MHUHUCTEPCTBO ITPOCBEIIEHUS POCCHMCKOII OEJEPAIIUA

MunncrepeTso o6pazosanus CTaBpononbeckoro Kpast
OTAeN aaMUHKCTpaLmK Kypekoro MyHHumnansHoro okpyra
MYHHULHMNA/ILHOE Ka3eHHOe 0611eo0pasoBaTenbHOe yupexkieHHe
«Cpennss obmeo6pasosaresbhas wkona Ne 18y

PaccmoTpeHo CornacoBaHo 7 Beps
Ha 3acegaHud MO 3am. nupektopa no VBt ekTOp\ MKOY «COLLI Ne 18
N\ L2

ITporokon Ne |
oT«29» 08 2024r.

PABOYAS ITIPOT'PAMMA CPEJIHEI'O OBUIETO OBPA30OBAHUS

y4uebHoro npeamera «Xumus. Ba3oBbrii YPOBEHb»

Auist obyyaroruxes 10-11 kmaccos

¢. YBapoBckoe 2024 r



MHHOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHH Ha YPOBHE CpelHEro o01iero oopa3zoBanus pa3padboTana Ha ocHoBe DenepaibHOTO
3akoHa OT 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoit denepanuny», TpeOOBaHUI K pe3yabTaTam
OCBOCHHUs (enepaibHONM 00pa3oBaTeNbHON MporpaMMbl cpeanero obmiero oOpaszoBanus (DOII COO),
Mpe/ICTaBICHHBIX B DeiepallbHOM TOCyIapcTBEHHOM 00pasoBatenbHoM ctanaapte COO, ¢ yuérom Konnenmmu
npernoaBaHusl ydeOHOro mpeamera «XWMHsS» B 00pa3oBaTelbHBIX opraHm3anusx Poccuiickoit @exepanum,
peanu3yoIMX OCHOBHBIE O0Opa3oBaTeNbHBIE IMPOTPAMMBI, U OCHOBHBIX NOJOXKEHUH «CTpaTeruu pa3BHTHS
Bocriutanusi B Poccuiickoit @enepannu Ha nepuod a0 2025 roma» (Pacmopspkenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOJ0B K pa3pabOTKe MPOrpaMMBbl M0 XHMHH, K ONpPEIeIeHHI0 o0IIel cTpaTerui o0ydeHus,
BOCIIMTaHMSI M Pa3BUTHS OOydarouuxcs cpeicTBamMHu ydeOHoro npeamera «Xumus» aias 10-11 xmaccoB Ha
0a30BOM ypOBHE cocTaBwiIH KoHIenrtyaiabHbie ToJjiokeHuss @I'OC COO o B3amMOOOYCIOBICHHOCTH IICIICH,
COJIepKaHMUs, Pe3yabTaTOB O0y4YeHUs M TPeOOBAaHHUI K YPOBHIO MOJITOTOBKH BHIITYCKHHUKOB.

Xumunyeckoe oOpa3oBaHHe, OJydaeMOe BBIITYCKHUKaMU OO0I1e00pa30BaTeIbHON OpraHnu3aliiy, sIBISETCS
HEOTBEMJIEMOH YacThl0 HX 00pa3oBaHHOCTH. OHO CIY)XHUT 3aBEpIIAIONINM OTAalloM pealu3alud  Ha
COOTBETCTBYIOIIIEM €My 0a30BOM ypOBHE KIIFOUEBBIX LIEHHOCTEH, MPUCYIINX IEIOCTHOW CHCTEME XHMHYECKOTO
o0pa3zoBaHus. DTH EHHOCTH KacarOTCs MO3HAHMS 3aKOHOB TPUPO/IBI, (OPMHUPOBAHUS MHUPOBO33PEHHS H OOIIEH
KYJBTYpHl YEIOBEKa, a TAaKXKE IKOJIOTUIECKH OOOCHOBAHHOTO OTHONICHHUS K CBOEMY 370POBBIO M MPUPOIHOM
cpene. Peaymmsyercst xumudeckoe oOpa3oBaHHE OOy4aIONMIMXCS HA YPOBHE CpeaHEro oOIero oOpa3oBaHUS
cpeacTBaMu  ydeOHOTONpenMeTa «XUMHS», COJEPKAHUEUTIOCTPOCHUEKOTOPOTOOIIPEIEIEHBIBIPOTPAMMETIO
XAMUU C Y4€TOM crnenu(ukd HayKd XUMUH, e€ 3HaueHWsI B MO3HAHWW TPUPOJABI U B MaTePHATIBHON JKU3HU
oOmiecTBa, a Takke ¢ y4éToM OOMMX el M TPUHIUIIOB, XapaKTEPH3YIONIMX COBPEMEHHOE COCTOSHUE
CUCTEMBI cpentHero obmiero oopa3oBanus B Poccuiickoit deneparum.

XUMUS KaK 2JEMEHT CUCTEMbI €CTECTBEHHBIX HAyK HTPAaeT 0COOYIO POJIb B COBPEMEHHOH ITMBIITU3AIIIH,B
CO3JITaHWW HOBOW 0a3bl MaTepuaIbHOU KyJIbTyphl. OHAa BHOCHT CBOM BKJAJ B (DOPMHUPOBAHHE PAIIHOHAIBHOTO
HAayYHOTO MBIIIJICHUS, B CO3/JaHUE IIEJIOCTHOTO MpEACTaBIEeHUs 00 OKpYyXalolleM MHpE KaK O €IUHCTBE
NPUPOJABI U YeJoBeKa, KoTopoe (OopMUpYeTCsl B XMMHHM Ha OCHOBE IMOHMMAaHHS BEIIECTBEHHOTO COCTaBa
OKPYKaIOILIEr0 MHUPA, OCO3HAHUSI B3aUMOCBSI3U MEXKIY CTPOCHHEM BEUIECTB, UX CBOIMCTBAMH U BO3MO>KHBIMH
00J1acTMH PUMEHCHHUS.

TecHo B3auMMOJEHCTBYS C APYTMMH €CTECTBEHHBIMH HAayKaMH, XMMHUS CTajla HEOTHEMJIEMOIl 4YacThIO
MHUpPOBOH KYJIbTYpbl, HEOOXOJHWMBIM YCIOBHEM YCIEUIHOTO TpyJda U >KM3HM KaXKIOro ujeHa oOIecTBa.
CoBpemeHHass XMMHSI Kak HaykKa cO3WJaTelbHasl, Kak HayKa BBICOKMX TEXHOJOTHI HalpaBjieHa Ha pelIeHHE
rJI00aTbHBIX MPOOJEeM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOM, JHEPreTUYECKOW, IHIIEBOM,
9KOJIOTMYECKO 0€30MacCHOCTU U OXPaHbl 3J0POBbSL.

B cootBerctBUM ¢ OOmMMMM LEISMH M NPUHIMIIAMU CpelHEro ooOmiero oOpa3oBaHUs COJEp:KaHUE
npeameta «Xumus» (10—11 kmaccel, 6a30BbIi ypOBEHb H3YYCHHsI) OPUEHTUPOBAHO MPEHMYIIIECTBEHHO Ha
OOLIEKYIbTYPHYIO MOATOTOBKY OOYYaroIIMUXCsl, HEOOXOIUMYIO UM JUIsl BBIPAOOTKHM MHPOBO33PEHUYECKHUX
OPUEHTHPOB, YCHEIIHOTO BKJIIOUEHUS B KU3Hb COLIMYMa, MPOJIOJDKEHUSI 00pa30oBaHMs B Pa3IMYHBIX 0ONACTSX,
HE CBSI3aHHBIX HEMOCPEJACTBEHHO C XUMHUEH.

CocTaBisromuMy mpeaMeTa « XUuMUS»SIBISIIOTCST 0a30BbIe Kypchl — «Opranndeckas xuMus»u «O01mas u
HEOpraHuyecKas XHUMHs, OCHOBHBIM KOMIIOHEHTOM COJIEP’KaHUS KOTOPBIX SIBJISIOTCS OCHOBBI 0a30BOM HayKu:
CHUCTeMa 3HAaHUU MO0 HEOPraHu4eCKOW XMMHUHU (C BKIIOYCHHEM 3HAHMHA M3 OO0IIeld XMMHU) U OpPraHuYecKou
xumu. DOPMUPOBAHUE [AHHOW CUCTEMbl 3HAHMI MPH W3YUYEHUHU MpeaMmera o0ecrnedyrBaeT BO3MOXKHOCTh
paccMOTpeHHs BCEro MHOroo0Opa3us BEUIECTB HA OCHOBE OOILIUX MOHSTHIA, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa conepxkanuss KypcoB — «Opranudeckas xumus» U «OOIIass U HeEOpraHudeckas XUMHS»
copMHpoBaHa B MporpaMMe Mo XMMHUU Ha OCHOBE CUCTEMHOIO IMOJX0Ja K U3y4eHHI0 y4eOHOTo MaTepuaia U
00yCJIOBJIEHa HCTOPHYECKHM OOOCHOBAHHBIM pa3BUTHEM 3HAHUN Ha OIpPEJCNEHHBIX TEOPETHUECKUX YPOBHSIX.
Tak, B Kypce opraHMuecKold XMMMHU BEIIECTBAa PacCMaTpPUBAIOTCS HA YPOBHE KJIACCHUECKOW TEOPUHM CTPOEHUS
OpPraHMYeCKUX COEIUMHEHHMH, a TaKKe Ha YpPOBHE CTEPEOXUMHUYECKHUX M JJIEKTPOHHBIX MPEACTaBICHUH O
cTpoeHuu BemiecTB. CBelleHHs 00 M3y4aeMbIX B Kypce BEIECTBaX JA0TCA B Pa3BUTHH — OT YIIIEBOJIOPOJIOB 110
CIIO)KHBIX OHOJIOTHUECKH AaKTHBHBIX COEOUMHEHU. B Kypce opraHuyeckodl XuUMHH TIOJIy4arOT pa3BUTHE
copMHpPOBaHHBIE HA YPOBHE OCHOBHOTO 00111ero 00pa3oBaHus MepBOHAYATIbHBIE MPEICTABICHUS OXUMUYECKON
CBSI3U, KJIACCH(PMKALMOHHBIX INPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOICTB BEIIECTB OT HX CTPOCHHUS, O
XUMUYECKOHN peaKIii.



[Tox HOBBIM YriiOM 3peHHsS B IpeaMmeTe «XUMHUs» 0a30BOr0 YpOBHS pacCMAaTpPUBACTCS M3ydCHHBIA Ha
YPOBHEOCHOBHOT0OOOIIET000Pa30BaHUATEOPETUICCKUITMATepUATH(PAKTOIOTHISCKIECBEICHUIOBEIIECTBAX u
XUMHYECKON peakmmu. Tak, B 9acTHOCTH, B Kypce «OOmas W HEOpraHuyeckass XUMHUS» OO0ydarolmuMcs
MPEAOCTABIISIETCS. BO3MOKHOCTh OCO3HATh 3HAYEHUE TIEPUOJUYECKOTO 3aKOHA C OOIIETEOPETHUUECKUX U
METO/IOJIOTHYECKUX TO3UIUH, TIyOXe TMOHATh HCTOPUYECKOe H3MEHEHHe (YHKIMH 3TOro 3aKkoHa — OT
o0o0mmaromiei 10 0ObSICHAIONIEH U TPOTHOZUPYIOIIEH.

Enunas cucrema 3HaHWK O BaXKHEHIIMX BEUIECTBAX, UX COCTABE, CTPOCHUH, CBOMCTBAX U MPUMEHEHHH, A
TaKKEO XUMUUYECKUX PEAKIUAX,UX CYIIHOCTH M3aKOHOMEPHOCTSIX MPOTEeKaHuUs JomnojHseTcsa B kypcax 10 u 11
KJIACCOB AJIEMEHTAMU COJIEpPKaHUs, UMEIOIMMHU KYJIbTYPOJIOTHYECKUN U MPUKIATHON XapakTep. DTH 3HAHUS
CIOCOOCTBYIOT TIOHUMAHHUIO B3aUMOCBSI3M XUMHUUC IPYTUMU HayKaMU, PacKpbIBalOT €€ poJib B TIO3HABATEIHLHOM
U MPAKTUYECKOU JEATEIHLHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIIUTAHUIO YBAXKEHHUS K MPOIECCY TBOPYECTBA B
o0JacTH TEOpUU W TMPAKTUYCCKUX TPUIIOKECHUN XUMHUH, IMOMOTAIOT BBIMTYCKHUKY OPUEHTHPOBATHCS B
OOIIECTBEHHO W JIMYHOCTHO 3HAYHMMBIX TIpoOJIeMax, CBS3aHHBIX C XUMHEH, KPUTHYCCKH OCMBICINBATH
MH(POpPMAIIHIO U TPUMEHSTH €€ JUIsl TIOTIOJIHEHUS 3HAHHM, PEIICHUS] UHTEJUICKTYAbHBIX U IKCIIEPUMEHTATbHBIX
HCCTIEI0OBATENIbCKUX 3a/1a4d. B 1ienoM cojepkanue ydyeOHOTO mpenMera «XUMUs» JaHHOTO YPOBHS HU3y4YEHUS
OpPUEHTHUPOBAHO Ha (OPMHUPOBAHHE Yy OOYYAIOIIUXCS MHUPOBO33PEHUYECKON OCHOBBI ISl TTOHWMAHMS
bunocopckux wupen, TaKUX Kak: MaTEepPHAIbHOE EIUHCTBO HEOPraHWYECKOTO M OPraHMYecKoro Mupa,
00YCJIOBJICHHOCTb CBOMCTB BEIIECTB MX COCTABOM M CTPOEHHEM, IMO3HABAEMOCTh MPUPOJHBIX SBICHUN MyTEM
AKCIIEPUMEHTAa M PEIICHHsS] MPOTUBOPEUUN MEXTY HOBBIMU (PaKTaMHU M TEOPETUUYECKUMH TPEIIOCHUIKAMH,
OCO3HAHUE POJI XHMHUU B PEIICHUH SKOJOTHUECKHUX MPOOJIEM, a TaKkKe MpoOeM cOepexeHns IHEPreTUISCKUX
PECYpPCOB, CHIPHS, CO3/IaHMS HOBBIX TEXHOJIOTHUI U MaTepUAaJIOB.

B nane pemenus 3a1a4 BOCIUTAHMS, PA3BUTHS M COITUATM3ANNN O0yJaIOIIUXCS PUHATHIEC TPOTPaMMOM
M0 XMMHH TIOAXObI K OTPECTICHUIO COJIEPKaHUs M TTOCTPOCHUSI TIPEAMETA MPEyCMaTPUBAIOT (OPMHUPOBAHUE
YHUBEPCAIBHBIX YYEOHBIX IEHCTBUM, MMEIONIMX 0a30BO€ 3HAYCHHWE MJIA PA3IUYHBIX BHUJIOB JESITEILHOCTH:
peuieHus npoOieM, MOoucKa, aHaiau3a U oOpaboTKu HMH(OpManry, HEOOXOTUMBIX JUId NMPUOOPETEHUs OMIbITa
MPAKTUYECKOU U UCCIIEA0BATEIbCKOM IeATeTbHOCTH, 3aHUMAIOIIIEH BA)KHOE MECTO B TIO3HAHUU XHUMUH.

B mpaktuke mpemnojaBaHus XMMHHU KaKk Ha YpOBHE OCHOBHOTO 00Iero oOpa3oBaHMs, TaK U Ha YPOBHE
cpenHero oOmiero oOpa3oBaHHs, MPU ONPEICICHUU COACPKATEIHPHOW XapaKTEPUCTHKU IeJeH HN3ydeHHs
npeAMeTa HampaBJICHUEM TEPBOCTETICHHOW 3HAYMMOCTH TPATUIIMOHHO NpU3HAETCS (OPMHUPOBAHHE OCHOB
XUMHUYECKON HAYKH KaK 00JacTH COBPEMEHHOTOECTECTBO3HAHUS,IIPAKTUUCCKON ACSITCIHPHOCTA YEIOBEKa U KaK
OJHOTO U3 KOMIIOHEHTOB MUPOBOM KYJIbTYpbl. C METOIMYECKON TOUKHM 3PEHHS TAKOW MOJXO0M K ONPEACIICHHIO
LeJied U3ydeHUs IPEeIMETA SIBJIIETCS BIOJIHE ONPABIaHHBIM.

CornacHo JaHHOHM TOYKE 3pEHUS TJIABHBIMH HEJISIMH M3YyYCHHUS TMpeaMeTa «XUMHs» Ha 0a30BOM ypOBHE
(10 =11 xu.) sBASIFOTCS:

¢ (GopMHPOBAHUECUCTEMBIXMMUYCCKUX3HAHUMKAKBAKHEHIIICHCOCTABIISIFOIICHECTECTBEHHO -HAYYHOM
KapTUHBI MHPa, B OCHOBE KOTOPOM JIEKAT KIIIOUEBBIC MOHATHS, (YHIaMEHTAJIbHBIC 3aKOHBI U TECOPUH
XUMHUH, OCBOCHHE S3bIKa HAyKH, YCBOCHHUE M TOHMMAaHHE CYIIHOCTH JOCTYIHBIX 0000IeHui
MHPOBO33PEHUYECKOTO XapaKTepa, 03HAKOMJICHUE C UCTOPUEH UX Pa3BUTHUS U CTAHOBJICHUSI;

e (QopMHpOBaHHE U Pa3BUTHE TMPEACTABJICHHN O HAYYHBIX METOJaX IMO3HAHUS BEHIECTB M XUMHYECKHX
peaxiuii, HeOOXOAUMBIX JIJIs1 TPUOOPETEHUSI YMEHUI OPHUEHTUPOBATHCA B MUPE BEUIECTB U XUMUYECKUX
SIBJICHUM, UIMEIOIINX MECTO B IIPUPOJIC, B MPAKTUUECKON U MOBCEIHEBHOM KHU3HU;

® Pa3BUTHEYMEHUUUCIIOCOOOBIEATEIHHOCTH,CBA3aHHBIXCHAOIIOICHUEMHOOBICHEHUEMXUMUYECKOTO
AKCIIEPUMEHTA, COOJIIOICHUEM TPAaBUII 0€3011aCHOTO OOpaIeHUs C BEIIECTBAMHU.

