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INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CpemHero obmero oOpa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
dbenepanibHON 00pa3oBaTENbHONW MPOTPaMMBbl CpeAHEro o001ero o0pa3oBaHUs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obpazoBarensHOoM ctangapte COO, ¢ yuérom Konrenuu npenogaBanus yaeOHOTO
npeaMera «XUMHUs» B 00pa3oBaTelbHbIX opraHuzaunusax Poccuiickoit denepanuu,
peanu3yronMX OCHOBHbIE 00pa30BATENbHbBIE TPOrPAMMBI, U OCHOBHBIX MOJO0KEHUN
«Ctpareruu pa3putusa BocnuTanus B Poccuiickoit @eaepannu Ha niepuos a0 2025
roja» (Pacnopsixenue [paButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUH, K ONPEACICHHUIO
oOwiel crpateruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS O00Y4YaIOIIUXCS CPEICTBAMHU
yueOHoro npeamera «Xumus» g 10—11 kinaccoB Ha 6a30BOM YpOBHE COCTABHUIIU
koHnentyanbHbie TosioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJIeH,
coJlep KaHMs, pe3yJbTaTOB OOy4deHUsT W TpeOOBaHHI K YPOBHIO TOJTOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBITTYCKHUKAMU
o01ieo0pa3oBaTeIbHON  OpraHU3AlMK, SIBISETCS HEOTHEMJIEMOW YacThi0 WX
oOpazoBaHHOCTH. OHO CHYKHUT 3aBEpHIAIONIMM O3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro oOpa3oBaHMs. OTH LEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOABI, HOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYphI
4eJIOBEKa, a TAK)KE IKOJIOTUYECKH 0OOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO
U TpUpoaHOHN cpene. Peanusyercs xumuueckoe oOpa3oBaHHE OOyYaroIIMXCS Ha
YPOBHE CpeTHEero 00111ero 00pa30BaHUs CpeICTBAMHU YUEOHOTO MpeIMeTa « X UMHUS,
cCoJlep)KaHUE M TIOCTPOCHHE KOTOPOTO OINpPEAEICHbl B MpOTrpaMMe IO XHUMHH C
yaéToM crenuPuKd HayKu XUMHUM, €€ 3HA4YCHHsS B TO3HAHUU TPUPOILI U B
MaTepHaIbHON KU3HU OOIECTBA, a TAaKXKe C YIETOM OONIMX IEJe W MPUHITUIIOB,
XapaKTepU3yIOIMIMX COBPEMEHHOE COCTOSIHUE€ CHCTEMBbl CpPEAHEro  OOIIero
obOpazoBanus B Poccutickoit denepariuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK UIPAeT OCOOYIO pOjb B
COBPEMEHHOW IMBUIIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIJl B hOPMHUPOBAHUE PAIIMOHATLHOTO HAYYHOTO MBIIIJICHUS, B
CO3JlaHME LIEIOCTHOrO MPEACTABICHUSI 00 OKPYKAIOIIEeM MHUpE KaK O €IUHCTBE
NPUPOABLl M YEJIOBEKa, KOTOpoe (POPMUPYETCS] B XMMHUU HAa OCHOBE MOHMMAaHUS
BEILIECTBEHHOI'0 COCTaBa OKPY’KAIOUIErO0 MHPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH 00JIACTSIMHU MIPUMCHEHHSI.



TecHO B3aMMOJEUCTBYS C APYTUMU €CTECTBEHHBIMU HAyKaMU, XUMHS CTalla
HEOTHEMIIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOIUMBIM YCIOBUEM YCIIEIIHOTO
TpyJa ¥ >KM3HU KaXJI0ro wieHa oOmectBa. CoBpeMEHHas XHMMHs Kak Hayka
CO3UJATENIbHAS,, KaK HayKa BBICOKMX TEXHOJIOTMM HAaIlpaBJIEHA Ha pEIICHUE
rJI00ANbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUSL YEJIOBEUECTBA — CHIPHEBOM,
HEPreTHYECKOH, MUIIEBOM, IKOJIOTUYECKOI 0€30MacCHOCTH M OXPaHBI 310POBBA.

B coorBercTBHM C OOIIMMH LEISIMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YpOBEHB
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOy4Jarommxcs, HEOOXOAUMYI0 UM JJisi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTUPOB, YCHENIHOTO BKJIIOYEHHUA B KU3Hb COLUYMA, MPOAOIKEHUS
0o0pa30BaHus B pa3JINYHBIX 00JIACTAX, HE CBSI3aHHBIX HEMIOCPEACTBEHHO C XUMUEH.

CocraBnsitomiuMu  nipeAMeTa  «XUMHsS»  SBISIIOTCS  0a30BbIe  KypChl —
«Opranuyeckas xumus» u «OOmas U HeOpraHuyeckas XUMHs», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHHSI KOTOPBIX SBIJIIOTCS OCHOBBI 0a30BOM HAyKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera 00ecrnedyuBaeT BO3MOXKHOCTb PACCMOTPEHHMsSI BCEro MHOT00Opa3us
BEII[ECTB Ha OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XHUMUHU.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OOmas u
HEOpraHuyeckas XUMHUsS» cpopMupoBaHa B IMporpamMme MO XMMHH Ha OCHOBE
CUCTEMHOTO TOJXOJa K M3yYeHHI0 ydyeOHOro marepuajia U OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpPENETEHHBIX
TEOPETUYECKUX YpOBHsIX. Tak, B Kypce OpPraHMYEeCKOM XHWMHHU BEIIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHUW, a TakXke Ha YPOBHE CTEPEOXMMHYECKUX U  3JIEKTPOHHBIX
IpeJICTaBICHUN 0 CTpoeHUH BeriecTB. CBeeHus 00 N3ydyaeMbIX B Kypce BelIecTBax
JAIOTCS. B PA3BUTUU — OT YTJIEBOJOPOJOB JO CIIOKHBIX OMOJIOTHUYECKH aKTHBHBIX
coequHeHUuM. B Kypce  OpraHMyeckod XUMHUM  TIOJIyYalOT  Pa3BUTHUE
chopMUpOBaHHBIC HA YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs NEpBOHAYATILHBIC
MPEJCTABICHUS] O XUMHYECKON CBSI3M, KJIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUSI, O XUMUUECKOUN pEaKIIHUH.

[lox HOBBIM yrjaoM 3peHHUsT B TMpeaMeTe «XUMus» 0a30BOTO YpPOBHS
paccMaTpuBaeTCsl HW3YYEHHBIM Ha YpPOBHE OCHOBHOTO O0OIIEro oOpa3oBaHUs
TEOPETUUYECKU MaTepuan | (PaKTOJIOTMYECKHME CBEIEHUSI O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas u HeopraHuyeckas
XUMHSD» O0YyYarolMMCs TMPEAOCTaBISIETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJOJIOTHUECKUX MO3HIIHM,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM JTOro 3akoHa — OT
00o0mIaroIIei 10 00BACHSIOMIEH 1 POTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOECHUH,
CBOMCTBax W NMPUMEHEHHM, a TAKXKE O XUMUYECKHUX PEAKIHIX, UX CYUIHOCTH U
3aKOHOMEPHOCTSIX MPOTEKAaHUs I0NONHsIeTcs B Kypcax 10 u 11 kimaccoB anemeHTaMu
COJIEpKaHUsl, UMEIOMIMMH KYJIbTYPOJOTHYECKUI M MPUKIAAHON XapakTep. OTH
3HaHUS CHOCOOCTBYIOT NMOHMMAHHIO B3aMMOCBSI3M XHMHUHU C JIPYTUMH HayKaMH,
PacKphIBAIOT €€ POJib B MMO3HABATEILHOM U MPAKTUYECKOM eI TEIbHOCTH YeJIOBEKa,
CIIOCOOCTBYIOT BOCIIMTAHUIO YBAXKEHHUS K MPOIECCY TBOPUYECTBA B 00JIACTU TEOPHUH
U TIPAKTUYECKUX MPUIIOKEHUN XUMUH, IOMOTAIOT BBIITYCKHUKY OPUEHTHUPOBATHCS B
OOIIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX NpoOJieMax, CBSA3aHHBIX C XHUMHUEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIIMIO U IPUMEHSITH €€ AJIs TONOJTHEHUS 3HAHUH,
pelIeHUs] HTEJUIEKTYaIbHBIX U SKCIIEPUMEHTAIBHBIX HCCIIEIOBATENbCKUX 3aa4. B
LEJIOM COJIep)KaHue Y4eOHOro mpeaMera «XUMHUS» JaHHOTO YPOBHSI M3y4YEHUS
OPUEHTUPOBAHO Ha (POPMUPOBAHKE Y OOYHAIOIIUXCSI MUPOBO33PEHUYECKON OCHOBBI
JUIS TIOHMMaHUA QUIOCOPCKUX UACH, TaKUX KaK: MaTepHallbHOE EIUHCTBO
HEOPTaHUYECKOTO U OPTaHNYECKOro MHUpa, 00YCIOBIEHHOCTh CBOMCTB BEIIECTB MX
COCTaBOM U CTPOEHHUEM, TI03HABAEMOCTh IPUPOIHBIX SIBICHUN yTEM IKCIIEPUMEHTA
U pEIICHUS TPOTUBOPEYMII MEXIy HOBBIMU (DakTaMU U TEOPETUYECKUMU
MPEINOCHUIKAMH, OCO3HAHNE POJIM XMMHUHU B PEIICHNWU SKOJOTHYECKUX Mpodiem, a
TakKe MpobseM cOepeKeHUsT DHEPTETUIECKUX PECYPCOB, CBHIPhS, CO3aHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B nmmane pemieHuss 3a7ad  BOCIUTAHUSA, PA3BUTHS UM COLMATU3AIMH
OOy4JaronmMxcsi MPUHITHIE TPOrPaMMON IO XHUMHUU TOJXOJbI K OIPEACICHUIO
CONEp)KaHUSI M TIOCTPOSHHUSI TpeAMeTa TMpeaycMaTpuBaioT (hopmupoBaHUe
YHHUBEPCAJIbHBIX YUEOHBIX ACHCTBHIA, UMEIOMINX 0a30BOE 3HAYCHHE IS PA3TTMIHBIX
BUJIOB JICITEIILHOCTU: peIIeHUs TpoOieM, TOWCKa, aHaimm3a W 00pabOTKu
uHopMaIuu, HEOOXOAMMBIX [IJIi TMPUOOPETEHUS OMbITa MPAKTHYECKOU U
UCCIICIOBATENLCKON ACSITEbHOCTH, 3aHMMAOIIEH Ba)KHOE MECTO B TO3HAHUHU
XUMUH.

