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HHOACHUTEJBbHAA 3AIIUCKA

Pabouas mporpaMMa MO XMMHH  COCTaBJICHa B COOTBETCTBHH C TPEOOBaHUSIMU
®denepallbHOTO TOCYIaPCTBEHHOTO 00Pa30BaTEIHLHOIO CTaHAApTa CPETHET0 00IIero 00pa3oBaHus,
Ha ocHOBe DexnepanbHON paboueil mporpamMmbl CpelHEro o0Iero oopa3oBaHUs 0 XHUMHH,
OCHOBHOM 00pa3oBaTeIbHON IPOrpaMMbI cpeHero ooiero oopazopanuss MbOY «Illkomna-numeit
No 2.

PabGouass mporpamMma OpHUEHTHpOBAaHA Ha IEJEBbIE MPHOPUTETHI JTYXOBHO-
HPABCTBEHHOT'O Pa3BUTHs, BOCHUTAHUS U COLUAIM3ALMU Yydyaluxcs, cHopMmyiIrpoBaHHBIE B
paboueit mporpamme Bocniutanus MbOY «Illkona-numeid Ne 2.

OcCHOBY MOJIX0/I0B K pa3pabOTKe MPOTpaMMBI IO XUMUH, K OTIPEICIICHUIO OOIICH CTpaTeruu
00ydYeHUsl, BOCIUTAHUS U PAa3BUTHUSI OOYUAIOIIUXCS CPEACTBAMHU y4eOHOTO TMpeaMeTa « XUMUSDY
st 11 xmacca Ha 6a30BOM YpPOBHE COCTaBWIIM KoHLenTyanpHbie nonoxenus GI'OC COO o
B3aMMOOOYCIIOBJICHHOCTH LIeJIeH, cofepKaHus, pe3yIbTaToB 00yueHHUs U TpeOOBaHUN K YPOBHIO
MOATOTOBKHU BBITTYCKHUKOB.

XuMuyeckoe 00pa3oBaHUE, IIOJYy4yaeMOE€ BBITYCKHHKaMu  0O0LIe00pa3oBaTeabHOM
OpraHM3aliy, SBISIETCS HEOTheMJIEMOM YacThlo uX oOpa3zoBaHHOCTH. OHO  CIHYXHUT
3aBEpIIAIOIIUM 3TAllOM pealu3aliid Ha COOTBETCTBYIOLIEM eMy 0a30BOM YPOBHE KIIHOYEBBIX
[EHHOCTEH, MPUCYIINX 1IETOCTHOM CUCTEME XUMUYECKOT0 00pa30BaHUsl. DTU IIEHHOCTH KaCcaroTCs
MO3HAHUS 3aKOHOB TPUPOJIBI, (POPMHUPOBAHKSI MHUPOBO33PEHUS M OOIICH KyJIbTYphl YEIIOBEKA, a
TaK)Ke SKOJIOTMYECKH OOOCHOBAHHOTO OTHOIIEHHUS K CBOEMY 3J0POBbIO U MPUPOAHON cpele.
Peanusyercs xumuueckoe oOpa3oBaHue OOydYalOIIUMXCS Ha YpPOBHE CPEAHEro OOIIero
00pa3oBaHus CpeCTBAMH YYEOHOTO TIpeaAMeTa « XUMHUS», COJIEP)KaHUE U TTOCTPOEHHUE KOTOPOTO
OTpeNieJIEHbl B MPOTpaMMe MO XUMHUHU C Y4€TOM CHelU(UKU HAYKH XUMHH, €€ 3HAUCHHUS B
MO3HAHUM TPHUPOJIBI U B MaTePUAIbHON KM3HU OOIIECTBa, a TakKe ¢ Y4€TOM OOIIMX Lielel u
MPUHIIMIIOB, XapaKTePU3YIOIIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpETHEro OOIIero
oOpa3zoBanus B Poccuiickoit denepanuu.

XuUMHS KaK 2JIEMEHT CHCTEMbl €CTECTBEHHBIX HAYK HTPAET 0COOYIO POJb B COBPEMEHHOM
UBUJIM3AIMH, B CO3/JIaHUM HOBOW 0a3bl MaTepHalbHON KynbTyphl. OHa BHOCHT CBOM BKIal B
dbopMUpOBaHUE PALMOHATIEHOTO HAYYHOTO MBIIIICHUS, B CO3JaHHE IIEJIOCTHOTO MPEICTaBICHUS
00 OKpY’KaroIIeM MUPE KaK O €IMHCTBE MPUPOIBI U YeTIOBEKA, KOTOpOoe GOPMHUPYETCSl B XUMHUH Ha
OCHOBE TIOHMMAaHUs BEIIECTBEHHOTO COCTaBa OKPY>KAIOIIEr0 MHUpPA, OCO3HAHHUS B3aWMOCBSI3U
MEXJIy CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH OOJIACTSIMHU MPUMEHEHHUS.

TecHo B3aUMOAEICTBYS C APYTMMHU €CTECTBEHHBIMHM HayKaMH, XMMUS CTajla HEOThEMIIEMOM
YaCThI0O MHUPOBOU KYJBTYPBI, HEOOXOJUMBIM YCJIOBHEM YCHEITHOTO TPYJa W >KH3HU KaxXIO0TO
yieHa oOmiectBa. CoBpeMeHHass XHMMHS KaKk HayKa CO3MJareibHas, KaK HayKa BBICOKHX
TEXHOJOTHIl HalpaBJeHa Ha pelIeHHe I00ATbHBIX NPOOJIIeM YCTONYMBOTO Pa3BUTHUS
YeJI0OBEYeCTBA — CHIPbEBOM, SJHEPTETUYECKOM, TUIIIEBOM, SKOJIOTUIECKON OE30MaCHOCTH U OXPaHbI
3JI0POBBSI.

B coorBercTBMM ¢ OOMIMMHU IEISIMH W TPUHIUMIIAMH CpeIHEro oOmero oOpa3oBaHUs
conmepxkanue mpeamera «Xumus» (11 kimacc, 0a3oBbIi YpOBEHb W3YYEHHUS) OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYIbTYPHYIO MOATOTOBKY OOYYalOUIUXCs, HEOOXOIUMYIO UM IS
BBIPAOOTKH MHUPOBO33PEHUYECKUX OPHUEHTHUPOB, YCIENIHOTO BKIIOYCHHUS B JKU3HB COIMYMA,
MIPOJIOJDKEHHSI 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEMOCPECTBEHHO C XUMHUEH.

CocCTaBISIOMMMHU MPEAMETa « XUMUSD) SBISIOTCS 0a30BbIe KYypCHI - «OpraHndecKast XUMHUS)
1 «OO011as 1 HEOPraHUYECKAask XUMUSD», OCHOBHBIM KOMITOHEHTOM COJICPIKAHHSI KOTOPBIX SBIISIOTCS



OCHOBBI 0a30BOY HAYKH: CHCTEMa 3HAHUMU 110 HEOPTaHUIECKON XMMUH (C BKIIOUECHHUEM 3HAHUH U3
oOrielt XuMHUM) U opraHuyeckoi xumun. @opMupoBaHue TaHHON CUCTEMbI 3HAHUH MTPU U3yUYCHUN
npeaMera o0ecrneynBacT BO3MOKHOCTh PACCMOTPEHUSI BCETO MHOT000Opa3usi BEIIECTB HA OCHOBE
OOLINX MOHSTHIA, 3aKOHOB ¥ TEOPUN XUMHUH.

CrtpykTypa comepkanus KypcoB — «Opranndeckas xumus» u «O01as 1 Heopranuyeckas
XUMUS» chopMHpOBaHA B MPOTpaMMe 1O XMMHH Ha OCHOBE CHCTEMHOIO IMOAX0J/a K M3yUEHUIO
y4eOHOro Marepuana W OOYCIIOBJICHA HCTOPUYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHWHA Ha
ONpENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B Kypce OpPraHMYeCKOM XHUMHU BEIIeCTBa
paccMaTpUBaKOTCS Ha YPOBHE KIIACCUUECKOW TEOPUU CTPOCHHUSI OPraHUYECKUX COCIUHEHUM, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U BJCKTPOHHBIX MPEACTABICHUN O CTPOCHUU BEIIECTB.
Cenenusi 00 M3y4aeMbIX B Kypce BEIIECTBaX MAIOTCS B PAa3BUTUU — OT YIJIEBOJAOPOJOB IO
CIIOKHBIX OMOJIOTUYECKH AaKTHUBHBIX COEAMHEHHMH. B Kypce opraHuueckoil XMMHUU MOJTY4aroT
pa3BuTHE CPOPMHUPOBAHHBIE HA YpOBHE OCHOBHOIO 0OIIEro oOpa3oBaHUs MepBOHAYaJIbHBIC
MIPEJICTABICHHUS] O XUMUYECKON CBSI3H, KJIACCH(PUKAITMOHHBIX PU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOICTB BEILIECTB OT UX CTPOCHHUS, O XUMUYECKOW PEAKIUH.

