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IMNOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMUHM Ha YpOBHE CpeIHEro 001ero oopasoBanus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akoHa o1 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUs (heaepalibHOM 00pa3oBaTeNbHOM MPOrpaMMBbl CPETHETO
obmero o6pazoanusi (POIl COQO), npencraBieHHblx B DeneparbHOM TOCYIapCTBEHHOM
obpazoBarenbHoM cTanaapre COO, ¢ yuérom Konnenuuu npenogaBanusi yaeOHOTO MpeaMeTa
«Xumuss» B 00pa3oBaTeNbHBIX OpraHm3anusax Poccuiickoit dDexepanuu, pean3yrOIIHNX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMBbI, U OCHOBHBIX MOJOXKEHUH «CTpaTeruu pa3BUTHUS
BocnuTaHus B Poccuiickoit @Penepanuu Ha nepuon 1o 2025 roxa» (Pacnopsbkenue
[IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOIXOZ0B K pa3paboTKe MporpaMMbl 1O XHMHUH, K OIpPEAEICHUI0 oO0IIen
CTpaTeru 0O0y4eHHsI, BOCOIUTAHUS U Pa3BUTHUS O0yUaIOLIUXCS CPEACTBAMU yueOHOIo MpenMera
«Xumust» nas 10-11 kmaccoB Ha 0a30BOM YPOBHE COCTAaBHJIM KOHIETITYaJIbHBIC TOJIOKEHUS
OI'OC COO o B3auMOOOYCIOBIECHHOCTH LEJNeH, COAEp)KaHUs, pe3ylIbTaTOB OOydeHUS H
TpeOOBaHUH K YPOBHIO MOATOTOBKH BBIITYCKHHKOB.

Xumudeckoe oOpa3oBaHHME, TIOJydaeMOe€ BBITYCKHUKaMH  00I1e00pa3oBaTebHON
OpraHM3aly, SBISIETCS HEOThbeMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpILAIOIIMM 3TAallOM pPEAlM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIHOYEBBIX
[IEHHOCTEW, MNPHUCYIIUX LEJIOCTHOM CHUCTeME XHMHYECKOro oOpa3oBaHUs. OTH IEHHOCTH
KacaloTcs MO3HAHMSI 3aKOHOB MPHUPOJbI, (OPMUPOBAHUS MHPOBO33PEHUS U OOILIEH KYIbTYpHI
YyelloBeKa, a TakKe ODKOJIOTMYECKM OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/J0pPOBbIO H
npupoaHoil cpene. Peanusyercs xumudyeckoe oOpazoBaHue 00YJalOIUXCs HA YPOBHE CPEIHEr0
o0miero oOpa3oBaHMs CPEACTBAMHU YUEOHOTO INpenMeTa «XUMHs», COIep)KaHhe U MOCTPOSHHE
KOTOpPOTO ONpEeNEeNeHbl B MporpamMme MO0 XUMUU C Y4ETOM CHeUUMPUKA HAyKH XUMUH, €€
3HAa4YeHMs B MO3HAHUU MPHUPOJABI U B MaTepUaIbHON KU3HU OOIECTBA, a TAKXKe C yUETOM OOIINX
Henel ¥ MPUHLUIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMBI CPEIHEro OOIIero
oOpa3oBanus B Poccuiickoit @enepannu.

XuMHS KaK 3J€MEHT CUCTEMBl €CTECTBEHHBIX HayK UTpaeT 0coOyro poiib B COBPEMEHHON
[IMBWJIN3AIMU, B CO3JIaHMH HOBOHW 0a3bl MaTepuaibHOW KyabTypbl. OHa BHOCHT CBOW BKJIAJ B
dbopMupoBaHUE PAllMOHATILHOTO HAYYHOTO MBIIUIECHHUS, B CO3JJaHUE LEJIOCTHOTO MPEACTaBICHUS
00 OKpyXaroIeM MUpe Kak O €IMHCTBE MPHUPOJBI M YelOoBeKa, KOTOpoe (OPMUPYETCS B XUMHUH
Ha OCHOBE IOHMMAaHUs BELIECTBEHHOI'O COCTAaBa OKPY’KAIOILIEr0 MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOMCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUSI.

TecHo B3auMonmeWCTBYST C JPYTMMH €CTECTBEHHBIMM HayKaMH, XHMHsS CTaia
HEOTHEMJIEMOI YacTbl0 MHMPOBOH KYJIbTYpPbI, HEOOXOIMMBIM YCIOBHEM YCIEIIHOTO TpyJa H
KHU3HU KaXI0ro wieHa obmectBa. CoBpeMEeHHass XMMHUs KaK HayKa CO3HMJaTelbHasl, KaKk HaykKa
BBICOKMX TEXHOJIOTMH HaIlpaBJIeHa Ha PElIeHUE MI00aNbHBIX MPOOJIeM YCTOWYMBOTO Pa3BUTHUS
YeJIOBEUeCTBA — CBHIPbEBOM, JHEPTreTUUYECKOM, IHUINEBOH, HSKOJOTUYECKOW O€30MacHOCTH |
OXpaHbl 3J0POBbSI.

B coorBercTBHM ¢ 0OUmIMMM LEISIMM M TPHHLUIAMH CpEIHEro oOIiero obpa3oBaHuUs
conepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbI yPOBEHb U3YUYEHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOLIEKYJIbTYPHYIO MOJATOTOBKY OOYy4YaroluXcsi, HEOOXOAMUMYIO UM MJis



BBIPAa0OTKM MHUPOBO33PEHYECKUX OPUEHTHPOB, YCIEUIHOTO BKIIOYEHUS B JKU3Hb COIMYMa,
POJOHKEHUSI 00pa30BaHUs B PA3IMUHBIX 00JIACTSAX, HE CBSA3aHHBIX HEITOCPEACTBEHHO C XUMUEH.

CocTaBnsomuMH TpeaMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuueckas
xumusa» U «O01as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUsl KOTOPBIX
ABIISIOTCS OCHOBBI 0a30BOM HAYKHU: CHCTEMa 3HaHUU [0 HEOPTaHUYECKOW XUMUU (C BKIIOYEHHEM
3HaHUHM U3 00UIel XUMHUM) U OpraHWYecKOr XUMUU. POpMHUPOBAHUE JAHHOW CHUCTEMbI 3HAHHM
Opyd HM3YYEHUU TMpeaMeTa OOEeCIeYyrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pa3us
BEIIECTB Ha OCHOBE OOLINX MOHSATHIA, 3aKOHOB ¥ TEOPUN XUMHUH.

CtpykTtypa conepkanus KypcoB — «Opranudeckas xumusi» 1 «O01as 1 Heopranuyeckas
XUMUS» cHOpMHUpPOBAHA B MPOTPaMMe 1O XMMHUHM Ha OCHOBE CHCTEMHOTO IMOAXO0/a K M3y4eHUIO
yueOHOro Marepuaia W OOYCIIOBIEHa HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUU Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYeCKOW XHMMHHM BEIIECTBa
paccMaTpuBAKOTCS HA YPOBHE KJIACCHYECKON TEOPUH CTPOCHUS OPraHWYECKHUX COEAMHEHUH, a
TaK)kKe Ha YPOBHE CTEPEOXMMHUYECKUX U BJEKTPOHHBIX MPEACTABICHUH O CTPOCHUM BEIIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BELIECTBAaX HAalOTCA B PAa3BUTHU — OT YIJIEBOJOPOJOB O
CIIOKHBIX OMOJIOTHUYECKH AaKTUBHBIX COeAMHEHHH. B Kypce opraHuueckoil XMMHU HOTy4aroT
pasBuTHe CchHOPMHPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIEero oOpa3oBaHUs TEPBOHAYAILHBIE
MPEJICTABICHHUS] 0 XUMUYECKOU CBSI3H, KIACCU(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yrioMm 3peHus B IMpeaMere «XuMus» 0a3z0BOro ypoBHSI paccMaTpUBaeTCs
U3YYEHHBIII Ha YpPOBHE OCHOBHOTO 0O0IIero oO0pa3oBaHMsSI TEOPETHUECKU MaTepuanl u
dakTosornuecKkrue CBEACHHS O BEUIECTBAX M XMMHUYECKON peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas U HEOPraHWYECKash XUMHUS» OOYJArOIIUMCS TPEIOCTABISETCS BO3MOKHOCTh OCO3HATH
3HaYeHHE MEePUOJUYECKOr0 3aKOHA C OOIIETEOPETUYECKMX M METOJ0JOIMYECKUX MO3HIIHiA,
Iy0Xe TOHSATh MCTOPUYECKOE HM3MEHEeHHE (YHKIIMI STOTO 3akoHa — OT 000O0Imarome 1o
OOBSICHAIONIEH U IPOTHO3UPYIOMIEH.

EnuHas cucrema 3HaHUM O BAXKHEMIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHHUH, CBOKWCTBAX U
MPUMEHEHNH, a TAKKE 0 XUMUYECKUX PEAKIMIX, UX CYITHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
nononHsieTcss B Kypcax 10 w11 kiaccoB 23yeMeHTaMH  COAEpP)KAHUSA, HMEIOIIUMHA
KYJIBTYPOJIOTHYECKHA ¥ TPUKIATHOW XapakTep. OTHU 3HAHUSA CIIOCOOCTBYIOT TOHHUMAHUIO
B3aUMOCBSI3M XUMHUU C JAPYTMMH HayKaMH, PAacKpbIBalOT €€ poJib B TI03HABATEIHLHOM U
MPAKTUYECKON JEsTeIbHOCTH YEIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaKEHUS K IPOIECCY
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHIOKEHUH XUMUU, TOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIIMBATh MHPOPMAIUIO U MPUMEHSTH €€ IS MOTOJHEHHs 3HAHUHN, pelleHus
WHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIEN0BATENbCKUX 3a7ad. B menom coxepxanue
yuebHoro nmpenmMera « XUMUS» JAHHOTO YPOBHS U3Yy4€HHUs OPUEHTHPOBAHO Ha (hOPMHUpOBAHHE Y
00yJarOIUXCsl MUPOBO33PEHUYECKON OCHOBBI JJIsi TTOHUMAHUSI PMIOCOPCKUX UACH, TaKUX Kak:
MaTepuaIbHOE €AMHCTBO HEOPTAHUYECKOTO M OPTraHMYEeCKOro MUpPa, 00YCIIOBICHHOCTh CBOWCTB
BEILECTB UX COCTABOM U CTPOCHHUEM, II0O3HABAEMOCTb NPUPOIHBIX SIBJIECHUMN MYTEM HKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUMH MEXIy HOBBIMU (paKTaMU MU TEOPETHUUECKHMHU MPENOChUTKAMH,
OCO3HAHHME POJM XMMHUHU B PEIICHUH HKOJOTHUECKUX MpoOiieM, a Takxke MpobieM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPhS, CO3/IaHUS HOBBIX TEXHOJIOTUN U MaTEpHUAJIOB.

B muane pemieHust 3amad  BOCHMTAHUSA, Pa3BUTHS U COLHAIM3AIMU  OOYy4YarOUIUXCS
INPUHATBIE MPOrPaMMON IO XMMHUHU IOAXOJAbl K OIPEACIICHUIO COJAEpKaHUS U IOCTPOEHUS
npeaMeTa MpeayCcMaTpuBaloT (OPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX NEHCTBUN, MMEIOIINX



0a30Boe 3HaUEHUE I Pa3IUYHbBIX BUIOB JEATEILHOCTH: pelIeHHs IpobieM, MoKCcKa, aHaiu3a u
00paboTku HHPOpPMALUM, HEOOXOMUMBIX MJIi TPHOOPETeHHs ONbITa MPAKTHUYECKOW H
HCCJIEIOBATEILCKOM IeATEeIHbHOCTH, 3aHUMAIOIICH BaXKHOE MECTO B MO3HAHUU XUMUHU.