B mpakTuke mpenomaBaHWs XMMHUW KaKk Ha YpOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHus, IPH OMpPEACICHUN
COJIePKATEIbHON XapaKTEPUCTUKH IIeJied W3Y4YeHHUsS TpeaMeTa HarpaBiIeHHUEM
MIEPBOCTENEHHON 3HAYMMOCTH TPAIUIIMOHHO TMPHU3HAETCS (OPMUPOBAHHE OCHOB
XUMHUYECKON HayKH Kak OOJACTH COBPEMEHHOI'O €CTECTBO3HAHUS, MPAKTUYECKON
JESITEIIbHOCTH YEJIOBEKa M KaK OJHOrO M3 KOMIOHEHTOB MHPOBOU KyJbTyphl. C
METOAMYECKOW TOYKM 3pPEHUs TAKOM NOAXOJ K OIPEACIICHHUIO LIEJIEW W3y4eHUs
npeaMeTa SIBISIETCS BIIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3PEHMS TJIaBHBIMU LEISIMH H3yY€HHUs IpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) sBistroTCA:

e (opMHpOBaHME CHCTEMbl XMMHUYECKHX 3HAHUH KaK  BakHeHen
COCTaBJIIIOLIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOMU
JeKaT KII0YEBbIC MOHATHUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TEOPUU XHUMHUHU,
OCBOCHHUE SI3bIKa HAYKH, YCBOEHHE M IMOHUMAaHHE CYIIHOCTH JOCTYIHBIX
00001IEHNIT MUPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJIEHHE C UCTOPUEH X
pa3BUTHSA U CTAHOBJICHMUS,;

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/AAX MMO3HAHUS
BEIIECTB M XUMUYECKUX PEaKIINii, HEOOXOTUMBIX JJIs MPUOOPETEHUS YMEHUI
OPUEHTHPOBATHCSI B MUPE BEIIECTB U XUMHUYECKHUX SIBJICHUH, HUMEIOIINX
MECTO B IIPUPOJIE, B IPAKTUUECKOMN U MOBCEAHEBHOM KU3HH;

e pa3BUTHE YMEHUH U CIIOCOOOB EATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIIEPUMEHTa, COOJIOACHHEM MPaBUII
0e30MmacHOro o0paIieHus ¢ BEIeCTBAMM.

Hapsiny ¢ atum, copeprxaTenibHas XapaKTepUCTHKA IeJiel U 3a/1a4 U3y4eHUs
npeaMeTa B IporpaMMe Mo XMMHUM YTOYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C
HOBBIMU TMPHOPUTETAMHU B CHUCTEME CpefHero olmiero oOpazoBanus. Ceromns B
MPENOAaBaHIH XUMHH B OOJIBIICH CTETICHH OTIAETCS MPEANOYTCHHE MTPAKTHIECKON
KOMIIOHEHTE COJep>KaHus OOyuyeHus, OPHEHTUPOBAHHOM Ha MOATOTOBKY
BBIITYCKHUKA 00I1e00pa3oBaTEIbHOM OpraHu3aIliy, BIIAJCIONIET0 HE HaOOpOM
3HaHUH, a (PyHKLIMOHAJIBHON TPaMOTHOCTBIO, TO €CTh CIOCOOAMU M YMEHUSIMU
AKTUBHOTO TOJYYCHHs 3HAHUIN ¥ MPUMEHEHHS X B PEATbHOM KU3HH JJIs1 PEIICHUS
MPAKTHYECKHX 3ajad.

B cBsi3u ¢ 3TUM IIpH M3ydEeHUHU NpeaMeTa « XUMUSD) TOMUHHUPYIOIIEe 3HaUCHHE
IpUOOPETAIOT TaKue 1eNU U 331a4H, KakK:

amanTaius 00yJarommxcsl K yCIOBUSM TUHAMHUYHO Pa3BUBAOIIETOCS MHPA,
dbopMUpOBaHHE  WHTEIUICKTYyadbHO  Pa3BUTOM  JMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPaMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
NPUMEHEHHUEM;

dbopMupoBaHre Yy OOy4arONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIIETCHIIN), UMEIONINX YHUBEPCATbHOE 3HAYCHWE Ui Pa3lIuYHBIX BHUIOB
JESTEIIbHOCTH: PELIeHUsl MpoOseM, MOUCKa, aHauu3a U o0paboTku uHpopmamu,
HEOOXOMMBIX AJIs MPUOOPETEHNUS ONBITA JEATEIBHOCTH, KOTOPAast 3aHUMAET BaXKHOE
MECTO B MO3HAHUM XUMHH, a TaKXe JUIi OLEHKH C MO3UIUN SKOJIOTHMYECKON
0€30I1aCHOCTH XapaKTepa BIUSHUS BEILIECTB U XUMUYECKHX ITPOLIECCOB HA OPraHU3M
4eJI0BEKa U MPUPOIHYIO CpENY;



pa3BUTHE TO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJIbHBIX M TBOPYECKUX
CIOCOOHOCTEH 00YJarOMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIb30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA IMOMCKAa W aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HHPOpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOIIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTEIbHOCTH, COOPAaHHOCTH, aKKYPAaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMPH IUIAHUPOBAHWHM W TPOBEACHUU XUMHYECKOTO
IKCIIEPUMEHTA,;

BOCIUTAaHHE Yy OOy4aroumxcs YOEXKIEHHOCTM B T'yMaHHUCTUYECKOU
HAIPaBIEHHOCTH XWUMHUU, €€ BAXKHOW PONM B PEHICHUU TI00ANBHBIX MPoOIeM
paIMOHATBHOTO MPUPOIOTIOIB30BaHNs, TIOTIOTHEHUS YHEPTETUIECKIX PECYPCOB U
COXPAaHEHUsl NPUPOJHOTO PABHOBECHUS, OCO3HAHUS HEOOXOAMMOCTH OEpekKHOTO
OTHOILIEHUSI K TPUPOJE U CBOEMY 3[0POBBIO, a TakKe NPUOOPETEHUs OIbITa
WCIION30BAaHUSl TOJYYCHHBIX 3HAHUM /s MPUHATHS TPAMOTHBIX PEUICHHH B
CUTYaIUsX, CBI3aHHBIX C XUMHUUYECKUMH SBIICHUSMHU.

B yueOHOM 1miaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUSI»
0a30BOro ypoBHS BXOAMT B COCTaB MpeaMeTHOU obnacti «EcrecTBeHHO-HayUYHbIE
pEeIMEThD».

OO11e€ Ynca0 YacoB, OTBEAEHHBIX JIJISl U3YYEHUSI XUMUHU, Ha 0a30BOM YpOBHE
cpeaHero ooiero oopasosanus, coctaBisieT B 10 kimacce 34 yaca (1 gac B Hezielo).

COJEPXAHUE OBYUYEHUA
10 KVIACC
OPI'TAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyecKOi XUMHU: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYYeHUH HOBBIX BEIIECTB U MaTepHasioB. Teopusi CTPOCHUS] OPraHUYECKHX
coenuHenuil A. M. byTtieposa, e€ ocHOBHbIE 1010KeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHM4ecKux BemecTB. ['omonorus, u3oMepus. XUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIE U KPATHBIE CBS3H.

