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[TpoekT pabouelt mporpaMMbl 1o ydeOHOMY TpeaMeTy «Xumus» (0a30BbIN yPOBEHBD)
(mpenmeTHass o0nacTh «EcTecTBeHHO-HAy4YHBIE TIPEAMETHI») (Jajgee COOTBETCTBEHHO -
nporpaMMa 1o XUMHUH, XUMHs) BKIIOYAET MOSICHUTENIBHYIO 3alUCKY, COJAEpKaHUE O0y4YeHHUS,
IUTAHUPYEMBbIE PEe3yIbTaThl OCBOSHHSI IPOrPAMMBI 10 XUMHUH.

[TosicHuTenpHast 3amucKka OTpakaeT oOmIMe IeNd M 33Ja4d W3YyYeHHs] XHMUH,
XapaKTEPUCTUKY ICUXOJOTMUECKUX MPEIIOChUIOK K €€ M3y4eHHI0 00YyJarolMMUCs, MECTO B
CTPYKTYpe y4eOHOro IUIaHa, a TaKKe HOAXOAbI K OTOOPY COAep)KaHUs, K OIpPEeIEeHUI0
IUTAHUPYEMBIX PE3YJIbTATOB U K CTPYKTYpE TEMAaTHUECKOTO IIIAHUPOBAHMSL.

Coneprxanue o0yueHHsI pacKpbIBAET COAEPIKATEIbHbIE TMHUHU, KOTOPBIE NPEIaratoTcs
JUIs1 0053aTEILHOTO N3YUEHHS B KAXKIOM KJIacCe Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHuUs.

[Tnanupyemble pe3ynbTaThl OCBOSHHS MPOTPAMMBI 110 XMMUHU BKIIOYAIOT JTMYHOCTHBIE,
METaIlpeIMETHbIE Pe3yJbTaThl 32 BECh MEPUOJ] OOYYEHHST Ha YpPOBHE CpPEIAHEro O0IIero
00pa3oBaHus, a TAKXKE MPEAMETHBIC TOCTHKEHUS 00yUaroIIerocs 3a KaKIblid 01 00yueHHs.

[TosicHutenpHas 3amucka.

[IporpaMMa 1o XMMHHM Ha ypOBHE CpeaHEero oOmiero oOpasoBaHMs pa3padoTaHa Ha
OCHOBe TpeOOBaHUIl K pe3ylbTaTaM OCBOCHHS OCHOBHOW 00pa3oBaTENbHON MIpPOrpaMMBbI
cpenHero obmiero obpasoBanus, npexacraBieHHBIXx B PI'OC COO, ¢ yu€rom Konnenmmu
IpernoiaBaHust yueOHOTO MpeaMeTa « XUMHEs» B 00pa30oBaTeIbHBIX OpraHu3almsx Poccuiickoit
Qenepanuy, pealu3yONIMX OCHOBHBIE 00pa30BaTeNbHBIE TMPOTPAMMBI, M  OCHOBHBIX
MOJIOKEHUH (efiepaTbHON paboueit mporpaMMbl BOCTTUTAHHS.

OcHOBY THOJIXOJ0B K pa3pabOTKe MpOrpamMmbl MO XUMHUHU, K OMPEIEIICHUI0 00IIeit
CTpaTeruu o0y4eHus, BOCIUTAHUS U Pa3BUTHS 00yUdalolIuXcs CpeICTBAMU yueOHOT0 IpeaMeTa
«Xumusi» st 10-11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIM KOHIENTYalIbHBIE MOJOKCHHUS
dI'OC COO o B3aMMOOOYCIIOBIEHHOCTH ILieJiel, COAEp)KaHUs, Pe3yJbTaTOB OOydeHUs M
TpeOOBaHUI K YPOBHIO MOJATOTOBKHU BBITYCKHUKOB.

B cooTBeTCTBHY C TaHHBIMU TIOJIOKEHUSIMH IpOrpaMMa 1o XUMuH (0a30BBIi yPOBEHB)
Ha ypOBHE CPEJHET0 00IIero 0opa3oBaHusI:

yCTaHaBIMBaeT o0s3aTeIbHOE (MHBAPUAHTHOE) MPEAMETHOE COJIEpIKAHNE, ONPECISIET
KOJINYECTBEHHBIE U KAYECTBEHHBIE €r0 XapaKTEPUCTHKH Ha KAKIOM dTare H3y4eHHUs IIPeIMeTa,
npeycMaTpuBaeT MNPUHIMIBI CTPYKTYPUPOBAHUS COJAEP)KAHHUS U paclpesielieHuss ero Io
KJlaccaM, OCHOBHBIM pa3jiellaM M TeMaM Kypca;

Ia€T TPUMEpPHOE paclpelesieHue Y4eOHBIX 4YacoB 0 TEMaTHYeCKUM pasJiesam,
PEKOMEH/1yeT MPUMEPHYIO MOCJIE0BAaTEIbHOCTh U3YUYEHUS! OTIENIBHBIX TEM Kypca ¢ y4€ToM
MEXITPEIMETHBIX W BHYTPUIPEAMETHBIX CBs3€H, JIOTMKH y4eOHOTO IpoIecca, BO3PACTHBIX
ocobenHocTtel oOy4varomuxcst 10-11 kmaccos;

TaéT METOMUYECKYI0 WHTEpPIpETAlMio el HW3ydeHHs MpeaMera Ha YpOBHE
COBPEMEHHBIX TMPHOPHUTETOB B CHUCTEME CPEIHEro O0Iero oOpa3oBaHUs, CONEpKATEIbHON
XapaKTEePUCTHKH ITUIAHUPYEMBIX pe3yJbTaTOB OCBOEHHMsS OCHOBHOH 0Opa3oBaTelbHON
IpOTpaMMBbl CPEHEro 00Iero oopa3oBanus (JIMYHOCTHBIX, METAIIPEAMETHBIX, IPEAMETHBIX ),
OCHOBHBIX BHJIOB Y4€OHO-IIO3HABATEIbHON JESATEIbHOCTH OOYYaroLIerocss MO OCBOEHUIO
cojepxanus npeaMeta. I1o BceM Ha3BaHHBIM MO3HMILMSAM B IMPOTrpaMMe M0 XMMUHU cOOJI0IeHa
MIPEEMCTBEHHOCTD C (pesiepalibHOI paboueii mporpaMMoil OCHOBHOTO 00111ero 00pa3oBaHus MO
xuMun (11 8-9 KimaccoB 00pa3oBaTENBHBIX OpraHU3AIMi, 0a30BBI YPOBEHB ).

[Tporpamma 1Mo XWMUH SIBJISIETCSI OPHEHTUPOM JIJISI COCTABIICHHS pab04HX TPOTPaMM,
aBTOPBl  KOTOPBIX MOTYT TMPEIUIOKUTh CBOW TMOAXOJ K CTPYKTYPUPOBaHUIO U



II0CJIEI0BATEIBHOCTH U3y4eHHs y4eOHOro MaTepuaia, a Tak’ke CBOE BUJCHHE

OTHOCHUTEJIFHO BO3MOXXHOCTH BbIOOpa BapHaTHUBHOM COCTAaBIIAIOLICH COAEp:KaHUS
IpeMeTa JIOTOTHUTENBHO K 0053aTebHON (MHBAPUAHTHOM) YaCTH €r0 COACPIKaHusl.

Xumuueckoe oOpa3oBaHUE, TOJIy4aeMOe BBITYCKHUKAMU O00Ie00pa3oBaTeIbHON
OpraHM3aly, SBJISETCS HEOTHEMIIEMON YaCThIO UX 00Pa30BaHHOCTH U CIYKUT 3aBEPILAIOIIUM
9TANoM pealnu3alii Ha COOTBETCTBYIOIEM 0a30BOM YPOBHE KJIIOUEBBIX IEHHOCTEH, IPUCYILIIMX
LIEJIOCTHOM CHCTEME XMMHUYECKOro oopa3oBaHus. KiroueBble LIEHHOCTH KacaroTCsl IO3HAHUS
3aKOHOB MPUPO/bI, (OPMUPOBAHUS MUPOBO33PEHUS U OOLIEH KyJIbTYphl YEJIOBEKA, a TAKKe
9KOJIOTUYECKH OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3J0POBBIO U IPHUPOJHOH Cpere.
Peanmsyercs xumudeckoe oOpazoBaHue OOydaIOIMUXCS HAa YpPOBHE CpeIHEro ooOmiero
o0pa3oBaHUs CpEACTBAMH Y4eOHOTO mpeaMeTa «XHUMHUSA», COJAEpKaHHE M TOCTPOCHUE
KOTOPOTO ONpEAETCHBl B NPOTrpaMMe MO0 XUMHHU C Y4ETOM Creuu(pUKd HAyKH XUMHH, €€
3HA4YECHUS B IO3HAHUH IPUPO/IbI M B MATEPHATIbHOM KU3HU OOIIECTBA, a TAKXKE C YIETOM 00X
1eJel U IPUHIUIIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHME CUCTEMBbI CPEIHEr0 0011ero
obpazoBanus B Poccuiickoii @enepamuu.

IIpu ¢dopmupoBaHuM cojepxaHus HOpeaMera «XUMHUS» YUYTEHbl CIEeIyHoIue
HOJIOKEHUS O crelM(UKe U 3HAaUEHUH HAyKU XUMUU.

XUMHsI KaK 3JIEMEHT CHCTEMBl €CTECTBEHHBIX HAyK MTPAET OCOOYIO POJIb B CO3/IaHUU
HOBOH 0a3bl MaTepUaAIbHON KYJIBTYpPhI, BHOCHT CBOHM BKJIaJ B (JOPMHPOBAHNE PALIMOHATILHOTO
HAYYHOTO MBIIUICHUS, B CO3/IaHUE [EJIOCTHOTO TPEICTABICHUS 00 OKpPYXAIOIIEM MUpPE KaK O
€IMHCTBE TPUPOJBI U YEIOBEKa, KOTOpoe (HOpMUpPYETCs B XMMHUM Ha OCHOBE MOHMMAaHUS
BELIECCTBEHHOI'O COCTaBa OKPYXAKOLIEr0 MHUpA, OCO3HAHUS B3aHMOCBS3H MEXIY CTPOCHHEM
BEIIIECTB, UX CBOMCTBAMU M BO3MOKHBIMU OOJIACTSIMU IPUMEHEHHUS.

CoBpeMeHHass XUMHS Kak HayKa CO3MJATENIbHAs, HayKa BBICOKMX TEXHOJOTHUI
HalpaB/ieHAa Ha pelIeHHE I00aJbHBIX NpPOOJeM YCTOHYMBOIO PAa3BUTHUS UEIOBEYECTBA -
CBIPbEBOM, YHEPreTUYECKOM, MUILEBOM, 3KOJIOIMYECKOM 0€30MacHOCTH M OXPaHbl 37J0POBBS.
TecHO B3auMOJIEHCTBYS C IpYTUMH €CTECTBEHHBIMU HayKaMH, XMMHS CTajla HEOThEMIIEMOM
4acTbI0 MUPOBOM KYJIbTYPbl, HEOOXOAUMBIM YCIOBHEM YCIEIIHOTO TPYyJa U JKU3HHU Ka)KJI0To
yjieHa o0lIecTBa.

B cooTBeTcTBUM ¢ OOLIMMU LEISIMH U MPUHLIMIIAMU CPEAHEro o0miero oOpa3zoBaHUs
cogepxkanue mpeamera «Xumus» (10-11  kmaccel, 06a30BbIi  ypOBeHb  HM3y4EeHHUS)
OPUEHTHPOBAHO TPEUMYILECTBEHHO Ha OOLIEKYJIbTYPHYIO IOATOTOBKY OOydYaromuxcs,
HEO0XO0IMMYIO UM JJIsl BBIpAOOTKU MUPOBO33PEHUECKUX OPUEHTHPOB, YCIIEIIHOTO BKIFOUEHUS
B JKH3Hb COLMYMa, MPOJOJDKEHHMS OOpa30BaHUs B Pa3IUYHBIX 00JIACTSX, HE CBSI3aHHBIX
HEIOCPEICTBEHHO C XUMUEH.

CocrapngomuMy npeaMera «XUMHs ABIsAIOTCS 0a30Bble Kypchl - «Opranuyeckas
xumus» u «OOmas M HeopraHuyeckas XUMHS», OCHOBHBIM KOMIIOHEHTOM COZEpXaHHs
KOTOPBIX SIBJISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAHHM 10 HEOPraHM4YEeCKOW XUMHH (C
BKIIIOUEHUEM 3HaHUW U3 0OIIedl XuMuu) U opranudeckoi xumuu. dopMupoBaHue TaHHOM
CHCTEMBI 3HAaHUH MPH U3YUECHUU MpeIMeTa 00ecreunBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCErO
MHOTr000pa3us BeIIeCTB Ha OCHOBE OOIMX MOHATUH, 3aKOHOB U TEOPUN XUMUH.