B nmpakTuke npenosaBaHusi XUMHH KaKk Ha YpOBHE OCHOBHOT'O OOIIETr0 00pa30BaHus, Tak U
Ha YpOBHe cpenHero obmiero oOpa3oBaHHs, TPU  ONPENEICHUH COJEp)KaTeNbHON
XapaKTepUCTUKU TIIeNiell HM3y4deHHs TMpeaAMeTa HampaBlIeHHEM IMEePBOCTEIIEHHON 3HAYUMOCTHU
TPaIWIMOHHO TpHu3HAETCST (OPMUPOBAHHME OCHOB XUMHUYECKOW HayKH Kak o0mactu
COBPEMEHHOT0 €CTECTBO3HAHUS, MPAKTUYECKOW [EeATENbHOCTH 4YeNOBeKa M KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOUM KyJAbTypbl. C METOAMYECKOW TOYKH 3pEHUs TaKOW TMOIX0d K
OTIpeICNICHUIO 1[eIel U3YUCHHUsI IPEAMETa SIBISETCS BIOJTHE ONPAaBIAHHBIM.

CornacHo NaHHOW TOYKE 3pEHUs TVIABHBIMHU IEISIMH H3ydeHUs mpeaMera «XWMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) sIBASIFOTCS:

e (QopmupoBaHME CHCTEMBl XWMHUYECKHUX 3HAHMA KaK BaKHEUIEH COCTaBISIOIICH
€CTECTBEHHO-HAyYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOH JIeKaT KIIIOUEBHIE MOHATHS,
dyHIaMEHTAllbHBIE 3aKOHBI M TEOPHH XHMHH, OCBOCHHE sI3bIKAa HAYKH, YCBOCHHE H
MOHMMAaHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHUN MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHHE C UCTOPHUEN UX Pa3BUTHUS U CTAHOBJICHMUS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUN O HAyYHBIX METOJaX MO3HAHMS BEIIECTB U
XUMHUYECKHX peaklrid, HeOOXOIUMBIX JJIsi MPUOOPETEeHUsT YMEHUN OpPUEHTHUPOBATHCA B
MUpE BEIECTB U XMMHUYECKHX SBJICHUH, HIMEIOIIUX MECTO B MPUPOJE, B MPAKTHUECKON 1
MMOBCEAHEBHOMN XU3HU;

® pa3BUTHE YMEHMH U CHOCOOOB JEATENBHOCTH, CBSI3aHHBIX C HAOMIOACHHEM U
OOBSICHEHUEM XHMHYECKOTO OJKCIEPUMEHTa, COONIOJACHHEM TMpaBuil 0e301acHOro
oOpallieHus ¢ BEIIEeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasl XapakTepUCTUKa LieJel U 3a7a4y U3ydyeHus MpeaMera B
IporpaMMme 1o XMMHUHM YTOYHEHa U CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHcTeMe cpeaHero ooOmiero obOpaszoBanus. CeroiHs B MpENoJaBaHUU XUMHUU B OOJbIICH
CTETNICHH OTAAETCS TPEANOUYTEHHE TMPAKTUYECKOW KOMIIOHEHTE COJIEpKaHusi OOydeHwus,
OpUEHTUPOBAHHOM Ha TOArOTOBKY BBIMYCKHHKA 00IIe00pa3oBaTeNbHON  OpraHu3aluH,
BIIAJICIONIETO HE HAOOPOM 3HAHUMU, a (PYHKIIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHHUSIMH aKTUBHOTO TIOJYYEHUS 3HAHWUW U NMPUMEHEHUS WX B PEabHOW JKU3HU JUISI PEIICHUS
MPAKTUYECKHX 3a7ad.

B cBs3M c 3TUM npu U3y4YeHHH TMpeaMeTa «XHUMHUS» JOMUHUPYIOLIEe 3HAUYCHUE
pUOOPETAIOT TaKue 1eNU U 3a7a4uu, KakK:

ajgantanus OOyJaroIMUXCS K  YCJIOBUSM JTUHAMUYHO  Pa3BUBAIOIIETOCS  MUPA,
dbopMUpOBaHHE WHTEIUICKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOH K CaMOOOpa3oBaHMIO,
COTPYIHUYECTBY, CAMOCTOSITEIbHOMY HPHUHSTHIO TPAMOTHBIX pEIIEHU B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX MPHUMEHEHUEM;

dbopMupoBaHHe Yy OOYYarOMIMXCS KIIOYEBBIX HABBIKOB (KITIOYEBBIX KOMIIETEHITHI),
UMEIOIINX YHUBEPCAIbHOE 3HAUYCHUE TSl PA3IMYHBIX BHUJIOB JEATEIHHOCTH: PEHICHUS MTPOOIIeM,
MOWCKa, aHanmu3a M o00paboTku uH}OpMAINMK, HEOOXOMUMBIX [JII MPUOOPETCHHs OIbITa
NEeSTENIbHOCTH, KOTOpas 3aHMMAaeT BaXXHOE MECTO B MO3HAHWU XUMUU, a TaKXkKe Ui OLICHKHU C
MO3UINI IKOJIOTUYECKON 0€30MaCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX TPOIIECCOB
Ha OpPTaHU3M YeJIOBEKa U IPUPOIHYIO CPEY;

pa3BHUTHE MO3HABATEIbHBIX MHTEPECOB, NHTEIEKTYAIIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00ydJaronuxcsi: CIOCOOHOCTH CaMOCTOATENIbHO TPHOOpPETaTh HOBBIE 3HAHUSA 10 XHUMHHU B



COOTBETCTBUH C KU3HEHHBIMH MOTPEOHOCTSMU, UCIIOJIB30BAaTh COBPEMEHHbBIE NH()OPMALIMOHHbIE
TEXHOJIOTHH JIJIsl IOMCKA ¥ aHaliu3a y4eOHOW U Hay4YHO-TIONMYIIpHON WH(DOPMALIMHA XUMUIECKOTO
COJIepKAHUS;

dbopMupoBaHUEe U pa3BUTHE Y O0YUYAIOLIUXCS ACCOLMATUBHOTO M JIOTUYECKOTO MBILUICHHUS,
HaOIOATEIPHOCTA, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpPhIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH IUIAHUPOBAHUY U MPOBEJICHUN XUMUYECKOTO IKCTIEPUMEHTA;

BOCIIUTaHHE Yy oOOydaomuxcs YOeKIEHHOCTH B T'yMaHHUCTHYECKOW HaNpaBICHHOCTH
XUMUM, €€ BaXHOW poOIM B  pelIleHWd TJo0albHBIX  MpoOJeM  palloHaIbHOTO
PUPOIONOIB30BaHUs, TOMOJIHEHUS SHEPreTUYECKUX PEeCcypcoB M COXPAHEHUS MPUPOIHOTO
paBHOBECHs, OCO3HAHHMS HEOOXOIUMOCTH OEpeXHOTO OTHOIIEHHS K TPUPOAE H CBOEMY
3JI0POBBIO, a TAK)KE MPUOOPETEHUS OIBITA MCIONH30BAHUS MOTYYCHHBIX 3HAHUM IS TPHHITUS
PaMOTHBIX PEIICHUN B CUTYalIUAX, CBI3aHHBIX C XUMUYECKUMU SIBJICHUSIMHU.

B yueGHOM maHe cpemHero o0Iero oOpa3oBaHUs MpeaMeT «XHUMHs» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MpeIMETHOI 0bacTu «EcTecTBeHHO-HaYUYHbIE TPEIMETHI.

OOmiee yncno yacoB, OTBEAEHHBIX i u3ydeHust xumunB 10 kmacce — 34 daca (1 gac B
HEJIEIIO0).

COJAEPKXAHUE OBYYEHUA
10 KJIACC

OPTAHUYECKASA XUMUSA

Teopernueckne 0CHOBbI OPraHUYeCKOH XUMHHU

[IpeameT opraHn4eckoil XMMHUU: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUYECHHE B MOJIYYCHUH
HOBBIX BEIIIECTB U MaTepuajaoB. Teopusi CTpOEHUsI OpraHudecKux coeaquHennii A. M. bytieposa,
e€ ocHOBHBIe MoONOXKeHUsS. CTPyKTypHBIE (OPMYJBI OPraHUYECKUX BEIIeCTB. | omomorus,
n30Mepus. XMMHUUYECKas CBSA3b B OPraHUYECKUX COCTMHEHUSIX — OJIMHAPHBIE U KPaTHBIE CBSI3U.

[IpencraBnenne o  kiaccupukaluu  OpraHuyeckux  BemecTB.  Homenkmnarypa
OpraHMYECKHUX COeIMHEHUN (cucreMaruyeckas) W TpHUBHAJIbHbIE Ha3BaHUS BaKHEHIINX
MpEACTaBUTENEH KIaCCOB OPraHMYECKUX BEIIECTB.

DKCIEepUMEHTaIbHbIE METOAbl U3YUEHHS BEIIECTB M UX MPEBPALIECHUN: O3HAKOMIICHUE C
o0Opa3laMu OpraHWYEeCKUX BEIIECTB M MaTepuajlaMd Ha WX OCHOBE, MOJEIUPOBAHUE MOJEKYI
OpraHMYECKUX BEIIeCTB, HAOMIOACHHE U ONUCaHHE JEMOHCTPALIMOHHBIX OIBITOB IO
MPEBPALEHUIO OPTAaHUYECKUX BEIECTB MPU HAarpeBaHuu (IJ1aBJIeHHe, 00YTJIMBaHUE U TOPEHUE).

Yraesoaopoabl

AnKaHBl: COCTaB M CTPOEHHUE, TFOMOJOrMYecKM psa. Meran M 3TaH — mpocTeHIne
MPEJCTaBUTENIN aJKaHOB: (U3MYECKHE W XHMHUYECKHE CBOMCTBA (peakuuH 3aMelleHus u
TOpPEHHs ), HAXO0XACHUE B IPUPOJIe, TOJTyUeHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKUHN Psii. DTUIEH U MPOMUJIEH — MpOoCTeHIne
MPEICTABUTENIN AJIKEHOB: (DU3MYECKHE W XHUMHUYECKHE CBONCTBA (peaklMd THUIPUPOBAHMS,
raJIoreHUPOBAHMUS, THIPATAllUU, OKUCIICHHUS U TIOJMMEPHU3AlIN ), TOTYyYeHHE U TPUMEHEHHE.

Ankanuensl: OyramueH-1,3 m meTwiOyraaues-1,3: cTpoeHHE, BaXKHEHUIINE XUMHUYECKUE
cBoMcTBa (peakuus nmoaumepusauun). [lonydeHne CHHTETHYECKOTO KaydyKa U pe3UHBI.



AJKWHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJOTHYECKHH psAA. AleTuieH —
NPOCTEHIINIA MPEICTABUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKHE U XUMUYECKHE CBOICTBA
(peakiuy rUIpUPOBAHUS, FAIOTEHUPOBAHNUS, TUAPATALINU, TOPEHUS), TOJIyYeHHE U IPUMEHEHUE.

Apenbl. benson: cocrtaB, cTpoeHue, (PU3NUECKHME W XWMHUYECKHE CBOMCTBa (peakiuu
raJJoOreHUPOBAHUS W HUTPOBAHUs), MOJIydYE€HHE WM NpUMeHeHue. Tomyon: cocmas, cmpoeHue,
Qusuueckue u XumuiecKue Ce0lUCmea (peaKyuy 2aio02eHUpo8anus U HUMpPOBAHUs), NOJyYeHue U
npumenenue. TOKCUYHOCTb apeHOB. ['eHeTHueckas CBSI3b MEXIY YIVIEBOJOPOJaMH,
IIPUHAUICKANIMMY K Pa3JIUYHBIM KJIACCaM.

[TpupoaHble UCTOYHUKH YIieBOAOpPOJOB. [IpuponaHblii ra3 ¥ NomyTHele He(TAHBIE ra3bl.
Hedts u e€ mnpoucxoxnenue. CrocoObl mnepepaboTKu HePTHU: TeperoHka, KpeKUHT
(TepMUYeCKHid, KaTamUTHYeCKHii), muponu3. [IpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITy. KaMeHHBIH yroJyib U IPOIYKThI €r0 NepepadoTKH.

OKCIIEpUMEHTAJIBHBIE METOJbI M3Y4YECHHs BELIECTB U MX IPEBPAILCHUN: O3HAKOMIICHHUE C
o0pa3iaMu IIacTMacc, KaydyKoB U pe3uHbl, Koyutekiuu «HedTs» u «YTombpy», MOAenupoBaHue
MOJIEKYJ YIJI€BOJOPOJOB U TaJOr€HONPOU3BOJAHBIX, IPOBEIEHUE NPAKTHYECKOW PaOOTHI:
IIOJIy4YEHHUE 3TUIIEHA U U3YYEHHE €r0 CBOMCTB.

