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[HOACHUTEJIbHAA 3ATTMCKA

[Iporpamma no XuMuM Ha ypOBHE CpeIHEro 001Iero o0pazoBaHus pa3padoTaHa Ha
ocHoBe PenepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 oOpa3zoBaHuU B
Poccuiickoit @enepanuny», TpeOOBaHUN K PE3yIbTaTaM OCBOEHUs (perepanbHOn
o0OpazoBaTebHOM porpaMMebl cpeaHero ooduiero oopaszosanus (OOIT COO),
npenacrabiieHHbIX B DenepanbHOM rocyapCTBEHHOM 00pa30BaTEIbHOM CTaHIapTe
COQ, ¢ yuérom Konuenuuu npenojiaBanusi yueOHoOro npeamera « X uMHs» B
oOpa3oBarenbHbIX opranuzanusx Poccuiickoit denepaiyu, peaanu3yromnmx
OCHOBHbIE 00pa30BaTeIbHbIE MPOrPaMMBbl, U OCHOBHBIX MOJIOKeHuH «CTpaTteruu

pa3Butus Bocnutanus B Poccuiickoit @eaepanun Ha niepuo 10 2025 roga»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOA0B K pa3pabOTKe MPOrpaMMBbl IO XUMHUH, K OTPEJEICHUI0 00LIeH
cTpaTeruu O0y4eHUs, BOCIUTAHUS U PA3BUTHS 00yUaIOIIUXCS CPEACTBAMHU
yuebHoro npenmera «Xumus» s 10—11 knaccoB Ha 6a30BOM ypOBHE COCTaBUIIH
koHenTyanbHble nojoxenuss GI'OC COO o B3anM000yCIOBICHHOCTH 1IEJIEH,
coJiep KaHusl, pe3yIbTaTOB O0yUeHHUs U TPEOOBAHUM K YPOBHIO MOATOTOBKU
BBITTYCKHUKOB.

XuMuueckoe o0pazoBaHue, MOJIy4aeMoe BBITYCKHUKaMu 0011e00pa3oBaTeIbHOM
OpraHu3allvu, SBISETCS HEOThEMIIEMON YacThIO UX 00pa3oBaHHOCTH. OHO CITYKUT
3aBEepIIAIOIIMM ITANlOM peajn3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM ypOBHE
KIIFOUEBBIX LIEHHOCTEH, MPUCYIIUX LEIOCTHON CUCTEME XUMUUECKOTO
oOpa3oBaHus. DTHU IEHHOCTH KacatoTCs MO3HAHUS 3aKOHOB MTPUPO/IBI,
(dbopMUpOBaHUS MUPOBO33PEHUS U 00IIEH KyJIbTYphI YEJIOBEKA, a TAKXKE
HKOJIOTUYECKH 00OCHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M MIPUPOTHOM
cpene. Peanuzyetcs xumudeckoe 00pa3oBaHue 00yUarOIMMUXCS HA YPOBHE
CpeaHero o0IIero 00pa3oBaHus CPEICTBAMHU YUEOHOTO MpeaMeTa « XUMUS,
COJIepKaHHE U TIOCTPOEHUE KOTOPOTO ONPEAEIIEHBI B IPOrpaMMe 10 XUMUU C
yu€ToM cnenurKN HAYKH XUMHH, €€ 3HAUCHUS B IIO3HAHUH MPUPOJIBI U B
MaTepHaIbHON KU3HU O0IIECTBa, a TAKXKe ¢ yUETOM OOIIUX 1eJIel U IPUHITUIIOB,
XapaKTepU3YIOIUX COBPEMEHHOE COCTOSIHME CUCTEMBI CPETHEr0 OOIIEro
oOpazoBanus B Poccuiickoit deneparuu.

XUMHUS KaK 3JI€MEHT CUCTEMbI €CTECTBEHHBIX HayK UTPaeT 0COOYIO pOJib B
COBPEMEHHOM ITMBUJIN3AINH, B CO3JTAaHIH HOBOM 0a3bl MaTepUaIbHON KYJIBTYPHI.
Ona BHOCHUT CBOM BKJIa/1 B (JOPMUPOBAHUE PAMMOHATHFHOTO HAYYHOTO MBIIIIJICHUS,
B CO3/IaHUE T[EJIOCTHOTO MPEICTABIICHUS 00 OKPYKAFOIIIEM MUPE KaK O €IMHCTBE
MPUPOABI U YEeIIOBEKA, KOTOpPOoe (POPMUPYETCS B XUMUHU HA OCHOBE TTOHUMAHUS
BEILIECTBEHHOI'O COCTaBa OKPY’KAIOIIEr0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXKIY
CTPOCHHMEM BEILECTB, UX CBOMCTBAMH M BO3MOXKHBIMU 00JIACTSIMU IPUMEHEHUSI.
TecHo B3aMMOCICTBYS C IPYTUMH €CTECTBEHHBIMU HAyKaMU, XUMUS CTaJla
HEOTHEMJIEMOHN YaCThIO MUPOBOU KYJIBTYpPbI, HEOOXOAUMBIM YCIIOBUEM YCIEUTHOTO
TPYyZa U )KU3HU KaXA0ro ujieHa oOuiectsa. CoBpeMEHHAasi XUMUS KaK HayKa
co3ujaTeNbHasl, KaKk HayKa BBICOKMX TEXHOJIOTHI HaMpaBiieHa Ha PellieHUue



100aJbHBIX MPOOJIEM YCTOMUHUBOTO PA3BUTHS YEIOBEUECTBA — CHIPHEBOMH,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPAHBI 3J0POBbSI.
B cooTBeTcTBUU ¢ OOIIMMU LIENSIMHU U TPUHITUIIAMU CPETHETO OOIIEro
oOpazoBanus coaepxxanue npeamera «Xumus» (10—11 kmaccol, 6a30BbIN YPOBEHB
M3YUYEHUSI) OPUEHTUPOBAHO MIPEUMYIIIECTBEHHO Ha OOIIEKYIbTYPHYIO MTOATOTOBKY
oOy4aromuxcs, He0OX0AUMYIO UM JIJisl BBIPAOOTKH MUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCIICIIHOTO BKIIOUEHUS B )KU3Hb COLIMYMA, MPOAOJIKEHUS
00pa3oBaHus B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.
CocTaBisONMMHU MpeIMeTa «XUMUSDH SBIISIIOTCS 0a30BbIE KYPChI —
«Oprannueckas xuMusi» 1 «O011as 1 HeopraHudeckasi XUMUs», OCHOBHBIM
KOMITOHEHTOM COJIEPKAHUS KOTOPBIX SIBJSOTCS OCHOBBI 0a30BOM HAYKH: CUCTEMA
3HaHUH MO0 HEOPTraHUYECKON XUMUU (C BKJIFOYECHUEM 3HAHUM U3 00IIEeH XUMUK) U
opraHuyeckoi Xxumuu. @opMHUpPOBaHUE JAHHON CUCTEMBI 3HAHUHN TTPU U3YUCHUU
npenMeTa 00ecreurnBaeT BO3MOKHOCTh PACCMOTPEHHS BCEIr0 MHOT000pa3us
BEII[ECTB HA OCHOBE OOIIUX MOHATUMN, 3aKOHOB U TEOPUM XUMUHU.

