MHHHUCTEPCTBO IMPOCBEIEHUS POCCHIICKOI ®EJIEPALIUU

MynuumnansHoe G1omkeTHOE 06pasoBaTenbHOe YUpeKaAeHHE
«Cpennss 0bieobpazopaTenbHas WKoIa c.XoHaeneH»

BapyHn-Xemunkckoro paiiona Pecny6nukuTeia

COI''TACOBAHO

3ap. lupekropa no YBP
%é /Oopikak C.K./

ot «23»aerycra 2023r.

PABOYAS IPOTPAMMA
(ID 3583490)

yueGHoro npeamera « X uMHsi.
Ba3zoBblii ypoBenb»

s obyuarommxces 10 knacca

2023



IMOSACHUTEJIBHAS 3AIINCKA

[Tporpamma 1o X¥MHH Ha YPOBHe cpeHero o0ijero obpa3oBaHust pa3paboTaHa Ha OCHOBE
depepanbHOTo 3aKoHa 0T 29.12.2012 Ne 273-®3 «O06 obpa3zoBanuu B Poccuiickoit @eneparym»,
TpebOBaHMI K pe3y/ibTaTaM OCBOeHHsl (efepasbHON 00pa3oBaTe/bHOM MPOrpaMMbl CPeJHET0
obmiero o6pasoBanusi (POIT COO), mpexacraBieHHbIX B DefepanrbHOM TOCYJAapCTBEHHOM
obpa3oBaTenbHOM cta”gapte COQO, ¢ yuétom KoHreniuu mnpernoaBaHus yueOHOTO rpeaMeTa
«XumMusi» B oOpa3oBaTelbHBIX OpraHu3anusx Poccuiickoii ®Pefepanuv, peanu3yOIMX
OCHOBHBIE OOpa3oBaTe/lbHbIe TPOrPaMMbI, ¥ OCHOBHBIX T0JIOKeHUH «CTpaTeruu pa3BUTHS
Bocriutanuss B Poccuiickot ®epepauuyd Ha mnepuog Ao 2025 roma» (PacmopsbkeHue
[TpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOJXO/OB K pa3paboTKe TpOrpaMMbl IO XHMHU, K OIpeJe/ieHut0 o00lei
cTpaTeruu 00yueHUs], BOCITUTaHUsI U Pa3BUTHs 0OYUarOIIUXCsl Cpe/iCTBaMU yueOHOTO TpeMeTa
«Xumus» s 10-11 kmaccop Ha 6a30BOM ypOBHE COCTaBW/IM KOHIIENTYa/bHbIE TTOIOXKEHUS
@®I'OC COO o B3anMO0OYCTIOBJIEHHOCTH Iieiel, COZiep>KaHusi, pe3yJbTaTOB OOydeHus u
TpeboBaHMi K YPOBHIO TIOATOTOBKU BBITYCKHUKOB.

Xumryeckoe o0Opa3oBaHMe, TI0JydaeMoe BBITyCKHHKaMH  001jeoOpa3oBaTebHOM
OpraHu3aljiy, SIB/ISIETCSI HeOTheM/JIeMOW YacTbl0 HX oOpa3oBaHHOCTH. OHO  CIY>KUT
3aBepIIAOIIM 3TallOM peayn3aldid Ha COOTBETCTBYIOIEM eMy 0a30BOM YpOBHe K/THOUEBBIX
LIEeHHOCTel, TIPUCYIIUX L[eJIOCTHOM CHCTeMe XUMUYeCKOro o0pa3oBaHUs. OTU LI€HHOCTU
KacaroTcsl TI03HaHUsI 3aKOHOB TPUPO/bl, (HOPMUPOBaHUS MHUPOBO33peHUsI U 00Iel KyJIbTypbl
yesioBeKa, a TaKXKe SKOJ0ruyeckd O0OOCHOBAHHOTO OTHOILEHWS K CBOEMY 3[J0DOBBIO U
TIPUPOZHOM cpefie. Peanu3yeTcs xuMudeckoe obpa3oBaHre 0OyYaroIUXCsl HA YPOBHE CPeIHEero
ob1iero obpa3oBaHusi Cpe/iCTBAaMU yueOHOTrO mpeaMeTa «XUMHS», COZIEP)KaHHe U TIOCTPOeHHe
KOTOPOTo omnpeZiesieHbl B IIpOrpaMMe MO XUMHMM C Y46TOM crely(UKd HayKu XUMHUHU, eé
3HaueHUs B TI03HAHUM MPUPOABI ¥ B MaTepUaTbHOM >KU3HU 00IIeCTBa, a TakKe C YU4ETOM 00IInX
1eJield ¥ TIPUHIIATIOB, XapaKTepH3YHOLUMX COBPEMEHHOe COCTOSIHHE CHUCTeMbl CpPeJHEero o01ero
obpa3oBanus B Poccutickoit @esiepaiyu.

XUMUS KaK 371eMeHT CHCTeMbl eCTeCTBEHHBIX HayK UrpaeT 0coOyI0 pOJib B COBpEMEHHOU
L[UBWIK3aL[MK, B CO3J,aHUU HOBOW 0a3bl MaTepuaabHON Ky/ibTypbl. OHa BHOCUT CBOW BKJ/a[| B
dbopMrpOBaHKe pallMOHA/IbLHOTO HayUYHOTO MBIII/IEHUs, B CO3[jaHUe L[eJIOCTHOTO TIpe/|CTaB/IeHuUs
00 OKpy>Karol[eM MHUpe KaK O eJUHCTBe TIPUPOABI U UesloBeKa, KOTopoe OpPMUPYETCS B XUMUH
Ha OCHOBe TIOHMMaHUs BellleCTBeHHOI'0 COCTaBa OKPY’KaroLl|ero MHUpa, 0CO3HaHMsI B3aUMOCBSI3U
Me>Xy CTPOeHHEM BeILeCTB, X CBOMCTBAMHU M BO3MOXKHBIMH 00/1aCTSIMU TIPUMEHEHHSI.

TecHO B3aMMOJEWCTBYSI C JpPYTMMH eCTeCTBEHHbIMA HayKaM{, XWUMHUS CTajia
HEOTheM/IEMOM UaCTbi0 MHPOBOM KY/bTYpbl, HEOOXOJHWMBIM YC/IOBHEM YCIELIHOTO TpyjAa M
JKU3HU KaXkoro uwieHa obimlectBa. CoBpeMeHHasi XUMUSI KaK HayKa co3ujaTesbHasl, Kak HayKa
BBICOKMX TEeXHOJIOTUM HaripaB/jieHa Ha pellleHre T7100anbHbIX MMPo6/ieM yCTOMUMBOIO pa3BUTHS
Yye/IoBeYeCTBA — ChIPEBOM, SHEPreTUUYEeCKOM, ITHIIEeBOM, SKOJIOrMUecKoi 0e30macHOCTH |
OXpaHbl 3/J0POBBSI.

B cooTBeTcTBUM € OOIMMH 1[e/IIMA W TIPUHIMIIAMH CpeJHero o0I1ero odpa3oBaHUS
cozepkanure mipeaMeTa «Xumusi» (10-11 kmaccel, 6a30BbIi YPOBEHb W3yUeHUsT) OPHEHTUPOBAHO
TIPEMYILeCTBEHHO Ha OOIIeKy/bTYPHYIO TMOATOTOBKY OOy4aromuXxcsi, HeOOXOAUMYIO UM ISt
BbIPaOOTKM MMPOBO33peHUECKHUX OPUEHTHPOB, YCIEIIHOTO BK/IIOUEHUS B >KU3Hb COL[MYMa,
TIpo/io/KeHUst 00pa30BaHUsl B pa3/IMUHbIX 00/1aCTsIX, He CBS3aHHBIX HEMOCPeICTBEHHO C XUMUeH.