Hapsiny ¢ atum, copepxarenbHas XapakTepUCTUKa LIeJIel U 3a/1ay U3y4EHMs IpeIMeTa B MporpaMMe 1o
XUMHH YTOYHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUM C HOBBIMU MPUOPUTETAMH B CUCTEME CpeIHEero oOIIero
obOpazoBanus. CerogHsi B MpenoiaBaHU XUMUU B OOJBIIEH CTeNeHU OTHAETCS MPEANOYTEeHHE MPAKTHUECKOH
KOMITOHEHTE COJIep>KaHusi 00y4YeHHs, OpPUEHTUPOBAHHON Ha MOJATrOTOBKY BBIMYCKHHKA 00I1€00pa30BaTEeNbHOM
OpraHM3aliy, BIAJCIONIEr0 HEe HAOOpOM 3HAHMM, a (PYHKIMOHAIBHON TPaMOTHOCTHIO, TO €CTh CIIOCOOAMU H
YMEHUSIMHU aKTUBHOTO MOJIYYEHUSI 3HAHUW U MPUMEHEHHUS UX B PEaTbHOM >KU3HU Ul PELICHUS MPAKTUYECKUX
3aJad.

BepszucaTumMnpun3ydeHUUIIpe IMeTa« X UMHUSIIOMUHHUP YOI ee3HAYCHUETIPHOOPETAIOTTaAKH e LIEITH
H3a7a4yn,KaK:

amantanusg OOydaroUmMXcs K  YCIOBUSIM JMHAMHUYHO  Pa3BHBAIOIIErOCS MHpa, (OPMHUPOBAHUE
HMHTEJUIEKTYaTbHOPAa3BUTOMITMYHOCTH,TOTOBOMKCAMOOOPa30BaHUIO,COTPYTHUYECTBY,CAMOCTOATETEHOMY



NPUHATUIO TPAMOTHBIX DPEHICHUH B KOHKPETHBIX JKM3HEHHBIX CUTYAIMsX, CBS3aHHBIX C BEIIECTBAMU M HX
IPUMEHEHHEM;

dbopMmupoBanre y OOydalOmUXCS KITIOYEBBIX HABBIKOB (KIFOYEBBIX KOMIICTCHIIM), HWMEIOIINX
YHHUBEPCAJIbHOE 3HAUCHHE /IS PA3JIMYHBIX BHJIOB JEATEIBHOCTU: pelIeHHs MpoOieM, MOWCKa, aHaiu3a M
00paboTku MHPOpPMAIUK, HEOOXOIUMBIX TSl MPUOOPETEHHUS OIBITA JEATEIILHOCTH, KOTOpas 3aHUMAET BAXKHOE
MECTO B TIO3HAHUM XMMUH, a TAKXKe JJIsl OL[CHKH C TO3HULUN IKOJIOTHIECKOH 0€30MacHOCTH XapaKTepa BIMSHUS
BEIIECTB M XUMHUYECKUX MPOIIECCOB HAa OPraHU3M UYEJIOBEKA M MIPUPOTHYIO CPENY;

pa3BUTHE TIO3HABATEILHBIX HHTEPECOB, MHTEIUICKTYAIHBIX U TBOPUYECKUX CIIOCOOHOCTEH 00yJaromumxcs:
CIOCOOHOCTH CaMOCTOSITEIbHO TPUOOpPETaTh HOBBIE 3HAHUS 10 XMMHUH B COOTBETCTBUU C >KU3HEHHBIMHU
MOTPEOHOCTSAMH, UCTIOJIB30BaTh COBPEMEHHbIE HH(POPMAIIMOHHBIE TEXHOJIOTHH JIJIsl IOWCKA U aHaJM3a y4eOHO
Y HAYYHO-TIOMYJISIPHON MH(OPMAIIH XHMHYECKOTO COJICPIKAHUS;

dbopmMupoBaHHEe M pa3BUTHE Yy OOYYAIONIMXCS AaCCOIMATHBHOTO M JIOTUYECKOTO  MBIIUICHUS,
HaOJIOIaTeIFHOCTH, COOPAHHOCTH, AaKKYpaTHOCTH, KOTOpPBbIE OCOOCHHO HEOOXOJWMBI, B YACTHOCTH, IIPH
TUTAHUPOBAHHUH U TIPOBEJICHINH XUMUYECKOTO SKCIIEPUMEHTA;

BOCIIHTaHUE y 0Oy4aromuxcs yOeKAEHHOCTH B TYMAaHUCTUYECKON HAINpPaBICHHOCTH XMMHUH, €€ BAKHOU
PO B PEIICHUH TIO0ATBHBIX MPOOJIEM PAMOHAIBHOTO MPHPOJIOTIOIBE30BAHMS, TTOTIOTHEHHS SHEPreTUYECKIX
pPECYpCOB M COXpaHEHHs TPUPOJHOTO PAaBHOBECHS, OCO3HAHHMS HEOOXOJMMOCTH OEpeXKHOTO OTHOIIEHHS K
NPUPOJIE M CBOEMY 3I0POBBIO, a TakXKe NPUOOPETCHHs ONBbITAa HCIOIB30BAHUS TMOJYYCHHBIX 3HAHHUNA JUIS
MPUHATHUS TPAMOTHBIX PEIICHUI B CUTYaIUsIX, CBSI3aHHBIX C XUMHYECKHUMH SIBJICHUSIMHU.

B ydeOHOM 1UTaHE CpemHero oo0mero oopa3oBaHus MpeaMeT «XUMHUI»0a30BOTO YPOBHS BXOJIUT B COCTaB
npeaMeTHo obmacTi «EcTecTBeHHO-Hay4YHbIE TIPEIMETBD».

OOmiee 4McnoO 4YacoB, OTBEAEHHBIX IS M3YYEHHS XUMHUHU, Ha 0a30BOM YPOBHE CpEAHEro oOIIero
oOpa3oBaHus, coctaBisger 68 gacoB: B 10 kiacce— 34 yaca (1 gyac B Hegento), B 11 kiacce - 34 yaca (1 yac B
HEJIEITIO).

COILEP KXAHUEOBYYEHUSA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKON XUMUH

[IpenmeTopraHnveckOHXUMHUN:€EBOSHUKHOBEHHE, pPa3BUTHEN3HAUCHUEBIIOTYY€HUNHOBBIXBEIIECTB u
MarepuanoB. Teopusi CTPOCHHUSI OpraHMYecKux coeauHeHuil A. M. bytiepoBa, €€ OCHOBHBIC IOJIOKECHHUS.
CrpykrypHble (hOpMYIIbI OpraHMYecKUX BeuiecTB. ['oMonorus, nzoMepus. XUMHUECKas CBSI3b B OPraHUYECKUX
COEIMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3HU.

[IpencraBienue o kiaccuukay opraHuuecKux BemiecTB. HoMeHKIaTypa OpraHMuecKux CoeTMHEeHUI
(cucteMaruyeckas) U TPUBHAJIbHBIE HA3BaHUS BaKHEHIINX MPEJCTaBUTENEH KIaCCOB OPraHUUYEeCKUX BEIIECTB.

DKCIepUMEHTAIbHBIE METOJIbI U3YYEHUS BEIIECTB M WX MPEBpAIICHHI: O3HAKOMIIEHHE C O0pa3laMu
OpraHMYECKUX BEIIEeCTB W MaTepuajaMl Ha WX OCHOBE, MOJEITUPOBAHUE MOJIEKYJ OpPraHHMYECKHUX BEIIECTB,
HaOOJIeHUEe M ONHCaHWE JEMOHCTPALMOHHBIX OIBITOB IO MPEBPALIEHUIO OPraHUYECKUX BEIIECTB IMpPU
HarpeBaHuu (TU1aBJIeHUe, 0OyrIMBaHUE U TOPEHHE).

Yraesoaopoanbl

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTHYECKHM psii. MeTaH M 3TaH — MPOCTEHIIne NpeACTaBUTEIH
aJIKaHOB: (PM3MUYECKHUE U XMMUYECKUE CBOMCTBA (peaklMM 3aMelIeHHs] U TOpPEHUs), HaXOXKIACHUE B MPHUPOJIE,
MOJIy4YeHUE U MPUMEHEHHE.

AJKEHBI:COCTaBUCTPOEHUE,TOMOJIOTMYECKU I PSA. DTUICHUTTPONIUIIEH —TPOCTEUIIUETIPECTABUTETN
QIIKeHOB: (PU3MYECKHEe W XUMUYECKHE CBOWCTBA (peaklMy THUIPUPOBAHMS, TaOTEHUPOBAHUs, THUApATAIIHH,
OKHUCJICHUS U TIOJTUMEPU3AIINHN), TIOTYYeHHE U IPUMEHEHHUE.

Ankaguensl: OyramueH-1,3 u mertunOyramueH-1,3: cTpoeHue, BaKHEHWIIME XWMUYECKHUE CBOWCTBA
(peakuus nmonuMepu3zaiun). [lonyuyeHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

ANKUHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTMUECKHH psii. AIETUIIEH — MPOCTEUIIHA
MPEJICTaBUTENh AIKHHOB: COCTaB, CTPOEHHE, (PH3MUECKUEe U XUMHUYECKHE CBOMCTBA (peakiuu THIAPUPOBAHUS,
rajioreHMpOBaHMs, TUpATALIMU, TOPEHHUS] ), TOTYy4eHUE U IPUMEHEHHE.

Apensbl. benson: cocras, cTpoeHue, GU3NYECKUE U XUMHUECKHUE CBOMCTBA (peaKInK rajJoreHUPOBaHUS U
HUTPOBAHUSA), TIONyYCHHE W TpUMEHEHue. Tonyon: cocmas, cmpoenue, uzuieckue U Xumuyeckue ceoucmasd
(peaxyuu 2ano2eHUpoOsanusi U HUMpPOBAHUs), NOLyYeHUue U npumeneHue. TOKCHUHOCTHh apeHOB. | eHeTHueckas
CBSI3b MEX/Y YIJI€BOJ0POJaMU, IPUHAICKAIIMMHU K PA3JIMYHBIM KJaccaM.



[TpupoHBIe HCTOYHUKHU YriIeBOJOpoaoB. Ilpuponusiii ra3 u nomyrHsle HedTsHbie Ta3bl. Hedth 1 e
npoucxoxaeHue. CrocoObl mepepadOTku He(TU: TEPEeroHKa, KPEeKWHT (TePMHUYECKHH, KaTaTUTUYECKUN),
nupoiin3. [TpoaykTsl nepepaboTku HEPTH, X IPUMEHEHNUE B IPOMBIIIJICHHOCTH U B ObITY. KaMeHHBIN yTomib 1
MPOIYKTHI €0 MepepaboTKH.

OKCcIepUMEHTAIbHBIE METOJbl M3YYCHHs BEIIECTB M HMX IMPEBpAILECHHI: O3HAKOMIIEHHE C OOpasnamMu

MJ1aCTMACC,KaydyKOBUPE3UHBL KOUTeKImu«Heprb»n «YT0JIb»,MOIETUPOBAHUEMOJIEKYIIYTJIEBOIOPOIOBH
FaJIOFeHOHpOI/I?;BOIIHBIX, HpOBeI[eHI/Ie HDaKTI/IquKOﬁ DaGOTLII nonyquHe ATHUJICHA U HSyHCHHC cro CBOﬁCTB.
Pacuérapie3amaun.

Bbruncnenus no ypaBHEHHIO XUMHUYECKON peakluu (Macchbl, 00bEMa, KOJIMYECTBA UCXOIHOTO BELIECTBA
WIA TPOAYKTa PEaKUWu IO H3BECTHBIM Macce, 00BEMY, KOJIMYECTBY OJHOTO W3 HCXOTHBIX BEIIECTB HIIH
IIPOJIYKTOB PEAKLUN).

Kucaopoaconep:xammeoprannyeckuecoeJuHeHU s

[IpenenpHBIE ONHOATOMHBIE CHUPTHL. MeETaHON M 3TaHOJN: CTpPOEHHE, (PU3MYECKHEe W XUMUYECKHe
CBOMCTBa (peakUMM C aKTMBHBIMU METAJUIAMM, TaJOr€HOBOJOPOJaMH, TOpeHHe), puMeHeHne. BonopoaHsie
CBSI3M MEXy MOJIEKyJlaMu cIUpTOB. JlelicTBUe MeTaHOJIa U ATaHOJIa Ha OpPraHU3M YeJIoBeKa.

MHoroaToMHbl€ CIIUPTHI. DTUIICHIIIMKOJIb U TIIULIEPUH: CTPOCHHE, PU3NUYECKHE U XUMUYECKUE CBOMCTBA
(B3auMoAelicTBHE CO LIEIOYHBIMU METaJlJIaMH, KaUeCTBEHHAsl peakliis Ha MHOTOaTOMHbIE criupThl). JlelicTBre
Ha OpraHusMm uesoBeka. [I[pumMeHeHue rimuepruHa u 3TUIICHTJTUKOJISL.

DeHOI:CTPOCHUEMOJIEKYIbI, (PU3HUecKuenXuMuIeckrecBoicTBa. TokcuuHOCTh (heHoMa.
[Ipumenennedenona.

Anbnerunpl U kemonwvl.DopManbaeruy, aueTalbIeTu/: CTPOCHHE, PU3NUECKHEN XMMHUYECKHEeCBONCTBA
(peakuyy OKUCIIEHUS U BOCCTAHOBJICHMSI, KAUECTBEHHBIE PEAKI[1H), OJyYeHHE U IPUMEHEHHE.

OAHOOCHOBHBIE TpeJeNibHble KapOOHOBBIE KHUCIOTh. MypaBbUHAas M YKCYCHas KHUCJIOTBI: CTPOEHUE,
(hM3UIECKUENXUMUIECKUECBOMCTBA(CBOMCTBA, 00T IAKIIACCAKUCIIOT, PEAKITUAITEPUPUKALINH ),

MoJTydeHue W npuMeHeHne. CTeapuHOBas M OJICMHOBAs KUCIIOTHI KaK IMPEJICTABUTEIM BBICITUX KapOOHOBBIX
KHCITOT. MbIJIa KaK COJIM BBICITUX KapOOHOBBIX KUCIIOT, HX MOIOIIIEe ACHCTBHE.

CrnosxHbIe3(DUPBIKAKITPOU3BOIHBIEKAPOOHOBBIXKUCIOT. [ MIpoan3cioxHbIX3GUpoB. KupsbI.
IM'uapomuzxupos.[I[pumeHeHnexxupoB. buonoruueckaspoabKUpoB.

VYrieBoapl: cocTaB, Ki1acCH(pUKAIKs YIIIEBOA0B (MOHO-, TU- M TIOJIMCaxapu bl ). ['JIroko3a — mpocTermmii
MOHOCaxapua: OCOOCHHOCTH CTPOCHUSI MOJIEKYIbI, (PU3HUECKUE U XUMHUYECKHUE CBOMCTBA (B3aUMOJICICTBHUE C
ruapokcuaoM menu(Il), okucienne ammuadabpiM pacTBopoM okcuaa cepedpa(l), BoccranoBieHue, OpoxeHUE
TIIOKO3b1), HAXOKJECHUE B MPUPOJE, MPUMEHEHHE, Onosiornyeckas posb. Portocunres. OpyKTo3a Kak U30Mep
TJTFOKO3BI.

Kpaxman u nemntonosa kak npupoanbie nojumepsl. CTpoeHrne Kpaxmania U Hesuttoao3sl. Dusndeckue u
XMMHYECKHE CBOMCTBA Kpaxmaiia (TUJIPOIN3, KAUeCTBEHHAs PEaKIus C HOJOM).

DKCcrepuUMEHTAIbHBIE METOJIbI U3YYEHHUS BEIEeCTB M WX MpPEeBpalleHUi: IMpoBeaeHHe, HaOIoAeHue U
OMHCAaHHE JAEMOHCTPALMOHHBIX ONBITOB: TOPEHHUE CIUPTOB, KAUECTBEHHBIC PEAKIMU OJTHOATOMHBIX CIIUPTOB
(oxucnenue »sranona okxcugoMm wmenu(Il)), MHOroaTOMHBIX CHUPTOB (B3aMMOJEHMCTBHE TIJIMIIEPUHA C
ruapokcugaoM meau(Il)), anpnerunoB (oKucIeHNE aMMUAYHBIM pacTBOpoM okcuaa cepedpa(l) u ruapokcuaom
meau(Il), B3aumoneiicTBue Kpaxmana ¢ HOJOM), IPOBEJICHHE MPAKTUYECKOW pabOThl: CBOWCTBA pacTBOpa
YKCYCHOM KUCIIOTBI.

Pacuérnapie3anaun.

Brruncnenus no ypaBHEHHIO XUMHUYECKON peakuuu (Macchl, 00bEMa, KOJIMYECTBA UCXOTHOTO BEUIECTBA
WIM TPOJYKTa PEaKIMH IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 MCXOJHBIX BEIIECTB WU
MIPOJIYKTOB PEAKIUN).

A30TCOIepKaMeOPraHnYECKUECOCTMHEHUSI.

