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HOACHUTEJIBHAA 3AIINCKA

[IporpaMma 1Mo XMMHUK Ha YpOBHE CpemHero ooOmiero oOpasoBaHus paszpaboTaHa Ha
ocHoBe PenepasibHOrO 3akoHa 0T 29.12.2012 Ne 273-®3 «O6 oOpasoBanuu B Poccuiickoit
Oenepanun», TpeOOBaHUM K pe3yibTaTaM  OCBOeHHS  ¢efepalbHOM  00pa3oBaTeNIbHOM
nporpaMmsl cpegHero oodmero obpasoanus (OOII COO), npencrasieHHbix B denepanbHOM
rocygapctBeHHOM oOpazoBatenbHoM cTtangapre COO, ¢ yuérom Konmenmuu mnpenoaaBaHus
yueOHOro mpeaMera «XWMHsS» B 00pa3oBaTelbHbIX opraHuzanusax Poccuiickoir deneparum,
peayn3yIoUMX OCHOBHbIE 00pa3oBaTeIbHbIE IPOrPaMMbl, 1 OCHOBHBIX OJIOKeHUH «CTpaTterun
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsbkenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY Moaxo/J0B K pa3pabOTKe MpOrpaMMbl MO XUMHUHU, K OIpEAeiIeHHI0 oOuei
CTpaTeruu 0O0y4eHHusl, BOCIUTAHUS U Pa3BUTHUS OOyJaroIIMXCsl CpPEeACTBAMHU y4eOHOTO IpeameTa
«Xumusa» s 10-11 ximaccoB Ha 0a30BOM YpPOBHE COCTABMJIM KOHLENTYalbHbIE MOJOXKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IIeNiel, cojepikaHHs, pe3yabTaToB OOY4YEeHUS H
TpeOOBaHU K YPOBHIO IOJITOTOBKHU BBIITYCKHUKOB.

Xumuyeckoe 00pa3oBaHUE, IIOJIydaeMO€ BBITYCKHMKaMu  00I1eo0pa3oBaTeabHON
OpraHM3aliM, SBISIETCd HEOTbEeMJIEMOM 4YacThlo HUX oOpa3oBaHHOCTH. OHO  CIIYXKHUT
3aBepUIAIONIMM STallOM peaju3alliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH, TPHUCYIIUX TIIEJIOCTHONW CHUCTEME XHUMHUYECKOTO O0O0pa3oBaHUA. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB IMPHUPOJIbI, (GOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyJIbTyphl
YelloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOIO OTHOIIEHHMSI K CBOEMY 3/I0pOBBIO U
IpUPOJHON cpene. Peanusyercs xumudeckoe oOpazoBaHHE 0O0YYaIOLIMXCSl HA YPOBHE CPEAHEro
obmero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUEe U MOCTPOEHHUE
KOTOPOIO OIpeleNeHbl B MpOrpaMMe MO XHUMHMU C Y4ETOM CHeUM(GUKUA HAyKH XHMUH, €€
3HAa4€HUs B MO3HAHUM MPHUPOJIbI U B MaT€pUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yUYETOM OOIMIHUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OOILero
obOpazoBanus B Poccuiickoit deaepanum.

XUMUS KaK 3J€MEHT CUCTEMbI €CTECTBEHHBIX HAyK UTPaeT 0COOYI0 POJib B COBPEMEHHOM
LIUBWIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIIOHAIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarolleM MUpPE KaK O €AWHCTBE MPUPOJIbl U YEJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHUpa, OCO3HAHMs B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMoOAEHCTBYS ¢ JAPYIMMH €CTECTBEHHBIMM HAayKaMM, XUMHsS CTaja
HEOTHEMJIEMON 4YaCThbl0 MHMPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOIMH HaIlpaBlieHa Ha peLIeHue INI0OANbHBIX MPOOJeM YCTOMYUBOIO Pa3BUTHS
YeJI0BEYeCTBA — ChIPbEBOM, SHEPreTUYECKOM, IHUIIEBOM, 3KOJIOTMYECKOM O0e30IacHOCTH U
OXpaHbl 3/I0POBbSL.

B cooTBercTBUM ¢ OOmMUMH LENSIMU M HPUHIMIIAMH CPEIHEro oouiero oOpa3oBaHMs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yd€HHs) OPHEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM JJIs
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CoCTaBisOIMMHU TIpeaMeTa «XUMHs» SBISAIOTCS 0a30Bble Kypchl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyecKkast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KOTOPBIX
SBJISIFOTCS] OCHOBBI 0a30BOM HAayKU: CUCTEMa 3HAHUI MO HEOPraHMYECKOW XMMMUH (C BKIIIOUYCHUEM
3HaHUH U3 00lIel XMMHM) U OpraHndeckoil xumuu. @OopMHUpPOBaHUE JAHHOW CHUCTEMbI 3HAHHUN
IpU U3Yy4EHUHU TMpenMeTa oOecleyrBaeT BO3MOXKHOCTb PAaCCMOTPEHHsS] BCEro MHOT000pasust
BEIIECTB HA OCHOBE OOIIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.
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Crpykrypa coaepxkanusi KypcoB — «Opranudeckas xumus» u «OO0I1as 1 HeopraHudecKas
XUMHES» cHOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHHUIO
yuyeObHOTrO Marepuana u oOyCIOBIEHa HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAHUU Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEIIECTBA
paccMaTpuBarOTCS Ha YpOBHE KJIACCHUUECKOM TEOPUM CTPOCHHUS OPraHMYECKUX COEIMHEHMM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Ceenenust 00 M3ydyaeMbIX B KypCE€ BEILECTBaX JAIOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB IO
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWH. B Kypce opraHMYecKod XUMUU TOTYYar0T
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 0OIIero 0Opa3oBaHUsS MEpBOHAYAIBLHBIC
MIPEJICTABJICHHS] O XUMUYCCKOU CBSI3H, KIACCH(PUKAIIMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHIMOCTH
CBOMCTB BEILIECTB OT UX CTPOCHUS, O XMMUYECKON PEaAKIIUH.

[Tox HOBBIM yrJIOM 3peHHS B NpeaMmeTe «XuMHs» 0a30BOTO YPOBHS pacCMaTpUBACTCS
U3Y4YEHHbII Ha YpPOBHE OCHOBHOIO 00IIero oOpa3oBaHMs TEOPETHUECKU MaTepuan u
(hakTOJIOTHUECKHE CBEJCHUS O BEHIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast ¥ HeopraHuyeckass XuMus» 00ydarolUMCs PEJOCTaBISAETCS BO3MOXKHOCTh OCO3HATh
3HAYEHUE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPEeTUUYECKHX M METOJI0JIOTUYECKUX IO3UIINH,
riy0Xe MOHATh HMCTOPUYECKOEe H3MEHeHHE (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeit 1o
00BSACHSIONIEH U TPOTHO3UPYIOIIEH.

Ennnas cucrtema 3HaHWN O BaXKHEHIIMX BEIIECTBAX, UX COCTABE, CTPOECHUH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIIUIX, UX CYIIIHOCTH ¥ 3aKOHOMEPHOCTSX MPOTECKaHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HWMEKLIUMA
KyJIbTYpOJIOTHYECKAN W TIPUKIAJAHOW XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TOHHMAaHHUIO
B3aMMOCBSI3U XUMHUU C JAPYTMMH HayKaMHW, pacKpbIBalOT €€ poJib B TIO3HABaTEIbHOW U
MPAKTUYECKON JEesTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpOIECCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPHUIIOKEHUNH XUMUU, MOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MPOOJIEeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATH €€ JUIsl MOMOJTHEHUs 3HAaHUM, pelieHus
WMHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIBHBIX MCCIENOBATENbCKUX 3a4ad. B memom coxepkaHue
yueOHOro npenMera « XMMUs» JaHHOTO YPOBHS M3Yy4EHHUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyuaronmxcss MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMAaHHS Puiocopckux uueH, TakuX Kak:
MaTepHUaJIbHOE €UHCTBO HEOPTaHUYECKOTO0 M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, I0O3HABAEMOCTh IPUPOJIHBIX SIBJICHUM ITyTEM 3KCIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHM MeEXIy HOBBIMU (akTaMH U TEOPETUYECKUMHU IPEANOChUIKAMH,
OCO3HAHHE POJIM XUMHH B PEUICHUH IKOJIOTUYECKHX MpoOJeM, a Takke MpolieM cOepekeHus
SHEPreTUYECKUX PECYPCOB, ChIPbsl, CO3/IaHNS HOBBIX TEXHOJIOTMI U MaTepUaJIOB.

B mnane pemenus 3amad BOCIUTAHUS, Pa3BUTUS W COLMAIU3ALUU O0YJarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPEAEJICHUIO COJEpXKaHUs U IOCTPOECHUS
npeaMeTa mpeaycMaTpuBaloT (OPMHUPOBAHHE YHHBEPCAJIbHBIX YUEOHBIX JIEHCTBUHN, UMEIOIINX
0a30Bo€ 3HAUCHUE I PA3IUYHBIX BUJIOB ACSITEILHOCTH: pElIeHHs MpoOieM, MOUCKa, aHaIu3a 1
00paboTkn wmHGOpPMAIUK, HEOOXOMUMBIX [UIS TPHOOPETCHHS OIbITa MPAKTHYSCKOH U
HCCIIEA0BATEIbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B NO3HAHUU XHUMUMU.

B mpaxTuke npenoiaBaHus XUMUU KaK Ha YpOBHE OCHOBHOTO 00IIero oOpa3oBaHus, TakK
U Ha YpOBHE cpeaHero oOmiero oOpa3oBaHUs, MpPH ONpPENEeNCHUM COJep>KaTeIbHON
XapaKTEepPUCTUKU LEJeH H3ydeHUs MpeaMeTa HanmpaBICHUEM IE€PBOCTENEHHOW 3HAYMMOCTHU
TPaAWLIMOHHO TpHu3HAETCs (OPMUPOBAHME OCHOB XUMHUYECKOW HaykM Kak o0nactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JEATETbHOCTH YEJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAMYECKOW TOYKM 3pEHUS TakOM MOJIXO0I K
OTIPE/ICTICHUIO LIeNIeH N3YUYEeHUsI IPEeIMETA SBIISIETCS BIIOJIHE ONTPaBJaHHBIM.

CornacHO JaHHOM TOYKE 3pEHUS TJABHBIMU LEISIMHU M3YyU€HHUs MpeameTa «XHUMHs» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

e (QopMUpOBaHHE CHUCTEMBl XUMHUYECKHMX 3HAHUM KaK BaXHEHIIEH COCTaBISIONIEH
€CTECTBEHHO-HAyYHOU KapTUHBI MHPA, B OCHOBE KOTOPOU JieKaT KIIIOYEBBIE MOHSITHS,
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(yHIaMEHTaIbHBIE 3aKOHBI M TCOPUH XHMHH, OCBOCHHUE SI3bIKa HAyKH, YCBOCHUE H
MOHMMAHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHNII MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (QopMUpOBaHHE U PA3BUTHE MPECTABICHUN O HAYYHBIX METOJAX MO3HAHUS BEIIECTB H
XUMHYECKUX PEaKIUid, HEOOXOIUMBIX ISl TIPUOOPETCHHSI YMEHUN OPUEHTUPOBATHCS B
MHUpPE BEUIECTB U XUMHYCCKHUX SBIICHUH, UMEIOIINX MECTO B MPUPOJIC, B MPAKTUICCKOU H
MMOBCEIHEBHOM JKU3HU;

e pa3BUTHC YMEHHUH U CIOCOOOB JCATEIBLHOCTH, CBSI3aHHBIX C HaONIOJCHUEM U
OOBSICHEHUEM XUMHUYECKOTO OKCIEPUMEHTa, COOJIOJICHUEM TIpaBHJ 0O€30MacHOro
oOpalleHus C BEIIeCTBAMH.

Hapsimy ¢ atuMm, coneprkaTelibHas XapaKTepUCTHKA TIeNIeH U 3a7a9 U3y4eHHs MpeMeTa B
MPOrpaMMe TI0 XUMHUHU YyTOYHEHA H CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH ITPUOPHUTETAMHU
B cucTeMe cpemHero ooOmero ooOpazoBaHusi. CerojgHs B NpPENOJaBaHUM XUMHH B OOJbIIEH
CTCTIICHH OTMAETCS TPEANOYTCHHE MPAKTUYCCKOW KOMIIOHGHTE COJICpXKaHUs OOyJICHHS,
OPMEHTHUPOBAHHONM Ha TIOJATOTOBKY BBIMYCKHHMKA 0O0IIe00pa30BaTeIbHON  OpraHuU3allniy,
BIIQJICIONIET0 HE HA0OpOM 3HAHWN, a (PYHKIIMOHAIHHON IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH U
YMEHHSMHU aKTUBHOTO TIOJYYCHHS 3HAHUI M TPUMEHEHUS UX B PEATBHON KU3HU JUIS PEIICHUS
MIPAKTUYECKUX 3a/1a4.

