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HOSACHUTEJBbHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpelHEro o01ero oopa3oBanus pa3padoTaHa Ha OCHOBE
®enepanpHOTO 3aKk0HA OT 29.12.2012 Ne 273-03 «O6 obpa3oBanuu B Poccuiickoit denepanumn»,
TpeOOBaHMI K pe3ylbTaraM OCBOCHHS (erepasibHON 00pa3oBaTENbHON MPOTPAMMBI CPEIHETO
obmero o6OpaszoBanus (POII COO), mpencraBieHHbIX B DemepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM ctanaapre COO, ¢ yuérom Konnenumu mpemnopaBaHusi yd4eOHOTO TpeaMeTa
«XuMus» B oOpas3oBarenbHbIX opraHuzauusx Poccuiickoit ®enepanuu, peaau3yoOLIUX
OCHOBHBIE 00pa3oBaTeibHbIC MPOTPaMMBbl, M OCHOBHBIX NOJOKEHUH «CTpaTeruu pa3BUTHUS
Bocriutanuss B Poccuiickoii ®epepanuu Ha mnepuon go 2025 roma» (Pacmopsokenue
[TpaBurensctBa PO o1 29.05. 2015 Ne 996 - p.).

OcHOBY MOIX0MOB K pa3pabOTKe NpOrpaMMbl IO XHUMHUHU, K OMPEIACICHUIO OO0IIeH
CTpaTeru OOy4eHHs, BOCIIUTAHUS M Pa3BUTHs OOyJarOIIUXCsl CPEACTBAMH Y4eOHOTO MpeaMeTa
«Xumus» s 10-11 xmaccoB Ha 0a30BOM ypOBHE COCTAaBHWJIM KOHUENTYaJbHBIE IOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBIEHHOCTH IeNei, coAepKaHHs, pe3ylnbTaToB OOy4eHUS W
TpeOOBaHMI K YPOBHIO NIOJTOTOBKH BHITYCKHHKOB.

XuMmuyeckoe o0pa3oBaHuE, IMOJy4aeMOe€  BBIIYCKHUKaMU  00I11eo0pa3oBaTeabHON
OpraHu3alluM, SBSIETCS HEOTHEMJIEMOH 4YacTbl0 WX 00pa3oBaHHOCTH. OHO  CIYKHUT
3aBEpINAIOINM JTAllOM peajH3aldyd Ha COOTBETCTBYIOIIEM eMy 0a30BOM YpPOBHE KITFOUEBBIX
IIEHHOCTEH, TMPUCYIIUX IIEJIOCTHOM CHCTEeME XUMHUYECKOTO O0Opa3oBaHMs. OTH IIEHHOCTH
KacaroTcsl TO3HAHWS 3aKOHOB TPUPOJBI, (OPMHUPOBAHUS MHUPOBO33PEHUS W OOIIEH KyIBTYpPHI
YeJI0BEKa, a TAKXKE SKOJIOTMUECKH 000CHOBAHHOIO OTHOIIEHUS K CBOEMY 370POBbIO U MPUPOTHON
cpene. Peammsyercs xummueckoe oOpa3oBaHHE OOYYaIOIIMXCS HA YPOBHE CPEIHEro OOIIero
o0Opa3oBaHMs CpeNCTBaMU Yy4e€OHOTo mpenmera «XUMHUsA», COAEPKaHUE U NOCTPOEHUE KOTOPOIro
OIpeJiesieHbl B NPOrpaMMe IO XUMHUHU € Y4ETOM CHEHU(PHUKH HAayKd XUMHM, €€ 3Ha4eHus B
MO3HAHUU MPUPOJBI U B MATEPUAIBHOM JKM3HU OOIIECTBA, a TaKkKe ¢ Y4ETOM OOLIMX Liened U
IPUHLMUIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE CHCTEMBl CPEIHEro oOuiero
obOpasoBanmus B Poccuiickoit denepanum.

XUMHS KaK 3I€MEHT CUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyr0 pojb B COBPEMEHHOM
LIUBWIM3ALMY, B CO3JaHUM HOBOM 0a3bl MarepuanbHO KyibTypbl. OHa BHOCHUT CBOH BKJIAJ B
(GbopMHpOBaHUE PALIMOHAIBHOTO HAyYHOI'O MBIIIJICHUS, B CO3[aHUE LEJIOCTHOIO MPEACTaBICHUS
00 OKpYXXarolleM MUpPE KaK O €IMHCTBE MPUPOJIbI U YEJIOBEKA, KOTOpOoe GOPMUPYETCS B XUMUU
Ha OCHOBE NOHMMAaHMs BELIECTBEHHOIO COCTaBa OKPYXAIOIEro MHpa, OCO3HAHUS B3aUMOCBA3H
MEX]ly CTPOEHHEM BEIIEeCTB, UX CBOMCTBAMHU M BO3MOXHBIMH 001aCTIMH IPUMEHEHMS.

TecHo B3auMOJeWCTBYS € JpPYTMMH €CTECTBEHHBIMM HayKaMH, XHUMHs cTaja
HEOTHEMJIEMON YacThIO MHPOBOM KYIBTYphbl, HEOOXOJMMBIM YCIOBHEM YCHEIIHOTO Tpyaa M
KHU3HU KaXJI0ro wieHa oOmiectBa. CoBpeMeHHasi XUMUs KaK HayKa CO3UaTellbHasi, KaKk Hayka
BBICOKUX TEXHOJOI'MH HallpaBjieHa Ha pelleHHe NI0OanbHbIX MpoOIeM YCTOMUMBOIO Pa3BUTHUS
YeJI0BEYECTBA — ChIPbEBOM, IHEPreTHUECKOM, MMUIIEBOH, SKOJIOIMUECKON 0€30IaCHOCTH U OXPaHbl
3JI0POBBSL.

B cootBercTBMM C OOIMMH LEMIMH M HPUHLMIIAMU CPEJHEro oOIero oopa3oBaHUsS
cozepkanue npeamera «Xumus» (10-11 kmacebl, 6a30BbIil ypOBEHb U3yUEHHsI) OPHEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO IMOATOTOBKY OOYyYarolIuXcsi, HEOOXOAUMYI0O UM IS
BBIPAOOTKH MHUPOBO33PEHUYECKHX OPHUEHTHPOB, YCIEUIHOTO BKJIIOYEHUS B JKM3Hb COLMYMA,
MIPOJIOJIKEHUS 00pa30BaHUs B PA3IMUHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMUEH.

CocrapnsonMu  npeamera  «XUMHsS» SBIAIOTCS 0a30Bble Kypchl — «OpraHuueckas
xuMus» 1 «O0Ias 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COZEP>KaHUSI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0a30BOI HayKW: cCHCTeMa 3HAHUH MO HEOPraHUYEeCKOW XUMHHU (C BKIIOUYCHHEM
3HaHUH U3 oOuIel XuMHUM) U opraHudeckoil xumun. PopMUpoBaHUE JAHHOM CHCTEMBI 3HAHUI



Py HM3YYCHUU MpeaMeTa OO0EeCIeYrMBacT BO3MOXKHOCTh PACCMOTPEHHs BCEro MHOrooOpasus
BELIECTB HA OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMHUH.

Crpykrypa comepxkanusi KypcoB — «Opranmueckas xumus» u «OO0I1asi 1 HeopraHndeckas
XuMus» chopMupoBaHa B IporpaMMe MO0 XUMHUU Ha OCHOBE CHCTEMHOIO IMOJIX0/a K M3YYCHUIO
yuyeOHOro Marepuania U OOyCIOBIIEHA HCTOPUYECKA OOOCHOBAHHBIM pA3BUTHEM 3HAHHWN Ha
ONpENeNEHHBIX TEOPETHUYECKUX YPOBHIX. Tak, B Kypce OpPraHMYECKOW XUMHUHU BEIIeCTBa
paccMaTpuBalOTCsl Ha YPOBHE KJIACCMUECKOW TEOPUM CTPOCHUSI OPraHMYECKUX COCIMHEHHM, a
TaKKe Ha YPOBHE CTEPEOXUMHYECKUX M AIICKTPOHHBIX MPEICTABICHUM O CTPOCHUU BEIIECTB.
Cenenust 00 M3ydyaeMbIX B Kypce€ BEIIECTBAX JAIOTCS B PA3BUTUM — OT YIJIEBOJOPOJOB IO
CJIOKHBIX OMOJIOTUYECKH aKTHBHBIX COCAMHCHHWU. B Kypce OpraHMYeckol XUMHUU TOTYYaroT
pa3BuTHEe C(HOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHUs IMEPBOHAYAIBHBIC
MIPEICTABIICHUS] O XUMUYECKOU CBSI3U, KIACCU(DUKAITMOHHBIX TIPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILIECTB OT UX CTPOECHUSA, O XUMUYECKON PEAKIUH.

[Toq HOBBIM yrioM 3peHHUs B TpenaMere «XuMus» 0a30BOTO YPOBHS paccMarpuUBaeTCs
M3YYCHHBI Ha YpPOBHE OCHOBHOTO OOINErO O0Opa30BaHUS TEOPETUUYECKUM Marepuanl Hu
(haKTOJIOTHYECKHUE CBEICHMS O BEIIECTBAX M XUMHUYECKOW peakmuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmas ¥ HeopraHuyeckas XuMus» 0O0y4JaroUIMMCs MPEI0CTaBISAETCS BO3MOKHOCTh OCO3HATh
3HaUEHWE TEPUOJMYECKOTO 3aKOHa C OOIIETEOPETUYECKUX M METOJIOJIOTHYECKUX TTO3HIIHM,
IyO’)Ke TOHATh HWCTOPUYECKOE HW3MEHEHHE (QYHKIMA STOro 3akoHa — OT oOoOmaromend 10
OOBACHSIIONIEH U TPOrHOZUPYIOLIEH.

Enunas cucrema 3HaHUN O BOKHEHIIMX BEIIECTBAX, X COCTaBE, CTPOCHUU, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIUAX, UX CYITHOCTH M 3aKOHOMEPHOCTAX MPOTEKAHUS
nononHsercs B Kypcax 10 w1l KimaccoB anemMeHTaMu  COJIEp)KaHUsS, HMEIIUMU
KYJIBTYpOJIOTHUECKMM U MPHUKIAJHON Xapakrep. OTH 3HaHUS CIOCOOCTBYIOT TMOHHUMAaHUIO
B3aMMOCBSI3W XHMHHM C JIPYTUMH HayKaMH, PacKpbIBalOT €€ poJib B IIO3HABATEIIBHOM H
MPAKTHYECKON AEATEeTbHOCTH YeNIOBEKa, CIHOCOOCTBYIOT BOCHUTAHHIO YBaXKEHHS K Ipoleccy
TBOpYECTBA B OONACTU TEOPUM U MPAKTHUUECKUX MPUIOKEHUM XUMUH, TOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCSI B OOLIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOIEeMax, CBSI3aHHBIX C XUMHUEH,
KPUTHYECKH OCMBICIMBaTh UHGOPMAIUIO U MPUMEHATh €€ JUIsl MOTOMHEHUS 3HAHUM, pelieHus
WHTEJUIEKTYalbHBIX U JKCHEPHUMEHTAIbHBIX HMCCIEAOBATENbCKUX 3adad. B memnom copepxanue
yueOHOro npeamera « XUMUsS» JaHHOTO YPOBHS M3Yy4EHHUS OPUEHTHPOBAHO Ha (JOpMUPOBAHUE Y
00yJarommxcsi MUPOBO33PEHUYECKON OCHOBBI ISl TOHMMAaHUSA (HUI0CO(CKUX HIEH, TaKUX Kak:
MaTepuaibHOE €IUHCTBO HEOPraHMYECKOTrO U OPraHMYecKoro Mupa, oOyCIOBIEHHOCTb CBOMCTB
BEILIECTB UX COCTABOM M CTPOECHUEM, [T03HABAEMOCTh MPUPOAHBIX SBJICHUN ITyTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTUBOPEUUN MEXIy HOBBIMU (aKTaMH U TEOPETUUYECKUMH IPEAINOChUIKAMHU,
OCO3HAaHHE POJIM XMMHUU B PEIICHUU SKOJIOTUYECKUX MpoOsieM, a Takxke MmpoodiieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX TEXHOJIOTHI U MaTEpPUAJIOB.

B mnnane pemeHus 3ajad BOCHUTAHMS, PAa3BUTHS M COLMANU3ALMU  OOYy4YaOLIUXCS
MPUHATBIE MPOrpaMMOM MO XUMHUU MOAXOJbl K ONPEIACICHHUIO COAEpkKAaHUS U IMOCTPOECHUS
npeaMeTa MpeaycMaTpUBalOT (GOPMUPOBAHUE YHUBEPCAIbHBIX yUEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HAYCHHE JJIS PA3IMYHBIX BUJOB JACATEIHLHOCTH: PEIIeHUs MpoOieM, MOUCKa, aHaau3a u
00paboTku uHpOpMaIMK, HEOOXOAUMBIX Ui TNPHOOPETCHHMS OIbITa MPAKTHUYECKOH U
HCCIIEI0BATEIbCKOM I€ATEIbHOCTH, 3aHUMAIONIEH BAXKHOE MECTO B MIO3HAHUM XUMHUH.

