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1. NOACHUTEJIBHASA 3AIIUCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CpeaHETo 001ero oopasoBanus pazpaboTaHa Ha OCHOBE
®denepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoii denepamumy,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepanbHOW 00pa30BaTENbHOM MPOrpaMMbl CPEIHEro
obmero ooOpazoanust (POIlI COQO), npencrabieHHblx B DenmepanbHOM TOCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumusi» B 00pa3oBareabHbIX opranu3anusax Poccuiickoii @enepannu, peaiu3yrolnx OCHOBHbIE
o0pa3oBaTesIbHbIE IPOIPAaMMBbl, U OCHOBHBIX IOJIOKEHUH «CTpaTerny pa3BUTHUsI BOCIMTAHMS B
Poccutickoit ®eaepannu Ha nepuon 10 2025 rona» (Pacnopsuxenue [IpaButenscrBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY N0OJX0A0B K pa3paboTKe MporpaMMbl IO XUMUH, K ONIPEACIICHUIO 00I1Iel cTpaTeruu
00y4YeHHsI, BOCIIUTAHUS M PAa3BUTUSI O0YUAIOMIUXCS CPEICTBAMH Y4eOHOTrO mpenmera «XuMHsD»
s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBMIIM KOHIENTyanbHbIe rmojoxkenus I'OC COO o
B3alMOOOYCIIOBJIEHHOCTH LIEJIE€H, COAepkKaHUs, pe3yIbTaTOB 00yUeHHUs U TPeOOBAaHUI K YPOBHIO
MOJTOTOBKU BBIMTYCKHHUKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHKaMu  0O0LIe00pa3oBaTeabHON
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
LEHHOCTEH, MPUCYIIHNX LIEJIOCTHON CUCTEME XUMUYECKOT0 00pa30BaHusl. DTU LICHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIIEH KyIbTyphl YelIOBEKa, a
TaKk)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpele.
Peammsyercst xumudeckoe o00pa3oBaHHWE OOY4YalONIMXCS HAa YPOBHE CpEIHEro O0OIIero
o0pa3oBaHUs CpeCTBAMU yUeOHOT0 mpeameTa «XUMHUs», COAepKaHUe U MOCTPOSHUE KOTOPOTO
onpejiesieHbl B MPOrpaMMe MO XUMHHM C y4€TOM creuu(uKd HAayKd XUMUHU, €€ 3HAYeHUs B
MO3HAHUM TPUPOJIBI U B MAaTEPUAIBHON JKU3HU OOILECTBA, a TakKKe ¢ YYETOM OOIIMX Iened u
NPUHILIMIIOB, XapaKTEPU3YIOIMIUX COBPEMEHHOE COCTOSIHUE CHCTEMbBI CpEIHEro OoOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XUMHS KaK 3JIEMEHT CHCTEMBbl €CTECTBEHHBIX HAYK UIPaeT 0cOOyI0 POjib B COBPEMEHHOMU
[UBUJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHalbHON KyJbTyphl. OHa BHOCHT CBOW BKJIaJ B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIUIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpy»aroleM MUpe Kak O €TUHCTBE MPUPO/IbI U YelloBeKa, KOTopoe (POpMUPYETCs B XUMUHU Ha
OCHOBE IOHMMAaHMsI BEIIECTBEHHOIO COCTaBa OKPYXAIOIIEro MHpa, OCO3HAHUS B3aUMOCBSI3U
MEX/y CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00JaCTIMU PUMEHEHUS.

TecHO B3auMOJIEHCTBYS C IPYTUMU €CTECTBEHHBIMU HAyKaMM, XUMUSI CTajla HEOThEMJIIEMON
YacThl0 MUPOBOW KyJIbTYphl, HECOOXOJUMBIM YCIOBHEM YCIIEIIHOTO TPYyJa U >KU3HHU KaKIOTro
wieHa oOuiectBa. CoBpeMeHHass XHMMHS KaKk HayKa co3uJaTesibHas, Kak HayKa BBICOKHMX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TJI00albHBIX MpoOJieM YCTOHYMBOTO pa3BUTHS
YEJI0BEUECTBA — CHIPbEBOM, SHEPTETHUECKOM, TUIIEBOH, IKOJIOTHYECKON 0€30MMaCHOCTH U OXPaHbI
3/10pPOBBA.

B coorBercTBUM C OOmMMMM IeNIMU M NPUHIOUIAMH CpeJHEro oouiero oobpa3zoBaHUs
conepxanue npeamera « Xumus» (10—11 xmaccel, 6a30BbIil ypOBEHb U3YUEHUs1) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYy4arouuxcs, HEOOXOIUMYI0 UM s
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHUEHTUPOB, YCIEIIHOTO BKJIIOYEHHUS B JKU3Hb COLIUYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnstomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumMus» 1 «O0111as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0230BOM HAYKH: CHCTEMa 3HAHUH MO HEOPraHMYECKOW XMMHUH (C BKIIOUECHHEM
3HaHUU U3 001IEH XUMHUH) U OpraHnyecKoil xumuu. PopMHUpOBaHKE TaHHOM CUCTEMbI 3HAHUH NpU
U3yYEHUH IpeMeTa 00eCreunBacT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pa3usl BEIIECTB
Ha OCHOBE OOIINX MOHSATHN, 3aKOHOB M TEOPHI XUMHH.



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
paccMaTpUBAIOTCSI Ha YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHUMYECKUX COEIUHEHUH, 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
CBOWCTB BEILIECTB OT UX CTPOCHMSI, 0 XMMUYECKOH peaKIiH.

[Ton HOBBIM yTIJIOM 3peHHUs B mpeaMeTe «XuUMus» 0a30BOT0 YPOBHS pPacCMaTpPHUBACTCS
U3yYEHHBII Ha YypOBHE OCHOBHOIO OOIIEro o00pa3oBaHMs TEOPETHUYECKUM 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.

Enunas cucrema 3HaHUM O BaKHEHIIMX BELIECTBAX, UX COCTaBE, CTPOCHHUM, CBOWCTBAX U
IPUMEHEHUH, a TAKXKE 0 XUMUYECKUX PEAKIMIX, UX CYLUIHOCTU U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsercs B Kypcax 10 um 11  kjaccoB aiieMEHTaMu  COJEPXKaHMs, HMEIOUIMMU
KyJIbTYPOJOTHUYECKMM M TPUKIAAHONM XapakTep. OTU 3HAaHUSA CIOCOOCTBYIOT IOHUMaHUIO
B3aUMOCBSI3M XUMHHM C JPYTUMH HayKaMH, pacKpblBaloT €€ poib B I103HABAaTEJIbHOW U
NPAaKTUYECKON JIEATEIIFHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHS K IPOLECCY
TBOpPYECTBA B 00JIACTU TEOPUHM U NPAKTUUYECKUX MPUIOKEHUN XMMHUH, IOMOTalOT BBIYCKHUKY
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 HKOJIOTMYECKUX MPOOJieM, a Takke MpodieM cOepexeHUs
OHEPreTUUECKUX PECYPCOB, ChIPbhs, CO3aHMsI HOBBIX TEXHOJIOTHH U MaTEpUAJIOB.

B nane pemenus 3a1a4 BOCIUTAHUS, Pa3BUTHS U COLIMATIM3ALINN 00YYaIOINXCS IPUHSATHIE
IIPOrpaMMOl MO XUMHHM TNOAXOABI K OIPENEICHHUIO COJAEP)KAaHUS W IIOCTPOEHUsS IpenMera
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 (OpPMHpPOBAaHHME OCHOB XHMMHUYECKOW HAyKHM Kak o00JacTh COBPEMEHHOIO
€CTECTBO3HAHMS, PAKTUYECKON JIeATEIHHOCTH YeJIOBEKa U KaK OJJHOI'0 U3 KOMIIOHEHTOB MUPOBOI
KylbTypbl. C METOAMYECKON TOUYKHM 3pPEHMSI TaKOM IOJAXOJ K OIpPENEICHMIO LENeld H3ydeHUs
IpeIMeTa SIBJISIETCS BIIOJIHE ONPaB/IaHHBIM.

