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IHHOSACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpOBHE CpelHero ooOiero o00pa3oBaHUs
paspaborana Ha ocHoBe DenepanpHoro 3akoHa ot 29.12.2012 Ne 273-d3 «O6
obOpazoBannu B Poccuiickoit ®denepanuuy», TpeOOBaHMA K pe3yJbTaTaM OCBOCHUS
denepanbHOi 00pa30BaTENbHON MPOrpaMMbl CpeaHEro oOmero o0pa3oBaHUs
(®OIT  COO), npencraBneHHbIXx B DenepaibHOM  rOCYJIapCTBEHHOM
oOpazoBarenbHoM crangapre COO, c¢ yuérom KoHuenuuu mnpenoaaBaHus
y4eOHOro mpeamera «XuUMHS» B 00pa3oBaTeNbHBIX OpraHu3anusx Poccuiickoit
denepanuy, peamu3yIONIMX OCHOBHBIE O0pa3oBaTelbHbIE MPOrpaMMbl, U
OCHOBHBIX TONOXeHU «Crparerun pa3BuTusi BocnuTanuss B Poccuiickoi
@epnepanuu Ha nepuoa 10 2025 rona» (Pacnopsikenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0/0B K pa3paboTKe MporpamMmbl 1O XUMHUHU, K OINpPEACICHUIO
oO1elt crpareruu o0y4eHusl, BOCIIMTAHUS U Pa3BUTHs 00ydaroUIuxcsi CpeAcTBaMu
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 0a30BOM YpOBHE COCTAaBHIIN
koHUentyanbHble noioxenus GI'OC COO o B3aMMOOOYCIOBIEHHOCTH LEJIEH,
CoZlepKaHUs, PE3yJIbTATOB OOydYeHUs M TpeOOBaHUM K YPOBHIO IOATOTOBKHU
BBIITYCKHUKOB.

XHUMHUYECKOE oOpa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKAMU
00111e00pa30BaTeIbHON  OpPraHu3alvK, SBJISIETCS HEOTHEMJIEMON YacThi0 HX
oOpazoBaHHOCTH. OHO CIY>)KHT 3aBEpIIAIOIIMM  3TAallOM  peaju3alud  Ha
COOTBETCTBYIOIIEM €My 0a30BOM YpOBHE KIIOYEBBIX LIEHHOCTEH, MPHUCYLIUX
LEJIOCTHOM CHCTEeME XUMHUYECKOTO o00pa3oBaHusA. OTHU IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPObI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIEH KYJIbTYpPhI
YEeJIOBEeKa, a TaKXe OSKOJOTMYECKHM OOOCHOBAHHOIO OTHOIIEHHUS K CBOEMY
3I0POBBI0 M NPUPOAHON cpene. Peanusyercs xumuuyeckoe oOpa3oBaHue
00yJaromMXcsl Ha YPOBHE CPEIHETo OO0IIero oOpa3oBaHUs CpeICTBaMU Y4eOHOTO
npeamMera «XHMHS», CONEpPKAHHE M TOCTPOCHHE KOTOPOTO OINpENEICHbl B
nporpaMme MO XUMHUHU € YYETOM CHEUM(PUKH HAYKHM XUMHH, €€ 3HA4YCHHS B
NO3HAHWU MPUPOJbI U B MaTEpPUAIBHOW KU3HU OOLIECTBA, a TaKXKe C y4ETOM
o0muMX [egeid W NPHUHIMIOB, XapaKTEPU3YIOLIIUMX COBPEMEHHOE COCTOSHUE
CHUCTEMBI cpesiHero odiero oopazoBanus B Poccuiickoit denepannm.

XUMHSI KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAayK HUIPAeT OCOOYIO POJib B
COBPEMEHHOW LMBUIIM3ALMM, B CO3JaHUM HOBOW 0a3bl MAaTepUaIbHOU KYJIbTYpPBHI.
Ona BHOCHUT CBOH BKJaJa B (JOPMUPOBAHKE PAMOHAIEHOTO HAYYHOTO MBIIUICHUS,
B CO3[JaHUE LIEJIOCTHOTO MPEJCTABICHUS 00 OKPYXaloIIeM MHUpPE KaK O €IUHCTBE
IPUPOABI M YEJIOBEKa, KOTOpoe (OpMHUPYETCS B XMMHUU HA OCHOBE MOHUMAaHUS



BELIECTBEHHOI'O COCTAaBa OKPYXKAIOLIEr0 MHUpPa, OCO3HAHHS B3aUMOCBA3U MEXIY
CTPOEHHEM BEILIECTB, UX CBOMCTBAMHU U BO3MOYKHBIMH 00J1aCTSIMU TPUMEHEHUSI.

TecHO B3aMMOJEUCTBYSI C APYTMMU €CTECTBEHHBIMU HayKaMH, XMUMUS CTaja
HEOTHEMJIEMOM YaCThI0 MUPOBOU KYJIbTYPbl, HEOOXOIUMbIM YCIIOBUEM YCIEIIHOTO
Tpyda M KHU3HU Kaxaoro uigeHa oéOmectBa. CoBpeMeHHas XMMHS Kak Hayka
co3ujaTeNibHas, KaKk HayKa BBICOKMX TEXHOJOTHWI HalpaBlieHA HAa pElIeHUue
rJI00AIbHBIX MPOOJIEeM YCTOMYMBOTO pa3BUTHUSL YEJIOBEUECTBA — CHIPbEBOM,
SHEPreTUYECKOM, MUIIEBOM, SKOJIOTMYECKON O€30IaCHOCTH U OXPaHbI 3J0POBBS.

B coorBercTBUM ¢ OOIIMMHM LENSIMH W TNPUHLUIIAMH CPEIHEro OOLIEro
oOpazoBanus coaepkanue npeamera «Xumus» (10-11 kimaccel, 6a30BbIN YPOBEHB
U3Y4YEHUS) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJATOTOBKY
oOyyJaronuxcsi, HEOOXOJMMYI0O KM JJIS BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OPUEHTHUPOB, YCIEUIHOTO BKJIIOUEHHUS B JKU3Hb COLUYMA, MPOJOJIKEHUS
o0pa30BaHMs B pa3IUYHBIX 00JACTIX, HE CBI3aHHBIX HEMOCPEACTBEHHO C XUMHEH.

CocraBnstomuMu  nipemMeTa  «XUMHS»  SIBISIOTCS  0a30BbIe  KypChl —
«Opranuveckass xumus» u «OOmEas v HeoOpraHuyeckas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJEP’KaHMsI KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOIl HAYKHU: CUCTEMA
3HAHUU M0 HEOPTAaHMYECKOM XUMHUHU (C BKIIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHnyeckon xumuu. GOpMUpPOBAHUE JTAHHOM CHUCTEMBI 3HAHUU NPU HW3YyUEHUH
npeaMeTa oOecrnedyrBaeT BO3MOXKHOCTh PAacCMOTPEHHUS BCEro MHOrooopasus
BEIIECTB HA OCHOBE OOIIMX MOHSATUH, 3aKOHOB U TEOPUN XUMUHU.

Ctpykrypa coaepkaHusi KypcoB — «Opranuueckas xumusi» u «OOmas u
HEOpraHWYecKas XuMmus» copMupoBaHa B MporpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOIO TNOJXO0Ja K H3y4YeHHI0 ydeOHOro Marepuana U 0O0ycJoBlieHa
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW Ha  ONpeNeNEHHBIX
TEOPETUYECKUX YpPOBHSX. Tak, B Kypce OpPraHMYECKOM XHWMHHU BEIIECTBA
paccMaTpUBaIOTCSI Ha YPOBHE KIIACCUYECKOM TEOPUU CTPOEHUS OPraHUYECKHX
COCIMHEHHMI, a TakKe€ Ha YpPOBHE CTEPEOXMMHUYECKUX M DJIEKTPOHHBIX
OpeJICTaBIeHUd O cTpoeHuu BemlecTB. CBeaeHHMs 00 H3yyaeMbIX B Kypce
BEIIECTBAX JAIOTCS B PA3BUTHUHU — OT YIJIEBOJOPOJIOB JO CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COCAUHEHUN. B Kypce OpraHMYecKOd XUMHM II0Jy4YarOT pa3BUTHE
chOopMHUPOBAaHHbIE HA YPOBHE OCHOBHOI'O O0IEro 0O0pa3oBaHUs MEepBOHAYAIbHBIC
MPEICTABIICHUS O XUMHUYECKOUN CBSI3M, KIACCHU(UKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKOIN pEaKIIUH.

[Ton HOBBIM yrioMm 3peHUsi B IMpeaMeTe «XHUMHs» 0a30BOr0 YpOBHS
paccMaTpuBaeTCs UW3YUYEHHbIH Ha YpPOBHE OCHOBHOTO 00miero oOpa3oBaHUs
TEOpETHUUECKHii MaTepuadl U (AaKTOJIOTHUECKHE CBEIACHHMS O BEIIeCTBaX U
XUMUYECKON peaknuu. Tak, B 4acTHOCTHU, B Kypce «OOmas u HeopraHU4ecKas
XUMUS» OOyYaroIIMMCsl TPEIOCTaBIAETCS BO3MOXHOCTh OCO3HATh 3HAYEHUE



NEPUOUYECKOTO 3aKOHA C OOIMIETCOPETUYECKUX U METOJOJIOTHYECKUX TO3UIIUH,
riyoke TMOHSATh HMCTOPUYECKOE H3MEHEeHHE (QYHKIMI 3TOro 3akoHa — OT
0000111a011Iel 10 00BSACHAIONIENH U TPOTHO3ZUPYIOIIEH.

