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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1O XUMHUKM Ha YpPOBHE CpeAHEro olmiero obpa3oBaHUs
pa3pabotana Ha ocHoBe DenepanbHOro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumny, TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONW MPOrpaMMbl CPEIHETO o0Iero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepasbHOM  roOCyJapCTBEHHOM
obOpazoBatenbHoM ctranaapre COO, c¢ yuérom Konnenuuu mnpenoaaBaHust
yueOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHuzauusx Poccuiickoit
Odeneparuy, peanu3ylolNMX OCHOBHbIE 00pa3oBaTelIbHBIE MPOrpaMMBI, U
OCHOBHBIX ToJIOkeHu «CTparerun pa3BUTHUsI BocmHuTaHus B Poccuiickoit
Oenepanuu Ha niepuon 1o 2025 roga» (Pacnopsokenne IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOJXOJ0B K pa3pabOTKe MPOrpaMMbl MO XUMHH, K ONPEIEICHUIO
oOmielt cTpaTeruy 00y4YeHus, BOCIIUTAHUS U Pa3BUTHS O0YUYaIOIIMXCS CPEICTBAMHU
yuebHoro npeamera «Xumus» s 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyainbHple nojioxkeHus ®I'OC COO o B3auMOOOYCIIOBIEHHOCTU IICNIEH,
collepKaHMsl, PE3yabTaTOB OOy4eHHs W TpeOOBaHWN K YPOBHIO TOJATOTOBKH
BBIMTYCKHUKOB.

XuMHUYeCcKoe o0Opa3oBaHue, MOJIy4aemMoe BBIITYCKHUKAMH
o0mreo0pa3oBaTeIbHON OpraHW3alllud, SIBISIETCS HEOTHhEMJIEMON YacThIO WX
oOpazoBaHHOCTH. OHO CIYKUT 3aBEpIIAIONIMM JSTallOM pealn3aliyd  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUEBBIX IIEHHOCTEH, MPHUCYIIUX
[EJOCTHON CHCTeME XHMHYECKOTO o00pa3oBaHUsA. OTH IIEHHOCTH KacaroTcs
MO3HAHUS 3aKOHOB MPUPOJIBI, (POPMUPOBAHUS MUPOBO33PEHUS U OOIICH KYIbTYPHI
YelioBeKa, a TakKe OJKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
37I0pOBbI0O M TPUPOAHOM cpede. Peamusyercs Xumuueckoe o0Opa3oBaHHE
0o0y4Jaroluxcs Ha ypOBHE CpPEJIHETr0 00IIero oOpa3oBaHUs CPEICTBAMHU YYEOHOTO

npeamMceTa ((XI/IMI/ISI», COACPKAHNEC KU IMOCTPOCHHUC KOTOPOIro OIPCACIICHBI B



mporpaMMe MO XUMHUHU C YYETOM crenuduKd HAyKu XUMUHU, €€ 3HAueHUus B
MO3HAHUU TPUPOABl U B MATEPUAIBHOM MXU3HU OOILECTBA, a TAKXKE C YUYETOM
o0muMX wLeaeld W NPUHLMUIOB, XaPAKTEPHU3YIOIIMX COBPEMEHHOE COCTOSIHHE
CUCTEMBI cpesiHero obmiero oopaszoBanus B Poccuiickoit deneparium.

XUMHS KaK 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAayK UIpaeT 0coOyI0 poJib B
COBPEMEHHOM IIMBUJIM3ALIMM, B CO3JAaHUM HOBOM 0a3bl MaTepUalbHOW KYJIbTYpHI.
Ona BHOCHUT CBOM BKJIaJl B (POPMHUPOBAHUE PALIMOHAIBLHOTO HAYYHOTO MBILUICHHUS,
B CO3/IaHHME€ LEJIOCTHOTO MPEACTABICHHUS 00 OKPY>KAIOIeM MHUpPE KaK O €IMHCTBE
OpUPOJBl U YENIOBEKa, KOTOpoe (popMupyercss B XUMHM Ha OCHOBE NOHHUMAaHHUS
BELIECTBEHHOTO COCTAaBa OKPYXKAIOIIETO MHUPA, OCO3HAHUS B3aMMOCBS3M MEXIY
CTPOEHHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU MPUMEHEHUS.

TecHo B3aMMOJIEHCTBYS C IPYTUMH €CTECTBEHHBIMU HayKaMH, XUMUS cTajia
HEOTHEMJIEMOI YaCThbIO MUPOBOM KYJIBTYPhI, HEOOXOJAUMBIM YCIOBHUEM YCIEIIHOTO
TpyJa W SKM3HU KaxJaoro ujeHa oOmiectBa. CoBpeMeHHas XUMHUS Kak Hayka
co3ujareibHas, KaK HayKka BBICOKMX TEXHOJIOTMM HalpaBlieHa Ha pEIICHUE
rJI00AIBHBIX MPOOJIEM YCTOMYMBOIO Pa3BUTHsI UYENOBEYECTBA — ChIPbEBOMH,
HHEPreTUYECKOM, MUILEBON, HIKOJIOTMUYECKO 0€30MacHOCTH U OXPAHBI 310POBbSI.

B cootBeTcTBUM C OOMMMH LENSAMH WM TMPUHIUMIAMHU CPEIHEro OOIIero
oOpazoBanus cojiepkanue npeamera «Xumus» (10—11 kmaccel, 6a30BBI YPOBEHB
U3YYCHHsI) OPUECHTUPOBAHO MPEUMYIIECTBEHHO HA OOIIEKYJIbTYPHYIO TOJTOTOBKY
oOydJarommuxcs, HEOOXOAUMYI0O UM [Js BBIPAOOTKH  MHPOBO33PEHUECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMa, HPOJOJLKEHUS
o0pa30BaHus B pa3IMYHBIX 00JIACTSAX, HE CBSI3aHHBIX HETIOCPEACTBEHHO C XUMUEH.

CocraBnstonuMu  npeaMera  «XUMUS»  ABIAIOTCS  0a30Bble  KypChl —
«Oprannveckass xumuss» u «OOmas w HEOpPraHWYecKas XHUMHs», OCHOBHBIM
KOMITOHEHTOM COJEP’KaHHsI KOTOPBIX SIBJIIFOTCS OCHOBBI 0a30BOM HayKH: CUCTEMA
3HAaHUM M0 HEOPTaHMYECKON XUMUHU (C BKIJIIOUCHHEM 3HAHUM U3 0OIIel XUMHUH) U

OpraHn4eckor xumMuu. @OpMUPOBAHUE JAHHOW CUCTEMBbI 3HAHWW NPU U3YyUYCHUU



npeaMera oOecreyrBaeT BO3MOXKHOCTh PAcCMOTPEHUSI BCETO MHOT00Opasus
BEIIECTB HA OCHOBE OOIIMX MOHITHI, 3aKOHOB U TEOPUI XUMHUH.

Crpykrypa couepxaHus KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHuveckas XuMusi» copMupoBaHa B MporpaMMe IO XUMHUU Ha OCHOBE
CUCTEMHOr0 TOAXOJa K U3YYEHHUIO Yy4YeOHOro wmarepuasa u OOyCJIOBJICHA
HUCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUM Ha  ONpeAeTEHHBIX
TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYeCKO XUMUHM BEIIECTBA
paccMaTpuBalOTCsl Ha YPOBHE KIACCHUYECKOW TEOPUHM CTPOCHHUS OPTraHHMYECKUX
COCIMHEHUN, a TakkKe Ha YPOBHE CTEPECOXUMHYECKUX U  DJIECKTPOHHBIX
npeacTaBiIeHU o cTpoeHun BemiecTB. CBeieHuss 00 H3yyaeMbIX B Kypce
BEI[ECTBAaX JIAIOTCS B PA3BUTHH — OT YIVIEBOAOPOAOB JO CJIOXKHBIX OUOJIOTUYECKHU
aKTUBHBIX COCAMHEHUN. B Kypce oOpraHmdyeckod XWMHUHU TMOJYy4alOT Pa3BUTHE
chopMUpOBaHHBIE HA YPOBHE OCHOBHOI'O O0IIEro oOpa3oBaHUs NMEpBOHAYAIbHBIC
NPEJICTABIICHUsI O XMMHYECKOU CBSI3U, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOW PEAKIUU.

[lon HOBBIM yrjoMm 3peHus B mnpeaMere «XuMus» 0a30BOro YpOBHS
paccMaTpuBaeTCsl HM3Y4YEHHBI Ha YpOBHE OCHOBHOTO 00IIero o0Opa3oBaHMUs
TEOPETUUYECKUA Mareprall U (AKTOJOTHMUECKHE CBEJCHHS O BEHIECTBAX W
XUMHYECKOW peaknuu. Tak, B 4acTHOCTH, B Kypce «OOImas u HeopraHuyeckas
XUMHS» OOYYarOIIMMCSl TPEAOCTaBISETCS BO3MOXXHOCTh OCO3HATh 3HAYCHHE
MEPUOUYECKOTO 3aKOHA C OOIIETEOPETUUYECKUX M METOJOJIOTHUYECKUX TO3UIUH,
riyoke TOHSATh HMCTOPUYECKOE W3MEHEHHe (YHKIMA STOr0 3aKoHa — OT
00001aro1Ie 10 O0BSCHSIONICH U TPOTHO3ZUPYIOIIEH.