B npaktuke nmpenogaBaHus XUMHUK KaK HAa YPOBHE OCHOBHOTO OOIIIEro 00pa3oBaHus, TaK U
Ha YpOBHE CpeIHEro ooIiero 00pazoBaHus, MpH ONPEEICHUN COIEPKATENbHON XapaKTepUCTUKI
Lened HW3ydYeHHs IMpelIMeTa HalpaBlI€HUEM TIEePBOCTEINIEHHONW 3HAYMMOCTH TPaJAUIIMOHHO
npu3Haércs  (OPMHUPOBAHHE OCHOB XUMHUYECKOM Hayku Kak 0O0JacTH COBPEMEHHOTO
€CTECTBO3HAHUSA, MPAKTUYECKON JEITeIbHOCTH YEeJIOBE€Ka U KAaK OJIHOTO M3 KOMIIOHEHTOB
MHUPOBON KynbTypbl. C METOIMYECKOM TOYKM 3pEHUs TaKOM MOAXOA K ONpPENEICHUIO Lienel
M3Y4YEHUS MIPEIMETA SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHO JTaHHOM TOYKE 3pEHUsl NIABHBIMHM LEISIMU H3ydeHUs mpeaMera «XuMus» Ha
6azoBoM ypoHe (10 —11 ki1.) sBHsIOTCSA:



e (dopmmpoBaHWEe CHCTEMBl XHMHUYECKHX 3HAHMHA KaK BaKHEHIICH COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHUpA, B OCHOBE KOTOPOH JIe)KAT KIIFOYCBBIC MOHSITHS,
(dyHIaMEHTAIbHBIE 3aKOHBI MU TEOPHH XUMHUHU, OCBOCHHE S3bIKa HAYKH, YCBOCHHE H
MMOHMMAHUE CYIIHOCTU JIOCTYIHBIX OOOOIIECHUI MHUPOBO33PEHUYECKOTO XapaKTepa,
03HAKOMJICHHE C UCTOPHUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaH¥Ee U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJAX MMO3HAHUS BEIICCTB U
XAMHYECKUX PEaKIHiA, HEOOXOAMMBIX U MPHUOOPETEHUS YMCHHWI OPHEHTHUPOBATHCS B
MHUpE BEIIECTB U XUMHUYECKUX SIBJICHUN, UMEIONTUX MECTO B MPUPOJIC, B IPAKTHUECKOU H
MOBCEIHEBHOMN JKU3HU;

® pa3BUTHEC YMEHUW U CIOCOOOB JIEATEIHLHOCTH, CBSI3AHHBIX C HAOMIOJACHHEM W
OOBSICHEHHEM XHMHYECKOTO JKCIICPUMEHTA, COONIONCHHEM MpaBWI 0e30MacHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ atumMm, copepxaTenbHasi XapakTepUCTHKA IIeJIed W 3aJad U3ydeHus MpeaMeTa B
MPOrpaMMe TI0 XUMUU YTOYHEHA ¥ CKOPPEKTHPOBAHA B COOTBETCTBHH C HOBBIMH IIPHOPHTETAMU
B CHUCTeME cpeaHero obmiero oOpazoBaHus. CerofHs B MpENOAaBaHUM XUMHUHM B OOJbIIEH
CTCTICHH OTMAETCA TMPEANOYTCHUE MPAKTHYCCKON KOMIIOHEHTE COJICpPKaHHUS OOydeHUs,
OPUEHTHUPOBAHHOW Ha TOJATOTOBKY BBINTYCKHHKA 0O0IIe00pa30BaTeIbHON  OpraHu3aluy,
BIIAJICIONIETO HE HAOOpPOM 3HAHWM, a (PYHKIIMOHAIBHOM TPaMOTHOCTHIO, TO €CTh CIOCOOaMU U
YMEHHSIMHM aKTHBHOTO ITOJTydCHUS 3HAHWA M MPUMEHCHHS MX B PEATbHOM JKHU3HH JUTS PEIICHUS
MPAKTHYECKHUX 3aJ1a4.

B cBiI3M ¢ 3THM mpu U3ydeHUH TpeaMeTa «XUMUS» JIOMUHHPYIONIeEe 3HAYCHHE
MPUOOPETAIOT TaKUE TEJIH U 33/1a4H, KaK:

aganTamus  OOyJaromuxcs K  yCIOBHUSIM  JUHAMHUYHO  Pa3BHBAIOIIETOCS  MUpA,
(GhopMHUpOBaHHE WHTEIJICKTyaJbHO pPa3BUTOM JUYHOCTH, TOTOBOM K CamMo0oOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEJIbHOMY TIPUHSATUIO TPAMOTHBIX pEIIEHUl B KOHKPETHBIX
KU3HEHHBIX CUTYallUAX, CBI3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopmupoBaHre y OOydJalOIMXCS KIIOUEBBHIX HABBIKOB (KIFOYEBBIX KOMIIETEHITUI),
HMMEIOLIUX YHUBEPCAIbHOE 3HAYCHUE IS PA3JIMYHBIX BUJIOB JIEATEIBHOCTU: PEUICHHS MpoOiieM,
MOMCKa, aHajau3a W o00paboTku wWH(OpMAIUHA, HEOOXOJWMBIX JUIsl TPUOOPETCHHs OIbITa
NeSITEeIbHOCTH, KOTOpas 3aHUMAaeT Ba)KHOE MECTO B MO3HAHUM XMMHH, a TaKXKe JJIs OLIEHKH C
MO3UIUI FKOJIOTHYECKOM 6e30MacCHOCTH XapaKTepa BIUSHUS BELIECTB U XMMHUYECKHUX MPOLIECCOB
Ha OPraHM3M YeJIOBEKa U MPUPOJHYIO CPELY;

pa3BUTHE MMO3HABATEILHBIX WHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUECKUX CIOCOOHOCTEM
o0yJaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TNPUOOpeTaTh HOBBIE 3HAHUA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMHU, UCIIOJIb30BaTh COBPEMEHHbIE HH()OPMALIMOHHbBIE
TEXHOJIOTHH JJIsl IOUCKA U aHajn3a yueOHOW M HayYyHO-TOMYJISIpHON HH(GOPMAIIUU XUMHYECKOTO
COJIEpKaHUS;

(bopMupOBaHUEe U Pa3BUTHE Yy 00YYaIOIIUXCS aCCOLUATHBHOIO U JIOTMYECKOTO MBIILICHUS,
HAOMIONATENbHOCTH, COOPaHHOCTH, aKKypaTHOCTH, KOTOPbIe OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH TUIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCIIUTaHUE Yy OOyYaomuxcsa YyOSKIEHHOCTH B T'yMaHUCTHYECKOW HaNpaBICHHOCTU
XUMHHM, €€ BaXHOW POIM B  pEHIEHMH [IOOAIbHBIX  MpoOIeM  palloHaIbHOTO
MIPUPOJIOTIONH30BAHUS, TOMOTHEHUS SHEPreTMUECKUX PECYpPCOB U COXPAHEHUS MPUPOTHOTO
paBHOBECHS, OCO3HAaHUS HEOOXOAMMOCTH OEpPEeKHOTO OTHOIICHHS K TPUPOAE U CBOEMY
3I0OPOBBIO, a TAKXKE MPUOOPETEHHsI OIbITa MCIOIb30BAHUS MMONYUYEHHBIX 3HAHUN ISl TIPUHSATHUS
TPaMOTHBIX PEIICHUN B CUTYAIUsIX, CBI3aHHBIX C XUMUYECKUMU SBICHHUSIMHU.

B yuebHOM mnaHe cpermHero oobiero oopazoBaHus mpeaMeT «Xumus» 0a30BOro ypoBHS
BXOJMT B COCTaB MpeAMETHOM o0nactu «EcTecTBeHHO-HayUYHbIE TPEAMETHI.

OO1ee 4ncIO 4acoB, OTBEAEHHBIX IS M3YUEHUS XUMUHU, Ha 0a30BOM YpOBHE CPEIHETO
obmero obpazoBanus, cocraBuser 68 dacos: B 10 kmacce — 34 uaca (1 gac B Hemenio), B 11
Kjacce - 34 yaca (1 qac B HEJIEIIO).



COIAEPKAHUE OBYYEHUA
10 KUIACC
OPTAHUYECKASA XUMUA

Teopernyeckue 0OCHOBBI OPraHNYeCKOH XMMHHU

[IpenmeT oprannueckoil XuMuM: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAYEHUE B MOIY4YECHUU
HOBBIX BEIIECTB U MarepuaioB. Teopus cTpoeHus: opraHuueckux coenunenuii A. M. byrneposa,
e€¢ ocHoBHble mTONOKeHHU. CTPYKTYpHbIE (GOPMYIBI OpPraHWYECKHX BemecTB. l[omonorus,
n3omMepus. XMMUYECKasl CBSI3b B OPraHMUECKUX COETUHEHUSIX — OJMHAPHBIE U KPaTHBIE CBSA3H.

[IpencraBnenne o  kinaccuukalMyd — OpraHudeckux — BemiecTB.  HomeHkiarypa
OpraHMYeCKUX COEIMHEHUN (CHUCTeMaTudecKas) M TpHUBHAJIbHbIE Ha3BaHUS BaXHEHIINX
MpeCTaBUTENEeN KIIACCOB OPraHNYE€CKUX BEIIECTB.

DKCIepUMEHTAJIbHBIE METOJbl U3YyUEHUS BEIIECTB U UX MPEBpALICHUI: 03HAKOMJIEHHE C
oOpa3laMu OpraHMYeCKUX BELIECTB W MaTepuajaMy Ha MX OCHOBE, MOJEIIMPOBAHHUE MOJIEKYI
OpraHMYeCKUX BEIEeCTB, HAOIIONEHWE M ONHUCAHHWE JIEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALLEHUIO OPraHUYECKUX BEILIECTB NPH HarpeBaHuu (IJ1aBjIeHH e, 0OyIIIMBaHUE U TOPEHUE).

Yriesoaopoasl

AJNKaHBI: COCTaB M CTPOCHHUE, TOMOJOIMYECKHHA psAA. MeTaH M 3TaH — mIpocTenmune
MPEICTaBUTENN aJKaHOB: (U3MUECKUEe W XHUMHYECKHE CBOWCTBA (peakluH 3aMelleHus |
TOpEeHMs), HAXOXKJACHHE B IPUPOJIE, ITOJIyYEHUE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUM psll. DTUIIEH U IPOIUJIEH — IpOCTeUIne
MPEICTaBUTENN aJKeHOB: (U3MYEeCKUe U XUMHUYECKHE CBOMCTBA (peakuuu TUAPUPOBAHUS,
raJIOrTeHUPOBAHUS, THIPATALlUU, OKUCIICHUS U MOJUMEPU3AIINH), TIOTYYeHUE U TPUMEHEHHE.

Ankamuensl: Oyramuen-1,3 m MmetunOyraaueH-1,3: CTpoeHHE, BaOXHEUITNE XUMHYECCKUE
cBoiicTBa (peakius noiauMepusanun). [lonyueHne CHHTETUYECKOTO KayuyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHUS, TOMOJIOTUYECKHH psa. AIETHICH —
MPOCTEHIIINI TTPEICTaBUTENh AJTKWUHOB: COCTaB, CTPOEHUE, (PH3NYECKUE U XUMHUECKUE CBOMCTBA
(peakuuu ruApUPOBAHUS, TATOTCHUPOBAHMS, THIPATALIUY, TOPEHUS), TOTyYeHUE U IPUMEHEHHE.

Apenbl. benzon: cocraB, cTpoeHue, (U3MYECKHE M XHUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUSA M HUTPOBAHUS), MOJY4YeHHE U TMpUMEHeHue. Jonyon. cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolcmea (peakyuu 2ailo02eHUpO8anUs U HUMpPOBAHUs), NOJyUeHue U
npumenenue. TOKCMUYHOCTh apeHOB. IeHeTHueckas CBA3b MEXIY  YINIEBOJAOPOJAMH,
MPUHAUICKAMMHI K Pa3JIMYHbIM KJIaccaM.

[IpupoHbie UCTOYHHUKHU YIIIEBOAOPOJOB. [IpupoaHblii ra3 U MOMyTHbIE HEPTSIHbIE Ta3bl.
Heptsr m e€ mpoumcxoxaeHue. CrnocoObl mniepepabOTKM HEPTH: TIEpPEroHKa, KPEKUHT
(TepMuveckuil, KaTaduTHUeCKuii), muponus. [Ipoaykrsl nepepaboTku HE(DTH, UX TPUMEHEHUE B
MIPOMBIIIICHHOCTH U B ObITY. KaMeHHBIH yroiib U MPOIyKTHI €10 MepepadoTKHU.

DKCHepUMEHTaIbHbIE METOJ/Ibl U3yYEHUsl BELIECTB M UX MPEBPALLICHUI: O3HAKOMIICHHUE C
oOpa3iamu IiacTMacc, KaydykoB U pe3uHsl, koiuiekiuu «Hedtbe» u «Yrompy», MoaenupoBaHue
MOJIEKYT YIJIEBOAOPOAOB M TallOTEHOMPOU3BOJIHBIX, IPOBEICHHE MNPAKTUYECKON paboThI:
MOJIy4€HHE 3TUJICHA U U3YYEHHUE €r0 CBOMCTB.

PacuérHrble 3agaun.

Borunicnenuss 1o ypaBHEHHMIO XHMHUYECKOW peakiuu (Macchl, 00b&Ma, KoJIMYecTBa
HCXO/IHOTO BEIIEeCTBA WM MPOIYKTA PEAKLIUU IO U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
W3 MCXOJIHBIX BEIIECTB U MPOTYKTOB PEAKIUN).

Kucaoponcoaepskamue opranHu4ecKue CoeJuHeHH

[IpenenbHble OJHOATOMHBIE CIHUPTHL. METaHON M 3TaHON: CTPOEHHUE, (HU3HMUECKUue U
XMMHYECKHE CBOMCTBA (pEaklUU C aKTUBHBIMH METaJUIAMH, TajJOreHOBOJOPOJaMHU, TOPEHHE),
IIpUMeHEeHHE. BogopoaHble CBsI3U MEXAy MOJIEKYJIaMu CIUPTOB. [IeficTBHE METaHOa U dTaHoja
Ha OpraHM3M YeJIOBEKa.




MHOroaroMHbl€ CIUPTHL. DTWICHIIMKOJIb W DIMLEPUH: CTpOEHHe, (u3nueckue u
XMMUYECKHE CBOMCTBA (B3aMMOJCHCTBUE CO MIETOUHBIMU METAJUIAMHU, KaYeCTBEHHAs PEaKLIUs Ha
MHOTOAaTOMHbIE CNUpThI). JlelicTBMe Ha opraHu3M uenoBeka. l[IpuMeHeHue muIepUHa U
STUJICHIJIUKOJISL.

@eHos: CTpPOEHHE MOJICKYIbI, (U3MUECKUE U XHMUYECKHE CBOHCTBAa. TOKCHYHOCTH
¢denona. [lpumenenune ¢penona.

Anpnerunpl U KemoHvl. DopManmbAETHI, aleTAIBICTUA: CTpOeHUe, (U3NYECKHEe U
XMMUYECKHE CBOHCTBAa (pEaKkUWW OKHCICHHS W BOCCTAHOBJIICHHS, KAaueCTBEHHBIE PEaKIIWN),
MOJTy4EeHHUE U IPHUMEHEHHE.

OnHOOCHOBHBIE TpeAETbHBIE KapOOHOBBIE KUCIIOTHL. MypaBbHHAS M YKCYyCHAsl KHCIIOTHI:
cTpoeHue, GPU3NYECKUEe U XUMHYSCKHE CBOKCTBA (CBOMCTBA, OOIIHE /IS KJlacca KUCIIOT, PeaKITHs
TepUHKALNNKN), TONydeHHe W mpuMeHeHHe. CTeapuHOBas H OJIEMHOBAas KHCIOTHI Kak
MPEACTABUTENN BBICITUX KapOOHOBBIX KUCIOT. MBlTa Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, UX
MOJOIIIEE JENUCTBHE.

CnoxHble 3¢upbl KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. ['MAPOIN3 CIOXKHBIX A(PHUPOB.
Kupsl. I'unposms xxupos. [Ipumenenue xxupoB. bruonornyeckas poiib KUpOB.