CocTaBnSoOIMMH TIpeiMeTa «XUMUs» sBJSIOTCS 0a30oBble Kypchl — «OpraHudeckast
xuMusi» U «O011jasi 1 HeopraHUueckasi XMMUs», OCHOBHBIM KOMITOHEHTOM CO/IeP>KaHHsi KOTOPBIX



SIBJISTFOTCSI OCHOBBI 0a30BOM HAYKM: CHCTeMa 3HaHHI 110 HeOPraHWYeCKOW XMMUH (C BKTIOUeHHEeM
3HaHWW U3 00IIell XUMHUK) ¥ OpraHuYecKor xuMur. POpPMUpPOBaHKE aHHOW CHCTeMbl 3HAaHWA
TpYU W3yueHWW TpeAMeTa oOecrieurBaeT BO3MOXXHOCTb PAaCCMOTPEHHsI BCETO MHOT000pasus
BeIlleCTB Ha OCHOBe OOIIMX MOHSTUM, 3aKOHOB U TeOPUI XUMUU.

CTpyKTypa cofep»aHusi KypcoB — «OpraHndeckast Xumusi» U «O011jasi 1 HeopraHuyeckast
XuUMUs» C(hOpMHUpOBaHa B MpOrpamMme Mo XMMHUU Ha OCHOBE CHUCTEMHOIO MOJAX0/a K M3yUYeHUIO
yueOHOrO MaTepuasia U OOyC/OB/ieHa HMCTOPUYEeCKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHWM Ha
orpe/ie/IEHHBIX TEOpeTUUeCKWX YPOBHSX. Tak, B Kypce OpraHM4yeckoll XUMHUM BelllecTBa
pacCMaTpUBAIOTCSl Ha YPOBHe K/IaCCHUeCKOW TeOpUU CTPOEHUs] OpraHWyecKuX COe/MHeHuH, a
Takke Ha ypOBHe CTEpPeOXMMMUECKMX U 3JIEKTPOHHBIX IpeJCTaB/leHUd O CTPOEHUU BeLeCTB.
CeezieHrst 00 M3ydaeMbIX B KypcCe BeIeCTBax /JalOTCS B Pa3sBUTUM — OT YIJIEBOJOPOJOB IO
CJIOKHBIX OMONOrMYecky akTHUBHBIX CoeJuHeHH. B Kypce opraHvuyeckod XUMHM TOIy4aroT
pa3Butue chopMHpOBaHHbIE Ha ypOBHe OCHOBHOro o0iriero obpa3oBaHUs TepBOHaya/bHbIe
Tpe/iCTaB/IeHUs 0 XMMUUECKOM CBSI3H, KIaCCU(UKALIMOHHBIX MPH3HAKaX BeIecTB, 3aBUCHMOCTU
CBOMCTB Bell[eCTB OT UX CTPOEHMsI, 0 XMMHUUEeCKOM peakI[1u.

[Tog, HOBBIM yT/IOM 3peHHs B rpeaMeTe «XUMHs» 0a30BOro YpPOBHSI pacCMaTpHBAETCS
W3yueHHbIi Ha YpPOBHEe OCHOBHOTO 001miero o0pa3oBaHUSI TeOpPeTUYECKHM Marepuan |
¢axkToIOrMUECKME CBeJieHUsI O BelljeCTBax U XMMHUYeCKO# peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011asi ¥ HeopraHWYeckKasi XMMHs» OOyUaroI[UMCsI TTPeJJOCTaB/sIeTCs] BO3MOXKHOCTh OCO3HATh
3HaueHWe TIEPUO/IMYECKOTO 3aKOHA C OOIeTeOpeTUYeCKUX M METOOJIOTHUECKUX TO3MLIUH,
ryiybke TIOHATh HCTOPUYECKOoe H3MeHeHWe (YHKIMM 3TOr0 3aKOHa — OT o0boOiarolieit 7o
OOBSICHSIFOITIEN U TTPOTHO3UPYIOITIeH.

EpuHasi cucTteMa 3HaHMM O Ba)KHEMILIMX BelleCcTBax, X COCTaBe, CTPOEHUU, CBOMCTBAX U
MIPUMEHEeHHH, a TakKKe 0 XUMHUUYEeCKUX peaklUsX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSIX MPOTeKaHHs
porionHsiercs B Kypcax 10 w11 KkjaccoB 3/ieMeHTaMM COJeprKaHUsl, HMERLUMU
Ky/IbTYPOJIOTMUECKUA W TIPUKIaJHOM XapakTep. OTH 3HaHWs CIIOCOOCTBYIOT TIOHMMAaHUIO
B3aMMOCBSI3M XUMHUM C [JPYTMMH HayKaMH, pacKpbIBalOT eé po/ib B [I03HaBaTeJbHOW U
TIPaKTUYeCKOM [1esiTe/IbHOCTH uesioBeKa, CIOCOOCTBYIOT BOCIMTAaHUIO YBakKeHHs K TpOLiecCy
TBOpYeCTBa B 00/1aCTH TEOPUM U MPAKTHUUECKUX MPHUIOKEHUM XUMHU, TTIOMOTal0T BBIMTYCKHUKY
OPUEHTUPOBAThCsI B OOIECTBEHHO M JIMYHOCTHO 3HAUMMBIX TPoO/ieMax, CBS3aHHBIX C XUMUeH,
KPUTHUECKU OCMBIC/IMBAaTh UH(OPMALIUIO U TIPUMEHSITh e€ [/ TIOTNO0JIHeHUsl 3HaHWM, pelleHus
VHTEJIJIEKTya/IbHbIX M 9KCIepUMeHTa/IbHbIX MCC/Ie[0BaTe/bCKUX 3alau. B 11e/ioM cojeprkaHue
yueOHOTro TipeMeTa « XUMHUs» JAHHOTO YPOBHSI M3yUeHUsI OPUEHTHUPOBAHO Ha (hOpMUPOBaHUE Y
00y4JaroImyxcsi MUPOBO33PeHUECKON OCHOBBI /IJIsi TIOHUMaHUs (UI0COPCKUX HeH, TaKUX Kak:
MaTepuasibHOe eJMHCTBO HeOPraHWYeCKOTO Y OPraHNUuecKoro Mupa, 00yCI0BI€HHOCTb CBOMCTB
BeIlleCTB UX COCTaBOM M CTPOEHHeM, 1103HaBaeMOCTb MPUPOJHBIX sSIBJIEHUN MyTEM SKCIIepUMeHTa
Y pellieHUsi TPOTHUBOpPeUMi MeXy HOBbIMU (PaKTaMud W TeOopeTUYeCKUMHU IpeAroChblIKaMu,
OCO3HaHUe POJIM XMMHH B PeIleHUH 3KO0JIOTHUecKuX mpobsieM, a Takke MpobieM cOepesxeHuUs
SHepreTUUeCKUX pecypCoB, ChIPbsl, CO3J,aHUs HOBBIX TEXHOJIOTUW U MaTeprasoB.

