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1.ITosicHuTEAbLHAA 3ANMUCKA

[Iporpamma mo xumuu 0a30BOrO YpOBHS Ha YpPOBHE cpenHero oOmiero oOpa3oBaHHA
pazpaboTaHa Ha OCHOBE IIOJIO)KEHUH U TpeOOBaHUN K pe3ysbTaTaM OCBOCHHS OCHOBHOM
oOpa3oBatenbHOll mporpammsbl, npeacraBieHHbIx B @I'OC COO, a Takxke ¢ yuérom paboueit

nporpammbl Boctiutanuss MBOY «COII N21 um. Bununa W.I1.» U KOHIENIUU TpenoaBaHus

y4eOHOro mpeaMeTa «XUMHUS.

B ocHOBYy moaxomoB k pa3pa0oTKe MporpaMMmbl MO XMMHH, K OINpEACNCHUIO OOIIei
CTpaTeruy 0OydeHUs, BOCIIUTAHUS U PA3BUTUS O0YYAIOIIUXCS CPEACTBAMHU Y4eOHOro mpeaMera
«Xumust» aiig 10—11 kimaccoB Ha 6a30BOM ypOBHE JIETJIM KOHIENTYyaabHbIe TosioxkeHuss GI'OC
COO o0 B3auM00OYCIOBICHHOCTH LEJIEH, COIEpKaHMs, PE3YIbTaTOB O0yYeHHS U TpeOOBaHUN K
YPOBHIO IOJATOTOBKHU BBIITYCKHUKOB.

Xumuueckoe 00pa3oBaHHE, IOJy4aeMoOe  BBITYCKHHKaMH  00IIe00pazoBaTeIbHBIX
OpraHM3aIyii, SBJISETCS HEOThEMJIEMON dYacTbio UX 00mmeil oOpa3zoBaHHOCTH. OHO CIYKUT
3aBEpINAIONIMM ATAllOM peaju3allii Ha COOTBETCTBYIOIIEM Oa30BOM YpPOBHE KIFOUEBBIX
[EHHOCTEH, TMPUCYIIUX LEJOCTHOM CHUCTEME XHUMHUYECKOro o00pa3oBaHusA. DTU LEHHOCTHU
KacaloTcs MO3HAHUS 3aKOHOB IPUPOJIbI, (POPMUPOBAHUS MUPOBO33PEHMSI M OOLIEH KyJIbTYpbI
YeNOBeKa, a TakKKe HKOJOTMYECKH OOOCHOBAaHHOTO OTHOILIEHHS K CBOEMY 3JI0pOBBIO U
OPUPOIHON cpene. XuMUUecKoe o0pa3oBaHME OOy4YarOMIMXCsi HAa YPOBHE CpPEIHEr0 OO0IIero
o0pa3oBaHHsl peanu3yeTcs IMOCPEJACTBOM Y4eOHOro mpeamera «XUMHS», COJEpKaHUE U
IIOCTPOEHUE KOTOPOI'O OIPENIEIEHbI B IPOrpaMMe 110 XUMHUH € YUETOM clieUU(PUKH XUMUYECKON
HayKH, €€ 3HaYCHUS B IO3HAHUH MPUPOIBI U MAaTEpUATBHOM )KU3HU O0IIECTBa, a TAKXKE C YUETOM
o0UMX 1eneld U MPUHIUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMbI CPEIHETrO
obmero oopazoBanus B Poccuiickoit deneparumn.

XUMHS KaK AJIEMEHT CUCTEMBI €CTECTBEHHBIX HAYK UTPAeT 0COOYIO pOJIb B COBPEMEHHOM
UBWIN3ALUKN, B CO3JJaHMM HOBOM 0a3bl MaTepHaabHON KyiIbTypbl. OHa BHOCHT CBOH BKJIaj B
(dbopMUpOBaHKE PALlMOHAILHOTO HAYYHOTO MBIIIJIEHUS, B CO3aHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpyXarollleM MUpe KaK O €AWHCTBE MPUPOJIbI U YeJIOBEKa, KOTOpoe (POPMUPYETCS B XUMHU
Ha OCHOBE NOHMMAaHUs BEIIECTBEHHOI'O COCTaBA OKPYXKAIOLIEro MHUpA, OCO3HAHUS B3aUMOCBS3U
MEXy CTPOCHUEM BELIECTB, UX CBOWCTBAMH U BO3MOXXKHBIMH 00J1aCTAMU IPHUMEHEHUS.

TecHo B3auMOAEWCTBYS C JPYIMMH €CTECTBEHHBIMH HAyKaMH, XHUMHsS —cTajia
HEOThEMJIEMOI YacThI0O MHMPOBOH KyJIbTYpbl, HEOOXOAMMBIM YCIOBUEM YCIEHIHON paboThl U
JKU3HU KakJ10To wieHa obOmiecTBa. CoBpeMeHHash XMMUSl KaK co3uJaTelibHas HayKa, Kak Hayka
BBICOKMX TEXHOJOIMH HampaBjeHa Ha pelleHHe INoOAJbHBIX MPOOJIeM yCTOMUYMBOIO Pa3BUTHUS
YEJIOBEYECTBA —  CBIPbEBOM, OSHEPreTUYECKOM, MPOJOBOJIBLCTBEHHOM, 3KOJIOTHMYECKOMN
0€30MaCHOCTH U OXPaHbI 3/J0POBBS.

B coorBercTBUM ¢ 00mMMH LENIMH M HPUHLMIAMU CpEAHEro oOmiero oobpa3zoBaHUs
conepxanue npeamera «Xumus» (10—11 kiaccsl, 6a30BbIil ypOBEHb U3Y4EHUS) OPHEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOATOTOBKY OOy4aromuxcs, HEOOXOIWMYIO UM JUIS
BBIPaOOTKH MHPOBO33PEHUYECKHX OPHUEHTHPOB, YCIHEIIHOIO BKJIIOYEHHUS B KH3Hb OOIIECTBa,
MPOJOHKEHUSI 00pa30BaHUs B PA3JIMYHBIX 00JIACTSIX, HE CBA3AHHBIX HEMOCPEICTBEHHO C XUMHEH.

CocTaBisiomuMu npeaMeTa «XUMUs» SBISIOTCS 0a30Bble Kypchl — «Opranuyeckas
xumus» U «O011as 1 HeopraHudeckasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUSI KOTOPBIX
SIBJISTIOTCSI OCHOBBI 0Aa30BOM HAyKM: CUCTEMa 3HaHUH M0 HEOPraHMYECKOW XUMHUU (C BKIIIOUCHHEM
3HaHUU U3 O0IIeH XUMHUHM) U OpraHndeckoid xumuu. @opMUpoBaHUE TAHHOW CHCTEMbI 3HAHUMN
OpyU M3Y4YEHUHU TMpeaMeTa oOeclednBaeT BO3MOXKHOCTb PAaCCMOTPEHHsS] BCEro MHOrooOpasus
BEIIECTB Ha OCHOBE OOLIUX MOHATHM, 3aKOHOB U TEOPUI XUMHH.

CrpykTypa conepxkanust KypcoB «Opranudeckass Xumus» u «OOIas ¥ HeopraHuveckas
XUMUS» chopMHUpOBaHa B MPOTrpamMMe MO XMMHHM Ha OCHOBE CHCTEMHOIO MOAXO0/a K U3YyYEHHUIO
yuyeOHOro MaTepuasiia M OOyCJOBJIEHAa HCTOPUYECKM OOOCHOBAHHBIM pPAa3BUTHEM 3HAHUN Ha



OIpPENEIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHUHU BEILIECTBA
paccMaTpUBAIOTCSI HA YPOBHE KIIACCMYECKON TEOPUU CTPOCHMSI OPraHUYECKUX COCIMHEHMM, a
TaK)K€ Ha YpPOBHE CTEPECOXMMMYECKMX M DJIEKTPOHHBIX IPEACTaBICHUHM O CTPOEHUU
BemlecTB. CBeieHns 00 U3ydaeMbIX B Kypce BelIecTBax JalOTCs B Pa3BUTUM — OT
YIJIEBOJOPOAOB JI0 CIOKHBIX OMOJIOTMUECKH aKTHBHBIX COEIMHEHUM. B Kypce opranmueckoi
XMMUU  Pa3BUBAKOTCS  [EPBOHAYaJbHbIE  MPEACTABICHUS O  XMMHYECKOM  CBS3H,
KJIacCU(UKAMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX CTPOCHHSA,
XUMHYECKHUX PEaKIHIX, CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOI'O OOIIET0 0Opa30BaHMUS.

B pamkax 6a30Boro ypoBHs npeaMera «XHUMUS» pacCMaTPUBAETCS U3YUYEHHBIH Ha YpPOBHE
OCHOBHOTO 0011ero o0pa3oBaHUs TEOPETHUYECKH Marepual U (aKTUYECKHE CBEICHHUS O
BEIIECTBAX M XMMHMYECKHX peakiusax. Tak, B 4acTHOCTH, B Kypce «OOmas u HeopraHHuecKas
XUMUS» 00yYarolmMMcs MPeJOCTaBIsSeTCs] BOZMOKHOCTh OCO3HATh 3HAUEHHUE IMEPHOIUYECKOTO
3aKOHA C OOIIETEOPETUYECKUX M METOJOJOTHUYECKUX TMO3ULUH, TIy0Ke MOHATh UCTOPUYECKOE
u3MeHeHue QyHKIUI 3TOro 3aKkoHa — OT 00o0mIaroen 10 00BACHSIONIEH U MTPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHMN O BaKHEWIHMX BEUIECTBAX, UX COCTAaBE, CTPOCHUHU, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYIIHOCTU U 3aKOHOMEPHOCTSX MPOTEKaHUS
jononHsercds B Kypcax 10-ro m 11-ro KiaccoB 3jieMEHTaMHM COJEP)KAaHUS, HMEIOIIUMU
KYJIbTYPOJIOTHUECKUA U MPHUKIAJHON XapakTep. DTU 3HAHUSA CIOCOOCTBYIOT TOHUMAHUIO
B3aUMOCBSI3M XUMHUU C JPYTMMHM HAyKaMH, PAaCKpbIBAIOT €€ poJib B II03HABAaTEIbHOM U
MPAKTUYECKON JEsTeNbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCHUTAHHIO YBAKEHHUS K TMpoIecCy
TBOPYECTBA B O0JIACTH TEOPUU U NMPAKTHUYECKUX NMPUMEHEHUH XWMHUH, TIOMOTAIOT BBITYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO WM JINYHOCTHO 3HAYMMBIX MpoOIeMax, CBA3aHHBIX C XUMUEH,
KPUTUYECKH OCMBICIIMBATh MH(OPMAIMIO ¥ TPUMEHATH €€ Ul TMONOJHEHUS 3HAHUH, pelIeHus
MHTEJUIEKTYaJIbHBIX U SKCHEPUMEHTAIbHBIX HCCIEI0BATENbCKUX 3a1ad. B menom copepkanue
y4eOHOTO TpeaMeTa «XUMHUs» Ha TJAaHHOM YPOBHE M3YYEHHUsS] OPMEHTUPOBAHO HA (popMUpOBaHHE
y 00y4aroImuxcsi MUPOBO33PEHUECKON OCHOBBI JIJIs1 MOHUMaHUs GuinocoCckux uaei, Takux Kak:
MaTepHaJIbHOE €IMHCTBO HEOPTaHWYECKOTO M OPraHUYEeCKOTO MUPA, 00YCIOBICHHOCTh CBOWCTB
BEIIECTB UX COCTABOM U CTPOCHHUEM, MIO3HABAEMOCTD IIPUPOIHBIX SBICHUMN IIyTEM DKCIIEPUMEHTA
U paspelieHus TPOTUBOPEUYM MEXIy HOBBIMU (PaKTaMHU U TEOPETUUYECKHUMHM IPENNOChIIKaMHU,
OCO3HaHME POJIM XHMHUHM B PELICHUM SKOJIOTHYECKUX MpoOJeM, a Takke MpoljeM 3KOHOMUU
OYHEPIreTUYECKUX PECYPCOB, CHIPbS, CO3JaHUSI HOBBIX TEXHOJIOTUI U MaTEPHUAIIOB.