Enunas cucrema 3HaHMM O BAXKHEWIIHUX BELIECTBAX, UX COCTaBE, CTPOEHUH,
CBOMCTBAax W NMPUMCHCHHH, a TAKXKE O XMMHUUYECKHX PEAKIUSIX, UX CYITHOCTH M
3aKOHOMEPHOCTSIX MpOTEeKaHus JomnoyiHseTcs B kKypcax 10 m 11 knaccos
DJIIEMEHTAMH COJEP’KaHUsI, HMEIOIIMMH KYJbTYPOJOTUYECKUM W TPUKIAAHON
XapakTep. OTH 3HaHHMS CHOCOOCTBYIOT IOHHUMAHHUIO B3aMMOCBS3U XUMHUU C
JIPYTUMHU HayKaMH, PacKpbIBAlOT €€ POJb B TO3HABATEIHHON W TMPAKTUYECKOU
NESITETPHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHHUSA K IIPOIECCY
TBOpUYECTBAa B 00JACTH TEOPUU M MPAKTUUYECKUX MPUIIOKEHUNA XUMHH, TTOMOTaIoT
BBITYCKHUKY OPHEHTHPOBAThCSA B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npoOiemMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIMBATh WHGOPMAIUIO U
OpUMEHSATh €€ IS TIOTIOJNIHEHWS 3HAHWH, peNIeHUS WHTEUICKTYalbHbIX U
HKCIIEPUMEHTAILHBIX MCCIIEI0BATENHCKUX 3a/1adu. B 11e10M cojepkanrue yaeOHOTO
npeaMera  «XUMHS»  JaHHOTO  YPOBHS  M3YYCHHS  OPUEHTUPOBAHO  Ha
dbopMupoBaHre y OOYYAOIIMXCS MHPOBO33PEHUECKOW OCHOBBI IS TIOHMMAHUS
bunocohckux HaEH, TaKuX KaK: MaTepUabHOE €IWHCTBO HEOPTAaHHMYECKOTO M
OPTraHUYECKOTO MHUpa, OOYCIOBIEHHOCTh CBOMCTB BEIIECTB HX COCTaBOM U
CTPOEHHEM, I[103HABAEMOCTh TPUPOJHBIX SBJICHUM IMyTEM OKCIIEpUMEHTAa U
peIICHUS TPOTHBOPCYUH MEKIYy HOBBIMH (aKTaMH H  TCOPETUUCCKUMHU
MPEANOCHUIKAMHU, OCO3HAHNE POJIM XUMHUHU B PEIICHUU SKOJOTHUECKUX Tpodiem, a
TakKe MPo0JIeM COepeKEHUST IHEPTETUIECKUX PECYPCOB, CHIPhsI, CO3/IaHUS HOBBIX
TEXHOJIOTUN U MaTEPHUAJIOB.

B nmmane pemenus 3amad  BOCIMTAHMS, Ppa3BUTUS W COIMAIM3AIUU
oOydJaronuxcst TPUHATBIE MPOrpaMMON MO XHMHUHM TOJIXOIbI K OIPEIEICHHUIO
colepkaHUsT M TOCTPOCHHSI TpeAMETa MpeaycMaTpuBaroT (OPMHPOBAHUE
YHUBEPCAIBHBIX YUYEOHBIX JCHCTBUH, UMEIOMUX 0a30BO€ 3HAYCHHUE IS
Pa3NUYHBIX BHUJIOB JICSITEIBHOCTU: pEIIEHUs TMpoOJieM, TOUCKa, aHalu3a W
00paboTku uHOpMaILK, HEOOXOIUMBIX ISl TPUOOPETEHUS OIbITA MPAKTUIECKON
U HCCIIEIOBATENbCKONU JCATEILHOCTH, 3aHUMAIOIEH Ba)kKHOE€ MECTO B IMO3HAHUU
XUMUH.

B mpaktuke mpemonaBaHuWs XUMUW KaK Ha ypPOBHE OCHOBHOTO OOIIETO
00pa3oBaHus, TaK M HA YPOBHE CPEIHET0 0OIIEro 0Opa3oBaHMs, IIPH ONPEACICHUN
coJiepKaTeIbHOM XapaKTEepPUCTUKHU IIeJIed H3Yy4YeHHUs MpeJMeTa HalpaBiIeHUEM
MIEPBOCTETICHHOW 3HAYMMOCTH TPAJAMIIMOHHO TpH3HAETCS (HOPMHUPOBAHHE OCHOB
XUMUYECKON HAyKH KaK 0OJIAaCTH COBPEMEHHOTO €CTECTBO3HAHWSI, MPAKTUYECKON
JESTETLHOCTH YE€IOBEKa M KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOU KyIbTypbl. C



METOJIMYECKOW TOYKM 3PEHHUSI TAKOW NOAXOJ K OIPEIACICHHUIO LIEJNEH W3y4YeHUs
IpeIMETa SBJISICTCS BIIOJIHE ONPABAAHHBIM.

CorynacHO JaHHOM TOYKE 3pEHUS TJIABHBIMHM ILEJISIMH H3Y4YEHHUS MpeaMeTa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) ABnsAIOTCS:

e (opmupoBaHue CcUCTEMbl XUMUYECKUX 3HAHUM Kak  BaKHEHIIEH
COCTABJISIIOIIECH €CTECTBEHHO-HAYYHOU KapTUHBI MUpPa, B OCHOBE KOTOPOM
JeXaT KIIIOUYEBBIC MOHSATHS, (yHIAMEHTAJbHbIC 3aKOHBI U TEOPUU XUMUHU,
OCBOCHHME SI3bIKa HAyKH, YCBOCHHME WM IOHMMAHHE CYIIHOCTH JOCTYIHBIX
0000I1IeHNIT MUPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HCTOpUEH
UX Pa3BUTHUS U CTAHOBIICHHUS,

e (opmupoBaHue U pa3BUTUE NMPEICTABICHUN O HAYYHBIX METOJAX MO3HAHUS
BEIIECTB M XHUMHUYECKHX peakiui, HEOOXOMUMBIX [UIsi TPHOOpETECHUS
YMEHUM OpPUEHTHUPOBATHCS B MHUPE BEIIECTB U XUMUYECKUX SIBJICHUU,
UMEIOIIMX MECTO B MPUPO/JIE, B TPAKTUUECKON U MOBCETHEBHOM KU3HM;

e pa3BUTHE YMEHHUMU U CIIOCOOOB AECATENBHOCTH, CBA3AHHBIX C HAOIIOACHUEM U
OOBSCHEHHEM XHMHUYECKOTO 3KCIIEPUMEHTA, COOJIOJEHUEM IpPaBHII
0e301acHOro oOpaIeHus ¢ BEIISCTBAMM.

Hapsimy ¢ aTuM, copepkarenbHasi XapaKTepUCTHKA LIeJIed U 3a7a4 U3yUYEHUs
peaMeTa B IporpaMme 1Mo XUMHUHM yTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpelHero oduiero oopazoBanus. Ceronns B
OpEenoJaBaHUM XUMHHM B  OOJIbIIEH CTENEHH OTHAETCS  MPEANOYTEHUE
IPAaKTUYECKONM KOMIIOHEHTE COJIep)KaHusi OOydyeHUs, OpPUEHTUPOBAHHON Ha
MOJITOTOBKY BBIMMYCKHUKA 00I11€00pa3oBaTEIbHOM OpraHu3aliy, BIAACIOUIETO He
HAa0OpoOM 3HaHUM, a (PYHKIHOHAJIBLHOW TI'PaMOTHOCTBIO, TO €CTh CIOCOOaMU U
YMEHUSIMU aKTUBHOTO TOJIYYEHHUs 3HAHUW U MPUMEHEHUS UX B PEalbHOMN >KU3HU
JUISL peIIeHUs] TPAKTUYECKUX 3a/1au.

