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IHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 1o XMMHMM Ha ypoBHE cpeaHero oOmiero  oOpa3oBaHusi — pa3paboTaHa Ha
ocHoBe PenepambHoro 3akoHa or 29.12.2012 Ne 273-®3 «OO0 o6pazoBanun B Poccuiickoii
deneparuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUsS (helepaibHOi 00pa30BaTEIIbHON MPOrpaMMBbI CPEIHETO
obmero o6pazoBanusa (POII COO), mpencraBneHHbx B denepanbHOM rocyJapCTBEHHOM 00pa3oBaTEbHOM
crangapte COO, ¢ yuérom Konuenmmm mpernomaBanusi ydyeOHOTo mpenmera «XuMHS» B 00pa3oBaTEIbHBIX
opranmzanusx Poccuiickoit @enepauuu, peanu3yOUIMX OCHOBHbIE 00pa3oBaTeibHblE MPOTPaMMBbl, U
OCHOBHBIX MoJiockeHUN «CTpareruu pa3BuThs BocnuTaHus B Poccuiickoit denepanuu Ha nepuoxn po 2025
roaa» (Pacnopspkenue [IpaBurensctsa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJIXOA0B K pa3pabOTKe MporpamMmbl 10 XUMHHM, K ONpPEJeNICHUIO 001Iel cTpaTeruu ooy4eHus,
BOCIIUTAHHS M PA3BUTHUS OOYHYAIOLIMXCS cpelcTBaMH yueOHoro mpenmera «Xumus» ainst 10-11 kimaccoB Ha
0a30BOM ypoBHE cocTaBwIHM KoHIenTyaimbHble nojoxkeHnss GI'OC COO o B3auMo00yCIOBICHHOCTH IIEJIEH,
COJIepKaHus, pe3yJIbTaTOB 00y4YeHHs U TPeOOBaHUN K YPOBHIO MTOJTOTOBKH BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHue, MOTyyaeMoe BBIITYCKHUKaMU 00111e00pa30BaTeIbHON OpraHu3aliy, sIBISETCS
HEOThEMJIEMOM 4YacThl0 MX 00pazoBaHHOCTH. OHO CIYXKUT 3aBepUIAIONIMM JTAllOM pealu3alud Ha
COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KJIFOUEBHIX IIEHHOCTEH, MPUCYIIHX IEIOCTHONW CUCTEME XUMUIECKOTO
oOpa3oBaHMs. DTH LEHHOCTH KacaloTCsl IMO3HAHUS 3aKOHOB MPUPOABI, (POPMHUPOBAHUS MHUPOBO33PEHUS U
o0mIeil KyInbTyphl YEOBEKa, a TaKXKe JKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/I0POBBIO H
NpUPOIHON cpene. Peanmm3yercss xummdeckoe oOpa3oBaHWe OOydYarOMIMXCsl Ha YPOBHE CPETHEro OO0IIero
o0pa3oBaHMs CpefCTBAaMH Y4eOHOTO IpeaMeTa « XUMUSD», COACPKAHUE U MTOCTPOCHHE KOTOPOTO OMpeAeNCHBI B
nporpamMmme 1Mmo XWUMHU C y‘-IéTOM CHGHI/I(i)I/IKI/I HAayKHN XHUMWH, e€ 3HaueHUsI B IIO3HAHUU npupoasl U B
MaTepHUaIbHOW JKU3HU OOIIecTBa, a Takke C Yy4ETOM OOMIMX Meleid W MPHUHIIMIIOB, XapaKTePHU3YIOIIUX
COBPEMEHHOE COCTOSIHUE CHCTEMBI CpeHeTo o01iero oopa3zoBanus B Poccuiickoii deneparum.

XUMHUS KaK 3JIEMEHT CUCTEMBbl €CTECTBEHHBIX HayK UIPaeT 0COOYI0 POJb B COBPEMEHHOW IUBUIIM3ALNH,
B CO3/1aHUU HOBOM 0a3bl MaTepuaibHOM KyJabTypbl. OHa BHOCUT CBOM BKJIaJ B (POPMUPOBAHUE PALMOHATIBHOTO
HAayYHOTO MBILIUIEHUS, B CO3JaHUE IIEJIOCTHOIO MPEACTaBICHHUS 00 OKpYXalolleM MHpE KaK O €IUHCTBE
IPUPOJBI M YelIOoBeKa, KoTopoe (opMHUpYyeTCs B XMMHUU Ha OCHOBE TOHUMAaHHS BEIIECTBEHHOI'O COCTaBa
OKpY’KaroIlero MMpa, OCO3HAHUS B3aMMOCBSA3M MEXIY CTPOCHHEM BEIIECTB, MX CBONCTBAMH M BO3MOKHBIMU
001acTAMH IPUMEHEHHUS.

TecHO B3aMMOAEHCTBYS C APYTMMH €CTECTBEHHBIMM HAyKaMH, XUMHS CTajga HEOTHEMJIEMON YacThbIO
MHUPOBOW KyJIBTYPBl, HEOOXOIMMBIM YCIOBHEM YCIEIIHOTO TPyAa U JKU3HU KaKJOro 4jieHa OOIIecTBa.
CoBpeMeHHass XMMHs KaK HayKa CO3MAATeIbHAs, KAK HayKa BBICOKMX TEXHOJIOTMM HAIIPABJICHA HA PELICHUE
r7100aNbHBIX TMPOOJIEM YCTOHYMBOTO pPa3BUTHS YEJIOBEYECTBA — CHIPbEBOM, HYHEPreTHUECKOW, MHIICBOH,
9KOJIOTUYECKOM O€30MaCHOCTH U OXPaHBbl 3J0POBbS.

B coorBercTBUM ¢ OOmIMMHU HENSIMH M TPUHLUIAMU CpeAHEro oOlIero oOpa3oBaHUs CcoOAepKaHHe
npenMera «Xumus» (10-11 kmaccsl, 6a30BbIi YpOBEHb M3YYECHHS) OPHEHTUPOBAHO MPEUMYIIECTBEHHO Ha
OOMICKYJIBTYPHYIO TOATOTOBKY OOYYarOIIUXCs, HEOOXOIUMYI0 WM Ui BBIPAOOTKH MHPOBO33PEHUYECKUX
OPUEHTHPOB, YCIEIIHOTO BKIIIOUEHUS B KHU3Hb COIUYMA, MPOJIOJDKEHUSI 00pa30BaHus B Pa3IMUHbIX 00JIACTSX,
HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMHUEH.

CocraBnsrolmiuMu npeameTa « XuMus» sBIs0TCa 6a30Bble Kypebl — «Opranudeckas Xumus» u «O01mas
U HEOpraHW4yecKass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEpKaHUS KOTOPBIX SIBISIFOTCS OCHOBBI 0a30BOM
HayKHM: CHUCT€Ma 3HAaHMHM MO HEOPraHWYeCKOM XMMHMU (C BKIIOYCHHEM 3HAaHMWA W3 OOIed XUMHUH) U
opranudeckor xumuu. POpMHUPOBaHHWE TAHHOW CHCTEMBI 3HAHWH MPU W3YYEHUU TpeIMeTa O0OCeCIeUHBAET
BO3MOKHOCTh PACCMOTPEHHUSI BCEIrO MHOT000pa3usi BEIIECTB HA OCHOBE OOIIMX MOHSATHHA, 3aKOHOB M TEOPUI
XUMHH.



Crpykrypa comepxkaHusi KypcoB — «Opranuueckass xumus» u «OOmas u HEOpraHUYecKas XUMUS)
chopMHpoBaHa B pOrpaMMe 10 XUMHUH Ha OCHOBE CHCTEMHOTO IMOJIX0/1a K U3YUEHHIO YyUeOHOro MaTepuaia u
00yCIIOBJIEHa UCTOPHYECKH OOOCHOBAHHBIM PAa3BUTHEM 3HAHHWM HA OMpPENEIEHHBIX TECOPETHUYECKUX YPOBHSX.
Tak, B Kypce opraHM4ecKoi XMMHUHU BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIACCHUYECKO TEOPUU CTPOCHHUS
OpPraHMYECKUX COCIMHEHUH, a TaKKe Ha YPOBHE CTEPEOXUMHUYECKHX M JJICKTPOHHBIX MPEICTABICHHUA O
cTpoeHuH BelecTB. CBeieHUs 00 U3yYaeMbIX B Kypce BEIIECTBAX AAIOTCS B Pa3BUTUHU — OT YTJIEBOJIOPOAOB JI0
CIIO)KHBIX OHMOJOTMYECKH AaKTUBHBIX COCAMHEHMI. B Kypce OpraHMYecKod XUMHHM TMOJIydYaloT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHMs TE€pPBOHAYAIBHBIC TIPEICTABICHUS O
XUMHYECKON CBSI3U, KIACCHU(UKAIMOHHBIX TPU3HAKAX BEIIECTB, 3aBUCUMOCTH CBOWCTB BEIIECTB OT HUX
CTPOCHHSI, 0 XUMUYECKOM peaKkiuu.

[Tox HOBBIM yrJiOM 3peHHs B MpenMere «XHUMHUs» 0a30BOTO YPOBHSI pacCMaTpUBAETCS M3YUYEHHBIH Ha
YpPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUA TEOPETUYECKUIl MaTepuan M (PAKTOJOTHUYECKHE CBEACHUA O
BELIECTBAX M XMMMYecKOH peakuuu. Tak, B uyacTHOocTH, B Kypce «OOmias ¥ HeopraHudeckas XUMUs»
o0ydaromuMcsl  MPEAOCTABISIETCS BO3MOXKHOCTH  OCO3HATh 3HAYeHHE TMEPUOJAMYECKOTO 3aKOHa ¢
O0IIETEOPETUIECKUX W METOJOJIOTHUECKUX TO3UINH, TIyO’Ke MOHATh MCTOPUYECKOEe M3MEHEHHE (DyHKITHA
ATOTO0 3aKOHA — OT 0000IIaromIel 10 00BSICHSIONIEH U TPOTHO3UPYIOICH.

Enunas cucrema 3HaHMIA O BaKHEHIINX BEIIECTBAaX, UX COCTaBe, CTPOCHHUH, CBOMCTBAX M MPUMEHEHUH, a
TAKIKC O XUMHUYCCKUX PCAKIUAX, UX CYITHOCTU U 3aKOHOMCPHOCTAX MPOTCKAHUSA JOIOJHACTCA B Kypcax 10 u
11 kiaccoB 3JIEMEHTaMH COJEPM AHUS, UMEIOIHUMHU KYyJIbTYPOJOTHYECKU M TMPUKIATHON XapakTep. OTH
3HAHUS CHOCOOCTBYIOT MOHMMAHHUIO B3aHMMOCBSI3M XUMHM C JPYTHMHM HayKaMH, PacKpbIBalOT €€ pojib B
MO3HABATEIIbHON U TMPAKTUYECKOM JEsITeNbHOCTH YeJIOBEKa, CHOCOOCTBYIOT BOCIHUTAHUIO YBaXKEHHUS K
nmponeccy TBOpUYCCTBA B OGH&CTI/I TCOpHUU U TMPAKTUYCCKUX HpI/IHO)KCHI/II\/'I XUMHHU, TIOMOT'AlOT BBIITYCKHUKY
OPUEHTHPOBATHCS B OOILIECTBEHHO M JMYHOCTHO 3HAUMMBIX IpPOOJIeMax, CBA3aHHBIX C XUMHUEH, KPUTHUECKH
OCMBICJIMBATH I/IH(i)OpMaLII/IIO U TMPUMCHATH eé JJ11 TIOITOJIHCHU A 3HaHI/If/'I, pCIICHNA HWHTCIUICKTYAJIbHBIX H
AKCIIEPUMEHTAJIbHBIX HCCIIEeIOBAaTENbCKUX 3a7ady. B 1enoM conepkaHue ydeOHOro mnpenMera «XuUMUS»
JTAHHOTO YPOBHS M3Y4YEHHs OPHEHTHUPOBAHO HA (pOpMUpOBaHHUE Yy 00YUAIOIIUXCS MUPOBO33PEHUECKON OCHOBBI
JUIS IOHUMaHUs GUIIocoPCKuX UjeH, TaKMX Kak: MaTepUaIbHOE €JMHCTBO HEOPTaHMUECKOr0 U OPraHUYECKOTo
MHUpa, 00YCIIOBICHHOCTh CBOWCTB BEIECTB MX COCTABOM M CTPOEHHEM, MIO3HABAEMOCTh MPUPOIHBIX SBICHUIN
NyTéM DSKCIIEPUMEHTa U pEIIeHUs MPOTUBOPEUYMIl MEXIy HOBBIMH (akTaMM U TEOPETUYECKUMU
nNpeANnOCbUIKaAMHU, OCO3HAHUC POJIM XUMHUHU B PCHICHUHU SKOJIOTHYCCKUX npoGneM, a TaKXe HpO6JIeM
cOepeKeHUsI SHEPTeTHUECKUX PECYPCOB, ChIPbs, CO3aHUS HOBBIX TEXHOJIOTHI U MaTEpPHUAJIOB.

B numane perrenust 3a71a4 BOCIIUTaHUS, PAa3BUTHUS M COLHATIM3ANNH 00yJarOIINXCsl TPUHATHIE TPOTPaMMOi
M0 XMMHHU TOJIXObI K OTIPEJICICHUIO COJIePKAHUS U TIOCTPOCHHUS IIPeMeTa MPeyCMaTpUBaIOT (POPMHUPOBAHUE
YHHUBEPCAIBHBIX Y4YEOHBIX ICUCTBHH, MMEIONIMX 0a30BOE 3HAUYEHHWE /IS PA3IMYHBIX BUIOB ICATEIHHOCTH:
pemieHust mpobaeM, MOUCKa, aHalu3a U 00paboTKK MH(OpMAIK, HEOOXOTUMBIX IJIsi MPHOOPETEHHUS OIBITA
MPAKTUIECKON M MCCIIE0BATEIILCKON eI TETHHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TO3HAHUU XUMUH.

B mpaxTuke mpenofaBaHus XMMHU KaK Ha YpOBHE OCHOBHOTO OOIIET0 0Opa3oBaHMs, TaK W Ha YPOBHE
cpeaHero oOmiero oOpa3oBaHuUs, MPHU OMNPEACIICHUH COAEPKATEIbHON XapaKTEepUCTUKHM LEeNed H3ydeHUs
IpeJMeTa HalpaBJIEHUEM MEPBOCTENEHHOW 3HAUYMMOCTH TPAAMLIMOHHO TNpPU3HAETCS (HOPMHUPOBAHHE OCHOB
XMMHUYECKON HayKH Kak OOJIaCTM COBPEMEHHOI'O0 €CTECTBO3HAHMS, NMPAKTHUUYECKOW IEATENIbHOCTH YelloBeKa U
KaK OJIHOTO W3 KOMIIOHEHTOB MHUPOBON KyibTypbl. C METOAMYECKONM TOUKHM 3pEHHUSl TaKOM MOIXO0J K
OIIPEACIICHUIO LIEJIEH N3YUYEHHUs ITPEIMETA SBJISETCS BIIOJIHE ONPABIAHHBIM.

