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HOACHUTEJIBHAS 3AITMCKA

[IporpamMa Mo XMMHUU Ha YpOBHE CpeAHero olmiero oOpa3zoBaHus pa3zpaboTaHa Ha
ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit
Odenepanun», TpeOOBaHWN K pe3yJbTaTaM OCBOSHHUSA (QeaepaabHO 00pa3oBaTEIHLHOM
mporpamMmel  cpemnero obmero oOpaszoBanms (DPOII COQO), mnpencraBiIeHHBIX B
denepanbHOM rocyapcTBeHHOM oOpazoBaTenbHOM cranmgapte COO, ¢ yaérom Konnenmumn
npenojaBaHusi ydyeOHOro nmnpenMera «XUMHUS» B 00pa30oBaTENIbHBIX —OpraHU3alUsIX
Poccuiickoii ®epepanun, pealn3ylOIIMX OCHOBHBbIE 00pa30BaTENbHBIE MPOTPAMMBI, H
OCHOBHBIX TonoxeHni «Ctparerun pa3Butusi BocnutTanus B Poccuiickoit denepaunu Ha
nepuon a0 2025 rona» (Pacnopstxenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOAXOJOB K pa3pabOTKe NporpaMMbl MO XHUMHUH, K OIpPEACICHUIO O00IIeH
CTpaTeruu OOy4YeHMs, BOCHUTAHUS W Pa3BUTHUS OOYUYAIONIUXCS CPEICTBaMH Yy4eOHOTO
npeamera «Xumusi» st 10—11 kimaccoB Ha 0a30BOM YPOBHE COCTaBWJIM KOHIIENTYyaJlbHBIC
nonoxeHuss GI'OC COO o B3auMOOOYCIOBIEHHOCTH LEJEH, COAEpX aHUs, Pe3ylIbTaTOB
oOy4eHus U TpeOOBaHUM K YPOBHIO MOJITOTOBKHU BHIITYCKHUKOB.

XrUMHUYECKOe 00pa3oBaHWE, TMOJYy4YaeMOE€ BBITYCKHUKaMu 001e00pa3oBaTebHON
OpraHu3allid, SBJSETCA HEOThEMJIEMOM YacThl0 HMX 00pa3oBaHHOCTH. OHO CIIYXKHUT
3aBEPIIAIOIIUM ATANIOM pealn3allii Ha COOTBETCTBYIOIIEM eMy 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH, MPUCYIIUX IEIOCTHOW CUCTEME XHMMHUYECKOro oOpa3oBaHMs. DTH IEHHOCTHU
KacaroTCs MO3HAHUS 3aKOHOB MIPUPO/IbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYpHI
YeJIOoBeKa, a TaKXKe DKOJIOTMYECKHM OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3J0POBBIO H
npupogHOi cpene. Peanusyercss xumuueckoe o0pa3zoBaHuE OOydaroUIMXCsl Ha YPOBHE
cpenHero o0miero oOpa3oBaHMs CPeCTBAMH YUEOHOTo mpeaMera «XuMus», CoJepKaHue U
MOCTPOEHUE KOTOPOTO OIPEACIICHbI B MPOrpaMMe MO XUMHUU C Y4ETOM CHelUPUKH HAyKd
XUMHUHU, €€ 3HAUCHUS B TIO3HAHUM MPUPObl U B MAaTEpUATILHON KU3HU OOIIECTBA, a TAKXKE C
y4ETOM OOIIUX IIeJIeH U MPUHITUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CUCTEMBbI
cpeaHero oomiero oopasosanus B Poccuiickoit @eaepariuu.

XuMHSI Kak DJJEMEHT CHCTeMbl €CTEeCTBEHHBIX HayK HWrpaer ocoOylo poiib B
COBPEMEHHOM UBWIN3AIMH, B CO3JJaHUN HOBOM 0a3bl MaTepHAIbHON KyJIbTyphl. OHa BHOCHUT
CBOM BKJaJ B (QOpMHpPOBAHUE PAIMOHATIBLHOIO HAYYHOT'O MBIIUICHUS, B CO3JIaHUE
IIEJIOCTHOTO TMPEJCTaBICHUSI 00 OKPYKaIOIIEeM MHUpE Kak O €IMHCTBE MPUPOJIBI U YEeIOBEKa,
KoTopoe (opMHUpyeTCs B XHMHHM HAa OCHOBE IIOHUMaHHUS BEIIECTBEHHOTO COCTaBa
OKPY’KAIOLIEr0 MUPA, OCO3HAHMS B3AMMOCBS3U MEXIY CTPOCHUEM BEILIECTB, UX CBOMCTBAMHU
¥ BO3MOXXHBIMH 00J1aCTSIMU IPUMECHEHHUSI.

TecHo B3aUMOJEHCTBYS C JPYTMMU €CTECTBEHHBIMM HayKaMH, XHUMHS cCTaja
HEOTHEMJIEMON YaCThI0 MUPOBOM KYJBTYPhI, HECOOXOJAUMBIM YCIIOBHEM YCIEIIHOTO TPyJAa U
KU3HM KaXIoro wiena odOmectBa. COBpeMEHHas XUMHsI KaK HayKa CO3HWJaTelibHas, Kak
HayKa BBICOKMX TEXHOJIOTHI HallpaBjeHa Ha pelieHue TI00albHBIX MPOOJIeM YCTONYMBOTO



pPa3BUTHSI YEIIOBEUYECTBA — CBIPbEBOM, DHEPreTHUYECKOW, MHUIIEBOM, HSKOJIOTHUYECKOU
0€30I1aCHOCTH U OXPaHbI 3J0POBbSI.

B coorBeTcTBUM ¢ OOHIMMH LEISIMU W MPUHIUINAMU CpeAHEro oOIero oOpa3oBaHUs
cogepxkanre mnpeamera «Xumus» (10—11 kmaccel, 0a30BbIi  ypOBEHb H3YUYCHHUS)
OPHEHTHUPOBAHO TMPEUMYIIECTBEHHO HAa OOMICKYJbTYPHYIO TIOATOTOBKY OOyJaronuxcs,
HEOOXOJIMMYIO WM ISl  BBIPAOOTKM MHUPOBO33PEHUECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIFOUEHUSI B JKHU3HB COLIMYMA, MPOJOJDKCHHS O0pa30oBaHMUs B PaA3IMYHBIX 00JIACTSIX, HE
CBSI3aHHBIX HEMOCPEICTBEHHO C XUMHUEH.

CocCTaBIsOMUMHA TIpeAMeTa «XUMUSD» SBISIIOTCA 0a30BbIe Kypchl — «OpraHuyeckast
xumus» u «OOImass ¥ HEOpraHW4YecKas: XUMUS», OCHOBHBIM KOMIIOHCHTOM COJEPKaHHUS
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: CUCTEMa 3HAHHUH 110 HEOPTraHWYECKOM XUMUU (C
BKJIIOUCHHEM 3HAaHMK M3 OOIIel XMMHUU) M OpraHuYecKod Xumuu. DopMHpOBaHUE JTaHHOM
CHUCTEMBl 3HAHUW TPU H3YUYCHHH TIpeaAMeTa oOecredrBaeT BO3MOXKHOCTh PacCMOTPEHUS
BCETO MHOT000pa3usl BEIIECTB HA OCHOBE OOIIUX MOHSATHM, 3aKOHOB U TEOPUN XUMUH.

Crpyktypa coaepkaHusi KypcoB — «Opranudeckas xumus» u «OO0mas wu
HEOpraHu4veckas XUMHUs» cHOpMHUpPOBaHA B MporpaMMe MO XMMHUHU Ha OCHOBE CHCTEMHOIO
MOAX0JIa K M3YYEHHIO y4eOHOro maTepuana M oOyCIOBJICHA MCTOPHUYCCKH OOOCHOBAHHBIM
Pa3BUTHEM 3HAHUM HA OMPEACIEHHBIX TEOPETUUECKUX YPOBHAX. TaK, B Kypce OpraHu4ecKon
XMMHM BEIIECTBA pPACCMATPUBAIOTCS HAa YPOBHE KJIACCHUYECKOW TEOPUHU CTPOCHHUS
OPraHUYECKUX COCIWHEHUW, a4 TAaKKE Ha YPOBHE CTEPEOXMMHYECKMX M DJIEKTPOHHBIX
MpeICTaBIICHUI 0 cTpoeHUH BemiecTB. CBefieHns 00 M3yyaeMbIX B Kypce BeIleCTBaxX JAl0TCs
B Pa3BUTHU — OT YIVICBOJAOPOAOB JO CJIOXKHBIX OHMOJIOTMYECKH aKTUBHBIX COSIWHCHHI. B
Kypce OpraHM4ecKOd XUMHH TMOIYy4YaloT pa3BUTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO
oOmiero oOpa3oBaHMs TEpPBOHAYAJbHBIE MPEJACTABICHUS O XUMHUYECKOM  CBS3H,
KJIacCU(UKAIIMOHHBIX TTPHU3HAKaX BEIIECTB, 3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHS,
0 XMMHYECKON PEAKIIUU.

ITox HOBBIM YIJIOM 3pEHHS B MpeaMeTe «XHUMH» 0a30BOI0 YPOBHS pacCMaTpUBacTCs
VM3YYCHHBIM Ha YypOBHE OCHOBHOTO OOIIEro 0O0pa3oBaHMs TEOPETUUYECKUN MaTepuan U
(haKTOJIOTHYECKUE CBEACHUS O BEIIECTBAX W XUMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B
kypce «OOmmas 1 HeopraHuyeckas XUMHsD» 00yUJaroIIuMCs TPEAOCTABISCTCS BO3MOKHOCTh
0CO3HATh 3HAYCHHE TMEPUOIUYCCKOr0 3aKOHA C OOMIETEOPETUYCCKUX U METOJI0JOTHUSCKHUX
MO3UIMH, TIIyOKE TOHSATh HMCTOPUYECKOE HU3MEHEHHE (QYHKIMH HTOr0 3aKoHa — OT
0000111ar011el 10 0O0BACHAIONIEH U TPOTHO3ZUPYIOIIEH.

Envnas cucreMa 3HaHUM O BaXKHEMIINX BEIIECTBAX, UX COCTABE, CTPOCHUH, CBOWCTBAX
W TNPUMEHECHHHM, A TAKXKE O XMMHUYECKHX PEAKIUAX, UX CYIIHOCTH M 3aKOHOMEPHOCTSIX
MpoTeKaHus aonoyHseTca B Kypcax 10 u 11 kiaccoB anemMeHTaMu CoAepKaHusl, UMEIOLIUMHU
KYJbTYPOJIOTHYECKUM M MPUKIATHON XapakTep. DT 3HAHUS CIIOCOOCTBYIOT NMOHMMAaHUIO
B3aMMOCBSI3M XHUMHUU C JPYTMMH HAayKaMH, PACKPBIBAIOT €€ pOJjb B IMO3HABATEIBbHOU H
MPAKTUYECKON JIESITEIbHOCTH YETIOBEKa, CITIOCOOCTBYIOT BOCITUTAHUIO YBAXKEHUS K TIPOIIECCY



TBOpPYECTBA B O0O0JIACTM TEOPHH W TPAKTUYECCKUX TMPUIOKECHUH XHUMHUH, TOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MpoOseMax,
CBSI3aHHBIX C XHUMHEH, KPUTHUYECKH OCMBICIMBATh HWH(POpMAIIMI0O M TPUMEHSITh €& IS
MONMOJIHEHUsI ~ 3HAHWM,  pEelIeHUs  HUHTEJUIEKTYaJdbHBIX U JKCIEPUMEHTAIbHBIX
HCCIIEIOBATENbCKUX 3a/lad. B 1ienomM cojaepskaHue y4yeOHOTo mpeaMera «XUMHUs) JTaHHOTO
YPOBHSI U3y4Y€HUs OPUECHTUPOBAHO HA (POPMHUPOBAHUE Y OOYJAIOIINXCS MUPOBO33PEHUECKOM
OCHOBBI IS TOHMMaHUS GUIOCOPCKUX HACH, TaKMX KaK: MaTepuajbHOE E€IUHCTBO
HEOPTaHUYECKOT0 U OPraHUYeCKOro MUpa, 00yCIOBJIEHHOCTh CBOMCTB BEILIECTB UX COCTABOM
U CTPOCHHUEM, MO3HABAEMOCTb MPUPOJHBIX SIBICHUN MyTEM SKCIIEPUMEHTA U PELICHUS
MIPOTUBOPEUYNI MEXITy HOBBIMH (DAKTaMU U TEOPETUUCCKUMH TMPEANOCHUIKAMH, OCO3HAHUE
pOJIM XUMHUHM B PEIICHUH DJKOJOTUYECKUX IMpoldsieM, a Takxke IMpoodsemM cOepekeHUs
AHEPreTUUYECKUX PECYPCOB, CHIPHSI, CO3AAHUSI HOBBIX TEXHOJOTHI U MAaTEPUAJIOB.

B mnane pemieHus 3aja4 BOCIIMTAHMS, PA3BUTHS U COLMAIM3AIMHN OOY4YarOIIMXCS
MIPUHATHIC MPOrPAMMON MO XUMHUHU MOJXOJAbl K OMPEACIICHUIO COAEpKaHUsS U TMOCTPOCHUS
npeaMera npeaycMarpuBaroT  (GOPMUPOBAHHME YHHUBEPCAIbHBIX YUYEOHBIX JACHCTBHIA,
UMEIIKX 0a30BOE€ 3HAYCHHUE MJIsi PA3IUYHBIX BHUJOB JEATEILHOCTH: pPEUICHUs MpolieMm,
MOMCKa, aHaln3a W 00paboTKM HH(pOpMAIMK, HEOOXOAUMBIX ISl MPUOOPETESHUS OIbITa
MPAKTUYECKOM U MCCIENOBATEIbCKONW JEITEIBHOCTH, 3aHUMAIOIIEH Ba)XHOE MECTO B
MMO3HAHUU XUMUHU.

