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HOACHUTEJIBHASA 3AIINCKA

[Iporpamma mo XMMuM Ha YpOBHE CpeIHEro o0miero oopazoBaHus pa3paboTaHa HAa OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii @enepanumn»,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHS (enepaabHOi 00pa30BaTENbHONW MPOrpaMMBbl CPETHETO
obmero oOpaszoBanus (POII COO), npencraBieHHbIX B DepepalibHOM TOCYAAPCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom Konnenmuu npenojaBanus y4eOHOTO mpeaMeTa
«XuMus» B o0OpaszoBareibHBIX opraHuzauusax Poccuiickoit ®enepanuu, peanu3yoUmx
OCHOBHBIE 00pa3zoBaTEIbHBIC TPOTPAMMBbI, ¥ OCHOBHBIX NOJOXKEHUH «CTpaTernu pa3BUTHS
BociiuTanust B Poccuiickoii ®enepanuum Ha mnepuox o 2025 roma» (Pacnopsbkenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOJOB K pa3pabOTKE MPOrpaMMBbl IO XHMHH, K OIPEICIICHHIO OOIIei
CTpaTeruy 0Oy4eHUsI, BOCTIUTAHUS U PA3BUTHS OOYJAIONINXCS CPEICTBAMH YUE€OHOTO TpeMeTa
«Xumusa» s 10-11 ximaccoB Ha 6a30BOM ypOBHE COCTABWJIM KOHIIENTyalbHbIE MOJIOKEHUS
OI'OC COO o B3auMOOOYCIIOBIEHHOCTU IENed, COJEp)KaHUs, Ppe3yJlbTaToB OOydeHus u
TpeOOBaHUI K YPOBHIO IOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 0o0Opa3oBaHME, IIOJIy4aeMO€ BBIIYCKHMKaMH  0011e00pa3oBaTeabHOM
OpraHM3alM, SBISIETCd HEOThEMJIEMOM 4YacThlo MX 00pa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM STallOM peau3alliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[IEHHOCTEH, TPHUCYNIUX IIEJIOCTHOW CHCTEME XHUMHUYECKOTOo o0O0pa3oBaHHA. OTH IEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPUPOMABI, (OPMHPOBAHUS MUPOBO33PEHUS W OOMIEH KYIbTYpHI
YellOBEeKa, a TakKe DSKOJOIMYeCKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0pOBBIO U
pUpoaHOH cpere. Peanusyercs xumuueckoe oOpa3zoBaHHe 00y4aroOIIUXCsl HA YPOBHE CpEIHEro
obmrero oOpa3oBaHUsl CpPEICTBAMHU Y4eOHOTO MpeaMeTa «XUMHUs», COAEpKaHUE M TOCTPOCHHUE
KOTOPOI'O ONpEZENeHbl B MpOorpaMMe IO XUMHHM C Y4ETOM cHeUU(pUKUd HAayKH XUMUH, €€
3HAa4EeHUs B MO3HAHUM MPUPOJBI U B MAaTEPUAIILHON JKU3HU OOIIECTBA, a TAKXKE ¢ yUETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTepU3YIOIUX COBPEMEHHOE COCTOSHME CHCTEMbI CPEJHEro OOLIEero
obOpazoBanus B Poccutickoit deaepanum.

XUMHS KaK 3JIEMEHT CHUCTEMbl €CTECTBEHHBIX HayK UIPaeT 0COOYI0 pOJib B COBPEMEHHOM
IUBWIM3AIIMN, B CO3JaHUHM HOBOW 0a3bl MarepuaibHOW KyabTypbl. OHAa BHOCHT CBOW BKJIaJ B
(opMUpOBaHHE PALOHAIBHOIO HAYYHOTO MBIIUIEHUS, B CO3/IaHHE LIEIOCTHOTO IPEACTaBICHUs
00 OKpYXXaIoILlIeM MUpPE KaK O €AMHCTBE MPUPOJBI U YEJIOBEKa, KOTOpoe (POPMHUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHUs BELIECTBEHHOIO COCTAaBa OKPYXKAIOIIEro MUpPA, OCO3HAHUS B3aUMOCBA3H
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3aumoOIeHCTBYsT C JOpPYrMMH €CTECTBEHHBIMH HayKaMH, XHMHsA cTaja
HEOThEMJIEMON 4YaCThbI0 MHPOBON KyJIbTYPbI, HEOOXOJMMBIM YCIOBHEM YCHEIIHOIO TpyAa MU
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMeHHas XUMUsSL KaK HayKa CO3UJaTelIbHasl, KaK Hayka
BBICOKUX TEXHOJIOI'MH HampaBiieHa Ha pelieHHe II00albHBbIX MpoOIeM YCTOWYMBOIO pa3BUTHUS
YeJIOBEUECTBA — ChIPbEBOM, HSHEPreTUYECKOM, NHILEBOM, HKOJOrMYecKoi Oe30macHoCTH MU
OXpaHbl 3/I0POBbSL.

B cooTBeTcTBHU € 0OLIMMH LENAMHU U IPUHIUIIAMU CPEIHEro 00I1ero oopa3oBaHus
coaepxanue npeamera «Xumus» (10—11 xiaccel, 6a30BbIil ypOBEHb H3YYCHUsI) OPUEHTHPOBAHO
[IPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO IOATOTOBKY 00yJaromuxcs, HEOOX0 UMY UM ISt
BBIPAaOOTKH MHUPOBO33PEHUECKUX OPHUEHTUPOB, YCIIEHIHOTO BKIIIOYEHMS B JKHU3Hb COLUYMa,
MIPOJIOJKEHHsI 00pa30BaHus B PA3IMUHBIX 00J1aCTAX, HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.
CocrapnsiomuMu  npeamera «XUMHsA» SBIAIOTCA 0a3oBble Kypchl — «OpraHndeckas
xuMus» 1 «O0111as 1 HeOpraHMYecKasi XUMHsD», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHHsI KOTOPBIX
SIBJISIFOTCS] OCHOBBI 0a30BOM HAyKH: CUCTEMa 3HAHUM 110 HEOPTaHWYECKOM XUMMHU (C BKIIIOYEHHUEM
3HaHUH U3 o01Iel XUMUM) U opranuyeckoi Xxumun. @opMHUpPOBaHUE TAHHOM CUCTEMbI 3HAHUH

IIPU U3YYEHHUHU MIpeaMeTa 00ecrieyMBaeT BO3MOKHOCTh pACCMOTPEHHS BCEr0 MHOT000pasus
BEIIECTB Ha OCHOBE OOIMX MOHATHH, 3aKOHOB M TEOPHIA XUMHH.



Crpykrypa coaepxkanusi KypcoB — «Opranudeckasi xumusi» U «O01as 1 HeopraHueckast
XUMUsD» chopMUpOBaHA B MPOTPaMMeE 10 XMMHUHU Ha OCHOBE CHCTEMHOTO MOAX0Ja K MU3y4ECHHUIO
y4yeOHOTO MaTepuana M OOyCIOBJIEHA HMCTOPHYECKHM OOOCHOBAHHBIM pAa3BUTHEM 3HAHUU Ha
ONPEAENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHM BELIECTBA
paccMaTpuBalOTCA Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOEHUS OPraHMYECKHUX COECIUHEHUH, a
TaKK€ Ha YPOBHE CTEPEOXMMHYECKHUX U IJIEKTPOHHBIX HPEJCTaBICHUN O CTPOECHUU BELIECTB.
CeeneHust 00 M3y4yaeMblX B Kypce BEIIECTBAX JAIOTCS B Pa3BUTUU — OT YIJIEBOJOPOAOB 0
CIIO)KHBIX OMOJIOTHYECKM aKTHBHBIX COCAMHEHWH. B Kypce OpraHMYecKkoid XHMHUU IOJIy4aroT
pa3BuTHEe CGHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs IEpBOHAYAIBHBIC
MPEJCTAaBICHUS O XMMHYECKOW CBSI3M, KJIACCH(PUKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTHU
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEAKIINU.

[Tox HOBBIM yryioM 3peHHsI B mpeameTre «XuMus» 0a30BOro YpoOBHSA paccMaTpHUBAETCS
U3YYEHHbII Ha YpPOBHE OCHOBHOIO 0OIIero o0Opa3oBaHUs TEOPETUYECKUH MaTepual u
(akToNIOrMUecKre CBEJICHUS O BEIECTBaX U XUMHUYECKOMN peakuuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmas ¥ HeopraHuyeckass XuMus» 00ydarolUMCs MPeI0CTaBISIETCS BO3MOKHOCTh OCO3HATh
3HaYEHUE MEPUOJNYECKOTO 3aKOHAa C OOILIETEOPETUYECKUX M METOJOJOTHYECKHX MO3ULNUH,
riy0Xe TMOHATh HCTOPUYECKOE H3MEHEHHe (yHKUMH 3TOro 3akoHa — OT oOoOmiaromieit 1o
OOBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Ennnas cucrema 3HaHHUM O BaKHEMIIMX BENIECTBAaX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)K€ O XUMHUUECKHX PEAKIHAX, UX CYITHOCTH W 3aKOHOMEPHOCTSIX MPOTEKaHUS
nononHsAercss B Kypcax 10 w11 kjaccoB aneMeHTaMM — COJEp)KaHHUs, HMEIIUMA
KYJIbTYPOJOTHYECKMM M NPHUKIATHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT IMOHUMAaHHIO
B3aMMOCBSI3M XMMHHM C JPYTMMH HayKaMH, pPacKpbhIBalOT €€ poJib B IIO3HABaTEIbHON U
MPAKTUYECKON JNIEeSTEIHHOCTH YeJOBEeKa, CHOCOOCTBYIOT BOCIHUTAHHMIO YBAXKEHUS K IIPOIECCY
TBOpUYECTBA B 00JACTH TEOPUU U NMPAKTUUYECKUX MPUIOKEHUM XUMHUH, TIOMOTAIOT BBIMYCKHUKY
OpPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOiIeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MHGOPMAIUIO M MPUMEHATh €€ JJIsl MOIMOJIHEHUSI 3HAHUM, pelieHus
VMHTEJUIEKTYAJIbHBIX M HKCIIEPUMEHTAJIBHBIX HMCCIIENOBATENbCKUX 3a/1ad. B menom coxaepxanue
y4eOHOTO MpeaAMeTa «XUMUs» JaHHOTO YPOBHS M3Yy4EHHUS] OPUEHTUPOBAHO Ha (POPMUPOBAHUE Y
oOyyarouuxcss MUPOBO33PEHUECKON OCHOBBI U1 MOHMMaHUsA (UI0COPCKUX HJEH, TaKUX Kak:
MaTepHUaJIbHOE €IUHCTBO HEOPTraHMYECKOTO U OPraHUYeCKOro MHUpa, 00YCIOBIEHHOCTh CBOWCTB
BEILIECTB UX COCTABOM M CTPOECHHUEM, MO3HABAEMOCTb MPUPOIHBIX SIBJICHUHN MTyTEM SKCIIEPUMEHTA
U peuieHUs] MPOTUBOPEUUN MEXAY HOBBIMU (PaKTaMH U TEOPETUYECKUMHU MPEANOCHUIKAMU,
OCO3HAHHE POJIM XUMHUHU B PEIICHUU SKOJOTMYECKHUX MpoOJeM, a Takke MpodiemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3JaHUsI HOBBIX TEXHOJOTHI U MATEPHAIIOB.

B mnnane pemienust 3aad BOCIMTAHUS, Pa3BUTUS M COLMAIM3ALUU  O0YYarOMIMXCS
MPUHATBIE TPOrpaMMOM MO XUMHUU MOAXOAbl K OINPEACICHUI0 COACPKAHUS U IOCTPOCHMS
npeaMera mpeaycMaTpuBalT (pOpMUpOBaAaHHE YHUBEPCAIBHBIX YU4EOHBIX ACHCTBUIA, MMEIOIIUX
0a30BoO€ 3HAUCHUE U1 PA3IUYHBIX BUJOB JCATEIBHOCTHU: PElICHUs MPOoOieM, MOUCKa, aHAINU3a U
00paboTkn uWH(pOpMaIMK, HEOOXOJUMBIX MJIA TMPUOOPETCHHs] OIbITAa IPAKTHYCCKON U
HCCIEA0BATEIbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TO3HAHUU XHUMUMU.

