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HOACHUMTEJIBHAS 3AIITMCKA

[Iporpamma 1o XuMUM Ha ypOBHE CpeIHET0 00IIero oopa3oBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akoHa ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit denepaunny,
TpeOOBaHUI K pe3yjbTaTaM OCBOCHHUs (heaepalibHOM 0Opa3oBaTeNbHOI MPOrpaMMBbl CPEIHETO
obmero o6pazoBanus (POIl COO), mpenacraBneHHbIX B DenepaqbHOM TrOCyAapCTBEHHOM
obpazoBarenbHoM ctanaapre COO, ¢ yuérom Konnenuuu nmpemnonaBanus y4eOHOTO IpeaMeTa
«Xumus» B 00pazoBaTeNbHBIX OpraHm3anusax Poccuiickoir @Dexepanuu, pean3yrONIUX
OCHOBHbIE 00pa3oBaTeibHbIE MPOrPaMMbl, U OCHOBHBIX MOJOXKEHUH «CTpaTeruun pa3BUTHUS
Bocriutanuss B Poccuiickoit ®enmepanuu Ha mnepuon g0 2025 roma» (Pacmopsikenue
[IpaButenscta PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZ0B K pa3paboTKe MNporpaMMbl IO XHWMHH, K OIPEACICHUI0 oO0IIen
CTpaTeruy 0Oy4eHUs, BOCIIUTAHUS U PA3BUTHUSA O0YYAIOIIUXCA CPEACTBAMU y4eOHOro mpeaMera
«Xumusa» mns 10—-11 xmaccoB Ha 0a30BOM YPOBHE COCTAaBHJIM KOHIICTITYaJIbHBIC IOJOKEHUS
OI'OC COO o B3auMOOOYCIIOBIEHHOCTH II€JE€H, COJEp)KaHMs, Pe3yJbTaTOB OOY4YeHUS W
TpeOOBaHUI K YPOBHIO MOATOTOBKH BBIITYCKHHKOB.

Xummuueckoe o0Opa3oBaHHE, IMOJyyaeMoOe BBIIYCKHUKaMH  00Imeo0pa3oBaTeIbHON
OpraHM3aly, SBISIETCS HEOThEeMJIEMOM YacThlo HX oOpa3zoBaHHOCTH. OHO  CIYXHUT
3aBEpIIAIOIIUM JTAllOM pealu3alMyd Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
[ICHHOCTEW, MNPHUCYIIMX LEJIOCTHOM CHUCTEeME XHMHYECKOTO 00pa3oBaHHsA. OTH LEHHOCTH
KacaroTcsl TIO3HAHUS 3aKOHOB NPHUPOJBI, (GOPMUPOBAHHUS MHPOBO33PEHUS M OOIICH KyJIbTYpHI
YyelioBeKa, a TakKe ODKOJIOTUYECKM OOOCHOBAHHOTO OTHOILIEHHS K CBOEMY 3/J0pPOBbIO H
npupoaHOI cpene. Peannsyercs xumuueckoe oopazoBaHue 00ydyarouMxcs Ha YPOBHE CPETHETO
o0miero oOpa3oBaHMs CPEACTBaMHU Y4EOHOTO INpenMeTa «XUMUs», COAEp)KaHHe U MOCTPOCHHE
KOTOPOTO ONpEZeNeHbl B IMpOrpaMMe MO XMMHUU C Y4YETOM CHEHU(PHUKH HAyKH XUMHH, €€
3HA4YEHUS B MMO3HAHUU MPHUPOJABI U B MaTepUaIbHON KU3HU OOILECTBA, a TAKXkKe C y4ETOM OOIINX
Henel ¥ MPUHIUIOB, XapaKTEePU3YIOIIUX COBPEMEHHOE COCTOSIHHE CHCTEMbI CPEIHEro OOIIero
oOpasoBanus B Poccuiickoit @denepannu.

XuMHS KaK 3J€MEHT CUCTEMBbl €CTECTBEHHBIX HayK UTpaeT 0coOyio poiib B COBPEMEHHON
[MBWJIN3AIMU, B CO3JIaHMHM HOBOHW 0a3bl MaTepuanibHOW KyJIbTypbl. OHAa BHOCHT CBOW BKJIAJl B
dbopMupOBaHUE PAlMOHATIBHOTO HAYYHOT'O MBIIUIEHUS, B CO3JJaHUE LIEJIOCTHOTO MPEACTaBICHUS
00 OKpy’KarollleM MHpe KaK O €IMHCTBE MPHUPOJIBI M YeloBeKa, KOTopoe (OpMUpPYETCS B XUMHH
Ha OCHOBE IOHMMaHHUs BELIECTBEHHOI'O COCTAaBAa OKPY’KAIOILIEro MUPA, OCO3HAHMS B3aUMOCBSI3U
MEXJly CTPOCHHUEM BEIIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTIMU PUMEHEHUSI.

TecHo B3aMMOJEHCTBYST C JpPYTMMHM €CTECTBEHHBIMM HAayKaMHu, XUMHs cCTaja
HEOTHEMJIEMOI YacThl0 MHPOBOM KYyJbTYpbl, HEOOXOAMMBIM YCIOBHEM YCIIECHIHOTO TpyJa H
KHU3HU KaXaoro wieHa oOmectBa. CoBpeMEeHHass XMMHUS KaK HayKa CO3HMJaTellbHas, KaK Hayka
BBICOKMX TE€XHOJIOTUH HaIlpaBJIeHa Ha PELIeHUE II0OaNbHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHUS
YEeJIOBEUeCTBA — CBHIPbEBOM, JHEPreTUUYCCKOM, IHINEBOH, HSKOJOTUUYECKOW O€30MacHOCTH |
OXpaHbl 3J0POBbSI.

B coorBercTBHM ¢ 0OmIMMM LEISIMM M TNPHHLIUIAMH CpEIHEro oOIiero oodpa3oBaHuUs
conepxanue npeamera « Xumus» (10—11 kmaccel, 6a30BbI ypOBEHb U3YUYEHUST) OPUEHTUPOBAHO
MPEUMYIIECTBEHHO Ha OOIIEKYJIbTYPHYIO MOJArOTOBKY OOydYalolIUXCsl, HEOOXOAUMYIO UM s
BBIPAOOTKH MHPOBO33PEHUYECKUX OPHUEHTHUPOB, YCICIIHOTO BKJIIOYEHHUS B JKU3Hb COLIMyMA,
IPOI0JDKEHH 00pa30BaHUs B Pa3IMYHBIX 00IACTAX, HE CBA3aHHBIX HEITOCPEICTBEHHO C XMMHUEH.

CocraBnsiioliuMu  IpefiMeTa «XUMUs» SBISIOTCA 0a3oBble Kypchbl — «Opranuyeckas
xumus» 1 «O0111as 1 HeopraHuYecKasi XMMHUs, OCHOBHBIM KOMIIOHEHTOM COJIEp>KaHUs KOTOPBIX



SBIISIIOTCS OCHOBBI 0a30BOM HAyKM: cCTEMa 3HAHUU 110 HEOPTaHUYECKOM XUMUU (C BKIIOYEHHEM
3HaHUHM U3 00UIel XUMHM) U OpraHWYecKOr XUMUU. POpPMUPOBAHUE JAHHOW CHUCTEMbI 3HAHHUM
Opyd HM3YYCHHUH MpeaMeTa OOeCIeyrBaeT BO3MOXHOCTh PACCMOTPEHHUS BCETO MHOT000pas3us
BEIIECTB Ha OCHOBE OOLIUX MOHSTHIA, 3aKOHOB ¥ TEOPUI XUMHUH.

CrtpykTypa conepkanus KypcoB — «Opranudeckas xumusi» u «O0111as 1 HeopraHuyeckas
XUMU» chopMHpOBaHA B MPOTpamMMe MO XMMHH Ha OCHOBE CHCTEMHOTO IMOAXO0/Aa K M3yYeHUIO
y4eOHOro Marepuana W OOYCIIOBICHa HCTOPUYECKH OOOCHOBAaHHBIM pPa3BUTHEM 3HAHUU Ha
onpeAeNéHHBIX TEOPETHUECKUX YpPOBHSAX. Tak, B Kypce OpPraHMYeCKOM XHMMHH BellecTBa
paccMaTpuBalOTCS Ha ypOBHE KJIACCHUYECKON TEOPHH CTPOCHUS OPraHUYECKHX COCIUHEHUH, a
TaK)K€ Ha YPOBHE CTEPEOXMMHUYECKUX U BJIEKTPOHHBIX MPEACTABICHUN O CTPOCHUM BEIIECTB.
Ceenenus 00 M3ydaeMbIX B Kypce BEILIECTBAX JAlOTCA B Pa3sBUTHU — OT YIJIEBOAOPOJIOB [0
CIIOKHBIX OMOJIOTHUYECKH aKTUBHBIX COeAMHEHHH. B Kypce opraHuueckoil XMMHU HOJTyYaroT
pazBuTHe CcHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIEero 0oOpa3oBaHUs TEPBOHAYAILHBIC
MPEJICTABICHHUS] O XUMUYECKOU CBSI3H, KIACCU(PUKAITMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCUMOCTHU
CBOMCTB BEILECTB OT UX CTPOCHUS, O XUMUUYECKON PEAKLIUH.

