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MHNOACHUTEJIBHASA 3AIINCKA

[IporpamMMa Mo XUMHUHM Ha ypOBHE cpelHero ofmero oOpa3oBaHMs pa3paboTaHa Ha
ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-d3 «O6 obpa3oBanuu B Poccuiickoii
@enepanun», TpeOOBaHMI K pe3ysbTaTaM OCBOSHHs QenepaibHOi 00pa3oBaTeIbHON
nporpamMmsl cpennero oomero oopazoBanus (POIT COO), npencraBieHHbx B DeepaabHOM
rocyaapcTBeHHOM oOpaszoBarenbHoM cranaapte COO, ¢ yuérom KoHnenmnuu npemnogaBaHus
yueOHOro npeamera «XuMus» B 00pazoBaTelbHbIX opranusanusax Poccuiickoit denepanyn,
pean3yIolMX OCHOBHbIE O0pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX IIOJIOKEHUH
«Crtparerun pa3Butus BocnuTanusi B Poccuiickoit ®@enepauuu Ha nepuona a0 2025 romga»
(Pacnopspxenue IIpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXONIOB K pa3pabOTKe MpOrpamMMmbl MO XHMHH, K ONpEAeNeHUI0 001eit
cTpateruu oOOy4Y€HHUs, BOCHUTAHHS W pa3BUTHUA OOYyYaIOLIUXCS CPEACTBAMH Yy4eOHOTro
npeamera «Xumus» st 10—11 kmaccoB Ha 6a30BOM ypOBHE COCTaBWJIM KOHILIENTYaJIbHBIC
nonoxkenus GI'OC COO o B3anMOOOYCIOBICHHOCTH LI€JIeH, CONEp:KaHus, pe3ylbTaToB
oOydeHus U TpeOOBaHUN K YPOBHIO MOJATOTOBKU BBIITYCKHHUKOB.

XuMmuyeckoe 00pa3oBaHME, I[I0JIydaeMO€ BBIYCKHUKaMH 00I1e00pa3oBaTenbHON
OpTraHu3allM, SBISIETCS HEOTHEMJIEMOW dYacThio HuX o00pa3oBaHHOCTH. OHO CIIY)KHT
3aBepUIAIOIIMM HTAlOM peajn3alii Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIOYEBBIX
LIEHHOCTEH, MPHUCYIIHUX IEJIOCTHOM CHCTeMEe XHUMHMYECKOro 0o0pa3oBaHMsA. OTH LEHHOCTU
KacaroTcs MO3HaHMsI 3aKOHOB MPUPOAbI, (POPMHUPOBAHUSI MUPOBO33PEHUS M O0IIEH KyIbTYypbl
YelloBeKa, a TaKXKe D3KOJOTMYeCKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3/J0pPOBbIO U
NpUpOJHON cpene. Peanmusyercs xumuueckoe oOpa3oBaHHMe OOy4yaroIIMXCsl Ha YpOBHE
cpeaHero oOuiero oopa3zoBaHusl CPEICTBAMU yU4e€OHOIo mpeaMera «XUMUs», COJepKaHue U
MIOCTPOEHHE KOTOPOTO ONpPENEICHbl B MPOTrpamMMe MO XUMHUU € YYETOM cHerupuKU HayKu
XUMHH, €€ 3HAYE€HUS B NO3HAHUM MPHUPOJABI U B MaTEpHUaIbHON KHU3HU OOILIECTBA, a TAK¥Ke C
yu€TOM 00IIUX Iesel U MPUHLIUIIOB, XapaKTePU3YIOIUX COBPEMEHHOE COCTOSIHUE CHCTEMBI
cpenHero obmiero oopazoBanus B Poccuiickoii deneparum.

XuUMHUsL Kak »DJEMEHT CHCTEMbl €CTEeCTBEHHBIX HayK MWIrpaeT ocoOyl posib B
COBPEMEHHOM IMBUJIN3ALIMHY, B CO3JJaHMH HOBOI 0a3bl MaTepuaibHON KyJIbTYpbl. OHA BHOCHUT
CBOM BKJIaJl B (POPMHUPOBAHHE PALMOHATIBHOTO HAYYHOT'O MBILUIEHHS, B CO3/IaHUE 11€TT0CTHOTO
NpEJCTaBIeHU 00 OKPYXalolleM MHUpPE KaK O €IWHCTBE MPUPOJbl U YEIOBEKa, KOTOpOe
(dbopMupyeTcsi B XMMHUU Ha OCHOBE IIOHMMaHUS BEIIECTBEHHOTO COCTaBa OKPY KaroIIero Mupa,
OCO3HaHHUS B3alMOCBS3M MEXKIy CTPOEHHEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMHU
00JIaCTSIMH TPUMEHEHHS.

TecHo B3auMOJEHCTBYsI C JPYI'MMHM €CTECTBEHHBIMM HayKaMH, XHMHS cTaja
HEOThEMJIEMON YacThi0 MUPOBOI KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIEIIHOTO TpyJa U
KHU3HU Kaxaoro wieHa oOmiectBa. CoBpeMeHHass XMMHS KaK HayKa CO3MJaTelIbHas, Kak
HayKa BBICOKMX TEXHOJIOTMH HampaBieHa Ha peIIeHHE TNIOOANbHBIX MPOOJIEM yCTOMYUBOTO
pa3BUTUSL 4YEJIOBEUECTBA — CBIPHEBOM, DJHEPreTUYECKOM, IHUIIEBOM, OSKOJIOTHMYECKOU
0€30MacCHOCTH U OXPaHbI 37J0POBbSI.



B cooTtBercTBUU € OOUIMMH LEISIMH U MPUHIUIIAMH CpeIHEero obiero oOpa3zoBaHUs
comepxkanue mpeamera «Xumus» (10-11 kmaccel, 0a30BbIi  ypOBEHb HM3YUYCHHS)
OPUEHTUPOBAHO IPEUMYIIECTBEHHO Ha OOLIEKYJbTYPHYIO IIOATOTOBKY OOydaromuxcs,
HEOOXOJUMYI0 UM JUIA BBIPAOOTKHM MHPOBO33PEHYECKHX OPHUEHTHPOB, YCHEIIHOTO
BKJIIOUEHUSI B JKM3Hb COLMYMa, MPOJOJDKEHHsSI OO0pa30BaHMS B PA3IMYHBIX 00NacCTAX, HE
CBSI3aHHBIX HEMOCPEACTBEHHO C XUMUEH.

CocraBngomuMy npeaMera «XUMHs» SBISIOTCS 0a30Bble Kypcbl — «Opranudeckas
xuMus» U «OOmas U HeOpraHuveckas XUMUS», OCHOBHBIM KOMIIOHEHTOM COJEpIKaHUs
KOTOPBIX SIBJISIFOTCSI OCHOBBI 0a30BOM HayKH: CUCTeMa 3HAHUU 10 HEOPraHMYeCKON XUMUM (c
BKJIFOUEHUEM 3HAHUI M3 00IIel XMMHUHU) U OpraHuueckoil xumuu. DopMupoBaHHUE AAHHOMN
CUCTEMBbI 3HaHUH NIPU U3YUYEHHUH NpeaMeTa 00ecreurBaeT BO3MOXKHOCTb PACCMOTPEHHUS BCETO
MHOT000pa3us BEIIECTB Ha OCHOBE OOIIUX MOHATHH, 3aKOHOB U TEOPUN XUMHH.

