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HOSACHUTEJIBHASA 3AIIMCKA

[IporpaMma mo XMMHM Ha YpOBHE CpPEIHEro oO0IIero oOpazoBaHHs pa3paboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepaabHOW 00pa30BaTeNbHONW MPOrpaMMBbI CPEIHEro
obmero o6OpazoBanus (POIlI COO), mpencraBieHHbIX B DenepasbHOM TroCyJapCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAaMMBbl, H OCHOBHBIX NOJOXEHUH «CTpaTeruu pa3BUTHSA
BocruTanust B Poccuiickoit @Pepepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
CTpaTeruy 0OyUeHHsI, BOCIIUTAHUS M Pa3BUTHS OOYJArOIIUXCSl CPEACTBAMHU Y4€OHOTO MpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO NOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHMEe, TIOJy4aeMO€ BBITYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOHM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEANTH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX
[IEHHOCTEH, TPHUCYIIUX TIIEJIOCTHONW CHUCTEME XHUMHUYECKOTO O00pa3oBaHUA. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMHUPOBAHHS MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUPOJHOM cpene. Peanusyerca xuMudeckoe oOpazoBaHue 00YYaIOLINXCS HA YPOBHE CPEIHETO
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUH C Y4ETOM CHEUU(PUKH HAyKd XUMHUH, €€
3HAa4EHUs B MO3HAHUM MPHUPOJIbI U B MaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM OOLIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIM3ALMY, B CO3JaHUU HOBOW 0a3zbl MaTepualbHON KynbTypbl. OHa BHOCHT CBOM BKIJIaJ B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXarolleM MUpPE KaK O €AMHCTBE MIPUPObI U YEIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHMsS BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMs B3aUMOCBA3H
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
AKHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHas XMMUsSl KaK HayKa CO3MJaTesbHasl, KaKk Hayka
BBICOKUX TEXHOJIOI'MI HaIlpaBlieHa Ha PELICHUE INI0OANbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, DSHEPreTUYECKOHM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEISIMH M NPUHIMIAMH CpeAHero oouiero oOpa3oBaHus
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHS B JKHU3Hb COIIMYyMa,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XuMUs» SBISIOTCS 0a30Bble Kypcbl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyecKkast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KOTOPBIX



SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHH (C BKIIOUECHHEM
3HaHUW U3 OOIIEH XMMMM) U OpraHu4deckor Xxumuu. @opMUPOBAHUE NAHHOW CHCTEMBbl 3HAHUMN
Py M3YYCHUU TpeaMeTa OO0EeCIeuuBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOTOO0Opa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHI, 3aKOHOB U TEOPUN XUMHH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmdeckas
XUMHES» CPOPMHUPOBAHA B MPOTPAMME 110 XMMHH HAa OCHOBE CHCTEMHOIO IMOJX0Ja K U3YYCHHUIO
y4e0HOTO Marepuayia U OOYCJIOBIIEHA HMCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHUU Ha
ONPENECTEHHBIX TEOPETUUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIEeCTBa
paccMaTpUBaIOTCS HA YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKUX COCIAUHCHHM, a
TaKKe HAa YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEJICTABICHUM O CTPOCHUU BEIIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COE€IMHEHMH. B Kypce opraHnueckod XMMUHU TOJy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIero oOpa3oBaHHs MEepBOHAYAIHHBIC
MPEACTABICHUS O XUMUYECKOHN CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCHMOCTHU
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINY.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBACTCS
M3y4YEHHBII Ha YPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs TEOPETUUECKHH Marepuan |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OO0yJaIOIUMCs MPETOCTABISIETCS BO3MOXKHOCTh OCO3HATh
3HAYCHHE TIEPHOJUYECKOTO 3aKOHA C OOIETEOPETHUYECKHX W METOJIOJIOTHYCCKUX TTO3HITHH,
riy0Xe TMOHATh HUCTOpUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeil 1o
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKLUAX, UX CYIUHOCTH U 3aKOHOMEPHOCTAX MPOTEKAHUS
nononHsieTcss B kKypcax 10 wm 11  KiaccoB 3ieMeHTaMM  COJACP)KAHUS, HWMEIOIIMMHU
KYJIbTYPOJOTHYECKHM M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT TOHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABAaTEIbHOU U
MPAKTUYECKON JEsATeIbHOCTH YEeJIOBEKa, CIIOCOOCTBYIOT BOCIHTAHUIO YBAXKEHHUS K IpOIEcCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHMUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MHGOPMAIIUIO U MPUMEHATH €€ JJIsl MOTIOJHEHUS] 3HAHUM, pelleHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coxaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3yYEHHs] OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUYECKON OCHOBBI JJIsi TOHUMaHUSI PUIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MEXAy HOBBIMU (haKTaMU M TEOPETHUYECKHMMH MPEINOCHUIKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muaHe pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUS UM COIHMATU3ALMU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUI0 COJEpKaHUs U TOCTPOEHUS
mpeaMeTa mperycMaTpuBaioT (HOpPMHpPOBaHHE YHUBEPCATBHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HAUCHHUE I PA3TUYHBIX BUJIOB ACSITEIFHOCTH: pEIIeHHs MpoOiaeM, OUCKa, aHaIu3a 1
00paboTku uWHPOpPMAIUU, HEOOXOMUMBIX ISl TNPUOOPETeHUS OMbITa MPAKTUYECKOW U
HCCIIEA0BATENbCKOM I€ATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.



B mpaxTuke npenoaaBaHus XMMUHU KaK Ha YpOBHE OCHOBHOTO O0IIEro 00pa3oBaHMs, TaK U
HAa ypPOBHE cCpeaHero ooOmero oOpa3oBaHHs, TPU  OMPEICICHHH  COAEPIKATEIbHOM
XapaKTePUCTUKHU LieJiell M3y4eHHs IIpEeIMETa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPaJULIIMOHHO Tpu3HAéTcs (HOpPMUPOBAHME OCHOB XUMHUYECKOW HAyKd Kak o0Oiactu
COBPEMEHHOT'0 €CTECTBO3HAHHUSA, MPAKTUUYECKON MESITEIbHOCTH YeJIOBeKa M KakK OJHOI0 U3
KOMIIOHEHTOB MMpOBOW KylIbTypbl. C METOAMYECKOM TOYKM 3pEHUs TaKOW MOAX0A K
OTIPEJICNICHUIO LIEJIe N3YUEHUs IIPEeIMETA SIBJISIETCS BIIOJIHE OIIPAB/IAHHBIM.

CoryiacHO JaHHOM TOYKE 3pEHUs IJVIaBHBIMM LEJIIMU HU3YYEHHUs NpeaMeTa «XUMHus» Ha
6azoBom ypoBHe (10 —11 xi1.) sBASIOTCS:

e (QopMUpOBAaHHME CHCTEMbl XHMHYCCKUX 3HAHWH KaK BaKHEUIICH COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MHpA, B OCHOBE KOTOPOM JieXkKaT KIIIOUEBbIE MOHSTHS,
(yH1aMEHTalIbHbIE 3aKOHbI M TEOPUM XHMHH, OCBOCHHE f3bIKa HAYKH, YCBOCHHUE H
MMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJIEHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBIJICHHUS;

e (QopMupOBaHHE U Pa3BUTHE NPEACTABICHUN O HAyYHBIX METOAAX MO3HAHUS BEILECTB U
XMUMHUYECKUX PeaKuil, HeOOXOIUMBIX U IPUOOPETEeHUS] YMEHU OpUEHTUPOBATHCS B
MUpE BEIIECTB U XUMHUYECKUX SBJICHUH, UIMEIOIINX MECTO B MPUPO/JIE, B TPAKTHUECKON U
MMOBCETHEBHOM KW3HU,

® pa3BUTHE YMEHUH U CIocoOOB JEATENbHOCTH, CBS3aHHBIX C HAONIOJEHUEM H
OOBSCHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COOMI0/IeHneM IMpaBuwil 0e30MacHoro
00OpaleHus ¢ BEeCTBAMH.

Hapsiny ¢ 3tum, conep:kaTenbHas XapakKTepUCTHKA LENel U 3a/1ad U3y4EeHHUs IIpeaAMeETa B
MporpaMMe Mo XMMHHM YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUM C HOBBIMU IIPUOPUTETAMU
B cHcTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TNPENOJaBaHUW XWMHH B OOJbIIEH
CTENeHH OTAAETCS NPEANOoYTeHHE MPaKTUUYeCKOW KOMIIOHEHTE CoJep)KaHus oOydyeHus,
OpUEHTHUPOBAHHOW Ha TOJTOTOBKY BBIIYCKHHKAa OOIIe00pa30BaTeabHON  OpraHu3allvy,
BIIQJICIOIIET0 HE HAOOPOM 3HAHMM, a (PYHKIIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHUSAMM aKTUBHOT'O TOJIyYEHUs 3HAHUW U NPUMEHEHUS UX B PEAIbHOW JKU3HU U1 PELICHUS
MPaKTUYECKUX 3a]a4.

B cBa3m ¢ »TMM npu u3ydeHMH MpeaMera «XUMHS» JOMHUHUPYIOLIEE 3HA4YE€HHE
MPUOOPETAIOT TaKue 1IeNIM U 3a7a4u, KakK:

ajanrtanus  0oOydaloIIuMXcsi K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHUDA,
(dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa30BaHHUIO,
COTPYHHYECTBY, CaMOCTOSITEJIbHOMY HPHUHATUIO TPAMOTHBIX PEIIEHUHA B KOHKPETHBIX
KU3HEHHBIX CUTYalLIUsIX, CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM,;

dbopMupoBaHre Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
MMEIOIUX YHUBEPCAIIbHOE 3HAUCHUE AJIS PA3IMYHBIX BUJIOB JEATEIBHOCTHU: PEIICHHS MPOOIeM,
MOMCKA, aHaluW3a M 00paboTKHM HUHPOpPMALMU, HEOOXOMUMBIX JUIsI MNPUOOPETEHHs OIbITa
JESTEIHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TAKK€ A OLEHKH C
MO3UIMH HKOJIOTHYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB U XUMUYECKUX MTPOLIECCOB
Ha OpraHM3M 4Y€JIOBEKa U MIPUPOJHYIO CPELY;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEIEKTYAIbHbIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHHU B
COOTBETCTBUH C KU3HEHHBIMU MTOTPEOHOCTSAMH, UCIIOIb30BaTh COBPEMEHHbIE HH()OPMAIIIOHHBIE
TEXHOJIOTUH JUTS OMCKA M aHAINM3a y4eOHOM M HayYHO-MOMYASPHON MHPOPMALUN XUMHUYECKOTO
COJIEpIKaHNUS;



(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HaOIIOIaTeILHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJUMBI, B
YaCTHOCTH, MPH MJIAHUPOBAHUU U MPOBEACHUN XUMHUECKOTO SKCIIEPUMEHTA;

BOCITUTaHHE Yy OOydJaromuxcs yOSKIEHHOCTH B TYMaHHCTHYECKOW HANpaBICHHOCTU
XUMHAH, ©€ BaXHOH pONM B  PCIICHUU TJIOOAIBHBIX  MPOOJIEM  PaMOHAIBHOTO
MIPUPOJIOTIONIL30BAHUS, TIOMOJIHEHHUSI SHEPreTUYECKUX PECYpCOB M COXpaHEHUs MPUPOTHOTO
paBHOBECHS, OCO3HAHHS HEOOXOIUMOCTH OCpPEKHOTO OTHOMICHUS K TPUPOJE U CBOCMY
3I0POBBIO, & TAKXKE MPUOOPETEHUS OIBITA MCIIOJIb30BAHUS MMOTYYECHHBIX 3HAHUW JUISI IPUHSATHUS
IPAMOTHBIX PEUICHUN B CUTYalUsIX, CBSI3aHHBIX C XUMUUECKUMHU SIBJICHUSMU.