B nmpakTuke npenojaBaHus XUMUU KaK Ha ypPOBHE OCHOBHOTO 00I1ero 00Opa3oBaHusl, TaK U
Ha ypoBHe cpeiHero oOmero o0pa3oBaHus, TPH  OINpPENEIEHUN  COJep>KaTeIbHON
XapaKTEePUCTUKU LEeJIeH HW3y4eHHs NIpeIMETa HANpaBlIEHUEM MEPBOCTENIEHHON 3HAYMMOCTHU
TPaJAWLIMOHHO TpHU3HA&TCs (HOpPMHUpPOBAHHE OCHOB XHMHYECKOM Hayku Kak o0OIacTu
COBPEMEHHOTO €CTECTBO3HAHHUS, INPAKTUYECKOM NEATENbHOCTH 4YEJIOBEKAa M Kak OJHOrO W3
KOMIIOHEHTOB MHUPOBOM KynbTyphl. C METOOMYECKON TOYKM 3pEHUs TakoOM TMOJAXOJ K
OTIPENICTICHUIO LIeJIEH U3YUYECHHUSI IIPEIMETA SABIISIETCS BIIOJHE OMPaBJaHHBIM.

CornacHo NaHHOW TOYKE 3pEHMS TJIABHBIMHM LEISIMU HU3y4EHUs MpeaMera «XUMHs» Ha

6azoBom ypoBHe (10 =11 kJ1.) sBASIOTCS:



e (QopMUpOBaHHWE CHUCTEMBl XHMHUYECKUX 3HAHWA KaKk BaKHEHIIEH COCTaBISIOMICH
€CTECTBCHHO-HAYYHON KapTHHBI MUpPA, B OCHOBE KOTOPOU JIEKAT KIIFOUEBBIC MOHSITHS,
(yHIaMEHTaJIbHBIE 3aKOHBI W TEOPUU XUMHUHU, OCBOCHHUE SI3bIKA HAYKH, YCBOCHHE H
MMOHUMAHKUE CYIIHOCTA JOCTYMHBIX OOOOIICHWI MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C HCTOPHUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opMHUpOBaHME W PA3BUTUE NPEICTABJICHUN O HAYYHBIX METOJaX IMO3HAHUS BEIIECTB U
XUMHYCCKUX PEaKIUi, HEOOXOMUMBIX JIJIsi MPUOOPETeHUsST YMEHUN OPHUEHTUPOBATHCS B
MHUpPE BEIICCTB H XUMUYECKHX SIBJICHUH, UMEIOIINX MECTO B MIPHUPOJIC, B MPAKTUICCKOU U
MOBCEIHEBHOM JKU3HU;

e pa3BUTHEC YMCHHH H CIOCOOOB JEATEIBHOCTH, CBS3aHHBIX C HAONIOJCHHEM W
OOBSICHEHHEM XHUMHUYECKOTO OSKCIEPUMEHTa, COOJIONEHHEM TMpaBMJl 0E30MacHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsimy ¢ atuM, copepxkatenibHas XapaKTEpHCTHKA TeJIel W 3a/1a4 U3ydeHHs IpeaMeTa B
MPOrpaMMe 10 XUMHUHU YTOYHEHA U CKOPPEKTHPOBAHA B COOTBETCTBHH C HOBBIMH IIPHOPHUTETAMHU
B CHUCTeME cpeaHero obmiero oOpasoBanus. CerojHsi B MpeENoJaBaHUM XUMHH B OOJIbIIEH
CTCTICHH OTHAETCS TMPEANOYTEHUE TIPAKTHYSCKON KOMIIOHEHTE COJICpXKaHWS OOyJICHHS,
OpPMEHTHUPOBAHHOM Ha TMOJTOTOBKY BBIMMYCKHUKA 0O0II€00pa3oBaTEIbHOM  OpraHu3aIlu,
BIIQJICIONIET0 HE HaOOpOM 3HAaHMM, a (YHKIIMOHATHHOW TPaMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHHSMHU aKTUBHOTO TIOJyYCHUS 3HAHWW W NMPUMEHEHUS WX B PEATLHOM JKU3HH JUIS PEIICHUS
MIPAKTUYECKHUX 3a/1a4.

B cBiI3M ¢ 3TMM TpH HW3yYCHHH TpeaMeTa «XHMHS» JIOMUHUPYIOIIEe 3HAYCHHC
MPUOOPETAIOT TaKue 1eNIU U 3aa4uu, KakK:

ajanranus  OoO0yJamImuXcsl K  YCJIOBHSIM  JWHAMHYHO  Pa3BUBAIONIETOCS  MUDA,
(¢bopMHUpOBaHHE WHTEIJIEKTYyalbHO pa3BUTON JMYHOCTH, TOTOBOM K C€aMOOOpa30BaHHUIO,
COTPYIHHYECTBY, CAMOCTOSITEIbHOMY NPHUHATHUIO TPaMOTHBIX pELIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHre y OOy4YarOMIMXCS KIIOUEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIINN),
HMMEIOIUX YHUBEpPCAIbHOE 3HAUEHHE Ui PA3IMYHBIX BUAOB ACSITEILHOCTU: pelIeHus npooiem,
MOMCKa, aHaimu3a W o0paboTku WHPOpMANHMHU, HEOOXOJAMMBIX MJIsi TPHOOPETEHUS OIbITa
NEeSITeNbHOCTH, KOTOpas 3aHMMAaeT Ba)XHOE MECTO B IMO3HAHUHM XMUMHH, a TAaKKe Ui OLIEHKH C
MO3UIMI HKOJIOTHUYECKOI Oe301MacCHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKHX MIPOLIECCOB
Ha OpraHMU3M 4YeJIOBEeKa U MPUPOIHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, MHTEIUIEKTYAIbHBIX U TBOPUECKUX CHOCOOHOCTEM
oOyyaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO MPHOOpeTaTh HOBBIE 3HAHUS [0 XUMHUU B
COOTBETCTBUU C )KM3HEHHBIMU MOTPEOHOCTAMHU, UCIIOJIB30BaTh COBpeMEHHbIEe HH(GOPMAIIMOHHbIE
TEXHOJIOTUU JUI MOMCKA U aHalKn3a y4eOHON U HayYyHO-NOMYISIPHONW HH(POPMALIMH XUMUYECKOTO
COJICpKAHNUS;

(hopMupoBaHKe U Pa3BUTHE Yy OOYJAIOMIMXCS aCCOIMATUBHOTO U JIOTUYECKOTO MBIIIICHHUS,
HaOMIOJATEIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH MJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy OOydYarommuxcsi YOeXAEHHOCTH B TYMAaHHCTUYECKOW HAaIpaBICHHOCTH
XUMHHM, ©€ BaXHOW POJIM B  pEHICHHH TJI00aJbHBIX  MPOOJIEeM  PalMOHAIBLHOTO
MPUPOIOTONIB30BAHMUS, TOTOTHEHUSI JHEPIeTUUYECKUX PECYpCOB U COXpPaHEHHs] MPHUPOJIHOTO
paBHOBECHS, OCO3HAHHMSI HEOOXOJUMOCTH OEpeXHOTO OTHOIICHHS K MPUPOAE U CBOEMY
3JI0pPOBBIO, a TaK)Ke MPHOOPETEHHUs OTbITA UCTIOIH30BAHUS TONYYCHHBIX 3HAHUU I MPUHATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBI3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

B yueOHOM mnaHe cpemHero ooOiero odpa3zoBaHus mnpeaMer «XuMmus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTu «EcTecTBeHHO-HAYUHbIE PEAMETHIY.

OO1ee yuCIIO YacoB, OTBENEHHBIX IS U3YUEHUS XUMUU, Ha 0a30BOM ypOBHE CpEIHEro
obmiero obpazoBanusi, coctaBisier 68 wacoB: B 10 kmacce — 34 yaca (1 ywac B Henemto), B 11
knacce — 34 vaca (1 gac B HeJento).



COIAEPKAHUE OBYUEHUA

10 KJIACC
OPI'AHUYECKASA XUMUSA

TeopeTnueckne 0CHOBbI OPraHNYeCKOM XMMHH

[Ipenmer opraHu4eckoi XUMHH: €€ BO3HUKHOBEHHME, PA3BUTHE U 3HAUYEHUE B IMOJIyYEHUU
HOBBIX BELIECTB U MaTepuayoB. Teopust cTpoeHus opranndeckux coeaunenuit A. M. byrieposa,
e€ ocHoBHbIe NOJOXEeHHUA. CTPYKTypHbIE (QOPMYIBI OPraHMYECKHX BEIIEeCTB. [ omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o  KilaccuUKalMM  OpraHWYecKkux  BemiectB.  HoMmeHknaTypa
OpraHMYECKUX COEJMHEHUN (cUcTeMaTtuyeckas) W TpHUBHAJIbHbIE HA3BaHUA BaKHEHIINX
MIpe/ICTaBUTENEH KJIACCOB OPraHUYECKHUX BEIIECTB.

DKCclepUMEHTAIbHBIE METO/Ibl M3YYEHHs BELIECTB U MX MPEBPAIICHUI: 03HAKOMIIEHUE C
oOpa3laMu OpraHMYecKUX BEUIECTB M MaTepHallaMd Ha UX OCHOBE, MOJEIUPOBAHUE MOJEKYJ
OpraHMYeCKHUX BELIECTB, HAONIOJEHWE U ONUCAaHHE JE€MOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, O0YTrIIMBaHUE U TOPEHHUE).

Yraesogopoasl

AJKaHBI: COCTaB M CTPOECHHME, TOMOJIOTMUECKMH psAx. MeTaH M 3TaH — HOpocTedInne
MPE/ICTAaBUTENIN aJIKaHOB: (HU3MYECKHEe M XUMHUYECKHE CBOMCTBAa (peakuuu 3aMelleHus u
TOpEeHUs ), HaX0XkIeHHE B IPUPO/JIE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHHUE, TOMOJIOTHYECKUM Psii. DTUIIEH U MPOIUJIEH — MPOCTEeUIne
MPEJICTABUTENIN AJKEHOB: (U3WYECKHEe M XHMHUYECKHEe CBOWCTBA (peaklUud THIPUPOBAHMUS,
raJIor€HUPOBAHUS, TUIPATALIUY, OKUCIICHUS U TIOJMMEpPHU3allin), TOIy4eHuEe U IPUMEHEHHE.

Anxamuensl: OyragueH-1,3 m metunOyraauen-1,3: cTpoeHue, BaKHEHIINE XUMUYECKUE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyKa U pEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOEHHUS, TOMOJIOTHYECKHUU psAn. AIETHICH —
MPOCTEHINNIA MPECTABUTEh AIKUHOB: COCTAaB, CTPOEHHUE, (PU3HUECKIE M XUMUUYECKHE CBOMCTBA
(peakuuu ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyICHHE U IPUMEHEHHE.

Apensbl. benzoun: coctas, cTpoeHue, pu3ndeckre 1 XUMUYECKUEe CBOMCTBA (peakuuu
raJIOTeHUPOBAHUS U HUTPOBAHUS), MIOJIyd€HUE U IPUMEHEHUE. T01yo: cocmas, cmpoeHue,
Qusuueckue u xumuyecKue ceoUCM8a (peakyuu 2an02eHUpPOSanUs U HUMpO8anus), NoyyeHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHYeckass CBsI3b MEXIYy  YIVIEBOJOPOJAMH,
MPUHAUICKAIMMH K Pa3IUYHbIM KJIaCCaAM.

[IpupoaHble UCTOYHUKH YIIIeBOI0poA0B. [IpupoaHblil ra3 u nmomyTHble HEQTSIHBIC Ta3bl.
Hedbts u e& mpoucxoxkaenue. CrnocoObl mnepepabOTKH He(TU: TMEpPeroHkKa, KPEKUHT
(TepMuYeckuil, KaTanuTH4eckuii), muponus. [IpoaykTel nepepaboTku HEDTH, UX TPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yrob U MPOIyKTHI €ro nepepaboTKy.