B nmnnane pemieHus 3ajad  BOCIUTAHMS, Pa3BUTUS M COLMANU3ALMM  O0ydaromuxcs
IIPUHATBIE B IIPOrpamMMe II0 XMMHUHU ITOAXOJAbI K OINpPEACIICHUIO COAEPXKAaHUS U IOCTPOCHUIO
npeaMera MpeaycMaTpuBaoT (OpMUpOBaHHE YHMBEPCAJIbHBIX YUYEOHBIX JNEMCTBUM, MMEIOIIMX
0a30Bo€ 3HaUEHUE I Pa3IUYHbIX BUJIOB JEATEIILHOCTU: PEIIeHUs MPo0seM, MOMCKa, aHaIu3a U
o0paboTku uHPOpMAIMH, HEOOXOMUMBIX JJs TNPUOOPETEHHUS OMbITa MPAKTUYECKOW U
HCCIIEN0BATENBCKON IEATEIbHOCTH, 3aHUMAIOIIEH BA)KHOE MECTO B IIO3HAHUN XUMUMU.

B mpakTuke npenogaBaHus XMMHUU Kak Ha YpOBHE OCHOBHOTO O0IEro o0Opa3oBaHus, TaK U
Ha YPOBHE CpPEeAHEro 0011ero 00pa3oBaHus IPHU ONPEIEICHUN COIEPKATEIBbHON XapaKTePUCTUKU
Lejae  M3ydeHUs  IpeaMeTa  NEpPBOCTEICHHOE  3HAYEHHWE  TPAJAMLMOHHO  IPUJIAETCS
(GOpMHUPOBAHHIO OCHOB XUMHYECKONW HAyKM Kak oOO0JIacTH COBPEMEHHOTO €CTEeCTBO3HAHUS,
IIPAKTUYECKON JEATENBHOCTH YEJIOBEKAa M KaK OJHOIO M3 KOMIIOHEHTOB MUPOBOH KyJIbTyphl. C
METOJANYECKOM TOUYKHM 3pEHUs TAKOM IOAXOA K OIPEACIICHHIO LEeNed HW3y4eHHus IpeaMera
ABJIIETCS BIIOJIHE ONIPaBAAHHbIM.

CornacHo 3TOM TOYKE 3pEHUs, OCHOBHBIMM LEISAMHM HM3YyYEHHs Ipeamera «XHMHS» Ha

6azoBom ypoBHe (10 — 11 ki1.) sBASIOTCS:
GbopMHUpPOBAaHHE CHCTEMBbl XMMUYECKHX 3HAHUN KaK BaXKHEHIIEH COCTABIISIONIEH €CTECTBEHHO-
HAY4YHOI KapTHHBI MHpa, B OCHOBE KOTOPOH JeKaT KJIIOUEBbIE MOHATHS, (yHIaMEHTaJbHbIE
3aKOHBl M TEOPUM XHMHUHM, OCBOCHHME S3bIKa HAyKH, YCBOCHHE M IIOHUMAaHUE CYIIHOCTH
JOCTYITHBIX 00OOIIEHHH MHUPOBO33PEHYECKOIO XapakTepa, O3HAKOMJIEHHE C MCTOpHeH uX
pPa3BUTHS U CTAHOBJICHUS;



dopmMHupoBaHHE ¥ pa3BUTHE MPEJICTABICHUH O HAYYHBIX METOJAX IIO3HAHMUSA BEIIECTB U
XUMHUYECKHX peaklui, HeOOXOIUMBIX AJisi MPUOOPETeHUs] YMEHUW OPHUEHTUPOBATHCS B MHpPE
BEIIECTB M XUMUYECKUX SIBICHUH, IPOUCXOAALINX B MIPUPO/JIE, B MPAKTHUECKON U MOBCETHEBHOM
KU3HU;

pa3sBUTHE YMEHHUI M CIIOCOOOB JEATENILHOCTH, CBS3aHHBIX C HAONIONEHHEM U OObSICHEHHEM
pe3yJbTaTOB XUMUYECKOT0 3KCIEpUMEHTa, COOJII0/IEHHEM MpaBHil 0€30MacHOro obpaileHus ¢
BELIECTBAMH.

Hapsiny ¢ atuM copepxatenbHas XapakTepUCTUKa IeJiel U 3a7ad U3ydeHHs IpelMeTa B
porpaMMe Mo XMMHUHU YTOYHEHA M CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMHU IIPUOPUTETAMHU
B CHCTeMe cpenHero oomero oOpasoBanus. CerofHs B MPENOJaBaHUU XHUMUU B OOJjbIIel
CTETIEHU TMPEINOYTeHUE OTHAETCA TNPAKTUUYECKOM COCTAaBIIAIONICH coaepkKaHus OO0ydeHus,
OPUEHTUPOBAHHOM Ha TMOJrOTOBKY BBIIYCKHHKAa OOIIe00pa3oBaTelbHOW  OpraHu3aluu,
BJIAJICIOIIET0 HE HAOOpOM 3HAHM, a (PYHKIHMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CIOCOOaMHU U
YMEHHMSIMH aKTUBHO MOJy4yaTh 3HAHMS M NPUMEHATh MX B pPEajlbHOW >KU3HU ISl pElIeHUs
NPAaKTUYECKHX 3a/1a4.

B cBs3u ¢ 3TMM mnpu U3ydYeHUH TMpeaMera «XHUMHS» JOMUHHUPYIONIEE 3Ha4YCHHE
IPUOOPETAIOT TaKUe LIEJU U 33/1a4H, KakK:

ajanTanus OOy4aromMXCs K  yCIOBHSIM  JUHAMHYHO  Pa3BHUBAIOIIETOCS  MHpAa,
dbopMHUpOBaHME MHTEIUICKTYAIBHO Pa3BUTOW JIMYHOCTH, TOTOBOM K caM00Opa3oBaHUIO,
COTPYIHUYECTBY, CAMOCTOSITEILHOMY TPUHATHUIO TPAMOTHBIX pEIIEHHH B KOHKPETHBIX
YKU3HEHHBIX CHTYallUsX, CBI3aHHBIX C BEIIECTBAMH U MX IIPUMEHEHHUEM;

dbopMupoBaHue y OOYYAIOIIMXCS KIIOUEBBIX HABBIKOB (KIFOUEBBIX KOMIIETEHIIUN),
MMEIOUINX YHHUBEPCAIbHOE 3HAUEHUE JIJISl PA3JIMYHbIX BUJIOB JIEATEIBHOCTH: PEIICHUs IPoOIieM,
MOMCKA, aHanmu3a M o00paboTKu HHGOpPMAIMU, HEOOXOMUMBIX JUIsI MPUOOPETEHHUs OIbITa
NEeSITETbHOCTH, KOTOpasi 3aHUMAET BAYKHOE MECTO B NO3HAHMU XUMHH, & TAKKe JUISI OLIEHKH C
TOYKH 3pPEHHUSI DIKOJIIOTUYECKOW OE30MacHOCTH XapakTepa BIMSHHS BEIIECTB M XUMHUYECKHX
IIPOLIECCOB Ha OPraHMU3M Y€JIOBEKa U OKPYKAIOUIYIO CPEaY;

pa3BUTHE M03HABATEIbHBIX MHTEPECOB, MHTEIJIEKTYAIBHBIX U TBOPYECKUX CHOCOOHOCTEH
oOyyaromuxcs: CocoOHOCTH CaMOCTOSITENIbHO NPUOOpEeTaTb HOBBIE 3HAHUSA 110 XUMHHU B
COOTBETCTBUM C )KM3HEHHBIMU MOTPEOHOCTSAMH, UCIIOJIb30BaTh COBPEMEHHBIE HH()OPMAIIMOHHBIE
TEXHOJIOTUH JIUIsI TIOMCKA M aHAIN3a Y4eOHOH M HayYHO-TIOMYJIIPHON MHPOPMAITUH XUMUIECKOTO
COJICpXKAHUS;

dbopMHpOBaHHE W PA3BUTHE Yy YYalIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIIICHHS,
HaOJI01aTeIbHOCTH, COOPAHHOCTH, AaKKYpaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, ITPH TUTAHUPOBAHHUH U TIPOBEJICHIH XUMUYIECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE Yy OOy4aromuxcs YOeKAEHHOCTH B T'yMaHHUCTMYECKOW HaNpaBlIEHHOCTH
XUMHUHM, €€ BaXHOW pOIM B  pelIeHUH TJ00aibHBIX  MpoOJeM  palloHaIbHOTO
IPUPOJIONOIB30BAHUS, TOMOJHEHNUS SHEPreTHYECKUX PEecypcoB M COXpPAHEHUs MPUPOJHOTO
paBHOBECHS, OCO3HaHHME HEOOXOIUMOCTH OEpeKHOro OTHOIIEHUS K TNPUPOJIE U CBOEMY
3/I0pOBbBIO, a TaKXKe MPHOOPETEHNE OIbITa UCIOIb30BAHUS MOTYUYEHHBIX 3HAHUN JJIS TPUHATHA
TPaMOTHBIX PEIICHUH B CUTYAIHSIX, CBSI3aHHBIX C XUMHUECKUMH SIBIICHHUSIMHU.

B y4yeOHOM miaHe cpeaHero oomiero o0pa3oBaHUs MpeaMeT «XUMHsS» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB MpeaMeTHON o0nacTu «EcTecTBeHHO-HAYUHbIE TPEAMETHI).

OOmiee KOJIMYECTBO 4YacoB, OTBEJIEHHBIX Ha H3yuyeHHE XMMHUHM Ha 0a30BOM YypOBHE
cpemnero odmiero oopazoBanusi, coctabisger 68 yacos: B 10 kimacce — 34 gaca (1 yac B Hezeno),
B 11 kmacce — 34 4aca (1 gac B Heaenio).



2.Copaep:xanue 00y4eHust

10 kaace
Opranuyeckasi XuMus

Teopernueckne 0CHOBbI OPraHUYeCKO XUMHH

IIpenmer opraHudeckod XuMuu: €€ BO3HMKHOBEHME, pa3BUTHE M  3HA4YCHHE
B IIOJIyUEHUHU HOBBIX BEILLECTB M MAaTepHaJIOB. T€OpHsl CTPOECHUS OpPraHUYECKUX COCIUHEHHH A.
M. byrnepoBa, €€ ocHOBHble moJOKeHUs. CTpyKTypHbIe  (OPMYJBl  OpPraHHMYECKUX
BeulecTB. ['oMoniorus, wusomepuss. XUMHUECKass CBSI3b B OPraHUYECKUX COEAMHEHUAX —
OJIMHApHbIE U KPATHBIE CBA3H.

[IpencraBienue o knaccupukanum OpraHuuecKux BeniecTs. HoMeHkIaTypa opraHnuecKkux
COEMHEHUN (cucTemMaTuyeckas) M TpPUBUAIbHbIE Ha3BaHMS BAXKHEMIIMX IHpeacTaBUTENCH
KJIACCOB OPraHUYECKHUX BEILIECTB.

OKCIEpUMEHTAJILHBIE METO/IbI M3YUYEHHS BEIIECTB M MX NPEBPAILECHUN: O3HAKOMIICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB U MaTepuajaMH Ha UX OCHOBE, MOJECIUPOBAHHE MOJIEKYI
OpPraHMYECKHUX BEIIECTB, HAOJIOJAEHHWE U ONMCAaHUE JAEMOHCTPALlMOHHBIX OINBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB IPU HarpeBaHUM (IJIaBjlIeHNE, OOYIIMBaHUE U TOPEHUE).

YriieBogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, IOMOJIOTMYECKUH psia. MeTan um 3TaH — mnpocTeifiue
IpPEJCTaBUTENIM AJIKAaHOB: (PU3MUECKHE M XHMHUYECKHE CBOMCTBa (peakuuu 3aMelleHHs HU
TFOpEHUs ), HaXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U IPUMEHEHHUE.

AJIKEHBI: COCTaB U CTPOECHUE, TOMOJIOTMYECKUN PsAJl. DTUIIEH U NPONUIIEH — IPOCTEMIINe
NPEJCTaBUTENIN AJKEHOB: (U3NYECKHE M XHWMHYECKHE CBOMCTBA (pEeaKkiWH THUAPUPOBAHHMS,
raJloreHUPOBAHUS, THAPATALIUU, OKUCIICHHS U IOJIMMEpU3allun ), OJydeHHe U IPUMEHEHHE.