VYrneBoabl: cocTaB, KiacCH(pUKALUS yIIEBOJOB (MOHO-, IU- U moyHcaxapubl). [roko3a —
MPOCTEUIINIT MOHOCAaXapuJ: OCOOCHHOCTH CTPOEHMSI MOJIEKY/bl, (U3NYECKHE U XUMUYECKUE
cBoiicTBa (B3aumojeiictBue c¢ ruapokcuaom Menu(ll), oxucieHne aMMuauHBIM PacTBOPOM
okcuzna cepebpa(l), BoccTaHoBIeHHME, OpOKEHHE TVIIOKO3bl), HAXOXKJIEHHE B MPHUPOJIE,
puMeHeHne, ouosornueckast posab. DotocuHTe3. PPyKTO3a KaK M30MEP TITFOKO3HI.

Kpaxman u nemmronosa kak npupojHsle noiauMepbl. CTpoeHue kpaxmana U LEeJUIIOI03bL.
du3nyeckre 1 XUMAYECKHE CBOMCTBA Kpaxmaia (THIPOIH3, KaueCTBEHHAS PEAKIIHS C HOJIOM).

OKCIepUMEHTATbHBIE METONBI HM3YYCHHsI BEIIECTB W WX IMPEBpAIlECHHUI: IMPOBEACHUE,
HaOIOlEeHWe M OIUCAaHUE JIEMOHCTPAIMOHHBIX OTBITOB: TOPEHHE CHUPTOB, KaueCTBEHHbBIE
peakIuu OJHOATOMHBIX CHUPTOB (OKHCiIeHHe HTaHosia okcumom Memnu(ll)), mMHOroaromMHBIX
CupTOB (B3auMojeiicTBUe mmnepuHa ¢ ruapokcugoMm wmemu(ll)), ampaernmoB (OKHCIICHHE
aMMHa4HBIM pacTBopoM okcuma cepeopa(l) u rugpokcumom wmemu(ll), B3ammoneiicTBue
Kpaxmaja ¢ HOJIOM), TpPOBEJICHUE TPAKTHUYECKOW pabOTHI: CBOMCTBA pacTBOpa YKCYCHOMU
KHUCTIOTBI.

Pacuérnble 3agaun.

Borunicnenuss mo ypaBHEHMIO XUMHUYECKOW peakiuu (Mmaccbl, 00bEMa, KoJMYecTBa
MCXOJTHOTO BEUIECTBA WIIM MPOAYKTA PEAKIUH M0 U3BECTHBIM Macce, 00bEMY, KOJTMUECTBY OHOTO
U3 UCXOJIHBIX BEIIECTB WU MPOIYKTOB PEAKIUN).

A3zoTcoaeprKalire opraHu4eckie coeInHEHNS.

AMUHOKUCIIOTBI Kak aM{QoOTepHble oOpraHuYeckue coequHeHus. DPunyeckue u
XMMHYECKHE CBOMCTBA aMHHOKHUCIOT (Ha mpuMmepe DMHIMHA). buonorumueckoe 3HaueHUe
aMuHOKHCIOT. [lenTuapl.

benku kak mpupoIHBIE BHICOKOMOJEKYISIpHBbIE coeiauHeHus. [lepBuuHas, BTOpUYHAs U
TpeTHUYHas CTPYyKTypa OenkoB. XUMHUYECKHE CBOWCTBAa OENKOB: THAPOJIMN3, JEHATypalus,
KaueCTBEHHBIE pEeaKIIMK Ha OCJIKU.

DKcIepUMEHTAIbHBIE METOJbl M3y4YeHMsI BEIIECTB M MX MpEeBpalleHUi: HaONIoneHue u
OTHCAHHUE JEMOHCTPAIIMOHHBIX OIBITOB: JIeHaTypalus OelIKOB MpU HArpeBaHUH, LIBETHHIC
peakuuu OeIKoB.

BbicokomoJieKkyJIsIpHbIe COeIMHEeHHUs

OCHOBHBIE TOHATHS XMMHUU BBICOKOMOJIEKYIISIPHBIX COEIUHEHUN: MOHOMEp, IMOJIUMEp,
CTPYKTypHO€ 3BEHO, CTENEHb MOJMMEpHU3ALUU, CpelHsAs MouyieKkynspHas Macca. OCHOBHbIE
METO/IbI CUHTE3a BHICOKOMOJIEKYIISIPHBIX COCMHEHUI — NOJIMMEpH3alys U MOJIMKOHCHC AU,

OKCHepUMEHTaIbHbIE METO/bl M3Y4EHMs BEIIECTB M UX MpPEBpallleHUIl: 0O3HAKOMIICHHUE C
o0pa3iaMu NpUpPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KaydyKOB.

MexnpeaMeTHbIE CBSI3H.



Peanuzanus MexnpenMeTHBIX CBA3€H NMpH M3ydyeHUU opraHudeckodl xumuu B 10 kiacce
OCYIIIECTBIIIETCA 4YEpe3 MCIIOJIb30BAHUE KaK OOLIMX E€CTECTBEHHO-HAYYHbBIX IOHSTHM, TaK U
MOHATHM, SBIISIOLIMXCS CUCTEMHBIMU JIJIS1 OTAEIbHBIX IPEIMETOB €CTECTBEHHO-HAYYHOIO IIUKJIA.

OOme ecrecTBEHHO-HAyyHbIE TOHATHSA: SIBICHHE, HAaydyHBIH (DaKT, TUIOTE3a, 3aKOH,
TEOpHs, aHaliW3, CHHTE3, KJIAacCH(PHUKALUs, NEPUOJUYHOCTh, HAOIIONEHUE, U3MEpeHHe,
9KCIIEPUMEHT, MOJCINPOBAHUE.

®duznka: Marepusi, JHEPTus, Macca, aToM, NEKTPOH, MOJIEKY/a, JHEPIeTUYECKUIN YPOBEHb,
BEIIECTBO, TEJO, 00BEM, arperarHoe COCTOSHUE BEIIECTBa, (PU3MUECKUE BEIMYMHBI U EAUHUIIBI
UX U3MEPEHUS.

buonorus: xinerka, opranusM, Ouocdepa, oOMeH BeliecTB B OpraHusme, (OTOCHHTES,
OMOJIOTUYECKH aKTUBHBIE BeIECTBA (OCIKH, YIIIEBOIbI, XKUPHI, (PEPMEHTHI).

['eorpadusi: MuHepanbl, rOpHbIE OPO/IbL, TIOJIE3HBIE HCKOTIAEMBbIE, TOTUINBO, PECYPCHI.

TexHonorus: nuuieBble MPOAYKTHI, OCHOBBI PAllMOHAIBHOIO MUTAHUS, MOIOIME CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKUE MpenapaThl, MaTepHallbl U3 UCKYCCTBEHHBIX U CUHTETUYECKUX
BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKASA XUMUSA

Teopernueckne OCHOBbBI XUMHH

XuMuyeckuit snemMeHT. AToM. Sapo aroMa, H30TOMBI. OJEKTpOHHAs 000J0YKa.
DHepreTHyeckre YpOBHH, MOAYPOBHU. ATOMHBIE OpOHTaIH, S-, P-, 0- ameMeHThI. OCOOEHHOCTH
pacrmpenesieHusl MIEKTPOHOB 0 OPOUTAISIM B aroMax 3JIEMEHTOB IMEPBBIX YETHIPEX MEPHOJIOB.
DnexkTpoHHas KOH(UTYpalns aTOMOB.

ITepuonnueckuii 3akoH u Ilepmoanueckas cucrema xumMuueckux snementos JI. W.
MenneneeBa. CBsi3b NEPUOAMYECKOTO 3akoHA U llepuonanyueckol CHCTEMBI XUMHUYECKHX
anemeHToB [[. M. MenpaeneeBa ¢ COBPEMEHHOW TEOpHEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUs CBOMCTB XMMHYECKHX JIEMEHTOB U 00pa3yeMbIX MU IIPOCTHIX U CJIOKHBIX BEIIECTB
I10 TPYIIaM U NepuoaaM. 3HaY€HHUE NTEPUOIUYECKOTO 3aKOHA B PA3BUTUH HAYKH.

Crpoenue BemiecTBa. XHMHUYECKash CBsI3b. BuIbl XMMHUYECKOW CBSI3M (KOBaJCHTHAs
HEMoJIsIpHasl W MOJIApHAs, WOHHAs, MeTajuindeckas). MexaHu3Mbl 00pa30BaHUs KOBaJECHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIN M JIOHOPHO-aKIENTOPHBIN). BogopomHas cBsizb. BaleHTHOCTB.
DneKkTpooTpuLaTeNbHOCTh. CTeneHb OKUCIEHUS. IOHBI: KATHOHBI U AaHUOHBI.

BemectBa MONEKYISIPHOTO U HEMOJEKYISIPHOTO CTPOEHHs. 3aKOH IOCTOSIHCTBA COCTaBa
BelllecTBa. THUMBl KPUCTALIMYECKHX PEHIETOK. 3aBUCHUMOCTh CBOMCTBA BELIECTB OT THIIA
KPUCTAIIIMYECKOU PEHIETKH.

[lonarue o nucnepcHeIx cuctemax. VICTUHHBIE M KOJJIOMAHBIE pacTBOpbl. MaccoBast A0S
BEILIECTBA B pacTBOpE.

Knaccudukanuss HeopraHmdeckux coeAuHeHuil. HomeHknatypa HEOpraHHYECKHX
BellecTB. [eHeTnyeckass CBSI3b HEOPraHMYECKUX BEIECTB, MPUHAMICKAIMUX K PA3TUUHBIM
KJIacCaM.

Xumuyeckas peakius. Krnaccudukanuss XUMHUECKMX pEakUMid B HEOPraHUYECKOW U
OpPraHMYEeCKON XUMHH. 3aKOH COXPAaHEHMsI MACChl BEIIECTB, 3aKOH COXPAHEHUS W MpPEBpAIICHUS
SHEPTrUM NPU XUMUYECKUX PEAKIUAX.

CxopocTh peakiuy, €€ 3aBHCHUMOCTh OT pa3iuuHbIX (akTopoB. OOpaTuMble peakilvu.
XumHnueckoe paBHOBecue. @akTOpbl, BIMSIOLIME HA COCTOSSHUE XUMHUYECKOTO PABHOBECHSI.
[Tpuniun Jle [larense.

Onexrponutuyeckas auccormanus. CunbHble U crnadble 3MeKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KUCIAsl, HEUTpabHas, MIEJIOYHAs.

OKHCIIUTENBbHO-BOCCTAHOBUTENBHBIE PEAKIUU.

DKCepUMEHTaIbHbIE METOAbl M3YYE€HMs] BELIECTB M MX MPEBpAIICHUI: AEMOHCTpALUS
tabnun «llepuonuyeckas cuctema xumuueckux sneMmeHtoB JI. M. MengaeneeBa», u3ydeHHe



MoJeNiell KpPUCTATMYECKUX pemETOK, HaONIoNeHue M OINUCAaHWe JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lIOKeHHE IEPOKCHAA BOJOPOJA B TPUCYTCTBUU KaTalIM3aropa,
OIpEIEIICHUE CPEJlbl PACTBOPOB BELIECTB C IOMOUIbI0 YHHUBEPCAIBHOIO MHJMKATOpa, PEaKLUU
MOHHOTO OOMEHa), NPOBEJCHHUE MPAKTUYECKOW paboThl «BnusHue paznuuHbIX (aKTOpOB HA
CKOPOCTb XUMUYECKOHN peaKkLum».

Pacuérneie 3anaun.

Pacuérhl o ypaBHEHUSM XUMHUYECKUX PEaKLUi, B TOM YHCIIE TEPMOXUMHUUECKHE PacuEThl,
pacuéThl ¢ UCHOIB30BAHUEM MOHATHS «MAcCOBasl 0JIS BEILIECTBAY.

Heoprannueckass xumus

Hemeramnel. Ilonoxenue HemerauioB B Ilepuoanueckoi cucTeMe XUMHUYECKHX
anementoB J[. . MenneneeBa u OCOOEHHOCTH CTpoeHUs aroMoB. (Puznyeckue CBOMCTBA
HEMETAIJIOB. AJIJIOTPOIUS HEMETAJIJIOB (Ha MpUMepe KUCIopoaa, cephl, pocdopa u yriaeposa).

XUMHYECKHUE CBOMCTBA BAXKHEHIINX HEMETAIOB (TallOTEHOB, Cephl, a30Ta, (ocdopa,
yriiepoJa U KpeMHHUSI) U UX COECIUHEHHUH (OKCUIOB, KUCIOPOACOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IprMeHeHne Ba)KHEUIINX HEMETAIUIOB M UX COCIMHEHHM.

Mertamisl. [lonoxxenne MeraiioB B Ileproandeckoi cucreMe XMMUYECKHX AIIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHS AIIEKTPOHHBIX 000JI0ueK aTroMOB MeTauioB. OoOmiue
¢uznueckue cpoiictBa MeTauioB. CIjiaBpl METAUIOB. DIEKTPOXMMHUYECKUN Pl HANpsKEHUM
METaJlIOB.

XUMHYECKUE CBOWCTBA BaXXHEMIIMX MeETAIOB (HATpHW, Kaiui, KanblUH, MarHui,
ATIOMUHUMN, IMHK, XPOM, JKEJI€30, ME/Ib) U UX COCAMHECHUH.

O61ue criocoOb! noyyeHust MetayioB. [IpuMeHeHre MeTanioB B ObITY U TEXHHKE.

DKCIIepUMEHTANIbHbIE METO/Abl HW3YyYEHHsS] BELIECTB M MX MPEBpAlllEHUIl: Hu3ydyeHHe
KOJUIEKIUHU «MeTaisl U CIIaBbl», 00pa3ljoB HEMETAIIOB, PELICHUE IKCIIEPUMEHTANIBHBIX 3a/1ad,
HaOMIOICHHe M ONMCAHUE JIEMOHCTPALMOHHBIX U JIAOOPATOPHBIX OIBITOB (B3aUMOJEHCTBUE
TUAPOKCHUIA AIFOMUHUS C PACTBOPAaMU KHUCJIOT U IIEJIOYEH, KaYECTBEHHBIC PEAKIIMY Ha KATHOHBI
METAaJIJIOB).

Pacuérarle 3agaun.

Pacuérsl Mmacchl BemiecTBa WM 00bEMa ra3oB 10 M3BECTHOMY KOJMYECTBY BEIIECTBA,
Macce MM 00bEMY OJHOIO M3 y4acTBYIOIIMX B pEaKIUM BELIECTB, pacy€Tbl Macchl (00bEMa,
KOJIMYECTBA BELIECTBA) MPOJYKTOB PEAKIIMHU, €CIIU OJHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U )KU3Hb

Ponp xuMun B 00ecrie4eHUN 3KOJIOTMUECKOM, SHEPIeTHUECKON U MUIEBOH 0€301MacHOCTH,
pazBuTHH MenuuuHbl. IloHSATHE O HaydHBIX MeETOJAaX IO3HAHMS BEUIECTB M XMMHYECKHX
peaxuuii.

IIpencraBinenns o0 OOmMMX HAyyHbIX [PUHLUMIAX MPOMBIIIJIEHHOTO IOJXy4eHHs
BaXHEHILNX BEILIECTB.

