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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpPOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHON 00pa3oBaTeNbHONW MPOTpaMMbI CPEIHEro
obmero o6OpaszoBanus (DOII COO), mpexacraBicHHBIX B DenepaibHOM TOCYIaPCTBEHHOM
oOpazoBarensHoM crannapre COO, ¢ yuérom Konnenumu npemnopaBaHusi yaeOHOTO mpeaMeTa
«XuMus» B 00OpazoBareibHbIX oOpraHuzanusx Poccuiickoit ®enepauuu, peanusyoumx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAaMMBbl, H OCHOBHBIX IOJOXEHUH «CTpaTeruu pa3BUTHUSA
BocruTanust B Poccuiickoit @Penpepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY TOIX0M0B K pa3pabOTKe MporpamMMbl IO XHUMHH, K OIpPEIeNICHHIO OOIIei
cTpaTeru 0OydeHHsI, BOCTIUTAHUS M Pa3BUTHS OOYJAIOIIUXCSl CPEACTBAMHU YI€OHOTO MpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOXKEHUS
OI'OC COO o B3aMMOOOYCIIOBICHHOCTH IieNiel, COJepXaHHus, pe3yabTaToB OOYy4YeHHsS H
TpeOOBaHMI K YPOBHIO TIOJTOTOBKU BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHME, TIOJy4aeMO€ BBITYCKHMKaMu  oOlIe00pa3oBaTeabHOM
OpraHu3alluM, SBISETCS HEOThEMJIEMOM 4YacThl0 WX 00pazoBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM JTallOM pPEAM3alii Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KITFOUEBBIX
[IEHHOCTEH, TPHUCYIIUX TIEJIOCTHONW CHUCTEME XHUMHUYECKOrOo 00pa3oBaHUs. OTH IIEHHOCTH
KacaloTcs MO3HAHUS 3aKOHOB NPHPOJbI, (GOPMUPOBAHMS MHPOBO33PEHMsI M OOLIEH KyIbTYpbI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3J0pPOBBIO U
IpUPOJHOH cpene. Peanusyerca xuMudeckoe oOpazoBaHue 00YYaIOUIUXCS HA YPOBHE CPEIHETO
obmrero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMHUs», COACp)KaHHe W TOCTPOEHHUE
KOTOPOIO OIpeneNeHbl B MpOrpaMMe MO XUMHUHU € Y4ETOM CHEHU(PUKM HAyKd XUMUH, €&
3HA4YEHUs B IO3HAHUM MPUPOJIbI U B MATEPUAIbHOM KU3HU OOIIECTBA, a TAKXKE C y4ETOM OOIIMX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0Iero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK MIPaeT 0coOyro pojb B COBPEMEHHOMN
LIUBUIM3ALMY, B CO3JaHUU HOBOW 0a3zbl MaTepualbHON KynbTypbl. OHa BHOCUT CBOM BKIJaJ B
(dopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3[JaHHUE LI€JI0CTHOTO MPEICTaBICHUS
00 OKpYXXarollleM MUpPE KaK O €IUHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe POPMUPYETCS B XUMHHU
Ha OCHOBE MOHMMAaHMsS BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMSI B3aUMOCBS3H
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMmoOJeiCTBYS C JApYrMMHM €CTECTBEHHBIMM HayKaMM, XHMHs cCTajia
HEOTHEMJIEMON YaCThbI0 MHPOBOM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO Tpylxa M
KHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHas XMUMUsl KaK HayKa cO3HMJaTeNbHasl, KaKk Hayka
BBICOKUX TEXHOJIOIMH HaIlpaBlieHa Ha PELIeHHE INI0OaNbHBIX MPOOJIeM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, DSHEPreTUYECKOM, MUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEISIMH M NPUHIMIAMH CpeAHero oomiero oOpa3oBaHuUs
conepxanue npeamera «Xumus» (10—11 kmaccsl, 6a30BbIi ypOBEHb U3Y4EHUS) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO MOJrOTOBKY OOy4aroImuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHUPOBO33PEHUYECKUX OPHEHTUPOB, YCHEIIHOTO BKIIOYEHHS B JKHU3Hb COIIMYyMa,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu npeaMera «XUMUs» SABISAIOTCS 0a30Bble Kypchbl — «OpraHuueckas
xuMus» U «OO0mIast 1 HeopraHuYecKast XUMHs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUS KOTOPBIX



SIBJISTFOTCSI OCHOBBI 0a30BOM HAYKHU: CHCTEMA 3HAHUH 10 HEOPraHUYECKOW XUMUH (C BKIIOUCHHUEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHndeckol xumuu. @opMupoBaHUE JAHHOW CHCTEMBbl 3HAHUI
Py HM3YYCHUU TpeaMeTa O00ECIeuruBaeT BO3MOXKHOCTh PACCMOTPEHHUSI BCEr0 MHOTOO0Opa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUH XUMHUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas u HeopraHmdeckas
XUMHES» COPMHUPOBAHA B MPOTPAMME 110 XUMHH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K U3YYCHHUIO
y4e0HOTO Marepuayia U OOYCJIOBIIEHA HMCTOPUYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHUU Ha
ONpENENEHHBIX TEOPETHUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOW XUMHUU BeEIIeCTBA
paccMaTpuBalOTCsl HA YPOBHE KJIACCHMUECKON TEOPUU CTPOCHHSI OPraHWYECKUX COCIMHEHHM, a
TaKke Ha YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEJICTABICHUM O CTPOCHHUU BEIIECTB.
Cenennsi 00 M3y4aeMbIX B Kypce BeIIeCTBaxX JAlOTCS B Pa3BUTUU — OT YIJIEBOJOPOJIOB JO
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COEIMHEHMH. B Kypce opraHuyeckod XMMUHU TOJy4aroT
pazBuTue CcHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO 0OIero oOpa3oBaHHs IEepBOHAYAIHHBIC
MIPEACTABICHUS O XUMHUYECKOHN CBSI3H, KJIAaCCU(PUKAIIMOHHBIX MTPU3HAKAX BEIECTB, 3aBUCUMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMHUYECKOW PEAKIINU.

[Tox HOBBIM YIJIOM 3peHHs B TpeaMeTe «XuMHUs» 0a30BOTO YPOBHS paccMaTpHUBACTCS
M3y4YEHHBII Ha YpPOBHE OCHOBHOTO 0OIIero oOpa3oBaHUs TEOPETUUECKHH Marepuan |
(haKTOJIOTHYECKHUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO01mas u HeopraHWYeCcKass XUMH» 00yJaroUMCs TPEA0CTABISIETCS BO3MOKHOCTh OCO3HATh
3HAYCHHE TEPUOTUYCCKOTO 3aKOHA C OOIIETEOPETHUECKHX W METOJIOJOTHYCCKHX TO3HIIHH,
IIyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (YHKIIMKA 3TOro 3aKoHa — OT o0oOmaromei 10
O0OBACHSIONIEH U IPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHUN O BaXXKHEHIIMX BEILIECTBAX, X COCTaBE, CTPOCHUM, CBOMCTBAaX U
MPUMEHEHHH, a TAKKE O XUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsieTcss B kKypcax 10 wum 11  KiaccoB 3iieMeHTaMHM  COJACPKAHUS, HMEIOUIUMHU
KyJIbTYpOJIOTHYECKUA W TPHUKIAJAHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT ITOHUMAHHIO
B3aMMOCBSI3M XHUMHUH C JPYrUMHU HayKaMH, pPAacKpbIBalOT €€ pojb B I0O3HABATEIBHOU U
MPAKTUYECKOW NEATEILHOCTH YEJIOBEKa, CIMOCOOCTBYIOT BOCIHMTAHHUIO YBAXKEHHUS K IPOIIECCY
TBOpPYECTBA B 00JIACTU TEOPUU U MPAKTUUYCCKUX MPUIOKCHUNA XUMHUH, TTIOMOTAIOT BBIITYCKHUKY
OPHEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpOOJIeMax, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIUBaTh MH(POPMALIUIO U MPUMEHSATH €€ JUIS MMOIMOJIHEHUS 3HAHUMN, pEIIeHUS
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B meinoM coaepxanue
yueOHOro mpeamera «XUMHsD TaHHOTO YPOBHS M3y4YCHHs] OPUEHTUPOBAHO Ha (OPMUpPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUYECKON OCHOBBI JJISi OHUMaHUSI GUIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €MHCTBO HEOPTaHUYECKOTO U OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOICTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh MPUPOIHBIX ABJICHHUI MyTEM SKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHI MeXay HOBBIMU (aKTaMU M TEOPETUUYECKUMH MPEINOCHUIKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mane pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COIMANU3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrPaMMOM IO XUMHUHU TOAXOJbl K ONPEAENCHUIO COJIEPKaHUS U TOCTPOEHUS
npeaMeTa MpeaycMaTpuBaioT (GOPMUPOBAHHE YHHBEPCATIbHBIX YUEOHBIX NEHCTBHM, MMEIOIIUX
0a30BoO€ 3HAUCHUE I PA3TUYHBIX BUJIOB JACSITEILHOCTH: pEIeHHs MpoOieM, TIOUCKa, aHAIu3a 1
00paboTkn HWHPOpPMAIUU, HEOOXOMUMBIX JUIsI TNPUOOPETEHHs OIbITa MPAKTUYECKOW U
HCCIICA0BATEILCKON AeATCIHHOCTH, 3aHIMAIOIICH BaXKHOE MECTO B ITIO3HAHUU XUMMUU.



B mpaxTuke npenogaBaHusi XMMUU Kak Ha YpOBHE OCHOBHOTO 00IIEro 0Opa3oBaHMs, TaK U
Ha ypOBHE cpenHero oOmero oOpa3oBaHHs, TPU  OMNPENCICHHH  COIEPIKATEIbHOM
XapaKTEPUCTUKHU LEJIeM H3y4eHHs IpeaMeTa HalpaBiICHUEM IE€PBOCTEIIEHHOW 3HAYMMOCTU
TPaJULIMOHHO Tpu3HAéTcs (OPMUPOBAHME OCHOB XHUMHUYECKOW Haykd Kak oOnactu
COBPEMEHHOI'0 E€CTECTBO3HAHHUS, NMPAKTHUUYECKON MAEATEIbHOCTH YEIOBEKa M Kak OJHOI0 W3
KOMIIOHEHTOB MMpOBOW KyiIbTyphl. C METOAMYECKOM TOYKM 3pEHUs TaKOW MOAX0A K
OTIPEJIENICHUIO LIEJIe N3YUEHUs IIPEIMETA SIBJISIETCS BIOJIHE OIIPABIAHHBIM.

