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IHHOACHUTEJIBHAA 3AIINCKA

[Iporpamma 10 XMMHM Ha YpPOBHE CpeaHero oOmero o0pa3oBaHHs
pazpaborana Ha ocHoBe DenepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O6
oOpazoBanuu B Poccuiickoit @enepanuny», TpeOOBAHUI K pe3ysbTaTaM OCBOCHUS
dbenepanbHOil 00pa3oBaTENbHON MPOrpaMMbl  CpeHEro o00IIero oOpa3oBaHUs
(®OIT  COO), npencraBneHHbIX B DegepallbHOM  rOCYJapCTBEHHOM
obpazoBarenpHOoM cTangapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOTO mpeaMera «XHUMHs» B 00pa3oBaTeNbHBIX oOpraHuzaunusx Poccuiickoi
denepaiuy, peaqu3yIOMIUX OCHOBHBIE 00pa3oBaTelbHbIE MPOrPaMMBI, U
OCHOBHBIX TOJNOXKeHH «Crtparerun pa3BuTusi BocnuTanus B Poccuiickoit
@epneparuu Ha nepuon 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OINPEACIICHUIO
oOmielt cTpareruu 00ydeHHsl, BOCIIUTAHUS U Pa3BUTHS 00yJarONIUXCsl CpeCTBAMU
yaeOHoro npeamera « Xumus» g 10—11 kmaccoB Ha 0a30BOM ypOBHE COCTABHIIN
koHuentyaibHbie TosioxkeHuss GI'OC COO o B3auMOOOYCIOBICHHOCTH IIEJICH,
COJICp)KaHMs, PE3yJIbTaTOB OOy4YeHUS] U TpPeOOBaHUN K YPOBHIO IOJTOTOBKHU
BBIITYCKHUKOB.

XUMHUYECKOE oOpa3oBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
0011e00pa3oBaTeNbHON  OpraHu3allii, SBISETCA HEOThEMJIEMON dYacThlo HX
oOpazoBaHHOCTH. OHO CIY)XUT 3aBEpIIAIONIMM DJTAallOM pealu3alii  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KJIIOUEBBIX I[EHHOCTEH, MPUCYIIHUX
IIEJIOCTHOM CHCTEME XHUMHUYECKOTO OO0pa30oBaHUsA. OTH IIEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MIPHUPOIBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KYJIbTYPhI
YeJloBEeKa, a TakKe OSKOJOTUYECKH OOOCHOBAHHOIO OTHOIIEGHHUS K CBOEMY
3I0pPOBBI0 M MpUPOJHOW cpeae. Peanusyercs xumuueckoe oOpa3oBaHue
00yyaroIMXcsl Ha YPOBHE CPEIHEro 00IIero o0pa3oBaHusl CpeICcTBaMU Yu4eOHOTO
npeamMera «XHUMHS», COJIEpPKAHHE UM TOCTPOCHHE KOTOPOro OIpENENCHbl B
nporpaMme MO0 XHMHUU C YYETOM CHENM(PUKH HAYKH XUMHUH, €€ 3HA4YCHHS B
MO3HAHUU TPUPOJLI M B MaTEpPUAIbHOWU >KM3HM OOIIECTBA, a TakXkKe C y4ETOM
o0ImMX 1eNied Y TPHUHIMIIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpesiHero oduiero oopazosanust B Poccuiickoii denepannu.

XUMHsI KaK AJIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK WUTPaeT OCOOYIO POJb B
COBPEMEHHOM IMBHWIM3AIMHN, B CO3/IaHUMA HOBOW 0a3bl MaTepUaTbHON KYJBTYPHI.
Ona BHOCHUT CBOM BKJIaJ B (()OPMHUPOBAHUE PAIIMOHATLHOIO HAYYHOT'O MBIIIJICHUS,
B CO3/IaHME LEJIOCTHOIO MPEJCTaBIEHUs 00 OKpYKaloUeM MHUpPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKAa, KOTOpoe (OPMHUPYETCS B XMMHUU HA OCHOBE MOHUMAHUS



BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEro MHpPa, OCO3HAHHS B3aUMOCBSA3U MEXKIY
CTPOEHHEM BEIlIeCTB, UX CBOMCTBAMHU U BO3ZMOKHBIMH 00JaCTsIMU IPUMEHEHUSI.

TecHO B3aMMOJEUCTBYS C APYIMMH €CTECTBEHHBIMU HayKaMH, XMMUS cTajia
HEOTHEMJIEMOM YaCThIO MUPOBOM KYJIbTYpbl, HEOOXOJIMMBIM YCIOBHEM YCIIEIIHOTO
Tpyda WU KHU3HU Kaxaoro ujeHa oOmectBa. CoBpeMeHHas XMMHS Kak Hayka
co3ulaTesibHas, KaK HayKa BBICOKMX TEXHOJOTHWW HallpaBlieHA Ha pEUIeHUe
rII00ANbHBIX TPOOJIEM YCTOMYMBOTO pa3BUTHS YEJIOBEUECTBA — ChIPbEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOTMYECKON O€30IaCHOCTH U OXPaHbI 3J0POBBS.

B coorBercTBUM ¢ OOIIMMHM LENSIMH W NPUHLUIAMH CPEIHEro OOLIEro
oOpazoBanus coaepkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY
oOyyaronuxcsi, HEOOXOJMMYI0 MM JJiS BBIPAaOOTKM  MHPOBO33PEHUYECKHX
OpUEHTHPOB, YCIEHIIHOrO BKJIIOUEHHUS B JKHW3Hb COLMYMA, MPOJOJIKEHUS
o0pa30BaHMs B pa3IUYHBIX 00JIACTSIX, HE CBS3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocTaBngiomiuMU  IIpeaMeTa  «XUMUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannyeckas xumus» U «OOIIasT M HeopraHUYecKas XUMHUS», OCHOBHBIM
KOMITOHEHTOM COJIE€P>KaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHUU MO HEOPraHWYECKOW XUMHM (C BKJIIOYEHUEM 3HAHUM U3 OOIIeH XUMUM) U
OpraHn4yeckon xumuu. POpMUPOBAHUE TAHHOM CHUCTEMBI 3HAHUU NPU HU3YyUYEHUHU
npeaMera oOecleynBaeT BO3MOXXHOCTh PACCMOTPEHHUSI BCETO MHOTro00pas3us
BEIIECTB HA OCHOBE OOIIMX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpykrypa coaepxkaHus KypcoB — «Opranunyeckas xumus» U «OOmas u
HEOpraHuyecKass XuMus» copMmupoBaHa B MporpaMMe MO XHMHUU Ha OCHOBE
CUCTEMHOTIO TOJXOJa K U3YyYEHHI0O ydeOHOro marepuajla U o0O0ycJoBIIeHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW HA  ONpENENEHHBIX
TEOPETUYECKUX YpOBHAX. Tak, B Kypce OpraHM4eCKOM XHMHHM BEIECTBA
paccMaTpUBAIOTCSI Ha YPOBHE KIACCUYECKOHM TEOPUU CTPOCHHSI OPraHUYECKUX
COCIMHEHMI, a TaKKe€ Ha YpPOBHE CTEPEOXMMHUYECKHX U DJIEKTPOHHBIX
OpeICTaBICHU O cTpoeHuu BemlecTB. CBefeHHs 00 H3y4yaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PAa3BUTHUHU — OT YTIJIIEBOJAOPOJIOB J0 CIOKHBIX OMOIOTHYECKU
AKTUBHBIX COCIMHEHUN. B Kypce OpraHM4eckol XUMHUHU IOJIyYarOT pPa3BUTHE
chopMUpOBaHHbBIE HA YPOBHE OCHOBHOTO 00IIEro oOpa3oBaHus MEepBOHAYATIHHBIC
IPEICTaBICHUS O XUMUYECKOM CBsI3U, KIaCCU(PUKAIIMOHHBIX MPU3HAKaX BEILECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHUUYECKOMN PEAKIIUH.

[Tog HOBBIM yrJIOM 3peHuss B MpeaMmere «Xumus» 0a30BOro YpOBHS
paccMaTpuBaeTCs HW3YUYCHHbI Ha YpPOBHE OCHOBHOTO 0O0miero o0Opa3oBaHUs
TEOPETHUUECKHi MaTepuadl u (AKTOJIOTHUECKHE CBEICHHS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B "acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMUS» OOYYaIOIIMMCSl TPEAOCTaBIAETCS BO3MOXHOCTh OCO3HATh 3HAYEHHUE



NEPUOUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOMOJIOTHYECKUX TO3UIUH,
rIy0oke TMOHSATh HCTOPUYECKOE U3MEHEHHEe (YHKIUMH H3TOro 3akoHa — OT
000011ao11el 10 00BSACHAIOIIENH U TPOTHO3ZUPYIOIIEH.

Envnas cucrtema 3HaHMM O BAXKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBAax W MPUMEHEHHH, a TAaKK€ O XMMHUYECKHX PEAKIUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX TMpOTeKaHus jomnoyHsercs B kKypcax 10 m 11 kmaccos
AJIEMEHTAMH COJICp)KaHMsI, HMEIOMMUMHU KYJIbTYPOJOTHUYECKUM U TMPUKIATHOU
XapakTep. OTH 3HaHHUS CHOCOOCTBYIOT IOHHUMAaHUIO B3aMMOCBSA3UM XUMHUU C
JPYTMMHM HayKamH, PacKpblBalOT €€ poJib B MO3HABATEIBHOM W MPAKTUYECKOU
JESTETLHOCTH YEJIOBEKA, CIIOCOOCTBYIOT BOCIHMTAHHMIO YBAXKEHHUSI K MPOIIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIIOKEHUM XMUMHH, TOMOTAIOT
BBIITYCKHUKY OPUEHTHUPOBATHCSI B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3AHHBIX C XHUMHEH, KPUTUUECKHM OCMBICIMBATH MH(MOpPMALUIO U
OpUMEHSATh €€ JUIg TIOTOJHEHUS 3HAHWM, peNICHUS WHTEUICKTYalbHbIX U
IKCIIEPUMEHTAILHBIX MCCIEI0BATENbCKUX 3a/1a4d. B 11e10M cojepkanrue yaeOHOTO
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHs OPUEHTHUPOBAHO  Ha
dbopmupoBaHrue y 0O0YUYarOIIUXCS MUPOBO33PEHUYECKOM OCHOBBI [IJIsi TMOHUMAaHUS
dbunocockux HaEH, TaKMX KaK: MaTepUaIbHOE €IMHCTBO HEOPTAaHHMYECKOTO U
OpraHUYEeCKOTO MHUpa, OOYCIOBICEHHOCTh CBOMCTB BEIIECTB HMX COCTaBOM U
CTPOCHHEM, I[103HABAEMOCTh TMPHUPOJHBIX SBJICHUM MyTEM OKCIIEPUMEHTa U
pelieHuss TMPOTUBOPEYMH MEXAY HOBBIMU (akTaMH W TCOPETUUCCKUMHU
MPEANOChUIKAMHU, OCO3HAHUE POJIM XMMHUU B PEIICHUU DKOJIOTUUYECKUX MpoOIieM, a
TakKe MPo0JIeM COepeKEHUST IHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUM U MaTEpPUAJIOB.

B nmnmane pemeHus 3amad BOCHHUTAHUS, pPa3BUTUS W COIMAIM3ALUU
00yYaroImMXcsl MPUHATHIE MPOTPaMMONM IO XUMUM TOAXOJbI K OIPEACICHUIO
COJCp)KaHUSI W TIOCTPOCHMSI TpeAMeTa NpeaycMaTpuBalOT (OpMUPOBaHUE
YHUBEPCAIBHBIX YUYEOHBIX JCHCTBUN, UMEIOMUX 0a30BO€ 3HAYCHUE IS
Pa3NUYHBIX BHJIOB JICSITEIBHOCTU: pEUIEHUs TMpoOJieM, TMOUCKa, aHalu3a W
00paboTku nHOpMaILK, HEOOXOIUMBIX ISl TPUOOPETEHUS OIbITA MPAKTUICCKON
U HCCJIEIOBATENbCKONU ACATEILHOCTH, 3aHUMAIOIEH BaKHOE€ MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mnpemnonaBaHus XMMUU KaK Ha ypPOBHE OCHOBHOTO OOIIETO
o0Opa3oBaHusl, TaK U Ha YPOBHE CPEAHET0 00111ero o0pa3oBaHus, MPU OMpeaeTICHUN
COJICP)KATEIIbHOM XapaKTePUCTUKU IIeJIeM M3ydeHUs IpeaMeTa HarpaBIeHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAJUIIMOHHO MPU3HAETCS (OPMUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTH COBPEMEHHOTO €CTECTBO3HAHMUS, MPAKTUUYECKOU
NEATEIIbHOCTH YEJIOBEKAa M KAaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KynbTypbl. C



METOJIMYECKOW TOUYKM 3PEHHUsI TAKOW NOAXOJ K ONPEACICHUIO LIEJIEH H3y4eHUs
IIpeAMETA SBIJISIETCS BIOJIHE OIPABIAHHBIM.

