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INOACHUTEJIBHAA 3AIINCKA

[IporpamMa 1o XuMHM Ha YpPOBHE CpelHero oomero oOpa3oBaHusi pa3paboTaHa Ha
ocHoBe PenepasibHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6 obpasoBanuu B Poccuiickoit
denepanuny, TpeOOBaHUMN K pe3ybTaTaM OCBOCHHUS (eliepanbHoil 00pa30BaTeIbHON IPOrpaMMBbl
cpennero  obmero  o6pazoanmst  (DOIlI  COQO), mnpencraBieHHbix B DegepanbHOM
rocygapcTBeHHOM oOpaszoBatenbHOM cranaapre COO, c¢ yuérom KonHuenuuu npenojaBaHMs
yuebHoro mpenMera «XHMHS» B 00pa3oBaTeNbHBIX opraHuzanusx Poccuiickoit deneparum,
peaIM3yIoLMX OCHOBHbIE 00pa30BaTe/IbHbIE MPOrpaMMbl, 1 OCHOBHBIX 10JI0KeHUH «CTpaTteruu
pa3Butus BocnuTaHus B Poccuiickoit @enepanuu Ha nepuog no 2025 roma» (Pacnopsbxenue
[TpaButensctBa PD 0T 29.05. 2015 Ne 996 - p.).

OcHOBY NOJXO/0B K pa3pabOTKe MPOrpaMMbl [10 XUMUH, K ONPEEIICHUIO 00IIeH CTpaTeruu
00y4yeHMsI, BOCIIMTAHUS M Pa3BUTUS OOy4arOIIMUXCs CPEACTBAMHM y4eOHOro npenMera «XuMHs»
st 10-11 kitaccoB Ha 6a30BOM ypOBHE cOCTaBMWIM KOHLENTyanbHble nonoxeruss ®I'OC COO o
B3aUMOOOYCIIOBIIEHHOCTH LIeJIeH, COZiep KaHus, Pe3yJIbTaTOB 00y4eHuUsl U TpeOOBAHUM K YPOBHIO
[OJTOTOBKU BBIITYCKHUKOB.

Xumuueckoe o0pa3oBaHME, IIOJY4aeMoO€ BBIIYCKHHKaMU  0011e00pa30BaTenbHOM
OpraHM3aliy, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXKUT
3aBepILIAIOIIMM 3TalloM pealu3alidy Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
LEHHOCTEH, IPUCYIIUX LIETOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LICHHOCTH KacatoTCs
MO3HAHUS 3aKOHOB IPUPOBI, (OPMHUPOBAHUS MHUPOBO33PEHUS U OOLIEH KyJIbTyphl YEJIOBEKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U IMPUPOAHON Cpelie.
Peanuzyercs xumudeckoe oOpa3oBaHHe OOy4yaroIIMXCS Ha YpOBHE CpegHero oOIIero
o0pa3oBaHMs CpeCTBAMU y4eOHOro mpeamera «XuUMHs», CoAepkKaHUe U MOCTPOEHUE KOTOPOTO
olpesieNieHbl B MpOrpaMMe MO0 XUMHM C Y4ETOM CHeUn(UKH HAyKH XUMHM, €€ 3HAaueHus B
MO3HAHUM TPHUPOJIbI U B MaTepUAIbHON JKU3HU OOILECTBA, a TaKKe ¢ y4ETOM OOUIMX ILiened u
NPUHIUIOB, XapaKTePU3YIOLUIMX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpeIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMUS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK UTpaeT 0coOyr0 poJib B COBPEMEHHOM
LIUBUJIM3AlMHU, B CO3/aHUM HOBOM 0a3bl MaTepHalibHON KynbTypbhl. OHa BHOCUT CBOM BKJaja B
(dbopMHpOBaHUE PAllMOHATILHOIO HAYYHOTO MBIIUIEHHS, B CO3JaHUE LI€JIOCTHOIO MPEICTaBICHUS
00 OKpy’KarollleM MHUpe KakK O €IMHCTBE MPUPO/Ibl U YEJIOBEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEIECTBEHHOIO COCTaBa OKPYXArOILIET0 MHpa, OCO3HAHMS B3aWMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMU 00JIACTSIMHU MPUMEHEHHUSI.

TecHO B3anMOAENUCTBYS C IPYTUMHU ECTECTBEHHBIMU HAYKaMH, XUMUS CTaJIa HEOThEMIIEMOM
4acTbl0 MUPOBOHM KYJbTYpbl, HEOOXOJUMBIM YCJIOBHEM YCHEIIHOTO TpyAa M >KU3HH KaXJ0ro
yneHa oOmiectBa. CoBpeMeHHass XUMHsS Kak HayKa CO3HWJaTelibHas, KaK HayKa BBICOKHX
TEXHOJIOTHI HalpaBjleHa Ha pelleHHe [I00aNbHBIX Npo0JieM YCTONYMBOIO pPa3BUTHUS
YeJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOH, MUIIIEBOM, IKOTIOTUUECKON O€301aCHOCTH U OXPaHbI
3JI0POBB.

B cootBercTBMM C OOMMMH LENSIMH M TNPUHLUIAMH CpPEIHEro oOuiero oOpazoBaHMS
conepkanue npeamera «Xumus» (10—-11 kmacesl, 6a30BbI ypOBEHb N3YUEHHSI) OPUEHTHPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJTOTOBKY OOYyYaroImuxcs, HEOOXOAUMYIO UM JJIs
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEUIHOTO BKIIOYEHHUS B JKHU3Hb COLIMYMA,
NPOIOJDKEHHS 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3AHHBIX HETTOCPEICTBEHHO C XMMHUEH.

CocraisromuMu npeamera «XuMus» IBIs0OTCS 0a30Bble Kypchl — «OpraHuyeckast XUMUs»
1 «O011as 1 HeOpraHMYecKask XMMHUS», OCHOBHBIM KOMIIOHEHTOM COJIEPKaHMs KOTOPBIX SBIISIOTCS
OCHOBBI 0a30BOM HAYKH: CHCTEMa 3HAHUH 110 HEOPTaHUIECKON XMMHH (C BKIIOUYECHHUEM 3HAHUH U3
oOrielt XuMHuK) U oprannyeckoi xumun. @opMupoBaHue TaHHON CUCTEMbI 3HAHUH NTPU U3YyUECHUU
npeaMera 00ecreuynBaeT BO3MOXKHOCTh pACCMOTPEHHSI BCETO MHOT000pa3Hsl BEIIECTB HA OCHOBE
OOIIMX MOHATUHN, 3aKOHOB U TEOPHA XUMUH.



Crpykrypa coaepkanust KypcoB — «Opranuueckas xumusi» u «O0mas 1 HeopraHu4eckast
XUMUS» cHOpMHUpPOBaAHA B MPOTpamMMe IO XMMHHM Ha OCHOBE CHCTEMHOIO MOAX0/1a K U3YyYCHHIO
yueOHOro Martepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHUI Ha
ONpENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce€ OpPraHMYeCKOM XHMHU BEIIEeCTBa
paccMaTpUBaIOTCSI Ha YPOBHE KJIACCMUECKOW TEOPUU CTPOCHUSI OPraHUYECKUX COCIWHEHUM, a
TaK)K€ Ha YpPOBHE CTEPEOXMMHUYECKUX M 3JIEKTPOHHBIX IMPEACTaBICHUN O CTPOCHHUM BELIECTB.
Cenenusi 00 M3y4aeMbIX B KypCe BEIIECTBAX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOIOB 1O
CIIOKHBIX OMOJIOTUYECKH AKTHUBHBIX COCAMHEHMH. B Kypce opraHuyeckoil XMMUU MOJIy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHUs MEPBOHAYAILHBIC
MPEJICTABICHUS] O XUMUYECKON CBSI3U, KJIAaCCU(PHUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOICTB BEILLIECTB OT UX CTPOCHHUS, O XUMUUYECKON PEAKIUU.

[Ton HOBBIM YIJIOM 3peHHsI B IpeaMeTe «XuMus» 0a30BOro ypoBHS paccMaTpHUBaeTCs
WU3YYCHHBII Ha YpPOBHE OCHOBHOTO 0OImEro oOpa3oBaHHS TEOPETUYCCKHH MaTepuan u
dakTosornueckrue CBEACHHs O BEIIECTBAX U XMMUYECKOHN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas ¥ HEOpPraHWYEeCKass XUMHUsD» O0YYarOIUMCS TIPEOCTABISETCS BO3MOXHOCTh OCO3HATh
3HaYeHHE TMEPUOJNYECKOr0 3aKOHA C OOIIETEOPEeTHYECKHX W METOJOJOTMYECKUX TMO3UIIHA,
riry0Xe TMOHSATh MCTOPUYECKOe M3MEHeHHe (DYHKIMA 3TOro 3aKoHa — OT 00OOIIaromei 10
OOBSACHSIONIEH U MPOTHO3ZUPYIOICH.

Enunas cucrema 3HaHMN O BaKHEWIHMX BEUIECTBAX, MX COCTaBE, CTPOCHHH, CBOWCTBAX U
MPUMEHEHHUH, & TAKKE 0 XUMUYECKUX PEAKLHUSIX, UX CYITHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUs
nomnonHsercss B kKypcax 10 wum 11 KkiaccoB naieMEHTaMU  COJEp)KAHHS, HMMEIOIUMU
KYJIbTYPOJIOTHUECKU M TPUKIAJAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAaHHIO
B3aUMOCBSI3M XUMHUU C JIPYTUMH HayKaMH, PaCKphIBAIOT €€ poJib B TIO3HABATEIbHOW H
MPAKTUYECKON JEsITeNbHOCTH YelIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBaKEHHUS K IMPOIIECCY
TBOpPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOIeMax, CBSA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIUBATh MH(DOPMAIIMIO U MPUMEHSTH €€ JJIsl TOTOJHEHUsI 3HAHUN, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a7ad. B 1emnom coxepxkanue
y4aeOHOro mpeaMera «XUMHUs» TaHHOTO YPOBHS U3YYEHHUS OPUEHTHPOBAHO HA (POPMUPOBAHUE Y
00y4JaromnXxcsi MUPOBO33PEHUECKON OCHOBBI /Il TOHUMaHUsl GUIOCOPCKUX UICH, TaKUX Kak:
MaTepUaIbHOE €IMHCTBO HEOPTAaHWYECKOTO W OPTraHWYECKOr0 MUpPA, OOYCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOECHHMEM, IO3HABAEMOCTh MPUPOIHBIX SIBJICHUI MYyTEM 3KCIIEPUMEHTA
W pelIeHUsS TPOTUBOPEUYHI MEXIYy HOBBIMU (aKTaMH M TEOPETUYECKUMH TPEINOCHIIKAMH,
OCO3HaHHE POJIM XMMHUHU B PEIICHUH IKOJOTUYECKUX MPOOIieM, a Takke MpodieM cOepexeHHs
HHEPTETUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUSI HOBBIX TEXHOJIOTHI  MaTepHaJIOB.

B mnane pemenus 3a1a4 BOCIUTAHUS, PA3BUTHS U COITUATM3AINHT 00YJIAIOIIUXCS IIPUHSATHIC
MporpaMMON 0 XMMHH TIOAXOJbl K OMPEIEICHUIO COAEPKaHWs W TIOCTPOCHUS TpeaMeTa
npelycMaTpuBaoT (OpMUPOBAHUE YHHUBEPCATbHBIX YUYEOHBIX ACWCTBUN, MMEIOIUX 0a30Boe
3HAQUYEHHWE JUTSI Pa3IMYHBIX BHUJOB JEATEIBHOCTH: pEIIeHUs MpoOjieM, IMOWCKa, aHaau3a u
0o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOU U
HCCJIEI0BATENbCKOM IeATeTbHOCTH, 3aHUMAIOIIECH BAXKHOE MECTO B TIO3HAHUU XUMUH.

B npaktuke npenogaBaHusi XMMUAW KaK Ha YPOBHE OCHOBHOTO OOIIET0 00pa3oBaHMsl, TaK U
Ha YPOBHE CPETHET0 0011IeTr0 00pa30oBaHus, TP ONPEACIICHUN CONePKATEIHPHON XapaKTEPUCTHKN
nejaell M3ydeHWs NpelMeTa HanpaBlIEHUEM MEePBOCTENEHHOW 3HAYMMOCTH TPAAUIMOHHO
npu3Haércs (QopMUpOBaHHME OCHOB XHUMHUYECKOW HAyKM Kak 00JIacTU COBPEMEHHOTO
€CTECTBO3HAHMS, TPAKTUYECKOM JIEATETbHOCTH YEJIOBEKA U KaK OJIHOT'0 U3 KOMIIOHEHTOB MUPOBOM
KyJabTypbl. C METOIUYECKON TOYKHM 3PEHHUS TAaKOW MOAXOJ K ONPENEICHHIO Ielel H3ydeHUs
MpeIMETa SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHo JTaHHOW TOYKE 3pEHHUs TJIABHBIMU ILIEJISIMU HU3y4YeHUs IpeaMera «XUMHUs» Ha
6azoBoM ypoBHe (10 —11 ki1.) sIBISIFOTCSI:
dbopMUpOBaHHE CUCTEMBbl XHMHUYECKUX 3HAHUN KaK BaXKHEHIICW COCTABISIONICH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpa, B OCHOBE KOTOPOIl JeKaT KIIOYeBbIE MOHATHS, (yHIaMeHTalbHbIE



3aKOHBI U TEOPUU XUMUHU, OCBOCHHUE S3bIKa HAYKU, YCBOEHHE U MOHMMAaHUE CYIIIHOCTU AOCTYITHBIX
000011eHIT MHPOBO33PEHYECKOT0 XapakTepa, O3HAKOMIIEHHE C HCTOpUEH HMX pa3BUTHUS U
CTAHOBJICHUS;

dbopMupoBaHHEe W pa3BUTUE MPEJCTABICHUNA O HAYYHBIX METOJaX IIO3HAHUS BEIIECTB H
XUMHUYECKHUX PEeaKIuid, HEOOXOJUMBIX /il MPUOOPETCHUS YMEHUW OPHUEHTUPOBATHCS B MHPE
BEIIECTB U XUMUYECKUX SIBJICHUI, UMEIOIINX MECTO B IPUPOJIC, B TPAKTUUECKON 1 MOBCETHEBHOMN
KU3HU;

pa3BUTHE YMEHUU U CIOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAOMIOJEHHEM U OObSICHEHUEM
XUMHUYECKOT0 KCIIEPUMEHTA, COOTIOIEHUEM MTPaBUII 0€301acHOro 00paIeHNs C BEIECTBAMHU.