B mpaktuke npenogaBaHus XMMHHU Kak Ha YPOBHE OCHOBHOIO oOmIero oOpa3oBaHWs,
TaKk U Ha YpOBHE CpeIHEro o0Iiero oOpa3oBaHMs, MPHU OMPEAEICHUU COJEp KaTeIbHON
XapaKTepUCTUKU LIeJIed U3y4YEeHUs! MPEAMETa HAMPABICHUEM IEPBOCTENEHHON 3HAUYUMOCTH
TPAIUIIUOHHO TIpU3HAETCA (POPMUPOBAHME OCHOB XHMHUYECKOW HAYKH Kak 00JIacTH
COBPEMEHHOT'0 €CTECTBO3HAHMUSI, TPAKTUUECKON JEATETbHOCTH YeJOBEKa W KaK OJIHOTO M3
KOMIIOHEHTOB MHUPOBON KyJIbTypbl. C METOAUYECKOW TOYKM 3pPEHHS] TAKOM MOAXOHA K
ONpEIEJICHHIO LIeJIeH U3YUEHHUS IPEIMETA SIBJIIETCS BIIOJHE ONPABIAHHBIM.

CornacHo TaHHOW TOYKE 3pEHUS IVIaBHBIMU LEISIMU M3Y4YE€HUS MpeaMera « XUMHUs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) aBisitoTCS:

e (opMHUPOBAHHE CHCTEMbl XMMHUYSCKHMX 3HAHMH KaK BaKHEHIEH COCTaBIISIOIICH
€CTEeCTBEHHO-HAYYHOU KapTUHBI MUPA, B OCHOBE KOTOPOU JieXKaT KIIOUEBbIC TTOHSATHUS,
dbyHIaMEHTAJIbHBIC 3aKOHBl U TEOPUU XUMHUM, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHUE U
MOHUMAHUE CYIIHOCTU JIOCTYMHBIX OOOOIIEHWI MHPOBO33PEHUECKOTO XapakTepa,
03HAKOMJIEHUE C UCTOPUEHN UX PA3BUTHS U CTAHOBIICHHUS;

e (opMupoBaHuE U pa3BUTHE NPEICTABICHUN O HAYYHBIX METO/AX MO3HAHUS BEIIECTB
U XUMHUYECKUX  PpEaKIUi, HEOOXOAUMBIX JJIi  IPUOOpPETeHHS  yMEHUH
OPUEHTUPOBATHCA B MHPE BEIIECTB W XWMHYECKUX SIBJICHUM, MMEIOIIUX MECTO B
MPUPOJE, B MPAKTUYECKON U TOBCEAHEBHOM KU3HU;



e pa3BUTHE YMEHHH U CIOCOOOB JESATENbHOCTH, CBSI3aHHBIX C HAOJMIOACHHEM W
OOBSICHEHMEM XUMHUYECKOIO HKCIEPUMEHTA, COOJIOJCHUEM IIPaBHJ OE3011aCHOrO
oOpallleHus C BEIECTBAMHU.

Hapsiny ¢ aTuM, coaepskaTenbHas XapaKTepUCTHKA LeJe U 3a7a4d U3ydyeHus: mpeaMeTa

B IporpaMMe MO XUMHH YTOYHEHAa M CKOPPEKTHpPOBaHa B COOTBETCTBHMHU C HOBBIMHU
MPUOPUTETAMHU B CUCTEME CpeHero ob1iero oopazoBanus. CeroaHs B MpenogaBaHUN XUMUU
B OOJbIIECH CTENEHH OTAAETCA MPENNIOYTEHUE MPAKTUYECKON KOMIIOHEHTE COACpKAHUS
oOyueHusi, OpPUEHTHUPOBAHHOW Ha MOJArOTOBKY BBIIMYCKHHKAa 00I1€00pa30BaTEIbHON
OpraHM3alliy, BIAJCIONIET0 HE HaOOpOM 3HaHWM, a (QPYHKIMOHAIBHON TI'PaMOTHOCTBIO, TO
€CTh CII0COOaMH ¥ YMEHHUSIMH aKTUBHOTO MOJIYYCHHs] 3HAHUN M IPUMEHEHHUS UX B PEaIbHOM
’KU3HU JJIS1 pELIEHUS PAKTUYECKUX 3a/1a4.

B cBsf3u ¢ 3TUM pW U3y4YeHHUH MpeaMeTa «XUMHS» JOMHHHUPYIOIIEE 3HAUCHUE
pUOOPETAIOT TaKUE 1NN U 33/1a4H, Kak:

amanrtanus OOydYalomUXCsl K YCIOBHSIM JMHAMHUYHO DPAa3BUBAIOIIETOCS MUDA,
dbopMUpOBaHNE WHTEIJICKTYallbHO PA3BUTON JIMYHOCTH, TOTOBOM K CamM000pa30BaHUIO,
COTPYJHUYECTBY, CAMOCTOSITEIbBHOMY MPHUHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBA3aHHBIX C BEUIECTBAMM U UX IPUMEHEHHUEM;

(opMHpoBaHrE Yy OOYYaIOIIMUXCSA KIIOYEBBIX HABBIKOB (KJIFOUYEBBIX KOMIIETEHIIM),
UMEIOINX YHHUBEPCATbHOE 3HAYCHHE [JIsl PA3IUYHBIX BHIOB JEATEIBHOCTH: DPEIICHUS
npo0JsemM, MOoUCKa, aHaiau3a U o0paboTKu MH(GOPMAIMKU, HEOOXOAUMBIX NJIsl IPUOOPETEHHUS
OTbITa AESITEIBHOCTH, KOTOpas 3aHUMAET BaXXHOE MECTO B MO3HAHUM XHMMHH, a TAKXKE JUIS
OLIEHKM C TO3UIMUI HKOJIOTMYECKON O€30MacHOCTH XapaKTepa BIMSHHUS BELIECTB U
XUMHUYECKUX MPOIIECCOB HAa OPTAHU3M UYeJIOBeKa U MPUPOIHYIO CPEy;

pa3BUTHE  TO3HABATEIbHBIX  HMHTEPECOB, HMHTEIUICKTYaJIbHBIX M  TBOPYECKUX
CIIOCOOHOCTEM 00YyYaromuUXCsi: CIOCOOHOCTH CaMOCTOSITEIbHO TPHOOPETaTh HOBBIE 3HAHUS
[0 XMMHUU B COOTBETCTBUU C >KM3HEHHBIMHU MOTPEOHOCTSIMH, MCIIOJIb30BaTh COBPEMEHHbBIE
MH(OPMALIMOHHBIE TEXHOJIOTUM Ul MOMCKAa U aHajlu3a y4eOHOW M Hay4dyHO-TIOMYJISIPHOU
uH(POPMAIIMN XUMAYECKOTO COACPKAHMS,

dopMupoBaHHEe U pa3BUTHE Yy OOYYAIOMIMXCS AaCCOIMATHMBHOTO M JIOTHYECKOTO
MBIIICHUS, HAOJI0IaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpPbIE OCOOEHHO
HEOOXOMMBI, B YACTHOCTH, IIPH IIJIAHUPOBAHUH U MTPOBEJECHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCTIHTaHHWE y OOydYarommxcs yOSKAEHHOCTH B TYMaHUCTHYECKOW HaINpaBIEHHOCTH
XUMUH, €€ BaXHOW PpOJM B PEHIEHHH TIJI00albHBIX MPOOJEM  paldOHAIBHOTO
MPUPOIOTIONB30BAHUS, TTOTIOTHEHNUS DYHEPTETUYECKUX PECYPCOB M COXPAaHEHUS MPUPOIHOTO
paBHOBECHsI, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOTr0 OTHOUIEHHMSI K IPHUPOJIE M CBOEMY
3I0POBBIO, a TaKXe NPUOOPETeHHs OIbITa HCIOJIb30BAaHUS TOJYYEHHBIX 3HAHUN IS
MPUHSTHS TPAMOTHBIX PEIICHU B CUTYaIIUAX, CBSI3aHHBIX C XUMUYECKUMHU SIBJICHUSMHU.

B yueGHOM miane cpeaHero o0uiero oopa3oBaHus mpeaMeT « XuMus» 0a30BOro ypoBHS
BXOJIUT B COCTaB peaMeTHON o0aacTu «EcTecTBeHHO-HAYUYHbIE PEIMETHD.



OO6m1ee ynco 9acoB, OTBEAEHHBIX JIJIS1 U3YYCHUST XUMUH, HA 0a30BOM YPOBHE CPETHETO
obmiero o6pa3zoBaHus, coctaBisieT 68 yacoB: B 10 kimacce — 34 gaca (1 yac B Henemo), B 11
kiacce — 34 gaca (1 gac B Hefenio).



COJEPXAHUE OBYUYEHUA
10 KITACC

OPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI OPraHUYECKOM XMMHUM

[IpeameT oOpraHnyYeckod XHMHHM: €€ BO3HMKHOBEHHE, pa3BUTHE M 3HA4YCHUE B
IIOJIyYCHUM HOBBIX BELIECTB U MaTEpHUANIOB. Teopus CTpOCHMS OPraHUYECKUX COCAUHEHUN
A. M. BbytnepoBa, e€ ocHOBHbIe MOJOXKeHUS. CTpyKTypHBIE (HOPMYJBI OPraHUYECKUX
BemecTB. ['omosorus, m3zomepus. XuUMHYECKas CBA3b B OPraHUYECKUX COCIUHEHUAX —
OJIMHAPHBIE U KPaTHBIE CBS3H.

[IpencraBienne o KilaccupuKauu opraHudeckux BemecTB. Homenkiarypa
OpraHMYECKUX COEIMHEHUH (CUCTeMaTHyecKas) M TpUBMAJIbHBbIE HAa3BaHUS Ba)KHEHUIIMX
IIPEICTABUTENIEH KJIACCOB OPTaHUYECKHUX BELIECTB.

DKCIIEpUMEHTAIBHBIE METObl U3YUYEHHUSI BEIIECTB U UX NPEBPALICHUN: O3HAKOMIICHUE
¢ oOpa3namMy OpPraHMYECKHX BEIIECTB M MaTepUaJlaMd Ha UX OCHOBE, MOJEIHNPOBAHME
MOJIEKYJI OPraHUYECKUX BELIECTB, HAOJIOJCHUE U OMHCAHME JIEMOHCTPALMOHHBIX OIBITOB
[0 MPEBPALICHUI0 OPraHWYECKUX BEUIECTB MPU HarpeBaHUU (IJIaBJICHHUE, OOyTJIMBAaHUE U
rOpeHune).

Yriaesopopoasl

AJKaHBI: COCTaB U CTPOCHHE, FOMOJIOTUYECKHNA psAA. MeTaH W 3TaH — NpocTeune
NPEJCTAaBUTENIN aJKaHOB: (pU3MUECKHEe M XUMHUYECKHE CBOICTBa (peakuuu 3aMelleHus U
rOpeHUs), HaX0XJIEHHUE B PUPOJIE, IOJIyYEHHE U IPUMEHEHNE.

AJIKEHBI: COCTaB M CTPOCHHUE, TOMOJOTMYECKMU PAA. OTUIECH W MPONUIEH —
NPOCTEUIINE MPEACTABUTENHN AJIKEHOB: (DU3MYECKME U XMMUYECKHE CBOMCTBa (peakuuu
TUJIPUPOBAHUS, TaJOTEHUPOBAHUS, THApaTallud, OKUCICHHS U  IOJMMEpHU3aIUH),
IIOJIyYE€HHUE U IPUMEHEHHUE.

Ankanuensl: Oyraamen-1,3 u  MerunOyragueH-1,3: cTpoeHue, BaKHEWIIUE
XUMUYECKHE CBOMCTBA (peakius nonumepusanun). IlomydeHrne CHHTETUYECKOrO KaydyKa U
PE3UHBL.

AJIKUHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, T'OMOJIOTMYECKUN psii. AUETHWIEeH —
NPOCTEHIINN TPECTaBUTENb AJKHUHOB: COCTaB, CTpPOCHHE, (U3NYECKUE M XUMHUYECKHE
CBOMCTBa (peakuuu TUAPUPOBAHUS, TAJIOT€HUPOBAHMS, TUpATALIMN, TOPEHMS), TOTYyUECHUE
Y IIPUMEHEHHUE.

Apenbl. benszoin: cocraB, cTpoeHue, (pU3MUecKre U XUMUYECKHE CBOMCTBA (peakiuu
raJIOTEHUPOBAHMS 1 HUTPOBAHUSA), IOIyYEHUE U TpUMeHeHue. Tonyon: cocmas, cmpoenue,
Quzuueckue u Xumuueckue CcOUCMBA (peakyuu 2an02eHUPOSaHUs U HUMPOBAHUSL),
noayyenue u npumeneHue. TOKCHYHOCTb apeHOB. ['eHeTHueckas CBI3b MEXIY
YTJIEBOIOPOIAMH, IPUHAJIEKAIIMME K PA3JIMYHBIM KJIACCaM.



[TpuponHble MCTOUYHUKH YTaeBOAOPOAOB. [IpupoaHblii ra3 W momyTHble HEQTSHBIC
ra3el. Hedts u e€ mpoucxoxaenue. CrnocoObl nepepaboTku He(TH: MEPEeroHKa, KPeKUHT
(TepMHUYECKH, KaTaIUTUYECKHil), muponu3. IIpoaykTel mnepepaboTku HepTH, UX
OPUMEHEHUE B IPOMBIIIJIEHHOCTH W B ObITy. KaMeHHBIM yroib M NOPOAYKTHI €r0
nepepadoTKHU.

OKCnepUMEHTAIBHBIE METOAbI H3YUYEHHUSI BEIECTB U UX MPEBPALLECHUN: O3HAKOMIICHHUE
c o0pa3mamu IMjacTMacc, KaydyKoB M pe3uHbl, KoJulekimu «HedTs» u  «YTomby,
MOJCIIMPOBAHUE MOJIEKYJI YIVIEBOJOPOJOB W  TaJOrC€HONPOU3BOJIHBIX, IPOBEICHUE
IPAKTUYECKON pabOThI: MOJIYYEHHE STUIICHA U U3yUYEHUE €r0 CBOMCTB.

Pacuérurle 3amaqn.

Bblunciennss mo ypaBHEHMIO XMMHUYECKOM peakluH (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WUJIM MPOJYKTa PEAKLHMH 10 W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB UM MPOJYKTOB PEAKIIUHN).