B cB3m ¢ 3THM TpH HW3yYCHHWH TpeaMeTa «XHMHS» JOMHHHPYIONIEE 3HAuCHUE
MIPUOOPETAIOT TaKUe TSN U 3a/1a49H, KaK:

amanranus OoOyJarIIUXCS K  YCIOBHSAM JWHAMHYHO  Pa3BHBAIOIIETOCS  MUPA,
dbopMupOBaHNE WHTEIJIEKTYAIBHO Pa3BUTOM JMYHOCTH, TOTOBOM K caMOOOpa30BaHMIO,
COTPYJHHYCCTBY, CAMOCTOSITCIbHOMY TMPUHATHIO TPaMOTHBIX PEIICHHA B KOHKPETHBIX
KU3HEHHBIX CUTYaIUsIX, CBA3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

dbopmupoBaHre y OOydYalOMMUXCS KITIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIICTCHIIH),
MMEIOLIUX YHUBEPCAIbHOE 3HAUCHUE IS Pa3JIMYHBIX BUJIOB JIEATEIBHOCTH: PEIICHUs poodiieM,
MOMCKa, aHanu3a W o00paboTku uHOOPMAIMU, HEOOXOTUMBIX I MPHOOPETEHUS OIbITa
NeSITeNbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWUU XUMHH, a TAKXKe IJIS OLIEHKH C
MO3UIUHI HKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMHUYECKHUX IIPOLIECCOB
Ha OpraHMU3M 4YeJIOBEKa U MPUPOIHYIO CPEY;

pa3BUTHE NTO3HABATEIbHBIX HHTEPECOB, MHTEJUIEKTYaIbHBIX U TBOPYECKHUX CIIOCOOHOCTEM
oOyyarouuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUA [0 XUMHUU B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, MCIIOIH30BaTh COBPEMEHHBIE HHPOPMAIIMOHHBIE
TEXHOJIOTUU JJIsl IOMCKA U aHalln3a y4eOHOM U HayYHO-TIOMYIpHOM HHPOPMAIIMH XUMUYECKOTO
COJIep’KaHUS;

dbopMupoBaHHEe U pa3BUTHE Yy OOYYAIOIIMXCS AaCCOIMATHUBHOTO M JIOTMYECKOTO
MBIILJICHHUS,,  HAOIIOAAaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE  OCOOCHHO
HEO0OXO0IUMBI, B YACTHOCTH, MPH IJIAHUPOBAHUH U MTPOBEICHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHHE Yy OOydYarommxcsi yOexAEHHOCTH B TYMAHHCTUYECKON HaIMpaBJIEHHOCTH
XUMHHM, €€ BaXHOH pOJIM B  pEIIEHUH TJI00AIbHBIX OpoOJNieM  PalMOHAIBHOTO
MIPUPOIOIONBE30BAHNUS, TOMOJTHEHHUSI SHEPTeTUYECKHX PECYpPCOB M COXPAaHEHUS MPHUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOOUMOCTH OEpEeKHOTO OTHOLIEHUS K TMPUPOJE U CBOEMY
3JI0pPOBBIO, @ TAaKXK€ MPUOOPETEHHSI OMBITA UCIIOJIL30BAHUS MOJYYEHHBIX 3HAHUN JUIS MPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBA3AHHBIX C XUMUYECKUMH SIBICHUSMHU.

B yue6GHOM mianHe cpenHero oOmiero o0pazoBaHus mpeaMeT «XuMus» 0a30BOro ypoBHs
BXOJIUT B COCTaB MpeaMeTHON 00macTi «EcTecTBeHHO-HayUHbIE PEAMETHI.

KonnuectBo uacoB xumuu B Heaemto B 10 kmacce cocraBnsger 2 vaca. Beero B ron 66
qacoB. [Ipenmer Benercs 3a04HO, U3 66 4aCOB OYHO YACOB:

B 10 rym, 10.1 — 0,15 4, yTO cocTaBusieT 5 ypOKOB 3a roj.

10 un — 0,3 4, yto coctaBnser 10 ypokoB 3a rof.

B 11 kmacce B Henento 2 vaca, 3a roa — 60 yacos. [Ipeamer Benercs 3aouHo, u3 60 yacoB
OYHO YaCOB:
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11 un — 0,33 4, uro coctasisier 10 ypokoB B roj.
113,11 1— 0,3 4, yTo cocTaBIACT 9 YACOB B TOJI.

COILEP KXAHUE OBYUYEHUA

10 KJIACC

OPTAHNYECKAS XUMUA

Teopernueckre OCHOBBI OPraHUYECKON XUMUU

[Ipeamet oprannyeckoit XuMun: €€ BOZHUKHOBEHHE, PA3BUTHE U 3HAYCHUE

B TOJyYEHWU HOBBIX BEHIECTB U MAaTepuajoB. Teopusi CTPOCHHUS] OPraHUYECKUX
coequaenuii  A. M. byriepoBa, e€ ocHoBHbie mTOJOXKeHHA. CTpyKTypHBIE (DOPMYITBI
OPraHWYECKUX BEHIECTB. [OMOJIOTHS, W30Mepusi. XHUMHUYECKas CBsSI3b B OPraHUYECKUX
COCIMHEHUSX — OJIMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenne o  knaccudukanuu  opraHmyeckux  BemiecTB.  Homenkmarypa
OPraHWYECKUX COEAMHEHUW (cHUCTeMaTH4ecKas) U TpUBHAIbHBIE HAa3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEH KJIACCOB OPraHUYECKHUX BEIIECTB.

DKCNepUMEHTATBHBIE METOIbI U3yUEHUSI BEIIECTB M MX MPEBpAIEHUI: 03HAKOMIICHUE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYeCKHUX BEIIECTB, HaONIOIEHWe U OINMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

YreBosopo sl

AJNKaHBI: COCTaB W CTPOECHHE, TOMOJIOTMYECKHU psAd. MeTaH M 3TaH — NpOCTEHIINe
MIPEJICTAaBUTENN aJIKaHOB: (pU3MUecCKWe U XUMHYECKHE CBOMCTBA (peakluu 3aMelleHus U
TOPEHUsI ), HAXOXKJICHUE B TIPUPO/IE, TIOTyUeHNE U IPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHI PsAL. DTUIIEH U MPONUIICH — MPOCTEHIIINE
MPE/ICTAaBUTENIN aJKEHOB: (PU3MYECKHEe W XUMHUYECKHE CBOMCTBA (peakiuu THAPUPOBAHUA,
raJIor€HUPOBAHUS, THIPATALlUN, OKHCIEHUS U TIOJMMEPU3alliK), TOJTyYeHUEe U IPUMEHEHHE.

Anxamuensl: OyragueH-1,3 u metunOyraauen-1,3: cTpoeHue, BaKHEHITNE XUMHYECKHUE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U PEe3UHBI.

AJIKMHBI: COCTaB W OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYCCKHUU psaA. AICTHICH —
MPOCTEHIINI PeCTaBUTENb ATKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy ruApUPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHS), IOJTyICHHUE U IPUMEHEHHE.

Apenbl. beHson: cocraB, crpoeHue, (usnueckue U XUMHUYECKHE CBOMCTBa (peakuuu
TaJIOTEHUPOBAHUS W HUTPOBAHMs), TOJy4eHHE W NIpHUMEHeHue. ToJyoJ: cocTaB, CTPOCHHUE,
¢buznyeckue U XMMHUYECKHE CBOMCTBA (PeaKiiy TrajloreHUPOBAaHUS U HUTPOBAHUS ), MOJIYUYECHUE U
npuMeHeHne. TokcudHoOcTh apeHoB. ['eHeTmueckas CBsI3b MEXAY  YIJIEBOJOPOJAMHU,
MPUHAJUICKAMMHU K PA3JIMUYHBIM KJIaccaM.

[Ipupoanbie UICTOYHUKH YriaeBOAOPOa0B. [IpupoaHblil ra3 u nomnyTHele HEQTSIHBIC Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYecKkuii, KaTadTUTHUECKUi), muponu3. [IpoaykTel nmepepaboTku HeTH, UX MPUMEHEHHE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib U MPOIyKTHI €ro nepepaboTKy.

DKCIepUMEHTAIbHbBIE METO/Ibl U3yUEHUS BEIIECTB M MX MPEBPALICHUI: O3HAKOMIICHUE C
oOpa3iaMu miacTMacc, KaydykoB U pe3uHbl, komuekuuu «Hedpte» u «Yroab», MoaenupoBaHue
MOJIEKYJT YTJIEBOJOPOJIOB M TaJOT€HONMPOU3BOIHBIX, MPOBEIACHHE MPAKTHYECKOW paboThI:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Borunicnenuss mo ypaBHEHHIO XMMHUYECKOW peakmuu (Macchl, 00bEMa, KOJIMYeCTBa
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMH MO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEIIECTB WM MPOAYKTOB PEAKIINH).

Kucnopoacoaepxaine opraHiueCKue COeIMHEHMS

Hpe,[[eJ'ILHLIC OHOATOMHBIC CIIUPTHI. MeTraHon U 3TaHOII: CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC u
XHMHUYECKHE CBOICTBa (pCaKI_II/II/I C AKTHUBHBIMH MCTAJJIaMHU, TaJIOTCHOBOAOPOIdaMHU, FOpeHI/Ie),
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IIpUMeHeHHe. BoopoaiHbIe CBSA3U MEKIy MOJIEKYJIaMHu CIUpTOB. JlelicTBHE METaHOJIa U 3TaHoJa
Ha OpraHMu3M 4YeJIOBEKa.

MHOroaToMHbI€ CHOUPTBHL. OTWICHTJIMKOIb W TIHUIEPUH: CTPOCHUE, (PHU3UYECKUE U
XMMHMUYECKHE CBOMCTBA (B3aUMOAECUCTBHE CO IIEIOYHBIMU METAJJIAMH, KAUECTBEHHAsl peaKkus Ha
MHOTOaTOMHbIE CIUpThI). JlelicTBUe Ha opraHuM3M uesnoBeka. lIpuMeHeHuwe riaunepuHa u
STUJICHTJIUKOJIS.

@DeHoI: CTPOEHUE MOJIEKYNbI, (PU3MUECKUE M XHMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anpnerunpl U KeToHBl. DopManbAeruj, aueTaabJerHlli CTPOEHHE, (QH3HUECKHEe |
XMMHMUYECKHUE CBOWMCTBA (PEaKIMM OKHCIEHUS U BOCCTAaHOBJICHUS, KAaUECTBEHHbIE PEAKIUH),
[IOJIyY€HUE U NPUMEHEHHE.

OnHOOCHOBHBIE MpeeNbHbIe KapOOHOBBIE KUCIOTHL. MypaBbiHasi U YKCYCHasi KUCIOTHI:
CTpoeHue, PU3NYECKHe U XUMUYECKHE CBOMCTBA (CBOICTBA, 00OIIME AJIs KJlacca KUCIIOT, peaKus
sTepuduKanum), MoyydeHue U npuMeHeHue. CreapuHOBasi M OJIEMHOBas KHUCJIOTHI Kak
MIPE/ICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa KaKk COJM BBICIIMX KapOOHOBBIX KHCIIOT,
UX MOIOLIEE ACUCTBHE.

CrnosxHble 3¢upbl Kak MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ 'MAPOIN3 CIOKHBIX APUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupos. bruosiornueckast posib )KHpPOB.

VYrieBoapl: cocTaB, KiIacCH(pUKAIUS YIIIEBOIOB (MOHO-, TU- W TOJMCaxapusl). [ moko3a
— MPOCTENIINI MOHOCaXapHJl: OCOOEHHOCTH CTPOEHMSI MOJIEKYIIbI, (PU3HUECKUe U XUMUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcuaoM Mmeau(ll), okucieHnme amMMHayHBIM PacTBOPOM
okcuaa cepebpa(l), BoccTaHoBieHHe, OpoKEHHE TIIOKO3bI), HAX0XKJAEHHWE B TMPUPOJIE,
npuMeHeHue, ounosornueckast poib. otocunte3. DpyKTo3a Kak U30MeEp TITFOKO3BI.

Kpaxman u nemiono3a kak nmpupoHblie mojuMmepbl. CTpoeHHe KpaxMalia U LEeJUTION03bI.
duznyeckue U XMMHUYECKHUEe CBOICTBA Kpaxmaia (TUIPOJIN3, KAUeCTBEHHAs PEAKIHsI C HOJ0M).

DKClepUMEHTAIbHBIE METOJIbl W3YyYEHUS BEIIEeCTB M UX IMpPEBpaIleHH: MpOBEACHUE,
HaOMO/IeHNEe W OMMCAaHUE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYECTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoja okcuaoMm wmeau(ll)), MHOTOaTOMHBIX
cnupToB (B3ammMojeicTBre rhuiepuHa ¢ ruapokcuaom wmeau(ll)), ampaernmoB (OKucieHUE
aMMHaYHBIM pacTBopoM okcuaa cepebdpa(l) m ruapoxcumom wmemu(ll), B3ammomelcTBUe
KpaxMaja C HOJIOM), IpOBEIEHUE IMPAKTUUYECKOW paboThl: CBOWCTBA pPAacTBOpa YKCYCHOMU
KHUCIIOTBHI.

Pacuérnble 3agaun.

Borunicnenuss mo ypaBHEHMIO XMMHMUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYecTBa
HCXOJHOTO BEIIeCTBa WM NPOAYKTa peakluu IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WJIM IPOAYKTOB PEAKIIUH).

A30TCoepKale OPraHndecKhe COSAMHECHMUS.

AMUHOKUCIOTBI Kak aM@OTepHble OpraHuuYeckue coequHeHus. @Dunyeckue u
XMMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha mMpuMepe TIMIKHA). buonornueckoe 3HaueHue
aMuHOKHCIOT. [lenTumpl.

benku kak mpupojaHbIE BBICOKOMOJIEKYIsIpHbIE coenuHeHus. I[lepBuuHas, BTOpUYHAs U
TpeTUYHasi CTPYKTypa OenkoB. XUMHMYECKHE CBONCTBA OEJIKOB: THIPOJIU3, JEHaTypalus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

DKclepuMeHTalIbHbIE METOJIbl M3YYEHMs BELIECTB M WX IpEBpalleHUil: HaOMoAeHue U
ONMCAaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OENIKOB IpH HarpeBaHWH, LBETHHIE
peaxiuu 6eIKoB.

BbIcOkOMOIEKyYIISIpHBIE COEANHEHHUS

OCHOBHBIE TOHSATHS XUMHUH BBICOKOMOJEKYISIPHBIX COEJUHEHUI: MOHOMEp, IOJUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPHU3ALMH, CPEOHSAs MOJIeKylsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUH — MOIMMEpHU3aLius U MOJTUKOH ICHCAIUS.



OKCIepUMEHTAJIBHBIE METO/bl U3YYEHHUS! BEUIECTB U UX MPEBPAIICHUN: 0O3HAKOMIIEHHUE C
o0Opa3iaMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MexXnpeaMeTHBIX CBsI3€d IpU U3ydyeHUU opraHuueckoil xumuu B 10 kiacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHUE KaK OOLIMX eCTECTBEHHO-HAYYHBIX TMOHATHHA, TaK H
MOHSATUH, SBJISIOMIMXCSA CUCTEMHBIMU TSI OTACIBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKIIA.

