MNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XuMHM Ha YpOBHE CpeiHero ooiero oopaszoBanus pazpaborana Ha ocHoBe DenepansbHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O6 obpazoBanuu B Poccuiickoit denepanuuy, TpeOOBaHUN K pe3ylibTaTaM
ocBocHHs (emepanbHOl 00pa3zoBaTeIbHONW MpOrpaMMbl cpemHero obmiero obpazoanus (POII COO),
npeacTaBieHHbIX B DeepanbHOM rocyaapcTBeHHOM obpaszoBarenbHoM ctanaapte COO, ¢ yuérom Konnenmuu
npernojaBanusi y4eOHOro mnpeaMmera «XuMus» B 00pa3oBaTeNbHBIX opraHusauusx Poccuiickoit @eneparum,
pean3yIouIMX OCHOBHBIE 00pa3oBaTelbHBIE MPOrPaMMbl, U OCHOBHBIX MOJIOKEeHUN «CTpareruu pa3BUTHUS
BocnuTanus B Poccuiickoit @enepanuu Ha nepuon o 2025 rona» (Pacnopsxenue Ipasurenscrsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY TOIXOMIOB K Pa3pa0OTKe MPOTrpaMMbl 10 XUMHH, K ONPEICICHUI0 OOIICH CTpaTerud OOy4eHUs,
BOCIIUTAHMS W Pa3BUTUSA OOydYaIOIIMXCS CpeAcTBaMH y4deOHoro mpenmera «Xumwusi» st 10—11 kiaccoB Ha
0a30BOM ypoBHE cocTaBwin KoHuentyaiabHbeie nosiokeHuss GI'OC COO o B3auMOOOYCIIOBICHHOCTH LIEJIEH,
coJiepKaHus, pe3y/IbTaToB 00yueHus U TPeOOBaHUN K YPOBHIO MOJTOTOBKH BBIITYCKHUKOB.

XuMuyeckoe o0pa3oBaHue, MOIYy4aeMOe BBITYCKHUKaMU 0OIIe00pa30BaTebHOM OpraHu3aluy, IBiIsSeTcCs
HEOTHEMJIEMON dacThi0 HX o0Opa3oBaHHOCTH. OHO CHYKHT 3aBEpIIAIONIMM DJTallOM peaju3aluu  Ha
COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE KJIFOUEBBIX LIEHHOCTEH, MPUCYIINX LEIOCTHON CHCTEME XUMUYECKOTO
o0Opa3oBaHMsl. ITH IIEHHOCTH KacaroTCsl MO3HAHMSI 3aKOHOB MPUPO/BI, (POPMUPOBAHUS MUPOBO33PEHUS M OOIIEH
KYJBTYpbl YEJIOBEKAa, a TAK)KE IKOJIOIMUYECKH OOOCHOBAaHHOI'O OTHOILIEHUS K CBOEMY 370POBbIO M IPHUPOIHOU
cpene. Peanusyercss xumudeckoe oOpa3oBaHHE OOydYalOIIMXCS Ha YpPOBHE CpelHEero ooimiero ooOpazoBaHUS
CpeacTBaMM Y4eOHOTo npeaMeTa « XUuMHUs», CoepKaHue U OCTPOCHUE KOTOPOIo ONpeAEIeHbI B IPOrpaMMe 110
XUMHUHM C Y4€TOM crieuu(UuKy HayKHM XUMUHU, €€ 3HAUeHUs B MO3HAHUM MPUPOABI U B MAaTepHAIbHON >KU3HU
oOuiecTBa, a TakXke ¢ y4€ToM OOIIMX LEJIel M NPUHLMIIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpesHero obmero obpazoBanus B Poccuiickoit denepanmm.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HAyK UIpaeT 0CcOOYIO poJib B COBPEMEHHON LIMBUIIN3ALUH, B
CO3JJaHMM HOBOM 0a3bl MarepuagbHON KyabTypbl. OHAa BHOCUT CBOM BKIJIAJ B ()OPMHUPOBAHUE PALMOHATIBHOTO
HAay4YHOT'O MBIIIJIEHUS, B CO3JaHHME LEJIOCTHOTO MPEACTaBICHUS 00 OKpYKalolleM MHpe Kak O E€IUHCTBE
IOPUPOABI U 4YelloBeKa, KOTopoe (OopMHUpyeTcs B XMMHUU Ha OCHOBE IMOHMUMAaHHUS BELIECTBEHHOIO COCTaBa
OKPY’)KaIOILIET0 MHMpa, OCO3HAHUS B3aUMOCBSI3U MEXKIY CTPOEHUEM BEILIECTB, UX CBOWCTBAMU M BO3MOKHBIMU
00JIaCTSIMU IPUMEHEHHUS.

TecHO B3aMMOAEWCTBYS C JPYIMMHM €CTECTBEHHBIMH HayKaMH, XMMHMs CTajla HEOThEMJIEMON YacThbiO
MHUPOBOM KYIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO Tpyla M KHM3HM Ka)JJI0ro dieHa oOIlecTsa.
CoBpemeHHasi XMMHUsI KaK HayKa CO3MJaTellbHas, KaK HayKa BBICOKMX TEXHOJIOTMH HampaBiieHa Ha pEeLICHHE
[100aMbHBIX MPOOIEM YCTOMUMBOIO pa3BUTHS 4YEJIOBEUECTBA — CHIPbEBOM, JHEPreTHYEcKOM, MHIIEBOH,
9KOJIOTUYECKOI 0€3011aCHOCTH U OXPaHbI 310POBBS.

B coorBercTBUM ¢ oOUmMMM LENAMH M TNPUHLMIAMHM CpEJHEro oO0IIero oOpa3oBaHUs COJAEp)KaHUE
npeamera «Xumus» (10—-11 kmaccel, 0a30BbIi YpOBEHb HM3y4YEHMs]) OPHUEHTHPOBAHO NPEUMYIIECTBEHHO Ha
OOIIEKYJABTYPHYIO TOATOTOBKY OOYYalOIIMXCsS, HEOOXOOUMYI0 MM JUIi BbIpAaOOTKHM MHPOBO33PEHUYECKUX
OpPUEHTHUPOB, YCIIEUTHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MIPOJOJDKEHUS 00pa30oBaHMs B PAa3IMYHBIX 00JacTX,
HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMHEM.

CocraBistonMu npeamera « XuMus» sBIII0TCs 6a30Bble Kypehl — «Oprannyeckas xumusi» u «Oomas u
HEOpraHMyecKasi XMMHUs», OCHOBHBIM KOMITOHEHTOM COJIEP’KaHHsI KOTOPBIX SBJISIOTCS OCHOBBI 0a30BOM HAayKH:
CUCTEMa 3HAHWU O HEOPraHWYeCKOW XMMHHU (C BKJIIOYEHMEM 3HAHUW M3 OO0IIed XWMHUH) U OpraHMYecKOu
xumud. DopMHpOBaHUE TAHHOM CUCTEMBl 3HAHUM NpPU HM3YYEHUH IpeaMeTa O00ecleurBaeT BO3MOXHOCTh
PaccMOTpEHHsI BCETO MHOTO00pa3Hsl BEIIECTB Ha OCHOBE OOIIMX MOHSTU, 3aKOHOB U TEOPUM XUMUH.

CrpykTypa conepxkaHus KypcoB — «OpraHudeckass Xxumus» u «OOmas U HeEOpraHW4ecKas XHUMUS»
chopMupoBaHa B IMporpaMMe MO0 XMMHUU Ha OCHOBE CHCTEMHOTO IMOAXO/Aa K M3YYEHHIO Y4eOHOro marepuaia U
00yCIIOB/IEHAa MCTOPUYECKH OOOCHOBAaHHBIM PA3BUTHEM 3HAHUHM Ha OMPENENEHHBIX TEOPETUUYECKUX YPOBHSX.
Tak, B Kypce OpraHn4eckoil XMMUU BEIIECTBA pacCMaTPUBAIOTCA HA YPOBHE KJIACCUYECKOW TEOPUU CTPOCHHUS
OpraHMYECKHX COEIMHEHUH, a TaKK€ Ha YpPOBHE CTEPEOXMMHUYECKHMX M DJIEKTPOHHBIX IPEICTABICHUH O
cTpoeHuu BemiecTB. CBefeHHs] 00 M3yyaeMbIX B Kypce BEIIeCTBaX JAI0TCS B Pa3BUTHH — OT YIVIEBOAOPOAOB JI0
CIIO)KHBIX OWOJIOTMUECKM AaKTHBHBIX COCJUHEHHMH. B Kypce opraHMdyeckoil XUMHH TIOIy4aroT pa3BUTHE
chopMHpOBaHHBIE HAa YpPOBHE OCHOBHOTO OOIIEro o00pa3oBaHUs TIEPBOHAYAIbHBIC TPEJACTABICHUS O



XUMHYECKON CBsI3M, KiIacCHU(PUKAIIMOHHBIX IpHU3HAKaX BEUIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX
CTPOEHUS, O XUMHUYECKOU PEAKIUH.

[Ton HOBBIM yIiiOM 3peHUsi B mpeamere «XuMus» 0a30BOTO YpOBHsSI pacCMaTpUBaeTCs HU3YYEHHBIH Ha
YPOBHE OCHOBHOTO 00IIIeTo 00pa30BaHMs TEOPETUICCKUI MaTeprall U (DaKTOJIOTUYECKUE CBEICHUS O BEIIECTBAX
U XUMHUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmas ¥ HeopraHumyeckas XUMHUSD» OOydaromuMcs
MPEIOCTABISCTCS BO3MOXXHOCTh OCO3HATh 3HAYCHUE IEPUOJUYECKOTO 3aKOHa C OOIIETCOPETHYECKUX U
METOAOJOTMYECKUX MO3UIUI, [Iy0)ke MOHITh MCTOPUYECKOE H3MEHEHHEe (QYHKIMI 3TOro 3akoHa — OT
o0o0maromie 10 0ObACHSIONICH U POTHO3UPYIOIICH.

Enunas cucrema 3HaHMI 0 BaXKHEHWIINX BEIIECTBAX, UX COCTAaBe, CTPOCHUH, CBOMCTBAX U MPUMEHEHUH, a
TaK)K€ 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSIX IIPOTEKaHuUs JomoiHsAeTcs B Kypcax 10 u 11
KJIACCOB AJIEMEHTaMU COZEpKaHUs, UMEIOIIUMHU KYIbTYpOJOTHYECKUN M MPUKIAJAHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT MOHUMAHHIO B3aMMOCBSI3U XHMHH C IPYTUMH HayKaMH, PACKPHIBAIOT €€ POJibh B MO3HABATEIHHON
U TPAaKTUYECKOU AESITENbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXKEHHUS K IPOIECCY TBOPUECTBA B
0o0lacTl TEOpUU W MPAKTUUCCKUX TMPWIOKCHUH XHMHH, IIOMOTAIOT BBITYCKHHKY OpPHUEHTHUPOBATHCS B
OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX TNpoOJIeMax, CBS3aHHBIX C XHUMHEH, KPUTUYECKH OCMBICIUBAThH
WHGOPMAIUIO ¥ IPUMEHSATH €€ IS TIOMIOJIHEHUST 3HAHUH, PEIICHUS UHTEIUICKTYaTbHBIX U KCIIEPUMEHTATBHBIX
UCCIIEZIOBATENIbCKUX 3a/ad. B menom comepkanue ydeObHOro mpeamera «XuUMHS» JAHHOTO YPOBHSI M3YYCHHS
OpUEHTUPOBAHO Ha (OpPMUPOBaHHWE Yy OOYYAIOIIUXCS MHUPOBO33PEHUYCCKOW OCHOBBI I TIOHUMaHUS
dunocopckux wumed, TaKMX Kak: MaTepualbHOE EIWHCTBO HEOPraHMYEeCKOr0 U OpPraHMYecKOro MHpa,
00yCJIOBIIEHHOCTh CBOWCTB BEIIECTB MX COCTABOM M CTPOCHHUEM, TIO3HABACMOCThH MPUPOIHBIX SIBICHUN MyTEM
SKCIIEPUMEHTa U PEIleHUs MPOTUBOPEUYUM MEXIy HOBBIMU (DaKTaMH M TEOPETUUYECKUMH MPEANOCHUIKAMH,
OCO3HAHHE POJIM XHUMHHU B PEIICHUU SKOJIOTHYECKUX MPOOJIeM, a TaKkKe PodiieM cOepeKeHUsT SHEPreTHICCKIX
PECYPCOB, CBIPBS, CO3/IaHUSI HOBBIX TEXHOJIOTHI U MaTepHalioB.

B 1utane penieHus 3a1a4 BOCIIMTAHMS, PA3BUTHS M COMMAIIM3AINNA O0YJAIOIIUXCS TIPUHSATHIC TIPOTPaMMON
MO0 XUMHH TMOJIXO/bI K ONMPEIEICHUI0 COAEPKaHUS M MMOCTPOSHUS IpeMeTa MpelycMaTpuBatoT GOopMHpPOBaHHE
VHHBEPCATBHBIX YUCOHBIX JCUCTBHN, WMEIOMUX 0a30BOC 3HAUCHWE I PA3IUYHBIX BHJIOB JCSATECIHLHOCTH:
pemieHuss mpoOieM, MOUCKa, aHanu3a U 00paboTKM MHQPOPMAIMHU, HEOOXOIUMBIX ISl MPUOOpPETEHHS OMbITa
MIPAKTHYECKOW U UCCIICIOBATEIIBCKOM IeATEIbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B IIO3HAHUY XHMHH.

B mpaxTuke mpemnopaBaHus XMMHUU KaKk Ha YpOBHE OCHOBHOTO OOIIET0 oOpa3oBaHHUA, TaK U Ha YpOBHE
cpemHero oOmiero oOpa3oBaHMS, INPU ONPEACICHUH COACPKATSIBHON XapaKTEPUCTUKH IeJeH W3ydeHHS
npeaMeTa HalpaBICHUEM MEPBOCTENEHHOW 3HAYMMOCTH TPAAUIMOHHO NpU3HAETCS (OopMHUpOBaHHE OCHOB
XUMHUYECKON HayKH KaK 00JIACTH COBPEMEHHOTO €CTECTBO3HAHMSI, MPAKTUICCKON JIEATSIIEHOCTH YEJIOBEKA M KaK
OJTHOTO M3 KOMIIOHEHTOB MHUPOBOH KyIbTypbl. C METOAUYECKON TOYKU 3PEHHUs TaKO MOIXOJ K OMpPEIeTICHUIO
eJIel U3YUeHUS TIPEeIMETa SIBJISICTCS BIIOJIHE OTPABIAHHBIM.