Kucnopoaconepxaiue opranuyeckue COeUHEHUS

[IpenenbHble OTHOATOMHBIE CIIUPTHI. METaHON W 3TAHON: CTpOEHUE, (PU3UYECKUE U
XUMHUYECKHE CBOMCTBAa (peakuuMd C AaKTUBHBIMM METAJIaMH, TajJOr€HOBOJAOPOIaMH,
ropeHue), npuMeHeHue. BoaopoJHble CBA3M MEXAy MOJIEKYJIaMH cHUpTOB. JleiicTBue
METaHOJIA U 3TAHOJIa HA OPraHU3M YEJIOBEKa.

MHoroaromHble CIHUPTHL. DTHIEHIJIMKONb U TJIMLEPUH: CTpOeHHUE, (U3NYECKUEe U
XUMUYECKUE CBOMCTBA (B3aMMOJCICTBUE CO IIETOYHBIMU METAJJIaMU, KadeCTBEHHas
peakius Ha MHOTOaTOMHBIE CHUPTHI). JlelicTBMEe Ha opraHu3M uenoBeka. [IpuMeHneHue
IIALEPUHA U STUJICHIJIMKOJIS.

deHom: cTpoeHHe MOJEKYJbI, (PU3UUEeCKHe M XUMHYECKHE CBOMCTBA. TOKCHYHOCTH
dbenona. [Ipumenenue deHoma.

Anpnerunibl U kemouwvl. DopManIbIeruj, alueTalblIeTu]l; CTpOeHHE, (DU3NUYECKUue U
XUMHUYECKUE CBOMCTBA (pEakiMu OKUCICHHUS U BOCCTAHOBJICHUS, KQUECTBEHHbBIC PEaKIUN),
MOJIy4€HUE U IPUMEHEHUE.

OAHOOCHOBHBIE TIpeNeNbHbIE KapOOHOBBIE KHUCIOTHI. MypaBbHHasT W YKCyCHas
KHUCJIOTBL: CTpOeHUuE, (PU3MUYecKue U XMMHYECKHE CBOMCTBA (CBOWMCTBA, OOIIME I Kjacca
KHUCJIOT, peakius dTepuduKaium), noiyuyeHue u npuMmeHeHue. CTeapuHOBasi U OJICUHOBAS
KHUCJIOTBl KaK MPEJICTAaBUTEIN BBICIIUX KapOOHOBBIX KHUCJIOT. Mblla Kak COJM BBICHIUX
KapOOHOBBIX KUCJIOT, UX MOIOIIEE JEHCTBUE.

Crnoxnple 2¢uUphl KaKk TPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPONU3 CIOKHBIX
a¢upoB. Kupsl. 'naponus xkupos. [Ipumenenue xupoB. buonornueckast poJib )KUPOB.

YraeBoasl: cocTaB, KiaccuduKaius yrjiaeBOAOB (MOHO-, JTU- W TOJHCaXapujibl).
['mroko03a — mMpoCTENIUiE MOHOCAXapHl: 0OCOOEHHOCTH CTPOCHHS MOJIEKYJIbI, (PU3NUECKHUE U
XUMHUYECKHE CBOMCTBA (B3aumMo/ielicTBue ¢ ruapokcuiom Menu(ll), okucienrne aMMruadyHbIM
pacTBopoM okcuga cepebpa(l), BoccTaHOBIEHHE, OPOKECHHE TJIFOKO3bI), HAXOXICHHC B



npupojsie, NpUMeHeHue, Ouosormyeckas poiab. DortocuHTe3. DpyKTO3a Kak H30MEp
TJIFOKO3BI.

Kpaxman wu memitono3a Kak npupoaHbie moiaumepbl. CTpoeHue Kpaxmana Hu
1esunoso3bl. DU3NYecKue U XUMHUYECKHME CBOMCTBA Kpaxmala (THApPOJIHN3, KaueCTBEHHAas
peaKIus C HOJIOM).

DKCIepUMEHTAIBHBIE METOIbI M3YUYCHUS BEIICCTB M UX IMPEBPAICHHIA: MTPOBEACHHUE,
HAOJII0/ICHUE U OMHCAHHUE JIEMOHCTPAIMOHHBIX OMBITOB: TOPEHUE CIUPTOB, KAUECTBEHHBIC
peaKIuyu OJHOATOMHBIX CIIUPTOB (OKHCIeHUE dTaHoja okcuaoM meau(ll)), MHOroaToMHBIX
CIUpTOB (B3auMoielicTBUE TiHIepuHa ¢ TuapokcuaoM meau(ll)), anpaernnos (oKuciIeHUE
aMMHMaYHBIM pacTBOpoM okcuaa cepedpa(l) u rumpoxcumom menu(ll), B3aumosaericTBue
Kpaxmaja C HWOJOM), MPOBEACHUE MPAKTUYECKOW pabOTHI: CBOMCTBA PacTBOpPa YKCYCHOM
KHUCTIOTHI.

Pacuérnbie 3aauu.

Boluncienuss mo ypaBHEHHIO XMMHUYECKOW peakiuu (Macchl, 00bEMa, KOJMYECTBa
MCXOJHOTO BEIIECTBA WM MPOJYKTa PEAKIUU MO M3BECTHBIM Macce, 00bEMY, KOINIECTBY
OJTHOTO M3 UCXOJHBIX BEIIECTB WU MPOJAYKTOB PEAKIINHN).

A3oTconepkale OpraHn4eckiue COeTMHEHN.

AMMHOKHCIIOTBI Kak aM(OTEepHbIE OpraHWYecKHe coeauHeHus. Duznueckue u
XUMHUYECKHE CBOMCTBA aMHHOKHCIOT (Ha MpuMmepe TiuiuHa). buomornueckoe 3HaueHue
aMUHOKHUCTIOT. [lenTumsl.

benku kak mpupoaHBIE BRICOKOMOJICKYJISIpHBIC coennHenus. [lepBuunas, BTOpUJHAs 1
TPETUYHAsI CTPYKTypa OelKoB. XUMHUYECKHE CBOWCTBA OENKOB: THUAPOJIH3, JEHATYpaIlus,
KaueCTBEHHbBIC PEAKIIUU HA OCJIKH.

DKCnepUMEeHTAIbHBIE METO/Ibl U3YUYEHUS BEIIECTB U UX MIPEBPAILICHUI: HAOII0IeHNE U
OTIMCaHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATypalus OCIKOB MpPU HArPEBAHWH, IIBETHHIC
peakiuu OeKoB.

BbicokoMouieKyJIsIpHbIE COeTMHEHUsI

OCHOBHBIEC TTOHSTHSI XUMUU BHICOKOMOJIEKYJISIPHBIX COCTMHEHHI: MOHOMED, TTOJIUMED,
CTPYKTYpHOE 3BEHO, CTETICHb MOJMMEPHU3allNU, CPEIHIS MOJNEKYJsipHas Macca. OCHOBHBIC
METOJbl ~ CHHTE3a  BBICOKOMOJCKYJSPHBIX  COCAMHEHUH —  TONUMEpH3alus |
MOJTUKOH/ICHCAITHSI.

DKCcnepUMEeHTAIbHBIE METObl M3YUYCHHSI BEIIECTB U UX MPEBPAICHUN: 03HAKOMIICHHE
¢ o0pa3siamMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYUYKOB.

MexnpeaMeTHbIe CBA3H.

Peannszanus MeXNpeIMETHBIX CBS3€d INMPU U3YYEHUHU OpraHndecko xumuu B 10
KJIacCe OCYILECTBISIETCS 4Yepe3 HCIIOJIb30BAHME KaK OOIIMX eCTeCTBEHHO-HAYYHbIX
MOHATUH, TaK W TIOHATHH, SBJISIONUXCS CUCTEMHBIMH IS OTACNBHBIX TMPEIMETOB
€CTECTBEHHO-HAYYHOTO ITMKJIA.



OO1ue ecTecTBEHHO-HAyUYHbIE MOHATHA: SIBICHUE, HAYYHBIH (PaKT, THUIOTE3a, 3aKOH,
TEOpHs, aHadu3, CHUHTE3, KJIacCH(PHUKAIUs, MEPUOJUYHOCTh, HAOIIOJCHHE, H3MEpPEHUE,
HKCIIEPUMEHT, MOJICITUPOBAHHE.

dwusuka: maTepus, JSHEPTUs, Macca, aToM, d3JCKTPOH, MOJIEKYJa, DHEPreTHUYCCKHA
YpOBEHB, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHHE BEIIECTBA, (PHU3UUECKHE
BEJIMYMHBI M SMHUIBI UX U3MEPCHUSI.

buonorus: kierka, opranusm, 6uocdepa, 0OMEeH BEIIECTB B OpraHuzMe, GOTOCHUHTE3,
OMOJIOTMYECKU aKTUBHBIC BEIIECTBA (O€IKU, YTIICBOBI, KUPBI, PEPMEHTHI).

["'eorpadusi: MUHEPAIBI, TOPHBIE TIOPOIBI, TIOJIE3HBIE HCKOMIAEMbIE, TOTLTUBO, PECYPCHI.

TexHOJNIOTHS: THINEBbIE TPOAYKTHI, OCHOBBI PAIlMOHATIHHOTO IHUTAHUS, MOIOIIHUE
CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUUYECKUE MpenapaThl, MaTepuaibl U3 UCKYCCTBEHHBIX U
CUHTETHUYECKUX BOJIOKOH.



11 KITACC

OBILIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUH

Xumuueckuii sneMeHT. AToM. Sapo aroma, M30TOMBL. DJIEKTPOHHAS 000JIOYKA.
DHEpreTHYECKUe YPOBHHU, IOAYPOBHU. ATOMHBIC oOpOWTamu, S-, P-, O- 3JICMEHTHI.
Oco0OeHHOCTH pachpenesieHusl JIEKTPOHOB MO OpOUTaIsIM B aTOMaxX 3JIEMEHTOB IEPBbIX
YETBIPEX MEPUOAO0B. DIIEKTPOHHAS KOH(PHUTYpaITisi aTOMOB.

[lepunonnueckuit 3axkoH u Ilepuonnueckas cucrema XxuMudeckux snemeHToB . .
MenneneeBa. CBsi3b NMEpPUOIUYECKOrO 3akoHa M llepmonnueckodl CUCTEMBI XUMHYECKUX
sanementoB JI. WM. MengeneeBa ¢ COBPEMEHHOW TEOPHEHM CTPOCHHUSA  aTOMOB.
3aKOHOMEpPHOCTH U3MEHEHHUSI CBOMCTB XUMHUUYECKUX DJIEMEHTOB M 00pa3yeMbIX HMHU
MPOCTBIX M CJOXKHBIX BEHIECTB MO TPYyIIaM M NEpUOJaM. 3HAYCHUE IEPUOIAYECKOTO
3aKOHA B PA3BUTHH HAYKH.

CrpoeHue BeliecTBa. XMMHUUYECKas CBSI3b. BUJBI XMMHUYECKOW CBA3U (KOBAJICHTHAS
HEeMoJIIpHAs U TOJISIpHAsl, WOHHAsA, MeTauiMueckas). MexaHu3Mbl 00pa3oBaHUs
KOBQJICHTHOM XMMUYECKOW CBsI3M (OOMEHHBIM M JOHOPHO-aKIENTOpHBIN). Bomopomnas
CBSI3b. BaJIGHTHOCTh. DNEKTPOOTPULIATENBHOCTh. CTeneHb OKUCHEHUs. MOHBI: KaTHOHBI U
AHHUOHBI.

BemectBa MONEKYISIPHOTO M HEMOJIEKYJIPHOIO CTPOEHUSA. 3aKOH TMOCTOSIHCTBA
COCTaBa BEIIECTBA. [HUIbl KPUCTALIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT
THTIA KPUCTAJUIMYECKON PEIIETKH.

[TonsiTue o nucnepcHbIX cucTteMax. ICTMHHBIE M KOJUIOWAHBIE pacTBOPhl. MaccoBas
JIOJIS1 BEIIECTBA B PACTBOPE.

Knaccudukanmsa HeopraHudeckux coeauHeHud. HomeHkaTypa HeEOpraHWYecKUx
BEIIECTB. | €eHEeTUUECKasi CBSI3b HEOPraHMYECKUX BEIIECTB, MPUHAMICKAINIMX K PA3IMUHBIM
KJIaccam.

Xumnueckas peakiusi. Kmaccudukamnuss XuMAYECKUX PEaKIUi B HEOPTAaHHMYECKOU U
OpPraHMYecKOl XUMHHM. 3aKOH COXPAaHEHHMsS MacChl BEIIECTB, 3aKOH COXPaHEHUS U
IIPEBPALIECHUS YJHEPTUU [P XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakiyu, €€ 3aBUCUMOCTb OT Pa3iIu4HbIX (pakTopoB. OOpaTUMbIE pPEAKIIHH.
XumMuueckoe paBHoBecue. PaKTOPhI, BIUSIONME HA COCTOSTHUE XUMUYECKOTO PABHOBECHSI.
[Tpunuun Jle [latenbe.

Dnextponutryeckas aucconuanus. CuabHbIe U caadbie dmeKTpoauThl. Cpeaa BOTHBIX
pPacTBOPOB BEMIECTB: KUCas, HEUTpaabHasl, IIEJIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHbBIC PEAKIINH.

DKCHEPUMEHTAIbHBIE METO/Ibl U3YUEHHUS BEIIECTB U UX MPEBPAIICHUN: TEMOHCTPALIUS
tabmmi «lleprogudeckas cucrema xumudeckux snemenToB [l. . MennaeneeBay, usyuenue
MoOJIeNIel KPUCTAIUIMYECKUX PEHmETOK, HAONIOJACHUE W OMHMCAHHWE JIEMOHCTPAIMOHHBIX U



71a00paTOPHBIX OMBITOB (Pa3IOKEHHUE MEPOKCHIa BOJOPOAA B MPUCYTCTBUH KaTaIM3aTOPa,
ONPENECICHUE CpPEAbl PACTBOPOB BEHIECTB C MOMOIIBIO YHUBEPCAIBHOIO HWHIAUKATOPA,
peakuu MOHHOTO OOMEHa), MPOBEACHUE MPAKTUYCCKON paboThl «BiusHME pa3nmuyHBIX
(haKTOpOB Ha CKOPOCTh XUMHYECKON PEAKIIUI.

Pacuérurle 3amaun.