ITpencraBienue o kiaccU(puUKalMyd OpraHuyeckux BemiecTB. HomeHknarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudeckas) W TPUBHAJIBHBIE Ha3BaHMS
BaXHEHILINX MPEACTaBUTENEH KIACCOB OPraHUYECKUX BEILIECTB.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHs] BEIIECTB M UX IPEBPALLCHUNA:
O3HAKOMJIEHHUE ¢ 00pa3liaMu OPraHMYECKUX BEIECTB U MaTepualaMy Ha UX OCHOBE,
MOJIEJIMPOBAHUE MOJIEKYJ] OpPraHMYECKHMX BEILECTB, HAONIOJEHUE M OINHUCAaHUE



JEMOHCTPALIMOHHBIX OMNBITOB [0 NPEBPALICHUIO OPraHUYECKUX BEIIECTB MpHU
HarpeBaHuM (IUIaBJIieHNE, OOYTIMBAHUE U TOPEHUE).

Yriaesopopoasl

AJKaHBI: COCTaB W CTPOEHUE, IOMOJIOTHMYECKMH psa. MeraH M 3TaH —
IpOCTEHIINE NPEACTABUTENN AJKAHOB: (PU3NYECKUE U XHUMUYECKHE CBOMCTBA
(peakuu 3amelieHus] U TOPEHUs), HAxXOXKIEHUE B IMPUPOJE, IOIYyYEHUE H
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIECH U NPONWIECH —
IpOCTEHIINE NPEACTABUTENN AJTKEHOB: (PU3NYECKUE U XHMUYECKHE CBOMCTBA
(peakuuMu THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALlUU, OKHUCIEHUS WU
MOJINMEPHU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BakHeWIIne
XMMHUYECKHE CBOMCTBa (peakuusi noiaumepusanuu). [lomyuyeHue CHHTETHUECKOTO
Kay4dyKa U pE3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIIEH
— MPOCTEHIIMIA TPEICTaBUTENb AJIKHUHOB: COCTaB, CTPOEHHE, (U3UYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKLMK TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUIpaTaliH,
rOpEeHUs), OJYyYEHNE U TPUMEHEHUE.

Apensl. benzon: cocraB, cTpoeHue, (pU3NYECKUE U XUMHYECKHUE CBOWCTBA
(peakiu rajoreHMpOBaHUSI U HUTPOBAHUS), NOJIyYEHUE U MPUMEHEHUe. Tomyor:
cocmae, cmpoeHue,  uauueckue U  XuUMudeckue  ceoucmea  (peaxkyuu
2a102eHUPOBAHUSL U HUMPOBAHUS), NOIyYeHue u npumererue. TOKCHIHOCTb apEHOB.
['eneTnueckas CBA3b MEXAY YIJIEBOJOPOAAMM, NMPUHAJIEKAMMMMHA K PA3IHMYHBIM
KJIACCaM.

[IpuponHble HMCTOYHMKH YIJIEBONOPOAOB. IIpmpoaHblii Ta3 W NOMYTHBIE
HedTanble Ta3pl. HedTh um e€ mpoucxoxaenue. Crocodbl nepepaboTKu HEPTH:
MEPEroHKa, KPEKUHI (TEPMUUYECKUM, KaTaaUTHYECKHil), nupoiu3. I[IpoaykTsl
nepepadoTku HeTH, UX TPUMEHEHUE B MPOMBIIUICHHOCTH U B ObITy. KameHHBIiM
yrojib U MPOAYKTHI €ro MepepadoTKU.

DKCHEepUMEHTAIbHBIE METOJbl M3YYEHHsS BEIIECTB M WX IMpEeBpallCHUI:
O3HAKOMJIEHUE C 00pa3laMu IIacTMacc, KayuyyKoB U pe3uHbl, KoJuieKuu «Hep Ty
U «YT0JIb», MOJEIUPOBAHNE MOJIEKYJ YIJIEBOJOPOJAOB M TaJOr€HONPOU3BOIHBIX,
pOBEJCHUE MPAKTUYECKONW PabOThl: MOSyUYEHUE ITUIICHA U U3YUEHHUE €r0 CBOMCTB.

PacuéTHrble 3amaun.

Bbruncnenuss 1o ypaBHEHHIO XMMMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOIO BEIIECTBA MJIM MPOJIYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB MIIM IPOAYKTOB PEAKIIIH).

Kucnopoacoaepxaiiue opranuieckue coeJUHEHUS




[IpenenbHble OAHOATOMHBIE CHUPTHL. MeETaHON MW 3TaHOJ: CTPOECHHUE,
bu3MYecKue W XUMHYECKHE CBOWCTBA (peaklUW C AaKTUBHBIMH METaJJIaMH,
raJlor€HOBOJIOPOJaMH, TOpPEHHUE), NpUMEHeHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMU CIIUPTOB. J/lelicTBUE MeTaHOJa U ATAHOJIA HA OPTraHU3M YEJIOBEKA.

MHoOroatoMHble  COMPTHL. OJTWICHIJMKOJIb W  [JHMLEPUH: CTPOCHHUE,
bu3nYecKkue W XUMHUYECKHE CBOWCTBA (B3aMMOJEHCTBHE CO MICIOYHBIMU
MeTaJlJIaMU, Ka4eCTBEHHAsl pPEakiusi Ha MHOTOAaTOMHBIE CHUPTHI). [lelicTBuE Ha
opraHusM yenoBeka. [[pumeHeHre rmmuepruHa U STUICHTJINKOJIS.

®deHoJ: CTpOCHHME MOJEKYbl, (U3NYECKUE M XHUMHUYECKHE CBOMCTBA.
ToxcuuHocTh penona. [Ipumenenue gpenona.

Anpaerunpl U kemouvl. DOpMaNBIETHl, AalETAIBJAEIHA: CTPOEHUE,
dbu3nYecKkre U XUMUYECKHE CBOMCTBA (PEaKIUM OKUCICHHS U BOCCTAHOBJICHMUS,
KauE€CTBEHHBIC PEAKIINH), OJyYCHUE U TIPUMEHEHHUE.

OAHOOCHOBHBIE MpeeNIbHbIE KAPOOHOBBIE KUCIOTHI. MypaBbUHAs U YKCYCHAs
KHCJIOTBL: CTPOCHHE, (PU3UUYECKUE U XUMUYECKHE CBOMCTBA (CBOICTBA, OOIIME s
KJ1acca KUCIIOT, peakuus dTepupuKannu), noiydyeHue u npuMenenne. CreapuHoBas
U OJICMHOBAsl KUCJOTHI KaK MPECTaBUTEIN BBICIIUX KapOOHOBBIX KHUCJIOT. MbLia
KaK COJIM BBICHIMX KapOOHOBBIX KHCJIOT, UX MOIOIIEE JEHCTBUE.

Crnoxxnble 2(QUpbHl KaK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. [ wuuponus
cioxHbIX 3¢upoB. Kupsl. 'unponus xupos. [Ipumenenue xupoB. buonoruueckas
POJIb KUPOB.

VYrneBonmpl:  coctaB, KjacCUUKAIMsS ~ yriaeBojoB  (MOHO-, JU- U
nonucaxapupl). ['oko3a — mpocTermmmii MoOHOCaXxapua: 0COOCHHOCTH CTPOCHUS
MOJIEKYJIbI, (PU3NYECKHE U XUMHUYECKUE CBOMCTBA (B3aMMOJICHCTBHE C TUIAPOKCUIOM
meau(1l), okucienne aMMuauyHBIM PacTBOPOM okcHia cepedpa(l), BoccraHoBICHME,
Opo’KeHHE TIII0KO03bI), HAX0XKICHHUE B PUPO/JIE, MIPUMEHEHUE, OMOIOrHYecKast poJib.
®otocuHTe3. pyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u nemnono3a kak nOpupogHbie noauMepbl. CTpoeHUE Kpaxmaia U
nemnono3bl.  du3nueckue M XMMHYECKHE CBOMCTBA Kpaxmana (TUApOJIu3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

OKCIEepUMEHTAIbHBIE METOJIbI M3YyYECHHUS BEIIECTB W HMX IPEBpaIlCHUN:
MPOBE/ICHNE, HAOJIIOJICHHE W OIMHCAHHWE JEMOHCTPAIIMOHHBIX OIBITOB: TOPCHHE
CIIUPTOB, KAUYECTBEHHbIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE ATaHOJA
okcugoM Mmemu(ll)), MHOroaToMHBIX CHUPTOB (B3aUMOJCHCTBUE TIIMIEPUHA C
ruapokcugom meau(ll)), anpuerunoB (OKMCIeHHE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenau(ll), B3ammoneiicTBHEe Kpaxmana C HOJIOM),
IPOBEJCHHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpa YKCYCHOU KUCIIOTHI.

Pacuérnsle 3anaun.



Bbluncinenyuss 1Mo YpaBHEHHIO XHWMHYECKOM peakuuu (Macchl, OO0BEMA,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOIHBIX BEIIECTB WM MTPOTYKTOB PEAKIINN).

A30TcozeprKalle OPraHM4ecKue COeTNHEHUSL.

AMMHOKHCIIOTHI Kak aM(oTepHbIe Oprannyeckue coeaguHeHusi. dusnyeckue u
XMMHUYECKUE CBOMCTBA aMUHOKHUCIOT (Ha mpuMepe riauiuHa). buonorudeckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHBIE coennHeHus. llepBuuHas,
BTOpPUYHAs M TPETUYHAs CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBA OEJIKOB:
TUIPOJIN3, ICHATYpALHsl, KAYECTBEHHBIC PEAKIINHU Ha OCJIKU.

