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HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha YpPOBHE CcpeaHero ooOiero oOpa3oBaHMs
pazpaborana Ha ocHoBe DenepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «0O6
obOpazoBanuu B Poccuiickoit deneparuny», TpeOOBaHUN K pe3yJibTaTaM OCBOCHUSI
denepanbHON 00pa30BaTENBbHON MTPOrpaMMBbl CpeAHEro oOIIero oOpa3oBaHMs
(®OIT  COO), npencraBieHHbIX B DegepaibHOM  rOCYJapCTBEHHOM
obOpazoBarensHoM ctaHgapre COO, c¢ yu€rom Konnenmuu mnpenomgaBaHus
y4eOHOro mnpeamera «XHMHs» B 00pa3oBaTeNbHBIX OpraHu3auusx Poccuiickoi
denepanvy, peamu3yIOMIUX OCHOBHBIE O00pa3oBaTEeNbHBICE MPOrPAMMBI, U
OCHOBHBIX ToNOXeHu «CTparerum pa3BUTHS BocnUTaHus B Pocculickoil
Odeneparun Ha niepuoy 1o 2025 roma» (Pacnopspkenue IlpaBurensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXO0J0OB K pa3pabOTKe MpOrpaMmbl MO XUMHUH, K OINPEACIICHUIO
oO1ielt crpaTteruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHUS 00YUaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumus» g 10—11 knaccoB Ha 6a30BOM YpOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTAaTOB OOyUYeHHS] U TpPeOOBaHUN K YPOBHIO MOJTOTOBKHU
BBIITYCKHUKOB.

XHAMHUYECKOE oOpazoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o01reo0pa3oBaTeNbHON  OpraHU3allMK, SIBJISETCS HEOTHEMJIEMOW YacTbhl0 UX
oOpa3zoBaHHOCTH. OHO CIYXKHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIHX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB TIPUPOBI, POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYJIbTYpHI
YeJioBeKa, a TakKe OJKOJOTWYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBbI0 M TpPUPOAHOW cpene. Peamusyercs Xumuueckoe oOpa3oBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHEero o0IIero 00pa3zoBaHus CPEACTBAMHU y4eOHOTO
npeaMera «XHUMHS», COJIEPXKAHUE M TMOCTPOEHHUE KOTOPOIrO OIPENEIEHbl B
nporpaMme N0 XUMHU C Y4E€TOM CHeUu(PUKA HAyKd XUMUHU, €€ 3HAUYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUATBHOM >KM3HU OOIIECTBA, a TaKXKe C y4ETOM
oOmMX 1eaed M MPUHLMIOB, XapaKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSI KaK 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HayK WUTPAaeT OCOOYIO POJb B
COBPEMEHHOW IMBUIIM3AINM, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KYJIbTYpBHI.
OnHa BHOCHUT CBOM BKJIaJ B ()OPMUPOBAHUE PAIMOHATBLHOIO HAYYHOTO MBIIUICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKAIOIIEM MHUPE KaK O €IUHCTBE
MPUPOJIBI U YeJOBeKa, KOTopoe (popMHUpyeTCs B XMMHUU Ha OCHOBE IMOHUMAaHUS
BEILIECTBEHHOI'O COCTaBa OKPY’KAIOUIETO0 MHUpPA, OCO3HAHUS B3aMMOCBSI3H MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMH O0JIACTSIMU PUMEHEHHSI.



TecHO B3aMMOJIEHCTBYSl C APYTHMMH €CTECTBEHHBIMM HAyKaMH, XUMHs CTaja
HEOTHEMJIEMOM YacThI0 MUPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHUEM YCIIEUTHOTO
Tpyda M KHU3HU Kaxaoro uigeHa odOmiectBa. CoBpeMeHHas XMMHA KaK Hayka
CO3UJATENIbHAsI, KAaK HayKa BBICOKMX TEXHOJOTMH HalpaBlicHa Ha pEIICHHE
r100anbHBIX MPOOJEM YCTOWYMBOIO pa3BUTHUS YEJIOBEYECTBA — CBIPHEBOM,
HHEPreTHYECKOM, MUIIEBOM, IKOJIOTMYECKON 0€30MaCHOCTU U OXPAHBI 3J0POBbSL.

B coorBercTBHM C OOIIMMH LEISAMH W NPUHUUIIAMU CPEJHErO OOIIEro
oOpaszoBanusl conepkanue npeamera «Xumus» (10-11 kmacesl, 6a30BbIi ypOBEHB
U3YyYEHHUsI) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOLIEKYJIBTYPHYIO MTOATOTOBKY
oOyyaromuxcs, HEOOXOOUMYI0 MM JJs BBIPaOOTKM  MHPOBO33PEHUECKHUX
OPUEHTUPOB, YCHEHNIHOTO BKJIIOYEHUS B IKU3Hb COLUYMA, MPOAOLKEHUS
00pa30BaHMsI B Pa3IMUHBIX 00JACTSIX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEH.

CocraBngomuMu  npeaMeTa  «XUMHUS»  SBISAIOTCA  0a30Bble  KypChbl —
«Oprannueckas xumus» U «OOmass U HeopraHUYecKass XUMUS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHUU MO0 HEOPTaHMYECKOW XUMHH (C BKIIOUEHUEM 3HAHUM U3 OOIIeH XUMUU) U
OpraHn4YecKou Xxumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW INPU HW3yYCHUH
npeaMera o0OecrnedyrBaeT BO3MOXKHOCTh PAaCCMOTPEHHUS BCEro MHOroo0Opasus
BEIIECTB HA OCHOBE OOLINX MOHSTUM, 3aKOHOB U TEOPUN XUMHUHU.

CrpykTypa coaepxaHus KypcoB — «Opranumdeckas xumus» U «OOmas u
HEOpraHuyeckas XUMHUs» cpopMuUpoBaHa B IMporpamMme MO XMMHHM Ha OCHOBE
CUCTEMHOI'O TIOJXOJa K U3YyYEHHI0O ydeOHOro marepuaja u OO0yCJIOBIIEHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUH Ha  ONPEICNIEHHBIX
TEOPETHUYECKUX YpOBHAX. Tak, B Kypce OpPraHMY4EeCKOW XHMHHM BELIECTBA
paccMaTpHUBAIOTCSI HA YPOBHE KJIACCUYECKON TEOPUU CTPOEHUS OPraHUuYeCKHX
COCIMHEHHUW, a TakkKe Ha YPOBHE CTEPEOXMMHUYECKUX M  DJIECKTPOHHBIX
OpelCcTaBlICHUd O cTpoeHuu BeulecTB. CBeaeHHs 00 H3y4aeMbIX B Kypce
BEIIECTBaX JAOTCS B Pa3BUTHHM — OT YIJIEBOJOPOAOB A0 CIOXKHBIX OMOJIOTHUYECKU
AKTUBHBIX COEAUHEHHH. B Kypce OpraHM4eckol XUMHUU TOJYy4aroT pPAa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHus MepBOHAYATIbHbBIE
MPEICTABICHUS] O XUMUYECKOM CBS3M, KIaCCU(UKALMOHHBIX MPU3HAKaX BEUIECTB,
3aBUCUMOCTH CBOMCTB BEIIECTB OT UX CTPOEHUS, O XUMUYECKON pEaKIUU.

[Ton HOBBIM yriOM 3peHHs B mpeamere «XUMHS» 0a30BOro ypOBHSA
paccMaTpuBaeTCs M3yYECHHbIH Ha YpPOBHE OCHOBHOTO OOLIEro oOpa3oBaHUs
TEOPETUYECKU MaTepuan | (PAKTOJIOTMYECKHME CBEIEHUS O BellecTBaX U
XUMHUYECKOM peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIIas M HeopraHuyeckas
XUMHSD» 00yYaromMMcsl TMPEAOCTaBISETCS BO3MOXKHOCTh OCO3HATh 3HAYCHHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTUYECKUX TO3ULIUH,



riy0ke TOHATh MCTOPUYECKOE W3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
o0o0mIaroriei 10 00BACHAIOMEH 1 MPOTHOZUPYIOLICH.

Envnas cucrema 3HaHMM O BOKHEWIIHMX BEIIECTBAX, UX COCTaBE, CTPOCHUH,
CBOMCTBaxX W NMPUMEHEHHUM, A TAKXKE O XUMUYECKUX PEAKIMSIX, UX CYIIHOCTU H
3aKOHOMEPHOCTSIX TMpOTeKaHusi JjomnoyiHgercs B Kkypcax 10 u 11 xiaccoB
AJIIEMEHTaMH COJEP)KaHMS, WMEIOIIMMH KYJbTYPOJIOTHYECKAA W MPUKIATHON
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT NOHHUMAHUIO B3aUMOCBS3M XHUMHH C
JPYTUMU HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATENbHOM W MPAKTHYECKOU
NESATEIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHUS K IIPOIIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUNU XUMHUU, TTOMOTAIOT
BBIMTYCKHUKY OpPHUEHTHUPOBAThCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npobiieMax, CBS3aHHBIX C XUMHEH, KPUTHYECKH OCMBICIUBATH MH(POPMAIUIO U
NPUMEHATh €€ Uil TONOJIHEHWS 3HAHUW, PENIEHUS WHTEIUICKTYaIbHbIX U
HKCIEPUMEHTAIBHBIX UCCIEI0BATENbCKUX 3aa4. B 1enom coaepkanue yueOHOTo
npeaMera  «XUMHS» ~ JAaHHOTO  YPOBHS  M3YYEHHMS OPUEHTUPOBAHO  HA
dbopmupoBaHre y OOy4YarOIIMXCI MHPOBO33PEHUYECKOM OCHOBBI ISl MMOHUMAHHUS
¢unocockux uAeH, TaKUX KaK: MaTepUalIbHOE €IWHCTBO HEOPIaHMYECKOrO H
OpPraHUYECKOT0 MHpa, OOYCIOBJIEHHOCTh CBOICTB BELIECTB HX COCTaBOM H
CTPOEHHEM, II03HABAEMOCTh IMPUPOJHBIX SIBICHHA IyTEM OKCIEPUMEHTAa U
pEelIeHUs] MPOTHUBOPEYMII MEXKIAYy HOBBIMH (DaKTaMM U  TEOPETUUECKUMU
MPEANOChUIKAMH, OCO3HAHUE POJIM XMMHUU B PEUIEHUU 3KOJOTHMYECKUX Npodiiem, a
Takke MpodieM cOepeKeHUsl FHEPreTUYECKUX PECYPCOB, ChIPhS, CO3aHUsI HOBBIX
TEXHOJIOTUH U MaTEPUAJIOB.