Pacuérel Mo ypaBHEHHSM XUMHUYECKHX pPEAKIUK, B TOM YHUCIE TEPMOXUMUUYECKHE
pacu€Thl, pacu€Thl C HCIOJIB30BAHUEM MTOHITUSA «MACCOBAs JOJIS BEIIECTBAY.

Heoprannuyeckasi xumusi

Hemeranmnel. [lonoxenue HemetraiuioB B Ilepuoguyeckor CUCTEME XUMHUUYECKUX
anemenToB JI. V1. MenneneeBa u 0COOEHHOCTH CTpPOCHHUS aToMOB. du3nueckue CBOHCTBA
HEMETAJUIOB. AJUIOTpPONHS HEMETAUIOB (Ha mpuMepe Kuciopoaa, cepbl, ¢ochopa u
yTiepoaa).

XHWMHUYECKHE CBOMCTBA BaXHEHUIIMX HEMETaIOB (rajJoreHOB, cepbl, a3oTa, Gocdopa,
yriepoga ¥ KpEMHHS) W HUX COSJUHEHHH (OKCHIOB, KHCIIOPOJCOJSPKAIIUX KHUCIIOT,
BOJIOPOJIHBIX COCIUHEHUM ).

[IpumeHeHne BaXXHEUIIINX HEMETAIUIOB U UX COEUHECHUMN.

Meramisl. [lonoxenune metamioB B [lepuonndeckoin CUCTEME XUMHYECKUX JIEMEHTOB
. . MenneneeBa. OCOOEHHOCTH CTPOSHHUS AJIEKTPOHHBIX O00JIOYEK aTOMOB METALIOB.
O6mue duzndyeckue cpoiicTBa MeTaioB. CIIaBbl METAIIOB. DJIECKTPOXUMUUYSCKUN DI
HaIpsHKEHUM METAJUIOB.

XUMUYECKHE CBONCTBA Ba)KHEHIIUX METAUIOB (HATpUM, Kalaui, KajablUi, MarHui,
ATFOMHHUH, ITUHK, XPOM, JKEJIe30, ME/Ib) U X COCTUHCHUM.

OO6mue crocoOpl moy4YeHust MeTauioB. [IpuMeHeHne MeTamioB B OBITY M TEXHUKE.

DKCNEpUMEHTaIbHbIE METOJIbl HM3YyYE€HHUS BEIIECTB M WX NPEBpAIICHUN: H3y4YCHUE
KOJUIEKIIMHU «MeTasuibl U CIUIaBbl», 00pa3lioB HEMETAIIJIOB, PEIICHUE SKCIIEPUMEHTAIbHBIX
3a1a4, HAOJIOJCHUE U ONUCAHHWE JIEMOHCTPAIMOHHBIX U JIa0OPaTOPHBIX OIBITOB
(B3auMOJI€MCTBHE THAPOKCHAA AaJIIOMUHUS C pacTBOpaMd KHCJIOT U  IICJIOYEH,
Ka4eCTBEHHBIC PEaKIIMU Ha KAaTHOHBI METAJIJIOB).

Pacuérnrle 3agaumn.

Pacuétpl Macchl BeliecTBa UM 00bEMA ra30B MO U3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce WM 00BEMY OJHOTO M3 YYAaCTBYIOIIMX B PEaKIUMU BEHIECTB, PACUEThl MAacChI
(0OBEma, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIUU, €CIIM OJHO W3 BEIIECTB HMEET
MIPUMECH.

XHUMHS H )KU3Hb

Ponp xumum B 0O0€CIEUYEHUH HKOJOTHUECKOM, DJHEPreTUUEeCKOW U THUIIEBOU
0e30macHOCTH, Pa3BUTHH MeAUIMHBL. [[OHATHE 0 HAyYHBIX METOJaX MO3HAHUS BEIIECTB U
XAMHUYECKUX PEAKIUN.

[IpencraBnennst 00 OOMMX HAYYHBIX MPUHIUINAX TPOMBIILICHHOTO TOJYyYCHHS
Ba)KHEHIIINX BEIIECTB.



YenoBek B MHpE BELIECTB U MAaTEPUANIOB: BAKHEHMIIME CTPOUTEIBHBIC MaTEpHUaJIbl,
KOHCTPYKIIMOHHBIE MAaTEpHUabl, KPACKH, CTEKIIO, KEPAMMKA, MATEPUAIIbI I 3JIEKTPOHUKH,
HaHOMAaTEPHUAJIbl, OPraHUYECKHE U MUHEPAIbHBIE YA0OPEHHUS.

XHMHMS U 30POBBE YEIOBEKA: MMPABUJIA MCIIOJIb30BaHMS JICKAPCTBEHHBIX IPENApATOB,
npaBuiia OE€30MACHOTO HCIOJB30BaHUSl IPENApaToB OBITOBOM XWMHUK B IOBCEIHEBHOU
KU3HU.

MexnpenMeTHbIe CBSI3H.

Peanuszamus MeXnpeaMETHBIX CBS3€W NpU HM3YYEHMM OOIIed M HEOpraHu4ecKou
xuMuHd B 11 Kjacce oOCyIlecTBISIETCS 4epe3 MCIOJIb30BAHME KaK OOLIMX E€CTECTBEHHO-
HAyYHBIX NIOHATHUH, TaK U MTOHATUH, SBIIIOIIMXCA CUCTEMHBIMU IS OTJEIBHBIX PEIMETOB
€CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO1Me ecTeCTBEHHO-HAYYHbIE MOHSTHS: HAY4YHBIM (DaKT, TUIIOTE3a, 3aKOH, TEOPHS,
aHalln3, CHUHTE3, KiacCU(PHUKalus, MEpUOJUYHOCTh, HAOIIOJEHUE, SKCIIEPUMEHT,
MOJEIUPOBAHUE, U3MEPEHUE, SABIICHUE.

dusuka: MaTepus, YHEPTUS, Macca, aTOM, IEKTPOH, IPOTOH, HEUTPOH, MOH, U30TOII,
pPaMOaKTUBHOCTb, MOJIEKYJIA, DHEPIeTUYECKUN YpOBEHb, BELIECTBO, TEJIO, OOBEM,
arperaTHO€ COCTOSIHME BEILECTBA, ()M3MYECKUE BEIMYMHBI M €IUHULBl X H3MEPEHUS,
CKOPOCTb.

buonorus: kierka, opraHusm, sKOcHCTeMa, Ouocdepa, MaKkpo- U MHUKPOIIEMEHTHI,
BUTaMHHbBI, OOMEH BELLIECTB B OPraHU3Me.

['eorpadusi: MuHepabl, TOpHBIE TOPObL, TOJIE3HBIE HCKOMTAEMbIE, TOIIUBO, PECYPCHI.

TexHosorus: XuUMHUYECKas  NPOMBILUIEHHOCTh, METAJUIyprus, IPOU3BOJICTBO

CTPOUTCIIbHBIX MaTCpUaJIOB, CEIbCKOXO03SMCTBECHHOC IMpOU3BOACTBO, ImuIcBas
IIPOMBIINIJIICHHOCTD, (I)apMaI_IeBTI/ILIeCKaH IMPOMBINIJIICHHOCTD, IIPOU3BOJCTBO KOCMCTHYCCKHX
nperaaparos, IMpON3BOACTBO KOHCTPYKIOMOHHBIX MaTcpHraoB, QJICKTPOHHAA

IMPOMBINIJICHHOCTE, HAHOTCXHOJIOTUH.



I[NTAHUPYEMBIE PE3VJIbTATBI OCBOEHUA ITPOI' PAMMBI 10 XUMHNHN HA
BA30BOM YPOBHE CPEJJHEI'O OBILEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3YJIbTaTaM OCBOCHHS OOYYaIOIIMMUCS
IPOrpaMM CpeHEero oOmero oopa3oBaHus (JUYHOCTHBIM, METANIPEAMETHBIM U MPEAMETHBIM).
HayuHo-Meroanueckoii OCHOBOM il pa3paOOTKU IUIAHUPYEMBIX pe3YyJIbTaTOB OCBOEHUS
MIPOTPaMM CpEIHET0 00111eT0 00pa30BaHUs ABISETCA CUCTEMHO-ACATEIbHOCTHBIN TOAXO/I.

B cooTBeTCTBUM € CHCTEMHO-ACSATEILHOCTHBIM MOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
pEe3yNbTaTOB OCBOEHUS IMpeAMeTa «XHMHs» Ha YpPOBHE CpeIHEero oOmiero oOpa3oBaHuUs
BBIJICJIEHBI CIICYIOIINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIIMMHUCA POCCUICKONW TPa)KJaHCKOW HUJIEHTUYHOCTU — TFOTOBHOCTH K
CaMOPAa3BUTHUIO, CAMOCTOSITENIBHOCTU U CAMOOIIPEEIICHHIO;

HaJIMYue MOTUBAIUU K O0Y4YECHHUIO;

I[eJICHANPABICHHOE Pa3BUTHUE BHYTPEHHUX YOEKICHUIN JIMYHOCTH HAa OCHOBE KIIFOUEBBIX
[IEHHOCTEHN M UCTOPUYECKUX TPAIUIUi 0a30BOM HAYKH XUMUU;

TOTOBHOCTh U CIIOCOOHOCTH OOYYaIOIIMXCSI PYKOBOJCTBOBATHCS B CBOEH NIESITEIHLHOCTH
IIEHHOCTHO-CMBICJIOBEIMU ~ YCTAHOBKAMH, NPUCYIIMMHU IIEJIOCTHOM CHUCTEME XHUMHYECKOTO
oOpa3oBaHus;

HaJIMYKUE TPABOCO3HAHMS DKOJOTUYECKON KYJIbTYpbl MU CIHOCOOHOCTH CTaBUTh IIEJIM U
CTPOUTH )KU3HECHHbBIE ILJIAHBI.

JIngyHOCTHBIE pE3yJbTaThl OCBOCHUS MpeaMeTra «XUMHUSD JTOCTUTAIOTCS B €IUHCTBE
y4eOHOM M BOCHUTATEIBHOM JEATEJIBbHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKUMH,
COLMOKYJIbTYPHBIMHM, JAYXOBHO-HPABCTBEHHBIMM IIEHHOCTSIMU M UJ€aJaMU POCCHUICKOTO
TPaKJAHCKOTO OOIIECTBa, MPUHITHIMM B OOIIECTBE HOPMaMHM W TIPABUJIAMH TOBEJCHUA,
CIOCOOCTBYIOIIMMHU MPOIECCaM CAMOMO3HAHUSI, CAMOPA3BUTUSI U HPABCTBEHHOTO CTAHOBJICHUS
JUYHOCTU 00YyYarOUuXcsl.

JIngHOCTHBIE pPe3ybTaThl OCBOCHUS MpeaMeTa «XUMUSD OTPaXarT cPOPMHUPOBAHHOCTh
OMbITa TO3HABATEIBHOM U TMPAKTHUYECKOW JEATENHHOCTH OOYYaIOIIMXCA M0 pean3aluu
MPUHSATHIX B 00IIECTBE IIEHHOCTEH, B TOM YKCJIE B YACTH:

1) rpamaaHCKOro BOCIUTAHUSA:

OCO3HaHMsI 00YUAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 0053aHHOCTEH, YBAXKEHUS K
3aKOHY Y IIPaBOMOPSIIKY;

MPEJCTABICHUS] O COIMAJbHBIX HOPMax M MpaBUIaX MEXKIUYHOCTHBIX OTHOUIEHUW B
KOJIJIEKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOM JEATEIBHOCTU MIPHU CO3/IaHUN YUEOHBIX MTPOCKTOB,
pelieHny y4eOHBIX U MTO3HABATENIbHBIX 3aJ1a4, BBITTOJTHEHUN XUMUYECKUX DKCIIEPUMEHTOB,;

CIIOCOOHOCTH TTOHMMATh U IPUHUMATh MOTHBBI, HAMEPEHHUSI, JIOTUKY ¥ apTyMEHTHI IPYyTUX
MIPY aHAJIU3€E PA3IMYHBIX BHJIOB YU€OHOM €SI TEIIbHOCTH;



2) MaTPHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOIIEHHSI K HCTOPUYECKOMY M HAay4YHOMY HACJIEIHUI0 OTE€YECTBEHHOMN
XUMUH;

yBaXEHUSI K TPOLIECCY TBOPYECTBA B OOJACTH TEOPUH U MPAKTUYECKOTO MPUMEHEHUS
XUMHUU, OCO3HAHUSI TOTO, YTO JOCTHXKEHUS HAYKU €CTh PE3YJIbTAT JJIUTEIbHBIX HAOIIOJICHUM,
KPONOTJIMBBIX 3KCIEPUMEHTAIBHBIX IOUCKOB, IIOCTOSIHHOTO TPyAa YYEHBIX U IIPAKTUKOB;

MHTEpECa W TMO3HABaTEJIbHBIX MOTHBOB B TMOJYYEHHH U TMOCJIEAYIOIEM AaHAJIU3e
uH(pOpMAIH O NIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OT€YECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TTOBEJCHNUS;

CHOCOOHOCTH OILICHMBaTh CHUTyallMd, CBSI3aHHbIE C XHWMHYECKHUMH SIBIICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PELIEHUs, OPUEHTHUPYSICh HAa MOPAJIbHO-HPABCTBEHHBIE HOPMBI U
LIEHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE IOBEJCHUE M ITOCTYIIKM CBOMX TOBAapHILEH C IMO3ULUN
HPABCTBEHHBIX M MPABOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MTOCTYIIKOB;

4) popMupoBaHHS KYJIbTYPHI 310POBbS:

MMOHUMaHUs LEHHOCTEN 370pOBOTO M 0€30MacHOro ooOpas3a >KU3HU, HEOOXOIUMOCTH
OTBETCTBEHHOT'O OTHOILLUEHUS] K COOCTBEHHOMY (PU3NYECKOMY U IICUXUYECKOMY 370POBbIO;

coOroieHus TpaBul 0€30macHOro oOpallleHusi ¢ BEUIecTBaMHM B OBITY, MOBCEAHEBHOU
KU3HU U B TPYJIOBOH I€STEIbHOCTH;