CornacHo JaHHOW TOYKE 3pPEHHsI TJIABHBIMH IENSIMU U3YYeHUsS TMpeaMeTa «XuMus» Ha 0a30BOM ypOBHE
(10 —11 xu.) sBASIFOTCS:

e (opmupoBaHHE CHCTEMbl XUMUYECKUX 3HAHUN KaK Ba)KHEHINEH COCTaBISIONICH €CTeCTBEHHO-HAYYHOU
KapTHHBI MHUPA, B OCHOBE KOTOPOW JieaT KJIIOYeBbIC MOHATHS, (yHIaMEHTANbHBIE 3aKOHBI U TEOPUU
XUMHUH, OCBOCHHE S3bIKa HAyKH, YCBOCHHE W TIOHHMMaHUE CYIIHOCTH JIOCTYITHBIX 00O0OIIeHu
MHUPOBO33PEHYECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpUEH UX Pa3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHWE W pa3BUTHE IMPEACTABICHUA O HAYYHBIX METOJIAX IO3HAHMS BEIIECTB M XUMHUYCCKUX
peakiuii, HeoOXOAMMBIX JIJISl TPHOOPETEHUS YMEHHI OPUCHTHPOBATHCS B MUPE BEIIECTB U XUMHUUYCCKUAX
SBIICHUH, UMEIOIIUX MECTO B MPUPOJE, B TPAKTHUECKON U TOBCETHEBHOM JKU3HH,

® pa3BHUTHE YMEHUU U CIIOCOOOB JEATSILHOCTH, CBSI3aHHBIX C HAOOJCHUEM U OOBSICHCHHEM XHMHYECKOTO
AKCIIEPUMEHTA, COOTIOICHHEM MPABIIT 0€30MaCHOTO OOPAIICHHS C BEIIECTBAMH.

Hapsiny ¢ atuMm, coneprkarenbHasi XapaKTepUCTUKA TeNIel U 3a]ad U3ydeHusl mpeaMeTa B Iporpamme 1o
XUMHUH YTOUHEHA U CKOPPEKTHPOBAHA B COOTBETCTBUHM C HOBBIMU MPHOPUTETAMU B CUCTEME CPEIHEr0 OOLIEero
oOpazoBanusi. CerofHsi B MpenojaBaHUM XUMHH B OOJbIIEH CTENeHW OTHAETCS MPEANOYTCHHE MPaKTUISCKON
KOMITOHEHTE COJIep)KaHUsl OOyueHUsl, OpUEHTHUPOBAHHOW Ha IMOJArOTOBKY BBIMYCKHHMKA 00II€00pa3oBaTeIbHOM
OpTraHM3aIfy, BIAJICIONIEr0 He HAOOPOM 3HAHUH, a (YHKIIMOHAIBLHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMU H
YMEHUSIMH aKTHUBHOTO MOJYYEHHS 3HAHUIN M MPUMEHEHHS MX B PEaIbHOW KU3HU JJI PEIICHUs MPAKTHUECKUX
3a1ad.



B cBsi3u ¢ 3TMM npu U3ydeHnU npeaMera «XUMUS» JOMUHUPYOLEe 3HaYeHUE TPUOOPETAIOT TaKue LeNn
¥ 33/1a4U, KaK:

ajzanTanus OOy4aloIUXCs K YCIOBMAM JUHAMUYHO pa3BHUBAIOLIErocs MHpa, (popMupoBaHHe
MHTEJUIEKTYaIbHO PAa3BUTOM JMYHOCTH, TOTOBOH K CaMOOOpa30BaHUIO, COTPYIHHUYECTBY, CaMOCTOSATEILHOMY
INPUHATHIO TPAMOTHBIX PEIIEHUI B KOHKPETHBIX MXM3HEHHBIX CHUTYyallUsX, CBSI3aHHBIX C BEIECTBAMM U MX
PUMEHEHUEM;

dopMupoBaHue Yy OOy4yaroIIMXCs KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLUH), HMMEIOLINX
YHHUBEPCAIbHOE 3HAYCHHE JUIsI PA3JIMYHBIX BHUJOB JEATEIBHOCTU: PEIICHUS MpoOjeM, MOMCKA, aHaiu3a M
00paboTKK MHPOPMALMK, HEOOXOIUMBIX Ul IPUOOPETEHUs ONIbITA JAEATEIILHOCTH, KOTOpas 3aHUMAeT Ba)KHOE
MECTO B NO3HAHUU XMMHUH, a TAKXKE ISl OLEHKH C MO3UIMIA SKOJIOTHUECKON 0€301MacHOCTH XapaKTepa BIUSHUSL
BEILECTB M XUMHUYECKUX IIPOLIECCOB HA OPraHU3M Y€JI0BEKa U IIPUPOIHYIO Cpeny;

pa3BUTHE TIO3HABATEIBHBIX HHTEPECOB, MHTEIUICKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH 00ydYaroIIMXCs:
CIOCOOHOCTH CaMOCTOSATENILHO IMPUOOpPETaTh HOBBIE 3HAHMS 10 XUMHM B COOTBETCTBUHM C KM3HEHHBIMHU
NOTPEOHOCTSIMH, UCIIOJIF30BaTh COBPEMEHHBIE HH()OPMAIIMOHHBIE TEXHOJIOTHH ISl TIOMCKA M aHAIn3a y4eOHOU
U Hay4qHO-TIONYIAPHOI HH(OpMaLlMY XUMUYECKOTO COIEPIKaHUS;

dopmMupoBaHWE W pa3BUTHE Yy OOYYAIOIIMXCS AaCCONMATHBHOTO W JIOTUYECKOTO  MBIIUICHHS,
HaOII0aTeIbHOCTH, COOPAaHHOCTH, AaKKYpPaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B YaCTHOCTH, IPH
TUTAHUPOBAHUU M TIPOBEACHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE y oOyyaromuxcs yOexIEHHOCTH B I'yMaHMCTHYECKOW HAINPAaBICHHOCTH XUMHHM, €€ BaXKHOMN
pPOIH B PEUICHUHU I00ATBHBIX MPOOJIEM PAMOHAIBHOTO MPUPOIOIIOIBE30BAHUS, MTOTIOHEHUS SHEPreTHYECKIX
PECYPCOB M COXPaHEHMs NPUPOIHOIO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OEpEeKHOTO OTHOIIEHHUS K
NPUPO/IE U CBOEMY 3[0POBBIO, a TAaK)Ke IMPHOOPETEHHUS ONbITa HCIIOIB30BAHUS TONYYEHHBIX 3HAHHUN IS
IPUHATHS TPaAMOTHBIX PEILICHUH B CUTYallUsAX, CBA3aHHBIX C XUMUYECKUMH SIBICHUSMH.

B y4ueGHOM 1u1aHE cpeHero oomero oopa3oBaHus MpeaMeT «XuMus» 0a30BOT0 YpOBHS BXOIUT B COCTaB
npeaMeTHol obnactu «EcTecTBeHHO-HayuHbIEe IPEAMETHI».

OO6miee 4uCIO 4YacoB, OTBEAEHHBIX JJIs W3Y4YEHHUS XUMHUHU, Ha 0a30BOM YPOBHE CpPEIHEro OOIIEero
oOpa3zoBanusi, coctabinsieT 68 yacos: B 10 kmacce — 34 vaca (1 yac B Hegemo), B 11 kmacce — 34 vaca (1 gac B
HEJIEIIO).



COILEPKAHUE OBYUYEHMUSA
10 KJIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHMYeCcKON XUMHHU

[IpenmeT opraHn4eCcKol XMMHUM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYECHUE B IIOJyYCHUH HOBBIX BEIICCTB
U MarepuanioB. Teopusi cTpOE€HHs OpraHMYecKuX coequHeHuil A. M. bytnepoBa, €€ OCHOBHBIE IOJIOKEHUS.
CtpykTypHbIe (OPMYIIBI OpraHUYECKUX BeLEeCTB. [ oMoorus, nzoMepus. XuMHUecKasi CBA3b B OPraHUYECKHX
COEIMHEHUSX — OIMHAPHbBIE U KPATHBIE CBA3H.

IIpencrasienue o kinaccupuKauy opraHMueckux BeuiecTs. HoMeHknarypa opraHu4eckux COeJUHEHUI
(cucremarnueckas) U TPUBHAJIbHBIE HA3BAHUS BAKHEHILINX MPEACTABUTENEH KIIaCCOB OPraHUYECKUX BEILECTB.

OKCHEpUMEHTAIbHbIE METO/bl U3Yy4YEHHs BEIIECTB M UX IPEBpAIICHUIN: O3HAKOMIIEHHE C oOpa3namu
OpPraHMYECKUX BEIIECTB M MaTepuajlaMM Ha WX OCHOBE, MOJAEIMPOBAHUE MOJEKYJ OpraHMYEeCKHX BEIIECTB,
HaOIIOZIeHHe M ONHUCAHHE JEMOHCTPALMOHHBIX OIBITOB [0 NPEBPALICHUIO OPraHMYECKUX BEIIECTB IpU
HarpeBaHuu (MiaBjieHue, OOyIIIMBaHUE U TOPEHUE).

Yrnesogopoasl

AJIKaHBI: COCTaB M CTPOEHUE, T'OMOJIOTMYECKHM psaf. MeTaH M 3TaH — NpOCTEHIINEe NPEACTABUTEIN
aJIKaHOB: (PM3MYECKHE M XMMHUYECKHE CBOICTBA (PEaKUMU 3aMELICHHUs M TOPEHMsI), HaXOXJIEHUE B MPUPOE,
MIOJIy4Y€HUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH PsJl. DTUIIEH U IPONWIEH — IPOCTENIINE IPEACTaBUTENN
QJIKEHOB: (DM3MYECKHE M XUMHUYECKHE CBOWMCTBA (PEAKIHMU TUAPUPOBAHMSA, TAIOTCHUPOBAHUS, THAPATAIUH,
OKHCJICHUS U MOJIMMEPU3aLUN ), TIOIy4YeHUE U IPUMEHEHHE.

Anxanuensl: Oyraguen-1,3 um merwnOyraauen-1,3: cTpoeHue, BaKHEHIIME XUMHUYECKHE CBOMICTBa
(peaxuus nonumepuzanun). [lonyueHre CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJNKUHBI: CcOCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTMYECKUMH pAld. ALETWIEH — NpocTermunit
IPEJCTaBUTENb AJTKUHOB: COCTaB, CTPOEHHUE, (PU3HUECKUe U XMMUYECKHE CBOMCTBA (peakiuy TMAPHUpPOBaHUS,
raJIoreHUpPOBaHUs, THIPATALIUHN, TOPEHMS] ), IOJTyUEHHE U TPUMEHEHHUE.

Apensl. bensoin: cocras, cTpoeHue, (U3NYECKHe U XUMUYECKHE CBOICTBA (peakliy IajJoreHHPOBaHUS U
HUTPOBaHUs), TOJyYeHHE U IPUMEHEHUue. 1onyon: cocmas, cmpoenue, guzuieckue u Xumuyeckue ceoucmaed
(peakyuu 2anoceHupo8anus U HUMPOBAHUs), noayueHue u npumeHnerue. TOKCHYHOCTh apeHOB. [ eHeTHUeckas
CBSI3b MEXAY YITIEBOJOPOJAaMH, IPUHAAIEKAIIMMHU K PA3IMYHBIM KJIaccaM.

[TpuponHble UCTOUHUKHU YIieBoopoAoB. Ilpuponnslii ra3 u nomyrtHsle HedTsHble ra3bl. Hedts u eé
npoucxoxaeHue. CrnocoObl mnepepaloTKu HEPTH: MEeperoHka, KPEeKUHI (TepMUYECKUN, KaTaJUTUYECKUH),
nuponus. [IponykTel nepepaboTku HEPTH, UX TPUMEHEHHE B IPOMBIIIEHHOCTH U B ObITY. KaMeHHBIN yronb u
MIPOAYKTHI €ro nepepaboTKu.

OKCHEpUMEHTAIbHBIE METO/bl U3y4YeHHs BELECTB U HMX IPEBpAIlEeHUil: O3HAKOMIICHHE C O0pa3laMu
IJIacTMacc, Kay4yykoB U pe3uHsbl, komutekuuu «Hedtb» n «Yromnb», MoaenupoBaHrue MOJIEKYI YIIIEBOAOPOIOB U
raJlOTeHONPOU3BOAHBIX, IPOBEJCHNE IPAKTUUYECKONW PaOOTHI: MOTYUYEHUE STUIICHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnrle 3amaun.

Bbruucrienus no ypaBHEHUIO XUMHUECKON peakuuu (Macchl, 00bE€Ma, KOJMYECTBA UCXOJHOTO BEIIECTBA
WIM TPOAYKTa PEaKklUHd MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 MCXOJIHBIX BEIIECTB WIIU
IIPOAYKTOB PEAKIINH).

Kucnoponacoaep:kaue opranu4eckue coeJuHeHHs

[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHOA M STAHON: CTpOeHHe, (PU3MYECKHE M XUMHUECKUE
CBOMCTBA (peakLuu C aKTUBHBIMH METaJlJlaMM, TaJOr€HOBOIOPOJAMHU, TOPEHHE), pUMeHeHne. BogoponHsle
CBSI3M MEXJy MOJIEKYJIaMU CIIUPTOB. J{elicTBHE METaHOIIA U ATAHOJIA HA OPraHU3M Y€JIOBEKa.

MHoroaroMHsle CIUPTHL. DTUICHIVIMKOIb U IIMIEPUH: CTPOEHUE, GU3NUYECKHE U XUMHUYECKHE CBOMCTBA
(B3auMOJEICTBHUE CO LIEIOYHBIMUA METAJIJIaMH, KaU€CTBEHHAsl peaKlisl Ha MHOTOaTOMHbIE ClIUpPTHI). JlelicTBre
Ha OPTraHM3M 4esloBeKa. l[puMeHenne nmneprHa U STHIICHITIMKOIIA.

@deHon:  CTPOEHHUE MOJICKYIbI, (U3MYECKHEe M XUMHYECKHEe CBOWCTBa. TOKCHYHOCTH (eHona.
[Ipumenenue denomna.

Anbreruasl u kemoHsl. QopMabIerul, aleTalbIeru: CTpoeHue, pru3nyeckne 1 XUMUYECKUE CBOMCTBA
(peaxkuy OKUCIIEHUS] U BOCCTAHOBJICHHS, KAUECTBEHHBIE PEAKIIMH), T0JIyYCHUE U IPUMEHEHUE.




OnHOOCHOBHBIE TIpeneNbHbIe KapOOHOBBIE KHCIOTHL. MypaBbHHas M YKCYCHas KHCJIOTBI: CTPOCHHE,
(dbu3MYecKue W XMMHYECKHE CBOMCTBa (CBOMCTBA, oOIIME MJis Kiacca KHCIOT, peakius STepudUKaIiim),
nojy4yeHue u npumeHenue. CTeapuHOBast U OJIEMHOBAs KUCIOTHI KaK IMPEICTABUTENN BBICHIUX KapOOHOBBIX
KHCIOT. MbLj1a KaK COJIM BBICHIMX KapOOHOBBIX KHCIIOT, UX MOIOIIEE IeHCTBUE.

Crnoxsble >QUpBl Kak NPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['HIponu3 CIOXHBIX 3GHUpoB. JKHpHL
I'uaponus xupos. [Ipumenenue >xupoB. buonoruueckas pojb >KUPOB.

