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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma Mo XuMuM Ha YpOBHE CpeTHEro o0mero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHs (herepanbHOM 00pa30BaTENBHON MPOTPaMMBI CPEIHETO
obmero oOpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0Opa3oBareibHbIX opraHuzanusax Poccuiickoit denepauuu, peanusyommx
OCHOBHBIE 00pa3oBaTeJbHBIE IMPOTPAMMBI, H OCHOBHBIX TIOJIOKEHUH «CTpaTeruul pa3BUTHUS
BocruTanust B Poccuiickoit @expepanun Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
CTpaTeru OOydYeHHsI, BOCTIUTAHUS W PAa3BUTHsI OOYYAIOUINXCS CPEICTBAMH YU4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYyalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepxaHHs, pe3yabTaToB OOy4eHUs H
TpeOOBaHMI K YPOBHIO MOJITOTOBKH BBITYCKHHKOB.

Xumudeckoe oOpa3oBaHHE, TOJydaeMOe€ BBITYCKHUKaMU  00IIeo0pa3oBaTeabHOM
OpraHu3aluM, SBISETCd HEOThEMJIEMOM 4acTbl0 MX 00pa3oBaHHOCTH. OHO  CIIyXKUT
3aBEpILAOIIMM ATAllOM pPEATM3ALUU Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KIIHOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IIEJIOCTHOH CHCTEME XHUMHYECKOTO 0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl MO3HAHUS 3aKOHOB NPHUPOJbI, (GOPMUPOBAHMS MHUPOBO33PEHMSI M OOLIEH KyabTYpbl
YeJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpoJHOH cpene. Peanusyerca xuMudeckoe o0pazoBaHue 00ydarolUXcs Ha YPOBHE CPEIHETO
oOmiero oOpa3zoBaHMs CpeACTBaMHU y4eOHOro npeamera «XUMHA», COIEpkKAHUE U MOCTPOECHUE
KOTOPOI'O OIpeJeseHbl B IMpOrpaMMe IO XUMUHU C Y4ETOM CHEUU(PHUKH HAyKd XUMHUH, €€
3HAa4YeHHUs B MO3HAHUM MPHUPOJIBI U B MAaTEPHAILHOM KU3HU OOLIECTBA, a TAKXKe C Y4ETOM OOIIUX
Lesied U NPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEHEro oO0Iero
oOpasoBanus B Poccuiickoit ®enepanuu.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LUBWIN3ALMY, B CO3JJaHUU HOBOW 0a3bl MaTepualbHOW KyiabTypbl. OHa BHOCHUT CBOIl BKJaja B
(dbopMupoBaHHE PAIMOHAIBHOIO HAYYHOTO MBILUIEHUS, B CO3JJaHHUE IIEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarollleM MUpE KaK O €AUHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUHU
Ha OCHOBE MOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPYXAIOIIEro MUPA, OCO3HAHUS B3aUMOCBS3H

MCKIAY CTPOCHUEM BCIICCTB, UX CBOMCTBAMH M BO3MOXKHBIMHU 00JIaCTSIMU IMPUMCHCHMUI.



TecHo B3auMOAEHCTBYSI € JAPYrMMH €CTECTBEHHBIMH HayKaMH, XUMHUS cCTaja
HEOTHEMJIEMOH YaCThI0 MHPOBOM KYJIbTYpbl, HEOOXOJUMBIM YCIOBHEM YCHEIIHOTO Tpyna M
KU3HU Kakaoro ujeHa oOmiectBa. CoBpeMeHHas XMMHMs KaK HayKa CO3MJATellbHasA, KaKk Hayka
BBICOKMX TEXHOJIOTH HaIllpaBlieHa Ha PEUICHHE TII0OATBHBIX MPOOJIEM YCTOMYMBOTO Pa3BHTHUS
YeIIOBEYCCTBA — CHIPHEBOM, HSHEPreTHYECKOH, IHINEBOHN, 3KOJOTHYECKOW O€30macHOCTH U
OXpaHbl 3J0POBBSI.

B cootBercTBHM ¢ OOmIMMH LEISIMH M TPHHIUIAMH CpenHero oOlmiero oOpa3oBaHUS
conepkanue npeamera «Xumus» (10—11 kmacesl, 6a30BbIi ypOBEHb W3YUEHHUS1) OPUEHTHPOBAHO
MPEUMYILIECTBEHHO Ha OOILEKYJIbTYPHYIO MOATOTOBKY OOYyYaromMXcsi, HEOOXOIUMYIO UM JUIs
BBIPA0OTKM MHPOBO33PEHUYECKUX OPUEHTHPOB, YCIEUIHOTO BKJIIOUEHUS B KHU3Hb COLMYMa,
MIPOJIOJIKEHHSI 00pa30BaHUs B Pa3IMUHBIX 00JIACTAX, HE CBA3AHHBIX HEMIOCPEACTBEHHO C XUMUE.

CocraBnsiromiMMu  npeAMeTa «XuUMUs» SBISIOTCS 0a30Bble Kypchl — «Opranunyeckas
xuMus» U «O011as 1 HeopraHudeckasi XMMHsD), OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHusl KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0a30BOM HAYKHU: CHCTEMa 3HaHUM MO0 HEOPraHUYECKONH XMUMHHU (C BKIIOUEHUEM
3HaHUW U3 OOIIEeH XMMHH) U OpraHndeckoil Xxumuu. @opMUPOBaHUE TAHHOW CHCTEMbI 3HAHUMN
IPU HU3Yy4EHUHU MpeaMeTa 00ecreurBaeT BO3MOXKHOCTh PACCMOTPEHHS BCETO0 MHOTr00Opasus
BEIIECTB HA OCHOBE OOLIMX NOHATHUH, 3aKOHOB U TEOPUI XUMUH.

CrpykTypa conepxaHus KypcoB — «Opranuueckas XuMmus» U «OO0mmas 1 HeopraHu4eckas
XUMUsD» ¢(hOPMUPOBaHA B MPOrpaMMe 10 XMMHHM Ha OCHOBE CHCTEMHOIO MOJXO0Ja K W3YYEHUIO
yuyebHOro marepuaia M OOyCIOBJIEHA HCTOPUYECKM OOOCHOBAHHBIM DPAa3BUTHEM 3HAHUN Ha
ONpPEACIEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OPraHMYECKOM XWMHUHU BeUIECTBa
paccMaTpuBarOTCA HAa ypOBHE KJIACCHYECKON TEOPUM CTPOCHHS OPraHMYECKMX COCIUHEHUH, a
TaK)K€ Ha ypOBHE CTEPEOXUMUYECKUX M DJIEKTPOHHBIX INPEACTABICHUM O CTPOCHUU BELIECTB.
CBeneHus 00 u3y4aeMbIX B Kypce BELIECTBaxX JAIOTCA B PA3BUTUU — OT YIUVIEBOAOPOAOB [0
CJIO)KHBIX OHMOJIOTMUECKH AaKTUBHBIX COEIMHEHMH. B Kypce opraHmdeckoil XMMHUU MOJIy4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YPOBHE OCHOBHOIO 00LIero o0Opa3oBaHMs IEepBOHAYAIbHbBIE
IIPEJCTABICHNUS O XUMUYECKOH CBA3M, KIacCU(PUKALIMOHHBIX PU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILIECTB OT UX CTPOEHUS, O XUMUUYECKOHN pEaKL1u.

Ilon HOBBIM yrjOM 3peHusi B mpeaMere «XHMUs» 0a30BOT0 ypOBHS paccMaTpUBAETCS
U3yYEHHBIH Ha YpPOBHE OCHOBHOTIO 0OIIero oO0pa3oBaHUs TEOPETUUYECKUH MaTepual Hu
(aKTOJIOTMUECKUE CBEJICHUS O BEIECTBaX M XMMUYECKON peakuuu. Tak, B YaCTHOCTH, B Kypce
«O0mas 1 HeopraHuyeckas XUMHUs» OOyJaroIIUMCs MPEIOCTaBISIETCS BOZMOKHOCTh OCO3HATh

S3HAYCHUC TMCPpHOAUYCCKOIO0 3aKOHa C O6IJ.[CTGOpCTI/I‘-ICCKI/IX n MCETOAOJOTHYCCKUX H03HI_IPII>'I,



riy0ke TMOHATh HCTOPUYECKOE M3MEHeHHe (YHKIMH 3TOro 3aKoHa — OT 00oOmiaromen o
OOBSICHAIONIEH U IPOTHO3UPYIOLICH.

Ennnas cucrema 3HaHWK O BaXKHEHIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAaKXKE 0 XUMUYECKUX PEAKIUIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nononHsercas B Kypcax 10 wum 11 KimaccoB 3ieMEHTaMM  COJIEp)KaHUS, HMEIOLUMU
KYJIbTYPOJOTHYECKMM M NPUKIAAHONW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHUMAaHUIO
B3aMMOCBSI3M XHMHUH C JPYTMMH HayKaMH, PAacKphIBalOT €€ poJib B TMO3HABATEIBHOW H
MPaKTUYECKON JEsITeIbHOCTH YeJIOBEKa, CIOCOOCTBYIOT BOCIUTAaHUIO YBAXKEHHUS K IpOIEcCy
TBOPYECTBA B OOJACTH TEOPHH M MPAKTHUSCKUX MPHIOKECHUH XUMHUH, TIOMOTAIOT BBITYCKHUKY
OpPUEHTHUPOBATHCS B OOMIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MPOOJIeMaX, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICTHBATh HHMOOPMAIMIO U MPUMEHSATh €€ JUIS TOTIOJHEHUs 3HAHUH, pelIeHUs
MHTEJJIEKTYaJIbHBIX M 3KCIIEPUMEHTANIbHBIX HCCIIE0BATEeNbCKUX 3a7ad. B 1enomM coaepkaHue
yaeOHOro npenMera « XMMUsS» JAHHOTO YPOBHS U3Yy4EHHUS] OPUEHTUPOBAHO HAa (OPMUPOBAHUE Y
o0yyaronxcss MUPOBO33PEHUECKO OCHOBBI /ISl MOHUMaHUS (QMIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaJIbHOE €MHCTBO HEOPTaHUYECKOTO U OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTABOM U CTPOEHHUEM, MIO3HABAEMOCTh MIPUPOIHBIX SBIECHUN MyTEM IKCIIEPUMEHTA
U pelIeHHs] MPOTUBOPEUYUIl MeXay HOBBIMU (aKTaMU U TEOPETHUECKUMHU MPEANOCHUIKAMU,
OCO3HAHUE POJIM XMMHUHU B PEIICHUH SKOJOTHYECKUX MPOOJIeM, a Takke Mpobiem cOepekeHus
SHEPreTHUYECKUX PECYpPCOB, ChIPbsl, CO3JaHHsI HOBBIX TEXHOJIOTUI U MaTepUaIOB.

B mnmane pemenus 3amad BOCHHUTAHUS, PA3BUTHS U COLUAIM3ALUU OOYYarOIIMXCS
MPUHATBHIE MPOTPAMMOM MO XUMHUHU MOJXOAbI K OINPEACTCHHUIO COJEp)KaHUS M TMOCTPOCHUS
mpeaMeTa mperycMaTpuBaioT (OpPMHpPOBaHHE YHUBEPCATbHBIX YyYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HaUEHUE I PA3IUYHbIX BUJIOB ACSITEILHOCTH: pelIeHUs MpoOsieM, MOUCKa, aHaau3a u
00paboTkn wHGMOpPMAIUK, HEOOXOMUMBIX [UII TPHOOPETCHHS OMbITa MPAKTUYECKOW U
HCCIIEeIOBATENIbCKON A TeTbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B MIO3HAHUU XUMUHU.