Ennnas cucreMa 3HaHHUM O BOXKHEWIIMX BEIIECTBAX, UX COCTABE, CTPOCHHUH,
CBOMCTBaX W MPUMEHEHUHU, a TAKKE O XMMHUUYECKUX PEAKIUSAX, UX CYUIHOCTH U
3aKOHOMEPHOCTSAX IpOTEeKaHus nomnojHsercas B Kypcax 10 m 11 xiaccos
AJIEMEHTAMH COJEPKAHUSA, HUMEIOUMMU KYJIbTYPOJIOTHYECKUI U MPUKIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT MOHUMAHHMIO B3aUMOCBSI3U XUMHH C

IpYTUMH HAyKaMH, PACKPBIBAIOT €€ pOJjb B MO3HABATEIBHOW M MPAKTUYECKOU



JESATEIHPHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHUIO YBAXEHHUS K TIPOIECCY
TBOpYECTBA B O0JACTH TECOPUU M MPAKTUUECKHUX MPUIOKESHUU XUMHH, TTOMOTAIOT
BBITYCKHUKY OPHUEHTUPOBATHCA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
mpo0semMax, CBS3aHHBIX C XUMHUEH, KPUTHYCCKH OCMBICIMBATh WH(POPMAIUIO U
NPUMEHATh € IS TIONOJHEHUS 3HAHWK, pENICHUS WHTCIUICKTYAIbHBIX M
AKCMIEPUMEHTANTBHBIX HUCCIIEIOBATENIbCKUX 3a/ad. B 1enoM comepkanue y4eOHOTO
npenMera «XWMUS»  JIAHHOTO  yYPOBHS  HM3y4YeHUS  OPHUCHTHPOBAHO  HA
dopMupoBaHUE y OOYYaAIOMIUXCS MHUPOBO33PEHUYCCKON OCHOBBI JIJISI TTOHMMAaHHS
dunocopckux HIeH, TaKMX KaK: MaTepHUAbHOE E€IMHCTBO HEOPTaHUYECKOTO M
OpPTaHUYECKOTO MHpPa, OOYCIOBJICHHOCTh CBOICTB BEHIECTB WX COCTaBOM H
CTPOCHUEM, ITI03HABAEMOCTh NPHUPOIAHBIX SBJICHUN MYyTEM OSKCIECPHUMECHTA M
pEIICHHUS TMPOTUBOPSYMH MEXIAYy HOBBIMH (aKTaMHM M TCOPETUUYCCKUMU
NPEIIMOChUTKAMH, OCO3HAHUE POJIM XMMHH B PEIICHUM SKOJOTHYCCKUX MPOoOJIeM, a
TaKXke MpoOIeM cOepeKeHUSI SHEPTETUIECKIX PECypCOB, CHIPhS, CO3IaHMS HOBBIX
TEXHOJIOTUH U MaTepUAJIOB.

B nmmane pemeHuss 3amad  BOCIHTAHUS, PAa3BUTHS W COIMATIH3AIUH
OOy4aloNINXCsl TPHUHATHIC MPOTPAMMON IO XHMHH TOAXOABI K OIPEIEICHHUIO
COJICp)KaHUSI H TIOCTPOCHHUS TIpeaMeTa TpeaycMaTpuBaroT (popMupoBaHUE
YHUBEPCAIBHBIX YUEOHBIX JIEHCTBUH, WMEIOIMUX 0a30BOEC 3HAYCHHUE IS
pa3IMYHBIX BHIOB JCATCIBHOCTU: pEIICHHS TpoOJieM, TOWCKA, aHauu3a H
00paboTku nHGOPMAIIIH, HEOOXOIUMBIX JIJIsi MPUOOPETEHUS OIBITa PAKTHIECKOM
U HCCIEOBATEIbCKOM JCSATEIBPHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IMO3HAHUH
XUMHH.

B mpaktuke mpemnogaBaHus XMMHUH, KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHus, TaK U Ha YPOBHE CPEIHETO O0IIero oopa3oBaHus, IPU OMPEACICHUN
COZIePKATEIbHON XapaKTePUCTUKH IIeJIeH W3Yy4YCeHHs] TMpeaMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XAMHYECKOW HAayKH KaK OOJacTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYCCKOU

NEATENIbHOCTU YEJIOBEKA M KAaK OJHOI0 M3 KOMIIOHEHTOB MHUPOBOW KyibTyphl. C



METOJUYECKOM TOYKM 3PEHUSI TaKOM MOJAXOJ K OMNPENCNICHUIO lelied W3ydeHHs
npeaMeTa SBISIETCS. BIIOJIHE ONPaBJaHHbIM.

CornacHo JTaHHOW TOYKE 3pPEHUS TJIaBHBIMU LEISMH HM3yYCHHs MperMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) sBsttOTCSA:

. dbopMupoBaHuE CHUCTEMBl XMMHYECKHX 3HAHMM KaKk BaKHEUIEH
COCTaBJISIIOINICH €CTECTBEHHO-HAYYHON KapTUHBI MHpPA, B OCHOBE KOTOPOM JiexkKaT
KIIIOUEBBIC TOHATHUSA, (PyHIaMEHTAJIbHbIE 3aKOHBI M TEOPUM XHMHUHU, OCBOCHHUE
s3bIKa HAayKH, YCBOCHHWE U TOHUMAaHUE CYIIHOCTH JOCTYIHBIX OO00O0IeHUN
MHUPOBO33PEHUYECKOT0 XapakTepa, O3HAKOMJICHHE C HCTOPUEH WX pPa3BUTHS H
CTaHOBJICHUS,

. dbopMupoBaHue W pa3BUTHE TMPEJCTABICHUN O HAYYHBIX METOIaX
MO3HAHMS BEIIECTB W XUMHYECKUX PEAKIHUM, HEOOXOIUMBIX Il TMPUOOpETEeHHUsI
YMEHUU OPUEHTHUPOBATHCS B MUPE BEIICCTB M XMUMUYECKHUX SBICHUN, UMEIOIIHNX
MECTO B MIPUPOJIE, B IPAKTUYECKON U MOBCEIHEBHOMN KU3HU;

. pa3BUTHE YMEHUH H CIOCOOOB JIESITENILHOCTH, CBSI3aHHBIX C
HAOJIIOICHUEM U OOBSICHEHHEM XHMHUYECKOTO OHKCIIEPUMEHTa, COOJII0/IEHUEM
paBmI 0€30MacCHOTO 00paIeHHs C BEIIECTBAMHU.

Hapsiny ¢ atuMm, conepxarenbHas XapakTEpUCTUKA LIEJIEW U 3a/1ad U3y4EeHUS
npeaMeTa B IporpaMMe Mo XMMHHM YTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHM
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpenHero oomiero odpazoBanus. CeroaHs B
MpenojaBaHUM XUMUM B OOJblIEH  CTENEHH OTAAETCS  MOPEANnoOYTEHUE
MPAKTUYECKON KOMIIOHEHTE COJEpKaHus OOy4YeHUs, OpPUEHTUPOBAHHOW Ha
MOATOTOBKY BBIMMYCKHUKA 00II€00pa30BaTEIbHON OpraHW3AIlNK, BIIAJICIONIETO HE
Ha0OpOM 3HaHWM, a (PYHKIIMOHAIBLHONW T'PAMOTHOCTBIO, TO €CTh CIOcOOaMH M
YMEHUSIMU aKTUBHOTO MOJYYEHUSI 3HAHUN M MPUMEHEHUS UX B PEalbHOM >KU3HU
JUTSL peIIeHUS TPAKTUYECKUX 3a]1ay.

B cBs3u ¢ 3TUM mOpu HM3ydyeHHHM TMpeaMeTa «XHUMUS» JOMUHUPYIOIIEe

3HA4YCHUC HpI/IO6peTaIOT TaKM€ LCJIN U 3aJa4H, KaK:



. aganTanys oOy4aromMXcs K YCIOBHUSM AUHAMUYHO Pa3BUBAIOLLETOCS
Mupa, (OPMUPOBAHME HWHTEJUIEKTYaJIbHO pPAa3BUTOM JMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY MPUHITHIO IPAMOTHBIX
pEIICHU B KOHKPETHBIX >KM3HEHHBIX CUTYalUsX, CBSI3aHHBIX C BEIIECTBAMHU M UX
MPUMEHEHUEM;

. dbopmupoBaHue y OOYYAIOIIUXCS KJIIOYEBBIX HABBIKOB (KIIFOYEBBIX
KOMIIETEHI[M), WMEIOIIMX YHUBEpPCAIbHOE 3HAYEHHE IS Pa3IUYHBIX BUIOB
JESATENbHOCTU: pEelleHUs Mpo0seM, MOUCKa, aHaiau3a U o0paboTKH HH(OpMaIuH,
HEOOXOJUMBIX JJII NPUOOPETEHHs] ONbITa JAESITENIbHOCTH, KOTOpas 3aHUMAeT
BaXHOE MECTO B TIO3HAHWM XUMHUHU, a TaKkKe [JIs1 OLEHKU C TO3UIHMA
HKOJIOTUYECKON Oe30MacHOCTH XapakTepa BIMSHHUS BEUIECTB M XUMHUYECKHUX
IIPOIIECCOB HA OPTaHU3M YEJIOBEKA U MPUPOJAHYIO CPELY;

. pa3BUTHE TO3HABATEIBHBIX HMHTEPECOB, MHTEIUICKTyaJIbHBIX U
TBOPUECKHX CHOCOOHOCTEM 0O0ydYarolmuxcsi: CIOCOOHOCTH CaMOCTOSTEIHHO
npuoOpeTaTb HOBBIE 3HAHHUS 10 XUMHUHU B COOTBETCTBUM C >KU3HEHHBIMU
NOTPEOHOCTAMHM, UCIIOJIb30BaTh COBPEMEHHBIE MH()OPMAIIMOHHBIE TEXHOIOTUH IS
MOKMCKA W aHaliu3a y4yeOHOW M HAy4YHO-TIOMYJSpHOW MHGPOPMAIMK XMUMHYECKOTO
CoJlepKaHUS;

. dbopMupoBaHue W pa3BUTHE y OOYYAIOMMXCA ACCOIMATHBHOTO M
JIOTUYECKOTO MBIIUICHUS, HaOII0AaTeIbHOCTH, COOpPAHHOCTH, AaKKypaTHOCTH,
KOTOpbIE 0COOCHHO HEOOXOUMBI, B YACTHOCTH, NPH IUIAHUPOBAHUHU U MPOBEICHUU
XUMHYECKOr0 3KCIIEPUMEHTA;

. BOCIIUTAHUE Yy O0OydYaromuxcsi yOeXIEHHOCTH B T'yMaHHUCTUYECKOU
HAIpPaBJICHHOCTH XUMHUH, €€ BaXKHOW pPOJIM B PEIICHHWU TJI00AJBHBIX MpoOIeM
PALMOHAIBHOTO MPUPOIONOIb30BAHUS, OMOJHEHUS SHEPTETUUECKUX PECYPCOB U
COXPAaHEHHUS] MIPUPOJHOIO PABHOBECHUS, OCO3HAHMS HEOOXOAUMOCTH OEpeKHOro
OTHOLIEHUS] K TPHUPOJE U CBOEMY 3J0pPOBBIO, a TAKXKE NPUOOPETEHHs OIbITA
WCIIOJb30BAaHUS TOJIYYEHHBIX 3HAHMM MJIS TPHHITHA TPAMOTHBIX PEIICHUN B

CUTyaluiaX, CBA3aHHBIX ¢ XUMHWYCCKUMU SABJICHUSAMU.



B yueOGHOM mutane cpenHero oOmero oOpa3zoBaHUs MpeaMET «XUMUS»
0a30BOTr0 ypOBHSI BXOJUT B COCTaB MpeaMeTHoW obnmactu «EcTecTBeHHO-HAYUYHBIE
IPEIMETBI».