AMUHOKHUCIOTHI Kak amoTepHble opraHHuYeckue coearHeHus. Du3nueckne U XUMHUYECKHUE CBOMCTBA
aMUHOKHCIIOT (Ha puMepe runuHa). bruonorndeckoe 3HaueHre aMUHOKUCIOT. [lenTuab.

benku kak mpupoOJHBIE BHICOKOMOJIEKYNSIpHBIE COeAMHEHUS. [lepBUYHAs, BTOpUYHAS U TPETUYHAS
CTpyKTypa OenkoB. XHMMHUYECKHE CBOMCTBa OENKOB: THUIAPOJIM3, JEHATypalus, Ka4eCTBEHHBIE PEaKIUHU Ha
OenKu.

DKClepUMEHTANIbHBIE METOAbl M3y4eHHs BEIIECTB M WX MpEBpallleHui: HAOMIOJeHHEe U OTHCAaHUe
JIEMOHCTPAIIMOHHBIX OIBITOB: JCHATYpaIusl OCIKOB MPU HATPEBAHUH, [IBETHBIC PEAKIIMH OEJIKOB.

BricokoMoJieKy IsipHbIeCOeTMHEHU

OcHOBHbBIE TIOHSATHS XWMHUU BBICOKOMOJIEKYISIPHBIX COEAMHEHUN: MOHOMEp, TOJUMEp, CTPYKTYypHOE
3BE€HO, CTEMEeHb [MOJMMEPH3AIK, CpenHsis MoIeKylspHas wmacca. OCHOBHBIE METOABl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH — MOJTMMEPHU3aIUs U MOJTUKOH ICHCAITHS.

DKCIepUMEHTAIbHBIE METOJIbI U3YUEHUsSl BEIIECTB M HMX MPEBpAIllEeHUi: O3HAKOMIJIEHHE C oOpa3iamu



IIPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, Kay4yKOB.

MexnpeIMeTHBIECBSI3H.

Peanu3zanus MeXnpeIMETHBIX CBSI3€l IIPU U3Yy4EHUH OpraHnyeckoil xumuu B 10 kitacceocyliecTBiseTcs
4yepe3 UCII0JIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUHBIX OHATHH, TaK U IOHATUH, SIBJISIFOIIMXCS. CUCTEMHBIMU
JUIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOT'O LIMKJIA.

OOmire ecTecTBEHHO-HAYYHBIE MOHATHUS: SIBICHUE, HAYYHBIM (DaKT, TUIOTE3a, 3aKOH, TEOpPUs, aHAIU3,
CHHTE3, KIacCU(pHUKAIHS, IEPUOIUNIHOCTD, HAOIIOICHHE, U3MEPEHNE, SKCIIEPUMEHT, MOJICITUPOBAHHE.

®dusnka: MaTepus, SHEprus, Macca, aToM, 3JIEKTPOH, MOJEKYJa, SHEPreTUYECKUN YpPOBEHb, BEILECTBO,
TeNno, 00bEM, arperaTHoe COCTOSIHUE BEUIECTBA, PH3MUECKUE BETMYMNHBI U SIMHULIBI UX U3MEPEHUSI.

Buonorus: xierka, opranusm, Ouochepa, oOMeH BemecTB B opraHu3me, (OTOCHHTE3, OMOJIOTHYECKU
aKTUBHEBIC BelecTBa (OeIKu, YriIeBOIbl, JKUPBI, (DEPMEHTHI).

["eorpadusi:MUHEPAIIBI, TOPHBICTIOPO B, TTI0JIE3HBIEHCKOIAEMbIE, TOTUTUBO, PECYPCHI.

TexHosorusi: NMILEBbIE NPOAYKTHI, OCHOBBI pallMOHAJIBHOIO IHUTAaHUS, MOIOIIME CPEJICTBa,
JIEKapCTBEHHbIE M KOCMETUYECKHE MpenapaThbl, MaTepUasbl U3 UCKYCCTBEHHBIX U CHHTETHUYECKHUX BOJIOKOH.

11KJIACC
OBLIAA N HEOPTAHUYECKAS XUMMUSA

Teoperudyeckne 0CHOBbI XMMHMHU

XumuyeckuiianeMeHT. AToM. S ipoaToMa, n30TOMbL. DJIEKTPOHHASI000I0YKa. JHEPT € TUYECKUEYPOBHH,
HNOJypOBHH. ATOMHBIE opOWTanmu, s-, P-, d- amemeHTHl. OCOOCHHOCTH paclpeleieHUsl SJIEKTPOHOB IO
OopOUTANIIM B aTOMaXx 3J€MEHTOB MEPBBIX YETHIPEX NEPUOJIOB. DIEKTPOHHAS KOHPUTYypaIusi aTOMOB.

[Tepnoanueckuit 3akoH u [lepmoanueckas cucrtema xumudeckux snemMeHToB /. 1. MenneneeBa. CBsa3b
nepuoandeckoro 3akoHa W Ilepumonnueckoi cucrembl xumuyeckux anemeHToB [[. M. MengeneeBa ¢
COBPEMEHHOU TEOpHEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH M3MEHEHUS CBONCTB XMMHUYECKUX JJIEMEHTOB U
00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BELIECTB MO IpyHaM U nepuojaM. 3HaueHHUEe MePHUOIUIEeCKOro 3aKoHa
B Pa3BUTUU HAYKH.

Crtpoenue BemecTBa. XUMHYECKas CBS3b. BUAbI XMMHUYECKOW CBS3U (KOBaJEHTHAs HEMOJSIpHAsS W
MOJISIpHAsI, MOHHAS, METAJTHYeCcKas ). MexaHn3mMbl 00pa30BaHMs KOBAJICHTHOW XHMHYECKOUW CBSI3U (0OMEHHBIHM
W JIOHOPHO-AaKIENTOPHBINH). BomopomHas cBs3b. BameHTHOCTB. DnekTpooTpunareabHOCTh.  CTeneHb
okucneHus. oHbl: KAaTHOHBI U AHUOHBI.

BemectBamosiekyasipHOrOMHEMOJIEKYIIPHOTOCTPOCHH 1. 3aKOHIIOCTOSIHCTBACOCTaBaBelecTBa. T umbl
KPUCTAJUIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BEILECTB OT THIA KPUCTAIIMYECKON PEIIETKHU.

[lonarue o nucnepcHbIX cucremax. VICTUHHBIE U KOJUIOMAHBIE pacTBOPBL. MaccoBas J10Js BELECTBA B
pacTBope.

KnaccudukanusneoprannieckuxcoequueHnii. Homenknatypaneoprann4ecKuxBEIIecTB.
['eneTn4eckasCBA3bHEOPraHMYECKUXBEIIECTB, TPUHAIICKAIINXKPA3INYHBIMKJIACCAM.

Xumunyeckas peakius. Krnaccuduxamnuss XUMHUYECKUX peakuil B HEOPraHMYEeCKOW W OpraHHYecKoit
XUMUHU. 3aKOH COXPAHEHUs MAaCChl BEILIECTB, 3AKOH COXPAHEHHUS U MPEBPALLEHUS YHEPTUU MNPU XUMHUYECKUX
peakuusx.

CkopocTh peakiuu, e€ 3aBUCUMOCTb OT Pa3nUyHbIX (pakTopoB. OOpaTuMble peakuuud. XUMHUECKOE
paBHOBecHe. DAKTOPBI, BIUSIONIME HA COCTOSIHUE XUMHUUecKoro paBHoBecus. [Ipunmun Jle larense.

DnexTponuTHueckas auccouuanus. CuiabHble W cinalble 31eKTpoduThl. Cpena BOJHBIX PacTBOPOB
BEILIECTB: KUCTas, HEUTpaibHas, HIEI0YHAs.

OKHCIIUTENBEHO-BOCCTAHOBUTEIbHBICPEAKIINH.

DKCIepUMEHTAIBHBIEMETOIbIN3YU €HUBEIECTBUUXITPEBPALLIEHU I : IEMOHCTPAIUA TA0IHNIL
«Ilepuoanueckas cucremMa XUuMH4eckux 31neMeHToB /. V1. MenneneeBa», n3yueHne MoAeIeUHKPUCTAIIMYECKUX
peméToK, HaOMOIeHUE U OMUCAHHE JAEMOHCTPAIMOHHBIX U Ja00paTOPHBIX OMBITOB (Pa3NIoKEHHE MEePOKCHIa
BOJIOpOJa B  MPUCYTCTBUM  KaTalu3aTopa,  OMNpPEAENIEHHE  Cpedpl  PacTBOPOB  BEIIECTB  C
MOMOIIBIOYHUBEPCATHbHOTOUHIUKATOPA, PEaKIIMMMOHHOTO0OMEHA ), TPOBEICHUETIPAKTUIECKOMPAOOTHI
«BnusHuepa3muuHbIX()aKTOPOBHACKOPOCTEXUMHUECKO N PEAKITHN.

Pacuérnpiezanaun.

Pacuérel o ypaBHEHHMSIM XUMUYECKUX PEAKLU, B TOM YHUCJIE TEPMOXHUMHUYECKUE PACUETHI, pACUETHI C
WCIIOJIb30BAHUEM MOHATHS «MACCOBAs JI0JISI BEIIECTBAY.

Heoprannuyeckasixumus

Hemeramnsl. Ilomoxenne HemeramnoB B Ilepuogmueckoil cucreme XuMUYECKHX diaeMeHToB [ .
MeHnzeneeBan 0COOEHHOCTH CTpOeHHSIaTOMOB. DHU3HUECKNeCBONCTBAHEMETAIUIOB. AJITIOTPOTIMSIHEMETAIIOB (Ha



puMepe KUCIopoia, cepsl, hocdopa u yriaeposa).

XUMHUYECKHE CBOWCTBA BAXHEHINIMX HEMETAIIOB (TaJIOTEHOB, cephl, a3ota, ¢ocdopa, yriepoma u
KPEMHHUS) U UX COEAMHEHNUN (OKCHI0B, KUCIOPOICOAEPKAIIMX KUCIIOT, BOJOPOIHBIX COEIMHEHHH).

[IpuMeHeHnEeBaKHENILIMXHEMETAIUIOBUMX COEIMHEHHH.

Meramibl. [lonoxxenne wmerauoB B llepuogudeckol cucreMe xumuuyeckux oanementos [, M.
MenpeneeBa. OcoOEHHOCTH CTPOCHHS 3JCKTPOHHBIX O000JOYEK aToMOB MeTauioB. OOmme (uznyeckue
cBoiicTBa MeTauIoB. CIuIaBbl METAJIIOB. DJIEKTPOXUMHUUECKUN Psiji HAIIPSDKEHUH METAIIJIOB.

XUMHUYECKHE CBOMCTBA BAXKHEHUIINX METAUIOB (HATPHUH, KA, KaJIbIMH, MarHui, aTlOMAHUN, ITUHK,
XpOM, JK€J€30, Me/Ib) U UX COCITUHEHUI.

ObuuecnocooOblinosyyeHUsIMeTaII0B. I [puMeH eHneMeTanI0BBOBITYU TEXHUKE.

DKCIepUMEHTAIbHBIEMETO bl U3YUEHUSI BELIECTB M MX IPEBPALCHUI:U3ydeHHE KOJUIeKIHU «MeTabl
U CIUIaBbl», OOpa3lloB HEMETANIOB, PEIIEHUE SKCIEPUMEHTAJIbHBIX 3a/ad, HAOJIIOJEHHE U OIHUCAaHME
JEMOHCTPAIIMOHHBIX M JIA0OPAaTOPHBIX ONBITOB (B3aUMOJEHCTBUE THUAPOKCHAA AIIOMUHHUS C pPacTBOpaMu
KHCJIOT U IIeJIoueH, KaueCTBEHHbIE peakliy Ha KaTHOHBI METAJJIOB).

Pacuérnbie3zanaun.

Pacuérbl macchl BemiecTBa win 00bEMa ra3oB 10 U3BECTHOMYKOJIMYECTBYBEIECTBA, MACCe WM O0BEMY
OJIHOTO U3 YYacCTBYIOIIMX B PEaKIMM BEIECTB, pacd€Tbl Macchl (00bEMA, KOJUYECTBA BEIIECTBA) MPOIYKTOB
peaxiuu, eciid OJJHO U3 BELIECTB UMEET MPUMECH.

XUMUAUKUZHD

Ponp xuMum B obecrieueHUM 3KOJIOTUYECKOM, SHEPreTHYecKOoW M MUIIEBOM 0e30macHOCTH, Pa3BUTHHU
MeauuHbL. [IoHATHE 0 HAyYHBIX METOJaX MO3HAHMSI BEIIECTB U XUMUYECKUX PEAKIIU K.

[IpencraBienns10000MMXHAYYHBIXITPUHIIMITAXITPOMBIIIIIEHHOTOMIOJTyYEeHUSIBaXKHE I X BELIECTB.

UYenoBek B MHUpe BEIIECTB M MaTEPUAIOB: BAKHEUIIINE CTPOUTEIBHBIC MaTEPHANIbl, KOHCTPYKIIMOHHBIE
MaTepuaibl, KpaCKd, CTEKJIO, KepaMHKa, MAaTepuaibl IS AJICKTPOHUKH, HAHOMATEpHaJbl, OPraHNYECKHe W
MHHEpaJIbHBIE YA0OpPEHUSI.

XuMusT W 370pOBbE YEIIOBEKA: TMPAaBWJIA HWCIIOJIL30BAaHMS JIEKAPCTBEHHBIX IPEMApaToOB, TpaBHIIA
0€301MacHOTO UCMOIb30BaHUS MpenapaToB ObITOBOM XUMUU B TIOBCETHEBHOM KU3HU.

MexnpeIMeTHBIECBSI3H.

Peanuzarust MeXnpeaMETHBIX CBSI3€W MpU M3yYEHUU OOIIeH M HeopraHudeckol xumuu B 11 kimacce
OCYILIECTBJISIETCSl 4Yepe3 HCIOJIb30BAHHE KaK OOIIMX €CTeCTBEHHO-HAy4YHbIX TOHATUN, TaK W TOHATHUH,
SIBJISIOIIUXCSI CHCTEMHBIMH TSI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IHUKIIA.

OO1ue ecTecTBEHHO-HAyYHbIE TMOHATHUS: HAyYHBIH (akT, TUIOTE3a, 3aKOH, TEOpUs, aHAJIU3, CHUHTE3,
KJ1accu(pUKanus, IepuoAUYHOCTb, HAOIIOCHHUE, IKCIIEPUMEHT, MOJICTUPOBAHUE, U3MEPEHUE, SIBJICHUE.

®dusznka: Matepusi, SHEPTrHs, Macca, aToM, JJIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOII, PAAMOAKTUBHOCTD,
MOJIEKYJa, DHEPreTUUECKUN YPOBEHb, BEIIECTBO, TEJIO, 00bEM, arperaTHOe COCTOSIHHE BEIIecTBa, GU3NUECKUE
BEJTMYMHBI ¥ €JUHUIIBI UX U3MEPEHUS], CKOPOCTb.

buonorus: kierka, opranusm, s3KocucTema, Ouocdepa, Makpo- U MUKPOIIEMEHTHI, BUTAMUHBI, 0OMEH
BEIIECTB B OpraHu3Me.

I'eorpadusi:MuHEepanbl, rOPHBIETIOPO/IBL,II0JIE3HBICUCKOTIAEMbIE, TOTLIIBO, PECYPCHI.

TexHoI0THS: XUMUYECKasITTIPOMBIIUIEHHOCTh, METAJUTYpPI Hsl, IPOM3BOACTBOCTPOUTENBHBIX ~ MaTepHalloB,
CEJIbCKOXO3SUCTBEHHOE MPOU3BOJCTBO, MUIIEBAsl MPOMBIILIEHHOCTD, (hapMalleBTUYECKasi MPOMBIIIICHHOCTD,
MIPOU3BOJICTBO KOCMETHYECKHUX IPEnapaToB, MPOU3BOJICTBO KOHCTPYKIIMOHHBIX MaTE€pPUANIOB, SJIEKTPOHHAs
MIPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.

IINTAHUPYEMBIE PE3YJIBTATbI OCBOEHUS ITPOT'PAMMBLI 11O XUMHUHU HA BA30OBOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA30OBAHMUA

JIMHHOCTHBIEPE3YJIbTATbBI

@®I'OC COO ycranaBiauBaeT TpeOOBaHHS K pe3yabTaTaM OCBOEGHHS OOYYaIOIIMMUCSA IPOrpaMm
cpeaHero ooéuiero oopazoBaHusl (JMYHOCTHBIM, METAPEAMETHBIM U NpeaMeTHbIM). HaydHo-MeToquueckoi
OCHOBOH 1151 pa3pabOTKM MJIAHUPYEMbIX PE3yIbTaTOB OCBOCHHUS MPOTpaMM CpeJHEro oduiero oOpa3oBaHUs
SBJIETCS CUCTEMHO-AEATEIbHOCTHBIHN MOIXOI.

B coOTBETCTBMM € CHUCTEMHO-IAEATEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE€ JIMUHOCTHBIX PE3YJIBTaTOB
OCBOEHMs TpeaMera «XHMHS» Ha YPOBHE CpeAHero ooOmero oOpa3oBaHUS BBIAEICHBI CIEAYIOIINE
COCTABIIAIOIHE:

0CO3HAHMEOOYUAIOIUMUCIPOCCUNCKONTPAXKTaHCKOMUIEHTUYHOCTH —TOTOBHOCTHKCAMOPA3BUTHIO,
CaMOCTOSITEIBHOCTH U CaMOOIIPEIEIEHHUIO;

HINYMEMOTHBALMUKOOYIECHUIO;



I[EJICHANIPABICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHHUI JTUYHOCTH HA OCHOBE KIIFOUEBBIX IICHHOCTEH W
HUCTOPUYECKUX TPAIUIUK 0a30BOI HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYAIOIIMXCSI PYKOBOJICTBOBATHCS B CBOCH NIEATEIHHOCTH IICHHOCTHO-
CMBICJIOBBIMU YCTAHOBKAMH, IMIPUCYLIUMH 1IEJIOCTHOM CUCTEME XUMUUYECKOTO 00pa30BaHus;

HaJIMYME TPABOCO3HAHUS OSKOJOTHYECKOW KyIbTYphl M CIOCOOHOCTH CTaBUTh M W CTPOUTH
YKU3HCHHBIC IUIAHBIL.