CoryiacHO JaHHOM TOYKE 3pEHUs IJVIaBHBIMM LEJIIMU HU3Y4EHHUs NpeAMeTa «XuMus» Ha
6azoBom ypoBHe (10 —11 xi1.) sBASIOTCS:

e (GopMHUPOBAHHE CHCTEMbl XUMHUYECKUX 3HAHMA KaK BaKHEHINIEH COCTaBIISIONICH
€CTECTBEHHO-HAYYHON KapTUHBI MHpA, B OCHOBE KOTOPOH JieXkKaT KIIIOUEBbIE MOHSTHS,
(yHIaMEHTaJIbHbIE 3aKOHbI M TEOPUM XHMHH, OCBOCHHE fA3bIKa HAYKH, YCBOECHHUE H
MMOHMMAHHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAaKOMJIEHHE C UCTOPUEN UX Pa3BUTHUS U CTAHOBIICHHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HayYHBIX METOJAaX MO3HAHUS BELIECTB U
XMUMHUYECKUX PeaKuil, HeOOXOIUMBIX Ul IPUOOPETEHUS] YMEHUIH OpUEHTUPOBATHCS B
MUpE BEIIECTB U XUMHUYECKUX SBJICHUH, UIMEIOIINX MECTO B MPUPOJIE, B TPAKTHUECKON U
MMOBCETHEBHOM KW3HU,

® pa3BUTHE YMEHUH U CIOCOOOB JESITENBbHOCTH, CBSA3aHHBIX C HAOJMIOJECHUEM H
OOBSICHCHHMEM XHUMHUYECKOTO OSKCIEPUMEHTa, COOJIOJIEHHEM TMpaBmwil 0e30macHOro
oOpaleHus ¢ BeeCTBAMH.

Hapsiny c atuM, coaepkarenbHas XapakTepuCTUKa LIeJiell U 3a7au M3y4eHHUs MpeaAMeTa B
MpOrpaMMe MO XUMUHM YyTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IIPUOPUTETAMU
B cHcTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TMpENOJaBaHUW XHMHH B OOJbIIEH
CTENIEHU OTAAETCS MPEANOYTeHHE MPAKTUUYECKOW KOMIIOHEHTE CoOJep)KaHus oOydyeHwus,
OpUEHTHUPOBAHHOW Ha TOJrOTOBKY BBIMYCKHHUKAa OOIIe00pa30BaTeIbHON  OpraHu3alluy,
BIIQJICIOIIEr0 HEe HAOOpOM 3HAHMM, a (PYHKIIMOHAIBLHON I'PaMOTHOCTBIO, TO €CTh CIHOCOO0aMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEeHUs 3HAHUI M MPUMEHEHUS UX B PEalbHOMN >KU3HU JJISl PelIeHUs
MPAKTUYECKUX 3a]au.

B cBsa3u ¢ oTUM mpH M3yd4eHHHM TMpeaMeTa «XUMHS» JIOMUHUPYIOIIEe 3HAueHUE
MPHOOPETAIOT TaKue 1IeNK U 3a7a4H, KakK:

ajanrtanus  OoOydJalolUMXcsi K  yCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHpA,
(dbopMHUpOBaHHE WHTEIVICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATHUIO TPaMOTHBIX PEIICHUH B KOHKPETHBIX
KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHUEM;

¢dopmupoBaHue y OOYyYarOIUMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIM),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE JUISl PA3IMYHBIX BUIOB JIEATEIBHOCTH: pelIeHHs MpooieMm,
MOMCKA, aHaluW3a M 00paboTKHM HHPOpPMALUHU, HEOOXOMUMBIX JUIsI MNPUOOPETEHHs OIbITa
NEeATENbHOCTH, KOTOpasi 3aHMMAeT BaXXHOE MECTO B MO3HAHWM XUMHH, a TakXKe JJIs1 OLEHKU C
MO3UIMH HKOJIOTHYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XUMUYECKUX MPOLIECCOB
Ha OpraHM3M 4Y€JIOBEKA U MPUPOJHYIO CPELY;

pa3BUTHE MO3HABATEIbHBIX WHTEPECOB, HHTEIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyJaromuxcs: CHOoCOOHOCTH CaMOCTOSITENbHO IMPHOOpPETaTh HOBbIE 3HAHHUS IO XHMHUU B
COOTBETCTBUH C KU3HEHHBIMU MOTPEOHOCTSAMH, UCIIOIb30BATh COBPEMEHHbIE HH()OPMAIIHOHHBIE
TEXHOJIOTUH JUTS IOMCKA M aHAJIN3a y4eOHOM M HayYHO-MOMYASPHON HHPOPMALUN XUMHUYECKOTO
COJIEpIKaHNUS;



(dbopMupoBaHHE U Pa3BUTHE y 00YUAIOMIMXCS ACCOIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HaOIIOIaTeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOEHHO HEOOXOJMMBI, B
YaCTHOCTH, NPH TUTAHUPOBAHHUHU U MIPOBEJCHUN XUMHUYECKOTO SKCIIEPUMEHTA;

BOCIIMTAaHUE Y OOyJarommxcss YOSKAEHHOCTH B TyMaHHUCTUYECKOH HAIpPaBICHHOCTH
XAMUHM, €€ BaXHOH pOJM B  pEIICEHWH TJOOANBHBIX MpOOJIeM  pamrOHAIBLHOTO
MIPUPOJIOTIONIF30BAHNSA, TOTIOJIHEHHUSI SHEPTEeTUYECKUX PECYpPCOB U COXPAHEHHS IPHPOTHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOUICHHS K TMPHPOJIE U CBOEMY
3JI0POBBIO, & TAK)KE MPHOOPETEHHUS OMBITA MCIIOJIB30BAHUS MOJYYCHHBIX 3HAHUHA JUIS IPUHSATHS
IPaMOTHBIX PEIICHUH B CUTYalUsX, CBA3aHHBIX C XUMHYECKIMH SIBJICHUSMHU.

B yueGHOM miane cpemHero oOrmiero oOpa3zoBaHus mpeaMeT «XuMus» 0a30BOTO YpOBHS
BXOJIUT B COCTaB MpeIMEeTHOH o0mact «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS] XMUMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctanisier 68 dacoB: B 10 kmacce — 34 yaca (1 yac B Hememo), B 11
kiacce — 34 vaca (1 yac B Hezemio).

[Iporpamma mo xumum pazpaborana ¢ yu€tom pabouell mporpammbl Bocniutanus. OOydueHue

XUMUH JAET BO3MOKHOCTD:

e YCTaHABIMBATH JIOBEPUTEIbHBIC OTHOWICHHUS MEXAYy YYHTEIeM U YyYCHHUKaMH,
CHOCOOCTBYIOUIME TO3UTHBHOMY BOCHPHSTHIO Y4YallUMHUCS TpeOOBaHUW U TPOCHO
YUUTENs, aKTHBH3AIMH UX TI03HABATEILHOM JAEATEIbHOCTH;

e TOOYXJaTh IIKOJBHUKOB COOJIOIAaTh HAa YPOKE OOIIENPUHSATHIE HOPMBI TOBEACHHUS,
MpaBuiia OOIIEHUS CO CTAPITUMHU (YUUTEISIMUA) U CBEPCTHUKAMU (IIKOJbHUKAMHU );

e TMpUBJEKaTh BHUMAHHE HIKOJHHUKOB K IICHHOCTHOMY AaclEKTy H3Yy4aeMbIX Ha YpOKe
SIBJICHHM, OPTaHM30BBIBATH PA0OTy JeTel C CONMHAIBHO 3HAYMMOW HH(POpMaIUEH —
00CyXJ1aTh, BbICKa3bIBATh MHEHUE;

e HCIOJb30BaTh BOCIUTATENIbHBIE BO3MOXHOCTU COJEpXKaHUSA y4eOHOro NpeaMeTa depes
JNEMOHCTpAIIMIO  JIeTIM TMPUMEPOB OTBETCTBEHHOIO, TIPaKJAHCKOTO TIOBEICHMUS,
MIPOSIBJICHUS YETIOBEKOJIIO0US U 10OpOCEepACYHOCTH;

e TIPUMEHATH HA YpPOKE HHTEPAKTUBHbIE (OpPMBI PabOThl: HMHTEIEKTYyaJbHbIE WIPBHI,
TUIaKTUYECKUN TeaTp, AMCKYCCHH, paOOThI B Mapax u Jp.;

e OpraHM30BBIBaTH MI€(CTBO MOTHUBHPOBAHHBIX U ASPYAUPOBAHHBIX YyYAIIUXCS HAJ HUX
HEYCIEBAIOIIMMHU OTHOKJIACCHUKAMU;

e WHHUIIMMPOBATH U MOJICPKUBATH UCCIEAOBATEILCKYIO NEATEIBHOCTh IKOJIbHUKOB.



COJEP/KAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTrudeckne 0CHOBbI OPraHUYeCKOH XUMHU

[Ipeamer oprannyeckoi XMMUU: €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHUE B IOJIYUCHUU
HOBBIX BEIIIECTB U MaTepHaIOB. TeopHs CTpoeHus OpraHndeckux coennHennii A. M. byrneposa,
e€ ocHOBHBIC mMOJOXeHUs. CTpPyKTypHBIE (GOPMYIBl OPraHMYECKHUX BeEMIecTB. ['omoiorus,
n3oMepusi. XUMHUECKas CBA3b B OPraHUUYECKUX COCTMHEHUSIX — OJMHAPHBIE U KPaTHBIEC CBSI3U.

[IpenacraBnenne o  kimaccupuKalMK  OpraHMyeckux  BemectB.  HomeHkmarypa
OPraHWYECKUX COEAMHEHUW (cUcTeMaTHdecKkas) W TpPUBHAIbHBICE HA3BaHUS BaKHEHIINX
MPEACTABUTENECH KIAaCCOB OPTraHMYECKUX BEIIECTB.

DKCHepUMEHTATBHBIE METOBl M3YUYCHHUsI BEIIECTB U WX MPEBPAIICHUI: O3HAKOMJICHHUE C
o0pasramMu OpraHMYecKUX BEIIECTB M MaTepuajaMd Ha MX OCHOBE, MOJICTUPOBAHHE MOJEKYII
OpPraHWYECKUX BEIIECTB, HAOMIONEHWE W OMHCaHWE JIEMOHCTPAIIMOHHBIX OTBITOB  TIO
MIPEBPAIICHUIO0 OPraHUYECKUX BEIIECTB MPU HAarpeBaHWHM (IUIaBJIeHHE, OOYTITMBAHKE U TOPECHHE).

Yraesonopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHI psi. MeTaH W 3TaH — OpoCTEHIIne
MIPEJICTAaBUTENN aJKaHOB: (pU3MuecKkue W XUMHYECKHME CBOMCTBA (peaklUHUH 3aMelleHus |
TOpEeHUs ), HaX0XkIeHUE B IPUPO/Ie, MOJTYyUCHUE U TPUMEHEHHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHUI Psifl. DTUICH U MPOMWIEH — MPOCTEUIIINE
MPE/ICTaBUTENIN AJIKEHOB: (U3MUecKHe M XHUMHYECKHE CBOICTBa (peakiuu THAPUPOBaHUS,
raJIoreHUPOBAHMUS, THIPATALIUN, OKHCIICHUS U TIOJMMEPHU3ALIUN), TOJTyYeHHE U IPUMEHEHHUE.

Ankanuensl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydenne CHHTETHUECKOTO KaydyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMH psal. AUETHIEH —
MPOCTEHIINI TPEICTABUTENb AIKUHOB: COCTaB, CTpOeHue, (U3NYECKUEe U XUMUYECKHE CBONCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyISHHUE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (QU3MYECKHME M XHUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHUS), MOJYYCHHE M TpPUMEHEHHue. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noiydexue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTudeckas CBsA3b MEXKAY  YIVIEBOJOPOJAMH,
MIPUHAUICKALIMMH K pa3InuHbIM KJlaccaMm.

