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MNOACHUTEJBbHASA 3AIIMCKA

[Iporpamma nmo XxuMuM Ha ypoBHE cpeHero oOuiero ooOpazoBanus pazpadboraHa Ha ocHoBe DenepanbHOro 3akoHa ot 29.12.2012 Ne
273-03 «O6 obOpazoBanmm B Poccuiickoit Denepanum», TpeOoBaHUI K pe3yibTaTaM OCBOCHHUS ¢eaepanbHO 00pa3oBaTebHON
nporpaMMmbl  cpeaHero obmero obpaszoanus (POII COO), npencrasieHHsix B deneparbHOM ToCyIapCTBEHHOM 00pa30BaTEIbHOM
crangapre COO, ¢ yu€érom Konuenuuu nmpenogaBanus yueOHOro mpeamera «XuMus» B 00pa3oBaTeNbHBIX opraHu3aiusax Poccuiickoit
denepanyiy, peaqu3yolMX OCHOBHBIE 00Opa30BaTelIbHbIC MPOTPAMMBI, 1 OCHOBHBIX MOJIOKEHUN «CTpaTeruu pa3BUTHUSI BOCIUTAHUS B
Poccuiickoit ®enepanun Ha nepuosa a0 2025 roga» (Pacnopspxkenne [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOJX0JI0OB K pa3paOOTKe MPOrpamMMBbl MO XMMHH, K OMPEICTICHUIO OOIIeH cTpaTerud OOyYeHHs, BOCIIUTAHUS U Pa3BUTH
oOyyJaroruxcsi cpencrBamMu yueOHoro mnpeamera «Xumus» st 10—11 kmaccoB Ha 0a30BOM YpPOBHE COCTABWJIM KOHIIENTyaJIbHBIC
nonioxxerust PI'OC COO o B3auMO0OYCIOBIEHHOCTH e, CoepKaHus, pe3yIbTaToB 00yueHus: U TpeOOBaHUI K YPOBHIO MOATOTOBKHU
BBIITYCKHHUKOB.

XuMudeckoe 00pa3oBaHUE, MOYyYaeMOE BBIMMYCKHUKAMHU 0O0IIe00pa3oBaTeIbHOM OpraHu3alluu, SBIISETCS HEOTHEMJIEMOW YacThIO
ux o0pazoBaHHOCTH. OHO CIYXXHUT 3aBEpIIAIOIIMM JTallOM pean3alldd Ha COOTBETCTBYIONIEM €My O0a30BOM YpPOBHE KIIIOUEBBIX
IIEHHOCTEH, MPUCYIIUX IIEJIOCTHOM CHCTEME XHMHUYECKOro oOpa3oBaHHUs. DTH IIEHHOCTH KacaloTCA TMO3HAHUSA 3aKOHOB MPUPOJIBI,
(dhopMupoBaHUS MUPOBO33PEHUS U 0OIIEH KyJIbTyphl YeJIOBEKa, a TAKXKE DKOJOTMYECKH 0OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO
U IpuUpojHO# cpene. Peanusyercs xumudeckoe oOpa3oBaHHE OOydaroONIMXCS Ha YPOBHE CpelHEro oOIero oopa3oBaHUs CpeACTBAMU
ydeOHOro mpeamera «XUMHs», COJAEpKaHUuEe U TOCTPOCHHE KOTOPOTO OMpEJETeHbl B IPOrpaMMe MO XUMHH € YYETOM CIEU(PUKU HAYKH
XUMHH, €€ 3HaYeHUs B MO3HAHUM NPHUPOJABI U B MaTEpUATbHOM >KM3HM OOILIECTBA, a TaKXKe C YYETOM OOIIMX LeIell M MPHUHIIMIIOB,
XapaKTEepU3YIOLUIUX COBPEMEHHOE COCTOSIHME CUCTEMBI cpefiHero obiiero oopazoanus B Poccuiickoit denepannu.

XUMHUS KakK 3J€MEHT CHUCTEMbI €CTECTBEHHBIX HAyK UTPaeT OCOOYIO pOJib B COBPEMEHHOM LMBUIM3AIMK, B CO3/1aHUM HOBOM 0a3bl
MaTepUaIbHOM KyJabTyphl. OHA BHOCHUT CBOM BKJaJ B (hOPMHpPOBAHUE PAllMOHAIBHOIO HAYYHOTO MBIIIJICHUS, B CO3JaHUE LIEIOCTHOTO
IpescTaBICHUS 00 OKPYXaroIleM MHpE KaK O €IMHCTBE MPUPOJBLI U YelIOBeKa, KoTopoe (GopMUpYeTCs B XUMUU HA OCHOBE MOHUMAaHUS
BEIIECTBEHHOTO COCTaBa OKPY>KAIOILIEr0 MHpAa, OCO3HAHUS B3aMMOCBSI3U MEX]Y CTPOSHHEM BEIIECTB, UX CBONCTBAMU U BO3MOKHBIMHU
001acTsIMU PUMEHEHUSI.

TecHO B3aMMOJEHCTBYSI C JAPYTMMH €CTECTBEHHBIMH HAayKaMH, XHMHsS CTaja HEOThEeMJIEMOW YacThbl0 MHPOBOH KyJIBTYPHI,
HEOOXOJIMMBIM YCIIOBHEM YCHEIIHOTO TpyJa M KM3HU KaxAoro wieHa oOmiectBa. CoBpeMEeHHAsi XUMUS KaK HayKa CO3MJaTeNbHasl, KakK
HayKa BBICOKMX TEXHOJIOTHMH HalpaBjeHAa Ha peHICHUE IIOOATBHBIX MPOOJeM YCTOMYMBOTO DPAa3BUTHUS UEJIOBEUYECTBA — CHIPHEBOM,
HHEPTeTUYECKON, MTUIIEBOM, SKOJIOTHUYECKON OE30MacHOCTH U OXPAaHbI 3/IOPOBBSI.

B cooTBercTBUMM ¢ OOmMMMHU HENSIMA U TPUHIUIIAMHU CpeIHEro obiiero oOpa3oBaHUs cojaepxkaHue npeamera «Xumusy (10-11
KJIacChl, 0a30BBIi ypOBEHb W3yYEHHs) OPHEHTHPOBAHO NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO TOATOTOBKY OOy4YaroImuxcs,
HEOOXOIMMYI0 UM Ui BBIPAOOTKM MHMPOBO33PEHUYECKUX OPHEHTHPOB, YCHEITHOTO BKIIOYEHHUS B JKU3Hb COIMYyMa, IMPOJIOJDKEHUS
o0pa3oBaHUs B Pa3IMUHbIX 00JACTIX, HE CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocTaBasionumu npeaMera « XuMus sSBISIFOTCS 0a30BbIe Kypehl — «Opranndeckast Xumus» u «O0IIast 1 HeOpraHudecKass XUMUs,
OCHOBHBIM KOMIIOHEHTOM COJICPKaHUSI KOTOPBIX SIBIISIFOTCS OCHOBBI 0a30BOI HAYKH: CHCTeMa 3HAHUM 1O HEOPTraHWYECKOW XUMuHU (C
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BKJIIOYECHUEM 3HAHWM U3 OOIIell XMMUM) U OpraHudecko xumuu. @opMHUpOBaHME JAHHOW CHCTEMBbI 3HAHUM MPU U3YYCHUU MpeaMeTra
o0ecreunBaeT BO3MOKHOCTh PACCMOTPEHHUS BCETO MHOI000pa3Hsl BEIIECTB HA OCHOBE OOIIMX MOHSTHI, 3aKOHOB U TEOPUN XHUMHH.

CrpykTypa coaep:xkanusi KypcoB — «Oprannueckas XuMmusi» 1 «OO01iast 1 HeopraHudeckasi XUMHs» c(pOPMUPOBAHA B IPOTPAMME IO
XMMHHM Ha OCHOBE CHCTEMHOIO MOJXOJa K M3YYEHHIO Y4eOHOro MaTepuana M O0YyCJIOBJIIEHA HCTOPUYECKH OOOCHOBAHHBIM PA3BUTHEM
3HaHUW Ha ONpeNEeNEHHBIX TEOPETHUECKUX YpPOBHAX. Tak, B Kypce OpraHMYeCKOM XHMHUHU BELIECTBA PACCMATPUBAIOTCS HA YPOBHE
KJIACCUYECKOW TEOPUU CTPOCHMSI OPTaHUYECKUX COEIMHEHUH, a TaKKE Ha YPOBHE CTEPEOXMMHUYECKUX U JIEKTPOHHBIX IPEICTABIECHUN O
cTpoeHuu BemlecTB. CBeeHus: 00 U3yyaeMbIX B KypCe BEILECTBAX JAIOTCS B PA3BUTHHU — OT YIJIEBOAOPOJOB JI0 CIOXKHBIX OMOJIOIMYECKH
aKTUBHBIX coequHeHuN. B Kkypce opraHmdyeckol XMMHMM MOJY4arOT pa3BUTHE CHOPMUPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOIIEro
o0Opa3oBaHUs MepBOHAYAJIbHBIE MIPEACTABICHUS O XUMUYECKOW CBSA3H, KIACCU(UKAIIMOHHBIX MPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOICTB
BEILECTB OT UX CTPOEHUS, O XUMHUUECKON PEaKIuu.

[Tox HOBBIM YIJIOM 3peHus B MpeaMeTe «XUMHUs» 0a30BOr0 YpOBHS pacCMaTpUBAETCS M3YUYEHHBIH HAa ypPOBHE OCHOBHOI'O OOILIEro
o0Opa3oBaHUs TEOPETUUYECKUN MaTepuan U (PaKTOIOrMUYeCcKHe CBECHHUS O BELIECTBAX U XMMHUUECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas 1 HeopraHU4Yeckass XUMUS» OOydYaloIUMCA MPEIOCTaBISIETCS BO3MOXHOCTh OCO3HATh 3HAYEHHE MEPUOJUYECKOr0 3aKOHA C
OOIIETEOPETUYECKHX M METOAOJOTHYECKUX TMO3ULUNA, TIyOXe TMOHATh HCTOPUYECKOE H3MEHEeHHe (YHKIMHA HSTOro 3aKkoHa — OT
00001maronieit 10 0OBICHSIONMIECH U MPOTrHO3UPYIOIICH.

Enunast cuctema 3HaHUI O Ba)KHEWIMX BEILIECTBAX, UX COCTaBE, CTPOECHUHU, CBOWCTBAX M MPHUMEHEHUHU, a TAKKE O XUMHUYECKUX
peakuusax, MX CYIIHOCTH M 3aKOHOMEPHOCTSX NpOTEKaHus JomoiHseTcs B Kypcax 10 u 11 kiaccoB aneMeHTaMu CoOJepKaHus,
UMEIOUIUMH KYJIbTYPOJIIOTUYECKUN M MPUKIATHON XapakTep. DTH 3HAHUS CIOCOOCTBYIOT MOHMMAHUIO B3aUMOCBS3M XHUMHUH C JIPYTUMU
HayKaMH, pacKpbIBAIOT €€ pojb B MO3HABATEIbHOW M MPAKTUUYECKOU NIEATEIHHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHUS K
Ipoleccy TBOpYECTBA B OOJIACTH TEOPUU M MPAKTUYECKUX TNPUIIOKEHUH XHMMHH, IOMOTAlOT BBIMYCKHUKY OPHEHTHPOBATHCSA B
OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIeMax, CBA3aHHBIX C XUMHEH, KPUTUYECKA OCMBICTUBATh MH(POPMAIIMIO U IPUMEHATD €€ /IS
MOTIOTHEHUS 3HAHUH, PEIIeHHs] MHTEUIEKTYaIbHBIX U AKCIIEPUMEHTATbHBIX MCCIEA0BATENBCKUX 33/1a4. B 11enom conepxanue yuyeOHOTO
npeaMeTa «XUMUs TaHHOTO YPOBHS M3Y4YEHHS] OPUEHTHPOBAHO Ha (OPMHUPOBAHHUE y OOYYAIONIMXCS MHPOBO33PEHUYECKOM OCHOBBI JIJIS
noHUMaHus (UIOCO(CKUX HJIEeH, TaKMX Kak: MaTepUalbHOE EAMHCTBO HEOPraHMYECKOrO0 M OPraHMYecKOro Mupa, o0yCIOBICHHOCTb
CBOICTB BEIIECTB UX COCTAaBOM W CTPOCHHEM, MO3HABAEMOCTh MPUPOIHBIX SIBJICHHUM MyTEM SKCIIEPUMEHTA U PELIECHUs] MPOTUBOPEUUI
MEXy HOBBIMU (DaKTaMH M TEOPETHUECKUMH MPEANOCHUIKAMH, OCO3HAHUE POJIM XUMHUHU B PEIICHUU SKOJIOTHUYECKHX MpoOJeM, a Takxke
mpo0sieM cOepekeHUs SHEPTETUIECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJOTUN U MaTepuasoB.

B mutane pemieHust 3ajay BOCIUTAHUS, PA3BUTHUS U COIMAIM3AINK OOYYaIOIIUXCS MPUHATHIE MPOTPAMMOM MO XMMHH TOJIXOJbI K
OTIpEJICTICHUIO COJIEPKaHUs M TTOCTPOCHHSI TIpeIMeTa MpeyCMaTpuBatoT (GOPMUPOBAHIE YHUBEPCATBHBIX YUEOHBIX NEUCTBHM, MMEIOIINX
0a30BO€ 3HAUEHUE ISl PA3IMYHBIX BHJIOB JCSITEIILHOCTHU: PEIIEHUs TPoOieM, MOUCKa, aHalIn3a U 00paboTKku HH(OpMAITIH, HEOOXOUMBIX
JUIS IPUOOPETEHHMSI OTIBITAa MPAKTUYECKON M CCIEA0BATEIBCKON AEITEIbHOCTH, 3aHUMAIONIEH BaXKHOE MECTO B TIO3HAHUH XUMUHU.

B mpaktuke mpemnojaBaHus XMMHUM KaK Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs, TaK W HAa ypPOBHE CPEIHEro OOIIero
oOpa3oBaHus, MPU OMPEIEICHUH COJEPKATEILHON XapaKTePUCTUKH IeNe W3y4YeHHUs] TpeaMeTa HalpaBiIeHHUEM IEepPBOCTEIEHHOM
3HAYUMOCTH TPATUIIMOHHO TpHU3HAETCS (POpMHpPOBAHHME OCHOB XMMHUYECKONM HAyKHM Kak OOJACTH COBPEMEHHOTO €CTEeCTBO3HAHUSA,



MIPAKTUYECKOW NIEATEIbHOCTH YEJIOBEKAa M KAK OJHOTO M3 KOMIIOHEHTOB MHUPOBON KyJbTYpbl. C METOIMYECKOM TOYKM 3pEHHUS TaKOU
MIOAXO0J K ONPEIEIICHUIO LEJIEN N3yUeHUS IIPEAMETA SBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo JaHHOM TOYKE 3pEHUs IIaBHBIMU LETSIMUA U3yUeHHs TIpeaMeTa « XuMus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBasitoTCS:

e (opmHpoBaHUE CUCTEMbl XUMHUYECKUX 3HAHUN KaK BaKHEWIIEH COCTaBJISAIOUIEH €CTECTBEHHO-HAYYHOM KapTHHBI MUpa, B OCHOBE
KOTOpPO# JieKaT KIIOYEBbIE MOHATHUS, (yHJIaMEHTaJIbHbIE 3aKOHbl U TEOPUU XHUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHHE U
MOHUMAaHHE CYIIHOCTH JOCTYHHBIX OOOOIIEHUH MHPOBO33PEHUYECKOr0 XapaKTepa, O3HAKOMJIEHHME C HCTOPHEH UX pa3BUTUSA U
CTAHOBJICHUS,

e (opmupoBaHUE U pa3BUTUE NMPEJICTABICHUIN O HAYYHBIX METO/IaX MO3HAHUS BEIIECTB M XMMHUYECKUX peakUui, HEOOXOIUMBIX s
NPUOOPETEHNUs YMEHUN OpPUEHTHUPOBATHCS B MHUpPE BEIIECTB M XHWMHUYECKUX SBJIEHUH, HMEIOMIMX MECTO B MpPHUpPOJAE, B
MPAKTUYECKOUN U TTOBCEAHEBHOM KU3HU;

® pa3BUTHE YMEHUI M CIOCOOOB JAEATENBbHOCTH, CBA3AHHBIX C HaONIOJEHHEM U OOBSCHEHHEM XHMMHMYECKOIO JKCIEPUMEHTA,
cOOII0ZIeHHEM MPaBUIl OE30MaCHOT0 00pallleHHsI C BEIIECTBAMH.

