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Pabouas nporpamma o yueOHOMy mpeaMery «Xumus» (0a30Bblii ypOBEHbD)
(mpenMeTHas 06sacTh «ECTEeCTBEHHO-HAYYHBIC IPEAMETHI») (J1ajiee COOTBETCTBEHHO
— IporpaMma Mo XMMHUH, XUMHSI) BKIIOYAET MOSACHUTEIBHYIO 3alMCKY, COAEpKaHNE
oOy4eHusl, MIIaHUPYyEeMbI€ PE3YIbTaThl OCBOCHUS POrPAMMBI [10 XUMHUH,
IUTAHUPYEMbIE Pe3yJIbTaThl, TEMAaTUYECKOE TUIAHUPOBAHUE.
[TosicHuTenpHast 3amMcKa OTpaXkaeT OOIIMe LeNW W 3aJaud HU3Y4YeHUs XUMUH,
XapaKTePUCTUKY TICHUXOJIOTUYECKUX MPEANOChUIOK K €€ M3YYEHHUIO 00yJarolIMMHUCH,
MECTO B CTPYKType Y4eOHOro IUlaHa, a TakKe IMOAXOJAbl K OTOOpYy COIEep)KaHus, K
ONpENEICHUIO IJAHUPYEMbIX  Ppe3yJbTaTOB W K CTPYKType TEMaTH4eCKOro
IUIAHUPOBAHHS.
Copepxanne OOy4YeHHS PACKpBIBAe€T COJEp)KaTelbHbIE JHHHUHM, KOTOpBIC
npeaIaralTcs Uis 00s13aTEIbHOTO M3YyYeHUsl B KaXKIOM KJIAcCe Ha YPOBHE CPEIHEro
obmero oopa3oBaHusl.
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[Imannpyemble pe3yJbTaTbl OCBOCHUS NPOTPaMMbl 10 XHMHHU  BKIIFOYAOT
JUYHOCTHBIE, METANpPEIMETHBIE PE3yJbTaThl 3a BECh IEPHOJ] OOYy4YEHHs Ha YpOBHE
CpeIHero o01ero 00pa3oBaHus, a TAKKe MPEIMETHBIE TOCTHXKEHNS 00yJarolerocs: 3a
KaXXIbIH TO 00yUYEHHUS.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XuMHH Ha YPOBHE CpeIHEro o0I1Iero oopazoBanus pa3padoTaHa Ha
ocHoBe ®DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «OO06 obpa3zoBaHud B
Poccuiickoii  ®enepanuuny», @DenepanbHoil pabodeil mnporpaMmbl, TpPeOOBaHUN K
pesyJsibTaTamM OocBoeHUs (henepaibHON 00pa30BaTEIbHOM MPOTPaMMBbl CPETHETO OOIIETO
obpazoBanust (POIl COO), mpencrasieHHbix B DenepanibHOM TOCYIapCTBEHHOM
obpazoBarensHoM cTanaapre COO, ¢ yuérom Konnemniuu mnpernojaBaHus y4eOHOTO
npeaMera «XuMus» B 00pa3oBaTeNibHBIX opraHuzanusax Poccuiickoit dexpeparuu,
peanu3yIonmx OCHOBHbIE 00pa3oBaTeNbHBIE MPOrPAMMbI, U OCHOBHBIX TOJIOKCHHM
«Ctpareruu pa3Butus BocnuTanus B Poccuiickoit @enepanuu Ha nepuof a0 2025 roga»
(Pacnopsxenue
[TpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.)

OcCHOBY MOJIXO/0B K pa3padOTKe MpOorpamMMBbl M0 XUMHH, K OMPEICICHUI0 001
cTpaterud OOy4YeHHs, BOCIUTAHUS M PA3BUTHA OOYUYaIOIIMXCS CPEJACTBAMU YYEOHOTO
npeamera «Xumus» g 10-11  kmaccoB Ha 06a30BOM  ypOBHE COCTAaBWIIH
koHuentyanbHble mnonoxkeHuss DI'OC COO o B3auMOOOYCIOBIEHHOCTH —LEJEH,
COJICp)KaHUS, pEe3yJIbTaTOB OOy4YeHUS] HM TpPeOOBAaHUM K YPOBHIO TMOATOTOBKHU
BBIITYCKHUKOB.

B cooTBeTCTBUMM C NaHHBIMU TOJIOKEHHUSIMU TIporpamMma Mo Xumuu (0a30BbIi
YPOBEHB) Ha YPOBHE CPEIHETO 00111eT0 00pa30BaHUS:

yCTaHaBIMBaeT oO0s3aTeNnbHOC (MHBAPHAHTHOE) TPEIMETHOE  COJCp)KaHUE,
ONpEeNeIIsIET KOJTMYECTBEHHbIE U KAUYECTBEHHBIE €r0 XapaKTePUCTUKU Ha Ka)XJAOM 3Tare
W3YUYCHUs MpeaMeTa, IpeaycMaTpuBaeT MPUHIUIIBI CTPYKTYPUPOBAHUS COJEpKaHUS U
pacrpeeneHus ero o KiaccaM, OCHOBHBIM pa3jiejlaM U TeMaM Kypca;

a€T MPUMEpPHOE pacrpeiesieHne YIeOHBIX YaCOB IO TEMATHUECKUM pa3ieliaM,
PEKOMEHAYET MPUMEPHYIO MOCJIEeI0BATENIbHOCT M3YyUYEHUSI OTIEIBHBIX TEM Kypca C
Y4ETOM MEXMPEAMETHBIX U BHYTPUIIPEAMETHBIX CBS3€H, JOTUKK YueOHOIo Ipoiiecca,
BO3pAaCTHBIX OcoOeHHOCTe#l oOydaromuxcs 10-11 kimaccoB; 1aér METOAMYECKYIO
WHTEPIIPETALUIO 1IeJIeN M3yUYeHHs MpeaMeTa Ha YPOBHE COBPEMEHHBIX MPUOPUTETOB B
CUCTEME cpemHero oO0mero o0pa3oBaHUsA, CONEPXKATEIbHOW  XapaKTePUCTUKU
IUIAHUPYEMBIX PE3yJIbTATOB OCBOCHHS OCHOBHOM 00pa30BaTENbHOW MPOrpaMMbl
cpenHero o6Omiero oOpa3oBaHus (JIMYHOCTHBIX, METANpPEIMETHBIX, MPEAMETHBIX),
OCHOBHBIX BHJIOB y4€OHO-TIO3HABATEILHOU JESITEIIBHOCTH 00YYarOIIErocs M0 OCBOSHUIO
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comepxanuss npenMera. Ilo BcemM Ha3BaHHBIM NO3ULHUAM B MpOrpaMMe IO XUMHUU
coOJoJIeHa TPEEeMCTBEHHOCTh € (eepaibHOM paboueld MporpaMmoil OCHOBHOTO
oOmrero obpaszoBanus nmo xumuu (st 8—9 kiaccoB 00pa3oBaTENbHBIX OpraHU3aIluil,
0a30BbIN YPOBEHB).

Xumuyeckoe 00pazoBaHUE, IMOJy4aeMOE BBITYCKHUKaMHU OOIIe00pa3oBaTeIbHOM
OpraHu3alliM, SIBIAETCS HEOThEMJIEMOW YacThlo UX 00pa3oBaHHOCTU. OHO CIYKHUT
3aBEPIIAIONIMM 3TallOM pealih3allii Ha COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE
KITIOYEBBIX [IEHHOCTEH, MPUCYIIMX IEJIOCTHON CHCTEME XMMHUECKOro 00pa3oBaHus. DTU
LEHHOCTH KacaroTCsl MO3HAHUS 3aKOHOB MPHUPOAbI, (POPMUPOBAHUS MUPOBO33PEHUS U
oOmIeil KyJnbTypbl YEJIOBEKa, a TaKXkKe HKOJIOTMYECKH OOOCHOBAHHOI'O OTHOLIEHUS K
CBOEMY 3/0pPOBbIO U HpHUpPONHON cpene. Peanmmsyercs xumuueckoe o00Opa3oBaHuE
0o0yJaromuxcsi Ha YpPOBHE CpeAHEero ooOiiero oOpa3oBaHUsi CPEACTBaMH Y4eOHOTO
npeaMeTa « XUMUs, COAEPKaHne U TOCTPOEHUE KOTOPOTO OIIPEIEIIEHBI B POTPaMME 0
XUMHU C y4€TOM CHEHU(PUKUA HAyKH XUMHUH, €€ 3HAUCHUS B MO3HAHUM NPUPOJBI U B
MaTepuaIbHON >KU3HM OOLIECTBa, a TAaKXKe C y4y€TOM OOLIMX LeNed M TMPUHIUIIOB,
XapaKTEPU3YIOUIMX COBPEMEHHOE COCTOSTHUE CUCTEMBI CPEHET0 OOIIEro 00pa3oBaHus B
Poccuiickoit @enepanuu. Tak, Hanpumep, Tpu GOPMUPOBAHUU COJIEPKAHUS TTPEIMETA
«XUMHSDY YUTEHBI CIIEIYIOIINE MOJIOKEHNUS O crielu(rKe U 3HAYCHUN HayKd XUMHUHU.

XUMHSI Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HWIrpaeT ocoOyko poiib B
COBPEMEHHOW LMBHWJIM3AIMHU, B CO3JJaHUM HOBOW 0a3bl MarepuanbHOW KyJbTypbl. OHa
BHOCHT CBOM BKJIaJl B (POPMHUPOBAHUE PAIIMOHATIBHOIO HAYYHOTO MBILUICHHUS], B CO3/IaHUE
LEJIOCTHOTO MpPEACTaBICHUs] 00 OKpY)KalolleM MHpe Kak O €IWHCTBE MPUPOIbl U
YyeJoBeKa, KoTopoe (GOpMHpPYETCS B XMMHUU Ha OCHOBE NMOHUMAaHUS BEIIECTBEHHOIO
COCTaBa OKPY’KAIOIIEr0 MUpPa, OCO3HAHUSI B3aUMOCBSA3U MEXKY CTPOEHUEM BEIIECTB, UX
CBOMCTBaMH U BO3MOKHBIMHU OOJIACTSIMU MTPUMEHEHUS.

TecHO B3aMMOAEICTBYSI C JPYTMMH €CTECTBEHHBIMH HayKaMH, XUMUS CTaja
HEOThEMJIEMOM YaCThIO MUPOBOM KYJIbTYpPbl, HEOOXOAUMbBIM YCIOBUEM YCHEIIHOTO TPYAa
Y JKU3HM KaXJ10T0 ujieHa oOmiecTBa. CoBpeMeHHast XMMUS Kak HayKa CO3MIaTebHas, KakK
HayKa BBICOKMX TEXHOJOTMI HampaBjieHa Ha pelleHue TJ00aJbHBIX MpodiieM
YCTOWYHUBOTO PAa3BUTUSL YEJIOBEUECTBA — CHIPbEBOM, HDHEPre€TUYECKOW, MHILEBOU,
IKOJIOTUYECKOM 0€30MacHOCTH U OXPaHbl 3J0POBBSI.

B cooTBeTCTBUU C 00IIMMHU LIETISIMU U PUHLUIIAMH CPEHETO 00111ero 00pa3oBaHus
comepxkanue mnpeamera «Xumus» (10—11 kmaccel, 06a30BbIi YpPOBEHb H3YyUCHHS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY OOYYarOIINXCA,
HEOOXOIUMYIO MM JJisi BbIPAOOTKM MHPOBO33PEHUECKUX OPUEHTHUPOB, YCHEIIHOTO
BKJIFOUEHMS B JKU3Hb COIIMYMa, MPOAOHKEHUST 00pa30BaHMsl B Pa3IMYHBIX 00JIacTAX, HE
CBSA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEM.

CocTaBISIOIKUMHY ITpeAMeETa « XUMUS» SBISIIOTCS 0a30Bble Kypchl — « Opranuyeckas
xumus» U «O0IIas 1 HeOpraHudecKasi XUMUs», OCHOBHBIM KOMIIOHEHTOM COJI€pKaHus
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KOTOPBIX SIBJISIFOTCSI OCHOBBI 0230BOM HAYKU: CHCTEMA 3HAHUI 10 HEOPTaHUYECKOW XUMUHN
(c BKJIIOUEHHEM 3HaHUM U3 OOLIEH XMMUU) U OpraHMYecKod XumMuu. OopMHUpOBaHUE
JAHHOM CHUCTEMBl 3HAHMM MNP HM3YyYEHUU MpeaMeTa OOeCHeurMBAET BO3MOXKHOCTh
pPaccMOTPEHHsT BCErO0 MHOTrooOpa3usl BEIECTB Ha OCHOBE OOIIMX IOHATHH, 3aKOHOB U
TEOPUN XUMUHU.

CtpykTypa conepkanuss KypcoB — «Opranwdeckas xumus» u «OOmas u
HEOpTraHU4YecKasi XuMus» chOpMUpOBaHa B MPOrpamMMe Mo XMMUH Ha OCHOBE CUCTEMHOTO
MOAX0/1a K M3YUYEeHHIO yI4eOHOT0 MaTepuasia i 00yCcaoBIeHa UCTOPUYECKH 000CHOBAaHHBIM
pa3BUTHUEM 3HAHUM HA ONPEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce
OPraHWYECKON XMMHM BEILIECTBA PACCMATPUBAIOTCA HA YPOBHE KIIACCUYECKOW TEOPUH
CTPOCHUSI OPraHMYECKMX COCIMHEHUM, a TaKke Ha YpPOBHE CTEPEOXUMHYECKUX H
AIIEKTPOHHBIX TMPEJCTABICHUN O CTPOCHUH BelecTB. CBeeHusI 00 M3y4aeMbIX B Kypce
BEILIECTBAX JIAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOJOB JO CIOXKHBIX OHOJOTHYECKU
aKTHBHBIX COCIMHEHMM. B Kypce OpraHMdeckol XHMHUM IIOJY4YalOT pa3BUTHE
copMHUpOBaHHBIE HA YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs IIepBOHAYAILHBIC
MPEACTaBICHUs] O XHMHYECKOH CBS3M, KIacCH(HKAIIMOHHBIX IIPU3HAKaX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O XUMHUYECKON PEAKIIHH.

I[Ton HOBBIM yrjaom 3peHHss B TmpeaMere «Xumus» 0a30BOTO  YpPOBHS
paccMaTpuBaeTCs HM3YUYCHHBIH Ha ypOBHE OCHOBHOrO 0OIIero oOpa3oBaHUs
TEOPETUUCCKUI MaTeprasl U (PAKTOIOTHUECKUE CBEJACHUS O BEIIECTBAX W XUMHYCCKOU
peakiuu. Tak, B 4acCTHOCTH, B Kypce «O0I11as 1 HeOpraHUUeCcKasi XUMHUS» 00yJaroIuMCsI
MPEIOCTABISACTCS BO3MOXHOCTh OCO3HAaTh 3HAYCHUE IEPUOJUYECKOrO0 3aKOHA  C
00IIIeTEOPETUUECKUX M METOJOJOTHUCCKUX TIO3UIHMM, TIy0)Ke IMOHATh HMCTOPHUECKOE
U3MEHEeHHe (YHKIMA OTOTO 3akoHa — OT O00O0OMmArIIeH 0 OOBSCHSIOMEH |
MIPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHMM O BaXHEUIIMX BEIIECTBAX, MX COCTAaBE, CTPOCHUH,
CBOWMCTBAaX M TMPUMEHEHUH, a TAKKE€ O XHUMHUYECKHX PEaKIUAX, HX CYIIHOCTH H
3aKOHOMEPHOCTSAX MPOTEeKaHus AomnojHsercs B Kypcax 10 m 11 kiaccoB snemeHTaMu
COAEpkKaHMs, UMEIOINMHU KYJIbTYPOJIOTUUECKUN Y TPUKIIATHON XapakTep. DTU 3HAHUS
CIIOCOOCTBYIOT IMTOHUMAHUIO B3aWMOCBSI3M XUMHH C JIPYTUMH HayKaMU, PaCKpPBIBAIOT €€
pOJib B TIO3HABATEIILHOW M TPAKTUYECKON NEATEIbHOCTH YEIOBEKa, CIOCOOCTBYIOT
BOCITUTAHUIO YBXKEHUS K TPOIIECCY TBOPUECTBA B OOJACTH TECOPUU U MPAKTHUUECKHX
MPUJIOKEHUN XMMHUHU, TTOMOTAIOT BBIMYCKHUKY OPUEHTHPOBATHCS B OOIIECTBEHHO W
JUYHOCTHO 3HAYMMBIX MPOOJIEMax, CBSI3aHHBIX C XMUMHEH, KPUTHYECKH OCMBICIMBATH
nH(OPMAITUIO ¥ IPUMEHSATH €€ JIJIsl TIOTIOTHEHUS 3HAHUH, PEIICHUS HHTEIUICKTYy JIbHBIX U
IKCIIEPUMEHTAILHBIX HCCIIENOBATEIbCKUX 3a7ad. B 1emoM comepkaHue y4eOHOTO
npeaMera « XUMHsD» JaHHOTO YPOBHS M3YyYECHHUS OPUEHTHPOBAHO Ha (POPMHUpPOBAHHUE Y
00yJaronmxcsi MUPOBO33PEHYECKON OCHOBBI JUTsl MTOHUMaHUS GUI0CO(DCKUX UCH, TAKUX
KaK: MaTepHajbHOE €IMHCTBO HEOPraHMYECKOTO W  OPraHUu4YecKoro  MHpa,
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00yCJIOBIICGHHOCTh CBOWCTB BEIIECTB HX COCTaBOM M CTPOCHHEM, IT03HABAEMOCTH
MIPUPOJIHBIX SIBJICHUN MyTEM SKCIIEPUMEHTA U PEIICHUS TPOTUBOPEUUM MEXKTy HOBBIMHU
dbakTaMd U TEOPETUYECKUMH IPEANOChUIKAMU, OCO3HAHHME POJM XHUMHUU B PEIICHUH
HKOJIOTHYECKUX TIPOOJIeM, a TakKe MpoOsieM cOepeKeHHUsT YHEPTETUUSCKUX PECYPCOB,
CBIPBS, CO3/JaHUS HOBBIX TEXHOJIOTUH W MaTepUalioB.

B nnane pemieHus 3aad BOCIMHUTAHUS, Pa3BUTHS U COIMATIM3AIMH O0YYarOITUXCS
MIPUHATHIC TPOTPAMMOM IO XUMMH TTOIXOJIbI K ONPEICTICHUIO COJICPKAHUS U TTIOCTPOCHUS
npeaMeTa MpeayCMaTpuBalOT (OPMUPOBAHNE YHUBEPCATBHBIX YUYCOHBIX IEHCTBHM,
UMEIOIMX 0a30BOE 3HAUEHUE JIJISl PA3JIMYHBIX BUJIOB JCSITEILHOCTHU: PEUICHUS TPOOIeEM,
MOMCKa, aHaJIn3a U 00pabOTKK MH(POpMAIMHU, HEOOXOAUMBIX ISl PHUOOPETEHUSI OIbITa
MPAKTUYECKOM W HCCIIEIOBATEIILCKOM JEATEIIbBHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B
MTO3HAHUHU XHUMHUHU.

B nmpakrtuke npenogaBaHus XMMUU KaK Ha yPOBHE OCHOBHOT'O 00I1IETO 00pa30BaHUs
TaKk ¥ Ha YPOBHE CPEIHEro o0Iiero o0pa3oBaHusl, MPU OMPENIECICHUU COJIEPKATEIHHON
XapaKTePUCTUKH IeJed HW3y4YeHUs TMpeaMeTa HamlpaBiICHHEM IEePBOCTEIICHHOMN
3HQYMMOCTH TPAAUIIMOHHO MPHU3HAETCS (POPMHUpPOBAHUE OCHOB XMMHUYECKON HAyKH Kak
00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, TPAKTUUECKOMN JIESITEIbHOCTH YEJIOBEKa U KaK
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM KyJIbTypbl. C METOAMYECKON TOUKH 3pPEHUS TaKOM
MOAXO K ONPEACIICHUIO 1IeJIeH U3ydeHUs MPeMEeTa SIBISETCS BIIOJIHE ONPABIAHHBIM.