Hapsiny ¢ atum, copepxarenbHas XapaKTepUCTHKA LEeNeld U 3a7a4 U3Y4YEHHUs MpeaMeTa B
nporpamMme o XMMUU YTOUHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU ITPUOPUTETAMHU B
cucteme cpeaHero oduiero oopazoBanusi. CerofHs B MpenoJjaBaHuu XUMHH B OOJIbIICH CTEIIEHU
OTIa€TCs MPEIMOYTEHUE TPAKTUICCKONH KOMIIOHCHTE COJICPKaHUs O0yUICHUS, OPUCHTHPOBAHHOMN
Ha TOJTOTOBKY BBITYCKHHKa OOIIE00pa30BaTEIbHON OpraHHU3alliH, BIAJCIONIET0 HE HaOOpOM
3HaHWHA, a (PYHKIMOHAIBHOH TIPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M yMEHHUSMH AKTHBHOTO
MOJTyYeHUs 3HaHUN U IPUMEHEHHS UX B peajbHOM KU3HU AJIsl PEIICHUS MPAKTUYECKUX 3a/1a4.

B cBa3u ¢ STMM mnpu H3ydeHUM TpeaMera «XUMHUs» JIOMUHUPYIOIIEe 3HAauYeHUE
MPUOOPETAIOT TaKue 1eNU U 33/1a4H, KakK:

aJanTanus o0yJaronuXxcs K YCIOBUSM TUHAMUYHO Pa3BUBAOIIETOCS MEPa, (HOPMHUPOBAHHE
MHTEJJICKTYaqTbHO Pa3BUTONM JUYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYaIUSX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM;

dopMupoBaHue y OOy4YalOLIMXCSl KIIOUEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHLIUN),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHUE TSl PAa3IUYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs POoOIeM,
MOMCKA, aHaimu3a W 00paboTku WHGOpPMAIMU, HEOOXOMUMBIX UIsi TPUOOpPETEHHUs OIbITa
JIeATEIbHOCTH, KOTOpasi 3aHMMAeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe JJI1 OLEHKH C
MO3UIIMHA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB M XMMHUYECKUX MTPOIIECCOB
Ha OpraHU3M YEeJIOBEKA U MIPUPOJIHYIO CPENLY;

pa3BUTHE MMO3HABATEIBHBIX MHTEPECOB, MHTEIIEKTYATbHBIX M TBOPUYECKUX CITOCOOHOCTEH
00y4JaromuXxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHH B
COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTSIMH, UCIIOJIH30BaTh COBPEMEHHBIE HH(GOPMAIIHOHHBIE
TEXHOJIOTHH JJIsl TOMCKA U aHalIn3a yueOHOU U HayYHO-TIOMYyIsIpHOU WH(DOPMALIUKU XUMHUYECKOTO
COJIepKaHuUs;

dbopMUpOBaHUE U pPa3BUTHE y 00YYAIONINXCS aCCOIMATUBHOTO M JIOTMYECKOTO MBIIIIJICHHS,
HaAOJII0/IaTEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOAMMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U TPOBEACHUN XUMUUYECKOT'0 SKCIIEPUMEHTA;

BOCITUTAHUE y O0YJArOIIUXCS YOSKIEHHOCTH B TYMaHUCTUIECKON HAMPABIEHHOCTH XUMUH,
e€ BaXHOW pONIM B PEUICHUH TIO00ATBHBIX MPOOIEM PAIMOHAIBHOTO MPUPOJIONOIb30BAHMUS,
MOTIOJTHEHUSI YHEPTeTHYECKUX PECypCOB M COXPAHEHHUS TMPHUPOJHOTO PABHOBECHS, OCO3HAHUS
HEO00XO0IUMOCTH OEPEKHOTO OTHOIICHHUS K IPUPOJIE 1 CBOEMY 3/I0POBBIO, a TAKXKE MTPHOOPETEHUS
OTIBITA WCITOJIb30BAHUS TTOJIYYCHHBIX 3HAHWM TSl IPUHATHS TPAMOTHBIX PEIICHUN B CUTYaIHsIX,
CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B ydeOHOM maHe cpemHero o0imiero oopa3oBaHUsS MpeaMeET «XHUMHS» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 00macTu «EcTecTBEeHHO-HAYYHBIE PEAMETHI.

OO61iee ynciIo 4acoB, OTBEAEHHBIX AJIS M3y4EHUS XMMHUHU, Ha 0a30BOM YPOBHE CPEIHETO
obmiero oobpazoBanusi, coctaBiser 68 yaco: B 10 kmacce — 34 gaca (1 yac B Heemno), B 11 kimacce
— 34 ygaca (1 gac B Hezemto).



COJAEPKAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenmer opraHudeckod XuMuu: €€ BO3HMKHOBEHHME, pa3BUTHE M  3HAYCHHE
B IIOJIyYE€HUU HOBBIX BELIECTB U MaTepUajoB. Teopus CTPOCHUsI OPraHMUYECKUX COCIUHEHHUH A.
M. BytnepoBa, €€ ocHOBHblE MONOKEHUsA. CTPyKTypHble (DOpPMYJIbI OpPraHMYECKUX BEIIECTB.
['omomnorus, nzomepus. XUMHUYECKas CBSI3b B OPraHUYECKUX COEOUHEHMSIX — OJMHApHBIE U
KpaTHBIE CBS3H.

[TpencraBienue o Ki1accuPpUKaUM OpraHunYecKuX BelecTB. HoMeHkaTypa oprannyeckux
COEMHEHUH (cuCcTeMaTH4ecKas) ¥ TPUBUAJIbHbIE Ha3BaHUS BaKHEHIINX [TPEeICTaBUTENEN KIIAaCCOB
OpraHMYECKUX BEILECTB.

OKCIEpUMEHTAJILHBIE METO/Ibl M3YYEHHUsS BEIIECTB U WX NPEBPAILCHUN: O3HAKOMIICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJEIUPOBAHHE MOJIEKYI
OpPraHMYeCKHUX BEIIEeCTB, HAOJIOJEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
NPEBPAICHUIO OPTAaHWMYECKUX BEIECTB P HarpeBaHUH (IUIaBICHUE, OOYTIIMBAHNUE Y TOPCHHUE).

Yraesoaopoabl

AJKaHBI: COCTaB M CTPOEHHE, TOMOJIOTWYECKMH psja. MeTraH W 3TaH — mpocTeilimue
IPEeCTaBUTEIN ATKAHOB: (hpU3NUYeCcKre U XUMUYECKUE CBOWCTBA (peaKIMK 3aMeILeHHsI K TOPEHUs]),
HaXO0XJ/IEHNE B IPUPO/IE, TOTYUEHHE U IPUMEHEHHUE.

AJTIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTMYECKUN psiAl. DTHIEH U NPONWIEH — IpocTeime
NPEJICTAaBUTENIN AJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJloreHUpPOBaHUs, TUAPATALIUHU, OKUCIICHHS U OJIMMEpHU3alluN ), OJyYeHHE U IPUMEHEHHE.

Ankanuensl: OyranueH-1,3 u merunOyramueH-1,3: cTpoeHHe, BaKHEHIINE XUMHUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KaydyKa 1 Pe3UHBbI.

AJKUHBI: €OCTaB U OCOOEHHOCTH CTPOEHHMs, TOMOJIOTMYECKHH psia. AneruneH —
NPOCTEUIINIA MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (pr3nyeckre U XUMUYECKHUE CBOICTBA
(peakuuy THIPUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIH, TOPEHHUSI ), TOJTy4YE€HUE U IPUMEHEHHE.

Apenbl. benson: cocraB, cTpoeHue, (uU3MYeCKHMEe M XMMUYECKHE CBOMCTBA (peakiuu
TaJIOTEHUPOBAHUSI W HUTPOBAHMS), MOJy4yeHUE M MpUMEHeHue. Tonyon: cocmas, cmpoeuue,
Qusuueckue u XumuiecKue Ce0lUCmea (peaKyuu 2aio02eHUpo8anus U HUMpPOBAHUs), NOIyYeHUe U
npumenenue. TOKCHYHOCTh ~ apeHOB.  ['eHeTHueckass  CBA3b  MEXIYy  YIVIEBOJOPOJAMHU,
MIPUHAJIEKAIIMMU K Pa3JIMYHbIM KJIacCaM.

[TpuponHble UCTOUYHUKU YTIIEBOJOPOAOB. [IpupoaHbIii ra3 U MOMyTHbIE HEPTSHBIE Ta3bl.
Heds u e€ npoucxoxaenue. CnocoObl mepepaboTKu HePTH: epEroHKa, KPEKUHT (TEPMUYECKHIH,
KataauTuueckuit), mmponu3. Ilpogykrel mnepepa®oTku  HedTH, HUX NpPUMEHEHUE B
MPOMBIIIJICHHOCTH U B ObITY. KaMeHHBII yroib ¥ MPOYKTHI €ro nepepadoTKH.

OKCIepUMEHTAIbHBIE METO/Ibl M3YUYEHHS BEIIECTB M MX MPEBpAICHUN: 03HAKOMJIEHHE C
o0pa3iaMu MIacTMacc, KaydyKoB U pe3uHbl, Kojutekuuu «HepTb» u «Yroap», MoxenupoBaHue
MOJIEKYJ YIJIEBOJOPOJIOB M TaJION€HONPOU3BOIHBIX, IPOBEJCHHE IPAKTUYECKONH pPabOTHI:
MIOJIyUYEHHUE 3TUIIEHA U U3YUYEHHE €r0 CBOMCTB.

Pacu€rHblc 3aaun.

Bbuncnenuss mo ypaBHEHHMIO XHMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYEeCTBa
HCXOJIHOTO BEILECTBA WIIM MPOLYKTa PEaKLUH 10 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO
U3 UCXOJHBIX BEIIECTB WIH IIPOJYKTOB PEAKIUN).




Kucaopoacoaepxamme oprannyeckne coeiMHeHUs!

[IpenenpHble OIHOATOMHBIE CIUPTHL. MeETaHOI M 3TAaHON: CTPOCHHE, (U3NYECKHE HU
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTHBHBIMU METaJlJIaMH, TajJOr€HOBOJOPOJIaMH, TOPEHHE),
npruMeHeHue. BonopoiHbie ¢BA3M MeXy MOJIEKYyJIaMy CUpTOB. JleficTBue MeTaHOIa U 3TaHOJA
Ha OpPraHu3M YEJIOBEKa.

MHoroatomMHble CHOUPTHI. ODTWIEHITIMKOAb M TJMLEPUH: CTpOeHHE, (U3NYeCKue U
XUMHUUYECKHE CBOMCTBA (B3aMMOIECHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peakus Ha
MHOIOaTOMHBIe CcHMpThl). JlelicTBue Ha opraHu3M denoBeka. IIpuMeHeHue riuuepuHa H
STUJICHTJIUKOJISL.

@deHouI: CTpOEHUE MOJIEKYJIbl, PU3NYECKHE U XMMUYEeCKHEe CBOHCTBA. TOKCHYHOCTD (heHoIa.
[Tpumenenue ¢penona.

Anbnerunpl U kemonvl. DopManblerui, aueTaIbIETHJ: CTPOEHUE, (U3MUecKue Hu
XUMHYECKHE CBOWCTBA (PEaKIMM OKHUCIIEHUS U BOCCTAHOBJICHHS, KAauyeCTBEHHBIE PEaKIUM),
HOJIy4EeHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpeeNbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAS M YKCYCHast KUCIOTHI:
CTpoeHue, pU3NUECKUue U XUMHUYECKUE CBOICTBA (CBOMCTBA, 00LIME I KJlacca KUCIIOT, PeaKusl
TepuUKaANMU), TOoNydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAsh KHCIOTHI Kak
IPEJCTaBUTEIN BBICIIUX KapOOHOBBIX KUCIOT. MblIa Kak COJIM BBICIINX KAPOOHOBBIX KUCIIOT, UX
MOIOLIEE IEUCTBHE.

Crnoxnble 3¢Upbl KaKk TPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['MAPOIU3 CIOXKHBIX I(PHUPOB.
Kupsl. I'maponus xupos. [IpuMeHneHnne )xupoB. buonorudeckas poJib )KUPOB.

VYrneBoasl: cocTaB, KiaccupUKalys yriaieBoJoB (MOHO-, TU- U nosimcaxapusl). [roko3a —
IPOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOCHHUS MOJEKYJbl, (PU3MUECKUEe U XUMUYECKUE
cBoiicTBa (B3aumozeiicteue ¢ ruapokcuaom menu(Il), okucienne aMMuaqHbIM pacTBOPOM OKCHAA
cepebpa(l), BoccraHoBiIeHHE, OpOKEHUE TIIOKO3bI), HAXOXKJICHHUE B TMPUPOJE, MPUMEHEHHUE,
6uonornyeckas poib. PoTocuHTe3. PpyKTO3a KaK H30MEP IITIOKO3bI.

Kpaxman u nemironosa kak npupojHble noiaumepsl. CTpoeHue Kpaxmalia U LeJUTFOJIO03bI.
dusnyueckue 1 XMMUYECKHe CBOMCTBA Kpaxmaia (THJIpoJIn3, KadeCTBEHHAs PEaKIMs C HOAO0M).

OKCIEpUMEHTAJIbHbIE METOJbl M3YYEHUs BELIECTB W MX MPEBpALllEHUH: NpoBeIeHueE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KaueCTBEHHbBIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKHcIeHHe 3TaHoja okcuaoMm wmeau(Il)), MHOroaToMHbIX
cnupToB (B3auMmojeiicTBue raunepuHa c¢ ruapokcunom meau(ll)), anprernnoB (okucieHue
aMMUay4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(Il), B3aumoaeiicTeue kpaxmana
C MO/IOM), TIPOBEJIEHHE MPAKTUYECKON pabOThI: CBOWCTBA pacCTBOPA YKCYCHOU KUCIIOTHI.

PacuérHble 3a1aun.

Bbluncnenuss mo ypaBHEHHMIO XMMHYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYeCcTBa
MCXOJJHOTO BEIIECTBA MIIM IPOAYKTA PEAKIIMK MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WIN IPOJYKTOB PEAKIUN).

