


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, TP TJIAHUPOBAHUU U TIPOBEJIEHUM XUMUUECKOTO SKCIIePUMEHTa;

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).

B 10a u 11a knaccax, rie OCyIIecTB/IsSIeTCs OUHOe 0OyueHHe, B YDOUHOM CHCTeMe U3yUaeTcst —
100% mporpammsbl. B 106 u 116, re ocyljecTB/sieTcss OUHO-3a0uHOe o0yueHue, 50%
TporpaMMbl OCBarBaeTcsi B ypouHoit cructeme U 50% B popme caMOCTOSATeNbHOIO U3yUYeHus,
KOHCYJIbTaLlMi C MOC/IeAYIOLM KOHTPOJIEM.



COJEPXAHUE OBYYEHUSA
10 K/TACC
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.

11 KJTIACC
OBbILIAA N HEOPT'TAHNMYECKASA XUMUSA

TeoperuyecKue 0CHOBbI XUMHUH

XUMHUeCKU 37eMeHT. AToMm. $Iapo aroma, U30TOMbl. JEeKTpOHHas 000J0UKa.
OHepreTUyecKre ypoBHH, TIOAYPOBHU. ATOMHBIE OopbuTany, s-, p-, d- aemeHTbl. OCcoOeHHOCTH
pacripeiesieHUsi 3/IeKTPOHOB 110 OpPOMTAa/IsiIM B aTOMax 3/1eMEHTOB IePBbIX UeThIPEX TePUO/IOB.
OneKTpOHHAasi KOH(UTrypaLusi aTOMOB.

[Mepyoanueckuii 3akoH U [lepyuoauueckasi cucTeMa XUMHYeCKUx 3jeMeHToB [I. U.
MengeneeBa. Cpsi3b NepuOAMYECKOr0 3akoHa W Ilepuojguueckod CcuUCTeMbl XUMHYECKUX
snemeHToB /[I. V1. MeHzieneeBa ¢ COBpeMeHHOW TeOpHel CTPOeHHs] aTOMOB. 3aKOHOMEPHOCTH
M3MeHeHHsI CBOMCTB XUMHUECKUX 37IeMEHTOB ¥ 00pa3yeMbIX UMU MTPOCTBIX W CJIOXKHBIX BEL[eCTB
T10 rpyMram U rnepuojam. 3HaueHve NepuoJUYecKoro 3aKkoHa B Pa3BUTUU HayKU.

Crpoenuve BemjecTBa. XUMHUecKas CBsi3b. BHbl XWMHWUECKOM CBSI3U (KOBaJleHTHas
HerlosisipHasi ¥ TI0JisSipHasi, UOHHasl, MeTa/l/inueckasi). MexaHn3Mbl 00pa30BaHUsi KOBaJeHTHOMN



XUMUYECKOW CBsi3u (0OOMEeHHBIM W [JOHOPHO-aKIeNMTOPHBIN). BogopoaHas cBsisb. BajeHTHOCTS.
ONeKTpoOTpULaTebHOCTb. CTerneHb OKUCIeHus. VIOHbI: KATUOHBI U aHUOHBI.

BeliectBa MOJIEKy/ISIDHOTO YU HEMOJIEKYJ/ISIPHOTO CTPOeHUsi. 3aKOH TOCTOSIHCTBA COCTaBa
BellleCTBa. TWMbl KPUCTA//TMUECKHUX PEIIETOK. 3aBUCMMOCTh CBOMCTBA BeIeCTB OT THIA
KPUCTA/IZTMUeCKOU PeIIéTKH.

[TonsiTve 0 pucnepcHbIX cucTeMax. VICTUHHBIE M KOJIJIOWJHBIE pacTBOPbL. MaccoBas o1
Bell[eCTBa B pacTBOpe.

Knaccudukaiyss HeopraHMuecKUX coeivHeHWM. HoMeHK/iaTypa HeopraHMUeCKUX
BellleCTB. ['eHeTHuecKass CBA3b HEOPraHUUYECKUX BeLeCTB, MPUHAJJ/IEXALIUX K Pa3/UYHbIM
KJlaccaM.

Xumuueckasi peakius. Knaccudukaiusi XUMUUECKHUX peakiuii B HeOpPraHUueckou u
OpraHMYecKOW XMMUU. 3aKOH COXPaHEeHHUs MacChl BeIlleCTB, 3aKOH COXpPaHeHUs1 U MpeBpallleHus
SHePryu NPy XUMUYEeCKHX peaki[usiX.

CKOpOCTb peakliu, eé 3aBUCUMOCTb OT Pa3/iuuHbIX (akTopoB. OOpaTHMble peakiUu.
XrmMHuueckoe paBHOBeche. (DakTOphl, BIMSIOLIME Ha COCTOSSHHME XWMWUECKOrO pPaBHOBECHSI.
ITpunyun Jle HlaTtensbe.

OnekTponuTudeckass auccouyanys. CunbHble U cabble 3eKTpormThl. Cpefja BOAHBIX
PacTBOPOB BelLeCTB: KMC/asi, HeUTpaJibHas, Le/0YHasl.

OKUC/IUTETbHO-BOCCTAHOBUTE/IbHBIE PEaKLIUH.

OKcrepyMeHTa/lbHble MeTO/Ibl M3y4YeHUsl Bell[eCTB U WX TpeBpallleHW: [J1eMOHCTpalus
Tabml «Ilepuoanueckass cucrteMa XUMHUecKux syieMmeHToB [I. M. MeHzeneeBa», u3yueHHe
Mojiesieli  KPUCTa/JTMUeCKUX pelléToK, HabarofieHHe U OINMUCaHWe [JAeMOHCTPALMOHHBIX U
nabopaTOpHBIX OMBITOB (pasjioykeHWe TIePOKCHA BOJOpPOJa B TIPHUCYTCTBUM KaTaau3aTopa,
ornpejeneHue Cpefibl PaCTBOPOB BeLeCTB C IMOMOIbI0 YHUBEPCAJBHOIO MHJWKATOPA, PeakKLUU
voHHOro oOMeHa), TpoBe/leHNe TIPAKTUUeCKON paboThl «BiusiHMe pa3/iuuHbIX (aKTOPOB Ha
CKOPOCTb XUMUYECKOW peaKLumn».

PacuétHbie 3agaumn.

PacuéTel N0 ypaBHEHUSIM XMMHUUYECKUX Peaklii, B TOM YKC/ie TEPMOXHMUUECKUe PaCuéThl,
pPacyéThbl C UCT0J/Ib30BaHUEM TIOHSITHSI «MacCoBasi 0151 Bell[eCTBa».

Heopranuueckas xumms

Hewmerannel. [lonoxeHue HemertaryioB B [lepuoguueckoid cucTteMe XUMHUECKHUX
snemeHTOB [I. V. MeHjeneeBa M 0COOEHHOCTH CTpPOeHHsI aTOMOB. Pu3MuecKrde CBOMCTBa
HeMeTaJl/IoB. AJJIOTPONUS HeMeTasyIoB (Ha IpUMepe KHUCI0poja, cepbl, docdopa u yriaeposa).

XuMyyeckue CBOMCTBa Ba)KHEHWIIMX HeMeTas/uioB (rajioreHOB, cepbl, a3oTa, (ocdopa,
yrJjiepojia U KpeMHHUs1) U UX COeJMHeHUN (OKCUI0B, KUCJIOPO/ICOep KalliuX KUCIO0T, BOJOPOAHBIX
COeJMHEeHUH).

[IpuMeHeHVe BaKHEUILIMX HEMETA/JIOB U UX COeMHEeHUH.

Metannbl. ITonoxkeHne MetasnnoB B [leproarueckoil ccTeMe XMMUUYECKUX 3/ieMeHTOB /1.
N. MengeneeBa. OCOOEHHOCTH CTPOEHHsI 37IEKTPOHHBIX 000/10ueK aToMoB MeTasuioB. Obiiue
¢du3nueckre cBoiicTBa MeTannoB. CrlaBbl MeTalI0B. DIeKTPOXMMHUYECKUI Dsifi HarpspKeHUH
MeTaJ/l/IOoB.

XVWMHUUeCKHe CBOWMCTBA Ba)KHEWIIMX MeTa/UIOB (HATpUW, KajauM, Ka/bLUi, MarHWi,
aJIFOMHHUMN, LIUHK, XPOM, KeJie30, Me/lb) U UX COeJJUHEeHUM.

OO611e criocoObl TIOyueHUst MeTas/uIoB. [IpriMeHeHre MeTasVIOB B OBITY U TEXHHKE.

OKcrepyMeHTa/lbHble MeTO/bl M3y4yeHWsl BelleCTB M UX TIpeBpallleHUi: Hu3yuyeHue
KOJIIeKIMU «MeTanibl U CIUlaBbl», 00pasl[0OB HEMETa/IoB, pellleHHe SKCIepUMeHTaIbHbIX



3ajlau, HaO/MOJeHWe W OMWCaHWe JIeMOHCTPALIMOHHBIX W J1ab0paTOPHBIX  OIBITOB
(B3auMo/ieliCTBUe THAPOKCHUA aJlOMHHHUSA C pPacTBOpaMU KUCJIOT U 11jeJi0Uel, KaueCTBeHHbIe
peakLii Ha KaTUOHbI MEeTaJlJIOB).

PacuétHble 3aaumn.

Pacuétbl Macchl BellecTBa WM 00BEMa ra3oB IO M3BECTHOMY KOJMUECTBY BeIleCTBa,
Macce Wid 00BEMY OJHOTO M3 YUaCTBYIOIIMX B peaklUM BeIeCTB, pacuéThl Macchl (06bEMa,
KOJIMUeCTBa BelllecTBa) MPOAYKTOB pPeakLUu, eC/id 0/IHO U3 BellleCTB UMeeT MPUMeCH.

XuMMA U )KU3Hb

Posib xviMuu B 00ecrieueHHuH SKOJI0TMUeCKOW, SHePreTHUeCKOW U MUIIeBOH Oe301acHOCTH,
pPasBUTUM MeJULIMHbL. [IOHSITME O HayuHbIX MeTOZAX II03HAHUS BeIeCTB U XUMHUUYECKHUX
peaxiuii.

[MpeacraBneHnss 00 OOI[MX HAyUHBIX TPUHIUMIIAX TIPOMBILIJIEHHOTO TIOMyUYeHUs
Ba)KHEMILIMX BelLeCTB.

UesoBeK B MMpe BelleCTB W MaTepyasioB: BaKHEMIMe CTPOMTe/IbHble MaTepuallbl,
KOHCTPYKLMOHHbIe MaTepuasbl, KpPacKd, CTeK/I0, KepamHuKa, MaTepuanbl /sl 3J1eKTPOHHKH,
HaHOMaTepHasIbl, OpraHUUeCKHe U MUHepaJibHbIe Y00peHusl.

XvMUS W 3[0pOBbe Ye/iOBeKa: MpaBWa MCMO/b30BaHUS JIEKAPCTBEHHBIX [IpernapaTos,
npaBu/Ia 6e301aCcHOT0 UCIT0J/Ib30BaHUSI TIPerapaToB ObITOBOM XMMHUM B TTOBCEJTHEBHOM >KU3HHU.

MexripeiMeTHbIe CBSI3H.

Peanu3aiiusi MeXXTpeIMETHBIX CBsI3el NpU M3y4YeHUH 00Ilel 1 HeopraHWYeckol XUMHUH B
11 ksacce oCyIleCTBISIETCS uepe3 UCI0/Ib30BaHUe Kak OOIHUX eCTeCTBeHHO-HAayUHBIX TIOHSATHUH,
TaK W TOHATUM, SIBSIFOLUXCSI CUCTEMHBIMU /IJIs1 OT/JE/IbHBIX NIPEeIMETOB eCTeCTBEHHO-HayUHOT O
LMKJIA.

OO61me ecTeCTBEHHO-HAayUHbIe TIOHSITHS: HayuHbId (DaKT, THUIIOTe3a, 3aKOH, TeOopws,
aHa/M3,  CHUHTe3,  KIacCUGUKAIMs,  TepPUOAUYHOCTh,  HAOJIOZileHWe,  SKCIIEPUMEHT,
MOZIe/IMPOBaHKe, U3MepeHue, sIBJIeHUe.

dusrka: Marepusi, SHeprusi, Macca, aToM, 3JIeKTPOH, NPOTOH, HEWTPOH, WOH, W30TOIl,
Pa/IM0aKTUBHOCTb, MOJIEKY/Ia, SHEPreTUUeCKUl ypOBeHb, BeIeCTBO, Te/o, 00bEM, arperaTtHoe
COCTOsIHUe BellleCTBa, (Pu3nUecKre BeJIMUMHbI U eIMHULIbI UX U3MepeHusl, CKOPOCTb.

Buonorusi: KneTka, OpraHu3M, 3KOCHCTeMa, Ouocdepa, Makpo- U MHKPO3IE€MEHTHI,
BHUTaMUHBI, 0OMeH Bell|eCTB B OpraHu3Me.

I'eorpacuisi: MyuHepasibl, TOPHbIE TIOPO/Ib, TI0/Ie3HbIE UCKOTIaeMble, TOTJIMBO, PECYPChI.

TexHosorus: XUMHYeCKass  MNPOMBIIIEHHOCTb, MeTaJuTyprus, TIPOU3BO/CTBO
CTPOUTE/TbHBIX MaTrepuasoB, CebCKOXO3SIICTBEHHOE TPOU3BO/CTBO, nuiieBas
TIPOMBIILIZIEHHOCTh, (apMaljeBTHUecKasi TPOMBIIIEHHOCTb, TIPOM3BOJCTBO KOCMETHUECKUX
ripernaparoB, MPOM3BO/ICTBO KOHCTPYKLIMOHHBIX MaTepyasioB, 3JIeKTPOHHAs MPOMBIILIEHHOCTD,
HaHOTEeXHOJIOTHH.



IINMTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMMHWHM HA
FA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHHIA

JINHHOCTHBIE PE3YJIbTATDBI

@®I'OC COO ycraHap/ivBaeT TpeboBaHUS K pe3yibTaTaM OCBOEHMsI OO0yuaroluMHCS
nporpamm cpeziHero o61jero obpa3oBaHusi (TMYHOCTHBIM, MeTarpeJMeTHbIM U TIPeMETHBIM).
HayuHo-meTo/jiueckoii OCHOBOW fyisi pa3paboTKM IJIaHUPYeMBbIX pe3y/IbTaTOB OCBOEHHS
TIpOrpamM cpeZiHero obiriero o6pa3oBaHUs SIB/ISETCS CUCTEMHO-ZeATe/TbHOCTHBIN MTOXO0/.

B cooTBeTCTBHMM C CHUCTEMHO-[€ATeNbHOCTHBIM IOAXOJLOM B CTPYKTYype JIMYHOCTHBIX
pe3y/bTaTOB OCBOEHHUsI TipeaMeTa «XWMHs» Ha YpPOBHe cpegHero obijero o6pa3oBaHUs
Bbl/le/IeHbI C/Ie/lyOIIe COCTaB/IsIIoLIMe:

0CO3HaHHEe O0YYaroLIUMUCS POCCHUHCKONW T'Pa)KAAaHCKOM HI@HTUUHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSTe/IbBHOCTU U CAMOOIIpe/ie/IeHUIO;

Ha/IMuMe MOTHBALIMH K 00yueHHIo;

1eJIeHanpaB/IeHHOe Pa3BUTHE BHYTPEHHUX yOeXXIeHWI TMYHOCTH Ha OCHOBE KJIFOUEeBBIX
1[eHHOCTel ¥ UCTOPUUECKUX TPaJULui 6a30BOM HayKU XUMUHY,

TOTOBHOCTb U CIOCOOHOCTb OOYUaroIuXCsi PYKOBO/ICTBOBATbCS B CBOEW [1eSITeTbHOCTH
L|eHHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKaMH, TMPUCYLIUMM L[eJIOCTHOW CHUCTeMe XHMHYEeCKOro
obpa3oBaHus;

Ha/iMyue TPaBOCO3HAHUSI JKOJOTUYECKOW KYIbTypbl M CMOCOOHOCTH CTaBUTh LieIM U
CTPOWTb >KM3HEHHBbIE IJIaHBbI.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHUSI TpeAMeTa «XHUMHUsI» [JOCTUTalOTC B eJWHCTBE
yueOHOW ¥ BOCOHTATeIbHOM [leiTETbBHOCTH B COOTBETCTBUM C T'YMaHUCTUYECKHUMH,
COLIMOKY/IbTYPHBbIMH, /yXOBHO-HPaBCTBEHHbIMH L|€HHOCTSIMA UM HJlealaMd POCCUKCKOTO
TPaKAAHCKOTO O00IecTBa, TPUHATHIMA B OO0IIeCTBe HOPMaMH U TIpaBW/IaMU TOBeZEHUs,
CITOCOOCTBYIOIIMMH TIPOL[ECCaM CAMOTIO3HAHUS, CaMOPA3BUTHSI U HPAaBCTBEHHOTO CTAHOBJIEHUS
JTMYHOCTH 00YYaroIIXCSl.

JINUHOCTHBIE pe3y/bTaThbl OCBOEHHUs MpejMeTa «XHUMHUs» OTPakaloT COPMUPOBAHHOCTh
OMbITa [103HaBaTebHOM U TPAKTUYECKOW JesATeNbHOCTH OO0yyYarolyxcs 10 peanu3aliu
NIPUHSATHIX B 00I1]eCTBe [JeHHOCTeH, B TOM UHC/Ie B YaCTH:

1) rpakAaHCKOro BOCIIUTAHMA:

0CO3HaHMS 00yUYarOIUMUCS CBOMX KOHCTUTYLIMIOHHBIX TIPaB M 00s13aHHOCTeH, yBaXKeHHs K
3aKOHY U NPaBOMOPSKY;

TpeJiCTaB/eHNss O COLMaJbHbIX HOPMax W TMpaBWIaX MeXJIMYHOCTHBIX OTHOILIEHWH B
KOJI/IEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOU [iesiTe/TbHOCTU TIPY CO3/IaHHU yueOHbIX MPOeKTOB,
pelieHMH yueOHbIX M [T03HaBaTe/IbHBIX 3a/jau, BBITIOJIHEHUH XUMUYeCKHX KCIIePUMEHTOB;

CrIOCOOHOCTH NMOHKMMATh ¥ IPUHUMaTh MOTHBBI, HAMEPEHHUs], IOTUKY U apryMeHThI [JPyTUX
TIPY aHaJ/IM3e pa3/InUHBIX BUZIOB YUeOHOU esTe/TbHOCTY;

2) NaTpUOTHYECKOr'0 BOCIIMTAHUS:

L[eHHOCTHOTO OTHOLLEHUS K HCTOPUYECKOMY M HAay4yHOMY Hac/le[HUI0 OTeyeCTBEHHOMU
XUMUHY;

yBa)KeHUs1 K TIPOLIeCCY TBOpUYECTBA B 00/IaCTU TEOPUM M TIPAKTHUECKOTO TMPHUMeHEeHHUs
XUMUH, OCO3HAHHUSI TOTO, UTO ZOCTV)KEHWS HayKU eCTh pe3yJbTaT [JIMTe/IbHBbIX HabJiroeHuH,
KPOIOT/IUBBIX KCIIepUMeHTa/IbHbIX TTOMCKOB, TOCTOSIHHOIO TPY/ZA YU&HbIX Y [IPaKTHUKOB;



WHTepeca U T[I03HaBaTe/NbHBIX MOTHBOB B TIOJYYEHUM U TIOC/IEAYIOIIEM aHa/Iu3e
vH(bOpMaLMK O Tlepe/IOBbIX JOCTU)KEHHSIX COBPEMEeHHON 0TeueCTBeHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOT'0 BOCITUTAHUSI:

HPABCTBEHHOT'O CO3HAHMS, 3TUUECKOT0 TTIOBEe/IEHHSI;

CTIOCOOHOCTM  OLIEHMBATh CHUTYal[dM, CBsI3aHHbIE C XUMHUYECKUMH SIBJIEHUSIMHM, |
NIPUHUMATb OCO3HAaHHbIe pellleHUs, OPUEeHTHPYSIChb Ha MOpa/JbHO-HPAaBCTBEHHbIE HOPMBI U
1[eHHOCTH;

TOTOBHOCTH OL|eHMBATh CBOE TOBEeleHHWe W TIOCTYIIKA CBOWX TOBapHIed C TTO3ULUM
HPaBCTBEHHBIX U MPABOBBIX HOPM U 0CO3HAHUE TIOC/TIe[CTBUN ITHUX MTOCTYTIKOB;

4) dbopMupoBaHHs Ky/JIbTYPHhI 310POBbSI:

TIOHUMaHUs 1[eHHOCTel 370poBoro u 0Oe3omacHoro obpas3a >KW3HH, HeoOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (hHM3UUECKOMY U IICUXUUECKOMY 3/]0POBbIO;

cobmoieHys TIpaBusl Ge30racHOrO OOpallieHusi C BelecTBaMU B OBITY, TIOBCEJHEBHOM
JKU3HU U B TPY/I0BOH [1esiTe/IbHOCTH;

TIOHMMaHUs 1[eHHOCTU TIpaBW/I WHAWBUAYaJbHOTO U KOJUIEKTUBHOTO 0e30macHOro
TIOBeJIeHNsI B CUTYAIUSIX, YTPOXKAIOIUX 3/J0POBBIO U >KU3HU JTHO/IeH;

OCO3HAHUS TIOCTe/ICTBUM W HENPUSTUS BPEJHBIX TMPUBBIYEK (yIOTPeO/IeHHs aKoroJis,
HapKOTHKOB, KypeHHs);

5) TPYAOBOr0 BOCITUTAHUSI:

KOMMYHUKaTUBHOM KOMITETEHTHOCTH B yueOHO-HCC/IeJOBaTe/bCKON  /lesITeTbHOCTH,
00I1IeCTBEHHO TI0/Ie3HOM, TBOPUECKOU U APYTUX BUAX JleATeTbHOCTH;

YCTaHOBKM Ha aKTHBHOE ydYaCcTHe B pelIeHWH TMpaKTHUeCKuX 3ajad COLMaIbHOM
HaripaB/IeHHOCTH (B paMKaX CBOEero Kjacca, IIKOJIbI);

WHTepeca K TMPaKTUUeCKOMYy WM3y4YeHHIO0 Tpodeccuid pa3/iiyHOro pojia, B TOM UHC/Ie Ha
OCHOBe TIPUMEeHeHHUs TIPeJMETHBIX 3HAHUH T10 XUMUW;

yBakeHUs K TPY/ly, JIFOZSIM TPy/la ¥ pe3y/bTaTaM TPYZAOBO# /leaTebHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbLIOODY WH/UBH/ya/JbHOW TpaeKTOpuu 00Opa3oBaHus,
Oyayieli mpodeccuy U peanu3aljii COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YUETOM JIMUHOCTHBIX
WHTEpPeCcoB, CIIOCOOHOCTel K XMMHUH, HHTEPeCOB U MoTpeOHOCTel 0b11iecTBa;

6) 3K0/I0rHuecKoro BOCIIUTaHHA:

9KO0JIOTHUECKH 11e/1lec000pa3HOro OTHOLIEHUs K MPHUPO/ie, KaK UCTOUHUKY CYI[eCTBOBaHMUS
>KU3HU Ha 3emJie;

TIOHMMaHWUs T7100a7TbHOTO XapakKTepa KOJIOTHYeCKUX MPOo0JieM, BIUSTHUS SKOHOMUYECKUX
TMPOLIECCOB HAa COCTOSTHUE MPUPOJHOW U COLIMaIbHOU CpeJibl;

0CO3HaHUsI HEOOXOJUMOCTH UCIIO/Ib30BaHUS JOCTH)KEHUM XUMUU [I/Isl PeIlieHHs] BOITPOCOB
paLMOHaLHOTO TIPUPO/IOTIOTh30BaHMS;

AaKTUBHOTO HETIPUSTUS AeUCTBUM, MPUHOCSIIHUX BpeJ OKpPY)Karolleil MpUPOJHOU cpefe,
YMeHHsI TIPOTHO3UPOBATh Heb/arornpusiTHble KOJIOTHUeCKHe TIOCTe[CTBUS TIPerPUHUMAaeMbIX
JleliCTBUM U TIpeioTBpallaTh UX;

Ha/IMYUsi Pa3BUTOTO SKOJIOTUUECKOTO MBIIUIEHHUS], YKOJOTHUECKOW KYJIbTYPbI, OIbITA
JeITeTbHOCTH  JKOJIOTUYEeCKOM  HAarpaB/eHHOCTH, YMEHUSI PYKOBOZCTBOBaTbCSI HWMH B
TI03HaBaTe/IbHOW, KOMMYHUKAaTUBHOM W COLUAIbHOM MPaKTHKe, CTOCOOHOCTH ¥ YMEHUsI aKTUBHO
TIPOTUBOCTOSITh UJIE0JIOTHU XeMO(OOHH;

7) LeHHOCTH HAyYHOTr'0 TO3HAHUSI:

cchOpMHUPOBAaHHOCTY MUPOBO33DEHMUs], COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U 0011[eCTBEeHHOW TIPAaKTHKY;



MOHUMAaHUs CHelU(PUKA XUMUU KaK HayKh, OCO3HaHUsi e€é poiu B (POPMUPOBAHUU
PaL[IOHAIBHOTO HAYUHOTO MBIIJIEHHS], CO3ZIaHUH 11eJIOCTHOTO TPeJCTaBIeHus 00 OKpYy»KaroiieM
MUpe KaK O e[MHCTBe TIPUPO/bI M UYe/ioBeKa, B TO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTeH U
pelilieHUH MpobJieM coxpaHeHUs! IPUPOJHOTO PaBHOBECHS;

ybeXXAEHHOCTH B 0CO00M 3HAUMMOCTH XUMUU [I/I1 COBPEMEHHOW LMBWIM3ALUU: B eé
I'YMaHUCTUYECKON HalpaB/IeHHOCTA M Ba)KHOW pOJIM B CO3[jaHMM HOBOM 0a3bl MaTepHa/bHOM
KYJIbTYPBI, PellleHHuH r100ambHbIX TIPo0O/eM yCTOMUMBOIO Pa3BUTHSL UesIOBEUeCTBA — ChIPHEBOM,
JHEPreTHUUeCKOW, TIWIEeBOM W 3KOJOTWYecKod 0e30MacHOCTH, B Ppa3BUTHH Me[UIUHBI,
obecrieyeHUH YCJIOBHM YCIIEITHOTO TPY/ja U SKOJIOTHUeCKH KOM(MOPTHOMN YKU3HU KaXKI0T0 U/ieHa
o0111ecTBa;