Ankanuensl: OyramueH-1,3 u merunOyramueH-1,3: cTpoeHHe, BaKHEHIIHNE XUMHUYECKHE
cBOMCTBA (peakuus noauMepusanun). [lonyueHrne CHHTETHYECKOTO KaydyKa 1 PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHS, TOMOJIOTMYECKUH psAld. ALETUIeH —
NPOCTEHIINI MPeICTaBUTENb AIKMHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMHUECKUE CBOMCTBA
(peakuuy rMIpUPOBAHUS, TAJIOT€HUPOBAHMS, TUAPATALIMM, TOPEHMSI ), TOJyYE€HUE U IPUMEHEHHE.

Apensl. benson: cocras, crpoeHue, ¢u3MUYecKHe M XHMHUYECKHE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUST W HUTPOBAHMS), MOJy4Ye€HUE M MpUMEHEHue. Tonyon: cocmas, cmpoenue,
Quzuueckue u xumuyeckue ceoucmea (peakyuu 2aio02eHuposanus U HUmMpo8anus), noayieHue u
npumenenue. TOKCUYHOCTh ~ apeHOB. ['eHeTHYecKass ~ CBS3b  MEXIY  YIJIEBOJOPOJAMHU,
IIPUHAUIEKALIMMU K Pa3HBIM KJIacCaM.

[IpuposnHble HCTOYHUKHU YriaeBoaOpoaoB. [Ipuponubiii ra3 u mnomyTHele HedTSIHbIE
ra3el. Hepte n e€ mnpoucxoxnenue. CnocoObl nepepabOTKM HePTHU: TMEpPEeroHKa, KPEKUHT
(TepMHUUECKH, KaTadUTUUeCKuit), muponus. [IpoaykTsl nepepaboTku HEPTH, UX MPUMEHEHUE B
POMBIIIJICHHOCTH U ObITy. KaMeHHBIH yTroyib U MPOIyKThI €r0 epepadoTKH.

OKCIepUMEHTAIbHBIE METOJIbl M3YYEHUS BEUIECTB W WX NIPEBPAIICHUN: 3HAKOMCTBO C
oOpa3lamMu  mjacTMacc, KaydyykoB M pe3uHbl, Komnekuusmu «Hedts» u  «Yromiby,
MOJIETMPOBAHUE MOJIEKYJI YTIEBOIOPOAOB U raJIOr€HONPOU3BOIHBIX, TPOBEACHNE IPAKTUIYECKON
paloThI: MOJIy4YEHHE ITUIICHA U U3yYEHUE €0 CBOMCTB.

PacuérHble 3a1auu.

Bbruncnenuss mo ypaBHEHHMIO XMMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYEeCTBa
HCXOJHOIO BEIIECTBAa MJIM MPOAYKTAa peaklUuy MO HM3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WJIM MPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeIMHeHUs




[IpenensHble OJHOATOMHBIE CHHPTHL. METAaHOI M OSTAHON: CTPOCHHE, (PHU3UYECKUE H
XUMHUYECKHE CBOWCTBA (peakiuu C aKTUBHBIMU MeTaJlJIaMH, TajoreHOBOJOPOJaMH, TOpPEHHUE),
npuMeHeHre. BonopoaHble CBA3U MEX1y MOJIEKYJaMHu CIUpTOB. JlelicTBUe METaHoJIa U 3TaHOJIa
Ha OpraHu3M YeJIOBEKa.

MHOroaToOMHbIE  COUPTHL. DTUICHTINKOIb U TJIHUIEPUH: CTpOeHHe, (u3mueckue W
XUMHUYECKHE CBOMCTBA (B3aMMO/ICHCTBUE CO MIETOYHBIMU METAJIJIaMH, KAUeCTBEHHAsl peakius Ha
MHOTOAaTOMHBIE CHUpTHI). [lelicTBe Ha opranu3Mm uenoBeka. [I[pumeneHue riMiepuHa u
STUJICHTJIUKOJIS.

@eHoI:  CTPOCHHE MOJIEKYJbl, (U3NYECKHEe W XHUMHUYECKHE CBOMCTBA. TOKCHYHOCTH
denona. [Ipumenenne ¢enona.

Anprerunpl ¥ kemowusl. DopManbaeruy, ametanbIerui: CTpPOeHHE, (U3UYECKHe WU
XUMHUYECKHE CBOWCTBA (PEaKIMM OKHUCIEHUS W BOCCTAHOBJICHHS, KAUECTBEHHBIC PEAKIIMH),
[I0JIyYE€HUE U IPUMEHEHHE.

OaHOOCHOBHBIE TpefielibHbIe KapOOHOBBIE KUCIOTHL. MypaBbUHAs U YKCYCHAash KHCIOTHI:
CTpoeHue, PU3NUECKUE U XUMHUECKUE CBOMCTBA (CBOWCTBA, OOIIHME IS KJIacca KUCIOT, PEaKIIHs
stepudukanmu), moilyueHne u npuMmeHeHue. CTeapuHoBas W OJIGMHOBAs KHUCIOTHI Kak
NPEJCTaBUTENN BBICIINX KapOOHOBBIX KHCJIOT. Mblla KaK COJHM BBICIIMNX KapOOHOBBIX KHCIIOT,
UX MOIOILIee JIEHCTBHE.

Cnoxnble 3(QUPBl KaKk MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [MAPOIN3  CIIOKHBIX
a¢upos. Kupsl. ['naponus xxupos. [Ipumenenue xupoB. buonorudeckas poib KUPOB.

YrneBoasl: cocTaB, KiacCH(pUKaIMs YriaeBoJoB (MOHO-, IW- W TMojucaxapuibl). [ moko3a
— MPOCTEHIINI MOHOCAXapu: OCOOEHHOCTH CTPOCHUSI MOJIEKYJIbI, PU3NYECKHE U XUMHUUYECKUE
cBoiicTBa (B3aumojeictBue c¢ ruapokcuaoM Mmeau(ll), okucieHue amMmuauyHbIM PacTBOPOM
okcunma cepebpa(l), BoccraHOBIeHHE, OpOKEHHE TJIOKO3bI), HAaxOXJIEHHWE B MPHUPOJE,
npuMeHeHue, ononorunueckas poib. orocunres. OpykTo3a Kak H30MEp TITFOKO3BI.

KpaxmMan wu npemwmono3a Kak [OpupojHble nonumepbl. CTpoeHue Kpaxmaina U
LEJUTI0103bl. DU3NYECKUE U XMMUUECKHUE CBOIMCTBA Kpaxmaina (TUIpOiIn3, KaUeCTBEHHAs PeaKIus
¢ floom).

OKCIepUMEHTAIbHbIE METOJbl M3YYEHHUs BELIECTB W MX MPEBPALEHU: NpOBEIEHUE,
HaOJI0IeHWe W ONMCAaHUE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KadeCTBEHHbBIE
peakuuMyu OJHOATOMHBIX CHHUPTOB (OKHcIeHHE 3TaHoja okcujaom wmenu(Il)), MHOroaroMHbIX
cnupToB (B3aumojeiicTBue rauuepuHa c¢ rugpokcuaoMm Meau(ll)), anpaernaoB (okucieHue
aMMHUadHbIM pactBopoM okcuga cepebpa(l) u ruapoxcuaom memu(ll), B3ammoneicTBue
KpaxMasia c HoaoM), MpOBEAECHUE IPaKTHUYECKOH padoThl: CBOHCTBa pacTBOpa YKCYCHOM
KHUCIIOTBI.

Pacuérnble 3a1a4n.

Bolunicnenuss mo ypaBHEHMIO XHMHMUYECKOM peaknuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEIECTBA WJIM MPOAYKTAa PEAaKUHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WM MPOAYKTOB PEAKIIMH).

A3oTcozeprkalie OpraHn4eckie COeIMHEHNS.

AMUHOKHUCIOTHI Kak aMm(poTepHble Oprannyeckue coequHeHus. dusndeckre 1 XUMHYECKHE
CBOICTBa AMUHOKHCIIOT (Ha puMepe MnuHa). buonornyeckoe 3HAYECHHE
amMuHOKUCIOT. [lenTumsl.

benku kak npuponHBIE BBICOKOMOJIEKYISIpHBIE coenuHeHus. llepBuunas, BTOpu4Has u
TpeTUYHasi CTPYKTypa OenKkoB. XMMUYECKHE CBOMCTBa OENKOB: TUIPOJIM3, JeHATypalus,
Ka4eCTBEHHBIE pEaKIUH Ha OENKH.

OKCIepUMEHTAIbHBIE METOJIbl M3YYEHMsI BEUIECTB M UX MpeBpalleHU: HAOMI0ACHHE U
ONKCaHHE JEMOHCTPAIIMOHHBIX OIBITOB: JeHAaTypalus OENKOB IpH HArpeBaHWUHU, IIBETHBIC
peakiuu OeIKOB.

Bbicokomo1eKyIsIpHBIE COCIUHEHHUS




OcHOBHBIE MOHATUS XHMHH BBICOKOMOJIEKYJISIPDHBIX COEIUHEHHWI: MOHOMEp, IOJIUMED,
CTPYKTYpPHOE 3BEHO, CTEIICHb IIOJIMMEPHU3aLuU, CPEOHSAsS MOJIEKYyJsipHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHUN — MOJIMMEPU3ALINS U OJUKOHIECHC AL

OKCIEPUMEHTAJILHBIE METOJbl M3YYEHUs] BEUICCTB W HX NPEBPAIICHHUN: 3HAKOMCTBO C
o0Opa3Lamu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIJIACTMACC, KAy4yKOB.

Me:XnpeaMeTHbIE CBS3H.

Peanu3zanus MeXIpeIMETHBIX CBsI3€l IIPU M3Y4YEHUU OopraHndyeckoi xumuu B 10-M knacce
OCYILECTBIIICTCSI Yepe3 HCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
HOHSITUMN, SBJISIOLUIMXCSA CUCTEMHBIMU JIJIS1 OTJEJIbHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOI'O [IUKJIA.

OOue ecTeCTBEHHO-HAay4yHble IOHATHUA: SBJICHHME, HAy4HbIM (akT, Trumoresa, 3aKoH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMI, MEPUOJUYHOCTh, HAOIIOACHUE, W3MEpPEHHE,
JKCIIEPUMEHT, MOJICTIUPOBAHUE.

®uznka: mMatepusi, SHEPrusl, Macca, aToM, 3JIEKTPOH, MOJIEKYJla, JHEPI€TUYECKUIN YPOBEHD,
BEIIIECTBO, TeJI0, 00BEM, arperaTHOe COCTOSIHUE BEIeCTBa, (pU3MUecKue BETUYMHBI U €AUHULIbI
UX U3MEPEHUS.

buonorus: kinerka, opraHusM, O6uocdepa, oOMEH BELIECTB B OpraHu3Mme, (HOTOCHHTE3,
OMOJIOTHYECKH aKTUBHBIC BellecTBa (O€IKH, YIIIeBOIbI, JKUPHI, (DEPMEHTHI).

['eorpadus: MuHepasibl, FOPHbIE TOPO/Ib, MTOJIE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: NuuieBble NPOAYKTHI, OCHOBbI PallMOHAIBHOIO MUTAHUSI, MOIOILIUE CPE/CTBA,
JIEKapCTBEHHBIE M KOCMETUYECKHE ITPENapaThl, MaTEPHUAJIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 kaace
OO0Omasi ¥ HeOpraHm4ecKass XuMMust

Teoperuvyeckue 0CHOBbI XUMHHU

XUMUYECKUI anemeHT. AtoMm. SAnpo aroMma, M30TOIBI. DJIEKTPOHHAS
00osiouKa. DHEPreTHYeCKUe  ypPOBHH, MNOAYpOBHH. ATOMHbIE  opOurtamu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paCIpeCNIeHHUs] DJIEKTPOHOB IO OpOUTAISIM B aToMax 5SJIEMEHTOB
HEPBbIX YETHIPEX MEPUOJOB. DIEKTPOHHAS KOH(UTYpaLUs aTOMOB.