PacuérHble 3agayn.

Bbuncinenuss mo ypaBHEHUIO XHWMHYECKOM peakuuu (Macchl, 00béMa, KolndyecTBa
UCXOJIHOTO BEILECTBA MJIM TMPOJYKTAa PEAaKIMH IO M3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEILECTB HWJIM IPOAYKTOB PEAKIIUN).

Kucaopoacoaepxaiye oprannyeckie CoeiHHeHUs!

[IpenenbHble ONHOATOMHBIE CHUPTHL. METaHON M STaHON: CTpPOeHHE, (U3WYECKHE U
XMMHUYECKHE CBOMCTBA (pEaKUMU C aKTUBHBIMHU METaJUIaMH, TaJOr€HOBOJOPOJAMH, TOpPEHHUE),
IpUMEHEeHHEe. BogopoHbIe CBSI3M MEXKAY MOJIEKYJIaMU CIUPTOB. JIeiicTBHE METAHONA U 3TAHOJIA
Ha OpPTraHU3M YeJIOBEKA.

MHOroaToOMHBIE CHHPTHL. OTHJICHIJHMKOIb M TIMLEPUH: CTpOeHHe, (U3UYEecKHe u
XMMHUYECKHE CBOIMCTBA (B3auMOJIEICTBHE CO MIETOYHBIMI METAJlJIaMH, KadeCTBEHHAs peaKIus Ha
MHOTOAaTOMHBIE CHUPTHI). JleiicTBME Ha OpraHu3M uejoBeka. [IpuMeHeHWe TIMIepruHa W
STUJICHTJIAKOJIS.

@DeHo: CTpOCHHE MOJEKYNbl, (QHU3NYeCKue W XHUMHYECKHE CBOHCTBa. TOKCHYHOCTH
denona. [Ipumenenue genomna.

Anpaeruapl U kemowusl. DopManbIeruj, aueTAIbIETHJ: CTpOeHUe, (QU3nUYecKkue Hu
XUMHUYECKHE CBOWCTBA (pEaKIMU OKHUCICHHS M BOCCTAHOBJICHUS, KAayeCTBEHHBIE PEaKIUu),
MOJTy4eHUE ¥ PUMEHEHHE.

OAHOOCHOBHEIE TIpeNiebHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAS U YKCYCHAs! KUCIIOTHI:
cTpoeHue, Pu3nueckre 1 XMMHUIECKHe CBOMCTBA (CBOMCTBA, OOIIHE TSI KJIacca KUCIIOT, PEaKIUs
sTtepudukanmuu), MoiydeHue U mnpumeHeHue. CTeapuHOBass M OJEUHOBAas KHUCJIOTHI Kak
MPEICTABUTENN BBICIINX KapOOHOBBIX KHCIOT. MbllIa KaK COJH BBICIIUX KapOOHOBBIX KHCIIOT,
UX MOIOIIIEE JICUCTBHE.

CrnosxHble 3¢upbl KaKk MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIOXKHBIX 3(HUPOB.
Kupsl. ['maponus sxxupos. [Ipumenenune xupoB. bruosorndyeckas pojb KUPOB.

YrneBoasl: cocTaB, KiacCupUKALUS YTIEBOIOB (MOHO-, - U TTOJIMcaxapuibl). [mroko3a —
OPOCTEHIINY MOHOCAXapua: OCOOCHHOCTH CTPOEHHUS MOJEKYIbI, (PU3UYECKHEe U XUMHUYECKUE
cBoicTBa (B3ammojeicTtBue ¢ tuapokcugom Menu(ll), okmciieHHne amMMUaYyHBIM PACTBOPOM
okcuna cepebpa(l), BoccraHoBiIeHHE, OpOKEHHUE TIIOKO3bI), HAXOXKJICHHE B TPHUPOJE,
npuUMeHeHue, ouonorunueckas poiab. DotocunTes. @pyKTO3a KAK U30MEP TITFOKO3BI.



Kpaxman u nesmiono3a Kak npupoaHbie noauMepsl. CTpoeHre Kpaxmana U IeJUTH0I036I.
®dusnueckue U XUMHYECKUE CBOMCTBA KpaxMara (TUIpOIu3, KaueCTBEHHAs! PEaKIUs C HOJA0M).

OKCIEpUMEHTAIbHbIE METOJbl W3y4Y€HHUs BEIIECTB U HMX MPEBpALIECHUN: MPOBEJICHUE,
HaOJIIO/IeHUe U OINHCAaHUE JEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE CIHPTOB, KauyeCTBEHHbBIE
peakIu OJHOATOMHBIX CHUPTOB (OKucieHue 3TaHoja okcuaom wmeau(ll)), mMHOroaToMHBIX
cnupToB (B3aumopeiicTBue rmnepuHa ¢ ruapokcugom menu(ll)), ampaerunmoB (okucieHue
aMMHUaYHBIM pacTBopoM okcuga cepebpa(l) u rtumpoxcumom wmenu(Il), B3ammomeiictBue
Kpaxmajga C HWOJOM), TPOBEACHHE MPaKTUUECKOW pabOThl: CBOMCTBA pacTBOpa YKCYCHOU
KHUCIIOTBI.

Pacuérnbie 3aaun.

Bbuncienuss mo ypaBHEHUIO XHWMHYECKOM peakuuu (Macchl, 00béMma, KolndyecTBa
UCXOJHOIO BEIIeCTBAa MJIM NPOAYKTAa pEaKlUHUHU MO HM3BECTHBIM Macce, 00BbEMY, KOJIUYECTBY
OJTHOTO M3 UCXO/JHBIX BELIECTB UM IPOAYKTOB PEAKIIIH).

A3oTcozeprkaliie OpraHn4eckiue COeIMHEHN.

AMUHOKHCIOTH Kak aM(OTepHbIE OpraHuyecKkue coeanHeHus. Dusmueckne u
XUMHYECKHE CBOIICTBA aMHUHOKUCIOT (Ha mpuMepe IuuKHA). buHojormueckoe 3HadeHHE
amMuHOKHUCHOT. [lenTumpl.

benku kak mpupoaHbIe BBHICOKOMOJIEKYJSIpHBIE coequHeHus. [lepBuuHas, BTOpUuYHAs U
TpeTHYHasi CTPYKTypa OenkoB. XWMHYECKHE CBOWCTBA OENKOB: THUIPOJIHU3, JEHATYpaIlws,
KauyeCTBEHHbIE PEaKIIK Ha OENKH.

DKCrepuMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX IpEeBpallleHHil: HaOoleHne U
OMHMCAaHNUE JCMOHCTPALMOHHBIX OMBITOB: JACHATypalus OENKOB MpH HarpeBaHWU, I[BETHBIC
peaxiuu 6enKoB.

BbicokomouiekyasipHbIe COeUHEHHS

OCHOBHbBIE TIOHSITUSI XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMeEp, MOJUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEpPU3ALUU, CpeAHsss MoJieKylsipHas macca. OCHOBHbBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUN — OJIMMEPU3ALIHS U MOJTUKOHIEHCAIIUS.

DKCrepuMEHTAIbHBIE METOJIbl M3YYEHUS BEIIECTB W MX MpPEBpAIlCHUN: O3HAKOMIIEHUE C
o0pa3iamMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeamMeTHbIE CBSI3H.

Peanu3zanus MeXIpeIMETHBIX CBsI3€l MPU M3Y4EHMM opraHnyeckod xumuu B 10 kiacce
OCYIIIECTBIISIETCSI 4Ye€pe3 HCIOJb30BaHUWE KaK OOIIMX €CTEeCTBEHHO-HAYYHBIX MOHSITHHA, Tak W
MOHSTHUMN, SABJISIOLUINXCA CUCTEMHBIMU JJIs1 OTJIEIbHBIX PEAMETOB €CTECTBEHHO-HAYYHOT'O IIUKJIA.

OOmue ecTeCTBEHHO-HAy4YHBbIC TOHSTHUS: SIBICHUE, HAYYHBIH (DakT, TUINOTE3a, 3aKOH,
TEOpHs, aHaldW3, CHUHTE3, KIacCU(PUKAIUS, TEPUOJUIHOCTh, HAONIOIEHNEe, HW3MEpEHHeE,
9KCIIEPUMEHT, MOJIETTUPOBAHUE.

®u3uka: MaTepusi, JHEpPIus, Macca, aToM, JIEKTPOH, MOJIEKYJla, SHEPTeTUYECKUIl YPOBEHbD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHoe COCTOSIHUE BEIIeCTBa, (PU3MUECKUE BEIIMYMHBI U €IHMHULIBI
WX U3MEPEHUSI.

buonorus: knetka, opraHu3Mm, Omocdepa, oOMEH BeIIeCTB B OpraHu3Mme, (OTOCHHTE3,
OMOJIOTHYECKH aKTHBHBIC BelecTBA (OCJIKH, YIIIEBOIBI, )KHPHI, PEPMEHTHI).

I'eorpadus: MuHEpabl, TOPHBIC TOPOJIBI, TOJIE3HBIE UCKOTIAEMBIE, TOTUIUBO, PECYPCHI.

TexHomoTHs: NUILEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOTO MUTAHUS, MOIOLITUE CPEICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MpenapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX
BOJIOKOH.



11 KUIACC
OBIIASA N HEOPTAHUYECKASA XUMMUSA

Teopernyeckne 0CHOBbI XMMHH

XuMHUecKuil aneMeHT. AToM. Sapo aTtoma, H30TOMbI. ODJIEKTPOHHAas 000J0YKa.
DHepreTu4eckue YpoBHHU, OYPOBHU. ATOMHBIC OpOUTANH, S-, P-, d- aeMeHThl. OcoOeHHOCTH
pacmnpeseneHns 3JeKTPOHOB MO OpOUTAIsIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DOneKTpoHHas KOH(QUTYpalKs aTOMOB.

Ilepuonuueckuii 3akoH W Ilepuogmueckass cucrema xuMudeckux diaeMmentoB JI. .
MenneneeBa. CBsi3b NEPUOIMYECKOrO0 3akoHa U llepuoauyeckoil CUCTEMBI XMMHYECKUX
sanemeHToB J[. V1. MenzeneeBa ¢ COBpeMEHHON Teopuel CTpOEHUsI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHHUS CBOMCTB XMMHUYECKHX 3JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CII0KHBIX BEIIECTB
10 TPYIIAaM U IeproaaM. 3Ha4Ye€HUEe MEPUOINYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Crpoenue BemiecTBa. XHMHUYECKass CBs3b. BHIIbI XUMHUYECKOM CBsI3M (KOBaJEHTHAas
HETOJISIpHasl W TOJSpHAs, WOHHAs, MeTajuinyeckas). MexaHu3mbl 0Opa3oBaHMs KOBaJCHTHOMN
XUMUYECKON CBS3U (OOMEHHBIH M JOHOPHO-aKIEeNTOpHBIN). BomopoaHas cBs3s. BajaeHTHOCTS.
DNeKTpoOTpULATENBbHOCTh. CTeneHb OKUCIeHUs. IOHBI: KATHOHBI U AHWOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIECTBA. THUMBl KPUCTALIUYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BELIECTB OT THIIA
KPHUCTAJUIMYECKON PEIIETKH.

[TonsiTne 0 AucnepcHbIX cucTeMax. MICTUHHBIE M KOJTOMAHBIE pacTBOpbl. MaccoBas 107
BEILIECTBA B paCTBOPE.

Knaccudpukanuss HeopraHWdecKuxX coequHeHwil. HoMeHkIaTypa HEOpPraHHMYECKUX
BEIECTB. ['eHeTnyeckas CBsI3b HEOPraHWYECKHMX BEIIECTB, NPUHAMICKANIMX K PA3TUYHBIM
KJIacCaM.

Xumnueckas peakuus. Kiaccupukamuss XMMHUYECKUX peakiuil B HEOPraHMYecKOoW u
OpraHWYECKOM XMMHUU. 3aKOH COXPAHEHHUSI MACCHl BEUIECTB, 3aKOH COXPAHEHMS U MpPEBpaAICHUS
SHEPIUM NPU XUMUYECKUX PEAKIUSX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT Pa3iIMyYHBIX (hakTopoB. OOpaTUMbIe pEaKIUy.
Xumuueckoe paBHoBecue. DakToOpbl, BIUSAIOINIME HA COCTOSHHE XUMUYECKOIO PAaBHOBECHS.
[Ipunnun Jle [larense.