€CTeCTBEHHO-HayYHOW TpPaMOTHOCTU: TIOHMMaHHsl CYI[HOCTA METOJOB TI03HaHUS,
WCTO/b3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH WCIO/Ib30BaTh TOyYaeMble 3HAHUS [IIsI
aHa/iM3a ¥ OOBSCHEHUS SIBJIEHHUN OKPY’Kaloll[ero MUpa M MPOUCXOAAIIUX B HEM H3MEHEHWH,
yMeHHUs1 fiesiaTb 000CHOBaHHBIe 3aK/IF0UeHUsI Ha OCHOBe HayYHbIX ()aKTOB M UMEOLUXCS JAHHBIX
C LieJIbIO TI0J/1yUeHHs1 JOCTOBEPHBIX BbIBO/IOB;

CIIOCOOHOCTH CaMOCTOSITE/TbHO MCIO/Ib30BaTh XUMUYECKHe 3HaHUS JIJIs pellieHus Tipobsiem
B PeasibHbIX )KU3HEHHbIX CUTYyaLUsIX;

VHTepeca K M03HaHHUIO U UCCIe[j0BaTe/IbCKOM [1esiTe/IbHOCTH;

TOTOBHOCTU W CTHIOCOOHOCTM K HerpephiBHOMY 00pa30BaHMI0 M CamMO0Opa30BaHUIO, K
AaKTUBHOMY TIOJIy4eHUIO HOBLIX 3HAHUM 110 XUMWUA B COOTBETCTBUU C IKU3HEHHBIMU
MOTpeOHOCTSAMU;

WHTepeca K OCOOEHHOCTSIM TpyJa B Ppa3IduHbix cdepax npodeccroHaIbHON
J1esiITeIbHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MertarnpeqMeTHble pe3y/bTaThl OCBOEHHsI yueOHOro mnpeamera «XHMHs» Ha YPOBHe
cpeziHero o011ero oopa3oBaHUsT BK/IIOYAOT:

3HauuMble i1 (HOPMUPOBAHUS MHPOBO33DPeHUs] OOYUArOIIUXCS MeXXAUCIUTUIMHAPHbIE
(Me>XTipeIMeTHbIe) 00LI[eHayUHble TTOHSATHSI, OTPa)KaloIlye 11eJIOCTHOCTh HaYYHOU KapTUHBI MUpa
U CrieliiuKy MeTO/I0B MO3HAHUS, UCIIO/Ib3YEMbIX B €CTeCTBEHHBIX HayKax (MaTepusi, BEI[eCTBO,
JHEprusl, SIBJIEHHE, MPOLeCC, CUCTeMA, HAyUHBIHA (DAaKT, MPUHIIMII, THUIIOTe3a, 3aKOHOMEPHOCTb,
3aKOH, TeopHsl, UCC/IeZioBaHue, Hab/IoieHre, U3MepeHKe, SKCIIEPUMEHT U [IPyTHe);

yHUBepCa/ibHble ~ yueOHble  felcTBUsi  (TI03HABaTe/lbHblE,  KOMMYHHKAaTUBHbIE,
pery/iATUBHbIE), obecreunBawoiie (OpMUpOBaHHE (GYHKI[MOHAIBHOM TPAMOTHOCTH M
COLMATbHOM KOMITETeHIMH 00YJaroInXCs;

CrOCOOHOCTh ~ OOY4YaroIMXCsS ~ WCIO/b30BaTh ~ OCBOEHHBIE  MEXAWCIUIIIMHAPHBIE,
MHPOBO33peHUeCKHe 3HaHWsS W YHHUBepCajbHble yueOHble [eHCTBUSI B TIO3HABAaTe/lbHOW U
CoLManbHOM MPaKTHKe.

MertanpeMeTHble pPe3y/bTaThl OTPAXKAIOT OBJIA/[EHUE YHUBEPCATBHBIMUA yUueOHBIMU
TI03HaBaTe/IbHbIMU, KOMMYHHUKAaTUBHBIMU U PETYIATUBHBIMU J1€HCTBUSIMH.

OBJ/1ajieHe YHHBEPCA/IbHBIMH YU4e0HBIMH MT03HABAaTe/IbHBIMHU AeHCTBHSMM:

1) 6a3oBbIe TOrHUeCKHE [[eHCTBHA:

CaMOCTOSITE/IHO (POPMYJTUPOBAaTh M aKTyalW3WpOBaTh Tpo0sieMy, BCECTODOHHE eé
paccMaTpyBaTh;

oTpe/ieNiSiTh 1€ [IesITe/TbHOCTH, 3a/laBasi TapaMeTpbl U KPUTEPUH WX [OCTHXKEHUS,
COOTHOCHTD Pe3yJIbTaThl 1eSITe/TbBHOCTH C TIOCTAaB/IEHHBIMHU L[eJISIMHU;



WCTOJIb30BaTh TPH OCBOEHUM 3HAHWUNM TPUEMBI JIOTUUYECKOTO MBILIIEHUsST — BbIENSATh
XapaKTepHble TIPU3HAKM TIOHATMM M yCTaHaB/IMBaTb MX B3aUMOCBSI3b, HCIO/Ib30BaTh
COOTBETCTBYIOLLME TIOHSATHUS /i1 00bsSICHEHUSI OT/e/TbHBIX (PAKTOB U SIBJIEHU;

BbIOMpATh OCHOBAHUS U KPUTEPUHU [J1s1 KiacCU(UKaLMU BeleCTB U XUMUUeCKUX peakLuii;

yCTaHaBJ/IMBaTh PUUMHHO-CJIeICTBEHHbIE CBSI3U MeX/ly U3yUaeMbIMH SIBJIEHUSIMHU;

CTPOUTH JIOTUYECKHe pacCyK[eHus (MHAYKTUBHbIE, [eAYKTUBHble, [0 aHaJOTUH),
BBISIB/ISITH 3aKOHOMEPHOCTH W MPOTUBOPEYMsI B PACCMaTpPUBAEMbIX SIB/IEHUSIX, (HOPMY/IUPOBATh
BBIBO/IbI U 3aK/IFOUEHUS;

TIPUMEHSITb B TpoLiecce MO3HaHUs, UCTO/b3yeMble B XUMHUM CUMBOJIMUeCKHe (3HAKOBbIE)
MO/e/H, TIpeoOpa30BbIBaTh MO/Ie/IbHbIE TTPeZCTaB/IeHNsT — XMMUUeCKHU 3HaK (CMMBOJI) 3/IeMeHTa,
XUMUUecKass QopMysa, ypaBHeHHWe XUMWYECKOW peakUud — TIpU pelieHnd yueOHBIX
T03HaBaTe/bHBIX M TPaKTUUeCKWX 3a/ay, NMPUMEeHSTh Ha3BaHHble MOje/bHble Ipe/iCTaB/IeHuUs
JJIs1 BbISIB/IEHUSI XapaKTePHBIX MPU3HAKOB M3yJyaeMbIX Bel[eCTB U XUMHUUeCKHUX PeaKLii.

2) 6a3oBbIe HCC/IeI0BATE/IbCKHE JIeHCTBUS:

BJIa/leTb OCHOBaMH METO/I0B HAyYHOT'O TI03HAHUS BellleCTB M XUMHUYECKUX peakiuii;

dbopMynvpoBaTh LenM U 33aud  UCCAe/I0BaHUsl, WCIMO/b30BaTh IIOCTaBleHHblE U
CaMoCTOSITe/IbHO COPMYJ/IMPOBAHHbBIE BOMPOCHI B KaueCTBe WHCTPYMEHTA MO3HAHUS U OCHOBBI
JJ1s1 GOpMUPOBaHUS TUIIOTE3bI 110 MPOBEPKe MPaBU/IbHOCTHU BbICKa3bIBAEMbIX CY)K/€HU;

B/a/leTh HaBbIKAMM CAMOCTOSITEJIbHOTO TJIaHMPOBaHUSI U TPOBeJieHUsT YYeHUUeCKHUxX
9KCTIepUMEHTOB, COBEpIIIeHCTBOBATh yMeHHs1 Hab/roaTh 3a X0Z0M Tpoliecca, CaMOCTOSITe/TbHO
TIPOTHO3UPOBAaTh €ro pe3y/abTar, (opMynupoBaTh 0000IIeHHSI U BBIBOABI OTHOCUTETHHO
JIOCTOBEPHOCTH pe3y/IbTaTOB MCC/Ie[I0BaHUsI, COCTaB/ISITb 000CHOBAHHBIM OTUET O IMpo/e/ilaHHON
pabore;

npuobpeTaTh OMBIT Y4YeHUUYECKOW HCC/IeOBaTe/IbCKOM W TIPOEKTHOM JIeATeTbHOCTH,
TIPOSIB/IATE CIMIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITE/TbHOMY TIOMCKY METO/IOB peIleHuUs
NIPaKTUYeCKUX 3a/la4, IPUMeHEeHHI0 Pa3/InYHbIX METO/I0B MO3HAHMUS.

3) pabora c undopmanuei:

OPUEHTUPOBAaTbCs B  pa3/MUHbIX MCTOUHMKAX MWH(OpMaLuu (Hay4dHO-TIOMyJIspHast
nUTepaTtypa XMMHYeCKOTO COJiep>KaHusi, CrpaBouHble TocoOusi, pecypcbl VHTepHera),
aHa/IM3UpoBaTh MHGOpPMALMI0 pa3/WyHbIX BUZOB U (OPM TMpe/CTaB/leHusl, KPUTHUUECKU
OLIeHMBATh €€ I0CTOBEPHOCTh U HEMPOTUBOPEUHBOCTE;

dbopmMyMpoBaTh 3ampochkl W TIPUMEHSITh pa3/iMuHble MeTO/bl TIPU TOWCKe W oTOope
uHopMaly, HeoOXOAMMOM IS BBITTOJIHEHHS yUeOHbIX 3a7iau Orpeie/IEHHOTO TUTIA,;

NprUOOpeTaTh OMBIT MCIO/B30BaHUs MH(OPMALIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHA |
Pa3/IMUHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITe/THO BBIOMPATh ONMTUMAaIbHYIO (DOPMY Tpe/CTaBIeHuss UHPOPMaLK (CXeMbl,
rpaduKy, JuarpaMMel, TabMULbI, PUCYHKU U JIDYTHe);

WCTIOMb30BaTh HAyUHBIA $I3bIK B KauecTBe CpeJCTBa IpU paboTe C XUMHUECKOU
vH(popMal[yeli: TIpUMEeHSATb MeXXIpeAMeTHble ((dbu3nyeckre W MaTeMaTHUecKude) 3HaKu U
CUMBOJTBI, (hopMyJibl, abOpeBUATYPbI, HOMEHK/IATYPY;

WCTIO/Tb30BaTh ¥ MPeo0pa30BhIBaTh 3HAKOBO-CUMBOJIMUECKHE CPE/ICTBA HATJIHOCTH.

OBJj1ajieHNe YHHBEPCa/IbHBIMH KOMMYHUKATUBHBIMH /IeHCTBUSAMU:

3a/1aBaTh BOTPOCHI TI0 CYIL[ECTBY 00OCY)X/aeMOI TeMbI B XO/le JUaJIora W/WIKM JUCKYCCUH,
BbICKa3blBaTh H/ed, (OpPMy/JMpOBaTh CBOW TIPeJJIO’KEHUS] OTHOCUTE/bHO BBITIOJTHEHUS
ripe/i/IoKeHHOU 3a/iauu;



BBICTYTaTh C TIpe3eHTaleld pe3y/bTaTOB T03HABAaTebHOU /1eTe/IbHOCTH, TOTyYeHHBIX
CaMOCTOSITE/IbHO W/IA COBMECTHO CO CBEpCTHUKAaMU TIPU  BBIMOJTHEHUU XHUMHUYECKOTrO
JKCTIepUMEHTa, TMPAKTUUeCKOW paboThl 1O HCC/IeI0BaHUIO CBONCTB W3y4YaeMbIX BeIIECTB,
peanu3any yuyeOHOro TIpOeKTa W (OPMYy/IHMPOBaTh BBIBOZBI IO pe3y/bTaTaM IPOBEAEHHBIX
WCCIe/JOBaHUM Ty TEM COTJIaCOBAHUSI TTO3UILUH B X0Zie 006CyX/IeHusI 1 0OMeHa MHEHHUSIMHU.

OBJj1a/ieHHe YHUBEPCA/IbHBIMH PeryJiaTHBHBIMH /IeHCTBUSAMU:

CaMOCTOSITe/IbHO TJIAHUPOBATh U OCYLIECTB/ISITH CBOKO TO3HABATEbHYIO [eSTe/TbHOCTb,
oripefiesisisi €€ 1e/IM U 3aflaul, KOHTPOJIMPOBATh U TI0 Mepe HeoOXOJUMOCTH KOPPEKTHPOBATh
TIpe/ijlaraeMblii a/ITOPUTM [JIeMCTBUM TIPH BBITIOJTHEHUW Y4eOHBIX M HCC/Ie[0BaTe/IbCKUX 3aziau,
BbIOMpaTh Haubosiee 3 heKTUBHBIN CrIOCO0 UX pellleHUst C YUETOM TI0JTyUeHUsT HOBBIX 3HAaHUM O
Bell[eCTBaX U XUMHUUYECKUX PeakKi[usix;

OCYLL[eCTB/ISITh  CAMOKOHTPOJIb CBOeH [lesiTe/IbLHOCTH Ha OCHOBe CaMoOaHaiu3a W
CaMOOL|eHKH.