[Ton HOBBIM yrjioM 3peHus B IMpeaMere «XuMus» 0a30BOro ypoOBHSI paccMaTpUBaeTCs
M3YYCHHBIII Ha YpPOBHE OCHOBHOTO 0O0Iero oOpa3oBaHMsI TEOPETHYECKH MaTepuanl u
dakTosornuecKrue CBEACHHS O BEUIECTBAX M XMMHUYECKON peakinuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mIas 1 HEOpPraHWYECKask XUMHUS» OOYUArOMIMMCS MPEIOCTABISETCS BO3MOKHOCTh OCO3HATH
3HaYEHHE TMEePUOJUYECKOr0 3aKOHA C OOIIETEOPETUYECKMX W METOJOJIOTMYECKUX TMO3UIIMM,
rIy0XKe TOHATh MCTOPUYECKOE HM3MEHEHHE (YHKIIMM STOTO 3akoHa — OT 000O0Imarome 10
OOBSICHAIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHUM O BAKHEMIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHUH, CBOKMCTBAX U
MPUMEHEHUH, a TAaK)Ke 0 XUMUUYECKUX PEAKIUAX, UX CYLITHOCTU U 3aKOHOMEPHOCTAX MPOTEKaHUs
nononHsieTcss B Kypcax 10 wm 11  kiaccoB 3yeMeHTaMM COAEpP)KAHUSA, HWMEIOIUMHA
KyJIbTYPOJOTHYECKHA ¥ TPUKIAAHOW XapakTep. OTHU 3HAHUSA CIIOCOOCTBYIOT TOHHUMAHUIO
B3aUMOCBSI3M XUMHUU C JAPYTMMH HayKaMH, pPacKpbIBalOT €€ poJib B TI03HABATEIbHOW U
MPAKTUYECKON JEsTeIbHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIUTAHHUIO YBaXKEHHSA K IpoIeccy
TBOpYECTBA B O0JIACTU TEOPUU M MPAKTHUUECKUX MPHIOKEHUH XUMUHU, TOMOTAIOT BBIMYCKHHUKY
OpPUEHTUPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX MPOOJIEMaX, CBSI3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIIMBATh MH(POPMAIUIO U MPUMEHSTH €€ IJIS MOTOJHEHHs 3HAHUMN, pPeIleHus
MHTEJJICKTyaJIbHbIX U KCIEPUMEHTANbHBIX HCCIEeI0BaTeNIbCKUX 3a1ad. B 1enoM conepkaHue
yueOHOoro mpenMera « XuMUs» JAaHHOTO YPOBHSI U3YUEHHUS OPUEHTHPOBAHO Ha (hOpMHUpPOBAHHE Y
00y4aroInXCsi MUPOBO33PEHUECKON OCHOBBI JJIsi TTOHUMaHUSI PUIOCOPCKUX UICH, TaKUX KaK:
MaTepHaIbHOE eIMHCTBO HEOPTaHUYECKOT0 M OPraHUYeCKOro MHpa, 00yCIOBIEHHOCTh CBOMCTB
BEIIECTB UX COCTAaBOM U CTPOEHHUEM, I03HABAEMOCTh IPUPOIHBIX SBIECHUI MYTEM IKCIIEPUMEHTA
U pelIeHUs NPOTHUBOPEUMH MEXIy HOBBIMU (aKTaMU U TEOPETHUYECKHMHU MPEANOChUTKAMU,
OCO3HAHHME POJM XMMHUHU B PEIICHUH HKOJOTHUECKUX MpoOieM, a Takxke NpobieM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, CHIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUN U MaTEpHUAJIOB.

B mnmaHe pemenus 3amad  BOCHHMTAHUSA, Pa3BUTHS W COLHMAIM3ALMKU  OOYyYaIOLIUXCS
IOPUHATBIE MPOTpaMMON MO XUMHUHU TMOAXOAbI K OINPEACNCHUIO COJEp)KaHUsS U TOCTPOEHUs
npeaMeTa MpeaycMaTpuBaoT (OPMUPOBAHHE YHUBEPCATBHBIX yUEOHBIX JEHCTBUN, MMEIOIINX
0a30BoOe 3HaUCHUE IS PA3TUYHBIX BUJIOB JIEATEILHOCTH: PEIICHHS IPOo0OieM, TIOUCKa, aHaIn3a 1
00paboTtkn wHMOpMaIuK, HEOOXOAMMBIX I MPUOOPETEHUS ONbITa MPAKTHYECKOW U
HCCJIEIOBATEIbCKOM 1eATENbHOCTH, 3aHUMAIOIIEeH BaXKHOE MECTO B MO3HAHUU XUMUHU.



B npakTtuke npenojaBaHusi XMMHH KaKk Ha YpOBHE OCHOBHOTO OOIIETr0 00pa30BaHUs, TaK U
Ha ypOBHE CpeaHero oomero oOpa3oBaHUS, NpPU  ONPEACICHHH COACPIKATEIbHOU
XapaKTEPUCTUKHU LeNed HM3ydeHUs NpeIMETa HalpaBJIE€HUEM MEPBOCTENEHHON 3HAYUMOCTH
TPalIWLUMOHHO TMpHU3HAETCS (OPMUPOBAHHWE OCHOB XUMHUYECKOW HaykKd Kak oOjactu
COBPEMEHHOT0 E€CTECTBO3HAHUS, MPAKTUYECKOW [EeATENIbHOCTH 4YeJOBeKa M KaK OJIHOTO U3
KOMIIOHEHTOB MHpPOBOH KyJbTyppl. C METOIMYECKOM TOYKM 3pEHUs TaKOW MOAXOA K
OIIPEEIICHUIO LIeIed N3YUEeHUsI IPEAMETA SABIISETCS BIIOJIHE ONPaBAAHHbIM.

CornacHo JaHHOW TOYKE 3PEHHUS TJIAaBHBIMH LEISIMH U3YUYEHHs MpeaMeTa « XuMus» Ha 0a30BOM
ypoBHe (10 —11 ki1.) IBISAIOTCS:

. (GbOopMUpOBaHHE CHCTEMBl XHUMHYECKMX 3HAHWA KaK BaKHEHWIIEH COCTaBISIOIICH
€CTECTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOH JI€KaT KIIIOUEBbIE IIOHATHS,
(dbyHIaMeHTaIbHBIE 3aKOHBI U TEOPUU XWMHH, OCBOCHHE S3bIKa HAYKH, YCBOCHHUE W MTOHMMAaHUE
CYIIHOCTH JOCTYIHBIX 000OIIEHUI MUPOBO33PEHUECKOT0 XapaKkTepa, 03HaKOMJICHHE C UCTOpUeEi
UX Pa3BUTHUS U CTAHOBJICHMUS;

o (dbopMUpOBaHHE W PA3BUTUE MPEICTABICHUI O HAYYHBIX METOJAX MO3HAHUS BEUIECTB U
XUMHUYECKHX peakluid, HEOOXOAUMBIX AJisi MPUOOPETeHUs] YMEHUH OpPHUEHTHPOBATHCS B MHPE
BEUIECTB M XUMHYECKMX SIBICHHUH, HMEIOIIMX MECTO B INPHUPOJAE, B INPAKTHUECKOH U
MMOBCEAHEBHOM XKU3HU;

o pa3BUTHE YMEHUH U CIOCOOOB JESATENbHOCTH, CBSI3aHHBIX C HAONIOACHHEM U
O00BSCHEHUEM XMMHYECKOTO IKCIIEPUMEHTA, COOII0IEHUEM TMpaBmil 0€30MacHOro O0palieHus ¢
BEIIIECTBAMH.

Hapsiny ¢ 3TuM, conepkarenbHasi XapakTepUCTUKa LieJe U 3a7ay U3ydeHus MpeaMera B
nporpamMme 1o XUMHUH YyTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MTPUOPUTETAMU
B cHCTeMe cpemaHero ooOmiero ooOpaszoBanus. CeroiHs B MpENoJaBaHUUW XUMHUU B OOJbIICH
CTEMEeHH OTAAETCA MPEANOYTEeHUE TMPAKTUYECKOW KOMIIOHEHTE CcoJep)kKaHus OoOydeHus,
OpUEHTUPOBAHHOM Ha TOJATOTOBKY BBIMYCKHHMKA 0OILIe00pa3oBaTeIbHOM  OpraHM3alui,
BJIAJICIOIIET0 He HAaOOpOM 3HAHMH, a (YHKIMOHAIHLHONH IPaMOTHOCTBIO, TO €CTh crocobamMu u
YMEHHSIMH aKTUBHOTO TIOJTYYEHUS 3HAHWUN U NMPUMEHEHUsS WX B PEaTbHOW JKU3HU ISl PEIICHUS
MPAKTUYECKHX 3a7ay.

B cBs3u ¢ 3TUM npu u3ydeHMHM TMpeaMera «XHUMHsD JOMUHHUpYIOLIEe 3HAueHHE
nproOpeTaroT TaKKue 1eNU U 3a/1a4H, KakK:

ajganTanus OOyYaroIMXCs K  YCJIOBUSM JTUHAMHUYHO  Pa3BUBAIOIIETOCS  MUDA,
dbopMupoBaHUE HMHTEIUIEKTYalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K CaM00Opa3oBaHMUIO,
COTPYJIHUYECTBY, CAMOCTOSITEIbHOMY MPHHITUIO TPAMOTHBIX pEIIEHUII B KOHKPETHBIX
YKU3HEHHBIX CUTYaIUSAX, CBI3aHHBIX C BEIIECTBAMH M UX MPUMEHEHUEM;

dbopMupoBaHHEe Yy OOYYArOMIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIICTEHITHI),
UMEIOUINX YHUBEpPCAIbHOE 3HAUCHUE JJISl Pa3IMYHBIX BUJIOB JIEATEIBHOCTHU: PEHICHUsS MTPOOIIeM,
MOMCKa, aHanmu3a W o00paboTku uH}OpMAINMK, HEOOXOIUMBIX [JIi TMPUOOPETCHHs OIbITA
JeATEIbHOCTH, KOTOpasi 3aHUMAET BaKHOE MECTO B MO3HAHMM XUMHUU, a TAKXKE ]ISl OLIEHKHU C
NO3HULIMN SKOJIOTHYECKOM 0€30IMacHOCTH XapaKTepa BIMSHUS BEIIECTB M XUMHUYECKUX MPOLIECCOB
Ha OpPTraHu3M YeJIOBeKa U MPUPOIHYIO CPEy;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, UHTEIEKTYAIbHBIX U TBOPUYECKUX CIOCOOHOCTEH
00yyaromuxcs: CHOoCOOHOCTH CaMOCTOSITEIbHO TNPHOOpPETaTh HOBBIE 3HAHUS 10 XUMHH B
COOTBETCTBUH C KU3HECHHBIMU MOTPEOHOCTSIMHU, UCTIOIB30BATH COBPEMEHHBIE HH(POPMALIMOHHbIE
TEXHOJIOTHH JJIsl TOMCKA U aHaliu3a y4eOHOM U Hay4YHO-TIOMYJIAPHOW HH(DOPMALIUU XUMUYECKOTO
COJIepKaHuUs;



dopMupoBaHne 1 pa3BUTHE Y 00YUAIONIUXCS ACCOIMATUBHOTO M JIOTHYECKOTO MBIIUICHHUS,
HaOJI0aTeIbHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B
YaCTHOCTH, NPH IUTAHWPOBAHUH U TIPOBEICHIUH XUMUYECKOTO SKCIIEPUMEHTA;