B nmane pemeHus 3agad  BOCIWTAHMS, Pa3BUTUSL U COLMAIM3ALUU
OoOy4JaronMxcss NPUHATbIE MNPOrpaMMOM IO XUMHUU TMOJAXOAbl K OIPEACIICHUIO
COJlEp)KaHUsI M MOCTPOEHUs TNpeIMeTa MpeaycMaTpuBalOT (HOpMUpPOBaAHHE
YHHUBEpPCAJbHBIX Y4YEOHBIX JACHCTBHH, HUMEIOIMX 0a30Boe 3HAUCHHE IS
pa3iMyYHBIX BHJOB JESATENIBHOCTH: pEUIeHHs NpoOsieM, MOWCKa, aHalu3a U
00paboTku MH(pOpMALK, HEOOXOIUMBIX JJIsl MPUOOPETEHUS OMbITa TPAKTUYECKOM
U HCCIIENOBATENbCKON AESATENbHOCTH, 3aHUMAIOIIEH BaXHOE MECTO B MO3HAHUU
XUMUH.

B mnpaktuke mnpenonaBaHus XMMHUM Kak Ha YpOBHE OCHOBHOI'O 0OILEro
oOpa3oBaHus, TAK U Ha YPOBHE CPEIHETO OOIIETO 00pa30BaHUs, IPH OMPECICHUH
COJIEpKaTEeIbHOM XapaKTepUCTUKH 1IeJIed HW3Yy4YeHHs MpeaMeTa HalpaBiIeHHEM
NEePBOCTENEHHOW 3HAYMMOCTU TPAJAUIMOHHO MNpHU3HAETCS (HOPMHUPOBAHUE OCHOB
XUMHYECKON HAayKHd KakK 00JIAaCTH COBPEMEHHOTO €CTECTBO3HAHUS, NMPAKTUYECKOM
JEATEIbHOCTH YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJbTyphl. C
METOJMYECKOW TOYKM 3PEHUS] TAKOM MOAXOJ K ONPEACICHHUIO LIEJEHd W3y4YEeHUs
MpeIMETA SBJISIETCS BIIOJIHE ONPABAAHHBIM.



CorynacHO JaHHOW TOYKE 3PEHUS TJIABHBIMH IICJIIMH HW3YYCHHS IPEAMETa
«Xumusi» Ha 6a30BoM ypoBHe (10 —11 kJ1.) ABISIOTCS:

e (OpPMHUPOBAaHHME CHUCTEMBl XHMHUYECKHX 3HAHUM KaKk  BaKHEHIIeH
COCTaBJIIIOLIEH €CTECTBEHHO-HAYYHOW KapTUHBI MUpPa, B OCHOBE KOTOpPOH
JeKaT KIIFOYEBBIC MOHATHUS, (YyHIAMEHTAIBHBIE 3aKOHBI U TCOPUU XHMHH,
OCBOGHHE sI3bIKa HAYKH, YCBOCHUE M TMOHUMAaHHE CYIIHOCTH JOCTYITHBIX
0000IIECHNIT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOPHUEH
WX Pa3BUTHS U CTAHOBJICHUSI,

e (OpMUPOBAHME U PA3BUTHE MPEACTABICHUN O HAYYHBIX METOJAaX MO3HAHUS
BCIECTB M XUMWYECKUX pEaKIuii, HEOOXOMMMBIX Il MPUOOpETEHUS
YMECHHI OpPHUEHTUPOBATHCS B MHPE BEIISCTB M XUMHYECKHUX SIBICHHUH,
UMEIOIIHUX MECTO B MPUPOJIE, B TPAKTUUECKON U TTOBCEAHEBHOM KU3HU;

e DPa3BUTHE YMEHUU U CIIOCOOOB ACSITEIHLHOCTH, CBSI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XUMHYECKOTO OKCIEPUMEHTa, COOJIOACHHEM TIpaBUII
0e301acHOro o0paIieHus ¢ BEIIECTBAMM.

Hapsigy ¢ aTum, conep:kaTelibHasi XapaKTepUCTUKA LeNiel U 3a7a4 U3ydeHUs
IpeaMeTa B IporpamMme 1Mo XUMHUHM YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU
C HOBBIMHU MPHUOPHUTETAMHU B CHUCTEME CpeaHero olmiero oopasoanus. CeroaHs B
OpErnoJAaBaHNK XUMUU B OOJbIIEeH  CTENMEeHH OTHAETCsl  MPEATNOYTCHHE
MPAKTUYECKOM KOMIIOHEHTE COJEp>KaHUs OOYy4YEHUs, OPUEHTUPOBAHHOW Ha
MOJITOTOBKY BBIMYCKHUKA 00IIE00pa30BaTEIbHON OpraHU3alliy, BJIJCIONIET0 HE
HA0OpOM 3HAHWN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOcOoOaMU U
YMEHUSMH aKTUBHOTO TIOJIYYCHHUS 3HAHUN W TMPUMEHEHUS WX B peabHOW KU3HU
JUTSL PEIICHUS TPAKTUUECKHX 3a7ad.

B cBf3M C ATUM TpU U3YYEHUH TpeaMeTra «XHUMHsS» JIOMUHHUPYIOIIEe
3HauEHUE MPUOOPETAIOT TAKKUE LIETU U 33]]a4H, KaK:

amanTanusi 00yJaromMxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAOIIETOCS MHPA,
dbopMupoBaHHE  WHTEIJICKTYyadbHO  Pa3BUTON  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUI0, COTPYJHUYECTBY, CAMOCTOATEILHOMY MPUHSATHIO TPAMOTHBIX
pEIICHU B KOHKPETHBIX KM3HEHHBIX CUTYAIUsX, CB3aHHBIX C BEIIECTBAMHU M HX
IPUMEHEHUEM;

dbopMupoBaHre Yy OOYyYalONIMXCsS KJIIOYEBBIX HABBIKOB  (KITIOYEBBIX
KOMIICTCHIINI), WMEIONINX YHHUBEPCATbHOE 3HAUEHUE I pa3jINYHBIX BHIOB
NeATEITLHOCTH: PEIICHHs MpoOJeM, MOoMcKa, aHamu3a U 00padOTKu MHQPOpPMAIIUH,
HEOOXOMUMBIX IS TIPUOOPETEHUS OMbITa JSATEIBHOCTH, KOTOpas 3aHUMaeT
BOXHOE MECTO B TIO3HAHWM XUMHH, a TakKe JJs OICHKH C TO3UIUN
DKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
MPOIIECCOB HAa OPTaHU3M YEJIOBEKa M MPUPOAHYIO CPEY;



pa3BUTHE MO3HABATENBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CHOCOOHOCTEH 00YJaroMIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETaTh HOBBIE
3HaHUS 110 XUMHUH B COOTBETCTBUH C )KM3HEHHBIMHU MOTPEOHOCTSAMU, UCTIOIB30BATh
COBpeMeHHbIe MH(OPMAIIMOHHBIC TEXHOJOTHH JJIA TMOMCKAa U aHalu3a y4eOHOW U
HAYYHO-TIOMYJISIPHON HH(POpPMAIH XUMHUYECKOTO COJIePIKaHNUS;

dbopMHpoOBaHKE U Pa3BUTHE Y 00YUAIOIINXCS ACCOIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE OCOOCHHO
HEOOXOJMMBI, B YAaCTHOCTH, NMpH IUIAHHPOBAHWHM W TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA,;

BOCIIUTaHHE Yy OOydYarommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOM
HAIpPaBIEHHOCTH XUMHUH, €€ BAXKHOM PONM B pEUICHUH TN00aJIbHBIX MpoOsieM
paIMoOHAIBHOTO MPUPOIONOIB30BaHNUS, TIOTIOHEHUS SHEPTETHUYECKUX PECYPCOB U
COXPAaHEHHUSl NPUPOJHOTO PABHOBECUS, OCO3HAHUS HEOOXOAMMOCTH OEpeKHOTO
OTHOILIEHUS K TPUPOJE U CBOEMY 3[0POBBIO, a TaKkKe NPUOOPETEHUs OIbITa
WCIIONb30BAaHUSl TOJYYCHHBIX 3HAHUM I TPUHATHS TPAMOTHBIX pELICHUH B
CUTYaIUsIX, CBA3aHHBIX C XUMHUUECKUMH SBIICHUSMHU.

B yueOHOM mIaHe cpenHero oOImero oOpa3oBaHUsI TPEAMET «XHUMHUI»
0a30BOro ypOBHS BXOAMT B COCTaB MpeaMeTHON obsmacTu «EcTecTBeHHO-Hay4YHbIE
pEeIMETHD.

OO11ee Yncao 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, Ha 0230BOM YPOBHE
cpea”ero ooOiiero oopa3zoBanusi, cocrariseT 34 B 10 knacce. (dhopma 3aHATHIT —
KOHCYJIbTAIINH )



COAEPXKXAHUE OBYUEHUA
10 KITACC
OPTAHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHMYeCKOM XUMHMHU

[IpeameT opraHnyecKoi XUMHUM: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B
NOJIYy4YEHUM HOBBIX BEIIECTB M MaTepuanoB. Teopusi CTpPOEHUsS OpPraHUYECKUX
coequHeHnit A. M. BytnepoBa, €€ ocHOBHbIE 110JI05keHUSA. CTPYKTYpHBIE (POPMYJIBI
OpraHMYeCKMX BemecTB. [omomnorus, u30Mepusi. XUMHUYECKas CBSI3b B
OpPraHUYECKUX COCIUHEHUSAX — OJUHAPHBIEC U KPATHBIE CBSI3U.

[IpencraBnenne o Ki1accupuKauu opraHuyeckux BemniecTB. HoMeHkmarypa
OpPraHMYECKUX COEAMHEHUN (cucTeMaTudecKas) W TPUBHAJIBHBIE Ha3BaHMS
BKHEUIIUX MPEIACTABUTENEHN KIAaCCOB OPraHUYECKHUX BEILECTB.

OKCIEPUMEHTAIBHBIE METOAbl WM3YYEHMsS BEIIECTB M HUX IIPEBPAILCHMIA:
O3HAKOMJIEHHME C O00pa3uaMy OpraHWYeCKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, MOJEIMPOBAHUE MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOJIOJCHHE W
ONMCAHME JEMOHCTPALMOHHBIX OIBITOB IO IIPEBPAILCHUIO0 OPraHUYECKUX BEIIECCTB
IIpU HarpeBaHuu (TJ1aBJIeHUE, 0OYIJIMBaHUE U TOPEHUE).