CornacHO aHHOM TOYKE 3pEHUs TVIABHBIMM LIEJIIMH HU3Y4YEHHUsS IpeaMmeTra «XHMHS» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) ssBASIIOTCSL:



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 ¢ BEIIECTBAMH.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJei U 3aJ1ay 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 00yUYeHUsI, OPUECHTUPOBAHHON
Ha TOJATOTOBKY BBIMYCKHHMKa OOIIe00pa30BaTeIbHON OpraHHU3alliH, BIAJCIONIEr0 He HabopoMm
3HaHWHA, a (PYHKIMOHAIBHOH T'PaMOTHOCTBIO, TO €CTh CIIOCO0AMU M yMCHHSIMH aKTHBHOTO
MOJTyYeHHUs] 3HAHUN U PUMEHEHHS X B PEaTbHON KU3HU JJIsl PELICHUS 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
MHTEJJICKTYyallbHO Pa3BUTOM JUYHOCTH, TOTOBOM K camM0o00pa3oBaHHIO, COTPYIHUYECTBY,
CaMOCTOSITEIbHOMY TPUHSTHIO TPAMOTHBIX PEHICHUN B KOHKPETHBIX >KU3HEHHBIX CHUTYaIMSX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHEM;

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 KU3HEHHBIMU MOTPEOHOCTSIMH, UCIIOJIH30BAaTh COBPEMEHHBIE HH(POPMAIIIOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHallu3a y4eOHOM U Hay4YHO-TIOMYJIAPHONU HH(DOPMALIUA XUMHUYECKOTO
COJIEpKAHUS;

dbopMupOBaHUE U pa3BUTHE y O0YUYAIOUIUXCSA aCCOIMATUBHOTO U IOTUYECKOTO MBIIIIICHUS,
HaONIOATEIPHOCTA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIE OCOOEHHO HEOOXOIUMBI, 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 o0miero oOpa3oBaHUs MpeaMeT « XUMHsD 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTn « EcTecTBeHHO-HAYYHBIE TTPEMETHD).

OO0miee 9nCIIO Y9acoB, OTBEACHHBIX ISl U3yUYCHHUS XUMHUHU, HA 0a30BOM YPOBHE CPEIHETO
obmrero oopazoBanusi, cocTaBiser 68 yacos: B 10 kimacce — 34 gaca (1 yac B Hegento), B 11 kimacce
— 34 gaca (1 gac B Hezemto).



2. COAEPXXAHUE OBYYEHUs
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKO XUMHHU

IIpeamer opraHM4ecKoil XMMHUH: €€ BOSHUKHOBEHHUE, PA3BUTHE U 3HAYCHUE B IIOJIYYCHUHU
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequHenniit A. M. bytieposa,
e€ ocHOBHbIE TONOKEeHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHUYECKHX BENIECTB. | OMoiorus,
n30MepHs. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHUSX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[IpencraBienue o KIaccupUKaIMKM OpraHuYecKrX BerecTB. HoMeHkiaTypa opraHn4eckux
COEMHEHUH (cucTeMaTu4ecKas) ¥ TpPUBHAJIbHbIE Ha3BaHUS BaKHEHIINX ITPEeICTaBUTENEN KIIAaCCOB
OpraHMYECKUX BEIIECTB.

OKCIEpUMEHTAJIBHBIE METOJIbl M3YYECHHs BELIECTB U UX NPEBPALLECHUIN: O3HAKOMIICHHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpPraHMYeCKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALMOHHBIX OINBITOB IO
IIPEBPALIEHUIO OPTaHUYECKUX BELECTB IPU HArpeBaHUU (IJI1aBjIeHUE, OOYTIIMBaHUE U TOPEHHUE).

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.

AJIKEHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKUI psAll. DTWIECH U NPONWIEH — NPOCTEUIINE
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBA (pEaKkIuH TUIAPUPOBAHHMS,
raJIor€HUPOBAHMUS, THIPaTalluy, OKUCIICHUS U MOJIMMEPU3aLllN ), IOy4YeHUE 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. TOKCUYHOCTH apeHOB. ['eHeTHueckas CBS3b MEXIY YIVIEBOJOPOJaMH,
MPUHAJIEKAITUMU K Pa3IMYHBIM KJIaccaM.

[TpupoaHble UCTOUHUKH YIieBOAOpOoAOB. [IpupoHbIii ra3 U MomyTHbIE HEQTSIHBIC Ta3bl.
Hedtb u e€ npoucxoxnenue. CnocoObl nepepadboTKH HEPTH: IEPETOHKA, KPEKUHT (TEPMHUUECKUH,
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.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WIIM MPOLYKTa PEAKLIUH 10 U3BECTHBIM Macce, 00bEMY, KOTHUYECTBY OJJHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIUN).

Kucaopoacoaep:xamue oprannyeckue coeMHEHUs

[IpenenbHblE OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpOeHue, (GU3NYECKue 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:
CTpO€HUE, (PU3NUECKUEe U XUMHUYECKUE CBOICTBA (CBONCTBA, 00LIME I KJlacca KUCIIOT, peaKusl
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. [IpuMeHeHne xupoB. buosnorudeckas poib 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 posb. PoTocunTes. PpyKTO3a KaK U30MEP IITHOKO3bI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmasia U LEUTI0I03BL.
dusnueckue U XMMUYECKHe CBOWCTBA KpaxMaia (TMIpoJin3, KaUeCTBEHHAs Peakiysl ¢ HOJ0M).

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
MCXOJHOI0 BEIIECTBA WIIM IPOAYKTA PEAKIIMH IO U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJHOTO
U3 UCXOJIHBIX BELIECTB WM MPOJYKTOB PEAKIIUN).

A3oTconepikalie OpraHn4eckie CoeIMHEHNS.

AMUHOKHCIIOTHI Kak aM(oTepHbIe OpraHuyeckre coeuHeHus. PU3ndecKne 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
peaxiuu OEIKOoB.

BbicokomosieKyIsipHbIe COeTUHEHHUS

OcCHOBHBIE TIOHATUS XUMHH BBICOKOMOJIEKYJISIDHBIX COEIUHEHHWI: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3alUH, CPeaHss MoJyeKyspHass Mmacca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUIN — OJIMMEPHU3ALUS U TOJIMKOHICHCALINS.

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/IbI, IIOJIE3HBIE 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

XuMHUECKUN 3yeMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs 000JIOUKA.
DHepreTUyYecKre yPOBHHU, MOAYPOBHH. ATOMHBIE OpOUTay, S-, P-, d- anmemeHThl. OCOOCHHOCTH
pacrmpeneneHus: SJIEKTPOHOB M0 OpOUTAISAM B aTOMaxX 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
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 JTIOHOPHO-aKLENTOpHbIN). BonopoaHas cBsi3b. BaneHTHOCTD.
DneKTpoOoTpULaTEIbHOCTh. CTeneHb OKUcIeHUs. FIOHbI: KaTHOHBI M AaHUOHBI.

BemecTBa MONEKYJISIPHOIO M HEMOJIEKYJIIPHOIO CTPOECHMsI. 3aKOH ITOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

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

Knaccudukanus Heopranuueckux coeiMHeHnil. HomeHknatypa HeopraHu4eckix BeIiecTB.
I'eHeTnyeckas CBS3b HEOPraHMUECKUX BEIIECTB, IPUHAUIEKAIINX K PA3IMYHBIM KIIaCCaM.

Xumuyeckass peakius. Knaccudukanus XUMHYECKHX peakUuil B HEOPraHUYecKoW u
OpPraHMYECKON XMMHUHU. 3aKOH COXPAHEHHS MACChl BELLECTB, 3aKOH COXPAHEHHS U IPEBPALICHUS
SHEPrUH NMPU XUMUYECKUX PEAKIUIX.

CkopocTh peakuuu, €€ 3aBUCUMOCTh OT pa3iu4HbIX (akTopoB. OOpaTHMble peakluu.
Xumnueckoe paBHOBecHe. (DAaKTOpBI, BIUSAIOIIAE HA COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpunuun Jle larense.

OnekTponuTrdeckas aucconuanusi. CuimbHble W ciiadbie 3JeKTponuThl. Cpena BOJTHBIX
pacTBOPOB BEILLIECTB: KUCasi, HEUTpallbHAas, IIeJI0YHasl.



OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YyUYEHHUsl BELIECTB U UX IPEBpALLEHUI: JEMOHCTpalus
tabmun «Ilepuonuueckas cucrema xumumyeckux snemeHtoB . M. MenneneeBa», u3yueHue
MoOJieJIeld KPUCTAUIMYECKUX PEIIETOK, HAOMIOJICHHEe U ONHCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3joXKeHHe NEepOKCHIA BOJIOpPOJAa B IPUCYTCTBUHU KaTalu3aTopa,
OIIpElIETICHUE CPellbl PACTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
HMOHHOr0 OOMeHa), MpPOBEJCHHE NMPAKTUYECKOH paboThl «BimsHue pa3nuuyHblX (DakTOpoB Ha
CKOPOCTh XUMHUYECKOU pEaKLuny.

PacuérHble 3anaun.

Pacuérbl 110 ypaBHEHUAM XUMHYECKUX PEAKIUM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pPacu€Thl ¢ UCIIOIB30BAHUEM IOHATHUS «MACCOBAs A0S BEILIECTBAY.

Heoprannyeckass Xumus

Hewmerannsl. [Tonoxenue HeMetauios B [lepuoandeckoli cucTeMe XMMUUYECKHX 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.

XUMHUYECKHE CBOWMCTBA BAXKHEWIIMX METAJUIOB (HATPUM, KaJdid, KaJbIMd, MAarHUM,
QIIOMUHUH, HUHK, XPOM, XKeJIe30, MeJlb) U UX COCTUHECHUH.

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 BELIECTB, pacyEThl Macchl (00bEMA, KOIMUYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIMH, €CIIH OJHO U3 BELIECTB UMEET IPUMECH.

XuMHuS 4 )KU3Hb

Ponp xuMun B oOecriedeHnu HKOJIOTHUECKOM, SJHEPreTHYeCcKOl 1 MUILEeBO 0e30macHoCTH,
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.

XuMHS M 3]I0pOBbE 4YEJIOBEKa: MpaBUJia HCIOJIb30BAHUS JIEKAPCTBEHHBIX IpernapaTos,
npaBuiia 6e30MacHOr0 MCIOJIb30BAaHMSI ITPENapaToB ObITOBOM XUMHUH B TOBCEHEBHOM KU3HU.

MexnpenMeTHbIE CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€H MpH M3ydeHUH OOIIel M HEOPraHUYeCKON XUMHUU B
11 xnacce ocymiecTBiseTCs Yepe3 UCIOIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUHBIX MOHSTUH,
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: knerka, 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,
Q)apMaueBTquCKa;I IMPOMBIIIJICHHOCTD, IIPOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPpOU3BOJACTBO KOHCTPYKIMOHHBIX MaT€puraiosB, OJICKTPOHHAas MMPOMBINIJIICHHOCTD,
HaHOTCXHOJIOTHH.

3. INIAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TIPOI'PAMMBI ITIO XUMHUHU
HA BA30BOM YPOBHE CPEJHEI'O OBILIEI'O OBPA30BAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yibTaTaM OCBOCHHUS OO0Yy4YarOIIMMHCS
IporpaMM CpeaHero oomiero oopazoBaHusl (JIMYHOCTHBIM, METANPEAMETHBIM H MPEAMETHBIM).
HayuHo-meronnueckoii OCHOBOM il pa3pabOTKM IUIAHUPYEMBIX pPE3yJIbTaTOB OCBOEHUS
IPOrpaMM CpeTHEro 00IIero 0Opa3oBaHus SABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cootBercTBUH C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JHUYHOCTHBIX
pe3yNbTAaTOB OCBOEHUS MPeIMeTa « XMMUS Ha YPOBHE CpeHEro o011ero o0pa3oBaHus BbIIETICHBI
CJICYIONINE COCTABIISIOIINE:

OCO3HaHHE O0YYAIOUIMMUCS POCCUHUCKON TpaKIAHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BHUTHIO, CAMOCTOSTEIIBHOCTH H CAMOOITPEICIICHHIO;

HAJIMYUEe MOTUBALUU K 00yYEHUIO;

[eJICHAITPABICHHOE Pa3BUTHE BHYTPEHHHUX YOCKIEHUNW JTUYHOCTU HA OCHOBE KITFOUEBBIX
[EHHOCTEH M UCTOPUUYECKUX TPAJAULIUN Oa30BOM HAYKH XUMUWU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYaroUIMXCs PYyKOBOJCTBOBAaTbCS B CBOEH JESATENbHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJIOCTHOM CHCTEME XHMUYECKOTO
oOpa3zoBaHus;

HAJIMYUE TPABOCO3HAHUS DKOJIOTUYECKOW KYJNbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOUTDH KU3HCHHBIC IJIAHBI.

JInaHOCTHBIE Pe3yIbTaThl OCBOCHUS MPEAMETa « XUMUS TIOCTUTAIOTCS B €IMHCTBE yUeOHOU
U BOCIHTATEIbLHOMI JACATCIBHOCTH B COOTBETCTBUH C TYMAHUCTUYCCKUMU, COOUOKYJIbTYPHBIMHU,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHM M HJ€aJaMH POCCUUCKOTO TPa)KTAHCKOTO OOIIEeCTBa,
IPUHATHIMU B OOLIECTBE HOPMamMH M MpaBUIaMH MOBEJEHUS, CIIOCOOCTBYIOIIKMMHU Ipolieccam
CaMOIIO3HAHUsI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YJArOIIUXCSI.

JlngHOCTHBIE pe3yJbTaThl OCBOCHUS TMpenMeTa «XUMUS» OTPaKarT CPOPMUPOBAHHOCTH
OTIBITa TO3HABATENILHOM U MPAKTUIECKON JIEATEIHHOCTH 00yYaIOIIUXCsI TIO peaIU3aIiK MPUHSATHIX
B 00IIECTBE IEHHOCTEH, B TOM YHCIIC B YaCTH:

1) rpaxaaHCKOro BOCIMTAHMS:

OCO3HaHHUA 00YYaIOUIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00s13aHHOCTEH, yBOXKEHUS K
3aKOHY U MPaBOMOPSAKY;

NpEaACTaBIICHHUA O CONUAJIBHBIX HOpMax W IIpaBUIaX MEKINYHOCTHBIX OTHOIIIEHUU B
KOJUJICKTHBE;



TOTOBHOCTH K COBMECTHOM TBOPYECKOU AESITENbHOCTU MPU CO3/1aHUU YUEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U MO3HABATEIbHBIX 33124, BHINTOJHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYTHX
NpY aHAJIN3€ Pa3IMYHBIX BUJOB yUeOHOH NesATEIbHOCTH;

2) NATPUOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOILIEHUS K HCTOPUYECKOMY U HAyYHOMY HAcJIEAUI0 OTEYECTBEHHOM
XUMUH;

YBOXEHUsI K IPOLIECCYy TBOPUECTBA B OOJIACTU TEOPUM U IMPAKTUUYECKOIO IPUMEHEHUs
XUMHUH, OCO3HAHHS TOTO, YTO JIOCTHXKEHHUS HAYKU €CTh pPEe3yNbTaT UIUTEIbHBIX HAOIIOACHUMH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YUYEHBIX U IMPAKTUKOB,;

MHTEpeca M ITI03HABaTENIbHBIX MOTHMBOB B TMIOJIYYEHUH U TMOCIEAYIOIIEM aHaIu3e
UHOPMALIUU O TIEPETOBBIX JOCTH)KEHUSX COBPEMEHHOM O0T€YeCTBEHHON XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOI'O CO3HAHUSI, 3TUYECKOTO [TOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlNH, CBSI3aHHBIE C XUMUYECKUMH SBICHUSMU, U IPUHUMATH
OCO3HAHHBIE PELICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE MOBEJCHHE U MOCTYNKHA CBOMX TOBApHUINEW C MO3HUIMN
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCJIEICTBUN ITUX IOCTYNKOB;

4) popMupoBaHus KyJbTYpPbl 310POBbS:

NOHMMaHHUS LEHHOCTEH 3I0pOBOr0 M 0Oe30macHoro oOpas3a KU3HH, HEO0O0XOIWMOCTH
OTBETCTBEHHOT'O OTHOIIIEHUS K COOCTBEHHOMY (DU3MUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

COOIIO/IEHHsI TIPaBHJI OE€30MacHOr0 OOpaIIeHUs] ¢ BEIIECTBAMH B OBITY, MOBCETHEBHOM
JKU3HU U B TPYAOBOI 1€ATEIHHOCTH;