A3oTconepikaliie opraHn4eckiue CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(pOTEpHbIe OpraHndeckrue coeAuHeHus. Pu3nueckne 1 XUMUYECKHe
CBOICTBa aMUHOKHUCIOT (Ha mpuMepe IIHIKMHA). buojormyeckoe 3HaueHHE AMHMHOKHCIIOT.
Ilenrtu b

benkn kak mpupoJHBIE BHICOKOMOJIEKYISIpHBIE coeAuHeHUs. [lepBuuHas, BTOpUYHAs U
TpPEeTUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: THUAPONU3, JEHATypalus,
KaueCTBEHHBIC PEaKIIMK Ha OCITKHU.

OKcliepUMEHTAIbHbIE METOJbl M3YUYCHHS BEIIECTB W MX IPEBpAIICHUHN: HAOIIOJCHHE U
ONUCaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypalus OEIKOB INpH HarpeBaHWM, LIBETHBIE
peakiuu OEIKOB.

BbIcOKOMOIIEKYJISIPHBIE COCIMHEHUSI

OcHOBHBIE MOHATUS XHMHUU BBICOKOMOJIEKYJISIPDHBIX COEIUHEHHWI: MOHOMEp, IOJIMMED,
CTPYKTYPHOE 3BEHO, CTEMEHb IOJIMMEpPU3ALUU, CpelHsAs MoJeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJMMEPHU3ALUS U TOJIMKOHEHCALIHSL.




OKCTIIEpUMEHTAILHBIE METOJIbI M3YYCHHsS BEIISCTB M HMX MPEBPAIICHUN: 03HAKOMIICHHE C
oOpa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAYYYKOB.

MeXnpeAMETHBIE CBS3H.

Peanm3zanusi MeXINpeIMETHBIX CBSI3€M MPU M3yYEHUM OpraHuydeckod xumuu B 10 kimacce
OCYILECTBIISICTCSI Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSATHHA, TaKk U
MOHSTHM, SBIISIOUIMXCS CUCTEMHBIMU JJIS1 OTJIENIbHBIX MIPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OOme ecTeCTBEHHO-HAy4YHbIC TOHATHUS: SIBJICHWE, HAYYHBIH (akT, TUIMOTE3a, 3aKOH,
TEOpus, aHalu3, CHUHTE3, KiIacCupUKalusd, TMEePUOJUYHOCTh, HAOIIOJCHUE, HW3MEpPEeHUE,
HKCIEPUMEHT, MOICTTMPOBAHUE.

®duzuka: Matepusi, SHeprusi, Macca, aToM, dJIEKTPOH, MOJIEKYJla, SHEPIe€TUYECKUI YPOBEHb,
BEIIIECTBO, T€JI0, 00BEM, arperaTHoe COCTOSIHUE BELIECTBA, (PU3MUECKUE BEIUYMHBI U €TUHHIIBI UX
U3MEpEeHHUS.

Bbuonorus: kierka, opraHusM, Omocdepa, OOMEH BEHIECTB B OpraHu3Me, (HOTOCHHTE3,
OMOJIOTUYECKH aKTHBHBIE BellecTBa (OENKU, YIIIeBOIbI, KHUPHI, PepMEHTHI).

['eorpadus: MuHepabl, TOPHBIE TOPOIBI, TIOJIE3HBIE HCKOIAEMBbIE, TOILUINBO, PECYPCHI.

TexHonorus: nuiieBble TPOAYKTHI, OCHOBBI PAIlMOHATIBLHOTO MUTAHU, MOIOIINE CPEICTBA,
JICKapCTBCHHBIE M KOCMETHYECKHE MTPETapaThl, MATEPHAIIbI U3 UCKYCCTBEHHBIX M CHHTETUYCCKIX
BOJIOKOH.

11 KUIIACC

OBIIASA U HEOPTAHNYECKASA XUMUSA

TeopeTuvyeckue OCHOBbI XUMHHU

XuMuyeckuit osnemMeHT. AToM. Sapo aroma, U30TOMBL. DIEKTpOHHAs 000JI0YKa.
DHepreTUYecKrue ypoBHHU, MMOAYPOBHU. ATOMHBIE OpOUTalH, S-, p-, d- anemenTsl. OcoOeHHOCTH
pacrpeieieHusi SJIEKTPOHOB MO0 OpOUTANSIM B aTOMaxX AJIEMEHTOB IMEPBBIX YETHIPEX MEPUOJIOB.
OneKTpoHHask KOH(QUTypalus aTOMOB.

Ilepuonnueckuii 3akoH U llepuomgmueckas cucrema XUMHYECKHX JJIeMEHTOB /[l
N. MenpneneeBa. CBsi3b MEpUOAMYECKOTO 3akoHa W [lepumonuueckoi CHUCTEMBl XUMHUYECKHUX
sanemeHToB JI. U. MenneneeBa ¢ COBpeMEHHOW TeOopuUel CTPOEHHsS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUS CBOMCTB XMMHUYECKUX AJIEMEHTOB U 00pa3yeMbIX MMH MPOCTHIX U CIIOKHBIX BEIIECTB
0 TPYIIaM U Nepruoaam. 3JHaueHUue NEePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenune BemiecTBa. XHMHYECKash CBs3b. BUIBI XUMHUYECKON CBsI3M (KOBaJIEHTHAsS
HEMNoJIsIpHasl W TOJSApHAas, MOHHAs, MeTajndyeckas). MexaHu3mbl 00pa3oBaHHsI KOBaJCHTHOMN
XUMUYECKON CB3U (OOMEHHBIN M JTOHOPHO-aKIenTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTD.
DNEeKTpOOTpULIATENbHOCTh. CTeneHb OKuciieHus. IOHbI: KaTHOHBI U AaHUOHBI.

BemiecTtBa MOJIEKYJISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHMS. 3aKOH MOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMBI KPUCTAIMYECKUX PEHIETOK. 3aBUCMMOCTh CBOWCTBA BEUIECTB OT THIIA
KPUCTAJUIMYECKON PEIETKH.

ITonaTtue o nucnepcHbIX cucremax. ICTUHHBIE M KOJUIOUIHBIE PacTBOPBI. MaccoBast 10
BEIIIECTBA B PaCTBOPE.

Knaccudukanus Heopranndeckux coequHeHnil. HoMeHkmarypa HeopraHuuecKux BEIeCTB.
['eneTnyeckas CBA3b HEOPraHWUYECKUX BEIIECTB, MPUHAAICKANIUX K PA3ITMYHBIM KIIACCaM.

Xumnueckass peaknus. Krnaccudukanus XUMHUECKMX peakiUii B HEOPraHHMYECKOW H
OpraHNYEeCKOM XMMHUH. 3aKOH COXPAaHEHHs MACCHl BEUIECTB, 3aKOH COXPAHEHHUsS U MPEBpALICHUS
SHEPTUU MPU XUMHUYECKUX PEAKIUIX.



CKOpOCTh peakiuu, €€ 3aBUCHUMOCTb OT pa3iu4HbIX (hakTopoB. OOpaTHMbIE pEaKIUH.
Xumnueckoe paBHoOBecHe. (DAaKTOpbI, BIUAIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
ITpunnun Jle larense.

OnekTponauTnueckas auccouuanus. CunbHble U cialble 37eKTpoiauThl. Cpena BOAHBIX
pacTBOPOB BEILLECTB: KUCasi, HEUTpallbHAas, 111eJI0YHasl.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKIIUH.

OKCIEpUMEHTAJIbHBIE METOJbl M3YYEHMsI BEIIECTB W WX NPEBPAIICHUN: JEMOHCTpaLuUs
tabnun «llepuoguueckas cucrema xumudeckux snemeHToB [I. U. MenpeneeBa», u3ydeHue
Mozelen KPUCTAIUIMYECKUX PELETOK, HabroaeHne
U OMHCaHUe JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKeHHE MEPOKCHIa BOAOPOIa B
IPUCYTCTBUM  KaTaJnu3aTropa, OINPEACNIEHUE Cpelbl pacTBOPOB BEIIECTB C  IIOMOIIBIO
YHHUBEPCAIHHOIO MHJMKATOPA, PEaKIIM MOHHOTO OOMEHa), MPOBEICHUE MPAKTHUECKONH paboThI
«BnusHue pa3nuuHbIX (PAKTOPOB HA CKOPOCTh XMMHUECKON pEeaKIIUm».

Pacuérnbie 3a1a4u.

Pacuérbl o ypaBHEHUSIM XUMHUYECKUX PEAKLIHUMA, B TOM YHUCJIE TEPMOXUMUYECKUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM MTOHATHUS «MACCOBAasi JOJIS BEILIECTBAY.

Heopranuveckasi Xumus

Hewmeramnsl. [lonoxenue Hemeramios B [lepuoauyeckoil cuctemMe XMMUYECKUX 3JIEMEHTOB
H. U. MenneneeBa U 0COOCHHOCTH CTpOeHMsI aTroMOB. Du3nMyeckue CBONCTBA HEMETAJUIOB.
AmnoTponusi HEeMeTaJuIoB (Ha MpuUMepe KUCIopoia, cepsl, hocdopa u yriaepoaa).

XVWMHUYECKUE CBOWCTBA BaXXHEHINMX HEMETA/UIOB (TaJOreHOB, cephl, a3ora, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUA0B, KUCIOPOICOAEPKALIUX KUCIOT, BOJOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUIIINX HEMETAIUIOB U UX COEIUHEHUH.

Meramnsl. Ilonoxenune meramioB B [leproandeckoil cucTeMe XUMUYECKUX JIEMEHTOB /.
. MenneneeBa. OCOOEHHOCTH CTPOEHMS 3JEKTPOHHBIX 000JI0YeK aTOMOB MeTamioB. OOmue
¢uznueckue cBoiicTBa MeTayioB. CIUlaBbl METANIOB. DJIEKTPOXMMMUYECKUN psifl HANpsKEHUM
METaJIOB.

XUMHYECKHUE CBOMCTBA BAKHEHIIMX METAUIOB (HATpWUM, Kalui, KaJdbllUid, MarHwi,
QITIOMUHHM, IUHK, XPOM, KE€JI€30, ME/Ib) U UX COECIMHEHUM.

O61ue criocoOb! Moay4YeHUs! MeTauIoB. [IpruMeHeHne MeTauioB B OBITY U TEXHHKE.

OKCIIEPUMEHTAIbHBIE METOJIbl M3YYEHHsS BEIIECTB W WX MPEBPAIICHUN: H3Yy4YeHHE
KOJUIEKIIMK «MeTalibl U CIUIaBbl», 00pa3lioB HEMETAJUIOB, PELICHHE SKCIIEPUMEHTAIILHBIX 33/1a4,
HaOMO/IeHUE U OIMHCAaHWE JEMOHCTPAIMOHHBIX W JIaOOPATOPHBIX OMBITOB (B3aUMOJICHCTBUE
TUIPOKCHIA ATIOMHHHMSI C PaCTBOPaMH KHUCJIOT U IIeNIouel, KaueCTBEHHbIE peaKIIMi Ha KaTHOHBI
METaJIJIOB).

PacuérHble 3a1aun.

Pacuérsl Macchl BelecTBa MM 00bEMa ra3oB M0 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO U3 yYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KOIMUYECTBA
BELIECTBA) IPOAYKTOB PEAKIIUH, €CIIU OJHO U3 BELIECTB UMEET IIPUMECH.

XUMUA U KU3Hb

Posib xumun B obecrieueHUH HKOJIOTHUECKOM, SHEPreTHYeCKON U MUIIeBOi 0e30MacHOCTH,
pa3BUTHU MeAUIMHBL. [[oHSATHE 0 HAYYHBIX METOIaX MO3HAHUS BEIIECTB M XUMHUECKUX PEAKIIHA.

[TpencraBienust 06 OOMIMX HAYYHBIX TPUHIUIIAX TPOMBIIUICHHOTO MOTYYSHHS BaXKHEHIIINX
BEIIECTB.

UYenoBek B MHpE BEIIECTB M MaTEPHUAJIOB: BaKHEHIIME CTPOUTEIbHBIE MAaTepUalIbl,
KOHCTPYKIIMOHHBIE MaTepUallbl, KPAacKH, CTEKJIO, KepaMuKa, MaTepuajbl I DSJICKTPOHUKH,
HAaHOMAaTepHAaJIbl, OPraHNYECKHE U MUHEPATIbHBIC yI0OpEHUSI.

XuMHS U 370pOBbE YEIOBEKA: IPAaBHJIA HCIOJIB30BAaHUSA JIEKAPCTBEHHBIX IpENaparos,
paBuiIa 6e301macHoro HCIIOJIb30BaHUS npenaparoB OBITOBOIA XUMUU
B [IOBCEIHEBHOM KU3HU.

MeXnpeAMETHBIE CBS3H.




Peanuzanus MexXnpeIMeTHBIX CBsI3€i pU U3y4eHUH 0011ei 1 HeopraHnuecko XxumMun B 11
KJIacce OCYIIECTBIISIETCS] Yepe3 UCIOIb30BAHNE KAaK OOIMX €CTECTBEHHO-HAyUHBIX IOHATHUH, TakK
U TIOHATUM, SABIISIIOIIUXCS CHUCTEMHBIMH JUIsl OTHENBHBIX INPEIMETOB E€CTECTBEHHO-HAYyYHOTO
LUKJIA.

OO0111e ecTecTBEeHHO-HAYYHbIEC TOHATHUS: HAYYHBIN (DAaKT, TUTIOTE3a, 3aKOH, TEOPHS, aHAIIU3,
CHHTE3, Kiaccu(ukauus, NEepUOJUYHOCTb, HAONIOJEHHE, HKCIEPUMEHT, MOJCIUPOBAHHE,
U3MEPEHHUE, SBJICHUE.

®usnka: marepus, dHEpPIus, Macca, aTOM, JJIEKTPOH, NPOTOH, HEHUTPOH, MOH, H30TOIl,
paJOaKTUBHOCTb, MOJICKYJA, HEPreTHUECKHH ypOBEHb, BEILECTBO, TENO, 00BEM, arperarHoe
COCTOSIHUE BEIECTBA, (GU3NUECKUE BEJIMYMHBI U €AUHULIBI UX U3MEPEHUsI, CKOPOCTb.

Buonorusi: kierka, opraHusM, JKocHUcTeMma, Ouocdepa, MakKpo- W MHUKPOIIEMEHTHI,
BUTaMMHBI, OOMEH BELIECTB B OpPraHU3Me.

I'eorpadust: MuHEpabl, TOPHBIE TOPOIBL, TIOJE3HBIE HCKOTIAEMBbIE, TOIUINBO, PECYPCHI.