VYriieBobl: cocTaB, Kiaccu(uKaIys yriaeBoaoB (MOHO-, M- U Moaucaxapuabl). [7roko3a — mpocTerimii
MOHOCAaxapu: OCOOCHHOCTU CTPOEHUSI MOJEKY/bl, (U3NMUECKUEe U XMMHUYECKHE CBOMCTBA (B3aUMOJCHCTBHE C
rugpokcuom meau(ll), okucnenne aMmmMuadHbIM pacTBOpoM okcuza cepedpa(l), BocctaHoBieHue, OpoxeHue
[JIIOKO3BI), HAXOXJIEHUE B MPHUpOJIe, TpUMeHeHue, ouonorunyeckas poib. Dotocunrtes. OpykTo3a Kak U30MeEp
[JTFOKO3BI.

Kpaxman u nemnionosa kak npupoaHbie noiauMepsl. CTpoeHue Kpaxmalia U HeuToiao3bl. duznyeckue u
XMMHYECKHE CBOWCTBA Kpaxmaia (TUIpOJIn3, KaYECTBEHHAs! PEAKLUs C HOJIOM).

DKcIepUMeHTalIbHbIE METOAbl M3Y4YEHHs BELIECTB M WX IPEBPALICHUI: MpoBeacHUE, HAOIIONEeHUE U
OIMCAHKUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE CIUPTOB, KAUCCTBEHHBIC PEAKIIMH OIHOATOMHBIX CIHPTOB
(okucnenne odrtaHoma okcugoM Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOACHCTBHE TIIMIIEPUHA C
runpokcusiom meau(ll)), anbaerunoB (okucIeHHE aMMUAUHBIM pacTBOpoM okcuja cepedpa(l) u ruapokcusom
memu(ll), B3aumMomelicTBUE KpaxMmajga C HOIOM), NMPOBEACHHE IPAKTHYECKON pabOThI: CBOWMCTBAa pacTBOpa
YKCYCHOUW KUCJIOTBI.

PacuétHrble 3amaun.

Bbruuciienus o ypaBHEHUIO XUMHUECKON peakuuu (Macchl, 00béMa, KOJMYECTBA HCXOJHOTO BEIIECTBA
WIM TPOAYKTa PEaKIUU MO HM3BECTHBIM Macce, O0bEMY, KOJIMYECTBY OJHOTO M3 HMCXOAHBIX BEUIECTB HIIU
IIPOAYKTOB PEAKIIUH).

A3oTconeprKaliue OpraHnuecKre COeIMHEHUSI.

AMWHOKHCIIOTHI Kak aMm(oTepHbIe OpraHHuecKkue coennHeHus. OU3ndeckne M XUMHUECKHUE CBOHCTBA
aMMHOKUCIIOT (Ha mpuMepe TniuHa). bruonornyeckoe 3HaueHne aMuHOKHUCIOT. [lenTuabl.

Benku kak mpUpOAHBIE BBICOKOMOJEKYISIpHBIE coenuHeHus. [lepBudHas, BTOpUYHAsS W TPETUUHAS
CTpyKTypa OenKoB. XUMHUECKHE CBOMCTBA OENKOB: TMAPOJM3, JAEHATypalMs, KaueCTBEHHbIE peaKkIHHM Ha
OeTKH.

OKCHEpUMEHTAJIbHBIE METObl M3Y4YeHHs BEIIEeCTB M MX NpPEBpallleHUH: HaOMIoJeHHe M ONHCaHue
JIEeMOHCTPAIIMOHHBIX OIIBITOB: IEHATypaIysi OSITKOB IIPY HarpeBaHUM, [[BETHBIE PEAKIIH OCITKOB.

BbicokomoJieKyIsipHbIe COeIMHEeHHUsI

OCHOBHBIE TIOHATHS XMUMHH BBICOKOMOJICKYIISIPHBIX COEIWHEHHH: MOHOMEp, MOJIMMEp, CTPYKTYpPHOE
3BEHO, CTENEHb [OJIMMEpPU3alluM, CpeAHss MoJekylnsipHas Mmacca. OCHOBHbIE METOAbI CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEMHEHUH — IMTOJIMMEPU3aIUsl M TTOJTHMKOH/ICHCAIIHS.

OKCHepUMEHTAJIbHbIE METO/bl M3Yy4YeHHs BELECTB M MX IpEBpAIlleHUIl: O3HAKOMJICHHE C OOpa3laMu
MPHUPOIHBIX M UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KayTyKOB.

MeXnpeaMeTHbIE CBSI3H.

Peanmu3anuss MeXnpeIMETHBIX CBS3€d NpH  HW3Y4EHUMM OpraHudeckod xumuu B 10  kiacce
OCYILIECTBIIIETCSl UYepe3 MCIOJIb30BAHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX IOHSATHH, TaKk M MOHATH,
SIBTISTFOIIAXCSI CHCTEMHBIMH JUTSI OTJIENTBHBIX MTPETIMETOB €CTECTBEHHO-HAYYHOTO IHKJIIA.

OOu1re ecTeCTBEHHO-HAy4HbIE MOHSATHA: SBJICHUE, HAyYHbIM (DaKT, rMIOTe3a, 3aKOH, TEOPHs, aHAIU3,
CHHTE3, KJIacCu(UKAI, TEPUOJNIHOCTD, HAOIIONEHHE, U3MEPEHHE, IKCIIEPUMEHT, MOJICITNPOBAHHE.

®dusnka: marepus, SHEPrHs, Macca, aToM, JIEKTPOH, MOJIEKYJa, SHEPreTUYECKUil ypOBEHb, BELIECTBO,
TeNno, 00BEM, arperaTHOe COCTOSTHHE BEIECTBA, (PU3NICCKIE BETMUMHBI M €IUMHUIIBI X N3MEPEHHSL.

buonorus: xnerka, opranusm, 6uochepa, oOMEeH BeIIeCTB B OpraHu3Me, POTOCHHTE3, OMOJOTHUYECKU
aKTUBHBIC BellecTBa (OCIKH, YIIIEBOMIBI, )KUPbI, PEPMEHTHI).

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBI, TOJIE3HBIE UCKOMIAeMbIe, TOIUIMBO, PECYPCHI.

TexHonorus:: mnuIIeBble MPOAYKTHl, OCHOBBI PAllMOHAIBHOIO IMUTAaHUS, MOIOUIME CPEICTBa,
JICKApCTBEHHBIE U KOCMETHYECKHUE MPenapaThl, MAaTepUaIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.

11 KJTACC

OBLIASA U HEOPTAHUYECKASA XUMUA



Teopernueckne 0OCHOBBI XUMHH

XUMHYECKUH IeMeHT. AToM. SIapo aroma, H30TOMBI. DJIEKTPOHHAsI 000JI0UKa. DHEPTreTHISCKUE YPOBHH,
MOJAYpPOBHU. ATOMHBIE opOuTanu, S-, P-, 0- smemeHThl. OCOOCHHOCTH pacIpee/iCHUs AJIEKTPOHOB IO
opOUTANIIM B aTOMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DJIEKTPOHHAS KOH(UTYpALIHs aTOMOB.

Ilepuonnueckuii 3akoH u Ilepuoguueckas cucremMa xumudeckux ieMeHToB /. 1. Menneneesa. CBs3b
nepuoauyeckoro 3akoHa u llepumommueckoil cuctembl xumudeckux snemeHtoB JI. M. MenneneeBa c
COBPEMEHHOM TEOpHEll CTpOEHHsS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUs CBOMCTB XMMHUYECKHX 3JIEMEHTOB U
o0pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB MO TPYIIaM U MepuojaM. 3HaueHHe NMePHUOANUECKOTO 3aKOHA
B Pa3BUTHUU HAYKHU.

Crpoenue BemecTBa. XUMHUYECKas CBsSI3b. Buabl XUMHUYECKOW CBSI3M (KOBaJ€HTHAsl HEMOJSpHAs U
MOJISIpHAsl, MOHHAS, MeTaJTn4YecKas). MexaHn3Mbl 00pa30BaHMs KOBAJICHTHOW XMMHYECKOH CBSI3U (OOMEHHBIN
U JIOHOPHO-aKIeNTOpHbI). Bomoponuas cBs3b. BaneHTHOCTh. OnekrpooTpuuarenbHOCTh.  CTeneHb
okucieHusi. OHbI: KATUOHBI U AHHOHBI.

BemecTBa MONIEKYIIPHOTO M HEMOJIEKYISIPHOTO CTPOEHHUS. 3aKOH ITIOCTOSTHCTBA COCTaBa BEIECTBA. THUIIbI
KPUCTAITMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA KPUCTAJUTMYECKON PEIIETKH.

[lonsitue o nucnepcHbIX cucremax. VICTUHHBIE M KOJUIOMJHBIE pacTBOphl. MaccoBasi 0Jisl BEIIECTBA B
pacTBope.

Knaccudukanus  HeopraHuyeckux coeAuHeHuil. HoMeHkaTypa  HeOpraHHMYECKHX  BEIIECTB.
['eneTnyeckas CBsI3b HEOPraHUUECKUX BEIIECTB, MPUHAMICKAIINX K PA3JIMYHBIM KJIaccaM.

Xumuueckas peakuus. Knaccudukanuss XMMHUECKUX pPEaKIUil B HEOPraHUYECKOW U OpraHU4ecKoit
XUMHUHU. 3aKOH COXPAaHEHUSI MACChl BEIIECTB, 3aKOH COXPAHEHUsI U MPEBPAIICHUS] SHEPTHH MPU XUMHUYECKUX
peaKiusx.

CKOpOCTh peakmuu, €€ 3aBUCUMOCTHh OT pa3iudHbIX (akTopoB. OOparuMbie peakiuu. XHUMHUYECKOES
paBHOBecue. DaKTOPBI, BIUAIOIIME HA COCTOSIHUE XUMHUUecKoro paBHoBecus. [Ipunuun Jle Hlarense.

Onextponutuueckas gucconuanus. CuibHbIE W ciia0ble ANEeKTponuThl. Cpena BOAHBIX PACTBOPOB
BEILECTB: KUCJas, HEUTpasbHasl, IEeJT0YHAasl.

OKHCIIUTENHEHO-BOCCTAHOBUTEIBHBIE PEAKITHH.

DKClepUMEHTAlIbHbIE METOJbl H3YYEHHs BEHIECTB U MX [MPEBpaIleHHI: IeMOHCTparus Talmiuil
«Ilepmonnueckass cucreMa xuMmuueckux diemeHtoB J[. WM. MeHngeneeBay, uW3ydeHHE MOJIENEH
KPUCTAINTMYECKUX PEHIETOK, HAONIOCHHEe M OINHCAaHWE JEMOHCTPAIMOHHBIX W JabOpaTOPHBIX OIMBITOB
(paznokeHne MepoKCUIa BOJOPO/Ia B MPUCYTCTBUU KaTaJIU3aTopa, OMPECICHHE CPeabl PAaCTBOPOB BEUIECTB C
MOMOIIbIO YHHUBEPCAIBHOTO HMHJWKATOpa, PEaklMd HMOHHOTO OOMEHa), MPOBEACHHE MPAKTHUYECKOH pabOThI
«BnusiHue pa3nuvHbIX (AKTOPOB HA CKOPOCTh XUMUUYECKON PEAKITUN.

PacuérHblie 3amaumn.

Pacu€Tel mo ypaBHEHMSIM XUMHUYECKHX PEAKIUH, B TOM YHUCJIE TEPMOXHUMHYECKUE PACUETHI, PACUETHI C
HCIIOJIb30BaHUEM MTOHSTHUSL «MACCOBAsI 10JISI BEIIECTBAY.

Heopranuueckasi xumust

Hemerannel. Ilomoxxenue nemeramioB B Ilepuogmueckord cucreMe xXumuueckux siaeMmeHtoB /1. .
MenneneeBa 1 0COOEHHOCTH CTPOCHHS aToMOB. Du3nUecKkre CBOMCTBA HEMETAUIOB. AJIJIOTPOTIHS HEMETAJIIIOB
(Ha mpuMepe Kuciaopoaa, cepsl, pocdopa u yrieposaa).

XUMHYECKHE CBOMCTBA BAXHEHIIMX HEMETALIOB (TajJoTeHOB, cephl, a3ora, (docdopa, ymiepoma u
KpEMHUS1) U UX COSANHEHUN (OKCHUIOB, KCIOPOICOAEPKAIIUX KUCIOT, BOAOPOAHBIX COSAMHEHUN ).

[IpumeHeHne Ba)KHENUIIIUX HEMETAUIOB U UX COCTMHEHUN.

Meramuel. [lonoxxkenne wertamioB B Ilepuogumyeckoit cucreMe XuMuudeckux dsmemeHToB [ .
MenneneeBa. OCOOCHHOCTH CTPOCHHS DJICKTPOHHBIX 000J04YeK aromMoB MeTaiioB. OOmme Qusnyeckue
cBoiicTBa MeTasuioB. CIUIaBbl METAIJIOB. DNEKTPOXUMUUYECKUM sl HAPSHKEHU METaIlIOB.

XWMHYECKHUE CBOMCTBA BAXHEHIITMX METAIJIOB (HATpWM, Kajdui, KaJdbI[UH, MarHui, aJlOMUHHUHA, ITUHK,
XPOM, 5KeJe30, ME/Ib) U UX COCAMHEHUH.

OO6mwme crmocoOs! MoydeHus: MeTaioB. [I[puMeHeHe METAIIOB B OBITY M TEXHUKE.

DKCHepUMEHTaIbHbIE METOABI U3yUEHHUS BEIIECTB M UX MPEBPAILICHUN: N3yYeHHE KOJUIeKIUU «MeTasuibl
U CIUIaBbl», O0Opa3lloB HEMETAJUIOB, pEHICHHE OJKCIEPUMEHTANbHBIX 3a]ad, HaOIIOJeHHE U OIMUCaHUE
JIEMOHCTPAIIMOHHBIX U JIA0OPATOPHBIX OMBITOB (B3aUMOJCHCTBHE THUIAPOKCUAA AIOMUHUS C pPacTBOpaMU
KHCIIOT U I1I€JI04e, KaueCTBEHHbIE PEaKlUy Ha KAaTHOHBI METAJJIOB).

PacuérHbie 3amaun.



Pacuétsl Macchl BemecTBa Wi 00b&Ma ra30B 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCEe MU 00bEMY
OZIHOTO M3 y4aCTBYIOIIMX B PEAKLMU BEIIECTB, pacy€Tbl Macchl (00bEMa, KOJMUYECTBA BEIECTBA) MPOAYKTOB
peaKLuy, €CJIM OJHO U3 BEIECTB UMEET IIPUMECH.

XuMHSA U )KU3Hb

Ponp xuMum B oOecreuyeHHH SKOJOTMUYECKOM, YHEPreTHYECKONM M MUINEBOW O€30MacHOCTH, Pa3BUTHH
MeauUMHEL. [IoHATHE 0 HAyYHBIX METOAAX NO3HAHMS BEIECTB U XUMUUYECKUX PEAKIIUH.

[IpencraBienus 00 OOIMX HAYYHBIX MPHUHIXNAX TPOMBIIUIEHHOTO NOTYYEHUS BAKHEHIIINX BEIIECTB.

YenoBek B MUpE BELIECTB U MAaT€pHaJIOB. Ba)KHEWUIINE CTPOUTENBHBIE MaTepUaibl, KOHCTPYKIHUOHHbIE
MaTepUalbl, KPacKu, CTEKJIO, KepaMHKa, Marepuaybl M1 IEKTPOHUKH, HAHOMATEPHUAIIbl, OPraHUYECKUE U
MUHepaJIbHbIe y1OOpeHuU .