B cBsa3u ¢ 3TUM TOpU U3ydYeHHHM TMpeaMera «XUMUsS» JIOMUHHPYIOIIEe
3HaUYEHUE NMPUOOPETAIOT TAKKE 1IeJIU U 3aJ1a4H, KaK:

ajantanus 00y4arolMXcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIEIOCS MUPA,
(bopMHpOBaHHWE  MHTEJUIEKTyaJIbHO  Pa3BUTOM  JIMYHOCTH, T[OTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSTEIbHOMY HPHUHATHUIO TPAMOTHBIX
pelIeHN B KOHKPETHBIX KU3HEHHBIX CUTYAIUSX, CBA3aHHBIX C BEIIECTBAMHU U HX
PUMEHEHUEM;

dbopMupoBaHWEe y O0OyYaroOlUMXCsl  KJIIOYEBBIX HABBIKOB  (KJIIOUYEBBIX
KOMIIETEHLIMI), HMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JUIsl PA3IMYHBIX BHUJIOB
NeSATENBHOCTH: PEIIeHUs poOJeM, MOUCKa, aHAIM3a U 00paboTKK MH(POPMAIIUH,
HEOOXOJMMBIX JUIsl TPUOOPETEHUs! OMbITa ACATENbHOCTH, KOTOpas 3aHUMAaeT
BAXHOE MECTO B IMO3HAHMUM XHWMHH, a TaKXKe i1 OUEHKH C TO3ULUil



HKOJIOTUYECKON O€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMHUYECKHX
IPOLIECCOB HA OPraHMU3M U€JIOBEKa U MIPUPOAHYIO CPELLY;

pa3BUTHE TO3HABATEIBHBIX HHTEPECOB, MHTEJUICKTYAIbHBIX M TBOPUYECKUX
CHOCOOHOCTEH 00yUaroImMXCcs: CIIOCOOHOCTH CaMOCTOATEIBHO MPHOOPETATh HOBBIC
3HAHUS 110 XUMHUU B COOTBETCTBHUH C )KHU3HEHHBIMU MOTPEOHOCTSAMU, UCTIOIB30BATh
COBpEMEHHbIE MH(POPMAIIMOHHBIE TEXHOJIOTUU ISl IOUCKA M aHalIu3a y4yeOHOU U
HAYYHO-IIOMYJISIPHON MHPOpPMALMM XUMHUYECKOTO COJIEPIKaHuUs;

dbopMupoBaHKE U pa3BUTHE Y 00yJAIOIIUXCS ACCOIIMATUBHOTO U JIOTHYECKOTO
MBINIJIEHU S, HAOJFOAaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPhIE OCOOCHHO
HEOOXOJMMBbI, B YaCTHOCTH, MpH IJIAHUPOBAHUM U MPOBEACHUM XHUMHUYECKOTO
IKCIEPHUMEHTA;

BOCIIMTaHHE Yy OOyyarommxcs YOSKIEHHOCTH B T'YMaHHUCTUYECKOU
HANpPaBIEHHOCTH XUMHUH, €€ BAXKHOW POJM B PEHICHHH TI00ANIbHBIX MpPoOIieM
paIMOHAIBHOTO MPUPOIONOIB30BaHUS, TIOTIOJIHEHUS YHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUs NPUPOJHOTO PABHOBECHS, OCO3HAHMSI HEOOXOIUMOCTU OEpeKHOIro
OTHOIIEHUS K IPHUPOJIE M CBOEMY 3/I0pPOBBIO, a TaKK€ IPUOOpPETEHHs ONbITa
UCTIONB30BAaHUSl TOJIYYCHHBIX 3HAHUM I TPUHATHS TPaMOTHBIX PEUICHHH B
CUTYaIUsX, CBA3aHHBIX C XUMHUYECKUMH SBJICHUSMHU.

B yueOnom mnane cpeanero oo6miero oOpa3oBaHHs MpPEAMET «XUMUS)
0a30BOro ypoBHS BXOAMT B COCTaB IMpeaMeTHO obnactu «EcTecTBeHHO-HAy4YHbIE
IPEIMETBI».

OO11ee YMCII0 YacoB, OTBEAEHHBIX ISl U3YUEHUS! XUMUH, HA 0230BOM YPOBHE
cpenHero oOmiero oobpasoBanus, coctabiser 68 yacos: B 10 kmacce — 34 gaca (1
yac B HeJento), B 11 kinacce — 34 yaca (1 yac B Hezento).



COJEPKXAHUE OBYUYEHUA
10 KIIACC
OPTAHUYECKASA XUMUA

TeopeTnyeckue 0CHOBBI OPraHMYECKOM XMMHHU

[Ipenmer opraHnYeCcKON XUMHM: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAYCHUE B
NOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpOEHHS OPraHuyYeCKHUX
coequneHnit A. M. byTiepoBa, e€ ocHOBHBIE no0xkeHHsI. CTPyKTypHBbIE (POpPMYJIBI
OpraHMYecKux BemiecTB. [omoisorusi, wu3omepus. XHUMHYECKass CBA3b B
OpPraHNYeCKUX COCIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

ITpencraBienue o kiaccU(pUKalMu OpraHnyeckux BeuiecTB. HomeHknarypa
OpraHUYeCKUX COEIMHEHHMH (CUCcTeMaThyeckas) M TpPUBHAJIbHbIE Ha3BaHUs
BAKHEUIIMX MPEICTABUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METObl M3Yy4YEHMsS BEIIECTB M HUX IPEBpAIICHUIL:
O3HaKoOMJIEHHE ¢ oOpa3laMu OpraHMYECKUX BELIECTB M MaTepuajlaMM Ha HX
OCHOBE, MOJICIMPOBAaHUE MOJEKYJ OpPraHUYECKMX BEUIECTB, HAONIOACHHUE U
OMMCaHUE JEMOHCTPALIMOHHBIX OIBITOB IO MPEBPAILICHUIO0 OPTAHMYECKUX BELIECTB
P HarpeBaHuu (TUTaBJICHHE, OOYTIMBAHUE U TOPCHUE).

Yriaesoaopoasl

AJKaHBI: COCTaB W CTPOEHWE, IOMOJIOTMYECKHMH psn. MeraH W d3TaH —
npocTelline MNPEJCTABUTENN AalIKaHOB: (PU3MYECKHE U XHUMHYECKUE CBOICTBa
(peakuuu 3aMelleHHs] U TOpPEHUs), HAxXOXXIEHUE B IMPHUPOJE, IOIYyYEHUE MU
IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJOTHUYECKUM psii. DTUIIEH U IMPONMIEH —
IOpOCTEeHIINE NPEACTABUTENN aJKEHOB: (PU3NYECKHE U XHMUYECKHUE CBOMCTBA
(peakuuy TUAPUPOBAHUS, TAJOTCHUPOBAHUSA, TUApATAllMM, OKHUCICHHUS U
NOJINMEPU3ALIIH ), TOJTyYEHUE U IPUMEHEHHE.

Ankanuensl: Oyrtaaues-1,3 u MmerunOyrtamueH-1,3: cTpoeHue, BaKHEWIINE
XMMHUYECKHE CBOMCTBa (peakuusi noiaumepusauuu). ITomyueHne cCHHTETHUECKOIO
Kay4dyKa U pe3UHBI.

AJIKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, FTOMOJOTUYECKUM psifi. ALIETHIICH
— TPOCTEHINNK TPEACTaBUTENb AJIKHHOB: COCTaB, CTPOCHHE, (U3MUECKHE H
XUMUYECKHE CBOMCTBA (pEaklUMM I'MAPHUPOBAHUS, FaJOT€HUPOBAHUS, TUAPATALINAH,
TOPEHMSI), IOTYyUYEHUE U IPUMEHEHHUE.

Apensbl. bensoin: coctaB, crpoeHue, QpU3NYECKHE W XMMHYECKUE CBOICTBA
(peakuuu raJoreHUpOBaHUS U HUTPOBAHUS), MOJIyYEHUE W NPUMEHEHue. Tonyon:
cocmas, cmpoeHue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02eHUPOBAHUSL U HUMPOBAHUS), NOLyYeHue u npumerenue. TOKCUYHOCTH



apeHoB. ['eHeTmyeckass CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKALUMHA K
Pa3IMYHBIM KJIACCAM.

IIpuponHble MCTOYHUKM YTIIE€BOAOPOAOB. lIpupoaHbli ra3 U IOINYyTHBIE
HedTsaHbie Ta3pl. Hedth u €€ mpoucxoxnenue. CrocoObl mnepepaboTku HePTH:
MEPEroHKa, KPEKUHI (TEPMUUYECKUM, KaTaIUTH4YeCKuil), nuponus. [Ipoaykrsl
nepepaboTku HepTH, UX MPUMEHEHUE B MPOMBINIJICHHOCTH U B ObITY. KaMeHHbIN
yroJib U IPOAYKTHI €0 MepepadOTKH.

OKCIIEpUMEHTANbHBIE METOJBl M3Yy4YEHHUS BELIECTB M MX IPEBPAILLCHUI:
O3HaKoOMJIeHHe ¢ oOpa3laMu IUTACTMAcC, KaydyKOB W PE3UHBI, KOJUICKIUU
«Hedpts» u  «Yromp», MOAETUPOBAHUME  MOJEKYJI  YIJIEBOAOPOJIOB U
raJIOr€HONPOU3BOIHBIX, [TPOBEICHUE NPAKTUYECKON pabOoThl: MOJyYEHHUE ITHIIEHA
Y U3YYECHHUE €TO CBOMCTB.

Pacu€rHble 3anaum.

Borunicnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuuud (macchl, o0BbEMa,
KOJIMYECTBA MCXOJHOIO BEIECTBA WIM IPOAYKTA PEAKUMU 110 U3BECTHBIM Macce,
00BEMY, KOIIMYECTBY OJHOTO U3 UCXOAHBIX BEIIECTB WIN IPOJYKTOB PEAKIIUN).