B nmnnaHe pemieHus 3a7iau BOCIUTAHWS, pa3BUTHS W COLMA/IM3AL[UM  O0YyUYarOIIUXCs
TIPUHSTBIE TPOTPAMMOM TI0 XUMMM TOAXO[bl K OTpe/ie/ieHUI0 COZepXKaHusi U TIOCTPOeHUs
npeiMeTa TIpelyCMaTPUBaOT ()OPMUPOBaHWE YHUBEPCATbHBIX YUeOHBIX [eMCTBUMA, MMEIOIINX
6a3oBoe 3HaueHue /71T pa3/IMUHBIX BUJOB AeATeTbHOCTH: PelleHus 1pob/ieM, MOMCKa, aHamm3a u
00paboTku WHGpOpPMaIWM, HeoOXOAUMBIX /s TPUOOpeTeHUsi OMbITa MPAaKTHUECKOW U
WCCIIeIoBaTe/TbCKOM ieTeTbHOCTH, 3aHUMaloLIel BaKHOe MeCTO B TI03HaHUM XUMUU.



B mpakTuKe riperojiaBaHusi XUMHUH KakK Ha YPOBHe OCHOBHOTO 0011iero o6pa3oBaHus, Tak U
Ha ypOBHe cpeAHero o0mjero o0pa3oBaHWs, TIpM  OIpeJe/ieHnd  COZepKaTeTbHOU
XapaKTepUCTHKHU 1ieJIell M3ydeHUsl TpeMeTa HarlpaB/ieHUeM TIepBOCTENIEHHON 3HAaUuMMOCTH
TPAJUIIMOHHO TIPU3HAETCA (HOPMUPOBAaHWE OCHOB XHUMHMUECKOW HAyKM Kak 00/actu
COBPEMEHHOI'0 €eCTeCTBO3HAHMs, TPAKTUUECKOH [1eATe/IbHOCTH YejloBeKa W KakK OJHOr0 W3
KOMIIOHEHTOB MHPOBOW Ky/ibTypbl. C MeTOJUUeCKOW TOUKM 3peHHMsl TaKoW ToAXo[ K
OTIpe/ieJIeHUIO 1ie/iel 3yueHus MpeiMeTa SIBJIsIeTCsI BITOJTHe OTpaBAaHHBIM.

CorsacHO [JaHHOW TOYKe 3peHHs TJIaBHBIMHU IIe/IIMH M3yueHUsl TipegMeTa «XWMUs» Ha
6a3zoBom yposHe (10 —11 K1) SIB/SFOTCS:

¢ (dopMupoBaHMe CHCTeMbl XUMHUUECKUX 3HaHUM KakK BakHeMllleli CoCTaB/stoIeit
€CTeCTBeHHO-HayUYHOW KapTHHBbI MHpa, B OCHOBE KOTODOH JIeXKaT K/IIOUeBbIe TOHSTHS,
(dyHJaMeHTa/bHbIE 3aKOHbI M TEOPUM XHMUH, OCBOEHME si3blKa HAyKH, YCBOEHHE U
TOHWMaHWe CYIITHOCTH JOCTYMNHBIX 0000I[eHriI MHUPOB033peHUYeCcKOro XapakTepa,
03HAKOMJIeHHe C UCTOpUel UX Pa3BUTHUS U CTAHOBJIEHUS;

* (¢opmHpoBaHKe U pa3BUTHe TPe/CTaB/IeHU O HayuHBIX MeTO/[aX MO3HAHHS BEIIeCTB U
XUMWYEeCKUX peakluid, HeoOXOAUMBIX AJisi IPUOOpeTeHusi yMeHHU OPUeHTHPOBAThCS B
MUpe BeIeCTB ¥ XUMHUUECKUX SIBJIEHHM, UMEIOI[UX MeCTO B TIPUPO/Ie, B PAKTUUECKON U
TOBCeJHEBHOU »KU3HU;

® Dpa3BUTHE YMEeHWH | CIoCOOOB [eSTeIbHOCTH, CBSI3aHHBIX C HaOMOJeHeM |
00bsICHEHHEM XMMHUUYECKOTO 3KCIepUMeHTa, COO/ro/leHreM TpaBuil  0Oe30macHOro
obpailleHusI C BelleCTBaMHU.

Hapsiny ¢ aTuM, copiep)kaTesibHasi XapaKTepPUCTHKA Liefied 1 3aZiau u3yueHus rpegMera B
TporpaMMe T0 XMMHUHM YTOUHeHa ¥ CKOPPeKTHUPOBaHa B COOTBETCTBUH C HOBBLIMH MPUOPUTETaAMU
B cucTeMe cpeznHero o6imero obpa3oBanusi. CerofiHs B TIperoflaBaHUM XUMHUHM B Oo/bllei
CTEMeHW OTJAETCA TIPEANIOUTEHWe TIPAaKTUUYeCKOWM KOMIIOHEHTe COZiep)KaHUs 00ydeHwus,
OPWEHTHUPOBAaHHOM Ha TIO/ITOTOBKY BBLIMYCKHUKA 00I1eo0pa3oBaTe/ibHOM — OpraHu3alivy,
B/IaZietoliero He HabOpOM 3HaHWM, a (PYHKIMOHAIBHOW TPaMOTHOCTBIO, TO €CTh CIoco0aMu U
YMEHUSIMU aKTUBHOTO TIOJIyU€HHs] 3HAHWH W TPUMEHEHUS UX B PeaylbHOW YKU3HM [ PellieHUs
MPAaKTUUYEeCKKX 3a/1au.

B cBs3M C 3TUM TIpU U3yYeHWU TMpeaMeTra «XUMUs» [JOMUHUDPYIOIIEe 3HaueHHe
niprobpeTaroT Takue 1ieJi U 3a[jauu, Kak:

aZanTauyss  o0yyarmuxcs K  yCJAOBUSM  /IMHAMHUYHO  PA3BUBAIOIIETOCS  MHUPA,
dbopMHpOBaHME WHTE/NIEKTya/JlbHO Ppa3BUTOM JIMYHOCTH, TOTOBOH K camMoo0Opa30BaHUIO,
COTPY/IHUYECTBY, CAMOCTOSITE/IbLHOMY TIPUHSATHIO TPAMOTHBIX peIIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYyalUsX, CBS3aHHBIX C BEIIECTBAMH U UX TIPUMEHEHHEM;

dopmMHpoBaHHe Yy OOYYalOI[UXCS KI/IOUEBBIX HABBIKOB (K/IHOUEBBIX KOMITETEHIIUMN),
HMEIOIIMX YHHUBEPCAIbHOE 3HaueHue [i/isi Pa3/IMUHbIX BUJIOB JIeSITe/IbHOCTU: PEIeHus poodsieMm,
MOMCKa, aHa/M3a W 00paboTkM wuH(opMarKu, HeoOXOAUMBLIX /Jisi TPUOOPeTeHHsT OIlbITa
JiesITeTbHOCTH, KOTOpasi 3aHMMaeT Ba)KHOe MECTO B TIO3HAHWUM XWMHH, a Takke JJisi OL[eHKH C
TIO3ULIMI KOJIOTHUECKOUW 6e30MacHOCTH XapaKTepa B/IUSTHUS Bel[eCTB U XUMUUECKHX TTPOLIeCCOB
Ha OpraHW3M YeJ/IoBeKa 1 TIPUPO/IHYIO Cpesy;

pa3BUTHE TI03HABATE/IbHBIX UHTEPECOB, UHTE/IJIEKTYaIbHbIX ¥ TBOPUECKUX CIOCOOHOCTEMH
00yuUarIUXCsA: CIOCOOHOCTH CaMOCTOSATEIbHO TpPUOOpeTaTh HOBbIE 3HAHWS 10 XWUMHHU B
COOTBETCTBUHM C >KW3HEHHBIMHU MOTPEOHOCTSIMH, MCII0/Ib30BaTh COBPEMEHHbIE MH(HOPMAIIMOHHbIE
TeXHOJIOTHH JI/Is TIOMCKA U aHa/K3a yueOHOW ¥ HayuHO-TIOMY/IIPHOM MH(GOPMAIMU XMMUYECKOTO
cofiep>KaHus;



dbopmHpoBaHre U pa3BUTHe Y 00yUaroIMXCs ACCOLMAaTUBHOTO U JIOTUYECKOTO MBIIIIEHHS,
HaO/moaTeNlbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpble O0CO0EHHO HeoOXOJWMbI, B
YaCTHOCTH, TIPY TJIaHUPOBaHUU U MPOBeJIeHNH XUMUUECKOT0 SKCI1ePUMEeHTa;

