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MNOACHUTEJIBHAS 3AIIMCKA

[TporpammMa 1o XuMHM Ha YPOBHE CPEJHETO 00IIEero oopazoBaHus pa3padoTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit denepannny,
TpeOOBaHUI K pe3yibTaTaM OCBOEHUS (enepanbHOW 00pa30BaTENIbHOM MPOrpaMMbl CPEIHEro
obmero o6OpazoBanus (POIl COO), mpencraBieHHbIX B DenepaabHOM TOCyIapCTBEHHOM
obpasoBatenbHOM cranaapre COO, ¢ yuérom KoHuenmuu npenogaBaHusi yueOHOTo Ipeamera
«Xumus» B o0pa3zoBaTeIbHbIX opranuzanusax Poccuiickoit @epepannu, peaqn3yronX OCHOBHbIE
o0pa3oBaTeslbHbIE MIPOrpaMMbl, 1 OCHOBHBIX MOJN0KEHUH «CTpaTeruu pa3BUTUS BOCIMTAHUS B
Poccuiickoit @enepanuu Ha nepuon 1o 2025 rona» (Pacnopsixenue Ilpasurensctsa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJIX0/I0B K pa3paboOTKe MpOTpaMMbI IO XUMUH, K OTPEACIICHUIO 00IIIel cTpaTerun
00yuyeHMsI, BOCIIMTAHUS M Pa3BUTUS OOyUarOIIMXCS CPEICTBAMH Yy4eOHOro npeamera «XuMHs»
st 10-11 kitaccoB Ha 6a30BOM ypOBHE COCTaBMIIM KOHLENTyalbHble nojoxeHuss ®I'OC COO o
B3aMMOOOYCIIOBJIIEHHOCTH 1IeJIeH, COAep KaHus, pe3yJIbTaTOB 00y4YeHHUsl U TpeOOBaHUI K YPOBHIO
MOJTOTOBKHU BBIITYCKHHUKOB.

Xummuueckoe o0Opa3oBaHHE, [OJy4yaeMO€ BBIIYCKHUKaMH  001eo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOTbEMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBepILIAIOIIMM 3TalloM peau3aldy Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX
[EHHOCTEH!, MPUCYIIUX LETOCTHON CUCTEME XMMHYECKOT0 00pa30BaHusl. DTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB IPUPOBI, (OPMHUPOBAHUS MUPOBO33PEHUS U OOLIEH KylbTyphl YellOBeKa, a
TaK)K€ SKOJIOIMYECKH OOOCHOBAHHOTO OTHOILIEHHUS K CBOEMY 3J0pPOBbIO U IMPUPOAHON Cpelie.
Peanuzyercs xumudeckoe oOpa3oBaHHe OOydaloOIIMXCs Ha YpOBHE CpeaHero oOIiero
o0pa3oBaHMs CpeCTBAMU yUeOHOIo mpeameTa «XUMUs», COAepKaHUe U MOCTPOEHUE KOTOPOTO
OlpesieieHbl B MpOrpaMMe MO0 XUMHM C Y4€TOM CHeun(UKH HayKd XUMHH, €€ 3Ha4eHus B
MO3HAHUM TPUPOJIBI U B MaTepUAIbHOM JKU3HU OOILECTBA, a TAaKKe C YYETOM OOIIMX Lened u
IOPUHIUIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHME CHUCTEMbI CpEIHEero oOIuero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HayK UTpaeT 0coOyro pojib B COBPEMEHHOM
UBUJIM3AlMH, B CO3/IaHUM HOBOM 0a3bl MaTrepHalibHON KyJbTypbl. OHa BHOCHT CBOM BKJIaJ B
(dopMHpOBaHHE PAllMOHAILHOIO HAYYHOT'O MBILIUIEHHS, B CO3JaHHE LI€JIOCTHOTO MPEICTaBICHUS
00 OKpy’KarollleM MHUpE KaK O €IMHCTBE MPUPO/IbI U YEI0BEKa, KOTOPOe POPMUPYETCS B XUMHUH Ha
OCHOBE ITOHMMAaHMsI BEILECTBEHHOIO COCTaBa OKPYXAIOLIEr0 MHpA, OCO3HAHUS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIaCTSIMU MPUMEHEHHUSI.

TecHO B3auUMOJIENCTBYS € IPYTUMU €CTECTBEHHBIMU HayKaMM, XUMUS CTala HEOThbEMIIEMO
4acTbl0 MUPOBOHM KyJbTYpbl, HEOOXOAMMBIM YCJIOBUEM YCHEIIHOTO TpyAa M >KU3HH KaxXI0ro
yneHa oOmiectBa. CoBpeMeHHass XUMHsS Kak HayKa CO3WAaTeNlbHas, Kak HayKa BBICOKHX
TEXHOJOTMIl HalpaBjleHa Ha peuieHhe TII00aJbHBIX Mpo0JIeM YCTOHYMBOIO pa3BUTHUS
4eJI0BEYECTBA — CHIPHEBOM, SHEPIeTUYECKOM, MUIIEBOM, IKOTOTHUECKOM O€30MaCHOCTH U OXPaHbI
3JI0POBBA.

B cootBercTBMM ¢ 0OOIIMMM LEISIMM M TNPHHLUIAMH CpelHero oOIiero oOpa3oBaHuUs
conepkanue npeamera « Xumus» (10—11 kmaccel, 0a30BbIi ypOBEHb N3YUYEHHS) OPUEHTUPOBAHO
IPEUMYIIECTBEHHO Ha OOLIEKYJbTYPHYIO HMOJATOTOBKY OOYyYaroIIMXCs, HEOOXOAUMYIO UM IS
BBIPa0OTKM MHUPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKJIIOYEHHS B JKHU3Hb COLIMYyMA,
IPOI0JDKEHHU 00pa30BaHUs B pa3IMYHBIX 00J1ACTAX, HE CBA3AHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocrapnsromuMu  npeaMera «XHUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuuyeckas
XUMHU» U «O0IIas ¥ HeOpraHMYECcKasi XUMUS, OCHOBHBIM KOMIIOHEHTOM COZIEp KaHUsI KOTOPBIX
SBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHUCTEMa 3HAHUH M0 HEOPraHMYECKOW XUMHUHU (C BKJIIOUECHHEM
3HaHUH U3 001Iel XUMUM) U OpraHndecKoi xumun. PopMUpoBaHHUE TAaHHON CUCTEMBbI 3HAHUH MTPH
U3yYEHUH IpeMeTa 00eCreunBacT BO3MOXKHOCTh PACCMOTPEHUSI BCETO MHOI000pa3usl BEIIECTB
Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.



Crpykrypa conepxaHus KypcoB — «Opranuueckast XuMmus» u «OO1iast 1 HeopraHu4ecKas
XUMHS» cPOpMUpOBaHa B NMPOrpaMMe [0 XUMHH Ha OCHOBE CHCTEMHOIO IMOJX0Aa K W3YUYECHHUIO
yuyeOHOro Martepuaja M oOyCJIOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha
ONpEAENEHHBIX TEOPETUUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCA HA YPOBHE KJIACCUYECKOM TEOPHM CTPOEHUS OPraHMYECKUX COCAMHEHHH, a
TaK)K€ Ha YpOBHE CTEPEOXMMUYECKUX M DJIEKTPOHHBIX IPEJICTaBICHUM O CTPOCHUM BEIIECTB.
Ceenenus 00 m3ydaeMblX B Kypce BELIECTBAX JAlOTCS B Pa3sBUTHM — OT YIJIEBOAOPOAOB [0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COCIMHEHHMH. B Kypce OpraHm4eckoil XMMHHU TMOIYy4aroT
pasBUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOI'O OOLIEro oOpa30BaHUsS IEpBOHAYaJIbHBIE
NPECTaBICHUS O XUMUYECKOH CBS3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTHU
CBOIMCTB BEILECTB OT UX CTPOCHHUS, O XUMUYECKON PEaKIIUH.

[Ton HOBBIM yTIJIOM 3peHHUs B mpeaMeTe «XuUMus» 0a30BOT0 YPOBHS pPacCMaTpPHUBACTCS
U3yYEHHBII Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHUYECKUH Marepuan u
(dakTosornuecKrue CBEACHMS O BELIECTBAX U XUMUYECKOM peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas 1 HeopraHuyeckasi XMMHs» OOydYarOLIMMCS MPEeIOCTaBISIETC BO3MOXKHOCTh OCO3HATh
3HaUEHUE MEPUOJNYECKOTO 3aKOHA C OOIIETEOPETUYECKUX W METOJI0JIOIMYECKUX TMO3UILIMM,
riIy0Xe MOHATh HCTOPUYECKOe H3MEHEeHHE (YHKIMM 3TOro 3akoHa — OT oOoOiarouiei 1o
00BSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Envnas cucrema 3HaHUM O BaXHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUM, CBOMCTBAX U
IPUMEHEHUH, a TAKXKE 0 XUMUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
jpononsserca B Kypcax 10 m 11 kimaccoB 2neMeHTaMM — COIEp)KaHUS, HMEIOINUMU
KyJIbTYPOJOTHUYECKMM M TPUKIAAHONM XapakTep. OTU 3HAaHUSA CIOCOOCTBYIOT IOHUMaHUIO
B3aMMOCBA3M XMMHH C JPYTMMH HayKaMM, pacKpblBalOT €€ poJib B IIO3HABaTEIBHOM U
MPAKTUYECKON JESTEIbHOCTH YEJIOBEKa, CIHOCOOCTBYIOT BOCIUTAHHUIO YBa)KEHHS K IMpoIeccy
TBOpYECTBA B 00JIACTU TEOPUHM U MPAKTUUYECKUX MPUIOKEHUN XMMHH, IOMOTAOT BBITYCKHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOsaemMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIMBATh MH(OPMAIMIO ¥ MPUMEHATh €€ Ul MONOJHEHUs 3HAHUM, perieHus
MHTEJJIEKTyaJIbHbIX U 3KCIEPUMEHTAIbHBIX HCCIEN0BAaTEeNbCKUX 3a7ad. B 1enoMm conepikanue
yueOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPMEHTUPOBAHO Ha (pOpMUpOBaHUE Y
00y4aromuXxcsi MUPOBO33PEHUYECKON OCHOBBI JJIsi IOHUMaHUS (PUIOCO(PCKUX UAEH, TaKUX Kak:
MaTepHabHOE €IMHCTBO HEOPTraHUYECKOI0 M OPraHWYecKOro Mupa, o0ycIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb MPUPOJHBIX SBJICHUM MyTEM SKCIIEPUMEHTA
U pELIeHHUs NPOTUBOPEUYUH MKy HOBBIMM (akTaMH M TEOPETHUECKUMH MPENOChUIKaMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIsieM, a Takke MpodiieM cOepexeHus
HHEPreTUUECKUX PECYPCOB, ChIPbsl, CO3AaHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B nutane perenus 3aa4 BOCIUTaHUS, Pa3BUTHS U COLIMATM3ALUU 00yJarOIIUXCs IPUHSATHIE
IPOrpaMMOl MO XUMHHM TNOAXOABI K OIPENEICHHUIO COJAEPKAHUS M IIOCTPOEHUs IpenMeTa
IpelycMaTpuBalOT (POPMHUPOBAHUE YHHUBEPCATbHBIX YUEOHBIX AEWCTBUN, MMEIOLUX 0a30Boe
3HaYeHHE JUI1 PA3IMYHBIX BHUIOB JEATENBHOCTH: pELIeHHs NpoOsieM, MOMCKA, aHaIu3a H
o0paboTku uHPOpMaAIUK, HEOOXOMUMBIX JJsi NPUOOPETEHHs] OMbITa MPAKTUYECKON U
HCCJIE0BATEIBCKOM 1E€ATEIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B npakTuke npenojsaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE CpeJHEro o011ero oopa3zoBaHus, Py ONPEAEICHUN COAEPKATENbHON XapaKTepUCTUKU
Hene W3ydeHHs IpelMeTa HalpaBiIeHHEM IE€PBOCTEIIEHHON 3HAUYMMOCTH TPAJUIMOHHO
npu3Haércst (OPMHpPOBAHHE OCHOB XHMMHUYECKOW HAyKHM Kak o0JacTh COBPEMEHHOTO
€CTECTBO3HAHHUS, IPAKTUYECCKOU IEATEIBHOCTH YEIIOBEKA U KaK OJJHOIO U3 KOMIIOHEHTOB MUPOBOHI
KylbTypbl. C METOAMYECKON TOYKHM 3pPEHMSI TaKOM IOJAXOJ K OIPENEICHMIO LEJeld U3ydeHUs
IIPEIMETa SIBJISIETCA BIIOJIHE OIPAaBIaHHBIM.