JIM9HOCTHBIE PE3yabTaThl OCBOCHHUS MpeAMETa «XUMHUS» IOCTUTAIOTCS B EAMHCTBE Y4eOHOU u
BOCIIUTATEIbHOW JIEATENBHOCTA B COOTBETCTBUM C T'yMaHUCTHYECKMMH, COLUUOKYJIBTYPHBIMH, TyXOBHO-
HPABCTBEHHBIMH LIEHHOCTAMHU U UJCAIaMH POCCHMCKOTO TPaXXIAHCKOTO OOIIeCTBa, MPUHATHIMUA B OOIIECTBE
HOpPMaMH W TIPaBWJIAaMU TIOBEJCHHS, CIHOCOOCTBYIOIIMMH IIPOIIECCaM CAaMOIO3HAHMS, CaMOPA3BUTUS W
HPABCTBEHHOT'O CTAHOBJICHUSI JINYHOCTH O0YyYaIOIIUXCS.

JIM9HOCTHBIE pEe3yJbTaThl OCBOCHHS IpeaMeTa «XUMUS» OTPaXaroT CHOPMHUPOBAHHOCTH OIIBITA
MMO3HABATEIPHON ¥ TMPAKTUYCCKOHN NEATSIBHOCTH OOYYAIOIIUXCS TI0 peallu3aliid NPHUHSATHIX B OOIIECTBE
LIEHHOCTEM, B TOM YMCJIE B YaCTH:

1) rpakIaHCKOroBOCIIMTAHMS

OCO3HaHUsI OOYUYAIOIIUMHUCS CBOMX KOHCTUTYLIMOHHBIX TPaB M O00s3aHHOCTEH, YBaXXEHUs K 3aKOHY H
MPaBOIOPSIKY;

MPEJICTABICHUS O COLMAIBHBIX HOpPMax M MPaBHIAX MEXJIMYHOCTHBIX OTHOIIEHHH B KOJUICKTHUBE;

TOTOBHOCTHKCOBMECTHOUTBOPUYECKOUIEATETHHOCTUIIPUCO3IAHUNYI€OHBIXITIPOEKTOB, PEIIICHUN
y4€OHBIXUIIO3HABATEIbHBIX3a/1a4, BBITOTHEHUUXUMHUYECKUXIKCTIEPUMEHTOB;

CIIOCOOHOCTUTIOHUMATHUTTPUHUMATEMOTHU BB, HAMEPEHU S, JIOTUKYHapT YMEHTHLIPyTUXITPH aHATTN3€
Pa3IUYHBIX BUIOB YU€OHOU ACSITEIHHOCTH,

2) NaTPHOTHYECKOTOBOCITUTAHHUSI:

[IEHHOCTHOTOOTHOIIEHUSIKUCTOPUYECKOMYHHAYYHOMYHACIIE TMI00T€YECTBEHHO M XUMU U,

YB@XEHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUU M MPAKTUUYECKOTO TPUMEHEHUS XUMHH,
OCO3HAHUSI TOTO, YTO JOCTIDKCHHS HAyKH €CTh pe3yibTaT JJIUTEIbHBIX HAOMIOIEHUN, KpPOMOTIMBBIX
9KCIIEPUMEHTAIIBHBIX IOUCKOB, IOCTOSIHHOTO TPyZAa YYEHBIX U IPAKTUKOB;

MHTEpeca M TI03HABATEIbHBIX MOTHBOB B MOJYyYEHHUH M TOCIEAYIOIIEM aHaiu3e HHPOpMAIUH O
MEPEAOBBIX JOCTUKEHUAX COBPEMEHHOW OTEYECTBEHHON XUMMUH;

3) AyXOBHO-HPABCTBEHHOTOBOCITUTAHMUSI:

HPaBCTBEHHOTOCO3HAHUS,’THYECKOTOIIOBECHHS;

CHOCOOHOCTH  OILIGHMBaTh CHUTYallud, CBSA3aHHbIE C XUMUYECKMMHU SBICHUSIMHM, W MPUHUMATH
OCO3HAHHBIE PEUICHUs, OPUECHTUPYACh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U [IEHHOCTH;

FOTOBHOCTHU OLIEHUBATH CBOE MOBEJCHUE U NOCTYIIKM CBOMX TOBAPUILEH C MO3UINI HPaBCTBEHHBIX
WIIPABOBBIX HOPM U OCO3HAHME MOCIEACTBUN ITUX ITOCTYIKOB;

4) popMHUPOBAHUSKYIBTYPbI3I0POBbSI:

MMOHUMAaHULIEHHOCTEH310POBOrOnOe301MacHOT000pa3aku3HM, HE0OX0IMMOCTHOTBETCTBEHHOTO
OTHOIIEHUS K COOCTBEHHOMY (DPM3MUYECKOMY U IICUXUYECKOMY 3]I0POBBIO;

coOII0ACHUATIPABUII0E30I1aCHOT00OpalleHUSICBEIIECTBAMUBOBITY, I0BCETHEBHOWKU3HUNB TPYAOBON
NEeSATENbHOCTH;

MMOHUMAaHUIIEHHO CTUIPABUIINHIUBUIyaTIbHOTOUKOJIJIEKTUBHOT00€30TAaCHOTOMIOBEICHHSIB CUTYAIIHSX,
YIpOKaOUIUX 3J0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUSIOCICICTBUHUHEPUATHIABPE IHBIXIPUBBIYEK( YO TPEOICHUAATKOTOJISA, HAPKOTUKOB, KYPEHHUS);

5) Tpy/10BOrOBOCIIUTAHUS:

KOMMYHHUKATHBHOMKOMITIETEHTHOCTHBYYEOHO-UCCIIeI0BATEIbCKONIESI TEIbHOCTH,001IECTBEHHO
MOJIC3HOW, TBOPUECKOW U IPYTUX BUIAX JIEATCILHOCTH;

YCTaHOBKUHAAKTHBHOCYUACTHEBPEIICHUHUITPAKTHUCCKUX3a,1auCOIIHAIbHOMHAIIPABICHHOCTH(B paMKax
CBOETO KJ1acca, MIKOJIbI);

MHTEPECAKIPAKTHUECKOMYH3y4SHHUIONIPO (hecCHiipa3InuHOropo/1a, BTOMUNCIEHA0CHOBE IPUMEHEHUS
MPEAMETHBIX 3HAHUH 10 XUMUH;

YBOKEHUSKTPYLY,JTIOAIMTPYIaNPE3yabTaTaMTPYI0BON A TEBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUIYAJIbHOW TpacKTOpuu o0Opa3oBaHMs, Oyayiiei
npodeccun M peanu3ald  COOCTBEHHBIX JKM3HCHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX HMHTEPECOB,
CMOCOOHOCTEH K XMMHHU, HHTEPECOB U MIOTPEOHOCTEH 00IIIecTBa;

6) 3K0JIOrHYeCKOrOBOCITATAHMSA:

AKOJIOTUYECKHU I1€JIeCO00Pa3HOr0 OTHOIICHHS K MPUPOJIC, KaK MCTOYHHMKY CYIIECTBOBAHUS KH3HH Ha
3emie;

MOHUMaHUS TJI00ATLHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIMSHUS SKOHOMHUYECKHX MPOIECCOB



Ha COCTOSIHUE MTPUPOJIHON U COLIMAIIBHOMN CPEbIL;

OCO3HAaHMA HEOOXOJUMOCTH HCIIOJIb30BAHHUS JOCTHKCHUH XMMHU JUIS PEHICHUS BOIPOCOB
palOHAIBHOTO IPUPOAOIIOIB30BaAHUS;

AKTUBHOTO HENPUATUS [EHUCTBHM, IPUHOCIIIMX BPEA OKPYXKAKOLIEH IPUPOLHOM cpene, yMEHUs
IIPOTrHO3UPOBATh HEOJArONpPUSITHBIE 3KOJOTUYECKHE IOCIEACTBUSA IPEANPUHUMAEMbIX JE€HCTBUH U
IIpeI0TBpAILATh UX;

HaJIM4YUsl Pa3BUTOrO HKOJIOTMYECKOTO MBIIIJIEHUS], 3KOJOTUYECKOW KyJIbTYphl, ONbITA JEATEIBHOCTH
9KOJIOTMYECKOMHAIPaBIEHHOCTH,yMEHUPYKOBOICTBOBAThCSIMMUBIIO3HABATEIbHOM, KOMMYHUKAaTUBHOMH
COLIMAIBHOM MPAKTUKE, CIIOCOOHOCTH U YMEHHS aKTUBHO MIPOTHBOCTOSATH MICOJIOTHH XeMOo(poOuu;

7) HIEeHHOCTHHAYYHOTOTIO3HAHUSI:

c(OPMHUPOBAHHOCTH MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUSI HAYKH U
0O0IIeCTBEHHOH MPaKTHKH;

MOHMMaHUS CreUn(UKA XMMUU KaK HayKH, OCO3HaHUS e€ posm B (POPMHUPOBAHHH PAIOHAILHOTO
HAayYyHOTO MBIIIJIEHUS, CO3JAaHUU LIEJIOCTHOTO IPEJCTaBICHUsI 00 OKpYXAIoUeM MHpE KaK O €IUHCTBE
MPUPOJBI U YEJOBEKa, B TO3HAHUM MPHUPOJHBIX 3aKOHOMEPHOCTEM M pelIeHnHu MNpodsieM COXpaHEHUs
MIPUPOIHOTO PABHOBECHS;

yOEeKIEHHOCTH B 0COO0N 3HAYUMOCTUXUMHH JIICOBPEMEHHON IUBMWIM3ALMU: B €ETyMaHUCTUYECKOMN
HaIpaBJIEHHOCTH M BaYKHOM POJIM B CO3/1aHUM HOBOM 0a3bl MaTepUaIbHOW KYJIbTYPHI, PELICHUH TTI00ATbHBIX
npoOJieM YCTOMYMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBOM, YHEPTrEeTUUECKOM, MUIIIEBON U IKOJIOTHUUECKOU
0€30MacHOCTH, B pa3BUTUU MEIULUHBI, OOECIEYEHUH YCIOBUN YCHEIIHOTO TpyJda U OSKOJOTHYECKH
KOM(OPTHOM JKMU3HH Ka)KJOT0 YeHa OOIIeCTBa;

€CTECTBEHHO-HAYyYHON T'PaMOTHOCTH: TMOHUMAaHUSl CYIIHOCTHM METOJIOB IO3HAHUS, HCIOJIb3yEMbIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh IOJIydaeMble 3HAHUS I aHaiu3a M OObSCHEHHUS
SBIICHUH OKpYXKAIOUIETO0 MHpa MU MPOUCXOAAIIMX B HEM H3MEHEHUH, yMEHHus Jeiarb 00O0CHOBaHHBIE
3aKJIIOUEHUSI Ha OCHOBE HAy4HbIX ()aKTOB M HMEIOLIUXCA JAHHBIX C LEJIbI0 MOJIYYEHHs] JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOIb30BAaTbXUMUUYECKHE3HAHUS JUIsl pelIeHus] MpoOJeMB pealbHBIX
KU3HEHHBIX CUTYalHsIX;

MHTEPECAKIO3HAHUIOUHCCIIEI0BATEIbCKONU IEI TENTbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HEMPEPHIBHOMY OOpa30BaHUI0O M CaMOOOpA30BaHHIO, K AKTUBHOMY
MOJIyYEHUIO HOBBIX 3HAHUH 10 XUMHUHU B COOTBETCTBUU C KU3HEHHBIMH MTOTPEOHOCTAMU;

HWHTEPECAKOCOOCHHOCTIMTPYAaBPa3TNIHBIXChEpaxmpohecCHOHATLHON I TEIIbHOCTH.

METAINPEIMETHBIEPE3YJIbTATbBI

MertanpeaMeTHble pe3ylibTaThl OCBOCHHS y4eOHOTO MpeaMeTa «XHUMHUsD Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHUs BKIIOYAIOT:

3HaYuMble A8 (QOpMHpPOBAHUS ~ MHUPOBO33PEHHUS  OOYYarOIIMXCS  MEKIUCIHUIUIMHAPHBIC
(MexnpeaMeTHbIe) OOIIeHAYYHbIE TOHATHSA, OTPAXKAIOUIUE IIEJIOCTHOCTh HAay4yHOH KapTUHBI MHUpa H
crenu(pUKyMeTOI0BIO3HAHUS, UCTIONB3YEMbIXBECTECTBEHHBIXHAYKaX(MaTEPH s, BEIIECTBO,YHEPT U,

SIBIICHUE, TIPOIIECC, CUCTEMa, HAy4YHBIH (HaKT, MPHUHIUI, THIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs,
UCcClieIoBaHue, HAOJII0ICHUE, U3MEPEHUE, SKCIICPUMEHT U JIPYTHeE);

YHUBEpCaJbHbIE y4eOHBbIC JeicTBUS  (IIO3HABATEIIbHBIC, KOMMYHHKATHUBHBIC, PETYJISTHBHBIC),
obecrieunBaromue (opmupoBaHue (HYHKIMOHATBHOW TPAMOTHOCTH M COIMAIBHOW  KOMIICTCHIIHH
oOyyarommxcs;

CIOCOOHOCTh OOYYAKOIIUXCS MCIOJIh30BaTh OCBOCHHBIC MEXIHUCIUILUIMHAPHBIC, MUPOBO33PEHUYCCKHE
3HAHUS U YHUBEPCAJIbHbIE YUeOHBIEC IEHCTBUS B TIO3HABATENFHOM U COLIMATIBLHOM MTPAKTHKE.

MertanpeaMeTHbIEPE3yIbTaTHIOTPAKAIOTOBIIAICHIEYHHBEPCATHLHBIMUYU€OHBIMUITO3HABATEILHBIMU,
KOMMYHHKATHBHBIMU U PETYISITUBHBIMU JEHCTBUSMHU.

OBiageHHeyHHBePCATbHBIMUY4€e0HBIMUIIO3HABATEILHBIMH/IEHCTBUAIMU::

1) 6a3oBbIe/IOrHYeCKHE e CTBUS:

CaMOCTOSTENBHO(OPMYTUPOBATHUAKTyAITU3UPOBATHIIPOOIIEMY,BCECTOPOHHEEE pacCMaTPUBATD;

OTIPEJICNIATh IIeNIU JIeATENbHOCTH, 3a/laBas TMapaMeTpbl MU KPUTEPUHM HX JIOCTIDKEHHUS, COOTHOCHTH
PE3yIbTaThI JEATEILHOCTH C MOCTABIEHHBIMHU IEJISIMH;

WCIOJIb30BaTh TMPU OCBOCHHM 3HAHUU MPUEMBI JIOTUYECKOTO MBINIJICHUSI — BBIJCIATh XapaKTepHBIE
MPU3HAKA TIOHATUH W YCTaHABIMBATh WX B3aWMOCBS3b, HCIOJIB30BaTh COOTBETCTBYIOIIWE TOHSATHUS JUIS
00BSCHEHUS OTACTBHBIX ()AaKTOB U SIBJICHHUIA,

BBIOMPATHOCHOBAHUSMKPUTEPUUUIAKIACCU(DUKAIUNBEIECTBUXUMUUECKUXPEAKITUI;



YCTaHABJIMBATb MPHUYNUHHO-CJICACTBCHHLIC CBA3U MCIKAY N3YYACMbIMU SABJICHUSAMU,

CTPOUTL JIOTUYCCKUC PACCYXKIACHUSA (I/IHI[yKTI/IBHBIe, ACAYKTHUBHBIC, IIO aHaJ'IOI‘I/II/I), BBISIBIISATH
3aKOHOMCPHOCTHU U NIPOTUBOPCUUS B paCCMATPHUBACMBIX SIBJICHUAX, q)OpMy.HPIpOBaTB BBIBOJABI U 3aKJIFOUYCHU A,

INPUMCHATE B IPOLCCCC IIO3HAHUA, HUCIOJIB3YCMBIC B XUMHUHU CUMBOJMYCCKUC (3HaKOBLIC) MOACIN,
peoO0pa3oBEIBATE MOJICBHBIC MPEACTABICHUS — XUMHUYECKHA 3HAK (CUMBOJI) DJEMEHTA, XUMHUYECKas
dbopmMyrna, ypaBHEHHE XUMUYECKOW PEaKIMU — IMPH PEHICHHH y4EOHBIX MO3HABATEIBHBIX M MPAKTHYCCKUX
3aaa4, MNPUMCHATL HA3BAHHBIC MOJCJIBHBIC IPCACTABJICHHUA JI1 BBIABJICHUA XapPAKTCPHLIX IIPU3HAKOB
HN3Yy4aCMbIX BCHICCTB U XUMHWYCCKUX peaKuHﬁ.