NOHMMAHUA LEHHOCTH NPaBWJI HUHAMBUAYAIBHOTO M KOJUIEKTUBHOIO 0€30MacHOIo
MOBE/ICHUS B CUTYALIUAX, YTPOKAIOIIUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHHUS TOCJIEJACTBUI M HENPUATHS BPEIHBIX NPUBBIYEK (YNOTPEOJIEHUS aJIKOTOJIs,
HapKOTHUKOB, KYPEHHUS);

5) TpyaoBOro BocnuTaHus:

KOMMYHHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-MCCIIEIOBATENLCKOW  JeSITEIbHOCTH,
0OLIECTBEHHO MOJIE3HOM, TBOPUECKOM U IPYrUX BUAaX AESITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B pEIICHWH MPAKTUYECKUX 3a/a4 COLMAIbHOMN
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, IIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO MpodeccHil pa3InyHOTro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHSI TPEIMETHBIX 3HAHUI 110 XUMUH;

YBa)KEHU K TPYAY, JIIOJIM TpyZa U pe3ysbTaTaM TPYA0BOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPY MHIUBUAYaIbHON TPaeKTOPUHU 00pa3oBaHusl, Oyayiiei
npodeccuu U peanu3alnuu COOCTBEHHBIX KU3HEHHBIX TUIAHOB ¢ YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUHU, HHTEPECOB U MOTpeOHOCTEH 00111ecTBa;

6) 3K0JI0TMYEeCKOT0 BOCTIUTAHUS

9KOJIOTHYECKHU 1[eJIeCO00Pa3HOro OTHOIIEHHUS K MPUPOJE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMIIe;

MOHMMAaHHUA TJI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MpoOJieM, BIMSHHUS SKOHOMHUYECKHX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLMAIBHOMN CpEebl;

OCO3HAaHUS HEOOXOJUMOCTH HCIIOIb30BAHUS JOCTHKEHUN XUMUH Ul PELIEHUs] BOIIPOCOB
PaLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AaKTUBHOI'O HENPHUATHS NEHCTBHUI, MPUHOCSIIMX Bpe OKpYyXarolled mpupoaHOil cpene,
YMEHHUSI POTHO3UPOBATh HEOIAroNpHUSATHBIE SKOJIOTUYECKHE MOCIEICTBHUS MPEANPHUHUMAEMbIX
JIEMCTBUM U MPEAOTBPALLATh UX;

HAJIMYMS PA3BUTOTO HSKOJOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKON KyJbTYphl, OIBITa
JESTEIbHOCTH  DKOJIOTUYECKOW  HANpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBATbCSI HMHU B



MMO3HABaTEJIbHOW, KOMMYHUKATUBHOHN U COIMATIBLHOM MPAKTHKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
IPOTHBOCTOSATH HJICOJIOTHU XeMO(POOHH;

7) HEHHOCTH HAYYHOIO NMO3HAHUSA:

c()OPMUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKW U OOIIECTBEHHON MTPAKTHKH;

MOHMMAHUS CHEIU(PUKA XMMUU KaK HayKH, OCO3HaHUs ¢€ poiu B (OPMHUPOBAHUU
PaIMOHAIBPHOTO HAYYHOTO MBIIIICHHUS, CO3JaHUU IIEJIOCTHOTO MPEACTaBICHUS 00 OKPYXKaIoIeM
MHpE KaK O €JUHCTBE MPHUPOJbI U YEJIOBEKa, B MO3HAHUM IMPUPOJHBIX 3aKOHOMEPHOCTEH U
PEIICHUH TIPOOJIEM COXPAHEHHS TPUPOTHOTO PABHOBECHSI;

yOSKAEHHOCTH B 0CO0O 3HAYMMOCTH XUMHH JJIsi COBPEMEHHON IUBWIM3AIUU: B €
TYMaHUCTHYECKON HAINpaBJICHHOCTH M Ba)XHON POJM B CO3JaHMHM HOBOW 0a3bl MaTepHAIbHOU
KyJbTYPBI, PEHICHUH TIO0ATBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTMYECKOH O€30MacHOCTH, B Pa3BUTUU MEAMIUHBI,
00€CIeueHNN yCIOBUM YCTEIIHOTO TPYJa U SKOJOTHYECKA KOM(OPTHOM KU3HU KAKIOTO YjIeHa
00I111eCTBA;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: TIOHMMAaHUS CYIIHOCTH METOJOB IIO3HAHMUS,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOMyYaeMble 3HAHUS IS
aHajan3a U OOBSICHEHHUs SBJICHUN OKPYXKAIOIIET0 MHpa U MPOUCXOMSIIIMX B HEM H3MEHEHUH,
YMEHHS JIeJaTh 000CHOBAaHHbBIC 3aKJIIOUEHHUS HA OCHOBE HAYYHBIX ()aKTOB M MMEIOIIUXCS TaHHBIX
C LEJBIO MTOJYYEHHS JOCTOBEPHBIX BHIBOJIOB;

CITOCOOHOCTH CaMOCTOSITEIIBHO MCIIOIb30BaTh XUMHYCCKUE 3HAHUS ISl PEIICHUS TIPOOIeM
B PEAIbHBIX KU3HEHHBIX CUTYaIIMSIX;

HMHTEpeca K MO3HAHUIO U UCCIIEA0BATEIbCKOM AeSTEIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTHM K HEMPEPHIBHOMY OOpa30BaHHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJYYEHHIO HOBBIX 3HAaHMM 10 XUMHM B COOTBETCTBUHU C >KMU3HEHHBIMU
MOTPEeOHOCTSIMU;

MHTEpeca K 0COOEHHOCTSM TPyZa B Pa3IUYHBIX chepax mpodhecCHoHaTbHOMN AesITeNbHOCTH.

METAIIPE/IMETHBIE PE3YJIBTATDI

MertanpeameTHble pe3yibTaTbl OCBOGHMSI ydyeOHOro mpeaMera «XUMHUS» Ha YpOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HaYMMbIe IS (POPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXIUCIUTUTHHAPHBIC
(MexmnpenMeTHbIE) OOLIeHayUYHbIe TOHATHS, OTPAKAIOLIHNE [IEJIOCTHOCTh HAYYHOM KapTHHBI MUpa
U crienu UKy METO/IOB TIO3HAHUS, HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
SHEPrus, SIBIEHUE, Mpolecc, CUCcTeMa, HAyyHbIH (akT, MPUHLUI, THIIO0Te3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIeI0BaHuE, HAOII0ACHUE, U3MEPEHHE, IKCIIEPUMEHT U JIPYTHE);

yHMBEpCalibHble  yueOHble  JAeHCTBUS  (TMO3HABaTelbHblE,  KOMMYHHKAaTHBHBIE,
perynatuBHble), oOecneunBaromue (opmupoBaHHe (QPYHKIMOHAIBHONM TIpaMOTHOCTH U
COLMAJIBHOM KOMIETEHIIMH 00yUaroInxcs;

CIIOCOOHOCTh ~ OOy4alolIUXCsl  KCIOJb30BaTh  OCBOEHHBIE  MEXIMCUUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHUBEpCaJlbHble Yy4eOHbIe JEHCTBHS B IIO3HABATEIBHOM U
COIIMAIbHON ITPAKTHKE.

MertarnpeaMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJCHUE YHUBEPCATbHBIMH YYEOHBIMU
M03HABATEIbHBIMHA, KOMMYHHKATHBHBIMU U PETYJIATUBHBIMU JIEHCTBHUSMHU.