CorynacHO JaHHOM TOYKE 3pEHUs IVIABHBIMM LIEJIIMHU HU3Y4YeHHUs IpeaMmeTra «XHMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sBASIIOTCS:



e (QopmMHupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK BaKHEHIEH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KApTUHBI MHUpPA, B OCHOBE KOTOPOH JIeKaT KIIOUEBHIEC MOHSITHS,
¢dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPHUHM XHWMHH, OCBOEHHUE S3bIKa HAayKd, YCBOCHHE WU
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX O0OOOIIEHUH MHUPOBO33PEHUECKOrO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN UX PA3BUTUS U CTAHOBJICHUS;

e (QopmupoBaHuE U Pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJIaX MO3HAHUS BELIECTB U
XUMHUYECKHX peaklnii, HeOOXOIUMBIX ISl IPHOOPETEHUSI YMEHUI OPUEHTHUPOBATHCS B
MUpE BEIIECTB U XMMHUYECKHX SBJICHUI, UMEIOIIHUX MECTO B MPUPOE, B MPAKTUUYECKON U
MMOBCEAHEBHOM XKU3HU;

® pa3BUTHEC YMCHHWA M CHOCOOOB JESATEIBHOCTH, CBSI3aHHBIX C HAONIOJACHHEM U
OOBSCHEHHEM XHMMHUYECKOTO JKCIEPUMEHTa, COONIOACHHEM TMpaBuil 0Oe3011acHOro
oOpaleHus ¢ BeIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKA LieJe U 3aJa4y U3y4eHus MpeaMera B
mporpamMmme Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU ITPUOPUTETAMU B
cucTteme cpeaHero odmiero oopazoBanusi. CerofHs B MpenojaBaHuy XUMHUH B OOJIbIICH CTEIIEHU
OTHAETCS MPEANOYTCHUE TPAKTUUECKOW KOMIIOHEHTE COJIEp KaHUsl 00yUYeHUsl, OPUECHTUPOBAHHOM
Ha TOJATOTOBKY BBIMMYCKHHKAa OOIIE00pa3oBaTeIbHON OpraHHU3alliH, BIAJCIONIET0 HE HaOOpoOM
3HaHWHA, a (PYHKIMOHAIBHOH T'PaMOTHOCTBIO, TO €CTh CIIOCO0AMU M yMCHHSIMH aKTHBHOTO
MOJTyYeHHUsl 3HAHUN U PUMEHEHUS X B PEabHOM KU3HU JJIs PEeIICHUS MPAKTUYECKUX 3a/1a4.

B cBa3u ¢ »TUM TpH H3Yy4YCHHH TpenMera «XHUMHs» JTIOMHHUPYIOIIEEC 3HAYCHHUE
PUOOPETAIOT TaKue 1IeNU U 33/1a4H, KakK:

aJanTanys 00yJaronuXcs K YCIOBHSIM THHAMUYHO Pa3BUBAIOIIETOCS MUPa, POPMUPOBAHUE
MHTEIJIEKTYyallbHO Pa3BUTONM JUYHOCTH, TOTOBOM K caMo00pa3oBaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEIICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYaIMSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dopMupoBaHue y O0OydYaroIIMXCSl KIIIOUYEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
UMEIOIINX YHUBEPCAIBHOE 3HAUCHUE JIJIS PA3TUYHBIX BUJOB JEATEIBHOCTH: PEIICHUs Mpodiem,
MOMCKA, aHaimu3a W 00paboTku WHGOpPMAIUU, HEOOXOTUMBIX JUIsi MPUOOpPETEHUs OIbITa
JIeATETbHOCTH, KOTOpasi 3aHMMAeT BA)KHOE MECTO B MO3HAHMM XMUMHUH, a TAKXKE ISl OLEHKH C
MO3UIIMIA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIUSHUS BEUIECTB U XUMHUECKUX MPOIECCOB
Ha OpraHU3M YEeJIOBEKA U MPUPOJIHYIO CPENLY;

pa3BUTHE MO3HABATEIIHLHBIX UHTEPECOB, HHTEIUIEKTYAIbHBIX U TBOPUYECKUX CITOCOOHOCTEH
00y4JaromuXcsi: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA M0 XUMHH B
COOTBETCTBUU C )KM3HEHHBIMU TOTPEOHOCTSIMH, UCIIOJI30BaTh COBPEMEHHBIC HH(POPMAIIIOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHallu3a y4eOHOM U Hay4YHO-TIOMYJIAPHONW HH(DOpMAIIUA XUMHUYECKOTO
COJIepKaHUS;

dbopMUpOBaHUE U Pa3BUTHE y O0YUYAIONIUXCS ACCOIMATHBHOTO U IOTUYECKOTO MBIIIIICHUS,
HaAOJII0IaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO HEOOXOJWMBI, B
YaCTHOCTH, MPU TUIAHUPOBAHUHU U MTPOBEACHUN XUMUUYECKOTO SKCIIEPUMEHTA;

BOCITUTAHUE Y O0yUJarOMMUXCs YOKAEHHOCTH B TYMAaHUCTHIECKOM HAITPABICHHOCTH XUMUH,
e€ BaXHOW pONM B PEIICHHH TJIO0ANBHBIX MPOOJIEM pPAMOHAIBHOTO MPHPOJONOIL30BaAHUS,
MOTIOJIHEHUSI YHEPIeTHYECKUX PECYpCOB M COXPAHEHHUS TMPUPOJHOTO PABHOBECHS, OCO3HAHUS
HE00X0IUMOCTH OEpPEKHOTO OTHOIICHHUS K IPUPOJIE M CBOEMY 3/I0POBBIO, a TAKXKE MIPHUOOPETEHUS
OTIBITA WCITOJIb30BAHUS TTOJIYYCHHBIX 3HAHUM ISl IPUHATHSI TPAMOTHBIX PEIICHUN B CHTYaIUsX,
CBSI3aHHBIX C XUMUYECKUMH SIBJICHUSIMHU.

B ydeOHOM maHe cpemgHero obmiero oOpa3oBaHUs MpeaMeT « XUMHs 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMETHON 06macTn « ECTeCTBEeHHO-HAYYHBIE TIPEIMETHD.

OO61iee yuCiIO YacoB, OTBEAEHHBIX IS M3yUYEHHUS XUMUU, Ha 0a30BOM YpOBHE CPEIHErO
obmiero oopazoBanusi, coctaBiser 68 yacos: B 10 kimacce — 34 gaca (1 yac B Henento), B 11 kimacce
— 34 gaca (1 gac B Hezemto).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKO XUMHHU

IIpeamer opraHM4eCKON XUMHUU: €€ BOSHUKHOBEHHE, PAa3BUTHE U 3HAYCHUE B IIOJIyYCHUU
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequHenniit A. M. bytieposa,
e€ ocHOBHbIE TONOKEeHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHUYECKHX BENIECTB. | OMoiorus,
n30MepHs. XUMUYECKas CBSI3b B OPraHMYECKUX COCJUHEHUSIX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBienue o KaccupUKAIK OPraHUIeCKUX BerecTB. HoMeHKIaTypa OpraHn4eckux
COEMHEHUH (cuCcTeMaTu4ecKas) ¥ TPUBUAJIbHbIE Ha3BaHUS BaKHEHIIINX ITPEeICTaBUTENEN KIIaCCOB
OpraHMYECKUX BEIIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYECHHs BEUIECTB M UX NPEBPALlEHUIN: O3HAKOMIIEHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpPraHMYeCKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB MPU HAarpeBaHuU (IJIaBjieHUEe, OOyTIIMBAaHUE U TOPEHUE).

YriieBogopoanbl

AJKaHbBI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
IPEJCTaBUTEIIN ATKaHOB: (pU3UYECKHe U XUMUYECKUE CBOWCTBA (peaKI[MK 3aMeILeHHsI K TOPEHUs]),
HaX0XJIeHUE B IPUPO/IE, TOITYUEHHE U IPUMEHEHUE.

AJTIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTUYECKUI psAll. DTWIEH U NPONWIEH — MPOCTEUIINE
NPEJICTAaBUTENIN QJIKEHOB: (U3MUECKHEe M XUMHYECKHE CBOMCTBa (peakiuu T'HAPUPOBaHUS,
raJIOrT€HUPOBAHMUS, THIPATallUY, OKUCIICHUS U MOJIMMEPHU3aLlNN ), TOIyYeHUE U IPUMEHEHUE.

Anxanuensl: Oyraguen-1,3 u MetmnOyranueH-1,3: cTpoeHue, BaKHEHIINE XMMUYECKHE
cBoiicTBa (peakus noaumepusanun). IloayueHne CHHTETHYECKOTO KaydyKa U PE3HHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKMH psia. AleTuieH —
MPOCTEHIINN NPECTABUTEND AJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakiuu ruIpUpOBaHUs, raIOTeHUPOBAHUS, THAPATALIUH, TOPEHNUS ), TOJyUYeHHE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
raJJoreHUPOBAaHUS W HUTPOBAHUsA), TMOJIyueHHE M TNpUMeHeHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUpPoO8anus U HUMpo8anus), noiyieHue u
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAITIME K Pa3IUNYHBIM KJIaccaM.

[TpupoaHble UCTOYHUKU YIIeBOAOpOA0B. [IpupoHbIii ra3 U MomyTHbIE HEPTSIHBIE Ta3bl.
Hedtp u e€ npoucxoxnenue. CiocoOsl nepepaboTKu HeTH: TeperoHka, KpeKUHT (TEpMUYECKUH,
KaTaluThHueckuit), mwmponu3. IIpoaykTel mepepaboTku HedTH, UX NpPUMEHEHHE B
MIPOMBIIIIIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOAYKThI €ro MepepadoTKHU.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YUYEHHs BELIECTB M HUX NPEBPAILEHUIN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydyKoB U pe3uHbl, koyuiekiuun «Hedte» u «Yromp», MogenupoBanue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJIECHHE MPAKTHUYECKOW pPaOOTHI:
MOJTy4Y€HHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

PacuérHble 3anaum.

Bbluucienuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJIHOTO BEIIECTBA WIIM MPOIYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOTMUECTBY OJJHOTO
U3 UCXOJIHBIX BELIECTB WM IPOAYKTOB PEAKIIUN).

Kucaopoacoaep:xammue oprannyeckue coeMHEeHNs

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOEHUE, (U3UYECKUE U
XMMHYECKHE CBOWCTBA (PEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJOre€HOBOJOpOJaMH, TOPEHHE),




npuMeHeHue. BonopoiHble CBA3M MeX1y MOJIEKyJaMH CUpToB. JleficTBHe MeTaHO/Ia U 3TaHOJIa
Ha OpPraHu3M YEJIOBEKa.

MHoroaTomMHble CHMPTBI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMOIEHCTBUE CO IIETOYHBIMU METAJIJIaMH, KAUECTBEHHAsl peaKus Ha
MHOIOaTOMHBIE CHMPTHI). JlelicTBUE Ha opraHu3M desjoBeka. llpumeHeHue riuuepuHa u
STUJICHTJIUKOJISL.

®deHout: cTpoeHUe MOJIEKYJIbl, (PU3HUECKHE U XMMUYEeCKHEe CBOMCTBA. TOKCHYHOCTD (heHoIa.
[Tpumenenue ¢penona.

Anbnerugpl M kemonwvl. DopManbIeruj, aueTaubAerH]: CTpoeHue, (u3nyeckue u
XUMHYECKHE CBOMCTBA (PEAKIMM OKHUCIEHUS U BOCCTAHOBJIEHMS, KAaUECTBEHHBIE pEAKIIMH),
HOJy4YeHHE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOThL.. MypaBbUHAst M YKCYCHast KUCIIOTHI:
CTpoeHue, pU3NUeCKue U XUMHUYECKUE CBOICTBA (CBOWCTBA, 00LIMe I Kjlacca KUCIIOT, PeaKus
sTepudUKaNMK), TONyudeHHe u mpuMeHeHne. CTeapuHOBas W OJEHHOBAas KHUCIOTHI Kak
IPEJCTaBUTEIIN BBICIIMX KapOOHOBBIX KMCIOT. Mblja KaK COJIM BBICIIMX KApOOHOBBIX KUCIIOT, UX
MOIOLIEE IEUCTBHE.

CrnoxHble 3QUpbl KaK MPOU3BOAHbIE KapOOHOBBIX KUCIOT. ['MAPOIM3 CIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHnue xxupoB. bruonorudeckas poJib )KUPOB.

VYraeBoJpl: cocTaB, KiIacCU(PHKAIMS YTIEBOAOB (MOHO-, 1U- U Iojaucaxapupl). ['moko3a —
NPOCTEHIIMKA MOHOCaXapHua: OCOOEHHOCTH CTPOCHHS MOJIEKYJbl, (PH3MUECKHE U XUMHUYECKHE
cBoiicTBa (B3aumozeiicTaue ¢ rugpokcuaom meau(ll), okucinenne aMMuadHbIM PaCTBOPOM OKCHIA
cepebpa(l), BoccraHoBneHue, OpOoKEHUE TIIOKO3bI), HAXOXKJICHHE B MPUPOJE, MPUMEHEHHUE,
6uonornyeckas poib. PoTocuHTe3. PPyKTO3a KaK U30MEP IITIOKO3BI.