BOCHHUTaHHE Yy OOydarommxcsi yOeXIEHHOCTH B T'YMaHHCTHYECKOW HalpaBICHHOCTH
XUMUHM, €€ BaXHOW pOAM B  pEMmIEHHMH MIOOAIBHBIX  MPOOJIEM  palMOHAIBHOTO
IPUPOONOIB30BAHNSA, TOMOJHEHUS SHEPreTUYECKUX PECYpCOB W COXPAaHEHHs MPHPOIHOTO
paBHOBECHsI, OCO3HAHMA HEOOXOTUMOCTH OEpEeKHOTO0 OTHOLICHHS K MPHUPOJE U CBOEMY
37I0POBBIO, @ TAKXKE NMPUOOPETEHHUS OIBITA UCIONB30BaHMS TOIYYCHHBIX 3HAHUM JUI TPUHSTUSL
IPaMOTHBIX PEIICHNH B CUTyalUsX, CBI3aHHBIX C XUMUYECKUMH SBICHUSIMU.

B yueOHOM miaHe cpemHero obiiero oOpa3oBaHus mpeamer «Xumus» 0a30BOT0 YpPOBHS
BXOJMT B COCTaB MpeIMETHOM o0nacTu «EcTecTBeHHO-HAYYHBIE TPEIMETHI».

OOmiee 4nciio 4acoB, OTBEACHHBIX JUI W3YYEHHS XHMHHU, HA 0a30BOM YPOBHE CPEIHETrO
obmero oopazoBanus B 11k, coctaBuser 68 yacoB (24 B HEZIEIIO).

[Iporpamma pacmmpeHa 3a cyeT YacTH, (OPMHPYEMON YyYaCTHHKAMU OOpa3oBaTeIbHBIX
OTHOILIEHHWH y4eOHOro 1iaHa cpeanero oodmero odpasosanuss MbOY COILl Ne§ c.JIeBokyMKa.



COILEPKAHUE OBYYEHUA
11 KJIACC
OBIIASA U HEOPTAHUYECKASA XUMUSA

Teoperuvyeckne 0CHOBbI XMMHH

Xumuueckuid  snmemMeHT. AtoMm. Snpo atoma, H30TOMBL.  DJEKTPOHHAs  00O0JOYKa.
DHepreTuvyeckue YpOBHH, MOAYPOBHU. ATOMHBIE opbutanu, s-, p-, d- smemeHTbl. OCOOEHHOCTH
pacmpesieieHuss 3JIEKTPOHOB MO OpOUTAIAM B aTOMax »3JEMEHTOB MEpPBBIX YETHIPEX MEPUOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

Ilepnonnueckut 3akoH u Ilepuonmueckass cucreMa Xxumuueckux osnemeHros [l M.
MenpaeneeBa. CBsi3b nepuoanueckoro 3akoHa u Ilepuoanueckoil CUCTEMbI XUMHUYECKUX AJIEMEHTOB
J. U. MeHneneeBa ¢ COBPEMEHHON TEOpPUEW CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH HM3MEHEHUS
CBOMCTB XMMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMM MPOCTHIX U CIOKHBIX BEIIECTB 10 TPYIIaM U
nepuogam. 3Haue€HUeE NEPUOANUYECKOTO 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BeniecTBa. XuMuieckas CBsi3b. BUJibl XuMu4eckol cBsA3M (KOBaJEHTHAsI HETIOJISIpHAsS
U TOJIsIpHasi, UOHHAsI, MeTajuinyeckas). MexaHu3Mbl 00pa3oBaHusl KOBAJECHTHOM XMMHUYECKOM CBSI3U
(oOMeHHBIH u JIOHOPHO-AKIIETITOPHBIN ). Bomoponnas CBSI3b. BanieHTHOCT®S.
DneKTpoOoTpULATENbHOCTh. CTeNeHb OKUCIEHNS. IOHBI: KAaTHOHBI U aHUOHBI.

BemectBa MOJIEKYJSIPHOIO M HEMOJIEKYJSIPHOTO CTPOEHHUS. 3aKOH IIOCTOSIHCTBA COCTaBa
BEIIECTBA. THUMbl KPUCTAUIMYECKUX PEIIETOK. 3aBUCUMOCTh CBOWCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKON PEIIETKH.

IlonsaTe o aucnepcHbIX cucreMax. VICTMHHBIE M KOJUIOMIHBIE pacTBOpbl. MaccoBast 10Js
BELIECTBA B paCTBOPE.

Krnaccudukanusa HeopraHmdeckux coeauHeHuidl. HomeHknaTypa HeOpraHM4ecKuX BEIIECTB.
I'eneTnyeckast CBSI3b HEOPraHUYECKUX BEIIECTB, MPUHAUICKAINX K PA3IUYHBIM KJIACCAM.

Xumuueckass peakuus. Kiaccupukamuss XUMHYECKHMX peakUMid B HEOPraHMYECKOW U
OpPraHMYECKOM XMMHHU. 3aKOH COXPAHEHHS MacChl BEILIECTB, 3aKOH COXPAaHEHHUs U IIPEBPAIICHUS
SHEPTUH NPU XUMUYECKUX PEAKIUSAX.

CkopocTh peakuuu, €€ 3aBUCUMOCTb OT pa3iuYHbIX (akTopoB. OOpaTUMBbIE pEaKIHH.
Xumuueckoe paBHoBecue. DaKkTOpsI, BAUAIOIIME HA COCTOSIHUE XUMUYECKOro paBHOBecHs. [IpuHunn
Jle laTense.

OnexTponutuueckas aucconuanus. CuibHble U chnadble 37eKTpoiauThl. Cpena BOTHBIX
pPacTBOPOB BEIIECTB: KUCIIAsA, HEUTpaIbHAas, IIETOYHAS.

OKHCANTENBHO-BOCCTAHOBUTEIbHBIE PEAKIIUH.

DKcIepUMEHTaIbHbIE METO/Ibl U3YUYEHHUS BELIECTB M UX MPEBPALCHUN: IEMOHCTpAIHs TaOIHIl
«Ilepnoanyeckas cucrema xumuueckux osieMeHToB JI. WM. MenneneeBa», u3ydyeHHE MOAEIEH
KPUCTAIJIMYECKUX pPEIIETOK, HAOMIOJIEHUE M ONHCaHWE JEMOHCTPAlMOHHBIX U J1a00paTOpPHBIX
OTBITOB (pa3joKEeHHWE MEepOKCHIA BOAOpPOJA B MPUCYTCTBUM KaTajaH3aToOpa, OIpPEICIIEHUE CPEJbl
pPacTBOPOB BEIIECTB C IOMOUIbIO YHUBEPCAIBHOTO HMHIMKATOPa, pPEAKUUU HOHHOrOo OOMeHa),
MPOBEJICHUE MPAKTHUECKON paboThl «BiusHue pa3ianyHbIX (PAKTOPOB HA CKOPOCTh XUMHYECKOMN
peaKkIum.

Pacuérnpie 3amaymn.

Pacuérel 10 ypaBHEHMAM XUMHUYECKHUX PEAKLMM, B TOM 4YHUCIIE TEPMOXUMHUYECKUE PACUETHI,
Pacy€ThI C UCITOIB30BAHUEM MTOHATHS «MACcCOBas 1OJISI BEIIECTBA.

Heopranuueckasi xumusi

Hemeramnsl. Ilonoxenne Hemeraos B Ilepuoanueckoit cucreMe XUMUYECKUX 3JIEMEHTOB /.
. MenzeneeBa 1 0COOCHHOCTH CTPOCHUSI aTOMOB. PU3NUYECKHUE CBOWCTBA HEMETAIIIOB. AJJIOTPOIHS
HEMeTaJIOB (Ha MpuUMepe KUcIopoa, cepol, pocdopa u yriaeposa).



XUMHYECKHE CBOMCTBA BAXKHEHUIIINX HEMETAIOB (TAJIOTEHOB, CEPhI, a30Ta, pocdopa, yriaepoaa
Y KPEMHHUS) U UX COSTUHEHUH (OKCH]IOB, KUCIIOPOACOACPKAIIUX KUCIOT, BOJOPOIHBIX COCTUHEHUH).

[IpuMeHeHrEe Ba)KHEUIINX HEMETAUIOB U UX COCIUHEHUM.

Mertamel. [lonoxenune meramioB B [lepuoauueckoit cucteMe xumuyeckux sinemMentoB [l. U.
MenpneneeBa. OcCOOCHHOCTH CTPOEHHUS DJJIGKTPOHHBIX O0O0JIOYEK aToMOB MeTauioB. OOmmme
¢usnueckue cpoiicTBa MeTaiwioB. CIIaBpl METAIOB. DJIEKTPOXUMHUYECKUH psJl HANPSHKEHUH
METaJUIOB.