DKCHepUMEHTaIbHbIE METOJbl M3YUYEHHS] BEUIECTB M UX IMPEBPAIICHUI: O3HAKOMJICHUE C
oOpa3lamMu IIacTMacc, KaydyyKoB U pe3uHbl, Kosuiekuuu «Hedtb» u «YTomabpy, MoaenTupoBaHue
MOJIEKYJ YIJIE€BOJAOPOJOB M TaJOr€HONPOU3BOJIHBIX, IPOBEICHUE MNPAKTHYECKONW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacué€rneie 3anaun.

Bbluncnenuss 1o ypaBHEHUIO XUMHYECKOM peakuuu (Maccel, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BeIeCTBa WJIM NPOAYKTAa pEeakiMH IO M3BECTHBIM Macce, 00bEMY, KOJIHUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB MM MPOJTYKTOB PEAKLIUH).

Kucaopoacoaep:xamme opranu4ecKue coeMHeHHs

[IpenenpHble OAHOATOMHBIE CHHUPTHL. MeETaHON M STaHON: CTpOeHHe, (usnyeckue u
XMMUYECKHE CBOWCTBA (PEaKLIMU C aKTUBHBIMH METaJUIaMHU, TaJIOT€HOBOJOPOJAaMHU, FOpPEHHUE),




npuMeHeHne. BogopoaHbie CBS3M MEXIy MOJIEKyJaMH CIIUPTOB. J|eficTBHE METaHOJIa U STaHOJIA
Ha OpraHMu3M 4YeJIOBEKa.

MHOroaToMHbIe CHUPTHL. DTWICHTJHKOIb M TJIMLEPUH: CTPOCHHUE, (PHU3HUECKHE H
XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO LIEIIOYHBIMU METAJUIAMH, KAUeCTBEHHAS PEaKIis Ha
MHOTOAaTOMHbIE CHUPTHI). /[leficTBue Ha opraHu3Mm denoBeka. [IlpumeHeHue riaulepuHa u
STUJICHTJIUKOJISL.

@deHoI: CTPOCHHE MOJEKYJbl, (U3NYECKHEe W XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anpnerunbl U kemoHwvl. DopManbIeTHA, aleTaIbICTHA: CTpOeHHe, (U3NYECKUE WU
XMMUYECKHE CBOMCTBAa (pEaKkUWW OKHCICHHS W BOCCTAHOBIICHHS, KaueCTBEHHBIC PEAKIINH),
MOJTy4YEeHUE U IPIMEHEHHE.

OmHOOCHOBHBIE TIpeAebHBIE KapOOHOBBIE KUCIOTHI. MypaBbHHAS M YKCYCHAs! KHCIIOTHI:
CTpoeHue, PU3NYecKre 1 XUMUYECKUE CBOMCTBA (CBOMCTBA, 001IME AJIs Kjlacca KUCIOT, PeaKIHs
TepuHKaNNN), TONydeHHe u mnpuMeHeHue. CreapuHOBash W OJICMHOBAas KHCJIOTHI Kak
MIPEJCTaBUTENN BBICIINX KapOOHOBBIX KUCIOT. MblIa KaK COJM BBICIIMX KapOOHOBBIX KHCJIOT,
HX MOIOLIEE ACUCTBHE.

CrnosxHble 3(pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. ['MIPOIN3 CIOKHBIX 3(UPOB.
Kupsl. 'maponns xupos. [Ipumenenne xupoB. bruonornyeckas poJib )KHpOB.

VYrieBojapl: cocTaB, Kiaccuukaiys yrieBoa0B (MOHO-, IU- U MOJUcaxapuasl). [ mroko3a —
MPOCTEHIINI MOHOCaxapuJl: OCOOCHHOCTH CTPOCHHS MOJICKYJbI, (PU3HMUYECKHE U XUMHUUYECKHE
cBoiicTBa (B3aumoaelictBue ¢ ruapokcugoMm wmenu(ll), oxucieHne aMMuayHBIM PacTBOPOM
okcuaa cepeOpa(l), BoccraHOBNIEHHE, OpOXKEHHE TJIOKO3bI), HaXOXKJIEHHE B MPUPOJIE,
puMeHeHue, onosornueckast poib. ortocunTes. PpykTo3a Kak M30MEP TITFOKO3bI.

Kpaxman u nemnionosa kak npupojaHbie noaumepbl. CTpoeHue Kpaxmalia U LEeJUTI0I03bI.
duznyeckue U XuMUYeCcKre CBOMCTBA Kpaxmaia (TUAPOIN3, KaueCTBEHHAs! pEeaKlUs C HOJIOM).

DKClepUMEHTAIbHBIE METOJbl HM3Y4YEHHs] BELIECTB M HUX IMPEBpAIlCHU: IMPOBEACHUE,
HaOMOJIeHNe M OMNHCAHME JAEMOHCTPAllMOHHBIX OIBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakIuy OJHOATOMHBIX CIHUPTOB (OKHcieHWEe dTaHosia okcumoM Menu(Il)), MHOTOATOMHBIX
cnupToB (B3ammojelicTBue rTiuiepuHa ¢ ruapokcuaom wmeau(ll)), ampmerunao (oxucieHue
aMMHadHbIM pacTtBopoM okcuga cepedpa(l) m rumpokcuaom wmenu(Il), B3aumoneiicTBue
KpaxMaja C HOJOM), MpPOBEACHHUE MPAKTUYECKOW pabOThl: CBOMCTBA pacTBOpa YKCYCHOM
KHCIIOTBIL.

Pacuérnble 3anayn.

Bobrunicnenuss mo ypaBHEHHIO XUMHUYECKOW peakiuu (Maccbl, 00bE€Ma, KOJIMYeCTBa
MCXOJHOTO BEIIECTBA MM MPOJAYKTa pPEaKIMH MO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTCcoeprKale OpraHuuecKue COCIMHEHUS.

AMUHOKUCIOTBI Kak aM(doTepHble oOpraHudeckue coenuHeHus. dusznueckue
XMMHYECKHE CBONCTBA AaMHHOKUCIOT (HAa TMpHMepe TIulMHa). buoiornyeckoe 3HaueHUE
aMuHOKHUCIOT. [lenTumpt.

benku kak mpupogHBIE BBHICOKOMOJIEKYISIpHBIE coeluHeHus. llepBuuHasi, BTOpUYHAs U
TpeTHUYHAsi CTPYKTypa OenkoB. XHUMHUYECKHE CBONCTBa OEJIKOB: THAPOIU3, JI€HATypalus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

DKcIepUMEHTaIbHbIE METOJIbl M3YYEHHUsS BELIECTB M WX MpeBpallleHuil: HalOironeHue u
OTHCAaHHE JEMOHCTPAIIMOHHBIX OMBITOB: JEHATypaluss OENKOB MpU HarpeBaHUH, IIBETHHIC
peaxiuu OeIKoB.

BbicokoMoieKyIsIpHbIE COeTHHEHHSs

OCHOBHBIE TOHATHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEAMHEHHI: MOHOMEp, MOJIMMED,
CTPYKTYpHOE 3BEHO, CTENEeHb NOJMMEpH3allMu, CPeIHsst MojekyispHas macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETMHEHUI — MOJIMMEpU3aLus U MOJTUKOH ICHCAIUS.



OKCIepUMEHTAJIBHBIE METO/Ibl M3YYEHUsl BELIECTB U MX MPEBpAIICHUN: O3HAKOMIIEHUE C
o0pa3iaMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB.
MexnpeaMeTHbIe CBA3H.
Peanu3zanus MmexxnpeaMeTHBIX CBS3ed IPU U3y4eHMM opraHudeckoi xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOLINX €CTECTBEHHO-HAYYHBIX MMOHATHIHA, TaK U
MOHATHH, SABJISIOUUXCA CUCTEMHBIMU I OT/IEIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.
OO0mue ecTecTBEHHO-HAyYHbIE TOHSTHS: SBJICHUE, HAY4YHBIH (PaKT, THUMIOTE3a, 3aKOH,
TEOpHsi, aHaIW3, CHUHTE3, KiIacCH(UKaMs, MEePUOJUYHOCTh, HAOIIOACHHE, HW3MEpEHHE,
AKCHEPUMEHT, MOJIETMPOBAHNUE.
®dusnka: MaTepusi, JHEpPIus, Macca, aTOM, JIEKTPOH, MOJIEKYJIA, SHEPIeTUYECKUI YPOBEHbD,
BEIIECTBO, TEJNO, 00BEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PM3MUECKUE BEITUYMHBI U €AUHUIIBI
UX U3MEpPEHUSI.
buonorus: kierka, opranusM, Ouocdepa, oOMEH BeIIECTB B OpraHuzme, (HOTOCHHTES,
OMOJIOTMYECKU aKTUBHbIE BellecTBA (OENKU, YIIIEBOIbI, XKHUPHI, (PepMEHTHI).
I'eorpadusi: MuHepaibl, TOpHBIE TOPOJIbl, MOJIE3HBIE MCKOMAEMbIE, TOIUIMBO, PECYPCHI.
TexHosorus: NUIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHAIILHOTO MUTAHUS, MOIOIINE CPEJICTBA,
JIEKapCTBEHHbIE U KOCMETUUYECKUE IIPEnapaThl, MaTepuabl U3 HCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUA

Teoperuyeckne 0CHOBbI XUMHUH

XUMHYEeCKUN dJeMeHT. AToMm. Sapo aroma, H30TOIBI. DJEKTpOHHAs 000J0YKa.
DHepreTuyecKre ypoBHH, TOAYPOBHH. ATOMHBIE OpOUTaH, s-, P-, d- 3geMenTsl. OcOOEHHOCTH
pacnpeziesieHus: 3JIEKTPOHOB MO OpOHUTANIsIM B aromMax 3JIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

[Tepuonnueckuii 3akoH u Ilepuonuueckass cucrtema XuMmudeckux siaeMmeHToB J[. U.
MenpeneeBa. CBsi3b NEpPUOAMYECKOrO0 3akoHa U llepuoguyeckoil CUCTEMBI XMUMHYECKUX
anementoB JI. M. MeHzeneeBa ¢ COBPEMEHHOW TEOpHEH CTPOEHHS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMU MPOCTHIX U CIOKHBIX BEILIECTB
[0 TpyInaMm U neprojaM. 3HaU€HHUE MTEPUOIUYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BemiecTBa. XHUMHYeCKas CBs3b. Buabl XuUMHYeCKOW CBSI3M (KOBaJeHTHAs
HEMoJIApHas W TOJIApHasi, WOHHAs, MeTajindeckas). MexaHu3Mbl 00pa3oBaHUs KOBAJIEHTHOM
XUMHUYECKON CBs3M (0OOMEHHBIH U JOHOPHO-aKIENTOPHBIN). BomoponHas cBs3b. BameHTHOCTS.
DneKkTpooTpUulaTebHOCTh. CTenenb OKUciieHns. IOHbI: KATUOHBI U AHHOHBI.

BemiectBa MOJIEKYISIPHOTO UM HEMOJIEKYJISIPHOTO CTPOEHHUs. 3aKOH IOCTOSIHCTBA COCTaBa
BelllecTBa. THUIBI KPUCTAUNIMUECKHX PEHIETOK. 3aBUCHUMOCTh CBOMCTBAa BEIIECTB OT THUIIA
KPUCTAUIMYECKON PEIIETKHU.

[lonarue o qucnepcHbIx cucremax. MIcTUHHBIE M KOJIOMAHBIE pacTBOpBl. MaccoBast 10Jis
BEILIECTBA B pacTBOpE.

Knaccudukanuss HeopraHmyeckux coeauHeHuil. HomeHkmatypa HeopraHW4ecKuX
BemlecTB. ['eHeTHyeckass CBSI3b HEOPraHUYECKHX BEUIECTB, MNPUHAUIEKAIIUX K Pa3IUYHBIM
KJlaccam.

Xumuueckas peakius. Krnaccudukanuss XUMUYECKHMX pEaklUUid B HEOPraHMYECKOW W
OpraHMYEeCKON XMMHUU. 3aKOH COXPAaHEHHMsI MacChl BEILIECTB, 3aKOH COXpPAaHEHUsl U MPEBPAILCHUS
SHEPTrUM NMPU XUMUYECKUX PEAKIIMSIX.



CkopocTh peakinuu, €€ 3aBHCUMOCTh OT Pa3NHuHBIX (pakTopoB. OOpaTHMBbIE pEaKIUH.
Xumuyeckoe paBHOBecue. DaKTOPHI, BIUAIONIME HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[Tpunnun Jle HlaTense.