Hapsimy ¢ atuMm, coxepxkaTenbHas XapaKTEpPUCTHUKA LEJIEH M 3aJad M3y4YeHHUs MpeAMeTa B NPOrpaMMme MO XUMUU YTOYHEHA M
CKOppPEKTHpOBaHa B COOTBETCTBHHM C HOBBIMU NPUOPUTETAMHU B CHCTEME cpefHero ooOmiero oOpazoBaHusi. CeroaHs B IMpernoJaBaHUU
XUMHHM B OOJbIIEH CTEeNeHW OTAAETCS MPEANoYTeHHE MPAKTUYECKON KOMIIOHEHTE COoJAepXkKaHUs OOydeHHUs, OpPUEHTUPOBAHHOW Ha
MOJATOTOBKY BBITYCKHUKA 00111€00pa30BaTeNbHON OpraHu3alliy, BIaJCIOIero He HabopoM 3HaHHM, a QYHKIMOHAIBHONW IPaMOTHOCTHIO,
TO €CTh CIIOCOOAMU M YMEHMSMH aKTUBHOI'O IOJyYEHHsS 3HAHUH M NMPUMEHEHUS MX B PEaIbHOM KHU3HM Ul PELICHHs MPaKTHYECKUX
3a1ad.

B cBsI31 ¢ 3THM IIpU U3y4eHUU npeaMeTa « XUMHUs» TOMUHUPYIOLIee 3HaueHue PpUoOpeTatoT Takue LeNn U 3a/1a4l, KaK:

ajanTanys o0yJaroIuxcs K yCJIOBUSIM JUHAMUYHO Pa3BUBAIOLIETOCs MUpa, JOPMUPOBAHUE UHTEIUIEKTYAIbHO PAa3BUTOMN JINYHOCTH,
TrOTOBOM K C€amM00Opa30BaHMIO, COTPYAHUYECTBY, CaMOCTOSITEIbHOMY HPHUHSATUIO T'PAMOTHBIX PEIICHUH B KOHKPETHBIX >KU3HEHHBIX
CUTYallUsAX, CBA3AHHBIX C BEIIECTBAMHU U UX IIPUMEHEHHUEM;

¢dopmupoBaHre y OOy4arOIIMXCSl KIIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETECHLMH), MMEIOIIMX YHHUBEPCAIbHOE 3HAYCHHE MJIS
pa3IUYHbIX BUJIOB JESATEIBHOCTU: pelIeHus mpobieM, MMoucka, aHaiau3a 1 o0paboTku MH(OpMaLKK, HEOOXOIUMBIX Al IPUOOpETEeHUs
OMbITa JEATEIBHOCTH, KOTOpas 3aHMMAaeT Ba)KHOE MECTO B IIO3HAHWMM XHMMHH, a TaKXKe U1 OLECHKU C IO3ULUNA DKOJIOTMYECKON
0€30IaCHOCTH XapaKTepa BJIMSHUS BEIIECTB U XUMUUECKUX IPOLIECCOB Ha OPraHU3M YeJIOBEKa U MPUPOJHYIO Cpeay;

pa3BUTHE TI03HABATEIbHBIX HHTEPECOB, MHTEIJICKTYaJbHBIX M TBOPUYECKUX CIIOCOOHOCTEH O0O0ydaromuxcs: CIOCOOHOCTH
CaMOCTOATEIbHO MPUOOPETAaTh HOBbIE 3HAHUS 110 XUMHUHM B COOTBETCTBUH C JKU3HEHHBIMU MOTPEOHOCTSAMH, UCIIOJIb30BAaTh COBPEMEHHBIE
MH(GOPMAIMOHHBIE TEXHOJIOTUH JUIs IIOMCKA U aHaIM3a y4eOHOW U HayYHO-TIOMYJIIPHON MHPOPMALIUK XUMUYECKOT'O COJEPKaHMS;

dopMupoBaHHEe U pa3BUTHE Yy OOYYAIOUIUXCS ACCOLUATHBHOIO M JIOTMYECKOTO MBIIUIEHUS, HaOII0JaTeIbHOCTH, COOPaHHOCTH,
aKKypaTHOCTHU, KOTOpble OCOOCHHO HEOOXOIUMBI, B YACTHOCTH, NPH INIAHUPOBAHUH U TPOBEIEHUN XUMUYECKOT'O IKCIIEPUMEHTA;

BOCIIMTAaHUE Yy OOydJaromuxcs YOeKIEHHOCTH B T'YMaHHCTUYECKOW HANpPaBICHHOCTH XHUMHUH, €€ Ba)XKHOM PO B pPELICHUH
r700aNbHBIX MPOOJIEM PalMOHAIBHOTO MPUPOAONOIL30BAHMS, MOIMOJHEHUS SHEPreTHMYECKHX PECypCOB M COXPAHEHUS MPHUPOIHOTO



paBHOBECHS, OCO3HAHHS HEOOXOAMMOCTH OEpPE)HOTO OTHOIICHUS K TPUPOJIE W CBOEMY 3/IOPOBBIO, a TaKKe MPHUOOPETCHUS OIBITA
WCIIOJIb30BAHMS TIOJYUYEHHBIX 3HAHUHN IS IPUHSATHUS TPAMOTHBIX PEIICHUH B CUTYAIUIX, CBSI3aHHBIX C XUMUYECKUMU SBJICHUSMU.

B yueGHOM miane cpeaHero oOmero oOpa3oBaHUs MpeaMeT «XUMUs») 0a30BOT0 YpOBHS BXOJUT B COCTaB MPEIMETHOW o01acTw
«EcrecTBeHHO-HaYYHBIC TTPEIMETHIY.

OOmee 4uCiIO 4acoB, OTBEACHHBIX I M3YUYCHUS XUMHUH, Ha 0a30BOM YpOBHE CpPEIHET0 OO0IIero oOpa3oBaHUs, COCTABISIET 68
yacoB: B 10 knacce — 34 yaca (1 yac B Hegeno), B 11 kiacce — 34 yaca (1 gac B Hezernio).

COILEPKAHUE OBYUYEHUA
10 KVIACC
OPTAHUYECKASA XUMUA

Teoperuyeckue 0OCHOBBI OPraHUYeCKOM XUMHH

[IpeameT oprannyeckoil XUMHH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAUCHHE B TMOJYYECHHUU HOBBIX BEIIECTB M MaTEPHAIOB. Teopus
CTpOEHUsI OpraHuyeckux coeauHeHuid A. M. BytnepoBa, e€ ocHoBHbIe MoJokeHUsl. CTPYKTypHbIE (OPMYJIbI OpraHMYEeCKUX BELIECTB.
['omonorust, uzomepusi. XuMuieckasi CBs3b B OPraHUYECKUX COSTUHEHUSX — OJIMHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenue o kiaccuukauu OpraHMYEcKUX BelecTB. HoMmeHknaTypa OpraHMYecKUX COEIUWHEHUM (cucreMaruyeckas) u
TPUBHAIbHBIC HA3BAHUS BAXKHEHUILINX MPEJCTaBUTENCH KJIACCOB OPraHMUECKHUX BELIECTB.

DKCcHepuMeHTaJIbHble METObl M3Y4YEHHS BEIIECTB M HMX IPEBpAIllEHUN: O3HAKOMJIEHHE ¢ o0pa3laMu OpraHWYecKUX BEUIECTB U
MaTepuaJaMu Ha UX OCHOBE, MOJECIIMPOBAHUE MOJEKYJ OPraHMYECKUX BEUIECTB, HAOIIOACHUE U OMHCAHHE JEMOHCTPAIMOHHBIX OMBITOB
0 MPEBPAIICHUIO OPTAaHUYECKUX BEIIECTB MPU HAarpeBaHuu (IU1aBiieHne, OOyTIMBaHUE U TOPEHHUE).

YrieBogopoasbl

AJNKaHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUH psii. MeTaH M 3TaH — MpocCTeWllne MpPeICTAaBUTEIN alKaHOB: (pu3nueckue u
XMMHYECKHE CBOMCTBA (PEaKlMy 3aMEIEHUsI U TOPEHHUSI ), HAXOXKACHHUE B MPUPO/IE, TOJTyUYEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHUI psifl. DTUICH U NMPONUIEH — MPOCTEHIIINE MPEJICTABUTENN AIIKEHOB: (PU3NYECKUe U
XUMHYECKHE CBOWCTBA (peakiMy TUAPUPOBAHMS, TAJIOTCHUPOBAHUS, TUApPATAIMU, OKHCICHUS M TMOJMMEpPU3AlNU), TOJydeHUEe W
MIPUMEHEHHE.

Ankanuensl: OyTtamueH-1,3 m MeTtunOyTamueH-1,3: cTpoeHHE, BaKHEWINE XWMHUYECKHE CBOWCTBA (pEakiys IOJIMMEpPHU3AIUN).
[TonyueHre CUHTETUYECKOTO KayuyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTU CTPOEHUS, TOMOJIOTUYECKUN PsA. ALETUICH — MPOCTEUIINI MpeICTaBUTENb aJKUHOB: COCTaB,
CTpoeHue, (PU3MYecKue U XMMHUYECKHE CBONCTBA (pEaklMy TUIPUPOBAHUS, TATOTCHHUPOBAHUS, TUApPATAIlMU, TOPEHUs), MOTyYEHHE U
MIPUMEHEHHUE.



Apenbl. benzon: cocras, cTpoeHue, PU3NUECKUE U XUMUYECKHE CBOMCTBA (PEaKI[MU raJOT€HUPOBAHUS U HUTPOBAHUS ), TIOyUCHUE
u npumeHenue. Tonyon: cocmaeg, cmpoenue, puauueckue u XUMUYecKue CoUCmed (peakyuu 2ano2eHuposanusi U HUMpOBaHusl),
noayuenue u npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY YIJIEBOJOPOAAMH, MPUHAUICKANUMU K Pa3InYHBIM
KJ1accam.

[Ipupoanble UCTOYHUKH YriaeBoaopoaoB. [Ipupoanslil ra3 u nomnyTHele HePTsAHBIE ra3bl. HedTh u e€ mpoucxoxaenue. CrocoOsl
nepepaboTKu He()TU: EPETOHKA, KPEKUHT (TEpMUYECKUH, KaTaIMTUYeCKUi), nupoau3. [IponykTel nepepaboTku HeTH, UX TPUMEHEHUE
B MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yroib ¥ MpOAYKTHI €ro nepepadboTKu.

DKCcrepuMEHTaJIbHbIE METOJAbl MU3YYEHHs BEIIECTB M MX MPEBPALEHUN: O3HAKOMJIEHHE C OOpa3llaMH IIACTMACC, KaydyKOB M
pe3unbl, kojuiekuuu «Hedtb» u «Yromb», MoAEIMPOBAHHWE MOJIEKYJ YIJIEBOJOPOAOB M TaJOr€HONPOU3BOAHBIX, IPOBEICHUE
IPAKTUYECKOW pabOThI: MOTYYEHUE ITUIIEHA U U3yUYEHUE €ro CBOMCTB.

Pacuérnele 3amaumn.

Boruncnenust mo ypaBHEHUI0 XUMUYECKON peakiuu (Macchl, 00bEMa, KOJIMUYECTBAa UCXOJAHOTO BEIIECTBA WIH MPOAYKTa PEAKIIMH 110
M3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WM MPOIYKTOB PEAKILIUH).

Kucnopoacoaep:kammue oprannieckue coeinHeHUs!

[IpenenbHble OTHOATOMHBIE CIUPTHL. METAHOM U 3TAHOJ: CTpPOEHUE, (PU3UUECKHE U XMMUUYECKHUE CBOICTBA (Peakuu ¢ aKTUBHBIMU
MeTajlJlaMH, rajoreHOBOJIOPOIaMH, TOpPEeHHe), MpUMeHeHrne. BomopoaHble CBS3U MeXAy MOJEKyJlIaMHu cOUpToB. JlelicTBue MeTaHONa U
ATaHOJIa Ha OPTaHU3M YeJIOBeKa.

MHoOroaTOMHbIE CHUPTHL. DTUJICHIJIMKOJIb W TJIMIEPUH: CTpPOEHHUE, (PU3MUecKue U XMMHYECKHE CBOMCTBA (B3aUMOJIEHCTBUE CO
IIEJIOYHBIMU MeTaJllaM{, KadeCTBEHHas peakiuss Ha MHOroaTOMHble chupThl). JleiicTBMe Ha opraHu3M uenoBeka. [IpumeHeHue
TJIMLEpPUHA U 3TUIICHTITUKOJISL.

DeHo: CTpoeHue MOJIEKYIIbl, GU3NYECKre U XUMHUYeckue cBoicTBa. TokcuuHocTh denona. [Ilpumenenue denomna.

Anbaeruipl U kemoHwvl. GopManbIeTu, aleTalbICTHA: CTpOeHHEe, (U3NUECKUe U XUMHYECKUE CBOMCTBA (pEaKlUU OKHUCICHUS U
BOCCTAHOBIICHUSI, KAYECTBEHHBIE PEAKIIMH), TOTyYEHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TIpeNeibHbIe KapOOHOBBIE KUCIOTH. MypaBbuHasi M YKCYCHasi KUCJOTBI: CTpOCHHE, (PU3NYECKHUE U XUMHUYECKUE
CBOIiCTBa (CBOMCTBa, O0mIKMEe AJsl Kjacca KHUCJIOT, peakius STepudukanuu), rnoiydeHue u npuMmeHeHue. CTeapuHOBas M OJICMHOBAs
KHUCIIOTHI KaK MPEJICTAaBUTENH BBICITNX KApOOHOBBIX KHCIOT. MbUIa KaK COJIM BBICIINX KapOOHOBBIX KUCIIOT, MX MOIOIIIEE JIEHCTBUE.

Crnosxuble 2¢uUpbl KaKk MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['maponu3 cnoxubix 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue
XKUpOB. bronorudeckas posb KUPOB.

VYrneBoapl: cocTaB, KiacCUUKAIMS YIJIEBOJOB (MOHO-, JU- W Toiucaxapujel). [7roko3a — mpocTeilmmii MoHOcCaxapui:
OCOOCHHOCTH CTPOCHUS MOJIEKYJNbI, (DU3MYECKHE W XUMHUYECKHEe CBOMCTBa (B3ammojeicTBue ¢ rumapokcugom memu(ll), oxucnenue
aMMHUAYHBIM pacTBOpoM okcuga cepebdpa(l), BoccraHoBineHue, OpOXEHHE TIIOKO3bl), HAXOXKICHHE B TMPUPOJE, NPUMEHEHHE,
ouonornyeckas posib. @orocunte3. pykTo3a Kak U30Mep TIFOKO3bI.