XVWMHYECKUE CBOMCTBA BAXHEHIITUX METAIUIOB (HATPUH, KAJIUHA, KAIbIIUH, MarHUi, aTFOMUHHM,
LUHK, XpPOM, KEJIe30, ME/Ib) U UX COCTUHEHUII.

Oou1re ciocoObl MoMyYeHHsI MeTaJUI0B. [IpiMeHeHne MeTalljIoB B ObITY M TEXHUKE.

DKCNepUMEHTAIbHBIE METOJIbI M3YUEHHUs BEIIECTB U MX MPEBPALICHUN: U3yUCHUE KOJUICKIUU
«Mertaisl U CIIaBb», 00pa3lloB HEMETAIIOB, PEUICHHE SKCIIEPUMEHTANbHBIX 33/a4, HaOM0IeHUue 1
OINHCaHWE AEMOHCTPALMOHHBIX U JTAOOPATOPHBIX OMBITOB (B3aMMOJAEHUCTBHE THAPOKCHAA ATIOMUHUS
C pacTBOpaMH KHCIIOT U I1I€JI0U€i, KaueCTBEHHBIC PEaKIIMM Ha KATUOHBI METAJIOB).

Pacuérnsie 3amaun.

Pacuérbl mMacchl BemecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00BbEMY OJHOTO M3 yYaCTBYIOIIMX B PEaKIMM BEIIECTB, pacuéThl Macchl (00bEMA, KOJIUYECTBA
BEILIECTBA) MTPOJIYKTOB PEAKIIMH, €CIIM OJTHO U3 BEILIECTB UMEET MPUMECH.

XuMus 4 )KU3Hb

Pons xumum B oOecrieueHWH SKOJOTUYECKOW, DHEPreTUYECKONW W THUIIEBOM 0€30MacHOCTH,
pa3BuTuu MeauUuHEbL. [IoHATHE 0 HAyYHBIX METOJAX MMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIUH.

[IpencraBnennst 00 OOMIMX HAYYHBIX MPUHIMIIAX MPOMBIINIICHHOTO TMOJYYCHUS BaXKHEHIIHX
BELIECTB.

UYenoBek B MHpE BEIIECTB W MaTEpPUAIOB: BAXKHEHIIME CTPOUTENIbHBIE MAaTepUaIbI,
KOHCTPYKLIMOHHBIE MaTepUalibl, KPACKH, CTEKJIO, KEpamMHKa, MaTepuanbl ISl SJIEKTPOHUKH,
HaHOMAaTepHallbl, OpraHNYeCKHe U MUHEPATbHBIC yI0OpEHUSI.

Xumus U 3J0pOBbE YEJIOBEKA: MpaBUiIa UCIOIb30BaHUS JIEKAPCTBEHHBIX MIPENapaToB, MpaBuiia
0€30MMacHOT0 UCIOIb30BaHUS MPENapaToB OBITOBONH XMMHUHU B TOBCEAHEBHOMN KU3HU.

MexnpeaMeTHBIE CBSI3H.

Peanuzanus MeXNpeIMETHBIX CBA3€H MpH MU3yueHHH OO0IIeil M HeopraHmyeckod Xumuu B 11
KJIACCe OCYIIECTBIICTCS Yepe3 HCIOIb30BaHME KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHSITHMA, TaK U
MTOHSATUH, SBIIIOIIMXCA CUCTEMHBIMH ISl OTJIEIBHBIX ITPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAy4YHbIe MOHSATHS: HAy4YHBIH (PaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAJu3,
CUHTE3, KIaccu(uKaIus, IepuoUYHOCTb, HA0II0IeHNE, YKCIIEPUMEHT, MOJISTHPOBaHIE, HU3MEPEHUE,
SIBJICHHE.

®usuka: marepus, 3HEpPrus, Macca, aroM, OJJIEKTPOH, NIPOTOH, HEUTPOH, HOH, H30TOIl,
PaMOaKTUBHOCTh, MOJIEKYJa, SHEPreTHYECKHil ypOBEHb, BEIIECTBO, TeJI0, O0BEM, arperaTHoe
COCTOSTHUE BEIIECTBA, PUINUSCKUE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opranusm, 3KocucTemMa, onochepa, Makpo- ¥ MUKPOIIIEMEHTHI, BUTAMUHBI,
0OMEH BEIIECTB B OpPraHU3Me.

I'eorpacdus: MuHepasbl, TOpHbIE IOPOJIbI, MTOJIE3HBIE HCKOTIAEMbIE, TOTLIUBO, PECYPCHI.

TexHonorus: XUMHUYECKasi MPOMBIIIIEHHOCTb, METAJUTYyPIHsi, MPOU3BOJCTBO CTPOUTEIBHBIX
MaTepuaios, CEeIBbCKOX035MCTBEHHOE MPOU3BOCTBO, MUIIEBas MPOMBIIUIEHHOCTb,
(dapmalieBTHYECKass MPOMBIIIIEHHOCTh, MPOU3BOICTBO KOCMETUYECKUX IPENapaToB, MPOU3BOJICTBO
KOHCTPYKLIHOHHBIX MaT€pUajoB, 3JIEKTPOHHAS IPOMBIIIEHHOCTh, HAHOTEXHOJIOTHH.

INJIAHUPYEMBIE PE3YJIBTATDBI
OCBOEHUA IMTPOI'PAMMEBI 110 XMMKWNU HA BA30BOM VYPOBHE CPEJAHEI'O OBIIETO
OBPA30OBAHUNA



JAUYHOCTHBIE PE3YJBbTATHI

@I'OC COO ycranaBnuBaeT TpeOOBAHUS K pe3yIbTaTaM OCBOCHHUS 00yUYaIOIIMMUCS POTrpaMM
cpenHero ooOmero oOpa3oBaHusl (JIMYHOCTHBIM, METANpPEAMETHBIM M TpeaMeTHbiM). HaydHo-
METOAMYECKON OCHOBOM IS pa3pabOTKH MJIAaHUPYEMBIX PE3yJIbTATOB OCBOCHHS MPOTPAMM CPEIHETO
o01rero 00pa3oBaHus SBIAECTCS CUCTEMHO-IEATETLHOCTHBINA MOAXO.

B coorBercTBUM € CHCTEMHO-AESATEIBHOCTHBIM IMOAXOAOM B CTPYKTYpE JIMYHOCTHBIX
PE3yJIbTaTOB OCBOCHHS IpeaMeTa «XUMHs» Ha YPOBHE CpEIHEro o0IIero oOpa3oBaHMs BHIICICHBI
CIEAYIOIINE COCTABIISIONIME:

OCO3HaHUE 00YYaIOIUMHUCSI POCCHICKON TpakIaHCKON UIEHTUYHOCTH — TOTOBHOCTH K CaMOPa3BUTHIO,
CaMOCTOSTEJIbHOCTU U CAaMOOTIPE/ICIICHUIO;

HaJIM4YMe MOTHUBALIUU K O0YYCHHUIO;

[eJICHANIPABJICHHOE pa3BUTHE BHYTPCHHHX YOEKIECHWUW JMYHOCTH HA OCHOBE KITFOYEBBIX
IIEHHOCTEH ¥ UCTOPUUYECKHUX TPAJAHUIINKA 0a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTH OOYyYaloOIUXCS PYKOBOJCTBOBATHCS B CBOCH JIEATEIHHOCTH
LIEHHOCTHO-CMBICTIOBBIMU ~ YCTaHOBKaMH, MPUCYIIUMHU  IIEJIOCTHOM  CHCTEME XHWMHUYECKOTO
o0pa3zoBaHUs;

HaJU4re TPABOCO3HAHUS IKOJIOTHYECKON KYJIBTYpPhl M CIIOCOOHOCTH CTaBUTH IEJIU U CTPOUTH
JKM3HCHHBIC IJIaHEL.

JIM4HOCTHBIC pe3ybTaThl OCBOCHUS MpeaMeTa «XUMHUSD» TOCTUTAIOTCS B €MHCTBE YUCOHOU U
BOCIUTATEIbHOW JEATEIbHOCTH B COOTBETCTBUM C TYMaHUCTHYECKUMH, COLHUOKYJIbTYPHBIMH,
JyXOBHO-HPABCTBEHHBIMU IIEHHOCTSIMH U HJACalaMd POCCHMCKOTO TPa)KJaHCKOTO 0OIIecTBa,
NPUHATHIMU B OOIIECTBE HOPMaMH H TMPaBHJIAMHU IOBEJCHHS, CIHOCOOCTBYIOIIMMH IpoIeccaM
CaMOIIO3HAHUsI, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBJICHUS TUYHOCTH 00YYArOIIHXCSI.