CrpykTypa coaepxkaHusi KypcoB - «Opranudeckas xumus» u «OOmas #u
HEOpraHuyeckas XUMHUs» cHOPMUPOBAHA B IMPOrpaMMe MO XMMHH Ha OCHOBE CHUCTEMHOTO
MOJIX0Ja K M3YYEHHI0 yuyeOHOro marepuana v oOyClIOBI€HA HCTOPHUYECKH OOOCHOBAHHBIM
pa3BUTHEM 3HAHUM Ha OoNpeeNEHHBIX TEOPETUUECKUX YPOBHAX. B Kypce oprannyeckoit Xumun
BEIIIECTBA PACCMaTPUBAIOTCSI HAa YPOBHE KJIACCUYECKOM TEOPUU CTPOCHHSI OPraHMYECKHUX



COCIMHEHUH, a TAK)KE HA YPOBHE CTEPCOXMMHMYECKHX M DIIEKTPOHHBIX IPEACTABICHUN O
cTpoeHuu BemiecTB. CBeZieHHUs 00 M3y4aeMbIX B Kypce BELIECTBAaX JAIOTCS B PAa3BUTHUU - OT
YIIJIEBOAOPOAOB JI0 CIOKHBIX OMOJIOTHYECKH aKTUBHBIX COeMHEHUU. B Kypce oprannyeckon
XMMHHU TIOJTy4aroT pa3BUTHE C(HOPMHUPOBAHHBIE Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs
NepBOHAYANIbHBIE TMPEJCTABICHUSA O XHMHYECKOH CBSI3H, KJIACCH(PHKAIMOHHBIX MPU3HAKAX
BEULIECTB, 3aBUCUMOCTH CBOMCTB BEIECTB OT UX CTPOEHUS, O XMMUUYECKON PEaKLIUH.

B npeamere «Xumusa» 06a30BOro ypoBHS paccMaTpHUBAeTCsl M3YYEHHBIH Ha YpOBHE
OCHOBHOTI'O 00111ero 00pa3oBaHUs TEOPETUUECKUN MaTepuan U (PaKTOIOrHYeCKHe CBEIEHUS O
BEIIIECTBAX U XUMHUUYECKOW peakuuu. Tak, B 4acTHOCTH, B Kypce «OO1asi 1 HeopraHuuecKas
XUMHUS» 00YJarOIUMCs TIPEIOCTABISAETCS BO3MOKHOCTh OCO3HATh 3HAUCHHE MTEPHOANYECKOTO
3aKOHA C OOIETEOPETUUECKUX U METOJOJIOTHUECKUX MO3UIMMN, TIy0Ke MOHATh UCTOPUYECKOE
M3MeHeHHe (QYHKITMA 3TOro 3aKOHA - OT 0000IIaroIIei 10 OOBICHSIONICH U POTHO3UPYIOIIEH.

Enunas cucrema 3HaHUN O BaKHEUIINX BEUIECTBAX, UX COCTaBE, CTPOCHHUH, CBOMCTBAX
U TPUMEHEHUH, a TaKKE O XMMHMUYECKHX PEaKLUUAX, UX CYIIHOCTM M 3aKOHOMEPHOCTSIX
IIpoTeKaHus AonoiHsAercs B Kypcax 10 u 11 kiaccoB anemMeHTaMu coepiKaHUs, UMEIOIIMMU
KYJBTYpPOJOIMYECKUI M NPUKIAJHOW XapakTep. DT 3HAHUS CHOCOOCTBYIOT MOHMMAaHUIO
B3aMMOCBSA3M XHMHUU C JpPYTMMHU HayKaMM, PacKpblBalOT €€ pOjb B IIO3HABATCIIBHOM U
NPaKTUYECKON JEATEIBHOCTH YENIOBEKa, CIOCOOCTBYIOT BOCHUTAHUIO YBKEHHS K IPOIECCY
TBOpYECTBA B 00J1aCTU TEOPUU U MPAKTUUECKUX NPUIIOKEHUN XUMUHU, TIOMOTalOT BBIITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M IMYHOCTHO 3HAYMMBIX MPOOIIEMax, CBI3aHHBIX C XUMHEH,
KPUTHUYECKH OCMBICIUBATh HHPOPMALIUIO U IPUMEHATH €€ I [TONOJHEHMSI 3HAaHUH, pelieHus
VHTEJJICKTYaJIbHBIX W OKCIEPUMEHTAJbHBIX HCCIENOBaTeNbCKUX 3anad. CopepxaHue
y4eOHOro npeaMeTa «XUMHs» JaHHOTO YPOBHS U3y4YeHUs OPUEHTUPOBAHO HA (POPMHUPOBAHUE
y 00yJaromuxcs MUPOBO33pEHYECKONH OCHOBBI JUIs TOHUMaHUs (UI0CO(CKUX HJIeH, TAKUX KaK:

MaTepHalbHOE €AMHCTBO HEOPTaHUYECKOr0 U OPraHUYEeCKOro MUpa, 00yCIOBICHHOCTh
CBOICTB BEILECTB UX COCTABOM U CTPOCHHUEM, IIO3HABAEMOCTb IIPUPOJHBIX SBICHHUH IYyTEM
HKCIEPUMEHTAa M PELIEHUS MPOTUBOPEUMH MEXAY HOBBIMH ()aKTaMH M TEOPETHYECKUMHU
NPEINOChUIKAMHU, OCO3HAHHWE POJIM XMUMHUU B PEIICHUH JKOJOTMYECKHX MpoOJieM, a TaKxke
npobsieM cOepeKeHUsl dHEPreTUYECKUX PECypCcoB, ChIPbsS, CO3JAAHMUSI HOBBIX TEXHOJIOTUH U
MaTepHaJIOB.

B mnnane pemeHus 3ajad BOCIUTAHMSA, PAa3BUTHUA U COLMAIM3ALMU OOy4aroIIMUXCs
IPUHATHIE MTPOrPAMMOM MO XMMHM IMOIXOJbl K OINPENEICHUIO COAEPKAHHUS M MOCTPOCHHUS
npeaMera IMpeaycMaTpuBaloT (opMHUpoBaHHE y OOYYarOIUXCS YHHBEPCAJIBHBIX YYEOHBIX
JecTBui, UMeronMX 0a30BOe 3HAUYEHHUE JUISl Pa3iMYHBIX BUJOB JEATEIbHOCTU: PELICHUS
npobisieM, MoucKa, aHamu3a U 00paboTKM MH(OpPMALMK, HEOOXOIUMBIX Ui MPUOOPETEHUS
OMbITa MPAKTUYECKOW M MCCIIEI0BATENbCKONW JESITENbHOCTH, 3aHUMAIOIIEH Ba)KHOE MECTO B
MO3HAHUH XUMUH.

B npakTuke npenosaBaHusi XMMUU Kak Ha YPOBHE OCHOBHOTO 00111ero 00pa30BaHus TaK
U Ha YpOBHE CpeaHero oodmero oOpa3oBaHUS, NpPU ONpPEIENCHUH  COJAepKaTeabHON
XapaKTEepUCTUKU LieJel M3y4eHMs MpEeIMETa HANpaBiICHUEM INEPBOCTENEHHOM 3HAYMMOCTHU
TPaJUIIMOHHO TpPU3HAETCS (OPMHUPOBAHME OCHOB XHUMHUYECKOM HaykHM Kak o0jacTu
COBPEMEHHOI'0 €CTECTBO3HAHMS, NMPAKTUUYECKON NEATEIbHOCTH YE€IOBEKa U KaK OJHOTO W3
KOMIIOHEHTOB MHPOBOM KynbTypbl. C METOAMYECKOM TOYKHM 3pEHUSI TaKOW IOAXOJ K
OTIpeIeNICHUIO LIeJIel N3yUeHHsI IpeAMETa SBISETCS BIIOJIHE ONPaBAaHHbIM.

['maBHBIMEH HENAMH HW3y4eHHsI TpeaMeTra «XUMHUS» Ha ypOBHE CPEIHEro oOIero
o0Opa3oBaHus Ha 0a30BOM YPOBHE SIBJISIOTCS:



(dhopMHUpOBaHHE CHUCTEMBl XHMHUYECKHX 3HAHUM KaK BaXKHEWINEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOI KapTHHBI MHpa, B OCHOBE KOTOPOM JIeXKaT KIIIOUEBbIE IOHATHS,
dbyHaaMeHTaNbHbIC 3aKOHBI U TEOPUH XUMHUH, OCBOCHHE S3bIKA HAYKH, YCBOCHHE U IOHUMAaHUE
CYIIHOCTH JOCTYIHBIX OOOOIIEHUH MHPOBO33PEHUYECKOIO XapaKTepa, O3HAKOMIIEHHE C
UCTOpUEHN UX Pa3BUTHS U CTAHOBIICHUS;

(dbopMHpOBaHKE U pPa3BUTHE NPEACTABICHUIN O HAyYHbIX METOJJaX NO3HAHUS BEILECTB U
XMMHUYECKHX PeaKLui, HeOOXOAUMBIX JJIsl IPUOOPETEHNUs YMEHUI OPUEHTHPOBATHCS B MHUpE
BEUICCTB M XMMHYECKUX SBJICHHHM, HMEIOIUX MECTO B IPHUPOAE, B IPAKTUYECKOW H
IIOBCEIHEBHOM JKU3HY;

pa3BUTHE YMEHUH U CIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJIOJEHUEM U
00BSICHEHNEM XMMUYECKOT0 SKCIIEPUMEHTA, COOTIOACHNEM MTPaBUII O€30MacHOT0 0OpaIeHus ¢
BELIECTBAMH.

CopepxarenpHas XapaKTepUCTHKA LIeJIEN U 3aja4 U3yUEHUs IPEAMETA B IPOrpamMMe 110
XUMHUHM YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBMM C HOBBIMU IPMOPUTETAMHU B CHCTEME
cpeanero oduero obpaszoBaHus. CerojaHs B MNpeNnojaBaHUM XUMUU B OOJbIIEH CTEeNeHU
oTHaérTcss  MPEeANOYTeHHE  IPAKTUYEeCKOM  KOMIIOHEHTEe  coJepXkaHus  oOydeHus,
OPUEHTHPOBAHHOM Ha TOATOTOBKY BBITYCKHHMKA OIOLIE00pa30BaTEIbHON OpraHu3alui,
BJIQJICIOIIETO HE HAOOPOM 3HaAHWH, a (PYHKIIMOHATLHOW TPAMOTHOCTBIO, TO €CTh CIIoco0aMu H
YMEHMSIMHU aKTUBHOTO IOJIYYE€HUS 3HAHUN U IPUMEHEHUS UX B pEalbHON )KU3HU JIJIS1 pELICHUS
IPAKTUYECKUX 3ajau.

B oroi cBa3uM npum um3ydeHuu npenMera «XuMUs» JOMHUHHUPYIOLIEE 3HAYeHUE
nproOpeTaroT TaKUe LENU U 3a/1a4H, Kak:

ananTanus OOyyaroIIMXCsl K YCJIOBUSIM JIMHAMMYHO DPAa3BUBAIOILIErOCs MHpa,
(GopMHpOBaHHE HHTEIUIEKTYaJbHO PA3BUTOM JIMYHOCTH, TOTOBOM K CamM000pa30BaHMIO,
COTPYIHUYECTBY, CAMOCTOATEIbHOMY IIPUHATUIO TIPAaMOTHBIX PEIIEHUH B KOHKPETHBIX
JKU3HEHHBIX CUTYalUsX, CBA3aHHBIX C BEIIECTBAMU U UX IIPUMEHEHUEM;

(dbopMHpoBaHHE Yy OOYYaIOLIUXCSI KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIMIA),
UMEIOUINX YHUBEpPCAJIbHOE 3HAu€HUEe JUIsl Pa3IMUHBIX BHUJIOB JEATEIbHOCTU: PpEIICHUS
npobisieM, MoMCKa, aHalu3a U 0O0paboTKM MH(OpPMALMK, HEOOXOIUMBIX Ui MPUOOPETEHUS
OMbITa JIEATENbHOCTH, KOTOpas 3aHMMaeT Ba)KHOE MECTO B MO3HAHMM XMUMHH, a TaKXKe IS
OLIEHKH C TIO3ULUH SKOJIOTHUECKOM 6€30MaCHOCTH XapaKTepa BIUSHUS BELIECTB U XMMUYECKUX
IIPOLIECCOB HAa OPraHM3M 4Y€JI0BEKa U MIPUPOAHYIO CPELY;

pa3BUTHE II03HABATEIBHBIX HHTEPECOB, HWHTEIUIEKTyaJBHBIX M  TBOPYECKHX
CHOCOOHOCTEHN 00yYaroLINXCsl: CHIOCOOHOCTH CAaMOCTOSITEILHO NPUOOPETaTh HOBBIE 3HAHUS 110
XUMHUM B COOTBETCTBUM C JKU3HEHHBIMU HOTPEOHOCTSIMM, HCIIOJIb30BATh COBPEMEHHBIE
MH(OPMaLlMOHHBIE TEXHOJOTUU AJI MOMCKAa WM aHalIW3a y4eOHOW M HAy4dHO- MOMYJISIPHOM
MH(pOpMalli XUMUYECKOTO COICpPKAHMS,;

dbopMUpoBaHME U pa3BUTHE Yy OOYYAIOIIMXCS AaCCOLMATUBHOIO U JIOTUYECKOTO
MBILICHHS, HaONI0aTeNbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOCHHO
HE0O0XO/IMMBI, B YaCTHOCTH, MPH IJIAHUPOBAHUH U IPOBEIEHUN XUMHUYECKOTO IKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOy4aromuxcsl yOeKAEHHOCTH B T'yMAaHHUCTUYECKOM HampaBIEHHOCTH
XUMHUH, €€ BaXHOW pPONM B pelmieHHMH II0OANbHBIX MpoOJeM  palMoHaTIbHOTO
MPUPOIONIOIB30BaHUS, TIOTIOJIHEHUS SHEPreTHUYECKUX PECYPCOB U COXpPAHEHHS MPUPOJIHOTO
paBHOBECHsI, OCO3HAHHUS HEOOXOAMMOCTH OEpeXHOr0 OTHOLIEHUS K IMPUPOAE U CBOEMY
3JI0POBBIO, a TAKXKE MPUOOPETEHUS OTIBITA UCIIOJIB30BAHUS MTOJTYUYEHHBIX 3HAHUH ISl IPUHSITUS
IPaMOTHBIX PEIIEHUN B CUTYaLlUsAX, CBSI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.