B yueOHOM mmaHe cpemHero odmiero oopazoBaHus mpeaMer «XuMus» 0a30BOTO YPOBHS
BXOJHT B COCTaB MpeaMeTHOH o0racTi «EcTecTBeHHO-HayuHbIE TPEIMETHI».

OO6miee 9nCiIO 4acoB, OTBEAEHHBIX JUISI M3YYEHUs XUMHH, Ha 0a30BOM ypOBHE CPEIHETO
obuiero obpazoBanus, coctanisier 68 yacoB: B 10 kmacce — 34 yaca (1 yac B Hexmemo), B 11
kiacce — 34 vaca (1 yac B Hezemio).

COIEPKXAHUE OBYUYEHMUA 10 KIIACC OPTAHUYECKASA XUMMUS

Teoperudeckne 0CHOBbI OPraHUYeCKOH XUMUH

[Ipeamer oprannyeckoi XUMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAYCHHE B MOTYICHHH
HOBBIX BEIIECTB U MaTepHasioB. Teopus cTpoeHus opraHrnueckux coequHenunit A. M. bytieposa,
e€ OCHOBHBIE TMOJIOKEeHUA. CTpyKTypHble (GOpPMYyNbl OpPraHUYecKHUX BelecTB. [omosorus,
n3oMepusi. XUMHYECKas CBA3b B OPraHUYECKUX COCTMHEHUSIX — OJMHAPHBIE U KPATHBIC CBSI3H.

[IpencraBnenne o  kjmaccupUKAIMK  OpraHMYecKkux  BemecTB.  HoMeHkmarypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHMAJIbHBIE Ha3BaHUS Ba)KHEHIINX
MIpe/ICTaBUTENEeH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKcrepuMEHTAIbHBIE METO/IbI M3YYEHHUsl BEIIECTB M MX IMpEBpAllEHUIl: 03HAKOMIIEHHUE C
oOpa3laMu OpraHuYecKUX BEUIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIIECTB, HaOIIOIeHWEe ¢ ONHCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALIEHUIO OPraHUYECKUX BEIECTB MpU HarpeBaHu! (IJIaBjieHre, OOYTrIIMBAaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psAa. MeTaH M 3TaH — MNPOCTEUIINE
MIPEJICTAaBUTENIM alIKaHOB: (pu3Mueckre M XUMHUYECKHE CBOMCTBA (peaklUMM 3aMelleHus |
TOpPEHUs ), HaX0XkIeHHE B IPUPO/IE, MOTYYeHUE U TPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUI PAll. DTUIICH U MPONMIEH — MPOCTEeHIIne
MPEJICTAaBUTENIN aJKEHOB: (PU3MUecCKHe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALIMN, OKHCICHUS U MOJIMMEPHU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Ankanguensl: OyramueH-1,3 u metunOyraaueH-1,3: cTpoeHue, BaXKHEWUIINE XUMHUYECKHE
CBOICTBa (peakius noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKMA psal. AUETHIEH —
MPOCTEHIINI TPECTaBUTENb ATKUHOB: COCTaB, CTpOeHUE, (PU3UUYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu THAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATAIIMH, TOPEHUS), IOTyISHHE U IPUMEHEHHE.

Apenbl. beHzon: cocTtaB, cTpoeHue, (U3MYECKHE M XHUMHYECKHE CBOWCTBA (peakuuu
raJOreHUPOBaHUS U HUTPOBAHHUS), MOJYyYEHUE U TpUMEHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuyecKue ceolcmea (peakyuu 2ai02eHUpO8anUs U HUMPOBAHUs), NOYUEHUe U
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBSI3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAJISKALMMHU K Pa3JIMYHBIM KJlaccam.

[IpupoaHble UCTOYHUKH YTIIEBOAOPOIOB. [IprpoaHbIil Ta3 U MOMyTHEIE HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TEPeroHka, KpeKUHT



(TepMHUYECKH, KaTaTUTHUECKHi ), mupoam3. [IpoaykTsl nepepaboTku HeTH, UX TPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroib ¥ MPOIyKThI €r0 NepepaboTKU.

DKClepUMEHTAJIbHBIE METO/Ibl M3YYEHHUsl BELIECTB M UX IPEBPAIICHUN: O3HAKOMIJIEHHUE C
o0Opa3iaMu MmIacTMacc, KaydyKoB U pe3uHsbl, Kojulekuuu «Hedte» u «Yronp», MoaennpoBanue
MOJIEKYJl YIJIEBOJOPOJIOB M TajOr€HONPOU3BOJHBIX, IPOBEACHUE MPAKTUYECKON pabOThI:
IIOJIy4EHHUE 3TUJICHA U U3YYECHUE €TI0 CBOMCTB.

Pacuérnble 3aaumn.

Bblunicnienuss 1o ypaBHEHUIO XMMMUYECKOM peakuuu (Maccel, o0ObEMa, KOJMYECTBA
MCXOJHOTO BEIIECTBA WJIM TMPOJYKTa PEAKIHH IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOTO U3 UCXOTHBIX BEUIECTB WM IPOJTYKTOB PEAKIIUH).

Kuciopoacoaep:kauue opranuueckue coeIuHeHusI

[IpenenpHBIE OJAHOATOMHBIE CHUPTHL. METAaHON W AITAHON: CTPOCHHE, (U3NYECKUE U
XAMUYECKHE CBOMCTBA (pPEaKIWW C aKTUBHBIMH METaJlIaMH, TaJOT€HOBOJOPOAAMH, TOPEHHE),
npuMeHeHne. BoopoaHbIe CBSI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHE MeTaHOIa U STaHOoJIa
Ha OpraHU3M YeJIOBeKa.

MHOroaToOMHBIE CHOHPTHL. OTHIEHIJIMKOIh W TIUIEPUH: CTpoeHHe, (u3ndeckue u
XAMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMI METAJNIaMH, Ka4eCTBEHHAs PEaKIHsl Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHuM3M uesnoBeka. [IpuMeHeHHe riaulepuHa U
ATHIICHTJTHKOJISL.

@deHoN: CTpOCHHE MOJIEKYbl, (U3NYECKHEe W XUMHYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue genona.

Anbrerunpl U kemouwvl. DopManbAETHI, alUETAIbICTU]: CTpPOEHHUE, (QU3UUYECKHE U
XMMHYECKHE CBOWCTBA (pEaKiMH OKHCIEHUS W BOCCTAHOBJICHHS, KAaU€CTBEHHbIE DPEaKIIHH),
MOJIy4Y€HHUe U MPUMEHEHHE.

OAHOOCHOBHBIE TpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYCHAs KUCIOTHI:
CTpOeHHE, PU3NIECKHE U XUMHYECKHE CBOMCTBA (CBOMCTBA, OOIIHE IS Ki1acca KUCIOT, PEaKIIHs
sTepuduKanmm), MoyydeHHe U mnpuMmeHeHue. CreaprHOBass M OJEMHOBAs KHUCJIOTHI Kak
MIPEJICTAaBUTENH BBICIIUX KapOOHOBBIX KUCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KHUCIOT,
WX MOIoIIee IeHCTBUE.

CrnosxHble 3pUpbI KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrneBojpl: cocTaB, KiaccupUKalUs yrieBoa0B (MOHO-, TU- U Moiucaxapuibl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOGHHOCTU CTPOEHHS MOJEKYJbl, (PU3MUECKUEe M XUMHUYECKHE
cBOiicTBa (B3aumojeicTBue ¢ ruapokcuaoM Mmeau(ll), okucieHne aMMUAYHBIM PAcTBOPOM
okcuma cepebpa(l), BoccraHOBIeHHE, OpOXKEHHE TIIFOKO3bI), HAXOXJACHHE B NPHPOJC,
pUMeHeHue, ouonoruueckas poib. otocunte3. pykTo3a Kak U30Mep TIIFOKO3BL.

Kpaxman u nemnronosa kak npupoanbie noaumepbl. CTpoeHue KpaxMaia U LEeJUTIOI03bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIPOJIN3, KAYeCTBEHHAs PEAKIIHs C HOJIOM).

DKCIepUMEHTAIbHBIE METOJbl W3YYEHHUs BEIIeCTB M WX MPEBpaIICHUI: MpPOBEACHUE,
HaOMO/IeHNe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHWE CIHPTOB, KAaYECTBEHHBIE
peaKiuu OJHOATOMHBIX CHHPTOB (OKHUcIeHHe dSTaHona okcugoMm wmenu(ll)), mMHOrOaTOMHBIX
CHUPTOB (B3auMojelcTBHE IiHiepuHa ¢ ruapokcuaoM Meau(ll)), ampaerunoB (okucieHue
aMMHMa4yHbIM pacTBopoM okcuja cepeopa(l) u runpokcuaom wmemu(ll), B3aumoneiicTBue
KpaxMaja C HOJIOM), MPOBEJIEHUE MPAKTHUECKOW pabOThI: CBONCTBA pPacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérnbie 3amaun.



Bbruncrnenuss mo ypaBHEHHIO XHMHYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJHOTO BELIeCTBAa WJIM NPOAYKTa pEaKUUu [0 HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB WU IPOAYKTOB PEAKIIUH).

A3oTCcoepKale OPraHndeCKUe COECAMHEHMUSL.

AMUHOKUCIOTBI Kak aM(OTEepHblE OpraHUYecKue coenuHeHus. dusznueckue u
XMMHMUYECKHUE CBOICTBA aMUHOKHMCIOT (Ha MmpuMmepe IiuuuHA). buonornueckoe 3HaueHue
aMuHOKUCIIOT. [lenTumapl.

benku kak npupoaHble BBICOKOMOJIEKYJSpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTUYHasi CTPYKTypa OenkoB. XHUMHUYECKHE CBOMCTBa OENKOB: THIPOJM3, JEHATypaLus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

DKclepUMEHTAJIbHbIE METOJIbl M3YUEHUS BEIIECTB M UX IpEeBpalleHUIl: HaOmoJaeHue U
ONMCAHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypauus O€NKOB IMpU HarpeBaHUM, LIBETHBIE
peakiuu 6eIKOB.