OOme ecTeCTBEHHO-HAyYHBIC TMOHSATHS: SBICHHE, HAay4YHBIH (DaKT, THIIOTE3a, 3aKOH,
TEOpHs, aHaJdW3, CHHTE3, KIaCCUPHUKAIMS, MEePUOAUYHOCTh, HAOIIOJACHNE, H3MEpEHHeE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®usuka: MaTepus, DSHEPIus, Macca, aToM, O3JEKTPOH, MOJIEKYNa, 3HEPreTUYECKUM
YPOBEHb, BEIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3UYECKUE BEIUYHHBI
€AVHUIBI UX U3MEPEHHUSL.

buonorus: kinerka, opranusm, 6mocdepa, oOMEH BemecTB B opraHusMe, (OTOCHUHTE3,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, )KUPBI, (PEPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbI, OJIE3HbIE HCKOTIAaeMBbIE, TOIUIMBO, PECYPCHI.

TexHonorusi: mNHIEBBIE MPOAYKTHI, OCHOBBI PAlMOHATBLHOTO TMHUTAHUS, MOIOIINE
CpelCcTBa, JEKAPCTBEHHbIE M KOCMETHYECKHE IperapaTrhl, MaTepuaibl M3 HCKYCCTBEHHBIX M
CUHTETUYECKUX BOJIOKOH.

11 KJTACC

OBIIAA 1 HEOPTAHNYECKASA XUMUKA

TeopeTnueckue OCHOBBI XUMUHU

XuMuYecKkui dnaeMeHT. AToM. Sapo aroma, H30TONBL. OJIEKTpOHHas 000JIoUKa.
DHepreTHyecKue YpPOBHH, MOIYyPOBHU. ATOMHBIE OpOHTaNH, S-, P-, d- anemeHThl. OCOOCHHOCTH
pacnpeziesieHusi 3JIEKTPOHOB MO OpOUTAIsIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOH(GUTypalus aTOMOB.

[Tepuonnueckuii 3axkoH u Ilepuomuueckas cucTeMa XHUMUYECKUX snemeHtoB J[. .
MenneneeBa. CBsI3b NEPUOAUYECKOrO0 3akoHa U Ilepmoguyeckoil CUCTEMbl XUMHUYECKHX
anementoB [[. M. MenpaeneeBa ¢ COBpEeMEHHOM TE€OpUEHW CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEILIECTB
[0 TpyInaM U neprojaM. 3Ha4€HHUE MTEPUOIUYECKOrO 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemecTBa. XHUMHUYECKas CBSI3b. Buabl XUMUYECKOW CBSI3U (KOBaJIGHTHAs
HEeMnoJIApHas U TOJSpHAas, MOHHAas, MeTajulnyeckas). MexaHu3mbl 00Opa3oBaHHs KOBAaJECHTHOU
XUMUYECKON CBsi3U (OOMEHHBIN M JTIOHOPHO-aKIENTOpHBIN). BomopoaHas cBs3s. BaneHTHOCTH.
DneKTpooTpULATENbHOCTh. CTeneHb OKUCIIeHNs. FIOHBI: KATHOHBI M AHUOHBI.

BemectBa MOJIEKYISPHOTO U HEMOJEKYJISPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BellecTBa. TNl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIIA
KPUCTALUIMYECKON PEIIETKHU.

[Tonsarue o aucnepcHbIx cucremMax. VICTUHHBIE U KOJUIOUWIHBIE pacTBOPBL. MaccoBas J10J1s
BEILIECTBA B paCTBOPE.

Knaccudukanuss HeopraHmveckux coenuHeHuil. HoMeHkaTypa HEOpPraHUYECKUX
BellecTB. ['eHeTnueckas CBSI3b HEOPraHWYECKHUX BEILECTB, MPUHAMICKANUX K PA3TUYHBIM
KJIacCcaM.

Xumuyeckas peakuusa. Kmaccudukanus XUMHUECKUX PEAKIMH B HEOPraHUYECKOH U
OpraHMYEeCKOM XUMHH. 3aKOH COXpPaHEHUs MacChl BEIIECTB, 3aKOH COXPAHEHUs U MPEBpaICHUs
SHEPTrUM NMPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peakiuu, €€ 3aBHCHMOCTh OT Pa3NUYHBIX (PakTopoB. OOpaTHUMbIE pEaKIUu.
Xumnueckoe paBHoBecue. (DAKTOpbI, BIMSIOIIME HA COCTOSIHUE XMMHYECKOTO PaBHOBECHSI.
[Tpunnun Jle lartense.

DnexTponuTHueckas nuccornuanus. CuipHble W clnadble dMeKTpoluThl. Cpeaa BOJHBIX
pacTBOPOB BEIIECTB: KHCIIasA, HEUTpaIbHAas, 1IeJI0OUHAs.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIEC PEAKILIUH.



DKCHepUMEHTAIbHBIE METO/bI M3YYCHHS BEIIECTB M WX MPEBPAICHUM: AEMOHCTpALIUS
tabmun «llepuoanueckas cuctema xumuuyeckux snemeHntoB JI. M. MenneneeBa», u3ydeHUe
MOJIEJIe KPUCTAUIMUECKUX pelmETOK, HAOMI0JIEHHEe U OINUCAHUE JIEMOHCTPAIMOHHBIX U
mabopaTOPHBIX OMBITOB (Pa3jokKEeHHE MEPOKCHAA BOJOPOJAa B TPHUCYTCTBHM KaTallM3aTopa,
ONpeJieJIEHUE CPeJlbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUH
MOHHOTO OOMEHa), NPOBEICHUE IMPAKTHUECKOH paboThl «BrusHUE pa3nuyHbIX (aKTOPOB Ha
CKOPOCTb XUMHUYECKON PEAKLIAW.

Pacuérnbie 3amaun.

Pacuérel mo ypaBHEHHSIM XUMHUYECKUX pEAKIUNA, B TOM YHCIE TEPMOXUMUUYECKHE
pacy€Thl, pacu€Thl C UCIIOJIB30BAaHUEM TOHSITHS «MAacCOBast I0JIS1 BEIIECTBAY.

Heoprannueckas xumus

Hemeramnel. Ilonoxenue HemetaimioB B Ileproaudeckoil cucTeMe XMUMHUYECKUX
anemeHnToB JI. . MenneneeBa U 0OCOOCHHOCTH CTpoe€HHsS aTromMoB. Dusnueckue CBOICTBA
HEMETAJJIOB. AJIJIOTPOTIHS HEMETAJUIOB (Ha IpUMeEpPEe KUCIOpoa, cepbl, hochopa u yriaepoaa).

XUMHYECKHE CBOMCTBA BAXKHEHMIINX HEMETANIOB (TAJIOTEHOB, cephl, a3ota, (ocdopa,
yIJIepo/ia ¥ KPEMHUS) U UX COSAMHEHHH (OKCHIOB, KUCIOPOICOAEPIKAIINX KACTIOT, BOJOPOIHBIX
COCTMHECHMUI).

[IprumeHeHne BaKHENIIINX HEMETAIIIOB U UX COCIMHEHUN.

Mertamnel. [Tonoxenue metamioB B [lepuoandeckoi cCUCTEME XUMUYECKHUX 3JIEMEHTOB /.
N. MenneneeBa. OcCoOOEHHOCTH CTPOEHUS IJIEKTPOHHBIX 000J04YeK aTroMOB MeTayioB. Oomiue
¢uznueckue cpoiictBa MeTawioB. CIulaBbl METaIOB. DJIEKTPOXUMHUYECKUN Pl HANpPSHKEHUN
METaJJIOB.

XUMHYECKHE CBOMCTBA BAXHEHIIMX METAUIOB (HATPUM, KaluWi, KaJbIMi, MarHuw,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHUN.

OO6mwme cnocoOsI Moy4eHus: MeTauioB. [I[puMeHeHrne MeTaioB B OBITY U TEXHHKE.

OKCIEpUMEHTAIbHbIE METOABl HM3YYEHHsI BEIIECTB M HUX IMPEBpAIICHUN: H3ydEHUE
KoJuleKiuu «MeTajmibl U CIjiaBbl», 00pa3loB HEMETAJUIOB, PEIICHHWE SKCIEPUMEHTATbHBIX
3ama4, HaOIo/leHWe ¥ ONHCaHWE JEMOHCTPAlMOHHBIX M JTAOOPATOPHBIX  OIBITOB
(B3auMoelicTBHE TUIPOKCHIA ATIOMUHHUS C PACTBOpPAMH KHUCIOT M UIEJNOYel, KaueCTBEHHBIE
peaxkuu Ha KaTHOHBI METAJLIIOB).

Pacuérnbie 3amaum.

Pacuérbl mMacchl BemiecTBa M 00bEMa ra3oB MO M3BECTHOMY KOJIMUYECTBY BEIIECTBA,
Macce win o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEaKLUU BELIECTB, pacdy€rbl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XUMHUS U )KU3HB

Ponp xumum B oOecreueHUU OSKOJOTUYECKOW, DSHEPreTUYecKOo U  MHUIIEBOM
0€30MacHOCTH, Pa3BUTHH MeAULMHBI. [loHSATHE O HAy4YHBIX METOJaxX MO3HAHUS BEIECTB U
XUMHUYECKUX PEAKIUH.

[IpencraBnennss o0 OOMMX HAYYHBIX MNPUHIUIAX HTPOMBIIIJICHHOTO MOJyYeHHUS
BKHEMILKX BEUIECTB.

UenoBek B MHUpE BELIECTB M MaTEpHalOB: BAXKHEUIINE CTPOUTENIbHBIE MaTepHUabl,
KOHCTPYKIIMOHHBIE MaTepHalbl, Kpacku, CTEKJIO, KepaMHKa, MaTepHallbl Uil SJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHUIEeCKHE U MUHEPATbHBIC yI0OpEHUS.

XuUMHS U 340pOBbE YEJIOBEKA: MPaBWJIA WCIOJIb30BAaHUS JIEKAPCTBEHHBIX MPENAPATOB,
MpaBuiia 0€30MaCHOTO UCTIOIB30BAHUS MPENapaToB OBITOBONW XUMHUH

B IOBCE/IHEBHOM KU3HMU.

MexnpeaMeTHBIE CBSI3H.

Peanu3arus MexXnpeIMEeTHBIX CBSI3€H MPU W3YU4eHUU OO0IIel U HEOPTraHMYeCKOH XUMHH B
11 xmacce oCyIIecTBISETCS Yepe3 MCIOJIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX TOHITHH,
TaK ¥ MOHSTHUM, SIBISIFOIIUXCS CUCTEMHBIMH JJIsl OTJIEAbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LUKIIA.



OOmue ecTeCTBEHHO-HAyYHBIC TOHSATHS: HAYyYHBIH (DakT, TUMOTE3a, 3aKOH, TEOPHs,
aHanM3,  CHHTE3,  Klaccu(uKamus,  IMEepPHOJAWYHOCTb,  HAONIOACHUE,  DKCIIEPUMEHT,
MOJIEIIUPOBAHUE, U3MEPEHUE, SBIICHUE.

®dusnka: MaTepus, SHEPrus, Macca, aToOM, 3JEKTPOH, IIPOTOH, HEUTPOH, MOH, W3O0TOI,
PaaOaKTUBHOCTb, MOJICKYJIA, SHEPIeTHUECKUH ypOBEHb, BEIECTBO, TEJO, 00BEM, arperatHoe
COCTOAHUE BCUICCTBA, (1)I/I3I/I‘I€CKI/I€ BCJIMYHMHBI U CAUHUIBI KX U3MCPCHHUA, CKOPOCTb.

buonorus: kierka, opraHusM, JKOcHCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMUHBbI, oOMeH BCIICCTB B OpraHru3Mce.

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOMIAeMBbIE, TOIUIMBO, PECYPCHI.

TexHonorus: XUMHYECCKas MMPOMBIIIJICHHOCTD, MCTAaJLTyprus, IMPOU3BOACTBO
CTPOUTECIIBHBIX MaTcpurajios, CEIBbCKOXO3SIMCTBEHHOC MMpON3BOACTBO, nmuumieBas
MMPOMBIINIJICHHOCTD, Q)apMaHGBTH‘IGCKaSI MPOMBIIIJICHHOCTE, MPOU3BOACTBO KOCMETHYCCKUX
nmpemnaparoB, MPOU3BOACTBO KOHCTPYKIHOHHBIX MAaTCPpUAIOB, 3JICKTPOHHAA HNPOMBINIIICHHOCTD,
HAHOTCXHOJIOT'UHU.

INVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN
HA BA30BOM YPOBHE CPEJJHEI'O OBLIET'O OBPA3OBAHUA

JIMUHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBnuBaeT TpebOOBaHUS K pe3ydbTaTaM OCBOEHHUS OO0YJaIONIUMHUCS TPOTpPamMm
cpenHero oOmiero o6pa3oBaHusl (JMYHOCTHBIM, METAlpeIMETHBIM U MpeaMeTHbIM). Hayuno-
METOJUYECKOM OCHOBOW Ui pa3pabOTKH IUIAHHPYEMBIX pPE3yJbTaTOB OCBOEHHUS MpPOTpaMM
cpenHero o0uiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO/.

B cooTBeTcTBUM C CHUCTEMHO-AESTETLHOCTHBIM MOJIXOJOM B CTPYKTYpE JHYHOCTHBIX
pe3ylbTaTOB OCBOCHMS mpeamera «XHMHs» Ha YpOBHE CpelHero oOmero oOpa3oBaHUs
BbIJICJICHBI CIIEIYIOIIHNE COCTABIISIIONINE:

OCO3HaHUE OOYUYAIOIIMMUCS POCCHHCKON TPaKTAaHCKOW HJACHTHYHOCTH — FOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIICHHUIO;

HaJIM4YMe MOTUBALIUU K 00Yy4EHHUIO;

L[eJICHANPaBJICHHOE Pa3BUTUE BHYTPEHHUX YOEKIEHUIl JTUYHOCTH HA OCHOBE KIIFOUEBBIX
LEHHOCTEN U UCTOPUUECKUX TPAAULIUK 6a30BOM HAyKH XUMUU;

TOTOBHOCTh U CHOCOOHOCTH OOY4YalOLIMXCSI PYKOBOJICTBOBATHCSI B CBOECH JIE€ATEIHHOCTU
L[EHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XHMHUYECKOTO
o0paszoBaHus;

HaJIW4ue MPABOCO3HAHUS DKOJOTUYECKOW KYIbTYpbl M CHOCOOHOCTH CTaBUTh LENH U
CTPOUTH KU3HECHHBIE TJIAHBL.