Henu u 3apaun u3ydyeHus npenMera « XUMHs TOTYyYHIA MOIPOOHYI0O METOINYECKYIO
MHTEpIIpeTanuio B pasnene «llnaHupyemsle pe3ysbTaTbl OCBOEHUS IIPOrpPaMMBbl IO XUMHUNY,
TaKuM 00pazoM obecrieueHo YETKOe MPEACTABICHNE O TOM, KaKue 3HAHHUS U YMEHHUS UMEIOT
IPsIMOE OTHOILIEHUE K PeaIn3allii KOHKPETHOH LIEIH.

B yue6HOM miane cpenHero o0miero oopazoBaHus npeaMeT «XUMus» 6a30BOTr0 ypoBHS
BXOJIUT B COCTaB MpeaMeTHON o0mactu «EcTecTBeHHO-HAYUHBIE PEAMETHI.

OO6miee ynciI0 YacoB, PEKOMEHIOBAaHHBIX JIJIS1 U3YYCHUS XUMHH - 68 yacoB: B 10 kiacce
- 34 gaca (1 yac B Henento), B 11 kiacce - 34 gaca (1 gac B Henemio).

Conepxanne o0yuenus B 10 kiacce.

Opranuueckast XUMHSI.

Teopernueckne OCHOBBI OPraHU4YECKON XUMHUHU.

[Ipenmer opraHnyeckOM XUMHH: €€ BO3HUKHOBEHHE, PA3BUTHE W 3HAYEHUE B
IIOJIyUEHUU HOBBIX BEIIECTB M MaTepUayIoB. Teopus CTpOEHUS OPraHUYECKUX COETUHEHMM
A.M. bytiepoBa, e€ ocHOBHbIE MO0XKeHUS. CTPYKTypHBIE (POPMYIIbI OPraHUUYECKUX BEIIECTB.
I'omonorus, nzomepus. XUMHUUECKasi CBSI3b B OPraHMYECKUX COEAMHEHUSX - OJMHAPHBIE U
KpaTHBIE CBS3H.

[IpencraBnenne o KiaccuuKaluu OpraHUYECKUX BemecTB. HomenknaTtypa
OpraHMYECKHUX COEIMHEHUI (cucreMaTHdecKas) M TpUBHAJIbHBbIE HA3BAaHUS BaKHEHIINX
IpeJICTaBUTENIEN KJIACCOB OPraHUYECKHUX BELIECTB.

DKcrepuMEHTAIbHBIE METO/Ibl U3YUEHUS BELIECTB U UX MPEBPAILEHUN: 03HAKOMIICHHE
¢ oOpa3amMu OpraHUYeCcKUX BEIIECTB U MaTepHUaIaMy Ha KX OCHOBE, MOJICIIMPOBAHUE MOJIEKYJI
OpraHMYECKUX BEIIEeCTB, HAOMIOJEHHME U OMHCAHHE JEMOHCTPAIIMOHHBIX OIBITOB IIO
MPEBpAICHUIO OPraHMYeCKUX BEIIECTB IPU HarpeBaHuu (IJIaBI€HHE, OOYIIMBaHUE H
TOpEHUe).

YTrieBogopobl.

AJKaHbI: COCTaB U CTPOCHHME, TOMOJIOTHYECKUU pAl. MeTaH M 3TaH - mpocTerIne
IPEJICTAaBUTENIN aJIKaHOB: (U3MYECKHEe U XMMHUYECKHME CBOWCTBA (peaklMH 3aMEIIeHUs U
TOpEeHUs ), HaXOXKACHNUE B IPUPO/IE, IOTYyUEHHE U TPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOEHHE, TOMOJIOTUYECKHH psil. DTUIIEH U MPOIUJIIEH - TPOCTEHIIINE
NPEJICTABUTENIN AIKEHOB: (PU3MYECKHE M XUMHUYECKHE CBOMICTBa (peakluu THUIPUPOBAHMS,
raJIOT€HUPOBAHMUS, TUIPATAllMH, OKUCIIEHUS U TIOJIMMEPHU3ALIAN ), IOYYEHUE U IPUMEHEHUE.

Ankanuensl: Oyragauen-1,3 u metunOyraauen-1,3: cTpoeHne, BaXKHeHIIe XUMUYECKHe
cBo¥icTBa (peakuus noaumepusanun). [lonyueHre CHHTETHYECKOTO KaydyKa 1 Pe3UHBbI.

AJNKHMHBI: COCTaB UM OCOOEHHOCTH CTPOEHHMS, T'OMOJIOTHUECKUH psl. AIETUJIeH -
NpOCTEHIINK MpeACTaBUTENb AJIKMHOB: COCTaB, CTPOCHHE, (U3MUECKHE U XUMHUYECKHE
CBOICTBa (peakuuu T'HIPUPOBAHUS, TaJOT€HUPOBAHUS, THAPATALIMU, TOPEHNUS), TIOTyYEHHE U
IIPUMEHEHUE.

Apensl. benzon: cocras, cTpoeHne, GU3NUECKUE U XUMHUYECKUE CBOMCTBA (pEeakiuu
TAJIOTEHUPOBAHUS U HUTPOBAHUs), IOJYYEHHE U TpUMEHEHHEe. TOKCHYHOCTh apeHOB.
I'eneTnyeckas CBSI3b MEXAY YIVIEBOJOPOIaMH, IPUHAIEKAIIUMHU K Pa3IMYHbIM KJIaccaM.

[TpupoHbIe UCTOUHUKH YTIAeBOAOPOAOB. [IpupogHbIil ra3 u nonyTHele He()TAHBIE ra3bl.
Hedts u e€ mnpoucxoxaenue. CrocoObl mnepepaboTkH He(TH: MEperoHka, KpPeKUHT
(TepMHUYECKH, KaTaIUTUUECKUil), muponu3. [IpoaykTsl nepepaboTku HEPTH, X TPUMEHEHHE
B IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yrosib 1 MpoayKThI €ro nepepaboTKu.

DKcriepuMeHTaIbHbIE METO/Ibl 3YUEHUS BEIIECTB U UX MPEBPAIICHUN: O3HAKOMJIEHUE
¢ o0pasmamu MjacTMacc, KaydyKoB U pe3uHbl, Kouiekuuu «HepTb» u  «Yromby,



MOJIECJIMPOBAHUE  MOJIEKYJ  YIJIEBOJOPOAOB M  TaJOrCHONPOU3BOIHBIX, IPOBEICHHE
NPaKTUYECKON paboTHI: MOIyuYeHHE STHIICHA U U3yYCHHUE €r0 CBOMCTB.

Pacuérnsble 3anaum.

Bbruuciienuss mo ypaBHEHHUIO XMMHYECKOW peakiuu (Macchl, 00bEéMa, KOJIMYECTBa
MCXOJIHOTO BEIIeCTBAa WJIM MPOAYKTAa PEAaKLUUHU 1O M3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOT'O U3 UCXOJIHBIX BELIECTB WIN IPOJYKTOB PEAKLIUN).

Kucnoponcoaepxaiue OpraHu4eCKue COeIUHEHMS.

IIpenenpHble 0OJHOATOMHBIE CHUPTHL. MeTaHON M 3TaHOI: CTpOeHHE, (PU3NYECKUE U
XMMHUYECKHE CBOMCTBA (peaklUy ¢ aKTUBHBIMU METaJlJIaMHU, FaJIOr€HOBOAOPOIaMH, TOPEHUE),
IIpUMeHeHne. BonopoaHble CBA3M MEXKAY MOJIEKyJaMU CHUPTOB. [leficTBHE MeTaHona H
9TAHOJIa HA OPraHU3M YeJIOBEKA.

MHoroaToMHbI€ CHUPTHL. OTHJICHIJIHMKOIb W TIMLEPUH: CTpPOCHHE, (pu3muecKue u
XUMHUYECKHE CBOMCTBA (B3aUMOJICHCTBUE CO IIEJTOYHBIMU METaJlJIaMH, KaU€CTBEHHAas

peakiysi Ha MHOTOaTOMHBbIE cliupThl). JlelicTBUE HAa opraHu3M desnoBeka. [Ipumenenue
[JIALEPUHA U STHIICHIJIUKOJIS.

@deHo: CTpOoeHHE MOJIEKYJbl, (pU3MUecCKue M XUMHUYECKHE CBOWCTBA. TOKCHYHOCTD
denona. [Ipumenenne genona.

Anpnernnsl. @opManbIeru, aueTanbAeTUL: cTpoeHue, pusnueckue

U XUMHYECKHE CBOMCTBA (pEakUuu OKHUCJIEHHMSI U BOCCTAHOBJICHMS, Kau€CTBEHHBIE
peakuun), NoIy4eHne U IpUMEHEHUE.

OAHOOCHOBHBIE TIpElebHbIE KapOOHOBbIE KHCIOTBL. MypaBbUHasT W YKCyCHas
KUCJIOTBI: CTpOEHME, (PU3NYECKHe U XUMHMUYECKHe CBOMCTBa (CBOIicTBa, oOuve Ul Kiacca
KUCJIOT, peakuus STepu(HKaluu), NodydeHue u npuMmeHeHue. CreapuHOBas U OJICMHOBAs
KUCJIOTHl KakK IpPEJCTaBUTENM BBICHIMX KapOOHOBBIX KHUCJIOT. MbLIa KakK COJIM BBICHIMX
KapOOHOBBIX KUCIIOT, MX MOIOIIEE AEHCTBHE.

CroxHble 3pUpbI Kak TPOU3BOJIHBIE KAPOOHOBBIX KUCIIOT. ' MAPOIN3 CIOXKHBIX 3(DUPOB.
Kupsl. I'maponus xupos. [IpuMeHeHne xupoB. bruosnorudeckas poib KUPOB.

VYrneBoabl: cocTaB, KilacCHU(HUKalus YIJIeBOJOB (MOHO-, AM- U IOJUCAXapHUbl).
['moko3a - mpocTedMii MOHOCaxapu: OCOOEHHOCTH CTPOEHMSI MOJEKYJbl, (pU3ndecKkue u
XUMHUUYECKHE CBOWCTBa (B3aumojeicTBue ¢ ruapokcuaoM menu(Il), okucinenne amMmmuadyHbIM
pactBopoM okcuaa cepebpa(l), BoccTaHOBJIeHHE, OpOKEHHE TIIOKO3bI), HAXOXICHHE B
pUpojie, IpUuMeHeHne, Onoaoruyeckas poib. PorocunTe3. PpyKTO3a KaK H30Mep TIHOKO3BI.

Kpaxman u nemronosa kak NpupoAHble nosmMepsl. CTpoeHHEe KpaxMala v LEJTI0I03blI.
dusnueckue 1 XMMUYECKHEe CBOMCTBA KpaxMaia (THIpoJin3, KaUeCTBEHHAs PeaKlns C HOI0M).

DKcrepuMEeHTaJIbHbIE METOJIbl M3YYEHHs BEUIECTB U UX MPEBpALICHH: MPOBEIEHUE,
HaOJII0JIEHUE M OMHMCAHME JEMOHCTPALMOHHBIX OMNBITOB: TOPEHHE CHUPTOB, KAUECTBEHHBIE
peakIu OJHOATOMHBIX CIHUPTOB (OKMcIeHUEe dTaHoyia okcuaoM menu(Il)), MHOrOaTOMHBIX
CUpTOB (B3auMojeiicTBue riMiepuHa ¢ ruapokcunom meau(H)), anpaernnos (oxkucieHue
aMMMa4YHBIM pacTBopoM okcuga cepedpa(l) u ruapokcugom wmenu(Il), B3aumopeiictBue
KpaxMajia ¢ HMOJOM), NPOBEJCHHE IMPAKTHUECKOW pabOThI: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnsle 3anaun.

Bobruncnenuss mo ypaBHEHHIO XMMHMYECKOM peakuuu (Macchl, 00b€Ma, KOJIMYECTBa
HCXOJHOIO BEIIECTBAa WJIM MPOAYKTa PEAKIMH MO HU3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BEUIECTB UM MPOAYKTOB PEAKIINH).

A3oTcoaepikalue OpraHn4ecKue COeTMHEHUS.