OnexTponuTnueckas aucconuanus. CunbHble M ciaadble 37eKTpoiauTsl. Cpelna BOIHBIX
pacTBOPOB BEWIECTB: KHUCIIAsl, HEUTpaIbHAas, IIEIOYHAS.

OKHUCIUTENbHO-BOCCTAHOBUTENIbHBIE PEAKIIUH.

OKCIEepUMEHTAIbHbIE METOJbl M3YYE€HMs] BEUIECTB M UX NPEBPALICHUN: JIEMOHCTpaIus
tabmun «lleproguyeckas cuctema xumuueckux smeMeHToB J[. M. MenpaeneeBay, u3ydeHue
MoJiele KPHUCTAJUIMUECKUX pemEToK, HaOIoJeHre M ONHUCaHWE JEMOHCTPAlMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3JIOKEHHE IEPOKCHAA BOJOPOJAa B MPUCYTCTBUHM KaTaam3aTopa,
OmpeJieJIEHuEe Cpellbl pacCTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBLHOTO MHAMKATOPA, PEaKLUU
HOHHOTO OOMEHa), MPOBEACHHE MPAKTUYECKOHW paboThl «BnusHue pa3nuyHbIX (PaKTOpOB Ha
CKOPOCTbh XUMHUYECKOU PEAKIIM.

Pacuérnbie 3amaun.

Pacuérbl 10 ypaBHEHUAM XUMHUUYECKUX PEAKIUM, B TOM YHCIIE TEPMOXUMUYECKHUE PACUYETHI,
Pacy€ThI C UCIIOIB30BAHUEM MOHATHS «MaCcCOBasl 10JIs1 BELIECTBAY.

Heopranuveckasi xumust



Hemeramnbl. Ilonoxxkenne HemetraioB B Ilepuoguueckoil cucTeMe€ XUMHYECKUX
sanemenTtoB Jl. M. MenneneeBa u 0coOEHHOCTH cTpoeHHs aromoB. Dusnueckue cBoiicTBa
HEMETAJUIOB. AJUTOTPOMHS HEMETAJNIOB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yrieposaa).

XWMHYECKHUE CBOMCTBA BaXHEHIIMX HEMETA/UIOB (TaJIOTEHOB, Cephl, a3oTa, ¢ocdopa,
yriepoJia U KPeMHUS) U UX COSAMHEHUH (OKCUIO0B, KUCIOPOACOAEPIKAIINX KUCIIOT, BOJAOPOIHBIX
COCJTMHECHUH ).

[IpuMeHeHre Ba)KHEUIMX HEMETAJUIOB U UX COCIMHEHUM.

Meramnel. [lonoxenne metamioB B [lepuoanyeckoil cucteMe XUMUYECKUX AJIEMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHS AJIEKTPOHHBIX 000JI0YEK aToMOB MeTauioB. OOmue
¢u3nueckue cBoiictBa MeTauioB. CIUlaBbl METAIOB. DIEKTPOXUMHUYECKUN sl HANPsHKEHUN
METAaJIJIOB.

XWMHUYECKHE CBOWCTBA BAXKHEWININX METALIOB (HATPUH, KaJWid, KaJdbllUid, MarHWi,
ATIOMUHHM, IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHECHUM.

OO6mmue criocoOb! Moay4YeHus: MeTayuioB. [IpuMeHeHre MEeTaIIOB B OBITY M TEXHUKE.

OKCIEpUMEHTAIbHbIE METOJAbl H3YyYEHHUsS BEUIECTB M UX MPEBpallleHUIl: H3yuyeHue
KOJUTEKIIMU «MeTauibl M CIUIaBbl», OOpa3IOB HEMETa/UIOB, PEIICHHE JKCIEPUMEHTATbHBIX
3amay, HaONIOJACHWE W  ONWCAHWE JICMOHCTPAIMOHHBIX M JIAOOPATOPHBIX  OMBITOB
(B3auMOIeHiCTBHE THUIAPOKCHIA aTIOMUHHUS C PAacTBOpPaMH KHCIOT W IIeJIOoYel, KaueCTBEHHBIC
peaKIuu Ha KaTUOHBI METAJIIIOB).

PacuérHble 3agayn.

Pacuétel mMaccel BemiecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacCTBYIOLIMX B PEaKIMU BELIECTB, pacdy€Thl Macchl (00BEMa,
KOJIMYECTBA BEIIECTBA) IIPOIYKTOB PEAKLIUU, €CIU OJTHO U3 BEILIECTB UMEET MPUMECH.

XHUMUA U KU3Hb

Ponp xumun B 00ecTieYeHHH YKOJIOTHYECKOM, SJHEPTETUUECKON U MUIIEBON 0€30MMacHOCTH,
pa3BuTuM MeAuiuHbl. [loHsATHE O HAay4YHBIX METOJaX TMO3HAHUS BEUIECTB U XMMHYECKUX
peaKLHii.

[IpenacraBnennss 00 OOmMMX HAYYHBIX NPHHIMIAX MPOMBIIIJIEHHOTO TOJYYCHUS
BaKHEUIIINX BEIIECTB.

UenoBek B MHpE BELIECTB W MAaTE€pPUAIOB: BAXXHEHIINE CTPOUTEIbHBIE MAaTepHUaJbl,
KOHCTPYKIIMOHHBIE MaTepualibl, KpPacku, CTEKJIO, KepaMuKa, MaTepuasbl Mg SJIEKTPOHUKH,
HaHOMAaTEPHAJIbl, OPTAHNYECKUE U MUHEPAIbHBIC YIOOPECHHUS.

XuMUS U 3[I0POBbE 4YEJIOBEKA: MpaBWJia HMCIIOJIb30BaHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 6€30MacCHOTO MCIIOIh30BAHMS MPENapaToB OBITOBOM XMMHUU B TIOBCETHEBHOM JKU3HH.

MexmpeamMeTHbIE CBSI3H.

Peanuzamus MeXNpeIMETHBIX CBSI3€H MpU M3y4eHUHU OOIIeld U HEOPTraHUYECKON XUMHUH B
11 kyacce ocymecTBIseTCS Yepe3 MCIOIb30BaHUE KaK OOIINX €CTECTBEHHO-HAYYHBIX MOHATHH,
TaK M MOHSTHH, SIBISIOIUXCS CUCTEMHBIMU JJI OTACJIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO
LMKIIA.

OO0mue ecTeCTBEHHO-HAy4YHbIE TOHSTHS: HAYYHBIM (akT, TUIOTE3a, 3aKOH, TEOpHs,
aHaIM3, CUHTE3,  Kilaccuukanus,  MNEePUOJUYHOCTh,  HAOMIOIEHHWE,  DKCIIEPUMEHT,
MO/IeJIMPOBaHUE, U3BMEPEHUE, SBIICHHE.

®dusnka: Marepus, SHEpPTusi, macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, HU30TOI,
PaauoaKTUBHOCTb, MOJIEKYJA, SHEPTEeTHUYECKUN YPOBEHbB, BEIIECTBO, TENIO, 00BEM, arperaTHoe
COCTOSIHHME BEIIECTBA, (PU3MUCCKUE BETUYMHBI U SUHUIIBI KX U3MEPEHHS, CKOPOCTb.



Bbuonorus: knerka, opraHmsM, 3KocucTeMa, Ouocepa, Makpo- M MHKPOIJIEMEHTHI,
BUTaMHHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

I'eorpadust: MuHEpabl, TOPHBIE TOPOJIBL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUINBO, PECYPCHI.

TexHnonorns: XUMHYECKas IIPOMBIIIJIEHHOCTD, METaJITypIHUs, IIPOU3BOJICTBO
CTPOUTEIIBHBIX MaTEepUaJOB, CEJIbCKOX O35 ICTBEHHOE IIPOU3BOJCTBO, nuIIeBast
IPOMBIIIJICHHOCTh, (papMaleBTUYecKass MPOMBIIUICHHOCTb, MPOU3BOJICTBO KOCMETHUECKUX
IIPENapaToB, MPOU3BOACTBO KOHCTPYKLMOHHBIX MAaTE€pPHAJIOB, HJIEKTPOHHAS MPOMBIIUIEHHOCTD,
HAaHOTEXHOJIOTUH.



I[INTAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA IIPOIPAMMLBI 110 XMUMHWH HA
BA30BOM YPOBHE CPEJJHEI'O OBIIET'O ObPA30OBAHUIA

JIMUHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHHUS K pe3ylbTaTaM OCBOCHHUS OOYy4YalOMIMMUCS
mporpaMM CpeaHero oOImiero odpazoBaHUsl (IMYHOCTHBIM, METAMPEAMETHBIM H MPEIAMETHBIM).
Hay4Ho-MeToanueckoi OCHOBOW JUIsi pPa3paOOTKU IUIAHUPYEMBIX PE3YJIbTAaTOB OCBOCHUS
IPOrpaMM CpeHEro 00I1ero 00pa3oBaHus ABISETCS CUCTEMHO-EATEIbHOCTHBINA MOIXO/.

B cooTBeTCTBUU C CHCTEMHO-IEATEIbHOCTHBIM IOAXOJOM B CTPYKTypEe JHMYHOCTHBIX
pEe3yNbTaTOB OCBOCHHS TpeaMeTa «XHMHs» Ha YpPOBHE CpEIHEro oo0Imero o0pa3oBaHUS
BBIJICJICHBI CJIEIYIOIINE COCTaBISIONINE:

OCO3HaHWE OOYYAIOIIMMUCS POCCUUCKOW TPaKTAHCKOW HIACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSTEIHLHOCTH M CAMOOIIPEAETICHUIO;

HAJIMYUE MOTUBALIUU K 00YUEHUIO;

I[EJICHAIIPABIICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUI JTMYHOCTH HA OCHOBE KIIFOUEBBHIX
IIEHHOCTEN ¥ UCTOPUUYECKHUX TPAJAHUINK 0a30BOM HAYKH XUMHUH,

TOTOBHOCTb M CIIOCOOHOCTH OOYyYaroUIMXcs PyKOBOJICTBOBAaTHCS B CBOEH JIEATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, MPUCYIIUMH LIEIOCTHOM CHUCTEME XUMHUYECKOTO
o0Opa3oBaHuS;

HaJIMYue TPABOCO3HAHUSA SKOJOTUYECKOM KYIbTYpPbl U CHOCOOHOCTH CTaBUTh LENU U
CTPOUTH JKU3HEHHBIE TJIaHBI.

JlugHOCTHBIE pE3yNbTaThl OCBOEHHUS MpeaMera «XHUMHS» JIOCTUTAIOTCA B E€IUHCTBE
yueOHOM M BOCMUTATENLHOM JEATETLHOCTH B COOTBETCTBUHM C T'YMaHUCTHYCCKHMH,
COLIMOKYIbTYPHBIMH, JTyXOBHO-HPAaBCTBEHHBIMH II€HHOCTSIMH U HJe€allaMd POCCHUHUCKOTO
rpaXAaHCKOro 00IlecTBa, MNPUHATHIMU B OOIIECTBE HOPMAaMH M MpaBWIaMU TOBEICHMUS,
CIOCOOCTBYIONUMU TPOIIECCaM CAMOIO3HAHUS, CAMOPA3BUTHSI U HPABCTBEHHOTO CTAaHOBIICHUS
JUYHOCTH 00YJarOIIUXCSI.