B nmpakTtuke npenojiaBaHus XMMHUH KaKk Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
HAa YpOBHE cpenHero oOmiero o00pa3oBaHusi, TMPU  ONPENEICHUU COJEpKaTeIbHON
XapaKTePUCTUKHU [eNiell M3y4eHHs IMpeJMeTa HampaBiICHHEM I[EePBOCTEIEHHOW 3HAYUMOCTU
TPaAMLIMOHHO Tpu3HAETcss (OPMUPOBAHHE OCHOB XUMHUYECKOW HaykM Kak oOnactu
COBPEMEHHOT'O0 €CTECTBO3HAHM, IMPAKTUYECKOW MAEATENIbHOCTH YeJlOBeKa M Kak OJIHOTO U3
KOMIIOHEHTOB MHpPOBOU KylIbTyphl. C METOAMYECKOW TOYKM 3pEHUs TaKOW TMOAXOd K
OTIpeJICNIEHUIO 1eNIel 3YUeHUs IIPeIMeTa SIBISIETCS BIOJTHE ONIPAaBAaHHBIM.

CornacHo NaHHOW TOYKE 3pEHUS TJIABHBIMH IIENIIMU HU3YYEHHUS TpeaMeTa «XUMHUs» Ha

6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:



e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAaHUU Kak BaXHEHIIEW COCTaBISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHPA, B OCHOBE KOTOPOH JieXKaT KIIFOUEBBIC MOHSITHS,
(yHIaMeHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE H
MOHMMAHKWE CYIIHOCTH JIOCTYIHBIX OOOOIICHWH MHPOBO33PEHUYECKOTO Xapakrepa,
03HAKOMJICHHE C HCTOPHUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHue U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX ITO3HAHUS BEIIECTB U
XAMHYECKUX PEAKIUi, HEOOXOIUMBIX Ui IPHOOPETECHUS YMEHHUI OPUEHTUPOBATHCS B
MHpE BEIIECTB M XUMUYECKHX SBJICHUH, UIMCIOIIUX MECTO B MPUPOJIC, B PAKTUUECKON H
MOBCEIHEBHOM KU3HM;

® pa3BUTHE YMEHUH U CMOCOOOB JESITENILHOCTH, CBS3aHHBIX C HAOJIOJEHUEM W
OOBSICHEHHMEM XHUMHUYECKOTO OSKCIEPUMEHTa, COOIOJIEHHEeM TIpaBMiI 0E30MacHOTro
00OpaleHus ¢ BEeEeCTBAMH.

Hapsiny ¢ atum, comepkaTenpHas XapaKTepUCTHKA TEJIeH M 3a]a4 U3Y4CeHHs TIpeIMeTa B
MPOrpaMMe TI0 XUMHUHU YTOYHEHA H CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMH ITPHOPHTETAMHU
B cHcTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B MpENOJaBaHUW XWMHH B OOJbIIEH
CTENEHH OTAAETCS NPEANOYTEHUE TMPAKTUYECKOM KOMIIOHEHTE COJAep)KaHus oOyuyeHwus,
OpUEHTHUPOBAHHOW Ha TOJATOTOBKY BBIMYCKHHKAa OOIIe00pa3oBaTeNbHON  OpraHu3allvy,
BIIQJICIONIEr0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh croco0aMu U
YMEHHUSIMHU aKTUBHOTO MOJY4YEHHsI 3HAHUN U NPUMEHEHUS UX B pPealibHOM JKU3HM JUISl pElIeHUs
MPAKTUYECKUX 3aa4.

B cBsa3u ¢ oTUM mpu uM3ydeHMM IpeaMeTa «XHUMHUS» JIOMUHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue 1eNIK U 3a7a4u, KakK:

ajanrtanus  OoOydaloIIuMXcsi K  YCJIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHUDA,
dbopMHUpOBaHHE WHTEIVICKTYyalbHO pPAa3BUTON JMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopMupoBaHre Yy OOYYarOMIMXCS KIIIOUEBBIX HABBIKOB (KIIOYEBBIX KOMIIETEHIIHI),
HMMEIOIUX YHUBEPCAIbHOE 3HAUCHHE I PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUS MpoOiieM,
MOUCKa, aHanmM3a W o00paboTku uHPOpMAIMK, HEOOXOTUMBIX Ui TPUOOPETEHHUS OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe A OLIEHKH C
MO3UIUI PKOJIOTUYECKON 06€30MacCHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMUYECKUX MTPOIIECCOB
Ha OpPraHH3M 4YeJIOBEeKa U MPHUPOJIHYIO CPEy;

pa3BHUTHE MMO3HABATEIBHBIX MHTEPECOB, UHTEIUIEKTYaTbHBIX U TBOPUECKUX CIIOCOOHOCTEM

O6y‘IElIOH_II/IXC$Ii CIIOCOOHOCTH CaMOCTOSITENIHHO HpI/IO6peTaTB HOBBIC 3HaHHA II0 XHUMHH B



COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSMH, UCITIOIB30BaTh COBPEMEHHbIE HH(OPMAIIHOHHBIE
TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOM M HAyYHO-MOMYISIPHON MHPOPMALUN XUMHYECKOTO
COJICpKAHUS;

(dbopMupoBaHHE U PA3BUTHE y 00YUAIOMIMXCS aCCOIIMATUBHOTO U JIOTHYECKOTO MBIIUICHUS,
HAOIIOIaTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH TUTAHUPOBAHHUHU U TIPOBEJCHUN XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIMTAaHUE Y OOyJarommxcs yOSKIEHHOCTH B TyMaHHUCTUYECKOHW HAIpPaBICHHOCTH
XUMHHM, €€ BaXHOM poOJM B  pElIeHUH TIJI00AJbHBIX MHpoOJieM  PAaIMOHAIBHOIO
MIPUPOJIOTIONIF30BAHNS, TOMIOJHEHHUST JHEPreTUYECKUX PECYpPCOB W COXPAHEHHUs MPHUPOTHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOUICHHS K TMPHPOJIE U CBOEMY
3JI0POBBIO, @ TAK)KE MPHOOPETEHUS OMBITA MCIIOJIL30BAHMS MOJNYYCHHBIX 3HAHUHA JUTS TIPUHSATHS
I'PaMOTHBIX PEIICHUN B CUTYAIUAX, CBSI3aHHBIX C XUMHYCCKAMH SIBIICHUSMHU.

B ydeGHOM mmane cpemHero oOmiero o0pa3oBaHusl mMpeaMeT «XuMus» 0a30BOTO YpOBHSI
BXOJIUT B COCTaB MpeaIMEeTHOH o0macTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee 9nciio 4acoB, OTBEACHHBIX IS M3YUEHUS XHMHUH, Ha 0a30BOM YPOBHE CPEIHETO
obmero obpaszoBanusi, coctaBisieT 69 dacos: B 10 kmacce — 35 vacoB (1 wac B Hexenmo), B 11

knacce — 34 vaca (1 gac B Hezemio).



COJEPKAHUE OBYYEHUA

10 KJIACC

OPI'AHUYECKASI XUMMUS

TeopeTrudeckne 0OCHOBbI OPraHU4YeCKONH XUMUM

[Ipeamer oprannyeckoi XMMUU: €€ BOSHUKHOBEHUE, PA3BUTHE W 3HAUYCHUE B TMOJIYUCHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHenunit A. M. byrieposa,
e€ ocHOBHBIC mMOJOXeHUs. CTpPyKTypHBIE (GOPMYIBl OPraHUYECKHUX BeIeCTB. ['OMoorusi,
n3oMepusi. XUMHUECKasi CBSI3b B OPraHUYECKUX COCIMHEHUSIX — OJJMHAPHBIE U KPaTHBIC CBSI3U.

[IpenacraBnenne o  kimaccupuKalMKd  OpraHMyeckux  BemectB.  HomeHkmarypa
OPraHWYECKUX COCAMHEHUW (CHCTeMaTH4ecKas)) W TpPHUBHAIbHBIC HA3BaHUS BaKHEHIINX
MPEACTaBUTENCH KJIACCOB OPraHMYECKUX BEIIECTB.

DKCHepUMEHTATBHBIE METOBl M3YYCHHsI BEIIECTB M WX MPEBpAIEHUI: 03HAKOMJICHUE C
o0pasramMu OpraHMYecKUX BEIIECTB M MaTepuallaMd Ha MX OCHOBE, MOJEITUPOBAHHE MOJIEKYI
OpPraHWYECKUX BEIIECTB, HAOMIOJEHUE W ONMHCAaHWE JICMOHCTPAIIMOHHBIX OMBITOB IIO
MPEBPAICHUIO OPraHUYECKUX BEIIECTB MPU HArpeBaHUM (IUIaBJICHHE, OOYTIIMBAHKUE U TOPECHHE).

YraeBoaopoabl

AJKaHBI: COCTaB W CTPOEHUE, TOMOJIOTMYECKHH psAa. MeTaH M 3TaH — MNPOCTEUIINE
MPEACTABUTENM aJKaHOB: (U3MYECKHE W XUMHYECKHE CBOMCTBA (pEakiMu 3aMelieHus u
TOPEHUs ), HAXOXKJICHUE B IPUPO/IE, MOJTyICHUE U IPUMCHCHHE.

AJIKEHBI: COCTaB U CTPOCHHE, TOMOJIOTHUECKHH PsJl. DTHIICH U MPOIMMICH — MPOCTEHIIHE
MPEACTABUTENN QJIKCHOB: (U3MYECKHE M XUMHUYECKHE CBOWCTBA (peakUUH THAPUPOBAHUSA,
raJOreHUPOBAHUS, TUIPATAIIMH, OKHCICHHS M TIOJUMEPHU3AIINH ), TIOJIyICHUE U IPUMCHCHHE.

Ankaauensl: OyramueH-1,3 u metunOyraaueH-1,3: crpoeHue, BaKHEUIINE XMUMHUYECKUE
cBOICcTBa (peakius noauMmepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKUU psia. AICTWICH —
MPOCTEHINNKA TTPEACTABUTEND aJTKUHOB: COCTaB, CTPOCHUE, (PU3NYECKUE U XUMUYECKHUE CBONCTBA
(peakuuu THAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATAIIMH, TOPEHHS ), IOTyISHHUE U TPUMEHEHHE.

Apenbl. beHzon: cocTtaB, cTpoeHue, (U3WYECKHE M XHUMHYECKHE CBOWCTBA (peakuuu
raJjOreHUPOBaHUSI U HUTPOBAHHUS), MOJYyYEHUE U TPUMEHEHUe. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuieckue ceolcmea (PeaxKyuu 2aio2eHUpo8anus U HUMpoB8aHus), noaydexue u
npumenenue. 'TOKCMYHOCTb apeHOB. ['eHeTHMdeckas CBsS3b MEXAY YIVIEBOJAOPOJAMH,

MMpUHAJICKAITUMUA K PA3JIMYHBIM KJIaCCaM.



[IpupoHBIe UCTOYHUKH YTIeBOOPOoB. IIpupoanslil Ta3 u momyTHbIe He(TIHBIC Ta3bl.
Hedts u e€ mnpoucxoxnaenue. CrocoObl mnepepaboTk He(TH: TEpEeroHKa, KpPEKUHT
(TepMHUYECKHH, KaTaTUTHUECKHi ), mupoau3. [TpoaykTsl mepepaboTku HeTH, UX TPUMEHEHHE B
IIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yrojb ¥ POAYKTHI €ro nepepadoTKH.