BrbicokomoiiekyJisipHbIe COeIMHEeHN s

OCHOBHbBIE TOHSATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEPHU3alH, CPEeOHSAs MoJyeKyilspHas Macca. OCHOBHBIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETUHEHHUH — MOJIMMEPHU3aIUs U MOJIUKOHICHCAIIHS.

DKcrepuMEHTAIbHBIE METO/IbI U3YYEHHUs BELIECTB U MX MPEBpAIllCHUN: O3HAKOMIIEHHUE C
oOpa31amMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAy4yKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3anus MeXnpeIMETHBIX CBA3€d NPU U3y4CHUM OopraHndeckod xumuu B 10 kmacce
OCYILIECTBJISIETCSl Yepe3 HUCIOJIb30BaHHWE KaK OOMIMX €CTEeCTBEHHO-HAY4YHBIX MOHSATHM, Tak W
MOHSATUH, SBIIIOIIMXCS CHCTEMHBIMH JUIS1 OTAENBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSATHUS: SBJICHHE, HAyYHBIM (aKT, TUIOTE3a, 3aKOH,
TEOpUsl, aHadu3, CHUHTE3, KiIaccupuKkauus, TIEepUOJUYHOCTh, HaOMIOeHNuEe, HW3MepeHue,
JKCIIEPUMEHT, MOJICITUPOBAHUE.

du3nka: Matepus, SHEPTHs, Macca, aTOM, 3JIEKTPOH, MOJIEKYJIA, SHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TeJO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PU3NYECKHE BEIUYUHBI U €IUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusm, Ouocdepa, oOMeH BeUIECTB B OpraHusme, (OTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BElIeCTBA (OCJIKH, YTIIEBOIbI, )KUPBI, PEPMEHTHI).

I'eorpadust: MuHEpabl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: NUIEBbIe MPOAYKThI, OCHOBbI PAllMOHAJIBHOIO MUTaHUs, MOIOLIUE CPEJCTBA,
JIEKAPCTBEHHBIE U KOCMETUYECKHUE MperapaThl, MaTepuaibl U3 HCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KITACC OBIIASAA U HEOPTTAHUYECKAS XUMMUSA

Teoperuveckne 0CHOBbI XMMHH

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHas 000JI0YKA.
DHepreTUUecKue YPOBHH, MOIYPOBHU. ATOMHbBIE opOuTany, S-, p-, d- anemMeHThl. OCOOCHHOCTH
pacripesie/ieHUs] JIEKTPOHOB MO0 OpOUTAIAM B aTOMax 3JE€MEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHask KOH(UTYypaIus aTOMOB.

Ilepnognueckuinn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckod CHUCTEMBI XUMHYECKHX
aneMeHToB JI. 1. MeHnzneneeBa ¢ COBPEMEHHON TEOPHUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHs CBOMCTB XUMHUYECKUX JIEMEHTOB M 00pa3yeMbIX UMM IPOCTBIX U CIOKHBIX BEIIECTB
10 Tpynnam 1 nepuojaM. 3HauyeHHe EPUOINUECKOI0 3aKOHA B Pa3BUTUH HAYKH.



Crpoenue BemecTBa. XHUMHUYECKas CBsI3b. BHIbl XUMHYECKON CBsI3U (KOBaJICHTHAs
HEMoJIIpHAasl W TOJSpHAsl, MOHHAS, MeTajumdeckas). MexaHu3mbl oOpa3oBaHMsI KOBAaJCHTHOU
XUMUYECKOM CBsi3U (OOMEHHBIN M JIOHOPHO-aKIENTOpHBIN). Bomopoanas cBs3b. BajaeHTHOCTD.
DneKkTpooTpUlaTesbHOCTh. CTeneHb OKuciieHns. OHbI: KaTHOHBI U AHUOHBI.

BemectBa MOJIEKYIISIPHOTO M HEMOJIEKYJISIPHOTO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BellecTBa. THMBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTue o qucnepcHbIX cucTeMax. MICTUHHBIE U KOJUIOMAHBIE PAcTBOPBI. MaccoBas J10J1st
BEIIECTBA B PaCTBOPE.

Knaccupukamuss HeopraHmueckMx coeauHEeHHd. HoMeHkiaTypa HEOpraHHMYECKHX
BeIIECTB. ['eHeTMyeckass CBA3b HEOPraHWYECKHX BEIIECTB, MPUHAMICKANUX K Pa3TUIHBIM
KJIacCaM.

Xumunyeckass peakius. Knaccudukanuss XUMHUYECKHX pPEaKIMi B HEOPraHUYecKoW u
OpraHWYECKON XUMHH. 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXPAHEHUS U TPEBPAILICHUS
SHEPIrUU MMPU XUMHYECKUX PEaKIIHX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3iIU4YHBIX (akTopoB. OOpaTHUMbIE pEaKIUH.
Xumuyeckoe paBHoOBecue. DAKTOPHI, BIMSIONIME HA COCTOSHUE XUMHYECKOTO PABHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas auccouuanus. CunbHble W cinalble 3eKTposiuThl. Cpena BOJIHBIX
pacTBOPOB BEUIECTB: KHUCIIAsl, HEUTpaIbHasl, IETOYHAS.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIbHBIE METOJbl M3YyYEHHUs BEUIECTB M UX IPEBPALICHUN: JEMOHCTPALMS
tabmun «llepronnueckas cucrtema xumudeckux sneMeHToB J[. M. MengeneeBa», u3ydeHue
MoJeNell KpPUCTAIIMUECKUX pEETOK, HaOMIoeHHe U ONHUCaHuEe JEMOHCTPAaIlMOHHBIX U
71ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIPENIETICHUE CPEellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MpOBEACHUE MPaKTUUEeCKON paboThl «BnusHue pa3nuuHbIX (aKTOpoB Ha
CKOPOCTh XUMHUYECKOW PEAKLIM».

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XUMHUUYECKUX PEAKLUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCMOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilonoxenue HemerasmioB B Ilepuoanueckoid cucTeMe XMMHUYECKHX
anemenToB JI. M. MengeneeBa W OCOOEHHOCTH CTpoeHHs aToMoB. Du3nyeckue CBONCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoa, cepbl, pocdopa u yriepona).

XUMUYECKHE CBOWCTBAa BAXKHEWIIMX HEMETAJUIOB (TaJloT€HOB, cephl, a3oTa, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCHI0B, KUCIOPOICOIEPKALINX KUCIOT, BOJOPOTHBIX
COCTMHCHU).

[IprmeHeHne BaKHENIINX HEMETAIIIIOB U UX COEAMHEHUN.

Mertamel. [lonoxxenue meramioB B [lepuoanyeckoil cucTeMe XMMHUYECKUX 3JIEMEHTOB [l
N. MenneneeBa. OCOOEHHOCTH CTPOEHHsSI JEKTPOHHBIX 000JI0YeK aToMOB MeTaisioB. OOmiue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DIEKTPOXUMHUYECKUN Pl HATPSHKEHUN
METAJIOB.

XUMUYECKHE CBONCTBA BaXXHEHIIMX METAIIOB (HATPHUMA, KaluWid, KalblUWA, MarHWid,
QITIOMUHUM, IUHK, XPOM, KE€JI€30, ME/Ib) U UX COECTUHEHUN.

Oo61ue crocoObl MoMy4YeHHust MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.



DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUNA: H3yYEHUE
KoJuteknnu «MeTaluibl W CIUIaBbI», 00pa3llOB HEMETAIUIOB, PEIICHHWE SKCIePUMEHTAIBHBIX
3ama4, HaONIOJIEHWE W  ONKHCAHWE JCMOHCTPAIlMOHHBIX U JIA0OPATOPHBIX  OIBITOB
(B3auMoOI€iCTBUE THUIPOKCHAA ATIOMUHHS C PacTBOPAMHM KHUCJIOT M IIEJIOYed, KauyeCTBEHHbIC
peakiry Ha KaTUOHBI METAJIIIOB).

Pacuérnbie 3amaun.

Pacuérel maccel BemiecTBa mwiM 00bEMa ra3oB IO U3BECTHOMY KOJMYECTBY BEIECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEAKIMHM BEHIECTB, pacuéThl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET IIPUMECH.

XuMuA 4 KU3Hb

Ponps xumuu B 00ecriedeHNH YKOJIOTHIECKOMN, SJHEPTETUUECKOM U MUIIEBON 0€30MacHOCTH,
pa3BUTUU MeAuIUHbL. [loHSATHE O HAay4YHBIX METO/JaX TIO3HAHUS BEIIECTB W XUMHUYECKHX
peaKuum.

[IpencraBnenuss 00 OOMIMX HAyYHBIX MPUHIMIAX MPOMBIIUIEHHOTO TOJYYCHUS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHpe BEIIECTB W MAaTEPUAIOB: BAXKHEHIIME CTPOUTEIHHBIC MaTepHabI,
KOHCTPYKIITMOHHBIE MaTepHallbl, KPacKd, CTEKJIO, KepaMHKa, MaTepHaibl ISl DJIEKTPOHUKH,
HaHOMaTepHaJIbl, OPTaHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XUMHST W 3]I0POBBhE YEJIOBEKA: TMpaBWJIa HMCIOJIb30BAHUS JIEKAPCTBEHHBIX IPEMApaToB,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzarust MeXnpeIMETHBIX CBSI3CH MpH M3YYSHUHW OOIIEeH W HEOPraHWYECKON XUMHH B
11 kyacce oCymecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHUH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpus,
aHaylnM3,  CHHTE3,  KilaccUpHUKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHME,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBIICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, HWOH, H30TOIL,
PaZMo0aKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUil YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BEIeCTBa, (U3NYECKUE BEIUYUHBI U €IUHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorusi: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAMUHBI, 0OMEH BEIIIECTB B OPTaHU3ME.