CornacHo JaHHOUM TOYKE 3pEHUs TTABHBIMH LEISIMH W3YYCHHS MpeaMeTa « XuMus» Ha 0a30BOM YpOBHE
(10 -11 xu1.) sIBASIFOTCS:

(hopMHUpOBaHKME CHCTEMbl XUMUUYECKMX 3HAHMM KaK BaKHEHIICH COCTABISIONICH €CTECTBEHHO-HAYYHON
KapTUHBI MUPA, B OCHOBE KOTOPOI JIeKaT KII0UYeBbIe MOHATUS, (DyHIaMEHTATbHbIEC 3aKOHBI U TEOPUH XUMUH,
OCBOCHHC A3bIKa HAayKH, YCBOCHHUC W IMOHUMAHHUC CYIIHOCTU JOCTYIIHBIX O606HI€HI/II71 MHPOBO33PCHUYCCKOTO
XapakTepa, 03HaKOMJICHHE C UCTOPHEH UX pa3BUTHSI U CTAHOBIICHUS;



(dbopMUpOBaHHE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METOJaX MO3HAHHS BEHIECTB U XUMHUYECKUX
peakmuii, HeoOXOAMMBIX JUIsl TPHOOPETEHUS YMEHHMM OpPHUEHTHPOBATHCS B MHUPE BEIIECTB M XUMHUUYECKHX
SIBJIEHU, UMEIOLINX MECTO B IPUPOJIE, B IPAKTUUECKOM U ITOBCEIHEBHOM KU3HU;

pa3BUTHE YMEHHUA U CIOCOOOB JESITCIBHOCTH, CBSI3aHHBIX C HAONIOJCHHEM U OOBSCHEHHUEM
XUMHYECKOTO IKCIIEPUMEHTA, COOJIIOICHHEM TIPAaBHIT 0€30MacCHOTO OOpAIeHHSI C BEIECTBAMHU.

Hapsny ¢ atuM, conepxatenbHas XapakTEpUCTUKA 1IeJIel U 3a7a4 U3y4eHUs MPEAMETa B IPOrpamMme I1o
XMMHW yTOYHEHA ¥ CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH IPUOPUTETAMH B CUCTEME CPETHETO 00IIero
obpa3oBanus. CerofHs B NMpenoJaBaHUM XUMHUH B OOJIbIICH CTENEHN OTAAETCS MPeNNoYTeHUEe MPaKTHUECKOM
KOMIIOHEHTE COJIepKaHusl 00yUeHHsI, OpPUCHTHPOBAHHON HA MOJIOTOBKY BBITYCKHHKA 00IIE00pa3oBaTEeIbHON
OpraHu3aliy, BIAJCIOLUIEr0 He HAOOPOM 3HAHUM, a (PyHKIMOHAIBHONW IPaMOTHOCTBIO, TO €CTh CIOCO0aMH U
YMEHHUSIMHU aKTUBHOI'O MOJIYYEHHUS 3HAHUM U MPUMEHEHUS UX B peajbHOMN JKU3HU JJIS PELICHUS] TPAKTHUECKUX
3aj1ad.

B cBs3u ¢ atum pu HU3YyUYCHUH HPCIAMCETa «XUMHUS AOMUHHUPYIOIICC 3HAYUCHUC HpI/IO6pCTaIOT TaKueC
eIk 1 3aJa4i, KaK:

ajantauus oO0y4aromMxcs K YCIOBUSIM JUHAMHYHO pa3BUBAIOLIErocs Mupa, (opMUpOBaHUE
MHTEJJIEKTYyallbHO Pa3BUTON JIMYHOCTH, TOTOBOM K caM000pa30BaHHIO, COTPYIHUYECTBY, CAMOCTOSTEILHOMY
MPUHATHIO TPAMOTHBIX PELIEHUI B KOHKPETHBIX >KM3HEHHBIX CUTYalLlUsAX, CBS3AHHBIX C BELIECTBAMM U HX
IIPUMEHEHHEM;

dbopmupoBaHre y OOyYarONIUXCs KJIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETCHIIMI), HWMEIOIINX
YHHUBEPCAJIbHOE 3HAYEHUE JUIS Pa3IMYHBIX BUIOB JCSATCIBHOCTH: PEIICHHs MPOOJieM, MOWCKA, aHaInu3a U
00paboTKu WHpOPMAIINN, HEOOXOIUMBIX JIJIsI MPUOOPETEHUS OTBITA ACITSILHOCTH, KOTOPAask 3aHAMAET BAKHOE
MECTO B TIO3HAHWUU XUMUH, & TAKXKE JUISI OIICHKH C MO3UIMIA YKOJIOTUIECKOM 0€30MaCHOCTH XapaKTepa BIUSHUS
BEIIECTB M XUMUYECKHX MPOIECCOB HA OPTAHM3M YEJIOBEKA M MMPUPOIHYIO CPEILY;

pa3BUTHE MTO3HABATEIBHBIX HHTEPECOB, MHTEIUIEKTYAIbHBIX M TBOPUYECKUX CITOCOOHOCTEH 00yJarOmuXcs:
CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpeTaTh HOBbIE 3HAHMS IO XUMHHM B COOTBETCTBUU C JKU3HCHHBIMU
NoTPeOHOCTSAMH, UCIOIB30BATH COBPEMEHHbIE HH(OPMAIIMOHHBIE TEXHOJIOTHUH IS TIOMCKA M aHaIM3a y4eOHOM
Y Hay4HO-TIOIYJIAPHON MH(OPMALIUK XMMHYECKOT'O COJePKAHNUS;

dopMupoBaHHE W pPa3BUTHE Yy OOYYAIOUIMXCS ACCONMATHBHOTO M JIOTMYECKOTO MBIIIICHUS,
HAOJII0AAaTEIbHOCTH, COOPAaHHOCTH, AKKypPaTHOCTH, KOTOpPBIE OCOOCHHO HEOOXOAMMBI, B YacTHOCTH, NpPHU
IUTAHUPOBAHHUHN M IPOBEICHUN XMMHUYIECKOTO IKCIIEPUMEHTA;

BOCHHUTaHME y O0yyarommxcs yOoexxAEHHOCTH B TyMaHHUCTUYECKOM HANpaBICHHOCTH XUMUH, €€ Ba)KHOM
POJU B pELICHUH TTI00ATBHBIX MPOOJIEM PAlMOHAIBHOTO MPUPOAONOIB30BaHNUS, TONOTHEHHUS YHEPTETHUECKUX
PECypcoB U COXpPAHEHUS TMPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHHS K
MPUPOJIE U CBOEMY 3/IOPOBBIO, a TaKKe MPUOOPETEHHUs OMbITAa HCIOIH30BAHUS MOTYUYEHHBIX 3HAHUM IS
MIPUHSITHS TPAMOTHBIX PEIICHUI B CUTYAIHSX, CBSI3aHHBIX C XUMUYCCKUMHU SIBJICHUSIMH.

B yueOHOM maHe cpeaHero o61iero o0pa3oBaHus NpeaMeT « XUMUs 0a30BOr0 YPOBHS BXOJUT B COCTaB
npeaMeTHOH obnacTu «EcTecTBeHHO-HAay4YHBIE TPEAMETHI.

OO0miee 4yMciaO 4YacoB, OTBEAEHHBIX JUISI M3YYEHHS XHMHHM, Ha 0a30BOM YpPOBHE CpPETHEro OOIero
oOpa3zoBanusi, coctaBiseT 68 yacos: B 10 kimacce — 34 vaca (1 yac B Henento), B 11 kmacce — 34 gaca (1 yac B
HEJIEIIO).



COILEP)KAHUE OBYYEHMUAA
10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernyeckne 0CHOBbI OPraHHMY€eCKOM XUMHH

[IpenmeT opraHnyeckold XUMHMH: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUCHUE B TMIOJYYECHUH HOBBIX BELIECTB
U MarepuasioB. Teopus CTpoeHMsI OopraHMYecKux coequHeHuil A. M. ByTnepoBa, €€ OCHOBHBIE IOJIOKEHUS.
CtpyKTypHBIE (POPMYJIBI OPTaHMYECKUX BEIIeCTB. [ oMoorusi, n3oMepus. XUMUYECKask CBSI3b B OPraHMYECKUX
COCIUHEHUX — OIMHAPHBIC U KPATHBIE CBA3H.

IIpencraBienue o kiaaccu(puKay OpraHMuecKux BemecTB. HoMeHknaTypa opraHMueckux COeAMHEHUH
(cucteMaTnueckasi) U TPUBHAJIbHBIE HA3BAHUS BaKHEHIINX MPEACTABUTENIEH KIIACCOB OPIraHUUYECKUX BEIIECTB.

OKCIIepUMEHTAJIbHbIE METOAbl M3YUYEHHUS BEIECTB M UX IPEBpAIllEHUI: O3HAKOMJIEHHE ¢ oOpa3uamu
OPraHMYECKHX BELIECTB M MaTepHajaMd Ha MX OCHOBE, MOJICIMPOBAHHUE MOJIEKYJ OPTaHUYECKHUX BEILECTB,
HaOMIoZIeHHe W OINHUCaHME JEMOHCTPAlMOHHBIX OIBITOB MO MPEBPAIEHUI0 OPraHMYECKHUX BELIECTB MpHU
HarpeBaHuu (IUIaBJIeHUE, OOyTIIMBAaHUE U TOPEHHUE).

YriaeBoaoponasl

AJIKaHBI: COCTaB U CTPOEHHE, TOMOJOTHYECKHM psAn. MeTaH M 3TaH — MPOCTEHIINE MPEACTABUTEIN
aJIKaHOB: (PM3MYECKHE M XMMUYECKHE CBOMCTBA (peakiMM 3aMEIeHHUs] U TOPEHUs), HaXOXKAECHUE B MPHUPOJIE,
[IOJIyYEHUE U IIPUMECHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUHN Psil. DTUIIEH U IPONUIIEH — IPOCTENIINE IPEACTaBUTENN
aJIKeHOB: ()M3MYECKHE M XMMUYECKHE CBOWCTBA (pEaklUMU TUIPUPOBAHMSI, TaJIOTEHUPOBAHUS, TUApaTaIH,
OKHCJICHH U TOJIMMEPU3ALIUH), TIOTY4YEeHUE U IPUMEHEHHE.

Anxanuensl: OytaaueH-1,3 u metmnOyTtanuen-1,3: crpoeHue, BaKHEHIIME XHMHYECKHE CBOWCTBA
(peakuust nonuMepu3sanun). [lomydyeHne CHHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKUHBL: cOCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psald. ALETUIeH — MPOCTEUIINi
IPEICTaBUTENb AJKUHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XMMHUYECKHE CBOMCTBA (peakluK TUAPHUPOBAHUS,
rajJlOTeHUPOBAHUs, THIpATAllUK, TOPEHUS ), TOJTyUYEHHE U IPUMEHEHHUE.

Apensbl. bensoin: coctas, cTpoeHue, (GU3NYECKUEe 1 XUMHUECKUE CBOWCTBA (PEaKIMK TaIOTeHUPOBAHUS U
HUTPOBAHUS), MOJIyY€HUE U NPUMEHEHUueE. Tonyon. cocmas, cmpoenue, Quauyeckue u Xumudeckue ceoucmea
(peakyuu eanoceHupo8anus U HUMPOBanus), noaydyeHue u npumenenue. TOKCUUHOCTb apeHOB. ['eHeTHuecKas
CBSI3b MEXY YINIEBOJOPOJAMHU, IPUHAIEKAIUMH K PA3JIMYHBIM KJIacCaM.

[TpuponHble UCTOYHUKHU YTIeBogoponoB. IIpupoansiii ra3 u momyTtHble HedTsaHbIe Ta3sl. Hedth u eé
npoucxoxaeHue. CrnocoObl mnepepabOTKH HEPTH: NEPEroHKa, KPEKUHI (TEPMUUYECKUM, KaTalIUTUYECKUN),
nupoinu3. IIponykTsl nepepaboTku HEPTH, UX IPUMEHEHUE B POMBIIUIEHHOCTH U B ObITY. KaMeHHBIH yromas u

MPOIYKTHI €r0 MepepaboTKH.



DOKCHEepUMEHTAJIbHBIE METO/bl M3yUYeHHs BEIIECTB M HMX IPEBpAIICHUI: O3HAKOMIIEHHE C oOpa3namu
IUIacTMAace, KayqyKoB M pe3uHsl, kouiekuuu «Hed1b» u «Yronby», MonenupoBaHue MOJIEKYI yIIIEBOAOPOIOB U

raJJOr¢HONpOU3BOAHLBIX, ITPOBCACHUE MIPaKTUIECKOM Da6OTI)IZ IMOJIYYCHHUEC 3THJICHA U U3YUYCHHUEC €TI0 CBOMCTB.

PacuéTHrble 3amaun.

Brrurcnenus o ypaBHEHUIO XHMHUYECKOW peakuuu (Macchl, 00bEMa, KOMMYECTBA UCXOIHOTO BEIECTBA
WIM TIPOAYKTa PEaKIMHh IO HM3BECTHBIM Macce, 00BhEMY, KOJIMYECTBY OJHOTO M3 HWCXOIHBIX BEIIECTB HITU
MIPOYKTOB PEAKITUH).

Kucnopoacoaepskaue opranu4eckue coeJHHeHHU

[IpenenpHBIE OMHOATOMHBIE CHHPTHL. METaHOT W ATAHON: CTPOCHHUE, (PU3NYECKUE U XUMHUYCCKUE
CBOMCTBa (peakiuy C aKTUBHBIMH METaJUIaMH, TaJOT€HOBOAOPOJAaMHU, TOPEHHUE), MpUMeHeHune. BogoponHbie
CBSI3U MEXJ1y MOJIEKYJIaMH CIIUPTOB. J{eficTBuEe MeTaHOIa U ATaHOJIa Ha OPraHU3M YeJIOBEKa.

MHoOroaToMHbI€ CIUPTHL. DTUICHIIIHKONIb U TIUIEPUH: CTPOCHHE, PU3NIECKUE U XUMUYECKHUE CBONCTBA
(B3aMMOJIEHCTBHUE CO IIEIIOUHBIMH METAJIAMH, KAYeCTBCHHAS PEAKIMs Ha MHOTOATOMHbBIE CIIUPTHI). JleiicTBre
Ha OpraHu3M uesoBeka. [[pumeHenne mmiepuHa u STUICHTITUKOIS.

@deHOo: CTPOCHHWE MOJCKY/Ibl, (U3MYECKHEe W XHMHYECKHE CBOHCTBA. TOKCHMYHOCTH (heHoma.
[Tpumenenue denomna.

Anpaerunnsl U kemowusl. DopManbIerul, aleTalbIeIH/I: CTPOCHUE, (PU3MUECKIEe U XUMUYECKUE CBOMCTBA
(peakuu OKUCIICHHUS U BOCCTAHOBJICHHSI, KAYCCTBCHHBIC PEAKIIHH ), TIOTYUCHHUE U TPUMCHCHUE.

OnHOOCHOBHBIE TpefesibHble KapOOHOBBIE KUCIOThL. MypaBbHHAs U YKCYCHas KHCIOTBI: CTPOEHHUE,
dbuznueckre M XUMHUYECKUE CBONCTBa (CBOICTBa, OOIIMe AN Kilacca KUCIOT, peakuus 3TepuduKaiun),
nonyueHue u npuMeHenue. CTeapuHOBas W OJIEMHOBAsI KHUCIOTHI KaK MPEACTABUTENN BBICIINX KapOOHOBBIX
KHUCJIOT. MbljIa KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX MOIOIIEE EHCTBUE.