CornacHo AaHHOM TOYKE 3pEHUS TJIABHBIMU LIEJISIMU U3YUCHUSI TTPpeAMETa « X UMHUSI)
Ha 6a30BoM ypoBHe (10-11 kJ1.) aBistroTcs:

dhopMUPOBaAHHUE CHCTEMbl XUMHUYCCKUX 3HAHUN KaK BaXKHEHIIIEH COCTaBIISIOIICH

€CTECTBEHHO-HAYYHOW KapTUHBI MHUpA, B OCHOBE KOTOPOW JIEKAT KJIIOYEBBIC MOHSTHS,
byHIaMEHTAIbHBIE 3aKOHBI W TEOPUM XUMHUHU, OCBOCHHE S3bIKa HAayKH, YCBOCHUE U
MOHMMAHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHU MHUPOBO33PEHUYECKOIO XapakTepa,
O03HAKOMJICHHUE C MUCTOPHEH MX Pa3BUTHSA W CTAHOBJICHUS; (DOPMUPOBAHHUE U PA3BUTHE
MPECTaBICHUM O HAYyYHBIX METOJIaX MTO3HAHUS

BCIIECTB U XUMHUYECKUX PEaKIUid, HEOOXOAMMBIX I TMPUOOpPETEeHUsS YMEHUH
OPUEHTUPOBATHCS B MUPE BEILIECTB U XUMUYECKUX SIBJICHUI, UMEIOIIUX MECTO B IPUPOJIE,
B MIPAKTUUYECKOW U MOBCETHEBHON KU3HU; pa3BUTHE YMEHUHN U CITOCOOOB JAEATEIBHOCTH,
CBSI3aHHBIX C HAOJIOJICHUEM U

OOBSCHEHHEM XHMHUYECKOTO OJKCIIEPUMEHTa, COOJO/ICHHEeM TIpaBuil 0€30MacHOro
0OpallleHHsI C BEIIECTBAMHU.

Hapsany c stuMm copaepkarenbHasi XapaKTEpUCTUKa LieJied W 3aj]ay HU3y4YeHUs
npeaMera B MporpaMMe Mo XMMUU YTOUYHEHA U CKOPPEKTHUPOBAHA B COOTBETCTBUMU C
HOBBIMM TPUOPUTETAMU B CHUCTEME cpefHero obmiero obOpaszoBanus. CeromHs B
NpenoJJaBaHu XUMHUU B OOJBIIEH CTENEeHU OTHAETCS MPENNOYTEHHE MPAKTUUYECKOM
KOMITOHEHTE COJIepKaHUsI OOy4YeHUsS, OPUCHTHPOBAHHON HAa TMOATOTOBKY BBIMTYCKHUKA
ororeo0Opa3oBaTeILHON  OpraHM3alliy, BIAJEIOMero He HabopoMm 3HaHUWH, a
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(YHKIIMOHATBPHOW TPAaMOTHOCTBIO, TO €CTh CIOCO0AaMHU M YMEHHUSIMH aKTHUBHOTO
MOJIyYCHUS] 3HAHUW U MMPUMEHEHHUS UX B PEANbHOU KU3HU JJI PEIICHUS MPAKTUYECKUX
3aj1ay.

B otoii cBA3M mpu M3ydeHUM npeamera «XUMHs» JOMUHHPYIOIIEE 3HAYEHUE
IpUOOPETAIOT TaKUeE MU U 33/1a49H, KakK:

ajganTaus OOydYaloIIUXCi K YCIOBUAM JTUHAMUYHO pPa3BUBAIOLIEIOCS MHPA,
dbopMHpOBaHUE MHTEIUIEKTYyaIbHO Pa3BUTOM JIMUHOCTH, TOTOBOM K caMO0Opa30BaHUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY IMPUHATHIO TPAMOTHBIX PEHICHHN B KOHKPETHBIX
KU3HEHHBIX CUTYallUsAX, CBSI3aHHBIX C BEIIECTBAMU U UX PUMEHEHUEM; (POPMUPOBAHUE
y 0OydYaloIuxcsi KIIOYEBbIX HAaBBIKOB (KJIFOUEBBIX KOMIIETCHLIMH), HMEIOUINX
YHHUBEpPCAJIbHOE 3HAUCHUE JUIS PA3IMYHBIX BUAOB JIEATEIBHOCTH: PEIICHHUs MPOOJeM,
MOKCKA, aHAIM3a U 00paboTKH HHPOPMALIUU, HEOOXOAUMBIX
JUTS IPUOOPETEHHUS OTIBITA ACATEILHOCTH, KOTOPasi 3aHUMAeT BAKHOE MECTO B TIO3HAHUU
XMMHH, @ TaKXe A OLEHKU C TMO3ULIUKA SKOJIOIMYEcKON Oe30MacHOCTH XapakTepa
BJIMSTHUST BEIECTB M XMMHUYECKUX TMPOIIECCOB HA OPraHM3M YelOBEKa M MPUPOIHYIO
Cpelly; pa3BUTHE NO3HABATEIIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHbBIX U TBOPYECKUX
CIIOCOOHOCTEN 00yYaroIUXCs: CIHOCOOHOCTH CAMOCTOSITENBHO MPUOOpPETaTh HOBBIE
3HaHUSA 10 XMMHUHU B COOTBETCTBMU C YXU3HEHHBIMHM IMOTPEOHOCTAMHU, HCIOJIb30BATh
COBpEMEHHBbIE HMH(OPMAIIMOHHBIC TEXHOJOTHH I TMOMCKAa W aHaiM3a y4eOHOU u
HAYYHOTIONMYJISIPHOH HMH(POPMAIMH XUMHUYECKOTO CcoAepkaHus, (popMHpOBaHHE U
pasBuTHE |y  OOydYaroIIMXCS  aCCOLMATUBHOTO M JIOTUYECKOTO  MBIIIJICHMUS,
HAO0JI0ATEIbHOCTH, COOPAaHHOCTH, aKKypPaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOAMMBI, B
YaCTHOCTH, TpU TIUIAHUPOBAHWM W TPOBEACHUM XUMHUYECKOTO JKCIEPHUMEHTA;
BOCIIUTaHUE Yy OOyYarommxcsi yOeKIEHHOCTH B TYMaHHUCTHUECKOW HAIMpPaBICHHOCTU
XUMHHM, €€ BaXXHOW POJIM B PEUICHUH TIJIO00AJbHBIX NpoOJieM palMOHAIBHOIO
IPUPOJIOTIONB30BAHUS, TIIOMOJHEHUSI JHEPreTMYECKUX PEecypcoB M  COXpaHEHUS
IPUPOTHOTO PABHOBECHsI, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTO OTHOIICHHS K
NpUpOJIe W CBOEMY 3I0POBBIO, a TakKe NPUOOPETEHHsI OMbITa WCIOIb30BAHUS
MOJyYEHHBIX 3HAHUM JJIS MPUHSATUS TPAMOTHBIX PEIIEHUH B CUTYyalUsiX, CBA3AHHBIX C
XUMHYECKUMH SBIICHUSMHU.

e w 3amaum  wW3y4YeHHS TMpeaAMeTa «XHUMHUS» MOIYYUIU TMOAPOOHYIO
METOJMYECKYI0 HMHTepnpeTanuio B pazaene «llmanupyembie pe3ynbTaThl OCBOSHUS
nporpaMMbl IO XUMHUK», Oiarofaps 4eMmy o0ecredeHO 4€TKOE IMPEeICTaBICHHE O TOM,
KaKue 3HaHMUSI U1 YMEHHUS UMEIOT MPSIMOE OTHOILIEHUE K peaTn3alii KOHKPETHOU IENH.

B yuebHOM maHe cpeaHero oOiiero oopa3oBaHHUs MpeaMeT «XuMmus» 0a3z0BOro
YPOBHSI BXOJUT B COCTaB MpeaMETHOM 001acTh « ECTeCTBEeHHO-HAyUHbIE PEIMETHI.

OO0r1iee YnCiIo 4acoB, PEKOMEHJIOBAHHBIX JIJI MU3YyUYCHHUS XUMUU — 68 vacoB: B 10
kiacce — 34 gaca (1 gac B Heneno), B 11 knacce — 34 yaca (1 gac B Hejienio).
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COJIEP) KAHUE OBYUYEHUS!

10 KJIACC Teopern4eckue 0CHOBbI OPraHM4eCKOH XUMHH

[Ipenmer opraHuyeckoi XHMMHUU: €€ BO3HMKHOBEHHE, PAa3BUTHE M 3HAYCHHE B
MOJyYeHUH HOBBIX BEIIECTB U MaTepuagoB. Teopus CTPOCHUS OPraHMYECKHUX
coenquHennit A.M. BytiepoBa, e€ ocHOBHbIe ToJokeHUs. CTpyKTypHbIE (HOPMYIIbI
OpPraHUYeCKHUX BemlecTB. ['oMosorus, u3oMepus. XuMUUeCKas CBS3b B OPraHUYECKHX
COEIMHEHUSIX — OJMHAPHBIC U KPaTHBIE CBSI3H.

[IpencraBnenne o KiIacCU(pUKAMK OpraHUYeckux BemecTB. HomeHkmaTypa
OpPTaHMYECKUX COCAMHEHUN (CHCTeMaTH4ecKas) U TPUBHAIbHbIC HA3BAHUS BaXKHEHIINX
IpeCTaBUTENEN KIIAaCCOB OPraHMYECKHUX BEIIECTB.

JKCNepPUMeHTAIbHbIE METOAbI M3YUEeHHUs] BellleCTB M UX MpeBpallleHui

O3zHakoMJIeHHE ¢ 00pa3aMi OPTraHMYECKHUX BEIIECTB M MaTepHalaMy Ha UX OCHOBE,
MOJICTTUPOBAHUE MOJIEKYJ OpPraHUYECKHWX BEIIECTB, HAONIOACHUE ¥ OIMHCaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB MO MPEBPAIICHUIO OPTaHUYECKUX BEIIECTB ITPU HATPEBAHUU
(ruaBnieHue, oOyTIIMBaHUE U TOPEHHUE).

Yriaesoaopoast

AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTUYECKHI psill. MeTaH U 3TaH — MPOCTEUIINE
IPEJICTaBUTENN aJTKaHOB: (PU3MUECKUE U XUMUYECKUE CBOMCTBA (peakluu 3aMeleHUs U
TOpEHNs ), HAXOXKACHUE B IPUPOJIE, TOTYyUYEHUE U IPUMEHEHHE.

ATKEeHBI: COCTaB W CTPOCHHE, TOMOJIOTUYECKMH psAd. OTWIEH W IPONHIEH —
NPOCTEUIINE MPEICTABUTENN ANKEHOB: (PU3MUYECKUE U XMMUYECKHE CBOMCTBA (peakuuu
TUAPUPOBAHUS, TaJOT€HUPOBAHMS, THUIpaTallMM, OKHUCJIEHUS U MOJUMEpPHU3ALUN),
NOJIyYEHHUE U IPUMEHEHHE.

Anxaauensl: Oyrtamuen-1,3 u wmerunOyraauen-1,3: cTpoeHue, BaxHeWme
XUMUYECKHUEe CBOMCTBa (peakuus mnoiumepusauuu). llomydeHne CHHTETHUYECKOTO
Kay4yyKa U pEe3UHBI.

AJKHUHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJOTUYECKUNA pANl. ALETUIIEH —
NPOCTEUIINHN MPEACTaBUTENb aJKUHOB: COCTAB, CTPOCHUE, (PU3NYECKUE U XUMHUYECKUE
CBOWCTBA (p€akUWW TUIPUPOBAHUSA, TaJOTCHUPOBAHMS, THApPATALNU, TOPEHUs),
NOJIyYeHHE U PUMEHEHHE.

Apensbl. beH3oi1: coctaB, cTpoeHue, Pu3nueckrue 1 XuMUYeCcKue CBOMCTBA (peakIuu
raJIOTEHUPOBAHUS W HHUTPOBAHHUA), MOJyYE€HUE M MpuMeHeHue. Tonyon: cocmas,
cmpoeHue, @uauueckue U Xumuyeckue Ce0UCmea (peakyuu 2anoceHuposamus u

! Kypcueom B TeKkcTe BBIIENEHBI SIEMEHTHI COAEPKAHUA Y4eOHOTO MaTepuana, KOTOPhIE M3Yy4YaloTcs B
03HAKOMHTEIHFHOM TUIaHEe M HE BKIIOYAIOTCS B COCTaB IMPEAMETHBIX pe3yibTaToB ocBoeHUss POII COO Ha
0a30BOM YpOBHE.
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HUMpoOBanus), noayuenue u npumerenue. TOKCHUHOCTb apeHOB. ['eHeTHueckas CBS3b
MEXAY yTIE€BOAOPOIAMH, IPUHAIICKAIUMU K PA3IMYHBbIM KJIACCAM.

[IpuponHble UCTOUHUKH YIIE€BOAOPOAOB. IIpupoiHbIil ra3 U MomyTHHIE HEPTIHBIE
ra3el. Hed1h u e€ npoucxoxaenue. CiocoObl nepepaboTKu HeTU: TEPETOHKA, KPEKHHT
(TepMHUYECKHM, KaTaduTHuecKuii), muponu3. [IpoaykTsl mnepepaboTku HeDTH, HUX
IPUMEHEHUE B IPOMBILUIEHHOCTH U B ObITy. KamMeHHBI yroiab M HPOIYKTHl €ro
nepepaboTKu.

JKCIepUMEHTAJNbHbIE METOAbI M3yYeHHsI BEeIIeCTB U X NMPeBpPalleHnil

O3HakoMJICHHE ¢ 00pa3IiaMHt IJIaCTMACC, KAyIyKOB M pe3UHBI, KoJieKuu « HedTb»
U «YTOIlIb», MOJICIUPOBAHUE MOJIEKYJI YIJICBOAOPOJAOB W TAJOT€HOIPOU3BOIHBIX,
MIPOBEICHUE MPAKTHYECKOH PadOThI: MOIYyUYCHUE STUICHA U U3YUYEHHUE €TI0 CBOMCTB.
PacuéTHble 3agaun

Bbeluucienus mo ypaBHEHHIO XMMUYECKON peakuuu (Macchl, 00bEMa, KOJIUYECTBA
MCXOJHOI'O BEILIECTBA WM MPOAYKTa PEaKIUH [0 U3BECTHBIM Macce, 00bEMY, KOJIMUECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB WJIM MPOAYKTOB PEAKIIIH).

Kucnopoacoaepxanue opranu4yeckue CoeAUHEHUs

[IpenenbHbIE OHOATOMHBIE CIUPTHI. METaHOJI U 3TaHOJI: CTPOEHUE, (PU3UUYECKUE U
XUMHUYECKUE CBOMCTBa (peakiuu C aKTUBHBIMU MeETaJllaMH, TaJIOT€HOBOIOPOIaMHU,
ropeHue), nNpuMeHeHne. BolopoaHbIe CBSI3M MEXIYy MOJIEKYyJiaMu CIUPTOB. JleiicTBue
METAHOJIa ¥ ATaHOJIa HA OPTaHW3M YEJIOBEKA.

MHoOroaToMHbI€ CIUPTHI. DTUJICHTJIMKOIbL U TJUIEPUH: CTpOoeHUEe, PU3UYECKUE U
XUMUYECKHE CBOMCTBA (B3aMMOJIEHCTBHE CO IIEJTOYHBIMU METaNIaMU, KauyeCTBEHHAs
peakius Ha MHOTOATOMHBIEC CIUPTHI). JleiicTBUe Ha opraHu3M uenoBeka. [IpuMenenue
TIMLEPUHA U DTUIIEHTJIUKOJIS.

DeHoJI: CTpOEHUE MOJIEKYJIbl, PU3NYECKUE U XUMUYECKHUE CBOMCTBA. TOKCUYHOCTD
denomna. [Ipumenenue denona.

Anpaerunsl u kemousl. DopManbaeTU, aleTalbACTH: CTPOCHNUE, (PU3NUECKHE U
XUMHUYECKUE CBOMCTBA (peakUuMW OKUCICHHS W BOCCTAaHOBJIEHUS, Kau€CTBEHHBIC
peaKkium), NoJly4YeHUE U IPUMEHEHHUE.

Ayemon: cmpoeHue, Quzuueckue u xumuyeckue c80UCmea (peaxkyuu OKUCIEHUs U
80CCMAHOBIIEHUSL), NOTIYYeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE TpeJebHbIe KapOOHOBBIC KHCIOTH. MypaBbHHasi M YKCYCHas
KHUCJIOTBI: CTpOEHUE, PU3NYECKHUE U XUMUYECKHE CBOICTBA (CBOMCTBA, OOLIME [ Kilacca
KHUCIIOT, peakius STepruuKaILIiK ), TOTyYeHue U npuMeHenre. CTeapuHoBast U OJIEMHOBAs
KHUCIIOTHI KaK MPECTABUTENN BBICIITMX KapOOHOBBIX KMCJIOT. MBlTa KaK COJIM BBICIITUX
KapOOHOBBIX KUCJIOT, UX MOIOIIIEE JEHCTBUE.

Cnoxxable 3puUpbl KaK MPOU3BOJHBIE KapOOHOBBIX KUCIOT. ['MIPOSIN3 CIOKHBIX
a¢upoB. XKupsl. ['uaponus xupos. [Ipumenenue xxupoB. buonorunueckas poab )KUPOB.
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VYrieBoabl: cocTaB, KiaccU(UKAIUs YrieBOAOB (MOHO-, IW- W TOJUCAXAPHUIBI).
['moko3a — mpocTeimii MOHOCaxXapHI: 0COOCHHOCTH CTPOSHUS MOJICKYJIbI, PU3UUYECKUE
U XHMUYECKHE CBOWcTBa (B3ammosmeiictBue c ruapokcugom wmeau(Il), oxucnenue
aMMHUa4YHBIM pacTBOpoM okcuma cepedpa(l), BoccTaHOBIeHHE, OpOKEHUE TIIFOKO3HI),
HaX0XJICHUE B PUPOJIC, IPUMEHEHHE, Onosiorndeckas poib. @oTocuHTe3. PpykTo3a Kak
U30MEp TITFOKO3BI.

Caxaposza — npedcmasumens ouUcaxapuoos, 2uopoau3, HaAXoMHcoeHue 8 npupooe u
npumeHeHue.

Kpaxman w memmono3a Kak NpupoiHble mojuMmepbl. CTpoeHHE KpaxMmanaa Hu
IEJUTI003b1. DU3NYECKUE M XUMUYECKUE CBOMCTBA KpaxMala (THAPOIIN3, KaueCTBEHHAs
pEAKILMS C UOJIOM).

JKcNepuMeEHTAJIbHbIE METOAbI U3YUEeHHUS BelleCTB U UX NMpeBpalleHuil

[IpoBenenune, HAONIONCHUE U OMUCAHUE JIEMOHCTPAIIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUE€CTBEHHBIE PEAKIIUHA OJHOATOMHBIX CIIUPTOB (OKUCIEHUE ATaHOJIa OKCUIOM
menu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C THUIPOKCUIOM
meau(ll)), ampaerumoB (OKHCIIEHHE aMMHUAayHBIM pacTBOpoM okcuma cepedpa(l) wu
rugpokcugom  Menu(Il), B3aumopeiicTBUE Kpaxmajga C HOJOM), TIPOBEACHUE
MPaKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOUM KUCIIOTHI.

PacuéTHble 3aga4n

Bbluucienus mo ypaBHEHHIO XMMUYECKON peakuuu (Macchl, 00bEMa, KOJMYECTBA
MCXOJIHOTO BEILIECTBA WJIA MPOAYKTa PEAKIIUH 10 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB WM MPOAYKTOB PEAKIIIH).

A3oTcoaep:kaiiue OpraHnyecKue coeInHeHus
Amunvl. Memunamun u aHUIUH: cOCmMaes, cmpoeHue, uzudecKue u Xumuueckue

ceolicmea (2openue, 83aumooeticmeaue ¢ 80001 U KUCTOMAMUL).

AMHWHOKHCIIOTBI KaK aM(OTEepHBIC OpraHudeckue coeauHeHus. Ddusnueckue u
XHMHUYECKHE CBONCTBA aMUHOKHUCIIOT (Ha MpuMepe TIIMIMHA). buojornyeckoe 3HaueHHUE
aMHHOKHUCJIIOT. IlenTuabl.

benkn kak TpUpOAHBIE BBICOKOMOJIEKYJIApHBbIE coeauHeHus. llepBuunas,
BTOPHYHAS U TPETUYHASI CTPYKTypa OCIKOB. XUMHYECKHE CBOWCTBA OCIKOB: TUIPOIIU3,
JIeHATypalys, Ka4eCTBCHHBIC PEaKIIMU Ha OCJIKH.

JKCcIepuMeHTAIbHbIE METOAbI M3YUYEeHHUs] BellleCTB M UX MpeBpallleHui
Hab6nronenue u onrcane 1€MOHCTPAIIMOHHBIX OIBITOB: A€HATypalus OeIKOB MpH
HArpeBaHWM, [IBETHBIC peakiuu 0eIKOoB. BbICOKOMOJIEKY IsIPHbIE COeTUHEHU S

OCHOBHBIC TIOHSTHS XHUMHUH BBICOKOMOIJICKYJISAPHBIX COGIIPIHCHI/Iﬁi MOHOMCD,
IMOJMMCEP, CTPYKTYPHOC 3BC€HO, CTCIICHD ITOJIMMECPU3allK, CPCIAHAA MOJICKYJIApHAs Macca.

10
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OCHOBHBIE METO/BI CHHTE3a BBICOKOMOJEKYIISPHBIX COSAMHEHUN — TMOJIMMEpU3AIis U
TTOJIMKOHICHCAITHSL.