XuMHSL W 3I0pOBbE YEJIOBEKAa: IPaBHUJIa HCIIOJIB30BAaHUSA JICKAPCTBEHHBIX IIpENaparoB, IIpaBuia
0€30I1aCHOT0 MCIOIb30BAaHMS NIPENAPATOB OBITOBOM XMMHUHU B IIOBCEAHEBHOM KU3HH.

MexnpeIMeTHbIE CBA3H.

Peanuzamust MeXIpeaAMETHBIX CBS3€d NMPU HM3YYCHUHW OOIIeH W HeopraHWYeckor xumuu B 11 kiacce
OCYILECTBIIIETCSl 4Yepe3 HCIOJIb30BAHME KaK OONIMX E€CTECTBEHHO-HAYYHBIX TOHSATHHA, TaKk W TOHATHH,
ABJIAIOIUXCSA CUCTEMHBIMU JJIS1 OTAEJIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmrre ecTecTBEeHHO-HAyYHBIC TOHSATHS: HAy4HBI (DaKT, THIOTE3a, 3aKOH, TEOpHUs, aHAJIN3, CHHTE3,
KJ1accu(uKanus, nepuoJuuHOCTb, HAONIIOIEHUE, FIKCIIEPUMEHT, MOJICIMPOBAaHKE, U3MEPEHHE, SIBICHUE.

®u3nka: Marepus, SJHEPIrus, Macca, aroM, NEKTPOH, IIPOTOH, HEUTPOH, UOH, U30TOII, PAJUOAKTUBHOCTb,
MOJIEKYJIa, SHEPreTUUECKUN YPOBEHb, BEILIECTBO, TEI0, 00BEM, arperaTHoe COCTOSIHUE BellleCTBa, (PU3NUYECKHE
BEJIMYMHBI U €AMHUILIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHusM, sKocucreMa, 6uocdepa, Makpo- U MUKPOIIEMEHTbI, BUTAMHUHBI, OOMEH
BEILECTB B OPraHU3Me.

I'eorpadusi: MuHepasbl, FOpHbIE TOPOJbI, T0JIE3HBIE HCKOIIAEMbIE, TOIUIMBO, PECYPCHI.

TexHOIOrusA: XUMUYECKAsi TPOMBIIUIEHHOCTh, METAJLTYPrusl, IPOU3BOACTBO CTPOUTEIBHBIX MATEPUAIIOB,
CeNIbCKOXO035IIICTBEHHOE MPOU3BOJCTBO, MUIIEBAsl MPOMBIIUIEHHOCTh, (hapMaleBTHYeCKas MPOMBIIIIICHHOCTD,
IIPOU3BOJICTBO KOCMETHYECKHUX IIPENaparoB, IPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaT€pHalIOB, JJIEKTPOHHAS
IIPOMBIIIEHHOCTh, HAHOTEXHOJIOTUH.



IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHHUA ITPOT'PAMMBI 110 XMMHUHU HA BA30BOM
YPOBHE CPEJHEI'O OBIIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

@®I'OC COO ycranaBnuBaeT TpeOOBaHHMS K pe3ylIbTaraM OCBOCHHSA OOYHYAIOUIMMHUCS IPOTPaMM
cpemHero oOmiero oopa3oBaHus (JIMUHOCTHBIM, METANPEAMETHBIM W TpeaMeTHbIM). HayuHo-MeTonnueckoi
OCHOBOM i1 pa3pabOTKU TUTAHUPYEMBIX PE3YJIBTATOB OCBOSHUS MPOrPaMM CPEIHEro OOIIero oOpa3oBaHUS
SIBJIIETCS CUCTEMHO-IEITEIbHOCTHRIN ITOAXO0,.

B cooTBEeTCTBHHM C CHCTEMHO-IEATEIHLHOCTHBIM TOIXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3yJIbTaTOB
OCBOCHUSI TIpeaMeTa «XHMHS» Ha YpOBHE CcpeaHero oOmiero oOpa3oBaHUs BBIJICICHBI CIAEAYIOIINE
COCTAaBIISIONINE:

OCO3HaHHE OOYYAFOIIMMUCS POCCUUCKON TPaKTaHCKOW MICHTUYHOCTH — FTOTOBHOCTH K CAaMOPa3BUTHIO,
CaMOCTOSITEJIbBHOCTU U CAMOOTIPE/ICIICHUIO;

HaJIM4Me MOTUBAIIUU K O0YUYCHHIO;

I[EJICHAIIPABIICHHOE PA3BUTHE BHYTPEHHUX YOCKICHHIA JTUYHOCTH HA OCHOBE KIIFOYCBBIX IICHHOCTCH U
UCTOPUYECKUX Tpaauluii 6a30BOM HAyKU XUMUU;

TOTOBHOCTh M CITOCOOHOCTH OOYYaromIMXCsl PYKOBOJCTBOBATHhCSI B CBOCH JESATEIILHOCTH IEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAMHU, MPUCYITUMH LIETOCTHON CUCTEME XMMHUECKOTO 00pa30BaHUS;

HaJIMYMe TPABOCO3HAHUS OKOJOTHYECKON KYIBTYphl M CIIOCOOHOCTH CTaBUTh IIEIM W CTPOUTH
’KH3HEHHBIE IJIaHEL.

JIn4HOCTHBIC pe3yabTaThl OCBOCHHS MpeaMeTa «XUMHS» JOCTUTAIOTCS B CIWHCTBE YYCOHOW U
BOCIUTATEIbHONU JEATEIBHOCTH B COOTBETCTBHUM C T'YMAaHHUCTUYECKUMH, COLUOKYIBTYPHBIMHU, IYXOBHO-
HPABCTBCHHBIMU IICHHOCTSIMU M HUJCaJaMH POCCHUIMCKOTO TPaXKTAHCKOTO OOIIECTBA, MPUHATHIMUA B OOIIECTBE
HOpMaMH W TpaBUJIAMH TOBEJIEHHUsS, CIOCOOCTBYIOIIMMHU TMpOIlEcCaM CaMOIO3HAHUS, CAaMOPAa3BUTUS H
HPABCTBCHHOTO CTAHOBJICHHSI IMYHOCTH OO0YJAFOIIIAXCS.

JImdHOCTHBIE pE3yNbTaThl OCBOGHUS MpeaMeTa «XUMHUS» OTPaxaroT CPOPMUPOBAHHOCTH OIBITA
MMO3HABATEIILHOW M TPAKTHYECKOW NEATEIHbHOCTH OOYyYaromuMXcs 10 peall3alfy MPUHATHIX B OOIIECTBE
LIECHHOCTEH, B TOM YHCJIC B YACTHU:

1) rpa:k1aHCKOro BOCIMTAHUS

OCO3HaHUS OOYYaIOIIMMHUCS CBOMX KOHCTUTYIMOHHBIX IMpaB U OOS3aHHOCTEH, yBa)KEHUS K 3aKOHY U
MIPABOIIOPSIIIKY;

MIPEJICTABICHUS O COIIMATBHBIX HOPMaX U MPaBHJIaX MEKIMUYHOCTHBIX OTHOIICHHUH B KOJIIIEKTHBE;

TOTOBHOCTH K COBMECTHOUW TBOPYECKOW ACSITEIHLHOCTH IPH CO3JIAHHH YYEOHBIX IMPOCKTOB, PEIICHUH
y4eOHBIX U MM03HABATENbHBIX 33/]1a4, BHITOIHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh ¥ IIPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTYMEHTBI JIPYTUX MPH aHAIIN3E
Pa3IMYHBIX BUJOB YU€OHOU NESTEIBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIMTAHUSA

[IEHHOCTHOTO OTHOIIEHUS K UICTOPUUYECKOMY M HAYYHOMY HACJIEIUIO0 OT€YECTBEHHON XUMUU;

YBOXKEHUS K TIPOIECCY TBOpPYECTBA B OOJACTH TEOPUM M TPAKTHYESCKOTO MPHUMCHCHHUS XHMHH,
OCO3HAHHUS TOTO, YTO JOCTI)KCHHS HAayKH €CTh pe3yJdbTal JUIMTEIbHBIX HAONMIONCHUN, KPOMOTIUBBIX
IKCIIEPUMEHTAJIBHBIX TIOUCKOB, MMOCTOSHHOTO TPy YYEHBIX U ITPAKTHKOB;

WHTEpeca W TIO3HABATENBHBIX MOTHBOB B TIONYYEHHUH M TMOCIEAYIONEM aHalu3e WHGOpMaruu o
MEPEIOBBIX JIOCTHKCHUSX COBPEMEHHON OTEYECTBEHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOI'0 BOCIIUTAHMS:

HPaBCTBEHHOTO CO3HAHMUS, STUYECKOTO IMOBEICHNS;

CIIOCOOHOCTH OILIGHHWBAaTh CHUTYallUW, CBS3aHHBIE C XWMHUYECKUMHU SIBICHHSIMH, W TIPUHUMATH
OCO3HAHHBIE PEIICHHUs, OPUCHTHPYSACh HA MOPaTbHO-HPABCTBEHHBIC HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIICHHMBATh CBOE MOBEACHHE M MOCTYIKH CBOUX TOBApUINEH C MO3UIUN HPABCTBEHHBIX U
MPaBOBBIX HOPM U OCO3HAHME MOCIIEACTBUN ITUX MOCTYIIKOB;

4) popmMupoBaHusi KyJIbTYpPbl 310POBbS:

MMOHUMaHUS IIEHHOCTEHW 370pOBOTO M Oe30macHOro oOpa3a >KU3HH, HEOOXOIMMOCTH OTBETCTBEHHOTO
OTHOIIICHUSI K COOCTBEHHOMY (PU3UYECKOMY U TICUXHUECKOMY 310POBBIO;

coOIOeHHsT MPaBWJI OE30MacHOTO OOpAIleHHs] C BEIIECTBAMH B OBITY, MOBCEIHEBHOW XU3HU U B
TPYAOBOM JNEATEIBHOCTH;



IOHMMaHMsI LEHHOCTH NpPaBWJ HWHAWBUAYAJIBHOTO M KOJUIEKTUBHOIO O€30I1aCHOrO IOBEJNCHHSA B
CUTYalMsIX, yIPOXKAIOIUX 340POBbIO U KU3HU JIIOAEH;

OCO3HAHMsI MOCIEICTBUNA W HENPUATUS BPEIHBIX NMPHUBBIYEK (YHOTPEOIEHHs aJIKOoroJis, HapKOTHUKOB,
KypeHHUs);

5) TpynoBOro BoCiMTaHUSA:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIIEIOBATEIbCKON JIESTENbHOCTH, OOIIECTBEHHO
MI0JIE3HON, TBOPYECKOM U APYIUX BUAAX JEATEIbHOCTH;

YCTAaHOBKHM Ha aKTMBHOE Y4YacTHE B PEIICHUU MPAKTUYECKUX 3a]ad COLUAJIbHON HaIpaBJIEHHOCTH (B
paMKax CBOEro KJiacca, IIKOJIbI);

MHTEpeca K MPAKTHYECKOMY H3YYCHHIO NpoQeccuil pa3iIuyHOro poja, B TOM 4YHCJIE HAa OCHOBE
IIPUMEHEHMS IPEAMETHBIX 3HAHUH 110 XUMHH;

YBa)XEHUS K TPYLY, JIIOJSAM Tpy[a U pe3yibraraM TPyA0BOil 1eATENbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPDY MHIMBUAYaJIbHOW TpaekTopuu oOpa3oBaHMs, Oyayuieit
npodeccu M peanu3alii COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CrocoOHOCTEN K XUMUM, HUHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3x0J10rMYecKOro BOCIIMTAHUS:

HKOJIOTHYECKH 11€J1IeCO00Pa3HOro OTHOUIEHUsI K MPUPOAE, KaK MCTOUYHUKY CYIIECTBOBAHMS >KU3HU Ha
3emie;

[IOHMMaHMsI II00AJIBHOIO XapakTepa 3KOJOIMYECKUX HpoOieM, BIUSHHUS SKOHOMHUYECKHUX IPOLECCOB
Ha COCTOSIHUE IPUPOJHON U COUMAIIBHOM CPEJIbI;

OCO3HAHMsI HEOOXOIUMOCTH HCIOJb30BAaHUS JOCTM)KEHUM XHMMHUM Ui pelIeHUs BOIPOCOB
palOHAIBLHOTO IPUPOIOTIONIB30BAHNUS;

aKTUBHOIO HEMNpUATHs JAEUCTBUM, NPUHOCALIMX Bpell OKpY)Karolled NpUpOAHON cpene, yMEHUs
MPOTHO3UPOBATh HEONIArONpUATHBIE JKOJOTHYECKHE TOCIEICTBHS TMPEANPHHAMACMbIX JEHCTBUH |
IIPEeOTBpaLIaTh UX;

HaJW4Yus Pa3BUTOTO 3KOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOM KYJIbTYpbI, ONBITa JEATEIbHOCTU
9KOJIOTUYECKON HANpaBIEHHOCTH, YMEHHS PYKOBOACTBOBATbCSI MU B TIO3HABATEIbHONW, KOMMYHUKAaTUBHOU U
COLIMAJIbHOW MPaKTHKE, CIOCOOHOCTH U YMEHHUS aKTUBHO MPOTUBOCTOATH UAECOIOTHH XeMohoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMA

c(OpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAyKU U
00I11€CTBEHHOMN MPaKTHKH;

MOHUMAaHUS CHEUM(PUKU XUMHHM KaK HayKH, OCO3HaHMs €€ poiu B (OPMHPOBAHMM PALMOHAIBHOTO
HAyYHOTO MBIIUICHUS, CO3/IaHUM IEJIOCTHOTO TPEACTABIECHUS 00 OKpYXKAIOLIEM MHpPE KaKk O €IMHCTBE
NPUPOJI M YEJIOBEKAa, B TO3HAHUM TPUPOAHBIX 3aKOHOMEPHOCTEW M pEIIEHHUU MpoOJIeM COXpaHEHHUS
IIPUPOTHOTO PaBHOBECHSI;

yOexAEHHOCTH B 0CO00M 3HAUMMOCTH XUMHUH JJIsl COBPEMEHHOM IIMBUIIN3ALIUU: B €€ TYMaHUCTHYECKON
HaNpaBJIEHHOCTU U BaXKHOW POJIM B CO3/1aHUHM HOBOM 0a3bl MarepuanbHON KYIbTYphl, PEIIEHUN ITT00ATIBbHBIX
po0sieM YCTOWYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOW, SHEPTETUUYECKON, MUIIEBOW M IKOJOTHYECKOM
0€30MacHOCTH, B PAa3BUTUM MEIMIMHBL, OOECIEUEHUH YCIOBUI YCIEHIHOTO Tpyla M 3KOJOTHYECKU
KOM(OPTHOM JKHU3HU KaXKIO0T0 4jieHa 00I1ecTBa;

€CTECTBEHHO-HAYyYHOM I'PAaMOTHOCTH: NOHHMMAaHHUS CYLIIHOCTH METOJOB IO3HAHUS, HCIOJB3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM HCIIOJIb30BaTh MOJy4yaeMble 3HAHUS IS aHalM3a U OOBSCHEHUs
SBJICHUNA OKPYKAIOLIET0 MHpa M TPOUCXOISAIUMX B HEM M3MEHEHHH, YMEHHs JenaTh OOOCHOBaHHbBIE
3aKJIIOYEHUS] Ha OCHOBE HAy4HbIX ()aKTOB M HMEIOUIMXCS JAaHHBIX C LEJIbI0 TOJYYEHHs JTOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIEHO UCIIOIb30BAaTh XUMUUECKUE 3HAHUS [Tl PELLICHUsI TPOOJIEM B peasIbHbIX
KU3HEHHBIX CUTYalMsIX;

MHTEpeca K MO3HAHUIO U HCCIIeI0BATENbCKOM 1EATEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTH K HENpephIBHOMY OOpa30BaHUIO M €aMOOOpa30BaHHUIO, K AKTUBHOMY
MOJIy4EHHUIO HOBBIX 3HAaHUH 10 XMMUU B COOTBETCTBUHU C JKU3HEHHBIMH NTOTPEOHOCTAMY;

MHTEpeca K 0COOCHHOCTSIM TPyAa B Pa3IMYHbIX cepax MpohecCHOHAIBHOMN AesITeTbHOCTH.

