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HOACHUTEJIBHAA 3AIIMCKA

[Iporpamma 1o XMMHU Ha YpOBHE CpelHEro odiiero oopazoBaHus pa3padoTaHa Ha
ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O0 obpa3oBaHHH B
Poccuiickoit denepanumn», TpeOoBaHUN K pe3ysibTaTaM OCBOCHHsS (penepaibHOM
oOpaszoBaTeibHON mporpamMmbl cpennero obmiero obpazoanus (POII COO),
npeacTaBiieHHbIX B DenepaibHOM rocy1apcTBEHHOM 00pa30BaTeIbHOM CTaHJapTe
COQO, c¢ yuérom KoHuenuuu mnpemnojgaBaHus y4eOHOro mnpeaMera «XUMHS» B
oOpa3oBarenbHbIX oOpranu3auusax Poccuiickoit ®enepanuu, peamu3yronmux
OCHOBHbIE 00pa3zoBaTeibHbIE MPOrpaMMbl, U OCHOBHBIX MONOXeHUU «CTpaTeruu
pa3Butusa BocnuTtaHus B Poccuiickonn ®enepanuu Ha nepuon ao 2025 roma»
(Pacnopsixenue [IpaButensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOJAX0J0B K pa3paboTKe MporpaMMbl MO XUMHH, K ONPEIETICHUIO 00IIeH
CTpaTeruu OOy4YeHUs, BOCIHUTAHMS W PA3BUTHUA OOYYAIOMIMXCA CPEICTBAMHU
yuebHoro npeamera «Xumus» 1 10—11 kinaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuentyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yabTaTOB OOy4YeHHs W TpeOOBaHUW K YPOBHIO MOATOTOBKH
BBIMTYCKHUKOB.

Xumudeckoe 00pa3oBaHUE, MOIy4aeMOE BBITYCKHUKaMU 0011e00pa3oBaTeIbHOM
OpraHU3alNY, SBJISAETCS HEOTHEMJIEMON YacThIO0 UX 00pa30BaHHOCTU. OHO CITYKHUT
3aBEpIIAIOIIMM 3TAllOM peali3allid Ha COOTBETCTBYIOLIEM €My 0a30BOM YpOBHE
KJIIOYEBBIX  LEHHOCTEM, NPUCYHIMX  LEJIOCTHOM  CHCTEME  XMMHYECKOIO
oOpa3oBaHMs. OTH I[IEHHOCTHM KacalOTCsi IIO3HAHUS 3aKOHOB  IPHUPOJBI,
(opMUpOBaHUS MHPOBO33PEHUST U OOIIEH KyJIbTYphl UEIOBEKa, a TaKke
HKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHHUSI K CBOEMY 370pPOBBI0 M HPHUPOJIHOM
cpene. Peammsyercs xumuueckoe oOpa3oBaHuE OOYy4YalOLIUXCS Ha YpPOBHE
cpeaHero oOmero o0pa3oBaHUS CpEeACTBAMU Y4eOHOTO TpeaMeTa «XHUMHS»,
COJIEp)KaHUE M IOCTPOCHHE KOTOPOrO OIPEIENEHbl B IporpamMme IO XHMHH C
yuéToM crneuuUuK HayKd XUMHM, €€ 3HayeHHs B NO3HAHMM MPHUPOABI U B
MaTepuaibHON KM3HHU OOIECTBa, a TAKXKe C YUETOM OOIIMX LIeNel U MPUHIIUIIOB,
XapaKTEepU3YyIOIUX COBPEMEHHOE COCTOSHUE CHCTEMBI CpPEJHEro OOIIEeTro
oOpazoBanus B Poccuiickoit deneparuu.

XuMHUsl Kak 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAayK HIpaeT ocoOyl poiib B
COBPEMEHHOW ITMBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepuaIbHOU KYyJIbTYpHI.
Ona BHOCHUT CBOH BKJaJa B (JOPMUPOBAHME PALMOHATLHOTO HAYYHOTO MBIILJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTABICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
OpUPOJBI M YeNOoBEKa, KOTopoe (OpMHUPYETCS B XMMHMHU Ha OCHOBE MOHUMAHMS
BEILLIECTBEHHOI'O COCTAaBa OKPYXAIOLIEr0 MHpAa, OCO3HAHHUS B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTMU IPUMEHEHUS.



TecHo B3aMMOAECHCTBYSL C JPYTMMH €CTECTBEHHBIMM HAayKaMH, XHMHS CTajia
HEOTHEMJIEMOHN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIEIIHOTO
TpyJla W JKU3HHU Kaxjoro wieHa oOmectBa. CoBpeMEHHas XMMHUS Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
I00aTbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, FKOJIOTUUECKON OE30MaCHOCTH U OXPAHBI 3JJOPOBBSI.

B cootBercTBHUM ¢ OOmMMHM UEISIMH W TOPUHIIUIIAMH CpPEAHEro oOIero
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3Y4YEHUs) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHUPOBO33PEHUYECKHUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.
CocrapistoniuMu ~ IpeAMeTa  «XUMHs»  SBISIOTCA  0a30Bble  KypChl  —
«Oprannueckass xumusi» U «OOm@as W HEOpPraHWYecKas XUMHS», OCHOBHBIM
KOMITOHEHTOM COJIepKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAaYKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa o00eCTeuYrBaeT BO3MOXHOCTh PACCMOTPEHHS BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxaHusi KypcoB — «Opranuueckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpamMMe IO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOJXO/la K M3YYeHHIO Yy4eOHOro Marepuana u oOyClIOBIEeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHYECKUX YpOBHAX. Tak, B Kypce OpraHMYeCKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKHMX U DJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEIECTBAX JAIOTCS B PA3BUTHH — OT YTIJIEBOJOPOJOB J0 CIOXKHBIX OMOJOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMupoOBaHHBIE Ha YPOBHE OCHOBHOI'O OOIIEro oOpa3oBaHMs MEpBOHAYATILHBIC
MPE/ICTABICHUS O XUMHYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTHU CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEaAKI[UU.

I[lonx HOBBIM yrioM 3peHus B mpeaMere «XuMus» 0a30BOro  ypoOBHS
paccMaTpWBaeTCsl W3Y4YEHHBI HA YpOBHE OCHOBHOTO o0Ommero oOpa3oBaHUs
TEOPETUYECKUA MaTepral U (AKTOJOTHUECKHE CBEICHHUS O BEIIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOy4YaromMMCsl TMPEIOCTaBIsETCS BO3MOXKHOCTh OCO3HAaTh 3HA4YCHUE
MEPUOJANYECKOTO 3aKOHA C OOIETEOPETUYECKUX M METOAOJOTMYECKUX IMO3UIIUH,



riyoke TMOHSATh HUCTOPUYECKOE H3MEHEHHE (YHKIMM 3TOro 3akoHa — OT
000011aro1Iel 10 O0BACHAIOIIENH U TPOTHO3ZUPYIOILEH.

Envnaa cucrema 3HaHMM O BaXKHEWIIMX BENIECTBAX, HMX COCTABE, CTPOECHHUM,
CBOMCTBaX W MPUMEHEHUHU, a TAKXKE O XMMHUECKUX PEAKIHUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSAX MpOTeKaHus JAonoiHsercs B Kypcax 10 m 11 kimaccos
AJIEMEHTAMH COJIEPKAHUS, HUMEIOUIUMU KYJIbTYPOJOTHYECKUN U TPUKIIATHON
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
OPYTMMHU HayKaMmH, PACKpBIBAIOT €€ pOJib B II03HABATEIBHOW U NPAKTUYECKOU
JESATENbHOCTH YENOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAaXEHUS K MpoOLECCY
TBOpPYECTBA B O0JACTH TEOPUU U MPAKTUUYECKUX MPUIOKECHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHEHTHUPOBATHCSA B OOIIECTBEHHO U JMYHOCTHO 3HAYUMBIX
npoOjieMax, CBSI3aHHBIX C XHMHEH, KPUTUUYECKH OCMBICIMBATH UH(POPMAIUIO U
OPUMEHATh €€ JUIsl TIOTIOJIHeHMsS] 3HAHWM, PEIICHUS WHTE/UICKTYalbHbIX H
HKCIIEPUMEHTATBHBIX UCCIEIOBATEIbCKUX 3a/1au. B 1ieinom copepkanue yueOHOro
npeamera «XUMHS» ~ JTAaHHOTO  ypOBHS  WM3Y4YEHUS  OPHUCHTHPOBAHO  Ha
dbopMupoBaHuEe y OO0YYaIOIIUXCS MUPOBO33PEHUYECKON OCHOBBI JUIsl TTOHMMAHMS
¢unocopckux uien, TakMX Kak: MaTepUallbHOE E€IMHCTBO HEOPraHMYECKOro U
OpraHMYecKoro Mwupa, OOYCIOBIEHHOCTh CBOWCTB BEIIECTB WX COCTABOM H
CTPOCHHMEM, II0O3HABAEMOCTh MPUPOAHBIX SABJICHUH MYyTEM SKCHEPUMEHTA H
pEelIeHHUs] TMPOTUBOPEYHI MEXKIy HOBBIMH (akKTaMM U TEOPETHUYECKHUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TakKe MpobsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPhS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B niane pemieHust 3aja4 BOCIUTAHUS, PA3BUTHS U COIMATHM3AIMU O0YyUYaIOIIUXCS
OPUHATBIE MPOTrpaMMOM IO XUMHUHM MOJIXOAbl K OMNPENEIICHUIO COAECPKAHUS U
NOCTPOCHHSI TIpeMeTa IMpeayCMaTpUBAlOT (QOPMUPOBAHUE YHHUBEPCATBHBIX
y4eOHBIX JIEWCTBHM, UMEIOMUX 0a30BO€ 3HAYECHHME IS PA3TUYHBIX BHUJIOB
JIESTENBHOCTHU: PEIIeHUsT mpoOsieM, MOUCKa, aHaanu3a U 00paboTku MHQOpMAIUH,
HEOOXOIUMBIX NJIi MPUOOPETEHHS OMbITAa MPAKTUYECKON M HCCIIETOBATEIbCKOM
NEeATEeNIbHOCTHU, 3aHUMAIOIIEH Ba’)KHOE MECTO B MO3HAHUU XUMHH.

