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HOACHUTEJBHASA 3AIIUCKA

[Iporpamma mo XxMuMuUM Ha ypOBHE cpenHero oOiero oOpa3zoBaHus pa3zpaboTaHa Ha
ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O6 obpazoBanun B Poccuiickoi
denepanun», TpeOOBAHUM K pe3ysbTaTaM OCBOCHHUS (QeaepaibHOil 00pa3zoBaTelbHOU
mporpamMmbl  cpefaHero obmero o6pazoBanus (DOII COQO), mnpencraBieHHBIX B
denepanbHOM TOCYIApCTBEHHOM oOpaszoBaTtenbHOM cTanmapre COO, ¢ yuérom
Konnenmmu mnpenomaBaHusi y4deOHOro mpeamera «XWMHS» B 00pa30BaTEIbHBIX
opranmzanusx Poccuiickoit @enepaiuy, pealu3yIOUMX OCHOBHBIE 00pa3oBaTeIbHbBIC
MporpaMMbl, 1 OCHOBHBIX MOJIOKEHUN «(CTpaTrerun pa3BUTHUS BocnuTaHusl B Poccuiickoi
®denepanuu Ha niepuoj 10 2025 roga» (Pacnopspkenue [IpaButensctBa PO ot 29.05. 2015
No 996 - p.).

OcHOBY TIOJXO0/0B K pa3pabOTKe MPOTpaMMbI MO XWMHH, K ONPEACICHUIO O0IIen
CTpaTeruu OOY4YEHMs, BOCIUTAHMUS WU PA3BUTHUSI OOYYAIOLIUXCS CPECTBAMH Y4eOHOTO
npeamera «Xumusi» aiig 10—11 knaccoB Ha 6a30BOM YpPOBHE COCTaBUIIM KOHLIETITyaJIbHbIE
nosioxkeHust @PI'OC COO o B3anMOOOYCIOBICHHOCTU ITIEJIeH, COAEpKaHUs, PE3yJIbTaTOB
oOy4eHus 1 TpeOOBaHUHN K YPOBHIO TIOJITOTOBKHU BHIMTYCKHUKOB.

XuMHUECcKoe 00pa3oBaHUE, IOJYy4aeMOE€ BBIMYCKHHUKAMU 0011e00pa3oBaTeIbHON
OpraHu3alliM, SIBJISETCS HEOThEMJIEMOM YacTbio WX 00pa3oBaHHOCTU. OHO CIYXKHUT
3aBEPILAIOIIMM HTAllOM peali3allid Ha COOTBETCTBYIOIIEM €My ©0a30BOM YpOBHE
KJIFOYEBBIX IIEHHOCTEU, MPUCYIINX LEIOCTHOM CUCTEME XMMHUYECKOTO O0Opa3oBaHUs. JTU
IIEHHOCTH KacCaloTCs TO3HAHMS 3aKOHOB TMPUPOIBI, (POPMUPOBAHUS MHUPOBO33PEHUS H
oO1el KylIbTYphl UETIOBEKA, & TAKXKE IKOJIOTUYECKH 0OOCHOBAHHOT'O OTHOILICHUS K CBOEMY
3I0pOBbIO U MPUPOJIHOM cpese. Peanuzyercs xumuieckoe o0pa3oBaHure o0ydarommxcs Ha
YpOBHE cpenHero oomiero oOpa3oBaHHUs CpPEACTBAMHU Y4YeOHOrO MpeaMeTa «XUMHS,
COJIepKaHUE U MOCTPOCHHE KOTOPOIO OIPEAENIEHbl B MPOrpamMMme IO XUMHHU C Y4ETOM
cnenu@UK HAyKU XUMHH, €€ 3HaYeHUs B TTO3HAHUU MPUPOJLI U B MATEPUAIBHON KU3HU
oOmiecTBa, a TakkKe C Yy4€roM OOIMX 1eldeil W MPUHIUIIOB, XapaKTepU3YIOIIMX
COBPEMEHHOE COCTOSIHME CHCTEMBbl CpeaHero oomiero ooOpa3oBanus B Poccuiickoi
denepanum.

XuMHS Kak DJJIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK WIrpaeT OCOOyi pojib B
COBPEMEHHOW NMBWJIM3ALMU, B CO3JaHUM HOBOH 0a3pl MaTepuaabHON KyibTypbl. OHa
BHOCHUT CBOM BKJIaJ] B (POPMHPOBAHUE PAIIMOHATILHOIO HAYYHOI'O MBIIUICHHUS, B CO3/IaHUE
LEJIOCTHOTO TMpPEACTaBICHUS 00 OKpYXalollleM MHpe Kak O €IWHCTBE NPHUPOAbl U
YeJioBeKa, KOTopoe (GopMUpyeTcsi B XMMHH Ha OCHOBE TOHMMAHHS BEIIECTBEHHOTO
COCTaBa OKPY>KAOLIEr0 MHUPA, OCO3HAHUS B3aMMOCBSI3U MEXAY CTPOECHUEM BEIIECTB, MX
CBOMCTBaMHU U BO3MOKHBIMHU 00JIACTSIMU TPUMEHEHUS.

TecHo B3aMMOJEHCTBYST C JIpYTMMHU €CTECTBEHHBIMM HAayKaMH, XUMHUS cTaja
HEOTHEMJIEMON YaCThIO MUPOBOU KYJIBTYPhI, HEOOXOAUMBIM YCIOBHEM YCIICITHOTO TPyAa
1 JKM3HU Kaxa0ro wieHa obmecta. CoBpeMeHHass XUMHS KaK HayKa CO3HMAaTeNIbHas, KaK



HayKa BBICOKHUX TEXHOJIOTUI HampaBlieHa Ha pEIICHHE TTI00aIbHBIX MPOOJIeM YCTOMYNBOTrO
Pa3BUTUSL 4YEIIOBEUYECTBA — CBIPbEBOM, DHEPreTHYECKOW, IHUIIEBOM, 3SKOJIOTHYECKOU
0€30MacCHOCTH U OXPaHbI 37J0POBbSI.

B cootBeTCTBUU C OOIIMMH LETSMU U MPUHLUAIIAMH CPEAHETO O0IIero oopa3zoBaHus
cogepkanne npeaMera «Xumus» (10—11 xkmacchl, 0a30BBI  ypOBEHb HM3Yy4CHUS)
OPUEHTHPOBAHO NPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY OOYyYarommxcs,
HEOOXOMUMYI0 UM JJii BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIIOYEHHS B JKM3Hb COIIMYMA, MPOJIOJDKEHUS 0Opa30BaHUsS B PA3MUHBIX 00JIaCTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMHUEH.

CocrapnsomuMu npeamera «XuMus» sBIstoTcs 0a30Bbie Kypchbl — « OpraHudeckas
xumus» U «OO0Imas 1 HeopraHUYECKass XUMUL», OCHOBHBIM KOMIIOHEHTOM COJICp>KaHUS
KOTOPBIX SBJIAIOTCS OCHOBBI 0a30BOM HAayKHU: cHCTEMa 3HAHWN MO HEOPraHUYECKOW XUMUU
(C BKJIIOYEHHMEM 3HAHUW M3 OOIEeH XMMHHM) U OpPraHUYecKod xXumuu. PopMHupoBaHUE
JAHHOM CHUCTeMbl 3HAHUM TMPU H3YYCHHH TMpeaMeTa O0ecrneyrMBaeT BO3MOXHOCTb
pPaccMOTPEHMsI BCEr0 MHOT0OOpa3usi BEIIECTB Ha OCHOBE OOLIMX MOHSTHUH, 3aKOHOB U
TEOPUN XUMUH.

Crpykrypa conepxkaHusi KypcoB — «Opranuueckas xumus» u «OOmas wu
HEOpraHuyeckas XumMus» copMupoBaHa B MporpaMMe N0 XMMHUU Ha OCHOBE CHCTEMHOTO
M0JIX0/1a K U3YYEHHUIO Y4eOHOro Marepuaia u 00yclOBJIe€HAa UCTOPUYECKH 0OOCHOBAHHBIM
pa3BUTHEM 3HAHUM HAa ONPENEIEHHBIX TEOPETUYECKUX YpOBHAX. Tak, B Kypce
OpraHMYeCKON XMMHUHM BEIIECTBA PACCMATPHUBAIOTCA HAa YPOBHE KJIACCHYECKON TEOpUHU
CTPOEHHUS OpPraHMYECKUX COCJIMHEHUW, a TaKXe Ha YPOBHE CTEPEOXMMHYECKUX U
AJIIEKTPOHHBIX MPEJCTaBICHUN O CTpoeHHH BemiecTB. CBeleHUA 00 M3ydaeMblX B Kypce
BEILECTBAX JAIOTCS B PAa3BUTUU — OT YIJIEBOJOPOJIOB JO CIOXKHBIX OHOJOTHYECKH
AKTUBHBIX COCIMHEHWNW. B Kypce OpraHmyeckom XWMHUM [IOJYy4arOT pPa3BUTHE
chOopMHpOBaHHBIE HA YPOBHE OCHOBHOTO 001mero oOpa3oBaHWs TEepBOHAYATHHBIC
MPEACTABICHUS] O XHUMHYECKOW CBSI3M, KJIAacCCU(UKAIMOHHBIX TpPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKON PEaKlUu.

[Ton HOBBIM yTJIOM 3peHUs B IpeaMeTe « XUMus» 0a30BOr0 YPOBHS paccMaTpUBAETCS
M3YYCHHBII Ha YPOBHE OCHOBHOIO OOIIEro 0oOpa3oBaHUS TEOPETHUECKUN MaTephal u
dakTonornyeckue CBEIECHUS O BEIIECTBAX M XMMHUYECKOM peakiuu. Tak, B 4aCTHOCTH, B
Kypce «OOmas u HeopraHuyeckas XUMHUS» OOy4alollUMCs  MPEAOCTaBIAETCS
BO3MOXHOCTh OCO3HaTh 3HAYEHHE MEPUOAMYECKOr0 3aKOHAa C OOILETEOPETHUYECKUX U
METOJIOJIOTUYECKUX MO3ULIUMN, TITy0X,e MOHATh UCTOPUUECKOE M3MEHEHHE (DYHKLIUN 3TOr0O
3aKOHa — OT 00001Iaoel 0 00BACHSIONIEH 1 TPOTHOZUPYIOUICH.

Enunas cucrema 3HaHMM O BaXKHEHIIMX BELIECTBAX, HX COCTaBe, CTPOCHUH,
CBOWMCTBAaX M MNPHUMEHECHHHM, A TAKXKE O XHUMHUYECKHX PEaKIUsAX, MX CYIIHOCTH U
3aKOHOMEPHOCTSX MPOTEKaHUs AomoJiHsgeTcss B Kypcax 10 m 11 kimaccoB snmemeHTaMu
COJICp’KaHUS, UMEIOIIUMH KYJIbTYPOJIOTUYECKUI M MPUKIAJAHOW XapakTep. DT 3HAHUS



CIIOCOOCTBYIOT MOHUMAHUIO B3aMMOCBSI3M XMMHUHU C JIPYTUMHU HayKamH, PacKpbIBAlOT €€
pOJIb B TO3HABATEIbHOW M TMPAKTHUUECKOW NESITEIIbHOCTH 4YEJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAXXEHHUS K TPOIIECCY TBOPYECTBA B O0JACTH TEOPUU WM TPAKTUICCKUX
OPWIOKEHU XMMHUHM, MOMOTalOT BBITYCKHUKY OPHUEHTHUPOBATHCS B OOIECTBEHHO W
JUYHOCTHO 3HAYUMBIX MpoOJeMax, CBS3aHHBIX C XHUMHEH, KPUTHUYECKH OCMBICIMBAThH
uH(DOpPMAIUIO U TPUMEHSTH €€ NJIsl TIOTIOJTHEHUSI 3HAHWM, PEIICHUS UHTEIUICKTYyaIbHBIX U
DKCIIEPUMEHTAIILHBIX HCCIIENOBATEILCKUX 3a7a4y. B 1e1oM coaepxaHue y4eOHOTO
npeaMeTa «XUMHs» JAHHOTO YpPOBHSA H3YYEHHUS OPUEHTHPOBAHO Ha (OpPMHUpPOBAHUE Yy
00yJaroImMXCcsi MUPOBO33PEHYECKONM OCHOBBI JIJIsi IOHUMaHUs (PUIOCOPCKUX HCH, TaKUX
KaK:  MaTepualbHOE  E€JUHCTBO  HEOPraHMYEeCKOro W  OPraHuyeckoro  Mupa,
0OyCJIOBIGHHOCTh CBOWMCTB BEIIECTB HMX COCTABOM W CTPOCHHEM, II03HABAEMOCTH
MPUPOJHBIX SBICHUN MyTEM JKCIEPUMEHTA M PEUICHUS MPOTUBOPEUYHI MEXITY HOBBIMH
(akTaMi U TEOPETUYECKUMHU MPEANOChUIKAMH, OCO3HAHHE POJIM XMMHUU B pPEIICHUU
AKOJIOTMYECKUX MPOoOJeM, a Takke NpoOjeM cOepekeHUs SHEPreTUHYECKUX PECYpPCOB,
CBIPbsi, CO3JJaHUS HOBBIX TEXHOJIOTUN U MAaTepUAJIOB.

B mnane pemeHus 3aga4 BOCIUTAHUS, PA3BUTHUS M COIMANTHM3AIAN OOYYaArOIIMXCS
MPUHATHIC MPOTPAMMON MO XUMHH MOJXObl K ONMPEAEICHUIO COJEPHKAHUS U MOCTPOEHUS
opeaMeTa MpeAyCMaTpuBalOT (POPMUPOBAHME YHHUBEPCAIBHBIX YYEOHBIX JIEWCTBHIA,
UMEIoIUX 0a30BO€ 3HAYEHUE VISl PA3JIMYHBIX BUJIOB ACSATEIBHOCTU: PEIICHUS MPOOieM,
MOMCKa, aHaau3a U 00padoTKM MH(OpMAIUK, HEOOXOAUMBIX IS MPUOOPETEHUS OIbITa
MPAKTUYECKOM M MCCIEIOBATENBCKON JESATEIbHOCTH, 3aHUMAIOUIEH BAXXHOE MECTO B
MMO3HAHUU XUMUHU.

B npakTtuke nmpenojiaBaHusl XUMUU KaK Ha YPOBHE OCHOBHOTO 00111ero o0pa3oBaHus,
TaK U Ha YPOBHE CpeaHero ooOiiero oOpa3oBaHUs, MPU OIMPEACIICHUU COJEPKATeIbHON
XapaKTePUCTHUKU LIeJIed U3yYeHUs MPeIMETa HAIIPaBJIECHUEM NIEPBOCTEIIEHHOW 3HAYUMOCTHU
TPAAUIIMOHHO TPHU3HAETCS (OPMHUPOBAHUE OCHOB XWMHUYECKOW HAayKH Kak o0O0JacTu
COBPEMEHHOT'O0 €CTECTBO3HAHUS, MPAKTUUECKON JEATEIBHOCTH YEJIOBEKA U KaK OJIHOTO U3
KOMIIOHEHTOB MHpPOBOHN KyJbTypbl. C METOIMYECKONW TOYKM 3pEHHS] TaKOW MOJIXOJ K
OTPENICIICHUIO LIeJIeH 3YyUEHHS TPEAMETA SBIISIETCS BIOJIHE ONPAB/IaHHBIM.