CornacHO JaHHON TOYKE 3pEHUsl TJIaBHBIMU LEISIMU H3Y4YEHHUs MpeaMera
«Xumus» Ha 6a30BoM ypoBHe (10 -11 ki1.) siBsttoTCA:

e (opMUpOBaHHME CHCTEMbl XHWMHYECKUX 3HAHMM Kak BakHeHIen
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKAT KIIFOYEBBIC TOHATHUS, (PYyHIAMEHTAIBHBIE 3aKOHBI U TEOPUU XHMUH,
OCBOEHHUE fA3bIKa HAYKH, YCBOECHHUE W IMOHUMAaHUE CYIIHOCTH JOCTYIIHBIX
000011IeHNIT MUPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMJICHHE C HCTOpUEH
WX Pa3BUTHS U CTAHOBJICHHUS;

e (OpMHpPOBAaHKE U PA3BUTHE MPEACTABICHUIN O HAYYHBIX METOAAX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOMUMBIX ISl MPUOOpETeHUs
YMEHUM OpPUEHTHUPOBATHCS B MHPE BEIIECTB M XUMUYECKUX SIBJICHUU,
UMEIOIIUX MECTO B IPUPOJIE, B MPAKTUYECKON U MIOBCEAHEBHON KU3HU;

e Ppa3BUTHE YMEHUH U CLIOCOOOB IEATEILHOCTH, CBA3AHHBIX C HAOIIOJIEHUEM U
OOBSICHEHHEM XHUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJCHUEM  MPaBUI
0e3011acHOr0 OOpaIeHUs ¢ BEIICCTBAMM.

Hapsany ¢ atuM, conepkaTenbHas XapaKTEpUCTUKA LIEJIeN U 3a/1ad U3y4eHHs
npeaMeTa B IPorpaMMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IIPUOPUTETAMHU B CHUCTEME CpelHero oduiero oopasoanus. Ceroans B
OpEenoJaBaHUM XUMHM B  OOJIbIIEH CTENEHH OTHAETCA  MPEANOYTEHUE
MPAKTUYECKON KOMIIOHEHTE COJAep)KaHus OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMMYCKHUKA 00I1€00pa30oBaTEIbHOM OpraHU3alliy, BIAACIOUIETO HE
HA0OpOM 3HaHUM, a (PYHKIMOHAIBLHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMU aKTUBHOTO TOJIyYEHUS 3HAHUW M MPUMEHEHUS WX B peajbHOM >KU3HU
JUISL PEIICHUS] TPAKTUYECKUX 3a/1au.

B cBsa3u ¢ 3TUM 10pU WM3ydYEHHM MpeaMera «XUMHUS» JTOMHHHUPYIOIIEE
3HauY€HUE MPUOOPETAIOT TAKKE LIEJU U 3a]]a4M, KaK:

- ajanTanus o0yJaroumxcs K yCJIOBUSAM JUHAMUYHO Pa3BUBAIOILETOCS MUPA,
dopMupoBaHHEe  UHTEIUICKTYyalbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYIHUYECTBY, CAMOCTOATEILHOMY MPUHATHIO TPAMOTHBIX
pElIEHN B KOHKPETHBIX KU3HEHHBIX CUTYalUSIX, CBA3AHHBIX C BEIIECTBAMHU M MX
MIPUMEHECHUEM;

- (opmupoBanue y oOydarOmIMXCs KIIOYEBBIX HABBIKOB (KIIIOYEBBIX
KOMIIETEHIMI), HMMEIOINX YHHBEPCAIbHOE 3HAYEHUE IS Pa3IUYHBIX BHUJIOB
NeSTEeNBLHOCTH: PElIeHus poOeM, MoucKa, aHaiau3a U 00paboTKu MH(POPMAIINH,
HEOOXONUMBIX JUIsl TPUOOPETEHUS! OMbITa ACSTENbHOCTH, KOTOpas 3aHUMAET
BAXHOE MECTO B IMO3HAHMUM XHWMHH, a TaKXke i1 OUEHKM C NO3UUUl



HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUSA BEIIECTB U XUMHUYECKHX
IPOLIECCOB HA OPTaHU3M Y€JIOBEKa U MPUPOAHYIO CPENy;

- pa3BUTHE [MO3HABATENIbHBIX MHTEPECOB, MHTEJUIEKTYaIbHBIX U TBOPYECKUX
CIOCOOHOCTEN 00YHAIOIINXCS: CHOCOOHOCTH CAaMOCTOSATEIBLHO IPHUOOPETATh HOBBIE
3HAHUA 110 XMMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMHU, UCIIOJIb30BATh
COBpeMeHHbIe MH(GOPMAIIMOHHBIE TEXHOJIOTUH JJI MOUCKA U aHallu3a y4eOHOH U
HAYYHO-TIOMYJISIPHON MH(POPMAIIUK XUMUYECKOTO COJIEPKAHUS;

- (¢opMupoBaHHE U pa3BUTHE Y OOYYAIOIIUXCS ACCOLMATHUBHOIO W
JIOTUYECKOTO MBIIUIEHNS, HaOIIOJATENIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH,
KOTOpbIE 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, IPU IJIAHUPOBAHUH U MPOBEACHUU
XUMHUYECKOTO KCIIEPUMEHTA;

- BOCIHUTaHHE Yy oOyyarmuxcsi YOexIEHHOCTH B TIyMaHUCTHYECKOU
HAIPaBJICHHOCTH XMMHH, €€ BaXHOW POJM B PEHICHUH INIOOAIBbHBIX MPOOIeM
PalMOHAIIBHOIO MPUPOIONOJIB30BAHUS, TONIOJHEHUS SHEPIETHUECKUX PECYPCOB H
COXPAaHEHHUS NPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOJUMOCTU OEpeXHOIo
OTHOUIEHUS K TPUPOJE M CBOEMY 3[I0pPOBbIO, a TakKKe MPUOOPETEHUsI OIbITa
UCIIOJIb30BAaHUSl TOJYYEHHBIX 3HAHUM I TPUHIATHS TPAMOTHBIX pEIICHUA B
CUTYALMSIX, CBSI3aHHBIX C XUMUYECKUMH SBJICHHUSIMHU.

B yueOHoM mnaHe cpeaHero ooOmero oOpa3oBaHHs NpeAMET «XUMUS)
0a30BOr0 YpOBHSI BXOJIUT B COCTaB MpeaMeTHON obnacTu «EcTecTBeHHO-HAyUHbIE
PEIMETHD.

OO61iee yncno 4acoB, OTBEAEHHBIX 71l U3YyYEHUsI XUMUU, Ha 0a30BOM YPOBHE
cpennero ooOmiero obpasoBanus, coctaBiser 68 yacos: B 10 xmacce — 34 vaca (1
yac B Hejento), B 11 kinacce — 34 yaca (1 yac B Heento).



COJEPXAHUE OBYUYEHUA
10 KITACC
OPI'TAHUYECKAS XUMHUA

Teopernyeckne 0CHOBbBI OPraHMYECKON XUMHHU

[IpenMer opraHM4ecKOM XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAYCHHE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuasioB. Teopusi CTPOECHHUS OPraHUYECKHX
coenuHeHnit A. M. BytnepoBa, €€ ocHOBHBIE MOJI0KEeHUSI. CTPYKTYpHBIE (POPMYIIbI
OpraHMYeCcKUX BewlecTB. l'omoisorusi, wu3oMmepus. XHUMHYECKash CBsA3b B
OpraHUYECKUX COCAMHEHUAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpeacraBnenue o kinaccupuKalMy OpraHnyeckux BemiecTB. HomeHknaTypa
OpraHUYEeCKUX COEIMHEHHH (CHCTeMaThyecKas) M TpPUBHAJIbHBIE Ha3BaHUs
BAKHEHUIIINX MMPEICTABUTENEN KIACCOB OPraHUYECKUX BEIIECTB.

OKCIEpPUMEHTAIIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUM:
O3HAaKOMJIEHHE ¢ OO0pa3laMd OpPraHMYeCKUX BEHIECTB W MaTepuajaMud Ha HX
OCHOBE, MOJICJIMPOBAHME MOJIEKYJl OpPraHMYECKUX BEIIECTB, HAOIIOJEHUE U
ONMCAaHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAIECHUI0 OPTAHUYECKUX BEUIECTB
Py HarpeBaHuu (TUTaBJICHHUE, OOYTIMBAHUE U TOPCHUE).

Yriaesoaopoasl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJOTHMYECKHMUA psAf. MeraH u dTaH —
OpoCTeNIne NPEICTABUTENN AQJIKaHOB: (PU3MYECKHE U XUMHUYECKHUE CBOMICTBA
(peakuuu 3aMelleHUs] U TOpPEHUs), HAxXOXKJIEHUE B MPUPOJE, MOJYyYEHHE U
IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUN pAl. DTUJIIEH U MPONWIEH —
OpoCTelIne MNPEJCTABUTENN AQJIKEHOB: (PU3MYECKHE U XUMHUYECKHE CBOICTBA
(peakuuy THAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
NOJINMEPU3ALINH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaaues-1,3 u MetunOyrtamueH-1,3: cTpoeHue, BaKHEWIINE
XUMHUYECKUE CBOWCTBA (peakius nonumepusanuu). [lonydeHne CHHTETHYECKOTO
Kay4dyKa U pe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUH psll. ALICTUICH
— TPOCTEHINMNA TPEACTaBUTENIb AJIKHMHOB: COCTaB, CTPOCHHUE, (U3MUECKHE WU
XUMUYECKHE CBOMCTBA (pEakiMy THAPUPOBAHUS, TaJOTEHUPOBAHUS, TUAPATALINH,
rOpeHus1), OJy4YeHUe U MPUMEHEHUE.

Apenbl. benszoin: coctaB, cTpoeHue, (U3NYECKHE U XUMHUYECKHE CBOICTBA
(peakuuu raJloreHUpOBaHUS U HUTPOBAHUS), MOJIyYEHUE U NMPUMEHEHHe. Tonyon:
cocmas, cmpoeHue,  uzuyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN102eHUPOBAHUSL U HUMPOBAHUSA), NOAyYeHue U npumeneHue. TOKCUYHOCTD



apeHoB. I'eHeTmyeckas CBsA3b MEXAY YITIEBOAOPOJAAMH, INPUHANICKAIIUMU K
Pa3IMYHBIM KJIaCCaM.

IIpuponHble MCTOYHUKHM YIiIeBOAOPOAOB. lIpupoaHbiii ra3 U IONYTHbIE
He(dTaHble ra3pl. Hedth m e€ mpoucxoxnenue. CrnocoObl nepepadoTKu HEPTH:
NEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTalnUTHYeCKuil), nuponus. I[Ipomykrsl
nepepaboTku He(TH, UX MPUMEHEHHUE B MPOMBIIUIEHHOCTU U B ObITy. KaMeHHbIN
yTOJb U MPOAYKTHI €ro NepepadoTKU.

OKCIEpUMEHTANBHBIE METOJbl HM3yYEHHUS BELIECTB M MX IPEBPALICHUN:
O3HaKoOMJIeHHE ¢ oOpa3lamMu IUIaCTMAcC, KaydyyKOB U PE3UHBI, KOJUICKIIHUU
«Hedptp» u  «Yromp», MOAETUPOBAHHME  MOJEKYJ  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOAHBIX, IPOBEICHNE MPAKTUYECKON PabOThI: MOITYYEHHE ITUIICHA
Y U3y4YE€HUE €TO CBOMCTB.

Pacuérnbie 3anaum.

Borunicnenuss mo ypaBHEHMIO XHUMHYECKOW peakuuud (Macchl, o0BbEMa,

KOJIMYECTBA MCXOJHOTO BEIIECTBA WM IPOJIYKTa PEAKIMHU 10 W3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WIN MPOAYKTOB PEAKIIUH).

Kuciiopoaconepskamue opraHu4ecKue coeMHeHus

[IpenenpHble OOHOATOMHBIE CHUPTBL. METaHON W 3TaHON: CTPOCHHME,
¢usznyeckue MW XUMUYECKHE CBOMCTBA (pEaKkIUH C aKTUBHBIMH METaJlIaMH,
raJIOT€HOBOJIOPOJaMy, TOpEHHuE), IpUMEeHeHue. BoaoponHsle CBs3M MEXAY
MOJIEKYJIaMU CIIUPTOB. [[elicTBHE METaHOJa U ATAHOJIA HA OPraHU3M YEJIOBEKA.

MHOroaToMHpl€  COUPTBL. OJTWIECHIJIMKOJIb W  [JMUEPUH: CTPOCHHUE,
¢usznyeckue W XUMHUYECKHME CBOMCTBa (B3aUMOJICHCTBHE CO  IIEIOYHBIMU
MeTajllaMH, KauyeCTBEHHas pEakUuuss Ha MHOTOAaTOMHBIE CIUPTHI). JleiicTBUE Ha
opraHusM uenoBeka. [Ipumenenue runepusa U 3THIICHIVIMKOJIA.

®deHon: CTpOEHHME MOJEKYJbl, (PU3NYECKHUEe M XHUMHUYECKHE CBOICTBA.
Tokcuunocts Penomna. [lpumenenue genona.

Anpperunpl U kemownwvl. DoOpManplerull, ALETAIBIAETHI: CTPOEHUE,
¢usnyeckue U XUMHUYECKHE CBOMICTBa (peaklUMHU OKHCIEHUS U BOCCTAHOBJICHUS,
KayeCTBEHHbIE PEAKIIMH), TIOJYyUYEHUE U IPUMEHEHHUE.