CnoxHble >QHUpbl Kak NPOU3BOAHBIE KapOOHOBBIX KHCIOT. ['maponus ciaokHbIX 3¢upoB. JKupsbl
I'upponus xupos. [Ipumenenue xxupoB. buonornyeckas poiib ) KUPOB.

VYreBoabl: cocTas, Kinaccuukamnus yrieBoaoB (MOHO-, - M MTOIUcaxapuabl). [ Moko3a — npoctemmit
MOHOCaxXapuJi: 0COOEHHOCTU CTPOCHUSI MOJIEKYJbI, (PM3MUECKHEe U XMMHUECKHE CBOWCTBA (B3aUMOJIEHCTBUE C
ruapokcuaom meau(ll), okucnenne ammuadHbIM pacTBOpoM okcuza cepedpa(l), BoccraHoBieHue, OpokeHne
[JIIOKO3b1), HAXOXKJIEHUE B MPHUpOJie, TPUMEHEeHUe, ouonornueckast poib. @orocunre3. Opykrosa kak u3oMep
TJTFOKO3BI.

Kpaxman u niemntono3a kak npupoabie nonuMepsl. CTpoeHne Kpaxmana U Heuiono3sl. dusnueckue u
XUMUYECKHE CBOMCTBA Kpaxmasia (THAPOJIN3, KAaYeCTBEHHAS PEAKIUS C KUOJIOM).

DKcIiepUMeHTaIbHbIE METObl M3YUYEHHUS BEIECTB M WX MPEBpAllleHUi: MpOBeIeHUE, HAONIOACHUE U
OMHCaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIHPTOB, KAYECTBEHHBIC PEAKIIMH OJAHOATOMHBIX CIIMPTOB
(okucnenue odtaHona okcuaom wmenu(Il)), MHOroaTOMHBIX CHOUPTOB (B3aMMOACWCTBHE TIUIEPUHA C
ruapokcugom Menu(ll)), anpaerugoB (OKMCICHHE aMMUAYHBIM pacTBOpoM okcuaa cepedpa(l) u rugpoxcumaom
menu(Il), B3auMomeicTBUE Kpaxmaja C HOIOM), NMPOBEACHHE IMPAKTUYECKON pabOThI: CBOWCTBAa pacTBOpa

YKCYCHOM KHCIIOTBI.



Pacuérnbie 3amaun.

Brruncienus mo ypaBHEHUIO XUMHUECKON peakuuu (Macchl, 00bEMa, KOTMYECTBA HCXOHOTO BEUIECTBA
WIM TPOAYKTa pEaklMU IO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 HCXOAHBIX BEIIECTB WIIU
MIPOAYKTOB PEAKIIHH).

A3oTconeprKaliye OpraHMueCcKue COeAUHEHHS.

AMHHOKUCIIOTEL KaK aM(bOTepHBIG OpPraHU4YC€CKUC COCAWHCHUS. duznyeckre U XUMHYECCKHE CBOMCTBA
aMUHOKHCIIOT (Ha mpuMepe MIUIHMHA). buonornyeckoe 3HaueHre aMUHOKHUCIIOT. [lenTuabt.

benku kak mpUpPOIHBIE BBICOKOMOJEKYISIpHbIE coeduHeHus. [lepBuyHas, BTOpUYHAS U TPETUYHAS
CTpyKTypa OenkoB. XMMHUYECKHE CBOMCTBAa OCNKOB: THUAPOJM3, JACHATypalus, KayeCTBEHHbIC pPEaKUUd Ha
OenKw.

DKCIIepUMEHTAIbHbIE METOJbl M3Y4YEHHs BEIIECTB M MX MpeBpalleHHil: HaOlIoqeHHue U OIMUCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATypalusi OEJIKOB P HarPEBaHUH, [IBETHBIC PEaKIIHH OCIIKOB.

BbicokoMoJiekysipHbIe cOeUHEHUsI

OCHOBHBIE TOHATHS XMUMHHM BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMEp, MOJIMMEp, CTPYKTypHOE
3BEHO, CTENEHb [MOJUMEpH3alK, CpenHsis MoJeKyasipHas Macca. (OCHOBHbIE METOIbl CHHTE3a
BBICOKOMOJIEKYIISIPHBIX COSAMHEHUN — MOJIMMEPHU3aIusl U MOJIUKOHICHC AL

DOKCHEepUMEHTAJIbHBIE METO/bl M3Y4YCHHs BEIIECTB M HMX IPEBpAIICHUI: O3HAKOMIIEHHE C oOpa3lamu
MMPpUPOAHBIX U UCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC, KAYYYKOB.

MexnpeaMeTHbIe CBSI3H.

Peanmzamusi MeXmpeaIMETHBIX CBA3ed Tpu M3yuyeHUM opraHuueckoil xummu B 10 Kiacce
OCYHICCTBIIACTCA YCPC3 MUCIIOJIB30BAHUC KakK 06H_[I/IX CCTCCTBCHHO-HAYYHbBIX HOHHTHﬁ, TaK H HOHSITI/II\/JI,
ABJIAIOIUXCA CUCTCMHBIMHA IJI OTACIBHBIX IMPEAMCETOB €CTCCTBCHHO-HAYYHOT'O IUKJIA.

OO01ue ecTecTBEHHO-HAay4YHbIE MOHSTHS: SIBICHUE, HAay4HbIN (aKT, THIOTe3a, 3aKOH, TEOpHUs, aHaJM3,
CUHTE3, Ki1accuukaius, NepuoANYHOCTb, HAOIIONEHNE, U3MEPEHNE, SKCTIEPUMEHT, MOJIETTUPOBAHHE.

®dwuszuka: mMarepus, SHEprusi, Macca, aToM, JIEKTPOH, MOJIEKylla, SHEPTeTUYECKUI YPOBEHb, BEIECTBO,
TCJIO, OG’LéM, arperarHoc COCTOAHUC BCUICCTBA, (1)I/I3I/I‘-IGCKI/IG BCJIMYHHBI U CAUHUIIBI UX U3MCPCHUS.

Buonorus: xmerka, opranusm, 6mocdepa, oOMEH BemeCTB B OpraHu3Mme, (HPOTOCHHTE3, OMOIOTHYECKH
aKTHUBHBIC BellecTBa (OCIKH, YIIIEBOABI, )KUPHI, PEPMEHTHI).

['eorpadusi: MuHepabl, TOpHBIE TOPOBI, TOJIE3HBIE UCKOTIAEMBbIE, TOTLTUBO, PECYPCHI.

Texuonorus: IINIICBBIC IMPOAYKTHI, OCHOBBI  pallMOHAJIBHOTO INUTaHUA, MOIOIINEC CcpcacTna,

JICKAPCTBCHHBIC 1 KOCMETUYCCKHUC MPCIapaThbl, MaTCpUaJIbl U3 HCKYCCTBCHHBIX U CUHTCTUYCCKUX BOJIOKOH.



11 KJIACC

OBIIASA U HEOPTAHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI XMMHUH

XUMHYECKUHN IeMEeHT. AToM. SI1po aTroma, H30TOMBI. DJIEKTPOHHAS 000JI09Ka. DHEPTreTHIECKUE YPOBHH,
MOAYpOBHU. ATOMHBIE opOutamu, s-, p-, d- smemeHTH. OCOOEHHOCTH pacHpeleNieHUs JIEKTPOHOB IO
opOHTANIIM B aTOMaX 3JIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB. DIEKTPOHHASI KOH(DUTYpAIUS aTOMOB.

Ilepronnueckuii 3akoH u Ilepuonuueckas cucrema xumuueckux ieMeHToB . 1. Menneneesa. CBs3b
MEpUOANYECKOro 3akoHa M Ilepmommueckod cucreMmbl xmMuueckux avieMeHtoB [l M. MenpeneeBa ¢
COBPEMEHHOI TEOpHEl CTPOEHUS ATOMOB. 3aKOHOMEPHOCTH WM3MEHEHMSI CBOMCTB XMMHUYECKHUX AJIEMEHTOB U
o0pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEIIECTB IO TPYIIaM U MepruoaaM. 3HaYeHHE MePUOTUIECKOTO 3aKOHA
B Pa3BUTHH HAyKH.

CrpoeHue BemiecTBa. XUMHUYECKasi CBSI3b. BHIbl XMMHUECKON CBS3M (KOBaJIEHTHAs HEMOJSIpHAs U
MOJISIpHAsI, MOHHAs, MeTaJuTMIecKas). MexaHu3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMUYECKON CBsI3M (OOMEHHBIN
U JIOHOPHO-aKIeNTOpHBIN). Bomopomnas cBs3b. BaneHTHOCTh. JnekTpooTpuiareabHoCcTh. (CTeneHb
okucJieHUs. IOHbI: KaTHOHBI U AHUOHBI.

BemecTBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJISIPHOTO CTPOEHMSI. 3aKOH IOCTOSIHCTBA COCTaBa BelllecTBa. THUIIbI
KPUCTAJTIMYECKHUX PEIIETOK. 3aBUCUMOCTh CBOKMCTBA BEIIECTB OT TUIA KPUCTAIIINYECKON PEIETKH.

[lonsiTue o nucnepcHbIX cuctemax. VICTMHHBIE M KOJUIOWJHBIE pacTBOpbl. MaccoBasi 10y BEUIECTBA B
pacTBope.

Knaccudpukanuss  HeopraHuyeckux coequHeHuil. HomeHkiaTypa  HEOpPraHMYECKUX  BEIIECTB.
['eneTnyeckas CBsI3b HEOPraHUYECKUX BEIIECTB, IPUHAMIEKAIINX K PA3JIMYHBIM KJIACCaM.

Xumuueckas peakuus. Knaccudukanus XUMHUECKHX pEakiuii B HEOPraHHMYECKOM M OpraHndeckou
XUMHH. 3aKOH COXPAHEHHs MacChl BEILECTB, 3aKOH COXPAHEHUS W IPEBPALICHUS SHEPIrUU MPU XUMUYECKUX
peakuusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT pa3iauuHbIX (akTopoB. OOpaThMble peakuuud. XUMHUYECKOe
paBHOBecue. DakTOPHI, BIUSAIOIINE HA COCTOSIHUE XUMHUUecKoro paBHoBecHs. [Ipunuun Jle larense.

Onekrponutudeckas aucconuanus. CunbHble W cinabble HIeKTponauThl. Cpeaa BOIHBIX PacTBOPOB
BELIECTB: KUCJasi, HeUTpasibHas, [IeJI0YHasl.

OKHCIIUTENBEHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

DKCIIepUMEHTAlbHbIE METOAbl H3YYeHHsI BEIIECTB W UX IMPEBPALEHUI: AEMOHCTpauus TaOmull
«llepuonnueckass cucrema xumuueckux aneMeHtoB J. WM. MeHngeneeBay, H3ydeHHE MOJIEIEH
KPUCTAJNIMYECKUX PEIIETOK, HAONIOAEHHE M ONHUCAaHWE JEMOHCTPAILMOHHBIX W JIAOOPaTOPHBIX OMNBITOB
(paznokeHue nepokcuaa BoAOPOAa B MPUCYTCTBUU KaTalu3aTopa, ONpeelieHue Cpeabl paCTBOPOB BEIIECTB C
MOMOIIbIO YHHUBEPCATBHOTO HHAMKATOPA, PEaKIMH HOHHOTO OOMEHa), MPOBEAEHUE MPAKTUYECKOW pPabOThI

«BnusHue pa3nnyHbIX (AKTOPOB HA CKOPOCTh XUMUYECKOM PEAKIIUN.



Pacuérnsie 3anaun.

Pacuérel o0 ypaBHEHMAM XUMHUYECKMX PEAKLUH, B TOM YHUCJIE TEPMOXUMHUYECKHE PACUETHI, PACUETHI C
HCIIOJIb30BAaHUEM IOHATHUS «MAcCOBasi 10JI BELICCTBAY.

Heopranuyeckasi Xumus

Hemeramnel. Ilonoxenue HemeramwioB B Ilepuoauueckoit cucreme xumuueckux dsnemeHtos J[. M.
MeHpeneeBa 1 0COOCHHOCTH CTPOSHHSI aTOMOB. DHU3HUECKre CBOWCTBA HEMETAIUIOB. AJUIOTPOIIHS HEMETAIUIOB
(Ha mpumepe Kuciopozaa, cepsl, pocdopa u yrinepona).

XuMHUECKHE CBONCTBA Ba)KHEHIIMX HEMETAJUIOB (rajloTeHOB, cepbl, a3oTa, Qocdopa, ymiepona u
KPEeMHHUSA) U UX COCTUHEHUN (OKCHIOB, KUCIOPOICOACPIKALINX KUCIIOT, BOJOPOAHBIX COSAUHEHHIA).

[IpuMeHeHne Ba)XHEUIINX HEMETAJUIOB U UX COCIMHEHUM.

Meramibl. [lonoxkenne wetamwioB B Ilepuogumueckoid cucreme xuMuueckux isnemeHtoB J[. .
MenpaeneeBa. OcoOEHHOCTH CTPOEHMS 3JIEKTPOHHBIX 000J04eK aroMoB MeTamuioB. OOmue duznyeckue
cBoiicTBa MeTasuoB. CIUIaBbl METAJIOB. DJIEKTPOXUMHUUECKHUH psiJl HAIPSHKEHUH METAIIOB.

XUMHYECKHE CBOMCTBA BAXXHEHIINX METAIIOB (HATpUM, Kajdui, KaJdbI[Ud, MarHuii, aJlOMUHHUM, LHHK,
XPOM, JKeJI€30, MEJIb) U UX COCIUHEHUH.

OOu1re criocoObl nomyueHust MeTasioB. [IpumeHeHne MeTasioB B ObITY U TEXHUKE.

OKCIIEpUMEHTAJIBHBIE METO/IbI N3yUEHUS BEILIECTB U UX NPEBPALLEHUI: N3yYEeHNE KOJJIEKIUU «MeTasuibl
U CIUIaBb», OOpa3loB HEMETAJUIOB, pEIIEHHE OHKCIIEPHUMEHTANBHBIX 3a]ad, HaONIOACHWE W ONHCAaHWE
J€MOHCTPALIMOHHBIX U JIAOOPATOPHBIX OMNBITOB (B3aUMOJAEHCTBHE T'MJIPOKCHAA AITIOMUHHUS C pacTBOpaMu
KHCJIOT U I1eJ04el, KaueCTBEHHbIE peaKlMi Ha KaTHOHBI METAJIJIOB).

Pacuérnsle 3anaun.

Pacuétbl macchl BemecTBa WM 00bEMa ra3oB 0 U3BECTHOMY KOJMYECTBY BEIIECTBA, MacCe WU 00bEMY
OZHOTO M3 Y4YacCTBYIOIIMX B PEAKIMU BELIECTB, pacuéThl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOIYKTOB
peakLuu, €CJIM OJHO U3 BEIIECTB UMEET IPUMECH.

XumMus 4 )KU3Hb

Ponp xumum B obecrieueHHH 3KOJOTHYECKOW, PHEPTeTHUECKOW M TMHUIIEBON 0E30MacHOCTH, pa3BUTHH
MeauuuHbL. [IoHATHE 0 HAyYHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX PEaKIUH.