CrtpykTypa coaepkaHusi KypcoB — «Opranumyeckas xumusi» u «OOmas u
HEOpraHuyeckas XuMus» copmupoBaHa B ImporpamMme MO XUMHUU Ha OCHOBE CHCTEMHOTO
MOJX0JIa K M3YyYEHUIO y4eOHOro Marepwaiia U oOyCIIOBICHAa MCTOPUYCCKH O0OOCHOBAHHBIM
pa3BUTHEM 3HAHHUI Ha ONPENCIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpraHu4ecKkoi
XUMHHM BEIIECTBA pACCMATPUBAIOTCI HAa YPOBHE KJIACCHUYECKOM TEOPHUH CTPOCHHS
OpPraHMYECKUX COCAMHEHMM, a TakXKe Ha YpOBHE CTEPEOXMMHUYECKHUX U DIEKTPOHHBIX
Mpe/iCTaBIeHU 0 cTpoeHuH BeulecTB. CBelleHUs1 00 M3ydaeMbIX B Kypce BEIIECTBaX JAr0TCs
B Pa3BUTHM — OT YIJIEBOJAOPOJOB JO CJIOKHBIX OMOJIOTMYECKH AKTUBHBIX COEAMHEHUH. B
Kypce OpraHM4ecKoil XMMHUHU MOJYy4aroT pa3BUTHE C(POPMUPOBAHHBIE HA YPOBHE OCHOBHOTO
obmero oOpa3oBaHus NEpBOHAYAJIbHBIE MPEJACTABICHUS O  XHUMHUYECKOHM  CBS3H,
KJIaCCU(UKALMOHHBIX MPU3HAKAX BELIECTB, 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX CTPOCHUS,
0 XMMHYECKON PEaKIIUH.

ITox HOBBIM YTIJIOM 3peHUs B IpeaMeTe «XUMUsS» 0a30BOr0 YpPOBHS pacCMaTpHUBAETCS
U3yYEHHBI Ha YPOBHE OCHOBHOI'O 0O0Iero oOpa3oBaHUs TEOPETHUECKUIl MaTepuan U
(hakTONOrMuecKue CBEIECHUSA O BEIIECTBaX W XMMHUYECKOW peakuuu. Tak, B 4acTHOCTH, B
Kypce «OOImiast 1 HeopraHudeckass XuMus» 00y4aroIUMCs MPEJOCTaBISETCSI BOZMOKHOCTh
0CO3HATh 3HAYEHHE MEPUOJUYECKOr0 3aKOHA C OOLIETEOPETHUECKUX U METOA0JOTMYECKHX
MO3ULMK, TIyOXXKe TOHATh HCTOPHUYECKOE H3MEHEHHe (QYHKIMHA 3TOr0 3aKOHa — OT
o0oOmaroniei 10 0ObICHAIOMEN U MTPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMM O BaXXKHEWIIINX BEHIECTBAX, UX COCTABE, CTPOEHUH, CBOMCTBAX
U TPUMEHEHUM, a TAaKK€ O XUMHUYECKMX PEaKIMIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX
IpoTeKkaHus aonosHsaeTcs B Kypcax 10 u 11 kimaccoB a1eMeHTaMu COAEpkKaHUs, UMEIOLUMHU
KyJIbTYPOJOTHYECKHM M MPHUKJIAJHON XapakTep. DTH 3HAHUS CIIOCOOCTBYIOT MOHUMAaHHIO
B3aMMOCBSI3M XHMHUHU C APYTMMH HayKaMH, PacKpbIBalOT €€ pojb B IO3HABATEIbHOW U
MPAKTUYECKON JIeATENIbHOCTH YeJIOBEeKa, CIOCOOCTBYIOT BOCIIUTAHHUIO YB)XKEHUS K MPOLIECCY
TBOpYECTBA B OOJIACTM TEOPUU M TPAKTHUECKUX MPUIOKEHUNH XHMHUH, TOMOTArOT
BBIIIYCKHUKY OPHEHTUPOBATbCS B OOIIECTBEHHO W JUYHOCTHO 3HAUYUMBIX MpobiemMax,
CBS3aHHBIX C XUMHEH, KPUTHUYECKH OCMBICIMBATh HH(OPMALMI0O M NPUMEHATH €€ IUid
NOTNOJHEHMUsS] ~ 3HAHUM,  pEUIeHMs]  MHTEJUIEKTYalbHBIX M OKCIEPHUMEHTAIbHBIX
UCCIIEIOBAaTENbCKUX 3a7au. B menoM cojepxkanue ydeOHOro mpeamera «XUMHsD JaHHOTO



YPOBHS U3YYEHUSI OPUEHTUPOBAHO Ha (OPMHUPOBAHUE Yy O0YHAIOIIUXCSI MUPOBO33PEHUECKOM
OCHOBBI I TOHMMaHus (uIocopCKUX UAEH, TaKUX Kak: MaTepHallbHOE EIWHCTBO
HEOPTraHMYECKOT0 M OPraHMYECKOro MHUpa, 0OYCIOBIEHHOCTh CBOMCTB BEUIECTB UX COCTAaBOM
U CTPOCHHEM, MO3HABAEMOCTh MPUPOIHBIX SBICHUA MYTEM OKCICPUMEHTA H PEIICHHS
MIPOTUBOPEYUIN MEXIy HOBBIMH (paKTaMU U TEOPETHUECKUMHU IMPEANOCHIIKAMHU, OCO3HAHUE
PO XMMHUU B pEIICHUH DSKOJIOTMYECKHX TMpoljieM, a Takxke MNpodiaeM cOepexeHus
HEPTETHYECKHUX PECYPCOB, CHIPHsI, CO3JAHMS HOBBIX TEXHOJIOTHI U MaTEPUAIOB.

B muane pemieHus 3ajad4 BOCIUTAHMSA, PA3BUTHS W COLMAIM3ALMU OOYYAIOLIMXCS
MPUHSATHIE TPOrPaMMOI MO XUMHUHM TOJXOJbI K ONPEACTCHUIO COAEPKAHUS M TMOCTPOSHUS
mpeaMera MpelycMaTpuBaOT  (OPMUPOBAHUE YHHUBEPCATbHBIX Y4YEOHBIX JCHCTBUIA,
UMEIOIUX 0a30BO€ 3HAUEHHWE JUIS PAa3JIMYHBIX BUAOB JACATEIBHOCTH: PEUICHUS HpoOieM,
MOWCKa, aHamM3a W 00pabOTKM WH(OPMAINUU, HEOOXOMUMBIX sl MPUOOPETCHUS OIBITA
MPAKTUYECKOW W HUCCIIENOBATENbCKON JESITeIbHOCTH, 3aHHMMAIONIEH Ba)KHOE MECTO B
MO3HAHUH XUMUHU.