YenmoBek B MuUpE BEIIECTB M MAarepHUajoB: Ba)KHEWIIME CTPOUTEIbHBIE MarepHallbl,
KOHCTPYKLIIMOHHBIE MaTepHallbl, KpacKH, CTEKJIO, KEpaMHKa, MaTepuaibl Ul 3JICKTPOHUKH,
HaHOMaTepHasbl, OpPraHUYeCKUe U MUHEpaJbHbIEe YI0OpEHus.

XUMHS U 3I0pPOBbE YEJIOBEKA: IPaBWJIa MCIOJB30BAHUS JIEKAPCTBEHHBIX IIPENApaToB,
npaBuiIa 0e30MaCHOTO UCIIOJIb30BAHUS IpenapaToB ObITOBON XUMHH B TOBCEIHEBHON JKU3HU.

MesxnpeMeTHbIE CBA3H.

Peanuzanus MEXIpeIMETHBIX CBSI3€H MpH M3ydeHUH OOlIel U HEOPraHW4eckol XMMUU B
11 kyacce oCyIIecTBISIETCS Yepe3 UCIOJIb30BaHUEe KaK OOIIMX €CTECTBEHHO-HAyYHbBIX MOHATHUH,
TaK W MOHATUH, SBJIAIOIINUXCA CUCTEMHBIMM JUISI OTAEIBHBIX IIPEAMETOB €CTECTBEHHO-HAYUYHOTO
LUKJIA.

OO111e ecTeCTBEHHO-HAYUHbIE OHATHSA: HAyYHbIN (aKT, TUIIOTE3a, 3aKOH, TEOPUs, aHAJIH3,
CHHTE3, KiIacCupHUKalUsi, TEePHUOAUYHOCTb, HAOMIONEHUE, OHKCIIEPUMEHT, MOJEIUPOBaHHUE,
U3MEpEHUE, SABJICHUE.



®dusnka: Marepusi, SHEPrus, macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, WMOH, H3OTOI,
PaIMOaKTUBHOCTb, MOJIEKYJa, YHEPreTUUYECKU ypOBEHb, BEILECTBO, TENO, 00BbEM, arperarHoe
COCTOSTHUE BEIIeCTBa, (PU3NICCKUE BEIMUMHBI U €IUHUIIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kneTka, opraHm3M, JKOCHUCTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTEHI,
BUTAMUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

I'eorpadusi: MuHEpaITBI, TOPHBIC TIOPO/IBI, TIOJIC3HBIC HCKOTIAEMBIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMHYCCKas MIPOMBIIIIICHHOCTb, METaJUTyprus, MIPOU3BOJICTBO
CTPOUTEIbHBIX MaTepHuaoB, CEIIbCKOXO3SICTBEHHOE MIPOU3BOJICTBO, MHIIEBas
MPOMBIIIUICHHOCTh, (hapMalleBTUYECKasi IMPOMBIIUICHHOCTh, IPOU3BOJICTBO KOCMETHYECKUX
MpenaparoB, MPOU3BOJCTBO KOHCTPYKIIMOHHBIX MATE€PUAIOB, AJIEKTPOHHAS MPOMBIIUICHHOCTb,
HAaHOTEXHOJIOTHH.



IINIAHUPYEMBIE PE3VJIIBTATBI OCBOEHUSA ITPOI'PAMMBI 11O XMMHUHU HA
BA30BOM YPOBHE CPEJHET'O OBIIEI'O OBPA30BAHMSA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3ylbTaraM OCBOCHHUS OOyJarOITUMHUCS
IIporpaMM cpenHero oomiero odpa3zoBaHUs (JMYHOCTHBIM, METANPEAMETHBIM U NPEIMETHBIM).
HayuHno-meToguueckoii OCHOBOM il pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTaTOB OCBOEHUS
IIPOrpaMM CPETHET0 0011ero 0Opa3oBaHUs ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO.

B cooTBercTBHM C CHCTEMHO-IEATEILHOCTHBIM MOIXOAOM B CTPYKTYPE JIHYHOCTHBIX
pe3ynbTaTOB OCBOEHMS IpeiaMera «XHMHsS» Ha YpPOBHE CpeaHero ooOumiero oOpa3oBaHus
BBIJICJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

O0CO3HaHME OOYYAIOIIUMHUCS POCCHMCKON TPaXTAHCKOW HICHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOTIPEAEIIEHUIO;

HaJIMYHE MOTUBAINH K 00YYEHHIO;

L[€JICHAIIPABJIEHHOE Pa3BUTHE BHYTPEHHUX YOEXKJACHUH JMYHOCTH Ha OCHOBE KIIFOYEBBIX
LIEHHOCTEH ¥ UCTOPUUECKUX TPaaulnii 0a30BOI HAYKH XUMUH;

TOTOBHOCTh M CIIOCOOHOCTH OOy4aroluXcsi pyKOBOJICTBOBaTbCSl B CBOEH JAEATEIbHOCTU
[IEHHOCTHO-CMBICJIOBBIMH ~ YCTAaHOBKAMHM, MPHCYIIUMH IIEIOCTHOM CHCTEME XHMHUYECKOTO
00pa3zoBaHUs;

HaJM4ue MPaBOCO3HAHUS DKOJOTUYECKOW KYIbTYphl U CHOCOOHOCTH CTaBUTh LEIU H
CTPOWTD )KH3HECHHBIC TIAHBI.

JIn4HOCTHBIE pe3ynbTaTbl OCBOEHHUS NpeaMeTa «XUMHUS» JOCTUTAIOTCS B €IWHCTBE
y4eOHOH ¥ BOCHHTATENFHOW JIEATEIFHOCTH B COOTBETCTBHM C TYMaHUCTHUYECKHMH,
COLIMOKY/IBTYPHBIMH, JYXOBHO-HPAaBCTBEHHBIMH LIEHHOCTSMM U HJealaMH  POCCHHICKOTO
IPaXXJIaHCKOTO OOILIEeCTBa, MNPHUHATBIMM B OOLIECTBE HOPMaMH M IPaBUJIaMU [OBEICHUS,
CIOCOOCTBYIOIIMMU IIPOLIECCaM CaMOIIO3HAHUSA, CAMOPa3BUTHS U HPABCTBEHHOTO CTaHOBJIEHUS
JUYHOCTHU 00yJarOITUXCS.

JIMYHOCTHBIE Pe3yNbTaThl OCBOEHUS IMpeaMeTa «XUMHS» OTPaxaroT c(HOPMHPOBAHHOCTh
OMbITa II03HABATEIbHOM M MPAKTUYECKOH JAEATENIBHOCTH OOYyYaromUXCsl IO peanu3aluu
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIUTAHMS .

0CO3HaHUs 00Y4arOUIMMUCSA CBOUX KOHCTUTYIIMOHHBIX IIPAaB U 00S3aHHOCTEH, YBaKE€HUS K
3aKOHY U IIPAaBOMOPSIKY;

IIPEACTaBICHNUs O COLMAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJJIEKTHBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOH NEATEIBHOCTH NPH CO3JaHUM Y4€OHBIX IPOEKTOB,
peleHnH yuyeOHBIX U IT03HABATENIbHBIX 3a/1a4, BHIIOJTHEHUN XMMHYECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH NMOHUMATh M IPUHUMATh MOTUBBI, HAMEPEHMUSI, JIOTUKY U apryMEHTBI IPyTrux
IIPU AHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHO EATEIBHOCTH;

2) NATPHOTHYECKOT0 BOCIIUTAHUA .

LIEHHOCTHOTO OTHOLIEHHS K MCTOPHUYECKOMY M HAydHOMY HACJIEIUI0 OTEYECTBEHHOMN
XUMUHY;

YBaXXEHUsI K IPOLIECCY TBOpPYECTBa B OOJIACTH TEOPHUHM U MPAKTHUECKOIO HPUMEHEHUs
XMMUH, OCO3HAHMsI TOTO, YTO JOCTHIKEHHsI HAyKH €CTh pe3y/ibTaT JJIUTEIbHBIX HaOIIOCHUH,
KPOTIOTIIMBBIX AKCTIEPUMEHTAIBHBIX MIOMCKOB, TOCTOSIHHOTO TPy/a YYEHBIX U MPAKTHKOB;

UHTEpeca W I[I03HABAaTEJIIbHBIX MOTHMBOB B TIOJIyYEHHMM U TMOCIEIYIOIEM aHalu3e
MH(OPMALIUH O TIEPEIOBBIX JJOCTUKEHUSIX COBPEMEHHOM 0T€UeCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUS:

HPABCTBEHHOT'O CO3HAHMS, ITUYECKOTO MOBEJCHHUS;

CIOCOOHOCTH OIICHMBAaTh CHUTYAl[MH, CBS3aHHbIE C XUMHUYECKUMH SIBJICHUSAMHU, U
IPUHUMATh OCO3HAHHbIE pPEIIEHHs, OPUEHTHUPYACh Ha MOPAIbHO-HPABCTBEHHbIE HOPMBI H
LIEHHOCTH;



TOTOBHOCTM OLICHMBATh CBOE MOBEACHUE M IIOCTYNKM CBOMX TOBAapUIIEH C MO3ULIMI
HPABCTBEHHBIX U MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUN ITUX MMOCTYIKOB;

4) ¢popmMupoBaHMs KYJIbTYPHI 310POBbSI:

MOHMMaHMs I[IEHHOCTEH 3A0pOBOrO W 0Oe30macHOro obOpasa >KHU3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DM3HUECKOMY H IICUXHYECKOMY 370POBBIO;

coOmroficHHsT TMpaBuUl OE30MaCHOTO OOpalICHHUS C BEIIECTBAMHU B OBITY, TTOBCEIHEBHOMN
YKU3HHU U B TPYAOBOU JIEATEILHOCTH,

MMOHMMAaHUS IIEHHOCTH TPaBUJI WHIUBUAYAJILHOTO M KOJJIEKTUBHOTO O€30IMacHOTO
MOBEJICHUS B CUTYALIUSIX, YTPOKAIOIINX 3I0POBBIO M KH3HU JIFONECH;

OCO3HAHUS TIOCJIECJACTBUNA M HEMPHUATHS BPEIHBIX MPUBBIYCK (YIOTPEOSCHUS aJIKOTOJIS,
HapKOTHKOB, KypeHHUS);

5) Tpy1oBOro BOCIMTAHMSA:

KOMMYHHUKAaTUBHOW KOMIIETEHTHOCTH B  Y4eOHO-HCCIENOBATEIbCKON JIEATENbHOCTH,
00111eCTBEHHO TMOJIE3HOM, TBOPUECKOM U IPYTHX BUJIAX JICSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHO€ YYacTHE B PEHICHHMM TMPAKTUYSCKUX 3a7a4 COIUATBHOMN
HaIpaBJICHHOCTH (B paMKaX CBOETO KJiacca, IKOJIBI);

HWHTEpeca K MPAKTUUECKOMY H3YUYCHHIO MpodecCHil pa3IudHOro pojia, B TOM YHKCIE Ha
OCHOBE TPUMEHEHUS TTPEIMETHBIX 3HAHUM 110 XUMHH;

YBaXEHUS K TPYY, JIOIIM TPyIa U pe3yiabTaTaM TPyJI0BOH JAeITeIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIWBHIYAIBHOW TPAEGKTOPUH OOpa3oBaHUS,
Oynymiel mpodeccuu U peaau3aii COOCTBEHHBIX KU3HCHHBIX IJIAHOB C YIETOM JIMYHOCTHBIX
WHTEPECOB, CITIOCOOHOCTEH K XUMHH, MHTEPECOB U OTPeOHOCTEH 00IeCTBa;

6) 3K0JI0rMY€eCKOro BOCIIMTAHUSA

AKOJIOTHYECKH I1€JI€CO00Pa3HOTO OTHOMICHUS K MPHUPOJE, KaK MCTOYHUKY CYITIECTBOBAHUS
JKM3HH Ha 3eMIie;

MMOHMMAaHUS TI00aTBFHOTO XapaKTepa YKOJOTHYCCKUX MPOOJIEeM, BIMSHHUS SKOHOMHYECKUX
MPOIECCOB HA COCTOSIHUE MPUPOIHOUN U COIMATBLHOM CPEIbL;

0CO3HaHMsI HEOOXOAMMOCTH HMCIIOIB30BaHUSI TOCTHKCHUN XUMHH ISl PEIISHUs BOIIPOCOB
paIrMoOHAIBHOTO MPUPOJIOTIONH30BaAHMS;

AKTUBHOTO HENPUATUA JEUCTBUM, NMPUHOCIIIMX BPEd OKPYKAIOIIEW NPUPOIHON cpene,
YMEHUSI TPOTHO3UPOBATh HEOJArONPHUATHBIC SKOJOTUYECKHE IMOCCACTBUS MPEANPUHUMAEMBIX
JEUCTBUN U MPETOTBpAIATh UX;

HaJU4Ms Pa3BUTOTO OKOJOTUYECKOTO MBIIUICHHS, SKOJOTHMUYECKOW KYIBTYphI, OIIBITA
NESITETPHOCTH  DKOJIOTUYECKOW  HAmpaBJIEHHOCTH, YMEHHsS PYKOBOJCTBOBaTbCS HWMH B
MMO3HABATEJIbHON, KOMMYHUKATUBHOW M COIMAILHOM MPaKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MIPOTHBOCTOATH UJICOJIOTHH XeMo(poOuu;

7) HUEHHOCTH HAYYHOI'0 NMO3HAHUS:

c(hOPMHUPOBAHHOCTH MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKU U OOIIECTBEHHON MPAKTUKH;

MOHUMAaHUs cHnenuuKd XUMHUM KaK HayKd, OCO3HaHus e poiau B (opMupoBaHUU
PaIMOHATILHOTO HAYYHOTO MBIILIEHUS, CO3JJaHUH [EIOCTHOTO MPEICTABICHHS 00 OKPYKaIoIeM
MHpE KaK O CIMHCTBE MPHUPOJIBI W YEJIOBEKA, B MO3HAHUU IPHUPOJHBIX 3aKOHOMEPHOCTEH W
penieHur npooiieM COXpaHEHHUs MPUPOTHOTO PABHOBECHS;

yOeKIEHHOCTH B 0COOOW 3HAYMMOCTH XMMHH JJIs COBPEMEHHON IUBWIM3AIMU: B €&
T'YMaHUCTHYECKOW HAIpaBICHHOCTH W BAXXHOW pPOJM B CO3JaHUHM HOBOW 0a3bl MarepHualbHOU
KYJBTYpBI, PEIIEHUH TIO0ATBHBIX MPOOIeM YCTOWYHBOTO Pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOIA,
DHEPreTUYECKOW, THUIIEBOH M OKOJIOTHUYECKOW 0e30MacHOCTH, B Pa3BUTUU  METUIIMHBI,
ofecreueHnn yCIOBHI YCTIENTHOTO TPyJAa M IKOJIOTUYECKH KOM(OPTHOM KU3HU Ka)XAOTro 4YjeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOM TI'PAMOTHOCTH: TOHUMAHUS CYIIHOCTH METOJIOB IIO3HAHMS,
WCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaX, CMIOCOOHOCTH HCIIOJIb30BaTh MOTyJYaeMble 3HAHMS NS
aHaM3a U OOBSICHEHUS SIBIICHHI OKPYKAIOIIEro MHUpa U TMPOUCXOMANIMX B HEM H3MEHEHUH,



yMEHHUSI JienaTh 000CHOBAaHHbIE 3aKIIOYCHHS Ha OCHOBE HAYYHBIX (DAaKTOB M MMEIOIIMXCS JAHHBIX
C LIEJIBIO MOJIyYSHUS JIOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEIIBHO MCIIONB30BaTh XUMUYECKHUE 3HAHUS IS PELICHUs TPooIeM
B PECANbHBIX KU3HEHHBIX CUTYAIHSIX;

MHTepeca K MO3HAHHUIO U UCCIIEIOBATEIbCKON AEATEIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CamMOOOpa30BaHHIO, K
aKTMBHOMY TIOJYYEHHIO HOBBIX 3HaHUH 10 XUMHH B COOTBETCTBUH C JKU3HEHHBIMHU
MOTPEOHOCTSMH;

WHTEpeca K OCOOCHHOCTAM Tpyda B pPa3IUYHBIX cdepax MnpodeccnoHaIbHON
JEATEIbHOCTH.

