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MNOACHUTEJIBHAS 3AIINCKA

[TporpamMmMa 1o XMMHH Ha YPOBHE CpEJHET0 001Iero oopazoBaHus pa3padoTaHa Ha OCHOBE
®depnepanbHOro 3aKoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBannu B Poccuiickoit denepamum»,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepanbHOW 00pa30BaTENbHOM MPOrpaMMbl CPEIHEro
obmero ooOpazoanusi (POIlI COQO), npencrabieHHbix B DenepanrbHOM TroCyIapCTBEHHOM
obpazoBatensHoM crapaapre COO, ¢ yuérom KoHuenmuu mpemnogaBaHusi yueOHOTO IpeaMera
«Xumusi» B 00pa3oBareabHbIX opranu3anusax Poccuiickoii @enepannu, peaiu3yrolnx OCHOBHbIE
00pa3oBaTesIbHbIE IPOIPAaMMBbl, 1 OCHOBHBIX MOJ0XEHUH «CTpaTeruu pa3BUTHS BOCIUTAHMS 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 PA3BUTUS OOYYAIOIIMXCSI CPEACTBAMH Yy4eOHOTrO mpenMeTa «XUMHsD)
s 10—11 kimaccoB Ha 6a30BOM YPOBHE COCTaBMIIM KOHIENTyanbHbIe rmojoxkenus I'OC COO o
B3aUMOOOYCIIOBIIGHHOCTH IIeJIeH, COAep KaHus, pe3yJIbTaTOB 00y4YeHHUsI U TpeOOBaHUI K YPOBHIO
MOJTOTOBKU BBITYCKHHUKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJYy4yaeMOE€  BBITYCKHHUKaMu  0011e00pa3oBaTeabHOM
OpraHM3aliy, SBISIETCS HEOThbeMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEepLIAIOIIMM ATallOM peaju3aluyd Ha COOTBETCTBYIOIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[EHHOCTEH, MPUCYIIHNX LIEJIOCTHOM CUCTEME XUMUYECKOT0 00pa3oBaHusl. ITH LIEHHOCTH KacaloTCs
MO3HAHUS 3aKOHOB MPUPOIBI, (OPMHUPOBAHUS MHUPOBO33PEHUS M OOIIEH KyIbTyphl YelIOBEKa, a
TaKk)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpele.
Peammsyercst xumudeckoe o00pa3oBaHHWEe OOYYalONIMXCS Ha YPOBHE CPEIHEro OOIIero
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 TakKe ¢ YYETOM OOIIUX Liened u
NPUHIUIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSHHE CHUCTEMBI CpEIHEro o0IIero
obpazoBanus B Poccuiickoii @enepamuu.

XUMHS KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK UIPaeT 0COOYIO POjb B COBPEMEHHOMU
LUBWIN3ALUH, B CO3JaHUU HOBOW 0a3bl MaTepHalbHOW KyJIbTypbl. OHa BHOCHT CBOM BKJIaj B
(dbopMHUpOBaHKE PALlMOHAILHOTO HAyYHOTO MBIIUIEHUS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYy»aroleM MUpe KaK O €UHCTBE MPUPO/IbI U YelIoBeKa, KOTOpoe (POpPMUPYETCs B XMMUHU Ha
OCHOBE IOHMMAaHMsI BEILECTBEHHOIO 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 KaK HayKa co3ujaTelibHas, Kak HayKa BBICOKHMX
TEXHOJIOTUH HampaBjeHa Ha peUIeHHe TIJI00aJbHBIX MpPoOJeM yCTOMUMBOIO pa3BUTHA
YeJI0BEUECTBA — CHIPbEBOM, SHEPTETUUECKOM, MTUIIEBOH, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbI
3/10pOBBA.

B cooTrBercTBUM ¢ 0OOLMMHU LENSIMH M IPUHLMIIAMU CPEIHEro o0Iero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccsl, 6a30BbIil ypOBEHb U3YUEHUs1) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOATOTOBKY OOYy4arouuxcs, HEOOXOIUMYI0 UM s
BBIPAOOTKM MHPOBO33PEHUYECKUX OPHEHTUPOB, YCIEIIHOTO BKJIIOYEHUS B JKU3Hb COLIMYMA,
MPOJOHKEHUSI 00pa30BaHUs B PA3IMYHBIX 00JIACTSAX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocraBnstomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumus» 1 «O0111as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMITOHEHTOM COJIEP>KaHUsl KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0230BOM HAYKH: CHCTEMa 3HAHUH MO HEOPraHMYECKOW XMMHUH (C BKIIOUECHHEM
3HAaHUU U3 001IeH XMMHH) U OpraHnyecKo xumMun. PopMUpPOBaHNE TaHHOM CUCTEMbI 3HAHUN TPU
U3yYEHUH IpeMeTa 00ecreunBaeT BO3MOKHOCTh PACCMOTPEHUS BCETO MHOT000pa3us BELIECTB
Ha OCHOBE OOIINX MOHSATHN, 3aKOHOB M TEOPHI XUMHH.



Crpykrypa conepxkaHus KypcoB — «Opranuueckas Xumus» u «OO0miast 1 HeopraHu4ecKas
XUMHSA» cPOopMUpOBaHa B MMPOrpaMMe M0 XUMHHM Ha OCHOBE CHCTEMHOIO IMOJX0Aa K W3YUYEHHUIO
yuyeOHOro Martepuaja M OOYyCIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpEAECNEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMHHU BELIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KJIACCUYECKOM TEOPUU CTPOEHUS OPraHUMYECKUX COEIUHEHUH, a
TaK)K€ Ha YpPOBHE CTEPEOXMMUYECKUX M 3JIEKTPOHHBIX IMPEACTABICHUN O CTPOEHUHU BELIECTB.
Ceenenus 00 m3ydaeMblX B Kypce BELIECTBaX HAlOTCA B PAa3BUTUU — OT YIVIEBOAOPOAOB [0
CJIOKHBIX OMOJIOTHUECKH aKTHUBHBIX COCIMHEHHMH. B Kypce OpraHm4eckoil XMMHHU TMOIYy4aroT
pasBUTHE CPOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOIO 00LIEro oOpa30BaHUs IE€PBOHAYAIbHbIC
NPECTaBICHUS O XUMUYECKOH CBS3M, KIACCU(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHMSI, 0 XMMUYECKOH peaKIiH.

[Ton HOBBIM yTIJIOM 3peHHUs B mpeaMeTe «XuUMus» 0a30BOT0 YPOBHS pPacCMaTpPHUBACTCS
U3yYEHHBII Ha YypOBHE OCHOBHOIO OOIEro o0pa3oBaHMs TEOPETHUECKUH MaTepual u
(baKTOJIOTHUECKUE CBEJCHHS O BEIIECTBAX M XMMHUYECKOH peakuuu. Tak, B YaCTHOCTH, B Kypce
«OO01mas ¥ HeopraHuyeckass XMMHUsA» OOyUarOIIMMCS MPEJOCTaBIAETCs BO3MOXKHOCTb OCO3HATh
3HauU€HUE MEPUOJANYECKOTO 3aKOHA C OOLIETEOPETUYECKUX M METOAOJIOTMYECKHX MO3UIUA,
riIy0Xe MOHATh HCTOPUYECKOe H3MEHEeHHE (YHKIMHM 3TOro 3akoHa — OT oOoOlarouiei 1o
00BSACHSIOLIEH U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BaKHEHIIMX BELIECTBAX, UX COCTaBE, CTPOCHHUM, CBOWCTBAX U
IPUMEHEHHUH, a TAK)KE 0 XUMUUYECKUX PEAKIUAX, UX CYLIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs
nononHsercs B Kypcax 10 um 11  kjaccoB aiieMEHTaMu  COJEPXKaHMs, HMEIOUIMMU
KyJIbTYpOJIOTHUECKUI M TPHUKIAAHON XapakTep. OTH 3HAHHUS CIIOCOOCTBYIOT TTOHMMAaHHUIO
B3aMMOCBSI3M XUMHHM C [JPYTMMH HayKaMH, pacKpbIBalOT €€ pojb B IO3HABAaTEIbHON H
NPAaKTUYECKON JIEATEIIFHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCHUTAHUIO YBAXKEHHS K IPOLECCY
TBOpYECTBA B 00JIACTU TEOPUHM U MPAKTUYECKUX NPUIOKEHUH XMMHUHU, IOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCSI B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MPOOJIEMaX, CBA3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICIMBATh MH(OPMALMIO M MPUMEHSATh €€ Ul MONOJHEHUs 3HAHUM, pelieHus
MHTEJJIEKTYyaJIbHbIX U 3KCIIEpPUMEHTAJIbHBIX HCCIIEN0BATENbCKUX 3a7ad. B 1menom conepxanue
yueOHOro npeamera « XMMHs» JaHHOTO YPOBHS U3yYEHHsI OPMEHTUPOBAHO Ha (pOpMUpOBaHUE Y
00y4aromuXxcsi MUPOBO33PEHUECKON OCHOBBI JJIsi TOHUMaHUS PUIOCOPCKUX HAEH, TaKUX Kak:
MaTepHaIbHOE €IMHCTBO HEOPraHWYECKOI0 M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, I03HABAEMOCTb MPUPOJHBIX SBJICHUM MyTEM SKCIIEPUMEHTA
U pELICHHUsS NPOTUBOPEUYUH MEXIy HOBBIMM (akTaMH M TEOPETHUECKUMH NpPEeINOChUIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH HKOJIOTMYECKUX MPOOJieM, a Takke MpodieM cOepexeHUs
HHEPreTUUECKUX PECYPCOB, ChIPbs, CO3aHMsI HOBBIX TEXHOJIOTHI U MaTEpUAJIOB.

B nnane pemenus 3a1a4 BOCIUTAHUS, Pa3BUTHS U COLTUAIN3AMH 00yUYarOIUXCsl IPUHSTHIE
IIPOrpaMMOl MO XUMHHM TNOAXOABI K OIPENEICHHUIO COJAEP)KAaHUS W IIOCTPOEHUsS IpenMera
IpelyCMaTpUuBalOT (POPMHUPOBAHUE YHHUBEPCAIbHBIX YUEOHBIX AEWCTBUN, MMEIOIUX 0a30BoOE
3HaYeHHE Ul PaA3IMYHBIX BUAOB JEATEIBHOCTH: pELICHUs MpoOsieM, IOUCKA, aHalu3a H
00paboTkn uMHPOpMaIMK, HEOOXOMUMBIX JJsi NPUOOPETEHMs] ONbITa MPAKTUYECKON U
HCCJIEI0BATEIBCKOM IEATEIbHOCTH, 3aHUMAIOIEH BaKHOE MECTO B TIO3HAHUU XUMHHU.

