue o0pa3oBaTe/bHbIC

padoThbI padoTbI pecypenl




Paznen 1. TeopeTnueckue 0CHOBBI XUMHU

Crtpoenue atomoB. [lepuoguyeckuii 3aKoH 1

http://school-

12 Crtpoenue BemniecTBa. MHOrooopasue 4
BELIECTB

13 XUMUYECKUE PEaKIH 6

Wroro mo paszneny 13

Pasnen 2. Heoprannueckasi xumusi

2.1 Mertainisl 6

2.2 Hemeranst 9

23 CBsi3b HEOPTAHUYECKUX U OPTAHHYCCKUX 9
BEIIECTB

Uroro no pazneny 17

Pasznea 3. Xumnd u :Knu3HbL

3.1 XUMHUS ¥ )KU3Hb 4

Hroro no pazneny 4

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




ITOYPOYHOE IIJIAHUPOBAHUE

10 KJIACC
Koa- DIeKTPOHHBIE
BO
Hara uudposbie JdomoaHuTeabHas
Nem/m | Tema ypoxa Hacos u3yuyeHusi | oOpazoBaresibHble | HH(OPMALUA
Beero pecypchbl
o , . , -

1 [Tpeamer opraHUYeCcKOi XUMHH, €€ BOSHUKHOBEHHE 1 01.09.2023 http //S_Chool
pa3sBUTHE U 3HAUCHHE collection.edu.ru
Teopust cTpoeHUs] OPraHUYECKUX COSTUHEHMH A. M. http://school-

2 - 1 08.09.2023 -
BytiepoBa, €€ OCHOBHBIC TIOJIOKEHHS collection.edu.ru
[pencraBnenue o Kiaccu(UKAIMKA OPraHUIECKUX BEIIECTB. http://school-

3 Homenkiarypa (cucreMaTuieckas) U TpPUBUAIBHbBIC HA3BaHUS 1 15.09.2023 | collection.edu.ru
OpPTraHMYECKHX BEIICCTB

. . http://school-
4 AJTIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUH L 1 22.09.2023 collection edu.ru
o p: -
5 MertaH 1 3TaH — NPOCTENUIINE NIPEACTABUTEIHN AJIKAHOB 1 29.09.2023 hit //S.ChOOI
collection.edu.ru
o p: -
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOWCTBA 1 06.10.2023 http://school

collection.edu.ru




http://school-

7 OTUJIEH U IPOMUIIEH — MPOCTEHIINE MPEICTABUTEIN AIIKEHOB 13.10.2023 -

collection.edu.ru

8 [MpakTrueckas padora Ne 1. «[lonyueHue sTuiieHa u 20.10.2023 http://school-
U3y4YCHHUE €r0 CBOMCTBY " collection.edu.ru

9 Ankanuensl. Byraauen-1,3 u metunOyraauen-1,3. 97102023 http://school-
[Tony4yeHre CHHTETHYECKOTO KaydyKa 1 PE3HHbI — collection.edu.ru

10 AJIKHHBI: COCTaB U 0COOEHHOCTH CTPOCHHMS, TOMOJIOTHUCCKHI 10.11.2023 http://school-
psia. ALleTUIIEH — MPOCTEHIIHI [TPEICTABUTEND AKHHOB T collection.edu.ru

11 Brruucnenus mo ypaBHEHHUIO XUMUUYECKOU PEAKIIUH 17.11.2023 http://school- ://S.ChOOI_

collection.edu.ru

12 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh apeHOB 24.11.2023 hitp:/school- ://S.ChOOI_

collection.edu.ru
['eHeTHYeCKast CBA3D YIIICBOAOPOIOB, IPUHAICKAIINX K http://school-

13 01.12.2023 -
Pa3IUYHBIM KJIaccaM collection.edu.ru
[IpupoHbIC HCTOYHUKH YIIIEBOIOPOIOB: IPUPOIHBIN Ta3 U http://school-

14 HIONyTHBIE HE(TSAHBIE Ta3bl, HEPYTH U MPOIAYKTHI €& 08.12.2023 | collection.edu.ru
nepepadoTKu
[IpupoHBIE NCTOYHUKH YTIIEBOIOPOAOB: IIPUPOIHBIN T'a3 U http://school-

15 HIOMYTHBIC HETSAHBIC ra3bl, HEPYTh U MPOIAYKTHI €€ 15.12.2023 | collection.edu.ru
nepepadoTKu

16 KoHnTtponbHas paboTta mo pazaery «YTiaeBoa0pOIb» 22.12.2023 http://school-

o collection.edu.ru

17 [NpenenbHbIC OHOATOMHBIE CITUPTHI: METAHOJI M ATAHOJ. 99.12.2023 http://school-