INPEAMETHBIE PE3YJ/IBTATbBI
10 KJTIACC

[TpeameTHBIe pe3y/bTaThl 0CBOEHUs Kypca «OpraHuuecKkasi XUMUs» OTPaXKaroT:

chOpMUPOBAHHOCTh TIPe/ICTaBIeHUM O XUMHUUECKOW COCTaBJsiiOllell ecTeCTBeHHO-
HayuyHOW KapTWUHbI MMpa, POJM XUMUU B TI03HAHUM SIBJIEHUW TMPUPOZbI, B (HOPMUPOBAHUU
MBIILLIJIEHUST U KYJIbTYPhbl JIMUYHOCTH, €€ (YHKIJMOHATbHOMW TPaMOTHOCTH, HeOOXOAWMOM [jis
pellleHUs] TPAaKTUYeCKUX 3a/ad M IKOJIOTUUECKH OOOCHOBAaHHOI'O OTHOIIIEHUS K CBOEMY
3[J0POBBIO 1 TIPUPO/IHOM Cpe/ie;

Ba/leHNe CHUCTeMOM XWUMHMUEeCKHMX 3HaHWM, KOTOpas BKJ/IFOUAaeT: OCHOBOIIOJIATarolye
TIOHATHUS (XUMHUUECKUH 37IeMEeHT, aTOM, 37IeKTPOHHasi 000/I0UKa aToMa, MOJIeKyJia, BaJleHTHOCTb,
3JIEKTPOOTPULIATE/ILHOCTh, XWMUYecKasl CBs3b, CTPYKTypHasi Qopmyna (pa3BépHyTas U
COKpallléHHast), MOJIb, MOJIIPDHasi Macca, MOJISIpHBIA O00BEM, YIIepOAHBIA  CKeJeT,
dbyHKI[MOHabHas TPYMMa, paZukaa, W30Mepusi, U30Mepbl, TOMOJIOTUUYECKUM Ppsifl, TOMOJIOTH,
YT7IeBOZIOPO/IbI, KUC/IOPOJ, U a30TCO/iepKalljie CoeiMHeHUs, MOHOMeD, ToJIMMep, CTPYKTYpPHOe
3BeHO, BLICOKOMOJIEKY/ISIpHBIE COeZIMHEeHHs1); TEOPUH U 3aKOHBI (TeOopHsi CTPOEHUSI OpraHUUeCKUX
BemectB A. M. bByTsiepoBa, 3aKOH COXpaHeHMs MacChl BeIeCTB); 3aKOHOMEpPHOCTH,
CUMBOJIMYECKUM $I3bIK XWMWW; MUPOBO33DEHUECKHe 3HaHUs, Jie)Kall[ieé B OCHOBe TIOHWUMAaHUS
TIPUYMHHOCTH U CUCTEMHOCTU XUMHUECKUX SIBJIEHUH, )aKTOIOTMYecKre CBeJleHHsI O CBOMCTBAX,
CoCTaBe, TIOJTyYeHUH ¥ 6e3011aCHOM HMCIT0/Ib30BaHUM BXKHEUIIINX OPraHMUeCKUX BEIIeCTB B ObITY
Y TIPAaKTUUeCKOM /lesTe/TbHOCTH UeioBeKa;

cchOpMHPOBAHHOCTh YMEHUM BbISIB/ISITh XapaKTepHbIe TPU3HAKU TIOHSATUM, YCTaHaBIUBATh
WX B3aMMOCBSI3b, UCTI0/Th30BaTh COOTBETCTBYIOII[ME MOHSATHUS TIPY OTMIMCAHWK COCTaBa, CTPOEHUS U
TIpeBpaIl[eHN OpraHuUYeCcKUX COeJUHEeHUH;

c(OpMHUPOBAHHOCTh YMEHHH HCIOIb30BaTh XUMHUUECKYI) CUMBOJIMKY [Jisi COCTaBJIEHUS
MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (pa3BEpHYTOM, COKPAILEHHOW) (JOpMy/1 OpraHMYecKux BelecTB
Y ypaBHeHUM XMMWYEeCKMX PeaklWi, W3roTaB/IMBaTh MOJE/NN MOJIeKY/l OPraHUUeCKHUX BelecTB
JUTST WITFOCTPALMUA UX XUMHUYEeCKOTO Y TTPOCTPAaHCTBEHHOT'O CTPOEHHUST;

chOopMHPOBAHHOCTh YMEHUN yCTaHABAUBAaTh MPUHA/IIE)KHOCTh W3YUeHHBIX OPraHUUeCKUX
BellleCTB TI0 KX COCTaBy M CTPOEHMIO K OIpeieIeHHOMY KJacCy/Tpymie CoeJUHeHui
(yrneBoJopopbl, KHC/IOpPOJ, M  a30TCOJep)Kalljie  COeJMHEeHUsl, BbICOKOMOJIEKYJISIPHbIE



coeuHeHUsI), [aBaTb UM Ha3BaHUsl Mo cuctemathuyecko HomeHknatype (IUPAC), a Takke
TIPUBOJIUTh TPUBHA/IbHbIE HA3BaHUS OT/e/bHBIX OpraHUUeCKUX BelleCcTB (3THJ/IEH, MPOTUJIEH,
alleTWieH, 3TWIeHTJIUKO/b, TAuLlepyH, (eHos, (opMmaibleru]], aleTaaberu]], MypaBbUHas
KHC/IO0Ta, YKCyCHasi KMCJ/IOTa, OJIeMHOBasi KMCJ/IOTa, CTeapMHOBasi KMCJIOTa, TJI0K03a, (DpyKTo3a,
KpaxmaJl, LieJI/T0J103a, TJIMLMH);

chOpMHPOBAaHHOCTb YMEHHsI OIpejensTh BH/bl XUMUYECKOW CBSI3M B OpraHAYecKux
coelMHeHUsIX (OIMHApHbIE U KpaTHbIE);

chOpMHPOBAHHOCTh YMEHHUsl TPUMEHSITh TOJIOKEeHUsI TEeOPUM CTPOEHUs] OpPraHUUYecKHX
BeriectB A. M. ByTtiiepoBa i 00bsICHEHHSI 3aBUCUMOCTH CBOMCTB BeI[eCTB OT UX COCTaBa U
CTPOEeHUsI; 3aKOH COXPaHeHMsI MacChl BEL|eCTB;

chOpMHUPOBAaHHOCTh yMEHUN XapaKTepu3oBaThb COCTaB, CTpoeHHe, (Gu3NUecKue W
XUMHUUECKHe CBOMCTBA TUMTMYHBIX TIPe/ICTaBUTe/el pa3/TMUHbIX KIaCCOB OpraHUUeCKUX BelleCTB
(MeraH, 3TaH, JTHW/IeH, TIPOIW/IEH, alleTwieH, OyrtaaueH-1,3, metunOyrtazuen-1,3, GeH3on,
METaHOJI, 3TaHOJI, STU/IEHIJIUKO/b, TJIMLEPUH, (eHO/, aleTalbJeru/, MypaBblHas U yKCyCHas
KUCJIOTBI, T/IFOKO3a, Kpaxmas, Le//Iio03a, aMHWHOYKCYCHasi KWCJI0Ta), WIIHCTPUPOBATh
reHeTUYeCKyl0 CBSI3b MeXJYy HUMHU ypaBHEHUSIMU COOTBETCTBYIOLMX XMMHYECKUX peakluil C
WCTI0JTb30BaHNeM CTPYKTYPHBIX (OpMYJI;

chOpMUPOBAaHHOCTh YMEHUSI XapaKTepu30BaTb HWCTOUHUKW YTJIeBOJJOPO/IHOTO ChIPbsi
(HedTh, TIPUPOAHBIM Ta3, yroyb), CIOCOOBI WX TepepabOTKHM U TPAKTUUYECKOe TPUMEHEeHHe
TIPO/IYKTOB NepepaboTKu;

cchOpMHUPOBAaHHOCTh YMEHUH TIPOBOAUTH BBIUMC/IEHUS TI0 XUMHYECKHM YPaBHEHUSIM
(mMaccel, 06béMa, KOMMUYECTBA MCXOJHOTO BeIlleCTBA W/IM TMPOJYKTAa PeakLWd 10 W3BECTHBIM
Macce, 00bEMY, KOJIMUeCTBY OJIHOTO M3 UCXO/HBIX BEI[eCTB WU/ TIPO/IYKTOB PeaKLvn);

c(OpMHPOBAHHOCTh YMEHHUH BJlafIeTh CUCTEMOW 3HAaHWM 00 OCHOBHBIX METO/[aX Hay4YHOTO
MO3HaHUSI, WCIMOMb3yeMbIX B XHWMHU TIDU W3YUEHUM BeIIeCTB W XUMHUECKUX SIBJIEHUU
(HabmozeHMe, W3MepeHWe, HKCTIepUMEeHT, MO/e/JIMPOBaHKe), HCIOMb30BaTh CHUCTEMHbBIE
XUMUUeCKUe 3HaHUS [1sl TIPUHSTUS pellieHui B KOHKPeTHBIX KU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX
C BellleCTBaMH U UX TIPUMeHeHHeM;

cchopMHUPOBAaHHOCTh YMeHHUM CO0JIF0/[aTh TIPaBWJIA MOb30BaHUS XUMHUUECKOW TIOCYZON U
nabopaTtopHbIM 000pyI0BaHKEM, a TaK)XKe MpaBu/ia 0OpalljeHus C BeI[eCTBaMH B COOTBETCTBUH C
WHCTPYKLIUSIMU TI0 BBITIOJTHEHUIO 7Ta00paTOPHBIX XUMHUUECKUX OTbITOB,;

chOpMHPOBAHHOCTh YMEHWM IJIAHUPOBaThb U BBITIOJIHATh XWMHUYECKUI SKCIIepUMEHT
(mpeBpallleHrs OpraHMYeCcKUX BelleCTB MPU HarpeBaHUM, MOJyueHue 3TUieHa U H3yuyeHUe ero
CBOWCTB, KaueCTBEHHbIE peaKIMd OpraHWYeCcKUX BeIeCTB, JeHaTypaiusi Oe/lKOB TpH
HarpeBaHWH, [IBeTHbIE Peakliyd Oe/KOB) B COOTBETCTBUU C TNPAaBH/IaMHM TEXHUKU 0e30T1acHOCTH
nipy oOpallleHny C BellecTBaMU U J1abopaTOpHBIM 000PYZOBaHKEM, TMPEJCTaB/IATh Pe3yJ/bTaThl
XUMHUUYECKOTO 3KCrieprMeHTa B (opMe 3aluCH ypaBHEHH COOTBETCTBYIOI[UX Ppeakluid |
(¢bopMyMpoBaTh BHIBO/IbI HA OCHOBE 3TUX Pe3y/IbTaToB;

chOpMHPOBAaHHOCTh yYMEHUW KPUTUUECKU aHa/lM3UpOBaThb XUMHUUECKYI WH(OpMaLUIo,
T0J/lyuyaeMyt0 U3 pa3HbIX UCTOUHMKOB (CpeJCcTBa MacCcoBOM uH(opmalvu, VIHTepHeT U Ipyrux);

c(OpMHPOBAHHOCTL yMeHUH COO/IOIaTh TIpaBWIa SKOJIOTHUECKH 11e/1ec000pa3HOoro
ToBeJieHUsT B OBITY W TPYZOBOU [eSTeTbHOCTH B Ie/IAX COXPAHEHUS] CBOETO 37I0POBbSl U
OKpY>Karolllell TIPUPOTHOM Cpe/ibl, 0CO3HAaBaTh OMACHOCTh BO3/IeHCTBUSI Ha YKUBbIE OPraHU3MbI
orpefie/IEHHBIX OpPraHUUeCKHWX BeIIeCTB, MOHWMasi CMbIC/ ToKasarens I1K, moscHATH Ha
rpyMepax Crioco0bl YMeHBIIIeHUsI U TMpeZioTBpaIlleHHsI UX BPeJHOTO BO3ZEMCTBUS Ha OpPraHu3M
Yyesi0BeKa;



A1 00yJaroUXcsi C OrpaHWYeHHBIMA BO3MOKHOCTSIMU 3/I0DPOBBS: YMeHUEe TPHUMEHSITh
3HaHUsI 00 OCHOBHBIX JJOCTYITHBIX METO/]aX ITO3HAHUS BeIeCTB U XUMUUECKUX SIBJIEHUM;

Ui CHeNnbIX U CAa0OBHIAIIMX OOYyUaroIIUXCs: YMEHHWe WCI0/Ib30BaTh peyibedHO-
TOUYEeUHYI0 chcTeMy 00o03HaueHwi JI. Bpaiinist s 3anicy XUMUYeCKUX (opMyi.