JIM4HOCTHBIE pe3yNbTaThl OCBOEHUS MpeaMeTa «XHUMHs» OTPakaloT cPOPMUPOBAHHOCTD
ONbITa TIO3HABATENIbHOM M NPAKTHYECKOH MEsTeNbHOCTH OO0y4aromMxcs 10 peaau3aluu
MPUHSTHIX B OOIIECTBE IICHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaaaHCcKOro BOCIUTAHUS:

OCO3HaHHUS 00YYaIONIMMUCS CBOMX KOHCTUTYLIMOHHBIX MPaB U 00S3aHHOCTEN, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

NPEACTABICHHUS] O COIMAIBHBIX HOpPMAaxX W MpaBUjaX MEXKIUYHOCTHBIX OTHOIICHUH B
KOJUICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM AESITENILHOCTH MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelIeHny yueOHbIX U MO3HABATENbHBIX 3a/1a4, BHITOJHEHUN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh M PUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTBI IPYTUX
MIPH aHAJIK3E PAa3INIHBIX BHJIOB YUYEOHON AESITETLHOCTH;

2) IaTPUOTHYECKOT0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY U HAyYHOMY HACIEAUI0 OTE€YECTBEHHOU
XUMUH;

YBaOXCHHSI K TMPOIIECCY TBOPYECTBA B O0JACTU TEOPUU M TMPAKTUYECKOTO MPUMEHCHHS
XUMHUH, OCO3HAHHS TOTO, YTO JOCTHKEHUS HAyKH €CTh Pe3yNbTaT JUIUTEIbHBIX HaOIIOICHHUIH,
KPOTOTJIUBBIX 3KCIIEPUMEHTAILHBIX TOUCKOB, TOCTOSHHOTO TPY/a YYEHBIX U MTPAKTUKOB;



MHTEpeca M TI03HABaTEeNIbHBIX MOTHMBOB B TMOJIYYEHHH U TMOCIEAYIOIIEM aHajlu3e
UH(POPMALIUHU O TIEPEOBBIX TOCTHIKEHUAX COBPEMEHHOM O0TEUECTBEHHONW XUMUHU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMUS,;

CIIOCOOHOCTH OIICHMBAaTh CHUTYallud, CBS3aHHbIE C XHUMUYECKUMHU SBICHUSIMHU, U
NPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OIICHMBAaTh CBOE IMOBEJEHHE M MOCTYNKHM CBOMX TOBAapUIIeH ¢ MO3UIUil
HPABCTBEHHBIX U MTPABOBBIX HOPM U OCO3HAHHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) popmMupoBaHHS KYJbTYPHI 310POBb:

NOHMMaHMU LEHHOCTeH 310poBOro M Oe3omacHOro oOpas3a KU3HH, HEO0OXOAWMOCTH
OTBETCTBEHHOT'O OTHOILIEHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICUXUYECKOMY 3/I0POBBIO;

coOroIeHnsT MpaBWJI 0€30macHOTO OOpaIleHusl C BEIIeCTBAaMHU B OBITY, TOBCEIHEBHOM
JKU3HU U B TPYAOBOU J€ATETbHOCTH;

MOHMMAHUS [EHHOCTH TPAaBWJI WHAMBUAYAIBHOTO U KOJUIGKTUBHOTO O€30MacHOro
MOBE/ICHUS B CUTYaLIUAX, YTPOXKAIOIIUX 30POBbIO U KU3HU JIOJICH;

OCO3HAHHUS TOCIEJICTBUI M HENPUATUS BPEIHBIX MPUBBIUEK (YMOTPEOICHUS alKOroJs,
HapKOTHUKOB, KYpPEHHUS);

5) TpynoBOro BoCnUTAHMA:

KOMMYHHUKaTUBHOM KOMIIETEHTHOCTH B Y4eOHO-HMCCIEeI0BATEIbCKONW JeSTEIbHOCTH,
00LIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYrUX BUJAX NESATEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE B PEIICHUH MPaKTUYECKHX 3aJa4 COLMaIbHOU
HATPaBIEHHOCTH (B paMKaX CBOETO KJIacca, MIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3Y4YEHHIO Mpodeccuil pa3inyHOro poja, B TOM YHUCIE Ha
OCHOBE IPUMEHEHHUS MTPEeIMETHBIX 3HAaHUH 0 XUMHUH;

YBaXXEHUSA K TPYAY, JIOAAM TPpYyJa U pe3yJibTaTaMm TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBHUIYAIbHOH TpPaeKTOPHH OOpa30BaHMS,
Oynymeil mpodeccun U peaan3aluuy COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YU4ETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U TOTPEOHOCTEH 00IIECTBa;

6) 3K0JI0TMYEeCKOTr0 BOCTTUTAHUSA:

HKOJIOTHYECKH 11€7€CO00Pa3HOro0 OTHOLIEHHS K MPUPOJIE, KAK UCTOYHHUKY CYIECTBOBAHUS
JKU3HH Ha 3eMIIe;

MOHMMAaHHUA TJI00AIbHOTO XapaKTepa SKOJOTHYECKUX MPoOJsieM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MTPUPOJIHON U COLIMATIBHOM CPEBL,

0CO3HAHMsI HEOOXOIMMOCTH HCIOIB30BAHUS JTOCTUKEHUNH XUMHH JJISl PEIICHHs] BOIPOCOB
PaLMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HEMPUATHS NEUCTBUM, MPUHOCIIIMX BpPEd OKPYXAIOIIEH NPUPOIHOU cpene,
YMEHHsI TIPOTHO3UPOBATh HEOIATOMPHUATHBIC SKOJIOTHYECKHE IMOCIEICTBUS MPEITPHHIMAESMbIX
JEUCTBUN U NIPEJOTBPALLATD UX;

HaJIU4YUSl DPA3BUTOrO HKOJOTMYECKOTO MBIIUICHUS, 3KOJOTUYECKOW KYJIbTYpPhI, OIBITA
NESATENIbHOCTH  DKOJIOTUYECKOW HAMpaBJICHHOCTH, YMEHHS PpPYKOBOJCTBOBATbCSI HMHU B
MI03HABATENbHOM, KOMMYHUKATHBHON M COLIMAILHON MPAaKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
IPOTHBOCTOSATH MJICOJIOTHH XeMOpOOHH;

7) HEHHOCTH HAYYHOIO MO3HAHUSA:

c(OpPMUPOBAHHOCTH  MHPOBO33PEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YpPOBHIO
Pa3BHUTHS HAYKU U OOIIIECTBEHHOW MPAKTUKU;



NOHUMaHMsl CHeuM(UKH XUMHM KakK HayKH, OCO3HaHMs €€ poiu B (OPMHUPOBAHUU
paMoOHAIFHOTO HAYYHOTO MBIIIJICHHS, CO3JaHUN LIEJIOCTHOTO MPEACTABICHHUS 00 OKpY>KaloLieM
MHUpE KaK O €AMHCTBE IPHUPOJAbI M YEJIOBEKa, B MO3HAHMM IPHUPOJHBIX 3aKOHOMEPHOCTEW U
peleHny MpodieM COXpaHEHUs IPUPOJIHOTO PAaBHOBECHS;

yOexXIEHHOCTH B 0COOOM 3HAUYMMOCTH XHMMHUH JJs1 COBPEMEHHOW LMBWIM3AaLMU: B €€
T'YMaHHCTUYECKON HANpaBIEHHOCTH M Ba)XKHOW POJIM B CO3JaHUU HOBOM 0a3bl MaTepuantbHOM
KYJBTYpPBI, PEIIEHUH TI00aTBHBIX MPOOJIEM YCTOHYNBOIO pa3BUTHS YEIOBEUECTBA — CHIPHEBOI,
SHEPreTHYECKOM, THUIIEBOM M HKOJOTHYECKOHW O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI,
00€CIeyeHn! YCIIOBHM YCIIEIIHOTO TPYyAa U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJI0T0 4YjIeHa
00111eCTBA;

€CTECTBEHHO-HAYYHOH TIPAaMOTHOCTH: IIOHMMaHHUS CYIIHOCTHM METOJOB IIO3HAHMS,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH HMCIIOJIb30BaTh MOJIy4aeMble 3HAHUS IS
aHalu3a U OOBSACHEHMs SIBIICHUI OKpYKAIOIIEro MHpa U IMPOUCXOIAIIMX B HEM HM3MEHEHU,
yMEHUS Jie7aTh 000CHOBaHHBIE 3aKIIOUEHHS Ha OCHOBE HAayYHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LIEJIBIO NTOJIYYEHHUS JOCTOBEPHBIX BBHIBOJIOB;

CHOCOOHOCTH CaMOCTOSITENILHO UCIOJIb30BATh XMMUYECKHE 3HAHUSA Ul peLeHHs Tpo0ieM
B PEAJIBHBIX )KMU3HEHHBIX CUTYALHX;

MHTEpEeca K NO3HAHUIO U UCCIIE0BATENBCKON JEATENBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHMIO M CamMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUM II0 XUMHUU B COOTBETCTBUH C >KM3HCHHBIMU
MOTPEeOHOCTSAMU;

UHTEpeca K OCOOEHHOCTSIM Tpyda B pa3nuyHbIX chepax mpodeccuoHaTbHON
JESATEIBHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

MeranpeaqMeTHbIe pe3yJbTaThl OCBOCHHUS YUEOHOro IpenMeTa «XUMHsS» Ha YpPOBHE
CpeaHero o0IIero o0pa3oBaHusl BKIIOYAIOT:

3HaYMMble JJIs1 (POPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOMIMXCS MEXKIAUCUUIUIMHAPHBIC
(MeXIpeIMeTHbIE) 00IIeHaYYHbIC TIOHATHS, OTPAXKAIOIIHNE [IETOCTHOCTh HAYYHOH KapTHHBI MUpa
U crienu UKy METO/IOB TIO3HAHUS, MCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEprus, SIBICHHUE, MPOIECC, CUCTEMa, HAYYHBIH (DaKT, MPHUHIIMI, THIIOTE3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOpHSs, HCCIIEI0BaHNE, HAOMIOACHHE, U3MEPEHHE, YKCIIEPUMEHT U APYTHUE);

yYHUBEpCaJdbHbIE  ydueOHble  JeHCTBHS  (TMO3HABaTEIbHBbIE,  KOMMYHHKATHBHEIC,
perynsTuBHBIC), oOecrneunBarone GopMuUpoBaHHEe (YHKIMOHATBLHOW TPaMOTHOCTH |
COLMAIbHOM KOMIETEHIMH 00y4aroIuxcs;

CIOCOOHOCTh ~ OOydalOIIUXCS ~ HMCIOJb30BaTh  OCBOEHHBIE  MEXIUCIHILTMHAPHEIE,
MHUPOBO33PEHYECCKHE 3HAHWS W YHUBEPCAIbHBIC ydYeOHBIE ACHWCTBUS B IO3HABATEIBHOW H
COIMAJIbHOM MPAKTHUKE.

MeTaHpeHMeTHBIe PE3yJIbTaTbl OTPAKAIOT OBJAACHUC YHUBCPCAJIbHBIMHA y‘-IeGHBIMI/I
MMO3HAaBATCIbHBIMHA, KOMMYHUKATHBHBIMU U PCTYJIATUBHBIMUA I[eﬁCTBPIHMH.

OsgiiaieHne YHHBEPCATbHBIMH Y4eOHbIMU MO3HABATEILHBIMH 1€lCTBUSIMU:

1) 6a30Bble JJOrMYeCcKHUE AeHCTBUS:

CaMOCTOSITENILHO (OPMYJIUPOBATh M aAKTyaJIM3MpPOBATH MpOOJieMy, BCECTOPOHHE e&
paccMaTpuBaTh;

OTpeNeNATh WEeNU ACATEITbHOCTH, 3a7aBas MapaMeTpbl W KPUTCPHUH WX JIOCTHIKCHHS,
COOTHOCHTD PE3YJIbTAThI ACATEIBHOCTH C MIOCTABJICHHBIMH LEJISIMU;



UCIOJIb30BaTh MPU OCBOEHUHM 3HAHUM MPHUEMBI JIOTUYECKOTO MBIIUICHUS — BbIACIATH
XapaKTepHble TPU3HAKU TMOHSATHUH W YCTaHABIMBATh WX B3aMMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE OHITHS JIsI OOBbSICHEHUS OT/ICTbHBIX (DAKTOB U SBIICHUIA;

BbIOMpATh OCHOBAHMS M KPUTEPUHU JUI KJIacCU(UKALUY BEUIECTB U XMMHUECKHUX PEaKIIHii;

yCTaHaBIMBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXKy U3y4aeMbIMU SBJICHUSIMU;

CTPOUTH JIOTUYECKUE PACCYKIEHHUS (MHIyKTUBHBIC, MACIYKTUBHBIC, IO aHAJOTHH),
BBISIBJISITH 3aKOHOMEPHOCTH WM MPOTUBOPEUYUS B pAaCCMATPUBAEMBIX SBICHUSIX, (OPMYIHPOBATH
BBIBO/JIbI U 3aKJIFOUEHHUS;

IPUMEHSTH B IPOLIECCe MO3HAHUS, UCIOJb3YeMble B XUMHH CUMBOJUYECKUE (3HAKOBBIC)
MOJIEJH, TPe00Pa30BhIBATH MOICIbHBIC TIPECTABICHUS — XUMUYECKUH 3HAK (CHMBOJ) SJIEMEHTA,
xumMudeckass (opMmyna, ypaBHEHHE XHMHUYECKOH peakiud — TMPU pPeIIeHud Y4eOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3ajad, MPUMEHATh Ha3BaHHbIE MOJENbHbIE MPEICTaBICHUS
JUISI BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB U XMMUUECKHUX PEAKIIHA.