METANPEMETHBIE PE3YJIBTATHI

MerarnpeMeTHBIE pPe3ylbTaThl OCBOCHHUS Y4eOHOTO mpenaMera «XHMHs» Ha YpOBHE
cpemHero o01ero 00pa3oBaHus BKIIFOYAIOT:

3HAYMMBIC IS (POPMHPOBAHHSI MHUPOBO33PEHUS OOYUAIOMIUXCSA MEXKIUCIUTUTMHAPHBIC
(MexXIIpeIMeTHBIC) OOIIeHAYYHBIC MTOHSATHUS, OTPAKAIOIIUE I[EJIOCTHOCTh HAYYHOUW KapTUHBI MHpA
U crienu UKy METOJIOB TTO3HAHWS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKaX (MaTepHs, BEIIECTBO,
SHEprus, SABJCHHE, MPOIECC, CHCTEeMa, HAydHBIH (aKT, MPHHIUII, THIIOTe3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, UCCIICI0BaHNE, HAOIOICHNE, U3MEPEHHE, SKCTICPUMEHT H JIPYTHE);

VHUBEPCATHHBIC yaeOHbIe JEHCTBUS (TI03HaBaTEIBHEIE, KOMMYHHKATHBHEIE,
peryisTuBHBIE), oOecneudnBaromue (GopMupoBaHue (YHKIHOHAJIBHOW TIpPaMOTHOCTH U
COIMAITLHOW KOMITETEHITUHM 0OYJaIOITUXCS;

CIOCOOHOCTh ~ OOYYaIOIIMXCS ~ MCIOJB30BaTh  OCBOCHHBIC  MEXKIUCIUIUTMHAPHEIE,
MHPOBO33PCHUCCKHE 3HAHWS W YyHUBEPCAIbHBIC Y4eOHBIC JIECHCTBUS B TO3HABATCIBHOW U
COIMAJIBHOM MpPaKTHKE.

MeranpenMeTHbIe PE3YIbTaThl OTPAXKAIOT OBJAJICHHE YHUBEPCATBHBIMU YUCOHBIMHU
MMO3HABATEJIbHBIMU, KOMMYHUKATUBHBIMH U PETYASATUBHBIMH JICHCTBUSIMU.

OBiajieHHe YHHBEPCAJIbHBIMHU YUeOHBIMH MO3HABATEIbHBIMHU AeHCTBUSIMMU:

1) 6a3oBbIe JJOrHYecKHUe JeiicTBUSA:

CaMOCTOSITENIFHO (POPMYITMPOBAaTh W  aAKTyaJU3UPOBaTh MpoOJIEMy, BCECTOpOHHE €&
paccMaTpuBaTh;

OTPENeNATh LETU JCATEIBHOCTH, 3aJaBas MapaMeTpbl W KPHUTEPUHM HX JOCTHKCHHS,
COOTHOCHUTD PE3YJIbTATHI ACATEIHHOCTH C MIOCTABICHHBIMHU LIEIISIMU;

WCIIOB30BaTh NPU OCBOCHWM 3HAHUN TPHEMBI JIOTHUYSCKOTO MBIIUICHUS — BBIICATH
XapaKTepHbIE TPU3HAKKM TIOHATHH W YCTAaHaBIMBAaTh WX B3aMMOCBS3b, HCIOJIL30BaTh
COOTBETCTBYIOILIUE MOHATHUS sl OOBbSICHEHUS OT/ICIbHBIX (DaKTOB U SBJICHU;

BBIOMPATh OCHOBAHUS M KPUTEPUH TSI KIAaCCU(UKAIIMK BEIIECTB U XUMHYECKUX PEaKITU;

yCTaHABIUBATh MPUYNHHO-CJICICTBEHHbBIE CBSI3U MEXK]y U3y4aeMbIMU SIBJICHUSMH,

CTPOUTH JIOTMUECKHE pacCyKIeHHs] (MHIyKTUBHbIC, JAEAYKTUBHBIE, [0 aHAJIOTHH),
BBISIBJISITh 3aKOHOMEPHOCTH M MPOTUBOPEYHUS B pPacCMaTPUBAEMBIX SIBJICHHSX, (HOPMYIUPOBATH
BBIBOIBI M 3AKJTFOUCHHSI;

MIPUMEHSATH B MpoIlecce MO3HAHMS, UCTOIb3yeMble B XUMUU CHMBOJIMYECKHE (3HAKOBBIC)
MOJIeJH, TTPeoOpa30BbIBATh MOJICIBHBIC MPEACTABICHUS — XUMUYSCKUMA 3HAK (CHMBOJI) DJIEMEHTA,
XuMHuueckas (opMmyna, ypaBHEHHE XUMUYECKOM pEakIud — TMpU peHIeHHH Y4eOHBIX
MO3HABATENbHBIX W MPAKTUYECKUX 3a7ay, MPUMEHATh Ha3BaHHBbIC MOJENbHBbIC MPEACTABICHUS
JUIS BBISIBIICHUS XapaKTEPHBIX MMPU3HAKOB H3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUM.

2) 0a3oBble HcCIeI0BATEIbCKUE 1eiiCTBHS:

BJIa/IETh OCHOBAMH METOJIOB HAyYHOTO TIO3HAHUSI BEUIECTB U XUMUYECKUX PEAKIIU;

dbopMmynupoBarh IeMM M 3aJa4d  HCCIENOBAaHUS, WCIOJB30BaTh TOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOpMYITHpPOBAaHHBIE BOMPOCHl B KaUE€CTBE MHCTPYMEHTA MO3HAHUS M OCHOBBI
Ui GopMHUPOBAHHS TUTIOTE3HI TIO TPOBEPKE MPABUIIHHO CTH BHICKA3bIBAEMBIX CYXKICHUIA;

BIIQJIETh HABBIKAMHU CAMOCTOSITENIFHOTO TUIAHUPOBAaHUS M TPOBEACHUS YYCHUUYECKUX
AKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAOMIONATh 32 XOJIOM MpOIlecca, CaMOCTOSTEIBHO



MIPOTHO3UPOBATH €ro  pPe3yilbTaT, (OPMYIHPOBaTh OOOOIIEHUS M BBIBOABI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YIIBTATOB HCCICIOBAHUS, COCTABIAThH OOOCHOBAHHBIN OTYET O TPOJACTaHHON
pabore;

npuoOpeTars OMBIT YYCHHYECKOW HCCIEI0BATEIbCKOM W TMPOEKTHOW JeATENbHOCTH,
MPOSIBJIATH CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIFHOMY IOHMCKY METOJOB pELICHHUS
MIPaKTUYECKUX 3aJ1a4, IPUMEHEHUIO PA3IMYHBIX METOJIOB IO3HAHUS.

3) pab6ora ¢ undopmanmeii:

OPUEHTUPOBATbCS B  PA3IMUYHBIX HCTOYHHKAX HWHPOpPMauu  (HAyYHO-TIOMYJSpHAs
JUTepaTypa XHMMHUYECKOTO COJEpXaHMs, CIOpaBOYHble mocoOus, pecypcbl IHTepHeTa),
aHATM3UPOBaTh HMH(MOPMALMIO PA3TMYHBIX BHUAOB H (OPM MPEACTABICHHUSA, KPUTHUECKU
OILICHUBATh €€ TOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTD;

(dbopMynupoBaTh 3ampochl M NPUMEHATh pa3jIMYHbIE METOJAbl NpPU IOUCKE M 0TOOpe
nH(popMaluu, HEOOX0IMMO JUIsI BHIIOJTHEHUS YU€OHBIX 3aa4 ONpPeIeIEHHOTO TUTIA;

MPUOOPETaTh OMBIT HCIOJIB30BAaHUS HMH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMANIbHYIO (OpMY NpencTaBieHus] HHGOPMAK (CXEMBI,
rpaduku, TuarpaMmsl, TaOIHIbI, PUCYHKU U JPYTUE);

WCIIOJIb30BaTh HAy4YHBIM S3bIK B KauecTBE CpeJICTBA MpH paboTe C XUMHUYECKOU
uHpopMaluell: NPUMEHATh MEXIpeIMeTHble ((pU3ndYecKue M MareMaTU4yecKue) 3HaKu U
CUMBOJIBI, (hopMyIibl, aOOpeBHATYPBl, HOMEHKIIATYPY;

HCIOJIb30BaTh U MPE0Opa30BhIBaTh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HAIVISAHOCTH.

Ogi1aieHUe YHHBEPCAJIbHBIMH KOMMYHUKATHBHBIMH 1eHCTBUAMM:

3aJlaBaTh BOIPOCHI M0 CYIIECTBY OOCYXJAaeMON TEMBbI B XOJ€ AMAJIOra W/WIH JUCKYCCUU,
BBICKa3bIBaThb HUJEH, (OPMYIHpPOBaTb CBOM MPEUIOKEHHUS] OTHOCUTEIBHO BBIOJIHEHUS
MPEUIO)KEHHOM 3a/1a4H;

BBICTYIIaTh C NpE3EHTAalMeH pe3ylbTaToB IO3HABATEIbHOM NESATEIbHOCTH, MOIYYEHHBIX
CaMOCTOSATEJIBHO MJIM COBMECTHO €O CBEPCTHMKAMHU IIPU  BBINOJIHEHUH XUMHYECKOIO
JKCIIEPUMEHTA, IPAKTUYECKOH pabOThl IO HCCIIEOBAaHUIO CBOWCTB HM3y4aeMbIX BELIECTB,
peanu3anuy y4yeOHOTo MHpoeKkTa M (OpMYIMpOBaTh BBIBOABI IO peE3ylbTaTaM IpPOBEIEHHBIX
UCCIIeIOBaHUN MYTEM COTNIACOBAHUS MO3UIMH B X01€ 00CYXIeHHUsI U 0OMEHAa MHEHHUSMHU.

OsnJjiaieHHe YHUBEPCAJIBHBIMH PeryISTUBHBIMH AefiCTBUSIMU:

CaMOCTOSATEJIBHO IUIAHUPOBATh U OCYLIECTBISATh CBOIO IO3HABATEIbHYIO JESTEIbHOCTD,
ompenenss €€ LeNd U 3aJa4d, KOHTPOJUPOBATh U IO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATh
IpeaaraéMplii AJITOPUTM AEHCTBUM IIPU BBINOJHEHUHM Yy4eOHBIX M HCCIIEI0BAaTENbCKUX 3aj1ad,
BBIOMpaTh Hanbosiee Y3PGEKTUBHBIN CIIOCOO UX pEIIeHUs ¢ YIETOM MOJyUYeHUs HOBBIX 3HAHUH O
BEIIECTBAX U XUMUUECKUX PEAKIIMSX;

OCYILECTBJIATh CAMOKOHTPOJIb CBOEH JIEATEIbHOCTM HA OCHOBE CaMOaHalM3a U
CaMOOILIEHKH.

INPEAMETHBIE PE3VYJ/IbTATbBI

10 KUIACC

IIpenmeTHBIE pe3ynbTaThl OCBOEHUA Kypca «OpraHuueckas XMMHs OTPaXKaroT:

c(OPMHUPOBAHHOCTh MPEJICTABICHUH O XUMHUECKOH COCTaBIAIOIIEH €CTeCTBEHHO-
HAy4yHOM KapTHUHBI MMpa, POJIM XMMHUM B TO3HAHUM SBJICHUN NPHUPOJBI, B (POPMUPOBAHUU
MBILIUIEHUS] U KYIbTYphl JMYHOCTH, €€ (YHKIMOHAJIBHOM TI'PaMOTHOCTH, HEOOXOAMMOM [yis
peleHus MPaKTUYECKUX 3a1a4 U KOJIOTHYECKH 000CHOBAaHHOTO OTHOILIEHUS K CBOEMY 3/10POBBIO
U NIPUPOJHOMU Cpere;

BIQJICHUE CHUCTEMOM XHMHYECKUX 3HAaHUN, KOTOpas BKJIKOUYAET: OCHOBOIIOJAraroliue
MOHATHUS (XMMHUYECKUI 3JI€MEHT, aToM, JIEKTPOHHAs 000JI0uKa atomMa, MOJIEKyJa, BaJeHTHOCTb,
ANEKTPOOTPHULIATENIBHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyras u