JIngHOCTHBIE pE3ynbTaThl OCBOCHHUS TpEAMETa «XHUMHSI» OTPaKarOT CHOPMHPOBAHHOCTH
OTIBITA TIO3HABATEILHON M MPAKTHYECKOW JEATEIbHOCTH O00yUYaIOIIMXCS M0 PeaTn3alluy MPUHATHIX B
0011IeCTBE LIEHHOCTEH, B TOM YHUCJIC B YACTH:

1) rpaIaHCKOTrO BOCIUTAHUSL:

OCO3HaHUsI OOYYAIOIIMMHUCS CBOMX KOHCTUTYIIMOHHBIX TpaB W OOS3aHHOCTEH, YBOKCHUS K
3aKOHY U MPaBOIMOPAJIKY;

MPEACTABICHUS O COLMAJIbHBIX HOPMax M TMpaBWIaX MEXIUYHOCTHBIX OTHOIICHHH B
KOJICKTHUBC;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW NEATEIHHOCTH TPH CO3JaHUU YYEOHBIX IMPOEKTOB,
pelieHr yueOHBIX 1 MTO3HABATENIbHBIX 3a/1a4, BHITOJIHCHUH XUMHUECKUX SKCIICPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh U MPUHUMATh MOTUBBI, HAMEPEHUS, JIOTHKY M apTYMEHTHI IPYTUX TPU
aHaJlM3e Pa3INYHbIX BUJIOB YUCOHOU IEATEIHHOCTH;

2) NIaTPUOTHYECKOI0 BOCTIMTAHMS:

[IEHHOCTHOTO OTHONIIEHHUS K UCTOPUYECKOMY U HAYYHOMY HACIIEIMI0 OT€YECTBEHHON XHUMUU;

YBaXCHHsI K TIPOIIECCY TBOPUYECTBA B O0JIACTU TEOPUH M MPAKTUIECKOTO MPUMEHEHHS XUMUH,
OCO3HAHUS TOTO, YTO JOCTHKCHHS HAYKH €CTh Pe3yJbTaT JUIMTEIbHBIX HAOIIOICHHH, KPOTOTINBBIX
AKCIEPUMEHTAIBHBIX IIOUCKOB, MOCTOSHHOTO TPY/1a YYEHBIX U MPAKTUKOB;

WHTEpeca U MO3HABATEIIbHBIX MOTHBOB B TMOJYYCHHH M TIOCIICIYIONIEM aHaTN3e HHPOPMAIIHH O
MEepPEAOBBIX TOCTUKEHUAX COBPEMEHHON OTEYECTBEHHON XUMUH;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPABCTBEHHOT'O CO3HAHUs, STUYECKOTO MOBEACHUS;

CIIOCOOHOCTH OIICHWBATh CHUTYAallUH, CBSA3aHHBIC C XMMHUYECKUMHU SIBJICHUSMH, U TPUHUMATh
OCO3HaHHBIE PELICHUs, OPUEHTUPYSICh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

FOTOBHOCTU OLICHUBATh CBOE TOBEICHHE W TMOCTYNKA CBOMX TOBAPHILNEH C MO3ULIMIA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE MOCIIEICTBUM 3TUX MOCTYIIKOB;



4) popMupoBaHUS KYJIbTYPbI 310POBbA:

MOHUMAHMUS [IEHHOCTEW 3I0pOBOrO M 0e30macHOro oOpas3a >KU3HH, HEO0OXOJUMOCTH
OTBETCTBEHHOTO OTHOIIIEHUSI K COOCTBEHHOMY (DPM3HUYECKOMY U TICUXUYECKOMY 37I0POBBIO;

coOJTr0IeHUsI TIPaBIIT 0€301TaCHOT0 OOPAIEHUS C BEIIECTBAMHU B OBITY, TIOBCETHEBHOM JKU3HU U
B TPYJOBOM AESITEIBbHOCTH;

MMOHMUMAHHUSI [ICHHOCTH MPAaBUJI MHAWBHUIyAILHOTO ¥ KOJUJIEKTUBHOTO OE€30MacHOTO TIOBEICHUS B
CUTYaIUIX, YTPOXKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAaHUS TOCHEACTBUM W HENPUATHUS BPEAHBIX MpPHUBBIYEK (YIOTpeOJIEHUs aJKOToJIs,
HapKOTHUKOB, KypeHUs);

5) TPy10BOr0 BOCIIUTAHUSA:

KOMMYHHKATUBHOW  KOMIIETEHTHOCTH B  Y4eOHO-MCCIIEIOBATENLCKOW  JESTEIbHOCTH,
OOIIECTBEHHO MOJIE3HOM, TBOPUYECKOM U IPYrUX BUAaX ACSITEIbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B pEHICHUM MPaKTUYECKUX 3aJady COLMAJIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOETO KJ1acca, IIKOJIbI);

MHTEpeca K MPAKTUISCKOMY M3yUEHUIO MPOPECCHI pa3IMuHOrO PojJa, B TOM YUCIE HA OCHOBE
MPUMEHEHHUS [TPEIMETHBIX 3HaHUHN 110 XUMHUH;

YBaXXEHHUsI K TPy, JIOJAM TpyAa U pe3yJbTaTaM TPYJI0BOU JesITebHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BbIOOpY WHAMBHIYaJdbHOM TpaeKTOpuHM oOpa3oBaHUs, Oyaymie
npodeccun U peanu3ali COOCTBEHHBIX KXU3HEHHBIX IJIAHOB C YYETOM JMYHOCTHBIX WHTEPECOB,
CIIOCOOHOCTEH K XMMUHU, HHTEPECOB U MOTPEOHOCTEH 00111eCTBa;

6) 3K0J10rM4YecKOro BOCIIMTAHMS:

9KOJIOTHYECKH IIeJIECO00Pa3HOr0 OTHOIIEHUS K MPHUPOJC, KaK HMCTOYHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3emIie;

MOHUMAaHUS TJ00aTbHOIO XapaKTepa HKOJIOTMYECKHX MpOoOJieM, BIHSHUS SKOHOMUYECKHX
MPOLECCOB HA COCTOSIHUE MPUPOIHOM U COIIUATILHOM CPEIBI;

OCO3HaHUS HEOOXOAMMOCTH HCIOJIb30BAHUS JOCTHIKCHUNW XWUMHUHU [UJIS PEIICHUS BOIPOCOB
palMOHAIBHOTO MPUPOIONOIH30BAHNUS;

AKTUBHOT'O HENPUSTHUS JEUCTBUMN, MPUHOCSIINX BPE OKPYKAIOIIEH TPUPOIHON Cpelie, YMEHUs
MIPOTrHO3UPOBATh HEOJArONpPUSITHBIE SKOJOTUYECKUE MOCIEACTBUS NMPEANPUHUMAEMBIX JCUCTBUN U
MpeAOTBpAIIATh UX;

HaJU4usl Pa3BUTOTO HKOJOTHYECKOTO MBIIUICHHS, HKOJIOTHYECKON KYJIbTYpbl, OIbITA
NEeSTeIbHOCTH  DKOJIOTMYECKOM  HAmpaBIIEHHOCTH, YMEHHUS  pPYKOBOJICTBOBaTbCSl HMH B
M03HABATENbHON, KOMMYHUKAaTUBHOM M COIMAIBHON IMpaKTUKE, CIIOCOOHOCTH M YMEHHSI aKTHBHO
MPOTHUBOCTOATH HICOJIOTHH XeMOo(poOuH;

7) 1EeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKU ¥ 00I1IeCTBEHHO! MPaKTUKH;

MOHUMAHUS CHeNU(UKH XUMHH KaKk HayKd, OCO3HaHUs e poilu B (OPMUPOBAHUU
paIMOHATFHOTO HAYYHOT'O MBIIUICHUS, CO3JAaHMH IIEIOCTHOTO MPEACTaBICHUS 00 OKpYKaromeM
MHUpE KaK O €JMHCTBE MPUPOJIbI U YeIOBEKa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U pEelIeHuN
po0JsieM COXpaHEeHUsI IPUPOIHOTO PAaBHOBECHS;

yOeXKAEHHOCTH B 0COOOH 3HAUYMMOCTH XHMHU JJisSi COBPEMEHHOW INMBHIM3AlUU: B €€
TYMaHHCTUYECKON HAampaBleHHOCTH M BaXHOM pOJM B CO3JAaHUMM HOBOW 0a3bl MarepuanbHOM
KyJbTYpBl, PEIICHWU TJI00ANbHBIX MPOOJEM YCTOHYMBOIO Pa3BUTHs YEJIOBEUECTBA — CHIPHEBOMH,
SHEPreTUYECKOM, MUIIEBON U IKOJIOTUYECKON 0e30MacHOCTH, B Pa3BUTUU MEAMIIMHBI, 00ECICUeHUN
YCIIOBUH YCIIEIIHOTO TPYAA U AKOJIOTHYECKH KOM(POPTHOM KU3HU KAXKIAOTO YieHA O0IIeCTBa;

€CTECTBEHHO-HAyYHOM  TPaMOTHOCTH: TIOHMMaHHUsi  CYIIHOCTH  METOJOB  IO3HAHUS,
UCIOJIb3YEMBIX B ECTECTBEHHBIX HAyKaX, CIIOCOOHOCTH WCIOIb30BaTh IOJyYaeMble 3HAHUS IS



aHaln3a U OOBSICHEHMSI ABJICHUIN OKPY’KAIOLIEro MUpa U MPOUCXOIAIINX B HEM U3MEHEHUHN, YMEHUS
JenaTh 00OOCHOBAaHHBIC 3aKIIOYCHHS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIMXCS JAHHBIX C LETBIO
MOJTy4EHUS JJOCTOBEPHBIX BHIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENIBHO HCIONb30BaTh XMMHUECKUE 3HAHUS AJIS pelIeHUs mpodsieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIbCKON IS TEIILHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMpPEphIBHOMY OOpa3oBaHHI0 M caMoo0pa3oBaHUIO, K
aKTUBHOMY IMOJIYYE€HHIO HOBBIX 3HaHUH MO XMMHH B COOTBETCTBUU C KU3HEHHBIMU MOTPEOHOCTSIMH;

WHTEpeca K 0COOCHHOCTSIM TPY/ia B pa3MyHBIX chepax mpodhecCuoHaTbHON NeITeIbHOCTH.