JIn4HOCTHBIE PE3yAbTaThl OCBOCHHS MpeaMeTa «XHUMHUS» JTOCTUTAIOTCS B EIUHCTBE
y4eOHOM M BOCIUTATENBHOM JIEATENHbHOCTH B COOTBETCTBUU C T'YMAHHCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U UJ€aJaMH POCCHIICKOTO
IpaXJaHCKOTO 0O0IecTBa, MNPUHATHIMU B OOIIECTBE HOPMAaMHM M TpaBUJIaMH TOBEICHUS,
CMOCOOCTBYIOIIMMHU MpOLIECCaM CaMOIO3HAHUS, CAMOPA3BUTHS M HPABCTBEHHOTO CTAHOBJIEHUS
JMYHOCTHU O0YYaIOIINXCS.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHSI MpeIMeTa «XUMUSI» OTPaXKaroT CPOPMUPOBAHHOCTD
ONbITa MO3HABATEJIbHOM M MPAKTUYECKOW JEsATENbHOCTH OOyyalomuxcs [0 pealu3aluu
MPUHATBIX B 00LIECTBE IIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaskIaHCKOro BOCIIMTAHMS

0CO3HaHMS 00YYAIOIMMUCS CBOMX KOHCTUTYIIMOHHBIX MpaB M 00S3aHHOCTEH, YBa)KEHUS
K 3aKOHY ¥ TPaBOTIOPSIKY;

MIPEJICTABJICHHUS] O COIMAIBHBIX HOPMAax W MpaBHJIaX MEXKJIMYHOCTHBIX OTHOIIEHUH B
KOJIJICKTHUBE;



TOTOBHOCTH K COBMECTHOW TBOPUECKOW JEATEIBHOCTH IPU CO3JIaHUH y4eOHBIX MPOEKTOB,
peleHn: yuyeOHBIX M M03HABATEIbHBIX 33/1a4, BHIIOJTHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CMOCOOHOCTH TOHMMATh W TPUHUMATh MOTHUBBI, HAMEPEHHs, JIOTHKY W apryMEHTHI
APYruX Npy aHAJTU3€ PA3IMYHBIX BUJOB Y4eOHOH eI TeIbHOCTH;

2) NaTPHOTHYECKOT0 BOCTIMTAHMS

[IEHHOCTHOTO OTHOIICHHS K HCTOPUYECKOMY M HAYYHOMY HACIEIHIO OTEYECTBEHHOU
XUMHH;

YBOKEHHsI K IPOIIECCY TBOPUYECTBA B OOJIACTH TEOPUU U MPAKTUYECKOTO TPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHS HAyKH €CTh Pe3yJbTaT UTUTEIBHBIX HAOIOJCHUH,
KPOTIOTJIMBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, MOCTOSTHHOTO TPY/a YU4EHBIX U IPAKTUKOB;

WHTEpeCa W TI03HABATEIbHBIX MOTHBOB B IIOJYYCHHH | MOCIEAYIOIIEM aHaIH3e
WHGOPMAIINY O TIEPEAOBBIX JOCTHKEHHUSIX COBPEMEHHON OTEUECTBEHHON XHUMHM;

3) IyXOBHO-HPABCTBEHHOI0 BOCTIMTAHMSI:

HPAaBCTBEHHOTO CO3HAHUS, STHYECKOTO MOBEICHNUS;

CIOCOOHOCTH  OIEHMBATh CHUTYallUd, CBS3aHHBIE C XHUMHYECKHMMH SIBIICHHSMH,
¥ TPUHUMATh OCO3HAHHBIE PEIICHHUS, OPUEHTHPYSICh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI H
[EHHOCTH;

TOTOBHOCTH OIICHWBATh CBOE TOBEJCHWE W IOCTYIKA CBOMX TOBApHUINEH C TO3HIIUH
HPaBCTBEHHBIX U TIPABOBBIX HOPM M OCO3HAHHE TIOCIEICTBHNA ATUX MTOCTYITKOB;

4) popMupOBaHNS KYJIbTYPbI 310POBbI:

MOHUMAaHMs IEHHOCTeH 3/0poBoro M Oe3omacHoro olpas3a XKHU3HHM, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIICHUS K COOCTBEHHOMY (PH3NIECKOMY U IICHXUIECKOMY 3I0POBBIO;

coOmoieHnst TpaBuil 0e30macHOr0 OOpalleHus] ¢ BEIeCTBaMH B OBITY, MOBCEAHEBHOM
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

MOHUMAHMS I[IEHHOCTH TMpaBUJ HMHIUBUIYAIbHOTO U KOJUIEKTMBHOTO 0€30MacHOTo
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIKX 30POBbIO U KHU3HU JIIOJIEH;

OCO3HAHHUS TOCJEICTBUN U HENPUSATHS BPEIHBIX MPUBBIUEK (YMOTPEOICHHS aIKOTOJIs,
HapKOTHUKOB, KypeHUs);

5) Tpy10BOro BOCIIUTAHUSI:

KOMMYHHKATUBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIIEAOBATEIbCKON NeATeIbHOCTH,
OOLIECTBEHHO MOJIE3HO, TBOPUECKOI U IPYTrUX BUAAX JIEATEIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE y4YacTHE€ B PELICHUHM MPAKTUYECKHX 33aJad COLHUAIbHOU
HaIpPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Yy4eHHIO Mpo(eccHil pa3auyHOro pojia, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUM 110 XUMUH;

YBaXKEHHUS K TPYY, JIOAAM TPYyJa U pe3ylibTaTaM TPYI0BOH IS TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIMBUAYAIbHOM TpaeKTOpuH oOpa3oBaHUS,
Oynyuieit mpodeccuu U peaan3anui COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YU4ETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) 3K0JIOrHYeCKOro BOCIUTAHHUS:

9KOJIOTMYECKHU 11e71eCO00Pa3HOro OTHOLIEHHS K TPUPO/Ie, KAaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emiie;

MOHUMAaHU II100aJIbHOT0 XapaKTepa 3KOJOTMYECKUX MPOoOeM, BIUSHHS 3KOHOMUYECKUX
MIPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLIMATIBHOM CpeJibl;

0CO3HaHMS HE00XOAMMOCTH MCIIOJIb30BAaHUS JOCTH)KEHUN XUMUHM U1 PELICHUs] BOIPOCOB
panMoHaIBFHOTO IPUPOAONOIB30BAHNUS;

aKTUBHOTO HETPUATUS ACUCTBUM, NPUHOCAIIMX BpEJI OKpyXKarolled NpupoaHOil cpene,
YMEHHUSI TPOTHO3MPOBATh HEOJIAroNpHUsTHbIE YKOJOTHYECKUE TOCIEACTBUS MPEeaNpUHUMAECMbIX
JNEUCTBUN U NPEAOTBPAILATh UX;

HAJIMYMS Pa3BUTOTO 3KOJOIMYECKOTO MBILIUIEHUS, JKOJIOTHYECKOH KyJIbTypHhl, OIBITA
NEATeNbHOCTH  OKOJIOTUYECKOH  HalpaBJICHHOCTH, YMEHHUS pPYKOBOJCTBOBaTbCA HMHU B
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[103HABATEIbHON, KOMMYHUKAaTUBHOM U COLMAIbHON MTPAKTHKE, CIOCOOHOCTH Y YMEHMSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) HeHHOCTH HAYYHOTO MO3HAHMUS:

c(OPMHUPOBAHHOCTH MHMPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKU U OOILIECTBEHHOW MTPaKTUKU;

MOHUMAaHMs CHeuu(UKY XUMUU KaK HayKd, OCO3HaHUsA €€ poiau B (OpMUPOBAHUU
palMOHAIBbHOTO HAYYHOI'O MBILIEHUS, CO3/IJaHUHU LEJI0CTHOTO MPEJICTaBICHUs 00 OKPYKAIOIEM
MHpE KaK O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUM IPUPOJHBIX 3aKOHOMEPHOCTEH M
pelieHny npodieM COXpaHEHUsl IPUPOIHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0COOOM 3HAYMMOCTU XHMMHUHU JJIsi COBPEMEHHOM IMBWIM3ALMM: B €€
T'YMaHHCTUYECKON HANpaBIEHHOCTH W BAXHOH POJIM B CO3JaHWM HOBOHM 0a3bl MaTepUaNbHOM
KYJIbTYpbI, PELIEHUH IJ100abHBIX MPOOJIEM YCTONYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYecKOM, MUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIIMHBI,
o0ecreyeHny yCJIOBUM YCHEIIHOTO TPya U SKOJIOTUYECKH KOM(POPTHON KU3HU KaXKJIOTO dJIeHa
o0l11ecTBa;

€CTECTBEHHO-HAYYHONW TPAaMOTHOCTH: IIOHUMAaHMUs CYIIHOCTH METOJIOB IIO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS JUIS
aHaJin3a U OOBACHEHHUS SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHHI,
YMEHHS Jie1aTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAYYHBIX (DAKTOB M MMEIOLINXCS TAHHBIX
C 1IEeJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIOJIb30BaTh XWMUYECKUE 3HAHMS JUIS pPELIeHUs
po0JieM B peasIbHbIX )KU3HEHHBIX CUTYalUsX;

MHTEpeca K MO3HAHUIO U UCCIIE0BATEIbCKOM IeSTEIbHOCTH;

TOTOBHOCTH W CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUIO M CaMOOOpa30BaHUIO, K
aKTMBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMH 110 XHMUU B COOTBETCTBUM C >KU3HEHHBIMHU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOCGHHOCTSAM TpyJa B pasIuyHbIX cdepax mnpodeccuoHaIbHON
NeATeNbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeTanpeaMeTHbIE Pe3yIbTaThl OCBOCHHUS Y4eOHOTO IpeaMeTa «XUMHUsS» Ha YPOBHE CPETHEro
o01rero 00pa3oBaHUs BKIHOYAIOT:

3HaYUMBbIC JIIs1 (DOPMHPOBAHMSI MHPOBO33PEHHUS OOYYAIONIUXCSA MEKIUCIHMILIHHAPHBIC
(MeXnpeaMeTHbIC) 00LIeHAYYHbIC TIOHATHUS, OTPAXKAIOIIUE [IEJTOCTHOCTh HAYYHON KapTUHBI MUPa
U cnierPUKy METOJI0B MO3HAHUS, UCTIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepws, BEIIECTBO,
SHEPrHus, SBJCHUE, MPOLECC, CUCTEMa, HAay4dHbBIH (aKkT, MPUHIMUII, TUIIOTEe3a, 3aKOHOMEPHOCTbD,
3aKOH, TEOPHs, UCCIICI0OBaHNUE, HAOIIOICHHE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHUE);

YHUBEpCaJbHblE  ydeOHbIE  JCWCTBUS  (TI0O3HABATEIbHbBIC, KOMMYHUKaTHBHbIC,
peryiasTuBHbIE), oOecreunBaponme (GopMuUpoBaHHE (QYHKIMOHAIBHONH TI'PaMOTHOCTH U
COIIMANIFHOM KOMIETEHIINH 00yJatoluXcs;

CIIOCOOHOCTh ~ OOYYarOIIMXCS ~ MCIOJB30BaTh  OCBOEHHBIE  MEXIUCUUIIIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS W YHUBEpCalbHbIEe YyueOHBbIC IEHCTBUS B TIO3HABATENBHOW U
COILIMANILHOM MPAKTHKE.

MetanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJAJACHHE YHUBEPCAIBHBIMU YUEOHBIMU
MO03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JIEHCTBUSMU.

OBJajieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMHU 1eHCTBHAMM:

1) 6a30Bble JJOrHYeCKHUE eiiCTBUS:

CaMOCTOSITENIBHO  (DOpPMYIIUpPOBaTh W AaKTYaJIM3MpPOBaTh MpoOJIeMy, BCECTOpPOHHE e&
paccMaTpHuBaTh;
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OTIPEICNIATh IIeNIN JEATSIILHOCTH, 3aJaBasi MapamMeTpbl U KPUTEPHUH HUX JOCTIKCHUS,
COOTHOCHTH PE3YyJIbTATHI ACATEILHOCTHU C MIOCTABICHHBIMU IICIISIMU;

WCIOJIb30BAaTh MPU OCBOCHUM 3HAHWH MPUEMBI JIOTUYECKOTO MBINIICHUS — BBIICISTH
XapaKTepHbIC TPU3HAKK TOHATHH W YCTaHABIMBATh WX B3aUMOCBS3b, HCIIOJIB30BATh
COOTBETCTBYIOIINE OHSITHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBHIOMpPATh OCHOBAHUS W KPHUTCPUH IS KIACCU(PUKAIMK BEIIECTB M XUMHUYCCKHX
peaKuuii;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy U3Y9aeMbIMU SIBIICHHUSIMH,

CTPOUTH JIOTHYECKUE pacCyXIeHus (WHAYKTUBHBIC, NIEAYKTUBHBIC, IO AHAJIOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M IIPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUAX, (DOPMYIHPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MPUMEHSTH B MPOIIECCEe TIO3HAHUS, MCIIOIh3yeMbIC B XMMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJIEITH, PeoOpa30BBIBATh MOACTLHBIC TTPEICTABICHHS — XUMHUYSCKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHAYecKas (GopMysia, YpaBHCHHE XUMHUYCCKOW pEakIMu — TMPU PEIICHHH YY4eOHBIX
MO3HABATEIBHBIX M MPAKTUYCCKUX 3a/1a4, MPUMCHATH Ha3BAaHHBIC MOJCIHHBIC MPEIACTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX PU3HAKOB M3y4aeMbIX BEIICCTB U XUMHYCCKHUX PEaKIIUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIESCTB U XUMUICCKUX PEAKIIHIA,

dbopMymupoBaTh IENIM W 3aJa4dl  HWCCIICJIOBAHWS, WCIIOJIb30BAaTh IIOCTaBJICHHBIC |
CaMOCTOSITEIIBHO C(HOPMYJTMPOBAHHBIE BOIIPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS W OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3HI TIO TTPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIQJICTh HABBIKAMH CaMOCTOSTEIBHOTO TUIAHUPOBAHUS W TPOBEICHHS YICHUYCCKHX
IKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOMIOIATh 3a XOJIOM IPOIIECcca, CaMOCTOSTEIBLHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIEAOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpuoOpeTaTh OMBIT YYEHUUYECKOW HCCIEAOBATEILCKOM W TMPOCKTHOW JeATEIHLHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB pEUICHUS
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METO0B MTO3HAHUSI.