IIpencraBiaenns o0 0OIMX HAYYHBIX MPUHIMIIAX TPOMBIIIJIEHHOTO NOIY4YEeHUs Ba)KHEHIIINX BEIIECTB.

YenoBeKk B MHUpE BELIECTB M MAaTEpUasOB: BaKHEWILNE CTPOUTEIbHBIE MAaTE€pPHAJIbl, KOHCTPYKIIMOHHBIE
Marepuabl, KpacKH, CTEKIIO, KepaMHKa, Marepuaibl s JJIEKTPOHHUKH, HAHOMAarepuasbl, OPraHU4ECKHUE U
MUHEpaJIbHBIC YIOOpEHHUS.

XuMus ¥ 340pOBbE YEJIOBEKA: IIPABWIIA HCIOJIb30BAHMS JIEKAPCTBEHHBIX IPEMApaToOB, IIPaBHIIa
0€301acHOT0 MCIOJIb30BAaHUS MIPENapaToB OBITOBOM XMMHUHU B TIOBCEIHEBHON KHU3HH.

MexnpeaMeTHbIE CBA3H.

Peanmzanust MeXIpeIMETHBIX CBs3ed NpW U3ydeHHH oOmIield W HeopraHmyeckod xumuu B 11 kiacce
OCYILECTBIIAETCS 4Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAyYHBIX IOHATHH, Tak M IOHATHUH,

SABJIAIOIUXCA CUCTCMHBIMHA IJII OTACIIBHBIX MTPEAMCETOB €CTCCTBCHHO-HAYYHOT'O NUKJIIA.



OO0mue ecTeCTBEHHO-HAYYHBIE TOHSATHS: HAYYHBIH (DaKT, TUMOTE3a, 3aKOH, TEOpHsS, aHAIU3, CUHTE3,
KJIacCU(PUKAIUA, IEPUOTUIHOCTH, HAOTIONEHHE, SKCIIEPUMEHT, MOJICTUPOBAHIE, U3MEPECHHE, SIBICHHE.

®duszuka: Marepusi, JHEprusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOII, PAJHOAKTUBHOCTD,
MOJIEKyJia, SHEPTEeTHUECKHUI YpOBEHb, BEUIECTBO, TeNI0, 00BEM, arperaTHoe COCTOSTHUE BEIECTBa, (PU3NUECKUE
BEJIMYUHBI U €IUHULIBI X U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opranusm, skocucreMa, omocdepa, MaKpo- ¥ MHUKPOIIEMEHTHI, BUTAMUHBI, 0OMEH
BELIECTB B OPraHU3Me.

['eorpadust: MuHepabl, TOpHBIE TTOPOBI, TOJIE3HBIE NCKOTIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHomorus: XuMuU4ecKasi IPOMBIILUIEHHOCTb, METAJUTyPrus, MPOU3BOACTBO CTPOUTEIBHBIX MaTepuasoB,
CEJIbCKOXO3SIICTBEHHOE MPOU3BOICTBO, IMHINEBAsI MPOMBIIICHHOCTh, (papMalleBTHUECKasi MPOMBIIIICHHOCTD,
MPOU3BOACTBO KOCMETUYECKUX TMPENnaparoB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MAaTEpHaliOB, SJIEKTPOHHAs

MMPOMBINIJICHHOCTH, HAHOTCXHOJIOT'UH.



IINIAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA INPOI'PAMMBI 11O XMMHUHU HA BA3OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

@®I'OC COO ycraHnaBnuBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOEHHUS OOy4arollMMHCS MpOorpamMmm
cpeanero oOmiero oopa3oBaHusl (JIMYHOCTHBIM, METANPEIMETHBIM U NpeaMeTHbIM). HayduHo-meToanyeckoi
OCHOBOH AJi pa3pabOTKU IUIAHUPYEMBIX PE3yJIbTaTOB OCBOEHUS MPOrpaMM CPEAHEro 0o0Iero oOpa3zoBaHUs
SIBJISIETCSI CUCTEMHO-/1€IT€IbHOCTHBII MOAXOI.

B cooTBeTCTBHM C CHCTEMHO-AEATEIHLHOCTHBIM MOJIXOJOM B CTPYKTYpPE JHMYHOCTHBIX PE3YJIbTaToOB
OCBOGHHS TMpeaMmera «XUMHs» Ha YpPOBHE CpelHero oOmiero oOpa3oBaHMs BBIJCICHBI CIEIYIOIINE
COCTaBJISOLIHE!

0CO3HaHHE 00YYAIONTUMHUCS POCCUNUCKON TPaKIaHCKOW UACHTHYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSITEIbHOCTH U CaMOOIIPEICTICHHIO;

HaJIMYMe MOTUBAIMU K OOYUYEHUIO;

I[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKIACHUH JIMYHOCTH HA OCHOBE KIIFOUEBBIX IIEHHOCTEH M
HMCTOPUYECKUX TPATUIINN 0a30BOI HAyKU XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYarolIMXCs PYKOBOACTBOBAaThCS B CBOCH NIE€ATEIBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTaHOBKAaMHU, IPUCYIIUMH LIETOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHus;

HaJU4YMie MPABOCO3HAHUS HKOJOTHYECKOM KyJIbTypbl M CIIOCOOHOCTM CTaBUTh LEJIU U CTPOUTH
KU3HEHHBIE TIAHBI.

JlnuHOCTHBIE pe3yNnbTaTbl OCBOCHHS IMpeaMeTa «XUMHUS» JOCTUTAIOTCS B €AMHCTBE Y4yeOHON u
BOCITUTATENIbHOU JESATENIBHOCTH B COOTBETCTBUU C TYMAHHCTUYECKUMHU, COLIMOKYIBTYPHBIMH, TyXOBHO-
HPaBCTBEHHBIMH LEHHOCTSIMH U MJ€alaMi POCCUHCKOTO I'Pa)<1aHCKOTO OOIIEeCTBa, MPUHATHIMUA B OOIIECTBE
HOPMAaMH W TPaBWJIAMH TIOBEACHHUS, CHOCOOCTBYIOUIMMH IIPOLIECCAM CaMOIIO3HAHMSA, CaMOpa3BUTHS U
HPABCTBEHHOT'O CTAHOBJICHUSI TUYHOCTU O0yYarOIIUXCS.

JluaHOCTHBIE pE3yNbTaThl OCBOCHHUS MpeaMeTa «XUMHUS» OTpaXkaloT CHOPMUPOBAHHOCTH OIBITA
MO3HABATENFHOW M TPAKTUYECKOM NEATENIbHOCTU OOYYaOUIMXCS M0 peasi3alliil NMPHHATHIX B OOIECTBE
LIEHHOCTEW, B TOM YHCJI€ B YACTH:

1) rpaxIaHCKOro BOCIIUTAHUSA:

0CO3HaHMS OOYYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX IMpaB M OOS3aHHOCTEH, YBaKCHUS K 3aKOHY U
IIPABOIIOPAIKY;

MPEJICTABICHUS O COLMATIbHBIX HOPMax M MPpaBUJIaX MEXKINYHOCTHBIX OTHOILIEHUH B KOJJIEKTUBE;

TOTOBHOCTH K COBMECTHOI TBOPYECKOW IESATENIbHOCTH MPHU CO3JAaHUU YYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX M MMO3HABATENbHBIX 33/]1a4, BHITOJTHEHUU XUMUYECKUX IKCIIEPUMEHTOB;

CMOCOOHOCTH TIOHUMATh M IPUHUMATh MOTUBBI, HAMEPEHHUS, JIOTUKY U apTYMEHTHI IPYTUX NP aHAJIN3Ee

Pa3JIMYHBIX BUAOB y‘I€6HOI71 JACATCIIbHOCTH,



2) NIaTPUOTHYECKOT0 BOCTIUTAHMSL:

[IEHHOCTHOTO OTHOIIEHUS K UCTOPHUECKOMY M HAyYHOMY HACIEAMIO OTEYECTBEHHOM XUMUM;

YBOXEHHUS K TIPOIECCY TBOpPYECTBA B OOJIACTH TEOPUM M TMPAKTUYECKOTO NPUMEHEHHS XUMHH,
OCO3HAHMS TOTO, YTO JIOCTH)KCHUS HAYKH €CTh PE3yJbTaT JUTUTCIBHBIX HAOIOACHHUA, KpPOTOTIUBBIX
AKCIEPUMEHTAJIbHBIX MIOMCKOB, MOCTOSHHOTO TPYy/la YYEHBIX U MPAKTHUKOB;

WHTEpeca W TO3HABATEIbHBIX MOTHBOB B TOJYYEHUH M TOCIEAYIOIIEM aHalu3e WHGOpMAIuu O
MEePEOBbIX TOCTUKEHUSAX COBPEMEHHOM OTEUeCTBEHHOW XUMHUH;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHHUSA:

HPABCTBEHHOI'O CO3HAHHUS, ITHUECKOTO MMOBEICHUS;

CIIOCOOHOCTH OIICHMBaTh CHUTYyallMM, CBSI3aHHbIE C XHUMHWYECKHUMH SIBICHUSMH, W TPUHUMATh
OCO3HAHHBIE PEIICHHUSI, OPUCHTUPYSICh HA MOPaTIbHO-HPABCTBEHHBIE HOPMBI M [ICHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE MOBEJEHUE U MOCTYMKH CBOMX TOBAPHUIICH C MO3MIIMI HPABCTBEHHBIX U
MIPABOBBIX HOPM U OCO3HAaHUE MOCIIEACTBUM ITUX MOCTYIIKOB;

4) ¢popMupOBaHUSA KYJbTYPHI 310POBbS:

MOHMMAHUS IIEHHOCTEH 310pOBOr0 M 0e30macHOro oOpasa >KU3HHM, HEOOXOJUMOCTH OTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBbIO;

coOmroneHnsl MpaBmJl OE30MaCHOTO OOpaIleHHs] ¢ BEIIECTBAMHU B OBITY, MOBCEIHEBHOW XKU3HU U B
TPYZIOBOM NEATENBHOCTH;

MOHWMAHUS [[EHHOCTH TMPAaBWI HWHAWNBUAYATbHOTO W KOJUICKTHBHOTO O€30MacHOTO IIOBENCHUS B
CUTYaIMSIX, yTPOXKAIOIINUX 37]0POBBIO M KU3HU JIFONEH;

OCO3HAHMS TIOCJEACTBUM M HENPUATHS BPEIHBIX MPHUBBIYEK (YHOTPEOIECHUS AaJIKOrojsi, HApKOTHKOB,
KypeHHUs);

5) TpynoBoro BocnMTaHUsA:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4YEOHO-HCCIIEIOBATENBLCKOW JESTEIBHOCTH, OOIIECTBEHHO
MOJIE3HOM, TBOPUYECKOW U IPYTUX BUAAX JIESATEIBHOCTH;

YCTAaHOBKHM Ha aKTHMBHOE Y4YacTHE B PEUICHMM MPAaKTHUYECKHUX 3a/1a4 COLIMAJIbHOW HalpaBlIeHHOCTH (B
paMKax CBOEro Kjacca, IIKOJbI);

WHTEpeca K MPAKTUYECKOMY H3YYCHHIO MPOQECcCCHil pazIuvHOrO poja, B TOM YHUCIE HA OCHOBE
MPUMCHCHHUS MTPSIMETHBIX 3HAHUH 110 XUMUU;

YBaXXCHHUS K TPYLY, JIOISIM TpyJa U pe3yabraTtaM TpyIdOBOH JeATeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYaJIbHOM TpaeKTopuu oOpa3oBaHus, Oymyiien
npodeccun © peanu3alid  COOCTBEHHBIX JKU3HEHHBIX IIJIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEH K XMMHUH, HHTEPECOB U TIOTPEOHOCTEH 001IecTBa;

6) 3K0/10rH4eCcKOro BOCIMTAHUS:

HKOJIOTHYECKH 11eJIECO00pa3HOro OTHOUIEHHS K MPHUPOJE, KaK MCTOYHUKY CYyIIECTBOBAHUS >KU3HHU Ha

3emire;



MOHUMAHUA II00aTbHOTO XapakTepa 3KOJIOTMYECKHUX MpoOsIeM, BIUSHHUS SKOHOMUYECKUX IMPOLIECCOB
Ha COCTOSIHME MPUPOJHOM U COLUAIIBHOM CPEJIbI;

OCO3HAHMSI HEOOXOIUMOCTH HCIOJB30BAaHUS JOCTMIKEHHMH XMMHUU JUIS PELICHHS BOIPOCOB
palOHaIBLHOTO IPUPOJOTIOIB30BAHNUS;

AKTUBHOTO HENPUATUSA [ECUCTBUNA, NPUHOCAIIUMX BpEA OKpY)KaOUIEH MNPUPOIHON Cpene, yMEHUs
MPOTHO3UPOBATh HEONArOMPHUITHBIE HKOJOTHUYECKHE TOCIEACTBHS NPEANPUHUMAEMBIX JEHCTBUH U
MpeI0TBpaIlaTh UX;

HaJU4Yus Pa3BUTOTO SKOJOTUYECKOTO MBIIUIEHMSI, SKOJOTUYECKOW KyJIbTYpbl, OIbITa JIEATEIbHOCTU
9KOJIOTMYECKON HAMpPAaBIEHHOCTH, YMEHHUS PyKOBOJACTBOBAaTHCS MU B ITO3HABATEIbHON, KOMMYHHUKaTUBHOU U
COLIMATILHOM MPAKTHKE, CMIOCOOHOCTH U YMEHUS aKTUBHO MPOTUBOCTOATH UIEOJIOTHH XeModoouw;

7) HeHHOCTH HAYYHOI'O NMO3HAHUSA:

c(OpMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOILLIEIO COBPEMEHHOMY YpPOBHIO Pa3BUTHS HAYKU U
00II1eCTBEHHOM MPAKTHUKH;

MOHUMAHUA CHeIM(PUKUA XUMHH KaK HayKd, OCO3HaHHUS €€ poiau B (OPMHUPOBAHUM PAIMOHATHHOTO
HAyYHOTO MBIIUJICHUS, CO3/aHUM IEJIOCTHOTO MPEACTABICHUS 00 OKpYXKarollleM MHpEe KaKk O EIHHCTBE
IPUPOJBl U YEJIOBEKAa, B IO3HAHUM TNPUPOAHBIX 3aKOHOMEPHOCTEM M pelieHuH NpoOieM COXpaHEHHs
MIPUPOAHOTO PAaBHOBECHS;

yOexKIEHHOCTH B 0CO00i 3HAYMMOCTH XUMUU JJIsi COBPEMEHHOM IIUBIIIM3AIMH: B €€ TYMaHUCTUYECKON
HaNpaBJIEHHOCTH U BaKHOM POJIM B CO3/1aHUU HOBOM 0a3bl MaTepHaIbHON KYJIBTYpbI, PEIICHUN TITO0ATBHBIX
po0sieM YCTOWYMBOTO Pa3BUTHS YEJIOBEUECTBA — CHIPHEBOM, SHEPIETUUECKOM, MUIIEBOW M IKOJIOTMYECKOMN
0€30MacCHOCTH, B Pa3BUTHM MEAMIMHBI, OOECIEUEHUH YCIOBHI YCHIEIIHOTO TpyJa U 3KOJIOTMYECKH
KOM(OPTHOI JKM3HH KaXKIOTO 4iieHa 00IIecTBa;

€CTECTBEHHO-HAyYHON TI'PAaMOTHOCTH: IIOHMMAaHHUS CYIIHOCTH METOJOB IIO3HAHMS, HCIIOJIBb3yEMBIX B
€CTECTBEHHBIX HAayKax, CIIOCOOHOCTH MCIIOJIb30BaTh IOJIydaeMble 3HAHUS JUIsl aHaidu3a M OOBSICHEHUS
SBJICHUH OKPYKAIOIIETO MHpAa W TPOUCXOMSAIIMX B HEM HM3MEHEHWH, YMEHHs JAelarb O0OCHOBAaHHBIC
3aKJIIOYEHUs] Ha OCHOBE HAy4HbIX ()aKTOB M HMEIOIIUXCS JAHHBIX C LEJbI0 TOJYYeHHUS JIOCTOBEPHBIX
BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSTENIBHO MCIIOIB30BAaTh XUMUUECKHE 3HAHUS /TS pelIeHus Ipo0iieM B peaibHbIX
KU3HEHHBIX CUTYyalUsIX;

MHTEpeCa K MO3HAHUIO U UCCIIEN0BATENBCKON EATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETMPEpPHIBHOMY OOpa30BaHUIO M CaMOOOpPa30BaHUIO, K AKTUBHOMY
MOJTYYCHHIO HOBBIX 3HAHUH MO0 XMMHUHU B COOTBETCTBHH C )KU3HEHHBIMU IMOTPEOHOCTIMU;

UHTEpeca K 0COOCHHOCTSM TPyZAa B pa3InUHbIX chepax mpodecCHoHATBHOMN AesITeNbHOCTH.