OBJiajieHHe YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEIbHBIMU /ICHCTBUSAIMM:

1) 6a30BbIe JJOrMUecKHUe AeHCTBUS:

CaMOCTOSITENIbHO  (POPMYJIHPOBaTh W aKTYaJIM3HpOBAaTh MpoOJIEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeneNaTh LENU AEATeNbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHUH HX JIOCTHUIKEHUS,
COOTHOCHTD PE3YJbTaThl AEATEIBHOCTHU C IOCTABICHHBIMHU LIEJISIMU;



MCIIOJIb30BaTh NPU OCBOCHUM 3HAHMKA IPHUEMBI JIOTHYECKOIO MBINUICHHS — BBIICIATH
XapaKkTepHble TPU3HAKK TIOHSATHM W yCTaHaBIMBaTb HUX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIUE MTOHATUS AJIs1 OOBSICHEHUSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHUH [UIs KJIacCU(UKAIIUH BEIIECTB U XUMUUECKUX PEAKIINI;

YCTAaHABJIMBATh IPUUUHHO-CJICICTBEHHBIE CBSA3U MEKy U3y4acMbIMU SIBJICHUAMU;

CTPOUTH JIOTMUECKHUE PACCYKACHUSI (MIHIyKTUBHBIE, IEAYKTUBHbIE, 110 AHAJIOTUH ), BBISBIIATD
3aKOHOMEPHOCTH U IIPOTHBOPEUMS] B PACCMATPUBAEMBIX SBJICHHSIX, (POPMYIMPOBATH BHIBOJBI U
3aKJIF04YEHUS;

IPUMEHATHh B Ipoliecce MO3HAHUA, UCIOIb3yEeMble B XUMUHM CHUMBOJINYECKHE (3HAKOBBIE)
MOJIEJIH, TPE0OPA30BbIBATH MOJIEIbHBIE IIPECTABICHNS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (OpMysa, YypaBHEHHME XHMHUYECKOM peakuud — IpU pPELIeHUH Y4eOHbIX
[I03HABATEJIbHBIX U IPAKTUYECKUX 3a1a4, IPUMEHSTh Ha3BaHHbBIE MO/IETIbHBIC IPECTABICHUS IS
BBISIBJICHHS XapaKTEPHBIX IIPU3HAKOB U3Y4YacMbIX BEILECTB U XUMUYECKUX PEAKLU.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeiiCTBHS:

BJIa/IETh OCHOBAMHU METOJ0OB HAY4YHOI'O IIO3HAHMSI BEILIECTB M XUMUYECKUX PEAKLUH;

dopMynpoBaTh LEIM M 3aJayd  MCCIEAOBAHUSA, HCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENILHO c(hOpMyJIMpOBAaHHBIE BONPOCH! B KaU€CTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI
JUIst POPMUPOBAHUS TUIIOTE3BI IO MPOBEPKE MTPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BIAJICTh HABBIKAMU CAMOCTOATEIBHOTO IUIAHUPOBAHUSA M TPOBEACHUS YUYCHHYECKHX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IpOIEcca, CaMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibTar, (GopMysiupoBaTb OOOOIIEHHS M BBIBOJBl OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEOBAHMSI, COCTABIATH OOOCHOBAHHBIN OTYET O MPOJETaHHON
pabore;

IpUOOpEeTaTh ONBIT YYEHUUYECKOH HCCIEeN0BAaTEIbCKOM M IPOEKTHOM JesITeNbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATEIBHOMY IIOMCKY METO/AOB peIIeHUs
MPAKTUYECKHX 3a7ay, IPUMEHEHUIO Pa3IMYHbIX METO/I0B [TO3HAHUS.

3) padora ¢ nngopmanmeii:

OpUEHTUPOBATbCA B PpA3IUYHBIX HCTOYHUKAaX HHopManuu (HaydHO-TOMYyJIsIpHAs
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aHAIM3UPOBATh HHPOPMALIUIO PA3IMYHBIX BUI0B U (DOPM MpEeACTaBIECHUS, KpUTHUECKH OLIEHUBATh
€€ JI0CTOBEPHOCTh U HEMPOTHUBOPEYUBOCTE;

(dbopMynpoBaTh 3ampochl M NPUMEHATH pa3jMyHblE METOAbI IpPU IOHCKE U O0TOOpe
uHpopMaLnu, HeOOXOAMMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au OMpPeaeIEHHOTO THIIA;

IpUOOpETaTh OMBIT MCHOJB30BaHUSA MH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHI U
pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMANbHYIO (pOopMy IpelcTaBieHUs] UHPOPMAIUK (CXEMBI,
rpad UKy, 1uarpaMMsbl, TaOJIUIbI, PUCYHKH U JPYyTHUE);

UCIIOJIb30BaTh HAY4YHBIM S3BIK B KayecTBE CpEACTBA MpU pPadoTe € XUMHYECKOH
uHpopMaLueil: MPUMEHSATh MEXIpeIMeTHble ((pU3MUEeCKue W MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, hopMyIIbl, aOOpEeBHATYPBI, HOMEHKIATYPY;

UCIIOJIb30BaTh M MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

Osgi1aieHHe YHUBePCAJIbHBIMH KOMMYHUKATHBHBIMHU A€l CTBUAIMM:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCY>KIaeMOM TeMbl B X0J/1€ AMAJIOra W/WIH JUCKYCCHH,
BBICKa3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU TMPEMAJIOKEHUS OTHOCUTEIBHO BBIOJHEHUS
IIPEI0KEHHON 3a1a4H;

BBICTYIIaTh C TNpE3EHTAlMeil pe3yJbTaTOB MO3HABATEIbHOW AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTa, MPaKTUUYEeCKOW paboThl IO HCCIEJOBAHHIO CBOICTB H3y4aeMbIX BEIECTB,
peanu3alu y4eOHOro mpoekTa M (OpMYJIHPOBATH BBIBOJBI 0 pPE3yjbTaTaM MPOBEAEHHBIX
UCCIICIOBaHUM ITyTEM COTJIaCOBaHMSI MO3ULIMH B X0/1€ 00CYkI€HUS U 0OMEHa MHEHHSIMH.

OsgiaieHHe YHHBEPCAJbHBIMHU PeryITHBHBIMH J1CHCTBUSIMH:



CaMOCTOSATENIFHO IJIAHUPOBATh W OCYIIECTBISTH CBOIO NO3HABATEIbHYIO JEATEIHHOCTS,
ompenenss e€ Ieau W 3aJaud, KOHTPOJHUPOBATh M MO MEpe HEOOXOAWMOCTH KOPPEKTHPOBATH
npeaygaraeéMblii aITOPUTM JCHCTBUH TPHU BBINOJHEHUH y4eOHBIX M HCCIEJOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3(h(HeKTUBHBIN CIIOCOO MX PEeIICHHs C YUETOM MOJyYeHHs] HOBBIX 3HAHUN O
BEILIECTBAX U XUMUYECKUX PEAKIHIX;

OCYIIECTBIIATH CAMOKOHTPOJIb CBOEH JIEATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKU.

INPEAMETHBIE PE3YJIBTATbBI

10 KJIACC

[TpenMeTHBIE pe3yIbTaThl OCBOEHUS Kypca «OpraHudeckasi XUMUs OTPaXaroT:

c(hOpMHUPOBAHHOCTH MPEACTABICHUN O XMMHYECKOI COCTABIISIIONIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpPa, POJIM XMMUU B TIO3HAHUM SIBJICHUH MPHUPOJBI, B (POPMHUPOBAHUHN MBILIUICHUS U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBHOM TPAaMOTHOCTH, HEOOXOIUMOW Ui pelieHus
IPAKTUYECKUX 3a7ad M HKOJIOIMYEeCKH OOOCHOBAHHOI'O OTHOLIEHHUS K CBOEMY 3/I0pOBBIO U
MIPUPOJTHON cpene;

BIIQJICHUE CHUCTEMOM XWUMHYECKMX 3HAHUM, KOTOpas BKIKYACT: OCHOBOIOJATrAOLINE
MNOHTUS (XUMUYECKUH AJIEMEHT, aTOM, 3JIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTD,
AIIEKTPOOTPHUIIATEIILHOCTh, XHUMHYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BEépHyTas U
COKpaiméHHasl), MOJb, MOJISIpHAs Macca, MOJSPHBIE 00BEM, YITIEPOAHBIA  CKEJET,
(GyHKIMOHAIbHAS TpyNIa, pajguKanl, U30Mepus, W30Mepbl, FOMOJIOTMYECKUN psid, TOMOJIOTH,
YIJIEBOJOPObI, KACIOPOA U a30TCOJAEpKAIINE COCAUHEHUSI, MOHOMED, MOJIUMEP, CTPYKTYPHOE
3B€HO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUH U 3aKOHBI (TEOPHS CTPOCHUS OPraHUYECKUX
BemectB A. M. byTiepoBa, 3akOH COXpaHEHHUS MacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHHUS, JIeXKalllie B OCHOBE MOHUMAaHUS
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (PaKTOJOIMUECKUE CBEACHUS O CBOICTBaX,
CoCTaBe, OJy4YeHUHU U 0€30aCHOM MCIOJIb30BAHNHN BaKHEUIINX OPraHU4YECKUX BEIIECTB B OBITY
Y TIPAKTHUYECKOM IEATENBHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTE€pPHbIC MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIUE MOHATHUS IIPU OIMCAHUH COCTABA, CTPOEHUS U
MIPEBPAILICHUI OPTaHUYECKUX COCTUHECHUI;