Kpaxman n nesmnono3a Kak npupojHble noinuMepsl. CTpoeHue Kpaxmana M Leurosio3bl. PHu3nueckue U XMMUYECKUE CBOMCTBA
Kpaxmaia (TUIpOJIN3, KaUECTBEHHAs PEaKLus C HOJIOM).




DKCIEepUMEHTANIbHBIE METO/Ibl U3YUYEHUS BELIECTB U UX MPEBpAIICHUN: MpoBe/IcHNnEe, HAOMI0I€HHE U ONTMCAHUE JEMOHCTPAIIMOHHBIX
OTBITOB: TOPEHHUE CIUPTOB, KAUECTBEHHBIC PEAKIUM OJHOATOMHBIX CIHUPTOB (OKuciaeHue 3TaHosia okcuaom meau(ll)), MHOrOaTOMHBIX
CIUPTOB (B3auMOJieiicTBHE IHIepuHa ¢ ruapokcuaom Menu(ll)), ampaernnoB (okuciaeHue aMMUaYHBIM pacTBOpoM okcuja cepedpa(l) u
ruapokcugoM meau(ll), B3aummoneicTBue kpaxmania C HOJOM), IPOBEICHHE MPAKTHUUECKOM pabOThI: CBOICTBA pacTBOpa YKCYCHOMU
KHUCJIOTHI.

Pacuérnbie 3amaun.

Brruucnenust mo ypaBHEHUI0O XUMHUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA UCXOTHOTO BEIIECTBA WM MPOIYyKTa PEAKIIUU 110
W3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOIHBIX BEIIECTB WU MPOTYKTOB PEAKIIHH).

A3oTcoaepKalue OpraHnuecKue CoeqMHEHUS.

AMUHOKHUCIOTHI KaKk amM(OTEepHbIE OpraHu4Yeckue coeIuHeHus. PU3NUECKue U XUMHUYECKHUE CBOMCTBA aMUHOKUCIOT (Ha mpuMepe
rmirHa). buonoruyeckoe 3HaueHre aMuUHOKUCTOT. [lenTuap.

benku kak mpupoaHbIe BHICOKOMOJICKYJISIpHBIE coennHeHus. [lepBuduHasi, BTOpUYHAs U TPETUYHAS CTPYKTypa OeIKOB. XUMUYECKUE
CBOMCTBa OEJKOB: THAPOJIN3, ICHATYpAIlKs, KAYeCTBEHHBIC PEAKIIMU Ha OCJIKU.

DKCrepuMEHTaIbHbIE METOJbl U3YyYCHHS BEIECTB M WX MPEBpallCHUM: HAOIIOJEHNE U OINMHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB:
JeHaTypalys OCIKOB IPH HArpEBaHUH, IIBETHBIC PEAKITUN OCITKOB.

BricokomosiekyasipHble cOeIMHEHU s

OCHOBHbBIC TIOHATHSI XHMHUHM BBICOKOMOJICKYJSIPHBIX COCIWHECHHI: MOHOMEp, TOJMMEpP, CTPYKTYpHOE 3BEHO, CTCICHb
NOJIMMEPU3AIUH, CPEHAS MOJeKysgpHas Macca. OCHOBHBIE METO/bI CUHTE3a BHICOKOMOJIEKYJISIPHBIX COCIMHEHUN — MOJMMEpU3alus U
MOJIMKOHICHCALIHSL.

DKcrnepuMeHTaIbHble METO/IbI U3YUYEHUS BEUIECTB U X MPEBpAICHHI: 03HAKOMJIEHHE ¢ 00pa3liaMyd MPUPOJIHBIX U HCKYCCTBEHHBIX
BOJIOKOH, TJIACTMACC, Kay4yyKOB.

MexnpeaMeTHbIE CBSI3U.

Peanu3zanus MeXnpeIMeTHBIX CBsI3e MPH U3yUYEeHUU opraHudeckoil XxuMuu B 10 Kitacce oCyIecTBIsSETCS Yepe3 UCIIOIb30BaHUEe KaK
OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH, TaK U MOHITHH, SBISIOMIUXCS CUCTEMHBIMH UIS OTJIEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
IUKJIA.

OO01Ire ecTecCTBEHHO-HAYUYHBIC TOHSATHA: SIBJICHHE, HAY4YHBIH (DaKkT, TMIIOTE3a, 3aKOH, TEOPHsl, aHAllU3, CHHTE3, KiaccHuduKaius,
MEePUOUYHOCTH, HAOIIOICHUE, U3MEPEHUE, IKCTIEPUMEHT, MOJICITMPOBAHUE.

duzuka: Matepusi, YHEPIrusi, Macca, aroM, dJIEKTPOH, MOJIEKYyJa, SHEPreTUYECKUI YpPOBEHb, BEIECTBO, TEIO0, 00BEM, arperaTHOE
COCTOSIHUE BEIIECTBA, PU3NYCCKUE BEITUUYUHBI U CTUHUIIBI UX U3MEPECHHUS.

buonorus: kimerka, opranusM, 6uocdepa, oOMEH BEIIECTB B OpraHu3me, (POTOCHHTE3, OMOJIOTHUECKH aKTHBHBIC BellecTBa (OCNKH,
YTIIEBO/IbI, JKUPBI, (DEPMEHTHI).

I'eorpadusi: MmuHEpasBl, TOPHBIE TOPOJIBI, TIOJE3HBIE HCKOIAEMbIE, TOTIITUBO, PECYPCHI.

TexHoNmorusl: MUILEBbIE MPOIYKTHI, OCHOBBI PALMOHAIBHOTO MUTAHMS, MOIOIIUE CPEJICTBA, JICKAPCTBEHHbIE M KOCMETHUYECKHE
MpenapaThl, MATePUAIIBI U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX BOJIOKOH.



11 KJIIACC
OBLIAA N HEOPTAHUYECKASA XUMUA

Teoperuyeckue 0CHOBBI XUMMHU

XUMHUECKUHU 371eMeHT. AToM. SIipo atoma, MU30TOMbl. DJIEKTPOHHAST 000JI0YKA. DHEPreTUUYECKHUE YPOBHU, MOTYPOBHU. ATOMHBIE
opbOutamu, S-, p-, d- smemeHTb. OCOOCHHOCTH pACHpECICHHs JICKTPOHOB MO OPOUTAISIM B aTOMax JJIEMEHTOB IEPBBIX YETHIPEX
MEePUOIOB. DIEKTPOHHAs! KOH(PUTYpaIis aTOMOB.

[Tepnoanueckuii 3akoH u Ilepuoaudeckas cucrema xumudeckux s1aeMeHToB /. 1. MenneneeBa. CBs3b NEPUOINYECKOTO 3aKOHA U
[Tepuonnueckoi cucteMbl XUMUYECKHX 35ieMeHTOB J[. M. MeHaeneeBa ¢ COBpEMEHHOM TEOpPUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHSI CBOMCTB XMMHYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM MPOCTHIX M CIOXHBIX BEIIECTB MO TPYyMMaM U MepuojaM. 3HaueHHe
MIEPUONYECKOT0 3aKOHA B PA3BUTHHU HAYKHU.

CrpoeHue BemiecTBa. XHUMHUYECKas CBS3b. Buabl XUMHUYECKOM CBs3U (KOBaJCHTHAs HEMOJSpHAas M TOJspHas, HOHHasi,
MeTaiinyeckas). MexaHu3mbl 00pa3oBaHHUs KOBAJEHTHOW XHMMHUYECKON CBA3M (OOMEHHBIM M JOHOPHO-aKUENTOpHBIH). Bomopomnas
CBsI3b. BaneHTHOCTB. DNEKTPOOTpULATENBHOCTh. CTeneHb OKUCIeHUs. IOHbI: KaTHOHBI M aHUOHBI.

BemectBa MOJIEKYJIIPHOTO M HEMOJIEKYJSIPHOTO CTPOEHHs. 3aKOH TMOCTOSHCTBA COCTaBa BELIECTBA. [HUIBI KPUCTAIIMYECKHUX
pemETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA KPUCTAJUIMYECKON PEIIETKU.

[TonsTe 0 qucnepcHeIX cucremax. VICTUHHBIE U KOJUIOMIHBIE PacTBOPBL. MaccoBast 10151 BEUIECTBA B paCTBOPE.

Knaccudukanus Heoprannueckux coenvHeHnii. HomenkiaTypa HeopraHM4eckux BellecTB. | eHeTnueckas CBSi3b HEOPraHUYECKUX
BEILECTB, PUHAJIEKAIINX K PA3IMYHBIM KJIACCAM.

Xumunyeckas peakuus. Knmaccudukanuss XUMUYECKUX peaKlMii B HEOPTaHMYECKOW U OPraHWYecKOM XMMHH. 3aKOH COXpaHEHUS
MaccChl BELIECTB, 3aKOH COXPAaHEHHS U IPEBPAILICHUS SHEPTUU NP XUMUYECKUX PEAKIMIX.

CkopocTh peakiiuu, €€ 3aBUCHUMOCTb OT pPa3uyHbIX (akTopoB. OOpaTumble peakiuu. XuMU4yeckoe paBHOBecue. DakTopsl,
BIIMSIOIINE HA COCTOSIHME XUMHUecKoro paBHoBecus. [Ipuniun Jle HlaTense.

OnextponuTudeckas aucconuanus. CubHble U cladble 3MeKTpoiuThl. Cpesia BOJHBIX pacTBOPOB BEILECTB: KUCasl, HEUTpalibHas,
1IeJI0YHas.

OKHCIUTENBHO-BOCCTAHOBUTENBHBIE PEAKIIUH.

DKCcrepuMeHTaJIbHble METOJAbl HM3yuYeHHUs BEUIECTB M MX NpeBpalleHuil: aeMoHcTpauus Tabmun «llepuoanueckas cucrema
xumuuecknx snemeHtoB J[. W. MengeneeBa»y, u3ydeHHE MOJeNed KPUCTAUIMUECKUX PEIIETOK, HAOMIOJEHHE U ONHCAHHE
JIEMOHCTPAIIMOHHBIX M J1a00paTOPHBIX OMBITOB (Pa3iiokKeHHe MEPOKCHIA BOJOPOJA B MPUCYTCTBHH KaTalIM3aTOpa, OMPEIEICHUE CPe/Ibl
pPacTBOPOB BEIIECTB C IMOMOIIbI0 YHUBEPCATHHOIO HHJMKATOpPA, PEaKIMH HOHHOIO OOMEHa), MPOBEJECHUE IPaKTUUECKOH paboThI
«BnustHre pa3nuYHBIX PAKTOPOB HA CKOPOCTh XUMHUYECKON PEaAKITHI.

Pacuérnbie 3amaun.

PacuéTel 10 ypaBHEHMAM XUMHUUYECKUX PEAKLUN, B TOM YHUCIIE TEPMOXUMHUUECKUE PACUETHI, PACYETHI C UCHOJB30BAHUEM MOHSATHS
«MaccoBasi I0JIsl BEIIECTBAY.



Heoprannueckasi xumusi

Hewmeramnel. Ilonoxenue HemetaioB B Ilepuoguueckoil cucreMe xumuueckux anemeHToB Jl. M. MennpeneeBa u ocoGeHHOCTH
cTpoenusi atomoB. Duznyeckre CBONCTBa HEMETAIIIOB. AJUTOTPOIHSI HEMETAJUIOB (Ha MpUMEpE KUCIOpoa, cepbl, (hochopa u yriaeposa).

XHUMHYECKHE CBOWCTBA BaKHEHMILIMX HEMETAIUIOB (TrajoreHoB, cephl, a30Ta, (ocdopa, yraepoaa U KpEMHHUS) U UX COEOUHEHMM
(OKCHI0B, KACIOPOICOAEPKAILUX KUCIOT, BOAOPOIHBIX COETUHEHUH ).

[IpumeHeHne BaXKHENIINX HEMETAIUIOB U UX COEAUHEHHIA.

Metannel. [lonoxenue meramios B [lepuoanueckoii cucreme xuMmuueckux aneMeHToB /. . MenaeneeBa. OcoO€HHOCTH CTPOEHUS
ANEKTPOHHBIX 000704eK aTOMOB MeTayuioB. OOmmue ¢uznyeckue cpoiicTBa MeTamioB. CIUlaBbl METAJUIOB. DJIEKTPOXUMHUYECKUIN psif
HaIpsHKEHUA METAJIJIOB.

XUMHUYECKUE CBOMCTBA BaXHEHUIITUX METAUIOB (HATpHii, Kamui, KaibI[Ui, MarHui, allOMUHUHN, IUHK, XpPOM, JK€JI€30, ME/ib) U UX
COCIMHECHU.

O61ue crnocoObl mosydeHus MeTauioB. [IpumeHeHe MeTaioB B ObITY U TEXHHUKE.

DKcrepuMeHTaJIbHble METO/bl M3YyYEHHUs BEIIECTB M UX MPEBpPALEHUMN: W3ydeHHE KOJUIEKUIUU «MeTaibl U CIUIaBbl», 00pa3lioB
HEMETAJVIOB, pEUICHUE HSKCIEPUMEHTAJbHBIX 3aJad, HaOJIOJICHUE U OINHCAHHWE JEMOHCTPAIMOHHBIX U JAOOPATOPHBIX OIBITOB
(B3auMoeiicTBHE THIPOKCHIA ATFOMUHUS C pACTBOPAMHM KUCIIOT U LIEJI04Yel, KaUeCTBEHHbIE peaKIIMM Ha KATHOHBI METAJJIOB).

PacuérHble 3amaun.

PacuéTbl Macchl BelecTBa WM 00bEMA Ta30B MO U3BECTHOMY KOJIMUYECTBY BEIIECTBA, MAcCe WM 00bEMY OJHOIO M3 YYaCTBYIOIIHMX
B PEaKILIMU BEIIECTB, pacYEThl Macchl (00bEMa, KOJIMYECTBA BEIIECTBA) MPOLYKTOB PEAKIMH, €CJIM OJJHO U3 BELIECTB UMEET IIPUMECH.

XHMHUA U )KU3Hb

Ponbp xumun B oOecrieueHUM SKOJIOIMYECKOM, HSHEpreTMYecKoW M NHILEBOM Oe30macHOCTH, pa3BUTUU MeauuuHbl. IloHsaTue o
HAy4YHBIX METOJIaX II03HAHUS BEIECTB U XUMUYECKUX PEAKIU.

[Ipencrapienus 00 00IMX HAyYHBIX NPUHIUIAX IPOMBIIIIEHHOI'O NOJYUYEHHsI BAXKHEHIIINX BEIIECTB.

YenoBek B MUpE BELIECTB U MaTEPUAJIOB: BAXHEHUIIINE CTPOUTEIBHBIE MAaTEPHUAIIbl, KOHCTPYKIIMOHHBIE MaTEPHUAIIbI, KPACKH, CTEKJIO,
KE€paMUKa, MaTepualbl JUIsl 3J€KTPOHUKH, HAHOMaTepHasbl, OpraHU4YEeCKUE U MUHEPAJIbHBIE y100pEHHU.

XuMHsL U 3/0pOBbE YEJIOBEKAa: MpPaBHJA HCIOIb30BaHMS JIEKAPCTBEHHBIX IMpENapaToB, MpaBuiia O€30MAaCHOTO HCHOIb30BaHMS
IpernapaToB OBITOBOI XUMUM B MIOBCEAHEBHOM XKU3HMU.