Kuciopoacoaepxkamue opraHu4ecKue coeAMHEHUA

[IpenenbHple OQHOATOMHBIE CIHMPTHL. MeETaHOJ W 3TAHON: CTPOCHHE,
¢usznyeckue U XHUMUYECKHE CBOMCTBA (pEaKkiUH C aKTHUBHBIMH METaJUIaMH,
raJIOrT€HOBOJIOPOJaMy, TOpEHHUE), NpUMEHeHue. BoaopoaHble CBs3M MEXAY
MOJIEKYJIAMHU CIIUPTOB. /[elicTBHE METaHOIa U 3TaHOJIAa HA OPTaHU3M YEJI0OBEKa.

MHoroaromMHsle  COMPTHL. JTWICHIJIMKOJIb W  TJIMLEPUH: CTPOCHHE,
¢usznyeckue W XUMHUYECKHME CBOMCTBa (B3aUMOJICHCTBHE CO  IIEIOYHBIMU
MeTajllaMH, KauyeCTBEHHas pEakUus Ha MHOTOAaTOMHBIE cIUpTHI). JleiicTBuE Ha
opraHusM uenoseka. [Ipumenenue runepusa 1 3THIICHIJIMKOJIA.

®deHon:  cTpoEHHE MOJIEKYNbl, (U3NYECKUE M XHUMUYECKHUE CBOMCTBA.
TokcuunocTts (penona. [lpumenenue gpenona.

Anpaerunpl U kemowuwvl. DopManmpIErHl, ALETAIBIACTHI: CTPOEHUE,
¢usnyeckue U XUMHUYECKHE CBOMICTBa (peaklHUU OKHMCICHHUS W BOCCTAaHOBJICHUS,
KayeCTBEHHBIE PEAKIINH), TIOJYyUYEHUE U IPUMEHEHHE.

OAHOOCHOBHBIE TMpefeNibHble KAapOOHOBBIE KUCIOTHL. MypaBbUHAs H
YKCYCHasi KHCIIOTBI: CTpOCHHE, (PU3MUECKHe U XMMUYECKHE CBOWCTBA (CBOMCTBA,
oOmrue sl Kiacca KHCIOT, peakius 3TepuuKalnn), MoTydeHHe U MPUMEHEHHUE.
CreapuHOBasi U OJEMHOBAs KUCIOTHl KaK MPEACTABUTENN BBICHIUX KapOOHOBBIX
KHCJIOT. Mbl1a Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOILEE IEHCTBHE.

CnoxHble >QUpbl KakK MPOU3BOJHBIE KapOOHOBBIX KHUCIOT. ['uuponus
cnoxHbIX 3¢upos. Kupsl. ['naponus xupos. [Ipumenenne xupos. buonornueckas

POJIb )KHPOB.



VYrneBoabl:  cocraB, KiacCU(HUKanus  YriieBoJoB  (MOHO-, JHU- H
noyiucaxapubl). ['Jroko3a — mpocTeuuii MoOHOCaxapu1: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3UYECKHEe W XHUMHYECKHE CBOMCTBa (B3aUMOJCICTBUE C
ruapokcuom Menu(ll), oxkucimenne ammuadyHbIM pacTBOpoM okcupaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXEHHE TIJIIOKO3bl), HAXOXKJIECHHWE B MPHUPOJE, MPUMEHEHUE,
ouonoruueckas poib. PotocunTe3. OpykTo3a Kak H30MeP IIIFOKO3BI.

KpaxMan u nemironos3a Kak NpupoAHbie noauMepbl. CTpoeHUE Kpaxmaia U
Heuosio3bl.  Pu3Mueckue W XHMHYECKHE CBOMCTBAa Kpaxmayia (TUIPOJIU3,
KaueCTBEHHAsI PEAKIIUS C HOJIOM).

OKCHEpUMEHTAJIBHBIE METOJbl M3Yy4YEHMS BEIIECTB M HUX IPEBpAIICHUIL:
poBe/ieHHe, HAOJIIOJICHHE W OINHMCAHHE JEMOHCTPAIIMOHHBIX ONBITOB: TOPEHUE
CIUPTOB, Ka4€CTBEHHBIE PEAKIIMH OJHOATOMHBIX CHHUPTOB (OKUCIEHUE ATaHOJa
okcuznoM Menu(Il)), MHOroaToMHBIX CHUPTOB (B3aUMOJIEHCTBHE TJUIIEPUHA C
rugpokcuom meau(ll)), anpaeruoB (OKMCIEHUE aMMUAYHBIM PaCTBOPOM OKCHJIA
cepebpa(l) u rumpoxcumom wmemu(Il), B3ammMopeiicTBue Kpaxmana ¢ HOJOM),
IIPOBEICHNUE MPAKTUUECKOU paboThI: CBOMCTBA pacTBOpPA YKCYCHOM KUCIIOTHI.

Pacu€rHble 3anaum.

Borlunicnenuss mo ypaBHEHHMIO XHUMHYECKOW peakuuud (macchl, o0BbEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOJIYKTa PEAKIMH MO M3BECTHBIM MAacce,
00BEMY, KOIMYECTBY OJHOTO U3 UCXOAHBIX BEILIECTB WIH MIPOJYKTOB PEAKIUN).

A30TcozepKale OpraHnueckue COeIMHEHMUS.

AMMHOKHCIIOTHI KaKk am(pOTepHble Oopranudeckue coeauHenus. Gusnyeckue
U XMMHUYECKHE CBOWCTBA aMUHOKHUCIOT (Ha MpuMepe INMUuHA). bronornuyeckoe
3HAYE€HWE aMUHOKHCIIOT. [lenTunbl.

benku kak NpUpPOAHBIE BBICOKOMOJIEKYJIApHbIE coenuHeHus. llepBuunas,
BTOpUYHAsg M TPETHUYHAs CTPYKTypa OeiakoB. XUMHYECKHE CBOMCTBA OEIKOB:
TUAPONIN3, ICHATYpALlHsl, KAYeCTBEHHbIE PEAKIIMKU Ha OEJIKU.

OKCIEpUMEHTAIbHBIE METOJbl HM3YYEHHsS BEIIECTB M HUX MPEBPAIICHUIL:
HaOJI0/ICHUE U ONMCAaHUE JIEMOHCTPAIMOHHBIX OIBITOB: ACHATYypalus OEIKOB Mpu
HarpeBaHUM, LIBETHbIE PEAKIIMK OEIKOB.

BbicokoMoJIeKy IsIpHbIe COeIUHEHH S

OCHOBHBIE MOHATHS XUMUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJIUMEPHU3ALUHU, CPEIHSS MOJIEKYJIIpHAs
macca. OCHOBHBIE METOABI CHHTE3a BBICOKOMOJIEKYJIIDHBIX COEAMHEHUN —
MOJIMMEPHU3ALMS U TOJTUKOHICHCALIHS.

DKCHEepUMEHTAIbHBIE METOJbl HM3YYEHHS BEIIECTB M HUX MPEBpaIlCHUI:
O3HaKOMJIEHHE C 00pa3laMy MPUPOAHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.

MexnpeaMeTHbIE CBSI3H.



Peanuzanus MexxnpeaMeTHBIX CBS3€M MPU U3YYEHUU OPraHUYECKOM XUMHUHU B
10 kmacce OCYIIECTBISIETCS 4Yepe3 HCIOJIb30BaHWE KaK OOIIMX €CTeCTBEHHO-
HAay4YHBIX TOHSITUWA, TaK W TOHSITUU, SIBIAIOIIUXCS CUCTEMHBIMHU JJISI OTIEJIBHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT O [IUKIIA.

OO011Me ecTeCTBEHHO-HAYYHbIE MOHSTHUS: SBJICHUE, HAYYHbIN (aKT, TUIIOTE3a,
3aKOH, TEOpHSs, aHAIM3, CUHTE3, KiacCUu(PUKalUs, MePUOAUIHOCTh, HAOIIOICHHE,
U3MEPEHUE, IKCIIEPUMEHT, MOJACIIUPOBAHUE.

@dusnka: Marepus, DJHEPrHUs, Macca, aroM, OJJEKTPOH, MOJIEKyJa,
DHEPTEeTUYECKUN YpPOBEHb, BEIIECTBO, TEJIO, OOBEM, arperaTHoe COCTOSHUE
BEIIECTBA, (PU3NUECKUE BETUUMHBI U €AUHUIIBI UX U3MEPEHUSI.

buonorus: kierka, opranusMm, Ouochepa, oOMEH BEIIECTB B OpraHHU3ME,
dboTocuHTE3, OMOJOTMYECKH AaKTUBHbIC BellecTBa (O€NKH, YIJIEBOJbI, KHUPBI,
(bepMeHTHI).

['eorpadus: MuHEpaAIBI, TOPHBIC TOPOJIBI, TOJIE3HBIC MCKOTAEMbIC, TOILIUBO,
pecypchl.

TexHoyOrus: NUUIEBBIE MPOAYKTHI, OCHOBBI PAlMOHAJIbHOIO IHUTaHUS,
MOIOIIIAE CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaTbl, MaTEpUAIIbI U3
VCKYCCTBEHHBIX U CHHTETUYECKHX BOJIOKOH.