Ilepnonnueckuit 3akoH u llepuogmyeckas cucrema XuUMHYeCKuX 3yeMeHTtoB [[. M.
MenpneneeBa. CBsi3b Inepuoanyeckoro 3akoHa M Ilepuoaudeckoll CUCTEMBI XMMHMUYECKHUX
anemenToB JI. M. MenneneeBa ¢ cOBpeMEHHON Teopued CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUs CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CI0KHBIX BEIIECTB
0 TpyNIaM U Neprojam. 3HaueHHe NePUOANYECKOT0 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BemecTBa. XUMHUECKass CBsA3b. BUIbl XUMHUECKOW CBSI3M (KOBaJIEHTHAs
HEemnoJisipHasl ¥ TMOJspHas, WOHHAas, MeTajuindyeckas). MexaHu3Mbl 00pa30BaHUs KOBaJEHTHOU
XUMUYECKON CBSI3HU (oOMeHHBIH u JIOHOPHO-aKLENTOpHbIH). Bogopoanas
CBs3b. BaneHTHOCTB. DnexkrpoorpunatenbHoCcTh. CTENEHh  OKUCHEHMS. IOHBI:  KaTHMOHBI W
AQHUOHBI.

BemectBa MOJIEKYJIIDHOTO M HEMOJIEKYJIIPHOTO CTPOEHHUA. 3aKOH ITOCTOSTHCTBA COCTaBa
BellecTBa. TUIBl  KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTh CBOWCTB  BEIIECTB OT THUIIA
KPUCTAJUIMYECKON PEIETKH.

[TonsiTvie 0 nucnepcHbIX cuctemax. VIcTHHHBIE M KOJUIOWHBIE PacTBOpbI. MaccoBast 107
BEILIECTBA B paCTBOPE.

Knaccugukamus  Heopranuyeckux  coequHeHuil. HomMeHknaTypa ~ HEOpraHMYecKuX
BeIECTB. [ eHeTuecKas CBsI3b HEOPraHWYECKHUX BEIECTB, MIPUHAIICKANIUX K PA3HBIM KJlaccaMm.

Xumnueckas peakuus. Kimaccupukanuss XUMHUECKUX peaKIMid B HEOPraHUYecKOoH M
OpraHMYeCcKON XMMHUHU. 3aKOH COXPAHEHUs MAcChl BEUIECTB, 3aKOH COXpPaHEHUsS! U MpeBpallleHus
SHEPrUM NPU XUMUYECKUX PEAKLUAX.



CkopocTh  peakuu, €€ 3aBHCHUMOCTh OT  pasauuHbIX  (akTopoB. OOpaTHMbIe
peakuuu. XuMHU4eckoe paBHOBecHe. DakTOpbl, BIUAIONIME HA COCTOSHHE XHUMHUYECKOIO
paBHoBecus. [Ipunnun Jle Hlatense.

OnekrponauTnueckas auccouuanus. CuibHble M cialble 3JeKTpoiauThl. Cpena BOJHBIX
PacTBOPOB BEILECTB: KUCIIAsA, HEUTPAJIbHAS, EJI0YHAs.

OKHCIHUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKIIUH.

OKCHEpUMEHTAJIbHBIE METOJbl M3YYEHMsI BEIIECTB W WX NPEBPAIICHUN: JEMOHCTpaLus
tabnun «llepuoanueckas cucrema xumuueckux snemeHtoB JI. VM. MenneneeBa», u3ydeHue
Mozelen KPUCTAIUIMYECKUX pEelETOoK, HaOro1eHue
U OMKCaHue JEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OMBITOB (Pa3yioKeHHE MEPOKCHIa BOJAOPOa B
IPUCYTCTBUM  KaTalu3aropa, OIPENEICHUE CpPeabl pPacTBOPOB  BEIIECTB C  ITOMOIIBIO
YHHUBEPCAIbHOTO MHJMKATOPA, PEAKIMU MOHHOTO OOMEHa), MPOBEICHNE MPAKTHYECKONH paboTh
«BnusHre pa3nuyHbIX (PaKTOPOB HA CKOPOCTh XUMHUYECKON PEAKLIUN.

PacuérHble 3a1auu.

Pacuérbl 10 ypaBHEHMAM XUMUYECKUX PEAKLUH, B TOM YUCIIE TEPMOXUMUYECKHUE PACUETHI,
pacy€Thl C UCIOJIB30BAHUEM ITOHATHUS «MACCOBas 10JIsI BEIIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. [lonoxenue HemeramioB B [lepuoanueckoil cucteMe XMMUYECKUX 3JIEMEHTOB
. W. MenngeneeBa W OCOOCHHOCTH CTPOEHUS WX aroMoB. DuU3MUECKHE CBOWCTBA
HEMETAJIOB. AJIOTPONHS HEMETANIOB (Ha MpUMepe KUCIopoia, cepsl, hocdopa u yriepoaa).

XVWMUYECKUE CBOWCTBA BaXXHEHINIMX HEMETAIOB (TaJIOTEHOB, cephl, a3oTa, (ocdopa,
yriaepojaa U KpeMHHUS) U UX COSAUHEHUN (OKCUAOB, KHUCIOPOICOAEPKALIUX KUCIIOT, BOJOPOIHBIX
COCTMHECHUIN).

[IpuMeHeHre Ba)KHEUILINX HEMETAIUIOB U UX COCIUHEHUH.

Mertamisbl. [lonoxenne MmetaiuioB B [leproanyueckoil cucteMe XMMHUYECKUX 3J1€eMEHTOB /l.
U. MenneneeBa. OCOOEHHOCTU CTPOEHHS 3JEKTPOHHBIX 000JOYEK aTOMOB MeTauioB. Obmue
¢uznueckue cpoiictBa MeTayuioB. CIlaBbl METAJIOB. DJIEKTPOXUMHUYECKUM psAJl HapsKEHUN
METAJIJIOB.

XUMHYECKHE CBOMCTBA BAXKHEUIIMX METAIOB (HATpWsl, Kajus, KaJbIHs, MAarHus,
ATIOMUHMS, IMHKA, XpOMa, Kelle3a, MEAH) U UX COeTMHEHUH.

O61ure criocoOb! moay4yeHus: MeTauioB. [IpuMeHeHrne MeTaioB B ObITY U TEXHHKE.

OKCIEpUMEHTAJILHBIE METOJIbl M3YYEHUs BEIIECTB M WX MNPEBPAIEHUN: H3y4YEHUE
KOJUIeKIIMU «MeTaluibl U CIJIaBbl», OOpa3lOB HEMETAJUIOB, PEIIEHHE SKCIEPUMEHTAIbHBIX
3a1a4, HaOJNIOJIeHMEe W  ONMCAHUWE JIEMOHCTPAI[MOHHBIX W JIAOOPATOPHBIX  ONBITOB
(B3auMoJielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCIOT M IIEJIOYEH, KAaueCTBEHHBIE
pEaKIuy Ha KaTHOHBI METAJLJIOB).

PacuérHeble 3aaum.

PacuéT macchl BemiecTBa WM 00bEMa ra3oB MO U3BECTHOMY KOJIMYECTBY BEILIECTBA, Macce
WK 00bEMY OJTHOTO M3 BEILECTB, YUACTBYIOIIMX B pEeaKIMU, pacuéT Macchl (00bEMa, KOIMYECTBA
BEIIIECTBA) MPOAYKTOB PEAKIIMU, €CIIH OJHO U3 BELIECTB COACPKUT IPUMECH.

XuMHuS 4 )KU3Hb

Posnp xumuu B oOecriedeHUHM 3KOJOTMYECKOW, PHEPreTHUECKOW M IMPOIOBOJILCTBEHHOM
0€30MacHOCTH, pa3BUTUU MEAUIMHBL. [loHATHE O HAay4YHBIX METOAAX H3YYEHHUS BEIIECTB U
XUMUYECKHUX PEaKLIUM.

[IpencraBinenuss 00 OOMMX HAyYHBIX NPUHLMINAX MPOMBIIUIEHHOTO  MOJYYEHHS
BAKHEMIIMX BEILIECTB.

YenoBek B MHpE BEIIECTB M MaTEPHAJIOB: BAXXKHEHIIME CTPOUTEIbHBIE MaTEpHUAIbI,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacKd, CTEKJIO, KepaMuKa, MaTepuaiabl AJs SJICKTPOHUKH,
HaHOMAaTepHaJibl, OpraHMuYeCKUe U MUHEpaIbHbIe y10OpEHUSI.

XvMHs ¥ 370pOBbE YEJOBEKA: MpaBUjIa HCIIOJIB30BAHMS JIEKAPCTBEHHBIX IIPENapaToB,
IpaBuia 0€e301acHOro HCITOJIb30BaHNUs CPEICTB OBITOBOM XUMUH
B [IOBCE/IHEBHOM JKHU3HH.




MeXnpeAMETHBIE CBS3H.

Peanuzamus MeXIpeIMETHBIX CBS3EH IPH M3YYCHHUH OOIIEH M HEOPTraHWYECKON XMMUU B
11-M kJacce OCyIIECTBISETCS MOCPECTBOM HCIOJIB30BAHMS KaK OOIIUX €CTECTBCHHO-HAYYHBIX
MOHITHUM, TaK U MOHATUHN, SIBJISIOIIUXCS CUCTEMHBIMU JJI OTJENbHBIX MPEIMETOB €CTECTBEHHO-
HAy4HOI'O LUKIIA.

OO61ure ecTeCTBeHHO-HaY4YHbIE TIOHATHS: Hay4HBIH (PaKT, rUnoTe3a, 3aKOH, TEOPHs, aHAIH3,
CUHTE3, KIacCHU(pUKaIUs, NEePUOANYHOCTh, HAONIOJCHHUE, JKCIICPUMEHT, MOJICIUPOBAHHE,
U3MEepeHue, SIBJICHUE.

®dusnka: marepus, dHEpPrusi, Macca, aroM, JJIEKTPOH, MPOTOH, HEUTPOH, MOH, U30TOI,
pPaZo0aKTUBHOCTb, MOJIEKYJia, SHEPreTUYECKUil YPOBEHb, BEIECTBO, TENO, 00BEM, arperaTHOe
COCTOSTHUE BEIECTBa, PU3NUYCCKUE BEIIMYUHBI U €IMHUIIBI KX U3MEPEHHSI, CKOPOCTb.

buonorus: kierka, opraHuszM, 3KocucTema, Ouochepa, MaKpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEIIECTB B OpraHU3Me.

['eorpacdusi: MuHepasbl, TOPHBIEC TOPO/IbI, MTOJIE3HBIE HCKOIIAEMbIE, TOILTUBO, PECYPCHI.

TexHonoruu: XUMUYECKas MPOMBILIUIEHHOCTb, METaJLTyprus, MIPOU3BOICTBO
CTPOUTENBHBIX  MaTepHalioB,  CEIbCKOE  XO3MMCTBO,  MUIIEBas  MPOMBIIIJICHHOCTb,
dapmareBTUUECKasi TPOMBIIIIICHHOCTD, ITPOU3BOICTBO KOCMETHYECKUX CPEACTB, MPOU3BOJCTBO
KOHCTPYKIIMOHHBIX MaTE€PHAIIOB, SJICKTPOHHAS IPOMBIIUIEHHOCTh, HAHOTEXHOJIOTHH.




3.Iln1aHupyemblie pe3yJibTAThI 0CBOEHUSI MPOrPaMMbI 10 XUMHUH HA 0230BOM YPOBHE
cpeaHero o01ero o0pa3zoBaHus

JINYHOCTHBIE pe3yJbTaThbl

OI'OC COO ycranaBnuBaeT TpeOOBaHMSA K pPE3yJlbTaTaM OCBOCHHUS OOYYaIOUIMMHUCS
nporpaMM  cpenHero  obmero  oOpa3oBaHusi — (JIMYHOCTHBIM,  METalpeiIMETHBIM U
npeaMeTHeIM). HayuHo-MeToanyeckold OCHOBOW st pa3pabOTKH IUIAHUPYEMBIX pe3yJIbTaToB
OCBOCHMSI IIPOrpaMM CpeAHero oO0mero oOpa30BaHUS SBISIETCS CHCTEMHO-AEATEIbHOCTHBIN
MOAXO/.

B coorBeTcTBHM € CHCTEMHO-IEATEIBHOCTHBIM IIOAXOAOM B CTPYKTYpE JUYHOCTHBIX
pe3yJbTaTOB OCBOCHUS IpenMeTa «XUMHs» Ha YpPOBHE cpenHero oOmero obOpa3oBaHus
BBIJICTICHBI CIIEYIOIINE COCTABIIAIOLIME!