OnHOOCHOBHBIE —MpeaenbHble KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XMMUYECKHE CBOMCTBA (CBOMCTBA,
oOmiue JUIs Kiacca KUCIOT, peakius 3TepuuKalnn), modydeHne U MpuMeHEeHHe.
CreapuHOBasi M OJIEMHOBAsl KUCJIOTHI KaK MPEICTaBUTENN BBICHIMX KapOOHOBBIX
KUCIOT. MbUTa Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, X MOIOLIEE ACHCTBHE.

Cnoxsble 3(Qupbl Kak MNPOU3BOJHBIE KapOOHOBBIX KUCHOT. ['maponus
cnoxHbIX 3upos. Kupsl. ['naponus xupos. [Ipumenenne xupoB. buonornueckas
POJIb XKHUPOB.



VYrneBoabl:  cocraB, KiacCU(HKanus  YrieBoJoB  (MOHO-, JHU- H
noyiucaxapubl). ['Ioko3a — nmpocTeiuii MoOHOCaxapui: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKHE W XUMHUYECKHE CBOICTBAa (B3aUMOJEHUCTBUE C
ruapokcuiom Menu(ll), oxkucineHne ammuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHME TJIIOKO3bl), HaXOXJIEHUE B MPHUPOJE, MPUMEHEHUE,
ouosnoruyeckas poiib. @otocunres. pykTo3a Kak U30Mep IITHOKO3BI.

Kpaxman u nemnonosa kak npupojsbie noaumepsl. CTpoeHne Kpaxmana u
HeJUoNI03bl.  DU3MYECKME W XHMMHUYECKHE CBOMCTBAa Kpaxmaia (THUAPOIH3,
KaueCTBEHHAsI PEAKIIUs C HOJIOM).

OKCHEPUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB M WX IPEBpaALICHUI:
poBe/ieHHe, HAOJIOJICHHE W ONHMCAHHE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIIUPTOB, KaY€CTBEHHBIE PEAKIMH OJHOATOMHBIX CIHUPTOB (OKUCIEHUE ATaHOJa
okcunoM Menu(Il)), MHOroaToOMHBIX CHHUPTOB (B3aUMOJEHCTBUE TIIMIIEPUHA C
ruapokcuom meau(ll)), anpaeruoB (OKMCIEHUE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepeopa(l) m rumpoxcumom wmemu(ll), B3aumMopeiicTBUE Kpaxmana ¢ HOAOM),
IIPOBEJICHNE MPAKTUYECKON PabOThI: CBOMCTBA pacTBOpPa YKCYCHOM KHCIIOTHI.

Pacuétnrblie 3amaumn.

Borunicnenuss mo ypaBHEHMIO XHUMHYECKOW peakuud (macchl, o0BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIMHU IO U3BECTHBIM MAacce,
00BEMY, KOJIMYECTBY OJIHOTO U3 UCXOJHBIX BEIIECTB WU MPOYKTOB PEAKIIUH).

A3oTcozeprkalue OpraHM4eckue COeIMHEHHUS.

AMMHOKHCIIOTHI KaKk amM(pOTepHble Opranuueckue coeauHeHus. Gusnveckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha mpuMepe INMiuHA). buonornueckoe
3HAYE€HHE aMUHOKHCIIOT. [lenTunbl.

benku kak TNpUPOJHBIE BBICOKOMOJIEKYJISIpHBIE coenauHeHus. [lepBuuHasi,
BTOpUYHAsA M TPETHUYHAsl CTPYKTypa OeiakoB. XHMHYECKHME CBOWCTBA OEJKOB:
TUAPOJIN3, ICHATYPALMsl, KAYECTBEHHBIE PEAKIIMU Ha OEIIKH.

OKCHEpUMEHTAIBHBIE METOJbl M3Y4YEHHUS BEIIECTB W HX IPEBpaALICHUI:
HaOJII0/IEHNE U ONKCAHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATYpalus OEIKOB IpU
HarpeBaHUM, IBETHbIC PEaKlUU OEIKOB.

BbicokoMoJIeKy IsIpHbIE COeIUHEHM S

OCHOBHbIE MOHATHS XMMHH BBICOKOMOJIEKYJIAPHBIX COEAMHEHUI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOJIbl CHHTE3a BBICOKOMOJICKYJIAPHBIX COCAMHEHUN —
MOJIMMEPHU3ALIMS U TOJTUKOHIEHC CAIHSI.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB W HX MpPEeBpalICHUM:
O3HaKOMJIEHHE C 00pa3laMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacc,
Kay4yKOB.

MexnpenMeTHbIE CBA3H.



Peanuzanus MexxnpeaMeTHBIX CBS3€M IPU U3YYEHUU OPraHUYECKOW XUMHUHU B
10 kmacce OCYIIECTBISIETCA 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAayYHBIX TOHSTUWA, TaK W TOHSITUU, SIBIAIOIIUXCS CUCTEMHBIMHU JJIs1 OTIEJIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT'0 LIUKJIA.

OO0mre ecTeCTBEHHO-HAYYHBIE MMOHSATHSA: SBJICHUE, HAYYHBIN (DaKT, TUTIOTE3a,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, KiacCu(UKalus, MepuoAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOACIIUPOBAHUE.

@dusnka: Marepus, DJHEPIHs, Macca, aroM, OJJIEKTPOH, MOJIEKyJa,
SHEPreTUYECKUIl ypOBEHb, BEILIECTBO, TEI0, OOBEM, arperaTHoe COCTOSIHUE
BEIIECTBA, (PM3MYECKUE BETUYNHBI U €AMHUIIBI UX U3MEPEHUSI.

buonorusi: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OPraHHU3ME,
dboToCMHTE3, OMOJIOTUYECKH aKTHUBHBIC BellecTBa (O€NKH, YIJIEBOMBI, JKHPHI,
(bepMeHTHI).

['eorpadusi: MuHEpanbl, TOPHBIC TOPOJBI, MOJIE3HBIE UCKOMAEMbIE, TOILIMBO,
pecypcsl.

TexHoJIOTUsA: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJbHOIO NUTaHUS,
MOIOIIIHE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaThl, MaTEPUAIIBI U3
VCKYCCTBEHHBIX U CHHTETHYECKHX BOJIOKOH.

11 KUIACC
OBIIAA U HEOPTAHUYECKASA XUMUA

Teopernueckne 0CHOBbI XUMUM

XumMudeckuii 3ieMeHT. AToM. Sapo aroma, H30TOMNbL. DJIEKTPOHHAS
000J104Ka. DHEpPreTUYecKue YpOBHU, MTOAYPOBHH. ATOMHBIC opOutaiu, s-, p-, d-
aneMeHThl. OCOOCHHOCTH paclpe/iesieHUs] 3JEKTPOHOB MO OpOUTaIsiIM B aToMax
AJIEMEHTOB MEPBBIX YETHIPEX MEPUOAOB. DIEKTPOHHASI KOH(DUTYpaIUs aTOMOB.

[Tepnonnueckuit 3axkoH u [lepuoanyeckas cucremMa XUMUYECKUX 3JIEMEHTOB
. Y. MenneneeBa. CBs3b nepuoguyeckoro 3akona u Ilepuoauyeckoil cuCTeMbl
xumuuecknx anemeHtoB JI. M. MengeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOECHHS
aTOMOB. 3aKOHOMEPHOCTH HW3MEHEHUS CBOWMCTB XUMHUUYECKHX DJJIEMEHTOB W
00pa3yeMbIX MMHU TPOCTHIX U CIOXKHBIX BEHIECTB MO TPYyIIaM U MEPUOJAM.
3HayeHue NEePUOANYECKOr0 3aKOHA B PA3BUTUU HAYKH.

Ctpoenue BemiecTBa. XHMHMYECKass CBsi3b. BuAbl XHMHYECKOW CBSI3U
(KoBaJIeHTHAs HEMOJISIpHAs W TOJISIpHAs, MOHHAs, MeTajuimdeckas). MexaHu3Mbl
0o0pa3oBaHUsI KOBAJEHTHOW XUMHUUYECKON CBsA3M (OOMEHHBII U  JIOHOPHO-
aKLenTopHelii). BomoponHas cBA3p. BaneHTHOCTh. OJEKTPOOTPULATENBHOCTb.
Crenenb okuciieHus. IOHbI: KATHOHBI U AHUOHBI.



BemectBa  MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO  CTPOEHHUS.  3aKOH
MIOCTOSTHCTBA COCTaBa BELIECTBA. THIbI KPUCTAIUIMUYECKUX PEIUIETOK. 3aBUCUMOCTD
CBOWCTBA BEILECTB OT TUIA KPUCTAIUIMYECKOU PEIIETKHU.

[TonsTie 0 mucnepcHbIX cucTeMax. VICTHHHBIE WM KOJUIOWIIHBIE PACTBOPHI.
MaccoBas 1011 BEeIIeCcTBa B paCTBOPE.

Knaccuduxanus HEOPTraHUYECKUX COEIMHEHU. Homenknatypa
HEOPraHUYECKUX BelecTB. ['eHeTudeckass CBA3b HEOPraHUYECKUX BEIIECTB,
MPUHAICKAIIUX K PA3TUYHBIM KJIaccaM.

Xumuueckas — peakinusa.  Kimaccupukamus — XUMHUECKMX — peakmuii B
HEOPraHMYECKOM M OpPraHWYeCKON XHWMHHU. 3aKOH COXPAHEHUSI MacChl BEUIECTB,
3aKOH COXPAaHEHUS U MPEBPALLECHUS SHEPTUU NTPU XUMHUECKUX PEAKLIHIX.

CKOpOCTh peakiyu, €€ 3aBUCUMOCTh OT pazfnyHbIX pakTtopoB. OOpaTuMble
peakunu. XuMu4yeckoe paBHoOBecue. DakTopbl, BIUSAIOMKE HA COCTOSHUE
xuMu4eckoro pasHoBecus. [Ipunnun Jle [larense.

Dnektponutuueckas aucconuanus. CuiabHbIe U ciialdble d5ekTponauTsl. Cpena
BOJHBIX pACTBOPOB BEIIECTB: KUCHAs, HEUTpaIbHas, IIETOYHAS.

OKHUCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIINH.

DKCHEPUMEHTAIbHBIE METOJbl M3YyYE€HUS BEIIECTB M WX NPEBPALICHUN:
neMoHcTpanus Tabnun «lleproauyeckas cucrema XuMudeckux 3meMmeHToB [[. .
MenpeneeBay, U3ydeHHE MOJENEH KPUCTAUIMYECKUX PEIMIETOK, HAOII0JeHUuE U
OTNMCaHUE JEMOHCTPAIMOHHBIX U JIAOOPATOPHBIX OMBITOB (Pa3JIOKEHUE TIEPOKCUIA
BOJIOPOJia B MPUCYTCTBUU KATAIN3ATOPA, ONPEAECICHUE CPEIbl PACTBOPOB BEIIECTB
C TOMOUIBI0 YHUBEPCAIBHOIO HWHJMKATOPA, pEAKIMH HOHHOTO OOMEHa),
IPOBEJICHUE TIPAKTUYECKON paboThl «BnusHue pa3nuuHbiX (aKTOPOB HA CKOPOCTh
XUMUYECKON pEAKIIUN.

Pacuétnrble 3amaun.

Pacuétel 1O ypaBHEHMAM XUMHYECKMX pEAKIUH, B TOM  YHCIE
TEPMOXHUMUYECKHAE PACUEThl, PACU€Thl C HCIOJB30BAHHEM IIOHATUS «MACCOBAs
JIOJIS1 BEIIECTBAY.

Heopranuuyeckast xumus

Hemerannel. Ilomoxkenne HemerayoB B Ilepuomuueckont  cucreme
xumuueckux sneMmeHtoB [[. M. MenneneeBa U1 0COOEHHOCTU CTPOCHHSI aTOMOB.
@du3nyecKkrue CBOMCTBA HEMETAIIOB. AJIIOTPONHUS HEMETalIoB (Ha mpuMepe
KHCJIOPOJIa, cephl, hocdopa u yriaepoa).

XUMHUYECKHE CBOMCTBA BAXKHEUIIIUX HEMETAUIOB (TaJlor€HOB, CEPhI, a30Ta,
dochopa, yriepoga U KpeMHHs)) U HMX  COCAUHEHUU  (OKCHIOB,
KHUCJIOPOJICOJIEPAKAIIUX KUCIOT, BOAOPOJAHBIX COSAUHEHUN ).

[IprmeHeHne BaXXKHEUIINX HEMETAIUIOB U UX COEUHEHUMN.



Meramnsl. 1lonoxenue meraimioB B llepuognueckor cucreMe XMMHUYECKUX
sanemeHToB [I. . MenzaeneeBa. OCOOEHHOCTU CTPOEHUS JIEKTPOHHBIX 000JI0YEK
aToMOB MeTajuioB. OOuMe gusznyueckue cBoricTBa MeTauioB. CruiaBbl METaJIOB.
DIJIEKTPOXUMHUYECKUAN PSAJT HAIIPSIKEHUN METaJIIOB.

XUMHUYECKUE CBOMCTBA BAXHEUIIIUX METAIOB (HATPUM, KaJIMi, KaJbIIHM,
MarHui, almoMUHUH, [IUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUH.

OO6mue crocoObl MoiayyeHus MeTayioB. [IpuMmeHeHue MeTamioB B ObITY U
TEXHUKE.