MMOHUMAHUS UEHHOCTH TMPaBUJl HMHAMBUAYAJBHOTO M KOJUIEKTMBHOIO 0€30MacHOro
MIOBEJCHUS B CUTYALUAX, YTPOKAOUIUX 310POBBIO U )KU3HU JTHOIEH;

OCO3HaHUsl TOCJEACTBUM W HENPUATUS BPEIHBIX NPUBBIYEK (YHMOTPEOJEHHUS alKOroJs,
HapKOTHKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B Y4€OHO-UCCIEA0BATEIbCKON JEATEIbHOCTH,
OOIIIECTBEHHO TOJIE3HOM, TBOPUECKOM U JPYTUX BUAX ACSITEIHHOCTH;

YCTAHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHHH MPAKTUYECKUX 3a0a4 COLMAIBHON
HaIPaBJIEHHOCTH (B paMKax CBOErO KJIAcca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY HM3YYEHHIO Mpodeccuil pa3iuyHOro poja, B TOM 4YHCIE Ha
OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXXEHUS K TPYAY, JIFOASIM TpyAa U pe3yiabTaTaM TPYAOBOU IEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJbHOW TpaeKkTOpuu oOpa3oBaHUS,
Oynyuiel npodeccun U peaau3zauud COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEN K XUMUU, HTHTEPECOB U MOTPEOHOCTEN 00LIECTBA;

6) 3K0JI0rM4eCcKOro BOCIIUTAHMSA

HKOJIOTMYECKHU 11€JIECO00PAa3HOT0 OTHOLICHHS K MPUPOJIE, KaK UCTOYHHUKY CYLIECTBOBAHMS
’KHU3HHU Ha 3eMIIe;



MMOHUMAaHUS TJIOOATBHOTO XapaKTepa dKOJOTUYECKUX MPOOIeM, BIUSHHS SKOHOMUYECKHUX
MPOLIECCOB HA COCTOSIHUE MPUPOTHOU U COLIUAIBHOUN CPELBI;

OCO3HaHMSI HEOOXOIMMOCTH WCIIOIB30BaHUs JOCTHXKEHUN XUMUU JIJIs1 PEIICHUS] BOIPOCOB
PalMOHAIIBHOTO NPUPOIONOJIb30BAHHUS;

AKTUBHOI'O HEINPUATHUS JEUCTBUM, NMPUHOCAIIMX BPEI OKPYXKAIOLIEH MPUPOIHOU Cpene,
YMEHHSI TPOTHO3UPOBATH HEOIArONPUATHBIE SKOJIOTHYECKUE TOCIEACTBUS NPEANPUHUMAEMbBIX
JNEUCTBUM U IPEAOTBPAILATH UX;

HaJU4usl Pa3BUTOTO SKOJOTUYECKOTO MBIIUICHHS, 3KOJIOTMYECKOW KYJIbTYpPhl, OIBITA
NEATEIBHOCTH  JKOJIOTMYECKOM HAIpaBJICHHOCTH, YMEHUSA PYKOBOACTBOBATHCA HWMHU B
MO3HABATENbHON, KOMMYHUKATHUBHOM M COLIMAIILHOM MpPaKTUKE, CIIOCOOHOCTH W YMEHUs
AKTUBHO MTPOTUBOCTOSATH UICOJIOTHH XeMOhoOHH;

7) UEHHOCTH HAYYHOI'0 IO3HAHMS:

c(OPMHUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKU;

MOHMMAaHUSl cHneuuPUKU XUMUM KaK HayKd, OCO3HaHus €€ poiau B (PopMHpOBAHUU
pallMOHAIBHOTO  HAYYHOrO0  MBIIUICHUS, CO3JJaHUM  IIEJIOCTHOTO  MpeACTaBlieHUs 00
OKpY)KAIOIIEM MHpPE KaK O €IWHCTBE MPUPOABlI M 4YEJIOBEKa, B TO3HAHUHU MNPUPOIHBIX
3aKOHOMEPHOCTEH U pelieHuu Ipo0JIeM COXPaHEHUsI IPUPOTHOTO PABHOBECHS;

yOEeKIEHHOCTH B OCOOOM 3HAYMMOCTU XUMHUHU [IJII COBPEMEHHOW IMBUIM3ALUU: B €€
I'YMaHHCTHYECKOW HANpPaBJICHHOCTH M BAKHOM POJIM B CO3JAaHUM HOBOM 0a3bl MaTepHATbHON
KYJBTYPBI, PEIICHUH TJI00aTbHBIX TPOOJIEM YCTOMUYHMBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOM,
DHEPreTUYCCKOM, TIMIIEBOM M OSKOJOTHYSCKOW O€30MacHOCTH, B Pa3BUTUU MEIMIIMHBI,
o0ecrieueHn yCIIOBUN YCTIEIITHOTO TPY/Ia U SKOJOTUYECKA KOM(POPTHOM KU3HU KAXKIOTO YJIeHA
00111eCTBa;

€CTECTBEHHO-HAyYHOU T'PAaMOTHOCTH: TIOHUMAHUSI CYUIHOCTH METOJOB TO3HAHMS,
HCIIOJB3YEeMbIX B €CTECTBEHHBIX HayKaX, CHOCOOHOCTU MCIOJIb30BATh MOTy4YaeMble 3HAHUS JJIs
aHann3a U OOBSACHEHMs SIBJICHUN OKPYXKAIOIIET0 MHUpPA W MPOUCXOMSIIUX B HEM H3MEHEHUH,
yMEHUS JeliaTb 0OOCHOBAaHHBIC 3aKIIOYEHUS HAa OCHOBE HAy4YHBIX (DAKTOB U WMEIOIIUXCS
JAHHBIX C IEJIBIO MOJYYEHHS JOCTOBEPHBIX BBHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEILHO UCIIOIb30BaTh XUMUUECKUE 3HAHUS JIJISL pEIISHUs MPooemM
B peaJIbHBIX )KU3HEHHBIX CUTYAIUsX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOM AeSITEIbHOCTH;

TOTOBHOCTH U CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa3oBaHUIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHUW TI0 XHWMHH B COOTBETCTBUU C >KU3HEHHBIMU
MOTPEOHOCTSIMU;

MHTEpeca K OCOOEHHOCTSIM Tpylda B pasnudHblx cdepax mpodeccHoHaTbHON
NEATEIIbHOCTH.



METAIIPEIMETHBIE PE3YJ/IBTATDI

MertanpeameTHble pe3ysbTaThl OCBOEHUS ydeOHOro mnpeaMera «XUMHs» Ha YpPOBHE
CpeaHero o011ero 00pa3oBaHus BKIIOYAIOT:

3HaYUMBbIe JUIsI (POPMHUPOBAHUS MHUPOBO33pEHUS OOYyYaIOLIUXCS MEKIUCHUILIMHAPHBIE
(MexxnpenMeTHble) OOILIEHAYyYHbIE TMOHATHSA, OTPaXKalOLIUE LEJOCTHOCTh HAYyYHOM KapTHUHBI
MHUpa U CHeU(HUKY METOAOB MO3HAHHWSA, WCIOJIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepws,
BEIIECTBO, HHEPIHs, SIBJICHHUE, IPOLECC, CUCTEMA, HAY4HbIA (DaKT, NPUHIMI, TUIOTE3a,
3aKOHOMEPHOCTb, 3aKOH, TE€OpHUs, UCCIIEOBaHHE, HAOIIOACHHUE, U3MEPEHUE, SKCIEPUMEHT U
JIpyTHE);

yVHUBEpcadbHble  yueOHble  jelicTBUA  (IIO3HABaTelbHBbIE,  KOMMYHHUKATHBHBIE,
peryJisTUBHBIE), obOecneunBaromme (HOpMUPOBaHHE (PYHKIMOHAIBHOW TIPaMOTHOCTH U
COLIMAJIbHON KOMIETEHIIMH 00yJaroIuXCs;

CIIOCOOHOCTh ~ OOy4YaroIMXCsi  MCHOJb30BaTh  OCBOCHHBIE  MEKIUCIUILIMHAPHBIE,
MHUPOBO33PEHUYECKHNE 3HAHUS M YHUBEpPCaJbHbIE ydyeOHBbIE JEHCTBUS B IO3HABATEIBHOU U
COLIMAJIbHOM ITPAKTHKE.

MertanpeameTHble pe3yiabTaTbl OTpPaXKarOT OBJIAJCHUE YHUBEPCAJIbHBIMH Y4EOHBIMU
II03HABATEJIbHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICUCTBUSMU.

OBiaieHue YHMBEPCAJBHBIMH Y4eOHBIMH MTO3HABATEIbHBIMH ACHCTBUSIMMU:

1) 0a3oBble JIOTHYECKHE TeHCTBUA:

CaMOCTOSATENbHO (OPMYJIUPOBaTh W aAKTyaJIU3UpOBaTh MpoOJEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpENENATh LENU JEATEIbHOCTH, 3ajaBas IapaMeTpbl U KPUTEPUU HUX JIOCTHKEHUS,
COOTHOCHUTH PE3YyJIbTAThI IEITEIbHOCTH C MOCTABICHHBIMU LESIMU;

MCIIOJIb30BaTh MPU OCBOCHMM 3HAHMM MPUEMBI JOTMYECKOTO MBILUIEHUS — BBIACIATH
XapaKTEpHbIE TPU3HAKK TMOHATUM W yCTaHAaBIMBATh HX B3aUMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIIME OHATHUSA 1J11 00BICHEHUS OTAENIbHBIX (DAKTOB U SIBJICHUN;

BbIOMpaTh OCHOBAHUS U KPUTEPUU AJIs1 KJIAaCCU(UKALIMU BEIIECTB U XUMUUYECKUX PEaKLUH;

yCTaHaBJIMBATh IPUYMHHO-CIIEACTBEHHBIE CBS3U MEKIY U3y4Ya€MbIMU SIBJICHUSMH;

CTPOUTH JIOTHYECKUE PACCYXKACHUS (MHIYKTUBHbIC, JAEIYKTUBHbIC, IO aHAJOTUN),
BBISIBJISITH 3aKOHOMEPHOCTH M NMPOTUBOPEUUSI B PACCMATPUBAEMBIX SIBJICHUSAX, (OPMYIUPOBATH
BBIBOJIbI U 3aKJIFOUECHMS;

MIPUMEHATH B IPOLIECCE MO3HAHMS, UCIOJIb3YEMbIE B XUMHH CUMBOJIMYECKHUE (3HAKOBBIE)
MOZeNId, MpeoOpa3oBbIBATh MOJIEIbHBIE TMPEACTABICHUS — XUMUYECKUHA 3HaK (CHMBOIM)
AJieMeHTa, XuMudeckas (Gopmysia, ypaBHEHUE XUMUYECKON peaklni — MPU PEIICHUH Y4eOHbIX
ITO3HABATEJIbHBIX M MPAKTHYECKUX 3a]ad, IPUMEHSITh Ha3BaHHbBIE MOJEJbHBIE MPEICTABICHUS
JUTSI BBISIBJIEHUS] XapAKTEPHBIX MPU3HAKOB U3Y4AE€MbIX BELIECTB U XUMHUYECKUX PEAKIIHI.

2) 0a3oBbIe MCCIIeI0BaTEIbCKHE 1eiiCTBUA:

BJIaJIETh OCHOBAMH METO0B HAYYHOI0 MO3HAHUS BELIECTB U XUMUUECKUX PEAKIIHIA;



dopMynupoBaTh WENM U 33JaYd  HCCIEAOBAHHUA, HCIOJIb30BaTh IIOCTABJICHHbIE U
CaMOCTOSITENIHO C(hOPMYITHPOBAHHBIE BOMPOCH B KaU€CTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
i (GOPMHUPOBAHMSI TUTIOTE3BI IO TPOBEPKE MPABHILHOCTH BBHICKA3BbIBAEMBIX CYXKIACHMUIA;

BJIQJICTh HABbIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHMS M TPOBEICHUS] YUYEHUUYECKUX
AKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOIIOAATh 32 XOJ0M IIPOLIecca, CaMOCTOSTEIBHO
MPOTHO3UPOBATh €ro pe3ynbTar, (OpMyIHpOBaTh OOOOIIEHHS W BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YyJIbTaTOB UCCIEAOBAHUS, COCTABIISITH 00OOCHOBAHHBIN OTUET O MPOJAECTAHHOM
pabore;

npuoOpeTaTh OMNBIT YYCHUYECKOM HCCIeN0BATENbCKOW M IMPOEKTHOM JESTEIbHOCTH,
IOPOSBIISTH CHOCOOHOCTH M TOTOBHOCTh K CaMOCTOATENBHOMY IOHUCKY METOJIOB pPEIICHUS
MPaKTUYECKHX 3a71a4, IPUMEHEHHUIO Pa3IMYHBIX METOAOB MMO3HAHUSI.

3) pabora ¢c undpopmanueii:

OpUEHTHPOBATbCS B Pa3JIMYHBIX HCTOYHMKAX HHPopManuu (Hay4HO-TIOMYJIsipHAs
JUTEepaTypa XUMHYECKOIO COJAEpXkaHMs, CIpaBOYHbIE MOcoOMs, pecypcbl HHTepHera),
aHAJIM3UPOBaTh HMH(MOPMALMIO PA3TUYHBIX BHUAOB M (OPM TPEACTaBICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HENTPOTHUBOPEUYNUBOCTH;

(GopMyTUpOBaTh 3aMpOChl W TMPUMEHITh Pa3IUYHbIE METOABI TPU TIOUCKE M OTOOpE
uH(pOopMaluu, HEOOXOAUMOH /1JIsl BBIMOJIHEHUS YyUe€OHBIX 3a7a4 ONpeAeIEHHOTO TUIIA;

npuoOpeTaTh OMBIT UCIIOJIB30BAHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUNA U
Pa3IMYHBIX TOUCKOBBIX CHUCTEM;

CaMOCTOSATENIbHO BbIOUpATh ONTHUMAJIbHYIO (POpMy MpeacTaBieHuss HHGOpMauu (CXEMBb,
rpaduKy, AUarpaMMsbl, TaOJIUIBI, PUCYHKHU U APYTHE);

UCIOJb30BaTh HAay4HbIM S3bIK B KayecTBE CpeAcTBa IpU paboTe C XUMUYECKOU
uHopMaIuen: MPUMEHSATh MEXIpeAMETHbIe ((DU3MYeCKHe W MaTeMaTU4YeCKHe) 3HaKu U
CUMBOJIBIL, (hOPMYJIBI, a00pEBUATYPBI, HOMEHKIIATYPY;

MCIIOJIb30BaTh U MPEOOPa30BbIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATJIITHOCTH.