11 KJTIACC

[TpeameTHble pe3y/bTaThl OCBOeHMsT Kypca «OOmjasi W HeopraHudeckas XUMHS»
OTpa’karoT:

chOpMUPOBAHHOCTh TpEJCTaB/€HUI: O XUMUYECKOW COCTaBJisilOlell ecTeCTBeHHO-
HayuyHOW KapTWUHbI MMpa, POJM XUMUU B TI03HAHUM SIBJIEHUW TMPUPOZbI, B (HOPMUPOBAHUU
MBILLIJIEHUST YU KYJIbTYPhbl JIMUYHOCTH, €€ (YHKIMOHATbHOMW TPaMOTHOCTH, HeOOXOAUMOM [jis
pellleHUs] TPAaKTUYeCKUX 3a/ad M IKOJIOTUUECKH OOOCHOBAaHHOI'O OTHOIIIEHUS K CBOEMY
3/]J0POBBIO U TIPUPOJIHOM Cpejie;

B/aJleHHe CHUCTEMOW XUMMWUYEeCKUX 3HaHWM, KOTopasi BK/IOUaeT: OCHOBOIOJ/ararolue
TOHATHUS (XUMUYECKUN 37IeMEHT, aTOM, U30TOTl, S-, P-, d- 37IeKTpOHHbIe OPOUTA/M aTOMOB, WOH,
MOJIeKyJla, MOJb, MOJISIpHBI 00BEM, BaJEHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, CTeleHb
OKWC/IeHUsl, XUMUYecKas CBsi3b (KOBaJleHTHas, WOHHas, MeTa//Inyeckas, BOJOPOJHas),
KpUCTa/U/IMUeCKasi  pellifTKa, TUIbl XMMWUECKUX peaklyd, PpacTBOp, 3JIeKTPOJIUTHI,
HEe3/IeKTPOJIUTHI, 3JIEKTPOIUTUYeCKasi JUCCOLMalvsl, OKUC/IUTEe/b, BOCCTAHOBUTE/b, CKOPOCTh
XMMHYECKOW  peakliuM, XHMWUeCKOoe paBHOBeCHe); TeOpMM W 3aKOHbI  (Teopusi
3/IeKTPOJIMTUUYECKON [uCColMaliy, mepuoAudeckuii 3akoH [I. WM. MeHjeneeBa, 3aKOH
COXpaHeHUs MacChbl BeIeCTB, 3aKOH COXpPaHeHHWs U TpeBpallleHUs] SHepPruyd Mpyu XUMHUUeCKUX
peaklysax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHWW $3bIK XHMMHW, MHPOBO33DeHYeCKue 3HaHMS,
JileXkale B OCHOBe TIOHMMaHWsi NPUUMHHOCTA W CHCTEMHOCTHM XHMMUUECKUX SIBJIEHWH,
(dakToIOrMUeCKUe CBeJIeHUst O CBOMCTBAX, COCTaBe, MOJyueHUd U 0e30MacHOM HCIT0/Ib30BaHUM
Ba)XHEHIIIMX HEOPTaHUYECKUX BEI[ECTB B OBITY U MPAKTUUECKOM /IeATeIbHOCTH UeI0BeKa;

c(hOpPMUPOBAHHOCTb YMEHUI BBISIB/ISITh XapaKTepHble TIPU3HAKU MOHSATUM, yCTaHAB/IUBATh
WX B3aUMOCB$I3b, MCII0/b30BaTh COOTBETCTBYIOLME TOHSTUS TPH ONHWCAHUU HeopraHu4eCKux
Bell[eCTB U UX MpeBpallleHul;

c(hOpMHPOBAHHOCTh YMEHUI MCMO/b30BaTh XUMUUECKYI0 CUMBOJIMKY [JisI COCTaB/eHUS
dbopMyn BellecTB W ypaBHEHUM XUMUYECKMX PpeakLUil, CUCTeMaTUYeCcKyrd) HOMEHK/aTypy
(IUPAC) u TpuBUanbHble Ha3BaHUSI OT/e/IbHbIX HeOpraHWUeCKUX BellecTB (yrapHbIM ras,
YIJIEKUC/IBIA Ta3, aMMHaK, raméHasi M3BeCThb, HerailéHasi W3BeCTb, MUTbeBas COJa, MUPUT U
AApyTHe);

c(hOpMUPOBAHHOCTb YMEHHH OMNpe/ie/isiTb Ba/IeHTHOCTb U CTeTeHb OKUC/IeHUsSI XUMUUeCKUX
3/IEMEHTOB B COeIMHEHUSIX Pa3/IMuHOT0 COCTaBa, BUJ, XMMUYECKOM CBsI3U (KOBasieHTHasi, MOHHasl,
MeTasl/Inveckasi, BOJOpPO/iHasl) B COeJAUHEHUSX, TUM KPUCTA//IMUeCKON DeLIETKA KOHKDPeTHOIrO
BelllecTBa (aTOMHasi, MOJeKYJIsipHas, WMOHHasl, MeTa/ulhuecKasl), XapakTep Cpe/bl B BOJHBIX
pacTBOpax HEOPraHWYeCKHUX COeJMHEeHUH;

chOpMHPOBAHHOCTh YMEHUU yCTaHaBIUBAThb MPUHA/IE)KHOCTh HEOPraHUUYeCKUX BelecTB
0 UX COCTaBY K OMNpezeIéHHOMY KJ/IacCy/TpyIine coeuHeHuH (MpOCThie BelllecTBa — MeTalibl U
HeMeTaJl/bl, OKCU/IbI, OCHOBaHHs1, KUCIOThI, aM(OTepHbIe TUAPOKCHU/IbI, COMN);

c(hOpMUPOBAHHOCTb yMEHWM pacKpbiBaThb CMbBIC/ Tlepuogdueckoro 3akoHa [l. W.
MeHpiesieeBa W J€MOHCTPUPOBaTh €Tr0  CHUCTEMATU3UPYIOIIYIO, OObSICHUTENBHYIO W
MIPOrHOCTUYECKYIO (PYHKLIU;



chOpMUPOBAaHHOCTh ~yMEHUM  XapaKTepu3oBaTh 3JIeKTPOHHOE CTpOeHHWe aTOMOB
XUMHYECKUX 371eMeHTOB 1—4 neprozoB [leproanyeckoi CUCTeMbl XUMHAUYECKUX 31ieMeHTOB []. U.
MeHzeneeBa, WCMOMb3ysl TOHATUSL «S-, P-, d-37eKTPOHHBIE OpOUTANN», «IHEPreTHYecKue
YPOBHU», OOBSACHATH 3aKOHOMEDHOCTH W3MEHEHWs] CBOMCTB XWMHUUECKUX 371eMEHTOB U UX
coeIMHEHUI TI0 TleprojiaM U rpymnaM [lepuoanueckoi cucTeMbl XMMUUeCKUX 31emMeHToB [. U.
MeHpeneeBa;

cchOpMHUPOBAaHHOCTh yYMEHHMM XapaKTepu30BaTh (OMMCHIBATH) OOIHe XUMHYECKHe
CBOMCTBAa HEOPraHWYeCKUX BelleCTB pa3/lMUHbIX K/acCOB, TOJTBEP)KJaTh CYl[eCTBOBaHUE
reHeTUYeCKOW CBSI3U MeXJy HeopraHhnyeCcKMMHU BelleCTBaMM C TIOMOIbIO0 YpaBHEHUM
COOTBETCTBYHOIIMX XUMHUUYECKUX PeaKLni;

chOpMHPOBAaHHOCTh YMeHMS K/IacCU(HUIMPOBAaTh XUMUUECKHEe pPeaklUyd TI0 Pa3/MuHbIM
rpu3HakaM (YMC/ly W COCTaBy pearvdpyrolux BellecTB, TerioBoMy 3¢ @deKTy peakijuu,
W3MeHEeHHIO CTeTieHel OKHUC/IeHUsI 3/IeMeHTOB, 00paTUMOCTH peaki[iH, YUaCTUIO KaTalru3aTopa);

c(hOpMHPOBAaHHOCTb YMEHU COCTaB/IsITh YPAaBHEHUSI PeaKkLMil Pa3/MUHbIX TUIIOB, MOJIHbIE
Y COKpallléHHble YPaBHEHHsI pPeakliii MOHHOTO 0OMeHa, yUWThIBasi yCJIOBUs, TIPU KOTOPBIX 3TH
peakiuu UAYyT 0 KOHLIA;

chOpMHPOBAHHOCTh YMEHUI TMPOBOJUTH PpeaklUW, TOATBepXKJarol[ie KaueCTBEeHHBIM
COCTaB pa3/iMYHbIX HEOPraHWYeCKHWX BelleCTB, PAClo3HaBaTh OMbITHBIM IyTEM HOHBI,
MPUCYTCTBYHOIME B BOAHBIX paCTBOpPax HeOPraHUUeCKUX BellleCTB;

c(hOpMUPOBAHHOCTb YMEHHWIM pacKpbIBaTh CYLIHOCTb OKHC/IUTEIbHO-BOCCTAaHOBUTE/TbHBIX
peakLyii ToCpeZiICTBOM COCTaBJIeHUsl 3/IeKTPOHHOT0 HaslaHca 3TUX peakLv;

cchOopMHUPOBAHHOCTh YMEHUM OOBSICHATh 3aBUCUMOCTb CKOPOCTU XUMUUYECKOM Peaki[uu OT
pa3nuuHbIX (HaKTOPOB; XapakKTep CMellleHHsI XMMHWUeCKOrOo paBHOBECHUsS B 3aBUCHMMOCTU OT
BHeIlIHero Bo3jelcTBus (mpuHuun Jle [artenbe);

chOpMHPOBAaHHOCTh YMEHUM XapaKTepu30BaTh XHWMHUUeCKHe TIPOLeCChl, JieXallue B
OCHOBe TIPOMBILIJIEHHOTO TIOJTyUeHusi CepPHOM KUC/IOThl, aMMHUakKa, a Takxxe C(hOPMUPOBaHHOCTh
nipe/icTaB/ieHuii 00 OOIIMX HAayuHBIX MPUHLIUIMAX M IKOJOTHMUECKUX Mpob/eMax XUMHUECKOTO
TPOU3BO/ICTBA;

c(hOpMUPOBAaHHOCTb YMEHWUW TPOBOAUTH BBIUUC/IEHHUS C MCI0J/Ib30BaHUEM TIOHSITHS
«MaccoBasi JIofisg BelllecTBa B pacTBOpe», OOBEMHBIX OTHOILEHWM Ta30B TMPH XUMHUECKUX
peakLIMsX, MacChl BelllecTBa WM 00bEéMa ra3oB IO M3BECTHOMY KOJIMUECTBY Bell[eCTBa, Macce
UMM 00bEMY OJHOTO W3 YYaCTBYIOILIUMX B PEaKIMK BeIlecTB, TeryioBoro 3¢ddekra peakiuu Ha
OCHOBe 3aKOHOB COXpaHeHMsI MacChl BellleCTB, TIpeBpallieHUs U COXPAHeHHsl SHepruy;

c(OpMHPOBAHHOCTh YMeHHUH COO/II0/[aTh TIpaBUJIA T0JIb30BaHHUSI XUMHUUECKOW MOCY0H U
nabopaTtopHbIM 000py/ZIOBaHKUEM, a TaK)Ke TIpaBH/ia 0OpalljeHusl C Bell[eCTBaMU B COOTBETCTBUU C
WHCTPYKLIUSMHU T10 BBITIOJTHEHUIO Ta00PaTOPHBIX XUMHUUECKUX OTbITOB;

c(hOpMUPOBAaHHOCTb yMEHUM TIJIaHUPOBAaThb U BBIMNOMHATE XUMHYECKHUN SKCIIepUMEHT
(pasnokeHue TIEpPOKCHMJA BOJAOPOJA B TPHUCYTCTBUM KaTaau3aropa, OIpefesieHue Cpejbl
PacTBOPOB BeLeCTB C MOMOILbI0 YHHBEPCA/TIbHOTO WUH/MKATOpa, BAWSHUE Pa3/IW4HbIX (DAKTOPOB
Ha CKOPOCTh XMMWYECKOW peaKI[MH, peaklud HWOHHOrO oOMeHa, KaueCTBEHHble peakWh Ha
cynbdar-, kKapboHaT- U XJIOPU/I-aHUOHBI, HA KaTUOH aMMOHWUSI, PellleHre 3KCIepUMeHTaTbHbBIX
33au 1o TeMaM «MeTamibl» U «HemeTa/uibl») B COOTBETCTBUM C TpaBWIAMU TeXHUKHU
Ge3omacHOCTY TIpy OOpall|eHnH C BellleCTBaMHU U JlabopaTOpHBIM 000py/J0BaHUEM, TTPe/ICTaBISTh
pe3y/ibTaTbl XWMMWUECKOTO 3KCrepuMeHTa B (OpMe 3anucu ypaBHEHUM COOTBETCTBYIOLLIUX
peakuyii ¥ (hopMy/IMpPOBaTh BbIBO/bI HA OCHOBE 3THUX Pe3yJIbTaToB;



chOpMHPOBAaHHOCTh YMEHUM KPUTUUECKU aHa/lIM3UpOBaTh XUMHUUECKYI WH(OpMaLUIo,
MoJyyaeMyr0 M3 pa3HbIX MCTOUHUKOB (CpeJcTBa MacCOBOM KOMMYHHUKauuu, VIHTepHeT u
APYTHX);

CcOpMUPOBAHHOCTb YMeHHH COO/IOaTh MpaBUIa JKOJIOTMUECKU Liesecoo0pa3HOoro
roBeJileHUss B ObITY W TPYZOBOM [eSITeTbHOCTU B LeJiIX COXPAHEHUs CBOETro 370POBbSl U
OKpY’Karollleid TIpUPOJHOM Cpefibl, 0CO3HaBaTh OMACHOCTb BO3/EMCTBUSI Ha >KUBble OPraHW3MbI
oTipe/ie/IEHHBIX BeIeCTB, TIOHMMasi CMbIC/T Tioka3artens T1/JK, moscHSATh Ha rpuMepax CrocoObl
yMeHbIlIeHUsl ¥ TIPeJj0TBpallleHHs] UX BPeJHOTO BO3/leliCTBUSI HAa OPraHU3M UesioBeKa;

JUIsT 00yYaroL[uXCsi C OrpaHWUEHHBIMM BO3MOXXHOCTSIMU 37I0POBBSI: YMeHHE TIPUMEHSITh
3HaHUsI 00 OCHOBHBIX JJOCTYITHBIX METO/JaX ITO3HAHUS BEIeCTB U XUMUUECKUX SIBJIEHUM;

I CHeNnbIX U CAa0OBHIAIIMX OOYyUaroIIUXCs: YMEHHWe WCI0/b30BaTh peyibedHO-
TOUYEeUHYI0 chcTeMy 00o3HaueHwi JI. Bpaiinist qjis1 3an1cy XUMUYeCKUuX (GopMyi.