METAINPEJMETHBIE PE3YJIBTATBI

MeranpeaMeTHbie pe3y/bTaThl OCBOCHHUS YUE€OHOTO mpeamera « XUMHUsS» Ha YPOBHE CPEIHEro OO0IIero
00pa30BaHUsI BKIIFOYAIOT:



3HaYMMble  JUI1  (QOPMHpOBAHHMS ~ MHUPOBO33PEHMs]  OOy4alOUIMXCS  MEKIUCIUILIMHAPHbBIE
(MexnpenMeTHble) OOIICHAYYHbIE MOHATHUS, OTPAXKAIOUIME IEJIOCTHOCTh HAy4YHOM KapTHHBI MHpa U
crenu(uKy METOJOB IMO3HAHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO, DHEPTHUS,
SBJICHHE, TPOIECC, CHCTEMa, HAy4HbId (DaKT, TPUHIUN, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOopus,
uccleoBanue, HabItoIeHue, U3MEepeHue, SKCIIEPUMEHT U APYTHUE);

YHHUBEpCAJbHbIE Yy4eOHBIE JIeHicTBHA  (TO3HABAaTENbHbIE, KOMMYHHKATUBHBIC, PETYIATUBHBIC),
oOecrnieunBaronue QopmupoBaHue (QYHKIUMOHATIHHOW TPAMOTHOCTH UM  COLHUAIbHOM  KOMIIETEHLIUU
00yJarommxcs;

CHOCOOHOCTh OOYYarOMIMXCSl MCIOJIb30BaTh OCBOCHHBIE MEXKIUCIUILUIMHAPHBIC, MUPOBO33pPEHUECKUE
3HaHUS U YHUBEPCaJIbHbIC YUeOHbIE ICHCTBHS B IO3HABATEILHON M COIIMATIBHOM MPaKTHKE.

MertanpeaMeTHbIE pe3yabTaThl OTPAXKAIOT OBJIAJICHHE YHUBEPCATLHBIMHU Y4eOHBIMH MO3HABATEIbHBIMH,
KOMMYHHUKAaTUBHBIMU U PETYJISTUBHBIMU JICHCTBUSMHU.

OBi1aieHHe YHHBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMHY e CTBUSIMU:

1) 6a3oBble JJOorHYecKHe AeCTBUA:

CaMOCTOSITENLHO (POPMYIUPOBATH U AKTYaJIM3UPOBATh IPOOIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OTIPENENIATh LEeNH NeATeIbHOCTH, 3ajJaBas IMapamMeTpbl U KPUTEPUU HX JOCTHIKEHHS, COOTHOCHUTH
pe3yAbTaThl ACSITENFHOCTH C MOCTABICHHBIMU LIEISIMU;

WCTOJB30BaTh TMPU OCBOCHUHM 3HAHUHM NPUEMBI JIOTHYECKOTO MBIIUICHUS — BBLICSTH XapaKTEepHBIC
MPU3HAKA TIOHATUH M YCTaHABIMBAaThb WX B3aMMOCBS3b, HCIOIB30BaThb COOTBETCTBYIOIIME MOHSITHS JUIS
OOBSCHEHHSI OTJCNBFHBIX (DAKTOB U SBICHUH;

BBIOMpATh OCHOBAHMS U KPUTEPUHU JUI KIIaCCU(UKAIIUU BEIIECTB U XUMHUECKHUX PEaKIIHii;

yCTaHABJIMBATh IPHYUHHO-CIICICTBEHHBIE CBSA3H MEXKY N3y4aeMbIMHU SBICHUSMHU;

CTPOUTH JIOTHUECKHE pACCYXACHHUS (MHIYKTHBHBbIC, JEAYKTUBHBIC, [0 aHAJOTHH), BBISBISATH
3aKOHOMEPHOCTH M IPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHHSX, (JOPMYITHPOBATH BHIBOABI M 3aKIIIOUCHUS;

IPUMEHATh B IpOLECCe MO3HAHMS, UCIOJIb3yeMble B XMMHUU CHMBOJIMYECKHE (3HAKOBBIE) MOJIENH,
peoOpa3oBhIBATE MOJIEIBHBIE TPE/ICTABICHUS — XUMHUYECKHH 3HAK (CHMBOJI) JJIEMEHTa, XHUMHUYECKas
dbopmyna, ypaBHEHHE XMMHUYECKOW PEaKlMyd — MPU PEIICHUH Y4eOHBIX MO3HABATEIbHBIX M MPAKTUUYECKUX
3aja4, MPHUMEHSATh HAa3BAHHBIE MOJECIbHBIC TIPEACTABICHUS IS BBIABICHUS XapaKTEPHBIX IPHU3HAKOB
M3y4aeMbIX BEIIECTB M XUMHUECKUX PEAKIIHH.

2) 6a3oBble McC/IeI0BATEIbCKUE e CTBUS:

BJIaJICTh OCHOBAMH METO/I0B HAYYHOT'O ITO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIMIA;

dbopMynMpoBaTh LENH M 3aJaddl HCCIENOBAHUS, WCIOJIB30BaTh IOCTABICHHBIE M CAMOCTOSTEIHHO
c(OpMYIUPOBAHHBIE BOIIPOCHI B KaYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI [yl ()OPMHUPOBAHUS TUIIOTE3bI
0 TTPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYXKIICHHI;,

BJIaJICTh HaBBIKAMU CaMOCTOSITEIbHOIO IUIAHUPOBAHMS U MPOBEACHUS YYEHHUYECKHX 3KCIEPUMEHTOB,
COBEpIIICHCTBOBATh YMEHHs HAOJIOmaTh 3a XOAOM IIPOIECCa, CaMOCTOSATENBHO IPOTHO3UPOBATH €ro
pe3ynbTar, (GOpMyaHpoBaTh OOOOIIEHUS M  BBIBOABI OTHOCHUTEIBHO JIOCTOBEPHOCTH  PE3YJbTaToOB
WCCIIEIOBAaHHS, COCTABIIATh 0OOCHOBAHHBIN OTUYET O MPOICTIaHHON padore;

npuoOpeTaTh OMBIT YYCHUUYECKOM HCCIeIoBaTeNbCKOM M MPOEKTHOH JEATeNbHOCTH, IPOSBIATH
CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATENBHOMY TIIOMCKY METONOB PEHICHUS MPAaKTUYECKUX 3ajad,
MPUMEHEHHIO Pa3IMYHBIX METOJIOB ITO3HAHMUS.

3) paGora ¢ undopmanueii:

OPUEHTHPOBAThCS B PA3NMMYHBIX HMCTOUYHUKAX HH(OpManuu (HAy4yHO-TIOMYNISpHAs JIUTEparypa
XHUMHAYECKOTO CO/IEp’KaHUs, CIpaBOYHBIE TOcoOwWs, pecypchl MHTepHeTa), aHATIM3UPOBaTh HH(DOPMAIIHIO
pa3NUYHBIX BHJAOB U (OpM  TpPEACTaBICHHUS, KPUTUYECKH OLCHMBAaTh €€ JOCTOBEPHOCTh U
HEMPOTUBOPEUHUBOCTE;

(bopMynupoOBaTh 3aMpOChl U NPUMEHTH PAa3IMUHbIE METOJBl NpPU TOUCKE W O0TOOpe HH(OpMAIHH,
He0OXOUMOM I BBITIOJTHEHHS YUeOHBIX 3a]1a4 ONpeIeIEHHOIO TUIIA;

MpPUOOPETaTh OMBIT UCTONH30BAHUS HH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUNA U Pa3IHMYHBIX
MTOMCKOBBIX CHUCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMAJIbHYIO (GOpMy MpeicTaBieHus HMHPoOpMaruu (cxeMmbl, rpadukw,
JTarpaMMbl, TaOJUIIbI, PUCYHKHU U JPYTHE);

UCTOJb30BaTh HAyYHBIH S3BIK B KaueCTBE CpEACTBA NpU pPabOTe C XUMHUYECKOM HH(POpPMAIUCH:
MIPUMEHATh MEXKIPEAMETHBIC ((PU3NUECKIE U MaTEeMaTHYECKIE) 3HAKH U CUMBOJIBI, (POpMYITbl, a0OpeBHaTypHI,
HOMEHKIIATYpY;



MCIIONIb30BaTh U MPe0Opa3oBhIBaTh 3HAKOBO-CUMBOJIMYECKHE CPECTBA HAITISAHOCTH.

OBiaseHue YHHBEPCAJIbHBIMUA KOMMYHUKATUBHBIMH JeCTBUSIMU:

3aJlaBaTh BOMPOCHI MO CYIIECTBY 00CYKJaeMON TeMbI B XOJI€ JHaJIOTa U/WIH AUCKYCCHH, BHICKa3bIBATh
uaen, GopMyIrpoBaTh CBOM MPEUIOKEHUSI OTHOCUTEIHLHO BBITTOJHEHUS MPEIIOKEHHON 3a1a4u;

BBICTYNIaTh C  NPE3EHTAUUEW  pe3yJbTaTOB  IO3HABATEIbHOM  JEATENbHOCTH,  IOJTYYEHHBIX
CaMOCTOATEJIBHO WJIM COBMECTHO CO CBEPCTHHKAMHU IIPU BBIIOJHEHUH XUMHUYECKOIO JKCIEPHUMEHTA,
MIPAKTHUYECKOM paboThl MO HUCCIEOBAHUIO CBOMCTB M3y4aeMbIX BEIIECTB, peajn3aluy yueOHOIrO MPOeKTa U
(dbopMynHpOBaTh BBIBOABI MO PE3ybTaTaM MPOBEASHHBIX HCCIICIOBAHUN IYTEM COTNIACOBAHMS TO3UIUI B
X071e 00CYXIeHUSI 1 0OMEHa MHECHUSIMH.

OBiaieHHe YHHBEPCAJIbHBIMHU PeryJsiTHBHBIMU JAeCTBUAMM:

CaMOCTOSTEJIbHO IIJIAHUPOBATh U OCYILECTBIISTh CBOIO MO3HABATEIBHYIO AEATEIbHOCTD, ONpEaeissa e
eI W 3aJa4d, KOHTPOJUPOBATH U MO Mepe HEOOXOJUMOCTH KOPPEKTHUPOBATH MpeajiaraéMblii ajaropuTM
JNEHCTBUI TNpU BBHIMOJIHEHUH Y4eOHBIX M HCCIENOBaTEeNbCKUX 3a]ad, BhIOMpaTh Haunbosee 3¢¢eKTUBHBIM
CIOCO0 UX PEHICHHS ¢ YIETOM MOJTyYSHUS] HOBBIX 3HAHHUM O BEIIECTBAX M XUMHUYCCKUX PCAKITUSX;

OCYILIECTBIIATh CAMOKOHTPOJIb CBOEH JAESTEIIBHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKH.

INPEAMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpeameTHbIe pe3yapTarbl OCBOEHUS Kypca «OpraHudeckas XuMUs» OTPaXKaroT:

c(OpPMUPOBAHHOCTH MPEACTABICHUN O XUMHYECKON COCTaBISIONICH €CTECTBCHHO-HAYYHOW KapTHHBI
MHUpa, POJIM XMMUU B TTO3HAHUH SBJICHUHM IPUPOJBI, B (HOPMUPOBAHUN MBIIUIEHUS U KYIbTYphl JIUYHOCTH, €€
(YHKIMOHAIBHON TPAMOTHOCTH, HEOOXOAMMOW JUIsl pEHICHUS MPAKTUYECKHX 3aJad M HKOJIOTHYECKU
00OCHOBAaHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBbIO U IPUPOAHOM Cpefie;

BJIQ/ICHUE CHCTEMOM XMMHYECKMX 3HaHUM, KOTOpas BKJIOYAET: OCHOBONOJArarollue IOHSATHS
(XMMHUECKHH  2JIeMEHT,  aroM,  OJIeKTpOHHas  00oJioyka  aToMa,  MOJIEKyJa,  BaJEHTHOCTH,
ANIEKTPOOTPULIATEIBHOCTh, XUMUUYECKasl CBA3b, CTPYKTYpHasi opmyna (pa3BEpHyTasi U COKpalIEHHas1), MOJb,
MOJISIpHAsi Macca, MOJIPHBIA O00bEM, YITIEpOAHBIM cKenleT, (yHKUMOHAJIbHAs IpyINa, pajuKaj, U30Mepus,
M30MEpbl, TOMOJIOTMYECKUM psAZl, TOMOJIOTH, YITIEBOAOPOABI, KHUCIOPOJ M a30TCOAEp)Kalllue COEIUHEHUS,
MOHOMEp, MOJUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYIISPHBIE COEIMHEHMS); TEOPUU M 3aKOHBI (TEOpHs
CTpoeHHs opraHudeckux BemecTs A. M. byTnepoBa, 3ak0H cOXpaHEHHsI MacChl BEILIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH S3bIK XUMUHU; MUPOBO33PEHUECKHUE 3HAHUS, JIEXKAIINE B OCHOBE TIOHUMAaHMsI IPUYMHHOCTU U
CUCTEMHOCTH XMMHYECKHX SIBJICHUH, (DaKTOJIOTMYECKUE CBEICHMS O CBOWCTBAX, COCTaBe, IMOJyYEHUU U
0€301acHOM HCIMOJIb30BAaHUM BA)KHEHIINX OPraHMYECKHX BELIECTB B OBITY M NPAKTUYECKOW AEATeNbHOCTH
YeNoBeKa;

c(OpPMUPOBAHHOCTh YMEHHH BBISBIATh XapaKTEepHbIE TPU3HAKH TMOHITH, YCTAaHABIMBATH UX
B3alMOCBSI3b, UCIIOJB30BaTh COOTBETCTBYIOIINE MOHATHS MPU OMHCAHUK COCTaBa, CTPOCHUS U MIPEBPALICHHM
OpPraHUUYECKUX COECIUHEHMI;