TexHonorus: Xumu4eckasi IPOMBIIUIEHHOCTb, METAJITYPIHsl, IPOU3BOJICTBO CTPOUTEIBHBIX

MaTcpuraioB, CEIbCKOXO03SHCTBEHHOC IMPpONU3BOJACTBO, nuuieBas IMPOMBIIIJICHHOCTD,
Q)apMaHeBTI/I‘IeCKaﬂ IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMCTHYCCKUX [npceraparTros,
IMPONU3BOACTBO KOHCTPYKIUMOHHBIX MarcpuraioB, OJICKTPOHHAA MMPOMBIIIJICHHOCTD,
HAaHOTCXHOJOI'NHU.

[NIAHUPYEMBIE PE3VJIbTATBI OCBOEHUA [IPOTPAMMBI 110 XMMHWU HA
HbA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30BAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3yjabTaTaM OCBOEHUS OO0YYaroIIMMMCS
IporpaMM CpeAHero oOIero oopazoBaHMs (JIMYHOCTHBIM, METANPEIMETHBIM U NPEIMETHBIM).
HayuHo-MeTonnueckoil OCHOBOM i pa3pabOTKM IUIAHUPYEMBIX pPE3yJbTaTOB OCBOEHUS
IpOTrpaMM CpeAHEro o0IIero 00pa3oBaHus SABISETCS CUCTEMHO-ESTEIbHOCTHBIHN MOIXO/.

B cooTBeTCTBHM € CHCTEMHO-AEATEIBHOCTHBIM IOJXOJOM B CTPYKTYPE JIHYHOCTHBIX
pe3yabTaTOB OCBOCHUS MpeIMeTa « X MMHsI» Ha YPOBHE CPEeTHEr0 0011ero 00pa3oBaHus BbIIEICHBI
CJIEAYIOLIME COCTaBIIAIOIIHUE:

0CO3HaHHE OOYYAIOIIMMHCS POCCUMCKON TIpa)IaHCKOW HIEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTEIIBHOCTH U CAMOOIIPEIEICHHIO;

HaJINYMe MOTUBAIMH K 00yUEHHIO;

IeJICHANPABICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIECHUH JIMYHOCTH HA OCHOBE KITFOUEBBIX
IEHHOCTEW M UCTOPUUECKUX TPATUIUNA 0a30BOM HAyKU XMMUHU;

TOTOBHOCTh M CITOCOOHOCTH OOYYarOIIUXCs PYKOBOACTBOBATHCS B CBOEH IESTEIHHOCTH
[IEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAaMH, TPUCYIIMMHU LEJIOCTHOH CHCTeME XMMHUYECKOTro
o0pa3zoBaHus;

HaJIMYMe TMPABOCO3HAHMS HKOJOTHYECKOM KyJIbTyphl M CHOCOOHOCTH CTaBUTh LEIU H
CTPOWTH )KU3HEHHBIC TIIAHBI.

JIMYHOCTHBIE PE3yIbTAaThl OCBOCHUS MpeaMeTa « XMMUSD» JOCTUTAIOTCS B €AMHCTBE yueOHOM
U BOCIIUTATEIHHOHN JIEATEIIEHOCTH B COOTBETCTBUU C TYMaHUCTHUECKHUMH, COIMOKYIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IEHHOCTSMU U HJEaJaMH POCCHUHCKOTO T'Pa)JIaHCKOTO OOILIECTBa,
INPUHATBIMU B OOILECTBE HOpPMaMH M IPABUJIAMU MOBEICHMsI, CIIOCOOCTBYIOIIMMHU Ipoleccam
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPAaBCTBEHHOTO CTAHOBJICHUS JTMYHOCTH O0YUYaIOIIUXCSI.

JIMYHOCTHBIE PEe3yJabTaThl OCBOCHMS IpeaMeTa «XUMUS» OTPaXKarT c(HhOPMUPOBAHHOCTb
OTIbITA IT03HABATEIBHON U MPAKTUYECKOHN AEATEIBHOCTH 00YUaIOIIMXCS IO PeaTH3aliy PHUHITHIX
B OOIIIECTBE LIEHHOCTEH, B TOM YUCIIE B YACTH:

1) rpamaaHCcKOro BOCHUTAHUS:



0CO3HAHMSI O0YYAIOUIMMHCS CBOUX KOHCTUTYIIMOHHBIX MPaB M 00s3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOIMOPSIKY;

NpEACTaBIICHHUA O COLOUAJIBHBIX HOpMax M IIpaBUJIaX MCKIMYHOCTHBIX OTHOILIEHUHA B
KOJIJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEIBLHOCTH MPHU CO3/IaHUH y4EOHBIX MPOEKTOB,
pelieHnr y4yeOHbIX U MTO3HABATENIbHBIX 33/1a4, BHIITOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH ITOHMMATh M IPUHUMATh MOTUBBI, HAMEPEHUS, JJOTUKY U apryMEHTBI IPYruX
IIPU aHAJIM3€ PAa3INYHBIX BUJIOB YUYEOHOH €ATEIbHOCTH;

2) NaTPUOTHYECKOT0 BOCITUTAHUS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPHUYECKOMY M HAyYHOMY HACIEIUI0 OTEUECTBEHHOM
XUMHU;

YBaXEHUsI K TPOIECCY TBOpYECTBA B OOJIACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XUMHHU, OCO3HAHHUA TOTO, YTO AJOCTHIKCHHA HAYKH €CTb PE3YyJIbTAaT JJIMTCIbHBIX Haﬁ]’Ho&eHHfI,
KPOMOTJIMBBIX SKCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSIHHOTO TPY/AA YYE€HBIX U IPAKTHKOB;

WHTEpeCa ¥ II03HABATEIIBHBIX MOTHBOB B TIIOJIYICHHHM U TOCICIYIOIIEM aHaJIi3e
uH(}OPMAIIMHU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€YECTBEHHON XUMUU;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO MTOBEACHHUS;

CIIOCOOHOCTH OLICHUBATH CUTyaluu, CBsI3aHHBIC C XUMHNYCCKUMHU SIBJICHUSMU,
U TPUHUMATh OCO3HAHHBIE PEUICHHS, OPHUEHTHUPYACh Ha MOPaJIbHO-HPABCTBEHHBIE HOPMBI U
[IEHHOCTH;

TOTOBHOCTU OIICHMBATh CBOE TOBEIEHHWE U TIOCTYNKH CBOMX TOBApUIIECH C MO3UIUN
HPAaBCTBCHHLIX U ITPABOBbBIX HOPM M OCO3HAHUC HOCJ'IGI[CTBI/II;'I OTUX IMOCTYIIKOB;

4) popMupoBaHUsI KYJIbTYPbI 310POBbSI:

MOHUMaHUs IIEHHOCTEM 370pOBOTO0 M 0O€30macHOTO 00pasza KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DPM3MUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

cOOJIOIeHUsT TIPaBWJI O€30MMaCHOTO OOpaIlleHUsI ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOU
JKU3HU U B TPYJIOBOM JESATEIBHOCTH;

IMNOHUMAaHHus LECHHOCTHU IIpaBUJl HWHAUBUAYAJIBHOTO MW KOJUJICKTUBHOI'O 0e30macHoOro
MOBE/ICHHUS B CUTYAIUAX, YTPOXKAIOLIUX 3I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCJEJICTBUN W HENPUITHS BPEIHBIX MPHUBBIUEK (YMOTpEOJIEHMs aJKOroJs,
HApKOTUKOB, KYPEHHUS);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHHUKATHBHOW KOMIIETEHTHOCTH B Yy4eOHO-HMCCIEIOBATENbCKONW JIeATEIbHOCTH,
OOIIECTBCHHO TOJIC3HOM, TBOPUYECKOM M IPYTHX BUIAX JCATCILHOCTH,

YCTAaHOBKM Ha aKTHBHOE YYacTHE B PEIICHUU TMPAKTUYECKUX 3a7ad COIHAIBHON
HAIPABJICHHOCTH (B paMKaX CBOETO KJIacca, MIKOJIbI);

WHTEpeca K MPaKTHUYECKOMY HM3y4YeHHIO Mpodeccuil pa3audHOTO poja, B TOM YHKCIE Ha
OCHOBC IMPUMCHCHUA MMPECAMETHBIX 3HAHUH 110 XUMHU,

YBaXXCHHUS K TPYY, JTIOASIM TPyJa U pe3yibTaTaM TPYAOBOM eATeTbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBHUIYATHFHON TPACKTOPUH 00pa3oBaHus, OyayIiei
npodeccuu U peanu3anun cOOCTBEHHBIX KU3HEHHBIX MJIAHOB ¢ YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XMMUHU, HTHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) PKO0JIOrMYeCKOIr0 BOCITINTAHNUA:

9KOJIOTHYECKH I1eIeCO00Pa3HOr0 OTHOIICHHS K MPUPOJIC, KAK HCTOYHHUKY CYIIECTBOBAHUS
JKHM3HH Ha 3eMiJIc;

MOHMMAaHHUA TJI00aNbHOTO XapaKTepa HKOJIOTMYECKUX MPOoOieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE NTPUPOJIHON U COLIMATIBHOM CPEIbL;

OCO3HaHUS HEOOXOIUMOCTH UCIOJIB30BaHUS JOCTH)KEHUNH XMMHHU JUIS PEIIEHUs] BOIPOCOB
paLuOHAIBHOIO IIPUPOLAOIIOIL30BAHNA,



AKTUBHOI'O HEINPUATUS AEHUCTBUM, MPUHOCAIIMX BPE] OKPYXKAKOIIEH IPUPOIHOU cperne,
YMEHHMsI MPOTHO3UPOBATh HEOJIArONPUSATHBIE KOJIOTMYECKUE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NIPEJOTBPALLATD UX;

HaJU4Msl PA3BUTOIO 3KOJIOTMYECKOTO MBIIIIEHUS, SKOJOTUYECKOW KYJIbTYPhl, OIBITA
JIEATENIbHOCTH  DKOJOTMYECKOM  HAIlPaBJIICHHOCTH, YMEHHUS PYKOBOACTBOBATbCA HMH B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN M COLUATBHON MPAKTHKE, CIIOCOOHOCTU U YMEHHSI aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;

7) 1EHHOCTH HAYYHOI'0 MO3HAHMA:

c()OPMUPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKH U OOILIECTBEHHON MPAKTUKU;

MOHUMAHUS CHENUPUKA XUMHUU KaK HayKd, OCO3HaHuWs e€ ponu B (HOPMHUPOBAHHUH
paloOHaIbHOIO HAYYHOT'O MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO Mpe/ICTaBlIeHHsI 00 OKpYyKaroleM
MHpPE KaK O €IMHCTBE IMPHUPOJbI M YEJIIOBEKA, B MO3HAHUM NPUPOJHBIX 3aKOHOMEPHOCTEU H
peleHrur IpodiieM COXPaHEHHUs TPUPOIHOTO PaBHOBECHS;

yOeXKIEHHOCTH B 0COOOW 3HAYUMOCTH XHUMHUHU JUJII COBPEMEHHOW IMBWIM3AIUU: B €€
TYMaHHUCTUYECKOW HAIPAaBIEHHOCTH M BAXKHOM pPOJIM B CO3/IaHUU HOBOW 0a3bl MaTepHalbHOM
KYJIBTYPBI, PEIICHHH TJI00ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTUYeCKOM, MUIIEeBOM M HKOJIOTMYECKOH Oe30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00€ecCTeueHnN yCIOBUN YCTEIIHOTO TPYJa U SKOJIOTHYECKA KOM(OPTHOM KU3HU KAKIOTO YjeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOM TIpPAaMOTHOCTH: IIOHMMAaHHUs CYIIHOCTH METOJOB IIO3HAHUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIL30BaTh MONy4yaeMble 3HAHMS IS
aHajan3a U OOBSICHEHHUs SBIECHUU OKPYXAIOLIEr0 MUpa U MPOUCXOASIIHUX B HEM HM3MEHEHUH,
YMEHHUsI JIeJ1aTh 000CHOBAHHBIC 3aKJIIOUEHHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIINXCS TaHHBIX
C LEJBIO MTOTYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOJIb30BaTh XUMUYECKHE 3HAHUS JIJIsl PEelIeHUs pooieM
B pEaJIbHBIX KU3HEHHBIX CUTyalUsX;

MHTEpeca K ITO3HAHUIO U UCCIEN0BATEIBCKOMN AEATEIbHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HEMpPEpPhIBHOMY OOpa30BaHHI0 M CamMOOOpa30BaHUIO, K
AKTUBHOMY TIIOJIYYEHHIO HOBBIX 3HAaHUW 1O XUMHHM B COOTBETCTBUM C IKU3HEHHBIMHU
MOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B PA3IMYHBIX cepax MpoPecCHOHATBHON 1eITeIbHOCTH.

METANPEAMETHBIE PE3YJIbTATbHI

MertanpeameTHble pe3yibTaThl OCBOGHHS Y4eOHOro mnpeamera «XHUMHS» Ha YpPOBHE
cpeaHero odmiero 0opa3oBaHus BKIOYAIOT:

3HAYUMBbIe JIs1 (DOPMHUPOBAHHS MHPOBO33PEHUS] OOYUYAIOMIUXCS MEKIUCIUTUIMHAPHBIC
(MeXmpeMeTHbIE) OOLIeHayUHbIe TIOHATHS, OTPAXKAIOIINE [EJIOCTHOCTh HAYYHOH KapTUHBI MUpa
U crienu(UKy METOIOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPIrus, SIBIEHUE, MpPOIecC, CUCTeMa, HAyYHBIH (aKkT, MPUHLUI, THIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHsl, UCClIeI0BaHUe, Ha0II0IeHNe, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHe);

YHUBEpCaJbHblE  ydyeOHble  JeiicTBuA  (TMO3HABaTeNbHbIE,  KOMMYHUKATHBHBIE,
perynatuBHble), oOecneunBatonye (GopmupoBaHue (QYHKIMOHAIBHOM TPaMOTHOCTH U
COLMAIbHONW KOMIETEHIIMH 00y4aroInXcs;

CHOCOOHOCTh  OOyYaroIMXCs ~ MCHOJb30BaTh  OCBOEHHBIE  MEKIUCLUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBEpCaJlbHble y4eOHbIC JEHCTBHS B IIO3HABATEIBHOM U
COLMAJIBHOM MPAKTHUKE.

