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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XuMuM Ha YpOBHE CpeTHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHONW 00pa30BaTeNbHONW MPOrpaMMbI CPEIHEro
obmero o6OpazoBanusa (POIlI COO), mpencraBieHHbXx B DenepaibHOM TOCyJapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yaérom KoHuenmuu mpenogaBaHus y4eOHOTO TpeaMeTa
«XuMus» B o0OpaszoBareibHbIX opraHuzanusx Poccuiickoit denepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, U OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox 1o 2025 roma» (Pacnopspkenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJOB K pa3pabOTKe MNpOorpaMMbl IO XMMHMH, K OIPEICIICHUIO 0O0IIen
CTpaTeruu 0O0y4eHHusl, BOCIUTAHUS U Pa3BUTHUS OOyJaroIIMXCsl CpPEeACTBAMHU y4eOHOTO IpeameTa
«Xumus» st 10—11 xmaccoB Ha 6a30BOM ypOBHE COCTAaBHJIM KOHIIENTyaJdbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepiaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO IOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe o00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aluy, SBISIETCS HEOThEMJIEMOM dacThl0o HX 00pa3zoBaHHOCTH. OHO  CIYXKHUT
3aBepUIAIONIMM STalloM peaju3aldid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHUMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJbI, (OPMUPOBAHUS MHUPOBO33PEHUS U OOILIEH KYIbTYpbI
YelloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMSI K CBOEMY 3/I0pOBbIO U
pUpoAHON cpere. Peanusyercs xumuyeckoe 00pazoBaHue 00y4aromMuXcsi Ha YPOBHE CPETHETO
obmrero oOpa3oBaHUsl CPEACTBAMH y4eOHOTO TpenMeTra «XUMHUs», COJEPKaHNe U MOCTPOCHHE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe MO XHMUH C Y4ETOM CHEUU(PHUKHM HAyKd XUMHUH, €&
3HA4YEHHUs B MO3HAHUM MPHUPOJIbI U B MAaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
IUBWIM3AIIMN, B CO3JaHMHM HOBOW 0a3bl MaTepuabHOW KynbTypbl. OHa BHOCHT CBOW BKJIAJ B
(bopMupOBaHHE PALIMIOHAIBHOTO HAYYHOT'O MBILUIEHUS, B CO3/IJaHUE L[EIOCTHOTO IPEICTABICHHUS
00 OKpYXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 001aCTAMU PUMEHEH U5

TecHo B3auMmoneicTBYs C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON 4YaCThbl0 MHPOBOH KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKHX TEXHOJIOI'MH HalpaBlieHA Ha pelleHHe I00aIbHBIX MPOOJIEM YCTOHYHMBOIO Pa3BUTHS
YeJI0BEUeCTBA — ChIPbEBOM, SHEPreTUYECKOM, IHUIIEBOM, 3KOJIOTMYECKOM O0e30IacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBUM ¢ OOmMMM LEISIMM M NPUHLUIAMM CpelHero oOmiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—-11 xnaccel, 6a30Bblil ypOBEHb U3yU€HUs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM JJIs
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJOJDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HETIOCPEICTBEHHO C XMMHEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAayKU: CUCTEMa 3HAHUH M0 HEOPraHMYECKOW XUMUHU (C BKIIIOUEHHUEM
3HaHUH U3 o0uIel XMMHM) U OopraHndeckoi xumuu. dopmMupoBaHUe JTaHHON CHUCTEMBbl 3HAHUN
IpU HU3Yy4EHUHU MpeaMeTa 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOLIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 Heopranmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HA OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHHUIO
y4yeOHOTrO Martepuana u oOyCJIOBJICHa HCTOPUYECKM OOOCHOBAHHBIM pAa3BUTHEM 3HAHUI Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYE€CKOM XHMMHHU BEIIECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUECKON TEOPUHM CTPOEHUS OPraHMYECKUX COEIMHEHUH, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Ceenenust 00 M3ydaeMbIX B KypCE€ BEILECTBAX AAIOTCSI B Pa3sBUTUU — OT YIJIEBOAOPOJOB IO
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00ImIero oOpa3oBaHHUs IEepBOHAYAIbHBIC
MIPEJICTABJICHHSI O XUMUYCCKOU CBSI3H, KIIACCH(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIINU.

[Tox HOBBIM yrJIOM 3peHHs B TpeaAMeTe «XuMHUs» 0a30BOTO YpPOBHS paccMaTpHUBAETCS
U3Y4YEHHBII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs TEOPETHUECKUH MaTepuanl u
(haKkTOJIOTHYECKHE CBEJECHUS O BEIIECTBAX U XMMHYECKON peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmast ¥ HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCSI BOBMOKHOCTh OCO3HATh
3HAYEHUE MEPUOJNYECKOr0 3aKOHA C OOIIETEOPEeTUYECKHX M METOJI0JIOTUYECKUX IO3UIINH,
riy0Xe IMOHATh HCTOPUYECKOE H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromiei 1o
00BSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHWK O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIIUIX, UX CYIIIHOCTH ¥ 3aKOHOMEPHOCTSX MPOTECKaHUS
nononHsAercs B Kypcax 10 wm 11 KiaccoB aneMeHTaMM  COJEpXKaHWs, HWMEKIIUMH
KyJIbTYpOJIOTUYECKAM W TIPUKJIQJTHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT TMTOHUMAHHIO
B3aMMOCBSI3U XUMHUU C JAPYTMMH HayKaMHW, pacKpbIBalOT €€ poJib B TIO3HABaTEIbHOW U
MPAKTUYECKON JEesTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpOIECCy
TBOpUYECTBA B 00JACTU TEOPUM M MPAKTHUECKUX MPHUIJIOKEHUH XUMHUH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATH €€ JUIsl MOMOJTHEHUs 3HAaHUM, peleHus
VMHTEJUIEKTYAJIbHBIX U 3KCIEPUMEHTAIBHBIX MCCIIEN0BATENIbCKUX 3adad. B menoM coxaepxkanue
yueOHOro npenMera « XMMUs» JaHHOTO YPOBHS M3Yy4EHHUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyuaronmxcs MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepUaIbHOE €UHCTBO HEOPTaHUYECKOTO M OPraHMYecKoro Mupa, o0ycIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUHN MIyTEM 3KCIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHM MeEXIy HOBBIMU (akTaMH U TEOPETUYECKUMHU IPEANOCHUIKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MpoOsieM, a Takxke mpobdiieM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUs HOBBIX TEXHOJIOTHIl U MaTEpUaJOB.

B mane pemeHus 3amad BOCHHUTAHMS, Pa3BUTHUA UM COIMAIM3alUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPEAEICHUIO COJEpXKaHUs U TOCTPOEHUS
mpeaMeTra MmperycMaTpuBaloT (OpPMHUpPOBaHHE YHUBEPCATBHBIX yYEOHBIX NEHCTBHUI, MMEIOIIMX
0a30Bo€ 3HAUCHUE I PA3IUYHBIX BUJIOB ACSITEIbHOCTH: peIIeHHs MpoOieM, MOUCKa, aHaIu3a 1
00paboTkn wmHGOpPMAIUK, HEOOXOMUMBIX [UIS TPHOOPETCHHUS OMbITa IPAKTHYECKOW U
HCCIIEA0BATEIbCKOM AEATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B ITO3HAHUU XUMUMU.

B mpakTuke npenoiaBaHus XMMHUHM KaKk Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHus, TMPU  OMNPENEICHUH COJep:KaTeIbHOU
XapaKTEePUCTUKU LEeJeH HM3y4yeHUs MpeaMeTa HanpaBICHUEM NEPBOCTENEHHON 3HAYMMOCTH
TPaAMLIMOHHO TpHu3HAETcss (OpPMUPOBAHHE OCHOB XUMHUYECKOW HaykM Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHUS, IMPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKa M KakK OJHOTIO W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAMYECKOW TOYKM 3pEHUS TakOM MOJIXOI K
ONPENICTICHUIO 1IeJIel N3YUYECHHUS IIPEIMETA SABIISIETCS BIIOJHE ONPABIAHHBIM.

CornacHO NaHHOW TOYKE 3pEHMS TJIABHBIMHU LEISAMH W3Y4YEHHs MpeameTra «XuMUsD» Ha
6azoBom ypoBHe (10 =11 xJ1.) sBASIOTCS:



e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAaHUU Kak BaXHEHIIEW COCTaBISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MUpPA, B OCHOBE KOTOPOH JIeXKaT KIIFOUEBHIC MOHSITHS,
(dyHIaMeHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MOHMMAHKUE CYIIHOCTH JIOCTYITHBIX OOOOIIEHUI MHPOBO33PEHYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHue U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOJAX IMO3HAHUS BEIISCTB U
XAMHYECKUX PEAKIUi, HEOOXOIUMBIX IS TPHOOPETECHUS YMEHHI OPUEHTHUPOBATHCS B
MHUpE BEIICCTB H XUMUYECKHUX SBJICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTUICCKON H
MOBCEIHEBHOM JKU3HU;

® pa3sBUTHEC YMEHUW W CIOCOOOB JICATEIHHOCTH, CBS3aHHBIX C HAONIOJCHUEM U
OOBSICHEHHEM XHMHUYECKOTO HKCIEPUMEHTa, COONIOACHUEM TIPaBHII 0e30MacHOro
oOpaleHus ¢ BeeCTBAMH.

Hapsimy ¢ atuM, copepikarenpHas XapakTepUCTUKA [EJIeH W 3a7a4 U3ydeHUs MpeaMera B
MPOrpaMMe TI0 XUMHUHU YyTOYHEHA H CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPHOPHUTETAMU
B cucTeMe cpenHero oobmiero oOpazoBaHus. CerojHs B MPENOJaBaHUW XUMHH B OOJbIIEH
CTCTICHH OTMAETCS TPEANOYTCHUE MPAKTUYECKOW KOMIIOHEHTE COJIepKaHusi OOydeHwus,
OpPMEHTHUPOBAHHONW Ha TOJATOTOBKY BBIIYCKHHKA OOII€00pa30BaTeIbHOM OpraHu3aIliy,
BIIQJICIONIET0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu u
YMEHHUSAMH aKTUBHOTO TIOJYYCHHS 3HAHUN M MPUMEHEHUS UX B PEATbHON KM3HU JIIS PEIICHUS
MIPAKTUYECKUX 3a/1a4.