2) 6a30BBIEHCCIIEI0BATEILCKUEEHCTBUS:

BJIa[[eTI)OCHOBaMI/IMeTOIIOBHayqHOFOH03HaHI/I$[BeIlIeCTBI/IXI/IMI/I‘IeCKI/IXpeaKHI/Iﬁ;

dbopMynmHupoBaTh LENM M 33/Ja4d HMCCICIOBAHMUS, HCIIOJIB30BaTh IMOCTABJICHHBIE W CAMOCTOSATEIBHO
C(bOpMy.]II/IpOBaHHI)IC BOIIPOCHI B KAYECTBC MHCTPYMCHTA MMO3HAHUA W OCHOBBI JJIA (bOpMPIpOBaHI/Ifl THUIIOTC3bI
I10 MPOBCPKE MPABUJIIBHOCTU BBICKA3bIBACMBIX CY)KI[CHI/If/'I;

BJIAZICTh HAaBBIKAMH CaMOCTOATCIBHOI'O INNIAHWUPOBAHUSA W HPOBCACHUA YUCHUYCCKUX OKCIICPUMCHTOB,
COBEPIIEHCTBOBATh yMEHHS HAOIIOAAaTh 3a XOJOM IIpoIlecca, CaMOCTOSATENBHO MPOTHO3MPOBATH €T0
pe3ynbTaT, QOopMyIHpOBaTH OOOOIIEHUS ¥ BBIBOJBI OTHOCHUTEIHHO JOCTOBEPHOCTH PE3YJIbTATOB
WCCIIEIOBAaHUS, COCTABIISITH 00OCHOBAHHBIN OTYET O MPOAETAaHHON padoTe;

MpHOOpeTaTh ONBIT YYEHWYECKOH HCCIIEeOBAaTENbCKOM U TPOEKTHOW JEATENbHOCTH, MPOSBIATH
CIIOCOOHOCTP M TOTOBHOCTH K CaMOCTOATCIIBHOMY IIOMCKY MCETOJOB PCHICHUA MPAKTUYCCKUX 3ajady,
MPUMCHCHUIO PA3JIMYHBIX METOJOB IMMO3HAHM.

3) paborac nHdopmanueii:

OPHEHTHPOBATHCS B PA3JIMYHBIX HWCTOYHHMKAX HWH(POpManuu (HAYYHO-TIOMYJSIpHAsT JUTEpaTypa
XUMHUYECKOTO COJIep)KaHUsl, CIpaBOYHBIE MOCOOMs, pecypchl MHTepHeTa), aHammM3upoBaTh HHGPOPMAIUIO
Pa3IMIHBIX BUJI0B n (1)0pM MMpEaACTaBJICHHA, KPUTHYCCKHA OLICHUBATH eé AOCTOBEPHOCTDH n
HCIIPOTUBOPCUYNBOCTD,

(dhopMyIUpOBaTh 3aMpoChl U MPUMEHSTh PA3IMYHBIE METOJBI MPHU TIOUCKE M OTOOpEe HHGOpPMAINH,
HEOOXOAMMOM TSl BBITIOJTHEHHS yIeOHBIX 3a/1a4 OTPEACIEHHOTO TUTIA;

npHOOpETaTh OMBIT HCIOJIB30BaHHUS WH(OPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U Pa3ITHYHBIX
MTOMCKOBBIX CHCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTHMAJIbHYIO (OpMy TpeacTaBiieHHs MHPOpManuu (CXeMmbl, Tpadukw,
JUarpaMMbl, TAOJIUIIBI, PUCYHKU U JIPYTHE);

UCTIOJIb30BaTh HAYYHBIH S3bIK B KAUeCTBE CPEICTBA NpPHU PadOTE C XUMHYECKOW WHQPOPMAIUCH:
MIPUMEHATHMEKTPEIMETHbIE(PU3HUECKEeMaTEMaTHIECKIE)3HAKUCUMBOJIBI, ()OPMYITBI,a00pEBUATYPHI,
HOMEHKJIATYDPY;

WCIIOJIb30BaTEUIIPEOOPa30BhIBATE3HAKOBO -CHMBOJIMYECKUECPEICTBAHAT IS THOCTH.

OBJiaieHNeyHHBEPCATbHBIMUKOMMYHHUKATHBHBIMH/IEHCTBUSIMH :

3aJ]aBaTh BOMPOCHI TI0 CYIIECTBYOOCYKIa€MOM TeMbI B XOJIE JIaJora W/WIIM JTUCKYCCHH, BBICKA3bIBATh
uzaeu, GopMyIIMpOBaTh CBOU MPEITIOKEHUS OTHOCUTEIILHO BBITIOJIHEHHSI IPEIUIOKCHHOW 3a/1a4H;

BBICTYIIaTh ~ C  IIpEe3CHTAalUeil  pe3yJbTaToB  IO3HABATENbHOM  JESATEIbHOCTH,  IOJIyYEHHBIX
CaMOCTOSITEJIBHO MJIM COBMECTHO CO CBEPCTHMKAMHU IIPU BBIIOJHEHUH XHMHUYECKOTO HKCIEPUMEHTA,
IIPAKTUYECKON palbOThl MO0 MCCIEOBAHNIO CBOMCTB M3y4aeMbIX BEILIECTB, peaau3alMy y4eOHOro MpoeKTa U
(GbopMynupoBaTh BBIBOJBI MO pe3yJbTaTaM IMPOBEAEHHBIX HCCIEIOBAaHUNA MYTEM COIJIAaCOBAaHMS MO3UIMI B
X071e 00CyXAeHUs 1 0OMEHAa MHEHUSIMH.

OBJa/leHMeyHHBepPCATbHbIMUPEryIATHBHBIMH/IEH CTBUSIMM:

CaMOCTOSTEJIBHO IIJIAHUPOBATh U OCYLIECTBIATh CBOIO MO3HABATENIBHYIO AESTEIbHOCTh, ONpEaeisis e
LW U 3aJaud, KOHTPOJIMPOBATH U MO Mepe HeoOXOAMMOCTH KOPPEKTHUPOBATh IpeJylaracMblil aJroputm
JEUCTBUI TPH BBITIOJIHEHUN Y4YeOHBIX M HCCIEA0BATENbCKUX 3ajad, BbIOMpaTh HauOosiee 3(h(EeKTHUBHBIN
crnoco0 UX pelIeHus ¢ y4ETOM MOIyueHHs] HOBBIX 3HAHUHN O BEIeCTBaX M XMMHUYECKHX PeaKIusX;

OCYILECTBIATECAMOKOHTPOJILCBOEUIEATENBHOCTUHA0OCHOBECAMOAHAIN3al CAMOOLIEHKH.

INPEIMETHBIEPE3YJIbTATbBI

10 KJIACC

[IpenMeTHBIEPE3YIBTAaTBIOCBOEHUAKYPCa«KOPraHNnuECKasXUMUS» OTPAKAIOT:
Cc(OPMHUPOBAHHOCTh NPEACTABICHUNH O XMMUYECKOM COCTABISIONIEH €CTeCTBEHHO-HAYYHOH KapTUHBI
MUPa, POJIM XUMHH B IO3HAHUU SBJICHUH MPUPOIbI, B (POPMUPOBAHUM MBIIIJICHUS U KYJIBTYphl JUYHOCTH, €€



(GYHKIMOHATBHOH TPAaMOTHOCTH, HEOOXOJMMOW Ui pPEIICHHs] MPAKTHYECKHX 3a7ad M 3KOJOTHYECKH
000CHOBaHHOTO OTHOIIIEHHS K CBOEMY 3/I0POBBIO U IPUPOTHON Cpesie;

BJIQJICHUE CHCTEMOM XMMHYECKUX 3HaHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraloIlMe IOHATUS
(XMMUYECKMII ~ 2JIEMEHT,  aToM,  JJIEKTpOHHas  o0oJIouKa  aTroMa,  MOJIEKyJda,  BaJECHTHOCTD,
AIIEKTPOOTPHUIIATEIBHOCTD, XUMUYECKAasl CBSI3b, CTPYKTYypHas (opMyna (pa3BEpHYTas U COKpaIEHHasi), MOJIb,
MOJISIDHAs Macca, MOJIIPHBINA 0OBEM, YIrIIepOIHBIA CKeleT, (QYHKIHOHANbHAs TPYIINa, PaJuKall, U30Mepus,
H30MEpBbl, TOMOJIOTUYECKUI psiZl, TOMOJIOTH, YIJIEBOJOPOJAbI, KUCIOPOA U Aa30TCOAEpIKAIIME COEIUHEHUS,
MOHOMEp, IMOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJSIPHBIE COECIUHEHUS); TEOPUU U 3aKOHBI (TEOpHs
CTpOeHUs opraHudeckux BeuiectBs A. M. byrnepoBa, 3ak0H COXpaHEHHUs MacChl BELIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH A3bIK XUMUN; MUPOBO33PEHUECKUE 3HAHUS, JIEXKAINE B OCHOBE IIOHUMAHUS IPUUYUHHOCTU U
CHCTEMHOCTH XWMHUYECKUX SIBJICHUH, (aKTOJIOTMYECKHE CBEJCHUS O CBOWMCTBAX, COCTaBe, NOJYYCHUH U
0€3011aCHOM HCIOJIb30BAaHUN BKHEHITUX OPraHMYECKHX BEIIECTB B OBITY M MPAKTHYECKOW JEATEILHOCTH
YEJI0BEKA;

cOpPMUPOBAHHOCTh YMEHHUH BBISBJISTH XapaKTE€pHbIE TPU3HAKU TMOHSTUN, YCTAHABIMBATH MX
B3aMMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHUS NPU OMHCAHUN COCTaBa, CTPOCHMS M MIPEBPAILCHUM
OPraHU4YeCKUX COCTUHECHUN;

c(OpMHUPOBAaHHOCTbYMEHUNUCII0Ib30BaThXUMHUECKYIOCUMBOJIUKYAJISICOCTABICHUAMONIEKYISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOM, COKpam€HHON) (OpMyNl OpraHMYECKUX BELIECTB M YPAaBHEHUN XUMHUYECKHX
peaxkiuii, U3roTaBIUBaTh MOJIENIU MOJIEKYJ OPraHWYECKUX BELIECTB Ul WJUTIOCTPAlMU MX XUMUYECKOTO M
MIPOCTPAHCTBEHHOTO CTPOCHUSI,;

c(hOpMHUPOBAHHOCTh YMEHUN YCTaHABIMBATh MPUHAJIEKHOCTh U3yYEHHBIX OPraHUYECKUX BEILIECTB IO
WX COCTaBy M CTPOEHHUIO K OMNpEeNelEHHOMY KiacCy/Tpymie coeluHeHUM (yriieBoJopo/ibl, KHUCIOPOJ U
a30TCOJIEpKAIINEe COEIMHEHUs, BBICOKOMOJIEKYJIIpHbIE COEAWMHEHMs), JaBaTh UM Ha3BaHUSA IIO
cucremarnueckoil Homenkiarype (IUPAC), a Taxke NpUBOAWUTH TpPUBHUAJIbHBbIE HA3BAHUSA OTIEJIbHBIX
OpraHMYECKUX BEIIECTB (3TUJIEH, MPOMUJIEH, alleTHUIIEH, STHIICHTJIMKOIIb, TJIMLIEPHH, (heHo, hopManbaerua,
alleTanpJeru]i, MypaBbUHAas KHUCJIOTa, YKCYCHas KHCJIOTa, OJIEMHOBAas KHCIIOTAa, CTEApUHOBAs KHUCIOTA,
TJIF0K03a, PPyKTO3a, Kpaxmal, eJII0I03a, TIUINH);

C(OPMHPOBAHHOCTb YMEHMS OMNPEAEIATh BUIbl XMMHMUYECKOW CBA3M B OPraHMYECKUX COEIUHEHUSIX
(omMHApHBIE M KPATHBIC);

C(OPMHPOBAHHOCTb YMEHHUS MPUMEHSTh MOJIOKEHHUS TEOPUH CTPOCHUSI OpraHMYecKux Beuiects A. M.
byrnepoBa 11 0OBSICHEHUS 3aBUCHMOCTU CBOMCTB BEIIECTB OT MX COCTAaBa M CTPOECHHUS; 3aKOH COXPAaHEHMS
MaccChl BEILECTB;

c(OpMHPOBAHHOCTb YMEHHUH XapaKTeprU30BaTh COCTaB, CTPOCHUE, PU3NUECKUE U XMMUUYECKHECBONCTBA
TUIUYHBIX IPEACTaBUTENICH Pa3IMUHBIX KJIACCOB OPraHMYECKUX BEIIECTB (METaH, 3TaH, STWJEH, IPOIIEH,
anetwieH,  OyragueH-1,3,  mermnOyraaumeH-1,3,  OGeH30i1,  METaHOJ,  3TaHOJ,  ATUJICHIJVIUKOJIb,
TIIMLEPUH,PEHOI,alleTalbIeT U, MypaBbHHAAN YKCYCHASIKUCIIOThI, IITFOK03a, KpaXxMaJl, LIeJIJTH0I103a,

AMUHOYKCYCHasi KHCJOTa), WJUIIOCTPUPOBATh T'EHETHUYECKYI0 CBSI3b MEXIYy HHMH YpPaBHEHUAMU
COOTBETCTBYIOIIUX XMMHUYECKUX PEAKIIMH C UCIOJIB30BAaHUEM CTPYKTYPHBIX POPMYIT;

chOpPMUPOBAHHOCTh YMEHHUS XapaKTepHU30BaTb MCTOYHHUKH YIJIEBOJOPOIHOIO ChIpbi (HE(Tb,
MIPUPOJIHBIN ra3, yroiib), ClIOCOOBI UX MEePepPadOTKU U MPAKTUYECKOE MPUMEHEHHE TPOAYKTOB NepepaboTKu;

c(hOpMUPOBAHHOCTh YMEHUIN MPOBOAUTH BBHIYHUCICHUS 0 XUMUYECKUM ypaBHEHUSIM (Macchl, 00bEMa,
KOJIMYECTBANCXO0JHOTOBEIECTBANIHUIIPOIYKTapEaKIIMUIION3BECTHRIMMACCE,00EMY,KOTHYECTBYOJHOTO U3
MCXOJHBIX BEIIECTB WJIM MPOIYKTOB PEAKIUN);

c(OpMUPOBAHHOCTh YMEHUH BIAJETh CHCTEMOU 3HAHMII 00 OCHOBHBIX METOJaX HAYYHOIO MO3HAHUS,
UCIOJIb3YeMbIX B XMMHUU TpU HM3YYEHUU BEIIECTB M XUMUYECKUX SIBICHUIN (HAOMIOJaeHHE, HU3MEpEHHeE,
AKCIEPUMEHT, MOJICTUPOBAHNE), UCIIOIb30BATh CUCTEMHBIE XUMUYECKUE 3HAHUS AJIsl IPUHSITHS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUAX, CBSI3aHHBIX C BEIIECTBAMU U UX MPUMEHEHUEM;

chOpMUPOBAHHOCTh yYMEHUW cOONIOaTh TMpaBWiIa TOJIB30BAHUS XMUMHUYECKOHW TMOCYAOH W
nabopaTopHbIM 00OpyJOBaHHEM, a TaKKe IMpaBuia oOpalleHHus C BEIIECTBAMH B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBITOJHEHUIO J1a00PATOPHBIX XUMHUECKUX OMBITOB;

chOpMHUPOBAHHOCTh YMEHUH MIAHUPOBATH U BBHIMOIHATH XUMHUUYECKUN SKCIIEPUMEHT (MPEeBpaICHHS
OpraHMYECKUX BEUIECTB IPH HAarpeBaHWH, MOJYUYEHHE STUJIEHA M HU3YyYEHUE €ro CBOMCTB, KauyeCTBEHHbIE
pEeaKiuu OpraHMYeCKUX BEIIECTB, JCHATypalus OCNKOB MpPU HArpeBaHWU, IBETHHIE PEAKIIMH OEIIKOB) B
COOTBETCTBUU C TPAaBWIAMU TEXHHUKH O€30MaCHOCTH MpHU OOpallleHuu C BeUleCTBAaMU U J1abOpaTOpPHBIM
o0opynoBaHuEM, MPEACTABIATh PE3YIbTaThl XUMHUYECKOTO SKCIIEpUMEHTa B (opMe 3amucu ypaBHEHUI
COOTBETCTBYIOIIUX peaKuii U (OPMyIUPOBATH BHIBOJBI HA OCHOBE ITUX PE3yIbTATOB;

c(hOpPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHATM3UPOBATH XUMHUECKYIO HH(OPMAIINIO, TTOTy4aeMyIOu3
Pa3HBIX UCTOYHUKOB (CpecTBa MaccoBO nHpopMaluu, IHTepHET U Apyrux);



c(hOpPMHUPOBAHHOCTh YMEHUN COOJIOIATh MTPABUIIA SKOJOTHIECKH IEIeCO00pa3HOTO TIOBEICHUS B OBITY
U TPYAOBOW JESATEIBHOCTH B IENSX COXPAHEHHs CBOETO 3J0POBbS U OKPYKAIOIICH MPHUPOIHON CpPEJbl,
OCO3HaBaTh OIIACHOCTH BO3I[€I>'ICTBI/I$I Ha JXUBBIC OpraHnu3MbI OHpeI[eJIéHHBIX OpraHn4YCCKUX BCIICCTB,IIOHUMAA
cmbicn nokazatens [1/IK, mosicHaTe Ha mpuMepax crnocoObl YMEHBIICHHS M MPEIOTBPAIICHHUS X BPEIHOTO
BO3JECHCTBUS HA OPraHU3M YEJIOBEKA;

JJIA O6yanOH_II/IXCSI C OrpaHM4YC€HHBIMH BO3MOXHOCTAMH 3J0pPOBbA: YMCHHC HNPUMCHATL 3HAHUA 06
OCHOBHBIX JOCTYITHBIX MCTOJaX NNO3HAHUSA BCUICCTB U XUMHUUYCCKUX ﬂBHeHHﬁ;

JUISL CIICNIBIX M CIIA0OBHISIIMX OOYUYAIOIIMXCS: YMCHUE HCIIOJIb30BATh PEIbEHO-TOUCUHYIO CHCTEMY
o0o3Hauenwmii JI. bpaiins 11 3anucu XUMHYECKIX (POPMYIL.

11KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUS Kypca «OOmas W HEOpraHudecKkass XUMHs OTPaKaroT:
c(hopMUPOBAHHOCTHIPEICTABICHUN:0XHMUYECKONCOCTABIISIIOIIEHECTECTBEHHO -HAYUHOMKAPTUHBI
MHpa, POJIM XUMHUH B TIO3HAHUU SIBJICHUI MPUPOIbI, B POPMUPOBAHUN MBIIUICHHUS U KYJIbTYPBHI JINYHOCTH, €€
(YHKIIMOHATBHON T'PAMOTHOCTH, HEOOXOJAMMOM JJisi pelIeHUs NPAKTHYECKUX 3a7ad U IKOJOTHUYECKH

000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOTHON CPELIE;

BIIAJICHUE CHUCTEMOM XUMHUYECKUX 3HAHWUW, KOTOpas BKIIIOYAET: OCHOBOIOJATAIONINE TOHATUS
(XMMHYECKHI 3JIEMEHT, aToM, HM30TOII, S-, P-, O- 3JIEKTpOHHBIE OPOUTAM aTOMOB, WOH, MOJICKYJa, MOJIb,
MOJISIDHBI 00BEM, BAJIEHTHOCTh, JJIEKTPOOTPUIIATEIILHOCTh, CTETNEHb OKHUCICHHS, XUMHUYECKasi CBS3b
(koBasieHTHAsl, WOHHAs, METaJUTMYeCKas, BOJOPOJHAs), KPUCTAJUTMYECKAs PEMETKA, THIBI XUMHYECKHUX
peaKkiuii, pacTBOp, OJIEKTPOJUTHI, HEIICKTPOIUTHI, DIICKTPOIUTHYECCKAS JUCCONUAIMS, OKHUCIHUTEIb,
BOCCTAaHOBUTEIb, CKOPOCTh XHMHUYECKOW PEAKIMH, XMMHUYECKOE PABHOBECHE); TEOPUU M 3aKOHBI (TEopus
AIEKTPOJIUTUYECKON Iucconnanuu, nepuoaudyecknii 3akon [[. M. MengeneeBa, 3aKOH COXpaHEHHS MaCChI
BEIIIECTB, 3aKOH COXpPAHEHHWS W TPEBPAICHUS SHEPTUU TMPU XUMHYECKHUX PEAKIUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3bIK XUMHH, MAPOBO33PEHUYECKUE 3HAHUS, JISKAIINE B OCHOBE TOHUMAaHUSI MPUIYUHHOCTH U
CUCTEMHOCTH XMMMYECKUX SIBJICHHH, (haKTOJIOTHYeCKHe CBEJEHHsS O CBOMCTBAaX, COCTaBe, MOIYYCHUU H
0€30MacHOM HCIOJIb30BAHUU BAKHEUIINX HEOPraHUYECKHUX BEIIECTB B OBITY U MPAKTUYECKOM NEATENbHOCTH
YEJI0BEKA;

cOpPMUPOBAHHOCTh YMEHHMH BBISBJISATH XapaKTepHbIE TMPU3HAKH TMOHSITHUM, YCTaHABIMBATH UX
B3aMMOCBSI3b, HUCIIOJIb30BATh COOTBETCTBYIOIIME MOHATUS NPU ONMHMCAHUM HEOPraHWYECKHX BEIIECTB U UX
MpEeBpaIICHU;

c(OpMUPOBAHHOCTh YMEHHUM HCHOJB30BaTh XUMHUYECKYIO CHMBOJIMKY Ui COCTaBJIEHUS (POpPMYI
BEIlIECTBUYPaBHCHUMXUMHUUYCCKUXPEaKIHi,cucTeMaTudeckyroHoMeHKIaTypy(IUP AC)utpuBuanbpHbie

Ha3BaHUS OTJEIbHBIX HEOPTraHUYECKUX BEIIeCTB (YrapHbIW Ta3, YIICKUCIbIN ra3, aMMHUakK, raiméHas u3BecTb,
HeramiéHasi U3BECTh, IUThEBAsl COJA, MUPUT U IPYTHUE);

c(hOpMUPOBAHHOCTh YMEHHI OIPEACIATh BAJICHTHOCTh M CTEIICHb OKUCIICHUS XUMHYECKHX 3JIEMEHTOB
B COCAMHEHUSAX PaA3JIMYHOTO COCTaBa, BHJI XHMHYECKOW CBs3M (KOBaJieHTHas, MOHHAs, MeETaJUIMYecKas,
BOJIOPOJIHASI) B COCOUHEHUAX, THIN KPHUCTALIMYECKON pemeETKH KOHKPETHOTO BelecTBa (aTomHas,
MOJIEKYJISIpHAsi, HOHHAs, METaJNIM4ecKasl), XapakTep Cpeasl B BOJHBIX pPAaCTBOPAaX HEOPraHUYECKUX
COCJIMHCHUH;

chOpMUPOBAHHOCTh YMEHMI YCTaHABIMBATh MPHHAJICKHOCTh HEOPraHMYECKUX BEUIECTB IO HUX
COCTaBy K OMpEeNeNEHHOMY KJacCy/Tpymme COEIUHEHHH (IIPOCThie BEIIeCTBA — METAIbl U HEMETalllbl,
OKCH/IbI, OCHOBAHUSI, KHCIIOThI, aM(POTEPHBIC THIPOKCHUIBI, COJIN);

chOpMUPOBAHHOCTh YMEHHI pacKpbIBaThb CMBICH mepuoauyeckoro 3akoHa Jl. M. MengeneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATU3UPYIOIIYI0, 0OBSICHUTENBHYIO U POTHOCTHYECKYIO (DYHKIIHH;

chOpMUPOBAHHOCTh YMEHUH XapaKTEpU30BaTh EKTPOHHOE CTPOCHHUE ATOMOB XHMHUECKUXIIEMEHTOB
1-4 nepuonoB Ilepuoanueckoit cuctembl xumuueckux 3nemeHToB J[. . MenaeneeBa, UCHIONb3ysS MOHITHUS
«S-, p-, O-a1eKTpOHHBIE OpOUTANIN», «IHEPreTUYECKUE YPOBHH», OOBSICHATH 3aKOHOMEPHOCTH HM3MEHEHUSI
CBOMCTB XMMMYECKHUX DJIEMEHTOB M MX COCIMHEHUW MO IepuojaM M rpymnnam llepuoaudeckoin cucTeMsl
XUMH4YecKuX 3neMeHToB /1. 1. MennaeneeBa;

chOpPMHUPOBAHHOCTh YMEHUH  XapakTepu3oBaTh (OMUCHIBAThH) OOIIME XUMUYECKHE CBOWCTBA
HEOPraHWYECKUX BEILECTB PA3JIUYHBIX KIIACCOB, MOATBEPXKIATh CYIIECTBOBAHUE NEHETUUECKOM CBSA3U MEXKIY
HEOPraHWYECKUMHU BELIECTBAMU € IIOMOLIBIO YPABHEHUN COOTBETCTBYIOLIUX XUMUUECKUX PEAKIIUI;

c(hOPMUPOBAHHOCTh YMEHHS KJIACCU(UIIMPOBATh XUMHUYECKHUE PEAKIMHU MO PA3IMYHBIM TMPHU3HAKAM
(duciy U coCTaBy pearupyroIluX BEUIECTB, TEINIOBOMY 3D (EKTy peakiinu, U3MEHEHHUIO CTETICHEeH OKUCICHUS
AJIEMEHTOB, 00PAaTUMOCTH PEAKINH, YUACTHIO KaTaau3aTopa);

chOpPMUPOBAHHOCTh YMEHUU COCTaBISATh YypaBHEHUS pEAKIUi pa3INYHbIX THUIIOB, TOJHBIE H



COKpaIIEHHBIC YPaBHEHUS PEAKIMii HOHHOTO OOMEHA, YYUTHIBAsK YCIOBUS, MPU KOTOPBIX 3TH PEAKIIUH HIYT
70 KOHIIA;

cOPMHUPOBAHHOCTh YMEHHH TPOBOJUTH PEAKIMH, TOJITBEPKIAIONINE KA4eCTBEHHBI COCTaB
Pa3TMYHBIX HEOPTaHMYECKHUX BEIIECTB, PACMO3HABATH OIMBITHBIM ITyTEM HOHBI, MIPUCYTCTBYIONINE B BOJHBIX
pacTBOpax HEOPraHUIECKHUX BEIICCTB;

c(OPMHUPOBAHHOCTh YMEHUM PACKPBIBATh CYINTHOCTh OKHCIHUTEIBHO-BOCCTAHOBUTEBHBIX pEaKIni
MOCPEICTBOM COCTABJICHUS 3JIEKTPOHHOTO OallaHCa ATUX PEaKIIU;

c(hOPMHUPOBAHHOCTh YMEHHUH OOBSCHATH 3aBUCHMOCTH CKOPOCTH XUMHUYECKOUN PEaKIUU OT Pa3IUnIHBIX
(hakTOpOB; XapakTep CMEIICHUS XUMHYECKOTO PABHOBECUS B 3aBUCUMOCTH OT BHEIIHETO BO3ICHCTBHSI
(npunuun Jle HlaTense);

cOPMHUPOBAHHOCTh YMCHHM XapaKTEPH30BaTh XHUMHYECKHE TIPOIECCHI, JIeKAIIUEe B OCHOBE
MIPOMBIIIIJICHHOTO TOJTYYCHHUSI CEPHOM KHUCIIOTHI, aMMHaKa, a TaKkke CHOPMUPOBAHHOCTH MPEICTABICHUN 00
00IIMX HAYYHBIX MPUHIUIIAX U SKOJIOTHYECKUX MPOoOIeMax XUMUYECKOTO TIPOU3BOICTBA;

c(OPMHUPOBAHHOCTh YMEHHUI TPOBOJUTH BBIYHCIICHHS C HCIIOJIB30BAHHEM TMOHSITHS «MaccoBasi JIOJIS
BEII[ECTBA B PACTBOPE», OOBEMHBIX OTHOIICHHHA T'a30B MPU XUMHUYECKUX PEAKIUAX, MACChl BEIIECTBA WIIH
00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WiIH OOBEMY OJHOTO W3 YJYacTBYIOIIMX B
peaKkmuy BEIIeCTB, TEIUIOBOrO 3(dekra peaknuu Ha OCHOBE 3aKOHOB COXPAaHEHHS MAacChl BEUIECTB,
TIPEBPAIIECHUS M COXPAHCHUS SHEPTHU;

chOpMUPOBAHHOCTh yYMEHHMM COONIOAATh TMpaBUiia TIOJB30BAHUS XUMUYECKOW TIOCYAOW U
nabopaTOpHBIM 00OpPYIOBAaHHEM, a TakKe IMpaBuja OOpalleHusi C BEHIECTBAMH B COOTBETCTBUU C
WHCTPYKITUSMH TI0 BBITIOJTHEHUIO JTa00PATOPHBIX XUMHUYECKUX OTIBITOR;

c(OPMHUPOBAHHOCTh YMEHUH IIJIAHUPOBATH W BBHITIOJNHATH XMMHUYSCKUN SKCIIEPUMEHT (pa3iioKeHue
MEPOKCHIa BOJOPO/Ia B MPHUCYTCTBUU KaTaIM3aTOpa, OMpPEICIICHHE CPEIbl PACTBOPOB BEMIECTB C MOMOIIBIO
VHUBEPCATHLHOTO MHIUKATOPA, BIMSIHUAC PA3INIHBIX (DAKTOPOB HA CKOPOCTh XHMHUYECKOHN peakIuu, peakiuu
WOHHOTO 0OMeHa, KaYeCTBCHHBIC PEaKI[UU Ha CYJIb(ar-, KapOoHAT- ¥ XJIOPHU/I-AaHHOHBI, HA KATHOH aMMOHHSI,
pelIeHne KCTIEPUMEHTAIBHBIX 337a9 110 TeMaM «MeTtamibinu «HeMeTamisl») B COOTBETCTBUU C TIPAaBHIIAMU
TEXHUKH O€30MMaCHOCTU TIPH OOpAIICeHHH C BEIIECTBAMH U JAOOpPaTOPHBIM OO0OPYIOBAHHEM, MPEICTABISATH
pe3ynbTaThl XUMHUYECKOTO SKCIepuMeHTa B (opMe 3allliCH ypaBHEHHI COOTBETCTBYIOUIUX pEAaKIHUH U
(hopMynupoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YyJIbTaTOB;

c(OpMHUPOBAHHOCTh YMEHUIN KPUTHYECKH aHAIU3UPOBATh XUMHUUYECKYIO HH(POPMALIUIO, MTOIy4aeMYyIOU3
Pa3HbIX UCTOYHUKOB (CpEeICTBa MacCOBOM KOMMYHUKAIMK, IHTEpHET U APYTHX);

c(hopMUPOBAHHOCTh YMEHHI COOJIOIATh MPAaBUIIA IKOJOTHUYECKHU 1IeJIECO00PA3HOTO TIOBEACHUS B OBITY
UTPYAOBONIESITENEHOCTUBIIEIIIXCOXPAHEHUSCBOETO3I0POBBIUOKPYKAIOIEHITPUPOAHON CPEIBL,

OCO3HABaTh OMNACHOCTh BO3JECUCTBUS HAa JKUBBIE OpPraHU3Mbl OIPEACIIEHHBIX BEIIECTB, MOHUMAas CMBICI
nokazarens [IJIK, mosicHAT, Ha mnpumepax crnocoObl YMEHBIIEHUS W MPEJOTBPAIICHHUS HX BpPETHOTO
BO3/ICUCTBUS HA OPraHU3M YEJI0BEKA;

Uig 00ydaroluXcs C OrPaHUYEHHBIMUA BO3MOKHOCTSIMHU 3/IOPOBBS: YMEHHE MPUMEHSATH 3HAHUS 00
OCHOBHBIX JOCTYIHBIX METOAAaX O3HAHUS BEIIECTB U XUMHUUYECKUX SIBJICHUN;

JUIS CJETBIX M CIabOBUIANINX OOYYaIOUIUXCSA: YMEHHE HCIIOJIb30BAaTh PENbe(hHO-TOYCUHYIO CUCTEMY
0003HaYCHUI JL bpaiins JUISt 3anucu XUMHYECKUX bopmyi.



TEMATHYECKOEIIVNIAHUPOBAHHUE

10 KIIACC
KoaunuecTBouacon
Ne JuieKTpoHHbIe(1poBHIE)
HaumeHnoBaHuepa31eJ0BUTEMIPOTrPAMMBI Kontpoasusl | IIpakTuuec
n/n Bcero o0pa3oBare/ibHblepecypchl
e padoThI KHepadoThl
Pa3nenl.TeopeTnyecKkneoCHOBBHIOPTAaHMYECKON XUMUHU
11 [IpenMeTopraHn4ecKONXUMHUU. 1 bubnuorexal [OKhttps://myschool.edu.ru/
T HA.M.
1.2 COPHACTPOCHIAOPTaIRECKIXCOCUTEIIH 1 bu6muorexal [OKhttps://myschool.edu.ru/
byrtneposa
1.3 Ocuosubienonoxenus TXC bubmuorexal [OKhttps://myschool.edu.ru/
14 KraccudukarusiopraHn4ecKuxcoeMHEeH Ui 3 1 bubnunorexkal [OKhttps://myschool.edu.ru/
Hroromnopazaeny 6
Paznen2.YrieBoaopoabl
2.1 [IpenenbHBICYTIIEBOIOPO IBI—ATKAHBI 3 bu6mmorexal [OKhttps://myschool.edu.ru/
H :
2.2 CHPCACTBHDIC YIIICBOZIOPOBL: ATKEHBL, ATKAHCHBI, 9 1 but6nuorexkal [OKhttps://myschool.edu.ru/
QJIKUHBI
2.3 ApOoMaTHYECKUEYTIIEBOI0PO/IbI 4 bubnuoTtexal [OKhttps://myschool.edu.ru/
IT
24 PHPOAHBICHCTOHHHKUYTIICBOAOPOAOBIHX 5 1 bu6mmorexal [OKhttps://myschool.edu.ru/
nepepadoTKa
Hroronopaszneny 21
Paznen3.Kucinopoacoaep:kanueopranndeckuecoeMHeHust
3.1 Cnupter.deHon 7 1 bu6mmorexal [OKhttps://myschool.edu.ru/
3.2 Anbneruapl. Kap6oHoBbIeknCnoTh. C10)KHBIEI(DUPEI 11 1 bu6nuorexal [OKhttps://myschool.edu.ru/
3.3 VYraeBoasl 6 1 bu6mmorexal [OKhttps://myschool.edu.ru/
Hroronopazaeny 24
Pa3nend.AzorconepxammeoprannyecKuecoeJuHeHN s
4.1 AMUHBL. AMUHOKHUCIIOTBI. benku 9 1 1 bu6mmorexal [OKhttps://myschool.edu.ru/
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Hroronopazneny 9
PasnenS.BbicokoMoJIeKyIsIpHbIECOEIMHEHU S
5.1 [Tnactmaccel. Kayuyku.Bosnokna 8 bubnuorexal [OKhttps://myschool.edu.ru/
Hroromnopazaeny 8
OBHIEEKOJIMYECTBOYACOBIIOITPOTPAMME 68 5 3
11KJACC
KoumuyecTrBouacos
Ne DuiekTpoHHbIe(1IpoBHIE)
HanmeHnoBaHuepa3aeJ 0BUTEMIIPOTrPaMMBbl Koutpoabuel | Ilpakruuec
n/n Bcero oOpa3oBare/ibHbIEPeCypChl
e padoThI KHepadoThl
Pazgenl.TeopernueckueoCHOBLIXUMUM
CrpoenunearomoB.IleproinueckuiizakoH1
11 [TepuonnueckascucreMaxuMmuueckuxsneMmenToB /1. M. 6 bu6mmorexal [OKhttps://myschool.edu.ru/
Meuneneena
1.2 CrpoenueseniectBa. MHOrooOpa3neBeecTB 26 2 bu6mmorexal [OKhttps://myschool.edu.ru/
1.3 XUMHYECKUE PEeaKIINH 16 1 1 bu6mmorexal [OKhttps://myschool.edu.ru/
Hroronopazaeny 48 bubnuorexal [OKhttps://myschool.edu.ru/
Paznen2.HeoprannyeckasixuMus
2.1 Mertasmibl 1 bubnuorexal [OKhttps://myschool.edu.ru/
2.2 Hewmeramnbt 1 1 bubnuorexal [OKhttps://myschool.edu.ru/
2.3 CBs13pHEOPraHMYECKUXMOPIaHUYECKUXBEILIECTB bu6nuorexal [OKhttps://myschool.edu.ru/
Hroronopaszneny 16 bubnunorexal [OKhttps://myschool.edu.ru/
Pasznen3. Xumusin:ku3Hb
3.1 XUMUSANKUZHB 4 bubmuoTexal [OKhttps://myschool.edu.ru/
Hroronopasneny 4
OBHIEEKOJIMYECTBOYACOBIIOITPOT'PAMME 68 4 3
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IHOYPOYHOEIIJIAHUPOBAHUE