TEMATHNYECKOE IVNTAHUPOBAHUE
LlesieBbIM MTPUOPUTETOM SIBJISIETCST CO3/IaHKe O/1aronpUsTHBIX YC/IOBUM /TSI PAa3BUTHSI COLMATBHO
3HAYMMBbIX OTHOLLEHUM LIKOJIbHUKOB U MpeXK/e BCEro LIeHHOCTHBIX OTHOLLIEHUM:

1) K CeMbe KaK I'JTaBHOU OIope B )XWU3HH Ue/IOBEKA U UICTOUHUKY €ro CHACTh;

2) K Tpyly KaK OCHOBHOMY CITOCOOY /TOCTH>KEeHUSI )KU3HEeHHOT0 6/1arornosyuus uesioBeka, 3aiory
€ro yCIelHoro npogeccuoHaaIbHOTO CaMOOTIpe/ie/ieHUsT U OLLyLeHNs] yBePEeHHOCTH B
3aBTpalllHeM [JHe;

3) kK ceoemy OTeuecTBy, CBOel Masoii 1 6osbliol PojuHe Kak MecTy, B KOTOPOM UesioBeK BbIPOC
Y T103HaJI [epBble paloCTy U Hey/laud, KOTopasi 3aBelljaHa eMy IpeJikaMy U KOTOPYIO HY)KHO
obeperars;

4) K IpUpo/ie KaK UCTOYHUKY >KU3HU Ha 3emJie, OCHOBE CaMOro ee CyLleCTBOBaHUs,
HY>KJaroLl|eics B 3aliyTe U MOCTOSSHHOM BHUMaHHUU CO CTOPOHBI Ye/I0BeKa;

5) K MUDY Kak IJIaBHOMY MPUHLIUITY YeJI0BeUeCKOro OOIIEeXUTHS, YCIIOBHIO KPETKOH APY>KOBbI,
HaJIa)KUBaHUS OTHOIIEHUH C KOJUIeraMu 1o pabote B OyyIieM U co3aHust 6/1aronpUsTHOTO
MHKDOK/IUMAaTa B CBOel COOCTBEHHOI CeMbe;

6) K 3HaHUSM KaK MHTe/UIeKTyalbHOMY pecypcy, obecrieurBarolemMy Oyyiriee uesoBeka, Kak
pe3y/bTaTy KPOIMOT/IMBOTO, HO yBJ/IeKaTeIbHOr0 Y4eOHOTo TPy /a;

7) K KyJbType KakK AyXOBHOMY O0raTcTBY 0011[eCTBa ¥ BA)KHOMY YCJIOBUIO OIIYILIeHUST
YeJI0BeKOM TOJTHOTHI TTPOKMBAeMOM JKU3HH, KOTOPOe /JaloT eMy uTeHHe, My3bIKa, UCKYCCTBO,
TeaTp, TBOpPUYECKOe CAMOBBIDa’KEHUE;

8) K 370pOBBIO KakK 3a/I0Ty [J0JIFOM U aKTUBHOM >KU3HHU UesIoBeKa, ero XOpollero HaCTpOeHUst U
ONTUMMCTUYHOIO B3IJIsi/la HA MUP;

9) K OKpY>KaroIIUM JIFO/IIM KakK 06e3yC/IOBHON ¥ abCOMIOTHOM 1[€eHHOCTH, KaK PaBHOTPABHBIM
COIL[Ma/IbHBIM TIapTHEepaM, C KOTOPhIMH HeOOXO/JUMO BBICTPAauBaTh 0OpOXKeaTeIbHbIE U



B3aMMOIIO/I/IePKUBAOIIHE OTHOIIIEHUS, JAFOIIME UeI0OBEKY Pa/loCTh OOIIEeHUS U TI03BOJISIOIINE
n3beraTh YyBCTBa OZJMHOUECTRA;

10) k camuM cebe Kak X03sieBaM CBO€H CyAbObI, CaMOOTIPe/IeISOIUMCS i CaMOPeasTH3YFOLMCS
JIMYHOCTSIM, OTBeUaroIM 3a CBoe coOCTBeHHOe Oy yiiee.



TEMATHUYECKOE IVNIAHUPOBAHUE

10 K/TIACC
KosmmuecTBo yacoB O/1eKTpPOHHbIEe
HaumeHoBaHMe pa3/ie/ioB U TeM (uudposBbie)
Ne n/m KontponbHsble | TIpakTHueckue
NpOorpaMmsbI Bcero oOpa3oBaTe/bHbIE
paboThI paboThI
pecypchbl
Pa3pen 1. TeopeTuyeckue 0CHOBBI OPraHUYeCKOH XUMHUH
http://school-
[Tpeamet opranuueckou xumuu. Teopust
1.1 CTPOEeHUs OPraHu4YeCcKUX COoeJUHeHUM A. 3 collection.edu.ru
M. bytneposa
Wtoro no pa3peny 3
Pa3pen 2. YrieBoaopobl
http://school-
2.1 [IpenenbHbIe YrIeBOJOPOIbI — aTKaHbI 2 collection.edu.ru
http://school-
HenpezenbHble yraeBoJopOAbl: alKeHbl, )
2.2 ped y AOPOA 6 1 collection.edu.ru
asIKa/IueHbl, aKUHbI
http://school-
2.3 Apomarryeckue yrieBoZ0pozpl 2 collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

24 [TpupoHble UCTOYHUKU YT/IeBOJOPOZOB U 3 http://school-
' UX repepaboTka collection.edu.ru
Wtoro no pa3peny 13
Pa3pen 3. Kuciopojcoaepikaiiye opranuyeckue coeMHeHHs
http://school-
3.1 CnupTel. eHos 3 = //S.C 20
collection.edu.ru
3.2 Anbneruapl. KapboHOBBIE KMC/IOTHI. 7 http://school-
' CnoyxHbie 3¢UpbI collection.edu.ru
http://school-
3.3 YrneBonapl 3 S_C Q0
collection.edu.ru
Wtoro no paspeny 13
Pa3pen 4. Asorcopepikaijye opraHuyecKue coeJuHeHUus
http://school-
4.1 AmuyHbI. AMUHOKHCJIOTBI. benku 3 S,C Q0
collection.edu.ru
Wtoro no paspeny 3
Pa3pen 5. BoicoKOMoJ1eKy/IApHBIE COeANHEHUSA
http://school-
5.1 [Tnactmaccel. Kayuyku. BosokHa 2 M
collection.edu.ru
WToro o paszemny 2
http://school-
OBIIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34 collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 K/ITACC

KosinuecTBo yacoB J/IeKTPOHHbIE
HanmMeHoBaHMe pa3/ie/ioB U TeM (yudpoBbie)
Ne /i KonTposibnbie | IIpakTnueckue
NMporpaMmsbI Bcero obpa3oBare/ibHbIE
PadoThI padoThI
pecypchbl
Pa3pen 1. TeopeTnueckre 0CHOBbI XUMHH
C I i
TpoeHHe aTOMOB. [Teprorueckuii 3aKOH htto://school-
1.1 v [lepuoanueckas cuctema XUMUUECKUX 3 : .
collection.edu.ru
snemeHTOoB []. 1. MeHpeneeBa
1o Crpoenue BemjecTBa. MHoroob6pasue 4 http://school-
' BellleCTB collection.edu.ru
http://school-
1.3 XUMHUecKue peakuu 6 1 1 .
collection.edu.ru
Nroro nio pazgeny 13
Pa3pgen 2. Heoprannueckass XuMust
http://school-
2.1 MeTtasnbl 6 1 S_C 0
collection.edu.ru
http://school-
2.2 Hewmetasnbl 9 1 1 S,C o0
collection.edu.ru
53 CBs13b HEOPraHUUECKUX U OPraHUUeCKUX 5 http://school-
' Bell[eCTB collection.edu.ru
Wroro no paspeny 17
Pa3zgen 3. XuMua U XU3Hb
http://school-
3.1 XUMUS Y )KU3Hb 4 S0

collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Wtoro no paspeny

OBLIEE KO/IMYECTBO YACOB II10 ITPOI'PAMME

34




IIOYPOUYHOE IVIAHUPOBAHUE

10 K/TACC
KoimuyecTBo yacoB JJ/IeKTPOHHBbIe
Ne nudpoBbIe
Tema ypoka Konrtpoibneie | IIpakTHueckue
n/n Bcero oOpa3oBaTe/IbHBIE
paboThI paboThI
pecypchbl
1 [IpeMeT opraHUuYeCKO XUMUH, eé 1 http://school-
BO3HMKHOBEeHHe, Pa3BUTHe U 3HaUeHUe collection.edu.ru
Teopust CTpOeHHs1 OpraHUuecKux
p PU p ) http://school-
2 coeuHeHut A. M. byTiepoBa, eé OCHOBHbIE 1 .
collection.edu.ru
TI0JIO)KEeHUsI
[TpencraBneHue o KaaccupuKaluu
3 opraHuyecKux BelecTB. HomeHk/aTypa 1 http://school-
(cucremaTnyeckas) ¥ TpYBUa/IbHbIE collection.edu.ru
Ha3BaHUs OPraHUYecKuX BelecTB
4 AJKaHBI: COCTaB U CTPOeHHUe, 1 http://school-
rOMOJIOTUYECKUU PsiJ collection.edu.ru
c MerTaH 1 3TaH — MpOCTeHIIe 1 http://school-
Tipe/ICTaBUTe/N alKaHOB collection.edu.ru
. http://school-
6 AJIKeHBI: COCTaB U CTPOEHUE, CBOKMCTBA 1 .
collection.edu.ru
7 OTWIeH U NPONUIeH — MPOCTeuLIne 1 http://school-
ripe/iCTaBUTE/ N aJIKEHOB collection.edu.ru
3 [MTpakTrueckast pabota Ne 1. «ITomyueHue 1 1 http://school-

3TW/IEHa U U3yUYE€HHUe €Tro CBOMCTB»

collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Ankagvensl. byraguen-1,3 u

http://school-

9 MeTunbytaguen-1,3. [TonyueHue _
collection.edu.ru
CUHTETUYECKOT0 KayuyKa U pe3HHbI
ANKUHBI: COCTaB U 0COOEHHOCTH CTPOEHHUS,
. P http://school-
10 rOMOJIOTUYeCKUM psifl. ALleTuieH — .
N collection.edu.ru
TIPOCTeNIINI TIpe/ICTaBUTe b a/IKUHOB
1 BbrunciieHust o ypaBHeHUIO XMMUUECKON http://school-
peakLuu collection.edu.ru
1 Apenbl: 6eH3051 1 TO/Tyos1. TOKCUYHOCTB http://school-
apeHoB collection.edu.ru
13 I'eHeTHyeckasi CBsI3b yT/1€BO/IOPO/IOB, http://school-
TIpUHAaZJIeXKalluX K pa3/IMuHbIM K/laccaM collection.edu.ru
[TpuposHbIe UCTOUHKKHU YTJIEBOIOPO/OB:
PUPOA N y AOPOA http://school-
14 TIPUPO/IHBIN ra3 v MOMyTHbIEe He(TSIHbIE Tas3bl, _
" collection.edu.ru
HedTh U IPOJYKTHI e€ TiepepaboTKU
[TpupoaHble UCTOYHUKH YTIeBOJ0OPO/OB:
PHPOA N y AOPOA http://school-
15 TIPUPO/IHBIN ra3 U MOy THbIe He(TsIHbIe Ta3kl, ]
" collection.edu.ru
He(Th U IPOJIYKTHI e€ TiepepaboTKu
16 KonrposbHast paboTa 1o paszgeny http://school-
«YT1eBO0POIbI» collection.edu.ru
17 [IpenenbHble OJHOATOMHbBIE CITUPTHI: http://school-
MeTaHOJ U 3TaHo/1. BogopogHas cBs3b collection.edu.ru
18 MHoOroaToMHble CIUPTHI: STUIEHTIMKOJb U http://school-
T/IMLepUH collection.edu.ru
19 ®deHOJI: CTPOEHUe MOJIeKYbl, (hr3ndecKre 1 http://school-
XUMUUeCcKre CBOMCTBA, PUMeHeHHe collection.edu.ru
20 Anbgeruzpl: Gopmanbaeruj 1 aljeTaabaeru/,. http://school-