[Ton HOBBIM yriioM 3peHus B IMpeaMere «XuMus» 0a30BOr0 ypOBHS paccMaTpUBaeTCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHHs TEOPETHYECKHM MaTepual u
(haKTOJIOTUYECKHE CBEACHUS O BEIIECTBAX M XMMHYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«O01mas 1 HeopraHWYeCKass XUMUs» OOYYAIOIIMMCS MPEIOCTABISIETCS BO3MOXKHOCTh OCO3HATH
3HaYEHHE TMEPUOJNYECKOr0 3aKOHA C OOMIETEOPEeTUYECKMX U METOJIOJIOTMYECKUX TMO3HIIMIA,
Iy0Ke TMOHSATh HUCTOpUYECKOoe H3MeHeHHe (YHKIUN 3TOro 3akoHa — OT oOoOmiaromeil 1o
OOBSACHSIONIEN U TPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHUM O BAKHEHMIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHUH, a TAKKE 0 XUMUYECKUX PEAKLMIX, UX CYITHOCTH M 3aKOHOMEPHOCTSIX MPOTEKaHUS
JononHsaercss B Kypcax 10 wm 11 kiaccoB »ineMeHTaMu COJAEpKaHUS, HMMEIUUMU
KYJbTYPOJIOTHYECKUA W TPHUKIAJAHOW XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAaHHIO
B3aUMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B TO3HABATEIBLHOU U
MPAKTUYECKON JEesTeNbHOCTA YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHS K TMpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTUUECKUX MPUIOKEHUN XHUMHH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOIIECTBEHHO M JIMYHOCTHO 3HAYMMBIX MpoOiemMax, CBSI3aHHBIX C XUMHEH,
KPUTUYECKH OCMBICITUBATh MH(OPMAIIMIO U MPUMEHSTH €€ NJIsl TOMOJHEHUsI 3HAHUMN, pelIeHus
MHTEJUIEKTYaJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIEI0BATENbCKUX 3adad. B menom comepxanue
ydaeOHOro mpenMeTra « XuMUs» JaHHOTO YPOBHS U3y4€HHUs OPUEHTHPOBAHO HAa (OPMUPOBAHUE Y
00yJaronMxcsi MUPOBO33PEHUYECKON OCHOBBI JIJisi TOHUMaHUsI (GUITOCOPCKUX MM, TaKUX KaK:
MaTepHaIbHOE €TMHCTBO HEOPTAaHWYECKOTO W OPTaHUYECKOTO MUpPA, O0YCIOBIEHHOCTh CBONCTB
BEILECTB UX COCTABOM U CTPOCHHEM, IO3HABAEMOCTh MPUPOJIHBIX SIBJICHUIN MyTEM 3KCIIEPUMEHTA
U pElIeHUsS TPOTHBOPEUUN MEXKTy HOBBIMU (PaKTaMH U TEOPETUYECKUMHU MPEANOCHIIKAMH,
OCO3HAaHHE POJIM XMMHUHU B PEUICHUH IKOJIOTUYECKUX MpoOIieM, a Takke MpodieM cOepexeHus
HYHEPTETUUYECKHUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI M MaTepUAaJIOB.

B mane pemieHus 3a1a4 BOCUTAHUS, Pa3BUTHI U COITMANIN3AIMU 00YUYaIONTUXCSA IPUHSATHIE
IporpaMMoil M0 XMMHHM TOAXOJbl K ONPEIEICHUI0 COAEP)KaHHUS U TOCTPOEHUs IpeaMeTa
IpelycMaTpuBaloT (POPMUPOBAHUE YHHUBEPCAIbHBIX YUEOHBIX AECUCTBUN, MMEIOLUX 0a30BoOe
3HAUYCHHWE Ul PaA3IMYHBIX BHUJOB JIEATCILHOCTH: pEIIeHUs MpoOjeM, TMOWCKa, aHalu3a W
o0paboTku uHPOpPMAIUK, HEOOXOMUMBIX Ml TPUOOPETEHHs] OMbITa MPAKTUYECKOH U
MCCJIEI0BATENbCKON IEATETbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B IO3HAHUU XUMUHU.



B npakTuke npenosaBaHusi XMMHH KaK Ha ypOBHE OCHOBHOT'O 00I1Iero 0Opa3oBaHus, TaK U
Ha YPOBHE CpETHETO 0011Iero 00pa3oBaHusl, TP OMPEICIICHUN COEPKATEIILHON XapaKTePUCTUKU
nejael M3ydeHus: MpeJMeTa HampaBlICHUEM [EePBOCTEIICHHOW 3HAYMMOCTH TPAAUIIMOHHO
npu3Haércss (HOpPMUPOBAHME OCHOB XUMHUYECKOW HayKHM Kak O0OJacTH COBPEMEHHOTO
€CTECTBO3HAHMUS, MPAKTUYECKOM IeATEeIbHOCTHU YeJIOBEKa U KaK OJJHOTO U3 KOMIIOHEHTOB MUPOBOM
KylbTypbl. C METOAMYECKON TOUKHM 3pPEHMSI TaKOM IOAXOJ K OIPENEICHMIO Leseld U3ydyeHUs
MpeIMETa SIBJISIETCS BIIOJIHE ONPABIAHHBIM.

CornacHO NaHHOM TOYKE 3pEHUs TJIABHBIMH IIEJIIMU HU3Y4YeHHUS IpeaMmeTra «XHUMHS» Ha
6a3o0BoM ypoBHe (11 KI1.) SABISAIOTCS:

e (QopmMupoBaHHE CHCTEMbl XUMHUYECKHMX 3HAHWH KaK BaKHEHIECH COCTaBISIONIEH
€CTECTBEHHO-HAYYHOW KAPTHUHBI MHUpPA, B OCHOBE KOTOPOH JIeKaT KIFOUEBHIEC MOHSITHS,
(dyHIaMEHTAJIbHBIE 3aKOHBI M TEOPHH XHWMHHU, OCBOCHHUE S3bIKA HAyKH, YCBOCHUE W
MOHMMAaHHUE CYIIHOCTH JIOCTYINHBIX O0OOOIIEHHUH MHUPOBO33PEHUECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEN WX PA3BUTUS U CTAHOBJIICHHUS;

e (GopMHpPOBAHHME U PA3BUTHE MPEACTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U
XUMHUYECKHX peakluid, HeOOXOMUMBIX ISl MIPHUOOPETEHUsI YMEHUI OpUEHTHUPOBATHCS B
MHUpE BEIIECTB U XUMUUECKHUX SIBJICHUHM, UMEIOIIUX MECTO B MPUPOJIC, B MPAKTUYECKON U
IMOBCEAHEBHOM XKU3HU;

® pa3BUTHE YMEHHA U CHOCOOOB JEATENBHOCTH, CBS3aHHBIX C HaONIOJCHUEM U
OOBSICHEHHEM XUMHUYECKOTO JKCIEPUMEHTa, COOJIOJCHHEM NpaBWiI Oe301acHOro
oOpallieHus ¢ BEIIeCTBAMHU.

Hapsiny ¢ aTuM, conepkarenbHasi XapakTepUCTUKa LieJe U 3aJa4 U3y4eHHus MpeaMeTra B
mporpamMme Mo XMMUU YTOYHEHa U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMU ITPUOPUTETAMU B
cucTeMe cpeaHero oomiero oopasoBanus. CeroaHs B MPENoiaBaHUN XUMUU B OOJBIIECH CTENeHN
OTJa€TCs MPEANOUTEHUE TIPAKTHUECKONH KOMIIOHEHTE COJIep:KaHusl 00yUYeHHsI, OPHEHTUPOBAHHOMN
Ha TOJITOTOBKY BBIMYCKHHKA OOIIE00pa30BaTeIbHON OpraHHU3alliH, BIAJCIONIET0 He HaOOpOM
3HaHUHN, a (PYHKIMOHAIBHOW TPAMOTHOCTBIO, TO €CTh CIOCOO0AMH M YMEHUSMH aKTHBHOTO
MOJIyYEHUS 3HAHUM ¥ IPUMEHEHHUS UX B pEeaTbHOM JKU3HU IS PEIICHHS TPAKTHYSCKUX 3a/1a4.