DKCNEpUMEHTAIbHBIE METOJIbl M3YyYECHHUS BEIIECTB W MX NPEBpaIlCHUM:
HaOJII0JICHUE U OMMCAHKE JIEMOHCTPAIIMOHHBIX OIBITOB: JIEHATypalus OeIKOB MpHU
HarpeBaHUM, [IBETHBIC PEAKIINK OCITKOB.

BricokoMoJIeKYJISIPHBbIE COeINHEHNS

OCHOBHBIE TOHSTHUS XMMUU BBICOKOMOJICKYJIIPHBIX COEAUHEHUN: MOHOMED,
MOJIMMEP, CTPYKTYPHOE 3BEHO, CTETNEHb MOJUMEpPHU3AIMU, CPEIHSST MOJICKYIsIpHAas
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAUHEHUM —
MOJMMEPU3ALIMS U TTOJIMKOHICHCALIHS.

OKCIIEpUMEHTAIbHBIE METOJbl H3YYEHHs] BEIIECTB M HUX MPEBPAICHUMN:
O3HAaKOMJIEHHE C 00pa3laMu MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXXpeaMETHBIX CBS3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 xmacce OCYIIECTBISCTCS Yepe3 HCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-
HAay4YHBIX MOHSTUHN, TaK U TOHATUM, SBISIONIMXCS CUCTEMHBIMHU JUISl OTACJIBHBIX
MPEAMETOB €CTECTBEHHO-HAYyYHOTO IHKIIA.

OOmue ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SBJICHNUE, HAYYHBIN (DaKT, THUIIOTE3a,
3aKOH, TEOpHs, aHAJIN3, CUHTE3, KiIaccu(puKaius, MepuoauIHOCTh, HAOIIOICHHUE,
HU3MEpEHUe, IKCIIEPUMEHT, MOACITUPOBAHUE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKYyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TEJNO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NYECCKUE BETUYMHBI U CAMHUIIBI UX U3MEPEHUS.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPTraHU3ME,
dboToCcUHTE3, OMOJIOTMYECKH aKTHUBHBIC BeliecTBa (OENKH, YIJIEBOIbBI, JKHPHI,
bepMeHTHI).

['eorpadusi: MuUHEpaAIBI, TOPHBIC TOPOJIBI, TIOJIE3HBIC HCKOTIAEMbIE, TOTLIIMBO,

pecypchl.



TexHonorus: I[MMIICBBIC TIPOAYKTBI, OCHOBBI PAalMOHAJBLHOIO IIUTAHUA,
MOOHIIMEC CpeaAcTBa, JICKAPCTBCHHBIC 1 KOCMCTHYCCKHUC IIPCIIapaThl, MaTCpHUAJIbI U3
HCKYCCTBCHHBIX U CHHTCTUYCCKHUX BOJIOKOH.

IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHHUA ITPOI'PAMMBI 110
XUMHUNU HA BA30OBOM YPOBHE CPEJAHEIO OBIIEIO
OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K pe3yJbTaTaM OCBOCHUS
OoOy4YaromuMHUCs TpPorpaMM CpeAaHero oOiero o0pa3oBaHUs (JUYHOCTHBIM,
METaNpeIMETHBIM M  MpeAMETHbIM). HayuHo-MeTonuueckol OCHOBOM st
pa3paboTKu IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrPaMM CPEIHEr0 OOIIero
00pa30BaHUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO.

B COOTBETCTBMM C CHCTEMHO-ACSITEIBHOCTHBIM IMOJAXOJIOM B CTPYKTYpE
JUYHOCTHBIX PE3yJIbTATOB OCBOCHHUS NpeAMeTa «XHUMHSI» Ha YpPOBHE CPEIHEro
o0111ero 0oOpa3oBaHusl BbIJEIEHBI CICAYIOIINE COCTABISIONINE:

OCO3HAaHHE OOYYAIONTUMHUCS POCCHHCKONW TpakTaHCKOW HJICHTHYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHUIO, CAMOCTOSITENIbHOCTH U CAMOOTIPEICIICHHIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHIO;

1[eJICHANPABJICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUW JTUYHOCTU HAa OCHOBE
KJTFOUEBBIX [IEHHOCTEW U UCTOPUYECKHUX TPaJAMLIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIHOCOOHOCTh OOYYaroIIMXcsi PYKOBOJICTBOBATHCS B CBOCH
JEATEIIBHOCTH LIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAaMH, MPUCYIIUMHU LEIOCTHOM
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJM4yue MPaBOCO3HAHUS IKOJOTHUUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBUTh
LEJU U CTPOUTH )KU3HEHHBIE MJIAHBI.

JInyHOCTHBIE pe3yNbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
CANHCTBE YYEOHOW ¥ BOCHUTATEIBHOW JACSITEIBHOCTH B COOTBETCTBUU C
I'YMaHUCTUUYECKUMHU, COIMOKYJIBTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U ujeasaMyd POCCUMCKOrO Tpa)kAaHCKOTO OOIIECTBa, MPUHATHIMU B OOIIECTBE
HOpMAMH W  TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOIIUMHU  TMpoIeccam
CaMOIIO3HAHUS, CAMOPA3BUTHUSI W HPABCTBEHHOTO CTAHOBIICHUS JIMYHOCTHU
o0y4Jarommxcs.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHUSA TMpeaMera «XUMHUS»  OTpaxkaroT
cOpPMHUPOBAHHOCTh OIbITa ITO3HABATENILHOM U TNPAKTUYECKON J1€ITebHOCTH
OOy4JaromuXcs M0 peaju3aiyy MPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHUCIIE B
YaCTHU:

1) rpamaaHCKOro BOCIMTAHMS



OCO3HAHUS 00YYaAIOIIMMUCS CBOUX KOHCTUTYIIMOHHBIX MPaB U 00SA3aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLMAIBbHBIX HOpPMax W MOpaBUIaX MEKINYHOCTHBIX
OTHOILICHHI B KOJUUIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUECKOM I€SITEIbHOCTH NP CO3/IaHUN YUEOHBIX
MPOEKTOB, PEIICHUU YYECOHBIX U O3HABATEIBHBIX 33/1a4, BEITOJIHEHUU XUMUYECKHUX
HKCIEPUMEHTOB;

CIIOCOOHOCTH TOHMMAaTh M TNPUHHUMATh MOTHBBI, HaMEpPEHUS, JIOTHUKY W
apryMEHTBI IPYTUX MPU aHAIU3E PA3IUYHbBIX BUJIOB YUeOHOU ACSITEIbHOCTH;

2) NIaTPHOTHYECKOT0 BOCIIUTAHMS

[IEHHOCTHOTO OTHOIIEHUSI K HCTOPUYECKOMY M HAydYHOMY HaCJEIUI0
OTE€UYCCTBEHHOMN XUMUM;

YBOXEHUSI K MPOIECCYy TBOpUECTBAa B 00JACTH TEOPUU MU MPAKTUYECKOTO
MPUMEHEHUSI XMMUHU, OCO3HAHUS TOTO, YTO JOCTH)KCHHUS HAYKH €CTh PE3YIbTaT
JUTUTEIbHBIX ~ HAOMIOACHUN, KPOIMOTIUBBIX  HAKCIEPUMEHTAIbHBIX  ITOMCKOB,
MOCTOSTHHOT'O TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca U MO3HaBaTEIbHBIX MOTUBOB B MTOJIYYEHUH U MOCIETYIONIEM aHaI3e
uH(OpMAITUU O MEPEAOBBIX TOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHON XHUMUM;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUs, STUYECKOTO TTOBEICHUSI;

CIIOCOOHOCTH OIIEHUBATh CUTYAIUH, CBA3aHHBIE C XUMUUYECKUMHU SIBICHUSIMH,
U MPUHUMAaTh OCO3HAHHBIE PEIICHUSI, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHbBIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE MOBEACHUE M IMOCTYNKH CBOMX TOBapUUIIEH C
MO3UIIMN HPABCTBEHHBIX M TPABOBBIX HOPM U OCO3HAHHME MOCJIEACTBUUA 3THUX
MOCTYTIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

MOHUMAHUSI IIEHHOCTEH 3I0pOBOTO M 0Oe30MacHOro obOpasza IKH3HH,
HEOOXOJMMOCTA OTBETCTBEHHOT'O OTHOIICHMSI K COOCTBEHHOMY (DHU3HUYECKOMY U
MICUXUYECKOMY 370POBbIO;

coONI0/IeHUsT TIpaBui O€30MacHOro OOpalieHusi C BeEUlecTBaMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYJAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTHM TPaBWI WHAMBUAYAIBHOTO U  KOJUIEKTUBHOTO
0€30MacHOr0 MOBEACHUS B CUTYAIUAX, YTPOXKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHMS TOCIEACTBUN W HENPUSITHS BPEAHBIX MPUBBIYEK (YMOTpEOJICHUS
aJIKOT0JIs1, HAPKOTUKOB, KypPEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHHMKAaTUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-HCCIEI0BATEIBCKOM
NEATEIbHOCTH, OOILIECTBEHHO IIOJE€3HOM, TBOPYECKOM MW JAPYIHMX BHJAX
NEATEIBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE B PEUICHUHM NPAKTHUYECKUX 3ajad
COLIMAJIbHOM HAIPaBJICHHOCTHU (B paMKax CBOETO KJIacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY M3YYEHHIO MPOQPECCHI pa3IMdHOrO poja, B TOM
YUCJIE HA OCHOBE ITPUMEHEHUS ITPEAMETHBIX 3HAHUM 110 XUMMWH;