B mpakTuke mnpenomaBaHMs XUMHHM KakKk Ha YpPOBHE OCHOBHOIO OOIIETO
o0pa3oBaHUs, TaK M HA YPOBHE CPETHETO OOIIero oOpa3oBaHus, MPU ONPEICICHUN
COJIEpKAaTEeNIbHOM XapaKTEPUCTUKU LeJed HW3Y4YeHUs] MpelMeTa HampaBJICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak O0JaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHYECKOMN
NEATENIbHOCTH Ye€JOBEKa M KaK OJHOr0 M3 KOMIIOHEHTOB MUPOBOM KyJbTypbl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe W3Y4YEHUS
MpeaMeTa SABJISIETCS. BIIOJIHE ONPaBJaHHbIM.



CornacHo JaHHOM TOYKE 3pEHHUsI TJIABHBIMH LEISIMU U3YUYCHHS TIpeaMeTa « X UMHUSI»
Ha 6azoBoM ypoBHe (10 —11 kJ1.) SIBASFOTCS:

e (QopMHpOBaHHE CHUCTEMbl XHMHYECKMX 3HAHUM Kak  BaKHeHIen
COCTaBJISIOLIEN €CTECTBEHHO-HAYYHOU KapTUHBI MHUpPa, B OCHOBE KOTOPOU
JeXaT KII0UYeBbIe MOHATUS, (PyHIaMEHTaIbHbIE 3aKOHBI U TCOPUH XHUMHH,
OCBOCHHUE fI3bIKa HAYKH, YCBOCHHE W IMOHHMAHHUE CYIIHOCTH JOCTYITHBIX
000011IeHN I MUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOpUEH
UX Pa3BUTHUS U CTAHOBJICHUS;

e (QopMHpOBaHHE U Pa3BUTHE MPEACTABICHUN O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB U XUMHUYECKUX pEakiui, HEOOXOAUMBIX Il MNPUOOPETEHUS
YMEHUU OPUEHTHUPOBATHCS B MHUPE BEIIECTB W XUMUYECKUX SIBJICHUMU,
UMEIOIINX MECTO B IPUPOJIE, B MPAKTUUYECKON 1 MOBCEIHEBHOM KU3HH;

e pa3BUTHUE YMEHMI U CIIOCOOOB JIEATEIILHOCTH, CBI3aHHBIX C HAOIIOICHUEM U
OOBSICHEHHEM XMMHUYECKOr0 JKCIEPUMEHTa, COOJIIOJCHUEM TMPABUII
0e301acHOro o0paIeHus ¢ BEIIECTBAMH.

Hapsiny ¢ stuMm, conepkaTenbHas XapaKTEpHCTHKA IeJed W 3aJad HU3y4YCHHS
npeaMeTa B mporpaMMe Mo XUMHHM YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM
C HOBBIMU NPHOPUTETaMH B CHUCTEME CpelHero obdiiero obpasoanus. CeromaHs B
NpernojjaBaHud  XMMHUU B OoJblIed  cTemeHH OTHAETCS  MpEeANoYTeHUe
NPAKTUYECKON KOMIIOHEHTE CojepaHusi OOy4eHMs, OPHUEHTHPOBAHHON Ha
MOJICOTOBKY BBIMMYCKHHMKA 00111€00pa30BaTebHON OpraHu3aliy, BIAJCIOUIETO HE
HAaO0OpOM 3HaHUM, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTHIO, TO €CTh CIOCOOAMH U
YMEHUSAMH aKTUBHOTO IMOJYYEHHUS 3HAHUI M MPUMEHEHHUS UX B PEAIbHON JKU3HU
IUTSl pEIICHUS] TPAKTUYECKUX 3a/1a4.

B cBA3u ¢ 3TUM npu U3ydeHUU MNpeaMera «XUMUsS» JTOMHHHUPYIOIIEE 3HAUCHUE
NpUOOPETAIOT TAKUE 1IEJIM U 3a/1a4H, KaK:

ajganTamus OOYyYalolmUXCsl K YCJIOBHSIM JIMHAMUYHO pPa3BUBAIOUIETOCS MUPA,
dbopMHUpOBaHME  WHTEUICEKTYyallbHO  Pa3BUTONW  JTUYHOCTH, TOTOBOHM K
caM000pa30BaHUIO, COTPYAHUYECTBY, CAMOCTOSITEIBHOMY TPUHSITHIO TPAMOTHBIX
peuIeHni B KOHKPETHBIX JKU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U UX
MIPUMEHEHUEM;

dbopmupoBaHue y 00yJarONIMXCsl KIIFOUEBBIX HABBIKOB (KJIFOUEBBIX KOMITCTCHITHI),
MMEIONIUX YHUBEPCAJIbHOE 3HAYEHHE [JIs Pa3JIUYHBIX BHUAOB JESTEIbHOCTH:
perieHus: mpooiieM, MOWCKa, aHanmu3a U 00paboTKu MHGOPMAIHH, HEOOXOAMMBIX
JUIs IpUOOPETEHHSI OMbITA JESTEIBbHOCTH, KOTOpas 3aHMMAeT Ba)KHOE MECTO B
MO3HAHUU XMMUH, a TAKXKE JIJISl OLIEHKU C MO3UIUN HKOJIOTHUYECcKO 0e30ImacHOCTH
XapakTepa BIUSHUS BEUIECTB U XUMUUYECKUX MPOLIECCOB HA OPraHWU3M 4YeJIOBEKa U

INPpUPOAHYIO CPCOY,



pa3BUTHE TIO3HABATENILHBIX HWHTEPECOB, WHTEIUIEKTYaIbHBIX M TBOPYECKUX
CIOCOOHOCTEN 00yUarOIUXCS: CIIOCOOHOCTH CaMOCTOSTENLHO TPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUU C )KU3HEHHBIMHU MOTPEOHOCTSIMU, UCTIOJI30BaTh
COBpeMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTHH JIJIsl TIOUCKA M aHalu3a y4eOHOU u
Hay4YHO-TIOMYJSIPHON MH(DOPMALIUM XUMHYECKOTO COJIEPKAHUS,

dbopMupoBaHuE W pa3BUTHE y OOYYAIOIIUXCS AaCCOLMATUBHOTO U JIOTMYECKOIO
MBIIIUICHUS, HA0TI01aTeTbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTU, KOTOPhIE OCOOEHHO
HEOOXOJUMBI, B YaCTHOCTH, MpPHU IUIAHUPOBAHUU M TPOBEACHUU XUMHUYECKOTO
IKCIIEPUMEHTA;

BOCMIUTaHWE Yy  oOyyaromuxcss  YOeKIEHHOCTH B T'yMaHUCTUYECKOM
HAIPaBJIEHHOCTH XUMHUHU, €€ BaXXHOW pOJM B PEHICHUM TJIO0AIBHBIX MpobiieM
palMoOHAILHOTO MPUPOOTIONB30BAHMUSI, TTOTIOJIHEHHS YHEPTETUUECKUX PECYPCOB U
COXpaHEHHs] TPUPOTHOTO PABHOBECHS, OCO3HAHMS HEOOXOJAUMOCTH OEPEKHOTrO
OTHOIIIGHUSI K TIPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHHUS OIbITA
UCIIOJIb30BAHMS TOJYYCHHBIX 3HAHUW JJI MPUHATHS TPAMOTHBIX pCEHICHUN B
CUTYaIIUIX, CBI3aHHBIX C XHMHUYCCKUMHU SIBJICHUSMH.

B yueOGHOM mutaHe cpemHero obimiero oOpazoBaHHs TpeaMeT «XUMHUs» 0a30BOro
YpOBHS BXOJUT B COCTaB TmpeAMeTHONW obnactu «EcTecTBEeHHO-Hay4YHbIC
IPEAMETHI.

OO6rmiee YKMCIO YacoB, OTBEAEHHBIX MU M3YYCHUS XUMUHM, Ha 0a30BOM YPOBHE
cpeaHero obOmiero obpa3oBaHus, cocTaBisier 68 dacoB: B 10 kmacce — 68 yaca
(2 yac B Henemo )



COIAEPKXAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckue 0OCHOBbI OPraHUYeCKOH XUMHHT

[Ipenmer opranvyeckom XuUMHUHU: €€ BO3HUKHOBEHHE, PAa3BUTHME W 3HAYCHUE B
MOJIYYEHUH HOBBIX BEIIECTB M MaTepuanoB. Teopus CTpOEHUss OpraHUYECKUX
coenunenuid A. M. bytnepoBa, e€ ocHOBHbIE MO0XkeHUsA. CTPYKTypHbIE (DOPMYJIBI
OpraHMYecKuX BellecTB. [ omoJorus, u3oMepus. XHUMHUYECKas CBs3b B
OpraHUYECKUX COCAMHEHUSX — OJIMHAPHBIE U KpaTHbIE CBS3U.

[IpencraBienne o kiaccudukanuum opraHudeckux BemecTB. HomeHknarypa
OpraHMYeCKUX COEJUHEHUN (CUCTEeMaTUyecKas) W TpHUBUAIbHBIE HAa3BaHUS
BaKHEUILINX MTPEACTABUTENIEH KIACCOB OPraHMYECKUX BELIECTB.
OKCHepUMEHTAJIbHBIE METOJbl HM3YYEHHMS BEIIeCTB M WX [peBpalleHH:
O3HAaKOMJICHME C O00pa3laMy OpraHWYecKHMX BEIIECTB M MaTepuallaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKYJ OPraHMYECKUX BEIIECTB, HAONIOJCHHE U
ONMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPALLEHUI0 OPraHUYECKUX BEILECTB
[IpU HarpeBaHuu (TUIaBJIeHUE, OOYTIIMBAaHUE U TOPEHHE).

YriaeBogopoabl

AJKaHBI: COCTaB U CTPOEHUE, TOMOJOTHUYECKUI psii. MeTaH U 3TaH — IpocTeuine
NPEICTABUTENN aJKaHOB: (U3NYECKHE W XUMHUYECKHE CBOWCTBA (peakiuu
3aMEUIEeHUs U TOPEHUS ), HAXOXKAEHUE B IPUPOE, OIYUECHUE U IPUMEHEHHUE.
AJIKEHBI: COCTaB W CTPOEHUE, TOMOJIOTHYECKUA psAA. ODTUIEH U MPONUIEH —
NPOCTEHIINE TPEACTABUTEIN aJKEHOB: (PU3WYECKHEe W XWMHUYECKHE CBOWCTBA
(peakuuMyu TUOPUPOBAHMS, TaJOTCHUPOBAHMS, THUApATAlUM, OKHCICHUS H
MNOJIMMEPHU3ALINH ), IOJTYYEHHE U IPUMEHEHHUE.

Anxamuensl: OyrtamueH-1,3 wu wmetmwnOyrtaauen-1,3: cTpoeHue, BaKHEUIIHE
XMMHYECKUE CBOMCTBA (peakuus nonuMepusanuu). IloaydeHne CHHTETHYECKOTrO
KayudyKa U pe3UHBI.