Yriaesogopoasl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHHW pAA. MertaH u 3TaH —
NPOCTEUIINE NPEICTABUTENN aJIKaHOB: (PU3MYECKHME MU XUMHUYECKHME CBOICTBa
(peakuuy 3aMelleHuss M TOPEHHs), HAXOXACHHE B IMPHUPOJAE, IOIyYCHHE HU
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUNA psifl. DTUIEH U TPOIUJIEH —
pPOCTEUIINE NPEICTABUTENN QJIKEHOB: (PU3MUYECKHME MU XUMHUYECKHE CBOICTBa
(peakuuMy THUIPUPOBAHUS, TaJOTCHUPOBAHUS, TUApPATALUU, OKHUCIEHUS WU
NOJINMEPU3ALINH ), TOJTYYEHUE U IPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEHIINE
XUMUYECKUE CBOMCTBa (peakuusi moiaumepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJIKUHBI: COCTaB U OCOOEHHOCTU CTPOEHUS, TOMOJIOTUYECKUH Psifl. ALIETUIICH
— TPOCTEHIINNA TpEeACTaBUTENIb AJIKHHOB: COCTaB, CTpPOEHHUE, (U3MYECKHE WU
XUMUYECKHE CBOMCTBA (peaklMH TMAPUPOBAHUS, raJOr€HUPOBAHUS, TUAPATALIAH,
rOpeHus), MOJy4YeHue U TPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, QpuU3MYECKHe W XMMHYECKUE CBOMCTBA
(peakiuu raJjoreHMpOBaHMSI U HUTPOBAHUS), MTOJYUEHUE U NPUMEHEHHE. Tomyon:
cocmae,  cmpoeHue,  Quauyeckue U  XuMuueckue  ceoucmea  (peakyuu
2aN02EHUPOBAHUA U HUMPOBAHUS), NOAYYeHue u npumeHerue. TOKCUYHOCTb



apeHoB. ['eHeTHueckas CBSI3b MEXIy YIJIEBOAOPOAAMH, MPUHAIJICKAIUIMH K
pa3IMyYHBIM KJIaccaM.

[IpuponHble HMCTOYHMKHK YIJIEBOAOPOAOB. IIpupomHslii Ta3 W IONYyTHBIE
HedTanble Ta3bl. Hedth u e€ mpoucxoxnenue. CrnocoObl nepepadOoTKu HEPTH:
NEPErOHKa, KPEKUHT (TePMUYECKUN, KaTaluTUYeCKuil), mupoius. [IpomykTbr
nepepaboTku He(TH, UX MPUMEHEHHE B MPOMBIIIICHHOCTH U B ObITy. KameHnHbIit
yroJib U IPOAYKTHI €T0 MepepadoTKH.

DKCIEPUMEHTAIbHBIE METOJbl HW3Y4YEHHUsS BEIIECTB U HUX MPEBpaIlCHU:
O3HAKOMJIEHHME C oOoOpa3lamMu IlacTMacCc, KaydyKOB M PE3UHBI, KOJUIEKIIUH
«Heptp» u  «VYromp», MOACIUPOBAHUE  MOJIEKYJT  YIJIEBOJAOPOJIOB U
raJIOT€HOMPON3BOAHBIX, MPOBEICHNE MPAKTUYECKOW PabOThI: MOTYYCHHE ITUJICHA

Y U3yUYEHHE €T0 CBOWCTB.

PacuérHrie 3anaun.

Bbruncnenuss mo ypaBHEHHIO XMMHMUYECKOM peakuuu (Maccel, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA MJIM MPOJYKTa PEAKIMH MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WIIK TPOJYKTOB PEAKIIUN).

Kuciiopoacoaep:kamue oprannyecKkue coeJMHeHUs

[IpenenbHbIE OAHOATOMHBIE CHOUPTBHL.. MeETaHON M 3TaHOJ: CTPOCHHUE,
buznueckue M XUMHYECKHE CBOMCTBA (peaklud C AaKTUBHBIMU MeETaJlJIaMH,
rajJjior€HOBOJIOPOJaMH, TOpPEHHUE), NpUMeHeHue. BoaopoaHble CBSA3M MEXAY
MOJIEKYJIaMU CIIUPTOB. /[elicTBHE METaHOJIa U 3TaHOJa Ha OPraHU3M YeJIOBEKa.

MHOroaToMHbl€  CHOUPTBL. OTWICHIJUKOIb W  TJILEPUH: CTPOCHHUE,
¢usznyeckne W XUMHUYECKHE CBOMCTBa (B3aMMOJEHCTBUE CO HIEIIOYHBIMU
MeTaJUlaMH, KadueCTBEHHasi PeakilMs Ha MHOTOAaTOMHBIE crupThl). JleiicTBUe Ha
opraHusM yenoBeka. [[pumeHenune rauueprHa U 3TUIICHTJIMKOJIA.

deHoM: CTpOCHUE MOJEKYJbl, (U3UYECKHE W XHUMHUYECKHE CBOMCTBA.
Toxcuunocth penona. [Ipumenenue gpenomna.

Anpperunpl U kemouvl. DOpMANBIAETHI, ALETAIBACIHA:  CTPOEHUE,
bu3nueckue U XUMHYECKHE CBOMCTBA (pEaKIUU OKHUCIIEHUS M BOCCTAHOBJICHUS,
KaueCTBEHHbIE PEAKIIMH ), TOJYyUYEHUE U TPUMEHEHUE.

OAHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KHUCIOTHL. MypaBbHHAs W
YKCYCHasl KHCIIOTBI: CTpO€HHE, (PU3MUecKHe U XMMHUYECKHE CBOICTBa (CBOMCTBA,
o0miue Uil Kjacca KUCIOT, PEaKIys 3Tepu(pUKaluu), MOJIyYeHUe U IPUMEHEHHE.
CreapuHoBasi U OJICMHOBAs KUCJOTHl KaK MPEICTABUTENU BBICIIUX KapOOHOBBIX
KHUCIJIOT. Mblla Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, KX MOIOLIEE ACHCTBHE.

Crnoxuple 3(pUpPbl Kak MPOU3BOAHBIE KapOOHOBBIX KuCIOT. [uaponus
coxHBIX 2hupoB. XKupsel. 'naponus xupos. [Ipumenenune xupos. buonornueckas
POJIb KUPOB.



YrneBonmpl:  cocTtaB, KjacCU(UKAIUS ~ yriaeBOAOB  (MOHO-, JHU- U
nosucaxapuabl). [moko3a — mpocTelmmii MOHOCaxapui: OCOOEHHOCTH CTPOSHUS
MOJIEKYJbI, (U3NYECKUEe U XHMHYECKHE CBONCTBa (B3aUMOJEHCTBUE C
rugpokcuaom meau(ll), okuciaeHre amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpPOKEHME TJIIOKO3bl), HAXOXKICHUE B IMPHUPOJIE, MPUMEHEHUE,
ounonornyeckas poiib. @otocunres. pykTo3a KaK H30MEP IITHOKO3BIL.

Kpaxman u menniono3a Kak npupoaHbie monuMepsl. CTpoeHHe Kpaxmala U
neunono3bl. Pu3nueckue M XUMHUYECKHE CBOMCTBAa Kpaxmana (THAPOJIH3,
KaueCTBEHHAs PEaKIUs C HOJIOM).

DKCIEepUMEHTANIbHBIE METOJbl HW3YYEHHUsS] BEIIECTB U HUX MPEBpaIlCHU:
poBeJcHUE, HAOMIOJCHUE W OMUCAaHHE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE
CIMPTOB, KAaY€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIHPTOB (OKUCICHHME STaHOJa
okcugom Meau(ll)), MHOroaTOMHBIX CHUPTOB (B3aMMOJIEHCTBHUE TIIUIIEPUHA C
ruapokcuom menu(ll)), anpaernnoB (OKUCIeHNE aMMHAYHBIM PacTBOPOM OKCHJIA
cepeopa(l) u ruapokcumom wmenu(ll), B3aumomeicTBHEe Kkpaxmana C HOJOM),
MPOBEJCHUE MPAKTUIECKON pabOTHI: CBOMCTBA pacCTBOpPA YKCYCHOM KHCIIOTHI.

Pacuérnblie 3anaun.

Boluncienuss 1mo ypaBHEHHMIO XHWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJIHOTO BEIIECTBA WJIM MPOJIYKTa PEaKIMU MO M3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 MCXOHBIX BEIIECTB WM MIPOAYKTOB PEAKITHH).

A3oTconepKale OpraHu4eckiue COeTMHEHNS.

AMMHOKHCIIOTHI KaKk amM(pOTEepHbIE OpraHuyYeckue coeauHeHus. duzndeckue
U XUMHUYECKHE CBOWCTBA aMUHOKHUCIIOT (Ha MpuMepe TiuiurHa). buonormyeckoe
3HauYE€HUE aMUHOKHCIIOT. [lenTumbl.

benku kak mpupoAHBIE BBICOKOMOJEKYISpHBIE coenuHeHus. [lepBuunas,
BTOpPMYHAs M TPETHUYHAS CTPYKTypa OenkoB. XHMHYECKHUE CBOWCTBA OEJKOB:
THIPOJIN3, ICHATYpAIHs], KAYECTBEHHBIC PEAKIINKN Ha OCJIKU.

OKCnepUMEHTAIbHBIE METOJbl HM3YYEHHsI BEIIECTB W WX IMPEBpAIICHUI:
HaOII0/ICHNE W ONMCAHUE IEMOHCTPAIIMOHHBIX OMBITOB: JIEHATYpaIus OCIKOB MPH
HarpeBaHUH, [IBETHHIC PEaKIIUN OEITKOB.

BbicoKkoMoJIeKyIsIpHBIE COeTUHEHUSI

OCHOBHBIC TOHATUS XUMHUU BBICOKOMOJICKYJISIPHBIX COCIMHEHHI: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTEMEHb MOJUMEPHU3ALUU, CPEAHSIS MOJICKYIIIpHas
macca. OCHOBHBIE METOABl CHHTE3a BBICOKOMOJEKYISPHBIX COCIWHEHUN —
TOJTUMEPH3AITHS U TTOJIMKOHICHCAIIHS.

OKCHepUMEHTAIbHBIE METOAbl HM3YyYCHHsI BEIIECTB M WX IPEBPAIICHUIA:
O3HAKOMJIEHUE C 00pa3liaMy MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IMJIACTMACC,
Kay4qyKOB.