CornacHo JaHHOW TOYKE 3PEHHUSI TJIABHBIMU LIEJISIMU U3YYECHUS MpeIMeTa «XUMHU»
Ha 6a3oBoM ypoBHe (10 —11 ki1.) aBistOTCS:
dbopMHUpOBaHHE CHUCTEMBbl XHMHYECKUX 3HAHMM KaK BaKHEWUIIEH COCTaBIISIONMICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpa, B OCHOBE KOTOPOM JieKaT KIFOUEBBIE MOHSTHS,
(dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPUU XUMHUU, OCBOEHHUE fA3bIKA HAYKH, YCBOCHUE U
NOHMMAaHUE CYIIHOCTU JIOCTYNHBIX OOOOIIEHH MUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHUE C UCTOPUEN UX PAa3BUTHUS U CTAHOBJICHMUS;
dbopMHUpOBaHNE W PA3BUTHE TMPEICTABICHWN O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMUYECKUX PEaKIii, HEOOXOAUMBIX I MPUOOPETEHUS YMEHHA OPHEHTHPOBATHCS B



MHUpPE BEMIECTB U XUMHUYECKUX SIBICHHI, UMEIOIUX MECTO B MPUPOJIE, B MPAKTUICCKON U
MMOBCEIHEBHOM KU3HH;

pPa3BUTHE YMEHHI U CTIOCOOOB JIEATETLHOCTH, CBI3AHHBIX C HAOTIOICHNEM U OOBSICHEHUEM
XUMHUYECKOTO OKCIEPUMEHTa, COONIOJIEHHEeM TMpaBuid O€30macHoro oOpalieHus ¢
BEIICCTBAMHU.

Hapsimy ¢ »Tum, conmepkaTenbHas XapaKTepHUCTHKA IeJie W 3amad HM3y4eHUs
mpeaMeTa B MporpaMMe M0 XUMHUU yYTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBHH C
HOBBIMU TIPUOPUTETAMH B CHCTeMe cpeaHero ooOmiero obpaszoBanusi. CeromHs B
NpPENoaBaHN XUMHHM B OOJBIIEH CTENMEHW OTAAETCA TPEANOUYTEHHE MPAKTHIECKON
KOMIIOHEHTE COJIep)KaHUsl OO0y4YeHUs, OPHEHTUPOBAHHONW Ha IMOATOTOBKY BBIMMYCKHHKA
o0meo0pa3oBaTebHON  OpraHW3allMM, BIAJCIONIET0O HE  HAa0OpOM  3HAHWM, a
(YHKIIMOHATBLHOW TPAaMOTHOCTBIO, TO €CTh CIIOCO0AMU M YMEHHSIMU aKTUBHOTO TTOTYYEHUS
3HAaHUU U TIPUMEHEHUS X B PeaIbHOM KU3HU JJIS PEIICHUS TPAKTHUECKUX 3a7ad.

B cBsi3u ¢ 3TUM NpW U3YyYEeHUHU TMpeaMera «XUMHUsS» JTOMUHHUPYIOIIee 3HAYCHHE
MpUOOPETAIOT TAKKUE 1IETTU U 3a]]a4H, KaK:

aganTays OoOydJaromuxcsi K YCJIOBUSIM JIMHAMHUYHO Pa3BHUBAIOMIETOCS MHPA,
(GhopMHUpOBaHNE HMHTEIVICKTYAIbHO PAa3BUTOM JIMYHOCTH, TOTOBOW K CaMOOOpa30BaHUIO,
COTPYJHUYECTBY, CaMOCTOSITEIIbHOMY MPHUHSATHIO TPAMOTHBIX PEHMICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIIUsIX, CBI3aHHBIX C BEIIECTBAMH U UX IPUMCHEHHUEM;

dbopmupoBaHre y OOYYArOMIMXCSI KIIFOUEBBHIX HABBIKOB (KITFOUEBBIX KOMITCTCHIIHH ),
MMEIOINX YHUBEPCATHHOE 3HAUCHWE IS PA3IMYHBIX BUIOB JCATEIHHOCTH: PEIICHUS
npoOJieM, MOUCKa, aHaIn3a U 00padOTKKH MH(OpMAIIMK, HEOOXOIUMBIX JIJIsl PUOOPETEHUS
OTIBITA ACSITENLHOCTH, KOTOPAs 3aHUMAET BaXXHOE MECTO B TIO3HAHWH XWMUU, a TAKXKE IS
OLICHKH C TIO3WIUN JKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB |
XUMHUYECKUX MPOIECCOB HA OPTaHU3M YEJIOBEKA U TPUPOHYIO CPEY;

pa3BUTHE TIO3HABATEIBHBIX HMHTEPECOB, WHTEIUICKTYAIbHBIX W  TBOPYECKUX
CIIOCOOHOCTEM 00ydYarommxcsi: CIIOCOOHOCTH CaMOCTOSITENIbHO TMPUOOPETaTh HOBBIC
3HaHWSA TI0 XMMHU B COOTBETCTBHHM C JKM3HEHHBIMH MOTPEOHOCTSMH, HCIOIB30BaTh
COBpEeMEHHbIC MH(HOPMAIIMOHHBIE TEXHOJIOTHH ISl IOMCKA M aHalin3a yueOHOM U Hay4YHO-
MOMYJIIPHON HH(POPMAIIMA XUMUYECKOTO COACPIKAHUS;

dbopMHUpOBaHHE W PA3BUTHE Y OOYYAIOIIMXCS AaCCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHAS, HaOIIOAATeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOECHHO
HEOOXOJMMBI, B YAaCTHOCTH, TIpU IUIAHUPOBAHWU H TIPOBEACHUH XUMHYECKOTO
HKCIIEPUMEHTA;

BOCITUTAaHNE Y 00yJaromuxcsi yOeKIEHHOCTH B TYMaHUCTUYECKON HaAIMpaBICHHOCTH
XUMHHA, €€ Ba)XHOH pOJM B pEHICHWH TJ00AIBHBIX MpoOJIeM pPalMOHAIBHOTO
NPUPOJIOTIONH30BAHUS, TIOMOJIHEHUSI  DHEPreTHYECKHX PECYypCcOB M COXpaHEHUS
PUPOTHOTO PABHOBECHSI, OCO3HAHUS HEOOXOAUMOCTH OEPEKHOTO OTHOIICHUS K TIPUPOJIE
¥ CBOEMY 3JI0POBBIO, a TAK)KE MPUOOPETEHHUS OTBITA UCIIOIH30BAHUS TIOJYYCHHBIX 3HAHUM



JUISl TIPUHSATHAS TPAMOTHBIX PEIICHWA B CHUTYyalHsIX, CBS3aHHBIX C XHWMHYECKUMH
SIBJICHHSIMU.
B yuebHOM mane cpemHero oOmiero oOpa3oBaHHS TPEAMET «XHUMHs» 0a30BOTO
YPOBHS BXOJUT B COCTaB MPEAMETHOM 001acTh « EcTecTBEeHHO-HAYYHBIE TTPEIMETHIY.
OOmiee 4YMCIO YacoB, OTBEAEHHBIX I W3YYCHHS XUMHH, Ha 0a30BOM ypOBHE
cpennero obmiero odpaszoBanusi, coctaBisieT 68 wacoB: B 10 kmacce — 34 vaca (1 gac B
Henenmo), B 11 kiacce — 34 yaca (1 yac B Heneno).



COILEPKXAHUE OBYUYEHUSA
10 KJTACC
OPT'TAHNYECKASA XUMUA

Teopernueckne 0CHOBBI OPraHUYeCKOl XUMHUHU

[Ipenmer opraHuyeckol XWUMHUHU: €€ BO3HUKHOBEHHE, PA3BUTHE W 3HAUYCHUE B
MOJIYYE€HHH HOBBIX BEILIECTB U MaTepHuaioB. Teopusi CTpOEHUsI OPraHUYECKUX COCTMHEHUN
A. M. bytnepoBa, e€ ocHOBHble ToOJIOKeHUS. CTpyKTypHblE (DOPMYJIBI OpraHUYECKUX
BeliecTB. ['omonorus, uzomepus. XUMUYECKasi CBA3b B OPraHUYECKUX COCIUHEHUSAX —
OJIMHApHbBIC U KPaTHBIEC CBS3H.

[IpeacraBnenne o0 KiIaccupUKAMA OPraHUYECKUX BemiecTB. HomeHkatypa
OpraHUYeCKUX COCAUHEHUM (cucTeMaThuecKas) U TPUBUAJIbHBIC HA3BaHUS Ba)KHEHIIUX
PEACTABUTEIIEN KIACCOB OPTaHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE  METOAbl W3YYEHHS BEIIECTB WU UX NPEBPALICHUM:
O3HAaKOMJICHHE ¢ OoO0pa3llaMi OpPraHWYEeCKUX BEIIECTB M MaTepHallaMd Ha WX OCHOBE,
MOJICIIUPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIIECTB, HAOJIOJEHWEC W  OINHCAHHE
JEMOHCTPALMOHHBIX OMNBITOB IO MPEBPAILICHUI0 OPTraHUYECKUX BEILECTB IPU HarpeBaHUU
(naBieHue, 0OyriIMBaHUE U TOPEHUE).

Yraesopopoasl

AJIKaHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKHAN PsAl. MeTaH u 3TaH — NPOCTEUIINE
MPEACTABUTENN AJTKAHOB: (PU3MYECKUE M XUMHUYECKHUE CBOMCTBA (pEaKIMU 3aMENIeHUs |
rOpeHus), HaXOXACHUE B IPUPO/IE, OTYyUEHUE U TPUMEHEHHE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKHU pPsAA. OTWIEH W MNPONUIEH —
MIPOCTEUIIINE MPEICTABUTEIN aJKCHOB: (DM3MYECKME U XMMHYECKHUE CBOWCTBA (peakiuu
TUAPUPOBAHUS, TAJOTCHUPOBAHUS, THUApPATAIIMU, OKHUCIEHUS U TMOJHUMEPHU3ALINN),
MTOJIyYE€HHUE U IPUMEHECHHE.

Ankanuensl: OyrtagueH-1,3 u  wmetunOyramues-1,3: cTpoeHue, BaKHEUIIME
XUMUYECKHEe CBOMCTBa (peakius nonumepusanuu). [lodyyeHne CHHTETHYECKOTO KaydyKa
U PE3UHBI.

AJNKHHBI: COCTaB W OCOOCHHOCTH CTPOCHUS, TOMOJOTUYECKHHA Psia. AICTHUICH —
MPOCTEUILINN TPEACTABUTENb AJKMHOB: COCTaB, CTPOCHHUE, (PU3MUECKHE M XUMHUYECKHUE
CBOMCTBA (peakuuu ruJpUpPOBaAHNUs, FaTOT€HUPOBAHMS, TUIpaTAIlMU, TOPEHHUS ), TOJTyUYEHUE
U NIPUMEHEHHUE.

Apensbl. benson: cocras, cTpoeHUe, PU3NUECKHE W XUMUYECKUE CBOMCTBA (PEaKIINH
raJloreHUPOBAHUS W HUTPOBAHUA), IMOJIYy4YCHUE U MpuMmeHeHue. Tonyon: cocmas,
cmpoenue, (uzuueckue U XumuueckKue ceoucmea (peakyuu 2alo2eHupoOsaHus U
HUMpOBAanus), nonyyeHue u npumerenue. TOKCUYHOCTh apeHOB. ['eHeTHueckas CBS3b
MEK]ly YTIE€BOJOPOIaMHU, MPUHAIICIKAIIMMH K Pa3IMYHbIM KJIaccaMm.



[IpuponHbie UCTOYHHUKHU YyTiAeBOAOpoAOB. [Ipupoanblil Ta3 u momyTHble HEDTSHBIC
ra3el. Hed1p 1 e€ mpoucxoxaenue. CriocoObl nepepaboTKi HEPTH: MEPEeroHKa, KPEKUHT
(TepMUYECKH, KaTadUTHUYeCKui), mnupoiu3. I[IpoaykTel mnepepaboTku HEPTH, UX
IPUMEHEHUE B NPOMBILUIEHHOCTH M B ObITy. KameHHBIH yroib M NOpPOAYKTHI €ro
nepepadoTKH.

OKCHNEpUMEHTAIIBHBIE ~ METOABl  WM3YYEHUs BEIIECTB M MX [PEBpPALICHUM:
O3HaKoOMJIeHHE ¢ oOpa3laMu IUlacTMacc, KayudyKoB M pe3uHbl, koyuiekuuun «Hedts» u
«Yromb», MOJEIUPOBAHME MOJEKYJ YIJIEBOAOPONOB U  TaJOr€HONPOU3BOJHBIX,
IPOBEJECHUE NPAKTUYECKON PaOOThI: OJYyYEHUE ITUIIEHA U U3YUEHUE €r0 CBOMCTB.

Pacuérnurlie 3agaun.

Boruncnenuss mo ypaBHEHHIO XMMHMYECKOM peakiuu (Macchl, 00bEéMa, KOJIUYECTBA
MCXOJHOTO BEIIECTBA WM MPOIYKTa PEaKIUH MO0 U3BECTHBIM Macce, 00BEMY, KOMYECTBY
OJIHOT'O U3 UCXOJIHBIX BEUIECTB WJIM IPOAYKTOB PEAKIIUH).

Kucnopoacoaepxaiue opranuyeckue CoeJUHEHUs

[IpenenbHble OAHOATOMHBIE COUPTHI. METaHON U 3TAHOJ: CTPOEHUE, (PU3NUECKUE U
XUMUYECKME CBOMCTBAa (peakUMHW C AaKTHUBHBIMM METAJUIaMH, TaJIOT€HOBOJOPOAAMM,
ropeHue), TpuMeHeHue. BoaopoaHble CBSI3M MEXIYy MOJEKYJIaMH cHupToB. JlercTBue
METAHOJIa U ATAHOJIA HA OPraHU3M YEJIOBEKa.

MHoroaroMHble COUPTHI. DTUJIEHIJIMKOJIb W TJIMLIEPUH: CTPOCHUE, (PU3NYECKUE U
XUMUYECKHUE CBOMCTBA (B3aMMOJEHCTBHE CO WIEJIOYHBIMH METAJUIAMH, Kaue€CTBEHHAs
peakius Ha MHOTOAaTOMHbIe cHUpThI). JleiicTBue Ha opraHu3M uenoBeka. lIpumeHeHue
IIALIEPUHA Y STUJICHIJIMKOJIS.

@DeHOo: CTPOEHUE MOJIEKYJIbI, (PU3MUECKHEe U XUMUYECKUE CBOWCTBA. TOKCHYHOCTH
dbenona. [Ipumenenue denona.