B cBf3M Cc 3TMM 1OpH HM3y4YEHHHM MpeaMera «XUMHUsD JTOMUHUPYIOIIEEe 3HAYeHHUE
MPUOOPETAIOT TaKue IeNU U 33/1a4H, KaK:

azlanTaius 00yJarmuxcs K yCIOBUSIM JUHAMUYHO Pa3BUBAIOIIETOCST MUpa, (HOpMUPOBaHUE
MHTEJJIEKTyaJIbHO Pa3BUTOW JIMYHOCTH, TOTOBOM K caM000pa3oBaHHUIO, COTPYJIHUYECTBY,
CaMOCTOSITEJIbHOMY TMPUHATHIO TPAMOTHBIX PEHIEHUN B KOHKPETHBIX JKU3HEHHBIX CHUTYalMSX,
CBSI3aHHBIX C BEILIECTBAMH U UX IPUMEHEHUEM,;

dbopMupoBaHre y O0OydYaroIIMXCS KIIIOUEBBIX HAaBBIKOB (KJIIOUEBBIX KOMIIETEHIIMN),
MMEIOIINX YHUBEPCAIBHOE 3HAUEHUE JJI PA3IUYHBIX BUOB JEATEIBHOCTH: PEIICHUs MPoOIIeM,
MoWcKa, aHaiu3a U 00paboTku WHGPOpPMAIMK, HEOOXOAMMBIX Ui TPUOOPETEHHS OIbITa
JeATEeTbHOCTH, KOTOpasi 3aHMMAaeT BaXHOE MECTO B MO3HAHWU XMMHH, a TaKKe AJI1 OLEHKH C
MO3UIIMHA IKOJIOTHYECKON 0€30TIaCHOCTH XapaKTepa BIMSHUS BEIIECTB M XMMHYECKUX TTPOIIECCOB
Ha OpPTraHu3M YeJIOBeKa U IPUPOJIHYIO CPEdy;

pa3BUTHE MO3HABATEIILHBIX WHTEPECOB, MHTEIICKTYalbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
00y4JaromuXcsl: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOpPETaTh HOBBIE 3HAHUSA 10 XUMHH B
COOTBETCTBUU C )KU3HEHHBIMU TIOTPEOHOCTSIMH, UCIIOJIH30BATh COBPEMEHHBIC HH(POPMAIIIOHHBIE
TEXHOJIOTHH JJIs MIOWCKA M aHaIN3a YYeOHON U HayIHO-TIOMYJISIPHOW HHPOPMAIIUA XUMHUIECKOTO
CoZIepKaHUs;



(dbopMHpOBaHUE U Pa3BUTHE Y OOYYAIOIIMXCS aCCOIIMATUBHOTO U JIOTMYECKOTO MBIIIUICHUS,
HaOJI0AAaTEIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NIPU TUIAHUPOBAHUHU U TIPOBEJCHUN XUMHYECKOTO SKCIIEPUMEHTA;

BOCIIUTaHKE Y 00yUaroMuXxcst yOSKIEHHOCTH B TyMaHUCTHYECKON HATIPABJICHHOCTH XHMUH,
e€ BaKHOW pOJM B PEUICHUU TIIOOAIBHBIX NPOOJIEM PalMOHAIBLHOIO MPHPOIONOIB30BAHHMS,
MIOTIOJTHEHHUST YHEPTETHYECKUX PECYpCOB M COXPAHEHUS IMPHPOTHOTO PAaBHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEPEeKHOTO OTHOIICHUS K MPUPOJIE U CBOEMY 3[I0POBbIO, @ TAKXKE MPHOOPETEHUS
OIIBITA MCIIOJIb30BaHMsI TIOJTYYCHHBIX 3HAHUN JIJISl IPUHATHUS TPAMOTHBIX PEIICHHH B CUTYaIUsX,
CBSI3aHHBIX C XUMUYECCKUMHU SIBIICHUSIMH.

B y4yeOHOM maHe cpemHero oOmero o0pa3oBaHus NpeaMeT «XHUMHUsD» 0a30BOTO YPOBHS
BXOJIMT B COCTaB MPeIMETHOIN 00sacTu «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OO01mee Ynciio 9acoB, OTBEAEHHBIX U M3YYCHHs XUMHH, Ha 0a30BOM YPOBHE CPEIHErO
obmero oopa3oBanus, coctapisieT B 11 kimacce — 34 gaca (1 yac B Heneno).



11 KUIIACC
OBLIAS U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne 0OCHOBbI XUMHH

XuMmudeckuii dmeMeHT. AToMm. Snmpo aroma, H30TOMNBI.  ODJIEKTpOHHAs 000J0YKa.
DHepreTHyeckue YpoBHH, MOIYPOBHU. ATOMHBIC OpOUTaNH, S-, P-, d- anemeHTsl. OCOOCHHOCTH
pacripesielieHus] AIEKTPOHOB MO OpOUTANIIM B aToOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas: KOH(GUTYpalKs aTOMOB.

Ilepnonnueckuit 3akoH u Ilepmoamueckass cucremMa xumudeckux siemeHtoB J[. .
MengeneeBa. CBsA3b NEpPUOAMYECKOTO 3akoHAa M Ilepmonnyeckoil CHUCTEMBI XHUMHUYECKHX
anemenToB J[. Y. MenneneeBa ¢ COBPEMEHHOUN TeOpHEW CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XMMHUYECKHUX 3JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CII0KHBIX BEIIECTB
10 Tpynnam 1 nepuojam. 3HadeHUue NePUOIUYECKOro 3aKOHA B Pa3BUTHH HAYKH.

Ctpoenue BemiecTBa. XHMMHUYECKass CBsI3b. BUIbI XUMHUYECKON CBs3U (KOBAJICHTHAs
HETOJISIpHasl W TIOJISIpHAsl, WOHHAs, MeTaJutmdyeckas). MexaHu3Mbl 00pa30BaHUS KOBAJICHTHOMN
XUMHUYECKON CBsi3U (OOMEHHBIA M JTOHOPHO-aKLENTOPHBIN). BomopoaHas cBsi3p. BaneHTHOCTD.
DIIEKTPOOTpULIATENbHOCTh. CTeneHb OKHUCIIeHUs. VIOHBI: KATHOHBI U AaHUOHBI.

BemiectBa MOJEKyJIIpHOTO U HEMOJIEKYJIIPHOTO CTPOEHUS. 3aKOH IOCTOSHCTBAa COCTaBa
BellecTBa. THIbl KPUCTAUIMYECKUX PEUIETOK. 3aBUCUMOCTb CBOWCTBAa BELIECTB OT THIIA
KPUCTAJUIMYECKON PEeIETKH.

[lonsiTue o aucnepcHbIX cucreMax. VICTUHHBIE U KOJJIOMIHBIE pacTBOPbL. MaccoBas 10Jist
BEILIECTBA B paCTBOPE.

Knaccugukarus HeopraHmaeckux coeinHennii. HomeHkiatypa HeOpraHn4eCKux BEIIeCTB.
['eHeTnyeckas CBS3b HEOPraHMYECKUX BEILECTB, IPUHAUICKAIINX K PA3IIMYHBIM KIIaCCaM.

Xumuyeckas peakius. Knaccudukaius XUMHYECKHX pEaKIUid B HEOPTraHUYECKOW u
OpraHMYECKON XMMHUHU. 3aKOH COXPAHEHHSI MACChI BELLECTB, 3aKOH COXPAHEHUS U MPEBPALICHUS
SHEPrUM NMPU XUMUYECKUX PEAKIUIX.

CKOpoCTh peakiuu, €€ 3aBUCUMOCTh OT pa3iuyHbIX (akTopoB. OOpaTHMble peakluu.
XnMmuueckoe paBHOBecHe. DaKTOpbl, BIUAIOIME HA COCTOSHHUE XMMHUYECKOTO PaBHOBECHS.
ITpunnun Jle Hlatense.

OnekrponauTnueckas auccouuanus. CuibHble M cialOble 31eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KUCIAs, HEUTpaJIbHAsl, IEJTOYHAs.

OKHCIUTENBHO-BOCCTAHOBUTEIIBHBIE PEAKIIMH.

OKCepUMEHTAJIbHbIE METO/bl M3yU€HHUsl BEIIECTB U UX IPEBpalllEeHUil: JIeMOHCTpalus
tabmui «lleprognyeckas cuctema xumudeckux saemeHToB [[. U. MenneneeBa», m3zyueHue
MoJeNiell  KPUCTANIMUYECKUX PpeIIETOK, HAOMIOJCHWEe U OINUCaHWe JeMOHCTPAIlMOHHBIX U
7a00paTOPHBIX OMBITOB (pa3joXKeHHWe MEepOKCHIAa BOJIOpOJa B MPUCYTCTBUHU KaTalu3aTopa,
oTpefieNieHue Cpe/ibl pacTBOPOB BEIECTB C MOMOUIbI0 YHHBEPCAILHOTO MHIUKATOPA, pEeaKluu
MOHHOTO OOMEHa), MpoBe/leHHuEe MpPaKTHUecKOol paboThl «BiusHue pa3nuuHbIX (aKTOPOB Ha
CKOPOCTb XUMHUYECKOU PEAKIIUNY.

Pacuérnbie 3a1aun.

Pacuérbl mo ypaBHEHUSIM XMMHUECKHUX PEAKIMH, B TOM YUCIIE TEPMOXHUMHUYECKHUE PACUETHI,
pacuéThl ¢ UCTIOJIB30BAHUEM MOHATHUS «MACCOBAs A0S BEIIECTBAY.