I'eorpadust: MuHEpasbl, FOpHbIE TOPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XUMUYECKas MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMaleBTUUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUajioB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA
JIMYHOCTHBIE PE3YJIBTATHI

@I'OC COO ycranaBnmuBaeT TpeOOBaHHS K pPE3yJbTaTaM OCBOCHHUS OOYYaIOUTUMHUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX pE3YyJIbTaTOB OCBOEHUS
IPOTrpamMM CpeTHEro 001Iero 00pa30BaHus SBISAETCS CHCTEMHO-IEATEIbHOCTHBIHN TTOIXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEHHS IpeameTa «XHUMHsD» Ha YPOBHE CpeJHEro oouiero ooOpazoBaHuUs
BbIJIEJIEHBI CIIEAYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMUCS POCCUUCKOM TPaKTAHCKOW HMICHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIEIICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPaJAULIUK 0a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XMMHUYECKOTO
o0pazoBaHUs;

HaJM4ue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUThH KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE pPE3YNbTAaThl OCBOEHHUS MpenMeTa «XUMHUS» JOCTUTAIOTCS B €IWHCTBE
yu4eOHOM M BOCHMTATENbHOW JEATENBHOCTH B COOTBETCTBMM C T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJ€aJaMH POCCUICKOro
IPaXXJIaHCKOTO OOLIeCTBa, NPUHATBIMH B OOIIECTBE HOPMAaMU WU NPaBUIAMU IOBEJICHMS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JTUYHOCTH 00YyJaIOITUXCsl.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa IO3HABATEIBHON M IPAKTHUUECKOW JESITeNbHOCTH OOy4aroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE LIEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMs 00YYaIOUIMMUCSA CBOMX KOHCTUTYLIMOHHBIX IIPaB U 00sA3aHHOCTEH, yBaKE€HUS K
3aKOHY U NPaBONOPAIKY;

IPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBWJIaX MEXKIMYHOCTHBIX OTHOLICHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEILHOCTH MIPU CO3JIaHUU YUYEOHBIX IPOEKTOB,
peleHnH y4eOHBIX M [T03HABaTEIbHbIX 33J1a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

COCOOHOCTH IOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHMUSI, JIOTUKY U apryMEHThl JIPYTux
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH €A TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HAacCJEQUI0 OTEUECTBEHHOU
XUMUH;

YBaKEHHsI K IpoIleccy TBOpYECTBA B 0OJACTH TEOPUM M TNPAKTHUECKOTO NPUMEHEHHUs
XMMUH, OCO3HAHUS TOTO, YTO JOCTHKEHHsS HAayKH €CTh pe3yibTaT JUIMTENbHBIX HaONI0JCHUH,
KpPOTIOTJIMBBIX 3KCIIEPUMEHTANIBHBIX TOMCKOB, IOCTOSIHHOTO TPy/Ja YYE€HBIX U TPAKTUKOB;

UHTEpPECa M [IO3HABATEJIBHBIX MOTHBOB B IIOJIyYEHUHM M IOCIEAYIOLIEM aHalIu3e
nH(pOpMAIIUU O IEPETOBBIX TOCTUKEHUAX COBPEMEHHOM OTEeUECTBEHHOW XUMUMU;



3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHHUS:

HPABCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHBIE C XUMUYCCKUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHUS, OPUEHTUPYSICh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTH OIIEHHMBATh CBOE IMOBEJICHHWE W TIOCTYNKH CBOUX TOBAPHUIICH C TMO3UIMI
HPABCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE TIOCIEACTBUN STUX MOCTYIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MIOHMMAaHMs LIEHHOCTEM 310poBOro u Oe3omacHoro oOpas3a >XH3HH, HEOOXOJMMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns TpaBmil OE30MacHOTO OOpalIieHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH;

MOHMMAaHMS [IEHHOCTH TPaBWJI HWHIWBUAYAIHHOTO M KOJUIEKTUBHOTO 0€30IacHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIFO/ICH;

OCO3HAHUS TOCJECACTBUN W HEMPHUATUS BPEIHBIX MPUBBIYECK (YIMOTPEOIECHUS aTKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BoCnuTAHMS:

KOMMYHUKAaTUBHOW KOMIETEHTHOCTH B Y4e€OHO-MCCIEAOBATEIBCKON JEATEIHHOCTH,
00IIIeCTBEHHO TMOJIE3HOM, TBOPUYECKOM M APYTrUX BUOAX JEATECILHOCTH;

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

MHTEpeca K MPaKTUYECKOMY H3Y4YEHHI0 Mpodeccuil pa3iMyHOro poja, B TOM 4YHCIE Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUHU;

YBa)KEHHUS K TPYY, JIOASAM TPYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOPDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyxaymieil mpodeccu U peaau3alnuud COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YY4ETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBa;

6) AK0JIOrH4eCKOro BOCIIMTAHUA:

9KOJIOTMYECKHU 11eJIeCO00Pa3HOro OTHOIICHUS K MPUPOJIE, KaK UCTOUHUKY CYILIECTBOBAHUS
JKH3HH Ha 3emIie;

MMOHUMAaHHUS II00aJIbHOTO XapakTepa SKOJOTHYECKUX MPoOeM, BIUSHUS 3KOHOMUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU HCIIOJIBb30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPUATHS NEHCTBUI, MPUHOCAIINX BpEll OKpYXKAIoUIell MPUPOIHOU cpene,
YMEHHUsSI TPOTHO3MPOBATHh HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIPUHUMAEMBIX
JICCTBUHN U MIPEJOTBpAIIATh HUX;

HaJIW4YUs PA3BUTOTO SKOJOTHMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KyJIbTYphI, OIBITA
NESITEeNFHOCTH  DKOJOTUYECKOW HAMpaBIEHHOCTH, YMEHHUS PYKOBOJCTBOBAThCS HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UICOJIOTUH XeMO(pOoOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY  YpPOBHIO
Pa3BHUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHM CHenuUKA XUMUU Kak HayKd, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paIMOHATIFHOTO HAYYHOT'O MBIIIJICHUS, CO3/IAHUU [IEJIOCTHOTO MPEJICTaBICHHS 00 OKpYKaIOIIEM



MHpE KaK O €JIMHCTBE MPHUPOJbI M YEJIOBEKa, B MO3HAHUU IMPUPOJHBIX 3aKOHOMEPHOCTEH U
pelIeHn: IpoOJIeM COXpaHEHUs IPUPOTHOTO PABHOBECHS;

yOexXAEHHOCTH B 0COOOW 3HAYMMOCTH XHMHH JUIsl COBPEMEHHOW IUBWIM3AIMH: B €€
T'YMaHHCTUYECKON HANpaBI€HHOCTH W BAXHOM POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepHabHOU
KYJIBTYpBI, PEIICHUU TJI00ATBHBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS YEIOBEUECTBA — CHIPHEBOM,
SHEPreTUYECKOM, THUIIEBOM U HKOJIOTHYECKOW O€30MacHOCTH, B Pa3BUTUU MEAMIIMHBI,
00ecCreYeHNH YCIIOBHIA YCIIEITHOTO TPY/a M AKOJOTHYECKH KOM(POPTHON KHU3HH KAXKIOTO YIeHA
00IIIeCTBA;

€CTECTBEHHO-HAyYHOW T'PAMOTHOCTH: TIOHUMAHHUSA CYIIHOCTH METOJOB TO3HAHUA,
WCIIOJIb3YEMBIX B €CTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH MCIOJIBL30BATh MOJMy4aeMble 3HAHHSI JIIS
aHalM3a U OOBSICHEHUs SIBJIICHUU OKPYKAIOIIETO0 MUpa U MPOUCXOAAIIUX B HEM H3MEHEHUH,
yMEHUS JiefaTh 000CHOBAHHBIE 3aKIIOYCHHST HA OCHOBE HAyUHBIX (PAKTOB M MMEIOIITUXCS JTAHHBIX
C LEJBIO MOJTYYEHUS T0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIHHO MCIIOIB30BaTh XUMHUYECKUE 3HAHUS ISl PEIICHUs TTPoOIemM
B peaJIbHbIX KU3HCHHBIX CUTYaIUIX;

HWHTEpeca K MO3HAHUIO U UCCIIE0BATEIIbCKON JEATETbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHUI0 M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIOJIyY€HHWIO HOBBIX 3HAaHMW TO XUMHUHM B COOTBETCTBUU C >KMU3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pPa3audHbBIX cdepax npodeccHoHaTbHON
eI TEILHOCTH.

METANIPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHUS Yy4eOHOro mpenMera «XUMHUsS» Ha YPOBHE
cpemHero oOmiero 0opa3oBaHus BKIIIOYAOT:

3HaAYMMBbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUAIOIMIMXCSA MEXIUCIUIUTMHAPHBIE
(MexTpeIMeTHBIE) OOIeHayYHbIC TIOHATHS, OTPAKAIONTNE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crneruKy METOIOB MTO3HAHMS, UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIECTBO,
SHEPTHsl, SBJCHUE, MPOIIECC, CHCTEMa, HAay4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHeE);

YHUBEpPCAIbHBIE yueOHbIE JEeUCTBUSA (mo3HaBaTeNbHBIE, KOMMYHHUKaTUBHBIC,
peryiasTuBHBIC), obecrieunBarome (GopMUpoOBaHWE (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COITMATPHOM KOMITETCHITMHN 00yYaIOIIUXCS;

CHOCOOHOCTh ~ OOYyYaloOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHble YueOHbIC ICHCTBUS B TIO3HABATENBHOU U
COIIMAJIBHOM MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBJIAJCHHE YHUBEPCAIBHBIMU Y4EOHBIMU
[103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBJaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh U aAKTYyaJdU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBarth;

ONpeNeNsaTh LeNU JeATEIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHM HX JOCTHKEHUS,
COOTHOCHUTH PE3YJIbTATHI ACSITEIBHOCTU C OCTABICHHBIMU LIEIISIMHU;

WCIIOJb30BATh MPU OCBOCHUM 3HAHUN NPUEMBI JIOTMUYECKOTO MBIIIJIEHUSI — BBIAETATH
XapaKTepHble TMPU3HAKK TOHATHI M YCTaHABIMBATH UX B3aWMOCBS3b, MCIOJIb30BaTh
COOTBETCTBYIOIINE TOHITHS I 00BSICHEHUS OTJEIbHBIX (DAKTOB U SBJICHHIA,



BBIOMPATh OCHOBAHUS M KPUTEPUH JUTS KIACCH(PUKALINN BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBJIMBATh MPUYUHHO-CIIEJICTBEHHBIE CBS3U MEXIY U3y4aeMbIMHU SIBJICHUSMU;

CTPOWTH JIOTUYECKUE PACCY)KICHHsS (MHIYKTUBHBIC, JECIyKTUBHBIC, II0 AaHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTHUBOPEUHS B PACCMATPUBACMBIX SIBJICHUAX, (POPMYIHUPOBATH
BBIBO/JIBI M 3AKJIFOUCHHUS;

MIPUMEHSATH B MPOLIECCE MO3HAHUS, UCIOJIb3YEMbIE B XMMHUHU CUMBOJINYECKHE (3HAKOBBIE)
MOJeu, MpeoOpa3oBbIBATH MOJIEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HaK (CUMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, ypaBHEHHE XUMHUYECKOW peaknuu — TPU pPEHICHHHd YYeOHBIX
[I03HABATENIbHBIX M MPAKTUYECKUX 3a7ay, MPUMEHATHh HAa3BAaHHbIE MOJEJbHBIE IMPEACTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MPU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCIEA0BATENbCKUE € CTBUS:

BJIaJIETh OCHOBAMM METOJIOB HAYYHOT'O MO3HAHMS BEILECTB U XUMHUUYECKUX PEaKIUi;

¢bopMmynupoBaTh LE€TM M 33JaYd  HUCCIIEJOBAHUSA, WCIOJb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(hOPMYJTMPOBAHHBIE BOIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHMUSI M OCHOBBI
1 (opMHUPOBAHUS TUIIOTE3BI IO TPOBEPKE MPABUIBHOCTH BBHICKA3bIBAEMBIX CYXKICHUN;

BJIQJIETh HaBBIKAMHM CAMOCTOSITENIbHOTO IUIAHUPOBAHUS M MPOBEICHHS YYECHHUUECKHUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTENBHO
MIPOrHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEJOBAHUS, COCTABIIATh 0OOCHOBAHHBIN OTYET O MpOAETIaHHON
pabore;

MpUOOpeTaTh OMBIT YYEHUYECKOW MCCIEeI0BATENbCKOM U MPOEKTHOM JesTeNIbHOCTH,
IPOSBIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOSITEIbHOMY IIOMCKY METOJOB pELICHUs
MPAKTUYECKUX 3a/1a4, IPUMEHEHUIO PA3JINYHBIX METO/IOB TIO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OpUEHTUPOBATbCSI B  PA3IMUYHBIX HCTOYHHMKAX HMHPOpMaLMU (HAY4YHO-HOMYJISpHas
JuTeparypa XMMHYECKOIO COJIepXkaHMs, CIpaBOuYHble IocoOus, pecypcbl HHTepHera),
aHATM3UPOBaTh MH(DOPMALMIO DPA3JIMYHBIX BUIAOB U (OPM IpelrcTaBiIEHUs, KPUTHUECKU
OLIEHUBATh €€ JI0CTOBEPHOCTh U HEITPOTUBOPEUNBOCTb;

(dbopMynHupoBaTh 3alpochl U NPUMEHATh DPA3JIUYHbIE METOJbl IPU IOUCKE M OTOOpe
uHpopMalny, HeOOXOAUMO Ul BBIIIOJIHEHUS YUEOHBIX 3a/1a4 ONPEEeIEHHOTO THIIA;

IpUOOPETaTh OIBIT MCIOJIB30BaHUSI MH(POPMALMOHHO-KOMMYHUKATHBHBIX TE€XHOJIOTUH U
pa3IUYHBIX IOUCKOBBIX CUCTEM;

CaMOCTOSITEJIBHO BBIOMPATh ONTUMAIBbHYIO (POpMY NpeAcTaBiIeHUss UHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

UCIOJb30BaTh HAYYHBIH $3bIK B KayecTBE CpEACTBA INpU pPabOTe C XUMHUYECKOH
uHpopManuen: NPUMEHATh MEXIpeAMeTHble ((U3ndyeckue M MaTeMaTHYeCKHe) 3HAKU MU
CUMBOJIBI, POpMyIbI, a00peBHATYpPbI, HOMEHKIATYPY;

UCIOJb30BATh U IPE0OPa30BbIBATh 3HAKOBO-CUMBOJINYECKHUE CPEACTBA HATJISATHOCTH.

OgJiaieHMe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUSAMU:

3aJaBaTh BOIPOCHI MO CYIIECTBY 00CYXAaeMOM TeMbl B XOJ€ JHajora W/Wind JUCKYCCHH,
BBICKa3bIBaTh HUJAEH, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCHUTEIILHO BBITIOJIHEHUS
NPEUI0KEHHOHN 3a1auH;

BBICTYNaTh C MpPE3CHTAIel pe3yabTaTOB MO3HABATENBHOM AEATENILHOCTH, MOTYYEeHHBIX
CaAMOCTOSITEJIbBHO MJIM COBMECTHO CO CBEPCTHUKAMH TIPU  BBINOJHEHHUH XHUMHYECKOTO
HKCTIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,



peanu3anyu y4eOHOTrO IMpoekTa U (HOpMYIHPOBATH BBIBOJBI IO PE3yAbTaTaM IPOBEIEHHBIX
MCCIIEIOBAaHUI ITyTEM COTJIACOBAaHUS MO3UIMIA B X0/1€ 00CYK/IeHHsI 1 0OMEHa MHEHUSMH.

OBJajieHHe YHUBEPCAJIbHBIMU PEryJIATHBHBIMY J1eliCTBUAMM:

CaMOCTOSITENIBHO IJIJAHUPOBAaTh U OCYILECTBISATh CBOIO IMO3HABATEJIbHYIO JIEATEIbHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
MpeUlaraeMblii AITOPUTM JICHCTBHI NPU BBIMOJHEHUN YYEOHBIX M HMCCIIEIOBATENbCKHX 3a/1ad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CITOCOO X PEIICHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUUYECKUX PEAKIUX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEW JEATEIbHOCTM HAa OCHOBE caMoaHalu3a U
CaMOOLIEHKH.

MNPEAMETHBIE PE3YJIBTATBI 10 KJIACC

[IpenmeTHbIe pe3yapTaThl 0OCBOEHMSI Kypca «OpraHudeckas XMMUsD OTPaXaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNA O XUMUYECKOW COCTABJISIIONIEH E€CTECTBEHHO-
Hay4YHOW KapTHUHBI MHpA, POJU XHMHH B TO3HAHHWM SIBJICHUH NPUPOJbI, B (POPMUPOBAHUU
MBIIIJIEHUS] U KYJAbTYpPhl JUYHOCTH, €€ (PYHKIMOHAJIBHOM I'pPaMOTHOCTH, HEOOXOIUMOM st
pelIeHHs MPaKTHYEeCKUX 3a7ady M DSKOJOTMYeCKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BJIAJICHUE CHCTEMOW XMMHUYECKMX 3HAHUW, KOTOpas BKJIOYAET: OCHOBOIOJArarouue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIeKTpOHHAasi 000104YKa aTomMa, MOJIEKYJa, BaJIEHTHOCTD,
AIIEKTPOOTPHUIATENIHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaléHHasi), MOJIb, MOJIIpHAs Macca, MOJSPHbIE 00BEM, YIIEpOAHBIH  CKEJIET,
(GyHKIMOHATbHAS TPYINa, pajuKal, H30MEpHus, U30MEpbl, TOMOJOTHYECKUHA PpsJl, TOMOJIOTH,
YIJIEBOJIOPO/IbI, KHUCIOPOJ U a30TCOJEp KAIINE COCIUHEHMS, MOHOMED, MOJIMMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COEMHEHMS]); TEOPUU U 3aKOHBI (TEOpHUs CTPOEHUSI OPraHHUYECKUX
BemectB A. M. byrmiepoBa, 3akoH COXpaHEHHMsI MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUS, JEKAllhe B OCHOBE NOHMMAaHUs
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DaKTOJIOTrMYecKUe CBEACHUS O CBOICTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM MCIOJIb30BaHUH BaXKHEUIITNX OPraHUYECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU NEATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIC MPU3HAKU MOHSITHUM, yCTaHABINBATh
UX B3aMMOCBS3b, HCIOJIb30BaTh COOTBETCTBYIOLIME MOHATHS IPU OITMCAHUU COCTAaBA, CTPOEHUSA U
MpEBpAICHUN OPraHNYEeCKUX COCTUHEHNN;

c(hOpMUPOBAHHOCTh YMEHUN HUCIOJB30BaTh XUMHYECKYIO CHMBOJIUKY Ui COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHO) (OpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIH MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHHS;

c(hOpMUPOBAHHOCTh YMEHUI yCTaHABIMBAThH MPUHAICKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB [0 MX COCTaBYy M CTPOEHHUIO K OINpeNeN€HHOMY KIacCy/Tpylie COeIuHeHUN
(YrneBoJOpoabl, KUCIOPOJ W a30TCOJEpXKAallMe  COEIMHEHMs, BbICOKOMOJIEKYISPHbIE
COeIMHEHUs), MaBaTh UM Ha3BaHuA o cuctemarnuyeckoil Homenkiarype (IUPAC), a taxxke
MIPUBOJIUTh TPUBUATBHBIE HAa3BaHUS OTAETHHBIX OPraHMYECKHX BEIIEeCTB (ITUJICH, MPOTHIIEH,
alleTUJIeH, ASTHJICHTJIMKOJb, TIUIEpUH, (QeHod, (QopManbIerui, aneTaibAeruja, MypaBbHHAS
KHCIIOTa, YKCYCHAsl KUCIIOTa, OJICMHOBAs KUCJIOTA, CTEApUHOBAs KHUCIIOTa, TIIOK03a, (QPYyKTO3a,
KpaxmaJl, IeJIJTI0J103a, TJIULHH);

c(hOpPMUPOBAHHOCTh YMEHHUS OMPEACNSATh BHUJBI XUMHUYECKOW CBS3H B OPraHUYECKHX
COEIMHEHUSX (OAMHAPHbBIEC U KPATHBIE);



c(OPMHUPOBAHHOCTh YMEHHS TPUMEHSATH IOJOXCHHS TEOPUHU CTPOCHUS OPTaHUYECKHX
BemiectB A. M. ByrnepoBa misi 00bsSICHEHHSI 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHUE, (HU3MUYECKHE WU
XUMUYECKHNE CBOMCTBA TUITMYHBIX MIPEICTABUTENICH Pa3IUYHBIX KJIIACCOB OPraHUYECKUX BEIIECTB
(meraH, aTaH, ATWIEH, MNPONWICH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJ, ITUJICHIIIMKOJIb, TIUIEPUH, (EHOJ, aleTalbIeTHlI, MypaBbuHAs U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJUIl0JI03a, aMMHOYKCYCHas KHUCIIOTa), WUIFOCTPUPOBAThH
TEHETUYECKYIO CBSI3b MEXKJY HUMU YPAaBHEHUSIMU COOTBETCTBYIOIIMX XHMHUYECKHX PEaKIUi C
HCII0JIb30BAHNEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaTb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HegTb, MPUPOMHBIM Ta3, yrojip), CHOCOOBI MX MEpepabOTKH U MPAKTUYECKOE MPUMEHEHHE
MIPOJIyKTOB MepepadOTKH;

c(hOpMUPOBAaHHOCTh YMEHUWM TIPOBOJUTH BBIYUCICHHS [0 XHUMHUYECKUM YpaBHEHUSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEUIECTBA WJIM MPOAYKTa PEAKUHUU IO U3BECTHBIM
Macce, 00bEMy, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEUIECTB MU MPOAYKTOB PEAKIINN);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHMS, WCIOJb3yeMbIX B XHMHH TIPH W3yYEHUHM BEHIECTB M XHMHYECKHX SIBJICHUHN
(naOnrofeHue, W3MEpeHUe, OSKCIEPUMEHT, MOJEIMPOBaHKE), HCIOJIb30BaTh CHUCTEMHbBIE
XUMHWYECKUE 3HAHUS JUTS PUHATHS PEIICHUA B KOHKPETHBIX KU3HCHHBIX CUTYAITUSIX, CBSI3aHHBIX
C BEIECTBAMH M UX IPUMEHEHUEM;