B npakTuke npenojsaBaHusi XMMHH Kak Ha ypOBHE OCHOBHOT'O 00IIero 0Opa3oBaHus, TaK U
Ha ypOBHE CpEIHEro o011ero oopa3oBaHus, P ONPEAETICHUN COAEPKATENbHON XapaKTepUCTUKU
Hene W3ydeHHs IpelMeTa HalpaBiIeHHEM IE€PBOCTEIIEHHON 3HAUYMMOCTH TPAJUIMOHHO
npu3Haércst (OPMHpPOBAHHME OCHOB XHMMHUYECKOW HAyKHM Kak o0JacTh COBPEMEHHOIo
€CTECTBO3HAHMUSI, PAKTUYECKON 1eATEIbHOCTH YeJIOBEKa M KaK OJJTHOTO U3 KOMITIOHEHTOB MUPOBOM
KylbTypbl. C METOAMYECKON TOUYKHM 3pPEHMSI TaKOM IOJAXOJ K OIpPENEICHMIO LENeld H3ydeHUs
IpeIMeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

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



e (QopmMHupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK BaKHEHIEH COCTaBISIONIEH
€CTECTBCHHO-HAYYHOW KapTHHBI MHUPA, B OCHOBE KOTOPOH JieXKAT KIIIOUEBLIC MOHSTHS,
¢dbyHIaMeHTalIbHbIE 3aKOHBI M TEOPHUHM XHWMHH, OCBOEHHUE S3bIKa HAayKd, YCBOCHHE WU
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIICHWH MHPOBO33PEHUECKOTO 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 XMMHUECKHX SBJICHUH, HIMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKOM U
MMOBCEAHEBHOM XKU3HU;

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

Hapsiny ¢ atuM, conepkarenbHas XapakTEepUCTUKA LIeJeil U 3aJa4 U3y4YeHHUs MpeaMeTa B
nporpamMme Mo XMMUU YTOUHEHa U CKOPPEKTUPOBaHa B COOTBETCTBUU C HOBBIMU MTPUOPUTETAMHU B
cucTteme cpeaHero oduiero oopazoBanusi. CerofHs B MpenojaBaHuy XUMHH B OOJIbIIEH CTEIIEHU
OTIa€TCs MPEIIOYTEHUE TPAKTHIECKONH KOMITIOHEHTE COJIeP KaHUs 00yUYeHUS, OPUCHTHPOBAHHOMN
Ha TOJATOTOBKY BBIMMYCKHHKAa OOIIE00pa3oBaTeIbHON OpraHHU3alliH, BIAJCIONIET0 HE HaOOpoOM
3HaHWHA, a (PYHKIMOHAIBHOH T'PaMOTHOCTBIO, TO €CTh CIIOCO0AMU M yMCHHSIMH aKTHBHOTO
MOJTyYeHUsl 3HAHUN U PUMEHEHHS UX B PEabHOM KU3HU AJISl PEeLICHUS MPAKTUYECKUX 3a/1a4.

B cBa3u ¢ oTM Tpu M3y4YeHWH mpeaMera «XHWMHsD JIOMHUHHUPYIOIIEE 3HAYCHUC
PUOOPETAIOT TaKue 1IeNU U 33/1a4H, KakK:

aJanTanys 00yJaronuXcs K YCIOBHSIM THHAMUYHO Pa3BUBAIOIIETOCS MUPa, POPMUPOBAHUE
MHTEJJICKTYyallbHO Pa3BUTOM JMYHOCTH, TOTOBOM K CamM000pa30BaHUIO, COTPYIHUYECTBY,
CaMOCTOSITCIILHOMY TIPUHSATHIO TPAMOTHBIX PENICHHH B KOHKPETHBIX YXU3HEHHBIX CHUTYAIHSIX,
CBSI3aHHBIX C BEIIECTBAMH U UX PUMEHEHHEM,;

(dopMupoBaHHEe Yy O0OyYarOIIMXCS KIIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHILIMN),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHHUE JIJISl PA3NIUYHBIX BUJOB JEATEIBHOCTH: PEIICHUs IPoOIeM,
MOWCKa, aHamM3a W 00paboTKM WHQPOPMAIH, HEOOXOAMMBIX JUISI TPHOOPETEHHS OIBITa
JESTEIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMUH, a TaKXkKe I OLIEHKH C
MO3UIIMIA IKOJIOTHYECKON 0€30MacCHOCTH XapaKTepa BIMSHUS BEIIECTB M XMMHUYECKUX TTPOIIECCOB
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, UCIIOJIH30BaTh COBPEMEHHBIE HH(POPMAIIMOHHBIE
TEXHOJIOTHH JIJIsl TOMCKA M aHalu3a y4eOHOW U Hay4YHO-TIOMYJIApHONM HH(DOPMALIUA XUMHUYECKOTO
COJIEpKAHUS;

dbopMupOBaHUE U pa3BUTHE y O0YUYAIOUIUXCSA aCCOIMATUBHOTO U IOTUYECKOTO MBIIIIICHUS,
HaOMIOATEIBHOCTA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MIPH MJIAHUPOBAHUH U MIPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA;

BOCITUTAaHUE Y 00yUJarOMUXCs YOk AEHHOCTH B TYMAaHUCTHYECKOM HAIIPABICHHOCTH XUMUH,
e€ BaXHOW pONM B PEUICHHH TJIO00ANbHBIX MPOOJIEM pPAMOHAIBHOTO MPUPOAOIOIB30BAHNUS,
MOTIOJIHEHUSI YHEPIeTHYECKUX PECYpCOB M COXPAHEHHUS TMPUPOJHOTO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEpPEKHOTO OTHOIICHHUS K IPUPOJIE 1 CBOEMY 3/I0POBBIO, a TAKKE MIPHOOPETEHUS
OTIBITA WCITOJIb30BAHMS TTOJYYCHHBIX 3HAHUH JUTSI IPUHSATHS TPAMOTHBIX PEIICHHUNA B CHTYaIUsX,
CBSI3aHHBIX C XMMHUYECKUMU SIBICHUSMHU.

B ydeOHOM maHe cpemgHero o0miero oOpa3oBaHUs MpeaMeT « XUMHsD 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTn « EcTecTBeHHO-HAYYHBIE TTPEMETHD).

OO0riee 9nCIIO YacoB, OTBEACHHBIX ISl MU3YyUYEHUS XMUMHUH, 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).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckue 0CHOBbI OPraHUYeCKO XUMHHU

[Ipenmer opraHnuecKOl XMMHH: €€ BOZHUKHOBEHWE, PA3BUTHE M 3HAYEHUE B MOJIYUYECHHH
HOBBIX BEILIECTB U MaTepuaaoB. Teopusi CTpoeHus opraHuueckux coequHenniit A. M. bytieposa,
e€ ocHOBHbIE TONOKEeHUA. CTpyKTypHBIE (DOPMYIJIBI OpPraHUYECKHX BENIECTB. | OMoiorus,
n3oMepusa. XMMHUYECKas CBA3b B OPraHUYECKUX COCTMHEHUSIX — OJJMHAPHBIE U KPAaTHBIE CBSI3HU.

[IpencraBienue o KIaccupUKaIMKM OpraHuYecKrX BerecTB. HoMeHkiaTypa opraHn4eckux
coeuHEHUH (cucTeMaTu4eckasi) U TpPUBUAIbHbIE Ha3BaHUS BaKHEHIINX IPEICTaBUTENEH KIIacCOB
OpraHMYECKUX BEIIECTB.

OKCIIEpUMEHTAIbHbIE METOAbl U3YUYEHUSI BELIECTB M UX MPEBPALICHUN: O3HAKOMIIEHHUE C
oOpa3laMu OpraHMYeCKUX BELIECTB M MaTepuajaMH Ha UX OCHOBE, MOJIEIMPOBAHUE MOJIEKYJ
OpraHMYECKUX BEIIECTB, HAONIOJICHHE U OMNHCAHHME JEMOHCTPALIMOHHBIX OIBITOB IO
MPEBPAIICHUIO OPTAaHUYECKUX BEIECTB NP HarpeBaHUH (IUIaBJICHUE, OOYTIIMBAHNUE U TOPCHHUE).

YriieBogopoanbl

AJKaHbBI: COCTaB M CTpPOEHUE, TOMOJOrMYecKMi psa. Metan um 3TaH — mpocTeiiiue
MPEJICTAaBUTENN alIKaHOB: (PU3NUECKHe U XMMUYECKUE CBOMCTBA (peaklny 3aMeIlIeHUs U TOPEHNs),
HaX0XJIEHUE B IPUPOJIE, TOTYUEHUE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKUH psii. DTWIEH U MPONWIEH — MPOCTeHIIne
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHMHYECKHE CBOMCTBA (pEaKkIuH TUIAPUPOBAHHMS,
raJIor€HUPOBAHMUS, THIPaTalluy, OKUCIICHUS U MOJIMMEPU3aLllN ), IOy4YeHUE U IPUMEHEHUE.

Ankanuensl: Oytaauen-1,3 u metunOyraguen-1,3: cTpoeHue, BaXHEUIINE XUMHYECKHE
cBoiicTBa (peakuus noaumepusanun). IloayyeHne CHHTETHUECKOTO KayuyKa U PE3HHBI.

AJIKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKH psia. ALETUICH —
POCTEHIINN NPEJCTaBUTEND aJIKUHOB: COCTaB, CTPOEHUE, (PU3NYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATIOT€HUPOBAHMS, THAPATAIINH, TOPEHHSI ), TOTyUYeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (PU3MYECKHE U XUMHUYECKHE CBOWMCTBA (peaKiuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJY4YEHHE M TpUMEHEHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumudeckue ceolicmea (peakyuu 2ai02eHUpPOBanUs U HUMpPOBAHUS), NOJYYEHUE U
npumenenue. TOKCUYHOCTb 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,
KaTaluTuueckuil), mnmponu3. [IpogykTel nepepaboTku HedpTH, HUX NpPUMEHEHHE B
IIPOMBIIIIEHHOCTH U B ObITY. KaMeHHBIN yroiib ¥ MPOIyKThl €ro NepepadboTKH.

OKCIEpUMEHTAJIBHBIE METOJIbI M3YYEHHs BELIECTB M UX NPEBPAILEHUIN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KaydyKoB U pe3uHbl, kojutekiun «Hedte» u «Yronb», MogenupoBanue
MOJIEKYJl YIJIEBOJOPOJOB U TaJOr€HONPOU3BOJHBIX, MPOBEJICHHE MNPAKTHUYECKOW pPabOOTHI:
MOJTy4Y€HHUE 3TUJIEHA U N3YYEHHE €r0 CBOMCTB.

Pacuérnbie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM MPOIYKTa PEaKIIUH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKIUN).

Kucaopoacoaep:xamue oprannyeckue coeMHEHUs

[IpenenbHblE OAHOATOMHBIE CHUPTHL. MeETaHON W 3TaHON: CTpOeHue, (GU3NYECKue u
XMUMHUYECKHE CBOMCTBa (peaklUuu ¢ aKTUBHBIMU MeETaJUlaMH, TaJOr€HOBOJOPOJaMHU, TOPEHUE),




npuMeHeHue. BogopoaHbie cBsI3u MeXay MOJIEKyJaMH cIUpToB. JlelicTBUe MeTaHoJIa U 3TaHOoJIa
Ha OpraHu3M YeJIOBEKa.

MHoroaromMHbie CHUPTHI. ODTWICHIJIMKOIb W TJIMLEPHH: CTPOCHHE, (U3HUECKUe U
XUMHUYECKHE CBOMCTBA (B3aMMOJICUCTBUE CO IIETOYHBIMU METAJIJIaMH, KaYeCTBEHHAs peaKkus Ha
MHOTOaTOMHBIE CIUPTHI). JleficTBMEe Ha opraHu3Mm uesioBeka. [IpuMeHeHue TiaulepuHa U
STUJICHTJIUKOJIS.

@DeHOoJI: CTPOEHUE MOJIEKYJIbI, (PU3NYECKUE U XUMUYECKUE CBOMCTBA. TOKCUYHOCTH (peHona.
[Tpumenenue ¢penona.