AMHUHOKHCIIOTBl Kak aM(QOTEpHble OpraHUYecKue coeAuHeHus. Dusudeckue u
XUMHYECKHE CBOMCTBA aMMHOKMCIOT (Ha NpUMeEpe INIMLKHA). buojormueckoe 3HaueHHE
aMUHOKHCIIOT. [lenTuast.

benku xak npupoaHble BHICOKOMOJIEKYIISIpHBIE coequHenus. [lepBuunas, BropuyHas u
TpeTUYHasi CTPyKTypa OenkoB. XHMMHUYECKHME CBOWCTBAa OEIKOB: TMIPOJIM3, ACHATypaLus,
Ka4eCTBEHHbIE peaKIUU Ha OEJKH.

DKCIepUMEHTAIbHBIE METO/IbI U3YUEHMsI BEILIECTB M MX IIpEeBpallleHHi: HaOm01eHe U
ONKCaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHaTypauus OelKOB IpU HAarpeBaHUM, LBETHbIE
peakiuu OEIKOB.

BricokoMoneKy s pHbIE COETUHEHMSL.

OCHOBHBIE TOHATUS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJUMEpPU3ALNM, CPeAHss MojeKyispHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH - TOJIMMEPU3ALUs U MTOJIMKOHICHCALIMSL.

DKCIepUMEHTAIbHBIE METO/bI U3YUEHHs BEIIECTB U UX MPEBPALLCHUH: 03HAKOMIIEHHUE
¢ oOpa3uamu MpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMAcC, Kay4yKOB.

MexIpeMeTHbIE CBA3H.

Peanunzanus MexnpeMeTHbIX CBsI3el TP U3y4eHUH opraHuyeckoi xumuu B 10 kinacce
OCYILIECTBJISIETCSl YE€pPE3 MCIOJb30BaHUE KaK OOLIUX €CTECTBEHHO-HAYUHBIX NMOHSTHUH, TaK U
HNOHSTUM, SBJSIIOIIMXCS CHUCTEMHBIMHU Il OTIEJIBHBIX IPEIMETOB E€CTECTBEHHO-HAyYHOTO
LUKJIA.

OO0mue ecTecTBEHHO-HAy4YHbIC TOHSTHUS: SBJIICHHE, HAYYHbIN (aKT, TUIOTE3a, 3aKOH,
TEOpHsl, aHalW3, CUHTE3, KJIacCU(PUKAIMs, MEePUOJUYHOCTh, HAOIIOJCHUE, H3MEpPEHUE,
9KCHEPUMEHT, MOJICTUPOBAHHUE.

@dusmka: MaTepusi, SHEpPrus, macca, aToM, 3JEKTPOH, MOJEKYNa, SHEPreTHYeCKHi
YPOBEHb, BEILIECTBO, TEJI0, 00bEM, arperaTHoe COCTOSIHUE BEILECTBA, (U3NUECKUE BEIIMYUHBI U
€/IMHULIbI UX U3MEPEHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMeH BEUIECTB B OpraHu3Me, OTOCUHTE30-
OMOJOTNYECKH aKTUBHBIE BellecTBa (OENKU, YIII€BOIbI, KHUPbI, PEPMEHTHI).

I'eorpacdus: MuHepabl, FOpHbIE IOPO/IbI, ITOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

TexHosorus: NUILEBbIE MPOAYKTbl, OCHOBBI PAI[MOHAJIBHOTO MHUTAHUS, MOIOIIUE
CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKUE TPENapaTbl, MaTEPUAIbl U3 UCKYCCTBEHHBIX U
CUHTETHUYECKHX BOJIOKOH.

Coneprxanue oOyuenus B 11 kiacce.

OO6m1ast 1 HeOpraHUYeCcKask XUMHUSI.

TeopeTnyeckre OCHOBBI XUMUU.

XuMHuuecku ameMeHT. AToM. Sapo artoma, H30TOMBI. DJEKTPOHHAas 000JO0YKA.
DHepreTuyecKre ypOBHH, OYPOBHU. ATOMHBIE OpOUTAIIH, S-, p-, d- ameMeHThl. OCOOCHHOCTH
pacmpeeneHus IEKTPOHOB MO0 OPOUTAISIM B aTOMAaX AJIEMEHTOB MEPBBIX YETHIPEX MEPUOIOB.
DneKTpOHHasE KOH(PUTYpAIIHs aTOMOB.

[Iepuonnueckuii 3akoH u llepuoandeckass cucremMa XUMHUYECKUX 3yeMeHTOB J[.U.
MenneneeBa. CBs3p mnepuoanudeckoro 3akoHa u Ilepmoanueckoil CHUCTEMBI XMMHYECKUX
anemeHToB J[.MI. MenaeneeBa ¢ COBpEMEHHON TEOPHEN CTPOEHUs aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHUSI CBOMCTB XMMHYECKHX DJEMEHTOB M O0pa3yeMbIX MMM MPOCTBHIX M CIOXKHBIX
BEIIIECTB T10 TPYyMIaM U TIeproiaM. 3HaY€HHUE MePUOANIECKOT0 3aKOHA B PA3BUTHHU HAYKH.

Crpoenue BemiecTBa. XUMHYECKasl CBsI3b. BUIbl XMMHYECKOH CBsI3U (KOBaJleHTHAast



HEMOoJIsIpHasl U MOJsIpHAasi, HOHHAsA, MeTaJunueckas). MexaHu3mbl 00pa3oBaHMsI KOBAJIEHTHOMN
XUMHUYECKOH CBsI3U (0OOMEHHBIN U IOHOPHO-AaKIENITOPHBIN). BomopoHas cBsi3b. BaneHTHOCTD.
DneKTpoOoTpULATENbHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI U aHUOHBI.

BemectBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BellecTBa. THUNBl KPUCTAUIMYECKUX PEIIETOK. 3aBUCHUMOCTh CBOWCTBA BEIIECTB OT THUIA
KPUCTAJTIMYECKON PEIIETKH.

Ilonsate o aucnepcHbIX cuctemax. VICTUHHBIE W KOJUIOMAHBIE pacTBOpbl. MaccoBas
JI0JIs1 BELIECTBA B PaCTBOPE.

Knaccupukanus HeopraHudyeckux coeauHeHuil. HoMeHknatypa HeopraHm4eckux
BellecTB. ['eHeTndeckas CBsSI3b HEOPraHMYECKUX BEIIECTB, MPUHAICKAMMUX K Pa3IUYHBIM
KJIaCCaM.

Xumuueckasi peakius. Knaccudukanus XUMHUECKUX PEeaKUUid B HEOPTaHUYECKOH U
OpraHMYECKON XMMHH. 3aKOH COXPAaHEHHS MACChl BEIIECTB, 3aKOH COXPAHEHUS U IIPEBPAILICHUS
SHEPruy NPU XUMHYECKUX PEAKLUAX.

CkopocTb peakuuu, e€ 3aBUCUMOCTb OT Pa3IUYHBIX (akTopoB. OOpaTHUMbIE PEAKIIHU.
Xnmuyeckoe paBHoBecue. DakTOpbl, BIUAIOLNIME HA COCTOSIHHME XUMHUYECKOTO PAaBHOBECHS.
[Tpunnun Jle [latense.

Onexrponutnyeckas aucconuanys. CHIbHbIE U c1a0ble AIeKTpoiIuThl. Cpeaa BOJHBIX
pPacTBOpOB BEILECTB: KHCIIas, HEUTpabHas, IeouHas. Peakiny HOHHOTO oOMeHa.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKcrepuMEHTAJIbHBIE METO/Ibl U3YUEHUS BELECTB U MX MPEBpAILEHUI: IEMOHCTpAIHs
tabmun «Ilepuonuueckas cuctema xumuueckux siemeHToB .M. MenzaeneeBa», usydenue
MoJeNlell  KpUCTAUIMYECKUX PEUIETOK, HaOMI0JeHHE U ONMCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMNBITOB (pa3iIoKEHUE NEPOKCHJA BOAOPOJA B MPUCYTCTBUM KaTaaU3aToOpa,
OIpEEIIEHUE CPEbl PACTBOPOB BEILECTB € MOMOLIBI0 YHUBEPCATIBHOIO HHIUKATOPA, PEAKLIMH
HMOHHOT0 OOMEHa), MPOBEJICHHE MPAKTUUECKOH paboThl «BnusHue pa3nuyHbIX (aKTOPOB HA
CKOPOCTb XUMHUYECKOU PEAKIINM».

Pacuérneble 3anaun.

Pacu€rbl mo ypaBHEHHMSM XHUMHUYECKHUX pPEaKIHil, B TOM YHCJIE TEPMOXHMHUYECKHE
pacy€Thl, paCcU4ETHI C UCIIOJIB30BAHUEM ITOHATHUS «MAcCOBasi A0JIS BELIECTBAY.

Pasnen 2. Heoprannueckast Xumusl.

Hemerannsl. Ilonoxenne HemeramuioB B Ilepuogudeckoll cucTeMe XUMHYECKHX
snemeHnToB J[.1. MenneneeBa u 0cOOEHHOCTH CTpoeHust aToMoB. du3nueckue cBoiicTBa

HEMEeTaJlJIOB. AJJIOTPONUS HEMETAJIOB (Ha MpHUMepe KHUCIOopoAa, cepsl, ¢ochopa u
yrieposa).

XUMHYECKHE CBOMCTBA BAKHEHIINX HEMETAIJIOB (TaJIOTEHOB, CEephl, a30oTa, (ocdopa,
yriaepoja M KpPEeMHMs])) U HUX COEJUHEHHH (OKCUAOB, KHCIOPOJACOAEPKAIIUX KHUCIOT,
BOJIOPOJHBIX COCTMHECHUH ).

[IpumeHeHNne BaKHENIINX HEMETAJUIOB U UX COETUHEHU.

Mertainnsl. [lonoxenne MeramioB B [lepuonnyeckoil cucreMe XMMUYECKHUX YIIEMEHTOB
J.1. MenneneeBa. OcoOEHHOCTH CTPOEHUS IIEKTPOHHBIX 000JI04€K aTOMOB MeTau1oB. OO01ime
¢u3nueckue cBoiicTBa MeTasioB. CrjlaBbl METAIIOB. DJIEKTPOXUMUYECKUNA psifl HANPSHKEHUH
METaJUIOB.

XHWMHYECKHE CBOMCTBA BAKHEUIIMX METAUIOB (HATPHM, KalWi, KaJbI[Ui, MarHwi,
ATIOMUHHM, IIUHK, XPOM, JKEJI€30, MEJIb) U UX COCTMHECHUM.

O61ue cnocoObl nmoxydeHus: MeTauioB. [IpuMeHneHue MeTasuioB B ObITY U TEXHHUKE.



OKCIIEpUMEHTAJIBHBIE METOJbl M3Y4YECHHs BEIIECTB M HX IPEBPALICHUI: H3y4YCHHE
KoJIeKIMu «MeTaisl ¥ CIUIaBbl», 00pa3lloB HEMETAIOB, PEIICHUE SKCIEPUMEHTATbHBIX
3ama4, HaONIOJEHWE ©  ONKMCAHUE JIEMOHCTPAIMOHHBIX M JAOOPAaTOPHBIX  ONBITOB
(B3auMo/ielicTBUE THIPOKCH/Ia aTIOMUHUS C PACTBOPAMU KHUCIIOT U ILEI0YEH, KaueCTBEHHBIE
peaKiuy Ha KaTUOHBI METAJLJIOB).

Pacuérnble 3anaun.

Pacuétsl Macchl BeniecTBa WM 00bEMa ra3oB 110 U3BECTHOMY KOJMYECTBY BELIECTBA,
Macce Win 00bEMY OJJHOIO M3 YYaCTBYIOLIUX B peaklMU BELIECTB, pacuéThl Macchl (00bEMa,
KOJINYECTBA BEILECTBA) MPOAYKTOB PEAKLIUHU, €CIIH OJIHO U3 BEIIECTB UMEET IPUMECH.

XuMHus U KU3Hb. MeXIpeIMETHbIE CBA3H.

Ponp xumuum B obOecrnieueHUM SKOJOTMYECKOW, SHEPreTHYECKOM | MHIIEeBOM
0€30MacCHOCTH, Pa3BUTUHM MeIUUUHBL. [IOHATHE O HayyHBIX METOJax IO3HAHMS BELIECTB U
XUMHUYECKUX PEaKIUM.

IIpencraBnenus o0 OOMX HAYYHBIX MPUHIMIAX [POMBIIUICHHOIO IOJIy4eHHs
BaXHEHILNX BEILECTB.

YenoBeKk B MHUpE BEIECTB M MAaTEPUANIOB: BAXKHEUIIME CTPOUTEIIBHBIE MAaTEpHAalIbI,
KOHCTPYKLIMOHHBIE MaTepHajbl, KPaCKU, CTEKJIO, KEpaMUKa, MaTEpHUaibl I DIEKTPOHMKM,
HaHOMAaTepHallbl, OpPraHM4eCKUE U MUHEpPAJIbHbIE y10OpEHUS.

XuMUs U 30pOBbE YEIOBEKA: MpaBUiIa UCIOIb30BaHUS JIEKAPCTBEHHBIX MPENaparTos,
npaBuiia 6€30MaCHOr0 MCII0JIb30BaHMs PENapaToB ObITOBOM XUMHUHU B TIOBCEITHEBHOM JKU3HU.