0CO3HaHHE O0YYAIOIIMMUCS POCCUICKOW TPakJaHCKOW HIEHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTENIBHOCTH U CAMOOIIPEIEICHHIO;

HaJIMYMe MOTUBALUU K 00yUEHUIO;

L[eJICHANPAaBIEHHOE PA3BUTHE BHYTPEHHUX YOEXKIEHUH JMYHOCTH Ha OCHOBE KJIFOUEBBIX
LIEHHOCTEN ¥ UCTOPUUYECKUX TPAJAULIUNA Oa30BON HAYKH XUMUMU;

TFOTOBHOCTh U CIIOCOOHOCTH OOYYarOLIUXCs PYKOBOJCTBOBATbCS B CBOEH J€SATEIBLHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAaHOBKAaMH, MPUCYUIUMH LEJIOCTHOM CHUCTEME XMMHYECKOTO
o0Opa3zoBaHus;

HaJIMYue IPABOCO3HAHMS HKOJIOIMUYECKON KyJIbTYphl U CIIOCOOHOCTH CTaBUTh LEIU U
CTPOUTb JKU3HECHHBIE IIAHBI.

JInuHOCTHBIE pE3yJabTaThl OCBOECHMsI mpeaMera «XHUMHs» JOCTUTAlOTCS B €IMHCTBE
y4eOHOIl M  BOCHIUTATEIbHOM JIEATEIIBHOCTH B COOTBETCTBUHM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JIyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U HUJ€ajlaMd POCCUHCKOTO
IpaXXJJaHCKOro 0OIIecTBa, NPUHATBIMH B OOIIECTBE HOPMAaMU M MpaBUJIaMU IOBEAEHUS,
CIOCOOCTBYIOLIMMH IPOLIECCaM CaMOIIO3HAHMS, CaMOPa3BUTHS M HPaBCTBEHHOI'O CTAHOBJICHUS
JUYHOCTH 00YYaIOLIUXCS.

JIn4HOCTHBIE PE3yNbTAaThl OCBOCHMSI MpEeAMETa «XHUMHUS» OTPa)karoT cHOPMHUPOBAHHOCTh
OMbITa [O3HABATEIbHOM M MPAKTHMYECKOW JESITEIbHOCTH OOY4YaloImMXCsl IO pealu3aluu
MPUHSTHIX B OOILECTBE LICHHOCTEH, B TOM YUCIIE B YaCTHU:

1) rpaaaHCKOro BOCIMTAHMS

OCO3HAHHUS YYalIUMHCS CBOMX KOHCTHTYIIMOHHBIX IMpaB M OO0S3aHHOCTEN, YBa)KEHUS K
3aKOHY U NIPaBONOPSAKY;

IPEJICTABICHUS. O COLMAJIbHBIX HOpPMax W NPaBUJIAX MEXKIMYHOCTHBIX OTHOUIEHHH B
KOJJIEKTHBE;

TOTOBHOCTb K COBMECTHOW TBOPYECKOW NEATENILHOCTH MPH CO3/IaHUU Y4eOHBIX MPOEKTOB,
peleHnH yuyeOHBIX M IMO3HABATENbHbIX 33a4, IPOBEACHNN XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH NMOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JJOTUKY U apryMEHTBI IPYTUX
Jro/Ied TIpU aHaIM3€ pa3IMYHbIX BUIOB y4eOHOW AeITeNbHOCTH;

2) NIaTPHOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HCTOPHUYECKOMY M HAyYHOMY HAcCJIEOUI0 OTEUECTBEHHOU
XUMUH;

YBaKEHHsI K TPOLIECCY TBOpPYECTBA B 00JACTH TEOPUM U MPAKTHUECKOTO MPUMEHEHHS
XUMHUH, OCO3HAHHSA TOrO, 4YTO JIOCTMKEHUSI HAayKHU SBISIOTCA pE3YyJIbTaTOM JTUTENbHBIX
HaOJr0IeHNH, KPOMOTIMBBIX 3KCIIEPUMEHTAIBHBIX IMOUCKOB, MOCTOSHHOTO TpyJda YUY€HBIX M
MPAKTHKOB;

MHTEpECA M TI03HABATEJIbHOM MOTHMBALIMM B IIOJYYEHUHM M TOCIEAYIOLUIEM aHallnu3e
MH(OpPMaLIMHU O MEPEIOBBIX JOCTHKEHUIX COBPEMEHHON OT€UECTBEHHOW XHUMHUH;

3) AYXOBHO-HPABCTBEHHOI'0 BOCTIMTAHUSL:



HPABCTBEHHOI'O CO3HAHMS, STUYECKOTO MTOBEACHHUS;

CHOCOOHOCTh ~ OLIEHMBAThb CHUTYyallUH, CBSI3aHHBIE C XMMHYECKHMMH  SIBICHHUSMH,
U IPUHUMATh OCO3HAHHBIE PEUICHMS, OPUEHTHUPYSACh HAa MOpPAJbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

FOTOBHOCTH OLIEHMBATh CBOE IOBEIEHUE U IOCTYIKHM CBOMX TOBApUILUEH C TOUKHU 3PEHMUS
HPABCTBEHHBIX U ITPABOBBIX HOPM U OCO3HABATH MOCIIEACTBHS dTUX ITOCTYIIKOB;

4) popmupoBaHus KyJbTYPbI 310POBbSI:

NOHUMaHMs LEHHOCTH 3J0pOBOro M Oe3omacHoro obpasa >KHU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'O OTHOIIECHUS K COOCTBEHHOMY (DM3UYECKOMY U IICUXHYECKOMY 3/10POBBIO;

coOuro/IeHHs MpaBuil 0€30MacHOro oOpallleHHsl ¢ BEIEeCTBAMU B OBITY, IOBCEIHEBHON
KHU3HH 1 Ha paboueM MecTe;

IOHUMaHMUs LEHHOCTH IPAaBUJI MHIUBUAYAJIBHOIO U KOJUIEKTUBHOIO 0€3011acHOIr0O
IIOBE/ICHNUS B CUTYaLIUsAX, YTPOKAIOLIUX 3/10POBbIO U KU3HU JIIOJIEH;

OCO3HAHMsI IOCIEACTBUI M HENPUITUS BPEIHBIX MNPUBBIUEK (YHOTPEOIEHUS aJIKOIoJid,
HapKOTHUKOB, KYPEHHUs);

5) Tpy10BOr0 BOCIIUTAHUSA:

KOMMYHHUKaTUBHOW KOMIETEHTHOCTH B Yy4eOHO-MCCIIEI0BaTEIbCKOW, OOIIECTBEHHO
II0JIE3HOM, TBOPYECKOM U IPYIMX BUJAX JEATCIBHOCTH;

YCTAaHOBKM Ha aKTHBHOE Y4YacTUE B PELIEHUU MPaKTUUYECKUX 3a7ad COLMAJIbHOMN
HaIlpaBJIEHHOCTH (B PAMKax CBOEro KJlacca, IIKOJbI);

MHTEpeca K MPAKTUYECKOMY H3YyUEHHIO MPOQecchil pa3iIudHOro pojia, B TOM YHCIE Ha
OCHOBE IIPUMEHEHUS IIPEIMETHBIX 3HAaHUH 110 XUMHUH;

YBa)XEHHUS K TPYY, JIOASIM TPyJla U pe3yibTaraM TPYA0BOM 1eATENbHOCTH;

TFOTOBHOCTM K OCO3HAaHHOMY BbIOOpY HWHAMBUAYAJIBHOM TpPaeKTOpUM OOpa3oBaHMUs,
Oyaymieit mpodeccun U pealn3alnnuy COOCTBEHHBIX JKU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEN K XUMUH, HHTEPECOB U NTOTpeOHOCTEN 0011eCTBa;

6) 9K0JIOrH4€eCKOr0 BOCTUTAHUS

HKOJIOTHYECKH 11€JIeCO00Pa3HOT0 OTHOIIEHUS K MPHUPOJIE, KAK UCTOYHHUKY CYIIECTBOBAHUS
JKHU3HH Ha 3eMIIE;

NOHUMaHMS TI100aJBHOTO XapakTepa HKOJOTHMUECKUX MPOoOJieM, BIUSHUS SKOHOMHUYECKUX
MPOLECCOB HA COCTOSTHUE TPUPOJTHON M COLIMATIBHOM CPEJIbL;

0CO3HaHMsI HEOOXOAUMOCTH MCIOJIb30BaHUs JOCTHKEHUH XMMUU JUUIsl pellieHHs] BOIIPOCOB
PaALMOHATILHOTO MPUPOI0NOIB30BAHUS;

AKTUBHOTO HENPUATUS JNEHUCTBUMN, NMPUHOCSIIUX BpEe OKPYKAIOUIEH NPUPOIHON Cpene,
YMEHHMsI MPOTHO3UPOBAaTh HEOIArONPUATHBIE SKOJIOTMUECKUE IMOCIEACTBUS MPEeIIpPUHUMAEMBbIX
JIEWCTBUI U NPEIOTBPAILATh UX;

HaJIMYUSl Pa3BUTOrO H3KOJOTHYECKOIO MBIIIJIEHUS, 3KOJOTUYECKOW KYJIbTYpPbI, OIbITA
JEATEIIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYKOBOJCTBOBATbCS HMMH B
M03HABATEJIbHON, KOMMYHUKATUBHON M COLMATIbHON MPAKTHKE, CHOCOOHOCTH U YMEHHS aKTUBHO
HIPOTUBOCTOATH UJICOJIOTHU XeMO(POOHH;

7) IEHHOCTH HAYYHOTr'0 MO3HAHUS:

c(OPMHPOBAHHOCTH  MHUPOBO33PEHHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
pa3BUTHS HAYKH U OOLIECTBEHHOW MPAKTHKY;

NOHUMaHM CHeuu(UKM XHMUM KaK HayKd, OCO3HaHUs €€ poiud B (HOPMUPOBAHHUU
paloOHaIbHOIO HAYYHOI'O MBILIUIEHHUS, CO3/JaHUU LIEJIOCTHOTO MPeICTaBIeHHsI 00 OKpYyKaroleM
MHUpE KaK O €IMHCTBE IPHUPOJbI U YEJIOBEKA, B MO3HAHWM IPUPOJIHBIX 3aKOHOMEPHOCTEH U
pelieHnu TpobiieM COXpaHEeHUs TPUPOTHOTO PAaBHOBECHS;

yOeXKIEHHOCTH B OCOOON 3HAYMMOCTH XUMHMHU JUIsI COBPEMEHHOW LMBWIM3ALUU: B €€
TYMaHHUCTUYECKOW HAIIPaBIIEHHOCTH M Ba)KHOM pPOJIM B CO3/1aHWM HOBOW 0asbl MaTepuaibHOU
KYJBTYpPBI, pEIIEHUH TI100aTbHBIX MPOOJIEM YCTOMUMBOrO pa3BUTHS YEIOBEYECTBA — CHIPbEBO,
HHEPreTUUeCKOl, NHUIIEBOH M DKOJOTWYECKOW Oe30MacHOCTH, B PA3BUTHU MEIUIIMHBI,



00eCIeYeHUH YCIIOBHM YCIICIIHOTO TPyl U SKOJIOTMYECKH KOM(POPTHOM KU3HU KaKJOT0O 4YJeHa
o0111eCcTBa;

€CTECTBEHHO-HAyYHOM TI'PAaMOTHOCTU: IIOHMMAaHWS CYIIHOCTH METOJOB ITO3HAHWI,
UCIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, COCOOHOCTH MCII0JIb30BaTh [10Jy4yaeMble 3HAHUS IS
aHanmu3a U OOBSCHEHMS SIBICHUH OKPYXKAIOIIEro MUpa M MPOHCXOIAIINUX B HEM H3MEHEHHIA,
YMEHHUA J1e7aTh 000CHOBaHHbIE 3aKJIIOUEHHsI HA OCHOBE HAy4YHbIX (DAKTOB M UMEIOIIMXCS JTaHHbBIX
C LEJIBIO ITOJIY4EHUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENILHO MCII0JIb30BaTh XUMUUECKUE 3HAHUS JJIs pelleHHs polieM
B PEAIbHBIX KU3HECHHBIX CUTYaLHsIX;

MHTEpeca K NO3HAHUIO U UCCIIEI0BATENIbCKON AEATEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEphIBHOMY OOpa30BaHUIO M CaMOOOPa30BaHUIO, K
AKTUBHOMY IIOJIy4CHHMIO HOBBIX 3HAaHUU II0 XUMHUUM B COOTBETCTBUM C >KM3HCHHBIMU
MOTPEOHOCTSIMU;

UHTEpeca K OCOOEHHOCTAM TpyAa B pasiMyHbX cdepax MpodeccuoHaTbHON
JIeSATEIbHOCTH.