c(OpMUPOBAHHOCTh YMEHUH HCIOIb30BATh XMMUUECKYIO CUMBOJIUKY JJIS COCTaBJICHUS MOJIEKYISPHBIX
U CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIEHHOM) (HOpMYNl OpraHUYECKUX BEIIECTB U YPaBHEHHH XUMHUYECKUX
peakuuii, U3roTaBIMBaTh MOJEIN MOJIEKYJ OpPraHMYEeCKUX BEHIECTB JUISl MIUIIOCTPALMU MX XUMHUYECKOTO U
IIPOCTPAHCTBEHHOI'O CTPOECHMUS;

c(OpMUPOBAHHOCTh YMEHUN YCTaHABIIMBATh MPUHA]IEKHOCTh U3YUYEHHBIX OPraHUYECKUX BEIIECTB IO
UX COCTaBy M CTPOCHHMIO K OIpeNeN€HHOMY KiacCy/Tpymie COeAWHEHHH (YIIeBOAOpOAbI, KHUCIOPOA H
a30TCOEpXKALUE COEMHEHUS, BBICOKOMOJICKYISpPHbIE COEAMHEHMs), JaBaTb MM Ha3BaHUA IIO
cucremarnueckoii Homenkiarype (IUPAC), a Taxke npuUBOOUTH TpHUBHAJIbHBIC Ha3BaHUSA OTICIBHBIX
OpPraHMYECKUX BEUIECTB (ITUJICH, MPOIMUJICH, alleTUJIeH, STUICHIVIMKOIb, NIUIEPUH, (heHol, hopManbaeru,
alleTaJIbJIETU]l, MypaBbHHAsl KHCJIOTA, YKCYCHAas KHUCIIOTa, OJIEMHOBAs KHCJIOTA, CTEApUHOBAs KHUCIOTA,
TJTI0K03a, (PpyKTO3a, Kpaxmall, IeJUII0I03a, TIUITHH);

c(OPMHUPOBAHHOCTh YMEHHSI ONPENEIATh BUABI XUMHUYECKOH CBS3M B OPraHUYECKHX COCIMHEHHSIX
(ommHApHBIC U KpaTHBIC);

c(OpPMHUPOBAHHOCTh YMEHHUS MPUMEHATH MOJIOKEHUSI TEOPUH CTPOCHUS OpraHHMYECKUX BemecTB A. M.
BbytnepoBa nnsi 00bsICHEHHS 3aBUCMOCTH CBOMCTB BEUIECTB OT MX COCTaBa U CTPOEHUS; 3aKOH COXPaHEHHS
MaccChl BEIIECTB;



C(OPMHUPOBAHHOCTb YMEHMH XapaKTepHU30BaTb COCTaB, CTPOEHHE, (U3NYECKHME U XUMHUYECKUE
CBOMCTBAa TUIHMYHBIX NPEACTABUTENEH pPa3IUYHBIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, 3TUJICH,
IpoNuieH, aueTwieH, OyraaueH-1,3, merunOyraguen-1,3, OeH30i1, METaHON, 3TaHON, ASTHICHIIIUKOJb,
DIMLEpUH, (EHOIN, aleTaibIeru], MypaBbUHAs M YKCYCHas KHCIOTBI, TJIOKO3a, Kpaxmaj, LEeJUII0N03a,
aMMHOYKCYCHas ~ KHCJIOTa), WIJIIOCTPUPOBaTh TI'E€HETUYECKYI0 CBA3b MEXJIYy HHMMU YPAaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIMNA C UCIIOJIB30BAHUEM CTPYKTYPHBIX (hOPMYI;

C(OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb MCTOYHUKHU  YIJIEBOJOPOAHOIO ChIpbsi (HEPTSH,
MPUPOAHBIN T'a3, Yroib), CIIOCOOBI MX NEPEepadOTKU U MPAKTUYECKOE MPUMEHEHUE MPOAYKTOB NEPEpPadOTKH;

c(OPMHUPOBAHHOCTb YMEHUI NMPOBOIUTH BBIYUCICHUS IO XMMUYECKUM YPABHEHUSAM (Macchl, 00bEMa,
KOJIMUECTBA MCXOAHOTO BEUIECTBA WIIM MPOIYKTA PEAKIMH [0 U3BECTHBIM Macce, 00bEMY, KOJTHMUYECTBY OJHOTO
U3 UCXO/IHBIX BELECTB UJIHM POAYKTOB PEAKIIUN);

c(OpMHUPOBAHHOCTh YMEHUH BIIAJIETh CUCTEMOH 3HAHMK 00 OCHOBHBIX METOJAaX HAay4YHOTO MO3HAHMS,
UCIOJNb3YEMbIX B XHUMHUM IIPU H3y4EHUM BEIECTB M XMMHUYECKUX SBJICHUH (HaOmtoneHue, HU3MepeHue,
AKCHEPUMEHT, MOJIEIMPOBAHKE), UCIIOJIB30BaTh CUCTEMHbIE XUMUYECKHUE 3HAHUS JUIsl IPUHATUS PEIICHUN B
KOHKPETHBIX )KM3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BELIECTBAMU U UX IPUMEHEHUEM;

c(OPMUPOBAHHOCTh YMEHHH COONIONATh TMpaBWJIa TIOJB30BAHUS XUMHUYECKOH TOCYyIOH W
na0opaTopHbIM OOOpYIOBaHUEM, a TakXKe IpaBuja oOpallleHHs C BEIeCTBAMH B COOTBETCTBUHM C
WHCTPYKIHSMH TI0 BBIITOJTHEHUIO JTA00PATOPHBIX XUMUYECKUX OIIBITOB;

c(OPMHUPOBAHHOCTh YMEHHUI IUIAHUPOBATH M BBINOJHATh XUMHUYECKUH HKCIIEPUMEHT (TIpeBpalleHus
OpraHMYEeCKUX BEUIECTB IIPU HArPEBaHHUM, IIOJIYYCHHE OTHUJICHA M HM3YyYEHHE €ro CBOMCTB, KauE€CTBCHHBIC
peakiy OpraHUYeCKUX BEIIECTB, JeHaTypalus OelKOB NpU HarpeBaHUM, I[BETHbIC PEAKIMMU OEJIKOB) B
COOTBETCTBHH C IpPaBHJIAMH TEXHUKH O€30MAaCHOCTH TPH OOPALICHWH C BEIIECTBAMH M JaOOpaTOPHBIM
000pyI0BaHUEM, MPEACTABIATh PE3YIbTaTbl XUMHUYECKOIO 3KCIIEpUMEHTa B (OpMe 3aluCH ypaBHEHHM
COOTBETCTBYIOIIUX peaKUi U (pOpPMYIUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHUH KPUTHUYECKU aHAJIU3UPOBATh XMMUYECKYI0 HMH(OPMAIHIO, MOTydaeMyro
13 pa3HbIX UCTOYHUKOB (CpesICTBAa MaccoBOi nH(opmaluu, IHTepHeT u apyrux);

c(OpMHUPOBAHHOCTh YMEHUH COONIOAATH MPAaBUIIA HKOJIOTUYECKH 11e1eCO00pa3HOro MOBEJCHUS B OBITY
U TPYIOBOM JEATEIBHOCTH B IEJISIX COXPAHEHMsI CBOETO 3[0POBbS M OKPYXKAKOIIEH NPUPOIHON Cpensbl,
OCO3HABaTb OIIACHOCTb BO3JEHCTBHUS HA OJKUBBIC OPraHU3MBI OIPEAEIEHHBIX OPraHUYECKUX BELIECTB,
noHumas cmbica nokaszarens [1JIK, nmoscHATe Ha mpumepax crocoObl YMEHBUICHUS U MPEIOTBPALICHUS UX
BPEIHOIO BO3IECUCTBUS HA OPraHU3M YEJIOBEKa;

U1 00y4aroUIMXCsl C OrPaHUYEHHBIMH BO3MOXKHOCTSIMU 370POBbS: YMEHHE MPUMEHSATh 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/AX ITO3HAHUS BEILECTB U XUMUUECKUX SBIICHUI;

JUIS CIeNbIX U cIabOoBUIAIMINX OOYYaroIIMXCs: YMEHHE MCIIOJIb30BaTh PEIbeHO-TOUEUHYIO CHUCTEMY
obo3nauenuit JI. bpaitns ans 3anmMcu XuMH4YeCKUX GOpMYII.

11 KJTACC

[IpenmeTHBIE pe3ynbTaThl OcBOeHUs Kypca «O0Ias 1 HeopraHu4ecKast XUMUsD» OTPaxaroT:

c(hOpMHPOBAHHOCTh TIPEICTABICHU: O XUMHUYECKOW COCTABIISIFOIIEH €CTECTBEHHO-HAYYHOW KapTHUHBI
MHUpa, POJIM XUMHUHU B TTO3HAHUH SBJICHUI PUPOJBI, B (HOPMUPOBAHUN MBIIIICHUS U KYIBTYpPBI IUYHOCTH, €€
(YHKIIMOHATFHOM T'PaMOTHOCTH, HEOOXOAUMOW JUIsl PEIICHHWS MPAKTHUYECKUX 3aJa4 W IKOJIOTHYECKU
000CHOBaHHOTO OTHOIIEHHSI K CBOEMY 3I0POBBIO M IMPUPOIHOM cpere;

BIIAJICHUE CHCTEMOM XUMHUYECKHX 3HAHWH, KOTOpas BKIIIOUAET: OCHOBOIIOJIATAIOIINE TOHSATHS
(XMMHUECKUH DIIEMEHT, aToOM, M30TOIN, S-, P-, d- AJIEKTPOHHBIC OPOUTAIM aTOMOB, WOH, MOJICKYJa, MOJIb,
MOJISIpHBIH  00BEM, BaJCHTHOCTh, D3JEKTPOOTPHUIATEIBPHOCTh, CTEIECHb OKHUCJICHHS, XHMHUYECKas CBS3b
(KoBaJIeHTHAas, WMOHHAs, METAJUIMYECKas, BOJIOPOAHAs), KPUCTAJUIMYECKAs PEIIETKA, TUIbl XUMHUYECKHUX
peaKkuuii, pacTBOp, OJIEKTPOJUTHI, HEIICKTPOJIUTHI, HSICKTPOJUTUYECKAS JTUCCOLHAIUSA, OKHUCIUTEb,
BOCCTAHOBHUTEIb, CKOPOCTh XMMHMYECKOW pPEaKLMUHU, XMMHUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (TEOpHs
ANEKTPOJIMTUYECKOM AHccolManuu, nepuonndeckuii 3akod JI. M. MengeneeBa, 3aKOH COXpaHEHHUSI MacChl
BEILECTB, 3aKOH COXPAHEHHMS M MPEBPAIICHHS SHEPIHMM MPU XHUMHUUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM A3bIK XMMHUHU, MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B OCHOBE TOHUMAaHUS IPUYMHHOCTU U
CUCTEMHOCTH XHUMHYECKHUX SBIICHUH, (DaKTOIOTUYECKHE CBEICHHS O CBOWCTBAX, COCTaBe, MOIyYECHUU U
0€30TmacHOM UCITOJIb30BAaHUHU BOXKHEUIIINX HEOPTAaHMYECKUX BEIIECTB B OBITY M MPAKTHUECKON NEATEITHHOCTH
YeJIOBEKA,



c(OpMUPOBAHHOCTh YMEHHH BBISBIATH XapaKTEepHbIE TPU3HAKK TMOHSATHH, yCTaHaBIMBAaTh UX
B3aMIMOCBSI3b, WCIIOJIB30BaTh COOTBETCTBYIOIINE MOHSTHUS TPHU OMUCAHUU HEOPTaHWMYECKHX BEIISCTB M X
MPEBPAILICHUI;

c(OpPMUPOBAHHOCTh YMECHHI HCIOIB30BaTh XMMHUYECKYI0 CHMBOJHUKY JUISI COCTaBIICHUS (HOPMYI
BEIIIECTB U YPaBHCHHH XMMHUYECKHUX peakiui, cucremarndeckyto HomeHkIarypy (IUPAC) u TpuBHnaibHBIC
Ha3BaHUs OTACJIbHBIX HEOPTaHMUECKUX BELECTB (yrapHbIi ra3, YIIEKUCIBIN ra3, aMMHakK, raiéHas u3BecTb,
HeraméHas U3BeCTh, TUThEeBasl Co/la, MUPUT U APYTHUE);

c(hOpPMUPOBAHHOCTh YMEHHI ONPENCIATh BAJICHTHOCTh M CTETICHh OKUCIICHUS XUMUYECKUX JJIEMEHTOB
B COCIUHEHMSIX DA3JIMYHOIO COCTaBa, BUJ XHUMHUYECKOM CBs3HM (KOBaJ€HTHasl, MOHHAs, MeTaJlJIMdeckKas,
BOJIOPOJIHAsI) B COCAMHEHUSX, THUI KPUCTANIMYECKONM PEIIETKM KOHKPETHOrO BeEIIecTBa (aromHasi,
MOJICKYJISIpHAs, HMOHHAs, MeETa/UIMYecKas), XapakTep CpeAbl B BOJHBIX pacTBOpaX HEOPraHUYECKUX
COCIUHCHMUI;

c(OpMUPOBAHHOCTh YMEHHMH YCTAaHABIMBATh IMPUHAMICKHOCTh HEOPraHWYECKUX BEHIECTB MO UX
COCTaBy K OIpENeIEHHOMY KIacCcy/Tpylre COeIUHEHHUH (MPOCThIe BEIIECTBA — METAJUIBl M HEMETaJUTbI,
OKCH/IbI, OCHOBAaHHUS, KUCIOTHI, aM(bOTEepHbIEC THIPOKCUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHHUH pPACKpBIBaTh CMBICIT mepuoamdeckoro 3akoHa J[. WM. MenneneeBa u
J€MOHCTPHUPOBATh €r0 CUCTEMAaTH3UPYIOUIYI0, 00BICHUTENBbHYIO H IPOTHOCTHYECKYIO (DYHKITUU;

c()OPMUPOBAHHOCTh YMEHUW XapaKTePH30BaTh JJICKTPOHHOE CTPOCHHE AaTOMOB XHUMHYECKHX
anemenToB 1-4 nepuonos [lepuonnueckoii cucreMbl xumuueckux snementoB Jl. M. Menneneesa, ucmnonb3ys
MOHATHUS «S-, P-, O-3JCKTPOHHBIC OPOMTAIHN», «IHEPIETHUCCKUE YPOBHH», OOBSICHITH 3aKOHOMEPHOCTH
W3MEHEHHUsI CBOMCTB XMMHUYECKUX DJIEMEHTOB M UX COEOUHEHHH Mo mepuonam u rpynnam Ilepuoanueckoit
CHUCTEMBI XUMHUYECKUX diemMeHToB JI. Y. Menaeneena;

chOpMUPOBAHHOCTh yYMEHUW XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHYECKHE CBOMCTBa
HEOPraHUYECKUX BEIIECTB Pa3IUYHBIX KJIACCOB, MOJITBEPKAATh CYIIECTBOBAHUE T€HETUYCCKOM CBA3U MEXKIY
HEOPraHMYECKUMH BEUIECTBAMU C MOMOIIBIO0 YPAaBHEHUH COOTBETCTBYIOIIMX XUMUYECKUX PEaKIIHii;