MexnpeaMeTHbIe CBSI3U.

Peanuzanus MeXNnpeaMETHBIX CBsi3ed NpU W3yuyeHUHM oOIled M HeopraHuyecko xumuM B 11 Kiacce ocyllecTBIsieTCs yepes
UCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAYUYHBIX MOHSATHH, TaK M MOHSITHUH, SBISIOMIUXCA CUCTEMHBIMH IS OTIEIBHBIX NPEAMETOB
€CTECTBEHHO-HAy4YHOI'O [IUKJIA.

OOme ecTeCTBEHHO-HAyYHbIE IMOHATHA: HAay4HbIM (akT, TUIOTE3a, 3aKOH, TEOpHs, aHalW3, CHUHTE3, Kiaccudukauus,
NEPUONIHOCTH, HAOIIOICHHE, SKCIIEPUMEHT, MOJICIMPOBAHNE, U3MEPEHNUE, SIBICHUE.

®dusuka: marepus, DHEPrus, Macca, aroM, OJJEKTPOH, IPOTOH, HEWUTPOH, HOH, H30TOI, PaJNOAaKTUBHOCTb, MOJIEKYJIA,
SHEPreTUYECKH YPOBEHbB, BEIIECTBO, TEJ0, 00bEM, arperaTHOE COCTOSHUE BEIIECTBA, (PU3NUECKHE BETUYNHBI U €AMHUIBI UX U3MEPEHUS,
CKOPOCTBb.



buonorus: kneTka, opraHusM, 3KocucTeMa, onocdepa, Makpo- U MUKPOIJIEMEHThI, BATAMHUHBI, OOMEH BEIIECTB B OPraHU3ME.

I'eorpadus: MuHepasl, TOpHBIE TOPO/IbI, OJE3HBIE HCKOMAEMbIE, TOIIIIUBO, PECYPCHI.

TexHonorus: XUMHYECKasi MPOMBILIUIEHHOCTh, METAJLUTyprusi, IPOM3BOJCTBO CTPOUTENIbHBIX MATEPUANIOB, CEIbCKOXO3SIMCTBEHHOE
MIPOU3BOJICTBO, MUUIIEBAs IMPOMBIIUIEHHOCTh, (apMaleBTHUYECKasi IMPOMBIIUIEHHOCTb, IPOM3BOJACTBO KOCMETHYECKHX IpPENaparTos,
MIPOU3BOJICTBO KOHCTPYKLIMOHHBIX MaTepUajIoB, 3JEKTPOHHAS MPOMBIIIIEHHOCTh, HAHOTEXHOJIOTHH.

IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA IPOI'PAMMBI 110 XUMHUU HA BA3OBOM YPOBHE CPETHEI'O
OBIIET'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHMS K pe3ysbTaTaM OCBOEHHUS OOYUYaIOIIMMUCS MPOrpaMM CPEIHEro OOIIero oOpa3oBaHUs
(IMYHOCTHBIM, METANPEIMETHBIM M TPEAMETHBIM). HaydHO-METOIUYEeCKOW OCHOBOHM i pa3pabOTKU IJIaHUPYEMBIX PE3yJIbTaTOB
OCBOEHHSI TIPOTPAMM CPETHETO 0OIIETO 00pa30BaHUs SBISIETCS CUCTEMHO-/ICATEIIBHOCTHBIHN ITOIXO].

B COOTBETCTBUU C CUCTEMHO-CATEIBHOCTHBIM TOX0J0M B CTPYKTYpPE JUYHOCTHBIX PE3yJbTATOB OCBOCHHUS MPEAMETa « XUMUS» Ha
YPOBHE CpeIHEero o0Iero o0pa3oBaHus BBIIEICHBI CIEAYIONINE COCTABIISIONIHE:

OCO3HaHHE OOYYAIOIIUMUCI POCCUMCKONW TIpa)KAAHCKOW HIEHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHIO, CAMOCTOSITEIBHOCTH U
CaMOOIIPeICICHHIO;

HaJIMYMe MOTHUBAIMU K 00y4EHHUIO;

I[EJICHANPaBJICHHOE Pa3BUTHE BHYTPEHHHUX YOEXKIEHUW JTUYHOCTH HA OCHOBE KIIFOUEBBIX LIEHHOCTEH M HCTOPHUYECKHX Tpaaullui
0a30BOIi HAyKU XUMHH;

TOTOBHOCTh M CIOCOOHOCTH OOYYaroIIMXCS PYKOBOJICTBOBATHCA B CBOEH AESTENHOCTH IIEHHOCTHO-CMBICIIOBHIMH yCTaHOBKaMH,
IPUCYIIMMHU IEIOCTHON CUCTEME XMMHUYECKOro 00pa3oBaHus;

HaJIMYUe IPABOCO3HAHUS SKOJIOTHUYECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTh LIENTU M CTPOUTD KUZHEHHBIC MJIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOEHUS MpeAMeTa «XUMHs» JTOCTHUTAaIOTCs B €IMHCTBE yU4eOHOM M BOCHUTATENBHON NESTEIHHOCTU B
COOTBETCTBUU C TYMaHUCTUYECKUMH, COLUOKYJIBTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSAMH W HWJ€allaMU POCCHUKUCKOTO
TPaXXIaHCKOTO O0IeCTBA, MPUHATHIMUA B OOIIECTBE HOPMaMU M MPaBUIIAMU TOBEICHHUs, CIOCOOCTBYIOIIMMHU MPOIleccaM CaMOIO3HAHUS,
CaMOpPa3BUTHs U HDABCTBEHHOT'O CTAHOBJICHHUS JTUUYHOCTH O0YUYaIONTUXCS.

JIM4HOCTHBIC PE3yJIbTAThl OCBOCHHS MpeaMeTa « XUMUsS» OTPakaroT cHOPMHUPOBAHHOCTH OMBITA MO3HABATEIHLHOM M MPAKTUYECKON
JeSITEIIbBHOCTU 00YYaIOIUXCs TI0 PeaIU3aIiK MPUHSATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpaxaaHCKOro BOCIIUTAHUA:

OCO3HaHUS 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB M 00S3aHHOCTEH, YBaXXEHUS K 3aKOHY U IMPABOMOPSIKY;

MPEJICTABIICHUS O COIMATBHBIX HOPMaX U MPaBIIIAX MEXIMYHOCTHBIX OTHOIIEHUH B KOJJIEKTUBE,

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NIEATEIHHOCTU MPHU CO3AAHUH YUEOHBIX MPOCKTOB, PEHICHUU yUEOHBIX U MO3HABATEIHHBIX
3aJ1a4, BBHIITOJIHEHUN XUMHUYECKUX YKCIIEPUMEHTOB;
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CIIOCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JJOTUKY M apTyMEHTHI APYTUX MPHU aHAIIM3E PA3IUYHBIX BUJIOB YUCOHOM
NEeSTeTbHOCTH;

2) IaTPMOTHYECKOr0 BOCIIMTAHMSA

IIEHHOCTHOT'O OTHOIIEHUS! K UCTOPUYECKOMY M HAYYHOMY HACJIE/IMIO OT€UECTBEHHON XUMHUH;

YBXKEHHSI K IMPOIIECCY TBOPUECTBA B OOJACTH TEOPUU M MPAKTUUYECKOTO MPUMEHEHUS] XUMHUHU, OCO3HAHUS TOTO, UYTO JOCTHKCHUS
HAayKH €CTh pe3yJbTaT JJIUTEIbHBIX HAONIONCHUN, KPOIMOTIMBBIX HKCICPUMEHTAIBHBIX IMOMCKOB, IMOCTOSHHOTO TpyAa Y4Y€HBIX U
MIPaKTUKOB;

WHTEpeca M TIO3HABaTEIbHBIX MOTHBOB B TOJYUYCHHHM M TOCJIEAYIONIEM aHaiu3e WH(POpMAllUh O TEPEeIOBBIX JTOCTHUKEHHUIX
COBPEMEHHOM OTE€YECTBEHHOW XUMUHU;

3) IyXOBHO-HPAaBCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOTO CO3HAHMSI, STUUECKOTO TTOBEJCHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYAllUH, CBA3aHHBIC C XUMHUUYECKUMU SBICHUSIMU, U PUHUMATh OCO3HAHHBIC PELICHUS, OPUCHTUPYSICH
Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJACHHUE U MOCTYIKH CBOMX TOBAPHINEH C MO3UIIMI HPABCTBEHHBIX M MPABOBBIX HOPM U OCO3HAHHUE
MOCJIEICTBUIN ATUX MOCTYIIKOB;

4) GpopMupPOBaHUA KYJbTYPbI 310POBbS:

MMOHUMAaHUsI IIEHHOCTEN 3I0pOBOr0 M 0e30macHOro odpasa >KU3HHU, HEOOXOAMMOCTH OTBETCTBEHHOTO OTHOIIECHUS K COOCTBEHHOMY
(bu3MUECKOMY U IICUXUYECKOMY 3/I0POBBIO;

coOI0ZIeHHsI TPaBUII O€30MacHOr0 0OpallleHHsl C BElleCTBaMH B ObITY, TOBCETHEBHOM KHU3HU U B TPYA0BOH J€ATEIBLHOCTH;

NOHMMAHMSI LIEHHOCTH TMpPaBUJ HHIUBUIYATBHOTO M KOJUIEKTUBHOTO O€30MacHOr0 MOBEACHHUS B CUTYalUsX, YTPOXKAIOIINX
3I0POBBIO U KU3HU JIOAEH;

OCO3HAHUS MOCJEJICTBUN U HEMPUITHUS BPEIHBIX MPUBBIYEK (YIIOTPeOICHHS aJIKOroJisi, HAPKOTUKOB, KypeHUs);

5) Tpya0BOro BOCIIUTAHUSA:

KOMMYHHUKATUBHOI KOMIETEHTHOCTH B Y4E€OHO-UCCIIEIOBATEIbCKON I€ATETbHOCTH, OOIIECTBEHHO MOJIE3HON, TBOPUECKON U IPYTUX
BUJIaX JACSITEIbHOCTH;

YCTAaHOBKM Ha AKTHMBHOE Y4YaCTHE B PEIICHUM MPAKTUUYECKUX 3a/ay COLMAIbHON HAIpaBIEHHOCTH (B paMKax CBOEro Kjacca,
IIKOJIbI);

WHTEpeca K MPaKTHUECKOMY M3yUYEHHUI0 MPOQECcCuil pa3InyHOTO PO/ia, B TOM YHCIIE HA OCHOBE IPUMEHEHHUS MPEAMETHBIX 3HAHUH 110
XUMUU;

YBaXEHUS K TPYIY, JIIOASIM TpyJa U pe3yJibTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUAYaJIbHOW TpPAaeKTOPUU oOpa3oBaHus, Oyaymiedl mnpodeccun W peaau3anuu
COOCTBEHHBIX KU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB, CIIOCOOHOCTEH K XUMHUU, MHTEPECOB U MOTPEOHOCTEH 00IIIeCTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHHUSA

9KOJIOTHUYECKH I1eTIECO00Pa3HOT0 OTHOIICHHUS K MPUPO/IE, KAK UCTOUYHUKY CYIIECTBOBAHUS KU3HU Ha 3eMII€;
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MMOHUMAaHHUSI TJIOOAIBHOTO XapaKTepa HKOJIOTHYECKUX MPOOSIeM, BIUSHUS SKOHOMHUYECKUX MPOLIECCOB HAa COCTOSIHUE MPUPOJHOU U
COLMAIIBHOM CPEbI;

OCO3HaHUsI HEOOXOUMOCTH MCIOIb30BAHUS JOCTHKEHUN XUMUH JJIs1 PEIICHUS BOIPOCOB PAIIMOHAIBHOTO MPUPOI0IOIH30BAHMUS;

AKTUBHOTO HETIPUATHS JEHCTBUM, IPUHOCSIINX BPEl OKpYyKarollel MPUPOIHON cpejie, yMEHHUs TPOTHO3UPOBATh HEOIArONp U THHIE
9KOJIOTUYECKHE TIOCIIEICTBUS IPEANPUHUMACMBIX JEHCTBUI U IPEIOTBpaIaTh UX;

HaJIu4usl Pa3BUTOTO  HAKOJOTUYECKOTO MBIIUICHHUS, DJKOJOTMYECKOM KYyJIbTYphl, ONBITA JEATEILHOCTH JKOJIOTHYECKOM
HaIPaBJICHHOCTU, YMEHHUS PYKOBOICTBOBATHCS MMM B IMO3HABATEIHHOM, KOMMYHHUKATUBHOW U COIMAIBHOM MPAaKTUKE, CIIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTUBOCTOSTH UACOJIOTHH XeMo(poOuu;

7) HEHHOCTH HAYYHOI' O O3HAHMS:

c(hOopMUPOBAHHOCTH MHUPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH U OOIIECTBEHHOM MIPAKTUKH;

MMOHUMAaHUSI CTICU(PUKA XUMUU KaK HAyKH, OCO3HAHUS €€ posi B POPMUPOBAHUM PAITMOHAIIBHOTO HAYYHOT'O MBIILICHUS, CO3aHIU
[IETIOCTHOTO TPEACTaBIeHUs 00 OKPYXAIOIEeM MUPE KaK O €IMHCTBE MPUPOJIBI U YeIOBEKa, B TO3HAHWU MPUPOIHBIX 3aKOHOMEPHOCTEH 1
pelieHnur MpoodIeM COXpaHESHHS TPUPOTHOTO PABHOBECHS;

yOeXKIEHHOCTU B 0COO0M 3HAYMMOCTH XUMHH JIJI1 COBPEMEHHOM IMUBUIM3AIUN: B €€ TYMaHUCTHUYECKOW HAMPaBICHHOCTH U BAXKHOM
pOJIM B CO3/IaHMHM HOBOW 0a3bl MaTepUaIbHON KyJIbTYpbI, PEHICHHWU TJIOOAIBHBIX MPOOJIEM YCTOMUYMBOTO Pa3BUTHS YEIOBEUYECTBA —
CBIPbEBOM, PHEPTETHUECKOM, MHUIIEBOM M IKOJOTUYECKOW O€30MacHOCTH, B Pa3BUTHH MEIUIIMHBI, 0OCCIICYCHUU YCIOBUU YCIEIIHOTO
TpyJia ¥ SKOJOTUYECKH KOMGMOPTHOM KU3HU KaXKIOTO WICHA OOIIECTBA;

€CTECTBEHHO-HAyYHOW TI'PAMOTHOCTH: MOHUMAHMSl CYIIHOCTHM METOJOB MO3HAHMS, HCIOJb3yEMbIX B €CTECTBEHHBIX HayKax,
CITOCOOHOCTH HCIIOJIB30BaTh MOJIydaeMble 3HAHUS IS aHaliu3a U OOBSCHEHHS SIBJICHUN OKPYXAIOIIEro MHUpa M MPOUCXOIANIUX B HEM
W3MCHEHUHN, YMEHHs JielaTh OOOCHOBAHHBIC 3aKIIOYEHUS HAa OCHOBE HAyUYHBIX (DAKTOB M MUMEIOIIMUXCSA JAHHBIX C IEIbI0 MOJYYCHUS
JIOCTOBEPHBIX BBHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIILHO MCIOJIH30BaTh XUMUUYECKHIE 3HAHUS JIJIs1 PEIICHUs MPo0JIeM B pealbHbIX KU3HECHHBIX CUTYaIIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEA0BATENbCKON IEATEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CaMOOOpa30BaHHUIO, K aKTUBHOMY TMOJYYCHHIO HOBBIX 3HAHHMK II0
XUMHUHU B COOTBETCTBUH C )KM3HEHHBIMHU MTOTPEOHOCTSIMU;

HWHTEpeca K 0COOCHHOCTSM TPYJia B pa3IMUHbIX cepax MpodhecCuoHaTbLHON AeITETHHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATBI

MeTtanpenMeTHbIe pe3yJIbTaThl OCBOCHUS YUeOHOTO MpeaMeTa « XUMHUS» Ha YPOBHE CPETHETO 00IIero o0pa3oBaHus BKIIOYAIOT:

3HaYMMBbIe JUII (POPMHUPOBAHKS MUPOBO33PEHUS 00YHaIOUINXCS MEXIUCIMITIMHAPHBIE (MEKIIPEIMETHbIe) O0IIeHayYHbIe MTOHITHS,
OTpaKaIOIINE LEJIOCTHOCTh HAYYHOM KapTHHBI MHpa U CHEUM(PUKY METOJOB IO3HAHUS, HCIOJIBb3YEMBIX B €CTECTBEHHBIX HayKax
(Marepusi, BEIIECTBO, PHEPTHUs, SIBICHUE, MpOIlecC, CHUCTeMa, HAay4yHbIH (akT, MPUHLUI, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
UCClieZIOBaHue, HAOMI0/ICHHE, N3MEPEHUE, SIKCTIEPUMEHT U JIpyTHUe);

YHHUBEpCalbHbIEe y4eOHbIE NEHCTBHUs (IMO3HABaTeNbHbIC, KOMMYHHKAaTHBHBIC, PETYJIATHUBHBIE), oOecreunBaromuye (GopMHUpPOBaHHE
(YHKIIMOHAJIBHOM TPaMOTHOCTH U COLIMATIBHON KOMITETEHITMH 00yYatOIXCs;
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CIIOCOOHOCTh O0O0YYaIOIIMUXCA HMCIOJIb30BAaTh OCBOEHHBIE MEXAUCIUIUIMHAPHBIC, MHPOBO33PEHUYECKUE 3HAHUS W YHUBEPCAJIbHBIE
y4eOHbIE JEHCTBUS B TO3HABATEIBLHON U COLIMAIBHON MPAKTHKE.