Anpaeruaibl U Kemonwvl. OOpManbIerusl, aueTalibIeru1: CTpOeHHE, (PU3NYECKUE U
XUMHUYECKUE CBOMCTBA (PEAaKIIMN OKUCIEHUS U BOCCTAHOBJIEHUS, KAUYECTBEHHBIE PEAKIUN),
[IOJIyYEHUE U IIPUMEHEHHE.

OnHOOCHOBHBIE TIPEJENbHBIE KApOOHOBBIE KHUCIOTHl. MypaBbUHasg M YKCyCHas
KHUCIIOTBI: CTPOEHUE, (PU3nUecKre U XUMUYECKUEe CBOMCTBA (CBOMCTBA, 00IIMeE IS Kilacca
KHCIIOT, peakuus 3TepuduKalnn), nojryueHue u npuMenenue. CreapuHoBasi U OJICMHOBAs
KHUCIIOTHI KaK MPEICTAaBUTENIM BBICIIUX KapOOHOBBIX KHCJIOT. Mblla Kak COJIM BBICHIMX
KapOOHOBBIX KUCIIOT, UX MOIOILEE AEHCTBHE.

Crnoxuble 3(Qupbl Kak HPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['MApPONIN3 CIOKHBIX
a¢upos. XKupsl. ['naponus xupos. [Ilpumenenue xupo. brosgoruueckas poiib KHUPOB.

VYrneBoabl: cocTaB, KiIacCHU(PHUKAIUs YIIEBOJOB (MOHO-, AM- U TOJIUCAXapHIbI).
I'mroko3a — npocTelnii MOHOCaxapHua: OCOOEHHOCTH CTPOEHUS MOJIEKYJIbl, (PU3HUECKUE U
XUMHUYECKue CBoWcTBa (B3aumojaeiictBue ¢ ruapokcuaom wMeau(ll), oxucienue
aMMHaYHBIM PpacTBOpoM okcuaa cepedpa(l), BoccTaHOBIEeHUE, OpPOKEHHUE TIIFOKO3BI),




HaxOXJIEHUE B MPUPOJIE, MPUMEHEeHHE, Onomornyeckast poiib. ®orocunte3. Opykro3a kak
HU30MeEp TIIFOKO3BI.

Kpaxman w memmono3a Kak mpupoaHble mojduMepbl. CTpoeHHe Kpaxmana u
nestosio3bl. dusnyeckne U XMMHUYECKHE CBOWMCTBA KpaxMmaia (TUApOiN3, KauyeCTBEHHas
peaKIus ¢ HOJ0M).

DKCnepUMEHTAIbHBIC METOJIBI H3yUYCHHsI BEIIECTB U WX MPEBPAICHUN: TIPOBEICHUE,
HaOIIOZICHUE U OMHCAHUE JEMOHCTPAIIMOHHBIX OTBITOB: TOPEHUE CIIUPTOB, KAUYSCTBEHHBIC
pEeaKIMK OJJHOATOMHBIX CIIUPTOB (OKUCIeHHUE 3TaHoa okcuaoM Menu(Il)), MHoroaToMHBIX
CIIUPTOB (B3auMO/IecTBUE IuIepuHa ¢ rujpokcuioM Mmeau(ll)), anpaerunos (OKuciaeHue
aMMHa4YHBIM pacTBopoM okcuia cepedpa(l) u rumpoxcunom meau(ll), BzaumojneicTBue
Kpaxmaja ¢ MO0JIOM), MPOBEJCHUE MPAKTUYECKOW pabOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHCJIOTBI.

Pacuérurlie 3agaun.

Bbluucienus mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bE€Ma, KOIMYECTBa
MCXOJTHOTO BEIIECTBA MJIU MPOAYKTA PEAKIIUU TI0 U3BECTHBIM Macce, 00bEMY, KOJUUYECTBY
OJTHOTO M3 MUCXO/IHBIX BEIIECTB WJIH MMPOTYKTOB PEAKIIHH).

A3oTcojepKaime OpraHundecKue COSTMHCHMS.

AMUHOKHCIIOTBI KaK aM(OTepHble OpraHuyeckue coenuHeHus. Duznueckue u
XUMHUYECKHME CBOMCTBA aMUHOKHUCIOT (Ha MpuUMepe TIMIKHA). buonormyeckoe 3HaueHHE
aMHUHOKUCIIOT. IlenrTrabl.

benku kak mpupogHBIE BEICOKOMOJIEKYJISIpHBIE coennHeHus. [lepBuuHas, BropudHas
U TPETUYHAs CTPYKTypa OeNKOB. XMMUUYECKHE CBOMCTBA OEIKOB: TUAPOIIU3, IEHATYpalIts,
KaueCTBEHHbIC PEaKIIMU Ha OCJIKH.

DKCnepruMEHTAIbHbIE METOJIbI U3yUEHHUsI BEIIECTB U UX MpEeBpalleHuil: HaboIeHne
U OIMHCAaHWE JEMOHCTPAIIMOHHBIX ONBITOB: JEHATypalus OCJIKOB TpU HArpEeBaHUH,
IIBETHBIE PEAKITUU OCITKOB.

BrbicokoMouiekyJIsIpHbIE COeTMHEHUSI

OCHOBHBIE TOHATHUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN: MOHOMEp,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTETICHb MOJUMEPHU3allUU, CPEAHSS MOJICKYJIIpHas Macca.
OcCHOBHBIE METOJIBI CHHTE3a BBICOKOMOJECKYJISIPHBIX COCIMHECHUNW — TMOJUMEpHU3AIUs U
MTOJTMKOH ICHCAITHSL.

OKCHepUMEHTAIbHBIE ~ METOAbl  WM3Y4YEHUs BEIIECTB M MX  MPEBpalCHUN:
O3HAaKOMJIEHWE C oOpa3liaMi TPUPOJHBIX M HCKYCCTBEHHBIX BOJIOKOH, IUIacTMacc,
Kay4qyKOB.

MexnpeaMeTHbIE CBSI3H.

Peanuzanust MeXnpeaMETHBIX CBSI3€HM MPU U3YYECHUM OpraHuyeckod xumuu B 10
KJIACCE€ OCYIIECTBIISIETCS Ye€pe3 MCMOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYYHBIX
NOHSATUH, TaK M TIOHSITHM, SBISIOIIMXCS CHUCTEMHBIMU [UJISi OT/AENBHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOTO ITUKJIA.



OOmme ecTeCTBEHHO-HAYYHbBIC TIOHSITHS: SBJICHUE, HAYYHBIM (DAKT, TUIIOTE3a, 3aKOH,
TEOpHsi, aHallu3, CUHTE3, Kiaccuukaius, MEePUOIUIHOCTh, HAOIIOACHUE, W3MEPECHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE.

®dwuszuka: MaTepusi, dHEPrusi, Macca, aToM, DJEKTPOH, MOJIEKYyJia, YHEPreTHUECKUN
YpOBEHb, BEIECTBO, TeEJIO0, OOBEM, arperaTHOE COCTOSHUE BEIIeCTBa, (U3NUYECKUE
BEITWYUHBI U SIUHUIIBI KX U3MEPCHUS.

buonorus: knerka, opranusm, 6uocdepa, 0OMeEH BEIIECTB B OpraHu3Me, (POTOCUHTE3,
OMOJIOTHYECKH aKTHBHBIC BelecTBa (O€NKH, YIIIEBOAbI, )KUPBI, PEPMEHTHI).

['eorpadusa: MuHepandbl, TOpPHBIC MOPOMABI, IOJE€3HbIE HWCKOMaeMble, TOILIUBO,
pPECYpCHI.

TexHonOTHSA: THUIIEBBIE TPOIYKTHI, OCHOBBI PAIMOHAIBHOTO TUTAHUS, MOIOIINE
CpEeICTBa, TIEKAPCTBEHHBIE M KOCMETUYECKUE TTPEnapaThl, MaTepUaIbl U3 UICKYCCTBEHHBIX U
CUHTETUYECKUX BOJIOKOH.

11 KITACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBbI XUMHH

XUMHUUYECKHI 3JIeMEeHT. ATOM. Spo aroma, W30TOMBI. DJEKTPOHHAs 000JOYKa.
DHepreTUuecKue YpOBHH, MOAYPOBHU. ATOMHBIE OpOWTaNH, S-, p-, d- DSIEMEHTHI.
OcoOeHHOCTH pacTpeieieHrs SJICKTPOHOB MO OPOUTANIIM B aTOMax JJIEMEHTOB TMEPBBIX
YEeTHIPEX MEPUOI0B. DIICKTPOHHAS KOH(PHUTYpaIIHsi aTOMOB.

[lepuomnueckuii 3akoH U Ilepuognueckas cucreMa XUMHYECKUX diieMeHToB JI. .
MenpneneeBa. CBsi3b NEPUOAMYECKOTO 3aKOHA M llepmoandeckoi CHCTEMbl XMMHUYECKHX
anementoB JI. WM. MeHnneneeBa ¢ COBpPEMEHHOM TEOpUEH CTPOCHHS aTOMOB.
3aKOHOMEPHOCTH WM3MCHEHHSI CBOWCTB XHMHUYECKHX OJJIEMEHTOB U 00pa3yeMbIX HMH
MPOCTBIX M CJIOKHBIX BELIECTB MO TPyHIaM M NEPUOAAM. 3HAUYEHUE NEPUOANYECKOIO
3aKOHA B Pa3BUTHH HAYKHU.

Crtpoenue BemiecTBa. XUMUYeCKas CBs3b. Buabl XuMuuecko cBsizu (KOBaJIGHTHas
HETOJSIpHAsE W TOJSpHas, WOHHAs, MeTaJIn4yeckas). MexaHu3Mbl 0Opa30BaHUs
KOBAJICHTHON XMMHYECKOW CBSI3M (OOMEHHBIM W JIOHOPHO-aKIENTOPHBIN). Bomopomnas
CBs3b. BaneHTHOCTh. DNEeKTpOOTPULATENBHOCTh. CTENEHb OKUCIEHUA. VIOHBI: KAaTHOHBI U
AHUOHBI.

BemiectBa MOJEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHs. 3aKOH MOCTOSIHCTBA
COCTaBa BeNIeCTBA. TUIMBI KPUCTATNIMUECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT
THMNA KPUCTAJUIMYECKON PEIIETKH.

[TonaTHe O AUCNIEPCHBIX cUcTeEMaxX. MICTUHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBas
JIOJIsI BELIECTBA B PACTBOPE.



Knaccudukanus HeopraHmdeckux coeauHeHud. HomeHkmaTypa HeOpraHM4ecKHX
BelIeCTB. ['eHeTnuecKas CBSI3b HEOPraHMYECKUX BEIIECTB, MPUHALICKAIUX K PA3TUYHBIM
KJIaccam.

Xumuueckas peakiusi. Kinaccupukaius XMMUYECKUX PEaKIMil B HEOPraHUYECKOU U
OpPraHUYECKOM XHMHUHU. 3aKOH COXPAaHEHHMS MAacChl BEIIECTB, 3aKOH COXPAaHEHUA U
MPEBPAILCHUS SHEPTUU NTPU XUMHUECKUX PEAKIIHIX.

CkopocTb peakiuu, e€ 3aBUCUMOCTh OT Pa3InYHbIX (pakTopoB. OOpaTHUMbIE PEaKIIHH.
Xumuyeckoe paBHOBecue. PaKTOPBI, BIUSAIOMIME HA COCTOSTHUE XUMHYECKOTO PABHOBECHS.
[Tpunuun Jle HlaTtenbe.

Onextponutuueckass nauccouuanusa. CuibHble M ciiabble  3iekTpoiuthl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KHUCJas, HEUTpaJibHAasl, LIEJIOYHASL.

OKUCANTETBLHO-BOCCTAHOBUTEIIBHBIE PEAKIUU.

OKCIIEpUMEHTAIbHBIE  METOAbl M3YYEHHsS BEIIECTB WU HUX NPEBPALICHUN:
nemoHcTpauus Tabmun «llepuonuueckas cuctema xumuyeckux osiemeHtoB . U.
MenneneeBay, U3ydeHUE MOJIeNIeH KPUCTALTHYECKUX PEIIETOK, HAOIIOICHUE U OTIMCAHUE
JEMOHCTPAIIMOHHBIX U JIAOOPATOPHBIX OIBITOB (pa3IOkKEHUE MEPOKCHAA BOAOPOJa B
MPUCYTCTBUM KaTajlM3aToOpa, OIPEICIICHUE CpPEeNbl PACTBOPOB BEIIECTB C IOMOIIBIO
YHUBEPCAIBHOTO HMHAMKATOpPA, PEAKIMU HMOHHOTO OOMEHA), MPOBEACHUE MPAKTUYECKON
paboThl «BnusiHUE pa3nuyHbIX (PAKTOPOB HA CKOPOCTh XUMUYECKON PEaKIIum.

Pacuérnbie 3anaum.

Pacyérel mo ypaBHEHHSIM XUMHUYECKHX PEAKLHWM, B TOM YHUCIEC TEPMOXUMHUYECKHUE
pPacy€ThI, pacu€Thl C UCIIOIb30BAHUEM MMOHATHS «MACCOBAs 10J151 BEILIECTBAY.

Heoprannueckasi xummus

Hemeramnel. Ilonoxenue HemerauioB B llepuoaumueckod cucremMe XUMHUUYECKHUX
anemenToB J[. . MenneneeBa 1 0coOOEHHOCTU CTpOeHUs: aToOMOB. dDu3nueckre CBONCTBA
HEMETAJUIOB. AJIJIOTPONHUST HEMETAJUIOB (Ha TpHUMEpE KUCIopoaa, cepbl, dochopa u
yriepona).

XMMHUUYECKHE CBOMCTBA BAXKHEUIIIUX HEMETAJUIOB (rajloreHoB, cepbl, a3ota, pocdopa,
yriiepoga U KPEMHHsS])) U HUX COCAUHEHUN (OKCUIOB, KHUCIOPOACOAEPKAIIUX KHUCIOT,
BOJIOPOJIHBIX COEIUHEHU).

IIprMeHeHne BaXXKHENIIMX HEMETAIUIOB U UX COCITMHEHUU.

Meramnbl.  [lonoxenue wmerauioB B llepuoamyeckor CHUCTEME XMUMHUYECKUX
sanemeHToB J[. 1. MenneneeBa. OCOOEHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JIOUYEK aTOMOB
MeraioB.  OOmme  ¢usnueckwe  cBoiictBa  MeTaioB.  CrlaBel  METaJIJIOB.
DNEeKTPOXUMHYECKHUI Pl HAIIPSKEHUI METAILIOB.

XUMHUYECKHE CBOMCTBA BAXHEUIIMX METAIOB (HATPUM, KaJHWi, KaablMi, MarHui,
AIOMUHUMN, IUHK, XPOM, KEJI€30, MEJlb) U UX COCAMHEHUH.

O61ue crnocoObl noJydeHust MeTaJlIoB. [I[puMeHeHre MeTallJIOB B ObITY U TEXHUKE.