Crpykrypa coaepkanusi KypcoB — «Opranuueckas xumus» u «O01mas u
HEOpraHuyecKass XuMus» c(popMHUpOBaHa B MPOTPaMME IO XUMHUH Ha OCHOBE
CUCTEMHOT0 MOJX0/1a K U3YYEHHUI0 yUeOHOTO MaTepraia u 00ycioBieHa
UCTOPUYECKHA 0OOCHOBAHHBIM Pa3BUTHUEM 3HAHHI HA OMpeaeEHHBIX
TEOPETHYECKUX YpOBHX. Tak, B Kypce OpraHM4ecKoil XMMUU BEIIECTBA
paccMaTpUBarOTCs Ha YPOBHE KIACCUYECKOUN TEOPUU CTPOCHUS OPTAaHUYECKUX
COEIMHEHUH, a TAK)KE Ha YPOBHE CTEPEOXUMUYECKUX U DJIEKTPOHHBIX
npescTaBleHnit 0 cTpoeHuu BeriecTB. CBelleHns 00 N3ydyaeMbIX B Kypce
BEIIECTBAX JIAIOTCS B Pa3BUTUHU — OT YTIEBOJOPOIOB JI0 CIOKHBIX OMOTOTHYECKU
AKTUBHBIX COCIMHECHUN. B Kypce opraHmyeckoi XMMHH TMOJYyYaroT Pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO OOIIET0 00pa30BaHMsI TIEPBOHAYAIHHBIC
NPE/ICTaBICHUSI O XUMUYECKON CBS3H, KIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKI[UU.

[Ton HOBBIM yTJIOM 3peHHUs B peaMeTe « XuMus» 6a30BOro ypoBHs
paccMaTpHUBaeTCs U3YYCHHBI HA YPOBHE OCHOBHOT'O OOIIIETO 0Opa30BaHUS
TEOPETUYECKUN MaTepHral U (PaKTOIOTHUECKUE CBEACHUS O BEIIECTBAX U
XUMUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111asi 1 Heopranmdeckas
XUMHS» 00y4YarOMIUMCS TIPEIOCTABISIETCS BO3MOKHOCTh OCO3HATh 3HAYCHUE
MEPUOANYECKOT0O 3aKOHA C 00IIETEOPETUUECKUX U METOA0JIOTHYECKUX MTO3UIUH,
riIy0’ke MOHSATh UCTOPUYECKOE U3MEHEHHE (PYHKITUH ITOTO 3aKOHA — OT
00001IaroIIe 10 OOBSICHSIONMICH U TPOTHO3UPYIOIIEH.

Ennnas cucteMa 3HaHHM O BAXKHEUMIIIMX BEMIECTBAX, UX COCTaBE, CTPOCHHH,
CBOMCTBaX U MPUMEHEHUH, a TAK)KE O XUMUUECKUX PEAKIHUSIX, UX CYIIIHOCTH U
3aKOHOMEPHOCTSAX MPOTEKaHus qononHsercs B Kypcax 10 u 11 kmaccos
AJIEMEHTaMH COJIEPKAHUS, UMEIOIIUMHU KYJIbTYPOJIOTHYECKUN U TPUKIIAHON
XapakTep. TU 3HaAHUA CIOCOOCTBYIOT TOHUMAHHIO B3aUMOCBSI3H XUMHUH C
JIPYTUMHU HayKaMu, paCKpbIBaIOT €€ pOJib B MO3HABATEIILHON U MPAKTUYECKOM



NEATEeIbHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS K TTPOIIECCY
TBOPYECTBA B 00JIACTH TEOPUH U MPAKTUYECKUX MPUIIOKEHUN XUMUH, TIOMOTAIOT
BBIITYCKHUKY OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npo0JieMax, CBSI3aHHBIX C XUMUEH, KPUTUYECKU OCMBICIUBATh UH(DOPMAIIHUIO U
MPUMEHSATH €€ JJI5 MIOTIOJHEHUS 3HAHU M, PEIIEHUS UHTEIUIEKTYaIbHBIX U
AKCTIIEPUMEHTATBHBIX HCCIIEIOBATENhCKUX 3a1a4. B 11e10m conepxanue yueOHOro
npeaMeTa «XUMHUsD JaHHOTO YPOBHS U3YUYEHHSI OPUEHTUPOBAHO HA
dbopmupoBaHue y 00y4aronuxcs MUPOBO33PEHYECKON OCHOBBI JIJIsl IOHUMAHUS
dbunocodckux uaen, TaKuxX Kak: MaTepuaIbHOE €IMHCTBO HEOPTAHUYECKOTO U
OpraHUYeCcKoro Mupa, 00yCJIOBICHHOCTh CBOMCTB BEIIECTB UX COCTABOM U
CTPOEHUEM, TO3HABAEMOCTb MPUPOIHBIX SIBJICHUN MYyTEM SKCIIEPUMEHTA U
pelIieHus MPOTUBOPEUYHNI MEXy HOBBIMHU (DAKTAMU U TEOPETUUECKUMU
PEANOCHIIKAMHU, OCO3HAHUE POJIM XUMUH B PEIICHUU YKOJOTUUECKUX Mpodiem, a
TaK)Ke MpoOJIeM cOepeKEHUSI YHEPTETUICCKUX PECYPCOB, ChIPhS, CO3aHUS HOBBIX
TE€XHOJIOTUM U MaTEpHUaOB.

B ntane pemenust 3a1a4 BOCIIUTAHMS, Pa3BUTHS U COITUATM3AINHI 00 YyJarOIIUXCS
MPUHSATHIC TPOTPAMMO 110 XUMHUU MOJAXO0/IbI K ONPEAETCHUIO COJCPKAHUS U
MOCTPOSHUSI TIPEeIMETa IIPEeayCMaTPUBAIOT (POPMHUPOBAHUE YHUBEPCATBHBIX
y4eOHBIX ACHCTBUHN, UMEIONUX 0a30BOE 3HAUYCHUE ISl PA3IMYHBIX BUIOB
NEeSTEBHOCTHU: PEIIeHHs] MPobIieM, MOUCKa, aHaIn3a 1 00paboTKH nHbOpPMaIIH,
HEOOXOUMBIX JIJIsl IPUOOPETEHUS ONBITA MPAKTUUECKOW U UCCIEA0BATENbCKON
NEeATENIbHOCTH, 3aHUMAIOIIIE Ba)KHOE MECTO B O3HAHUU XUMHH.

B nmpakrtuke npenogaBaHus XMMUHU KaK Ha YPOBHE OCHOBHOTO OOIIEro
o0Opa3oBaHUs, TaK U HA YPOBHE CPEIHET0 001Iero oopa3oBaHus, IPH ONpeIeICHUN
COJIepKaTEIIbHON XapaKTEPUCTUKU LIEeJIeH U3yUEHHUsI IPeIMETa HAIlPaBJICHUEM
NEPBOCTEIIEHHON 3HAYNMOCTH TPATUIIMOHHO MPU3HAETCS (POPMUPOBAHUE OCHOB
XUMHYECKOM HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, IPAKTUUECKOM
NEATEIbHOCTU YEJIOBEKA U KaK OJTHOIO M3 KOMIOHEHTOB MUPOBOM KyJIbTypbl. C
METOIMYECKON TOUKH 3PECHUS TAKOU MOJAXO0M K ONPEACIICHUIO LEIEH U3yYeHUS
MIPEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHBIM.