Onexrponutnueckas aucconuanusa. CuibHele U cnadbie MeKTpoiauThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHUCJIasA, HEUTpaIbHAas, IIEI0OUHAS.

OKHCITUTENIBHO-BOCCTAHOBUTENILHBIE PEAKITUH.

DKCHEepUMEHTAIbHBIE METOJbl M3YUYEHHUsI BEIIECTB M HMX MPEBpAIICHUUN: JEMOHCTpPALIHS
tabimn «[lepuonudaeckass cucrema xumudeckux snemeHToB J[. M. MeHneneeBa», m3ydeHue
MOJIEJIe KPUCTAUTMYECKUX PEIIETOK, HAONIOJCHUE U OINHCAHHE JEMOHCTPAIIMOHHBIX U
mab0paTOPHBIX OMBITOB (pa3joKEHUE IEePOKCHIA BOJOPOJa B TPUCYTCTBHH KaTallM3aTopa,
OTpeieJICHUE CPelbl PACTBOPOB BEIIECTB C IMOMOIIBIO YHUBEPCATBHOIO WHIMKATOPA, PEaKINU
MOHHOTO OOMEHa), NMPOBEJEHHE IMPaKTUYECKOW paboThl «BiusHue pa3nuyHbIX (aKTOpPOB Ha
CKOPOCTh XUMHUUYECKOU PEaKIIUM.

Pacuérnbie 3agaum.

Pacuérel o ypaBHEHUAM XMMHUYECKUX PEAKIIUA, B TOM YHUCIIE TEPMOXUMUYECKUAE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM TOHSATUS «MACCOBAsI IOJISI BEIIIECTBAY.

Heoprannueckasi xumus

Hemeramnel. Ilonoxenune HemetaiioB B Ilepuonnueckod cUCTEME XUMHYECKHX
anemenToB JI. . MenneneeBa W OCOOCHHOCTH CTpOEHHUsS aToMoOB. (DU3MYECKHE CBOWCTBA
HEMETAJJIOB. AJUIOTPOTIHS HEMETAJUIOB (Ha IPUMEPEe KUCIIOPoia, cepbl, hocdopa u yrieposa).

XWMHUYECKHE CBOMCTBA BAXHEUIITUX HEMETAJJIOB (TajoreHOB, Cepbl, a3oTa, (ocdopa,
yTJIepo/ia M KPEMHUS) M MX COCTMHEHUN (OKCHUJIOB, KHCIOPOICOACPKAITUX KUCTIOT, BOIOPOTHBIX
COEIMHEHUH).

[IpumeHeHne Ba)XHEUITNX HEMETAIIOB U UX COCMHEHUH.

Mertamnel. [lonoxenue meramnoB B [leproanueckod cucreMe XUMUYECKUX 3JeMEeHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOSHHUS SJEKTPOHHBIX 000JI0YEK aTOMOB MeTayuioB. OOmue
¢u3mdeckue cBoiicTBa MeTaioB. CIUIaBhl METAIOB. DIJIEKTPOXMMHUYECKUN PAJl HAMPSHKCHUMA
METaJLIOB.

XWMHUYECKHE CBOWCTBA BAKHEHIIMX METAUIOB (HATPUH, KajdWi, KaJbIIMA, MarHum,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHUN.

O61ue crocoObl mostyueHus: MeTajuioB. [IpruMeHeHrne MeTasioB B ObITY U TEXHUKE.

DKCIIepUMEHTAIbHBIE METOJbl M3Y4YCHHs] BEUIECTB U UX MPEBpallCHUN: H3YyUYCHUE
KOJUIeKIIMH «MeTajulbl U CIUIaBb», 00pa3lioB HEMETAJUIOB, PEIIeHHE HKCIEePUMEHTaIbHBIX
3ama4, HaOMIOJIGHWE W ONHCAaHWE JIEMOHCTPAIMOHHBIX UM  JIa0OpaTOPHBIX  OIBITOB
(B3auMoeiicTBUE TUIPOKCHIA ATIOMUHHUS C pAacTBOpaMHU KHUCIOT U IeJoYeil, KaueCTBEHHbIC
peaKuu Ha KaTHOHBI METAJLIOB).

Pacuérnbie 3amaun.

Pacuérbl maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wid 00bEMY OJHOTO U3 YYaCTBYIOIIMX B PEaKIMU BELIECTB, pacuéThl Macchl (00BEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus v JKU3Hb

Ponp xumuu B oOecrieyeHIH SKOJIOTUYECKOM, IJHEPTeTUYECKOM U MUIIEBOM 6E€30MacHOCTH,
pa3BuTUU MeAulMHbL [loHSATHE O Hay4YHBIX METOJax IIO3HAHUS BEIIECTB U XUMHUYECKHUX
peaKiui.

[IpencraBnennss 00 OOMIMX HAaydyHBIX MPHUHIMIAX T[POMBIIUIEHHOTO TOXY4EHUs
BOKHEMIIINUX BEUIECTB.

UenoBek B MHpE BEIIECTB U MAaTEpUAJIOB: BAa)KHEWILIME CTPOUTEIBHBIE MaTepHalbl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KPacKH, CTEKJIO, KepaMHKa, MaTepHaybl JUIsl SJIEKTPOHUKH,
HaHOMATePHUAJIbl, OPraHUYEeCKHE U MUHEPATbHBIC yI0OpEHUS.

XuUMHUS U 3I0pOBbE UEJIOBEKa: IMpaBWja HCIOJIb30BAHUS JIEKAPCTBEHHBIX IPENaparTos,
MpaBuiIa 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XMMHUU B TIOBCETHEBHOM JKU3HH.



MexnpeaMeTHbIe CBA3H.

Peanuzanus MEXIpEeIMETHBIX CBSI3€H MPH M3YUYEeHUH OOIIEH M HEOPraHMYECKOW XMMHUU B
11 kmacce ocymecTBIsIETCS Yepe3 MCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX TOHSTHUH,
TaK U MOHATUH, SBISAIOIIUXCA CUCTEMHBIMU Ul OT/AEIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1iue ecTecTBEHHO-HAy4HbIE IOHATHSA: HayyHbId (DakT, TUIOTE3a, 3aKOH, TEOpPHUs,
aHanM3,  CHHTE3,  KiIacCcH(uKauus,  NEPUOJUYHOCTh,  HAONIONEHHWE,  SKCIIEPUMEHT,
MOJEIUPOBAaHUE, U3MEPEHUE, SIBICHHUE.

®usnka: marepusi, dHEprus, macca, aroM, 3JEKTPOH, IPOTOH, HEUTPOH, HMOH, HU30TOI,
PaZvo0aKTUBHOCTb, MOJIEKYJIA, SHEPIE€TUUECKUN YypOBEHb, BEILECTBO, TEJIO, 0OBEM, arperatHoe
COCTOSIHUE BEILECTBA, (PU3NYECKUE BEJIMYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHusM, 3KOCUCTeMa, Ouocdepa, MaKpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

I'eorpadust: MuHepabl, TOpHbIE OPO/IbI, TIOJE3HBIE UCKOTIAEMBbIE, TOTINBO, PECYPCHI.

Texnonorus: XUMHYECKasi  MPOMBIIIJIEHHOCTb, MeTaJyprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BO/ICTBO, MUIIeBast
MIPOMBIIIJIEHHOCTh, (apMaleBTUYeCKasi IPOMBIIUIEHHOCTb, IPOU3BOACTBO KOCMETHUECKUX
MpernapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTE€pUANIOB, JJEKTPOHHAS] MPOMBILIUIEHHOCTD,
HAHOTEXHOJIOTHH.



IIJTAHUPYEMBIE PE3VYJIbTATBI OCBOEHHMS [TPOI' PAMMBI 110 XMMHUHA
HA BA30BOM YPOBHE CPEJHEI'O OBIIEI'O ObPA3OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yabTaraM OCBOCHHUS OOyJarOIIUMUCS
IIPOrpaMM CpeHero oouiero oOpa3oBaHMsl (JIMUHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM).
Hayuno-meroanueckoii OCHOBOM [uisi pa3paOOTKU IUIAHUPYEMBIX pE3YJIbTaTOB OCBOCHMS
[IPOrpaMM CpeIHEro oOuiero o0pa3oBaHusl ABJISETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B CcOOTBETCTBMM C CHCTEMHO-AEATEILHOCTHBIM TIOJXOJIOM B CTPYKTYPE JHMYHOCTHBIX
pe3yibTaTOB OCBOCHMS mpeaMmera «XHMHs» Ha YpPOBHE cpenHero oOmiero o0Opa3zoBaHUs
BbIJIEJIEHBI CIIEIYIOIIHNE COCTABIISIIOIINE:

O0CO3HaHUE OOYUYAIOIIMMUCS POCCHUMCKON TpakJIaHCKOW MJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HAJIMYHE MOTUBAIH K 00YUEHHIO;

L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEXKIEHHH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJAULIUi 0a30BON HAyKU XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOy4aromMXcsi pyKOBOJICTBOBAaThCS B CBOEH NEATEIbHOCTH
[IEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMH, MPHUCYIIUMH IIEJIOCTHOH CHCTEME XHUMHYECKOTO
o0pa3oBaHUs;

HaJM4uue TMPAaBOCO3HAHMS SKOJIOTMUYECKON KyJIbTypbl M CIIOCOOHOCTM CTaBUTh €I U
CTPOWTH KU3HEHHBIC TIAHBI.

JIM9HOCTHBIE PE3YNbTaThl OCBOCHHS IpeaMeTra «XHMHUs» JIOCTUTAIOTCS B EIHHCTBE
yu4eOHOH M  BOCHHMTATEIBHOM JEATENbHOCTM B COOTBETCTBUM C TI'yMaHMCTUYECKUMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH LIEHHOCTAMH M HJACAIaMU POCCHHCKOTO
IPaXJaHCKOTO OOILIeCTBa, NPUHATBIMU B OOILIECTBE HOpPMaMHM M MpaBWIaMH IOBEICHU,
CIOCOOCTBYIOIIMMHU TPOLIECCaM CaMOINO3HAHUS, CaMOPa3BUTHsI U HPABCTBEHHOI'O CTAHOBJICHMS
JTUYHOCTH 00YyJaIOITUXCSl.

JIMYHOCTHBIE pe3ynbTaThl OCBOCHMS MpeaMeTa «XHUMUs» OTpaxarT c(HOPMHUPOBAHHOCTh
ONbITa I[O3HABATEIbHON M MPAKTHUECKOM JEeSATEIbHOCTH OOYYaIOUIMXCS 10 pean3aliu
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpakIaHCKOro BOCIIUTAHUS

0CO3HaHMs 00YJarOIMMUCS CBOUX KOHCTUTYLIMOHHBIX MPaB U 003aHHOCTEH, YBAXKEHUSI K
3aKOHY U NPaBONOPAIKY;

IIPEJCTABICHUS O COLIMATIBHBIX HOPMAaX U MPaBUJIaX MEXJIMYHOCTHBIX OTHOLIEHUH B
KOJIJIEKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOMN AEATEIILHOCTH MPHU CO3AAHUU YUEOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

COCOOHOCTH MOHUMATh U IPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTUKY U apT'yMEHTBI JPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ TENBHOCTH;

2) IATPUOTHYECKOT0 BOCIIUTAHUS:

LIEHHOCTHOTO OTHOULIEHHS K HCTOPUYECKOMY W HAy4YHOMY HACJIEeIUI0 OTEYECTBEHHOU
XUMUH;

YBaKEHHsI K IpOLEcCY TBOpPYECTBA B OONACTH TEOPUH M NPAKTUYECKOTO NPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTH)KEHHUS HAYKH €CTh Pe3ylbTaT JJIUTEIbHBIX HAOII0AEHUl,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TPY/a YUEHBIX U PAKTUKOB,;

UHTEpeca M T03HABATEIbHBIX MOTHBOB B TMOJYYEHMM M TOCJIEIYyIOUIeM aHajlu3e
uH(pOpMAIIUU O IEPETOBBIX TOCTUKEHUAX COBPEMEHHOMN OTE€UECTBEHHOW XUMUMU;

3) IyXOBHO-HPABCTBEHHOT 0 BOCITUTAHMSA:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOTO MTOBEICHUS;