c(hopMUPOBAaHHOCTh YMEHHI COOJIIO/IAaTh MpaBUjIa MOJIH30BAHUS XUMHUYECKON MOCYI0N H
1a00paTOPHBIM 00OPYIOBAHKUEM, a TAKXKE MpaBHJIa OOPAIIEHUs C BEIIECTBAMHU B COOTBETCTBHH C
MHCTPYKIHUSMU IO BBITOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

cOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMNOJHATH XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHus: OpraHuYecKuX BEIIECTB NMPU HAarpeBaHUH, MOJYUYEHHE STUJICHA M U3Y4EHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEAKIMH OPraHUYECKHUX BEIIECTB, JEHATypauus OCJIKOB IpHU
HarpeBaHUH, [[BETHbIC PEaKIUU OEJTKOB) B COOTBETCTBUU C MPABHJIAMU TEXHUKH 0€30MaCHOCTHU
pu oOpallleHuy ¢ BellecCTBaMU U J1a0OpaTOPHBIM O0OpYIOBAaHUEM, IPEICTABISTh PE3YIbTAThI
XMMHUYECKOTO JKCIepuMeHTa B (opMe 3alucu YpaBHEHUH COOTBETCTBYIOUIUX peaKIuil u
(bopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YIbTaTOB;

cOpPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI HH(POpPMAIUIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM uH(popmaliu, IHTEpHET U IPYTHX);

chOpMHUPOBAHHOCTh YMEHHMH COONIOJATh MpaBHJIa AKOJOTUYECKH 1I€TIECO00pPa3HOTO
MOBEACHUA B OBITY U TPYIOBOH [EATENHHOCTH B IENSIX COXPAHEHHUS CBOEro 370pPOBbS U
OKpY’Kalolllel MPUPOIHOM Cpelbl, 0CO3HABaTh OMACHOCTh BO3JCHCTBHUS HA YKUBHIE OPraHU3MBI
ompeneNéHHBIX OpPraHMYECKUX BellecTB, NMoHMMas cmbica mokaszarens [I/JIK, mosicHaTe Ha
puMepax CrnocoObl YMEHBIICHHs] U MPEIOTBPAIICHUS UX BPEIHOTO BO3JIECHCTBUS HA OPraHU3M
YEII0BEKa;

JUis 0OydarouuXxcs C OrPaHUYCHHBIMH BO3MOYKHOCTSIMHU 370POBbs: YMEHHE MPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHHUS BEIIECTB U XUMUYECKHUX SBICHUII;

JUIS CIEMBIX M CHa0OBUAAIIMX OOYyYalOMIMXCS: YMEHHE WCIOJIb30BaTh peibedHO-
TOYEUYHYI0 cuctemMy 0603HaueHuit JI. bpaiins ans 3anucu xumudeckux GopmyiL.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOeHUS Kypca «OOmas W HEOpPraHWYeCcKas XUMHS

OTPAXKAIOT:



cOPMHUPOBAHHOCTh TMPEACTABICHUI: O XUMHUYECKOW COCTABIIAIONICH €CTeCTBEHHO-HAYYHOU
KapTUHBI MUPA, POJIM XUMHUHU B TIO3HAHWH SIBJICHUU TPUPOJBI, B (DOPMHUPOBAHUH MBIIUICHUS H
KYJIBTYPbl JIMYHOCTH, €€ (YHKIIMOHATBLHOW TPAaMOTHOCTH, HEOOXOIUMOW Ui pelIeHus
MPAKTUYECKUX 3a/a4 M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CpeEAE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIIOJIAraroIInue
MOHATHSA (XMMUYCCKHN DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIE OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM O00BEM, BaJECHTHOCTH, JJIEKTPOOTPUIATEIHHOCTh, CTEIEHb
OKUCJICHUs, XUMHUYECKas CBsA3b (KOBAJICGHTHAs, WOHHAsA, METANIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBI ~XHMHYECKHUX  PEaKlHi, pacTBOpP, IJICKTPOJIHUTHI,
HEDIJICKTPOJIUTHI, ANEKTPOJIUTHUYECKAS JUCCOLMAINS, OKUCIUTENb, BOCCTAHOBUTEIh, CKOPOCTh
XUMUYECKOW  peaklMH, XHMHYECKOE€ paBHOBECHE); TEOpPUHM U  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Aucconmanuu, nepuoanueckuii 3axkoH J[. WM. MeHnneneeBa, 3akoH
COXpaHEHHUsI MAacCChl BEIIECTB, 3aKOH COXPAHEHUsI W TPEBPAIIECHUS DHEPTHH MPU XUMUYECKUX
peakiusax), 3aKOHOMEPHOCTH, CHMBOJIMUECKHH S3bIK XHUMHUH, MHUPOBO33PEHUYECKHUE 3HAHMS,
JIe)KAIIMe B OCHOBE IIOHUMAaHMS TPUYMHHOCTH W CHCTEMHOCTH XHMHUYECKUX SIBJICHHH,
(haKTOJIOTHYECKHE CBENICHUS O CBOMCTBAX, COCTaBe, MOJYyYECHUH U O€30MacHOM HMCIOJb30BaHUN
BOKHEUIIINX HEOPTAaHUIECKUX BEIIECTB B OBITY U MPAKTHICCKOM JCSITEIHPHOCTH YEIOBEKA,;

c(hopMUPOBAaHHOCTh YMEHUH BBISBIIATH XapaKTEPHBIC NTPU3HAKU TIOHITHH, YCTaHABINBATDH
WX B3aUMOCBSI3b, HCIOJH30BaTh COOTBETCTBYIOIIHME TMOHSTHS MPU ONMHUCAHWHN HEOPTAaHWYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMHUPOBAHHOCTh YMEHUU HMCIOJIb30BATh XUMHYECKYIO CHUMBOJIUKY JUIS COCTaBIICHUS
dbopMyn BelIeCTB M ypaBHEHUN XUMUYECKHX peakIil, CHUCTEeMaTHYECKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHanbHBIC Ha3BaHHS OTACIBHBIX HCOPraHHYECKHUX BEHICCTB (yrapHbIid ras,
YIJIEKUCIIBIA Ta3, aMMHAK, ralmiéHas W3BECTh, HEraméHas W3BECTb, NUTHEBAs COJA, NUPUT U
Jpyrue);

chOpMUPOBAHHOCTh YMEHUI ONpEAENsATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIeHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOJHAs) B COCIUHEHUSIX, TUI KPUCTAJUIMYECKON PEIETKH KOHKPETHOTO
BeleCTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJUIMYecKas), XapakKTep CpeAbl B BOJHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

cOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAICKHOCTh HEOPraHUYECKUX BEIECTB
[0 UX COCTaBy K OMpeJeNEHHOMY KIIacCy/TpyIme COeAUHEHUH (IIPOCThIe BEIIECTBA — METAILIBI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHHUSI, KUCIOThI, aM(pOTepHbIE THAPOKCUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIONIYIO, OOBICHUTENBHYIO U
MIPOTHOCTUYECKYIO (PYHKIINU;

chOpMUPOBAHHOCTh ~YMEHHMM  XapaKTepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 3JIeMEeHTOB 1—4 nepuonos lleproauyeckoil cucteMbl XuMu4yeckux 3reMenToB /1. 1.
MeneneeBa, WCHOJB3YS TMOHITHS «S-, P-, O-3JEKTPOHHBIE OPOHTANIN», «IHEPreTUYECKUE
YPOBHW», OOBACHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBOMCTB XHMHUYECKUX OJIEMEHTOB M HX
COEIMHEHUH 1o nepuodam U rpynnam Ilepuoauyeckoil cucreMbl XuMuueckux snementos 1. 1.
Menpeneena;

chOpMHUPOBAHHOCTh YMEHHH XapaKTepu30BaTh (OMUCHIBATH) OOIIHE XUMHUYECKUE
CBOMCTBA HEOPTraHMYECKUX BEIIECTB PAa3IUYHBIX KIACCOB, NOJATBEPXIAaTh CYILIECTBOBAHUE



FEHETUYECKOM CBSI3M  MEXKJY HEOPraHWYeCKHMMH BEIIECTBAMU C IIOMOILIBIO YpaBHEHUH
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

cOPMHUPOBAHHOCTh YMEHHS KJIACCU(DUIIMPOBATh XMUMHUYECKUE PEAKIIMHU IO Pa3TUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolIX BEMIEeCTB, TerioBoMy 3(dexTy peaxiuw,
M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAaKIIMH, YIaCTHIO KaTalu3aTropa);

c(OpPMHUPOBAHHOCTh YMCHHI COCTABIIATh YPABHCHUS PEAKIIUN PA3TUYHBIX THIIOB, TIOJTHBIC
U COKpAmIEHHBIC YPAaBHCHUS PEaKIMid MOHHOTO OOMEHA, YUUTHIBASI YCIOBHS, MIPH KOTOPHIX 3TH
peakiuu UAyT A0 KOHIIA,

c(OPMHUPOBAHHOCTh YMEHUH TIPOBOJMUTH PEAKIMH, IOATBEPKIAONNE KadeCTBCHHBIN
COCTaB pa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pPACIO3HABATH OIBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPraHUYECKUX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUW PACKPBIBATH CYIIHOCTb OKHCIHMTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii oCpeCTBOM COCTaBIIEHHS 3JIEKTPOHHOTO OanaHca ATUX pPeaKlnii;

c(hOpMUPOBAHHOCTh YMEHHUI OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMUMHUYECKOW PEaKIiuu OT
pa3IUYHBIX (PAKTOPOB; XapaKTep CMEIICHHS XMUMHYECKOTO PAaBHOBECHUS B 3aBUCHMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

chOpMUPOBAHHOCTh YMEHHI XapakTEepPU30BaTh XHUMHYECKHE TPOIECCHI, JeKallhue B
OCHOBE TIPOMBIIIVICHHOTO TOJYYeHUsI CEPHON KHUCIOTHI, aMMHaKa, a Takke cOpMHUPOBAHHOCTH
MPEeACTAaBICHU 00 OOIMIMX HAYYHBIX MPHUHIIUIIAX W IKOJOTHYECKUX MpoOiIeMax XHMHYECKOTO
MIPOU3BOJICTBA;

chOpMUPOBAHHOCTh YMEHUU TIPOBOJIUTH BBIYUCICHUS] C WCIIOJIH30BAHUEM TOHSTHS
«MaccoBasi JIOJil BEILIECTBA B pacTBOpE», OOBEMHBIX OTHOUICHHM Tra30B MPH XUMHUYECKUX
peaxusax, Macchl BellecTBa MM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY BEIECTBA, Macce
uau 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO A(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXpPAaHEHHS MacChl BEIIECTB, IPEBPAIICHHS U COXPAHEHUS SHEPTUH;