Bonoponnas cBs3b

collection.edu.ru




http://school-

18 MHOroaTOMHBIE CIIUPTHI: ATUICHTIIUKOJIb U TIULEPUH 12.01.2024 -
collection.edu.ru
®deHo: cTpoeHUE MOJICKYJIbI, PU3MYECKUE U XUMHUCCKHE http://school-

19 " 19.01.2024 -
CBOMCTBA, IPUMEHEHUE collection.edu.ru

20 Anpaeruapl: GopManbaeTU U alleTalbAeTu . AIICTOH 26.01.2024 http://school- ://S.ChOOI_

' ' R collection.edu.ru
OHOOCHOBHBIE ITPE/ICIIbHBIE KAPOOHOBBIE KUCIIOTHI: http://school-

21 02.02.2024 -
MypaBbUHAsI U YKCYCHasI collection.edu.ru
[MpakTrueckas padora Ne 2. «CBOWCTBA pacTBOpa YKCYyCHOM http://school-

22 09.02.2024 n
KUCIIOTBD» collection.edu.ru
CreapuHOBast U OJICMHOBASI KUCJIOTHI, KaK MPEJACTaBUTEIN http://school-

23 16.02.2024 -

BBICIIMX KapOOHOBBIX KHCJIOT collection.edu.ru
MBblTa KaK COJIM BBICIIHUX KapOOHOBBIX KUCIIOT, KX MOIOIIEE http://school-

24 o 01.03.2024 -
JeWiCTBHE collection.edu.ru
CrnoxHublie 3(hUpPbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. http://school-

25 15.03.2024 -
'uaponus ciiokHBIX 3GUPOB collection.edu.ru

26 Kupsl: ruaponus, npuMeHeHue, OMOIOTUYECKasi poJib KUPOB 05.04.2024 http://school- ://S.ChOOI_

’ ’ ’ o collection.edu.ru
VYraeBonsl: cocTas, knaccudukanus. Baxkuerinme http://school-

27 12.04.2024 -
NPeJICTaBUTEIIN: TII0K03a, (PPYyKTO3a, caxapo3a collection.edu.ru

28 Kpaxmai u mesmmosno3a Kak mpUPOIHBIE TOJIUMEPHI 19.04.2024 http://school- ://S.ChOOI_

collection.edu.ru

29 Konrpomashas pabora mo pasaeny «Kucmopoacoaepxariie 96.04.2024 http://school-

OpTaHU4YCCKUC COCTUHCHU )

collection.edu.ru




30 AMWHBI: METHJIAMUH U aHWJIUH 1 03.05.2024 ht ://S.ChOOI_
collection.edu.ru
AMHMHOKHCIIOTBI KaK aM(pOTEpHbIE OPraHUYECKHE http://school-
31 1 10.05.2024 -
COEIUHEHMS, UX OHoJIornyeckoe 3Hayenue. IlenTuas collection.edu.ru
32 benku kak mpupoIHbIE BEICOKOMOJIEKYIISIPHBIC COSAMHEHUS 1 17.05.2024 ht ://S.ChOOI_
collection.edu.ru
33 OcHOBHBIE TIOHSATHS XHMUH BbICOKOMOIIEKYIPHBIX 1 94 05.2024 httQ://S_Chool-
COCTMHEHHI collection.edu.ru
OCHOBHBIC METO/IbI CHHTE3a BEICOKOMOJICKYJISIPHBIX http://school-
34 . 1 31.05.2024 -
coeaunenuit. [Iactmacchl, KaydyKu, BOJIOKHA collection.edu.ru
OBHIEE KOJIMYECTBO YACOB I10 ITPOITPAMME 34
11 KJIACC
Koa-Bo DJIEeKTPOHHbBIE
Ne n/n | Tema ypoka yacoB | Jlara uugposbie JonojHUTEIbHAA
u3y4yeHusi | oOpa3zoBaTesibHble | HHpOpManus
Bcero pecypcbl
XUMHUYECKUH 2IeMEeHT. ATOM. DJIEKTPOHHAsE KOHPUTypanus http://school-
1 1 07.09.2023 -
aTOMOB collection.edu.ru
[Mepuoanueckuii 3akoH u [lepuoanueckas cucrema http://school-
2 xumMuaeckux 3meMeHToB [1. M. MeneneeBa, Ux CBs3b C 1 14.09.2023 | collection.edu.ru
COBPEMEHHOM TEOPHEH CTPOCHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHHS CBOWCTB XMMHUECKUX http://school-
3 p 1 |21.09.2023