OgiageHne YHMBEPCAJIbHBIMA KOMMYHMKATUBHBIMHU 1€ CTBUSIMM:

3aJ1aBaTh BOMPOCHI O CYIIECTBY 00CYXJ1aeMOIl TeMbl B X0/l ihajora U/uiu IUCKYyCCHUH,
BBICKa3bIBaTh WJEH, (GOPMYyIUPOBATH CBOM TMPEIOKEHHUS OTHOCHTEIHFHO BBIMOIHEHUS
MPEIIOKEHHON 3a/1a4u;

BBICTYIIaTh C MpPE3EHTAlMeN Pe3yJlbTaTOB MO3HABATEIbHOU NEATEbHOCTH, MOJYYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHUKAMHU IPU BBIIOJHEHUH XHUMHYECKOTO
HKCIIEPUMEHTA, MPAKTUYECKOW pabdoThl MO MCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BELIECTB,
peanu3anuy y4eOHOro mpoekTa U (OpMyIHpPOBaTh BBIBOABI MO PE3YJbTaTaM MPOBEAEHHBIX
MCCJIEIOBAHUM MMyTEM COTJIacOBaHUs MO3ULIMN B X0/1€ 00CYX AEHUS 1 OOMEHAa MHEHUSIMH.

OBiageHne YHMBEPCAJIbHBIMHU PeryJsiTAHBHBIMH 1eCTBUSAMH:

CaMOCTOSITENIbHO TUIAHUPOBATh M OCYIIECTBISTH CBOIO IMO3HABATENbHYIO JESTEIBHOCTD,
onpenensis e€ e U 3aJa4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHUPOBATH
npeniaraeMblii aNrOpUTM JEHCTBUI MPU BHINIOJHEHUH YYEOHBIX W MCCIIENOBATEIbCKUX 33ad,



BbIOMpaTh Harbosee 3((HEeKTUBHBIN CIOCOO UX PELICHUS C YIETOM MOJTYYSHHS HOBBIX 3HAHUM O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILLECTBJIATh CaMOKOHTPOJIb CBOEH [JESATEJbHOCTH HAa OCHOBE CaMOaHalIM3a |
CaMOOIICHKH.

HPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHbIe pe3yabpTaThl OCBOEHUS Kypca « OpraHuyecKkas XuMush» 0TpaXkaroT:

c(OpPMHUPOBAHHOCTh MPEJCTABICHUNA O XHUMHUYECKOW COCTaBIIAIONICH €CTeCTBEHHO-
HAay4YHOW KApTUHBI MHUpa, POJIM XWMHH B TO3HAHWM SIBJICHUN TPHUPOABI, B (POPMUPOBAHUU
MBIIUICHUSI U KYJIbTYPhl JIMYHOCTHU, €€ (PYHKIMOHAIBHOM TPAMOTHOCTH, HEOOXOJIUMOW st
pEelIeHUs] TPaKTUYECKUX 3a/ad U OSKOJOTUYECKHM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
310pPOBBIO U IPUPOJHOMN CpELE;

BJIAJICHUE CHUCTEMOW XUMHYECKMX 3HAHUK, KOTOpas BKIKOYAET: OCHOBOIIOJIAraroLIne
MOHATUS  (XMMUYECKHI JJIEMEHT, aToM, »OJEKTpPOHHAas 000JoYKa aTroMa, MOJIeKyJa,
BAJICHTHOCTh,  AJIEKTPOOTPUIIATEILHOCTh, XHUMHUYECKass CBsI3b, CTPYKTypHas ¢opmyia
(pa3BépHyTass M COKpalléHHas), MOJIb, MOJSIpHAsh Macca, MOJISIPHBIA OOBEM, YIJIEpOJIHBIN
CKeNeT, (PYHKIIMOHANIbHAS TPYIMa, pajguKkal, HU30Mepus, HU30MEpbl, TOMOJIOTHUYECKUU ps/I,
TOMOJIOTH, YTJIEBOAOPOJIbI, KUCIOPOJ M a30TCOAECPKAIIME COCIUHEHUS, MOHOMED, IOJUMED,
CTPYKTYpPHOE 3B€HO, BLICOKOMOJIEKYJISIPHBIE COCAMHEHNS ); TEOPUH U 3aKOHBI (TEOpUsI CTPOCHUS
opraHuueckux BemectB A. M. DbytiepoBa, 3akOH COXpaHEHHSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN SI3bIK XMMHWH; MHUPOBO33PECHUECKHUE 3HAHMS, JIEXKAIIHUE B
OCHOBE TOHHMMAHHS MPUYUHHOCTA U CHUCTEMHOCTH XWMHUYECKHX SIBJICHHM, (PaKTOIOTHUYECKUE
CBEJICHUS O CBOMCTBaX, COCTaBe, MOJYYCHUU U OE30MAaCHOM MCIOJIb30BAHUM BaKHEUIIINUX
OpraHUYECKHUX BEIIECTB B OBITY U MTPAKTUUECKOMN JAEATEILHOCTH YEIOBEKA,

c(hOpMHUPOBAHHOCTh YMEHUM BBISIBIISATh XapaKTEPHbIC MMPU3HAKHU MMOHSTHH, yCTAHABINBATh
MX B3aUMOCBSI3b, UCIIOJIB30BaTh COOTBETCTBYIOLINE ITOHATHS IIPU ONMCAHUU COCTABa, CTPOCHUSA
Y MPEBPAIIEHUN OPraHUYECKUX COCIUHECHUI;

c(hOpPMHUPOBAHHOCTh YMEHUN HMCIOJIb30BATh XUMUUYECKYI0 CHUMBOJIUKY MJII COCTaBJICHUS
MOJIEKYJISIDHBIX M CTPYKTYPHBIX (pa3BEpHYTOM, COKpaméHHOW) (OpMyn OpraHuYeCcKux
BEILIECTB U YPABHECHUN XUMUYECKUX PEAKIMI, N3rOTaBIMBATH MOJIETN MOJIEKYJI OPTaHUYECKUX
BEWIECTB JJISI WJUTKOCTPALMU UX XUMUYECKOTO U MPOCTPAHCTBEHHOI'O CTPOCHUS,

c(hOpPMHUPOBAHHOCTh YMEHUN YCTaHABIUBATH MPUHAIJICKHOCTh U3YUCHHBIX OPraHUYECKUX
BEIIECTB IO HMX COCTaBy W CTPOCHHUIO K OMNPENeEHHOMY KJacCy/Tpynmne COeAuHEHUN
(yrneBomopoapl, KHUCJIOpPOA W  a30TCOAEPXKAIME COEIUHEHHS, BBICOKOMOJICKYJISIPHbIC
COCIMHEHMS), JTaBaTh UM Ha3BaHUs 1Mo cuctematudeckoir HomeHkiatype (IUPAC), a Takxke
MPUBOJIUTh TPUBHUAIbHBIE HA3BAHUS OTJEIbHBIX OPraHUYECKUX BEIIECTB (ITUJIEH, MPOMUIIEH,
alleTUJICH, ATUJICHIJIUKOJb, TJIUIEPUH, (eHosd, (PopMalbIeru, arneTaableruja, MypaBbHUHas



KHCJIOTa, YKCYCHAsl KUCJIOTa, OJICMHOBAsI KUCJIOTA, CTEAPUHOBAs KUCIIOTA, TIIIOK03a, (PpyKTO3a,
KpaxMall, IeJUII0103a, TJIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHUS OIPEACIATh BHUABl XHMHUYECKOW CBSI3UW B OPTraHUYCCKUX
COEIMHEHUSIX (OJIMHAPHBIC U KPATHBIE);

c(OpPMHUPOBAHHOCTh YMEHHUS TMPUMEHSTH TOJIOKEHHUS] TEOPUU CTPOCHHUSI OPTraHUYECKUX
BemiecTB A. M. bytnepoBa 17151 00BsICHEHHS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTPOCHMUSI; 3aKOH COXPAHEHUSI MACChl BEIIECTB;

c(hOPMHUPOBAHHOCTh YMEHHUN XapaKTepuU30BaThb COCTaB, CTPOCHUE, (PUINYECKHE U
XUMUYECKUE CBOMCTBA THUIHUYHBIX TIPEJCTABUTENCH pa3IUYHBIX KJIACCOB OPraHUYECKHUX
BEILIECTB (MeTaH, 3TaH, JITWJICH, MPOIWJIEH, aneTwieH, OyraaueH-1,3, mertunOyramuen-1,3,
OCH30JI, METAaHOJI, dTAHOJI, ATWJICHIJINKOJIb, TJIMIEPHH, (HEHOJ, aleTaabIAeTu/l, MypaBbHHAs U
YKCYCHasi ~ KUCIIOTBI, TJIFOKO3a, Kpaxmaji, UeJUII0j03a, AaMUHOYKCYCHas  KHUCJOTa),
WJUTIOCTPUPOBATh TE€HETUYECKYI0 CBA3b MEXKIY HHUMHU YPaBHEHUSMU COOTBETCTBYIOIIHMX
XUMHUYECKUX PEAKIUI C UCTIOIB30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hOPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HCTOUYHUKU YTIIEBOJOPOJHOTO ChIPhS
(HedTh, TPUPOAHBIA Ta3, Yroiyib), CIOCOObI MX MEpPepadOTKU U MPAKTUYECKOE MPUMEHEHUE
MPOJYKTOB NEPepadOTKY;

c(hOpPMHUPOBAHHOCTh YMEHHUH MPOBOJAUTH BBIUUCICHUS [0 XUMHYECKHUM YPaBHEHHSIM
(maccel, 00BbEMA, KOJMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTAa PEAKIUU IO HU3BECTHHIM
Macce, 00bEMY, KOJTUYECTBY OJTHOTO U3 UCXOAHBIX BEIIECTB UJIU MIPOTYKTOB PEAKIIUN );

c(hOpMUPOBAHHOCTh YMEHUN BIAJETh CUCTEMOM 3HAHUM 00 OCHOBHBIX METOJaX HAy4YHOTO
MO3HAHUS, MCIOJB3YEMBIX B XHMHHU TMpPH H3YUYCHUU BEUIECTB W XUMHUYECKUX SBJICHUU
(mabmrosieHne, W3MEPEHHE, DKCIEPUMEHT, MOJICTUPOBAHKE), HCIIOIb30BaTh CHUCTEMHbBIC
XUMUYECKUE 3HAHUS [JIsl TPUHATHS PEIICHUHA B KOHKPETHBIX >KMU3HEHHBIX CHUTYalUsX,
CBSI3aHHBIX C BEILIECTBAMU U UX TPUMEHECHUEM;

c(hOpPMHUPOBAHHOCTh YMEHUN COOJI0/IaTh MpaBUJia MOJb30BAHUS XMMUYECKOW TOCYI0N U
71a00paTOPHBIM 000PYI0OBAHHUEM, a TAK)Ke MPaBHIa OOpAIlICHHS ¢ BEIIECTBAMU B COOTBETCTBUH
C MHCTPYKIIMSIMU TI0 BBITIOJTHEHHIO JTa00PATOPHBIX XUMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHMU IUIAHUPOBATh M BBIMOJHITE XUMHUYECKHI SKCIIEPUMEHT
(IpeBparieHus OpraHMYeCKUX BEIECTB MPU HarpeBaHUM, MOJYUYCHUE ITHICHA U U3YUYCHHUE €T0
CBOMCTB, KAaue€CTBEHHBIC pPEaKIMM OPraHUYEeCKUX BEIIECTB, JeHATypalus O€JIKOB IMpHu
HarpeBaHWM, [BETHHIE PEAKIINHN OCIIKOB) B COOTBETCTBUU C TIPABUIIAMHU TEXHUKH O€30TaCHOCTU
py OOpAIIeHUH C BEMIECTBAMHU U JIAOOPATOPHBIM 000PYIOBAHUEM, TIPEICTABISATh PE3YIbTATHI
XUMHUYECKOTO JKCIepuMeHTa B (GopMe 3alucu ypaBHEHHM COOTBETCTBYIOIIMX peaKIuid u
(hopMyIHpOBaTh BEIBOJBI HA OCHOBE 3THX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh YMEHUU KPUTHYECKH aHATU3UPOBATH XUMUYECKYIO HH(MOpPMAIIHIO,
MOJTy9aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpecTBa MaccoBOM nHbopmarmu, IHTepHEeT U ApyTux);

c(hOPMHUPOBAHHOCTh YMEHUW COOJIOJATh MpaBWa 3KOJOTHYECKH I€JIECO00pa3HOTO
MOBEJICHUST B OBITY M TPYAOBOM JEATEILHOCTH B IIEJISIX COXPAHEHHUSI CBOEro 3JI0POBbSI U



OKpPYXaIoIlel MPUPOJHOM CpeJlbl, 0OCO3HABATh OMACHOCTH BO3/IECUCTBUS HA KUBBIE OPraHU3MBbI
ONpeNeNEHHbIX OPraHMYECKUX BEIIECTB, MOHMMas cmbica mnokaszatens [I/JIK, moscuaTe Ha
npUMepax CocoObl YMEHBIICHUS U MPEIOTBPAILEHUS UX BPEAHOTO BO3JCHCTBUS HAa OPTaHU3M
YEJI0BEKA;

JUIsl 00yYarouuxcsi ¢ OrpaHUYEHHBIMU BO3MOKHOCTSIMU 370POBBSI: YMEHHE MPUMEHSTh
3HAHUS 00 OCHOBHBIX IOCTYIHBIX METOJIaX MO3HAHUS BEILECTB U XUMUYECKUX SIBJICHUI;

IUIA  CIENbIX U CIa0OBUASIIMX OOYy4YaloUIMXCsA: YMEHHE UCIOJIb30BaTh pelibeHO-
TOYEUHYIO cucTeMy o0o3HaueHuit JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyIL.