IInacmmaccol  (noausmuiien, NOIUNPONUTLCH, NOJUSUHUIXIOPUO, NOJUCTNIUPOTL).
Hamypanvnotti v cunmemuueckue xayuyku (0ymaoueHoswvili, X10pONpPeHoBbulll U
uszonpenosvlil). Bonokna: HamypaivHvle (XI0NOK, wWepcmv, WENK), UCKYCCMEEeHHbLE
(ayemammuoe 80JI0KHO, 8UCKO3A), CUHmMemu4ecKue (Kanpox U 1aecam).

IKCIEePUMEHTATbHbIE METOAbI M3YUYEHUSI BEIeCTB M UX MpeBpallleHu

O3HakoMJIeHHE ¢ 00pa3liaMu MPUPOIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4qyKOB.

Me)l(l'lpeIlMeTHLIe CBA3HU

Peanm3zanust MeXNpeaMETHBIX CBS3€M NIPU W3YyYEHUM OPraHMYeCcKOM xumMuu B 10
KJIaCCe OCYIIECTBIIIETCS YEpe3 HCIOJIb30BaHHWE KaK OOIIMX €CTECTBEHHO-HAay4YHBIX
IIOHATUM, TaK W IIOHATHUM, SBIAIOIIMXCS CUCTEMHBIMM Ul OTHCIBHBIX IPEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO0mIme ecTeCTBEHHO-HAYYHBIC TTOHATHUS: IBJICHUE, HAYYHBIN (aKT, THTIOTE3a, 3aKOH,
TeOopHUsl, aHaJIM3, CUHTE3, KiacCU(UKAIMs, MEPUOJUIHOCTh, HAOIIOJACHUE, U3MEPEHHE,
AKCIIEPUMEHT, MOJICIIMPOBAHUE.

duznka: MaTepus, dHEPTUs, Macca, aToM, dJCKTPOH, MOJICKYJa, SHEPTeTHUCCKUI
YpOBEHB, BEIIECTBO, TEJIO, OOBEM, arperaTHOE COCTOSHHE BEIIECTBa, (hHU3HUECKUE
BEJTUYMHBI U €UHUIIBI UX U3MEPEHUS.

buonorusa: xnerka, opranusM, Ouocdepa, OOMEH BEIIECTB B OpraHu3Me,
dboTocHUHTE3, OMOJIOTMYECKN AKTUBHBIE BelecTBa (O€IKHU, YIIIEBOIbI, )KUPBI, (HEPMEHTHI).

['eorpadusi: mMuHepasibl, TOpPHBIE TMOPObI, TMOJE3HBIE HMCKOMAeMble, TOILIUBO,
PECYPCHI.

TexHOOTHS: THIIEBbIE TPOAYKTHI, OCHOBBI PAIIMOHAILHOTO TUTAHUS, MOFOIIUC
CpenCcTBa, IEKapCTBEHHBIE U KOCMETUYECKUE TIPEenapaThl, MaTepUabl U3 UCKYCCTBEHHBIX
Y CHHTETHYECKUX BOJIOKOH.

11 KNTACC Teopernyeckue OCHOBbI XUMHH

XUMHUECKHH d7IeMeHT. ATOM. SApo aToma, U30TOMBI. DIIEKTPOHHAS 000I0UKa.
DHEPreTHYECKUEe YPOBHHU, MOAYPOBHU. ATOMHBIC OpOWTaNU, S-, P-, O- 3JIEMEHTHI
Oco0OeHHOCTH pacipeneseHus JIEKTPOHOB IO OPOUTANISIM B aTOMax 3J€MEHTOB MEPBBIX
YeTBIPEX NMEPUOIOB. DIEKTPOHHASE KOH(DUTYpaLIHs aTOMOB.

Ilepnonnueckuit 3akoH u llepuonnueckas cucrema xumudeckux 3yemeHTon [[.M.
MenpneneeBa. CBsI3b NEPUOAMUECKOTO 3aKOHA U [lepnoandeckoi CuCTEMbl XUMUYECKHUX
anementoB JI.MI. MeHneneeBa ¢ COBPEMEHHOM TEOPUEM CTPOCHUS ATOMOB.
3aKOHOMEPHOCTH HM3MEHEHHS] CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX HMHU

11
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IPOCTBIX M CJHOXHBIX BELIECTB IO TPYIIAM M MEpUOoJaM. 3HAYEHHE MEPUOTUYECKOrO
3aKOHA B Pa3BUTUU HAYKHU.

Crtpoenue BeliecTBa. XMUMUYECKas CBSI3b. BUbI XUMUYECKON CBSI3U (KOBaJICHTHAS
HEMoJIIpHass M TOJsApHas, HWOHHAs, MeTajuimyeckas). MexaHu3mbl 00pa3oBaHUs
KOBAJICHTHON XMMHYECKOW CBs3M (OOMEHHBIN W JOHOPHO-AKIENTOPHBIN). Bogopomanast
CBA3b. BaneHTHOCTh. DneKTpooTpuuaTeNbHOCTh. CTeneHb OKUCIEHNs. IOHBI: KaTHOHBI
Y AHUOHBI.

BemectBa MOJEKYISIPHOIO M HEMOJEKYJSIPHOIO CTPOCHHS. 3aKOH IOCTOSIHCTBA
coCTaBa BelllecTBa. THUIbI KPUCTAIIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOMCTBA BEILIECTB
OT THIA KPUCTAJUITMYECKON PEIIETKU.

ITonsiTHE O IHUCTIEPCHBIX cucTeMax. VICTUHHBIE U KOJUTOMAHBIE pacTBOpBL. MaccoBas
JIOJIs1 BELIECTBA B PACTBOPE.

Knaccudukanusa Heoprannueckux coeauHeHuil. HoMeHknaTypa HEOpraHu4eCKux
BEIECTB. ['eHeTnmyeckas CBA3b HEOPraHWYECKHX BEIIECTB, NPUHAMICKANMX K
Pa3IMYHBIM KJIACCAM.

Xumnyeckas peakuusi. Kiaccupukanys XuMUYeCKUX peakuii B HEOPraHUYECKOM u
OpraHUYeCKON XUMHUHU. 3aKOH COXpPAHEHUsI MacChl BEIIECTB, 3aKOH COXPAaHEHUS U
IPEBPAILECHUS SHEPTUH MPU XUMUYECKUX PEAKIIUSIX.

CkopocTh peakiuu, €€ 3aBUCHUMOCTh OT pa3inyHbIX (axTopoB. OOpaTtumble
peakuuu. XuMu4Yeckoe paBHoBecre. PakTopbl, BIUSIOUME HA COCTOSSHUE XUMHYECKOTO
paBHoBecus. [Ipunuun Jle Hlarense.

DnekTpoinutuueckas aucconuaius. CuibHbIe M chabbie aekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEIIECTB: KUCasi, HEUTpabHasi, uiesouHas. [lonsamue o 6000poOHOM
nokazamerne (pH) pacmeopa. Peakuun MOHHOTO oOMeHa. [ udpoaus HeopeaHuyeckux u
OpP2AHUYECKUX Beujecms.

OKMCIINTEILHO-BOCCTAHOBUTEILHBIC PCaKI M. Ilonsmue 00 djleKkmpoJiusze

pacniasos u pacmeopos coneu. llpumenenue snexkmponusa.

JKcNepuMeHTAJIbHbIE METOAbI H3YUEeHUS BelIeCTB U UX NMpeBpallleHuil

JeMounctpanus tabnui «llepuoauyeckas cucrema XuMudeckux siaemeHtoB J[.U.
MeHnneneeBay, HW3yuyeHHE MOJeNied KPUCTALIMYECKUX PEHIETOK, HaOMIoJeHue |
OTHMCaHUE JEMOHCTPAIIMOHHBIX M JIA0OPATOPHBIX OMBITOB (Pa3JIOKEHHE TEPOKCHIA
BOJIOPOJA B IPUCYTCTBUM KaTAIM3aTOpa, ONMPEIACICHUE CPEIbl PaCTBOPOB BELIECTB C
MOMOIIIBI0O YHUBEPCATBLHOIO HWHIWKATOpA, pPEaKIMd HOHHOTO OOMEHa), MPOBEIICHHE
MpaKTUYECKON paboThl «BnusHue pa3nuuHbIX (PaKTOPOB HAa CKOPOCTh XHMHUYECKOU
pEaKIUm».

PacuéTHble 3aaa4n
Pacu€tel mo ypaBHEHUSM XMMHUYECKUX PEAKIHUM, B TOM YHUCJIE TEPMOXHUMUYECKUE
pacu€Thl, pacu€Thl C HCIOJIB30BAHUEM MTOHITUSA «MACCOBAs JOJISI BEIIECTBAY.
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Heoprannyeckasi xumust

Hewmeramnbl. Ilonoxkenne HemeramwuioB B llepuoandeckol cucTeMe XHUMHYECKHX
anemenToB J[.U. MenneneeBa u 0cOOEHHOCTH CTpoeHHs aToMOB. Du3nueckne CBONCTBA
HEMETAIJIOB. AJUTOTPONHS HEMETANIOB (Ha MpUMeEpe KHUCIopoaa, cepbl, (ochopa u
yriiepoja).

XUMHUYECKHE CBOMCTBA Ba)XHEWUIIUX HEMETaUIoB (TaJloT€HOB, Cephbl, a30Ta,
docdopa, yraepoaa u KpeMHHs) U UX COCAUHEHHH (OKCHIOB, KHUCIOPOACOACPKAIINUX
KHCJIOT, BOJIOPOJAHBIX COCTMHEHH ).

[IprMeHeHNE BAXKHENIIIMX HEMETAJUIOB U UX COCINHEHUM.

Meramnel. Ilonoxenne MeraiuioB B llepuonnueckon cucTeMe XHMHYECKHX
anemeHToB J[.U. MenaeneeBa. OCOOEHHOCTU CTPOEHUSI JIIEKTPOHHBIX 000JI0YEK aTOMOB
metayioB. O6mue  ¢usnueckue cBoiictBa  MerawioB. CIulaBpl  METaJUIOB.
DJIEKTPOXUMHUYECKUAN PSIJT HAIIPSYKEHUN METAJUIOB.

XUMHUYECKHE CBOMCTBA BAKHEUIIMX METAJJIOB (HATpUM, Kalnuil, KalabllUid, MarHuu,
ATIOMUHUH, ITUHK, XPOM, JKEJI€30, MEJIb) U UX COCTUHCHUM.

OO6mue cnocoObl TONy4eHHs MeTauioB. Memannypeus. Kopposzus memannos.
Cnocobul 3auyumsl om xopposuu. IIpuMeHeHre MeTaioB B OBITY U TEXHUKE.

JKCcNepUMEeHTAJbHbIE METOAbI H3YUECHUS BelIeCTB U UX NMpeBpPallleHu il

N3yuenue xomtekuuu «MeTamibl U CIUIaBb», 00pa3lioB HEMETAIOB, PEIIECHUE
AKCIEPUMEHTAJIbHBIX 3aj7a4, HaONIoJeHne U ONUCAHWE JAEMOHCTPAIMOHHBIX U
71a060paTOPHBIX OMBITOB (B3aMMOJICHCTBUE THAPOKCHIA ATFOMUHUS C pACTBOPAMHU KUCIIOT
U TIEJI0YEH, KaueCTBEHHBIC PEaKIIMU Ha KATHOHBI METAJLIIOB).

PacuérHble 3a1a4un

Pacuérel Maccel BemiecTBa WM 00bEMA Ta30B IO HU3BECTHOMY KOJUYECTBY
BEIECTBA, Macce WK 00bEMY OJHOTO M3 YYaCTBYIOUIUMX B PEAKIIMH BEIIECTB, PACUETHI
Macchl (00bEMa, KOJMYECTBA BELIECTBA) MPOAYKTOB PEAKIIMU, €CIU OJAHO U3 BEILECTB
MMEET NPUMECU. XMMMUSA U 'KU3Hb

Pons xuMuuM B 00€CHEUEHUH DHKOJIOTMYECKOM, HHEPreTMYEeCKOM | MHUILIEBON
0e30MacHOCTH, Pa3BUTUU MeIUIMHBI. [IoHATHE 0 HAYYHBIX METOJIaX MO3HAHUS BEUIECTB
Y XUMHAYECKUX PEAKLIUM.

[IpencraBnenust 00 OOIMX HAYYHBIX MPUHIUIAX MPOMBIIUIEHHOTO MOJYy4YEHUS
Ba)KHEHIIINX BEIIECTB.

UYenoBek B MUpE BEIIECTB U MAaTEPUAJIOB: BAKHEUINE CTPOUTEIBHBIE MAaTEPHAJIbI,
KOHCTPYKLIMOHHBIE Marepuaibl, KpacKu, CTEKI0, KepaMHuKa, MaTepualibl I
3IIEKTPOHUKH, HAHOMATEPHUAJIbl, OPraHUYECKHE U MUHEPATIbHBIE yI00pEHUsI.

13
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XuMHsT W 3I0pDOBbE UEJIOBEKA: IMIpaBWia MCIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB, MpaBuia 0€30MacHOTO KMCIOJIb30BAaHMS IPEMapaToB OBITOBOM XUMHUU B
MOBCEIHEBHOM XU3HU. MeKnpeaMeTHbIe CBA3H

Peanu3zamus MeXnpeaMETHBIX CBSI3€H MPU U3YYEHHUU OOIIeH W HEeOpraHMYecKOi
xumu B 11  Kjacce OCYLIECTBIISIETCS 4€pe3 MHCIOJIb30BAaHME Kak — OOHIMX
€CTECTBEHHOHAYUYHbIX IOHATHA, TaK W IOHATUH, SBIIIOIIMXCA CUCTEMHBIMM IS
OTZACJIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OO011ue ecTeCTBEHHO-HAYYHbIE MOHATHUS: HAyYHbIM (akT, TMIIOTE3a, 3aKOH, TEOpus,
aHanu3, CHHTE3, KiacCcU(UKaMs, NEPUOJUYHOCTh, HAONIOJEHHE, SKCIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SBIICHUE.

®du3uka: MaTepus, JHEPTUsl, Macca, aTOM, JIEKTPOH, IIPOTOH, HEUTPOH, UOH, U30TOII,
PaZMOaKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKHIl YpOBEHb, BEIIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHUE BEIECTBA, (PU3MUYECKHE BEJIIMYMHBI U €IMHMIIBI UX U3MEPEHUS,
CKOPOCTb.

buonorus: kierka, opraHusm, 3KocucreMa, ouocpepa, Makpo- U MUKPOIJIEMEHTHI,
BUTaMUHBI, OOMEH BEIIECTB B OpraHU3Me.

['eorpadusi: MuHepasibl, TOpPHbIE MOPOAbI, MOJE3HbIE MCKOMAeMble, TOILIUBO,
peCypceBl.

TexHoyorus: XuMHYECKass IPOMBIIUICHHOCTh, METAUIYPTHS, TMPOU3BOACTBO
CTPOMUTENBHBIX  MATEPUAIOB,  CEJIbCKOXO3AWCTBEHHOE  IIPOU3BOJCTBO,  IHILEBAs
IIPOMBILIJIEHHOCTb, dapmaneBTHyecKas IIPOMBIIIIEHHOCTb, IIPOU3BOJCTBO
KOCMETHYECKHX  NPEenaparoB, MPOU3BOJACTBO  KOHCTPYKIMOHHBIX  MaTE€pUAJIOB,
AJIEKTPOHHAS IIPOMBIIUIEHHOCTh, HAHOTEXHOJIOT U H.
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INJIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBAHUS K PE3yJIbTaTaM OCBOCHHS 00yUYaIOIIUMHUCS
nporpaMMm CpeiHero oOmero o0pa3oBaHusi (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). HaydyHOo-MeToaudeckol OCHOBOM ISl pa3pabdOTKU  IJIaHUPYEMBIX
pe3yNbTaTOB OCBOCHHUS TMPOTpaMM CpeOHEro oOmiero oOpa3oBaHUsS — SBISETCS
CUCTEMHOEATEIBHOCTHBIN TOIXOI.

B coOTBETCTBUM C CUCTEMHO-IEATEIIBHOCTHBIM IIOJIXO/I0M B CTPYKTYPE JIMYHOCTHBIX
pEe3yIbTaTOB OCBOEHUS NpeIMeTa «XUMUS» Ha YPOBHE CpeHEro o0mero o0pa3oBaHus
BBIJICJICHBI CJIETYIOLIUE COCTABIISIOLIHE:

OCO3HAaHHUE OOYYAIOUIUMHUCS POCCUMCKON TPAXKIAHCKOM HUIEHTUYHOCTH —

TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOATEILHOCTH U CAMOOIIPEICIICHNIO; HAIUYUE
MOTHUBAIMU K O0yUYECHUIO;

1[€JICHANPABJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUM JINUHOCTH Ha OCHOBE

KJTFOUEBBIX IIEHHOCTEH M UCTOPUUECKHUX TPATUIIMid 6a30BOM HAYKU XUMHUH; TOTOBHOCTH U
CIIOCOOHOCTh 00YYAIOIIUXCSl PYKOBOJCTBOBATHCS B CBOEH JIEATENBHOCTH LIEHHOCTHO-
CMBICJIOBBIMU ~ yCTAHOBKaMH, TNPUCYIIMMHU  IEJIOCTHOM CHUCTEME XUMHUYECKOTO
00pa3oBaHusl; HaJIMYKME TMPABOCO3HAHUS DKOJIOTHUECKON KYyJIbTYpPhl U CIHOCOOHOCTHU
CTaBUTh LETU

U CTPOUTH )KU3HEHHBIC TIaHBI.

JIMYHOCTHBIE Pe3yJIbTAaThl OCBOCHUS MpeaIMeTa « XUMHUS» JTOCTUTAKOTCS B €IUHCTBE
y4eOHOM M BOCIHTATEIBHOM JESITCIHPHOCTH B COOTBETCTBUM C TYMAaHHUCTHUYECKUMHU,
COIMOKYJILTYPHBIMH, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMU U HUJI€AJIaMH POCCUHUCKOTO
I'PaXKIaHCKOTO OOIIEeCTBa, MPUHATHIMU B OOIIIECTBE HOpMaMU U MPaBUJIAMH TTOBEJACHUS,
CIOCOOCTBYIOIIMMHU TIPOIIeCCaM CaMOTIO3HAHUS, CAMOPa3BUTHS W HPaBCTBEHHOTO
CTAHOBJICHHS JIMYHOCTHU O0YJarOIIUXCS.