METAINIPEMETHBIE PE3YJIbTATDBI

MeTtanpeaMeTHble pe3yabTaThl OCBOCHHUSI yUeOHOTo MpeaMera «XUMHUs» Ha YPOBHE CPEIHETrO
o01mero 00pa3oBaHus BKIFOYAIOT:

3HaYuMBbIe I (OPMUPOBAHMSI MHPOBO33pEHUS OOYHYAIOIIMXCS MEXKIUCIUIUIMHAPHBIE
(MeXIpenMeTHbIC) O0IIeHAYYHbIE TIOHATHUS, OTPAXKAIOIINE IIEIOCTHOCTh HAYYHOW KapTHHBI MUpa U
crnenuuKy METOJO0B TO3HAHMS, HCIIOJIB3YeMbIX B E€CTECTBEHHBIX HayKax (Marepus, BEIIECTBO,
SHEprus, BJIECHUE, IPOIeCcC, CUCTEMA, HayUHbIM (aKT, MPUHIUI, TUIIOTE3a, 3aKOHOMEPHOCTbh, 3aKOH,
Teopus, UCCIIeJIOBaHNE, HAOIOICHUE, U3MEPEHNUE, SKCIIEPUMEHT U IPYTHE);

YHUBEpCaIbHbIC Y4eOHBbIC AeWCTBUS (ITO3HABAaTEIbHbIC, KOMMYHUKATUBHBIC, PETYISTHBHbBIC),
obecnieunBaromue (HopMUpOBaHHE (PYHKIMOHAIBHOM TPAMOTHOCTH M COLMAIbHONH KOMIIETEHIUH
oOydJaronmxcs;

CIOCOOHOCTh o0yJaromuxcst UCIOJIb30BATh OCBOEHHBIE MEXTUCIUTUTMHAPHBIE,
MHUPOBO33PEHUYECKHE 3HAHUS U YHUBEPCaIbHbIC yaeOHbIC NEHCTBHUS B TO3HABATEIILHON U COLMATBHON
MIPAKTHUKE.

MertanpeameTHble  pe3ysbTaThl  OTPaKalOT  OBJAJCHHE YHUBEPCAIBHBIMH  y4eOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMHU U PETYJISTUBHBIMU ACHCTBUSIMHU.

OBiageHne YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€HCTBUSIMU:

1) 6a3oBble JIOTHYeCKHE TeiiCTBUS:

CaMOCTOSITENTLHO  (OpMyIHpOBaTP M aKTyallM3UpPOBATh MpOOJIeMy, BCECTOPOHHE e&
paccMaTpuBarth;

ONpEAENATh IeNu JIeATENbHOCTH, 3aJaBas MapaMeTpbl U KPUTEPUU HX JIOCTHIKEHUS,
COOTHOCHUTB PE3YyJbTaThl ACATEIHLHOCTHU C IIOCTABICHHBIMU IIEIISIMU;

UCIOJIb30BaTh MPH OCBOCHUU 3HAHWUW MPHEMBI JIOTHYECKOTO MBIIIICHUS — BBIICIATH
XapakTepHble TPU3HAKKM TOHATHA M  yCTaHaBIMBaTh WX  B3aUMOCBA3b, HCIOJbB30BaTh
COOTBETCTBYIOIINE MOHSITUS ISl OOBSICHEHUS OT/IENbHBIX (PAKTOB U SABJICHUI;

BBIOMpATh OCHOBAHUS M KPUTEPHH TS KJIACCU(DUKAIIMY BEIIECTB U XUMHUYECKHUX PEAKIIHIA,

YCTaHABIIMBATh IPUYNHHO-CJICICTBEHHBIC CBSI3U MEXKy N3Yy4aeMbIMU SBICHUSIMU;

CTPOMUTH JIOTUYECKUE pacCyXlIeHus (MHAYKTUBHBIC, IEIyKTHUBHBIC, IO AHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH U MPOTHUBOPEUMsS] B PACCMATPUBAEMBIX SBJICHUSX, (OPMYIUPOBATH BBHIBOILI U
3aKJTFOYCHUS;

MPUMEHITh B MPOILECCe TO3HAHWS, HCIOJb3YyeMble B XHMHH CHMBOJIHYECKHE (3HAKOBHIC)
MOJIeTH, TPeoOpa3oBhIBaTh MOJEIbHBIE MPEACTABICHUS — XUMHUYECKUN 3HAK (CMMBOJI) AJIEMEHTA,
XuMuueckas Gpopmyia, ypaBHEHHE XUMUYECKOW peakluy — MpU PEeIIEHUU YUYEOHbBIX MTO3HABATEIbHBIX
U TPaKTUYECKUX 3a/lay, TPUMEHSATh Ha3BaHHBIC MOJEIbHBIC TMPEACTABICHUS IS BBISIBICHUS
XapaKTePHBIX MPU3HAKOB N3YYaeMbIX BEIECTB U XUMUYCCKUX PEAKITUH.

2) 0a30BbIe HCCIeA0BaTEIbCKHE TeHCTBHS:

BJIa/IETh OCHOBAMHU METOJIOB HAYYHOI'O MTO3HAHUS BEIIECTB U XUMUYECKUX PEaKLUi;



dbopMynupoBaTh LEIM W 3aJa4d  UCCJICOBaHMs, WCIOJIb30BaTh IIOCTaBICHHBIE U
CaMOCTOSITENTLHO C(OPMYIMPOBAHHBIE BOMPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI IS
(hopMUPOBaHUS TUTIOTE3HI TI0 TPOBEPKE MPABHILHOCTH BBHICKA3BIBAEMBIX CYXKICHHIA,

BJIQ/IETh HABBIKAMHM CaMOCTOSITEIBHOIO IUIAHUPOBAHMS U TMPOBEACHUSA YUYEHHYECKHX
HKCIIEPUMEHTOB, COBEpIICHCTBOBATH yMEHMsI HAONIOAATh 3a XOJAOM IIPOIECcca, CaMOCTOSITEIBHO
NPOTHO3UPOBATh €ro  pe3ynbTaT, (OpPMYIHpPOBATH OOOOIIEHUS ¥ BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH DPE3YJIbTATOB HCCIEIOBAHMS, COCTABIATH OOOCHOBAaHHBIM OTYET O MPOJETaHHOMN
pabore;

MPUOOPETATh OMBIT YUYEHUYECKOM MCCIIE0BATEIBCKOM U MPOEKTHOM JesITeNbHOCTH, MPOSIBIATD
CIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIILHOMY HOUCKY METOJIOB PEIICHUs MPAKTUYECKUX 3a7ad,
MPUMEHEHHIO PA3TUYHBIX METOJIOB TIO3HAHMUS.

3) padora ¢ unopmaunmeii:

OpPUEHTUPOBATHCS B Pa3IUYHBIX UCTOYHHKAX MHPOpMAIMK (HAyYHO-TIOMYJISpHas JUTepaTypa
XMMHUYECKOTO COJEp)KaHUs, CIOpaBOYHbIe TocoOusi, pecypcel MHTepHeTa), aHaAIW3UPOBATH
WH(OPMAIIHUIO PA3TUYHBIX BHIOB U (hOPM MPEICTABICHUS, KPUTUUYECKH OIICHUBATH €€ TOCTOBEPHOCTh
Y HEMPOTHUBOPEUUBOCTH;

dbopMynupoBaTh 3ampockl M TNPUMEHSATH pa3jMYHble METOAbl MpPU TOHCKE U OoTOOope
nH(popManuy, HEOOXOAMMOH JIJIsl BBIMIOTHEHHS YI€OHBIX 337124 OMPEAeIEHHOTO THIIA;

MpUOOpPETaTh OMBIT HKCHOJB30BaHUS WH(HOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOATENIbHO BBIOMpATh ONTUMAJBHYIO (OpMy TpeacTaBiieHuss WHPopManuu (CXEMHI,
rpaduKu, TuarpaMMsbl, TaOJIHIIbI, PUCYHKH U JPYTHUE);

MCIIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEICTBA NIPU paboTe ¢ XUMHUECKOW MH(pOpMAaIeii:
MPUMEHATh MEXIpPEeIMETHbIC ((DU3NYecKne M MaTeMaTU4YeCKHE) 3HAKH W CHMBOJIBI, (OPMYJIBI,
ab0peBHUaTyphl, HOMEHKJIATYPY;

UCIOJIB30BATh U MIPE0OpPa30BBIBATh 3HAKOBO-CUMBOJIMYECKUE CPEICTBA HATIIATHOCTH.

OBiajieHne YHMBEPCAILHBIMH KOMMYHHUKATHBHBIMH 1eHCTBUSIMMU:

3aJlaBaTh BOMPOCHI IO CYIIECTBY OOCYXKIaeMOWl TeMbl B XOJ€ AMalora W/WIM TUCKYCCHH,
BBICKa3bIBaTh  MJieH, (QOPMYJIUPOBATH CBOM  NPEIJIOKEHUS  OTHOCUTENBHO  BBIOJIHEHUS
MPEJI0KEHHOM 3a/1a4u;

BBICTYIIaTh C TPE3CHTAIMEH pPe3yJbTaTOB MO3HABATEILHON JEATEIBHOCTH, MOTyYeHHBIX
CaMOCTOSITENTbHO MJIM COBMECTHO CO CBEPCTHHUKAMH INPHU BBIMOJIHEHUHU XUMHUYECKOTO SKCIEPHUMEHTA,
MPaKTUUYECKOH pabOThl MO HCCIETOBAHUIO CBOMCTB M3y4aeMbIX BELIECTB, peanu3aliil y4eOHOTO
npoekta u (GOpPMYyJIHUPOBATh BBIBOABI IO pPeE3yJbTaTaM MPOBEIEHHBIX HWCCICIOBAHUN MyTEM
COTJIACOBAHUS MO3ULUH B X07e 00CYKICHUS U 0OMEHAa MHEHUSIMHU.