INIAHUPYEMBIE PE3VJIbTATBI OCBOEHM A [TPOI'PAMMBI 110 XMUMHWN
HA BA30OBOM YPOBHE CPEJAHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3yJbTaTaM OCBOCHUS
oOy4JarolMMUCsl MPOrpaMM CpeAHero oO0miero o0pa3oBaHUs (JUYHOCTHBIM,
METanpeJMETHbIM W TpeaMeTHbIM). HayuHo-meToaudyeckoil OCHOBOM s
pa3pabOTKH IUIaHUPYEMBIX PE3yJIbTaTOB OCBOEHHUS MPOrPAMM CPEIHEr0 OOIIEro
00pa30BaHus SABIISIETCS] CUCTEMHO-EATEIbHOCTHBINA MTOAXO/.

B cooTrBeTcTBUM C CHCTEMHO-IESITEIBHOCTHBIM IOAXOAOM B CTPYKTypE
JIMYHOCTHBIX PE3yJbTAaTOB OCBOCHUS MpEeAMETa «XHUMHS» Ha YPOBHE CPEIHErO
00111eT0 00pa30BaHuUs BBIICICHBI CIAEAYIONUE COCTABIISIONIUE:

OCO3HaHHE OOYYaIOIUMUCS POCCUUCKON TPaKJaHCKOW HUIACHTUYHOCTH —
TOTOBHOCTH K CaMOPa3BUTHIO, CAMOCTOSITEIIBHOCTH U CaAMOOIIPEAEIEHUIO;

HAJIMYUe MOTUBAIIMU K O0y4EHHUIO;

[[eJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUMN JTMYHOCTH HA OCHOBE
KJIFOUEBBIX LICHHOCTEW M UCTOPUUYECKUX TPAIULIMA 0a30BOM HAYKU XHUMUMU;

TOTOBHOCTh M CIOCOOHOCTh OOY4YaloOIIMXCsl PYKOBOJACTBOBAaTHCS B CBOECH
JEATENBHOCTH LIEHHOCTHO-CMBICIIOBBIMA YCTAHOBKAaMH, IMPUCYIIUMHU LIEIOCTHON
CUCTEME XMMHUECKOro o0pa3oBaHMs;



HaJU4Iue TMPaABOCO3HAHUS AYKOJOTHUECKON KYJIbTYpPhl U CIIOCOOHOCTH CTaBHUTh
eI U CTPOUTH KU3HCHHBIC TIJIaHBI.

JIM4HOCTHBIE PE3YyJbTAThl OCBOCHHS IMpPEIMETa «XHUMHUS» JIOCTUTAIOTCS B
€AMHCTBE YYEOHOM U BOCHUTATEIBHOM JIEATEIIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COIUOKYJIBTYPHBIMHU, TyXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HAcalaMd POCCHMCKOTO T'PakJIaHCKOro OOIIeCTBa, NMPUHSATHIMA B OOIIECTBE
HOpMaMHU W  TIpaBWJIaMH  TIOBEJEHHUS,  CIIOCOOCTBYIOIIMMHU  IIpoIieccam
CaMOMO3HAHUS, CaMOPA3BUTUS W HPABCTBEHHOTO CTAHOBJICHUSA JIUYHOCTH
00yJaromuxcs.

JIMYHOCTHBIE pE3yJbTaThl OCBOCHUS MpeaMeTa «XHUMUS» OTPAXKAIOT
c(hOPMHUPOBAHHOCTh OIBITA [MO3HABATEIIPHOM M MPAKTHUUYECKON JeATEITbHOCTU
00yJaroIMXCsl MO peaanu3aluy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIe B
YacTH:

1) rpaaaHCKOTO BOCIIMTAHMS:

0CO3HaHMS 00YUYAIOIIUMHUCS CBOUX KOHCTUTYIITMOHHBIX IIPaB M 00s3aHHOCTEH,
YBKEHUS K 3aKOHY U IIPaBOIOPAJIKY;

MPEJCTABICHUS] O COLMAIbHBIX HOPMax M MPABUAJIAX MEKINYHOCTHBIX
OTHOIIICHUH B KOJUICKTHUBE;

FOTOBHOCTH K COBMECTHOM TBOPYECKOM JEATEIIBHOCTA IMPH CO3JaHUU
y4eOHBIX MPOCKTOB, PEIICHWH YYCOHBIX M IMO3HABATEIIBHBIX 3aJ1a4, BBIITOJIHECHUU
XUMHUYECKUX DKCTICPUMEHTOB;

CIIOCOOHOCTH TOHUMATh M NPUHUMATh MOTHUBBI, HAaMEpPEHHUsI, JIOTUKY H
apryMEHTBI JPYTUX MPU aHATU3€ PA3IMYHBIX BUJIOB YUYEOHOU €S TEIbHOCTH;

2) IAaTPMOTUYECKOT0 BOCTTUTAHUSA:

IIECHHOCTHOT'O OTHOLICHUSI K HMCTOPUYECKOMY M HAy4YHOMY HACJEAUIO
OTCYECTBCHHON XMMHUH,

YBOKEHHS K TIPOIIECCY TBOPYECTBA B 00JIACTH TEOPUU U MPAKTUYECKOTO
MIPUMEHEHHUSI XUMHUH, OCO3HAHHS TOTO, YTO JOCTH)KCHUS HAYKH €CTh PE3yJbTar
JUTMTEIBHBIX ~ HAONIOACHUN, KPOIOTIMBBIX  DKCIICPUMEHTAIbHBIX  ITOMCKOB,
MIOCTOSSHHOTO TPYJla YYEHBIX U MIPAKTUKOB;

MHTEpECA W TMO3HABATEJIbHBIX MOTHBOB B IMOJYYEHUH U MOCIECAYIOUIEM
aHaymM3e WH(POpPMAIUU O MEPEAOBBIX JOCTIKCHHUSIX COBPEMEHHOW OTEYECTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUS:

HPABCTBEHHOI'O CO3HAHMS, STUUECKOrO TTOBEICHUS,

CITIOCOOHOCTH OIIEHUBATh CUTYyallMU, CBA3aHHBIC C XUMUYECKUMHU SIBJICHUSMH,
Y MPUHUMATh OCO3HAHHBIC PEUICHUS, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE
HOPMBI U LICHHOCTH;



TOTOBHOCTH OLIEHMBAaTh CBOE MOBEAEHUE M IOCTYIIKM CBOMX TOBapUIIEH C
MO3UIIMI HPABCTBEHHBIX M IPAaBOBBIX HOPM M OCO3HAHHWE MOCJIEACTBUN 3THUX
MOCTYTIKOB;

4) popmMupoBaHHS KYJIbTYPHI 310POBbS:

NOHMMAaHHUs [EHHOCTEH 370poBOro W 0Oe30macHOro o0pas3a JKU3HH,
HEOOXOJMMOCTH OTBETCTBEHHOTO OTHONICHHS K COOCTBEHHOMY (DU3MYEecCKOMYy U
IICUXUYECKOMY 370pPOBBIO;

coOmro/ieHus mpaBuil Oe30MacHOro oOpalleHusi ¢ BeUlecTBaMU B OBITY,
IIOBCETHEBHOM KU3HU U B TPYIOBOU JAEATEIBHOCTH;

NOHMMAHHUSI LEHHOCTH TPaBWUJl HWHJUBUAYAIBHOTO U  KOJUIEKTUBHOIO
0€30MacHOro MOBE/ICHUS B CUTYAIUsAX, YTPOKAIOIIUX 30OPOBBIO U KU3HU JIIOJICH;

OCO3HaHMS MOCIEJICTBUN M HEMPUSATUS BPEIHBIX MPUBBIUEK (yNOTpeOIeHUs
aJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOI0 BOCIMTAHMS:

KOMMYHUKATHBHOM  KOMIIETEHTHOCTH B  y4eOHO-HCCIIEIOBATEIHCKON
NEeSTENbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NeATEeIIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B PEUICHUHM MPAKTHYECKUX 3a]a4y
COIMAJIbHOM HAIMPaBICHHOCTH (B paMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAKTUIECKOMY M3yUEHHUIO MPodeccuid pa3aIuvyHoro pojaa, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI MO0 XUMHH;

YBaKEHHUS K TPYAY, JIOJAM TPyJa U pe3yabTaTaM TPYAOBOU ESITEIbHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbIOOPY MHIMBHUIYaJbHOH TPACKTOPUHU
oOpazoBaHus, Oyaymieil nmpodeccuy W peaau3alud COOCTBEHHBIX JKHU3HCHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEH K XMMUU, HHTEPECOB U
noTpeOHOCTEH 00IIIeCTBa;

6) 3K0JI0TNYeCKOro BOCIIUTAHMSA:

HKOJIOTHYECKH TIeJIECOOOpPA3HOTO0 OTHOIIECHUS K TPHUPOAC, KaK HCTOYHUKY
CYIIECTBOBAHUS KU3HU Ha 3€MIIE;

MOHUMAaHUSl TJIOOATBHOTO XapakTepa SKOJOTUYECKUX MPOoOsIeM, BIHUSHUS
SKOHOMHUYECKHUX MPOLECCOB HA COCTOSIHUE TPUPOTHON U COL[MATBHON CPEbL;