Heoprannveckass Xumus



Hewmeramnsl. [lonoxenne Hemetaion B [leproanueckoii cucteme XUMHUYECKUX 3JIEMEHTOB
J. U. MenneneeBa u 0coOGHHOCTH CTPOCHHUS aTOMOB. DU3HUECKHE CBONCTBA HEMETAJUIOB.
AJToTponusl HEMETauIoB (Ha MpUMepe KUCIOPoia, cepsl, hocdopa U yriepoaa).

XVUMHYECKHE CBOMCTBAa BaKHEHIIMX HEMETauIoB (TajoreHoB, cephl, a3oTa, docdopa,
yIIepoaa U KPEMHHUA) U UX COEAMHEHUN (OKCHI0B, KUCIOPOICOIEPKAIINX KUCIOT, BOJOPOIHBIX
COCIMHEHU).

IIpuMeHeHre Ba)KHEUIINX HEMETAJUIOB U UX COCIUHEHUMN.

Mertamnel. [lonoxenne metamioB B [lepuoandeckoil cuctemMe XMMUYECKUX AJIEMEHTOB /l.
U. MenneneeBa. OCOOCHHOCTH CTPOCHHUS 3JIEKTPOHHBIX 000JI0UYEK aTOMOB MeTauioB. Obuiue
¢usnueckue cpoiictBa MeTauioB. CIUIaBbl METAIIOB. DJIEKTPOXUMHUYECKUU DS HampsHKeHUH
METaJIOB.

XWMHYECKHE CBOWMCTBA BAXKHEUINIUX METAJUIOB (HATPUH, KaJWid, KaJdbIlMd, MAarHUM,
ATIOMUHUM, IUHK, XpPOM, KeJle30, MeJlb) U UX COCTUHEHHH.

O6mme crocoObI moTydeHusI MeTaIUIOB. [I[puMeHeHne MeTallIoB B OBITY M TEXHUKE.

DKCIEPUMEHTAIbHBIE METOJbl H3YUYEHHUS BEIIECTB U HMX TMPEBPALICHUN: HU3YYCHHUE
KOJUIEKIIUU «MeTasibl U CIUIaBby, 00pa3lioB HEMETAIUIOB, PELICHHE SKCIIEPUMEHTANIbHBIX 3314,
HAOMO/ICHUE U OINHCAaHUE JAEMOHCTPALMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aUMOJEHCTBUE
TUAPOKCHIA ATFOMUHUS C PACTBOPAMH KHUCJIOT M IIEJIOYEH, KAUeCTBEHHBIC PEAKIIUU Ha KaTHOHBI
METaJlIOB).

PacuérHrble 3amaumn.

Pacuétel Macchl BemecTBa niik 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
WM 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIIMH BEIIECTB, pacu&Thl Macchl (00bEMa, KOJTUYECTBA
BEII[ECTBA) MIPOYKTOB PEAKIIMU, €CIIU OJIHO M3 BEIIECTB UMEET MIPUMECH.

XuMHUA 4 KU3Hb

Ponp xuMuu B o0ecriedeHrnr 9KOJIOTHYECKON, YHEPTreTHUECKON 1 MUIIEBOM 0€30MacHOCTH,
pa3BuTHUU MeAUIUHEL. [[oHATHE 0 HAYYHBIX METO/IaX MO3HAHUS BEIIECTB U XUMHUYECKUX PEaKITUH.

[IpencraBnenus 06 00X HAYYHBIX TPUHITUTIAX TPOMBITIUIEHHOTO TTOJTYYSHHS BAXKHEUIITUX
BEILECTB.

YenoBeK B MHUpE BEUIECTB M MAaTEpPHANOB: BaKHEHIIME CTPOUTENIbHBIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepualibl, KPacku, CTEKJIO, KepaMuKa, MaTepuaibl i SJICKTPOHUKH,
HaHOMAaTEPHAJIbI, OPTAaHNYECKUE U MUHEPAIbHBIC yI00PECHHUS.

XUMHS U 3]I0pOBbE YEIIOBEKA: MpaBHJIa MCIOJIb30BAaHUsS JIEKAPCTBEHHBIX IPENaparoB,
npaBuiia 6€30MacHOTO HCIOIb30BaHUS MPEnapaToB OLITOBOM XUMHUU B TIOBCETHEBHOM JKU3HH.

MexnpeameTHbIE CBSI3H.

Peanuzamus MeXIpeIMeTHbIX CBS3eH MpH U3YYEHHH OOIEel U HeOpraHMYecKoil XMMUU B
11 xmacce ocyIiecTBIsETCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHSITHH,
TaK W MOHSTHH, SBISIOUUXCS CUCTEMHBIMH JJIsi OTAENIbHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
KA.

OO0mIre ecTeCTBEHHO-HAYYHBIC TTOHSATHS: HAYYHBIN (DaKT, TUTIOTE3a, 3aKOH, TEOPHs, aHATH3,
CUHTE3, KIacCHU(UKalus, MNEePUOAUYHOCTh, HAOMIOACHHUE, SKCIEPUMEHT, MOJICIHUpPOBaHHE,
U3MEpPEHUE, SABJICHHE.

®dusnka: Marepus, SHEPTHs,, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, WOH, H30TOII,
PaIMOAaKTUBHOCTh, MOJICKYJIa, SHEPTETHUYECKUI YpOBEHb, BEIIECTBO, TEIO, 00BEM, arperatHoe
COCTOSTHUE BEIIeCTBa, PU3NYECKUE BEIMUYUHBI U €IMHULIBI KX U3MEPEHHS, CKOPOCTb.

buonorus: kimerka, opraHu3M, JKOocHCTeMa, Ouocdepa, MakKpo- M MHKPOIIEMEHTHI,
BUTaMUHBI, 0OOMEH BEIIECTB B OpraHU3Me.



['eorpacdusi: MuHepasbl, TOPHBIE IOPO/IbI, MTOJIE3HBIE HCKOTIAEMbIE, TOILTUBO, PECYPCHI.
TexHONMOrUsl: XUMUYECKAasl MPOMBIIIJIEHHOCTh, METAJUTYPIHsl, IPOU3BOJICTBO CTPOUTEIBHBIX

MaTcpurajioB, CEIbCKOXO3IHCTBEHHOE IMponu3BOACTBO, nuIcBasa MPOMBIIIJICHHOCTD,
@apMaHeBTquCKaH IMPOMBIINIJICHHOCTD, IIpOU3BOJACTBO KOCMETHYCCKUX Impemnaparos,
IMPOU3BOJACTBO KOHCTPYKIMOHHBIX MaTrc€puraiosB, QJICKTPOHHAsA IIPOMBINIJICHHOCTD,

HaHOTCXHOJIOTHH.



INTAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHWH HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yJbTaTaM OCBOCHUS OOYYArOIIUMUCS
IpoTrpaMM CpPEAHEro OOIIero oO0pa3oBaHHs (JIMYHOCTHBIM, METANPEIMETHBIM U TPEJAMETHBIM).
Hayuno-mMeronnyeckoil OCHOBOM i pa3pabOTKU IUIAHUPYEMBIX pPE3yJbTaTOB OCBOCHUS
MPOrpaMM CpeHEro 00IIero 00pa3oBaHus ABISETCS CUCTEMHO-IEATEIbHOCTHBINA MOIXO/.

B cooTBeTcTBUM C CHUCTEMHO-JESTEIBHOCTHBIM IOAXOJOM B CTPYKTYpE JIMYHOCTHBIX
PEe3yIbTATOB OCBOCHHUS MPEIMETa « XUMHsD Ha YPOBHE CPETHETO 00IIero 00pa3oBaHusl BbIICICHBI
CJIETyIOIINE COCTABIISIOIINE:

OCO3HaHHE O0YYaIOUIMMUCS POCCUHCKON TpaKIAHCKOM HACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSTEIIbHOCTH M CAaMOOTIPEICIICHUIO;

HAJIMYHE MOTUBAINH K 00yUEHHIO;

[[EJICHAIIPABICHHOE PAa3BUTHE BHYTPEHHUX YOCSKICHHH JTUYHOCTH HA OCHOBE KITFOUEBBIX
[EHHOCTEH ¥ UCTOPUUYECKUX TPAAULINNA 0a30BOM HAYKU XUMUU;

TOTOBHOCTh M CHOCOOHOCTH OOYyYalOMIMXCSl PYKOBOJCTBOBAaTHCSI B CBOCH AEATEIHHOCTH
[ICHHOCTHO-CMBICJIOBBIMH ~ YCTAHOBKAaMH, NPUCYUIMMH IEJIOCTHOH CHCTEME XHMHUYECKOTO
o0Opa3zoBaHus;

HAJIM4YUE TPABOCO3HAHUS DKOJOTUYECKOW KyJNbTYpbl U CIOCOOHOCTH CTaBUTh LIETH U
CTPOWTH )KU3HEHHBIC TIAHBI.