B cBsI3M ¢ 3TMM TpW HM3YYCHHH TIpeaIMeTa «XHUMHS» JIOMUHUPYIOIIEe 3HAYCHHE
MpHOOPETAIOT TAKKE TSN U 3a/1a9H, KaK:

ajanrtanus  OOyJaloImUXcs K  YCIOBUSAM  JUHAMHUYHO  Pa3BUBAIOMIETOCS  MUPA,
(dbopMHUpOBaHHE HWHTEIJIEKTYyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camMoo0Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPUHSATHIO TPaMOTHBIX pEHIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsIX, CBA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHUEM;

dbopmupoBaHHEe y OOYyYaIOMUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITUI),
MMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE Ui PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs poodiieM,
MOMCKa, aHanu3a W o00paboTku wuHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NeSITEeNIbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XUMHUH, a TAKXKE IJIS OLIEHKH C
MO3UIUHI IKOJIOTUYECKOM 0€30MaCHOCTH XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX IIPOLIECCOB
Ha OpraHMU3M 4YeJIOBEKa U MPUPOIHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIIEKTYaIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaronuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO TNPUOOpEeTaTh HOBBIE 3HAHUSA MO XUMHH B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMH, MCIOIb30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl IOVCKA U aHallu3a Y4eOHOW U HayYyHO-TIOMYIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHUS;

(bopMHpOBaHKE U Pa3BUTHE Y OOYYAIOUINXCS aCCOIMATHBHOIO U JIOTHYECKOTO MBIIIUICHUS,
HaOMOATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH MIIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE Yy oOOydaromuxcs yOekJAEHHOCTH B TyMAaHUCTHYECKOW HaIpaBJICHHOCTH
XUMHH, ©€ BaXHOH pOJMM B  pEIIEHWH TJI00ANbHBIX  MpoOJNeM  palMOHAIBHOTO
MIPUPOIOTIONBE30BAHMUS, TOMOJTHEHHUSI SHEPTeTUYECKHX PECYPCOB M COXpPaHEHUS MPHUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOOUMOCTH OEpPEKHOTO OTHOLIEHUS K TMPUPOJE U CBOEMY
3JI0pPOBBIO, @ TAKXK€ MPUOOPETEHHS OIbITa UCIIOJIL30BAHUS MOJYYEHHBIX 3HAHUN UIS MPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yueOHOM mnaHe cpenHero oodiero oopazoBaHus mpeaMer «Xumus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeaMETHOM 001acTi «EcTecTBeHHO-HAYUHbIE PEAMETHI.



OO01ee yuCiio 4acoB, OTBEASHHBIX Ui M3y4EHUS XMMHUH, Ha 0a30BOM YPOBHE CPETHETO
obmiero odpaszoBanusi, coctaisier 68 dacoB: B 10 kmacce — 34 gaca (1 gyac B Hememo), B 11
kiacce — 34 yaca (1 yac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenuit A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYJIBI OpPraHUYEeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux — BemlectB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHM (cucreMaThyeckas) U TpHUBHAJIbHbIE HAa3BaHUS BaXKHEHIIMX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMH Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEILECTB, HAONIOJIEHHE U OMNHCAHME JEMOHCTPALMOHHBIX OMBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, O0YTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH M 3TaH — MNpocCTeHine
MIPE/ICTAaBUTENIN aJIKaHOB: (PU3MYECKHMEe M XUMHYECKHE CBOWCTBAa (peakiuHu 3aMelleHus u
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOIYYeHNE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOECHME, TOMOJIOTUUECKHUI pAl. DTWIECH U MPONMWIEH — MPOCTEUIINE
MPE/ICTABUTENIN aJKEHOB: (PU3MYECKHEe W XUMHUYECKHE CBOMCTBA (peakiuu THAPUPOBAHMUS,
raJIoreHUPOBAHUS, THIPATALlUU, OKHCIEHUS U MOJIMMEPU3ALIN), TOJyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyKa U pe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKHU psia. AICTHICH —
MPOCTEHINNIA TTPEACTABUTEND aJTKUHOB: COCTaB, CTPOCHHUE, (DU3NIECKUE M XMMUYECKHUE CBOMCTBA
(peakuuy ruApUpPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTYyISHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, (U3NYECKME M XUMHUYECKHE CBOWMCTBA (peakiuu
TaJIOTEHUPOBAHUS M HUTPOBAHM), MOJy4Y€HHUE U TpPUMEHEeHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumudeckue ceolcmea (peaxKyuu 2aio2eHupo8anus U HUMpoB8aHus), noiyiexue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTHMyeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUISKAMMH K pa3JIuHbIM KJlaccaMm.

[IpupoaHbie UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U MomnyTHbIE HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYeckuil, KaTadTuTHUECKui), muponu3. [IpoaykTel nepepaboTku HEPTH, UX TPUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIyKTHI €ro nepepaboTKy.

DKCHepUMEHTaIbHbIE METObl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUN: O3HAKOMJICHUE C
oOpa3liaMu MmiIacTMacc, KaydykoB U pe3uHbl, Kojulekuuu «Heptb» u «YT0IbY, MOJIEIUPOBaHNE
MOJIEKYJ YIJI€BOJOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIWYEeCTBA
HCXOJIHOTO BEIEeCTBAa WJIM MPOJYKTa PEaKIHMM MO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB MM MPOJTYKTOB PEAKLIUH).

Kucaopoaconep:xamme oprannyeckne coeiMHEHUs!

[IpenenvHble OAHOATOMHBIE CHUPTHL. METaHON W ATAHOJ: CTPOCHHE, (UIUUYECKUE U
XMUMHYECKHE CBOWMCTBA (PEakIMU C aKTUBHBIMH MeETallaMH, TalloT€HOBOJIOPOJAAMH, TOPEHUE),




npuMeHeHue. BoaopoiHele CBA3M MEXIy MOJIEKyJaMu cuproB. JlelicTBUEe METaHOJIa U 3TaHOJIa
Ha OpraHMu3M 4YeJIOBEKa.

MHOroaToMHbIe CHOHPTHL. OTHJICHIJIMKOIb W TIUIEPUH: CTpOeHHE, (U3NYecKue u
XMMHMUYECKHE CBOMCTBA (B3aUMOAEHUCTBHE CO IIETOYHBIMU METAJUIAMH, KAUECTBEHHAs PEaKLIUs Ha
MHOTOAaTOMHbIE ChupThl). JleiicTBue Ha opraHu3M uesoBeka. [IpuMeHeHHe TiuLEepuHa U
STUJICHTJIUKOJIS.

@DeHo: CTpPOEHHE MOJIEKYJbl, (U3NYECKME U XUMHUYEecKue cBoiicTBa. ToOKcHYHOCTH
¢denona. [lpumenenne penomna.

Anpaerunsl U kemouwvl. DopManmpIaeTH, aueTaIbIACTUIl. CTPOCHHUE, (U3HYECKHE U
XMUMHMUYECKHUE CBOWCTBA (PEAaKLMM OKHCIEHUS U BOCCTAHOBJICHMS, KAaU€CTBEHHBIE DPEAKIIMH),
[IOJIyY€HUE U NPUMEHEHHE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYCHash KUCJIOTHI:
CTpoeHHue, PU3NYecKre 1 XUMUYECKUE CBOMCTBA (CBOMCTBA, 00IIKeE /Ul Kiacca KUCIOT, PEaKIus
sTepuduKanmum), IMoyyyeHHe u mnpuMeHeHue. CreaprHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MIPEICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIMX KapOOHOBBIX KHCIOT,
UX MOIOLIEE ACUCTBHE.

CnosxHble 2pUpbI KaK MPOU3BOJHbIE KapOOHOBBIX KUCIOT. ['MAPOIN3 CIOKHBIX FPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. brosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYJbl, (QU3NYECKHEe U XMUMHUYECKHE
cBoiicTBa (B3aumojeictBue ¢ ruapokcunoM Mmeau(ll), okucieHne amMMHayHBIM PacTBOPOM
okcuaa cepeOpa(l), BoccTaHoBieHHE, OpoKEHHE TIIIOKO3bl), HAXOXIEHHE B MPHUPOJIE,
puMeHeHue, onosornueckast poib. orocuntes. PpykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemmonosa kak npupoanbie noaumepbl. CTpoeHne Kpaxmaia U LEJUTIOI03bI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIPOJIN3, KAUeCTBEHHAs PEAKIIHsI C HOJ0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpalleHUi: MpPOBEACHUE,
HaOO/IeHNEe W OMMCAaHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAayeCTBEHHbBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHojda okcuaoMm wmeau(ll)), MHOTOAaTOMHBIX
cnupToB (B3ammMojeicTBre rhuiepuHa ¢ ruapokcuaom wmeau(ll)), ampaernmoB (OKucieHUE
aMMHauHbIM pacTBopoM okcuaa cepebpa(l) m ruapokcumom wmenu(Il), B3ammoneiicTBhe
KpaxMaja C HOJOM), IPOBEJICHUE MPAKTHUECKONW paldOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, 00ObEMa, KOJIUYECTBA
HCXOJHOTO BEIIeCTBa WJIM NPOAYKTa pEaklUUU MO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A30TCOoepKale OPraHuYeCcKHe COSAMHECHMUS.

AMUHOKUCIOTBI Kak aM(pOTEepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHUE CBOICTBA aMUHOKHUCIOT (Ha MpuMepe TIulMHA). buonornueckoe 3HauYeHUE
aMuHOKHUCIOT. [lenTumpl.

benku kak mpupoiHble BBICOKOMOJEKYSpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTHUYHasi CTPYKTypa OenkoB. XHUMHYECKHE CBOWCTBA OEJIKOB: TUAPOIM3, ACHATypaIus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

DKcIepUMEHTAIbHBIE METOJbl M3YYeHHsI BEIIECTB M UX IPEBpAIleHUi: HaOIoeHUEe U
OTIMICaHHE JEMOHCTPAIMOHHBIX OMBITOB: JEHATypalus OENKOB MpPU HArpeBaHUM, IIBETHBIC
peaxiuu OeIKoB.

BricokoMoIeKyJIsIpHbIE COeIMHECHHS

OCHOBHBIE TOHATHUS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMEp, MOJIUMEp,
CTPYKTYpHO€ 3BEHO, CTENEHb IOJIMMEpPU3aLMU, CPEeIHAs MOJEKyasipHas Macca. OCHOBHbBIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHHUI — MOJIMMEpHU3aLius ¥ MOJTUKOH ICHCAIUS.



OKCIIepUMEHTAJIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILLEHUI: 03HAKOMIIEHUE C
o0pa3iaMu NpUpPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TJIACTMACC, KAY4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexnpeIMeTHBIX CBsI3€d IIPU M3ydEeHUU opraHumdeckoil xumuu B 10 kmacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHME KaK OOLIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK H
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU Il OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHSA: SBJICHUE, HAy4YHBbIH (aKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHaJdW3, CHHTE3, KIaCCUPHUKAIMS, MEPUOAUYHOCTh, HAOIIOJACHNE, H3MEpEHHeE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®dusnka: MaTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUM YPOBEHb,
BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHUE BEIIECTBA, (PM3MUECKUE BEITUYMHBI U €AUHUIIBI
UX U3MEpPEHUs.

buonorus: kierka, opranmsMm, Ouocdepa, oOMEH BelIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKU aKTUBHbIE BellecTBA (OENKU, YIIIEBObI, KUPbI, PEPMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MTOJIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: NUIIEBbIE MPOIYKTHI, OCHOBBI PAllMOHATBHOIO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE MpenapaThl, MAaTEpPHUaIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIACC
OBIIASA N HEOPTAHUYECKASA XUMMUSA

Teoperuvyeckne 0OCHOBbI XMMHH

XuMHYecKui dieMeHT. AtoM. Sapo aroma, HW30TONBI. OJIEKTpOHHAs 000JI0YKa.
DHepreTUYecKre ypOBHHM, MOAYPOBHU. ATOMHBIE OpOUTay, s-, P-, d- smemeHTh. OCOOCHHOCTH
pacnpeziesieHusi 3JIEKTPOHOB MO OpOUTAIsIM B aTOMaX 3JEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

ITepuonuueckuii 3akoH u Ilepuogmueckass cucrema xuMuueckux osnementoB JI. .
MengeneeBa. CBs3b NEpUOIMYECKOTO 3akoHa M Ilepumomnueckoil cHUCTEMBl XUMHUYECKUX
anementoB [[. M. MenpaeneeBa ¢ COBpPEMEHHONW TEOPUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
I10 TpyInaM U neprojaM. 3Ha4€HHUE MEPUOIUYECKOrO 3aKOHA B Pa3BUTHH HAYKHU.

Crpoenue BelecTBa. XUMHUYECKas CBSI3b. BuABI XUMUYECKOW CBS3U (KOBaJeHTHAs
HEMnoJIApHas U TOJspHasi, MOHHAsA, MeTajuimyeckas). MexaHu3mbl oOpa3oBaHHs KOBaJCHTHOMU
XUMHUYECKON CBs3U (OOMEHHBIH M TOHOPHO-aKIENTOpPHBIN). BomopoaHas cBsizb. BaneHTHOCTD.
DneKTpoOoTpULIATENbHOCTh. CTeneHb OKUCIeHUs. FIOHbI: KAaTUOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOIO CTPOEHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BelllecTBa. THUMBl KPUCTAUIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAUIMYECKON PEIIETKHU.

[lonarue o gucnepcHbIX cucremax. MICTUHHBIE W KOJIJIOMIHBIE pacTBOpbL. MaccoBas 1ois
BEILIECTBA B pacTBOPE.

Knaccudukanuss HeopraHmdecknx coeauHeHud. HomeHkmatypa HeopraHu4ecKuX
BellecTB. ['eHeTHueckas CBSI3b HEOPraHWYECKHUX BEILECTB, MPUHAMICKANUX K PA3TUYHBIM
KJIacCcaM.

Xumuyeckass peakius. Krnaccudukanus XUMHUYECKHX pPEaKIWi B HEOPraHMYecKoW u
OpraHMYEeCKOM XUMHH. 3aKOH COXpPaHEHUs MAcChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHHS
SHEPTrUU MPU XUMUUYECKUX PEAKIIMSIX.



CkopocTh peakinuu, €€ 3aBUCUMOCTh OT pa3iIMyHbIX (akTopoB. OOpaTUMbIe pEaKLIUH.
Xumuyeckoe paBHOBecue. DakKTOpPbI, BIUSIOINIME HA COCTOSHUE XUMHUYECKOTO pPAaBHOBECHSI.
[Tpunnun Jle HlaTense.

DnexTponuTHdeckas aucconuaiysa. CuibHbIE W Cia0bie AMeKTpoiuThl. Cpena BOIHBIX
pPacTBOPOB BEIIECTB: KHUCJIAsA, HEUTpaIbHAas, IIeJI0UHAS.

OKHCIIUTENEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCHEepPUMEHTAIbHBIE METOJbl M3yY€HHUs BEHICCTB M HMX IPEBpALICHUM: JTEMOHCTpaIus
tabimn «llepuoamueckas cucrema xuMmuueckux meMmeHToB [I. M. MeHneneeBa», M3ydeHue
MOJIEJIe KPUCTAJUIMYECKUX pemETOK, HAOMI0/IEHHe M OIHUCAaHUE JIEMOHCTPAIIMOHHBIX U
ab0paTOPHBIX OIBITOB (Pa3joKEHHE TEPOKCUAA BOJOPOJAa B TPHUCYTCTBHH KaTallM3aTopa,
OTIpe/IeJIEHNE CPEllbl PACTBOPOB BEIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEACHHUE MpPaKTUUYECKON paboThl «BiusHue pa3nuuHbIX (AKTOPOB Ha
CKOPOCTh XUMHUUYECKON PEaKIIUM.

PacuérHbie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUUYECKHUX PEAKIINNA, B TOM YUCJIE TEPMOXUMUUYECKUE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM TOHSATUS «MACCOBAsI JIOJISI BEIIIECTBAY.

Heoprannueckasi xumust

Hemeramnsl. Ilomoxxenune HemetramnoB B Ilepuoanueckoil cuCTeME XMMHUYECKUX
anemeHnToB JI. 1. MeHnneneeBa W OCOOCHHOCTHM CTPOCHHS aTOMOB. Du3NUecKHe CBOMCTBA
HEMETAJJIOB. AJIOTPOTIHS HEMETAUIOB (Ha IPUMEPE KUCIOpoia, cepbl, hochopa u yriaeposa).

XWMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOoB (TaJIOTEHOB, cephl, a3oTa, ¢ocdopa,
yTJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAMINX KACIOT, BOJOPOTHBIX
COCTMHECHMUI).

[IpumeHeHre BaKHENIINX HEMETAIIIOB U UX COCTMHEHUN.

Mertamnel. [lonoxxenne metamioB B [leproauyeckoil cucteMe XMMHUYECKUX 3JIeMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOEHUS IJIEKTPOHHBIX 000J04YeK aToMOB MeTayioB. Oomiue
¢uzuveckue cBoiicTBa MeTaioB. CIJIaBBI METALUIOB. DJEKTPOXUMHUYCCKUN Pl HAMPSHKESHUN
METaJJIOB.

XWMHUYECKHE CBOWCTBA BAXKHEWIINX METAJIOB (HATpWM, Kalud, KaJbIMH, MarHuw,
ATIOMHUHHM, HUHK, XPOM, KEJIe30, ME/Ib) U UX COCIMHEHUIA.

O61ue crnocoObl Noay4eHus MeTamuioB. [IpuMenenne MeTamioB B ObITY U TEXHUKE.

DKClepUMEHTAIbHBIE METOJbl M3Y4YEeHMs] BEIIECTB M MX [PEBPALCHUN: HU3ydyeHUE
KoJulekuuu «MeTauibl U CIIaBbl», 00pa3LoB HEMETAJUIOB, PEIICHHE SKCIEePUMEHTAIbHBIX
3a1a4, HaONIOJleHWE ¥  ONHMCAHHWE JEMOHCTPAMOHHBIX U  JAOOPAaTOPHBIX  OIMBITOB
(B3auMozelicTBUE TUIPOKCHIA ATIOMUHHUS C PAcTBOpPAaMHM KHUCIOT M UIeJ0Yeil, KaueCTBEHHbIE
peaxkuu Ha KaTHOHBI METAJLIIOB).

Pacuérnbie 3agaun.

Pacuérbl maccel BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce wid o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEAKLMU BEIIECTB, pacdy€Thl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIIUH, €CIH OJJHO U3 BEUIECTB UMEET IPUMECH.

XuMus 4 KA3Hb

Ponp xuMuu B o0ecriedeHnr 3KOJOTHYECKON, SHEPTeTHUYECKON U MHIIEBOI O€301MacHOCTH,
pa3BUTUU MeAUIUHBL. [loHATME O HayuyHBIX METOJaxX I[IO3HaHUS BEHIECTB M XUMHUYECKHUX
peaKuuu.

[IpencraBnennss 00 OOMMX HAayyHBIX TMPUHIMIAX TMPOMBIIUIEHHOTO TOJYyYEHUS
BOKHEMIIINX BEUIECTB.

UenoBek B MHpE BEIIECTB W MAaTEpPUANOB: BAXHEHIIME CTPOUTENbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepaMHKa, MaTepHallbl JUIsl SJIEKTPOHUKH,
HaHOMATEpHUAJIbl, OPraHUIEeCKHE U MUHEPATbHBIC yI0OpEHUSI.

XuUMHUST U 3/I0pOBbE YEJIOBEKA: MpaBWJIa HMCIOJIb30BaHUsS JIEKAPCTBEHHBIX MPENapaToB,
npaBuiIa 6€30MacHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XMMHUU B TIOBCETHEBHOM JKU3HH.



MexnpeaMeTHbIE CBA3H.

Peanuzanus MeXnpeaMETHBIX CBS3€H MpH U3y4eHHH OOIIeld M HEOPraHUYeCKOW XMMHUU B
11 knacce oCyIIeCTBIISIETCS Yepe3 UCIOIb30BaHUE KaK OOLINX €CTECTBEHHO-HAYUHBIX MMOHSITHIA,
TaK U HNOHSTUMN, ABJISIOLIMXCSA CUCTEMHBIMU JJIS OTAEIBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHS: HaydHbIM (akT, TUNOTE3a, 3aKOH, TEOpHS,
aHanM3,  CHHTE3,  Kilaccu(ukamusi,  NEpHOAWYHOCTb,  HAONIOJCHHWE,  AKCIIEPHMEHT,
MOJEIUPOBAaHUE, U3MEPEHUE, SIBIICHUE.