CornacHo 1aHHOM TOYKE 3pEHUS TJIABHBIMU LEISIMHU U3YUCHUS MIpeaMeTa « XUMHU»
Ha 6a30BoM ypoBHe (10 —11 ki1.) ssBISIFOTCS:

dbopMupoBaHUE CUCTEMBl XUMHUUCCKUX 3HAHUI KaK BaKHECHUIIICH COCTABIISIONICH
€CTECTBEHHO-HAYYHON KAPTUHBI MUPA, B OCHOBE KOTOPOM JIEIKAT KIFOUEBbIC
MOHATHUS, PYyHIAMEHTAIbHBIE 3aKOHBI U TEOPUHU XUMHH, OCBOCHHE SI3bIKA HAYKH,
YCBOCHHE ¥ TIOHMMAaHNE CYITHOCTHU JOCTYITHBIX 0000IICHII MUPOBO33PEHYECKOTO
XapakTepa, 03HAKOMJICHUE C UCTOPUEN UX Pa3BUTHS U CTAHOBIICHUS,
dbopMupoBaHUE U pa3BUTUE TIPEICTABICHUN O HAYYHBIX METO/IaX TTO3HAHUS
BEILIECTB M XUMUYECKHUX PEAKINI, HEOOXOJUMBIX JIJIsi MPUOOPETEHUSI YMEHUM
OPHUEHTHUPOBATHCA B MUPE BEIIECTB U XUMUYECKUX SIBIICHUI, UMEIOIIUX MECTO B
MPUPOAE, B MPAKTUYECKON U MOBCETHEBHOW KU3HU;



pa3BHUTHE YMEHUU U CITIOCOOOB ACATEIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
O0BSICHEHHEM XHMHUYECKOTO IKCIIEPUMEHTA, COOTIOIEHNEM TpaBuil 0€30MacHOTO
oOpallieHusl ¢ BEIIECTBAMM.

Hapsiny ¢ aTum, comepkarenbHas XapaKTepUCTHKA TENIeH U 3a/1a9 U3YICHUS
MpeaMeTa B MporpaMMe 10 XMMUU YTOYHEHA U CKOPPEKTHPOBAaHA B COOTBETCTBUU
C HOBBIMH ITPHOPUTETAMHU B CHUCTEME CpPEeIHETO 001ero oopasopanus. CeroaHs B
MPETIOIaBaHUHA XUMHUHU B OOJIBIIIEH CTETICHU OTAAETCS MPEATIOYTCHIE
MPAKTUYCCKON KOMIIOHEHTE COJIEPKaHMsI O0yUCHHUs, OPHCHTHPOBAHHOMN Ha
TIOJITOTOBKY BBIITYCKHHKA 00II€00pa30BaTeIbHON OpraHnu3aliy, BIaICIOIIETO He
HaO0OpOM 3HAHUH, a QYHKIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CITOCOOAMHU U
YMCHHUSAMHU aKTUBHOTO MOJTyYEHHUs 3HAHUH ¥ MPUMEHCHHS MX B PCATbHOMN YKU3HU
JUTSL pEIICHUS TIPAKTUICCKUX 3a1a4.

B ¢BsI31 ¢ 3TUM pH U3yUYEHUU TIPEIMETa « XUMUS» JOMUHHUPYIOIICE 3HAUCHUEC
NpUOOPETAIOT TaKKE 1SN U 33J[a4H, KaK:

ajanTamnys 00yJaroIIuXCs K YCIOBHIM JUHAMUYHO Pa3BUBAIOIICTOCS MHPA,
(dbopMHUpOBaHUE MHTEILICKTYAIbHO PA3BUTOM JTUYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHHYECTBY, CAMOCTOSTEILHOMY MPUHSATHIO TPAMOTHBIX
PEIICHUI B KOHKPETHBIX )KM3HCHHBIX CUTYAIIUsAX, CBI3aHHBIX C BEIIIECTBAMH U MX
IpUMEHEHHUEM;

dopmMupoBaHue y 00yJarOMUXCsl KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITETEHITHH ),
MMEIOIINX YHUBEPCAIbHOE 3HAUCHHUE ISl Pa3IMYHBIX BUIOB JESTCIIEHOCTH:
peleHus nmpooieM, oUCKa, aHaiu3a u 00padoTku nH(popMaIK, HE0OXOTUMBIX
IUISL IPUOOPETEHUS OIBITA JeSTEILHOCTH, KOTOPasi 3aHUMAeT BaKHOE MECTO B
MO3HAHUW XMMHH, a TAK)KE JUIS OICHKH C IMTO3HUIUN IKOJIOTUICCKONU OE30acHOCTH
XapaKkTepa BIUSHUS BEICCTB U XUMHUYECKHUX TPOIIECCOB HA OPTaHM3M YEJIOBEKa 1
PUPOTHYIO CPEAY;

pa3BUTHE TIO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYabHBIX U TBOPYECKHIX
CITOCOOHOCTEH 00YYArOIIUXCS: CIIOCOOHOCTH CaMOCTOSITEILHO PHUOOPETAaTh HOBBIC
3HAHMSI IO XUMHUHU B COOTBETCTBHH C KU3HEHHBIMH MMOTPEOHOCTAMH, UCIIONH30BAThH
COBpEeMEHHbBIE HH(OPMAIIMOHHBIE TEXHOJIOTHUHU ISl TIOUCKA M aHalln3a Y4eOHOU U
HAyYHO-TIOMYJISIPHON MH(DOpPMAIIUU XUMHYECKOTO COJIEP KAHMS;

dbopMuUpOBaHUE U pa3BUTHE y O0YUAIOIIUXCS ACCOIMATHBHOTO M JIOTUYECKOTO
MBIIIJICHUS, HAOII0AaTeIbHOCTH, COOPAaHHOCTH, aKKyPaTHOCTH, KOTOPBIE OCOOCHHO
HEO0OXOIUMBI, B YACTHOCTH, TIPH IJIAHUPOBAHUH U TIPOBEJCHUN XUMHUECKOTO
HKCIIEPUMEHTA;

BOCITUTaHUE y 00ydaromuxcs yoe:x1EHHOCTA B TYMaHUCTHIECKON
HAIPaBICHHOCTH XUMUH, €€ BAYKHOU POJIU B PEIICHUH TI100aTbHBIX TIPOOIEM
PaIMOHAILHOTO MTPUPOAOIIOIB30BAHHUS, TIOTIOJTHEHHSI SJHEPTETHUYECKUX PECYPCOB U
COXpaHEHUS IPUPOJTHOTO PABHOBECHS, OCO3HAHUS HEOOXOIMMOCTH OEPEKHOTO
OTHOIICHUS K IPUPOJEC ¥ CBOEMY 3/I0POBBIO, a TAKKE MPUOOPETCHUS OIBITA
WCITOJIb30BaHUS TTONYYCHHBIX 3HAHUN JUIsl IPUHATHS TPAMOTHBIX PEIICHUH B
CUTYaIUsIX, CBI3aHHBIX C XUMUYCCKUMU SBIICHUASMH.



B yueOHOM 1u1aHe cpegHero o01ero oopa3zoBaHus NpeaMeT «XuMus» 6a30Boro
YPOBHS BXOJUT B COCTaB MPEAMETHOM 00mactu « EcTecTBEeHHO-HAay4HbIE
IPEIMETBI».

OO6111ee yncno yacoB, OTBEAEHHBIX IS M3yUYEHUs XMMUHU, HA 0a30BOM YPOBHE
cpeaHero oo1iero oopa3zoBanusi, coctaBisieT 68 yacon: B 10 knacce — 34 vaca (1
yac B Heaenro), B 11 knacce — 34 yaca (1 yac B HeAemio).