Kpaxman u nesmiono3a kak npupojHble noaumepbl. CTpoeHue kpaxmaia U LEeUTI0I03BL.
dusnueckue U XMMUYECKHe CBOMCTBA KpaxMaia (TMIpoJin3, KaUeCTBEHHAs PEaKILUs C HOI0M).

OKCHepUMEHTAJIbHbIE METOJAbl H3Y4YEHMs BEIIECTB U MX MPEBpalleHM: NpOBEACHUE,
HaOJI0IeHHe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHME CIUPTOB, KayeCTBEHHbBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe d3TaHona okcuaom wmenu(ll)), MHOroaTroMHBIX
cnupToB (B3aumojeiicTBue raunepuHa ¢ ruapokcuaom memu(ll)), ampaerunoB (oxucieHue
aMMUay4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(ll), B3aumoaeiicteue kpaxmana
C MO/IOM), TIPOBEJIEHHE MTPAKTUYECKON pabOThI: CBOMCTBA pacTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnurie 3amaun.

Bbluucnenuss 1mo ypaBHEHMIO XUMHMYECKOW peakuuu (Macchl, 00bEMa, KOIUYECTBA
MCXOJHOIO BEIIECTBA WIIM IPOAYKTA PEAKIIMH IO U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJTHOTO
U3 UCXOJHBIX BEILECTB WIIH IPOJYKTOB PEAKIIUN).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHuyeckre coeuHeHus. PU3nuecKue U XuMHUIecKue
CBOICTBa aMHUHOKHUCIOT (Ha mpuMepe IIHIKMHA). buojormuyeckoe 3HaueHHE AMHMHOKHCIIOT.
Ilentuabr.

benky kak nmpupoaHbIE BBICOKOMOJEKYJspHbIe coenuHeHus. [lepBuuHas, BTOpuUYHAas U
TpPeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JKOB: THUAPONU3, JEHATyparus,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

DKclepUMeHTalbHbIE METOJbl M3YYEHHUsl BEUIECTB M MX IpeBpalleHuil: HalOrofeHue u
ONMCAaHNUE JEMOHCTPALIMOHHBIX OIBITOB: JEHAaTypalus OENKOB MpH HarpeBaHWU, I[BETHHIE
peakiuu OEIKOoB.

BbIcOKOMOIEKYJISIPHBIE COCIMHEHUSI

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIPDHBIX COEIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYPHOE 3BEHO, CTEIEHb IOJIMMEPU3ALUHU, CpEelHsAs MOJeKyJsipHas Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI — OJIMMEPU3ALIUS U TOJIMKOHIEHCALINS.

OKclepUMEHTAIbHbIE METO/bl M3YUYEHHUsl BELECTB M UX MPEBPALICHUNA: 03HAKOMIICHHUE C
00pa3iaMu NPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAYUyKOB.



MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ MPU M3Y4YEHHUM opraHumdeckoil xumuu B 10 kmacce
OCYILECTBIIICTCSI Y€pe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCS CUCTEMHBIMU JJIS1 OTJEJIBHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOIO [IUKJIA.

OO01e ecTecTBEHHO-HAay4yHbIE IOHATHS: SIBJIECHHE, HAyuyHbId (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTb, HAOIIOACHUE, H3MEpPEHHE,
JKCIIEPUMEHT, MOJICIIUPOBAHUE.

®du3uka: Marepus, SHEPIUsl, Macca, aToM, JIEKTPOH, MOJIEKYJla, SHEPreTUYECKUN YPOBEHbD,
BEIIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUECKHE BEJIMYMHBI U €JMHULIBI UX
U3MEpEHMUS.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BeleCTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, yTrIeBOIbI, )KUPBI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/Ib, MOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHousorust: NUIIEeBbIE MPOIYKThI, OCHOBBI PAllMOHATIBHOIO IMUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapCTBEHHBIE M1 KOCMETHUUYECKUE ITPENapaThl, MaTEPUasbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckre 0OCHOBbI XMMHHU

XuMHUECKUH dreMeHT. AToM. Sapo aroma, H30TOMNBL. DJIEKTPOHHas 000JI0UKA.
DHepreTUyYecKre ypOBHH, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemerTsl. OCOOCHHOCTH
pacnpeneneHus 3JIeKTPOHOB 10 OpOUTaIsIM B aTOMax 3JIEMEHTOB INEPBBIX YETHIPEX NEPUOIOB.
DJeKTpoHHas KOH(UTYypalLus aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmommueckas cucrema XUMHYEeCKuX dsieMeHToB [ .
MenneneeBa. CBsA3b NEpUOANYECKOrO 3akoHa M [lepmonmyeckold CHUCTEMBI XMMHMUYECKHUX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOU TeopHuel CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMH HPOCTBIX U CI0KHBIX BEIIECTB
[0 TpyINIaM U rnepruojam. 3HaueHHue NepUOANYECKOT0 3aKOHA B pa3BUTHH HAyKU.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuIbl XUMHYECKOW CBsI3U (KOBaJIEHTHAas
HEeNoJIsipHasl U TOJspHas, MOHHAs, MeTajuinyeckas). MexaHu3mbl 00pa30BaHMsI KOBaJEHTHOMN
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKLENTOpHbIN). BomopoaHas cBsizb. BaneHTHOCTD.
DIJIEKTPOOTPULIATENBHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATHOHBI U AHMOHBI.

BemecTBa MOJEKYJIIpPHOTO U HEMOJEKYJIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BEIIECTBA. THNBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBAa BEIIECTB OT THIIA
KPUCTAJUIMYECKOU PEIIETKH.

[TonsiTne 0 AucnepcHbIX cucteMax. VICTHHHBIE M KOJIJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coeiMHeHnil. HomeHknatypa HeopraHu4eckix BeIiecTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHALICKAIIUX K PA3IIMYHBIM KIIACCaM.

Xumuyeckass peakius. Knaccudukanus XUMHYECKHX peakUuil B HEOPraHUYecKoW u
OpPraHMYECKON XMMHUHU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHHS U IPEBPALICHUS
JHEPIuU NPU XUMHYECKUX PEaKIUAX.

CKoOpocTh peakiuu, €€ 3aBUCUMOCTh OT pa3iu4HbIX (akTopoB. OOpaTHMble peakluu.
Xnmuyeckoe paBHOBecHe. DakTOpbI, BIUAIOIUE HA COCTOSHHUE XMMHYECKOTO PaBHOBECHS.
[Ipuniun Jle larense.

OnexkTponuTHueckas aucconuanus. CuiibHble M cnadble 37eKTpoauThl. Cpeaa BOIHBIX
pPacTBOPOB BEILECTB: KUCIIAsA, HEUTPAJIbHAS, LIEJIOYHAs.



OKHCIUTEIBHO-BOCCTAHOBUTEIIBHBIE PEAKIIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YyUYEHHUsl BELIECTB U UX IPEBpALLEHUI: JEMOHCTpalus
tabmun «Ilepuonuueckas cucrema xumumyeckux snemeHtoB . M. MenneneeBa», u3yueHue
MoOJieJIed KPUCTAUNIMYECKUX PEIIETOK, HAOII0JIEHHEe U ONHCAaHUE JIEMOHCTPAIIMOHHBIX U
7a00paTOPHBIX OMNBITOB (pa3jIoXKeHHE MEepOKCHAa BOAOPOJAa B IPUCYTCTBUM KaTalln3aropa,
OIIpElIETICHUE CPellbl PACTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
HMOHHOr0 OOMeEHa), MPOBEICHHE MPAKTUYECKOM paboThl «BiusHue pasnuyHbIX (HaKTOpOB Ha
CKOPOCTh XUMHUYECKOU pEaKLuny.

PacuérHble 3anaun.

Pacuérbl 110 ypaBHEHUAM XUMHYECKUX PEAKIUM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
Pacu€Thl ¢ UCIOJIB30BAHUEM TOHATHUS «MACCOBAs J0JIS BEIIECTBAY.

Heoprannyeckass Xumus

Hewmerannsl. [Tonoxenue HeMerauios B [lepuoaudeckoli cucTeMe XMMUUYECKHUX 2JIEMEHTOB
. U. MenneneeBa u OCOOCHHOCTH CTpO€HHUsS aToMOB. DU3MYECKHME CBOWCTBA HEMETAJIOB.
AnnoTponusi HeMeTaJuIoB (Ha IpuMepe KUCIopoJia, cepsbl, ocdopa u yriepoaa).

XVWMHYECKUE CBOWCTBA BAXKHEUIIMX HEMETAJUIOB (TaJOTCHOB, Cephl, a30Ta, ¢ocdopa,
yriaepoja U KpeMHHUs) U UX COeTUHEHUN (OKCUIOB, KUCIOPOICOIEPKAIUX KUCIOT, BOJOPOJHBIX
COCTMHECHU).

ITpuMeHeHne BaKHENIINX HEMETAINIOB U UX COCUHEHUM.

Meramnsl. [lonoxenue meraios B [lepruoaudeckoi cucTeMe XUMHYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS SJIEKTPOHHBIX 000JOYEK aToMOB MeTauioB. OOmue
¢uznueckue cpoiictBa MeTayioB. CIUlaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKeHUH
METAJIJIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIIMX METAJUIOB (HATPUM, KaJWid, KaJabIlMid, MAarHUM,
IIOMUHUH, UHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

OO61ue criocoOb! Moay4YeHUs! MeTauIoB. [IpuMeHeHne MeTaioB B ObITY U TEXHHKE.

OKCHEpUMEHTAJIBHBIE METOABbl H3YUYEHHMS BELIECTB M MX MPEBPALEHUN: HU3YyYEHHE
KOJUIEKIIMU «MeTaibl U CIUIaBb», 00pa3lioB HEMETAJUIOB, PELICHHE SKCIIEPUMEHTAIBHBIX 3a/ad,
HaOJIoIeHWe W OMNHUCAHUE JIEMOHCTPAILMOHHBIX M J1TaDOpaTOPHBIX OIBITOB (B3auMojieiicTBHE
TUIPOKCHUIA AIFOMHHHMSI C paCTBOPaMH KHMCJIOT U IIeNIouel, KaueCTBEHHbIE pEeaKIIMM Ha KaTHOHbI
METaJlIoB).

Pacuérnurie 3amaun.

PacuéTsl Macchl BemecTBa Win 00bEMa ra3oB 0 H3BECTHOMY KOJIMUECTBY BEILIECTBA, MACCE
Wi 00bEMY OJTHOTO U3 YYaCTBYIOIIMX B PEAKIIMH BEIIECTB, pacyEThl Macchl (00bEMA, KOIMUYECTBA
BELIECTBA) MPOAYKTOB PEAKIIUH, €CIIU OJJHO U3 BELIECTB UMEET IIPUMECH.

XuMHUS 4 )KU3Hb

Posib xumuu B o0ecrieYeHUH SKOJIOTHYECKOH, SJHEPreTUYeCKOr U MUIIEeBOI O€30MacHOCTH,
pa3BUTUN MeaUuLMHBL. [ToHsTHE 0 HAyYHBIX METOZaX MO3HAHMSI BEIECTB U XUMHUUECKHUX PEaKIIUi.

[TpencraBiaenus 06 0OMMX HAYUHBIX TPUHIUIIAX TPOMBIIIJIEHHOTO MOTYYEeHHUS BaXKHEUIITNX
BEIECTB.

YenoBek B MHUpE BEUIECTB M MAaTEpUAJIOB: BAXKHEHIINE CTPOUTENBHBIE MaTepHalbl,
KOHCTPYKLMOHHBIE MaTepuaibl, KPAacKH, CTEKJI0, KepaMuKa, MaTepuanbl i 3JIEKTPOHUKH,
HaHOMaTepHalibl, OpraHMYECKUEe U MUHEpaAJIbHbIE YI00pEHUSI.

XUMHUS U 3/10pOBbE YEJIOBEKA: MPAaBWIIA HCIOJIB30BAaHUSA JIEKAPCTBEHHBIX IPENaparoB,
npaBuiIa 6€30MacHOr0 MCIIOJIb30BAaHMSI ITPETapaToB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HU.

MexnpenMeTHbIE CBS3U.

Peanuzanus MeXnpeaMETHBIX CBSI3€H MpH M3ydeHUH OOIIel M HEeOPraHUYeCKON XMMHUU B
11 xyacce oCyIIECTBISETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHI,
TaK U HNOHSTHUH, ABISIOLUIMXCA CUCTEMHBIMU JJIS OTJENbHBIX NIPEAMETOB €CTECTBEHHO-HAYUYHOTO
LUKJIA.



OO01re ecTecTBEHHO-HAYYHbIE MIOHATHUS: HAYYHBIN (paKT, TUIIOTE3a, 3aKOH, TEOpHUs, aHAIIU3,
CUHTE3, KIacCHU(UKaus, NEePUOANYHOCTh, HAONIOJCHUE, OKCIEPUMEHT, MOJACIUPOBaHNE,
U3MEpEeHHe, SIBJICHUE.