JIngyHOCTHBIE ~ pe3yibTaThl  OCBOEHUSI  TIpeaMeTa  «XHUMHUS»  OTpaKaroT
c(hOPMUPOBAHHOCTH  OMBITA TO3HABATEILHOW W  MPAKTUUYECKOM  JIESITEIBbHOCTH
00ydJaronmxcsi Mo peain3aluy IPUHITHIX B 00IECTBE IIEHHOCTEHN, B TOM YUCJIE B YaCTH:
1) rpaxxaaHCKOro BOCIIMTAHMSI

OCO3HaHUs 00YUYaAIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX NPaB U 00S3aHHOCTEH,

YBAKCHHA K 3aKOHY MW IMPABOIOPAAKY, HNPCACTABJIICHHUA O COHOHWAJIbHBIX HOPpMAax M
ImpaBujIax MCKJINYHOCTHBIX OTHOIIICHUU

B KOJUICKTHUBE; TOTOBHOCTH K COBMECTHOW TBOPYECKOW ACSATEIBHOCTH TPH CO3/IaHUU
y4EOHBIX
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IIPOCKTOB, PCHICHUU y‘-Ie6HBIX KW IIO3HABATCJIBHBIX 3aJda4, BBIIMMOJIHCHHMHN XHMMHYCCKUX
9KCIICPUMCHTOB;

CIIOCOOHOCTH IIOHUMATh U IIPUHUMATh MOTHUBbI, HAMCPCHH, JIOTUKY N ApTYMCHTBI

JPYTUX MIPH aHAJIA3€E PA3JIMYHBIX BUOB YUEOHOM EATCILHOCTH; 2)
NAaTPUOTHYECKOT0 BOCTIMTAHUSA:

HEHHOCTHOTO OTHOIICHUS K HCTOPHUICCKOMY M HAYYHOMY HACJICIUIO OTCUYECTBECHHOM
XUMHH, YBAXKCHHUA K IPOLHCCCY TBOPUCCTBA B obnacTu TCOPHUHU U IIPAKTHYCCKOI'O
INPpUMCHCHHUA XHUMHH, OCO3HAHHUA TOI'O, YTO OOCTHIKCHHA HAYKH CCTb PC3YyJIbTaT
JIUTCIIBbHBIX H&6J’IIOI[CHPII>1, KPOIIOTJIIUBLIX 3KCIICPUMCHTAJIbHBIX ITOMCKOB, ITIOCTOSHHOI'O
Tpyaa y‘IéHBIX M IIPAKTUKOB; HWHTCPCCA W MMO3HABATCIBbHBIX MOTHBOB B IIOJTYYCHUHN U
MMOCJICAYIOIICM aHAJIN3C
I/IH(I)OpMaIJ;I/II/I O MMCPCIOBBIX JOCTHIKCHUAX COBpCMCHHOﬁ OTE€YECTBEHHOM XUMHUH,

3) AYXOBHO-HPABCTBCHHOI'0 BOCIIMTAHUA:
HPaBCTBCHHOI'O CO3HAHUA, 9TUYCCKOI'O ITOBCIACHU A,
CIIOCOOHOCTH OICHHUBATb CUTYyalluH, CBA3AHHBIC C XUMHWNUYCCKUMMU ABJICHUAMU,

Y IPUHAMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYSACH HA MOPAJIbHO-HPABCTBEHHBIE HOPMBbI
Y LIEHHOCTH; TOTOBHOCTH OLICHUBATh CBOE MOBEICHUE U MOCTYIKHA CBOMX TOBAPHUILEH C
MO3ULNHN

HPaBCTBEHHBIX U TIPABOBBIX HOPM U OCO3HAHHE TIOCIICICTBUI ATHX TIOCTYIKOB; 4)
(popMHUpOBaHUA KYJIbTYPbI 310POBbIA:

MOHUMAaHUS LICHHOCTEN 3J0pOBOro U 0€30MacCHOr0 00pas3a *KU3HHU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIICHHUS] K COOCTBEHHOMY (U3HUECKOMY ¢ TCUXUYECKOMY
3I0POBBIO; COOJIIOICHHMSI PABHII OE€30MTACHOTO OOpAIICHHMSI C BEIIECTBAMU B OBITY,

MMOBCEHECBHON >XKM3HU W B TPYJAOBOW ACATEIHHOCTH, TMOHUMAHUA LIEHHOCTH MPaBUII
WHMBUIYJBHOTO M KOJUJIEKTUBHOTO 0€3011aCHOTO

MOBEACHUS B CUTYalUsX, YIPOXKAIOWIMX 3I0POBBI0 M KU3HU JIOJEH; OCO3HAHUSA
MOCJICICTBUI U HETIPUSATHS BPEIHBIX IPUBBIUCK (YIOTPEOICHUS

aJIKOT0JIsI, HAPKOTHKOB, KypeHus); 5)
TPYAOBOI0 BOCIIUTAHMS:

KOMMYHHKaTHBHOﬁ KOMIICTCHTHOCTH B yqe6HO'HCCHCI[OBaTCHBCKOﬁ ACATCIBbHOCTH,

OOLIECTBCHHO IMOJIE3HOM, TBOPYECKON M APYIHX BUIAX JCSITEIBHOCTH; YCTAHOBKH Ha
AKTUBHOE y4acTHE B PELUICHUU MPAKTUYECKUX 3a]]a4 COLMATIbHOM

HaIpaBJIeHHOCTU (B paMKaxX CBOEro Kjacca, IIKOJbI); HHTEpeca K MPAKTHUYECKOMY
U3YYEHUIO MTpodeccuil pa3iuuHOro poja,
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B TOM YHCJI€ HA OCHOBE MPUMEHEHUSI TPEAMETHBIX 3HAHUH 110 XUMUH; YBAXKECHUS K TPYY,
JIOJISIM TpyJla U pe3yibTaTaM TPYAOBOM NESITEIBHOCTH; TOTOBHOCTH K OCO3HAHHOMY
BBIOOPY MHAMBUIyAJIbHON TpaekTopun oOpa3oBaHus, Oynayuied mnpodeccun wu
peanu3aiu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYE€TOM JIMYHOCTHBIX HHTEPECOB,
CIIOCOOHOCTEHN K XUMUM, UHTEPECOB M MOTPEOHOCTEH OOIIECTBA;
6) 3K0J10rN4eCKOro0 BOCIIMTAHMS:

HKOJIOTMYECKH 11e71eCO00pa3HOTO OTHOIICHUS K MPUPOE, KaK UCTOUHUKY
CYIIIECTBOBAHMS KU3HU Ha 3eMJie; MOHUMAaHHMS TJIO0AIBHOTO XapaKTepa YKOJIOTHIECKUX

npo0ieM, BIUSHUS

9KOHOMHMYCCKUX ITPOLHECCCOB HA COCTOAHUC HpI/IpOI[HOﬁ u COHHaHBHOﬁ Ccpeabl; OCO3HAHUA
HCO6XOI[I/IMOCTI/I HCIIOJIBb30BaHUA I[OCTI/I)KCHI/Iﬁ XUMUH JJIA PCHICHUA

BOIIPOCOB PAlMOHAIIBHOIO IPUPOJONOJIB30BAHNS; AKTUBHOIO HENPUATHS JEHCTBHM,
IPUHOCAILNX BPE] OKPYKAKOLIEH MPUPOIHON
cpene, YMEHHs NPOTHO3UPOBATh HEOIArONPUATHBIE SKOJOTWYECKHE TOCIEACTBUS
OPEANPUHUMAEMBIX JACHCTBUH M NPENOTBpAILATh  HX; HaJIU4Msl  PA3BUTOTO
DKOJIOTUYECKOTO  MBIIUICHUS, 3KOJOTMYECKOW KYyJIbTYpBl, OIBITA JACSATEIBHOCTU
9KOJIOTUYECKOM HAMpPaBIEHHOCTH, YMEHUSI PyKOBOJACTBOBATHCS UMU B MTO3HABATEIIHHOM,
KOMMYHUKATUBHOM M COLMAJIBHOM MpPaKTUKE, CHOCOOHOCTM M YMEHHS aKTHBHO
IPOTUBOCTOSITH UACOJIOTUU XeMO(POoOUH; 7) HEHHOCTH HAYYHOTO MO3HAHUA:
c(OpPMUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHA HAYKU U OOIIECTBEHHOMN MPAKTUKYU; MTOHUMAHUS CIEU(PUKA XUMUU KaK HAyKH,
OCO3HaHUs €€ posiu B JOPMUPOBAHUU

palMOHANIBHOTO HAYYHOTO MBIIUIEHUS, CO3/IaHUU [EJTOCTHOTO MPEJACTaBICHUs 00
OKPYXKalIIeM MHUpE KaK O €JUHCTBE MPUPOJBI U YEIIOBEKA, B IO3HAHUU IPUPOIAHBIX
3aKOHOMEPHOCTEH U pEeIICHUH TMPoOJIEM COXPAaHEHHUsS TMPUPOJHOTO PABHOBECHUS;
yOeKAEHHOCTH B 0CO0OM 3HAYMMOCTH XUMHUU JJII COBPEMEHHOW IMBUJIM3AIUU: B €€
TYMaHUCTHYECKOW HANpPAaBICHHOCTH W BaXXHOM pPOJM B CO3JAAaHUM HOBOW 0Oa3bl
MaTepUAbHONW KYJIBTYpPbI, PEHICHUU TJIOOAIBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHUS
YeJI0BEYECTBA — ChIPbEBOM, SJHEPreTUUECKOM, MUIIIEBON U IKOJIOTHYECKON 0€30MaCHOCTH,
B Pa3BUTUM MEJUIIMHBI, OOECIIEUYEHUM YCIOBUM YCHEIIHOTO TPYyJa M IKOJOTUYECKHU
KOM(OPTHOM KM3HU KaXJOro 4jeHa OOIIECTBA; €CTECTBEHHO-HAYYHON TPAMOTHOCTH:
MMOHUMAaHUS CYIIIHOCTH METOJIOB IO3HAHMS, MCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKax,
CIIOCOOHOCTH HMCIOJIB30BaTh MOJy4YaeMble 3HAHUS U aHaIN3a U OObSICHEHUS SIBJICHUMN
OKPYXKAIOLIETO MHpPA M NOPOUCXOASIIMX B HEM HM3MEHEHHWM, YMEHHS JEaTh
000CHOBaHHBIE 3aKIFOUYCHIS HA OCHOBE HAYUHBIX ()aKTOB M HMEIOIITUXCSI JAHHBIX C [IEITHIO
MOJIYYEHHUsS] JIOCTOBEPHBIX BBIBOJOB; CIIOCOOHOCTH CaMOCTOATENbHO MCIOIb30BaTh
XUMHUYECKUE 3HAHUS ISl PELLECHUS
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npo0JieM B pEATbHBIX JKU3HECHHBIX CHUTYaIllMsSX; HHTEpeca K

TIO3HAHUIO M UCCIICIOBATEICKOM JICATEIIbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpa30BaHUIO,
K aKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHHWW 10 XUMHH B COOTBETCTBHH C JKU3HCHHBIMH
OTPEOHOCTIMU; UHTEpeca K OCOOCHHOCTSAM TpyJa B pa3iUYHbIX cdepax
npodeccruonanbHON

NEATEIBbHOCTH.
METAINIPEIMETHBIE PE3YJIBTATbBI

MeranpeaMeTHbIE PE3yIbTaThl OCBOCHHS YU€OHOTO MpeiMeTa « XuMUs» Ha YPOBHE
cpeaHero o0IIero 00pa3oBaHus BKJIIOYAIOT:

3HAYNMBIC TUTS dhopMupoBaHUS MUPOBO33PEHUS o0yJarommxcst
MEXIMCHHUIUIMHAPHBIE (MEXIPEIMETHBIC) OOIICHAYYHBIC IIOHATHS, OTPaKAIOIIUE
[ETTOCTHOCTh HAYYHOU KapTUHBI MUpPA U CHIENUPUKY METOJIOB MTO3HAHUS, UCIIOIB3YEMbIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO, YHEPTHUs, SIBJICHUE, MPOIIECC, CUCTEMA,
Hay4YHBIM (DaKT, MPHUHITUII, TUIIOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOPHs, HCCIIeIOBaHUE,
HaOJII0/ICHNE, U3MEPEHNE, IKCIICPUMEHT U IPYTHUE); YHUBEPCAIbHBIC YUeOHbIE TCHCTBUS
(mo3HaBaTebHbIC, KOMMYHUKATUBHBIE,
peryJisiITUBHbIE), obecnieunBaroine GopmupoBanre (HyHKIIMOHATLHON TPaMOTHOCTH U
COITMAJIbHOM KOMIIETEHIIMM O00YYaIoIIMXCsl; CIIOCOOHOCTh 00YYaIOIIMXCS UCIIOIb30BaTh
OCBOCHHBIE MEXJIUCIUIUIMHAPHBIC, MHPOBO33PEHUECKUE 3HAHUS WM YHUBEPCAJIbHbBIC
y4eOHbIC IEUCTBUS B MO3HABATEILHON U COIIMATILHOMN MTPAKTHUKE.

MeranpenMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU YU€OHBIMU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISATUBHBIMU JEHCTBUSMU.

Ilo3HaBaTe/IbHbIE YHUBEPCAJbHBbIE YUeOHbIE 1eCTBUS
ba3oBble Jiornyeckue aeicTBuA:
CaMOCTOSITENIbHO (DOPMYJIMPOBATH U aKTyaJTU3UPOBATh MPoOJIeMy, BCECTOPOHHE €€

paccMaTpuBaTh; OMNPEACNIATh LENIH JIEITEIbHOCTH, 3a/1aBas MmapamMeTpbl U KPUTEPUU UX

JIOCTMDKCHHUS,
COOTHOCHUTB PE3YJIbTAThI ACATEIBHOCTU C MOCTABICHHBIMU LIEISIMU; HUCIOJIb30BATh MPHU
OCBOEHHU 3HAHUM MPUEMBI JIOTUYECKOTO MBIIIJIEHUS — BBIACIATH XapaKTEPHbIC TPU3HAKHU
MOHATUN M YCTAaHABJIMBATh UX B3aUMOCBSA3b, UCIIOJIb30BATh COOTBETCTBYIOIINE MOHITUA
JU1s1 OOBSICHEHUS OTJICTBHBIX (DaKTOB U SBJICHUHN; BBIOMPATh OCHOBAHUS U KPUTEPUH JIJIS
KJIacCU(DUKAITMY BEUIECTB U XUMHUYECKUX
peaxkuuu;

YCTAHABJIMBATh IPUUMHHO-CJIEACTBEHHBIC CBSI3U MEXKIY U3YUYaeMbIMU SBJICHUSIMU;
CTPOUTH JIOTMUECKUE pACCYX IEHUS (MHAYKTUBHBIC, NIE€NYKTUBHbBIC, [0 AaHAJIOTHUM),
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BBIABJIATL 3dKOHOMCPHOCTHM MW HIPOTHUBOPCHHUA B pPaACCMATPHUBACMBIX  ABJICHUAX,
q)OpMy.TII/IPOBaTI) BBIBOJAbI W 3aKIIIOYCHUA, IIPUMCHATL B IIPOHCCCC IIO3HAHUA,
HCIIOJIb3YyCMbBIC B XUMHUHU CUMBOJIMYCCKHC

(3HAKOBBIE) MOJIETH, MPEOOPA30BBIBATH MOJICIbHBIC MPEJCTABICHUS — XUMUUYECKHUI 3HAK
(cuMBOJI) BNIEMEHTa, XUMHUYecKas (popmylia, ypaBHEHHE XUMHUYECKON peakliuu — TpH
peleHnr y4eOHBIX MMO3HABATEIBHBIX W MPAKTHYCCKUX 3a7a4, MPUMCHITh Ha3BaHHBIC
MOJICTIbHBIE TPEJCTABICHUS IS BBISIBICHUS XapaKTEPHBIX IPU3HAKOB H3y4aeMbIX
BEIIECTB U XUMHUYECKUX PEAKIIH.

Ba3oBble uccieaoBarebCcKue 1eiiCTBUA:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO ITO3HAHMS BEMICCTB M XUMUICCKUX PEAKITHH;
dbopMyupoBaTh 1ENM W 3aJa4d HUCCJICJOBAHMS, HCIOJb30BaTh TIOCTABICHHbBIE U
CaMOCTOSITENTbHO c(hopMyIMpOBaHHBIE BOIPOCH B KauyeCTBE MHCTPYMEHTA MO3HAHUS U
OCHOBBI ISl (D)OPMHPOBAHUS THUITOTE3bI MO TPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX
CYXXJIGHUW; BJIQJeTh HABbIKAMH CaMOCTOSATEIBLHOTO IUIAHUPOBAHUS W TMPOBEICHUS
YICHUYECKUX
JKCIICPUMEHTOB, COBEPIICHCTBOBaTh YMEHHS HAOMIOMaTh 3a XOJOM IpoIliecca,
CaMOCTOSITEIbHO TPOTHO3UPOBATh €ro pe3ysbTar, (GopMyIupoBaTh OOOOIICHUS U
BBIBOJIBI OTHOCUTENLHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEAOBAHUS, COCTaBIATH
000CHOBaHHBIM OTYET O MpojeiaHHON paboTe; MpPUOOpeTaTh OMBIT YYECHUYECKOU
MCCIIEIOBATENILCKOU U POEKTHOU JIESITEIIbHOCTH,

MPOSIBIISITH CLIOCOOHOCTH W TOTOBHOCTD K CAMOCTOSATEILHOMY IIOMCKY METOOB PEIICHUS
MPAKTUYECKUX 3a]1a4, IPUMEHEHHUIO PA3JIMYHBIX METO/I0B ITO3HAHMUSI.

Pabora ¢ unpopmaumeii:

OpPUEHTHUPOBATHLCS B PA3TUYHBIX UICTOYHUKAX WH(OPMAIUH (HAYYHO-TIOMYJISIpHAS
JUTEpaTypa XUMUUYECKOTO COJACpIKaHUsA, CIPaBOYHbBIE TOCcOOus, pecypchl HTepHETa),
aHAM3UPOBAaTh HH(POPMAIIUIO PA3IMYHBIX BUJIOB U (HOPM MPEACTABICHUS, KPUTHICCKU
OIICHUBATh €€ JOCTOBEPHOCTh M HETMPOTHBOPEUMBOCTH, (POPMYyIHpPOBATH 3ampoChl U
MIPUMEHSTD Pa3IMIHBIC METOJIBI TIPH ITOMCKE B 0TOOpE
uHdopMaIuu, HeOOXOIUMOM NIJisi BHITIOJHEHUS YY€OHBIX 3a/7a4 OMPEeIEHHOTO THUIIA;

PUOOPETATh OIBIT KCTIOJIB30BAHMS HHPOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTMA W Pa3IUYHBIX TMOUCKOBBIX CHCTEM; CaMOCTOSATETILHO  BBIOUPATH
ONTUMAJIbHYIO (pOpMY MpeCTaBICHUS HHOPMAITUT
(cxemsl, rpaduKh, AHArPaMMBbI, TAOIHIIBI, PUCYHKU U JIPYTHE); UCTIOIH30BaTh HAYYHBIN
S3BIK B KAUECTBE CPEACTBA IIPH pabOTE ¢ XUMUIECKOM
uHpOpMaIMei: MPUMEHITh MEKITpeIMeTHbIC ((DU3HUecKre U MaTeMaTHIECKIE) 3HAKU U
CUMBOJIBI, (hOpMYJIbI, a00pEeBHATYPBI, HOMEHKJIATYPY; HCIIOIh30BATh U MMPE0OPa30BhIBATH
3HAKOBO-CHUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.
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KoMMyHUKaTHBHBIC YHUBEPCAJIbHbIC YUeOHbIE 1eHCTBHSA:
3a7laBaTh BOMPOCHI 110 CYILECTBY 00CYKAaeMOM TEMBbI B X0J1€ AUAI0ra
W/WIM  JTUCKYCCUHM, BBICKAa3blBaThb HJEH, (HOPMYyJIMPOBATh CBOU  MPEAJIOKEHUS
OTHOCHUTEJIbHO BBINOJIHEHMSI NPEJIOKEHHOM 3a/Jauyd; BBICTYNATh C Ipe3eHTaLueH
pE3yJIbTaTOB IO3HABATEJIIBHOM JESATENIBHOCTH, IOIYYEHHBIX CAMOCTOSITEJIBHO WU
COBMECTHO CO CBEPCTHMKAMHM MPU BBIIOJIHEHHH XWMHUYECKOIO 3KCIEPUMEHTA,
IIPAKTUYECKON padOThl MO MCCIIEIOBAaHUIO CBOKWCTB M3y4aeMbIX BELIECTB, pPeaU3aluu
y4eOHOro mnpoekTa U (OpMyIMpOBaTh BBIBOJIBI IO pe3yjibTaTaM IMPOBEAEHHBIX
UCCIIEIOBAaHUM MyTEM COTJIACOBaHUS MO3UIINI B XOJ€ 00CY X ACHUS U OOMEHAa MHEHUSMH.
PeryasiTuBHbIe YHUBEPCAJIbHbIE YUeOHbIE IeHCTBUS CaMOCTOSTEIHHO
IUTaHUPOBATH U OCYLIECTBIATH  CBOKO ITO3HABATEJIBHYIO JIEATEIbHOCTD,
ornpenensis e€ el U 3a/1a4i, KOHTPOJIUPOBATh U [0 MEPe HEOOXOAUMOCTH
KOPPEKTUPOBATH MPEJIAraeMblil aITOPUTM JEUCTBHIA MPHU BBINOJHEHNUN YY€OHBIX U
UCCJIEI0BATENBCKUX 3a/1a4, BEIOUpaTh Hanbosiee 3(h(PeKTUBHBIN CIOCOO UX PEIICHHUS C
y4€TOM TOJIy4EHUS HOBBIX 3HAHUI O BEIIECTBAX U XUMUUECKUX PEAKIIHIX;
OCYLIECTBJIATH CAMOKOHTPOJIb CBOEU I€ATEIBHOCTH HA OCHOBE CaMOaHaIN3a 1

CaMOOIICHKMH.