AJIEMEHTOB M UX COEMHEHUH MO IPYIIIaM U IIEPUOIAM.
3HauEHUE NEPUOINYECKOr0 3aKOHA U CUCTEMBI XMMHUYECKUX

collection.edu.ru




anemenToB .M. Menneneesa B pa3BUTUM HAYKU

CTpOCHI/Ie BE€IICCTBA. Xumuaeckast CBA3b, eé BUJBI,

http://school-

4 MEXaHHU3MbI 00pa30BaHUs KOBAJICHTHOU CBsi3H. BogopoaHas 28.09.2023 | collection.edu.ru
CBSI3b
BanentHOCTB. DIIeKTpOOTpHIATEILHOCT. CTEeHb http://school-

5 OKHCIIeHUs. BerecTBa MOJICKYIISIPHOTO M HEMOJICKYJISIPHOTO 05.10.2023 | collection.edu.ru
CTPOCHHUSI
[TousiTHe 0 nUCTepCHBIX crucTeMax. VicTHHHBIC 1 http://school-

6 KOJUTOMJIHBIC pacTBOPBI. MaccoBas J10J1s1 BEIECTBA B 12.10.2023 | collection.edu.ru
pacTtBope
Knaccugukaiius 1 HOMEHKIATypa HEOPraHUYCCKHX http://school-

7 coeauHenuii. ['eHeTHYECKas CBSI3b HEOPraHMYECKUX 19.10.2023 | collection.edu.ru
BEILIECTB, PA3IMYHBIX KJIACCOB
Knaccugukaiins XAMHUECKUX PEaKIUii B HEOPraHUYECKON U http://school-

8 OpPraHUYeCcKOi XUMHH. 3aKOH COXPAHEHUSI MAaCChl BEIICCTB; 96.10.2023 collection.edu.ru
3aKOH COXPAHEHHS M PEBPAICHHSI SHEPTUH [IPU o
XUMHYECKUX PEaKIUsIX
CkopocTtb peakiuu. OOpaTuMbIe peakIui. XUMHUECKOEe http://school-

9 16.11.2023 -
paBHOBeECHE collection.edu.ru

10 [MpakTrueckas padora Ne 1. «BnusHIE pa3IHyHBIX 2311.2023 http://school-
(aKTOpOB Ha CKOPOCTh XUMUYECKOW PEAKIHH» o collection.edu.ru
OnexTponuTHyeckas guccornuanys. [loHsTHe 0 BOIOPOIHOM http://school-

11 nokazarese (pH) pactBopa. Peakium nonnoro oomeHa. 30.11.2023 | collection.edu.ru
T'UpoITH3 OPraHUIEeCKUX W HEOPTaHNUECKUX BEIIECTB

KHCITUTEIIbHO-BOCCTAHOBUTENbHBIEC peakiuu. [ToHsTH http://school-
12 OKUCIUTENEHO-BOCCTAHOBUTE € peaki 0 e 00 07.12.2023