®dusnka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
pPaZo0aKTUBHOCTb, MOJIEKYJIa, SHEPIeTUYECKUN YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, PU3NUYCCKUE BEIIMYUHBI U €IUHUIIBI UX H3MEPEHUS, CKOPOCTD.

buonorust: knetka, opraHu3M, JKocHcTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIE TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILIUBO, PECYPCHI.

TexHOMoTUsl: XUMUYECKAasl MPOMBIIIIIEHHOCTh, METAJUTYPIHsl, IPOU3BOJICTBO CTPOUTEIHHBIX

MaTCpHaJIoOB, CENBCKOXO03IHCTBEHHOE IIpOU3BOJCTBO, numeBas IMPOMBIINIJIECHHOCTD,
@apMaHGBTquCKaH IMPOMBIIIJICHHOCTD, IIPOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPOU3BOJACTBO KOHCTPYKIIHMOHHBIX MaTcpraliosB, QJICKTPOHHAsA IMPOMBIIIJIICHHOCTD,

HaHOTCXHOJIOTHH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

®OI'OC COO ycranaBnuBaeT TpPeOOBaHUS K pe3yibTaTaM OCBOCHHUS OOYyYarOIIMMHUCS
porpaMM CpeaHero oOmiero oopazoBaHusl (JIMYHOCTHBIM, METAMPEAMETHBIM H MPEIAMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
POrpaMM CPETHETO OOIIET0 00pa30BaHUs SBISETCS CUCTEMHO-IEATEIIBHOCTHBINA MOIXO/.

B cooTBeTCTBHM C CHCTEMHO-IEATEIbHOCTHBIM IOJXOJOM B CTPYKTYypE JHWYHOCTHBIX
PE3yIbTAaTOB OCBOCHUS MpEaMETa « XUMHUSDH Ha YPOBHE CPEHET0 O0IIEro 00pa30BaHusl BbIIEICHBI
CJEIYIOIINE COCTABISIOIINE:

OCO3HaHUE OOYYAIOMIMMUCS POCCUUCKOW TPaKJAHCKOW HACHTHYHOCTH — TOTOBHOCTH K
CaMOPAa3BUTHIO, CAMOCTOSATEIBHOCTH U CAMOOIPEIEIICHHUIO;

HaJM4re MOTHUBAIIUU K 00YUYEHUIO;

[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHH JTUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH ¥ HUCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTb M CIOCOOHOCTH OOYYAlOIIUXCS PYKOBOJCTBOBAaTHCA B CBOEH NESATEIBHOCTH
LHEHHOCTHO-CMBICJIOBBIMM ~ YCTAaHOBKAMH, IMPUCYIIUMH LIEJIOCTHOM CHUCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

HAJIM4YUE TPABOCO3HAHUS JKOJOTUYECKOW KyNbTYpbl U CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIC IIJIAHBI.

JInaHOCTHBIE Pe3yIbTaThl OCBOCHUS MPEAMETa « XUMUS TOCTUTAIOTCS B €IMHCTBE yUeOHOU
Y BOCIUTATEIbHON JESTEIPHOCTH B COOTBETCTBUU C TYMAaHHUCTUYECKHUMH, COIIMOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHM M HJ€aJaMH POCCHUHCKOTO Tpa)KAAHCKOTO OOIIEeCTBa,
MPUHATHIMU B OOIIECTBE HOPMAMH W TIpaBUJIAMHU TOBEICHUS, CIIOCOOCTBYIOIIMMH MpOIeccaM
CaMOIIO3HAHUs, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YJarOIIUXCSl.

JlugHOCTHBIE pe3yNbTAaThl OCBOCHUS MpenMeTa «XUMUST» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa TO3HABATENILHOM U MPAKTUUECKON JIEATENHHOCTH 00yYarOIIUXCsl TIO pealIi3aliy MPUHSATHIX
B 0OLIIECTBE LIEHHOCTEW, B TOM YHCJIE B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS

OCO3HAHUs O0YYAIOIIMMHCS CBOMX KOHCTHUTYIIMOHHBIX MIPAB U 00S3aHHOCTEH, YBOXKECHHS K
3aKOHY W MPaBOIOPSIIKY;

MPEACTABICHUS O COIMAIBHBIX HOPMAaxX W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHW B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NIEATETLHOCTH MPHU CO3JAaHUU YUCOHBIX MPOEKTOB,
peleHnr yueOHbBIX U TO3HABATENbHBIX 33/1a4, BEITOJTHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JIPYTUX
MIPY aHAJHM3E Pa3IMIHBIX BHJIOB YUEOHOM I€ATeIbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS

LEHHOCTHOTO OTHOILIEHUS K HUCTOPUYECKOMY M HAay4YHOMY HACIEAMI0 OTEYECTBEHHOM
XUMUU;

YBOXEHHSI K TMPOIIECCYy TBOPUECTBA B OOJACTH TEOPUH M MPAKTUYECKOTO MPUMEHEHUs
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHOKCHHS HAyKHU €CTh pPe3yJbTaT UIMTEIbHBIX HaOJI0JICHHM,
KPOMOTJIMBBIX KCIIEPUMEHTATBHBIX TOMCKOB, TOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

MHTEpeCa M I[I03HABATEJIbHBIX MOTHBOB B IIOJYYEHHH U TIOCIEAYIOUIEM AHAIN3E
uH(GOPMAIIUU O MEePEIOBBIX JOCTIKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOTI'O0 CO3HAHUS, STUUECKOTO MOBEICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlNH, CBA3aHHbIE C XUMHUUYECKUMH SIBIICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPaJIbHO-HPABCTBEHHbBIE HOPMBI U LICHHOCTH;



TFOTOBHOCTH OLIEHUBATH CBOE IMOBEJCHUE W IOCTYNKM CBOMX TOBApUUIEH C MNO3ULUHI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPHI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOro M Oe30macHoro o0pas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DM3MUYECKOMY U IICUXUYECKOMY 3/]0POBBIO;

coOIOfCHMS TPaBWUJI 0E30MacHOTO OOpAIeHUs] ¢ BEHIECTBAMH B OBITY, NMOBCEIHEBHOMU
JKU3HU U B TPYZOBOU J€ATEIbHOCTH;

MOHMMAHUS 1IEHHOCTH TIPAaBWJI WHAMBUAYAILHOTO M KOJUIGKTHBHOIO 0€30MacHOTO
MOBEJICHUS B CUTyalUsIX, YTPOXKAIOIIUX 3JOPOBbIO U )KU3HU JIFOJCH;

OCO3HAHUS TOCIICJCTBUI M HENPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B y4e€OHO-HMCCIEIOBATEIbCKOW JEATEIbHOCTH,
00I11IECTBEHHO TOJIE3HOM, TBOPUYECKOM U IPYTUX BUIAX JIEATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHUHU MPAKTUYECKUX 3a/ad COLHUAIbHON
HaIPaBJIECHHOCTH (B paMKaX CBOETO KJIacca, IIKOJIbI);

UHTEpeca K MPaKTUYECKOMY H3YUYEHHUIO MPOQeccHil pa3ITuvyHOro poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHUS K TPYAY, JHOJAM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBHUAYAJIBHOM TpaeKTOpUM 00pa3zoBaHus, Oyayien
npodeccuu u peanusanuu cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XMMHHU, HHTEPECOB U MOTPEOHOCTEH 00IIIeCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS:

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHHS K MPUPOJIC, KaK UCTOYHUKY CYIIIECTBOBAHMS
JKH3HH Ha 3eMiIe;

MOHUMAaHUs TI00aJTFHOTO XapaKTepa IKOJOTHUUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpPEIbI;

OCO3HAHUs HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
paMOHAIBHOTO MPUPOIONOJIb30BAHNUS;

AKTUBHOTO HEMPUSTHS IEHCTBUM, MPUHOCIIINX BPEI OKPYKAIOIIEH MPUPOIHON cpene,
YMEHHS TPOTHO3UPOBATh HEOIArOoNpUSATHBIC HKOJOTMUYECKHE MOCIEACTBHS MPEAIPUHUMAEMBIX
JIEMCTBUN U NPEAOTBPALLATh UX;

HaJU4Msl PA3BUTOTO HKOJIOTHYECKOTO MBIILUIEHUS, SKOJOTUYECKOM KYJIbTYphI, OIbITA
JEATETLHOCTH  DKOJOTUYECKOW HAMNpaBJIICHHOCTH, YMEHHsS PYKOBOJICTBOBATHCSI HMH B
MO3HABATEILHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMOo(poOuu;

7) 1EHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOPpMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOM MTPAKTUKU;

MOHUMAaHUS CIEeNU(PUKA XWUMHUH KaK HayKd, OCO3HaHUs €€ poiu B (POPMUPOBAHUU
paIoHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEICTaBICHHs 00 OKpYy KaroIIeM
MHpE KaK O €JWHCTBE MPHUPOJbI M YEIOBEKa, B MO3HAHWM TMPHUPOJIHBIX 3aKOHOMEPHOCTEH W
pelieHrnr IpoOJieM COXpaHEHUs TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XWMHH JJISI COBPEMEHHOW IMBHIJIM3AIMU: B €€
TYMaHHCTUYECKON HANpaBIE€HHOCTH M BaXHOM POJIM B CO3/aHUHM HOBOW 0a3pl MaTepHaIbHOU
KyJbTYpPbl, pEUICHUH TI00ATbHBIX MPO0JIeM YCTOHYMBOIO Pa3BUTHUSI YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKON, NHUIIEBOW H JKOJIOTUYECKOW O€30MacHOCTH, B PA3BUTUU METUIUHBI,
o0ecreyeHn! yCIOBHM yCIIEUTHOTO TPpyAa U SKOJIOTHYecKH KOM(GOPTHOM KM3HU Ka)KJ0T0 4iieHa
00111eCTBA;

€CTECTBEHHO-HAyYHONM TIPAaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAaHUS,
UCIIONIb3YEMBIX B €CTECTBCHHBIX HayKaxX, CIIOCOOHOCTU MCIOJIL30BATh MOMyYaeMbIe 3HAHHUS IS



aHaJIM3a W OOBSICHEHHS SIBICHUH OKPYXXAIOUIETO MHUpPAa W MPOHCXOAANIMX B HEM HM3MEHEHHH,
yMEHHUsI JieflaTh 000CHOBAHHBIC 3aKJIFOUCHHSI HA OCHOBE HayYHBIX (DaKTOB ¥ MMEIOIUXCS TAHHBIX
C LIEJIBIO TIOJTYYEHHS JJOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIIOIb30BaTh XUMUYCCKUE 3HAHUS JUISI PELICHUS TIPoOIieM
B peaJIbHBIX )KU3HEHHBIX CUTYAIHsAX;

MHTEpeca K MO3HAHHIO U UCCIIEIOBATEIILCKON IS TEIbHOCTH;

TOTOBHOCTH M CHOCOOHOCTHM K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOPA30BAHUIO, K
AKTHBHOMY IIOJYYCHUIO HOBBIX 3HAaHMH [0 XHMHUH B COOTBETCTBUH C JKU3HCHHBIMH
MOTPEOHOCTSAMH;

MHTEpeca K OCOOCHHOCTSM TPY/la B Pa3IMYHbIX cpepax nmpodeccHoHaNbHOM AeITEIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeamMeTHble pe3yibTaTbl OCBOGHMSI yuyeOHOro mnpeaMera «XuUMHUS» Ha YpOBHE
cpemHero oomiero oOpa3oBaHMs BKIIOYAKOT:

3HaYMMbIe 11 (POPMHPOBAHUST MHUPOBO33PEHUS OOYUAIOMIUXCS MEXIUCIUILTHHAPHBIC
(MeXmpeaMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAIOIIKE [EIOCTHOCTh HAYYHOU KapTUHBI MUpa
n CHGIII/I(i)I/IKy MCTOJOB IMO3HAHUSA, UCITIOJIB3YCMbBIX B €CCTCCTBCHHBIX HayKax (MaTepI/Iﬂ, BCUICCTBO,
SHEprusi, SBJICHHE, MPOLIECC, CUCTeMa, Hay4yHbId (DaKT, MPHUHIIMIL, THUIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHs, UCCIIeIOBaHNE, HAOII0ICHUE, U3MEPEHNE, IKCIIEPUMEHT U JAPYTHE);

YHUBEpCaIbHbIC y4eOHbIE JEUCTBUSA (mo3HaBaTeIbHEIC, KOMMYHUKaTUBHBIE,
peryisTuBHBIE), oOecreunBaomme (HopMupoBaHue (YHKIMOHATBHOH TI'PaMOTHOCTH H
COLIMATIbHOM KOMITETEHIIMH 00YYaroINXCs;

CIIOCOOHOCTh ~ OOYyYaloIMXCs  HMCIOJB30BaTh  OCBOCHHBIE  MEXIUCITUIUITMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCadbHbIC yueOHBbIE MAEWCTBHUS B IO3HABATEIHHOU U
COLIMAIbHON IPAKTHKE.