HPEAMETHBIE PE3YJIBTATDBI 10 KJTACC

[IpenMeTHbIe pe3yabTaThl OCBOEHUS Kypca «OpraHuyecKasi XuMush» OTpaxkaroT:
c(hOpMHUPOBAHHOCTH MPEJICTABICHUN 0 XUMHUYECKOM COCTaBIISIONIEH €CTECTBEHHO-
HAay4YHOUW KapTUHBI MUPA, POJIM XUMHUU B TTIO3HAHUU SBJICHUM MPUPO/IbI, B (DOPMUPOBAHUU
MBIIUIEHUS W KYJIbTYPBI JIMYHOCTH, €€ (DYHKIIMOHATIBHON IPaMOTHOCTH, HEOOXOIUMOMN
JUTSL PEIICHHs] TIPAKTUYECKUX 3a7a4 M JKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3JO0POBBIO M NPUPOJHOU CpEAE; BIAJCHUE CHUCTEMOM XMMHUYECKUX 3HAHUM,
KOTOpasi BKJIIOYAET: OCHOBOIIOJIAratolue
MOHATHUS (XUMHYECKHI 3JIEMEHT, aTOM, JICKTPOHHAsI 000JI0UKa aTOMa, MOJICKYJIa,
BaJICHTHOCTb, dJIEKTPOOTPHUIATEIHPHOCTD, XUMUYECKasl CBsI3b, CTPYKTYpHasi (hopmyiia
(pa3BEpHyTas U COKpaIIéHHas), MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BEM,
YIJIEPOAHBIN CKeleT, QyHKIIMOHAIbHAS TPYIIa, PaauKall, H30MepUsl, U30MEPHI,
TOMOJIOTHYECKHU PsiJi, TOMOJIOTH, YTIEBOAOPObI, KHCIOPO U a30TCOAEPKAIIINE
COEIMHEHNS, MOHOMED, MTOJIUMEP, CTPYKTYPHOE 3BEHO, BEICOKOMOJICKYJISIPHBIC
COEJIMHEHHUS ); TEOPUH U 3aKOHBI (TEOpUs CTPOCHUS OPraHUYeCcKuX BelecTB A.M.
BytnepoBa, 3aKk0H COXpaHEHUSI MAacChl BEILIECTB); 3aKOHOMEPHOCTH, CUMBOJINYECKUI
A3bIK XUMUH; MUPOBO33PEHUECKHE 3HAHUS, JICKAIUE B OCHOBE MIOHUMAaHUs
MPUYUHHOCTU U CUCTEMHOCTH XMMUYECKHX SIBIEHUM, (DaKTOJIOTUYECKHUE CBEICHUSI O
CBOMCTBaX, COCTaBe, MOJIYYEHUH 1 0€30M1aCHOM HCIOJIb30BAaHUHU BaXKHEUILINX
OpPTaHUYECKUX BEIIECTB B OBITY M MPAKTHYECKOU JIEATETLHOCTH YEJIOBEKA;
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c(OPMHUPOBAHHOCTh  yMEHUI BBISBIISATH  XapPaKTEPHBIE MPU3HAKU
MMOHSATHUH,

yCTaHaBJIMBAaTh HMX B3aMMOCBS3b, HCIOJB30BATh COOTBETCTBYIOIIME MOHSATHS  IIPH
OMHMCAaHUM COCTaBa, CTPOCHUS W TPEBPAICHUA OPTraHUYECKUX COCTUHEHU;
c(hOpMHUPOBAHHOCTh YMEHUH HCIIOIH30BATh XUMUYECKYIO CHMBOJIUKY JIJIsSI COCTABIICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpAIIEHHOW) (GOopMysT OpraHNIEeCKUX
BEIIECTB M YPABHEHMM XUMHUYECKUX pEaKIMi, M3rOTaBIMBATh MOJEIH MOJIEKYII
OpraHUYEeCKUX BEIIECTB JJIs1 MJUTFOCTPALIMHM UX XUMHUYECKOTO U

MPOCTPAHCTBEHHOTO  CTPOECHUS;  C(POPMUPOBAHHOCTH  yMEHUH  yCTaHABIUBATH
MPUHAJJICKHOCTh W3YUYECHHBIX OPraHMYECKHUX BEIIECTB IO MX COCTABY M CTPOCHUIO K
ONpENCIIEHHOMY  KJIacCy/Tpynne  COe€IUHEHUN  (YIJIEBOAOPOJABI,  KUCIOPOJI |
a30TCOJZIEpXKAIE COCJUHEHUS, BBICOKOMOJICKYJIAPHBIE COCIMHEHUS), JaBaThb UM
Ha3BaHusi 1o cucremarnueckor HomeHknatype (IUPAC), a Ttakxke npUBOIUTH
TPUBUAJIBHBIE HA3BaHUS OTACIbHBIX OPraHUYECKUX BEIHIECTB (ITWIICH, MPOIUJICH,
aleTUJICH, JTWICHIJIMKOJb, TJHIEPUH, (eHoy, dopmMaibaerua, aneTalbIeru,
MypaBbHHAsl KUCIIOTa, YKCYCHAsl KUCI0Ta, OJICMHOBAas KHUCJIOTA, CT€apUHOBAas KHUCIIOTA,
TIII0K03a, (pyKTO3a, Kpaxmani, MeJUI0I03a, TIHUIMH); CPOPMUPOBAHHOCTH YMEHHUS
OTIPECIISITh BUJIbI XUMUYECKOU CBSI3M B OPraHUUECKUX

coeuHEHUsIX (OIMHApHBIE W KpaTHbIE); CHOPMHUPOBAHHOCTH YMEHUS TPUMEHATH
MOJIOKEHUS TEOPUU CTPOCHUS oprannyeckux BemectB A.M. Bytieposa mist 00bsiCHEHHS
3aBUCHUMOCTH CBOWCTB BEILIECTB OT MX COCTAaBA M CTPOCHUS; 3aKOH COXPAHEHHSI MaCChI
BEIECTB; C(HOPMUPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOEHUE, PU3UUECKHE
u

XUMHUYECKUE CBOMCTBA TUIIUYHBIX MPEACTaBUTENCH PA3IMUHBIX KJIACCOB OPTraHUYECKHUX
BeIeCTB (METaH, dTaH, dTUJICH, IPOIUJICH, alleTUiIeH, OyTaaueH-1,3, metunOyraauenl,3,
OCH30JI, METAaHOJ, JTAaHOJ, OTWICHIJIMKOIb, TIUIEPUH, (EHON, areTalbIer I,
MypaBbHHAasI U YKCYCHasl KHCIJIOTBI, TJIIOKO3a, Kpaxmall, IEeJUIH003a, aMUHOYKCYCHas
KHCJIOTa), WUTIOCTPUPOBATh TEHETHYECKYIO CBS3b MEXKIY HHUMH YypaBHEHUSIMHU
COOTBETCTBYIOIINX XHMHUYECKHX PEaKINil C HMCIOJIb30BAHUEM CTPYKTYPHBIX (DopMyII;
c(hOpMUPOBAHHOCTh YMEHUS XapaKTePU30BaTh UCTOUYHUKH YTIJIEBOIOPOIHOTO

ChIpbs (HE(Th, MPUPOJHBINA ra3, yroib), CocoObl UX MepepaboTKU U MPAKTHYECKOE
NpUMEHEHUE TMPOAYKTOB TIEpepadOTKH; CPOPMUPOBAHHOCTh YMEHUH MPOBOJIUTH
BBIYHCIICHUS] TI0 XMMHYECKUM YpPaBHEHUSM (MaccChl, 00BbEMa, KOJIWYECTBA HCXOIHOTO
BEIECTBA WM MPOJIyKTa PEAKIIUHU 0 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO U3
UCXOJIHBIX BEUIECTB WJIM MPOAYKTOB PEAKIUHU); CPOPMUPOBAHHOCTH YMEHUMN BIIA/I€Th
CHUCTEMOU 3HaHMI 00 OCHOBHBIX METO/aX HAYYHOTO MO3HAHUS, UCIIOJIb3yEMbIX B XUMUU
Opy  W3YYCHWH BEMIECTB W XUMHYECKUX sBICHUW (HaOmoneHHWe, W3MEPEHHE,
HKCIIEPUMEHT, MOJICTMPOBAHKE), MCIOJb30BaTh CUCTEMHbIE XUMHUYECKUE 3HAHUS IS
NPUHATHUS PEIICHUN B KOHKPETHBIX dKU3HEHHBIX CUTYAIUSX, CBI3aHHBIX C BEIIECTBAMU U
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UX TMpUMEHEHHEeM; C(HOPMUPOBAHHOCTh YMEHHUH COOJIOAAaTh MpaBujia MOJIb30BAHUS
XUMHUYECKON TTOCYy10i 1 1ab0paTOpHBIM 000pY0BaHUEM, a TAK)KE MpaBUiia 0OpalleHus
C BENIeCTBAMU B COOTBETCTBUM C HWHCTPYKIMSIMHU IO BBIMOJHEHHUIO JaOOpaTOPHBIX
XUMHUYECKUX OIBITOB; C(HOPMUPOBAHHOCTh YMEHUW IUTAHUPOBATh U  BBINOJHATH
XUMHUYECKUN 3KCHIEPUMEHT (MIpEeBpalleHUs] OpPTraHMYECKHX BEIIECTB MPU HATPEBAHHH,
MOJIyYeHHE ATUJICHA U M3YyUYEHHE €r0 CBOMCTB, KAU€CTBEHHBIC PEAKIMU OPTaHMYECKHX
BEILIECTB, JeHaTypalusi OENKOB MpH HarpeBaHWHU, IIBETHbIE peaklUUd OEJIKOB) B
COOTBETCTBUU C MPaBUJIAMH TEXHUKH OE€30MMACHOCTH MpPH OOpAaIllEeHUHU C BEUIECTBAMH U
7a0opaTopHbIM  00OpyJOBaHUEM,  MPEACTaBIATh  PE3yJbTaThbl  XUMHYECKOTO
JKCIEpUMEHTa B (GopMe 3alluCH YpPaBHEHUM COOTBETCTBYIOIIMX pEAaKIUA U

¢dbopMyIpOBaTh BEIBOJIBI HA OCHOBE ATHX PE3YyJIHTATOB;
chOpPMUPOBAHHOCTh ~ YMEHHUW  KPUTHYECKH  aHAIM3UPOBATh  XUMHYECKYIO
UH(pOpMaIIMIO, IOJYyYaeMYI0 U3 pa3HbIX HCTOUHUKOB (CpeACTBa MacCOBOM HMH(pOpMaLnu,
WuTepHeT u apyrux); c¢OpMUPOBAHHOCTh YMEHUIN COOMIOAATh MPABHIIA SKOJIOTUYECKU

1€JIECO00Pa3HOrO

[OBEJICHUS B OBITY U TPYAOBOH EATEIBLHOCTH B IIEJIAX COXPAaHEHUSI CBOETO 3/10POBbS U
OKpY>Karollel IpUPOIHOM cpeibl, 0CO3HABATh OMACHOCTh BO3JICHCTBUS Ha KUBbIE
OpTraHMU3MbI OTIPEACIEHHBIX OPTAHUYECKUX BEIECTB, MOHUMAs cMbich mokazarens [1/(K,
MOSICHSITH Ha TIPUMEpax CIIOCOObl yMEHBIIICHUS U TPEJOTBPAIICHUS UX BPEIHOTO
BO3/ICICTBUS Ha OpraHU3M YeJIOBEeKa; JJisl 00yUYaroluXcs ¢ OrpaHUYEHHBIMU
BO3MOXKHOCTSIMU 37I0POBbsI: YMEHHUE MPUMEHSATH 3HaHUSI 00 OCHOBHBIX JIOCTYITHBIX
METOJIaX MO3HAHUS BEIIECTB U XUMHUCCKUX SIBJICHUI; JUIS CICTIBIX U CITa00BUISIINX
00yYaroIMXCsl: YMEHUE UCTIOb30BaTh pebeHO

TOYEUYHYI0 cucteMy o0o3HaueHui JI. bpaiins g 3anucu XumMudeckux (Gpopmyi.

11 KIIACC
[IpeameTHBIe pe3ysbTaThl OCBOCHHS Kypca «OOIIas W HEOpraHWYeCKas XUMUSD

OTPAKAKOT:
c(hOpMUPOBAHHOCTh MPEACTABICHUM: O XAMUYECKOU COCTAaBJISIONIEH

€CTECTBEHHO-HAYYHON KapTUHBI MUPA, POJIM XMMHUU B MIO3HAHUU SBJICHUN IPUPObI, B
GbOpMHUpPOBAaHUM  MBIIUICHUS H KYJIbTYpbl JIUYHOCTH, €€

GyHKIIMOHATBFHOW TPAMOTHOCTH, HEOOXOIMMOM JJIs1 PEIICHUS PAKTHISCKUX

3aJ1a4y ¥ 3KOJIOTUYECKH 0OOCHOBAHHOI'O OTHOILIEHUS K CBOEMY 310POBBIO U IPUPOAHON
cpele; BIaJeHUEe CUCTEMON XUMUYECKUX 3HAHUM, KOTOpasi BKJIKOYAET:
OCHOBOTIOJIATAONINE OHATHUS (XMMUYECKHIA JJIIEMEHT, aTOM, H30TOII, S-, P-, d-
AIIEKTPOHHBIE OPOUTAIN AaTOMOB,  MOH, MOJIEKYyJa, MOJb, MOJISIPHBI  00BEM,
BAJICHTHOCTD, 3JIEKTPOOTPULIATEIIbLHOCTD, CTENICHb OKUCIIEHUS, XUMUYECKas CBSA3b
(KoBayieHTHAas, MOHHAsI, METAJUTMYECKas, BOJIOPOIHAsS), KpUCTAIUTMYECKAst PEIIETKA,
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TUTIBl XUMUAYECKUX PEAKIIUMA, PACTBOP, JIEKTPOJIUTHI, HEIJECKTPOIUTHI,
AICKTPOTUTHYECCKAS TUCCOLMAITNS, OKHCIIUTENIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOU peakIuyd, XHUMHYECKOE PaBHOBECHE); TEOPUHU u
3aKOHBI (Teopus ANEKTPOJIUTUIECKON JIMCCOLUALINY, TEPUOTUYECKUI
3akoH J[.1. MeHneneeBa, 3aKOH COXpaHEHHUSI MAacChl BEIIECTB, 3AKOH COXPAHECHUS U
IpEeBpaIeHUs SHEPTUHU TP XUMHUYECKUX PEaKIUAX ), 3aKOHOMEPHOCTH, CUMBOJINYCCKUM
SI3bIK XUMHUH, MUPOBO33PEHUECKHE 3HAHUS, JISKaII[ie B OCHOBE TOHUMAaHUs
MPUYUHHOCTH U CUCTEMHOCTH XUMHUUYECKHX SBIICHUM, (DAKTOIOTHUECKIE CBEACHUS O
CBOMCTBAaX, COCTaBE, MOJyYECHUHU U OE30MMaCHOM UCIOJIb30BAHUM BAKHEUIIINX
HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTHYCCKON JIEATCIBHOCTH YEIOBEKa;
c(hOpPMHUPOBAHHOCTh  YMCHHM BBISIBJIATh ~ XapaKTEPHBIE MpU3HAKU
TIOHSATHUH,

YCTAaHABJIMBATb HMX B3aWMOCBA3b, HCIIOJIb30BaTbh COOTBCTCTBYIOIIHC ITIOHATHA Ipu
OIIMCAaHUH HCOPIraHUYCCKHUX BCIICCTB U UX HpeBpameHHﬁ;

C(bOpMI/IpOBaHHOCTB YMGHI/Iﬁ HCIIOJIB30BAaTh XUMHNYCCKYTO CUMBOJIUKY

JUIsL COCTaBJICHUSA dopmyn BEIIECTB U YPaBHEHUN XUMHUYECKUX
peakuuii, cucreMatuueckyto HomeHknarypy (IUPAC) u TpuBuanpHble Ha3BaHUS
OTJIEJIbHBIX HEOPTraHMYECKUX BEUIECTB (YrapHbli ra3, yriaeKUciblii ra3, aMMHaK,
rai€Hasi i3BeCTb, Heral€Hasi U3BeCThb, MUThEBAS COJA, TUPUT U JPYTHE);
c(OPMUPOBAHHOCTh YMEHUI ONPENEATh BAJIGHTHOCTD U CTENEHb OKHUCICHHUS
XUMHYECKHUX 3JIEMEHTOB B COCMHEHMX PA3JIMYHOIO COCTABA, BUJL XUMUUYECKOU CBA3U
(kOBaJieHTHasi, HOHHAsi, METajlInyecKasi, BOJOPOJHAs) B

COEIUHEHUSX, THI KPUCTAJUIMYECKON PEMIETKA KOHKPETHOTO BEIIECTBA

(aToMHas1, MOJIEKYJISIpHAS, HOHHAS, METAJUINYECKAs ), XapaKTEP CPeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COSAMHEHU; C(HOPMHUPOBAHHOCTh YMEHUHN yCTaHABINBATh
PUHAJIEKHOCTh HEOPTaHUYECKNX BEIIECTB MO UX COCTABY K ONPEIEIEHHOMY
KJIacCy/Tpynie COeIMHEeHU (ITPOCThIE BEUIECTBA — METAJLIIbI U HEMETAJUIbI, OKCUJIBI,
OCHOBAHUS, KUCJIOTHI, aM(pOTEepHbIE THIPOKCHIBI, COJIN); CHOPMUPOBAHHOCTh YMEHHIA
pacCKpbIBAaTh CMBICH ITepruoanyeckoro 3akona /.M. Menaeneesa u 1eMOHCTPUPOBATH
€ro CUCTEMATU3HUPYIOUTYI0, OOBSICHUTEIBHYIO U IPOrHOCTUYECKYIO (PYHKIUY;
c(hOpMUPOBAHHOCTh YMEHUI XapaKTeprU30BaTh AIEKTPOHHOE CTPOCHUE aTOMOB
XUMHUYECKUX 3JIEMEHTOB |—4 neproaoB lleproaudyeckoil CUCTEMbI XUMUYECKUX
anemeHToB JI.1. MennesneeBa, UCTIONIb3Ys TIOHATHS «S-, P-, d-3JIEKTpOHHBIE OPOUTAIINY,
«3HEpPreTUYECKue YPOBHU», OOBACHATH 3aKOHOMEPHOCTU HW3MEHEHUS
CBOWCTB XMMUYECKHUX JIEMEHTOB U UX COCAMHEHHUU 10 MEPUOJaM U Ipynram
[Ieproanueckoii cucrembl Xumuideckux 31aeMeHToB [[.1. Menneneena;
c(pOpMUPOBAHHOCTb YMEHHUI XapaKTepU30BaTh (OMUCHIBATh) OOLINE XUMUYECKHUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB  PA3JIMYHBIX KJIACCOB,  IOATBEPKIATH
CYIIECTBOBAHUE TE€HETUYECKOU CBS3U MEXK Y HEOPTaHUYECKUMHU
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BEII[ECTBAMH C TTOMOIIBIO YPABHEHUN COOTBETCTBYIOIINX XUMUICCKUX PEAKITHH;

chOpPMHUPOBAHHOCTh  YMEHUS KJIaCCUPHUITIPOBATH XUMHYCCKHE

peaxiuu

10 Pa3JMYHBIM TMPU3HAKAM (YUCIy M COCTaBy PEarupylonuX BEIIECTB, TEIJIOBOMY

ah(deKTy peakiuu, HU3MEHEHUIO CTENEHEH OKHUCICHUS DJJIEMEHTOB, OOpaTHMOCTH

peaKIy, y4acTHIO KaTaan3aTopa); ChOPMUPOBAHHOCTh YMEHUH COCTABIISATh YPaBHEHUS
peakiuii pa3IunIHBIX THUIIOB,