c(OpPMUPOBAHHOCTh YMEHUS KJIACCU(DHUIIMPOBATH XUMHUYECKHAE PEAKIIUHU I10 Pa3IUMIHBIM IPU3HAKAM
(4uciy ¥ cocTaBy pearupyromifx BeleCTB, TeII0BOMY 3D (]eKTy peakiinu, U3MEHEHUIO CTeNeHEeN OKUCICHUS
AJIEMEHTOB, 0OPAaTUMOCTH PEAKIIUU, YUACTHUIO KaTaJIu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUU COCTaBJIATh YypPABHEHHUS pEAKUUN Ppa3TUYHBIX THUIIOB, TMOJHBIE H
COKpaI¢HHbIC ypaBHEHUS PEAKIMH HOHHOTO OOMEHA, YUUTHIBAsS YCJIOBHUS, IPH KOTOPBIX 3TH PEAKIIMH HTYT
JI0 KOHIIA;

c(hOpMHPOBAHHOCTh YMEHUU TPOBOIUTH PEAKIUH, TOATBEPXKIAIOIINE KAaueCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTraHMYECKUX BEIECTB, PACIIO3HABAThH OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIONINE B BOAHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBaTh CYIIHOCTh OKHCIWTEIbHO-BOCCTAHOBUTEIBHBIX PEaKIUil
MOCPEICTBOM COCTABIIEHUS AJIEKTPOHHOTO OajaHca ATUX peaKuii;

c(hOpPMUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHUUYECKOW PEAKIIUU OT Pa3TUIHBIX
(haKTOpOB; XapakTep CMEHICHUS XHUMHYECKOTO PaBHOBECHS B 3aBHCHMOCTH OT BHENIHETO BO3IEHCTBUS
(mpunnun Jle [larense);

c(hOpMHPOBAaHHOCTh YMEHUW XapaKTepHU30BaTh XHUMHYECKHE TIPOIIECCHI, JIeKAIlie B OCHOBE
MIPOMBIIIICHHOTO TONyYeHUsI CEPHON KUCIIOTHI, aMMHaKa, a Takke cOPMUPOBAHHOCTH MPEICTaBIECHUN 00
OOIIMX HAYYHBIX MPUHIIMITAX W SKOJIOTHICCKUX MPOOIIeMaX XUMHUIECKOTO TIPOU3BOJICTRA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOIUTH BHIUYUCICHHS C HCIOJH30BAHUEM IMOHATHS «MaccoBasi JOJIS
BEII[ECTBA B PAaCTBOPE», OOBEMHBIX OTHOIIECHUH Ta30B MPH XMUMHUYECKUX PEAKIUAX, MACChl BEIIECTBA HIIH
00béMa TrazoB MO W3BECTHOMY KOJHMYECTBY BEIIECTBA, Macce WM OObEMY OMHOTO M3 YYACTBYIOIIUX B
peakuuy BeIIeCTB, TEIUIOBOro 3(d@dexkTa peakuud Ha OCHOBE 3aKOHOB COXPAHEHHS MAacChl BEIIECTB,
MIPEBPAIICHUS U COXPAHECHUS SHEPTUH;

c(hOpMHPOBAaHHOCTb YMEHUW COOMIOAATh TpaBWjIa TOJB30BAHHMS XHUMHYECKOM TOCYIOM W
nabopaTopHbIM OOOPYIOBaHMEM, a TaKXKe IMpaBuja OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKLHUSMU MO BBIITOJHEHHIO JIAOOPATOPHBIX XMMHUECKHUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUN IUIAHUPOBATh W BBHIMOTHATh XMUMHUYECKHHA JKCIIEPUMEHT (pa3lioKeHHE
MepOKCHIa BOJIOPO/ia B MPUCYTCTBUM KaTalln3aTropa, ONpeAeNieHue Cpelbl pacCTBOPOB BEILIECTB C MOMOIIBIO
YVHUBEPCAITBLHOTO WHIMKATOPA, BIUSHUE PA3TMYHBIX (PAaKTOPOB HA CKOPOCTh XUMHUYECKOH peakinu, peaKIiu
MOHHOTO OOMEHa, KaueCTBEHHBIE PEaKIMHU Ha Cylb(dar-, KapOoHAT- U XJIOPHUA-aHUOHBI, Ha KATUOH aMMOHUS,
pelIeHre SKCIIEPUMEHTAIBHBIX 3a/1ad 1Mo TeMaMm «Metamisl» u «HemeTannsl») B COOTBETCTBUU C MPaBUIAMHU



TEXHUKH O€301aCHOCTH TPU OOpaIIeHUH C BEIIeCTBAMHU U J1a0OPaTOpHBIM O0OPYIOBAaHHUEM, MPEACTABIATH
pe3yibTaThl XUMUYECKOTO JKCIEpUMEHTa B (opMe 3aluCH YPaBHEHHH COOTBETCTBYIOIIMX PEAKIUN U
(dbopMynupoBaTh BBIBOJbI HA OCHOBE 3TUX PE3YJbTaTOB;

c(OpMHUPOBAHHOCTh YMEHUH KPUTHUECKM AHATU3UPOBATh XMMUYECKYI0 HMH(OPMAIHIO, MMOTydaeMyro
U3 pa3HbIX UCTOYHUKOB (CPENICTBA MAaCCOBOM KOMMYHUKaUU, IHTepHET U Apyrux);

c(OpMHUPOBAHHOCTh YMEHHUN COOMIONATH MPaBHUiIa HKOJIOTUYECKH 1eIeCO00pa3HOr0O MOBEACHHS B OBITY
U TPYIOBOH JIESATENHOCTH B IENSIX COXPAHEHHS CBOETrO 370POBbsl M OKpYXKAIOLIEH HPUPOTHOU Cpellbl,
0CO3HABaTh ONACHOCTH BO3JEHCTBHS Ha JKMBBIC OPraHU3MBI OIpPECNEHHBIX BEIIECTB, MOHUMAsl CMBICI
nokazarens [IJIK, mosicHaTh Ha mnpumepax crnocoObl YMEHbBIIEHUS M MPEIOTBPALICHHUS UX BPEIHOTO
BO3JICMICTBHS HA OPraHW3M YEJIOBEKA;

Ui 00y4aroUIMXCsl C OrPaHUYCHHBIMU BO3MOKHOCTSIMU 370POBbs: YMEHHE NPUMEHSATh 3HAHUS 00
OCHOBHBIX JJOCTYITHBIX METOJIaX IMO3HAHUS BEIIECTB U XUMUYECKHUX SBICHUMN;

JUIS CenbIX U cIabOoBUISAIINX OOYYarOIIUXCS: YMEHHE MCIIOJIb30BaTh Pelbe(HO-TOUCUHYIO CHUCTEMY
0003HaYeHU I JL. bpaiins JUIS 3alKCH XUMHYECKUX bopmyi.



TEMATHYECKOE IIJTAHUPOBAHHUE

10 KJIACC
KosnyecTBo yacos
Ne HaumeHnoBaHue pa3ei0B U TeM IPOrPaMMBbl Kontpoasusl | IIpakruuec DACKTPOHHEIE (INGPOBLIC)
n/n Bcero oOpa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Pa3znen 1. Teopernyeckne 0CHOBBI OPraHUYECKO XMMHH
1.1 gg’rz);[r;igs ;iHiZZ?S:HEEM:?MT.?;ﬁ;g geHm 3 bubmuoreka I{OK https://myschool.edu.ru/
Hroro no pazneny 3
Paznea 2. YuieBonopoabl
2.1 [IpenenbHBIE YIIIEBOTOPOIBI — aJKAHbI 2 bubmuoreka ITOK https://myschool.edu.ru/
2.2 HenpenensHbie yrieBon0pO/bL: ATKEHB, ATKATHCHEL, 6 1 Bu6mmoteka IIOK https:/myschool.edu.ru/
QJIKUHBI
2.3 ApoMaTnveckue yriieBOgI0pOIbI 2 bubanoreka [{OK https://myschool.edu.ru/
2.4 Efpii)) (;Ig;ifammqmm YIIEBO/IOPOIOB H X 3 1 bubauoreka [{OK https://myschool.edu.ru/
Wroro no pazgeny 13
Paznea 3. Kucaopoaconep:kamnue oprannieckue coeTuHeHUus
3.1 Crupthl. Denon 3 bubnuoreka [TOK https://myschool.edu.ru/
3.2 Anpaerunsl. Kapobonosblie kuciotsl. CiioxHbIe 23pUpbI 7 1 bubmuoreka [{OK https://myschool.edu.ru/
3.3 VrneBoasl 3 1 bubmuoreka ITOK https://myschool.edu.ru/
Hroro no pazaeny 13
Pa3ges 4. A3orconep:xkamye OpraHn4ecKue CoeTMHEeHU s
4.1 ‘ AmuHbl. AMUHOKHCTOTHL. benku 3 bubmmoreka LIOK https://myschool.edu.ru/
HTtoro no pasueny 3
Pasnea S. BeicOKoOMoJIeKY /I pHBIE COEMHEHHU S
5.1 ‘ [Tnactmaccel. Kayuyku. Bonokna 2 bubmnoreka [{OK https://myschool.edu.ru/
HTtoro no pazueny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34 2 2



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KJTACC

KoaudecTBo yacoB

Ne HaunmeHnoBaHue pa3aesioB 1 TeM MPOrpaMMbl K I I1eKTPOHHbIE (HHPPOBLIE)
n/n pasi porp Bcero OHTPOJIBHEI paKTu4ec o0pa3oBare/ibHbIE pecypchl
e padoThbI KHe padoThbl
Pasnen 1. Teoperudyeckue 0CHOBbI XUMHH
Crpoenune aromoB. [leproanueckuii 3aK0H 1 Bu6miorexa [IOK
1.1 [Tepuonnyeckas cucremMa XuMuIeckux 3aemeHToB J[. U. 3 httos://mvschool edu.ru/
MenpeneeBa ps-irmy E—
1.2 Crtpoenue BemiecTBa. MHOTO0oOpasue BEIIeCTB 4 ﬁggg?fr:\e/légh%gf{e du.ru/
bubmnoreka IIOK
1.3 XUMHYECKHE PEAKIIHI 6 1 1 https:/ /mvschIE)[oI.e du.ru/
bubaunoreka [IOK
Hroro no pazneny 13 https://myschool.edu.ru/
Pa3nen 2. Heoprannyeckasi XuMus
bu6mmoreka [IOK
2.1 Meranbt 6 1 https://myschool.edu.ru/
bubaunoreka [IOK
2.2 Hewerarnsi 9 1 1 https://myschool.edu.ru/
2.3 CBsI3b HEOPTaHUYECKUX U OPraHUYECKUX BELIECTB 2 Egg??f;igghgai du.ru/
bu6mmoreka [IOK
Hroro no paznerny 17 https://myschool.edu.ru/
Paznen 3. XuMus 1 )KU3Hb
bubmoreka [IOK
31 KUMHA W KH3HE 4 https://myschool.edu.ru/
Hroro no pazgeny 4
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHE

10 KJIACC
No Kosmmuects 5
wn | Tewa ypoxa oumeon || agpasamarensmine pecypens
Bcero
1 IIpenmer opraHMYeCcKOl XUMUH, €€ BOSHUKHOBEHHE, Pa3BUTUE U 3HAYCHHE 1 EH@I_HOTeKa HOK
ttps://myschool.edu.ru/
5 Teopus cTpoenus opraundeckux coenquenui A. M. bytneposa, eé 1 bubmuoteka [IOK
OCHOBHBIC TIOJIOKCHUS https://myschool.edu.ru/
3 [IpencraBienune o KiIaccupuKa OpraHunIecKuX BemecTB. HoMenkarypa 1 Bubmuoreka [JOK
(cucTeMaTHueCKasi) U TPUBHAJIBHbBIE HA3BAHUS OPraHHYECKUX BEIIECTB https://myschool.edu.ru/
4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMUYECKUH psif 1 BH6H_HOTeKa LOK
https://myschool.edu.ru/
) MeraH 1 3TaH — NPOCTEHIINE NPEICTABUTENIN AJIKAHOB 1 BH6H_HOTeKa HOK
https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1 bubmorexa [IOK
’ https://myschool.edu.ru/
7 OTHUJIEH U IPONUJIEH — MPOCTENIINE NPEACTABUTEIH AJIKEHOB 1 EH@I_HOTeKa HOK
ttps://myschool.edu.ru/
8 [Tpaktruueckas padora Ne 1. «[lonmydeHue THIIeHa U U3YYEHHE €TO CBOWCTBY 1 Egg;?/ﬁsgzh%gli du.ru/
9 Anxaauensl. byraguen-1,3 u merunOyranuen-1,3. [lonydyenue 1 bubnuorexa HOK
CHHTETHYECKOTO KaydyKa U pe3UHBI https://myschool.edu.ru/
10 AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHUECKUH psi. 1 bubnuoreka [IOK
ATeTHIIeH — TPOCTEHINMIA TIPEICTABUTEIh AJTIKHHOB https://myschool.edu.ru/
11 Boruncnenus no ypaBHEHUIO XMMHUECKOW peakuu 1 BH6H_HOTeKa LOK
https://myschool.edu.ru/
12 Apenbl: 6eH3011 1 ToyoJ. TOKCHYHOCTh apeHOB 1 Eggg?/ﬁ\e/ﬁh]&looli du.ru/
13 I'eneTnueckas CB3b yIIIEBOAOPOIOB, IPUHAMIECKANIUX K PAITMYHBIM 1 bubnuorexka HOK
KJaccam https://myschool.edu.ru/
14 ITprpoHbIE HCTOYHUKY YITIEBOAOPOAOB: MPUPOIHBIN ra3 U NOMYTHHIE 1 bubnuoreka [JOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

He(TsIHbIE ra3bl, HePTh U NPOAYKTHI €€ nepepaboTKU

https://myschool.edu.ru/

15 IIpupoaHble HCTOUHUKHU YIJIEBOLOPOIOB: IIPUPOAHBIN I'a3 U NOIyTHHIE Bbubnuoreka [HOK
HeTSHBIC ra3el, HEPTh U MPOAYKTHI €€ epepaboTKu https://myschool.edu.ru/
16 KontponpHnas pabota no pazzaeny «YriieBoI0poab» ﬁggf/l/(;;\e,};gh%gi du.ru/

17 [IpenenpHbIe OTHOATOMHBIE COIMPTHI: METAHOJ M 3TaHOJI. BogoponHas cBs3b BH6H_HOTeKa HOK
https://myschool.edu.ru/

18 MHoOroatoMHbl€ COUPTHI: STUICHIIIUKOIb U IIUIEPUH BH6H_HOTeKa LOK
https://myschool.edu.ru/

19 @DeHOII: CTPOCHUE MOJIEKYITBI, (pU3HUecKre 1 XMMUYECKHE CBOMCTBA, Bubnuoreka [HOK
IpUMEHEHHE https://myschool.edu.ru/
20 Anpaeruzbl: GopManbAeTua U alleTalbIerua. AIeToH ﬁtl/tlgz,:l}l/(;r:\e/ls(zh%gli du.ru/

21 OnHOOCHOBHBIE MPeeNIbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs U Bubmuoreka [JOK
YKCyCHasI https://myschool.edu.ru/
22 [TpakTuueckas pabota Ne 2. «CBoiicTBa pacTBOpa YKCYCHOM KUCIOTBI» ﬁtl/tlgjs]?/(;r:\e/zzh%gli du.ru/