BOCIUTaHWe Yy oOyuaroumxcs yOeXIEHHOCTM B T'YMaHHUCTUYECKOW HarpaB/ieHHOCTH
XUMUY, €8 Ba)KHOW poauM B pellleHWH TIyo0asbHBIX  TpobsieM  palyOHaabHOTO
MIPUPO/IONO/Ib30BaHMs], TIOTOJHEHHSI SHEPreTMUYeCKUX pecypcoB U COXpaHEHWs] MPUPOJHOTO
DaBHOBECHs], OCO3HaHHSI HeoOXOAMMOCTH Oepe)KHOro OTHOIIEeHUSI K TIpPUPOJZie U CBOEMY
3[J0POBBIO, a TaK)Ke TIPUOOPeTeHUs OMbITa UCII0/Ib30BaHUS TTO/TyUeHHbIX 3HAHWM [ TIPUHSATHS
IPaMOTHBIX pellleHHH B CUTYaLUsiX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMHU.

B yueGHOM 1u1aHe cpefHero o0iiero obpa3oBaHus TNpeaMeT «XuMUs» 0a30BOTO YPOBHS
BXO/IUT B COCTaB MPeIMETHOM 00/1acTh «ECTecTBeHHO-HayUHbIe TIPeIMEThI».

OO1iee 4MC/I0 YacoB, OTBEAEHHBIX AJIST U3yUYeHUs] XUMHUM, Ha 0a30BOM YpPOBHe CpefHero
obiiero obpasoBanusi, coctapsisieT 68 yacoB: B 10 kmacce — 34 yaca (1 vac B Hefeno), B 11
Ksacce — 34 yaca (1 yac B Heje/t0).



COJEPXAHUE OBYUYEHUSA
10 KITACC
OPTAHNYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHUYeCKON XUMHUH

[TpeniMeT opraHWuUeCKOW XMMUU: e€é BO3HUKHOBEHHE, pa3BUTHE U 3HaueHWe B MOTyYeHUU
HOBBIX BellleCTB U MaTepyasoB. Teopusl CTpoeHUs: OpraHnyeckux coefrHenni A. M. bytneposa,
eé OCHOBHble mMoOn0KeHUsi. CTPYKTypHble (OpMy/bl OpraHuMuecKux BellecTB. ['omosorus,
130MepHsi. XMMHUUecKasi CBSI3b B OPraHMueCcK1X COeIMHeHUsIX — O/JUHapHble U KpaTHbIe CBSI3U.

[lpencraBnenre o0  Kjaccu(puvKalMyd — OpraHM4eckux  BeljecTB.  HomeHkarypa
OpraHuuecKux CoeJMHeHWH (cucTemMaThyecKas) W TpUBUa/IbHble Ha3BaHUS Ba)KHEMILNX
Tipe/iCTaBUTe/Iel KJ1aCCOB OPraHMYeCKUX BellecTB.

OKCIiepuMeHTa/ibHble MEeTO/bl U3yueHusl BellleCTB U WX TpeBpalljeHUi: 03HaKOMJIeHHe C
obpasliaMu OpraHMYecKMX Bel[eCTB W MaTepyajaMd Ha MX OCHOBe, MOJIe/TMPOBAHHE MOJIEKYT
OpraHWYeCKUX BeIecTB, HAOMO/eHHe U OMuCaHWe JIeMOHCTPAI[MOHHBIX OMBITOB 10
TIpeBpallleHNI0 OPraHNUeCKUX BeIeCTB MPY HarpeBaHWU (TUlaB/ieHre, 00yTMBaHe U TOPeHHe).

Yrnesopopoasl

AnKaHbI: COCTaB U CTpPO€HHe, TOMOJIOTUUeCKWW psf. MeTaH M 3TaH — MpoCTeMllre
TIpe/ICTaBUTe/IM a/IKaHOB: (U3MUecKWe UM XUMUUYecKre CBOMCTBa (peakLuM 3aMellleHust U
rOpeHUs ), HaXOXK/leHre B IPUPO/ie, MoTy4YeHre U pUMeHeHue.

AJTKeHbI: COCTaB U CTPOEHHe, TOMOJIOTUUeCKUN psifi. DTU/IEH U TPOMUJIeH — MPOCTenIIe
TIpe/iCTaBUTE/Id a/JIKEeHOB: (H3UuecKre W XUMHUUeCKWe CBOWCTBA (peakuuyd THUPUPOBaHMUS,
rajioreHMpOBaHusl, TUpaTalii, OKUCIeHUs U MOIMMepU3aliin), To/lyueHre U rpuMeHeHue.

Ankanvensl: OytagveH-1,3 u mMeTwnOyTagueH-1,3: cTpoeHUe, BayKHEUIIME XUMHUUECKHE
cBoMcTBa (peakuys moauMepusatiun). [losyueHrie CUHTETUUECKOTO KayuyKa U pe3uHbI.

AnKuHBL: COCTaB U 0COOEHHOCTH CTPOEHUs, TOMOJIOTUYeCKWM psil. ALeTWIeH —
TIPOCTEMNIINI Tpe/ICTaBUTe b aJIKUHOB: COCTaB, CTPOeHue, Gu3nuecKrie U XUMUUecKrue CBOMCTBA
(peakuuy Ty pUpOBaHUs, rajloreHUpPOBaHUsl, FipaTaliii, TOPeH s ), oJyueHre U IpUMeHeHNe.

Apenbl. BeH3o/: cocTaB, cTpoeHue, ¢Gu3uUecKMe W XUMHYeCKHe CBOMCTBa (peakluu
rajJioreHMpOoBaHrsl U HUTPOBaHWs), TOJiyueHHWe W TipuMeHeHue. To/ayon: cocmas, cmpoeHue,
¢usuveckue u xumuueckue ceolicmea (peakyuu 2a102eHUPOBAHUSI U HUMPOBAHUSL), NOAyUeHue U
npumeHeHue. 'TOKCMUHOCTb apeHOB. ['eHeTMueckass CBA3b MeXAYy YIJIEBOAOPOZAMH,
TIPUHA/IJIEXKAIIMMH K pa3/IMUHbIM K/laccaMm.

[TpypoHble UCTOUYHMKHU YTJIeBoJ0poAoB. [IpUpo/HbIN ra3 v MomyTHble He@TsHbIe Tasbl.
Hedpts u eé mnpoucxoxieHve. Criocobbl rmepepaboTku He(dTH: TIeperoHKa, KpeKUHT
(TepMHUUECKHM, KaTaTUTUUeCKHI), THPou3. [IpoAyKThI repepaboTKu HeTH, UX MPUMEHEeHHe B
TIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIH yToJib U MPOAYKTHI €ro riepepaboTKy.

OKCIiepyuMeHTa/ibHble MeTO/bl U3yueHusl BellleCTB U WX TpeBpalljeHUi: 03HaKOMJIeHHe C
obpa3siiaMu I1acTMacc, KayuykoB U pe3uHbl, KosuieKiun «HedTb» 1 «YT0/b», MOJe/MpoBaHe
MOJIEKyJl YTJIEBOZOPOJOB M TajlOTeHONPOU3BOAHBIX, TIPOBeJeHHe IPAKTUYeCKOW pabOoThI:
TI0JIyyeHye 3TU/IeHa U U3y4yeHre ero CBOUCTB.