2) 0a30BbIe HCCIeA0BaTEIbCKUE IeliCTBHS:

BJIQ/IETh OCHOBAMH METOJIOB HAYYHOTO TIO3HAHUS BEIECTB M XUMUUYECKUX PEAKIUL;

dopMynupoBaTh LEAM M 33Ja4d  HMCCIEAOBAHUS, WCIOJIB30BaTh IIOCTAaBIEHHBIE U
CaMOCTOSITeNIbHO C(HOPMYIMPOBAHHBIE BOIPOCHl B KAUE€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ut QOPMHPOBAHUS TUIIOTE3BI IO MPOBEPKE MPABUIHBHOCTH BBICKA3bIBAEMBIX CYKIICHU;

BJIQJICTh HAaBBIKAMHU CAMOCTOSITETbHOTO ITUTAHUPOBAHHUS M TPOBEICHUS YUEHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOOIaTh 32 XOJIOM IIPOIEcca, CaMOCTOSATEIbHO
IPOTHO3UPOBATh €ro pe3yiabTaT, (OopMyIUpoBaTh OOOOIIEHUS U BBIBOABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIICOBAHMSI, COCTABIATH OOOCHOBAHHBINA OTYET O MPOACIAHHON
pabore;

npuoOpeTaTh OIBIT YYEHUYECKON WCCIIeIOBATEICKOH M TPOEKTHOW JIeATEIbHOCTH,
MPOSBISATE CIHOCOOHOCTh M TOTOBHOCTh K CAaMOCTOSITEIbHOMY IIOMCKY METOAOB peIleHus
MPAKTUYECKHX 3a]1a4, IPUMEHEHUIO Pa3IMYHbIX METOOB IMO3HAHUSI.

3) pa6ora ¢ nHpopManmeii:

OpUEHTUPOBAThCA B PpA3NUYHBIX HCTOYHUKAX HHpoOpManuu (Hay4HO-IOMYJIpHas
JauTepaTypa XHMHYECKOrO COJAEp)KaHMs, CIpaBO4Hble Tmocobus, pecypcbl HHTepHera),
AHAIM3UPOBATh HH(OPMAILIMIO PA3IUYHBIX BUIOB U (OpPM TPENCTABICHUS, KPUTUUYECKU
OIICHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTD;

dbopMynupoBaTh 3ampochl W MPUMEHSTHh pa3IUYHble METOAbl MpH IOUCKEe U OTOOpe
uH(pOopMalu, HEOOXOAUMOM J1JIs BBIIOJHEHUS YUeOHBIX 3a7a4 ONpeAeaEHHOrO TUIIA;

MpHOOpPETaTh OMBIT KCIOJIB30BaHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH U
Pa3ITUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSTENIbHO BHIOMpaTh ONTUMATIBHYIO (hOpMY TpencTaBieHus HHGOPMAIIU (CXEMBI,
rpaduKH, TuarpaMmbl, TAOJUIIBI, PUCYHKH U IPYTHE);

UCIIONIb30BAaTh HAyYHBIA SI3BIK B KaueCTBE CpEACTBA TNpuU paboTe C XUMHUYECKOM
uH(poOpMalMell: TPUMEHSATh MEXIpeAMETHbIe ((U3MYeCKne W MaTeMaTHYeCKHe) 3HaKu |
CHUMBOJIBI, (hOpMYIIBI, a00OpeBUATYpPHI, HOMEHKJIATYPY;

HCIIOJIb30BaTh U MPeoOpa3oBbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEACTBA HATIISTHOCTH.

OBi1aeHNe YHHBEPCAJIbHBIMH KOMMYHHUKATHBHBIMH J€HCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYKIAae€MOW TEMbI B XOJI¢ JUAJIOTa W/WUIN TUCKYCCHH,
BBICKa3bIBaTh HUJEH, (OPMYIUPOBATH CBOM TMPEAJIOKEHUS OTHOCUTEIHHO BBITOJHEHUS
MPEI0KEHHOM 3a/1auu;



BBICTYIIATh C NpE3EHTaIleld Pe3ysbTaToOB IO3HABATEIFHON IEATEIHOCTH, MOJTYYEHHBIX
CaMOCTOSITEIbHO MJIM COBMECTHO CO CBEPCTHHKAMH TP  BBINOJHEHHM XUMHUYECKOTO
HKCIEPUMEHTa, NPAKTUYECKOM paboThl MO MCCIEIOBAHUIO CBOWCTB H3Yy4aeMbIX BEILECTB,
peanu3anuy y4eOHOro TMpoekTa W (HOPMYIMPOBATH BHIBOJABI 10 pe3yiabTaTaM IPOBEIEHHBIX
MCCIIEIOBAaHUN ITYTEM COTIIACOBAHUS MO3UINH B X0/1€ 00CYKACHUS 1 0OMEeHa MHEHHUSMH.

OBJlajieHNe YHHBEPCAIbHBIMH PeryssTUBHbBIMH 1eHCTBUSAMU:

CaMOCTOSITENIHO TUIAHUPOBATh M OCYILECTBIIATH CBOIO IO3HABATENBHYIO AEATENbHOCTD,
orpesiersist e€ ey M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeaIaraeéMblii aITOPUTM JIEHCTBUM HPHU BBHINOJHEHUH y4eOHBIX M MCCIEIOBAaTENbCKUX 3ajad,
BbIOMpaTh Haubosee 3((HeKTUBHBIN CIIOCOO MX peIIeHHs ¢ YUETOM IMOJIYyYE€HUS! HOBBIX 3HAHHH O
BEIIIECTBAX U XUMUYECKUX PEAKIIMSIX;

OCYIIECTBIIATh CAaMOKOHTPOJIb CBOEH JIESATENBHOCTH Ha OCHOBE caMOaHalM3a |
CaMOOIICHKH.

INPEJIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenMeTHbIe pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckast XuMUs» OTPaXKaroT:

c()OPMUPOBAHHOCTh MPEACTABICHUN O XHUMHUYECKOM COCTaBISIONIEH €CTeCTBEHHO-
Hay4YHOH KapTHHBI MHUpA, POJIM XHMHUHU B IIO3HAHUM SIBJICHUH NPHUPOIbI, B (HOPMUPOBAHUU
MBIIUICHUSI U KYJIbTYpbl JINYHOCTH, €€ (PYHKIMOHAIBHOM I'paMOTHOCTH, HEOOXOOUMOH JUis
pelIeHus] MPAaKTHMYECKUX 337ad4 W SKOJIOTMYeCKH OOOCHOBAaHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U IIPUPOJHOM CpeLeE;

BJIAJICHAE CUCTEMOW XUMHUYECKMX 3HAHMM, KOTOpas BKJIKYAET: OCHOBOIIOJIAraroIINe
HOHATHUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUILIATEILHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyina (pa3BépHyTas u
COKpaliéHHasl), MOJIb, MOJISIpHAs Macca, MOJIAPHBIA O00BEM, YIJIEpOIHBIA  CKEJeT,
(GyHKLIMOHATIbHAS TPYMNaA, pajuKai, U30Mepus, U30Mepbl, TOMOJOIMYECKUI psAJ, TOMOJOIH,
YIJIEBOIOPOABI, KMCIOPOA U a30TCOIEPKALINE COCIUHEHUS, MOHOMED, NOJUMED, CTPYKTYPHOE
3BEHO, BBICOKOMOJIEKYJISIPHBIE COEJMHEHNUS); TEOPUHU U 3aKOHBI (TEOPHUS CTPOESHUSI OPraHUYECKUX
BeuiectB A. M. byTiepoBa, 3akOH COXpaHEHHsS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMWH; MHUPOBO33PDCHYECKUE 3HAHMs, JIEXKAIIUE B OCHOBE ITOHUMAaHUs
IPUYMHHOCTU U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMYECKUE CBEAECHUS O CBOMCTBAX,
COCTaBe, MOJYYEeHUH U 0€30MaCHOM HCIOIb30BAHNYN BaXKHEHIINX OPraHNYECKUX BELIECTB B OBITY
U IIPAKTUYECKOU JEeSATEIbHOCTH YETI0BEKA;

c(OPMHPOBAHHOCTh YMEHUI BBISABIATH XapaKTEPHbIE MMPU3HAKHU MOHITUH, YCTaHABINBATh
UX B3aUMOCBSI3b, UCII0JIb30BaTh COOTBETCTBYIOINUE MOHATHS IIPU OIIMCAHUH COCTaBa, CTPOEHUS U
MIPEBPAILICHU I OPTaHUYECKUX COCTMHEHUN;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XUMHYECKYI0 CHUMBOJHMKY JJIsl COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOMH) (OpMYIT OPraHUYECKUX BEIECTB
Y YPaBHEHUI XUMHUYECKUX PEAKLIMH, U3rOTABIMBATH MOJEIN MOJEKYJ OpPraHUYECKHX BEILECTB
JUISL AJUTFOCTPAllUU MX XMMHYECKOTO U IPOCTPAHCTBEHHOI'O CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHUH yCTaHABIUBATh MPUHAIEC)KHOCTh U3YYEHHBIX OPraHMYECKUX
BEIIECTB 110 HUX COCTaBYy M CTPOEHHUIO K OINpEAeIEHHOMY KiacCy/Tpylme CoelnHEHHH
(YriaeBoAopodbl, KHUCIOPOJ UM a30TCOAEpXKAIIUE  COEIUHEHMs, BBICOKOMOJIEKYIAPHbIE



COCIMHEHMS), N1aBaTh MM Ha3BaHWs 1Mo cuctematudeckoir HomeHkiatype (IUPAC), a Takxxke
MPUBOIUTH TPUBUAIBHBIC HA3BaHHS OTACIHHBIX OPraHUYECKHX BEIIECTB (ITUJICH, MPOIMUIICH,
aleTUIICH, STWICHIJIUKOJb, TIUIEpHH, (QeHON, (opMaibAeTHA, aleTaabIeTui, MypaBbHHAs
KHCJIOTa, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KHUCIJIOTa, CT€ApUHOBAsl KHUCIIOTa, TII0K03a, (pPYyKTO3a,
Kpaxmall, [eJUTI0JI03a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHSI OMPEACNATh BHUIbI XHUMHUYECKOH CBS3M B OPraHUYECKUX
COeIMHEHUSX (OAUHAPHBIEC U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI MPHUMEHSTH IOJOKEHUS TEOPUU CTPOEHHUS OPraHuYecKUX
BemecTB A. M. bytiepoBa aiis 0OBSICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUsI MACChl BEIIECTB;

c(OPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (UIHYECKUE U
XUMHUYECKHE CBOWCTBA TUIMMYHBIX MPEICTABUTENEH PAa3TUUYHbBIX KJIAaCCOB OPraHUYECKUX BEIIECTB
(MeTaH, 2TaH, STWIEH, TNPOMWIEH, aleTwieH, Oyramuen-1,3, merwnOyraauen-1,3, OeHzou,
METaHOJ, dTaHOJ, dTUJICHTJIUKOJb, TJIMIEPHH, (EHON, alleTalbIeruI, MypaBbuHAs U yKCyCHas
KHCIIOTHI, TJIOKO3a, Kpaxmal, [eJUT0N03a, AMHHOYKCYCHas KHUCIIOTa), WJUTFOCTPUPOBATH
FeHETUYECKYIO CBS3b MEXKIYy HUMU YPaBHEHUSMU COOTBETCTBYIOIIMX XMMHMUYECKHUX pPEaKIHi ¢
HCIIOJIb30BAaHUEM CTPYKTYPHBIX GOPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepPU30BaTh HMCTOYHUKH YTIEBOIOPOIHOTO CHIPhS
(He(Th, TMPUPOAHBIA Ta3, Yroyib), CHIOCOOBI MX MEepepabOoTKH M MPAKTUYECKOe MpPHUMEHEHHE
MPOJIYKTOB MEepepabOTKH;