COKpami€HHasl), MOJb, MOJIIpDHAas Macca, MOJAPHBI 00BEM, YINIEPOAHBIA  CKEJIET,
(GyHKIIMOHANBHAS TPYIIA, PaTUuKaL, W30MEpPHUS, H30MEPhI, TOMOJIOTHYECKUN psiJl, TOMOJIOTH,
YIIIEBOAOPO/BIL, KUCIOPOA M a30TCOJEpKALINEe COETUHEHUSI, MOHOMEp, MOJIUMEP, CTPYKTypHOE
3BEHO, BHICOKOMOJIEKYIISIPHBIE COEAMHEHNS); TEOPUU U 3aKOHBI (TEOpUsI CTPOEHUS OPraHUYECKUX
BemectB A. M. bymiepoBa, 3aKkOH COXpaHEHMS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMUM, MHUPOBO33PCHUECKHE 3HAHUS, JISKAIIME B OCHOBE TMOHHUMAaHUS
MPUYUHHOCTH U CUCTEMHOCTH XUMHYECKUX SBICHUH, (DaKTOJOTHICCKUE CBEICHUS O CBOMCTBAX,
COCTaBe, MOJIy4eHUH 1 0€3011aCHOM HCIOJIb30BaHUM BaKHEUIINX OPraHUYECKUX BEIIECTB B OBITY
U IPAKTUYECKON JESATEIbHOCTH YEI0BEKa;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISIBJIATH XapaKTCPHBIC TPU3HAKH MMOHSATHUH, YCTAaHABINBATH
UX B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOLME OHSITHSI IPU ONKUCAHUU COCTABAa, CTPOCHUS U
MPEBPAIIECHUNA OPTaHUYECKUX COECTUHEHUN;

c(OpPMHUPOBAHHOCTh YMEHMH HCIOJB30BaTh XMMHUYECKYI0 CHUMBOJHKY JJISl COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpalIEHHON) (GOpMYST OpraHMYECKUX BEIIECTB
Y ypaBHEHMM XUMHUYECKUX PEaKIMil, U3rOTaBIMBaTh MOJCIIA MOJEKYJ OPTraHMYECKHUX BEIIECTB
JUIS WJUTIOCTPALIUU MX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHHUS;

c(hopMUPOBAHHOCTh YMEHHUH YCTAHABIMBATH MPUHAIICKHOCTh U3YUYEHHBIX OPTaHMYECKUX
BELIECTB M0 HUX COCTaBy M CTPOEHHUIO K OIpeneléHHOMY Kiaccy/Tpylme COeAUHEHUN
(YyrneBomopoapl,  KHUCIOPOJ M a30TCOJAEp’KallUe  COEAMHEHHUS, BBICOKOMOJIEKYISPHbIE
COCIMHEHUS), JaBaTh MM Ha3BaHUs 1o cucremarndeckorr HomeHknarype (IUPAC), a Taxxke
MPUBOANTh TPUBHAJIBHBIE HA3BaHMs OTAETBHBIX OPraHWYECKHX BEHIECTB (ITHIICH, MPOTHIICH,
alleTUJIeH, STUJICHIIMKOJIb, IIHIEpUH, (QeHoN, ¢GopManbIeruja, aueTalblIerus, MypaBbUHAas
KHCJIOTA, YKCYCHAasl KHCIJIOTa, OJIEMHOBAasl KUCJIOTAa, CTEApUHOBAsl KHUCIIOTa, INIOKO3a, (ppykTo3a,
Kpaxmal, [IeJUTI0JI03a, TIIHIIKH);

c(hOPMHUPOBAHHOCTh YMEHHUS OMpPENesITh BUIBl XUMUYECKOH CBSI3U B OPraHUYECKUX
COEMHECHUX (OJIMHAPHBIE M KPATHBIC);

c(hOpMHUPOBAHHOCTh YMEHHUS MPUMEHATH TMOJO0KEHUS TEOPUHM CTPOEHHUS OpPraHMYeCKHX
BemecTB A. M. bytnepoBa 11t 0ObsICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAHEHUS MaCChl BELIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUH XapaKTepuU30BaThb COCTaB, CTpPOEHHUE, (usnueckue u
XMMHYECKHUE CBOMCTBA TUMTMYHBIX MPEACTaBUTENECH Pa3IMUHBIX KJIACCOB OPTaHUYECKUX BEIIECTB
(MeTaH, 9TaH, STWJIEH, NPONWJICH, aleTWwieH, OyraaueH-1,3, metwiOyraaueH-1,3, OeH307,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJIb, TIUUEPHUH, (EHOJ, aleTalbAeru, MypaBbuHaAsl U YKCyCHas
KHUCIIOTBI, IVIIOKO3a, KpaxMmaj, LeJUIioj03a, aMHHOYKCYCHas KHCJIOTa), WIUIIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEKIYy HUMHU YpaBHEHHUSMH COOTBETCTBYIOIIMX XMMHUYECKHUX PEaKIUil C
UCIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOPMUPOBAHHOCTh YMEHHS XapaKTepU30BaTh HCTOYHUKU YIIIEBOJOPOJHOTO  ChHIPbS
(HedTh, MPUPOAHBIA Ta3, Yroib), CIOCOOBI HUX MEPEPadOTKU U MPAKTHUYECKOE MPUMEHEHHE
MIPOAYKTOB MepepadOTKH;

c(hOpPMHUPOBAHHOCTh yMEHUUN MPOBOJAUTH BBIYHUCICHHUS MO XHUMHYECKHM YypPaBHEHHSIM
(Maccpl, 00bE€Ma, KOMMYECTBA HMCXOJHOTO BEIIECTBA WM MPOAYKTAa PEAKIUU IO H3BECTHBIM
Macce, 00bEMY, KOTMYECTBY OHOTO M3 UCXOAHBIX BEUIECTB WIIA MIPOAYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUI BJIaJIeTh CUCTEMOM 3HaHUN 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, HCHONB3YeMBbIX B XUMHUU TIPU H3YUYEHUU BEIIECTB U XUMHUYECKHX SBICHUI
(maOmromeHune, UW3MeEpeHHe, OJKCIEPUMEHT, MOJEIMPOBAaHUE), HUCIOIb30BaTh CHUCTEMHbBIC
XMUMHWYECKHUE 3HAHUS 711 TPUHATHS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUSIX, CBSI3aHHBIX
C BEIIECTBAMH U UX TPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIONATh MpaBUjia MOJIb30BaHUS XUMUYECKOW MOCYAOU U
nabopaTopHbIM 00OPYIOBAaHUEM, a TAKXKE MPaBUIIa OOpaIeHHsI C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIUSMU IO BBITOTHEHUIO JTA00PATOPHBIX XMMHUECKHUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHHI TUIAHUPOBAaTh M BBITIONHATH XUMUYECKUN HKCHEPUMEHT
(mpeBpallleHHs] OpraHUYECKUX BEIIECTB MPU HATPEBAHUU, MOTYYEHUE ITHIIEHA U U3YYEHHUE €ro
CBOMCTB, Ka4eCTBEHHBIE pEaKIMU OPTaHMYECKUX BEIIEeCTB, JeHaTypamus OElKOB IMpH



HarpeBaHUH, IIBETHBIC PEAKIMH OCIKOB) B COOTBETCTBUH C MPAaBHJIAMH TEXHUKU 0E€30MAaCHOCTH
npu oOpalIeHnu C BEIIeCTBaMH U JIAOOPATOPHBIM O0OOPYIOBAHUEM, MPEICTABIATH PE3YJIbTAThI
XMMUYECKOTO JKCIIEPUMEHTa B (OpMe 3amiCH YPAaBHEHUH COOTBETCTBYIOIIMX pEaKIUil u
(bopMyIHpOBaTh BHIBOJIBI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUN KpPUTHYECKU aHAIM3HPOBATH XMMHUYECKYI0 HH(popMaIuio,
MI0JIy4aE€MYI0 U3 Pa3HbIX UCTOUYHUKOB (CpeacTBa MaccoBol MH(popmanuu, IHTepHET U npyrux);

c(hOPMHUPOBAHHOCTh YMECHHM COONIIONAaTh TIPAaBHJIA JKOJIOTHYECKH IEJIeCO00pa3sHOTO
MOBEJICHUS B OBITYy M TPYIOBOW [EATEIBHOCTH B IIENSAX COXPAHEHHS CBOETO 3JI0POBbI U
OKpYKAOIIEH MPUPOTHON Cpe/bl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KHUBBIE OPraHU3MBI
OTIpeNeNIEHHBIX OPraHMYeCKUX BEIIECTB, MOHMMas cMmbicha mokazartens [IJK, mosicHaTes Ha
pUMepax CrocoObl YMEHBUICHHUS W MPEIOTBPALICHUS WX BPEIHOTO BO3JCHCTBHS HAa OPraHU3M
YeN0BEeKa;

JUIs OOy4aloMIMXCsl C OTPAaHMYEHHBIMH BO3MOXKHOCTSMHU 3/I0POBBS: YMEHHE IMPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX TIO3HAHUS BEIIECTB M XMMUYECKHX SIBIICHUI,

JUTSL CIICTIBIX M CITA00BUAAIINX OOYJaIOMIMXCS: YMEHHE UCTIOIB30BaTh PENlbe(hYHO-TOYCUHYIO
cucreMmy oOo3HaueHui JI. bpaiins ans 3anucu XuMudeckux (Gpopmyi.

11 KJIACC

[IpenmeTHble pe3ynbTaThl OCBOEHHS Kypca «OOmas M HEOpraHuyeckas XUMHS»
OTpaxaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUNA: O XHUMHUYECKOM COCTaBJISIONMIEH €CTECTBEHHO-
HAayYHOW KapTUHBI MHpa, POJM XUMHUU B IO3HAHWW SIBJICHHHA TPHUPOJBI, B (HOPMHUPOBAHUU
MBIIIUICHUSI M KYJIBTYphl JIMYHOCTH, €€ (DYHKIIMOHAIBLHOW TPaMOTHOCTH, HEOOXOAMMOW ISt
pelIeHUs MPaKTUYECKHX 3a7a4d U 9KOJIOTUYECKH 000CHOBAHHOTO OTHOILIEHUS K CBOEMY 37I0POBBIO
Y PUPOIHOU Cpenie;

BJIQJICHUE CHUCTEMOM XWMHUYECKUX 3HAaHUN, KOTOpas BKJIIOYACT: OCHOBOIOJATAOIINe
MOHATHS (XMMUYECKUHN 3JIEMEHT, aToM, H30TOI, S-, P-, O- 3JeKTpOHHBIC OPOUTAIIH aTOMOB, HOH,
MOJIEKY/1a, MOJb, MOJIAPHBIA 0OBEM, BaJEHTHOCTb, AJIEKTPOOTPHUILIATEIILHOCTh, CTENEHb
OKHUCJICHHS, XUMHYecKas CBs3b (KOBAJICHTHAs, HWOHHAsA, MeETaJUIMYecKasi, BOJOPOIHAs),
KpUCTAJNIMYecKasi  peméTka, TUIBl XUMHYECKUX  peakluid, pacTBOp, AJIEKTPOJUTHI,
HERJIEKTPOJIUTHI, AIEKTPOIUTUYECKAs AUCCOLUAIMS, OKUCIUTENIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHYECKOM  peakluH, XHUMHYECKOE paBHOBECHE); TEOPUHM M  3aKOHBI  (Teopus
ANEKTPOJIMTUYECKOM Jucconmanuu, nepuoandeckuit 3axkoH JI. WM. MengeneeBa, 3akoH
COXpaHEHHUs MacChl BEIIECTB, 3aKOH COXpPAHEHHS U IMpPEeBpAallleHUs SHEPTrUu MPH XUMHUYECKUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKUN S3BIK XUMHUH, MHUPOBO33PEHUYECKUE 3HAHUA,
JeXalue B OCHOBE I[MOHMMAHUA TNPUYMHHOCTH U CHUCTEMHOCTH XHUMHUYECKUX SIBJICHUIA,
(hakTONIOTUYECKUE CBEICHHSI O CBOWCTBAX, COCTaBe, MOJYYEHUH M 0€30MaCHOM HCIOJIb30BAHUU
BaXHEHIIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUUYECKON AEITEIbHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHHI BBISIBIATH XapaKTepHbIE MPU3HAKH MOHSATHUI, YCTaHABINBATh
UX B3aMMOCBSI3b, HCIOJIB30BaTh COOTBETCTBYIOIIME MOHSTUS MPU OMUCAHUU HEOPraHMUYECKHUX
BEIIECTB U X MPEBPAIICHHUIA;

c(hOpPMHUPOBAHHOCTh YMEHMI HCIOIB30BaTh XUMHUYECKYI0 CHUMBOJHMKY JJISI COCTaBICHUS
dbopMynn BelIecTB W ypaBHEHUN XUMHUUYECKUX PpEaKIMid, CUCTEeMATHYECKYI0 HOMEHKIATypy
(IUPAC) u TtpuBHanbHbIC Ha3BaHHs OTICIbHBIX HEOPraHHUYECKUX BEIIECTB (yrapHbId Tas3,
YIIEKUCIBIA Ta3, aMMHaK, TamiéHas WU3BECTh, HETall€Has W3BECTb, MUThEBAs COJA, MUPHUT U
Jpyrue);

c(hOpMHUPOBAHHOCTH YMEHUI ONPENEATh BAIGHTHOCTh U CTENEHb OKHCIECHUS XUMUYECKUX
AIIEMEHTOB B COEIMHEHUSIX Pa3JIMYHOTO COCTaBa, BUJl XMMHUECKOH CBsI3U (KOBaJleHTHAs!, HOHHAS,
MeTaJlInyecKasi, BOAOPOAHAS) B COCNMHEHUSX, TUIl KPUCTAJUIMYECKOW PEIIETKH KOHKPETHOTO
BEI[ECTBA (aTOMHAasi, MOJEKYIsSpHas, MOHHAs, METaJUIMYecKas), XapakTep Cpeabl B BOJHBIX
pacTBopax HEOPraHMUECKHUX COCTMHEHHUIA,



c(OPMHUPOBAHHOCTh YMEHHI yCTAHABIMBATh MMPHHAIICKHOCTh HEOPTAaHNYECKUX BEIECTB
10 MX COCTaBy K OMNpPEACIEHHOMY KJlacCy/TpyIIe coeAnHEHHH (IIPOCThIE BEIIECTBA — METAIUIbI U
HEMETaJUIbl, OKCH/Ibl, OCHOBAHUS, KUCIOTHI, aM(OTEPHBIE THAPOKCUIBI, COJIH);

c(hOpMHUPOBAaHHOCTh, yMEHUH pPACKpPBIBATh CMBICHI Mepuoanueckoro 3akonHa JI. W
MengeneeBa W JEMOHCTPHPOBATH  €r0  CHCTEMATU3UPYIOIIYI0, OOBSCHHUTEIbHYIO U
IIPOrHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh ~YMEHHH  XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE  AaTOMOB
XUMHUYECKUX AMeMeHToB 1—4 nepuonos Ilepuoauueckoil cucreMbl xumudyeckux anementon 1. 1.
MeHnieneeBa, HCHONB3YsS MOHATHA «S-, P-, O-2JIEKTPOHHBIC OPOUTAINY, «IHEPreTUYCCKHUEC
YPOBHU», OOBSICHSATh 3aKOHOMEPHOCTH H3MEHEHMs] CBOMCTB XMMHUYECKUX D3JIEMEHTOB M HX
COEMHEHUH 110 nepuoaam U rpynmnam [leproaudeckoit CUCTEMBI XMMUYECKHX 31emMeHToB JI. M.
Menpeneena;

c(hopMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OTMHMCHIBATH) OOIINE XUMUUYECKHE CBOMCTBRA
HEOPraHMYECKHUX BEIIECTB Pa3IUYHbIX KJIACCOB, MOATBEPXkIATh CYILIECTBOBAHHWE T'€HETUYECKOUN
CBSI3M MEXJly HEOPraHMYECKHMHM BEIIeCTBAMU C IIOMOILBIO YpaBHEHHUI COOTBETCTBYIOIINX
XUMHUYECKUX PEAKIU;