JIMYHOCTHBIE PE3YIIBTATHl OCBOCHHS MPEIMETa « XUMHSD JOCTHTAIOTCS B €IMHCTBE YIEOHOMH
U BOCIIUTATEIbHOM JEATENbHOCTH B COOTBETCTBUU C TYMAHHUCTHUECKUMH, COLIMOKYJIbTYPHBIMH,
JYXOBHO-HPABCTBEHHBIMU IIEHHOCTSAMHU U HJeajJaMHU POCCHUICKOr0 TI'pa)<IaHCKOro OOILEeCTBa,
NPUHATHIME B OOIIECTBE HOpPMaMH M TMPAaBHJIAMU TMOBEICHHS, CIOCOOCTBYIOUIMMHU MpoIeccam
CaMOTIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBIICHHSI IMYHOCTH OOYJAOITIXCSI.

JIMuHOCTHBIE Pe3yJbTAaThl OCBOCHUS NMpenMeTa «XUMUS» OTpaxaroT cOpPMHUPOBAHHOCTh
OTIbITA IT03HABATEIbHON U PAKTUYECKOH AEATEIbHOCTH 00YYaIOLIMXCS IO peaTn3aliiy MPUHSITHIX
B OOIIIECTBE IEHHOCTEH, B TOM YHCIIC B YACTH:

1) rpamaaHCKOro BOCIIMTAHUS:

0CO3HaHMsI O0YYAIOIUMHKCS CBOMX KOHCTUTYLIMOHHBIX MpaB U 00S3aHHOCTEH, YBaXKEeHUs K
3aKOHY U MPABOIOPAIKY;

NPEICTaBICHUS O COIHUAIBHBIX HOpPMax M MpaBHJIaX MEXJIMYHOCTHBIX OTHOIICHHH B
KOJIJICKTHBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW EATEIILHOCTH MPH CO3JaHUM YYEOHBIX MPOEKTOB,
peleHnH yueOHBIX U IMO3HABATEIbHbIX 33124, BHINTOJTHEHUN XUMHUYECKUX IKCIIEPUMEHTOB;

CIOCOOHOCTH TIOHUMATh W MIPHHUMATh MOTUBBI, HAMEPEHHSI, IOTHKY W apTyMEHTBI IPYTHX
NIPY aHAJIN3€ Pa3IMYHBIX BUJOB yUEOHOH e TETbHOCTH;

2) IaTPHOTHYECKOT0 BOCIINTAHMSA

[IEHHOCTHOTO OTHOIIEHUS K HCTOPUYECKOMY M HAyYHOMY HACJIECIUI0 OTEUYECTBECHHOMH
XUMUH;

YBaKEHHS K IPOIECCY TBOpYECTBA B OOJIACTH TEOPHH M TPAKTHYECKOTO TMPUMEHEHHUS
XUMHH, OCO3HAHUS TOTO, YTO JOCTHXKEHHsI HAyKH €CTh Pe3yJIbTaT JUIMTENbHBIX HAOJI0JICHHH,
KPOIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSIHHOTO TPyAa YUEHBIX U MPAKTUKOB;



WHTEpECa M I[I03HABATEJIbHBIX MOTHBOB B IIOJIYYEHHHM U MOCIEAYIOUIEM AaHAJINA3E
uH(}OpPMAIIUU O MEePEIOBBIX JOCTIKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMHUU;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMSL:

HPaBCTBEHHOI'O0 CO3HAHMS, STHUYECKOTO MOBEICHHS;

CIIOCOOHOCTH OLIEHUBATh CUTYAIlMH, CBA3aHHbIC C XUMUUYECKUMH SIBIICHUSIMU, U TPUHUMATh
OCO3HAHHBIE PELICHUs], OPUCHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHUBATh CBOE IIOBEICHUE W IOCTYIIKM CBOMX TOBApPHILEH C MO3HUIUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIEACTBUN ITUX MOCTYIIKOB;

4) popMupoBaHUs KYJbTYPbI 310POBbS:

NOHMMaHMUA LEHHOCTeH 310poBOro M 0Oe30macHoro olpas3a KHU3HH, HEO0O0XOIUMOCTH
OTBETCTBEHHOT'O OTHOIIICHUS K COOCTBEHHOMY (DM3MUYECKOMY U TICUXUIECKOMY 37I0POBBIO;

coOnrofeHus MmpaBuil 0€30MacHOro OOpalleHUsl ¢ BeUleCTBaMH B OBITY, MMOBCEAHEBHOU
JKU3HU U B TPYJOBOU J€ATEIbHOCTH;

MOHUMAHUS IIEHHOCTH TMPaBUJ WHIUBUIYAIBHOTO M KOJJIEKTMBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIUAX, YTPOKAIOIINX 3JOPOBbIO U JKU3HU JIIOCH;

OCO3HAHHUA TOCIEJCTBUI M HENPUSATHS BPEIHBIX MPUBBIYCK (YMOTPEOJICHUS aTKOTOJIA,
HApKOTUKOB, KYPEHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKATUBHOM KOMIIETEHTHOCTHU B y4€OHO-HCCIIEIOBATEILCKOM JIESITEIBHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOM U IPYTUX BUIAX ACSITEIbHOCTH;

YCTAaHOBKM HA AaKTUBHOE Yy4YacTHE€ B PEIICHWHU MPAKTUYECKUX 3a/ad COLHUAIbHON
HaIPaBJIECHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUICCKOMY H3YYCHHIO MPOPECCHI Pa3IUIHOrO poja, B TOM 4YHCIE Ha
OCHOBE MPUMEHEHUS TPEIMETHBIX 3HAHUN 110 XUMHH;

YBaXXEHUS K TPYAY, JHOJAM TpyJa U pe3yJibTaTaM TPYI0BOH AESITEIbHOCTH;

TOTOBHOCTHU K OCO3HAHHOMY BBIOOPY MHIMBUAYATBHOM TPACKTOPUH 00Opa30BaHusl, Oy IyIiei
Mpo(eCCUu U pean3alui COOCTBEHHBIX )KU3HEHHBIX TUIAHOB C YUYETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0TMYEeCKOT0 BOCTTUTAHUS

HKOJIOTUYECKU IEJIECO00Pa3HOTO OTHOIICHUS K MPUPOJIC, KaK UCTOYHUKY CYIIIECTBOBAHMS
’KH3HH Ha 3eMIIE;

MOHMMAaHHUA TJI00AILHOTO XapakTepa SKOJIOTHUECKUX MPoOIeM, BIMSHHUS SKOHOMHUYECKHX
MIPOLIECCOB HA COCTOSIHUE MPUPOJHON U COLUATBHON CpEIbl;

OCO3HAHUS HEOOXOJAMMOCTU MCIIOIB30BAHUS JOCTIKEHUM XUMUU JJI PEIICHHS] BOTIPOCOB
PaIrMOHAIBHOTO MPUPOIOTIOIH30BAHNS,

AKTUBHOTO HENPUATHS JEUCTBUM, MPUHOCSIIMX BPEI OKPY’KaoIIed MpUPOIHOM cpene,
YMEHHS TPOTHO3UPOBATh HEOIArONMPUSATHBIC JKOJIOTMUYECKUE MOCISACTBHS MPEIIPUHUMAEMBIX
JIEMCTBUN U MPEAOTBPAILLATh UX;

HaJUYMsl PA3BUTOTO HKOJIOTHYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIBTYphI, OIbITa
JEATETbHOCTH  SKOJOTWYECKOM HaNpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATHCS HMH B
MO3HABATEILHON, KOMMYHUKATUBHOMN M COIMATBHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
MIPOTUBOCTOSATH UICOJIOTHH XeMO(DOoOuH;

7) HEHHOCTH HAYYHOI'O MO3HAHUSA:

c(OPMUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIETO COBPEMEHHOMY YpPOBHIO
pa3BUTHUS HAYKU U OOIIECTBEHHOM MTPAKTUKU;



NOHUMAaHMs CHeUM(UKH XUMHHM Kak HayKd, OCO3HaHMA €€ poiu B (OPMHPOBAHUU
paLMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/1aHUH LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaloeM
MHUpE KaK O €IMHCTBE IPHUPOJbI M YEJIOBEKa, B MO3HAHMMU IPHUPOJIHBIX 3aKOHOMEPHOCTEW U
peLeHny IpoodaeM COXpaHEeHHs! IPUPOIHOTO PABHOBECHS;

yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BAXXHOM POJIM B CO3/JaHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIbTYpBI, PEHICHUH TI00aIbHBIX MPOOJIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM,
SHEpPreTM4ecKoil, MNUIIEeBOM UM HKOJOTMYECKOM O0e30macHOCTH, B PAa3sBUTHUHM  MEIMIIMHBL,
00eCreyeHn! yCIOBHUI YCIIEIIHOro TPy ia U 3KOJIOIMYECKH KOM(POPTHOM KU3HU KaXKJOr0 4JeHa
00I11eCTBA;

€CTECTBEHHO-HAYYHOW TIPAaMOTHOCTHM: IIOHUMaHMsI CYIIHOCTHM METOJOB IO3HAHWA,
UCIIOJIb3YEMBbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIIOJb30BaTh MOJy4YaeMble 3HAHUS IS
aHau3a U OOBSACHEHMS SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHUs AenaTb 000CHOBaHHBIE 3aKIIOUEHHS Ha OCHOBE HAyYHBIX (DAKTOB M MMEIOIIMXCS TAaHHBIX
C LIEJIBIO MOJIYYEHUSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CAMOCTOSITEIILHO UCIOJIb30BATh XMMUYECKHUE 3HAHUS JJIS PELICHUs TPpobiieM
B PEAJIbHBIX )KU3HEHHBIX CUTYALMSIX;

MHTEpeca K NO3HAHUIO U UCCIIE10BATENIbCKON AESITEIbHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO U caMOOOpa3oBaHMIO, K
AKTUBHOMY IIOJYYCHMIO HOBBIX 3HAaHUM 10 XMMHMM B COOTBETCTBUM C JKU3HCHHBIMU
HOTPeOHOCTAMY;

MHTEpeca K OCOOCHHOCTSIM TPY/la B Pa3IMYHbIX cpepax nmpodeccHoHaNbHON AeITEeIbHOCTH.

METAINPEIJMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe pe3yJIbTaThl OCBOCHUS YYEOHOTrO MpeaMeTa «XUMHsS» Ha YPOBHE
cpeaHero odmiero 0opa3oBaHus BKIIOYAIOT:

3HauYMMBble 1751 (OPMHUPOBAHMSI MHUPOBO33PEHUS OOYHAIOIIMXCS MEXIUCUUIUIMHAPHBIE
(MexXmpeaMeTHbIe) O0IIeHaAyYHbIE TTOHSITHS, OTPAXKAIOITUE IIEJIOCTHOCTh HAYYHON KapTUHBI MUpa
U crienu(UKy METO/IOB TIO3HAHUS, CIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIECTBO,
DHEPIUs, SBJICHUE, MPOIECC, CHCTeMa, HAYYHBIH (akT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIICA0BaHIEe, HAOI0IeHHE, U3MEPEHHUE, SKCIIEPUMEHT U IPYTHE);

YHUBEPCAJIbHBIE y4ueOHbIe JNENCTBUSA (mo3HaBaTeNbHbIE, KOMMYHUKATUBHBIE,
peryisTHBHBIE), oOecneunBaroniye (GOpMHUpOBaHHE (QYHKIMOHATBHOH TI'PaMOTHOCTH H
COILMAIbHOM KOMIIETEHIMH 00yUarOIIUXCs;

CHOCOOHOCTh  OOYYarONmUXCSA  HMCIOJIb30BaTh ~ OCBOEHHBIE  MEXIMCIUIUIMHAPHBIE,
MHPOBO33PCHUYCCKHUE 3HAHUA W YHHBCPCAJIBHBIC y‘-Ie6HI)Ie )IeﬁCTBHSI B IIO3HABAaTEILHOU U
COLIMAJIbHOM MTPAKTHKE.

MerTanpeIMeTHbIe pe3yJIbTaThl OTPAKAIOT OBJIAJCHUE YHHBEPCAIbHBIMU YUCOHBIMU
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA HeﬁCTBHﬂMH.

OBJ]al]eHI/le YHUBEPCAJIbHBIMHA y‘leﬁHBIMl/l MOo3HaBATC/JIbHBIMU HeﬁCTBHﬂMH:

1) 6a3oBble JIOTHYECKHUE eI CTBHS:

CaMOCTOSITENILHO (OPMYJIMPOBaTh W  aKTYaJIM3HpPOBAaTh MpPOOJEMY, BCECTOPOHHE €&
paccMaTpUBaTh;

ONpENEeNATh IENN JAESATEIbHOCTH, 3a7aBas MapaMeTpbl U KPUTEPHH WX JTOCTHKECHUS,
COOTHOCHUTD PC3YJIbTAThHI ACATCIBHOCTHU C ITOCTABJICHHBIMU LCIIAMU;



HCIIOJIb30BaTh MPU OCBOCHUHM 3HAHMNA NPHUEMBI JIOTHYECKOTO MBILIUICHUS — BBIICIATH
XapakTepHble TpPHU3HAKH TOHATUH W yCTAaHABIMBaTh WX B3aUMOCBA3b, HCIIOJIB30BAThH
COOTBETCTBYIOIUE MOHATUS Il OOBSICHEHHSI OT/ICIbHBIX (PaKTOB U SIBICHUIA;

BbIOMpATh OCHOBAHMS U KPUTEPUHU VI KJIaCCU(UKALIUY BEIIECTB U XMMHUUECKHUX PEaKIIHii;

YCTaHABIMBATh MPUUNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTHUECKUE PACCYKACHUS (MHIYKTUBHBIC, JIeTyKTHBHBIC, 10 aHAJIOTHH ), BBISIBIIATH
3aKOHOMEPHOCTH M MPOTHUBOPEUUS B paCCMaTPUBAEMBIX SIBJICHUSIX, (DOPMYITUPOBATh BBIBOJBI U
3aKIIIOUCHUS;

PUMEHSTh B IPOLIECCe MO3HAHUS, UCIOIb3yEMble B XUMHHU CHMBOJUYECKHE (3HAKOBBIC)
MO/IEIU, TPE0OPa30BBIBATH MOAEIBHBIC MPEICTABICHUS — XUMUYECKUN 3HAK (CHMBOJI) 2JIEMEHTA,
XUMHYecKass (GopMyna, ypaBHEHHE XUMHYECKOM peakiud — TNpU pPELHICHUH Y4eOHBIX
MO3HABATEJIbHBIX U MPAKTUYECKUX 3a/1a4, IPUMEHSTh Ha3BaHHbBIE MO/IETIbHBIC MPECTABICHUS IS
BBISIBJICHUSI XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMUYECKUX PEAKIUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE el CTBUS:

BJIaJICTh OCHOBAMH METOJIOB HAYYHOT'O TIO3HAHUS BEUIECTB U XUMHUECKUX PEAKIINIA;

dbopMynupoBaTh LEIM M 3aJa4d  HMCCIEAOBAaHUSA, HCIOJIB30BaTh IIOCTABICHHBIE U
CaMOCTOSITENbHO C(HOPMYIHPOBAHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
Ui (POPMHUPOBAHUS THITOTE3HI 110 TIPOBEPKE MPABMIILHOCTH BHICKA3bIBAEMBIX CYKIICHHIA;

BJIAJICTh HABBIKAMH CAMOCTOSITEIBHOTO IUTAHUPOBAHMSI M TIPOBEICHHUS YYCHUYECKUX
9KCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOMI0aTh 32 XOJ0M IPOIEcca, CaMOCTOATEIHHO
MPOTHO3UPOBATh €ro pe3ylbTaT, (OopMyIUpoOBaTh OOOOMIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTATOB MCCIIEJOBAHMSI, COCTABIIATh OOOCHOBAHHBINA OTYET O MPOAETAHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM U MPOEKTHOM JesTeIbHOCTH,
HPOSIBIATH CIIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSATENBHOMY IIOMCKY METO/OB peIIeHUs
NPaKTUYECKHX 3a/1a4, IPUMEHEHHIO Pa3INYHBIX METO/IOB TIO3HAHMS.

3) padora ¢ unopmaumeii:

OPUEHTHUPOBAThCSI B pa3jIMYHBIX HCTOYHUKAX HHPoOpManuu (HAyYHO-TIOMYJIsipHas
JaUTepaTypa XHMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TOCOOMs, pecypchl HTepHera),
aHATM3UPOBATh HH()OPMAITHIO PA3TUYHBIX BUAOB U ()OPM NPEACTABICHNUS, KPUHTUIECKH OIICHUBATh
e€ TOCTOBEPHOCTh M HEMPOTUBOPEUHBOCTD;

(dbopMyIMpOBaTh 3ampOoChl M TNPUMEHATh Pa3IMYHbIE METO/Abl NpH IOUCKE M OTOOpe
uHpopMaLnu, HeOOXOAMMOM [T BBIMOJIHEHHS YU€OHbIX 3aJ1au OMpPeaeIEHHOIO THIIA;

nproOpeTaTh ONBIT MCIOJIB30BAaHUS MH(POPMAMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3INYHBIX TTIOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBHIOMPATh ONTUMAIBbHYIO ()OpMY IpeiCcTaBiIeHUus WHPOPMALUH (CXEMBI,
rpaduKu, TuarpaMMbl, TaOJIUIbI, PUCYHKH U JPYTHE);

UCTIONIB30BaTh HAYYHBIH SI3BIK B KA4yeCTBE CPEACTBA TPH padoTe € XUMHUYECKOMH
uH(popMallMel: NPUMEHATh MEXIpeAMeTHble ((u3nyecKue M MaTeMaTHYecKue) 3HAKU U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPBI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0Opa3oBbIBaTh 3HAKOBO-CUMBOJIUYECKUE CPEICTBA HATIISTHOCTH.