Peanu3zanus MeXIpeIMETHBIX CBSA3€H IPU U3YYEHUU OOLIEH U HEOPraHUYECKON XUMUU
B 11 Kkjacce OCYIIECTBIISIETCS 4e€pe3 HCIOJb30BaHUME KaK OOLIUMX €CTeCTBEHHO-HaY4HBIX
MOHSITUM, TaK ¥ IOHATUH, SBIIAIOIUXCS CUCTEMHBIMU JJIS1 OTAEIbHBIX IIPEIMETOB €CTECTBEHHO-
HAy4YHOI'0 LIUKJIA.

OOuie ecTeCTBEHHO-HAy4YHbIE IMOHSTHSA: HAayuyHBIH (DaKT, TUIOTE3a, 3aKOH, TEOpus,
aHalu3, CHUHTe3, Kiaccuukauus, MEePUOAUYHOCTb,  HAOIIOAECHUE,  HKCIEPUMEHT,
MOJIEJTMPOBAaHUE, U3MEPEHUE, SIBICHUE.

®dusuka: Marepusi, SHEpPrus, Macca, aToM, dJIEKTPOH, IPOTOH, HEUTPOH, UOH, U30TOII,
PaAMOaKTUBHOCTh, MOJIEKYJIa, SHEPTETUUECKUI YPOBEHb, BEILIECTBO, TE€NO, 00BbEM, arperaTHoOe
COCTOSIHUE BEIlECTBA, PU3NUYECKUE BEIUNYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: xnerka, opraHusM, sKocucTema, Omochepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OpPraHU3MeE.

I'eorpadus: MuHepanbl, TOpHbIE TOPOJIbL, TOJE3HBIE HCKOMIAEMbIE, TOIUIUBO, PECYPCHI.

TexHonorua: XUMHMYECKass  IMPOMBILUIEHHOCTb,  METAJULYPrus, IPOU3BOJACTBO
CTPOUTENIbHBIX MaTepHasos, CEJIbCKOXO03SIICTBEHHOE MIPOU3BO/JICTBO, MUIIEBast
IPOMBIIIIEHHOCTh, (papMaleBTHUECKasi MPOMBIIIJIEHHOCTh, MPOU3BOACTBO KOCMETHYECKUX
[penapaToB, IPOU3BOJCTBO KOHCTPYKIIMOHHBIX MaTEPUAJIOB, JJIEKTPOHHAS TPOMBIIIJIEHHOCTH,
HAHOTEXHOJIOTUH.

[Inanupyemble pe3ynbTaTbl OCBOCHHS IPOrpPaMMBbl [0 XMMHHM Ha YPOBHE CPEIHETO
o011ero o0pa3oBaHus.

@®I'OC COO ycranaBiuBaeT TpeOOBAaHUS K pe3yJibTaTaM OCBOCHHUS O0YyYaroIIMMUCS
porpaMM cpeHero oouiero oopa3zoBaHus (JINYHOCTHBIM, METAIIPEIMETHBIM U MTPEIMETHBIM).
Hayuno-MeTonnyeckoil OCHOBOM st pa3pabOTKU IUIAHUPYEMBIX Pe3YyIbTaTOB OCBOCHHUS
IIPOrpaMM CpeHEro 00I11Iero 00pa30BaHus ABISETCS CUCTEMHO-/IEATEIbHOCTHBINA MOIXO/I.

B cooTBeTcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOAXO0AOM B CTPYKTYpPE JIMYHOCTHBIX
pe3yJbTaTOB OCBOCHHS Mpeamera «XHUMHSI» Ha YpPOBHE CpeAaHero oouiero oOpa3oBaHUs



BBIJICJICHBI CIIEIYIOLIUE COCTABISAIONINE:

OCO3HaHHE 00YJAIOIIUMHUCS POCCHICKON TPasKJaHCKON UACHTUYHOCTH - TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSATEIIBHOCTH U CAMOOIIPEIEIEHHUIO;

HaJIMYMe MOTUBAIUU K O0YYCHUIO;

IeJICHAPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUH TMYHOCTH HA OCHOBE KITFOUEBBIX
LEHHOCTEN M UCTOPUUYECKUX TPAAULINKA 6a30BOM HAYKU XUMUU;

TOTOBHOCTb U CITIOCOOHOCTH 00YUaIOIUXCsI PYKOBOJCTBOBATHCS B CBOCH JIEATEIBHOCTH
LEHHOCTHO-CMBICJIOBBIMM YCTAHOBKAaMH, MPUCYIIMMH LEIOCTHOM CHUCTEME XHWMHUYECKOTO
o0pa3zoBaHus;

HAJIMYHME MPABOCO3HAHUS KOJIOTUYECKON KYJIbTYPHl U CIIOCOOHOCTH CTaBUTh LIETH U
CTPOUTH ’KU3HEHHBIE IJIAHBI.

JIM4HOCTHBIE pE3yJIbTaThl OCBOEHUS NpeAMeTa «XHUMHSA» JOCTUTAlOTCS B E€IUHCTBE
y4eOHOM M BOCHIMTATEIbHOW JIEATENBHOCTH B COOTBETCTBUHM C TI'yMaHMCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU U HJCAIAMH POCCUHCKOIO
IpaXAaHCKOTO OOIIecTBa, MPUHATHIMA B OOIIECTBE HOpMaMH M MpaBHJIaMU TOBEICHUS,
CIOCOOCTBYIOLTUMH IIPOLIECCaM CaMOTIO3HAHMSI, CAMOPA3BUTHUSL M HPABCTBEHHOT'O CTAHOBJICHHUS
JUYHOCTH 00YYarOIINXCSl.

JIM4HOCTHBIE ~ pPE3YJIbTATHI OCBOEHUS npeamera «XUMHUS» OTPaXXaroT
c(OpMHPOBAHHOCTH OIbITA [T03HABATEIBHON U MPAKTUYECKON AEATEIbHOCTU 00Y4aIOIINXCS 10
peanu3aiuy NpUHATHIX B 00ILECTBE LIEHHOCTEH, B TOM UHCJIE B YACTH:

1) IPa)XAaHCKOT'O0 BOCIIUTAHMUSL:

OCO3HaHUs OOYYaIOIIMMHUCA CBOMX KOHCTUTYLMOHHBIX TpaB U 00A3aHHOCTEH,
YBa)KEHUS K 3aKOHY U IPABOMOPSAIKY;

MPEACTABJICHUS O COLMAIBbHBIX HOPMax M IMpaBUiIaX MEXIMYHOCTHBIX OTHOLUEHUN B
KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW JESITENbHOCTH MPH CO3JaHUU YUEOHBIX
IPOEKTOB, pEIIEHWH Y4YeOHbIX M I103HABATENbHBIX 3a]ad, BBINOJIHEHUH XHWMHUYECKUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY M apryMEHTHI
JIPYTUX IPU aHAINU3€ Pa3INYHbIX BUJIOB Y4eOHOU 1eATEIbHOCTH;

2) NaTPUOTHYECKOTO BOCTIUTAHUS:

LIEHHOCTHOTO OTHOILIEHMSI K MCTOPUYECKOMY M HAy4YHOMY HaCJIEJUI0 OTE€YECTBEHHOMN
XUMUU;

YBa)KEHHsI K MPOLIECCY TBOPUYECTBA B 00JIACTH TEOPUHU U MPAKTHUECKOTO MPUMEHEHHUs
XUMHH, OCO3HAHUS TOTO, YTO JOCTHUKEHUS HAYKU €CThb Pe3yJbTaT JUINTEIbHBIX HAONI0IeHUH,
KPOMOTJIMBBIX 3KCIIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPYAa YYE€HBIX U IPAKTUKOB;

MHTEpeca M TO3HABATEJIbHBIX MOTHUBOB B TOJYYEHHMHM M MOCIEAYIOLIEM aHalu3e
MH(}OpPMaLIMU O MEPEIOBBIX JOCTHKEHUAX COBPEMEHHON OT€UECTBEHHONW XUMHUU;

3) JlyXOBHO-HPAaBCTBEHHOI'O BOCIIMTAHHUS:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO ITOBEACHMS;

CIIOCOOHOCTH OLIEHUBAaTh CHUTYallMW, CBSI3aHHBIE C XUMHYECKHUMH SIBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHMS, OPUEHTUPYSICh HAa MOpPaJIbHO-HPABCTBEHHBIE HOPMBI U
LEHHOCTH;

TOTOBHOCTH OIIEHHMBATh CBOE MOBEJEHHE U MOCTYNKH CBOMX TOBAapUIIEH ¢ MO3UIU
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHHWE MOCIEICTBUN ATHUX MOCTYIKOB;

4) (bopMUPOBaHUS KYIbTYPBhI 30POBB:



MMOHUMAaHHUS IEHHOCTEH 370pOBOTO M 0O€30IMacHOro obpasa KU3HH, HEOOXOJIMMOCTH
OTBETCTBEHHOT'O OTHOIICHUSI K COOCTBEHHOMY (DM3HUECKOMY U TICHXUYECKOMY 3JI0POBBIO;

coOroIeHNs TIpaBUII 6€30MacCHOTO OOpAaIeHHs C BEIIECTBAMH B OBITY, TIOBCEIHEBHOM
JKU3HU U B TPYIOBOU JIEATEIHHOCTH;

MOHVMAHUS IIEHHOCTH MPaBWI WHIUBUAYaTbHOTO M KOJUIGKTHUBHOTO OE30MacHOTO
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOLIUX 3/I0POBbIO U KHU3HU JIIOJIEH;

OCO3HAHUs MOCJEICTBUNA U HENPUSTUS BPEIHBIX MPUBbIYEK (YIOTPeOICHUS aJIKOTOJIs,
HapKOTHUKOB, KYpEHHUS);

5) TPYZAOBOT'O BOCIIUTAHUSA:

KOMMYHHKATHBHOW KOMIIETCHTHOCTH B Y4e€OHO-HCCIIECIOBATEIICKON JESITeITbHOCTH,
0OIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTHX BUIAX JACSATCILHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE B PEIICHUU NPAKTHYECKHX 337a4 COIHAIBHOMN
HAIPaBJIEHHOCTH (B paMKax CBOETO KJ1acca, LIKOJbI);

MHTEpeca K MPaKTUYECKOMY M3Yy4eHHUI0 Mpodeccuil pa3auyHoro poja, B TOM YHCIe Ha
OCHOBE IIPUMEHEHUS MTPEIMETHBIX 3HAHUI 110 XUMUU;

YB)KEHUSA K TPYLY, JIOASIM TPYAa U pe3ysbTataM TPYyI0BOM AESITETbHOCTH; TOTOBHOCTH
K OCO3HaHHOMY BBIOOPY MHIWBUYaJbHOW TPaeKTOpUU 00pa3oBaHus, Oyayiiel npodeccuu u
peaym3anii  COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HMHTEPECOB,
CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEOHOCTEH 00IIIecTBa;

6) 9KOJIOTHYECKOTO BOCITUTAHUS:

IKOJIOTHYECKHA  IIeJIECOOOpPAa3HOTO  OTHOIICHWS K MPUPOAC, KaK HMCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMIIe;

MOHUMAaHUS  [JIOOATBHOTO  XapakTepa  AKOJIOTMYECKUX  MpoOjeM,  BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSHUE MIPUPOIHOM U COLIMAILHOM CPEIbl;

OCO3HAaHUS HEOOXOAMMOCTH HCIIOJIb30BAHUS JOCTHKCHUM XUMHHU MJI pPELICHHs
BOIIPOCOB PaIMOHATIHLHOTO MPUPOAONOIB30BAHUS;

AKTUBHOTO HENPUSATHS JCHCTBUM, MPUHOCIIIUX BPE] OKPYKAIOIICH MPUPOITHOHN Cpe/Ie,
YMEHHsI TPOTHO3UPOBATH HEOIATOMPUSATHBIC YKOJIOTUIECKUE ITOCIICICTBUS MPEAITPUHAMAEMBIX
JIEMCTBUN U NPEJOTBPALLATh UX;

HAJIMYUS PA3BUTOTO JKOJIOTHYECKOTO MBIINUICHHS, YKOJIOTHYECKONH KYJIbTYPHI, OIBITA
JESTENIbHOCTH JKOJIOTUYECKOW HAIPaBICHHOCTH, YMEHHUS PYKOBOJICTBOBAThCS HMH B
MO3HABATENbHON, KOMMYHUKATHBHON W COLIMAJIBHOW MPaKTUKE, CIIOCOOHOCTH U YMEHHUS
AKTUBHO MPOTHBOCTOSTH UJICOIOTUU XeMOhoOuu;

7) [IEHHOCTH HAyYHOTO MO3HAHUS:

copmupoBaHHO€™ MHPOBO33pPEHHS, COOTBETCTBYIOMIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTHS HAyKU M OOIIECTBEHHOM MTPAKTUKU;

MMOHVMAaHUs CIEMUPUKA XUMHUA KaK HayKH, OCO3HAaHHS e€ poiiu B (popMHUpOBaHUU
paIMoOHAIBFHOTO HAYYHOTO MBITIICHUS, CO3JIAHUH IIEJIOCTHOTO TIPEICTABICHUS