CIIOCOOHOCTH OIICHMBATh CHTYallUH, CBSI3aHHBIE C XWMUYECKUMHU SIBIICHUSMHU, H
MPUHUMATh OCO3HAHHBIE PEIICHHS, OPUEHTUPYSICh HAa MOPAIBbHO-HPABCTBEHHBICE HOPMBI U
IIEHHOCTH;

FOTOBHOCTH OLICHMBATh CBOE IMOBEJCHUE W MOCTYIIKM CBOMX TOBApHUIIEH € MO3ULUN
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE MOCIIEACTBUN STUX MOCTYIKOB;

4) popMupoBaHHs KYJIbTYPbI 310POBbSI:

[MOHUMAaHMs LIEHHOCTEW 30pOBOro U 0€301acHOro oOpasa *KU3HU, HEOOXOIAUMOCTH
OTBETCTBEHHOTO OTHOIIICHUSI K COOCTBEHHOMY (PU3MUECKOMY U TICUXHYECKOMY 3/I0POBBIO;

COOJTIOICHUS TIPaBMIT OE30TTACHOTO OOPAIEHHS C BEIIECCTBAMHE B OBITY, TOBCEIHEBHOM
YKU3HHU U B TPYIOBOM JEATEIHHOCTH,

MOHUMAHMS I[ICHHOCTH TPaBUJ WHIUBUYAJbHOTO U KOJUIGKTMBHOTO O€30MacHOro
TOBEJICHUS B CUTYAITUSX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIFOJICH;

OCO3HAHUS MTOCJIEICTBUIN W HETIPUATUS BPEIHBIX MPUBBIYEK (YIOTPEOICHUS aTKOTOJIS,
HapKOTHUKOB, KYpeHUs);

5) Tpy10BOr0 BOCIIUTAHHUS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B y4€OHO-HUCCIIENOBATENbCKOW  JESITEbHOCTH,
00I11I€CTBEHHO TMOJIE3HOM, TBOPUYECKOM U APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha aKTHBHOE YYacTHE€ B PEHICHUH MPAKTHYECKUX 3aJad  COIMAIBHOM
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIBI);

HWHTEpeca K MPaKTUYECKOMY M3YUEHUIO MpodeccHil pa3iMuyHOTO Poja, B TOM YHUCIE Ha
OCHOBE TIPUMEHEHHS IPEIMETHBIX 3HAHUMN 110 XUMUU;

YBaXXEHUS K TPYILY, JIOJIIM TPYyia U pe3yabTaTaM TPYJAOBOH JEATEIHHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBHUAYAIBHON TPAEeKTOPUH OOpa3oBaHUs,
Oynymei nmpodeccun U peann3aniid COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBA;

6) 3K0JIOrHYeCcKOro BOCIIUTAHUS

9KOJIOTHUYECKH 11eTIeCO00pPa3HOT0 OTHOIIEHUS K MPUPO/IE, KAK UCTOYHHUKY CYIIIECTBOBAHUS
JKH3HH Ha 3eMIIe;

MMOHUMAaHMSI TJI00AJTLHOTO XapaKTepa IKOJOTHUYSCKUX MPOOIEM, BIUSHUS YKOHOMUYECKHUX
MIPOIIECCOB HAa COCTOSTHUE IPUPOTHOM U COITUATBHOM CpeIbl;

0CO3HAHUs HEOOXOAUMOCTH UCIOJIB30BAHUS JOCTHKCHUM XUMUU JIJIs PEIICHHS BOIIPOCOB
PaIMOHAIBHOTO TPUPOI0IIOIH30BAHNS,

AKTUBHOTO HENPUATHS JCUCTBUH, NMPUHOCSIIUX BpEJ OKPYKAIOIICH NPHUPOIHOU Cpene,
YMEHHUS TPOTHO3UPOBATh HEOJArOMPUSITHBIC YKOJOTUUYECKHE TIOCISACTBUS MPEIIPUHUMAESMBIX
JEUCTBUI U MPEIOTBPAILATH UX;

HaJU4HUsl Pa3BUTOTO SKOJOTHYECKOTO MBIIUICHHUS, SKOJOTHYSCKON KYJIBTYPHI, OIBITA
NESITeTbHOCTH  DKOJIOTUYECKON  HAmNpaBICHHOCTH, YMEHHUS pPYKOBOJCTBOBaTbCS HMHU B
M03HABATEIbHON, KOMMYHUKATUBHON U COIIMAILHOM MPAKTHUKE, CIIOCOOHOCTH M YMEHHS aKTUBHO
MPOTHBOCTOSATH HJICOJIOTUN XeMo(oOuu;

7) HEHHOCTH HAYYHOI'0 MO3HAHMSI:

c(OpPMUPOBAHHOCTH  MHUPOBO33PEHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY  YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHH CrenuUKd XUMHHM KaK HayKd, OCO3HaHus e€ ponu B (GOPMUPOBAHUU
paIMOHAIBFHOTO HAYYHOTO MBIIIICHHS], CO3/IaHUH 1IETIOCTHOTO MPEACTABIECHUS 00 OKPYKAIOIIEeM
MHpE KaK O €IMHCTBE MPUPOJBI M YEIOBEKA, B MO3HAHWU MPUPOJHBIX 3aKOHOMEPHOCTEH M
pelieHny mpooieM COXpaHeHUs TPUPOJTHOTO PAaBHOBECHS;

yOexXAEHHOCTH B 0COOON 3HAYMMOCTH XUMHUHU JUISI COBPEMEHHOU IMBHIIM3AIUHM: B €€
T'YMaHUCTHYECKOW HAIPaBICHHOCTH M BAXXHOM POJU B CO3JaHUM HOBOW 0a3pl MaTepualbHOMN
KYJIBTYpBI, PeICHUH TI00aTbHBIX MPOOIEM YCTOMUMBOTO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTHUECKOM, MUIIEBON U AKOJIOTUYECKON OE30MaCHOCTH, B PA3BUTUU MEIUIUHBI,



o0ecreyeHn! YCIOBHH yCHEIIHOTO TPy/ia U 9KOJIOTMYECKH KOM(POPTHOM KU3HU KaXKJIOTO YJICHA
0O0I1IeCTBA;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: IIOHUMAaHUsA CYIIHOCTHM METOJIOB IIO3HAHMS,
UCTOJb3YEMBbIX B €CTECTBEHHBIX HayKaxX, COCOOHOCTH HCIIOJIb30BaTh MOJIydaeMble 3HAHUS IS
aHamM3a U OOBSCHEHMS SBJICHUI OKpPYXAIOIIEro MHpa W MPOUCXOIAIIMX B HEM HM3MEHEHH,
YMEHHUS ieTaTh 000CHOBAHHBIE 3aKII0YEHHSI HA OCHOBE HAay4YHBIX (DaKTOB U UMEIOLUXCA JTAHHBIX
C LEJBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIFHO MCIOJIh30BATh XUMUYECKHAE 3HAHUS JUIS PEIICHHs Tpo0ieM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U MCCIIEIOBATEIbCKON JESTEIHOCTH;

FOTOBHOCTH M CHOCOOHOCTHM K HENpPEpPhIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIyYEHHIO HOBBIX 3HAaHMM II0 XMMHM B COOTBETCTBMH C JKU3HEHHBIMH
MOTPEeOHOCTSIMU;

UHTEpeca K OCOOEHHOCTSIM TpyAa B pPasiIMuHBIX cdepax MnpodeccuoHanbHON
NESATEIBHOCTH.

METAINIPEIMETHBIE PE3YJIbTATHI

MertanpeaMeTHble pe3ynbTaThl OCBOCHHS y4eOHOro IpenMera «XUMHUS» Ha YpPOBHE
cpenHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HaYUMble s (POPMHUPOBAHUS MHUPOBO33PEHUS OOYYAIOMIMXCS MEXKIUCIUILINHAPHbBIE
(MexTpeMETHbIE) 00IIIeHAayYHbIE TOHATHS, OTPAXKAIOINe IeIOCTHOCTh HAYYHON KapTHUHBI MHUpa
)51 CHeI_[I/I(i)I/IKy MCTOJIOB ITO3HAHUA, UCIIOJB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepI/Iﬂ, BEUICCTBO,
SHEprusi, SBJCHHE, MPOLECC, CUCTeMa, Hay4dHbIH (haKT, MPUHIMIL, TUIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCIel0BaHue, HAOMI0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U ApPYTrHe);

yHHUBEpcalbHble  y4eOHble  JedcTBUA  (TIO3HaBaTeNbHBIE, KOMMYHUKaTUBHbBIE,
peryiasTuBHBIC), obecrneunBaronie (opMupoBaHue (GYHKIIMOHATBHON TPAMOTHOCTH |
COLIMANIHOM KOMIETEHIIMH 00y4JaroLuXcs;

CIIOCOOHOCTh ~ OOY4alOIIMXCS ~ HMCIHOJIb30BaTh  OCBOCHHBIE  MEXAMCLUUIIMHAPHBIC,
MHPOBO33PEHYECKUE 3HAHUS U YHUBEpCAJbHble Y4eOHBbIC ICHCTBUS B IO3HABATENbHON U
COLIMANILHON MPAKTHKE.

MertanpeaMeTHble pe3ylbTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU Yy4E€OHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYISTUBHBIMH JICHCTBUSMU.

OBiaeHHe YHUBEPCAJbLHBIMYU Y4eOHBIMU O3HABATEIbHBIMU /1€ CTBUSIMM:

1) 6a3oBble JOrHYeCKHe el CTBUS:

CaMOCTOSITENIbHO  (DOPMYJIUPOBAaTh M aKTyallu3UpOBaTh MpoOJIeMy, BCECTOPOHHE €€
paccMaTrpuBaTh;

OTpEeNeNATh LEeIN ACATEeIbHOCTH, 3a/laBas MapamMeTpbl U KPUTEPUU HUX JOCTHDKCHHS,
COOTHOCHUTH Pe3yJbTaThl ACSITEILHOCTU C TIOCTABJICHHBIMU IIEJISIMU;

WCII0JIb30BAaTh TMPHU OCBOCHWU 3HAHUN NPUEMBI JOTHUYECKOTO MBILIUICHUS — BBIICISTH
XapakTepHble TPHU3HAKK TOHSATUH M yCTAaHAaBIMBAaTh MX B3aUMOCBS3b, HCIOJb30BATh
COOTBETCTBYIOIINE MOHITHS I 00BACHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHUH TSI KIacCU(UKALIUY BEUIECTB U XUMUYECKHUX PEaKIIUi;

yCTaHABIUBATh MPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SBICHHUSIMU;

CTpPOWTH JIOTHYECKUE pacCyXJeHus (MHAYKTUBHBIC, JEAYKTUBHBIE, MO aHAIOTUH),
BBISIBIISITh 3aKOHOMEPHOCTH U MPOTHBOPEYHS B PACCMaTPUBAEMBIX SIBICHUSX, (GOPMYIHUPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MIPUMEHSTH B MpoIlecce MO3HAHMS, HCIONb3yeMble B XUMUU CHUMBOJHMYECKHE (3HAKOBBIC)
MoJenu, mpeoOpa3oBhIBaTh MOAETHHBIE MPEACTABICHHS — XUMHUYECKUN 3HAK (CHMBOJ) 2JIEMEHTA,
XUMHuueckas ¢GopMmyna, YpaBHEHHE XUMHUYECKOW peakuud — TpPH pPEHIeHUH YUeOHBIX
MO3HABATEIBHBIX U MPAKTUYECKUX 3a7ad, MPUMEHITh Ha3BaHHBIC MOJETbHBIC MPEICTABICHUS
JUTS BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUECKUX PEAKIUH.