DKCliepUMEHTAJIbHBIE METOJIbl M3YYEHHUsl BELIECTB U MX MPEBpAlllEHUIl: 03HAKOMJIEHUE C
o0Opa3maMu 1mIacTMacc, KaydyKoB U pe3uHsbl, Kojulekiuuu «Hedte» n «YTomp», MoaennpoBaHue

MOJIEKYJI YIJIEBOJOPOJIOB U TaJOr€HONPOU3BOJHBIX, MPOBEICHUE MNPAKTUYCCKON pPabOTHI:

MOJIYYCHHUE ITUJIEHA U U3YUYECHHUE €r0 CBOMCTB.

Pacuérnble 3a1aum.

Brluucnenuss mo ypaBHEHHMIO XMMHYECKOW peakiuu (Macchl, 00BEMaA, KOJUYECTBA
HCXOJIHOTO BEIECTBA WJIM TMPOAYKTAa PEAKIMU MO0 M3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJTHOTO U3 UCXOTHBIX BEIIECTB WM MPOIYKTOB PEAKIUH ).

Kucaopoacoaepxamme opranudeckue coelMHeHn st

[IpenenbHple OMHOATOMHBIC CHUPTHI. METAaHOT W OITaHOJ: CTpOeHHe, (PU3NYECKUEe U
XUMHUYECKHE CBOMCTBA (pEaklWH C aKTUBHBIMH METaJUIaMH, TaJIOT€HOBOJIOPOJAaMHU, TOPEHHUE),
IIpUMEHEHHEe. BoopoiHbIE CBSI3M MEXKly MOJIEKYJIaMH COUPTOB. J[€efiCTBME METaHOa U 3TaHOJIA
Ha OpPraHu3M 4YeJIOBEKA.

MHoroaToMHble CHUPTHL. ODTUJICHIJIMKOJIb W TIHLEPUH: CTPOCHHE, (uznueckue u
XMUMHYECKHE CBOMCTBA (B3aMMOICUCTBUE CO IIEIOYHBIMU METAJJIaMU, KAUeCTBEHHAs PeaKius Ha
MHOTOATOMHBIE CIUPTHI). JlelicTBUe Ha oOpraHu3M uesioBeka. l[IpuMeHeHue riaulepuHa U
STUJICHTJIUKOJIS.

@DeHo: CTpOeHHE MOJIEKYbl, (U3NYECKHe U XHMUYECKHEe CBOicTBa. TOKCHYHOCTH
denona. [Ipumenenue geHoua.

Anbnerunpl M kemouwvl. DopManbAerui, aueTAIbIETU]: CTPOEHUE, (PUIUUYECKHE U
XMMHUYECKHUE CBOWCTBA (PEaKIMH OKHCIEHUS W BOCCTAHOBJICHHS, KAa4€CTBEHHBIC DPEAKIIHH),
MOJIy4eHUE U IPUMEHEHUE.

OAHOOCHOBHBIE TpeneibHble KapOOHOBbIE KUCIOTHL. MypaBbHHASI U YKCYCHAs KUCIOTHI:
CTpoeHue, PU3nYecKre 1 XUMUYECKHe CBOMCTBA (CBOICTBA, 00IIME AJIs Kllacca KUCIIOT, PeaKIus
sTepuduKanum), TMoiydyeHHe U mnpuMeHeHne. (CTeapuHOBass M OJEHMHOBAs KHUCIOTHI Kak
MPEJICTAaBUTENH BBICIIUX KapOOHOBBIX KUCIOT. Mbllla KaK COJM BBICHIUX KapOOHOBBIX KHCIOT,
HX MOIOIIEE JEHUCTBHE.

CrnosxHble 2pUpPHI KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPONIN3 CIOXKHBIX IPUPOB.

XKupsl. 'naponns xxupos. [Ipumenenne xupoB. buonorudeckas posib )KMpOB.



VYTaeBoibl: cocTaB, KIIacCH(pHUKAINS YIIIeBOJA0B (MOHO-, IU- U MoJucaxapuabl). [ moko3a —
MPOCTEHUIIINI MOHOCAXapHa: OCOOCHHOCTH CTPOCHHS MOJICKYJbl, (PU3MUECKUE U XUMHUYECKUE
cBoiicTBa (B3aumogeictBue ¢ ruapokcunom Meau(ll), oxucieHue amMMHAyHBIM pPacTBOPOM
okcuma cepebpa(l), BoccTaHoBIEHHWE, OpOKCHHWE TIIFOKO3bI), HAXOXKICHHEC B MPHUPOJE,
puMeHeHue, ouosiornueckast poib. orocunres. Dpykro3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemionosa kak npupoasnbsie noaumepbl. CTpoeHne Kpaxmasia U LEJUTI0I03bL.
duznyeckue U XMMHUYECKHUE CBOIMCTBA Kpaxmaiia (TUIpOiIn3, KAUeCTBEHHAs PEAKIMsI C HOJIOM).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEBpaALICHU: NpPOBEACHUE,
HaOI0JIeHNEe W OMNHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHMPTOB, KaYECTBEHHBIE
peakiuu OJHOATOMHBIX CIHUPTOB (OKHcIeHHe d3TaHoja okcujaoMm Mmenu(Il)), MHOroaToMHBIX
cnupToB (B3aumoaelcTBue rmuepuHa c ruapokcuaom wmeau(Il)), ampaernynoB (okuciaeHue
aMMMa4dHBIM pacTBOpoM okcuaa cepedpa(l) m rumpoxcumom wmemu(ll), B3ammopeicTBhe
Kpaxmajga C HOJOM), MPOBEJACHUE TMPAKTHUYECKOW padOThI: CBOMCTBA pacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3amaum.

Bolunicnenuss mo ypaBHEHHIO XMMHYECKOM peaknuu (Maccel, 00BbEMa, KOJIMWYEeCTBa
MCXOJHOTO BEIIeCTBa WM MPOAYKTa peakluu IO HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WM MPOAYKTOB PEAKIIUHN).

A3oTcoepKale OpraHndeckie CoeqMHEHMUSI.

AMUHOKUCIOTBI Kak amQoTepHble OpraHuyeckue coenuHeHus. Dusnyeckue u
XMMHYECKHUE CBOICTBA aMUHOKHUCIOT (Ha MpuMepe TJMLKHA). buonornueckoe 3HaueHue
aMuHOKHCIOT. [lenTumpl.

benku kak npupoiHble BBICOKOMOJEKYJSpHbIe coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTHYHasi CTPYKTypa OenkoB. XUMHUYECKHE CBOMCTBa OENKOB: THUIPOJIHU3, JeHATypalus,
KaueCTBEHHbBIE PEAKIIMH HA OCIKU.

DKCIepUMEHTAIbHBIE METOJIbI U3YUEHUsS! BEIIECTB M UX MPEeBpalleHHUIl: HaOMIOJIeHUE U
OTHCAaHHE JEMOHCTPALMOHHBIX ONBITOB: JEHATypauus OEJIKOB IMpPU HArpeBaHUH, LBETHBIC
peakiuu OeIKOB.

BricokomMoIeKyJIsIpHBIE COeITMHECHHS

OCHOBHBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIDHBIX COEOUHEHMI: MOHOMED, MOJIUMED,
CTPYKTYPHOE 3BEHO, CTENEHb MOJMMEPHU3ALMH, CPEOHSAs MOJIeKyilspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U TOJMKOHCHCALINS.

OKCIIEpUMEHTANIBHBIE METO/IbI M3YYEHHUsl BEUIECTB U MX NPEBPAILlEHUI: 03HAKOMIIEHHE C

o6pa3uaMH MNPpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IUTACTMACC, KAY1YKOB.



Mestcnpeomemmnuoie ceasu.

Peanuzanus MexnpeIMeTHBIX CBsI3€d IIPU M3ydEeHUU opraHumdeckoil xumuu B 10 kmacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHME KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHHA, TaK H
MOHATHM, SABJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHSA: SBJICHUE, HAy4YHBbIH (aKkT, TUMOTE3a, 3aKOH,
TEOpUs, aHajiW3, CHUHTE3, KIACCUPHUKAIMSI, MEPUOAUIHOCTh, HAONIOJCHHE, HW3MEpEHHE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duznka: MaTepusi, JHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHbD,
BEIIECTBO, T€JO0, 00BEM, arperaTHOe COCTOSIHHME BEUIeCTBa, (PU3NYECKUE BEJIUYUHBI U €IUHUIIBI
UX U3MEpPEHUS.

buonorus: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHusMe, (POTOCUHTE3,
OMOJIOTMYECKU aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

['eorpadust: MuHepabl, FOpHbIE OPO/IbL, MTOJIE3HBIE HCKOTIaeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: muIIeBbIe MPOIYKTHI, OCHOBBI PAllMOHATBHOIO MUTAHUS, MOIOIIIUE CPEACTBA,
JIEKapCTBEHHbIE U KOCMETHUYECKHE MpenapaThl, MaTepHalibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHUX

BOJIOKOH.

11 KJIACC

OBHIASA N HEOPTAHUYECKASA XUMMUSA

Teopernyeckue 0CHOBbI XMMHUM

XUMHYEeCKUH dJeMeHT. AtoM. Sapo aroma, HW30TONBI. ODJEKTpOHHAs 000JI0YKa.
DHepreTHyYecKre yPOBHH, MOAYPOBHU. ATOMHBIE OpOuTany, s-, pP-, d- snmemeHTh. OCOOECHHOCTH
pacrpeiesieHdst JICKTPOHOB M0 OPOWTAISIM B aToMax 3JIEMEHTOB MEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

Ilepuomnueckuit 3akoH u Ileproandeckass cucrema xumuueckux 3memMeHToB . U.
MenneneeBa. CBsi3b NEPUOIUYECKOrO0 3akoHa M Ilepuoauyeckol CHUCTEMbl XHUMHUYECKHX
anementoB [[. M. MenaeneeBa ¢ COBPEMEHHON TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
W3MEHEHHUS CBOWCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIECTB
10 TpyINnaMm U neprojaM. 3HaueHHUE MEPUOIUYECKOr0 3aKOHA B Pa3BUTHU HAYKHU.

CrtpoeHue BelecTBa. XUMHUYECKas CBs3b. BUABI XUMHUYECKOW CBsI3M (KOBaJEHTHas
HEMoJIApHas U TOJNSpHAas, MOHHAsA, MeTajuihyeckas). MexaHu3smbl 00pa3oBaHHS KOBAaJIECHTHOU
XUMHYECKON CBs3U (OOMEHHBIA M JTOHOPHO-aKIENTOPHBIN). BomopoaHast cBsi3b. BaneHTHOCTD.

3J'ICKTpOOTpI/IL[aTCJILHOCTB. Crenens okuciieHus. MoHbI: KaTHOHBI U aHUOHEIL.



BemecTBa MOJIEKYISIPHOIO U HEMOJIEKYISPHOIO CTPOEHHS. 3aKOH IIOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonatne o qucnepcHsIX cucreMax. MICTMHHBIE M KOJIIOMAHBIE pacTBOpBL. MaccoBast 101
BEILIECTBA B pacTBOpE.

Knaccupukamuss HeopraHumueckMx coequHeHuWd. HoMeHkiarypa HEOpraHHYECKUX
BellecTB. ['eHeTndecKkas CBs3b HEOPraHWYECKHX BEIIECTB, INMPUHAMICKANUX K PA3TUYHBIM
KJIaCCaM.

Xumunyeckass peakius. Knaccudpukanus XUMHUYECKHX pPEaKIMM B HEOPraHMYecKoW u
OpraHMYecKON XUMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXpPAHEHUs U MpEBpalleHus
SHEPTHUH NPU XUMUYECKUX PEAKIIUAX

Ckopocth peakiuu, €€ 3aBHCUMOCTb OT Pa3IU4HbIX (PaxTopoB. OOpaTHMble peakluu.
Xumuueckoe paBHoBecwe. DakTopbl, BIMSIOIIME HA COCTOSIHUE XHMHYECKOTO DPABHOBECUS
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas auccouuanus. CunbHble W ciabble 37eKTpoiauTbl. Cpena BOJHBIX
pPacTBOPOB BEILECTB: KUCIIAs, HEUTPAJIbHAS, IEJIOYHAs.

OKHCANTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIUH.

OKCIIEpUMEHTAJIBHBIE METObl M3YyYEHHUs BEUICCTB M WX IPEBPAILCHUM: JAEMOHCTpalus
tabmun «llepromnueckas cuctema xumudeckux siaeMeHToB J[. VM. MenneneeBa», u3ydeHue
MojieNell KpUCTAJUIMYECKUX peIIETOK, HaOMIOACHHWE U OIMCaHME JEMOHCTPALlMOHHBIX U
71a00paTOPHBIX OINBITOB (PA3JIOKEHHE IEPOKCHAA BOAOPOJA B IPHUCYTCTBUHM KaTalu3aTopa,
OIpECIICHUE CPEeNbl PACTBOPOB BEIECTB C IOMOIIbI YHMBEPCAIBHOTO MHIMKATOPA, PEAKLUU
HMOHHOTO OOMEHa), IPOBEAEHUE MpaKTHUeCKOW paboThl «BimsHue pa3iauyHbIX (HPAaKTOPOB HA
CKOPOCTb XUMHUYECKOU PEAKLIUN.

Pacuérnbie 3agaun.

Pacy€rbl 10 ypaBHEHUAM XMMHYECKUX PEAKLUN, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
Pacu€Thl ¢ UCIIOJIb30BAHNEM IIOHATHUS «MACCOBasl J0JIs BELIECTBAY.

Heoprannuyeckasi xumms

Hemeramnel. Ilomoxenue HemeramnoB B Ilepuoanyeckoin cuCTeME XMMHUYECKUX
anementoB JI. M. MenzaeneeBa M 0COOEHHOCTH CTpoeHHMs atoMoB. dusnueckue cBoiicTBa
HEMETaJUIOB. AJIJIOTPOIUS HEMETAJUIOB (Ha IpUMepe KHCIopoa, cephl, hocdopa u yriepoaa).

XUMHUECKHE CBOMCTBAa BaXKHEMIIMX HEMETAJUIOB (Tajlor€HOB, cephl, a3oTa, (ocdopa,
yriepoja U KpeMHUs) U UX COeTUHEHUH (OKCUIOB, KUCIOPOJICOIEPKAIIUX KUCIOT, BOJOPOIHBIX

COCTMHCHMIA).



[IpuMeHeHre Ba)KHENIIUX HEMETAUIOB U UX COCIUHEHUM.

Mertaiuel. [lonoxenue meramioB B [leproanueckoil cucTteMe XMMHUYECKUX JIEMEHTOB /.
N. MenneneeBa. OCOOCHHOCTH CTPOCHHSI 3JEKTPOHHBIX 000JI0YEK aTOMOB MeTayioB. OOiue
¢u3nveckue cBoiicTBa MeTayutoB. CIUIaBbl METAJIOB. DIEKTPOXUMHUYECKUH DA HANpsHKEHUH
METaJIJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHIIMX METAJIOB (HATPUM, KaJIWi, KajablMid, MAarHui,
QTIOMUHUM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTUHEHUN.

O61ue croco6bl Noay4eHus MeTauioB. [IpuMeHeHne MeTamioB B ObITY U TEXHUKE.

DKCHEpUMEHTAIBHBIE METOJbl HW3Y4YEHHUS BEIIECTB U WX TMPEBpAlEHUN: H3ydeHUE
KoJuleKuuu «MeTayuibl M CIUTaBbl», OOpa3lloB HEMETAJJIOB, PEIICHHE HKCIEPUMEHTATbHBIX
3a/a4, HaONIOACHUE W  ONHWCAHUE JICMOHCTPAIIMOHHBIX W  JIAOOPATOPHBIX  OIBITOB
(B3aMMOICCTBHE THUIAPOKCHIA ATIOMUHHS C PAaCTBOPAMH KHCJIOT W IIEJIouYeld, KauyeCTBEHHBIC
peakIuy Ha KaTHOHBI METAJIJIIOB).

Pacuérnbie 3amaun.

Pacuérel maccel BemiecTBa WM 00bEMa Ta30B MO W3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce Wih 00bEMY OJHOTO M3 yYaCTBYIOUIMX B PEAKIIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEaKIUH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XuMHUS U KU3Hb

Ponp xumuu B 06ecriedeHIHN SKOJOTUUYECKON, SHEPTETHUYECKON U MUIEeBONW 0€30TacHOCTH,
pa3BuUTUM MeAuIUHbL. [loHATME O HaydyHBIX METOJAaxX II03HAaHUS BEUIECTB M XUMHUYECKHUX
peaKui.

[IpencraBnenuss 00 O0OMKMX HAayyHBIX MPUHLHUINAX [POMBIIUIEHHOTO MOJIY4EHHUS
BKHEMILNX BEUIECTB.

UYenoBek B MHpE BEIIECTB W MATEPUATIOB: BAXHEHIINE CTPOUTEIbHBIE MAaTEpUAIbl,
KOHCTPYKIIMOHHBIE MaTepHallbl, KPacKH, CTEKJIO, KepaMHKa, MaTepHaslbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHU4YEeCKHE U MUHEPATIbHBIEC yI0OpEHUSI.

XUMHS U 3JI0pOBbE YEJIOBEKA: MPAaBWJIA HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENAPaTOB,
npaBuiia 6€30MacHOTO UCTOIB30BAHUS MPENapaToB OBITOBON XMMHUHU B TIOBCEIHEBHOM JKU3HH.

Mesicnpeomemmuoie ceasu.

Peanu3arust MeXNpeAMETHBIX CBSA3EH MPU MU3y4eHHH OOIIeH M HeOpPraHM4YeCKOH XUMUU B
11 xmacce ocyIiecTBISETCS Yepe3 UCIOJIb30BaHNE KaK OOIIUX €CTECTBEHHO-HAYUYHBIX MOHSITHIA,
TaK ¥ TOHSTHH, SBJSIOUMXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO

IUKJIA.



OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIM (pakT, TuUmoresa, 3aKOH, Teopus,
aHanM3,  CHHTE3,  Kilaccu(uKamus,  MEepHOJAUYHOCTb,  HAOMIOACHUE,  DKCIIEPUMEHT,
MOJIEIMPOBAHUE, U3MEPEHUE, SBIICHUE.

®duznka: Marepus, dHEprus, Mmacca, aToM, JIEKTPOH, MPOTOH, HEWTPOH, HOH, U30TOII,
PaZvo0aKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BEILLECTBO, T€J0, 00BEM, arperaTHOE
COCTOSIHUE BEIECTBA, (PU3NYECKUE BEJIMYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

buosorusi: kneTka, OpraHm3M, SKOCHCTeMa, Ouochepa, Makpo- U MHKPODIEMEHTHI,
BUTaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

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

Texnonorus: XUMHYECKasi  IPOMBIIIJIEHHOCTb, MeTaJTyprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO3SIIICTBEHHOE IIPOU3BO/ICTBO, nuIieBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MaTE€pHaNIOB, AJIEKTPOHHAS MPOMBIIIIEHHOCTD,

HaAHOTCXHOJIOTHH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHUSA

JIMYHOCTHBIE PE3YJIbTATHBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
MIPOrpaMM CpeiHero oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM TMOJIXOJOM B CTPYKTYyp€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHMSI mpeaMmera «XHUMHs» Ha YpPOBHE CpelHero ooOumero oOpa3oBaHus
BbIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONW TPaXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEJIEIICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHANPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JTUYHOCTH HAa OCHOBE KIIIOYEBBIX
IIEHHOCTEH U UCTOPUUYECKHUX TPAAULIHK 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSl B CBOEH AESITEIHLHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LEJOCTHOM CHCTEME XMMHYECKOTO
o0pazoBaHus;

HaJIW4Yue TMPAaBOCO3HAHUS IKOJIOTUYECKON KyIbTYypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE IJIAHBL.

JIM4HOCTHBIE pPE3Y/IbTAaThl OCBOCHHUS MpeaMeTa «XUMHUS» JOCTUTAIOTCS B EIUHCTBE
y4eOHOM M BOCIUTATENBHOM JEATENbHOCTH B COOTBETCTBUUM C T'YMAHHCTUYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMH IIEHHOCTSIMH U UJ€ajJaMH POCCHUIICKOTO
IpaXIaHCKOTO 0O0IlecTBa, MPUHATHIMA B OOIIECTBE HOPMAaMH M TPaBUJIAMH MOBEACHUS,
CHOCOOCTBYIOUIMMH IPOLIECCaM CaMOTO3HAHMSI, CAMOPA3BUTHSA M HPAaBCTBEHHOTO CTAHOBJICHHUS
JUYHOCTH 00YJarOIINXCSl.

JIM4HOCTHBIE pEe3yAbTaThl OCBOCHUS MpeaMeTa «XHUMHUSD» OTPaXKaroT cPOpMUPOBAHHOCTH
OTbITAa TIO3HABATENHOM M TPAKTHUECKOW JEATENbHOCTH OOYYaroIMXCS M0 peaTu3aluu
MIPUHSATHIX B 00IIECTBE IIEHHOCTEH, B TOM UHCJIE B YaCTHU:

1) rpa’aaHcKOro BOCIMTAHMS

OCO3HaHHUS 00YJarOIIUMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEH, YBaXKEHUS K

3aKOHY U MIPABOIIOPAIAKY,



MPEACTABICHUSI O COLMAIBHBIX HOPMax W MpaBUIaX MEXJIUYHOCTHBIX OTHOIICHUN B
KOJIJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU JESITENTLHOCTH TMPU CO3/IaHUHU YUEOHBIX MPOCKTOB,
pelIeHnn y4eOHBIX U MTO3HABATEBHBIX 33]1a9, BEIIOJHEHIUH XUMUYECKIX IKCTICPUMEHTOB;

CIIOCOOHOCTH TIOHMMATh U TIPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTYMEHTBI JIPYTHX
MIPU aHAIU3€ PA3IUYHBIX BUJOB YICOHOU 1€ATEbHOCTH;

2) NaTPUOTHYECKOT0 BOCTIUTAHMS

IIEHHOCTHOTO OTHOIIECHUSI K HCTOPHUYECKOMY W HAYYHOMY HACIEIAUI0 OTEYECTBEHHOM
XUMHH;

YBaXXEHUS K TPOIECCY TBOPUYECTBA B OOJACTH TEOPUH M MPAKTHUYECKOTO TPUMEHEHUS
XUMUHU, OCO3HAHUS TOTO, YTO JOCTIKCHHS HAyKU €CTh PEe3yNIbTaT IJIUTEIbHBIX HAOIIOJICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTATBHBIX TTIOMCKOB, IOCTOSIHHOTO TPY/a YIEHBIX U TPAKTHKOB;

WHTEpeca ¥ TO3HABAaTEIbHBIX MOTHBOB B TMOJYyYEHHH U TIOCIEAYIOMIEM aHau3e
WH(pOpMAIIUK O TIEPEIOBBIX TOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOW XUMUU,

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMM, CBSA3aHHbIE C XUMUYECKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYICh HA MOPAJbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTU OIICHMBAaTh CBOE TOBEJCHHE W TOCTYNKH CBOMX TOBapHILEW C MO3ULUN
HPaBCTBEHHBIX U IIPABOBBIX HOPM U OCO3HAHUE TOCIEICTBUN ATHX MOCTYIKOB;

4) popmMupoBaHus KyJbTYpPbl 310POBbS:

MMOHMMAaHMs ILIEHHOCTeH 3J0poBOro M Oe30macHoro olpasza XKU3HU, HEOO0XOJAUMOCTH
OTBETCTBEHHOT'O OTHOILIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

coOnrofieHns MpaBuil 0E30MacHOTO OOpaleHUsl ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

MOHUMAHMS LEHHOCTH TMpPaBWJ WHAWBUAYAJIBHOTO M KOJUIEKTUBHOTO 0€30MacHOro
MOBE/ICHUS B CUTYaIUAX, YTPOXKAIOIIUX 30POBBIO U KU3HU JIIOJIEH;

OCO3HAHHUS TOCIEJACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHS alKOroJs,
HapKOTHUKOB, KypeHHs);

5) Tpy10BOro BOCIIUTAHUA:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATEIbCKON JIeATEIbHOCTH,

0O0I11eCTBEHHO MOJIE3HO, TBOPUYECKOI U APYrUX BUIAX JAEATEIbHOCTH;



YCTAHOBKM Ha aKTUBHOC Y4YaCTUC B PCHICHUN IIPAKTHYCCKUX 3adad COHH&HBHOﬁ
HaIPaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYCHUIO Mpodeccuil pa3jiMyHOro poja, B TOM YHCIEC HA
OCHOBC IMPUMCHCHU A MMPECAMCTHBIX 3HAHUH 110 XUMUH,

YBAXKEHUS K TPYY, JIIOASIM TPYAA U pe3yJbTaTaM TPYAOBOU AEATEIbHOCTH;

FOTOBHOCTH K OCO3HaHHOMY BbIOOPDY WHIMBUAYAIbHOW TpaeKkTopuu oOpa3oBaHuUs,
Oymymieit mpodeccuu U peaau3anui COOCTBEHHBIX YKHU3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 MOTPEOHOCTEH 00IIeCTBa;

6) 7K0/10rM4YeCKOro BOCIIMTAHUSA:

9KOJIOTUYECKH 11ETIECO00PA3HOTO OTHOMICHUSI K IPUPOJE, KaK UCTOUYHUKY CYIIIECTBOBAHUS
’KH3HHU Ha 3emiie;

MMOHUMAaHUA TJI00AILHOTO XapaKTepa 3KOJOTUYCCKUX np06neM, BJINAHUSA DKOHOMHUYCCKUX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIUATIBHOM CPEIBI;

OCO3HAaHUA HeO6XO}II/IMOCTI/I HUCIIOJIB30BAHUA )IOCTI/I)KGHI/II\/'I XUMHU U1 pE€IICHHA BOIIPOCOB
PaIrMoOHAITBHOTO TIPUPOIOTIOTH30BAHNS,

AKTUBHOTO HENPUATHUS NEUCTBUM, MPUHOCIIIUX BPEA OKPYXKAIOIIEH MPUPOIHOU cpene,
YMEHHSI TIPOrHO3UPOBATh HEOIAroMpUATHBIE 3KOJIOTMUECKHUE IMOCIEACTBUS MpPeIpPUHUMAEMbIX
JEUCTBUI U MPEIOTBPAIIATH UX;

HaJu4usl PA3BUTOTO SKOJOTWYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYNbTYPBI, OIBITA
NESATEIbHOCTH  JKOJOTMYECKOM HANpaBICHHOCTH, YMEHHUA pPYKOBOJCTBOBAaTbCS HMH B
M03HABATEIbHON, KOMMYHUKAaTUBHON U COLUATBHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMopoOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

cOpMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHH cHenuduKd XUMUU Kak HayKd, OCO3HaHusi e€ poiu B (GOPMUPOBAHUU
paIMOHaIBLHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEICTaBICHUsI 00 OKpYKAIOLIEM
MHUpE KaK O €IMHCTBE IMPHUPOJbl M YEJIOBEKa, B NMO3HAHUU MPUPOIHBIX 3aKOHOMEPHOCTEH U
pelieHny mpooieM COXpaHeHUs TPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM IMBUIM3AIMH: B €&
T'YyMaHUCTHUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNM B CO3/JaHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYpBI, PEIICHUH TI00ATBHBIX MPOOJIeM YCTOWYHBOTO PAa3BUTHS YEIOBEUYECTBA — CHIPHEBO,

3HepreTquc1<0171, MUIIEBOM M SKOJOTHYSCKOM 663OHaCHOCTI/I, B Ppa3dBUTUU MCIUIHNHBI,



00eCrevYeHn! YCIOBHIA YCIENTHOTO TPY/la M SKOJIOTHYECKH KOM(POPTHOU KU3HH KAXKIOTO YIeHa
0O0IIIECTBA;

€CTECTBCHHO-HAYYHOH TPAaMOTHOCTH: TIOHUMAaHHUS CYIIHOCTH METOJOB TIO3HAHWS,
HCIIOJIb3YEMBIX B €CTCCTBCHHBIX HAYKaX, CIIOCOOHOCTH MCIOJIBL30BATh MOJMy4aeMble 3HAHMS JIIS
aHaJIM3a W OOBSCHEHUsS SBJICHHUHA OKPYKAIOIIETO MHPA W TPOUCXOAANIUX B HEM W3MEHEHUH,
YMEHHS JIelaTh 000CHOBAHHBIC 3aKIFOUCHHUS HA OCHOBE HAYYHBIX (DAKTOB M UMEIONINXCS JAHHBIX
C TICJIBIO MOJTYYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIIEHO MCTIOIh30BaTh XUMHUUYECKUE 3HAHUS JUTSI PEeIICHUS TTPOoOIIieM
B PCATbHBIX KU3HEHHBIX CUTYAIIHSIX;

WHTEpeca K MO3HAHUIO U MCCIIE0BATEIHCKOM NeSTSILHOCTH,

TOTOBHOCTH W CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHHWIO M caMOOOpa30BaHUIO, K
AKTUBHOMY IIOJIYYCHHUIO HOBBIX 3HAHWM 10 XHMHH B COOTBETCTBHH C JKW3HCHHBIMHU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSAM TpyJa B pa3iuuHbiXx cdepax mpodhecCHOHATBHOM

JACATCIBHOCTH.

METANPEAMETHBIE PE3YJIbTATHBI

MerTanpeMeTHbIE pPe3yJIbTaThl OCBOCHHS y4eOHOro mpeaMeTa «XUMUsS» Ha YpPOBHE
cpenHero o0miero 0opa3oBaHus BKIIIOYAIOT:

3HaYUMBIC JI (DOPMHPOBAHMS MHUPOBO33PEHUS OOYUYAIOIMIUXCS MEKIUCIUIUTHHAPHBIC
(MeXIIpeIMETHBIC) OOIIICHAYYHBIC TIOHATHS, OTPAKAIOIINE IEJOCTHOCTh HAYYHOW KApTUHBI MUPa
U crienuUKy METOI0B MTO3HAHUS, UCIIOIB3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO,
SHEprus, SBJCHHUE, MPOIECC, CHCTEMa, HAYYHBIH (haKT, MPHHIHUII, THIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHs, HCCIICI0OBaHNE, HAOIIOICHUEe, U3MEPEHUE, SKCIICPUMEHT U JIPYTHE);

YHUBEPCAJIbHbBIE y4eOHBIC JEHCTBHS (mo3HaBaTesIbHbIE, KOMMYHHUKATUBHBIC,
perynasTuBHbIE), oOecreunBarone (GopMuUpoBaHHE (QYHKIMOHAIBHONH TI'PaMOTHOCTH U
COLIMAIIBHOM KOMIIETECHIMH 00yYarOIuXCs;

CMOCOOHOCTh  OOYYAIOIIMXCS  KCIOJIb30BaTh ~ OCBOCHHBIC  MEKIMCIUILUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHHBEpCajdbHble YydeOHBIE JEHCTBUS B TO3HABaTENbHOU U
COILIMANILHOM MIPAKTHKE.

MertanpeaMeTHble pe3yabTaThl OTPAXXKAlOT OBJAJCHHE YHUBEPCAIBHBIMU YUEeOHBIMU

MO3HABATCIIbHBIMU, KOMMYHUKATUBHBIMU U PCTYJIATUBHBIMUA JEUCTBUSMU.



OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMU 1€HiCTBUAMM:

1) 6a30BbIe JIOTHYECKHE ACCTBUS:

CaMOCTOSITENIBHO  (DOPMYJIUPOBATh W aAKTYyaJlU3UPOBATh MPOOJIEMYy, BCECTOPOHHE e&
paccMaTpHuBaTh;

ONPENENATh IENU JeATEeIbHOCTH, 3aJ]aBas MapaMmeTpbl U KPUTEPUHU HMX JOCTHKCHUS,
COOTHOCHUTH pe3y.]II)TaTI)I JACATCIIBHOCTHU C IIOCTABJICHHBIMU L CJISAMU

HCIIOJIB30BAaTh HpI/I OCBOCHHUHA 3HaHHfI HpI/IéMBI JJIOTUYCCKOI'O MBIINUJICHUA — BBIACIIATH
XapaKTCpHBIC HpI/ISHaKI/I HOHHTI/II\/'I 158 YCTaHaBJ'[I/IBaTB X B3aHMOCBA3b, HUCIIOJIB30BAaThH
COOTBGTCTBYIOHII/IC TIOHATUA OJIA 06’I)${CH€HI/I$I OTACIBHBIX (1)aKTOB 158 ﬂBHCHHfI;

BI)I6I/IpaTB OCHOBAaHUA N KpI/ITepI/II/I JUJIA KJ'IaCCI/I(i)I/IKaHI/II/I BCHIICCTB U XUMHUYCCKUX peaxunﬁ;

YCTaHaBJ'[I/IBaTB HpI/I‘-II/IHHO-CJ'IeI[CTBeHHI)Ie CBs3H MG)K)Iy I/ISy‘-IaeMI)IMI/I SIBJICHUSIMU,

CTpPOUTH JIOTUYECKUE paCCyXAeHHUs (MHAYKTUBHBIC, JAEIyKTUBHbIE, IO aHAJOTHH),
BBIABJIATH SaKOHOMepHOCTI/I nu HpOTHBOpG‘II/Iﬂ B paCCManI/IBaeMI)IX SIBJICHUAX, q)OpMYJ'H/IpOBaTB
BBIBOJBI 1 3aKIIFOUYCHHU S,

HpI/IMeHSITI) B npouecce IIO3HAaHUs, HCHOJ’IBSyeMI)Ie B XUMHUHU CHUMBOJIMYCCKHC (3HaKOBBIe)
MOJIENH, TPE0OPa30BHIBATh MOJICTHHBIC MPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
xuMudeckas (opmyna, ypaBHCHHE XUMHUYECKOW PEAKIMU — TPU PEIICHHH YYeOHBIX
MO3HABATEBHBIX U MPAKTHYECKUX 3a]a4, MPUMEHSITh HAa3BaHHBIE MOJICIBHBIC MPEICTaBICHUS
JUTSI BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB M XUMHUUECKHUX PEAKITUN.

2) 0a30BbIe HCCJIEA0BATEIbCKHE AeHCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAYYHOTO ITO3HAHMS BEIIECTB U XUMHUCCKHUX PEaAKIIHi;

dbopmyaupoBaTh 1€MW 3aJa4d  WCCJICAOBAHMS, WCIOJb30BaTh IIOCTABICHHBIC H
CaMOCTOSTENBHO CHOPMYIMPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHHUS U OCHOBBI
JuTst POPMHUPOBAHUSI TUTIOTE3BI TI0 TTPOBEPKE MPABMIIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUI;

BIIQJIETh HAaBBIKAMH CAMOCTOSITEILHOTO IUIAHMPOBAHUS M MPOBEICHHUS YYEHUYECKHX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHMsI HAOIIOAATh 3a XOJOM IpOIecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpPOBaTH OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB UCCIIEOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHOU
pabore;

MpHOOpeTaTh OMBIT YYCHUUYECKOW MCCIEI0BATENbCKOM U TMPOEKTHON JesATeNbHOCTH,
MPOSIBIIATE CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIHLHOMY IOUCKY METOJOB pEelIeHUs
MPaKTUYECKUX 33J1a4, TPUMEHEHUIO Pa3JINYHBIX METOI0B MMO3HAHUSL.