OKCHEpUMEHTAIbHBIE METOJbl HM3YYEHHUS BEIIECTB W WX IpPEBpaALICHUI:
U3y4eHHEe KoJIeKuuu «MeTamisl W CIUIaBb», OOpa3lOB HEMETAIOB, pEIICHHE
AKCIIEPUMEHTANILHBIX 3aj]a4, HAOJIOJIEHWEe M OINHCAHHE JEMOHCTPAIMOHHBIX U
71a00paTOPHBIX OMBITOB (B3aMMOJEHCTBUE THAPOKCHUJIA ANTIOMUHUSA C PacTBOpaMU
KHUCJIOT U LIEJI0YeH, KaYECTBEHHBIE PEaKIIMU Ha KATUOHBI METAJIJIOB).

Pacuérnble 3anaumn.

Pacuérbl mMacchl BemiecTBa WM 00bEMa ra3oB IO U3BECTHOMY KOJIUYECTBY
BEIIECTBA, Macce WM O0BEMY OJHOTO U3 YYaCTBYIOUIMX B PEaKI[MU BELIECTB,
pacu€Tsl Macchl (00bEMa, KOIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIMH, €CIU OTHO
U3 BEUIECTB UMEET IPUMECH.

XuMHuS U KU3Hb

Ponp xumum B obecrieueHUH 3KOJIOTMYECKOW, SHEPTeTUYECKOW U THILEBOU
0€30MacHOCTH, Pa3BUTHH MeAULMHBL. [loHSATHE O HAy4yHBIX METOJaxX MO3HAHUS
BEILIECTB U XUMUYECKUX PEAKLUN.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPHHIMIAX [POMBIILICHHOTO
NOJIyYEHHS BAXKHEHIINX BEILIECTB.

UenoBek B MHpE BELIECTB W MAaTEpUANIOB: BAKHEHUIIME CTPOUTEIbHbBIC
Marepuaibl, KOHCTPYKIMOHHBIE MATEpHANIbl, KpAacKH, CTEKJIO, KEepaMHKa,
MaTepuaibl Ui JEKTPOHUKH, HAHOMATEpHalbl, OPraHUYECKUE U MUHEPAJIbHbBIC
ya00peHwUs.

XAMHSI ¥ 310pOBBE 4YEJIOBEKA: IPABHUJIA HCIIOIb30BAaHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0€30MaCHOTO KCIOIb30BaHUS MPENapaTOB OBITOBOM XUMUU
B MOBCEIHEBHOM KHU3HU.

MexnpeaMeTHbIE CBA3H.

Peanuzamuss  MeXnpeaIMETHBIX  CBsi3ed TpU  HW3yYeHMH  OOmed u
HEOPraHM4ecKorM XuMHM B 11 Kilacce OCyILECTBISIETCS Yepe3 UCIOJIb30BAHUE KaK
oO0lIMX €CTEeCTBEHHO-HAYyYHbIX MOHSATUH, TaK W TMOHATHHA, SBISIOMIUXCS
CHUCTEMHBIMM I OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOIO IIMKJIA.

OOmiue ecTecTBEHHO-HAyUHbIE MOHATHA: HAY4YHBIA (PaKT, TMIOTE3a, 3aKOH,
TEOpHUs, aHajdu3, CHHTE3, KiIacCupuKalusi, NepUOJAUYHOCTb, HaOIIOCHHE,
AKCIEPUMEHT, MOJAEIUPOBAHUE, U3MEPEHUE, SBIICHUE.



dusuka: MaTepus, SHEPrusi, Macca, aToM, JIEKTPOH, TPOTOH, HEUTPOH, HOH,
W30TOII, paJINOAKTUBHOCTh, MOJICKYJIa, SHEPTETUUECKUI YPOBEHb, BEIIECTBO, TEJIO,
00bEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MYECKUE BEJIUYMHBI U €AUHUIIBI UX
U3MEPEHUsI, CKOPOCTb.

buomorus:  knmeTrka, oOpraHm3M, O3KOCHCTeMa, Owocdepa, MaKpo- H
MHUKPO3JIEMEHTBI, BATAMUHBI, 0OMEH BEIIECTB B OpraHu3Me.

I'eorpadusi: MuHepanbl, TOPHBIE MOPOJIBI, MOJE3HBIE UCKOMAEMBbIE, TOIIUBO,
pecypchl.

TexHoJOrusl: XUMUYECKasi MPOMBIIUIEHHOCTh, METAJLUTypIusi, MPOU3BOJICTBO
CTPOUTENBbHBIX MaTEpPUAJIOB, CEIbCKOXO3IMCTBEHHOE IPOU3BOJICTBO, IHILECBAs
MPOMBINIJIEHHOCTh,  (hapMarieBTUYECKass  IPOMBIIIJIEHHOCTh,  ITPOM3BOJICTBO
KOCMETHYECKUX TMpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pUAJIOB,
AJIEKTPOHHAS MPOMBIITUIEHHOCTh, HAHOTEXHOJIOTHH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUA ITPOI'PAMMEI 110 XUMHNHN
HA BA30BOM YPOBHE CPEJIHEI'O OBIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJIbTaTaM OCBOCHHUS
0oOyJaronmmMMucss MpOTpaMM  CpemHero oOmero oOpa3oBaHus (JUYHOCTHBIM,
METanpeJIMETHbIM M NOpeaAMETHbIM). HaydHOo-MeToauyeckol OCHOBOWM st
pa3pabOTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHUS MPOrPAMM CPEIHEr0 OOIIEro
00pa30BaHUs SIBISIETCS CUCTEMHO-/IEATEIbHOCTHBINA MOAXO/.

B cooTBeTCcTBUM C CHCTEMHO-JIESITEILHOCTHBIM MOJAXOAOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJIbTATOB OCBOEHUSA MpeaMeTa «XUMHs» Ha YpPOBHE CPEIHETO
o01ero 00pa3oBaHus BbIIEIEHBI CIEIYIONINE COCTABIISIONINE:

OCO3HaHHE OOYYAIOIIUMHCS POCCUUCKON TPaKJaHCKOM HUIAECHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIbHOCTU U CAMOOIIPEAEIIEHUIO;

HaJIU4Yue MOTUBAIIMU K 00YUEHHUIO;

IIeJICHANPABIICHHOE Pa3BUTHE BHYTPEHHUX yOEKJICHUN JTUYHOCTH HA OCHOBE
KJTFOUEBBIX IIEHHOCTEW U UCTOPUUYECKUX TPAIULINA 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh M CIHOCOOHOCTH OOYYalOIUMXCS PYKOBOJACTBOBATHCS B CBOEHU
JNEATENbHOCTH ILIEHHOCTHO-CMBICIIOBBIMH YCTAHOBKAMH, MPHUCYIIUMH LEIOCTHON
CUCTEME XUMHYECKOTO 00pPa30BaHUs;

HAJIMYUE MPABOCO3HAHUS HKOJIOTHYECKON KYJIBTYPhl U CIOCOOHOCTH CTaBUTh
LU U CTPOUTH )KU3HEHHBIE IJIAHBI.

JIMYHOCTHBIE PE3YJBTAThl OCBOCHMS MpeIMETa «XHUMUS» JIOCTUTAlOTCS B
€AMHCTBE YYEOHOM U BOCHHUTATENBHOM JIEATEIBHOCTH B COOTBETCTBUU C
TYMaHUCTUYECKUMH, COLUOKYJIBTYPHBIMU, TyXOBHO-HPABCTBEHHBIMH LIEHHOCTSIMH
U HJeaJaMd POCCUUCKOr0 TPaKJAaHCKOro OOIecTBa, MPUHIATHIMU B OOIIECTBE
HOPMaMM W TpaBWIAMH  TOBEJEHHUS,  CIOCOOCTBYIOUIMMHU  Mpoleccam
CaMOMO3HAHUSA, CaMOPA3BUTUA W HPABCTBEHHOTO CTAHOBJICHUA JIUYHOCTH
0o0yyarommxcs.

JInyHOCTHBIE pE3yibTaThl OCBOEHUS MpeAMEeTa «XHUMHSI» OTPAKAIOT
c(OPMHUPOBAHHOCTh OIBITa I[TO3HABATEIILBHOW W MPAKTUYECKON JACSTEIbHOCTU
oOyyJaronuxcst o peajusalii NPUHATHIX B OOIIECTBE IIEHHOCTEH, B TOM YUCIEe B
YacCTHU:

1) rpa:kaIaHCKOr0 BOCIIMTAHUA:

OCO3HaHUS 00YYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TIPAaB U 0053aHHOCTEH,
YBAKEHHUS K 3aKOHY U ITPABOIOPSAIKY;

MPEJCTABICHUS] O COLMAIBHBIX HOPMax M MPaBWIAX MEKIUYHOCTHBIX
OTHOUIIEHHI B KOJUICKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPUYECKOW JEATENBHOCTH NPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHWU y4eOHBIX M MO3HABATENbHBIX 3a/1a4, BBHITIOJHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CHOCOOHOCTH MOHMMAThb M MPUHUMATh MOTHBBI, HAaMEPEHUS, JIOTUKY U
apryMEHTBI IPYTUX MIPY aHAJIU3€ Pa3Iu4HbIX BUIOB YUYEOHOU NEATEIBHOCTH;

2) IATPUOTUYECKOT0 BOCTIUTAHUSA:

LEHHOCTHOTO OTHOIIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJeIulo
OTE€YECTBEHHON XHUMMHU,

yBOXEHHUA K TMPOIECCY TBOpPUECTBA B 00JACTH TEOPHUH U MPAKTUYECKOTO
IPUMEHEHUS XWMHH, OCO3HAHMUS TOTO, YTO JOCTH)KEHHS HAyKH €CThb pPe3yJbTaT
JUIMTENIbHBIX ~ HAOJIOJEHUN, KPOMOTIMBBIX  OSKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/Jla YUYEHBIX U MPAKTUKOB;

UHTEpECa M [03HABaTEIbHBIX MOTHUBOB B IMOJYYEHUUM U MOCIEIYIOUIEM
aHayn3e MHPOPMAIMU O MEPEOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHOU
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUS:

HPABCTBEHHOT'O CO3HAHUS, STUYECKOTO TOBEACHMUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIIMH, CBA3aHHBIE C XUMHUYECKUMU SIBJICHUSIMU,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUsS, OPUEHTHPYSICh Ha MOPaJIbHO-HPaBCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OLIEHMBATh CBOE IOBEJIEHHWE M TMOCTYNKH CBOUX TOBapHUIIEH ¢
NO3ULUKA HPABCTBEHHBIX M IPABOBBIX HOPM M OCO3HAHHUE IMOCHEACTBUI 3THX
IOCTYIIKOB;

4) gopMupoBaHus KyJbTYPbI 310POBbS:

NOHUMAaHUSl [EHHOCTEH 30pOBOro © 0e30MmacHoro oopasza >KH3HH,
HEOOXOMMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (HU3MYEeCKOMY U
IICUXUYECKOMY 310POBBIO;

coOMIoIcHUS TpaBWJI OE30MacCHOTO OOpalleHHs ¢ BEHIeCTBAMH B OBITY,
IIOBCEJHEBHOM KU3HU U B TPYJAOBOM AEATEIBHOCTH;

NOHUMAHHUS LEHHOCTH NpPaBWJl HHIUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBEJICHUS B CUTYallUsAX, YTPOKAIOIIUX 3JOPOBBIO U KU3HU JIIO/IEH;

OCO3HaHMUS MOCJEACTBUNA M HENPUATUS BPEAHBIX NPHUBBIUEK (yHOTpeOIeHUs
AJIKOT0J1s5, HAPKOTHUKOB, KYpEHUs);

5) Tpy10BOI0 BOCTIMTAHMS:

KOMMYHUKATUBHOM  KOMIETEHTHOCTH B  y4eOHO-HMCCIIeIOBATEIbCKON
NEeSATENbHOCTH, OOILECTBEHHO IOJE€3HOM, TBOPYECKOM W JPYrUX BHAAX
NEeSATENbHOCTH;

YCTAaHOBKM Ha AaKTHBHOE Y4YacTUE€ B PEIICHHWM NPAKTUYECKHUX 3aaad
COIIMAJIbHOW HAMpPaBJICHHOCTH (B paMKax CBOETO KJIAcca, IIKOJIbI);



WHTEpeca K MPAKTUYECKOMY M3Yy4YeHHUI0 Mpodeccuil pa3anyHoOro poja, B TOM
YHCJIe HA OCHOBE MPUMEHEHUA MPEAMETHBIX 3HAHUI 110 XUMUH;

YBaXEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIMBHUIYaJbHOH TPACKTOPUHU
oOpa3zoBaHus, Oyaymieli mnpodeccuu W peanu3alid COOCTBEHHBIX >KHU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U
noTpeOHOCTEM 00I1IeCTBa;

6) 3K0J10rN4eCKOro BOCIIUTAHMS:

AKOJOTHYECKU IIEIECO00pa3HOT0 OTHOIIEHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHMS KU3HU Ha 3eMJIC;

MOHUMAHHS TJIOOAJTBHOTO XapaKTepa SKOJOTHYECKUX IPOOJIeM, BIUSHUS
SKOHOMMYECKHUX MPOIIECCOB HA COCTOSTHUE MPUPOIHON U COLIMATBHOM CPEJIbL;