MeranpenmMeTHbie pe3yJbTaThl OTPAXAIOT OBJAJCHHUE YHHUBEPCAIbHBIMH YYCOHBIMU IMO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U
PEryJISATUBHBIMU JICUCTBUSMH.

OBjaeHne yHUBEPCAJbLHBIMH Y4eOHBIMH MO3HABATEILHBIMHU A€HCTBUSMU:

1) 6a3oBbIe JJOrMYeCcKHE JeHCTBHUA:

CaMOCTOSITEIFHO (JOPMYTUPOBATH U aKTYaJTU3UPOBATH MPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OTIpeNIeTATh ETU ACSITEIbHOCTH, 3a/JaBas MapaMmeTpbl U KPUTEPUH HMX JOCTIKEHHS, COOTHOCUTH PE3yJbTaThl ACSATEIBHOCTH C
MMOCTaBJICHHBIMH IIEIISIMH;

WCIIOJb30BaTh TMPU OCBOCHUM 3HAHUU TPHUEMBI JIOTUYECKOTO MBIIUICHUS — BBIJACHITh XapaKTepHbIE MNPU3HAKU TOHSATUUA U
YCTaHaBJIMBATh WX B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHATHS I OOBSICHEHHUS OTACIIBHBIX (DaKTOB U SIBJICHUIA;

BBIOMPATh OCHOBAHUS U KPUTEPUU JIJIS1 KJIaCCU(PUKAIIMK BEIIECTB U XUMUYECKUX PEaKIIHii;

yCTaHABIUBATh TPUYMHHO-CIICJICTBECHHBIC CBSI3U MEXK/y U3y4aeMbIMH SIBJICHUSMHU;

CTPOUTH JIOTUYECKHE pacCykJeHUs (MHIYKTUBHbBIC, ETyKTUBHBIC, TI0O aHAJIOTHUU), BBISIBJISTH 3aKOHOMEPHOCTH W MPOTHUBOPEYHS B
paccMaTprBaeMBbIX SBJICHUSAX, (DOPMYIHUPOBAThH BHIBOIBI U 3aKITIOUCHNS,

MIPUMEHATH B MPOIECCE MO3HAHUS, UCIOIb3yEMbIe B XUMUU CHMBOJUYECKHUE (3HAKOBBIC) MOJCIH, MPeoOpa3OBbIBATh MOJICIbHBIE
MPEACTaBIACHUA — XMUMHYECKUN 3HAK (CMMBOJ) JJIEMEHTa, XUMUYeckas (opmylia, YpaBHCHHE XUMUYECKOW pEaKIUu — MPU PEIICHUH
y4eOHBIX MMO3HABATEIbHBIX M MPAKTHYECKUX 3a7ad, MPUMEHATh Ha3BaHHBIC MOJICIbHBIC MPEACTABICHUS IS BBISBICHUS XapaKTEPHBIX
MPU3HAKOB U3YYaeMbIX BEIIECTB U XUMHUYECKUX PEAKIUM.

2) 0a30BbIE HCCJIEA0BATEIbCKHE AeICTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOI'O TTO3HAHUS BEIIECTB U XMMUUYECKUX PEAKIUM;

dhopMyIHMpoBaTh LETH U 3aJa4l MCCIICIOBAHMS, UCIIOJIb30BATh MMOCTABICHHBIE U CAMOCTOATEIbHO C(HOPMYIUPOBAHHBIE BOIIPOCH! B
KauyeCcTBE MHCTPYMEHTA MO3HAHUS M OCHOBHI JJ1s (POPMUPOBAHHUS TUIIOTE3HI TT0 IPOBEPKE MPABUILHOCTH BBHICKAa3bIBAEMBIX CYXKICHUM;

BJIaJICTh HaBBIKAMHU CAMOCTOSATEJIBHOIO IJIAHUPOBAHUS U MPOBEICHUS YYCHUYECKUX SKCIIEPUMEHTOB, COBEPILICHCTBOBATh YMEHUS
HAOJIIOaTh 32 XOJ0M IPOIIEcca, CAMOCTOSTEIHHO MPOTHO3UPOBATH €ro Pe3yibTaT, hOpPMYIUPOBATh 00OOIIEHUS U BBIBOIBI OTHOCHUTEIHLHO
JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIICIOBAHUS, COCTABIIATH OOOCHOBAHHBIN OTUET O MPOJICITaHHON paboTe;

MpUOOpETaTh OIBIT YYCHHUYECKON HCCIEAOBATEIIBCKON W MPOCKTHOW EATECIBHOCTH, MPOSBIATH CIIOCOOHOCTH M TOTOBHOCTH K
CaMOCTOSITEILHOMY MOHMCKY METOJIOB PELICHUS MTPAKTUYECKUX 3aJ]1ay, IPUMEHEHUIO Pa3IMUHbIX METOJO0B MTO3HAHUS.

3) padora ¢ unopmanueii:

OPHUCHTHPOBATHCSA B PA3IMYHBIX MCTOYHHMKAX WHPOpMAIMU (HAyYHO-TIONMYJISIPHAS JIMTEpaTypa XHUMHUYECKOTO COJICpIKaHMS,
CIpaBOYHBIC TOCOOMs, pecypchl MHTEpHETa), aHaIU3UpOBaTh WH(POPMALUIO Pa3IUYHBIX BHJIOB M (OPM IPEACTABICHHUS, KPUTHYECKH
OIIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUHUBOCTH;

(hopMyIHpOBAaTh 3aMpPOCHl M MPUMEHSTh Pa3IudHbIE METOIBI IIPH MOUCKE U 0TOOpe MHPOpMAIH, HEOOXOUMOMN IS BBITOJTHEHUS
y4eOHBIX 3a]1a4 OMPEIeIEHHOTO THTIA;

MPUOOPETATh OMBIT UCIIOJIB30BAHUS HHPOPMAITMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUN U PA3IMYHBIX TTIOUCKOBBIX CHCTEM;

13



CaMOCTOSITENBHO BBIOMPATh ONTUMANIbHYIO (pOpMy IpesicTaBiaeHUs HH(OpMaLUU (CXeMbl, TpaduKH, JUarpaMMbl, TaOJIULIbI, PUCYHKU
Y Ipyrue);

WCIIOJIb30BaTh HAy4YHBIA fA3BIK B KayeCTBE CPEJCTBAa IpH paboTe ¢ XMMHUYECKOM HH(pOpMauuen: MPUMEHATh MEXIPEIMETHBIC
(pu3nueckue u MaTeEMaTUUECKKE) 3HAKU U CUMBOJIbI, POPMYJIbl, a0OpeBUATypbl, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPeoOpa30BhIBaTh 3HAKOBO-CUMBOJIIMUECKHUE CPEICTBA HATIISIIHOCTH.

OBnajgenne yHUBepCcaJbHBIMH KOMMYHUKATUBHBIMU J1eliCTBUSIMU:

3aJlaBaTh BOIPOCHI MO CYLIECTBY 00CYKIaeMOI TEMBI B XO/I€ IMajiora U/WiM IUCKYCCHUHU, BHICKA3bIBATh UIEU, (POPMYIUPOBATH CBOU
MPENI0KEHUSI OTHOCUTEIBHO BBIITOJIHEHHUS MPEATIOKEHHOM 3a1auu;

BBICTYNAaTh C Mpe3eHTalueld pe3yJbTaTOB IMO3HABATEIbHOM JEATENbHOCTH, MOIYUYEHHBIX CAMOCTOSITEIbHO WM COBMECTHO CO
CBEPCTHUKAMU NP BBIMOJIHEHUH XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUYECKON paboThl MO UCCIIEJOBAaHUIO CBOMCTB M3Y4aeMbIX BEIECTB,
peanuzanuy yueOHOro npoekrta u (GopMyaupoBaTh BHIBOBI IO pe3ybTaTaM MPOBEAEHHBIX UCCIEAOBAHUN MyTEM COTJIaCOBAHUS MO3UIUI
B X0J1e 00CYXJIeHUSI U OOMEHa MHEHUSIMHU.

OgiajeHNe yHUBEPCAJbHBIMHU PeryJIITHBHBIMH J1€CTBUAMM:

CaMOCTOATEIbHO IUIAHUPOBAaTh M OCYLIECTBISATH CBOK IIO3HABATEIbHYIO JESITEIbHOCTh, ONpenensas e€ Lead M 3ajaud,
KOHTPOJMPOBAaTh M MO Mepe HEOOXOJUMOCTH KOPPEKTUPOBATh MpeajaraeMblil ajaroput™m ACHCTBUI TMPH BHINOJHEHUU YYEOHBIX H
UCCIIeI0OBaTENbCKUX 3a]a4, BRIOUpaTh Hauboee 3pPeKTUBHBIN CIOCOO UX PElICHUs ¢ YYETOM MOIyYeHHs] HOBBIX 3HAHUN O BEIlIeCTBAX U
XUMHUYECKHX PEaKIusX;

OCYILECTBIIATh CAMOKOHTPOJIb CBOEH JI€ATEIIbHOCTH HA OCHOBE CAMOAHAIM3a U CAMOOLICHKH.

NNPEAMETHBIE PE3YJIBTATbHI
10 KIIACC

[IpeameTHbIe pe3ybTaThl OCBOEHUA Kypca « OpraHndeckas XuMHUs OTPakaroT:

c(OpMUPOBAaHHOCTh TPEJCTABICHUI O XUMHUYECKOW COCTAaBISIONIEH €CTECTBEHHO-HAYYHOM KAapTUHBI MHUpPA, POJIM XUMHH B
MO3HAHUU SIBIICHUN MPHUPOABI, B (DOPMHUPOBAHUU MBIIIJICHUS U KYJIbTYPBI JUYHOCTH, €€ (PYHKIIMOHATHHOW TPAaMOTHOCTH, HEOOXOAUMOMN
JUIS PEIICHUS] MPAKTUYECKUX 3a7[ad U HKOJIOTHUECKH 0O0CHOBAHHOTO OTHOIIICHUS K CBOEMY 3/I0POBBIO U IPUPOIHOM Cpe/IE;

BIIQJICHUE CHUCTEMON XWMUYECKUX 3HAHUHM, KOTOpas BKIIOYAET: OCHOBOIOJATAIOIIME TMOHATHSA (XMMHUYECKHUH SJIEMEHT, aToM,
AJNIEKTPOHHAsT 000J0YKa aTroMa, MOJIEKYyJia, BaJIEHTHOCTb, SJEKTPOOTPHIIATENLHOCTh, XWMHUYECKasi CBS3b, CTPYKTypHas ¢opMmyiia
(pa3BépHyTas M cokpamiéHHas), MOJIb, MOJISIpHAsE Macca, MOJISIPHBIA 00BEM, YrIepoaHbIN ckeneT, QyHKIMOHAbHAS TPYyIIa, pajuKal,
M30MEpHs, U30MEPbI, TOMOJIOTUYECKUH Psi/l, TOMOJIOTH, YTIE€BOAOPOAbl, KUCIOPO U a30TCOAEpIKAIlEe COEAUHEHHUSI, MOHOMED, MOJIUMED,
CTPYKTYpPHOE 3BE€HO, BBICOKOMOJIEKYJSIPHBIE COCAMHEHUS); TEOPUU M 3aKOHBI (TEOpHUSI CTPOEHHUS OpraHMuYecKux BemecTB A. M.
ByTtnepoBa, 3aK0H COXpaHEHUsI MACChl BEIIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKHUM SI3bIK XUMHUH; MUPOBO33PEHUYECKHUE 3HAHMUSI, JISKaI1E
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B OCHOBE IIOHMMAaHHS MPUYMHHOCTH M CHCTEMHOCTHM XHMHYECKUX SIBJIEHUH, (PAKTOJIOTMYECKHUE CBEJIEHUS O CBOMCTBAaX, COCTaBe,
MOJIyYEHUH U O€30MaCHOM MCIOJIb30BAHMM BaKHEUIINX OPraHUYECKUX BEIIECTB B ObITY U MPAKTUYECKOH IE€ATEIbHOCTH YEI0BEKa;

c(OPMHUPOBAHHOCTh YMEHUU BBISABIATH XapaKTepHbIE INPU3HAKK MOHATHM, YCTAaHAaBIMBAaTh WX B3aWMOCBA3b, HCIOJb30BAThH
COOTBETCTBYIOLIUE TIOHATHS IIPU ONHUCAHUU COCTaBa, CTPOEHMSI U NIPEBPAILICHUI OpraHUYECKUX COEIUHEHU;