B mpakTtuke mpernonaBaHus XHMUHM Kak Ha YpOBHE OCHOBHOTO 0OOIIEro oOpa3oBaHUS,
TaK ¥ Ha ypPOBHE CPEIHEro o0mero oO0pa3oBaHUs, NPU ONPEACICHHH COJACPKaTeIbHOU
XapaKTePUCTHKHU IeJIeld M3Y4YeHHs MpeaMeTa HalpaBICHHEM IEPBOCTEIIEHHON 3HAYMMOCTH
TPaAULIMOHHO Tpu3HAETcs (OpMHpPOBAHUME OCHOB XHMHUYECKOM HayKh Kak o0JacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUECKOW NEATETHHOCTH YEIOBEKa M KaK OJHOTO M3
KOMITOHCHTOB MHPOBOW KynbTypbl. C METOJAMYECKOW TOUYKH 3pEHHUS TaKOW TOIXOJ K
OTIpEICTICHUIO TeNIel U3YUeHHUS MIpeIMEeTa SBISIETCS BIIOJIHE OMPaBIaHHBIM.

CornacHo 1aHHOHM TOUKe 3pEHUS TJIABHBIMU LIETSIMHU U3YUYSHHS MpenaMeTa « XUMUs» Ha
6azoBoM ypoHe (10 K1) sIBISIFOTCS:

(bopMHUpOBaHHE CHUCTEMBl XHWMHMYECKMX 3HAHMM Kak BaXXHEHIIEH  COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHUpPA, B OCHOBE KOTOPOH JIeKaT KIIOUEBHIE MOHSITHS,
(dbyHIaMeHTaNbHbIE 3aKOHBI W TEOPHUH XHMHH, OCBOEHHE s3bIKa HAyKH, YCBOCHHE H
MMOHUMAHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHWHA MHUPOBO33PEHUECKOTO0  XapakTepa,
03HAKOMJICHHE C UCTOPHUEH MX Pa3BUTHUS M CTAHOBJICHUS;

(dbopMUpOBaHHE W PA3BUTHE MPEICTABICHHWIA O HAYYHBIX METOJaX IO3HAHUS BEIIECTB U
XUMHYECKHUX peaKluid, HEOOXOAUMBIX JJIsi MPUOOPETCHHSI YMEHHI OpUEHTHUPOBATHCS B MUPE
BEIICCTB M XUMHUYECKHX SBJICHHH, WMEIOIUX MECTO B MPHUPOJAC, B MPAKTHYCCKOH U
MMOBCEIHEBHOMN JKU3HH;

pa3BUTHE YMEHHUH U CIOCOOOB NEATEIHHOCTH, CBA3AHHBIX C HAOMIOJEHUEM U OOBSICHEHUEM
XMMHUYECKOTO  JKCIIEPUMEHTa, COOJIOZACHHEM IMpaBHJ  0€30MacHOro oOpamieHus ¢
BEIIECTBAMH.

Hapsiny ¢ atum, comeprkatenbHasi XapaKTepUCTHKA TIeTIe U 3a7a4 U3ydeHHs IpeaMeTa
B MporpaMMe IO XHMHH YTOYHEHa M CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMHU
MPUOPUTETaMHU B CHCTEME CpelHero oomiero oopazoBanus. CeroiHs B MPENoIaBaHUN XUMHUHI
B Ooupliueil CTemeHW OTAAETCA MPEANOYTEHHUE MPAKTUYECKOW KOMIIOHEHTE COACpKAHUS
oOy4eHHsl, OPHUEHTUPOBAHHOW Ha TMOJTOTOBKY BBIMYCKHHKA 00111€00pa3oBaTeIbHON
OpraHm3alliy, BIAJCIONIETO0 HE HAOOpPOM 3HaHUU, a (YHKIMOHAIBHOW T'PaMOTHOCTBIO, TO



€cTh Coco0aMu ¥ YMEHUSMH aKTHBHOTO TIOJyYCHHUS 3HAaHUH ¥ NPUMEHEHHS UX B PEaJbHOM
KM3HU JUTS PELICHUS TPAKTHYECKUX 3a/1a4.

B cB3u ¢ 3THM mpH HM3y4YeHHMH NpeaMeTa «XHUMHUS» TOMUHUPYIOIIEE 3HAuYeHUE
NpUOOPETAIOT TaKKME LENU U 3a/1a4H1, KaK:

amanTanus OoOydaroIUXCsl K YCIOBHSIM JHHAMHYHO PAa3BHBAIOIIEroCsS MUDA,
(dbopMUpOBaHNE WHTEIUIEKTYAIbHO PAa3BUTON JIMYHOCTH, TOTOBOM K CaM0OOpa3oBaHUIO,
COTPYAHHUYECTBY, CaMOCTOSITEIbHOMY TMPHHATUIO TPAaMOTHBIX PEUICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBI3aHHBIX C BEIIECTBAMU U UX IIPUMECHEHHUEM;

dopmupoBaHrue y OOy4aroIMXCsl KIIOYEBBIX HAaBBIKOB (KIIFOYEBBIX KOMIIETEHIHUH),
UMCIOLIMX YHHMBEPCAIBHOE 3HAYCHHE JUIS DPA3IMYHBIX BHUJIOB JESTENBHOCTH: PELICHUS
npobeM, TOoUCKa, aHanu3a U 00paboTKM MHpOpMaNnU, HEOOXOAUMBIX ISl IPHOOPETEHUS
OTIBITA JIEATEIFHOCTH, KOTOpasi 3aHMMAaeT BAKHOE MECTO B TO3HAHUHM XMMHUH, a TaKXKe JJIs
OLEHKH C TO3MIUH DKOJOTMYECKOW OE30IMacHOCTH XapakTepa BIMSHHA BELIECTB |
XMMHUYECKHX MPOIECCOB HA OPraHU3M YeJIOBEKa U IPUPOTHYIO CPELY;

pa3BUTHE TIO3HABATEIBHBIX  WHTEPECOB, HMHTEIUICKTYAIbHBIX M  TBOPUYECKUX
CIOCOOHOCTEH 00YYaIONIMXCS: CIIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpPETaTh HOBBIE 3HAHUS
[0 XMMHUH B COOTBETCTBHM C JKU3HEHHBIMU IOTPEOHOCTSIMHU, HCIIOIB30BAaTh COBPEMEHHBIC
MH(QOPMAIIMOHHBIE TEXHOJIOTHH Ul TIOMCKa W aHanM3a y4eOHOH M Hay4YHO-TIOIYJISIPHOU
nHGOPMAIIMY XUMUYECKOTO CO/IePKaHMS,

dbopmMHupoBaHHE ¥ pa3BUTHE Y OOYYAIONIMXCS AacCOIMATUBHOTO U JIOTUYECKOTO
MBILUIEHUs,, HAOJMIOJATeNbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpble OCOOEHHO
HE00XO/IMMBI, B YACTHOCTH, NP TJIAHUPOBAHUH U MTPOBEACHUU XUMHUECKOTO SKCIIEPUMEHTA;

BOCIIUTaHUE y OOyYaromuxcs YOSKIEHHOCTH B T'YMaHHCTUYECKOH HAmpaBICHHOCTH
XUMHHM, €€ BaXHOW POJIM B pEUICHUMHM [JIOOANbHBIX Mpo0JieM PalMOHAIBHOIO
MIPUPOJIOTIONB30BaHUS, MOMOJIHEHUSI SHEPreTHYECKUX PECYPCOB U COXPAHEHUs MPHUPOHOTO
paBHOBECHsI, OCO3HAHMsSI HEOOXOIMMOCTH OEpeXHOro OTHOIIEHUS K IMPHPOJIE M CBOEMY
3I0POBBI0, @ TaKXKe MPHOOPETEHUsI OIBbITa WCIIONB30BAHUS TIOTYYCHHBIX 3HAHUU IS
MIPUHATHUS TPAMOTHBIX PEIICHUH B CUTYAIUX, CBSI3aHHBIX C XUMHUECKUMHU SBIICHUSMHU.