OCO3HaHMSI HEOOXOJAMMOCTH WCIOJIb30BAHUS JIOCTHXKCHUN XUMHUHU A
pelIeHus: BOMPOCOB PAllMOHATILHOIO MPUPOAONOIb30BAHNUS;

AKTUBHOIO HENPUATUS JACWCTBHH, TMPUHOCIIIMX BpPEH  OKPYKaOUIEH
IPUPOAHON Cpejie, YMEHHsS IPOrHO3MPOBATh HEOJArONPHUATHBIE IKOJIOTHYECKUE
MOCJICICTBUSA NMPEANPUHUMAEMBIX IEUCTBUN U MPEOTBPAIIATh UX;

HaJUYUsl PA3BUTOTO SKOJIOTMYECKOr0 MBIIUIECHUS, IKOJIOTUYECKON KYJIbTYpHI,
OIbITa NEeATENbHOCTU HKOJIOTHYECKOM HaIIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBaTbCA MMM B I0O3HABATEJIbHOW, KOMMYHUKATUBHONW M COLIMAIBHOM



IOPAaKTHKE, CHOCOOHOCTM U YMEHHS AaKTUBHO MPOTUBOCTOSATH HJICOJIOTUU
xemooouu;

7) HUEHHOCTH HAYYHOI'0 MO3HAHUS:

c(OpPMUPOBAHHOCTH MHPOBO33PEHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAyKU U OOIECTBEHHON IPAKTUKH;

NOHMMaHUs cCHeuu(pUKM XUMUU KaK HayKd, OCO3HaHMs €€ poJlid B
GbopMHpPOBAaHMK PALMOHATBHOTO HAYYHOT'O MBIIUICHUS, CO3[aHUU IIEJIOCTHOTO
IpeACTaBlIeHUs 00 OKpYyKaroUleM MUpE Kak O €IMHCTBE NMPHUPOAbI U YeIOBEKa, B
MO3HAHUHM TPUPOJHBIX 3aKOHOMEPHOCTEH U pEIIeHWHu MpoOJeM COXpaHEHUs
IPUPOAHOTO PABHOBECHS;

yOeXKIEHHOCTH B  0OCOOOW 3HAYMMOCTM XHUMHHM JUJII  COBPEMEHHOM
HMBWIN3ALMK: B €€ TyMaHHCTHYECKOM HANpPABICHHOCTH W BAXXHOM pOJIM B
CO3JJaHUU HOBOW 0a3bl MaTepUaIbHON KYyJIbTYpPbl, PEIIEHUU TJI00AIBHBIX MPOOJIEM
YCTOWYHUBOTO Pa3BUTHS YEJIOBEUYECTBA — CHIPHEBOM, YHEPIreTUUYECKOW, MUILIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B Pa3BUTUU MEIUIMHBI, 00ECHEUYEHUU YCIOBUMN
YCHEIIHOTO TPpyAa U SKOJOTUYECKH KOM(POPTHOM IKU3HU KaXKIOrO 4YiEeHa
0OIIIECTBA;

€CTECTBEHHO-HAYYHOM TIpPaMOTHOCTU: IIOHUMaHHUSA CYIIHOCTH METOOB
MO3HAHMSI, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJB30BaTh
NOJTyyaeMble 3HaHUA Ui aHAIU3a U OOBSCHEHUS SIBICHUN OKpPYXKaloIlero Mupa u
MPOUCXOMSAIIMX B HEM U3MEHEHUM, YMEHHUS JieJIaTh 000CHOBAHHBIE 3aKJIIOYCHHS Ha
OCHOBE HAy4YHbIX (AKTOB M UMEIOIIMXCSA JaHHBIX C LEJbl0 MOJXy4YeHUs
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCIIOJIb30BaTh XWMHUYECKHE 3HAHUS IS
penieHus IpoOJieM B peabHbIX KU3HEHHBIX CUTYaIIHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEI0BATENbCKOMN AEATEIbHOCTH;

FOTOBHOCTM M CIOCOOHOCTM K  HENPEpPhIBHOMY OOpa3oBaHUIO U
caM0oOOpa30BaHMI0, K AKTUBHOMY IIOJIYYEHHIO HOBBIX 3HAaHMM IO XHMHH B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTIMU;

MHTEpeca K OCOOCHHOCTSM TpyJAa B pa3nuyHbIX chepax nmpodeccruoHambHOM
NEeSATENbHOCTH.

METANPEIMETHBIE PE3YJIBTATbBI

MertanpeameTHble pe3yibTaThl OCBOEHMsI y4eOHOro InpenMera «XUMus» Ha
YPOBHE CpeHEro 00111ero 00pa3oBaHUs BKIIOYAIOT:

3HAYUMBbIE  JUIA dbopMHpOBaHUA  MHPOBO33PEHHSI  OOYydarOIIUXCS
MEXIMCIUIUTMHAPHBIE (MEXKIIPEAMETHbIE) OOIeHAYYHbIE TMOHITHS, OTPAXKAIOIINE
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa W CHEUU(PUKY METOJOB TIO3HAHUS,
UCIIOJIb3yEMBIX B €CTECTBEHHBIX HayKaxX (MaTepHusi, BEIIECTBO, SHEPIUsl, SIBICHUE,



MPOIIeCC, CUCTeMa, HAy4YHBIM (haKT, MPUHIIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCe0OBaHNE, HAOII0ICHUE, U3MEPECHHE, SKCIIEPUMEHT U IPYTHUe);
YHUBEpCAJIbHbIC yueOHbIEC JIEUCTBUSA (MO3HABATEIbHBIE, KOMMYHUKATUBHEIE,

PETYJISITUBHBIE), o0ecreunBaroIne dbopmupoBanue (GyHKIIMOHATBHOU
TPaMOTHOCTH M COITMAIEHOM KOMIIETEHIIUU 00Yy4aIOINXCs;
CIIOCOOHOCTD oOyuaronmxcs UCTOJIb30BaTh OCBOEHHBIE

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYCCKUE 3HAHUS M YHUBEPCAIbHBIC y4COHBIC
JIEUCTBUA B IIO3HABATEIBLHON U COLIMAIIBHOM MPAKTHUKE.

MeranpeaMeTHble PE3yJabTaThl OTPAXKAKOT OBJIAJICHUE YHUBEPCAIbHBIMU
y4eOHBIMM  TI03HABATCIBHBIMH, KOMMYHHKATHBHBIMA W  PETYyJSTHBHBIMHU
JNEUCTBUSIMH.

OBJaajgenue YHUBEPCAJIbHbIMH Y4eOHBbIMH NO3HABATEJIbHBIMH
JeCTBUSIMMU:

1) 6a3oBbI€e JJOrHYECKHE TeHCTBUS:

CaMOCTOSITeIbHO  (popMyMpoBaTh W aKTyalIM3WpOBaTh  MpoOiIeMy,
BCECTOPOHHE €€ pacCcMaTpUBaTh;

ONPENENATh LIENU JCSATEIbHOCTH, 3aJlaBas MapaMeTpbl U KPUTEPUH HX
JOCTHKEHUSA, COOTHOCUTD PE3YJIBTAThI ACATEIIBHOCTH C MIOCTABICHHBIMU LIEJISIMU;

WCIIOJIb30BAaTh MPU OCBOCHUW 3HAHUM NPUEMBI JIOTMYECKOTO MBILIIJICHUS —
BBLICJISITh XAPAKTEPHBIC MPU3HAKWA TMOHSATHUH W YCTAHABJIMBATH UX B3aUMOCBS3b,
UCII0JIb30BaTh COOTBETCTBYIOIIME MOHATHS JI1 OOBSICHEHUs OTIEIbHBIX (PaKTOB U
SIBJICHUI;

BHIOMpaTh OCHOBAHUSI U KPUTEPUU JJis KJIACCU(PUKAILMU BEIIECTB U
XAMUYECKUX PEAKIIHM;

YCTaHABJIMBATh IPUYMHHO-CICACTBEHHBIE CBS3U MEXKIY HM3YYaEMbIMU
SIBJICHUSIMU,

CTPOUTH JIOTMYECKUE pacCyXJAeHUs (MHAYKTUBHBIC, ACAYKTHUBHBIC, TIO
aHAJIOTHH), BBIABIATH 3aKOHOMEPHOCTH W MPOTHUBOPEUHUSI B paccMaTpPUBAEMbIX
SBJICHUSAX, (DOPMYJIMPOBATH BHIBOABI U 3aKIIIOUCHUS;

IIPUMEHSATh B MIPOLIECCE MO3HAHUS, UCIIOJIb3YEMbIE B XUMUU CUMBOJIMYECKHUE
(3HaKOBBIE) MOJICNIH, MPEOOPA30BHIBATH MOJCIIBHBIC MPEACTABICHUS — XUMUUECKUI
3HaK (CHMBOJI) DJJIEMEHTa, XUMHUYecKas (opmyna, ypaBHEHHE XHUMHYECKOU
peaknuu — TPU PENICHUH YYCOHBIX IMO3HABATEIBHBIX M MPAKTUYCCKUX 3ajad,
MIPUMEHSTh Ha3BaHHBIC MOJICIIbHBIC MPEACTABICHUS I BBIABICHUSA XapaKTEPHBIX
MIPU3HAKOB U3YYa€MbIX BEIIECTB U XUMUYECKUX PEAKIIUU.