DKCIEpUMEHTAIbHBIE METO/bl M3YyYEHHS] BEIIECTB M MX MPEBPAIICHUN: HU3yYEHHE
KOJUTEKITMU «MeTaibl U CIIIaBb), 00pa3I0B HEMETAIIIOB, PEIIEHNE SKCTIEPUMEHTATLHBIX
3amad, HAONIOJCHWE W ONHCAHWE JEMOHCTPAIMOHHBIX U J1aOOpPaTOPHBIX OMBITOB
(B3auMoJeiCcTBUE TUAPOKCHJIA AJTIOMUHMUS C PAcTBOpAMH KHUCJIOT U  HIEJIOYeH,
KaueCTBEHHbIE PEAKIIMU HA KATUOHBI METAJIJIOB).

Pacuérnbie 3anaum.

Pacuérter Mmaccer BemecTBa nin 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJIHOTO U3 Y4YaCTBYIOIIMX B PEAKIMU BEIIECTB, PACUYETHI MACChI
(oOBEMa, KonMyYecTBa BEIIECTBA) MPOJYKTOB PEAKIUHU, €CIH OJHO M3 BEIECTB HMEET
IPUMECH.

XuMHus ¥ KU3Hb

Ponpr xumum B oOecrieueHWH HKOJOTHYECKOH, DJHEPreTUYECKOWM W MHIINEeBOU
0€30MacHOCTH, pa3BUTUU MEAUIMHBL. [IOHATHE O HAyYHBIX METOAAX MO3HAHUS BEIIECTB U
XUMHYECKUX PEAKLIHM.

[IpeacraBnennss 00 OONMX HAYYHBIX NPHHIMIAX MTPOMBIITUICHHOTO TOTYYEHUS
BAKHEUIIINX BEIIECTB.

UenoBek B MUpE BEMIECTB U MATEPUAJTIOB: BAXKHEWIINE CTPOUTEIIBHBIE MAaTEpUabI,
KOHCTPYKIIMOHHBIE MaTEpHUalibl, KPACKH, CTEKIIO, KEPAMHKA, MATEPHUAIIBI JIsl DIIEKTPOHUKH,
HaHOMAaTepUaJibl, OPraHUYECKUE U MUHEPaAIbHbIE YA0OPEHUSI.

XUMHS 1 300pOBbE UEJIOBEKA: ITPABUJIA UCIOJIb30BAHUS JIEKAPCTBEHHBIX MPENApPaTOB,
mpaBuja O€30MacHOTO HCIOJIb30BaHUS TMPENapaToB OBITOBOM XWMHH B TIOBCEIHEBHOMU
KU3HU.

MexnpeaMeTHbIE CBSI3H.

Peanmzanusi MEXNpeIMETHBIX CBS3€M INMpU H3YUYEHHHM OOIEH M HEOpraHu4YeCcKou
xumMuu B 11 Kimacce OCyIECTBISETCS Yepe3 HCIOIb30BaHWE KaK OOIIMX E€CTECTBEHHO-
HAYYHBIX TOHATUH, TaK W TIOHITUW, SBJSIIOIIMXCS CHUCTEMHBIMU JUISI OTIEJIBbHBIX
MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKIIA.

OO01re ecTeCTBEeHHO-HAY4YHbIE MOHATHS: HAy4YHbIA (aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHaluW3, CHUHTE3, KiIaccuPpUKalus, TEePUOAUUYHOCTh, HAONIOJCHUE, OSKCIEPUMEHT,
MO/JICJIMPOBAHUE, U3MEPEHUE, SIBJICHHUE.

dusuKa: MaTepusi, SHEPTUsl, Macca, aToM, JIEKTPOH, POTOH, HEUTPOH, UOH, U30TOII,
PaAMOAKTUBHOCTh, MOJIEKYJa, HSHEPreTUYECKUM ypOBEHb, BEILECTBO, TEJIO, OO0BEM,
arperaTHO€ COCTOSTHME BELIECTBA, (PM3MUECKUE BEIUYMHBI U EIUHUIBI MUX H3MEpPEHHS,
CKOpPOCTb.

buonorus: kneTka, opraHusM, dSKOcucTeMa, omocdepa, MaKpo- ¥ MHKPOIIEMEHTHI,
BUTAMHHbBI, OOMEH BEILIECTB B OPraHU3ME.

['eorpadusi: MuHepasbl, TOPHbIE MOPOABI, IOJIE3HBIE MCKOMAEMbI€, TOIUIMBO,

pecypchl.



TexHomnorus: XUMHUYCCKasa IMPOMBINIJICHHOCTD, MCTAJLIyprus, IMPpOn3BOACTBO
CTPOUTCIIbHBIX MaTcpuaJoB, CEIbCKOXO03SMCTBECHHOE IMpOMn3BOACTBO, nmumeBas
IMPOMBIIIJIICHHOCTD, (bapMaL[eBTI/I‘-IeCKaH IMPOMBIINIJICHHOCTD, IMPOU3BOACTBO
KOCMCTHYECCKUX Inpemnaparos, IMPOU3BOACTBO KOHCTPYKIHOHHBIX MaTcpuaoB,
QJICKTPOHHAs IPOMBIIIICHHOCTb, HAHOTCXHOJIOI'MH.



[UDTAHUPYEMBIE PE3VIJIBTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHMKU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATDBI

®I'OC COOQO ycranaBiauBaeT TpeOOBaHMS K pe3yJbTaTaM OCBOCHHUS 00YyUYarOIIUMUCS
OporpaMm cpenHero oOmiero oOpa3oBaHUsl (JUYHOCTHBIM, METANpEeIMETHBIM U
npeaMeTHbiM).  HaydyHo-Meroauueckoil OCHOBOW i pa3pabOTKU  IUTAHUPYEMBIX
pE3yJIbTaTOB OCBOEHHUSI IPOrpaMM CPEIHEro oOILIero oOpa3oBaHMs SIBISIETCS CUCTEMHO-
NEeATEIbHOCTHBIN OIXO/I.

B cOoOTBETCTBUU C CUCTEMHO-/IESITEIbHOCTHBIM MOAXOAOM B CTPYKTYPE JTUYHOCTHBIX
pE3yNbTaTOB OCBOCHHUS MpeaMera «XUMHUs» Ha ypOBHE CpeAHero oOiero oopa3oBaHUs
BBIJICJIEHBI CJIEIYIOLIUE COCTABIISIIOLIUE:

OCO3HaHUE 00YJAIONTUMUCS POCCUHUCKON TPAXKTAHCKON UICHTUIHOCTHA — TOTOBHOCTHU
K CaMOPa3BUTHIO, CAMOCTOATEIBHOCTH U CAMOOIIPEIEIIEHUIO;

HaJIM4KUe MOTUBALIUU K O0YyUEHHUIO;

[[EJICHANPABICHHOE PA3BUTUE BHYTPEHHUX YOEXKIEHUHA JIMYHOCTH HA OCHOBE
KITFOYEBBIX [IEHHOCTEH M UCTOPUUYECKUX TpaJAuLIUi 6a30BON HAyKH XUMUHU;

TOTOBHOCTh W  CIIOCOOHOCTh  OOYYalOIUXCSl PYKOBOJICTBOBAThCSI B CBOCHU
JEeSATEIbHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKAaMHU, MPUCYIIUMH EJIOCTHON CHCTEME
XUMUYECKOTO 00pa30BaHMS;

HaJIM4YK€e PABOCO3HAHUS DKOJIOTMUECKONW KYJIbTYPhl U CLIOCOOHOCTH CTAaBUThH LEIH U
CTPOUTH )KU3HECHHbBIE TLJIAHBI.

JIM4HOCTHBIE pe3ynbTaThl OCBOCHMS MpeaMeTa «XHMHsD JOCTUTAIOTCS B €IUHCTBE
y4eOHOM U BOCIHUTATENHHON JESATENBHOCTH B COOTBETCTBUM C TI'yMAaHHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMHU, JTYXOBHO-HPAaBCTBEHHBIMU IEHHOCTSIMU M HJ€ajJaMU POCCUHUCKOIO
Ipa)XIaHCKOro OOIIECTBa, MPUHATHIMU B OOIIECTBE HOPMaMHU M TNpaBUJIaMH MOBEACHHUS,
CHOCOOCTBYIOLIMMHU  IpOILIECCaM  CaMOIIO3HAHUS, CaMOpPa3BUTHS U  HPABCTBEHHOI'O
CTaHOBJICHUS INYHOCTH 00YYaIOUTUXCS.

JluyHOCTHBIE ~ pe3yJbTaThl  OCBOGHUA  mHpeameTa  «XUMHS»  OTPaKaroT
c(OPMHUPOBAHHOCTh  OMbITA  TO3HABATEJIBHOM M  MPAKTUYECKOW  AESTENbHOCTU
oOyJaromuxcs 1o peaan3aliy NPUHATHIX B 00IIECTBE IEHHOCTEH, B TOM YHCIIE B YACTH:

1) rpa:knaHCKOTro BOCIMTAHMS:

OCO3HaHUS OOYyYarOUIUMHUCA CBOUX KOHCTUTYLIMOHHBIX TpaB M OO0sS3aHHOCTEH,
YBaXXEHUS K 3aKOHY U MPABOIOPSIIKY;

NPECTaBIICHUs O COLMAIIbHBIX HOPMaxX M MpaBUIaX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JESATEIBHOCTH MPU CO3JAHHHM Y4YEOHBIX
MPOEKTOB, PEIICHUH Y4YE€OHBIX M ITO3HABATENIbHBIX 3a/1a4, BBIIIOJIHEHUH XUMHYECKUX
AKCIIEPUMEHTOB;



CIIOCOOHOCTH TIOHMMATh W MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTyMEHTHI
JIPYTUX MPU aHAIH3E PA3TUYHBIX BUIOB YI€OHOU AESTEIHHOCTH;

2) NaTPMOTHYECKOTO BOCITUTAHUSA:

[ICHHOCTHOTO OTHOIICHHS K UCTOPHUYECKOMY U HAYYHOMY HACJIEIUI0 OTEYECTBECHHON
XUMHH,

YBa)KEHUSI K MIPOLIECCY TBOPUECTBA B 00JIACTU TEOPUH U MPAKTUYECKOTO MPUMEHEHUS
XUMUHU, OCO3HAHWS TOTO, YTO JIOCTM)KCHHS HAyKH €CTh PEe3yJbTaT JIUTEIbHBIX
HaOJIOICHNH, KPOTIOTIMBBIX IKCIEPUMEHTATBHBIX MMOMCKOB, TIOCTOSTHHOTO TPpyJa YYEHBIX
Y MIPAKTUKOB;

MHTEpeca M TIO03HABATEIbHBIX MOTHBOB B IOJYYCHHHW M TOCIEAYIOUIEM aHajn3e
nH(GOpPMaLIUU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHOW OTEUECTBEHHOW XUMHUH;

3) AyXOBHO-HPABCTBEHHOT0 BOCIIUTAHUS:

HPaBCTBEHHOT'O CO3HAHMSI, STUYECKOTO MTOBEACHHSI,

CIIOCOOHOCTH OIIEHUBATh CHUTYallMH, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUAMH, W
MIPUHUMATh OCO3HAHHBIC PEIICHUS, OPUECHTUPYACh HA MOPATbHO-HPABCTBEHHBIC HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE MOBEIACHHE M MOCTYNKH CBOMX TOBAPHUIIEH C MO3ULIUN
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHWE TIOCIIEACTBUN ATHX MOCTYIIKOB,;

4) popmMupoBaHus KYJbTYPbI 310POBbS:

MOHMMAaHUS LEHHOCTEH 3710pOBOTO M 0€30MacHOTr0 00pasa KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coONIIoficHUs TMpaBwi  0€30MacHOrO OOpallleHusi ¢  BellecTBaMU B OBITY,
TIOBCETHEBHOM JKM3HU U B TPYAOBOH EATEIHHOCTH;

MOHUMAaHUs EHHOCTH TPAaBWJ WHAMBHIYAIBHOTO M KOJUICKTHBHOTO O€30TacHOTO
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 37I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCIEACTBUH W HENPUATUS BPEAHBIX MPUBBIYEK (YrOTpeOIeHus
aJIKOTOJI51, HAPKOTHUKOB, KypeHUS);

5) Tpy10BOIr0 BOCIMTAHMS:

KOMMYHHKAaTUBHOW KOMIIETEHTHOCTH B Yy4€OHO-HCCIIEIOBATEIbCKON JESATEIbHOCTH,
OOIIECTBEHHO MOJIE3HOW, TBOPUYECKOM U JAPYTUX BUIAX ACSITENbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacCTHE B PEIICHUWU MPAKTUYECKUX 3a/Jad COLMAIbHOU
HaMpaBJIEHHOCTH (B paMKax CBOETO KJIacca, MIKOJIbI);

MHTEepeca K MPAaKTUYSCKOMY M3YYCHHIO Tpodeccuil pa3iuyHOro pojaa, B TOM YHCIIe
Ha OCHOBE MPUMEHEHHUSI MPEIMETHBIX 3HAHUH 110 XUMUH;

YBaXEHUS K TPYY, JIFOISIM TPyAa U pe3yiabTaTaM TPYAOBOU JIeATEILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHUIYaJbHOW TPAEKTOpUU OOpa30BaHUA,
Oyaymiet mpodeccuu W pealn3alid COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XUMHUU, HHTEPECOB U TOTPEOHOCTEH 001IIecTRa;

6) 3K0,10rMYeCcKOro BOCIMTAHUSA:



HKOJIOTMYECKH  1€JecOo00pa3HOro OTHOIIEHUS K TPUPOJE, KaK MCTOYHHUKY
CYILLIECTBOBAHMS )KM3HU Ha 3€MIIE;

NOHMMAHUA  TJNOO0ATbHOIO  XapakTepa OJKOJOTWYECKUX MpoOsieM,  BIUSHUSA
HDKOHOMHUYECKHUX MPOLECCOB HA COCTOSHUE IPUPOJHON U COLMAIIBHOU CpEbL;

OCO3HaHUsl HEOOXOJAMMOCTH HCIOJIb30BAaHUS JIOCTHKEHUH XUMHUHM Ul DPELIEHUS
BOIIPOCOB PAllMOHAIBHOTO IIPUPOIOIIOIB30BAHUS;

AKTUBHOI'O HEINPUATHS JEUCTBUM, NPHUHOCIIIMX BpEH OKPYXKAIOMIEH NPUPOAHOU
cpele, YMEHHsS IPOTHO3MPOBATh HEOJArONPUSTHBIE HKOJIOTMYECKUE IIOCIEICTBUS
IPEANPUHUMAEMBIX IEHCTBUM U NIPEJOTBPALATh UX;

HAJIMYXsL PA3BUTOrO SKOJOTHUYECKOIO MBIIUICHHS, SKOJIOTUYECKON KYJIbTYPBI, OIbITA
NEATEIIBHOCTH DJKOJIOTMYECKOM HAIIPAaBICHHOCTH, YMEHMS PYKOBOJICTBOBATHCS HMHU B
MO3HABATEIbHON, KOMMYHUKAaTUBHON M COIMAJIbHOM NMPAKTUKE, CIIOCOOHOCTH M YMEHUS
aKTUBHO IIPOTUBOCTOSTH UJI€0JI0THH XeModoouu;