PacuétHbie 3aaumn.




Bblunc/ieHust 10 ypaBHEHMIO XWUMWUYECKOW peakiuu (Macchl, 00bEMa, KOIMUecTBa
VCXOJHOTO BelecTBAa W/IM TIPOJYKTa pPeakLMM I0 M3BECTHBIM Macce, 00BEMY, KOTMYECTBY
OJJHOTO U3 UCXOJHBIX BeIlleCTB WU MPOJYKTOB pPeaKLih).

Kucnopopacoaepxaiye opraHnueckye coegnHeHus!

[IpesenbHble OJHOATOMHbIE COUPTHL. MeTaHO/N W 3TaHO/I: CTpPOeHWe, (U3NYecKue |
XMMHUUECKHe CBOWCTBA (peakluu C aKTUBHBIMU MeTajjlaMH, TajoreHOBOJO0pOJaMH, TOpeHUe),
nipuMeHeHre. BoziopoHble CBSI3U MeX/ly MOJieKyJaMU CUPTOB. [lelicTBMe MeTaHO/1a U 3TaHO/a
Ha OpraHv3M uejioBeKa.

MHoroatomMHbie CIUPTHI. JTWIEHIVIMKOAb U TJMLEPUH: CTpoeHue, Qusnyeckue U
XMMHYeCKHe CBOMCTBA (B3aMMO/IeHCTBYE CO LeJJOYHBIMU MeTa/l/laMH, KaueCTBeHHas peakLvs Ha
MHOTrOaTOMHble COMPTHI). [lelicTBMe Ha oOpraHusM uesioBeKa. I[IpuMeHeHue TI/MLepUHA U
STU/IEHTJIUKOJIS.

deHON: CTpOeHHWe MOMeKyJ/ibl, (U3nueckhe U XUMUYeCKHe CBOWCTBA. TOKCHMUHOCTH
deHona. [TprumeHeHUe (eHoIa.

Anbperuzibl M Kemoubl. PopManbjerus, aleTanbJeruj: CTpoeHue, Gu3NuecKue U
XUMUUeCKUe CBOMCTBa (peaklMM OKUC/eHUSI U BOCCTAaHOBJIEHWS, KaueCTBEHHbIE peaKLU),
ToJiyuyeHre U puMeHeHue.

O/JHOOCHOBHBIE TIpeZie/ibHbIe KapOOHOBBIE KUC/IOTHI. MypaBbHHasi U YKCYyCHasi KAC/IOTBI:
cTpoeHue, (pu3nueckre U XMMUUYECKHe CBOMCTBA (CBOWCTBA, OOIIHe [jis K/lacca KMC/IOT, PeakIust
TepudUKaluM), TojyueHMe W TipuMeHeHuWe. CTeapuHOBasi M OJIeMHOBas KMC/IOTHI Kak
TIpe/ICTaBUTe/IM BBICIIMX KapOOHOBBIX KMCJIOT. Mbifa KaK COJIM BBICIIMX KapOOHOBBIX KUC/IOT,
HX MoMoIIlee JleliCTBUe.

CnoxxHble 3QUpbl KaK MPOM3BO/IHbIE KapOOHOBBIX KUC/IOT. ['MPOMN3 C/IOKHBIX (UPOB.
JKupsl. I'naponus xupos. [IpuMeHeHue )XUpoB. bruosoruyeckas posib KUPOB.

YrieBosibl: cOCTaB, KaacCU(UKaLUs yrieBoJoB (MOHO-, IU- U MofMcaxapu/ibl). I'iroko3a —
TIPOCTeMIIINKT MOHOCAXapH/: OCOOEHHOCTH CTPOEHHS] MOJIEKYJIbl, (HU3MUecKre U XUMHUUYeCKHe
cBolcTBa (B3auMmogelicTBue c ruzpokcuzom Mmeu(ll), okucieHue aMMUayHbIM pacTBOPOM
okcuga cepebpa(l), BoccraHOB/eHHWe, OpOXKeHUe TJIOKO3bl), Haxox/eHWe B TPUPO/e,
nipuMeHeHue, brosioruueckasi posib. @orocunTes. Ppykro3a Kak U30Mep IJIFOKO3bI.

Kpaxman v uentoniosa Kak mpUpojHble noaumepbl. CTpoeHre Kpaxmasa M Le/TH0/03bl.
dusnyeckre U XMMUUeCKHe CBOMCTBA Kpaxmasa (THApPO/n3, KaueCTBeHHasi peakLiys C U0JIOM).

OKCIepyuMeHTalbHble MeTO/Ibl M3yUeHHsl BelleCTB W WX TMpeBpallleHui: TpoBejieHue,
HaO/FofIeHe W OMMCaHWe JIEMOHCTPALMOHHBIX OIBITOB: TOPeHWe CITUPTOB, KauyeCTBEHHbIE
peaklUd OJHOATOMHBIX COUPTOB (OKWC/AeHWe 3TaHosia okcugom Meau(Il)), MHOroaromMHbIX
CIUpTOB (B3aUMoOJelcTBUe raulepuHa ¢ ruapokcugom megu(Il)), anbperujoB (okucaeHue
aMMHauHbIM pacTtBopoM okcuzaa cepebpa(l) u ruzapokcupom wmeau(Il), B3aumogelicTBHe
KpaxMajsa C HOZOM), TIpOBe/leHWe TIpaKTHUueckoil paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KUCJIOTBI.

PacuéTHbie 3a7aun.

Bblunc/ieHusi 10 ypaBHEHMIO XWUMWYECKOW peakiuu (Macchl, 00BEMa, KOIMuecTBa
WCXO/HOTO BeIl[eCTBA WM TPOAYKTa peaklUyd T0 W3BeCTHBIM Macce, 00BEMY, KOIMUYECTBY
OJJHOTO M3 UCXOJHBIX BeIeCTB WX MPOJYKTOB PeaKLiu).

A3oTcozeprkale opraHuyeckye CoeIMHeHusI.

AMUHOKUCIOTEI Kak am@oTepHble OpraHWyeckue coefuHeHUs. Dusnueckue U
XMMHUUYECKHe CBOMCTBAa aMHHOKUC/IOT (Ha mMpuMepe TIJMLMHA). buonornueckoe 3HaueHue
aMUHOKUCJIOT. [TenTuspbl.



benku Kak TMpUpOJHBIE BBLICOKOMOJIEKY/SIpHbIe CcOe/liHeHWs. [lepBUYHasi, BTOpPUYHAs U
TpPeTWYHasi CTPYKTypa OeqKOB. XWMWUUYeCcKHe CBOWCTBA O€NKOB: TUAPOJU3, JeHaTyparvs,
KaueCTBEHHbBIE PeaKI[UH Ha OesKHu.

OKCrepuMeHTalbHble METO/IbI M3yuUeHHs BEIeCTB W WX TpeBpallleHui: Hab/rofeHue 1
OTHCaHWe JIEMOHCTPAI[MOHHBIX OIBITOB: JeHaTypalysi OenKoB TIpM HarpeBaHUM, I|BETHBIE
peakiuu OenKoB.

BBICOKOMOJIEKY/ISIPHbIE COeJHHEHUS

OCHOBHBIE TIOHATHSI XUMWUK BBICOKOMOJIEKY/ISIDHBIX COeAWMHEHUI: MOHOMep, TIOJIMMep,
CTPYKTYPHOe 3B€HO, CTeleHb I0JIMMepHU3al[iM, CpefHssi MOJieKy/sipHass Macca. OCHOBHbIe
METOZIbl CUHTE3a BbICOKOMOJIEKYJ/IIPHBIX COeIMHEHHI — MTOJTUMepHU3al[isl U TIOJTMKOH/IeHCal[Hsl.