YBaXKEHHUS K TPYAY, JIOJIAM TPyJa U pe3yibTaTaM TPYAOBOU EATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOPY HWHIUBUIYAJIbHONW TpacKTOPHUH
oOpaszoBanusi, Oynymied mnpodeccun U peanu3aluu COOCTBEHHBIX >KM3HEHHBIX
IUIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, HHTEPECOB U
noTpedHOCTeN 00111eCTBa;

6) 3K0J10r14eCKOro BOCIIMTAHMS:

HKOJIOTUYECKU 1I€JIECO00PA3HOr0 OTHOILIEHHUS K HPUPOJIE, KaK HCTOUYHUKY
CYILIECTBOBAHMS KU3HU HA 3€MIIE;

NOHUMAaHUSl TJIOOAIBHOTO XapakTepa SKOJOTMYECKUX NpOoOJIEeM, BIUSHHS
DKOHOMHYECKHUX IPOLIECCOB HA COCTOSIHUE IPUPOTHON U COLMATIBHON CPEBI;

OCO3HaHUS HEOOXOJWMOCTH HCHOJb30BAaHUS JOCTHKEHUM XUMHMM IS
pelIeHns BOPOCOB PAllMOHAIIBHOIO IPUPOONIOIb30BAHMS;

AKTUBHOTO HENPUATHS JCUCTBUH, NPUHOCIIIMX BPEH  OKpYKaOIIEH
NPUPOAHON Cpefie, YMEHHsSI MPOTHO3UPOBATH HEOJArONPUSATHBIE 3KOJIOTMYECKUE
NOCJIEICTBUS PEANPUHUMAEMBIX ACHUCTBUI U NPEIOTBPAILATD UX;

HaJIM4YHs Pa3BUTOIO IKOJIOITMYECKOTO MBIIUICHHS], SKOJIOTHYECKOM KYJIbTYpHI,
OIbITa NEeATEIIBHOCTH HKOJIOTMYECKOM HaIPaBJICHHOCTH, yYMEHUS
PYKOBOJCTBOBATbCA MMM B ITO3HABATEJIbHOW, KOMMYHHMKATHBHOM M COLUAIBHOU
NpPaKTUKE, CIOCOOHOCTH M YMEHUS AaKTUBHO MPOTUBOCTOSTH HJIEOJOTHUU
xemodoouu;

7) HEHHOCTH HAYYHOI'0 IO3HAHMSA:

c(OpPMHPOBAHHOCTH MHUPOBO33PEHUSI, COOTBETCTBYIOIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOILIECTBEHHON MTPAKTUKH;

NOHUMAaHUsl CHeUUMPUKA XUMHUM KaK HayKd, OCO3HaHUs €€ poJid B
(GbOopMUPOBAHNN PALMOHAIBFHOTO HAYYHOTO MBIIUIEHUS, CO3JAaHUU LIEJOCTHOTO
IpeCTaBICHUS 00 OKpYXKarolleM MHUpEe Kak O €IMHCTBE MPUPOJbI M YEJIOBEKa, B
NMO3HAHUU TPUPOJHBIX 3aKOHOMEPHOCTEH W peleHUuU MpoOJeM COXpaHEHUs
MIPUPOTHOTO PaBHOBECHS,

yOeXAEHHOCTH B OCOOOM 3HAYUMOCTH XUMHH ISl  COBPEMEHHOMU
LABWIN3ALMU: B €€ TYMaHUCTUYECKON HAIIPABICHHOCTH U Ba)KHOU POJIA B CO3JaHUN
HOBOW 0a3bpl MaTepHalbHOM KyJIbTYPhl, pEUICHHH TIOO0ANbHBIX MpoOsIeM
YCTOMYMBOI'O Pa3BUTHUS YEJIOBEUECTBA — CHIPbEBOM, SHEPIE€TUUECKOM, MUIIEBON U



IKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, OOECIEUYCHUU YCIIOBUI
YCIICITHOTO TPYZa U IKOJIOTUYECKU KOM(POPTHOM JKU3HU KaXKAOTO UjieHa 0OIeCTRa;

€CTECTBCHHO-HAYYHOM TPAMOTHOCTH: TMOHHUMAaHMUS CYIIHOCTH METOJIOB
MIO3HAHUS, UCIIOJIB3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCHOJIb30BATh
NOJTydaeMble 3HaHUS JUIsl aHAINM3a U OOBSCHEHUS SIBJICHUN OKPYXKAIOIIETO MHpa U
MPOUCXOSIINX B HEM NU3MEHEHUHN, YMEHHUS JIeaTh 000CHOBaHHBIC 3aKIIOYCHUS Ha
OCHOBE Hay4YHBIX (JaKTOB U UMEIOIIUXCSI JAHHBIX C IEJIbIO MOYUYEHHUs TOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO HCIOJIb30BaTh XWMHUYECKUE 3HAHUS IS
pelIeHus mpo0JieM B PeasibHBIX )KU3HEHHBIX CUTYALINAX;

MHTEpeca K MO3HAHUIO U MCCIIeI0BATEIbCKON AE€ATENbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caMO00pa30BaHUIO, K AKTUBHOMY IIOJyYE€HHUIO HOBBIX 3HAHMW 10 XHMHHU B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K 0COOCHHOCTAM TpyJAa B paziu4HbIX chepax npodeccHoHaIbHOM

JESATEIBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpenMeTHbIe pPe3yJbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa «XUMHUs» Ha
YPOBHE CpeAHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HaUMMble IS (QOPMUpPOBAHUS  MHUPOBO33PEHUS  OOYYAIOMIUXCS
MEXIUCITUTUTMHAPHBIE (MEXIPEIMETHBIC) O0IeHayYHbIC TOHSATHUS, OTPakKAIONUe
IIEJIOCTHOCTh HAy4YHOM KapTHHBI MHUpa U CHEeUU(PUKYy METOJO0B TO3HAHUS,
UCITOJIB3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO, DSHEPTHs, SBJICHUE,
MpoIece, CUCTeMa, HayIHBIH (aKT, MPUHITUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TeopHs, NCCIIeIOBaHNe, HAOMIOACHHE, N3MEPEHHE, SKCTIEPUMEHT U JAPYyTHE);

yHUBEpCaIbHbIC Y4eOHBIC NeWCTBHs (TO3HABaTEIbHBIC, KOMMYHUKATHBHEIE,

pETyJIATUBHBIE), o0ecreunBaroIIne dbopmupoBaHue byHKIIMOHATBHON
I'PaMOTHOCTH M COITMATbHOM KOMIICTCHITMN O0yYarOIINXCS;
CIIOCOOHOCTH 00yJarommxcst UCII0JIb30BaTh OCBOEHHBIE

MEXIUCITUTUTMHAPHBIE, MUPOBO33PEHUYCCKHE 3HAHUSA M YHUBEPCAIbHBIE YYeOHBIS
JICVCTBYS B IO3HABATEIBHOM U COIUAIIBHOM MPAKTHKE.

MeranpeaMeTHble pe3yibTaThl OTPAXKAKOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHMKATUBHBIMA U  PETryJATHUBHBIMU
NEUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHbIMHU yueOHbIMH MO3HABATEJIbHBIMH
AEUCTBUSIMM:

1) 6a30Bble JJOru4YecKmne JaeicTBUSI:

CaMOCTOSITeIbHO  (OPMYyNIHpOBaTh W aKTyaJIU3UpPOBaTh  MPOOJIEMY,
BCECTOPOHHE €€ pacCMaTpUBAT;



ONpEeNeNATh LENu JACATEIbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX
JIOCTUXKEHUSI, COOTHOCUTD PE3YJIbTAThI ACSATEILHOCTH C TOCTABIICHHBIMHU LIEJISIMU;

UCIIOJIB30BaTh MPU OCBOCHUM 3HAHUN MPUEMBI JTIOTMUYECKOTO MBIIUICHUS —
BBIICNIITh XapaKTEpHbIEC MPU3HAKUA TOHSITHM W YCTAaHABIMBATh UX B3aUMOCBS3b,
UCITI0JIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAEIBHBIX (PAKTOB U
SIBIICHUI;

BEIOMpPATh OCHOBAaHUS W KPUTEPUH [UIS KIAcCU(HUKAIMKM BEIIECTB W
XUMUYECKUX PEaKIIii;

yCTaHaBJIMBAaTh MPUYMHHO-CIEJICTBEHHBIE CBSI3M MEXAY H3ydaeMbIMU
SABJICHUSIMH;

CTPOUTH JIOTMUECKUE PACCYXKJIeHHUS (MHAYKTUBHbBIC, JI€IYKTHUBHbBIC, IO
aHaAJIOTUM), BBISBJISATH 3aKOHOMEPHOCTH W MPOTUBOPEUYHS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BHIBOJIBI U 3aKITIOUCHUS;

MIPUMEHSThH B MPOLIECCE TTO3HAHMS, UCIIOIb3YEMbIE B XUMUU CUMBOJINYECKHE
(3HAaKOBBIE) MOJICIIH, MPEOOPA30BHIBATH MOJICIIHLHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CMMBOJI) AJIEMEHTa, XuMU4Yeckas (popMyiia, ypaBHEHUE XUMUUYECKON peakIuu
— MpPU PEUICHUH Y4YEOHBIX MO3HABATEIBHBIX M MPAKTUUECKUX 3a/iay, MPUMEHSTh
Ha3BaHHbBIC MOJIETIbHBIC MPECTABICHUS ISl BBISBICHUSI XapaKTEPHbBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMUYECKUX PEAKIU.