c(hopMUPOBAaHHOCTh YMEHHI COONIOAATHh MpaBHUJIa MOJH30BAHKUS XUMUUYECKON TOCYION U
nabopaTopHbIM 000PyIOBAaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BELECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHI IUJIAHUPOBATh M BBIMOJHATh XUMHUYECKUNH HKCHEPUMEHT
(paznmokeHue TMepoKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICIIEHHUE Cpellbl
PacTBOPOB BEILIECTB C MOMOIIBIO YHUBEPCAIBHOIO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOM peakiuu, peaklud HOHHOro OoOMEeHa, KayeCTBEHHbIC pPEaklUd Ha
cynbdar-, kKapOOHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PELICHHE SKCIEPUMEHTaIbHBIX
3amau nmo temaMm «Metamnel» u «Hemeramib») B COOTBETCTBHHM C TMpPaBUIAMH TEXHHUKHU
0€30MacHOCTH Mpu 0OpallleHU! ¢ BEIIECTBAMH U JIAOOPATOPHBIM 000PYA0BaHUEM, MTPEICTABIATh
pe3ynbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (opme 3amucu ypaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMYIUPOBATH BBIBOIBI HA OCHOBE 3TUX PE3YIIbTATOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CpeICTBa MacCOBOMl KOMMYyHHKaluu, WHTepHET u
APYTUX);

chOpMUPOBAHHOCTh YMEHMH COONMIOJATh TMpaBHJIa JKOJOTUYECKH IE€JIeCO00pPa3HOTO
MOBEACHUA B OBITY U TPYIOBOH [EATEIHHOCTH B IENSIX COXPAHEHHUS CBOEro 370POBBbS U
OKpYXarollel MPUPOJIHON Cpelibl, 0CO3HABATh OMACHOCTh BO3JCHCTBUS HA KUBbIE OPTaHU3MBbI
oTpeZIeNEHHBIX BEUIECTB, MOHUMAsi cMbIch mokasarens [1JIK, moscHATe Ha mpuMepax crocoObl
YMEHBUIEHUS U IPEAOTBPALIEHUS X BPEIHOTO BO3/ICHCTBUS HA OpPraHU3M UYE€I0BEKa;



JUIsL OOYy4YaloIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/IaX MO3HAHMUS BEUIECTB U XMMHUYECKHX SIBICHUM;

IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPelbe(dhHO-
TOUYEUHYIO cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.



TEMATHYECKOE IINTAHUPOBAHHUE 10 KJIACC

KoanuyecTBO 4acoB DJIeKTPOHHBbIE
HaumeHoBaHMe pa3aesioB H TeM nu(ppoBLIe
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
Pa3nesn 1. Teoperudyeckue 0oCHOBbI OPraHN4YecKOi XMMHHU
IIpeamer opranmdeckoi XxumMuu. Teopust
et P up bubmmoreka [IOK
11 CTPOEHUS OPraHUYECKUX COeIMHEHUH A. 3
https://myschool.edu.ru/
M. bytneposa
Hroro mo pazueny 3
Paspen 2. Yriesogopoabl
bu6mmoreka [IOK
2.1 [IpenenbHBIC YIIIEBOIOPOIBI — alIKaHbI 2
e a HOPOA https://myschool.edu.ru/
29 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 6 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://myschool.edu.ru/
bu6mmoreka [JOK
2.3 ApoMaTHYECKHE YIJIEBOI0POIbI 2
P a HOPOA https://myschool.edu.ru/
24 [IpupoiHbIE UCTOYHUKH YTIIIEBOJOPOJIOB U 3 1 bubnuoreka [JOK
' UX mepepadboTKa https://myschool.edu.ru/
Utoro no pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
bubnuoreka [JOK
3.1 Cnuprtel. Genon 3
P https://myschool.edu.ru/
3.9 Anbnerunbsl. KapOoHOBBIE KUCTOTHI. 7 1 bu6mmoreka [JOK
' CrnoxHble 3¢upbl https://myschool.edu.ru/
3.3 VrieBoabl 3 1 bu6mmoreka [JOK



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

https://myschool.edu.ru/

Wroro mo pazueny 13
Pasnen 4. A3oTcoaep:kaiye opraHudeckue coeIMHeHus
4.1 AMUHBI. AMHUHOKHUCIIOTHI. benkn 3 brbmmorexa HOK
https://myschool.edu.ru/
Wroro mo pazueny 3
Paspen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
bubmmoreka [IOK
A I1 .K .B 2
> FaCTMaCeH. Rayyxu. Bonoxia https://myschool.edu.ru/
Hroro mo pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2
11 KJIACC
Kouan4yecTBo yacos JJIeKTPOHHBbIE
HaumeHnoBaHue pa3esioB U TeM uu¢poBbIe
Ne i/mn P Konrpoabnsie | IlpakTuueckue (ipp )
NPOrpaMmblI Bcero o0pa3oBaTe/bHbIE
padoThI padoThI
pecypcsbl
Pasznen 1. Teopernueckue 0CHOBbI XUMHH
Baxwueiiie XuMu4yecKue MOHATUS U bubnuoreka [JOK
11 6
3aKOHBI https://myschool.edu.ru/
12 Crpoenue BemiectBa. MHOTooOpasue 6 bubnunoreka [JOK
' BEIIIECTB https://myschool.edu.ru/
1.3 XHUMHUYECKUE PEAKIUU 3 1
Hroro no paszneny 15



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Pa3nes 2. Heopranuveckasi Xumusi

bubmuoreka [JOK
2.1 Meramer S https://myschool.edu.ru/
bubmmoreka [{OK
2.2 Hemerasbt 6 https://myschool.edu.ru/
bubmmoreka [{OK
2.3 DNEKTPOXUMHUYECKUE PEaKIIHH 5 https://myschool.edu.ru/
Wroro mo pazueny 16
Paznea 3. O0o01enye U cCHCTEMATH3ALMA 3HAHUK
b K
3.1 O00011eHNE ¥ CUCTEMATH3ALINS 3HAHUN 3 nommorexa [O
https://myschool.edu.ru/
Hroro mo pazueny 3
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

IHOYPOYHOE IINTAHUPOBAHHUE 10 KJIACC

KoanuecTBo 4acon DJIeKTPOHHBbIE
o
‘:;11 Tema ypoxa Bcero Kontpobusie | Hpaxrireckie i[:;:el{l/lﬂ :)Igg)aizr;:::enbﬂme
padoTsbI padoThI pecypest
BBOAHBIN HHCTPYKTaX MO TEXHUKE
1 6e3omnacHocTH. [Ipenmer opranndeckoin 1 bubnuorexa [JOK
XUMUH, €€ BOSHUKHOBEHHUE, PA3BUTHE U https://myschool.edu.ru/
3Ha4YCHUE
Teopust cTpoeHUsT OPTaHUIECKUX
2 coe)anerlloﬁ A. M. EyTnepOBa, ed 1 1 Bubnuorexa LIOK
https://myschool.edu.ru/
OCHOBHBIE€ TTOJIOKEHHS.
[IpencraBnenue o Kiaccuukanuu
3 oprann4eckux BemiectB. Homenkmarypa 1 bubmuorexa [JOK
(cucTemaTnyeckast) ¥ TPUBHAIBHBIC https://myschool.edu.ru/
Ha3BaHMs OPraHUYEeCKUX BEIIECTB
4 AJIKaHBI: COCTaB U CTPOCHHUE, 1 bubmuoreka [JOK
TOMOJIOTHYECKHUH PsI https://myschool.edu.ru/
5 Mertan u 3TaH — OpocTeuIme 1 bubmuoreka [JOK
MIPEJICTABUTENN AJKAHOB https://myschool.edu.ru/
. bu6mmoreka [JOK
6 AJIKEHBI: COCTaB M CTPOEHHUE, CBOMCTBA 1
https://myschool.edu.ru/
7 OTUJIEH U NIPOMUIIEH — MPOCTEHIINE 1 bubnnoreka [JOK
MPEJCTABUTENN AITKCHOB https://myschool.edu.ru/
IIpakTnuyeckas padora Ne 1.
8 «IloyyeHnue 3TH/ICHA U H3yYeHHE €TI0 1 1

CBOMCTB»



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

Anxanuensl. byraguen-1,3 u

bubmuoreka [JOK

o merunbyrazuen-1,3. lonysenne https://myschool.edu.ru/
CUHTETHYECKOTO KayuyyKa U pe3UHbI
AJNKUHBI: cOCTaB U 0COOEHHOCTU

10 CTPOEHUSI, TOMOJIOTUYECKUH PS/I. bubnuorexa [JOK
AueTHIIeH — MPOCTeUIINI https://myschool.edu.ru/
MIpE/ICTaBUTENb aJIKHHOB

11 Boruncnenus no ypaBHEHUIO bubnnorexa [JOK
XAMHUYECKON peaKinu https://myschool.edu.ru/

12 ApeHbl: 6eH3011 ¥ ToyoJ. TOKCHYHOCTh bubnuoreka [IOK
apeHoB https://myschool.edu.ru/
['eneTnyeckas CBSI3b yriaeBoI0POJOB

13 MIPUHAJISKAIINX K pZ;J‘II/I'—IHJIjINlI) o Bubnuorexa LIOK

https://myschool.edu.ru/

KJ1accam
[IpupoiHbIE UCTOYHUKHT

14 YIJIEBOJOPOJIOB: MPUPOHBIN ra3 U bubmuorexa [JOK
MOTMyTHBIE He(DTSIHBIC ra3bl, HEPTH U https://myschool.edu.ru/
MIPOJIYKTHI €€ mepepadoTKu
[IpupoaHble HCTOYHUKU

15 YTJIEBOJOPOJIOB: MPUPOIHBIN ra3 U bubmuoreka [JOK
MONYTHBIE HE(PTSIHBIC ra3bl, HEPTH U https://myschool.edu.ru/
MIPOJIYKTHI €€ mepepadoTKu

16 KountpoJabsHnas padora no pasaeiy
«YTJ1eBOT0POABLD)

17 [IpenenbHble OTHOATOMHBIE CITUPTHI: bubnunoreka [JOK
METaHOJI U 3TaHoJ1. BogopoaHas cBs3b https://myschool.edu.ru/