c(OpMUPOBAHHOCTh YMEHUU MPOBOJAUTH BBIYUCIECHUS [0 XUMHYECKUM YpPaBHEHUSIM
(Macchl, 00bE€Ma, KONMYECTBA HMCXOMHOTO BEIIECTBA WU NPOAYKTA PEAKIUU TIO0 W3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJJHOTO U3 MCXOJIHBIX BEIIECTB WU MPOAYKTOB PEAKIIHH);

c(hOopMUPOBAHHOCTh YMEHUI BJIaJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUS, HCMIONB3YEMbIX B XHMHUU [P HM3YYEHUU BEHIECTB M XUMHUYECKUX SIBJICHUU
(HaOnrofieHne, W3MEpEHUe, OSKCIEPUMEHT, MOJCIUPOBAHKE), WCIOIb30BaTh CUCTEMHBIE
XUMHUYECKHUE 3HAHUS JIJISl IPUHSATHUS PEIICHUH B KOHKPETHBIX )KHU3HEHHBIX CUTYAIHSIX, CBI3aHHBIX
C BEIIECTBAMHU U X MPUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUHN COONIOAATH MPaBUJIA MOJIb30BAHUS XUMUYECKON TOCYAOUH U
71a00paTOpPHBIM 000PYZAOBAaHUEM, A TAKXKE MPaBHIa OOPAIICHHUS C BEIIECTBAMHU B COOTBETCTBUH C
WHCTPYKIUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMHUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHUHN IJIAHUPOBATH U BBIIOJHATh XUMHUYECKUNA HKCIEPUMEHT
(mpeBpallleHusi OpraHUYEeCKUX BEIECTB MPH HAarpeBaHUU, MOJyYEHUE ATHIIEHA U U3yUYEHHE €ro
CBOMCTB, KAaueCTBEHHBIC pEAKIIMH OpPraHMYEeCKHX BEIIECTB, JCHATypalus OETKOB TpHu
HArpeBaHUU, I[BETHBIC PEAKIIMU OEITKOB) B COOTBETCTBUU C MPABHIAMHU TEXHUKH 0€30MaCHOCTH
npu oOpallleHUuu C BEIIeCTBaMU U JIaOOpaTOPHBIM O00OpYIOBAaHUEM, MPEICTABIATh PE3YIbTAThI
XUMHYECKOT0 SKCIepuMeHTa B (opMe 3alucu YpaBHEHHMH COOTBETCTBYIOIIMX peakUuil Hu
(dbopMyITUpPOBaTh BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(OpPMHUPOBAHHOCTh YMEHHI KPUTHUYECKH aHAIM3UPOBATH XUMHUYECKYI0 WH(OPMAIHUIO,
MOJTy4aeMyI0 U3 Pa3HBIX HCTOYHUKOB (CpeACTBA MaccoBOM nHpopmaru, MHTEpHET U 1pyrux);

c(hOpMUPOBAHHOCTh YMEHUU COOJIOMATh TMpaBUiia JKOJOTHYECKH IEIecCO00pa3HOro
MOBEJICHUS B OBITY M TPYAOBOHM NEATEIHHOCTH B IEISIX COXPAHEHHsI CBOErO 3I0POBbI U
OKpYKarolllel MPUPOJHON Cpelbl, OCO3HABATh OMACHOCTh BO3JECHCTBUS HA KUBBIE OPraHU3MBbI
onpeAeNéHHBIX OpraHMYeCKUX BEIECTB, MOHMMas cMbica mokazatens [IJIK, moscusaTe Ha
npuMepax crnocoObl YMEHbIICHUS U MPEJOTBPAICHHUS] UX BPEIHOrO BO3JIECHCTBUS Ha OpraHU3M
YeII0BEKa;



JUIST OOYYaOIIUXCS ¢ OTPAaHWYCHHBIMH BO3MOXKHOCTSMHU 3I0POBBS: YMEHHUE MPUMEHSITH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHMSI BEIIECTB M XUMUYECKUX SBIICHUM;

JUISL  CIIETIBIX W CA0OBUASIIMX OOydYalomUXCs: YMEHHE WCIOJIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins s 3anucu xumudeckux Gopmyi.

11 KUIACC

[IpenmeTHble pe3ynbTaThl OCBOeHHS Kypca «OOmass u HeopraHuyeckas XUMUS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNH: O XHWMHUYECKOW COCTaBISAIOIIEH €CTECTBEHHO-
HAyYHOW KapTUHBI MHpA, POJIM XWMHUU B TO3HAHWUU SIBICHHUNW TPUPOIBLI, B (OPMUPOBAHUU
MBIIUICHUSI U KYJIbTYpPhl JHYHOCTH, €€ (DYHKIIMOHAILHOW TPaMOTHOCTH, HEOOXOIUMOM st
pelIeHHs MPaKTUYEeCKHX 3aJad U DSKOJOTMYeCKH OOOCHOBAaHHOTO OTHOUIIEHHS K CBOEMY
3I0POBBIO U IPUPOJHON CpenE;

BIIAJICHUE CHUCTEMOM XHUMHUUYECKMX 3HAHUW, KOTOpas BKJIOYAET: OCHOBOIOJIAralolue
MOHSTHS (XUMUUYECKUN DIIEMEHT, aTOM, H30TOIl, S-, p-, d- AIEKTpOHHBIE OPOUTAIIU aTOMOB, HOH,
MOJIEKYJa, MOJb, MOJSIPHBII O00BEM, BaJIEHTHOCTb, JJIEKTPOOTPHUIATEIBLHOCTh, CTENEHb
OKHUCJICHHS, XUMHUYecKas CBs3b (KOBaJE€HTHas, WOHHAas, MeETajuInyecKasi, BOJOPOAHAs),
KpUCTAJUIMUECKasi  peléTka, TUIBl XMMHYECKUX  pEaklHil, pacTBOpP, AJIEKTPOJUTHI,
HEAJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs AUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XUMHYECKOH  peakIuh, XUMHYECKOE pPaBHOBECHE); TEOpHUM U  3aKOHbl  (Teopus
SJIEKTPOJUTUYECKON JAuccoluanuu, nepuoauueckuid 3akoH JI. WM. MennaeneeBa, 3akoH
COXpAHEHHUsI MAacCChl BELIECTB, 3aKOH COXPAHEHUS U NPEBPAILCHUS PHEPTUU MPU XUMHUYECKUX
peaKkiusax), 3aKOHOMEPHOCTH, CHUMBOJIMUYECKUN S3BIK XHUMHU, MHPOBO33PEHUECKHE 3HaHUS,
JeXallue B OCHOBE ITIOHMMAaHHs MPUYMHHOCTH U CHCTEMHOCTH XHMHYECKUX SBJICHH,
¢dakTosornuecKre CBeJEHUSI O CBOMCTBAX, COCTaBE, MOJYUYEHUU U O€30MacHOM HCIOJIb30BaHUU
BXHEHIIINX HEOPTaHUYECKUX BEUIECTB B OBITY U MPAKTUUYECKOM IEATETHHOCTH YEIOBEKa,

c(hOpPMHUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTepPHBIC MPU3HAKU MOHSATUH, YCTAHABINBATH
UX B3aMMOCBA3b, HCIIOJIB30BATH COOTBETCTBYIOIIME MOHATUSA IPHU ONMMCAHUU HEOPraHHYECKHUX
BEILIECTB U UX MPEBPALICHUN;

c(OpPMHUPOBAHHOCTh YMEHHI HCIOJB30BaTh XUMHUYECKYIO CHUMBOJUKY JIJISI COCTABIICHUS
dbopMyn BEHIECTB W ypaBHEHUH XHUMHUYECKUX PEAKIUH, CHUCTEMATHYECKYI0 HOMEHKIATYpPY
(IUPAC) um TpuBHManbHBIC Ha3BaHHUS OTACIBbHBIX HEOPraHWYECKHX BEIIeCTB (yrapHbIi Tas,
YIJIEKUCIIBIA Ta3, aMMHUaK, raiméHas M3BECTb, HEraml€Has H3BECTb, NMUTHEBAas COJA, NMUPUT U
Apyrue);

c(hOpPMHUPOBAHHOCTh YMEHUH OMPEIEIATh BAICHTHOCTh U CTETICHb OKUCICHHSI XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSX Pa3IMYHOIO COCTaBa, BUJl XMMHUYECKOI CBSI3U (KOBaJeHTHas, MOHHAs,
MeTaJlJIN4ecKasi, BOJOPOAHASI) B COCOUHEHHSIX, TUI KPUCTAUIMYECKOW PEHIETKH KOHKPETHOIO
BEIIECTBA (aTOMHas, MOJEKYJIspHas, MOHHAs, METa/NInuecKas), XapakTep cpeibl B BOIHBIX
pacTBopax HEOPraHMUYECKUX COETUHEHU;

c(OpMUPOBAHHOCTh YMEHUN yCTaHABIMBATh MPUHAIEKHOCTh HEOPraHUYECKUX BEIIECTB
[0 X COCTaBY K ONpeAeEHHOMY KJIacCy/TpyIle COeIMHEeHU (IIPOCThIEe BEIECTBA — METAJUIBI U
HEMETAJUTbl, OKCHJIbI, OCHOBAHHUS, KHCIIOTHI, aM(POTEPHBIE TUAPOKCHUIBI, COJIH);

c(OPMHPOBAHHOCTh YMEHHMH pPacCKpbhIBaTh CMBICT Iepuoandeckoro 3akona J[. W.
MenneneeBa W JEMOHCTPUPOBAaTH €r0  CHCTEMaTH3UPYIOLIYIO, OOBSCHUTEIbHYIO U
MPOTHOCTHYECKYIO () YHKITHH;



COPMHPOBAHHOCTh ~YMEHHMH  XapaKTe€pU30BaThb AJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuoauueckoii cucTeMbl XMUMHUECKUX 3i1eMeHTOoB []. U.
MeHnzeneeBa, HCIONb3YS MOHATUS «S-, P-, d-DIEKTPOHHBIE OPOUTAIN», «IHEPreTUYECKHE
YPOBHM», OOBACHATh 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XMMHYECKHUX 3JEMEHTOB M HX
COEIMHEHMH MO TepruoaaM U rpynnam [lepuoauyueckoil cucTeMbl XUMUYECKHUX AeMeHToB [, U.
Menneneena;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepH30BaTh (ONMHUCHIBATH) OOIIME XUMHYECKUE
CBOMCTBA HEOPTaHWYECKUX BEUIECTB PA3JIMYHBIX KJIACCOB, IOATBEPKAATH CYIIECTBOBAHUE
TCHETHYECKOM CBA3M MEXAY HEOPraHMYEeCKHMMM BEIIECTBAMH C IIOMOLIBIO YPAaBHEHHMU
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIU;

c(OPMHPOBAHHOCTh YMEHHS KJIACCU(PULIMPOBATh XMMHUYECKHE PEAKLUU IO Pa3IuYHBIM
npu3HakaM (YHCIy W COCTaBY pEarupyrolniux BEIIECTB, TEIIOBOMY J(h(eKkTy peakiuu,
U3MEHEHMIO CTETIEHEH OKUCIIEHUS 3JIEMEHTOB, 00PAaTUMOCTH PEaKI1H, yYaCTHUIO KaTalnu3aTopa);

c(OPMHPOBAHHOCTh YMEHHUH COCTABIIATh YPAaBHEHUS PEAKIMHA Pa3IHMUHBIX THUIIOB, ITOJIHBIE
U COKpaIEHHBbIC YPaBHEHHUS PEAKIM MOHHOTO OOMEHA, YUMTHIBAsl YCJIOBUS, MPH KOTOPBIX ITH
peakuuu UAYT 10 KOHIIA,