3) pabora ¢ nngopmanmeii:



OPUEHTUPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX WHPOpManMU (HAYYHO-TIOMYJISIpHAS
JUTepaTypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOuYHBIE TMocoOusi, pecypcbl HHTepHera),
aHATM3UPOBaTh HMH(POPMAIIMIO PA3IUYHBIX BUIAOB U (OpPM MpelncTaBieHHs, KPUTHUECKU
OILICHUBATh €€ JOCTOBEPHOCTh U HEPOTUBOPEUUBOCTH;

(dbopMynHpOBaTh 3aMpochl U TPUMEHATH PA3IUYHBIE METOJBl IPU TIOMCKE u OTOOpe
nHpopMaKY, HeOOXOIMMO [T BBITIOJIHEHUS YUEOHBIX 33/1a4 ONPEACIEHHOTO THIIA;

nprOOpeTaTh OMBIT MCIIOJIB30BAaHUS WH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHHA U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIbHYIO (JOpMY IpEICTaBICHUsS UHPOPMAIUU (CXEMBI,
rpaguKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

HCIIOJIb30BAaTh HAy4yHBIM SI3bIK B KayecTBE CpeAcTBa MNpu paboTe C XUMHUYECKOU
uHpopmalyen: TPUMEHATh MEXIpeAMETHbIE ((u3Mueckue M MaTeMaTH4ecKHe) 3HaKu U
CUMBOJIbI, POpMyIIbl, aO0OpeBHATYpPbI, HOMEHKIIATYPY;

UCIIOJIB30BaTh N Hp606pa30BI)IBaTB 3HAaKOBO-CHUMBOJIMYCCKHUE CPCACTBA HAITIAAHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMU KOMMYHUKATHBHBIMU J1€HCTBUAMM:

3a/1aBaTh BOIPOCHI TI0 CYIIECTBY OOCY)K/IaeMOM TeMBbI B XOJ€ JAUAJIOTa W/WIIM TUCKYCCHUH,
BBICKAa3bIBaTh HACH, (HOPMYIUPOBATH CBOM TPEJIOKEHHUS OTHOCHTEIILHO BBIMOJTHEHUS
MpeJI0KEHHOM 3a/1a4u;

BBICTYIATh C MpE3CHTAIMel pe3yabTaTOB TMO3HABATEIBHOM JCATEIHHOCTH, TOJYyYECHHBIX
CaMOCTOSITEJIPHO WJIM COBMECTHO CO CBEPCTHUKAMW TIPH  BBITIOJIHCHHUM XHUMHUYECKOTO
AKCIIEPUMEHTA, TPAKTUYCCKOW padOThl IO HCCICAOBAHUIO CBOMCTB HM3Y4YaeMbIX BEIICCTB,
peanu3anuu y4eOHOTO MpoeKTa M (POpMyIUpoBaTh BBIBOJBI IO PE3yJIbTaTaM IMPOBEAEHHBIX

I/ICCJ'IGI[OBaHI/Iﬁ HYTCM corjiaCcoBaHus HOSHHHﬁ B X0J€ O6CY)KI[€HI/IH 1 oOMeHa MHEHHSAMH.

OBiiajieHNe YHHBEPCATbHBIMYU PeryJsiTHBHbBIMH el CTBUAMU:

CaMOCTOSITEJIbHO IUIAHUPOBATh M OCYLIECTBIISATh CBOIO MO3HABATEIbHYIO JESATEIbHOCTD,
ompenenss e€ Leau M 3aJaud, KOHTPOJIHMPOBATh U MO Mepe HEeoOXOAUMOCTH KOPPEKTHPOBATh
Ipe/UlaraeMblii aJITOPUTM JIEHCTBUI NpPU BBINOJHEHUH Y4€OHBIX M HMCCIEIOBATENbCKUX 3a/1ad,
BbIOMpaTh Hanbosee 3(hHEeKTUBHBIN CIIOCOO MX pEIIeHUs ¢ YUETOM MOIy4eHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKLIUSAX;

OCYILECTBIIAATh CAMOKOHTPOJIb CBOEH [JEATEIIBHOCTH HAa OCHOBE CaMOaHalu3a U

CaMOOIICHKH.



HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC

[IpenmeTHbIe pe3yabTaThl 0CBOEHUSI Kypca «OpraHudeckas XMMUsD OTPaXaroT:

c(OPMHUPOBAHHOCTh MPEACTABICHUH O XUMHUYECKOW COCTaBISIONICH €CTEeCTBEHHO-
HAyYHON KAapTHHBI MHUpA, POJM XHMHUHU B TIO3HAHWH SIBJICHUH NPHUPOIBI, B (HOPMHUPOBAHUU
MBIIJIEHUS] U KYJIbTYphl JUYHOCTH, €€ (PYHKUMOHAIBHON TI'PaMOTHOCTH, HEOOXOIUMOM st
peIICHHA TPAKTUUCCKUX 3aJad U OKOJIOTHYCCKH 000CHOBAHHOI'O OTHOIIEHUS K CBOCMY
3I0POBBIO U TIPUPOTHOM CperIe;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIIue
MOHATUS (XUMHUYECKHUI 2JIEMEHT, aTOM, JIEKTPOHHAs: 000J0YKa aToMa, MOJIEKYJIa, BaJCHTHOCTD,
AIIEKTPOOTPHUIATENIHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpami¢HHasi), MOJb, MOJSpHAs Macca, MOJIAPHBIA O00BEM, YIJIEPOJHBIA  CKEJIeT,
(GyHKIMOHATbHAS TPYINa, pajuKal, H30MepHus, U30Mepbl, TOMOJIOTUYECKUH psiJl, TOMOJIOTH,
YTJIEBOJIOPOIBI, KUCIOPO U a30TCOJEPIKAIINE COCTUHEHHS, MOHOMED, TOJIMMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOSHUS OPraHUUYECKUX
BemectB A. M. byrmiepoBa, 3akoH COXpaHEHHMsI MacChl BEIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUs, JEKallhe B OCHOBE NOHMMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DaKTOJIOTrMUecKUe CBEACHUS O CBOMCTBAX,
COCTaBe, MOJy4YeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEHUIIUX OPraHUUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU IEATEIbHOCTH YEJIOBEKA;

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIC MPU3HAKU MOHSITHI, YCTaHABINBATh
UX B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS IPYU OITMCAHUU COCTABA, CTPOEHUSA U
MpEBpAICHUN OPraHUYeCKUX COCTUHEHNN;

c(hOpMUPOBAHHOCTh YMEHHI HUCIOJIb30BAaTh XUMHYECKYI0 CHUMBOJIMKY JUIS COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHOI) (OpPMYN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTAaBIMBATh MOJEIIH MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHHS;

chOpMUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAJICKHOCTh U3YYEHHBIX OPraHUYEeCKUX
BEIIECTB MO HMX COCTaBY U CTPOCHHUIO K OMpeAeNEéHHOMY KIACCy/TpyIme COeAUHEHUN
(YrneBomopoipl, KHUCIOPOA M  a30TCOAEpIKAllhe COEAUHEHHUS, BBICOKOMOJEKYISPHBIE
COeIMHEHUs), MaBaTh MM HaszBaHus mo cuctemarnueckoit Homenknatype (IUPAC), a Ttakxke
MPUBOJIUTh TPUBUATBHBIE HA3BaHUS OTAETHHBIX OPraHMYECKHX BEIIeCTB (ITHJICH, MPOIHIICH,

AllCTUWIICH, OJSTUJICHIJIMKOJIb, TJIMOCPUH, (I)GHOJ'I, (bOpMaHL,Z[el“I/L[[, aneTajlblACruji, MypaBbHUHAA



KHCIIOTa, YKCYCHAsl KHCIIOTa, OJICMHOBAs KUCJIOTA, CTEAPUHOBAS KHUCIIOTA, TIOKO3a, (QPYyKTO3a,
KpaxmaJi, eJUTI003a, TJIULHUH);

c(OPMHUPOBAHHOCTh YMEHHUS OMNPEACIATh BHIBI XUMUYCCKOW CBS3M B OPraHUYECKHX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHHSI TPUMEHSATH IIOJOXCHHS TEOPHUU CTPOCHHUS OPTaHUYCCKHX
BemecTB A. M. ByriepoBa [uist 00bSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

cOPMHUPOBAHHOCTh YMEHHH XapaKTEpHU30BaTh COCTaB, CTPOCHHE, (PUIUUYCCKHEC U
XUMHYECKHAE CBOWCTBA TUITMYHBIX MIPEJCTABUTENICH Pa3IMIHBIX KIACCOB OPTaHUIECKHIX BEIISCTB
(MeTtaH, 9TaH, ATWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHso,
METaHOJI, dTaHOJI, STUJICHTJIUKOJIb, TIUIEPHH, (SHOJ, alleTaIbJIeTH]l, MypaBbHHAS U YKCYCHAS
KHCIIOTBI, TJIIOKO3a, Kpaxmall, IeJUTI0JI03a, aMHHOYKCYCHas KHUCIIOTa), WLIFOCTPUPOBATH
TCHETHUYECKYIO CBSI3b MKy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XHMUYCCKUX pEaKIuid ¢
HCIIOJIb30BAHUEM CTPYKTYPHBIX POPMYIT;

c(OPMHUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTh HWCTOYHUKH YIJICBOJOPOJHOTO CBIPhS
(HedTh, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEPEpadOTKH M IMPAKTHYECKOE IMPUMEHEHUE
MPOJAYKTOB MepepabOTKH;

chOpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCIEHUS [0 XUMHUYECKUM YpaBHEHHSIM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEaKIHUHU IO U3BECTHHIM
Macce, 00bEMy, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEUIECTB WU MPOAYKTOB PEAKIIUN);

chOpMHUPOBAHHOCTh YMEHUHN BJIaJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/IaX HAYYHOTO
MO3HAHUS, HCHOJb3YeMbIX B XHMHUU MpPH M3YYCHUM BEIIECTB M XUMHUYECKHX SIBICHUI
(naOnrofeHue, W3MEpEHUE, OKCIEPUMEHT, MOJEIMPOBAaHKE), HCIOJIb30BaTh CHCTEMHbBIC
XMUMHWYECKUE 3HAHUSA JUI IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX
C BEIIECTBAMHU U UX MIPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHUN COOJIOAThH MpaBUia MOJB30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000pyIOBaHUEM, a TAKXKe MpaBuiia oOpallleHus ¢ BeU[eCTBAMU B COOTBETCTBHH C
WHCTPYKIHUSMU IO BBIOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMIONHATE XUMHUYECKUN JKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIEeCTB MPU HArpEeBaHUH, MOJTYUYCHHE STUJICHA M U3Y4YEHHUE €ro
CBOMCTB, KauyeCTBEHHBbIC pEAKIIMH OPraHHMYECKUX BEIIECTB, JEHATypamus OEIKOB MpHU
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUHU C MPABHIIAMU TEXHUKH 0€30MacHOCTH

pu oOpallleHuH C BEIIEeCTBAMH M J1a00OpaTOPHBIM 000PYIOBaHMEM, MPEACTABIATh PE3yJIbTaThl