11 KITACC

[IpenmeTHble pe3ysabTaThl OCBOCHHMS Kypca «OOmas ©W HeEOpraHuyecKas XHUMHS»
OTpakaroT:

c(hOpPMHUPOBAHHOCTh TIPEACTABICHUNA: O XHMHYECKOW COCTABJISIONMIEH €CTECTBEHHO-
HAay4YHOW KApTUHBI MHUpA, POJIM XWMHH B TO3HAHWM SIBJICHUN TPHUPOABI, B (POPMUPOBAHUU
MBIIIUICHUSI W KYJbTYPhl JIMYHOCTH, €€ (PYHKIIMOHAJIBHOW IpaMOTHOCTH, HEOOXOIUMOM IS
pelieHruss TPaKTUYEeCKUX 3a7ad M OKOJOTHMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
37I0pPOBBIO Y IPUPOJHOM CpENE;

BJIAJICHUE CUCTEMOM XUMHYECKUX 3HAHUW, KOTOpas BKJIKOYAET: OCHOBOIOJIATAIOIINE
MOHSTHS (XUMHUYECKHIA 3JIEMEHT, aTOM, U30TOII, S-, P-, d- 3JIeKTpOHHBIC OpOUTAIM AaTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIH OO0BEM, BAJICHTHOCTh, JJICKTPOOTPHUIIATEIBHOCTh, CTEICHb
OKHCIICHHS, XUMHUYECKas CBs3b (KOBAJ€HTHAs, HWOHHAs, MeTaUIM4YecKas, BOIOPOJHAs),
KpUCTAJUIMYECKass PpEIIETKA, THUIBI XHUMWUYECKHMX  PEaKLH, pacTBOp, AJIECKTPOJIUTHI,
HEXJICKTPOJIUTHI, 3JIEKTPOJIMTUYECKAS AUCCOLUMAIMA, OKUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTh
XUMUYECKOW  peakiuu, XHUMHYECKOE€ paBHOBECHE); TEOPUM UM 3aKOHbl  (Teopusd
AJICKTPOJUTUYECKOW JauccolManuu, nepuoandeckud 3akoH JI. WM. MeHnaeneeBa, 3aKoH
COXPaHEHUsI MACChl BEIIECTB, 3aKOH COXPAHEHUS W NMPEBPAILICHUS SHEPTUU IMPU XUMHUYECKUX
peaKIusx), 3aKOHOMEPHOCTH, CHUMBOJIMYECKUM S3BIK XUMHUH, MHUPOBO33PEHUECKHE 3HAHWUS,
JeKAIME B OCHOBE IMOHUMAHMUS MPUYMHHOCTH M CHUCTEMHOCTH XUMHUYECKHUX SIBJICHHM,
(haKTOJIOTHYECKHUE CBEACHHUS O CBOMCTBAX, COCTaBE, MOJIYUYCHHH U O€30IIaCHOM HCIIOJIb30BaHUU
BOKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JICSITCILHOCTH YEJIOBEKA;

c(hOpPMHUPOBAHHOCTh YMEHUM BBISIBIIATH XapaKTEPHBIC NMPU3HAKH MTOHATHH, YCTaHABIMBATh
WX B3aWMOCBS3b, UCMOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS MPU ONMMCAHUN HEOPTraHUYECKHUX
BEILIECTB U UX NIPEBPALICHUN;

c(hOpPMHUPOBAHHOCTh YMEHUU HMCIOJIH30BAaTh XUMHUUYECKYI0 CHMBOJIUKY JJIS COCTaBJICHUS
dbopMyJT BEIIECTB M ypaBHEHUM XMMHYECKHX pEaKIUi, CHCTEMaTHYECKYH) HOMEHKJIATypy
(IUPAC) u TpuBHanbHbIC Ha3BaHHS OTICILHBIX HEOPTaHUYECKUX BEIISCTB (yrapHbIA ras,
YIJIEKUCIIBIN Ta3, aMMHUAK, raméHas U3BECThb, HETAlI€HAs W3BECTh, MUTHEBAs COAA, MUPUT U
Apyrue);

c(hOPMHUPOBAHHOCTh YMECHHUW  ONPEACIATh BAJICHTHOCTh M CTENECHb OKHUCIICHHS
XAMUYECKUX DJIEMEHTOB B COCAMHEHUSX Pa3JIMYHOIO COCTaBa, BHJ XHUMHYECKOM CBS3U
(KoBaJIeHTHas, UOHHAsI, METAJTMYECKAsi, BOJIOPOJIHASI) B COCIUHEHUSX, THUIl KPUCTATTMYECKON
pPEHIETKM KOHKPETHOTO BellecTBa (aTOMHas, MOJIEKYyJApHas, HWOHHAs, MeTaJTnyecKas),
XapaKTep CPeAbl B BOJHBIX PACTBOPAX HEOPTAHUYECKUX COCAUHECHUM;

c(hOpMHUPOBAHHOCTh YMECHHUM yCTaHABIMBATH MPUHAJICKHOCTh HEOPTAHUIECKUX BEIIECCTB
M0 UX COCTaBY K OMNPEACIEHHOMY KJIacCY/TPYIIE COCMUHECHUN (TIPOCTHIE BEIIECTBA — METAJLIBI
Y HEMETaJUIbl, OKCHJIbI, OCHOBaHUSI, KMUCJIOTHI, aM()OTEepPHbIE TUAPOKCHUIbI, COJIH);



c(hOpPMHUPOBAHHOCTh YMEHHI pacKphIBaTh CMBICI mepuoandeckoro 3akona J[. .
MeHnneneeBa U JIEMOHCTPUPOBATH €0  CUCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OPMUPOBAHHOCTh YMEHHUM  XapaKTepU30BaTh JJIEKTPOHHOE CTPOCHUE aTOMOB
XUMHYECKUX 3JIeMEHTOB 1—4 mepuonoB Ilepruoguyeckoid CUCTEMbI XUMUYECKUX 3JIEMEHTOB /I.
N. MenpeneeBa, UCIONB3YS TOHATHS «S-, P-, d-dIIEKTPOHHBIE OPOUTANINY», «IHEPTETUUCCKUE
YPOBHU», OOBSCHITh 3aKOHOMEPHOCTH H3MEHEHHSI CBOWCTB XUMHUUYECKUX SJIEMEHTOB U HUX
COEAMHEHUH M0 TiepruoAaM U rpynnam [lepuoandeckoi cucteMbl XUMUYECKHUX 31eMeHToB []. 1.
Menpeneena;

c(OPMHUPOBAHHOCTh YMEHHUM XapaKTepu3oBaTh (OMUCHIBaTh) OOIIME XUMHUYECKHUE
CBOMCTBAa HEOPraHMYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKIATH CYIIECTBOBAHUE
TEHETUYECKOW CBS3M MEXJYy HEOPraHWYEeCKUMH BEIIECTBAMH C TOMOIIBIO YpaBHEHUU
COOTBETCTBYIOIINX XUMHUECKUX PEAKIIHIA;

c(hOpPMHUPOBAHHOCTh YMEHHUS KJIACCUPUIIUPOBATh XMMHUYECKUE PEAKIUU IO PA3TUYHBIM
npu3HaKaMm (YUCIy W COCTaBy pEarupyroliux BeEIIeCTB, TEIUIOBOMY 3(QeKTy peakuuw,
M3MEHEHUIO CTETICHEN OKUCIICHUSI 3JIEMEHTOB, OOPATUMOCTH PEAKIUHU, YUACTHIO KaTaau3aTopa);

c(hOpPMHUPOBAHHOCTh YMEHUN COCTABIISATh YPABHEHUS PEAKIIMI PA3JIMUHBIX TUIIOB, TTOJHbBIC
U COKpAIlIEHHBIE YpaBHEHHUS PEeaKluii HOHHOIO 0OMEHa, yUUThIBAs yCIOBHUSA, IPU KOTOPHIX ITH
peaKkuu UAYyT 10 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHUH MPOBOJUTH PEAKIMU, MOATBEPKIAIONINE KAaYECTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATh ONBITHBIM MYTEM HOHBI,
MIPUCYTCTBYIOIIHNE B BOJHBIX PACTBOPAaX HEOPTaHMYECKUX BEILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUM PACKPBIBATh CYITHOCTh OKHUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
PEaKIMii MOCPEICTBOM COCTABIIEHUS AIIEKTPOHHOTO OalaHCa dTUX PEaKITHii;

c(hOpPMHUPOBAHHOCTh YMEHUM OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON PEAKIIUU OT
pa3IMUHBIX (PAKTOPOB; XapaKTep CMENICHUS XHUMHUYECKOTO PAaBHOBECHS B 3aBUCHUMOCTH OT
BHelIHero BozaeicTeus (mpunnu Jle [larense);

c(hOPMHUPOBAHHOCTh YMEHUU XapaKTepU30BaTh XUMHUYECKHE IIPOIIECCHI, JIeKallue B
OCHOBE MPOMBIIIICHHOTO MOJYyYeHUsI CEPHOM KHUCIIOThHI, aMMHUaKa, a Takxke chOPMUPOBAHHOCTh
MPEJCTaBICHUN 00 OOIIMX HAYYHBIX MPUHIMIIAX M SKOJOTHYECKUX MpoOiieMaX XUMHUYECKOTro
MIPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh yMEHHUH TPOBOJAUTH BBIUMCIEHUS C MCIOJB30BAHUEM TIOHITHS
«MaccoBasi JIOJIsI BEIIEeCTBAa B PAacTBOPE», OOBEMHBIX OTHONIICHHM Ta30B MPH XUMHUYECKUX
peaKklMsIX, MacChl BEIIECTBA WM 00bEMA ra3oB MO U3BECTHOMY KOJIMYECTBY BEIlIECTBA, Macce
WM 00BEMY OJHOTO M3 YYACTBYIOIIMX B PEaKIMU BEIIECTB, TEIJIOBOro 3(ddekTa peakiuu Ha
OCHOBE 3aKOHOB COXPAaHEHUSI MACChl BEIIECTB, IPEBPALICHUS U COXPAHEHUS SDHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHUN COOIOAATHh MPAaBUIA TIOJIB30BAHUS XUMUYECKON TOCYI0N U
1abopaTOpHBIM 000PYIOBAHMEM, a TAK)Ke TIpaBuiIa 0OpaIeHus ¢ BEIMIECTBAMUA B COOTBETCTBUU
C MHCTPYKUMSAMU TI0 BHITIOJTHEHUIO JIA0OPATOPHBIX XUMHUYECKUX OTBITOB;



c(OpPMUPOBAHHOCTh YMEHHMM IUTAHUPOBATh M BBIMIOJIHATH XUMUYECKUN SKCIEPUMEHT
(pazmokeHue TMEpOKCHIa BOJOPOJAa B TMPUCYTCTBHM KaTaiau3aTopa, OIpPENeTICHHE Cpeibl
PacTBOPOB BEIIECTB C MOMOIIBI0 YHUBEPCATHHOTO UHIUKATOPA, BIUSHUE PA3INYHbIX (DaKTOPOB
Ha CKOpPOCTh XMMHUYECKON peaklM, peakiMd MOHHOrO OOMeHa, KaueCTBEHHbBIE PEaKIMU Ha
cynbdar-, kapOoHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHSI, pEIICHUE AKCIIEPUMEHTATIbHBIX
3amay mo TemMam «Mertamiby U «HemeTamnsl») B COOTBETCTBHHM C TMpaBUIAMH TEXHUKU
Oe3omacHocTH Tpu OOpallleHWH C BeIIECTBAMH U J1a0OpaTOPHBIM  00OpPYAOBaHUEM,
NPECTaBIATh PE3yibTaThl XUMHUYECKOTO OHKCIIEpUMEHTa B (opme 3amucu ypaBHEHUU
COOTBETCTBYIOIIUX Peakluid U (GOPMYIUPOBATH BHIBOJIbI HA OCHOBE ITUX PE3YJIbTATOB;

c(hOPMUPOBAHHOCTh YMEHUU KPUTHYECKH aHAIU3UPOBATH XUMHUYECKYI0 HHGOpPMAIIHIO,
MOJIy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpeICTBAa MaccOBOM KOMMYHHUKaluu, WHTepHET u
JPYTHX);

c(OPMUPOBAHHOCTh YMEHUU COOJIIOJIaTh IMpaBWJIa JKOJIOTUYECKH 1€1eco00pa3HOro
NOBE/ICHUS B OBITY U TPYNOBOM AESATENBHOCTH B LEISAX COXPAHEHUS CBOETO 370POBbS U
OKpY>Karollel MPUPOJHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JCHCTBHS HA JKUBBIE OPTaHU3MBI
oTpeeNEHHBIX BEIIECTB, MOHUMas cMbIch mokazatens [1JIK, moscHaTs Ha mpuMepax crocoObI
YMEHBIIICHUS U TPEJOTBPAIICHUS X BPEIHOTO BO3CHCTBUS HA OPTaHU3M YEIIOBEKA;

U1 00y4aroUIMXcs C OrPaHUYEHHBIMH BO3MOXHOCTSIMHU 3/10pPOBbS: YMEHUE MPUMEHSThH
3HaHUA 00 OCHOBHBIX JOCTYIHBIX METO/IaX MO3HAHUS BEIIECTB U XUMUUECKUX SBJICHUIA;

JUISL CIIETIBIX U CIA0OBUASIIMX OOYYaloIIMXCS: YMEHHE MHCIO0JIb30BaTh pelbedHO-
TOYEUHYIO cucTeMy o0o3HaueHui JI. bpaiins 1uist 3anucu XuMU4ecKux GopMyIL.