2) 0a3oBbIe MCCIIEI0BATEIbCKHE 1eiCTBUSA:

BJIAJICTh OCHOBAMHM METOJIOB HAYYHOIO IO3HAHUS BEIIECTB U XUMHYECKHX
peakuuii;



dbopMyIMpPOBATH 1IN U 3a/1a4U UCCIIEIOBAHUS, UCTIOIb30BATh MMOCTABICHHBIC
U CaMOCTOSITEIbHO C(HOPMYIMPOBAaHHBIE BOIMPOCH B KAa4eCTBE HHCTPYMEHTA
MO3HAHUS W OCHOBBI JJI1 (DOPMHUPOBAHMS THUIIOTE3BI 1O MPOBEPKE MPABMIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUN;

BJIAJICTh HAaBBIKAMHU CAMOCTOSITEIBHOTO IUIAHUPOBAHUS W TPOBEACHUS
YYEHHUECKHX IKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHs HAOIIOJaTh 32 XOJA0M
mpoliecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTaT, (opMyIHpoBaTh
0000IICHHSI ¥ BBIBOJIBI OTHOCHUTEIHHO IOCTOBEPHOCTH PE3YJIHTATOB HCCIICIOBAHUS,
COCTaBJISITH OOOCHOBAHHBINA OTYET O MPOCIIAaHHON paboTe;

npuoOpeTaTh OMBIT YYEHWYECKOW HCCIEAOBATENIbCKOM H  MPOEKTHOMN
NEeSATENbHOCTH, MPOSIBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIILHOMY
MOMCKY METOJIOB pEHIeHUS MPaKTUYECKUX 3a/ady, HPUMEHEHUIO pa3InyHbIX
METOJIOB ITO3HAHMSI.

3) padora ¢ nagopmanueii:

OPUEHTHUPOBAThCS B PA3IUYHBIX HCTOYHMKAX uWHMOpMarmu (HAy4HO-
NOMmyJisipHasi JUTEparypa XUMHUYECKOTO COJEpKaHUs, CIpPaBOYHBIE TOCOOUS,
pecypcebl HTepHeTa), aHamM3upoBaTh UHPOPMALIUIO PA3IMYHBIX BUIOB U (HOpM
MPEICTaBIICHNUS, KPUTHYECKH OIICHUBATh eé JIOCTOBEPHOCTh u
HEMPOTUBOPEYHBOCTD;

GbopMyIMpOBaTh 3aMPOCH U MPUMEHSTH PA3NIMUYHBIE METOJbI MPU TIOUCKE H
oTbope wuHbOpMAIIUM, HEOOXOAWMOW ISl BBIMOJHEHMS YYEOHBIX 3ajad
OIIPENIEIIEHHOTO TUIIA;

npuOOpeTaTh OMBIT WCHOJIB30BaHUS WH(GOPMAIIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U PA3IUYHBIX TTOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMalbHYI0  (OpMy  MpeACTaBICHUS
uHpopManmu (cxemsl, rpaduKu, JUArpaMMbl, TaOJIUIIBI, PUCYHKHU U IPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpeACTBa NIpH paboTe C
XUMUYECKON uWHGOpMAIMEel: TPUMEHSATh MEXKIpeaAMEeTHbIe ((hU3udeckne u
MaTEeMaTUYECKUE) 3HAKU U CUMBOJIBI, )OpMYJIbl, a00pEeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBATH 3HAKOBO-CMMBOJMYECKHE CpEACTBA
HaTJISTHOCTH.

OBjaieHue YHUBEPCAIbHBIMH KOMMYHUKATUBHBIMU 1eHCTBUAMM:

3aJ1aBaTh BOIMPOCHI MO CYIIECTBY OOCYKIAEMOU TEMBI B XOJI€ TUAJIOTa W/WIN
JUCKYCCUU,  BBICKa3bIBaTh  HWjaeH, (OPMYJIUPOBATH CBOM  MPEIOKEHUS
OTHOCUTEJILHO BBIMOJIHEHUS IPEITI0KEHHON 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIIUEH pe3yIbTaTOB ITO3HABATCIIBHOW JESTEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO WM COBMECTHO CO CBEPCTHHKAMU TIPH BHITIOTHEHUN
XUMHUYECKOTO IKCIIEPUMEHTA, MPAKTHUYECKOM pabOThI MO HCCIICTOBAHUIO CBOWCTB
M3Yy4YaeMbIX BEILIECTB, pealn3aluud y4eOHOro nmpoekra u (popMyJIupoBaTh BBHIBOABI



[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHUI IMyTEM COIVIACOBAHUS INMO3ULUNA B
X0Jie 00Cyk/1eHNs 1 OOMEHa MHEHUSIMHU.

Ogy1aleHUe YHUBEPCAJIbHBIMH PeryJsSTHBHBIMH JeCTBUSIMU:

CaMOCTOATENIbHO IUJIAHUPOBATh M OCYILECTBIATH CBOK I103HABATEIbHYIO
NEeATENbHOCTh, ONpenensis €€ Lead M 3aJauyd, KOHTPOJIMPOBAaTH M IO Mepe
HEOOXOJAMMOCTH KOPPEKTHPOBATh TpEIJaraéMblii aJroput™M JACHCTBUN Tpu
BBINIOJJHEHUHM Y4E€OHBIX UM HCCIEJOBATEIbCKUX 3a7ady, BbIOMpaTh Hauboiee
3¢ pexTuBHBIN crMocod MX peleHuss ¢ Y4ETOM IMOJy4YEHUS HOBBIX 3HAHUUA O
BELIECTBAX U XUMHUYECKUX PEAKLIHSIX;

OCYLIECTBJIATh CAMOKOHTPOJIb CBOEH JI€ATEIbHOCTH HA OCHOBE CaMOaHaJIM3a
Y CaMOOLICHKH.

NNPEJMETHBIE PE3YJIBTATBI
10 KVIACC

[IpenmeTHble  pe3yJbTaThl OCBOEGHHMS Kypca «OpraHuueckas XHUMHSI»
OTPaXkaroT:

c(hOPMHUPOBAHHOCTh  TMPEACTABICHUH O XUMHYECKOW  COCTaBIISIOIICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHPA, POJIM XMMHU B TO3HAHUU SIBIICHUU
npupoasl, B  (QOPMUPOBAHUU MBIIUICHUS W  KYJbTYPhl JIMYHOCTH, €€
(GyHKIHOHATBHOM TPaMOTHOCTH, HEOOXOIUMOM IS pEeLICHUs TPAKTUYECKUX 3a]1a4
U DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 3J0pPOBBIO U MPUPOIHON
cpene;

BJIAJICHUE  CUCTEMOM  XMMHWYECKMX  3HAaHMM, KOTOpas  BKIIFOYAET:
OCHOBOIIOJIATAIOIINE TMOHATHS (XMMHYECKUH JJIEeMEHT, aToM, DJIEKTpOHHAas
000110YKa aToMa, MOJIEKYJIa, BAJIEGHTHOCTh, JIEKTPOOTPUIIATEILHOCTh, XMMHYECKast
CBsI3b, CTPYKTypHasi ¢opmyna (pa3BEpHyYTas M COKpall€HHAs), MOJIb, MOJSpHas
Macca, MOJISIPHBIM O00BEM, VYIJIEPOJHBIN CKeleT, (DYHKIIMOHANbHAS TPYIIIA,
paauKall, U30MEPUs, U30MEPBI, TOMOJIOTHYECKUN P, TOMOJIOTH, YTIIEBOAOPOIHI,
KHCIIOPOJI W a30TCOJAEpKAIIUE COECIUHEHUS, MOHOMEp, IOJUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHNS); TEOPUU U 3aKOHBI (TEOPHUsSI CTPOCHUS
oprannueckux BemectB A. M. ByTiepoBa, 3aKkOH COXpaHEHUsI MACChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHAN $A3BIK XHWMHUHU;, MHPOBO33PEHUYECKHE 3HAHWS,
JeXanMe B OCHOBE MNOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH XHUMHUYECKHX
SBJICHUH, (DAKTOIOTHYECKHE CBEJCHUS O CBOMCTBax, COCTaBe, MOJYYCHUU H
0€30MacHOM HCIOJb30BAHUM BaXKHEHIIUX OPraHUYECKUX BEIIECTB B OBITY U
MIPAKTUYECKOMN JEATEIbHOCTH YEIIOBEKA;



c(hOpPMHUPOBAHHOCTh YMEHHI BBIABIATH XapaKTEPHbIC MPHU3HAKH MOHSATHUH,
YCTaHaBJIMBATh MX B3aMMOCBSI3b, UCIIOJb30BATh COOTBETCTBYIOUIME MOHATUS MPHU
OTNMCAaHUU COCTaBa, CTPOCHUS U IPEBPAICHUN OPTaHUYECKUX COSAUHEHUI;

c(hOpPMHUPOBAHHOCTh YMEHHH HCIIOIH30BATh XUMHYECKYI0 CHUMBOJIHKY JIJIS
COCTAaBJICHHUSI MOJEKYJSIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM)
dbopMyn OpraHMYECKHX BEIIECTB W ypaBHEHUN XUMHUYECKUX PEAKIUH,
M3TOTABJIMBATh MOJEIM MOJICKYJ OPTaHWYECKHUX BEIIECTB JJIs WUIKOCTPALIMU HX
XUMUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUSI;