OO6miee 4yMcaO 4YacoB, OTBEACHHBIX ISl M3YYEHHUS XUMHUH, Ha 0a30BOM
ypOBHE cpeaHero odiiero oopasoBanusi, coctariseT 68 yacoB: B 10 kimacce — 34
yaca (1 gac B Hegenro0), B 11 knacce — 34 yaca (1 gac B HeAEI0).

B nannoit paboueit nporpamMme mnpeacTaBieHO TEMATUYECKOE TUIAHUPOBAHUE

10xJtacca.



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0CHOBbI OPraHMYeCKOM XMMHUH

[Ipenmer oprannyeckor XUMHUM: €€ BOSHUKHOBEHHUE, PA3BUTHUE U 3HAUCHUE B
MIOJIyYEHUH HOBBIX BEIIECTB M MAaTEpUANIOB. TeOopHs CTPOECHUS OPraHMYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHWYecKUX BeulecTB. l'oMonorus, wu3omepus. XHUMHUYECKas CBA3b B
OpPraHWYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupukaluuu opraHuyeckux BemiecTB. HomeHknatypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIAaCCOB OPraHUYECKUX BEILECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMCAaHUE JIEMOHCTPALIMOHHBIX OIBITOB I10 IIPEBPALLEHUIO OPraHUYECKUX BEILIECTB
[IpU HarpeBaHuu (1J1aBjieHrue, 0OYyTIIMBaHUE U TOPEHHUE).

Yriaesogopoabl

AJKaHBI: COCTaB M CTPOEHHUE, TOMOJIOTHUYECKHH psa. MeraH U 3TaH —
NPOCTEHIINE TPEJCTABUTENN alKaHOB: (U3MUECKHE M XHUMHUYECKHE CBOMCTBa
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIYyUYCHHE H
IIPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI PSAA. DTHIEH U MPOINUIIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu THUAPUPOBAHMS, TaJOTCHUPOBAHMS, TUApATallUd, OKHCICHUS W
MIOJINMEPU3ALINH ), TOTyYEHUE U IPUMEHEHHE.

Anxanuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHNE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOCHHUSI, TOMOJIOTUYECKHUI psill. ALETHIICH
— MPOCTEMIINK NPEICTaBUTENb AJKHHOB: COCTaB, CTPOCHHE, (U3UYECKHE U
XUMUYECKHE CBOMCTBA (peaklMu TUIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTaIUH,
rOpeHus), NOJy4YEHUE U IPUMEHEHHE.

Apenbl. benszon: cocrtaB, cTpoeHne, QU3MYECKHE U XUMHUYECKHE CBOWCTBA
(peakuuu raJoreHUpOBaHUsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHue. Tonyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumerenue. TOKCUYHOCTD



apeHoB. ['eHeTmyeckass CBA3b MEXAY YIVIEBOAOPOAAMH, IPUHAIIEKANUMHA K
Pa3IUYHBIM KIIACCAM.

IIpuponHble UCTOYHUKM YriaeBOAOPOAOB. lIpupomHbiii ra3 M IIOIyTHBIE
He(dTauble ra3pl. HedTh u e€ mpoucxoxnaenue. Crnocodbl nepepaboTku HedTH:
MEPErOHKa, KPEKUHI (TePMUYECKUN, KaTaluTU4YecKuil), mnuposu3. IllpoaykTs
nepepadoTku He(TH, UX NPUMEHEHUE B MPOMBILUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €ro NepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOAbl M3YYEHHsI BEIIECTB M HUX IPEBPALLCHUM:
O3HaKOMJIEHHME C oOpa3uamMu IUIacCTMAacC, KaydyyKOB M PE3MHbI, KOJUIEKIUH
«Hedpte» n  «Yromp»,  MOIEIMPOBAHUE  MOJIEKY]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEJICHNE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA

Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnie 3agaun.

Boluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOIO BEIIECTBA WM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIIH ).

Kuciopoaconepskamue opranndecKue coeIMHEHHUA

[IpenenbHble OQHOATOMHBIE COHUPTBI. METaHON MW 3TAHON: CTPOEHHUE,
¢usznueckre W XMMHUYECKHE CBOMCTBAa (pEaKkIuu C aKTUBHBIMU MeETaJlJIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHE. BOOOpOOHBIE CBS3UM MEXAY
MOJIEKYJIaMU CIIUPTOB. JIeHCTBHE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHOroatoMHble  CHOHUPTHI. JTWUJIEHIVIMKOJIb W TJUILEPUH: CTPOEHHUE,
¢uznueckre W XUMHYECKHE CBOMCTBAa (B3aUMOJCHCTBHE CO IIEIOYHBIMU
MeTajulaMHi, KaueCTBEHHAas pEaKlys Ha MHOTOAaTOMHbIE chHpThl). JleiicTBue Ha
opraHu3Mm 4enoeka. [[puMeHeHue rimiepuHa U dTUICHTJTUKOJIA.

deHo: CTPOCHHE MOJEKYJIbl, (U3UYECKHE W XUMHUYECKHE CBOMCTBA.
Toxcuunocts penomna. [Ipumenenue enona.

Anpneruasl U kemowvl. DopMmanpaerui, aueTalbIACTUA: CTPOECHHUE,
¢u3nyeckne U XMMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAaueCTBEHHBIE PEAKIUH ), [I0JIYyYEHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TMIpeleibHbIE KapOOHOBBIE KHCIOTHL. MypaBbuHas U
YKCYCHasi KHCIJIOTBI: CTpOCHHE, (PU3MUECKHEe U XMMHUYECKUE CBOMCTBa (CBOMCTBA,
o0miue ISl Kiacca KUCIOT, Peakius 3Tepu(pHuKaIim), ToJydyeHUEe U IpUMEHEHHE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHCJIOT. MBUIa KaK COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIIEE IEUCTBHE.

CnoxHbple 3Qupbl KakK MPOU3BOAHBIE KapOOHOBBIX KHCIOT. [‘maponus
c0kHbIX 3¢upoB. XKupsl. 'naponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.



VYrneBogpl: cocraB, KiaccupuUKauus ~— yrieBoJoB  (MOHO-, JHU- U
noyiucaxapuibl). I'moko3a — mpocTelinii MOHOCaxapua: 0COOEHHOCTH CTPOEHHUS
MOJIEKYJIbI, (U3UYECKME W XUMUYECKHE CBOWCTBa (B3aMMOJEHCTBHUE C
ruppokcuom Mmeau(ll), oxuciaeHne ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIIOKO3bl), HAXOXKJIEHUE B MPHUPOJIE, NMPUMEHEHUE,
ouonorunyeckas poisib. @otocunres. pykTo3a Kak U30MEP IITHOKO3BI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBeJieHre, HaOJI0JIEHHEe W OINHCAaHHE JEMOHCTPALMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KaUYE€CTBEHHbIE PEaKUUU OJHOATOMHBIX CIHUPTOB (OKHCIIEHHE 3TaHOJIa
okcugom wMenu(ll)), MHOroaTroMHBIX CHUPTOB (B3aMMOJCHCTBUE TJIUIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKucCIeHNE aMMHAYHBIM PacTBOPOM OKCHIA
cepeopa(l) u ruapoxcumom Mmemu(ll), B3ammoaeiicTBHE Kpaxmajia C HOIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

PacuétHrie 3agaun.

Borluncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOIHOIO BEIIECTBA WJIM MPOAYKTAa PEAKIMU MO W3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKanue OpraHnuecKue COeJUHEHHUS.

AMUHOKHUCIIOTBHI KaKk aM(OTEepHbIE OpraHuYecKkue coenuHenus. duznueckue
U XUMUYECKUE CBOMCTBA aMUHOKHCIOT (Ha mMpUMeEpe IUIHIMHA). bronornueckoe
3HAYeHUE aMUHOKUCIOT. [lenTuasl.

benku kak mnpupoaHBIE BBICOKOMOJEKYJSApPHbIE coenauHeHus. [lepBuunas,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpUMEHTAJIBHBIE METOABl M3YYEHHsI BEIIECTB M HUX IPEBpAlLECHUI:
HaOJII0/ICHNE U ONMCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, LIBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMEDP, CTPYKTYPHOE 3BEHO, CTEIEHb ITOJIMMEPU3ALNH, CPEAHAS MOJICKYJIApHAs
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U ITOJIMKOHCHCALIMS.

OKCHEpUMEHTAJIbHBIE METOABbl M3Y4YEHHs] BEIIECTB M WX IPEBPAILECHMIA:
O3HaKOMJIEHHE ¢ o0pa3liaMM MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIacTMacc,
Kay4yKOB.



MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXNpeaMETHBIX CBA3EU IIPU U3YYCHUU OPraHUYECKON XUMUU
B 10 kmacce OCylIECTBISETCA 4Ye€pe3 HMCIOJIb30BAaHUE KaK OOLIMX €CTECTBEHHO-
HAayYHBIX ITOHATUH, TaK U IOHATUH, SBIAIOLIUXCS CUCTEMHBIMU U1l OTIEIBHBIX
IIPEIMETOB €CTECTBEHHO-HAYYHOI'0 LIUKJIA.

OOmue ecTecTBEHHO-HAay4yHble TIOHATHS: SIBJIEHHWE, Hay4yHbId (akKT,
rUNoTe3a, 3aKOH, TEOpHs, aHalIu3, CHHTE3, KilacCUUKALMs, MNEPUOAUYHOCTD,
Ha0JII0/IeHNEe, U3MEPEHHE, IKCIIEPUMEHT, MOJIETUPOBAHHUE.

@dusuka: Marepus, DOHEpPrus, Macca, aTroM, OJJEKTPOH, MOJEKYJIa,
HSHEPreTUYEeCKUd YpOBEHb, BEILECTBO, TeNO, OOBEM, arperarHoe COCTOSIHUE
BEIIECTBA, GPU3MUECKHE BEJIMUMHBI M €IMHULIBI UX U3MEPECHHUS.

buonorusi: xnerka, opraHusm, Ouochepa, oOMEH BEIIECTB B OpPraHHU3ME,
doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTrIeBOJAbI, >KUPBI,
dbepMeHTHI).

I'eorpac¢usi: MuUHEpanbl, TOpHbIE IOPO/IbL, TOJE3HBIE UCKONIAEMbIE, TOILUIMBO,
peCypcehl.