SJICKTPOJIN3C PACIIIIaBOB U paCTBOPOB colei

collection.edu.ru




KoHnTtponbHast pabota o pazaeny «TeopeTuiaeckue OCHOBBI

http://school-

13 14.12.2023 -
XUMHK» collection.edu.ru
Meraibl, ux nonoxenue B [lepuoauueckoit cucreme http://school-
14 XuMHueckux sreMenToB JI. Y. MeneneeBa 1 0COOEHHOCTH 21.12.2023 | collection.edu.ru
cTpoenus atoMoB. O01Ire GU3NYECKre CBOMCTBA METAILJIOB
15 CrutaBel METAILIOB. DICKTPOXUMUYCCKUH PSIJl HAPSHKCHUI 28.12.2023 http://S_ChOOI-
METaJLIOB collection.edu.ru
16 XUMHYECKUE CBOMCTBA B)KHEHIIINX METAJUIOB (HATPHI, 11.01.2024 http://school-
KaJIMi, KaJIbIUi, MAarHUHN, aJJFOMHUHNAN) U UX COCAMHEHUI o collection.edu.ru
. . http://school-
17 XHUMHYECKUE CBOMCTBA XpOMa, MEAN M KX COSAMHCHUI 18.01.2024 -
collection.edu.ru
. . http://school-
18 XuMH4ecKye CBOMCTBA IIMHKA, JKeJIe3a U UX COCAUHCHUM 25.01.2024 i //S.C 00
collection.edu.ru
[MpakTrueckas padota Ne 2. "PemieHne KCrIepUMEHTAIbHBIX http://school-
19 " 01.02.2024 -
3a/1a4 1o TeMe «MeTaib collection.edu.ru
Hemeramnsl, ux nonoxenue B [lepuoanyeckoii cucreme http://school-
20 xuMHuueckux 3rmemenToB [I. Y. MeneneeBa 1 0COOEHHOCTH 08.02.2024 | collection.edu.ru
CTPOEHHMSI aTOMOB
dusnyeckre CBOMCTBA HEMETAIUIOB. AJUIOTPOITUS http://school-
21 HEMETaJUIOB (Ha IpUMepe KUCIIopoa, cepbl, pochopa u 15.02.2024 | collection.edu.ru
yriaepona)
http://school-
22 XuMHYECKHEe CBOMCTBA raJIoOreHOB, CEPHl U NX COCAUHCHUN 22.02.2024 -
- C°P a collection.edu.ru
. . http://school-
23 XuMHUECKue CBOMCTBA a30Ta, pochopa 1 X CoOeTUHEHUN 29.02.2024

collection.edu.ru




XUMHYECKUE CBOMCTBA yIIIEpOaa, KPEMHUS U UX

http://school-

24 . 07.03.2024 -
COCTMHEHHI collection.edu.ru
o o p: -
25 [IpuMeHeHre Ba)KHEUIIIUX HEMETANIOB U UX COEIMHEHUN 14.03.2024 hit //S.ChOOI
collection.edu.ru
O0001IeHrE U cCUCTEMATU3ALAS 3HAHUU 110 TEME http://school-

26 «Hemerauibly. BbuucineHus o ypaBHEHUSIM XUMUYECKUX 04.04.2024 | collection.edu.ru
peaKuuii U TEPMOXUMHUYECKHE PACUETHI
[Mpaktuyeckas pabora Ne 3. «PerreHue 3KCIepUMEHTATbHBIX http://school-

27 i ; 11.04.2024 .
3aja4 o teme "Hemeramibr"» collection.edu.ru

ntp.//scnool-

28 KonrposasHas pabora mo reMam «MeTauibh» 1 18.04.2024 htt //S_Chool
«Hemerambi» collection.edu.ru

. . -

29 Heopranudeckue 1 OpraHndecKre KUCIOTHI 25 04.2024 http //s_chool
Heopranuveckue u opraHu4ecKue OCHOBAHUS collection.edu.ru
AMdoTEepHBIC HEOPraHUYECKUE U OPraHUYECKUE http://school-

30 coenuHeHus. ['eHeTnyeckas CBSI3b HEOPraHUIECKUX 02.05.2024 | collection.edu.ru
OpPraHMYECKHUX BEIIECTB
Poiib XUMHH B 00€CIIEYEHUH DKOIOTHUECKOIA, http://school-

31 DHEPreTUYeCcKON M MUIIEBOH 0€30MacHOCTH, Pa3BUTUH 08.05.2024 | collection.edu.ru
METUITHHBI
[IpencraBieHus 00 OOIUX HAYYHBIX TPUHITUITAX http://school-

32 . 15.05.2024 -
MPOMBIIIUICHHOTO MOJIYYEHHsI BKHEHIITMX BEIIECTB collection.edu.ru

http://school-

33 YenoBek B MUpE BEUIECTB U MaTEPUAIIOB 18.05.2024 collection edu.ru

ntp.//scnool-

34 XuUMHS ¥ 310pOBbE YEIIOBEKA 22.05.2024 hitp://school

collection.edu.ru




OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34

YYEBHO-METOJUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI 111 YYHEHUKA

» Xumus, 10 knacce/ IN'abpuensu O.C., AkimonepHoe obmiectBo «M3aarenbeTBo «IIpocBenienney
» Xumus, 11 knacc/ IN'abpuensu O.C., AkimonepHoe obmiectBo «M3aarenberBo «IIpocBenienney

METOAUYECKHUE MATEPHUAJIBI U151 YYUTEJIA

MeTtoaudeckoe ocodue o yueouuky I'abpuensaa O.C.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETH UHTEPHET

http://college.ru/himiya/
http://www.chemnet.ru

http://him.1september.ru
http://experiment.edu.ru