c(hOpPMHUPOBAHHOCTh YMEHUW YCTAaHABIMBATH MPHUHAIICKHOCTh H3YYCHHBIX
OpPraHMYeCKUX BEIIECTB [0 HX COCTaBY U CTPOCHHI0 K ONPEAEIEHHOMY
KJIaccy/Tpynne coeauHeHud (YriaeBOJOpOJbl, KHCIOPOA U a30TCOJepIKalne
COCMHEHUsI, BBICOKOMOJICKYJISIDHBIE COCIUHECHUS), JaBaThb MM Ha3BaHUS IO
cuctematuyeckoi HomeHkiatrype (IUPAC), a taxke NpuUBOAWTH TpHUBUAIbHBIC
Ha3BaHUSI OT/ACJIbHBIX OPraHUYECKUX BELIECTB (ITWJIEH, MPOMWICH, AalETUJICH,
ATWJICHTJIMKOJb, TIHIEpUH, (eHod, (GopManbAerul, aleTaabIeruja, MypaBbUHAs
KHUCJI0Ta, YKCYCHas KUCJIOTA, OJICMHOBASI KUCJI0Ta, CTEAPUHOBASI KMCJI0TAa, IJII0K034,
bpyKTO3a, Kpaxmal, eJII0I103a, TIUIUH);

c(OPMHUPOBAHHOCTh, YMEHHS OMNPENCISITh BHUABI XUMHUYECKON CBS3H B
OpraHUYECKUX COCIMHEHUAX (OJMHAPHBIC U KPATHBIE);

c(OPMHUPOBAHHOCTh YMEHHUS TPUMEHSTHh TIOJIOKEHHSI TEOPUU CTPOCHUS
oprannueckux BemiectB A. M. byTiepoBa 11 00bsICHEHNS 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOCHMUSI; 3aKOH COXPAHEHHS MaCChl BEIIECTB;

c(hOPMHPOBAHHOCTh ~ yYMEHWH  XapaKTepU30BaTh  COCTaB, CTPOECHUE,
dbu3nueckue W XUMUYECKHE CBOWCTBA TUIUYHBIX MPEACTABUTENICH Pa3TUYHBIX
KJIACCOB OPTraHMYECKUX BEIIECTB (METaH, 9TaH, ATUJICH, MPOIWICH, alleTUJICH,
oyranuen-1,3, mermnOyraauen-1,3, OeH30J, METaHOJ, ATAaHOJ, STUJICHIJIUKOJb,
TJIUIEPUH, (EHOJ, aleTalbACTHl, MypaBbUHAasi U YKCyCHas KHUCJIOTHI, TJIFOKO3a,
KpaxMall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KHCIIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXKIYy HHMH YPaBHEHHUSIMU COOTBETCTBYIOIIMX XUMHUYECKHX PEAKIHUl C
UCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHUS XapaKTEPU30BaTh UCTOUHUKU YTIJIEBOIOPOJIHOTO
Ceipbst  (HedTh, TPUPOIHBIN Ta3, Yrojib), CHOCOOBI WX TEPEepadOTKU U
MPaKTUYECKOE MPUMEHEHHUE MPOYKTOB MepepadOTKH;

c(OpPMHUPOBAHHOCTh YMEHHUI TIPOBOJIUTH BBIYUCICHHUS 10 XWMHUYECKUM
ypaBHEHHSAM (Macchl, 00BbEMaA, KOJIMYECTBA MCXOJHOIO BEIIECTBA WJIM MPOIYKTa
peakIuyu 10 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOIO U3 HCXOJHBIX
BEILIECTB WM MPOYKTOB PEAKIUN);

c(hOpMHUPOBAHHOCTh YMEHHH BJIAJETh CHCTEMOW 3HAaHMK 00 OCHOBHBIX
METO/IaX HAYYHOTO MO3HAHUSI, UCIIOIb3YEMbIX B XUMHUM MIPU U3YUYECHUHU BEIIECTB U



XUMUYECKUX SBJICHHUN (HaOIt0IeHNEe, N3MEPEHUE, SKCIIEPUMEHT, MOJICTTUPOBAHUE),
UCIIOJIb30BaTh CHUCTEMHBIE XWMUYECKHE 3HAHUS JUIsl TPUHATHS pEUIeHUN B
KOHKPETHBIX JKU3HCHHBIX CHTYallUsX, CBS3aHHBIX C BEIIECTBAMH M WX
IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIFOIATh MpaBUjia MOJIb30BAHUS XUMUICCKOM
MOCYJIOM W JTabopaTOpHBIM OOOPYIOBAaHMEM, a TaKXKE TMpaBHiIa OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKLUHUSMH MO BBITOJIHEHHUIO J1a0OpaTOPHBIX
XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCT, yMEHUW TUIAHUPOBATH W BBINONHITH XHUMHYCCKUI
AKCIIEPUMEHT (TIPEBPAIICHUS OPTAaHUYECKHUX BEIIECTB MMPU HATPEBAHUH, MTOJTyUEHUE
TWIEHAa M W3YyYEHHE €ro CBOICTB, KayeCTBEHHbIE pPEAKUUU OPraHUYECKHUX
BEIIECTB, JeHaTypalusi OCNKOB MPU HArpeBaHUU, I[BETHHIC pPEaKIMU OEJIKOB) B
COOTBETCTBUM C TIpaBWJIaMH TEXHUKH O€30MaCHOCTU TMpu OOpalieHuu ¢
BEIllECTBAMU U JIaDOPaTOPHBIM O0OpPYJOBAaHUEM, MPEACTABIATH PE3YJIbTAThI
XUMHUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIMX
peakuuii u GopMyJIUpOBaTH BEIBOBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUNW KPUTUUYECKH aHAIMU3UPOBATH XUMHUYECKYIO
uHPOpMAIMIO, TONYyYaeMyl0 M3 pa3HBIX MCTOYHHMKOB (CpelCcTBa MacCOBOM
uHpopmaruu, HTEpHET U ApyTrHuXx);

chOpMHUPOBAHHOCTh ~ YMEHUW  COONIOJATh  MpaBWiIa  JKOJOTHYCCKH
1[EJIeCO00pa3HOro TMOBEJEHUS B OBITY M TPYAOBOM JESITEIBHOCTH B IEJISIX
COXpPaHEHHSI CBOETO 3JI0POBbS M OKpYXKarolled MPUPOIHON Cpebl, OCO3HABATH
ONACHOCTh BO3JICMCTBUSI HAa >KHUBBIE OPraHU3MBI OMPEACIEHHBIX OPraHUYECKHUX
BEIIECTB, MOHUMasi cMbica mokaszatens [IJIK, moscHsaTh Ha mpumepax CcrocoObl
YMEHBIICHUS W TMPEJOTBPAIICHUs HUX BPEAHOrO BO3JACUCTBUS Ha OpraHu3M
4eJI0BEeKa,

JUIs 00Y4YaroIIUXCsl ¢ OTPAHUYCHHBIMH BO3MOKHOCTSIMU 37I0POBbS: YMEHHUE
NPUMEHSTh 3HaHUSI 00 OCHOBHBIX JOCTYITHBIX METOJAaX MO3HAHUS BEIIECTB W
XMMHUYECKHX SIBICHUM;

JUISL  CAENBIX M CHAa0OBHAAIIMX OOYYaIOIIMXCS: YMEHHE HCIOJIb30BaTh
penbedHO-TOUeUHYIO cucTeMy oOo3HaueHuid JI. bpaiins nis 3anucu XUMUYECKUX

bopmy.



TEMATHYECKOE IINTAHUPOBAHUE
10 KUIACC

HaumeHoBaHue pa3/iesioB U TeM

KoanuecTBo 4acoB

Ne i/ R — Beero Kourpoiabnbie | IlpakTnyeckue
padoThbI padoThI
[IpenmeTt oprannueckoi xumuu. Teopus
1.1 CTPOCHUS OPTAaHUYECKUX COCTUHEHUN A. 3 0 0
M. bytneposa
Uroro no pazgeny
2.1 [IpenenbHbIE YTII€BOAOPOALI — AJKAHBI 2 0 0
5 HenpenenbHbie yriieBoOpOIbI: aTKEHBI, 6 0 |
aJIKaJIueHbI, aJTKUHBI
23 Apomarnyeckue yrieBoJopOobl 2 0 0
54 [IpupoaHbIe HICTOYHUKH YTIIEBOJIOPOIOB U 3 | 0
uX nepepadoTka
Wroro no pazneny 13
3.1 Crnuptsl. ®enon 3 0 0
19 éﬁii:;gféi;ﬁ?mlo}me KHCJIOTBI. 7 0 |
33 VrneBoasl 3 1 0
Hroro no pazneny 13
4.1 AMuHBI. AMHHOKHCIIOTHI. bemku 3 0 0
Wroro no pazneny 3
5.1 [Tnactmaccel. Kayuyku. BonokHa 2
5.2 2 0




Uroro no pazgeny

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME
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