OCO3HAHHS HEOOXOJUMOCTH HCHOJIb30BaHUS JOCTHKEHUM XHUMHUH IS
pellIeHusT BOIIPOCOB PAIlMOHAIBLHOTO MPUPO/I0TIOIb30BAHUS;

AKTUBHOTO HENPHUATUS JCUCTBUM, TMPUHOCIIIAX BPEI  OKPYKarOIIEH
MPUPOJIHON cpejie, YMEHHS TPOTHO3UPOBATh HEOJArompHUsITHBIE HKOJOTHUUYECKHE
MOCJICACTBUS NMPEANPUHUMAEMBIX IEUCTBUN U MPETOTBPAIIATh UX;

HaJUYUsl Pa3BUTOTO SKOJIOTHYECKOTO0 MBIIIEHUS, IKOJIOTUUECKON KYJIbTYPHI,
OTIbITa eI TEIbHOCTH AKOJIOTUYECKOM HaIpaBJIECHHOCTH, YMEHUS
PYKOBOJCTBOBAaTbCSI MMM B TO3HABATEJIbHONW, KOMMYHUKATUBHOW W COLMAIBHOM
NpaKkTUKe, CIOCOOHOCTM ¥ YMEHHUS aKTUBHO IPOTHUBOCTOSTH HJEOJIOTHUU
xemodoOuu;

7) UEHHOCTH HAYYHOI'0 NO3HAHUSA:

c(hOPMHUPOBAHHOCTH MHPOBO33PCHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTHKH;

MOHUMAaHMS CHeUUKA XUMHUU KaK HayKd, OCO3HaHMUs €€ poju B
GbopMUPOBAaHUU PAIMOHATBHOTO HAYYHOTO MBIIUICHUS, CO3JaHUU IEJTOCTHOTO
MpeACTaBICHUS] 00 OKpY>KalollleM MUPE KaK O €IMHCTBE MPUPOAbl U YEJIOBEKa, B
MO3HAHUHU TPUPOIHBIX 3aKOHOMEPHOCTEH M pelieHuH IpodiieM COXpaHCHUS
MIPUPOTHOTO PABHOBECHS,

yOeXKIEHHOCTH B  OCOOOW 3HAYMMOCTH XHMHHM JJI1  COBPEMEHHOMU
IUMBWIM3ALMK: B €€ TyMaHUCTHUUYECKONW HAMpPaBICHHOCTH U Ba)XXHOM pOJIM B
CO3/TaHUHM HOBOM 0a3bl MaTePHAIBHOW KYJIBTYPHI, pEIICHUH TI100aIbHBIX IIPOOIeM
YCTOMUYHUBOTO Pa3BUTHUS UYEJIOBEYECTBA — CHIPHEBOM, SHEPreTUUECKOM, MUILEBON U
AKOJIOTMYECKON 0€30MacHOCTH, B PA3BUTHUU MEAMIIMHBI, 00CCIICYECHUU YCIOBUM
YCHEUIHOTO TpyAa U OKOJOTHMYECKH KOMGMOPTHON KHU3HM KaXKIOro YJieHa
00IIeCTBa;

€CTECTBCHHO-HAYYHOM T'paMOTHOCTH: TOHUMAHUSA CYIIHOCTA METOJIOB
MO3HAHMS, UCIOJIB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCMOJIb30BaTh



MoJIy4aeMble 3HAHUS JJIs1 aHAIN3a U OOBSICHEHHUS SBJICHUI OKPY’KAIOIIET0 MUpPA U
POUCXOAIIMX B HEM U3MEHEHU, YMEHHUS JIeJIaTh 000CHOBAHHBIE 3aKJIIOYCHHS Ha
OCHOBE HAay4HbIX (AKTOB M UMEIOIIMUXCSA JAaHHBIX C LEJbI0 MOJXYyYeHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEJIBHO HCIIOJIB30BaTh XUMHUYECKHE 3HAHUSA U1
penieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIMSIX;

MHTEpeca K TO3HAHUIO U UCCIIE0BATENbCKON EATEIbHOCTH;

FOTOBHOCTM M  CIOCOOHOCTM K  HENpPEphIBHOMY OOpa3oBaHUIO U
caM0oOOpa30BaHHI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHMM IO XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpEeca K OCOOCHHOCTSAM TpyAa B pazNuyHbIX cepax mpodeccruoHanbHOM

NEATEIbHOCTH.
METANIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YUEOHOTO TMpeaMeTa «XHUMHUs Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHus BKIIOYAIOT:

3HAYMMBIE IS GbopMHpOBaHHA  MHPOBO33PEHHSI  OOYy4arOIIMUXCS
MEXIMCIUIUITMHAPHBIE (MEXIIPEAMETHbIE) OOLIeHaAYYHbIE TMOHATHSA, OTpPaKarollne
[EJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEUU(PHUKY METOJIOB IO3HAHUS,
UCIIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (Marepus, BEIIECTBO, SHEPIHs, SBJICHUE,
IPOIECC, CUCTEMa, HAyYHBIA (DAaKT, MPUHIUI, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIeA0BaHUE, HAOIIOIEHNE, U3MEPEHUE, IKCIIEPUMEHT U IPYTHE);

yHHBepcajbHble yueOHbIE NEHCTBUS (IMO3HABaTEJIbHbIE, KOMMYHUKATHUBHEIC,

PETYJISITUBHBIE), o0ecIeynBaroIne dbopmupoBaHue GyHKIIMOHATBHOM
TPaMOTHOCTH H COITMAIEHON KOMITETEHITUU 00y4JaroTNXCs;
CIOCOOHOCTH oOyyJarommxcst HCIIOJIb30BaTh OCBOCHHBIE

MEXAUCITUTUIMHAPHBIE, MUPOBO33PEHUYCCKNE 3HAHUS W YHUBEPCAIbHBIC YUCOHBIC
JICVUCTBUA B MO3HABATEIBHOM U COIUAIBHON MPAKTHUKE.

MeTtanpeaMeTHbIE pPE3yJbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAJIbHBIMHU
y4eOHBIMM  TIO3HABATEIbHBIMH, KOMMYHUKATUBHBIMU U  PETYJISITUBHBIMU
JICUCTBUSIMU.

Osaaaenue YHHBEpPCAJIbHBIMHA yueOHbIMH NMo3HaABATEJbHBIMH
JIeHCTBUSIMM :

1) 0a30BbIe JJOrHYeCKHeE IeHCTBUS:

CaMOCTOSITeNIbHO  (popMynupoBaTh W aKTyalIM3UpoOBaTh  MpolOsemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpeNesATh 1IN JEATENbHOCTH, 3ajlaBas IapaMeTpbl U KPUTEPUH HX
JIOCTUXKEHUS, COOTHOCUTD PE3YJIbTAThI ACATEIILHOCTH C MOCTaBJICHHBIMU LIEJISIMU;

MCIIOJIb30BaTh MPU OCBOCHUW 3HAHUN NPUEMBI JTIOTMYECKOTO MBIILICHUS —
BBIJICJISITh XapaKTEpPHbIE MPU3HAKU MOHITUN M YCTaHABIMBATH UX B3aUMOCBSI3b,



UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHITHS JIJIsi OOBSICHEHUS OTIETbHBIX ()aKTOB U
SIBJICHUM;

BHIOMpaTh OCHOBAHUSI U KPUTEPUU JJisd KJIacCU(PUKAIIMU BEIIECTB U
XMMHUYECKUX PEAKIUN;

YCTAHABIMBaTh MPUYMHHO-CIECACTBEHHBIE CBA3M MEXIYy H3y4YaeMbIMU
SBJICHUSIMU;

CTPOUTH JIOTMYECKUE pacCyXJeHus (MHAYKTUBHBIC, JACAYKTHUBHBIC, TIO
AQHAJIOTUH), BBISIBISATH 3aKOHOMEPHOCTU U TPOTHUBOPEUHUS B paccMaTPUBAEMBIX
SIBJICHHSIX, (DOPMYITMPOBATh BHIBOJIBI M 3aKIIIOUCHUS,

IMPUMEHSTh B MPOLIECCE TO3HAHMS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKUE
(3HAKOBBIE) MOJIETH, MPEOOPA30BBIBATH MOJIETbHBIC MPEICTABICHUS — XUMHUYECKUI
3HaK (CHUMBOJI) »JJIEMEHTa, XUMUYecKas (opmyla, ypaBHEHHE XHUMHUYECKOU
peaKkiuyu — MpU PEIICHUU Y4YeOHBIX TMO3HABATENILHBIX U MPAKTUUECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPEJICTABICHUS ISl BBISIBIICHUS XapaKTEPHBIX
MPU3HAKOB U3y4YA€MbIX BEIIECTB U XUMHUUYECKUX PEAKIIHM.

2) 0a30BbIe MCCIIEeI0BATEIbCKHE AeiiCTBUSA:

BJIaJIETh OCHOBAMHM METOJIOB HAy4YHOTO TO3HAHMS BEIIECTB U XUMHUYECKHUX
peaKuunii;

dbopMyIMpOBATH 1IN U 33/1a4U UCCIIEIOBAHUS, UCTIOIh30BaTh MMOCTABICHHBIC
U CaMOCTOSITEIBHO C(OpPMYIHMpPOBAaHHBIE BOIPOCH B KAayeCTBE HHCTPYMEHTA
MO3HAHUS U OCHOBBI N1 (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKJCHUIA;

BIIQJIETh HABBIKAMHU CaMOCTOATEIIBHOTO TUIAHUPOBAHUS W  MPOBEICHUS
YYEHHUECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOMIOJaTh 32 XOJ0M
mpolecca, CaMOCTOSITENIbHO IPOTHO3UPOBATh €ro pe3ynbTar, (PopMyIHpOBaTh
0000111eHHsI ¥ BBIBOJIbI OTHOCUTEIBHO JIOCTOBEPHOCTH PE3YJIHTATOB MCCIEOBAHUS,
COCTaBJIATh OOOCHOBAHHBINA OTYET O MPOACIaHHOM padoTe;

npuoOpeTaTh OMBIT YYCHWYECKOW HCCIEAOBATENIbCKOM H  MPOEKTHOMN
NESTENHLHOCTH, TMPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTH K CAaMOCTOSITEILHOMY
MOMCKY METOJOB PpEIICHUS TMPAKTUYECKUX 3a]ay, IMPUMEHEHHUIO Pa3IUYHBIX
METOJIOB TTO3HAHMSI.

3) padora ¢ uHpopmanuei:

OPHUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHHMKAX uWHOOpMarmu (HAy4HO-
NOMyJIsipHasi JUTEpaTypa XUMHUYECKOTO COJCpKaHUs, CIpPaBOYHBIE TOCOOUS,
pecypcel MHTepHeTa), aHamu3upoBaTh UH(POPMAIUIO PA3IUYHBIX BUIOB U (PopM
npeACTaBICHUSI, KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMIPOTUBOPEUUBOCTE;



(GopMyIupoBaTh 3alpOChl U NPUMEHATH PA3JIUYHbIE METOJbl IPU MOUCKE U
oTbope wuHPOpMALIUM, HEOOXOAWMOW ISl BBIMOJHEHHUS YYEOHBIX 3ajad
OIPENIENIEHHOTO TUIIA;

npuoOpeTaTh ONBIT HUCIHOJIB30BaHUS HH(POPMAIIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTHH U PA3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpaTh  ONTUMaJbHYI0  (OpMy  MpeACTaBICHUS
uHpopmaiu (cxeMsbl, rpaduKu, TUarpaMMbl, TaOJIULIbI, PUCYHKU U JPYTHE);

UCTIONb30BaTh HAYUYHBI S3BIK B KadecTBe CpeAcTBa mpu paboTe ¢
XUMHUYECKON HMH(pOpMaIMeil: MNpPUMEHATh MEXNpeAMeTHble ((pusmueckue u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, (hOpMYJIbl, a00pEeBHATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATh 3HAKOBO-CUMBOJUYECKHE CpEICTBA
HaTJISAHOCTH.

OBgJ1aieHHe YHUBEPCAJbHBIMU KOMMYHUKATUBHBIMH 1€l CTBUSMM:

3aJ1aBaTh BOMPOCHI MO CYLIECTBY 00CYX/1a€MOM TEMBI B XOJ€ JUANOra W/WiH
JIUCKYCCUM,  BBICKa3blBaTh  HJ€H, (OPMYJIHPOBATh CBOU  TNPEAJIOKEHUS
OTHOCHUTEJILHO BBIMOJTHEHUS IPETI0KEHHON 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMeil pe3ylbTaTOB MO3HABATEILHON IESTEIbHOCTH,
MOJTyYEHHBIX CAMOCTOSITEIEHO MM COBMECTHO CO CBEPCTHUKAMHU MPH BBHIMIOJTHEHUN
XUMHUYECKOTO 3KCIEPUMEHTA, MPAKTUUYECKOW paboThl MO HCCIEIOBAHUIO CBOWMCTB
U3y4aeMbIX BEIIECTB, pealn3aluyd y4eOHOro npoekra u (popmMyIupoBaTh BBHIBOIBI
[0 pe3yJbTaraM MPOBEAEHHBIX HCCIEAOBAHUM MYTEM COTJIACOBAHUS IO3ULHMN B
X0J1€ 00CYX/IeHUSI 1 0OMEHa MHEHUSIMH.