2) 6a30Bble HCCIE0BATEIHLCKHE JIefiCTBHA:

BJIQJIETh OCHOBAMM METOJIOB HAYYHOI'O IO3HAHMSI BEILECTB M XUMHUYECKHX pPEaKIIMIA;

(dbopMynUpOBaTh ENU U 33J]a4d MCCIIEJOBAHNUS, UCIIOIB30BATh IOCTABJICHHBIC U
CaMOCTOSITENIBHO CPOPMYTUPOBAHHBIE BOIPOCHI B KAUECTBE WHCTPYMEHTA MO3HAHHS M OCHOBBI
11t POPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABUIIBHOCTH BBICKA3bIBAEMbIX CY)KJICHHIA;

BJIQJIETh HaBBIKAMH CaMOCTOSITEIIBHOTO IUIAHUPOBAHUS U TPOBEACHUSA YUYEHHUECKUX
HKCTIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUsSI HAOJIOAATH 32 XOJIOM IIPOIECCa, CaMOCTOSITEIBHO
MIPOTHO3UPOBATh €ro pe3yiabTar, (OPMYIMPOBaTh OOOOMIEHUS W BBIBOABI OTHOCHUTEIEHO
JOCTOBEPHOCTH PE3YIHTATOB MCCIEIOBAHUSA, COCTABIATH OOOCHOBAHHBINA OTYET O MPOJCTAHHON
pabore;

npuoOpeTaTh ONBIT YYECHHYECKOW MCCIeIOBATENbCKOW M TPOEKTHOW JEATENbHOCTH,
MPOSIBIIATh CHOCOOHOCTP M TOTOBHOCTh K CaMOCTOSITEIbBHOMY IIOMCKY METOJIOB pELIEHUS
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHbIX METOJOB [TO3HAHUSI.

3) pa6oTa c ungopmanmeii:

OpUEHTHUPOBATbCA B DPA3NIMYHBIX HMCTOYHMKAX HHGpoOpMauuu (HAy4YHO-TOMYyJsIpHas
JuTepaTypa XMMHYECKOIO COJEep)KaHWs, CIpaBOuYHbIe 1ocoOusi, pecypcbl WHTepHera),
aHAJIM3UPOBaTh HH(OPMALMIO PA3NUYHBIX BHUAOB U (OpPM MpPEACTABICHUS, KPUTHUECKU
OIICHHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTH;

(dbopMynupoBaTh 3ampochl U MPUMEHSTh pPA3IUYHbIE METOJBl MPH TOUCKE U OTOOpE
nHpopmalny, He0OXOAUMOM /IJIsl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIA;

MPUOOPETaTh OMBIT MCIOJIb30BAaHUS MHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANIbHYIO (JOpMY MpeICTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIOJb30BaTh HAYYHBIH $A3BIK B KAauyecTBE CpPEACTBA IpU paboTe C XUMHUYECKOH
nHpopMaluel: MPUMEHATh MEXKNpeaMeTHble (pu3nueckne W MaTeMaTHYECKHWE) 3HAKH |
CUMBOJIBI, (popMyITbl, a0OpEeBUATYPBI, HOMEHKIIATYPY;

UCIOJb30BATh U IPE0OPA30BHIBATh 3HAKOBO-CUMBOIMYECKHE CPEICTBA HATIISTHOCTH.

OgiaieHNe YHMBEPCATbHBIMH KOMMYHUKATHBHBIMH JeiiCTBUAMU:

3aJaBaTh BOIPOCHI MO CYILECTBY OOCYKAaeMOM TeMbl B XOJ€ AUajora W/Wiu JTUCKYCCHH,
BBICKa3bIBaTh HUJAEH, (OPMYIUPOBATE CBOM MPEIIOKEHHS OTHOCUTEIBHO BBINOJHEHUS
IIPEUI0KEHHOH 3a/1auH;

BBICTYIIaTh C INpE3eHTaluell pe3y/lbTaTOB I03HABATENILHOW JEATEIbHOCTH, HMOJTY4YEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHUKAMU IIPU  BBIINOJIHEHUH XUMHUYECKOTO
SKCIEPUMEHTA, IPAKTUYECKOH pPabOThl MO MCCIEJOBAHUIO CBOICTB M3Yy4aeMbIX BEILECTB,
peanu3anuu y4eOHOro NpoeKkTa U (OpPMYIUpPOBaTH BBIBOJBI 10 PE3YJbTaTaM IMPOBEIEHHBIX
UCCIIEIOBAaHU ITyTEM COTJIaCOBaHMsI MO3ULIMI B X0J1€ OOCYXJICHUS 1 OOMEHAa MHEHUSIMHU.

OsJiajieHNe yHHBePCAJbHBIMHU PeryJsiITHBHBIMU /1€l CTBUSIMH:

CaMOCTOSITEJIBHO IUIAHUPOBATh U OCYILECTBIIATH CBOIO IMO3HABATENIBHYIO JAEATEIbHOCTD,
onpenenss €€ Lenu M 3aJa4d, KOHTPOJIMPOBATH U MO Mepe HEOOXOJIUMOCTH KOPPEKTUPOBATh
Ipe/UlaraéMblii alropuT™M AEHCTBUM IPU BBINOJHEHUU Y4E€OHBIX M MCCIEIOBAaTEIbCKHX 3a/ad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CIOCOO MX pelIeHUs ¢ YYETOM HOJIY4YEHUs] HOBBIX 3HAHUIH O
BEIIECTBAX U XUMUYECKUX PEAKIIMAX;

OCYILECTBIIAITh CAaMOKOHTPOJIb CBOEM JIEATENBHOCTM HAa OCHOBE CaMOaHalIM3a W
CaMOOIICHKH.

INPEIMETHBIE PE3YJIbTATBI

10 KJIACC



[IpeameTrHbie pe3ynbTaTbl OCBOCHHUS Kypca «OpraHuueckass XuMUSD» OTPaKaIOT:
c(hOPMHUPOBAHHOCTH TPEACTABICHUN O XUMUYECKOW COCTABIISIONIEH €CTeCTBEHHO-
HAyYHOW KAapTUHBI MUpPA, POJIM XUMHH B TIO3HAHWU SIBICHHA TPHUPOJABI, B (HOPMUPOBAHUU
MBIIIICHUSI U KYJIbTYPhl JHUYHOCTH, €€ (PYHKIMOHAIBHON TI'PaMOTHOCTH, HEOOXOJUMOU ISt
pEelICHHUS TPAKTHYECKUX 3a/7ad M DKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHUS K CBOEMY

3I0POBBIO U TIPUPOTHON Cpe/IE;

BJIAJICHUE CUCTEMOM XUMHUUYECKUX 3HAHUH, KOTOpAas BKIIOYAET: OCHOBOIOJIATAKOIINE
MOHATHS (XMMHUYECKUN 3JIEMEHT, aTOM, 3JIEKTPOHHAs 000J0YKa aToMa, MOJICKYJa, BAJICHTHOCTD,
AJIEKTPOOTPHUIIATEIILHOCTh, XHMHYECKasi CBsI3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpaméHHas), MOJIb, MOJSIpHAs Macca, MOJSIPHBIA O0BEM, YIVIEPOJMHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYINIa, PaguKaid, W30MEPHs, H30MEpbI, TOMOJOTHYECCKHA PsII, TOMOJIOTH,
YTJIEBOJIOPOIBI, KHCIOPOJ U a30TCOJICPIKAIUE COSAMHEHHUsI, MOHOMEp, TOJUMEpP, CTPYKTYPHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIE COCTMHEHNUS ); TEOPUHU U 3aKOHBI (TEOPHUSI CTPOSHUSI OPraHUUECKHIX
BemectB A. M. byriepoBa, 3akoH CcOXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUYECKUE 3HAHMS, JIeKAIIME B OCHOBE IMOHUMAHMS
MPUIUHHOCTH U CUCTEMHOCTH XUMUYECKHX SIBIEHUHN, (PaKTOJIOTUYECKUE CBEJIEHUS O CBOMCTBAX,
COCTaBe, MOJIyUeHUH M OE30TIaCHOM MCIOJIb30BAaHUU BOKHEUIIINX OPraHUYECKUX BEIIECTB B OBITY
Y TIPAKTUYECKOU JEATETHHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUH BBISBIIATH XapaKTEpPHbIC MPU3HAKH MMOHATHN, YCTAHABIMBATH
WX B3aMMOCBSI3b, UCTIOJIb30BaTh COOTBETCTBYIOIINE MOHITHS IIPH ONTMCAHUN COCTaBa, CTPOCHUS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHEHU;

c(hOpMUPOBAHHOCTh YMEHHH HCIOJIb30BaTh XUMHUYECKYIO CHUMBOJIMKY JUJISI COCTABJICHHS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHON) (GOPMYJST OPraHMYECKUX BEIIECTB
U YpaBHEHUU XMMUYECKUX pEaKUWd, U3rOTaBIMBATH MOJIEIH MOJIEKYJI OPraHWYEeCKHX BEIIECTB
JUIS WJUTIOCTPAIMHM UX XUMUYECKOTO U MTPOCTPAHCTBEHHOTO CTPOCHHUS;

chOpMHUPOBAHHOCTh YMEHHI YCTaHABIMBATH MPUHAJUIEKHOCTh N3YYEHHBIX OPraHUYECKUX
BEIIECTB IO HUX COCTaBy M CTPOEHHUIO K OINpeaeiaéHHOMY KiacCy/Tpynme COeIuHEHUI
(YyrneBoopoJpl, KHUCJIOPOA U  a30TCOJEp Kallle COECOUHEHHS, BBICOKOMOJIEKYISpPHBIE
COCIMHCHMS), N1aBaTh MM Ha3BaHWs Mo cucteMarmdeckod HomeHkiatype (IUPAC), a Taxke
MPUBOJIUTh TPUBUAIbHBIE Ha3BAaHUS OTAENbHBIX OPraHUYECKUX BEIIEeCTB (ITUJIEH, MPOIMHJIEH,
alleTUJICH, OSTWICHIVIUKOJb, TJIMLEPHUH, (eHON, (opManbIerul], aleTaableru]l, MypaBbUHAs
KHCIIOTA, YKCYCHAasl KUCJIOTa, OJICMHOBAsl KUCJIOTa, CTeapUHOBas KUCJIOTA, INII0K03a, PpyKTO3a,
Kpaxmal, IeJUTI0JI03a, TJIUIUH);

cOpMUPOBAHHOCTh YMEHHUS OMNPENENATh BHUABl XUMHYECKOW CBSI3M B OPraHUYECKUX
coeMHEeHUsIX (OIMHAPHbBIE U KPATHBIE);

cOpMUPOBAHHOCTh YMEHUS NPUMEHSTH TMOJOKEHUS TEOPUU CTPOCHUS OPTaHUYECKHX
BemecTB A. M. byriepoBa [uisi 00bsCHEHHUsI 3aBUCMMOCTH CBOWCTB BEIIECTB OT MX COCTaBa U
CTpOEHUS; 3aKOH COXPaHEHHUsI MaCChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHHH XapaKTepu3oBaThb COCTaB, CTpoeHue, (Qusnueckue u
XMMHUYECKHE CBOMCTBA THUIMYHBIX MPEACTABUTENCH PA3IMYHBIX KJIACCOB OPraHUYECKUX BEIIECTB
(MetaHn, STaH, JTWUJICH, MPOMWIEH, aleTuseH, OyraaueH-1,3, merunOyraaueH-1,3, Oensou,
METaHOJI, 3TAaHOJI, STUJICHIJIMKOIb, TJIMLIEPUH, (DEHOJI, aleTanbAerua, MypaBbHHasI U yYKCyCHas
KHCTIOTBI, TIIIOKO3a, KpaxMmal, LeJUII0NIo3a, aMUHOYKCYCHas KHCJIOTa), WILTIOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXKAY HUMM YPaBHEHUSMH COOTBETCTBYIOIIMX XUMUYECKUX PEaKLHU C
HCIOJIb30BaHUEM CTPYKTYPHBIX (OPMYIT;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTEepU30BaTh HCTOYHHKHU YTIIEBOJOPOJHOTO CHIPhS
(HedTh, TPUPOMHBIA Ta3, yroiyib), CIOCOOBI MX MEPEepadOTKH U MPAKTUUYECKOE MPHUMEHEHUE
MPOJIYKTOB MepepadoTKH;

c(hOpPMHUPOBAHHOCTh YMEHUW TMPOBOJUTH BBIUMCICHUS [0 XUMHYECKHM YpPaBHEHHIM
(Macchl, 00BEMa, KOJIMYECTBA MCXOJHOTO BEHIECTBA WM MPOJYKTAa PEAKIUH IO H3BECTHBIM
Macce, 00bEMy, KOTUYECTBY OJTHOTO U3 MCXOIHBIX BEIIECTB MIIH MPOIYKTOB PEAKIINN);