AJNKUHBI: COCTaB U OCOOCHHOCTH CTPOEHHMSI, TOMOJIOTMYECKUI psiA. ALETHIIEH —
OPOCTEHIINK TMpeACTaBUTENb AaJKUHOB: COCTaB, CTPOCHHE, (U3HYECKUE WU
XUMUYECKHE CBOMCTBA (peaklM TUJIPUPOBAHUs, TAJIOTEHUPOBAHUS, TUApaTalUH,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apenbl. benson: coctaB, cTpoeHue, (U3MUYECKHE W XMMHUYECKHE CBOMCTBa
(peakuuu raJoreHUpOBaHWsS U HUTPOBAHUS), MOJYYEHHE W NMPUMEHEHHUe. Tomyon:
cocmas, cmpoenue, uzuueckue U  Xumuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumenenue. TOKCUYHOCTD



apeHoB. ['eHeTHueckass CBSA3b MEXAY YIJIEBOAOPOJAMHM, IPUHALICKAUIUMU K
Pa3TUYHBIM KJIACCAM.

[IpupoaHble UCTOUHUKHU YIIIEBOIOPOAOB. [IpupoIHbIil ra3 u NonyTHbIE HEPTAHBIE
ra3pl. Hedgte u e€ mpoucxoxaenue. Crocodbl nepepaboTku HePTH: MEepEeroHka,
KPEKHHI (TepMHUYECKUH, KaTaJuTU4YecKuil), muponu3. IIpoaykTsl mnepepaboOTKu
He(pTHU, MX MPUMEHEHHE B MPOMBILUIEHHOCTH M B ObITy. KameHHBI yrons u
MPOJIYKTHI €0 MepepadboTKH.

OKCHEepUMEHTAJIbHBIE METOAbl M3YYEHHsI BELIECTB M MUX NPEBPALICHUN:
O3HAaKOMJIEHME C 00pa3lamMu IJJacTMAcC, Kay4yKOB M PE3UHbI, KOJUICKIUH
«Hedtp» u  «Yromp», MOAENIUPOBAHUE  MOJIEKY]  YIJIEBOJIOPOJAOB H
raJIOr€HONPOU3BOAHBIX, TPOBE/ICHUE NPAKTUYECKON pabOThl: MOJYyYEHHE ITHUIICHA
Y U3y4YE€HHUE €0 CBOUCTB.

PacuétHnle 3agaun.

Borunciiennst o ypaBHEHHIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA
MCXOJHOTO BEIECTBA WM MPOAYKTa peaklud MO H3BECTHBIM Macce, 00BbEMY,
KOJIMYECTBY OJIHOTO M3 MCXO/JHBIX BEIIECTB UM MPOAYKTOB PEAKIIUH ).

Kucaopoaconepsxkamue oprann4ecKue coeIMHEHHA

[IpenenpHbIE OTHOATOMHBIC CITUPTHL. METaHOJ U 3TAHOJ: CTPOCHUE, (PU3nUecKue u
XUMUYECKHE CBOMCTBA (PEAKIIMU C aKTUBHBIMU METAJJIAMH, TAJIOT€HOBOIOPOIAMH,
rOpeHHe), NpUMEHEHUEe. BomopoaHble CBA3M MEXIAY MOJIEKYJIAMU CIIHPTOB.
JleficTBHE METAaHOJIA U 3TAHOJIA HA OPraHU3M YEJIOBEKA.

MHoOroaToMHbIE CIIUPTHI. DTUICHTIUKOIb U TIUIEPUH: CTPOEHUE, (pu3ndeckue u
XUMUYECKHE  CBOWCTBAa  (B3aMMOJEHCTBHE CO  IIEJOYHBIMH  METaJUIaMH,
KaueCTBEHHAs pEaklMsi Ha MHOIOATOMHBIE CHUPTHI). JleHCTBHE HAa OpraHu3M
yenoBeka. [[puMeHeHue rnieprHa U STUIEHTJIKOIIS.

deHOoIT: CTPOCHUE MOJIEKYJIIbI, (PU3NIECKUE U XMMUICCKHE CBOUCTBA. TOKCHYHOCTH
denona. [lpumenenue ¢genona.

Anbaerunsl U kemownsi. Dopmanbieruy, aneTanbAeTUl: CTPOCHUE, QU3HUECKUE U
XUMUYECKHE CBOMCTBA (pPEaklMU OKUCJIEHUS U BOCCTAHOBIICHUS, Kau€CTBEHHBIE
peaKkiuu), NoJy4eHUE U IPUMEHECHHUE.

OnHOOCHOBHBIE TpeJebHBIE KapOOHOBBIE KHUCIOTHI. MypaBbuHAsi U YKCYCHas
KHUCIIOTBI: CTpOeHUE, (HU3NIECKUE W XMMHUUYECKHE CBOWCTBA (CBOMCTBA, OOIIUE IS
KJlacca KHUCJIOT, peakuus OdTepudukanuu), TOIy4eHHEe U pPUMEHEHUE.
CreapuHOBasi W OJIEMHOBAS KUCJIOTHI KaK TPEICTABUTEIN BBICIITNX KapOOHOBBIX
KHUCJIOT. MbUIa KaK COJIM BBICIIUX KApOOHOBBIX KUCJIOT, X MOIOIIIEE JIEUCTBUE.
Crnoxnbie 3QUpbl Kak MPOW3BOAHBIE KapOOHOBBIX KHCIOT. ['MApONHM3 CIOXHBIX
sa¢upoB. Kupel. 'maponus xkupoB. [Ipumenenune >xupoB. buomornueckas poib
KHUPOB.



VYrneBoasl: cocTaB, KilacCU(PUKaLUMs YriaeBOAOB (MOHO-, JU- W TOJUCAXAPUIBI).
['moko3a — mnpocTelmmii MoHOcaxapua: OCOOCHHOCTH CTPOCHMSI MOJIEKYJIBI,
Gu3nYecKue U XUMHUYECKUE CBOMCTBA (B3aumoericteue ¢ ruapokcuaom meau(ll),
OKHCJIEHHEe aMMHUa4YHbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBieHHE,
OpOo’KeHHE TIIIOKO3bl), HAXO0XJACHHE B NpPHUpPOJAE, NPUMEHEHHE, OMOJOorhyecKas
ponb. dorocunTe3. PPyKTO3a KAK U30MEP TIIFOKO3BI.

Kpaxman u pemmono3a Kak NpupojHble nonumepbl. CTpoeHue Kpaxmaia Hu
Henoyio3bl.  Pu3nueckue W XMMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIUsl C HUOJOM).

OKCHEepUMEHTAJIbHBIE METOAbl HM3YYEHHUsSI BELIECTB M UX NPEBPALICHUN:
npoBeJieHre, HaOJII0JIEHHEe W OINKCAaHWE JAEMOHCTPALMOHHBIX OIBITOB: TOpPEHHE
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 ruapoxcugom wmenu(ll), BzammomeilcTBHE Kpaxmalia C HOJIOM),
pOBEJIEHNE MPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.
PacuétHrnlie 3agaun.

Borunciienust o ypaBHEHHIO XUMUYECKON peakiuu (Macchl, 00bEMa, KOJTUYECTBA
MCXOJHOTO BEIECTBA WM MPOAYKTa PEaKUUUd MO H3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJIHOTO M3 UCXOJHBIX BEIIECTB WM MPOIYKTOB PEAKIIUN).
A3zoTcoepxkalire OpraHuuecKiue CoeTMHEHNUS.

AMUHOKUCTIOTHI Kak aMdoTepHble opraHudeckue coenuHenus. Dduzmdeckue u
XMMHYECKHE CBONCTBA aMUHOKHCIOT (Ha NpuMepe TiuiuHAa). buonormueckoe
3HauYe€HWE aMUHOKUCTOT. [lenTusl.

benku kak TpUpoOAHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. [lepBuyHasi,
BTOpUYHAST M TPETHYHAs CTPYKTypa OeiakoB. XHUMHUYECKHE CBOMCTBa OEIKOB:
TUIPOJIN3, ICHATYpallns, KaUeCTBEHHbIC PEaKIMU Ha OeNKH.

OKCHEpUMEHTAIIbHBIE METOJbl H3YyYEHHS BEUIECTB U WX IPEBPALLICHUIL:
HAOJIOICHHUE U OMHCAHKUE JEMOHCTPAIIMOHHBIX OIMBITOB: JCHATYpAIHs OCITKOB MPH
HarpeBaHHM, IBETHBIC PEAKIIUU OCIIKOB.

BbicokoMoJieKy IsIpHbIE COeAMHEHUS

OCHOBHbBIE TOHATHUS XHMHUHU BBICOKOMOJIEKYJIIPHBIX COEIMHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MOJUMEpPU3ALIUU, CPEIHSST MOJIEKYIspHas
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MOJIMMEPHU3ALIMS U TTOJIMKOHIECHCALIHS.

OKCNEpUMEHTAIIbHBIE METOJbl H3YyYECHHMS BEUIECTB W HMX MPEBpaAICHUN:
O03HAKOMJIEHHE C 00pa3liaMy MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4YyKOB.

MexnpeaMeTHbIE CBA3U.



Peanu3anusa MeXNpeIMETHBIX CBA3EH NPU U3YYEHUM OpraHMYecKou xumuu B 10
KJIaCCE OCYLIECTBIIIETCS YEpe3 UCIONIb30BAHNE KAaK OOLIUX €CTECTBEHHO-HAYYHBIX
[IOHATUM, TaK U MOHATUM, SABIIAIOIIUXCSI CUCTEMHBIMU U1 OTAEIBHBIX IIPEIMETOB
€CTECTBEHHO-HAYYHOIO LIUKJIA.

OOmuMe ecTeCTBEHHO-HAy4YHbIE MOHSATHUSA: SIBJIEHWE, HAy4yHbIH (aKkT, TUIOTE3a,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
U3MEpPEHUE, DKCIIEPUMEHT, MOJEINPOBAHUE.

dusuka: marepusi, JHEPIUs, Macca, aToM, JJIEKTPOH, MOJIEKYJa, SHEPIEeTUYECKUN
YPOBEHb, BEILECTBO, TEIO, 00BEM, arperaTHOE COCTOSHUE BELIECTBA, (PU3NUECKHUE
BEJIMYUHBI U €AMHULBI UX U3MEPEHHUS.

buonorusa: xnerka, opraHusMm, Ouocdepa, OOMEH BELIECTB B OpraHU3Me,
¢doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTriIeBOAbI, KHUPBI,
(bepMeHTHI).