MexnpeaMeTHble CBA3H.



Peanusanunst MEeXIpEeIMETHBIX CBA3EH NPU U3YYEHUH OPTaHUYECKON XMMHU B
10 kmacce OCYIIECTBISICTCS 4Yepe3 HCIOIb30BAaHUE KaK OOIIUX eCTeCTBEHHO-
HAYYHBIX TOHATHUN, TaK W TOHATUMU, SBISIOUIMXCA CHCTEMHBIMU JUISI OTACIBHBIX
MPEIMETOB €CTECTBEHHO-HAYYHOIO LIUKIIA.

OO11e ecTeCTBEHHO-HAYUYHbIE MMOHATHUS: SIBJICHNE, HAYYHBIN (DaKT, TUNoTEe3a,
3aKOH, TEOpHs, aHaJu3, CUHTE3, Kiaccu(uKaius, MepruoJuIHOCTh, HAaOII0/ICHNUE,
U3MEpEHHE, IKCIIEPUMEHT, MOJICTHPOBAHHE.

®duzuka: wmaTepus, OHEpPrus, Macca, aToM, OJJIEKTPOH, MOJIEKyJa,
HPHEPreTUYECKU ypOBEHb, BEIIECTBO, TENO, OOBEM, arperaTHoe COCTOSHUE
BEIECTBA, (DU3NUECKUE BETUUNHBI U €UHUIIBI UX U3MEPEHUS.

buonorus: kimerka, opranm3Mm, Omochepa, oOMEH BEIIECTB B OpTaHHU3ME,
doTtocuHTE3, OHMOJIOTMYECKH AaKTUBHBIE BellecTBa (OE€NKH, YTJIEBOIBI, >KHUPHI,
bepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIE OPOJIbI, MOJE3HBIE UCKOMAaeMbl€, TOILUIMBO,
peCypchl.

TexHomorus: MNHINEBBIE MPOAYKTHl, OCHOBBI PAllMOHAIBFHOTO THTAHUS,
MOIOIINE CPEJCTBA, JIEKAPCTBEHHBIC M KOCMETHYECKHE MpenapaThl, MaTepraIbl U3
UCKYCCTBEHHBIX U CHHTETHUECKHUX BOJIOKOH.

dusuka: MaTepus, YHEPTrHsl, Macca, aToM, dJEKTPOH, MPOTOH, HEUTPOH, HOH,
U30TOIl, paJIM0aKTUBHOCTb, MOJIEKYJIa, SHEPIeTUUECKUIM YPOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHO€ COCTOSIHME BEIIECTBA, (PU3MUECKHUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHHUSI, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, JKOCHCTeMa, Ouocdepa, Makpo- U
MUKPOIJIEMEHTHI, BATAMHHBI, 0OMEH BEIIECTB B OPraHU3ME.

['eorpadusi: MuUHEpasbl, TOPHBIE OPOJIbI, MOJE3HbIE HUCKOMAaeMble, TOILUIMBO,
pecypehl.

TexHomorus: XUMHUYECKasi MPOMBIILIEHHOCTh, METALTyprHsi, MPOU3BOACTBO
CTPOUTENBHBIX MaTEpPUANIOB, CEIbCKOXO3SMCTBEHHOE TPOU3BOJICTBO, MHUIICBAs
MPOMBINIICHHOCTh,  (papMalleBTUYECKass  MPOMBIIIJICHHOCTh,  MPOU3BOACTBO
KOCMETHUYECKHUX IMpernapaToB, IPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTE€pHAJIOB,
3JIEKTPOHHASI TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



[UDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUHA ITPOTPAMMBI 110 XUMHMKM HA BA30BOM VYPOBHE
CPEJJHEI'O OBILEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATDBI

dI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yjbTaTaM OCBOCHHS OOYYaIOIIUMUCS MPOTPAMM CPEIHETO OOIIEero
oOpa3zoBaHusi (JIMYHOCTHBIM, METANpPEAMETHBIM M MpeAMETHbIM). HayuHO-MeTOIuYecKol OCHOBOHM Juisi pa3pabOTKH
IUTAHUPYEMBIX PE3YJIbTATOB OCBOEHUSI MIPOrPAMM CpEIHEro oOmiero oOopa3oBaHUs SIBISETCS CUCTEMHO-ACSTEIbHOCTHBIM
MTOJXOI.

B cooTBeTCTBHM C CHCTEMHO-IEATEILHOCTHBIM MOAXOJOM B CTPYKTYpPE JIMYHOCTHBIX PE3YyJIbTAaTOB OCBOCHUS
npeaMeTa « XMMHUsh Ha YPOBHE CPEIHETO 00IIero o0pa3oBaHus BhIJEICHBI CIEIYIONUE COCTABIISIIOIIHUE:

OCO3HaHWE OOYYAIOIIMMUCS POCCHMCKON Tpa)KTaHCKOHW HJECHTUYHOCTH — TOTOBHOCTH K CaMOPAa3BUTHUIO,
CaMOCTOSITEIBHOCTH ¥ CAMOOTIPEICIICHUIO;

HaJM4Yue MOTUBAIIMU K 00yUEHHUIO;

1[eJICHANPABJIICHHOE Pa3BUTHE BHYTPEHHUX YOECKACHUN JIMYHOCTA HA OCHOBE KIJIFOUEBBIX IIEHHOCTEH W UCTOPUUECKUX
TpaguIuii 0a30BO HAYKH XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTH OOYYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOCHM JEATEIHLHOCTH IEHHOCTHO-CMBICIOBBIMU
YCTaHOBKaMH, MPUCYIIUMU LIEIOCTHON CUCTEME XUMHUYECKOT0 00pa30BaHUs;

HaJIMyue MPaBOCO3HAHUS AKOJOTUUECKON KyIbTYpPhl U CIIOCOOHOCTH CTaBUTh IIEJIM U CTPOUTD KU3HECHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHHS MpeaMeTa «XUMHS» JOCTUTAlOTCS B €IUHCTBE y4eOHOM M BOCHUTATEIHHOU
JESATEIPHOCTH B COOTBETCTBUU C T'YMAHUCTHYECKHMH, COUHUOKYJIBTYPHBIMHU, YXOBHO-HPABCTBEHHBIMU LIEHHOCTSAMHU WU
ujealaMi POCCHUICKOTO TPaKJAHCKOTO OOIIeCcTBa, MPUHATHIMEU B OOIIECTBE HOPMAMU U TIPABWJIAMH TIOBEJICHUS,
CITIOCOOCTBYIOIIUMHU MPOIIEcCCaM CaMOIIO3HAHUsI, CAMOPA3BUTHUS U HDABCTBEHHOTO CTAHOBJICHHUS JIMYHOCTH 00YYaOIINX CSI.

JInyHOCTHBIE pe3ybTaThl OCBOCHHUS TpeaMeTa « XUMUs» OTpaxkaroT c(hOPMUPOBAHHOCTH OIbITA MO3HABATEIHLHOU U
MPAKTUYECKOHN ACSITEIILHOCTH 00YJArOIIUXCsI 0 Peaiu3allii IPUHITHIX B 00IIECTBE IIEHHOCTEH, B TOM YHCJIE€ B YACTH:

1) rpaxaaHCcKOro BOCIIMTAHMS

OCO3HaHMS 00YYaIOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX TIPAB M 00S3aHHOCTEN, YBAXKEHUS K 3aKOHY U ITPaBONOPSIKY;



MPECTABICHUS O COLMATIBHBIX HOpMaXxX M MpaBUiaX MEKJIMYHOCTHBIX OTHOLICHUM B KOJJICKTHUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOM ACSATEILHOCTH MPHU CO3JAHUU YUYEOHBIX MPOEKTOB, PEIICHUU YUEOHBIX U
MO3HABATENbHBIX 3aJ1a4, BBITIOJIHEHUN XUMUYECKUX IKCIIEPUMEHTOB,;

CIIOCOOHOCTH MOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHUSI, JJOTUKY U apTYMEHTHI APYTUX MPHU aHAIU3€ Pa3TUUHBIX
BUJIOB yUE€OHOU JIeATETbHOCTH;

2) IATPHOTHYECKOI0 BOCIIUTAHHUSA:

IIEHHOCTHOT'O OTHOIIEHHUS K UCTOPUYECKOMY U HAYYHOMY HACJICANI0 OTEYECTBEHHON XUMUH;

YBaXXEHUS K MPOIECCY TBOPUYECTBA B 00JIACTH TEOPUH M MPAKTUUYECKOTO MPUMEHEHHUSI XMMHH, OCO3HAHUS TOTO, YTO
JOCTIKEHUSI HAyKd €CTh pe3yibTaT JUIMTENbHBIX HAONIOJACHUM, KPOMOTIUBBIX HKCIEPUMEHTAJIbHBIX TOUCKOB,
MOCTOSTHHOTO TPYyJa YYEHBIX U IPAKTUKOB;

WHTEpeca M II03HABATEJIbHBIX MOTHBOB B MOJYYEHUH M TMOCJICAYIONIEM aHadu3e HWH(OpMaluu O MepeIOBbIX
JTOCTHXKEHUSX COBPEMEHHOM OTEYECTBEHHON XUMUU;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIUTAHUSA:

HPABCTBEHHOI'O CO3HAHUS, STUYECKOTO TTOBEJICHUS;

CIIOCOOHOCTH OIICHUBATh CUTYAllMM, CBSI3aHHBIC C XMMUUYECKUMU SIBIICHUSIMU, U TTPUHUMATh OCO3HAHHBIC PEIICHMUS,
OPUEHTHUPYSICh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OIIEHUBATh CBOE MOBEJICHUE U MOCTYIKU CBOMX TOBAPUIIEH C MO3UIIUN HPABCTBEHHBIX U MIPABOBBIX HOPM
Y OCO3HaHHE MOCIIEICTBUI ITUX MOCTYIKOB;

4) popMmupoBaHus KyJbTYPbI 310POBbSI:

MMOHWMAaHMS IIEHHOCTEN 3JI0POBOTO M Oe30macHOro olOpasa >KU3HU, HEOOXOJUMOCTH OTBETCTBEHHOTO OTHOIICHUS K
coOCTBEHHOMY (DPU3UUYECKOMY U TICUXUYECKOMY 3/10POBBIO;

coOMIoIeHHs TpaBMJl O€30MacHOro OOpalieHusi ¢ BellecTBaMM B OBITYy, MOBCEIHEBHOM JXHM3HM U B TPYJOBOMU
JEATEIIbHOCTH;