MeTtanpeameTHble pe3yNbTaThl OTPaKalOT OBIAJCHHE YHUBEPCAIBHBIMU y4eOHBIMU
MMO3HAaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PCTYIATUBHBIMHA I[Gf/iCTBI/ISIMH.

OBiaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH N03HABATEIbHBIMHY /IHiCTBUSIMH

1) 6a3oBble JIOTHYECKHE JIeiiCTBUS:

CaMOCTOSITENNbHO (OPMYIHpPOBaTh W aKTyalIM3UpOBaTh MpoOJieMy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpEeNeNsATh LENU JeATeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JTOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMUA;

UCIIOJIb30BaTh MpPU OCBOCHUWU 3HAHUM TNPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIICIATH
XapaKTCPHBIC IIPHU3HAKU HOHATHH WU yCTaHaBJIMBATb KX B3aUMOCBA3b, HCIOJIb30BaTh
COOTBETCTBYIOIINE MOHITHS JJIsl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUM;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUH TJIA KJ'IaCCI/I(i)I/IKaI_[I/II/I BCIIIECTB U XUMHNYCCKUX peaKHI/II\/II;

YCTaHABIMBATh IPUYUHHO-CIIEACTBEHHBIE CBSA3M MEX1Y U3YUaEeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUICCKUEC PACCYKIACHUSA (I/IH)IYKTI/IBHI)Ie, ACOYKTHUBHBIC, I1O aHa.]'IOI‘I/II/I), BBIABJIATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSX, (POPMYIUPOBATH BBHIBOABI U
3aKITFOUYCHUS,

MPUMEHATH B MPOLECCE MO3HAHMS, UCIIOJIb3YEMbIE B XUMHH CUMBOJUYECKHE (3HAKOBHIE)
MO/JIEJH, TPe0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JI€MEHTA,
XUMHYeckass (opMyna, YypaBHEHHE XHMHUECKOH peakiMu — TpU PEIIeHUHd Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a]1a4, IPUMEHATh HA3BaHHBIE MOJICJIbHBIC MTPECTABICHUS AJIsI
BBIABJICHUS XAPAaKTCPHBIX IMPU3HAKOB U3YyYaCMbIX BCIICCTB U XUMHUYCCKUX peaKqu/I.

2) 0a30BbIe HCCJIEN0BATEIbCKHE TeHCTBYS:

BJIaACTb OCHOBAMHU MCTOJJOB HAYUHOT'O MMO3HAHHA BCHICCTB U XUMHNYCCKUX peaKqu/I;

dbopMmynupoBaTh 1AM M 3aJadyd  HWCCJICJAOBAHMS, WCIOJb30BaTh IIOCTaBJICHHBIE |
CaMOCTOATEIIBHO C(bOpMy.HI/IpOBaHHBIe BOIIPOCHI B KAYCCTBC MHCTPYMCHTA IMMO3HAHUA U OCHOBLI
1151 GOPMHUPOBAHUSI TUTIOTE3HI TI0 MMPOBEPKE MPABUIILHOCTH BBICKA3BIBAEMBIX CYXKICHUH;



BJIQJIETh HABBIKAMHU CAMOCTOSTEIBHOTO IUIAHUPOBAHUS M MPOBEACHUS YUYECHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMS HAOII0JaTh 32 XOJOM IpOIEcca, CaAMOCTOSTEILHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMYyJIUpOBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTATOB MCCIICOBAHMSI, COCTABIATh OOOCHOBAHHBIN OTYET O MPOACTaHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKON HCCIIEI0BAaTEIbCKOM M IPOEKTHOM JESITeIbHOCTH,
MPOSBISATE CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEJIbBHOMY IIOMCKY METOJOB pELICHUS
IIPAKTUYECKUX 3aJa4, IPUMEHEHUIO Pa3IMYHBIX METOOB I103HAHUS.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBAThCSI B  PA3IMYHBIX HCTOYHMKAX HWHPoOpMauuu (HAYYHO-TIOMYJIsIpHAs
auTepaTypa XHMHUYECKOTO COJAEp)KaHMs, CIpaBOYHble TocoOus, pecypcel HHTepHeTa),
aHaATM3UPOBATh HH()OPMAIUIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHUS, KPUTUIECKH OIICHUBATh
€€ J0CTOBEPHOCTh U HEMPOTUBOPEUUBOCTb;

(GopMyJIMpoBaTh 3alpoCchl W IPUMEHATH pa3jIMuYHbIE METOAbI IpPU IOHCKE U O0TOOpe
uH(pOopMalii, HEOOXOAUMOI JIJ1s1 BBITIOJHEHUS YUEeOHBIX 33/1a4 ONpPeAeEHHOrO TUIIA;

IpUOOpPETaTh OIBIT HUCIOJb30BaHUSA MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (OPMY HpEACTaBICHUsT HHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAYUYHBIM S3bIK B KayecTBE CpeACTBa INpu paboTe € XUMUYECKOU
uH(poOpMallMel: MNPUMEHSATh MEXIpeAMeTHbIe ((Pu3nYecKne W MaTeMaTHYecKHue) 3HAKU U
CHUMBOJIBI, (popMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa30BbIBaTh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATJITHOCTH.

Osgi1aieHHe YHUBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH el CTBUSIMH:

3aJaBaTh BOIPOCHI 10 CYIIECTBY 00CY’KIaeMOM TeMbl B XOJ/€ AMAIOra W/WIH JUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU TMPEAJIOKEHUS OTHOCUTEIBHO BBIOJIHEHUS
IIPEUI0KEHHON 3a1a4H;

BBICTYIIaTh C TNpPE3EHTAlMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIINOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTUYECKONW pabOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEIECTB,
peanu3anM y4eOHOro mpoekTa U (OpMYJIUpPOBATh BBIBOJBI MO pe3yjbTaTaM MpPOBEIEHHBIX
MCCJIEIOBAHMM MyTEM COTJIACOBAHUS MO3UIIUI B X0J1e 00CYXICHHS 1 0OMEHAa MHEHUSIMHU.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO TJIAaHUPOBaTh U OCYIIECTBISATH CBOIO IMO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eI M 3aJaud, KOHTPOJIHUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeyiaraeMblii aropuT™M JEUCTBUN NPU BBINOJHEHUM y4e€OHBIX M HCCIIEOBATEIbCKUX 33/ad,
BbIOMpaTh Haubosee 3((HeKTUBHBIN CIIOCOO MX pelIeHHs C yYETOM MOJyYeHHs] HOBBIX 3HAHUHN O
BEIIECTBaX U XUMUYECKUX PEAKIUAX;

OCYILIECTBIIATH CAMOKOHTPOJIb CBOEH AESITEIbHOCTH HA OCHOBE CAMOAHAIN3a U CAMOOLIEHKH.

MNPEAMETHBIE PE3YJIBTATHI
10 KUIIACC

[IpeameTHbIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckas XuMUsD» OTPaKaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUN O XMMHUYECKON COCTABIISIONICH €CTECTBEHHO-HAYYHOM
KapTUHBl MHpA, POJIM XUMHH B TMO3HAHUU SIBJICHUU MPUPOJbI, B (HOPMUPOBAHUM MBILUICHUS U
KyJIbTYpbl JINYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIsi peIlieHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYEeCKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM Cpelie;



BJIAJICHUE CUCTEMOM XUMHMUYECKUX 3HaHUM, KOTOpas BKIIOYAECT: OCHOBOINOJArarolue
HOHATHUS (XUMUYECKUN SJIEMEHT, aTOM, JICKTPOHHAsE 000JI04Ka aToMa, MOJIEKYyJa, BaJICHTHOCTb,
3JIEKTPOOTPHULIATEIBHOCT, XUMHUECKasi CBsI3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJISIpHas Macca, MOJSAPHBIA 00BEM, YIJIEPOAHBIA  CKeNerT,
(GYHKUMOHANbHAS TPYyINa, pajuKai, U30Mepus, U30Mepbl, TOMOJOIMUYECKHH psl, TOMOJIOTH,
YTIEBOAOPOABI, KUCIOPOA M a30TCOJEPIKAIIUE COCTUHEHUSI, MOHOMED, MOJIMMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHUS ); TEOPUU U 3aKOHBI (TEOPHUsSI CTPOEHHS OPraHMYECKUX
BemecTB A. M. bBytnepoBa, 3akoH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHUMBOJIMYECKHI $3bIK XUMHMM; MHPOBO33PEHYECKUE 3HAHUSA, JISKAIIUEe B OCHOBE IOHMMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJOTHUECKUE CBEACHUS O CBOICTBAX,
COCTaBe, MOJYyYEHUH U 0€301aCHOM HCIOJIb30BAHNY BaKHEHIINX OPraHUYECKUX BELIECTB B OBITY
U TIPAKTHYECKON JeSITEIbHOCTH YEJI0BEKa;

c(OPMHPOBAHHOCTh YMEHUI BBISABIIATH XapaKT€PHbIC IPU3HAKK MTOHATUH, yCTaHABIMBATh
UX B3aHMOCBSI3b, HCIIOJIB30BATh COOTBETCTBYIOIIUE MMOHSITHS IPU ONMCAHUU COCTaBa, CTPOCHUS U
IPEBpALLCHUI OPraHUYEeCKUX COeITMHEHUH;

c(OPMHPOBAHHOCTh YMEHHI HCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJHKY JJIsI COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOM) (OPMYIT OPraHUYECKUX BEIIECTB
U ypaBHEHHH XMMHYECKHX PEAKIMH, N3rOTaBIMBATh MOJEIN MOJIEKYJ OPraHWYECKHX BEIISCTB
JUIS WITKOCTPALMU UX XMMUYECKOTO M IPOCTPAHCTBEHHOT'O CTPOCHHUS;

c(OPMHPOBAHHOCTh YMEHHH YCTaHABIUBATh NPUHAJIC)KHOCTh U3YYEHHBIX OPTaHUYECKUX
BEIIECTB II0 HX COCTaBy M CTPOCHHMIO K OIpENelEHHOMY KIacCy/Tpynne COeIUHEHUMH
(YyrneBoJopodbl, KHCIOPOJI M a30TCOACpXKAIHE  COCIUHEHHS, BBICOKOMOJICKYIISIPHBIE
COEJMHEHUs), JaBaTh UM Ha3BaHMs No cucrtemarnuyeckoir HomeHkinatype (IUPAC), a Taxxe
NPUBOJIUTh TPHUBHAJBbHBIC HA3BAaHUS OTIECIBHBIX OPraHUYECKUX BEHIECTB (ITHIICH, MPOIHJICH,
alleTUIeH, JSTHIEHIJMKOIb, TJIHMLEPUH, (eHod, (OopMaibAerul, aneTalbIeru], MypaBbHHas
KHCJIOTa, YKCYCHAas KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAs KUCIIOTA, TIIOKO03a, PPyKTO3a,
Kpaxmall, [1eJUTI0J103a, TIUIHH);

c(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHUIb XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEMHEHUsX (OJJMHAPHbIE U KPaTHBIE);

c(OPMHUPOBAHHOCTh YMEHHS TNPHUMEHSTh TOJOXKEHHUS TEOPUH CTPOCHHUS OPTaHUYECKHUX
BemecTB A. M. bytnepoBa a1 0ObsICHEHHS 3aBHCHMOCTH CBOMCTB BEIECTB OT MX COCTaBa U
CTPOCHUST; 3aKOH COXPAHEHUS MAaCChI BEIIECTB;

c(OPMHPOBAHHOCTh YMEHMH XapaKTepHU30BaThb COCTaB, CTpPOEHHE, (U3HUECKUEe U
XUMHYECKHE CBOMCTBA TUITUYHBIX MPECTABUTENCH PA3IMYHBIX KJIACCOB OPTraHWYECKHUX BEIIECTB
(MeTaH, 3TaH, JTWJIEH, NPONMWJIEH, aleTwieH, Oyraauen-1,3, MerwiOyraaueH-1,3, OeHzoi,
METaHOJI, STAHOJI, STHUJICHTINKOIb, TIUICPUH, (EHOI, aleTalbIACTHI, MypaBbUHAs U YKCyCHas
KHCJIOTHI, TJIOKO3a, KpaxMalsl, IeJUII0JI03a, aMUHOYKCYCHasi KHCIIOTa), WJUIIOCTPUPOBATH
TEeHETHYECKYIO CBSI3b MEXKAY HHUMH yYPaBHEHHSMH COOTBETCTBYIOIIMX XMMHYECKHUX PEAKIHHA C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (hOpMyI;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HWCTOYHHKH YTIEBOJAOPOIHOTO CHIPHS
(He(Th, MPUPOAHBIA Ta3, yroib), CHOCOOBI MX MEpPepabOTKM M MPAKTUYECKOEe MpPUMEHEHHE
MIPOTYKTOB MEPEePadOTKH;

c(OPMHPOBAHHOCTh YMEHUH MPOBOJUTH BBIUYUCIEHHUS [0 XUMHYECKUM YPaBHEHUSIM
(Macchl, 00BEMa, KOJTHMYECTBA HCXOJHOTO BENIECTBA MITH IIPOIYKTa PEaKIIMH MO0 M3BECTHBIM Macce,
00BEMY, KOJTMYECTBY OHOTO M3 UCXOHBIX BEIIECTB MU MPOJYKTOB PEaKIIH);