XUMHYECKOTO JKCIepuMeHTa B (OpMe 3alucu YpaBHEHHUN COOTBETCTBYIONIUX pEAKIMH U
(hopMyITHPOBaTh BHIBOJIBI HA OCHOBE 3TUX PE3yIbTaTOB;

c(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIO,
MOJTy4aeMyI0 M3 Pa3HBbIX HCTOYHHUKOB (CPECTBA MaccOBOM mH(pOpMaIiu, IHTEpHET U IPYTHX);

cOpPMHUPOBAHHOCTh YMCHHM COOJIIOJATh IPaBWJIA DKOJOTHYECKU IIEIIECO00Pa3HOTO
IIOBCACHHUA B 6I)ITy nu pr,[[OBOﬁ NCATCIIBHOCTU B ICIIAX COXpaHeHI/Iﬂ CBOECTO 3I[Op0BBH nu
OKpYKAOIIeH MPUPOTHON Cpelbl, 0CO3HABATh OTIACHOCTH BO3JCHCTBUS HA YKUBHIC OPraHU3MBI
ONpENENEHHBIX OPraHMYECKUX BEHIECTB, MOHMUMAs cMbica mnokazarens [IJIK, moscHaTe Ha
HpI/IMean CHOCO6BI yMeHI:HIeHI/ISI nu Hpe)IOTBpaHlCHI/Ifl nux BpC]IHOFO BOSHCﬁCTBHﬂ Ha OpFaHI/I3M
YEeJI0BEKa;

JUJTS O6y‘~IaIOHH/IXC5I C OFpaHI/I'-IeHHI)IMI/I BO3MOXHOCTAMN 3I[0p0BB$[I YMGHI/IC HpI/IMeHHTI)
3HAHUSA 06 OCHOBHBIX }IOCTYHHBIX METOAax MO3HAHUA BCIICCTB U XUMHUYCCKUX ﬂBHeHHﬁ;

JUISL  CIIEMBIX W CIA0OBUIAIIMX OOYYAIOIMIMXCA: YMEHHE MCIOJb30BaTh peiabedHO-

TOYEYHYI0 cuctemMy o6o3Hauenuit JI. bpaiins ans 3anucu xumMudeckux Gopmyi.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUA Kypca «OOmass W HEOpraHudecKas XUMUs»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TIPEJICTABICHUNH: O XHMHYECKOW COCTaBIISIONIEH ECTECTBEHHO-
Hay9HOW KapTUHBI MHpPA, POJM XUMHH B TO3HAHUM SBJICHUN NpUPOABI, B (HOPMHUPOBAHUU
MBIIIUICHASI U KYJIBTYPhl JIUYHOCTH, €€ (YHKIIMOHAJIBLHOW TI'PAaMOTHOCTH, HEOOXOIUMOM st
pelieHusT TMPaKTUYECKUX 3aJad M DKOJIOTMYECKH OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0pOBBIO U PUPOTHOM CpEIE;

BJIJICHUE CHUCTEMOM XUMHUYECKMX 3HAHUM, KOTOpas BKIIOYAECT: OCHOBOIOJIAraroliue
MOHATUSA (XMMHUYECKHI DIIEMEHT, aTOM, M30TOII, S-, P-, 0- IIEKTPOHHBIC OpPOMTAIM aTOMOB, HOH,
MOJIEKYJa, MOJIb, MOJSIPHBIH O00BEM, BaJCHTHOCTb, AJIEKTPOOTPHUIIATEILHOCTh, CTEIEHb
OKHCJICHUs, XUMHUYECKas CBsA3b (KOBAJICHTHAs, WOHHAs, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUIMYECKass  peIIETKa, THUIbl XUMHYECKUX  pEakIuid, pacTBOp, DJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, DJIEKTPOJMTHYECKAs JUCCOLMALMSA, OKUCIUTENb, BOCCTAHOBUTEID, CKOPOCTh
XUMHUYECKOW  peakIMH, XHUMHYEeCKOe paBHOBECHE); TEOPHM U  3aKOHBI  (Teopus
JJIEKTPOJUTUYECKOM Aucconuanuu, nepuoanueckuin 3axkoH JI. WM. MenneneeBa, 3akoH
COXpaHEHUsI MAaCChl BEILIECTB, 3aKOH COXPAHEHMUS M IPEBPALLCHUSA DHEPTUM IIPU XUMHUYECKHUX
peakuusax), 3aKOHOMEPHOCTH, CHUMBOJIMUECKHH $S3bIK XUMHUH, MHUPOBO33PEHUECKHE 3HAHMS,

Jie)Kalmume B OCHOBC IMOHUMAHHA HNPHUYUHHOCTA W CHCTCMHOCTH XUMHUUYCCKUX HBHeHHfI,



(hakTOJIOrMYeCKHUe CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYCHUH M OE30MaCHOM HCIOIh30BaHUH
BOKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY U MPAKTUYECKOU IEATEITPHOCTH YEJI0BEKa,

c(hOPMHUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHBIC NMPU3HAKHA MOHSATHIA, YCTAaHABINBATH
WX B3aUMOCBSI3b, HCIOJb30BaTh COOTBETCTBYIOIIHME MOHSATHS MPU ONMHUCAHUHM HEOPTaHUYECKUX
BEIIECTB U MX MPEBPALLICHUN;

c(OPMHUPOBAHHOCTh YMEHHI HCIIOJIb30BATh XUMHUYECKYIO CHUMBOJIUKY JUISI COCTaBIICHUS
dbopMysT BEIIECTB W YpPaBHEHUH XUMUYCCKUX PEAKIUi, CHCTEMATHYECCKYl0 HOMCHKIATYPY
(IUPAC) u TpuBHManbpHble Ha3BaHUS OTIEIbHBIX HEOPraHWYECKUX BEIIEeCTB (yrapHblii ras,
YIJIEKUCIIBIA Ta3, aMMHaK, raméHas W3BECTh, HEraméHas W3BECTb, NMUTHEBAs COJA, MUPHUT H
Apyrue);

c(hopMUPOBAaHHOCTh YMEHUH OMPEACTATh BAJICHTHOCTD U CTETICHh OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COSMHEHUSAX PA3IMYHOTO COCTaBa, BUJI XUMUYECKON CBSI3U (KOBAJIGHTHASI, HOHHAS,
MeTaJUTMYecKasi, BOJIOPOHASI) B COCIMHECHMSIX, TUM KPUCTAIUTMYECKOW PEMIETKH KOHKPETHOTO
BelecTBa (aTOMHAas, MOJICKYJISIpHAs, MOHHAs, METaJUIMYecKas), XapakTep Cpeabl B BOIHBIX
pacTBOpax HEOPTaHUUECKUX COCAMHEHUIA;

chopMUPOBAaHHOCTh YMEHUN YCTaHABIMBATH MPUHAJIC)KHOCTh HEOPTAaHMUECKUX BEIECTB
10 UX COCTaBY K OMNpPEACIEHHOMY KJIacCy/TPYIIE COSTUHEHUN (MMPOCTHIC BEIIECTBA — METAIIJIBI U
HEMETaJUJIbl, OKCU/IbI, OCHOBAHUS, KHCIIOTHI, aM(POTEpPHBIC THAPOKCHIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICHI Tepuoandeckoro 3akona J[. U.
MenneneeBa © = ACMOHCTPUPOBAThH €r0  CHCTEMATH3UPYIOIIYIO, OOBSACHUTEIBHYIO U
MMPOTHOCTUYECKYIO (YHKIINH,

chOpMUPOBAHHOCTh YMEHUH  XapaKTepHU30BaTh DJICKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHUX A1eMeHTOB 1—4 nepuoioB [leproanueckoil cucTeMbl XUMUYECKUX AieMeHToB /1. WM.
MeHeneeBa, HCIONB3YS TOHATHS «S-, P-, O-3JCKTpPOHHBIC OPOUTAIINY, «IHEPrETHUYCCKHE
YPOBHU», OOBACHATH 3aKOHOMEPHOCTH H3MEHEHHUS CBOMCTB XHMHUYECKUX SJIEMEHTOB M HX
COEIMHEHMH 10 nepuodam U rpynnam llepuoauyeckoil cucreMbl XuMuueckux snementos 1. 1.
Menpeneena;

chOpMUPOBAHHOCTh YMEHHI XapaKTepu30BaTh (OMHUCHIBATH) OOIIME XUMHUYECKUE
CBOWCTBA HEOPTraHMYECKUX BEIIECTB PA3JIMYHBIX KJIACCOB, TMOJATBEPXKAATh CYILECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKJIYy HEOPraHWYeCKHMMM BEIIeCTBAMU C IOMOILIBIO YpaBHEHUU
COOTBETCTBYIOIINX XUMUYECKUX PEAKIUH;

chOpPMUPOBAHHOCTh YMEHHS KJIacCU(DUIMPOBATh XUMHUYECKUE PEAKIMU IO Pa3TUYHBIM
npu3HakaM (YHCIy W COCTaBy pEarupyrolINX BEIIECTB, TEIUIOBOMY J(PQeKTy peakiuu,

W3MEHEHHIO CTEIIeHEeH OKHMCICHUS 9JICMCHTOB, O6paTI/IMOCTI/I pCaKkuun, y4aCTUIO I(aTaJ'II/ISaTOpa);



c(hOpPMHUPOBAHHOCTh YMECHHI COCTABIIATh YPABHEHHS PEAKIIUN PA3TUYHBIX THIIOB, TIOJTHBIC
U COKpamIEHHBbIC YPaBHECHUS PEaKIUii HOHHOTO OOMEHA, YUMTHIBAS YCIOBUS, IPH KOTOPBIX 3TH
peaKiuu uAyT 10 KOHIIQ,

c(OPMHUPOBAHHOCTh YMEHUH TPOBOJMUTH PEAKIMH, IOATBEPKIAONNE KadeCTBCHHBIN
COCTaB pA3JIMYHBIX HEOPraHWMYECKUX BEIICCTB, pPACIO3HABATH ONBITHBIM IYyTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PACTBOPAX HEOPTraHMUECKUX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHUH PACKPBIBATh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaxiuii oCpeCTBOM COCTaBIIEHUS 3JIEKTPOHHOTO OanaHca ATUX peaKlnii;

c(OPMHUPOBAHHOCTh YMEHHI OOBSCHSATH 3aBUCUMOCTH CKOPOCTH XHMHYECKON PEaKIuu OT
pa3aMYHBIX (PAKTOPOB; XapaKTep CMEMICHHS XHMHUYECKOTO PAaBHOBECHS B 3aBHUCHMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llatense);

c(OPMHPOBAHHOCTh YMEHHH XapaKTepHU30BaTh XUMHUYECCKHE IPOIECCHI, JICXKAIIHe B
OCHOBE TTPOMBIIIJICHHOTO TOJIydeHHUSI CEPHON KHUCIOTHI, aMMHaKa, a Takke CHOPMHUPOBAHHOCTH
MPEJICTaBICHAA 00 OOIIMX HAyYHBIX MPHUHIMAINAX W 3KOJOTHYSCKHX MPOOIeMax XUMHYECKOTO
MIPOU3BO/ICTBA;

cOpMUPOBAHHOCTh YMEHUH NPOBOAUTH BBIYHMCICHHUS C HCIOJIb30BAaHUEM TOHSATHUS
«MaccoBasi JIOJil BEILIECTBA B pacTBOpe», OOBEMHBIX OTHOUIEHHM Tra30B MpPH XUMHUYECKUX
peaxiusx, Macchl BellecTBa WM 00bEMA ra3oB IO M3BECTHOMY KOJUYECTBY BEIECTBA, Macce
uu 00BEMY OJHOTO M3 yYaCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO A(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXpPAaHEHHS MacChl BEIIECTB, IPEBPAIICHHS U COXPAHEHUS SHEPTUH;