METAIIPEJIMETHBIE PE3YJIBTATbI
MertanpeaMeTHbIe pe3yabTaThl OCBOCHUS yUeOHOTo mpeaMera « XuMUs Ha YPOBHE CPEIHEro OO0IIero

00pa30BaHUS BKIIFOYAIOT:



3HAYMMbIe U1 (OPMHUPOBAHUS  MHUPOBO33PEHHS  OOYYAIOIIMXCSA  MEXKIAUCIUIUIMHAPHBIC
(MeXIpeIMETHbIC) OOIICHAyYHbIC MOHATHS, OTPAKAIOIIKWE IEMIOCTHOCTh HAyYHOHW KapTHHBI MHpA W
CHeL[I/I(l)I/IKy MCTOOOB IMO3HAHHA, HCIIOJIB3YCMbIX B CCTCCTBCHHBLIX HAyKax (MaTepI/I}I, BCIICCTBO, SHCPTIUA,
SIBJICHHE, TIPOIIECC, CHUCTeMa, Hay4YHBIM (HaKT, TPHUHIUI, THUIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPUS,
UCCIIeI0BaHKE, HAOTIOICHHE, M3MEPEHHE, SKCIICPUMEHT U IPYTHE);

yYHUBEpCaJbHbIC y4eOHbIC JCHCTBHs  (IIO3HABAaTe/bHBbIC, KOMMYHHKATHBHBIC, PETYISATHBHBIC),
obecrnieunBarone ¢GopmMupoBaHue (YHKIMOHAIBLHOW TPaMOTHOCTH U COIMAJIBHOW  KOMIIETCHLIUU
00yJarommxcs;

CIIOCOOHOCTh OOYYarONIMXCS HMCIOIb30BaTh OCBOCHHBIC MEXIUCIMIUIMHAPHBIC, MUPOBO33PEHUECKUEC
3HAHHS ¥ YHUBEPCAIbHBIC YUeOHbIC AEHCTBUS B MO3HABATEILHON M COLUALHOMN MTPAKTHKE.

MeTaHpeHMeTHBIe PE3YJIbTAThI OTPAKAIOT OBJIAACHHUC YHUBCPCAJIbHBIMU y‘IeGHBIMI/I IIO3HaBaTCJIbHBIMU,

KOMMYHHKATUBHBIMHA U PETYJIATUBHBIMHA I[Gf/iCTBHSIMI/I.

OgiiajieHHe YHHUBEPCAJbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1eHCTBUSIMU:

1) 6a3oBbIe JOoTHUECKHUE AeHCTBUS:

CaMOCTOSITEIIEHO (JOPMYIIMPOBATE M AKTYyaTH3UPOBATh MPOOJIEMY, BCECTOPOHHE €€ pacCMaTpUBATh;

OTIPENENATh e ACATEIHHOCTH, 3a/JaBas MapaMeTpbl U KPUTEPUU HX JOCTHIKCHHS, COOTHOCUTH
PE3yABTaThI AESTEIBHOCTH C MMOCTABICHHBIMU LIETSMU;

UCIIONB30BaTh MPU OCBOCHHM 3HAHUN MPUEMBI JIOTHUYECKOTO MBIIUICHUS — BBIICTATh XapaKTepHBIS
MPU3HAKYA TIOHATHH W YCTAHABIWBATh WX B3aMMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIINE ITOHSTHUS IS
0O0BSICHEHHUS OTIETBHBIX (DAKTOB U SIBICHUI;

BBIOMpATh OCHOBAHMSI U KPUTEPUU I KIACCU(PUKAIIUU BEIIECTB U XUMHUECKUX PEaKIui;

YCTaHABIIMBATh IPUIHMHHO-CJICCTBCHHBIE CBSI3U MEXK]y H3y4aeMbIMU SIBICHHUSIMH,

CTPOUTH JIOTHYECKHE pACCYKIACHHs (MHIyKTHBHBIC, JEHyKTUBHBIC, [0 aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH Y MIPOTHBOPEYHS B paCCMATPHUBAEMBIX SBJICHHSIX, ()OPMYITHPOBATH BBIBOJIBI U 3aKIIFOUCHHUS,

MPUMEHATh B TPOIIECCE TMO3HAHUS, HCIOIb3yeMble B XMMHH CHUMBOJIHMYECKHE (3HAKOBBIC) MOJIEIH,
peoOpa3oBbIBaTh MOJIEIbHBIE MPEACTABICHUS — XUMHUYECKUHM 3HAaK (CUMBOJ) JJIEMEHTa, XUMHUYECKas
dbopMyna, ypaBHEHHE XMMHUYECKON peakluyd — MPU PelIeHUH Y4eOHBIX MO3HABATEIBHBIX M MPAKTUYCCKUX
3a/la4, TPUMCHATH HA3BaHHBIC MOJEIBHBIC TPEICTABICHUS JUISI BBISBICHUS XapaKTEPHBIX IPU3HAKOB
M3y4aeMbIX BEIIECTB M XUMHUUYECKUX PEaKITUH.

2) 6a3oBble HCCIEI0BATEIbCKUE el CTBHS:

BJIa/IeTh OCHOBAMHU METOIOB HAYYHOTO MIO3HAHUS BEUIECTB M XUMUYICCKUX PEAKIIUN;

dbopMyIHpOBaTh TEIM W 33Jla9d WCCIICOBAaHUsS, HCIIOJIB30BaTh IMOCTABICHHBIE M CaMOCTOSITCIIHEHO
c(hopMynHpoOBaHHBIE BOMPOCH! B KQU€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI U1 (DOPMHUPOBAHUS TUTIOTE3bI
IO MPOBEPKE MPABHILHOCTH BBICKA3bIBAEMBIX CYXKICHUM;

BJIQJICTh HABBIKAMH CaMOCTOSITEIPHOTO TUIAHUPOBAHUS M MPOBEICHHS YYCHHUYECKHUX JKCIIEPUMEHTOB,

COBCPUICHCTBOBATbL YMCHUA HAOIIOmaTh 3a XOJOM mnmponecca, CaMOCTOATCIBHO IIPOTrHO3UPOBATL €TO



pe3ynbTar, (GopMmynupoBarb O0OOOIIEHHS U BBIBOAbl OTHOCHUTEIBHO JIOCTOBEPHOCTU DPE3yJbTAaTOB
HCCIIEIOBaHUS, COCTABIATh 0OOCHOBaHHBIM OTUYET O MpOAETaHHOM padore;

npuoOpeTaTh OMNBIT YYCHHYECKOM HCCIIEAOBATENbCKOM M TPOCKTHOH JESTEeIbHOCTH, TPOSBIATH
CMOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY TIOMCKY METOAOB pEIICHHS TPAKTHYECKUX 3ajad,
MPUMEHEHHIO PA3JINYHBIX METOJIOB ITO3HAHM.

3) padora c undopmanueii:

OpPHEHTUPOBATHCS B PA3JIMYHBIX MCTOYHHMKAX WHPOpMaUuu (HayyHO-TIOMYJISIpHAsl JIMTEpaTypa
XMUMHAYECKOTO COZCp)KaHUs, CIpPaBOYHBIE MOcoOWs, pecypchl VHTepHeTa), aHANIM3HPOBAaTh WH(POPMALIUIO
pasNUYHBIX BHJOB M (OpPM  MpPEACTaBICHHS, KPUTUYECKH OLEHUBATh €€ JIOCTOBEPHOCTh U
HEMPOTUBOPEUUBOCTD;

(dbopMynupOBaTh 3ampoChl U NPUMEHSTHh PA3JIMYHbIE METOMABI MpPHU MOUCKE M 0TOOpe MH(OpMaIUH,
HEOOXOIMMOM JIJIsl BBITIOJTHEHUST YUEOHBIX 3a/1a4 ONPEAeIEHHOTO TUTIA;

pUOOpeTaTh OMBIT UCMOJIB30BaHUS MH(OPMAIMOHHO-KOMMYHHKATUBHBIX TEXHOJOTHH M pa3IM4YHbIX
MOUCKOBBIX CHCTEM;

CaMOCTOSITENIFHO BBIOMpATh ONTHUMANbHYIO (OpPMY MpeacTaBIeHHS HMHPOpMAIUHM (CXeMbl, Tpadukw,
auarpammbl, TaOJIULbl, PUCYHKH U IPYTHE);

UCIOJIb30BaTh HAy4HbIM fA3BIK B KadeCTBE CpPEACTBA IpU PabOTE C XUMHUYECKOM HH(POpMaIUE:
IPUMEHATh MEXIpeIMeTHbIE ((hrU3nYecKue U MaTeMaTnyeckie) 3HakKu U CUMBOJIbI, (OpPMYJIbl, a00peBUaTyphl,
HOMEHKJIATYpY;

HCITIOJIB30BaTh U Hp€06pa30BI)IBaTI) 3HAaKOBO-CHUMBOJIMYCCKUEC CPCACTBA HATIAJHOCTH.

Ogi1aieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMM eHCTBUSIMU:

3aJ]aBaTh BOMPOCHI IO CYIIECTBY 00CYKIaeMOM TeMbI B XOJ€ AHAora W/HiIU JUCKYCCHHU, BHICKa3bIBATh
uzaeu, GopMyaHUpOBaTH CBOM MPEIOKEHHSI OTHOCUTEIBHO BBHITIOTHEHUS MPEATI0KEHHON 3a1a4H;

BBICTyIIaThb ~ C  IPE3EHTAlUel  pe3yJbTaroB  IO3HABATENIbHONW  JESITENBHOCTH,  IOJYyYEHHBIX
CaMOCTOSITEJIBHO WM COBMECTHO CO CBEPCTHUKAMHU IIPH BBINOJHEHUMM XMMHMYECKOTO HKCIIEPUMEHTA,
NPAaKTUYECKOM paboThl MO MCCIIEOBAHUIO CBOIMCTB M3y4aeMBbIX BEILECTB, peajlu3aluu yuyeOHOro MmpoekTa u
(dbopMynupoBaTh BBIBOABI MO pE3yJbTaTaM MPOBEAEHHBIX HCCIEAOBAHMM MyTEM COIIACOBAHUS TO3UIMHA B
X0/1e 00CyX)eHUsI 1 0OMEHa MHEHUSIMHU.

Ogi1aieHHe YHHBEPCAJBbHBIMH PeryIsiTHBHBIMH JeHCTBUSIMU:

CaMOCTOSITENIBHO TUIAHUPOBATh M OCYILECTBIATh CBOIO TMO3HABATEIBHYIO NEATENBHOCTD, ONpEnesas €€
LM U 337a4M, KOHTPOJIMPOBAaTh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH IMpEIaraeMblii aJrOpUTM
NEUCTBUM NpU BBHIMOJIHEHUH Y4e€OHBIX M MCCIEI0BAaTENbCKUX 3ajad, BeIOMparh Haubosee 3((EeKTHBHBIN
Croco0 UX PeLIeHUs C y4ETOM MOJIy4YEHHs] HOBBIX 3HAHUH O BEIECTBAX M XUMHUECKUX PEAKIIMAX;

OCYHICCTBIIATH CAMOKOHTPOJIb CBOEH IEITENLHOCTH Ha OCHOBE cCaMOaHaIni3a U CaMOOICHKHU.



IHNPEAMETHBIE PE3VJIBTATbBI
10 KJIACC

IIpenMeTHBIE pe3ynbTaThl 0OCBOEHUS Kypca «OpraHndeckas XUMUs» OTPaKaroT:

c(hOpMHUPOBAHHOCTh MPEJCTABICHUN O XMMHYECKOW COCTABIISIONICH €CTECTBEHHO-HAYYHON KapTHUHBI
MHpa, POJIM XUMUU B MTO3HAHUM SBJICHUI MPUPOBL, B GOPMUPOBAHUN MBIIUICHUS U KyJIbTYypbl JUYHOCTH, €&
(GYHKIIMOHATBHOW T'PaMOTHOCTH, HEOOXOMUMOW M peHIeHHs NPAKTUYECKUX 3aad M IKOJIOTHMYECKH
00O0CHOBaHHOTO OTHOIIEHHS K CBOEMY 3/10pPOBBIO M IPUPOAHOIL Ccpee;