00 OKpYy’XaroIeM MUpPe KaK O eMHCTBE MPUPOABI M YETOBEKa, B TO3HAHUH MPUPOIHBIX
3aKOHOMEPHOCTEH U pelIeHruH MpoodIeM COXpaHeHUs! IPUPOTHOTO PABHOBECHS;

yOeXAEHHOCTH B 0CO00I 3HAYMMOCTH XUMUU Ui COBPEMEHHOW IMBHIIM3ALNU: B €€
TYMaHHUCTUYECKOW HANpPaBIEHHOCTH M BKHOUM PONU B CO3JJaHUU HOBOM 0a3bl MaTepHalbHOM
KYJIBTYPBI, PEIICHNUHN TII00ATBHBIX TTPOOJIEM YCTOMYHBOTO Pa3BUTHS YEIIOBEUECTBA - CHIPHEBOM,
OHEPreTHYECKON, MHUIICBOM W 3KOJOTUYECKOW O€30MaCHOCTH, B PAa3BUTHH MEIHUIIMHEI,
o0ecrneYeHNH YCIIOBUH YCTICITHOTO TPY/1a M SKOJIOTHIECKH KOM(POPTHOW KU3HU KaKIOTO YieHA
00111eCTBa;



€CTECTBECHHO-HAYYHOM TI'PAMOTHOCTH: ITOHUMAaHMs CYIIHOCTH METONOB IIO3HAHU,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIOCOOHOCTH UCIIOJIb30BATh MOJTyYaeMble 3HAHUS I
aHanmu3a U OOBSICHEHUS SIBJICHUN OKPYXKAIOIIETO MUpPA M MPOUCXOAANINX B HEM M3MEHEHMH,
YMEHUS JielaTh OOOCHOBAHHBIC 3aKIIOYECHUS HA OCHOBE HAYYHBIX (DAaKTOB U MMEIOIIUXCS
JIAHHBIX C LEJIBIO ITOIYYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIBHO MCIIOJb30BaTh XUMHUECKUE 3HAHHUS IJIS PELICHUs
po0JeM B peabHbIX KU3HEHHBIX CUTYaLUsX;

UHTEpEeca K IIO3HAHUI0 M MCCIEAO0BATEIbCKOM JAEATEIbHOCTH; TOTOBHOCTH U
CHOCOOHOCTH K HEPEPHIBHOMY 00Pa30BaHUIO M caMOOOPa30BaHUIO, K AKTUBHOMY I1OJIy4YE€HUIO
HOBBIX 3HAHHUH MO0 XMMUHU B COOTBETCTBUHU C KU3HEHHBIMH MTOTPEOHOCTAMU;

MHTEpeca K OCOOEHHOCTSM Tpyda B pPAa3IMYHbIX cdepax npodeccuoHaTbLHON
JIeATEIbHOCTH.

MertamnpeaMeTHble pe3yabTaTbl OCBOCHHUSI y4yeOHOro mpeamMera «XUMHs» Ha ypOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HaYMMble i1 (OPMHUPOBAHUS MUPOBO33PEHUS 00YUAIOLIMXCS MEXAUCIUILIUHAPHBIC
(MexXmnpenMeTHbIE) OOLIEHAYYHbIE MOHATHS, OTPa)KAIOIIME LEIOCTHOCTh HAyYHOW KapTHHbI
MHUpa U CHelU(PHUKY METOJIOB IMO3HAaHUS, HCIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (Marepus,
BELIECTBO, DSHEPrus, SBJIEHUE, IPOLECC, CUCTEMa, HAay4dHbI (paKkT, NPUHLUI, TUIIOTE3A,
3aKOHOMEPHOCTh, 3aKOH, TEOPHsl, UCCIIEJOBaHKE, HAOII0EHUE, U3MEPEHHUE, IKCIIEPUMEHT U
JpyTHe);

YHUBEpCcaJbHbIE yueOHbIE AeWCTBUS (II03HABATEIIbHBIE, KOMMYHUKATUBHBIE,

peryiasTuBHbIE), oOecneunBaromue GopMupoBanue QyHKIMOHAIBHOW I'PaMOTHOCTH U
COLMAJIbHOM KOMIETEHIIMH 00y4aroInuxcsi;

CIOCOOHOCTh ~ OOYYalOIIMXCSl HCIOJb30BATh OCBOEHHBIE MEXAUCHUIUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS W YHUBEpcajbHble ydeOHbIe IEHCTBUS B I03HABATEIbHOM M
COLIMAJILHOW ITPaKTHUKE.

MertanpeameTHble pe3yabTaThl OTPaXKalOT OBJIA/JEHUE YHHUBEPCAIbHBIMU YYEOHBIMHU
MI03HABATEJIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMU JIEHCTBUSMHU.

OBnazneHne yHUBepCaJIbHBIMU Y4€OHBIMH IT03HABATEIbHBIMU AEHCTBUSIMU:

1) 0a30BbIe JJOTMUYCCKHE JCHCTBU:

CaMOCTOSITENILHO (POPMYJIHPOBAaTh U AKTyaIM3UpPOBaTh MPOOJIEMY, BCECTOPOHHE €&
paccMaTpuBaTh;

OIIPEAEIATh LENH JEATENBHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU UX JOCTHIKEHUS,
COOTHOCHTB PE3YJIbTaThl AEATEIbHOCTHU C IIOCTABICHHBIMU LIEIISIMU;

HCIIOJIB30BaTh NP OCBOCHHWM 3HAHUM MPHUEMBI JIOTMYECKOTO MBIIUICHUS - BBIAEIATH
XapakTepHble MPU3HAKKA IMOHATUM W YCTAHABIMBAaTH KX B3aUMOCBS3b, HCIIOIB30BAThH
COOTBETCTBYIOILIME NOHSTHUS ISl OOBSICHEHUS OT/IENbHBIX (PAKTOB U SBJICHUI;

BBIOMpATh OCHOBAHMS W KPUTEpUU IJs KiIacCU(UKAIMM BEUIECTB U XUMHYECKUX
peaKkuuii;

yYCTaHABJIMBATh IPUUNHHO-CIIEICTBEHHBIE CBA3M MEXKIY N3Y4aeMbIMH SIBICHUSMY;

CTPOUTH JIOTUYECKHE DPACCYXAEHUS (MHIYKTUBHBIC, JIEAYKTUBHBIC, 110 AaHAJOTHH),
BBISBIISATH 3aKOHOMEPHOCTH M ITPOTHBOPEYHS B PACCMAaTPUBAEMBIX SIBICHUSX, (POPMYIUPOBATH
BBIBO/JIbI U 3aKJIFOUEHHS;

MIPUMEHSITH B IPOLIECCE TO3HAHMUSI, HCTIOIb3yEeMbIe B XUMUH CUMBOJIMYECKHE (3HAKOBBIE)
MOJIelH, NpeoOpa3oBbIBaTh MOJENIbHBIE MPEJICTaBICHUS - XUMHUYECKUH 3HAaK (CHUMBON)
3JIEMEHTa, XUMUYecKasi GopMyIa, ypaBHEHHE XUMUYECKON PeakIUy - IPU PEIICHUN YYeOHBIX



MIO3HABATENIBHBIX U MPAKTHUYECKUX 3aJ]1a4, IPUMEHATh Ha3BaHHbIE MOJIEIbHbIE IIPEACTaBICHUS
JUISL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BEIIECTB U XUMUUECKUX PEAKIIHH.

2) 0a30BbIE UCCIIEOBATEILCKUE AEUCTBUS:

BJIaJIETh OCHOBAMHM METOJOB HAYYHOT'O MO3HAHUS BEIIECTB U XUMHUYECKUX PEaAKLUH;
dopMmynupoBaTh 1€MW 3aJa4d  WCCIICAOBAHHS, MHCIOIB30BaTh IOCTABJICHHBIE U
CaMOCTOSTENILHO C(OPMYIMPOBAHHBIE BOIIPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
U1 (OPMHUPOBAHUS THITOTE3bI 110 POBEPKE MPABUIIBHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIaJIeTh HAaBBIKAMU CaMOCTOSATEJIBHOIO IUIAHUPOBAHUS U INPOBEICHUS YYEHHYECKHX
9KCHEPUMEHTOB, COBEPILIEHCTBOBATh YMEHUS HAOJI01aTh 3a X0I0M IIPOLIECCa, CAMOCTOSITEIbHO
POTHO3UPOBATh €ro pe3ynbTar, (HopMyaHpoBaTh OOOOMICHHS W BBIBOJABI OTHOCHTEIHHO
JIOCTOBEPHOCTH PE3YJIbTAaTOB UCCIIEI0BAHMS], COCTABIISITH 000CHOBAHHBIN OTUET O MPOICTaHHOM
pabore;

NpUOOpeTaTh OMBIT YUYECHHUUECKOW HMCCIEeIOBATENbCKOH M TMPOEKTHOM AEATEIBHOCTH,
HPOSIBJIATE CIHOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY IIOMCKY METOJIOB pEIleHUs
INPaKTUYECKHX 3a/1a4, IPUMEHEHUIO Pa3JInYHbIX METO/I0B IO3HAHMUS.

3) pabora ¢ uHdopmarmen:

OPUEHTUPOBATbCSI B PA3JIMUYHBIX HMCTOYHUKAX HHGOpMaAMK (HAyYHO-TIOMYJIsIpHAs
auTepaTypa XHMHUYECKOIO COJEp)KaHUs, CIIpaBOYHble mocobus, pecypcsl HMHTepHeTa),
aHATM3UPOBaTh MH(POPMALHUIO PA3IMYHBIX BUAOB U (OPM NPEACTABICHUS, KPUTHUECKH
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUUBOCTH;

(dbopMyIHpOBaTH 3aMPOCHl U MPUMEHSTH Pa3IMYHbIE METOIBI MPHU MOHMCKE U 0TOOpE
uHpopMaLnu, He0OOXOAMMOM Ui BBITOJIHEHHsI yUeOHbIX 3a1ay ONpeeIEHHOIO THIIA,;

IPUOOPETATh OMBIT UCHOIB30BAHUS HHPOPMALIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH
U Pa3JIMYHBIX IOMCKOBBIX CUCTEM,;

CaMOCTOSITEJIbHO BBIOMpATh ONTHMANbHYIO (hOpMYy NpeACTaBiIeHUs HHDOpMaALUK
(cxembl, TpaduKH, TUArpaMMbl, TAOIHIIbI, PUCYHKH U JIPYTHE);

WCTIOJb30BaTh HAYYHBIH S3BIK B KadecTBE CpEJCTBa MpH paboTe ¢ XUMHUYECKOM
uH(popMaluel: NPUMEHATh MEXMNpeIMETHbIEe ((PU3NYecCKHe M MaTeMaTH4YeCKHE) 3HAKU U
CUMBOJIBI, (hopMyIibl, aOOpEeBHATYpPbI, HOMEHKIIATYPY;

HCIO0JIb30BaTh U MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIIMYECKUE CPEJCTBA HATJISIAHOCTH.

OBnazieHne yHUBEPCAIbHBIMU KOMMYHUKAaTUBHBIMH JIEHCTBUSAMU:

3aJjaBaTh BOIPOCHI MO CYIECTBY 00CYKAaeMO TEMBI B X0/1€ Iajiora /Ui IUCKYCCHH,
BBICKA3bIBaTh MJI€H, (OPMYJIHUPOBATh CBOU MPEUIOKEHUS OTHOCUTEIIBHO BBINOJIHEHUS
NpeI0’KEHHOH 3a/1a4H;

BBICTYIIATh C MIPE3EHTallMel pe3yJIbTaTOB [T03HABATEIbHOMN JIEATEIbHOCTH, HOTyYEHHBIX
CaMOCTOSITENIFHO MJIM COBMECTHO CO CBEPCTHHUKAMH TIPU BBINIOJHEHUH XHUMHUYECKOTO
AKCIEPUMEHTA, NMPAKTUYECKOW pPabOTHI O HCCIEIOBAaHUIO CBOWCTB HM3yYaeMbIX BEILECTB,
peanu3zanuyu yueOHOro mpoekTa U (GopMyIupOBaTh BBIBOJBI MO pe3yibTaTaM MPOBEAEHHBIX
UCCIIEIOBAaHUM MTyTEM COTIIaCOBAHMS MTO3UIMIA B X0/1€ 00CYXIEHUS 1 0OMEHa MHEHHSIMU.

OBnazieHne yHHMBEPCAJIbHBIMU PETYIATUBHBIMU  JIEHCTBUSMHU:  CaMOCTOSITEIBHO
IUTAHUPOBATh M OCYIIECTBIISITH CBOIO MO3HABATENIBHYIO JIEATENBHOCTD, ONpeesss e€ 1enu U
3aJaud, KOHTPOJMPOBAaTH M IO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH MpeilaraeMblid
QITOPUTM JCWCTBUH TIPH BBHIIOJHEHWH YYEOHBIX M HCCIEIOBATEIILCKUAX 3a/ad, BHIOMPATh
HaubOosnee 3(PPeKTUBHBI crMoco0 UX peHieHHus ¢ Y4ETOM IIOJyYeHHUST HOBBIX 3HAHUU O
BEIIECTBAX U XUMHUYECKUX PEAKIIHAIX;

OCYILIECTBIISITh CaMOKOHTPOJIb CBOEW JESTEIbHOCTH HAa OCHOBE caMoOaHalu3a U



CaMOOIEHKHU.