OBiajeHne YHMBePCAJIbHBIMH Pery/siTUBHBIMU AeiiCTBUSMM:

CaMOCTOSITENIbHO IUIAHUPOBAaTh U OCYIIECTBISATh CBOIO TI03HABATEIBHYIO JI€ATEIbHOCTD,
ompenensas e LeIM W 3a7ayd, KOHTPOJUPOBAaTh U MO Mepe HEOOXOIUMOCTH KOPPEKTUPOBATH
mpenjaraeMblii  alrTOPUTM JCUCTBUN TPHU BHINOTHEHUH YYEOHBIX M HCCIEIOBATENbCKUX 3a/ad,
BBIOMpaTh Hambosiee dPGHEKTUBHBIN CIOCO0 WX PEMICHUS C YYETOM TOJYYCHHS HOBBIX 3HAHHH O
BELIECTBAX U XUMUYECKUX PEAKIUAX;

OCYIIECTBISATH CAMOKOHTPOJIb CBOCH JEATEIIbHOCTH HA OCHOBE CAMOAHANIN3a U CAMOOLICHKH.

NPEIMETHBIE PE3YJBbTATHBI
11 KJIACC
[IpenmeTHBIE pe3ybTaThl OCBOCHHUA Kypca «O01as 1 HeopraHudeckasi XuMHUs» OTPaskaroT:



c(hOpPMHUPOBAHHOCTh TMPEJCTABICHNUN: O XUMHYECKOW COCTaBISIOIICH €CTECTBEHHO-HAYyYHOH
KapTUHBI MHpA, POJM XWMUU B TIO3HAHWH SIBJICHHUNA MPUPOJBI, B (OPMUPOBAHWUU MBIIUICHUS W
KYJIbTYPBI THYHOCTH, €€ PYHKIIMOHATHHON TPAMOTHOCTH, HEOOXOTUMOM IS PEIICHUS TPAKTUIECKIX
3a/1a4 ¥ HKOJIOrMYeCKd 000CHOBAHHOI'O OTHOIIIEHHUS K CBOEMY 3/I0POBbIO U MIPUPOIHON Ccpefie;

BJIQJICHUE CHCTEMON XMMHMUYECKMX 3HAHMM, KOTOpas BKJIOYAET: OCHOBOIIOJIATAIOIINE MOHATUS
(XMMUYECKUI 3JIEMEHT, aTOM, M30TOI, S-, p-, d- AJIEKTpOHHBIE OPOUTAIN aTOMOB, HOH, MOJEKYJIa,
MOJIb, MOJISIDHBIH 00BEM, BaJICHTHOCTH, AJIEKTPOOTPHUIIATETLHOCTD, CTENIEHb OKUCIICHHS, XUMUYECKas
CBSI3b (KOBaJICHTHAsl, MOHHAs, METaJIM4yecKasi, BOJOPOJIHAs), KpHUCTaNIMYecKas pelI€TKa, THUIIbI
XUMHUYECKHUX PEAKIM, pacTBOP, IEKTPOIUTHI, HEIJIEKTPOJIUTHI, FNEKTPOIUTHYECKAS TUCCOLUALINS,
OKHUCJIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUUECKOM peaKIMi, XUMUYECKOE PABHOBECUE); TEOPUU U
3aKOHBI (TEOPHS ANEKTPOJUTUUYECKOM Jucconuanuu, nepuoanudeckuit 3axon JI. M. Menpeneesa,
3aKOH COXPAHEHHUs MAacChl BEIECTB, 3aKOH COXPAHEHUS W MPEBPALICHUS SHEPIMH IPU XHUMHYECKUX
peaxnusx), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XUMUU, MUPOBO33PEHUECKHE 3HAHUS, JIexkKalllne
B OCHOBE IMOHUMaHUS NPUYNHHOCTH U CHUCTEMHOCTH XHUMHUYECKUX SIBICHUH, (PaKTOIOTUYECKUE
CBEICHHUS O CBOWMCTBAaX, COCTaBe, TIOIYYECHUHM ¥ OE30MaCHOM HCIIOJIb30BAHUN BaXKHEHIIUX
HEOPraHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JESTEIbHOCTH YEIIOBEKa;

c(OpPMUPOBAHHOCTh YMEHHUM BBISIBISITh XapaKTEPHbIC MPU3HAKU TMOHATUM, yCTaHABIUBATh UX
B3aUMOCBS3b, UCII0JIB30BaTh COOTBETCTBYIOIIUE MOHSATHUS MIPU OMUCAHUU HEOPTraHUYECKUX BELIECTB U
UX IIPEBPALLECHUN;

c(OPMUPOBAHHOCTh YMEHHUH HCIONb30BaTh XUMHYECKYI0O CHMBOJIMKY J[UIS COCTaBJICHUS
(dhopMyJ BEIIECTB M YPAaBHEHHUN XMMHYECKUX peakiuii, cucteMatndeckyto HomeHkaaTypy (IUPAC) u
TPUBHAJIbHBIE HA3BAHMS OTACIIbHBIX HEOPraHMYECKUX BelIeCTB (YrapHbl ra3, YIJIEKUCIBIM ras,
aMMHUaK, raiéHasi U3BeCThb, HeraméHas U3BeCTb, MUThEBAs COJa, MUPUT U JIPYTHUE);

c(OpPMUPOBAHHOCTh YMEHHUH OIpPEAeNsATh BAJIEHTHOCTh U CTENEHb OKUCICHHS XUMHYECKHX
AJIEMEHTOB B COEJIMHEHHUAX PA3IMYHOTO COCTaBa, BUJ XMMHMUYECKOH CBS3M (KOBaJIeHTHas, MOHHA,
METaJUIMYecKasi, BOJOpPOAHAs) B COCAUHEHHUSX, TUI KPUCTALIUYECKON pPEMIETKH KOHKPETHOTO
BellecTBa (aTOMHAasl, MOJEKYJsApHas, HOHHAas, MeTAJUIMYecKas), XapakTep Cpeabl B BOJHBIX
pacTBOpax HEOPraHWYECKUX COCAUHEHUN;

c(OpMUPOBAHHOCTh YMEHHUI yCTaHABIMBATH MPUHAIJIEKHOCTh HEOPTaHUYECKUX BELIECTB IO
UX COCTaBy K OIpeAenEHHOMY KIIAacCy/TpyMIe COeTUHEHUH (MPOCThIe BEIIECTBA — METAUIBI U
HEMETAJIJIbl, OKCH/IbI, OCHOBAHHUSI, KHCIIOTHI, aM()OTEPHBIE TUAPOKCUIBI, COJIH);

c(hOpMHUPOBAHHOCTh YMEHUM PaCKpbIBATh CMBICH mepuoandeckoro 3akona J[. . Menneneera
U IGMOHCTPUPOBATh €0 CUCTEMATU3UPYIOLIYI0, OOBICHUTENbHYIO U IPOrHOCTHUECKYIO (DYHKIINU;

c(hOpPMUPOBAHHOCTh YMEHUN XapaKTePU30BaTh AJIEKTPOHHOE CTPOCHUE aTOMOB XUMHYECKHX
anemeHToB 1—4 nepuonos Ilepuoanueckoil cucrembl xumudeckux 3nemeHtoB [[. M. Menneneesa,
UCIIOJNIb3Ysl TOHSTUS «S-, pP-, d-3JEKTPOHHBIE OPOUTANNY», «IHEPTEeTHUECKUE YPOBHU», OOBACHATH
3aKOHOMEPHOCTU M3MEHEHUSI CBOMCTB XMMHUYECKHMX AJIEMEHTOB M MX COEIMHEHUH MO MEpUOJaM U
rpymnmnaM [lepuoandeckoii cucteMsl XUMUYECKUX 3i1eMeHTOB []. 1. Menneneesa;

c(hOpPMUPOBAHHOCTh YMEHUU XapaKTepU30BaTh (OMUCHIBATH) OOIIME XMMHUYECKHUE CBOICTBA
HEOPraHWYECKHUX BEIIECTB PA3JINYHBIX KJIACCOB, TOATBEPKIATh CYLIECTBOBAHUE N'€HETUYECKON CBSI3H
MEXIy HEOPraHMYECKMMHU BELIECTBAMU C MOMOILIBIO YPAaBHEHHMHM COOTBETCTBYIOIIUMX XHMHUYECKHX
peaKuuii;

c(hOpPMUPOBAHHOCTh YMEHHUS KJIACCU(UIIMPOBATh XUMHUYECKHE PEAKIUU [0 PA3IUYHBIM
MpHU3HaKaM (YHCIy U COCTAaBy pPearupyrolux BEIIECTB, TEMIOBOMY 3P EeKTy peakiuu, U3MEHEHUIO
CTETEeHEW OKUCIICHUSI 3JIEMEHTOB, 0OpPaTUMOCTH PEaKIUH, YHaCTHIO KaTallu3aTopa);

c(hOpPMUPOBAHHOCTh YMEHUH COCTaBJIATh YPaBHEHHS pPEaKIHUW PAa3IMYHBIX THIIOB, MOJHBIC U
COKpaIIEHHbIC YPaBHEHUS PeaKIMii HOHHOTO 0OMEHa, YUUTHIBAsK yCIOBUS, TIPU KOTOPBIX 3TH PEAKITUU
UIYT J10 KOHIA;



c(OPMHUPOBAHHOCTb YMEHHUI MPOBOJIUTH PEAKIMH, MOATBEPKIAIOIINE KAueCTBEHHBIM COCTaB
Pa3NIUYHBIX HEOPTraHMYECKUX BEIECTB, PACIIO3HABATh OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIONINE B
BOJIHBIX PACTBOPAaX HEOPTaHUYECKHUX BEILECTB;