BIAJICHUE CHUCTEMOM XUMHYECKUX 3HAHUM, KOTOpas BKJIIOYAET: OCHOBOIOJArarOUIUe TOHATHS
(XMMUYEeCKUH  DIIEMEHT,  aroM,  DJJEeKTpOHHas  o00oJiouka  aTomMa,  MOJIEKylla,  BaJIEHTHOCTD,
ANIEKTPOOTPULIATEIBHOCTh, XUMHUUECKas CBSA3b, CTPYKTypHas (popmyina (pa3BépHyTas U COKpallEéHHas), MOJIb,
MOJISIpHasl Macca, MOJISIpHBIA OO0BEM, YINEpOAHbIN cKeneT, (yHKIMOHANbHAs TPYIIa, paaukal, U30Mepus,
MU30MEpBl, TOMOJIOTUYECKUM Psifl, TOMOJOIHY, YITIEBOLOPOABI, KHUCIOPOL U a30TCOACPIKALIUE COCAUHECHUS,
MOHOMED, MOJUMEP, CTPYKTYPHOE 3BEHO, BBHICOKOMOJIEKYIISIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (TEOpHs
CTpoeHHs opraHuueckux BemecTB A. M. ByTiiepoBa, 3akoH coXpaHEHHs] MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKHUH SI3bIK XUMHH; MUPOBO33PEHUYECKHUE 3HAHMS, JIEKAIME B OCHOBE IOHUMAaHUSI IPUUUHHOCTH U
CHUCTEMHOCTH XMMHYECKHX SIBJICHUH, (PAKTOJIOTUYECKUE CBEACHHS O CBOWMCTBaX, COCTaBe, MOJIYYCHUU U
0€30IacHOM HCTIOJIb30BAaHUH BA)KHEHIINX OPraHWYECKUX BEIIECTB B OBITY M NMPAKTUYECKOH IESATETHHOCTH
YEJI0BEKa;

c()OPMUPOBAHHOCTh YMEHHUI BBISBIATH XapaKTepHbIE TMPU3HAKU TOHATHI, YyCTaHABIWBATh UX
B3aUMOCB3b, HCIIOIb30BaTh COOTBETCTBYIOIINE MTOHATHUS [P ONMCAHUHU COCTaBa, CTPOCHHUS U NPEBPALCHUN
OpraHNYeCKUX COCIMHEHU;

c(OpMUPOBAHHOCTh YMEHUH UCTOIB30BATh XUMHUUECKYIO CUMBOJIMKY IS COCTaBJICHUS MOJIEKYJISIPHBIX
U CTPYKTYpPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (POpMyYNT OpraHMYEeCKUX BEIIECTB M YPaBHEHUN XUMHUYECKHUX
peakiuil, U3rOTaBIMBaTh MOJCIM MOJIEKYJ OPTaHMYECKUX BEILIECTB I WJUIFOCTPALMHU MX XMUMHUYECKOIO U
IIPOCTPAHCTBEHHOT'O CTPOECHNS;

c(OpMUPOBAHHOCTh YMEHUN YCTAaHABIMBATH MPUHAJIC)KHOCTh U3YYEHHBIX OPTaHUYECKUX BEILIECTB IO
WX COCTaBYy U CTPOCHHIO K OIpeneiIEHHOMY KIAcCy/Tpylme COeAMHEHUH (YIIeBOAOPOAbI, KHCIOPOI U
a30TCOEP)KALLME  COEIMHEHUS, BBICOKOMOJIEKYJISIDHBIE COEOUHEHMsI), JlaBaTb MM  Ha3BaHMS 110
cucremarnueckol HomeHknarype (IUPAC), a Takxke NpUBOAWUTH TPHUBUAIbHBIE HA3BaHUS OTIEJIBbHBIX
OpPraHMYECKHUX BEUIECTB (3TUJICH, MPOMUIIEH, alleTUJICH, 3TUICHIIIMKOIb, IULIEpHH, GeHon, Gopmanpaeru,
aneTajdblerusl, MypaBbHHasi KHUCJIOTa, YKCYCHas KHCIIOTa, OJIEMHOBAs KHUCJIOTA, CTEapUHOBAs KHCIOTA,
IIII0K03a, (PpyKTO3a, KpaxMal, IeJUTI0NI03a, TIIUIUH);

c()OPMUPOBAHHOCTh YMEHUS OIPENEATh BHABl XUMUYECKOW CBSA3M B OPraHUYECKUX COEIMHEHUSX

(omuHApHBIC U KpaTHBIC);



c(OpMUPOBAHHOCTh YMEHHS MMPUMEHSTH MOJIOKEHUSI TEOPUU CTPOCHMSI OpraHYecKuX BemecTs A. M.
BytnepoBa anst 0ObSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa M CTPOCHHUS; 3aKOH COXpPAHEHUS
MAaccChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHH XapaKTepPH30BaTh COCTaB, CTPOCHHE, (HU3MUECKHE H XHMHUYECKHE
CBOMCTBAa TUIMHMYHBIX MpPEJCTaBUTENICH Pa3IMYHBIX KJIACCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, 3TUJICH,
MpoMuieH, ainetuieH, OyramueH-1,3, merunOyramueHn-1,3, OeH305, MeTaHON, ATaHON, ATUJICHIIIUKOID,
IUIEepUH, (EHON, ameTanblerTyu]l, MypaBbHHAs W YKCyCHAas KHCJOTBI, TIIOKO3a, KpaxMmaj, I[eJUTINO03a,
aMUHOYKCyCHasi ~KHUCJIOTa), WUIIOCTPUPOBATh TEHETHUYECKYIO CBA3b MEXIY HHUMH YPaBHEHUSIMHU
COOTBETCTBYIOUIMX XUMHUECKHX PEAKIHI C NCMOIB30BaHUEM CTPYKTYPHBIX (POpMYIT;

c()OPMUPOBAHHOCTh yMEHHSI XapaKTepu30BaTh HCTOYHHUKH YTIEBOIOPOIHOTO ChIphs (HE(TH,
MIPUPOIHBIN Ta3, yrojb), CIIOCOOBI X NEPepadOTKU U MPAKTUYECKOE MPUMEHEHHUE MTPOAYKTOB IIepepadOoTKy;

c(OpMHPOBAHHOCTh YMEHUI MPOBOIUTH BHIYHCICHUS MO0 XMMHYECKUM YPaBHEHHUSIM (Macchl, 00bEMa,
KOJIMYECTBA HUCXOIHOTO BEIIECTBA MIIHM MPOAYKTA PEAKIIUU [0 U3BECTHBIM Macce, 00bEMY, KOJMUECTBY OAHOTO
U3 UCXOJHBIX BEIIECTB WU MPOTYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHUIN BIAJETh CHCTEMOU 3HAHWUN 00 OCHOBHBIX METOAAX HAYYHOTO MO3HAHUS,
UCTIONIB3YeMbIX B XHMHUHM TPH W3yYEHHH BEIIECTB M XUMHUYECKUX SIBJICHHUU (HAOIIOIEHHE, H3MEpEHHE,
HKCIEPUMEHT, MOJICJIMPOBAHKE), UCIIOIB30BaTh CUCTEMHbIE XUMHUECKHE 3HAHUS ISl IPUHATUS PELICHUN B
KOHKPETHBIX KHU3HEHHBIX CUTYaIIUsX, CBSI3aHHBIX C BEIIECTBAMHU U X IPUMEHEHUEM;

c()OPMUPOBAHHOCTh YMEHHH COONIONATh TMpaBWiIa TOJIB30BAHUS XUMHUYECKOH TMOCyIod U
nabopaTopHbIM O00OpYIIOBAaHMEM, a TakKe TMpaBWia OOpalleHHUs C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHSMHU MO BBITIOJHEHHIO JIAOOPATOPHBIX XUMHUECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUU MIAHUPOBATh M BBHIMOJHATH XUMHUYECKUN SKCIEPUMEHT (MIpeBpaIICHUS
OpPraHMYECKHUX BEIECTB MPH HArPEBaHUU, IMONyYCHHUE JITUJICHA U M3YyUYEHUE €ro CBOWCTB, KaueCTBEHHBIC
peakluyu OpraHMYECKUX BEIIECTB, JCHATypalus OCNTKOB NMPU HArpeBaHUM, LIBETHHIC pPEaKIMH OEIKOB) B
COOTBETCTBUM C IPAaBWJIAMU TEXHUKH O€30IIaCHOCTH NpU OOpalleHUH C BEIIeCTBAMU U JIAOOPATOPHBIM
o0opyAOBaHUEM, NPEICTABIATH PE3yJIbTaThl XUMHUYECKOTO JKCIepuMeHTa B (opme 3amucu ypaBHEHHM
COOTBETCTBYIOILINX PEaKIuil U POPMYIHPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YyIBTATOB;

c(OpPMUPOBAHHOCTh YMEHUH KPUTHUECKH AHAIU3UPOBATH XMMHUYECKYI0 HWH(OPMAIMIO, TOTyYaeMyro
U3 pa3HbIX UCTOUYHUKOB (CpencTBa MaccoBoil MHGopmanuu, IHTepHET U Ipyrux);

c(hOpMUPOBAHHOCTh YMEHHUH COOIOATH MPaBUJIa SKOJIOTHIYECKH 11E€7I€CO00Pa3HOTO MOBEICHUS B OBITY
U TPYIOBOW NEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 30POBBS W OKPYXKArolIel MPUPOMHOM Cpembl,
OCO3HaBaTh OMACHOCTh BO3JCHCTBHS Ha JKUBBIE OPraHU3MbBI OMPEACIEHHBIX OPraHMYECKHX BEIICCTB,
noHnMmasi cmbica mokasarens [1IK, moscHsaTh Ha mpuMepax crocoObl YMEHBIICHUS U MPEJOTBPALICHUS HX
BPEIHOTO BO3JEHCTBUS Ha OPraHU3M YEJIOBEKa;

Ui 00y4aroUUXCsl C OTPaHUYCHHBIMH BO3MOXKHOCTSIMHU 37I0POBbSI: YMEHHUE MPUMEHSTh 3HAHUS 00

OCHOBHBLIX NOCTYIHBIX MCTOAAX MMO3HAHUA BCIICCTB U XUMHUYCCKUX HBHGHHﬁ;



JUIS CeNbIX U CIa0OBUASAIINX OOyYarolIMXCs: YMEHHUE HCIONb30BaTh PEIbe(hHO-TOUCUHYIO CHUCTEMY

obo3Hauenuit JI. bpaiins ans 3anucu xumMudeckux Gopmy.

11 KUIACC

[IpenMeTHBIE pe3ynbTaThl 0OCBOCHHUS Kypca «O011as 1 HeopraHu4eckasi XuMHUs» OTPakaloT:

c(hOpPMHUPOBAHHOCTH TMPEICTABICHUI: 0 XMMHUYECKOW COCTABISIONIEH €CTeCTBEHHO-HAYUYHOW KapTUHBI
MHUpa, POJIM XUMHUHU B TTO3HAHUM SBICHUI PHUPOLI, B (DOPMHUPOBAHUN MBIIUICHUS W KyJIbTYypbl JUYHOCTH, €&
(YHKIIMOHATBHOW T'PAaMOTHOCTH, HEOOXOIUMOW I peIICHHS NPAKTUYSCKUX 3aad W IKOJIOTHUYECKH
000CHOBAHHOTO OTHOUIEHHS K CBOEMY 37I0POBbIO U MPUPOIHOI cpere;

BIAJCHUE CHUCTEMOM XUMHUYECKUX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOMOJAraroUIue MOHITHS
(XMMUYECKUN IJIEMEHT, aToM, HU30TOI, S-, p-, d- AIEKTPOHHBIE OpPOUTATM aTOMOB, HOH, MOJIEKYyJa, MOIb,
MOJISIpHBIH  00BEM, BaJCHTHOCTh, DSJEKTPOOTPHUIATEIHBHOCTh, CTEIECHb OKHUCJICHHS, XUMHUYECKas CBS3b
(KoBaJieHTHas, HMOHHAs, MeTaJuIM4YecKas, BOAOPOJAHAsA), KpUCTAUIMYecKas pemérka, THUIBl XUMHUYECKUX
peakiuii, pacTBOp, DSJIEKTPOJIUTHI, HEINEKTPOIUTHL, SIEKTPOJIUTHUYECKAsT JUCCOLUMALNS, OKHUCIUTEIND,
BOCCTAHOBHTEJIb, CKOPOCTh XMMHUYECKOW pPEaKlUH, XMMHUYECKOE PaBHOBECHE); TEOPUU U 3aKOHBI (TEOpus
ANEKTPONIMTUYECKON AUCCOonMannu, nepuonnueckuii 3akoH [[. M. MeHaeneeBa, 3aKOH COXpPaHEHHUSI MacChl
BELIECTB, 3aKOH COXPAHEHHUS M MPEBPALICHUS SHEPTrUU MPH XUMHUYECKHX PpEaKlMsiX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHH, MUPOBO33PEHUYECKHE 3HAHMUS, JIEKAILME B OCHOBE IOHUMAaHUS TPUUYUHHOCTH U
CUCTEMHOCTH XMMHYECKHUX SIBICHUH, (DaKTOIOTUYECKHE CBEIEHUS O CBOWMCTBAaX, COCTaBE, MONYYCHHH H
0€30IMacHOM UCTIOIh30BAHUH BAKHEHITUX HEOPTAHWMYECKHUX BEIISCTB B OBITY M MPAKTHYCCKOW JCSITCILHOCTH
YEJI0BEKa;

c()OPMUPOBAHHOCTh YMEHHUI BBISBIATH XapaKTepHbIE TMPU3HAKU TOHATHI, yCTaHABIUBATh UX
B3aUMOCBSI3b, MCIOJIb30BAaTh COOTBETCTBYIOLIUE TMOHATHUS MPU ONUCAHUM HEOPTraHMYECKUX BEHIECTB U HX
IIPEBPAILCHMI;

c(OpPMUPOBAHHOCTh YMEHHI HCHOIB30BaTh XHUMHUYECKYIO CHUMBOJUKY [UIsl COCTaBiIeHUS (HOpMyI
BEIIECTB U YPaBHEHUI XMMHUYECKHX peakuui, cuctemarndeckyio HomeHknarypy (IUPAC) u TpuBuanbHbIe
HA3BaHUA OTAEIBHBIX HEOPraHMYECKUX BEIIeCcTB (YrapHbIi ra3, yIlIeKUCIbId ra3, aMMHaK, raméHast U3BECTh,
Herami€Hasi U3BeCTh, MUThEBAsk COJIA, MTUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUH OMPENEIATh BaJICHTHOCTh U CTENEHb OKUCICHUS XUMUUYECKUX JIEMEHTOB
B COCOUHEHUSX DPA3IMYHOTO COCTaBa, BUJA XHUMHUYECKOH CBA3M (KOBaJieHTHasl, MOHHAs, MeTaJIn4eckKas,
BOJIOPO/IHAsI) B COCAMHEHMSIX, THI KpPUCTAJUIMYECKOW pEmETKH KOHKPETHOTO BellecTBa (aToMHasl,
MOJICKYJISIpDHAsl, WOHHAs, MeTa/lInyecKas), XapakKTep Cpeabl B BOJIHBIX pPAacTBOPAaX HEOPraHUYECKUX
COCIMHECHHIA;

c(OpMUPOBAaHHOCTh YMEHMH YCTaHABIMBATh MPUHAIJIEKHOCTb HEOPTaHWYECKHUX BELIECTB IO HX
COCTaBy K OMpeAeNEHHOMY KJaccy/Tpymie COeAUHEHUH (MPOCThie BElIeCTBA — METAIbl U HEMETaJlIbl,