3) padora ¢ undopmanueii:

OpUEHTHPOBAThCS B PA3IUYHBIX HCTOYHMKAX UHGOpManuu (HAay4yHO-MOMYJIApHas
JuTepaTypa XMUMHYECKOIO COJEpKaHus, CHOpaBOYHbIe TMocoOusi, pecypcbl HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MpEACTaBICHUS, KPUTHUYECKU
OIICHHUBAThH €€ JOCTOBEPHOCTh U HEPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3amnpockl W MPUMEHSATh Pa3IMYHbIE METOJbl MPHU IMOHCKE U OTOOpe
uHpopMaluy, HeOOXOAUMOM ISl BBIMIOJTHEHHsI YUSOHBIX 3a/1a4 ONPeAeIEHHOTO TUIIA;

MPUOOPETaTh OMBIT UCIOJIB30BAHUS WH(OPMALIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTUH H
Pa3TUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOUPATh ONTUMATBHYIO (OPMY IpPEACTaBICHUS HHPOPMALIHH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHUE);

WCIOJIb30BaTh HAYYHBIH S3BIK B KAyeCTBE CpeACTBa IMpH paboTe ¢ XUMHYECKOU
uHpopmaluen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTHYeCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, a00peBHATYpPhI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30oBhIBATh 3HAKOBO-CHUMBOJIMUYECKUE CPEJICTBA HATTISITHOCTH.

OB.TIa}leHI/Ie YHUBEPCATbHBIMA KOMMYHUKATHUBHBIMH JeCTBUSAMM:

3aaaBaTb BOIIPOCHI 1o CYHICCTBY 06CY)I(I[8.€MOI>'I TCMBI B Xoae JAuajiora
W/ VIIH JAUCKYCCHUH, BBICKA3bIBATH HJCH, q)OpMyJ'II/IPOBaTB CBOM TMPCAJIOKCHUA OTHOCHUTCIIBHO
BBITIOJITHCHU A HpCHHOX(eHHOﬁ 3aga4u,

BBICTYIIATH C Hpe3eHTaI_IHCI>'I PE3YyJIbTaTOB MO3HaBaTeIbHOM ACATCIIBHOCTH, IMOJYUCHHBIX
CaMOCTOATCIIbHO HWJIMX COBMECTHO CO CBCPCTHHUKAMH IIpU  BBIIIOJJHCHHU XHUMHUUYCCKOI'O
OKCIICPUMCHTA, HpaKTH‘{CCKOﬁ pa6OTBI 10 HMCCIECIOBAHUIO CBOMCTB HN3y4aCMbIX BCUICCTB,
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peanu3anuu y4eOHOTO MPOEKTA u dbopMynupoBaTh BBIBO/IbI
[0 pe3yibTaTaM IPOBEAEHHBIX HCCIECIOBAaHUM IIYTEM COrJACOBAHUS IMO3UIMA B XOJE
oOCyKIeHHsI 1 0OMEHA MHEHUSIMU.

OBjaaaenue YHUBEPCAJIbHBIMHU PEryJATHBHBIMH JeHCTBUSIMM:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLUECTBJISITH CBOK IIO3HABATENIbHYIO JESTEIbHOCTb,
ompenenss e€ Ienu W 3a/a4d, KOHTPOJIMPOBATh U MO0 MEpe HEO0OXOJAUMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii AJITOPUTM JICHCTBHI NPU BBINOJHEHWH YYEOHBIX M MCCIEOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CITOCOO MX PEIICHUS ¢ YUETOM IOIyYeHHs] HOBBIX 3HAHHUNA O
BEILECTBAX U XUMHUUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAaMOKOHTPOJIb CBOEH JESITEbHOCTM Ha OCHOBE CaMoOaHalu3a |
CaMOOLIEHKH.

NPEAMETHBIE PE3YJIbTATBI

10 KJIACC

[IpenmMeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHuueckasi XUMUs OTPaXKaroT:

chOpMHUPOBAHHOCTh TMPEJACTABICHUNH O XUMHUYECKOW COCTAaBISIONICH €CTeCTBEHHO-
HAayyHOM KapTUHBI MHUpaA, POJM XHMHUU B TO3HAHUU SIBJICHUM NPUPOJBI, B (OPMUPOBAHUU
MBIIIJIEHUS] U KYJIbTYpbl JIMYHOCTH, €€ (YHKIIMOHAIBHOM T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/I0pOBBIO U IPUPOJIHOM cpejie;

BJIAJICHUE CHCTEMOM XMMHYECKUX 3HAHWM, KOTOpas BKIIIOYAET: OCHOBOIIOJATAIOIINE
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04YKa aToMa, MOJIEKYJa, BAJIEHTHOCTD,
ANIEKTPOOTPHUIIATENILHOCTh, XHMHYECKasi CBfA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas u
COKpaléHHasi), MOJib, MOJIIpHAsE Macca, MOJSIPHbIE 00BEM, YIIepOAHBIH  CKEJIET,
(GyHKIMOHATIbHAS TPYIIa, pajuKal, H30MepHus, U30MEpbl, TOMOJIOTUYECKUN pPsA, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KHUCIOPOJ U a30TCOJEpKAIINE COCIUHEHMS, MOHOMED, MOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYIISIPHbIE COETUHEHMS); TEOPUU U 3aKOHBI (TEOPHs CTPOCHHUS OPraHU4YeCKUX
BemecTB A. M. byriepoBa, 3akOH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHUS, JIEKAIIME B OCHOBE IMOHUMAaHUSA
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUN, (PAKTOJIOTUYECKHE CBEJCHHS O CBOICTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUITUX OPraHMUECKUX BEIIECTB B OBITY
Y MIPAKTUYECKOU NEATEIBbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHUH BBISBIISTH XapaKTepPHbIC IPU3HAKU MMOHITHI, yCTaHABINBATh
UX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOLIME MTOHATUS IIPU OMTMCAHUU COCTABA, CTPOEHUS U
MpeBpaIICHUN OPraHUYEeCKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHHI HCIOJIb30BaTh XUMUYECKYIO CUMBOJIMKY JJISi COCTABICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOMN, COKpaIIEHHOM) (GOpMyNT OpraHMueCcKIX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIIH MOJIEKY] OPraHUYECKHX BEIIECTB
JUISL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOT'O CTPOEHUS;

chOpMUPOBAHHOCTh, ~ yYMEHUW  YCTaHABIMBATh  MPUHAUIKHOCTh  H3YYCHHBIX
OpPraHMYeCKUX BEILIECTB [0 HMX COCTaBy U CTPOEHHUIO K OIpelesIEHHOMY Kiaccy/Tpyrie
COEIMHEHUN (yrieBoopo/sl, KHACIIOPOJ u a30TcoepXKaIne COEIMHEHMS,
BBICOKOMOJIEKYJISIDHBIE COEIMHEHNS), JaBaTh UM HAa3BaHUs 110 CUCTEMaTU4YECKON HOMEHKIIAType
(IUPAC), a Ttakke NpPUBOIWTH TPUBHAIbHBIC HA3BAHUS OTACIBHBIX OPraHUYECKHX BEIECTB
(3TMJIEH, TpOMWIIEH, AaleTWIeH, JSTWIEHIJUKOIb, TJMUEpUuH, (eHos, QopMaabaerus,
alleTaNbJeTn],, MypaBbUHasl KHUCJIOTA, YKCYCHas KHUCIJIOTA, OJIEMHOBAs KHUCJIOTAa, CTEAPUHOBAs
KHCIIOTa, TJII0K03a, PpyKTO3a, KpaxMal, LeJII03a, MINIIH);

Cc(OPMHUPOBAHHOCTh YMEHHS OIPENENATh BHJbl XUMHUYECKOM CBSI3M B OPraHUYECKUX
COEIMHEHUAX (OIMHAPHBIE U KPATHBIE);
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c(OPMHUPOBAHHOCTh YMEHHUSI NMPUMEHSTH IOJIOKEHHUS TEOPUU CTPOCHHS OPraHUYECKUX
BemiectB A. M. byriepoBa /i 00bsSCHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa M
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepU30BaTh COCTaB, CTPOCHHE, (UBMYECKHE W
XMMHMUYECKHUE CBOWCTBA TUIIMYHBIX IPEACTABUTENEH Pa3IMUHBIX KJIACCOB OPraHUYECKUX BELIECTB
(meTtaH, 3TaH, ATWIEH, MNPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJ, 3TaHOJ, ATUJICHTIIMKOJIb, TIIMIEPUH, (EHOJ, aleTalbJeTHl, MypaBbUHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl003a, aMMHOYKCYCHAas KHCJIOTa), WJUIIOCTPUPOBATh
IFEHETUYECKYIO CBSI3b MEXKJYy HUMHU YPAaBHEHUSMU COOTBETCTBYIOIIMX XHMUYECKUX pEaKkUuil ¢
MCTIOJIb30BAHUEM CTPYKTYPHBIX (DOPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTePHU30BaTh HCTOYHUKU YIIIEBOJOPOJHOTO CHIPHS
(HedTb, TPUPONHBIA Ta3, Yroib), CHOCOOBI HUX MEPEepadOTKU M MPAKTUUYECKOE NPUMEHEHHE
MIPOJIyKTOB MepepadOTKH;

c(OpMHUPOBAHHOCTh YMEHUH MPOBOJUTH BBIUMCIECHUS MO XUMHYECKUM YPaBHEHUSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKLUHUU IO U3BECTHBIM
Mmacce, 00BEMY, KOJIMYECTBY OJIHOTO u3 HCXOJHBIX BEIIECTB
WM MPOJIYKTOB peaKun);

chOopMUPOBAaHHOCTh yMEHHH BJAQJAE€Th CHUCTEMOW 3HAaHWM 00 OCHOBHBIX METOJIaX
Hay4YHOTO MO3HAHHUS, UCMHOJIb3YEMbIX B XMMHUH MPU U3y4EHUH BEIIECTB U XUMUYECKUX SBICHUN
(naOnrofeHue, W3MEpEHUe, OSKCIIEPUMEHT, MOJEIUPOBAHUE), HCIOIb30BaTh CHCTEMHBIE
XMUMHYECKHE 3HAHUSA JUI IPUHATHS PELIEHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUIX, CBA3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chopMUPOBAaHHOCTh YMEHHUH COOJIO/IATh MTpaBUjIa MOJb30BAHUS XUMHUUECKOU MOCYI0N U
1a00paTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBHUJIa OOPAIEHUS C BEIIECTBAMHU B COOTBETCTBUH C
MHCTPYKIHUSMU IO BBIMOJHEHUIO J1a00pAaTOPHBIX XUMHUUYECKUX OMBITOB;

c(OpMUPOBAHHOCTh YMEHHI IUIAHUPOBATH W BBINOJIHATH XMUMHUYECKUNH HSKCHEPUMEHT
(mpeBpalieHus: OpraHuYecKX BEIIECTB MPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KayeCTBEHHbIC pEAaKIMH OpPraHMYECKUX BEIIECTB, JIeHATypauus OElKOB IpHU
HarpeBaHUH, [[BETHbIE PEaKIMU OEIKOB) B COOTBETCTBUU C MPABHJIAMU TEXHUKU O€30MACHOCTH
mpu oOpallleHuy ¢ BellecCTBaMU U J1a0OpaTOPHBIM OO0OpYIOBAaHUEM, IPEICTABISTh PE3YIbTAThI
XMMHYECKOTO DKCIepuMeHTa B (opMe 3amucH ypaBHEHUN COOTBETCTBYIOIIMX pEaKIui Hu
(bopMynupOBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHMH KPUTHUECKHU aHAIM3HPOBATH XUMHUYECKYI0 HH(pOpPMAIUIO,
MOJIy4aeMyI0 U3 Pa3HbIX HICTOYHUKOB (CpeCTBa MaccoBOM uHpopmalu, HTEpHET U IPYTHX);

chOpMUPOBAHHOCTh YMEHHH CcOOIIOAATh MpaBHJia SKOJOTUYECKH 1eJIecO00pa3HOro
MOBEACHUA B OBITY M TPYIOBOH [EATENHHOCTH B LENSIX COXPAaHEHHUS CBOEro 370POBbA U
OKpYXarolleld MPUPOIHON Cpelibl, 0CO3HABATh ONMACHOCTh BO3CHCTBUS HA KUBbIE OPTaHU3MBbI
ONpeeNEHHBIX OPraHMYEeCKUX BEUIECTB, MOHMMAas cmbici mnokazarens [IJIK, mosicuatre Ha
pUMepax CrnocoObl YMEHBIIECHUS U MPEeIOTBPALICHHS UX BPEIHOTO BO3JCHUCTBUS Ha OPraHU3M
YEJI0BEKa;

JUIg O0Y4YarolIUXCsl ¢ OTPaHUYEHHBIMH BO3MOXHOCTSMHU 3JI0POBBSI: YMEHUE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUH;

UL CHENbIX M CJIA0OBUIAIIMX OOYyJaroIUXCs: YMEHHME HCIOIb30BaTh pelbeHO-
TOYEYHYIO cucTeMy ob6o3HaueHuit JI. bpaiins 1uisd 3anucu XuMHYECKUX (GOpMyIL.