7) IEeHHOCTH HAYYHOI'0 MO3HAHMSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPaKTUKU;

MOHUMAHUA CIIENU(UKH XUMHH KaK HAayKd, OCO3HaHUsS €€ poiu B (HOPMHUPOBAHUU
palOHAJIBHOIO HAYYHOTO MBILIUIEHHS, CO3JaHMM LEJOCTHOTO TPEACTAaBIECHUs 00
OKPYXXAIOIlEM MHpE KaK O €IMHCTBE NPHUPOABI M 4YEJIOBEKAa, B IIO3HAHWU INPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHuH NpooIeM COXpaHEeHUsI IPUPOTHOTO PAaBHOBECHS;

yOXKIEHHOCTH B 0COO0W 3HAYUMOCTH XUMUU JIJII COBPEMEHHOM ITUBUIIM3AINH: B €€
TYMaHUCTUYECKON HANpaBICHHOCTH W Ba)XHOHM pOJM B CO3JaHMM HOBOW  0a3bl
MaTepUaIbHONW KyJIbTYpbl, PEIICHUU TJ00ANbHBIX IPOOJIEM YCTOMYMBOIO PAa3BUTHUS
YeJIOBEYECTBA — ChIPhEBOM, SHEPreTUUECKOM, TUIIEBOM U HKOJIOTHYECKOM 0€30I1aCHOCTH, B
pa3BUTUN MEIUIMHBI, OOECHEUYEHWU YCIOBUM YCIEUIHOTO TpyJda U SKOJIOTMYECKU
KOM(OPTHOM JKU3HU KaXKJOTO YieHa OOIIECTBa;

€CTECTBEHHO-HAYYHOM T'PAaMOTHOCTH: IIOHMMAaHHs CYLIIHOCTHM METOJOB IIO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CHIOCOOHOCTH MCIIOJIb30BaTh I10IYy4aeMbl€ 3HAHUS
JUIA aHaiu3a M OOBSCHEHUS SBICHUN OKPYXKAIOLIETO MHpa W TMPOUCXOIALIMX B HEM
M3MEHEHUHN, YMEHHs JellaTh 0OOCHOBAHHbBIC 3aKIIOUYEHUS Ha OCHOBE HAay4YHBIX (PAKTOB U
VMMEIOLIMXCS JAHHBIX C LENbIO MTOJTYyYEeHUS JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUYECKHE 3HAHUS JUIS PELICHUs
po0JieM B pEaJIbHBIX JKU3HEHHBIX CUTYalIUsAX;

MHTEpEeCca K NO3HAHUIO U UCCIIE0BATEIbCKON AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HETIPEPHIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJIyYCHHUIO HOBBIX 3HAaHUW II0 XMMHUU B COOTBETCTBUU C >XU3HCHHBIMU
NOTPEOHOCTIMU;

UHTEpeca K OCOOEHHOCTSAM TpyAa B pa3inyHblX cdepax MNpodecCHoHaTbHON
NEATEIIBHOCTH.



METAINIPEAMETHBIE PE3YJIBTATBI

MetanpeameTHble pe3yabTaTbl OCBOEHMsI YUEOHOIO MpenMera «XUMHs» Ha YPOBHE
CpeIHero o01iero 0opa3oBaHus BKIIOYAIOT:

3HaYUMBbIE IS (dbopMupoBaHus MHUPOBO33pEHUS oOyuyaromuxcs
MEXIUCUUIUITMHAPHBIE  (MEXOpeaMEeTHbIE) OOLIeHAYyYHbIE MOHSATHS, OTpa)Karollue
LEJIOCTHOCTh Hay4YHOM KapTHHBI MUPA U CTIEUU(PUKY METOA0B MMO3HAHUS, UCTIOIb3YEMBIX B
€CTECTBEHHBIX HayKax (Marepusi, BEILECTBO, HSHEPrusi, SBJICHHE, IPOLECC, CHCTEMA,
HayyHbI (PaKkT, NMPUHIMI, TMIOTE3d, 3aKOHOMEPHOCTb, 3aKOH, TEOpHUs, HCCIIECJOBAHHE,
Ha0JII0/IeHUE, U3MEPEHNUE, SKCIIEPUMEHT U JPYTHE);

YHHUBEpCaJbHble y4yeOHbIE JIeHCTBUS  (TO3HABaTeJIbHbIE, KOMMYHUKATHBHBIC,
perynaTuBHbIE), obecrneunBaromme (HopMupoBaHHE (YHKIIMOHATBHOW TPaMOTHOCTU U
COLIMAJIbHOW KOMIIETEHIIMM 00YyYaroIInXCs;

CIIOCOOHOCTh  OOYyYaIOLIUXCS MCIIONb30BaTh OCBOCHHBIE MEXAUCLUUILIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUSA U YHHUBEpCAIbHbIE yUeOHbIC IEHCTBUS B MO3HABATEIbHON U
COLIMAJIbHOM ITPAKTHKE.

MertanpeameTHble pe3ysbTaThl OTPAXArT OBJAJECHUE YHUBEPCAJIBHBIMU y4€OHBIMU
[I03HaBaTEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JE€HCTBUSIMHU.

OgyageHne yHMBePCAJIbHBIMH YUeOHBIMH II03HABATEIbHBIMH 1CHCTBHSIMH:

1) 6a30Bble JIOrHUYeCKHE TeHCTBUSA:

CaMOCTOSITENIbHO (OPMYJIMPOBATh M aKTyaJU3UpOBaTh MPOOIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OIpEAEIATh LENU JIeATENbHOCTH, 3aJaBasi IapaMeTpbl U KPUTEPUU UX JOCTHXKEHHUS,
COOTHOCHUTH PE3YJIbTaThl ACITEILHOCTHU C OCTABICHHBIMU IIEJISIMU;

MCIIOJIb30BaTh MPU OCBOCHUM 3HAHHUM MPHUEMBI JIOTUYECKOTO MBIIIJICHHUS — BBIIECIATD
XapaKTepHble TMPU3HAKK TOHITHM W YCTaHABIMBATh MX B3aUMOCBS3b, HCIOJIb30BaTh
COOTBETCTBYIOIIME OHATHUS [ OOBSACHEHUS OTJENbHBIX (DAKTOB U SBICHU;

BbIOMpaTh OCHOBAHMS WU KPUTEPUU I KIACCU(UKALMU BELIECTB U XUMHYECKHX
pEeaKUunii;

YCTaHaBIMBATh MPUUYUHHO-CJIEICTBEHHBIE CBS3U MEXK/y N3Y4aeMbIMU SIBJICHUSIMH;

CTPOUTH JIOTUYECKUE PACCYKICHUS (MHIAYKTHBHBIC, JECTyKTUBHBIE, IO aHAJOIHH),
BBISIBJISITH ~ 3aKOHOMEPHOCTM M IPOTHUBOPEYMST B  PAacCMaTpUBAEMbIX  SIBICHMSIX,
(GopMyJIMpOBaTh BBIBOABI U 3aKIOUYECHMUS;

OPUMEHSTh B IMPOLIECCE TO3HAHUS, HCIHOJIb3yeMble B XHMHH CHMBOJIHMYECKUE
(3HAKOBBIE) MOJEINHU, MPEOOPa30BbIBATH MOJCIbHBIE MPEICTABICHU — XUMUYECKUIN 3HAK
(cuMBOJI) 3JIeMEHTa, XMMMYecKas (opMyJia, YPAaBHEHHE XUMHUYECKOW pEaKkUMU — IpU
pELIEHNN YYEOHBIX ITO3HABATENIbHBIX W NPAKTHMUECKUX 3a/]ay, NPUMEHSITh HAa3BaHHbIC
MOJIETIbHBbIE TPEACTABICHUS JUIsl BBISIBICHUS XapaKTEPHBIX MPU3HAKOB H3y4aeMBbIX
BELIECTB U XUMHUUECKHUX PEaKIIUH.

2) 0a30Bbl€e HCCJIEI0BATEIbCKHE NeliCTBUA:



BJIaJIETh OCHOBAMU METOJI0OB HAYYHOT0 MTO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUN;

dbopMyUpOBaTh LETW W 3aJadd HMCCICIOBAHWS, HWCIOJIb30BaTh IMOCTABICHHBIC U
CaMOCTOSTENILHO CHOPMYIMPOBAHHBIE BOIMPOCH B KA4e€CTBE MHCTPYMEHTA TMO3HAHUSA U
OCHOBBI 11 (DOPMHUPOBAHUSI TUIOTE3bl IO MPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMBIX
CYXJICHU;

BJIQJICTh HABBIKAMU CaAMOCTOSITEJILHOTO IJIAHUPOBAHUS U MPOBEICHUS YUYEHUUECKUX
DKCIIEPUMEHTOB, COBEPIICHCTBOBATh yMEHHUs HaOMIOAaTh 3a XOJOM IMpoIriecca,
CaMOCTOSTENIbHO MTPOTHO3UPOBATH €T0 Pe3yJbTat, POopMyIHpoBaTh 0OOOIEHUS U BHIBOIbI
OTHOCUTEJILHO JOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHMS, COCTABJISATH OOOCHOBAHHBIN
OTYET O MIPOJICIIAHHON padoTe;

npUOOpeTaTh OMBIT YYCHHUUECKON HCCIIeI0BAaTEIbCKOW M MPOEKTHOM AEsITeNbHOCTH,
MIPOSIBJISATH CIIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY TMOMCKY METOIOB PEIICHHUS
NPAKTUYECKUX 33/1a4, TPUMEHEHUIO PA3JIMYHBIX METOJ0B MO3HAHHS.

3) paboTa ¢ unopmanueii:

OPUEHTHUPOBATLCSA B PA3IMYHBIX HCTOYHHMKAX HWHGOpMaIHK (HAYyYHO-TIOMYJIIpHAs
auTEpaTypa XMMHUYECKOTO COJEpXKaHUs, CIpaBOYHBIE MOcoOms, pecypchl MHTepHeTa),
aHAIM3UPOBaTh MH(POPMAIIMIO PA3TUYHBIX BHUIOB W (HOPM TPEACTABICHHS, KPUTUICCKU
OLIEHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

(dbopMyIMpOBaTh 3aMpPOChl U MPUMEHATH PA3IMUYHbIE METOABI MPU TOUCKE U O0TOOpE
uH(popMaIuu, He0OX0IUMOM TSI BBITOTHEHUS YUEOHBIX 33]/1a4 ONPECIEHHOTO TUTIA;

nmpuoOpeTaTh ONBIT  HUCIOJb30BaHUs nH()OPMAITMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUW U PA3JIMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAJIbHYIO (QOpMy MpeACTaBiICHUS HHPOpPMaLUU
(cxembl, rpaduKH, JUarpamMMbl, TaOJIUIIBI, PUCYHKH U IPYTHE);

WCIIOJIh30BaTh HAYYHBIM $I3bIK B KAayeCTBE CPEIACTBA MpH PabOTE ¢ XUMHYECKOU
uH(popMaIuen: TPUMEHATh MEXIpPeIMeTHbIE (PU3NUecKrne U MaTEeMaTUYECKHUE) 3HAKU U
CUMBOJIBI, (hOPMYJIbI, a00pEeBUATYPBI, HOMEHKJIATYPY;

UCI0JIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATJISAHOCTH.

OBJiaeHne YHUBEPCAIbLHBIMU KOMMYHMKATHBHBIMMY J1€/iCTBUSIMU:

3a/laBaTh BOIIPOCHI MO CYIIECTBY OOCYXKIaeMOW TeMbl B XOJA€ Juaiora W/WId
JTUCKYCCUH, BBICKA3bIBaTh WJIEH, (POPMYIUPOBATH CBOM TMPEIOKEHUS OTHOCUTEIHHO
BBIITOJTHEHUS NIPEIJIOKEHHOM 3a/1a4u;

BBICTYNIaTh C MPE3CHTALMEN  pPE3yJIbTATOB  IO3HABATENBHOU  JIEATEIIBHOCTH,
MOJIYYEHHBIX CaMOCTOSITENIbHO WM COBMECTHO CO CBEPCTHUKAMU TIPU BBHIMIOJIHEHUU
XUMUYECKOTO OKCIEPUMEHTa, NPAKTUYECKON pabOThl MO WCCIEAOBAHUIO CBOWCTB
M3Y4aeMbIX BEIIECTB, pealM3alMyd Y4eOHOro MpoeKTa U (POpMYyJIHMpPOBATH BBIBOJBI IO
pe3yipTaTtaM IPOBEIEHHBIX MCCIECIOBAHUNA TIYTEM COTJIACOBAHUA IIO3ULIMKA B XOJIE
00CyXIeHUsI 1 0OMEHa MHEHUSIMU.