[IpupoaHble UCTOYHUKU YTIIEBOAOPOIOB. [IprpoaHbIil ra3 U MoOmyTHbIE HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEeperoHka, KpPEeKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel mepepaboTku He(TH, UX PUMEHEHUE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U MPOAYKTHI €ro nepepaboTKu.

DKCnepUMEHTaIbHbIE METOAbl U3YUYEHHUs BEIIECTB U UX MPEBPAIICHUI: 03HAKOMJIEHUE C
oOpa3iiaMu miIacTMacc, KaydykoB U pe3uHbl, komuekuuu «Hedp1be» u «Yronb», MoaenupoBaHue
MOJIEKYJT YTJIEBOJOPOJIOB M TaJOTCHONPOU3BOJIHBIX, MPOBEACHUE MPAKTUYECKON pPaOOTHI:
MOJTYyYeHHUE 3TUIICHA U U3yYEHUE €r0 CBOUCTB.

Pacué€rnbie 3amaun.




Bbruncrnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBA
MCXOJHOTO BEIIECTBA WJIM TPOJYKTa PEaKIMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO U3 UCXOTHBIX BEUIECTB WM POJYKTOB PEAKIIUH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIE OMHOATOMHBIE CHUPTH. METaHON W ATAHOJ: CTpPOCHHE, (U3NYECKUE U
XAMUYECKHE CBOMCTBA (PEaKIMU C aKTUBHBIMH METaNIaMH, TaJOT€HOBOJAOPOAAMH, TOPEHUE),
npuMeHeHne. BogopoaHbIe CBA3M MEXIy MOJIEKYyJIaMH CIUPTOB. JeficTBHE MeTaHOIa U STaHOJIA
Ha OpraHU3M YeJIOBEKa.

MHOroaToMHbI€ CHHPTHL. OTHICHIJIHMKOIb W TIUIEPUH: CTpOeHHE, (U3NYecKue u
XAMUYECKHE CBOMCTBA (B3aUMO/ICHCTBHE CO IIETOYHBIMHI METAJIIAMH, KAYeCTBEHHAsI PeaKlns Ha
MHOTOATOMHbIE cnUpThl). JlelicTBUe Ha opraHu3M uenoBeka. llpuMeHeHue riaunepuHa u
STHIICHTJTUKOJISL.

@eHoNI: CTpPOCHHWE MOJIEKYNbl, (HU3MYECKHe M XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpaerunbl U Kemowvi. DopManmpIeTHI, aneTaNbACTU: CTPOCHHE, (U3NUECKHE |
XAMUYECKAE CBOWCTBa (PEaKklWW OKHCICHHS W BOCCTAHOBJICHHS, KadeCTBEHHBIC pEAKIUH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OmHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTHI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKHE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KUCIIOT, PEeaKIus
sTepuduKanm), MoyydeHue U npuMmeHeHue. CreapuHOBasi M OJICMHOBAs KHUCJIOTHI Kak
MPEICTaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIEe IeHCTBHE.

CrnosxHble 2pUpPbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPOIIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus xupos. [Ipumenenue xupoB. buosorudeckas pojb KUPOB.

VYrneBopl: cocTaB, KiacCU(pHUKaIUs YIIeBOI0B (MOHO-, TU- U MoHcaxapuibl). [ roko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJbl, (PU3MUECKHE M XUMHUYECKHE
cBoiicTBa (B3amMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBiIeHHE, OpOKEHHE TJIOKO3bI), HAaxXOXJIEHHWE B MPHUPOJE,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykro3a Kak U30Mep TIIFOKO3BL.

Kpaxman u nesmionosa kak npupoanbie noaumepbl. CTpoeHue Kpaxmasia U LeJUTF0JIO3bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIPOJIN3, KAYeCTBEHHAs PEAKIIHSI C HOI0M).

DKCIepUMEHTANIbHBIE METOJbl W3YYCHHs BEIIECTB M MX MPEBpAIICHUIi: MPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYECTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIeHHE 3TaHoja okcuaoMm wmeau(ll)), MHOroaToMHBIX
cnupToB (B3ammMojelcTBue raunepuHa c¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHMa4yHbIM pacTBopoM okcuja cepeopa(l) u runpokcuaom wmemu(ll), B3aumoneiicTBue
KpaxMaja C HOJIOM), TMPOBEIEHUE MPAKTHUYECKOW paboThl: CBOWCTBA pPacTBOpa YKCYCHOU
KHUCTIOTHI.

Pacuérneie 3anaun.

Borunicnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
HCXOJHOTO BEIIeCTBA WM NPOAYKTAa PEAKIMU MO HM3BECTHBIM Macce, 00bEMY, KOJIHMYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WM MPOIYKTOB PEAKIINH).

A30Tcoaeprkalye OpraHnuecKue CoeMHEHMS.

AMUHOKUCIOTBI Kak aMQOTEepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMUMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha mMpuUMepe TIWIKHA). buomornueckoe 3HaueHUE
aMHUHOKHUCIIOT. [lenTuapl.



benku kak mpUpoJHBIE BBICOKOMOJIEKYJSIPHBIE COeIUHEHHUs. [lepBuuHasi, BTOpHUYHAS U
TPETHUYHAsi CTPYKTypa OenkoB. XHMHUYECKHE CBOMCTBAa OCJIKOB: THAPOIH3, ACHATypalus,
KaueCTBEHHbBIE PEAKIIMY HA OEIIKH.

DKcIepUMEHTAIbHBIE METOJbl M3YUEHHs BEIIECTB M MX NPEBpALCHUIA: HAONIOJCHUE U
ONHCaHWE JEMOHCTPALMOHHBIX ONBITOB: JEHATYpalnus OEIKOB IpPH HArpeBaHWHU, LBETHHIC
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATUS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpHU3aLH, CpeAHsisi MoyieKyispHas wmacca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COETMHEHUI — MOJIMMEPHU3aLUs U MOJUKOHICHCALINSL.

DKClepUMEHTAIbHbIE METOJIbl M3YYEHUsl BEIIECTB M UX MPEBpPALICHUI: 03HAKOMJIEHHE C
oOpa31amMu NpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MexnpeIMeTHBIX CBs3ed MPH M3ydeHMH opraHundyeckoil xumuu B 10 kimacce
OCYILIECTBJISIETCSl 4Yepe3 HUCIOJIb30BaHUWE KaK OOLIUMX €CTECTBEHHO-HAy4YHBIX MOHSTHH, Tak W
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIbHBIX MTPEIMETOB €CTECTBEHHO -HAYYHOTO LIMKJIA.

OO01iue ecTecTBEHHO-HAay4YHbIE MOHSATHS: SBJICHHE, HAay4HbIH (akT, THIOTEe3a, 3aKOH,
TEOpUs, aHajdu3, CHUHTE3, KiIaccupukanus, MEePUOIUYHOCTh, HAOIIOACHUE, W3MEPEHHUE,
AKCIEPUMEHT, MOJIETUPOBAHHE.

®duznka: MaTepus, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPT€TUYECKUIN YPOBEHbD,
BEIIECTBO, T€JI0, 00BEM, arperaTHOE COCTOSIHUE BEUIECTBA, (PU3NYECKUE BEJIUYUHBI U EIUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusMme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BEIeCTBA (OCJIKH, YTIIEBOIbI, )KUPBI, (PEPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE TOPO/IbI, MOJIE3HbIE HCKOTIAeMble, TOIUIMBO, PECYPCHI.

TexHonorus: muIIeBbIe MPOTYKTHI, OCHOBBI PAI[MOHATBHOIO MUTAHUS, MOIOLIUE CPEJICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX
BOJIOKOH.

11 KIIACC
OBIIAA U HEOPTAHUYECKAA XUMUA

Teopernyeckne 0CHOBbI XUMHU

XUMHYECKUH 3JeMeHT. AToM. Sapo arToma, H30TOMBL. DJEKTPOHHAS O0O0OJIOYKA.
DHepreTHYecKue YPOBHH, MOIYPOBHU. ATOMHBIE OpOHTaNy, S-, P-, d- anemeHTsl. OCOOEHHOCTH
pacmpesienieHus: 3JeKTPOHOB MO OpOUTAISIM B aTOMax AJIEMEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas: KOH(QUTYpalus aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHros I .
MenneneeBa. CBs3b NEpUOIUYECKOTO 3akoHa M Ilepumoanueckold CHUCTEMBl XUMHUYECKUX
anemenToB JI. M. MenzeneeBa ¢ COBpEMEHHON TEOpHUEH CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHSI CBOMCTB XMMHUYECKHUX AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOXKHBIX BEIIECTB
0 TpyInaMm U neprojaM. 3HaueHHUE MEePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKHU.

CrpoeHue BemecTBa. XUMHUYECKas CBsI3b. BUABI XUMHUYECKOW CBs3U (KOBAJICHTHAs
HEMoJIApHas U TOJSpHasi, MOHHAsA, MeTauinueckas). MexaHu3mbl oOpa3oBaHHsI KOBaJECHTHOMN



XUMUYECKON CBA3M (OOMEHHBIN M JIOHOPHO-aKIEeNTOpHBIN). BogopoaHas cBs3s. BaneHTHOCTD.
DneKTpooTpULATENbHOCTh. CTENEHb OKUCIEHUS. VIOHBI: KATUOHBI U AHUOHBI.

BemecTBa MOJIEKYASIPHOIO U HEMOJIEKYISPHOIO CTPOEHUS. 3aKOH IMOCTOSHCTBA COCTaBa
BELIECTBA. THUIBl KPUCTAJUIMUECKUX PpEHIETOK. 3aBUCUMOCTb CBOMCTBAa BELIECTB OT THUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonaTHe 0 gucnepcHBIX cucTeMax. MICTMHHBIE M KOJUIOMAHBIE pacTBOpBL. MaccoBas 101
BEILIECTBA B pacTBOpE.

Knaccupukamuss HeopraHmueckMx coeauHEeHWd. HoMeHkmaTypa HEOpraHHMYECKHX
BellecTB. ['eHeTndecKkas CBsI3b HEOPraHWYECKHUX BEIIECTB, INPUHAMICKANUX K PA3TUMYHBIM
KJIacCaM.

Xumunueckass peakuus. Knaccudukamus XMMHUYECKMX peaklUil B HEOPraHMYecKOW H
OpraHMYeCcKON XMMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHMsI U IIPEBPAIICHUS
SHEPTUH NPU XUMHUYECKUX PEAKIMIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3iIUyHbIX (pakTopoB. OOpaTHMblE pEaKlUU.
Xumuueckoe paBHoBecue. DakTOpbl, BIUSIOIMIME HA COCTOSSHUE XUMHUYECKOTO PAaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexrponuTtnueckas auccouuanus. CunbHble W cialble A1eKTposinThl. Cpeaa BOJIHBIX
pacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaJIbHAs, IEJTOYHAs.

OKHCIINTENBEHO-BOCCTAHOBUTENIBHBIEC PEAKIIAH.

OKCIEPUMEHTAIBHBIE METOJbl M3YyYEHHUs BEIIECTB M HMX MPEBpALICHUN: JEMOHCTPALMS
tabmun «llepromnueckas cuctema xumudeckux siaeMeHToB J[. M. MenpaeneeBa», u3ydeHue
Mozenel KPUCTAJUIMUECKUX pemEToK, HaOII0JAeHHe M ONUCAaHUE JEMOHCTPALMOHHBIX H
1a0b0paTOPHBIX OIBITOB (pa3jiokeHHe NEepoKCHIa BOJAOPOAAa B MPHUCYTCTBHM KaTalu3aTropa,
OIpENIETICHUE CPelbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUU
MOHHOTO OOMEHa), MpOBEACHUE MPAKTUYECKON paboThl «BnusHue pa3nuyHbIX (aKTOpOB Ha
CKOPOCTh XUMHUUYECKON PEaKLIUM».