Anpaeruapl U kemowuwvl. DopManbaeruj, aueTalbIeTUI: CTpoeHHe, (u3nueckue u
XUMUYECKHE CBOMCTBA (pEaklMM OKHUCJIEHUS M BOCCTAHOBJIICHUS, KaYECTBEHHBIC PEAKIIMH),
MOJTy4YeHUE U PUMEHEHHE.

OnHOOCHOBHBIE TIpeNebHbIC KapOOHOBBIE KUCIOTHL. MypaBbuHAS U YKCYCHAsl KHCIIOTHI:
cTpoeHHe, PU3nYecKue 1 XUMUYECKUE CBOMCTBA (CBOIMCTBA, 00IIKeE /Ul Ki1acca KUCIOT, PeaKus
sTepuduKanmm), ToMydYeHue U mpuMeHeHue. CTeapwHOBas M OJCHHOBAas KHUCIOTHI Kak
MPEJICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblla Kak COJIM BBICIIUX KapOOHOBBIX KUCIOT, UX
MOIOLIEE IEUCTBHE.

CrnosxxHble 2Gupbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPONN3 CIOKHBIX (UPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. buosnorudeckas poib KUPOB.

VYrneBoabl: coctas, KiaccupuKanus yriaeBo1oB (MOHO-, TU- U Monucaxapuisl). [ mroko3a —
NPOCTEHIINKA MOHOCAaXapua: OCOOEHHOCTH CTPOSHHSI MOJICKYJIbI, (PU3NYECKHE M XHUMUYECKHE
cBoiicTBa (B3aumoiericTBue ¢ ruapokcuaoM meau(ll), okucnenue aMMuadHbIM PACTBOPOM OKCHIA
cepebpa(l), BoccraHoBneHue, OpOoKEHUE TIIOKO3bI), HAXOXKJICHHE B MPUPOJE, MPUMEHEHHUE,
ouonorudeckas poiib. @otocunres. PpykTo3a Kak U30MeEp TITHOKO3HI.

Kpaxman u nemiono3a kak npupojHble noaumepbl. CTpoeHue Kpaxmasia U LEUTI0I03BL.
Ou3nyecKkue 1 XUMUYECKHE CBOMCTBA KpaxMaina (THIpOau3, KaYeCTBEHHAs PEaKIusi C HOAO0M).

DKCIEepUMEHTAIbHBIE METOJIbI M3Y4Y€HHUs BEIIECTB W HX IMPEBpAIlCHUI: NPOBEICHUE,
HAOMIO/ICHUE U OINHCAaHUE JEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHUE CIHUPTOB, KayeCTBEHHBIE
peakIMu OJHOATOMHBIX CHUPTOB (OKHCIeHHe d3TaHona okcuaom wmenu(ll)), MHOroaTroMHbBIX
CupTOB (B3auMojeilicTBUe TiniepuHa ¢ ruapokcugoM Meau(ll)), ampaerumoB (okucieHue
aMMUa4HbIM pacTBopoM okcuaa cepedpa(l) u runpoxcunom menu(ll), B3aumoaeiicteue kpaxmana
C MOJIOM), TIPOBEICHHUE MTPAKTUIECKON PabOTHI: CBOMCTBA pacTBOpa YKCYCHOM KHCIIOTHI.

Pacuérnurie 3amaun.

Breruncnenuss mo ypaBHEHHIO XHMHUYECKOH peakuuu (Macchl, 00bEMa, KOJIHUYECTBA
MCXOJIHOTO BEIIECTBA WM MPOJIYKTA PEaKIIUU MO0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY OJTHOTO
U3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).

A3oTconepikalie OpraHn4eckie CoeIMHEHNS.

AMUHOKHUCIOTHI Kak aM(OoTepHbIe OpraHndeckue coequHeHus. uznuecknue U XUMHUECKUe
CBOMCTBa AaMHUHOKHCIOT (Ha TpHUMEpe INIHIMHA). buojornyeckoe 3Haue€HWE aAMUHOKHUCIIOT.
Ilentuasl.

benku kak mpupoNHBIE BBICOKOMOJEKYISIpHBIE coeauHeHUs. llepBuyHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XHMHUECKHE CBOWCTBa OETKOB: THUIPONM3, ICHATYpallUs,
KaueCTBEHHBIC PEAKIIMK Ha OCJIKHU.

DKCTepUMEHTAIbHBIE METOJIbI M3YYECHHS BEIIECTB U WX MPEeBpaIICHH: HAOMIOJIEeHUE U
OTMCaHuEe JEMOHCTPAIIMOHHBIX OMBITOB: JEHATypamusi OCJIKOB TpPHU HAarpeBaHWHU, I[BETHHIC
peaxiuu OEIKOoB.

BroicokoMosieKkyJIsIpHBIE COeTHHEHUS

OCHOBHBIE TOHSATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIWHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENCHb MOJMMEpPHU3AINU, CpPeAHsss MoJeKyisipHas macca. OCHOBHBIC
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHNUN — OJIMMEPHU3ALIUS U MOJTUKOHICHCAIUS.

DKCIepUMEHTaIbHbIE METOAbl M3YUCHHS BEIIECTB M WX IMPEBpAIEHUN: 03HAKOMIICHUE C
oOpa3iiaMu IPUPOTHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAyUyKOB.



MexnpenMeTHbIE CBS3U.

Peanu3zanus MeXIpeIMETHBIX CBsI3€l NPU M3Y4YEHMM opraHmdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Y€pe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX IOHATHH, Tak U
HOHSITUM, SBJISIOLUIMXCSA CUCTEMHBIMU JJIS1 OTJEIbHBIX IIPEMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

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

®du3uka: Marepus, SHEPIUs, Macca, aTOM, dJIEKTPOH, MOJIEKYJIa, DHEPIeTUYECKUA YPOBEHD,
BEIIIECTBO, T€J0, 00BEM, arperaTHOe COCTOSIHUE BELIECTBA, (PU3MUECKHE BEJIMYMHBI U €JMHULIBI UX
U3MEpEHMUS.

buonorus: knerka, opranusMm, Ouocepa, oOMEH BeleCTB B OpraHu3Me, (OTOCHHTES,
OMOJIOTHYECKH aKTUBHBIC BeIeCTBa (OEIIKH, YTIEBObI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepaiibl, TOPHbIE IOPO/IbI, IIOJIE3HBIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

TexHosIorus: NUIIEBbIE IPOIYKThI, OCHOBBI PAllMOHATIBHOIO IUTAHUS, MOIOILIUE CPEJICTBA,
JIEKapPCTBEHHBIE M KOCMETHUYECKHE ITPENapaThl, MAaTEPHAJIbl U3 MCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.

11 KUIIACC
OBIIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckre 0OCHOBbI XMMHHU

XuMHUECKUN 3yeMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHAs 000JIOUKA.
DHepreTUYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTaNy, S-, P-, d- anmemeHTh. OCOOCHHOCTH
pacrmpeneneHus: SJIEKTPOHOB M0 OpOUTAISAM B aTOMaxX 3JEMEHTOB MEPBBIX YETHIPEX MEPUOJIOB.
OJeKTpOoHHas KOH(UTYypalus aTOMOB.

Ilepnonnueckuii 3akoH u Ilepmonmueckas cucrema XUMHYEeCKuX dieMeHToB [ .
MenneneeBa. CBsA3b NEepUOANYECKOr0 3akoHa M [lepuonmyeckod CUCTEMBI XMMHMUYECKHUX
anemenToB J[. . MenneneeBa ¢ COBpeMEHHOU TeopHuel CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM MPOCTBIX U CIOXKHBIX BEIIECTB
[0 TpyINIaM U rnepruojam. 3HaueHHue NepUOANYECKOT0 3aKOHA B pa3BUTHH HAyKU.

CrpoeHne BemecTBa. XUMHUYECKas CBA3b. BuIbl XUMHYECKOW CBsI3U (KOBaJIEHTHAas
HEeNnoJIsipHasl U TOJspHas, WOHHAs, MeTajuinyeckas). MexaHusmbl oOpa3oBaHHUsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM U JTIOHOPHO-aKLENTOpHbIN). BonopoaHas cBsi3b. BaneHTHOCTD.
DneKTpooTpULaTeIbHOCTh. CTeneHb OKUCIeHus. IoOHbI: KaTHOHBI U aHUOHBI.

BemecTBa MOJNEKYJIIPHOIO M HEMOJIEKYJSIPHOTO CTPOEHHS. 3aKOH IOCTOSHCTBA COCTaBa
BellecTBa. THUIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIA
KPUCTAJUIMYECKOU PEIIETKH.

ITonsiTne 0 AucnepcHbIX cucreMax. VICTMHHBIE M KOJJIOMIHBIE pacTBOPBI. MaccoBas 1oJist
BEILECTBA B paCTBOPE.

Knaccudukanus Heopranuueckux coeAuHeHuil. HomeHknaTypa HeopraHuueckux BEIeCTB.
I'eneTnyeckas CBA3b HEOPraHUYECKUX BELIECTB, IPUHALICKAIIUX K PA3IIMYHBIM KIIACCaM.

Xumuyeckass peakius. Knaccudukanus XUMHYECKHX peakUuil B HEOPraHUYecKoW u
OpPraHMYECKON XMMHUU. 3aKOH COXPAaHEHHSI MACChl BELLECTB, 3aKOH COXPAaHEHMs U IIPEBpAILEHUs
SHEPTUHU NIPU XUMUYECKUX PEAKIUAX.

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

OnekTponuTHdeckas aucconuanusi. CumpHble W ciiadbie 37eKTpoiauThl. Cpena BOJTHBIX
pPacTBOPOB BEILECTB: KUCIIAsA, HEUTPaJIbHAs, LIEJIOYHAs.



OKHCIUTEIBHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCHEpUMEHTAJIbHBIE METO/bl M3YyYEHHUsl BELIECTB U UX IPEBPALLEHUI: JEMOHCTpalus
tabmun «Ilepuonuueckas cucrema xumumdeckux snemeHtoB Jl. M. MenpneneeBa», usyueHue
MoOJieJIed KPUCTAUNIMYECKUX PEIIETOK, HAOII0JIEHHEe U ONHCAaHUE JIEMOHCTPAIIMOHHBIX U
71a00paTOPHBIX OMNBITOB (Pa3joXKeHHe NEepOKCHIA BOJIOpPOJAa B IPUCYTCTBUHU KaTalu3aTopa,
OIIpElIETICHUE CPellbl PACTBOPOB BEILECTB C IOMOIIBIO YHUBEPCAIBHOIO MHAMKATOPA, PEAKLIUU
HMOHHOr0 OOMeEHa), MPOBEICHHE IMPAKTUYECKOM paboThl «BiusHue pasnuyHblX (PaKTOpOB Ha
CKOPOCTh XUMHUYECKOU pEaKLuny.

PacuérHble 3anaun.

Pacuérbl 110 ypaBHEHUAM XUMHYECKUX PEAKIUM, B TOM YUCJIE TEPMOXUMUYECKHUE PACUETHI,
pPacu€Thl ¢ UCIIOJIB30BAHUEM TOHATHUS «MACCOBAs J0JIS BEILECTBAY.