18 MHOroaTtoMHbIE CIIUPTHI: bubnuoreka [IOK

OTUJICHTJIMKOJIb U TJIMLHCPUH

https://myschool.edu.ru/



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

@DeHOJI: CTPOEHUE MOJIEKYIIB,

bubmuoreka [JOK

19 W3WYECKUE U XUMUYECKUE CBOWCTBA,
¢ https://myschool.edu.ru/
MIPUMCHCHHE
20 Anprieruasl: GopMaIbaeTua U bubnuorexa [JOK
areTanbaeru. AICTOH https://myschool.edu.ru/
OHOOCHOBHBIE TIPE/ICTbHBIC
21 aﬂ SOHOBLIC KIC Iz) A . . bubmmoreka [{OK
K HOBBIC KHCJIOTBI: MypaBbUHAS H
p P https://myschool.edu.ru/
YKCYCHas
IIpakTnueckas padora Ne 2.
22 «CBoiicTBa pacTBOpa YKCyCHOM
KHCJI0ThD)
CreaprHOBas M OJICMHOBAs KHUCIOTBI
’s ) P SR ’ Bu6miorexa [JOK
KaK II TAaBUTEJTN BBICIITUX
pelt https://myschool.edu.ru/
KapOOHOBBIX KHCIIOT
24 MpbLta Kak COJIM BBICIIUX KapOOHOBBIX bubmuorexa [JOK
KHCJIOT, UX MOIOIIIEE JIEHCTBHE https://myschool.edu.ru/
CrnosxHble 3(hUpbl KaK MPOU3BOIHBIE
Pup P A bu6mmoreka [JOK
25 KapOOHOBBIX KUCIIOT. ['uaponu3
https://myschool.edu.ru/
CJIOXHBIX 3(UpoB
26 Kupbl: ruiposin3, npuMeHeHue, bubmuoreka [JOK
OMOJIOTHYECKAs. POJIb KHPOB https://myschool.edu.ru/
VYrneBopl: cocTaB, Kiaccuukarus.
“H (uran bu6mmoreka [JOK
27 Bakneiimue npencTaBuTeNN: IIIIOK03a,
https://myschool.edu.ru/
bpykTo3a, caxaposa
28 Kpaxman u nemntonosa Kak IpupoHbie bubnuoreka [IOK
TIOJIMMEPBI https://myschool.edu.ru/
29 KonTpoabHas pabora no pasaey

«Kucaopoacoaep:kamue



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

OpraHu4eCcKue COCIAUHECHHU

bubmuoreka [JOK
30 AMMHBI: METHJIAMHH U aHUJIUH 1
https://myschool.edu.ru/
AMHHOKHCIIOTHI Kak aM(pOTEpHbIC BuGmiorexa LIOK
31 OpPraHWYECKUE COCTUHEHUS, HX 1
https://myschool.edu.ru/
Oounonorudeckoe 3HadeHue. [lenTumapt
32 benku xak npupoaHbIe 1 bubnuorexa [JOK
BBICOKOMOJICKYJISIPHBIC COSTMHEHUS https://myschool.edu.ru/
33 OCHOBHBIE TIOHSATHS XUMHUHU 1 bubmmoreka [{OK
BBICOKOMOJICKYJIIPHBIX COCTHHEHH I https://myschool.edu.ru/
“ OCHOBHBIE METOTBI cnﬂzzza L , BuGmiorexa [IOK
BBICOKOMOJIEKYIIIPHBIX WHCHH.
TICKYTAp 8 https://myschool.edu.ru/
[TnacTMacchl, KayqyKH, BOJOKHA
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/
https://myschool.edu.ru/

11 KVIACC

KonnuyectBo 4yacos DJIEeKTPOHHbIE
Ne Mara uudposbie
n/n Tema ypoka Bcero Konrpoaprkre | Hpaxtirieckite H3y4eHHusi | oOpa3oBaTeIbHbIE
padoTsbI padoThI pecypest
BBOAHBIN HHCTPYKTaX MO TEXHUKE
1 6e30macHOCTH. ATOM. XUMUYECKUH 3JIEMEHT. 1
N3otonst
9 3aKOH COXpaHEHHs MacChl U SHEPTUU B 1
XUMUHN
[Tepuonnueckuii 3akoH. Pacnipenenenue
3 3JIEKTPOHOB B aTOMax 3JIEMEHTOB MaJIbIX 1
NepUOI0B
4 PacnpezneneHnue 31eKTpOHOB B aTOMax 1
OOJIBIIIX TIEPUOJIOB
[Tonoxenue B [ICXD Bogopona,
5 JTAHTAHOUJIOB, aKTUHOM/IOB UCKYCCTBEHHO 1
[IOJIy4EHHBIX 3JIEMEHTOB
5 BaneHTHOCTb U BaJIeHTHBIE BO3MOXKHOCTH 1
aToMoB. BxonHoii TecT.
7 OcHOBHBIE BU/IbI XUMHUECKON CBsA3U. MloHHas 1
1 KOBaJICHTHAs CBSI3b
Merannuueckas cBsi3b. Bonoponnas cBs3b
IIpocTpaHCTBEHHOE CTPOEHHUE MOJIEKYII
10 Crpoenue kpucramios. Kpucrananueckue 1
peLIeTKH
11 [TprurHBI MHOTOOOpa3usl BEIECTB 1




KonTpoabHnas padora Nel mo remam

12 «BaxHelinme XuMHYeCKUE TIOHATHS U 1
3aKOHBI», «CTpoeHHne BellecTBa»

13 Knaccugukanus XuMHIECKUX peakuuit 1

14 CKOpOCTh XUMUYECKUX PEAKIIHI 1

15 XVWMHUYECKOE PAaBHOBECHE U CIIOCOOBI €T 1
CMEIICHUS

16 JlucriepcTHBIE CHCTEMBI 1

17 DNEeKTPOTUTHIECKAs 1
nrcconuans. BoaopoaHeIid moka3aTenb

18 Peakuun nonHoro ooMena 1

19 IMaposn3 HeOpraHWMYECKUX U OPTaHUICCKUX 1
COCTMHEHUI

20 XUMHUYECKHE UCTOYHUKH TOKa 1

21 Koppo3sust meTamios u ee nmpeaynpeskaeHme 1

22 DIEeKTPOIN3 1

23 OO6mrast XxapaKTepUCTHKA METAJJIIOB 1

24 00630p metaimoB A-rpynmn. b-rpynmn. CriaBbr 1

25 OKcHIBI M THAPOKCHIBI METAIIJIIOB 1
IIpakTuyeckas: padora NelPemenue

26 IKCIEPHMEHTAILHBIX 32124 10 TeMe 1
«MeTaaiabD

7 KontpoabHnas padora Ne2 o reme 1
«MeTauwiabD

28 O0630p HEMETAIIIOB 1

29 OO1as XxapakTepUCTUKA OKCUIOB 1

HEMCTAJUIOB U KUCJIOPOACOACPKAINX KUCIIOT




IIpakTnueckas padora Ne2 Pemenne

30 IKCNEPUMEHTAIbHBIX 32124 110 TeMe 1
«HemeTaniabny
31 HUTorosasi KOHTpPOJILHAsA padoTa 1Mo Kypcy 1
39 IIpakTnueckas padora Ne3 «Ilorydyenue 1
co0upaHue ¥ pacno3HaBaHue ra3oB»
33 Crnagel xenesa. Uyryn. Cranb 1
34 Hrorosslii ypok 1o kypcy xumuu 11 kiacca 1
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOI'PAMME




YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus / ['abpuensa O.C., OctpoymoB WN.I'., Cnagkos C.A., AKIHOHEPHOE 0OIIECTBO
«U3narensctBo «lIpocsemenue»,2023 rox.
» Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I'., AKiinorepHoe 001IEeCTBO

«M3narenscTBO «IIpocBemenuey, 2022 ro.
METOJINYECKHUE MATEPHAJIbBI IJIAA YUYUTEJIS

1. O.C.I'abpuensn, I'.I".JIsicoBa «Xumust Metoaudeckoe mocooue — 6a30BbIid YPOBEHBY -
M. Ipoda 2022 ron.

2. O.C.I'abpuensn, U.I.OctpoymoBs, «O011ast XuMus B TeCTax, 3aja4ax, ynpaxueHusx. 11
kiace» — M. [Ipoda, 2023 rog.

3. O.C.I'abpuensn, [1.H.bepeskun, A.A.YmakoBa «Xumus 11 kracc: KonTponsHbie 1
MPOBEPOUHBIE pabOTHI K yueOHUKY». — M. [poda, 2021 T.

4. O.C.I'abpuemsn, I'.I".JIsicoBa, A.I'.BBenenckas «Xumus 11 knacc: HacronpHas kHUTa
st yautensi». Yacts 1 — M. [poda, 2019 ron.

5. O.C.I'abpuensn, I'.I'.JIpicoBa, A.I'.BBeaenckas «Xumus 11 knacc: HacTosibHast kHura
st yautensi». Yacts 2 — M. [poda, 2022 rog.

6. O.C.I'abpuensu, [1.B.Pemeros, N.I'.OctpoymoBa «3agauu o XUMUU U CIIOCOOBI UX
pemenus» - M.: «/Ipodar, 2021ro.

7. B.I'. JlenuncoBa «Xumus 11 knacc noypounsie miaansl no yue6uuky O.C.I'abpuensina,
I'.T".JIeicoBoi» Bonrorpan « Yuurens», 2018rox.

8. M.A.Ps60oBa, Y.}O.HeBckas, P.B.JIuako «Tectel mo xumuu 11 kmace», - M.: Dk3ameH,
2019 ron.

9.9. O.C.I'abpuensu, U.I.octpoymM0oB « XMMUYECKHIA SKCTIEpUMEHT B mikoje 11 kmacey; -

M.: [Ipoda, 2019 rox.



NUADPPOBBIE ObPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
HUHTEPHET

1.http://www.chemnet.ru I'azera «Xumus» u cailt ast yuutens «51 uay Ha ypoK XUMHN
2. http://him.1september.ru Enunas xosmnexmust LIOP: TIpeaMerHast KOJUTEKIUS « XAMUS
3. http://school-collection.edu.ru/collection/chemistry EcrectBenHo-Hay4HBIC
IKCIIEPUMEHTBI: XUMHUSL.

Konnexnust Poccuiickoro o0mieo0pa3zoBareasHOTO TopTaia

4. http://experiment.edu.ru AJIXUMUK: caiit JI.IO. AnukGepoBoit

5. http://www alhimik.ru Beepoccuiickast oiuMmIiaa MKOJIbHUKOB [0 XMMHU

6. http://chem.rusolymp.ru Opraannueckast XUMHusL: SIEKTPOHHBIN YU€OHHK [T CPEaHEH
IIIKOJTBI

7. http://www.chemistry.ssu.samara.ru OCHOBBI XUMHH: 3JICKTPOHHBINH YISOHUK

8. http://www hemi.nsu.ru OTKpBITHIH KOJLIETK: XUMUS

9. http://www.chemistry.ru JluctannuoHHas OJTUMITHAA 110 XUMHUU:

TEeIEKOMMYHHUKAIIMOHHBIA 00pa30BaTEIbHBIN MTPOEKT.

HMHTEPHET

edsoo.ru