A1jeToH

collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

OAHOOCHOBHI:)IE rnpeaesjbHbIE Kap6OHOBBIe

http://school-

21 .
KUCJIOThI: MypaBbUHasi U YKCYCHasi collection.edu.ru
99 [MTpakTrueckast pabota Ne 2. «CBolicTBa http://school-
pacTBOpa YKCYCHOM KHUCIOThI» collection.edu.ru
73 CreapuHOBas U 0JIeMHOBAsA KUCJIOTHI, KaK http://school-
TIPe/ICTaBUTE/N BBICIIUX KAPOOHOBBIX KUC/IOT collection.edu.ru
24 Mpi/1a KaK COJTH BBICIIMX KapOOHOBBIX http://school-
KHUCJIOT, X MOlolIjee ZIeNCcTBre collection.edu.ru
CnoxxHble 3¢UpbI KaK MPOXU3BO/[HbIE
Pup P A http://school-
25 KapOOHOBBIX KUC/IOT. ['UAPOIIN3 C/IOKHBIX i
collection.edu.ru
3¢urpoB
%6 JKupsl: ruziposn3, prMeHeHue, http://school-
Ouvonoruueckast pojib >KUPOB collection.edu.ru
YrneBopbl: cOCTaB, KnacCupuKarLus.
\',q ucay http://school-
27 BaxkHerillvie npeCcTaBUTe/IA: TJIHOKO3a, .
collection.edu.ru
(dbpyKTO3a, caxapo3a
)8 Kpaxman u nesiro/103a Kak npupoziHbie http://school-
TIOJIUMEePBbI collection.edu.ru
KonTtposnpHast pabota o paszen
79 K P P paszeny http://school-
«Kucnopoacoaep:kaiijyie opraHiueckie .
POACOACpxaAtine op collection.edu.ru
COeJUHeHUsI»
http://school-
30 AMUHBI: MeTWIAMUWH Y aHWIVH .
collection.edu.ru
AMHHOKHCIOTHI KaK aM(oTepHbIe
Porep http://school-
31 OpraHuyecKre CoeJMHeHUs], UX _
collection.edu.ru
Ouosiornyeckoe 3HaueHue. [lenTuzabi
3 benku kak npupozHbie http://school-

BBICOKOMO/JIEKYJ/IADHBIE COeMHEHNS

collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

OcCHOBHBIE MOHATUS XUMHHU

http://school-

33 . 1 .
BBICOKOMOJIEKY/ISIPHBIX COeJUHEeHUI collection.edu.ru
OcHOBHBIE MEeTO/IbI CUHTE3a htto://school

34 BBICOKOMOJIEKY/ISIPDHBIX COe/IJHEeHUM. 1 - .

collection.edu.ru
IlnacTmaccsl, KayuyKky, BOJIOKHA
OBLIEE KOJIMYECTBO YACOB I10 ITPOI'PAMME 34



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

10b K/TACC OYHO-3AOYHOE OBYYEHUWE

KouuecTBO 4acoB

Ne CamocrosT D/IeKTpPOHHbBIE
r[/_ Tema ypoka Ypounas :;"Hoe Kontposn | Ilpaktu | uudpoBbIie
cucreMa yueHHUE, HbIE Jeckue o0Opa3zoBare/ibHbIE
" 00yueHHsA KOHCy/IpTa padoThI padoTbl | Pecypchl
117171
[TpeameT opraHMYeCcKou XUMUH, eé 1 http://school-
BO3HMKHOBEeHHe, Pa3BUTHe U 3HaUeHUe collection.edu.ru
Teopust CTpOeHHs1 OpraHUUeCcKux htto://school-
coeavHeHui A. M. ByTtnepoga, eé 1 colllection.e duru
OCHOBHBIE T10JI0’KEHHUSI
[IpencraBneHue o KaaccupuKaluu
opraHvueckux BeljectB. HomeHk1aTypa 1 http://school-
(cucTtemaTnyeckasi) ¥ TpYBUa/IbHbIE collection.edu.ru
Ha3BaHUs OPraHUUYeCcKuX BellecTB
AJKaHBbI: COCTaB U CTPOEHHE, 1 http://school-
TOMOJIOTUUEeCKUH PAJ, collection.edu.ru
MertaH ¥ 3TaH — npocTenime 1 http://school-
rpe/CTaBUTe/IU aTKaHOB collection.edu.ru
AJTKeHBbI: COCTaB U CTPOeHHe, CBONCTBA 1 w
collection.edu.ru
OTU/EeH U NIPOIU/IeH — MpocTelIe 1 http://school-
Tpe/iCTaBUTE/N a/IKEHOB collection.edu.ru
[Mpaktuyeckas paborta Ne 1. «ITosmyueHue 1 1 http://school-

3THUJ/IEHa U U3yUYE€HHUE €TI0 CBOMCTB»

collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Ankagvensl. byraguen-1,3 u

http://school-

9 MeTunbytaguen-1,3. [TonyueHue .
collection.edu.ru
CUHTETUUYEeCKOr0 KayuyKa U pe3UHbI
ANKUHBI: COCTaB U 0COOEHHOCTH
10 CTPOEHUs], FTOMOJIOTUUeCKUM psi. http://school-
AueTtuneH — npocTenimmm collection.edu.ru
Tipe/iCTaBUTeb aIKUHOB
1 Boluncienus 1o ypaBHeHUO http://school-
XUMHUYECKON peakLu collection.edu.ru
1 Apenbl: 6eH3051 1 TO/Tyos1. TOKCUYHOCTB http://school-
apeHOoB collection.edu.ru
13 I'eHeTHueckasi CBsSI3b yTJI€BO/IOPOZOB, http://school-
TIPUHA/|/IeXKaIUX K Pa3/IMuHbIM K/laccam collection.edu.ru
[TpyupojHble UCTOUHUKM YI/1€BOJ0PO/OB:
PHpOA N y AOPOA http://school-
14 TIPUPO/IHBIN ra3 U MOIyTHbIe HePTSIHbIE .
" collection.edu.ru
rasbl, He)Tb U MIPO/IYKTHI €€ repepaboTKu
[TpupoaHble UCTOYHUKU YTIEBOJ0PO/IOB:
PHPOA N Y AOPOA http://school-
15 TIPUPO/HBIN ra3 U MomnyTHbIe He(TsIHbIe )
" collection.edu.ru
rasbl, HepTb U NIPOJYKTHI €€ repepaboTKu
16 KoHntposibHast paboTa 1o paszeny http://school-
«YTN1eBO0PO/IbI» collection.edu.ru
17 [IpesenbHble OHOATOMHbBIE CITUPTHI: http://school-
MeTaHOJI U 3TaHoJI. BogopoaHas CBs3b collection.edu.ru
18 MHoroatomMHble CITUPTHI: STUIEHTIUKOJIb http://school-
Y TJIULepYH collection.edu.ru
deHoOJI: CTpOEHNE MOJIEKY/IbI,
P Y . http://school-
19 (bu3nyeckre U XMMUUYeCKHe CBOMCTBA,

rpUMeHeHue

collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

Asnbperuzpl: hopManbaerus u

http://school-

20 .
aljetasbjeru/. AlleToH collection.edu.ru
OJHOOCHOBHBIE TIpeJebHbIe

A pedt http://school-
21 KapOOHOBBIE KHUC/IOThI: MypaBbUHAs U .
collection.edu.ru
yKCyCHasl

o [MTpakTrueckast pabota Ne 2. «CBoiicTBa http://school-
pacTBOpa YKCYCHOM KHUCIOThI» collection.edu.ru
CreapuHoBasi 1 0JIeMHOBAsi KUCJ/IOThI, Kak

P http://school-
23 TIPe/ICTaBUTEN BBICIIINX KapOOHOBBIX .
collection.edu.ru
KUCJIOT

24 MBblla KakK COJIM BBICIIUX KapOOHOBBIX http://school-
KHMCJIOT, X MOlolljee ZielcTBre collection.edu.ru
CnoykHble 3¢MpbI KaK MPOU3BOJHBIE

Pup P A http://school-
25 KapOOHOBBIX KUC/IOT. ['uapou3 ]
collection.edu.ru
CJI0)KHBIX 3(DUpOB

%6 JKupbI: TUIpo/n3, MpUMeHeHUe, http://school-
Ouosioruueckast poJib )KUPOB collection.edu.ru
YTeBoibl: COCTaB, K1acCU(pUKaLUS.

fﬂ (ucay http://school-
27 Baknelie rpezicTaBUTe/N: IJIHOK03a, .
collection.edu.ru
bpykTo3a, caxapo3a

)8 Kpaxmar u nesutronosa Kak pupozHbie http://school-
N0JIIMepbI collection.edu.ru
KonTtposnrHast pabota o paszgen

79 K P P paszeily http://school-
«Kucnopoacoaepxaiijyie opraHiueckie .

POACOACPXALie Op collection.edu.ru
CcoeJUHeHUsI»
http://school-

30 AMUHBI: MeTUJIAMWH Y aHWUIUH .

collection.edu.ru

31 AMWHOKHCIOTHI KaK aMm(oTepHbIe http://school-



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/
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http://school-collection.edu.ru/
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http://school-collection.edu.ru/
http://school-collection.edu.ru/

OpraHrny4eckre CoeJUHEHHA, UX

collection.edu.ru
Ouosiornueckoe 3HaueHue. [lenTrab

benku kak npupozHbie http://school-

32 1 .
BBICOKOMOJIEKY/ISIDHbIE COeZJMHEHNUS collection.edu.ru

13 OcCHOBHBIE TOHATUS XUMUU 1 http://school-
BBICOKOMOJIEKY/ISIPHBIX COe/JMHEeHUN collection.edu.ru

OcHoBHBIE MeTO/bI CUHTEe3a
34 BBICOKOMOJIEKYJISIDHBIX COe/JMHeHUM. 1
[TnacTmaccel, Kayuyku, BOJIOKHa

http://school-
collection.edu.ru

OBHIEE KO/INMYECTBO YACOB I10

34 2 2
[MPO'PAMME
11A K/JTACC OYHOE OBYUEHUME
Ko/sinuecTBo uacoB J/IeKTPOHHbIEe
Ne nudpoBbIe
Tema ypoka Konrponbnsie | IIpakTHueckune
n/mn Bcero oOpa3oBare/IbHBIE
paboThI padoThI
pecypchbl
1 XUMUUeCKUM 3/1eMeHT. ATOM. DIeKTPOHHast 1 http://school-
KOH(Uryparusi aToMOB collection.edu.ru
[Mepuouueckuii 3akoH U [leproauueckast
5 CcUCTeMa XMMHUYeCKUX 371eMeHToB [. 1. 1 http://school-
MeHpieneeBa, Ux CBSI3b C COBPEMEHHOU collection.edu.ru
Teopueil CTPOeHHsI aTOMOB
3 3aKOHOMEpPHOCTH U3MEHEeHUs] CBOUCTB 1 http://school-
XUMHYECKUX 37IEMEHTOB U UX COeIUHEHU 10 collection.edu.ru



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
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rpyIliaM ¥ repuojaM. 3HaueHue
NIepUOJAYEeCKOro 3aKOHa U CUCTEMBI
XUMUueckux snemeHToB [I.1. MeHzeneeBa B
pPa3BUTUM HaYKH

CtpoeHue BelljecTBa. XUMUYeCKast CBSI3b, eé

http://school-

4 BU/Ibl; MeXaHU3Mbl 00pa30BaHUsi KOBaJIeHTHOM .
collection.edu.ru
cBsi3u. BojjopoiHast CBsI3b
BaneHTHOCTb. DJIeKTPOOTPULIATETbHOCTb.

5 CreneHnb okuceHusi. Bemectsa http://school-
MOJIEKY/ISIPHOTO U HEMOJIEKYJ/ISIPHOTO collection.edu.ru
CTpOeHusI
[ToHaTHe o AucnepcHbIX cucTeMax. VICTUHHBIE htto://school

p://school-

6 Y KOJUIOMJHbIe PacTBOPBI. MaccoBas 1015 .

collection.edu.ru
BelllecTBa B pacTBOpe
Knaccudukaiys 1 HoMeHK/IaTypa

7 HeOpraHU4YeCKUx coeZiIMHeHNH. I'eHeTnyeckas http://school-
CBSI3b HEOPraHMYeCKUX BellleCTB, Pa3/IMYHbIX collection.edu.ru
KJIaCCOB
Knaccudukaiys XuMUueCcKUX peakiyiii B
HeOpraHnuyeCcKOW ¥ OpraHu4eckou XUMHH.