MOHUMAHUSI IIEHHOCTH TMPaBUJ HWHIUBUIYATBHOTO M KOJUIEKTHBHOTO OE30MAaCHOTO TOBEJACHUS B CHUTYaIMSX,
YTPOXKAIOIIUX 30POBbIO U KU3HU JIFOJIEH;

OCO3HAHUSI MOCJICICTBUIN U HEMIPUATUS BPEAHBIX MPUBBIUEK (YIIOTPEOJICHUS aJIKOT0JIsl, HAPKOTUKOB, KYPEHHUS);

S) Tpy10BOr0 BOCIIMTAHMS:



KOMMYHHMKATHBHOW KOMIIETEHTHOCTH B Y4YeOHO-HCCIIEOBATEIbCKON JAESITENbHOCTH, OOIECTBEHHO IOJE3HOH,
TBOPYECKOU U IPYTUX BUAAX ACATEIbHOCTH;

YCTAaHOBKH HA aKTHBHOE yYaCTHE B PEIICHHM MPAKTHYECKUX 3a/1a4 COLMAIIBHOM HANpPaBJIEHHOCTH (B paMKaxX CBOETrO
KJ1acca, UIKOJIb);

UHTEpeca K MPAaKTHYECKOMY H3YYEHHIO IMpodeccuid pa3iuyHOro poja, B TOM YHUCIE HAa OCHOBE INPUMEHEHUS
IPEIMETHBIX 3HAHUU IO XUMUU;

YBaXEHUS K TPYLY, JIOASIM TpyAa U pe3yibTaTaM TPYAOBOU I€ATEIbHOCTH;

TOTOBHOCTM K OCO3HAHHOMY BBIOOpPY HWHAMBHUAYaJIbHON TpaeKkTopuu oOpa3oBaHusa, Oyaymieid mnpodeccun u
peanu3ali COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YUYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XMMUHU, UHTEPECOB U
noTpeOHOCTEH 00I1IeCTBa;

6) 3K0JI0rNYeCcKOro BOCIIUTAHUS

HKOJIOTHYECKH L[EJIECO00PA3HOr0 OTHOIIEHUS K MIPUPOE, KAK HCTOYHUKY CYIIECTBOBAHUS KU3HU HA 3eMIIE;

NOHMMAaHUS TJI00AJIBHOTO XapaKTepa 3KOJIOTMYECKUX Mpo0JsieM, BIUSHUS YIKOHOMUYECKUX MPOLIECCOB HA COCTOSTHUE
MIPUPOJHOM U COLIMATIBHOU CPEJIBL;

OCO3HAHMUSI HEOOXOAMMOCTH MCIOJIb30BAHUS JOCTHXKEHMM XHMHHM JUIsl PEIICHHs BOIMPOCOB PALMOHAIBLHOTO
IIPUPOIOIIOIB30BAHUS;

AKTUBHOTO HEMNPUATHS IEUCTBUN, NPUHOCIUIMX BpPEN OKPYKAIOLIEW NMPUPOIHOW CPEAE, YMEHHS NPOTHO3UPOBATH
HEOJaronpUsITHbIE KOJIOTHUYECKHE MOCIEACTBUS NPEANPUHUMAaEMbIX AEMCTBUI U IPEJOTBpAIIaTh UX;

HaJIM4YMs Pa3BUTOTO 3KOJOTWYECKOIO MBILUICHUS, YKOJIOTHYECKON KYJIbTYpPBI, OINbITA ACATENBHOCTH 3KOJOTHYECKON
HaIpaBJICeHHOCTH, YMEHUS PYKOBOJICTBOBAaThCS MMHU B IO3HABATENILHOM, KOMMYHUKATUBHOW W COLIMAIILHOM MPAKTUKE,
CIIOCOOHOCTH M YMEHHUS aKTUBHO MPOTUBOCTOSITH UJIE0JIOTUU XeMo(hoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMSA:

c(OpMUPOBAHHOCTH MUPOBO33PEHMSI, COOTBETCTBYIOIIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH M OOIIECTBEHHOM
IIPaKTUKH;

NOHUMAaHUsl crneuu@UKd XMMHUM KaK HayKd, OCO3HaHMsS €€ poju B (OPMHUPOBAHUM PALMOHAIBHOIO HAYYHOIO
MBIIIEHUS, CO3JaHUM LEJIOCTHOTO MPEJCTaBIEHUs 00 OKpY)KAalOUIEM MHpPE KaK O €IWHCTBE NPUPOAbI U YEJIOBEKa, B
MO3HAHUH MPUPOJHBIX 3aKOHOMEPHOCTEH U pelIeHuu MpoOdIeM COXpaHeHUs! IPUPOTHOTO PAaBHOBECHS,



yOexXAEHHOCTH B 0CO0OH 3HAYMMOCTH XHUMHUHU [UJIsI COBPEMEHHON UMBUJIM3AIMU: B €€ TyMaHUCTHYECKON
HaNpaBJICHHOCTH U Ba)XHOW POJIM B CO3JAaHMM HOBOW 0a3bl MaTepHAIbHON KYyJIbTYPHI, PEIICHUHU TIO0ANBHBIX MPOOIeM
YCTOMYMBOTO Pa3BHUTHs YEJIOBEYECTBA — CHIPHEBOM, JHEPTreTUYECKON, MHINEBOW W IKOJOTHYECKOW O€30MacHOCTH, B
Pa3BUTUU MEAMIIMHBI, 00ECTIEUEHUU YCIIOBUW YCHEHIHOTO TPYyJAa U IKOJIOTMYECKH KOM(OPTHOM KM3HHM Ka)XJAO0ro 4jieHa
00I1IECTBA;

€CTECTBEHHO-HAYYHON T'PaMOTHOCTHU: MOHMMAaHUs CYIIHOCTH METOAOB ITO3HAHUSA, WCIIOJIb3YEMBIX B €CTECTBEHHBIX
HayKax, CIIOCOOHOCTH HCIIOJNb30BaTh MOJy4yaeMble 3HAHUA JJI1 aHajlu3a U OOBSICHEHUS SIBJICHUI OKPYKAIOIIEro MHUpa U
OPOUCXOASAIIUX B HEM H3MEHEHMH, YMEHHUs JeJaTb OOOCHOBAHHBIE 3aKIIOUEHHS Ha OCHOBE Hay4HBIX (DaKTOB H
VMMEIOIIMXCS JAHHBIX C LIEJIbIO MTOIYYEHUs JOCTOBEPHBIX BBIBOJOB;

CHOCOOHOCTH CaMOCTOSITEIbHO MCHOJIb30BaTh XUMUUYECKUE 3HAHUS JJISl PELICHUs MPOOJIEM B pEalIbHbIX KU3HEHHBIX
CUTYyalusX;

WHTEpeca K NO3HAHMIO U UCCIIE0BATEIIbCKON AEATEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HETIPEPHIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHNIO, K aKTUBHOMY MOJIyUYE€HUIO HOBBIX
3HAHUW IO XUMHUH B COOTBETCTBUU C )KU3HEHHBIMU MOTPEOHOCTIMU;

MHTEpeca K 0COOEHHOCTSIM TpyJa B pa3IMuHbIX chepax npodheccnoHanbHOU AesATeIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATDBI

MetanpeameTHbIE pe3ybTaThl OCBOCHUS yUeOHOro npeaMera « XMMHUs» Ha YPOBHE CPEAHEro o0Iero oopazoBaHUs
BKJIFOYAOT:

3HauMMble JUIsi  (OPMHUPOBAHUS MHUPOBO33PEHHS OOYyHAIOMIMXCS MEXIMCIMIUIMHAPHBIE (MEXKIPEIMETHBIC)
oOllleHayYHbIE TOHATHS, OTpPaXAIOUIME IEJIOCTHOCTh HAYYHOM KapTHUHBI MUpa M CHEUU(PUKY METOJIOB MO3HAHUA,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX (Marepusi, BEIIECTBO, SHEPrusi, SBJICHUE, MPOLECC, CUCTEMa, Hay4yHBIH (akKT,
NPUHLIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, HCCle0BaHNe, HAOIIOAeHHE, U3MEPEHHE, IKCIIEPUMEHT U IpyTHUE);

yYHUBEpCalbHble y4yeOHble IeHCTBUA (MO3HABaTEIbHbIE, KOMMYHUKATHUBHBIC, PETYJIATHBHBIC), OOECIEUMBAIOIINE
dbopmupoBaHUe PYHKIIMOHAIIBHOM TPAMOTHOCTH U COITUATILHON KOMITIETEHIIUN 00YUYarOIINXCS;

CIIOCOOHOCTh OOYYaIOIIUXCS HUCIOJIb30BaTh OCBOCHHBIE MEXAMCIHUIUIMHAPHBIE, MHPOBO33PEHUYECKHE 3HAHUS U
yHHUBEpCaJbHbIC yUeOHbIE NeUCTBUS B TO3HABATEILHOM U COIIMAIbHOM MPaKTUKE.



MertanpenMeTHbpIe  pe3yJdbTaThl  OTPAKAIOT  OBJAJCHUE YHUBEPCAJIBHBIMH  YYEOHBIMH  TIO3HABaTEIHHBIMH,
KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JEHCTBUSMH.