TexHomorus: NUIIEBbIE IPOAYKTbI, OCHOBBI PAlMOHAIBHOIO IIUTaHMUS,
MOIOIIE CPEICTBA, JIEKAPCTBEHHBIE U KOCMETUYECKHUE IIperapaThl, MaTCpUaIbl U3

HNCKYCCTBCHHBIX U CMHTCTHYCCKHNX BOJIOKOH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHHMSA ITPOI'PAMMEBI I110 XMUMHNN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHS
oOydJarolmuMHcs TporpaMM CpeaHero oOiero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMEeTHbIM W TOpeaMeTHbiM). HayuHo-meToaumdeckoil OCHOBOM s
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CpPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBIN MOIXO/I.

B cooTBercTBHM C CHCTEMHO-AESTENIBHOCTHBIM MOAXOAOM B CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUSA MpeaMera «XHUMHUS» Ha YpPOBHE CPEIHETrO
o01rero 00pa3oBaHusl BbIJICTICHBI CIEAYIONINE COCTABISIONIUE:

. 0CO3HAHUE O0YYAIOITUMHUCS POCCUICKON TpaK1aHCKOW MICHTUYHOCTH
— TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSATEILHOCTH M CAMOOIIPEIETICHUIO;

o HAJIMYMe MOTHBAIIMU K 00YUYEHUIO;

o [EJICHANPABIIEHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUU JIMYHOCTH Ha
OCHOBE KIIFOUEBBIX [IEHHOCTEW U UCTOPUUECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUWU;

o TOTOBHOCTh M CIIOCOOHOCTh OOYYarOIIMXCS PYKOBOJCTBOBATHCA B
CBOEH JIEATEIBbHOCTH ILIEHHOCTHO-CMBICIOBBIMM YCTAHOBKAMH, MPUCYILIHNMU
[EJIOCTHOM CHCTEME XUMUYECKOT0 00pa30BaHUs;

o HaJIM4YME MPABOCO3HAHUS JKOJIOTMYECKOW KYJNbTYPhl U CIOCOOHOCTH
CTaBUTH LIEJIM U CTPOUTD KU3HEHHBIE TIJIAHBI.

JINYHOCTHBIE pe3yJbTaThl OCBOEHHUS MpeaMeTa «XUMUs» JOCTUTalTCS B
€AUHCTBE Y4Y€OHOM M BOCHUTATEIBHOW JESATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMU, COLUOKYIbTYPHBIMH, T1YXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU
U HJeaNaMH POCCHMCKOrO TPakJaHCKOTO O0IecTBa, MPUHATHIMH B OOIIECTBE
HOpMaMU W TpaBWIAMHU  TOBEJCHHUS,  CHOCOOCTBYIOUIMMH  IpoIeccam
CaMONO3HaHMUs, CaMOpPA3BUTUS M HPABCTBEHHOIO CTAHOBJICHHUS JIMYHOCTH

00yYarOITHUXCA.



JIn4HOCTHBIE pe3yJbTaThl OCBOEHUS MpeaMeTa «XUMHS» OTPaKaroT
c(hOpMUPOBAHHOCTh OIbITA MO3HABATEILHOW U TMPAKTUYECKON JEATECIbHOCTH
0o0y4Jaromuxcs 1Mo peaau3aiy IPUHITHIX B OOIIECTBE 1IEHHOCTEH, B TOM 4YHCIIE B
YacTH:

1) rpaaaHCKOTr0 BOCIIMTAHMS .

o OCO3HAHUS OOYYalOU[UMHCS CBOUX KOHCTUTYIIMOHHBIX TMpaB U
00s13aHHOCTEH, YBOXKECHUS K 3aKOHY U MIPABOIOPSIIKY;

° PEACTaBICHUS O COIMAIBHBIX HOPMAaX M MPaBUIaAX MEKIUYHOCTHBIX
OTHOIIICHUH B KOJIJICKTHBE;

° TOTOBHOCTH K COBMECTHOW TBOPYECKOW JIESATEIBLHOCTH MPHU CO3IaHUU
y4eOHBIX MPOCKTOB, PEIICHUU yYEOHBIX M TMO3HABATEIBHBIX 3a7a4, BBITIOJHEHUU
XUMHUYECKUX IKCIIEPUMEHTOB;

° CIOCOOHOCTH TOHUMATh M MMPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U
apryMEHTBI JPYTUX IIPHU aHAIN3€ PA3JIMUYHBIX BUIO0B YUEOHOU JIEITEIIBHOCTH;

2) NaTPUOTHYECKOT0 BOCTIMTAHMS .

o IIEHHOCTHOTO OTHOILIEHUS K UCTOPUYECKOMY M HAYYHOMY HACJIEIUIO
OTCUYECTBEHHON XUMMH;

o YBOXEHUS K TIPOIECCY TBOpYECTBA B OO0JacCTH TEOpHH U
MPAKTUYECKOTO MPUMEHEHUS XHWMHUHU, OCO3HAHHUSI TOTO, YTO JOCTHKEHMS HAYyKH
€CTh pe3yJbTaT JIUTEIbHBIX HAOIIOJCHUHN, KPOIOTIMBBIX IKCIEPHUMEHTATBHBIX
MOMCKOB, MOCTOSTHHOTO TPY/Jla YUEHBIX U NMPAKTUKOB;

o WHTEpeca U MO3HABATEIbHBIX MOTHUBOB B MOJIYUYEHUHU M MOCIEIYIOIIEM
aHajau3e MHQPOpMAIMK O MEPEIOBBIX JOCTHKCHUSX COBPEMEHHON OTECYCCTBEHHOM
XUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUA:

o HPABCTBEHHOTO CO3HAHMS, STUUECKOT0 TTOBEICHUS;

o CITIOCOOHOCTH OIICHHWBATh CHUTYyaIluH, CBS3aHHBIE C XHMHYCCKUMHU
SIBJICHUSIMUA, W TPUHUMATh OCO3HAHHBIC PEIICHHUS, OPUECHTHPYSACH HA MOPAITHHO-

HPAaBCTBCHHBIC HOPMBI 1 ICHHOCTH,



o FOTOBHOCTH OIIEHMBaTh CBOE TIOBEJICHHE U IOCTYNKH CBOUX
TOBapUIEed C TMO3ULMA HPABCTBEHHBIX W MPABOBBIX HOPM M OCO3HAHHE
IIOCJICACTBUN OTUX IOCTYIIKOB;

4) dpopmMupoBaHus KYJbTYPbI 310POBbA:

o NOHMMAaHHUS LIEHHOCTEH 3J0pOBOr0 M 0Oe30macHoro obpasza >KU3HH,
HEOOXOJIUMOCTH OTBETCTBEHHOI'O OTHOILIEHUS K COOCTBEHHOMY (PU3MYECKOMY H
NICUXHYECKOMY 3/I0POBbIO;

o coOroIeHus paBui 6€30MacHOro oOpalleH s ¢ BEECTBaMU B OBITY,
NOBCEIHEBHOM JKU3HU U B TPYIOBOM JAESTEIBHOCTH;

o NOHMMAaHMUS LIEHHOCTU TMPaBWJ MHIUBUAYAJIbHOTO W KOJJIEKTUBHOIO
0e30MacHOro MOBE/ICHUS B CUTYaIUsIX, YTPOXKAIOIIUX 3J0POBbIO U KU3HHU JIIOJICH;

o OCO3HAHMS TMOCJIEICTBUM W  HENPUSATUS BPEIHBIX PUBBIUEK
(ynoTpeOneHus anKoroisi, HAPKOTUKOB, KypEeHHUs );

5) Tpy10BOro BOCIMTAHMS

o KOMMYHUKATHBHONM KOMIIETEHTHOCTH B Y4Y€OHO-HCCIIEOBATEIbCKOM
JESITEeIbHOCTH, OOIIECTBEHHO IOJIE3HOW, TBOPYECKOW W  APYyrUX  BHJAAX
JesITeNIbHOCTH;

. YCTAaHOBKM Ha aKTHBHOE YYacTHE B PEIICHUM MPAKTUYECKUX 3aj]ad
coLMaIbHON HANpaBICHHOCTH (B paMKaX CBOETO KJIacca, IIKOJbl);

o UHTEpeca K IPaKTUYECKOMY U3YyUEHUI0 Npo¢eccuil pa3uyHoro poaa,

B TOM YHCJIC Ha OCHOBC IIPUMCHCHU IIPCAMCTHBIX 3HAHMH 110 XHMHH,

o YBAKEHUSA K Tpydy, JIIOAAM TpyAa H pPe3yabTaraM TPYIAOBOU
NEATENbHOCTH,
o TOTOBHOCTH K OCO3HAHHOMY BBIOOpPY WHAMBHIYaJbHOW TPACKTOPUU

oOpa3oBaHus, Oyaymieii npodeccmr M pealu3alid COOCTBEHHBIX KM3HCHHBIX
IUIAHOB ¢ YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K XMMHUHU, HHTEPECOB M
moTpeOHOCTEH 00IEeCTBA;

6) 3K0JIOrM4eCcKOro BOCIIMTAHMS:



o SKOJIOTMYECKH II€JeCOO0pa3HOro OTHONIEHUS K MPUPOAE, Kak
HWCTOYHHKY CYIIECTBOBAHUS KU3HU HA 3EMJIC;

o NOHUMAaHUsI TJI00abHOTO XapakTepa HKOJOTUYECKUX MpooJieM,
BJIUSIHUS DKOHOMMYECKUX MPOILIECCOB HA COCTOSHUE MPUPOAHOM W COLMATBHOMU
Cpenbl;

o OCO3HAHUS HEOOXOJAMMOCTH HCIOJIb30BaHUS JTOCTHXKEHUM XUMHH JJIsI
pELIeHUs] BOPOCOB PAlMOHATIBHOTO MPUPOI0NOIB30BAHUS;

o AKTUBHOIO HENPUSATUS ACUCTBUN, MPUHOCAIIUX BPEI OKPYXKarolen
IPUPOJHON cpeqie, YMEHUsI MPOTHO3UPOBATH HEOIArONpHUATHBIE JKOJIOTHYECKUE
MOCJIEJCTBUS MPEANPUHUMAEMBIX AEHCTBUNA U IPEAOTBPALIATh UX;

o HaJlM4usl Pa3BUTOrO JKOJOTMYECKOTO MBIIUICHUS, JKOJIOTUYECKON
KYJbTYpbI, OIBITA JESITEILHOCTH JKOJOTMYECKON HANpaBICHHOCTH, YMEHUS
PYKOBOJICTBOBATbCSI UMU B TO3HABATEJIbHOM, KOMMYHMKATUBHOM M COLIMAIBHOU
NPaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

o c(hOpMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOILIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKH U OOIIECTBEHHOMN MPAKTUKU;

o NOHUMAaHHS CHeNMUKA XUMHUU KaK HAyKd, OCO3HAHUSA €€ POy B
dbopMHUpPOBAaHUN PAIMOHAIBHOTO HAYYHOTO MBIIUICHHS, CO3JIaHUU IIEJIOCTHOTO
MPEICTaBICHUS 00 OKPYXKAIOIIeM MUPE KaK O €IWHCTBE MPUPOJBI U YEJOBEKa, B
MO3HAHWW TIPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHuU TMpoOJIeM COXpaHCHUS
MIPUPOJHOTO PABHOBECHS,