OsJaieHne YHUBEPCAIbHBIMH KOMMYHUKATHBHBIMH 1€l CTBUSIMU:

3a71aBaTh BOMPOCHI IO CYIIECTBY OOCYXIaeMOW TEMBI B XOJI€ JTHAIOTa W/MIIN JUCKYCCHH,
BBICKa3bIBaTh HJIeH, (OPMYJIUPOBATH CBOM MPEJUIOKEHUS OTHOCHUTENIBHO BBIMOJHEHHUS
NpeI0KEHHOH 3a/1a4H;



BBICTYIIaTh C MpPE3EHTAlel Pe3yNlbTaToOB IO3HABATEIFHON AEATENBHOCTH, IMOIYyYEHHBIX
CaMOCTOSITENIbHO WJIM COBMECTHO CO CBEPCTHHUKAMH TIPH BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTA, NPAKTUYECKOW paboThl MO HCCIECAOBAHHIO CBOWCTB H3YyYaeMbIX BEIECTB,
peanu3anuu y49eOHOro MmpoeKkTa W (OPMYJIMPOBATH BBIBOJBI IO PE3yJbTaTaM MPOBEAEHHBIX
UCCIIEJOBAaHUN Ty TEM COTIIACOBAHUS MTO3HUIIUI B X0/1€ 00CYKACHUS 1 0OMEHa MHEHUSIMH.

OBJiajieHNe YHUBEPCAILHBIMH PeryisTUHBHBIMH 1€ CTBUSAMU:

CaMOCTOATENIPHO IIJIAHUPOBATh U OCYILECTBIISTH CBOIO IIO3HABATEIbHYIO JAEATEIBHOCTD,
ompezensst e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO0 Mepe HEOOXOIMMOCTH KOPPEKTHPOBAThH
npeaygaraeéMblii aITOPUTM JCHCTBUI HPHU BBINOJHEHUH y4eOHBIX M HCCIEIOBATEIbCKHX 3ajad,
BbIOMpaTh Haubosee 3(h(HEeKTUBHBIN CIIOCOO MX PEeIICHHs C YUETOM MOTyYeHHs] HOBBIX 3HAHUN O
BEIIECTBAX U XUMHUECKUX PEAKIIMAX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOCH JIEATEIIFHOCTH Ha OCHOBE CAMOAHAJIN3a U CAMOOIICHKH.

INPEAMETHBIE PE3YJIBTATbBI

11 KJIIACC

[TpenMeTHbIE pe3yabTaThl OCBOCHHS Kypca «O01as 1 HeopraHuueckas XUMHU» OTPaXKaIoT:

c(hOopMUPOBAHHOCTD MPEICTABIICHUN: O XUMUUECKON COCTABIISIOINICH €CTECTBEHHO-HAYYHON
KapTUHBI MHpPa, POJIM XMMUU B TIO3HAHUM SIBJICHUN MPHUPOJBI, B (POPMHUPOBAHUHM MBILIUICHUS U
KyJIbTYpbl JINYHOCTH, €€ (YHKIUMOHATBHOW TPAMOTHOCTH, HEOOXOJUMOW sl pelIeHus
MPAKTUYECKUX 3a7ad M HKOJIOTMYECKH OOOCHOBAHHOTO OTHOLIEHHS K CBOEMY 3/I0POBBIO U
MIPUPOJHOM CpelIE;

BIIQJICHUE CHUCTEMOM XWMHYECKMX 3HAHUM, KOTOpass BKJIKOYAECT: OCHOBOIOJATAOIINE
NOHATHS (XMMUYECKHI 3JIEMEHT, aTOM, U30TOII, S-, P-, 0- 3JIeKTPOHHBIC OPOUTAII AaTOMOB, HOH,
MOJIEKYyJla, MOJb, MOJSIPHBIH O0O0BEM, BaJIEHTHOCTb, AJIEKTPOOTPULIATENLHOCTh, CTENEHb
OKHCIICHMs, XMMHUYECKas CBs3b (KOBaJIeHTHas, WOHHAs, METaJUIN4YecKas, BOJOpPOJHAs),
KpUCTAJZIMYECKass ~ peléTKa, TUIBI ~ XMUMHYECKUX  peakluil, pacTBOp, DIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JEKTPOIUTUYECKAsE TUCCOLMALUSA, OKUCIUTEIb, BOCCTAHOBUTENb, CKOPOCTh
XUMHUYECKON peakIiy, XUMHUECKOe PABHOBECHUE); TEOPUU U 3aKOHBI (TEOPUS DIEKTPOIUTHUECKON
quccounuanuy, nepuoandueckuil 3akol Jl. M. MenzaeneeBa, 3aKOH COXpaHEHHUS] MacChl BEILECTB,
3aKOH COXPAaHEHHUs WM MPEBPAIICHUS DHEPIHMHM NPU XUMHUYECKUX PEAKIMSIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH SI3bIK XMMHUHU, MHPOBO33PEHUECKHUE 3HAHUS, JIeXKalllue B OCHOBE IOHUMAaHUS
OPUYMHHOCTH U CUCTEMHOCTH XUMHUYECKUX SIBJICHUH, (DaKTOJOTMUECKUE CBEIECHUS O CBOMCTBAX,
COCTaBe, MOJYYEHUH M 0e30MacHOM MCIIOJIb30BaHUM BAa)KHEHIINX HEOPraHMYECKHUX BELIECTB B
OBITY U MIPAKTHUYECKOMN JEATEeIbHOCTH YEJIOBEKa;

c(OpMUPOBAHHOCTh YMEHUH BBISABIIATH XapaKTE€pPHbIE MPU3HAKHU MOHATHI, yCTaHABIUBATh
UX B3aUMOCBS3b, HCIIOJIb30BaTh COOTBETCTBYIOIIME INOHATHUS INPU ONHCAHUU HEOPraHMYECKHX
BELIECTB U UX NPEBPALLECHUN;

c(OpMHUPOBAHHOCTh YMEHHUI HCIOJB30BAaTh XUMHUYECKYIO CHUMBOJIMKY JJISl COCTaBIICHUS
dopMyNl BelIECTB W YpaBHEHUN XHMHUYECKUX PEAKIUil, CUCTEMAaTHUECKyl0 HOMEHKIIATypy
(IUPAC) u TpuBMainbHbIC Ha3BaHHSA OTICIbHBIX HEOPraHMUYSCKHX BEUIECTB (yrapHbId Tas3,
YIIEKUCHBIA Ta3, aMMHUaK, TraléHas M3BECTb, HETall€Has W3BECTb, NUTHEBAs COJA, NMUPUT U
ApyrHe);

c(hOpMHUPOBAHHOCTh YMEHUH ONpPEAENATh BaJICHTHOCTh U CTEIIEHb OKUCIIEHUS XUMHUUECKUX
AJIEMEHTOB B COEJUHEHMIX PA3IMYHOIO COCTaBa, BUJ XUMUYECKOW CBSI3U (KOBaJIEHTHAs!, HIOHHA,



MeTaJIJIN4ecKasi, BOJOPOJHASA) B COCAMHEHMSIX, TUI KPUCTAIIMYECKONW PEIIETKH KOHKPETHOTO
BellecTBa (aTOMHAas, MOJIEKYJspHas, MOHHAs, METAJUIMYECKas), XapaKTep cpeibl B BOJHBIX
pPacTBOpaxX HEOPraHUYECKUX COCAUHEHUM;

c(hOpMUPOBAHHOCTh YMEHUHN yCTaHABIMBATh MPUHAIJICKHOCTh HEOPraHUYECKUX BEILIECTB
[0 X COCTaBY K ONpeAeNEHHOMY KJIacCy/TpyIie CoeMHEeHuN (IIPOCThIe BEUIeCTBa — METAJUIbI U
HEMETaJUIbl, OKCUIbl, OCHOBAHUS, KUCIOTHI, aM(pOTepHBIE TUAPOKCHIBI, COJIH);

c(OpMUPOBAHHOCTh YMEHUH pacKphIBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa U JEMOHCTPUPOBAaTH €r0  CHUCTEMaTHU3UPYIOIIYIO, OOBSCHUTENIBbHYI0 U
MPOTHOCTUYECKYIO (PYHKIINU;

c(OPMHPOBAHHOCTh ~YMEHHMH  XapaKTEepPU30BaTh AJIEKTPOHHOE CTPOCHHE aTOMOB
XUMHUUYECKHX 1eMeHTOB 1—4 nepuonos Ilepuonuueckoii cuctemMbl XuMHUecKux 3anemeHToB /1. 1.
MenesneeBa, HCHONB3YSl TMOHATHUS «S-, P-, O-3JEKTPOHHBIC OPOUTAH», «IHEPreTHUYCCKHUE
YPOBHU», OOBSICHATH 3aKOHOMEPHOCTH HU3MEHEHHUS CBONCTB XMMHUYECKHUX OJJIEMEHTOB M HX
COEMHEHUH MO nepuogaM u rpynnam [lepuoauyeckoil cCUCTEMbI XUMUYECKHUX AeMeHToB []. 1.
Menneneena;