OKCrepuMeHTalbHble METO/IbI U3yUeHUs BeIleCTB U MX TpeBpallleHui: 03HaKOMJ/IeHHe C
o0pa3iiaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC, KayuyKOB.

Me>XIipeJMeTHbIE CBSI3H.

Peanu3aliyisi Me>XIIPeIMETHBIX CBSI3eM MPHW M3y4YeHUM OpraHuuveckod xumuu B 10 Kacce
OCYIIIECTBJIIETCS Uepe3 MCI0/Ib30BaHWe KaK OOIMX eCTeCTBEHHO-HAyUHBbIX TOHATHH, TakK U
TIOHSTHMH, SBJISFOIIAXCS CUCTEMHBIMU /IS OT/Ie/TbHBIX TIPEIMETOB eCTeCTBeHHO-HAYYHOTO LIUK/IA.

OO1me ecTecTBeHHO-HayUHble TIOHSTHUS: SIBJIeHWe, HAy4HbIA (DakT, TUIOTe3a, 3aKOH,
TEOpWsl, aHalu3, CUHTe3, KIacCU(PUKalUs, TepUOJUUYHOCTb, Hab/ro/ieHne, W3MepeHue,
9KCTIepUMEHT, MOJIe/TMPOBAHKE.

du3KKa: MaTepusi, 3HEPTHsi, Macca, aTOM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUECKUN YPOBEHb,
BeIIIeCTBO, Te/I0, 00BEM, arperaTHoe COCTOSIHHE BEIL[eCTBa, (M3UUEeCKUe BETMUMHBI U €JUHULIBI
WX U3MEPEHUs.

Buonorusi: kneTka, opraHu3M, Ouoctepa, oOMeH BelecTB B opraHu3Me, (hOTOCHUHTE3,
OuoJIOTHUeCKY aKTHUBHBIE BelljecTBa (Oe/Ku, yrieBoAbl, KUPbI, hepMeHTHI).

['eorpadust: MUHepaJsibl, TOpPHBIE TIOPO/IbI, TIOJIe3HbIE UCKOTIaeMbIe, TOTUIUBO, PECYPCHI.

TexHOJIOTHS: TIUIIEBbIE TTPOAYKThI, OCHOBBI Pal[HOHAILHOTO TIMTAHUs, MOIOIINE CPe/ICTBa,
JIeKapCTBeHHbIe U KOCMETUYeCKHe TIperaparthbl, MaTepUasIbl U3 UCKYCCTBEHHBIX U CUHTETUUECKUX
BOJIOKOH.



INPEIMETHBIE PE3YJ/IbTATBI

10 K/ITACC

[TpeameTHBIE pe3ynbTaThl 0CBOeHUs Kypca «OpraHnyeckasi XUMUsi» OTPakaroT:

chOpMHPOBAHHOCTb TIPe/ICTABJIEHUM O XUMHYEeCKOM COCTaBJIsIIOIIeN eCcTeCTBeHHO-
HayyHOW KapTWHbI MHpa, pPOJM XMMHUU B T03HAHUM SIBIEHWN MPUPOJbI, B (HOPMUPOBAHUU
MBIIIJIEHUS] U KyJbTyphbl JINYHOCTH, €& (DYHKI[MOHA/JILHOW TPAMOTHOCTH, HEOOXOAMMOW st
pellleHusT TIPaKTUUeCKHWX 3aZiau U IKOJOTMUeCKH OOOCHOBAaHHOTO OTHOIIEHUSI K CBOEMY
3/10POBbIO U TIPUPOJHOU CpeJe;

B/aJleHAe CUCTEMOW XUMMWYECKMX 3HaHWW, KOTOpas BKJIIOUaeT: OCHOBOIOJararoliue
TIOHATHS (XMMUUECKUH 37IeMeHT, aToM, 3/1eKTpPOHHasi 0060/10UKa aToma, MoJieKyJia, BaJleHTHOCTb,
3/IeKTPOOTPULIATEIbHOCTb, XUMHUeCKasi CBsI3b, CTPYKTypHasi (opmysa (pa3BépHyTasi U
COKpailiéHHasl), MOJb, MOJIIPHas Macca, MOJISIpHBIA  00BEM, YIJIepOJAHBLIM  CKeJleT,
GbyHKIMOHabHAs TpyMna, paZukan, W30Mepusi, U30Mepbl, TOMOJIOTUYECKUM psiZl, TOMOJIOTH,
yIJIeBOIOPO/bI, KUCJIOPO/J, U a30TcojeprKalliie COeJUHEeHUs, MOHOMED, MOJUMep, CTPYKTypHOe
3BeHO, BLICOKOMOJIEKY/ISIPHbIE COeZIUHEHNs1); TEOPUU M 3aKOHBI (TeopHsi CTPOeHUsI OpraHUuecKux
BellectB A. M. bByTnepoBa, 3aKOH COXpaHeHMs] MacChl BelleCTB); 3aKOHOMEPHOCTH,
CMMBO/IMYECKUI $SI3bIK XMMHH; MHUPOBO33peHUYECKUe 3HaHMs, Jie)Kallue B OCHOBe TOHUMaHUs
MPUYUHHOCTUA U CUCTEMHOCTH XUMUUECKUX SIBJIeHUH, (paKTOJIOTMYecKre CBeJleHUsI O CBOMCTBAX,
cocTaBe, TIOJTyUYeHUH U 6e301acHOM MCTI0/Tb30BaHUM Ba)KHEUIIIMX OPraHUUeCKHX BeleCTB B ObITY
Yl IPaKTUUEeCKOM JlesiTelIbHOCTH UelOBeKa;

chOpMHPOBAHHOCTh YMEHUM BbISIB/ISIT XapaKTepHble NPU3HaKW MOHATHM, YCTaHaBIUBATh
VX B3aUMOCBSI3b, UCM0/Ib30BaTh COOTBETCTBYIOL[ME MMOHSATHS MIPY OMKUCAHWK COCTaBa, CTPOEHUS U
rpeBpallleH!u OPraHuueCcKux COeJUHeHUN;

chOpMHPOBAaHHOCTh YMEHUN MCMO/b30BaTh XUMUUECKYI0 CUMBOJIMKY [Jisi COCTaB/eHUS
MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpPAIllEHHOM) hOpMyJl OpraHUYeCcKUX BellecTB
Y ypaBHeHWM XMMUUECKUX peaklui, WU3roTaB/JMBaTh MOJe/M MOJIEKY/ OpraHMYecKHX BelleCTB
JIIST WTFOCTPALMY UX XUMUUECKOTO U MPOCTPAHCTBEHHOTO CTPOEHHUSI;

c(hOpMHPOBaHHOCTb YMEHUI yCTaHaBIUBaTh MPUHA/I/IE)KHOCTh M3yUYEeHHbIX OPraHUYecKuX
BelIeCTB M0 WX COCTaBy W CTPOEHUI0 K Orpe/ieIEHHOMY K/acCy/Tpynme CcoeJuHeHU
(yrneBomopoJpl, KHUCJIOPOZA U  a30TCOZepXKalllie COeIMHEHUsl, BbICOKOMOJIEKY/ISIPHbIE
coeuHeHUsI), [aBaTb UM Ha3BaHUsl Mo cuctemathuyecko HomeHknatype (IUPAC), a Takke
MPUBOJUTL TPUBUA/IbHbIE HAa3BaHUSI OT/E/NbHBIX OPraHUUEeCKUX BelleCTB (3TWIEH, TPOIWJIEH,
alleTU/IeH, STWU/EHIVIMKO/b, T/IMLepuH, ¢eHos, GopManblernsi, aleTanblerusi, MypaBbUHas
KHCJI0Ta, YKCYCHasi KMCJIOTa, OJIeMHOBasi KUC/I0Ta, CTeapUHOBasi KMC/I0Ta, IVII0K03a, (PPyKTO3a,
KpaxmaJl, LieJI/TH0J103a, TJIMLMH);

c(hOpMHPOBAHHOCTb YMEHHsI OIpejensiTh BHbl XUMUYECKOW CBSI3M B OpraHAYecKux
coelHeHUsIX (OIMHAapHbIE U KPaTHbIE);

chOpMHPOBAHHOCTh YMEHHUsI TPHUMEHSITh TOJIOXKEHUsI TEeOPUM CTPOEHUs] OpPraHUUYecKHX
BeriectB A. M. ByTtiiepoBa /i 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BeI[eCTB OT UX COCTaBa U
CTPOEHMS]; 3aKOH COXPaHeHMsI MacChl BellleCTB;