c(hOPMHUPOBAHHOCTh YMEHHS KJIacCU(UUIMPOBATh XMMHUYECKHUE DPEAKIUHU IO PA3IUYHBIM
Mpu3HaKaM (YUCIYy W COCTaBy pEarupyroliux BeIIECTB, TeIIOBOoMY J(h(dEKTy peakiuu,
M3MEHEHUIO CTeNeHe OKHCIeHHSI JIEMEHTOB, 00OpaTUMOCTH PEAKIINH, YYACTHIO KaTajln3aropa);

c(hOpPMHUPOBAHHOCTh YMEHHUI COCTABIIATh YPABHEHMS PEaKUi pa3IMYHbIX TUIIOB, OJHBIE
U COKpalll€HHbIE YpaBHEHHS peakiuil HOHHOTO OOME€Ha, YUMTHIBAsl YCJIOBHUS, MPU KOTOPBIX 3TH
peakuuu UAYT 10 KOHI;

c(hOpMHUPOBAHHOCT, YMEHUH MPOBOAMUTH pEAKLMHU, MNOATBEP)KIAIOIINE KadeCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPraHMYECKUX BEUIECTB, pPACIO3HABATh OMNBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOILE B BOJHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUI PaCKPBIBATH CYHNIHOCTb OKHUCIUTEIHHO-BOCCTAHOBUTEIBHBIX
peakuuii MOCPEACTBOM COCTABIICHUS JIEKTPOHHOTO OajlaHCa 3TUX PeaKIINii;

c(hOpPMHUPOBAHHOCTh YMEHUI OOBSACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON peakluu OT
pa3aMyYHbIX (PAKTOPOB; XapaKTep CMELIEHUS XUMHYECKOTO DPAaBHOBECHS B 3aBHUCHUMOCTH OT
BHeIIHero Bo3aericTus (mpunnui Jle [Hlatense);

c(hOPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaTh XMMHMUYECKHE IIPOLIECCHI, JeXallue B
OCHOBE MPOMBIIIJICHHOTO MOJYYEHHs] CEPHON KHUCIOThI, aMMHaKa, a Takke C(popMUPOBAHHOCTH
MpeICTaBIeHUd 00 OOLMX HAayYHBIX MPUHIIMIAX U JKOJOTHYECKUX MPoOIeMax XUMHYECKOTO
MIPOU3BO/ICTBA;

c(hOpMHUPOBAHHOCT, YMEHUH MPOBOAUTH BBIYHCICHHUS C HCIOJIB30BAaHUEM TOHATHUS
«MaccoBasi IOl BEIIECTBAa B pacTBOpe», OOBEMHBIX OTHOUICHWM Tra30B IMPU XUMHYECKHX
peaKkUuax, MacChl BEUIECTBA UM 00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY BELIECTBa, Macce
Wi 00bEMY OJHOTO W3 YYaCTBYIOIIMX B PEaKIMU BEUIECTB, TEIJIOBOTO 3PQeKTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHMS MacChl BEILIECTB, IPEBPALLEHUS U COXPAHEHUSI SHEPTHH;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIONATh MpaBUjia MOJIb30BAHUS XMMUYECKOW MOCYIOW U
nmabopaTtopHbIM 000pYyIOBaHUEM, a TAKXKE MPaBHIa OOpaIeHNs C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITOIHEHUIO JTA00PATOPHBIX XMMHUECKHUX OIBITOB;

c(hOpMUPOBAHHOCTh YMEHHI IUIAHUPOBATh M BBIMOIHATH XUMUYECKUN HKCIEPUMEHT
(pa3noxxeHue TeEpoKCcHIa BOAOPOJAa B MPHCYTCTBUM KaTalu3aTopa, OIpeJeNIeHue Cpebl
pPacTBOPOB BEILIECTB C MOMOIIBI0 YHUBEPCAIBHOTO WHAMKATOPA, BIUSHUE PA3IUYHbIX (AKTOPOB
Ha CKOPOCTb XMMMUYECKOM pEeaklUH, peakiMM HMOHHOIO OOMEeHa, KaueCTBEHHbIE pPEakKluH Ha
cyabdar-, kKapOoHaT- ¥ XJIOPUA-aHHUOHBI, HA KaTUOH aMMOHUS, pEIIeHUE SKCIEePUMEHTATbHbBIX
3a7a4 no TeMaMm «Mertamel» U «Hemeramibl») B COOTBETCTBHM C MpaBUJIAMU TEXHUKH
0€30MacHOCTH MpHU OOpaIleHNH ¢ BEIIeCTBaMH U J1JaOOPATOPHBIM 000pYI0BaHUEM, IPEACTABIATh
pe3ynpTaTthl XUMHUYECKOTO OJKCIIepUMEHTa B (OopMe 3alMCH YpPaBHEHUH COOTBETCTBYIOLIMX
peaxiuii 1 GopMyIHpPOBATh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;



c(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XMMUYECKYI0 HH(pOpMaImio,
[I0JIyYa€MYI0 U3 pa3HbIX HCTOYHMKOB (CpeICcTBa MacCOBOM KOMMYHUKalMW, MHTepHET u
JPYTUX);

cOpPMUPOBAHHOCTh YMEHUH COONIONATh IpaBUIa 3KOJOTMYECKH IIEJIECO00pa3HOTOo
IIOBECACHUA B 6BITy u TPYI[OBOf/'I ACATCIIBHOCTH B HCIAX COXPAaHCHUSA CBOCIO 3I0POBbA U
OKpY’Karollell NpUpoJHON Cpelbl, OCO3HABATH ONACHOCTbh BO3JEHCTBUS HA >KMBBIE OPraHU3MBbI
omnpeneEHHBIX BEIIECTB, MoOHMMAasi cMbIca nokasarens [1JIK, moscHsaTe Ha mpuMepax crocoObl
YMCHBIICHUSA U MTPEAOTBpAICHUS UX BPCAHOT'O BO3I[GI71CTBI/I$[ Ha OpraHu3M 4CJIOBCKaA,

JIIs 06yqa101111/1xcs1 C OTpaHUYCHHBIMH BO3MOKHOCTAMU 300POBbA: YMCHUC ITPUMCHATH
3HaHUA 00 OCHOBHBIX JOCTYIIHBIX METOAAX IMMO3HAHUA BCIICCTB U XUMHWYCCKUX HBJIGHI/II?I;

IS CTICTIBIX U CIa00BUISIIINX O00y4aIOMIMXCS: YMEHUE UCIIONIB30BaTh PeIbe(pHO-TOUEUHYIO
cucreMmy o0o3HaueHui JI. bpaiins ans 3anucu XxuMudeckux (Gpopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosnyecTBO 4yacoB
Ne DJIeKTpOHHBIe (LM(pPOBHIE)
HaumeHoBaHue pa3/ie/ioB U TeM MPOrpaMMbl Kontpoasusl | IlpakTuuec
n/n Bcero o0pa3oBaTejibHbIE PeCypchl
e padoTnbI KHe padoThl
Pa3gen 1. Teopernueckne 0CHOBbI OPraHUYeCKOH XUMUH
IT i . T
1.1 PEIMET OpTaiiccron X%MHH COPHA CTPOCHIA 3 bubmotexa IIOK https://myschool.edu.ru/
oprannyeckux coequernit A. M. bytineposa
Wroro mo pazaeny 3
Pa3gen 2. YiieBonopoabl
2.1 [MpenenbHbIE YIIEBOAOPOIBI — ATKAHBI 2 bubnuoreka I{OK https://myschool.edu.ru/
H :
2.2 CPCACHEHEIC YIICBONOPOIBL: ATKCHBL, ATKAIMEHEL, 6 1 Bbutmotreka ITOK https://myschool.edu.ru/
QJTKWHBI
2.3 Apomarudeckue yrieBoa0 PO IbI 2 bubmmoteka ITOK https://myschool.edu.ru/
I1
2.4 PHPOHBIC HCTOUHHIH YIICBONOPOLOB H X 3 1 bubmmotexa ITOK https://myschool.edu.ru/
nepepaboTka
Hroro no pazneny 13
Paznen 3. Kucaopoaconep:kanue oprann4eckue coeIuHeHust
3.1 Cruprer. denon 3 bubmuoreka ITOK https://myschool.edu.ru/
3.2 Anpbneruabl. KapooHoBbie kKucinoTsl. CiokHbIE 3QUPBI 1 bubmotreka ITOK https://myschool.edu.ru/
3.3 VIeBoabl 1 bubmotrexa ITOK https://myschool.edu.ru/
Hroro o paszzeiny 13
Pa3gen 4. A3orcoaepxaniye OpraHndecKue CoOeMHECHUS
41 AMUHBL. AMUHOKHUCIIOTEI. benku 3 bubmmoteka ITOK https://myschool.edu.ru/
Wroro no pazneny 3
Pasnea S. BeicokoMoJIeKYJISIDHBIE COeIMHEHUSA
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 bubmmoreka L{OK https://myschool.edu.ru/
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Hroro no pasneny
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11 KJIACC

KoaunuecTBOo yacoB

Ne DJIeKTpOHHBIe (LM(pPOBHIE)
HaumeHoBaHue pa3iesioB U TeM MPOrpaMMbl Kontpoasusl | IIpakTuuec
n/n Bcero o0pa3oBaTesibHbIE peCypchl
e padoTbl KHe padoTsbl
Pasnen 1. Teoperudeckue 0CHOBbI XUMHH
. NOJNYCCKAA CUCTEMA XUMHNYCCKUX 3JICMCHTOB /. .
pHOa https://myschool.edu.ru/
MenpeneeBa
bubmoreka [IOK
1.2 C .M S
TpoeHue BelecTBa. MHOrooOpasue BEIiecTB 4 https://myschool.edu.ru/
bubmoreka IIOK
1.3 X
HMHHCCKHE peakitin 6 1 1 https://myschool.edu.ru/
MToro 1o baster 13 bubmoreka IIOK
pasAey https://myschool.edu.ru/
Pasznen 2. Heoprannueckasi Xumust
bubmoreka IIOK
2.1 M
CTaIEt 6 1 https://myschool.edu.ru/
bu6moreka [IOK
2.2 H
eMeTALIET 9 1 1 https://myschool.edu.ru/
2.3 CBs13b HEOPraHUYECKUX U OPraHUYECKUX BEIIECTB 2 butmmorexa [IOK
' P p - https://myschool.edu.ru/
1010 1o haszel 17 bubanoreka [IOK
pasAey https://myschool.edu.ru/
Paznena 3. XuMus u :Ku3Hb
bu6muoreka IIOK
3.1 X
FIMIDT 1 HSHD 4 https://myschool.edu.ru/
Hroro no pasneny 4
OBILIEE KOJIMYECTBO YACOB I10 I[TPOT'PAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHMUE

10 KJIACC
Koanyectn
Ne Tema ypoka 0 9ACOB DJiIeKTpoHHbIe Hu(poBbIe
n/n Jara o0pa3oBaTesibHbIE PeCcypChl
Bcero
1 [IpenmeT oprannyeckoll XUMuH, €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHHEC 1 Bubmioreia LOK
https://myschool.edu.ru/
5 Teopus cTpoeHus opraandeckux coequueHnii A. M. byrieposa, eé 1 bubmuoteka LIOK
OCHOBHBIE TIOJI0KEHHUS https://myschool.edu.ru/
3 [Ipencrasnenue o kinaccudukanuu opraHnueckux Bemects. Homenkmnarypa 1 bubmuoteka LIOK
(cucTemarnyeckasi) ¥ TPUBUAIbHbIC HA3BAHHSI OPTAaHUYECKUX BEIECTB https://myschool.edu.ru/
4 AJIKaHBI: COCTAaB U CTPOEHUE, TOMOJIOTHYECKHUM Psill 1 bubmorexa HOK
’ https://myschool.edu.ru/
5 MertaH u 3TaH — IPOCTEUIINE MPEACTABUTEIN ATKAaHOB 1 bubmorexa HOK
https://myschool.edu.ru/
. bu6moreka IIOK
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1
https://myschool.edu.ru/
7 OTWJICH U TIPOTUJIEH — MPOCTEHIIINE MPEACTAaBUTEIN AJIKCHOB 1 Bubmiorexa LIOK
https://myschool.edu.ru/
8 [Ipaktuueckas pabota Ne 1. «IlomydyeHue sTuiieHa U U3y4EHHE €O CBOMCTBY 1 bubmioreia OK
https://myschool.edu.ru/
9 Anxanuensl. byraguen-1,3 u merunoyranuen-1,3. [lonyuenue 1 bu6muoreka [IOK
CHHTETUYECKOTO KaydyKa U pe3UHBI https://myschool.edu.ru/
10 AJKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHS, TOMOJIOTHYECKHI PsI. L bubanoreka [IOK
AneTuiieH — MpOCTEHIIHIA TPEICTaBUTENh aJIKHHOB https://myschool.edu.ru/
. bubnuoreka [IOK
11 Brrurcnenus o ypaBHEHUIO XUMHUECKOW peakiiuu 1
https://myschool.edu.ru/
12 ApeHbl: 0eH30:1 U TOTyoJl. TOKCHYHOCTh apeHOB 1 bubnmuoreka [IOK
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13 I'eneTnyeckas cBA3b yIIEBOJOPOAOB, IPUHAIICKALIUX K PA3IUIHBIM bubmuoteka LIOK
KJ1accam https://myschool.edu.ru/

14 IIpupoaHble HCTOYHHUKH YITIEBOAOPOIOB: IPUPOAHBIN a3 U MOIIYTHBIE bubnuoteka LIOK
He(TsHBIC ra3bl, HEYTh U MPOAYKTHI €€ epepaboTKu https://myschool.edu.ru/

15 IIpupoaHbIe HCTOYHHUKH YITIEBOAOPOIOB: IPUPOAHBIN a3 U MOIIYTHBIE bubmuoteka LIOK
He(TsHBIC ra3bl, HEYTh U MPOAYKTHI €€ epepaboTKu https://myschool.edu.ru/
16 KonTponrsHas pabota no pazneny «YrieBoI0poab» ﬁgsg:ljfn:\e/zzh]jgli du.ru/

17 [IpenenbHbIE OTHOATOMHBIE CIIMPTHI: METAHOJI M ATaHOJI. BogoponHas cBs3b bubamorexa IOK
https://myschool.edu.ru/

18 MHOroaToMHbI€ CIIUPTHI: STUIICHIIIUKOIb U TITUIEPUH bubmorexa LIOK
https://myschool.edu.ru/

19 ®deHo: cTpoeHHE MOJIEKYITbI, (PU3NYECKHE U XUMUYECKUE CBOICTBA, bubmuoteka LIOK
IPUMEHECHHE https://myschool.edu.ru/
20 Anpaerunpl: GoOpMalIbICTHI U alleTATbICTHA. ALIETOH lr?tptlgg:?fn:\e/zzhgg)li duru/

21 OnHOOCHOBHBIC TIpeieIbHbIC KAPOOHOBBIC KUCIOTHI: MypaBbUHAs U bubmnoreka [IOK
YKCyCHast https://myschool.edu.ru/
22 [TpakTtuueckas padora Ne 2. «CBo#CTBa pacTBOpa YKCYCHON KHCIIOTHI» ]f?tl/tISJSI:I;I/On:\e/I;(?hLOIOOIi du.ru/