COLAEPXAHUE ObYYEHHA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHH

IIpeamer opraHn4ecKoil XUMUU: €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYEHUE B
NOJIyYEHUU HOBBIX BELIECTB U MaTEpUAOB. Teopus cTpOEHUsI OPraHUYECKUX
coenuHenuid A. M. byTiepoBa, €€ ocHOBHBIE MOJ0KeHusA. CTpyKTypHbIE HOPMYIIbI
OopraHnyeckux BemecTs. ['omoiorus, nzomepus. XuMudyeckas CBsI3b B
OpraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[Ipencrasnenue o kinaccupukaly opranndeckux semects. Homenknarypa
OpraHMYeCcKUX COeAMHEHUH (crucTeMaTnyeckas) ¥ TpUBUAJIbHbIC HA3BAHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.
DKCIepUMEHTAIIbHBIE METO/Ibl U3YUYEHHUS BEIECTB M X MTPEBPAILCHU:
O3HAKOMJIEHHE C 00pa3liaMy OpraHMYECKUX BEIECTB U MaTepualaMy Ha UX
OCHOBE, MOJIEJINPOBAHUE MOJIEKYJI OPraHMUECKHUX BEIIECTB, HAOIIOCHNUE U
ONMCAHME IEMOHCTPALMOHHBIX OIBITOB 10 IPEBPALEHNUIO OPTAHUYECKUX BEIIECTB
IpY HarpeBaHuM (IJIaBJleHNE, OOYTIIMBaHUE U FTOPEHHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUM psifl. MeTaH u 3TaH — NpocTeime
HpECTAaBUTENH AJIKAHOB: (PU3UUECKUE U XUMHUYECKUE CBONWCTBA (peakiuu
3aMEILEHNs] U TOPEHNUs), HAX0XKICHHUE B IPUPOJIE, ITOJIYUEHUE U IPUMEHEHHE.

AJIKEHBI: COCTaB ¥ CTPOCHHE, TOMOJIOTUYECKUH Psifl. DTUIICH U HPOIUJIEH —
MPOCTEHIITNE TIPE/ICTABUTENN ANKEHOB: (PU3NUECKUE U XUMHUECKHE CBOMCTBA
(peakuuu rugpupoOBaHusl, raJOr€HUPOBAHUS, TUAPATALIMY, OKUCIEHUS U
MOJIMMEPU3ALINH ), TOJYUEHUE U TPUMEHEHHUE.

Anxanuensl: Oytaaues-1,3 u metunOyTaguen-1,3: ctpoeHne, BaKHEHIITNE
XUMUYECKHE CBOMCTBA (peakuus noaumMepusanuu). [lonyuenne CHHTETHYECKOTO
KayudyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUSI, TOMOJIOTUYECKUM psil. ALIETHIIEH —
MPOCTEHMIINI TPeICTaBUTENb AIKUHOB: COCTaB, CTPOEHUE, (pU3nuecKue u
XUMUYECKHE CBOMCTBA (pEaKMU TUAPUPOBAHUS, TaJIOT€HUPOBAHUS, THAPATALINH,
TOpPEHHUs] ), OJTyYeHUE U TPUMEHEHHUE.



Apensl. benson: coctaB, cTpoeHue, GU3NUECKUE U XUMUYECKHUE CBOMCTBA
(peakuuu rajJoreHUpOBAHUS U HUTPOBAHUS ), TOTyYeHUE U TpuMeHeHue. Tomnyor:
COCTaB, CTpoeHUE, GU3UIECKUE U XUMUYECKHUE CBOMCTBA (peakiuu
rajioreHUupOBaHUS U1 HUTPOBAHUSA ), TOTyUYEHHUE U IpUMEHEHHE. TOKCUUYHOCTh
apeHOoB. ['eHeTnYecKas CBsA3b MEXAY YIJIEBOIOPOAAMH, IPUHAJIEKAIIUMU K
Pa3IMYHBIM KJIACCAM.

[IpupoaHbie HCTOUHUKH YTIA€BOAOPOI0B. [IpupoaHbIii ra3 v MonyTHbIE HEPTAHBIE
raszel. He1h u €€ mpoucxoxaenue. CriocoObl nepepaboTku HeTH: EPETOHKA,
KPEKHUHT (TePMHUUECKUN, KaTATUTHYECKUi ), muponu3. [IpoaykTel mepepadoTku
He(TH, UX TPUMEHEHHE B IPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroyb u
MIPOJIYKTHI €ro MepepadOTKH.

DKCIEPUMEHTAIBHBIE METO/Ibl U3YUEHHUS BEIIECTB U UX MPEBPAILICHUN:
03HAaKOMJICHHE C 00pa3IiaMu MIaCTMACC, KaAy4yKOB U PE3UHBI, KOJUICKIIUU
«HedTb» 1 «YT0IB», MOACTHPOBAHKUE MOJICKYJI YTJIEBOJIOPOIOB U
raJjoreHONPOU3BOIHBIX, MPOBEICHUE MPAKTUUECKON pabOThI: TIOJIyUYEHUE dTUIICHA
Y U3y4YE€HHUE €0 CBOUCTB.

PacuéTrHble 3a1aumn.

Brruncnenus mo ypaBHEHHIO XUMHAUYECKOW peakiuu (Macchl, 00bEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEaKIMU 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).
Kucnopoaconepxamnme opraHu4ecKue CoeqUHEHHUS

[IpenenbHbIE OTHOATOMHBIE CIUPTHL. METaHOI U ATAHOJ: CTpOEHUE, (PU3UUECKUE U
XUMUYECKHE CBOMCTBA (pPEaKLMU C aKTUBHBIMHM METAJNIAMH, TAJIOT€HOBOIOPOIAMU,
rOpeHue), mpuMeHeHne. BogopoaHble CBA3M MEXKy MOJIEKYJIAMHU CIIUPTOB.
JleicTBME METAaHOJIA U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroaToMHbI€ CIIUPTHIL. DTUIICHTIIMKOIb U TJIULEPUH: CTpOeHUe, (GU3NIECKUe U
XUMUYECKHE CBOMCTBA (B3aMMOJIEMCTBUE CO LIEIOYHBIMU METAJIJIAMU,
KaueCTBEHHAs peaKklusi HA MHOTOaTOMHBIE CIUPTHI). JlelicTBHE Ha OpraHu3M
yesnoBeka. [I[pumeHenune rimuepruaa U STUIICHTJIKOIIS.

deHour: CTpoeHUE MOJIEKYJIbI, (PU3NYECKUE U XUMHUICCKHE CBOMCTBA. TOKCHYHOCTD
denona. Ilpumenenue ¢genoa.

Anpaerunsl u keToHbl. DopmanbaeTus, areTaabIerua: CTpOeHHe, PU3nIecKue u
XUMUYECKHE CBOMCTBA (pPEaKMU OKUCIICHUSI U BOCCTAHOBIICHMS], KAUECTBEHHBIE
peaKkium), NoJy4eHUe U MPUMEHEHHUE.

OnHOOCHOBHBIE TIpeie/IbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHASI U YKCYCHAs
KHUCJIOTBI: CTpOEHHUE, PU3UYECKUE U XUMUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE JIJIs
KJIacca KHUCIIOT, peakius dTepruUKaIim), MOTydeHHe U MPUMEHEHHUE.
CreapuHOBas U OJICMHOBAsI KUCJIOTHI KaK MPEJACTABUTENN BBICIIUX KapOOHOBBIX
KHUCJIOT. MbUTa Kak COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIIEE JIEUCTBUE.
CnoxHbie 3pUphl KaKk MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MAPOIU3 CIIOKHBIX
a¢upoB. Kupsl. 'naponus xupos. [Ipumenenue xxupoB. buonoruyeckas posib
KHUPOB.