IIOJIHBIE U COKpALIEHHBIE YPABHEHUS peakluii HOHHOIO OOMEHA, YUUThIBas YCIOBUS, NIPU
KOTOPBIX 3TU PEAKIIUU UTYT 1O KOHLA;
c(OpPMUPOBAHHOCTh  YMEHUH NPOBOJNTH PEAKIUH, IOATBEPKAAIOIINE
KayeCTBEHHBIN COCTaB PA3IMYHBIX HEOPTaHUYECKUX BELIECTB, PACIIO3HABATH ONBITHBIM
MyTEM MOHBI, IPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPraHMUECKUX BEIIECTB;
cOpPMUPOBAHHOCTh  YMEHHM pacKpbIBaTh CYITHOCTb OKHCJIHMTEIHHO-
BOCCTAHOBUTENBHBIX PEAKIUI ITOCPEICTBOM COCTABJICHUS JJIEKTPOHHOIO OajlaHca 3THX
peaKuui;
c(OPMHUPOBAHHOCTh YMEHUI OOBSCHATH 3aBUCUMOCTh CKOPOCTH XUMHUECKON
peakuuu OT pa3InyHbIX (PAKTOPOB; XapaKTep CMELICHUS XMMHUYECKOTO PaBHOBECHS B
3aBUCUMOCTH OT BHeEIIHero Bo3zzaeiicTBus (npunuun Jle IlaTtense); chopmMupoBaHHOCTH
YMEHHH XapaKTepU30BaTh XUMUYECKUE TPOIIECCHI, JISKAIINE
B OCHOBE TPOMBIIUICHHOTO TONYYCHHs] CEpHOW KHCJIOTHI, aMMHakKa, a TakkKe
c(OpPMUPOBAHHOCTH MPEJCTaBICHUN 00 00X HAYYHBIX MPUHILIMAIIAX U SKOJIOTMUECKUX
npobsieMax XMMHYECKOTO IPOU3BOJACTBA; CHOPMHUPOBAHHOCTH YMEHHMH MPOBOIUTH
BBIUMCJIEHHUSI C MCIIOJIb30BAHUEM IIOHATUS «MaccoBas JIOJI1 BEIIECTBA B PacTBOPE,
00BEMHBIX OTHOIIECHUH ra30B MPU XUMUYECKUX PEAKIUIX, MACCHI BEIIECTBA UIIH 00BbEMa
ra3oB IO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WIA OO0bEMY OJIHOTO U3
Yy4acTBYIOUIMX B PEaKIMH BEIIECTB, TEIJIOBOrO 3(dekTa peakiuu Ha OCHOBE 3aKOHOB
COXPaHEHUS MacChl BEIIECTB, IPEBPAIICHHUS M COXPAHEHUS SHEPTUN; CPOPMHUPOBAHHOCTD
YMEHHI COOJI0aTh MpaBWia IMOJB30BAHUS XUMHYECKOW TOCYA0H M JabOpaTopHBIM
o0opy/soBaHHEM, a TakXKe MpaBUia OOpalIeHUs C BELIECTBAMH B COOTBETCTBHH C
UHCTPYKUMSMU 1O  BBIIOJIHEHUIO  JIADOPAaTOPHBIX ~ XUMHUYECKHUX  OIIBITOB;
c(OpPMHUPOBAHHOCTh YMEHHUH IUTAHUPOBATH W BBHIMIOTHATH XUMHUYECKUU IKCIEPUMEHT
(pasnoskeHue MepoKcHuaa BOJIOPOAa B MPUCYTCTBUM KaTalu3aTopa, ONPEEIICHUE Cpeabl
pacTBOPOB BEILIECTB C MOMOUIbIO YHMBEPCAIbHOIO WHAMKATOPA, BIUSHUE Pa3IMUHBIX
(aKkTOpOB Ha CKOPOCTh XMMHUECKOHN peaKklnu, peakui HOHHOTO 0OMeHa, KaueCTBEHHbBIE
peakuuu Ha cynbdar-, KapOOHaT- U XJOPUA-aHUOHBI, HA KaTMOH aMMOHHUS, PELICHHUE
HKCIEPUMEHTAIBHBIX 3a/1a4 1o TeMaM «Metamie» 1 «HemeTamis») B COOTBETCTBUM €
IpaBUJIAMU TEXHUKH O€30MacCHOCTH MpPHU OOpPAILEHUH C BEIIECTBAMHU U JIaOOpATOPHBIM
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o0opy/0BaHHEM, MPEACTABIATH PE3yJbTaThl XMMHUYECKOTO JKCIEpUMEHTa B Qopme
3aIMCU YPABHEHUH COOTBETCTBYIOIINX PEAKIIMM U
(dbopMynMpoBaTh BBHIBOABI HA OCHOBE ATHX PE3yJbTAaTOB; COPMUPOBAHHOCTh YMEHUI
KPUTUYECKH aHAJIM3UPOBATh XUMUYECKYIO

uHpOpMaIlMIO,  MOJIY4YaeMyl U3 pa3HbIX MCTOYHHUKOB (CpEeICTBAa  MAacCOBOM
KOMMYHHUKAIH, IHTepHET U Ipyrux); copMUpoBaHHOCTH YMEHUI COOMI0OAaTh MTPpaBHIIa
HKOJIOTUYECKU 11€1€CO00pa3HOro MOBEACHUS B OBITY U TPYJIOBOM JEATEIBHOCTH B LEJIAX
COXpaHEHHUsI CBOETO 3/I0pPOBbS M OKpYXKalOLEeHd IPUPOJHOM Cpenbl, OCO3HABaTh
OMacHOCTh BO3JICMCTBHSI Ha JKUBBIE OPraHU3Mbl ONPENEIEHHBIX BEUIECTB, MOHUMAs
cmpicn mnokazarens [IJIK, moscHATh  Ha mnpuMepax cHocoObl YMEHBIICHUS U
IPEeIOTBPALICHHS UX BPEIHOTO BO3ICHCTBUSI HA OPraHU3M YeJIOBEKa; 1JIsl 00yJaromnxcs
C OIpaHUYEHHBIMHU BO3MOKHOCTSIMU 3/10POBbsl: YMEHHE IPUMEHSATH 3HAaHUSI 00 OCHOBHBIX
JOCTYITHBIX METOJaxX IIO3HAHMS BEIIECTB M XWMHUYECKHX SIBIICHUW; JUJIS CIENbIX H
c1a0OBUIAIIMX 00YUYaAIOIIUXCS: YMEHUE UCTI0JIb30BaTh pelbe(HO
TOYEUYHYI0 cucTeMy o0o3HaueHui JI. bpaiins i 3anucu XumMudeckux (Gpopmyi.
Y4eOHO-MeTOAUYECKOE O0ecTIeYeHHe

CocraB YMK «Xumus. 10 knacc. bazoBblii ypoBEeHb»

O. C. I'abpuensn, U. I'. Octpoymos, C. A. CnaakoB. Xumus. 10 kimacc. bazoblii
YpOBEHb. YUEOHUK.

O. C. TI'abpuensan u ap. Xumud. 10 knacc. ba3oBelii ypoBeHb. MeTonuueckoe
nocooue.

O. C. T'abpuensn, C. A. CnaakoB. Xumusi. 10 knacc. bazoBerit ypoBens. Pabouas
TETPaJIb.

O. C. I'abpuensu, 1. B. Tpuryouak. Xumus. COOpHUK 3a/1a4 U ynpaxHeHui. 10
Kyacc. ba3oBbiil ypOBEHB.

OnexkTpoHHas hopma yueOHHKA.

CocraB YMK «Xumus. 11 knacc. bazoBblil ypOBEHBY

O. C. T'abpuensan, U. I'. Octpoymos, C. A. CnagkoB. Xumus. 11 kmacc. ba3oBbiii
YPOBEHb. Y UEOHUK.

O. C. TI'abpuensan u ap. Xumuda. 11 knacc. ba3oBwiii ypoBeHb. MeTonnueckoe
nocobue.

O. C. I'abpuensn, C. A. CnaakoB. Xumus. 11 knacc. ba3zoBsiii ypoBens. Pabouas
TETPaJb.

O. C. I'abpuensn, U. B. Tpury6uak. Xumus. COopHHK 3a7a4 U ynpakHeHui. 11
Kiacc. bazoBbiil ypPOBEHb.

DnexkTpoHHas hopma yueOHHUKA.
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TEMATUYECKOE
IMNJJAHUPOBAHUE
10 KUIACC
Hanmenosanue
Ne KommuecTBo OCHOBHBIE BUBI JIEATEILHOCTH
pa3aeaoB U TEM [IporpammHoOe conepkanue
1/ 4acoB 00yUaroIIMXCs

y4eOHOTo TIpeaMeTa

Pa3zneu 1. Teoperuyeckne OCHOBBI OPraHUYeCKON XUMMHU
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1.1

IIpenmer
OpPraHUYECKOMU
xumunn. Teopus
CTPOCHUS
OpraHUYECKUX

coequaeHni A.M.

bytneposa

[IpenMeTr opraHn4ecKor XuMHn: €€
BO3HUKHOBEHUE, PA3BUTHE U 3HAUYCHHUE

B IMOJIYYEHUH HOBBIX BEILIECTB U
MarepuaaoB. Teopus CTpoeHUs
OPTraHUYECKUX coequHeHu A.M.
bytnepoBa, €€ OCHOBHBIE TTOJIOKEHUS.
CrpyktypHble (hOpMYJIbl OPTaHUYECKUX
BEILIECTB. | OMOJIOTHS, H30MEPHSL.
XUMHYECKASI CBSI3b B OPTAHUYECKUX
COCIMHECHUAX: KpaTHBIC CBSI3H, G- U Tt~
CBSI3HU.

IIpencraBierne o  KiIacCU(UKALIUM
OpraHuvyecKux BemiecTB. HoMeHkiarypa
OpPraHUYECKHUX COCIMHECHUI
(cuctemMarnueckasg) W TPUBUAIbHbBIC
Ha3BaHUS BAXHEUIIMX NpPEACTaBUTEICH

KJIACCOB OPTaHUYECKUX BEIIECTB.
JKCIepUMEeHTAJIbHbIE METO/IbI
U3Y4YCHUS BeleCTB U 170,
NpeBpaLlleHUI:

PackpbIBaTh CMBICT U3y4aeMbIX
MOHATHUM (BBISIBISITh UX XapaKTEPHBIE
MIPU3HAKH ), YCTAHABJIMBATH UX
B3aUMOCBSI3b.

[IprMEHSATH MON0KEHHS TEOPUH
CTPOEHHUSI OPTAaHUYECKUX BEILIECTB

A. M. bytneposa 1151 00bsICHEHUS
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX
COCTaBa U CTPOCHHS.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
IUIS1 COCTaBJICHUSI MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpaI€HHOMN) GOopMyJT OPraHUYECKUX
BEIIECTB.

OnpenensTe BUAbI XUMUYECKON CBSI3U
(ommHapHBIC, KPATHBIE) B OPTaHUYECKHUX
COCIMHCHUSIX.

PackpbIBaTh poib OPraHuyECKON XUMHUH
B IPUPOJIE, XaPAKTEPU30BATH €€

27



denepanpHas pabodas mporpamma | Xumus. 10—11 kmaccel (6a30BbIi yPOBEHB)

O JleMoHcTpanuu:

O 03HAKOMJIEHUE C 00pa3aMu
OpraHUYeCKUX BEIIECTB U MaTepuaiaMu
Ha UX OCHOBE;

O OTIBITHI TIO TTPEBPALIICHUIO
OpraHUYEeCKUX BEIIECTB MPU HarpeBaHUU
(raBnieHue, oOyTIIMBaHUE U TOPEHUE).

0 JIaGopaTtopHbie OnbITH: [
MOJICJINPOBAHUE  MOJIEKYJI
OPTraHUYECKUX BEILIECTB
Bxoanasn KOHTPOJIbHASA
padora

3HaueHUWEe B IKU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBSA3b C IPYTUMU
HayKaMHU.

HabmtoaTe 1 onucsiBaTh
JE€MOHCTPALMOHHBIE OIBITHL; IPOBOJIUTH
Y OIKCHIBAaTh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKHE PaOdOThI

Hroro no pazneny

Paznen 2. YriieBoaopoabl

2.1

[IpenenbHbIE
YIJIEBOLOPOBI —
aJIKaHbI

AJIKaHBI: COCTaB U CTPOCHUE,
TOMOJIOTHYECKHM psAx. MeTaH u 3TaH —
IPOCTENUIINE NPEICTABUTENN ATKAHOB!
COCTaB, XUMHUYECKOE CTPOCHHUE,
(duznyecKkue 1 XUMUYECKHE CBOMCTBA
(peakiuu 3aMelIeHusl U TOPEeHUs),
HAXOXKJEHUE B IPUPOJE, MOTYyUYEHUE U

IPUMEHEHUE

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHATUH (BBISIBISITH KX
XapaKTEpHbIEC TPU3HAKH ),
YCTaHaBIMBATh UX B3aHUMOCBSI3b,
MCIIOJIb30BaTh COOTBETCTBYIOIINE
MOHATUS TPHU ONMCAHUU COCTAaBaA,
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2.2

Henpenenbubie
YTJIEBOIOPOBIL:
aJIKEHbI, AJIKAIUEHBI,
AJIKVHBI

AJIKEHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUN P, DTUIIEH —
POCTENIINI IPEACTABUTEID AJIKEHOB:
COCTaB, XUMHUYECKOE CTPOCHHE,
duznyecKkue 1 XUMUIECKHE CBONCTBA
(peakiuu ruapupoBaHus,
raJOr€HUPOBAHMS, THIPATALINH,

CTPOCHHUS U MIPEBPALLCHUM
OPTraHUYECKUX COCAUHCHUMU.
Hcnonb30BaTh XUMHYECKYIO CUMBOJIMKY
JUISL COCTABJICHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHON) (GopMyJT OPraHUYECKUX
BEILIECTB.

YcranaBinuBarhb IIPUHAJIEKHOCTD
BEILIECTB K ONPEAEIEHHOMY KJIAcCy
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OKHUCJICHHS ¥ TIOJIUMEPU3ALINH )
HaXO0XJCHHUE B IPUPOJIE, TTOTYUCHUE U
MIPUMEHEHUE.

AnkaaueHnsl: Oytaauen-1,3 u
MeTUIOyTaaueH- 1,3, XuMuueckoe
CTPOEHHUE, pEeaKIs MOJUMEPU3AIIIH,
MpUMEHEHue (I CUHTEe3a
MPUPOJTHOTO U CUHTETUYECKOTO
KayudyKa U Pe3UHBI).

ANKHHEIL: COCTaB ¥ 0OCOOCHHOCTH
CTPOEHHUS, TOMOJIOTUYECKUN PSIJI.
ALleTWIIEH — NPOCTEUIINI
NpeACTaBUTEIIb AIKHHOB: COCTaB,
XUMHUUYECKOE CTpOeHUE, (PU3nIecKue u
XUMUYECKUE CBOMCTBA (pEeaKuu
TUIPUPOBAHUS, TAJIOTEHUPOBAHMS,
TUApaTAIlii TOPESHUS ), HAX0XKICHUES B
IpUPO/JIe, MOTYyUYCHUE U TIPUMEHECHUE

YIJICBOAOPOOAOB 110 COCTAaBY U CTPOCHUIO,
Ha3bIBaTh UX

110 CUCTEMATUYECKON HOMEHKJIATYPE;
MIPUBOJIUTH TPUBHAJIbLHBIC HA3BAHUS
OTACJBHBIX MIPEJCTABUTEIICH
YIJIEBOJOPOJIOB.

OnpenensTe BUAbl XUMUYECKON CBSI3U
B MOJIEKYJIaX yTJIEBOAOPO/IOB;
XapaKTEepU30BaTh 3aBUCUMOCTD
PEaKIIMOHHOMN CITIOCOOHOCTH
YIJIEBOJIOPOIOB OT KPAaTHOCTH
KOBaJICHTHOM CBSI3H.

XapakTepu30oBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NIECKUe U
XUMHYECKHE CBOMCTBA, BAXKHCHUIIINE
CIOCOOBI MOTYUYECHHS TUITHYHBIX
MPEJICTABUTENIEN PA3IMYHBIX KJIACCOB
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2.3

Apomarnueckue
YTIIEBOAOPOIBI

ApeHbl: 6EH301 U TOIYOJI, COCTaB,
XMUMHUYECKOE CTPOECHUE MOJICKYL,
du3ndecKkre 1 XUMHYECKUE CBOMCTBA
(peakiuu raJoreHupoBaHus U
HUTPOBAHU), TOJTyYEHHE U
npuMeHeHue. BiausHue OeH3zona Ha
OpraHu3M uejoBeka. | eHeTnyeckast
CBSI3b YIVIEBOAOPOIOB

YIJIEBOJOPOAOB (METaHa, 3TaHa,
ATUJIEHA, alleTWIIeHa, OyTajaueHa -1,3,
OeH30J1a, TOJIy0JIa).

BBISABIATE TEHETHYECKYIO CBSI3b MEKIY
YTIIEBOIOPOAAMH U TIOITBEPHKIIATH €€
HaJIM4HUE YPAaBHEHUSIMU
COOTBETCTBYIOIINX XUMUYICCKUX
pEaKInii ¢ UCIIOJIb30BAHUEM

CTPYKTYPHBIX (hOpMYI.
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2.4

[Tpupoansie
MCTOYHUKHU
YTIEBOJIOPOIOB U HX
nepepadboTKa

[Tpupoansrii ra3. IlomyTHbie HEPTAHBIE
ra3pl. He)tp u €€ npoucxoxaeHue.
Crnioco6bl iepepaboTKu HeTH:
MIEPErOHKA, KPEKUHT (TEPMUYECKHUH,
KaTaIUTHIeCKui ). [IpoayKThI
nepepaboTku He(TH, UX IPUMEHEHUE B
IPOMBIIIVICHHOCTH U B OBITY.
KameHHbIl yTroJb U MPOAYKTHI €T0
nepepadoTKu.

JKCIepUMEeHTAJIbHbIE

METO/bI U3y4YeHHS BeHIeCTB M

HX NpeBpallleHUii:

O /IemoHCTpaluu:
O koJutekiuu «HedTb» n «Yroiby;

O BUJeopparMeHT «BynkaHuzamms

PE3UHBD.

0 JIaGopaTopHbIE€ OIBITHI:

O KAQ4ECTBEHHOE  ONPEACIICHUE
yriaepoja " BOZIOpOAA B
OpraHUYECKUX BELIECTBAX;

O O3HaKOMJIEHHE C o0pa3namu
macTMacc, KayuyykoB U pe3uss; [
MOJIEJINPOBAHUE MOJIEKYJI

YIJIEBOAOPOI0B u

XapakTepu3oBaTh UCTOYHUKU
YTIIEBOIOPOAHOTO CBHIPhS (HEPTD,
MPUPOIHBIN ra3, yrojib), CIocoObl UX
nepepabOTKU U MPAKTUYECKOE
MIPUMEHEHUE TIOJTy4aeMbIX MPOAYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
HAOJII0JIEHUE U OITUCAHUE XUMHUECKOTO
sKcIiepuMeHTa (J1a00paTOpHbIE ONBITHI U
MPaKTUYECKHE PabOThI).

CrnenoBath npaBuiaM O€30MaCHOU
paboThI B 1a0OPATOPUHU TPU
MCIOJIb30BaHUU XUMUYECKOM MOCY bl U
000pynOBaHus, a TAKXKE MpaBUIaM
oOpallieHusl ¢ BEIECTBAMHU B
COOTBETCTBUM C HHCTPYKLUSIMHU
BBITIOJTHEHUSI TAOOPATOPHBIX OTIBITOB H
MPAKTUYECKHUX pabOT MO MOITYYEHHIO U
M3YYCHHUIO OPTaHUYECKUX BEIIECTB.
[IpencraBiasiTh pe3ynbTaThl
HKCIIEpUMEHTa B (hopMe 3arucu
YpaBHEHHUI COOTBETCTBYOIINX
peaKIMii U eiaTh BBIBOJIBI HA X
ocHoBe. [IpoBOANTH BHIYMCIICHUS TS
OnpeaeeHUs] MOJIEKYJISIpHOU (POpMYIIbI
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rajoreHONPOU3BO/IHbIX. O OpPraHu4€CKOro BEIIECTBA, II0
[IpaKkTHYecKie PaGoTHI: YPaBHEHHUIO XUMUUYECKOUW PEaKIIUH.

Ne 1. ITonmydyeHue 3TuIEHa U U3yYEHUE €T0
CBOWCTB.
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O PacuérHbie 3aqauu:

O ONpeaeIeHUE MOJIEKYIISIPHON
(hOopMyIIBI OPTaHUYECKOTO BEIIECTBA
10 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKHUX 3JIEMEHTOB;

O Pacy€Thl IO YPABHEHUIO
XUMUYECKON peaKIuu
KonTpoabnas padora Nel

« YT1J1eBOAOPOAbI»

CamMoCTOATENBHO MIAHUPOBATH U
OCYILECTBIIATH CBOIO MIO3HABATEIBHYIO
NEATEIbHOCTh; TPUHUMATh AKTUBHOE
y4acTue B IpynIoBoil yueOHOH
NEATENbHOCTH

Hroro no pasneny

13

Paznen 3. Kuciiopoacoaep:kaimue OpranHm4ecKue coeuHeHus
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3.1

CrupTtel. PeHou

[IpenenbHble OTHOATOMHBIEC CTIUPTHI:
METAHOJI ¥ 3TAHOJ, XUMHUECKOE
cTpoeHne, (GU3NIECKUE U XUMHICCKHEC
CBOMCTBA (PEAKIUU C AaKTUBHBIMU
METaIaMHt, TalIOr€HOBOJIOPOAAMH,
ropenue), npuMmeHenue. Bonopoanas
CBsI3b. DU3MOIOTUYECKOE IEUCTBUE
METaHOJIa U ATAHOJIA Ha OPTraHUu3M
YeJ0BeKa.

MHOroaToOMHBIE CIUPTHI:
ATUJICHTJIMKOJb U TJIUIEPUH,
XUMHUYECKOE CTPOEHUE, PU3NUECKHE U
XUMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE
CO IIEJIOYHBIMU METaJlJIaMU,
KAueCTBEHHAs pEaKLUsl Ha
MHOT'OATOMHBIE CIIUPTHI).
DU3MOTOTUYECKOE IEUCTBUE HA
opranus3M uesnoBeka. [I[pumenenune
[JIMIEPUHA U ATUJICHTJIUKOJIS.

PackpbIBaTh CMBICT H3y4aeMbIX
MOHATUH (BBISIBIISITH UX

XapaKTEpHbIEC TPU3HAKH ),
YCTaHABJIMBATh UX B3aUMOCBSI3b,
UCIIOJIb30BaTh COOTBETCTBYIOIINE
HOHSTHS IIPU OMMCAHUU COCTaBA,
CTPOEHUS U IIPEBPALLCHUN
OpPraHUYECKUX COECIUHEHUN.
Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABJICHUSI MOJIEKYJIIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOH,
COKpalEHHON) (pOpMYJT OPraHUYECKUX
BELICCTB.