OKCH/IbI, OCHOBaHUS, KUCIOTHI, aM()OTEpPHBIC THIPOKCHIBI, COJIH);



c(hOpMHUPOBAaHHOCTh YMEHHMH PAaCKphIBaTh CMBICT Tepuoaudeckoro 3akoHa JI. M. MenneneeBa wu
J€MOHCTPHUPOBATh €r0 CUCTEMAaTU3UPYIOIIY0, OOBSICHUTENBHYIO U IPOTHOCTUYECKYIO (PYHKIINU;

c(hOPMHUPOBAHHOCTh YMEHHI XapaKTePU30BaTh DJJICKTPOHHOE CTPOSHUE aTOMOB XHMHYECKHX
anemeHTOB 14 nepuonoB [lepuonnueckoit cucremsl xumuueckux emeHToB J[. 1. MenaeneeBa, ucnosnb3ys
MOHATHUSL «S-, P-, d-DJIEKTPOHHBIE OpPOUTANMN», «IHEPTrEeTHUECKHE YPOBHU», OOBSCHATH 3aKOHOMEPHOCTH
M3MEHEHUSl CBOMCTB XMMHUYECKUX AJIEMEHTOB M UX COEAMHEHUHU Mo mepuoaam u rpynnam llepuonnueckoit
CHCTEMBI XUMHYECKHuX 3eMeHToB Jl. 1. MeHeneena;

c(hOpMUPOBAHHOCTh yYMEHHUH XapakTepw3oBaTh (OMHUCHIBATH) OOIIHE XWMHUYECKHE CBOWMCTBA
HEOPraHWYECKUX BEIECTB Pa3IUYHbIX KJIACCOB, ITOATBEPKAATh CYIIECTBOBAHUE F€HETUUECKON CBA3U MEXIY
HEOPraHUYECKUMU BELIECTBAMHU C IMOMOIIbIO YPABHEHHI COOTBETCTBYIOIIMX XUMUYECKUX PEAKIIHIA;

c(hOpMUPOBAHHOCTh YMEHUS KIacCU(DHUIMPOBATH XUMHUYECKHE PEAKIUH IO PA3IUIHBIM IPU3HAKAM
(4nciy | cocTaBy pearupyroniux BEIIeCTB, TEIIOBOMY 3(D(eKTy peakiinu, N3MEHEHHUIO CTEIICHEH OKUCIICHHUS
AJIEMEHTOB, 0OPAaTUMOCTH PEAKIIUH, YIACTHIO KaTaanu3aTopa);

c(hOPMUPOBAHHOCTh YMEHHUU COCTaBISATh YypPaBHEHHUS pEaKIMi pa3NTUYHBIX THUIIOB, TIOJHBIE U
COKpaIEHHbIC YPAaBHEHUS PEAKIMii HOHHOTO OOMEHA, YUUTHIBAsI YCIOBHUS, IIPH KOTOPBIX 3TH PEAKIIUH HIIYT
710 KOHILIA;

c(OPMUPOBAHHOCTh YMEHUH TNPOBOAUTH PpEAKIMU, MOATBEPXKIAIOIINE KAYeCTBEHHBIH COCTaB
pPa3IMYHBIX HEOPTAHUYECKUX BEILIECTB, PACIO3HABATh ONBITHBIM MyTEM HMOHBI, MPUCYTCTBYIONINE B BOAHBIX
pacTBOpax HEOPraHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHI pPaCKPBIBaTh CYIIHOCTb OKHCIHTEIIBHO-BOCCTAHOBUTEIBHBIX PEaKIIUA
MIOCPEJICTBOM COCTABIICHUS 3JIEKTPOHHOTO OanaHca STUX peaKiuii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOM PEaKIU OT Pa3IUYHBIX
(akTOpOB; XapakTep CMEIIEHUS XHMHYECKOTO PABHOBECHSI B 3aBUCHUMOCTH OT BHEIIHETO BO3IACHCTBHS
(mpunnun Jle larense);

c(hOpMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh XUMHUYECKHE TMPOIECCHI, JIeKAIIHMEe B OCHOBE
MIPOMBILIICHHOTO MOJyUYEHHUsI CEpHOM KUCIIOThI, aMMHaKa, a Takke c(HOpPMUPOBAHHOCTh MpPEICTaBICHUNA 00
OOIINX HAyYHBIX MPUHIIUIIAX U SKOJOTUYECKUX MPOOIeMax XUMUIECKOTO MPOU3BOJICTRA;

c(OpMHUPOBAHHOCTh YMEHUN MPOBOIUTH BBIYHUCICHUS C UCIOIH30BAHMEM ITOHSATHUS «MaccoBasi IO
BEILIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUN Ta30B MPU XMMHUYECKUX PEAKIMSIX, MACChl BEIIECTBA WIIU
00béMa Tra3oB IO H3BECTHOMY KOJIMYECTBY BEIIECTBAa, Macce WU O0BEMY OAHOIO U3 YYacTBYIOUIMX B
peakluy BEIIeCTB, TEIUIOBOro 3(dexra peakuuu Ha OCHOBE 3aKOHOB COXPAHEHHS MAacCChl BEIIECTB,
MIPEBPAIICHUS U COXPAHEHUS SHEPTUU;

c(hOpMUPOBAHHOCTh YMEHUW COOMIOAATh TpaBUJia TOJB30BAHHMS XMMHYECKOW TMOCYIOM U
nabopaTopHbIM  O00OpyIOBaHWEM, a TakKe TMpaBWia OOpalleHUs C BEIIeCTBAMH B COOTBETCTBUU C
WHCTPYKILHUSMU MO BBHITIOTHEHHIO JIA0OPATOPHBIX XMMHUECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHHUU IUIAHUPOBATh W BBITOIHATH XMUMHUYECKHH JKCIEPUMEHT (pa3lioKeHUe

MEpOKCHaAa BOAOPOAa B MPUCYTCTBUU KaTaJnu3aTropa, ONpPCACICHHUE CPCAbl PaCTBOPOB BEHICCTB € IMOMOIIBLIO



YHUBEPCAJIILHOTO MHIUKATOPA, BIMSHUE Pa3IUYHbIX (DAaKTOPOB Ha CKOPOCTh XMUMUYECKOW peaKkiuu, peakluu
MOHHOTO OOMEHa, KaueCTBEHHBIE PEaKkIMu Ha Cynb(ar-, KapOOHAT- U XJIOPHUI-aHUOHBI, HA KAaTUOH aMMOHWUS,
pelIeHne SKCIIEPUMEHTANBHBIX 3a/1ad 1Mo TeMaM «Metamib» 1 «HeMmeTamib») B COOTBETCTBUH C TIPABHIIAMU
TEXHUKH O€30MacHOCTH TMPH OOpalICHHH C BEIICCTBAMH U J1a00OpaTOpHBIM 000OpYIOBaHUEM, TPEACTABIATH
pe3yabTaThl XUMUYECKOTO SKCIEpUMEHTa B (OopMe 3alucH YpaBHEHHMH COOTBETCTBYIOIIMX peakuud u
(dbopMyaHpOBaTh BEIBOJBI HA OCHOBE ATHX PE3YJILTATOB;

c(OpMHUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIU3UPOBATH XMMHUYECKYI0 WH(OPMAIIMIO, TOTyYaeMyro
W3 pa3HbIX UCTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHHKauH, THTepHET U IpyTHX);

c(hOpMUPOBAHHOCTh YMEHHUH COONIONATH MPaBUJIa SKOJIOTHIYECKH 11€7I€CO00PA3HOTO MOBEICHUS B OBITY
U TPYIOBOW NEATEIBHOCTH B LEISIX COXPAHEHHS CBOETO 30POBBS W OKPYXKArollel MPUPOMHOM Cpembl,
OCO3HaBaTh OIMACHOCTh BO3ICHCTBHS HA JKUBBIE OPTraHU3MBI OMPEACIEHHBIX BEIIECTB, MOHUMAs CMBICIT
nokazatens [1JIK, moscHATH Ha mpuMepax crnocoObl yYMCHBIICHUS W MPEIOTBPAIICHHUS WX BPEIHOTO
BO3/IEMCTBUS HA OpPraHU3M YEJIOBEKa;

JUIs 00y4aIOIUXCsl C OTPAaHUYCHHBIMU BO3MOXXHOCTSMU 3/IOPOBBSI:

yMEHHE MPUMEHSATH 3HAHUS 00 OCHOBHBIX JIOCTYITHBIX METOJaX MO3HAHUS BEIIECTB U XUMHUYECKHIX
SIBIICHUIA;

JUIS CIETBIX U CITa00BUASIINX 00yYaIOIIMXCA: YMEHHUE UCIIONB30BaTh PEIbe(HO-TOUEUHYIO CUCTEMY

obo3Hauenuit JI. bpaiins ans 3anvucu xumMuyeckux Gopmy.



TEMATUYECKOE IIJTAHUPOBAHUE

10 KJIACC
Kosn4yecTBo yacos
Ne DJIeKTpOHHbIe (LM (ppoBbIe)
HaumeHoBaHMe pa3/iesioB U TeM NPOrpPaMMbl Kourpoanusl | IIpakTnuec
n/n Bcero o0pa3oBare/ibHbIE PecypChl
e padoThI KHe padoThl
Pa3gen 1. TeopeTnyeckne 0CHOBBI OPraHN4YeCKOH XHUMHUH
IT i LT
1.1 PEAMET Oprafiiccion X%MHH COPHI CTPOCHITA 3 Bbu6muoreka ILOK https://myschool.edu.ru/
oprannyeckux coeauHeHuit A. M. Bytneposa
Hroro no pazneny 3
Pasnen 2. YriieBonopoasbl
2.1 [IpenenbHbIE YIIIEBOJOPOIBl — AJIKaHbI 2 bubmuoteka LIOK https://myschool.edu.ru/
H :
2.2 CHPCACILHPIC YITCBOAOPOABL: ATHEHRT, aTKAMEHBL, 6 1 bu6muoreka ILIOK https://myschool.edu.ru/
AJKUHBI
2.3 Apomarnyeckue yrieBOI0pOIbI 2 bubmumorexa [1OK https://myschool.edu.ru/
IT
24 PHPOAHDIC HETOTHHII YHICBOAOPOLOB 1 HX 3 1 bubmuotexa LIOK https://myschool.edu.ru/
nepepadboTka
Hroro no pazneny 13
Paznen 3. Kuciopoaconep:xamnue opranudeckue coeJHHeHUs!
3.1 Crnuptel. @eHon bubnuoteka LIOK https://myschool.edu.ru/
3.2 Anbneruasl. Kap6oHoBbie kucaoThl. CoxHbIE 3QUpBI 7 | bubmmorexa L{OK https://myschool.edu.ru/
3.3 VrireBons! 1 bu6moreka [OK https://myschool.edu.ru/
Hroro no pasneny 13
Pasnen 4. A3oTcoaep:kaniue opraHnyecKkue coeTuHeHu st
4.1 AMUHBI. AMUHOKUCTIOTHI. benku 3 bu6moreka [OK https://myschool.edu.ru/
Hroro no pazneny 3
Pasnen S. BeicokoMoJIeKy/JIsIDHBIE COEIMHEHUSA
5.1 [Tnactmaccel. Kayuyku. BonokHa 2 bubmumorexa [1OK https://myschool.edu.ru/
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Hroro no pasneny

OBILEE KOJIMYECTBO YACOB I10 ITPOI'PAMME

34




11 KJIACC

KosnuyecTBo 4acoB

Ne JueKkTpoHHbIE (LN (pPOBbIE)
HaumeHoBaHMe pa3iesioB U TeM NMPOrPpaMMBbI KoHTpobHbI IIpakTnuyec
n/n Bcero oOpa3oBareJibHbIE PeCypChl
e padoTnI KHe padoThl
Pa3nen 1. TeopeTuueckne 0OCHOBBI XUMHU
L1 | Topmomsscean exctons et sneventon 2L ; BuGmorera LIOK
) pHo o https://myschool.edu.ru/
Meuneneena
bu6 OK
1.2 Crpoenue BemniectBa. MHOTOOOpa3ue BEmIEeCTB 4 h:tlp::?/?:lffijh];)[ol.e dur/
bubmuoreka [IOK
1.3 X
HMITICCKHC peaitii 6 1 I https://myschool.edu.ru/
MToro Mo pasten 13 bubmuoreka [IOK
pasiery https://myschool.edu.ru/
Pa3nen 2. Heoprannueckasi Xumus
bubmmoreka IIOK
2.1 M
CTaiLIbt 6 I https://myschool.edu.ru/
bubmuoreka [IOK
22 Hewmerauisi ? 1 I https://myschool.edu.ru/
2.3 CBs13b HEOPTaHNYECKHUX U OPraHUYECKUX BEIIECTB 2 bubmmorexa [OK
) P P Hl https://myschool.edu.ru/
MToro 1o pasie 17 bubmuoreka [IOK
TOTO II
pasiety https://myschool.edu.ru/
Pa3znen 3. XuMus M KU3HL
bubmuoreka [IOK
31 XUMHA 1 KH3HE 4 https://myschool.edu.ru/
Hroro no pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHUE

10 KJIACC
N Koanuyectn 3
] JIEKTPOHHbBIE IIH(POBbIE
Tema ypoka 0 4aCOoB Y ¢p
n/n Jlara o0pa3oBaTeJIbHBIC PeCypChI
Bcero
N N bubmuoreka [IOK
1 [IpenmeT opraHnyeckoil XUMHH, €€ BOSHUKHOBEHHE, PAa3BUTUE U 3HAYCHHE 1
https://myschool.edu.ru/
) Teopus ctpoeHusa oprannyeckux coegunennii A. M. bytieposa, e€ ! bubnmoreka [IOK
OCHOBHBIC TTOJIOXKECHUS https://myschool.edu.ru/
3 [TpencraBienue o kiaaccupuKay OpraHndeckux BemecTs. Homenknarypa | bubnuoreka [JOK
(cucTemarnueckas) ¥ TpPUBHAIBHBIC HA3BaHUS OPTaHUYECKUX BEIICCTB https://myschool.edu.ru/
. bubmuoreka [IOK
4 AJIKaHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUH s 1
https://myschool.edu.ru/
. bubnuoreka [IOK
5 MerTan u 3TaH — NPOCTEHIINE MPEACTABUTENHU AJIKAHOB 1
https://myschool.edu.ru/
. bubmuoreka [IOK
6 AJIKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 1
https://myschool.edu.ru/
. bubnunorexa [JOK
7 DTUJICH U TIPONTUJICH — MPOCTEUIITNE MPEJICTABUTEITN AJIKCHOB 1
https://myschool.edu.ru/
. bubmuoreka [IOK
8 [TpakTtrueckas padota Ne 1. «IloxyueHue sTuneHa U U3y4YEHUE €T0 CBOMCTBY 1
https://myschool.edu.ru/
9 Anxanuensl. byranuen-1,3 u metunOyrtamauen-1,3. [lonydenne { bubnuorexa [IOK
CHHTETHYECKOTO KayuyKa U Pe3UHBI https://myschool.edu.ru/
10 AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTHYECKUN DS/, ! bubmuorexa IIOK
AnleTusieH — MPOCTEHIIHIA MPEACTaBUTEh aJTKUHOB https://myschool.edu.ru/
. bubnuoreka [HOK
11 Beruucienus no ypaBHEHUIO XUMHUYECKON PEaKLIUU 1