OBJaieHNe YHUBEPCAJIbLHBIMU PEryJISITUBHBIMHU J€iICTBUAMMU:



CaMOCTOSITENIbHO  IJIAHUPOBATh M OCYIIECTBISTH  CBOKO  ITO3HABATEIIBHYIO
TEeSTETHLHOCTD, OMIPEACIIss €€ e U 337]a49M, KOHTPOJIUPOBATH U TI0 MEPE HEOOXOIUMOCTH
KOPPEKTUPOBATh MpeJIaraéMblii aJITOPUTM JCHCTBUW TIPU BBIMOJTHEHUH YYCOHBIX W
UCCIIEIOBATEILCKUX 3aj7ay, BeIOUpaTh Hanbosee 3h(PEKTUBHBIN CMOCO0 MX pelIeHUs ¢
y4€TOM TOTYyICHHS HOBBIX 3HAaHUH O BEIIECTBAX U XUMHUUYECKUX PEAKIIUAX;

OCYIIECTBISITh CaMOKOHTPOJIb CBOEH JAESITENbHOCTH HAa OCHOBE CaMoOaHalIM3a |
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJTACC

[IpeameTHbIE pE3yIbTATHl OCBOEHUS Kypca «Oprannyeckasi XuMHs» OTPAKaroT:

Cc(OPMUPOBAHHOCTb MPEACTABICHUN O XMMHUYECKOH COCTaBJSIOLIEH €CTECTBEHHO-
HayYHOW KapTHUHBI MUPA, POJIM XUMHUH B ITO3HAHUU SIBJICHUN MPUPOJBI, B (POPMUPOBAHUU
MBILLUIEHUS U KYJIbTYPhl JUYHOCTH, €€ (PYyHKIIMOHAIBHON IPaMOTHOCTH, HEOOXOIUMOM JIJIs
pElIeHUsI MPAKTUYECKUX 3a7ad U IKOJOTHYECKHM OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY
30pPOBbIO U IPUPOAHOU CPELE;

BJIaJICHUE CUCTEMOM XMMHUYECKUX 3HAHWW, KOTOpas BKJIFOYAET: OCHOBOIIOJIATAIOIINE
HNOHATUSA (XMMUYECKUH DJIEMEHT, aTOM, D3JEKTPOHHAas o000JouKa aToMa, MOJIEKYJa,
BaJICHTHOCTh, JJIEKTPOOTPHUIATEILHOCTh, XUMUYECKasi CBS3b, CTPYKTypHas ¢opmyia
(pa3BépHyTast U COKpaul€éHHasi), MOJIb, MOJISIPHAsE Macca, MOJIAPHBIA O00BEM, YTrIepOAHBIN
CKeJeT, PyHKIHMOHANbHAS TPYIINa, pajuKall, U30MEpHsi, H30MEPbl, TOMOJOTUYECKHUI PsiL,
IOMOJIOTH, YIVIEBOJOPOABI, KHUCIOPOJA M Aa30TCOAEp)KAIIME COCAMHEHMS, MOHOMED,
HOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COECIUHEHUS); TEOPUU U 3aKOHBI
(Teopust cTtpoeHust opraHnyeckux BemectB A. M. BytinepoBa, 3aKOH COXpaHEHUsI MacChl
BEILECTB); 3aKOHOMEPHOCTH, CUMBOJMYECKUN SI3bIK XMMUU; MUPOBO33PEHUECKUE 3HAHMS,
JeXaluye B OCHOBE NMOHUMAHMS NPUYMHHOCTH UM CHUCTEMHOCTHM XUMHUYECKHUX SIBJICHHM,
(akToJIOrMUeCKUe CBEICHUS O CBOMCTBAaX, COCTaBe, MOJIYYEHMM M 0O€30IacHOM
UCIIOJIb30BAaHUM BAXKHEWILIMX OpPraHUYECKUX BEHIECTB B OBITY M MNPAaKTHYECKOU
NEeATEIbHOCTH YEIJIOBEKa,;

cOPMUPOBAHHOCTh YMEHUU  BBIABIATH XapaKTepHbIE MPU3HAKK  TOHSATHUH,
YCTaHaBIMBAaTh MX B3aUMOCBS3b, HCIIOIB30BAaTh COOTBETCTBYIOIME IIOHATUS IIpU
ONMCAHUM COCTaBa, CTPOCHHUSI U NIPEBPALLCHUN OPIraHUYECKUX COCAMHEHUM;

cOPMUPOBAHHOCTh YMEHHUW HCIONb30BaTh XUMHUYECKYI0 CHMBOJIMKY IS
COCTaBJICHUSI MOJIEKYJIIPHBIX W CTPYKTYPHBIX (pa3BEPHYTOM, COKpaII€HHOI) Qopmyn
OpraHUYECKUX BEIIECTB W YPAaBHCHUM XUMHUYECKHX PEAKUUMH, HM3rOTaBIMBATH MOCIIH
MOJIEKYJl ~ OpPraHMYECKHX  BEIIECTB JUIi  WUIIOCTPAlMM HMX  XUMHUYECKOIO U
IIPOCTPAHCTBEHHOI'O CTPOCHHS],



cOPMHUPOBAHHOCTh YMEHHWH  YCTAHABIMBATh MPUHAICKHOCTh  U3YYCHHBIX
OpTaHUYECKUX BEIIECTB IO WX COCTaBYy M CTPOCHUIO K OMPEAEIEHHOMY KJIacCy/TpyIme
coeAuHEeHU  (YraeBOJOPOJbI,  KUCIOPOA U a30TCOJAEpXKallue  COCIUHECHUS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHHMsI), JaBaTh MM Ha3BaHUA [0 CHUCTEMAaTHYECKOU
Homenknatype (IUPAC), a Takxke NpUBOAUTH TPUBHUAJIbHBIE HA3BaHUSA OTJIEIbHBIX
OpPraHUYeCKUX BEHIECTB (ITWIECH, MNPOMUJIEH, AalleTHICH, J3TUJICHIJIMKOIb, TJIULEPHUH,
dbenon, QopMampaerun, ameTadbAeTUll, MypaBbUHAs KHCJIOTA, YKCyCHas KHCIIOTAa,
OJICMHOBAas KHUCJIOTA, CTEApUHOBAsl KUCJOTA, INIIOKO3a, (PPYyKTO3a, Kpaxmall, LeJUI003a,
[JIMITUH);

c(hOpMHUPOBAHHOCTh YMEHUS OMPEEIATh BUbI XUMUUYECKON CBSI3U B OPraHUYECKHUX
COeIMHEHUsX (OAMHAPHBIC U KPATHBIE);

cOPMHUPOBAHHOCTh ~ yMEHUS  MPUMEHATH  TOJOKEHUS  TEOPHUH  CTPOCHUS
oprannveckux BemiecTB A. M. byrtnepoBa nnsi oObsSCHEHHsSI 3aBUCHUMOCTU CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHS MacChl BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEPH30BaTh COCTaB, CTpPOEHUE, (PUBHUECKHE U
XUMHUYECKUE CBOMCTBA TUMUYHBIX MPEICTABUTENECH PAa3IUYHBIX KIJIACCOB OPraHUYECKHX
BEIECTB (METaH, dTaH, STUJICH, IPOMMWIIEH, areTwieH, Oytaauen-1,3, metundyraauen-1,3,
O€H30J1, METAHOJI, ITAHOJ, YTHUJICHIJINKOJIb, TITUIEPHUH, (EHOJI, alleTalIbIET U], MypaBbUHas
U YKCyCHasi KHCIIOTBI, TIJIIOKO3a, Kpaxmaj, IeJUIi0JI03a, aMUHOYKCYyCHasi KHCIIOTa),
WJUTIOCTPUPOBATh T€HETHUYECKYIO CBSI3b MEXKAY HUMHU YPAaBHEHUSMH COOTBETCTBYIOIIHUX
XUMHUYECKUX PEAKITNI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpPMHUPOBAHHOCTh YMEHUSI XapaKTEpPU30BaTh UCTOYHUKU YIIJIEBOJOPOAHOTO ChIPhS
(HedTh, IPUPOJIHBIN Ta3, Yrojib), CIOCOObI UX MEePepabOTKH U MPAKTHUECKOE MPUMEHEHNE
IPOIYKTOB NEPEPabOTKU;

c(hOpMHUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUYMCIICHUS 10 XUMHUYECKUM YPaBHEHUSIM
(maccel, 00BEMA, KOJIMYECTBA WCXOJIHOTO BEMIECTBA WM TPOAYKTA PEAKIUU TIO0
U3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOIO U3 MCXOJHBIX BEIIECTB WJIM MPOAYKTOB
peakIun);

c(OpPMHUPOBAHHOCTh YMEHHI BIIAJETh CHCTEMOW 3HAHWA 00 OCHOBHBIX METOMAX
HAay4YHOTO TO3HAHMS, UCMOJb3yEeMbIX B XUMHUU IPU HU3YYCHUU BEUIECTB U XHUMHUYECKHUX
sABIeHUA (HAOIIOJEHNE, W3MEpPEHHe, OKCIIEPUMEHT, MOJACIMPOBAHUE), WCIOIb30BATh
CUCTEMHbIE XMMHMUYECKUE 3HAHMS NJIs MPUHATUS PEUICHUH B KOHKPETHBIX >KM3HEHHBIX
CUTYaIIMSIX, CBSI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OpMHUPOBAHHOCTh YMEHHMHA COOJIO/IaTh TIPAaBWJIA TIOJIB30BAHUS XUMHYECKOU
MOCyI0M 1 1a00paTOpHBIM 000PYIOBAaHMEM, a TAK)Ke TIpaBUiIa OOpaIEeHUs C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKLMSIMU MO BBITTOJIHEHHIO JJA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OpMHUPOBAHHOCTh YMEHHI MJIAHUPOBATh U BBIMOJIHATH XUMUYECKUN IKCIIEPUMEHT
(npeBpalleHnss OPraHUYECKUX BEIIECTB IPU HAIPEBAHKM, MOJyUYE€HUE ITUIICHA U U3yUYEHUE
€ro CBOWCTB, KQUECTBCHHBIC PEAKIIMH OPTAaHMUYECKUX BEIIECTB, JICHATYpaIHs OCIKOB MpHU



HarpeBaHWM, I[BETHBIE PEAKIMU OEIKOB) B COOTBETCTBUM C TMPaBWIAMU TEXHUKH
0e30MmacHOCTH TpU OOpallleHUH C BelIeCTBAaMU M JIa0OpaTOPHBIM OOOpPYAOBaHUEM,
MPEACTABISITh PE3YIAbTaThl XUMHUYECKOTO JKCIEpUMEHTa B (opMe 3amvcu ypaBHEHHM
COOTBETCTBYIOIIMX Peakuuidi u (GOPMYIUPOBATh BHIBOIBI HA OCHOBE 3TUX PE3YJIbTaTOB;

chOPMHUPOBAHHOCTh ~ YMEHHMH  KPUTHYECKM  AHAJIM3UPOBATH  XUMHUYECKYIO
uH(pOpMaIMIo, TOTyYaeMyl0 U3 Pa3HbIX MCTOYHUKOB (CpEICTBAa MAcCOBOW MH(MOpPMAIIHH,
WHTEepHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHUH COOJIOJATh MpaBUiia SKOJOTUYECKH LIEeIecO00pa3HOro
NOBEACHUS B OBITY U TPYJOBOU JEATEIBHOCTH B IIEJISIX COXPAHEHHUS] CBOETO 3/10POBbs U
OKpY’>KaloLIel MPUPOAHON Cpenbl, OCO3HAaBaTh OMNACHOCTb BO3ACHCTBHS HA IKUBbBIC
OPTraHU3Mbl ONPEAECIEHHBIX OPTaHUYECKUX BEIIECTB, MOHMMAasl cMbICH nokaszarens [1JIK,
MOSICHATh HA TMPUMEpPax CIOCOObl YMEHBIICHHWS W MPEAOTBPAIICHUS WX BPEIHOTO
BO3JICVICTBUS HA OPraHU3M YEJIOBEKA;

Uit OOy4YalIIMXCd C OrPAaHUYEHHBIMH BO3MOXKHOCTSAMH  370POBBS: YMEHHUE
MPUMEHSTH 3HaHUS 00 OCHOBHBIX JOCTYIMHBIX METOJIaX MO3HAHUS BEIIECTB M XUMHUYECKUX
SIBJICHUIM;

JUTSL CJICTIBIX ¥ CJIA0OBUISIINX OOYYaIOIIUXCS: YMEHUE HCIONIbh30BaTh penbedHO-
TOYEYHYIO cucTeMy 00o3HaueHuit JI. bpaitns niis 3anucu XxuMudeckux Gopmy!l.

11 KITACC

[IpenMeTHble pe3yiabTaThl OCBOEHHUSA Kypca «OOIas W HEOpPraHUYecKas XHUMHS
OTPaXKaroT:

c(hOpPMHUPOBAHHOCTH TPECTABICHUN: O XUMUYECKOW COCTABISIONICH €CTECTBEHHO-
Hay4YHOM KapTHHBI MUpA, POJIM XUMHUH B TIO3HAHHUM SIBIICHUM MPUPOJILI, B OPMUPOBAHUU
MBIIIUICHUS U KYJIBTYPBI JUYHOCTH, €€ (DYHKIIMOHATBLHON IPaMOTHOCTH, HEOOXOUMOM JIJIst
peIIeHus] MPAaKTUYECKUX 3a7a4 M AKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOAHOM CPELE;

BJIAJICHUE CUCTEMOM XHMHUYECKUX 3HAHWM, KOTOPAs BKIKOYAET: OCHOBOIIOJATA0IINe
MOHATHS (XMMUYECKHM 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- SJIEKTPOHHBIE OPOUTATIN aTOMOB,
WOH, MOJIEKYJa, MOJIb, MOJIAPHBIA OO0BEM, BaJIGHTHOCTh, 3JIEKTPOOTPHUIIATEIIBLHOCTD,
CTETICHb OKHUCJICHMS, XHUMHYECKas CBsA3b (KOBaJEHTHas, HOHHAs, MeTa/uIM4yecKasi,
BOJIOPOJIHASI), KPUCTAUIMYECKAsT pEIIETKAa, THUIIBl XWMHYECKUX PpEAKIU, PpacTBOD,
AJIEKTPOJIUTBI,  HEIJEKTPOJIUTHI,  JJIEKTPOJUTUYECKAS  JUCCOIMALIMS, OKHUCIUTEIb,
BOCCTAaHOBUTEJb, CKOPOCTh XUMHUUYECKON pEaklMi, XMMUYECKOE PAaBHOBECHE); TECOPUHU U
3aKOHBI (T€OpHUs SJEKTPOJUTUUYECKOW JauccolMaluy, Iepuoaudeckuii 3akon [J[. .
MenpeneeBa, 3aKOH COXPAaHEHUS MAcCChl BEIIECTB, 3aKOH COXPAHCHUSA W IPEBpAILCHUS
SHEPIrUM TIPU XMUMHUUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJUYECKUU SI3BIK XHUMUH,
MHPOBO33PEHUYECKME 3HAHMS, JIeKAIM€ B OCHOBE MOHUMAHUA MPUYMHHOCTA U
CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DAKTOJIOTHYECKUE CBEACHHUS O CBOMCTBaX, COCTARE,