c(OpMUPOBAaHHOCTh YMEHUN HCIIOJIb30BaTh XUMHUYECKYI0 CHMBOJMKY JJIs COCTAaBJICHHMS MOJEKYJSIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOM) (GOPMYJI OPraHMYECKUX BEIIECTB U YPaBHEHUN XUMHUYECKUX PEAKIUI, M3TOTABIUBATH MOJEIU MOJIEKYI
OpPraHMYECKHUX BELIECTB Ui WJUTFOCTPALUU UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OpMHUPOBAaHHOCTh YMEHUH YCTAHABIIMBATh MPUHAAJIEKHOCTh M3YYEHHBIX OPIraHMYECKHUX BEIIECTB M0 UX COCTaBy M CTPOCHUIO K
OIIpeNIeIEHHOMY KJIacCy/TpyNIne COeAMHEHUN (YIJIEBOAOPOABI, KUCIOPOA M a30TCOAEPKAIIME COCAUHEHHs, BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHUs), N1aBaThb WM Ha3BaHMs Mo cucremarnyeckod HomeHkiatrype (IUPAC), a taxke NpuBOAUTH TpUBUAIbHBIE HA3BAHMS
OTJIEIbHBIX OPraHMYECKUX BEIIECTB (3TWUJICH, MPOMMIIEH, alleTUJIeH, STUJIEHIJIMKOIb, TIUIEpUH, (eHol, (GopMalbIeTru, alueTanbAeru,
MypaBbUHAsi KHCJIOTA, YKCYCHas KHCJIOTa, OJEMHOBAas KHCIOTA, CTEApUHOBAs KHUCIOTA, IJIIOKO3a, (PpyKTO3a, Kpaxmal, LeJUIJI03a,
TJIMLUH);

c(OpMUPOBAaHHOCTb YMEHUS ONPEENIATh BUJIbl XUMUYECKOU CBSI3U B OPraHUYECKUX COCAMHEHUIX (OIMHAPHBIE U KPATHBIC);

c(OpMUPOBAaHHOCTh YMEHHMSI IPUMEHSTH MOJIOKEHHSI TEOPUU CTPOEHUS opraHndeckux BeuiectB A. M. byTnepoa /i o0bsicHeHUs
3aBUCHUMOCTH CBOMCTB BEUIECTB OT UX COCTaBa M CTPOECHUS; 3aKOH COXPaHEHHsI MacChl BEILIECTB;

chOpMHUPOBAaHHOCTh yYMEHHMI XapaKTepu3oBaTh COCTaB, CTpOeHHE, (U3MUECKHME W XUMUYECKHE CBOMCTBA TUIUYHBIX
OpeJCTaBUTENEH pa3IMUYHBIX KJIaCCOB OPraHMYecKMX BellecTB (MeTaH, JTaH, OTWIEH, IPOINWIeH, aueTwieH, OyTraaueH-1,3,
MeTunoyTanueH-1,3, 0eH30J1, METaHOJ, ITAHOJ, 3TUJICHIVIUKONb, TJUIEpUH, (EHOJ, aleTalbAern, MypaBbiuHas U YKCyCHas KUCIJIOTHI,
IJII0KO3a, KpaxMmall, ILeJUIr0JI03a, aMUHOYKCYCHas KHCJIO0Ta), WIUIIOCTPUPOBATH TE€HETHYECKYIO CBSI3b MEXKIAY HHMMH YypaBHEHUSIMU
COOTBETCTBYIOIIMX XUMUYECKUX PEAKLUIN C UCIIOJIb30BAHUEM CTPYKTYPHBIX (GOpMYJI;

c(OPMHUPOBAHHOCTh YMEHHS XapaKT€pPHU30BaTh UCTOYHHUKH YTIEBOJOPOJHOIO ChIpbs (HE(DTh, MPUPOJHBIN Ta3, Yrojb), CHOCOOBI UX
nepepabOTKU U NPAaKTUYECKOe MPUMEHEHHE NPOYKTOB epepadoTKH;

c(OPMHUPOBAHHOCTh YMEHHUI NPOBOAMTH BBIUUCIEHUS IO XMMHYECKUM YPAaBHEHUSAM (Macchl, 00bEMa, KOIMYECTBA HUCXOIHOIO
BEIIIECTBA WX MPOAYKTA PEAKLIUU IO U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OAHOTO M3 UCXOTHBIX BEIIECTB WM MPOILYKTOB PEAKIIH);

c(OPMHUPOBAHHOCTh YMEHHUH BJIAJIETh CUCTEMOM 3HAaHUI 00 OCHOBHBIX METOAAaX HAyYHOTO MO3HAHUS, UCIOJIb3yEeMbIX B XUMHUH IPU
U3yYEHUU BEIIECTB M XUMHUYECKUX SIBICHUU (HaONIO/EHHE, M3MEpPEHHE, HKCIEPUMEHT, MOJIECIMPOBAHUE), MCIIOJIb30BAaTh CHCTEMHBIE
XMMHUYECKHE 3HAHUSA JUIs IPUHATUS PELICHUH B KOHKPETHBIX KU3HEHHBIX CUTYAIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

c(OpMHUPOBAHHOCTh YMEHHMH COOJIIOaTh MPaBUJIA MOJIb30BAHUS XUMUUECKOM MOCYZ0N U J1abOpaTOpHBIM 000pYyIOBaHUEM, a TaKXKe
IpaBuiia OOpaIleHys ¢ BEIIeCTBAMU B COOTBETCTBUU C MHCTPYKIHUSAMHU 10 BBIITOJHEHHIO TJAOOPATOPHBIX XUMUYECKHUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHMH IJIAHUPOBATh U BBIMOJHATH XUMHUYECKUN KCIIEPUMEHT (IIPEeBpAIICHUsI OPraHUYECKUX BELIECTB IMPH
HarpeBaHHHM, MOJyuYeHUE STHJIEHA M U3YYEHHE €ro CBOWCTB, KAUECTBEHHBIC PEaKIMH OPraHMYECKUX BEILIECTB, JEHATYpalusi OCJIKOB MpU
HarpeBaHUM, I[BETHbIE PEaKLUUU OEIKOB) B COOTBETCTBMM C MpaBWJIAMU TEXHUKU OE30MACHOCTH IMpH OOpalleHUH C BEIIECTBAMU U
nabopaTOpHBIM ~ 000pYZOBaHMEM, TMPEACTABIATH pE3yJNbTaThl XUMHUYECKOTO OJKCIepUMEHTa B (QOpMe 3amucH ypaBHEHHH
COOTBETCTBYIOIIMX PEeaKUUi U (OPMYITHPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;
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c(OPMHUPOBAHHOCTh YMEHHHA KPUTHYECKH aHAIM3HPOBATh XMUMHUYECKYI0O WH(POPMAIHIO, MOTYyYaeMyl0 M3 pa3HBIX HMCTOYHHUKOB
(cpenctBa maccoBoi nHpopmanyu, HTEpHET U Ipyrux);

c(OPMHUPOBAHHOCTH YMEHHUH COOIOIATH MPABUIIA SKOJIOTUYECKH IIeTIECO00pa3HOTO MOBEACHUS B OBITY M TPYIOBOU JAESITEILHOCTH B
HEJAX COXPAaHEHHS CBOETO 3[I0POBBSI U OKPY’KAIOIMIeW MPUPOJHON Cpeabl, OCO3HABATH OMACHOCTH BO3JCHCTBHUS HA KUBBIE OPTaHH3MBI
OTIPEeNIeIEHHBIX OPTraHMYECKUX BEIIECTB, TMOHUMas cMmbicha mokazaTtens [IJIK, moscHAT, Ha mpumepax cmOcCOOBI YMEHBIICHHUS W
MPEIOTBPAIICHHUS UX BPEIHOTO BO3JCHCTBHS HA OPTaHU3M YEJIOBEKa;

IUTsE O0YYArOIUXCSI ¢ OTPAaHUYCHHBIMUA BO3MOKHOCTSIMHU 370POBbS: YMEHHE MPUMEHSITh 3HAHUS 00 OCHOBHBIX JOCTYITHBIX METOMAX
MO3HAHMSA BEIIECTB U XUMHUYECKUX SBIICHUI;,

JUIS CIENBIX U CIIA0OBUAAIIMX O0YyYarOUIMXCs: YMEHUE MCIOJIb30BaTh pelbepHO-TOUEUHYI0 cucTeMy oOo3HadeHuit JI. bpaitns mis
3aMUCU XUMUYECKUX (HOPMYIIL.

11 KVIACC

[IpeameTHbIC pe3yabTaThl OCBOEHUS Kypca «O0I1as 1 HeopraHuuecKasi XUMUs» OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUM: O XHUMHYECKOM COCTAaBIAIONICH €CTeCTBEHHO-HAyYHOW KapTHHBI MHUpPA, PO XUMUU B
MO3HAHWUM SIBJICHUHN TPHUPOIBI, B (POPMUPOBAHUHM MBIIUICHUS] U KYJIbTYPbl JUYHOCTH, €€ (PYHKIIMOHATBLHONW TPaMOTHOCTH, HEOOXOAUMOM
JUIA PEIICHUs] MPAKTUYECKUX 3aa4 U HKOJIOTMUECKH 0O0CHOBAHHOTO OTHOILIEHUS K CBOEMY 3/I0OPOBBIO U MIPUPOJIHOM CpE/IE;

BJIa/ICHUE CUCTEMON XMMHUYECKHUX 3HAHM, KOTOpas BKIIOYAECT: OCHOBOIOJIATAIOIINE MOHATHS (XUMUYECKHM 3JIEMEHT, aTOM, U30TOTl,
S-, p-, - aeKTpOHHBIC OPOMTAIM aTOMOB, HOH, MOJIEKYJIa, MOJIb, MOJISIPHBIA 00BEM, BAJIEHTHOCTb, JIEKTPOOTPUIIATEIIBHOCTD, CTEIICHb
OKHCJICHUS, XMMHUYECKasl CBSI3b (KOBaJCHTHAs, MOHHAs, METaJUIMYecKas, BOJAOPOIHAs), KpUCTAIIIMYECKasT PelIETKa, TUIIbl XUMUYECKUX
peakuuid, pacTBOp, SJIEKTPOJIUTHI, HEIIEKTPOJUTHI, SICKTPOIUTHUECKAs] JUCCOLMALMS, OKUCIUTENb, BOCCTAHOBHUTEIb, CKOPOCTb
XUMHYECKON PEaKINU, XUMUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOPHS SJIEKTPOIUTHUECCKON AUCCOIUAINY, IEPUOINYECKUN 3aKOH
JI. . MenneneeBa, 3aKOH COXpaHEHHs] MAcChl BEIIECTB, 3aKOH COXPAHEHHUS M TPEBPAIICHUS] PHEPTUU MPH XMUMHUYECKHX PEaKlUiX),
3aKOHOMEPHOCTH, CHMBOJHUYECKUI S3BIK XHUMHUH, MHUPOBO33PEHUECKHE 3HAHHUA, JIekKAIIlHMe B OCHOBE IMOHUMAHUS NPUYUHHOCTU H
CUCTEMHOCTH XHMMHUYECKUX SIBIICHUH, (DaKTOJOTMUYECKHE CBEJICHHUS O CBOMCTBAxX, COCTaBe, MOJYYEHHH W O€30MacHOM HCIOJIb30BAHUU
BOKHEHIIINX HEOPTraHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKOMN JeITETLHOCTH YEIOBEKa;

chOpMUPOBAaHHOCTh YMEHUW BBISBISATH XapaKTepHBIE TMPU3HAKK TOHSTHI, YCTAaHABIMBATh WX B3aUMOCBSA3b, HCIOJIB30BATh
COOTBETCTBYIOILIUE TOHATHS IIPU ONMKUCAHUHA HEOPTAaHNUECKHUX BEIIECTB U UX MPEBPAIllCHUN;

chOpMUPOBAaHHOCTh YMEHHH HCIONIBb30BAaTh XUMUYECKYI0 CHMBOJMKY JJIsi COCTaBJIeHHUS (OpPMYJT BEIIeCTB U YpaBHEHUU
XUMHYECKHX peakiuid, cucremarnueckyto HomeHknatypy (IUPAC) u TpuBmanbHble Ha3BaHUS OTEIbHBIX HEOPTAaHMYECKHX BEIECTB
(yrapHslii ra3, yrieKuciablid ra3, aMMHuak, raiéHasi U3BeCTb, HeraléHasi U3BeCThb, MUThEBAs COJa, MUPUT U APYTHE);

c(hOpMUPOBAaHHOCTh YMEHHI OTPEENIATh BaJICHTHOCTh U CTETICHh OKUCIICHHUS] XUMHUYECKHX 3JIEMEHTOB B COCIMHEHUAX PA3TUYHOTO
coCTaBa, BUJ XUMUYECKON CBA3M (KOBaJICHTHAs, HOHHAsI, METAJUIMYECKas, BOAOPOIHAsI) B COCIMHEHUSIX, TUIl KPUCTAINTMYECKON PEIIETKI
KOHKPETHOTO BeIIeCTBa (aTOMHasl, MOJEKYJsipHasi, HOHHAsA, METAJJIMYecKas), XapakTep Cpellbl B BOJHBIX pacTBOpPaX HEOPraHUYECKUX
COCIUHCHUIA;

16



c(OpMHUPOBAaHHOCTh YMEHUH YCTAaHABIMBaTh IPHUHAJJICKHOCTh HEOPIaHWYECKHUX BEIIECTB IO HMX COCTAaBY K OINpPEACIEHHOMY
KJIacCy/TpyIIe COeOUHEHHUH (IPOCThIE BEIIECTBA — METAJUIbl U HEMETAJUIbl, OKCH/IbI, OCHOBAHHUS, KUCIIOThI, aM(pOTEpHbIE TUIPOKCHIBI,
COJH);

c(hOopMUPOBAaHHOCTh, YMEHUN pACKpBIBaTh CMBICT Tepuoauyeckoro 3akona J[. WM. MennaeneeBa W JI€MOHCTPUPOBATH €T0
CUCTEMAaTU3UPYIOLLYI0, OOBSICHUTEIBbHYIO U TPOTHOCTUYECKYIO (DYHKIINU;

cOpPMHUPOBAaHHOCTh YMEHHMI XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHHE AaTOMOB XHWMHYECKHUX 3JeMEHTOB 1—4 mnepuoaos
[Tepuoamueckold cucTeMbl XUMHUYeCKHX 3meMeHTOB [I. M. MenzeneeBa, MCHONB3ysl MOHATUS «S-, P-, O-21€KTpOHHBIC OpOUTAINY,
«3HEPTreTUYECKUE YPOBHW», OOBACHATh 3aKOHOMEPHOCTH U3MEHEHHUS CBOMCTB XMMHUECKHUX JIEMEHTOB M UX COEIUHEHHI M0 mepuoaam 1
rpymnmnam [leprnogudeckoii cucremsl xuMuueckux 3aeMeHToB . . Menneneesa;

c(OpMHUPOBAaHHOCTh YMEHUN XapaKTepu30BaTh (OMUCHIBATH) OOIIME XMMHYECKHE CBOMCTBA HEOPTaHUYECKUX BELIECTB Pa3IMUYHbIX
KJIACCOB, MOATBEPXKJAaTh CYIIECTBOBAHWE T'€HETUYECKON CBS3M MEXKIY HEOPraHMYeCKMMHU BELIECTBAMU C TIOMOUIbIO ypaBHEHHH
COOTBETCTBYIOUIUX XUMUYECKUX PEAKLIUN;

cOpMUPOBAaHHOCTh YMEHHUS KIACCUQUIMPOBATh XUMHUYECKHE peaklUMd MO0 PA3IMYHBIM MpU3HAKaM (YUCIy U COCTaBy
pearupyrommx BeIecTB, TEIIOBOMY 3((eKTy peakinu, U3MEHEHHUIO CTENEHEN OKUCICHUS 3JIEMEHTOB, 00paTUMOCTH PEAKINH, YUYaCTHIO
KaTaJn3aTopa);

c(OpMUPOBAaHHOCTh YMEHHUIl COCTABJISATh YPaBHEHUS PEAKIUN pa3IMYHBIX THUIIOB, TOJHBIE W COKpALIEHHBIC YpaBHEHMs peaklui
MOHHOI'0 0OMEHA, YUUTHIBAs YCIOBHUSA, IPU KOTOPHIX 3TU PEAKIMHU UAYT 10 KOHIIA;

c(OPMHUPOBAHHOCTh YMEHUI MPOBOJUTH PEaKIMH, NOATBEPKAAIONINE KAUeCTBEHHBIN COCTAB Pa3JIMYHbIX HEOPTaHUYECKUX BEIECTB,
pacro3HaBaTh ONBITHBIM IyTEM HOHBI, IPUCYTCTBYIOLIUE B BOJHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHI pacKpbIBaTh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKUUN IOCPEICTBOM COCTaBJICHHUS
3JIEKTPOHHOIO OajlaHCca 3TUX peakiuii;