B yuebHoM mnaHe cpemHero oOmiero obOpa3oBaHUs HpeaMeT «XHUMus» 0a3z0BOro
YPOBHSI BXOJUT B COCTaB NMpeIMETHON 00sacTn «EcTecTBeHHO-HaYYHbIE ITPEIMEThI.

OOmiee ymcno 4acoB, OTBEACHHBIX IS M3yYCHHS XMMHH, Ha 0a30BOM ypPOBHE CPEIHETO
obmiero oopazoBanus, cocraBiseT 34 gacos: B 10 kimacce — 34 gaca (1 yac B HezleIro)



COJAEPKAHUE OBYYEHUA 10 KIACC OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHNYeCKO XUMHHU

[Ipenmer opranuueckoil XuMuu: €€ BO3HUKHOBEHHUE, pa3BUTHE M 3HAUYCHUE B
IIOJIyYEHHUHU HOBBIX BEIIECTB U MaTepHasioB. Teopusi CTpOEHUS OPraHUYECKUX COEIMHEHUN A.
M. BytnepoBa, €€ ocHOBHbIE MoJOkKeHHUS. CTPYKTYpHBIE (OPMYIIBI OPraHUYECKHX BEILECTB.
I'omonorus, nzomepus. XuMU4YeCKasi CBsI3b B OPraHUYECKUX COCAMHEHMSIX — OJIMHAPHbBIC U
KpaTHbBIE CBSI3H.

[IpencraBnenne o Kkiaccuukanmuum OpraHUYEcCKUX BemiecTB. HomeHkmarypa
OpPraHMYECKHUX COEJIMHEHUN (cucTeMaTH4ecKas) W TpUBHUAJIbHbIE Ha3BaHUS BaXKHEHIIMX
MIpeICTaBUTENEH KIIACCOB OPraHUYECKUX BEIIECTB.

DKcrepuMeHTAIbHBIE METO/IbI U3yUEHHS BEIIECTB M MX MpPEBpallleHUi: 03HAKOMIICHUE
c oOpa3namMu OpPraHWYECKHX BEIIECTB W MaTepHajaMH Ha HMX OCHOBE, MOJCIMPOBAHUE
MOJIEKYJI OPTraHUYECKHUX BEIIECTB, HAOIIOIEHUE M ONMCAHHUE IEMOHCTPAIMOHHBIX OIBITOB IO
MPEBPALICHUI0 OPraHMYECKUX BEIIECTB IPU HarpeBaHWM (IJIaBieHHE, OOyriIuBaHUE U
TOpEHHUe).

YraeBoaopoasl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTMYECKHNA pAx. MeTaH M 3TaH — mpocTermme
NIPEJCTaBUTENIN ANKAHOB: (UM3WYECKME U XMMHUYECKHE CBOMCTBA (peakiuH 3aMelleHHs U
TOpEHUs), HaXOXKJIEHHUE B IIPUPO/IE, MTOTyUYEeHUE U IPUMEHEHUE.

AJKEHBI: COCTaB M CTPOECHHE, TOMOJIOTHUYECKUH psii. OTUIEH M TPONUIIEH —
MPOCTEHIINE TPEACTaBUTENN AJIKEHOB: (PU3MYECKHE M XMMHUYECKHE CBOMCTBA (peakiuu
TMJIPUPOBAHUS, TAJIOTEHUPOBAHUS, THPATAIlUY, OKUCICHUS U MOJIMMEPU3alliH), MOTyYeHHE
U IPUMEHEHHUE.

Ankanuensl: Oytaauen-1,3 u meTunOyTaauen-1,3: cTpoeHne, BaAKHEUIIINE XUMHUUECKUE
cBoiicTBa (peakius noiauMmepusanun). [lonydeHre CHHTETHUECKOro KayuyyKa U pe3UHBI.

AJKUHBI: COCTaB U OCOOCHHOCTH CTPOCHHsS, TOMOJIOTUYECKUN psii. AUETHICH —
NPOCTEUIINIA TpEeACTaBUTENb AJKUHOB: COCTaB, CTPOEHHUE, (U3NYECKHEe M XUMHUYECKHE
CBOMCTBa (peakuuy THAPUPOBAHUS, TaJIOT€HUPOBAHMS, THAPATAllUU, TOPEHNUS), TOIyYeHUE U
MIPUMEHEHHUE.

Apenbl. benson: cocraB, cTpoeHue, (GU3NYECKHEe U XUMHUYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHNSA M HUTPOBAHUS), MOJIYyYEHUE U NPUMEHEHUE. 10.1yon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUPoOSanUs U HUMPOBAHUS), NOJIyYEHUE
u npumenenue. TOKCUYHOCTh apeHOB. [eHeTHueckas CBS3b MEXKAY YIJIEBOJOPOAAMH,
MPUHAIIEKAIIMMHU K PA3TUYHBIM KJIaccaMm.

[TpupoaHble UCTOYHUKH YTIAeBOAOPOAOB. IIpupoaHbIii ra3 M mHomyTHBIE HE(TSHBIE
ra3el. Hedts n e€ mpoucxoxnaenue. CrocoObl mepepaboTku HepTH: MeperoHka, KpeKUHT
(TepMuUecKHMii, KaTaauTH4YeCKui), mmponu3. Ilpomykrel mepepaboTku HePTH, HX
NPUMEHEHHE B TMPOMBIIUIEHHOCTH M B ObITy. KaMeHHBI yroiab M MPOAYKTHI €ro
nepepadoTKH.



DKcrepuMeHTAIbHbIE METO/Ibl U3YUYEHHS BEIIECTB M MX MPEBpAIICHUN: 03HAKOMIICHUE
c oOpasuaMu IUIacCTMAcC, KaydykKoB U pe3uHbl, kowiekuuu «Hedte» u  «Yromby,
MOJIETUPOBAHUE  MOJIEKYJ  YIJIEBOAOPOJOB U  TaJOr€HONPOU3BOJHBIX, IIPOBEICHUE
MPAKTUYECKOW PaOOTHI: IOTYyUYEHUE ITUIICHA U U3YYCHUE €T0 CBOWCTB.

Pacuérnble 3agaumn.

Bobrunicnenuss mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00bEMa, KOJIHYECTBa
HCXOJHOrO BELIECTBA WJIM MPOAYKTA PEAaKLMM 110 U3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJIHOT'O U3 UCXOJIHBIX BEUIECTB UJIU MPOAYKTOB PEAKIIUH).

Kucnopoacoaep:xaiiue oprannyeckue coeinHeHus!