TEMATHYECKOE IINTAHUPOBAHHUE
10 KITACC

KoaunuecTBO 4acoB

dyeKkTpoHHbIE (LM (POBbLIE)

Nen/m . HaumeHoBaHMe pa3aesioB M TeM IPOrPaMMBbI Kourpoabubie IIpakTuueckue
Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI

Pa3nes 1. Teopernueckue 0CHOBbI OPraHMYeCcKOH XUMHUH

11 IIpenmer oprannyeckoii xumuu. Teopus cTpoeHus 4 1
' opranudeckux coequHeHuit A. M. byrieposa
Hroro no pazneny 4
Pasznen 2. YrieBoaopoabl

2.1 [IpenenbHbIe YTIEBOIOPOABI — ATKAHBI 2

59 HenpenenbHble yriieBOAOPOIbI: AJIKEHBI, aJIKaIUCHBI, 5 1
' QJIKUHBI

2.3 ApoMaTnyecKue yriieBoa0poIbl 2

54 [IpupoaHbIe HCTOYHUKH YTIIEBOAOPOIOB U UX 9 1
' nepepadoTKa
Hroro no paszneny 12
Pasznea 3. Kucaopoacoaepskamue oprannyeckue coeIuHeHust

3.1 Crnuptsl. denon

3.2 Ansaeruasl. KapOoHoBbie KucnoThl. CioxkHbIe 3(QUpbI

3.3 VraeBoanl 1
Hroro mo pazueny 13
Pa3nes 4. A3orcoaepskanue OpraHi4ecKue coeJHHEeHH

41 AMUHBI. AMUHOKHUCIOTHI. benku 4 1




Hroro no pazneny

Pasznea S. BbicokoMoJieKy/JIsIpHbIE COeINHEHU S

5.1 [Tnactmaccel. Kayuyku. Boiokna 1
Hroro no pazueny 1
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KIIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
Ne (undposbie)
HaumMeHoBaHue pa3iejioB H TeM IPOrPaMMBbI Konrpoabnbie IIpakruyeckue
n/n Bcero o0pa3oBaTe/IbHbIE
padoTshI padoTshI
pecypchl
Pa3znea 1. TeopeTnueckue 0CHOBBI XUMUH
Crtpoenue atoMoB. Ilepuonnueckuii 3akoH 1
11 [Iepnoanueckas cucteMa XUMUYECKUX 3J1eMeHTOB []. U. 3
MenneneeBa
1.2 Crpoenue BemiectBa. MHOrooOpasue BelecTB
1.3 XHUMHYECKUE PEeaKIun 6 1 1
Hroro mo pazueny 13
Paznes 2. Heoprannyeckasi XuMust
2.1 Mertaisl
2.2 Hewmerannst 9 1 1
2.3 CBs13b HEOPraHUYECKUX U OPraHMYECKUX BEIIECTB
Hroro no paszneny 17
Paszpnen 3. Xumus v :Ku3Hb
3.1 XuUMHUS U )KU3HB 4
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIIACC
KouunyecTBo yacoB DJIeKTPOHHbIE
JlaTa uudgposbie
Ne ni/m Tema ypoka KonrTpoabsubie  IIpakTuyeckue
Bcero u3ydyeHuss  oOpa3oBaTeibHbIE
padoThI padoThI
pecypcsl

1 [Ipeamer opraan4ecKo XUMHUH, €€ BOSHUKHOBEHHUE, 1

pa3BUTHE U 3HAYCHUE
5 Teopust cTpoeHUs1 OpraHUYECKUX coeIMHeHnd A. M. 1

BytnepoBa, €€ OCHOBHBIEC MOJIOKEHHUS

[IpencraBienue o kinaccuuKay OpraHUuIeCKUX
3 BemiecTB. Homenkiatypa (cucremaruyeckas) u 1

TPUBHAJIbHBIEC HA3BaHUSI OPraHUYECKUX BELIECTB

IpakTuyeckasi padora Ne 1. « KauectBennoe
4 omnpeaeieHue yriepoaa, BOAOPoaa U XJiopa B 1 1
OPraHUYecKUuX COeTUHEHUAX)

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUUECKUH Pl

MertaH 1 3TaH — NPOCTEUIINE TPEACTABUTENHN AIIKAHOB

AJIKEHBI: COCTaB M CTPOCHHUE, CBOMCTBA
8 DOTUJIEH U TIPOIUJIEH — MPOCTEUIINE MPEACTABUTENH 1

AJIKEHOB
9 IIpakTuyeckas padora Ne 2. «IlosryyeHue 3THIIEHA U 1 1

U3y4YeHHe ero CBOMcCTB)
10 Anxanuensl. byraguen-1,3 u metunOyraauen-1,3. 1

ITonyyeHue CHHTETUYECKOIO KaydyyKa U PE3UHBI




AJIKHMHEBIL: COCTaB U 0COOEHHOCTH CTPOCHUA,

11 TOMOJIOTUYECKUH Psll. ALIETHIIEH — MPOCTEUIIIHNI
MIPeJICTaBUTENb aJTKUHOB

12 Beluncienys no ypaBHEHUIO XUMHYECKON PEaKLIUU

13 Apenbl: 6eH30J1 U TOJTyoJ. TOKCHYHOCTh apeHOB

14 ['enernueckas CBS3b YII1€BOJAOPOIOB, IPUHAIEKALINX K
Pa3IMYHBIM KJaccaM
[TpupoHbIE HCTOYHHUKH YTIEBOIOPOAOB: IPUPOIHBIH ra3 u

15 MOITYTHBIE HEQTSHBIE ra3bl, HEPTh U MPOIYKTHI €&
nepepaboTKu

16 KounTtpoJabHas padora no pasgeiy «YrjeBoaopoab»

17 [IpenenbHbIE OTHOATOMHBIE CHUPTHI: METAHOJI U ATAHOIL.
Bonopoanas cBsi3b

18 MHOroaTOMHBIE CIIUPTHI: STUICHTINKOIb U TIUICPHH

19 ®deHoJI: CTPOEHUE MOJIEKYIBI, PU3NYECKHE U XUMUUYECKHE
CBOWCTBa, IPUMEHEHHE

20 Anpaerunpl: GopMalIbICTH U alleTAIbICTH . AIIETOH

21 OnHOOCHOBHBIE ITpe/ieNIbHbIE KAPOOHOBBIE KUCIIOTHI:
MypaBbHUHAS U YKCyCHast

99 IIpakTuyeckas padora Ne 3. «CBoiicTBa pacTBopa
YKCYCHOH KHMCJIOThI»

93 CreapuHOBas U OJIEMHOBASI KUCIIOTHI, KaK MPEICTaBUTEIH
BBICIINX KapOOHOBBIX KHCIIOT

24 Mpi1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOIIIEe
JICHCTBUE

o5 Crnosxuble 3¢upbl KaKk MPOU3BOJAHbIE KAPOOHOBBIX KUCIIOT.

IMaaponu3 cinoxHbIX 23(HUpoB




26 Kupsr: ruaponus, mpuMeHeHne, ONOIOTHYECcKasi poiib 1
KHUPOB
97 VYraeBogpl: cocTaB, kiaccuukanus. Baxkueitmue
MPEJCTaBUTEINN: TII0K03a, (PpyKTO3a, caxaposa 1
28 Kpaxman u niemutono3a kak TpupoIHbIEC TOTUMEPHI 1
IIpakTnueckas padora Ne 4. «Pemenue
29 IKCNEPUMEHTAJIbHBIX 32124 HA MOJTy4YeHHe H 1
pacno3HaBaHHe OPraHUYeCKUX BellecTB
30 AMUHBI: METUJIAMUH U aHUJIUH 1
31 AMUHOKHCIIOTHI KaKk aM(pOTEpHbIE OPraHUIECKHE 1
COeIMHEHUS, X Onoorunyeckoe 3HaueHue. [lenru st
32 benku kak mpupoHbIe BEICOKOMOJIEKYJISPHBIE COSTUHEHUS 1
Hrorosasi koHTpoJibHasi padora Ne 2 mo Temam:
33 «Kucaopoaconepxamue opranudeckue CoeJHHEHUs, 1
«A30Tcoepikale OpraHuyeckue coenHeHusD
34 OCHOBHBIE METOJIBI CHHTE3a BEICOKOMOJIEKYIISIPHBIX 1
coennHeHmi. [imactMaccesl, Kaydyku, BOJJOKHA
OBUIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




n/n

Tema ypoka

XUMUYeCKUH d11eMeHT. ATOM. DIEeKTPOHHAsE KOHPUTYpaLIUs
aTOMOB

[Iepnonnueckuii 3axoH u [lepuoanueckas cucrema
XUMHYECKHX 2eMeHTOB J[. 1. MeHaeneeBa, UX CBA3b C
COBPEMEHHOM TEOpHUEN CTPOCHUSI aTOMOB

11 KJIACC

KoanuyecTBo 4acos

KonTposabHubie

Bcero
padoThI

IIpakTHyeckue
padoTshI

Jara
U3ydeHust

DJIeKTPOHHbBbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypchl

3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX
AJIEMEHTOB M UX COEIMHEHMM 110 IPyIIIaM U IEPUOIAM.
3HaueHUe NMEepUoINYECKOro 3aKOHa U CUCTEMBI XMMUUYECKUX
snemenToB J[.M. MeHaeneesa B pa3BUTUN HAYKU

Crpoenue BemiecTBa. XMMHUUYECKasi CBSI3b, €€ BUJIBL;
MEXaHU3Mbl 00pa30BaHUs KOBAJIEHTHOM CBs3U. Bogopoanas
CBSI3b

BanentHocTh. DniekTpooTpunaTeibHOCTh. CTeneHb
oKHcIeHus. BelecTBa MOJIEKYISIPHOTO M HEMOJICKYJISIPHOTO
CTpPOCHHS

Ilonsatue o AUCIICPCHBIX CUCTCMAX. HcTtuHHBIE U KOJNIOMIHBIE

PpacCTBOPHI. MaccoBas [0 BelleCTBa B PacTBOpPC

Knaccudukanus n HoMeHKIIaTypa HEOPraHUYeCKUX
coenuHeHul. ['eHeTHUecKas cBsA3b HEOPraHUYECKUX BEILIECTB,
pa3IMYHBIX KJIACCOB

Knaccudukanus XuMHUueckux peakiuii B HEOpraHU4ecKoil u
OPraHNYEeCKOM XUMHH. 3aKOH COXPAHEHHUS MacChl BEIIECTB;




3aKOH COXPaHEHUs U IIPEBPALLECHUS SJHEPIUH IIPU XUMUYECKHUX
peakuusax

Ckopoctb peakiuu. OOpaTuMble peakui. XUMHYECKOe

o paBHOBecHE

10 [TpakTrueckas padota Ne 1. «BiusiHue pa3nudHbIX GaKkTOpoB
Ha CKOPOCTh XUMUUYECKOW PEaAKLIUM)
DnekTponuTHueckas auccounanus. [lonstre o BogopoaHoM

11 nokasatene (PH) pactBopa. Peakumu noHHoro ooMeHa.
['maponu3 opraHnYecKUx U HEOPraHUYECKUX BELIECTB

12 OKHCITUTEIIEHO-BOCCTAaHOBHUTEIbHBIC peakiun. [ToHsaTre 00
AJIEKTPOJIN3E PACIJIaBOB U PACTBOPOB COJICH

13 KonTponbHas pabota no pazaeny «TeopeTnyeckue OCHOBBI
XUMUK
Mertauibl, ux nosoxenue B [lepuoguueckoii cucreme

14 XUMU4eckux anemeHToB J[. M. MenpaeneeBa 1 0COOCHHOCTH
cTpoeHus atomoB. O0mIue pusnveckre CBONCTBA METAIIOB

15 CnnaBbl METaJIOB. DJIEKTPOXUMUYECKUH PsiJT HAPSKEHUI
METaJIIOB

16 XUMHUECKUE CBONCTBA BaKHEUIIIMX METAIJIOB (HATPHIA,
KaJIMi, KaJIbIIU, MarHui, aIFOMUHUN) U UX COSAMHEHUIN

17 XUMHUYECKUE CBOWCTBA XPOMa, MEAU U UX COEAUHEHUIN

18 XnMH4YecKre CBOMCTBA IUHKA, JKeJle3a U MX COCTUHEHMI

19 [IpaxTuueckas padora Ne 2. "Pemienne skcriepuMeHTaIbHBIX
3a1a4 o teme «Metamib»"
Hewmeramnsl, ux nonoxxenue B [lepnoandeckoi cucreme

20 xuMudeckux daeMeHToB /1. V1. MenaeneeBa u 0COOCHHOCTH
CTPOEHHUSI aTOMOB

21 ®dusnyeckue CBOMNCTBAa HEMETAIOB. AJUIOTPOIHSI HEMETAIIIOB




(Ha mpumepe KucIopoia, cepsl, hocdopa u yriaeposaa)

22 XHUMHUYECKUE CBOMCTBA TAJIOTCHOB, CEPhl K UX COCTMHCHHUI 1

23 XUMHUYECKUE CBOICTBA a30Ta, pocodpa 1 UX COCTUHCHUN 1

24 XHUMHUYECKUE CBOMCTBA YIIepoJa, KPEMHUS U UX COCIUHEHUN 1

25 [IpuMeHeHre BaXKHEUIIINX HEMETAINIOB U UX COCTUHEHUN 1
O06o0011eHne U cUCTeMAaTH3aIMs 3HAHUH 110 TeMe

26 «Hemeramibry. BerauciaeHus Mo ypaBHEHUSAM XUMUYSCKUX 1
peakuuii ¥ TEPMOXUMHUICCKUE PACUETHI

97 [Ipaktuueckas pabora Ne 3. «PemieHne s3kCriepuMeHTaIbHBIX 1
3a1a4 1o teme "Hemeramier'y

28 KontponpHas padoTa mo teMam «MeTauibl» u «HemeTramiby 1

29 Heoprannueckue u opraundeckue KucioTel. Heoprannueckue 1
Y OPTaHUYECKUE OCHOBAHUS
AMoTepHbIe HeOpraHNYEeCKHE U OPraHMYECKHUe COSTUHEHHUSI.

30 I'eneTnueckas CBS3b HEOPraHMYECKUX U OPTaHUYECKUX 1
BEIIIECTB

31 Ponb xumun B o6ecrieueHUN SKOJIOTHIECKON, IJHEPTeTUUECKOM 1
U TIUIIEeBOM 0€30MaCHOCTH, Pa3BUTHH MEIUIMHBI

32 [IpencraBienus 006 0OIMKX HAYYHBIX MPUHIMIAX 1
MPOMBINIJICHHOTO TIOJTyYeHUS BAKHEUIITUX BEIIESCTB

33 UenoBek B MUpPE BEIIECTB M MAaTEPHATIOB

34 XUMHUS U 37J0pPOBBE YEIOBEKA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34













YYEBHO-METO/INYECKOE OBECIIEYEHHUE
OBPA30OBATEJBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI I YYEHUKA

METOINYECKHUE MATEPHUAJIBI VIS YUYUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET



