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IMNOACHUTEJIBHASA 3ATINCKA

[Tporpamma 1o XMMHH Ha YPOBHe cpefHero o0ijero obpa3oBaHust pa3paboTaHa Ha OCHOBE
depepanbHOTo 3aKoHa 0T 29.12.2012 Ne 273-®3 «O06 obpa3zoBanuu B Poccuiickoit @eneparym»,
TpebOBaHMI K pe3y/ibTaTaM OCBOeHHUsl (efepasbHONM 00pa3oBaTe/bHOM MPOrpaMMbl CPeJHET0
obmiero o6pasoBanusi (POIT COO), mpexacraBieHHbIXx B DefepanrbHOM TOCYJAapCTBEHHOM
obpa3oBaTenbHOM ctaHgapte COO, ¢ yuétom KoHreniuu mnpernojaBaHus yueOHOTO rpeaMeTa
«Xumusi» B oOpa3oBaTelbHBIX OpraHu3anusax Poccuiickoii ®Pefeparuv, peanu3yOIMX
OCHOBHBIE OOpa3oBaTe/lbHbIe TPOrPaMMbI, ¥ OCHOBHBIX T0JIOXKeHUH «CTpaTeruu pa3BUTHS
Bocriutanuss B Poccuiickot ®epepauuyd Ha nepuog Ao 2025 ropa» (PacmopsbkeHue
[TpaBurenscTBa P® ot 29.05. 2015 Ne 996 - p.).

OcHOBY TMOJXO/OB K pa3paboTKe TpOrpaMMbl IO XHWMHU, K OIpeJe/ieHut0 o00lei
cTpaTeruu 00yueHUs], BOCITUTaHUsI U Pa3BUTHs 0OYUaroIUXCsi Cpe/iCTBaMU yueOHOTO TipeMeTa
«Xumus» s 10-11 kmaccop Ha 6a30BOM ypOBHE COCTaBW/IM KOHIIENTYa/bHbIE TTOIOXKEHUS
@®I'OC COO o B3anMO0OOYCTIOBJIEHHOCTH Iieiel, COoZiep>KaHusi, pe3yJbTaTOB OOydeHus u
TpeOOBaHU K YPOBHIO TIOATOTOBKH BBITY CKHUKOB.

Xumryeckoe o0Opa3oBaHMe, TI0Jy4aeMoe BBITyCKHHKaMH  001jeobpa3oBaTebHOM
OpraHv3aljiy, SIB/ISIETCSI HeOTheM/JIeMOW YacTbi0 MX oOpa3oBaHHOCTH. OHO  CIy>KUT
3aBepIIAOIIM 3TallOM peayn3aldid Ha COOTBETCTBYIOIEM eMy 0a30BOM YpPOBHe K/THOUEBBIX
LIEeHHOCTel, TIPUCYIIUX L[eJIOCTHOM CHCTeMe XUMUYeCKOro o0pa3oBaHUs. OTU LI€HHOCTU
KacaroTcsl TI03HaHUsI 3aKOHOB TPUPO/bl, (HOPMUPOBaHUS MHUPOBO33peHUsI U 00Iel KyJIbTypbl
ye/ioBeKa, a TaKXKe SKOJ0ruyecku OOOCHOBAHHOTO OTHOILEHWS K CBOEMY 3[J0DOBBIO U
TIPUPOZHOM cpefie. Peanu3yeTcs xuMudeckoe obpa3oBaHre 0OydYaroIUXCsl HA YPOBHE CpPeIHEero
ob1iero obpa3oBaHusi Cpe/iCTBAaMU yueOHOTO mpeiMeTa «XUMHS», COZIEP)KaHHe U TTOCTPOeHHe
KOTOpPOTO OMpejie/ieHbl B TpPOrpaMMe IO XUMHUM C yU8TOM CrieludUKU HayKu XUMUH, eé
3HaueHUs B TI03HAHUM MPUPOABLI 1 B MaTepUaTbHOM >KU3HU 00IIeCTBa, a TakKKe C YU4ETOM 00IInX
1eJield ¥ TIPUHIIAIIOB, XapaKTePU3YHOLUMX COBPEMEHHOe COCTOSIHHE CHUCTeMbl CpPeJHEero o01ero
obpa3oBanus B Poccutickoit @esepaiiyu.

XUMUS KaK 37IeMeHT CHCTeMbl eCTeCTBEHHBIX HayK UrpaeT 0coOyI0 pOJib B COBpEMEHHOU
L[UBWIM3aL[MK, B CO3J,AaHUU HOBOW 0a3bl MaTepuaabHON KyibTypbl. OHa BHOCUT CBOW BKJ/a[| B
¢dbopMrpOBaHYe palLlMOHA/bLHOTO HayUYHOT'O MBIII/IEHUS], B CO3[jaHUe L[eJIOCTHOTO TIpe/|CTaBIeHuUs
00 OKpy’>Karol[eM MHUDe KaK O eJUHCTBe TIPUPOAbI U UesloBeKa, KOTopoe OPMUPYETCS B XUMUHU
Ha OCHOBe TIOHMMaHUs BellleCTBeHHOI'0 COCTaBa OKPY’KaloLl|ero MHUpa, 0CO3HaHMs B3aUMOCBSI3U
MEe>XXy CTPOeHHEM BeILeCTB, X CBOMCTBAMHU M BO3MO>KHBIMH 00/1aCTSIMU TIPUMEHEHHSI.

TecHO B3aMMOJEWCTBYSI C JPYTMMH eCTeCTBEHHbIMA HayKaM{, XWUMHUS CTajia
HEOTheM/IEMON UaCTbi0 MHPOBOM KY/bTYpbl, HEOOXOJWMBIM YC/IOBHEM YCIELIHOro TpyjAa M
JKU3HU KaXkJoro uwieHa obimlectBa. CoBpeMeHHasi XUMUSI KaK HayKa co3ujaTesbHasl, Kak HayKa
BBICOKMX TEeXHOJIOTUM HaripaB/jieHa Ha pellleHre T/100anbHbIX MMPo6/ieM yCTOMUMBOIO pa3BUTHS
Yye/IOBeUYeCTBA — ChHIPbEBOM, SHEPreTUUYeCKOM, ITHIIEeBOM, SKOJOrMYecKoi 0e30macHOCTH |
OXPaHbI 37I0POBbSI.

B cooTBeTcTBUM € OOIMMHU 1[e/IAIMA W TIPUHIMIIAMA CpeHero o01ero obpa3oBaHUS
cozepkanure tipeaMeTa «Xumusi» (10-11 kmaccel, 6a30BbI YPOBEHb W3yUeHUsT) OPHEHTUPOBAHO
TIPEMMYILeCTBEHHO Ha OOIIeKy/JbTYPHYIO TMOATOTOBKY OOYYaromuXcsi, HeOOXOAUMYIO UM ISt
BbIpaOOTKM MMPOBO33peHUECKHUX OPUEHTHPOB, YCIEIIHOrO BK/IIOUEHUS B >KU3Hb COL[MYMa,
TIpo/ioJKeHUst 00pa30BaHusl B pa3/IMUHbIX 00/1aCTsIX, He CBS3aHHBIX HEMOCPeICTBEHHO C XUMUeH.

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



SIBJISTFOTCSI OCHOBBI 0a30BOM HAYKM: CHCTeMa 3HaHHM 110 HeOPraHWUYeCKOW XMMUH (C BKTIOUEHHEeM
3HaHWUK U3 00IIell XUMHUK) W OpraHuYecKor XxuMur. POpPMUpPOBaHKE aHHOW CHCTeMbl 3HAaHWA
TP W3yueHWU TpeAMeTa obecrieurBaeT BO3MOXXHOCTb PAaCCMOTPEHHsI BCETO MHOT000pa3us
BeIlleCTB Ha OCHOBe OOIIMX MOHSITUM, 3aKOHOB U TeOPUI XUMUU.

CTpyKTypa cofep»kaHusi KypcoB — «OpraHndeckast Xumusi» U «O011jasi 1 HeopraHuyeckast
XuUMUs» C(hOpMHUpPOBaHa B MpOrpamMme Mo XMMHUU Ha OCHOBE CHUCTEMHOIO MOJAX0/a K M3yUYeHUIO
yueOHOrO MaTepuasia U OOyC/IOB/eHa HMCTOPUYECKd OOOCHOBAHHBIM pa3BUTHEM 3HAaHWM Ha
orpefie/IEHHBIX TEeOpeTUUeCKWx YPOBHSX. Tak, B Kypce OpraHh4yeckoll XUMHUM BelllecTBa
paccMaTpUBAIOTCSl Ha YPOBHe K/IaCCUUeCKOW TeOpUU CTPOEHUs] OpraHuyecKuX COe/MHeHuH, a
Takke Ha ypOBHe CTEpeOXMMMUECKMX U 3JIEKTPOHHBIX TpeJCTaB/leHUid O CTPOEHUU BeIeCTB.
CeezieHrst 00 M3ydaeMbIX B KypcCe BeIeCTBax /JAlTCS B Pa3sBUTUM — OT YIJIEBOJOPOJOB [0
CJIO’KHBIX OMONOrMYecKU aKTHMBHBIX CoeJuHeHHI. B Kypce opraHuuyeckod XUMHM TOIy4aroT
pa3Butre chopMHpOBaHHbIE Ha ypOBHe OCHOBHOro o0irero obpa3oBaHUs TepBOHaya/bHbIe
Tpe/iCTaB/eHNUs 0 XMMUUECKOM CBSI3H, KIacCU(UKALIMOHHBIX MPH3HAKaX BeIeCcTB, 3aBUCHMOCTU
CBOMCTB Bell[eCTB OT UX CTPOEHMsI, 0 XMMHUUEeCKOM peaki[yu.

[Tog, HOBBIM yT/IOM 3peHHs B rpeaMeTe «XUMHs» 0a30BOro YpOBHSI pacCMaTpHBAETCS
W3yueHHbIi Ha YpPOBHEe OCHOBHOTO 00imiero o0pa3oBaHUSI TeOpPeTUYECKHM Mmarepuan |
¢axkToOrMUeCKMe CBeJieHUsl O BellleCTBax U XMUMHYeCKO# peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011asi ¥ HeopraHUYeckKasi XMMHs» OOyUaroI[UMCsI TIPeJJOCTaB/SIeTCs] BO3MOXKHOCTh OCO3HATh
3HaueHWe TIEPUO/IMYECKOrO 3aKOHA C OOILeTeOpeTUYeCKUX M METOOJIOTHUECKUX TO3WLIUH,
ryiybke TIOHATh HCTOPUYECKOoe H3MeHeHWe (YHKIMM 3TOrO 3aKOHa — OT o0boOiaroleit 7o
OOBSICHSIFOITIEHN U TTPOTHO3UPYIOITIeH.

EpuHasi cucTteMa 3HaHMM O Ba)KHEMILIMX BelleCcTBax, MX COCTaBe, CTPOEHUU, CBOMCTBAX U
TIPUMEHEHWH, a TakKKe 0 XUMHUUYEeCKUX peaklMsiX, UX CYIIIHOCTU U 3aKOHOMEPHOCTSIX MPOTeKaHHs
porionHsiercs B Kypcax 10 w11 KkjaccoB 3/ieMeHTaMM COJeprKaHusi, HMeRLUMU
Ky/IbTYPOJIOTMUECKUA W TIPUKIaJHOM XapakTep. OTH 3HaHWs CIIOCOOCTBYIOT TIOHMMaHUIO
B3aMMOCBSI3M XUMHMM C [JPYTMMH HayKaMH, pacKpbIBalOT eé po/ib B T[I03HaBaTeJbHONW U
TIPaKTUYeCKOM [1esiTe/IbHOCTH uesioBeKa, CIIOCOOCTBYIOT BOCIIMTAaHUIO YBakKeHHs K TpOLieccy
TBOpYeCTBa B 00/1aCTH TEOPUM U MPAKTHUUECKUX MPHUIOKEHUM XUMHU, TIOMOTAI0T BBIMTYCKHUKY
OPUEHTUPOBAThCsl B OOII[ECTBEHHO M JIMYHOCTHO 3HAUMMBIX TPoO/ieMax, CBS3aHHBIX C XUMUeH,
KPUTHUECKU OCMBIC/IMBAaTh UH(OPMALIUIO Y TIPUMEHSITh e€ [ijis TIONO0JIHeHUsl 3HaHWM, pelleHus
VHTEJIJIEKTya/IbHbIX M 9KCIepUMeHTa/IbHbIX MCC/Ie[0BaTe/bCKUX 3alau. B 11e/ioM cojeprkaHue
yueOHOTro TipeMeTa « XUMMUs» JAHHOTO YPOBHSI M3yUeHUsI ODUEHTHUPOBAHO Ha (hOpMUPOBaHUE Y
00y4JaroImyxcss MUPOBO33PeHUECKON OCHOBBI /ISl TIOHUMaHUs (UI0COPCKUX HeH, TaKUX Kak:
MaTepuasibHOe eJMHCTBO HeOPraHWUYeCKOTO ¥ OPraHNUuecKoro Mupa, 00yCI0BI€HHOCTb CBOMCTB
BeIlleCTB UX COCTaBOM M CTPOeHHeM, 1103HaBaeMOCTb MPUPOJHBIX sSIBJIEHUN MyTEM SKCIIepUMeHTa
W pellleHUsi TPOTHUBOpPeUMi MeXy HOBbIMU (PaKTaMud W TeOopeTUYeCKUMHU IpeAroChblIKaMu,
OCO3HaHWe POJIM XMMHH B PelleHWH 3KO0JIOTHUecKuX mpobsieM, a Takke MpobieM cOepesxeHuUs
SHepreTUUeCKUX pPecypCoB, ChIPbsl, CO3[,aHUs HOBBIX TEXHOJIOTUW U MaTeprasoB.

B nmnnaHe pemieHus 3a7iau BOCIUTAHWS, pa3BUTHS M COLMA/IM3AL[UM  O0YyUYarOIUXCs
MIPUHSTBIE TPOTPAMMOM TI0 XUMMM TOAXO[bl K Ofpe/le/IeHUI0 COZiepXKaHusi U TIOCTPOeHUs
npeiMeTa TIpelyCMaTPUBAlOT ()OPMUPOBaHWE YHUBEPCATbHBIX YUeOHBIX [eMCTBHUMA, MMEIOIINX
6a3oBoe 3HaueHue /71T Pa3/IMUHBIX BUZOB AeATeTbHOCTH: PelleHus 1pob/ieM, TOMCKa, aHammu3a u
00paboTku WHGpOpPMaIM, HeoOXOAUMBIX /s TPUOOpeTeHUsI OMbITa MPAaKTHUECKOW U
WCCIIe/IoBaTe/TbCKOM iessTeTbHOCTH, 3aHUMaRoLIei BaKHOe MeCTO B TI03HaHUM XUMUU.



B mpakTuKe TiperojiaBaHusi XUMHUH KaK Ha YPOBHe OCHOBHOTO 0011iero o6pa3oBaHusi, Tak U
Ha ypOBHe cpeAHero o0mjero o0Opa3oBaHWs, TIpM OIpeJe/ieHHd  COZepKaTelbHOU
XapaKTepUCTUKU 1ie/ieli u3yueHUsl TpeiMeTa HarpaB/ieHUeM T[1epPBOCTeNeHHOW 3HAauYMMOCTH
TPaJUIIMOHHO TIPU3HAETCA (HOPMHUPOBAaHME OCHOB XHUMHUECKOW HAyKM Kak 00/actu
COBPEMEHHOT'0 eCTeCTBO3HAHUS, TPAKTUUeCKOH JAesTe/lbHOCTA YelioBeKa U KaK OJHOTO U3
KOMIIOHEHTOB MHPOBOW Ky/ibTypbl. C MeTOJUUeCKOW TOUKM 3peHHMsl TaKOW ToAXo[ K
OTIpe/eJIEHUIO 1ie/iel U3yueHus MpeiMeTa SIBJIsIeTCs BITOJTHe OTpaBAaHHBIM.

CornacHO [JaHHOW TOYKe 3peHHs TJIaBHBIMHU IIeJIIMH M3yueHUs TpegMeTa «XWMUs» Ha
6a3oBoM ypoeHe (10 -11 Ki1.) SIB/ISIIOTCS:

* (QopMupoBaHUe CHCTeMbl XWUMMUECKHMX 3HAaHWW KaK BaKHellllel CoCTaB/stolei
€CTeCTBeHHO-HayUHOW KapTHHBI MHpa, B OCHOBe KOTODOH Jie)KaT K/ItoueBble TOHSTHS,
(dbyHamMeHTa/lbHbIe 3aKOHBI W TEODUM XWMUH, OCBOEHHE si3blKa HAayKH, YCBOeHHEe U
MOHMMaHWe CYIIHOCTHA JOCTYIHBIX O0O0O0OIIeHHI MHPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJIEHHE C UCTOPUEel X Pa3BUTHS U CTAaHOBJIEHUS,

¢ (dopmMmupoBaHUe U pa3BUTHeE TIPe/[CTaBJIeHUN O HAYYHBIX MeTOZaX TMO3HaHUs BeIleCcTB U
XUMUWYECKUX Peakiyuii, HeoOXOAUMBIX /il IPUOOpPEeTeHUs] YMEeHUH OPUEHTHPOBAThCS B
MUpEe BeIeCTB U XUMUUECKUX SIBJIEHHUH, UMEIOIUX MeCTO B TIPUPO/IE, B MPAKTUUECKON U
TIOBCe/IHEBHOM >KU3HM;

® pa3BuTHe yMeHUW U CrocobOB [esiTeIbHOCTH, CBSI3aHHBIX C HaOmogeHrneM |
00BbsICHEHHEM XUMHWUYECKOTO 3JKCTepUMeHTa, COO/o/leHreM TIpaBWiI  Ge30racHOro
oOpaliieHust C BelljeCTBaMHu.

Hapsiny ¢ aTuM, copiep>kaTesibHasi XapaKTePUCTHKA Iie/ied 1 3a7iau U3yueHus TpeaMera B
rporpaMMe 1o XMMHUM YTOUHEeHa U CKOPPEKTUPOBaHa B COOTBETCTBUU C HOBBIMHU MPUOPUTETAMU
B cucteMe cpegHero obinero obpa3oBanus. CerofiHs B TIpernojlaBaHUM XUMHHM B OOJbIlei
CTENEHU OTJAETCA TPEeANIOUTEHHe TIPAaKTHUEeCKOM KOMIIOHEHTe COZIep)KaHUsl 00yueHus,
OPHEHTUPOBAaHHOW Ha TOATOTOBKY BBIMYCKHHWKA 00IeoOpa3oBaTeslbHONM  OpraHW3al[iH,
BJIa/Ielolero He HaOOpoM 3HaHWM, a (YHKI[MOHATHLHOW TPAaMOTHOCTBIO, TO €CTh CriocobamMu U
YMEHHUSIMU aKTMBHOTO TIOTy4YeHUs] 3HaHUW W TIPUMEeHeHUs] UX B PeaslbHOM »KU3HU [I/Is pelleHust
MPAaKTUYeCKUX 3a/1ay.

B cBs3Mu Cc 3TWMM TIpU W3yueHWH TmpeAMeTa «XWMHUsS» [JOMUHHUPYHOIee 3HaueHHe
NpUOOPETaroT Takye Lie/d U 3aaui, Kak:

ajanTauys  oOyvarIuxcs K  YCJIOBUSAM  /IMHAMWUYHO  PA3BUBAOIETOCT  MMUPa,
dbopMHpOBaHHE WHTE/NIEKTya/lbHO Ppa3BUTOM JIMUHOCTH, TOTOBOH K camMoo0Opa30oBaHMIo,
COTPY/IHUYECTBY, CAMOCTOSITE/IbLHOMY TIPUHATHIO TPAMOTHBIX peIIeHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYyalMsIX, CBSI3aHHBIX C BellleCTBaMU 1 UX TIPUMeHeHHeM;

dbopMrpoBaHUe Y OOYyYarOIMXCS K/IIOUEBBIX HABBIKOB (K/THOUEBBIX KOMIIETEHLIUH),
VMMEIIMX YHHUBepCaIbHOe 3HaueHue [I/isi Pa3/IMUYHbIX BUJIOB ZIeSITe/TbHOCTU: PellleHus pobsiem,
TOMCKa, aHamm3a U 00paboTku wHpoOpMaluy, HeOOXOAMMBIX [ TMPUOOpPETeHUs OIbiTa
JlesiTe/IbHOCTH, KOTOpasi 3aHMMaeT BaKHOe MeCTO B TMO3HAaHUM XUMHM, a TaKXKe [JIsi OL[eHKU C
TIO3UILIUI KOJIOTUUECKOM 6e30MacHOCTH XapaKTepa B/IUSHUS BELeCTB U XUMHUUECKUX TTPOIIECCOB
Ha OpraHM3M YeJjioBeKa 1 MPUPOJIHYIO Cpefly;

pa3BUTHe TI03HABaTe/IbHBIX WHTEPECOB, UHTE/IIEKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEH
00yuaroluXxcs: CIIOCOOHOCTH CaMOCTOSITe/IbHO TpHOOpeTaTh HOBBbIe 3HAHUS TI0 XUMHHM B
COOTBETCTBHUHM C >KU3HEHHBIMU MOTPeOHOCTSIMH, UCII0/Ib30BaTh COBPeMeHHbIe WH(HOPMAaIIMOHHbIe
TeXHOJIOTHH JI7Is TIOMCKA U aHa/Ii3a yueOHOU 1 HayuHO-TIOMY/IIPHOM MH(MOpPMAaIMi XMMUYeCKOTO
Cofiep>KaHus;



dbopmMHpoBaHre U pa3BUTHe Y 00yUaroIMXCs aCCOLMaTUBHOTO U JIOTUYECKOTO MBIIIIEHHS,
HaO/moaTeNlbHOCTH, COOPAHHOCTH, aKKypaTHOCTH, KOTOpble O0COOEHHO HeoOXOJUMBbI, B
YaCTHOCTH, TIPY TJIaHUPOBaHUU U TMPOBeJIeHUH XUMUUECKOT0 SKCI1epUMeHTa;

BOCITUTAaHWe Yy oOyuaroumxcs yOeXIEHHOCTM B T'YMaHHMCTUYECKOW HarpaB/ieHHOCTH
XUMUM, €& Ba)KHOW poauM B pellleHWH  Tryo0anbHBIX — Tpo6sieM  palyoOHaabHOTO
MIPUPO/IONO/Ib30BaHus], TIOTIOJIHEHHSI SHEPreTMUYeCKUX pecypcoB U COXpaHEHWs] MPUPOHOTO
DaBHOBECHsI, OCO3HaHUSI HeoOXOoAMMOCTH Oepe)KHOro OTHOIIEeHUSI K TIpPUPOJZie U CBOEMY
3/J0POBBIO, a TaK)Ke TIPUOOpPeTeHUs OMbITa UCII0/Ib30BaHUS TTO/TyUeHHbIX 3HAHWM [ TIPUHSATHS
IPaMOTHBIX pellleHHH B CUTYaLUsiX, CBA3aHHBIX C XUMUUECKUMU SIBJIEHUSIMHU.

B yueGHOM 1u1aHe cpefHero o0ijero obpa3oBaHUs TpeAMeT «XuMUs» 0a30BOTO YPOBHS
BXO/IUT B COCTaB MpeIMeTHOM 00/1acTh «ECTecTBeHHO-HayUHbIE TIPeIMEThI».

OOI1iee 4MC/I0 YacoB, OTBeJEHHBIX AJIST U3yUYeHUs] XUMHUM, Ha 0a30BOM YpPOBHe CpefHero
obiiero obpasoBanusi, coctapsisieT 68 yaco: B 10 kmacce — 34 yaca (1 vac B Hefeno), B 11
Ksacce — 34 yaca (1 yac B Hejiest0).



COJEPXAHUE OBYYEHUSA
10 K/TACC
OPTAHNYECKASA XUMUSA

TeopeTnueckue 0CHOBbI OPraHM4eCKOM XUMHHU

[TpegmeT opraHMYecKoOl XMMHU: eé BO3HUKHOBEHHe, Pa3BUTHE U 3HaueHWe B IOJyYeHUH
HOBBIX BellleCTB U MaTepyasoB. Teopusi CTpoeHUs: opraHnyeckux coeprHenn A. M. bytieposa,
eé OCHOBHble mMon0XeHUsl. CTPYKTypHble (OpMy/bl OpraHuMuecKux BellecTB. ['omosorus,
y30Mepust. XMMuJeckas CBsi3b B OpraHMueCKUX COeJMHeHUsIX — OIMHapHble U KpPaTHbIE CBSI3U.

[lpeacraBnenre o0  Kjaccu(uKaluyMu — opraHMueckux — BemlecTB.  HomeHksaTypa
OpraHUYecKHMX COeJUHEHUM (chcTeMaTHuecKas) W TpUBHalbHble Ha3BaHWS Ba)KHEUILIMX
Tipe/iCTaBUTe/Iel K/IaCCOB OPraHMYeCKUX BelllecTB.

OKCrepuMeHTasbHble MEeTO/Ibl M3yUeHMs BellleCTB U UX IpeBpallleHui: 03HaKOMJ/IeHHe C
obpasijamMy OpraHMuYecKMX BellleCTB M MaTepHajaM{ Ha WX OCHOBe, MO/eJTMPOBaHHe MOJEKYJI
OpraHM4yecKHWX BelleCcTB, Ha0O/IOfleHMe W ONMCAHWe JIeMOHCTPALMOHHBIX OIBITOB  TI0
TIpeBpallleHNI0 OPraHNUeCKUX BelleCTB MPY HarpeBaHWU (TU1aB/ieHre, 00yTMBaHe U TOPeHHe).

Yrnesopopoasl

AsKaHBI: COCTaB U CTpPO€HMe, TOMOJIOTUUeCKWW psf. MeTaH M 3TaH — NpoCTeullre
Tpe/iCTaBUTe/I ajKaHOB: (U3WUYecKWe W XUMHUUYeCcKWe CBOMCTBA (peakuyy 3aMelleHus |
rOpeHUsi), HaXOXK/ieHre B IPUPO/ie, MoTy4YeHre U IPUMeHeHue.

AnKeHBI: COCTaB U CTPOEHHE, TOMOJIOTMUECKUH psifi. DTWIeH U NPONU/IeH — MpOoCTellne
Npe/iCTaBUTe/IM a/KeHOB: (PU3MUecKue M XUMHUUecKue CBOWCTBAa (peakLuM TI'MJpUPOBaHUS,
rajoreHMpoOBaHus, I paTalii, OKUCIeHNs U MoIMMepy3aLiu), IoJy4yeHre U IpUMeHeHHe.

Ankaguensl: Oytaguen-1,3 u metwnOytagueH-1,3: cTpoeHUe, Ba)KHEMIINE XUMHYeCKHe
CBOMCTBA (peakuus nomMmepusanuu). [lonyyeHre CUHTETUUECKOTO KayuyKa U pe3UHBI.

AnKuHBL: COCTaB ¥ 0COOEHHOCTH CTPOEHUs, TOMOJIOTUYeCKWM psii. ALeTUIeH —
MPOCTEeMNIINY Mpe/CTaBUTe b alKMHOB: COCTaB, CTPOeHUe, (PU3nUecKre U XMMUYeCcKre CBOKCTBA
(peakuyy ruipUpoBaHusl, raloreHUpoBaHusl, ruipaTaliii, TOpeH s ), oyueHre U IpUMeHeHue.

Apenbl. BeH3o/: cocTaB, cTpoeHue, ¢u3uUeckKMe W XUMHYeCKHe CBOWCTBa (peakLUu
rajJoreHMpoBaHUsl M HUTPOBaHMs), IOJyueHWe W IpuMeHeHue. Toayon: cocmas, cmpoeHue,
¢usuveckue u xumuueckue ceoticmea (peakyuu 2a102eHUPOBAHUSI U HUMPOBAHUSL), NOAyUeHue U
npumeHeHue. 'TOKCMUHOCTb apeHOB. ['eHeTnMueckast CBA3b MeXAY  YIJIEBOZOPOZAMH,
TIpUHA/JIeKallUMU K pa3/IMuHbIM Kjlaccam.

[TpypoHble UCTOUYHMKHU YIJIeBOoOpoAoB. [IpUpo/HbIN ra3 v MomyTHble He@TsHbIe Tasbl.
Hedpts u eé mnpoucxoxieHre. Criocobbl rmepepaboTku He(pTH: TeperoHKa, KpeKUHT
(TepMUYECKU, KaTaTUTUUeCKUit), muposu3. [IpoaykThl nepepaboTku HeTH, UX TIPUMEHeHe B
TIPOMBILIEHHOCTH U B ObITY. KaMeHHBIH yrosib ¥ MPOAYKTHI ero riepepaboTKy.

OKcrepuMeHTabHble MEeTO/Ibl M3yueHMs BellleCTB U MX IpeBpallleHui: 03HaKOMJ/IeHHe C
obpasrjaMu 1jaacTMacc, KayuyykoB U pe3uHbl, Kosutekiyn «HedTe» u «Yronb», MogenpoBaHuie
MOJIEKyJl YTJIEBOZOPOJOB M TajlOreHONPOU3BOAHBIX, TPOBeJeHre IPAKTUYeCKOW pabOoThI:
TI0JIyuyeHye 3TU/IeHa U U3yUYeHHe ero CBOUCTB.

PacuétHbie 3agaumn.




Bblunc/ieHust 10 ypaBHEHMIO XWUMWUYECKOW peakiuu (Macchl, 00bEMa, KOIMUecTBa
VCXOJHOTO BelecTBA W/IM TIPOJYKTa DeakLMM I0 HM3BECTHBIM Macce, 00BEMY, KOTMYECTBY
OJJHOTO U3 UCXOJHBIX BeIleCTB WU MPOJYKTOB peaKL1h).

Kucnopopacoaepxaiye opraHnyeckue coeuHeHUs!

[IpesenbHble OJHOATOMHbIE COUPTHL. MeTaHO/N W 3TaHO/I: CTpPOeHWe, (U3NYecKue |
XMMHUUECKHe CBOWCTBA (peaklMu C aKTUBHBIMU MeTajjlaMH, TajJoreHOBOJOpO/aMH, TOpeHUe),
ripuMeHeHre. BoziopojHble CBSI3W MeX/y MOJieKyJaMU CUPTOB. [lelicTBMe MeTaHO/1a U 3TaHO/a
Ha OpraHv3M uejioBeKa.

MHoroatomMHbie CHUPTHI. JTWIEHIVIMKOAb UM TJIMLEPUH: CTpoeHue, Qusnyeckue U
XMMHYeCKHe CBOMCTBA (B3aMMO/IeHCTBYE CO LeJIOYHBIMU MeTa/l/laMH, KaueCTBeHHasi peakLvs Ha
MHOTrOaTOMHbIe COMPTHI). [lelicTBMe Ha oOpraHusM uesioBeKa. I[IpuMeHeHue TI/MLepUHA U
STUJIEHTJIUKOJIS.

deHON: CTpOeHWe MOMeKyJ/bl, (uU3nueckhe W XUMUYeCKHe CBOWCTBA. TOKCHMUHOCTH
deHona. [TprumeHeHUe (eHoIIa.

Anbperuzibl M KemoHbl. PopManbjerus, aleTanbJeruj: CTpoeHWe, Gu3NUecKue U
XUMUUeCKUe CBOMCTBa (peaklUMM OKWUC/eHUSI U BOCCTAaHOBJIEHWS, KaueCTBEHHbIE peaKLUn),
ToJiyuyeHre U puMeHeHue.

O/JHOOCHOBHBIE TIpeZie/ibHbIe KapOOHOBBIE KUCIOTHI. MypaBbHHasi U YKCYyCHasi KAC/IOTBI:
cTpoeHue, (pu3nueckrue U XMMUUYECKHe CBOMCTBA (CBOKMCTBA, OOIIHMe [Jis K/lacca KUC/IOT, PeakIus
TepudUKaliM), TojyueHMe W TipuMeHeHuWe. CTeapuHOBasi M OJIeMHOBas KMCJIOTHI Kak
TIpe/ICTaBUTe/IM BBICIIMX KapOOHOBBIX KMCJIOT. Mbifa KaK COJIM BBICIIMX KapOOHOBBIX KUC/IOT,
WX MotoIIlee JleliCTBUe.

CnoxxHble 3QUpbl KaK MPOM3BO/IHbIE KapOOHOBBIX KUC/IOT. ['MPONN3 C/IOKHBIX 3(HUPOB.
JKupsl. I'naponus xupos. [IpuMeHeHue )XUpoB. bruosoruyeckas poJib KUPOB.

YrieBosbl: cOCTaB, KaacCU(pUKalLs yrieBoJoB (MOHO-, IU- U MofMcaxapu/ibl). I'iroko3a —
TIPOCTeMIIINKT MOHOCAXapH/: OCOOEHHOCTH CTPOEHHS] MOJIEKYJIbl, (HU3MUeCKre U XUMHUUYEeCKHe
cBolcTBa (B3auMmogelicTBue c ruzpokcuzom Mmeau(ll), okucieHue aMMUayHbIM pacTBOPOM
okcuga cepebpa(l), BoccraHOB/eHHWe, OpOXKeHUe TJIIOKO3bl), Haxox/jeHWe B TpPUPO/e,
nipuMeHeHue, brosioruueckasi posib. @orocuHTe3. Ppykro3a Kak U30Mep IJIFOKO3bI.

Kpaxman v uentosio3a Kak MpUpojHble noaumepbl. CTpoeHre Kpaxmasa M Le/TH0/03bl.
dusnyeckre U XMMUUeCKHe CBOMCTBA Kpaxmasa (THApPOo/In3, KaueCTBeHHasi peakLiys C M0JI0M).

OKCIepyuMeHTaibHble MeTO/Ibl M3yUeHHsl BelleCTB W WX TMpeBpallleHui: TpoBejieHue,
HaO/FoIeHWe W OMMCaHWe JIEMOHCTPALMOHHBIX OMBITOB: TOPeHWe CITUPTOB, KauyeCTBEHHbIE
peaklUd OJHOATOMHBIX COUPTOB (OKWC/AeHWe 3TaHosia okcugom Meau(Il)), MHOroaromMHbIX
CIUpPTOB (B3auMOJelcTBUe raulepuHa ¢ ruapokcugom megu(Il)), anbaeruoB (okucaeHue
aMMHauHbIM pacTtBopoM okcuzaa cepebpa(l) u ruzapokcupom wmeau(Il), B3aumogelicTBHe
KpaxMasa C HOZOM), TIpOBe/leHWe TIpaKTUueckoil paboThl: CBOMCTBA pacTBOpa YKCYCHOM
KUCJIOTBI.

PacuéTHble 3a7aun.

Bblunc/ieHusi 10 ypaBHEHMIO XWUMWUYECKOW peakiuu (Macchl, 00bEMa, KOIMUecTBa
WCXO/HOTO BeI[eCTBa WM TIPOAYKTa peaklUyd T0 W3BeCTHBIM Macce, 00BEMY, KOIMUYECTBY
OJJHOTO M3 UCXOJHBIX BeI|eCTB WX MPOJYKTOB PeaKLiu).

A3oTcozeprkalue opraHuyeckye CoeIMHeHusI.

AMUHOKUCIOTEI Kak am@oTepHble OpraHd4yeckue coejuHeHUs. Dusnueckue U
XMMHUUYECKHe CBOMCTBA aMHHOKUC/IOT (Ha mMpuMepe IJ/MLMHA). buonornueckoe 3HaueHue
aMUHOKUCJIOT. [TenTuapbl.



benku Kak TNpUpOJHBIE BBLICOKOMOJIEKY/ISIpHbIe COe/liHeHWs. [lepBUYHasi, BTOpPUYHAS U
TpPeTWYHasi CTPYKTypa OeqKOB. XWMWUecKHe CBOHCTBA O€NKOB: TUAPOJU3, [eHaTyparvs,
KaueCTBEHHbBIE PeaKI[UH Ha OesKu.

OKCrepuMeHTalbHble METO/IbI M3yueHMs BEIeCTB W WX MpeBpallleHui: Hab/rofieHne 1
OTHCaHWEe JIEMOHCTPAI[MOHHBIX OIBITOB: JeHaTypalysi OenKoB TIpM HarpeBaHUM, I|BETHBIE
peakiuu OeKoB.

BBICOKOMOJIEKY/ISIPHbIE COeJHHEHHS

OCHOBHBIE TIOHATHSI XUMWUW BBICOKOMOJIEKY/ISIDHBIX COeQVHEHUI: MOHOMep, TIOJMMep,
CTPYKTYPHOe 3BE€HO, CTeleHb I0JIMMepHU3al[iM, CpefHssi MOJieKy/sipHass Macca. OCHOBHBbIe
METOZIbl CUHTE3a BhICOKOMOJIEKYJ/IIPHBIX COeIMHEHHUM — MTOJTUMepHU3al[is U TIOJTMKOHZIeHCal[Usl.

OKCrepuMeHTalbHble METO/IbI U3yUeHUs BeIleCTB U MX TPeBpallleHui: 03HaKOMJ/IEHHUe C
oOpa3iiaMu MPUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KayuyKOB.

Me>XIipeJMeTHBIE CBSI3U.

Peanu3aiiyisi MeXXIIPeJIMETHBIX CBSI3€M MPHW M3yYeHUM OpraHuveckod xumuu B 10 Kacce
OCYIIIECTB/IIETCS Uepe3 MCI0/b30BaHWE KaK OOIMX eCTeCTBEHHO-HAYUHBbIX TOHATHH, TakK U
TIOHSITHH, SIBJISFOIIAXCS CUCTEMHBIMU [I7Is1 OT/Ie/TbHBIX TIPeIMETOB eCTeCTBEHHO-HAYYHOTO LIUK/IA.

OO1e ecTecTBeHHO-HAyUHble TIOHSTHUS: SIBJIeHWe, HAy4HbIA (DakT, TUIOTe3a, 3aKOH,
TEOpWsl, aHalu3, CUHTe3, KIacCU(UKaLUs, TepUOJUYHOCTb, Hab/ro/leHne, W3MepeHue,
9KCTIEPUMEHT, MO/Ie/TUPOBAHKE.

du3KKa: MaTepusi, SHEPTHsl, Macca, aTOM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUUeCKUN YPOBEHb,
BeIIIeCTBO, Te/I0, 00BEM, arperaTHoe COCTOSIHHE BEI[eCTBa, (U3UUEeCKUe BETMUUHBI U €JUHHULIBI
WX U3MEPEHUs.

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

['eorpadust: MUHepaJsibl, TOPHBIE TIOPO/IbI, TTOJIe3HbIE NCKOTIaeMble, TOTUIUBO, PECYPCHI.

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



IINMTAHUPYEMBIE PE3YJIBTATBI OCBOEHUA IIPOI'PAMMLBI 110 XMMHWM HA
FA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHHIA

JINHHOCTHBIE PE3YJIbTATDBI

@®I'OC COO ycraHaB/nvBaeT TpeboBaHUS K pe3yibTaTaM OCBOEHUsI OO0yuarolUMHCS
nporpaMM cpefiHero o6iiero obpa3oBaHust (INUHOCTHBIM, MeTalipeMeTHbIM U TIPeJMETHBIM).
HayuHo-MeTOWYeCKOM OCHOBOM /i1 pa3pabOTKU TUIaHUPYEMBIX De3y/bTaTOB OCBOEHUS
TIporpaMM cpeZiHero o01rero oo6pa3oBaHUs SBJISIETCS CUCTEMHO-AeATeTbHOCTHBINA TIOAXO/I.

B cooTBeTCTBHMM C CUCTEMHO-/IeATe/IbHOCTHBIM TOAXOJJOM B CTPYKTYpe JIMUHOCTHBIX
pe3y/bTaTOB OCBOEHHUsI TpeaMeTa «XWMHs» Ha YPOBHe cpegHero o6ijero o6pa3oBaHUs
Bbl/le/IeHbI C/Ie[lyIOIIe COCTaB/ISIoLIMe:

0CO3HaHHe O0YYaroLMMUCS POCCUHCKONW TPa)KAAaHCKOM HAEHTUUHOCTH — TOTOBHOCTH K
CamMOpa3BUTHIO, CAMOCTOSITE/IbBHOCTU U CaMOOIIpe/ie/IeHUI0;

Ha/Inyrie MOTUBALU K 00yUueHH1o;

1jeJieHarpaB/IeHHOe Pa3BUTHE BHYTPEHHUX YOeXXIeHWN JIMYHOCTA Ha OCHOBE KJTHOUEBBIX
L[eHHOCTel ¥ UCTOPUUECKUX TPaAuLii 6a30BOM HayKU XUMUHY,

TOTOBHOCTb M CIIOCOOHOCTH OOYUaroIIMXCsi PYKOBOZCTBOBAaTbCS B CBOEM [1eATeIbHOCTH
L[eHHOCTHO-CMBICJIOBBIMA ~ YCTAHOBKaMH, TPUCYLIUMM L[eJIOCTHOW CHUCTeMe XHWMHYEeCKOro
obpa3oBaHus;

Ha/lMyue TPaBOCO3HAHUSI SKOJOTUYECKON KYIbTypbl M CMOCOOHOCTH CTaBUTh LieIM U
CTPOUTD JKU3HEHHbIE I1/1aHBbl.

JINUHOCTHBIE pe3y/bTaTbl OCBOEHHUSl TpeAMeTa «XHUMHUsI» [JOCTUTalOTCd B eJWHCTBE
yueOHOM U BOCIUTATeNbHOW [IeTeIbLHOCTH B COOTBETCTBUM C T'yMaHUCTUYECKUMU,
COLIMOKY/IbTYPHBIMM, /1yXOBHO-HPAaBCTBEHHbIMUA LIEHHOCTSIMM M HJeajaMu  POCCHICKOTO
TPa’KJaHCKOTO 00IIlecTBa, MPUHATLIMA B OOIeCTBe HOpPMaMH M TpPAaBWIaMH TIOBEJIEHUS,
CITOCOOCTBYIOIIMMH TIPOL[ECCaM CAMOTIO3HAHUS, CAMOPA3BUTHSI U HPAaBCTBEHHOTO CTAHOBJIEHUS
JTMYHOCTH 00YYarOIIXCSl.

JIMUHOCTHBIE pe3y/bTaThl OCBOEHUS MpeAMeTa «XUMHUs» OTPakaloT COPMHUPOBAHHOCTH
OTbITa TI03HABaTeJIbHOM W TIPAaKTUYeCKOW [leATeJIbHOCTH OO0yYarolluxcs T0 peasu3aluu
TIPUHSTBIX B 00IIIeCcTBe [IeHHOCTel, B TOM YKCJ/ie B YaCTH:

1) rpakAaHCKOr0 BOCITUTAHMA:

0CO3HaHUsI 00YYAOLUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00513aHHOCTEH, YBaXKeHHUsST K
3aKOHY U MPaBOMOPSIAKY;

TpeJiCTaB/eHNss O COLMaJbHBIX HOpMax W IpaBWIaX MeXJIMYHOCTHBIX OTHOILLIEHWH B
KOJI/IEKTHBE;

TOTOBHOCTU K COBMECTHOM TBOPUECKOH JIeTe/IbHOCTU TPH CO3JaHUM YUeOHBbIX MTPOEKTOB,
pelilieHUH yueOHBIX U TT03HaBaTe/IbHBIX 3a/1ay, BBIMOJHEHUN XUMUYECKUX SKCTIePUMEHTOB;

CIOCOOHOCTH TIOHUMATh U TIPUHUMATh MOTUBbI, HAMEPeHHs1, JIOTUKY U apryMeHTbI APYTUX
TIpY aHaJT|3e pa3/IMuHbIX BUJOB yueOHOU JesTeTbHOCTH;

2) IaTpMOTHYECKOT0 BOCIIUTAHMS:

L[EHHOCTHOTO OTHOILLIEHUSI K HCTOPUYECKOMY M HAyYHOMY Hac/eJUI0 OTeueCTBEHHOU
XUMUH;

yBa)KeHUs1 K TIPOLIeCCY TBOpUYeCTBa B 00/IaCTW TEOPUM M TIPAKTHUECKOTO TPHUMeHEeHHUs
XUMUHM, OCO3HAHHUSI TOTO, UTO ZOCTW)KEHWS HayKU eCTh pe3yJbTaT JJIMTe/IbHbIX HabJoJeHuH,
KPOMOT/IMBBIX 3KCIIEPUMEHTA/IbHBIX TTIOUCKOB, TTIOCTOSTHHOTO TPY/a YYEHbBIX U NPAKTHKOB;



WHTepeca M T[I03HaBaTe/NbHBIX MOTHBOB B TIOJYYEHUM U TIOC/IEAYIOIIEM aHa/In3e
vH(bOpMaLMK O TlepPe/OBbIX JOCTW)KEHHSIX COBpEMEeHHON 0TeueCTBeHHON XUMUU;

3) AYXOBHO-HPABCTBEHHOT'0 BOCITUTAHUS:

HPABCTBEHHOT'O CO3HAHMSI, 3TUUYECKOT0 TTIOBe/IEHHSI;

CTIOCOOHOCTH  OLIeHMBATh CHUTYal[dM, CBsI3aHHbIE C XUMHYECKUMM SIBJIEHUSIMHM, |
NIPUHUMATb OCO3HAaHHbIe pellleHUs, OPUEeHTHPYSIChb Ha MOpa/JibHO-HPAaBCTBEHHbIE HOPMBI U
1[eHHOCTH;

TOTOBHOCTH OL|eHMBATh CBOE TOBeIeHWe W TIOCTYIIKA CBOWX TOBapHIed C TTO3ULMM
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCTe[CTBUN ITHUX MTOCTYTIKOB;

4) dbopMupoBaHHsA Ky/JIbTYPhI 310POBbA:

TIOHUMaHUs 1[eHHOCTel 370poBoro u 0Oe3omacHOro obpa3a >KW3HH, HeoOXOAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHUS K COOCTBEHHOMY (hU3UUECKOMY U IICUXUUECKOMY 3/]0POBbIO;

cobmoieHys TIpaBusl Ge30racHOTO oOpallieHusi C BellecTBaMU 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 aKoroJs,
HapKOTHKOB, KypeHus);

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
HarpaB/IeHHOCTH (B paMKaX CBOEero Kjacca, IIKOJIb);

WHTepeca K TMPaKTUUeCKOMYy HM3y4YeHHIO0 Tpodeccuid pa3/iiyHOro pojia, B TOM UHC/Ie Ha
OCHOBe TIPUMEeHeHHUs TIPeJMETHBIX 3HAHUM T10 XUMUWY;

yBakeHUs K TPY/ly, IFOZSIM TPy/ia ¥ pe3y/bTaTaM TPYZAOBOM /leaTebHOCTH;

TOTOBHOCTM K OCO3HAaHHOMY BbLIOODY WH/MBH/ya/JbHOW TPAaeKTOpuu 00Opa3oBaHus,
Oyayieli mpodeccuy U peann3aliii COOCTBEHHBIX KU3HEHHBIX TJIAHOB C YUETOM JIMUHOCTHBIX
WHTEpPeCcoB, CIIOCOOHOCTel K XMMHUH, UHTEPeCOB U MoTpebHOCTel 0b11iecTBa;

6) 3K0/I0rHuecKoro BOCIUTAHUSA:

9KO0JIOTHUECKH 11e/ilec000pa3HOro OTHOLIeHUs K MPUPO/ie, KaK UCTOUHUKY CYII[eCTBOBaHMUS
>KU3HU Ha 3emJie;

TIOHUMaHUs T7100a7TbHOTO XapakKTepa KOJIOTHYeCKUX MPOo0JieM, BIUSTHUS SKOHOMUYECKUX
TMPOLIECCOB Ha COCTOSTHUE MPUPOJHOW U COLIMaIbHOU CpeJibl;

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

AaKTUBHOTO HETIPUSTUSI AeMCTBUM, MPUHOCSIIHUX BpeJ OKpPY)Karolleil TpUPOJHOU cpefe,
yMeHHs1 TIPOTHO3UPOBATh Heb/arornpusiTHble KOJIOTHUeCKHe TIOCTe[CTBUS TIPePUHUMAaeMbIX
JleliCTBUM U TIpeioTBpallaTh UX;

Ha/IMYUsi Pa3BUTOTO SKOJIOTUUYECKOTO MBIIUIEHHS], IKOJOTHUECKOW KYJIbTYPhl, OIbITA
JesTeTbHOCTH  JKOJIOTUYEeCKOM  HAarpaB/eHHOCTW, YMEHHUSI PYKOBOZCTBOBaTbCSI HWMH B
TI03HaBaTe/IbHOW, KOMMYHUKAaTUBHOM W COLMA/IbHOM MPaKTHKe, CTOCOOHOCTH ¥ YMEHUsT aKTUBHO
TIPOTUBOCTOSITh UJIE0/IOTUU XeMO(OoOHH;

7) LIeHHOCTH HAyYHOT'0 TO3HAHUS:

cchOpMHUPOBAaHHOCTY MUPOBO33DEHUs], COOTBETCTBYIOIIEr0 COBPEMEHHOMY YPOBHIO
Pa3BUTHSI HAYKU U 0011[eCTBEeHHOW TIPAaKTHKY;



MOHUMAaHUs CHelU(PUKA XUMUU KaK HayKh, OCO3HaHUsi eé poiu B (POPMUPOBAHUU
PaL[IOHAIBHOTO HAYYHOTO MBIIIJIEHHS], CO3Z,aHUH 1IeJIOCTHOTO TPeJCTaBIeHus 00 OKpY»KarolieM
MUpe KaK O e[MHCTBe TIPUPO/bI M 4YesioBeKa, B TO3HAHWU TMPUPOJHBIX 3aKOHOMEPHOCTeN U
peliieHUH MpobJieM coxpaHeHUs! IPUPOJHOT0 PaBHOBECHS;

yOeXXAEHHOCT B 0CO0OM 3HAUMMOCTH XUMUU [I/I1 COBPEMEHHOW LMBWIM3ALUU: B eé
I'YMaHUCTUUECKON HalpaB/IeHHOCTA M Ba)KHOW pOJIM B CO3[jaHMM HOBOM 0a3bl MaTepHa/bHOM
KYJIbTYPBI, PellleHUH r100ambHbIX TIPo0/eM yCTOMUMBOIO Pa3BUTHSL UesIOBEUeCTBA — ChIPHEBOM,
JHEPreTHUeCKOW, TIMIEeBOM W 3KOJOTWYeckod 0e30MacHOCTH, B Ppa3BUTHH Me[UIUHBI,
obecrieyeHUH YCJIOBUM YCIIEITHOTO TPY/ja ¥ SKOJIOTHUeCKH KOM(MOPTHOMN YKU3HU KaXKI0T0 U/ieHa
o0111ecTBa;

€CTeCTBEHHO-HayYHOW TpPaMOTHOCTU: TIOHMMaHHsl CYI[HOCTA METOJOB TI03HaHUS,
WCTO/b3YEeMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIO/Ib30BaTh TOyYaeMble 3HAHUS [IIsI
aHa/iM3a ¥ OOBSCHEHUS SIBJIEHHUU OKPY’Kaloll[ero MUpa M MPOUCXOAAIIUX B HEM H3MEHEHWH,
yMeHHUs1 fiesiaTb 000CHOBaHHBIe 3aK/IF0UeHUsI Ha OCHOBe HayYHbIX ()aKTOB M UMEOLUXCS JAHHBIX
C LieJIbIO TI0/TyUeHHsl JOCTOBEPHBIX BbIBO/[OB;

CIIOCOOHOCTH CaMOCTOSITE/TBHO MCIIO/Ib30BaTh XUMUYeCKHe 3HAHUS JIJIs pellieHus Tipobiem
B PeasibHbIX )KU3HEHHbIX CUTYyaLUsIX;

VHTepeca K M03HaHHUIO U UCCIe[j0BaTeIbCKOM [1esiTe/IbHOCTH;

TOTOBHOCTU W CTHIOCOOHOCTM K HerpephiBHOMY 00pa30BaHMI0 M CamMO00pa30BaHUIO, K
AaKTUBHOMY TIOJIy4YeHHUIO HOBLIX 3HAHUM 110 XWUMWUA B COOTBETCTBUU C IKU3HEHHBIMU
MOTpeOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSIM TpyJa B Ppa3IduHbix cdepax mpodeccroHaIbHON
JlesiITeIbHOCTH.

METAIIPEAMETHBIE PE3YJ/IbTATbBI

MerTarpeiMeTHble pe3y/IbTaThl OCBOEHUSI yueOHOro mpeaMera «XWMHsS» Ha ypPOBHe
cpezHero o61iero 006pa3oBaHus BK/IIOYAIOT:

3HauuMble [y (HOPMUPOBAHUS MHPOBO33PeHUs] O0YUarOIIUXCS MeXXAWUCIUTUIMHAPHbIE
(Me>XTipeMeTHbIe) 00L[eHayUHble TTOHSATHSI, OTPa)Kalollye 11eJIOCTHOCTh HayYHOUM KapTUHBI MUpa
U crielpUKy MeTOo/I0B TI03HaHMsI, UCII0/Ib3YeMbIX B €CTeCTBEeHHBIX HayKax (MaTepusi, BEI|eCTBO,
SHeprus, siBleHue, TPOLecC, CHCTeMa, HayuyHbI (akKT, MPHUHLUI, TMIOTe3a, 3aKOHOMEePHOCTb,
3aKOH, TeOopHsl, UCC/ie/JoBaHre, Hab/IFo/jeHre, M3MepeHye, SKCIIepIMEHT U JIpyTHe);

yHUBepcalbHble  ydyeOHble — nelicTBusi  (T03HaBaTeslbHble,  KOMMYHHUKAaTHBHEIE,
peryisaTuBHble), obecreunBaromue (opmupoBaHue (YHKIMOHAJIBHOM TIPaMOTHOCTH U
COLIMa/TIbHOM KOMIIETEHLMH 00yUatoInXCs;

CIOCOOHOCTh ~ OOYYaroIMXCS  WCIIO/Ib30BaThb ~ OCBOEHHBIE  MEXAWUCIUIUTUHAPHBIE,
MHPOBO33peHUYeCKHe 3HaHWsS W YHHUBepCajbHble yueOHble [eHCTBUSI B TIO3HABAaTe/lbHOW U
COLManbHOM MPaKTHKe.

MetarnpeiMeTHble pe3y/bTaThl OTPa)KAIOT OBJ/aZieHe YHHUBEpPCAJbHBIMHM yueOHBIMU
TI03HaBaTe/IbHbIMHA, KOMMYHHUKATUBHBIMU U PETY/ISTUBHBIMU JeHCTBUSIMHU.

OBJ1ajieHNe YHUBEPCAIbHBIMH Y4e0HBIMHU M03HABaTe/IbHbIMHU A€ CTBHSAMM:

1) 6a3oBbIe JIOTHUYECKHE [JeHICTBHS:

CaMOCTOSITe/TIbHO  (DOPMYJIPOBaTh M aKTyaJM3UpOBaTh MpoOsieMy, BCECTOPOHHe eé
paccMaTpyBaTh;

oTipeZieNiSiTh e/ JeATeJIbHOCTH, 3a/laBasi MapamMeTpbl U KPUTEPUM WX JOCTYKEHUs,
COOTHOCHTB Pe3yJIbTaThl 1eSITe/TbHOCTH C TIOCTAaB/IEHHBIMHU LIeJISIMHU;



WCTOJIb30BaTh TPH OCBOEHUM 3HAHWN TIPUEMBI JIOTUUYECKOTO MBIIIIEHHUsST — BbIIE/SATh
XapaKTepHble TIPU3HAKM TIOHATMM M yCTaHaB/IMBaTb MX B3aUMOCBSI3b, HCIO/Ib30BaTh
COOTBETCTBYIOLIME TIOHSATHUS [/l 00bsSICHEHUSI OT/e/TbHBIX (PAKTOB U SIBJIEHU;

BbIOMpPATh OCHOBaHUS U KPUTEPUHU [J1s1 KiacCU(UKaLIMU BeleCTB M XUMUUeCKUX peakLnii;

yCTaHaBJ/IMBaTh MPUUKMHHO-CJIeICTBEHHbIE CBSI3U MeX/ly U3yYaeMbIMH SIBJIEHUSIMU;

CTPOUTH JIOTUYECKHe pacCyKJeHus (MHAYKTUBHbIE, [eAyKTUBHble, T0 aHaJOTUH),
BBISIB/ISITH 3aKOHOMEPHOCTH W MPOTUBOPEYMSI B PACCMaTpPUBAEMbIX SIB/IEHUSIX, (HOPMYIUPOBATh
BBIBO/IbI U 3aK/IFOUEHUS;

TIPUMEHSITb B TpoLiecce MO3HaHUs], UCTO/b3yeMble B XUMUM CUMBOJIMUECKHe (3HAKOBbIE)
Mo/ie/H, TIpeoOpa30BbIBaTh MO/Ie/IbHbIE TTPeZCTaB/IeHNsT — XMMUUeCKHU 3HaK (CMMBOJT) 3/IeMeHTa,
XUMUUecKass QopMysa, ypaBHeHHWe XUMWYECKOW peakUud — TIPU pelleHnd yueOHBIX
T03HaBaTe/bHBIX M TPaKTUUeCKWX 3ajady, NMPUMEeHSTh Ha3BaHHble MO/e/bHble Ipe/iCTaB/IeHuUs
JJIs1 BbISIB/IEHUSI XapaKTePHBIX MPU3HAKOB M3ydyaeMbIX Bel[eCTB U XUMUUeCKHUX PeaKLii.

2) 6a3oBbIe HCC/IeI0BATE/IbCKHE [IeHCTBUS:

BJIa/leTb 0CHOBaMH METO/]0B HAyYHOT'O TI03HAHUS BelLleCTB U XMMHUYEeCKUX peakiuii;

dbopMynvpoBaTh LenM U 33aud  UCCAel0BaHUsl, WCIO/b30BaTh I1OCTaBleHHbIE U
CaMoCTOSITe/IbHO COPMYJ/IMPOBAHHbBIE BOMPOCHI B KaueCTBe WHCTPYMEHTA MO3HAHUS U OCHOBBI
JJ1s1 GOpMUPOBaHUS TUIIOTE3bI 110 MPOBEPKe MPaBU/ILHOCTHU BbICKA3bIBAEMBbIX CY)K/E€HU;

B/a/leTh HaBbIKAMHM CAMOCTOSITEJIbHOTO TIJIaHMPOBaHUSI 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/ISATb 000CHOBAHHBIM OTUET O IMpO/esiaHHON
pabore;

nprobpeTaTh OMBIT Y4YeHUYECKOW HCC/IeOBaTe/IbCKOM W TIPOEKTHOM JIesATeIbHOCTH,
TIPOSIB/IATE CIMIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSITE/TbHOMY TIOMCKY METO/IOB peIIeHus
NIPaKTUYeCKUX 3a/la4, IPUMeHEeHHI0 Pa3/InYHbIX METO/I0B MO3HAHMUS.

3) pabora c uadopmaluei:

OPUEeHTUPOBAaTbCs B Ppa3/UUHbIX MCTOUHMKaX MWH(OpMaLuu (Hay4dHO-TIOMyJIspHast
nUTepaTtypa XMMHYeCKOTO COJiep)KaHusi, CrpaBouyHble T0oco0Ousi, pecypcbl VHTepHeta),
aHa/IM3UpoBaTh WHGOpPMALMIO pa3/MyHbIX BUZOB W (OPM TMpeJCTaB/leHusi, KPUTHUUYECKU
OLIeHMBATh €€ I0CTOBEPHOCTb U HEMPOTUBOPEUHBOCTE;

dbopmMyMpoBaTh 3ampochkl W TIPUMEHSITh pa3/iMuHble MeTO/bl TPU TOWCKe U oTOope
vHpopMaly, HeoOXOAMMOM IS BBITTO/IHEHHS yUeOHbIX 3a7iau OTpe/ie/IEHHOTO TUTIA,

NprUoOpeTaTh OMBIT MCIO/B30BaHUs MH(OPMALIMOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHHA |
Pa3/IMYHBIX TTOMCKOBBIX CUCTEM;

CaMOCTOSITe/THO BBIOMPATh OMTUMAa/IbHYIO (DOPMY TMpe/CTaBIeHuss UHPOPMaLuK (CXeMbl,
rpaduKy, JuarpaMMel, TabMULbI, PUCYHKU U JIDYTHe);

WCTIOMb30BaTh HAyUHBIA $I3bIK B KaueCcTBe CpeJCTBa IpU paboTe C XUMHUECKOU
vH(popMalyeli: TIpUMEeHSATb MeXXIpeAMeTHble ((du3nMyeckre W MaTeMaTHUecKude) 3HaKu U
CUMBOJTBI, (hopMyJibl, abOpeBUATYPbI, HOMEHK/IATYPY;

WCTIONb30BaTh ¥ MPeoOpa30BhIBaTh 3HAKOBO-CUMBOJIMUECKHE CPE/ICTBA HATJIHOCTH.

OBJj1ajieHNe YHHBEPCa/IbHBIMH KOMMYHUKATUBHBIMHU /IeHCTBUSAMU:

3a/1aBaTh BOTIPOCHI TI0 CYIL[ECTBY 00OCY)X/aeMOi TeMbI B XO/le JUaJora W/WIKM JUCKYCCHH,
BbICKa3biBaTh H/ed, (OpPMy/JMpPOBaTh CBOW TIPeJJIO’KEHUS] OTHOCUTE/NbHO BBITIOJTHEHUS
ripe/i/IoKeHHOU 3a/iauu;



BBICTYTaTh C TIpe3eHTaljeld pe3y/bTaTOB T03HABATebHOU /1eATeIbHOCTH, TIOTyYeHHBIX
CaMOCTOSITE/IbHO W/IA COBMECTHO CO CBEpCTHUKAaMU TP BBIMOJTHEHUU XHUMHUYECKOTrOo
9KCMIepUMEHTa, TMPAKTHUeCKOW paboThl 1O HCC/IeI0BaHUIO CBONCTB WM3y4YaeMbIX BeEIECTB,
peanu3any yuyeOHOTO TIpOeKTa W (OPMY/IMPOBaTh BBIBOZABI T10 pe3y/bTaTaM IPOBEAEHHBIX
WCCIeJOBAaHUM Ty TEM COTJIaCOBAHUSI TTO3UILUH B X0Zie 06CyX/IeHusI 1 0OMeHa MHEHHUSIMHU.

OBJ1a/ieHHe YHUBEPCA/IbHBIMH PeryaissTUHBHBIMH /{eHCTBHUAMU:

CaMOCTOSITe/IbHO TJIAHUPOBATh U OCYLIECTB/ISITH CBOKO TO3HABATEbHYIO [JeSITeTbHOCTb,
oripefiesisisi €€ Le/IM Y 3aflau, KOHTPOJIUPOBAaTh U TI0 Mepe HeoOXOJUMOCTH KOPPEKTHPOBATh
Tipe/ljlaraeMblii a/ITOPUTM [IeMCTBUIM TIPH BBITIOJTHEHUW Y4eOHBIX M WCC/Ie[0BaTe/IbCKUX 3a7iau,
BbIOMpaTh Haubosiee 3hheKTUBHBIN CIIOCO0 UX pellleHUst C YUETOM TI0JTyUeHUs HOBBIX 3HAaHUM O
Bell[eCTBaX U XUMHUUYECKUX PeaKi[usix;

OCYLL[eCTB/ISITh  CAMOKOHTPOJIb CBOeM [lesiTe/IbLHOCTM Ha OCHOBe CaMoOaHaiu3a W
CaMOOL|eHKHU.

INIPEJMETHBIE PE3YJ/IBTATBI

10 KJTIACC

[TpeameTHBIe pe3y/bTaThl 0CBOEHUs Kypca «OpraHuuecKasi XUMHs» OTPaXKaroT:

chOpMHPOBAHHOCTh TIpPe/ICTaB/eHUM O XUMHUUeCKON COCTaBJsiiOllell ecTeCTBEHHO-
Hay4yHOM KapTWHbI MHpa, POJIM XUMHUM B T03HAHWU SIBIEHUM TPUPOAbI, B (OPMHUPOBaHUU
MBIIIJIEHUs] ¥ KYJbTYPbl JIMUHOCTH, €€ (YHKI[MOHATBHOM TPaMOTHOCTH, HEOOXOAMMOW [ist
peIlleHus] TIPaKTUYeCKUX 3a/[ad M SKOJIOTHUECKHM OOOCHOBAaHHOTO OTHOILEHUST K CBOEMY
3/J0POBBIO Y TIPUPOJIHOM Cpejie;

B/aJleHHe CUCTeMOM XUMMUEeCKMX 3HaHWM, KOTOpas BKJ/IIOuUaeT: OCHOBOIIOJArarolue
TIOHSTUS (XMMHUUECKU 371eMeHT, aToM, 371eKTPOHHasi 000/104Ka aToMa, MOJIeKy/ia, BalleHTHOCTb,
5/IEKTPOOTPULIATE/IbHOCTb, XUMUYecKass CBfi3b, CTPYKTypHasi QopMmyna (pa3BépHyTas U
COKpailéHHas), MOJb, MOJsSIpHasi Macca, MOJISIDHBIM  00BbEM, YIJIEPOAHBIM  CKeJieT,
¢GbyHKUMOHAaMbHAsA TpyNmna, pajuKan, W30Mepusi, U30Mepbl, TOMOJOTUYECKUd psifi, TOMOJIOTH,
yI/71eBOJIOPO/bI, KUC/IOPO/, U a30TCoZepXKalliie COeJIMHeHUsl, MOHOMep, T0JIMMep, CTPYKTypHOe
3BeHO, BBICOKOMOJIEKY/ISIPHbIE COeZIMHEHNs1); TEOPUU M 3aKOHBI (TeopHsl CTPOEHUsSI OpraHUUeCcKUx
BemjectB A. M. bByTiepoBa, 3aKOH COXpaHeHMsI MacChl BeleCTB); 3aKOHOMEPHOCTH,
CUMBO/IMYECKUN SI3bIK XUMWHM; MHUPOBO33pEHUeCKHe 3HaHus, JieXkalljie B OCHOBe TOHUMaHUs
NIPUYMHHOCTH U CUCTEMHOCTH XUMMUECKUX SIBIeHUH, (PaKTOI0rnyeckKre CBeJleHUs O CBOMCTBaX,
cocTase, Moy4eH!H 1 6e301acHOM MCII0/Ib30BaHUH BXKHEHMIIINX OPraHNYeCKUX BeljecTB B ObITY
Y MPaKTUUeCKOM JleATeNIbHOCTH YesloBeKa;

Cc(OpMHPOBAHHOCTb YMEHUI BBISIB/ISITH XapaKTepHble NPU3HAKW MOHSITUM, YCTaHaBIUBAThb
VX B3aUMOCBSI3b, UCII0/Ib30BaTh COOTBETCTBYIOLME MOHATHUS NIPY OMMCAHWY COCTaBa, CTPOEHUS U
TipeBpalleHU OpraHu4YeCcKUX COeJUHEeHUH;

c(OpMHPOBAHHOCTh YMEHUW MCMO/b30BaTh XUMHUUECKYI0 CUMBOJIMKY [JI COCTaB/eHUS
MOJIEKY/ISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHOM) (hOpMYJl OpraHu4YeCcKrx BellleCcTB
Y ypaBHeHWM XMMHUYeCKMX peaklii, M3roTaB/lvMBaTh MO/E/NN MOJIeKy/l OpraHM4eCcKHX BellecTB
JJ1s1 WITFOCTPALMK UX XUMHUYeCKOT0 U IPOCTPAaHCTBEHHOI'O CTPOEHKS];

Cc(OpPMHPOBAHHOCTb YMEHUI yCTaHaB/IMBATh MPUHA/JIEKHOCTh U3yUeHHbIX OPraHUuecKuX
BelleCTB M0 HX COCTaBy M CTPOEHMIO K OIpe/ie/léHHOMY K/acCy/Tpynne CcoeJUHEeHUH
(yrneBomopopl, KMCJIOPOZ U a30TCOAep)Kallje  COeJMHeHWs, BbICOKOMOJIEKY/ISIPHbIE



coeMHeHUsI), [aBaTb UM Ha3BaHUsl Mo cuctemathuyecko HomeHknatype (IUPAC), a Takke
TIPUBOJIUTh TPUBHA/IbHbIE HA3BaHUS OT/e/bHBIX OpraHUUeCKUX BelleCcTB (3TH/IeH, MPOTMUJIEH,
alleTWieH, 3TUIeHTJIUKO/b, TauLlepyH, (eHos, (opmanblery]], aleTaaberu]], MypaBbUHas
KWC/IO0Ta, YKCyCHasi KMCJ/IOTa, OJIeMHOBasi KMCJ/IOTa, CTeapMHOBasi KMCJIOTa, TJI0K03a, (DpyKTo3a,
KpaxmaJl, LieJIT0J103a, TJIMLMH);

c(OpMHPOBAaHHOCTb YMEHHsI OIpejensTh BH/bl XUMUYECKOW CBSI3M B OpraHAYecKux
coelMHeHUsIX (O/IMHApHbIE U KPaTHbIE);

chOpMHPOBAHHOCTh YMEHHsl TPHUMEHSITh TOJIOKEeHUsT TEeOPUM CTPOEHUs] OpPraHUUYecKHX
BeriectB A. M. ByTtiiepoBa zjisi 00bsiCHEHHSI 3aBUCUMOCTH CBOMCTB BeI[eCTB OT UX COCTaBa U
CTPOEeHWUsI; 3aKOH COXPaHEeHMsI MacChl BELeCTB;