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

12 Apensbl: 6eH3071 ¥ TOyoJl. TOKCUYHOCTh apeHOB https-//myschool.edu.ru/
13 I'eneTnyeckas CBsI3b yIIIEBOJOPOAOB, IPUHALICKALIUX K PA3IIMYHBIM bubnuoreka [JOK
KJlaccam https://myschool.edu.ru/
14 [TpupoaHbie NCTOYHHUKH YTIIEBOAOPOAOB: MPUPOIHBIN ra3 U MOy THHIE bubmotexa [IOK
He(TsHbIE ra3bl, HEPTh U MPOAYKTHI €€ mepepaboTKu https://myschool.edu.ru/
15 [IpuponHble HICTOYHUKH YTIIEBOIOPOIOB: MPUPOAHBIN ra3 U MOMyTHHIE bubnmuoreka [IOK
He(TsHBIE Ta3bl, HeDTh U MPOAYKTHI €€ epepaboTKu https://myschool.edu.ru/
16 KontponsHas pabota no pazaeny «YrieBogopOab» bubnmorexa TIOK
https://myschool.edu.ru/
17 [IpenenpHbIE OTHOATOMHBIE CIIUPTHI: METAHOJ M ATaHOI. BonoponHas cBsA3b bubmorexa [OK
https://myschool.edu.ru/
bubmuoreka [IOK
18 MHoOroaToMHbI€ CIUPTHI: STUICHIIIUKOIb U TITUIEPUH
https://myschool.edu.ru/
19 deHo: CTpOoCHUE MOJIEKYIIbI, PU3NUECKUE U XUMHYECKHUE CBONCTBA, bubmuoreka [IOK
MIpUMEHEHNE https://myschool.edu.ru/
20 Anpaeruapl: (GopMaIbICTHI U alleTATBICTHIT. ATICTOH bubmmorexa [OK
https://myschool.edu.ru/
71 OnHOOCHOBHBIE NpeesIbHbIE KAPOOHOBBIE KUCIIOTHI: MypaBbUHAS U bubnuoreka [HOK
yYKCyCHas https://myschool.edu.ru/
. . bub6moreka [JOK
22 [Tpaktuueckas padora Ne 2. «CBOMCTBa pacTBOpa YKCYCHOW KUCIIOTBI
https://myschool.edu.ru/
” CreaprHOBas U OJIEMHOBASI KUCJIOTHI, KaK MPEICTABUTENN BBICIIINX bubmuoreka [IOK
KapOOHOBBIX KHCJIOT https://myschool.edu.ru/
. bubnuorexa [IOK
24 MpbUia KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE
https://myschool.edu.ru/
)5 CrnoxHble 23UPHI KaK TPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ Hponm3 bubmoreka [IOK
CIIOXKHBIX 3(UPOB https://myschool.edu.ru/
bubmuoreka [IOK
26 Kupsl: runponu3, npuMeHeHue, OMOIOTHYECKas POJib KUPOB

https://myschool.edu.ru/
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7 VYrneBoasl: cocTas, kiaccudukanus. BaxxHeilmme npeacTaBuTeIu: TIII0K03a, { bubnuorexa [IOK
bpyKTO3a, caxaposa https://myschool.edu.ru/

28 Kpaxman 1 nentono3a Kak mpupoHbIE MOTUMEPHI 1 Bubnmorexa HOK
https://myschool.edu.ru/

29 KontponwsHas pabora no pa3aeny «Kucinopoacoaepxaiine opraHuuecKue { bubmotexa [IOK
COCITMHEHUSD) https://myschool.edu.ru/
30 AMWHBI: METWJIAMHUH U aHWIUH | igggl/ﬁils(jhlj?li duru/

31 AMUHOKHCIIOTHI KaK aM(OTepHbIE OPraHNYECKHE COSAMHEHUS, UX ! bubmuorexa LIOK
ononornueckoe 3HadeHue. [lermrrunsl https://myschool.edu.ru/

32 benku kak npupogHble BBICOKOMOJIEKY/ISIPHBIE COSAUHEHUS 1 bubmorexa [OK
https://myschool.edu.ru/

33 OcHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYIISIPHBIX COCTUHEHUI 1 Bubnmorexa OK
https://myschool.edu.ru/

34 OCHOBHBIE METO/IbI CHHTE3a BRICOKOMOJIEKYJISIPHBIX COCTUHEHUH. ! bub6mmoreka [IOK
[TnacTmacchl, Kay4qyKH, BOJIOKHA https://myschool.edu.ru/
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11 KJIACC

KoanuectnB JlaTa
Ne JIeKTpOHHBIe N (ppoBbIe
Tema ypoka 0 4acoB U3y4eH
n/n o0pa3oBaTe/ibHbIe pecypchl
Bcero ust
. bub6nanorexa IIOK
1 XUMHUYECKHHN 2JIEMEHT. ATOM. DJIEKTPOHHAs! KOHPHUTYpaIHst aTOMOB 1
https://myschool.edu.ru/
) IIepuonnueckuit 3akoH u llepruoguueckas cucreMa XUMHYECKUX 2JIEMEHTOB ! bubnuoreka [OK
1. U. MenneneeBa, UX CBA3b C COBPEMEHHOM TEOPHEN CTPOCHUS aTOMOB https://myschool.edu.ru/
3aKOHOMEPHOCTH U3MEHEHUsI CBOMCTB XMMUYECKUX 3JIEMEHTOB U MX
. bubmuoreka [IOK
3 COEIMHEHUI! 10 rpymmaM U nepuojaM. 3Ha4eHue NepruoAnYecKOro 3aKoHa 1 1
https://myschool.edu.ru/
CUCTEMBI XUMHUYECKUX d1eMeHTOB JI.11. MeHieneesa B pa3BUTUM HAyKH
4 CrpoeHue BeliecTBa. XUMUYECKas CBsI3b, €€ BUbI; MEXaHU3MbI { bubnuoreka [IOK
o0pa3oBaHMsI KOBAJICHTHOU CcBs3U. BogopoaHast cBs3b https://myschool.edu.ru/
5 BanentHocTh. DnekTpoorpunarenbHocTh. CTeneHb okucienus. Bemectra ! bubnuotexa LIOK
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO CTPOCHHUS https://myschool.edu.ru/
6 ITonsATHE 0 nUCHEpCHBIX cucTeMaX. VICTUHHBIE U KOJUIOUHBIE PACTBOPBI. | bubnuoreka [OK
MaccoBasi 107151 BEIIIECTBA B PaCTBOPE https://myschool.edu.ru/
. Knaccudukarus 1 HoMeHKIaTypa HEOPTraHUYECKUX COSTMHEHUH. { bubnuoreka [IOK
I'enetnueckas CBS3b HEOPraHMYECKUX BEIIECTB, PA3TUYHBIX KJIACCOB https://myschool.edu.ru/
Knaccudukanus XuMUdeCcKUX peakIUi B HEOPraHNMYECKON M OpraHuveCcKou
¢ P p P bubnuoreka [IOK
8 XMMHHU. 3aKOH COXPAHEHUS MacChl BEIIECTB; 3aKOH COXPAHEHUS U 1
https://myschool.edu.ru/
IpeBpalleHHs SHEPTUU IPU XUMUYECKHUX peaKIusaxX
bubmuorexa IIOK
9 CxkopocTth peakiuu. O0paTuMble peakiui. XUMUUECKOe PAaBHOBECHE 1
https://myschool.edu.ru/
10 [Ipaxtuueckas padora Ne 1. «BrnusiHue pa3nuyabix (akTOpOB Ha CKOPOCTh 1 bubnuoreka [OK
XUMHYECKON peaKIuimy https://myschool.edu.ru/
Onexkrponutudeckas qucconuanus. [IoHsTre o BOJOPOAHOM MOKa3aree
Bbu6mmoreka IJOK
11 (pH) pactBopa. Peakuuu nonHoro ooMeHa. [ maponau3 opraHuueckux u 1
https://myschool.edu.ru/
HEOPraHMYECKUX BELIECTB
12 OKuCINTENBHO-BOCCTAHOBUTENbHBIE peakiuy. [loHsaTHe 00 snexTponn3e { bubnuoreka [IOK

pacIyIaBoB ¥ pacTBOPOB coJiei

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

13 KontposnbHaas padora o pasuneny «TeopeTnueckiue OCHOBBI XUMUAN»
p P p Y p https://myschool.edu.ru/
Merauibl, ux nosiokeHue B [lepuoanueckoit CUCTEME XUMUYECKUX
Bbu6mmoreka IJOK
14 anemenToB JI. . MenneneeBa u 0COOEHHOCTH CTpOeHUst aToMOB. O01ue
. https://myschool.edu.ru/
du3nYeCKHue CBOMCTBA METAIIOB
. . bu6moreka [JOK
15 CrnaBbl METAJUIOB. DIEKTPOXUMUYECKUHN PSIT HAPSHKEHUH METaIIoB
https://myschool.edu.ru/
16 XHUMHUYECKHUE CBOMCTBA BAKHEUIITNX METAUIOB (HATPHM, KW, KaJIbIIHH, bub6mmoreka [JOK
MarHui, aIIOMUHUN) U KX COSTMHCHUI https://myschool.edu.ru/
. . bubmuorexa IIOK
17 XHWMHUYECKHE CBOMCTBA XPOMa, MEAN U UX COCTMHEHUI
https://myschool.edu.ru/
. . Bbu6moreka IIOK
18 XHUMHUYECKHE CBOMCTBA IIUHKA, KeJle3a U UX COCIMHECHUM
https://myschool.edu.ru/
19 [Ipaxtuyeckas padora Ne 2. "Perienne skcriepuMeHTabHBIX 3a/1a4 10 TeMe bubnuoreka [IOK
«MeTamis»" https://myschool.edu.ru/
20 Hewmeranmel, ux nonoxxenue B [leproandeckoil cucreMe XMMUYECKUX bu6mmoreka [IOK
anemenToB /. 1. MenneneeBa u 0COOEHHOCTH CTPOCHUS aTOMOB https://myschool.edu.ru/
21 ®dusnuecKre CBONCTBAa HEMETAIIIIOB. AJIJIOTPOIHUS HEMETAIIJIOB (Ha IpUMeEpe bubnuorexa [IOK
KHCIIOpo/a, cepbl, pochopa u yriepona) https://myschool.edu.ru/
. . Bbu6moreka IIOK
22 XUMHUYECKHUE CBOMCTBA raJJOT€HOB, CEPBI U UX COCAUHEHUHN
https://myschool.edu.ru/
. . bu6moreka [IOK
23 XuMu4eckue CBOMCTBa a30Ta, pocodpa U X coeTMHEHUN
https://myschool.edu.ru/
. . bu6mmoreka [IOK
24 XUMHUYECKHE CBOMCTBA yITIEPOJa, KPEMHUS U UX COCTUHECHUI
https://myschool.edu.ru/
. . bubmuorexa IIOK
25 [IpuMeHeHHE BaKHEHIIINX HEMETAJUIOB U MX COCTUHEHUI
https://myschool.edu.ru/
O0001IeHre U cUCTEMATH3aIUs 3HaHUH 110 TeMe «HeMeTamb.
. bubnuoreka [JOK
26 Brrurcnenus o ypaBHEHUSIM XUMHUYECKHUX PEAKIUI U TEPMOXUMUYIECKUE
N https://myschool.edu.ru/
pacuéTsI
7 [IpakTuueckas padorta Ne 3. «PemieHne skciepuMEHTaTbHBIX 3a/1a4 110 TeMe bu6mmoreka [IOK

"HemeTtamie"»

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

28 KonTponrsnas pabora mo remam «Metamnsy u «HemeTamib 1 https:/myschool.edu.ru/

29 Heoprannueckue u opranndeckue kucinorsel. Heopranunueckue u ! bubnuoreka [HOK
OpraHUYeCKHe OCHOBaHHS https://myschool.edu.ru/

30 AmpoTepHble HEOPraHUYECKHE U OPraHUYECKUE COSAUHEHHS. { bubnuoreka [IOK
I'eneTnueckas cBA3b HEOPraHUYECKUX U OPraHMUYECKUX BEIIECTB https://myschool.edu.ru/

31 Ponb xumuu B 00ecrieueHNH SKOJIOTHYECKON, YHEPTETUICCKON U IMHUIIEBON ! bub6mmoreka [JOK
0€301acHOCTH, Pa3BUTHUU METUITUHBI https://myschool.edu.ru/

1 [Ipencrapnenns 00 0OIMX HAYYHBIX MPUHIMIIAX MTPOMBIIIJICHHOTO 1 bubnuoreka [HOK
TIOJTYYCHHUS BAKHEHIITNX BEIIECCTB https://myschool.edu.ru/

33 YenoBek B MUPE BELIECTB U MaTepHaioB 1 bubmorexa [OK
https://myschool.edu.ru/

34 XuUMHUS ¥ 310pOBBE YEJIOBEKA 1 bubmorexa HOK
https://myschool.edu.ru/

OBIIEE KOJIMYECTBO YACOB I10 [TPO'PAMME 34
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YYEBHO-METOANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOI'O TPOLHECCA
OBA3ATEJIbBHBIE YYEBHBIE MATEPHUAJIBI U151 YYEHUKA

» Xumus, 10 xmace/ I'abpuensa O.C., O0mecTBo ¢ OrpaHUYeHHON OTBETCTBEHHOCTHIO «JIPODAY; AKinonepHoe
obmectBo «M3narenpcTBO «IIpocBemieHne

* Xumus, 11 knace/ I'abpuensta O.C., OOmecTBO ¢ OrpaHMYeHHOI 0TBETCTBEHHOCTHIO «IPODAY; AKIioHepHOe

obmectBo «M3narenpcTBO «IIpocBemieHne

METOAUYECKHUE MATEPUAJIBI 1JI51 YUUTEJIA

1. O.C.I'abpuensn, I'.I'.JIsicoBa « Xumus Metonuueckoe mocodue — 6a30BwIif ypoBeHb» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, N.I.OctpoymoB, «O01mas XxuMus B TeCTax, 3a1a4ax, ynpaxkaenusx. 11 kmace» — M.: Jlpoda,
2023 rox.

3. O.C.I'abpuensn, [1.H.bepe3kun, A.A.VYmakoBa «Xumust 11 kmacc: KOHTposbHBIE U IPOBEPOUHBIE paOOTHI K
yueOHuKy». — M.: JIpoda, 2021 1.

4. O.C.I'abpuensn, I.I.JIsicoBa, A.I.BBenenckas «Xumust 11 kimacc: HactonpHas kaura mist yautensi». Yacts 1 —
M.: ipoda, 2019 rog.

5. O.C.I'abpuensn, ['I"JIsicoBa, A.I'.Benenckas «Xumus 11 knacc: HacronbHast kaura miis yaurens». Yacts 2 —
M.: ipoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, 1.I.OcTtpoymoBa «3agauu o XUMUHU U CITOCOOBI UX pemieHus» - M.: «Jlpoday,
2021rozx.

7. B.I'. JlenncoBa «Xumus 11 kiacc noypounsie mianbl o yueonuky O.C.I"abpuensnaa, I.I".JIsicoBoi» -
Bonrorpag» Yuutens 2018rox.

8. M.A.Pa6oBa, Y.}JO.Hesckas, P.B.JIunko «Tectsl mo xumuu 11 knaccy, - M.: Dx3amen, 2019r.

9.9. O.C.I'abpuensin, N.I.octpoymoB «Xumudeckuit skciepuMeHT B mkose 11 kimace»; - M.: [Ipoda. — 2019 rog.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbl CETU UHTEPHET
http://www.chemnet.ru I'azera «XuMus» u caiit ans yuurens «5 uay Ha ypoK XUMUN»
http://him.1september.ru Equnas xomnexius LIOP: [IpenMeTrHas komnekuus « XuMus»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayuHBIE SKCTIEpUMEHTHI: XuMusl. Komtekuus

Poccuiickoro o61ieo0pa3zoBaresibHOTO IOpTajga

http://experiment.edu.ru AJIXUMUK: caiit JL.FO. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickas onummnuaia mKOIbHUKOB MO0 XUMHUU

http://chem.rusolymp.ru Opranuueckas XuMusi: 3J€KTPOHHBIA YUEOHUK JJIS1 CPETHEH LIKOJIBI



http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: IEKTPOHHBIN yIeOHHK
http://www hemi.nsu.ru OTKpBITBIH KOITEIK: XUMUS
http://www.chemistry.ru JlucTanHninoHHas OJMMITHAAA IO XMMHUH: TEJICKOMMYHHKAIIMOHHBIH 00pa30BaTeIbHBIN

MIPOEKT
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