° yOSXKIEHHOCTH B OCOO0OH 3HAYMMOCTH XHMHH JUIS COBPEMEHHOM
UUBUIM3AIUA: B €€ TyYMAaHHCTMYECKOM HAIPAaBICHHOCTH W BaXXHOW POJIM B
CO37aHUM HOBOHW 0a3bl MaTepUATBHOU KYJIBTYPHI, PEIICHUH TI00aThHBIX TMPOoOIeM
YCTOMYMBOTO Pa3BUTHS YEIIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U

AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHM MEIUIIMHBI, OOECIICUCHUH YCIOBHUI



YCHEUTHOTO TpyAda W OSKOJOTMYECKU KOMMOPTHOM KHUZHM KaXKIOro uJieHa
o0I11ecTBa;

o €CTEeCTBEHHO-HAYYHOU T'PAaMOTHOCTH: MOHUMAHUS CYITHOCTH METOOB
MO3HAHUS, WCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MoJTydyaeMble 3HaHUS JIJISl aHAIu3a U OOBSICHEHMS SIBICHUM OKPYXAIOIIEro MUpa U
MPOUCXOJAIINX B HEM U3MEHEHUH, YMEHUS JeiaTh 000CHOBAHHBIC 3aKITIOUCHUS Ha
OCHOBE HAay4yHbIX (AKTOB U HUMEIOIIUXCS JAaHHBIX C IEJIbI0 TOJYYCHUS
JIOCTOBEPHBIX BBIBOJIOB;

o CIOCOOHOCTH CaMOCTOSITENTbHO KCIOJIb30BaTh XUMUYECKUE 3HAHUS
JUTSL peIIeHUs TPoOJIeM B PEaIbHBIX )KU3HEHHBIX CUTYaIIHSX;

o WHTEpeca K MO3HAHUIO U UCCIIE0BATEIBLCKOM e TEIbHOCTH;

o TOTOBHOCTH M CIIOCOOHOCTH K HENPEpPhIBHOMY OOpa30BaHUI0 U
caM0oOOpa30BaHNI0, K AKTHBHOMY IIOJYYCHUIO HOBBIX 3HAHMH 10 XWMHH B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTIMU;

o UHTEpeca K OCOOEHHOCTSIM TpyJa B  pPa3IMuHbIX  cdepax
npodeccuoHaIbHOM 1eITeTbHOCTH.

METANPEIMETHBIE PE3YJIBTATHI

MeranpenMeTHbIE PE3yJIbTaThl OCBOCHHS yU4€OHOTO MpeaMeTa «XUMHUs» Ha
YPOBHE CPEIHETO 00111ero 00pa3oBaHUs BKIIOYAOT:

o 3HauUMMBbIE 1 (OPMHUPOBAHUS MHPOBO33PEHUS  OOYYAIOIIMXCS
MEXKIUCIMUILUIMHAPHBIE (MEXKIPEIMETHBIE) OOIICHAYYHbIE MOHITHUS, OTPAKAIOIIUE
[IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa M CHeUPUKY METOJO0B TO3HAHUS,
MCIIOJIb3YeMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEIIECTBO, SHEPTHUS, SIBICHHE,
MpoIIece, CUCTeMa, HAYYHBIA (PaKT, MPUHITUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsi, UCCIEAOBaHUE, HAOIIO/IEHHE, U3MEPEHUE, SKCIIEPUMEHT U JIPYTHUE);

o YHUBEpCaJIbHbIE yaeOHbIe JEHCTBUS (TTo3HaBaTENbHBIE,
KOMMYHUKATHBHBIC,  PETYJISTHUBHEIC), obOecrieunBaromue  (hopmMupoBaHue

(GyHKIIMOHAJIBHON TPAMOTHOCTH M COITMAIbHOM KOMIIETEHIIMU 00yJaronXcs;



o CIIOCOOHOCTH o0yyaromuxcs HCIIOJIb30BaTh OCBOCHHBIEC
MEXKIUCIMIUIMHAPHBIC, MUPOBO33PEHUECKUE 3HAHUS M YHUBEpCAJIbHbIE YueOHBbIE
JNEUCTBU B ITI03HABATEIILHOU U COLIMATILHON IIPAKTUKE.

MertanpeaMeTHbIE pE3yJbTAaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATbHBIMU
y4eOHBIMH  TO3HABATEJIbHBIMM, KOMMYHHUKATUBHBIMU U  PETYJISTUBHBIMU
JIEUCTBUSIMU.

OBaanenue YHUBEPCAJIbHBIMH Y4eOHBIMH MO3HABATEJIbLHBIMU
NEeUCTBUSAMM:

1) 6a30Bble JJOrHYecCKHe eHCTBUS:

° CaMOCTOSITEILbHO (OPMYJIUPOBATh W aAKTYallM3UPOBATh MPoOOJIEMY,
BCECTOPOHHE €€ paccMaTpUBaTh;

° ONpPEAEIATh LM ACATEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX
JTOCTUKEHUS, COOTHOCUTH PE3YJIbTAThl IEATEILHOCTH C MTOCTABICHHBIMHU LEISIMU;

° WCIOJIb30BaTh MPU OCBOCHUM 3HAHUM MNPUEMBI  JOTHYECKOTO
MBILICHUS] — BBLACIATh XAPAKTEPHBIC NMPU3HAKW IOHSITHUM W YCTAHABIMBATH UX
B3aMMOCBS3b, HCIIOJIb30BATh COOTBETCTBYIOIIME TIOHATHA IS OOBSICHEHUS
OTJIENIbHBIX (DaKTOB U SIBJIICHH;

° BBIOMPATh OCHOBAHHUS M KPUTEPHUH JUIS KJIaCCU(PUKAIMKM BEIIECTB H

XUMHUYECKUX PEaKIU;

o YCTaHABJIMBATh MPUYUHHO-CIICICTBEHHBIE CBS3U MEXAY M3y4aeMbIMU
SIBJICHUSIMU;
o CTPOUTH JIOTUUECKUE pacCyk ACHUSI (MHAYKTUBHBIC, I€AYKTUBHbIC, 110

aHAJIOTUH), BBIABIISITH 3aKOHOMEPHOCTM W MPOTHUBOPEYMS B paccMaTpUBAEMBbIX
SABJICHUSAX, GOPMYIHUPOBATH BHIBOJIbI U 3aKIIOUCHHUS;

o IPUMEHATh B MPOLIECCE IMIO3HAHMS, UCIOJIb3yEMBIE B XHWMHUU
CHMBOJIMYECKHUE (3HaKOBBIE) MO/IEIIH, npeoOpa3oBbIBATh  MOJCITHHBIC
MPEICTABICHNUS — XUMUYECKUM 3HAK (CMMBOJI) dJIE€MEHTa, XuMudeckas (hopmyrna,
YpaBHEHHE XMMHUYECKOW pEaKIUU — MPU PEUICHUHU Y4YEOHBIX MO3HABATENIbHBIX U

NPAaKTUYCCKUX 3aJa4, IIPHUMCHATb HA3BAHHBIC MOJACJIBHBIC IIPCACTABICHHUA OJIA



BBISIBIICHUSI XapaKTEPHBIX TMPU3HAKOB H3yYaeMbIX BEIIECTB W XUMHUUYECKUX
pEaKLUN.

2) 0a30BbIe HCCJIeI0BaATeIbCKUE IeHCTBHS:

o BJIAJI€Th OCHOBAMHU METOJOB HAy4YHOTO IIO3HAHUS BEIIECTB W
XUMHUYECKUX PEAKIUM;

o dbopmynupoBaTh €AW MW 3aJa4d  KCCJICIOBAHUS, HCIOJIb30BATh
MOCTaBJICHHBIE U CaMOCTOSITEIBLHO C(HOPMYJIUPOBAHHBIC BOIMPOCHI B KAYECTBE
WHCTPYMEHTA TO3HAHUSI U OCHOBBI Il ()OPMHUPOBAHUSI TUIIOTE3bI IO MPOBEPKE
PaBUIILHOCTH BBICKA3bIBAEMBIX CYXKIECHUN;

o BJIAJICTh HaBBIKAMHU CAMOCTOSITEILHOTO TJIAHUPOBAHUSI U TIPOBECHUS
YUYCHUYECKUX DKCIIEPUMEHTOB, COBEPIICHCTBOBATH YMEHHUS HAOJI0/IaTh 3a XOJOM
mpoiiecca, CaMOCTOSITENIbHO MPOTHO3UPOBATh €ro pe3yibTar, (GopMynupoBaTh
0000ITIeHNS ¥ BBIBOABI OTHOCUTEIBHO JOCTOBEPHOCTH PE3YIHLTATOB UCCIICIOBAHMS,
COCTaBJISITh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON padoTe;

o npuoOpeTaTh OMBIT YYCHHYECKOH HCCIIeTOBATEILCKOW M MPOEKTHOM
NEATeIbHOCTH, TMPOSBIATh CIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSTEIBHOMY
MOMCKY METOJIOB PEHICHUS] MPAKTUYECKUX 3aJad, NPUMEHEHUIO Pa3TUYHBIX
METO/IOB MO3HAHMUSI.