c(hOpPMHUPOBAHHOCTh YMEHHI BIIQ/ICTh CHCTEMOU 3HaHUN 00 OCHOBHBIX METOJ[aX HAY4YHOTO
MO3HAHUS, UCIOJIb3yeMbIX B XWMHH TpPU HU3YYCHUH BEIIECTB W XUMUYECKUX SIBJICHHM
(mabnroseHue, W3MEpEHUE, OJKCIEPUMEHT, MOJICIMPOBAHUE), HCIOJIb30BaTh CHUCTEMHBIC
XUMUYECKUE 3HAHUS JIJIsl IPUHSATHUS PEIICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYALUSX, CBA3aHHBIX
C BEIIECTBAMU U X IPUMEHEHUEM;

c(OPMHUPOBAHHOCTh YMEHHI COOJIFONIATh MpaBUia TOJB30BAHUS XUMUYECKOW MOCYIOH U
1a00paTOPHBIM 000PYIOBAaHUEM, a TAKXKE MPaBHiIa OOPAIICHHUS C BEIIECTBAMH B COOTBETCTBUH C
WHCTPYKIUSIMHU 110 BBITIOJIHEHHIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMEHUYW TUIAHUPOBATh M BBITIOJNHATH XUMHYECKUN DKCIEPUMEHT
(TIpeBpallieHnsl OpraHUYECKUX BEIIECTB MPU HArpeBaHUH, MOJYYCHHUE STUJICHA U U3YUYCHHE €ro
CBOWCTB, KAueCTBEHHBIC pEAKIIMM OPraHUYeCKUX BEIIECTB, JCHATYpalusi OCIKOB TMpHU
HarpeBaHWH, [BETHBIE PEAKIIMU OEJKOB) B COOTBETCTBUU C MPABWJIAMH TEXHUKH O€30MAaCHOCTH
Mpu OOpalleHnH ¢ BEIIECTBAMU U JIA0OpATOPHBIM 000PYIOBAHUEM, MPEICTABIATH PE3YIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (opMe 3almucu ypaBHEHHH COOTBETCTBYIOUIMX pEaKIHil |
(hopMyIHpOBaTh BBIBOJIBI HA OCHOBE 3TUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHUYECKU AHAJTU3UPOBATH XMUMHYECKYI0 HH(POpPMAIIHUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOUHUKOB (CpeICTBA MaccoBOM MHpopMaluu, HTEpHET U IpYyTrux);

cOpMUPOBAHHOCTh YMEHHI cOOMIoaTh MpaBUjia 3KOJOTHYECKH I1eJIeCO00pa3HOTo
MOBEJIEHUsT B OBITY M TPYIOBOW JEATEIHHOCTH B IENIAX COXPAHEHUS CBOETO 3JI0POBBSI U
OKpYXaIoIleld MPUPOJTHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JCUCTBHUSI Ha >KUBBIC OPraHU3MBbI
OTNpeeNEHHBIX OPraHUYEeCKUX BEIIEeCTB, MoHWMas cmbicha mokazatens [IJIK, mosicHaTre Ha
puMepax CrocoO0bl YMEHBIIICHHsI U MPEJOTBPAIICHUS UX BPEIHOTO BO3JIEHCTBUS HA OpPraHU3M
YeJI0BeKa;

Ui 0OydaroUIuxcs C OrPaHUYEHHBIMU BO3MOXKHOCTSMU 3JI0POBBSI: YMEHHE MPUMEHSTh
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MMO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUISL  CIIENBbIX W CIa0OBHIAAIIMX OOYyYaIOIMIMXCS: YMEHHE WCIOJb30BaTh peibedHo-
TOYEYHYIO cucTeMy obo3HaueHui JI. bpaiins s 3anucu xumuaeckux Gopmys.

11 KJIACC

[IpeameTHBIe pe3yabTaThl OCBOCHHS Kypca «OOmas ©u HEOpraHWYecKas XUMHUS
OTpPAXKaIoT:

c(hOpMUPOBAHHOCTh TPEJACTABJICHUH: O XUMHUYCCKOHW COCTaBJIIONICH €CTeCTBEHHO-
Hay49HOW KapTUHBI MHUpa, POJIM XUMHUU B TO3HAHWM SIBJICHUH NpUPOABl, B (HOPMHUPOBAHUH
MBIIIUICHASI W KYJIbTYpPbl JIMYHOCTH, €€ (PYHKIIMOHAIBHONW TPaMOTHOCTH, HEOOXOIMUMOM st
pelieHusT MPaKTUYECKUX 3a7a4 M OSKOJOTHYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
370POBBIO U MPUPOJTHOM CpEJIE;

BJIQJICHUE CHUCTEMOM XMMUUYECKUX 3HAHMH, KOTOpas BKJIKOYAECT: OCHOBOIIOJAraroline
MOHATHUSA (XMMHUYECKHI DJIEMEHT, aTOM, H30TOII, S-, P-, d- 3JEKTPOHHBIE OpOHUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJISIPHBIA OO0BEM, BaJEHTHOCTh, JJEKTPOOTPULIATEIBHOCTD, CTEHEHBb
OKHCJICHUs, XUMHYECKas CBSI3b (KOBAJCHTHAs, WOHHAs, METAJIMYECKas, BOJOPOJHAA),
KpUCTaJUIMYECKas  pemi€Tka, TUIbBI XUMHUYECKHUX  pEaKlMd, pacTBOp,  DAJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, AIEKTPOJIUTHYECKAS IUCCOLMALINAS, OKUCIUTEIb, BOCCTAHOBUTEIDL, CKOPOCTh
XUMHUYECKON  peaKIMH, XUMHUYEeCKOe  paBHOBECHE); TEOPUHU W  3aKOHBI  (TEopHs
JNEKTPOJUTUYECKON JUccouManuy, nepuoandeckuid 3akoH JI. WM. MenngeneeBa, 3akoH
COXpAaHEHUsI MAaCChl BEILECTB, 3aKOH COXPAHEHUS W NPEBPALICHHUS SHEPIUU NPU XUMHYECKHUX
peakiusax), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK XHMHH, MHUPOBO33PEHUECKHE 3HAHMS,
JIeKallMe B OCHOBE IIOHUMAHUSA IPUYMHHOCTH M CHUCTEMHOCTH XUMHMUYECKHUX SIBJIICHUH,
(akToNOrNUecKue CBEeIEHUSI O CBOMCTBaX, COCTaBe, MOJYYCHUU U O€30MaCHOM HCIOIb30BAaHUU
BOKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM NEATEILHOCTH YEIOBEKa;



c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIC MPU3HAKH MOHATUH, yCTAHABIUBAThH
UX B3aUMOCBSA3b, HCIOJIb30BaThb COOTBETCTBYIOLIME IMOHATHS IPU ONUCAHUM HEOPTaHWYECKUX
BEILECTB U UX IIPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHUU HCIIOJIb30BAaTh XMMUYECKYI0 CHMBOJIMKY JUIS COCTAaBJICHUS
¢dopMyn BemleCTB W YpPAaBHEHHH XMMHUUYECKHX PpEAKIUil, CHCTEeMaTHYECKyI0 HOMEHKIATYpy
(IUPAC) u TpuBHalbHblE Ha3BaHUS OTAEIbHBIX HEOPraHUYECKHUX BeUIeCTB (YrapHbld Tras,
YIJEKUCHIbIA Ta3, aMMMaK, raméHas W3BECTb, Heraui€éHash M3BECThb, NHUTbEBas COJAA, NUPUT U
apyrue);

c(OPMHUPOBAHHOCTH YMEHUH ONPENENATh BaJICHTHOCTh U CTETIEHb OKHCICHUS XUMHUYECKIX
AJIEMEHTOB B COEMHEHUAX PA3JIMYHOIO COCTaBa, BUJ XUMUYECKON CBsI3U (KOBaJIEHTHAs, MOHHAS,
MeTaJsIn4yecKasi, BOJAOPOJHAs]) B COEAMHEHUSX, THI KPUCTAIJIMYECKOM PEIIETKH KOHKPETHOTO
BelleCTBA (aTOMHAsl, MOJIEKYJIIpHas, MOHHAs, METa/NIn4YecKas), XapakTep Cpelabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCMHEHNN;

c(OpMHUPOBAHHOCTh YMEHUH YCTaHABIUBATh MPHUHA/JIEKHOCTh HEOPTraHUYECKUX BEILLECTB
10 UX COCTaBy K ONPEEIEHHOMY KJIacCy/TpyIie COeAMHEHUH (ITPOCThIE BEIIECTBA — METAJUIBI U
HEMETaJlJIbl, OKCU/IbI, OCHOBAHM S, KUCIIOTHI, aM(POTEPHbIE TUAPOKCUIBI, COJIH);

c(hOopMUPOBAaHHOCTh YMEHUW pacKpbhIBaTh CMBICH Tepuogudeckoro 3akoHa JI. W.
MenneneeBa W JI€MOHCTPUPOBAaTH €r0  CHCTEMATU3UPYIOUIYI0, OOBSCHUTEIBHYIO U
MIPOTrHOCTUYECKYIO (PYHKUINU;

cOpPMUPOBAHHOCTh ~ YMEHHMH  XapaKTepH30BaThb dJJEKTPOHHOE CTPOCHHE aTOMOB
XUMHUYECKUX 37ieMeHTOB 1-4 nepuoos Ilepuoanyeckoii cucreMsl Xxumudeckux anemMenToB 1. U.
MeHzeneeBa, HCHOJB3YS TOHATHS «S-, P-, O-3JIEKTPOHHBIE OPOUTAIM», «IHEPreTHUECKHE
YPOBHUY», OOBSICHATH 3aKOHOMEPHOCTH M3MEHEHHS CBOWCTB XUMHUYECKHX JJIEMEHTOB M HX
COEIMHEHUH Mo nepuoaaM u rpynnam [leproanyeckoil cucTeMbl XUMUYECKHUX demMeHToB [l. WM.
Mennemneena;

chOpMUPOBAHHOCTh YMEHUW XapakKTEpPH30BaTh (OMUCHIBATh) OOIMME XUMHUYECKUE
CBOMCTBA HEOPraHMYECKUX BELICCTB PA3JIMYHBIX KJIACCOB, INOATBEPKIATH CYIIECTBOBAHHE
TCHETHYECKOM CBA3M MEXJAY HEOPraHMYEeCKMMM BEIIECTBAMM C IIOMOULIBIO YPaBHEHUM
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIN;

C(OPMHPOBAHHOCTh YMEHMS KIACCHU()UIUPOBATh XMMHMUYECKHE PEAKLHMU IO PA3IUYHBIM
IpU3HAKaM (YUCIly M COCTaBy pearupyroluX BeLIecTB, TemIoBoMy 3(dexry peaxnuu,
M3MEHEHHIO CTENICHEN OKHUCIIEHUS JIEMEHTOB, 0OPaTUMOCTH peaKLMH, yIaCTHIO KaTaau3aTopa);

c(OPMHUPOBAHHOCTh YMEHUH COCTABJIATh YPAaBHEHHs PEAKLMH Pa3IMUHBIX TUIIOB, I1OJIHbIE
U COKpAIllEHHbIE YpaBHEHUs PEaKLMi MOHHOTO OOMEHa, YYUThIBAs YCIOBUS, NPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA,

c(OPMHUPOBAHHOCTh YMEHHH MPOBOAUTH PEAKLUH, IOATBEPKAAIOLINE KAuyeCTBEHHBIN
COCTaB pA3JIMYHBIX HEOPraHWYECKUX BEIIECTB, PACIO3HABaTh OIBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOpPaX HEOPraHUYECKUX BEILECTB;

Cc(OPMHUPOBAHHOCTb YMEHHUI pPacKpbIBaTh CYLIHOCTh OKHCIMTEIbHO-BOCCTAHOBUTEIILHBIX
peaKkuuii NoCPeICTBOM COCTAaBJICHH JIEKTPOHHOTO OajlaHca 3TUX PEAKLUMT;

Cc(OPMHUPOBAHHOCTb YMEHUH OOBSICHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW peakiuu OT
pa3nuyHbIX (DAKTOPOB; XapaKTep CMEIICHUS XHMHUYECKOI'O PABHOBECHS B 3aBHUCHMOCTU OT
BHeIIHero Bo3zeiictsus (npunuun Jle llatense);