VYrneBojsl: cocTaB, Kiaccu(puKanus yriaeBogoB (MOHO-, IU- U TIOJUCAXapU/IbI).
I'mroko03a — npocTeiinii MoHOCaxapu: 0COOEHHOCTH CTPOECHUS MOJIEKYIIbI,
dbu3nUecKkue U XUMHUECKUE CBOMCTBA (B3auMoecTBue ¢ ruapokcuaom meau(ll),
OKHCJIEHHE aMMHUAYHBIM pacTBOpPOM okcuzaa cepedpa(l), BocctaHoBIEHUE,
Opo’KeHHE TIII0K03bl), HAX0XKACHUE B IPUPO/IE, IPUMEHEHHE, OMOJIOTUYeCcKas
ponb. dorocunTe3. PPyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemionosa kak npupoHbie noaumepsl. CTpoeHue Kkpaxmana u
1esoo3bl. dusnyeckrue 1 XMMUYECKUE CBOMCTBA Kpaxmaina (TUApPOIIN3,
KayeCTBEHHAs PEaKIMsl C HUOJOM).

DKCepUMEHTAJIbHBIE METO/Ibl U3YUYE€HHUSI BEIIECTB U UX IIPEBPAILICHUN:
poBeJieHNE, HA0II0IEHUE U ONTUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUECTBEHHbIE PEAKIIMU OJTHOATOMHBIX CIUPTOB (OKUCJIEHUE ITAHOJa
okcuaoM Menu(Il)), MHOroaTOMHBIX CIUPTOB (B3aUMOJEHCTBUE TIIULIEPUHA C
ruapokcuiom meau(Il)), anbaeruoB (OKUCIEHNE aMMHUAYHBIM PAaCTBOPOM OKCHJIA
cepeopa(l) u runpoxcunom meau(ll), B3anmoaeiicTBre Kpaxmana ¢ HOJIOM),
POBEJICHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.
PacuétHrnlie 3agaun.

Brruncriienns mo ypaBHEHUIO XUMUYECKOM peakiuu (Macchl, 00bEMa, KOJTUYeCTBa
MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEaKIMU 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).
A3oTcoaepKaniue OpraHndecKue COeqUHEHHUS.

AMUHOKHCTOTHI KaK aM(OTEpHbIE OpraHudYecKrue coequHeHuss. Pu3nyeckue u
XUMHYECKUE CBOMCTBA aMUHOKUCIIOT (Ha MpUMepe riuiuHa). bruogornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mpupoIHbIE BBICOKOMOJIEKYJIsIpHBIE coeAnHeHus. [lepBuunas,
BTOpUYHAS U TPETUYHAS CTPYKTypa OeKoB. XMMUYECKUE CBOMCTBA OEIKOB:
TUIPOJIN3, IEHATYpallls, KaUeCTBEHHBIC PEaKIUU Ha OEJKH.
DKCIepUMEHTAIIbHBIE METO/Ibl U3YUYEHHUS BEIECTB M MX MPEBPALLCHUI:
HaOJIOICHHE W OMTMCAaHUE JEMOHCTPAIMOHHBIX OIBITOB: JACHATYpaIus OCIKOB MpHU
HarpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

BBICOKOMOJIEKYISIPHBIE COEAMHEHUS

OCHOBHbIE MTOHATHS XMMUU BBICOKOMOJIEKYJIIPHBIX COCIMHEHUI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENIEHb MOJUMEpU3aUU, CPEAHSS MOJIEKYJIIIpHas
Macca. OCHOBHBIE METO/bI CHHTE3a BBICOKOMOJIEKYJIAPHBIX COEAMHEHUIN —
MOJIMMEPHU3ALIMS U TTOJIMKOHIECHCALIHS.

DKCIEpUMEHTAJIbHBIE METO/Ibl U3YUYEHHUSI BEILIECTB U UX MPEBPAILICHHI:
03HaKOMJIEHHE ¢ 00pa3aMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4YyKOB.

MexnpeaMeTHBIE CBA3U.

Peanuzanus MeXpeIMETHBIX CBA3EH MPHU U3YUYCHUN OPraHUYECKON XuMuu B 10
KJIacCe OCYLIECTBIISIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX



MOHATHH, TaK ¥ MOHATUMN, SABJIAIOIINXCA CUCTEMHBIMU ISl OTAEIBHBIX PEMETOB
€CTECTBEHHO-HAYYHOI'0 IUKJIA.

OO01Me ecTeCTBEHHO-HAay4YHbIE IOHATHS: SIBJIEHUE, HAYYHBIN (akT, TUIIOTE3a,
3aKOH, TEOPHsl, AaHATIN3, CUHTE3, KIACCU(PUKALINS, IEPUOTUYHOCTb, HAOIIOIEHHE,
U3MEpPEHUe, IKCTIEPUMEHT, MOJIETUPOBAHUE.

®dusznka: MaTepus, SJHEPTUs, Macca, aTOM, JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN
YpPOBEHb, BEILIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHUE BEUIECTBA, (PU3HUECKHE
BEJIMYMHBI U €IUHULBI UX U3MEPEHUSI.

Bbuonorus: kierka, opranusm, ouochepa, 0OMEeH BeLIeCTB B OpraHU3Me,
doTocuHTEe3, OMOTOTUYECKHN aKTHUBHBIE BelecTBa (OCIKH, YIIIeBObI, KHUPHI,
(bepMeHTHI).

['eorpadus: MuHepasbl, TOPHBIC TIOPOJIBI, TTOJIE3HBIE NCKOTTAEMbIE, TOTLIHBO,
PECYPCHI.

TexHomorus: IMUIOCBLIC ITPOAYKTBI, OCHOBBI PAllMOHAJIBHOTI'O ITIUTAHUS, MOIOIIIUC
CpPpCACTBA, JICKAPCTBCHHBIC 1 KOCMCTHUYCCKUC ITPCITIaPaThl, MAaTCPHUAJIbI U3
HNCKYCCTBCHHBIX U CMHTCTHYCCKNX BOJIOKOH.

INIPEAMETHBIE PE3VJIbTATEI

[IpenmeTHBIE pe3yabTaThl OCBOECHUS Kypca «OpraHuyeckas XuMus OTPaxaroT:
c(hOpMUPOBAHHOCTD MPEJCTABICHUI O XUMHUYECKON COCTABIISIOIICH €CTEeCTBEHHO-
Hay4YHOU KapTHUHBI MUPA, POJIM XMMHUU B MIO3HAHUU ABJICHUU NPUPOJIbI, B
dbopMUPOBaHUY MBITIUICHUS U KYJIbTYPhI TUYHOCTH, €€ ()YHKITMOHATHHOM
IPAaMOTHOCTH, HEOOXOIMMOM JIJIsI pelISHUs MPAKTUUYSCKUX 3a7a4 ¥ YKOJOTHIECKH
000CHOBAaHHOT'O OTHOIIICHHS K CBOEMY 370pOBbIO U MIPUPOTHON cpelie;