®duznka: Marepusi, dHEprus, Mmacca, aToM, JIEKTPOH, MPOTOH, HEWTPOH, MOH, U30TOII,
PaZvoaKTUBHOCTh, MOJIEKYJa, SHEPIeTUYECKUIl YPOBEHb, BEILECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BEIECTBA, (PU3NYECKUE BEJIUYUHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

I'eorpadust: MuHEpasbl, FOpHbIE IOPO/IbI, MOJIE3HBIE HCKOMAEMBbIE, TOTINBO, PECYPCHI.

Texnonorus: XUMHMYECKasi  IPOMBIIIJIEHHOCTb, MeTaJTyprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BO/ICTBO, nuIIeBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
MpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaT€pUAJIOB, JIEKTPOHHASI MPOMBIIIEHHOCTD,
HaHOTEXHOJIOTUH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pPE3ylbTaTaM OCBOEHHUS OO0Y4aroLIUMUCS
MporpaMM CpeaHero o0miero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoil OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHMS IpeameTa «XHUMHsD»» Ha YPOBHE CpeaHEro ooiero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITENIBHOCTH U CAaMOOIIPEIEICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHHM JIMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMUXCS PYKOBOJICTBOBATHCS B CBOEH JESTENBHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHUCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJMuue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOWTH KU3HEHHBIC TUIAHBI.

JIM4HOCTHBIE pE3YylbTAaThl OCBOEHHUS IMpeaMera «XHUMHs» JTOCTUTAIOTCS B EIUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJ€aJaMH POCCUICKOro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOIIECTBE HOPMaMU U IpPaBUJIAMHU IIOBEJCHH,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CAMOIIO3HAHUS, CAMOPA3BUTUS M HPABCTBEHHOIO CTAHOBJIEHUS
JTUYHOCTH 00YyJaIOITUXCsl.

JIMYHOCTHBIE PE3YyNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sS3aHHOCTEH, yBaKE€HUS K
3aKOHY W NPaBONOPAIKY;

IIPEJCTABICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOUIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW AEATENILHOCTH MPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX U IM03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CIOCOOHOCTH IIOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHHUS, JIOTHKY U apryMEHTbI JPYruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUeOHOH J€ATEIbHOCTH;

2) NIATPHOTHYECKOT0 BOCTIMTAHMS .

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAydHOMY HAacCJIEJUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 0OJACTH TEOPUM M IMPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAayKM €CThb Pe3yJbTaT JUIMTENbHBIX HaOMIOJICHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TPY/a YUEHBIX U IPAKTUKOB,;

UHTepeca M TO3HABaTEJIIbHBIX MOTHBOB B TMOJYYEHMH M TIOCIEIYIOIIEM aHalu3e
nH(pOpMAIIUU O IEPEAOBBIX TOCTUKEHUAX COBPEMEHHOM OTEeUECTBEHHONW XUMUM;

3) IyXOBHO-HPABCTBEHHOT0 BOCTIMTAHMSI:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MTOBEACHHUS;



CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBS3aHHBIE C XUMUYCCKUMH SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

FOTOBHOCTU OLICHUBATh CBOE ITOBEJICHUE W IOCTYNKH CBOMX TOBAPHUILEH C MO3ULIMI
HPABCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MOHMMAaHUS LIEHHOCTEH 310poBOTO M Oe3omacHOro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUYECKOMY 370POBBIO;

coOrofieHus TpaBUJI OE30TIACHOTO OOpAIEeHUsI ¢ BEIIECTBAMH B OBITY, NOBCEIHECBHOMN
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHMMAHMSI I[ICHHOCTH TMPaBWJI HWHIWBUIYAIBHOTO M KOJUIEKTHBHOTO 0O€30TaCHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIO/ICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKATUBHOW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIbCKON JESATEIHHOCTH,
00I11I€CTBEHHO TMOJIE3HOM, TBOPUYECKOMN M APYTrUX BUIAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B PEIICHUA NPAKTUYSCKUX 3a/]ad COIMAIBHOMN
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIBI);

WHTEpeca K MPAKTUYECKOMY M3YYCHHIO MPOEeCcCHuid pa3InyHOrO pojia, B TOM YHCIIE Ha
OCHOBE IIPHUMEHEHUS IPESIMETHBIX 3HAHUH 110 XUMUH;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPYJA0BOH JACSITSIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIWBHIYyAIBHOW TPAeKTOPUH OOpa30BaHUS,
Oynymieit mpodeccun U peanu3zaluu COOCTBEHHBIX KM3HEHHBIX IUIAHOB € YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBa;

6) K0JIOTNY€eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11€JIeCO00Pa3HOro OTHOIIEHUS K MPUPOJIE, KaK UCTOUYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3eMII¢;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MpoOIeM, BIAUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUAIBHOU CPEIbL;

OCO3HaHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHMS JOCTUKEHUN XUMHH Ui PELISHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOIIONB30BAHUS;

AKTUBHOTO HEMPUATHS NEHCTBUI, MPHUHOCSIIMX BpPEI OKpYXalolled mpUpOJHON cpene,
YMEHHSI IPOrHO3UPOBATh HEOIArONMPUATHBIE SKOJIOTMUYECKUE IMOCIEACTBHS MPEIIPUHUMAEMBIX
JNEUCTBUI U MPEIOTBPAILATH UX;

HaJIW4YUs PA3BUTOTO SKOJOTHMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JESITeTbHOCTH  DKOJIOTUYECKOW  HAMpaBICHHOCTH, YMEHHS PYKOBOJICTBOBATbCS HMH B
MO03HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(poOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHH CHenudUKA XUMUU Kak HayKd, OCO3HaHus €€ poiu B (GOPMUPOBAHUU
paIMOHaIBFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEJICTaBICHHsI 00 OKpYKaIOIIEM
MHpE KaKk O €JUHCTBE MPHUPOABI M YEIOBEKa, B MO3HAHUM MPHUPOIHBIX 3aKOHOMEPHOCTEH W
pelieHny mpooieM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0O¥ 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOW IMBWIM3AIMH: B €&
T'yMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaIbHOMN
KYJIBTYPBI, PEIIEHUH TI00ATBHBIX MPOOJIeM YCTONYMBOTO Pa3BUTHS YEIIOBEYECTBA — CHIPHEBOM,
OHEPreTHYeCKOM, TMUIIEBOW H DKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU METUIIUHEI,



o0ecreyeHnn YCIOBHI yCIEITHOTO TPyda U SKOJIOTUYECKA KOM(OPTHON KU3HU KaXKAOTO 4iieHa
0O0IIIeCTBA;

€CTECTBEHHO-HAYyYHON TI'PAaMOTHOCTHM: IIOHUMAaHMsI CYIIHOCTHM METOJIOB II03HAHMS,
UCTOJIb3YyEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIOJIB30BAaTh MOJy4YaeMble 3HAHUS IS
aHanM3a U OOBSCHEHHUS SIBICHUH OKPYXKAIOIIETO MUPAa M MPOUCXOAANUMX B HEM H3MEHEHUH,
YMEHUS AeJaTh 000CHOBAHHBIE 3aKITIOUEHHSI HA OCHOBE HayYHBIX (DAKTOB M MMEIOLIMXCS TAHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CAMOCTOSITENIFHO MCTIOIh30BATh XUMUYECKHUE 3HAHUS ISl PEICHHS MPOo0ieM
B pEAJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpeca K MO3HAHUIO U MCCIIE0BATEIbCKOM ESTENbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEpPHIBHOMY OOpa30BaHHIO M CaMOOOPa30BaHHIO, K
aKTUBHOMY IIOJYYEHHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBUM C JKU3HEHHBIMU
MOTPEOHOCTSAMU;

UHTEpeca K OCOOEHHOCTAM Tpyla B pa3MuHbIX cdepax mnpodeccuoHaTbHON
JEeSITEIbHOCTH.

METAINIPEAMETHBIE PE3YJIBTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOGHMSI y4yeOHOro mnpenMera «XUMHUS» Ha YpOBHE
cpenHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HauYuMble s (HOPMHPOBAHMS MHUPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCHUIUITMHAPHBIE
(MexTnpeMeTHbIE) 0OLIeHAYYHbIE TOHITHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
)51 CHeI_[I/I(‘l)I/IKy MCTOJ0B IMMO3HAaHUs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepm{, BEIICCTBO,
SHeprus, sBJICHHUE, MPOLECC, CUCTeMa, Hay4HbIH (akT, NPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UCCiel0BaHne, HAOII0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBepcalibHble  y4yeOHble  JeiicTBUS  ([IO3HABaTENbHBIE, KOMMYHUKATHUBHBIE,
peryiasTuBHBIC), obecrieunBaronye GopMuUpoBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLIMANIBHOM KOMIIETEHIINH 00y4JatoLuXcs;

CIOCOOHOCTh ~ OOy4aloOIIMXCS  MCMOJb30BaTh  OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCaJbHble YyueOHBbIE NEHCTBUS B TO3HABATEIBLHOU U
COLIMANILHOM MPAKTHKE.

MertanpeameTHble pe3yabTaThl OTPAXKAlOT OBJIAJCHUE YHUBEPCAIBHBIMU Yy4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMU U PETYISTUBHBIMH JIEHCTBUSMU.

OBiageHHe YHMBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a3oBble JJornYecKue AecTBUS:

CaMOCTOSITENIBHO  (DOPMYJIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTth;

OTIPEIeNIATh LIEJN JeATEIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUHM HUX JOCTHKCHHUS,
COOTHOCHUTH PE3YIbTAThI ACATEIHHOCTHU C MOCTABICHHBIMU IIENISMU;

WCIOJIb30BaTh TPU OCBOCHUU 3HAHWM MPUEMBI JIOTUYECKOTO MBIIIJICHUS — BBIICISTH
XapakTepHble TMPU3HAKK TMOHSATHM W YCTaHaBIMBAaTh MX B3aWMOCBS3b, HCIIOJIbH30BATh
COOTBETCTBYIOIIME MOHSITHS I 00BSICHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TS Kiaccu(UKAIMK BEIECTB M XUMUYECKIX PEaKIIHiA;

yCTaHABIUBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTUYECKUE pACCYXICHHS (MHIYKTUBHBIC, MACIyKTHBHBIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTHUBOPEUYHS B PACCMATPUBAEMBIX SIBICHUSAX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSTH B MPOIIeCCe MO3HAHUS, UCIOJIb3yeMble B XUMHUH CUMBOJIMYECKHE (3HAKOBBIC)
MOJeINH, MpeoOpa3oBIBaTh MOACTBHBIC IPEJICTABICHUS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHuueckas ¢GopMmyna, YpaBHEHHE XUMHUYECKON pEakIuu — TMpU pElIeHHd Y4eOHBIX
MO3HABATENBHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh Ha3BaHHBbIC MOJIENBHBIC MPEACTABICHUS
JUTS BBISIBIICHUS XapaKTePHBIX IPU3HAKOB U3yU4aeMbIX BEUIECTB U XUMHUYECKUX PEaKIIUH.