Cc(OpMHPOBAHHOCTb yMEHHI XapaKTepu3oBaTb COCTaB, CTpoeHUe, (uU3nUeckre U
XMMHYEeCKUe CBOMCTBA TUMMUHBIX TIPe/ICTaBUTe/Ield pa3/IMUHbIX K/1aCCOB OPraHUUeCKUX BelecTB



(MeTaH, 3TaH, 3TW/EH, TPOMW/eH, arleTuneH, Oytaguen-1,3, meTwnOyTaguen-1,3, GeH3od,
METaHOJI, 3TaHOJI, STU/IEeHI/IMKO/Ib, TJULIEPUH, (eHOs, aleTaab/Jerus, MypaBbHuHasi U yKCyCHast
KWC/OThI, T/I0KO3a, KpaxMmas, Le/ili0/103a, aMUHOYKCYCHasi KHUCJ/IOTa), W/UIFOCTPUPOBAaTh
TeHeTUUeCKyl0 CBSI3b MeX/1y HUMH YPaBHEHHSIMH COOTBETCTBYIOIMX XWMHUECKHX peakluid C
WCTIO/Ib30BaHUEM CTPYKTYPHBIX (hopMy.T;

c(OpMHPOBAaHHOCTb YMEHMSI XapaKTepu30BaTb HWCTOUHUKW YTE€BOJOPOJHOTO ChIPbsi
(HedTh, TIPUPOAHBIM Ta3, yroyib), COCOObI WX TepepabOTKHW U TpAaKTUUYecKoe TpUMeHeHHe
TIPO/IYKTOB TlepepaboTKu;

chOpMUPOBAaHHOCTh YMEHUMN TIPOBOAUTH BBIUUC/IEHUS TI0 XUMHUUYECKUM YpaBHEHUSIM
(mMacchl, 00béMa, KOMMUECTBA MCXOJHOTO Bel[eCTBAa WM TIPOAYKTa PeakLuH IO W3BECTHBIM
Macce, 00bEMyY, KOJTMUECTBY OJJHOTO M3 UCXO/HBIX BEIeCTB UM TIPOJYKTOB PeaKLiH);

cpOpMHUPOBAHHOCTb YMEHHUH BIaZieTh CUCTEMOM 3HaHMI 00 OCHOBHBIX METO/[aX Hay4YHOT'O
MO3HAHUS, WCIOJb3yeMbIX B XHWMHUHM TP U3YYeHHWU BeIeCTB U XUMHWYECKUX SIBJI€HUM
(HabmogeHue, u3MepeHHWe, OSKCIIEPUMEHT, MO/le/IMPDOBAaHKE), UCIO/b30BaTh CHUCTEMHbIe
XUMUUeCKUe 3HaHUS JJ1s1 IPUHSITUS pellleHn B KOHKPETHbBIX KU3HEHHBIX CUTYaLUsIX, CBSI3aHHbIX
C BellleCTBaMH U UX NIPUMeHeHHeM;

c(OpMHPOBAHHOCTh YMEHHUH COO/MIO/[aTh TIpaBUJIA TI0J/Ib30BaHUSI XUMHUUECKOW TMOCYJ0N U
nabopaTopHbIM 000py/ZIOBaHMEM, a TaK)Ke TIpaBH/ia 0OpalljeHus C Bell[eCTBaMU B COOTBETCTBUU C
MHCTPYKIUSIMHU T10 BHITIOJTHEHUIO J1Ta00PaTOPHBIX XUMUUYECKUX OITBITOB;

c(OpMHUPOBAHHOCTb YMEHWI TUJIAaHUPOBATb M BBIMOMHATE XUMHUECKUI SKCIIepUMEHT
(TpeBpallleHUs] OpPraHUYeCcKUX BelleCTB NPY HarpeBaHWH, TOJy4YeHHe 3TU/eHa U U3ydyeHHe ero
CBOWCTB, KayeCTBEeHHble peaklUd OpraHWYecKuX BeLecTB, JeHaTypailusi Oe/lKOB Tpu
HarpeBaHWH, LIBeTHbIe Peakliy OeKOB) B COOTBETCTBUU C INMPAaBU/IaMHM TeXHUKU 0e30T1acHOCTH
npy oOpalleH!H C BeleCcTBaMU U JlabopaTopHbIM 000pyI0BaHWEM, TIPeACTaB/STh Pe3y/IbTaThl
XUMHUUECKOro SKCreprMeHTa B ¢opMe 3aluCU ypaBHEHHI COOTBETCTBYIOLIMX peakluid u
¢opMyMpoBaTh BLIBO/IbI HA OCHOBE 3TUX pe3y/bTaToB;

Cc(OpMHUPOBAHHOCTb YMEHWM KPUTHUECKU aHa/lM3MpOBaTh XUMHUYECKYI HH(OpMaLuio,
T0Jly4yaeMyto U3 pa3HbIX UCTOUHMKOB (CpefCcTBa MacCoBOM UH(opmalyu, VIHTepHeT U [pyrux);

cOpMHUPOBAHHOCTL yMeHWM COO/roaTh TpaBUia 3KOJIOTHUECKH LiesiecoobpasHoro
roBeJileHUss B OBITY W TPYZOBOM [IeSTeTbHOCTH B LeJIAX COXPAHEHUs CBOETr0 370POBbSl U
OKpY’Karolllei TIpUPOJHOM Cpefibl, 0CO3HaBaTh OMACHOCTb BO3/EMCTBUSI Ha >KUBble OPraHW3MbI
orpefie/IEHHBIX OpPraHUUeCKWX BelecTB, MOHMMasi cMbIci Tmokasarens ITJK, moscHATL Ha
TIpUMepax CIioco0bl YMEHbBIIIEHUSI ¥ TPeIOTBPAIleH!s] X BPEJHOTO BO3/JIEMCTBUSI HAa OPraHU3M
YesI0BeKa;

A1 00yJaroLMXCsl C OrpaHUYeHHBIMM BO3MOKHOCTSIMU 3/I0DPOBBSI: YMeHUEe TPUMEHSITh
3HaHUsI 00 OCHOBHBIX JJOCTYITHBIX METO/IaX ITO3HAHUS BEIIeCTB U XUMUUECKUX SIBIEHUM;

JUIs8 ClenbiX W CAaboBUIAIMIMX OOyYaroIMXCs: yMeHWe WCI0/b30BaTh pesibeHo-
TOUEUHYI0 cucTeMy 0003HaueHu# JI. Bpaiist /s 3aricy XUMHUUecKuxX (hopmyi.