c(OPMHPOBAHHOCTh YMEHHMH MCIIOJIb30BaTh XUMHUYECKYI0 CHUMBOJMKY JJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHOI) (OpMyJT OpraHMYECKUX BEIECTB
Y YPaBHEHHMH XMMHUYECKHX pEaKLUi, U3rOTaBIMBAaTh MOJAEIN MOJIEKYJ] OPraHMYECKHUX BELIECTB
JUISL WILTIOCTPALIMKA UX XMMHYECKOTO ¥ IIPOCTPAHCTBEHHOI'O CTPOCHHS;

c(OPMHPOBAHHOCTh YMEHHH yCTaHABIUBATh NPUHAJIEKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB 10 HX COCTaBy WU CTPOEHHUIO K OINpeAeNéHHOMY KIAcCy/TpyIle COeIUHEHUN
(YyrineBoJopobl, KHCIOpOJ UM a30TCOAEpXKAlle  COEIMHEHMs, BBICOKOMOJIEKYJISIPHBIE
COCIIMHEHUS), JaBaTh MM Ha3BaHHs To cucteMarmueckord HomeHkmarype (IUPAC), a Taxke
IOPUBOANUTH TPUBHAJbHBIE HA3BAaHUS OTICIBHBIX OPraHUYECKUX BELIECTB (ITHJIEH, MPOIMMUJIEH,
aleTUJIEH, STWICHIVIUKOJb, TJIMUEPUH, (QeHoJ, (opMaibAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHas KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApPUHOBAs KUCIOTA, III0KO03a, (PpyKTO3a,
Kpaxmal, 11eJUTI0JI03a, TJIUIUH);

c(OPMHPOBAHHOCTh YMEHHUSI OMNPEAETATh BHUJIbl XUMHUYECKOW CBSI3M B OPraHUYECKHUX
COEIMHEHUSX (OJIMHAPHBIE U KPATHBIE);

c(OPMHPOBAHHOCTh YMEHHS INPHUMEHSATh MOJOXKEHUS TEOPUH CTPOCHUS OPraHWYECKHUX
BemectB A. M. bytiepoBa mis oOBbSICHEHHS] 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPaHEHUsI MacChl BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu3oBaTb COCTaB, CTPOCHUE, (QHU3NYECKHE U
XMMHYECKHE CBOWCTBA TUIIMYHBIX MIPEICTABUTENIEH PA3IUYHbBIX KIACCOB OPraHUYECKUX BEIIECTB



(mMeTan, 2TaH, STWJICH, TPOMWIEH, ameTwieH, Oyramuen-1,3, merunOyraaueH-1,3, OeH3zom,
METaHOJ, dTaHOJ, YTHJICHTIUKOIb, TIUIEPHUH, (PEHON, aleTAIbISTH]l, MypaBbHHAS U YKCYCHAas
KHUCIIOTBI, TJIOKO3a, Kpaxmaj, IeJUI003a, aMHUHOYKCYCHAas KHCIIOTa), HWLTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJY HUMU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMHYECKUX pPEAKIUU C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (GOPMYIL;

c()OPMUPOBAHHOCTh YMEHHUS XapaKTEePU30BaTh HMCTOYHUKH YTIEBOJOPOIHOTO CHIPhS
(HedTh, MPUPOAHBIA Ta3, yrojb), CIOCOOBI MX MEPEepadOTKH M TMPAKTUUECKOe NPHUMEHEHUE
IPOJYKTOB MEPEepadOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCIEHUS [0 XUMHUYECKUM YpaBHEHUSIM
(Macchl, 00bEMaA, KOJIMYECTBA UCXOJHOTO BEIIECTBA WK MPOAYKTA pEaKLMu 110 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MIPOJYKTOB PEAKIUN);

c(hOpMUPOBAHHOCTh YMEHUI BIAJIETh CHCTEMON 3HAHUN 00 OCHOBHBIX METOJaX HAYIHOIO
MO3HAHUS, WCIONb3YeMbIX B XUMHUU MPU M3YYECHUM BEIIECTB U XUMHUYECKHX SBICHUIN
(HaOnrofieHUe, U3MEpPEHUE, OKCIEPUMEHT, MOJAEIUPOBAHUE), MHCIIONb30BaTh CHCTEMHBIE
XUMHUYECKHE 3HAHUS JJIsl IPUHATHS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYaIIUX, CBI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMUPOBAHHOCTh YMEHHI COOMIOAATh MpaBUiia MOJIb30BAHUS XUMUYECKOW MOCYAON U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MPaBHUiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBHH C
WHCTPYKUHUSMU MO BBITOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUN IIJIAHUPOBATh M BBIMOJHATh XUMUYECKUNA SKCIEPUMEHT
(mpeBpallleHus OPraHUYEeCKUX BEIIECTB MPH HAarpEeBaHUU, MOMyUYEHUE ITHIICHA U HU3YUYEHHE €ro
CBOMCTB, KAYECTBEHHBIE PEAKIIUM OPTaHUYECKUX BEIIIECTB, IEHATypallus OEIKOB MPU HArPEBAHUH,
[[BETHBIE peakliiuy OEJIKOB) B COOTBETCTBUU C MPAaBUJIAMH TEXHUKH 0€30M1aCHOCTHU NP 0OpalleHun
C BEILIECTBAaMH U JIa0OpaTOpPHBIM 00OPYJOBaHHEM, IMPEACTABIATH PE3YJIbTAThl XMMHUYECKOIO
JKCIIEpUMEHTa B (opMe 3amucH YpaBHEHHI COOTBETCTBYIOLIUX peakiuuil u (opMyInpoBaTh
BBIBOJIbI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIM3UPOBATh XUMHUYECKYI0 WH(OpPMAIIUIO,
MOJTy4aeMyIo U3 Pa3HbIX HCTOUHUKOB (CpeaCcTBa MaccoBOi nH(opmanyu, UHTEpHET U 1pyrux);

c(OpMUPOBAHHOCTh YMEHUH COOMIOaTh TMpaBUiIa HKOJOTMYECKH IIeIeCO00pa3HOro
MOBEJICHUSI B OBITY M TPYIOBOM JESITEIBHOCTH B IEJIAX COXPAHEHHs] CBOETO 3/I0POBBS U
OKpPY’KaIOIIeW MPUPOIHON Cpelibl, OCO3HABATh OMACHOCTh BO3JEHCTBUSI HA KUBBIE OPraHU3MBbI
OTpeNIeIEHHBIX OPraHMYEeCKUX BEIIECTB, MOHMMas cMbica mokazatens [IJIK, moscHsaTh Ha
npuMepax CrocoObl YMEHBIICHUS U MPEIOTBPAIICHHS] UX BPEAHOTO BO3JICHCTBUS HA OpraHU3M
YeJI0BEeKa;

JUIst 00y4YarolIUXCsl ¢ OrPaHUYCHHBIMH BO3MOXHOCTSIMU 37I0POBbs: YMEHHE MPHUMEHSTH
3HAHUS1 00 OCHOBHBIX JJOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMUYECKUX SIBIICHUN;

JUTSI CTICTIBIX U CTa00BUISIINX O0YYAIOIINXCS: YMEHHUE UCTIONB30BaTh PeIbehHO-TOUCUHYIO
cucreMy o6o3Hauenuii JI. bpaitns mis 3anucu XuMudeckux Gopmy.