3) paboTa ¢ unpopmaumeii:

o OPHUEHTHPOBATHLCS B PA3JIMUHBIX MCTOYHHKAX WMHMOpManuu (HaAy4HO-
MONYJIIPHAS JIUTEpaTypa XUMHUYECKOTO COJICpXKAHHUS, CIPaBOYHBIC ITOCOOMS,

pecypcel MHTepHETa), aHanM3upoBaTh WH(OPMAIUIO PA3IUYHBIX BUIIOB U (GHOpM

MIPEICTABIECHNUS, KPUTUYECKHU OLICHUBATH eé JOCTOBEPHOCTH 17§
HENPOTUBOPEYUBOCTb;
o dbopMynHpoBaTh 3amMpoChl W TPUMEHSITH PA3TUYHBICE METOIbI TIPH

Mmoucke u ordbope mHPOpPMAIUU, HEOOXOMUMOM I BHITIOJIHCHHUS YYSOHBIX 3a7ad
OIPEAEIEHHOTO THUIIA;
o npuoOperathb ONBIT HCMOJIb30BAHUS MH(pOpPMaIIIOHHO-

KOMMYHHKAaTHUBHBIX TEXHOJIOTUH U Ppa3IMYHBIX IIOMCKOBBIX CUCTCM,



o CaMOCTOSATENIbHO BBIOMPAaTh ONTUMAJIBHYIO (HOPMY MpPEACTABICHHUS
uHpopmaiuu (cxeMbl, rpaduKu, TUarpaMmbl, TaOJIULbI, PUCYHKU U APYTHE);

o UCIIOJIb30BaTh HAy4YHBIM S3bIK B KayeCTBE CpEACTBAa IpH paboTe ¢
XUMHYECKOM HH(pOpMalMe: MNPUMEHITh MEXNpeaMeTHble ((pu3nyeckue Hu
MaTeMaTU4YeCcKue) 3HaKU U CUMBOJIbI, (pOpMYJibl, aO0OpeBUATYpPbI, HOMEHKIATYPY;

o UCII0JIb30BaTh U MPEe0OPa30BbIBATH 3HAKOBO-CUMBOJIMYECKUE CPEICTBA
HaTJISI THOCTH.

OBiageHne yHMBepPCAIbHBIMH KOMMYHUKATHBHBIMU J1€CTBUSIMH

. 3a/1aBaTh BOIPOCHI M0 CYIIECTBY OOCYXkJAaeMOi TEMbI B X0/i€ JUanora
W/WIM  JUCKYCCUH, BBICKA3bIBaTh HJIEU, (OPMYIHPOBATH CBOM MPEAJIOKECHUS
OTHOCHUTEJIHLHO BBITIOJIHEHUSI MPEJIOKEHHOM 3a/1a4H;

o BBICTYNIaTh €  Tpe3eHTalued  pe3yJbTaTOB  IO3HABATEIbHOM
JESTENbHOCTH, MOJYYCHHBIX CAMOCTOATEIBbHO WJIM COBMECTHO CO CBEPCTHUKAMHU
OpY BBITOJHEHUH XUMHUYECKOIO JKCIIEpPUMEHTa, MPAaKTHUYECKOM paboThl 110
UCCIICZIOBAHNIO CBOMCTB M3yYaeMbIX BEIIECTB, PeaM3allii YYEeOHOIo MpPOEKTa U
(opMyIupOBaTh BBIBOJBI MO pe3yjbTaTaM IPOBEIEHHBIX HCCIEAOBAHUN IYTEM
COIJIaCOBaHMS MO3ULUN B X0/ 00CYXACHUS U 0OMEHAa MHEHUSIMH.

OBnageHne yHMBepPCAIbHBIMHU PeryJIssTHBHBIMU 1eHCTBUAMM:

o CaMOCTOSITEIILHO IUIAHUPOBATh " OCYLIECTBIIATH CBOIO
[IO3HABATEIBHYIO JIEATEIBHOCTD, ONPEEasa €€ Lean U 3a]1a4i, KOHTPOJIUPOBATh U
[0 Mepe HEOOXOJWMOCTH KOPPEKTHUPOBATH MpEjIaraéMblil ajlropuT™M JIeUCTBUI
IpU BBIOJHEHUN Y4YeOHBIX M MCCIEA0BAaTENbCKUX 3a/ay, BeIOMpaTh Haumbojee
3¢ (deKTUBHBIN cHnocod MX pelieHuss ¢ y4€TOM TMOJYyYEHHUS HOBBIX 3HAHUU O
BEILECTBAX U XUMHUUYECKHUX PEAKLIHSX;

o OCYLIECTBJISITh CaMOKOHTPOJIb CBOEM JEATENbHOCTH Ha OCHOBE

caMoOaHa/In3a 1 CaMOOLICHKH.



NPEAMETHBIE PE3YJIBTATDI

10 KVIACC

[IpenmeTHble pe3ynbTaTbl OCBOCHHS Kypca «Opranudyeckas XUMUSI»
OTpaXKaroT:

° c(hOpMUPOBAHHOCTh MPEJCTABICHUN O XMMUUYECKOM COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MHpA, pPOJA XMMHUU B TO3HAHUM SBICHUMN
npuposbl, B  (OPMUPOBAHMU  MBIIUICHUS W KYJbTYPhl JIMYHOCTH, €&
(G yHKIIMOHAIBHOU TPAMOTHOCTH, HEOOXOIUMOM JIJIsl pEIICHUS MPAKTUYECKUX 3a71au
U DKOJIOTUYECKH OOOCHOBAHHOI'O OTHOIIEHHUS K CBOEMY 3J0POBBIO M MPUPOTHOU
cpexne;

o BJIAJICHUE CUCTEMOW XHMHUYECKUX 3HAHWM, KOTOpas BKJIIOYAET:
OCHOBOIIOJIAralOIIMe TMOHATUS (XMMHUYECKUM DJIEMEHT, aToOM, OJJIEKTPOHHAs
000JI04YKa aTomMa, MOJIEKYJia, BaJIEHTHOCTb, JIEKTPOOTPUIIATEIbHOCTD, XUMUYECKas
CBsI3b, CTPYKTypHasi ¢opmyina (pa3BépHyTas U COKpamiéHHas), MOJb, MOJSpHas
Macca, MOJISIpHBIM O00BEM, VYIIEpPOIHBIM CKeleT, (yHKIMOHAIbHAs TpyMIa,
pauKaj, U30MEPUsl, U30MEPBI, TOMOJIOTHYECKUN P, TOMOJIOTH, YIIE€BOIOPOIBI,
KHCJIOPOZ M a30TCOJEPIKAIIUE COECAUHEHUS, MOHOMED, MOJMMEP, CTPYKTYpPHOE
3BE€HO, BBICOKOMOJIEKYJISIPHBIE COEIMHEHHUS); TEOPUU U 3aKOHBI (TEOPHSI CTPOCHUS
oprannyeckux BeniectB A. M. BytnepoBa, 3aKOH COXpaHEHHsS] MacChl BEILIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XUMHUH; MHUPOBO33PEHUYECKUE 3HAHUS,
JIe)Kaluye B OCHOBE IIOHUMAaHUs IPUYMHHOCTH U CUCTEMHOCTU XUMHUYECKHUX
SBJICHUN, (DAKTOIIOTMUECKUE CBEJEHUS O CBOMCTBaX, COCTaBe, IOIYyYCHUU U
0e30MacHOM HCIIOJIb30BAaHUM BAXKHEHIIMX OPraHMYECKUX BEIIECTB B OBITY H
MIPAKTUYECKOMN NEATEIBbHOCTU YEJIOBEKA;

o c(hOpPMHUPOBAHHOCTh YMEHHH BBISBIATH XapaKTEPHBIC MPHU3HAKH
MOHATUM, YCTAaHABIMBATh WX B3aUMOCBS3b, HCIOJIB30BAaTh COOTBETCTBYIOIIHE
MOHATUS TPU OIUCAHWU COCTaBa, CTPOEHUS W NPEBPALLCHUN OPraHUYECKUX

COCIMHCHUIA,



o c(hOpMUPOBAHHOCTh YMEHUN HMCHOJb30BATh XUMUYECKYIO CUMBOJIUKY
JUISL COCTaBJIEHUSI MOJEKYJSPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON)
dbopMyn  OpraHMYECKMX BEHIECTB W YpPaBHEHHH XUMHUYECKUX pPEaKIHil,
M3TrOTaBIMBAaTh MOJEIN MOJIEKYJ OPraHMYECKHX BEIIECTB I WJUIFOCTPALMU KX
XUMHUYECKOTO U MMPOCTPAHCTBEHHOT'O CTPOEHHS;

c(hOpMUPOBAHHOCTh YMEHUH YCTaHABJIMBATH MPUHAIJIC)KHOCTh M3YUEHHBIX
OpPraHWYEeCKUX BEUIECTB IO HUX COCTABY U CTPOEHUIO K ONPEAEIEHHOMY
KJIaccy/Tpymnine COeAMHEHUN (YriaeBOJOPOJbl, KHUCIOPOJ M a30TCOAEpX allue
COCJIMHEHUS, BBICOKOMOJIEKYJISIPHbIE COCJIUHEHHUsI), J1aBaTh WM Ha3BaHHS IIO
cucremarnueckoit HoMmeHknatype (IUPAC), a Taxke NpUBOAUTH TPUBHUAIBHBIC
HA3BaHUS OTJICJbHBIX OPTraHMYECKUX BEIIECTB (ITHIICH, MPOIHICH, AalleTUJICH,
STUJICHTIIUKOJIb, TIUIEPUH, (EeHoJ, (hopMalbACTH/, aleTAIbICTH I, MypaBbUHAs
KHCJIOTA, YKCYCHAsl KHCIJIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCI0TA, TJIFOK034,
bpyKTO3a, Kpaxmal, [eJTi0a03a, TIUIUH);

o c(hOpPMHUPOBAHHOCTh YMEHUS ONPEAENSITh BUIIbI XUMUYECKON CBS3U B
OpraHWYECKUX COCTMHEHUAX (OJUHAPHBIE U KPATHBIE);

o chOpPMHUPOBAHHOCTh yYMEHHUS NPUMEHSTh  IOJIOKEHUS  TEOPUH
CTpoeHusi opraHumdyeckux BemecTB A. M. bytnepoBa nans  0ObSCHEHHS
3aBUCUMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U CTPOECHHUS; 3aKOH COXPAHCHUS
MacChl BELIECTB;

o c(hOpMHUPOBAHHOCTh YMEHHUU XapaKTepU30BaTh COCTAaB, CTPOCHHE,
dusznueckne U XUMHUYECKHME CBOMCTBA TUMUYHBIX TMPEICTABUTEICH pa3IMYHBIX
KJIaCCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, ATUJIEH, MPOIWJIEH, AlETUJIEH,
Oyranuen-1,3, metmnOyramuen-1,3, GeH30J, METaHOJ], 3TAaHOJ, STHUJICHIJIMKOJb,
[JIMIEPHUH, (PEHOJ, alleTallbJIeTU]l, MypaBbUHAsI M YKCYCHAasl KUCIOTBI, TJIHOKO3a,
KpaxMmall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIJIOTA), WIUTIOCTPUPOBATH TEHETUUYECKYIO
CBSI3b MEXJY HHUMH YPaBHCHHUSIMH COOTBETCTBYIOIIMX XUMHYECKUX PEAKIHHN C