TEMATHUYECKOE IVNIAHUPOBAHUE

10 K/TACC
KomuecTBo yacoB JJIEKTPOHHbIE
HaumeHoBaHMe pa3/ie/ioB U TeM (udposBbie)
Ne m/m NporpamMMsbI Bcero Kourposeubie | IpakTuieckue oOpa3oBare/bHbIE
paboThI padoThI pecypesI
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMHUH
[TpeameT oprannueckout xumuu. Teopusi
1.1 CTPOEeHMS OpraHuYeCcKuX CoeJHeHUM A. 3
M. bytneposa
Wroro no paspeny 3
Pa3zpen 2. YrieBoaopo/bl
2.1 [IpenenbHbIe YrIeBO4OPO/ibl — aIKaHbI 2
99 HerpezienbHble yriieBoZ0POAbL: alKeHbl, 6 1
asKaJjueHsl, aJIKUHbI
2.3 Apomatuyeckue yrieBog0pObl 2
24 [IpupoHbIe HICTOYHUKHU YT/IeBOJOPOZOB U 3 1
UX repepaboTKa
Wtoro no paspeny 13
Pa3pen 3. Kuciopoacoaepixaijue opraniuyeckye CoeUHeHUs
3.1 Crinptsl. deHon 3
39 Anbaerugsl. KapOoHOBBIE KMCTOTHI. ; 1
CnoxxHble 3¢UphbI
3.3 YT/1eB0ibI 3 1




Wtoro no pasgeny 13
Pa3pgen 4. A3oTcopepikaliue OpraHudecKre coefuHeHHUs!

4.1 AMrHBI. AMMHOKUC/IOTEI. benkn 3
Wroro no pa3peny 3
Paspen 5. BbicokoMoJ1eKy/IsipHbIe COeJUHEeHUs

5.1 ITnactmaccel. Kayuyku. BosiokHa 2
Wtoro no paspeny 2
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34




IIOYPOUYHOE IVIAHUPOBAHUE

10 KJIACC
KosnuecTBo uacos J/IeKTPOHHbIE
No Aara nudpoBbie
o/ Tema ypoka Beero KonTposbHble | IIpakTHuyeckue | H3YyUe€HH oGpasoBaTe/bHbIE
paboThI paboThI A pecypesI
1 [TpesMeT opraHMYeCKON XUMUH, eé 1
BO3HMKHOBEHME, pa3BUTHeE U 3HAUeHHe
Teopusi cTpoeHUs1 OpraHu4eCcKUX
2 coenuHenuit A. M. Bytnepoga, eé 1
OCHOBHBIE T10JI0KEeHHUs
[TpencraBneHue 0 KiaccudUKaLuu
3 opraHvuecKkux BellecTB. HomeHk/aTypa 1
(cucremaTnyeckasi) ¥ TpUBHUAJIbHBIE
Ha3BaHMs OpPraHUYeCcKUX BelecTB
4 AJIKaHbI: COCTaB U CTpPOeHUe, 1
TOMOJIOTUUeCKUN psifi
c MeTaH ¥ 3TaH — TIpoCTelIire 1
TIpe/|CTaBUTe/IN alKaHOB
6 AJIKeHBbI: COCTaB U CTPOEHUEe, CBOMCTBA 1
7 OTuU/IeH U TIPOMNUIeH — TMpOoCTeiiive 1
TIpe/iCTaBUTe/N aIKeHOB
3 [Mpaktryeckast pabora Ne 1. «ITonyueHue 1 1
3TU/IeHa U U3yueHue ero CBONCTB»
Ankaguensl. byragven-1,3 u
9 MeTunOyTaguen-1,3. ITomyueHue 1

CUHTETUUECKOT0 KayuyKa U pe3vHbI




AJIKMHBI: COCTaB ¥ 0COOEHHOCTH CTDO€EHUH,

10 TOMOJIOTUYEeCKUN psif]. ALleTHUIeH —
TIPOCTeNIINI TIpeiCTaBUTe/ b aJIKUHOB

1 BbIunicieHust o0 ypaBHEHUIO0 XUMUUeCKOM
peakiuu

1 Apenbl: 6eH3071 U TO/Tyos1. TOKCUYHOCTh
apeHoB

13 ['eHeTHYecKasi CBsI3b yT/IEBO/IOPO/IOB,
TIPUHA/IIEXKAIUX K Pa3/IMUHbIM KjlaccaM
[Tpupo/iHbIe NUCTOUHKKHU YTJIEBOIOPO/OB:

14 TIPUPO/IHBIN ra3 U MOMyTHbIe HeTSIHbIe
rasbl, He)Th ¥ MPOAYKTHI € rmepepaboTKu
[Tpupo/iHbIe NCTOUHKKHU YTJIEBOOPO/OB:

15 TIPUPO/HBIN ra3 U MonyTHbIe HePTsIHbIE
rasbl, He()Th U TIPOAYKTHI e€ repepaboTku

16 KontposnbHast paboTa 1o paszeny
«YTneBo0pOAbI»

17 [IpenenbHbIe OJHOATOMHbBIE CTTUPTHI:
MeTaHOJI U 3TaHoJ1. BogopoaHast cBsi3b

18 MHoroaTomMHble CIIUPTHI: STUIEHTIMKOJIb U
[/IMLIePUH

19 deHOM: CTpOeHKe MOJIEKYIbI, (PU3nUecKue
Y XUMUUeCKHe CBOWMCTBA, TPUMeHeH e

20 Anbperuppl: hopManbaerus u
aleTanabjaerus. AleToH

71 O/IHOOCHOBHKIe TIpe/ie/TbHbie KapOOHOBBIE

KHCJ/IOTBI: MyPaBbMHAA U YKCYCHasd




[TpakTrueckast pabora Ne 2. «CBoicTBa

22 pacTBopa YKCYCHOW KUCIOThI»
CreaprHOBasi ¥ 0JIEMHOBAsi KUC/IOTHI, Kak

23 TIpe/[CTaBUTE/N BBICIIMX KapOOHOBBIX
KUCJIOT

24 Mbl/1a KaK COJTH BBICIIIUX KapOOHOBBIX
KHMCJIOT, X MOIoLLlee [1eHCTBHe
CnoyxHbie 3¢UpbI KaK MPOX3BO/HbIE

25 KapOOHOBBIX KUC/IOT. ['MAPOIN3 CIIOXKHBIX
3¢upoB

6 JKuipbl: rTuiposu3, nprMeHeHue,
Ovonoruueckast pojib >KUPOB
YrneBosbl: cOCTaB, KnacCU(UKaLusl.

27 BaskHellil1ve ripeficTaBUTe/NN: TJIFOKO3a,
(dbpykKTO3a, caxapo3a

)8 Kpaxman u 1e/ito/103a Kak NpyupoHbie
TIOJTUMEPbI
KontposibHast paboTa 1o paszgeny

29 «Kucnopoacozepykalye opraHuyeckKue
COeJJTHEeHUS»

30 AMUHBI: MeTU/IaMUH Y aHWIUH
AMHHOKHMCIOTHI KaK aM(OoTepHbIe

31 OpraHvuecKye CoeJUHeHUs], UX
buosiornueckoe 3HaueHue. [lenTuabl

37 benky Kak MpupozHbie
BBICOKOMOJIEKY/ISIPHbBIE COeZIMHEeHUST

33 OcCHOBHbIe TOHSITUSI XUMUN

BbBICOKOMOJIEKYJIAPDHBIX COQ,E[PIHQHI/IFI




OcHoBHBIE MeTO/[bl CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COeJUHEeHHUH. 1
[TnacTmaccel, Kayuyku, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34
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