OBJaieHne yHUBEPCAJIbHBIMYI YUeOHBIMH MO3HABATEILHBIMU AeHCTBUSAIMM:

1) 6a30Bble JJOruvYecKmne JAeicTBUSI:

CaMOCTOSITETILHO (hOPMYJIMPOBAThH M aKTyaJU3UPOBaTh MPoOIeMy, BCECTOPOHHE €€ pacCMaTpUBATh;

ONpEeNeNATh UETU JEATEeIbHOCTH, 3ajaBasl MapaMeTpbl U KPUTEPUU HUX JOCTUKEHHUSI, COOTHOCUTH PE3YJIbTaThI
JEATEIIBHOCTH C MOCTABJICHHBIMU LETISIMU;

MCIMOJIb30BaTh TMPH OCBOCHUHM 3HAHWM MPUEMBI JIOTMUYECKOTO MBIIIICHUS — BBIJACIATh XapaKTEpHBIC IPHU3HAKU
MOHSATUM M YCTAHABJIMBATh HMX B3aUMOCBSI3b, HCIIOJIB30BaTh COOTBETCTBYIOIIUE MOHATHS JJIs OOBSICHEHHUS OTIACIbHBIX
(haKTOB U SIBJICHHI;

BBIOMpATh OCHOBAHUS M KPUTEPUU IS KJIaCCU(DUKAIIUU BEIIECTB U XMMUYECKUX PEaKIUM;

YCTaHABJIMBATh MPUYNHHO-CJICJCTBEHHBIC CBSI3U MEXKY U3y4aeMbIMU SIBIICHUSIMU,

CTPOUTH JIOTHYECKHE PACCYKJICHHUS (MHIYKTHUBHBIC, JCIYKTHUBHBIC, 10 AHAJOTHH), BBISABIATH 3aKOHOMEPHOCTH H
MPOTUBOPEYHS B PACCMATPHUBAEMBIX SIBJICHUSX, (DOPMYITUPOBATH BHIBOJIBI M 3aKTFOUCHUS,

MPUMEHSIThH B MIPOIIECCE MO3HAHUSI, UCTIOIB3YyEeMbI€ B XUMHUHU CUMBOJIMYECKHE (3HAKOBBIE) MOJIENH, TPEOOPa30BBIBATh
MOJIE/IbHBIE TIPEJCTABICHUS] — XUMHUUYECKUW 3HaK (CMMBOJI) dJIEMEHTa, XUMUYecKas (popMyra, ypaBHEHHE XUMHUUYECKOU
peakiuyu — MpU PEIICHUH YYEOHBIX IMO3HABATENIPHBIX M NPAKTUUECKUX 3ajad, MPUMEHSATh Ha3BaHHbIE MOJICIbHBIC
MIPEJICTaBJACHUS ISl BBISIBJICHUS XapaKTEPHBIX MPU3HAKOB M3yYaeMbIX BEIIECTB U XUMHUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIIeA0BATEIbCKIE IeiiCTBHS:

BJIaJIETh OCHOBAMHU METOJ0B HAy4YHOT'O MO3HAHUS BEIIECTB M XUMHUYECKUX PEAKIIUH;

dbopmynupoBaTh LEJIM U 3aJa4M  HUCCJICIOBAHMS, MCIOJB30BaTh IOCTABJICHHBIE M  CAMOCTOSITEIBHO
chopmyIupOBaHHBIC BOMPOCHI B KaU€CTBE MHCTPYMEHTA TO3HAHUS M OCHOBBI JIJ1s1 (JOPMHUPOBAHUS TUIIOTE3HI 110 TPOBEPKE
MPaBWIBHOCTH BBICKA3bIBAEMBIX CYKJICHHI;

BJIQJICTh HABbIKAMM  CAMOCTOSITEJIBHOTO  IUIAHUPOBAHUSA W NPOBEACHUS  YYECHUUYECKUX  DKCIIEPUMEHTOB,
COBEpIIEHCTBOBaTh YMEHMsS HaOJI0JaTh 3a XOJOM IIPOIECCa, CaMOCTOATEIHLHO MPOTHO3UPOBATH €ro pe3yJibTar,
dbopmynupoBath 000OIIEHNUS ¥ BBIBOJALI OTHOCHUTEJIBHO JIOCTOBEPHOCTU pE3YyJbTAaTOB UCCIEAOBAHUS, COCTABIATH
000CHOBaHHBIN OTYET O TIPOJICTAHHOM paboTe;



IpUOOpETaTh ONBIT YYEHUYECKOW HCCIEIOBATEIbCKOM M IMPOEKTHOM JEATEIbHOCTH, HPOSABISATH CIIOCOOHOCTh U
TOTOBHOCTh K CaMOCTOSITEJIBHOMY TOHCKY METOJOB PELIEHUs MPaKTUYECKHUX 3a]ad, MPUMEHEHHUIO Pa3IMYHbIX METO/OB
MO3HAHUS.

3) pabora ¢ unpopmManmei:

OPUEHTHPOBATHCSI B PA3JIMYHBIX MCTOYHHMKAX HHGMOpManuMu (HAay4yHO-TOMYJsApHAs JHUTepaTypa XHMHUYECKOTO
COJIepKaHusl, CIpaBOUYHbIE MOCOOUs, pecypchl MHTepHeTa), aHanmu3upoBaTh MH(GOPMALMIO Pa3IMYHBIX BUAOB U (hopm
IPEICTABIICHUS, KPUTUYECKH OLIEHUBATH €€ JOCTOBEPHOCTh U HEMPOTUBOPEUNBOCTB;

(GopMyIMpoBaTh 3alIPOCHl U MPUMEHATH Pa3IMYHbIE METO/IbI IIPU IOUCKE U 0TOOpE MHPOpMAUU, HEOOXOAUMOMN IS
BBITNIOJTHEHMSI YU€OHBIX 3a]1a4 ONPEEIEHHOTO TUIIA;

npuoOpeTaTh OIBIT KCIOJIb30BAHUA WH()OPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U Pa3IMYHBIX MOUCKOBBIX
CUCTEM;

CaMOCTOATENbHO BBIOMpATh ONTHUMANIbHYIO (OopMy mpencTtaBieHuss uHpopmanuu (cxembl, TpadUKu, IUArPaMMBI,
TaOJIUIIbI, PUCYHKH U APYTHE);

UCIOJIb30BaTh HAyYHBIH $A3BIK B KadecTBE CpPEJICTBAa Mpu padboTe ¢ XHUMUYECKOM uHpopManueil: MNpUMEHSThH
MEXIpeIMeTHbIE ((PU3NUECKIE U MaTeMaTHUYECKUE) 3HAKU U CUMBOJIBL, (POpMYITbI, a00OpeBUATypbl, HOMEHKIIATYPY;

UCITI0JIB30BaTh U MPE0OPA30BBIBATh 3HAKOBO-CUMBOJIMYECKHUE CPEACTBA HATIISTHOCTH.

OgByaeHue YHMBEPCAJIbHBIMH KOMMYHUMKATHBHBIMH J1eHCTBUSMMU:

3aJ]aBaTh BONPOCHI IO CYIIECTBY OOCYXJZaeMOM TeMbl B XOJ€ Jauajora W/WIA TUCKYCCHM, BBICKAa3bIBATh WJIEH,
(bopMyIUpOBaTh CBOM MPEIJIOKEHUSI OTHOCUTENILHO BBIITOJIHEHUS IPEJIOKEHHON 3a1auu;

BBICTYNAaTh C TNpPE3EHTAlUEeN pe3ybTaTOB IO3HABATEIBHOW MAESTENbHOCTH, MOJYYEHHBIX CaMOCTOSITENIbHO WIIU
COBMECTHO CO CBEPCTHMKAMHU IPHU BBITOJIHEHUH XUMHUYECKOTO SKCIEPUMEHTA, MPAKTUYECKON pabOThl MO UCCIEIOBAHUIO
CBOMCTB M3y4aeMbIX BEIIECTB, pealn3aliy y4eOHOro npoekTa u (popMyarpoBaTh BEIBOJBI MO pe3yjbTaTaM MPOBEAEHHBIX
UCCIIEIOBaHUM IMyTEM COTJIACOBAHUS MTO3UIIUH B X0/1€ 00CYX/IeHUSI 1 OOMEHa MHEHUSMU.

OByaieHHe YHMBEPCAJIbHBIMH PeryJIsSTUBHBIMHU ACHCTBUAMM:

CaMOCTOATENLHO TUIAHUPOBAThH U OCYILECTBIISATH CBOIO MTO3HABATEIBHYIO ACSTEIBHOCTD, ONIpeesssa e€ el 1 3a/1auH,
KOHTPOJUPOBAaTh U MO Mepe HEOOXOJMMOCTH KOPPEKTUPOBAThH MpejiaraeMblii alropuTt™m ACHCTBUN MPU BHINOJIHEHUU



y4eOHBIX M HCCIENIOBATENbCKUX 3a]ad, BbIOMpaTh Hanbosee 3(p(GEeKTUBHBIN CIOCO0 MX pEIICHUs C YYETOM MOTydYeHUS
HOBBIX 3HAHMI O BEIECTBAX U XUMHUYECKUX PEAKLIHSIX;
OCYILECTBIATh CAMOKOHTPOJIb CBOEH IEATEIBbHOCTY HA OCHOBE CAMOAHAIN3a U CAMOOLICHKHY.

INPEAMETHBIE PE3YJIBTATDBI

10 KITACC

[IpenmeTHbIE pe3ysIbTaThl OCBOCHUS Kypca «OpraHrudecKkass XUMHUs» OTPAXKAIOT:

c(hOpPMHUPOBAHHOCTh MPEJCTABICHUNA O XMMHUYECKOW COCTaBISIONICH €CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, POJIU
XUMHUU B TO3HAHUM SIBJICHUN TPUPOJABI, B (DOPMUPOBAHUM MBIIIJICHUS W KYJIBTYpPhl JIMYHOCTH, €€ (YHKIHOHATHHOU
rPaMOTHOCTH, HEOOXOIUMOM ISl PEIICHUSI MPAKTUYECKUX 3a]lay U SKOJOTMYECKU 0O0OCHOBAHHOTO OTHOILIECHUSI K CBOEMY
3I0POBBIO U IPUPOJHOM CPEJIE;

BJIaJICHUE CUCTEMOW XUMHUYECKUX 3HAHUM, KOTOPAsi BKIIOYAET: OCHOBOIOJATAIOIINE OHATUS (XUMUYECKHUM 3JIEMEHT,
aToM, DJIGKTpOHHAs O0O0JI0YKa aTroMa, MOJEKYJa, BaJCHTHOCTb, DJJIEKTPOOTPUILIATEILHOCTh, XUMHUYECKas CBS3b,
cTpyKTypHas popmyna (pa3BépHyTas U COKpamiéHHas), MOJb, MOJISIPHAs Macca, MOJISIPHBIM O0BEM, YIIEPOIHBIN CKEJIET,
GbyHKIIMOHANBHAS TPYMIa, paauKal, U30MEPUs, U30MEPbI, TOMOJIOTHYECKUM Psii, TOMOJIOTH, YIJIEBOJAOPO/bl, KUCIOPO U
a30TCOJEpKalllle COCAUHEHHUSI, MOHOMED, TTOJIUMEDP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS); TEOPUHU U
3aKOHBI (TEOpHUsi CTpOEHUs opraHudeckux BemectB A. M. byTiepoBa, 3akOH COXpaHEHHS MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHMBOJIMYECKHU S3bIK XWMHH; MHPOBO33PEHUYECKUE 3HAHUS, JIEXKallMEe B OCHOBE IOHUMAaHUSA
MPUYUHHOCTH M CUCTEMHOCTH XUMHYECKUX SIBICHUM, (DAKTOJOTHYECKUE CBEIACHUS O CBOMCTBAxX, COCTaBe, MOJIYYECHUH U
0€30MacHOM HUCTOJb30BAHUM BaKHEHIIINX OPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUECKOMN JAEATEILHOCTH YEIOBEKA,

c(hOpPMUPOBAHHOCTh YMEHHUHN BBISBJIATH XapaKTepHbIC TMPU3HAKU TIOHSATHUN, YCTAHABIMBATH MX B3aUMOCBS3b,
WCIMOJIB30BaTh COOTBETCTBYIOLIME TIOHSATHUS TIPU OIMCAHWUU COCTAaBa, CTPOCHUS W MPEBPALICHUN OPTraHUYECKUX
COCTUHECHU;

c(hOpMUPOBAHHOCTh YMEHHH UCIOJb30BaTh XHUMHUYECKYID CHUMBOJIUKY [IJII COCTABJICHUS MOJICKYJSAPHBIX |
CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOW) (GOpMyJ OpPraHMYECKHUX BEIIECTB W YPAaBHEHHH XUMHUYECKHX PEaAKIIUH,