2) 0a30BbI€e MCCJIEI0BATEIbCKHE HeiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAay4HOTO TO3HAHMS BEHIECTB U XUMHUYECKHUX
peaKIuu;

dbopMyIMpOBaThH MENU U 3a/1a4U UCCIIEIOBAHMS, UCTIOIB30BATh MMOCTABIICHHBIC
U CaMOCTOSITEIbHO C(OpPMYyIHMpPOBAaHHBIE BOIPOCH B KadeCTBE HHCTPYMEHTA
MO3HAHUSI U OCHOBBI JIJI1 (DOPMUPOBAHUS TUIOTE3bI MO MPOBEPKE MPABUILHOCTU
BBICKA3bIBAEMBIX CYXKICHUI;

BJIQJICTh HABBIKAMH CaMOCTOSTEJIIBHOTO IUIAHUPOBAHUS W IPOBEIACHUSA
YYCHHUYECKUX DKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHS HAOMIOJaTh 32 XOJA0M
MpoIlecca, CaMOCTOATEIBHO MPOTHO3UPOBATH €ro pe3yibTar, (GopMyaupoBaTh
0000IIIEHUS U BBIBOABI OTHOCUTEIIBHO JJOCTOBEPHOCTH PE3YJIbTATOB MCCIIEA0BaHUS,
COCTaBJIAITh 0OOCHOBAHHBINA OTYET O MPOACIaHHOMN padoTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIIENAOBATENLCKOW U MPOEKTHOM
NESATETLHOCTH, TMPOSBIATH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITEILHOMY
MOMCKY METOJIOB PEIICHUS MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO Pa3IMYHBIX METOJIOB
MO3HAHUS.

3) pabora ¢ ungopmanueii:

OPUEHTHUPOBATHCS B PA3JIMYHBIX HWCTOYHUKAX WHPoOpManuu (HAy4HO-
MOMyJIsipHAsT JIUTEpAaTypa XUMHUYECKOTO COJACPIKAHUSA, CIPABOYHBIE TIOCOOUS,
pecypcebl HTepHeTa), aHanu3upoBaTh WUH(MOPMAILMIO PA3IUYHBIX BUAOB U (HOpM



MIPEICTABIICHNUS, KPUTHYECKH OIICHUBATh ed JI0OCTOBEPHOCTh U
HEMIPOTUBOPEYHBOCTH;

bOopMyIMpPOBATh 3aMPOCHl U MPUMEHSITH PA3TMYHBIE METOIBI MPU TIOUCKE H
orbope wuHpOpPMAIMU, HEOOXOAUMOM IS BBINIOJHEHUS YYEOHBIX 3ajay
OTpEENEHHOTO TUIIA;

pUOOpETaTh OIBIT KCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BbIOMpATh  ONTUMANbHYIO  (OpMY  IPEACTABICHHUS
uHpopmaruu (cxemsl, rpaduKu, JUarpaMMbl, TaOJIUIIbI, PUCYHKH U IPYTHE);

UCITI0JIb30BATh HAYYHBIH A3BIK B KAUECTBE CPEJICTBA IIPU PabOTE C XUMUUYECKOU
uH(popManuen: MPUMEHATh MEXNpeIMETHbIE ((PU3UUECKHEe U MATEMaTUYECKUE)
3HAKU U CUMBOJIbI, (JOpMYIIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MpeoOpa3oBhIBATh 3HAKOBO-CHMBOJUYECKHE CpEICTBA
HaTJISIHOCTH.

OBjaieHHe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMU:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYXIaeMOUW TEMBbI B XOJE IHaora W/WiH
JTUCKYCCHUHW,  BBICKA3bIBaThb  HACH, (OPMYJIUPOBATh CBOM  TMPEIOKEHUS
OTHOCHUTEJIHHO BBITIOJTHEHHUS MPE/TIOKEHHOM 3a1a4H;

BBICTYNIaTh C MpE3CHTAIMEN pe3ybTaTOB IMO3HABATEIBHOU JIESTEIBHOCTH,
TIOJTYYCHHBIX CAMOCTOSTEIIHHO I COBMECTHO CO CBEPCTHHKAMH TTPH BBHITIOJTHEHUT
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUSCKOW PaOOTHI MO UCCIEIOBAaHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro MpoeKTa u (HopMyIupoBaTh BHIBOJIbBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COTJIACOBAHUS TO3UIIMHA B
X0J1e 00CYX/IeHUSI 1 0OMEHa MHCHUSIMH.

OBjaieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSATENILHO IIJJAHUPOBATh W OCYIIECTBIISATH CBOIO ITO3HABATEIBHYIO
NeSATEebHOCTh, ONpenesisas €€ Ienu W 3aJadyd, KOHTPOJIMPOBAaTH U TI0 Mepe
HEOOXOJIMMOCTA KOPPEKTHUPOBATH TpPEAjaraéMblii  alrOpUTM JACHCTBUN Mpu
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIIbCKUX 3aj]ay, BbIOMpaTh HauboJsee
3 PeKTUBHBIN CMOCO0 HMX peIIeHHS ¢ Y4E€TOM TMOJIydeHHsS HOBBIX 3HAHUU O
BCIIIECTBAX U XUMHUYCCKUX PEAKIIHSIX;

OCYIIECTBIISTH CAMOKOHTPOJIb CBOCH JEATEIHPHOCTA HA OCHOBE CaMOaHaIn3a u
CaMOOIICHKH.

ITPEAMETHBIE PE3YJ/IBTATDBI
10 KITACC

[IpeameTHble pe3ynbTaTbl OCBOEHUS Kypca «OpraHudeckas XUMUS»
OTPaXKAIOT:



cOPMHPOBAHHOCTh  TMPEACTABICHUN O XHMHYECKOW  COCTaBIISIOIICH
€CTECTBEHHO-HAYUYHOW KapTUHBI MUPA, POJIM XUMUU B IO3HAHUU SIBIICHUU TPUPOIBI,
B (OPMHUPOBAHWUU MBINIUICHUSI W KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBLHOMN
IPaMOTHOCTH, HEOOXOUMOM MJIsi PEHIeHUs] MPAKTUYECKUX 3a]a4 M IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIICHUS K CBOEMY 37I0POBBIO U IPUPOTHOM Cpeie;

BJIQJICHUE  CUCTEMOM  XUMHUYECKUX  3HAHUM, KOTOpass  BKJIIOYAET:
OCHOBOTIOJIATAIOMINE TMOHATUS (XUMHUYECKUN DJIEMEHT, arToM, 3JIEKTPOHHAas
000JI0YKa aToMa, MOJIEKYJIa, BaJICHTHOCTb, 3JIEKTPOOTPUIIATEILHOCTh, XUMUYECKAsI
CBsI3b, CTPYKTypHas (opmyina (pa3BEpHyTas M COKpalléHHAas), MOJb, MOJISIpHAs
Macca, MOJISIpHBINA 00BEM, YIIIEPOIHBIN CKeNeT, GyHKIIMOHATbHAS TPYIINa, pauKall,
M30MEPUSl, U30MEPhI, TOMOJIOTMYECKUM PsiJl, TOMOJIOTH, YTIEBOAOPOIbI, KUCIOPO U
a30TCOJIepKAIUE COEIUHEHHUS, MOHOMEpP, TMOJUMEP, CTPYKTYPHOE 3BEHO,
BBICOKOMOJICKYJISIPHBIE COCIMHEHUsSI); TECOPUU M 3aKOHBI (TEOpHUs CTPOCHUS
opranndeckux BemiecTB A. M. byTiiepoBa, 3aKOH COXpaHEHHUs MAacCChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3bIK XHUMHUHU; MHUPOBO33PEHUYECKHUE 3HAHUS,
JeXale B OCHOBE MOHUMAHUS MNPUYMHHOCTH W CHUCTEMHOCTH XUMHUYECKHUX
SABJICHUM, (PAKTONOTHYECKUE CBEACHUS O CBOMCTBax, COCTaBe, IOJYYCHUU U
0e30MacHOM HCIOJIb30BAHUM BAXKHEHIIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKON JEATEITbHOCTH YETIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUM BBISIBISATH XapaKTepHbIE MPU3HAKK TOHSTHI,
YCTaHABJIMBATh WX B3aUMOCBSI3b, HUCIOJIB30BaTh COOTBETCTBYIOIIUE MOHSTUS MPHU
OMMCAHUU COCTaBa, CTPOCHHUS U PEBPAICHUN OPraHMYE€CKUX COCTMHEHUN;