[IpenenbHble OAHOATOMHBIE CIUPTHI. METaHOT M ATaHON: CTpoeHHe, PU3UYECKue U
XMMHUYECKHUE CBOMCTBA (peaklMU ¢ aKTUBHBIMU METaJJIaMH, T'aJIOT€HOBOJI0POJIaMH, TOPEHHUE),
IIpUMEHEHHE. BOMOpOAHBIE CBA3M MEXIy MOJEKyJIaMH CHHUpPTOB. JIeHCTBHE MeTaHOJA H
3TaHOJa Ha OPTaHU3M YeJIOBeKa.

MHOroaTtoMHbI€ CHOUPTHL. OTHICHTIIMKOIb WM TJIHIEPUH: CTpOCHHE, (U3HUYECKUE U
XMMHUYECKHE CBOICTBA (B3aMMOJICHCTBHUE CO IIEIOYHBIMUA METAJIJIaMH, KAU€CTBEHHAs! PEAKIIHS
Ha MHOTOaTOMHbIe cnupThl). JleiicTBue Ha opranusM denoBeka. [IpumeHeHue riuuepuHa u
STUJICHTJIUKOJIS.

@DeHo: CTPOCHHE MOJIEKYJbl, (DU3MUECKHEe W XMMHUYECKHE CBOMCTBA. TOKCHYHOCTH
¢denona. [Ipumenenue genona.

Anpneruabpl U kemonvl. Dopmanpieruj, aueTanbAerwa: CTpoeHue, (pusudeckue u
XMMHUYECKHE CBOMCTBA (pEaKkIMM OKUCIEHHS M BOCCTAHOBJIEHMS, KaueCTBEHHBIE PEAKIUH),
IIOJIyYE€HUE U IPUMEHEHHE.

OAHOOCHOBHBIE TMpe/eibHbIE KapOOHOBBIE KHUCIOThl. MypaBbUHas U YKCycHas
KHCIIOTBI: CTpO€HHE, (pU3MUecKre U XUMHYECKHE CBOMCTBa (CBOMCTBa, oOuIMe s Kiacca
KHUCJIOT, peakius 3TepuuKalum), noaydeHue U npumeHenue. CteapuHoBas U OJIEMHOBas
KHUCJIOTHl KakK MpEACTaBUTEIN BBICIIMX KapOOHOBBIX KHMCIOT. Mblda Kak COJM BBICIIMX
KapOOHOBBIX KHCIIOT, X MOIOIIEE ICUCTBHE.

Cnoxnble 3QUpbl Kak MPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['HAPOIN3 CIIOKHBIX
s¢upoB. Kupsl. ['naponus xupos. [Ipumenenue xupoB. bruosgorunueckas poib KUPOB.

VYraeBoasl: cocTaB, KJIacCU(HUKAIMS YIIEBOJOB (MOHO-, JH- W MOJUCAXapUIbI).
I'moko3a — mpocreimumii MOHOCaxapul: OCOOEHHOCTH CTPOEHHSI MOJIEKYJbl, (pu3ndeckue u
XUMHYECKHE CBOMCTBA (B3auMmojelcTBue ¢ ruapokcuioM menu(ll), okucienne aMMuadHbIM
pactBopoMm okcuaa cepebpa(l), BoccraHoBieHHE, OpOXKEHHE TIIOKO3bI), HAXOXKICHHE B
pupojie, IpuMeHeHue, Ouosoruueckas poib. Porocunte3. Ppykro3a Kak U30Mep TITIOKO3BI.

Kpaxman u wnemmonoza kak mnpupoiHbsle mnoiaumepbl. CTpoeHHe Kpaxmaia |
uetono3pl. dusnueckne M XMMHYECKHE CBOMCTBAa Kpaxmaia (THAPOJIN3, KauecTBEHHas
peakIus C HOJI0OM).

OKClepUMEHTAJIBHBIE METO/ABl M3YYEHHUs BELIECTB M MX IPEBPAIICHUN: NPOBEIEHUE,
HaOJl0/IeHWEe W OMUCAaHHe JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KaUECTBEHHBIE
peakuu OJHOATOMHBIX CIHUPTOB (OKHCJIeHUE 3TaHojda okcuaoM Memu(ll)), MHOroaTOMHBIX
cupTOB (B3auMmojeicTBue Tauiepuna ¢ ruapokcunom meau(ll)), amprerumoB (okucieHue
aMMMa4YHbIM pacTBopoM okcuaa cepebpa(l) u runpokcuaom memu(Il), B3aumoneiictBue



KpaxMaja ¢ HOJOM), MPOBEICHHE IPAKTUUECKOW pabOoThl: CBOMCTBA pacTBOpa YKCYCHOM
KHUCJIOTBI.

Pacuérnsle 3anaun.

Bbluncnenus mo ypaBHEHMIO XMMMYECKOM peakuuu (Macchl, o0béMa, KOJIMYECTBa
HCXOJIHOTO BEIIECTBA MJIM NMPOJYKTa peaklUH M0 HW3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJTHOT'O U3 MCXOJHBIX BELIECTB WU MPOILYKTOB PEAKLIUN).

A3oTcozepKalue OpraHn4eckKue COeAMHEHNS.

AMUHOKHCIIOTBI Kak aM{QOTepHble OpraHuYecKue coeAuHeHus. OHU3MUecKue u
XMMHUYECKHE CBOMCTBA aMMHOKHUCIIOT (Ha IMpUMepe TIJMLIMHA). buonoruuyeckoe 3HaueHHe
aMMHOKUCIOT. [lentumpl.

benku xak npuposiHbIe BEICOKOMOJIEKYJISIpHbIE coeuHeHus. [lepBuunas, BTOpu4Has U
TpETUYHasi CTPYKTypa O€nKoB. XHMMHUYECKHE CBOICTBa OENKOB: THMJPOJM3, JCHATYpalus,
KayeCTBEHHbIE PEeaKLMU Ha OEJIKH.

DOKcIepUMEHTaIbHbIE METO/Ibl U3YUEHHUs BEIECTB U UX IPEBPALLCHUN: HAOIIOICHUE U
ONMCAaHUE JIEMOHCTPALMOHHBIX OIBITOB: J€HATypauus OEJIKOB IPU HArpeBaHUH, LIBETHBIE
peaknuu OEIKOB.

BbicokoMo1eKy JIsIpHBIE COeIMHEHUSs

OCHOBHbIE TIOHATHUSI XUMHU BBICOKOMOJIEKYJISIDHBIX COCIUHEHUN: MOHOMEp, MOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3ALINU, CPEeIHsAs MOJeKylspHass macca. OCHOBHBIE
METOJIbl ~ CHHTE3a  BBICOKOMOJIEKYJISIPHBIX ~ COEIMHEHHH  —  MOJIMMEepH3anmus U
MOJIMKOHICHCALUS.

DKcIepUMEeHTaIbHbIE METO/Ibl U3yUCHHsI BEIIECTB U UX NPEBPALICHUN: O3HAKOMIIEHUE
¢ o0pa3namMu MPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayqyKOB.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MeXnpeaMETHBIX CBA3€M MpHU H3y4yeHUM oOpraHumveckoil xumuu B 10
KJIacce OCYIIECTBIISIETCS Yepe3 MCIOJIb30BaHHE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX MOHATHUH,
TaK W TIOHSATHH, SIBISIFOIIMXCS CHUCTEMHBIMH ISl OTACNBHBIX TIPEJAMETOB €CTECTBEHHO-
HAy4YHOTO 1IMKJIA.