10 KUIIACC
N Konuyects 3
L JIEKTPOHHBbIE IU(POBHIE
Temaypoka 0 Y2COB p uugpp
n/n Jara o0pa3oBaTe/ibHbIEPECYPChI
Bcero
1 [IpeameTopraHnyeCcKONXUMUY,eEBOZHUKHOBEHUE, PA3BUTHEN3HAUCHHE 1 bubnuorexal [OKhttps://myschool.edu.ru/
TeopusacrpoenusioprannueckuxcoequueHniiA. M. bytiepoBa,e€ 0CHOBHBIE
2 P P P A yIIep 1 bu6mmorexal [OKhttps://myschool.edu.ru/
TTOJIOKEHUS
[IpencraBnenneokmaccupuKaMuOPraHnIeCKUXBENeCTB. OYyHKITMOHATHHBIC
3 pel Puicanumop . yHKH 1 bu6morexal [OKhttps://myschool.edu.ru/
TPYIIITHL.
4 HomenknarypaoprannueckuxcoeImHeHnn. Paaykan 1 bubmmorexa LIOK
MEHKJIAT TAaHHYCCKUX: nHeHUH. Parkans
ypaop A A https://myschool.edu.ru/
5 O6o0matromuitypoknoreme: « TeopusicCTpOCHUSIOPTraHUYECKUX COCTMHEHUI 1 bubnuorexa [JOK
https://myschool.edu.ru/
bu6moreka [IOK
6 KonTtponsnaspaboraNel. TeopusicTpoeHUSOPraHUYECKUXCOEAMHEHUH
HTPOJIBbHASPAOOT PHUACTPOCHUSOPraHUYECKUX COEIUHEHHIM 1 https://myschool.edu.ru/
7 5 eHHOG S 1 bu6mmoreka [IOK
JIEKTPOHHOEUIPOCTPAHCTBEHHOECTPOCHUCAIKAHOB
P poCIp P https://myschool.edu.ru/
AJKaHBI:COCTaBUCTPOEHUE,TOMOJIOTHYECKUIPSIJL 1 bubnunorexal [OKhttps://myschool.edu.ru/
MeraHusTaH —IIpOCTEHIINENPEICTABUTEIINATIKAHOB 1 bubnunorexal [OKhttps://myschool.edu.ru/
10 AJIKEHBI:COCTaBUCTPOEHUE,HOMEHKIIATYPaaJIKEHOB 1 bubnuorexal [OKhttps://myschool.edu.ru/
. bubmuoreka [JOK
11 XHUMHUYECKUECBONCTBAAIKEHOB 1
https://myschool.edu.ru/
12 H 1 bubmuoreka [JOK
OJIyYeHHEUTIPUMEHEHUEATTKEHOB
i P https://myschool.edu.ru/
13 DTUIICHUTIPOTTIIEH—IIPOCTEUILNETPEACTABUTENH aJTKEHOB 1 bubnmnorexal [OKhttps://myschool.edu.ru/
bu6mmoreka [JOK
14 O060061eHrenoTeMe: K AJIKEHBI»,IT0OATOTOBKAKITPAKTHYECKOMPadoTe
H s p p 1 https://myschool.edu.ru/
15 [TpakTuaeckaspadoralNel.«llonmydeHneITUICHANN3YICHUEET O CBOVICTRBY 1 bubnmorexal [OKhttps://myschool.edu.ru/
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16

Ankanuensl.byraguen-1,3umernnOyraauen-1,3.

bu6mmorexal [OKhttps://myschool.edu.ru/

bubnuoreka [IOK

17 XHUMHUYECKHECBOMCTBA,I0Iy4YeHHeaIKaaueHoB. Ka
ye A YAyK https://myschool.edu.ru/
18 AJKUHBI:COCTaBUOCOOEHHOCTUCTPOEHMSI, TOMOJIOTMUECKUN PSI. bubnuorexal [OKhttps://myschool.edu.ru/
bubnuorexa [JOK
19 XUMHYECKUECBOUCTBAAKUHOB. ATICTHIICH .
https://myschool.edu.ru/
20 BrruncnenusnoypaBHEHUIOXUMUYECKOMPEAKIIUU bubnuorexal [OKhttps://myschool.edu.ru/
21 Apenbl.CTpoeHne,HOMEHKIIaTypa,U30MepUsIapeHOB bubnuorexal [OKhttps://myschool.edu.ru/
. bubnuoreka [JOK
22 benzonueroromonoru. u3nueckueNXMMHUECKHUECBONCTBAOCH30 1
https://myschool.edu.ru/
['eHeTHYECKasCBI3bYTIIEBOI0POI0OB, TPHUHAIICKAIUXKPAZTUIHBIM KJIacCaM
23 a AOPOAIOB, PHHAZ HIHXKP bu6morexal [OKhttps://myschool.edu.ru/
[IpupoAHBIENCTOYHUKUYTIIEBOAOPOI0B: IPUPOIHBIMTA3UITOYTHEIE HEQTAHBIE
24 rasz A r HOPOA PHpoA vt ¢ bu6mmorexal [OKhttps://myschool.edu.ru/
25 [TpupoAHBIENCTOYHUKHUYTIIEBOI0POIOB: HEPTh, lIepepaboTkanedTH bubnuotexal [OKhttps://myschool.edu.ru/
bu6moreka [IOK
26 O6o0menrencucTeMaTu3ausa3HaHUHTIOTEME: « Y TIICBOIOPO B
m t HOPOA https://myschool.edu.ru/
27 KonTtponpHaspadoTanopa3aeny« Y rieBo10poab» bubnuorexal [OKhttps://myschool.edu.ru/
[IpenenbHbICOqHOATOMHBIECTUPTHL. CTPOEHUEMOIIEKYI, ) YyHKIIMOHATIbHAS
28 e A P P Y, GyHKL bu6mmorexal [OKhttps://myschool.edu.ru/
rpymnmna, u3oMepus
. bu6mmoreka [JOK
29 BonopoiHascBs3b,3TaHOINETOCBOMCTBA
https://myschool.edu.ru/
30 AMUHUCTPATUBHASKOHTpPOJIbHasgApaboTasal momayroue
31 I bubmuoreka [JOK
OJIyYeHUEUTIPUMEHEHUECTTUPTOB
i P P https://myschool.edu.ru/
32 ['eneTnueckasCBA3bIPEACIbHBIX0AHOATOMHBIXCIIUPTOBC YIIIEBOIOPOAAMHU bubnunoreka [JOK
https://myschool.edu.ru/
33 MHOroaTOMHBIECTIUPTHL: 3TUICHITIMKOJIBUTJIULEPUH bu6nuorexal [OKhttps://myschool.edu.ru/
DeHOJI:CTPOECHUEMOJIEKYJTbL, PU3NYECKUENXUMUUECKUECBONCTBA, IPUMEHEHHE
34 P yel, P bubmuorexal [OKhttps://myschool.edu.ru/
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35

Amnbneruapl. CTpoeHHEMOJIEKYJIbl, () yHKIIMOHAIBHAST PYIINA, ©30MEPHSI

bu6mmorexal [OKhttps://myschool.edu.ru/

36 CaoiicTBaanbaeru1oB.OopManbaeruinaneTanbIeru 1 MoayYeHueH bubnuorexa [JOK
MIPUMCHEHHE https://myschool.edu.ru/
bubnuorexa [JOK
37 Aueron—npencraBuTesbkeToHOB. CTpoeHuemorekynsl. [ [pumenenune 1
https://myschool.edu.ru/
OHOOCHOBHBICTIPEACTBHBIEKAPOOHOBBICKUCIOTHL. CTPOESHUEMOIEKYIL.
38 g pe P P Y Bu6morexal [OKhttps://myschool.edu.ru/
OyHKIIMOHAbHAS Tpynna
39 Choi 5 p o bu6mmorteka [IOK
BOMCTBaKapOOHOBBIXKUCIIOT. Peakiusarepudukaum
P " P i https://myschool.edu.ru/
40 H 5 bu6moreka [IOK
enpeIeTbHBIEKapOOHOBBICKUCIIOTHI
et P https://myschool.edu.ru/
. bu6amnoreka IIOK
41 [TonyueHuencBoiicTBakapOOHOBBIXKUCIOT
https://myschool.edu.ru/
42 [TpakTuueckaspadotalNe2.«CBoiCTBapaCTBOPAYKCYCHOMKHUCIOTHI bubnuotexal [OKhttps://myschool.edu.ru/
CreaprHOBAsIMOIEUHOBASKUCIOTHL, KAKIPEICTABUTEIUBBICIINX KapOOHOBBIX
43 P peit P bu6mmorexal [OKhttps://myschool.edu.ru/
KHCIIOT
44 MpbLTaKaKCOIUBBICITMXKAPOOHOBBIXKHCIIOT, UXMOIOIIICE ICHCTBHE bu6mmorexal [OKhttps://myschool.edu.ru/
CrnosxHpIea(hUPBIKAKITPOU3BOIHBIEKAPOOHOBBIXKUCIOT. I MIPOIN3 CII0KHBIX
45 Pup P A P P bu6mmorexal [OKhttps://myschool.edu.ru/
a¢hupoB
46 Kupsl:ruaponus,npuMeHeHre,0M0I0Tr 14eCKasIPOIILKUPOB bubnunorexal [OKhttps://myschool.edu.ru/
47 Moromuecpeactsa.lIpaBunade3onacHOrooOpaieHusICcoCpeICTBaMU OBITOBOM bubnuoreka [JOK
XUMHUHU https://myschool.edu.ru/
YrneBogpl:cocTas,kiaccupukanusa. BaxxHenmuenpeacTaBUTENN: TII0K03a,
48 A Prxau beat bubmuoTexal [OKhttps://myschool.edu.ru/
bpykTo3a, caxaposa
. bu6mmoreka [JOK
49 XHUMHUYECKUECBONCTBATIIOKO3bL. IPUMEHEHHE .
https://myschool.edu.ru/
. bu6nmnorexa LIOK
50 Caxapo3za.CrpoeHuemouiexyibl. CBOWCTBA, IPUMEHEHUE
https://myschool.edu.ru/
Kpaxman—npencraBurensrnpupoaabixnoaumepoB.duznueckuen XuMuyeckue
51 P et PHpOA P bubmuorexal [OKhttps://myschool.edu.ru/

CBOMCTBA
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[ennrono3a—TpencTaBUTEAbIPUPO AHBIXIIONUMEPOB. DU3HUECKUEH

bubnuoreka [IOK

52 .
XUMUYECKHUE CBOMCTBA https://myschool.edu.ru/
KonTtponsHaspaboTanopazaeny«KucnopoaconepxamueopraHnaeckue
53 P P P 4 P P P bu6mmorexal [OKhttps://myschool.edu.ru/
COCJIMHEHUS
54 Amunbl.Ctpoennemornexyin. dusnuecknenxuMu4ecKuecBoncTBa bubnuorexal [OKhttps://myschool.edu.ru/
AMMHOKHUCIIOThIKaKaM(OTEPHBICOPTaHUUECKUECOCTUHEHHU S, X
55 Qorep P bu6mmorexal [OKhttps://myschool.edu.ru/
OMOJIOTMYECKOE 3HAYCHHE.
56 ['eHeTHMYECKASACBA3bAMUHOKHUCIOTCAPYTMMUKIIACCAMUOPTaHUIECKUX bubnuoreka [JOK
COCIMHEHU I https://myschool.edu.ru/
benkukaknpupo THBIEBBICOKOMOJICKYIApHbIecoeTMHEeHH.COCTaBU CTPOCHUE
57 pup yup P bu6morexal [OKhttps://myschool.edu.ru/
. bubmuorexa [IOK
58 dusndecknenxuMuaeckuecBorcTaa. [ I[peBpanieHusI0eIKOBBOPraHu3Me
https://myschool.edu.ru/
59 [IpomexyTouHassuTOroBasaTTeCTalUsIBGOPMEKOHTPOIBHOTO TECTUPOBAHUS
60 [TonaTreo6a3zoTcoaepKAMMMXTETEPOUKIHIYCCKIXCOeuHEeHUX. [TupuauH. bu6moreka [IOK
[Tuppon https://myschool.edu.ru/
61 XumusuznopoBbeuenoBeka.Jlekapersa.lIpoOiiemsl,cBsi3aHHBIEC bubnuorexa [JOK
[IPUMEHEHHEM JIEKaPCTB https://myschool.edu.ru/
62 OCHOBHBIECTTOHATUSIXUMHUHUBBICOKOMOJICKYJISIPHBIXCOCTMHEHU I bubnuorexal [OKhttps://myschool.edu.ru/
63 Knaccudukanusmiactmace. Tepmorutactuunsienonumepsl. [ lonmuatunen. bubnuoreka [JOK
[MomumnpomnuieH https://myschool.edu.ru/
64 C C . bubnuoreka [JOK
WHTeTUYeCKHeKayuyku.CTpoeHHe,CBOMCTBA, TI0JyYEHUEUTIPUMEHEHNE
Yy P i P https://myschool.edu.ru/
bu6mmoreka [JOK
65 CunrernueckueBosokHa.Kanpon.JlaBcan )
https://myschool.edu.ru/
OCHOBHBIEMETOABICUHTE3aBbICOKOMOJIEKYIIIpHbIXCOeAuHEeH . [lmacTMacchl,
66 A YP s bubmuorexal [OKhttps://myschool.edu.ru/
Kay4yyKH, BOJIOKHa
67 XUMUANKU3Hb. XUMUYECKOE3ar pI3HEHUEOKPYKAIOIICHCPEIBIUET O bubnuorexa [IOK

IOCICACTBUA

https://myschool.edu.ru/



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

bubnuoreka [IOK

68 O0600111eHNe3HAHUUTIOKYPCYOPTaHUIECKOM XUMUHU
m ypeyop 1 https://myschool.edu.ru/
OBHIEEKOJIMYECTBOYACOBIIOITPOT'PAMME 68
11KJIACC
KounuectB ara
Ne A DJIeKTpOHHbIe N poBbIe
Temaypoka 0 JacoB HU3Y4YeH
n/n o0pa3oBaTe/ibHbIEPECYPChI
Bcero us
XumnaeckuianemeHT. Atom. Aapo.M3oTonsl. Opouranu. DHepreTHIeCKuit
1 P P P 1 bu6mmorexal [OKhttps://myschool.edu.ru/
YpOBEHB
5 Oc00EHHOCTUCTPOCHUSAIIEKTPOHHBIX000JI0YEKATOMOBIIEPEXOTHBIX 1 bubnuotexa [JOK
3JIEMEHTOB ( Ha MPUMEPE aTOMOB 3JIEMEHTOB 4-5 MepHOI0B) https://myschool.edu.ru/
bu6moreka [IOK
3 DNEeKTPOHHBIEKOH(DUTYPAITUHATOMOBXUMUYECKUXITIEMEHTOB 1
https://myschool.edu.ru/
[Tepnoanueckuitzakonul leproguyeckascucTeMaXUMHUYECKUXAIEMEHTOB .
4 pHoa proA . N A 1 bu6mmorexal [OKhttps://myschool.edu.ru/
N. MengeneeBa, Ux CBsI3b C COBPEMEHHOU TEOPUEH CTPOCHHS aTOMOB
3aKOHOMEPHOCTUU3MEHEHUSICBOMCTBXUMUYECKUXITIEMEHTOBUUX
5 pv 1 bu6mmorexal [OKhttps://myschool.edu.ru/
COEIMHEHUH 10 TPYIIaM U IepUo/IaM.
6 3nauenuel [BulICX D anapa3BUTUAHAYKMUTTOHUMAHUAXUMUYECKOU KaPTHUHBI 1 bubmuorexa [JOK
MuUpa https://myschool.edu.ru/
7 CrpoenuenelniecTBa. XUMUYECKasICB3b,eEBUIbI 1 bu6mmorexal [OKhttps://myschool.edu.ru/
3 Nonnasxumuueckasicsasb. Katnonsimannonsl. KiaccupukanusnoHoB. 1 bubnunoreka [JOK
HonHas KpHCTaIIMUECKas peIieTKa https://myschool.edu.ru/
bu6mmoreka [JOK
9 KoBanenTHasxumMmnieckasicBs3b,eepa3HOBUIHOCTH 1 )
https://myschool.edu.ru/
BanentHocth. OnekTpooTpunarenbHocTh. CTeeHbOKUCIIeHHS. BenecTBa
10 pooTpHI - 1 bubmuoTexal [OKhttps://myschool.edu.ru/
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO CTPOECHHUS
1 HenonsipHasikoBajieHTHassXUMUYECKAACBS3b. MOJIEKYISIpHBIENaTOMHBIE 1 bubnmnoreka [JOK
KPUCTANTNYECKUE PEIIETKU https://myschool.edu.ru/
12 [MTonsipHasikoBaJeHTHAIXUMUYECKASICBSA3b. MeXaHn3MbI0Opa30BaHUs 1 bubnmnoreka [JOK