VYcraHaBnMBaTh NPUHAUIEKHOCTD
BELIECTB K OIPENEIECHHOMY KJIacCy

10 COCTaBY M CTPOEHUIO, Ha3bIBaTh X
10 CUCTEMAaTUYE€CKOW HOMEHKIIATYE;
MPUBOAUTH TPUBUAIIbHBIE HA3BAHUS

®enon. CTpoeHUE MOJIEKY B,
(bU3UICCKHIE M XUMUYCCKHE
cBolicTBa (heHoJa. TOKCHYHOCTD
deHona, ero GuU3NOIOTUYECKOE
JICCTBHE HA OPTaHU3M YEJIOBEKa.
[Ipumenenue dpenona

OTIEIIbHBIX ITPEICTABUTEIIEN
KHUCJIOPOJICOIEPKAIINUX COCAUHEHUM.
XapakTepu3oBaTh COCTaB, CTPOECHHUE,
npuMeHeHue, GU3nIecKue u
XMMHUYECKHUE CBOMCTBA, BAXKHEHUIIINE
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3.2

ANbaeruael.
KapOoHOBBIEC KHCIIOTHI.
Cnoxxnble 3¢UpBI

Anpaerunipl: GopManbaerua u
aneTanbAeTull, XMMUYECKOe CTPOCHHUE,
bu3nuecKkrue 1 XMMUYECKUE CBOWCTBA
(peakuuu OKHCIICHUSI M1 BOCCTAaHOBIICHUS,
KaueCTBEHHBIC PEAKIINH ), IOTyUYEHHUE U
MIPUMEHEHHUE.

OZIHOOCHOBHBIE TIPEICTTbHBIC
KapOOHOBBIE KHCIIOTHI: YKCYCHAs
KHCIIOTa, XUMUYECKOE CTPOCHHE,
duznyecKue 1 XUMUIECKHE CBONCTBA
(oOmIue cBoWCcTBa KUCIIOT, PeaKIus
ATEpUPUKALINH ), TOJTyICHUE U
npuMmeHenue. CTeaprHoBasi U OJI€MHOBAs
KHUCIIOTHI KaK MPEICTaBUTENIN BBICIITHX
KapOOHOBBIX KUCJIOT. Mbllla Kak coJin
BBICIINX KapOOHOBBIX KHUCIIOT, UX
MOIOLLIEE IEUCTBUE.

Crnosxxnble 2UpbI KaK TPOU3BOIHBIC
KapOOHOBBIX KUCHOT. [ 'uaponus
CIOXHBIX 3(upoB. JKupbl Kak

CIIOCOOBI MOTYUYEHUSI TUTUYHBIX
MIPEACTaBUTENCH PA3IMYHBIX KJIACCOB
KHCIIOPOJICOIEPKAIIUX COCTMHEHUN
(MeTaHoOJIa, 3 TaHOJA, TIIUIEPUHA,
dbenona, hopmanabaeruia,
aleTanbAeTuaa, YKCyCHON KUCIIOTHI,
TJIFOKO3BI, Caxapo3bl, Kpaxmana,
EJUTIONIO3BI); BBISIBIATH TEHETHYECKYIO
CBSI3b MEXKIY HUMH U MOATBEPKAATH €&
HaJIM4HUE YPaBHEHUSIMUA
COOTBETCTBYIOIINX XUMUYECKUX
PEAKLHI C UCTIOJIB30BAHUEM
CTPYKTYPHBIX (hOpMYI.

OnuceIBaTh COCTAB, XUMHYECKOE
CTPOEHHE U IPUMEHEHUE KUPOB,
XapaKTepU30BaTh UX 3HAYCHHUE IS
KHU3HEACSITEITLHOCTA OPTaHU3MOB.
Oco3HaBaTh ONaCHOCTh BO3EHCTBUS
Ha >)KUBBIE OPTAHU3MBI OTIPEACIICHHBIX
OpPraHUYECKUX BEIECTB, MOSACHATh Ha
npuMepax CrocoObl yMEHbIIEHUS

IIPOU3BO/IHBIE TVIMIIEPUHA U BBICIINX
KapOOHOBBIX KUCIOT. ['MIpoIIn3 )KUPOB
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3.3

YrineBoabl

VYrieBoibl: cocTaB, KilacCU(pUKAIIMS
yTIE€BOAOB (MOHO-, TU- U
nonucaxapuasl). [ moko3a —
MIPOCTEHUIINNA MOHOCAXapuA;
O0COOEHHOCTH CTPOEHUS MOJIEKYJIbI,
bu3nUecKre 1 XUMUYECKHE CBOWCTBA
TJTIOKO3BI (B3aMMOJEHCTBUE C
ruapokcugom meau(Il), okucnenue
aMMHa4YHbIM PacCTBOPOM OKCHIA
cepebpa(l), BocctaHoBIECHME,

OpoKEeHUE TIIOKO3bI), HAXOXKICHUE B
pUPOJIE, IPUMEHEHUE TIIFOKO3BI,
Ouosoruyeckas poJib B
KU3HEAEATEIbHOCTH OPTaHU3Ma
yenoBeka. Dorocunres. Opykrosa Kak
U30MEP TIIFOKO3BI.

Caxapoza — IIPECTABUTEIID
IUCaxapuioB, THUIPOJH3  Caxaposbl,
HaxO0XJICHUE B MPUPOJIC U MPUMEHEHUE.
Kpaxman u nemmono3a kak mpUpOIHBIC
NOJIMMEPBI:  CTPOEHUE Kpaxmalia |
LEJUII0JIO3b, PU3NYECKHE U XUMUYECKUE

CBOWCTBA Kpaxmaja (ruzmponus,
KAueCTBEHHAsl peakIus C  HOJIOM).
JKcNepuMeHTAIbHbIE MeTOAbI

U IPEIOTBPAIICHUS UX BPETHOTO
BO3/ICHCTBHS Ha OpTraHU3M YeJIOBEKa.
Hcnonp30BaTh €CTECTBEHHO-HAYYHBIC
METOBI IIO3HAHUS — IIPOBEICHHE,
HAOJI0/ICHUE U OMUCAHUE XUMHYECKOTO
IKCIIEpUMEHTa (J1TaO0paTOPHBIE OMBITHI U
MPaKTUYECKHE PadOThI).

CrnenoBath npaBuiaM 0€30MaCHOM
paboTHI B JIaA0OPATOPUH TIPU
WCIIOJIb30BaHUU XUMUYECKOU MOCY/IBI U
000py10BaHus, a TAKXKE MpaBUIIaM
oOpallleHus C BEIIeCTBaMU B
COOTBETCTBUH C UHCTPYKIUSIMHU
BBITIOJTHEHUSI TAOOPATOPHBIX ONBITOB U
MPAKTHUECKHUX pabOT MO MOIYICHUIO U
U3YYEHHUIO OPTaHUYECKUX BEUIECTB.
[IpencraBiasTh pe3ynbTaThl
AKCIIEpUMEHTa B (popMme 3anucu
YpaBHEHUI COOTBETCTBYIOIINX
peaxIuii ¥ 1eiaTh BEIBOABI HA UX
ocHoBe. [IpoBOANTH BHIYMCIICHUS TS
OTIpeIeNICHUS] MOJIEKYJIIPHON (HhOPMYIIbI
OpPraHUYECKOTO BEIIECTBA, IO
YPaBHEHUIO XUMUYECKON PEAKIIUH.
CamMoCTOSTENBHO MIAHUPOBATH U
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H3yYEeHUsA
NpeBpalieHu:

BCIIECTB

H

140.¢

OCYIICCTBJIATH CBOIO ITO3HABATCIIBHYIO
ACATCIIBHOCTDL,; IPUHUMATDh dKTUBHOC
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0 JlaGopaTOpHBIE OIBITHI: y4acTHe B TPYIIIOBOH y4eOHOi
0  ropeHue CIIUPTOB; ACATCIBHOCTH

O B3aMMOJICHCTBHE TIMIEPHHA C
ruapokcuom meau(Il);

O KaueCTBEHHELIE peaKuuu
aNbACTUIOB (OKHCIIEHUE aMMHUAYHBIM

pacTBOpoM  OKcuaa  cepebpa H
THUAPOKCHIOM

meau(1l));

O B3aUMOJICMCTBUE Kpaxmana ¢
noaom. O IMpaktuueckue pabOTHI:

Ne 2. CpolicTBa pacTBOpa yKCyCHOM

KHCJIOTBI.

O PacuétHbie 3a1a4u:

O onpeaerneHrue MOJEKYISIPHON
(bopMyJIbl OPraHUYECKOTO BEIIECTBA
110 MacCOBBIM JIOJISIM aTOMOB
XUMHUYECKUX 3JIEMEHTOB U 10 Macce
(00BeMy) TTPOTYKTOB CTOPAHUS;

O pPacYETHI 110 YPABHEHUIO
XMMHUYECKOUN peaKkiuu

Htoro no pazaeny 13

Pa3nen 4. A3oTcoaep:kaiiue OpraHu4ecKue coeTHHeHus
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4.1

AMUHBL.
AMWHOKHUCIIOTEI.
benku

AMMHBI: METUJIAMHAH — IPOCTEUIINN
IIPEICTaBUTENIb AMUHOB: COCTaB,
XUMHUYECKOE CTPOCHUE, PUZNIECKUE U
XUMUYECKUE CBOMCTBA (peakuuu

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBISIBIISITH UX XapaKTEPHbIE
MIPU3HAKH ), YCTAHABJIMBATH UX
B3aMMOCBSI3b, UCIIOJIb30BATh
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C KUCJIOTaMH Y TOPEHUS), HAX0XKICHUE B
MIPUPOJIE. AMUHOKHUCIIOTHI Kak
aM(pOTEpHBIC OPTAHUICCKHUE COCTUHCHHUS.
OuU3NUECKHEe W XHMHUYECKHE CBOMCTBA
AMUHOKHUCIIOT (Ha IPUMEPE TITUIMHA).
buonornueckoe 3HaueHUE aMHUHOKHUCIIOT.
CuHTe3 nenTuaoB.

benku kak npupoaHbIE MOTUMEPHI.
[TepBuunasi, Bropu4Hasi U TpeTUUHAs
CTPYKTypa O0eJKOB. XUMHUUECKHUE
CBOMCTBa OCJIKOB: THJIPOJIU3,
JeHaTypalys, KaYeCTBCHHbIC PEaKI[Mi Ha
OeJIKH.

JKcnepUMeHTAIbHbIE METOAbI

U3yYeHHS BelleCTB U UX
NPeBPALLICHUN

O /IemoHCTpaluu:

O nenatypaiiusi 6€JIKOB MPU HarpEBaHUH;

0 niBeTHBIC peakIuy OSIKOB

COOTBETCTBYIOIIUE OHATUS TPU
ONMCAHUU COCTABA, CTPOCHHUS U
MPEBPALIEHAN OPraHNYEeCKUX
COEIMHEHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUISL COCTABJICHUS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOM,
COKpamiéHHoi) opMyJ1 OpraHuIeCKUX
BEIIECTB.

OnpenensaTe MPUHANICKHOCTD BEIIECTB
K OIIPENICJIEHHOMY KJIAaCCy MO COCTaBy M
CTPOEHHUIO, Ha3bIBaTh UX

M0 CUCTEMATUYECKON HOMEHKJIATYPE;
MIPUBOAUTH TPUBUAJIBHBIC HA3BAHUS
OTACIBHBIX MIPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOECHHUE,
npUMeHeHue, GU3NIECKUe U
XUMHUYECKHE CBOMCTBA, BaXKHEHIILINE
CITOCOOBI MTOTYYCHHS TUITHYHBIX
MPEACTABUTENIEN a30TCOICPKAINX
coeaMHEeHUN (MEeTHUIaMHHa, TIIMIIMHA,
OCIIKOB).

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE€ CBOMCTBA OCJIKOB;

MOSACHATH HA TIPUMEPAX 3HAUCHUE
OCNKOB IS OpraHru3Ma 4eIoBeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI TO3HAHUS — HAOII0IATh U
ONUCHIBATH IEMOHCTPAI[MOHHBIN
JKCIEPUMEHT.

CaMocTOosATENBHO MJIAHUPOBATH U
OCYIIECTBIISATh CBOIO MIO3HABATEIBHYIO
JeSITEIbHOCTD; MPUHUMATh aKTHBHOE
ydacTue B TpYyINIOBOM yueOHOM
JESATEIIbHOCTH

Wroro no pazneny 3

Pazned. 5. BeicokoMoJieKyJIsIpHbIE COeUHEHUS
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5.1

[ImacTmaccsl.
Kayuyku. Bonokna

OCHOBHBIE MOHATHUS XUMUU
BBICOKOMOJIEKYJIIPHBIX COCIMHEHUM:
MOHOMEP, OJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJUMEpPU3AIUU, CPETHSS
MoJIeKyJsipHas macca. OCHOBHBIE
METO/Ibl CHHTE3a BRICOKOMOJICKYJISIPHBIX
COEIMHEHUI — TOJIMMEPU3ALINS U
nonukoHaeHcanus. Ilnactmaccsr
(MONMUATUIICH, TTOJIUITPOITUIICH,
MOJIMBUHUWIXJIOPHU/I, TTOJTUCTUPOIT).
HarypasibHbIil M1 CHHTETUYECKHE
Kay4yKH

(OyTaareHOBBIN, XJIOPOIIPEHOBBIN U
U30IPEHOBBIN). BorokHa: HaTypanbHbIE

(XJI0TIOK, MIEPCTh, MIENK), UICKYCCTBEHHBIE
(ameTaTHOE BOJIOKHO,

Brnaners nzygyaeMbIMA XUMHYECKUMH
MOHATUSIMU: PACKPBIBATH CMBICII
U3y4aeMbIX IIOHATUN U IPUMEHATH OTU
IIOHATHSI IIPU ONMUCAHUU COCTaBA U
CTPOEHUS BBICOKOMOJIEKYJIIPHBIX
OpPraHUYECKUX BEILECTB,

JUTsL OOBSICHEHUS OT/AEIbHBIX (PAKTOB U

SIBJICHUIA.

Hcnonp30BaTh XUMUYECKYIO CUMBOJIMKY
JUISL COCTaBIIEHUS CTPYKTYPHBIX (PopMyII
BEILIECTB M YPABHEHUN PEaKIUI
IOJIMMEPU3ALIUU U TTOJIMKOHCHCALUH.
OnuceiBaTh COCTaB, CTPOEHUE,
OCHOBHBIE€ CBOWCTBA Kay4YyKOB,
HanOoJIee PacIpOCTPAHEHHBIX BUIOB
IIJJACTMACC, BOJIOKOH; IPUMEHEHHE

BHUCKO03a), CHHTETUYECKUE (KaIpOH U
JIaBCaH).

JKcNepuMeHTAIbHbIE METOAbI
U3YyUYEeHUS BelleCTB H UX
NpeBpaLlleHUI:

O JleMoHcTpanuu:

O o3nakomsieHwme ¢ oOpasiamu

IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH,
I1acTMacc, Kay4dyKoB

B PA3JIMYHBIX OTPACIIAX.

Hcronbs30BaTh €CTECTBEHHO-HAYYHbIE
METO/Ibl TO3HAHUS — HA0JII01aTh U
OTHCHIBATh IEMOHCTPAIIMOHHBIHI
AKCIIEPUMEHT

43



®denepanpHas padouas mporpamma | Xumus. 10—11 kmaccer (6a30BbIi ypOBEHB)

HNTorosasi KOHTpoOJILHAsI padoTa

Hroro no pazneny

OBILLEE KOJIMYECTBO
YACOB I10 ITPOI'PAMME

34
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11 KJIACC
Hanmenosanune
No KommuecTBo OcCHOBHBIE BUIBI AEITEILHOCTHA
pa3/iesioB U TeEM [IporpammHoOe conepkanue
i\t yacoB 00y4aroImuXxcs

y4eOHOTo IpeaMeTa

Paznen 1. Teoperuueckue oc

HOBbBI XUMHH

11

CtpoeHue aTOMOB.
[Tepunoauueckuii
3aKOH U
[lepnognueckas
cHucTeMa
XUMHYCCKUX
anemenToB JI.H.
MenneneeBa

3

XUMHUYECKUM IEMEHT. ATOM.

CocraB aToma, U30TOIBI.

DJeKTpoHHasi 000JI0UKa.
DHepreTudecKre ypoBHH,

OIypOBHHU. ATOMHBIE OpOUTANIH, S-,
p-, d-, f-amementsr. OcobeHHOCTH
pacrpeeneHus EKTPOHOB 10
OpOHUTAaJIIM B aTOMax MaJjblX U
OOJBIINX MEPUOIOB. DIECKTPOHHAS
KOH(UTypaLHs aTOMOB.
[lepnoanueckuii 3aK0H U
ITepuoauueckas cucreMa XUMHUYECKUX
snemenToB J[. 1. MenneneeBa. CBs3b
NEPUOANYECKOTO 3aKOHA U
[Tepuoauyeckoit CUCTEMbI XUMHUYECKHUX
3JIEMEHTOB C COBPEMEHHOM TEOpUEH
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTH
WU3MEHEHHUS CBOMCTB XUMHYECKUX
AJIEMEHTOB M 00pa3yeMbIX HMH MPOCTHIX
U CJIOKHBIX BEILIECTB MO rpynmnam u

PackpbIBaTh CMBICT N3y4aeMbIX
MOHATUM (BBISIBISATD UX XapaKTEPHbIE
MIPU3HAKK ), YCTAHABJIUBATh UX
B3aHMMOCBS3b.

PackppiBaTh CMBICIT IEPUOJAYECKOTO
3akoHa J[. 1. MenneneeBa u
JIEMOHCTPUPOBATH €TO
CHUCTEMATU3HUPYIOULYIO,
OOBSICHUTEIIBHYIO U IPOTHOCTUYECKYIO

GyHKIMH.

XapaxkTepu3oBaTh MIEKTPOHHOE
CTPOCHHE aTOMOB XMMHUYECKHUX
3NEMEHTOB 1—4 nepuooB,
UCIIOJIB3YS IOHATHS S-, P-, d-
AJIIEKTPOHHBIE OPOUTAIIH,
sHepreTudeckue ypoBHU. OOBSCHATH
3aKOHOMEPHOCTH U3MEHEHUSI
CBOMCTB XMMUYECKHUX IJIEMEHTOB U
UX COCIMHEHUN IO MEepUoaam 1
rpymnmnam [lepuoandyeckon cucTembl

45



®denepanpHas padouas mporpamma | Xumus. 10—11 kmaccer (6a30BbIi ypOBEHB)

neproaaM. 3HaueHUe MEPUOIUIECKOTO
3aKOHA U CUCTEMbI XUMUYECKUX
BxonHasi KOHTpPOJILHAsSI padoTa

. . Menpaeneena
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anemeHToB [[.1. MeHnaeneeBa
B Pa3BUTUU HAYKHU.

3KCHepI/IMeHTaJIBHBIe METOAbI
H3YYCHUA BCIIECTB | HX

npepamenuii: 0 Jlemoncrpanuu:

Buner Tabmun «Ilepuonnyeckas cuctema
XUMHYECKUX JJIEMEHTOB

.. MenpaeneeBa»

1.2

CrpoeHue BemecTsa.
MHoroo6pazue
BEILIECTB

CrpoeHue BeniecTBa. XMMUYECKAs CBA3b.
Buppsl (koBasieHTHas HEMOJSIpHAS U
MOJIsIpHAsi, MIOHHAsA, METAJUTNYECKas) U
MEXaHU3MbI 00pa30BaHUs XUMUYECKON
cBsI3U (OOMEHHBIN 1
JIOHOPHOAKIENITOPHBIN ). Bomopoanas
CBSI3b.

BaneHntHOCTS.
DIIEKTPOOTPULIATENBHOCTh. CTENEHb
okucieHus. KaTHoHbI 1 aHUOHBL.
BemectBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUSI.

3aKOH MOCTOSTHCTBA COCTaBa BEIIECTBA.
TuMbl KPUCTALTUYECKUX PEUIETOK U
CBOMCTBA BEILIECTB.

[TonsiTHe O IUCHIEPCHBIX CUCTEMAX.
Hctunnbie pactBophl. KonnuecTBeHHBIE

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIICTATH UX XapaKTePHBIC
MIPU3HAKHN ) U IPUMEHATH 3TH TTOHATHS
P OMKUCAHUU COCTaBa U CTPOCHUS
BEILIECTB, /ISl OOBSICHEHUS OTIEIbHBIX
(haKTOB U SIBICHHIA.

Onpenenatb BUIbI XUMHYECKOU CBSI3U
(KOBaJICHTHOM, UOHHOM,
METaJUIMYeCKON, BOAOPOIHOM) B
COEIMHEHUSIX; TUIl KPUCTAJUTMUECKON
PELIETKA KOHKPETHOTO BELIECTBA.
Onpenensatb BaIGHTHOCTh U CTETICHD
OKHUCJICHUS XUMHYECKHX JICMECHTOB B
COCTMHEHHSIX PA3IMYHOTO COCTABA.
[IpoBOIUTH BEIYHMCIICHUS

C HUCITOJIB30BAHUECM IIOHATHA
«MaccCcoBasi J0JIA BCIICCTBA B
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XapaKTEPUCTUKU PACTBOPOB (MaccoBast
JI0JIs BEILIECTBA B pACTBOPE).

pactBope». BrnaneTs nsydyaemMbIiMu
XUMHAYECKUMU
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Knaccudukanus HEOPraHUYECKHUX
COCIMHCHUU. Homenxkiarypa
HEOPTaHUYECKUX BEILIECTB.
JKcnepuMeHTAIbHbIE METO/bI
HU3yYCHUSA BelIeCTB " HX
npeBpalleHu:

O JleMoHcTpanuu:
0 MoJieIn KpUCTAUIMYECKUX PEIIETOK.
O PacuéTHble 3a/1aun:

O pacdCThl C UCITIOJIB30BAHUCM ITOHATHA
«MacCcoBasg A0JIA paCTBOPCHHOI'O
BCIICCTBA»

MOHATUSIMHU.
OOBICHATH 3aBUCUMOCTH CKOPOCTH
XUMHYECKOUN pEAKIUH OT Pa3INYHBIX
(haxTopoB.