2) 6a3oBbIe HCCIeA0BaTENbCKUE e CTBHS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BELIECTB U XUMHUUECKUX PEAKILINH;

dopmynupoBaTh IeNM M 3aJaud  HMCCJIEIOBAaHUS, MCIOIb30BaTh IOCTABJICHHBIE W
CaMOCTOSITENIBHO CPOPMYIHUPOBAHHBIE BONPOCHI B Ka4eCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
111 GOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIAJICTh HAaBBIKAMU CAMOCTOSTEIIHOTO IUJIAHWPOBAHUS M TIPOBEICHHS YUYCHUYECKUX
9KCIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHMs HAOII0aTh 32 XOJIOM IIPOLEcCca, CaMOCTOSITEILHO
MIPOTHO3UPOBATh €ro pe3yinbTaT, (GopMmymupoBaTh OOOOIIEHHS € BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJIEIaHHON
pabore;

npuoOpeTaTh ONBIT YYCHWYECKOW HCCIIEOBATENILCKON W TPOEKTHOH JeITeIbHOCTH,
MPOSIBISTE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEIBHOMY IIOMCKY METOJIOB pPEIICHUs
MPAKTUYECKHX 3a/1a4, TPUMEHEHHIO Pa3INYHBIX METOIOB MIO3HAHUSL.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCSI B  Pa3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYYIHO-TIOMYJISIpHAS
JUTEepaTypa XMMHYECKOTO COJIEp)KaHMs, CHpaBOYHBIE TMocoOus, pecypcel MHTepHera),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IUYHBIX BUIAOB © (OpPM MpencTaBieHHs, KPUTHUECKU
OIICHUBAThH €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEYNBOCTb;

(dbopMyHpOBaTh 3aMpoCchl W TPUMEHATH DPA3IUYHBIE METOIBl TPU TIOMCKE H OTOOpe
nHpopmMalnuy, He0OXOAUMOM /ISl BBIMIOJIHEHHSI YU€OHBIX 3a/1a4 ONpeAeaEHHOrO TUIIA;

MpHOOPETaTh OMBIT MCIIOJF30BaHMS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3TMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMANIBbHYIO (JOpMY IpeNCTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpauKu, TUarpaMMbl, TAOJIUIIBI, PUCYHKU U JPYTHUE);

WCIOJIb30BaTh HAy4yHBIH SI3bIK B KayecTBE CpeAcTBa MNpu paboTe C XUMHUYECKOU
nHpopMalel: MPUMEHATh MEXKIpeaMeTHbIe ((QU3MYECKHe W MaTeMaTU4YeCKHe) 3HaKh |
CUMBOJIBI, (hopMyITbl, a00OpEeBUATYPBI, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30BbIBaTh 3HAKOBO-CHMBOJIMUYECKUE CPECTBA HATTISIAHOCTH.

OBiageHHne YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMH JAeliCTBUSIMU:

3a/laBaTh BOIPOCHI [0 CYILECTBY OOCYXJaeMOW TEMbI B XOJI€ JHAJIOTa U/WIH TUCKYCCUU,
BBICKa3bIBaTh HJeH, (OPMYIUPOBATh CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIMIOJHEHUS
MpeII0KEHHOM 3a/1a4H;

BBICTYNATh C IMpE3eHTAIeil pe3yJabTaTOB IMO3HABATEIbHOM AEATEIbHOCTH, MOJYYECHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHMKAMU TPU  BBINOJHEHUH XUMHUYECKOTO
AKCIEPUMEHTa, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peanuzanuu y4eOHOTO MpoekTa M (HOPMYIUPOBATh BBIBOJBI MO pe3yJabTaTaM MPOBEAEHHBIX
UCCIIEIOBAHUI MyTEM COTJIACOBaHMSI MMO3ULIUHN B X0J€ 00CYX/IeHUsI U 0OMEHA MHEHHSIMH.

OBiaeHHe YHMBEPCAIbHBIMH PeryJsITUBHBIMH /1€ICTBUAMM:

CaMOCTOSITENIBHO TJIAHUPOBATh U OCYILECTBISTH CBOKO IMO3HABATENBHYIO NEATEIbHOCTb,
ompezenss e€ UeNd U 3a/a4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOAMMOCTH KOPPEKTHPOBATh
npeaaraéMblii anropuT™ ACMCTBUM MPH BHITIOJHEHUH Y4EOHBIX M MCCIENOBATENbCKUX 3aiad,
BbIOMpaTh Hanbosee 3hHEeKTUBHBIN CIIOCOO UX pEIIeHUs ¢ YUETOM MOIyYeHHUs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIUAX;

OCYIIECTBIISAITh CAMOKOHTPOJIb CBOEH JEATENIbHOCTH Ha OCHOBE CaMOaHalW3a |
CaMOOLIEHKH.

INPEIMETHBIE PE3YJIBTATbBI

10 KJIACC



[IpenmeTHbie pe3ynbTaThl OCBOSHHS Kypca «Oprannyeckast XUMUS» OTPaXKaroT:

Cc(OPMHUPOBAHHOCTh TPEACTABICHUH O XHMHUYECKOH COCTaBIIAIONICH eCTECTBEHHO-
HAyYHOM KapTHHBI MHUpA, POJM XHMHUHU B TO3HAHUM SIBJICHUN MNPHPOJbI, B (HOPMUPOBAHUU
MBIIUICHUS! W KYJIbTYpPBl JIMYHOCTH, €€ (PYHKIMOHAIBHOW TPAaMOTHOCTH, HEOOXOAMMOM st
peleHusl MPaKTUYECKUX 3aJad M OSKOJOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY
3I0POBBIO U IPUPOIHOH cpere;

BJIAJICHUE CHCTEMOM XWMHYECKMX 3HAHUW, KOTOpas BKJIOYAET: OCHOBOIIOJArarolue
MOHATHUS (XUMUYECKUAN JIEMEHT, aTOM, SJIEKTPOHHAsE 000J0YKa aTOMa, MOJIEKYa, BAJICHTHOCTb,
AIIEKTPOOTPHUIIATEIBHOCTh, XHUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpami€éHHas), MOJIb, MOJSpHAs Macca, MOJSPHBIH OO0BEM, YIJIEPOTHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYIIA, paauKaji, W30MEpHs, W30Mepbl, TOMOJIOTHYECKUH psiJi, TOMOJIOTH,
YIIIEBOJOPOIBI, KUCIOPOI M a30TCOJIEpKAIINE COSAMHEHUSI, MOHOMEp, TIOJIMMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYIISIPHBIE COCTMHEHUS); TEOPUH M 3aKOHBI (TEOPHSI CTPOCHHS OPTraHUIECKUX
BemectB A. M. ByrnepoBa, 3akoH COXpaHEHHS MAacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMUECKUI SI3BIK XUMHH;, MHPOBO33PEHYECKHE 3HAHWSA, JISKAIIMEe B OCHOBE MOHWMAaHUS
NPUYMHHOCTH M CHCTEMHOCTH XUMHUYECKUX SIBICHUH, (PaKTOJOTHYECKHE CBEIEHHS O CBOWCTBAX,
COCTaBe, MOJYYCHUH M O€30TTaCHOM MCTIOIb30BaHNH BAKHEUIITX OPTaHUYECKUX BEIIECTB B OBITY
Y TIPAaKTUYECKOH EesITeThbHOCTH YeJIOBEKa;

Cc(OPMHUPOBAHHOCTh YMEHH BBISIBIISATh XapaKTEPHbIC MPU3HAKA TIOHSATHH, YCTAHABIINBATh
WX B3aMMOCBS3b, HCIIOJIF30BaTh COOTBETCTBYIONINE MOHSATHS ITPH OTIMCAHUH COCTaBa, CTPOSHHUS U
MPEBPAIICHUNA OPTAaHUYECKUX COCIMHEHU;

Cc(OPMHUPOBAHHOCTh YMEHWH HCIOJB30BAaTh XUMHUYECKYIO CHMBOJIMKY IS COCTABIICHHSI
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAMIEHHOH) (OPMYIT OPTaHUIECKUAX BEIIECTB
U YpaBHEHUU XMMUYECKHX peakUWi, U3rOTaBIMBATh MOJEIN MOJIEKYJ OpraHMYeCKHUX BEIIECTB
JUIS WJUTIOCTPAIIMHM UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHHMM yCTaHABIMBAThH MPUHAAIC)KHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB IO HMX COCTaBy U CTPOCHHUIO K ONpeIeNEHHOMY KIacCy/Tpymme COeAUHEHUN
(YrneBonopoJpl, KHUCJIOPOA M  a30TCOAEpXalllhue COENWHEHHUS, BBICOKOMOJEKYJISPHbBIE
COCIMHCHMS), /1aBaTh MM Ha3BaHus 1Mo cuctemarudeckod HomeHkiatype (IUPAC), a Taxke
MPUBOJIUTh TPUBUAIbHBIC HA3BaHUS OTAEIHHBIX OPraHMYECKHX BEIIECTB (ITUJIEH, MPOIMIIEH,
alleTWJICH, JSTHJICHIJIMKOJb, TIUUEPUH, (QeHod, (GopManbAeruj, aueTajibAeruj, MypaBbUHas
KHCJIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCIIOTa, CTEapUHOBAs KHUCIIOTa, TIIOK03a, (pYyKTO3a,
KpaxMal, IeJUTI0JI03a, TJIUIUH);

cOpMUPOBAHHOCTh YMEHHUS OMNpPEACNATh BHUJBI XUMUYECKOM CBS3M B OpPraHMYECKHUX
coeMHEHUsX (OJIMHAPHbBIE U KPATHBIE);

c(OpMUPOBAHHOCTh YMEHUS NPHUMEHSATH TMOJOXKEHHUS TEOPUU CTPOCHUS OPraHUYeCKHX
BemecTB A. M. byriepoBa st 00bsCHEHUS! 3aBUCMMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MAcChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHUN XapaKTepuU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMMHYECKHE CBOMCTBA TUIMMYHBIX MPEICTaBUTENICH PA3TUYHBIX KIACCOB OPraHMYECKHUX BELIECTB
(MetaH, STaH, STWJICH, MPONWJEH, aleTwieH, OyraaueH-1,3, MerunOyramueH-1,3, OeHzon,
METaHOJI, 3TaHOJ, 3TUJICHIJIMKOJIb, TTIUIEPUH, (EHOJ, alleTalbIerul, MypaBbUHas U YKCyCHas
KHUCJIOTHI, TJIOKO3a, KpaxMaj, LeJUI003a, aMHUHOYKCYCHas KHCIIOTa), WIIIOCTPHUPOBATh
TeHETUYECKYIO CBSI3b MEXAY HMUMM YPaBHEHUSMH COOTBETCTBYIOUIMX XMMHUYECKUX PEaKIMi ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (OpMYII;