Cc(OPMHUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOM peakiuu OT pa3IudHbIX (AKTOPOB; XapakTep
CMEILEHUs] XUMUYECKOI'0 paBHOBECHS B 3aBUCUMOCTH OT BHELIHEro Bo3jeicTus (nmpunuun Jle Hlatense);

c(OPMHUPOBAHHOCTh YMEHUH XapaKT€pPH30BaTh XUMHUUYECKUE MPOLECCHI, JIEKAIIUE B OCHOBE MPOMBIIIJICHHOIO MOJyYE€HHUs! CEPHOM
KUCJIOTHI, aMMHaKa, a TakXke C(HOPMHUPOBAHHOCTh IPEJCTaBIECHUN 00 OOLIMX HAYYHBIX NPUHIMIIAX U HKOJOTMYECKHUX Mpobdiemax
XMUMHYECKOTO MTPOU3BO/ICTBA;

c(OPMHUPOBAHHOCTh YMEHUU INPOBOJUTH BBIYMCICHHS C HCIOJIb30BAaHHEM IOHSATHS «MaccoBasl JOJS BELIECTBa B PacTBOPE»,
00BEMHBIX OTHOILIEHUH ra3oB IpU XMMHUYECKUX PEaKIsIX, Macchl BEIlecTBa WK 00bEMa ra3oB 10 U3BECTHOMY KOJMYECTBY BEIECTBa,
Macce WId 00bEMY OJTHOTO U3 YYAaCTBYIOIIMX B PEAaKLUU BELIECTB, TEIIOBOroO 3((eKTa peakui Ha OCHOBE 3aKOHOB COXPaHEHHs MacCChl
BEILECTB, IPEBPALICHUS U COXPAHEHUS SHEPTUH;

c(hOpMUPOBAaHHOCTh YMEHHI COOIOATH MpaBuia MOJIb30BAHUS XUMUYECKON MOCYI0M U TaOOpaTOPHBIM 000PYOBAHUEM, a TAKKE
IpaBuiia OOpaIeHUs C BEIIECTBAMHU B COOTBETCTBUH C MHCTPYKIUSMHU 10 BBIITOJHEHHIO TJAOOPATOPHBIX XUMUYECKHX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHHUU IJIAHUPOBATh M BBHIMOJHATH XWMHUYECKUH SKCIEPUMEHT (pa3loKeHUue IepoKcHaa BOAOPOAa B
MPUCYTCTBUM KaTaJln3aTopa, ONpPEIEIeHUE CPebl PACTBOPOB BELIECTB C NOMOUIBIO YHUBEPCAIBHOIO MHAMKATOPA, BIUSHUE PA3IUYHBIX
(akTOpOB Ha CKOPOCTh XMMHUYECKOM pEaKIuy, peaklMd MOHHOTO OOMEHa, KadyeCTBEHHbIE peakIy Ha cynb(ar-, kKapOOHAT- U XIOPUA-
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aHUOHBI, HA KATHOH aMMOHMS, DPEIIEHHE SKCIEPUMEHTAIbHBIX 3a1ady nmo Temam «Mertamis» U «HemeTtamasl») B COOTBETCTBUU C
MpaBWJIAMH TEXHUKH O€30IaCHOCTH IMpPHU OOpALIEHUMH C BEUIECTBAMU U J1A0OPAaTOPHBIM OOOPYJIOBAaHUEM, IPEICTABIATH PE3YJIbTAThI
XMMHYECKOI0 3KCHEPUMEHTAa B (pOpME 3aliCH YPAaBHEHHUU COOTBETCTBYIOIIMX pEaKUUid U (POPMYJIMPOBATh BBIBOABI Ha OCHOBE 3THUX
pE3yJIbTATOB;

c(OpMUPOBAaHHOCTh YMEHHI KPUTHYECKH AaHAJIM3MPOBATh XUMHUYECKYI0 HH(POpPMALMIO, MOIY4YaeMyl0 W3 pa3HbIX HCTOYHUKOB
(cpencTtBa maccoBoii KOMMYyHHUKaluu, MTHTEpHET U ApYyTHX);

c()OpMHPOBAHHOCTh YMEHUIN COOJIIOIATh MPABUIIA SKOJIOTHYECKH LIEIECO00Pa3HOro MOBEACHHUS B OBITY M TPYIOBOU JNESTEIBHOCTH B
LESAX COXPAHEHUs CBOETO 3J0POBbS U OKPY’KAIOIIEH NPUPOAHOW CPEIbl, OCO3HABATh OMACHOCTH BO3JCUCTBUS HA YKUBBIC OPraHU3MBI
onpeenEéHHbIX BELecTB, MoHUMas cMmbica nokazatens IIJIK, moscHATh Ha mpuMepax crmocoObl YMEHBUIEHUS U MPEJOTBPALLEHUS UX
BpPEIHOTO BO3/ICHCTBUS HA OPTaHU3M YEJIOBEKA;

U1 00YyYaIOIIMUXCSl C OrPaHUYEHHBIMUA BO3MOXHOCTSMHM 3/10pPOBbsI: YMEHUE NPUMEHATH 3HAHUSI 00 OCHOBHBIX JIOCTYITHBIX METOJIaX
ITO3HAHMS BELIECTB U XUMUYECKUX SBIICHUN;

JUISL CJIETIBIX M cIAa00BUASIIMX OOYUarOIIMXCS: YMEHUE UCIONb30BaTh PEIbe(pHO-TOUEUHYI0 cucTeMy 0003HaueHuil JI. bpaiins ms
3aMyucHu XUMUYEeCKuX (popmy.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne n/m HaumeHoBaHue pa3aeioB u KoJunyecTBo yacoB JuexkTpoHHble (MU poBbIE)
TEéM NporpaMmal Bcero Kourpoububie | IlpakTHyeckue o0pasoBaTe/bHbIe pecypchl
padoThI padoThI
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOi XUMHUH
[IpeameT opraHu4eCKON XUMHH.
11 Teopus cTpoeHUsI OpraHU4YECKUX 3 https://resh.edu.ru/subject/lesson/6149/conspect/
coenuHeHuit A. M. byrieposa
Hroro mo pazueny 3
Paspnen 2. YrieBoaopoabl
2.1 IpenennusIe yriesoa0poas: — 2 https://resh.edu.ru/subject/lesson/6151/start/
AaJIKaHbI
2.2 HenpenenbHbic yriesonopost: 6 1 https://studfile.net/preview/5332900/page:20/
AJIKEHBI, AJIKAJIUEHBI, AJIKUHBI
2.3 ApomMaTHYECKHE YTIEBOI0POAbI 2 https://resh.edu.ru/subject/lesson/4775/conspect/
[IpupoHbIE UCTOYHUKHT
24 YTIEBOAOPOJIOB U UX 3 1 https://resh.edu.ru/subject/lesson/6148/conspect/
nepepaboTka
Hroro mo pazgeny 13
Pasznea 3. Kucaopoacoaepsxamme oprannyeckue coeuHeHus
3.1 Crnuptsl. DeHon 3 https://resh.edu.ru/subject/lesson/5727/main/150581/
39 Anwaerunbl. KapooHoBBIC 7 1 https://itest.kz/ru/ent/himiya/11-
' KUCIOTHI. Cl0XHBIE 3(pHUpbI klass/lecture/aldegidy-karbonovye-Kkisloty-efiry
3.3 YrieBoibl 3 1 https://chemege.ru/uglevody/
Uroro no pazgeny 13
Pa3nes 4. AsoTcoaepskamue OpraHu4ecKue coeJHHeHHs
4.1 AMuHBI. AMUHOKHUCIIOTHL. benku 3 httpSZ//ltGSt'kZ/rq/em/ hlm_lya/].'l_ ..
klass/lecture/aminy-i-aminokisloty-belki-i-
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\ nukleinovye-kisloty

Uroro mo paznueny 3
Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUA
51 \ [Tnactmaccer. Kayuyku. Bonokna 2 ‘ \ https://chemege.ru/polimery/

Hroro no pazgeny 2

OBUIEE KOJIMYECTBO YACOB I10 34 5 5

[TPOT'PAMME

11 KIIACC
Ne i/ HanmeHoBaHMe pa3je/ioB U TeM KosunyecTBo yacos DJIeKTpOHHbIe (L (POBbHIE)
NporpamMmMbl Bcero KonTpoasubie | IlpakTuueckue odpasoBaTesbHbIE PeCypChl
padoThI padoThI
Pasznea 1. Teopernueckne 0OCHOBbI XMMUM
Crpoenne atoMoB. Ileprommdeckuii https://infourok.ru/urok-stroenie-
3akoH U [lepuoanueckas cucrema ator_na-_perlod|ches_k|y-zako_n-!- .
1.1 1 3 periodicheskaya-sistema-himicheskih-
XUMHIECKHUX deMenToB 1. 1. elementov-d-i-mendeleeva-pshe-
MenpeneeBa 3470281.html
https://infourok.ru/urok-po-himii-
12 Crtpoenue BemiectBa. MHOTOOOpasue 4 mnogoobrazie-veschestv-prostie-i-

) BEIIECTB slozhnie-veschestva-metalli-i-
nemetalli-2434947.html
https://foxford.ru/wiki/himiya/klassifik

1.3 XHMIECKHE peaKii 6 1 1 atsiya-himicheskih-reaktsiy

Utoro no pazneny 13

Paznea 2. Heoprannyeckasi XuMusi
https://www.yaklass.ru/p/himija/11-

21 M 6 1 klass/kharakteristika-metallov-

) CTaJLIBL 7200709/metally-obshchie-svoistva-
metallov-7183914
https://foxford.ru/wiki/himiya/himiche

2.2 HemeTaimibr 9 1 1 skie-svoystva-nemetallov
23 CBs13b HEOPraHUYECKUX U OPTaHUUECKHUX 2
' BEILIECTB

20




Hroro no pazneny

17

Pa3gen 3. Xumus u ;Ku3HbL

https://infourok.ru/razrabotka-uroka-

3.1 XuMHUS U )KU3Hb 4 po-himii-na-temu-himiya-v-zhizni-
obschestva-271929.html
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME
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INOYPOYHOE IINIAHUPOBAHUE

10 KJIACC
Ne Tema ypoka KoJunyecTBo yacoB JaTa nzyyeHus DJIeKTPOHHBbIE
n/m Bcero | Konrtpoabnsbie | IIlpakTuyeckue| 1mjiaH ¢paxr uupposkie
padoTsI padoThI odpa3oBaTejibHbIE
pecypcol
TIpe/IMET OPraHHueCKOM XHMHIL, c& https://resh.edu.ru/subject/lesson
1 ’ 1 /6149/conspect
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE
Teopust cTpOEHUSI OPraHUYECKUX https://resh.edu.ru/subject/lesson
2 coequnenuii A. M. Byrtiieposa, eé 1 /6149/conspect
OCHOBHBI€ TOJIOKCHUS
[Ipencranenue o KIaccupuKauu https://resh.edu.ru/subject/lesson
3 opraHu4eckux Berects. HoMenkiarypa 1 /6149/conspect
(cucremaTudeckas) U TpUBUATIBHBIC
Ha3BaHUS OPTaHUYECKUX BEIIECTB
Al . https://resh.edu.ru/subject/lesson
KaHbI: COCTaB U CTPOCHHUE,
4 N 1 16151 /start/
TOMOJIOTUYECKHAM PSIT
MeTaH 1 5TaH — IDOCTEHIIIE https://resh.edu.ru/subject/lesson
5 p 1 16151/start/
MPEACTABUTEINA ATKAHOB
https://studfile.net/preview/5332
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1 900/page:20/
TIHIICH 1 IIDOMIICH — ITDOCTCHIIIE https://studfile.net/preview/5332
7 P P 1 900/page:20/
MPEJICTABUTENN ATKEHOB
https://infourok.ru/prakticheska
[IpakTuueckas paborta Ne 1. P prax R
8 I 1 1 a-rabota-poluchenie-etilena-i-
«Ilomy4eHue STUIICHA 1 M3YICHUE €TO izuchenie-ego-svoystv-
CBOUCTE» 2596196.html
9 AﬂKa’ngHH' ByTi’H; 63-1’3 1 1 https://uchitel.pro/anxanuens-
MetunoOyraauen-1,3. [lonyyenue Kayuyiu/
CUHTETHYECKOTO KaydyKa U PE3UHBI
10 AJIKMHBI: COCTaB U OCOOEHHOCTH 1 https://foxford.ru/wiki/himiya/str
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CTPOEHUSI, TOMOJIOTUYECKUH PSI.
AlneTuieH — npocTenmi
MPEJICTABUTEND aJIKUHOB

oenie-nomenklatura-i-izomeriya-
alkinov

Brrunciienus o ypaBHEHHIO

https://foxford.ru/wiki/himiya/ra

11 . schety-po-himicheskim-
XUMHUYECKOU peaKuu uravneniyam
12 ApeHbI: 6eH30J1 ¥ TOTyoJ. TOKCHYHOCTh https://resh.edu.ru/subject/lesson
apeHoB 14775/conspect/
https://multiurok.ru/files/gienieti
13 I'eneTndeckas CBs3b yrieBoJ0POIOB, chies_kaia-sviaz- B
MPUHAJISKANNUX K pa3IMYHBIM KiIaccaM ughlievodorodov-i-ikh-
proi.html?reg=ok
[IpupoaHbIE HCTOYHUKHU
14 YIJIEBOJIOPOJIOB: IPUPOJHBIN I'a3 U https://resh.edu.ru/subject/lesson
MOMyTHBIE He(PTSIHBIE Ta3bl, HEPTH U 16148/conspect/
MIPOJIYKTHI €€ nmepepaboTKu
[TpupoHbIE NCTOYHUKHT
15 YIJIEBOJOPOJIOB: MPUPOIHBIN ra3 u https://resh.edu.ru/subject/lesson
MOMyTHBIC He(PTSIHBIC Ta3bl, HEPTH U 16148/conspect/
MPOAYKTHI €€ mepepaboTKu
https://nsportal.ru/shkola/khimiy
16 KonTponsnas pabota no pazzaeny a/library/2013/12/06/kontrolnaya
«YTIeBOA0POabD) -rabota-po-teme-uglevodorody-
10-klass
17 [IpenenbHble OJTHOATOMHBIEC CIIUPTHI: https://resh.edu.ru/subject/lesson
METaHOJI U 3TaHoJ. BogopoaHas cBs3b /4769/conspect/
) https://multiurok.ru/files/mnogh
18 Meuoroatomibie CrupTi: oatomnyie-spirty-etilienghlikol-
A3TUJICHTJIUKOJb U TIULIEPUH ghlitsierin-shtml
PeHOI: CTPOCHHE MOJICKYIIB, Ny https://studfile.net/preview/1672
19 (buznuecKkre U XuMUYeCKHe CBOWCTBA, 9246/page: 29/
IIPUMEHEHNE
20 Anpnerunsl: popMaibaerua u https://resh.edu.ru/subject/lesson