chOpMUPOBAHHOCTh YMEHHM COONIOAATh MpaBUiia MOJIb30BAHUA XUMUYECKOW MOCYI0HM U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BeLECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

cOpMUPOBAHHOCTh YMEHHI IUJIAHUPOBATh M BBIMOJHATh XUMHUYECKUNH OSKCIEPUMEHT
(pazmokeHHe TeEpOKcHIa BOAOPOJa B MPHUCYTCTBUHM KaTalu3aTopa, OMpEICIICHHUE Cpellbl
PacTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAUKATOPA, BIUSHUE Pa3IMYHBIX (PaKTOPOB
Ha CKOPOCTh XMMHUYECKOW peakiuu, peaklud HOHHOro oOMEeHa, KayeCTBEHHbIC pEeaklUd Ha
cynbdar-, kKapOOHaT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEUICHHE SKCIEPUMEHTaIbHBIX
3amau mo temaMm «Metamnel» U «Hemeramib») B COOTBETCTBHHM C TpPaBUIAMH TEXHHUKHU
0€30MacHOCTH MpHU 00pallleHNH ¢ BEIIECTBAMH U JJAOOPATOPHBIM 000PYA0BaHUEM, TTPEICTABISTh
pe3ynbTaThl XUMUYECKOTO SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUH COOTBETCTBYIOIIMX

peaKHI/Iﬁ u CI)OpMYJ'IPIpOBaTB BBIBOJZIbI Ha OCHOBC 3THUX PE3YJIbTATOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
MOJIy4aeMyI0 M3 Pa3HBIX HCTOYHHUKOB (CpEICTBAa MAacCOBOW KOMMYHHKanuw, WHTEpHET
JPYTHX);

cOpPMHUPOBAHHOCTh YMCHHH COONIONATh IMPaBHJIA JKOJIOTUYCCKH IIEIIECO0OpPa3HOTO
IIOBCACHHUA B 6I)ITy n pr,[[OBOﬁ NCATCIIBHOCTU B ILCIIAX COXpaHCHI/Iﬂ CBOECTO 3IIOp0BB$I nu
OKpYKAOIIEH MPUPOTHON Cpelbl, 0CO3HABATh OTIACHOCTH BO3JCHCTBHUS HA YKUBHIC OPraHU3MBI
OmnpeeEHHBIX BEIIECTB, MOHUMAasi cMbica nokaszarens [1JIK, mosicHaTe Ha mpuMepax crocoObl
YMGHBHIGHI/HI nu HpeI[OTBpaHIGHI/Iﬂ nux Bpe)IHOFO BO3)IGI\/JICTBI/I$[ Ha OpFaHI/ISM YCJIOBCKA,

JUJTS O6y‘~IaIOHH/IXC5I C OFpaHI/I‘IeHHI)IMI/I BO3MOXHOCTAMUN 3)10p0BB$[I YMGHI/IC HpI/IMeHHTI)
3HAHUSA 06 OCHOBHBIX I[OCTYHHI)IX METOAaX ITO3HAHHUA BCIICCTB U XUMHUYCCKUX HBHCHHfI;

JUISL  CIIENbIX W CJIA0OBUIAIIMX OOY4YaIOIIMXCA: YMEHHE MCIOJIb30BaTh peibedHO-

TOYEYHYIO cucTeMy o6o3Hauenuit JI. bpaiins nns 3anmucu xumudeckux Gopmys.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (ungpossbie)
Ne i/ Konrpoabubie | IIpakTHyeckue
NPorpamMmbl Bcero o0pa3oBaTejibHbIE
padoThI padoThI
pecypchl
Paspnen 1. Teopernyeckue 0CHOBBI OPraHNYeCKO XMMHUH
[Ipenmer oprannueckoit xumuu. Teopust
bu6moreka [IOK
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 4
https://myschool.edu.ru/
M. byrneposa
Hroro mo pazgeny 4
Pa3znesa 2. YriieBoaopoanbl
bu6mmoreka [IOK
2.1 [IpenenbHbIe yraeBOaOPOABl — aJKAHbBI 2
https://myschool.edu.ru/
29 HenpenenbHbie yrieBoI0pOIbl: AIKEHBI, 6 1 bubmuoreka [JOK
- aJIKaJUEeHbl, AIKMHBI https://myschool.edu.ru/
bubmuoreka [JOK
2.3 ApoMartudeckue yrieBoA0pO bl 2
https://myschool.edu.ru/
24 [IpupoaHbIE ICTOUYHUKH YTJIEBOIOPOJIOB U 3 . bubnuoreka [JOK

ux nepepadoTka

https://myschool.edu.ru/



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

Hroro no pazneny

13

Pa3znen 3. Kucinopoacoaep:xaiue opranu4eckue coenHeHHsI

bub6mmoreka [{OK
3.1 Cruptel. @enomn 3
https://myschool.edu.ru/
39 Anbaerunbsl. KapOOHOBBIE KUCTOTHI. . bubnuorexa [JOK
' Cr103KHBIE PUPDI https://myschool.edu.ru/
bubmmoreka [IOK
3.3 YrineBos! 3
https://myschool.edu.ru/
Hroro mo pazueny 13
Pa3znen 4. A3oTconeprkaiiye opraHnyeckue coeIuHeHus
bu6mmoreka [IOK
4.1 AMUHBI. AMUHOKHCIIOTHI. benku 3
https://myschool.edu.ru/
Hroro mo pazaeny 3
Pasznen 5. BoicokoMoJieKy/JIsIpHbIE COeIMHEHUS
bubmuoreka [JOK
5.1 [Tnactmaccel. Kayuyku. Bongokna 2
https://myschool.edu.ru/
Utoro mno pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 35



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

11 KJIACC

KoanuecTBo yacon DJIeKTPOHHBbIE
HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Ne i/ Konrpoiabubie | IlpakTuyeckue
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoTsbI
pecypchl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atomoB. [leproanueckuil 3aK0H
bu6moreka [IOK
11 n [lepnoanueckas cuctema XUMUYECKUX 3
https://myschool.edu.ru/
anemenToB JI. 1. Menaeneera
bu6mmoreka [IOK
1.2 XUMHUYECKUE PEAKITUU 6 1 1
https://myschool.edu.ru/
13 Crtpoenue BemiectBa. MHOTOOOpasue A bubmuorexa [JOK
' BEILIECTB https://myschool.edu.ru/
bu6mmoreka [JOK
Hroro mo pazgeny 13
https://myschool.edu.ru/
Paznen 2. Heoprannyeckasi XuMusi
bubnuoreka [JOK
2.1 Merabl 6 1
https://myschool.edu.ru/
bu6mmoreka [JOK
2.2 Hemeramnsl 9 1 1
https://myschool.edu.ru/
2.3 CBs13p HEOPraHUYECKUX U OPraHUYECKHUX 2 bubnuorexa [IOK



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/

BEIIECTB
bubmmoreka [{OK
Hroro no pazneny 17
https://myschool.edu.ru/
Paznea 3. XumMusd u :KM3HL
bubmmoreka [{OK
3.1 XUMUSA ¥ KA3HDb 4
https://myschool.edu.ru/
Hroro no pazneny 4
OBLIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34



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

YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE VUEBHBIE MATEPUAJIBI IJ151 VAEHUKA

Xumus, 11 xnace/ T'abpuensa O.C., Octpoymos W.T'., Ciagkos C.A., AKHOHEpHOE
obmectBo «M3marenscTBo «lIpocBerieHne»
Xumus, 10 xnace/ I'abpuensa O.C., OOIecTBO ¢ OrpaHUYCHHON OTBETCTBEHHOCTHIO

«IPODAy; Akimoneproe oo6mectBo «M3narensctBo «lIpocBemenner»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA
10 KJTACC

Meroanueckoe mocooue. bazosrrit yposenb. 10 knace (aBropsi: O. C. I'abpuenss, C.
A. Cnagxos). 192 c.

Kawura nns yaurens. bazossiii ypoBenb. 10 knacc (aBropsr: O. C. 'abpuensn, U. T'.
Octpoymos, C. A. CrnaakoB). 240 c.

Paboyas TeTpans. basosrit yposens. 10 kiacc (aBropsr: O. C. 'abpuensn, C. A.
Cnanxos). 144 c.

KonTtponbHbIe 1 TpoBepodHbIe paboThl. bazoBslit ypoBens. 10 kmacc (aBropsr O. C.
I"abpuensu u ap.). 256 c.

Opranuueckasi XuMHUs B T€CTAX, 3aja4ax, ynpakHeHUs1X. bazoBbii ypoBeHsb. 10
kiace (aBropsl: O. C. I'abpuensn, U. I'. Octpoymos, E. E. Octpoymosa). 400 c.
XUMHUYECKUH SKCIIEPUMEHT B 11KoJ1e. bazoBbiit ypoBens. 10 kimacce (aBropsl: O. C.
I"abpuensn, JI. I1. Batnuna). 208 c.

Tetpaap 1715 OLIEHKH KauecTBa 3HAHUH 10 XxuMuu. ba3zoBelit ypoBenb. 10 kiacc

(aBTopst: O. C. I'abpuensn, A. B. Kynmosa). 112 c.

11 KIIACC

Metoanueckoe nocodue. ba3oselii yposens. 11 knace (aBtopsl: O. C. I'abpuenss, C.
A. Cnankos). 160 c.

Kuura mis yunrens. ba3oBslii yposens. 11 knacce (aBtopsl: O. C. I'abpuensn, U. T.
Octpoymos, C. A. CrnaakoB). 272 c.

PaGouas Tetpans. basoslii ypoBens. 11 knacc. (aBropsr: O. C. I'abpuensu, C. A.

Cnankos). 176 c.



e KontponpHble u npoBepouHble padoThl. ba3oBslii yposens. 11 kitace (aBropsl: O. C.
labpuensu u ap.). 224 c.

e OOmas xumMus B TeCTax, 3aja4ax, ynpaxHenusx. 11 kmacc (aBtopsi: O. C.
lNabpuensu, U. I'. Octpoymos, A. I'. Beenenckas). 304 c.

o Xwumuueckuil sKcniepuMeHT B mikoje. 11 kmacc (aBroper: O. C. IN'abpuensn, U. T
OctpoymoB). 208 c.

e Terpaap I OUECHKU KaueCTBA 3HAHUM MO XuMHH. ba3oBbIil ypoBeHs. 11 knacc

(aBTopsl: O. C. I'abpuensy, A. B. Kynuosa). 112 c.

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU
WUHTEPHET
e http://www.chemnet.ru ['azeta «Xumus» u callT [u1s yuurens «51 uay Ha ypox
XUMHH
e http://him. 1september.ru Enunas xomnexkuust LIOP: [IpeameTrHas komiexius
«XHUMUA»
e http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4HbBIC
sKcriepuMeHThl: xumus. Komnekius Poccuiickoro o0mieo0Opa3oBaTeab»HOTO opTaja
e http://experiment.edu.ru AJIXUMUK: caiit JI.}O. Anuk6epoBoit
e http://www alhimik.ru Becepoccuiickas onummnuaza mKoJIbHUKOB 10 XUMUH
e http://chem.rusolymp.ru Opranudeckast XUMHS: ICKTPOHHBIN YIYEOHHK I CpeHEN
TITKOJTBI
e http://www.chemistry.ssu.samara.ru OCHOBbI XUMHH: dJIEKTPOHHBIA Y4eOHUK
e http://www hemi.nsu.ru OTKpBITBII KOJUIeK: XUMHUS
e http://www.chemistry.ru /luctanuimoHHasi OTUMIIHAIA IO XUMUH:

TeHeKOMMYHI/IKaHI/IOHHHﬁ 06pa30BaTeJIBHBII>'I IIPOCKT