C()OPMHUPOBAHHOCT YMEHHMH pPACKPBIBaTh CYIIHOCTb OKHCIMTEIbHO-BOCCTAHOBUTEIbHBIX
pEaKIMii MOCPEICTBOM COCTABIICHHS 3JIEKTPOHHOIO OajlaHCca ATUX peaKkLuii;

c(OPMHUPOBAHHOCT YMEHUN OOBSACHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOW peakiuu OT
Pa3NUYHBIX (PAKTOPOB; XapaKTep CMELICHUS XUMHUECKOTO PaBHOBECHUS B 3aBUCMOCTH OT BHEIIHETO
BozaeictBus (npunmun Jle [llarense);

C(OPMHUPOBAHHOCT YMEHMH XapaKTepU30BaTh XMMHUYECKHE MPOLECCHI, JEKallue B OCHOBE
NPOMBIIIJICHHOTO TIOJIYY€HHUS] CEPHOM KHUCIOThI, aMMHaka, a Takke Cc(HOpMUPOBAHHOCTD
NpeACTaBIeHU 00 OOIMX HAyYHBIX NPUHIMIAX M SKOJOTHMUYECKUX MpoliieMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

C(OPMHUPOBAHHOCTb YMEHHUH IPOBOJUTH BBIUMCICHHS C UCIOIb30BAHUEM IOHATHS «MaccoBas
J0Js1 BEIIECTBA B PAacTBOpPE», OOBbEMHBIX OTHOIIEHUI Tra30B MPU XUMHUYECKUX PEAKLHUAX, MACChI
BEIIECTBA MM 00BbEMaA ra3oB 10 U3BECTHOMY KOJHMUYECTBY BEILECTBA, Macce WM 00BEMY OAHOTO M3
YYacTBYIOIMX B pEaKIUH BEILECTB, TEIUIOBOro 3(pdeKkTa peakiyuy Ha OCHOBE 3aKOHOB COXPaHEHHUs
Macchl BELECTB, IPEBPALLECHUS U COXPAaHEHUS DHEPTUH;

c(OPMHUPOBAHHOCTh yYMEHHUH COONMIOATh MpaBHa TOJH30BAHUS XHMUYECKOH NOCYIod u
71a00paTOpPHBIM 00OPYZOBAaHUEM, a TAK)Ke IMpaBHia OOpaIIeHUs C BEIIECTBAMHU B COOTBETCTBHU C
MHCTPYKIMSMH 110 BBIITOJHEHHIO Ja00PAaTOPHBIX XUMUYECKHUX OIBITOB;

C()OPMHUPOBAHHOCT YMEHHUI IJAHUPOBAaTh M BBINOJHATE XMMHUYECKMH HKCHEPUMEHT
(pa3noxeHue MepoKCHaa BOJOPOJa B MPHUCYTCTBUM KaTalu3aTopa, ONpEIeNICHHE CpPEeIbl PacTBOPOB
BEIIECTB C MOMOIIbIO YHHUBEPCAILHOTO WHAMKATOpA, BIMSHHE PA3JIMYHBIX (PAKTOPOB HA CKOPOCTH
XMUMUYECKON peakluy, peakllui HOHHOro 0OMEeHa, Ka4yeCTBEHHbIE peaKluH Ha CyJb(ar-, KapOoHaT- U
XJIOPU/I-aHUOHBI, Ha KATUOH aMMOHHS, PEIIEHUE YKCIEPUMEHTAIbHBIX 3aau 10 TeMaM «MeTabh»
u «Hemeramnsl») B COOTBETCTBHMM C IpaBUJIaMH TEXHUKM O€30MACHOCTH MpH OOpaleHuH C
BEIIECTBAMH U J1a0OpaTOpHbIM OOOpYZOBaHUEM, MPEACTABIATH pe3yJIbTaThl XUMHUYECKOTO
HKCIEpUMEHTA B ()OpME 3aIIUCH YPABHEHUIH COOTBETCTBYIOIUX peakUuil U (POpMYIUPOBATh BHIBOJIBI
Ha OCHOBE 3TUX PE3YJIbTATOB;

Cc(OPMHPOBAHHOCTh YMEHHUH KPUTHUECKH aHAJTU3UPOBATh XHMHUYECKYIO0 HH(POpPMAIHIO,
MOJTy4aeMyIo M3 pa3HbIX HCTOYHUKOB (CPEACTBa MAacCOBOM KOMMYHHKAIMH, IHTepHET U Ipyrux);

c(hOpMHUPOBAHHOCTh YMEHHI COOJII0IaTh MPaBHJIa SKOJOTUUYECKH IEIECO00pa3HOTO TTOBEACHUS
B OBITY W TPYIOBOM MAEATENBHOCTH B LEJIAX COXPAaHEHMs] CBOErO 3J0pOBbS U OKpYXKarolueil
NPUPOJHON Cpelbl, OCO3HABAaTh OMACHOCTh BO3ICWCTBUS HA JKUBBIC OPTaHU3MBI ONPENEIEHHBIX
BEIIECTB, MOHMMas cMmbica nokazarens 11K, mosicHATe Ha mpumepax crocoObl yMEHBUICHUS M
IPEJOTBPALLEHUS UX BPEIHOTO BO3JEHCTBUS HA OPraHU3M YEJIOBEKa;

11 00Y4aIOLIMXCSl C OTPAaHUYEHHBIMU BO3MOYKHOCTSIMU 37I0POBbs: YMEHHUE IPUMEHATh 3HAHUS
00 OCHOBHBIX JIOCTYIHBIX METO/AX IMO3HAHUS BEUIECTB U XUMHUECKUX SBICHUA;

IUISL CIIETIBIX M CITA0OBUIAIINX OOYUaIOMIMXCS: YMEHUE UCIOIBb30BaTh PElbe(HO-TOUCUHYIO CUCTEMY
obo3Hauenuii JI. bpaiiist 11 3anucu XuMuIeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHE

11 KJIACC
DJIeKTPOHHbIE
(ungposbie)
KouunyecTBO 4acoB oOpa3oBaTe/ibHbIE
pecypchl
No /it HaumMeHnoBaHue TeM
NMPOrpamMMbl
KountpoJasn paxkru-
Bcero HbIe yeckue
padoThI padoThI
Tema 1. TeopeTuyeckne 0CHOBbI XUMHMHU
Ctpoenue aTOMOB.
[leproanueckuii 3aK0H U
1.1 [lepuonuueckas cucrema 7 bu6mmoreka [IOK
XUMHWYCCKHUX DJIEMECHTOB
. . MenneneeBa
Htoro no teme 7
Tema2. CTpoeHne BelICTBa
2.1 Crpoenme  BewecTsa. 5 | Bu6morexa [IOK
MHoroo6pa3ue BeecTs
Hroro no teme 5
T ema3.XuMuveckue peakuuu
3.1 XUMHUYECKUE PeaKIuu 8 1 bu6mmoreka [IOK
Hroro nmo teme 8 bu6nmmoreka IIOK/
Tema 4. PacTBopbI
MaccoBas OJIs
BEIIECTBA B
4.1 pactBope.MomsipHas 5
KOHLEHTpalus. DIEKTPOI
UTUYECKAsl TUCCOLUALIUS
4.2 I'maponuz 2
4.3 DIEeKTPONn3 3 1
Hroro no teme 10
Tema 5.MeTamibl
5.1 Mertaub 10 1 1 bu6mmoreka [IOK
Tema 6.HemeTasiibl
6.1 Hemeramnsr 13 1 1 bubmuorexa [JOK




Hroro no teme 13 Bbu6nuoreka [JOK
Tema7. XumMusi v )KU3Hb
7.1 XuMUs 1 )KU3Hb 6 bubmuorexa [JOK
Htoro mo Tteme 6
IloBTOpeHne M cucTeMaTU3auMs 6
3HAHHIHA
Pe3eps 3
OBIIEE KOJIMYECTBO YACOB 68

[10 ITPOT'PAMME




YYEBHO-METOAUYECKOE OBECIIEYHEHHUE OBPA30BATEJIbBHOI'O ITPOIECCA
OBA3BATEJIBHBIE YYEBHBIE MATEPHUAJIBI 1JI51 YYHEHUKA

O.C.I'abpuensia, U.I'.Octpoymos, C.A.CrnagkoB. Xumus. 10 kimacc
.C.I'abpuensn, N.I".Octpoymos, C.A.CrnagkoB. Xumus. 11 kimacc

I'.E.Pynzutuc, ®.I',®enpaman. Xumus. 1 1knacc
Terpanp nis 1abOpaTOPHBIX U MPAKTUYECKUX PabOT
COopHUK 3a/1a4 ¥ yIIpaKHEHUH

METOAUYECKHUE MATEPHUAJIBI IV YYUTEJIA
[IpoBepouHble U KOHTPOJIbHBIE PAOOTHI

OBPA3OBATEJIBHBIE PECYPCHbI n PECYPCbI CETHN HUHTEPHET

http://school-collection.edu.ru/ - Enqunas xomnexius udpoBbIX 00pa30BaTebHBIX PECYPCOB

http://www.alhimik.ru/ - AJIXUMUK. DnexTpoHHbIH *KypHa

http://www.chemistry.narod.ru/ - Mup xumuu

http://hemi.wallst.ru/ - Xumus. O06pa3oBaTeNbHBIA CAUT JUIsI IKOJIBHUKOB

Xumus s Beex - XXI: Pemenne 3agau: Camoyuurenb

Xumus (8-11 knace) BupryansHast nadopatopusi: YueOHoe snekTponHoe nznanue (Jlaboparopus
CHCTEMbI MyJIbTHMEINA

Xumus. 10 kia.: Kommiekt nudpoBsix o0pazoBarenbHbIX pecypcoB (1 u 2; 3 u 4 4eTBepTsIM) K
yueOHuky "Xumus. 10kn." O.C. 'abpuensina
Xumus. 11 ki.: Kommiekt nudpoeix o6pa3zoBareinbHbIX pecypcoB (1 u 2; 3 u 4 4eTBepTaM) K
yueOHuky "Xumus. 11 xn." O.C. T'abpuensaa