allCTaJIbaCT U . AI_IGTOH

14776/main/
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OnHOOCHOBHBIE NPEEIbHBIE

https://studfile.net/preview/2688

21 KapOOHOBBIC KHCIIOTHI: MypaBbHHAS U 455/
YKCYCHast
" https://multiurok.ru/files/praktic
[TpakTiaeckas padorta Ne 2. «CBoiicTBa ps/ . P
22 N heskaia-rabota-svoistva-
pacTBopa YKCYCHOU KUCIIOTHI» uksusnoi-Kisloty. html
23 CreapunoBas 1 0JICHHOBAA KHC/IOTHL, https://studfile.net/preview/1670
KaK MPEACTABUTENIN BBICIIUX 1193/page:43/
KapOOHOBBIX KHUCJIOT
24 MBp11a KaKk COJIM BBICIIUX KapOOHOBBIX https://resh.edu.ru/subject/lesson
KHCJIOT, NX MOIOIIee JIeHCTBHE /5952/main/150635/
CrnoxHbie (UPBI KaK MPOU3BOIHBIC https://foxford.ru/wiki/himiya/sl
25 KapOOHOBBIX KUCIOT. [ 'uaponuns .
ozhnye-efiry
CIIOXHBIX 3()UpPOB
26 JKupsl: runponns, NpuMeHEHHE, https://resh.edu.ru/subject/lesson
Onosorn4eckas posb KHUPOB /5952/conspect/
VYrieBoapl: cocTaB, KiacCUpUKAIIHS.
27 Baxueiine npencTaBuTeNu: ri0K03a, https://chemege.ru/uglevody/
(bpykTO3a, caxapo3a
g Kpaxman u nemnono3a Kak NpupoJHbIe https://resh.edu.ru/subject/lesson
IIOJIMMEPHI /5413/conspect/
KoHTOoIbHAS DaGOTa [0 DABIE https://nsportal.ru/shkola/khimiy
29 K p P pasiey a/library/2014/03/16/kontrolnaya
(RHCITOPOACONCPAKAILHNE OPraHUICCKHC -rabota-kislorodsoderzhashchie-
COCAMHCHUA) organicheskie
30 AMWHBI: METUJIAMUH U aHWJIHH https://uchitel.pro/amunbl/
AMHUHOK .
MCIIOTHI KaK aM(OTepHbIC https://resh.edu.ru/subject/lesson
31 OPraHUYECKUE COCTUHEHUS, UX
/4743/conspect/
Oounosiornueckoe 3HavueHue. [lenTumpt
https://multiurok.ru/files/urok-
32 benku xak npupoaHsie 11-tiema-8-bielki-prirodnyie-
BBICOKOMOJICKYJIIPHBIC COCTMHCHMS vysokomoliekuliarnyie-
soiedinieniia.html
33 OCHOBHBIE IOHSATUS XUMUHU https://studfile.net/preview/5768
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BBICOKOMOJIEKYJISIPHBIX COCAUHEHUN

844/page:2/

OcHoBHEBIC METO/JbI CHHTEC3a

34 BBICOKOMOJIEKYJIIPHBIX COCAMHEHUM. 1
IInacTmaccel, KaydyKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME
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11 KIJACC

Ne Tema ypoka KoJsinuecTBo yacoB Jara uzydenus DJIeKTPOHHBbIE
n/n Bcero | Konrpoububie| IIpakrnuyeckue IJ1aH ¢paxr uudposkie
paﬁOTbl paGOT])I 06pa3OBaTe.ﬂbH]:Ie
pecypcbl
https://www.yaklass.ru/p/himi
ja/10-klass/osnovy-
XHUMUYECKUH 3JIEMEHT. ATOM. organicheskoi-khimii-
1 5 1 6490554/sostoianie-
JIEKTPOHHAsI KOH(PHUTypalnsi aTOMOB elektronov-v-atome-s-p-
orbitali-elektronnaia-
konfiguratciia-_-6447220
ITepuoputeckuii 3aK0H 1 https://umschool.net/library/hi
[Tepuonnueckas cucTeMa XUMHYECKUX miya/periodicheskij-zakon-i-
2 anemeHToB JI. . Meneneera, ux cBs3b 1 periodicheskaya-sistema-
C COBPEMEHHOI TeOpHEl CTPOECHHUS himicheskih-elementov-d-i-
aTOMOB mendeleeva/
3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHWYECKUX BIIEMEHTOB M MX ;ntpks://foxford.rl_J/_W|k|/h|n_uya
o zakonomernosti-izmeneniya-
3 ;OGI[I/IHGHI/II/I O TPYNIIaM U MEPUOJIAM. 1 svoystv-elementov-i-ih-
HAUYCHUEC MIEPHUOANYCCKOTO 3aKOHA U Soedineniy-po-periodam-i-
CHCTEMBI XUMHUYECKHUX djieMeHTOB [. 1. gruppam
MeHnpeneeBa B pa3BUTHH HAYKH
Crpoenne BerecTBa. XumMuieckas https://foxford.ru/wiki/himiya
4 CBSI3b, €€ BUJIBI; MEXaHU3MbI 1 Ividy-harakteristiki-i-
00pa3oBaHUs KOBAJEHTHOMN CBSI3H. mehanizmy-obrazovaniya-
Bo0pOHast CBA3b himicheskoy-svyazi
BanentHOCTS. o
DJIEKTPOOTPULIATEIBHOCTh. CTENEHb https://foxford.ru/wiki/himiya
5 1 [stepen-okisleniya-valentnost-
okucineHus. BellecTBa MOJIEKyYIISIpHOTO i-elektrootritsatelnost
Y HEMOJIEKYJISIPHOTO CTPOCHMUS
ITonaTtre o qUCTIEPCHBIX CUCTEMAX. .
6 " A p 1 https://resh.edu.ru/subject/less
CTUHHBIE U KOJUIOUIHBIE PACTBOPHI. on/4939/conspect/151133/
MaccoBas 10715 BEIIECTBA B pacTBOPE
KiaccudukaLus 1 HOMEHKIATYpa https:/_/foxfo_rd.r_u/wiki/himiya
7 o [klassifikatsiya-i-
HEOPraHUYECKUX COEAUHEHHUI. 1

I'eneTnueckas CBA3b HCOPraHn4eCKux

nomenklatura-
neorganicheskih-veschestv
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BCIICCTB, PA3JIMYHBIX KJIIACCOB

Krnaccudukarus XuMHIECKUX peakui
B HEOPTaHWUYECKOW U OPraHUYECKON
XUMHHU. 3aKOH COXPaHEHMSI MacChl

https://foxford.ru/wiki/himiya

8 Iklassifikatsiya-himicheskih-
BEILIECTB; 3aKOH COXPAaHEHUS U reaktsiy
MIpEBpAICHUs SHEPTUU TTPU
XUMUYECKUX PEAKITUAX

9 Ckopoctb peakiuu. OOpaTtuMble https://foxford.ru/wiki/himiya
peakimu. XMMHYECKOEe PABHOBECHE /himicheskoe-ravnovesie/
[IpakTueckas pabota Ne 1. «Bnusaue

10 pa3aMyYHbIX (PAKTOPOB HA CKOPOCTh
XUMHUYECKON PEAKIIUN»

https://remote.misis.ru/course

s/168/pages/tiema-3-

eliektrolitichieskaia-
ONEKTPONINTHYECKAs TNCCOLHAITHS. dissotsiatsiia-kislot-soliei-i-
[TonsiTHE O BOJOPOIHOM MOKA3aTeIe osnovanii-v-vodnykh-

11 (pH) pactBopa. Peakiiu HOHHOTO rastvorakh-vodorodnyi-
o6Mena. ['Maponn3 opraHudecKux u pokazatiel-silnyie-i-slabyie-
HEOpPraHWYECKUX BEUIECTB _ellektrollty-rleqktsu-_ .

ionnogho-obmiena-gidroliz-
soliei-poniatiie-o-
nievodnykh-eliektrolitakh
https://www.yaklass.ru/p/himi
ja/l1-klass/okislitelno-
OKUCIUTETbHO-BOCCTAHOBUTEIIbHbBIC vosstanovitelnye-protcessy-

12 peakuuu. [lonsTHE 00 25MEeKTpOIH3E 7170109/elektroliz-rasplavov-

pacIUIaBOB M PACTBOPOB coJIei i-rastvorov-7161829/re-
0c979256-5084-431a-ac45-
c4099bde643a

13 KonTponsHas pabota no pasaeny
«Teopernyeckre OCHOBBI XUMHU»

Mertaiibl, uX 1ONOKEHUE B https://infourok.ru/konspekt-
[lepuoanueckoil cucreMe XUMHUECKHX uroka-na-temu-polozhenie-

14 anemeHTOB J. . MenaeneeBa u metallov-v-periodicheskoy-
0COOEHHOCTH CTpOEeHUs aToMOoB. OOIHe sisteme-di-mendeleeva-
(buznyecKkue CBOMCTBa METAIIIOB S

15 CrutaBbl METaJIJIOB. https://infourok.ru/urok_po_hi

DNEeKTPOXUMHYECKHH psiji HApsHDKEHUH

mii_na_temu_himicheskie_sv
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METAJLJIOB

oystva_metallov._elektrohimi
cheskiy ryad_9_klass-
167090.htm

XHUMHYECKUE CBOMCTBA BAXKHEUIIINX

https://www.yaklass.ru/p/himi
ja/9-klass/khimiia-metallov-
163805/shchelochnye-

16 MeTaJIJ\IJOB (HanI/II/I,vKaJII/II/I, KaJIbLIUH, § metally-i-ikh-soedineniia-

MarHui, aJlOMUHUAN) U UX COCTUHEHUN 163806/re-52a7a081-215b-
4448-a459-c53794de4b8e

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U hitps:// _fo>§ford.ru/ wiki/ hlmlya

17 . [stroenie-i-svoystva-hroma-i-
MX COCIIMHCHNH ego-soedineniy
XuMHYecKHe CBOMCTBA ITMHKA, JKeJie3a hitps:/ _fo>§ford.ru/ Wiki./ himi_y a

18 o [stroenie-i-svoystva-tsinka-i-
U UX COCAUHCHUM ego-soedineniy
[IpakTnueckas padota Ne 2. "Pemienue

19 JKCIIEPUMEHTAIIBHBIX 3a/1a4 10 TEME
«MeTtamie»"

Hemerannsl, uX mMojaoKeHHE B

20 [Tepuonnueckoit cucteMe XUMUYECKUX https://resh.edu.ru/subject/less
snemenToB JI. YI. Menneneesa u on/5939/start/151320/
0COOEHHOCTH CTPOCHHUS aTOMOB

. https://www.yaklass.ru/p/himi
dusnveckue CBOMCTBA HEMETAIIOB. ja/9-klass/khimiia-

21 AtoTponsi HEMETaIoB (Ha IpUMEpe nemetallov-

KHCJIOPOJIa, CEPHI, (boc(bopa u 157456/nemetally-13681/re-

yriepoa) fOfffbd9-b05f-4dfe-941b-
6911df30ffea

22 XuMueckue CBOHCTB% TaJIOreHoB, https://chemege.ru/halogens/

CEPBI U UX COCTUHEHUI
https://www.yaklass.ru/p/himi
ja/l1-klass/kharakteristika-

o nemetallov-

23 XHUMHYECKHUE CB(\)’I/ICTBa asora, ¢pocodpa 7269055/nemetally-va-

U UX COCIUHECHUU gruppy-7265028/re-
3dale86a-c456-471e-9e%e-
cd25chflac7a
https://www.yaklass.ru/p/himi

24 XHUMHUYECKHE CBOMCTBA YIIIEpOa, ja/11-klass/kharakteristika-

KpECMHUA U UX COCIMHEHUN

nemetallov-
7269055/nemetally-iva-
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gruppy-7265027/re-
8cdb65ab-bf59-4¢10-b565-
339592¢139fd

[IpuMeHeHNe Ba)KHENIIUX HEMETAIIOB

https://resh.edu.ru/subject/less

25 U UX COeIUHEHUN on/5939/conspect/151319/
O060011IeHNe U CUCTEMAaTH3aIIs 3HAHUMA

26 o Teme «Hemeramsry. Beraucienns https://resh.edu.ru/subject/less
10 YPaBHEHUAM XMMHYECKHUX pPEeaKInn on/5939/start/151320/

Y TEPMOXUMHUYECKHE PACUETHI
[IpakTueckas pabota Ne 3. «Pemenue

27 AKCIIEPUMEHTAJIbHBIX 337124 110 TEME
"Hemeramasr"»

KonTponsHas pabora no temam

28
«Metamnel» 1 «Hemerams»

Heoprarndeckne n OpraHudecKue https:/foxford.ru/wiki/himiya

29 KHACIOTHL. Heopranndeckue u /obschie-himicheskie-
OpraHMYeCKUe OCHOBAHUS svoystva-kislot
AMboTepHbIe HEOPTaHUYECKHE U https://videouroki.net/video/4

30 OpraHUYeCcKue COCANHEHUS. _4—amfoter_nye—or_ganicheskie—
[eHeTHYeCcKast CBSA3b HEOPraHMUECKUX H i-neorganicheskie-
OPraHUYECKUX BELIECTB soedineniya.html

https://edsoo.ru/wp-

content/uploads/2023/08/25

%D0%A4%D0%A0%D0%9F
Poiib xumMuu B o0OecrieueHIN }

31 AKOJIOTUYECKOM, SHEPreTUUYEeCKON 1 %D0%A5%D0%B8%D0%B
MUIIEBOI 0€30MMaCHOCTH, Pa3BUTHH C%D0%B8%D1%8F_10-11-
MeTHLIHbI 9%D0%BA%D0%BB%D0%B

0%D1%81%D1%81%D1%8
B_%D0%B1%D0%B0%D0%
B7%D0%BO0.pdf
https://infourok.ru/material-
I[TpencrasieHus 06 OOIMX HAYIHBIX po-himii-dlya-podgotovki-k-
32 NPUHIAIAX POMBIILTEHHOTO ege-obschie-predstavleniya-o-
. promishlennih-sposobah-
MOJTY4YEHUS] BaKHEUILINX BEIIECTB polucheniya-vazhneyshih-
veschestv-2526843.html
33 YenoBek B MUpE BELIECTB U https://himi4ka.ru/ogje-2018-

MaTCpuajioB

po-himii/urok-32.html
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34

XuUMHUS U 3I0POBbE YEIOBEKA

https://resh.edu.ru/subject/less
on/5452/conspect/150795/

OBIIEE KOJIMYECTBO YACOB ITO

[TPOTPAMME
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O NTPOLIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI V11 YYEHUKA

* Xumus, 10 kinacce/ I'abpuensan O.C., Octpoymos WU.I'., CnankoB C.A., AkunonepHoe odmectBo «M3narensctBo «lIpocBenienuey

* Xumus, 11 kmacce/ I'abpuensan O.C., Octpoymos WU.I'., CnankoB C.A., AkironepHoe oouectBo «M3aarensctBo «IIpocsemenue»

METOINYECKHUE MATEPHUAJIBI IJIA YUUTEJIA

P.A. Jlugun, JL.LIO AnukGepoa CripaBOYHUK /JIsl CTapIIEKIACCHUKOB U TIocTymaromiue B BY3b1

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET

https://chem-ege.sdamagia.ru/?ysclid=Im5x9vaihj728138179
https://resh.edu.ru/subject/29/

https://fipi.ru/
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