W3TOTABIMBATh MOJICTH MOJIEKYJT OPTaHWYECKHX BEIIECTB IS WILTIOCTPAIMA MX XUMHYECKOTO M IMPOCTPAHCTBEHHOTO
CTPOCHHS,

c(hOpMHPOBAHHOCTh YMEHUN YCTaHABIMBATH MPUHAIC)KHOCTh U3yUYE€HHBIX OPTaHUYECKUX BEIIECTB 0 UX COCTaBY U
CTPOCHHUIO K OINpPEAEIEHHOMY KJacCy/Tpymnne COeAUHEHUM (yriIeBOIOPOIbl, KUCIOPOJ U a30TCOAECPKAIUE COCIUHEHUS,
BBICOKOMOJIEKYJISIPHBIC COCIMHEHUs), JaBaTh MM Ha3BaHus 10 cucTemarnueckoit Homenkmarype (IUPAC), a rtakke
IPUBOJINUTHh TPUBHAJIbHBIC HA3BAHUS OTACIIBHBIX OPTaHMYECKUX BEIICCTB (ITHIICH, MPOMHIICH, alleTUJICH, dTHJICHTIINKOJb,
rMnepuH, ¢GeHos, (GOopMalbIeTua, aleTalnbIeTH I, MypaBbHHAS KHCIOTa, YKCYCHAas KHCJIOTa, OJICMHOBAs KHCIIOTA,
CTeaprHOBas KUCJIOTA, TIII0K03a, (GPYKTO3a, Kpaxmall, IeJUII0JI03a, TJIUIIHH);

c(hOpMHPOBAHHOCTh YMEHHS OMPEIEIATh BUIb XMUMUYECKOW CBSI3M B OPraHUYECKHX COCAMHEHUSIX (OJAMHAPHBIE U
KpaTHBIE);

c(hOpPMHPOBAHHOCTh YMEHHS TIPUMEHSTH TIOJIOKCHHS TEOPUHU CTPOSHUS OpraHndecKkux BemiecTB A. M. bytnepoBa mis
0OBSCHEHHSI 3aBUCHMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa M CTPOSHUS; 3aKOH COXPAHCHUS MACChl BEIIECTB;

c(hOpMHPOBAHHOCTh YMEHUN XapaKTEpU30BaTh COCTaB, CTPOCHUE, (PU3MUYECKUE U XUMUYECKHE CBOMCTBA THUIIUYHBIX
TIPEACTABUTEIICH Pa3IMYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, THJICH, IPOMIICH, alleTHIICH, OyTaaueH-1,3,
MeTwi0yTagaueH-1,3, OeH30J, METaHOJ], JTaHOJ, JTWICHIJUKOJb, TJIMIEPUH, (PEHOJ, aleTalbIeTu/l, MypaBbUHAS H
YKCyCHasl KHCJIOTBI, TJIFOKO3a, KpaxMmaJ, IeJIII0JI03a, aMUHOYKCYCHAsT KUCJIOTa), WILTIOCTPUPOBATh TGHETHUYECKYIO CBSI3b
MEXIy HIMH YPaBHEHUSIMH COOTBETCTBYIOITUX XUMHUYCCKUX PEAKITUH C UCTIOJIBb30BAHUEM CTPYKTYPHBIX (POPMYIT,

c(hOpMHPOBAHHOCTh YMEHUS XapaKTEPHU30BaTh UCTOUHUKH YTIIEBOJIOPOTHOTO CHIpbs (He(PTh, MPUPOIHBIN T'a3, YroJib),
CIOCOOBI UX TIEPEPaOOTKU U MPAKTUYECKOE MPUMEHEHHE MPOIYKTOB MepepaboTKH;

c(hOpPMHPOBAHHOCTh YMECHHU IMPOBOJHWTH BBIYUCICHHUS IO XUMHUYCCKUM ypaBHEHUSM (Macchl, 00béMa, KOJUYECTBA
MCXOJTHOTO BEIIECTBA WM MPOAYKTa PEaKIMK M0 M3BECTHBIM Macce, 00bEMY, KOJMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB
WJIU TIPOJIYKTOB PEAKIUN);

c(hOpMHPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HaHUN 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHUS, UCIIOJIb3yEeMbIX
B XMMUU TPH U3yYEHUU BEIIECTB U XUMUYECKUX SBJICHUHN (HAOIIO/IeHNEe, U3MEpPEHUEe, HKCIICPUMEHT, MOJCITUPOBAHHUE),
UCITIOJIB30BaTh CHUCTEMHBIC XUMWYCCKHE 3HAHUS JUIA TPUHATHS PEIICHWA B KOHKPETHBIX >KM3HCHHBIX CHUTYaIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX TIPUMCHCHHEM;



chOpPMHPOBAHHOCT, YMEHUW COONIOJaTh TMpaBUjia IIOJH30BAHUS XHMHYECKOM TIOCYIOM U JaOOpaTOPHBIM
o0opynoBaHMEM, a TaKXe MpaBWia OOpAIIEHHS C BEIIECTBAMH B COOTBETCTBUHM C WHCTPYKIIUSMHU IO BBIMOJTHEHUIO
71a00paTOPHBIX XUMUYECKUX OIBITOB;

c(hOpMHUPOBAHHOCTh YMEHUU IIJIAHUPOBATH M BBIMOJHITH XUMHYECKUM AKCIIEPUMEHT (MPEBpAIICHUS OPraHUYECKUX
BEIIIECTB IIPU HarpeBaHMHM, MOJyYCHUE dTUICHA U U3YYCHHUE €r0 CBOMCTB, KAYECTBEHHBIC PEAKIIUA OPTraHUYECKUX BEIIECTB,
JIeHATypanus OCIKOB MPU HAarpeBaHUM, IIBETHBIC PEAKIIUU OCITKOB) B COOTBETCTBHH C MPABUIAMH TEXHUKH O€30MACHOCTH
npu oOpalieHHH C BEHIECTBAMH H JIAOOPATOPHBIM OOOPYAOBAHHWEM, TIPEIACTABIATH pPE3YyIbTaThl XHUMHUYECKOTO
IKCTIEpUMEHTa B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOIIHUX pEaKIUid M (POpMyIHMpOBaTh BBIBOJLI Ha OCHOBE ITHX
pe3ynbTaToB;

c(hOpPMHUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3WPOBATH XMMHUYECKYIO HWHQOpMAIUIO, TOJy4aeMyI0 U3 Pa3HBIX
MCTOYHUKOB (CpeACTBa MAacCOBOUM MH(popMalinu, UHTEpHET U IpYyTUX);

c(hOpMHPOBAHHOCTh YMEHUH COOJIO/IaTh MpaBUiia YKOJIOTHICCKH IIEeTIECO00Pa3HOTO MOBEICHUS B OBITY M TPYAOBOU
NESATEIPHOCTH B IIEJIIX COXPAHEHHUS CBOETO 370POBbS W OKPYXKAIOIIEH NPUPOIHON Cpelbl, OCO3HABaTh OMACHOCTH
BO3JICHCTBUS Ha KUBBIC OPTaHU3MBI ONPECIEHHBIX OpraHNYeCKUX BEIEeCTB, MOHNUMAas cMbICc nmokasatens [1JIK, moscHATh
Ha IPUMEpPax CrocoObl YMEHBIIIEHUS U TPEAOTBPAIEHUS UX BPEIHOTO BO3CHCTBHSI HA OPTaHU3M YEJIOBEKa,

JUIsT OOYYarOIIMXCS C OTPAaHUYEHHBIMH BO3MOXHOCTSIMH 37I0POBBS: YMEHHE NPUMCHSTH 3HAHUSA 00 OCHOBHBIX
JTOCTYITHBIX METO/aX MMO3HAHUSI BEIIECTB M XUMUYECKUX SBIICHU;

JUISL CIICTIBIX M CJIA0OBHUISAIINX O0YUYaAIOIIMXCS: YMEHHE UCIIOIh30BaTh PElIbe()HO-TOUCUHYIO CHCTeMy 0003HaueHui JI.
bpaiins niis 3anucu XuMHIecKux (GopMy!L.

TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC
KouunyecTBo 4yacoB DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB U TeM (undposbie)
Ne i/ Kontpoabnbie | IlpakTnueckue
NPOrpamMMbl Bcero o0pa3oBaTe/bHbIC

padoThbl padoThl pecypesi




Pa3zgea 1. TeopeTudeckue OCHOBBI OPraHUYeCKOH XUMUM

[Ipenmer oprannueckoit xumuu. Teopus
1.1 CTPOEHUS OPTaHUYECKUX COeqUHEHNI A 3 buGnnorexa [IOK
' P p ' https://m.edsoo.ru/ff0d210c
M. bytieposa
Htoro mo pazneny 3
Paszgen 2. YrieBoaopoabl
bubmnoreka IIOK
21 llpenenpribte yreBoA0pOAL! — ANKAHEL 2 https://m.edsoo.ru/ff0d210c
59 HenpenenbHbie yrieBogopoabl: ajakeHsl, 5 bubnuorexa [IOK
' aJIKaIMEHBI, aJTKUHBI https://m.edsoo.ru/ff0d210c
bubmunoreka IIOK
2.3 ApOMATUUECKHE YTIICBONOPOIb! 2 https://m.edsoo.ru/ff0d210c
54 IIpupoaHbIE HCTOYHUKH YIIIEBOJOPOIAOB U 3 bubmuoreka [JOK
' UX nepepaboTKa https://m.edsoo.ru/ff0d210c
Hroro o pasneny 13
Paspnen 3. Kuciiopoacoaep:xkamue oprannyeckue coeinHeHus
bu6nuorexa [IOK
31 Criupret. denon 3 https://m.edsoo.ru/ff0d210c
39 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 bubnmnoreka [JOK
' CnoxHubie 3UpsI https://m.edsoo.ru/ff0d210c
bubnunorexa LIOK
3.3 3
YTIeBOzE https://m.edsoo.ru/ff0d210c
Hroro no paszneny 13
Pasznea 4. A3oTconeprxkaiye opraHudecKkue coeIuHeHus
4.1 AMUHBI. AMHUHOKHUCTIOTBI. benkn 3 but6mmoreka [IOK
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Wroro no pazueny 3
Paznen S. BoicokoMoJieKyJIsipHbIe COeTHHEHUsI
but6mmoreka [IOK
5.1 ITnactmaccel. Kayuyku. Boigokna 2 httos://m.edsoo.ru/ffod210c
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IHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoJsnyecTBO 4acoB DJIeKTPOHHbIE
Ne uudposbie
Tema ypoxa Konrpoasnbie | IlpakTnyeckue
n/n Bcero o0pa3oBaTte/ibHbIE
padoThI padoThI
pecypcsbl
1 IIpeameT OpraHM4ecKOr XUMHUH, €€ 1 bu6nuoreka [JOK
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE https://m.edsoo.ru/ff0d210c
Teopust cTpoeHUs OpraHUYECKUX By OK
2 coenquHeHuil A. M. byrtnepoBa, €€ OCHOBHbIE 1 nomorexa L
https://m.edsoo.ru/ff0d210c
MIOJIOXKEHHUS
[IpencraBienue o knaccupuxanuu
3 OopraHM4eckux BeuecTs. Homenkiarypa 1 bubnmnoreka [JOK
(cucremaTHueckasi) U TpUBHAJIbHbIE HA3BAHUS https://m.edsoo.ru/ff0d210c
OpraHMYECKUX BEIIECTB
4 AJTIKaHBI: COCTaB U CTPOEHHUE, 1 bu6muoreka [JOK
TOMOJIOTUYECKUH PST https://m.edsoo.ru/ff0d210c
5 MeraH u 3TaH — npocTenImne 1 bubmuoreka [JOK
NPENCTABUTENN AIKAHOB https://m.edsoo.ru/ff0d210c
b K
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1 nommorexa LO
https://m.edsoo.ru/ff0d210c
7 OTHUJEH U NPOIUIEH — IpOocTeIne 1 bubmuoreka [JOK
MPEICTABUTENINA AIIKEHOB https://m.edsoo.ru/ff0d210c
3 [TpakTrueckas pabota Ne 1. «Ilonydyenue 1 1 bu6muoreka [JOK
ATUJICHA U U3YYEHUE €0 CBONCTBY https://m.edsoo.ru/ff0d210c
9 Ankanuensl. byranuen-1,3 u 1 but6mmoreka [IOK

MetunoyraaueH-1,3. [lomydaenue

https://m.edsoo.ru/ff0d210c
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CHUHTCTUYCCKOI'O KaydyyKa U pE3UHBL

AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHUS,

10 TOMOJIOTUYECKUH psijl. ALlETUIICH — bubmmorexa [JOK
L PAL Al https://m.edsoo.ru/ff0d210c
NPOCTEUIINN TPEACTAaBUTENb ATKUHOB
11 Brluncnenus 1o ypaBHEHUIO XUMUYECKOU bubnuorexa LIOK
peakuuu https://m.edsoo.ru/ff0d210c
12 Apenbl: 6eH3011 ¥ TOIyoJ. TOKCHYHOCTh bu6nuoreka [JOK
apeHOB https://m.edsoo.ru/ff0d210c
13 I'eneTnyeckas CBA3b yrieBOLOPOIOB, bubnmnorexka HOK
MPUHAJICKAIIUX K Pa3IMYHBIM KJlaccam https://m.edsoo.ru/ff0d210c
IIpupoHbIE HCTOYHUKH YTIIEBOJOPOIOB:
14 1| pH p0 HBIH ra3 ¥ MmoI 1}{,;6 He(bTiHBIe rasbl bubmorexa HOK
prpos R ’ https://m.edsoo.ru/ff0d210c
He(Th U MPOAYKTHI € nepepaboTKu
[IpupoHbIE HCTOYHUKH YTIIEBOIOPOIOB:
15 Il pI/I p0 HBII ra3 " 1o IZZIC HC(bTIS)IHI)Ie rasbl Bubnmorexa [IOK
PpoX o ’ https://m.edsoo.ru/ff0d210c
He(Th U MPOAYKTHI € mepepaboTKu
KonTponbHast padota no paszaen
16 «anzBo opo pbl» [on f)) OIl;aSIy Bubnmorexa [IOK
AOPOA yroa https://m.edsoo.ru/ff0d210c
KOHTpOJIbHAs paboTa.
17 [IpenenbHbIE OTHOATOMHBIE CIUPTHI: bu6muoreka [JOK
METAHOJI ¥ 3TaHoJ. BomopoaHas cBs3b https://m.edsoo.ru/ff0d210c
18 MHOTroaTOMHBIE CITUPTHI: ITUICHTIUKOb U bubmuoreka [JOK
TJIMLEPUH https://m.edsoo.ru/ff0d210c
19 ®DeHo: CTPOCHHUE MOJIEKYIIBI, PU3NYECKUE U bubnuotexa [JOK
XUMUYECKHUE CBOWCTBA, IPUMEHEHHE https://m.edsoo.ru/ff0d210c
20 Anpaeruapl: GopManbACTUT U alleTaTbACTH/I. bubanoreka LJOK

ArneToH

https://m.edsoo.ru/ff0d210c
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21 OIHOOCHOBHBIC TIPEICIIbHBIE KApOOHOBBIS bubnunorexa LIOK
KHUCIIOTBI: MypaBbUHAS U YKCYCHAsI https://m.edsoo.ru/ff0d210c
99 [Tpaktuyeckas padora Ne 2. «CBoiicTBa Bu6muotexa [JOK
pacTBOpa YKCYCHOM KHCIIOTBI» https://m.edsoo.ru/ff0d210c
93 CreapuHOBas U OJICMHOBAsI KUCIIOTHI, KaK bu6muoreka [IOK
NPECTaBUTENN BBICIINX KAPOOHOBBIX KHUCIOT https://m.edsoo.ru/ff0d210c
24 MpbU1a KaK COJIM BBICIITUX KapOOHOBBIX bubnmnoreka [HOK
KHCJIOT, UX MOIOIIee JIeiiCcTBIE https://m.edsoo.ru/ff0d210c
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE
25 Ka 60HOBLI)(? KII/)ICJ'IOT FPII) OJ'II/Iil CIIOKHBIX bubmorexa HOK
P L P https://m.edsoo.ru/ff0d210c
3¢hupoB
Kupbl: runponus, npuMeHeHHe, bubmuorexa [IOK
26
OuoJstornueckas pojb >KHPOB https://m.edsoo.ru/ff0d210c
VYrieBoibl: cocTaB, KiacCUpUKAITHSI.
27 Bakueime peicTaBUTENN: TIII0K03a bubnmorexa HOK
p ' ’ https://m.edsoo.ru/ff0d210c
bpykTo3a, caxaposa
28 Kpaxman u nenmrono3a Kak IpupoaHbIe bubnmnoreka [JOK
MTOJIUMEPHI https://m.edsoo.ru/ff0d210c
KonTtponbnas paboTa mo pazaen
29 «Kncio 0JICO pe xKa I/Iel()) rzHI/I}t’IeCKHe bubmmorexa [TOK
POACOAEPXALIHE Op https://m.edsoo.ru/ff0d210c
COCTMHECHUS
bubnunoreka LIOK
30 A : METHJIA a
MITHBL: METHITAMIH I arimti https://m.edsoo.ru/ff0d210c
AMHHOKHUCIIOTHI Kak aMm(pOTEepHbBIE
31 OpraHMYECKHUE COSIUHEHNS, X bubmmorexa TIOK
p ’ https://m.edsoo.ru/ff0d210c
Ouosornueckoe 3HaueHue. [lenTumapt
32 benku xak mpupoaHbIe bubmorexa [TOK

https://m.edsoo.ru/ff0d210c
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BBICOKOMOIJICKYJIAPHBIC COCAUHCHUA

bubnunoreka LIOK
33 T'onosas xontposbHas padora. 1 https://m.edsoo.ru/ff0d210c
OCHOBHBIE METOJIBI CHHTE3A
BBICOKOMOJICKYJISIPHBIX COCTMHCHUH.
34 [TnacTmaccel, kKayuyyku, BoidokHa. OCHOBHBIE 1 buGnuorexa [IOK
» KAYHYKH, ' https://m.edsoo.ru/ff0d210c
MOHSTHS XUMHUH BBICOKOMOJICKYJIIPHBIX
COEIMHEHUI.
OBILIEE KOJIMYECTBO HACOB I10 ITPOIT'PAMME 34
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YYEBHO-METOINYECKOE OBECIIEYEHHUE
OBPA30OBATEJIBHOI'O ITPOIECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YHEHUKA

» Xumus, 10 knace/ I'abpuensa O.C., OO1ecTBO ¢ OrpaHUYeHHON
OTBETCTBEHHOCTHIO «/[PODA»; AkiimonepHoe oduiectBo «M3aaTenbcTBO
«IIpocemenue»

» Xumus, 11 xmacc/ I'abpuensna O.C., OO1iecTBO ¢ OrpaHUYEeHHON
O0TBETCTBEHHOCTHIO «JIPODAY; Akiinonepnoe obiecTBo «M3aaTenbeTBO

((HpOCBGHIGHHG»

METOANYECKHUE MATEPUAJIBI 1JISA YUUTEJIA

Xumus, 10 knacc/ IN'abpuensn O.C., Octpoymon WU.I'., Cnaakxos C.A.,
AxnmonepHoe obmectBo «M3aartenberBo «lIpocBemenne»

» Xumusi, 11 xknacc/ I'abpuensa O.C., OO11ecTBO ¢ OrpaHUYEHHON
O0TBETCTBEHHOCTHIO «JIPODA»; Akiinonepnoe obiectBo «M3aaTenbeTBoO

«IIpocsemenue»

https://prosv.ru/_data/umk/7435/toc_20-0301-01.pdf

MU P®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHI CETH
HMHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/
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