Cc(OPMHUPOBAHHOCTh YMEHUI MPOBOAUTH PpEaKLUH, MOATBEPXKAAIOLINE KadyeCTBEHHBIN
COCTaB pAa3IMYHBIX HEOPraHWYECKUX BEUIECTB, pAacCHO3HABaThb OMNBITHBIM IIyTEM HOHBI,
IPUCYTCTBYIOIME B BOJHBIX PACTBOpPaX HEOPIaHUUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTE YMEHUI pacKpbIBaTh CYLUIHOCTb OKUCIHUTEIBbHO-BOCCTAHOBHUTEIBHBIX
peaKIuii OCPeICTBOM COCTaBJICHUS JIEKTPOHHOTO OajlaHCca 3THX PeaKLuii;

c(OPMHPOBAHHOCTh YMEHHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKON PEaKIH OT
pa3nuyHbIX (PAKTOPOB; XapaKTep CMEIICHUS XHMUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llaTense);

c(OPMHPOBAHHOCTh YMEHHMH XapaKTepU30BaTh XMMHUYECKHE IPOLECCHI, JIeXKAllue B
OCHOBE NPOMBIIIUIEHHOTO MOJYYeHHUs CEPHOM KHCIOTHI, aMMHaKa, a Takke COPMHPOBAHHOCTH
npeacTaBieHuid 00 OOIMMX HAYYHBIX MPUHIMIAX M SKOJIOTHYECKUX MPoOIeMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh yMEHUI MPOBOAWUTH BBIYMCICHHUS C MCIOJIB30BAaHUEM IOHSTHUSA
«MaccoBas JI0Js BEIECTBA B PacTBOpE», OOBEMHBIX OTHOLICHWN Ta30B IMPH XUMHYECKUX
peaKIHsIX, Macchl BeUIeCTBAa MM 00BEMA Ta30B IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKLUM BELIECTB, TEIUIOBOrO 3(PQeKkTa peakuuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MacChl BEIIECTB, IPEBPALCHUS U COXPAHEHHS YHEPTUN;

c(OPMHPOBAHHOCTh YMEHHMI COOJIOAATH MpaBHUia MOJIb30BAHUS XUMHUYECKON MOCYA0H U
71a00paTOpPHBIM 000PYAOBAaHUEM, A TAKXKE MPaBHJIa OOPAIICHHUS C BEIIECTBAMHU B COOTBETCTBUH C
UHCTPYKLHUSAMHU 110 BBIIIOJHEHUIO J1a00PaTOPHBIX XUMUYECKUX ONBITOB;

Cc(OPMHUPOBAHHOCTE YMEHHMM IUIAHUPOBaThb U BBIIOJIHATh XMMHUYECKMHA HKCIEPUMEHT
(pa3nokeHue TepoKcHIa BOJOPOAA B MPHCYTCTBUM KaTallM3aTopa, OINpEAeTICHHUE Cpeibl
PacTBOPOB BELIECTB C MOMOIIbIO YHUBEPCATLHOIO MHAMKATOPA, BIMSIHUE Pa3IMYHBIX (DaKTOPOB
Ha CKOPOCTb XMMMYECKOW pPEaKLUH, PeaklMd HOHHOr0 OOMEHa, KauyeCTBEHHbIE pEeaklUu Ha
cynbdar-, kapOOHAT- U XJIOPHUJI-AHUOHBI, HA KATUOH aMMOHMSI, PEIIEHUE SKCIEPUMEHTAIbHBIX
3azady no temMaM «Mertamibe» M «Hemeramisl») B COOTBETCTBHUM C IIpaBWIAMU TEXHUKH
0€30MaCHOCTH MPH OOpAIIEHUH C BEIECTBAMU U JIaOOpaTOPHBIM 000pyIOBaHUEM, TIPEACTABIATh
pe3yabTaThl XMMHUYECKOTO JKCIEpUMEHTa B (OopMe 3alnucu ypaBHEHHH COOTBETCTBYIOILUX
peaxiuii 1 GopMyINpOBaTh BBIBOJBI HA OCHOBE ATUX PE3YyJIbTaTOB;



c(OpMUPOBAHHOCTh YMEHHI KpPUTHYECKH aHAIM3UPOBATh XMMHUYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeACTBa MAacCOBOW KOMMYHHKAaNuu, VHTEepHET u
JPYTHX);

c(hOpMUPOBAHHOCTh YMEHUU COOJIOJATh TMpaBUiia JKOJOTHYECKH IE]IecCO00pa3HOro
MOBE/IeHNA B OBITY M TPYAOBOHM [EATEIbHOCTH B LEISIX COXPAaHEHHs] CBOEro 3/0pOBbA U
OKpYKarollel MPUPOIHON Cpebl, 0OCO3HABaTh OMACHOCTh BO3ICHCTBHS Ha >KUBBIC OPTaHU3MBI
oTmpeeIEHHBIX BEIIECTB, TOHUMAast cMbICT mokaszarens [1JIK, moscHATh Ha mpuMepax CrocoObl
YMEHbILIEHUS U MPEJOTBPAIICHUS X BPEJHOTO BO3/ICHCTBUS HA OPTaHU3M YeJIOBEKa;

JUIsl 00y4YarolUXCsl ¢ OrPaHUYEHHBIMU BO3MOXKHOCTSIMHU 37I0POBbSI: YMEHHUE MPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAAaX MO3HAHMSI BEIIECTB M XUMUYECKUX SBIICHUM;

JUISE  CIIETIBIX W CA0OBUAAIIMX OOydYalolmuXCs: yYMEHHE WCIOIb30BaTh pelibedHO-
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaiins s 3anucu xumudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHUE

10 KUIACC
KosnyecTBO 4yacoB JJIeKTPOHHBbIE
HaumeHoBaHue pa3/iejioB U TeM (undposbie)
Ne /i Konrtponbnbie IIpakTnuyeckue
NPOrpamMmbl Bcero o0pa3oBarte/ibHbIC
padoTsbI padoTsI pecypenr
Paszgea 1. TeopeTuyeckue 0CHOBbI OPraHUYEeCKOM XUMUM
[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOECHUS OPTraHUYECKUX COCTUHEHUN A. 3
M. bytneposa
Hroro no pazneny 3
Paszgen 2. YrieBoaopoanbl
2.1 IIpenenbHble yrieBogOpOAbI — aJIKaHbI 2
’ HenpenenbHble yriieBOgOpPOIbI: aJTKEHBI, 6 |
aJIKaINeHbI, aJTKUHBI
2.3 ApomaTudecKue yriieBog0pOIbl 2
54 [IpupoaHbIe HCTOYHUKH YTIEBOJOPOIOB U 3 |
UX mepepadoTka
Uroro no pazgeny 13
Paspnen 3. Kucaopoacoaep:xanue oprannyecKue coeTUHEeHUs
3.1 Cruptel. denon 3
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 |
CrnoxHble 3¢upbl
3.3 VrieBoanl 3 1




Hroro no pazneny

13

Pasznen 4. A3oTconeprkaimye opranHuyecKkue coeIuHeHus

4.1 AmuHbl. AMUHOKHUCIOTHI. benku 3
Uroro no pazgeny 3
Paspnen S. BeicokoMoJIeKy /I pHbIE COCUHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pasgeny 2
OBIIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34




IHOYPOYHOE IINTAHUPOBAHHUE
10 KVIACC

Ne
n/n

Tema ypoka

KoanuecTBO 4acoB

KonTtpoabHbie

Bcero
padoTsbI

IIpakTHYeckue
padoThI

Jara
U3ydeHust

DJIeKTPOHHBIE
uudgposbie
oOpa3oBaTe/ibHbIE

pecypcebl

[Ipenmer opraHnyeckoil XuMuu, e€
BO3HUKHOBCHHUC, PA3BUTHUC U 3HAYCHUC

Teopust cTpoeHHsI OpraHN4YEeCKUX
coequHennit A. M. bytneposa, eé
OCHOBHBIE MTOJIOKEHUS

[Ipencrasnenue o kaaccuukanum
opranudeckux Beniects. HomeHnkmarypa
(cucTemaTuveckas) ¥ TPUBUAIBHBIC
Ha3BaHUS OPraHIMYECKUX BEIISCTB

AJIKaHbBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKHUU P

Mertan u 3TaH — NpocTenIIre
NpeACTAaBUTCIIN AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHE, CBOMCTBA

OTUieH U NPONWIEH — IpocTeiine
IIPEACTABUTENH AJIKEHOB

IIpakTuyeckas padora Ne 1. «Ilonyyenue
ATHJIEHA U U3yYEHHUE €TO CBONCTBY

Ankanuensl. byraguen-1,3 u
MetunoyraaueH-1,3. [lomyyenue
CUHTETHYECKOTO KayuyyKa 1 pe3UHbI




AJKUHBI: COCTaB U 0COOEHHOCTH CTPOSHHMS,

10 TOMOJIOTUYECKUH PsAll. ALIETHIIEH —
MPOCTEUIIININ MPEICTAaBUTEIb AIIKHHOB

1 Beruncienus no ypaBHEHUIO XUMUYECKOU
peakuuu

12 Apensbl: 6eH30J1 1 TOJTyoJ. TOKCHYHOCTH
apeHoB

13 I'eneTnueckas CBs3b yriaeBOAOPOIOB,
MIPUHAUIEKAIUX K Pa3IMYHBIM KJIaccaM
IIpupoaHbIE HICTOYHUKH YTIIEBOAOPOIOB:

14 MIPUPOIHBIN ra3 U MOMyTHBIE He(TAHBIC
rasbl, HeTh ¥ MMPOIYKTHI €€ mepepaboTKu
[IpupoIHbIE HICTOYHUKH YIJIEBOIOPOJIOB:

15 MIPUPOIHBIN ra3 U MOMyTHBIE He(TAHBIC
rasbl, He)Th ¥ MMPOIYKTHI €€ mepepaboTKu

16 KonTposbHasi padora mo pasaesy
«¥YT1J1€BO10POABI»

17 IIpenenbHbIE OTHOATOMHBIE CITUPTBHI:
METaHOJ U 3TaHoJ. BoopoaHas cBs3b

13 MHOroaTtoMHbl€ CIUPTHI: ATUIIECHTIINKOIIb U
TJIMLIEPUH

19 @DeHoI: CTPOCHHUE MOJIEKYIIbI, PU3NYECKUE
Y XMMUYECKHE CBOWCTBA, IPUMEHEHHE

20 Anbnerunsl: GopManbaeTua U
areTanpaeru]. AeToH

71 OAHOOCHOBHBIE NpefieNibHbIe KApOOHOBBIE
KHCJIOTBI: MypaBbUHAs M YKCYCHast

22 IIpakTuyeckasi padora Ne 2. «CBoiicTBa




PacTBOPa YKCYCHOM KHCJI0THI»

CTeapI/IHOBaSI " OJICMHOBAas1 KMCJIOThI, KaK

23 MIPECTaBUTENN BBICIIMX KapOOHOBBIX
KHUCJIOT

24 Mpi1a Kak COJIM BBICIINX KapOOHOBBIX
KHCJIOT, HX MOJOIIIEE JESHCTBIE
CrnosxHble 3(hUpBI KaK MPOU3BOIHBIE

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX
a¢upoB

2% JKupsl: ruaponus, NpUuMEeHEeHHE,
OuoJIOrnYecKas poib KHUPOB
VYrneBoabl: cocTaB, KiacCUPUKaIuS.

27 Baxnelive npencraBuTeNu: ri0K03a,
¢bpyxTO3a, caxapos3a

)3 Kpaxmai u nenitono3a Kak IpupoHbie
MOJINMEPHI
KonTtposabHas pabora no pasaeiay

29 «Kucsopoaconep:kamue opraHuyecKue
COeIUHEHHSD)

30 AMUHBI: METHJIAMUH U aHWJINH
AMUHOKHUCIIOTHI KaK aM(pOTepHbIe

31 OpraHNYeCKHUE COCTMHEHUS, NX
ouonoruueckoe 3Hadenue. [lentuapr.

0 benku kak npupoaHsie
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

13 OcHOBHBbIE OHATUS XUMHUH
BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN

34 OCHOBHBIE METOJIBI CHHTE3A




[TnacTmaccel, kKaydykH, BOJOKHA

BBICOKOMOJIEKYJISIPHBIX COEIUHEHUN.

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




YYEBHO-METOJINYECKOE OBECIIEYEHHE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IVIS1 YYEHUKA

* Xumus, 11 xnace/ I'abpuensu O.C., OctpoymoB N.I'., Cnagkos C.A.,
AxnnonepHoe obmectBo «M3narensctBo «IIpocBemienne»

Xumus 10 knacc, ['abpuensn

METOJUYECKHUE MATEPHUAJIBI 1JIAA YYUTEJIA

Metoauuekre peKoOMeHIaluK o1 pefaakiuei ["abpuensna

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET

yun.py
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