11 KJIACC

[IpeameTHBIC PEe3yNbTaTHl OCBOCHHS Kypca «OO0Imas 1 HeOpraHuvecKass XUMHs OTPaXKaroT:

c(hOpMUPOBAHHOCTH MPECTABICHUN: O XUMHUECKOH COCTABISIONIEH €CTECTBEHHO-HAYYHOM
KapTI/IHH ana, pOJ'II/I XUMHUHU B IIO3HAHUHN SIBJ'IeHI/Iﬁ HpI/IpOHBI, B q)OpMI/IpOBaHI/II/I MBIIIJICHUA U
KyJIbTYpbl JINYHOCTH, €€ (YHKIMOHATBHOW TPAMOTHOCTH, HEOOXOIUMOW JUIs pelieHus
MPaKTUYECKUX 3a/lad M DKOJOTHMYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOJHOM CpeliE;

BJIAJICHHE CHCTEMON XHWMHWYECKHX 3HAHUM, KOTOpAas BKJIOYAET: OCHOBOIIOJATrarolIne
MOHATHUS (XUMUYECKUN 3JIEMEHT, aTOM, U30TOI, S-, P-, d- JIEKTPOHHBIC OPOUTAIM ATOMOB, UOH,
MOJIEKYJIa, MOJIb, MOJISIPHBI O00BEM, BAJICHTHOCTb, JJICKTPOOTPHUIATEIIBHOCTh, CTEIEHb
OKHUCJICHHS, XUMHYECKas CBsi3b (KOBAJICHTHAs, WOHHAs, METAJUIMYECKas, BOJOPOJIHAs),



KpUCTAJUIMYECKasi  pEelETKa, TUIIBl XWMHYECKMX  pEaklUHWid, pacTBOp,  JJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, SJIEKTPOJIUTUYECKAS JUCCOLMALMUSA, OKUCINUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XUMHUYECKON peakliii, XMMUYECKOe PAaBHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOIUTUYECKON
auccouranuu, nepuoandeckuii 3akon J[. M. MenaeneeBa, 3aKOH COXpAaHEHUS MacChbl BELIECTB,
3aKOH COXpaHEHUs U MPEBPAIllEHUS] SHEPTrUU MPU XUMHUYECKHX PEaKUusiX), 3aKOHOMEPHOCTH,
CHMBOJIMYECKUN S3BIK XUMHH, MHPOBO33PEHUECKHE 3HAHHUA, JEKAllhue B OCHOBE MOHHUMAaHUS
MPUYUHHOCTU M CUCTEMHOCTH XMMHUYECKHX SIBJICHUU, (PAKTOJIOTHYECKHE CBEJCHHS O CBOMCTBAX,
COCTaBe, MOJYYCHUH M 0E30MacHOM HCIIOJIb30BAaHUM BAKHEHIINX HEOPTaHUYECKUX BEIIECTB B
OBITY U IPAKTHUYECKOMN JAEATEIbHOCTH YEJIOBEKa;

c(OpPMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC MPU3HAKH MMOHSATUH, yCTAHABIUBATh
UX B3aUMOCBSI3b, WCIIOJb30BAaTh COOTBETCTBYIOIIME MOHSTHUS NPU OMHUCAHUM HEOPTraHUYECKUX
BEILECTB U UX IIPEBPALLCHUN;

c(OpMUPOBAHHOCTh YMEHHUI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJIsI COCTaBIICHUS
dbopMyn BEHIECTB W YpaBHEHUN XMMHYECKUX PEAKIMH, CHUCTEMAaTHYECKYI0 HOMEHKJIATYpy
(IUPAC) u TpuBHalbHBIC HA3BaHHWS OTICIbHBIX HEOPraHHUYCCKMX BEHICCTB (yrapHblii Tas,
VIJIGKUCHIBIA Ta3, aMMHUaK, raméHasi U3BECTh, HErami€¢Hash W3BECTh, NMUTHEBAs COJa, MUPUT U
Apyrue);

c(hOpMUPOBAHHOCTh YMEHUM OMPEACIIATh BAJICHTHOCTh U CTETIEHb OKUCIICHHS] XUMHUYECKUX
9JIEMEHTOB B COCIMHEHUSAX PA3TUYHOIO COCTaBAa, BUJ XUMUYECKOM CBsI3U (KOBAJICHTHAs, MOHHAS,
METaJIJINYECKasl, BOJOPO/JIHAsA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKON PEIIETKH KOHKPETHOIO
BellecTBa (aTOMHasi, MOJIEKYJspHas, MOHHAs, METaJUIMUecKas), XapakTep cpelbl B BOJTHBIX
pacTBOpax HEOPraHUYECKUX COCTUHEHMI;

c(hOpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPTraHUYECKUX BEIECTB
10 UX COCTaBY K ONPEACNEHHOMY KIIACCY/TPYIIe COSAMHEHUH (IIPOCThIE BEIIECTBA — METAJLIBI U
HEMETAaJUIbl, OKCHJIbI, OCHOBAHHUS, KUCIOTHI, aM()OTEpHbIE TUAPOKCUIBI, COJH);

c(hOpMUPOBAHHOCTh YMEHUM pacKpbIBaTh CMBICH TMepuoandeckoro 3akona [J[. U.
MenneneeBa W JEMOHCTPHPOBAaTh €ro  CHUCTEMATH3UPYIOUIYIO, OOBSICHUTENBHYIO U
MPOTHOCTHUYECKYIO (DYHKIINH,

c(OpMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh dOJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHToB 1—4 nepuoos [lepuonuueckoii cucteMbl XuMHueckux 3nemeHToB /1. 1.
MenieneeBa, HCHONB3YS TMOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOUTAIH», «IHEPreTHUECCKUE
YPOBHH», OOBICHATH 3aKOHOMEPHOCTH HM3MEHEHMsI CBOWCTB XHWMHUYECKHX DJIEMEHTOB M HX
COeIMHEHUH 1o nepuoAam u rpynnam Ilepuogudeckoil cucremMbl XuMuueckux snnementos . M.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUH XapaKTepHU30BaTh (OMUCHIBATH) OOIIME XUMUYECKIE CBONCTBA
HEOPraHMYECKUX BEILIECTB Pa3IUYHbIX KJIACCOB, MOJATBEPKIaTh CYIIECTBOBAaHUE I€HETHUYECKOMN
CBSI3M MEXJy HEOPraHMYECKMMH BEIIECTBAMU C IOMOILBIO YPaBHEHUN COOTBETCTBYIOIIHUX
XUMUYECKHUX PEAKLINN;

c(OpPMUPOBAHHOCTh YMEHUS KJIaCCHU(PHUIMPOBATh XUMHUYECKHE PEAKIUU IO Pa3IuIHBIM
nmpu3HaKaM (YHCIy W COCTaBy pEardpyrolux BEMIECTB, TeIioBoMy AJ(hdexTy peaxiuu,
M3MEHEHUIO CTENEHEeH OKUCIICHHSI DJIEMEHTOB, OOPaTUMOCTH PEAKIIUH, YIACTHIO KaTallu3aTopa);

c(hOpMUPOBAHHOCTh YMEHU COCTABIIATh YPABHEHUS PEAKIIUN PA3TUYHBIX THUIIOB, TIOJHBIE
U COKpalEHHBIC YPAaBHEHUS PEaKIUii MOHHOTO OOMEHA, yUUTHIBAas yCIOBHS, MPU KOTOPBIX TH
peaxkuy UAyT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUW MPOBOAMTH PEAKIUHU, MOATBEPKIAAONINE KAaueCTBEHHBIN
COCTaB pa3JIMYHBIX HEOPTaHWYECKUX BEIIECTB, pACMO3HABATH OMNBITHHIM TYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTAHMYECKUX BEIIECTB;

c(OpMHUPOBAHHOCTh YMEHUN DPACKPBHIBATh CYLIHOCTh OKHCIIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii MOCPEICTBOM COCTaBJICHHUS SJIEKTPOHHOTO OalaHca ATHX PEaKIIHif;