MOJTyYeHUHU U 0€30ITaCHOM HCIOJIb30BAHUU BAKHEUIIINX HEOPTAaHUYECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU JIESITEIbHOCTHU YEJIOBEKA,;

c(OPMHUPOBAHHOCTh YMEHHM BBISBISATH XapaKTEPHbIE TPU3HAKKA  TMOHSTHMA,
YCTaHABIIMBaTh WX B3aMMOCBA3b, MCIOJB30BATh COOTBETCTBYIOLIME IIOHATHS TIpU
ONMCAaHUH HEOPTaHWYECKUX BEUIECTB U UX MIPEBPAILCHUI;

c(OPMHUPOBAHHOCTh YMEHHM HCIIOJIH30BAaTh XUMHYECKYI) CHMBOJIUKY IS
coctaBiieHUs] (GOpMyJT BEUIECTB M YpaBHEHUI XMMHUYECKUX pPEaKUUN, CUCTEMATUYECKYIO
HomeHknatypy (IUPAC) u TpuBuaibHbie Ha3BaHUS OT/AEIbHBIX HEOPraHUYECKUX BEIECTB
(yrapHblii ra3, yrieKHCIbIi ra3, aMMHUaK, raiméHasi u3BeCThb, Heral€Hasi U3BeCTh, IUTheBas
coJia, TUPUT U JIpyTHUe);

c(OPMHUPOBAHHOCTh yMEHUW OMPENENsATh BaJEHTHOCTh W CTENEHb OKUCICHUS
XMMHUYECKUX 3JIEMEHTOB B COCIMHEHHSX PA3JIMYHOIO COCTABA, BHUJI XMMHUYECKOU CBS3U
(koBajieHTHasi, HMOHHAs, METaJUIMYecKasi, BOJOPOJHAsA) B  COCAUHEHUSX, THII
KPUCTANIMYECKONW PEHIETKA KOHKPETHOTO BELIECTBA (aTOMHAs, MOJEKYJSIpHAsl, MOHHAs,
METaJIJINYEeCcKas), XapaKTep CpeJibl B BOJIHBIX PACTBOPAX HEOPTAHUYECKUX COCTUHEHHUI;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPHHAMICKHOCTh HEOPTaHUYECKUX
BEUIECTB MO HUX COCTaBy K OIpEeNeNEHHOMY KiIacCy/Tpymme COeAMHEHUN (MpocThie
BELIECTBA — METAUIbl M HEMETalbl, OKCHJbl, OCHOBaHHUS, KHUCJIOTHI, aMdOTepHbIE
TUAPOKCHUIBI, COJIH);

c(OpPMUPOBAHHOCTh YMEHUI PACKpBIBaTh CMBICT THepuoanueckoro 3akona J[. W.
MenneneeBa M JEMOHCTPUPOBATh €r0 CHCTEMATHU3UPYIOIIYIO, OOBSICHUTEIBHYIO U
IPOTrHOCTHYECKYIO (PYHKIIUU;

c(hOPMHUPOBAHHOCTh YMEHUH XapaKTepu30BaTh DSJIEKTPOHHOE CTPOCHUE AaTOMOB
XUMHAYECKUX dJeMeHTOB 1-4 mnepuonoB Ilepmoandyeckoll CUCTEMBI XHUMHUYECKHUX
anemenToB JI. V1. MenneneeBa, UCTIONb3ysI MOHATUS «S-, P-, d-3JEKTPOHHBIE OpOUTAIH,
(QHEPTETHUYECKUE YPOBHW», OOBSICHATH 3aKOHOMEPHOCTH  W3MEHEHHUS  CBOWCTB
XAMUYECKUX JJIEMEHTOB M MX COCIUMHEHUN MO mepuomaM u rpymnnam llepuomamueckon
CHCTEMBI XMMHYECKUX 3JIeMEeHTOB [I. 1. Menpeneena;

c(hOpMHUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh (OMHUCHIBATH) OOIIHNE XUMHUYECKUE
CBOMCTBA HEOPTaHUYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, MOATBEPKAATH CYLIECTBOBAHUE
TEHETUYECKON CBA3W MEXKAY HEOPraHMYECKMMHU BEIIECTBAMHU C IMOMOIIBK) YpAaBHEHUU
COOTBETCTBYIOIINX XUMHUUECKUX PEAKIIUI;

c(OPMHUPOBAHHOCTh YMEHHUS KJIAacCU(UUUPOBATH XMMHUYECKHE PpEaKIUu IO
pPa3IUYHBIM MpU3HAKaM (YUCIY U COCTaBY PEarvupyrolux BEIIECTB, TEIIOBOMY 3 deKTy
peaKiuu, U3MEHEHUIO CTENICHEW OKUCIICHHUS 3JIEMEHTOB, OOPAaTUMOCTH PEaKIUH, Y4aCTHIO
KaTajau3aropa);

c(OPMHUPOBAHHOCTh YMEHUN COCTABISATH YPABHEHUS PEAKIMM pPa3IMUYHBIX THIIOB,
MOJIHBIE Y COKpALIEHHBIE YPABHEHUSI PEAKIMii MOHHOTO OOMEHA, YUUTHIBAasl YCIOBUS, MPHU
KOTOPBIX 3TU PEAKIHNU UAYT A0 KOHIIA;



c(OpMUPOBAHHOCTh YMEHUH MPOBOAUTH PEAKIIUU, TOJATBEPKIAIONINE KaYeCTBEHHBIN
COCTAaB PAa3IMYHBbIX HEOPraHWUYECKUX BEIIECTB, PACIO3HABATH OMNBITHBIM IyTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPTraHUYECKUX BEIIECTB;

c(OpPMUPOBAHHOCTb yMEHUI pacKkpbIBaTh CYILIHOCTb OKHUCIIUTENBHO-
BOCCTAHOBUTENBHBIX PEAKIHUI MMOCPEICTBOM COCTABJIECHUS 3JEKTPOHHOrO OanaHca 3THUX
pEeaKLHnii;

c(OPMUPOBAHHOCTh YMEHUN OOBSACHATH 3aBUCUMOCTh CKOPOCTH XHUMHUYECKOH
peakiuu OT Pa3IUYHBIX (PAKTOPOB; XapaKTE€p CMEIICHHUS XUMHUYECKOIO PAaBHOBECHUS B
3aBHCUMOCTH OT BHeEIIHero Bo3aeicTBus (mpuniui Jle [larense);

c()OPMUPOBAHHOCTh YMEHHUN XapaKTEpPU30BaThb XUMHUUYECKUE IPOLIECCHI, JIEkKAIIUE B
OCHOBE MPOMBIIUIEHHOIO IIOJIYYEHHSI CEpPHOM KHUCJIOThI, aMMHakKa, a TakKke
c(OpPMUPOBAHHOCTH NMPEACTABICHUN 00 OOMIMX HAYYHBIX MPUHLUIAX U SKOJIOTMUECKUX
npo0OsieMax XUMUYECKOTO IPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYMCIEHUS C MCIOIb30BAHUEM IMOHSATUS
«MaccoBasi JI0JIsl BEUIECTBA B PACTBOPE», OOBEMHBIX OTHOIIEHUHN T'a30B MPU XUMHUYECKUX
peakusix, MacChl BEIIECTBA WM 00bEMa ra3oB MO M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce Ui 00bEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIMU BEIIECTB, TEIJIOBOTO 3(deKra
peaKknMy Ha OCHOBE 3aKOHOB COXPAHEHHUs MAacChl BELIECTB, NPEBPALICHUSA U COXPAHCHUS
DHEPIHUY;

c(OPMUPOBAHHOCTh YMEHUU COOJIIOJIaTh TMpaBWiIa MOJb30BAHUS XHUMHUYECKOMN
nocyAon 1 1a00paToOpHBIM 000pyAOBaHUEM, a TAKKE MPaBHia OOpAIICHHsS C BEIIECTBAMU
B COOTBETCTBUM C MHCTPYKLHSIMH I10 BBIIIOJIHEHUIO Ja00PATOPHBIX XUMHUYECKUX OIIBITOB;

c()OPMUPOBAHHOCTh YMEHUI IJIAHUPOBATH U BBINOJIHATE XUMUUYECKUN IKCIEPUMEHT
(pa3znokeHue nmepokcuja BOAOPOJa B NMPUCYTCTBUM KaTalau3aTopa, ONpPENEICHHE Cpeabl
pPacTBOPOB BEILIECTB C MOMOULIBIO YHUBEPCAIBHOIO WHIMKATOPA, BIUSHHUE Pa3IUYHBIX
($akTOpOB Ha CKOPOCTh XMMHUYECKON PEAKIMH, PEAKIIM UOHHOTO 0OMEHA, KauYeCTBEHHbIE
peakuuu Ha cyib(aT-, KapOOHaT- M XJOPUA-aHUOHBI, HA KATUOH aMMOHMS, pEIICHHE
AKCIIEPUMEHTAIbHBIX 334au 1o TeMaM «MeTtamnel» U «HemeTtannsl») B COOTBETCTBUU C
MpaBWJIaMd TEXHUKH O€30MACHOCTH MpH OOpalleHHH C BEIIECTBAMU U JIaOOpaTOPHBIM
00opyIOBaHUEM, IPEACTABIATH PE3YIbTaThl XUMHUUECKOTO SKCIIEpUMEHTa B (hopMe 3aIlicu
YpaBHEHUH COOTBETCTBYIOLIUX pPEAKIU U (POpMyIHpOBaTh BHIBOABI HAa OCHOBE ATHX
pEe3yNbTaToB;

COPMUPOBAHHOCT ~ YMEHMM  KPUTHYECKM  aHAJIU3UPOBATh  XMMHUYECKYIO
nH(pOpPMaIIKIO, TOJy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CPEICTBAa MAaCCOBOI KOMMYHUKAIIUH,
WHTEepHET U Ipyrux);

c(OPMUPOBAHHOCTh YMEHUI COOJIIO/IaTh MPaBUJIA SKOJOTMYECKH 1LIEIECO00Pa3HOTrO
IOBEJIEHUSI B OBITY U TPYJOBOW JAEATEIBbHOCTU B LEISX COXPAaHEHUS CBOErO 370POBbSI U
OKpYXKarollled MPUPOJHOM Cpebl, OCO3HaBaTh ONACHOCTb BO3JCHCTBUS Ha JKHUBBIC
OpraHu3Mbl OIPEACIEHHBIX BELIECTB, MOHMMas cMbIca nokaszatens [IJIK, noscHsaTe Ha



npuMepax CrnocoObl YMEHBIICHHS W NPEJOTBpAIICHHUS UX BPEAHOTO BO3ACHCTBHUS Ha
OpraHM3M YEJIOBEKA,

Uil OOy4YarIIUXCSd C€ OrPAaHWYEHHBIMH BO3MOXXHOCTSAMH 370pPOBBS: YMEHHE
IPUMEHATH 3HaHUS 00 OCHOBHBIX JOCTYIHBIX METOJIaX MO3HAHMSI BEUIECTB U XUMHUECKHUX
SIBJICHUU

Ui CAETBIX M CHA0OBUIAIIMX OOYy4YaIoOIIUXCS: YMEHHE HCMOJIb30BaTh peiabeHO-
TOYEYHYIO cucTeMy 006o3HaueHuit JI. bpaiins ans 3anvucu xumMmuyeckux Gopmy.



TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne i/ Kontponbnbsie  IlpakTnyeckue
NPOrpamMMbl Bcero o0pa3oBaTte/ibHbIC
padoTsI padoThI
pecypchl
Pa3znea 1. TeopeTuyeckue 0CHOBbI OPraHUYECKOM XMMUM
[Ipenmer oprannueckoit xuMuu. Teopus
P P P ouommoteka [{OK
1.1 CTPOCHUS OPTaHUYECKUX COCTUHEHUN A. 3
https://myschool.edu.ru
M. bytneposa
Hroro no pazgeny 3
Pa3znen 2. YrieBoaopoasl
2.1 IIpenenpHBIE VITIEBOIOPOILI — AJIKAHEI 2 Oubmuotexa HOK
’ P 4 P https://myschool.edu.ru
29 HenpenenbHble yriieBOgOpPOIbI: AJIKEHBI, 6 1 o6ubmuoreka [JOK
' aJIKaJyECHBI, aJJKMHEI https://myschool.edu.ru
ouommoteka [{OK
2.3 ApomaTudeckue yrieBogopoabl 2
P yr AOPOAL https://myschool.edu.ru
24 IIpupoaHbIE HCTOYHUKH YTIEBOJOPOAOB U 3 1 oubnuoreka [JOK
' ux nepepadoTka https://myschool.edu.ru
2.5 0
Hroro no pazneny 13
Pasznea 3. Kucaopoaconep:kamnue oprannieckue coeJuHeHU st
o6ubmmoreka [JOK
3.1 Cruptel. Genon 3 H

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/

39 Anpaeruasl. KapOOHOBBIE KUCTOTHL. 7 ouonuorexa [JOK
' CnoxHbie 5QUps https://myschool.edu.ru
ouomoteka [JOK
33 YIICBOIE! 3 https://myschool.edu.ru
Hroro no pazneny 13
Pasznen 4. A3oTconeprkaimue oOpranHnyeckue coeIuHeHust
4.1 AMUHBI. AMUHOKHUCIIOTEL benku 3 Oubmuotexa HOK
https://myschool.edu.ru
Hroro no pazgeny 3
Pa3znea S. BoicokoMoJieKkyJIsipHbIe COeINHEHUS
ouommoteka [{OK
5.1 [Tmactmaccel. Kayuyku. Bonokna 2 hitps://myschool.cdu.ru
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOIT'PAMME 34



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

11 KIIACC

KouunyecTBO 4acoB JIeKTPOHHbIE
HaumeHoBaHue pa3/iesioB U TeM uudgpoBbie
Ne n/m P Konrpouabusie IlpakTuyeckue (witcpp )
NporpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchbl
Pasznea 1. Teopernueckue 0CHOBbI XUMUM
Ctpoenune atomoB. [lepuoauueckuii 3aKoH
P proA oubmunoreka [JOK
1.1 u Ilepuonnueckas cucteMa XMMHUYECKUX 3
https://myschool.edu.ru
anemenToB /1. V1. MenaeneeBa
Crpoenue BemecTBa. MHOrooOpasue 6ubnmuotexa [JOK
1.2 4
BEILICCTB https://myschool.edu.ru
ouommoreka [IOK
1. X 1 1
3 HMITHCCIHIE peariin 6 https://myschool.edu.ru
Uroro no pazgeny 13
Pa3nesn 2. Heoprannyeckasi Xumust
ouommoreka [IOK
21 Meraner 6 ! https://myschool.edu.ru
2.2 Hewmeransl 9 1 1 Gubmorexa HOK
https://myschool.edu.ru
)3 CBsi3b HEOPraHMYECKUX U OPTraHUYECKUX ) 6ubmuoreka [JOK
' BEILICCTB https://myschool.edu.ru
Uroro no pazgeny 17
Pa3nen 3. Xumus u :Ku3Hb
3.1 XHUMHUS U )KU3Hb 4 Gubmorexa [OK
https://myschool.edu.ru
Uroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3



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

IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
KouunyecTBO 4acoB DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoxka Koutpoabsnbie IIpakTuyeckue
n/n Bcero u3yuyeHusi oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsl
1 [IpeameT oprannveckoit Xumuu, ¢ | o6ubmmoreka [JOK
BO3HUKHOBEHUE, pa3BUTHE U 3HAYECHUE https://myschool.edu.ru
Teopust cTpoeHHsI OpraHNYEeCKUX
2 coenuHenu A. M. bytneposa, eé 1 Oubmuotexa HOK
- V- DYTICposa, https://myschool.edu.ru
OCHOBHBIE MOJIOKEHUS
[Ipencrasnenue o kaaccuukanuu
3 opranudeckux BeuiectB. Homenknatypa | o6ubmmoreka [JOK
(cucTemaTuveckas) ¥ TpPUBUAIbHBIC https://myschool.edu.ru
Ha3BaHMs OPraHUYECKUX BEIIECTB
4 AJKaHBI: COCTaB U CTPOCHHUE, 1 o6ubmmoreka [JOK
TOMOJIOTUYECKUH P https://myschool.edu.ru
5 MeraH 1 3TaH — TpoCTenITne | 6ubmmoreka [JOK
MPEACTABUTEIIN AIIKAHOB https://myschool.edu.ru
. ouommoteka [IOK
6 AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA 1
https://myschool.edu.ru
7 DOTUJICH Y TPONMIICH — MPOCTEHIINe | o6ubmmoreka [JOK
MPEACTABUTEIN ATKEHOB https://myschool.edu.ru
2 [Tpaktuyeckas pabora Ne 1. «[lomyuenue | 1 6ubmuoreka [JOK
STUJICHA U U3YYEHUE €r0 CBONCTBY https://myschool.edu.ru
9 Ankanuensl. byranuen-1,3 u | oubnuoreka [JOK

metunoyranuen-1,3. [lonyuenue

https://myschool.edu.ru
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CUHTETUYECKOIO KaydyyKa U pEe3UHbI