C(OPMHUPOBAHHOCTh YMEHMSI XapaKTepHU30BaTb HCTOYHHUKU YIIIEBOJOPOJHOTO ChIPbS
(HedTh, MPUPOIHBIN Ta3, Yroib), cHOCOObl MX MEPepabOTKU M MPAKTUYECKOE NpPUMEHEHUE
MPOIYKTOB NepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHHM MNPOBOAUTH BBIYUCICHHUS 110 XUMHUYECKUM YpPaBHEHHSIM
(Maccel, 00bE€Ma, KOJMYECTBA MCXOJHOTO BEILIECTBA WJIM MPOJIYKTAa PEAKLIUU IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX BEIECTB UM MIPOAYKTOB PEAKIINHN);



c(OpPMHUPOBAHHOCTh YMEHUU BJIAJIETh CHCTEMOU 3HAHUN 00 OCHOBHBIX METOJAaX HAy4YHOTO
MO3HAHMS, UCIOJIb3yeMbIX B XWMHH TPU U3YYEHUHU BEUIECTB M XHMHUYECKUX SIBJICHUU
(mabnrofeHue, W3MEpPEHUE, OSKCIEPUMEHT, MOJCIHPOBAHUE), HCIOJIb30BaTh CHUCTEMHbBIC
XUMUYECKUE 3HAHUS ISl IPUHSITHS PEIICHUN B KOHKPETHBIX JKM3HEHHBIX CUTYaIUSX, CBA3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMEHHI COOJIFONIATh MpaBUia TOJB30BAHUS XUMUYECKOW MOCYI0H U
nabopaTopHBIM 000PYIOBaHUEM, a TAK)KE MTPaBHIIa OOPAIICHUS C BEIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU 110 BBHITIOJIHEHHIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH M BBITIOJNHATE XUMHYECKUH JKCIICPUMEHT
(TIpeBpallieHsi OpraHUYECKUX BEIECTB MPH HArpEeBaHHUM, MOJYYCHHE ITHIICHA M U3yYCHHE €T0
CBOWCTB, KAUECTBCHHBIC PEAKIMH OPraHMYeCKHX BEIECTB, JIeHATypauus OEJIKOB MpHu
HarpeBaHWH, [BETHBIE PEaKIMU OEJTKOB) B COOTBETCTBHH C MpaBUJIAMHU TEXHHKH 0€30MaCHOCTH
Mpu 00pallleHUH C BEMIeCTBAaMU U JabOPaTOPHBIM 000PYTOBAHUEM, MPEACTABISTH PE3YJIbTATHI
XUMHUYECKOTO JKCIIEpUMEHTa B (OpMe 3amucCH YpPaBHEHUU COOTBETCTBYIOIIMX pEAKIUNA U
(hopmMyIHUpOBaTh BBIBOJIBI HA OCHOBE 3THUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XMMHUYECKYI0 HH(OpMAIIHIO,
MOJIy4aEMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBA MaccoBOM MHpopMaluu, HTEpHET U IpYyTrux);

chOpMUPOBAHHOCTh YMEHHMH COONIOJAaTh IMpaBHJIa JKOJIOTUYECKH IIE€JIeCO00pa3HOro
MOBEJICHNUsT B OBITY W TPYJAOBOM JEATEIBHOCTH B IIEJISIX COXPAHEHHS CBOETO 3J0POBBS U
OKpYXaloIel MPUPOTHON CpeJlbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI HA KUBbIE OPTaHU3MBI
OTNpeeNEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMmbica mokazarens [IJIK, mosicuaTre Ha
npuMepax CrocoObl YMEHBIIIEHUS U TIPEAOTBPAIICHUSI UX BPEIHOTO BO3JCUCTBHUS Ha OpraHU3M
YeJI0BEeKa;

JUis 00ydarouuxcs C OrpaHUYCHHBIMH BO3MOXKHOCTSIMU 370POBbs: YMEHHE MPUMEHSTH
3HaHMS 00 OCHOBHBIX JOCTYITHBIX METOAaX MO3HAHUS BEIECTB U XUMHUYECKUX SIBJICHMUIA;

JUISL  CIENbIX W CIA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHE MCIOJb30BaTh peilbedHO-
TOYEYHYIO cucTeMy obo3HaueHui JI. bpaiins s 3anmucu xumuueckux Gopmyi.

11 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOEHUA Kypca «OOmIass W HEOpPraHWYecKas XUMUsD»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh IIPEJCTABICHUM: O XHWMHYECKOW COCTABJISIIOIICH E€CTECTBEHHO-
Hay9HOW KapTUHBI MHpPA, POJM XUMHH B IO3HAHUM SBJICHUN NpUPOABI, B (HOPMHUPOBAHUU
MBIIIUICHASI U KYJIBTYPhl JIMYHOCTH, €€ (YHKIIMOHAJIBLHOW TI'PAaMOTHOCTH, HEOOXOIUMOM st
pelIeHHus MPaKTHYEeCKUX 3a7ad M DSKOJOTHYeCKHM OOOCHOBAaHHOTO OTHOIICHHUS K CBOEMY
3J10pOBBIO U PUPOTHOM CpEJIE;

BJIJICHUE CHUCTEMOM XHWMHUYECKMX 3HAHUM, KOTOpas BKIIOYAECT: OCHOBOIIOJIAraroliue
MOHATHUSA (XMMHUYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- IIEKTPOHHBIC OpPOMTAIM aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBIH O0O0BEM, BAJIEHTHOCTH, JJIEKTPOOTPHUIATEILHOCTb, CTENEHb
OKHCJICHUs, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, METAIMYECKas, BOJOPOIHAsN),
KpPUCTAJUIMYECKass  pELIETKA, THUIbl XUMHUYECKUX  PEaKLUi, pacTBOp, DJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJMTHYECKAs AUCCOLMALMSA, OKUCIUTENb, BOCCTAHOBUTEND, CKOPOCTH
XUMHYECKOW  peakIMH, XHUMHYEeCKOe paBHOBECHE); TEOPHM W  3aKOHBI  (Teopus
JJEKTPOJIUTUYECKOM Aucconuanuu, nepuoanueckuin 3axkoH JI. WM. MenneneeBa, 3akoH
COXpaHEHUsI MAaCChl BEILIECTB, 3aKOH COXPAHEHMS M IPEBPALLCHUSA DHEPTUM IIPU XUMHUYECKUX
peaKiusax), 3aKOHOMEPHOCTH, CUMBOJMYECKHH S3bIK XUMHUH, MHPOBO33pPEHUECKHE 3HAHUS,
JIeKallMe B OCHOBE [OHUMAHUS NPUYUHHOCTH M CHCTEMHOCTH XUMHMUYECKUX SIBIICHHH,
(hakToNOrHYecKue CBEJICHUSI O CBOWCTBAX, COCTaBE, MOMYyYCHUH M OE30MacCHOM HCIOIh30BaHUH
BOKHEHIIIMX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOU IEATEIHHOCTH YeJIOBEKa;



c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIE MPU3HAKU TOHSATHH, YCTaHABINBATh
UX B3aUMOCBA3b, UCIOJb30BaTh COOTBETCTBYIOLIUE IMOHATHS IIPU ONKCAHUU HEOPraHMUYECKUX
BEILECTB U UX IIPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHHUH HCIOJB30BAaTh XUMHUYECKYIO CHMBOJIHMKY JUIS COCTABIICHHS
¢dopMyn BelIeCTB M YypaBHEHHH XUMHUYECKUX pPEAKLUUH, CHUCTEMAaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TpuBHManbpHblE Ha3BaHUS OTJEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHblii ras,
YIJEKUCIIbIA Ta3, aMMHaK, raméHas U3BECTb, Herami€Has H3BECTb, IMUThEBAs COJA, MUPUT U
Jpyrue);

c(OPMHUPOBAHHOCTH YMEHHUI ONPEEISATh BAICHTHOCTD U CTETIEHb OKHCICHUS XUMUYECKAX
AJIEMEHTOB B COEIMHEHUSAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHA,
MeTajJIn4yecKasi, BOJOPOJHAs]) B COCAUHEHUSIX, TUI KPUCTAIIIMYECKONH PELIETKH KOHKPETHOIO
BeleCTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMUecKas), XapaKTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCMHEHN;

c(OpMUPOBAHHOCTh YMEHHUI yCTaHaBIMBAaTh MPUHAAJIEKHOCTh HEOPraHUYECKUX BELLECTB
10 UX COCTaBy K ONpeJeNEHHOMY KJIacCy/TpylIe COeANHEHNN (IIPOCThIE BEIIECTBA — METAJLJIbI U
HEMeTaJlJIbl, OKCU/IbI, OCHOBAaHMsI, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JEeMOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MIPOTrHOCTUYECKYIO (PYHKIINH;

cOpMHUPOBAHHOCTh ~YMEHMHM  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 3JIEMEHTOB 1—4 neprnonos lleproauyeckoil cucTeMbl XUMHUYECKHX d1eMeHTOB J[. .
MeHzieneeBa, HCHOJB3YS TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUE
YPOBHU», OOBSICHITh 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKUX 3JIEMEHTOB M HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cucteMbl XuMHYeCKUX 35eMeHToB . 1.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHUW XapaKTepu3oBaTh (OMHUCHIBaTh) OOIIME XUMHUUYECKHE
CBOMCTBA HEOPTaHMYECKUX BCILECTB PpA3JIUYHBIX KJIACCOB, IOATBEPKAATh CYIIECTBOBAHUE
TCHETHYECKOM CBA3M MEXAY HEOPraHMYECKHMHU BEIIECTBAMHU C TIOMOINBIO ypaBHEHUH
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIN;