c(hOpPMHPOBAHHOCTh YMEHHUM HCIIOIH30BATh XUMHUYECKYH) CHMBOJIUKY LIS
COCTABJICHHSI MOJICKYJSIDHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHON)
dbopMyll OpraHMYeCKMX BEIIECTB W YpPaBHCHUN XHUMHUUYECKUX PEaKIIUH,
M3TOTaBJIMBATh MOJICTH MOJIEKYJl OPTaHMYECKUX BEIIECTB JJIA WUIIOCTPAIlUU UX
XUMHUUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIWBATH IMPUHAJJIC)KHOCTh HU3yYEHHBIX
OpPraHUYeCKUX BEIIECTB IO HUX COCTaBy W CTPOCHUIO K OINpeIeIEHHOMY
KJIacCy/Tpynne CcoequHEeHuN (yrieBOJOpOAbl, KHUCIOPOA U a30TCOAEpPKAIIUE
COCIMHEHUS, BBICOKOMOJICKYJIIPHBIC COEIWHEHMS), JaBaTb WM Ha3BaHUS 10
cuctematudeckoir Homenkiarype (IUPAC), a Takke NpUBOIUTH TPHUBHAIBHBIE
Ha3BaHMs OTACJBHBIX OPraHUYECKUX BEUIECTB (ITWJIEH, MPOMWIECH, AlETUJICH,
ATUJICHTJIMKOJb, TIULEpUH, (eHos, dhopManbaeru, areTaibIAerua, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KUCJI0Ta, OJIEMHOBAsl KUCJIOTA, CTEAPUHOBAs KUCJIOTA, TIII0K034,
bpyKTO3a, Kpaxmall, IeJUTI0I03a, TJIUIHH);

c(OPMHPOBAHHOCTh YMEHHS OMNPEACNSITh BHUABl XUMHYECKOW CBSI3H B
OpPTraHUYECKUX COCNUHEHUAX (OIMHAPHBIC U KPATHBIC);



cOPMHPOBAHHOCTh YMEHHUS MPUMEHATH TIIOJOKECHUSI TEOPUU CTPOCHUS
oprannueckux BeniectB A. M. bytiepoBa 115t 0ObICHEHUSI 3aBUCUMOCTH CBOMCTB
BEILECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHPOBAHHOCTh YMEHUHN XapaKTEPU30BaTh COCTAB, CTPOCHUE, PU3HUECKHE
M XUMHUYECKHE CBOWMCTBA THUIHUYHBIX MPEACTABUTEIEH PA3JIMUYHBIX KJIACCOB
OpraHMYECKUX BEIIeCTB (METaH, dTaH, STWICH, MPONUJICH, alleTUIIeH, OyTaanen-1,3,
MeTmi0yTaaueH-1,3, 6eH3051, METaHOJI, 3TAHOJ, STHJICHTJIUKOJIb, TIIMIEPHH, (HEHOI,
aneTagbJerul, MypaBblHasi U YKCyCHasi KMCJIOTHI, TIIFOK03a, KpaxmaJl, [EJUII0I03a,
AMUHOYKCYCHAasl KHCJIOTa), WLIIOCTPUPOBATh T€HETUYECKYIO CBSI3b MEXKIY HHUMHU
YPaBHEHUSIMA COOTBETCTBYIOIIMX XWUMHUYECKUX PEAKUUA C UCIOIb30BaHUEM
CTPYKTYPHBIX (hOpMYJI;

c(hOpMUPOBAHHOCTh YMEHHUS XapaKTEPU30BATh UCTOUHUKHU YTIIEBOIOPOIHOTO
ChIpbs (He(Th, TPUPOIAHBINA ra3, yroJib), CIOCOOBI UX MEePEePadOTKU U MPAKTUUECKOE
IpUMEHEHUE MPOAYKTOB MepepaboTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS IO XHUMHUYECKUM
ypaBHEHUSIM (Macchl, 00bE€Ma, KOJUYECTBA MCXOJHOrO BEIECTBA WJIM MPOJIYKTa
peaKIuu Mo U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOIHBIX BEILIECTB
WJIU TIPOJIYKTOB PEAKIINN);

c(hOpMHUPOBAHHOCTh YMEHHMH BJIAJCTh CHUCTEMOW 3HAHHUKW 00 OCHOBHBIX
METOJIaX HAyYHOI'O MO3HAHUS, UCIIOIb3YEeMbIX B XUMUU MPU U3YUYEHUH BEIIECTB U
XUMHUYECKUX SIBJICHUMN (HaOJII0JeHUEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XHUMHUYECKHE 3HAHUS JUISl TPUHATHS PEIICHUN B
KOHKPETHBIX JKM3HEHHBIX CHUTyallMsiX, CBSI3aHHBIX C BEIIECTBAMU M HX
MIPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUM COOIOJATh MTpaBUiia MOJIb30BAHUS XUMUYECKON
MOCy/IOl U JTabOpaTOpHBIM O0OpYJAOBaHHMEM, a TaKXe IpaBUiia OOpalIeHHUs C
BEII[ECTBAMH B COOTBETCTBHHM C MHCTPYKIIMSMH IO BBITIOJIHCHUIO JIA0OPATOPHBIX
XUMHUUYECKUX OTBITOB;

c(hOpMUPOBAHHOCTh YMEHHUHN IIJIAHUPOBATH M BBINOJHATH XUMHUUYECKUU
AKCTIIEPUMEHT (TIpeBpaleHUs] OPraHUYECKUX BEIIECTB NMPU HarpeBaHUH, OJTyUEHUE
ATUJICHA U U3YYEHHUE €ro CBOMCTB, KAYECTBEHHBIE PEAKIIMHA OPTaHUYECKUX BEIIECTB,
JeHaTypanus OeIKOB MPU HArPEBAHUH, IIBETHBIC PEAKIIMHA OETIKOB) B COOTBETCTBUU
C TMpaBUJIaMd TEXHUKU OE30MACHOCTH TMpU OOpalleHHWH C BEIIECTBAMHU W
Ja00paTOpHBIM  000pyIOBaHUEM, TMPEACTABIATh PE3yJbTaThl XUMHYECKOTO
JKCIIEpUMEHTa B (OpME 3aMKuCH YpaBHEHUN COOTBETCTBYIOLIMX pEAKIUil U
(GbOopMyIMPOBATH BBIBOJIEI HA OCHOBE ITHX PE3YJIHTATOB;

cOPMHPOBAHHOCTh yMEHUN KPUTUYECKA AHAIM3UPOBATH XUMHUYECKYIO
uHpOpMAIIMIO, TOMYyYaeMyl0 M3 pa3HbIX MCTOYHHUKOB (CPEICTBA MAacCOBOM
uHopmaruu, UuTepHeT u apyrux);



chOPMHPOBAHHOCTh ~ YMEHHA  COONIONATh  TpaBWja  DKOJOTUYECKH
1€JIECO00Pa3HOT0 TOBENCHUS B OBITY W TPYIOBOH NEATCILHOCTH B IIEIIAX
COXpPAHEHHsI CBOETO 3[I0OPOBbSI W OKPYKAIOMICH MPUPOIHON CpENbl, OCO3HABAThH
OMMAaCHOCTh BO3JICHCTBHUS Ha >KUBBIC OPTraHWU3MBI OMPEICIEHHBIX OPTaHUYECKUX
BEIeCTB, TTOHUMasi cMbIca Tokasarens [1JIK, mosicHITh Ha mpuMepax CrocoObl
YMCHBIICHUST M TMPEJAOTBPAIICHUS HMX BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YeII0BEKa,

JUIST 00Y4aroNIuXCsl ¢ OTPAaHUYCHHBIMH BO3MOKHOCTSIMH 37I0POBbSI: YMEHHE
NPUMEHATHh 3HaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX IIO3HAHUS BEIIECTB U
XUMHYECKUX SIBJICHUIA;

Ui CHETBIX H CcHa0OBUAANIMX OOYYAIONIMXCS: YMEHHE WCIOIb30BaTh
penbedHO-TOUeUHYI0 cucTeMy oOo3HaueHui JI. Bpaiins nis 3anucu XMMUYECKHUX

dbopmy.
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4873-ace0-78eca6009628?backUrl=%2F04%2F10
Uroro no pazneny 2
34

OBIIEE KOJIMYECTBO YACOB I10
ITPOTPAMME



https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10

IHOYPOYHOE IIVTAHUPOBAHUME

10 KJIACC
KoanuyecTBoO
Nem/m  Tema ypoka YACOB JJIeKTPOHHBbIE HU(POBbIE 00pa3oBaTebHbIE
pecypchl
Bcero
[Ipenmer opraHn4eckoi XMMHUH, €€ BOSHUKHOBECHHUE, https://lesson.academy-