WCIIOJIb30BaHUEM CTPYKTYPHBIX (POpMYIT;



o c(hOopMUPOBAHHOCTH YMEHUS XapaKTepU30BaTh UCTOYHUKH
YIJIEBOJIOPOHOTO  ChIpbi  (He(PTh, NPUPOAHBIA Ta3, Yrojib), CIOCOOBI HX
nepepaboTKU U MPAKTHUECKOE MPUMEHEHHE MTPOIYKTOB MepepadOTKH;

o c(hOpMUPOBAHHOCTh YMEHUI IPOBOJIUTH BHIYUCIICHUS 110 XUMUYECKUM
ypaBHEHUSM (Macchl, 00BEMaA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa
peakiMu 1O W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WU NMPOAYKTOB PEAKIIUN);

o c(hOpMUPOBAHHOCTh YMEHUH BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX
METOJaX HayYHOTO MO3HAHMS, UCIIOJIB3YEMBIX B XUMHUU TIPU U3YYCHUU BEIIECTB U
XUMUYECKUX SIBIICHUN (HAOJI0/ICHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICTUPOBAHNE),
UCIIOJIB30BaTh CHUCTEMHBIC XUMUUYCCKHWE 3HAHUS IS TPUHATHS pEIIeHUN B
KOHKPETHBIX KU3HEHHBIX CHUTYaIlMsiX, CBSA3aHHBIX C BEHIECTBAMU U HUX
IPUMEHCHHEM;

o c(OpPMHPOBAHHOCTh YMEHHMH COOJIIONATH TMpaBUja TMOJB30BAHMS
XUMHYECKOW TOCyloNH U J1abopaTopHbIM O0OpYyIOBaHHEM, a Takke IpaBuia
oOpalieHusi ¢ BEUIECTBAMU B COOTBETCTBMM C MHCTPYKLIHSIMH IO BBIMOIHEHUIO
71a60paTOPHBIX XUMUYECKUX OIBITOB;

o c(hOpMHUPOBAHHOCTh YMEHUH MIIAHUPOBATH U BBITIOIHATH XUMUUYECKUMA
AKCIIEPUMEHT (TIPEeBpaIeHUsI OPTaHUYECKUX BEUIECTB IPU HATPEBAHUHU, TTOJTYUCHHE
STWJIIEHAa M W3yYEeHHE €ro CBOMCTB, KAaYECTBEHHBIC PEAKIUU OPTraHUYECKUX
BEIIECTB, JCHATYypaIlis OENKOB MpH HArpeBaHWH, I[BETHBIC PEaKIUU OCIKOB) B
COOTBETCTBHHM C TMpaBWJIaMU TEXHUKHA O€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYIOBAHHMEM, TMPEACTABISITH PE3yIbTATHI
XAMHYECKOTO HKCIIEpUMEHTa B (OpME 3ammMcH YpPaBHEHHUU COOTBETCTBYIOIIUX
peakiuii u (OpMyJIHPOBATH BEIBOABI HA OCHOBE 3THX PE3YJIbTATOB;

o c(hOpMHUPOBAHHOCTh YMEHHU KPUTHUYECKU aHAJIU3UPOBATH
XUMUYECKYI0 HMH(OpPMAlMIO, MOJy4aeMyI0 W3 pa3HbIX HCTOYHHUKOB (CpeacTBa

MaccoBoil uHpopmanuu, UHTepHEeT U Ipyrux);



o c(hOpMUPOBAHHOCTh yMEHUM COONIOAATh TMpaBUJia IKOJIOTUUYECKH
1eJeCO00pa3HOro TMOBEAEHUs B OBITY W TPYIOBOM JEATEIBHOCTH B IEJAX
COXPAHEHHUsSI CBOETO 3/I0pPOBbsi M OKpPYXKaIoIel MPUPOIHON Cpelbl, OCO3HABATH
OMAaCHOCTb BO3JCHCTBHS Ha >KUBBIE OPraHU3MBI OMPEIEIEHHBIX OPTaHUYECKUX
BelIecTB, MoHMMasi cMmbica mokazatens [1JIK, mosicHITh Ha mpuMepax CIOCOOBI
YMEHBIIICHUSI W TPENOTBPALICHHUs] HMX BpPEIHOTO BO3JCUCTBUS Ha OpraHU3M
YeJI0BEeKa;

U 00YYaIOUINXCsl C OTPAaHUYEHHBIMH BO3MOKHOCTSMH 37I0POBBSI: YMEHHE
NPUMEHSATh 3HAHUS 00 OCHOBHBIX JOCTYNMHBIX METOJAX MO3HAHHs BEIIECTB H
XUMUAYECKUX SBIICHUH;

JUISL  CIIETIBIX W CIA0OBUASIIMX OOyYaroUuxcsi: YMEHHE HCIIONIb30BaTh

penbedHO-TOUeUHYI0 cucTemMy obo3HadueHui JI. Bpaiins nis 3anucu XUMHUYECKHX

dbopmyi.



TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaunuyecTBo 4acoB

DJIeKTpOHHbIe (L1 (PPOBbHIE)

Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nen 1. Teopernueckue 0CHOBBI OPraHMYE€CKOM XUMHHU
[Ipeamer opraHn4ecKoN XUMHH. bubnuoreka [TIOK
1.1 Teopust CTpOCHUST OPraHUUECKUX 3 0 0 https://lesson.academy-
coequnenuii A. M. byrieposa content.myschool.edu.ru/04/10
Hroro mo pazueny 3
Paszges 2. YrieBoaopoabl
bubnuoreka [IOK
2.1 [IpenensHbIE YIIIEBOAOPO/IBI — AKAHBI 2 0 0 https://lesson.academy-
content.myschool.edu.ru/04/10
HenpenenbHble yrieBo10poabl: buduorea HOK
2.2 AUIKCHbL, KA CHbL, ATKHHbL 6 0 1 https://lesson.academy-
’ ’ content.myschool.edu.ru/04/10
bubaunoteka [IOK
2.3 ApoMaTHuecKre yrieBo0pOIbl 2 0 0 https://lesson.academy-
content.myschool.edu.ru/04/10
[IpupoaHble HCTOYHUKU budanoraa UO
2.4 3 1 0 https://lesson.academy-
YrCBOIOPOJIOB H X NIepepadoTia content.myschool.edu.ru/04/10
Hroro no paszneny 13



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

Pa3nen 3. Kuciiopoacoaep:xkanye oprannyeckue coenHeHust

bu6mmoreka [IOK

3.1 CnupTtbl. Denoun 3 https://lesson.academy-
content.myschool.edu.ru/04/10
bub6mmoreka [IOK

Anbrerunbl. KapOOHOBBIE KUCIIOTHI

3.2 Criombie >upsr 7 https://lesson.academy-
content.myschool.edu.ru/04/10
bubmmoreka [IOK

3.3 VYrieBo bl 3 https://lesson.academy-
content.myschool.edu.ru/04/10

Hroro mo pazueny 13

Paszneun 4. A3oTcoaeprkainme opranHnyeckue coeIuHeHus

bubnuoreka [IOK
4.1 AMHHBI. AMUHOKHCIOTBL. benku 3 https://lesson.academy-
content.myschool.edu.ru/04/10
Hroro mo pazgeny 3

Pa3znes 5. BoicokomoJieKy/JIsIpHbIE COeINHEHUS
bubnuoreka [IOK
5.1 ITnactmaccel. Kayayku. Bonokna 2 https://lesson.academy-
content.myschool.edu.ru/04/10
Utoro no pazneny 2
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10
https://lesson.academy-content.myschool.edu.ru/04/10

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
KoanyecTBO 4acoB
Ne ara DJIeKTPOHHBbIE HU(PPOBHIE
Tema ypoka Kourpo Ipakrnue | /[ ] uugp
n/n Bcero JIbHbBIE CKHe u3ydeHusi | oOpa3oBaTelbHbIE Pecypchl
padoThI padoThI
Pa3nen 1. Teopernueckue 0CHOBBI OPraHMYeCKOM XUMHHU
[IpenMeTr opraHuYeCcKON XUMUH, bubimoreka ITOK
1 e BO3HUKHOBEHHE, Pa3BUTHE U 1 0 0 04.09 https://lesson.academy-
3HAYCHHUE content.myschool.edu.ru/04/10
Teopus crpoeHus
OpPraHUYECKUX COESAUHEHUNH A bubmiorera LIOK
2 M. E . ' 1 0 0 11.09 https://lesson.academy-
- DYTICPOBA, €C OCHOBHBIC content.myschool.edu.ru/04/10
TTOJIOKEHUS
[IpencraBnenue o
KJIacCu(UKAIUA OPraHuIeCKUX
BemecTB. Homenkmnarypa bubimorexa LIOK
3 ( i ) 1 0 0 18.09 https://lesson.academy-
CHCTEMATHHECKAA) 1 content.myschool.edu.ru/04/10
TPUBHUAJILHBIC HA3BAHUS
OPraHUYECKUX BEIIECTB
Pasznesa 2. YrieBoaopoanbl
AJIKaHBI: COCTaB U CTPOCHHE Enbmnorexa LIOK
4 ] . P ’ 1 0 0 25.09 https://lesson.academy-
TOMOJIOTHHCCKHIH PAL content.myschool.edu.ru/04/10
MeTtaH u 3TaH — NPOCTENIINE Enbmnorera LIOK
5 P 1 0 0 02.10 https://lesson.academy-
TpEACTABUTCEIH ATTKAHOB content.myschool.edu.ru/04/10
6 AJNKeHBI: cOCTaB U CTPOEHUE, 1 0 09.10 but6anoreka [IOK
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CBOICTBa

https://lesson.academy-
content.myschool.edu.ru/04/10

OTUJEH U IPOMUIIEH —

bubimoreka IHOK

7 MIPOCTEHIIIHNE TTPEICTABUTEIIN 16.10 https://lesson.academy-
aJIKEHOB content.myschool.edu.ru/04/10
[Ipaktuyeckas padora Ne 1. Bu6nuoreka [TOK

8 «[Tony4yeHne THIICHA U 30.10 https://lesson.academy-
W3yYEHHUE €r0 CBOMCTB) content.myschool.edu.ru/04/10
Anxanuensl. byraguen-1,3 u
MeTuioyraaueH-1,3 Bnbamorexa LOK

9 - vt T 06.11 https://lesson.academy-

OJYHCHHC CHHTCTHHICCKOTO content.myschool.edu.ru/04/10
Kay4IyKa U Pe3UHBI
AJKMHBI: COCTaB M 0OCOOCHHOCTH
CTPOEHUSI, TOMOJIOTUYECKU I Brbamorexa LIOK