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XUMHUUYECKUX PEAKLUI, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIOIB30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heoprannuyeckasi xumms

Hemeramnel. Ilomoxxenune HemeramnoB B llepuonmueckoit cucremMe XUMHYECKUX
anemenToB JI. M. MengeneeBa W OCOOEHHOCTH CTpoeHHS aToMoB. Du3nyeckue CBOKCTBA
HEMETAIJIOB. AJUIOTPOIUSI HEMETAUIOB (Ha MpUMepe KUCIOpoia, cepbl, hocdopa u yriepoaa).

XUMUYECKHE CBOMCTBAa BaKHEWIIMX HEMETa/IOB (TaJIOTEHOB, cepbl, a3otTa, (ocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUI0B, KHUCIOPOACOACPKAIIUX KUCIOT, BOJIOPOIHBIX
COEIMHEHUH).

IIpuMeHeHre Ba)KHENIIUX HEMETAIOB U UX COCIUHEHUM.

Meramnel. [lonoxenue meramuios B Ilepuoguyeckoil cucteMe XMMUYECKUX 2JEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHHUS HIEKTPOHHBIX 000JI0UEK aToMOB MeTayuioB. OOmue
¢u3nyeckue cBoiicTBa MeTayuioB. CIUlaBbl METAIIOB. DIEKTPOXUMHUYECKUH psAJ HaNpsDKEHUH
METaJIOB.

XVUMUYECKHUE CBONCTBA BaXHEHIIUX METAJUIOB (HATPWid, Kaluid, KalblUd, MarHui,
QIIOMUHMM, IUHK, XPOM, KEJI€30, MENIb) U UX COCTUHEHU.

O011re cnocoObl mosrydeHus: MeTauioB. [IpuMeHeHne MeTalIoB B ObITY U TEXHHKE.

OKCIIEpUMEHTANIBHBIE METOJbl H3YYEHHs BEIIECTB M MX NPEBpPALICHUI: H3ydeHHE
KOJUIEKIIMH «MeTalibl M CIUIaBbl», OOpa3llOB HEMETAJUIOB, PEUICHHWE 3KCIEePHUMEHTAIbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JaOOPAaTOPHBIX  OTBITOB
(B3auMoOIeiCTBUE THUIPOKCHAA ATIOMHUHHS C PACTBOPAMHM KHUCJIOT U IIEJIOYel, KauyeCTBEHHbIC
peakly Ha KaTUOHBI METAJUIOB).

Pacuérnbie 3amaun.

Pacuérel maccel BemiecTBa mwin 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 yYaCTBYIOUIMX B PEAKIMU BEIIECTB, pacyEThl Macchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIUU, €CIIH OJTHO U3 BEIIECTB UMEET MIPUMECH.

XuMuA 4 KU3Hb

Ponp xumuu B 00ecriedueHNH SKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBOM 0€30MaCHOCTH,
pa3BuUTUU MeAuIUHbL. [loHSATHE O HAydHBIX METOJaxX ITO3HAHUS BEHIECTB M XUMHUYECKUX
peaKkuum.

[IpenacraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIILIIEHHOTO TOJIYUYEHUS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B Mupe BEIIECTB W MaTEPUAIOB: BAXKHEHIIME CTPOUTEIIbHBIE MaTepHAbI,
KOHCTPYKITMOHHBIE MaTepHalibl, KPacKd, CTEKJIO, KepaMuKa, MaTepHallbl IS SJICKTPOHHUKH,
HaHOMaTepHUaJIbl, OpPTaHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XUMHST W 3]I0pOBBhE YEJIOBEKA: TMpaBWJIa HMCIOJIb30BAaHUS JIEKAPCTBEHHBIX IPEMapaToB,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzarus MeXnpeIMETHBIX CBSI3EH NPH U3yYeHUHU OOIIel W HEOPraHWYECKONH XUMHH B
11 kyacce oCymecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK W MOHATHMH, SBISIOMUXCS CUCTEMHBIMU I OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HAay4YHbIH (aKT, THUIIOTEe3a, 3aKOH, TEOpHUs,
aHaln3,  CHHTE3,  KilaccUHuKanus,  MEePUOAUYHOCTb,  HAOJIIOACHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBIICHHE.

®dusnka: Marepusi, SHEPrus, macca, aroM, JIEKTPOH, IPOTOH, HEUTPOH, WOH, U30TOI,
PaMo0aKTUBHOCTh, MOJIEKYJla, SHEPreTUYECKUl ypOBEHb, BEILECTBO, TEJIO, 00BEM, arperaTHoe
COCTOSIHUE BEIleCTBa, GU3NYECKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOcCHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpPraHu3Me.

I'eorpadusi: MuHEpabl, TOpHbIE TOPOIBI, OJIE3HBIE UCKOTIAEMbIE, TOIUIMBO, PECYPCHI.

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprus, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaios, CEJbCKOXO35CTBEHHOE IIPOU3BO/ICTBO, MUIIEBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOACTBO KOCMETHYECKUX
MpenapaTroB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaT€pUajoB, 3JIEKTPOHHASI MPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



[NTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA [IPOIPAMMLI 110 XUMHWU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHHUS OOYy4aroIIMMUCS
IIporpaMM cpenHero o0miero oopazoBaHus (JINYHOCTHBIM, METANPEAMETHBIM M IPEIMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IJIAHUPYEMBIX PpEe3YyJIbTaTOB OCBOEHHS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBHOCTHBIM TMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yJibTaTOB OCBOEHUS IpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPAXKTAHCKOW HACHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJM4ue MOTUBALIUU K 00Yy4EHHUIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM JIMYHOCTH HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAJAULIUKA 0a30BON HAYKU XUMUMU;

TFOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH JAEATEIHHOCTH
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMHM, TMPUCYIIUMHU LEJOCTHOM CHUCTEME XHMHYECKOTO
o0pazoBaHus;

HaJIMYME MPaBOCO3HAHMS SKOJOIMUYECKOW KYJIbTYyphl M CIOCOOHOCTM CTaBUTh LEIH U
CTPOMTH JKU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pE3yabTaTbl OCBOCHUS INpeaMeTa «XHUMHsS» JIOCTUraloTCsd B €IUHCTBE
yu4eOHOM M  BOCHMTATEIBHOW JEATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKHMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM LIEHHOCTSAMH M HJeaJaMH POCCUICKOro
IPaXJaHCKOro oOOIIecTBa, NPUHATHIMM B OOIIECTBE HOPMAMU U NPaBUIAMU IOBEJIEHMS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPA3BUTUSA M HPABCTBEHHOIO CTAHOBJIEHUS
JMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTpaxaroT cOPMUPOBAHHOCTh
ONbITa MO3HABATEIbHOM M IPAKTHMUYECKOW JEATeJIbHOCTH OOydyalolmMXcsl [0 peanu3aluu
IIPUHATBIX B 00LIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX IIPaB U 005S3aHHOCTEH, yBaKeHUS K
3aKOHY U NPaBOINOPAIKY;

IPEJCTAaBICHUS O COLMAIbHBIX HOpPMax M IpaBWJIaX MEXJIMYHOCTHBIX OTHOLICHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATENILHOCTH MPU CO3/IaHUM YYEOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U NM03HABaTEIbHbIX 3371a4, BHITOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHHMSI, IOTUKY U apTyMEHTBI JPYTUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ TENBbHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOIIEHHA K MCTOPUYECKOMY M HAyYHOMY HACIEAUI0 OTE€YECTBEHHOM
XUMUHY;

YBaKEHHsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO NMPHUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIDKEHHS] HAyKH €CTh pe3yJbTaT JIUTEIbHBIX HaOII0ACHUH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSHHOTO TPY/a YUEHBIX U PAKTUKOB,;



WHTEpeca ¥ IMO03HABATEIBHBIX MOTHBOB B TOJYYCHHHM U TMOCICAYIONIEM aHAIn3e
UH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHOU XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBEACHHUS,

CIIOCOOHOCTH OIICHHBATh CHUTYAllMH, CBS3aHHBIE C XUMHUYCCKHUMH SIBJICHUSMH, H
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
[IEHHOCTH;

TOTOBHOCTH OIICHMBATh CBOE IOBEJICHHWE W TIOCTYIIKM CBOWX TOBapHINEH C IMO3HIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ATHX TOCTYIKOB;

4) popMupoBaHHS KYJIbTYPhI 3I0POBbS:

MMOHUMAaHMs 1IEHHOCTEH 3J0poBOTO M Oe30macHoro obpasza >KHW3HHM, HEOOXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PH3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOo/IeHns MpaBmJI 0€30MacHOTO OOpalIieHus] ¢ BEIIECTBAMU B OBITY, MOBCEJIHEBHOU
KU3HU U B TPYJIOBOH JIEATEITHHOCTH;

MOHMMAHKS [EHHOCTH TIPaBWJI HWHIAWBHAYAJIBHOTO M KOJUICKTHBHOTO 0€30TacHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 370POBBIO U KHU3HH JIIOJICH;

OCO3HAHHUS TOCIICJICTBUH M HEMPHUATHS BPEIHBIX NPHUBBIYCK (YIOTPEOJICHUS AIKOTOJIS,
HapKOTHKOB, KypeHHs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHHMKAaTHBHOM KOMIIETEHTHOCTH B y4eOHO-HCCIEI0BATEIbCKON JIeATENbHOCTH,
OOLIECTBEHHO MOJIE3HOM, TBOPUECKOM U JPYTrUX BUAX JIEATEIBHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE YyYacTH€ B pEUICHUM NPAKTHYECKUX 3a7ad COLHUaIbHOU
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIIKOJIbI);

MHTEpeca K MPaKTUYECKOMY H3YYEHHIO0 MpodeccHil pa3lIuyHOro poja, B TOM 4YHCIE Ha
OCHOBE IIPUMEHEHUS IPEIMETHBIX 3HAHUI 110 XUMUH;

YBaXXEHHUS K TPYY, JIOASAM TPYyJa U pe3ylbTaTtaM TPYIOBOH IeATeIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BBIOOPY HWHIMBUAYAIbHOW TpaeKTOpPUH 0Opa3oBaHMUs,
Oyxayuieil mpodeccuu U peanu3aud COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEH 00I111eCcTBa;

6) 3K0JI0rM4eCKOr0 BOCIIUTAHUS:

9KOJIOTMYECKHU 11€J1IeCO00Pa3HOr0 OTHOIICHUS K MPUPOJIE, KaK UCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHUMAaHHUS TI00aJILHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIONB30BAHMS JOCTUKEHUN XUMHH Ui PELISHUS BOIIPOCOB
paIMoOHaIBLHOTO MPUPOIOIIOIB30BAHNUS;

AKTUBHOTO HETPHUATHS NEHCTBHUI, MPHUHOCSIIMX Bpel OKpYXKarolled MpUpPOJHOI cpene,
YMEHHs POTHO3UPOBATH HEOIArONPUSTHBIE AKOIOTUYECKUE TOCIEACTBUS MPEANPUHUMAEMBIX
JIEMCTBUI U NPEIOTBPALLATH UX;