Heoprannyeckass Xumus

Hewmerannsl. [Tonoxenue HeMetauios B [lepuoandeckoli cucTeMe XMMUUYECKHX 2JIEMEHTOB
J. U. MenneneeBa u 0COOCHHOCTH CTPOCHHUS aTOMOB. DU3MUECKHE CBONCTBA HEMETAJUIOB.
Annotponust HeMeTa/uIoB (Ha IpuMepe KUCIopoJia, cepsbl, hocdopa 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 metaios B [lepuoauyeckoi cuctemMe XUMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOEHHOCTU CTPOEHUS SJIEKTPOHHBIX 000JOYEK aToMOB MeTauioB. OOmue
¢uznueckue cpoiictBa MeTayioB. CIUlaBbl METAJIOB. DJIEKTPOXUMMUYECKUN P HaNpsyKeHUH
METAJIJIOB.

XUMHYECKHUE CBOWCTBA BAXKHEUIIWX METAJUIOB (HATPUM, Kalldid, Kajdbl[Md, MAarHUu,
QIIOMUHUH, HUHK, XPOM, XKeJIe30, MeJlb) U UX COCTUHECHUH.

O6mme crocoObI moTydeHusI MeTaIUIOB. [I[puMeHeHne MeTallIoB B OBITY M TEXHUKE.

OKCHEpUMEHTAJIBHBIE METOAbl H3Y4YEHMS BELIECTB M MX IPEBPALLCHUN: HU3YyYEHHE
KOJUIEKIIMU «MeTaibl U CIUIaBbl», 00pa3lioB HEMETAIUIOB, PELICHUE SKCIIEPUMEHTAIIBHBIX 3a/ad,
HaOJIoIeHWe W OMNHUCAHUE JIEMOHCTPAILMOHHBIX M J1TaDOpaTOPHBIX OIBITOB (B3auMojieiicTBHE
TUPOKCUIA ATIOMHHMS C pacCTBOPaMH KHUCJIOT U IIeJIouel, KaueCTBEHHbIE peaKIIMM Ha KaTHOHbI
METaJlIoB).

Pacuérnurie 3amaun.

PacuéTsl Macchel BemecTBa WK 00bEMa ra3oB 0 U3BECTHOMY KOJIMUYECTBY 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 xuMuu B 0GecTiedeHNN YKOJIOTHYECKOM, SJHEpreTHYeCcKOoi 1 MUIIeBOil 6€30MacHOCTH,
pa3BUTUU MeAULMHBL. [IoHATHE 0 Hay4YHBIX METOaX MTO3HAHUS BEIIECTB M XUMUYECKUX PEAKIIHI.

[TpencraBiaenus 06 OOIMX HAYUHBIX IPUHIUIIAX TPOMBIIIJIEHHOTO MOTYYEeHUS BaXKHEUIIINX
BEIIECTB.

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

XuMHS U 3[I0pOBbE 4YeJIOBEKa: MpaBUja HCIOJIb30BAaHUS JIEKAPCTBEHHBIX IpENapaTos,
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, KIacCU(pUKalUs, MNEePUOAUIHOCTh, HAOMIOACHHUE, SKCIEPUMEHT, MOJEIHPOBAHHUE,
U3MEpEeHHe, SIBJICHUE.

®dusnka: Marepus, SHEPrusi, mMacca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
pPaZo0aKTUBHOCTb, MOJIEKYJIa, SHEPIeTUYECKUN YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHoe
COCTOSTHUE BEIECTBA, PU3NUECKUE BEIIMYUHBI U €IMHUIIBI KX U3MEPEHHSI, CKOPOCTb.

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

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

TexHOMoTUsl: XUMUYECKAas! MPOMBIIIIIEHHOCTh, METAJUTYPIHsi, IPOU3BOJICTBO CTPOUTEIBHBIX

MaTCpHaJIoOB, CENBCKOXO03IHCTBEHHOE IIpOU3BOJCTBO, numeBas IMPOMBIINIJIECHHOCTD,
@apMaHGBTquCKaH IMPOMBIIIJICHHOCTD, IIPOU3BOACTBO KOCMCTHUYCCKUX npemnaparos,
IMPpOU3BOJACTBO KOHCTPYKIMOHHBIX MaTrc€puraiosB, QJICKTPOHHAsA IIPOMBINIJICHHOCTD,

HaHOTCXHOJIOTHNH.



I[INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA IIPOITPAMMBI 110 XMMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O ObPA30OBAHUMA

JIMYHOCTHBIE PE3YJIBTATHI

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

B cooTBeTcTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOAXOAOM B CTPYKType JIMYHOCTHBIX
PE3yIbTAaTOB OCBOCHUS MpEaMETa « XUMHUSDH Ha YPOBHE CPEHET0 O0IIEro 00pa30BaHusl BbIIEICHBI
CJIETyIOIINE COCTABIISIOIINE:

OCO3HaHHE O0YYAIONIUMUCS POCCUHCKON TPKIAHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOSTEIIBHOCTH U CaMOOIIPEIEICHHIO;

HaJM4Kre MOTHUBAIUU K 00YUYEHUIO;

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

TOTOBHOCTb M CIOCOOHOCTH OOYYAlOIIUXCS PYKOBOJCTBOBAaTHCA B CBOEH NESATEIBHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMHU, MPUCYIIUMHU LEJIOCTHON CHUCTEME XHMHUYECKOTO
oOpa3zoBaHusi;

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

JInaHOCTHBIE Pe3yIbTaThl OCBOCHUS NMPEAMETa « XUMUS TOCTUTAIOTCS B €IMHCTBE yUeOHOU
Y BOCIHUTATEIbHON JEATEILHOCTH B COOTBETCTBHM C TYMaHMCTHUYECKHUMHU, COI[MOKYJIBTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHM M HJ€aJaMH POCCUHCKOTO TIPa)KAAHCKOTO OOIIEeCTBa,
MPUHATHIMU B OOIIECTBE HOPMAMHM M TIPaBUJIAMH TOBEACHUS, CIIOCOOCTBYIOIIMMHU IPOIECcCaM
CaMOIIO3HaHUs, CAMOPA3BUTHUS U HPABCTBEHHOT'O CTAHOBJICHUS IMYHOCTH O00YYaIOIINXCS.

JlugHOCTHBIE pe3yJbTAaThl OCBOCHUS MpeaMeTa « XUMUs» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa TO3HABATENILHOM U MPAKTUUECKON JIEATENHHOCTH 00yYarOIIUXCsl TIO pealIi3aliy MPUHSATHIX
B 00111€CTBE IICHHOCTEH, B TOM YHCJIEC B YACTH:

1) rpaaaHCcKOro BOCIMTAHMSA:

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

MPEACTABICHUS] O COIMAIBHBIX HOPMAaxX W TpaBUIaX MEXKIUYHOCTHBIX OTHOIICHHI B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM NEATETLHOCTH MPU CO3JaHUU YUCOHBIX MPOEKTOB,
pelIeHnr yueOHbBIX U MTO3HABATENbHBIX 33/1a4, BEITOJTHEHHH XUMUYECKUX YKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh M TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JIPYTUX
MIPY aHAJIM3€ Pa3INYHBIX BUJIOB YUEOHOH J€ATeIbHOCTH;

2) NaTPMOTHYECKOT0 BOCIIMTAHMS:

LHEHHOCTHOTO OTHOILUEHUS K HUCTOPUYECKOMY M HAay4YHOMY HACIEAMI0 OTEYECTBEHHOM
XUMUH;

YBOXEHHSI K TMPOIIECCYy TBOPUECTBA B OOJACTH TEOPUH M MPAKTUYECKOTO MPUMEHEHUs
XUMHHU, OCO3HAHHUS TOTO, YTO JOCTHOKCHHS HAyKHU €CTh pPe3yJbTaT UIMTEIbHBIX HaOJI0JICHHM,
KPOMNOTJIMBBIX KCIIEPUMEHTAIBHBIX TOMCKOB, TOCTOSHHOTO TPY/1a YUEHBIX U MPAKTUKOB;

WHTEpECa M TI03HABATEIHHBIX MOTHBOB B TIOJYYEHHH U TIOCIEAYIOIIEM aHAJIN3e
uH(GOPMAIIUU O MEePEIOBBIX JOCTHKEHUSX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) 1IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSA:

HPaBCTBEHHOTI'0 CO3HAHUS, STHUECKOTO MOBEICHHS;

CITOCOOHOCTH OIICHWBAThH CUTYAIIMH, CBSI3aHHBIE C XUMUUYECKUMHU SIBJICHUSIMU, U TIPUHUMATh
OCO3HAHHBIE PEUIEHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LIEHHOCTH;



TOTOBHOCTH OLICHUBATH CBOE IIOBEJIECHHWE W IOCTYNKM CBOMX TOBApHILEH C IMO3ULHN
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUNA ITUX MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPHI 310POBbS:

NOHMMAaHHUS LEHHOCTeH 30pOBOro M Oe30macHoro o0pas3a KU3HH, HEO0O0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIIEHUSI K COOCTBEHHOMY (PU3MUYECKOMY U IICUXUYECKOMY 3/I0POBBIO;

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;

OCO3HAHHUS TOCIICJICTBUI W HEMPUSATHS BPEIHBIX MPHUBBIYCK (YIMOTPEOJICHUS ATKOTOJIA,
HapKOTHUKOB, KYpPEHHUS);

5) Tpy10BOr0o BOCIIUTAHUSA:

KOMMYHHKAaTUBHOM KOMIIETEHTHOCTH B y4e€OHO-HMCCIIEIOBATEIbCKOW JIESTEIbHOCTH,
0O0I11IECTBEHHO IOJIE3HOM, TBOPUECKOM U IPYTUX BUIAX JIEATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Y4YacTHE€ B PEIICHWHM MPAKTUYECKUX 3a/]ad COLUAJIbHON
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 TPYI0BOM JAESATEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIUBHUAYAJIBHOM TpaeKTOpUM 00pa3zoBaHus, Oyayien
npodeccuu u peanusanuu cOOCTBEHHBIX KU3HEHHBIX MJIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEH K XUMHUHU, HHTEPECOB U TOTPEOHOCTEH 00IIIecTBa;

6) IK0JI0rH4eCKOro BOCIIMTAHMS:

HKOJIOTUYECKU 1EJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIE, KAK UCTOYHUKY CYIIIECTBOBAHMS
JKM3HHU Ha 3eMIIc;

MOHUMAaHUS TI00aJTFHOTO XapaKTepa IKOJOTHUUECKUX MPOOJIeM, BIUSHHUS IKOHOMHUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOAHON U COLIUAIBHOU CpEbL;

OCO3HAHUs HEOOXOJAMMOCTU UCIIOIB30BAHUS JOCTHKEHUM XUMUU JJI PEIICHHS BOIIPOCOB
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
JESATETLHOCTH  DKOJIOTUYECKOM HAmNpaBJIICHHOCTH, YMEHHsSI PYKOBOJICTBOBATHCSI HMH B
MO3HABATENIbHON, KOMMYHUKATUBHOM M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(hoOuH;

7) HEHHOCTH HAYYHOI'0 O3HAHUSA:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOIIECTBEHHOM MPAKTUKU;

MOHUMaHUA CHeUU(PUKA XUMHUH KaK HayKd, OCO3HaHus e€ ponu B (opMuUpOBaHUHU
paloOHaIbHOTO HAYYHOTO MBIIUICHHUS, CO3/IJaHUU LIEJIOCTHOTO MPEeICTaBIeHHs 00 OKpy KaroIIeM
MHpE KaK O €JWHCTBE MPHUPOJBI M YEJIOBEKa, B TMO3HAHWH IMPUPOJHBIX 3aKOHOMEPHOCTEH W
pelieHrnr IpoOJieM COXpaHEHUs TPUPOTHOTO PaBHOBECHS;

yOSXKIEHHOCTH B OCOOOW 3HAYMMOCTH XWMHH JJISI COBPEMEHHOW IMBHIJIM3AIMU: B €€
TYMaHHUCTUYECKOW HAIPAaBJICHHOCTH M Ba)KHON POJIM B CO3/IaHWM HOBOM 0aszbl MaTepuaIbHOU
KYJBTYPBI, PEIICHUN TJI00ATBHBIX MPOOJIEM YCTOWYUBOTO PA3BUTHS YEIIOBEUECTBA — CHIPHEBOM,
DHEPreTHUECKOM, THUIIEBOH M JKOJIOTUYECKOW Oe30MacHOCTH, B PA3BUTUU MEIHUIIMHBI,
00ecreueHnH yCIOBUM YCTICITHOTO TPYJa M SKOJOTHYECKA KOM(DOPTHOM KU3HU KKIOTO YjeHa
00111eCTBA;

€CTECTBCHHO-HAYYHOW TPAMOTHOCTH: TIOHUMAHHUS CYIIHOCTH METOJOB TO3HAHUS,
HCIIONIb3YEMBIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTU MCIOJIL30BATh MOMyYaeMble 3HAHUS IS



aHaJIM3a W OOBSICHEHHS SIBICHUH OKPYXXAIOUIETO MHUpPAa W MPOHCXOAANIMX B HEM HM3MEHEHHH,
yYMEHHUSI JieTIaTh 000CHOBAHHBIC 3aKITFOUSHHSI HA OCHOBE HAyUHBIX (DaKTOB M MMEIOIIUXCS TAaHHBIX
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.