c(hopMUPOBAHHOCTh YMEHUH BJIQJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJIaX HAYYHOTO
NO3HAHUS, MCIIONB3YeMbIX B XHWMHUHU TP M3YYCHHU BEIIECTB M XHUMHUYECKHX SBICHUHN
(mabmroieHne, W3MEpEeHHe, OKCICPUMEHT, MOJICIUPOBAHKE), HCIOIB30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JUUIs IPUHATHUS PEIICHUH B KOHKPETHBIX )KU3HEHHBIX CUTYAIUIX, CBSI3aHHBIX
C BELIECTBAMU M UX IPUMEHEHHEM;



c(hOopMUPOBAHHOCTh YMEHUHN COONIOAAThH MPaBUJIA MOJB30BAHUS XUMHUUYECKON TMOCYI0U U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MTPaBHUiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKUHUSMU MO BBIOJHEHUIO JIA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH M BBIMOJIHATh XUMHUYECKUN JKCIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIECTB MPH HAarpeBaHUU, MOJyUYEHUE HTHIICHA U U3YUYCHHE €ro
CBOP’ICTB, KauCCTBCHHBIC PCAKIIMU OPIraHNYCCKUX BCUICCTB, ACHATYpalua 6GJIKOB IIpru HarpCBaHuu,
[[BETHBIE peakliiy OEJIKOB) B COOTBETCTBUU C MPAaBUIAMH TEXHUKH 0€30M1aCHOCTHU NP 0OpallieHun
C BeIIECTBAMH W JTa0OPATOpPHBIM OOOPYJIOBAHHMEM, IMPEACTABISATh PE3YIbTAThl XHUMHUYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHI COOTBETCTBYIOLIUX peakuuil u (opMyJInpoBaTh
BBIBO/IbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAIIHUIO,
MOJy4aeMyro U3 pa3HbIX HCTOYHHUKOB (CpeicTBa MaccoBoi nH(popmMaruu, UHTepHET U IpyTux);

c(OpMUPOBAHHOCTh YMEHHUH COOMIOaTh MpaBUiIa HKOJOTMYECKU IIeIeCO00pa3HOro
IIOBCACHUA B 6I>ITy u TPYZ[OBOIZ ACATCIIBHOCTU B MLCIIAAX COXpPAaHCHHUA CBOCTO 3J0POBbA U
OKpYXaroIlel MPUPOJHOIN cpelbl, 0CO3HABaTh OMACHOCTh BO3ACHCTBHS Ha >KUBBIE OPTaHU3MBbI
OnpeAeNEHHbIX OPraHMYECKUX BEIIECTB, MOHMMAas cMbica mnokaszartens [IJIK, moscHaATe Ha
npuMepax crocoObl YMEHBIICHUS U MPEIOTBPAIICHHS] UX BPEAHOIO BO3JICHCTBUS HA OpraHU3M
YEJI0BEKa;

JUIsi 00y4YarolIUXCsl ¢ OIPaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbs: YMEHHE HMPUMEHSTH
3HAHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHU BCUICCTB U XUMHUYCCKUX ﬂBHeHHfI;

JUTSL CTICTIBIX U Ca00BUISIINX O0YYAIOIINXCS: YMEHHUE UCTIOIb30BaTh PeIbe(hHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst 1ist 3anucy XuMHU4ecKux (GOpMyJI.

11 KUIIACC

[IpeameTHBIE pe3ybTaThl OCBOCHUS Kypca «O0I1as 1 HeOpraHuvecKkas XUMHs OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPECTABICHUN: O XUMHUECKOH COCTABISIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHPA, POJU XUMHUH B TIO3HAHWH SIBJICHUW TPUPOJBI, B (QOPMHPOBAHWH MBINUICHHUS U
KyJIbTYpbl JIMYHOCTH, €€ (GYHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW Ui pelieHus
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3/JI0POBBIO U
MIPUPOJHOMU Cpelie;

BJIAJICHHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJATaroIINe
NOHATHS (XUMHUYECKHH 3JIEMEHT, aTOM, H30TOII, S-, P-, 0- 3JIeKTpOHHBIE OPOUTAIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIM OO0BEM, BAJICHTHOCTb, JJICKTPOOTPHUIATEIIBHOCTh, CTEIMEHb
OKHUCJICHUS, XUMHUYECKas CBs3b (KOBAJICHTHAs, WOHHAs, MeETAJIMYECKas, BOJOPOJIHAs),
KpUCTAJUTMYECKasi  peméTka, THIBI XMMHUYECKHX  pEaKklHid, pacTBOp, DJIEKTPOJHUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTHYECKAs JMCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMUYECKON PeaKIui, XHMUUECKOE PABHOBECHE); TEOPUH U 3aKOHBI (TEOPHS dJEKTPOJIUTHIECKON
aucconmanuu, nepuoanyeckuil 3akon . M. MenaeneeBa, 3aKk0H COXpaHEHHUsI MAcChl BELIECTB,
3aKOH COXPAaHCHMsI W TPEBpAICHUS DHEPTUU MPU XUMHYECKUX PEaKIHIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEXKAlllue B OCHOBE MOHHUMAaHUs
MPUYHMHHOCTH U CUCTEMHOCTH XUMHYECKUX SBICHHUM, (DaKTOJIOTHUUECKHE CBEJICHUSI O CBOWMCTBAX,
cocTaBe, TOMYyYeHUH M 0€30MacHOM HCTOJIh30BAHUHM BAKHEHIIMX HEOPTaHWYECKUX BEIIECTB B
OBITY ¥ IPAKTUIECKOM JCSITEIILHOCTH YEJIOBEKa,;

c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTePHBIC MPU3HAKHU MOHSATUH, yCTAHABIUBATh
UX B3aUMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPH OMHUCAHUU HEOPTaHMUECKUX
BEILECTB U UX IIPEBPALLECHU;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJIsI COCTABIICHUS
dbopMyll BEIIECTB W YpaBHEHUN XHWMHUYECKUX PEAKIUi, CHUCTEMATHYECKYyI0 HOMEHKIATYpY
(IUPAC) u TpuBHMagbHBIC Ha3BaHHS OTMACIBHBIX HCOPraHMUYECKUX BemlecTB (yrapHblid ras,



YTIEKUCHBIA Ta3, aMMHAK, TraméHas W3BECTb, HETall€Has W3BECTh, NUTbEBAsl COJA, NHUPUT U
ApyrHe);

c(OPMHPOBAHHOCTb YMEHUH ONPEAENATh BAICHTHOCTb U CTENIEHb OKUCIIEHUS XUMUYECKUX
3JIEMEHTOB B COEJUHEHUIX Pa3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIEHTHAs, HIOHHA,
METaJUIN4YecKas, BOJOPO/HAs) B COCAMHEHUSX, THUI KPUCTAIUIMUECKONW PEETKH KOHKPETHOI'O
BellecTBa (aTOMHAas, MOJEKYJsIpHas, MOHHAs, METAJUIMYECKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCIUHECHM;

c(OpPMHPOBAHHOCTh YMEHUH YCTaHABIMBATh NPUHAAJICKHOCTh HEOPTaHMYECKHX BEILECTB
II0 UX COCTaBY K ONpeAeIEHHOMY KJIacCy/TpyIiie COeAUHEHUH (IPOCThIE BEIIECTBA — METAJLIbI U
HEMETaJUIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(pOTepHBIE TUAPOKCHIBI, COJIH);

c(OPMHPOBAHHOCTE YMEHHMH pacKpblBaThb CMBICI Iepuoaudeckoro 3akona JI. MU.
MenneneeBa W JIEMOHCTPUPOBATH  €r0  CHCTEMATHU3HMPYIOUIYIO, OOBSICHUTEIBHYIO H
HPOTHOCTUYECKYIO (DYHKLINU;

c(OpMUPOBAHHOCTh ~YMEHHMIl  XapaKTepu30BaThb d3JEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKHX IeMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XUMHUECKUX 3ieMeHTOB /1. 1.
MeHeneeBa, HMCHOJIB3Ys TOHATUS «S-, P-, O-DJICKTPOHHBIE OPOHTANNY, «IHEPTETHUYCCKUC
YPOBHM», OOBACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XHMHYECKHUX 3JEMEHTOB M UX
COEIMHEHMH 110 nepuoaam u rpynnam [lepuoaudeckoil cucreMbl XUMHYECKUX ieMeHToB /. M.
Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEPHU30BaTh (OMUCHIBATH) OOINE XUMUICCKIE CBOHCTBA
HEOPraHMYECKUX BELIECTB Pa3IUYHbBIX KJIACCOB, MOATBEP)KIATh CYIIECTBOBAHUE I€HETHUYECKON
CBSA3M MEXJy HEOPraHMYECKHMHU BEIECTBAMHU C IOMOILBIO YpPAaBHEHUH COOTBETCTBYIOIIMX
XUMHUYECKHUX PEAKIIUL;

c(OpMUPOBAHHOCTh YMEHUS KJIacCCU(PUIMPOBATh XUMHUYECKHE PEaKUUU [0 Pa3InYHbIM
OpU3HaKaM (YUCIy M COCTaBy pEarupyrolMx BeIIeCTB, TEIUIOBOMY 3((deKTy peaxiuH,
M3MEHEHUIO CTENICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIuH, Y4aCTHIO KaTallu3aTopa);

c(OPMHPOBAHHOCTh YMEHHH COCTABIIATh YPaBHEHUs PEAKUUN pa3IMYHBIX THIIOB, OJHBIE
U COKpAallEHHbIE YPaBHEHUS peakldii HOHHOIO OOMEHa, yUWThIBasl yCJIOBHS, IPU KOTOPBIX 3TH
peaKuuy UAyT 10 KOHLIA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMTH pEAaKLUH, MOATBEP)KAAIOIINE KauyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEIIECTB, pACHO3HABaThb ONBITHBIM IIyTEM HOHBI,
MPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHMUYECKUX BEILIECTB;

c(OPMHPOBAHHOCTh YMEHHUI pacKpbIBaTh CYHUIHOCTb OKHCIUTEIbHO-BOCCTAHOBHUTEIBHBIX
peaxiuii MoCpPeICTBOM COCTaBJICHUS 3JIEKTPOHHOTO OanaHca ATUX PEaKIHii;

c(OPMHPOBAHHOCTh YMEHHM OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOH peakluu OT
pa3aNyYHbIX (DAKTOPOB; XapaKTep CMEIICHHsS XUMHUYECKOrO0 PaBHOBECHS B 3aBHCHUMOCTH OT
BHeIHero Bozneiicteus (mpunuun Jle Hlarense);

c(hOpMHUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh XUMUYECKHUE MPOIIECCHI, JIEKaII[Ie B OCHOBE
IPOMBIIIJICHHOTO TOJY4YE€HUSI CEpHOM KHCIOTHI, aMMHUaka, a Takxke C()OpPMUPOBAHHOCTh
IpeJcTaBlIeHnH 00 OOIIMX HAyYHBIX MPUHLMIAX U SKOJOTHYECKHX MpoOJieMax XHMHUYECKOTO
IIPOU3BO/ICTBA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH BBIYMCIEHUS C KCIOIb30BAHUEM TOHSATHUS
«MaccoBasi JI0Js BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHWH Ta30B MPU XHUMHYECKHX
peaxIusax, Macchl BeIIeCcTBa WK 00bEMA ra3oB 110 U3BECTHOMY KOJIMYECTBY BEIlIECTBA, MacCe WU
00BEMY OJTHOTO M3 yYaCTBYIOIIMX B PEAKIMH BEILECTB, TEIUIOBOro 3(dexra peakiyu Ha OCHOBE
3aKOHOB COXPAaHEHHUS MacChl BEUIECTB, IPEBPALLECHUS U COXPAHEHUS YHEPIUN;

c(OPMHPOBAHHOCTh YMEHHH COOJIOAATH MpaBHiia MOJIb30BAHUS XUMHUYECKOW MOCYAOH U
1abopaTOPHBIM 000PYIOBaHKMEM, a TAK)KEe MpaBUiia OOpaIEHUs C BEIIECTBAMUA B COOTBETCTBHUU C
MHCTPYKLHUSMH 110 BBIITOJHEHHUIO JTA00PATOPHBIX XUMHUECKUX OTIBITOB;