P P http://school-
8 3aKOH COXpaHeHus MacCChl Bell[eCTB; 3aKOH .
collection.edu.ru
COXpaHeHUs Y TIpeBpallieHUs] SHepruu npu
XUMHUUECKUX PeaKLUsixX

9 CkopocTb peakiuu. OOpaTrMble peakiiH. http://school-
XyMHUUecKoe paBHOBeCHe collection.edu.ru
[TpakTrueckast pabota Ne 1. «BnusiHue htto://school

p://school-

10 pa3MUuHbIX ()aKTOPOB Ha CKOPOCTH

XUMHUYECKON peakLin»

collection.edu.ru
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OnekTponuThyeckas auccouuanus. [Tonsarue o
BO/IOpO/{HOM TioKa3arerne (pH) pactBopa.

http://school-

11 )
Peakiiu noHHOTO 0OMeHa. ['uzaposu3 collection.edu.ru
OpraHUueCcKHUX U HeOpraHUUecKHX BellecTB
OKHCUTeTbHO-BOCCTAHOBUTETbHbBIE PeaKIIUU.
P http://school-
12 [ToHsiTrie 06 3/1€KTPOJIK3e PacIlyiaBoOB U .
. collection.edu.ru
pacTBOPOB coJieit
13 KoHTposbHast paboTa 1o paszgeny http://school-
«TeopeTnueckue 0CHOBbI XUMUW» collection.edu.ru
Mertasnsl, ux nosioxxeHve B Ileproanueckomn
CUCTeMe XUMUUeCKUX yeMeHToB [. 1. htto://school
p://school-
14 MeH/je/ieeBa 1 0COOEHHOCTH CTPOEHHSI .
B collection.edu.ru
atromoB. Ob1ue ¢pu3nueckre CBONCTBa
MeTaJlIoB
15 CriiaBel MeTaIOB. DJIEKTPOXUMUYECKUU P, http://school-
HarpsbKeHUM MeTaslioB collection.edu.ru
XuMunyecKre CBOMCTBA BaXKHEUILIMX MeTas/ioB
. N N . http://school-
16 (HaTpuH, Ka/Iui, KaJbLIUM, MarHuu, .
. . collection.edu.ru
aJFOMUHUN) U UX COeJUHeHUI
17 XyMUUeCcKre CBOMCTBA XpoMa, MeIu U UX http://school-
CoeTMHEeHUM collection.edu.ru
18 XyMHUUecKre CBOMCTBA L[UHKaA, )Kese3a U Ux http://school-
CcoeIMHEeHUM collection.edu.ru
[TpakTrueckast pabora Ne 2. "PerieHue
P P http://school-
19 9KCIepUMeHTabHbBIX 3a/lau 110 Teme ]
i collection.edu.ru
«MeTaibl»
20 HemeTasnbl, ux nosoxkenve B [lepuoauueckoit http://school-

cucTeMe XMMHUYeCcKux 3/1eMeHToB [I. U.

collection.edu.ru
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MEHAEHGEBa 1 0COOEHHOCTH CTPOEHHSA aTOMOB

®dusnyeckre CBOMCTBA HEMETA/I/IOB.

http://school-

21 Annotponusi HeMeTasuIoB (Ha IpUMepe .
collection.edu.ru

KMC/I0pO/ia, cepbl, hocdopa U yrieposa)

2 XUMUYecKre CBOMCTBA rajloreHoB, Cepbl U UX http://school-
CcoeIMHeHUI collection.edu.ru

93 XuMuyeckue CBOMCTBa a30Ta, hocodpa u Uux http://school-
coeIMHeHUI collection.edu.ru

24 XyMUUeCcKue CBOMCTBA yTriepoja, KpeMHUs 1 http://school-
HUX COeUHEeHMI collection.edu.ru

75 [TpyMeHeHVe Ba)KHEMILIMX HEMETasJIOB U UX http://school-
CcoeIMHEeHUM collection.edu.ru
O600111eHre ¥ CUCTEMAaTHU3aIHsl 3HaHUH 110

%6 TeMe «HeMeTaribl». BeiuncieHus o http://school-
ypaBHEHUSIM XUMHUUYECKUX peaklui 1 collection.edu.ru
TePMOXUMHUUECKHEe PACUETHI
[MpakTrueckast pabota Ne 3. «Pemienue htto://school-

27 3KCIIepUMeHTabHbBIX 3aJau 10 TeMe .
HeMeTamiir" collection.edu.ru

)8 KonTtponbHast paboTta o TeMam «MeTasuibi» U http://school-
«HemeTanbi» collection.edu.ru

79 Heopranuueckuie v opraHiueckKre KUCIOThI. http://school-
Heopranuueckue u opraHiueckKre 0OCHOBaHUSI collection.edu.ru
AmM@oTepHble HeopraHU4ecKue 1

30 opraHuyeckue coefiuHeHus1. ['eHeTHUecKasi http://school-
CBSI3b HEOPTraHWYeCKUX U OpraHu4yecKux collection.edu.ru
BeLL[eCTB

31 Posib X¥MMM B 00ecrieueHUH SK0I0rUeCKOM, http://school-
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JHepreTUUeCKOU 1 MUILLeBoi 6e30TacHOCTH,
pa3BUTUU MeUL[UHbI

collection.edu.ru

[TpeacraBnenus 06 061X HAYYHbBIX

http://school-

32 1
l'IpI/IHL(I:II‘IaX TIPOMBIILLJIEHHOTO MOTyUeHHst collection.edu.ru
Ba)KHEMILINX BelleCTB
http://school-

33 UYesioBeK B MUpe BelleCTB U MaTepUaioB 1 .
collection.edu.ru
http://school-

34 XUMUS Y 3[,0pOBbe YesioBeKa 1 S_C 0
collection.edu.ru

OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34
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116 K/TACC OYHO-3A0OYHOE OBYYEHUE

KosinuecTBo yacoB O/IeKTPOHHBIE
Ne nudpoBbIie
Tema ypoka KouTtposbabie | IIpakTHueckue
n/n Bcero oOpa3oBaTe/IbHBIE
padoThI padoThI
pecypchbl
1 XUMUUYECKUH 371eMeHT. ATOM. 1 http://school-
OneKTpoHHasi KOHPUrypalysi aTOMOB collection.edu.ru
[TeproaruecKuii 3aKOH 1
[Tepuroanueckas cucTeMa XUMHUYECKUX
PHOA http://school-
2 snemeHToB [I. 1. MeHzieneeBa, Ux CBS3b ,
. = collection.edu.ru
C COBpEMeHHOM Teopuell CTpoeHusI
aTOMOB
3aKOHOMEpPHOCTU M3MeHeHHsl CBOMCTB
XUMHUUECKUX 3/IEMEHTOB U UX
3 COeJJMHeHU 110 TPYIINaM U Mepruo/iaM. 1 http://school-
3HaueHUe MepuouUecKoro 3aKoHa 1 collection.edu.ru
CUCTeMbI XUMUUeCKUX 371emeHTOoB [I.11.
MeH/iesieeBa B pa3BUTUU HayKH
CTpoeHue BellecTBa. XUMUYecKast
4 CBSI3b, €€ BU/Ibl; MeXaHU3MbI 1 http://school-
00Opa30oBaHMs KOBAJIEHTHOM CBSI3M. collection.edu.ru
BopopoHas cBsi3b
BaneHTHOCTE.
c O/1eKTPOOTpULaTeIbHOCTh. CTerneHb 1 http://school-
OKHC/eHus1. BelljecTBa MOJIEKY/ISIPHOT'O collection.edu.ru
Y HEMOJIEKYJIIPHOTO CTPOEHUsI
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IToHsaTHe 0 AUCTIEPCHBIX CUCTEMaX.

http://school-

6 VIcTvHHBIE U KOJ/JIOUJHbIE PaCTBOPBI. _
collection.edu.ru
MaccoBas [j0/151 BelljecTBa B pacTBOpe
Knaccugukarys 1 HoMeHK/1aTypa
7 HeopraHUuyecKux CoeZJMHeHUH. http://school-
['eHeTHYecKasi CBSI3b HEOPTaHUUECKHX collection.edu.ru
BeIIleCTB, pa3/IMUHbIX K/IaCCOB
Knaccudukaiysi XuMUueckux peakLyi
B HEOpPraHUUeCKoW U OpraHuueckou
3 XUMHHU. 3aKOH COXpaHEeHUs MacChl http://school-
BeLL|eCTB; 3aKOH COXPaHeHUs U collection.edu.ru
ripeBpalLieHusi SHeprUx Tpy
XUMHAYECKUX peakLusixX
9 Ckopoctb peakiun. ObpaTiumMble http://school-
peakLu. XMMUUeCcKoe paBHOBecHe collection.edu.ru
IMpakTrueckast pabota Ne 1. «Bnusinue htto://school
p://school-
10 pas3/MyHbIX (aKTOPOB Ha CKOPOCTh ,
. collection.edu.ru
XUMHYECKOHN peakLin»
ONeKTpoaUTHYecKast JUCCoLMaLusl.
[ToHsiTHE O BOAOPOAHOM I10Ka3aTese
AOPOA http://school-
11 (pH) pacTtBopa. Peakijun HOHHOTO ,
collection.edu.ru
obmeHa. ['mapoIM3 OpraHuuecKux u
HeopraHuuecKrx BellecTB
OKuC/IMTe/IEHO-BOCCTAHOBUTEJIbHBIE
http://school-
12 peakiuu. [ToHsiTHE 00 3/1eKTpOIH3e ,
. collection.edu.ru
pacIijiaBoB ¥ pacTBOPOB COsel
13 KonTponbHas paboTa 110 paszgeny http://school-

«TeopeTrueckre OCHOBbI XUMHUN»

collection.edu.ru
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Mertasnbl, UX 0J1I0KeHVe B
[Teprioarueckoi cucTeMe XUMUUECKHUX
snemenToB /. 1. MeHzieneeBa u

http://school-

14 .
0COOEHHOCTH CTPOEHHST aTOMOB. collection.edu.ru
OO61me hu3nUecKre CBOMCTBA
MeTasl/ioB
CniaBbl MeTaJIIOB.

. N http://school-
15 ONeKTPOXUMUUECKUH DSl HAaTIPSPKeHUH ,
collection.edu.ru
MeTas/ioB
XUWMHUUeCKHe CBOMCTBA BayKHEUIITNX
. . . http://school-

16 MeTasuIoB (HaTpU, Kanu, KanbLui, )

. . N collection.edu.ru
MarHui, aFOMUHUN) U UX COeJUHEeHUM

17 XvMHYecKue CBOKWCTBA XpoMa, MeJu U http://school-

UX COeJMHEeHUU collection.edu.ru

18 XUMHUeCcKHe CBOMCTBA I[MHKa, JKeje3a http://school-

1 UX COeIMHEeHUU collection.edu.ru
[Mpaktryeckast pabora Ne 2. "Perienne
P P http://school-

19 3KCIIepUMeHTabHBIX 3a/jau 110 TemMe ,

" collection.edu.ru
«Metanibi»
HemeTansbl, uX 1osio)xeHve B

20 [Teprioanueckoi cucTeMe XUMUUECKHUX http://school-
snemeHToB []. I. MeHziesieeBa U collection.edu.ru
0Cc0OeHHOCTH CTPOEHUsI aTOMOB
dusryeckue CBOMCTBAa HEMETa/I/IOB.

71 AnnoTponusi HeMeTas/uUI0B (Ha pUMepe http://school-
KMCJI0po/ia, cepbl, hocdopa u collection.edu.ru
yrJjiepojia)

22 XuMHudeckre CBOHCTBA rajioreHoB, http://school-
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CephbI U UX COG,ZLI/IHGHI/Iﬁ

collection.edu.ru

XuMHueckre CBOMCTBa a30Ta, hocodpa

http://school-

23 . .

Y UX COeJUHEeHUU collection.edu.ru

24 XrMHyecKue CBOMCTBa YIeposa, http://school-
KPeMHUS U UX COeJUHEeHUU collection.edu.ru

9t [TpyMeHeHVe BayKHEMILIMX HEMeTaslioB http://school-

Y UX COeIMHEeHUU collection.edu.ru
O06o00611eHre ¥ cCTeMaTH3alys 3HaHUH

6 o Teme «HemeTtannbi». Beruncienus http://school-

10 YpaBHEHUSIM XUMUYeCKUX pPeakLvii collection.edu.ru
Y TEpPMOXUMHUYECKHE PaCYEThI
[MpakTryeckast pabora Ne 3. «PerieHue

P P http://school-

27 5KCIIepUMeHTabHbIX 3a/lay 10 Teme _

" " collection.edu.ru
Hemetanibr"»

)8 KoHTposibHast paboTa 1o TeMam http://school-
«MeTanibsi» U «HemeTanmb» collection.edu.ru
Heopranuueckue 1 opraHuueckye

P P http://school-
29 Ku1oTel. Heoprannueckue u _
collection.edu.ru
OpraHuyeckre OCHOBaHUS
AmMdoTepHbIe HeopraHUuecKue 1

30 OpraHvyecKre COeMHEeHUs. http://school-
['eHeTnueckasi CBA3b HEOPraHUYECKUX U collection.edu.ru
OpraHuyYecKHX BellecTB
Posb xumuK B 0becrieueHUN

31 9K0JIOTUYECKOU, SHEepreTUuecKon u http://school-
MTUIIeBOM 6e3011aCHOCTH, Pa3BUTUN collection.edu.ru
MeJULIUHbI

32 [pencraBnenus 06 0OLMX HAYYHBIX http://school-
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TMPpUHLHITIAX IMTPOMBIIIJIEHHOI'O
moj1iyueHud BaXKHEHIIHX BelecTB

collection.edu.ru

UesioBeK B MUpe BeLeCcTB U

http://school-

33 .
MaTepHasoB collection.edu.ru
http://school-
34 XUMUA U 34,0pOBbe UesioBeKa S0

collection.edu.ru

OBHIEE KO/IMYECTBO YACOB I10
[TPOI'PAMME

34
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YUYEBHO-METO/JUYECKOE OBECIIEYEHHWE OBPA30OBATEJ/IbBHOI'O
ITPOLIECCA
OBA3ATEJ/IBHBIE YYEBHbBIE MATEPHUAJIBI /I YYHEHUKA

* Xumusi, 11 knacc/ I'abpuensia O.C., O611ecTBO € OrpaHUYeHHON OTBETCTBEHHOCTHIO
«IPODA»; AkinonepHoe o611iecTBo «M3aaTenbcTBo «IIpocBeleHe»

» Xumus, 11 xknacc/ T'abpuensa O.C., OctpoymoB W.T'., Cnagkos C.A., AKIIMOHEpHOE
obmiecTBo «M3maTenbcTBO «IIpocBerieHue»

» Xumus, 10 xkrnacc/ T'abpuensa O.C., OO6I11eCTBO C OrpaHUUEHHON OTBETCTBEHHOCTHIO

«IPODA»; AkioHepHoe o611iecTBo «M3aatenbcTBo «IIpocBeleHe»

METO/JUYECKUWUE MATEPUAJIBI /I YUUTEJIA

ONPPOBBIE OBPASOBATEJ/IBHBIE PECYPCbhI 1 PECYPCBI CETU UHTEPHET

http://fcior.edu.ru

http://school-collection.edu.ru

http://college.ru/himiya/

https://chemege.ru/
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