[IpenmeTHbie pe3ynbTaThl OCBOEHUS MPOTpaMMbI CPEIHEro O0Iero odpa3oBaHUs I10
XUMHA Ha 0a30BOM YpOBHE OpHEHTHUPOBAHbI Ha oOecledyeHHue NPEUMYIIECTBEHHO
00111e00pa3oBaTENbHOM u OOICKYIbTYpHOW TMOATOTOBKHM oOyuarommxcs. OHuU
BKJIIOYAIOT CIIeHU(HUUEcKue A y4eOHOro npeamera «XuMus» HaydHble 3HAHWSA, YMEHUS U
CrocoObl JIeHCTBUH MO OCBOCHHUIO, HMHTEPHpPETAlMd U NPeoOpa30BaHUIO 3HAHUN, BHUJIbBI
JESTEIbHOCTH TI0 MOJTYYEHHUIO HOBOTO 3HAHUS ¥ PUMEHEHUIO 3HAHUN B Pa3JIMYHBIX yU4EOHBIX
U pealbHBbIX JXU3HEHHBIX CHUTYallUsX, CBS3aHHBIX C XuMueill. B mporpamMme mo Xumuu
IpeIMETHBIEC PE3yIbTaThl IPEJICTABICHBI M0 TOJaM U3yYeHUSI.

K konmy oOydenus B 10 kjacce npeAaMeTHbIE pe3ylbTaThl OCBOCHHS Kypca
«OpraHuueckas XUuMHs» OTpaXkaroT:

c(hOPMHUPOBAHHOCTH MPEACTABICHUI O XUMHYECKON COCTABIISIOIICH

€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XUMHUH B I03HAHUU SIBJICHUH IIPUPO/BI,

B (GOPMUPOBAHUU MBIIUIEHUS M KYJIbTYPbl JIMYHOCTH, €€ (PYHKIIMOHAIHHOU
IPaMOTHOCTH, HEOOXOAMMOW Ui pEIICHUs MPAKTUYECKHX 3aJad M DKOJOTUYECKH
000CHOBaHHOT'O OTHOIIIEHUS K CBOEMY 3/I0POBBIO U IPUPOJIHOM cperie;

BIIQJICHUE CHUCTEMOM XMMHUYECKUX 3HAHUM, KOTOpas BKIIOYAECT: OCHOBOMOJArarolue
HNOHATUS (XUMMUYECKUH DJIEMEHT, aToM, OJJEKTPOHHas o0oJioYka aTroMa, MOJEKyJa,
BAJICHTHOCTh, AJIEKTPOOTPHIIATEIIEHOCTh, XHUMHYECKas CBs3b, CTPYKTypHas (opmyna
(pa3BépHyTass W COKpamiéHHas), MOJIb, MOJIIpHAs Macca, MOJISPHBIH O00BEM, YTIIEpOIHBIHA
CKeJeT, (yHKIUOHAJbHAs IpyNla, paauKal, U30MEpHs, U30MEpPbI, TOMOJOTUYECKUN pA,
TOMOJIOTH, YTJIEBOAOPOJIbI, KUCIOPO U a30TCOJEpKaIIie COCIUHEHHS, MOHOMED, MOIHMED,
CTPYKTYpPHOE 3BE€HO, BHICOKOMOJIEKYJISIPHBIE COSAMHEHHUS );

TEOpUHU U 3aKOHBI (TEOpHUs CTpOeHHs opraHuueckux BemecTs A.M. bytneposa, 3akon
COXpaHEHUS MaCChI BEILIECTB);

3aKOHOMEPHOCTH, CHMBOJIMYECKUHN S3bIK XUMHH;

MHPOBO33PEHUYECKUE 3HAHMS, JIEKAl[Me B OCHOBE IOHMUMAHUS MPUUYUHHOCTU U
CUCTEMHOCTH XUMHUYECKHX SIBICHUH, (PAKTOJOTMYECKHE CBEICHMS O CBOICTBaX, COCTaBe,
MOJIyYeHUU U OE30MaCHOM MCIOJIb30BAaHUM BAKHEUIIUX OPraHUYECKUX BELIECTB B OBITY U
MPAKTUYECKOHN JESITEIbHOCTH YEJIOBEKa;

COPMHPOBAHHOCTh ~ YMEHMH  BBIABIATH  XapaKTE€pHble TMPU3HAKA  IOHSITHH,
YCTaHABJIMBaTh UX B3aMMOCBS3b, UCIOJB30BAaTh COOTBETCTBYIOLIUE MOHATHS NPU ONUCAHUU
COCTaBa, CTPOCHMS U NIPEBPALEHUI OPraHNYECKUX COECIMHEHUM;

c(OPMHPOBAHHOCTh YMEHHMH HCIIOJIb30BaTh XMMUYECKYI0 CUMBOJIUKY Il COCTABICHHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaml€HHOHN) (OopMyl OpraHUYecKuX
BEIIECTB U YPAaBHEHUIN XUMUYECKUX PEaKIUi, U3TOTABINBATH MOJIEIN MOJIEKYJ OPraHUYECKUX
BEIIECTB JUIsl WJUTFOCTPALMU UX XUMHUYECKOTO ¥ MPOCTPAHCTBEHHOTO CTPOEHUS;

cOPMUPOBAHHOCTh ~ YMEHMH  YCTaHaBIMBAThb  NPUHAUIEKHOCTh  M3YyYEHHBIX
OpPraHMYeCKHUX BELIECTB MO HMX COCTaBYy M CTPOCHHUIO K OIpeNeNEHHOMY Kiaccy/Tpyrne
COEIMHEHUI (yrneBomopoasl, KHCIIOPOJL U a30TcoAepIKaIIne COEIMHEHUS,
BBICOKOMOJIEKYJIIDHBIE ~ COEIMHEHMs), JaBaThb MM Ha3BaHUsA IO CHCTEMaTH4YeCKOH
HoMmeHkiarype (IUPAC), a takke mNpUBOAMTH TPUBHAJIbHBIE HA3BaHUS OTJEIBHBIX
OpraHMYECKUX BEIIECTB (3TWUJIEH, MPOMUJIEH, alleTHUJICH, YTUJIEHIIUKONIb, TIULIEpUH, (EeHOl,
dbopManbaerua, aleTanbaerus], MypaBbUHas KMCII0Ta, YKCYCHas! KUCJIOTa, OJICMHOBAs KHUCJIOTa,
CTeapuHOBAas KUCIIOTA, ITI0K03a, GPYyKTO3a, KpaxMall, HeJUTi0103a, TIHINH);

c(OPMUPOBAHHOCTh YMEHUS ONpPEAENATh BUAbl XMMUUYECKON CBSI3U B OPraHUYECKUX



COCTMHECHUX (OMHAPHBIC U KPATHEIE),

Cc(OPMHUPOBAHHOCTh YMEHHS MPUMEHSTD MOJIOKEHUSI TECOPHU CTPOSHUSI OPTaHUYECKUX
BemecTB A.M. bBytnepoBa 1 00BsICHEHUST 3aBUCIMOCTH CBOWCTB BEILIECTB OT MX COCTaBa U
CTPOEHMS; 3aKOH COXPAHEHUSI MacChl BEIIECTB;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTEepU30BaTh COCTaB, CTPOCHHUE, (U3UYECKHE H
XUMHYECKHE CBOWCTBAa THUIMYHBIX NPEICTaBUTENICH pPa3IMYHbIX KJIaCCOB OpPraHMYEeCKHX
BelecTB (METaH, 3TaH, STWJIEH, MPONWJICH, aleTWieH, OyraaueH-1,3, metunOyraaueH-1,3,
O€H30J1, METaHOJ, ITAHOJ, STUJICHIJINKOIIb, TIUIEPUH, (EHOJI, alleTaabIeru], MypaBbHUHas U
YKCyCHash ~ KHCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUI0J03a, aMHUHOYKCYCHash KHCJIOTa),
WUTIOCTPUPOBATh T'€HETUYECKYIO CBA3b MEXJIY HUMHU YpPaBHEHUSMU COOTBETCTBYIOLIMX
XUMHUYECKHX PEaKIUi ¢ UCTIOIb30BaHUEM CTPYKTYPHBIX (OpMYIT;

c(OPMHPOBAHHOCTh YMEHHUSI XapaKTEPU30BaTh MCTOUYHUKHU YIIIEBOJOPOIHOTO CHIPHS
(He(Th, PUPOAHBINA Ta3, Yroiib), CIIOCOOBI MX MEPepadOTKH W MPAKTUYECKOE MPUMEHEHHE
MPOJYKTOB NepepaboTKu;

c(OPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIUYUCICHUS MO XUMHYECKHM YPaBHEHHSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEIIECTBA HIIM MPOAYKTA PEaKLUU MO M3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJHOTO U3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIINN);

c(OPMUPOBAHHOCTh YMEHHH BIIAJICTh CHUCTEMOW 3HAHWH OO0 OCHOBHBIX METOJAxX
HAy4YHOTO [TO3HAHUS, UCIIOJb3YEMBIX B XUMHUH IIPU U3YUYEHUHU BEIIECTB U XUMUYECKUX SIBJICHUM
(HaOnrofeHue, HM3MEpPEHHE, SKCIEPUMEHT, MOJEIUPOBAHUE), HCIOJIb30BaTh CHCTEMHBIE
XUMHWYECKHE 3HAHUS JUIS TPUHATHS PEIICHHH B KOHKPETHBIX JKM3HEHHBIX CHTYaLUsX,
CBSI3aHHBIX C BEUIECTBAMH U UX MPUMEHEHHEM,;

c(hOpPMHUPOBAHHOCTh YMEHUH COOJII0/IaTh IPAaBUJIA MOJIH30BAHUS XUMUYECKOM

mocyAaod u JiabopaTOpHBIM 00OpYyZOBaHHMEM, a Takke IMpaBwia oOpalieHus ¢
BEIIECTBAMH B COOTBETCTBHH C MHCTPYKIUSMU IO BBHIIOJHEHUIO TAOOPATOPHBIX XUMUYECKUX
OTIBITOB;

c(OPMUPOBAHHOCTh YMEHUH IUIAHUPOBATH U BBIMOJHATH XUMUYECKHI 3KCIIEPUMEHT
(mpeBpallieHus: OpraHMYECKUX BEIIECTB IIPU HarpEBaHUHU, IIOJTyYEHHUE 3TUIICHA U U3YUYEHUE €ro
CBOMCTB, KaueCTBEHHBbIE pEaKIUM OpPraHMYECKHUX BEIIECTB, JEHaTypauus OEIKOB IpH
HarpeBaHUU, IBETHHIE peaKuu OEJIKOB) B COOTBETCTBUU C ITPaBUIIaMU TEXHUKU O€30MMaCHOCTH
npy oOpalIeHNH C BEIECTBaMU U J1a00paTOPHBIM 000pyIOBaHUEM, NPE/ICTABIIATH PE3YJIbTAThI
XMMHUYECKOTO 3KCIEpUMEHTa B (OpMe 3alucCH ypaBHEHUH COOTBETCTBYIOUIMX pEaKUUi H
(GbopMynHpOBaTh BHIBO/IBI HA OCHOBE ATUX PE3yJIbTaTOB;

c(OPMHPOBAHHOCTh YMEHUHN KPUTHUECKU aHAIM3UPOBATh XUMHUECKYI0 MH(OpMaIHIio,
MOJIy4aeMYI0 U3 pa3HbIX HICTOYHHUKOB (CpeAcTBa MaccoBOM HH(popmanuu, IHTepHET U ApyTHUX);

c(OpPMUPOBAHHOCTh YMEHUN COOJIIO/IaTh MpaBWJia SKOJIOTMUYECKH 11E€JI€CO00pa3HOTo
MOBE/IEHNS B OBITY U TPYAOBOM JAEATEIBbHOCTH B LENSIX COXPAHEHUSI CBOETO 370POBbS U
OKpY’Karollel MPUPOIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JEHCTBHS Ha JKUBbIE OPTaHU3MBI
OTIpeNIeNIEHHBIX OpPraHUYeCKUX BEIIEeCTB, MOHMMas cMbica mnokazatens IIJIK (mpexenbHO
JIOMTYCTUMON  KOHIIGHTpALlMU), TMOSICHATh HA MpPUMEpax CIOCOObl YMEHBUICHUS U
IPEIOTBPALEHNS UX BPEIHOTO BO3/IEHCTBHS HA OPTaHNU3M UYEJIOBEKA;

111 00y4aroIUXCsl ¢ OTPAHUYECHHBIMUA BO3MOYKHOCTSIMH 3/10pPOBBSI: YMEHHE TPUMEHSTh
3HaHHS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUUECKUX SBJICHMIA;

JUISL CIENBIX W CIA0OBUIAIIMX OOYYarONIMXCs: YMEHHE HCIOJIb30BaTh pelbeHO
TOUEYHYIO cucteMy obo3HaueHuit JI. bpaiins nns 3anucu xuMudeckux Gopmyi.