OBgJ1aieHHe YHUBEPCAJbHBIMU PEryISTUBHBIMM el CTBUSIMU:

CaMOCTOSITENIbHO IUIAHUPOBATh M OCYIIECTBISATh CBOIO I103HABATEIbHYIO
NeSTENbHOCTh, Ompenessis e€ Leau M 3aJauyd, KOHTPOJIHUPOBaTH W 1O Mepe
HEOOXOIMMOCTH KOPPEKTHPOBATh TNpeIaraéMblii aJiroput™m ACUCTBUN mpu
BBIMIOJTHEHUH YYE€OHBIX W UCCIIEOBATENbCKUX 3a7ad, BbIOMpaTh Hauboiee
3(pGeKTUBHBII CHOCOO HMX pElIeHHs C Y4YETOM IMOJyYEHHS HOBBIX 3HAHMHA O
BEIIECTBAX U XUMUYECKUX PEAKIUAX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HAa OCHOBE CaMOaHalM3a
Y CAaMOOIICHKH.

HPEJMETHBIE PE3YJIBTATBI

10 KITACC

[IpenmeTHble pe3ynbTaThl OCBOCHMSI Kypca «OpraHuyeckas XUMHS»
OTPaXkKaroT:

c(hOPMHUPOBAHHOCTh  MPEACTABICHHM O XHMHYECKOH  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpA, POJM XHMHUU B TIO3HAHUU SIBJICHUU



npupoasl, B (QOPMUPOBAHMUM MBIIUICHUS W  KyJbTYpPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM ISl pEeLICHUs TPAKTUYECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 3J0POBBIO U MPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHWM, KOTOpas  BKIIFOYACT:
OCHOBONOJIATAOIINE TOHATHS (XMMHYECKUWA DJIIEMEHT, aTOM, JJIEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJICHTHOCTh, AJIEKTPOOTPUIIATEILHOCTh, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyTas M COKpall€HHas), MOJIb, MOJSpHAas
Macca, MOJISIPHBIM O0O0BEM, YIJIEPOIHBIN CKeleT, (yHKIIMOHANbHAS TPYIIa,
paluKall, U30MEPUsS, U30MEPBI, TOMOJIOTHYECKUN PSAIl, TOMOJIOTH, YTJIEBOAOPOIBI,
KHCIIOPOJI U a30TCOAEpKAIIUE COCIUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSAUHEHHUS); TEOPUM U 3aKOHBI (TEOPHUSI CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa, 3akOH COXpaHEHHUs MAcChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHAN $A3BIK XHWMHUU; MHPOBO33PEHUYECKHE 3HAHMS,
JIe)Kallue B OCHOBE IOHUMAHUS NPUYUHHOCTH U CHUCTEMHOCTHM XHUMHUYECKUX
SBJICHUM, (DAKTOJIOrMUECKUE CBEJEHUSI O CBOMCTBax, COCTaBe, MOJIYYEHUU U
0€30MacHOM HCIIOJB30BAaHUM BaXXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOMN JEATEIbHOCTH YEIIOBEKA;

c(OPMHUPOBAHHOCTh YMEHHI BBIABIATh XapaKTEPHBbIC NPHU3HAKH TOHSATHUH,
YCTaHABIIMBaTh WX B3aUMOCBS3b, UCMOJIb30BAaTh COOTBETCTBYIOUIME IMOHATHUS MPH
ONMCAHUU COCTaBa, CTPOCHUS U MPEBPALICHUN OPTaHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHU HCIOJIb30BATh XWMHUYECKYIO CHUMBOJIUKY JJIS
COCTaBJICHHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHON)
dbopMya OpraHMYECKHMX BEIIECTB W YPaBHEHUN XUMHUYECKUX PEaAKIUH,
W3rOTaBJIMBaTh MOJIEIN MOJIEKYJl OPTraHMYECKHX BEUIECTB I WIUIFOCTPAlMU HX
XUMHUYECKOT0O U MPOCTPAHCTBEHHOT'O CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAIIEKHOCTh H3YUEHHBIX
OPraHMYECKUX BEHIECTB IO HMX COCTaBy M CTPOCHUIO K ONPEACIEHHOMY
KJIACCy/Tpynne COoequHEHUN (yrJIeBOJOPOABI, KHUCIOPOA U  a30TCOJEpKaIlue
COCIMHEHHUSI, BBICOKOMOJICKYJIIPHBIE COEIUHEHUs), JaBaTh WM Ha3BaHUS T10
cucrematndyeckod HomeHkiarype (IUPAC), a Takke NpUBOIUTH TPUBUAIBHbBIC
Ha3BaHUSI OT/ACJIbHBIX OPraHUYECKUX BEIIECTB (ITWJICH, MPOMWICH, AlleTUJICH,
ATWJICHTJINKOJb, TIHIEPUH, (eHoN, (HopManbAeTu], aleTaabIerua, MypaBbUHAsS
KHCJIOTa, YKCYCHAsi KUCJIOTa, OJIEMHOBASI KUCIIOTA, CTEAPUHOBAs KUCJIOTA, TIII0K03a,
bpyKTO3a, Kpaxmai, 1eJIJTr0JI03a, TIUIHH);

c(hOpPMUPOBAHHOCTh YMEHUS OMNpPEACIATh BHAbl XUMHUYECKON CBSI3U B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIC);



c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJOXKEHHUS TEOPUU CTPOCHUS
opranuveckux BemiectB A. M. bytnepoBa /st 00bsICHEHUS! 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHUSI; 3aKOH COXPAHEHHS MACChl BEILIECTB;

chOpMUPOBAHHOCTh ~ YMEHUW  XapaKTepu3oBaTh  COCTaB, CTPOCHHUE,
dbu3nueckue W XMMUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPTraHMYECKUX BELIECTB (METaH, ATaH, JTUJICH, MPOIMJIEH, alleTHUJIEH,
oyranuen-1,3, metwnOyraauen-1,3, OeH30J, METaHOJ, ATaHOJ, STUJICHIJIUKOJb,
TJIMIEPUH, (EHOJ, aleTalbJACeTHl, MypaBbUHasi U YKCyCHas KHUCJIOTHI, TJIIOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), HILTIOCTPUPOBATH T€HETHYECKYIO
CBSI3b MEXKIYy HHUMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKUX PEAKIUN C
UCIOJIb30BAaHUEM CTPYKTYPHBIX (HOPMYIT;

c(hOpPMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKU YTJIEBOJIOPOJIHOTO
Colpbid  (HE(Th, NPUPOIAHBIM Ta3, Yyroib), CHOCOOBI HMX NEPepadOTKu U
MPAKTUIECKOE TPUMEHEHHE MPOAYKTOB IMepepadboTKH;

c(OPMHUPOBAHHOCTh YMEHHMM TPOBOJUTH BBIUMCICHUS 1O XUMHYECKUM
ypaBHEHUsIM (Macchl, 00bEMa, KOJIMYECTBA MCXOJHOIO BEIIECTBA WIIU IMPOIYKTa
peakIuu 1O W3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO U3 MCXOIHBIX
BEILIECTB WM MPOYKTOB PEAKIUH);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOM 3HAaHMK OO0 OCHOBHBIX
METO/IaX HAyYHOTO MO3HAHUs, UCIOJIb3YEeMbIX B XUMUU MIPU U3YUYEHUH BEILIECTB U
XUMUYECKUX SBJICHUMN (HAOJIIOJeHNEe, U3MEPEHHE, SKCIIEPUMEHT, MOJICIMPOBAHUE),
UCIIOIb30BaTh CHUCTEMHBIE XMMHUYECKHE 3HAHUS JUIsl TPUHATHUS PEIICHUN B
KOHKPETHBIX JKA3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMH M HX
PUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIIOIATH MpaBujia MOJIb30BaHUS XUMUYECKON
NOCy/IOl U J1TabOpaTOpHBIM O0OpPYJOBAaHHUEM, a TaKXKe IMpaBwiIa OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh yMEHUN IUTAHUPOBATH U BBIIONHATH XUMHYECKUI
AKCIIEPUMEHT (ITpeBpallleHHs] OPraHMYECKUX BEIECTB MPU HArpeBaHUU, MOTyUYECHHE
STUJIEHAa W U3Yy4YEHHE €ro CBOMCTB, Ka4YeCTBEHHBIC PEAKIUU OPraHUuYECKHUX
BEIIECTB, JCHATYypaIusi OCKOB MPU HArpEBaHWH, I[BETHHIC pPEaKIMU OCTKOB) B
COOTBETCTBHUM C TMpaBWJIaMHU TEXHUKH OE€30MAaCHOCTH TIpU OOpaIlleHu:u C
BEIIECTBAMU U J1AOOPATOPHBIM OOOpPYJOBaHUEM, TIPEICTABIATH PE3YIbTAThI
XUMHUUYECKOTO 3KCIIepUMEHTa B (opMe 3alliCh ypaBHEHUM COOTBETCTBYIOIIMX
peakiuii 1 GopMyaUpOBaTh BHIBOJIBI HA OCHOBE ATUX PE3YyJIbTATOB,;

c(OPMHUPOBAHHOCTh YMEHUW KPUTHUYECKH AaHAIM3UPOBATh XUMHUYECKYIO
uH(pOpMAITMIO, TOJYyYaeMyK0 U3 pa3HbIX HCTOYHHUKOB (CpE/CTBa MAacCOBOMU
uHopmanuu, UaTepHeT u apyrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOaTh  IpaBHJIa  JKOJIOTHYCCKH
1[eJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IIEJISIX
COXpPaHEHHUSI CBOETO 3JI0POBbS M OKpYXKaloIlel MPUPOIHON Cpeibl, OCO3HABATH
OTMAaCHOCTh BO3JICHCTBUSI HAa JKHUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKUX
BEIECTB, MOHUMAasi cMbIci Tokaszatens [[/IK, moscHsITh Ha mpuMepax CcrocoObl
YMEHBIICHUS W TMPENOTBPAIICHUS WX BPEIHOIO BO3IAEHUCTBUS HAa OPraHU3M
YeJI0BEKa;

JUIs 00Y4YaroIIuXCsi ¢ OTPAHUYECHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMHUYECKHUX SIBICHUM;

JUISL  CIENBbIX M CIa0OBHIAIIMX OOYYAIOIIMXCSl: YMEHHE HCIIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anmucu XMMUYECKUX

dbopmyi.
11 KJIACC

[IpenMeTHBIe pe3ylbTaThl OCBOCHHS Kypca «OOmass W HeopraHudeckas
XUMUSD» OTPaXkKaroT:

c(hOPMUPOBAHHOCTh  MPEJCTABJICHUN: O XUMHUUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJM XHMHUU B TO3HAHWUU SIBJICHUU
npupoasl, B (QOPMUPOBAHWUM MBINUICHWS] W  KYJbTYPhl JIMYHOCTH, €€
(GYHKIIMOHATBHON TPaMOTHOCTH, HEOOXOIMMOM /IS PEIICHHS TPAKTHUECKUX 3a/1a4
U DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3JI0POBBIO W IPUPOIHOMN
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAHWM, KOTOpas  BKIIKOYACT:
OCHOBOIIOJIATAIOIIUE TOHATHS (XMMHUYCCKHM 3JIEMEHT, aToOM, H30TOI, S-, p-, d-
AJICKTPOHHBIE OpPOWTAIM aTOMOB, HWOH, MOJIEKYJia, MOJIb, MOJISIPHBIH 0O0BEM,
BAJICHTHOCTb, AJIEKTPOOTPUIATEIIBHOCTh, CTENEHb OKUCICHUS, XUMUUECKAsI CBS3b
(KOBaJIeHTHAsl, MOHHAs, METAJNTMYECKas, BOJIOPOJIHAS ), KPUCTATUIMYECKasl PEIIETKa,
TANBl ~XUMHUYECKHX  PEAKIUH, PACTBOpP, DJJIEKTPOJUTHI, HEIIEKTPOIUTHI,
AJIEKTPOJIUTUYECKAs] JIMCCOLMALNSA, OKHUCIUTEIb, BOCCTAHOBUTEIb, CKOPOCTH
XUMHUYECKON peakIuu, XUMHUYECKOE DPaBHOBECHE); TCOPHUU M 3aKOHBI (Teopus
AJIEKTPOJIUTUYECKOW JUCCOUMalnu, nepuoanueckud 3akoH [l. M. Menpneneesa,
3aKOH COXPAHEHHUSI MACChl BEIIECTB, 3aKOH COXPAaHEHMS W MPEBPAIICHUS] SHEPTUH
pY XUMHYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH, CHUMBOJHUYECKHUMU SI3bIK XUMUH,
MHPOBO33PCHUYECKHUE 3HAHMWS, JIEKAIIME B OCHOBE IMOHUMAHWS IMPUYMHHOCTH U
CHUCTEMHOCTH XUMHYECKHUX SIBJICHUH, (PaKTOJOTMYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIy4YEeHHUU U 0€30MacHOM MCIOJIb30BAHUM BAXKHEHIIINX HEOPTaHUYECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEATEIIBHOCTH YEJIOBEKA;