BJIAJICHUE CUCTEMON XMMHUYECKHUX 3HAHUM, KOTOPAsl BKIIFOYAET:
OCHOBOITOJIAraloIIUe MOHITUS (XUMUYECKUN 2JIEMEHT, aTOM, JICKTPOHHAS
000J109Ka aTOMa, MOJICKYJIa, BAJICHTHOCTh, JICKTPOOTPHUIIATEILHOCTD, XUMUUSCKast
CBSI3b, CTPYKTYpHas hopMmyina (pa3BEpHyTas U COKpaIIEHHAs), MOJIb, MOJIIPHAS
Macca, MOJIIPHBI 00BEM, YIJIEPOIHBIN CKelleT, PYHKIIMOHAIbHAS TPYIIIa,
paaukai, U30MepHsi, B30MEPhI, TOMOJIOTHYECKUN PsiZl, TOMOJIOTH, YIJIEBOIOPO/IbI,
KHUCJIOPOJ U A30TCOIEPKAIINE COCTMHECHUSI, MOHOMED, MTOJUMEP, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS ); TCOPUH U 3aKOHBI (TEOPHS CTPOCHUS
opraHn4eckux BemiecTB A. M. byTiepoBa, 3aK0OH COXpaHEHHUSI MAaCcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJINYECKUH SI3bIK XUMHUH; MUPOBO33PEHUYECKNE 3HAHUS,
JIe)Kaye B OCHOBE MOHUMAaHUS MPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX
SIBJICHUM, ()aKTOJIOTUYECKHE CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYUYECHUHU U
0e30MmacHOM MCIOJIb30BAaHUM BAKHEHIITUX OPTaHUYECKUX BEIIIECTB B OBITY U
MPAKTHYECKOMN JIEATEIIbHOCTH YEI0BEKA;




c(hOopMUPOBAHHOCTh YMEHHUM BBISBISATH XapaKTePHbIC MPU3HAKY TOHITHUH,
YCTaHABIMBATh UX B3aUMOCBS3b, UCIIOJIB30BaTh COOTBETCTBYIOIIME MOHATHS TTPU
ONMCAaHUU COCTaBa, CTPOEHHUS U MPEBPALICHUN OPraHUYECKUX COCTMHEHNUI;
c(hOopMUPOBAHHOCTh YMEHHI UCIIOJIb30BATh XUMUYECKYIO CUMBOJIUKY IS
COCTaBJICHUS MOJIEKYJISIPHBIX U CTPYKTYPHBIX (Pa3BEPHYTOM, COKPAILIEHHON )
dbopMy OpraHUYEeCKUX BEIIECTB U YPABHEHUN XUMUUECKUX PEAKIIUM,
M3TOTaBJIMBATh MOJIEJIM MOJIEKYJI OPTaHUYECKUX BEIIECTB JIJI MILTFOCTPALIMU UX
XUMHUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOEHHUS;

c(hOpMUPOBAHHOCTh YMEHUI YCTaHABIUBATH MPUHAIJIC)KHOCTh U3YYCHHBIX
OPraHMYECKUX BEILIECTB M0 UX COCTABY M CTPOEHUIO K ONPEAETEHHOMY
KJIacCy/TpyIine CoeIUHEHUM (YriIeBOOPOIbI, KUCIOPO U a30TCOIepKAIINE
COCIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUSI ), 1aBaTh UM Ha3BaHUS 110
cuctematuueckoit Homenkiarype (IUPAC), a Takxe npuBOAUTh TPUBHAJIbHbBIE
HA3BaHUA OTJEIbHBIX OPraHUYECKHUX BEIIECTB (ITUJICH, IPOIHIICH, alleTHIICH,
STUJICHTJIUKOJIb, TTUIEPUH, (HEeHOJ, (opMaIbIAeTul, alleTalbJAeTH I, MypaBbUHAS
KHCJIOTA, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KMCJI0Ta, CTEAPUHOBASL KUCIIOTA, TIII0K034,
bpykTo3a, KpaxmMall, HeJIH0103a, TIIHIUH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEICISATh BUbI XUMUYECKOU CBSI3H B
OpraHWYECKUX COCIMHEHUAX (OJUHAPHBIE U KPATHBIE);

c(hOpMHUPOBAHHOCTh YMEHHUSI IPUMEHSTH MOJOKEHUS TEOPUH CTPOCHUS
opranndeckux Bemects A. M. bBytiepoBa /it 00bsicHEHUsI 3aBUCUMOCTH CBOWCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUS MacChl BEILIECTB;
c(hOpMHPOBAHHOCTh YMEHHM XapaKTEepU30BaTh COCTAaB, CTPOEHUE, GU3HUUECKHUE U
XUMUYECKUE CBOMCTBA TUTMYHBIX MPECTABUTENEHN pa3IMYHbIX KIACCOB
OpraHMYecKUX BEIIeCcTB (METaH, ITaH, STUJICH, MPONWICH, alleTUJIeH, OyTaaneH-
1,3, metunOyraauen-1,3, 6eH30J1, METaHOJ, ATAHOJI, STUJIICHTJIMKOJIb, TJIUIIEPHH,
¢deno, aneranbaeru, MypaBbuHAas U YKCYCHAsl KHCIIOTHI, TJIFOK03a, Kpaxmall,
LEJUII0JI032, aMUHOYKCYCHAsI KUCIIOTA), WILTFOCTPUPOBATH TEHETUYECKYIO CBS3b
MEXI1Y HUMU YPAaBHEHUSIMU COOTBETCTBYIOIINX XUMUYECKUX PEAKIIUH C
MCIIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh UCTOYHUKHU YTIEBOAOPOIHOTO
ChIpbs (HE(DTh, TPUPOIHBIN Ta3, YTOJIb), CIIOCOOBI UX IEPEPAOOTKH U
MPaKTUYECKOE PUMEHEHHE MMPOIYKTOB MepepadboTKH;

c(hOpMHUPOBAHHOCTh YMEHHI MPOBOJIUTH BBIUUCICHUS IO XUMUYECKAM
ypaBHEHHUSIM (Macchl, 00bEMa, KOTMYECTBA UCXOTHOT'O BEIIECTBA UM MPOAYKTA
pEaKIny 1Mo U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO M3 UCXOTHBIX
BEILIECTB WJIHM NPOJYKTOB PEAKIUN);

c(hopMUPOBAHHOCTh YMEHHH BJIaICTh CUCTEMON 3HAHWH 00 OCHOBHBIX METOaX
HAay4YHOI'0 TO3HAHUS, UCIIOIb3YEMbIX B XUMHUU MIPU U3YUEHUHN BEIIECTB U
XUMHUYECKHX SIBJICHUH (HaOII01eHNe, U3MEPEHHUE, SKCIIEPUMEHT, MOJICIUPOBAHUE),
WCIOJIb30BATh CUCTEMHbBIE XUMUYECKUE 3HAHUS JJISl IPUHSTUS PELICHUN B



KOHKPETHBIX )KU3HEHHBIX CUTYAIUsX, CBA3aHHBIX C BEIIECTBAMU U UX
MIPUMEHECHUEM;

c(hOopMUPOBAHHOCTb YMEHHUI COOJII0IaTh MpaBUia MOJIb30BAHUS XUMUYECKON
MOCy1I0M 1 1a00paTOpHBIM 000PYIOBAHUEM, a TaKXKe IIpaBuiIa oOpalleHus C
BEILIECTBAMU B COOTBETCTBUU C MHCTPYKIIUSMHU MO BBIMOJHEHUIO JTAOOPATOPHBIX
XUMHUYECKUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHUM TUIAHUPOBATH U BHITIOJIHITH XUMUYECKUN
AKCTIEPUMEHT (TIPEeBpaIlCHUsI OPraHMYECKUX BEILIECTB IIPU HAIPEBaHUU, MTOTYyUCHUE
ATUJICHA U U3YUYEHUE €T0 CBONCTB, KAYECTBEHHBIC PEAKIIUUA OPTaHUYECKUX
BEIIECTB, JICHATYypallys OCJIKOB P HArpEeBaHUHU, IBETHBIC pEeaKIMU OEJKOB) B
COOTBETCTBUH C MPABUJIAMHU TEXHUKH O€30MACHOCTH MPU 00paIieHUH C
BEIIECTBAMU U J1a0OPaTOPHBIM 000PYI0BAHUEM, MIPEJCTABIISATh PE3yIbTaTh
XUMHUYECKOT0 DKCIIEpUMEHTa B (DOpMeE 3aITUCH YPaBHEHUM COOTBETCTBYIOIIUX
peakiuii u GOpMyJIHPOBAThH BEIBOLI HA OCHOBE 3THX PE3YJIbTATOB;
c(hOpMUPOBAHHOCTh YMEHUUN KPUTUUYECKH aHATU3UPOBATH XUMUYECKYIO
uH(}OpMaIIHIO, TTOJIY4aeMYI0 M3 Pa3HbIX HCTOYHUKOB (CpEICTBA MaCCOBOM
uHdopmanmu, MHTEpHET U APYTrUX);