Cc(OPMHPOBAHHOCTh YMEHHUI XapaKTepu30BaTh XMMHUYECKUE TMPOIECCHl, JISKAIIUe B
OCHOBE MPOMBIIIUIEHHOTO MOJYYEHUS! CEPHOM KHCIOTHI, aMMHaKa, a Takke C(OPMHUPOBAHHOCTh
IpeJcTaBIeHUH 00 OOLIMX HAyYHBIX MPUHIMIAX U SKOJOTUYECKUX MpoliieMax XMMHUYECKOTO
IIPOU3BOJCTBA;

C(OPMHUPOBAHHOCTh YMEHHUH NPOBOJUTH BBIYMCICHHUS C UCIOJIb30BAaHUEM MOHATHSA
«MaccoBasi IOl BEIECTBA B PAcTBOpE», OOBEMHBIX OTHOUIEHWH Ta30B MPU XUMHYECKHX
peakimax, Macchl BellecTBa WM 00bEMa ra3oB MO0 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce



Wi 00bEMY OJIHOTO M3 YYacTBYIOIIUX B PEAKIMH BEIIECTB, TEIJIOBOTO d(PQeKTa peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHHS MacChl BEIIECTB, IPEBPAIICHIS U COXPAHCHUS SHEPTUH;

c(hOpPMHUPOBAHHOCTh YMEHUI COOJIIONATh MpaBUia MOJB30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHBIM 000PYIOBAHUEM, a TAKXKe MPaBmiia 0OpaIlleHUs C BEIECTBAMHU B COOTBETCTBHH C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHUH IUTAHUPOBATh M BBITIOJNHATh XUMHUYCCKUN AIKCIEPUMEHT
(pa3znoxeHHe TEPOKCHIAa BOJOpPOJAa B NPUCYTCTBUHM KaTallU3aTopa, ONpEACTICHHE CpEe.bl
PacTBOPOB BEIIECTB C TIOMOIIBIO YHUBEPCATHLHOTO MHAWKATOPA, BIHMSHUC Pa3IMYHBIX (AKTOPOB
Ha CKOPOCTh XMMHYECKOH pEaKIMH, PEaKIMH HOHHOTO OOMEHa, KAa4eCTBEHHBIC PEaKIUu Ha
cynbdar-, KapOOHAT- M XJIOPHI-aHHOHBI, HA KAaTHOH aMMOHHS, PEIICHUE KCIICPUMEHTAIBHBIX
3amaq mo TemaMm «Mertawiey W «HemeTaimbel») B COOTBETCTBHHM C TIPaBHJIAMH TEXHHKHU
0€30MacHOCTH MpU 0OpaIIeHUH C BEIIECTBAMU U JJAOOPATOPHBIM 000PYAOBAHUEM, NPEACTABIATH
pe3yNIbTaThl XUMHYECKOTO J3KCIIEpUMEHTa B (GOpMe 3alucCH YpaBHEHUH COOTBETCTBYIOIIHX
peakiuii U GopMyITUPOBATH BEIBOJIBI HA OCHOBE 3THUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMECHHI KPUTHUYECCKH aHAIM3UPOBATH XUMHYECKYIO WH(OPMAIIHIO,
MOJIy4aeMyI0 M3 pPa3HbIX HCTOYHHKOB (CPEICTBA MacCOBOH KOMMYHHUKaIuu, HWHTepHET
IPYTUX);

C(OPMHUPOBAHHOCTh YMEHHH COONIOJATh TMpaBUjIa HKOJOTHYECKH IEIecO00pa3HOTro
MOBEJCHUS B OBITY W TPYAOBOW JCITEIBHOCTH B IENAX COXPAHEHHUS CBOCTO 370POBBS M
OKpY)KafoIIeH TPHPOJTHON Cpeibl, 0CO3HABATH OMACHOCTH BO3JICHCTBHUS HA YKUBBIC OPTaHU3MBI
OTIpeICIEHHBIX BEMISCTB, IOHUMAasi cMBICH rmokasarens [1/IK, moscHATh Ha mpuMepax CITOCOOBI
YMEHBIIICHUS W IPEIOTBPAIIICHHS HX BPEIHOTO BO3JICHCTBUS Ha OPraHU3M YeJIOBEKa;

JUIE 0OYYaIONIUXCS C OTPAHWYCHHBIMHA BO3MOXKHOCTSIMH 3JIOPOBBS: YMEHHUE MPUMEHSTH
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIIECTB M XUMUYECKUX SIBJICHMUIA;

JUISL  CIIENbIX W CIa0OBHAAIIMX OOYYAIOIIMXCA: YMEHHE UCIOJIb30BaTh pelbedHO-
TOYEYHYIO cucTeMy o0o3HaueHuit JI. bpaiins ns 3anucu xumuueckux Gopmy.



TEMATHUYECKOE IINTAHUPOBAHUE
10 KVIACC

Ne i/

HaumeHoBaHue pa3/iesioB U TeM
MPOrpamMMbl

KoaunuecTBo yacos

JyiekTpoHHBbIE (LM(POBHIE)
o0pa3oBaTe/ibHbIE pecypchl

Bcero Konrpoasubie | IIpakrnueckue
padoTbI padoThI
Pa3znen 1. Teoperuueckue OCHOBbI OPraHUYeCKOil XUMHUH
[Ipenmer oprannueckoit xumuu. Teopust
o https://lesson.academy-
11 CTPOEHUS OPraHUYECKUX COETUHEHUH A. 4 1 0
content.myschool.edu.ru/04/10
M. bytnepoBa
Hroro no pazaeny 4
Pa3nen 2. YraeBoaopoabl
2.1 IIpenenpHBIE YIIIEBOIOPOIEI — AJTKAHBI 2 0 0 https://lesson.academy-
' p yr P content.myschool.edu.ru/04/10
29 HenpenenbHbie yriieBoAOPOAbI: aTKEHBI, 5 0 1 https://lesson.academy-
' aJIKaJECHbI, aJIKUHBI content.myschool.edu.ru/04/10
https://lesson.academy-
2.3 ApomaTHYeCKHe YIrIIeBOIOPOIbI 2 0 0 b .
content.myschool.edu.ru/04/10
24 [IpupoHBIE HICTOYHUKH YTIIEBOJOPOIOB 3 1 0 https://lesson.academy-
' U UX mepepadboTKa content.myschool.edu.ru/04/10
Uroro mo pazneny 13
Pa3nen 3. Kuciopojacoaep:xamme opraHudecKue coeguHeHHs
https://lesson.academy-
3.1 Crnnptsl. ®enon 3 0 0 — v
content.myschool.edu.ru/04/10
3.9 Anbnerunpsl. KapOoHOBBIE KHCIOTHI. 6 0 1 https://lesson.academy-
' CrnoxHuble 3¢upbl content.myschool.edu.ru/04/10
3.3 YrneBos 3 1 0 https://lesson.academy-



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

Hroro no pazaeny 12
Pasnen 4. A3orcoaep:xaniue oprannyeckue coeJuHeHus

4.1 AmMuHBL. AMUHOKHCIOTHI. beku 3 :ct)tnizli\s::hijimu /04/10
Wroro mo paznery 3
Pasnen 5. BoicokomosiekyIsipHbIe COeTMHEeHU s

5.1 Inactmaccel. Kayayxu. Bomokna 2 Ezzle.(:i::}fjZZTL/OLMO
Hroro mo pazneny 2
OBUIEE KOJIMYECTBO YACOB I1O 34

I[TIPOTPAMME



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

Ne ni/m HaumenoBaHue pa3aeioB u TeM nporpammbl | KoiuuecTBo yacon DuiekTpoHHbIE (11U POBHIE)
Bcero | Konrtpoabnbie | IIpakTuuyeckue oOpa3soBaTe/ibHbIe PecypChbl
padoThI padoTbl
Paszgea 1. Teopernueckue 0CHOBbI XMMHUH
11 Ctpoenue atomMoB. [leproaumueckuii 3aK0H 1 3 0 0 https://lesson.academy-
[Tepuoanueckas cuctreMa XUMAYECKUX content.myschool.edu.ru/04/11
anemenTtoB 1. 1. Menneneesa
1.2 Crpoenue BemecTBa. MHOTOOOpa3ue BENIECTB 4 0 0 https://lesson.academy-
content.myschool.edu.ru/04/11
1.3 XHUMHUYECKUE PEaKIINH 6 1 1 https://lesson.academy-
content.myschool.edu.ru/04/11
Hroro no pazpeny 13
Pa3nen 2. Heopranunueckasi XuMus
2.1 Mertamis 6 0 1 https://lesson.academy-
content.myschool.edu.ru/04/11
2.2 HemeTamnbt 9 2 1 https://lesson.academy-
content.myschool.edu.ru/04/11
2.3 CBs13b HEOPraHUYECKUX U OPTaHUYECKUX 2 0 0 https://lesson.academy-
BEILECTB content.myschool.edu.ru/04/11
Hroro no pasneny 17
Paszgen 3. XuMus ¥ :Ku3HL
3.1 XUMUS U KU3Hb 4 0 0 https://lesson.academy-
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YYEBHO-METOANYECKOE OBECIIEYHEHHUE
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI 111 YYEHUKA

» Xumust, 10 kimacce/ I'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A., AKInoHepHOE
obrmrectBo «M3narenscTBo «IIpocBericHme
» Xumus, 11 xmacce/ I'abpuensa O.C., Octpoymon W.I'., Cnagkos C.A., AKInoHepHOe
obrmrectBo «M3narenscTBo «IIpocBericHme

METOANYECKHUE MATEPHUAJIBI VIS YYUTEJIA

[IperoraBanue eCTECTBEHHO-HAYYHBIX TIPEJAMETOB B YCIOBUSAX OOHOBIICHHS COJEPIKAHHS
obmrero obpazoBanus: meroaudeckoe nmocoodue / [[lentun A.1O., 3arpanuunas H.A., Hukumosa
E.A. u np.]; mox pea. A.XO. Ilentuna.—M.: ®I'BHY «UHCTUTYT cTpaTerun pa3BUTHSA
obpazoBanust PAO». 2021.— 184 c.

U ®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
HUHTEPHET

http://resh.edu.ru/ Poccuiickas 37eKTpOHHAS IIKOJIA

https://mob-edu.ru/ Mo6uisHOE 351eKTpOHHOE 00pa3oBaHue

https://uchi.ru/ Yuu.py

https://foxford.ru/?utm_referrer=https%3A%2F%2Fyandex.ru%2F Onnaiin nikoiaa ®okchopa
http://www.vaklass.ru/ SIKnacc

https://interneturok.ru/ Jomamuss mkosa InternetUrok.ru

https://uchebnik.mos.ru/catalogue «MockoBcKast 371€KTPOHHAS HIKOJIa»

https://olimpium.ru/ «Oaummym»

https://fipi.ru/ ®enepanpHOE rocyaapCcTBEHHOE OIOKETHOE HAYIHOE YUPEIKICHUE
«DenepanbHbIil KHCTUTYT MMEAarorndecKuX N3MEPEHU» 3aHUMACTCs HCCIICIOBAaHUSIMU

B 00JIACTH OIICHKH KauecTBa 00pa3oBaHusl. YupeanuTeaeM HHCTUTYTa siBiisieTcss DenepanbHas
ciyx0a o Hag3opy B cdepe oOpazoBanus u Hayku Poccuiickoit @eneparuu (Pocodpuanzop).
www.pvg.mK.Ru onummuana «[lokopu BopoObeBsl TOph»

www.hemi.wallst.ru o6pa3zoBaTeabHbII CAAT /IS MIKOJIBHUKOB «XHMHSD

www.alhimikov.net o6pa3oBaTe/bHBIN CAWT /IS MIKOJILHUKOB

WWW.Chem.msu.Su 31ekTpoHHast OMOIHOTEKA IO XUMHH

WWW.enauki.ru uHTepHeT-u3aaHue i yuutesaend « ECTeCTBeHHbIC HAyKI
www.1september.ru metoanueckast razera «IlepBoe ceHTIOPs»

www.hvsh.ru sxypHan «Xumus B IIKOJIE»

WWW.hij.ru sxypran «XuMust 1 )KU3Hb

www.chemistry-chemists.Com s5eKTpoHHBII XKypHaT «XXUMUKA U XUMHUSD)
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