c(hOpMUPOBAHHOCTh YMEHUI XapaKTepU30BaTh (OMHUCHIBATh) OOIIME XUMUYECKUE CBOWCTBA
HEOPraHWYECKUX BEUIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIATh CYIIECTBOBAHUE TN'€HETUYECKOU
CBSA3M MEXJIYy HEOPIaHMYECKMMH BEIIECTBAMU C IIOMOIIBI) YPAaBHEHUN COOTBETCTBYIOIIHMX
XUMHYECKUX PEAKIUN;

c(hOpMUPOBAHHOCTh YMEHUS KJIacCU(PUIMPOBATH XUMHUYECKHE PEAKIUU IO Pa3IudHbIM
npu3HaKkaM (YMCIy U COCTaBy pearupyrolux BelIecTB, TeIIoBOMY 3(ddexTy peakiuwu,
M3MEHEHHUIO CTEIICHEN OKMCIIEHMSI 3JIEMEHTOB, OOPaTUMOCTH PEaKIUH, YYaCTHUIO KaTallu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTABIISATh YPAaBHEHUS pEaKLUUN pa3IN4HbIX TUIIOB, ITOJIHbIE
U COKpallléHHbIE YPaBHEHUS PEaKLMi MOHHOTO OOMEHa, YUHUThIBasl YCIOBHS, IIPU KOTOPBIX 3TH
peakuuy UIyT 10 KOHLA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAMTH pPEAaKLUH, MOATBEP)KIAIOIINE KauyeCTBEHHBIN
COCTaB pAa3JINYHBIX HEOPraHWYECKHUX BEIIECTB, pPACIO3HABATh ONBITHBIM IYTEM HOHBI,
IIPUCYTCTBYIOLIME B BOAHBIX PaCTBOPaX HEOPTaHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHUI pacKpbIBaTh CYHUIHOCTb OKHCIUTEIBbHO-BOCCTAHOBHUTEIBHBIX
peakuuii oCPeICTBOM COCTaBJICHMSI 3JIEKTPOHHOr0 OanaHca ATUX PEeaKIHii;

c(OpMUPOBAHHOCTh YMEHUI 00BACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOW PEaKIMH OT
pa3NnYHbIX (HAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTrO paBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3jeiicteus (mpunuui Jle Hlarense);

c(OpMUPOBAHHOCTh YMEHUH XapaKTePU30BaTh XUMUYECKHUE MTPOLIECCHI, JIEKaIIIE B OCHOBE
MPOMBIIIJIEHHOTO TOJIYY€HUS CEpHOM KHUCIOTHI, aMMHuaka, a Takke C(HOpMHUPOBAHHOCTh
npezcTaBieHnit 00 OOIMIMX HAyYHBIX MPUHIMIIAX U HKOJOTHYECKUX MpodiieMax XMMHUYECKOTrOo
IIPOU3BOJCTBA;

c(OpMUPOBAHHOCTh YMEHUN MPOBOAUTH BBIYMCIEHUS C KCIOIb30BAHUEM TOHSATHUS
«MaccoBasi JI0Nil BEIECTBA B pacTBOpe», OOBEMHBIX OTHOLIEHUI Ta30B MPU XUMHYECKHX
peaKIMAX, Macchl BELIeCTBa UM 00bEMA T'a30B 110 U3BECTHOMY KOJIMYECTBY BEIIECTBA, MAaCCe WIIN
00BEMY OJTHOTO M3 yYacCTBYIOIIMX B PEaKIMH BEIIECTB, TEIUIOBOro 3(pdexra peakiu Ha OCHOBE
3aKOHOB COXPAaHEHUS MACChl BEIIECTB, IPEBPALLEHNS U COXPAHEHUSI SJHEPTHH;

c(hOpMUPOBAHHOCTh YMEHUHN COONIOAATh MpaBUJIA MOJB30BAHUS XUMHUYECKON MOCYI0U U
1a00paTOpPHBIM 000PYAOBAaHUEM, A TAK)KE MpaBHUia OOPAIEHHUs C BEIIECTBAMH B COOTBETCTBUH C
UHCTPYKLHUSMU 110 BBIIIOJTHEHHUIO JTA00PATOPHBIX XUMHUECKUX OTIBITOB;



c(OpMUPOBAHHOCTh YMEHHUH IUJIAHUPOBATh M BBINOJHATE XUMHYECKUN SKCHEPUMEHT
(paznokeHue nepokcHaa BOAOPOAA B NPUCYTCTBHM KaTaJlM3aTopa, ONPEIEIIEHUE CpPEJbl
pPacTBOPOB BELIECTB C IMOMOIIBIO YHUBEPCAIHLHOTO HHINKATOPA, BIUSHUE PA3JIMYHBIX (HaKTOPOB
Ha CKOPOCTb XMMHUYECKOW peakIuH, peaklUd HOHHOrO OOMEHa, KaueCTBEHHbIE peakluu Ha
cynbdar-, kapOoHAT- U XJIOPUA-aHUOHBI, HA KATUOH aMMOHHS, PEIIEHUE SKCIEPUMEHTAIbHBIX
3azady no temaM «Meramib»y U «Hemertannasl») B COOTBETCTBHUM C IPAaBWJIAMU TEXHUKU
0€3011aCHOCTH MPH 0OpaIleHUH C BELIECTBAMH U JIAOOPAaTOPHBIM 000PYI0BAHUEM, TIPEICTABIISATH
pe3yNbTaThl XUMUYECKOTO JKCIEpUMEHTa B (opMe 3amucH YpaBHEHHI COOTBETCTBYIOIIMX
peaxuii 1 GOpMyIUPOBATH BHIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHHMI KPUTHYECKH AHAIM3HPOBATH XUMHUYECKYIO HH(OPMALHIO,
[I0JIy4aeMyI0 U3 pa3HbIX HCTOYHUKOB (CpeACTBa MaCCOBOM KOMMYHUKALUU, IHTEpHET U IpyIrux);

c(OpMUPOBAHHOCTh YMEHHUH COOMIOIaTh MpaBUiIa HKOJIOTMYECKH IIeJIeCO00pa3HOro
MOBEICHUA B OBITY M TPYAOBOH [EATENBHOCTH B IEJIAX COXPAHEHUS CBOETO 30POBBbS U
OKpYyXarollel MpUPOJHON cpesibl, 0OCO3HaBaTh ONACHOCTh BO3AECHCTBMS HA >KUBBIE OPTaHU3MBbI
onpeAenéHHbIX BEUIeCTB, MOHMMAas cMbica nokasarens I1JIK, noscHATs Ha mpumepax criocoObl
YMEHBIIICHUS U MPEJOTBPAIICHUS X BPETHOTO BO3/ICHCTBUS HA OPraHU3M YeJIOBEKa;

JUisi 00y4YarolIUXCsl ¢ OIPaHUYCHHBIMH BO3MOXKHOCTSIMU 3JI0POBbs: YMEHHE HMPUMEHSTH
3HaHMS 00 OCHOBHBIX JJOCTYIHBIX METO/1aX MO3HAHUS BELECTB U XUMUYECKUX SBJICHU;

JUTSL CJICTIBIX U CIIA0OBUISIINX 00yUYAIOMIUXCSI: YMEHUE HCIIOB30BaTh PENIbe(hHO-TOUCUHYIO
cuctemy obo3nauenuii JI. bpaiins nis 3anucu xumuaeckux GopMyL.



TEMATHYECKOE INTAHUPOBAHUE

11 KJIACC
KosmvecTBO 4acoB
Ne i/ HaumeHoBaHue pa3/iesioB U TeM K 0 JaekTpoHHbIe (HU(POBHIE)
B NMPOrpaMmblI Bcero OHTPOILHbBIC paKTHieckue o0pa3oBaTe/ibHbIE PeCYpPChI
padoThI padoThI
Pa3znen 1. Teoperuueckue 0CHOBBI XUMHH
Crtpoenue atomos. [lepuoanaeckuit .
P PHOZ T'azera "Xumud" u caiit s
3akoH u [lepuoanueckas cuctema "
11 3 yuurens " uay Ha ypok
XUMHUYECKUX 351eMeHToB J[. 1. " e
xumun" http://him.1september.ru/
MenneneeBa
XumMus 1 BCEX:
WJUTFOCTPUPOBAHHBIE MaTEPHAIIbI
o o01IeH, OpraHuYecKon u
Crpoenue BemectBa. MHOroo0Opasue .

1.2 BEIIECTR 4 HEOPraHUYECKON XUMUU
http://school-
sector.relarn.ru/nsm/
bu6mmoreka [JOK
https://m.edsoo.ru

13 XUMHYECKUE peaKINu 6 1 1
bubmuorexa POII
https://resh.edu.ru
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Pasgea 2.

Heopranuveckass xumus
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IIxonpHAs XUMUS
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