AJIKMHEIL: COCTaB U 0COOEHHOCTH
CTpPOCHUA, TOMOJIOTHYECKHUI pAan.

ouommoreka [IOK

10 NN
AneThiieH — npocTeHImit https://myschool.edu.ru
MpEeACTaBUTENb AIKUHOB
1 Brruucnenus mo ypaBHEHUIO XUMHYECKOM 6ubmmoreka [JOK
peakuuu https://myschool.edu.ru
12 Apensbl: 6eH3011 U TOJTyoJ. TOKCHYHOCTD o6ubmmoreka [JOK
apeHOB https://myschool.edu.ru
13 ['eneTnueckas cBS3b yIraeBOAOPOIOB, 6ubmmoreka [JOK
MPUHAJISKAIUX K Pa3JIMYHBIM KJIaccaMm https://myschool.edu.ru
[IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOIOB:
bup N yr P ouommoreka [IOK
14 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTIHBIC
. https://myschool.edu.ru
ra3el, He()Th U MPOAYKTHI €€ TiepepaboTKu
[IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB:
Prp . o P ouonmumorexa [JOK
15 MIPUPOJIHBIN Ta3 U MOMyTHBIC HePTIHBIC
. https://myschool.edu.ru
ra3bl, HeTh U IPOJIYKTHI €€ mepepaboTKu
16 KonrponsHas pabota no pasaeny 6ubmuoreka [JOK
«YTII€BOIOPOABD) https://myschool.edu.ru
17 IIpenenbHbIE OTHOATOMHBIE CIIUPTBHI: oubnuoreka [JOK
METAHOJI U 3TaHOJI. BotoponHas CBs3b https://myschool.edu.ru
18 MHOroaroMHbI€ CITUPTHI: ITUICHTIUKOIb oubmmoreka [JOK
{ TIIALEPUH https://myschool.edu.ru
@DEHOI: CTPOEHUE MOJIEKYJIbI
P YR N ouonmuoreka [JOK
19 ¢du3nveckre 1 XUMHYECKHE CBOMCTBA,
https://myschool.edu.ru
MIpUMEHEHNE
20 Anpnerunsl: GopMaNbaeTUa U oubnuoreka [JOK

areTapaerng. Auerod

https://myschool.edu.ru
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21 OAHOOCHOBHEIE MpeAeTbHBIC KAPOOHOBKIC o6ubmmoreka [JOK
KHCIIOTBI: MypaBbUHAS U YKCYCHAS https://myschool.edu.ru
2 [TpakTuyeckas padora Ne 2. «CBoiicTBa oubnuoreka [JOK
pacTBOpa YKCYCHOM KHCIIOTBI» https://myschool.edu.ru
CreapuHOBas U OJIEMHOBASI KMCIIOTHI, KaK
ouommoteka [IOK
23 MIPEACTABUTENH BBICIIUX KapOOHOBBIX
https://myschool.edu.ru
KHCIIOT
24 Mpbuta Kak COJIM BBICIITUX KapOOHOBBIX o6ubmmoreka [JOK
KHCJIOT, HX MOIOIIIEE JCHCTBIE https://myschool.edu.ru
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE
$up P ouommoteka [IOK
25 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX
https://myschool.edu.ru
3¢upoB
26 Kupsr: runponus, NpuMEHEHHE, 6ubmmoreka [JOK
OuosIOrnYecKas poJib KHUPOB https://myschool.edu.ru
VYrneBoabl: cocTaB, KilacCHpUKaIuS.
. ' d ouommoteka [{OK
27 Baxneiive npencraBuTenu: rioKo3a,
https://myschool.edu.ru
bpykTO3a, caxapo3a
73 Kpaxman u niemuoio3a kak mpupoHbIe o6ubmmoreka [JOK
[IOJIUMEPBHI https://myschool.edu.ru
KonTponbHas pabota mo paszuen
29 «Kncio o;[cozrl)e )Kaumez FaHI/I}:-IeCKI/Ie Gubmmorexa LIOK
P P P https://myschool.edu.ru
COCITUHEHUS
ouommoreka [IOK
30 AMUHBI: METHJIAMUH U aHWJIMH
https://myschool.edu.ru
AMUHOKHUCIIOTHI KaKk aM(QOTepHbIE
ouommoreka [IOK
31 OpraHUYEeCKUE COCAMHEHUS, UX
https://myschool.edu.ru
ouosiornyeckoe 3HaueHue. [lenTuasl
32 benku xak mpupoaHbIe oubmmoteka [JOK
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BBICOKOMOJICKYJIAPHBIC COCIUHCHU A

https://myschool.edu.ru

OCHOBHBIC TTOHSTHS XUMHU

ouommoteka [IOK

33 . 1
BBICOKOMOJIEKYJIAPHBIX COCAUHEHUN https://myschool.edu.ru
OCHOBHBIE METO/IbI CHHTE3a

. ouomoteka [{OK
34 BBICOKOMOJICKYJISIPHBIX COCIMHEHUM. 1
https://myschool.edu.ru
[InacTmaccel, KaydykH, BOJJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOIT'PAMME
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11 KIIACC

Kosaun4yecTBo 4acos DJIeKTPOHHbIE
Ne Hdara uudgposbie
Tema ypoka Konrpoabnsie IIpakTuueckue
n/n Bcero u3yuyeHusi oOpa3oBaTelbHbIE
padoThI padoThI
pecypcsbl

1 XHUMUYECKUI 3JIEMEHT. ATOM. | oubmmoteka [JOK
DnekTpoHHass KOH(PHUTypaIrus aTOMOB https://myschool.edu.ru
Ilepuonnueckuit 3axoH u Ilepuoanueckas

) cHUcTeMa XMMUYeCKuX 3remMeHToB 1. 1. | ouomoteka [{OK
MenpeneeBa, ux CBSI3b C COBPEMEHHOU https://myschool.edu.ru
TEOpHUEH CTPOCHUSI aTOMOB
3aKOHOMEPHOCTU U3MEHEHUS CBOWCTB
XUMHUYECKUX AJIEMEHTOB U UX COCIMHEHUI

3 10 TPyMIaM U iepuoaM. 3HaUCHHUE | oubmmoreka [JOK
MEPUOANIECKOTO 3aKOHA U CUCTEMBI https://myschool.edu.ru
xuMudeckux dyaemenToB .. MenaeneeBa
B Pa3BUTUU HAYKU
Crpoenue BemiecTBa. XuMHUUYECKasi CBS3b,

i ouommoteka [{OK
4 e€ BUJIbI; MEXaHU3MbI 00pPa30BaHUS 1
. https://myschool.edu.ru
KOBaJICHTHOM CBsi3U. BogopoaHas cBs3b
BaneHTHOCTh. DNEKTPOOTPULIATETLHOCTD.

5 Crenenb okuciieHus. Bemecrsa | ouonuorexa [JOK
MOJIEKYJISIPHOTO U HEMOJIEKYJISIPHOTO https://myschool.edu.ru
CTPOCHHUS
[lonsiTHE O IUCTIEPCHBIX CUCTEMAX.

ouommoreka [IOK
6 HcTrHHBIE U KOJUIOUIHBIE PACTBOPBI. 1

MaccoBast 10J1s1 BELIECTBA B pacTBOpE

https://myschool.edu.ru
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Knaccudukanus 1 HOMEHKIIaTypa
HEOPraHUYECKUX COCAUHEHUM.

ouomoteka [{OK

0COOEHHOCTH CTpoeHus aroMoB. O01mue
(hU3MYEeCKre CBONCTBA METAJIIIOB

7
I'eneTnueckas CBsI3b HEOPraHUYECKUX https://myschool.edu.ru
BELIECTB, PA3JIUYHBIX KJIACCOB
Krnaccudukanus XuMHYECKUX pPEeaKInii B
HEOPraHUYECKOU U OPraHU4EeCKON XUMUH.
ouomoteka [JOK
8 3aKOH COXpaHEHMSI MacChl BEIIECTB; 3aKOH
https://myschool.edu.ru
COXPAaHEHHUS U PEBPAIICHUS SHEPTUH TPU
XUMHUYECKHUX PEaKIMIX
9 Ckopoctb peakiuu. OOpaTuMbIe peaKkIuy. o6ubmuoreka [JOK
XHUMHYECKOE pPaBHOBECUE https://myschool.edu.ru
[TpakTrueckas padota Ne 1. «Bnusiaue
ouommoteka [IOK
10 pa3nuyHbIX (PAaKTOPOB HA CKOPOCTh
. https://myschool.edu.ru
XUMHUYECKON PEAKIIUN»
DAEeKTPOIUTHYECKAs JUCCOLUAITHS.
[TonsiTue o BomopomHoM nokasarene (pH)
ouommoreka [IOK
11 pactBopa. Peakiiun nonHoro oOMeHa.
https://myschool.edu.ru
I'mpponus opraHu4ecKux u
HEOPraHUYECKHUX BEILECTB
OKHCANTENEHO-BOCCTAHOBUTEIbHBIE
ouommoreka [IOK
12 peaknuu. [lonstre 06 3mekTponm3e
. https://myschool.edu.ru
pacIiaBoB U pacTBOPOB COJIEH
13 KontponbHas paboTa mo pasaeny o6ubmmoreka [JOK
«Teopernueckre OCHOBBI XUMUW)) https://myschool.edu.ru
Mertannisl, uX IMOJIOKEHHUE B
[lepuoanueckoii cucreMe XUMUUECKUX
ouommoteka [{OK
14 anemeHToB /1. I. Meneneena u

https://myschool.edu.ru
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CrnnaBel METaIIIOB. DJIEKTPOXUMUYECKUI

ouommoteka [{OK

15 .
psLA HaNpSIKEHUN METAIIOB https://myschool.edu.ru
XUMUYECKHE CBOMCTBA BAXKHEUIIINX
. . . ouommoreka [IOK
16 METaJJIOB (HATPHA, KalTui, KAJIbIIHMH,
N N N https://myschool.edu.ru
MarHuii, aTFOMUHUIN ) U UX COCTUHECHUHN
17 XWMHYECKHE CBOMCTBA XpOMa, MEIH M MX 6ubmmoreka [JOK
COCTUHEHUN https://myschool.edu.ru
18 XHUMUYECKUEe CBOMCTBA IIMHKA, JKejIe3a U UX ouomoteka [{OK
COETUHEHUN https://myschool.edu.ru
[TpakTuyeckas padora Ne 2. "Perenue
ouommoteka [IOK
19 JKCIIEPUMEHTAJIBHBIX 3a7a4 I10 TeEMe
| https://myschool.edu.ru
«MeTtaib»
Hewmeranibl, ux mojoxxeHue B
20 Ileproanueckoil cuCTEME XMMHUYECKHUX oubnuoreka [JOK
anemeHToB /1. I. Meneneena u https://myschool.edu.ru
0COOEHHOCTH CTPOCHHSI aTOMOB
®u3nyYecKre CBOMCTBA HEMETAIIOB.
ouommoteka [IOK
21 AnoTponusi HEMETAUIOB (Ha IPUMEPE
https://myschool.edu.ru
KHCIIOpo/1a, cephl, hocdopa u yriiepoaa)
” XUMHYECKHE CBOMCTBA TAJIOTCHOB, CEPBI U oubmmoreka [JOK
HUX COEINHEHUN https://myschool.edu.ru
2 XuMHUYECKHE CBOMCTBA a30Ta, pocodpa u o6ubmmoreka [JOK
HUX COeIUHEHUN https://myschool.edu.ru
24 XUMHYECKHE CBOMCTBA yTiepo/ia, KpEMHUS 6ubmmoreka [JOK
U UX COeIUHEHUU https://myschool.edu.ru
)5 [IpuMeHeHne BaXKHEUIINX HEMETAUIOB U UX o6ubmmoreka [JOK
COCTUHEHUN https://myschool.edu.ru
26 O06o001IeHre U cucTeMaTH3aIisl 3HaHUH 110 ouomoteka [{OK
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TteMe «HemeTamsy. BeraucieHus mo
YPaBHEHUAM XUMUYECKUX PEAKIUN 1
TEPMOXUMHUYECKUE PACUETHI

https://myschool.edu.ru

[TpakTuyeckas padora Ne 3. «Pemienue

ouommoteka [{OK

27 SKCIEPUMEHTAIBHBIX 33734 110 TEME 1

" P " https://myschool.edu.ru
Hewmeramnst"»

73 KontponbHas paboTa mo TeMam | 6ubmmoreka [JOK
«Metams» n «Hemeramisny https://myschool.edu.ru
Heopranuueckue u oprannueckue

ouommoteka [{OK
29 kuciotel. Heopranuueckue u 1
https://myschool.edu.ru
OpraHUYeCKHe OCHOBAHUS
AMpoTepHbIEC HEOPraHUYECKHE U

30 OopraHuYecKue coeruHeHus. [ eHeTnueckas | oubmmoreka [JOK
CBSI3b HECOPTAaHUYECKUX W OPTAaHUYECKHX https://myschool.edu.ru
BELIECTB
Ponp xumun B obecrieueHUN

31 9KOJIOTUYECKOM, IHEPTETUUECKON 1 | oubmmoreka [JOK
MUIIEBON OE30ITaCHOCTH, PA3BUTHHU https://myschool.edu.ru
MEAUIIHBI
[IpencraBnenus 00 0OIMIMX HAYYHBIX

ouommoteka [{OK
32 IIPUHIUIIAX IIPOMBIIUIEHHOTO MTOJIy4eHUS 1
. https://myschool.edu.ru
BOKHEUILIUX BEIECTB
ouommoteka [IOK
33 YenoBek B MUPE BELIECTB U MATEPUATIOB 1
https://myschool.edu.ru
o6ubmmoreka [JOK
34 XuUMHSA U 300pPOBbE YEIOBEKA 1 H

https://myschool.edu.ru

OBIIEE KOJIMYECTBO YACOB I10
[NPOT'PAMME

34
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YUYEBHO-METOINYECKOE OBECIIEYEHHE
OBPA3OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYEHUKA

» Xumus, 10 xknace/ Pymzutuc I'.E., ®enpaman @.1°., AkiimonepHoe o011eCcTBO
«M3narensctBo «IIpocBemenue
* Xumus, 11 xnacce/ Pymsutuc I'.E., ®enpaman @.I°., AknrionepHOE 00IIECTBO

«3marensctBo «lIpocBemienre»

METOANYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
[TpumepHas nporpamMma cpeHero ooiiero oopasoBaHus o npeamety "Xumus"

0a30BBIi YPOBEHB.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

ouo6amoteka I1OK https://myschool.edu.ru

http://www.chemnet.ru I'azeta «XumMusi» U cait 11 yautens «5 uay Ha ypok
XUMHUM

http://him.1september.ru Enunas xomnexmust [IOP: [IpeameTHas kommekius
«XuMuUsD»

http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayuUHbIE
aKcriepuMeHThl: xuMust. Komnekius Poccuiickoro 0061eo0pa3oBaTesHOTO

ImopTrajia
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