C(OPMHPOBAHHOCTh YMEHHMM IUIAHUPOBaTh W BBINOJHATE XUMHUYECKUH SKCIIEPUMEHT
(paznokeHue nepokcHaa BOAOPOAA B NPUCYTCTBUM KaTalW3aTopa, ONPEIEIIEHUE CpPEJbl



pPacTBOPOB BEUIECTB C IMOMOIIBIO YHHBEPCATHLHOTO HHIUKATOPA, BIUSHUE PA3JIMYHBIX (PaKTOPOB
HA CKOPOCTh XHMHYECKOW PEaKIUH, peaklud WOHHOTO OOMEHAa, KAa4eCTBEHHBIC pEakluu Ha
cyibdar-, KapOoHaT- U XJOPHI-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE IKCIEPUMEHTAIbHBIX
3aa4 II0 TEMaM «Metamely U ((HCMGTEUUILI») B COOTBCTCTBHU C IpaBUJIaMHU TCXHHUKU
0€30I1aCHOCTH MPH OOpAIllEHUH C BEIECTBAMH U JIAOOPAaTOPHBIM 000PYI0OBAHUEM, MIPEJICTABIISATH
pe3yabTaThl XUMHYECKOTO S3KCIEpHUMEHTa B (hopMe 3amuCH YpPaBHEHUIH COOTBETCTBYIOIIUX
peakiuii ¥ GOpMyJIMPOBATh BHIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYI0O HH(POPMALHIO,
MOJTy4aeMYyt0 U3 pa3HbIX HCTOYHHKOB (CPEICTBAa MACCOBOM KOMMYHHUKAIMH, IHTEpHET U IPYTHX);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
NOBEJICHUS B OBITY W TPYIOBOH JEATEIHLHOCTH B LEISIX COXPAHCHUs CBOETO 370POBbs U
OKPYXAaroIIel MPUPOJIHON Cpebl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKUBBIC OPTaHU3MBI
OIpENeIEHHBIX BEIECTB, MOHUMast cMbIci mokasateis [1/IK, moscHsITh Ha mpuMepax CrocoObl
YMCHBIICHHUA U MTPEAOTBpALICHUA UX BPECAHOT'O B03[[€I>'ICTBI/I$[ Ha OpraHu3M YCJIOBCKaA,

JUIE OOYYaIOIIUXCS C OrPAaHHMYCHHBIMH BO3MOXHOCTSIMH 370POBbS: YMCHHE NPUMCHSATH
3HaHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHU BCHICCTB U XUMHNYCCKUX ﬂBJIeHHfI;

JUTSL CJICTIBIX U CJIA0OBUISIIUX 00YUYAIOIIUXCSI: YMEHUE HCIIOIB30BaTh PEIbEPHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst 1ist 3anucy XuMu4eckux (GOopMyI.



TEMATHYECKOE IINTAHUPOBAHHME

10 KJIACC
KosnvecTBO 4acoB DJIeKTPOHHbBbIE
Ne (uudgpossbie)
w/n HaumeHoBaHue pa3aeioB U TeM MPOTrPaMMbl Beero Kognpo.m,nme HpﬁaKaneCKne 06pa3oBaTeNLHbI
padoThI padoThI pecypesi
Pa3znea 1. TeopeTuyeckue OCHOBbI OPraHUYeCKOM XUMUM
[Ipeamer oprannueckoit xumuu. Teopusi CTpoeHuUs bubmmoreka [JOK
11 . 3 :
oprannyeckux coenuHennii A. M. byrneposa https://myschool.edu.ru/
Wroro mo pazneny 3
Paznea 2. Yraesogopoasbl
2.1 [IpenenbHbBIE YIIIEBOAOPOIBI — aJIKaAHBI 2 bubmaorexa LIOK
' e y AOPO https://myschool.edu.ru/
HenpenenbHble yriieBOAOPOIbI: alIKEHBI, Bbu6moreka [JOK
2.2 6 1 .
AITKaJINCHBI, ATKUHBI https://myschool.edu.ru/
bubmmoteka IIOK
2.3 ApoMaTu4ecKue yriieBoA0pOIbI 2 https://myschool.edu.ru/
IIpupogHbIE HCTOYHUKH YIIIEBOJOPOAOB U UX bubnmnoreka HOK
24 3 1 .
nepepaboTka https://myschool.edu.ru/
Wroro mo pazneny 13
Paznea 3. Kuciiopoacoaep:kamue opranHu4eckKue coeJHHeHHs
bu6mmoteka IIOK
3.1 CrnpTet. Geron 3 https://myschool.edu.ru/
Anbnernnsl. Kap6oHnoBbsie KUCTOTHI. CIOXKHBIE bu6muoreka [JOK
3.2 7 1 .
3¢upbI https://myschool.edu.ru/
but6mmorexa [IOK
3.3 Y TICBOIbI 3 1 https://myschool.edu.ru/
Hroro no pazneny 13



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

Pasznen 4. A30Tc0uepmamne OpPraHu4e€CKue COCANHECHUS

4.1 AMHUHBI. AMUHOKHUCIIOTBL. belku 3 BH6J_IHOTeKa LHOK
https://myschool.edu.ru/
Wroro mo pazneny 3
Pa3znea 5. BbicOkOMOJIEKYJISIPHBIE COEINHEHUS
bu6nmoreka [IOK
5.1 [Tnactmaccel. Kayuyku. Bonokna 2 https://myschool.edu.ru/
Uroro no pazneny 2
OBHIEE KOJIMYECTBO HACOB I10 ITPOI'PAMME 34



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

11 KJIACC

KosmuecTBo yacoB JJIeKTPOHHBIE
Ne i/ HaumeHoBaHue pa3/iejioB M TeM NPOTPAMMBbI Kontpons | Ipaxray (ppossie)
Bcero | HBIe ecKue o0pa3oBaTe/ibHbIE
padoTbI padoTbI pecypchl
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atoMoB. [lepuonyeckuii 3aKoH U Bubmiorexa LIOK
11 [Tepuonnueckas cuctemMa XMMUYECKUX 351eMeHToB [1. U. 3 ,
https://myschool.edu.ru/
Memneneena
bu6mmorexa [IOK
1.2 Crtpoenue BeniecTBa. MHOrooOpasue BeIecTB 4 https://myschool.edu.ru/
bubmuorexa [JOK
1.3 XUMECKHE peaiyn 6 1 1 https://myschool.edu.ru/
bu6mmoreka [IOK
Hroro no paspeny 13 https://myschool.edu.ru/
Paznen 2. Heoprannyeckasi XuMusi
bu6mmoreka [JOK
2.1 Meranbr 6 1 https://myschool.edu.ru/
bu6mmorexa [IOK
2.2 Hemeramuer 9 1 1 https://myschool.edu.ru/
2.3 CBs13b HEOPTraHUYECKUX U OPTAHMUECKUX BEIIECTB 2 bubmorexa LIOK
' https://myschool.edu.ru/
bu6mmoreka [JOK
Hroro no pasnemy 17 https://myschool.edu.ru/
Pa3nen 3. XuMus u :Ku3Hb
bu6mmorexa [IOK
3.1 XMMHS 1 KASHD 4 https://myschool.edu.ru/
Hroro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPO'PAMME 34 2 3



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

IHOYPOYHOE IINTAHUPOBAHHME

10 KJIACC
KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne Hara nugposeie
/i Tema ypoka Beero KOﬁHTpOJILHLIe HpﬁaRaneCKne U3YUEHHAA | 0GPA3OBATE/bHEIE
padoThI padoThI pecypesI
1 [Ipeamer oprannyeckoil Xumuu, eé 1 bubmmoreka [JOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE 04.09.2024  https://myschool.edu.ru/
2 Teopus cTpoeHHs OpraHUYECKUX COSIMHEHUN 1 bubnuoreka [IOK
A. M. byTiepoBa, €€ OCHOBHBIC TTOJIOKEHUS 11.09.2024  https://myschool.edu.ru/
[IpencraBienue o K1accuPpUKaUN
3 OpraHn4ecKux BemecTB. Homenkinarypa 1 bubnnorexa [JOK
(cucTemaTuvecKas) ¥ TPUBUAIbHBIC Ha3BAHUS 18.09.2024  https://myschool.edu.ru/
OpPTaHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 bubnuoreka [IOK
TOMOJIOTHUYECKHHA PsiJT 25.09.2024 @ https://myschool.edu.ru/
5 MeraH 1 3TaH — IPOCTENIINE IIPEACTABUTENIN 1 bubmmnoreka [HOK
AJIKaHOB 02.10.2024  https://myschool.edu.ru/
6 AJIKEHBI: COCTaB U CTPOEHUE, CBONCTBA 1 bubmmorexa OK
) ’ 09.10.2024  https://myschool.edu.ru/
7 OTUieH U NPONUIEeH — IpocTeiine 1 bubmuoreka [IOK
MPEACTABUTENM AJIKEHOB 16.10.2024  https://myschool.edu.ru/
8 [IpakTuueckas pabora Ne 1. «Ilomyuenue 1
STUJICHA ¥ U3YYEHHUE €TO CBOWCTBY 23.10.2024
A .b -1,3 0 -
9 L3 Monysene cmmermiccroro kayaykau 1 Bu6miorera LIOK
. y I 06.11.2024  https://myschool.edu.ru/
PE3UHBI
A :
o | oo cetemoon e, | Busorea 0K
PAR. Al 13.11.2024  https://myschool.edu.ru/

MIPOCTEUIINN NTPEACTABUTEND AIKUHOB
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11 Brluncienus 1o ypaBHEHHUIO XUMHYECKOU bubnuoreka [IOK
peaku 20.11.2024  https://myschool.edu.ru/
19 Apenbl: 6eH301 U TOIyoJl. TOKCHYHOCTh bubmmoreka [JOK
apeHoB 27.11.2024  https://myschool.edu.ru/
13 ['enernueckas cBsA3b yrieBOIOPOJIOB, bubnmnoreka HOK
MIPUHAUICKANTUX K Pa3IMIHBIM KJlaccaM 04.12.2024 @ https://myschool.edu.ru/
14 mpiporm rasn nonyre nebtme rass Bu6miorora LIOK
PHpoL o ’ 11.12.2024 = https://myschool.edu.ru/
HeTh ¥ MPOAYKTHI €€ epepadoTKU
15 mpwponmt ras n momyraane nedrmme ras Bu6miorera LIOK
e it : 18.12.2024  https://myschool.edu.ru/
He(Th U MPOAYKTHI €€ epepaboTKu
16 Kontponbnas padoTa no pasaeny
«YTIIeBOAOPOIBD) 25.12.2024
17 [IpenenpHbIe OTHOATOMHBIE CIUPTHI: METAHOJI Bbu6motreka [JOK
v sTaHoi. BogopoaHas cBsizb 15.01.2025  https://myschool.edu.ru/
18 MHoOroaroMHble CIIUPTHI: ATHJICHTIIUKOJIb U bubnnorexa [JOK
TJIMLIEPUH 22.01.2025 @ https://myschool.edu.ru/
19 @DeHOo: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE U bubmuoreka [IOK
XMMHUYECKHUE CBOICTBA, TPUMEHEHHE 29.01.2025  https://myschool.edu.ru/
20 Anpaerunpl: GopMabAETU U alleTaIbICTH]I. bubmmoteka IIOK
AnertoH 05.02.2025  https://myschool.edu.ru/
21 OHOOCHOBHBIE TIPEIeTbHBIE KAPOOHOBHIE bubnnorexa [JOK
KHCJIOTBI: MypaBbUHAs U YKCyCHast 12.02.2025  https://myschool.edu.ru/
22 ITpakTryeckas padora Ne 2. «CBolicTBa
pacTBOpa YKCYCHOM KHCIOTBD» 19.02.2025
23 CreapuHOBas U OJICMHOBASI KUCIIOTHI, KaK bubnmnoreka [JOK
MIPEJCTABUTENN BBICHIMX KAPOOHOBBIX KHCIOT 26.02.2025  https://myschool.edu.ru/
24 MBpblL1a Kak cOJIM BBICIIUX KapOOHOBBIX KUCIIOT, bu6muoreka [JOK
HUX MOIOIIEE NEHCTBHE 05.03.2025 | https://myschool.edu.ru/
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CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

bub6nmoreka [IOK

25 KapOOHOBBIX KHCIIOT. [ HAPOIIN3 CIIOKHBIX 1 12.03.2025  https://myschool.edu.ru/
3¢upoB
26 JKupsr: runponus, NpuMeHEHHE, 1 bubmuoreka [IOK
OnoJIoTHYecKasi pojb )KUPOB 19.03.2025  https://myschool.edu.ru/
| o e e | Bnsmorea 10K
bl ' ’ 02.04.2025  hitps://myschool.edu.ru/
bpykTo3a, caxaposa
28 Kpaxman u nemnrono3a Kak IpupoHbIe 1 bubmmoreka [JOK
MOJIUMEPBI 09.04.2025  https://myschool.edu.ru/
Kontponbnas padoTa no pasaeny
29 «Kucnopoacoaepkaiiyue opraHn4ecKue 1 16.04.2025
COCITUHEHUS
) bubnunoreka LIOK
30 AMHHEL: MCTHIAMUH H aHHIIMH . 23.04.2025  https://myschool.edu.ru/
A
S oprammeonie coommenm i ) u6otera LIOK
P A . 30.04.2025  https://myschool.edu.ru/
ouonornyeckoe 3HaueHue. Ilentuan
32 benku kak npupoHbIe BHICOKOMOJIEKYIISIPHbIE 1 bubmuorteka [IOK
COECIMHEHUS 07.05.2025  https://myschool.edu.ru/
33 OcHOBHbIE IOHATUS XUMHH 1
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN 14.05.2025
34 gb(;g((:ll:(l){;lsﬂl\;sziHHi?; Zzz:a WHEHUN 1 bubmorexa LIOK
YIAp A ' 21.05.2025  https://myschool.edu.ru/
[Timactmaccel, KaydyykH, BOJIOKHA
OBILIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME
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11 KJIACC