HaJIW4Yusl PA3BUTOTO DSKOJIOTHYECKOTO MBIIUICHUS, JKOJOTUYECKON KYJIbTYPHI, OIBITa
JEeSITENFHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATHCA WMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOTIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpPMHUPOBAHHOCTH MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTHS HAYKH W OOIIECTBEHHOW MTPAKTUKU;



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIbHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LEJIOCTHOIO MPEICTaBICHUs 00 OKpYKaIOLIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHMM IPHUPOJIHBIX 3aKOHOMEPHOCTEH U
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTHM XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMU: B €€
I'YMaHUCTUYECKOW HaIIPaBJIEHHOCTH U BaKHOM pOJIM B CO3/1aHUM HOBOW 0a3bl MaTepHalbHOM
KYJIBTYPHI, PEIICHUH TI00aTBHBIX MPOOJIEM YCTOHYMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMH,
SHEPreTUYECKOM, THIIEBOH W HKOJOTHYECKON Oe30macHOCTH, B Pa3BUTHH MEIHUIIMHBL,
00eCTeYeHn! YCIOBHI YCIEITHOTO TPyAa U SKOJIOTUYECKA KOM(OPTHON KU3HU KAXKIOTO YJIeHa
o0l11ecTBa;

€CTECTBEHHO-HAYyYHONM TIpPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IIO3HAHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHUS JUIS
aHaJin3a M OOBACHEHUS SIBICHUHM OKPYXAIOUIETO0 MUpa U NMPOUCXOAAIIMX B HEM H3MEHEHU,
YMEHHUS JielaTh 000CHOBAHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAyYHBIX (DAKTOB M UMEIOIIHUXCS TAHHBIX
C 1IeJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMHUYECKUE 3HAHUSA JUTSl pelIeHus] TpooiieM
B pEAJIbHBIX KU3HEHHBIX CUTYaIIHSsIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM 1eATENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbIBHOMY O0pa30BaHHUIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAHMM 10 XUMHH B COOTBETCTBHM C JKU3HECHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3IuvHbIX cdepax mnpodeccnoHambHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS Yy4eOHOTO mpenMera «XWMHUS» Ha YpOBHE
cpenHero oOmiero oopa3oBaHus BKIIIOYAOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHHUS OOYUYAIOIIMXCSA MEXKIUCIUILUIMHAPHBIE
(MeXTpeIMEeTHBIE) OOIIeHAyYHBIC TTOHATHUS, OTPAKAIOIIUE I[EIOCTHOCTh HAYYHOW KapTHHBI MHPa
U crienupuKy METOJIOB MO3HAHUS, HCIIOIb3yEMbIX B €CTECTBEHHBIX HayKaxX (MaTepHsi, BEIIEeCTBO,
SHEprusi, sBJCHHUE, MPOIECC, CUCTeMa, HAy4HbIN (aKT, MPUHIUII, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHSs, UCCIIeI0BaHNE, HAOMIOICHNE, U3MEPEHUE, IKCIIEPUMEHT U APYTrHe);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (Tmo3HaBaTeNbHbIC, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIMOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4JatoluXcs;

CIOCOOHOCTh ~ OOYYAlOIIMXCS  WCIOJIb30BaTh  OCBOEHHBIE  MEXKAUCHUIUIMHAPHEIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE MACUCTBUA B IMO3HABATEIbHOU U
COI[MAIbHOW MPAKTHUKE.

MertanpeaMmeTHble pe3yabTaThl OTPAXKAalOT OBIAJACHHE YHUBEPCANBHBIMH Y4EOHBIMU
MM03HABATENbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBJajieHHe YHUBEPCAJIbHBIMH YYeOHBIMH MO3HABATEIbHBIMHU AeHCTBUAMM:

1) 6a30oBble JJOTHYeCKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh W aAKTYyaJdU3UpPOBAaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpeNeNsaTh LeNu JeATEIbHOCTH, 3aJaBas NapaMeTpbl W KPUTEPUU HX JOCTHKECHHUS,
COOTHOCHTDL PC3YJIbTAThI ACATCIbHOCTU C IIOCTABJICHHBIMU LICIISIMU



WCIOJBb30BaTh NMPU OCBOCHHM 3HAHMNA NPUEMBI JOTMYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH M YCTaHAaBIMBaTh MX B3aMMOCBS3b, HCIOJIb30BAThH
COOTBETCTBYIOIINE MOHITHUS 51 00bSICHEHHUS OTJACNIBHBIX (DAKTOB U SBJICHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUIA KIIaCCU(DUKAIIUHU BEIIECTB U XUMHUYECKUX PEAKLIUH;

yCTaHaBIIMBATh MPUYUHHO-CIIECJICTBEHHBIC CBS3U MEXIY U3y9aeMbIMHU SIBJICHUSMHU;

CTPOHTH JIOTUYECKHE pACCY)KICHHsS (MHIYKTUBHBIC, MICAyKTUBHBIC, II0 AaHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PAaCCMaTPUBAEMBIX SIBICHHSX, (DOPMYIHPOBATH
BBIBO/JIBI M 3AKJIFOYCHHUS;

MPUMEHSATH B IPOIecce MO3HAHMSA, UCIOJIb3yeMble B XUMHH CHUMBOJIMYECKHE (3HAKOBBIC)
MOJIENH, TIPe0OpPa30BBIBATH MOJICITLHBIE PEICTABICHUS — XUMUYECKHIA 3HAK (CMMBOJI) 3JIEMEHTA,
XAMUYecKass (QopMylia, YypaBHEHHE XHUMHYECKOH pEakuuu — TpU pElIeHHH Y4eOHBIX
MO3HABATENBHBIX M TPAKTUYECKUX 3a/a4, MPUMEHSITh Ha3BaHHbIE MOJEIBHHBIE MPEICTABICHUS
JUTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3YYaeMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIAJIETh OCHOBaMH METOJIOB HAYYHOT'O TIO3HAHUS BEIIECTB U XUMHUUECKUX PEaAKINi;

dbopMynmHpoBaTh TEMW W 3aJaud  HCCICIOBAHUS, WCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIEHO CPOPMYTUPOBAHHBIE BOTIPOCHI B KAYeCTBE MHCTPYMEHTA MO3HAHHS M OCHOBBI
st GOPMUPOBAHUS THITOTE3HI 110 MPOBEPKE MPABIILHOCTH BBICKAa3bIBAEMBIX CYKICHHIA,

BIIAJIETh HAaBBIKAMH CAMOCTOSITEIIFHOTO IIJJAHUPOBAHUS W TIPOBENEHUS YYCHUYECKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIOMATh 332 XOJOM ITPOIECCa, CAaMOCTOSITEIBHO
NPOTHO3UPOBATh €ro pe3ynbTar, (OpMyIHpOBaTh OOOOMICHWS W BBIBOABI OTHOCHTEIHHO
TOCTOBEPHOCTH PE3yJIbTAaTOB MCCIEIOBAHMS, COCTABIATH OOOCHOBAHHBIN OTUYET O MPOJICIAHHON
pabore;

MpUOOpETaTh OMBIT YYCHUYECKOW WCCIICIOBATEIBCKOM M TPOCKTHON NEATEILHOCTH,
HpPOSIBIISITH CIIOCOOHOCTh W TOTOBHOCTH K CaMOCTOSATEIIFHOMY IOHCKY METOJIOB PEIICHHS
MPaKTHYECKUX 33]a4, IPUMEHEHHUIO Pa3InYHBIX METO/I0B MO3HAHMUSL.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATbCS B PpA3IMYHBIX HCTOYHHMKAX HH(opManuu (HAy4HO-TIOMYJISIpHAS
JAUTEpaTypa XMMHUYECKOTO COJEpXKaHWs, CIpaBouyHble Mocolus, pecypcel MHTepHera),
aHAIM3UPOBATh HHQPOPMAIMIO pPA3JIMYHBIX BHUIAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OLIEHUBATh €€ TOCTOBEPHOCTh U HEITPOTUBOPEUYUBOCTD;

(bopMyIHpOBaTh 3alpoChl M NPUMEHATH Pa3UYHbIE METOIBI IpU TIOMCKE M OTOOpe
uHpOpPMaIHMK, HEOOXO MO IS BBIIOJIHEHHST YUSOHBIX 331a4 ONPEICIEHHOTO TUIIA;

NpUOOPETaTh OMBIT MCIOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH U
Pa3INYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBHIOMPATh ONTUMANIbHYIO (POpPMY MpeacTaBieHUss HHPOPMALUHU (CXEMBI,
rpaduKy, 1uarpaMMsbl, TaOIHIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAYYHBIM S3bIK B KauecTBE CpEACTBAa INpU paboTe € XHUMUYECKOH
uHbopManuel: NPUMEHATh MeEXIpeaAMeTHble ((pU3MUecCKHe W MaTeMaTH4ecKue) 3HaKh M
CHUMBOJIBI, GOPMYJIbI, a00peBUaTYpbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATIISATHOCTH.

OBiaieHNe YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUSAMU:

3aaBaTh BOIPOCHI MO CYIIECTBY OOCYX/JIaeMOM TEMBI B XOJI€ TUAJIOTa W/WIH JUCKYCCHH,
BBICKa3bIBaTh HUJAEU, (OPMYIHUPOBATH CBOM MPEUIOKEHUS OTHOCUTEILHO BBITOJTHEHUS
NPEUI0KEHHOHN 3a71auH;



BBICTYIIaTh C IPE3EHTALMEN PE3yIbTaTOB IO3HABATEIBHOW AEATEIbHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IpU  BBINOJHEHUM XHMHUYECKOTO
OKCIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWCTB HW3y4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTO TMpoekTa M (OPMYIHPOBATH BBIBOJBI MO pPE3yJabTaTaM IMPOBEAEHHBIX
MCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSIMHU.

OBiajeHHe YHMBEPCAJIbHBIMH PeryJIATUBHBIMU JAefiCTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBATh U OCYILECTBIATH CBOIO IMO3HABATENIbHYIO JIESATEIBHOCTD,
omnpenenss €€ Leau U 3aJadd, KOHTPOJIMPOBAaTh U MO Mepe HEOOXOAMMOCTU KOPPEKTHPOBATH
IpeaiaraéMblii aaropuTM ACUCTBUM NPHU BHIIOJHEHUM YYEOHBIX M MCCIEAO0BATEIbCKUX 3aj]ad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCOO UX PEIICHUs C YYETOM IMOJy4YeHHUsS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYLIECTBIISATh CaMOKOHTPOJIb CBOEH JIEATEIIbHOCTM Ha OCHOBE CaMOaHalIn3a U
CaMOOLIEHKHU.

HNPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHuyeckas XUMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABACHUNA O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAayYyHOM KapTUHBI MHUpA, POJM XHMHUU B TO3HAHUU SIBJICHUM NPUPOIBI, B (OPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYPhl JIMYHOCTH, €€ (YHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3/I0pPOBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CUCTEMOM XUMHUYECKHX 3HAaHUW, KOTOpas BKIIOYAET: OCHOBOIIOJATAIoIINe
MOHATHS (XUMUYECKUH AJIEMEHT, aTOM, AJIEKTPOHHAs 000JI0UKa aTOMa, MOJIEKYJIa, BAJIEGHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, XHMHYECKasi CBsA3b, CTPYKTypHas ¢Gopmyna (pa3BépHyTas U
COKpalméHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YIIEpOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, pajuKal, H30MepHus, U30MEpbl, TOMOJIOTHUYECKUN pPsid, TOMOJIOTH,
YIIEBOJOPOIbI, KHCIOPOA M a30TCOJAEPIKAIINE COSAMHEHUS, MOHOMED, MOJIUMEp, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPraHHUECKUX
BemecTB A. M. byrmiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XUMHUU; MHPOBO33PEHUECKHE 3HAHUS, JIeXkKAllde B OCHOBE MOHUMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKUX SIBIICHUH, (DAaKTOJIOTHUECKHUE CBEIEHUSI O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUITUX OPraHMUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU JeATEIbHOCTH YEJIOBEKA;

chOpMUPOBAHHOCTh YMEHHI BBISABIATH XapaKTepHbIE MPU3HAKU MOHSITHI, yCTaHABINBATh
MX B3aMMOCBSI3b, HCIIOJb30BaTh COOTBETCTBYIOLIME MOHATHS PY OITMCAHUU COCTABA, CTPOEHUSA U
MpeBpaICHUN OPraHUYEeCKUX COCTUHEHUN;

c(hOpMUPOBAHHOCTh YMEHUN HCIOIH30BATh XUMHYECKYI0 CHMBOJIMKY JUIS COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOM) (OPMYT OPTaHUYECKUX BEIIECTB
U YpaBHEHUW XMMHMUYECKUX PEaKIUW, U3rOTaBIUBATh MOJEINA MOJIEKYJI OpPTraHUYECKUX BEIECTB
JUTSL WILTIOCTPALMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHI yCTAaHABIMBAThH MPUHAICKHOCTh U3YYEHHBIX OPTraHUYEeCKUX
BEIIECTB MO HX COCTaBy U CTPOCHHUIO K ONpeAenEéHHOMY KJIacCy/Tpynie COeIuHEHUI
(yrneBoAopoibl, KHCIOPOJ M  a30TCOACpXAIIUEe COCAMHEHHUS, BBICOKOMOJIECKYJSPHBIC



COCIMHEHUS), JaBaTh UM Ha3BaHusA O cucremarndeckor Homenkinatype (IUPAC), a taxke
IIPUBOJIUTh TPUBUAJIbHBIE HA3BaHUS OTAEIbHBIX OPraHMYECKHUX BEILIECTB (ITUIIEH, MPOIMIIEH,
alleTWICH, STHICHIJHMKOJb, TJIHLEPUH, (EeHOd, (GopManbaeru, ameTalbIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJEUHOBAs KUCIIOTA, CTEAPHHOBAs KUCIIOTA, TIOK03a, (QPYKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJBI XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI MPHUMEHATH MOJOXECHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BeuiecTB A. M. ByriepoBa st 00bSCHEHUS! 3aBUCMMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIIECTB;

cOpMHUPOBAaHHOCTh YMEHHUH XapaKTepuU3OBaTb COCTaB, CTPOCHHE, (QUIUUYECKHE U
XMMHMYECKHE CBOMCTBA TUIMUYHBIX MPEACTaBUTENEH Pa3IMYHbIX KIACCOB OPraHUYECKUX BEIIECTB
(meTaH, 9TaH, ASTWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunOyramaueHn-1,3, OeH301,
METaHOJI, 3TaHOJI, STUJIEHTJIUKOJb, TJIMLIEPHUH, (EHOJ, aleTalbJeru], MypaBbUHas U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIioo3a, aMHMHOYKCYCHAas KHCJIOTa), WIUIIOCTPUPOBATH
FeHETUYECKYIO CBSI3b MEXKJIYy HUMHU YpPaBHEHUSMHU COOTBETCTBYIOIIMX XHMUYECKHX PEaKIUi C
HCIO0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BaTb HCTOYHUKU YIJIEBOJIOPOJHOTO CHIPbS
(HeTb, MPUPONHBIA Tra3, Yroip), CHOCOObI HUX MEpPepadOTKU M MPaKTUYECKOE MPUMEHEHHE
MPOJAYKTOB MepepabOTKH;

C(OPMHUPOBAHHOCTh YMEHHM IPOBOAMUTH BBIYUCICHHUS IO XUMHUYECKHUM YpPaBHEHHSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOAHOTO BELIECTBA WM MPOAYKTa PEAKLUU IO H3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BELIECTB WIM IPOAYKTOB PEaKIIH);

c(hOopMUPOBAHHOCTh YMEHHI BIIAJIETh CUCTEMOM 3HAHHI 00 OCHOBHBIX METOJIaX HAYYHOTO
[IO3HAHUSA, MCIOJIb3YEMBIX B XHMUHU IpU M3Y4YEHUH BEILECTB M XUMHUYECKHX SIBJIECHUI
(HabiroeHue, M3MEpeHHe, HKCIEPUMEHT, MOJEIMPOBAHHUE), HCIOJIb30BATH CHCTEMHbIE
XUMUYECKHUE 3HAHUS JUISl IPUHSTUS PELICHUI B KOHKPETHBIX )KU3HEHHBIX CUTYallUsAX, CBA3aHHBIX
C BEILLIECTBAMU U UX IPUMEHEHHUEM;

Cc(OPMHUPOBAHHOCTh YMEHUH cOONIONaTh IPaBUia MOJIB30BAHUS XMUMUYECKON MOCYION U
1a00paTOpPHBIM 000PYIOBAaHUEM, A TAKXKE MpaBUiIa OOpAIEHUs C BEIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCHEPUMEHT
(mpeBpaleHns OpraHUYEeCKUX BEIEeCTB IPU HAarpeBaHUU, MOJTy4YEHUE 3TUIIEHA U U3YyYEHHE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIMM OPraHUYeCKUX BEIIEeCTB, JeHaTypauus OelKoB MpHU
HarpeBaHMH, IIBETHbIC PEAKIIMU OEJIKOB) B COOTBETCTBUHU C MPABUIIAMHU TEXHMKH O€30MaCHOCTH
pU OOpallleHuH C BEIIeCTBAaMH U J1a00paTOpHBIM 000pYIOBaHHEM, MPEJICTABIATh PE3YJIbTaThl
XMMUYECKOTO SKCIEpUMEeHTa B (opMe 3amuch ypaBHEHUH COOTBETCTBYIOIIMX pPEAaKIUHA U
(GbopMynHUpOBaTh BBIBOBI HA OCHOBE 3THX PE3yJIbTAaTOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHUYECKH aHAJIU3MPOBAaTh XMMUYECKYI0 HH(MOpPMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MHpopMauu, HTepHeT U Ipyrux);

c(OPMHUPOBAHHOCTh YMEHUH COOJIOAATh MpaBWiIa SKOJOTUYECKH I1eJ1ecO00pa3HOro
MOBEJICHUsI B OBITY M TPYJIOBOH [EATENBbHOCTH B LENAX COXPAHEHHUS CBOEro 370pOBbs M
OKpY’KaIoIllel MPUPOIHOMN Cpenbl, 0CO3HABATh OMACHOCTh BO3JEHCTBUS HA YKUBBIE OPraHU3MBI
OTpeNIeNEHHBIX OPraHMYeCKUX BEIIECTB, MOHMMas cwmbicn nokazatens IIJIK, moscHATh Ha
IIpUMEpax CIOCOObl YMEHBIIEHUS M MPEIOTBPAIICHUS UX BPEIHOI'O BO3JEHCTBUS HAa OpPraHU3M
YeJI0BEKA;



JUIsL OOYy4YaloIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBBS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX TIO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CHENbIX M CAa0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIIOJIb30BAaTh pPENbe(HO-
TOUYEUHYIO cucTeMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyi.

11 KJIIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmass W HeOpraHuyeckas XUMHS»
OTPaXKAIOT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNH: O XHWMHUYECKOW COCTABJISIFOIICH E€CTECTBEHHO-
Hay4YHOW KAapTHUHBI MHpA, POJU XHMHH B TO3HAHHWM SIBJICHUH NPUPOJbI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JUYHOCTH, €€ (PYHKIMOHAIHLHOM T'PAaMOTHOCTH, HEOOXOIUMOU st
pelieHus: TMPaKTUYECKUX 3a7ad M HDKOJOTHYECKM OOOCHOBAaHHOTO OTHOIIEHHUSI K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIe;

BJIAJICHUE CHCTEMOM XWMHWYECKHX 3HAHHWH, KOTOpas BKIIOYAET: OCHOBOMOJATAOIINE
MOHATHSA (XMMHUYECKHI 3JICMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTPOHHBIE OPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM O0BEM, BAJICHTHOCTh, JJIEKTPOOTPHIIATEILHOCTh, CTEIICHB
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAIMYECKas, BOJOPOIHAsN),
KpUCTaJUTMYeCKasi  peméTka, THIBI XAMHYECKHX  PEaKIUid, pacTBOpP,  AJIEKTPOJIHUTHI,
HEDJIEKTPOJIUTHI, 3JCKTPOIUTUYECKAsT TUCCOLMALUS, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTH
XMMHUYECKOM  peaklMH, XHMHYECKO€ paBHOBECHE); TEOPHUM U  3aKOHbl  (Teopus
AIEKTPOJIUTUYECKON AuccolManuu, nepuoandeckuii 3akoH J[. M. MeHnneneeBa, 3akoH
COXPAaHEHHUs MAacChl BEIIECTB, 3aKOH COXPAHEHHWS U TMPEBPAILECHUS SHEPTrUu MPH XUMUYECKUX
peaknusix), 3aKOHOMEPHOCTH, CHUMBOJUYECKUN S3bIK XUMHH, MHPOBO33pEHUECKHE 3HaHMUS,
JeXalMe B OCHOBE IMOHUMAaHMS MNPUYMHHOCTH U CHCTEMHOCTH XUMUYECKUX SIBICHUI,
(akTosoruueckrue CBEJICHHUs O CBOWCTBAX, COCTaBe, MOJYYCHUH U 0€30M1aCHOM HCIOIb30BaHUU
BAYKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY U MPAKTUUYECKON IEATEIbHOCTH YEJI0BEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIC MPU3HAKU MOHSITHUI, YCTaHABINBATh
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME IMOHATHS MPHU OMNUCAHUU HEOPraHMYECKUX
BEIIECTB U UX MpPEBpaIlleHU;

chOpMUPOBAHHOCTh YMEHUU HCIIOIH30BATh XUMHUYECKYI0 CHMBOJIUKY JUIS COCTaBIICHUS
dbopMyn BelIeCTB M ypaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IJUPAC) u TpuBHalbHBIC Ha3BaHUS OTICIbHBIX HEOPraHWYECKHX BEHICCTB (YrapHbId Tas,
YIJICKUCIBIN Ta3, aMMUak, TraméHas M3BECThb, HeraméHash M3BeCTh, NMHUTHEBAs COJAa, MUPUT U
ApyrHe);

chOpMUPOBAHHOCTH YMEHH ONPEAETATh BAICHTHOCTh M CTENIEHb OKUCIICHUS XUMHUECKUX
AIIEMEHTOB B COCIMHEHUSAX PA3IMYHOTO COCTaBa, BUJ XUMUYECKOW CBS3U (KOBaJIGHTHAs, HOHHAS,
MeTaJTn4yecKasi, BOJOPOJHAS) B COCAUHEHHSIX, TUN KPUCTAIUITMUECKON PEmIETKU KOHKPETHOTO
BellleCTBA (ATOMHAs, MOJEKYJspHAas, MOHHAs, METaJUIMuecKas), XapaKTep CpeAbl B BOIHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHH YCTaHABIUBATH NMPUHAATIEC)KHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBY K ONpeAeNEHHOMY KIacCy/TpyIIe CoeTuHEeHUH (TTPOCThIEe BEIIECTBA — METAIUIBI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHBIE THAPOKCHUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHM pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenpieneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKLIUY;