1 1 content.myschool.edu.ru/lesson/a9f3d191-5ele-4e24-
PasBUTHE 1 SHARCHUC ac02-efb16fa49f6a?backUrl=%62F04%2F10
Teopus cTpoeHUs OpraHU4YECKUX COeIMHEHNNA A. M. hitps://lesson.academy-

2 . 1 content.myschool.edu.ru/lesson/c935a58c-ab0e-4¢c59-
byr1epoBa, e€ 0CHOBHEIE MONIOKEHNA 9dcf-20517ae4b52e?backUrl=962F04%2F 10
[IpencraBnenue o KiacCu(PUKAMA OPTAaHUYECKUX BEILIECTB. https://lesson.academy-

3 Homenknarypa (cucrematudeckasi) U TPUBHAIbHBIE 1 content.myschool.edu.ru/lesson/726ee099-e1a9-410f-
Ha3BaHUs OPraHUYECKUX BEIECTB b8be-b4ch589aead1?backUrl=%2F04%2F10

https://lesson.academy-

4 AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI psif 1 content.myschool.edu.ru/lesson/258ddc06-ec23-

473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10

5 MeraH 1 3TaH — MpOCTENIINE TPEACTABUTENH AJIKAHOB 1

https://lesson.academy-

6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1 content.myschool.edu.ru/lesson/4038171e-4158-

4bd1-ae98-18dc1cfb93997backUrl=%2F04%2F10

7 OTUIIEH U IPONUIIEH — MPOCTEHIINE PEACTaBUTEIN 1
AJIKEHOB

8 [Ipaktuueckas padota Ne 1. «I[lomyuenue sTuineHa u 1
W3y4YEHUE €T0 CBONCTBY»

https://lesson.academy-
9 Anxapert. byraauen-1,3 u merunbyrammen-1,3. 1 content.myschool.edu\./rullesson/6df23393-6f08-4b9f-

HOJ'IyLICHI/IC CHUHTCTUYCCKOI'O KaydyKa U pC3UHbIL

ae01-a983b95b854a?backUrl=%2F04%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c935a58c-ab0e-4c59-9dcf-20517ae4b52e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/726ee099-e1a9-410f-b8be-b4cb589aead1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/6df23393-6f08-4b9f-ae01-a983b95b854a?backUrl=%2F04%2F10

AJIKUHBI: COCTaB U 0OCOOEHHOCTH CTpPOCHUA,

https://lesson.academy-

10 TOMOJIOTUYECKUH PAll. ALICTUIIEH — MPOCTEUIIIHI content.myschool.edu.ru/lesson/05¢9a929-6741-
MPEJCTaBUTEh ATKUHOB 4d7c-84b5-009292468356?backUrl=%2F04%2F10

11 Brluncnenus 1o ypaBHEHHUIO XUMUUYECKOU PEaKIIUU

https://lesson.academy-

12 ApeHbl: 6eH30J1 U TOJTYOJI. TOKCHYHOCTh apEeHOB content.myschool.edu.ru/lesson/d86d7d00-d5b4-

491d-aded-c3ddal9feef4?backUrl=%2F04%2F10

13 ['eneTnyeckas CBSI3b YIieBOIOPOAOB, IPUHAICKAIINX K
pa3JIMYHBIM KJlaccam
[IpupoHbIE HCTOYHUKH YTJIEBOJOPOAOB: IPUPOAHBIN ra3 U https://lesson.academy-

14 MOMyTHBIE HEPTAHBIE Ta3bl, HEPTH U MPOIYKTHI €& content.myschool.edu.ru/lesson/99557a5e-2221-
nepepaboTKH 43e0-97b8-983de535c44d?backUrI=%2F04%2F 10
[IpupoiHbIE HICTOYHHKH YIJIEBOJOPOIOB: IIPUPOIHBIN ra3 u https://lesson.academy-

15 MOMyTHBIE HEPTAHBIE Ta3bl, HEPTH U MPOIYKTHI €€ content.myschool.edu.ru/lesson/99557a5e-2221-
nepepaboTKu 43e0-97b8-983de535c44d?backUrl=%2F04%2F10

16 KontponbHas padota no pasneny «YTiIeBOI0pOAD)

[IpenenbHBIE OTHOATOMHBIE CIUPTHI: METAHOJ U ATAHOI https://lesson.academy-
17 Bp PTbL ' content.myschool.edu.ru/lesson/5439¢18b-7440-
OROPOHAT CBASH Ab6f-bf84-c04fad71694f?backUr|=962F04%2F10

18 MHOT0aTOMHBIE CITUPTHI: ATHIICHTIIUKOJIb U TIUICPUH
®DeHo: CTPOCHHUE MONIEKYIIbI, PU3NIECKUE U XUMHUYECKHE https://lesson.academy-

19 L p YAel, content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-
CBOHCTRA, HIPUMEHEHHE 896e-10a2278008f1?backUrl=92F04%2F 10

https://lesson.academy-

20 Anpaerupl: GopMambACTU U alleTaIbIeTHI. AIIETOH content.myschool.edu.ru/lesson/8664b319-0ba3-

4945-b076-cb7ae5858b90?backUrl=%2F04%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/05c9a929-6741-4d7c-84b5-009a92468356?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/99557a5e-2221-43e0-97b8-983de535c44d?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90?backUrl=%2F04%2F10

OI[HOOCHOBHBIC MMpeaACIbHBIC Kap6OHOBBIe KHUCJIOTHI:

https://lesson.academy-

21 content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-
VMYpaBbHHad i yreycHas a3ec-ba0fofe63c0d?backUr|=%2F04%2F10

99 [Tpaktuueckas padora Ne 2. «CBoOMCTBa pacTBOpa YKCYCHOM
KHUCJIOTBI»
CreapuHOBas U OJIEMHOBAsI KUCIIOTHI, KK IIPEICTaBUTENN https://lesson.academy-

23 content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-
BLICHIMX KapOOHOBBIX KHCIIOT a0eb-1e59cd5f4d9f2backUrl=062F04%2F 10

24 MpL1a Kak COJTM BBICIIMX KapOOHOBBIX KHUCJIOT, UX MOIOIIIEE
JICHCTBUE
CrnoxHnble 3(hUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIIOT. https://lesson.academy-

25 THApOIIH3 CHOSKHBIX SHpPOB content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-
a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-

26 XKupsr: ruaponus, npuMeHeHHe, ONOJIOTHYECKas POJIb )KUPOB content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-
a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10

VYrneBoasl: cocTas, Kiaccudukaius. Baxueiime https://lesson.academy-
27 content.myschool.edu.ru/lesson/709ce43a-deb6-
TpefICTABHTEM: TTI0K03a, PpyKTO3a, caxaposa 4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
28 Kpaxman u menirono3a Kak mpupoHble TOTUMEPHI
29 KonTponbhas pabota no pazneny «Kucnopoacoaepsxaniue
OpTaHUYECKUE COCTUHEHUS»
https://lesson.academy-

30 AMMHBI: METHJIAMHAH U aHWJINH content.myschool.edu.ru/lesson/0c608a59-4¢69-

4481-839e-9205f201b73e?backUrl=%2F04%2F10
AMUHOKHCIOTHI Kak aM(pOTepHbIe OpraHUYECKHe https://lesson.academy-
31 content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-

COeIUHEHHS, X OMoJIornyeckoe 3HaueHue. Ilentuanl

ace0-78eca6009628?backUrl=%2F04%2F10



https://lesson.academy-content.myschool.edu.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d?backUrl=%2F04%2F10
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https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10

https://lesson.academy-

32 Benku xak mpupoHbIe BEICOKOMOJIEKYIISIPHBIE COSTMHEHHS 1 content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-
ace0-78eca6009628?backUrl=%2F04%2F10
33 OcHOBHBIE UHOH}ITI/ISI XUMHUHU BBICOKOMOJIEKYJISIPHBIX 1
COEIMHEHUI
34 OCHOBHBIE METO/IbI CHHTE3a BHICOKOMOJICKYIISIPHBIX 1
coenuHeHun. Ilnactmaccesl, kKaydyku, BOJIOKHA
34

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME



https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10
https://lesson.academy-content.myschool.edu.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628?backUrl=%2F04%2F10

YYEBHO-METOJJNYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIA YYEHUKA

* Xumus / I'a6puensa O.C., OctpoymoB WN.T'., Cnankos C.A., AKIIHOHEPHOE

obmectBo «M3natenbeTBo «IIpocBemenne»

METOIUYECKHUE MATEPHUAJIBI JJJISA YYUTEJIA

[Ma6puensn O. C., JIsicoa I'. I'. Xumus 10 kinacc. ba3zoBsiil ypoBeHb.
IIpoBepouHbie 1 KOHTpOJIbHBIE paboThl. MockBa. [Ipocsemenne 2023
[Mabpuensn O. C., Octpoymon U. I'., Cnankos C. A. Ypoku xumuu B 10

kiacce. Metonuueckoe nocooue. Mocksa. [Ipocsemenne 2023

IMNPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET
https://myschool.edu.ru

https://foxford.ru

https://resh.edu.ru
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