['eorpadusi: MuHepanbl, TOpPHBIE TMOPOJbI, IMOJIE3HbIE HCKOMAeMble, TOILIUBO,
peCcypehl.

TexHOoNorus: MUILEBbIE MPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO MUTAaHUS, MOIOIIUE
CpeACTBa, JICKAPCTBEHHBIE M KOCMETHUYECKME IIpernaparsl, Marepuanbl U3
UCKYCCTBEHHBIX U CHHTETUYECKUX BOJIOKOH.



IINTAHUPYEMBIE PE3VYJIBTATBI OCBOEHUSA ITPOI'PAMMEBI 110 XUMHUHU
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC  COO ycranaBnuBaeT TpeOOBaHUA K  pe3ylbTaTaM  OCBOCHHUS
oOydJarolmuMHCsT TporpaMM CpeaHero oOmero o0pa3oBaHusi (JIMYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
o0pa3oBaHus ABISETCS CUCTEMHO-AEATEIbHOCTHBIN MOIXO/I.

B cooTBeTrcTBUM € CHCTEMHO-JEATEIBHOCTHBIM MOJXOJOM B  CTPYKTYype
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAaHHE OOYYAIOIIUMHUCS POCCUMCKONW TPAXKIAHCKONW HUIACHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIM4re MOTHBAIIMK K 00YUYEHUIO;

[IEJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOEKIACHUN JHMYHOCTH Ha OCHOBE
KJTFOUEBBIX IIEHHOCTEH M UICTOPUUCCKUX TP 0a30BOM HAYKH XUMHH;
TOTOBHOCTh U CIHOCOOHOCTh OOY4YarOIIMXCA PYKOBOJCTBOBAaTbCA B  CBOEH
NEATEIbHOCTH IEHHOCTHO-CMBICJIOBBIMU yYCTAHOBKaMHU, MPUCYIIMMHU ILEJIOCTHOU
CUCTEME XMMHUUYECKOr0 00pa30BaHMUs;

HaJIM4YWE MPAaBOCO3HAHUS HKOJOTHYECKON KYIbTYphl U CIOCOOHOCTH CTAaBUTh IIEJH
U CTPOUTH KM3HEHHBIC IIJIAHBI.

JIM4HOCTHBIE pE3yNbTaThl OCBOCHUS MpeAMETa «XUMHUSD TOCTUTAIOTCS B €ITUHCTBE
y4eOHOU U BOCIIUTATEIBHOMN AESTENHHOCTH B COOTBETCTBUM C TYMAHHUCTHUYECKUMH,
COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPABCTBEHHBIMH ILIEHHOCTSIMU U  HUJ€ajaMu
POCCHIICKOTO TPa)JTaHCKOTO OOIIecTBa, MPUHATHIMU B OOIECTBE HOpPMaMU U
NpaBWJIaMH  TIOBEACHHS,  CIIOCOOCTBYIOIIMMHU  TPOIECCaM  CaMOIIO3HAHMS,
CaMOpa3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS JIMYHOCTH 00 yUYaIOIINXCS.
JIn4HOCTHBIE  pe3yJIbTaThl  OCBOCHHMS  NpeaMera  «XHUMHUS»  OTPaKaroT
c(hOpMHPOBAHHOCTh OTBITA TO3HABATEIBLHON M TMPAKTHYECKOW JEATEIHLHOCTH
0oOy4JarommXxcs M0 peaqu3aiiy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHUS OOYYAaIOIIMMHUCS CBOUX KOHCTUTYIMOHHBIX TpaB M O0O0s3aHHOCTE,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTABIEHUS O COLMATIbHBIX HOPMAaX U MPaBUIAX MEKIUYHOCTHBIX OTHOIICHUHN
B KOJIJIEKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOU NESITEIBHOCTH MPHU CO3JAHUU YUEOHBIX
MPOEKTOB, PEIICHUHM Yy4yeOHBIX ¢ T[O3HABATENbHBIX 3aJlay, BBINOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTU MOHUMATh U MPUHUMATH MOTHUBBI, HAMEPEHHUS, JIOTUKY U apTyMEHTHI
JIPYTUX MPU aHAJIM3E PA3IUYHBIX BUJOB YUCOHOM NESITEIHHOCTH;

2) IaTPUOTHYECKOr0 BOCIIUTAHMS

LIECHHOCTHOTO  OTHOLICHUSI K HMCTOPUYECKOMY H  HAYYHOMY  HACIIEIUIO
OTE€YECTBCHHON XMMUH;

YBaXEHUS K TIPOILIECCY TBOpPYECTBA B 00JIACTH TEOPUU U TMPAKTUYECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUIMTENIbHBIX ~ HAOJIOJICHUHM, KPOMOTJIMBBIX  DKCIEPUMEHTAIBHBIX  IOUCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeca W IMO3HABATEIbHBIX MOTHMBOB B MOJYYEHHH WU TOCICAYIOIIEM aHAIN3E
uH(OpPMaIIMH O MEPEIOBBIX JIOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMUH,

3) 1IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPABCTBEHHOTO CO3HAHMSI, STUUECKOTO TOBEICHUS,

CIOCOOHOCTH OIICHUBATh CUTYyalluW, CBA3aHHBIC C XUMHUYCCKUMH SIBICHUSIMU, U
NPUHUMATh OCO3HAHHBIE PEIICHUS, OPUCHTHPYSACh HAa MOPaIbHO-HPABCTBEHHBIC
HOPMBI U LIECHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE MOBEJCHUE U MOCTYNKHA CBOMX TOBAPUILEH C MO3ULIN I
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEICTBHM 3THX MOCTYIIKOB;

4) popMupoBaHus KYJbTYPbI 310POBbSI:

MOHUMAaHMS EHHOCTEH 310pOBOTO U O6€30MacHOro o0pas3a KU3HH, HEOOXOJUMOCTH
OTBETCTBEHHOT'O OTHOIICHUS K COOCTBEHHOMY (PU3UUYECKOMY M TCUXUYECKOMY
310POBBIO;

cOONIIOICHUST TpaBWJI OE30MAaCHOr0 OOpalieHusi ¢ BelIeCTBaMHU B OBITY,
MTOBCEJIHEBHOM KU3HU U B TPYIOBOM JI€ATEIBHOCTH;

MMOHUMAaHHS LIEHHOCTH MpPaBWUJI WUHIUBUAYAIbHOTO U KOJUIEKTUBHOTO OE€30MacCHOTO
MOBEJICHUS B CUTyalUsAX, YTPOXKAIOIIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHMS TIOCNEJACTBUUA W HENPHUATHS BPEAHBIX NPUBBIYEK (YHNOTPEOICHHS
aJIKOT0JIs1, HAPKOTHUKOB, KYypEeHUs);

5) TpPyA0BOr0 BOCIIMTAHMS

KOMMYHHUKaTHUBHOMN KOMIIETEHTHOCTH B y4eOHO-HCCIIEeI0BATENbCKOM
NEATENIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM H JAPYruxX BUIAX
NEeATEeNbHOCTH;

YCTAHOBKM Ha aKTUBHOE ydacTHE B PEUICHHM MPAKTUYECKUX 3aJlady COLUAIbHOU
HaIpPaBJIEHHOCTH (B paMKaX CBOEr0 KJIacca, IIKOJIbI);

MHTEpeca K MPaKTUUYECKOMY U3YUYEHHUIO PO ecCcruil pa3auyHoOro pojia, B TOM YUCIIe
Ha OCHOBE MIPUMEHEHUS MIPEAMETHBIX 3HAHHUI M0 XUMUH;



YBAXEHUA K TPYAY, JIIOIAAM TPYJla U pe3yiabTaTaM TPYAOBOU AEATEIbHOCTH;
TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIMBUAYAIbHOU TPAEKTOPUU OOpa3oBaHMUS,
Oynymieit mpodeccun U peain3aiui COOCTBEHHBIX )KU3HEHHBIX IUIAHOB C Y4ETOM
JUYHOCTHBIX HMHTEPECOB, CIMOCOOHOCTEM K XMMHH, MHTEPECOB M MOTpeOHOCTEM
00I11eCTBa;

6) 3K0JIOTNYeCKOT0 BOCIIUTAHMS:

AKOJIOTUYECKH I€JIeCOO00pPa3HOr0 OTHOIICHUSI K TPUPOJE, KaK HCTOUYHHUKY
CYyILIECTBOBAHHMS )KU3HU HA 3€MIIE;

NOHUMAHUSI TJIOOAJIBHOTO  XapakTepa JKOJOTUYECKUX MpoOieM, BIUSHUS
SKOHOMHUYECKHUX MPOILECCOB HA COCTOSTHUE MPUPOTHON U COIIMATIBHOM CPEbI;
OCO3HAHUS HEOOXOJAMMOCTH HCIIOIb30BaHUS JIOCTMIXKEHUM XUMHH JJIsI PEIICHUS
BOIIPOCOB PAIIMOHAIBHOTO TPUPOAOTOJIH30BAHUS;

AKTUBHOTO HEMPUATHUS JIEUCTBUN, MPUHOCAIIUX BPE] OKPYXKAIOIIEH MPpUPOTHOM
cpene, YMEHHsI MPOrHO3UPOBATh HEOJIArompUsITHBIE SKOJOTUYECKHUE MOCISICTBUS
npeANPUHUMAEMBIX JCHCTBUM U MPEIOTBpAIATh UX;

HAJIUYHUS Pa3BUTOTO HKOJOTUYECKOTO MBIIUICHUs, JKOJOTHUYECKON KYJIBTYPHI,
OTbITa NEATeIbHOCTH AKOJIOTUYECKOM HaIPaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI UMU B TIO3HABATEIbHOW, KOMMYHUKATHUBHOM U COITMATIBLHOM
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMHPOBAHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH U OOIIECTBEHHOM MPAKTUKY;