MertanpeameTrHblie pe3yJibTaThI

MeranpeameTHble pe3yiabTaTbl OCBOEHHUS Y4YEOHOro mpeamera «XUMHUS» Ha YpOBHE
CpeaHero o011ero o0pa3oBaHusl BKIIOYAIOT:

3HaYMMbIe I (POPMUPOBAHUS MHUPOBO33PEHUS OOYUYAIOMIMXCS MEXKIUCIHUILTHHAPHEIC
(MexmnpenMeTHbIe) OOLIeHayUHble TIOHATHS, OTPAKAIOIINE LIEJIOCTHOCTh HAYYHOW KapTHUHBI MUpa
U crienn UKy METOJIOB TIO3HAHUS, HCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIECTBO,
SHeprus, sBJEHUE, MpoLecc, CUCTeMa, HAayyHbId (aKkT, MPUHLMUI, TUIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpUs, UCCIIEI0BaHUE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHUBEpCaJbHble  ydyeOHble  JeiicTBUA  (TMO3HABaTelbHbIE,  KOMMYHUKATHBHBIE,
perymnsTuBHblE), oOecreuuBarolne QopMUpoBaHUE (YHKIMOHAJIBHOW TI'PAaMOTHOCTH H
COLMAJIBHOW KOMIETEHIMH 00y4aroInxcs;

CIIOCOOHOCTh ~ OOYy4YaroIIMXCS ~ MCIIOJIb30BaTh  OCBOEHHBIE  MEKIUCLUILUIMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHMS W YHHBepCaJbHble Yy4yeOHble JEHCTBHS B IIO3HABATEIbHOM U
COLIMAJIbHON ITPAKTHKE.

MertanpegMeTHble pe3ylbTaThl OTPaXKalOT OBJAJEHUE YHHUBEPCAIbHBIMH y4EOHBIMU
MI03HABATEIbHBIMHA, KOMMYHUKATUBHBIMU U PETYJISITABHBIMU JICHCTBUSMHU.

OBnaneHne YHuBEpPCAJIbHBIMH yqeﬁnban NMO3HABATEJIbHBIMHU A€ CTBUSIMM:

1) 0a3oBble JJOrMUYeCKHUE IeHCTBUS:

CaMOCTOSITENILHO (DOPMYIHpPOBaTH W aKTyallU3UpPOBATh MPOOJIEMYy, BCECTOPOHHE &
paccMaTpuBaTh;

ONpEeNeNsATh ILEeNU JACSITeNIbHOCTH, 3a7aBas MapaMeTpbl W KPUTEPUM UX JOCTHIKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACATCIbHOCTHU C ITOCTABJICHHBIMU LCIIAMU;

UCIIOJIb30BaTh MPU OCBOECHUU 3HAHUW TNPUEMBI JIOTUYECKOTO MBILIUIEHUS — BBIIACISTH
XapaKTCPHBIC TIPHU3HAKU HOHATHH WU YCTaHaBJIMBAaTb WX B3aUMOCBA3b, HUCIOJb30BaATH
COOTBETCTBYIOIIINE OHITUS ISl OOBSICHEHUS OT/ICNbHBIX (DAKTOB U SBICHUIA;

BI)I6I/IpaTI) OCHOBAHHA U KPUTCPUHN JJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCIIIECCTB U XUMHNYCCKHUX peaKumZ;

yCTaHaBIUBATh IPUYMHHO-CIIEACTBEHHBIE CBSA3U MEXIY N3Yy4aeMbIMU SIBJICHUSIMU;



CTPOUTH JIOTWUYECKHE pacCyKAeHUs (MHIYKTUBHbIC, MACIyKTUBHBIC, IO aHAJIOTHUH),
BBISBIISITh 3aKOHOMEPHOCTH M NPOTHUBOPEUUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIHPOBATH
BBIBO/IbI U 3aKJIFOUEHHUS;

IPUMEHATh B IpOLEcCce MO3HAHUS HUCHOJIb3yeMble B XMMUU CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIENI, TPeoOpPa30OBBIBATh MOJEIbHBIC TPEACTABICHUS — XUMHUYECKUH 3HaK (CHMBOJM)
JJIEMEHTA, XUMHUYEcKasi (popMylia, ypaBHEHHE XUMUYECKON peakluu — NP PELIeHUN Y4eOHbIX
[IO3HABATEJIbHBIX U MPAKTUYECKUX 3a/ay, IPUMEHATh Ha3BaHHbIE MOJIEJIbHBIC INPEACTABICHUS
JUIS BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB U3Y4aeMbIX BELIECTB U XUMUYECKUX PEAKIIMH.

2) 0a3oBbIe HCCIeA0BaTEIbCKUE JIeliCTBHS:

BJIaJIETh OCHOBAaMH METO/JIOB HAyYHOI'O MI03HAHUS BELIECTB U XUMUUECKUX PEAKIIUM;

dopMynupoBaTh MM M 33Ja4d  UCCIEIOBAHUS, MHCIONb30BaTh IIOCTABJICHHbIE U
CaMOCTOSITENIHO c(hOpMyJTUPOBAaHHbBIE BOIPOCHl B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 IIPOBEPKE NMPABIILHOCTH BHICKA3bIBAEMBIX CY)KICHHIA;

BJIAJCTh HAaBBIKAMHU CAMOCTOATEJIBHOTO IUIAHUPOBAHMUSA M IPOBEIEHUS YYECHMUYECKHX
HKCIIEPUMEHTOB, COBEPLIEHCTBOBATh YMEHHS HAOII0JaTh 32 XOJOM IIPOLECcca, CAMOCTOSTEILHO
IPOTHO3UPOBATh €ro pe3yibrar, (GopMyaupoBaTb O0O0OOIIEHHS M BBIBOABI OTHOCUTEIBHO
JIOCTOBEPHOCTH PE3YJIbTATOB UCCIIEJOBAHUSI, COCTABIIATh OOOCHOBAHHBIN OTYET O MPOJAEIaHHON
pabore;

IpUOOpeTaTh OIBIT HCCIEIOBATENbCKOM UM INPOEKTHOW JAESTEIbHOCTH, HPOSBIATDH
CHOCOOHOCTh U TOTOBHOCTh K CAaMOCTOSATEIBHOMY ITOMCKY METOJIOB PELIEHHs MPAKTUYECKUX
3a/1a4, IPUMEHEHHIO Pa3IMYHbIX METO/I0B IO3HAHMSL.

3) pabora ¢ undgopmanmeii:

OPUEHTHPOBATHCSI B PA3JIMYHBIX HCTOYHUKAX HHGpopManMu (HAYYHO-TIOMYISpHAs
JauTepatypa MO XHMMHH, CIPAaBOYHMKH, WHTEPHET-PECYpPChl), AHAIM3UPOBATh HH(OPMALHIO
pa3nuyHBIX BHIOB M (OPM NPEICTABICHUS, KPUTUYECKH OIICHMBATH €€ TOCTOBEPHOCTH H
HENPOTHBOPEUUBOCTb;

(GopMynupoBaTh 3ampoChl U IMPUMEHATH DPA3JIMYHBIE METOJbl MpPU IOUCKE U OTOOpe
uHpopMannu, HeoOXOAMMOM IS BBITTOJIHEHHSI yUeOHBIX 3a7ay ONpeeEHHOTO THIIa;

pUOOpETaTh OMBIT HCIOIb30BAaHUS MHPOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUN U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpATh ONTUMAJIBHYIO (hOpMy IpencTaBiIeHUs] WH(POPMALUU (CXEMBI,
rpaduKu, 1uarpaMMsbl, TaOJIHUIIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAY4YHBIM SI3bIK B KauecTBE CpeACTBa IMpU paboTe € XUMHUYECKOU
uHpopMaLueil: MPUMEHATh MEXIpeIMeTHble ((QU3MUecKue W MaTreMaTU4yecKue) 3HaKu |
CUMBOJIBI, (hopMyIIbl, a0OpEBHATYpPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIUYECKUE CPE/ICTBA HATJITHOCTH.

Osjaagenue YHUBEPCAJIbHBIMA KOMMYHUKATUBHBIMU JelCTBUSAMM:

3aJaBaTh ~ BOMPOCHI IO  CyHIeCTBY  OOCyX7ZaeMol TemMbl B  XOJe  JHajora
W/WIM TUCKYCCHM, BBICKa3bIBaTh UAEH, (HOPMYIHPOBATh CBOU MPEJIOKEHHS MO BBIMTOJIHEHUIO
IPEI0KEHHON 3a1a4H;

BBICTYIIATh C IPE3ECHTAlME PE3yJIbTATOB ITO3HABATEIBHOW JEATEIBHOCTH, IMOJYYEHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMM IPU  BBIIOJHEHUM XMMHUYECKOTO
HKCIIEPUMEHTa, MPaKTU4YEeCKOH paboThl IO HCCIEJOBAHMIO CBOICTB H3y4aeMbIX BEILECTB,
peanu3anuu y4eOHOro IIPOEKTA, " dbopMynupoBaTh BBIBO/IbI
[0 pe3yJabTaTaM IPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHMS MO3ULIUN B XOJE
o0cCyx/ieHusI 1 0OMeHa MHEHHSIMH.



OBJiaieHNe YHUBEPCAIBLHBIMH PeryIaTHBHBIMM 1€l CTBHSIMU:

CaMOCTOATENIFHO TUIAHWPOBATh M OCYIIECTBIATH CBOIO ITO3HABATEIBHYIO NESATEIBHOCTD,
ompenenss e€ LEIM M 33Ja4d, KOHTPOJIUPOBATh M TP HEOOXOAUMOCTH KOPPEKTHPOBATH
npeagaraeéMblii aITOPUTM JCHCTBUH IPHU BBHIMOJHEHUH y4eOHBIX M HCCIENOBATEIbCKUX 3ajad,
BbIOMpaTh Haubosee 3(P(PEKTUBHBIN CIIOCOO MX PEIICHHS C YYETOM MOJyYeHHsI HOBBIX 3HAHHUH O
BEILIECTBAX U XUMHYECKUX PEAKIIHIX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JIEATEJILHOCTM HAa OCHOBE CaMOaHalu3a W
CaMOOIICHKH.