c(hOopMUPOBAHHOCTh YMEHUM COOJII0/IaTh MPAaBUIIA YKOJIOTUUECKH
11€JIECO00PA3HOT0 MOBEJEHUS B OBITY U TPYAOBOU JAEATEIHHOCTU B LIETSAX
COXpaHEHHMsI CBOETO 370POBbsI U OKPYKAIOLIEH MPUPOIHON CPEbl, 0OCO3HABATH
OMAacCHOCTh BO3/IEMCTBUSA HA KUBBIE OPraHU3MbI ONPEIEIEHHBIX OPTaHUYECKUX
BEIIECTB, MOHUMAast cMbich nokazarens [1JIK, moscHATh Ha mpuMepax crocoob!
YMEHBIIECHHS ¥ IPEAOTBPAILECHHS UX BPEAHOTO BO3/ICUCTBUS HA OPTaHU3M
YEJI0BEKa;

JUTsE 00Y4aIOIIUXCSl C OTPAHMYEHHBIMU BO3MOXKHOCTSIMU 3/I0POBbSI: YMEHHE
NPUMEHSTH 3HaHUSA 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIIECTB U
XUMHYCCKUX SIBJICHUM;

JUTSL CIICTIBIX M CIIA0OBUISAIINX 00 YJAIOMIUXCS: YMEHHUE UCIIOIh30BaTh PElbe(hHO-
TOUCUYHYIO cUCTeMy o0o3Hauenwuit JI. bpains s 3anucu xumudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC

Haumeno | KosinuecTBo 4acoB

BaHHe
Ne | pa3nesnioB
n/nm| 4 Tem

MBI

Bce| KoHTpOJIBHBI
nporpam | T® e padoThI

IIpakTH4eckue
padoTsI

DJIeKTPOHHbIE
(uu¢posbie)
o0pa3oBaTte/ibHbIE

pecypcbl

Paspnen 1. Teopernyeckue 0CHOBbI OPraHNYeCKON XMMHUH

[Ipenmer
opraHuuec
KO
XUMHH.
Teopus
1.1 | ctpoerns | 3
opraHuyec
KX
COEIMHEH
nii A. M.
byrneposa

bubnmmoreka
LIOK https://myschool.edu.r
u/

Htoro o
pasnueny

3

Pa3nen 2. YriaeBoaopoabl

[Ipenenvu
130 bubnmoreka
2.1 | yrneBomop| 2 LIOK https://myschool.edu.r
OJIbl — u/
ATKaHbI
Henpenen
bHBIC
yTIEBOOD bubnuoreka
2.2 | ompr: 6 1 LIOK https://myschool.edu.r
AJIKEHBI, u/
aNKaIueH
bl, AJIKMHBI
Ali( (I)/IMaTHq bubnuoreka
2.3 | core 2 IIOK https://myschool.edu.r
YIJIE€BOJOP u/
OJIbl =
IIpuponn
zlfTquHK bubnunorexa
2.4 " 3 IHOK https://myschool.edu.r
YII€BOJ0P u/
OJIOB U UX
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nepepadbor
Ka

HNroro 1o
pasgeny

13

Paznen 3. Kuciopoaconep:xaiiue oprannyeckue coeIuHeHHsI

Crupr! bubnuoteka
3.1 ' 3 LIOK https://myschool.edu.r
denon
u/
Ajpnernn
BbI.
KapGonon bubnuoteka
3.2 | bie 7 IIOK https://myschool.edu.r
KHCIIOTHI. u/
CroxxHbIe
3¢bupbl
bubnuoteka
3.3 | Yrumesoapr | 3 1 LIOK https://myschool.edu.r
u/
HTtoro no 13
pazneny

Pa3znea 4. Azorconep

AKalue OPraHndeCKue COCAMHCHUSA

XUMunu, eé

AMUHEL
AMIHOKHC bubnuoreka
4.1 3 ITOK https://myschool.edu.r
JIOTEL.
u/
benku
Hroro 1o 3
pasueny
Pasznes 5. BoicokoMoJieKy/JIsSIpHbIE COeINHEHUS
gj:aCTMac bubnuoreka
5.1 Kayuyi, 2 ITOK https://myschool.edu.r
u/
Boaokna
Hroro o 2
pazneny
OBLLEE
KOTMYECTBO
YACOB INoO 34 2
MPOIrPAMME
Konnue 3neKTpOoHHbIE
CTBO
o undposbie
Nen/n Tema ypoka (4acos fara o6pasoBaTeNibHbl
Bcero e pecprbl
Mpegmet Bubnunorteka
OpraHmnyeckom 1 LIOK https://mysc

hool.edu.ru/
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BO3HMKHOBEHUNE

, pa3Butne un
3HayeHune
Teopwus
CTpoeHus
OpraHMyecKkmx Bubnnoteka
2 coeanHeHnn A. LLOK https://mysc
M. byTtneposa, hool.edu.ru/
€€ OCHOBHble
MONIOXEHUSA
MNpepcraBneHune
o]
Knaccudbunkaymm
OpraHnyecKkmx
BELLIECTB.
HOLII\;IleHK}'IaT a Bubnnoteka
3 yP LIOK https://mysc
(cncTtemaTunyeck
hool.edu.ru/
as) u
TpUBUasbHbIE
Ha3BaHuA
OpraHnyecKkunx
BELLLECTB
AnKaHbl: cocTaB
W CTpOEHMe Bubnnoteka
4 ! LIOK https://mysc
roMOJI0rnM4yecKmn
N hool.edu.ru/
M psag
MeTaH n 3TaH
— npocTeiiwne Bubnnoteka
5 npencTasuTeny LIOK https://mysc
hool.edu.ru/
aJIKaHoB
AnKeHbl: cocTaB bnbnuorteka
6 MU CTpoeHue, LIOK https://mysc
CBOWCTBA hool.edu.ru/
DTUNEH U
nponuneH — bnbnuorteka
7 npocrenwme LIOK https://mysc
npeacraBmuTenm hool.edu.ru/
aJIKEHOB
MpakTnyeckas
abota N2 1.
<p<l'lonyquMe bnbnuoteka
8 LIOK https://mysc
3TU/IEHa "
hool.edu.ru/
n3y4yeHume ero
CBOWCTB»
AnKaauveHsl.
bytaaneH-1,3 n
meTunbyTtaaneH
13 yTaa Bbunbnuoteka
9 - LLOK https://mysc
Mony4yeHune
hool.edu.ru/
CUHTETUYECKOro
Kay4dyka u
pe3uHbI
ANKUWHbI: coCTas Bubnnoteka
10 n ocobeHHoOCTH LLOK https://mysc
CTpoeHus, hool.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/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

roMonorn4yecku

" psaa.
AueTtmnneH —
NpocTenLunm
npeacraBuTeNb
aNKNHOB
Bbluncnenunsa no
Bubnnoteka
11 YPasHeHuio LIOK https://mysc
XUMNYECKOW
hool.edu.ru/
peakLuu
ﬁ?gj_:;'(’)}_?e%on Bubnnoteka
12 LIOK https://mysc
TOKCUYHOCTb
hool.edu.ru/
apeHoB
[eHeTn4eckas
CBS3b
Bubnnoteka
13 »n/”;iBOAODOAOB’ LIOK https://mysc
prHaAnexalln hool.edu.ru/
X K pa3/iuyHbIM
KjaccaMm
MpupogHbie
MCTOYHUKMN
yrneBoaopoaoB
! NIPUPOAHbIN Bubnunorteka
14 ras v nonyTHblE LIOK https://mysc
HedTAHblE hool.edu.ru/
rasbl, HedTb "
NpoAyKTbl eé
nepepaboTku
MpupoaHbie
NCTOYHUKMN
yrneson0poaos
: MPUPOAHbIN bnbnuorteka
15 ras v nonyTHble LIOK https://mysc
HedTAHblE hool.edu.ru/
rasbl, HedTb "
NpoAayKTbl eé
nepepaboTku
KoHTponbHasa
paboTa no bnbnuorteka
16 pasgeny LIOK https://mysc
«YrneBoaopoasbl hool.edu.ru/
»
MpenenbHble
0AHOATOMHbIE
CMNpPThbI: Bubnnoteka
17 METaHON " LLOK https://mysc
3TaHo/. hool.edu.ru/
BopopogHas
CBS3b
?HHMOprTOj_TOMHb'e Bubnunorteka
18 ) LLOK https://mysc
3TUJIEHITNKONb
hool.edu.ru/

n rnmuepuH
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deHon:

CTpoeHue
MONEKYbI, Bubnnoteka
19 dusmnueckme un LLOK https://mysc
XUMUMYyeckune hool.edu.ru/
CBOWCTBQ,
NMpUMEHeHUe
Anbaernabl:
dbopmanbaerna Bubnuoteka
20 7 LLOK https://mysc
aueTtanbaerna. hool.edu.ru/
ALLETOH
OAHOOCHOBHbIE
n JIbHbI
e
21 ) LIOK https://mysc
KMCNOTbI:
hool.edu.ru/
MypaBbMHas U
yKCycHas
MpakTnyeckas
(0]
Z?:gz;i_r'\é'az' Bubnnoteka
22 pacTeopa LIOK https://mysc
s hool.edu.ru/
YKCYCHOM
KUCNOTbI»
CreapuHoBas u
oflenHoBas
KMCNOTbI, KakK Bubnnoteka
23 npeacraBmTenmn LIOK https://mysc
BbICLLINX hool.edu.ru/
KapbOHOBbIX
KMCNOT
Mbina Kak conu
BbICLUMX
KapbOHOBbIX Bubnuoreka
24 LIOK https://mysc
KMCMOT, UX
! hool.edu.ru/
MotoLlee
nencreme
CnoxHsble
3dunpbl Kak
MPON3BOAHbIE bnbnuorteka
25 KapbOHOBLIX LIOK https://mysc
KMUCMOT.
hool.edu.ru/
M'maponus
CNOXHbIX
acdupoB
Xupeobl:
rmaponmus, Bubnnoteka
26 NMpMMEHeHNe, LLOK https://mysc
éuonormnyeckas hool.edu.ru/
pO/b XNPOB
Yrnesoasbl:
COCTaB, Bubnunorteka
27 Knaccmpumkaumns LIOK https://mysc
. BaxHenwune hool.edu.ru/

NnpeacTaBUTENN
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! F110KO3a,

dbpykTO3a,
caxaposa
Kpaxman u Bubnunorteka
28 :::,eﬂmono3a Kak 1 LIOK https://mysc
PVIPOAHBIE hool.edu.ru/
nonnMepsl
KOHTponibHas
pabota no
pasgeny Bubnnoteka
29 «Kuncnopopacoae 1 LLOK https://mysc
pXaiumne hool.edu.ru/
opraHuyeckue
COEIMHEHUS»
AMWUHBI: Bubnnoteka
30 METUNAMUH U 1 LIOK https://mysc
aHUTNH hool.edu.ru/
AMNHOKUCNOTbI
Kak
amM@oTepHble Bubnunorteka
31 oprannteckie 1 LIOK https://mysc
COEIMHEHMUS, NX
! hool.edu.ru/
éunonormnyeckoe
3HauyeHMue.
MenTtuabl
benkun kak
npupoaHble Bubnnoteka
32 BbICOKOMOJIEKY 1 LIOK https://mysc
ApHble hool.edu.ru/
coeanHeHns
OCHOBHble
MOHATUSA XUMUU bnbnuorteka
33 BbICOKOMOJIEKY 1 LIOK https://mysc
APHbIX hool.edu.ru/
COeaNHEHNM
OCHOBHble
MeToAbl
CMHTE3a
BbICOKOMOJIEKY T bnbnuoteka
34 APHbIX 1 LIOK https://mysc
COEeANHEHN. hool.edu.ru/
Mnacrtmaccel,
Kayuyykwu,
BOJIOKHA
OBLUEE KOJIMYECTBO 34

YACOB MO MNMPOIrPAMME
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YYEBHO-METOANYECKOE OBECITEYEHUE OBPA3OBATEJILHOI'O
I[TPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBL JIJISA YYEHUKA

* Xumus, 10 xknacc/ I'abpuensia O.C., O611ecTBO ¢ OrpaHUYEHHON
OTBETCTBEHHOCTHIO «[IPODA»; AxkiimonepHoe o01iecTBo «M31aTenbeTBo
«IIpocsemenue»

* Xumus, 11 xnacc/ I'abpuensa O.C., O01ecTBO ¢ OrpaHUUYEHHON
O0TBETCTBEHHOCTHIO «[IPODA»; AkiimonepHoe o01iecTBo «M31aTenbeTBO
«IIpocBenieHue»

METOAUYECKHWE MATEPUAJIbBIL JUIA YYUTEJIA

Beegute 1. O.C.I'abpuensn, I'.I'.JIpicoBa «Xumust Merogudeckoe mocooue —
0a30BbIi ypoBeHBbY» - M.: JIpoda 2022 rog.

2. O.C.I'abpuensn, U.I'.OctpoymoB, «OO011ast XuMusi B TeCTaX, 3a/1a4ax,
ynpaxuenusx. 11 kimace» — M.: Ipoda, 2023 rog.

3. O.C.I'abpuensn, I1.H.bepeskun, A.A.YmakoBa «Xumus 11 kmacc:
KoHTponbsHbie 1 mpoBepoyHbIe paboThI K yueOHUKY». — M.: [Ipoda, 2021 r.

4. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.Benenckast «Xumus 11 knacc: HactonbHas
kaura s yautensi». Yacts 1 — M.: JIpoda, 2019 rog.

5. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronpHas
KHHTa 7151 yautess». Yacts 2 — M.: Jlpoda, 2022 rog.

6. O.C.I'abpuensn, [1.B.Pemeros, N.I'.OctpoymoBa «3anauu o XuMuu 1
criocoObl ux pemeHus» - M.: «JIpodar, 2021rox.

7. B.I'. lenucoBa «Xumus 11 kmacc moypodHble TUTAHBI 110 YICOHHUKY
O.C.I'abpuensna, I'.I".JIsicoBoit» - Boarorpam» Yuurens 2018ro.

8. M.A.Psa6oBa, Y.}FO.Hesckas, P.B.JIuako «Tectel mo xumum 11 ximaccy, - M.
Oxk3ameH, 2019r.

9.9. O.C.I'abpuensn, N.I'.octpoymoB «XUMHUYECKUH IKCIIEPUMEHT B TiiKouie 11
Kiacey; - M.: Ipoda. — 2019 rox.
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