C(OPMHUPOBAHHOCT YMEHMs KIacCU(UIUPOBATh XUMHUYECKUE PEAKIMH IO PA3JINYHBIM
IpU3HAKaM (YUCIy M COCTaBy pearupyroluxX BeUIecTB, TemIoBoMy 3(ddexry peaxuuu,
M3MEHEHMIO CTENIeHEH OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH PEAKIMH, YYaCTHIO KaTalu3aTropa);

Cc(OPMHUPOBAHHOCTh YMEHUH COCTABJIATh YPABHEHMsI PEAKLUH pa3IMYHbIX TUIIOB, IOJIHbIE
U COKpAIllEHHbIE YPABHEHUS PEaKLUN MOHHOTO OOMEHA, YYUThIBasl YCIOBUS, NPU KOTOPBIX 3TU
peakuuu UAyT 10 KOHIIA,

C(OPMHUPOBAHHOCTh YMEHHHM IPOBOAUTH PpEAKLMH, MOATBEPXKJIAIOIINE KaueCTBEHHBIH
COCTaB PpAa3JINYHbIX HEOPraHMYECKUX BEUIECTB, PpACIO3HABaThb OIBITHBIM IIYyTEM HOHBI,
IIPUCYTCTBYIOIKE B BOAHBIX PACTBOPaX HEOPraHUUYECKUX BEILECTB;

c(OPMHUPOBAHHOCTh YMEHHMH PACKPBIBATH CYIHOCTb OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii NoCPeICTBOM COCTAaBJIEHHs SJIEKTPOHHOTO OajlaHca 3TUX PEAKLUM;

Cc(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peakluu OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XWMHUYECKOTO PAaBHOBECHUS B 3aBUCHUMOCTH OT
BHeIIHero Bo3neiicteus (npunuun Jle Hlarense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XMUMHUYECKHE IPOIECCHl, JIeKaIlue B
OCHOBE NMPOMBIIIUIEHHOTO MOJYYEHUSI CEpHOM KHMCIOTHI, aMMHaKa, a TaKkke COPMHPOBAHHOCTh
IpeJCTaBIeHUH 00 OOIMX HAYYHBIX NMPUHIMIIAX U SKOJOTHYECKUX IMpolsieMax XMMUYECKOTo
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHH IPOBOAUTH BBIYMCICHUS C MCIOJB30BAaHUEM MOHSATHS
«MaccoBasi JIOJIsl BEIECTBA B PAcCTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MpPU XUMUYECKHUX
peaKIMax, Macchl BELIECTBA WM 00BEMA Ta30B M0 M3BECTHOMY KOJIMYECTBY BEIECTBA, Macce



Wi 00bEMY OJIHOTO U3 YYACTBYIOIIUX B PEAKIIMH BEIIECTB, TEIJIOBOTO d(PQeKTa peakiuu Ha
OCHOBE 3aKOHOB COXpPaHEHHS MacChl BEIIECTB, IPEBPAIICHIS U COXPAHCHUS SHEPTUH;

c(hOpMHUPOBAHHOCTh YMEHHI COOJIFO/IATh MPABHIIA TMOJIb30BAHUS XUMHUYECKOW TOCYIOHN U
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKe MpaBuiia OOpaIleHus ¢ BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO T1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH M BBITIOJNHATh XUMHYECKUH JKCIICPUMEHT
(pa3znoxeHne TEpOKCHIAa BOJOPOJa B TPHUCYTCTBHM KAaTalM3aTopa, OMPEACTICHHUE CpPEeIbl
PacTBOPOB BEIECTB C MOMOIIBI0 YHUBEPCATHHOTO MHIUKATOPA, BIUSHUE PA3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XHMHUYECKOW PEaKIUU, peaklMd HOHHOTO OOMEHa, KAa4eCTBCHHBIC pEaKIuy Ha
cynbdar-, KapOOHAT- U XJIOPUA-aHUOHBI, HA KATHOH aMMOHHS, PEIICHUE SKCIEPHUMEHTAIBHBIX
3amaq mo temaMm «Metawmey u «Hemeramib») B COOTBETCTBHHM C TIPaBHIAMH TEXHHKHU
0€30MacHOCTH MpHU 00pallleHNH ¢ BELECTBAMH U JIAOOPATOPHBIM 000PYA0BAHUEM, MTPEJICTABIATh
pe3yNbTaThl XUMUYECKOTO JKCIIEPUMEHTa B (opMe 3ammMcu ypaBHEHUH COOTBETCTBYIOIIUX
peakuii U GopMYITHUPOBATEH BBIBOJIBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHUPOBAHHOCTh YMEHHH KPUTHYCCKH aHAIM3MPOBATH XUMHYECKYIO HH(POPMAITHIO,
MOJIy4aeMyI0 W3 Pa3HBIX HCTOYHHKOB (CpEICTBAa MAacCOBOM KOMMYHHKAIWu, WHTEpHET W
JPYTHX);

C(OPMHUPOBAHHOCTh YMEHHUH COONIOAATH TpaBWia HSKOJOTHYECKH IIEJIeCO00pa3sHOTo
MOBEJICHUS B OBITY W TPYIOBOH JEATEIBHOCTH B IEJSIX COXPAHEHUS CBOETO 37I0POBBS U
OKpY)KaoIIeH TPUPOJTHON Cpesbl, 0CO3HABATh OTACHOCTH BO3JICHCTBUS Ha JKUBBIC OPTraHU3MBI
OTIpeICIEHHBIX BEIIECTB, MOHUMAsi cMbICT rmokasarens [1JIK, moscHSTh Ha mpuMepax CcriocoObl
YMEHBIIICHUS U IPEIOTBPAIIICHHS HX BPETHOTO BO3JICHCTBUS HA OPraHU3M YeJIOBEKa;

JUIE 0OyYaroNIUXCsS C OTPaHUYCHHBIMH BO3MOYKHOCTSMH 370POBbS: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEUIECTB U XUMUYECKHUX SIBJICHUII;

JUISL  CIENbIX W CIA0OBUIAIIMX OOYYAIOIIMXCS: YMEHHE MCIOJb30BaTh peiabedHO-
TOYEYHYIO cucTeMy o0o3HaueHuit JI. bpaiins nis 3anucu xumuueckux Gopmys.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo 4acos DJIeKTPOHHbIE
HaumeHnoBanmue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1nchp )
MPOrpaMMblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypesI
Pa3nes 1. Teoperuyeckue 0OCHOBbI OPraHN4YeCKOi XMMHHU
[Ipenmer oprannueckoit xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUH A. 3 1
M. bytiepoBa
Hroro mo pazueny 3
Paspnen 2. YrieBogopoabl
2.1 [IpenenbHbIE YrI€BOIOPOAbI — AKAHbI 2
29 HenpenenbHble yrieBoa0pO/IbI: alKEHBI, 6 1
) aJKaJAuEHBI, aJTKHHEI
2.3 ApomaTH4eCcKre yrieBo0pOIbI 2
524 [IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB U 3 1
' UX mepepadboTKa
Hroro mo pazgeny 13
Pasznen 3. Kucaopoacoaepskammye oprannyeckue coeIuHeHus
3.1 Cnuptel. ®enon 3
39 Anbnerunpl. KapOoHOBBIE KUCIOTHI. 7 1
' CrnosxHble 3¢upbl
3.3 VraeBoasl 3
Hroro no paszneny 13
Pa3nes 4. Asorcoaepskanue OpraHu4ecKue CoOeJuHeHHUs1
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3




Hroro no pazneny

Paspnen S. BoicokOMOJIeKYISIpHbIE COeIMHEHUS

5.1 [Tnactmaccel. Kayuyku. Bonokna 2
Hroro no pazgeny 2
Pasnen 6. HazBanue
Hroro 0
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




11 KJIACC

KosnunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne i/ OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecmle 0GpazoBaTEIbHbIE
padoTsbI padoThI pecypesl
Pa3nen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
11 n [lepnoanueckas cuctemMa XUMUYECKUX 3
anemenToB J[. 1. Menaeneera
19 Crpoenue BeniectBa. MHOroo6pasue 4
' BEIIIECTB
1.3 XUMHUYECKUE PEeaKIINU 6 1 1
Hroro mo pazueny 13
Pa3znen 2. Heoprannueckasi xummusi
2.1 Mertasnibt 6 1
2.2 Hemeranmsi 9 1 1
23 CBs13b HEOPraHUYECKUX U OPTraHUYECKUX 5
' BEIIECTB
Hroro mo pazaeny 17
Paznea 3. XuMus 1 ;KU3HL
3.1 ‘ XUMUS U )KU3HBb 4 1
Utoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 [TPOTPAMME 34 3 3







IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka
n/n P Bcero KO; TPOJTLHBIC HpﬁaKTquCK“e u3yyeHusi | oOpa3oBaTejbHbIe
padoThI padoThI pecypesl
[IpeameT opraHn4ecKkoOi XUMHH, €€
1 BO3HHKHOBEHHUE, Pa3BUTHE U 3HAYCHHE. 1 04.09.2023
Teopus crpoennst A.M.bytieposa
2 Bxonnas koHTposbHas paboTa 1 1 11.09.2023
[IpencraBnenue o Kinaccuuxanuu
opraHnyYeckux BemecTB. HoMeHKIIaTypa
3 1
(cucremaTuyeckas) U TpUBUATIbHBIC 18.09.2023
Ha3BaHMs OPraHUYECKUX BEUIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1
TOMOJIOTUYECKHUM PSJT 25.09.2023
5 Mertan u 3TaH — OpocTeuIme 1
MPEACTABUTEIHN AIKAHOB 02.10.2023
6 AJKEHBI: COCTaB M CTPOCHUE, CBOMCTBA 1
POCHIE, 09.10.2023
7 DTWIEH U MPONUJIEH — MPOCTEUIINE 1
MIPEACTABUTEHN AIIKEHOB 16.10.2023
[Ipaktuueckas pabora Ne 1. «Ilomyuenue
8 . 1 1
STHJIEHA U U3yYEHHE €r0 CBOHMCTBY 23.10.2023
Ankanuensl. byranuen-1,3 u
9 MeTunoyraauen-1,3. [lonyuenue 1
yTaen=-, i 06.11.2023
CUHTETHUYECKOTO KayuyyKa M PEe3UHbI
AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI,
10 TOMOJIOTUYECKHM psijl. AUETUIIEH — 1
ACCRHM PL: AL 13.11.2023
MPOCTEHIIHIA MTPEICTABUTENb aJTKHHOB