23 CreapuHoBas 1 0JICMHOBAsI KUCJIOTHI, KAK IPEJCTABUTENH BBICIIUX bubmuoteka [IOK
KapOOHOBBIX KHCJIOT https://myschool.edu.ru/

24 MBpL1a KaK COJU BBICIIUX KAPOOHOBBIX KUCIIOT, UX MOIOIIEE IeHCTBUE bubmorexa IOK
https://myschool.edu.ru/

o5 CrnoxHble 3¢Upbl Kak MPOU3BOIHBIE KAPOOHOBBIX KUCIIOT. [naponu3 bubnmmoreka [IOK
CIIO’KHBIX 3(UPOB https://myschool.edu.ru/

26 XKupsl: ruaponus, npuMeHeHne, OUoI0rHuecKasi poiib JKUPOB bubmotexa [OK
https://myschool.edu.ru/

27 VYreBojpl: cocraB, kiaccupukaius. BaxHele npeacTaBuTeNnu: TIII0K03a, bub6muoreka IIOK
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¢bpykTO3a, caxaposa

https://myschool.edu.ru/

28 Kpaxman u 1emirono3a Kak mpupoIHbIEC TOJIMMEPhI 1 bubamorexa IOK
https://myschool.edu.ru/

29 KonrponbHas pabota o pazzueny «Kuciopoaconepxaiiie opraHudecKie 1 bubnuoteka LIOK
COCIIMHEHHSD) https://myschool.edu.ru/

bubmuoteka LIOK
30 AMMWHBI: METHJIAMHUH U aHUJIUH 1 https./ /mvsch]jol.e duru/

31 AMUHOKHUCIIOTHI Kak aM(OTEpHbIE OPraHUUYECKUE COECTUHEHMS, X 1 bubmuoteka LIOK
onosornveckoe 3HaueHue. [lentu st https://myschool.edu.ru/

32 benku xak mpupoIHbIe BEBICOKOMOJIEKYIISIPHBIEC COCAMHEHUS 1 bubamorexa IOK
https://myschool.edu.ru/

33 OcCHOBHBIE TIOHATHSI XUMHH BRICOKOMOJIEKYJISIPHBIX COETUHEHHI 1 bubmorexa LIOK
https://myschool.edu.ru/

34 OCHOBHBIE METOJIbI CHHTE3a BBICOKOMOJIEKYISIPHBIX COCTUHEHUN. 1 bubmuoreka [JOK
[TracT™Macchl, KaydyKH, BOJIOKHA https://myschool.edu.ru/

OBUIEE KOJIMYECTBO YACOB I10 I[TPOI'PAMME 34
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11 KJTACC

Kosmmuects Mara
Ne DJIeKTpOoHHbIe Hu(poBbIE
Tema ypoka 0 4acoB H3y4YeH
n/n o0pa3oBaTesIbHbIE pecypchl
Bcero us
1 Xumuaeckuit aneMeHT. Atom. M3oton. DnekrpoHHast KOHQHUTypanus 1 bubmuoteka LIOK
aToMOB https://myschool.edu.ru/
9 Ilepnonnueckuit 3axoH U lleproauyeckas cucTeMa XUMUYECKUX 2JIEMEHTOB 1 bubmuoteka LIOK
J1. 1. MenneneeBa, Ux CBA3b C COBPEMEHHOM TEOpHEii CTPOCHHUS aTOMOB https://myschool.edu.ru/
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB XUMHUECKUX IEMEHTOB U MX
3 pv 3 1 bubmmnorexa [IOK
COEIMHEHUH 10 TpyNIaM U nepuojam. 3HaueHUe NepHoANYECKOTO 3aKoHa U
pyH P P https://myschool.edu.ru/
cucTeMbl xuMu4deckux anemeHToB J[.M. MenzeneeBa B pa3BUTHH HAYKU
4 Crpoenue BemecTBa. XUMUYECKAs CBA3b, €€ BUIbI;, MEXaHU3MBbI bubmuorexa [{JOK
1
00pa3oBaHMs KOBAJCHTHOM CBs3U. BogopoaHas CBs3b https://myschool.edu.ru/
5 BanentHocTh. OnekrpoorpunarenbHocTh. CTeneHs okucnenus. Bemecrsa 1 bubmuoteka LIOK
MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHUS https://myschool.edu.ru/
6 [TonsiTue o aucnepcHeIx cucteMax. ICTUHHBIE U KOJUIOMAHBIE PACTBOPBI. 1 bubmuoreka [JOK
MaccoBast 10J1s1 BEIIIECTBA B PaCTBOPE https://myschool.edu.ru/
7 Knaccudukamus u HoMeHKIaTypa HEOPTaHUIECKUX COECTUHCHHI. 1 bubmuoreka [JOK
I'eHeTHyecKas CBsI3b HEOPraHMYCCKUX BEIIECTB, Pa3IUYHBIX KJIACCOB https://myschool.edu.ru/
Kiaccudukanus XuMu4ecKnX peakliuii B HEOpraHM4eCKOW U OPraHnyecKoi
¢ P P P bu6moreka IIOK
8 XUMUU. 3aKOH COXPAHEHUSI MACChl BEILIECTB; 3AKOH COXPAHEHUS U 1
https://myschool.edu.ru/
MpEBpAIICHUS SHEPTUU [TPU XUMHUECKUX PEAKIUAX
9 C 06 X L bubanoreka [IOK
KOPOCTb PEaKI1u. aTUMbIE peaKuu. XUMMUYECKOE PaBHOBECUE
P P P P P https://myschool.edu.ru/
10 [Ipaktrueckas pabota Ne 1. «BiusiHue pa3nu4HbIX (aKTOPOB Ha CKOPOCTh 1 bubmuoteka [IOK
XUMUYECKOH peaKIum» https://myschool.edu.ru/
DnexTpoauTuueckas auccounanus. [lonsatue o BOOOpoAHOM NoKazaresie
1 (PH) p 5 E 1 bubanoreka [IOK
actBopa. Peakiuu nonHoro oomena. [ uaponus opraHnuecKkux u
PT) P P P P https://myschool.edu.ru/
HEOPraHMYECKUX BEIIECTB
12 OKHUCAUTENHEHO-BOCCTAHOBUTENBHBIE peakiinu. [loHsTue 00 aexTponmse 1 bubmoreka [IOK

paciiiaBoB U paCTBOPOB colei

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

13 Konrponbshas padora no pazneny «TeopeTndeckue 0CHOBBI XUMUN)
P P P Y P https://myschool.edu.ru/
Mertamibl, ux nojaoxenue B [lepuoanyeckoit cucreMe XUMHIECKUX
bubmuorexa IIOK
14 anemenToB /. 1. MenneneeBa u 0coOeHHOCTH CTpoeHus atoMoB. O0riue
. https://myschool.edu.ru/
(du3HyecKre CBOMCTBA METAIIOB
. . bubmoreka [IOK
15 CrinaBbl METAUIOB. DNEKTPOXUMUYECKUN PSI/i HAPSKEHUM METaIOB
https://myschool.edu.ru/
16 XUMHYECKUE CBOMCTBA BAKHENIINX METAJUIOB (HATPHil, Kajauil, KaJlbLUH, bubmuoteka LIOK
MarHuii, aTFOMUHHI) M UX COCTUHECHUH https://myschool.edu.ru/
. . bubmoreka [IOK
17 XHUMHUYECKUE CBOMCTBA XpOMa, MEIU M KX COCTUMHEHUIN
https://myschool.edu.ru/
. . bubmoreka [IOK
18 XUMHUYECKHE CBOMCTBA ITMHKA, XKeJe3a U UX COCAMHEHUHN
https://myschool.edu.ru/
19 [Ipaxtrueckas pabota Ne 2. "Penienne skcriepuMeHTaNbHbBIX 3a/1a4 [0 TEMe bubmuoteka LIOK
«Metamib»" https://myschool.edu.ru/
20 Hewmeranmnel, nx nonoxxkenue B [lepuoguyeckoit cucreMe XUMUYECKUX bubmoreka IIOK
anementoB /. Y. MeneneeBa 1 0COOCHHOCTH CTPOEHHS aTOMOB https://myschool.edu.ru/
21 dusndeckue CBOMCTBAa HEMETAUIOB. AJUTOTPOTINS HEMETAIOB (Ha TIpUMEpPE bubmuoreka [{JOK
KHCII0poa, cephl, pocdopa u yriaepoa) https://myschool.edu.ru/
. . bu6muoreka IIOK
22 XUMHYECKHE CBOMCTBA raJIOT€HOB, CEPhl U UX COCTUHEHUIT
https://myschool.edu.ru/
. . bu6moreka IIOK
23 XHUMHYECKHE CBOMCTBA a30Ta, (hocodpa U MX COCTUHCHHI
https://myschool.edu.ru/
24 X . . bu6muoreka IIOK
MMUYECKUE CBOMCTBA yITIEpOAa, KPEMHHS U UX COCIUHEHUIA
YIIep P https://myschool.edu.ru/
. . bu6muoreka IIOK
25 [IpuMeHeHne Ba)KHENIINX HEMETAJUIOB M UX COEIMHEHUM
https://myschool.edu.ru/
O06o0061eHre u cucTeMaTi3aius 3HaHui mo teme «Hemeramisy.
. bubnmuoreka [IOK
26 Brrurcnenus o ypaBHEHUSIM XUMHUYECKHUX PEAKINi U TEPMOXUMUYECKUE
- https://myschool.edu.ru/
pacuéTbl
97 [TpakTrueckas pabota Ne 3. «PemieHue sKCiepuMEHTAIBHBIX 33/1ad TI0 TeMe bubmuoteka [IOK

"HemeTamiel"»

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

28 KonrponbHas pabota mo remam «Metamuib» U «Hemeramibny 1 httos://myschool.edu.ru/

29 Heoprannueckue u opranndeckue kuciorel. Heoprannueckue u 1 bubmuoteka LIOK
OpraHMYeCKHUE OCHOBaHHS https://myschool.edu.ru/

30 AmdoTepHbIe HEOPraHUYECKHE M OPTaHUYECKUE COCTMHEHUSI. ! bubnuoteka LIOK
IeHeTnyeckas CBA3b HEOPraHUYECKUX M OPraHUYECKHUX BEIIECTB https://myschool.edu.ru/

31 Posib xuMuu B 006€crie4eHNN IKOIOTMUECKOM, SHEPreTUYECKON U MUILEBOM 1 bubmuoteka LIOK
0€301aCHOCTH, Pa3BUTHU MEIUIIMHBI https://myschool.edu.ru/

32 [IpencraBnenus 06 00IKX HAYYHBIX IPUHIUIIAX TPOMBIIIIEHHOTO 1 bubmuoteka LIOK
MOJTYYCHHUS] BAKHEHUIIIMX BEIICCTB https://myschool.edu.ru/

33 YenmoBek B MUPE BEIISCTB M MATEPHAJIOB 1 Bubmoreka LIOK
https://myschool.edu.ru/

34 XuMHS ¥ 37I0pPOBBE YETTOBEKA 1 bubmorexa [IOK
https://myschool.edu.ru/

OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOAUYECKOE OBECNEYEHUE OBPA3OBATEJIBHOIO
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI UIAA YYHEHUKA

» Xumus, 10 knace/ I.E. Pym3utuc, @.I. ®enpaman., AkiimoHepHoe o01mectBo «M3marenscTBo
«IIpocsemenue»

» Xumus, 11 kimacce/ I'E. Pyasutuc, @.I. ®@enbaman., ; AKITMOHEPHOE 0OIIECTBO
«M3parensctBO «lIpocBemenne»

Bsenure Bapuant

METOAUYECKUE MATEPUAJIbBI J1S1 YUUTEJIA

1. M.A.Pga6osa, Y.}O.Heckas, P.B.JIunko «Tectel mo xumun 11 knacey, - M.: Ox3amen, 2019r
2. O.C.T'abpuensH, U.IoctpoymoB « XMMHYECKHI SKCTIEpUMEHT B 1mkoje 11 xmace»; - M.:
Hpoda. —2019 rox.

3. lapmmn, A. I1. Heopranndeckast XuMHusl B CXeMax, pUCYHKax, Tadmumax, GopMmyrnax,
XUMUYECKUX peakuusx. -  2-€ u3l., ucnp. u goi. - CII6.: Jlans, 2006. — 288 c.
4.T1aBnos, H. H. OGmas u Heopranuveckass XuMus.- 2-¢ u3ll., nepepad. u gom.- M.: [Ipoda,
2021- 496 c.: u.
5. Xomuenko N.I. COopHHK 33714 1 yIIPaXHEHUN 110 XUMHH JIJIsI CPEITHEH IITKOJIbI/
N.I". XomueHnko.-2-e uzn. ucnp. u aon.— M.: PUA «Hogas Bonna»: M3narens Ymepenkos.-2010.-
214 ¢
6.Xomuenko N.I. Pemenue 3amau no xumun/ U.I” Xomuenko.— M.: PUA «Hosas BosHAY»:
N3narens Ymepenkon.-2010.-256 ¢
7.Xomuenko W.T. [Tocobue no xumuu yig noctynarouux B By3sl/ N.I. Xomuenko.-4-e u3a. ucnp.
u pom.— M.: OO0 «M3narenbctBo HoBas BoHay: M3marens Ymepenkos.-2020.-480 ¢
8.OHnuKIIoneAMYecKuii cioBaph roHOTO XuMuka / B.A. Kpunman, B.B. Cranno. — 2-e u3n.,

ucnp. — M.: [lenaroruxka, 1990. - 320 c.



HUADPPOBBIE ObPA3BOBATEJIBHBIE PECYPCbI U PECYPCbBI CETU HHTEPHET
Beenute _ Beaurenannsiehttp://www.chemnet.ru I'azera «Xumusi» u caift s yaurens «5
UJly Ha YPOK XUMUID)

http://him.1september.ru Emunas xomtexuus LIOP: [IpeaqmerHas KoyeKus « XuMush»
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-HayYHbBIC SKCTIEPUMEHTBI:
xumust. Komnexkuust Poccuiickoro o011eo6pa3oBareinbHOTO mopTaia

http://experiment.edu.ru AJIXMUMMUK: caiit JI.}O. Anuk6epoBoii

http://www alhimik.ru Bcepoccuiickas oquMnuaga NKOJIbHUKOB 0 XUMHUU
http://chem.rusolymp.ru Opranndeckast XuMusi: SJCKTPOHHBIA YICOHUK IS CPEIHEH MIKOIIBI
http://www.chemistry.ssu.samara.ru OCHOBBI XUMHUH: IIEKTPOHHBIN Y4SOHHK
http://www.chemistry.ru JluctaHIiHOHHAS OJUMIIHAIA [0 XMMHHU: TEICKOMMYHHUKAITHOHHBI I

o0pa3oBaTeIbHbINH IPOEKT