NOHUMAaHUS CHEIU(PUKA XUMUU KaK HAyKH, OCO3HAHUS €€ poi B (POPMUPOBAHUH
PaIMOHAILHOTO HAYYHOTO MBIIUICHHS, CO3JJaHUU LIETOCTHOTO MPECTaBICHUS 00
OKpYKalOIIEM MHpPE KaK O E€IMHCTBE IMPUPOJbl W YEJIOBEKa, B TMO3HAHHUU
NPUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEHUH TPOOJIeM COXpaHEHUs MPUPOIHOTO
paBHOBECHS;

yOSKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMUHU JIJII COBPEMEHHOM ITMBHIIM3AIIUH: B
e€ TyMaHUCTHYECKOW HAIpPaBICHHOCTH W BAXHOW POJHM B CO3JJaHUM HOBOW Oa3bl
MaTepHAIbHON KYJIbTYPhI, PEIICHUHN TI00ATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BUTHS
YEeJIOBEYECTBA — CBHIPHEBOW, SHEPreTUYECKOW, MNHUIIEBOM U SKOJOTHYECKOU
0€30MacHOCTH, B PA3BUTHU MEIUIIMHBI, 00ECIIEYCHUH yCIOBUH YCIEIIHOTO TPya
Y DKOJIOTHYECKH KOM(MOPTHON KU3HH KAKJIOTO WICHA 00IIEeCTBa;
€CTECTBEHHO-HAYYHON IPaMOTHOCTH: MOHMMAHMS CYIIHOCTH METOJOB TMO3HAHWS,
WCITIOJIb3YEMbBIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH MCIIOJIB30BATh MOTydaeMble
3HaHUS JUIsl aHaidu3a W OOBSICHEHUS SBJICHUN OKPYXKalOIIero Mupa U
MPOUCXOJAIINX B HEM U3MEHEHUH, YMEHUS JeaTh 000CHOBAHHBIC 3aKIIOUEHHUS Ha



OCHOBE HAay4yHbIX (AKTOB M HUMEIONIUXCS JAaHHBIX C MEJIbI0 TOJYYEHUS
JIOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSATENIBHO HMCIOJIb30BaTh XUMHUUECKUE 3HAHUS ISl PEIICHUS
po0JieM B pealIbHbIX )KU3HEHHBIX CUTYaIUSX;

MHTEpEca K NO3HAHUIO U UCCIIEA0BATENBCKON IEATEITbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOpa30BaHHUIO,
K AaKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUW 1O XUMHH B COOTBETCTBUH C
KU3HEHHBIMU TTOTPEOHOCTAMU;

UHTepeca K OCOOCHHOCTSM TpyAa B pazIu4HbIX cdepax mnpodheccuoHaTbHOM
NeSTeTLHOCTH.

METANPEIMETHBIE PE3YJIBTATbI

MeranpeIMeTHbIE pPE3yJbTaThl OCBOCHHUS YYEeOHOTO TpeaMera «XUMHUS» Ha
YpOBHE CPEJIHEr0 00I1Iero 00pa3oBaHUs BKIIOYAIOT !

3HAYUMBIC TSI dbopMHpoOBaHUS MHPOBO33PCHUS oOyJaroImxcs
MEXTUCIMIUIMHAPHBIC (MEKIPEIMETHBIC) OOIIEHAYYHBIC TMOHITHS, OTPaKaroIIHe
IICJIOCTHOCTh HAYYHOW KapTUHBI MHUpAa H CICHU(PUKY METOJOB ITO3HAHMS,
UCIIOJIb3YEMBIX B €CTECTBCHHBIX Haykax (MaTepusi, BEIECTBO, SHEPTHUs, SBJICHHE,
npolecc, CUCTeMa, HaydHbId (PakT, MPUHIUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEI0BaHNE, HAOIIOACHUE, U3MEPEHHE, SKCTIEPUMEHT U JPYTHE);
YHUBEpCAJIbHbIE y4eOHble JeHcTBUA (TO3HABaTeNIbHbIE, KOMMYHHUKATHUBHEIE,
PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue G yHKIIMOHATBHON
IPaMOTHOCTH U COITMAIIBHOM KOMITIETEHIIMH 00Yy4YaloIInXCs;

CIIOCOOHOCTh 00YYAIOIIUXCSl HMCIOJIB30BaTh OCBOCHHBIE MEKIUCIUTUTMHAPHEIE,
MHUPOBO33PCHUYECKUE 3HAHUA W  yHHBEpPCAJbHbIE y4deOHbIE JCHCTBUA B
ITO3HABATEJILHOW M COLIMAJIbHOM MPAKTHUKE.

MeranpenMeTHble  pe3yJibTaThl ~ OTPa)KAlOT  OBJIAJICHWE  YHHUBEPCAJIbHBIMU
y4eOHBIMU  TIO3HABaTEIbHBIMH, KOMMYHUKATUBHBIMH W  PETYISTUBHBIMU
JNEUCTBUSMU.

OBiajeHue yHUBEPCAIbHBIMU YUeOHBIMH MO3HABATEIbHBIMU JIEHCTBUSIMM:

1) 6a30Bble JJOrHYecKHe AeidCTBHS:

CaMOCTOATEIHHO (POPMYIUPOBATH M aKTYaJU3UPOBATH MPOOJIEMY, BCECTOPOHHE €&
paccMaTpHUBaTh;

OTIPEJICIISITh MENN JAeATENHHOCTH, 3a/1aBasi TApaMETPhl U KPUTEPUU UX TOCTHKCHHSI,
COOTHOCHTH PE3YyJbTAThI ICATEILHOCTH C MIOCTABICHHBIMHU IICIISIMH;

WCIIOJIb30BaTh TPH OCBOCHWHM 3HAHWUW TMPUEMBI JIOTUYECKOTO MBIIIJICHUS —
BBIJICNIATh XapaKTePHbIC MPU3HAKKA TOHITHUH M yCTaHABIMBATH WX B3aWMOCBS3b,
MCITIOJIE30BaTh COOTBETCTBYIONIUE TIOHATHUS JIJISI OOBSICHEHUS OTIEIBHBIX (DAKTOB H
SIBIICHUI;



BBIOMpATh OCHOBAHUSA U KPUTEPUM ISl KiacCHU(PUKAIMU BEIIECTB U XUMHUUYECKUX
peaxkuuu;

YCTaHABIIUBATh MPUYNHHO-CJICJCTBEHHBIC CBSI3U MEXKIY U3y4aeMbIMU SBICHUSIMU;
CTPOUTH JIOTUUECKHUE PACCYXACHUS (MHIAYKTUBHBIC, ICIYKTUBHBIEC, [0 aHAJIOTUH),
BBISIBJISITh 3aKOHOMEPHOCTU W TPOTHBOPEUMS] B pPacCMaTPUBAEMBIX SIBICHUSX,
(dbopMyTHUpPOBATH BHIBOJIBI U 3aKITIOUCHHUS;

MPUMEHSITh B MPOIECCE IMO3HAHUS, HUCIOJB3YEMblE B XUMHHU CHUMBOJUYECKHE
(3HaKOBBIE) MOJIEIIH, TPEOOPA30BLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XuUMHUUeckas ¢opMmysa, ypaBHEHHE XHUMHYECKOUH
peakiuu — TpPHU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHATh Ha3BaHHBIC MOJICJIbHBIC MPECTABICHUS IS BBISIBIICHUS] XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbLCKUE IEHCTBUS:

BJIAJ€Th OCHOBAMHM METOJOB HAay4YHOTO TIO3HAHUS BEIIECTB M XUMHUYECKUX
peaKiuu;

dbopMynUpoBaTh IENM W 3a7a4d HCCIEIOBAHHUS, MCIIOJIH30BaTh MOCTABICHHbBIC U
CaMOCTOSITeTLHO  C(OPMYJIMPOBAHHBIE BOMPOCHI B KAauyeCTBE MHCTPYMEHTa
MO3HAHMS M OCHOBBI 11 (DOPMUPOBAHUS THUIIOTE3BI MO MPOBEPKE MPABUIBHOCTH
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU  CaMOCTOSITEIBHOTO  IUJIAHUPOBAaHUS WU MPOBEIACHUS
YUYEHUYECKHUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUS HAONIOAATH 32 XOJIOM
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OpPMYIUPOBATH
0000111eHHST ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEAOBAHMUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOJICIIAHHON paboTe;

npuoOperaTb  ONBIT  YYCHHYECKOW  HMCCIIEAOBATEIBCKOM M IPOECKTHOMU
JESTENBHOCTH, MPOSBIATH CIHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIIbHOMY
NOMCKY METOJ0OB pELICHHUS MPAKTHYECKUX 3aJad, NPUMEHEHUIO Pa3InYHbIX
METOJI0B MTO3HAHMUSI.

3) padora ¢ ungopmanmeii:

OpPUEHTUPOBATHCS B PA3IUYHBIX UCTOYHUKAX HMH(OpManuu (HaydHO-TIOMyJsipHas
auTepaTypa XMMHYECKOTO COAEpXKaHHUs, CIpPaBOYHbIE TOCOOHUs, pecypchl
WuTtepHera), aHanu3upoBaTh WHOOPMAIMIO PA3NMMYHBIX BUIOB ©  (opm
MpeACTaBICHUS, KPUTHUYECKHU OIICHUBATH eé JIOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH;

dbopMynHpOBaThH 3aNIPOCHI ¥ MPUMEHSATH Pa3IMYHbIC METOIBI MPU TMOMCKE U OTOOpE
uH(pOpMaIi, HEOOXOJUMOM JIsi BBINIOJHEHHUS YYEOHBIX 3a7ad OMpeNelEHHOTO
TUIIA;

npuoOperarb  OMNBIT  KCIOJIB30BAHHUS  MH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUW U PA3JIMYHBIX TOUCKOBBIX CUCTEM;



CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (DOpMY MpeAcTaBiIeHUs HMH(GOpMauu
(cxeMbl, rpaduKH, JUarpaMMbl, TAOJIULIBI, PUCYHKU U APYTHE);

HCIIOJIb30BaTh HAay4HbIM SI3bIK B KAu€CTBE CPEICTBA NpHU padOTe C XUMHYECKOU
uH(popMalMeil: NPUMEHATh MEXNpeaMeTHble ((U3MUEeCKHEe W MaTeMaTHYECKHE)
3HAKU U CUMBOJIBI, (POpMYJIbl, a0OpEeBUATYPBI, HOMEHKIATYPY;

UCIONB30BaTh M NpeoOpa3oBbIBATh  3HAKOBO-CHMBOJIMUECKHE  CPEICTBA
HATJITHOCTH.