METAINPEAMETHBIE PE3YJIbTATHI

MertanpeamMeTHble pe3yibTaTbl OCBOEHMsI ydyeOHOro mnpeaMera «XuUMHUS» Ha YpOBHE
cpemHero odmiero oOpa3oBaHus BKIIOYAKOT:

3HAYUMBIC JIs1 q)OpMI/IpOBaHI/HI MHPOBO33PCHUA 06yqa10umxc;1 MCKIUCHUITIIIMHAPHBIC
(MeXmpeaIMeTHbIE) OOIIeHAYYHbIE TIOHATHS, OTPAXKAIOIINE [IEJIOCTHOCTh HAYYHOU KapTHUHBI MUPA
n CHGIII/I(i)I/IKy MCTOJOB IMO3HAHUSA, UCITIOJIB3YCMbBIX B €CCTCCTBCHHBIX HayKax (MaTepI/Iﬂ, BCUICCTBO,
SHEprusi, SBJICHHE, MPOLECC, CUCTeMa, Hay4YHBIH (haKT, MPHUHIIUI, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHSs, UCCIICAOBaHKE, HAOI0ICHUE, H3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

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

CIIOCOOHOCTh ~ OOYYaloIMXCs  HMCIOJb30BaTh  OCBOCHHBIE  MEXAUCIUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAJbHbIE yueOHbIE ACMCTBHUS B IO3HABATEIHHOU U
COLIMAJIbHON ITPAKTHKE.

MetanpeameTHble pe3ylbTaThl OTPAXKalOT OBJAJCHHE YHUBEPCAIBHBIMU y4eOHBIMU
IMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMHA HCﬁCTBHﬂMH.

OByaieHHe YHHBEPCAJIbHBIMH Y4eOHBIMH N03HABATEJIbHBIMU JACHCTBHAMM:

1) 6a3oBble JIOTHYECKHE JIeiiCTBUS:

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

ONpEeNeNsATh LENU JeATeIbHOCTH, 3aJlaBas HapaMmMeTpbl W KPUTEPUHU HX JTOCTHKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTU C IOCTABJICHHBIMU LICIISIMU,

UCIIOJIb30BaTh NPU OCBOECHUWU 3HAHUM TNMPUEMBI JIOTMUECKOTO MBIIUIEHUS — BBIICIAThH
XAapPaKTCPHBIC IIPHU3HAKU HOHATHH WU YCTaHaBJIMBATb KX B3aUMOCBA3b, HCIOJb30BaTh
COOTBETCTBYIOIINE MOHITUS ISl OOBSICHEHUS OT/ICTbHBIX (PAKTOB U SBICHUM;

BI)I6I/IpaTB OCHOBAHHA U KPUTCPUH IJIA KJ'IaCCI/I(i)I/IKaIII/II/I BCHICCTB U XUMHNYCCKUX peaKuHﬁ;

YCTaHABIUBATh IPUYUHHO-CIIECACTBEHHBIE CBSA3M MEX1Yy U3YYaEMbIMU SIBJICHUSIMU;

CTPOUTD JIOTHUYCCKUC PACCYKIACHUSA (I/IHILYKTI/IBHI)IG, ACOYKTHUBHBIC, I1O aHaJ'IOFI/II/I), BBIABIISATH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSAX, (JOPMYIUPOBATH BBIBOIBI U
3aKJTIOUCHUS,

MPUMEHATH B MPOLECCE MO3HAHMS, UCIIOJIb3YEMbIE B XUMHH CUMBOJUYECKHE (3HAKOBHIE)
MOJIeINIH, TTPe0o0Pa30BhIBATH MOJIEIHHBIC MPECTABICHUS — XUMHYECKUI 3HaK (CUMBOJI) DJIEMEHTA,
XUMHYeckass (opMyna, YypaBHEHHE XHMHUYECKOH peaklMd — TpUd pPEIIeHUd Y4eOHBIX
IMMO3HAaBATCJIIBHBIX U MTPAKTUYCCKUX 3a/1a4, IPUMCHATHE HA3BAHHBIC MOACIIbHBIC ITPCACTABICHUA JIJI
BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEUIECTB U XUMUYECKUX PEAKIUH.

2) 0a30BbI€ UCCJIEN0BATEIbCKUE TeHCTBYS:

BJIQJIETh OCHOBAMH METOJIOB HAyYHOI'O MMO3HAHMS BEIIECTB M XUMHUECKUX PEAKIIHii;

dbopMmynupoBaTh €AW M 33Ja4d  HWCCJIEJAOBAHHS, WCIOJb30BaTh IIOCTaBICHHBIE |
CaMOCTOSITENIbHO CHOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
JJISL q)OpMI/IPOBaHI/ISI THIIOTESLI IO IMTPOBEPKE MPABUIIbHOCTHU BBICKA3bIBACMBIX CY)K,ZIGHI/II\/'I;



BIAJICTh HABBIKAMH CAMOCTOATEIBHOTO IUIAHMPOBAHHA M NPOBEICHMUS YYEHHUYECKHX
HKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUsI HAOJIIOAATh 332 XOAOM IpOIecca, CaMOCTOSTEIbHO
IPOTHO3UPOBATh €ro pes3yibTar, (GOpMyJIUpoBaTh OOOOLIEHHS U BBIBOJbl OTHOCHUTEJIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIICIOBAHUS, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJACTaHHON
pabore;

IpUOOpETaTh ONBIT YYEHHUYECKON HCCIIEI0BAaTEIbCKOM M IPOEKTHOM JESITeIbHOCTH,
HPOSIBJIATE CIIOCOOHOCTb U TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METOAOB peIICHUs
IIPAKTUYECKUX 3a7a4, IPUMEHEHUIO Pa3IMYHbIX METO0B [TO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OPUEHTHPOBAThCSI B  PA3IMYHBIX HCTOYHMKAX HWHPoOpMauuu (HAYYHO-TIOMYJIsIpHAs
JaUTepaTypa XHMMHYECKOTO COJEp)KaHus, CIpaBOYHbE IOcoOus, pecypchl IHTepHera),
aHaATM3UPOBATh HH()OPMAITUIO PA3TUYHBIX BUOB U (HOPM MPEICTABICHUS, KPUTUYECKH OLICHUBATh
€€ I0CTOBEPHOCTb U HENPOTUBOPEUYHUBOCTH;

dopMyaHMpoBaTh 3ampOCHl M TMPHUMEHSATh Pa3IMYHBIE METOJAbI NPH IOHCKE U O0TOOpe
uHpopMaLuu, HeOOXOAUMOM [l BBIIOJIHEHHS y4eOHbIX 3a/jau ONPeaesIEHHOIO THUIIA;

nproOpeTaTh ONBIT MCIIOIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
pa3IMYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBHIOMPATh ONTUMANBHYIO (OPMY HpEACTaBICHUsT HHPOPMALUU (CXEMBI,
rpaduKu, 1uarpaMMsbl, TaOJIULbI, PUCYHKHU U JPYTHUE);

UCIIOJIb30BaTh HAYUYHBIM $3bIK B KayeCTBE CpEeACTBa INpU paboTe C XUMHUYECKOU
uHpopMaLuell: NPUMEHATb MEXIpeIMeTHble ((pU3MUeCKue M MaTeMaTU4yecKue) 3HaKu U
CHUMBOJIBI, (popMyIibl, aO0peBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U IPe0Opa30BbIBaTh 3HAKOBO-CUMBOJINYECKUE CPEICTBA HATJIATHOCTH.

OsiaieHHe YHUBePCAJIbHBIMU KOMMYHUKATHUBHBIMH el CTBUAIMM:

3ajJjaBaTh BONPOCHI 110 CYILECTBY OOCYX/1aeMOW TeMbl B XOJI€ MaJora W/Win JAUCKYCCHH,
BBICKA3bIBaTh HUJEH, (POPMYJIUPOBATH CBOU MPEMAJIOKEHUS OTHOCHUTEIBHO BBITOJHEHUS
IIPEIUI0KEHHON 3a1a4H;

BBICTYIIaTh C INPE3E€HTAlUel pe3yJbTaTOB IO3HABATEJIbHOM AESITEIBbHOCTHU, MOJIYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMHM IPU  BBIINOJHEHUM XHMHUYECKOTO
AKCIIEPUMEHTA, MPaKTUYECKONW pabOThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEIECTB,
peanu3anuy y4eOHOro mpoekta U (OpMYJIHpPOBATH BBIBOJBI MO pPE3yJibTaTaM MPOBEIEHHBIX
MCCJIEIOBAaHUM IMyTEM COIJIaCOBaHMSI MO3ULIUI B XOZ€ 00CYk/I€HN 1 0OMEHA MHEHUSIMH.

Osgi1aieHHe YHHBEPCAJIbLHBIMHU PEryITHBHBIMH JCHCTBUSIMH:

CaMOCTOSITENIbHO IJIAHUPOBaTh U OCYIIECTBISATH CBOIO IO3HABATEJIbHYIO JEATEIbHOCTb,
onpenenss e€ eau M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEeOoOXOAMMOCTH KOPPEKTHUPOBATh
npeyiaraeMplii aropuT™M JEUCTBUN NPU BBINOJHEHUM y4E€OHBIX M MCCIIEOBATEIbCKUX 33/ad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX pelIeHHs C YUETOM IMOJyUYeHHUs] HOBBIX 3HAHUN O
BEIIECTBaX U XUMUYECKUX PEaKIUAX;

OCYILIECTBIISATH CAMOKOHTPOJIb CBOEH AESTEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLIEHKH.