C(OPMHPOBAHHOCTh YMEHUH  XapaKTepU30BaTh DJICKTPOHHOE CTPOCHHE aTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cuctemMbl XuMU4YECKUX 1eMeHToB 1. 1.
MenzeneeBa, HCHOJB3YS MOHITUS «S-, P-, O-3JCKTPOHHBIE OPOHMTAINY, «IHEPreTUYCCKHUEC
YPOBHM», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHUS CBOWCTB XUMHUYECKHX JJIEMEHTOB U UX
COEMHEHUH MO nepuojaM M rpynnam llepuoanyeckoil cuctemMbpl XuMHYECKUX 3aeMeHToB 1. U.
MenneneeBa;

c(OPMHUPOBAHHOCTh YMEHHH XapaKTepuU30BaTh (OMHUCHIBATH) OOIMIME XHUMHUYECKHE
CBOMCTBAa HEOPraHMYECKUX BEIECTB pa3JMYHBIX KJIACCOB, IOATBEPXKAATh CYILECTBOBAHUE
FEHETUYECKON CBA3M MEXJy HEOPraHMYECKHMHU BEIIECTBaMU C IIOMOILIBIO ypaBHEHUI
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIMIA;

c(OpPMHUPOBAHHOCTh YMEHHS KJIacCU(DUUUPOBATh XMMHMUYECKUE PEAKIHUU IO Pa3IUYHBIM
MpU3HakaM (YMCIy W COCTaBy pearupyroulux BEIIeCTB, TEIUIOBOMY 3(QQeKTy peakuuu,
M3MEHEHHUIO CTENEHEe OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKlny, y4aCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHHUM COCTABIIATh YPABHEHUS PEaKUi pa3IU4HbIX TUIIOB, MOJIHBIE
U COKpalll€HHbIE YpaBHEHHUS peakUUid MOHHOTO OOMEHa, yUYUThIBasl YCIOBHUSA, NMPU KOTOPBIX 3TH
peaxkuuu UAYT 10 KOHIIa;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIHMH, MOATBEPKAAIONINE KadyeCTBEHHbIN
COCTaB pAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pACHO3HaBaTh OMBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

C(OPMHUPOBAHHOCTb YMEHHHM PACKPBIBATH CYIIHOCTh OKUCJIUTEIBHO-BOCCTAHOBHUTEIBHBIX
peaKumii MOCPEICTBOM COCTABJICHH JIEKTPOHHOTO OaaHca 3TUX PEaKLUi;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH PEeakluu OT
pa3nuyHbIX (PAKTOPOB; XapaKTEp CMEIIEHUS XMMHYECKOTO PaBHOBECHS B 3aBHUCHUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llatense);

C(OPMHUPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XUMHUECKHE IPOLECCHI, JeXkallue B
OCHOBE NPOMBIIIUIEHHOT'O MOJY4YE€HUsI CEPHOM KHUCIOThI, aMMMaKa, a TaKKe CPOPMHPOBAHHOCTh
IpeJcTaBIeHU 00 OOMIMX HAYYHBIX NPHUHLIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTE YMEHMH MPOBOAUTH BBIYMCIEHUS C HCIOJb30BAHUEM IOHATHS
«MaccoBas JI0Jsl BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOLIEHWH TIa30B IPU XUMHUYECKHUX
peakuuax, Macchl BellecTBa WM 00bEMa ra3oB M0 M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce
WK 00bEMY OJITHOTO M3 YYaCTBYIOLIUX B pEaKkIMM BEIIECTB, TEIUIOBOro 3¢ddekra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHUS MacChl BELIECTB, IPEBPALLEHUS U COXPAaHEHMSI SHEPTUU;

c(OPMHUPOBAHHOCTh YMEHUH cOONIONATh IMpaBUia MOJIb30BAHUS XMUMUYECKON MOCYI0N U
1a0opaTOpPHBIM 000PYIOBAaHUEM, A TAK)XKE MpaBUiIa OOpAILEHUs C BEIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU TI0 BBIIIOJHEHHIO JTa00OPATOPHBIX XUMUYECKHUX OIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHue TNeEpOKCHJAa BOJOpPOJa B MNPHUCYTCTBUM KaTalnW3aropa, ONpEeAETCHHUE Cpeiabl
pPacTBOPOB BEILIECTB C MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMMUYECKOW pPEaKLUH, peaklMM HOHHOTO OOMEHa, KAaueCTBEHHbBIC PEeaKkIMH Ha
cynbdar-, kapboHAT- U XJIOPHUJI-aHUOHBI, HA KATHOH aMMOHMS, PEIIeHUE SKCIePUMEHTATbHbIX
3amau no temMaM «Metamsl» u «Hemeramib») B COOTBETCTBMM C IpaBUIaMHM TEXHUKH
0€30MaCHOCTH MpH 0OpaIlleHUH C BEIECTBAMHU U JJAOOPATOPHBIM 000PYJI0BAHUEM, NTPE/ICTABIISATH
pe3yabTaThl XUMHUYECKOTO OJKCIEPHUMEHTa B (hopMe 3aluCH YpaBHEHUIl COOTBETCTBYIOLIMX
peakuuii u GOpMyIUpPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3Y/IbTATOB;



c(OPMHUPOBAHHOCTh YMEHUN KPUTHUECKH AHAJIU3MPOBATH XMUMHYECKYI0 HH(POPMAIHIO,
MIOJIyYaEMYI0 M3 pa3HbIX HCTOYHHUKOB (CpeICcTBa MAaccOBOM KOMMyHMKaluu, VHTepHEeT u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COOJIONATh MpaBHIA HKOJOTHYECKH LEIECO00pa3HOTO
MOBEACHHUA B OBITY M TPYNOBOH [EATENbHOCTH B IEJIAX COXPAHEHHUS CBOETO 370POBbS U
OKpY’Karolllell IPUPOJHOM cpesibl, 0CO3HABaTh ONMACHOCTh BO3/EHUCTBUS HA JKUBBIE OPTraHU3MBbI
ONpeeNEHHBIX BEUIECTB, MOHUMAas cMblca nokasarens [IJIK, moscHATe Ha nmpuMepax crocoOsbl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JEHCTBUS HA OPraHU3M YeJIOBEKa;

Il OOYYaloOIIMXCsl ¢ OrpaHMYEHHBIMU BO3MOXKHOCTSIMH 3JI0POBBS: YMEHHE NPHUMEHSATH
3HAHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHUIA;

JUISL  CIENBIX H  CIA0OBUIAIIMX OOYYAIOIIMXCA: YMEHHE HCIOJb30BaTh penbedHO-
TOYEUHYIO cuctemMy o6o3HaueHuit JI. bpaiins ans 3anucu xuMuyeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosunyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/bHbIe
padoThI padoThI
pecypcsbl
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHU4eCKOH XUMUH
[Ipenmer oprannuecko xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3 OI'NC «Mos mkomna»
M. bytiepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIe YTaeBOIOPOABI — aTKAHbBI 2 OI'UC «Mos nikoiay
HenpenenbHble yrieBoa0pO/IbI: alKEHBI,
2.2 pedl _ HOPOA 6 1 OI'NC «Mos mkomna»
QJIKa/IMEHBI, aJIKUHBI
2.3 ApomMaTHYEeCKHE YTIeBOI0POIbI 2 OI'MC «Mos mKoay
[IpupoaHble HCTOYHUKH YTIEBOJIOPOIOB U
24 PHpO 4 AOPOR 3 1 OI'MC «Mos mKomay
HX mepepadboTKa
Utoro mno pazneny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeIuHeHust
3.1 Cruptsl. DeHon 3 OI'NC «Mos mkomna»
Anbnerunsl. KapOoHOBBIE KUCIOTHI.
3.2 ACTIA P 7 1 OI'MNC «Mos mKomay
CrnoxHble 3¢upbl
3.3 VYraeBoasl 3 1 OI'NC «Mos mikoma»
Hroro no paszneny 13




Paznen 4. A30Tc0nepmamne OpraHu4eCKue CoOCINHECHUA

4.1 AMuHBI. AMUHOKHACIIOTHL. beku 3 OI'C «Mos mkosa»

Wroro mo pazueny 3

Paspnen 5. BoicokoMoJIeKyIsIpHbIE COeIMHEHUSA

5.1 [Tnactmaccer. Kayuyku. Bomokna 2 OI'MC «Mos mkomay

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 [TIPOTPAMME 34 2 2




11 KJIACC

KoaunuecTBo 4acoB DJIeKTPOHHBbIE
HaunmenoBanue pa3aeoB H TeM nudpoBLIe
Ne i/ P Konrpoasubie | IIpakTuyeckue (1upp )
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE
padoThI padoThI
pecypchl
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenne atoMoB. [lepruoanyeckuii 3akoH
11 n [lepnoanueckas cuctema XUMHUYECKUX 3 OI'NC «Mos mkomna»
anemenToB JI. 1. Menaeneera
.M
12 Crpoenue BemiectBa. MHOTOOOpasne 4 BIVC «Most Koay
BEIIECTB
1.3 XHUMHUYECKUE PEAKITUU 6 1 1 OI'UC «Mos nikoiay
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi xumusi
2.1 Mertamisl OI'UC «Most mkoma»
2.2 Hemeramnsr 1 OI'UC «Most mkomay
53 CBs13b HEOPraHMYECKUX U OPTaHUYECKHIX 5 DIUC «Most MKoay
BEILIECTB
Utoro no pazneny 17
Pasznen 3. Xumusd H :KN3HL
3.1 XUMHA U )KU3HD 4 OI'NC «Mos mikoma
Utoro mo pazneny 4
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3




IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Ne KoauuyecTBO YyacoB Jara
Tema ypoka
n/n Bceero U3YYEeHUS
1 [Ipeamet opranudeckoit XuMuu, €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE 1
9 Teopust crpoeHust oprannyeckux coenuaenui A. M. bytinepoBa, €€ OCHOBHbIE 1
TTOJIOKEHHUS
3 [IpencraBnenue o KaccupuKaluu OpraHMIECKUX BemecTs. HoMmenkmaTypa 1
(cucTemaTuyeckas) ¥ TpUBUAIbHBIC Ha3BaHMS OPTAaHUUECKHUX BEIECTB
4 AJIKaHBI: COCTaB U CTPOCHUE, TOMOJIOTHYECKUAM PsiJT 1
5 MertaH 1 3TaH — MPOCTEHIINE TPEACTABUTEH AJTKAHOB 1
6 AJIKEHBI: COCTaB U CTPOCHHUE, CBOMCTBA 1
7 DTUJICH U TIPOTUAJIEH — MPOCTEHIINE MPEACTABUTEHN AIKEHOB 1
8 [Ipaktrueckas padota Ne 1. «IlomydeHue aTHIIEHa U U3yYEHUE €TI0 CBOMCTBY 1
9 Anxanuensl. byranuen-1,3 u metriiOyranuen-1,3. [ToaydyeHne CHHTETHYECKOTO KaydyKa 1
Y PE3UHBI
10 AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI, TOMOJIOTMYECKUHN psil. ALETHIIEH — 1
MPOCTEHIINIA TPEICTABUTENb ATKUHOB
11 Boruncnenus o ypaBHEHUIO XUMHUYECKOHN peakiuu 1
12 ApeHbl: 6eH301 ¥ ToyoJ. TOKCHYHOCTh apeHOB 1
13 I'eneTnyeckas CBsI3b YrI€BOJAOPOIOB, TPUHAISKAIINX K PA3IMYHBIM Kllaccam 1
14 [IpupoaHbIe HCTOYHUKH YTIEBOAOPOIOB: MPUPOIHBIN Ta3 U MOMYTHbIE HE(PTIHBIE Ta3bl, 1
He(Th U MPOAYKTHI €€ epepaboTku
15 [IpupogHbIe HCTOYHUKH YTIEBOAOPOIOB: MPUPOIHBIN Ta3 U MOMYTHbIE HE(PTIHBIC Ta3bl, 1

He(Th U IPOAYKTHI €€ epepadoTKu




16 KoHnTpomnpHas paboTa o pazieny «YTIeBoI0POIAb 1
17 [IpenenpHBIC OTHOATOMHBIE CIMPTHI: METAHOJ M ATaHOJI. BoopogHast cBs3b 1
18 MHOroaToMHBIE CIIUPTHI: STUICHTINKOIb U TITUICPHH 1
19 @DeHOoI: CTPOEHHE MOJIEKYJIbI, PU3NYECKHE U XMMUUECKUE CBOMCTBA, IPUMEHEHNE 1
20 Anpaerunpl: GopMaNbACTH U alleTATbIETHA. AIIETOH 1
21 OaHOOCHOBHBIE MpeieNbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs U YKCyCHas 1
22 [Tpaktuueckas padota Ne 2. «CBo#cTBa pacTBOpa YKCYCHOUM KUCTOTHI» 1
23 CreapuHOBast U OJICMHOBASI KHCJIOTHI, KaK MPEJACTAaBUTEIHN BHICITNX KapOOHOBBIX KUCIIOT 1
24 MBpI1a Kak COJIM BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIEE CHCTBHE 1
25 CrnosxHble 3(hupbl KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ MIPOIHN3 CIOKHBIX 3PHPOB 1
26 Kupsr: runponus, mpuMeHeHne, OMOJIOTHYECKast POJIb )KUPOB 1
97 VYrieBoapl: cocTa, Kiaccuukamnus. BaxxHenme npecTaBUTeNu: Ti0Ko3a, GpyKTo3a, 1
caxaposa
28 Kpaxman u niemono3a Kak MpUpoIHBIE TTOTUMEPHI 1
29 KounTponbnas pabota no pazaeny «Kucnopoacoaepaiire opraHM4eckue coeIMHEHUs 1
30 AMUHBI: METUJIAMUH U aHUJIHH 1
31 AMUHOKHUCIIOTHI KaK aM(pOTEepHbIE OPraHUYECKUE COSTUHEHUS, UX OUOJIOTHUYECKOE 1
3HaueHue. [lentuapt
32 benku kak mpupoHbIe BEICOKOMOJIEKYIISIPHbIE COSTMHEHUS 1
33 [Ipomexyrounas arrectanus. OCHOBHBIE TOHITHUS XUMHUH BHICOKOMOJIEKYIISIPHBIX 1
COCIVHEHUN.
34 OCHOBHBIE METO/Ibl CHHTE3a BHICOKOMOJIEKYIISPHBIX coequHeHni. [lnacTmaccel, kaydyku, 1

BOJIOKHaA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




11 KJIACC

Ne KoanuecTBo yacos Jara
Tema ypoka
n/n Bceero U3YYEeHUS

1 XUMUYECKUH 37IeMEHT. ATOM. DIIEKTPOHHAsT KOH(UTYpaIHsi aTOMOB 1

9 [Iepnoanueckuit 3akoH u [lepuoandeckas cuctema XuMHIeCKUX ieMeHToB /1. 1. 1
MeneneeBa, uX CBSI3b C COBPEMEHHOM TEOpUEN CTPOCHHS ATOMOB
3aKOHOMEPHOCTH U3MEHEHHUSI CBOMCTB XUMUYECKUX DJIEMEHTOB U UX COCIMHEHUI 0 TPyIImam

3 Y TIepro1aM. 3HaYeHHUE MePUOJMIECKOTO 3aKOHA M CUCTEMbl XUMHYECKUX demeHToB [1. 1. 1
MenneneeBa B pa3BUTHH HAYKU

4 Ctpoenue BemiecTBa. XUMHAYECKast CBSI3b, €€ BHUJIbI; MEXaHU3MbI 00pa30BaHMs KOBAJTCHTHOU 1
cBs3u. BonopoaHas cBsi3b

5 BanentHoCcTh. DneKTpoOTpUIIATENLHOCTh. CTENEHb OKUCICHHS. BelecTBa MOJIEKYISIPHOTO 1 1
HEMOJIEKYJIIPHOTO CTPOEHUS

6 [Tonarue o aucnepcHbIX cucteMax. MICTUHHBIE M KOJTOMAHBIE pacTBOPBL. MaccoBast 1015 1
BEILIECTBA B pacTBOpE

7 Knaccudukamnus 1 HOMEHKIIaTypa HEOPraHUYeCKUX coelMHeHul. [ eHeTnueckas cB3b 1
HEOPraHMYECKHUX BEIECTB, Pa3JIMYHBIX KJIACCOB
Knaccudukanus XuMHUYECKUX peakiuii B HEOPraHWYECKON U OpraHMYeCKON XUMUU. 3aKOH

8 COXpaHEHUsI MACChl BELIECTB; 3aKOH COXPAHEHUS U IPEBPAILCHUS SHEPT U IIPU XUMUYECKUX 1
peakumsx

9 Ckopoctb peakiuu. OOpaTtuMble peakiiuu. XUMHYECKOE PaBHOBECHE 1

10 [TpakTuueckas paborta Ne 1. «BnusiHre pa3nudHbIX (JaKTOPOB HA CKOPOCTh XMMHYECKOH 1
peakuum»

1 DnexTponuTHueckas auccormanus. [lonstue o Bomopoanom nokaszatene (PH) pactopa. 1
Peakuuu nonsoro ooMeHa. ['maponns opraHndeckiux U HEOPTaHUYECKUX BEIECTB

12 OKHCAUTENHEHO-BOCCTAHOBUTENbHBIC peakiiu. [IoHsITHE 00 IEKTPOM3€e pacIuiaBOB U 1




pacTBOPOB COJIEH

13 KonTtponeHast padora no pazaeny «TeopeTnueckue 0OCHOBBI XHMUM) 1

14 Meramisl, ux nosuoxexnue B [leprnoandeckoil cucreMe XUMUYECKUX 31eMeHTOB JI. M. 1
MeneneeBa 1 0COOCHHOCTH CTpOEHUs aToMOB. O0mme pu3ndeckue CBOWCTBA METAIJIOB

15 CrinaBel METAUIOB. DJIEKTPOXUMUYECKUH sl HANPSKEHUM METalIOB 1

16 XUMHUYECKUE CBOMCTBA BAXKHEUIIINX METAUIOB (HATPHM, KU, KAJIBINI, MarHui, 1
AITIOMHUHMI) U UX COeTMHEHUN

17 XHUMHUYECKUE CBOMCTBA XpOMa, MEJIU U X COEAMHEHUI 1

18 XuMHYECKHe CBOMCTBA IIMHKA, JKeJIe3a U MX COCAUHECHUN 1

19 [Tpaktrueckas padota Ne 2. "Pemenne skciepuMeHTAIBHBIX 3a1a4 10 TeMe «MeTambi»" 1

20 Hewmerannsbl, ux nonoxxkenue B [lepuoandeckoi cucreMe XuMuyeckux sneMeHToB 1. U. 1
MenzeneeBa 1 0COOEHHOCTH CTPOEHUSI aTOMOB

21 ®dusndeckre CBONCTBAa HEMETAUIOB. AJUIOTPOIIHS HEMETAILIIOB (Ha TpUMepe KUCIIOPOo/a, 1
cepsl, pochopa u yrieposa)

22 XHWMHUYECKUE CBONCTBA TAJIOTEHOB, CEPhI M KX COCTMHCHHM 1

23 XHUMHYECKUE CBOMCTBA a30Ta, (hocodpa U UX COCTUHECHUN 1

24 XHUMHYECKHE CBOMCTBA yIriiepoa, KpEMHUS U UX COSTUHEHUN 1

25 [IpumeHeHre BaKHEHIIINX HEMETAUIOB ¥ UX COCTUHEHUI 1

26 O06001menue 1 cucreMaru3anus 3HaHui o treme «Hemerannery. Beruucnenus mo 1
YPaBHEHUSM XUMHUYECKUX PEaKIUi U TEPMOXUMUYECKHE PACUETHI

27 IIpaktnyeckas pabora Ne 3. «Pemienne skcriepuMeHTaNbHBIX 3a1a4 1o Teme "Hemeramnbr"» 1

28 KonTtponpHas padota no Temam «Metamis» u «Hemeramnsi» 1

29 Heoprannueckue u oprannueckue Kuciaotsl. Heopranmyeckue u opraHu4ecKue OCHOBAHUS 1

30 AmpoTepHbIE HEOPraHUYECKHE U OpraHnuecKre coequHeHus. ['eHeTnyeckas cBs3b 1
HEOPraHMYECKHX U OPraHUYECKUX BELIECTB

31 Ponp xumun B o0ecrieueHU SKOJOTHIECKON, SJHEPreTUIECKOM 1 MHUIIEBON 0€3011aCHOCTH, 1




Pa3BUTHUU MEIAUIUHBI

39 [Mpomexyrounast arrectanus. [Ipeacrapienust 00 OOIIMX HAYYHBIX MIPUHIIUIIAX 1
MPOMBIIIUICHHOTO MOJYYSHHs BXKHEHIIINX BEIICCTB

33 YenoBek B MUpPE BEIIECTB  MaTEPUAIOB 1

34 XUMUS U 3I0pPOBBE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME

34




YYEBHO-METOJIMYECKOE OBECIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPUAJIBI V151 YYEHUKA

» Xumust / I'abpuensa O.C., Octpoymos W.T., Ciagkos C.A., AKIIHOHEPHOE 0OIIECTBO
«M3narenscTBO «IIpocBemenne»

» Xumus / Epemun B.B., Ky3smenko H.E., Tepennn B.W., [Ipo3noB A.A., Jlynun B.B.; nox
penakuueii Jlyauna B.B., OOmiecTBo ¢ orpaHM4eHHON OTBETCTBEHHOCTHIO «[[PODA»;

AxnmonepHoe obmiectBo «M3natenbctBo «IIpocBerienue

METOIUYECKHUE MATEPHUAJIBI IJIAA YYUTEJIA

Meroanueckoe mocoone

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

OI'C «Mos mikomay»
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