OBiageHne yHMBePCAIbHBIMH KOMMYHUKATHBHBIMY J1€CTBUSIMH

3aJaBaTh BOIPOCHl MO CYIIECTBY OOCYXIaeMOil TeMbl B XOJA€ AMAiOra W/WIH
JUCKYCCUM,  BBICKAa3blBaTh WU, (POPMYJIMpPOBATH CBOM  MPEHJIOKECHUS
OTHOCHUTEJIBHO BBITIOJIHEHUSI MPEJIOAKEHHOM 3a/1a4H;

BBICTYNIaTh C TMpe3eHTalueld pe3yJbTaTOB I103HABATEIbHONW JI€SITEIbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMMU MPHU BBITOJIHEHUH
XUMHYECKOTO JKCIEPUMEHTAa, MPaKTUYECKONH padOoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEUIECTB, pean3allui yueOHOTO MPOoeKTa U (GOPMYIUPOBATH BBHIBOIBI
1o pe3yJibTaTaM MNPOBEAEHHBIX HCCIEIOBAHUN MYTEM COTJIACOBAHUS IMO3MIMA B
X071 00CYXJIeHUsSI 1 0OOMEHA MHEHUSIMH.

OBiaieHUe YHUBEPCATBHBIMH PEryJTUBHBIMHU AeHCTBHUAMM:

CaMOCTOSITEJIPHO ~ IJIAHUPOBaTh M OCYLIECTBIATH CBOIO  I103HABATEIBHYIO
JesITeIbHOCTh, OmNpeaensas e€ Melu M 3aJayd, KOHTPOJIMpOBaTb U IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBAaTh IpeUlaraéMblii aaropuT™M JEHCTBUH MpH
BBIMIOJIHEHUN Y4YE€OHBIX M HCCIEIOBATEIbCKUX 3ajay, BbIOMpaTh Haumbojee
3¢ (eKTUBHBIN CcHOcOO0 MX pelIeHUus € y4E€TOM IIOJYyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUUECKUX PEAKIIHIX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIbHOCTH HAa OCHOBE CaMOaHAIM3a U
CaMOOIICHKH.

INPEAMETHBIE PE3YJIBTATBI

10 KIJACC

[IpenmeTHBIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyuecKkasi XMMUs OTPaKaroT:
c(hOpMUPOBAHHOCTh MPEJICTABIICHUI O XUMHYECKONH COCTABIISIOIICH €CTECTBEHHO-
HAYYHOM KapTUHBI MHUpA, POJH XHMHUH B T[IO3HAHWM SBICHUW NPUPOIBI, B
dbopMUPOBAaHUN MBINIUICHUS W KYJIbTYPHl JIMYHOCTH, €€ (YHKIIMOHAIBHOM
rPaMOTHOCTH, HEOOXOIMMOM JIJIsi PEIICHUs MPAKTUYECKUX 3a7a4 U IKOJOTHUUYECKU
000CHOBaHHOTO OTHONICHHSI K CBOEMY 370POBBIO U MIPUPOTHON CpeEIE;

BJIAJICHUE CUCTEMOM XUMUYECKUX 3HAHWUH, KOTOpast BKJTFOYAET:
OCHOBOIIOJIAralIue TOHATHS (XMMUYECKUM DJIEMEHT, aToOM, OJJIEKTPOHHAas
000JI09Ka aToMa, MOJIEKYJIa, BAJICHTHOCTh, SJICKTPOOTPHUIIATEIbHOCTh, XUMUYECKas



CBSI3b, CTPYKTypHasi gopmyna (pa3BépHyTass U COKpalIEHHAs), MOJb, MOJISIpPHas
Macca, MOJIIPHBIM 00BEM, YIIEpOAHBIM CKeleT, (yHKIMOHAJIbHAs TIpymia,
paauKai, U30MEPUsl, U30MEPbI, TOMOJOTHYECKUN P, TOMOJIOTH, YTIE€BOIOPOIBI,
KUCJIOPOJI M a30TCOJAEpPXKAIIUe COCIUHEHUS, MOHOMEp, MOJUMEp, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIC COCAMHEHUS); TEOPUU U 3aKOHBI (TEOpUSI CTPOCHUS
oprannueckux BemiectB A. M. BytnepoBa, 3akOH COXpaHEHHS MacChl BEIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XUMHUHU; MHUPOBO33PEHUECKUE 3HAHUS,
JeXalue B OCHOBE TMOHMMAaHUA NPUUYUHHOCTH M CHUCTEMHOCTH XUMHYECKHUX
SBJICHUHN, (PAKTONIOTrMYECKUE CBEJACHUS O CBOWMCTBaxX, COCTaBe, MOJYYCHUH U
0€30MacHOM HCTOJB30BAaHUN BAXKHEUIIMX OPraHMYEeCKUX BEHIECTB B OBITY H
MPAKTUUECKOU NESITEIHLHOCTH YEJIOBEKA;

c(hOpPMUPOBAHHOCTh YMEHHUM BBISBIATH XapaKTEpPHbIE TMPU3HAKU TOHSTHUH,
yCTaHABIIMBATh UX B3aMMOCBS3b, WCIOJIL30BaTh COOTBETCTBYIOIIUE MOHSTHS TPU
OTMCAHUU COCTaBa, CTPOSHUS U MPEBPAIICHUN OPraHUYECKUX COCTMHCHUM;
c(hOpPMUPOBAHHOCTh YMEHUN HCIOJIB30BaTh XUMHUYECKYI) CHUMBOJUKY IS
COCTaBJICHUSA MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOU, COKpaIIEHHOM)
dbopMyn  OpraHMYECKMX BEIIECTB W YPaBHEHHM XUMUYECKHX PEaKIIHi,
W3TOTABJIMBATH MOJICJIM MOJIEKYJ] OPraHMYEeCKUX BEIIECTB ISl WIUIIOCTpPALUM KX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOECHUS,

chOpPMHUPOBAHHOCTh, YMEHUW YCTaHABIMUBATh MNPHUHAMJIEKHOCTh HU3YYEHHBIX
OpraHWYECKUX BEUIECTB IO HUX COCTaBY U CTPOEHUIO K OINpEIeIEHHOMY
KJIacCy/Tpymie COeANHEHUN (YrieBOAOPOJbI, KHCIOPOJ M a30TCOJAEpXKaIllHe
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEJUHEHHUs), [1aBaTh WM HAa3BaHHUS IIO
cucremarnueckoir Homenkiaarype (IUPAC), a Takke NPUBOAWTH TPHUBHAIBHBIC
HA3BaHUSA OTJEIbHBIX OPraHUYECKUX BEUIECTB (ATUJICH, MPOMUJIECH, AlETHIICH,
ATWJICHTJIMKOJb, TJIMIEPUH, (eHos, (popMmanblerus, aneTaablerul, MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJIFOK034,
bpyKTO3a, Kpaxmal, MeJTi0a03a, TIUIUH);

chOpPMHPOBAHHOCTh ~yYMEHHSI  ONPEACNATh BHABl XUMHUYECKOM CBSI3M B
OpraHUYECKUX COCTMHEHUSIX (OJUHAPHBIE U KPATHHIE);

chOpPMHUPOBAHHOCTh yYMEHHS MPUMEHSATh TOJIOKEHHS  TEOPUU  CTPOCHHUS
opranndeckux BemectB A. M. BytiepoBa s 00bsiICHEHUST 3aBUCUMOCTH CBOMCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacCChl BELIECTB;
c(hOpMHUPOBAHHOCTh YMEHHI XapaKTEepPU30BaTh COCTaB, CTPOCHUE, (PU3MUECKHUE H
XUMUYECKHE CBOMCTBA THUNMYHBIX MPEACTABUTENEH  Pa3IMYHBIX KIIACCOB
OpraHUYEeCKUX BEILIECTB (METaH, 3TaH, 3THUJICH, MPOIUJIEH, alleTHJIeH, OyTaJueH-
1,3, metunOyranuen-1,3, O€H30JI, METAHOJ, JTAHOJ, ATUJICHIJIMKOJb, TIUIECPHUH,
(deHon, aleTalbleru/l, MypaBbUHAs W YKCyCHasi KHUCIIOTHI, TJIIOKO3a, Kpaxma,
LEJUTI0JI03a, aMHUHOYKCYCHasi KHUCJIOTa), WIUTIOCTPUPOBATH T€HETHUYECKYIO CBSI3b



MEXJy HUMH YypPaBHEHUSMHU COOTBETCTBYIOIIMX XUMHUYECKUX peakiuid ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HMCTOUYHHKU YIIIEBOJOPOJAHOTO
Colpbs  (HE(QTb, NTPHUPOAHBIA Tra3, Yroyb), CIHOCOOBI HX MEepepabOTKU MU
MPaKTUYECKOE TPUMEHEHHE MPOIYKTOB MEepepadoOTKH;

c(hOpMUPOBAHHOCTh YMEHUW TPOBOJAUTH  BBIUKUCICHUS 1O  XUMHUYECKUM
ypaBHEHUSM (Macchl, 00BEMaA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa
peakiMu 1O W3BECTHBIM Macce, 00bEMY, KOJUYECTBY OJHOTO M3 HCXOIHBIX
BEIIECTB WU MPOAYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHUM BIAJETh CUCTEMOW 3HAHUI 00 OCHOBHBIX METOJaxX
HAy4YHOTO TIO3HAHMS, WCMOJIB3YeMbIX B XHMHUU TMPU HU3YYCHUU BEIICCTB H
XUMUYECKUX SIBIICHUN (HaOJI0/ICHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICTUPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUUYECKHWE 3HAHUS IS TPUHITHS pEIIeHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallusX, CBS3aHHBIX C BEIIECTBAMH U HUX
IPUMEHCHHEM;

c(hOpMUPOBAHHOCTh yMEHUW COOJIIOJaTh TpaBUia TMOJB30BAHUS XUMHUYECKOU
nocyAoi U JabopaTOpHBIM OOOpPYAOBAHHMEM, a TaKKe MpaBuiia OOpalieHus C
BEI[ECTBAMHU B COOTBETCTBUU C WHCTPYKIIUSIMHU IO BBHITIOJIHCHUIO JIa0OPaTOPHBIX
XUMUYECKUX OIBITOB;

chOpMHPOBAHHOCTh ~YMEHHMHA  IJIAHUPOBATh M BBINOJNHITH  XUMHUUYECKHIM
AKCIIEPUMEHT (TIPEeBpaleHUs] OPTaHUYECKUX BEUIECTB IPU HArPEBAHUU, MTOTYUCHHE
ATUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHHUYECKUX
BEIIECTB, JIeHaTypalus OETKOB NMpPH HArpeBaHWU, I[BETHBIE PEaKlUUU OEJIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKH OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U JIA0OPATOPHBIM O0OPYIOBAaHHUEM, TMPEACTABISATH PE3yIbTaThI
XUMHYECKOTO JKCIIEpUMEHTa B (OpME 3amucu YpaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATH BHIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;
chOpPMHPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aHAIM3UPOBATh  XUMHUYECKYIO
uH(bOpMAINIO, TOJNy4aeMyl0 U3 pa3HbIX KCTOYHUKOB (CpPEACTBA MAaCCOBOM
uHdopmarum, IHTepHET U ApyTrux);

c(hopMHUPOBAHHOCTH YMEHUH co0JIr01aTh npaBuia AKOJIOTUYECKHU
[1eJIeCO00Pa3HOT0 TMOBENEHUA B OBITY W TPYIOBOM NEATETBHOCTH B IEJAX
COXpaHEHHMsI CBOEr0 3J0POBbSl U OKPYXAKOIIEH NPUPOJHON Cpelbl, OCO3HABAThH
OMAacHOCTh BO3JIEUCTBUS HA >KHUBBbIE OPraHU3Mbl OMNPEACIIEHHBIX OPTraHUYECKUX
BEIECTB, MOHMMas cMbIch mokasarens [IJIK, moscHsaTh Ha mpuMepax CHOCOOBI
YMEHBILICHUS] W MPEJOTBPAIlCHUS] KX BPEIHOIO BO3ACHCTBUS HA OpPraHu3M
YEJI0BEKa;