Ornpenensate xapakTep CMEIICHUS
XUMHYECKOTO PaBHOBECHUSI B
3aBUCUMOCTH OT BHEIITHETO
Bo3jAcicTBUs (mpuHIuI Jle
[arense). CocTaBisTh ypaBHEHUS
peaKkuii pa3InyHbIX TUIIOB; MTOJTHBIE
Y COKpaIllEHHbIC YPAaBHEHUS pEaKIIUii
MOHHOTO OOMEHA, YUYUTHIBAsI yCIOBUA,
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1.3

XUMHUYECKUE
peaxkuuu

Xumudeckas peakuus. Knaccudukamms
XUMHUYECKUX pEaKIuii B HEOPTaHUYECKOM
Y OPraHNYECKON XUMUU. 3aKOH
COXpPaHEHUSI MaCChl BEILIECTB; 3aKOH
COXpaHEHHMS U MPEBpAICHUS SHEPTUU
MIPU XUMUYECKUX PEAKIUAX.

CKOpOCTh peakuuu, €€ 3aBUCUMOCTD
OT pa3nnyHbIX (akTopoB. OOpaTUMBbIE
peakuuu. XUMUYECKOE PABHOBECHE.
@akTopbl, BIUSIOIIME HA COCTOSHUE
XUMHUYECKOTO PABHOBECHSI.

[Ipyranmn Jle [Hlarense.
DIIEKTPOJIUTAYECKAS JUCCOLIMAIIHS.
CunbHble U cnabbie anekTpoauTsl. Cpena
BOJHBIX PAcTBOPOB BEILIECTB: KHCIAs,
HEWTpaJibHas, IeJI0YHast. BomopoaHbli

MIPU KOTOPBIX ATH PEAKITUU UAYT O
KOHIIA.

Hcnonp30BaTh €CTECTBEHHO-HAYYHBIE
METO/IbI TTO3HAHUS — TIPOBEICHUE,
HaOIIOICHUE W OMTUCAHNE XUMHUYIECKOTO
AKCIIEpUMEHTA (AEMOHCTPAIMOHHBIC U
71a00paTOPHBIE OIBITHI, TPAKTUYECKUE
PaboOTHI): MO OIPEICIICHUIO CPEIBI
BOJIHBIX PACTBOPOB BEIIECTB, PEAKIUI
HOHHOTO OOMEHA, BIUSHHUIO Pa3THIHBIX
(hakTOpOB Ha CKOPOCTh PEAKIIHIA.
CrnenoBaTh paBUIIaM MTOJIb30BAHHUS
XUMHUYECKOUN MOCyA0H 1 1a00paTOPHBIM
000pyTIOBaHUEM.

[IpeacTaBisiTh pe3yabTaThI
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nokazarenb (pH) pactBopa. Peakiiu
MOHHOTO OOMEHA B OPTaHMYECKOU U
HEOPTaHUYECKON XUMUHU.

OKHCIUTENBHO-

BOCCTaHOBUTEJIbHBIC pEaKILNH.
ITousTue 00 AJIEKTPOJIN3E
pacIuiaBoB M paCTBOPOB COJICH.
[Ipumenenue 3JIEKTPOJIN3A.
JKCIepUMEeHTAJIbHbIE MeTOAbI
U3Yy4eHUs BeElleCTB " HX
NpeBpPaLleHU:

O TeMoHcTpanuu:

O pa3iIoKEeHHE MEPOKCHIA
BOJOPOJa B IIPUCYTCTBHU
karanuzaropa. O JlaGoparopubie
onbIThl: [ mpoBenenue peakuuii
MOHHOTO OOMEHa;

O onpeereHre Cpeibl paCTBOPOB

BEILIECTB C NOMOUIBIO YHUBEPCATBHOIO
WHIUKATOPA.

* [IpakTuueckue paboThI:
Ne 1. Bniusaue paznudyHbix (aKTOPOB Ha

CKOPOCTh XMMHYECKON PEAKIIUU.

* PacuérHrle 3agaun:

XUMHNYCCKOT'O 3KCIICPUMCHTA B q)opMe
3aIliCH ypaBHCHI/Iﬁ COOTBCTCTBYIHOIIHUX
peaKuHﬁ H ACJ1aTh BBIBOJbI HA UX
OCHOBC.

[IpoBOINUTE BBIUUCIIEHUS 10
YPAaBHEHUSIM XMMUYECKUX PEAKIUU, B
TOM YUCJIE TEPMOXUMHUYECKHUE
pacyEThl
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0 pacyeTsl O ypaBHEHUSIM XUMUUYECKUX
peaxkuui, B TOM qHcJe
TEPMOXUMHUYECKHE PACUETHI
Kontpoabnas padora Nel

« Teopernueckne 0CHOBbI XUMHI»

Hroro no pazneny

13
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Pa3znen 2. Heopranuueckasi Xummusi
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2.1

MeTamisl

Mertastbl. [lonoxxeHne MeTaaiioB B
[Tepuoauyeckoii cucTeMe XUMUYECKUX
a1eMeHTOB. OCOOCHHOCTH CTPOCHUS
AIIEKTPOHHBIX 000JI0UYEK aTOMOB
MeTtauioB. O0mMe pU3NIECKre CBOMCTBA
MeTauioB. [ [puMeHeHrne MeTaaoB B
ObITY, IpupoJie U TexHuke. CruiaBbl
METAIJIOB. DIEKTPOXUMHUUECKUN P
HanpspkeHuit metaioB. OOmue
CIIOCOOBI MOTYUYEHUSI METAJIIOB.
Kopposust metamioB. CriocoObI 3aIUThI
OT KOPPO3HH.

OO6m1ast xapakTepuCTUKA METAJIJIOB
riaBHbIX noarpymi (IA-rpynma, ITA-
rpynmna) [lepuoguueckoil cuctemsl
XAMHUYECKHUX AJIEMEHTOB. AJIFOMUHHM.
AMdoTepHbIe CBOMCTBA OKCHUIA U
TUAPOKCUIA ATTFOMUHUS.

OO6mrast ~ xapakTepuUCTHKa  METaIOB
0OOYHBIX MOATPYIIII (b-rpymm)
[Tepuoauyeckoil CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB: MEJb, IIUHK, XPOM, JKEJIE30.
Baxnennime coeauHEHUS  METAJLIOB
(oKcHbl, TUJIPOKCHIBI, COJIH).
JKcNepuMeHTAIbHbIE MeTO/IbI

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBLIETSATH UX XapaKTepPHBIC
MPU3HAKHN) U IPUMEHSATD 3TU OHSATHUS
MIPU OMTMCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, /ISl OOBSICHEHUS OTACITbHBIX
(haKTOB U SBJICHUI.

OOBsCHATH 001ITE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOWCTB 3JIEMEHTOB —
METAJIJIOB U UX COCIMHEHUN C
Y4ETOM CTPOEHHS UX ATOMOB U
nojoxeHust B Ilepuoanueckoit
CUCTEME XUMHUYECKHX AJIEMEHTOB [I.
H. Meuneneena.

XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHYECKUE CBOMCTBA METAIJIOB, UX
Ba)XHEHUIIINX COCAUHCHUM,
MOATBEPXKasi TO OMKUCAHUE
MIpUMEPAMU YPaBHEHHU I
COOTBETCTBYIOIINX XUMHUYECKUX
peakIuii; MpUuMEeHEHNE METAJIJIOB B
Pa3IMYHBIX 00JIACTAX, a TAaKKe
MCIIOJIb30BaHUE WX JJIS CO3AaHUs
COBPEMEHHBIX MaTE€pPUaJIOB U
TEXHOJIOTUH.

54



®denepanpHas padouas mporpamma | Xumus. 10—11 kmaccer (6a30BbIi ypOBEHB)

HU3yYCHUSA
npeBpalleHu:

BelIEeCTB

H

HX

OmnuceIBaTh CMIOCOOBI 3aIIUTHl METAIIOB
OT KOPPO3UH.

PaCKpBIBaTI) CYITHOCTb OKHCIINTCIIBHO-
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O JleMoHCTpaIuu:
0 xomrexkima «MeTautbl U CIUIABBDY.

O  JlaGopatopueie  ombIThl: O

BSaHMOﬂCﬁCTBHe THAPOKCHU A
AIIOMUHUA C pPaCTBOpaMHU KHCJIOT H

IHGJIO‘-IGﬁ; [ xauecTBEHHEBIC PCaKInU

Ha KaTUOHBI METAJLIIOB.
* [IpakTuueckue paboTHI:

Ne 2. Pemenue skcnepuMeHTAIBHBIX
3a71a4 1o TeMe « MeTaby.

* Pacuérnbie 3anaun:

O pacuetsl Macchl (00bEMa, KOJIMYECTBA
BEIIECTBA) MPOAYKTa PEAKIMH, ECIH
OJIHO M3 BEIIECTB JaHO B BUJIE pacTBOpa
C OIPENCJICHHOM MacCOBOM  JOJIEH
PacTBOPEHHOIO BEIIECTBA

BOCCTAHOBUTEIBHBIX PEAKIUN
IIOCPEJICTBOM COCTaBJICHUS
AJIEKTPOHHOIO OajlaHCa 3TUX PEaKLIUH.
IIpoBoauTh peakiumy,
IIOATBEPKAAIOLINE XapaKTEPHbIE
CBOMCTBA M3YYaEMBbIX BEILECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, TPUCYTCTBYIOIINE B BOJIHBIX
pacTBOpax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bI IO3HAHUS — IIPOBEJICHHUE,
HaOJII0ICHUE U ONTMCAHUE XUMUYECKOTO
AKCIIEpUMEHTA (AEMOHCTPAlMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKHUE
paboThI).

IIpencraBiATs pe3ynbTaThl
XUMHUYECKOTO IKCIIEpUMEHTa B (hopMe
3aIMCH YPAaBHEHUI COOTBETCTBYIOLIUX
peaklMii U JenaTh BbIBOJIBI HA UX
OCHOBE.

CrnenoBaTh NpaBUIaM MOJIb30BAHUS
XUMHUYECKOU MOCYI0U U
1a60paTOPHBIM 000PYOBAaHUEM.
[IpoBOINTH BEIYMCIIEHHS 10
YPABHEHUSIM XUMUYECKUX PEAKIUH.
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CaMocCTOsATENBHO MIJIAHUPOBATH U
OCYIIECTBIISATh CBOIO I03HABATEIbHYIO
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JeSATEIbHOCTh; IPUHUMATh AKTUBHOE
y4acTHe B TPYNIOBON y4eOHOMH
JESATeTLHOCTH
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2.2

Hemetamsl

Hemeramel. [lonoxeHne HEMETAIOB B
[Tepuoauyeckoii cucTeMe XUMUYECKUX
anemeHToB [[.M. MeHnpaeneeBa u
0COOEHHOCTH CTPOEHHUSI aTOMOB.
Dur3nyYeCcKrne CBOMCTBA HEMETAIIIOB.
AJIOTpOIYS HEMETAUIOB (Ha MpUMEPE
KHCJIOpOoa, cephl, hochopa u
yraepoja). XUMHYEeCKUE CBOMCTBA
BXHEHIITNX HEMETAJIOB (TaJIOTEHOB,
cepsbl, a30Ta, pocdopa, yriaepoaa u
KPEMHUS).

OKcupl HEMETAIUIOB.
Kucnopoacoaep:xanme KucioThbl.

Bopoponusie coennHeHus

HEMETAJLIOB.
JKCNepUMEeHTAJIbHbIE
MeTO/IbI U3y4YeHHs BellleCTB U
UX NpeBpalieHNH: g
JemoHcTpauuu:

O 00pas3Iel HEMETAJIOB,

O B3aMMOJIENCTBUE MEU C a30THOU
KHUCJIOTOM pa3iMyHOM KOHILIeHTpauu. [
JlaGopaTopHBIE OMBITHI:

O Ka4CCTBCHHLIC pCAaKIIMH HA AHHUOHBbI
N KaTHOH aMMOHUA.

PackpbIBaTh CMBICIT H3y4YaeMbIX
MOHATUH (BBIIEIATH UX XapaKTEpHBIE
MPU3HAKW) U IPUMEHSTH 3TU NOHATUSA
MIPYU OMMCAHUM COCTaBa U CTPOCHUS
BEIIECTB, ISl OOBSICHEHUS OTJEIIbHBIX
(bakTOB U SIBICHUH.

OOBsCHATH 00IIME 3aKOHOMEPHOCTH B
W3MEHCHHUHU CBOMCTB HEMETAJIOB M UX
COEJIMHEHUN C YUYETOM CTPOCHUS UX
aTOMOB U1 MOJIOKECHUS B
ITeproanyeckoit cucreMe XMuMHIECKUX
anemenToB /[l. 1. MeHpaeneena.
XapakTepu3oBaTh (ONUCHIBATh) OOIIHE
XUMHUYCSCKHE CBOMCTBA HEMETAIIOB, UX
BOXKHEUIINX COCIUHEHHM, TOATBEPKIAs
ATO ONKCAHUE MPUMEPAMU YPaBHEHUH
COOTBETCTBYIOIINX XUMHYECKUX
pEaKIuu.

XapakTepu3oBaTh BIMSIHUE
HEMETAJUIOB M X COCAUHECHUN HA
KUBBIC OPTAHU3MBI; OMUCHIBAThH
MIPUMEHECHHUE B PA3IMYHBIX 001aCTIX
MPaKTUYECKON JeATeTbHOCTU
YyeJIOBEKa.
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* [IpakTuueckue paboTHI:
Ne 3. Pemenue skcnepuMEHTaAIbHBIX

3a7a4 1o TeMe «Hemerauiely.
* PacuérHble 3agaun:

O pacdeTsl Macchl BEIIECTBA HITH
o0beMa ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MACCE WIIH
00BbEMy OJTHOTO U3 YUACTBYIOIINX B
PEaKIMK BEIIECTB; PaCYEThl MACChI
(oOBeMa, KoJIMUeCTBa BEIIECTBA)
POJYKTOB PEAKIUH, €CIIU OJHO U3
BEIIECTB UMEET IPUMECH

IToaTBEpKIaTh CYIIECTBOBAHKE
TEHETUYECKOU CBS3U MEXKIY
HEOPTaHUYECKUMH BEIECTBAMU

C IOMOIIIBIO YPaBHEHUHN
COOTBETCTBYIOIIUX XUMHUYECKUX
peaKunil.

PackpeiBaTh CyIIHOCTB
OKHCIIUTEIIBHOBOCCTAHOBUTEIIBHBIX
peaKkuui MOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOIO OajlaHCca 3TUX PEaKLIUH.
IIpoBoauTh peakiuy,
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2.3

CBs13b
HEOPTaHUYCCKUX U
OpPraHUYECKUX
BEIIECTB

Heoprannyeckue u opraHudeckue
Kkuca0Thel. Heopranuueckue u
OopraHu4eckre oCHOBaHMS. AMGBOTEpHbBIE
HEOPraHUYECKHUE U OPTAaHUYECKHUE
coequHeHus. I'eHeTuueckas CBs3b
HEOPraHUYECKUX U OPraHUYECKUX
BCILICCTB

KonTpoabnas padora Ne2
«Heopranmyeckasi XumMusb»

MOJITBEP K IAIOIIUE XaPAKTEPHBIE
CBOMCTBA N3y4aeMbIX BEILLECTB,
pacrno3HaBaTh ONBITHBIM ITyTEM
aHUOHBI, IPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/1bl TO3HAHUS — IIPOBEJICHUE,
HaOJII0ICHUE U ONTMCAHUE XUMUYECKOTO
AKCIIEpUMEHTA (AEMOHCTPAMOHHBIE U
71a00paTOPHBIE OMBITHI, TPAKTUYECKUE
paboThI).

IIpencraBiATs pe3ynbTaThl
XUMHUYECKOTO IKCIIEpUMEHTa B hopMe
3aMUCH YPaBHEHUN COOTBETCTBYIOIIUX
peaklmii U JenaTh BhIBOJIbI HA UX
OCHOBE.
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CiienoBaTh npaBUiaM MOJIb30BAHUS
XAMUYECKOU TTOCYI0U U
71a00paTOPHBIM 000PYTIOBAaHHEM.
[IpoBOAUTE BHIUMCIICHUS 10
YPaBHEHUSIM XUMUUYECKUX PEAKIIUM.
CaMOCTOATENBHO TIJIAHUPOBATH U
OCYIIECTBJISITH CBOIO IMO3HABATEIIbHYIO
NEATEIbHOCTh; MPUHUMATh AKTUBHOE
y4acTue B IPYNIOBOMN yueOHOM
JEeSITEIbHOCTH

Hroro o pazneny

17

Pasznea 3. XumMusd u :Ku3HbL

62



denepanpHas pabodas mporpamma | Xumus. 10—11 kmaccel (6a30BbIi yPOBEHB)

3.1.

XUMUS U )KU3HDb

Ponb xumum B obecrieueHIH
AKOJIOTHYECKOH, SHEPTeTUIECKON U
MUIIEBOK 0€30MaCHOCTH, Pa3BUTHH
mMeaunuHbL. [ToHsATHE 0 HAYIHBIX
METOJIaX MMO3HAHUS BEIIECTB U
XUMHYECKHUX PEaKIIHA.

[IpeacraBinenuss 00 oOOMUX HAYYHBIX
MPUHITUTIAX MPOMBIIIICHHOTO IOy YCHHUS
BOXHEUIITMX BEmIECTB (HAa MpuUMepax
IPOU3BOJICTBA amMMuaKa, CepHOU
KHCJIOTBI, METaHOJIA).

YenmoBek B MUPE BEIIECTB, MATEPHUATIOB H
XUMUYECKUX PEAKINIl: XUMHUS U 3J0POBHE
YeJIOBEKa; TIPaBUIIA UCIIOIb30BaHUS
JIEKapCTBEHHBIX

PackppIBaTh poJib XUMUU B PEIICHAH
DHEPIreTUYCCKUX, CHIPHEBBIX U
AKOJIOTHYECKUX ITPOo0JIeM YeIoBEUYEeCTBa,
OTHCHIBATH OCHOBHBIC HATIPABJICHHUS
Pa3BUTHS XUMHYECKOW HAYKU U
TEXHOJIOTHH.

[IpumeHsTh npaBuia 6€30MacHOro
oOpallleHHsI C BEIeCTBAMH,
HCITOJIb3yEMBIMH B TIOBCETHCBHOU
’KU3HH, TIpaBUjIa TIOBEACHHS B TIEIISIX
cOepeKeHus 3I0POBbs M OKPYKAIOIIEH
MIPUPOTHON CPebl; TOHUMATh BPE]
(omacHOCTh) BO3/ICHCTBUS HA KUBbHIE
OpTaHU3MBbI OTIPE/ICTICHHBIX BEIICCTB
cMbica nokazatens 1K, mosicHATh
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IpernapaToB; [paBuiIa 0€30MacHOr0
HCIIOJIb30BaHUs [IPENapaToB ObITOBOM
XUMHHU B ITOBCEAHEBHOM XU3HU. brITOBas
XUMHYECKas IPaMOTHOCTh

Hrorosasi KoHTpOIbHASA padoTa

Ha MpUMepax CriocoObl YMEHBIIICHUS U
MIPE0OTBPAICHUS X BPETHOTO
BO3JIEUCTBUA.

AHaNU3UpoOBaTh U KPUTUUECKU
OLIEHMBATh WH(POPMAITUIO, CBA3AHHYIO C
XUMHUYECKUMU MPOIECCaMU U UX
BIIMSTHUEM HA COCTOSIHUE OKPY KAIOIIEH
Cpenbl.

Hcnonb30Bath MotydeHHbIE 3HAHUS U
npeacTaBieHus o chepax
NEATEIbHOCTU, CBSI3aHHBIX C HAYKOU U
COBPEMEHHBIMH TEXHOJOTUSIMU, KaK
OCHOBY JIJIsI OPUEHTAIINH B BEIOODE
cBoel Oyaymiel nmpodhecCHOHAIBHOM
NEATEIIbHOCTH.

[IpuHUMaTh ydyacTue B 00CYKIESHUN
po0JIeM XUMHYECKON 1 AKOJIOTHUECKOM
HaIpaBJICHHOCTH, BLICKAa3bIBATh
COOCTBEHHYIO MO3UIIUIO MO MPodieMe 1
npeiaraTb BO3MOXHBIE ITyTH €€
penieHus

Wroro no pazneny 4
OBIIEE  KOJIMYECTBO 34
YACOB I10 ITPOTPAMME
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