OOm1re ecTecTBEHHO-HAY4HbIE MOHATHUS: SBJICHUE, HAyyHBIH (haKkT, THIOTE3a, 3aKOH,
TEOpHsl, aHaJdM3, CUHTE3, Kiaccu(UKauus, MEePUOJAUYHOCTb, HAOIIO/EHHe, H3MEpeHHe,
AKCIIEPUMEHT, MOJIETTUPOBAHHE.

®dusuka: Marepusi, dHEpPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJa, 3HEpPreTU4YecKuil
YPOBEHb, BEILIECTBO, TENO, 00BbEM, arperaTHOe COCTOSIHME BEIECTBA, (PU3NUECKUE BETHUUHBI
Y eIMHUIIBI UX U3MEPEHHUS.

buonorus: knerka, opraausm, ouocdepa, 0OMEH BEIIECTB B OpraHu3Me, (OTOCHUHTE3,
OMOJIOrMYECKH aKTUBHbBIE BellecTBa (OEIKU, YIIIeBObL, KHUPHI, (PEePMEHTHI).

I'eorpadus: MuHepabl, TOpHbIE TOPOJIbI, TOJE3HBIE HCKOMIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHonorus: nHILEBbIE NPOIYKTHl, OCHOBBI PAIMOHAIBHOTO MHUTAHUS, MOIOIIUE
CpEeACTBA, JEKAPCTBEHHbIE M KOCMETUYECKUE IPEnaparhl, MaTepUabl U3 UCKYCCTBEHHBIX U
CHUHTETHYECKUX BOJIOKOH.



HNPEIMETHBIE PE3YJIbTATbBI
10 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHUA Kypca «OpraHuyeckast XuMHUs OTPaKaroT:

c(OPMUPOBAHHOCTh TMPEACTABICHHA O XHUMHYECKOH COCTABIISIFOIICH €CTECTBEHHO-
HAy4YHOM KapTUHBI MHUpa, POJIM XMMHUU B MO3HAHUU SIBICHUI HpUPOIbL, B (popMHpOBAHUU
MBIIUICHUS] U KYJIbTYPbl TUYHOCTH, €€ (PYHKIIMOHAIBHON TPaMOTHOCTH, HEOOXOAMMOM st
pelieHusl MPaKTUYECKUX 3a/lad M JKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3710pOBbIO U PUPOAHOM CpELIE;

BJIAJICHUE CUCTEMOM XUMHUYECKHUX 3HAHUM, KOTOpas BKIKOYAET: OCHOBOIOJIArarollue
MOHATHSL (XMMHUYECKUH SJIEMEHT, aToM, OJJIGKTpOHHass o000JIouka aToma, MOJeKyIa,
BAJICHTHOCTh, JJIGKTPOOTPHUIIATEIPHOCTh, XHMHYECKash CB3b, CTPYKTypHas Qopmyia
(pa3BépHyTast M COKpall€HHas), MOJIb, MOJISIpPHAs Macca, MOJSIPHBIM O0BEM, YIrJIepOAHbBIN
cKesleT, (pyHKIMOHAJIbHAs TpyIIa, paguKan, U30MepHs, H30Mepbl, TOMOJOTHYECKUN ps,
TOMOJIOTH, YTJIEBOAOPOAbI, KUCIOPO U a30TCOAEPKAIINE COCAUHEHUS, MOHOMED, MOJUMED,
CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIDHBIE COCIMHEHHS); TEOPHUH W 3aKOHBI (Teopus
CTpoeHusi oprannyeckux BemiecTB A. M. ByTiepoBa, 3aK0H COXpaHEHHs] MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SI3bIK XUMHUH; MUPOBO33PEHUYECKUE 3HAHUS, JIEKAIIUE B
OCHOBE TMOHWMaHUsl TPUYMHHOCTU M CUCTEMHOCTH XUMHUYECKUX SBICHUH, (PAKTOIOTHYECKUE
CBEJIEHUs O CBOWMCTBAaX, COCTaBE, MOJYYEHHHU M OE30MaCHOM HCIOJIb30BAHUU BaKHEHIITHX
OpPTraHUYECKUX BEIIECTB B OBITY U MPAKTUUYECKOMN JCSITEIHHOCTU YEIOBEKA;

chOpPMUPOBAHHOCTh ~ YMEHUW  BBISBIATH  XapakTEpHbIE  TMPU3HAKKA  TOHSITHIA,
YCTaHABJIMBATh UX B3aUMOCBSA3b, UCIIOJIB30BaTh COOTBETCTBYIOIIUE IOHATUSA MPU ONUCAHUHN
COCTaBa, CTPOCHHUS U MPEBPALCHUI OPraHUYECKUX COEIMHEHHII;

c(hOpMUPOBAHHOCTh YMEHUM UCTIOIH30BATh XUMUUYECKYIO CHMBOJIMKY JIJIsSi COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOH, COKpam€HHOH) (QopMyn OpraHHMYECKUX
BEIIECTB M YPAaBHEHUU XUMUYECKUX pEaKUUW, W3rOTaBIMBaTh MOJEIH MOJEKYJ
OpPraHMYeCKUX BEIIECTB JUISI MIUIIOCTPAllMM WX XHUMHYECKOrO M IMPOCTPAHCTBEHHOIO
CTPOCHUS;

chOpPMUPOBAHHOCTh ~ YMEHHH  YCTaHaBIMBATh  MPUHAAJEKHOCTh  HM3yUYEHHBIX
OpPraHMYECKUX BEIIECTB IO WX COCTaBYy M CTPOCHHUIO K OMNPECIEHHOMY KiacCy/Tpymie
COEMHEHMI (yrneBomopo/isl, KHUCIIOPOJT u a30TCoJIepKaIIne COCIMHEHMUS,
BBICOKOMOJICKYJIIPHBIE ~ COCIWHEHHUs), JaBaTh WM Ha3BaHUSA IO CHCTEMATHYECKOM
Homenkiarype (IUPAC), a Takke NpUBOAUTH TpUBUAIbHBIE HA3BaHUS OTIEIbHBIX
OpPraHMYECKUX BEHIECTB (ITUJICH, IPOMMWICH, alleTUJICH, dTUJICHIJIMKOIb, TIUIEPHH, (EeHOM,
dbopManbaeru, aneraibAeTu, MypaBbHHas KHUCJIOTa, YKCYyCHas KHUCJIOTa, OJEHMHOBAs
KHCIIOTa, CTEApUHOBAs KUCIJIOTA, TII0K03a, PPyKTO3a, Kpaxmall, [eJIII0103a, TIUIIKH);

c(hOPMUPOBAHHOCTh YMEHHUS OMPEIEISITh BUABI XUMHUYECKON CBSI3HM B OPTaHUYECKUX
COEIMHEHUSX (OAMHAPHBIE U KPATHBIC);



c(hOPMHUPOBAHHOCTh YMEHHUS NMPUMEHATH MMOJIOKECHUS TEOPHUH CTPOCHUS OPTraHUYECKUX
BemecTB A. M. byTiepoBa i1t 00bsICHEHUS 3aBUCHMOCTH CBOMCTB BEIIIECTB OT UX COCTaBa U
CTPOCHHS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