Iis  OOyJaroIUXCsl C OTPaHMYCHHBIMH BO3MOXKHOCTSIMH 3JIOPOBBSI: YMEHHE
NPUMEHATH 3HAaHUS 00 OCHOBHBIX JOCTYMHBIX METOJAX IO3HAHHS BEIIECTB H
XUMUAYECKUX SBIICHUH;

JUISL CJIETIBIX M CIA0OBUAIIMX OOYyYaroOUUXCs: YMEHHE HCIOJIb30BaTh peiabedHo-
TOUEUYHYIO cUCTeMY 0003HaueHuit JI. bpaitns nns 3anucu XuMudeckux GopMyit.



TEMATHUYECKOE IINIAHUPOBAHUE

10 KUIIACC
KonuyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne n/m Konrpoabubie | [IpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypebi
Paspean 1.
Teopernueckue
OCHOBBI
OpraHuyvecKo
XUMHH
[IpenMeTt opraHUYeCKON XUMUU.
11 Teopust cTpoeHUsT OPraHUIECKUX 8 1
coenqunennit A. M. bytineposa
Hroro no 8
paszneny
Paznea 2.
YriaeBoaopoabl
51 [Ipenenbuble yraeBoaopoasl — 5
AJIKaHbI
59 HenpenenbHbie yrieBo10pobl: 7 1
AJIKEHbI, AJIKaJIMCHbI, AJTKUHBI
2.3 ApoMartudeckue yrieBoA0pO bl 4
24 [IpupoaHbIe UCTOUHUKHI 4 1
YTJIEBOJOPOIOB U UX MepepaboTka
Hroro no paszneny 20




Pa3znen 3. Kucinopoaconep:xaiue opranudeckue coenHeHHsI

3.1 Cruptel. @enomn 6
Anbnerunpl. Ketonsl. KapOoHOBbBIE

3.2 KHUCJIOTBL 10

3.3 . Cnoxwueie 3¢pupbl. Kupsl. 4

3.4 VYrieBoabl

Hroro mo pazmeny 26

Paznea 4. A3orconepskanye oprannyeckue coeIuHeHus

4.1 AMUHBI. AMUHOKHUCIIOTHI. benkn 8

Hroro mo pazgeny 8

Pasnen 5. BoicokoMoJieKy/JIsIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayayku. Bomokna 6

Hroro no pazgeny 6




KAJIEHIAPHO-TEMATHYECKOE IINTAHUPOBAHUE

KosmnuecTBo yacos Mara DJIeKTPOHHbIE
U3y4eHust uudpoBbIe
Ne Tema ypoxka odpa3oBaTejibHbIE
n/n pecypchl
KoHTpoJbHbIE IIpakTH4eckue
Bcero
padoThI padoThl
1. | Ilpeamer oprannyeckoit xumuu. UOT | 1 bubnnorexa [JOK
001,003, 016 03.09.24 l;tztgs://m.edsoo.ru/863e6
https://m.edso0.ru/863e6
32a
2. | Teopust XUMHYECKOTO CTPOCHUS 05.09.24 bubnuoreka [IOK
OpraHUYeCKUX BEIIECTB. 1 https://m.edso0.ru/863e6
122
https://m.edso0.ru/863e6
32a
3. | IlpakTHyeckas padora Nel 1 1 10.09.24 bubnroreka [JOK
«KauectBeHnHoe onpeeieHne https://m.edso0.ru/863e6
yriepoja, BoJ0po/ia U Xjiopa B 122
opranndeckux Bemectax» MOT 005
4, CocrosiHuE AJIEKTPOHOB B aTOME. 1 12.09.24
bubmuoreka [JOK
https://m.edso0.ru/863e6
122
5. | DnexTpoHHas mpupojia xumudeckux | 1 17.09.24. bubnunoreka [JOK
CBSI3€H B OPraHMYECKUX https://m.edso0.ru/863e6
COCJIMHEHUSIX. 122
6. Knaccugukaus opraHn4ecKux 1 19.09.24



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122

COEIMHEHUI.

7. | O600marmui ypok 1mo Teme 24.09.24 bubnmoreka [JOK
«Teopust XMMHYECKOTO CTPOCHMUSL. https://m.edso0.ru/863e6
OpraHuveckux coeaquuenuit. [Ipupona b72
XUMHUYECKUX CBI3EI.

8. | DIeKTpOHHOE U MPOCTPAHCTBCHHOE 26.09.24 bubnuorexa [JOK
CTPOCHHE AJIKAHOB. https://m.edso0.ru/863e6

870

9. | 'oMoJytoTH ¥ M30MEPHI AITKAHOB. 01.10.24 bubnuorexa [JOK
https://m.edso0.ru/863e6
d5c

10. | Meran — mpocreimuit 03.10.24 bubnuorexa [JOK
MPE/ICTABUTEIb AJTKAHOB. https://m.edso0.ru/863e6

€88

Rl ——— PRE uomorera oK

E https://m.edso00.ru/863e9
0 MacCOBOM JI0JIe XUMUYECKOTO 336
AIIEMEHTA. =

12. | Pemenne pacyeTHBIX 3a7a4 HA BBIBOJI 10.10.24 bu6mmoreka [IOK
(bopMyITBI OPraHUYECKOTO BEIIECTBA https://m.edsoo.ru/863e6
110 MPOAYKTaM CTOpaHHS. ffo

https://m.edsoo.ru/863e7
16¢

13. | HenpenenbHbIC YIIIeBOIOPOIHI. 15.10.24 bu6mmoreka [JOK
AJIKEHBI: CTPOEHHE MOJICKYI, https://m.edsoo.ru/863e7
TOMOJIOTHSI 1 U30MEPHSI. 66¢

14. | Ilony4yeHnue, CBOKWCTBA U IPUMEHEHHE 17.10.24 bubnuoreka [IOK
AJIKCHOB. https://m.edsoo.ru/863e7

c98

| omyuere srusena n omim #RE | Buomorera ok
iy, IOT 005 https://m.edsoo.ru/863e7

aae

16. | AnxagueHsl. 24.10.24 bu6mmoreka [JOK



https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae

https://m.eds00.ru/863e7
dc4

17. | AueruieH u ero roMoJory. 05.11.24 bubnuorexa [JOK
https://m.edsoo0.ru/863e7
96e

18. | Pemenue pacueTHBIX 3a1a4 IO TEME 07.11.24 bubnuorexa [JOK
https://m.edsoo.ru/863e7
96e

19. | O6o06maroIMii ypoK 1Mo Teme 12.11.24 bubmmoreka [JOK

«HermnpenensHble yriieBoA0PO/IbL: https://m.edsoo0.ru/863e7
QJIKEHBI, JIKaUEHBI U AJIKUHBD). 540

20. | Bensoa u ero roMoJIory. 14.11.24 bubmuoreka [JOK
https://m.edso0.ru/863e8
1b6
https://m.edso0.ru/863e8
3le

21. | CsoiicTBa O€H30J1a U €TI0 TOMOJIOTOB. 19.11.24 bu6mmoreka [IOK
https://m.edsoo0.ru/863e7
fda

22. | TlpupoaHbie UCTOYHUKH 21.11.24 bubmuorexa [JOK

YTJIEBOI0PO/IOB. https://m.edsoo.ru/863e8
1b6

23. | IlepepaboTka HEhTH 26.11.24 bubmuoreka [JOK
https://m.edso0.ru/863e8
436

24. | O6oO6marIMi YpOK 10 TeMe 28.11.24 bubnmuoreka [JOK

«YTIIEeBOIOPOIBI. https://m.edso0.ru/863e8
62
| CTeopmn mamioexore crpocmn PR Butmorera 110K
" https://m.edso0.ru/863e8
OpPraHUYeCKUX COCTUHCHUIY,
878
«YTIEBOIOPOIBI».
26. | OmHOATOMHBIE MPEACTHHBIC CITUPTHI. 05.12.24 bu6mmoreka [JOK

https://m.edso0.ru/863e8
9a4



https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4

27. | llomyueHue, XMMUYECKUE CBONCTBA U 10.12.24 bubnuorexa [JOK
NPUMEHEHHE OJJHOATOMHBIX https://m.edso0.ru/863e8
IpeJebHBIX CTUPTOB. c60

28. | MHOrOaToMHbIE CIUPTHI. 12.12.24 bubnuorexa [JOK

https://m.edsoo.ru/863e8
€60

29. | ®eHOIBI M APOMATHYECKHE CITUPTHI 17.12.24 bubnuorexa [JOK

https://m.edsoo.ru/863e8
efe

30. | Permenne pacueTHBIX 3a7a4 1O TeMe 19.12.24 bubnuorexa [JOK

https://m.edsoo.ru/863e8
efe

31. | O6oO6marmuil ypoK 1Mo TemMe 24.12.24 bubmmoreka [JOK
«CrupThl ¥ HEHOIIBI https://m.edsoo.ru/863e8

d78

32. | KapOoHWIIbHBIC COSMHCHHS — 26.12.24 bubnuorexa [JOK
aITbJICTU/IbI U KETOHBI. https://m.edsoo.ru/863e9

336

33. | CBolicTBa ¥ MPUMEHEHUE ATBICTHJIOB. 14.01.25 bu6mmoreka [IOK
https://m.edsoo.ru/863e9
214

34. | KapOoHOBBIE KUCIIOTHI. 16.01.25 bubmuoreka [JOK
https://m.edsoo.ru/863e9
214

35. | XuMu4ecKkrue CBOMCTBA U IPUMEHEHHE 21.01.25 bubmuoreka [JOK
OJIHOOCHOBHBIX IPEICIbHBIX https://m.edso0.ru/863e9
KapOOHOBBIX KHCIIOT. 336

36. | [IpakTH4eckasi padora Ne 3 23.01.25
«[TomyueHne u cBOMCTBa KAPOOHOBBIX
KHCIIOTY.