Brluncienus 1o ypaBHEHHUIO XUMHUYECKOU

1 peam 20.11.2023
12 ApeHbI: 6eH3011 ¥ TOTyoJ. TOKCHYHOCTh

apeHoB 27.11.2023
13 I'eneTnueckas CBS3b YTIEBOAOPOIOB,

MIPUHAUIEKALIUX K Pa3IMYHbIM Kj1accaM 04.12.2023

[TpupoiHBIE NCTOYHUKH YTIIEBOIOPOJIOB:
14 MPUPOIHBIN Ta3 U MOMYTHBIC HePTIHBI

FZIl)3LII),OIf€(1)TB HainOJI(;IKﬁI eéeneep(gpa60”fKH 11.12.2023

[TpupoiHBIE UCTOYHUKH YIIIEBOIOPOJIOB:
15 MPUPOIHBIN T'a3 U TOMyTHBIC HE(DTSIHBIE

F&II)SBII), Il{le(bTI) u nponylcﬁl eé nepq;pa60TKH 18.12.2023
16 KonTtponpHas padoTa mo pasaery

«YTIeBOIOPOIBDY 25.12.2023
17 [IpenenpHBIC 0THOATOMHBIC CITUPTHI:

METaHOJ ¥ 3TaHo. BomopoaHas cBs3b 08.01.2024
18 MHoroaToMHbIE€ CIUPTHI: STUICHTIIUKOIb U

TJTUIIEPUH 15.01.2024
19 @DeHo: CTPOEHHE MOJIEKYIIbI, PU3NYECKHEe

1 XMMUYECKHUE CBOWCTBA, IPUMCHCHHE 22.01.2024
20 Anbnerunsl: popMaibaerua u

anerajgblIerua. AeTox 29.01.2024
21 OAHOOCHOBHBIE Mpe/ieNibHbIE KAPOOHOBBIE

KHCIIOTBI: MypaBbUHAS U YKCYCHASI 05.02.2024
22 [IpakTuueckas pabota Ne 2. «CBoiicTBa

pacTBOpa YKCYCHOM KHCIIOTBI» 12.02.2024

CreapuHOBasi U OJIEMHOBAS KUCIIOTHI, KaK
23 Egsﬁg;aBnTenH BBICIIIUX KapOOHOBBIX 19.02.2024
o MBp11a Kak COJIM BBICIIUX KapOOHOBBIX

KHCJIOT, NX MOIOIIEE JICHCTBIE 26.02.2024
25 CrnoxHble 3(hupbl KaK IPOU3BO/IHbIE




KapOOHOBBIX KUCIOT. [ MapOIIH3 CIIOKHBIX 04.03.2024
3¢upoB
26 XKupsl: THAPOIN3, MPUMEHEHHE, 1
OHMOJIOTHYeCKast POJIb KHPOB 11.03.2024
YrineBopl: cocTaB, KiaccupUKaIus.
27 ggﬁfiinceazggggammnn: JIF0KO034, 1 18.03.2024
28 Kpaxman u 1emirono3a Kak mprupoIHbIe 1
TTOJIMMEPHI 01.04.2024
O06006maromuil ypok o Teme
29 zi(gigsspf;)?ﬂepmamne OpraHHYeCKUe 1 08.04.2024
30 AMWHBI: METHJIAMUH U aHWJIMH 1 15.04.2024
AMUHOKHUCIIOTHI KaKk aM(pOTEpHBIE
P | Goonommcxos smmomme. Montums 1 22.04.2024
30 benku xak mpupoiHbIe 1
BBICOKOMOJICKYJISIPHBIC COCTUHEHUS 29.04.2024
33 OCHOBHBIE OHATHSA XUMHUH 1
BBICOKOMOJICKYJIIPHBIX COSAMHEHUI 06.05.2024
34 Hroropas koHTpoJIbHAs paboTa 1 13.05.2024
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
U3ydeHus

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH IEMEHT. ATOM. DJIEKTPOHHAs
KOH(UTyparus aToMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XUMMHYeCKuX 3yemMenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U X COCIUHEHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMmudeckux daemenToB .. Meneneena B
Pa3BUTHUU HAYKU

CTpOCHI/Ie BellecTBa. XUMHUUECKas CBA3b, eé
BUJbI; MEXaHNU3MBI O6p&30BaHI/I$I
KOBAJICHTHOM CBSI3H. BOI[OpO,I[HaH CBA3b

BaneHTHOCTE. BHCKTpOOTpI/II_IaTCJ'IbHOCTB.
CreneHb OKHCIICHHS. BemecTBa
MOJICKYJIIPHOTI'O U HEMOJICKYIISIDHOT'O
CTPOCHHA

Ilonstue o AUCTICPCHBIX CUCTEMAX.
HcTuHHBIE U KOJUIOUIHBIC pacTBOPBLI.
MaccoBas 1014 BellecTBa B pacTBOpC




Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3JINYHBIX
KJIaCCOB

Knaccugukamms XuMIHUECKUX peakuui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKLUAX

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

10

[IpakTuueckas padora Ne 1. «Biausiaue
pa3IuYHbIX (PAaKTOPOB HA CKOPOCTH
XUMHUYECKON PEAKIIUN»

11

DIeKTpoauTHYecKas aucconuanus. [lonarue
0 BoJiopoiHOM Tiokasarene (pH) pactBopa.
Peakun nonHoro oomeHna. ['maposm3
OPraHUYECKUX U HEOPTaHUYECKUX BEIICCTB

12

OKHUCAUTENBEHO-BOCCTAHOBUTEIbHBIE
peakuuu. [lonarue o0 anekTponuse
pacmiaBoB U pacTBOPOB COJieH

13

KonTtponsHas paborta no pasaeny
«Teopernyeckre OCHOBBI XUMHM»

14

Mertaisl, ux nojgoxenue B [leproauueckoit
cUCTeMe XMMHUYecKux >nemMeHToB JI. M.
MenieneeBa 1 0COOEHHOCTH CTPOEHUS
aTomoB. OO1ue puznvecKre cBONCTBa
METaJJIOB




15

CrninaBel METaLIOB. DJIEKTPOXUMUYECKUH AL
HaIpSHKEHUH METaJUIOB

16

XUMHUYECKHE CBOMCTBA BaXKHEHIIINX
METaJUIOB (HATpUH, KaJui, KaablUi, Maraui,
QIIOMHHUI) U UX COETMHEHUN

17

XHUMHUYECKUE CBOMCTBA XpOMa, MEIU U UX
CoeqUHEHNN

18

XUMHYecKre CBOMCTBA IIMHKA, JKeae3a U UX
CoeqUHEHNN

19

[IpakTueckas padborta Ne 2. "Pemenue
SKCIEPUMEHTAJIbHBIX 33/1a4 10 TeMeE
«Mertamis»"

20

HeMeTa.]'IJ'IBI, HUX ITOJOXKCHUEC B
[Tepronnueckoit cucteMe XUMUYECKUX
anemenToB J[. . MenaeneeBa u
0COOEHHOCTH CTPOCHHUS aTOMOB

21

®u3nyecKue CBOMCTBA HEMETAIIOB.
AJIOTpOIIUST HEMETAJUIOB (Ha IpUMeEpe
KHCIIOpoa, cephl, (hochopa u yriepoaa)

22

XHWMHYECKHE CBOMCTBA TAJIOT'CHOB, CEPhI U UX
COEIUHEHNN

23

XHUMHYECKUE CBOMCTBA a30Ta, hocodpa u ux
COEIUHEHNN

24

XHUMHYECKUE CBOMCTBA yriiepoaa, KpEMHUS U
HUX COeIUHEHUN

25

[IprMmeHeHne BaXXHEUIINX HEMETAIUIOB U UX
COEIMHEHUN

26

O00011IeHNE U cUCTEMAaTU3aLMs 3HAHUI IO




Tteme «Hemeramey. Beruncnenus mo
YPABHEHUSIM XUMHUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

27 JKCIIEPUMEHTAIIBHBIX 3a1a4 110 TEME 1
"HemeTamnsl"y

28 KonTponsHas pabora no temam «MeTtaibi» 1
u «HemeTamin»

29 Heopranudeckne u opraHMdecKrue KACIOTHI. 1
Heopranudeckne u opraHndecKie OCHOBAHUS
AmpoTEepHBIC HEOPTaHUYECKHE U

30 OpraHuyecKue coenuHeHus. [ eHeTrnueckas 1
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BCIICCTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKO,

31 SHEPTEeTUYECKOU U MUIIEBON OE30TIaCHOCTH, 1
Pa3BUTHUU METUITUHBI
[Ipencrarnenus: 06 0OIMMX HAYYHBIX

32 MPUHIIAIIAX TTPOMBIIIUICHHOTO TTOTYYCHHS 1
Ba)KHCHIIINX BEIIECCTB

33 UYenoBek B MUpE BEIISCTB U MaTEPHAIIOB 1

34 XUMHS ¥ 3J0pPOBbE YCIIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME







YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYHEHUKA

* Xumus / I'abpuensia O.C., OctpoymoB WN.I'., Cnankos C.A., AKuoHepHoe

obmectBo «M3narensctBO «IIpocBenienue»

METOANYECKHUE MATEPHUAJIBI U1 YUUTEJIA

TexHoJornueckue KapThbl YPOKOB 11O XUMHWUU 10 kmacc

N DOPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCHBI CETHU
MHTEPHET

http://school-collection.edu.ru

s 10 kiacca, YMK Manyitios A.B.

http://college.ru/himiya/

http://www.chemnet.ru

http://him.1september.ru
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