IIpenmeTHbIe pe3yJibTATHI
10 kiace

[TpenmMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckas XUuMHUs») OTpa)karoT:

c(OPMHUPOBAHHOCTb MIPEICTABICHUNA O XUMUYECKOM COCTABIIAIOIIEH €CTECTBEHHO-HAYYHOM
KapTUHBI MHpA, POJIM XMMUU B TIO3HAHUM SIBJICHUN MPHUPOJBI, B (POPMHUPOBAHUHM MBILIUICHUS U
KyJbTYpbl JIMYHOCTH, €€ (DYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOJUMOHN [UIl pelIeHus
IPAKTUYECKUX 3a7ad M HKOJIOIMYECKH OOOCHOBAHHOIO OTHOILEHHUS K CBOEMY 3/10POBbIO U
IIPUPOJIHON Cpee;

BIIQJICHUE CHCTEMOM XMMHYECKHMX 3HAHUH, KOTOpas BKJIKOYAECT: OCHOBOIIOJIArarolue
HOHATUS (XUMUYECKUHN 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04Ka aToMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHIIATEIIFHOCTh, XUMHYECKasi CBs3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpalléHHas), MOJIb, MOJISIpHas Macca, MOJIAPHBIH  00BEM, YIJIEpOJIHBIH  CKEJeT,
(GyHKIMOHAJIbHAS TpyMNNa, pajuKanl, HU30MEpus, U30MEpbl, TOMOJIOTMYECKUH psd, TOMOJIOTH,
YIJIEBOAOPOABI, KMCIOPOA U a30TCOJEPKALINE COCIUHEHUS, MOHOMED, NOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS); TEOPUU U 3aKOHBI (TEOPHsI CTPOCHUS OPraHUYECKUX
BemecTB A. M. bBytiepoBa, 3aKOH COXpaHEHHMs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU; MHPOBO33PEHUECKHE 3HAHUS, JieXKalllie B OCHOBE MOHUMaHUS
OPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEACHUS O CBOMCTBAX,
cocTaBe, OJy4YeHUHU U 0€30I1aCHOM MCIOJIb30BaHUU BaXKHEUIIIUX OPraHMYECKHUX BEIIECTB B OBITY
Y TIPAKTUYECKOM JIEATENBHOCTH YEI0BEKA;

c(OpMUPOBAHHOCTh YMEHUH BBIABJIATH XapaKTEpHbIE MPU3HAKKU MOHATUH, YCTaHABIUBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHUS IIPU OMMCAHUH COCTABA, CTPOEHUS U
MPEBPAILLICHUI OPraHUYECKUX COCTUHECHUM;

c(OPMHPOBAHHOCTh YMEHHM HCIOIB30BaTh XMMHUYECKYIO CHUMBOJIMKY JUIsI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAILIEHHBIX) (DOPMYII OPraHNYECKUX BEILIECTB
Y YPaBHEHUI XMMHUYECKHX pEaKLUi, U3rOTAaBIMBAaTh MOJAEIN MOJIEKYJl OPraHMYECKHUX BELIECTB
JUTSL WJUTFOCTPALIUU UX XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHHS,;

c(OpPMHPOBAHHOCTh YMEHUI yCTaHABJIMBATh NMPUHAIEKHOCTh U3YYEHHBIX OPraHMYECKUX
BEUIECTB 10 HX COCTaBy U CTPOEHHUIO K OINpeAeNéHHOMY KJacCy/Tpynie COeIuHEHUI
(YriaeBoJopobl, KHCIOPOJ M a30TCOJACpXAlllde  COCIWHEHHs, BBICOKOMOJIECKYISIpPHBIE
COeMHEHUS), JaBaThb UM Ha3BaHusa o cuctemarnyeckoil Homenkiarype (IUPAC), a taxxke
IPUBOJINUTH TPUBHAJbHbIE HA3BAHHUS OTJENbHBIX OPraHUYECKHX BELIECTB (ITHIIEH, MPOMMJIICH,
aleTHJIeH, STWICHIVIMKOJb, TJIUUEPUH, (QeHos, (opManbAerui, aleTaabAerui, MypaBbUHas
KHCJIOTa, YKCYCHAasl KUCIIOTa, OJIEMHOBAs KUCIIOTA, CTEApUHOBAsl KUCIIOTA, TIIIOKO3a, (PPYyKTO3a,
Kpaxmall, [IeJUTI0JI03a, TIUIUH);

c(OPMHPOBAHHOCTh YMEHMS OIPEICNATh BHIbl XUMHUYECKOW CBSI3M B OPraHMYECKUX
COeIMHEHUSX (OJIMHAPHBIE U KPATHBIE);



c(OPMUPOBAHHOCTh YMEHHS TMPUMEHSTH TOJOKECHHUSI TEOPUU CTPOCHUS OPTaHUUYECKUX
BemectB A. M. bytiepoBa miis 0OBSICHEHHS 3aBUCHMOCTH CBOWMCTB BEIIECTB OT MX COCTaBa U
CTPOEHHUSI; 3aKOH COXPAHEHUsI MacChl BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUH XapaKTepu30BaTh COCTaB, CTPOCHUE, (UINYECKUE U
XUMUYECKHE CBOMCTBA TUIMYHBIX MPEACTABUTENICH PA3IMUHBIX KJIACCOB OPTaHMYECKUX BEIECTB
(MeTan, 2TaH, STWJEH, NPOMWICH, ameTwieH, OyramueH-1,3, merwnOyraauen-1,3, OeHsou,
METaHOJ, dTAHOJ, YTHJICHTJIUKOIb, TIUIEPUH, (CHOM, aleTalbJeTul, MypaBbUHAS U YKCYCHAs
KHUCIIOTBI, TJIOKO3a, Kpaxmall, IeJUI003a, aMHUHOYKCYCHAasi KHCIOTa), WLTIOCTPUPOBATh
TEHETUYECKYIO CBSI3b MEXJY HUMHU YPABHEHUSMH COOTBETCTBYIOIIUX XMUMHYECKUX PEAKIUN C
HCIIOJIb30BAaHUEM CTPYKTYPHBIX (POPMYI;

c()OPMUPOBAHHOCTh yMEHHUS XapaKTEPU30BaTh HCTOYHUKHU YTIECBOJOPOIHOTO CHIPhS
(HedTh, MPUPOAHBIA Ta3, yrojib), CHOCOOBI WX TMEPEePadOTKHM M MPAKTUUECKOE NPHUMEHEHUE
IPOJYKTOB NEPepadOTKHU;

c(OpPMUPOBAHHOCTh YMEHHMH TMPOBOJAUTH BBIYMCICHUS [0 XUMHUYECKUM YpaBHEHHSIM
(macchl, 00bE€Ma, KOJMYECTBA HMCXOJHOTO BEHIECTBA WM MPOJYKTAa PEAKUUU IO H3BECTHBIM
macce, 00BEMY, KOJIMYECTBY OJTHOTO u3 UCXOIHBIX BEIIIECTB
WJIM [IPOJYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHUI BIAJETh CUCTEMON 3HAHUII 00 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUSI, WCIOJIB3yeMbIX B XHMHUM TPU HM3YUYCHUH BEIIECTB MU XHUMHUYECKUX SBJICHUU
(HaOnrofieHue, UW3MEpEHHe, OKCIEPUMEHT, MOJAEIUPOBAHUE), HCIONb30BaTh CHCTEMHBIC
XUMUYECKUE 3HAHUS JUIsl IPUHSITHS PEIICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUsX, CBA3aHHBIX
C BEIIECTBAMHU U X MIPUMEHEHUEM;

c(OpPMUPOBAHHOCTh YMEHHUH COOJIOATh MPaBWIA TOJb30BAHUS XUMUYCCKOU TOCYION H
1abopaToOpHBIM 000pYIOBaHUEM, a TAKXKe MpaBuUiia 0OpalleHus ¢ BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMU T10 TTPOBEICHUIO JIA0OPATOPHBIX XMMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHHMM TUIAHUPOBATh M TMPOBOJUTH XUMHYECKHH HSKCIEPUMEHT
(mpeBpalleHns: OPraHMYEeCKUX BEIECTB MPU HArpEeBaHUHM, TOJYYCHHE ITHICHA M WU3y4YEHUE €ro
CBOMCTB, KAaueCTBEHHbIC pEAKIIMH OpPraHMYECKUX BEIIECTB, JeHATyparus OeJIKoB Mpu
HarpeBaHWM, I[BETHHIE PEAKIUU OEJTKOB) B COOTBETCTBHH C TMpaBUJIAMHU TEXHUKH O€30MMacHOCTH
npu paboTe C BemecTBaMM M JaOOPaTOpPHBIM O00OpYAOBaHUEM, MPEIACTABISTH PE3YNbTATHI
XUMHYECKOTO DKCIIEPUMEHTA B BHJIC€ YPABHEHHI COOTBETCTBYIOIINX PEaKIUii U (POopMyInpoBaTh
BBIBOJIbl HA OCHOBE 3THUX PE3YJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHMM KPUTHYECKH aHAIM3UPOBATh XHUMHUYECKYIO0 HWH(OpMaIuio,
nosydyaeMyro u3 pa3Hbix ucrounukos (CMU, nTtepHeT u apyrue);

c(hOpMUPOBAHHOCTh YMEHHMM COOJIOJATh TIpaBWjIa JKOJOTHYECKH IeJIeCO00pa3HOTo
MOBEICHUA B OBITY M TPYAOBOM [EATENHHOCTH B IIENIIX COXPAHEHUS CBOETO 3J0POBbI U
OKPY’KaIOIIEeH MPUPOJIHON CpeJlbl, 0OCO3HABATh OMACHOCTH BO3/ICHCTBHS HA JKMBBIE OPTraHU3MBI
ONpeIeEHHBIX OpPraHMYEeCKUX BELIECTB, MOHMMas cMbica mokazarens [IJIK, moscHsTs Ha
npuMepax CrocoObl YMEHBIIICHHs] U TIPEIOTBPAIEHUSI UX BPEIHOTO BO3JCUCTBUS Ha OPTaHHU3M
YeJI0BEKa;

JUIsT OOYYarOIIMXCS ¢ OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 370POBbS: YMEHHUE MPUMEHSTH
3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB M XUMUYECKHX SBJICHHIA,

JUTSL CIIETIBIX M CITA0OBHAAIINX OOYJArOIIUXCS: YMEHUE UCIIOIB30BATh PEbe(YHO-TOUCTHYIO
cucremy o0o3Hauenuit JI. bpaiins nist 3anucu Xxumuueckux Gopmy.

11 kiaace

[IpenMeTHble pe3ynbTaThl OcBOeHUs Kypca «OOmiass M HEOpraHuyeckas XUMUS»
OTPAXKAIOT:

c(hOpMUPOBAHHOCTh TIPEACTABJICHUH: O XHWMHUYECKOW COCTABJISIIOIIEH €CTECTBEHHO-
HAyYHOW KapTHHBI MHpA, POJIU XUMHUU B IO3HAHUU SIBICHUN MPUPOIBI, B (HopMuUpOBaHUU



MBIIUICHUSI U KYJIBTYpPBl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOW st
pelIeHUsT NPAaKTUYECKUX 3aJad M HKOJOTMYEeCKH OOOCHOBAHHOIO OTHOLIEHHS K CBOEMY
3I0POBBIO U IIPUPOJHON CpeaE;

BIQJICHAE CHCTEMOM XMMMUYECKHX 3HAHHMW, KOTOpas BKJIKYAET: OCHOBOIOJIAraroIue
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOIL, S-, P-, 0- BJIEKTPOHHBIE OpPOUTAIIM ATOMOB, HOH,
MOJIEKYyJa, MOJb, MOJSIpHBIH O00BEM, BaJIEHTHOCTb, 3JIEKTPOOTPULIATENBHOCTh, CTENEHb
OKHUCIJIEHHS, XUMHMUYECKas CBs3b (KOBAJEHTHAas, HWOHHAs, MeETaJNIM4YecKas, BOJOPOIHAsA),
KPUCTAJZIMYECKAss ~ PEIETKA, TUIBI XMMHYECKUX  PEAKLUM, PACTBOP,  DJIEKTPOJIUTHI,
HEIJIEKTPOJIUTHI, JIEKTPOIUTUYECKAs IUCCOLUALHNS, OKHUCIUTENb, BOCCTAHOBUTEINb, CKOPOCThb
XMMHUYECKOM  peakluH, XHMHUYECKOe pPAaBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
ANEKTPOJIUTUYECKON Juccoumanuu, nepuoguyeckuid 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHs MAcChl BEUIECTB, 3aKOH COXPAHEHMs M IPEBPALICHHs DHEPTHU IIPU XMMHYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKMHM SI3bIK XMMHMH, MHUPOBO33PEHUYECKUE 3HAHUSA,
JeKalue B OCHOBE IIOHMMAaHHMA IPUYMHHOCTH W CHCTEMHOCTH XUMHUYECKUX SIBICHU,
(baKTOJIOTHUECKUE CBEJCHHS O CBOMCTBAX, COCTaBE, MOJIyYEHUH U O€30MacCHOM HCIOJIb30BAHUU
BO)XHEHIINX HEOPIraHWYECKUX BEILECTB B OBITY M MPAKTHUECKON AEATEIbHOCTH YEI0BEKa,;

c(OpMUPOBAHHOCTh YMEHUM BBISBJIATH XapaKTEPHbIE MPU3HAKU MOHATUHN, YCTaHABIMBATh
UX B3aUMOCBS3b, MCIIOJIb30BaThb COOTBETCTBYIOILUE IOHATHS IIPU ONHCAHUM HEOPraHMYECKUX
BEILECTB U UX IIPEBPALLECHUN;