KoJsmn4yecTBo 4acoB DJIeKTPOHHbIE
Ne ara H BbI
n/n Tewa ypoka Bcero Kontpoabuere  Ipaxruuieckue fll3y'-lel-ll/lﬂ :)Iﬁlc)l;l;zBaTeeﬂmee
padoThI padoThI
pecypchl

1 XUMUYECKU 3JIEMEHT. ATOM. DJIEKTPOHHAs 1 bubnuorexa [JOK
KOH(UTYpaIysi aTOMOB 04.09.2024  https://myschool.edu.ru/
IIepnonnueckuii 3axoH u [lepuoanueckas

2 CHCTEMA XUMHUYECKUX 3eMeHTOB /JI. U. 1 bubnnorexa [IOK
MenneneeBa, uX CBsI3b C COBPEMEHHOM 11.09.2024  https://myschool.edu.ru/
TEOpHUEH CTPOEHHUS aTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBOMCTB
XUMHYECKHUX JIEMEHTOB M UX COCTMHEHUH I10

3 rpyIIaM U nepuojaam. 3HaueHue 1 bubmmoreka [JOK
MEePUOIUYECKOr0 3aKOHA U CUCTEMBI 18.09.2024  https://myschool.edu.ru/
xumuueckux 3nemMeHToB /.M. Menneneesra B
pPa3BUTHHU HAYKHU
Ctpoenune BelecTBa. XMMHYECKAs CBA3b, €€

4 BI/IL[pLI' MexaHII/III3MBI 00pa3oBaHMs KOBaJIEHTHOU 1 bubmorexa LIOK

’ 25.09.2024  https://myschool.edu.ru/
cBsi3u. BogopoaHas cBsi3b
BaneHTHOCTB. DIIEKTPOOTPULIATENBHOCTD.

5 Crenens okuciienus. Bemectsa 1 bu6nmorexa LIOK
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJISIPHOTO 02.10.2024  https://myschool.edu.ru/
CTPOCHUS
Tlonsarue o qucnepcHbIX cucteMax. MIcTuHHBIE

6 u KOJ‘IJIOI/I,Z[HI;IC paETBopLI. MaccoBas fomns 1 Bubmorexa LIOK

09.10.2024  https://myschool.edu.ru/
BEIIIECTBA B PaCTBOPE
Knaccudukanmst 1 HOMEHKIIaTypa

7 HEOPraHWYECKUX COCNUHEHUN. ['eHeTnyeckas 1 bu6muoreka [JOK

CBSI3b HEOPTaHUYECKUX BELIECTB, Pa3IMUHbIX 16.10.2024  https://myschool.edu.ru/

KJ1aCCOB
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Knaccudukanus XuMHYeCKUX PEeaKInii B
HEOPraHWYECKOW U OPraHUYECKON XHUMHH.

8 3aKOH COXpaHEHHS MACChl BEIIECTB; 3aKOH Bubmzorexa HOK
p ’ 23.10.2024  https://myschool.edu.ru/
COXpaHEHUs U MPEBPAICHUS SHEPTUU TIPU
XUMHUYECKHUX PEaAKIIHIX
9 CkopocTtb peakiuu. OOpaTuMbie peakuu. bubnuoreka [IOK
XHUMHYECKOE PABHOBECHE 06.11.2024  https://myschool.edu.ru/
ITpaktrueckas padota Ne 1. « BiustHue
10 a3 K K
p JII/I‘-IHBIXU(l)a TOPOB Ha CKOPOCTh 13.11.2024
XUMUYECKON PEaKIIUM»
DneKTponuTHIecKas aucconuarnus. [loastue
11 0 BoJiopoiHOM Tokasarene (PH) pactBopa. bubnnoreka [JOK
Peakiiuu nonnoro oomena. ['maponm3 20.11.2024 @ https://myschool.edu.ru/
OpPTaHMYECKUX ¥ HEOPTaHMYECKHUX BEIICCTB
OKHUCIIUTEIBHO-BOCCTAHOBUTEIBHBIE PEAKIIHMH.
12 [TousiTe 00 31eKTpoIIN3e acrmaBOBI;I : Bubmzorexa HOK
*p p 27.11.2024  https://myschool.edu.ru/
PacTBOPOB COJICH
13 KonTponbnas pabota mo paszueny
«TeopeTnyeckrne OCHOBBI XUMHUM» 04.12.2024
Mertamibl, ux nosnoxenue B [leproanyueckoit
CHCTEME XMMUYECKHUX 351eMeHToB []. 1.
14 MenpeneeBa 1 0COOCHHOCTH CT OilHHﬂ Bubmuorexa HOK
P 9 11.12.2024  https://myschool.edu.ru/
aToMoB. O01ue pu3nyecKue CBoicTBa
METAaJIJIOB
15 CrutaBbl METAJUIOB. DIIEKTPOXUMUUYECKUM Pl bubnnorexa [JOK
HaNpPsUKEHUN METAIUIOB 18.12.2024  https://myschool.edu.ru/
XHUMHUYECKHE CBONCTBA BaXKHEHIIINX METAJIJIOB
16 (HaTpuil, Kanui, KanbLUNi, MarHun buGmorexa LIOK
. ’ P ’ 25.12.2024  https://myschool.edu.ru/
ATIOMUHHN) U UX COeTMHEHUI
17 XUMHUYECKUE CBOMCTBA XpOMa, MEAHN U UX bubnunorexa LIOK
COEIMHEHUN 15.01.2025 @ https://myschool.edu.ru/
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XUMHYEeCKHE CBOMCTBA IIMHKA, JKele3a U UX

bubnmoreka [IOK

18 COEIMHEHUN 22.01.2025 https://myschool.edu.ru/
[TpakTrueckas padota Ne 2. "Pemenue

19 3KcnepHMeH"TaanHx 3a/1a4 1o TeMe 29.01.2025
«Metaybn»
Hewmerainibl, uX moyioxeHue B

20 [Iepnoanueckoii cucTeMe XUMHUYECKUX bubnuoreka [JOK
snemeHToB JI. V1. MenaeneeBa u 0COOCHHOCTH 05.02.2025 | https://myschool.edu.ru/
CTPOCHHS aTOMOB
du3nvecKue CBOWCTBAa HEMETAIUIOB.

21 AnoTponust HeMETauIoB (Ha IpUMepe buGnuorexa LIOK

12.02.2025 @ https://myschool.edu.ru/

KHCII0pOJ1a, cephl, hocdopa u yrieposaa)

29 XUMHYECKUE CBOMCTBA TAJIOTCHOB, CEPBI U UX bubmmoreka [JOK
COEIMHEHUN 19.02.2025  https://myschool.edu.ru/

23 XuMHYEeCKUe CBOMCTBA a30Ta, (pochopa u ux bubnnorexa [JOK
COEIMHEHUN 26.02.2025 @ https://myschool.edu.ru/

24 XUMHUECKUE CBOMCTBA yIiepoia, KpEMHUS U bubmmoreka [JOK
UX COeIMHEHUN 05.03.2025  https://myschool.edu.ru/

o5 [IpumeHeHne BaKHENIINX HEMETANIOB M X bubmuorteka [IOK
COEIMHEHU I 12.03.2025  https://myschool.edu.ru/
O06o011eHne U cucTeMaTu3alys 3HaHU| 1o

26 teme «Hemeramiely. BerauciieHus no bu6nmorexa LIOK
YPaBHEHHSAM XMMHUYECKHUX PEAKLIMN U 19.03.2025  https://myschool.edu.ru/
TEPMOXUMHYCCKHE PACUETHI
[Ipaktrueckas padota Ne 3. «Pemienne

27 SKCHepI/IMeHl‘“‘aJ'IBHBIX 3a/1a4 1o Teme 02.04.2025

Hewmeramibi"»

KonTponpHas paborta no Temam «MeTamib» u

28 «Hemeramey/Beepoccuiickas poBepOIHAS 09.04.2025
pabota

29 Heoprannueckue u OpraHu4ecKue KUCIOTHI. bu6muoreka [JOK
Heopranunueckne u OpraHnuecKue OCHOBAHHMS 16.04.2025  https://myschool.edu.ru/
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AmpoTepHbIe HEOPTaHUYECKUE U
30 OpraHuYecKue coeAuHeHus. I 'enernueckas 1 bubmmoreka [JOK
CBSI3b HEOPraHUYECKUX U OPIraHUYECKUX 23.04.2025  https://myschool.edu.ru/
BEILIECTB
Ponb xuMum B 00€CIeYeHUH SKOJIOTHYSCKOM, BuGmorexa LIOK
31 YHEPreTHYECKOM M MUIIEBOW 0€30MaCHOCTH, 1 i
PASBUTHH ME/HIIHbI 30.04.2025  https://myschool.edu.ru/
[IpencraBnenus 06 0OMUX HAYYHBIX
Bbubnnoreka IIOK
32 IPUHLIMIIAX IPOMBIIUIEHHOTO ITOTYYEHUS 1 . 1
BAKHEHIINX BELIECTE 07.05.2025  https://myschool.edu.ru/
bubnunoreka LIOK
33 YenoBek B MUpE BEIIECTB M MAaTEPHAIIOB 1 . 1
14.05.2025 | https://myschool.edu.ru/
bubnunoreka LIOK
34 XHUMHS U 3J0pPOBbE YEIIOBEKA 1 i 1
21.05.2025  https://myschool.edu.ru/
OBILIEE KOJIMYECTBO YACOB I10 34 5 3
I[TPOI'PAMME
MyH M L|| M I_I AJ—I b H O E Moanucaro undposoit noanucbio: MYHULIMMANIBHOE
KA3EHHOE FYKOBCKAR CPER OBLEOSPASOBATETSHAR LIKOTA
NOBETRA 0.7, or T ket
OBLLUEOBPA3OBATEST st e smoscon
bHOE YUPEMOEHWUE  eitor-monaosmsssmon ssssssas
1.2.643.100.3=120B3035303539383131353536,
"YKOBCKASA CPEHARA 1w tacimsmmsssosnsssssssssss
email=nruol@yandex.ru, givenName=EneHa BukroposHa,
OBLLIEOBPA3OBATEJ] Snutossrsomatenssor vepoxaesur veoscas

bHAA LLUKOJIA"

CPEAHAA OBLIEOBPA3OBATE/bHAA LLKOMA"
Mata: 2024.10.12 12:54:55 +07'00"
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YYEBHO-METOJANYECKOE OBECIIEYEHUE OBPA3OBATEJIBHOT' O
MPOLIECCA

OBSA3ATEJIbHBIE YYEBHBIE MATEPHUAJIBI AJ151 YYHEHUKA

* Xumus, 10 kmace/ T'abpuensia O.C., OctpoymoB W.I'., CnankoB C.A. AKIHOHEPHOE
obmrectBo «M3marenbeTBo «IIpocBeniecHne)

» Xumus, 11 xmacc/ T'abpuensa O.C., OctpoymoB WU.I'., CnagkoB C.A. AKIIMOHEPHOE
obmrectBo «M3marenbeTBo «IIpocBenieHne)

METOANYECKHUE MATEPHUAJIBI 1JIs1 YUUTEJIA

1 O.C.I'abpuensn, I'.I".JIpicoBa «Xumust Metoaudeckoe nocodue — 6a30BbIi YPOBEHBY - M.
Hpoda 2022 rog.

2 O.C.T'abpuensia, N.I'.OctpoymoB, «O011ast XuMus B TECTaX, 3aja4ax, ynpaxHeHusX. 11
kiace» — M.: llpoda, 2023 rog.

3 O.C.I'abpuensn, I1.B.Pemeros, M.I.OctpoymoBa «3a1auu Mo XUMHH U CIIOCOOBI X
pemerus» - M.: «JIlpoda», 2021ro.

4 M.A .Psa6oga, Y.}O.Hesckas, P.B.JIuako «Tectel mo xumuu 11 kmacc», - M.: Dk3ameH,
20109r.

59 O.C.I'abpuensn, N.I'.octpoyMmoB « XuMUYECKHi1 SKCTIEpUMEHT B mmkoie 11 kmace»; - M.:
Hpoda. — 2019 ron.

HAP®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
1 IIOP

-OJIEKTPOHHBIC YPOKH M T€CThI. XUMUs B IIKoje. PaznuyHas TemaTuka.

-BupryanbHas xummudeckas madoparopus.

2 Pecypchl ceTH HHTEPHET

- https://ege.sdamgia.ru/?ysclid=11q9c7japs180252563

- https://foxford.ru/

- https://sferum.ru/?p=start
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