MertamnpenMeTHble Pe3yJibTaThl OTPAXKAIOT OBJIAJACHUE YHHBEPCAIBHBIMU YUE€OHBIMU
II03HABATEIbHBIMHA, KOMMYHHUKATUBHBIMU U PETYJIATUBHBIMU JIEHCTBUAMHU.



OB.]'[a}IeHHe YHUBEPCAJIBHBIMHA y'leﬁHLIMI/I N03HABATEJIbHBIMHY J€iiCTBUSIMU:

1) 6a3oBble JJOrMYecKHUe el CTBUS:

CaMOCTOSITENIbHO  ()OPMYJIMPOBAaTh W aKTyaJU3UpoOBaTh NpobjeMy, BCECTOpPOHHE €&
paccMaTpuBaTh;

ONpEAENATh LEIU AESITEIbHOCTH, 3a/aBas MapaMeTpbl M KPUTEPUM HMX JIOCTHIKEHUS,
COOTHOCHTD PE3YNbTaThl AEATEIBHOCTH C IOCTABICHHBIMU LIEJISMU;

UCIIOJIb30BaTh IIPU OCBOEHUU 3HAHUN NPUEMBI JIOTUYECKOI'O MBIIUIEHUS — BBIIEIATH
XapakTepHble MpPHU3HAKKM MOHATHUM M yCTaHABIMBaThb HUX B3aUMOCBS3b, MHCIOJIb30BATh
COOTBETCTBYIOIIUE MTOHITHUS AJIs1 OOBSICHEHHSI OT/ICIbHBIX (PAaKTOB U SIBIICHUIA,

BbIOMPATh OCHOBAHUS M KPUTEPUH JUIs KJIacCU(UKALIUHU BEIIECTB U XUMUYECKUX PEAKIIMA;

YCTaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y NU3Yy4aeMbIMU SIBJICHUSIMU;

CTPOUTB JIOTUYECKUE PACCYKACHUS (MHAYKTUBHBIE, 1€ JyKTUBHBIE, 10 AaHAJIOTUH ), BHISIBIIATh
3aKOHOMEPHOCTH U MPOTUBOPEUMS] B pACCMaTPUBAEMBIX SIBICHUAX, (POPMYJIUPOBATH BBIBOABI U
3aKIIIOYECHHUS;

IPUMEHSTh B MPOLIECCE MO3HAHMSI, UCIHOIb3YEMbIE B XMMHH CUMBOJIMYECKUE (3HAKOBBIE)
MO/IEJH, TPe0Opa30BbIBATh MOEIbHBIE MPEICTABICHUS — XUMUYECKUHN 3HAK (CUMBOJI) 2JIEMEHTA,
XUMH4YecKkass (GopMynna, ypaBHEHHE XHMHUYECKOH pEakuuu — TpU pEleHHH YYeOHBIX
[IO3HABATEJIbHBIX U MPAKTHUECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbIE MOJIEJIbHbIE ITPEICTABICHUS IS
BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3YYaEeMBbIX BEIIECTB U XUMUYECKUX PEAKIIHIA.

2) 0a3oBbIe UCCIeA0BaATENbCKUE 1eliCTBUS:

BJIa/IETh OCHOBAMHU METO/JIOB HAYYHOI'O TIO3HAHUS BEILIECTB M XUMUYECKUX PEAKIUI;

dopmynupoBaTh 1€MW 3aJa4d  UCCIIECAOBAaHUS, MWCIOIb30BaTh IIOCTaBIEHHBIE U
CaMOCTOSITENIEHO c(hOpPMyITUPOBAaHHBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHHUS U OCHOBBI
JUTsl POPMHUPOBAHUS TUIIOTE3BI IO MPOBEPKE NMPABUIIBHOCTH BBICKA3bIBAEMbBIX CY)KJIEHU;

BJIAJI€Th HAaBBIKAMH CAaMOCTOATEIBHOTO IUIAHUPOBAHMUS M NPOBENEHUS YYCHMUYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HAOII0aTh 32 XOJOM IMPOIEcca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMyaupoBaTb O0OOOIIEHHS M BBIBOABI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJbTATOB UCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

PUOOpPETaTh OMBIT YYEHWYECKOW HCCIEN0OBATENbCKOM M IMPOEKTHOM J1eATEIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTh U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
MPAKTUYECKHX 3aja4d, IPUMEHEHHUIO Pa3IMYHbIX METOJ0B MTO3HAHUSI.

3) padorta ¢ nHpopmManmeii:

OPUEHTUPOBAThCA B Pa3IMUHBIX HCTOYHUKAX MHPOpMAIMK (HAay4YHO-TIOMYyJspHAs
JaUTepaTypa XHMMHYECKOTO COJAEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl VHTepHera),
aHAIM3UPOBATh HH(GOPMAIIUIO PA3TUYHBIX BUIOB U (HOPM IPEICTaBICHUS, KPUTUYECKH OLIEHUBATh
€€ JI0CTOBEPHOCTb U HEMPOTUBOPEUYHUBOCTH;

dbopMynupoBaTh 3ampochl U TMPUMEHSATh pa3IUYHbIE METOJbl NpPU TOUCKE U OTOOpE
uHpopManru, He0OOXOAMMOM IS BBITTOJIHEHHSI YUeOHBIX 3a71a4u ONpeeEHHOTO THIIa;

pUOOpEeTaTh OMBIT MCMIOIb30BaHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTHUMANBHYIO (hOpMy MpencTaBieHHUs] WH(GOpMALUU (CXEMBbI,
rpaduKu, TuarpaMMbl, TaOJIUIIbI, PUCYHKH U JPYTHE);

UCIO/Ib30BaTh HAyYHbIM A3BIK B KauyecTBE CpEACTBA IpH paboTe ¢ XUMHUYECKOU
uHpopMaLuell: MPUMEHATh MEXIpeIMEeTHbIe ((U3MUECKue W MaTeMaTU4yecKHue) 3HaKu |
CHUMBOJIBI, (hopMyITbl, a0OpeBUATYpPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh M MPE0Opa30BhIBATh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.



OBnaneHne YHuuBepCcaJdbHBIMU KOMMYHUKATUBHBIMU JeHCTBUSAMM:

3aJaBaTh ~ BOMNPOCHl IO  CYIIECTBY OOCyKJaemMoW TemMbl B  XOle JAMajora
W/WIH JTUCKYCCHUU, BBICKA3bIBaTh HJEH, (DOPMYIHpPOBATH CBOM TMPEUIOKECHHUS OTHOCHUTEIBHO
BBIIIOJIHEHMS MPEJIJIOKEHHOM 3a/1a4u;

BBICTYIIaTh C MPE3EHTALMEN PE3YJIbTATOB ITO3HABATEIIBHON JNESITEIbHOCTH, IMOJTYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHHUKAMHU IIPU  BBIIOJHEHUH XUMHUYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCIICIOBAHWIO CBOMCTB W3y4aeMbIX BEIIECTB,
peanuzauuu y4eOHOro MIPOEKTa u (hopmynupoBartb BBIBO/IbI
0 pe3yIbTaTaM MPOBEAEHHBIX UCCIEAOBAHNUN MYyTEM COTIIACOBAHUS MTO3UIIHIA B X0]1€ 00CYKICHUS
¥ 0OMeHa MHEHUSIMH.

OgBjaaaenue YHUBEPCAJIBHBIMHA PEryJiiTUBHBIMUA JeCTBUSIMHU:

CaMOCTOSITENIbHO IJIAHUPOBAaTh U OCYILECTBISATh CBOIO IO3HABATEIBHYIO JIE€ATEIbHOCTD,
ompezenss e€ UeNu U 3ala4d, KOHTPOJIUPOBATh U MO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeJyiaraéMplii aIrOpuTM JEUCTBUN IPU BBINOJHEHUM YYEOHBIX U HCCIIEOBATEIbCKUX 3a7ad,
BbIOUpaTh Hanbosee 3(h(EeKTUBHBIN CIIOCOO WX PElIeHUs ¢ yY4ETOM MOTyYeHHUsI HOBBIX 3HAHUM O
BELIECTBaX U XUMUUYECKUX PEaKLUsX;

OCYLIECTBIISATh CAMOKOHTPOJIb CBOEH JESITEIIBHOCTA HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

IMPEJIMETHBIE PE3YJIBTATHBI

10 KJIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHudeckas XuMHUsD OTPAXKAIOT:

c(hOpMUPOBAHHOCTH MPEJICTABIICHUN O XUMHUYECKON COCTABIISIONIEH €CTeCTBEHHO-HAYYHOM
KapTUHBI MHPA, POJIU XUMHH B TO3HAHUU SIBJICHUU MPUPOJBI, B (OPMUPOBAHUU MBIILICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIUMOHAJIBLHOW TIPAaMOTHOCTH, HEOOXOIUMOM Ui pelieHus
NPAaKTUYECKUX 3aJad M HKOJOTMYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3[0POBBIO U
MPUPOJHON Cpelie;

BJIAJICHUE CHUCTEMOM XUMHUYECKUMX 3HAHUH, KOTOpPAsl BKIIOYAET: OCHOBOIIOJATrarolIne
MOHATUS (XUMUYECKUH JIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJia, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATETILHOCTh, XHUMUYECKasi CBS3b, CTPYKTypHas Gopmyna (pa3BépHyTas U
COKpaléHHasl), MOJb, MOJIIpHAs Macca, MOJSIpHBIE 00BEM, YIJIEpOAHBIH  CKEJIET,
GyHKIIMOHATbHAS TPYMIMa, paguKan, H30MepHus, W30MEepbl, TOMOJIOTHUYECKUN pPsi, TOMOJIOTH,
YTJIEBOJAOPOABI, KACIOPOA M a30TCOJEpKAIINe COETUHEHUS, MOHOMED, MOJINMEP, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAMHEHUS); TEOPUH U 3aKOHBI (TEOpUs CTPOEHUSI OPraHUYECKHUX
BemectB A. M. BytnepoBa, 3akoH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN SA3BIK XHMHH; MHPOBO33PEHUECKUE 3HAHUS, JEKAllUe B OCHOBE MOHHUMAaHUs
MPUYMHHOCTU M CUCTEMHOCTH XMMHYECKHX SIBICHUH, (DAKTOJIOTHUECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, OJMyYeHUHU U 0€30MaCHOM MCIOJIb30BAHNY BAKHEHUIIINX OPraHUYECKUX BEIIECTB B OBITY
Y IPAKTUYECKOM JESATEIbHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUU BBISBIATH XapaKTEPHbIC MPU3HAKU TOHATUH, YCTAaHABIMBATH
UX B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIME MTOHATHUS IIPU ONMCAHUU COCTABA, CTPOEHUS U
IIPEBPALLCHUI OPraHUYECKUX COCIUHEHUN;



c(OPMHPOBAHHOCTh YMEHUH HCIOIb30BATh XUMHUYECKYIO CHMBOJMKY JJIsI COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOI) (OpMYII OPraHUYECKUX BEIECTB
U YpaBHEHUN XMMHUYECKUX pEaKLUii, U3rOTABJIMBATh MOJAEIN MOJIEKYJ OpPraHMYECKUX BEIIECTB
JUTSL WJUTFOCTPALIUU UX XUMUYECKOTO U MIPOCTPAHCTBEHHOT'O CTPOCHHS;

c(OpPMHPOBAHHOCTh YMEHUI YCTaHABJIMBATh MPUHAIEKHOCTh U3YUEHHBIX OPraHHYECKUX
BEIIECTB 10 HX COCTaBy U CTPOCHHUIO K ONpeAeNéHHOMY KIAcCy/Tpylie COeIuHEHUN
(yrmeBomopobl, KHCIOPOA M a30TCOAEpXkAlUE COEAMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COC/IMHCHMS), J1aBaTh MM Ha3BaHUs 1Mo cuctematudeckoii Homenkiatype (IUPAC), a taxxke
IPUBOJIUTh TPUBUAIbHBIE HA3BaHMs OTJEIbHBIX OPraHUYECKHUX BEILECTB (STUJIEH, MPOIMJIEH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpUH, (PeHoid, ¢dopManbaerui, aleTaableruil, MypaBbUHas
KHCJIOTa, YKCYCHAasi KUCIIOTA, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsI KUCIIOTA, TIIIOKO03a, (PPyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OpMUPOBAHHOCTb YMEHHSI ONPENENATh BUIbl XUMUYECKOW CBS3M B OPraHUYECKUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHS INPUMEHSATH IOJOKEHUSI TEOPUU CTPOECHUS OPraHUYECKUX
BemiecTB A. M. bytiepoBa /s 00bsICHEHHS! 3aBUCUMOCTH CBOWCTB BEIIECTB OT UX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHHUH XapaKkTepu30BaTh COCTaB, CTPOCHHE, (U3HYECKHE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEJICTABUTENIECH PA3IMUHbIX KIACCOB OPraHMYECKUX BEILECTB
(MeraH, 3TaH, STWIEH, NPONWIEH, aneTwieH, OyraaueH-1,3, merunOyraauen-1,3, Oensod,
METaHOJI, STAHOJI, STUJICHTINKOIb, TIUIEPUH, (PEHOJ, aleTalbIACTHI, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJUI003a, aMHUHOYKCYCHAasi KHCIOTa), WILTIOCTPUPOBATh
FEHETUYECKYIO CBSI3b MEKIYy HUMHU YPAaBHEHUSMHU COOTBETCTBYIOIIMX XMMHUYECKUX pEaKLUl C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYI;

c(OpMUPOBAHHOCTh YMEHHMSI XapaKTEpU30BaTh MCTOUYHUKH YIJIEBOJAOPOJHOIO CBIPbS
(He(Th, MPUPOAHBIM Ta3, Yroyib), CIOCOOBI MX MEPepadOTKM M MPAKTUYECKOE MpPUMEHEHHE
IPOJYKTOB NEpepaboTKH;

c(OpPMUPOBAHHOCTh YMEHHMH TMPOBOJUTH BBIYMCICHUS MO XHUMHUYECKUM YPaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOHOTO BEIIECTBA WM MPOIYKTa PEaKIUU [0 U3BECTHBIM MAaCCE,
00BEMY, KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BELIECTB
WM IPOJYKTOB PEAKIUN);