chOopMHPOBAaHHOCTh yMEHUI XapaKTepu3oBaThb COCTaB, CTpPoeHHe, (u3NUecKue W
XUMHUUECKUe CBOMCTBA TUMTMYHBIX TIPe/[CTaBUTe/el pa3/TMUHbIX KIaCCOB OpraHUUeCKUX BelleCTB
(MeraH, 3TaH, JTHW/IeH, TIPOIUW/eH, alleTwieH, OyrtaaueH-1,3, metunOyTtaguen-1,3, GeH3on,
MeTaHOJI, 3TaHOJI, STU/IEHIJIUKO/b, TJIMLEPUH, (eHO/, alleTalbJeru/, MypaBblHas U yKCyCHasi
KUCJIOTBI, T/IFOKO3a, Kpaxmas, Le//Iio/03a, aMHWHOYKCYCHasi KWCJI0Ta), WIIHCTPUPOBATh
reHeTUYeCKyl0 CBSI3b MeXJYy HUMHU ypaBHEHUSIMU COOTBETCTBYIOLMX XMMHYECKUX peakluil C
WCTI0JTb30BaHNeM CTPYKTYPHBIX (OpMYJI;

chOpMHUPOBAaHHOCTh YMEHUSI XapaKTepu30BaTb HWCTOUHUKW YTJIEBOJJOPO/IHOTO ChIPbsi
(HedTh, TIPUPOAHBIM Ta3, yroyb), CIOCOOBI MX TepepabOTKHM U TPAKTUUYECKOe TPUMEHEeHHe
TIPO/IYKTOB NepepaboTKu;

cchOpMHUPOBAaHHOCTh YMEHUH TIPOBOAUTH BBIUMC/IEHUS TI0 XUMHYECKMM YPaBHEHUSIM
(mMaccel, 06bEMa, KOMMUYECTBA MCXOJHOTO BeIlleCTBA W/IM TMPOJYKTAa PeakLWH 10 W3BECTHBIM
Macce, 00bEMyY, KOJIMUeCTBY O/IHOTO M3 UCXO/HBIX BEI[eCTB WU/ TIPO/IYKTOB PeaKLvn);

c(OpMHPOBAHHOCTh YMEHHUH BJlafIeTh CUCTEMOU 3HAHWM 00 OCHOBHBIX METO/[aX Hay4YHOTO
MO3HaHUSI, WCIMO/Mb3yeMbIX B XHWMHU TIDU W3YyUYEHUM BeIIeCTB W XUMHUECKUX SIBJIeHUU
(HabmroeHMe, W3MepeHWe, JKCTIepUMEeHT, MO/e/JIMPOBaHKE), HWCIOMb30BaTh CHUCTEMHbBIE
XUMUUeCKUe 3HaHUSI [/1sl TIPUHSTUS pellieHui B KOHKPeTHBIX KU3HEHHBIX CUTYaLUsIX, CBSI3aHHBIX
C BellleCTBaMH U UX TIPUMeHeHHeM;

cchopMHUPOBAaHHOCTh YMeHUM CO0JIF0/IaTh TIPaBWJIA MOMb30BaHUS XUMHUUECKOW TOCYZOoN U
nabopaTtopHbIM 000pyI0BaHKEM, a TaK)Ke MpaBu/ia 0OpalljeHHs C BeIl[eCTBaMH B COOTBETCTBUH C
WHCTPYKLIUSIMU TI0 BBITIOJTHEHUIO Ta00paTOPHBIX XUMHUUECKUX OTbITOB;

chOpMUPOBAHHOCTh YMEHWM IJIAaHUPOBaThb U BBITIOJHAThE XWMHUYECKUIM SKCIIepUMEHT
(mpeBpallleHrs OpraHMYeCcKUX BelleCTB MPU HarpeBaHUM, MOJyueHue 3TUieHa U H3yuyeHUe ero
CBOWCTB, KaueCTBEHHbIE peaKIUd OpraHWYeCcKUX BeIeCTB, JeHaTypaiusi Oe/lKOB TpH
HarpeBaHWH, [IBeTHbIE Peakliyd OeKOB) B COOTBETCTBUH C TNPABH/IaMHM TEXHUKU 0e30TacHOCTH
npy oOpallleHny C BellecTBaMu U J1abopaTOpHBIM 000PYZOBaHMEM, TMPeJCTaB/IATh Pe3yJ/bTaThl
XUMHUUYECKOTO 3KCrieprMeHTa B ¢opMe 3alMCH ypaBHEHH COOTBETCTBYIOIIUX Ppeakiuid |
(hopMyMpoBaTh BIBO/IbI HA OCHOBE 3TUX Pe3y/IbTaToB;

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

c(OpMHPOBAHHOCTL yMeHUH COO/IOIaTh TIpaBWIa SKOJIOTHUECKH 11e/1ec000pa3Horo
ToBeJieHUst B OBITY W TPYZOBOU [eSTeTbHOCTH B Ie/IAX COXPAHEHUS] CBOETO 37I0POBbSl U
OKpY>Karolllell TIPUPOTHOM Cpe/ibl, 0CO3HaBaTh OMACHOCThH BO3/IeHCTBHUSI Ha JKUBbIE OPraHU3MbI
orpe/ie/IEHHBIX OpPraHUUeCKHWX BeIIeCcTB, MOHWUMasi CMbIC/ ToKasarens I[1/IK, mosicHATL Ha
rpyMepax CriocoObl YMeHBIIIeHUsI U TMpeZioTBpallleHHs] UX BPeJHOTO BO3ZEMCTBUS Ha OpPraHU3M
YyesioBeKa;



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

Ui CHeNnbIX U CAa0OBHIAIIMX OOYyUaroIIUXCs: YMEHHWe WCI0JIb30BaTh peyibedHO-
TOUYEUHYI0 chcTeMy 00o03HaueHwi JI. Bpaiinist st 3an1cy XUMUYeCKUX (opMyi.



TEMATHUYECKOE IVNIAHUPOBAHUE

10 KJIACC
KonnyecTBo yacos
HaumeHoBaHMe pa3/ie/ioB U TeM OekTpoHHbIe (UG poBbIe)
Ne n/nn KoHTpo/sibH IIpakTHyeck
MPOrpaMMblI Bcero oOpa3oBaTe/bHbIE PecypChl
ple padoThI ue padoThI
Pa3pgen 1. TeopeTnueckue 0CHOBbI OPraHMUeCKON XUMHUH
ITpesMeT opraHMYeCcKol XUMUH. https://academy-content.apkpro.ru/
1.1 Teopusi cTpoeHNs OpraHu4eCcKUX 3 0 0 lesson/a9f3d191-5ele-4e24-ac02-
coequHeHuii A. M. BytnepoBa efb16fa49f6a
Wtoro no pa3peny 3
Paspgen 2. YrieBogopo/bl
https://academy-content.apkpro.ru/
2.1 ITpenenbHbIe YyrieBOLOPObI — aIKaHbI 2 0 0 lesson/258ddc06-ec23-473c-b3d7-
ed82fcaddd02
HerDefe/LHLe VEICEONODOLLL https://academy-content.apkpro.ru/
2.2 amei R ijIfH N 6 0 1 lesson/4038171e-4158-4bd1-ae98-
» RHAEHRD 18dc1cfb9399
https://academy-content.apkpro.ru/
2.3 ApomaTryeckue yrJieBoA0pOAbl 2 0 0 lesson/d86d7d00-d5b4-491d-aded-
c3ddal9feef4
I1
24 PHPOZHBIE HCTORHHRA 3 1 0 https://lesson.edu.ru/04/10
yT7IeBOAOPO/IOB U MX TepepaboTKa
Wtoro no paspeny 13
Pa3zpen 3. Kuciopoacoaepikainjue opraHnyecke coeJuHeHUus
3.1 CriupTbl. ®eHon 3 0 0 https://academy-content.apkpro.ru/



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02

lesson/5439¢18b-7440-4b6f-bf84-
c04fa471694f

Anbpaeruzbl. KapOOHOBbBIE KUC/IOTBI.

https://academy-content.apkpro.ru/

3.2 CiobIe upbI 7 lesson/8664b319-0ba3-4945-b076-
P cb7ae5858b90
https://academy-content.apkpro.ru/
3.3 Yr1eBo/ibl 3 lesson/709ce43a-deb6-4281-963b-
01d2e212d4d0
Wtoro no pa3peny 13
Paspgen 4. A3oTcopepikalnue opraHuuecKue coeuHeHus
https://academy-content.apkpro.ru/
4.1 AMUHBI. AMMHOKMC/IOTBI. benku 3 lesson/0c608a59-4c69-4481-839e-
9205f201b73e
Wtoro no paspeny 3
Pa3pen 5. BeicokoMoJ1eKy/IsipHbIe COeJUHEeHUSs
5.1 ITnacrmaccel. Kayuyku. BonokHa 2 https://lesson.edu.ru/04/10
Wtoro no paspeny 2
OBLIEE KOJIMYECTBO YACOB I10 34

I[TPOI'PAMME



https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

YYEBHO-METO/JMYECKOE OBECIIEYEHHWE OBPA3OBATEJ/IBHOI'O ITPOLHECCA
OBA3ATEJ/IBHBIE YYEBHbBIE MATEPHWAJIBI /11 YYHEHUKA

Xumus, 10 knacc/ I'abpuensia O.C., Octpoymos W.T'., Criagkor C.A., AkipoHepHoe o01ectBo «M3matenbctBo «IIpoceemienue»,2021 ¢
Xumws, 11 knacc/ T'abpuensia O.C., OctpoymoB W.T'., Cnagkos C.A., AkiroHepHoe o61jecTBo «M31aTenibeTBo «IIpocBerenue»,2021r.

METOJUYECKUWE MATEPUAJIBI 1J7I151 YUUTEJIA

Xumusi(6a30BbIilypoBeHb). Peanr3atiusi obpazoBaHust: MeToZuueckoe rocobue jist yuutesnsi / KaBepuna A. A., TTuuyruna I'.B.; nog pex.I'. B.
[MuuyruHoi. M. : ®I'BHY «MHCTUTYT cTpaTeryuu pa3Butusi oopasoBanust PAO», 2022 81 c.:u.

IV PPOBBIE OGPA3OBATEJ/IBHBIE PECYPCBI 1 PECYPCbhI CETU UHTEPHET

https://edsoo.ru/rabochie-programmy/









		2023-10-13T22:06:08+0400
	Шаталова Ольга Владимировна
	I am the author of this document