MNPEAMETHBIE PE3YJIBTATbBI
10 KUIIACC

[IpeameTHBIC pE3ynbTaThl OCBOEHUS Kypca « OpraHudecKas XuMHUsD OTPaXKaIoT:

c(hOpMUPOBAHHOCTH MPEACTABICHUN O XMMHUECKON COCTABIISIFOIICH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpa, POJIM XUMHU B IIO3HAHUH SIBJICHUU IIpUpoarI, B @OpMHpOBaHI/II/I MBIIIJICHUA U
KyJIbTYpbl JIMYHOCTH, €€ (YHKIMOHATBLHOW TPAMOTHOCTH, HEOOXOIUMOW JUIs pelieHus
MPaKTUYECKUX 3a/lad M DKOJOTUYECKH OOOCHOBAHHOTO OTHONICHHS K CBOEMY 3J0POBBIO U
MIPUPOJHOM CpeliE;



BJIQJICHUE CHUCTEMOM XHUMHYECKMX 3HAHUM, KOTOpass BKJIKOYAET: OCHOBOIOJATAOIINE
MOHSTHS (XUMUYECKUH AJIIEMEHT, aTOM, JJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BaJICHTHOCTD,
JNEKTPOOTPUIIATENIFHOCTh, XMMHYECKasi CBfA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpamiéHHasl), MOJIb, MOJSpHas Macca, MOJAPHBIA O00BEM, YITICpPONHBIA  CKEJeT,
byHKIMOHAIbHAS TpyMNa, paguKai, H30MepHus, W30Mepbl, TOMOJIOTMYECKUN psid, TOMOJIOTH,
YIJIEBOJAOPOBI, KACIOPO U a30TCOACpKAIIME COCAVMHEHUS, MOHOMED, MOJIMMED, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYJISIPHbIE COSIMHEHHUS); TEOPUHU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHNYeCKUX
BeuiectB A. M. bymiepoBa, 3aKOH COXpaHEHHUSI MacChl BEILECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XWMHH; MHPOBO33PEHUYECKUE 3HAHHUS, JEXKAIIUEe B OCHOBE IMOHMUMAaHUs
NPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SBJICHUH, (DaKTOJOTHUECKUE CBEICHUS O CBOMCTBAX,
cocTaBe, OJyuYeHUHU U 0€30MaCHOM MCIOJIb30BAHNU BaKHEUIIINX OPraHU4YEeCKUX BEIIECTB B ObITY
Y IIPaKTUYECKOM JIEATENbHOCTH YEIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABIIATH XapaKTEepPHbIC MPU3HAKH MOHSATUH, YCTAHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLUE MOHATHUS [IPU OIMCAHUU COCTABA, CTPOEHUS U
MIPEBPAILCHUI OPraHMYECKUX COCIUHEHUN;

c(OpMUPOBAHHOCTh YMEHHMI HCIOJIB30BaTh XMMHUYECKYIO CHUMBOJIMKY JJIsl COCTABIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIIEHHON) (OpMyT OpraHMUeCKUX BEIIECTB
U YpaBHEHUH XMMHUYECKHX pEaKUUii, U3rOTaBIMBaTh MOJAEIU MOJIEKYJ] OPraHMYECKHUX BELIECTB
JUTSL WIUTIOCTPALIUU UX XMMHYECKOTO M IPOCTPAHCTBEHHOTO CTPOCHHS;

c(OpMHUPOBAHHOCTh YMEHUI YCTaHABIIMBATH MPUHAJIEKHOCTh U3yUYEHHBIX OPraHUYeCKUX
BEIIECTB 10 HX COCTaBy W CTPOCHHUIO K ONpeAeNEéHHOMY KIACCYy/TpyIe COeIUHEHUN
(YrieBomopobl, KHCIOPOA M a30TCOAEpXKalllu€ COEIMHEHHUS, BBICOKOMOJIEKYJISIPHbBIE
COeMHEHUs), JaBaTh UM Ha3BaHus Mo cuctemarnueckoil Homenknatype (IUPAC), a takxke
MPUBOAUTH TPUBHAJIbHBIE HA3BaHHS OTIEIBHBIX OPraHMYECKUX BEIIECTB (ITHIJICH, MPOIHIICH,
aleTUJICH, STWICHIVIUKOJb, TIUUEpPUH, (QeHosd, (opManbAerui, aleTaablerui, MypaBbUHAs
KHCJIOTA, YKCYCHasi KUCIJIOTa, OJIEMHOBAsl KMCIIOTA, CTEAPUHOBAs KHUCJIOTA, IJII0K03a, (PPyKTO3a,
Kpaxmal, eJUTI0JI03a, TITUIUH);

c(hOpMUPOBAHHOCTh YMEHHS OIPEACNIATh BHUJIbI XUMHUYECKOM CBSI3M B OPraHUYECKUX
COeIMHEHUSX (OIMHAPHBIE U KPATHBIC);

c(OpMUPOBAHHOCTh YMEHHSI NPHUMEHSATH IMOJOXKEHUS TEOPUU CTPOEHUS OPraHUYEeCKHX
BemiecTB A. M. byTtiepoBa st 00bsSCHEHUS! 3aBUCHIMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHHSI; 3aKOH COXPAaHEHHsI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHH XapaKTepu30BaThb COCTaB, CTPOCHHE, (QHUIUYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX MPEJICTABUTENIEH PA3IMUHbIX KIACCOB OPraHUYECKUX BEILECTB
(MeTaH, 3TaH, OSTWIEH, NPOMWIEH, aleTHieH, OyrtaaueH-1,3, merunOyramuen-1,3, OeH301,
METaHOJ, ATaHOJ, ITUJIEHTJIUKO/Ib, TJIMUEPUH, (EHOJ, aleTalbJern]l, MypaBbHHAsl U YKCyCHas
KHUCTIOTHI, TJIOKO3a, Kpaxmal, IeJII003a, aMHUHOYKCYCHas KHCIIOTa), HWIUTIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXJIYy HUMU YPaBHEHUSMH COOTBETCTBYIOIIMX XUMHUYECKUX DPEAKIIUNA C
HCIIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYIL;

c(OpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTb HCTOYHUKH YIJIEBOJOPOIAHOIO CHIPbS
(HedTh, TPUPOIHBIA Ta3, yrojb), CIOCOOBI WX TEepepabOTKH W MPAKTHUYECKOE MPUMEHEHHE
MPOIYKTOB MEpepaboTKH;

c(OpMUPOBAHHOCTh YMEHUU TMPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YypaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA UCXOAHOTO BEIIECTBA HIIM MPOIYKTa PEaKIUH [0 U3BECTHBIM Macce,
00BEMY, KOTMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WM MIPOIYKTOB PEAKINN);

c(hOopMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOU 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUS, MCHOJb3YyeMbIX B XUMHUM MPU HM3YYEHUH BEUIECTB U XHUMHUYECKUX SBICHUU
(HaOnrofieHHe, UW3MEpEeHUe, OKCIEPUMEHT, MOJEINPOBAHNUE), HCIOIb30BaTh CHUCTEMHBIE
XUMUYECKHUE 3HAHUS JUIsl IPUHSTHS PEIICHUN B KOHKPETHBIX KU3HEHHBIX CUTYaLUsIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;



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

c(OPMHPOBAHHOCTh YMEHHH IUIAHUPOBATh W BBINOJHATH XUMHYECKUH SKCIIEPUMEHT
(mpeBpallleHus OpraHUYEeCKUX BEIECTB MPH HarpeBaHUH, MOJyYEHUE ATHIICHA U U3yYEHHUE €ro
CBOWCTB, KaUECTBEHHBIE PEAKIIUU OPTaHUYECKUX BEIIECTB, ICHATYpaLUs OCIIKOB TP HarPEBAaHHH,
[[BETHBIE peakliiy OEIKOB) B COOTBETCTBUU C IIPaBUIAMH TEXHUKU 0€30MaCHOCTH MPH 00pallieHuu
C BEIIECTBAMH M JIaDOPaTOPHBIM OOOPYAOBAaHHEM, MPEACTABIATH PE3YJIbTAThl XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu ypaBHEHHI COOTBETCTBYIOLIUX peakuuil u (opMyJInpoBaTh
BBIBOJIBI HA OCHOBE 3THX PE3yJIbTAaTOB;

c(OpMUPOBAHHOCTh YMEHHI KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYIO HH(OpMAIIHUIO,
MOJy4aeMyIo U3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nH(popmauu, UHTepHET U ApYyTuXx);

c(OpMUPOBAHHOCTh YMEHHUI COOMIOIaTh MpaBUiIa HKOJIOTMYECKH IIeJIeCO00pa3HOro
NOBEJCHUS B OBITY M TPYJOBOH [EATEIBHOCTH B LEIAX COXPAHEHHS CBOErO 370pPOBbS U
OKpY Xarolie MPUPOJHOIN cpebl, 0OCO3HABaTh OMACHOCTh BO3JCHCTBHS Ha >KUBBIE OPTaHU3MBbI
OTIpeNIeNIEHHBIX OPTaHWYECKUX BEIEeCcTB, MOHMMAs cMbica mokasartens [1JIK, mosicHsaTh Ha
npuMepax crocoObl YMEHBIICHUS U MPEIOTBPAIICHHS] UX BPEAHOIO BO3JICHCTBUS HA OpraHU3M
YeII0BEKa;

JUIsi 00y4YarolIUXCsl ¢ OIPaHUYCHHBIMH BO3MOXKHOCTSIMU 3J0POBbs: YMEHHE HMPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX IMO3HAHMS BEIIECTB M XMMHUYECKHUX SBICHUH;

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

11 KUIIACC

[TpenmMeTHbIE pe3yabTaThl OCBOEHMS Kypca «O011as 1 HeopraHuueckasi XUMHUsD» OTPaXKakoT:

c(OPMHUPOBAHHOCTD ITPECTABICHUNA: 0 XUMUYECKOI COCTABIIAIOLIEH €CTECTBEHHO-HAyYHOU
KapTUHBI MHpPa, POJIM XMMUU B TIO3HAHUM SIBJICHUN MPHUPOJBI, B (POPMHUPOBAHUHM MBILIUICHUS U
KYJbTYpbl JIMYHOCTH, €€ (PYHKUMOHAIBHOM TIPaMOTHOCTH, HEOOXOIUMON JUIsl peLIeHHs
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOMU Cpelie;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpas BKJIKYAECT: OCHOBOIOJATAOIINE
HOHSTHS (XMMHUYECKHUIT DJIEMEHT, aTOM, U30TOIl, S-, P-, d- AJIEKTPOHHbIE OpOUTATH aTOMOB, HOH,
MOJIEKYJ1a, MOJIb, MOJISIPHBI O0O0BEM, BAJIEHTHOCTb, AJIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHCIICHMsI, XMMUYECKas CBs3b (KOBaJIeHTHas, WOHHAs, METaUIN4YecKas, BOJOpPOJHAs),
KpUCTAJZIMYECKass ~ pelETKa, TUIBI  XMMHWYECKUX  peaKkluil, pacTBOp, DJIEKTPOJUTHI,
HEDJIEKTPOJIUTBI, JJIEKTPOJIMTUYECKAs TUCCOLMALNSA, OKUCIUTEIb, BOCCTAHOBUTEIND, CKOPOCTH
XUMHUYECKON peakliiy, XMMUYECKOE pAaBHOBECHUE); TEOPUU U 3aKOHBI (TEOPHSI AJIEKTPOIUTUUECKON
auccounuanuy, nepuoandueckuil 3akol Jl. M. MenzaeneeBa, 3aKOH COXpaHEHHUS] MacChl BEILECTB,
3aKOH COXPAaHEHHUs M NPEBpAIlCHUs YHEPrHMH NPU XUMUYECKUX PEAKIUSIX), 3aKOHOMEPHOCTH,
CHUMBOJINYECKUH SI3BIK XMMHUHU, MHPOBO33PEHUECKHE 3HAHUS, JIeXKAlUe B OCHOBE ITOHUMaHUS
MPUYNHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (PAKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH M 0e30MacHOM HCIIOJIb30BAaHUM BaKHEUIIMX HEOPraHWYECKHUX BELIECTB B
OBITY U MIPAKTHYECKOMN JEATEIbHOCTH YEJIOBEKa;

c(OPMHPOBAHHOCTh YMEHUH BBISBIATH XapaKTepHbIC MPU3HAKHU MMOHITUH, yCTaHABINBATh
UX B3aWMOCBSI3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPHU OMHUCAHUU HEOPTaHMUYECKUX
BELIECTB U UX NPEBPALLECHUN;

c(OpMHUPOBAHHOCTh YMEHHI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJISl COCTABIICHUS
dopMya BemIeCTB M YypaBHEHMH XWMHYECKUX pEaKLUUH, CHUCTEeMaTHUECKYI0 HOMEHKJIATypy
(IUPAC) u TpuBHalbHBIC Ha3BaHHS OTICIbHBIX HEOPraHMUYSCKMX BEHIECTB (yrapHbIii Tas3,