c(OPMHPOBAHHOCTh YMEHHH BJIaJIeTh CUCTEMON 3HAHUN 00 OCHOBHBIX METO/aX HAyYHOI'O
MO3HAHUS, MCIONb3YEMbIX B XHMHUU MpPU M3YYEHUM BEIIECTB W XUMHUYECKHMX SBJICHUI
(HaOmoJieHne, M3MEpeHHe, HKCIEPUMEHT, MOJAEIMPOBAHUE), HCIOIb30BATh CHCTEMHbIE
XUMUYECKHUE 3HAHUS TSl IPUHSITHS PEIIEHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUsX, CBI3aHHBIX
C BEILIECTBAMHU U X IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHUW COOJIOATh TPaBUiIa MOJH30BAHUS XUMUYECKON TOCYAOU U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)Ke MpaBHUiIa OOPAIIEHUs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBIIOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c()OPMUPOBAHHOCTh YMEHUU T[UJIAHUPOBATh M BBIMOJHATh XUMHYECKHHA OSKCIIEPUMEHT
(mpeBpallleHusi OpraHUYeCKUX BELECTB MPH HarpeBaHUM, MOJyYEHUE ITHIIEHA U U3YYEHHE €ro
CBOWCTB, KAUECTBEHHBIE PEAKIINU OPTraHUYECKUX BEIIECTB, I€HATYpalLus OSIKOB ITPU HarpEeBaHHH,
IIBETHBIE PEAKITNH OCIKOB) B COOTBETCTBHH C MTPAaBUIIaMU TEXHUKHU O€30MaCHOCTH MTPH 00paIeHuu
C BEIIECTBAMHM M JIaOOPaTOPHBIM 00OpPYIOBaHHEM, MPEJCTABIATh PE3YJNbTAaThl XUMHUYECKOTO
JKCIIEpUMEHTa B (hopMe 3amucH YpaBHEHHUH COOTBETCTBYIOIIMX pEaKIUi U (popMynupoBaTh
BBIBOJIbI HA OCHOBE THX PE3YJIbTaTOB;

c(OpMUPOBAHHOCTh YMEHUN KPUTHUECKU aHAIM3UPOBATh XHMMHUYECKYI0 HH(OpMAIHIO,
MOJy4aeMYyI0 U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi HH(popmaruu, UHTepHeT u Ipyrux);

c(hOpMUPOBAHHOCTh YMEHHH COOJIOJATh TpaBWja JKOJIOTHYECKH IeJIeCO00pa3HOTo
NOBEJICHUS B OBITY M TPYJIOBOH JEATETBPHOCTH B LENAX COXPAHEHHs CBOErO 370pPOBbS U
OKpYKarolllel NpUpOJHOM Cpelbl, OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha KUBBIC OpPraHU3MBbI
ONpeACNEHHBIX OPraHMYECKUX BELIECTB, MOHMMAs cMbici mnokaszarens [1/IK, moscHaTe Ha



npuMepax CrocoObl YMEHBIICHUS M MPEJOTBPAIICHUS X BPEIHOTO BO3JCHCTBUS HA OPTaHU3M
YeJI0BeKa;

JUIsl OOY4YaroIIMXCsl ¢ OTPAaHUYEHHBIMU BO3MOXKHOCTSMH 37I0pPOBbS: YMEHHUE MPUMEHSTH
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA;

JUISL CIIETIBIX M CITA00BUAAIIMX O0YJAIOIIUXCS: YMEHUE HCIIONIb30BaTh PENbe(hPHO-TOUCUHYIO
cucreMy o6o3HaueHuii JI. bpaitns ms 3anucu XuMudeckux Gopmy.

11 KUIIACC

[TpenmerHble pe3ynbTaThl OCBOEHUS Kypca «O011as 1 HeopraHuuecKasi XUMHs OTPaXaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUIN: 0 XUMUUYECKOW COCTABIISIONICH €CTeCTBEHHO-HAYYHOM
KapTHHBl MHMpa, POJIM XMMUU B NO3HAHUU SIBJICHUH MPUPOJbI, B (POPMUPOBAHUM MBILUICHUS U
KyJbTYpbl JIUYHOCTH, €€ (YHKIMOHAIBHON TPAMOTHOCTH, HEOOXOAWMOW /ISl peIIeHHS
IOPAaKTUYECKUX 3aJad M HKOJOIMUECKM OOOCHOBAHHOI'O OTHOIIEHUS K CBOEMY 3[0POBBIO U
MIPUPOJHOM CpelIE;

BJIQJICHUE CHUCTEMOM XMMMYECKHUX 3HAHMH, KOTOpas BKJIKYAET: OCHOBOIIOJIArarolIye
HOHATUS (XUMUYECKUHN 3JIEMEHT, aTOM, U30TOIl, S-, p-, d- AIEKTPOHHBIE OpPOUTAIM ATOMOB, UOH,
MOJIEKYyJa, MOJb, MOJSIpHBIH 00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENILHOCTh, CTENEHb
OKHUCIJICHHS, XUMHMUYecKas CBs3b (KOB&JIEGHTHAas, HOHHAs, MeETaJNIM4YecKas, BOJOPOJHAs),
KPUCTAJZIMYECKAss ~ PEIIETKA, TUIIBI XMMHYECKUX  PEAKLUi, pPacTBOp, DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, IEKTPOIUTUYECKAs JUCCOLMALHNS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCThH
XUMHUYECKON peaKIiy, XUMHUECKOe PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPUS DIEKTPOIUTHUECKON
auccouuranuu, nepuoandeckuii 3akon . M. MenneneeBa, 3akOH COXpAaHEHUs MacChbl BEILECTB,
3aKOH COXPAaHEHUs W NPEBPALICHUS SHEPruM MpPU XMMHUYECKMX PEaKIMAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWHM, MUPOBO33PEHUECKHE 3HAHUA, JIEKAILUE B OCHOBE IOHMMAaHUSA
NPUYMHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOrHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUU M Oe30MacHOM HCIIOJIb30BAaHUM BA)KHEHIIMX HEOPraHMYECKHX BEILIECTB B
OBITY U IPAKTUYECKOM JEATEIbHOCTH YEJIOBEKA;

c(OPMHPOBAHHOCTh YMEHUH BBIABIATH XapaKTEpHbIe MPU3HAKU MOHATUH, yCTaHABINBATh
UX B3aUMOCBA3b, HUCIIOJIB30BATh COOTBETCTBYIOIIME MOHATHUS MPU ONHCAHWM HEOPTraHWYECKHUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMUPOBAHHOCTh YMEHHUI HCIIOJIb30BaTh XUMHMUYECKYI) CHUMBOJIUKY JUJISl COCTaBJICHUS
dopMynn BemeCTB M ypaBHEHMH XHUMHUYECKUX pEaKLUH, CHUCTEMaTHYECKyI0 HOMEHKJIATypy
(IUPAC) u TtpuBHaibHbIE Ha3BaHMSI OTIEJIbHBIX HEOPraHMYECKHX BeLIECTB (yrapHblil ras,
YIJIEKUCIIBIA Ta3, aMMHUaK, ram€Has W3BECTb, HETall€Has W3BECTb, IUTbEBAs COJA, IUPUT U
ApyrHe);

c(OpPMHPOBAHHOCTh YMEHUH OIPENeNATh BaJICHTHOCTh U CTETIEHb OKHCICHUS XUMHUYECKUX
AJIEMEHTOB B COEIUHEHUSIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOU CBSI3U (KOBaJICHTHAs, HOHHAS,
METAJIJIMYECKAasl, BOJOPOJHAsA) B COCAUHEHMSIX, TUI KPUCTAIIMYECKONH PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHasi, MOJIEKYJspHas, MOHHAs, METaJUIMYecKas), XapaKTep cpeAbl B BOJHBIX
pacTBOpaxX HEOPraHUYECKUX COCAUHECHUM;

c(OpMHUPOBAHHOCTh YMEHUN YCTAHABIIMBATH NMPUHAJIC)KHOCTh HEOPraHMUECKUX BEIIECTB
0 UX COCTaBY K ONpEeAEIEHHOMY KIIacCy/TpyIIe COeAMHEHUH (MIPOCThIE BEIIEeCTBA — METAJLIBI U
HEMEeTaJlJIbl, OKCHJIbI, OCHOBAHHUS, KUCIIOThI, aM()OTEpHbIE TUAPOKCUbI, COJIH);

c(OPMHPOBAHHOCTh ~YMEHHUH  PAaCKpBIBaTh CMBICH  MEpHOAMYEcKoro 3akoHa [Jl.
W. MenneneeBa M JEMOHCTPUPOBaTb €ro CHCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (YHKIINU;

C(OPMHPOBAHHOCTE ~ YMEHMHM  XapaKTepU30BaTb JJICKTPOHHOE CTPOCHHE  aTOMOB
XUMHUYECKHUX 31eMeHTOB 1—4 nepuonos [leproaunueckoil cUCTEMbl XMMHUYECKHUX 3J€MEHTOB /l.
. MenneneeBa, UCHONb3ys MOHATUA «S-, p-, d-2JIEKTPOHHBIE OPOUTAIN», «IHEPreTUUYECKHE
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHUYECKUX 3JIEMEHTOB U HX



COCIMHEHUHN 1O mepuojam u rpynnam Ilepuoandeckoil CUCTEMBI XMMHYECKUX DJIEMEHTOB /.
W. Menpeneena;

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh (OMUCHIBATH) OOIIME XUMUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIIECTB Pa3IUYHbBIX KIACCOB, MOATBEP)KIAATh CYIECTBOBAHUE I€HETHYECKON
CBSA3M MEXJy HEOPraHMYECKMMHU BEIECTBAMHU C IIOMOILBIO YpPaBHEHUIl COOTBETCTBYIOILUX
XUMHUYECKHUX PEAKIIM;

c(OPMHPOBAHHOCTh YMEHHUS KJIAcCU(UIMPOBATh XMMUYECKHE PEAKIHUU TI0 PA3IUYHBIM
IOpU3HAaKaM (YUCIy W COCTaBy pEarupyrolux BeIIEeCTB, TEIUIOBOMY 3(Q(eKTy peakiuH,
U3MEHEHHIO CTETICHEH OKMCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEAKIMH, YIaCTUIO KaTallu3aTopa);

c(OPMHPOBAHHOCTb YMEHHH COCTABIIATh YPaBHEHHs PEAKIIMI Pa3IMUHBIX TUIIOB, IOJIHBIE U
COKpAIIEHHBIC ypaBHEHUS PEaKIMii MOHHOTO OOMEHa, YYUTHIBAs YCJOBHUS, MPU KOTOPBIX 3TH
peaKuuy UAyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOJUTH PEAKIUH, MOATBEP)KIAAIOIINE KAaueCTBEHHBIH
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BELIECTB, pACIO3HABaThb ONBITHBIM IIyTEM HOHBI,
IPUCYTCTBYIOIME B BOJHBIX PACTBOpaX HEOPraHUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHUN PACKPBIBATH CYLUIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii HOCPEICTBOM COCTaBICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIUii;

c(OPMHPOBAHHOCTb YMEHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMUYECKOH peakiuu OT
pa3nuyHbIX (DAKTOPOB; XapakKTep CMEIICHUS XHWMHUYECKOTO PABHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bozaeiicteus (mpunuun Jle Hlatense);

c(OpMUPOBAHHOCTh YMEHUHN XapaKTEpU30BaTh XUMHUUECKHUE IIPOLIECCHI, JIEIKAIINE B OCHOBE
IPOMBIIIJICHHOTO TIOJXY4YEHHUS CEpHOM KHCIOThI, aMMHakKa, a Takxke CHOPMHUPOBAHHOCTh
IpeJICTaBICHU 00 OOIIMX HAy4YHBIX MPUHLHUIAX U 3KOJOTMYECKHX IMpoOiieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHMH TPOBOJUTH BBIYUCICHHUS C HCHOJB30BAHUEM IOHSITHS
«MaccoBasi JI0Js BEIeCTBA B PAcTBOpE», OOBEMHBIX OTHOLIEHMH TIa30B MPHU XUMHUYECKUX
peakuusax, Macchl BellecTBa Wik 00bEMa ra3oB 0 U3BECTHOMY KOJMYECTBY BEILIECTBA, MAcCe WU
00BEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIMU BELIECTB, TEIUIOBOrO 3((deKTa peakiuu Ha OCHOBE
3aKOHOB COXPaHEHHs MacChl BELIECTB, IPEBPAILIEHUS U COXPAHEHUS YIHEPTHH;

c(OPMHPOBAHHOCTh YMEHHMH COOJIIOJaTh MpaBUila MOJIb30BAaHUS XMMHUYECKON MOCYAoi u
1abopaTOPHBIM 000PYIOBAaHKMEM, a TAKXKe MpaBUiia 0OpaIeHUs C BEIIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

c(OpMUPOBAHHOCTh YMEHUW IJIAHUPOBATh M BBIMOJHATh XUMHYECKHH OSKCIIEPUMEHT
(pa3noxeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallM3aTopa, OINpEAeTIeHUE Cpeiabl
pPacTBOPOB BEIIECTB C MMOMOIIBI0 YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3INYHbIX (PaKTOPOB
Ha CKOPOCTh XMMMYECKOW pPEaKUUH, PeaKkIMy HMOHHOTO OOMEHa, KayeCTBEHHbIE PEaKLUU Ha
cynb(ar-, KapOOHaT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHMSI, PEIIEHUE SKCIEPUMEHTATbHBIX
3agad o TtemMam «Metamibl» U «Hemeramib») B COOTBETCTBHM C IpaBHJIAMH TEXHHUKH
0e30MacHOCTH MpU 00paIleHNH C BEIECTBAMH U JIa0OpaTOPHBIM 000pYyI0BaHUEM, MPECTABIIATD
pe3ybTaThl XUMHUYECKOTO SKCIepUMEHTa B (opMe 3amiCH YPaBHEHUH COOTBETCTBYIOLIMX
peaxkuuii 1 GOpMyIHPOBATH BBIBOBI HA OCHOBE 3THUX PE3Y/IbTATOB;

c(OPMHPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 HH(POPMAIHUIO,
MOJIy4aeMYI0 U3 pa3HbIX HCTOYHHUKOB (CpeZCcTBAa MAaCCOBOM KOMMYHUKALIUU, IHTepHET U Ipyrux);

c(OPMHPOBAHHOCTh yMEHHUH cOOII0AaTh MpaBHJa SKOJIOTMYECKH LEJIeco00pa3Horo
MOBE/EHNA B OBITY M TPYIOBOM JEATENBHOCTH B IIEJIAX COXPAHEHHS CBOErO 370POBbS U
OKpYKarolllel NpUPOJHOM Cpebl, OCO3HABATH OIMACHOCTb BO3JECHCTBHUS HA KUBBIE OPraHU3MBI
OIpe/ieNIEHHBIX BEIEeCTB, MOHUMas cMblcia nokasatens [TIK, noscHaTe Ha npumepax crnocoObl
YMEHBILEHUS U IPEJOTBPAIIECHUS X BPEJHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

UId 00yYaroluxcsd C OTPAHUYEHHBIMU BO3MOXKHOCTSMHU 3I0POBbS: YMEHHE IPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX MMO3HAHMUS BEIIECTB U XMMUYECKHX SIBICHUI;

JUIS CIETBIX M CIa00BUAALIIMX O0YYAIOIUXCs: YMEHUE HCII0JIb30BaTh PEIbe(h)HO-TOUCUHYIO
cucremy obo3Hauenuit JI. bpaiins niist 3anucu Xumuueckux Gopmy.






TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HawnmenoBanwme pasneinoB v TEM IPOTPaMMBI KommgecTBo gacoB OnekTpoHHBIC (ITUGPOBHIC)
n/n Bceero| KoHTposbHbIE I[TpaxTHyeckue 0bpazoBaTe/bHbIE PeCypCE!
paboTsI paboThI
Pa3nes 1. TeopeTrnueckue 0CHOBbI OPraHN4YeCKOH XUMHUH
1.1 |IIpeamer opraHn4eckoil XuMHH. Teopust CTpoeHUs 3 [[bubmuoreka [IOK
opranunyeckux coenunennii A. M. bytneposa https://myschool.edu.ru/]]

Htoro no pazneny 3

Paznes 2. YrieBogopoabl

2.1 |IIpenenbHble yIaeBOAOPOIbl — AIKaHbI 2 [[bubmuoreka [IOK
https://myschool.edu.ru/]]

2.2 |HemnpenenbHbIE YTIEBOIOPOABI: AIKEHBI, AlIKaIUEHBI, AIKUHBI 6 1 [[BubmuoTexa [JOK
https://myschool.edu.ru/]]

2.3 | ApomaTUyecKue yrieBoJOpOIbl 2 [[bubmuoreka [IOK
https://myschool.edu.ru/]]

2.4 |IlpupoaHble HCTOYHHUKH YTIEBOAOPOAOB U UX NepepaboTka 3 1 [[bubmnoreka LIOK
https://myschool.edu.ru/]]

Wroro no pazmeny 13

Pa3nen 3. Kuciopoacoaep:xkamnue oprannyeckue coeinHeHUst

3.1 |Crouptel. @eHON 3 [[bubmuoteka [IOK
https://myschool.edu.ru/]]

3.2 |Anpaeruasl. KapOoHoBbIe KUCIOTHL. Cl0KHBIE 3(UPHI 7 1 [[bubmuoreka [IOK
https://myschool.edu.ru/]]

3.3 | YrueBomsl 3 1 [[Pubmmoteka [IOK
https://myschool.edu.ru/]]

Hroro no pazueny 13

Pa3nes 4. AzoTcogepskanue opraHn4ecKue coeJuHeHHs
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Ne HawnmenoBanwme pasneinoB v TEM IPOTPaMMBI KommgecTBo gacoB OnekTpoHHBIE (ITUGPOBHIC)
n/n Beero| KoHTposbHbIE ITpaxTHdeckue 0bpazoBaTesbHbIE PeCypCh!
paboThI paboThI
4.1 | AMuHBI. AMHHOKHCIIOTEL. benku 3 [[BubmuoTeka [JOK
https://myschool.edu.ru/]]
Uroro no pazgeny 3
Pasznea S. BeicokoMoieKyJIsIpHbIE COeINHEHUS
5.1 |IInactmaccel. Kayuyku. Bonokna 2 [[BubmmoTeka LIOK
https://myschool.edu.ru/]]
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 2
11 KJIACC
Ne HanmMeHnoBaHue pa3aenoB ¥ TEM MPOTPaMMBbl KonuuectBo yacos DnexTpoHHbIe (TUPPOBHIC)
n/n Bcero| KonTtponsHsie ITpakTHyeckue 0bpazoBaTelbHbIE pecypCehl
paboTHI paboTHI
Pasznea 1. TeopeTuueckue 0CHOBBI XUMUM
1.1 |Ctpoenue atomoB. [lepuonnueckuii 3akon u [lepuonudeckas cucrema| 3 [[bubmuoTexa [IOK
xumudeckux saeMenToB /. V. Menaeneena https://myschool.edu.ru/]]
1.2 |Ctpoenue BemniecTBa. MHOr0ooOpasue BEIMECTB 4 [[BubaunoTeka [JOK
https://myschool.edu.ru/]]
1.3 | Xumudeckue peakiuu 6 [[bubmuoTexa [IOK
https://myschool.edu.ru/]]
Hroro no pazneny 13 1 1 [
Pa3nes 2. Heopranmyeckast XuMust
2.1 |Mertamibl 6 1 [[bubmuoTexa [TOK
https://myschool.edu.ru/]]
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DnexTpoHHbIe (ITUPPOBBIC)

No HanmenoBanue pa3ienoB u TeM MPOrpaMMbl KonuvectBo wacos
n/m Bcero| KonrtponbHbie IIpakTueckue 06pasoBaTeNbHBIC PECypCEI
paboThI paboTsI

2.2 |Hemetamibl 9 [[BubmmoTeka IIOK
https://myschool.edu.ru/]]

2.3 | CBs13p HEOPTaHMYECKUX U OPTaHMYECKUX BEIIECTB 2 [[bubnuoreka [IOK
https://myschool.edu.ru/]]

HToro no pasJieny 17 1 1 (0]

Pa3znen 3. Xumus u :Ku3Hb

3.1 | XuMus ¥ )KU3Hb 4 [[bubmuoteka [IOK
https://myschool.edu.ru/]]

Hroro no paszueny 4

OBUIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne Tema ypoka KomnnuecTtBo yacos OnekTpoHHBIE HU(PPOBBIE 00pa30BaTENBHBIE PECYPCHI
n/n Bcero Kontponbueie | [Ipaktudeckue
paboTh paboThl

1 |IIpenMeT opraHu4YecKoil XuMuu, eé 1 [[bubmuoteka LIOK https://lesson.edu.ru/my-
BO3HHUKHOBEHHUE, Pa3BUTHE U 3HAUCHUE school/lesson/a9f3d191-5ele-4e24-ac02-

efb16fa49f6a]]

2 | Teopus cTpoeHUS OPraHUUECKUX COSIUHEHUN A. 1 [[bubmuoTexa LIOK https://lesson.edu.ru/my-
M. BytnepoBa, €€ OCHOBHbIE MOJIOKEHUS school/lesson/c935a58c-ab0e-4¢59-9dct-

20517ae4b52e]]

3 |IIpencraBienue o kiaccu(UKaALUNA OPTaHHUECKUX 1 [[bubmuoteka LIOK https://lesson.edu.ru/my-
BeuecTB. HomeHnkmnarypa (cuctemaruueckas) u school/lesson/726ee099-e1a9-410f-b8be-
TPUBUAJIBHBIC Ha3BAHUS OPTaHUYECKUX BEIIECTB b4cb589aeadl]]

4 | AnkaHbl: cOCTaB M CTPOEHHE, TOMOJIOTHYECKHH PsiT 1 [[bubauoreka LIOK https://lesson.edu.ru/my-
school/lesson/258ddc06-ec23-473c-b3d7-
ed82fcaddd02]]

5 |MeraH 1 3TaH — MPOCTEHUIINE MTPEACTABUTETN 1 [[bubmuoTeka [IOK https://lesson.edu.ru/my-

aJIKaHOB school/lesson/9641927f-bbc8-44b9-b3ea-
81a2be75c47a]]

6 | AJNKeHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1 [[BubmuoTeka [IOK https://lesson.edu.ru/my-
school/lesson/4038171e-4158-4bd1-ae98-
18dc1cfb9399]]

7 | DTWICH U MPOMIICH — MPOCTEHTITNE 1 [[BubmuoTeka [IOK https://lesson.edu.ru/my-

MPEICTaBUTENMN ATKEHOB school/lesson/05ab5925-ba8e-499e-840b-
70b5e8db71ae]]

8 |IIpaktuueckas padota Ne 1. «I[lomyuenue sTuaeHa 1 1 [[bubmuoTeka [IOK https://lesson.edu.ru/my-
U U3Y4EHUE €T0 CBOWCTB)» school/lesson/53cd2379-2a45-43b1-9f67-

7ebcdaf03ce0]]
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sTaHoj. BogopoaHas cBs3b

No Tewma ypoxka KommgecTBo gacoB DNeKTpOHHBIE TUPPOBBIE 00pa30BaTEIHHEBIE PECYPCHI
n/n Bcero Kontponsasie | IIpakTuueckue
paboThl paboThl

9 |Ankamguensl. byraguen-1,3 u merunOyraaueH-1,3. 1 [[BuomuoTexa LIOK https://lesson.edu.ru/my-
[TonyyeHue CUHTETUYECKOIO KayuyyKa U PE3UHBI school/lesson/6df23393-6f08-4b9f-ac01-

a983b95b854af9035¢32a694]]

10 | ATKUHBI: COCTaB B OCOOCHHOCTH CTPOCHWSI, 1 [[bubmuoTeka LIOK https://lesson.edu.ru/my-
TOMOJIOTHYECKUH PsAll. ALETHIIEH — MPOCTEUIIINI school/lesson/05¢9a929-6741-4d7¢c-84b5-
IIPE/ICTaBUTENb aJTKUHOB 009a92468356]]

11 | BeruucneHus 1o ypaBHEHHIO XUMHUYECKOW peaKinu 1 [[BubmmoTeka LIOK https://lesson.edu.ru/my-
school/lesson/05¢9a929-6741-4d7¢c-84b5-
009a92468356]]

12 | Apenbl: 6eH301 1 TOTY0JI. TOKCUYHOCTH apEHOB 1 [[bBubmuoTeka [IOK https://lesson.edu.ru/my-
school/lesson/05¢9a929-6741-4d7¢c-84b5-
009a92468356]]

13 |T'eneTuyeckas CBsI3b yIJI€BOJOPOIOB, 1 [[Bu6mmoTeka LIOK https://lesson.edu.ru/my-

MPUHAJISKAIINX K PA3JIMYHBIM KJlaccam school/lesson/6c919641-7956-4130-b1fd-
c7e71db395d7]]

14 | IIpupoaHble UCTOYHUKHU YTIIEBOIOPOJIOB: 1 [[bubnunoreka LIOK https://lesson.edu.ru/my-
MIPUPOIHBIN ra3 U NOMyTHbIE HEPTSIHBIE T'a3bl, school/lesson/6abf1680-4eb5-46f2-8eas-
He(Th U MPOAYKTHI €€ epepaboTKu 44d63cccf518]]

15 |IIpupoaHble UCTOYHUKHU YTIIEBOIOPOJIOB: 1 [[bubnuoreka LIOK https://lesson.edu.ru/my-
MIPUPOIHBIN ra3 v NOMyTHbIE HEPTSIHBIE Ta3bl, school/lesson/6abf1680-4eb5-46f2-8eas-
He(PTh U IPOAYKTHI €€ epepadoTKu 44d63cccf518]]

16 |KonTponbHas paboTa 1o pasaeiny 1 1 [[bubnuoreka LIOK https://lesson.edu.ru/my-
«YTIeBOAOPOIBI» school/lesson/6abf1680-4eb5-4612-8eas-

44d63cccf518]]

17 |TIpenenbHble OAHOATOMHBIE CHUPTHI: METAHO U 1 [[BubmuoTexa [IOK https://lesson.edu.ru/my-

school/lesson/5439¢18b-7440-4b6f-bf84-
c04£a471694f]]
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No Tewma ypoxka KommgecTBo gacoB DNeKTpOHHBIE TUPPOBBIE 00pa30BaTEIHHEBIE PECYPCHI
n/n Bcero Kontponsasie | IIpakTuueckue
paboThl paboThl
18 |MHOroaToMHBIC CIUPTHI: TUIICHTINKOIb U 1 [[BuomuoTexa LIOK https://lesson.edu.ru/my-
TJIMLEPUH school/lesson/461aa9c8-c0ef-4827-a8e5-
d12a0bedc826]]
19 |®eHON: CTpOCHHUE MOJICKYIIBI, PUINICCKUE H 1 [[bBubmuoTeka LIOK https://lesson.edu.ru/my-
XMMHYECKHUE CBOMCTBA, MPUMEHEHUE school/lesson/649883b8-7c5f-4f16-896e-
10a2278b08f1]]
20 |Anpaerumbl: GopMaTbICTHI U allCTAIbICT U/, 1 [[BubmmoTeka LIOK https://lesson.edu.ru/my-
AneroH school/lesson/8664b319-0ba3-4945-b076-
cb7ae5858b90]]
21 |OIHOOCHOBHBIE MpEEIbHBIE KAPOOHOBBIE 1 [[bBubmuoTeka [IOK https://lesson.edu.ru/my-
KHUCJIOTBI: MypaBbUHAs U YKCYCHas school/lesson/b4feaa04-3438-4b57-a3ec-
ba0f9fe63c0d]]
22 |IIpaktuueckas pabota Ne 2. «CBolcTBa pacTBOpa 1 1 [[bubmuoTeka [IOK https://lesson.edu.ru/my-
YKCYCHOM KHUCIIOTBD» school/lesson/9834d408-386d-444a-8de3-
7efba8b98cdb]]
23 |CreapuHOBas U OJIEMHOBAS KHCIOTHI, KaK 1 [[bubmuoteka LIOK https://lesson.edu.ru/my-
MIPEICTaBUTENH BBICIIUX KapOOHOBBIX KHCIOT school/lesson/71ac43f2-a0d4-4945-a0eb-
1e59¢d5f4d9of]]
24 |MBpblna KaK COJU BBICHINX KapOOHOBBIX KUCIOT, HX 1 [[bubmmoteka LIOK https://lesson.edu.ru/my-
Molo11Iee JeiicTBre school/lesson/71ac43f2-a0d4-4945-a0eb-
1e59cd5f4d9f]]
25 |CnoxHbie 3(UpBI KaK MPOU3BOIHBIE KAPOOHOBBIX 1 [[bubmuoteka L[IOK https://lesson.edu.ru/my-
KUCIOT. ['Mapoan3 cliokHbIX 3(UPOB school/lesson/71ac43f2-a0d4-4945-a0eb-
1e59¢d514d9f1]]
26 | XKupsl: TUIPONH3, MPUMEHEHUE, OMOTOTHYECKAs 1 [[bubmmoteka [IOK https://lesson.edu.ru/my-