HNOT 005
37. | IpakTuueckas padora Ne 4 28.01.25 bu6mmotexa LIOK

«Pemnienne 3kcepruMeHTaIbHbIX
3a/1a4y Ha pacro3HaBaHHE
oprannyeckux Beniects». MOT 005

https://m.edso0.ru/863e9
214



https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9336
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214

38. | Pemenne pacyeTHBIX 3a/1a4 10 TEMe 30.01.25 bubnuorexa [JOK
https://m.edso0.ru/863e6
122
https://m.edso0.ru/863e6
32a
39. | O6o6marmui ypoK 1Mo TemMe 04.02.25 bubnmoreka [JOK
«AJbIETH/IbI, KETOHBI U KAPOOHOBBIC https://m.edso0.ru/863e6
KHCJIOTBD 122
40. | Cnoxxnble 3(pupHI. 06.02.25 bubnuorexa [JOK
https://m.edso0.ru/863e6
564
41. | XKupsl. Motromue cpeacTaa. 11.02.25 bubnnorexa [JOK
https://m.edso0.ru/863e6
14e
42. | O6o0mIarIHil YpoK 1Mo TeMe 13.02.25 bu6morexa [IOK
«Kucnopoacoaepxkarue https://m.edso0.ru/863e6
OpPraHHYECKUE COCTUHEHIS b72
43. | KonTpoabHasi padora 2 1o TeMe 18.02.25 bubmuorexa [JOK
«Kucnopoacoaep:xarire https://m.edsoo.ru/863e6
OpPraHU4eCcKUe COCAUHEHHSDY b72
44, | VYrnesonsl. I'mroko3a. 20.02.25 bu6mmoreka [IOK
https://m.edsoo.ru/863e6
870
45. | Omurocaxapuasl. Caxapo3sa. 25.02.25 bubnuoreka [JOK
https://m.edsoo0.ru/863e6
d5c
46. | Ilommcaxapunapl. Kpaxmai. 27.02.25 bubnunoreka [JOK
https://m.edsoo.ru/863e6
€88
47. | Lemmono3a 04.03.25 bubnuoreka [JOK

https://m.edso0.ru/863e9
214



https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e632a
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6122
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e6564
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e674e
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6b72
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6870
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6d5c
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e6e88
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e9214
https://m.edsoo.ru/863e6ff0
https://m.edsoo.ru/863e716c

48. | lIpakTHyeckas padoraNe 5 11.038.25
e e s 10K
https://m.edso0.ru/863e7
pacrno3HaBaHUE OPraHUICCKUX 66¢
BEIIICCTBY. =
HOT 005
49. | O600mmaroIHii YPOK MO TeMe 13.03.25 bubnmoreka [JOK
«YTIIEeBOIBI» https://m.edso0.ru/863e7
c98
50. | AMHHBI 18.03.25 bubmmoreka [{OK
https://m.edso0.ru/863e7
aae
51. | AMHHOKHCIIOTHI 20.03.25 bu6moreka [IOK
https://m.edso0.ru/863e7
dc4
52. | benku 25.03.25 bu6mmoreka [IOK
https://m.edso0.ru/863e7
96e
53. | AzoTcoaepkariue 27.03.25 bu6mmoreka [IOK
TeTEPOIUKITHYCCKHE COCTUHEHUS https://m.edso0.ru/863e7
96e
54. | HykienHOBBIC KHCIIOTHI 08.04.25 bubnmuorexka [JOK
https://m.edso0.ru/863e7
540
55. | Xumus u 310pOBbE YEITOBEKA 10.04.25 bu6mmoreka [JOK
https://m.edso0.ru/863e8
1b6
https://m.edso0.ru/863e8
3le
56. | O606maroIuit ypok mo Teme 15.04.25 bu6mmoreka [JOK
«A30TCOIepKAIIIE OPTaHUICCKUE https://m.edsoo.ru/863e7
COEIUHEHUSD f4a
57. | KonTpoJbHas padora 3 o temam 17.04.25 bubnuorexa [IOK

«YFJ'ICBOI[LI», ((A30TCOI[ep)KaH_[I/IC

https://m.edso0.ru/863e8



https://m.edsoo.ru/863e716c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e766c
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7c98
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7aae
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e7dc4
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e796e
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e7540
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e831e
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e7f4a
https://m.edsoo.ru/863e81b6

OpraHu4eCKruc COCAUHCHU I

1b6

58. | CuHTeTHYECKHUE TTOIUMEPHI 22.04.25 bubnuorexa [JOK
https://m.edso0.ru/863e8
436
59. | KonaeHcanmoHHbBIE TIOJTUMEPHI. 24.04.25 bubnuorexa [JOK
[TeHomIACTBL https://m.edsoo.ru/863e8
612
60. | HatypanbHbIi Kayqyk 29.04.25 bubnuorexa [JOK
https://m.edsoo.ru/863e8
878
61. | CuHTeTHYECKHE KaydyKH 06.05.25 bubmorexa [IOK
https://m.edsoo.ru/863e8
9a4
62. | CuHTETHYCCKHE BOJIOKHA 08.05.25 bubmuoreka [JOK
https://m.edsoo.ru/863e8
c60
63. | [IpakTH4eckast padora Ne5 13.05.25 bubmoreka [IOK
«Pacmo3HaBaHue mIacTMace u https://m.edsoo0.ru/863e8
posoxkom» MOT 005 c60
64. | Oprannyeckas XUMUs, Y€IOBEK U 15.05.25 bubmuorexa [JOK
pUpPOJIA. https://m.edsoo0.ru/863e8
efe
65. | O6o6maroMi YPOK MO TeME «XHUMHS 20.05.25 bubnmuoreka [JOK
MIOJIUMEPOBY https://m.edsoo.ru/863e8
efe
66. | Perenue TeCTOBBIX 3a/1a4 10 KypCy 22.05.25 bubnuoreka [IOK
OpraHu4eCcKON XUMHH https://m.edsoo.ru/863e8
d78
67. | Pemenue 3a1a4 no Kypcy Pe3zepsnoe
OpPraHu4eCcKON XUMHU 8pemsi
68. | Urorosslil ypok no kypcy xumuu 10 Pe3zepenoe

Kj1accCa

spemsi



https://m.edsoo.ru/863e81b6
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e8436
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e86f2
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e8878
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e89a4
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8c60
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8efe
https://m.edsoo.ru/863e8d78
https://m.edsoo.ru/863e8d78







YUYEBHO-METOJMYECKOE OBECIIEYEHUE OEPA3OBATEJBHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHUAJIBI /151 YUEHUKA

1. Xumus 10 k. I'.E.Pynzutuc, ®©.I'.®enbaman M: «IIpocsemenue» 2016

2.Koncrpykrop tekymero koutpons H.A.Kazanues M. «IIpocsemenne» 2008

3.KHura 15 YTeHus 1o opraHndeckor xumuu coct. B.A.Kpuuman. M
«IIpocBemenue» 2003

METOANYECKHUE MATEPHAJIbBI J1JIAA YUUTEJIA

Xumus 10 k. I'.E.Pymzutuc, @.I".®ensaman M: «IIpocsemenue» 2016
Xumus 10 ki. JI.A.IlBetkoB M: «Bmagoc» 2003

Mautsiii xumuueckui tpeHaxep. .M. TuroBa Mocksa: «BeHraHa-
rpad»,2001

[Tporpammel o xumuu M.H.AdanaceeBa M: «IIpocBemenne» 2018
3amauu o oprannueckoit xumuu A.U. Bpy6nesckuii, E.B. bapkoBckuii

Munck OOO «¥Onunpeccy» 2003

XuMHus ¥ TTOBCceIHEeBHAs KuU3HB yenoBeka [.B. [Tnuyruna M: «ZIpoda

2004

COopHuKk camocTOATeNbHBIX padoT mo xumuu 8-11 W.N. HoBomuHCKuUi,
H.C. HoBommHckasi, JI.®. @enocoBa Mocksa: «IIpocsemenue» 2002 M.

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETU
MHTEPHET

1. http://www.alhimik.ru TIpeacraBieHsl ciaeayronme pyopHKU: COBETHI
AOUTYPHUCHTY, YUUTEIIO XUMHUH, CIIPABOYHUK (OYCHB OOJIbIIAs MOA00pKa TaOJIHII 1
CIIPaBOYHBIX MAaTEPUAIIOB), Bec&nasi XMMHsI, HOBOCTH, OJIMMITHA]IBI, KyHCTKaMepa

(Macca UHTEPECHBIX UICTOPUUECKUX CBEICHHUI)



2. http://www.hij.ru/ XKypuan «Xumus v )U3Hb» TOHSITHO ¥ 3aHUMATEIEHO
pacckasbiBaeT 000 BCEM HHTEPECHOM, YTO MPOUCXOIUT B HAYKE U B MHPE, B
KOTOPOM MBI JKUBEM.

3. http://chemistry-chemists.com/index.html DnexTponHbIit )KypHAT «XUMUKU U
XUMHsT». B KypHae mpeICTaBICHO MHOYKECTBO OIBITOB [0 XMMHUH, COACPIKUTCS
MHOTO 3aHUMATENIbHON MH(OPMAIINH, TTO3BOJISIONICH YBICYh YUCHHKOB
IKCIIEPUMEHTAIBHON YACThIO MPEMETa.

4. http://c-books.narod.ru JIutepatypa o xumuH.

5. http://1september.ru/. XKypuan «IlepBoe ceHTAOps» IS YIUTENICH U HE TOJIBKO.
B HéM mipeicTaBiacHO 0OJIBIIOE KOJTHYSCTBO pabOT YIEHHUKOB, B TOM YHCIIE U
HCCIICIOBATEIbCKOTO XapaKTepa.

6. http://schoolbase.ru/articles/items/ximiya Bcepoccuiickuii IIKOIBHBIHN MOPTA
CO CCBhUIKaMH Ha 00pa30BaTeIbHbIC CANThI M0 XUMHH.

7. www.periodictable.ru Coopuuk craTeii 0 XUMHUYECKUX DJICMEHTAX,

WUTIOCTPUPOBAHHBIN SKCIIEPUMEHTAMMU.