11 KJIIACC

IIpenmeTHble pe3ynabTaThl OCBOGHUs Kypca «OOmas W HeopraHudeckas XHUMHS»
OTpaXkaroT:

c(OPMHUPOBAHHOCTh TPEACTABICHUN: O XHMUYECKOH COCTaBISIOMIEH €CTeCTBEHHO-
HAayYHOM KapTHHBI MHUpA, POJM XWMHUHU B TO3HAHUM SIBJICHUN MPHUPOIbI, B (OPMHUPOBAHUH
MBILIUIEHUS! U KYJIbTYpbl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPaMOTHOCTH, HEOOXOAMMOM s
pelieHusl MPaKTUYeCKUX 3ajJad M OSKOJIOTUYECKM OOOCHOBAHHOIO OTHOIIEHHS K CBOEMY
3/10pPOBBIO U IPUPOJTHOM CpENIE;
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BJIAJICHUE CUCTEMOW XUMHUYECKUX 3HAHHM, KOTOpas BKJIKOYAET: OCHOBOIOJArarlIue
MOHATHSA (XMMUYCCKUN DJIEMEHT, aTOM, U30TOII, S-, P-, d- 3JICKTPOHHBIC OPOUTAIN ATOMOB, HOH,
MOJICKYJIa, MOJIb, MOJISIPHBIH OO0BEM, BAJICHTHOCTH, JJIEKTPOOTPHIIATEIHLHOCTh, CTEIICHb
OKHCIICHUSI, XUMHUYECKass CBs3b (KOBAJICHTHAs, MOHHAs, METaJUNInYecKas, BOJOPOJIHAsA),
KpUCTAJUITMYECKasi  pemérka, THUIBl XUMHYECKHUX  pEaklHil, pacTBOP, BJICKTPOJIUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTUYECKAS NUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTEINb, CKOPOCTH
XUMUYECKON  peaklnH, XMMHYECKOE€ paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
ANEKTPOJUTUYECKON auccouuanuu, nepuoanveckuii 3akoH JI. W. MenneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHEHMsI W TPEBPAIICHUS SHEPTHH MPH XUMHUYECKUX
peakuusax), 3aKOHOMEPHOCTHU, CHMBOJIMUECKHH S3bIK XUMHH, MHUPOBO33PEHUYECKHE 3HAHUS,
JeXKAIIMe B OCHOBE IIOHMMAHMSI TPUYMHHOCTH U CHCTEMHOCTH XHMHUYECKUX SIBJICHUH,
(haKTOJIOTHUECKHE CBEJICHUS O CBOMCTBAaX, COCTaBe, MOJYyYEHUU U O€30MacHOM HMCIOJIb30BaHUN
BOKHEUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JACSITEIIBHOCTH YEIOBEKa;

c(hOpMUPOBAHHOCTh YMEHUH BBIABIISITh XapaKTEPHbIC MPU3HAKH MOHATUH, YCTAHABIMBATh
WX B3aUMOCBSI3b, HCIOJB30BaTh COOTBETCTBYIOIIME TMOHSTHUS MPU ONMUCAHUH HEOPTaHUYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAHHOCTh YMEHUH HMCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUISI COCTaBJICHUS
dbopMya BEIIECTB W YpaBHEHUH XMMHYECKUX PEAKIMH, CUCTEMATHYECKYI0 HOMEHKIIATypy
(IUPAC) u TtpuBHaNbHBIC Ha3BaHUS OTICIbHBIX HEOPraHMYECKHX BemIecTB (YyrapHbld Ta3s,
VIJICKUCIIBIA Ta3, aMMHaK, TaméHas W3BECTh, HeramiéHas W3BECTh, MUThEBas COJa, MUPUT U
ApyrHe);

chOpMUPOBAHHOCTh YMEHHUM OMPENEIATh BAJICHTHOCTh M CTENEHb OKHCIICHHS
XUMUYECKUX DJJIEMEHTOB B COCIMHEHHUSX PA3JIMYHOIO COCTaBa, BHUJ XUMHUUYECKOW CBS3H
(koBaJIeHTHAs, MOHHAs, METaJUTMYeCcKas, BOJOPOHAS) B COCIMHECHMSIX, THUI KPUCTALIHYECKOM
pEemETKA KOHKPETHOTO BEIIEeCTBA (aTOMHAsI, MOJICKYJISIpHAs, MOHHAS, METAUTHIECKAs ), XapaKTep
cpebl B BOJHBIX pacTBOpax HEOPraHUYECKUX COEIMHEHUI;

c(hOpMUPOBAHHOCTh YMEHUH YCTAHABIMBATH MPUHAICKHOCTh HEOPraHUYECKUX BEIESCTB
10 UX COCTaBY K OMpPEACIEHHOMY KJIAcCy/TpyIIe COeUHEHUH (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJIJIbl, OKCU/IbI, OCHOBAHUS, KHCIIOTHI, aM(POTEPHBIC THAPOKCHIBI, COJIH);

chOpMUPOBAaHHOCTh yYMEHHMH pacKpbIBaThb CMBICT IepHOaWYecKoro 3akoHa [l
W. MenneneeBa W JIEMOHCTPUPOBATh €r0  CHCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO |
MMPOTHOCTUYECKYIO (DYHKIINH,

chOpMUPOBAHHOCTh YMEHUH  XapaKTepU30BaTh JJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKUX 3JIeMeHTOB 1—4 mepuonoB Ilepuoanueckoil cCUCTEMbl XUMHUYECKUX 3JIeMEHTOB [l.
. MenpeneeBa, HCHOJB3YsS IMOHATHS «S-, P-, O-3JCKTPOHHBIE OPOUTAIIN», «IHEPreTUYECKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTHM HW3MEHEHHUS CBOICTB XMMHUYECKHMX JJIEMEHTOB U HUX
COeIMHEHUI 1o mnepuojam u rpynnam l[lepmoanueckoil CUCTEMbl XMMUYECKUX 3JIEMEHTOB /.
H. Menneneena;

chOpMUPOBAHHOCTh YMEHHM XapaKTepu30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE
CBOWCTBA HEOPraHMYECKUX BELIECTB PA3IMYHBIX KJIACCOB, MOJITBEPXKAATh CYIIECTBOBAHUE
FEHETUYECKOM CBSI3M MEXJY HEOPraHWYeCKHMMM BEIECTBAMM C IIOMOIIBIO YpaBHEHUM
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

chOpMUPOBAHHOCTh YMEHHS KiIacCU(PUIMPOBATH XUMHUYECKHE PEAKIUU TIO0 PA3TUYHBIM
mpu3HakaM (YHCIy W COCTaBy pEarupymolIMX BeHIECTB, TemIoBoMy 3(hdexTy peakium,
W3MEHEHUIO CTETeHEel OKUCIEHUS 2JIEMEHTOB, 0OPaTUMOCTH PEaKIMH, YIaCTUIO KaTalu3aTopa);

c(hOpMUPOBAHHOCTh YMEHHUI COCTABIISTh YPaBHEHUS PEAKIIUIN PA3IUNYHBIX TUIIOB, TOJTHBIE
U COKpall€HHBbIE YpaBHEHHUS peakluii MOHHOTO OOMEHa, YUYUTHIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuuu UAYT A0 KOHIIA;

c(hOpPMHUPOBAHHOCTh YMEHHUH MPOBOJUTH PEAKINH, MOATBEPKIAIONINE KaueCTBEHHBIH
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACHO3HABATH OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAaX HEOPTraHMUECKHUX BEILIECTB;
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c(OPMHUPOBAHHOCTh YMEHUH PACKPHIBATh CYHIHOCTH OKUCIUTEIHFHO-BOCCTAHOBUTEIBHBIX
peaKimii MOCPEICTBOM COCTABJICHHS 3JICKTPOHHOTO OallaHCa ITHX PEaKIIHii;

c(OPMHUPOBAHHOCTh YMEHHI OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMUYECKON PEaKIUU OT
pa3nuyHBIX (DAKTOPOB; XapakTep CMEIIEHUS XHMHYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT
BHeIHero Bo3aeiicTBus (npuniui Jle [larense);

c(OPMHUPOBAHHOCTh YMEHUH XapaKTEePHU30BaTh XHMHUYECKHE IIPOIECCHI, JISKAIINE B
OCHOBE IIPOMBIIIJIEHHOTO MOJIyYE€HUSI CEPHOM KHUCIOThI, aMMHaKa, a Takke c(HOPMUPOBAHHOCTb
Ipe/CcTaBlIeHU 00 OOIMMX Hay4yHBIX MPUHLMIAX M 3KOJOTMYECKHX MPOOIeMax XUMUYECKOTO
IIPOU3BOJICTBA;

c(OPMHUPOBAHHOCTh YMEHUU MPOBOJUTH BBIYHUCICHHS C WCIOJIH30BAHUEM TOHSATHUS
«MaccoBasi JIoJisl BEIIECTBA B PAcTBOPE», OOBEMHBIX OTHOIICHUM Ta30B MPH XUMHUYECKUX
peakusax, Macchl BellecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJUYECTBY BEIECTBA, Macce
unu 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIUIOBOTO 3(¢deKTa peakiuu Ha
OCHOBE 3aKOHOB COXpPAHEHHS MacChl BEIIECTB, IPEBPALLICHUS U COXPAHEHUS SHEPTUH;

c(hopMUPOBAHHOCTh YMEHHUI COOJIOATh TIpaBUia MOJb30BAHMUS XUMUUYECKOU TTOCYI0N U
abopaTOPHBIM 00OPYIOBAHKMEM, a TAKXKE MPaBUJIa OOPAIEHUS C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIUSMH TIO BBITIOJIHEHHUIO J1a00PATOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHUW TUIAHUPOBATH W BBITIOTHATHE XUMUYECKUNU HSKCIICPUMEHT
(paznokeHHe MepoKcHIa BOAOpPOJa B MPHUCYTCTBUU KaTalau3aTopa, OIpeAesiCHHE Cpelbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE PAa3TUYHbIX (aKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakluu, peaklud HOHHOTO OOMEeHa, KAaueCTBEHHbIE peakluu Ha
cynbdaT-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHMSI, PEIIEHHE SKCIIEPUMEHTAIbHBIX
3amau no TtemaM «Mertamibe»y u  «Hemeramnel») B COOTBETCTBHM C TMpaBUJIaMH TEXHUKU
0€301acHOCTH TP OOpaIIeHUH C BEIECTBAMH M JIAOOPATOPHBIM 000PYIOBaHUEM, TTPEICTABIIATH
pe3ynbTaThl XMMUYECKOTO SKCIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peaxuuii 1 GOpMYIUPOBATH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OpPMUPOBAHHOCTh YMEHHMH KPUTHUYECKH aHAIM3MPOBATh XUMHUYECKYI0 HHGPOpMAIIHIO,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHUKOB (CpeICTBAa MaccoBOMl KOMMyHMKaluu, WHTepHEeT u
JPYTHX);

chOpMUPOBAHHOCTh YMEHHM cOOIIOAATh MpaBHJia SKOJOTHYECKH 1eJIecO00pa3HOro
MOBEACHUA B OBITY M TPYIOBOHM [EATENbHOCTH B LENSIX COXPAHEHHUS CBOETO 3/I0pPOBbI U
OKpY’Karolllell MPUPOIHON cpelibl, 0CO3HABaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
onpeenéHHBIX BEUIECTB, MOHUMAas cMbich nokazatens [1JIK, moscHATs Ha mpuMepax crocoObl
YMEHBIICHUS U IPEIOTBPALLICHHS UX BPETHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

JUIA 00Yy4YalolIUXCsl ¢ OTPAaHUYEHHBIMH BO3MOXHOCTSMHU 3JI0POBBSI: YMEHUE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHMUIA,
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TEMATHYECKOE IINTAHUPOBAHHUE

10 kaace

Ne HauMeHoBaHue pa3feioB U TeM KoanuecTBo yacos DJIeKTpOHHBbIe (U poBbIe)
n/n NPOrpaMMblI o0pa3oBaTeIbHBIE PeCYPChI
Bcero KoHTpoJibHbIE IMpakTHYeckue
padoThI padoThI
Monyis 1. Yraepogoposs! -30u

1 Opranuueckasi XUMHSI — XUMUSI COSIMHEHUI 1 «Poccuiickast aneKTpOHHAas
yriepoa. 3Ha4eHre OPraHuIECKOH XMMHH mkoJiay (resh.edu.ru).

o | OcHosHbic TIOJIOXKEHHSI TEOpHH 1 «Poccuiickas aneKTpoHHas
XUMHYECKOTO cTpoenust A.M. Byrieposa mkoJiay (resh.edu.ru).

3 N3omMepus. 3HaUEHIE TEOPUH XUMHUYECKOTO 1 «Poccuiickas 3neKTpoHHas
CTPOEHHUS. mkoJiay (resh.edu.ru).

4 DJeKTpOHHAsI TIPUPOAa XUMHUIECKUX CBS3EH 1 «Poccuiickas 3neKTpoHHas
B OPraHUYECKUX COETMHEHUAX mkoJa» (resh.edu.ru).
DeKTpOHHOE 3§ MIPOCTPAHCTBEHHOE 1 «Poccuiickas 351eKTpOHHas

5 CTPOCHHUE AQJIKAHOB, TOMOJIOTHYECKUU Pl LIKOJIA (resh,edu,ru),
AJTKaHOB.

5 HoMmenkiatypa W W30MepHs  aJKaHOB. 1 «Poccuiickas 31eKTpoHHas
Cocrapnenue GOpMyIT M H30MEPOB AJTKAHOB mkoja» (resh.edu.ru).

7 dusznyeckue MW XHUMHYECKUE CBOMICTBA 1 «Poccuiickas 31neKTpoHHas
aJIKaHOB mkosay (resh.edu.ru).

1 «Poccuitckas dnekTpoHHas

8 [Mony4eHne U MPUMEHEHUE aTKaHOB

mkoJay (resh.edu.ru).
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Pewienne 3a11a4 Ha omnpezeneHue
MOJICKYJIIPHOH (POPMYJIBI IO MAacCCOBBIM

«Poccuiickas 3neKTpoOHHAas
mkosay (resh.edu.ru).

9
JIOJISIM AJIEMEHTOB (IO TPOAYKTaM pPeaKiuu
TOpeHUs)
10 | Hukroankass: «Poccuiickas 3neKTpoOHHAas
mkosay (resh.edu.ru).
KadecTBeHHOE  ompeneneHue  yriepoja, «Poccuiickas 3neKTpoOHHAas
11 | Bomopoma,  xmopa B OPraHMYECKHX mrkoJiay (resh.edu.ru).
COCIMHCHMUSIX.
DJIEKTPOHHOE u MPOCTPAHCTBEHHOE «Poccuiickas 3neKTpoHHAas
12 CTPOEHHUE AQAJIKEHOB, TOMOJIOTHYECKUUN psll IKOJIaY (resh.edu.ru).
ankeHoB. HoMeHkmatypa W H30MepHs
AJIKCHOB.
dusnveckne ¥ XHUMHYECKHE CBOMCTBA «Poccuiickast aneKTpoOHHAas
ankeHoB. [ToHsTHE O BHICOKOMOIEKYISIPHBIX LIKOJIAY (resh.edu.ru).
13 | BemecTBax Ha mNpUMepe IOJUATHICHA U
MOJMIPOIHIICHA. [Monydenue u
MPUMEHEHUE aJTKCHOB.
«Poccuiickas 351eKTpOHHas
14 | [lomy4yeHwe STHIIEHA W OIBITHI C HUM P
mkoJa» (resh.edu.ru).
15 AJIKUHBIL. U3zomepus,romMmonorus, «Poccuiickas 351IeKTpoHHas
HOMEHKJIATypa mkoja» (resh.edu.ru).
16 Ankunbl.  Du3MYecKHe U XUMHYECKHE «Poccuiickast 351IeKTpoHHas
CBOIACTBA. mkosay (resh.edu.ru).
«Poccuiickas 3JIeKTpOHHas
17 | [lony4yeHue v MPUMEHEHHUE aJIKHHOB p

mkoJay (resh.edu.ru).
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18 ANKaaeHEl. N3omepus, TOMOJIOTHS, «Poccuiickas 3neKTpoOHHAas
HOMEHKJIATypa. mkoJiay (resh.edu.ru).
19 Ankanuenbl. Du3zndecKue U XUMHYECKUE «Poccuiickas 3neKTpoOHHAas
CBOICTBA. mkoJay (resh.edu.ru).
«Poccuiickas 3neKTpoOHHAas
20 | Anxanuensl. [Tony4yeHue u mpuMeHeHUs P
mkosay (resh.edu.ru).
21 | Ka Pesmma «Poccuiickas 3neKTpOHHAas
T ' mkoJiay (resh.edu.ru).
29 benson. CTpoeHHE MOJEKYIbI, H30MEpus, «Poccuiickas 3eKTpOHHas
HOMEHKJIATypa rOMOJIOrOB GeH301a mkoJiay (resh.edu.ru).
. «Poccuiickast aneKTpoOHHAas
23 | Benson. XuMudeckue CBOWCTBA P
mkoJiay (resh.edu.ru).
2 XUMHYECKHEe CBOWCTBA FTOMOJIOTOB O€H30J1a. «Poccuiickast aneKTpoOHHAas
MeTo/bI CHHTE3a APEHOB mkoJiay (resh.edu.ru).
«Poccuiickas 351eKTpOHHas
25 | CuHTe3sl Ha OCHOBE OeH30IIa P
mkoJa» (resh.edu.ru).
«Poccuiickas 351IeKTpOHHas
26 | [IpupomHbIe UCTOYHHUKH YTIIEBOIOPOJIOB. P
mkoja» (resh.edu.ru).
97 ['anoreHonpon3BoAHbBIE  YIJIIEBOJIOPOIOB. «Poccuiickas 31eKTpoHHas
Knaccudukanus, u30MepHsi, HOMEHKIATypa mkoja» (resh.edu.ru).
[anoreHoOnpon3BOAHbBIE  YIJIEBOJIOPOIOB. «Poccuiickas 31eKTpoHHas
28 Xumuueckue cBorcTtBa. CHHTE3bl Ha UX mkosay» (resh.edu.ru).

OCHOBCE.
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y 1 «Poccuiickas 3JeKTpOHHast
29 | O6oGmenue 3Hanmit Mo pasaeny Ne 1. b
mkosay (resh.edu.ru).
1 1 «Poccuiickas 3neKTpoOHHAas
30 | MonynbsHas padota Ne 1. YriaeBogopost P
mkosay (resh.edu.ru).
Moayas 2. Kuciopomocoepxaiiyie opraHndeckue Beriectsa — 234
31 Crouptel. Knaccugukanusi, HOMEHKIAaTypa U 1 «Poccuiickas 3neKTpOHHAas
u30Mepus mrkoJiay (resh.edu.ru).
. 1 «Poccwuiickas 37eKTpoHHAs
32 | Cauprsl. XMMHYECKHE CBOHCTBA P
mkosay (resh.edu.ru).
1 «Poccuiickas 3JeKTpOHHasT
33 | [omyueHue ciupToB. P
mikosay (resh.edu.ru).
1 «Poccuiickas aneKTpoHHAs
34 | MHOroaTOMHBIE CITUPTHI P
mkoJiay (resh.edu.ru).
1 «Poccwuiickas sekTpoHHAS
35 | ®denonbl.OO0MIas XapaKTEPUCTUKA, CTPOCHUE
mkoJiay (resh.edu.ru).
36 XUMHYeCKHe CBOMCTBA H  TOJIyYEHHE 1 «Poccuiickas 351eKTpOHHas
(eHonos. mkoJa» (resh.edu.ru).
37 AJbIerusl. Kmaccudukarnms, 1 «Poccuiickas 31neKTpoHHas
HOMEHKJIATYpa, H30MEPHUSI mkoja» (resh.edu.ru).
38 Anpnerunpl. XWMHAYECKHE CBOICTBA W 1 «Poccuiickas 31neKTpoHHas
HOJTy4EeHHE. mkosay (resh.edu.ru).
39 Keronbl. Knaccudukaims, HOMEHKIATypa, 1 «Poccuiickas 3neKTpoHHas
U30MepHs mkoJay (resh.edu.ru).
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KeroHnl. XHUMHUYECKUE CBOMCTBa u

«Poccuiickas 3neKTpoOHHAas

40
HOJTyYEHHE. mkoJiay (resh.edu.ru).
«Poccuiickas 3neKTpoOHHAas
41 Pemenne pacueTHsIx 3a1a4
mkosay (resh.edu.ru).
«Poccuiickast aneKTpOHHAs
42 Pemenmne pacueTHsIx 3a1a4
mkosay (resh.edu.ru).
43 KapOonoBbie kucnotsl. Kiaccuduxarps, «Poccuiickas 3eKTpOHHAas
HOMEHKJIATYpa, H30MEPHUSI mkoJiay (resh.edu.ru).
44 KapOoHoBble ~ KHCIOTBL.  XHMHUYECKHE «Poccuiickas 3eKTpoOHHAas
CBOICTBA U TIOJTyYEHHE. mkoJiay (resh.edu.ru).
45 Baxkeiiime mpencTaBuTeM KapOOHOBBIX «Poccuiickas 3neKTpoHHas
KHCIIOT mkoJiay (resh.edu.ru).
«Poccuiickast aneKTpoOHHAas
46 | CnoxHble 3(UpHL P
mkoJiay (resh.edu.ru).
«Poccuiickas 3neKTpoHHas
47 | XKupsl. P
mkoJa» (resh.edu.ru).
48 Vraesomel. Kiaccudukamus. Ctpykrypa «Poccuiickas 351IeKTpOHHas
TJTFOKO3BI mkoja» (resh.edu.ru).
49 I'mroko3a. XumHueckue CBOIICTBA. «Poccuiickas 31eKTpoHHas
Bronoruyeckoe 3Ha4eHHe. mkoja» (resh.edu.ru).
50 Baxueiiime nucaxapuibl, UX CTPOEHHUE U «Poccuiickas 3JIeKTpOHHAas
CBOMCTBa mkoJa» (resh.edu.ru).
51 | INonucaxapust «Poccuiickas dnekTpoHHas
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mkosay (resh.edu.ru).

1 «Poccuiickas 21neKTpoHHas
52 Pemenne pacueTHsIx 3a1a4
mkosay (resh.edu.ru).
y 1 «Poccwuiickas 37eKTpoHHAs
53 | O6o6uenne 3HaHmi 10 pasaerny Ne 2 P
mkosay (resh.edu.ru).
Moayns 3. A30TOcoepKalue opranndeckre Bemectnsa — 134
54 Amunbl.  Kiaccudukaius, HOMEHKIATYpa, 1 «Poccuiickas 3meKTpOHHAas
n30MepHs mkoJiay (resh.edu.ru).
55 AmuHbpl.  XMMHYeCKHE  CBOWCTBA | 1 «Poccuiickast aneKTpOHHAas
HOJTy4€eHne mkoJiay (resh.edu.ru).
56 AMUHOKHCITOTBI. V30MepHsi, OCOOCHHOCTH 1 «Poccuiickas 3neKTpoHHAas
HOMEHKJIATYPBI U CTPOEHHS mkoJiay (resh.edu.ru).
57 AMHHOKHCIIOTBI. XHMHYECKHE CBOMCTBA U 1 «Poccuiickas 3neKTpoHHas
HOJTyY€eHus mkoJiay (resh.edu.ru).
1 «Poccuiickas 351IeKTpoHHas
58 | bBenku
mkoJay (resh.edu.ru).
IMousTre 00 a30TCoJIepKAIIIX 1 «Poccuiickas 3neKTpoHHas
59 | rereponUKINIecKuX COCMHECHHSIX. mkosa» (resh.edu.ru).
HYKIIGI/IHOBLIG KHCJIOTHI.
60 [eHernyeckasi CBsI3b MEXKIY OCHOBHBIMH 1 «Poccuiickas 31neKTpoHHas
KJIACCaMU OPTaHMYECKHMX COEMHEHU. mkoga» (resh.edu.ru).
61 OKHUCIUTENBHO-BOCCTAHOBUTEIBHEIE 1 «Poccuiickas dnekTpoHHas

pcaKuuu B OpFaHH‘leCKOﬁ XHUMHUHA

mikoJiay (resh.edu.ru).
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«Poccuiickas 3neKTpoOHHAas

62 | MonynbHas padota Ne 2
a4 P mkosa» (resh.edu.ru).
Pemenne pacuerHeIx 3a7ady Ha BBIBOJ «Poccuiickas 3neKTpoOHHAas
63 | MmonekynspHOH (HOPMYJIBI  OPraHMYECKUX mkoJay (resh.edu.ru).
COCIMHEHUI.
«Poccuiickas 3neKTpOHHAas
4 | P
6 CHICHHE 3a/ad mkosay (resh.edu.ru).
65 Pemenue 3anau «Poccuiickas 3neKTpOHHAas
mkoJiay (resh.edu.ru).
66 Hrorosoe o6o0maromiee 3aHsTHE «Poccuiickas 3neKTpoOHHAas

mkoJiay (resh.edu.ru).
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TEMATHYECKOE IINTAHUPOBAHHUE

11 kaace

Ne HauMeHoBaHue pa3feioB U TeM KoanuecTBo yacos DJIeKTpOHHBbIe (U poBbIe)
n/n NPOrpaMMblI oOpa3oBaTebHbIE PeCypPChI
Bcero KoHTpoJibHbIE IMpakTHYeckue
padoThI padoThI
Monayas 1. Hemetanabl — 14 4.
1 Krnaccuukanus mpocThIX BEUIECTB. 1 «Poccuiickas 3neKTpoOHHAas
Bonopon mkoJiay (resh.edu.ru).
2 1 «Poccuiickas 3eKTpOHHAs
I"anorenst
mkoJiay (resh.edu.ru).
3 1 «Poccuiickast aneKTpoOHHAas
CoenuHeHNs TaIoreHoB
mkoJiay (resh.edu.ru).
4 1 «Poccuiickas 3neKTpoHHas
Xanbkorensl. Kuciopon
mkoJa» (resh.edu.ru).
5 Cena. CenoBonono 1 «Poccuiickas 3neKTpoHHas
pa- L EPOBOAIOPOA mkojay (resh.edu.ru).
6 1 «Poccuiickas 3IeKTpoHHas
Oxkcunpl cepel. CepHast KUCIOTA
mkoja» (resh.edu.ru).
7 1 «Poccuiickas 351IeKTpoHHas
[THukTOreHBI. A30T
mkosay (resh.edu.ru).
8 1 «Poccuitckas dnekTpoHHas

AMMMaK ¥ COIMM aMMOHUS

mkoJay (resh.edu.ru).
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A3oTHas KHACJIOTa

«Poccuiickas 3neKTpoOHHAas
mkosay (resh.edu.ru).

10 «Poccuiickas 3neKTpoOHHAas
®ocdop. Coenunenus pochopa
Pop 8 docop mkosay (resh.edu.ru).
11 Virenor. Coe eI VIenoma «Poccwuiickas amekTpoHHAS
PO, 05l yriepon mkosay (resh.edu.ru).
12 . «Poccuiickas 2JIeKTpOHHas
Kpemuuii u ero coeuuenust
mikosay (resh.edu.ru).
13 Eo «Poccuiickas 3eKTpoOHHAas
P mkoJiay (resh.edu.ru).
14 «Poccuiickast MeKTpOHHAs
Perienue pacueTHbIX 3a/1a4
mkoJiay (resh.edu.ru).
Moayab 2. Metanibl — 184
15 OO6mas xapakrepucTrka MeTamios. CIIaBbl «Poccuiickas 3IeKTpoHHas
METaJIIoB mkoJiay (resh.edu.ru).
16 «Poccuiickas 3neKTpoHHas
[Tonyuyenue meramnos. Koppo3us meranios
mkoJa» (resh.edu.ru).
17 «Poccuiickas 31neKTpoHHas
IIemounbIe METAIIIBI
mkoja» (resh.edu.ru).
18 «Poccuiickas 31eKTpoOHHAas
CoennHenus LIETOYHbIX METAJIIIOB
mkosay (resh.edu.ru).
19 «Poccuiickas dnekTpoHHas

[IenouHO3eMeEIbHBIC METAILIBI

mkoJay (resh.edu.ru).
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20

CoenuHeHus MIET0YHO3EMETBHBIX
METaJIOB

«Poccuiickas 3neKTpoOHHAas
mkosay (resh.edu.ru).

21 . «Poccuiickas 3neKTpoOHHAas
AtoMUHMIA
mkosay (resh.edu.ru).
22 «Poccuiickas 2eKTpOHHAs
CoenuHeHUS aITIOMUHUS
mkosay (resh.edu.ru).
23 «Poccuiickas 3neKTpOHHAas
Kenezo
mikosay (resh.edu.ru).
24 «Poccuiickas 3eKTpoOHHAas
CoenuHeHns xenesa
mikosay (resh.edu.ru).
25 «Poccuiickas 3neKTpoHHas
Mens
mkoJiay (resh.edu.ru).
26 «Poccuiickas 3JIeKTpOHHAsT
Cepebpo
mkoJiay (resh.edu.ru).
27 «Poccuiickas 3neKTpoHHas
3om0TO
mkoJa» (resh.edu.ru).
28 «Poccuiickas 3neKTpoHHas
uuk
mkoja» (resh.edu.ru).
29 «Poccuiickas 31eKTpoHHas
PryTs
mkoja» (resh.edu.ru).
30 «Poccuiickas neKTpoHHast

Penrenne 3agau

mkoJa» (resh.edu.ru).

26




31 y 1 «Poccuiickas 3IeKTpOHHAsT
O0001eHr e 3HAHUI TI0 Pa3Ieiy
mkosay (resh.edu.ru).
32 1 «Poccuiickas 3neKTpoOHHAas
MonaynsHas pabora Ne 1 P
mkosay (resh.edu.ru).
Mopayab 3. CTpoenue BemectBa — 8
33 S0 aToMa. SICDHBIE peaKii 1 «Poccwuiickas 37eKTpoHHas
P  AAPERCD mikosay (resh.edu.ru).
34 1 «Poccuiickas 3neKTpoHHAas
JneKkTpoHHbIe KOH(PUTYpalluu aTOMOB
mkosay (resh.edu.ru).
35 1 «Poccuiickas 3neKTpoHHAas
KoBaneHTHast CBA3b U CTPOEHHUE MOJIEKYJI
mkoJiay (resh.edu.ru).
36 HNonnas cBs3b. CTpoeHHE TOHHBIX 1 «Poccuiickas anmeKTpoHHasI
KPHCTaJIOB mkoJiay (resh.edu.ru).
37 Merammueckas cBs3b. Kpucrammueckue 1 «Poccwiickast aeKTpoHHasI
PELIETKH METAILIOB mkoJiay (resh.edu.ru).
38 . 1 «Poccuiickas 3neKTpoHHas
MC)I(MOHGKYHHPHBIC B3aNMOJCHUCTBUA
mkoJa» (resh.edu.ru).
39 1 «Poccuiickas 351IeKTpoHHas
Pemenue pacuerHsix 3a1a4
mkoja» (resh.edu.ru).
40 1 «Poccuiickas 3IeKTpoHHas

O06o001enre 3HAHUN TI0 Pa3Iery

mkosay (resh.edu.ru).

Monyns 4. Teoperrnueckoe ONucaHue XUMHUECKUX peakuuid — 114
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41 . 1 «Poccuiickas 3neKTpoOHHAas
TernoBbie 3 (HEeKTh XUMUYECKIX PEAKIHHA
mkosay (resh.edu.ru).
42 CKOpPOCTh XUMHYECKOM peakinu. 3aKoH 1 «Poccwuiickas 37eKTpoHHAs
JEHCTBYIONINX MACcC mkoJiay (resh.edu.ru).
43 3aBHCHMOCTD CKOPOCTH PEAKIIUU OT 1 «Poccuiickas 3neKTpoOHHAas
TEMIIEPaTyphI mrkoJiay (resh.edu.ru).
44 1 «Poccwuiickas armekTpoHHAS
Karanms. KatammsaTtopsl
mikosay (resh.edu.ru).
45 Xumunueckoe papHosecue. [punimn Jle 1 «Poccwuiickas sekTpoHHAS
[larenne mkoJiay (resh.edu.ru).
46 HoHHOE npou3BeneHne BoAbl. BogopoaHblii 1 «Poccuiickast MeKTpOHHAs
MOKa3aTelb mkoJiay (resh.edu.ru).
47 1 «Poccuiickast aneKTpoOHHAas
XuMHYecKoe paBHOBECHE B PACTBOPax
mkoJiay (resh.edu.ru).
48 1 «Poccuiickas 3neKTpoHHas
ONEKTPOIU3
mkoJa» (resh.edu.ru).
49 1 «Poccuiickas 351eKTpOHHas
I'maponus
mkoja» (resh.edu.ru).
50 . 1 «Poccuiickas 351eKTpoHHas
O06o001enre 3HAHUN TI0 Pa3Iery
mkoja» (resh.edu.ru).
51 1 1 «Poccuiickas dnekTpoHHas

MognynbHas padora Ne2

mkoJa» (resh.edu.ru).

Monynb 5. XuMuyecKkas TEXHOJIOTUSI U XUMHUSI B IOBCETHEBHOM KU3HU — 94
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52

HaqubIe MIPUHIUIIBI OPraHyu3alluu
XUMHYCCKOI'0 IMPOU3BOACTBA

«Poccuiickas 3neKTpoOHHAas
mkosay (resh.edu.ru).

53 . «Poccuiickas 3neKTpoOHHAas
HpOI/I?:BOI[CTBO CEPHOU KHCJIOTHI
mkosay (resh.edu.ru).
54 «Poccuiickas 3neKTpoOHHAas
IIponsBoncTBO aMMuaka
mkosay (resh.edu.ru).
55 TTpO3BOICTEO . «Poccuiickas 3neKTpOHHAas
P S mkoJiay (resh.edu.ru).
56 «Poccuiickas 3eKTpoOHHAas
IIponsBoncTBO cTanu
mikosay (resh.edu.ru).
o7 XHMMHYECKOE 3arpA3HEHHE OKPYKAIOIIEH «Poccuiickast MeKTpOHHAs
cpenpl mkoJiay (resh.edu.ru).
58 «Poccuiickas 3JIeKTpOHHAsT
XUMHUSA TUIIA
mkoJiay (resh.edu.ru).
59 «Poccuiickas 3neKTpoHHas
JlekapcTBeHHBIE CpPEACTBA
mkoJa» (resh.edu.ru).
60 «Poccuiickas 3neKTpoHHas

Kocmernueckne u mapdroMepHbie cpecTBa

mkoja» (resh.edu.ru).
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INOYPOYHOE IINTAHUPOBAHHUE

10un knacc (104)

Ne HauMeHoBaHue pa3feioB U TeM KoanuecTBo yacos DJIeKTpOHHBbIe (U poBbIe)
n/n NPOrpaMMblI o0pa3oBaTebHbIE pecypchl
Bcero KoHTpoJibHbIE IMpakTHYeckue
padoThI padoThI
IlepBoe nonyroaue

1 OcHoBHBIE HOJIOXKEHHUS TEOPHUHU «Poccuiickast aneKTpOHHAas
XUMHYECKOTO cTpoenust A.M. Byrieposa mkoJiay (resh.edu.ru).

2 N3omepus. 3HaUEHIE TEOPHH XUMHYECKOTO 1 «Poccuiickas 3eKTpoOHHAas
CTPOEHHUS. mkoJiay (resh.edu.ru).
Homenkmatypa © H30MEpHS  alKaHOB, 1 «Poccuiickas 3neKTpoHHAas

3 AJIKEHOB, IIAKJIOAJIKAHOB, AJIKUHOB. LIKOJIAY (resh,edu,ru),
Cocrasnerne Gopmyi.

HomeHkimaTypa W H30MEpHs aJIKaJHCHOB, 1 «Poccuiickas 3neKTpoHHas

4 apeHoB, ramoreHaiakaHoB. CocraBicHHE mkosa» (resh.edu.ru).
hopmy.

1 1 «Poccuiickas 3neKTpoHHas

5 MonynsHas pabora Nel P

mkoja» (resh.edu.ru).
Bropoe nonyroaue

6 Homenkmatypa ® H30MepUsl  CIHPTOB, 1 «Poccuiickas 31neKTpoHHas
¢enonos. CocraBnenue GopMyiI. mkoja» (resh.edu.ru).

7 HomeHnknatypa u u30MepHsi KETOHOB U 1 «Poccuiickas 3JIeKTpOHHAas

anpaernnioB. CocraBienue Gopmyi

mkoJa» (resh.edu.ru).
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Homenknatypa u u3zoMepuss KapOOHOBBIX 1 «Poccuiickas 3neKTpoOHHAas
8 | KMCJIOT,  CIOXKHBIX ~ 9(HUpPOB,  KHUPOB. mxonay (resh.edu.ru).
Cocrasnenue ¢popmy
g | Homenknatypa m  msomepus — amuHOB, 1 «Poccwuiickas 37eKTpoHHAs
amunokucnor. Cocrasinenre GopmyI1 mrkoJiay (resh.edu.ru).
1 1 «Poccwuiickas 37eKTpoHHas
10 | MonaynbHas pabora No2 P
mkosay (resh.edu.ru).
IHOYPOYHOE IIVIAHUPOBAHHUE
10rym, 10.1 kaacc (54)
Ne HaunMeHoBaHue pa3feioB U TeM KoauyecTBo yacos DJieKTpoHHbIe (U poBbIE)
n/n NpPorpamMMblI o0pa3oBaTe/IbHbIe PecypChl
Bceero KonTposabhbie IpakTHUyeckue
padoThI padoThI
IlepBoe nonyronue
1 OcHoBHBIE TIOJIOKCHUS TEOPUH
xumuyeckoro crpoenust A.M. bytieposa
Homenkimatypa ©  HW30MEpUsi  aJKaHOB, 1 «Poccuiickas 3neKTpoHHas
2 AJIKECHOB, IIAKJIOAJIKAHOB, AJIKUHOB, LIKOJIA) (resh,edu,ru),
aJIKaJMCHOB,  apeHOB,  TaJOTeHAJIKAHOB.
Cocrasnenne (hopMyiL.
1 «Poccuiickas 31neKTpoHHas
3 MonynbsHas pabota Nel p
mkosay (resh.edu.ru).
Bropoe nosryronue
4 Homenknatypa W u30Mepus  CIHPTOB, 1 «Poccuiickas 3JIeKTpOHHas
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MognynbHas pabora Nel

denonos, KETOHOB, aJIbJIETU OB, mkoJiay (resh.edu.ru).
KapOOHOBBIX KHCIIOT. CocraBnenue
dbopmyi.
1 1 «Poccuiickas 3neKTpoHHAas
5 MonaynbHast pabota No2 P
mikosay (resh.edu.ru).
MOYPOYHOE IIVIAHUPOBAHUE
11un kaace (104)
Ne HauMeHoBaHue pa3feioB U TeM KoanuecTBo yacos DJIeKTpoHHbIe (I poBbIe)
n/n NPOrpaMMblI o0pa3oBaTeIbHbIE PECYPChI
Bceero KonTpoabHbie IIpakTHUyeckue
padoThI padoThI
ITepBoe nostyroaue
1 Bomopon, "anorenst 1 «Poccuiickast aneKTpoHHAass
mkoJiay (resh.edu.ru).
2 1 «Poccuiickas 351IeKTpOHHas
XanbkoreHsl. [THUKTOreHbl
mkoJay (resh.edu.ru).
3 . 1 «Poccuiickas aeKTpoHHas
Yraepon, KpeMHUI
mkoJay (resh.edu.ru).
4 1 «Poccuiickas 351IeKTpoHHas
[l1enouHbIe U MET0YHO3EMETbHBIE METAIUTBI
mkoja» (resh.edu.ru).
5 . 1 «Poccuiickast 351IeKTpOoHHas
AJIIOMMHHH, JKeNe30
mkosay (resh.edu.ru).
6 1 1 «Poccuitckas dnekTpoHHas

mkoJay (resh.edu.ru).
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Bropoe nonyroague

7 1 «Poccuiickas 3neKTpoHHAas
CrtpoeHue BelecTBa
mkosay (resh.edu.ru).
8 Xumuueckoe paBHoBecue. [punuun Jle 1 «Poccuiickas 37eKTpoHHasI
[Harenbe mrkoJiay (resh.edu.ru).
9 1 «Poccuiickas 2eKTpOHHAs
IM'unponus. Dnexrponus
mikosay (resh.edu.ru).
10 1 «Poccuiickast aneKTpOHHAas
MonaynabHas pabota No2 P
mikosay (resh.edu.ru).
IHOYPOUYHOE IINTAHUPOBAHHUE
113, 114 kaacce (94)
Ne HaumeHoBaHue pa3iesioB U TeM KouuvecTBo 4acon nekTpoHHbIe (LU(PPOBHIE)
n/m NporpamMMbl o0pa3oBaTeJibHbIE pecypchl
Bceero KonTposabhbie IpakTHUyeckue
padoThI padoThI
IlepBoe mosyroaue
1 Bonopon, ["amorenst 1 «Poccuiickas 351IeKTpoHHas
mkoja» (resh.edu.ru).
2 Xanbkorensl. [IHUKTOreHBI. 1 «Poccuiickas 351eKTpoHHas
Vriepo, KpeMHHI mkoja» (resh.edu.ru).
3 llenounsie n 1 «Poccuiickas dnekTpoHHas

MICJI0OYHO3EMEIIBHBIC
MCETaJIJIbI

mkoJa» (resh.edu.ru).
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AJTOMUHHM, JKeTe30

«Poccuiickas 3neKTpoOHHAas
mkosay (resh.edu.ru).

MopnynbeHas pabora Nel

«Poccuiickas 3neKTpoOHHAas
mkosay (resh.edu.ru).

Bropoe nonyroaue

CrpoeHue BemecTna

«Poccuiickast aneKTpOHHAs
mikosay (resh.edu.ru).

Xumunueckoe paBHoBecue. [Ipunuun Jle
Iatense

«Poccuiickast aneKTpOHHAas
mikosay (resh.edu.ru).

I'maponusz. DnekTponus

«Poccuiickast aneKTpOHHAs
mkoJiay (resh.edu.ru).

MonaynabHas pabota Ne2

«Poccuiickas 3neKTpoHHAas
mkoJiay (resh.edu.ru).

AR A

Ilepeyenb yueOHO-MeTOAUYECKOT0 o0ecnieyeHusi. CIIUCOK JuTepaTypbl (0OCHOBHOI U 10NOJTHUTEIHLHOM)

I'.E. Pym3utuc, ®@.I'. ®enpaman: yueOHuK 110 XuMuH 10 K1acc 6a30BbIi YPOBEHB;
I'.E. Pyn3utuc, ®.I'. ®enpaman: yuebnuk no xumuu 11 kaace 6a30BbIif ypoBeHb

A.A. Kapuosa, A.H. JleBkun: Xumus 10 kinacc npopuIIbHbIN YpOBEHB;
H.E. Ky3nenosa, A.H. JleBkun: 3agaunuk no xumuu 10 xiacc;
H.E. Ky3nenosa, A.H. JleBkun: 3agaunuk no xumuu 11 xnacc;

6. Poccuiickas anekrponHas mmkoia https://resh.edu.ru/.
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