K xoHniy o0yuenust B 11 knacce mpeaMeTHbIE pe3yabTaThl OCBOEHUS Kypca «O0mas u
HEOPraHUYECKasi XUMHUSD OTPAXKAIOT:

c(OPMUPOBAHHOCTh TPEJCTABICHUNA O XHUMHYECKOH COCTaBISIONIEH ECTECTBEHHO-
HAyYHOW KapTHHBI MHUpPA, POJIM XMMUU B TO3HAHWH SIBICHUA TPUPOJBLI, B (HOPMHPOBAHHUH
MBIIUICHUST W KYJIbTYPBhl JTUYHOCTH, €€ (DYHKIIMOHAIBLHOW TPaMOTHOCTH, HEOOXOIUMOU JUIs
pellleHus] MPaKTUYECKUX 3a/Jad U HKOJIOTMYECKH OOOCHOBAaHHOIO OTHOILIEHHUS K CBOEMY
310POBBIO U IPUPOJHOM CpeEAE;

BJIAJICHUE CHUCTEMOM XMMMYECKMX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIOJIArarollue
HNOHATHS (XUMHUYECKHI IIEMEHT, aTOM, H30TOII, S-, P-, Cl- 371eKTpoHHbIC OpOUTAIIH ATOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIA OOBEM, BaJECHTHOCTb, 3JECKTPOOTPUIATEIBHOCTb, CTEIEHb
OKHCJICHUSI, XUMHUYECKasi CBsA3b (KOBAJICHTHAs, WOHHAsA, METAJUIMYECKas, BOJIOPOJHAs),
KPUCTAJUIMYECKass pEIIETKA, THUIIBI XUMHUYECKUX PpEAKLHM, pacTBOp, AJIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, AIEKTPOIUTUYECKAS JUCCOUUALMS, OKUCIUTENb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peaklni, XUMUYECKOEe PaBHOBECHE);

TEOPUHU U 3aKOHBI (TEOpHUs AJIEKTPOIUTUUECKON JAUCCOIMAIINH, IEPUOANUECKUN 3aKOH
J.1. MenneneeBa, 3aKOH COXpaHEHUsI MacChl BELIECTB, 3aKOH COXPAHEHHUS U IPEBPALICHUS
SHEPruu MpPH XUMHUYECKUX PEaKIUAX), 3aKOHOMEPHOCTH, CHMBOJIUYECKHI $3bIK XHMHUH,
MHPOBO33PECHUECKNE 3HAHUS, JICKAIIUE B OCHOBE MOHUMAHHMS NMPUYUHHOCTH U CUCTEMHOCTH
XUMHUYECKHUX SIBIICHUH, (DAKTOJIOTHYECKHE CBEICHUS O CBOWCTBAaX, COCTaBe, IMOJTYyYCHUH U
0€30MMacHOM HCIOJIb30BAHUN BOKHEHIIIMX HEOPTraHMYECKHUX BEIIECTB B OBITY U MPAKTUYCCKOM
JIeTEIIbHOCTH YEJIOBEKA;

chOpPMUPOBAHHOCTh ~ YMEHHI  BBISBISATH  XapaKTepHble MNpPHU3HAKW  TMOHSATHUH,
YCTaHaBIMBATh WX B3aMMOCBS3b, HUCIIOJIb30BAaTh COOTBETCTBYIOIIME MOHATUS MPU OMHCAHUU
HEOPraHWYECKHUX BELIECTB U UX MPEBPALLECHUI;

c(hOpMUPOBAHHOCTh YMEHUH HCIOIB30BATh XUMUUYECKYIO CUMBOJIUKY

JUIS  COCTaBleHHS (OpMYJ BEHIECTB M ypaBHEHUN XUMHUYECKUX PEaKIIHi,
cucremaruueckyro HoMeHkinatypy (IIIPAC) wu TpuBHanbHble Ha3BaHUS OTIEJbHBIX
HEOPTaHWYECKUX BEIHIECTB (yrapHbI ra3, YIJICKUCIBIM Ta3, aMMHUaK, TaméHas W3BECTh,
Heram€Hasi H3BeCTh, MUThEBAS COJIa, TUPUT U IPYTHUE);

c(hOPMHUPOBAHHOCTh YMEHHI OMNpENEeNsITh BaJEHTHOCTh W CTENEHb OKHUCICHUS
XMMUYECKUX D3JIEMEHTOB B COEIUHEHHUSX PA3JIMYHOTO COCTaBa, BUJ XHUMHUYECKOW CBS3HU
(xoBaJleHTHAas, MOHHAsA, METa/NTnYecKas, BOJIOPOHAs) B COETMHEHUSX, TUIl KPUCTATITNYECKOM
pEemIéTKH KOHKPETHOTO BellecTBa (aToMHasi, MOJICKYJSpHAs, HWOHHAs, MeTaJuInyecKkas),
XapakTep Cpe/ibl B BOJHBIX pacTBOpPaX HEOPTAHMUECKUX COCAMHEHUN;

c(hOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh NPUHAMIEKHOCTh HEOPTaHUYECKHUX
BEIIECTB 10 UX COCTaBY K ONpeAeEHHOMY KJaccy/Tpylie coeIUHEHNH (IpOoCThie

BEIIIECTBA - METAUIbl U HEMETaJUIbl, OKCHUJIbI, OCHOBAHUS, KHUCJIOTHI, aM(OTepHBIE
TUAPOKCHJIBI, COJIHN);

c(OpPMHUPOBAHHOCTh YMEHHH pPACKpbIBATh CMBICT Mepuoaudeckoro 3akona J[.W.
MengeneeBa W JEMOHCTPHUPOBATH €ro CHUCTEMATH3UPYIOUIYIO, OOBSICHUTEIBHYIO W
MPOTHOCTUYECKYIO (DYHKIINUU;

cOpPMUPOBAHHOCTh YMEHUW XapaKTepU30BaTh OJJIEKTPOHHOE CTPOEHHUE aTOMOB
XAMHYECKHUX 3JIeMEHTOB 1-4 mepuonoB Ileproanyeckoil CHCTEMBI XMMHUYECKHUX 3JIEMEHTOB
J.U. MenneneeBa, UCHONB3YsI MOHATHS «S-, p-, 0-371€KTPOHHBIC OPOUTAIINY, «IHEPTETUICCKUE
YPOBHH», OOBSCHATh 3aKOHOMEPHOCTH W3MEHEHHS CBOMCTB XHUMHYECKHX 3JIEMEHTOB M HX
COEMHEHMH MO niepruoaaM U rpynnam [ lepuogndeckoil cucteMbl XUMHUYECKHUX demMeHToB J1.1.



Menneneena;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepu30BaTh (OMUCHIBATH) OOILIME XUMHYECKHE
CBOMCTBAa HEOPraHWYECKUX BEIIECTB Pa3IMYHBIX KJIACCOB, IOATBEP)KIATh CYLIECTBOBAHUE
TEHETUYECKOM CBSI3M MEXKIY HEOPraHWYECKMMH BEIECTBAMU C IIOMOULIbIO YpaBHEHMM
COOTBETCTBYIOILUX XUMUYECKUX PEAKIUII;

c(OpPMUPOBAHHOCTh YMEHHUS KJIaCCU(UIIUPOBATh XHMUYECKUE PEAKIHUH 10
pa3IMYHBIM IPU3HAKAM (uuciy u COCTaBy pearupyrolux BEIIECTB, TEINJIOBOMY
3¢ dexTy peakiuu, U3MEHEHHIO CTENEeHEl OKUCICHHS 3JEMEHTOB, OOpPaTHUMOCTH peakluHu,
Y4acCTHUIO KaTajan3aTopa);

c(OPMHPOBAHHOCT, YMEHUH COCTABIATh YPABHEHUS PEAKUUN DPA3IUYHBIX THIIOB,
NOJIHBIE U COKpAIIEHHBIC YpaBHEHHS PEAaKUUi MOHHOTO OOMEHAa, YYWTHIBAsl YCIIOBHS, MPHU
KOTOPBIX 3T PEAKLUU UIYT 10 KOHLA;

c(OPMHPOBAHHOCTh YMEHHI IIPOBOAMTD PEAKLIUH, TIOATBEPKAAIOIINE

KaueCTBEHHBIA COCTaB Pa3JMYHbIX HEOPTaHUYECKUX BELIECTB, PACIIO3HABATH ONBITHBIM
MyTEM HOHBI, IPUCYTCTBYIOIIKE B BOJHBIX PACTBOPAX HEOPraHUUYECKHUX BEILECTB;

c(hOpPMUPOBAHHOCTh YMEHHIA PacKpbIBaTh CYIIIHOCTb OKUCIUTEIBHO ™

BOCCTAaHOBUTEJIBHBIX PEAKIIU MOCPEICTBOM COCTABJICHHUS SJIEKTPOHHOTO OajiaHca 3TUX
peakiui;

c(OPMHPOBAHHOCTH YMEHUI OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peaKIiu
OT Pa3IUYHBIX (PAaKTOPOB; XaPAKTEP CMEIICHUSI XUMUIECKOTO PAaBHOBECHS

B 3aBUCHMOCTH OT BHEIIHETo Bo3jaelcTBus (mpunuun Jle laTtense);

c(OpMUPOBAHHOCTh YMEHHI XapaKTepH30BaTh XMMHUYECKHE IPOIECCHI, JIEKAIUe B
OCHOBE IMPOMBIIIIEHHOTO MOJIYYE€HHUsI CEpHOM KUCITIOThI, aMMHaKa, a Tak:ke CPOPMUPOBAHHOCTD
Mpe/ICTaBICHU 00 OOIIMX HAayYHBIX MPUHIUIAX U SKOJIOTHYECKHX MpobdIeMax XMMHUYECKOTO
MIPOU3BOJICTBA;

c(OpPMUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYUCICHUS C HCIIOJIB30BAHUEM IOHSATHS
«MaccoBasi J0Js1 BEIECTBA B PACTBOPE», OOBEMHBIX OTHOLIEHMH Ta30B NPU XUMHUYECKUX
peakuusax, Macchl BELIECTBA WU 00BbEMA ra3oB [0 U3BECTHOMY KOJMYECTBY BEIIECTBA, Macce
UM 00bEMY OJIHOTO M3 YYAaCTBYIOIIMX B PEAKIIMU BEIIECTB, TETUIOBOTO A (deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHUSI MacChl BEIIECTB, IPEBPALLECHUS U COXPAHEHUS SHEPTUH;

c(OPMHPOBAHHOCTh YMEHUH COOII0IaTh MPABUIIA MTOJIB30BAaHUS XUMHUECKON MOCY10M
U J1abOpaToOpHBIM OOOpYJOBaHMEM, a TakKe TIpaBWwia OOpalleHHs C BeleCTBAMU B
COOTBETCTBUM C HHCTPYKIUSAMU 110 BBIITOJHEHUIO J1a00PATOPHBIX XUMUYECKUX OINBITOB;

c(OPMHPOBAHHOCTh YMEHHUH IMJIAHUPOBATh U BBIMOJHATH XUMHUECKUN 3KCIIEPUMEHT
(pa3znoxeHue MepoKcHIa BOJOPOJAa B IPUCYTCTBUM KaTalu3aTopa, ONpEACNICHUE CpPeJibl
PacTBOPOB BELIECTB C IOMOIIbIO YHUBEPCAIBHOI'O MHIMKATOPA, BIUSHUE PA3INYHBIX (DaKTOPOB
Ha CKOPOCTh XMMHYECKOM peakIuy, peakiMyi MOHHOIO0 OOMEeHa, KauyeCTBEHHbIE PEaKlUH Ha
cynb(ar-, KapOOHAT- U XJIOPUI-aHUOHBI, Ha KATHOH aMMOHHUS, PEIIEHUE SKCIIEPUMEHTAIbHBIX
3amad no temaMm «Metamiely U «HemeTtamibl») B COOTBETCTBHHM C NpPaBUIAMU TEXHUKU
0€30MacCHOCTH Tpu  OOpalleHMH C BeIIeCTBaMH U JIAOOpaTOpPHBIM  000pYIOBaHHEM,
NPEICTaBIATh PE3YJNbTaThl XWMHYECKOTO JKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH
COOTBETCTBYIOIUX PEAKIUN 1 (POPMYTUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHATU3UPOBATH XUMUUECKYIO HH(OpMaIHIO,
MOJIyYa€MyI0 U3 pa3HbIX HMCTOYHHUKOB (CpelcTBa MaccoBOM KOMMyHUKauuu, MHTepHET u
JPYTHX);

c(OpPMUPOBAHHOCTh YMEHUN COOJIOJaTh MpaBHUJIa IKOJIOTUYECKU LEJIeco00pa3HOro



MOBE/EHUSA B OBITY U TPYAOBOH AESITENBHOCTH B LEISIX COXPAHEHUSI CBOETO 37J0POBBS U
OKPYKaroLIEe MPUPOJAHON CPEAbL, OCO3HABATH ONIACHOCTH BO3JCHCTBHS HA )KUBBIE OPTaHU3MBbI
onpeenEHHBIX BEIIECTB, MOHUMast cMbIc Toka3atens [1/IK, moscHATh Ha mpuMepax criocoObl
YMEHBIIEHUS U NPEIOTBPALLICHUS UX BPEHOIO BO3JCHCTBUS HA OPraHU3M YEIIOBEKA;

TUTSE 00YYArOIIMXCSl C OTPAHMYEHHBIMUA BO3MOKHOCTSIMU 3/I0POBBS: YMCHHE MPUMEHSITh
3HaHUA 00 OCHOBHBIX JJOCTYIHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKUX SBJICHHUIA;

JUIS CIIETIBIX M CIA0OBUASIIMX OOYdYalolIMXCs: YMEHHE HCIOJIb30BaTh pelbe(HO
TOYEUHYIO cucTeMy obo3HaueHuit JI. bpaitnst nis 3anucu xuMmudeckux Gopmyi.