POJIb KUPOB

school/lesson/71ac43f2-a0d4-4945-a0eb-
1e59¢d5f4d9f]]



https://lesson.edu.ru/my-school/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/my-school/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/my-school/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://lesson.edu.ru/my-school/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/my-school/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/my-school/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://lesson.edu.ru/my-school/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/my-school/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/my-school/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://lesson.edu.ru/my-school/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/my-school/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/my-school/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://lesson.edu.ru/my-school/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/my-school/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/my-school/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/my-school/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/my-school/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/my-school/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/my-school/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/my-school/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/my-school/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/my-school/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/my-school/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/my-school/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/my-school/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/my-school/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://lesson.edu.ru/my-school/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f

No Tewma ypoxka KommgecTBo gacoB DNeKTpOHHBIE TUPPOBBIE 00pa30BaTEIHHEBIE PECYPCHI

n/n Bcero Kontponsasie | IIpakTuueckue

paboThl paboThl

27 | YrneBonbl: cocTaB, kinaccudukamms. Baxueinme 1 [[bubmmoteka [IOK https://lesson.edu.ru/my-
MIpeJICTaBUTENHN: TIII0K03a, PpyKTO3a, caxapo3a school/lesson/709ce43a-deb6-4281-963b-

01d2e212d4d0]]

28 |Kpaxman u 1euir0103a Kak MpupoIHbIe MOTUMEPHI 1 [[bubmuoTeka LIOK https://lesson.edu.ru/my-
school/lesson/690fbb76-f94a-4177-bbbe-
3d3ae748f716]]

29 |KontponbHas paboTa o pasueny 1 1 [[bubmuoTeka LIOK https://lesson.edu.ru/my-
«Kucnopoaconepxaiiye opraHu4ecKue school/lesson/690fbb76-f94a-4f77-bbbe-
coequHeHUY/ Beepoccuniickas mpoBepovHas 3d3ae748f716]]
pabota

30 |OOmas xapakTepuCcTUKa a30TCOIEPKAIIIX 1 [[bubmmoteka LIOK https://lesson.edu.ru/my-
OpraHMyecKux coeauHeHuii / Beepoccuiickas school/lesson/66a7bd94-2bc5-4ec7-b7c7-
MpoBepoyHas pabora f£893919d25a]]

31 | AMHUHBI: METHJIaMUH U aHUITUH 1 [[bubmmoteka LIOK https://lesson.edu.ru/my-
school/lesson/66a7bd94-2bc5-4ec7-b7c7-
f£893919d25a]]

32 | AMMHOKHCIIOTHI Kak aM(OTEepHBbIE OPTaHHYECKUE 1 [[BubmuoTeka [IOK https://lesson.edu.ru/my-
COEIMHEHMS, NX OMOJIOTMYECKOE 3HAUCHHE. school/lesson/0c608a59-4¢69-4481-839¢-
[TenTuael. benku kak npupoIHbIE 92051201b73e]]

BBICOKOMOJICKYJISIPHBIC COSTUHEHUS

33 |OcHOBHBIE TOHATHUSA XUMUHU BBICOKOMOJIEKYIISIPHBIX 1 [[bubnuoreka LIOK https://lesson.edu.ru/my-
COCTMHECHU I school/lesson/45b81dac-acba-440e-99¢e3-

14c3ba78050al]]

34 |OcHOBHBIE METOBI CHHTE3a BRICOKOMOJIEKYIISIPHBIX 1 [[bubmmoteka [IOK https://lesson.edu.ru/my-
coenuHeHui. [limactMacchl, Kayqyku, BOJIOKHA school/lesson/1600e4a4-d259-4ba9-9632-

994faedce366]]

OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 2 2
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https://lesson.edu.ru/my-school/lesson/1600e4a4-d259-4ba9-9632-994fae4ce366

11 KJIACC

No Tema ypoka KonuvectBo wacos DNeKTpoHHbIE U(POBEIC
n/n Bceero| Konrtponbusie | [lpaktuueckue oGpasoBaTeNbHBIE PeCypCE!
paboThI paboThI
1| Xumuueckuii ameMeHT. AToM. DIIeKTpOHHAast KOH(PHUTypaIHsi aTOMOB 1 [[bubnuoreka [IOK
https://myschool.edu.ru/]]

2 |Ilepuognueckwuii 3aKoH u [leproardueckas cucTeMa XUMHYECKUX 1 [[bubmuoteka [IOK
anemenToB /. 1. MenzeneeBa, uxX CBA3b C COBPEMEHHOM TEOpHUEH https://myschool.edu.ru/]]
CTPOCHHS aTOMOB

3 |3akOHOMEPHOCTH U3MEHEHHSI CBOWCTB XUMHUCCKUX JIEMEHTOB M UX 1 [[bubmuoteka [IOK
COCIMHEHHH 10 TPyNIaM U neproiaM. 3Ha4eHHE MePUOINIECKOTO https://myschool.edu.ru/]]
3aKOHA U CUCTEeMbI XUMU4eckux 31emMenToB J[.11. Menneneesa B
Pa3BUTHUH HAYKH

4 | CtpoeHue BemecTBa. XUMHUECKAs CBS3b, €€ BUJIBI, MEXaHU3MBI 1 [[BubmuoTexa [JOK
o0pa3oBaHMs KOBAJIGHTHOM CBS3U. BoopoaHas cBs3b https://myschool.edu.ru/]]

5 |BaneHTHOCTb. DIEKTPOOTPUIATENHHOCTh. CTENEHb OKUCIICHHS. 1 [[bubmnoreka LIOK
BemecTBa MOJIEKyIIPHOTO U HEMOJIEKYIISIPHOTO CTPOECHHUS https://myschool.edu.ru/]]

6 |[ToHsTHE O TUCTIEPCHBIX cUCTeMaX. VICTUHHBIC ¥ KOJUTOUTHBIC 1 [[BuGmmoTeka [IOK
pacTBOpBL. MaccoBas 101 BELEeCTBA B pacTBOPE https://myschool.edu.ru/]]

7 |Knaccudukanus 1 HOMEHKJIaTypa HEOPraHUYEeCKUX COEAMHEHUH. 1 [[bubmnoreka LIOK
I'enernyeckas CBSI3b HEOPraHMUYECKHUX BEIIECTB, PA3IMYHBIX KJIACCOB https://myschool.edu.ru/]]

8 | Knaccuduxanust XMMUYECKHX peakiii B HEOPraHMUECKON 1 1 [[bubmnoreka LIOK
OpraHMYEeCcKO XMMUU. 3aKOH COXPAHEHHUsI MacChl BEUIECTB; 3aKOH https://myschool.edu.ru/]]
COXPAHEHHUS U NPEBPAIICHUS SHEPTUU NPU XUMUUYECKUX PEAKLIUAX

9 |Cxopoctb peakiuu. OOpaTuMble peakiinu. XUMUIECKOe paBHOBECHE 1 [[bubmuoTeka [IOK

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

10 |TIpakTryeckas padora Ne 1. «BiausHue pa3muvHbIX (HaKTOPOB HA 1 1 [[bubmuoTeka [IOK

CKOPOCTb XUMUYECKOU PEAKIIN https://myschool.edu.ru/]]
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No Tema ypoka KonuvectBo wacos DneKTpoHHbIE U(POBEIC

n/m Bcero| Konrponsnsie | IIpakTuueckue 06pasoBaTelbHbIE PeCypCEl
paboTheI paboThI

11 | Dnextponutnueckas nucconuanus. [loHaTHE 0 BOIOPOIHOM 1 [[BubmuoTexa [JOK

nokasarene (pH) pactBopa. Peakuuu nonnoro oomena. ['maponus
OpPraHUYeCKUX U HEOPTaHMYECKUX BEIECTB

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

12 | OKHCIIUTEIBPHO-BOCCTAHOBUTEIIbHBIC peakuuu. [loHsTrue 00 1 [[BubmuoTexa [JOK
AJIEKTPOJIN3€E PACIVIaBOB U PacTBOPOB COJIEH https://myschool.edu.ru/]]
13 |KonrtpomabHas padora 1o pasaeny «TeopeTuieckue OCHOBbI XUMHH 1 1 [[bubmuoteka [IOK
https://myschool.edu.ru/]]
14 | Meramisl, ux monoxenue B [leproandeckoii cucTeMe XMMHIeCKHX 1 [[BubmmoTexa LIOK
anemenToB J[. . MenzeneeBa 1 0COOCHHOCTH CTPOCHHS aTOMOB. https://myschool.edu.ru/]]
OO6mue Gpuznueckre CBOMCTBA METAIIOB
15 | CrutaBbl METAIUTOB. DICKTPOXUMHUYCCKHH Psil HAMTPSDKEHUH METAIIIIOB 1 [[BubmuoTexa [JOK
https://myschool.edu.ru/]]
16 | Xumuueckue CBOMCTBa BAXKHEHIIIMX METAILIOB (HATPHIA, KAJIUH, 1 [[BubmuoTexa [JOK
KaJIbIIMI, MATHUN, aJTFOMUHHN ) U UX COCTMHEHUN https://myschool.edu.ru/]]
17 | XuMu4yeckue CBOMCTBA XpoMa, MU M HX COCTUHCHHM 1 [[BubmmoTeka [IOK
https://myschool.edu.ru/]]
13 | XumMuueckne CBOKWCTBA IIMHKA, XKeJle3a U MX COSAMHCHUI 1 [[BubmuoTexa [JOK
https://myschool.edu.ru/]]
19 |Tlpaktndeckas padora Ne 2. "PerneHne sKcriepuMeHTAIBHBIX 32129 10 1 1 [[bubmuoreka [IOK
TeMe «MeTtaiabp»" https://myschool.edu.ru/]]
20 |Hemerayutsl, uX moyoxenue B [leprogudeckoll CHCTEME XUMUYIECKIX 1 [[BubmmoTeka [IOK
anemeHToB /. 1. MenaeneeBa 1 0cOOEHHOCTH CTPOEHHS aTOMOB https://myschool.edu.ru/]]
21 |®usnueckue CBOMCTBA HEMETAITIOB. AJUIOTPOIHS HEMETAJUIOB (Ha 1 [[BubmuoTexa [JOK
npuMepe Kucaopoaa, cepol, pocdopa u yriepoza) https://myschool.edu.ru/]]
22 | XMMUYECKUE CBOWCTBA TAJIOTEHOB, CEPhI U MX COCTMHEHUI 1 [[BubmuoTeka [JOK

https://myschool.edu.ru/]]
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No Tema ypoka KonuvectBo wacos DneKTpoHHbIE U(POBEIC
n/m Bcero| Konrponsnsie | IIpakTuueckue 06pasoBaTelbHbIE PeCypCEl
paboTheI paboThI
23 | XuMHYeCKHe CBOMCTBA a30Ta, (pochopa U uxX coeTuHEHUI 1 [[BubmuoTexa [JOK
https://myschool.edu.ru/]]
24 | XuMHUecKHe CBOMCTBA yriiepoaa, KpEMHHUS M UX COCTUHEHUN 1 [[bubmuoreka [IOK
https://myschool.edu.ru/]]
25 |[IpuMeHEeHHE BOKHEHIIIMX HEMETAJUIOB U X COCTUHCHHM 1 [[BubmmoTeka LIOK
https://myschool.edu.ru/]]
26 |O06o00mEeHne U cucTeMaTH3aNus 3HaHui 1o TeMe «Hemerammsy. 1 [[bubmanoreka LIOK
Bbruncnenus no ypaBHeHUSM XUMHUYECKUX pPEaKLUN U https://myschool.edu.ru/]]
TEPMOXHUMHUYECKUE PACUEThI
27 |Ilpaktudeckas padora Ne 3. «PerieHue skcriepuMeHTAIbHBIX 3314 1O 1 1 [[bubmnoreka LIOK
TeMe "HemeTamibsr"y https://myschool.edu.ru/]]
28 |KoHnTpomnpHas padbora o Temam «MeTaiisl» u «HemeTamien 1 1 [[BubmuoTeka [JOK
https://myschool.edu.ru/]]
29 |Heopranuueckue U opraHudeckue KucioTsl. Heopranuueckue u 1 [[bubmnoreka LIOK
OpraHUYECKHUEe OCHOBAHUS https://myschool.edu.ru/]]
30 | AmdoTepHbIe HEOPraHHUECKUE U OPTaHUIECKUE COSTUHEHHUS. 1 [[bubmuoreka [IOK
I'eneTnyeckas CBSA3b HEOPraHUYECKUX U OPraHUYECKUX BEILIECTB https://myschool.edu.ru/]]
31 |Ponp xuMuu B 00€CTIEUEHUH IKOJIOTUIECKOM, YHEPTETUUECKOMN U 1 [[BubmuoTexa [JOK
MUIIEBON O€30MaCHOCTH, PA3BUTHH MEIUITUHBI https://myschool.edu.ru/]]
32 |IlpeacraBieHus 00 OOIMX HAYYHBIX MPUHIIUIAX POMBIIUIEHHOTO 1 [[bubmnoreka LIOK
MOJIy4EHUs] BaXKHEUIIINX BEIIECTB https://myschool.edu.ru/]]
33 |YemoBek B MHpE BEUIECTB U MaTEPHATIOB. XUMHUS U 3JI0POBBE UEIOBEKA 1 [[bubmuoreka [IOK
https://myschool.edu.ru/]]
34 |IloBTOpeHue 1
OBHIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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YYEBHO-METOJINYECKOE OBECHEYEHHUE OBPA3OBATEJIBHOTO
MPOLIECCA
OBSI3ATEJBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

» Xumusi. 10 xiace. I'a6puensu O.C., Octpoymon U.T'., CiagkoB C.A. AkiimonepHoe 001IeCTBO

«U3narenapctBo «IIpocBemeHne

o Xumust. 11 knace. T adbpuensa O.C., OctpoymoB WN.I'., CnankoB C.A. AKIITMOHEpHOE 0061IeCTBO

«3matenscTBO «IIpOCBEIICHHEY,

BBeauTe CBOI BapuaHT

METOAUYECKHUE MATEPHUAJIBI 1JISA YYUTEJIA

@FOC 00O no xumuu. denepanpHas padbovas mporpamMma CpeIHero 001ero oopa3oBaHus n0§

,,,,,,,,,,,,,,,,,,,,

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETHN

UHTEPHET

ihttps://resh.edu.ru/ subject/ 29/

https://infourok.ru/biblioteka/himija/