c(OPMHPOBAHHOCTh YMEHHM HCIOJIb30BaTh XMMHUYECKYIO CHUMBOJIUKY JUIsI COCTaBJICHUS
(GopMysl BEIIECTB W YpPAaBHEHUN XHUMUYECKUX PEAKIUI, CHUCTEMaTHUECKYyHd HOMEHKIIATypy
(MIOITAK) u TpuBHanbpHBIE Ha3BaHMs OTJIENbHBIX HEOPraHMYECKHX BEIECTB (yrapHbli ras,
YIJIEKUCHIbIA Ta3, aMMUaK, raméHas M3BECTh, Herami€Has W3BEeCTb, NUThEBAs COJa, MUPUT U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUN ONPEJENATh BAJIEGHTHOCTb U CTENIEHb OKUCICHUSI XUMUYECKUX
3JIEMEHTOB B COEMHEHUSAX PA3IMYHOI0 COCTaBa, BUJ XUMHUYECKON CBA3U (KOBAJICHTHAs, HIOHHAS,
METaJIJIMYECKasi, BOJOPO/IHAsA) B COCAMHEHMSIX, TUI KPUCTAIMYECKON PEIIETKH KOHKPETHOTO
BEIleCTBA (aTOMHAas, MOJIEKYJApHas, MOHHAas, METalJIMuYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCUHEHNN;

c(OPMHPOBAHHOCTh YMEHUH ONpPENeNATh MPUHAUIEKHOCTh HEOPIAaHUYECKUX BEIECTB 110
UX COCTaBy K ONpeAeNEHHOMY KJacCy/Tpylie COeIUHEHUH (IMpOoCThie BEIIeCTBa — METAJUIbl U
HEMETaJlJIbl, OKCUIbl, OCHOBAHUSI, KUCIOTHI, aM(POTepHBIE TUAPOKCHUIBI, COJIN);

c(hOpMUPOBAHHOCTh YMEHHH pPACKpBIBAaTh CMBICI TMepuoandeckoro 3akona J[. W.
MenpgeneeBa M JIEMOHCTPUPOBaTh €0 CUCTEMATU3UPYIOILYIO, OOBSCHUTEIbHYID U
MPOrHOCTUYECKYIO (DYHKIINH;

c(OPMHPOBAHHOCTh ~ YMEHHMHM  XapakTepH30BaThb DSJEKTPOHHOE CTPOCHHE AaTOMOB
XUMHUUYECKHX 3ieMeHToB 1—4 nepuosos [lepuonnueckoii cuctemMbl XuMuueckux snemeHToB /1. U.
MenneneeBa, HMCMONB3ysl MOHATUS «S-, P-, O-3JEKTPOHHBIC OPOUTANNY, «IHEPTETUUCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM H3MEHEHHUS CBOMCTB XMMHMUYECKHUX JJIEMEHTOB M HX
COeIMHEHUH 10 nepuoaaM u rpynnam Ilepuoanueckoi cucteMbl XMMUYECKHX 31eMeHToB [l .
Menneneena;

c(OpPMHPOBAHHOCTh YMEHUHN XapaKTepH30BaTh (OMUCHIBATH) OOIIMEe XUMUYECKHE CBOMCTBA
HEOPraHWYECKHX BEIIECTB PA3JMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE I'€HETUYECKON
CBA3M MEXJy HEOPraHMYECKHMHU BEIECTBAMHU C IIOMOIIBIO YPaBHEHUN COOTBETCTBYIOIIMX
XUMUYECKHUX PEaKINN;

c(OPMHPOBAHHOCTh YMEHHUS KJIACCU(PUIMPOBATH XUMHUYECKHUE PEAKLUUHU IO Pa3TUYHBIM
npu3HaKaM (KOJMYECTBY M COCTaBY peardpyrolinX BEHIeCTB, TEIMJIOBOMY 3(PQeKTy peaxiuwu,
U3MEHEHMIO CTETIeHEeH OKUCIIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIMH, YYaCTHIO KaTalnu3aTropa);

c(OpMUPOBAHHOCTh YMEHUIN COCTAaBIISITh YPAaBHEHUS PEaKIUi pa3IMYHbIX TUIIOB, MOJIHbIE
U COKpaIlléHHbIE YpaBHEHUS PEaKLMi MOHHOTO OOMEHa, YUUThIBAsl YCIOBHS, MPU KOTOPBIX 3TH
peakIMK YT 10 KOHLA;



c(OPMHPOBAHHOCTh YMEHUH MPOBOJUTH PEAKIMH, MOITBEPKIAIONINE KaueCTBEHHBIN
COCTaB pAa3MYHBIX HEOPTaHWYECKUX BEIIECTB, pACHO3HABaTh OINBITHBIM IYTEM HOHBI,
NPUCYTCTBYIOIIME B BOJHBIX PACTBOPAX HEOPraHUYECKHUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHMH PACKpBIBATh CYHIHOCTh OKHUCIMTEIbHO-BOCCTAHOBUTEIBHBIX
peakuii myTéM COCTaBJICHUS AJIEKTPOHHOTO OajlaHCa 3TUX PEAKIIHA;

c(OpMUPOBAHHOCTh YMEHUHN OOBICHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEaKIMH OT
pa3nuYHBIX (HAaKTOPOB; XapaKTep CMEIIEHUS XWMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHemHero Bo3aeicTBus (mpuniun Jle [llarense);

c(OpPMHPOBAHHOCTh YMEHUH XapaKTEepPU30BaTh XUMHUYECKHUE MTPOLECCHI, JIeKaIIUe B OCHOBE
MPOMBIIIJICHHOTO TOJIy4€HUSI CEpPHOW KHUCIOTHl, aMMHakKa, a Takxke CGHOPMUPOBAHHOCTD
npeacTaBieHuid 00 OOIMIMX HAYYHBIX MPUHIMIIAX U IKOJOTHYECKUX IMPOoOJieMax XHUMUYECKOTO
MIPOU3BO/ICTBA;

c(OPMHPOBAHHOCTh YMEHUH NPOBOIUTH BBIYUCICHHUS C HCHOJIB30BAHUEM TTOHSTHS
«MaccoBasi 0Nl BEIECTBA B PacTBOpPE», OOBEMHBIX OTHOLICHUH Ta30B MPU XUMHUYECKUX
peaKIMAX, Macchl BEIIECTBA WM 00BbEMA ra3oB MO0 W3BECTHOMY KOJIMYECTBY BEIECTBA, Macce
Wi 00BEMY OJHOTO M3 BEIIECTB, YYACTBYIOUIUX B pEaKklMd, TEIUIOBOTO d(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUS MACChl BEIIECTB, TPEBPAIICHUS H COXPAHEHHS YHEPTHH;

c(OpMUPOBAHHOCTh YMEHHUI COOMI0IaTh MpaBUiIa MOJb30BAHUS XUMUYECKOW MOCYAOH H
71a00paTOpPHBIM 000PYIOBAaHUEM, a TAKXKE MTPAaBHUJIa OOpAIIEHUS C BEIIECTBAMU B COOTBETCTBHUU C
MHCTPYKIUSMU IO MIPOBECHUIO JTa00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMHPOBAHHOCTh YMEHUH IUIAHUPOBATh M IPOBOAUTH XHMHUYECKHH HKCIEPUMEHT
(paznmokeHue TEpOKCHIa BOAOPOAa B MPHUCYTCTBUHM KaTalU3aTopa, OMNPEICICHUE Cpebl
PacTBOPOB BEIIECTB C MOMOUIBI0 YHHBEPCAIBHOTO MHIMKATOPA, BIUSIHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW pEaKIuH, peaklud HOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kKapOoHAT- U XJIOPH-AaHUOHBI, HA KATHOH aMMOHMS, PEHICHUE IKCIEPUMEHTAIBHBIX
3agau nmo TtemMam «Metamnely u «Hemeramibl») B COOTBETCTBMM C TpPaBUJIAMH TEXHHKHU
0e30macHOCTH TpU PaboTe ¢ BEIIECTBAMH U JITAOOPAaTOPHBIM 00OpPYIOBaHHEM, IPEICTABIISATH
pe3yabTaThl XMMHUYECKOTO SKCIEPUMEHTa B BHJIE YPABHEHUH COOTBETCTBYIOLIUX PEAKIUN U
(GbopMyTHpOBaTH BHIBOJIBI HA OCHOBE ATHX PE3yJIbTAaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHUECKH aHAIM3UPOBATH XHUMHUYECKYIO HH(OpMAIIHIO,
MOJTy9aeMyl0 W3 Pa3IUYHBIX HCTOYHHKOB (CpPEIICTBA MAcCOBOW KOMMYHHKaud, VHTEpHET U
Apyrue);

c(OpMUPOBAHHOCTh YMEHUN COOJIOJaTh MpaBWiIa SKOJIOTMYECKH LelIecoo0pa3Horo
NOBEJICHUS B OBITY M TPYJOBOH JEATETbHOCTH B LENAX COXPAHEHUs CBOEro 370pOBbs M
OKpY’Karomie MPUPOJTHON Cpelbl, 0OCO3HABATh OMACHOCTH BO3JEHCTBHS Ha XKHBBIE OPTaHH3MbI
OTpe/IeNIEHHBIX BEIECTB, MOHUMaTh cMbIch nokaszarens [1/1K, o0bscHATh Ha mpuMepax crnocoObl
YMEHBIICHHUS U MPEIOTBPAILICHHS UX BPETHOTO BO3JCHCTBUS HA OPTaHNU3M YeJIOBEKa;

Ui 00yYaroIuxcs C OTPaHUYEHHBIMH BO3MOXKHOCTSMHU 370POBbS: YMEHHE HPUMEHSThH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METOJIaX N3YUEHUS BEIIECTB U XUMUUECKUX SBJICHUN;

JUIS CIIENBIX W CIA0OBUAALIMX YYALIUXCS: YMEHHE HCIOJIb30BaTh pelbe(yHO-TOUCUHYIO
cucrteMy o6o3Hauenuii JI. bpaiins mis 3anucu XuMudeckux Gopmyd.

4. TemaTu4eckoe NIAHUPOBAHUE

10 kiace
Ne HanmenoBanue pa3ienoB 1 TEM IpOrpamMmsl KonnuecTBo yacos
n/n Bcer | Kontponbusle | IIpaktuueckue

0 paboThI paboThI

1.1 | Ilpeamer opranndeckoit XumMuu. Teopusi cTpoeHus 3
opraHuueckux coeauHeHnii A. M. bytieposa

2.1 | lIpenenbHbIC yTIIEBOIOPOIBI — ANKAHBI 2




2.2 | HenmpenenbHbIEC YTIIE€BOIOPOIBI: ATKCHBI, 6 1
QJIKQ/IUCHBI, aJIKUHBI
2.3 | ApomaTu4ecKue yrieBoa0opOabl 2
2.4 | [IpupoaHble HCTOUYHUKH YTICBOJOPOJIOB U HX 3 1
nepepaboTka
3.1 | Cnuptsl. DeHon 3
3.2 | Anpneruasl. Kap6oHoBBIE KMCITOTHI. CIOXKHBIE 7 1
3UpHI
3.3 | YrueBonusl 3 2
4.1 | Amunbl. AMMHOKUCIIOTHI. benku 3
5.1 | Ilnmactmaccel. Kayuyku. Bosokna 2
OO011ee KOJIMYECTBO YacOB 10 MPOTrpaMMe 34 3 2
11 knacc
Ne | HaummeHnoBaHue pa3zieioB U TEM MPOTPaMMBbI KonnuectBo yacos
n/n Bcero | KoHTpoiibHBIE [IpakTrueckue
paboThI paboThI
1 Crpoenue atoMoB. Ilepuonnueckuii 3aK0H U 3
MEePUOANYECKas CUCTEMA XUMUYECKUX
anemenToB /I. 1. Menaeneera
2 Crtpoenue BemiectBa. MHOrooOpasue BEIecTB 4
3 XHUMHYECKUE PEaKITUU 6 1 1
4 Mertasmibl 6 1
5 Hemeramibl 9 1 1
6 CBs13b HEOPraHUYECKUX U OPraHUYECKUX 2
BEIICCTB
7 XUMHUS U )KU3Hb 4
OO011ee KOJIMYECTBO YacoOB MO MporpaMmme 34 2 3