10 p A ’ L 13.11 https://lesson.academy-

DAL AUCTHICH — HPOCTCHILIHIH content.myschool.edu.ru/04/10
MPEACTaBUTEh ATKUHOB
Brruucnenus mo ypaBHEHHUIO Bubmnorexa [JOK

11 . P 20.11 https://lesson.academy-

XUMHHCECKOU peakitit content.myschool.edu.ru/04/10
bubmmoreka [IOK
https://lesson.academy-

ApeHbl: 6EH3011 ¥ TOTYOIL. content.myschool.edu.ru/04/10bu6mnorexa

12 27.11
TOKCHYHOCTBH apEHOB [TOK

https://lesson.academy-
content.myschool.edu.ru/04/10
I'eneTnveckas cBs3b
IEBOZIODOIOB bubimoreka IHOK
13 yr P ’ 04.12 https://lesson.academy-

MpUHAJICKAMIUX K PA3JIMIHBIM

Ki1acCaM

content.myschool.edu.ru/04/10
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IIpuponHbIe HCTOYHUKHU
YTJIEBOJAOPOIOB: MIPUPOIHBII

bubimoreka IHOK

14 ra3 v MonyTHbie He(TAHbIC 1 0 11.12 https://lesson.academy-
ras3pl, HepTh ¥ MPOTYKTHI €€ content.myschool.edu.ru/04/10
nepepadboTKu
KonTtponsHas padota no bubmnorexa LIOK

15 1 1 18.12 https://lesson.academy-
paszieny «YTIeB0N0pO/EL content.myschool.edu.ru/04/10
[IpupoHbIE HCTOYHHUKHU
YIJIEBOJOPOJIOB: MPUPOTHBII bubmmoreka [IOK

16 ra3 v MoIyTHbIC He(TSIHBIE 1 0 25.12 https://lesson.academy-
ra3bl, HeTh ¥ IPOJYKTHI €€ content.myschool.edu.ru/04/10
nepepadboTKu

Pasznea 3. Kucnopoaconepskamue oprannyeckue coeJuHeHUs

[IpenenbHbIE OTHOATOMHBIE Bubmoreka LIOK

17 CIIUPTHI: METAHOJI U 3TAHOJL. 1 0 08.01 https://lesson.academy-
Boaoponnas cBsizb content.myschool.edu.ru/04/10
MHoroaToOMHBbIE CITUPTHI: Erbmuorera LIOK

18 1 0 15.01 https://lesson.academy-
THIICHITKOIE 1 LIHUCPUH content.myschool.edu.ru/04/10
@DeHOoJI: CTPOCHHE MOJIEKYJIBI, Bbubnuoreka [IIOK

19 (bU3UYEeCKre U XUMHUYECKUE 1 0 22.01 https://lesson.academy-
CBOWCTBA, IPUMEHEHNUE content.myschool.edu.ru/04/10

bubanoreka IIOK

20 ATbIIETHRI: GOPMATIEACTHA H 1 0 29.01 https://lesson.academy-
aUETANLACTHA. ALETOH content.myschool.edu.ru/04/10
OIHOOCHOBHBIE TTPEIETbHBIE bubmorera LIOK

21 KapOOHOBBIE KUCIIOTHI: 1 0 05.02 https://lesson.academy-

MypaBbUHas U YKCyCHas

content.myschool.edu.ru/04/10
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[Ipaktuyeckas padora Ne 2.

bubimoreka IHOK

22 «CBoiicTBa pacTBOpa YKCYCHOM 12.02 https://lesson.academy-
KHUCIIOTBI content.myschool.edu.ru/04/10
CreapuHoOBast U OJIEMHOBAsI butmmoreka [IOK

23 KHUCJIOTHI, KaK MPEJCTaBUTEIN 19.02 https://lesson.academy-
BBICIIMX KapOOHOBBIX KHCIIOT content.myschool.edu.ru/04/10
MbI1a KaK COJIM BBICHIHX bubnmoreka [IOK

24 KapOOHOBBIX KUCIIOT, HX 26.02 https://lesson.academy-
MOIOIIIee ACHCTBHUE content.myschool.edu.ru/04/10
CrnosxHble 3¢upsl Kak
IIPOU3BOAHBIC KA 6OHOBI)IX bubmmorexa HOK

25 p I P 04.03 https://lesson.academy-
KUCITIOT. & HAPOJIH3 CIOMHBIX content.myschool.edu.ru/04/10
a¢upoB
Kupsr: runponus, mpuMeHeHne Brbmnorexa LIOK

26 5 PRI THID - 1P ’ 11.03 https://lesson.academy-

HojoriHceckas poltb KHpos content.myschool.edu.ru/04/10
VYTIeBOIbI: COCTAB, .- oK
kinaccudukanus. Baxuenmme 18.03 nborexa 11

27 ) https://lesson.academy-
TPCAICTABHTEH. TIOKO3a, content.myschool.edu.ru/04/10
dbpykTo3a, caxapo3a
Kpaxman u niemmonosa kak Enbmnorexa LIOK

28 P 01.04 https://lesson.academy-
TPHPOJHBIC TOMMMEPBI content.myschool.edu.ru/04/10
KonTtponsHas padoTa no
paszeny butnuoreka [IOK

29 «Kucnopoaconepxaiue 08.04 https://lesson.academy-

OpraHU4Y€CKUC COCAUHCHU

content.myschool.edu.ru/04/10
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Pa3nen 4. A3oTcoaepxkaiue opranudeckue coeMHEeHUs1

bubaunoreka [IOK
30 AMUWHBI: METHJIAMUH U aHUJIAH 1 0 0 15.04 https://lesson.academy-
content.myschool.edu.ru/04/10

AMHMHOKHCIOTEI KaK
amM(OTepHbIE OPraHUIECKUE Bubmmorexa LIOK

31 5 1 0 0 22.04 https://lesson.academy-
COCIMHCHHA, HX DHOJIOTHHECCKOC content.myschool.edu.ru/04/10
3HaueHue. [lentuas
benku kak nmpupoiHbIe bubmmoreka [IOK

32 BBICOKOMOJICKYJISIPHBIE 1 0 0 29.04 https://lesson.academy-
COEeIUHEHUS content.myschool.edu.ru/04/10

Pa3nen 5. BbicokoMOJIeKY ISIpHbIE COeIUHEHUS

OCHOBHEBIE METOAbI CHHTE3a
BBICOKOMOJICKYJISIPHBIX bubmiorera LIOK

33 . gl P 1 0 0 06.05 https://lesson.academy-
COCIMHCHMH. LLTaCTMacCHL, content.myschool.edu.ru/04/10
Kay4dyKH, BOJIOKHA
Hrorosas koHTpoJbHAS paboTa Enbunorexa [TOK

34 10 1 1 0 13.05 https://lesson.academy-
3a Kype U raced content.myschool.edu.ru/04/10

OBUIEE KOJIMYECTBO YACOB I10 34 3 5

I[TPOTPAMME
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YYEBHO-METOAUYECKOE OBECIIEYEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA

OBA3ATEJIBHBIE YYUEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

* Xumusa, 10 xmacc/ Tabpuensn O.C., OOmecTBO ¢ OrpaHUYCHHOM
oTBeTCTBEHHOCThIO  «JIPODA»; AxmumonepHoe o6miectBo  «M3marenbcTBO
«IIpocBenieHue»

METOANYECKHUE MATEPUAJIBI JJIS1 YUUTEJA
1. O.C.l'abpuensn, I'.I'.JIeicoBa «Xumus Metonuueckoe mnocoOue — 0a30BbIN
YPOBEHDbY - M.: Hpoda 2022 roj.
2. O.CTlaopuensn, W.I'.OctpoymoB, «OOmias XuM#s B TecTax, 3ajadax,
yOpaKHEHUSX. 11 KJ1acc» — M.: Hpoda, 2023 TO/I.
3. O.CTlabpuensn, IILH.bepe3kun, A.A.YmakoBa «Xumus 11 «kiacc:
KontponbHbie U mpoBepouHble paboOThl K y4ueOHUKY». — M.: [poda, 2021 .
4. O.C.I'abpuensn, I'.I'.JIeicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronpHast
kHura i yuurens».  Yacte 1 — M. poda, 2019  ron.
5. O.C.I'abpuensn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 kimacc: HacronpHas
KHMra  JuIs yudrens». Yacte 2 — M. lpoda, 2022  rogn.
6. O.C.TI'abpuensn, I1.B.PemeroB, WN.I'.OctpoymoBa «3amauni 1O XUMUU U
CIIOCOOBI ux peIeHus» - M.: «dpoday, 2021rogm.
7. B.I'. [enucoBa «Xumus 11 Kmacc mMOypodHble IUTAHBI TIO YYEOHUKY
O.C.I'abpuensiHa, I'.I".JIpicoBoOi» - Bosrorpan»  Yuurens 2018ron.
8. M.A.Pa6oBa, V.}IO.Hesckasg, P.B.JIluako «Tectel mo xumuu 11 kmaccy», - M.:
DK3aMeH, 2019r.
9. 9. O.C.I'abpuensin, N.I'.octpoymMOB «XHUMHYECKUN SKCMIEPUMEHT B 1ikoje 11

Kkimacc»; - M.: [lpoda. — 2019 rog.



HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI

CETU UHTEPHET
o http://him.1september.ru  Enunas xkomnexkuust [HOP: Tlpenmernas
KOJUJICKIHS «XUMUSI»;
. http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-
Hay4HbIE JKCIIEPUMEHTHI: XUMHSL. Konmnexuus Poccutickoro

00111e00pa30BaTeIbLHOrO MOpTaja;

o http://experiment.edu.ru AJIXUMMUK: caiit JI.FO. AnukOepoBoii;

o http://www alhimik.ru Bcepoccuiickas onummuaga MIKOJIHHUKOB I10
XUMUU;
o http://chem.rusolymp.ru  Opranuyeckass  XuMUs:  IJICKTPOHHBIN

YUCOHHK JIJIS1 CPEIHEH IIKOJIBL;

. http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: SJICKTPOHHBIH
y4eOHHK;

o http://www hemi.nsu.ru OTKpsIThIH KOUTEIHK: XUMHS,

° http://www.chemistry.ru JluCTaHIMOHHAs OJUMIIMAAAa TIO XHUMHHU:

TEJICKOMM YHUKAIIHOHHBIN o0pa3oBaTebHBII MPOEKT.
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