c(OpPMUPOBAHHOCTh YMEHUH XapaKTEepH30BaTh COCTaB, CTPOCHUE, (PUIUYECKUE U
XUMUYECKHE CBOWCTBA THIHWYHBIX MPEICTABUTENCH PAa3IMYHBIX KJIACCOB OPraHMYECKUX
BEIIECTB (METaH, dTaH, ATWJICH, MPOIMIICH, aleTwieH, OyraaueH-1,3, MetunOyranuen-1,3,
OCH30J1, METaHOJI, 3TAHOJI, STUICHIJIMKOIb, TIIULEPHH, ()EHOII, alleTalbJACTHI, MypaBbUHAS H
YKCyCHasE KHCJOTBHI, TJIIOKO3a, Kpaxmaj, [eJUI0NI03a, aMUHOYKCYCHas — KHCIIOTa),
WUTIOCTPUPOBATh TEHETUYECKYIO CBSI3b MEXIYy HHUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX
XUMHUYECKHUX PEaKIHii C UCTIOIB30BAaHUEM CTPYKTYPHBIX (OPMYIT;

c(OPMUPOBAHHOCTh YMEHUSI XapaKTEPHU30BATh HMCTOYHUKU YTICBOJOPOJHOTO CHIPHS
(HedTh, PUPOIHBIN TaA3, YrOJb), CIIOCOOBI WX MEPepadOTKH W MPAKTHUECKOE NMPUMEHEHHE
MIPOJYKTOB MepepadoTKH;

c(OpPMUPOBAHHOCTh YMEHHI MPOBOAMTH BBIUMCICHHUS MO XMMHUYECKUM YPaBHEHUSIM
(Macchl, 00BEMa, KOMMYECTBA MCXOJMHOTO BEIIECTBA MIIM MPOAYKTA PEAKIUU IO U3BECTHBIM
Macce, 00bEMy, KOJTMIECTBY OJTHOTO M3 MCXOJIHBIX BEIIECTB MU MPOJTYKTOB PEAKIIHH);

cOpMUPOBAHHOCTh YMEHUH BJAJeTh CUCTEMOW 3HAHMI 00 OCHOBHBIX METOJax
HAy4YHOTO T[O3HAHHUA, HCIOJB3YEeMbIX B XUMHUU IMPU H3YYEHUU BEIIECTB U XUMHUYECKUX
SBJICHUW (HAOJIIOJICHUE, W3MEpPEHUE, OJKCIEPUMEHT, MOJCIUPOBAaHUE), WCIOIb30BaTh
CUCTEMHBIE XUMHUYECKHC 3HAHWUS I TPUHATUS PENICHHA B KOHKPETHBIX >KH3HCHHBIX
CUTYaIlUsX, CBSI3aHHBIX C BELIECTBAMH U UX MIPUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHI COOMIOaTh MpaBUIa MOIB30BAHUS XUMUYECKON TTOCYA0N
¥ J1abopaTOpHBIM O0OOpYyJOBaHWEM, a TaKXKe IMpaBuia OOpalleHHs C BEIIeCTBAMHU B
COOTBETCTBUY ¢ MHCTPYKIIHSIMHE TT0 BBIITOJTHEHHUO JTa00PATOPHBIX XHMHUYECKUX OIBITOB;

c(OpPMUPOBAHHOCTh YMEHUN IJIAHUPOBATH W BBIMONHATH XUMHUYECKUN SKCIIEPUMEHT
(mpeBpallieHUs: OPraHMYECKUX BEIIECTB MPU HArpeBaHUU, MONTYYCHHE ITHIICHA M H3Y4YCHHE
€r0 CBOWCTB, Ka4eCTBEHHBIC PEAKIIUU OPTraHWYECKHX BEIIECTB, JICHATYparus OCIKOB NP
HarpeBaHWHW, IIBETHBIE PEAKIUU OEJIKOB) B COOTBETCTBHH C TIPAaBHJIAMH TEXHHUKHU
0€30MacHOCTH TpU OOpallleHHMH C BeIIeCTBAaMH M JIA0OpAaTOPHBIM O0OPY/IOBAHUEM,
MPEJICTaBIATh Pe3yJlbTaThl XUMHUYECKOTO OJKCIEpUMEHTa B ¢GopMe 3amucH ypaBHEHUM
COOTBETCTBYIOIIUX PEaKIUi U (OPMYIUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3yJIbTaTOB;

c(OPMUPOBAHHOCTh YMCHHH KPUTHUCCKH aHATN3UPOBATh XHMHUSCKYIO HH(OPMAITHIO,
MOJIy4aeMyl0 W3 pa3HbIX HCTOYHHMKOB (CpeicTBa MaccoBoil uHbopmaruu, HMHTepHeT u
JIPYTHX);

c(OPMUPOBAHHOCTh YMEHHH COOJIOATh TMpaBHJIa KOJOTHYCCKH IeJIeco00pa3Horo
TOBEJICHUS B OBITY M TPYJIOBOW JIEATEIBHOCTH B IEISAX COXPAHECHUS CBOETO 3JI0POBbS U
OKpYKarolled MPUPOTHOM Cpeapl, OCO3HABaTh OMACHOCTh BO3ACUCTBHUS HA IKUBBIC
OpraHU3MBbl OIpeNeTIEHHBIX OPraHUYECKUX BEIIeCTB, MOHMMAas cmbica mokazatens [1JIK,
MOSICHATh Ha TPUMEpax CHOCOObl YMEHBIICHHS W MPEIOTBPAIICHUS WX BPEIHOTO
BO3JICUCTBHS HA OPTraHU3M YEJIOBEKA;

JUTsE O0YYaIONIUXCS C OTPAHUYEHHBIMUA BO3MOXHOCTSIMU 37I0POBbSI: YMEHHE MPUMEHSITh
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEUIECTB U XUMHUYECKHX SBJICHHIA,



11 CICIBIX U CJ'Ia6OBI/II[$HJ_[I/IX o6yqa}oumxc;1: YMCHHUEC HCIOJIbB30BaTh penbe(l)Ho-

TOYCUHYIO cucTeMy obo3HaueHui JI. bpains ais 3anucu XumMudeckux Gopmyir.

TEMATHYECKOE INTAHUPOBAHMUE 10 KJIACC

Ne i/

HaumenoBanue
pa3iesioB U TeEM
MPOrpamMMbI

KoauuecTBO 9acoB

Bcero

KonTpoibu
ble padoThbI

IIpakTHyeck
ue padoThbl

DJIEeKTPOHHbBIE
(undgposbie)
o0pa3oBaTejibHbIE

pecypchbl

Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH

[Ipenmer oprannyeckoit
xumun. Teopus

11 CTPOECHUSA 3 https://resh.edu.ru/subject/le
' OpraHUYECKUX sson/6149/start/170388/
coenuHeHuit A. M.
byrtneposa
Hroro no paszaeny 3
Pasnen 2. Yraesonopoabt
[TpenenbHbIE https://resh.edu.ru/subject
2.1 YTIIEBOAOPOIBI — 2 /lesson/6151/start/149993
AJIKaHbI /
Hreﬂnienem’m’:f_ https://resh.edu.ru/subject
2.2 YEIEBOAOPOEL: 6 1 /lesson/5412/start/212563
AJIKECHBI, aJIKaTUCHBI, /
AJIKUHBI -
APOMATHYECKIE https://resh.edu.ru/subject
2.3 P 2 /lesson/6150/start/150687
YTICBOIOPOIBI /
[TpupoHBIE HCTOUHUKHI https://resh.edu.ru/subject
2.4 YTIIEBOMOPOIOB U UX 3 1 /lesson/6148/start/170461
nepepaboTKa /
Hroro 110 pazaeny 13