23 CreapuHOBas U OJIEMHOBasl KUCJIOTHI, KaK MPEACTaBUTEIN BBICIINX Bubmuoreka [JOK
KapOOHOBBIX KHCIIOT https://myschool.edu.ru/

24 Mpbuta KaK COJIM BBICIITUX KapOOHOBBIX KHCIIOT, X MOIOIIEE ICHUCTBUE Bubmiorexa LIOK
’ https://myschool.edu.ru/

o5 Crnoxxnbie 2(UPBI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ aponu3 bubnuorexa [IOK
CIIOXHBIX 3()UpPOB https://myschool.edu.ru/

26 Kupsl: runponuns, npuMeHeHne, OMoJoruueckas poib KUPOB EH@I_HOTeKa LOK
ttps://myschool.edu.ru/

27 VYrneBonbl: cocTas, kinaccudukaiuysa. BaxxHeiime nmpeacTaBuTeNu: TIIIOK03a, bubnuorexa [IOK
bpykTo3a, caxaposa https://myschool.edu.ru/

28 Kpaxman u memirosno3a Kak TpHPOTHBIC TTOTUMEPHI BHGH_HOTeKa HOK
https://myschool.edu.ru/

29 KonTponsHas pabota no pasaeny «Kucmopoacoaepskame opraHudecKue bubmmorexa [IOK
COEIMHEHUS https://myschool.edu.ru/

30 AMUJHEI: METHUIAMUH U aHUJIUH BH6H_HOTeKa HOK
https://myschool.edu.ru/

31 AMHHOKHUCIOTHI Kak aM(pOTepHbIe OpraHu4YeCKUe COEAMHEHUS, UX bubnuorexa HOK

onosiornyeckoe 3HaueHue. Ilenruast

https://myschool.edu.ru/
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32 benku kak npupoHbIe BBICOKOMOJIEKYISIPHBIE COSAMHEHUS 1 bubmorexa [IOK
PHPOA YUp g https://myschool.edu.ru/
. bu6moreka [IOK
33 OCHOBHBIE IOHATHUS XMMHHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUI 1 }
https://myschool.edu.ru/
34 OCHOBHBIE METOIbI CUHTE3a BHICOKOMOJICKYJIIPHBIX COSAUHEHUH. 1 bubmmoreka [IOK
ITnacTmaccel, KaydyKH, BOJIOKHA https://myschool.edu.ru/

OBLIEE KOJIMYECTBO YACOB 110 ITPOI' PAMME

34
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11 KJIACC

N KoanuecTnB Jlara 3
° JIEKTPOHHbIE N (poBbIE
Tema ypoka 0 4aCoB U3y4eH P unpp
n/n o0pa3oBareJibHbIE pecypchl
Bcero us
bubmnoreka [IOK
1 XUMHUYECKUN AIEMEHT. ATOM. DJIEKTPOHHAsI KOH(PUTYpaIus aTOMOB 1
P (urypan https://myschool.edu.ru/
2 Ilepnonuyeckuii 3akoH u [lepuonnuueckas cucteMa XMMUYECKUX 3JIEMEHTOB 1 Bbubnuoreka [HOK
JI. . MenneneeBa, X CBSI3b C COBPEMEHHOM TCOpPHEH CTPOECHHUS aTOMOB https://myschool.edu.ru/
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKHX AJIEMEHTOB U UX
. bubmuoreka [IOK
3 COCIMHEHUH 110 TPYIIaM U TIepruoiaM. 3HAYCHUE MEPUOTUICCKOTO 3aKOHA U 1 .
https://myschool.edu.ru/
cucTeMbl XxuMuueckux snemenToB J[.M. MeneneeBa B pa3BUTHN HayKU
4 Crtpoenue BeriecTBa. XUMUYECKas CBS3b, €€ BUbI; MEXaHU3MbI 1 bubmuoteka [IOK
00pa3oBaHKs KOBAJICHTHOM CBsA3U. BogopoiHas CBsi3b https://myschool.edu.ru/
5 Banentnocts. DnekTpoorpuiiareabHocTh. CTenenb okucienus. BemecTa 1 bubmmoreka [IOK
MOJIEKYJIIPHOTO M HEMOJICKYIISIPHOTO CTPOCHHUS https://myschool.edu.ru/
6 [TonsiTrie 0 MUCHIEPCHBIX CUCTeMax. VICTUHHBIE U KOJUIOUIHBIC PACTBOPHI. 1 bubmuotexa [IOK
MaccoBasi 105151 BEIIECTBA B paCTBOPE https://myschool.edu.ru/
v Krnaccudukarus 1 HOMEHKIIaTypa HEOPTaHUICCKUX COCAMHCHHA. 1 bubmmoreka [IOK
['eHeTHYeCKas CB3b HEOPTaHUYECKUX BEIIECTB, PAa3IMYHBIX KJIACCOB https://myschool.edu.ru/
Knaccudukarus XuMHUYECKUX peaklvii B HEOPTraHHUECKOW U OpraHnYeCcKOM
8 XUMHUH (gaKoﬁ COXpaHEHUS Macpcm Blé €CTB; SI;KOH COX aHeHI/IfF " 1 bubmorexa HOK
’ P HICCTE, P https://myschool.edu.ru/
MIPEBPAICHHs] SHEPTUU TPU XUMHUECKHUX PEaAKITHIX
9 CxkopocTb peakunu. OOparuMble peakIii. XUMHUYECKOE PABHOBECHE 1 Bubmiorexa HOK
P P - oP P ' P https://myschool.edu.ru/
10 [TpakTrueckas padora Ne 1. «BnusiHue pa3nuuHbIX (aKTOPOB Ha CKOPOCTh 1 bubnuorexa [IOK
XUMHYECKON pEaKIum https://myschool.edu.ru/
DnexTponuTuyeckas auccoruanys. [IoHsTHe 0 BOJOPOIHOM MOKa3aresne
11 (pH) Ia)lcTBo a. Peak I[1/11/1 I/IOLII-IH(I)_I"O oOmeHa. ['u OJIIII/BP oﬂ FaHUYECKHUX U 1 bubmmorexa [IOK
PP pa. " - P P https://myschool.edu.ru/
HEOPraHMYECKUX BEIICCTB
12 OKHCTUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. [loHaTue 00 anekTponm3e 1 bubmmorexa [IOK
pacIIaBoB M PaCTBOPOB COJICH https://myschool.edu.ru/
13 KontponwHas pabora no pazneny «TeopeTuueckue OCHOBBI XUMUI 1 bubmorexa HOK
P P P Y P https://myschool.edu.ru/
Mertannsl, ux nonoxxenue B [lepuoandeckoit cucreMe XUMHYECKUX
bubmmoteka IHOK
14 anemenToB JI. . MenneneeBa 1 0COOEHHOCTH CTpOeHUst aToMOB. O01ue 1

(bu3HYECKHEe CBONCTBAa METAJIJIOB

https://myschool.edu.ru/
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bu6mmoreka IIOK

15 CrutaBel METAIOB. DIIEKTPOXUMHUYECKHUI PSIJT HANPSKEHUH METaJIJIOB
p PALHATP https://myschool.edu.ru/
16 XHUMHYECKHE CBOMCTBA BAKHEUIITUX METAJIOB (HATPHMA, KAJIUHA, KaJIbIUH, butmoreka [IOK
MarHui, A JFOMUHUIN) U UX COCAMHCHHI https://myschool.edu.ru/
17 XUMHAYECKHUE CBOMCTBA XpOMa, MEIU U X COCTUHEHUN Bubmiorexa LIOK
DOM, https://myschool.edu.ru/
. . bubmuoreka [IOK
18 XUMHUYECKHE CBOMCTBA IIMHKA, Kejle3a U UX COCTUHCHUN )
https://myschool.edu.ru/
19 [Tpaktuyeckas padora Ne 2. "Pemienue skcriepuMEHTAIBHBIX 331a4 110 TeEMe Bbubnuoreka [HOK
«MeTtamib»" https://myschool.edu.ru/
20 Hemeramnbl, ux nonoxenue B [lepuonandeckoil cucreMe XUMUYECKUX bubmuoreka [IOK
snemenTtoB JI. . MenesneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB https://myschool.edu.ru/
21 ®du3nyecKre CBONCTBA HEMETAIIOB. AJIJIOTPOIUS HEMETAJIOB (Ha IpUMeEpe bubmmoreka [IOK
KHCIIOPOJIa, cepbl, hocdopa u yriepoaa) https://myschool.edu.ru/
. . bubmuoreka [IOK
22 XUMHYECKHE CBOMCTBA TAJIOTCHOB, CEPhl M UX COCAMHEHUI .
https://myschool.edu.ru/
23 XUMHYECKHE CBOMCTBA a30Ta, (hocodpa ¥ KX COSAMHCHUI bubimorexka LIOK
’ p https://myschool.edu.ru/
24 XUMHYECKHE CBOMCTBA yIIIEPOa, KPEMHUS U UX COCTUHEHUN Bubmiorexa [IOK
YIIEpOsIa, Kp https://myschool.edu.ru/
N N bubmoreka IIOK
25 [IpuMeHeHre Ba)KHEUILINX HEMETANIOB U UX COEIMHEHUM .
https://myschool.edu.ru/
O06o0meHre 1 cucTeMaTu3alus 3HaHul 1Mo Teme «Hemeraisiy.
26 BI;I‘H/ITJ‘IGHI/ISI o aBHeHI/ISIII;I/I XAMHYECKUX PEAKIINN U TEPMOXUMHIECCKHIE bubmmorexa [IOK
. P peaKt P https://myschool.edu.ru/
pacuérhl
97 [TpakTrueckas pabota Ne 3. «Pemienue sKkciepuMeHTaNbHBIX 33/1a4 TI0 TeMe bubmuoreka [IOK
"Hemerasuisr"y https://myschool.edu.ru/
bubmmoreka [IOK
28 KontponpsHas padora mo remam «MeTamnsi» u «HemeTanmbny ) 1
https://myschool.edu.ru/
29 Heoprannueckue u opranndeckue kuciotel. Heoprannueckue u bubmuoreka [IOK
OpraHMYeCKHe OCHOBAHMSI https://myschool.edu.ru/
30 AM@oTepHble HeopraHM4YecKre U OpraHM4ecKre COeAMHEHUS. bubnuorexa HOK
['eHeTnyeckas CBSI3b HEOPraHNUECKUX U OPTraHUYECKUX BEIECTB https://myschool.edu.ru/
31 Pornb xumuu B 06ecriedeHnH YKOJIOTHYECKOM, SHEPreTHIECKOM U MUIIeBON bu6mmoreka [JOK
0€30MaCHOCTH, Pa3BUTHH METUIHHBI https://myschool.edu.ru/
32 IIpencraBienuns 06 OOMMX HAYYHBIX NMPUHIMNAX TPOMBIIIIECHHOTO bubnuoreka [JOK
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https://myschool.edu.ru/

MOJTyYEHUS] BAXKHEUIITNX BEIICCTB
33 q 1 bubmuoreka [IOK
€JIOBEK B MUPE BEIIECTB U MaTePHAJIOB hitps://myschool.edu.ru/
bu6moreka [IOK
34 X¥MHUS U 37J0pPOBbE YEIOBEKA 1 hitps://myschool.edu.ru/
OBIIEE KOJIMYECTBO YACOB T10 ITPOI' PAMME 34
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YUYEBHO-METOJINYECKOE OBECIIEYEHUE OBPA30OBATEJIBHOI'O ITPOLLECCA
OBSA3ATEJIBHBIE YUEBHBIE MATEPUAJIBI IJIS1 YYEHUKA

» Xumus, 10 xknace/ I'abpuensu O.C., OOmecTBO ¢ OrpaHHYEHHON 0TBETCTBEHHOCTHIO «/IPODAY; AkumoHepHOE
obmectBo «M3narenbcTBo «lIpocBenieHmney

* Xumus, 11 knace/ I'abpuensa O.C., OO1mecTBO C OrpaHUYEHHOMN O0TBETCTBEHHOCTHIO «[{PODAY»; AKIIOHEpHOE
obmectBo «M3narenbcTBo «lIpocBemnieHmney

Beenure BapuanT

METOAUYECKUE MATEPUAJIBI IS YUUTEJA

Beenure 1. O.C.I'abpuensn, I.I"JIpicoBa «Xumus Metoaudeckoe mocooue — 6a30Bblii ypoBeHb» - M.: JIpoda
2022 rog.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O01m1as XuMus B TeCTax, 3ajadax, ynpaxHeHusx. 11 kmace» — M.: JIpoda,
2023 rog.

3. O.C.I'abpuensh, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kinacc: KoHTpoapHBIE B TPOBEPOYHBIC PAOOTHI K
yuebnuky». — M.: [lpoda, 2021 r.

4. O.C.I'abpuensu, [.I"JIsicoBa, A.I.BBenenckas «Xumus 11 knacc: HacronbHas kaura s yuurens». Yacts 1 —
M.: Ipoda, 2019 rogx.

5. 0.C.I'abpuensn, ['.I'.JIsicoBa, A.I'BBenenckas «Xumus 11 knacc: HactonbHas kaura s yaurens». Yacts 2 —
M.: Ipoda, 2022 rox.

6. O.C.I'abpuensn, [1.B.Pemeros, U.I.OctpoymoBa «3aiaun 1o XUMUU U criocoObl ux pemeHus» - M.: «Zlpoday,
2021ron.

7. B.I. lenucoa «Xumus 11 kinace noypounsle miaansl no yueouuky O.C.I'abpuensna, I.I"JIbicoBoii» -
Bonrorpan» Yaurens 2018rox.

8. M.A.Ps6oBa, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmacey», - M.: Dk3amen, 2019r.

9.9. O.C.I'abpuensH, U.I.ocTpoymoB «XUMHUYECKH IKCTIEpUMEHT B 1mikoiie 11 kimacey; - M.: JIpoda. — 2019 rog.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU UHTEPHET

Beenure _ Beeauremannsiehttp://www.chemnet.ru T'azera « Xumusi» u caiit as yunrtens «5 uay Ha ypok
XUMHNY

http://him.1september.ru Enunas xosnekius IIOP: TIpenmernas kosiekius « XuMHsT»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayuHbIe SKCIEPUMEHTBI: XUMUsL. Kosekuus
Poccutiickoro o01eo6pazoBareibHOTO MOpTaia

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

http://www alhimik.ru Bcepoccuiickast ofuMuaza NKOJIbHAKOB TI0 XUMUHU

http://chem.rusolymp.ru Oprannveckasi XUMHsL: IESKTPOHHbINA YUCOHHUK ISl CPEIHEH IIKOIIbI
http://www.chemistry.ssu.samara.ru OCHOBbI XMMHHU: JICKTPOHHBIN YUeOHUK

http://www hemi.nsu.ru OTKpBITBIN KOJIISHK: XAMHUSI

http://www.chemistry.ru JlucTaniimoHHast OJMMIIHAA IO XUMHH: TEJICKOMMYHHKAITMOHHBIH 00pa30BaTesIbHbIH
MPOEKT