Cc(OPMHPOBAHHOCTb YMEHHH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOH peakuuu OT
pa3NuYHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTepru30BaTh XUMUUECKHE MPOLIECCHI, JIEKAIINE B OCHOBE
IPOMBIIIJICHHOTO TOJy4YE€HUS] CEpHOM KHCIOTHI, aMMHakKa, a Takxke C()OpPMUPOBAHHOCTh
npeicTaBieHuid 00 OOIMIMX HAYYHBIX MPUHIMIIAX U HKOJOTHYECKUX MpoOJieMaX XMMHUYECKOTO
IIPOU3BOJICTBA;

c(OPMHPOBAHHOCTh yMEHUI MPOBOAUTH BBIYUCICHUS C HCIOJIB30BAaHUEM IOHSATHS
«MaccoBas JI0Js BEIECTBA B PAcTBOPE», OOBEMHBIX OTHOLIEHMH TIa30B HPU XHUMHYECKHX
peaKIMIX, MacChl BEIECTBA M 00BbEMA T'a30B 110 U3BECTHOMY KOJIMYECTBY BELIECTBA, MACCE MU
00BEMY OJTHOTO M3 yYaCTBYIOUIMX B pEaKkIMH BEILECTB, TEIIOBOro 3(dexra peakyuy Ha OCHOBE
3aKOHOB COXPaHEHMsI MAaCcChl BELLIECTB, IPEBPAILEHUS U COXPAHEHUS IHEPIHH;

c(OPMHPOBAHHOCTh YMEHHMH COOJIOAAThH MpaBUiIa MOJIb30BAHUSA XMMHUUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, a TAK)KE MTPaBHiIa OOPAIICHUS C BEIIECTBAMH B COOTBETCTBHH C
UHCTPYKLHSAMU 110 BBIIIOJHEHHUIO J1a00PATOPHBIX XUMHUUECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH IUIAHUPOBATh M BBINOJHATE XUMHUYECKUN 3KCHEPUMEHT
(pa3nokeHue TMepoKcHIa BOJOPOAAa B MPHUCYTCTBUM KaTallu3aTopa, OINpEAEICHUE Cpeiabl
PacTBOPOB BEIIECTB C MOMOUIBI0 YHHUBEPCAILHOTO MHIMKATOPA, BIMSIHUE Pa3IMYHBIX (HPaKTOPOB
Ha CKOPOCTb XMMMYECKON pEeaKLUH, peaklMd HOHHOro oOMeHa, KaueCTBEHHbIE pEeaKlUu Ha
cynbdar-, kKapOoHaT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHHMS, PEIICHHE HKCIEPUMEHTAIbHBIX
3ajay no TtemaMm «Metab»y U «Hemeraquiby) B COOTBETCTBUM C IpaBWIAMU TEXHUKU
0€30MacHOCTH NpU 0OpaIlleHNUH C BELECTBAMH U JIa0OpaTOPHBIM 000pY10BaHUEM, MPECTABIIATD
pe3yJabTaThl XMMHYECKOro 3KCIIepUMEHTa B (opMe 3aluCH YpPaBHEHUI COOTBETCTBYIOLIUX
peaxiuii 1 GOopMyITHPOBAThH BHIBOJIBI HA OCHOBE ITHX PE3yJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKU aHAIU3MPOBATH XUMMUYECKYIO HH()OPMALUIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeACcTBa MacCOBOM KOMMYHUKaLUU, IHTEpHET U Ipyrux);

c(OPMHPOBAHHOCTh YMEHHMH COOJIOJaTh MpaBWiIa SKOJOTMYECKH IIeJIeCO00pa3HOro
MOBENEHUA B OBITY M TPYAOBOH [EATENbHOCTH B ILEJIAX COXPAHEHHS CBOETO 370POBbS U
OKpY>arolled MPUPOJHON Cpenbl, 0OCO3HABaTh ONACHOCTh BO3ACHCTBMS HA >KMBBIE OPTaHU3MBbI
onpeAenéHHbIX BEUlecTB, MOHMMas cMbich nokasarens [1/IK, moscHaTh Ha nmpumepax crocoObl
YMEHBIIEHNS U IPEJOTBPAIIECHNS UX BPEJHOTO BO3/IEHCTBUS HA OPTaHU3M YEJIOBEKA;

JUist 00y4YarolUXCsl ¢ OrPaHUYEHHBIMU BO3MOXHOCTSIMU 370pPOBbs: YMEHHE HPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYIIHBIX METO/1aX MMO3HAHUS BEIIECTB U XMMUYECKHX SIBICHUII;

JUISL CTIETBIX U CIa00BUAAIINX O0YUAIOIINXCS: YMEHHUE UCI0Ib30BaTh PEIbePHO-TOUEUHYIO
cucreMy o0o3HaueHuit JI. bpaiins 11 3anucu Xumuueckux Gopmy.



TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KoaudecTBo 4acoB

HaumenoBanue pa3aesioB U TEM

DJIeKTpOoHHbIe (LM (pPOoBbIE)

Ne ni/m
NPOrpamMmbl Bcero EgﬁﬂoTTl:;HBHHe :g’&'::qecxue o0pa3oBaTe/IbHbIE pecypchl
Paznen 1. TeopeTnueckue 0CHOBBI OPraHUYECKO XUMUM
[Ipenmet oprannyeckoit xumuu. Teopus . .
o DNEeKTPOHHBINA 00pa30BaTENbHBIN
1.1 CTPOCHHUSI OPTAaHUYECKUX COSAMHEHUN A. 3 " "
pecypc "4 cnam EI'D.
M. bytneposa
Htoro no pazneny 3
Paznea 2. Yraesogopoasbl
2.1 [IpenenbHbIC YTIIEBOIOPOAbl — ATKAHBI 2
DNeKTPOHHBIN 00pa30BaTENIbHbII
29 HenpenenbHble yriieBOgOPOIbI: aTKEHBI, 5 1 pecypc "JloManiHue 3a1aHus.
' AJIKAIUEHBI, aJTKUHBI Cpennee oOrmiee oOpa3oBaHue.
Xumusa", 10-11 xnacc,
2.3 ApoMaTudeckue yrieBoa0poIbl 2
24 IIpupoaHbIE HCTOYHUKH YIJIEBOJOPOIAOB U 3 1 Tpenaxep "OO6nako 3HaHMHA".
' ux nepepaboTka Xumua.000 "dusukon Jlad"
Hroro no paszneny 13
Paspnen 3. Kuciiopoacoaep:xkaniue oprannyecKue coeIuHeHUs
DNEeKTPOHHBINH 00pa30BaTENbHBII
3.1 Cnuptel. ®enon 3 p " p "
pecypce " cnam EI'D.
392 Anbpaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1 DNeKTpOHHBIN 00pa30BaTENIbHbII
' CrnoxHble 3¢upbl pecypc "A coam EI'D. "
Tpenaxep "O0naxo 3HaHUHI".
3.3 YrneBost 3 1
A Xumnst.000 "®usukon Jlag"
Hroro mo pasneny 13
Pasnea 4. Aszorcoaepikainiue OpraHu4ecKue cCoeJUHEeHHUsI
Tpenaxep "O0naxo 3HaHUHI".
4.1 AmuHBL. AMUHOKHCIIOTHL. benku 3
OXACIO © Xumusa.000 "®uzukon Jlad"
Hroro mo pasneny 3




Paspnen 5. BeicokoMoJIeKy A pHbIe COeIUHEHUS

5.1 [lmactmaccel. Kayuyku. Bonokna

Hroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34

Tpenaxep "O06nako 3HaHUHI".
Xumua. 000 "duzukon Jlad"




11 KUIIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

JaekTpoHHbIe (HU(POBHIE)

Ne n/m
NMPOrpaMmblI Bcero Kontpoabueie  Ipaxtiyeckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3nen 1. TeopeTnueckue 0CHOBbI XUMHU
Crpoenue atomoB. [lepuoanueckuit 3aKoH . .
DJeKTPOHHBINH 00pa30BaTENIbHbII
1.1 u [lepuonueckas cucTeMa XUMHUYECKUX 3 " "
pecypce " cnam EI'D.
snemenToB /I. 1. Menaeneera
DNEeKTPOHHBIA 00pa30BaTEbHBIN
12 Crtpoenue BemiectBa. MHorooopasue 4 pecypc "JloManiHue 3a1aHus.
' BEIIIECTB Cpennee oOmiee oOpa3oBaHue.
Xumusa", 10-11 xnacc,
Tpenaxep "O06nako 3HaHMiA".
13 X €cKHe pea 6 1 1
HMITHECKHE peaKilit Xumua.000 "duzukosn Jlad"
Hroro no pazueny 13
Paznen 2. Heoprannmyeckasi XuMus
21 MeTamsL 6 1 BHGKTp?HHLIfI 06p2130]'3'aTeJ'IBHBII7[
pecypce " cnam EI'D.
DNeKTPOHHBINH 00pa30BaTENIbHbII
n
29 HeMeTamist 9 1 1 pecypc "JloMalHue 3a1aHus.
Cpennee oOrmiee oOpa3oBaHUeE.
Xumusa", 10-11 knacc,
23 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 5 Tpenaxep "O0nako 3HaHUI".
’ BEIIIECTB Xumust.000 "Ouzukon J1ad"
Hroro no paszneny 17
Pa3znen 3. Xumus v :Ku3Hb
Tpenaxep "O0nako 3HaHUHI".
3.1 X 3 4
VIV H AHBHD Xumis.000 "dusukon Ja6"
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO YACOB I10 34 2 3
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