c(OPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIC NPHU3HAKH TOHSATHUH,
YCTaHABJIMBaTh WX B3aUMOCBS3b, UCIOJIb30BAaTh COOTBETCTBYIOLIME IMOHSATHS MPH
ONMCAaHUH HEOPTraHWYECKUX BEUIECTB U UX ITPEBPALLCHHUI;

c(OPMHUPOBAHHOCTh YMEHHI HCIOIb30BATh XUMHUYECKYI) CUMBOJIMKY IS
coctaBieHus (HOpPMYyJ BEIIECTB M  yPaBHCHUM  XUMHYECKUX  PEAKIUH,
cuctematudeckyto HomeHkIaTypy (IUPAC) u TpuBHanbHbIe Ha3BaHUS OTIEIbHBIX
HEOPraHWYEeCKUX BeUIeCTB (yrapHblid Tra3, YIJEKUCIbIM ra3, aMMHakK, raméHas
U3BECTh, HEralI€Hasi U3BECTh, IUThEBAs COMIA, MUPUT U JIPYTHUE);

c(hOpMUPOBAHHOCTh YMEHUN OMPENEATh BaJCHTHOCTh U CTENICHb OKUCIICHUS
XUMHAYECKUX DJIEMEHTOB B COCAMHEHHUAX PA3IMYHOIO COCTaBa, BUJ XUMHUYECKOU
CBs3U (KOBaJIeHTHAsl, MOHHAs, METaJUIMYECKasi, BOJAOPO/IHASA) B COCIMHEHUSIX, THUII
KPUCTANIMYECKON PEIIETKM KOHKPETHOTO BeEllecTBa (aTOMHAas, MOJIEKYJIsIpHasl,
MOHHAsl, METAJUIMYECKAs), XapakTep Cpelbl B BOJHBIX paCTBOpPaX HEOPraHUYECKHX
COCJIMHCHUI;

c(OpMUPOBAHHOCTb YMEHHU YCTaHaBIIMBATh MPUHA/JIEKHOCTh
HEOPraHWYECKUX BEIIECTB IO HMX COCTaBy K OMNpeAeNEHHOMY Kiaccy/TpyIie
COEIMHEHMH (MPOCThIE BEIIECTBA — METAJUIbl U HEMETAILJIbl, OKCHbl, OCHOBaHUS,
KHUCIIOTBI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHHUM PACKPBIBATh CMBICI EPUOIUYECKOr0 3aKoHa J.
N. MeHnneneeBa v IEMOHCTPUPOBATH €TI0 CUCTEMATU3UPYIOITYIO, 0OBSICHUTEIbHYIO
U IPOTHOCTUYECKYIO (PYHKIINU;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTepU30BaTh DJJIEKTPOHHOE CTPOEHUE
aTOMOB XUMHYECKUX 3JIeMeHTOB |—4 mnepuonoB Ilepmonnueckonn cucTreMsl
xuMuueckux anemeHToB JI. M. MeHneneeBa, WCHONB3ys MOHATHS «S-, p-, d-
3JIEKTPOHHBIE opouTanmy, «IHEPreTUYECKUe YPOBHU, OOBSACHSTH
3aKOHOMEPHOCTH M3MEHEHUSI CBOMCTB XMMHUYECKUX DJIEMEHTOB M UX COEAUHEHUU
o nepuoaam u rpynnam llepuoanyueckor cucTemMbl XUuMHUECKUX deMeHToB []. .
Menaeneena;

c(OpMHUPOBAHHOCTh ~YMEHHMM  XapaKTepus3oBaTh (OMHCHIBATH)  OOIIUE
XUMHAYECKHME CBOMICTBA HEOPraHUYECKUX BEIIECTB  PA3JIMYHBIX  KJIACCOB,
NOATBEPKAATh CYLIECTBOBAHME T€HETHUYECKOM CBS3M MEXKJIYy HEOPraHUYECKUMU
BEILIECTBAMH C IIOMOLIBIO YPABHEHU COOTBETCTBYIOIINX XUMUYECKUX PEAKLUN;

c(OpPMHUPOBAHHOCTh YMEHUS KIACCU(DUIIMPOBATH XUMHUYECKHUE PEAKIUU TI0
pa3NUYHBIM TMPU3HAKaM (YUCIY U COCTaBY pPEarupyrollux BEHIECTB, TEIJIOBOMY
¢ dexTy peakuuu, U3MEHEHHUIO CTETEHEW OKUCIEHUS JIEMEHTOB, 00OpaTHUMOCTU
peaKlMK, YYaCTHIO KaTaanu3aropa);

c(OPMUPOBAHHOCTh YMEHHM COCTaBIISATH YPaBHEHHUS PEaKUUi pazTUYHbBIX
THUIIOB, TOJHBIC U COKPAIIEHHBIC YPABHEHHSI PEaKIii HOHHOTO 0OMEHa, YUHUThIBas
YCJOBUS, TPU KOTOPBIX ATU PEAKIIMU UAYT 10 KOHILIA;



c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH pEaKUUH, MOATBEPKAAIOIINE
KauYeCTBEHHBIM COCTaB pAa3jIMYHbIX HEOPraHMYECKUX BEIIECTB, pPACIIO3HABATh
ONBITHBIM MYTEM HOHBI, IPUCYTCTBYIOIINE B BOJHBIX PACTBOpPaX HEOPraHUYECKHUX
BELLECTB;

c(OpPMUPOBAHHOCTh ~YMEHHM  pacKpblBaTh CYHIHOCTh  OKHCIUTEIbHO-
BOCCTAaHOBUTEJIHHBIX PEAKIU MOCPEIACTBOM COCTABJICHHS AJIEKTPOHHOTO OanaHca
3TUX PEAKLINM;

c(hOpMUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKON
peaKiuu OT pa3INuHbIX (PAaKTOPOB; XapaKTep CMEIICHU XUMHUYECKOTO PaBHOBECHS
B 3aBUCHMOCTH OT BHelIHero Bo3aenctsus (nmpunuui Jle [larensbe);

c(OPMHUPOBAHHOCTh YMEHUN XapaKTepU30BaTh XHMHUYECKHE IMPOIIECCHI,
JeXalllie B OCHOBE MPOMBIIIJIEHHOTO MOJYYeHHUs] CEPHOW KHUCIOTHI, aMMHUaKa, a
TaK)k€ CPOPMUPOBAHHOCTH NPEICTABICHUNA 00 OOIIMX HAYYHBIX NPUHLHIAX U
IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHUH MPOBOJUTH BBIUKUCICHHUSI C HCIIOJIb30BAHUEM
MOHATHUSL «MaccoBasi JI0Js BEUIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta3oB
IpU XUMHYECKUX PEAKIUSAX, MAcChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WM OOBEMY OJHOTO M3 YYaCTBYIOUIMX B pEaKUUU
BEIIECTB, TEIUIOBOro 3¢ (deKkTa peakud Ha OCHOBE 3aKOHOB COXpPAHEHHUS MacChl
BEIIECTB, IPEBPAILICHUS U COXPAHEHUS SHEPTHH;

c(hOpMHPOBAHHOCTh YMEHHI COOJIIOIATh MpaBuja MOJIb30BaHUS XUMUYECKON
NOCy/IoOl U J1TabOpaTOpHBIM O0OpPYJOBAaHUEM, a TaKXKe MpaBwia OOpalieHus ¢
BEIIECTBAMH B COOTBETCTBUU C MHCTPYKUHUSMHU IO BBIMOJHEHUIO J1a0OPaTOPHBIX
XUMHUYECKUX OIBITOB;

c(hOPMUPOBAHHOCTh yMEHUW ITUTAHUPOBATH U BBIIOJHATH XUMHYECKUH
AKCIIEPUMEHT (pa3joKeHHUE MEePOKCHUIAa BOJOPOAA B MPHUCYTCTBHM KaTalu3aTopa,
OMpEeNEeNeHNe Cpelbl PpPacTBOPOB BEUIECTB C IOMOIIBID YHHUBEPCAIBHOTO
MHAMKATOpa, BIMSHUE Pa3IMYHBbIX (PAKTOPOB HA CKOPOCTh XUMHUYECKOM pEeaklvu,
peakiMy MOHHOTO OOMEHA, KauyeCTBEHHBIE PEaKIMu Ha cyib(par-, KapOoHaT- U
XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHWUS, PEIICHHE SKCIEPUMEHTAIbHBIX 3a7ad IT10
TeMaM «Metame» u «Hemeramib»y) B COOTBETCTBHM C MNpPaBWIAMH TEXHUKU
Oe3omacHOCTH TIpU OOpAIllEeHUH C BEUIECTBAMH U JJA0OPAaTOPHBIM 000PYAOBaHUEM,
OPEICTaBISITh pPE3yJIbTaThl XUMHYECKOIO 3KCIepuMeHTa B (QopMme 3amucu
ypaBHEHUN COOTBETCTBYIOIIUX peakiuii U (OpMYIUpOBATH BHIBOIBI HA OCHOBE
3TUX PE3YJIbTaTOB;

c()OPMUPOBAHHOCTh YMEHUN KPUTUYECKH AaHAIU3UPOBATH XUMHUYECKYIO
uH(pOpPMAIMIO, MOJYYaeMYyK U3 pa3HbIX HCTOYHHKOB (CpEICTBa MAacCOBOM
KOMMYyHUKaruu, IHTepHeT u ApyTrux);



chOpMHUPOBAHHOCTh ~ YMEHHH  COONIOaTh  IpaBHJIa  JKOJIOTHYCCKH
1[eJ1eCO00pa3HOro TMOBEIEHUS B OBITY M TPYAOBOM JESITEIIBHOCTH B IIEJISIX
COXPaHEHMSI CBOETO 3JI0POBbS U OKPYKAIOIIEH MPUPOJHOU CpPeabl, OCO3HABATH
ONACHOCTh BO3JICHCTBHS HA KUBBIE OPraHU3MBbI ONPEACIEHHBIX BENIECTB, TOHUMAs
cmbeicn mokazarens [IJIK, mosicHATs Ha mpuMepax CcrmocoObl YMEHBIICHUS U
NpEeAOTBPAIICHUS UX BPEIHOTO BO3ACHCTBHS HA OPTaHU3M YEJIOBEKA;

JUIS 00Y4YaroIIUXCsl ¢ OTPAHUYCHHBIMH BO3MOXKHOCTSIMU 37I0POBbS: YMEHHE
NPUMEHSITh 3HaHUST 00 OCHOBHBIX JOCTYIHBIX METOAAaX IMO3HAHUS BEIIECTB U
XUMUYECKUX SIBJICHUI;

JUISL  CIENBIX H  CIA0OBHIAIIMX OOYYAIOIIMXCS: YMEHHE HCIIOJIb30BATh
penbedHO-TOYEUHYI0 cucTeMy oOo3HaueHui JI. bpaiins mis 3anucu XUMHUYECKUX

dbopmyi.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KITACC

Ne
n/n

HaumenoBanue
pa3ae/ioB H TeM
NMPOrpaMMbl

KoanuyecTBO 4acos

KoHTpoJbHbIe

Bcero
padoTsbI

IIpakTHyeckue
padoThI

DJIeKTPOHHbIE
(un¢possbie)
o0pa3oBaTe/ibHbIE

pecypcbl

Pa3neu 1. Teopernueckne 0CHOBBI OPraHNYeCKOH XUMHUH

1.1

[Ipeamer
OpTraHUYEeCKOU
xumuu. Teopust
CTPOEHUS
OpraHUYEeCKUX
coenuHeHuit A. M.
bytneposa

Utoro no pazneny

Paznen 2. YriaeBoaopoabl

2.1

[IpenenvHbie
YTIEBOIOPOABI —
AJIKaHBI

2.2

HenpenensHueie
yTJI€BOAOPOABIL:
QJIKEeHBI, aJKaUeHBI,
QJIKMHBI

2.3

Apomartnyeckue
yTJI€BOAOPOAbI

24

IIpuponusie
HUCTOYHMKHU




YTIEBOAOPOAOB M UX
nepepadoTka

Hroro no paszneny 13

Pasznen 3. Kucnopoacoaepskamue oprannieckie coeJuHHEHUs

3.1 Cnuptsl. @enon 3
ANLIerunel.
19 Kap6onoBbie 7
KUCIOTHI. CII0KHBIE
3¢upsI
33 YrneBobl 3 1
Hroro no pazneny 13

Pa3znen 4. A3oTcoaeprxkainiue OpranHnyeckue coeIuHeHus

AMUHEL.
4.1 AMUHOKHCIIOTEL 3
benku
Hroro no pazaeny 3

Pazpgen S. BI)ICOKOMOJ'[eKyJIHpHLIe COCIMHCHUSA

51 [InacTmaccsl. )
' Kayuyku. Bosmokna
Hroro no pazaeny 2
OBILEE KOJIMYECTBO

YACOB IIO ITPOTPAMME 34 2




11 KITACC

Kouan4yecTBo yacos DJIeKTPOHHbBbIE
HaumenoBanue
Ne (undposbie)
W pa3fejioB M TEM Beero Konrtpoasnsie | IIpakTnueckue 0Bpa3oBaTEbHbIE
NPOrpamMMsbl padoThI padoThI
pecypcsl
Paznen 1. TeopeTnueckne 0CHOBBI XUMUM
CtpoeHune aTOMOB.
[Tepuoanueckuii 3aK0H
11 u [lepuoanueckas 3
CHUCTEMa XUMUYECKUX
sneMenToB /[l. H.
Menaeneesa
Crpoenue BenecTna.
1.2 Mmuoroobpasue 4
BEILIECTB
1.3 XHUMHUYECKHUE PEAKLIUU 6 1 1
Hroro no pazaeny 13
Pa3nea 2. Heopranmueckasi XuMust
2.1 MeTtanbl 1
2.2 Hewmeranibl 1 1
CBs13b HEOPraHUYECKUX
23 U OpPraHU4eCKUX 2
BELIECTB
Uroro no pazaeny 17

Pa3gea 3. XuMus u :Ku3HbL




3.1 XUMHS U KU3Hb 4
Hroro no pazneny 4
OBIIEE KOJIMYECTBO 34

YACOB I10 [TIPOI'PAMME







IHOYPOYHOE IIVTAHUPOBAHUE

10 KUIACC
Kosaun4yecTBo 4acoB DJIeKTPOHHbIE
Ne Jara uudposbie
Tema ypoka Kontpoasbnbie | IlpakTuyeckue
n/n Bcero H3y4eHusi | oOpa3oBaTebHbIC
padoTsbI padoThI
pecypcsl

[IpenmeT opraHuYeCcKON XUMUH,
€€ BOBHUKHOBEHUE, PA3BUTHE U
3Ha4YCHHE

Teopus crpoenus
OpPraHMYECKHUX COCIUHEHUN A.
M. byrneposa, €€ OCHOBHBIE
IIOJIOKEHUS

IIpencraBnenue o
KJ1accu(pUKanuyu OpraHnIeCcKux
BelecTB. Homenknarypa
(cucremaTuueckas) u
TpI/IBI/IaJIBHLIC Ha3BaHUA
OpI‘aHI/I‘-ICCKI/IX BCIICCTB

AJKaHBI: cOCTaB U CTPOCHHC,
TOMOJIOTUYECKHUI paa

MertaH u 3TaH — NpoCTeHIIre
IIPEICTABUTENH AJIKAHOB

AJIKEHBI: COCTaB U CTPOCHHUE,
CBOICTBA

OTHIIEH " MMPOIUJICH —
HpOCTGfIIJ.IPIG npeaACTaBUTCIIN




AJIKCHOB

[IpakTuueckas padora Ne 1.
«ITomyuenue sTuneHa u
W3YUYEHHUE Er0 CBOMCTB)

Aunkanuensl. byranuen-1,3 u
metunoOyraauen-1,3. [lonyuenue
CUHTETHUYECKOTO KayuyKa U
PE3UHBI

10

AJIKHMHBIL: cOCTaB U 0COOEHHOCTH
CTPOEHUS, TOMOJIOTUYECKUI
psaa. ALleTHIIEH — NPOCTEHIINI
MIPEACTABUTEND ATKUHOB

11

Bbruncnenus no ypaBHEHUIO
XUMHUYECKON peaKInu

12

ApeHbl: OEH30J1 ¥ TOITYOJL.
TOKCUYHOCTH apEHOB

13

['eneTHueckas CBS3b
yTJIEBOJIOPO/IOB,
MMpUHAAJICIKAIINX K pa3JINYHbIM
KJaccam

14

[IpupoHbIe HCTOYHUKH
YTJIEBOJIOPOIOB: IPUPOAHBIN Ta3
¥l MOy THBIC He(TSHBIC Ta3bl,
HEPTh U MPOTYKTHI €€
nepepaboTKu

15

[TpupoaHbie HCTOYHUKH
YTJIEBOIOPOAOB: IPUPOAHBIN Ia3
U MOy THBIE He(TAHBIE Ta3bl,




He(Thb U MPOTYKTHI €€
nepepaboTKu

16

KonrtponsHas pabora o
paszaeny «YriaeBogopoabh

17

[IpenenbHBIE OTHOATOMHBIC
CIUPTHI: METAHOJI U 3TAHOJL.
Bonopoanas cBs3b

18

MHOroaToMHbI€ CIIUPTHI:
STWICHIIUKOJIb U TNIMLEPUH

19

@DeHOII: CTPOCHUE MOJIEKYIJIbI,
¢uznyecKkue 1 XuMHUYECKHE
CBOMCTBA, IPUMEHEHNE

20

Anpaeruabl: GopMaIbAeTHI U
areraiapaerug. Anerod

21

OHOOCHOBHBIE ITPEJEIIbHBIE
KapOOHOBBIE KUCIIOTHI:
MypaBbHHAs U YKCyCHas

22

[IpakTuueckas pabora Ne 2.
«CBolicTBa pacTBOpa YKCYCHOM
KHCJIOTBI»

23

CreapuHOBas U OJICMHOBAs
KHUCJIOTHI, KaK TIPEICTAaBUTEIIN
BBICIIINX KapOOHOBBIX KHCIIOT

24

MBpl1a KaKk COJIM BBICIIUX
KapOOHOBBIX KUCIIOT, UX
MOIOIIEe JCHUCTBUE

25

CrnosxHbie 3(hupbl Kak
MIPOU3BOIHBIE KAPOOHOBBIX




KUCHOT. ['Maposin3 CI0KHBIX
3¢hupoB

26

Kupsl: rupoan3, NpUMEHEHHE,
Ouos0ruuecKas poiib KHUpPOB

27

VYTneBoasl: cOCTaB,
knaccudukanus. Baxueiiue
MpPeJICTaBUTENHN: TIIH0K03a,
dpykTo3a, caxaposa

28

Kpaxman u nemntonosa kak
MIPUPOHBIC TTOTUMEPHI

29

KonTponbHas padora no
pazaeny
«Kucnopoacoaepxaine
OpPTraHUYECKHUE COSTUHEHUSDY

30

AMMHBI: METHJIAMHAH U aHWJINH

31

AMMHOKHCIOTHI KaK
amM(pOoTepHbIe OpraHNYECKHe
COEIMHEHMS, NX OMOJIOTHMYECKOE
3HadeHue. Ilentuast

32

benku kak nmpupoHbIe
BBICOKOMOJIEKYJISIPHBIE
COETMHEHUS

33

OCHOBHBIG IIOHATHUA XUMHUHU
BBICOKOMOJIEKYIIAPHBIX
COCIUHEHUN

34

OCHOBHble METOAbI CUHTE3a
BBICOKOMOJIEKYJIIPHBIX
coequHeHmi. I1macTMaccsr,




Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34




11 KITACC

Ne
n/n

Tema ypoka

KoaunuecTBO 4acoB

KonTposbnbie

Bcero
padoThI

IIpakTHYeckue
padoThI

Jlara
U3y4eHust

DJIeKTPOHHbIE
uudposbie
oOpa3oBaTe/ibHbIE

pecypcbl

XUMHAYECKUHN DJIEMEHT. ATOM.
DnekTpoHHask KOHPUTYpalKs aTOMOB

[Tepronnueckuii 3aKOH 1
[lepuoanueckas cucTeMa XUMHYECKUX
snemeHToB 1. 1. MenaeneeBa, ux
CBSI3b C COBPEMEHHOU TEOpUEH
CTPOEHUS ATOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBONCTB
XUMHAYECKHX JIEMEHTOB U MX
COCIIMHEHUH I10 TPYIIaM U MIePHOIaM.
3HaueHue MePUOINIECKOro 3aKOHA U
CUCTEMBI XUMHUYECKUX d1eMeHToB J[. 1.
MeneneeBa B pa3BUTUU HAYKU

CtpoeHue BelecTBa. XUMUYECKast
CBsI3b, €€ BUJIBI, MEXaHU3MBI
00pa3oBaHMs KOBAJIEHTHOM CBSI3H.
Bonopoanas cBs3b

BaneHTHOCTS.
DNIEKTPOOTPULIATENBHOCTE. CTENIECHb
oKucieHus. BemecTBa MOJIEKyIsIpHOTO
Y HEMOJIEKYJIIPHOTO CTPOEHUS

Ilonstue o AUCTICPCHBIX CUCTCMAX.
HctunHbIC 1 KOJUIOWAHBIE PACTBOPLI.




MaccoBasi 107151 BELIECTBA B pacTBOpE

Knaccudukanus u HoMEeHKIIaTypa
HEOPraHUYECKUX COCIMHEHUMN.
I'eneTnueckas CBA3b HEOPraHUYECKUX
BEILIECTB, Pa3JINYHBIX KJIACCOB

Knaccudukanus XuMHYECKUX peakinui
B HEOPraHUYECKOW U OPraHUYECKOM
XUMUHU. 3aKOH COXPaHEHUsI MaCChl
BEILIECTB; 3aKOH COXpPaHEHUs U
MIpEBPAICHHS YPHEPTUU TIPU
XUMUYECKHUX PEAKITUIX

Ckopoctb peakiuu. OOpaTumMblie
peakiuu. XUMUYECKOE paBHOBECUE

10

[Tpaktuueckas padora Ne 1. « BiustHue
pa3anyuHbIX (PaKTOPOB HA CKOPOCTh
XUMHUYECKON peaKum»

11

DIEKTPOTUTHYECKAS TUCCOIHALIS.
[ToHsiTHE O BOJOPOAHOM ITOKA3aTeINe
(pH) pactBopa. Peakiiuu noHHOTO
oOmeHa. ['uaponau3 opraHuuecKux u
HEOPraHMYECKUX BEIIECTB

12

OKHCITUTEITEHO-BOCCTAaHOBUTEIHHBIC
peakiuu. [lonsitre 00 a5ekTpoan3e
pacIuIaBoOB ¥ paCTBOPOB COJICH

13

KonTponpHas padora mo pasaeny
«TeOpeTI/I‘-ICCKI/IC OCHOBBI XUMHUN)»

14

MCTaJ'IJ'ILI, HX ITOJIOXKCHHEC B
HCpHOI[H‘-ICCKOﬁ CHUCTEMEC XMMHNYCCKHNX




anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTPOSHHSI AaTOMOB.
OO6mue ¢puznueckre CBOMCTBA
METaJIOB

15

CrmuiaBbl METaJUIOB.
DNEKTPOXUMHUECKUN Psifl
HanpsHKeHUH METAIIIOB

16

XUMHUYECKHE CBOMCTBA BaKHEHUIIINX
METaJUIOB (HATPHUH, KT, KaIbIUH,
MarHuy, aIIOMUHUN) U UX COSAMHEHUIN

17

XUMHUYECKUE CBOWCTBA XpOMa, MEIU U
UX COeJUHEHUN

18

XuMHu4YecKre CBOMCTBA ITUHKA, JKelle3a
U UX COCTUHEHUHN

19

[IpakTuyeckas padora Ne 2. "Pemenue
IKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Metap»"

20

Hemerannel, ux mnoyioxxenue B
[Iepronnueckoit cucTeMe XUMUYECKUX
anemenToB /I. 1. Menaeneera u
O0COOEHHOCTH CTPOEHHUS aTOMOB

21

dusznyeckrue CBOMCTBA HEMETAIIOB.
AnoTponusi HEMETaIOB (Ha IpUMEpe
KHUCTI0poJ1a, cephl, hocdopa u
yriiepo/ia)

22

XuMHu4JecKre CBOMCTBA TajlOreHOB,
Cephl U UX COCTMHEHUN

23

XuMH4yecKrne CBOMCTBA a30Ta,




dbocdopa 1 Ux CoOeTUHECHUIA

24

XHUMHUUYECKUE CBOMCTBA yIIIepoa,
KPEMHUS U UX COCIMHEHUIN

25

[IprMeHeHne BaXKHEUIIINX HEMETAIIOB
U UX COCTUHEHUH

26

O0001enre 1 CHCTEMATH3AIUS
3HaHUH 110 Teme «HemeTamen).
Brruucienus mo ypaBHEHUSIM
XUMHYECKHUX PEaKIui U
TEPMOXHUMHYECKHUE PACUETHI

27

[IpakTuueckas padora Ne 3. «Pemienue
JKCIIEPUMEHTAJIBHBIX 3a7a4 110 TeEMe
"Hemeraisr"»

28

KonTtponbHast pabora no Temam
«Metamey u «HemeTtamnbsn)

29

HCOpFaHI/I‘IeCKI/Ie 1 OPTraHUYICCKHUC
KHCJIOTHI. HeOpraHI/I‘leCKI/IC u
OpTaHU4YC€CKUC OCHOBAHU

30

AM@oTepHbIe HEOpraHU4eCcKue U
OpraHUYECKHUE COCIUHECHUS.
['eHeTnyeckas CBs3b HEOPraHUUECKUX
U OpPraHUYECKUX BELIECTB

31

Ponb xumun B obecieueHun
9KOJIOTMYECKOM, SHEPreTHYEeCKON U
MUIIEBON O€30MaCHOCTH, Pa3BUTUHU
MeEAUIIMHBI

32

[IpencraBnenust 06 0OMIMX HAYYHBIX
IMpUHOUITIAX IMPOMBIIIJICHHOT'O




MMOJTy4YCHUA BayKHEHIITIX BCIIIECTB

33 Yenosek B MHPEC BCIICCTB U

MaTepHaoB

34 XUMUA U 3J0pOBbE YEIOBEKA

OBILEE KOJIMYECTBO YACOB I10
[NPOTPAMME

34







YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI U151 YAEHUKA

METOAUYECKHUE MATEPHUAJIbBI 1JIAA YUUTEJIA

HHUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

HUHTEPHET