Paznen 3. Kuciiopoacoaep:kamnue oprannyeckue coeinHeHust

3.1

Cruptel. Genon

3

https://resh.edu.ru/subject
/lesson/4769/start/150550
/
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https://resh.edu.ru/subject/lesson/6151/start/149993/
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https://resh.edu.ru/subject/lesson/4769/start/150550/
https://resh.edu.ru/subject/lesson/4769/start/150550/

AJberuypl. https://resh.edu.ru/subject
3.2 Kap0OoHOBbIE KUCITIOTHI. 7 /lesson/4776/start/150604
Crnoxuble 3¢upbl /
3.3 VYT1eBo 1Bl 3
Hroro mo pasaeny 13

Pa3znen 4. A3oTcoaepxainue opraHnyecKue coeuHeHus

41

AMUHEL
AmuHOKHCIOTEL. benku

3

https://resh.edu.ru/subject
/lesson/5413/start/150714
/

Hroro no pasaciy

3

Pa3zgea S. BbicokoMoOJIeKYJIsIpHBIE COeINHEHUS

[Inactmaccel. Kayuyku.

https://resh.edu.ru/subject

5.1 2 [lesson/4743/start/150742
Bomnokxna /
Hroro no pazneny 2
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ITOYPOYHOE INTAHUPOBAHHME 10 KJIACC

Ne KoanuectBo Jara npoBenenus
W Tema ypoka 4ACOB
ITo nnany ITo dakty

1 [IpenmeTt opranuyeckoil XuMuu, e€ 1
BO3HUKHOBEHHUE, Pa3BUTHE U 3HAUCHHE

2 Teopust cTpoeHUs OPraHUYECKUX COCTMHEHUN A. 1
M. BytiiepoBa, €€ OCHOBHBIE TOJIOKEHHUS
[IpencraBnenue o knaccuukanum

3 opraHnyeckux BemiectB. Homenkiarypa 1
(cucremaTuyeckasi) U TPUBHAJIbHBIE Ha3BaHUS
OpPraHUYECKUX BEIIECTB

4 AJKaHBI: COCTaB U CTPOEHUE, TOMOJIOTMUECKUM 1
pAA

5 MeraH 1 3TaH — IPOCTENIINE IIPEACTABUTENN 1
AJIKAaHOB

6 AJIKEHBI: COCTaB U CTPOEHUE, CBOMCTBA 1

7 OTUJEH U NPONWIEH — NpOCTeine 1
MIPE/ICTaBUTENH aJIKEHOB

8 ITpakTuyeckas pabora Ne 1. «IlomyueHue 1
STHJIEHA U U3yYEHUE €ro CBOMCTBY
Anxanuensl. byranuen-1,3 u metunOyraaues-

9 1,3. Ilony4yeHure CHHTETUUECKOTO KayuyKa U 1
PE3UHBI
AJKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS,

10 TOMOJIOTMYECKUH psifl. ALETHIIEH — 1
IIPOCTENIINNA TPEICTABUTEND aJTKUHOB

11 Brruncnenus no ypaBHEHUIO XUMHYECKOU 1
peakuuu

12 Apensbl: 6eH30J1 1 TOJTyoJI. TOKCHYHOCTh apeHOB 1

13 I'enernyeckas CBS3b yIIIEBOJOPOAOB, 1
MIPUHAIISKALTNX K Pa3IMYHbIM KJ1accaM
[IpupoaHbIE HCTOYHUKH YIIIEBOAOPOOB:

14 MIPUPOJIHBIN ra3 U NOMyTHbIE HEPTIHBIE Ta3bl, 1
He(Th U MPOAYKTHI €€ epepaboTKu
[IpupoaHbIe HCTOYHHUKH YTIIEBOAOPOIOB:

15 MPUPOJIHBIN ra3 U MOMyTHbIE HEPTSIHBIE Tra3bl, 1
HeTh ¥ MPOAYKTHI €€ epepadoTKU

16 KonTponbHas pabota no pazaeny 1
«YTIIEBOAOPOABD)

17 [IpenenbHbIE OMHOATOMHBIE CIIUPTHI: METAHOII U 1




3TaHoj. BogopoaHas cBs3b

MHoroaToMHEBIE CIIMPTHI: STUJIICHIJTINKOJIb U

18 1
TIIALEPHH

19 ®eno: CTPOCHUE MOIEKYJIbL, ¢buznueckue u 1
XUMHYECKHE CBOMCTBA, TPUMCHEHHE

20 Anpaerunsl: GopMambACTU U alleTaNIbICTHI. 1
AneroH

21 OHOOCHOBHBIE TIPE/IeNbHBIE KAPOOHOBBIE 1
KHCIIOTBI: MypaBbUHAsl M YKCYCHAsI

29 [IpakTnueckas pa6U0Ta Ne 2. «CBoiicTBa 1
pacTBOpa YKCYCHOM KHCIIOTBD)

23 CreapuHOBas U OJIEMHOBAS KUCIOTHI, KaK 1
MIPEJICTABUTENIH BBICIIUX KaPOOHOBBIX KHCIIOT

24 Mpina kak COJIH BBICIINX KapOOHOBBIX KUCIIOT, 1
WX MOIOIIEe JICHCTBUE
CrnoxHbie 3(hUPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KHCIIOT. [ HAPOIN3 CIIOKHBIX 1
3¢upoB

26 XKupsl: runponan3, npuMeHeHue, OnoIorndeckas 1
POJTb )KHPOB
VYrneBojbl: cocTaB, KiaccuPUKaIus.

27 Baxwuelime npencTaBuTeNun: rioK03a, 1
bpyKTO3a, caxaposa

28 Kpaxman u memirono3a kak mpupoHbie 1
TTOJINMEPBI
KonTponbHas pabota mo pazaeny

29 «Kwucnopopacoaepxariue opraHuuecKre 1
COETUHEHUS

30 AMUJHBI: METHJIAMUH W aHUJTHH 1
AMUHOKHCIIOTHI KaKk aM(OTEpPHBIE OPTaHUISCKUE

31 COEINHEHNS, NX OMOJOrHYECKOE 3HAUCHHE. 1
Ilenrtuanl

30 Benxn kak mpupoIHBIE BEICOKOMOJICKYIISIPHBIC 1
COCTMHEHUS

33 OCHOBHBIE TIOHATHS XHMHH } 1
BBICOKOMOJICKYJISIPHBIX COeTMHEHUHN
OcHOBHBIE METOIBI CHHTE3a

34 BBICOKOMOJICKYJISIPHBIX COCTMHCHUM. 1
[InacTmaccel, KaydyKH, BOJIOKHA
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YYEBHO-METO/IMYECKOE OBECIIEYEHHUE
OBPA3OBATEJBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI UISA YHEHUKA

METOINYECKHUE MATEPHUAJIBI V1A YUUTEJIA

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH

HUHTEPHET