YIJIEKUCHIBIA Ta3, aMMHUaK, raméHas W3BECTh, HETalm€Has W3BECTh, NUTHEBAs COJA, MUPUT U
Jpyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONPEAEsATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSX PAa3JIMYHOIO COCTaBa, BUJI XUMUYECKOM CBSI3U (KOBaJICHTHAsl, MOHHAS,
MeTaJIJINYeCcKasi, BOJOPOAHASA) B COCAMHEHMSIX, TUI KPUCTALIMYECKONH PEIIETKH KOHKPETHOTO
BEIIECTBA (aTOMHas, MOJEKYJSpHas, MOHHAs, METa/IMYecKas), XapakTep cpeibl B BOIHBIX
pacTBOpaxX HEOPraHUYECKUX COCTUHEHU;

c(OpPMUPOBAHHOCTh YMEHUH yCTaHABIMBAThH MPUHAIJICKHOCTh HEOPTAHUYECKUX BEIIECTB
[0 X COCTaBY K ONpeAeNEHHOMY KJIAcCy/TpyIie coeInHEeHuN (IIPOCThIe BEUIeCTBa — METAJUIbI U
HEMETAJUIbl, OKCHJIbI, OCHOBAHUS, KHUCIIOTHI, aM()OTEpHBIC TUAPOKCUIBI, COJH);

c(OpMHUPOBAHHOCTh YMEHHUH pacKpbIBaTh CMBICI mepuoanyeckoro 3akona JI. U.
MengeneeBa W JEMOHCTPUPOBATH €r0  CHCTEMATHU3UPYIOINYIO, OOBSCHUTECIBHYI0 U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OPMUPOBAHHOCTh ~YMEHHI  XapaKTepU30BaTh dJJCKTPOHHOE CTPOCHHE aTOMOB
XUMUYECKHX 31eMeHTOB 1—4 nepuoaos Ileprnonnyeckoit cucteMbl XUMHUYECKUX 37eMeHToB [1. U.
MeneneeBa, HCIOJIB3Ysl MOHATHS «S-, P-, O-3JIE€KTpPOHHBIE OPOUTAINY, «IHEPrEeTHUCCKHUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HW3MEHEHHUs CBONCTB XHMHMUYECKHX JJIEMEHTOB U UX
COEIMHEHMH 110 nepuoaam u rpynnam [lepuoaudeckoil cucreMbl XUMHYECKUX ieMeHToB /. M.
Menpaeneena;

c(hOpMUPOBAHHOCTh YMEHHUH XapaKTEPHU30BaTh (OMUCHIBATH) OOINE XUMUICCKIE CBOHCTBA
HEOPraHWYECKUX BEUIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYLIECTBOBAHUE I'€HETUYECKOU
CBSI3M MEXJly HEOPTaHMYECKHUMHU BEIIECTBAMHU C TOMOINBIO YPaBHEHUN COOTBETCTBYIOIIHUX
XUMUYECKUX PEaKLUi;

c(hOpMUPOBAHHOCTh YMEHHUS KJIACCU(PUIIMPOBATh XUMHUYECKHE PEAKIUU MO0 Pa3IUYHBIM
npu3HaKkaM (YMCIy W COCTaBy pearupyloliuX BeHIeCTB, TEIJIOBOMY 3(PQeKTy peakiuH,
M3MEHEHUIO CTETICHEW OKUCIICHUS SJIEMEHTOB, 00PaTUMOCTH PEAKIUH, YYACTHIO KaTaln3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTABIISATh YPaBHEHUS pEaKUUi pa3IUYHBIX THIIOB, MOJHBIC
U COKpalIEHHBIC YPAaBHEHHS pPeaklUii HOHHOTO OOMEHA, YUUTHIBAsI YCIOBUS, MPU KOTOPBIX 3TH
peakuu UAYT A0 KOHLIA;

c(hOpMUPOBAHHOCTh YMEHHH TPOBOJIUTH PEAKIUM, TOATBEPKIAIOIINE KAaYeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHWYECKHUX BEIIECTB, pPACMO3HABATH OMNBITHBIM MYTEM HOHBI,
MPUCYTCTBYIONINE B BOJHBIX PaCTBOPaX HEOPTAHHMYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUN PACKPBIBATh CYIIHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peakIuii MOCPECTBOM COCTABIICHUSI SJIEKTPOHHOTO OajlaHca ATUX PEaKIIHii;

c(hOpMUPOBAHHOCTh YMEHUI OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON peakluu OT
pa3UYHBIX (PAKTOPOB; XApPAKTEP CMEIICHHUS XHUMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIlIHero Bo3aencTBus (mpuniun Jle [latense);

c(hOpMUPOBAHHOCTh YMEHUN XapaKTEPU30BaATh XUMHUECKHUE MPOIECCHI, JISKAIUE B OCHOBE
MPOMBINIJICHHOTO TOJYYeHUS CEPHOW KHUCIOTHI, aMMHaka, a Takke C(HOPMUPOBAHHOCTh
MPEACTABICHUN 00 OOIMX HAYYHBIX MPUHIUIAX U HKOJOTHYECKUX MPOOJIEeMax XUMHUYECKOTO
MIPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHHH TIPOBOJUTH BBIYUCICHHUS C WCIIOJIH30BAHUEM TOHSTHS
«MaccoBasi JIOJNiS BEIECTBA B PAcCTBOpPE», OOBEMHBIX OTHONIEHUH Ta30B MPU XUMHYECKHX
PEeaKIHsIX, MACChI BEIIECTBA UM 00BEMA Ta30B 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MACCE UITH
00BEMY OJTHOTO U3 YYACTBYIOIIMX B PEAKIIUU BEIIECTB, TEIUIOBOTO d((eKTa peakiuu Ha OCHOBE
3aKOHOB COXPAHEHHSI MACCHI BEIIECTB, MPEBPAIEHUS U COXPAHECHUSI SHEPTHH;

c(hOpMUPOBAHHOCTh YMEHHU COOMIOAATh MpaBUiia MOJ30BAHUS XUMUYECKOW MOCYA0N U
1abopaTOPHBIM 000PYIOBAaHKEM, a TAK)KE MPaBUIa OOPAIEHUS C BEIIECTBAMHA B COOTBETCTBUH C
WHCTPYKIHUSMHU MO BBITTOTHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB;

c(hOpMUPOBAHHOCTh YMEHUW IIJIAHUPOBATh M BBIMOJHATh XUMHUYECKUNA DSKCIIEPUMEHT
(paznmokeHue TEpOKCHUIA BOJOPOAA B TNPHUCYTCTBHHM KaTallu3aTopa, OMpEICIIEHUE CpPeJlbl



pPacTBOPOB BEUIECTB C IMOMOIIBIO YHHBEPCATLHOTO MHIUKATOPA, BIMSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHYECKOW PEaKIUH, peaklud HMOHHOTO OOMEHAa, KAa4eCTBEHHBIC peaklud Ha
cyibdar-, KapOoHAT- U XJOPHI-AaHUOHBI, HA KATHOH aMMOHHMS, PEIICHUE IKCIEPUMEHTAIbHBIX
3aaa4 II0 TEMaM «Metamiely U ((HeMeTaHHBI») B COOTBCTCTBHU C IpaBUIaMHU TCXHUKHU
0€30I1aCHOCTH MPH OOpAIllEHUH C BEIECTBAMH U JIAOOPAaTOPHBIM 000PYI0OBAHUEM, MIPEJICTABIISATH
pe3yabTaThl XUMHYECKOTO S3KCIEpHUMEHTa B (hopMe 3amuCH YpPaBHEHUIH COOTBETCTBYIOIIUX
peakiuii ¥ GOpMyJIMPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB,

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3MPOBATH XUMHUYECKYIO HH(POPMALHUIO,
MOJTy4aeMYyt0 U3 pa3HbIX HCTOYHHKOB (CPEICTBAa MACCOBOM KOMMYHHUKAIMH, IHTEpHET U IPYTHX);

c(OPMHPOBAHHOCTh YMEHHH COOJIOJAaTh TpaBWiIa SKOJOTUYECKH IIeJIECO00Pa3HOTro
NOBEJICHUS B OBITY W TPYIOBOH JEATEIHHOCTH B IEISX COXPAHEHHS CBOETO 370POBbS M
OKPYXAaroIIel MPUPOJIHON Cpebl, 0OCO3HABATh OMACHOCTh BO3JCHCTBHS Ha JKUBBIC OPTaHU3MBI
OIpEeNeIEHHBIX BEIECTB, MOHUMast cMbIci mokasatelns [1/IK, moscHsTh Ha mpuMepax crocoOb
YMCHBIICHHUA U MPEAOTBpALICHUA UX BPCAHOI'O BOBZ[GI;'ICTBI/HI Ha OpraHu3M 4CJIOBCKA,

JUIE OOYYaIOIIUXCsl ¢ OrPAaHHMYCHHBIMH BO3MOXHOCTSIMH 370POBBS: YMECHHE NPUMCHSATH
3HaHUS 00 OCHOBHBIX AOCTYIIHBIX METOJAaX IMO3HAHU BCHICCTB U XUMHNYCCKUX ﬂBJIeHHfI;

JUTSL CJICTIBIX U CJIA0OBUISIIUX 00YUYAIOIIUXCSI: YMEHUE HCIIOIBb30BaTh PEIbEPHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiinst st 3anucy XuMHU4IecKux (GOpMyIL.



TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
Konu4yecTBo 4yacoB
Ne HaumeHoBaHuUe pa3ieioB U TeM MPOTrPaMMbl Kontpoabnubie  [IpakTHdecKkue JuiekTpoHHbIE (LU (PPOBBHIE)
n/m Bcero o0pa3oBaTe/lbHbIE pecypchl
padoThI padoThI
Paznen 1. TeopeTnueckne 0CHOBBI OPraHMYeCKO XUMHUH
11 [Ipenmer oprannyeckoit xumun. Teopust cTpoeHust 3
opranndeckux coeaquneHui A. M. bytieposa
Hroro no pazgeny
Paznea 2. Yraesogopoasl
2.1 [IpenenbHbIe YTIIEBOAOPOABI — AJTKAHBI 2
2.2 HenpenenbHble yrieBogopo/ibl: aJIKEHbI, aJIKaIUEHbI, ATKUHbI 6 1
2.3 ApoMaTn4ecKue yriieBoA0pOIbI 2
2.4 [IpupoHBIE HICTOYHUKH YTIIEBOJOPOIOB U HX MepepaboTKa 3 1
Hroro no pazuneny 13
Pazpnen 3. Kuciiopoacoaep:xaniue opranniecKue CoeTHHEHUs
3.1 Cruptsl. @enon 3
3.2 Anpaeruabl. KapooHoBbie KUCIOThI. ClioKHBIE (DUPBI 7 1
3.3 YrneBoast 3 1
Hroro no paznery 13
Pa3znen 4. A3oTcoaeprkaniue OpraHnyecKkue coeIuHeHus
4.1 ‘ AMUHBI. AMUHOKHUCIOTHL. benku 3
Hroro mo pasneny 3
Paspnen 5. BeicokoMoJIeKy s pHbIe COeUHEHUSA
5.1 ‘ [Tnactmaccel. Kayuyku. Boigokna 2
Hroro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2




11 KJIACC

Kosau4vecTBO 4acoB DJIeKTPOHHbIE
HaumeHoBaHHe pa3iesioB H TeM u(ppoBbIE
Ne i/t EpOrPAMMEI pa Beero Kontpoabubie  IIpakTuueckue f)lgpg:m ar eJ)'[LHbI e
padoThI padoThI pecype
Pasznea 1. TeopeTuueckue 0CHOBbI XUMHH
Ctpoenue atomoB. [lepuoandeckuii 3aKoH
11 u Ilepuonnueckas cucteMa XMMUYECKUX 3
anemenToB . 1. Menaeneera
12 Ctpoenue BemniecTBa. MHOrooopasue 4
BEIIIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Hroro no pazueny 13
Pasnen 2. Heopranunyeckasi xumust
2.1 Mertanasl 6 1
2.2 Hemeramnsr 9 1 1
23 CBs13b HEOPraHMYECKUX U OPTaHUUYECKHUX 5
BEIIIECTB
Hroro no pazngeny 17
Pa3gen 3. XuMus u :XKu3Hb
3.1 XUMus 1 )KU3Hb 4
Hroro no pazneny 4
OBHIEE KOJIMYECTBO YACOB I10 ITPOT'PAMME 34 2 3







Ne
n/n

IHOYPOYHOE IIVTAHUPOBAHUE
10 KIIACC

Tema ypoka

KoaunuyecTBO 4acoB

Bcero

KonTpoibu
ble padoThbI

MpakTuy
eCKHe
padoThI

ITo niany

ITo ¢gakTty

[Ipenmer opraHuYeCcKON XUMHUH

Teopust XUMHUYECKOTIO CTPOCHMS OPraHUYECKUX BELIECTB.

o ~No o B~ w NP

[IpaxTuueckas padora 1. KauecrBenHoe onpeneneHue
yriepoja, BOJOpO/ia M XJIOpa B OPraHMYECKUX BEIIEeCTBaX.

CocrostHue QJICKTPOHOB B ATOMC

DNeKTpOHHAas MPUPOJA XUMHUUECKUX CBSI3€H B OPraHUUECKUX
COCAMHEHUIX

KJ'IaCCI/I(l)I/IKaI_II/I}I OpTaHUYCCKUX COE€TMHEHUI
3J'IeKTpOHHO€ 1 MPOCTPAHCTBCHHOC CTPOCHUC AJIKAHOB

I'omomnoru u n3oMepel ankaHoB. MeTaH - IpOCTEUIINN
MIPEACTABUTEND AJIKAHOB

e R e = = R

10
11

Henpenenbusie YB. AnKkeHbl: CTpO€HHE MOJIEKYJI, TOMOJIOTHS
U U30Mepus

[Tonydenue, CBOKCTBA U IPUMEHEHNE AJIKEHOB
AnkanueHnl. AIETHIIEH U €70 TOMOJIOTH

12

benzon u ero romosoru

13

14
15

16

AHanu3 KOHTPOJIbHOM paboThl CBolicTBa O€H30J1a U €T0
TrOMOJIOTOB

[Tpupoansie ucrounnku YB I[lepepabotka HedTH
OnHOaTOMHBIE NPEAEIbHBIE CITUPTHI.

HonyquI/Ie, XUMHUYECKHE CBOMCTBA U MIPUMCHCHUC
OAHOATOMHBIX IMPCACIbHBIX CIIMPTOB.

17

MHOroaToMHBIE CITUPTHI.

e e e R SN =




18 @DeHOJIBI U ApOMATUYECKUE CITUPTHI. 1

19 KapOoHunbHbIe COEAMHEHUS - AJIbJIETU/IBI U KETOHBI. 1

20 KapOoHunpHBIE COSTUHEHUS - aTbICTHIBI M KeTOHBL. CBOMCTBA 1
Y IPUMEHEHUE aJIbJIETHJI0B

21 Kap6oHoBbie kucn0Thl. XUMHUECKHUE CBOMCTBA U IPUMEHEHHE 1
OJTHOOCHOBHBIX MPEJIEIIbHBIX KAPOOHOBBIX KUCIOT

22 Croxuble 3¢upsl. Kupbl. Moromue cpeacTaa. 1

23 Vraesonsl. I'roko3a. 1

24 Omnurocaxapunbl. Caxaposa. 1

25 [Tonucaxapuasl. Kpaxmai. 1

26 Lemtrono3a. 1

97 KonTponbnas pabota no pazaeny «Kuciaopoaconepxariue 1
OpPTaHHYECKUE COCTUHCHIS)

28 AMHHBI. AMUHOKHCIIOTBI. 1

29 benku. AzoTcoaepikaline reTepoluKINIecKue COSTUHEHUS. 1

30 HyxknenHoBbIe KUCIOTHI. XUMHSI U 3I0POBbE YETIOBEKa. 1

31 Cunretndeckue nonuMepsl. KoHIeHCAITMOHHBIE TOTUMEPHI. 1
[IeHomnnacTBL.

32 Hatypanbublii kayuyk. CunteTnueckue kayayku. Cu 1

33 OCHOBHBIE METOIBI CHHTE3a BRICOKOMOJIEKYJISIPHBIX 1
coenuHeHuil. [ImacTmacchl, kKaydyku, BOJOKHA

34 KontposbHas padoTa mo pazaeny «YTIeBOI0pOabD 1

35 Peseprubiil ypok. Cuctemarusaius u 00001IeHHE. 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 35




11 KIJACC

KoauuyecTBO 4YacoB

JI:;_)H Tema ypoka Beero Kontposbubie IIpakTHnueckue Mo nany Mo dakry
padoThI padoThbI
1 Xumuueckui sneMent. Hyknuasl. M30Tomnsl 1
2 3aKOHBI COXPaHEHHsI MacChl U SHEPTUH B XUMHHU 1
3 [lepuonnueckuii 3akoH. Pacnipenenenue 3JeKTpOHOB B aTOMax 1
3JIEMEHTOB MaJIbIX IEPUOIOB.
4 Pacrnipenienenuie 31eKTPOHOB B aTOMax 3JIEMEHTOB OOJIBIIUX 1
IIEPUOJIOB.
[TonoxeHne B NepuoANYECKON CUCTEME BOJOPOA, JAHTAHOU OB,
5 AKTUHOUJIOB U UCKYCCTBEHHO MOJIYYEHHBIX 1
3JIEMEHTOB.BalleHTHOCTH U BaJIEHTHbIE BO3MOKHOCTH aTOMOB.
6 OcHOBHBIE BUIbI XUMUYECKOM CBsI3U. VIOHHAs 1 KOBaJleHTHAast 1
CBsI3b. MeTalumueckuii cBA3b. Bonopoanas cBs3b.
7 IIpocTpancTBeHHOE cTpoeHKE MOJIEKyl. CTpOEHHE KPUCTAIIIOB. 1
Kpucramnmueckue pemerku.
3 Hpnqmim MHOroo0pasus BemecTB. Kimaccuduxanus XuMnyeckux 1
peakiuit
9 CkopocTh xumMHuecKuX peakuuid. Karanus. 1
10 XHWMHYECKOE PABHOBECHE U YCIIOBHS €r0 CMEICHUS 1
11 JlucnepcHbIe CUCTEMBI 1
12 CrniocoObl BhIpayKeHUS! KOHIIEHTPAIIUU pacTBOPOB 1
13 Hpaxmqgcxaﬂ pabora 1. l:IpI/IFOTOBJ'IeHI/Ie pacTBOPOB C 3aJaHHOU 1 1
MOJIIPHOM KOHIIEHTpaluen
14 DNEKTPOIUTHYECKAS AUCCOLUALNS. BOJOPOIHBIN [TOKA3aTEb. 1
15 Peakuuu nonsoro 06MeHa.FIiI’,HpOHH3 OpPraHUYECKUX U 1 1
HEOPraHUYECKUX COEANHEHUN.
16 XUMHUYECKNE UCTOYHHUKH TOKA.PST CTAaHIapTHBIX AIEKTPOAHBIX 1
MTOTEHIIMAJIOB




17 Koppo3ust MeTamioB u ux npeaynpexaeHue. DIEKTPOIH3. 1

18 OO01mas xapakTepuCTUKA U CIIOCOOBI TTOJYUEHUSI METAIUIOB 1

19 0O0630p MeTAITMYeCKHX dJIeMeHTOB A-rpynm. O0mwmii 0630p 1
METAJJTINYECKHUX 3JIEMEHTOB b-rpymi.

20 Mens. [{unk. Tutan u xpom. 1

21 KontposbHas padota mo temam «Metaisi»y 1 «HemeTtamiby 1

22 JKeines3o, HUKeINb, IUIATHHA. CIIJIaBBI METAJLIIOB. 1

23 Oxcupl U TUIPOKCH Bl METAILIIOB. 1

24 Hpaxfnqecxas{ pabota 2.Penienue sKkcriepuMEHTAIBHBIX 3a/1a4 10 1
teme "Metamib!"

o5 0630p HemeTamwioB. CBOMCTBA M MPUMEHEHHE BayKHEHIIINX 1
HEMETAJIJIOB.

26 OO01mas xapakTeprcTHKa OKCHJIOB HEMETaIOB U 1
KHCIIOPOJICOACPIKAIIUX KUCIIOT.

27 OxucnauTenbHble CBONCTBA CEPHOM U @30THOM KUCIIOT 1

28 Bonopomabie coennHeHnsT HEMETa/UIOB. | 'eHeTHIecKast CBsI3b 1
HEOPTaHMYECKUX M OPraHMYECKHUX BEIIECTB

29 HpaKTI/I‘l"eCKaH pabota 3. "PemieHune skciepuMeHTAIBHBIX 33724 1
o Teme "Hemeransr"

30 XuMUA B TPOMBIINIIEHHOCTH. [IPUHIIMTIBI XUMUYECKOTO 1
MIPOM3BO/ICTBA.

31 XUMHUKO-TEXHOJIOTHUECKHUE TPUHIIUIIBI IIPOMBITIIIEHHOTO 1
MOJTy9eHHUsT MeTaJIoB. [IpOM3BOJICTBO YyTyHA.

32 Xumusi B ObITY 1

33 KonTponpHas pabota no pazueny «TeopeTnyeckue OCHOBBI 1
XUMHUID)

34 XuMuyeckasi IpOMBIIUIEHHOCTh U OKpY Karolias cpesia. 1

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34