KOBaJIEHTHOU CBS3U

https://myschool.edu.ru/



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

13 MerannuieckasXxuMu4eckascBsi3b. OCOOEHHOCTUCTPOCHUAATOMOB METALIOB. bubnuorexa [IOK
Meraundeckasi KpUCTALTHYESCKAs PeIIeTKa https://myschool.edu.ru/
14 Bonoponna €CKasACBs3 Brbmorexa LIOK
HAsSXUMHYCCKASCBSI3b
AOPOA https://myschool.edu.ru/
bubnuorexa [JOK
15 Oo6o6mennenoreme: «Ctpoennearoman «CTpOSCHHEBEIIECTBAY 1
https://myschool.edu.ru/
bubnuorexa [JOK
16 KontponsHaspabotaNel.«Ctpoenuearomay. «CTpOESHHEBEIIECTBA 1
https://myschool.edu.ru/
17 I"azo06pa3HoecocTosiHUEBENIECTBA. T pUarperaTHBIXCOCTOSIHUSIBOIBL. bubnuoreka [JOK
OCo0EHHOCTUCTPOCHUATAa30B. MOJISPHBIHO00BEMIa3000pa3HbIX BEIIECTB https://myschool.edu.ru/
18 ["a3006pa3ublenpupoiHbIecMecH. 3arpsi3HeHueaTMochepbInoopp0ac HUM bubnuoreka [JOK
https://myschool.edu.ru/
19 [IpencraBuTenurazoo0pa3HbIXCMECEH: KUCIOPO/I,BOI0PO/I, YIIIEKUCIbIH ras, bubnuoreka [JOK
aMMHaK, 3TiieH. VX monydeHue, coOMpaHue U HCIOIb30BaHKe https://myschool.edu.ru/
20 JKunkoecocrosaueserniectsa. Boaa. JKecTkoCcTEBO ABIMCIOCOOBIEE bu6moreka [IOK
ycTpaHeHusi. MUHEpabHbIE BOJIBI https://myschool.edu.ru/
1 TBepaoecocrosiHueBenecTBa. AMOP(hHBIETBEPABICBEIICCTBABIIPUPOICH bubnuorexa [JOK
YKH3HU yesloBeKa. Kpucraamnyeckoe CTpOCHHE BEIIECTBA https://myschool.edu.ru/
99 Hucnepcusiecuctemsl. Jlucnepcuasdasa.Jlucnepcuascpena. Knaccuduxarus bubmuorexa [JOK
JMCIIEPCHBIX CHCTEM. https://myschool.edu.ru/
23 [TonsTueokosnongax. ICTUHHBIEUKOJIOUTHBIEPACTBOPHI. 30J11, T EJIH. bu6mmorexal [OKhttps://myschool.edu.ru/
24 YuctrleBeniecTBancMecr. KauecTBEHHBIMUKOJINUECTBEHHBICOCTAB bu6mmoreka [JOK
BelecTBa. BelecTBa MOJICKYIIIPHOTO U HEMOJICKYJIIPHOTO CTPOCHHSI https://myschool.edu.ru/
bubmuoreka [JOK
25 MaccoBasnonspnemeHTaBcMec. O0beMHasI 101sIra3aBcMecu
https://myschool.edu.ru/
26 CriocoOBIBBIpaKEHUAKOHIIEHTPALMUPACTBOPOB: MACCOBAS OIS bubnuoreka [JOK
PacTBOPEHHOTO BEIIECTBA B PACTBOPE, MOJISIpHAsI KOHIICHTPALIUS https://myschool.edu.ru/
97 M . bubmuoreka [JOK
acCcOBasIOJISIIPUMECENBBEIIIECTBE, pEIIIEHNE3a/1a4
g P H P A https://myschool.edu.ru/
bu6moreka [JOK
28 MaccoBasi1oIsIBBIX0JANIPO YK TapeaKIIu K, peleHIe3a1a4

https://myschool.edu.ru/
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CrniocoObIBBIpaKEHUSIKOHLIEHTPAIIMUPACTBOPOB: MACCOBASI OIS

29 bubnuoreka [IOK
aCTBOPEHHOTOBEILECTBABPACTBOPE, MOJIIPHASIKOHLIEHTPALIMSL, PEILICHNE 3a]1a4
P P P P P ™ P https://myschool.edu.ru/
30 A 5 | bubnuoreka [IOK
JMHUHUCTPATUBHAAKOHTPOJIbHAAPA00Ta3a L II0JIyroauc
P P P - https://myschool.edu.ru/
31 MaccoBasnomnsinpumeceiBBenecTse. MaccoBas 0/ IBbIX0IAIIPOyKTa bubnuotexa [JOK
peakuuu https://myschool.edu.ru/
Knaccudukanns 1 HOMEHKIIaTypa HEOPTaHUYECKUX COEAUHEHUI.
32 ¢ P p bu6mmorexal [OKhttps://myschool.edu.ru/
FGHGTI/ILIeCKaflCB5[3BHCOpFaHI/I‘-ICCKI/IXB€HI€CTB,paSJ'II/ILIHI)IXKJ'IaCCOB
33 0 5 bu6morteka [IOK
WYUHBIMHOTO00Pa3HsIBEIIECTB: U30MEPHUSI,TOMOJIOT S, aJJTIOTPOTIHS
P P t p P https://myschool.edu.ru/
KnaccudpukanusxumMmuieckuxpeakiiMiiBHEOpraHnueCKOMMOPraHn4ecKom
34 XUMHH. 3aKOH COXpPaHEHMsI MacChl BEIIECTB; 3aKOH COXPAHEHUS U bubnuorexal [OKhttps://myschool.edu.ru/
MPEBPAICHUAIHCPTUUTTPUXUMUUCCKUX PECAKITUAX
35 T b . bu6moreka [IOK
eIIoBOIPPeKkTXMMUYECKOMpeakIny, TE PMOXUMHUYECKHE YPAaBHEHHS
peaxt p P https://myschool.edu.ru/
36 CKOpOCTEXMMUYECKONPEAKITUH. bubnuotexal [OKhttps://myschool.edu.ru/
3aBUCUMOCTh CKOPOCTH XUMUYECKOU PEaKIH OT pa3IU4HbIX (PaKTOPOB:
37 bu6moreka [IOK
MIPUPOAbIPEar UPYIOIIUXBEIIECTB, KOHIIEHTPAIIUUBEILECTB, TEMIIEPATYPHI,
PHPOARIPEATHPIO P PatyP https://myschool.edu.ru/
Karanuszaropa
bu6mmoreka [IOK
38 Karanuz.®epMeHThIKaKOnOKaTAIU3aTOPbI )
https://myschool.edu.ru/
39 O06paTUMOCTbXUMUYECKUXPEAKIIHI. XMMHUUECKOEPaBHOBECUEUCTIOCOOBI €To bubnuoreka [JOK
CMEIICHHS https://myschool.edu.ru/
PonpBoapiBXxuMuYeckuxpeakiusx. IcTuHHbIepacTBOphI. PacTBOpeHNE Kak
8 N peart P P P bubmuoreka [JOK
40 ¢bu3nKo- XMMHUYECKHH mpoliecc. PacTBOpuMOCTh M KiaccuuKarus
https://myschool.edu.ru/
BELIECTB
[TpakTueckaspadoralNel.«BnusHrepa3TuIHBIX(PAKTOPOBHACKOPOCTD
41 p . P p ¢ p p bu6mmorexal [OKhttps://myschool.edu.ru/
XUMHYECKON peaKinm»
DnektponuTrdeckas auccounanus. [lonstre o BogopoiHOM nokasaresne
42 P A Hat HOPOZL bubmuoTexal [OKhttps://myschool.edu.ru/

(pH)pactBopa.CpenaBoAHBIXpAaCTBOPOB:KHCIIas, HeHTpaibHas, IeT0YHas
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bubmnoreka [IOK

43 PeaknunnoHHOrooOMeHaBBO JHBIXPACTBOpaX. 1
H AAHBIXP p https://myschool.edu.ru/
m XUMHUYECKUECBOUCTBABOAbL. PeakiuuruipaTaiuuBOPraHu4eCKOM XuMnu 1 bubnuorexa [IOK
https://myschool.edu.ru/
45 I'uaponu3oprannyecKMXUHEO pranndeckuxseiecTs. HeoopaTumerii 1 bubnuorexa [JOK
ruposin3. OOpaTUMBbI THIPOIIH3 COJICH https://myschool.edu.ru/
OKHCIUTENTEHO-BOCCTAaHOBUTEIbHBIEpEaKIIUK. CTENIEHbOKHUCICHUSI.
46 P 1 Bu6miorexal [OKhttps://myschool.edu.ru/
Oxkwucnenue u BocctaHoBlieHne. OKUCIUTENTh U BOCCTAHOBUTENH
47 DNIEeKTPOIU3PACTBOPOBUPACIIIIABOBHANIPUMEPEXITIOPHIAHATPUS. 1 bubnuotexa [JOK
DIEKTPOTUTHUECKOE TIOJTYUCHUE aTFOMUPHUS https://myschool.edu.ru/
48 KonTponsnaspadoraNe2nopaszneny«TeopeTnueckneoCHOBBIXUMUN» 1 bubnuorexal [OKhttps://myschool.edu.ru/
Merannel,uxnonoxenueBl lepro1nueckonCUCTEMEXUMUYECKIX
sneMeHToB /1. 1. MenneneeBa u 0cCOOEHHOCTHA CTPOEHUs aTOMOB. OO011e
49 A . P . 1 bu6morexal [OKhttps://myschool.edu.ru/
¢buznueckuecBoiicTBamMeTaIoB. ClIaBbIMETAIIIOB. DJIEKTPOXUMHUUECKUN Psifl
HanpsHKEHU METaioB
[IpomexxkyToUHaAssUTOrOBasiaTTECTAMSABPOPMEKOHTPOILHOTO TECTUPOBAHUS
50 P A $op P P 1 bubnuotexal [OKhttps://myschool.edu.ru/
XMMHUYEeCKNEeCBONCTBABAKHEMIITMXMETAJITIOB(HATPUH, KAJIMHA, KaJIbITHI,
51 . . . (watp 1 bu6mmorexal [OKhttps://myschool.edu.ru/
MarHui, aJJlOMUHUNA) U UX COCTUHEHUN
52 XHUMHUYECKHUECBOMCTBAXPOMA,MEIMUNXCOCTUHEHUI 1 bu6mmorexal [OKhttps://myschool.edu.ru/
53 XUMHUYECKUEeCBOMCTBAIIMHKA, JKEJIC3anMXCO e IMHECHUN 1 bu6mmorexal [OKhttps://myschool.edu.ru/
IIpaxtrueckaspadbotaNe2."PemenneskcnepuMeHTAIbLHBIX3a/1a4II0 TEME
54 P " P P 1 bubnunorexal [OKhttps://myschool.edu.ru/
«Metaiuib»
Hewmeramnbl, uxnonoxenueBllepromueckoiMcCTEMEXUMUYECKUX SJIEMEHTOB
55 P 1 bubnuorexal [OKhttps://myschool.edu.ru/
1. . MenneneeBa 1 0COOEHHOCTH CTPOEHHUSI aTOMOB
56 DU3NYECKNECBOMCTBAHEMETAIIOB. AJITIOTPOIIUSIHEM ETAITIOBKUCIIOPOA, 1 bu6nuorexal [OKhttps://myschool.edu.ru/
57 XHUMHUYECKUECBOMCTBArAJIOT€HOB,CEPBIMUX COEIMHEHNUIN 1 bu6mmorexal [OKhttps://myschool.edu.ru/
58 XUMUYECKUEeCcBOocTBaa30T1a,hocoPpanxcoeMHeHUN 1 bu6nuorexal [OKhttps://myschool.edu.ru/
59 XUMHUYECKUECBOUCTBAYTIIEPOAA, KDEMHUANNX COCIUHEHU I 1 bu6nuorexal [OKhttps://myschool.edu.ru/
60 [IpuMeHeHneBaXKHENIITMXHEM ETAIITIOBUNX COETMHEHUI 1 bu6mmorexal [OKhttps://myschool.edu.ru/
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O06o0uenrercrucreMaTuzauusasnanuiinoreMe«Hemeramisy. Beraucienus

61 . 1 bubmnorexal |OKhttps://myschool.edu.ru/
110 YpaBHCHUAM XUMHYCCKUX PCAKIUU .
[IpakTnueckaspadoraNe3.«PemeHnesKCepuMEeHTAIbHBIX3a1a4II0 TEME

62 P P P A 1 Bu6anorexkal [OKhttps://myschool.edu.ru/
Hemeraib"»

63 KonTtponsHaspabotaNe3nmoremam«Meramismu«Hemeransn 1 bubnuorexal [OKhttps://myschool.edu.ru/
HeoprannyeckuenopranmaeckuekuciaoTel. Heoprannuecknen oprannuecKue

64 P P P P 1 Bu6anorexal IOKhttps://myschool.edu.ru/
OCHOBAaHUA
AMdoTepHbIe HEOPraHUYECKUE U OpraHudeCKUe COCAUHCHU.

65 Porep P P 1 bu6mmorexal [OKhttps://myschool.edu.ru/
FGHGTI/ILIeCKaflCB5[3I)HCOpFaHI/I'-ICCKI/IXI/IOPFaHI/ILIeCKI/IXBGHIGCTB
PonpxuMunBoOECIIEUeHUNAKOIOTHYECKOM, YSHEPTre THUSCKOMUITUIIEBOI

66 p - 1 bubnuorexal [OKhttps://myschool.edu.ru/
0€301aCHOCTH, Pa3BUTHU MEIUITUHBI
IIpe CTaBJ'IeHI/IﬂO606 NXHAYYHBIXIIPUHIOUIIAXITPOMBIIIJIICHHOT O

67 pel N o i Pyl p 1 bu6morexal [OKhttps://myschool.edu.ru/
IMMOJIYYCHHA BAXXHCHUIINX BCIICCTB

68 YenoBeKkBMHpEBEIIECTBUMATEPHATIOB. XUMUSU30POBbEYETIOBEKA 1 bubnuorexal [OKhttps://myschool.edu.ru/

OBHIEEKOJIMYECTBOYACOBIIOITPOT'PAMME 68
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YYEBHO-METOANYECKOEOBECIIEYEHUEOBPA3OBATEJIBHOT'OITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJI1S1 YYEHUKA

* Xumus, 1 Oxnacc/I"abpuensnO.C.,0011ecTBOCOrpaHUuYeHHOMOTBETCTBEHHOCTHIO «[[POD Ay;
AxumonepHoeobuiectBo«M3aarenscTBo«IIpocBenienue»

* Xumus, 1 1knacc/I"abpuensnO.C.,00uiecTBOCOrpaHuYEeHHOMOTBETCTBEHHOCTHIO

«IPO®D A»; AxkumoneprnoeoodiectBo«3narenscrBo«lIpocsemenne»

Beenure BapuanT

METOIAUYECKUEMATEPUAJIBIIVIAYUYUTEJISA
Beeautel.0.C.I'abpuensn,['.I . JIsicoBa«XumusMeToanueckoenocoone—0a3oBrInypoBeHb»- M.
Hpoda 2022 rog.

2. O.C.I'abpuensu,.I'.OctpoymoB,«O01masxuMusBTECTaX,3a/1a4ax, ynpakHeHUsX. 1 | kinacey —
M.: Ipoda, 2023 rox.

3. O.C.I'abpuensan,[1.H.bepeskun,A.A. YimakoBa«Xumusi 1 1 knacc: KonTposibHbIEH
IpOBEpPOYHbIE padOTHI K yueOHUKY». — M.: JIpoda, 2021 r.

4. O.C.I'abpuensn,l.I".JIpicoBa,A.I".Beenenckas«Xumusi 1 1 kimacc:HactonpHasskHUTA15
yuurens». Yacts 1 — M.: [Ipoda, 2019 rog.

5. O.C.I'abpuensn,l".I".JIeicoBa,A.I".BBenenckas«Xumus 1 1 knacc: HacTonpHasskHUT 17151
yuurens». Yacts 2 — M.: [Ipoda, 2022 rog.

6. O.C.I'abpuensn,I1.B.Pemeros,.I".OctpoymMoBa«3a1aunmioXuMHUHCTIOCOOBINX PEIIICHUS»
-M.:«/Ipoday, 2021roxm.

7. B.I'.lenncoBa«Xumus 1 1 knaccnoypounsieruianpinoyueounkyO.C.['abpuensina,
I'.I".JIpicoBoit» - Bonrorpaa» Yuutens 2018ro.

8. M.A.Pa608a,yY.}O.Hesckas,P.B.JInako«Tectemoxumun 1 1 kmace»,-M.:Dx3amen,2019r.

9. 9.0.C.I'abpuensn, .I".octpoymoB«XumudeckuitdkcnepuMeHTBIkoe | [kmacey;-M.:

Hpoda. — 2019 rox.

HU®POBBIEOBPA3OBATEJIBHBIEPECYPCBIMPECYPCBICETUUHTEPHET
Beenute Beeautenannsichttp://www.chemnet.rul’azeta«Xumus»ucanTansayuntens«Iuny Ha
YPOK XHMHH)

http://him.1september.ru Exunas xomnexuus LIOP: [IpeameTHas KomeKius « XHMHS
http://school-collection.edu.ru/collection/chemistry EctecTBeHHO-Hay4YHBIC 3KCTICPUMEHTHI:

xumusi. Komnekius Poccuiickoro 061eo0pa3zoBaTeibHOI0 mopraia


http://www.chemnet.ru/
http://him.1september.ru/
http://school-collection.edu.ru/collection/chemistry

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

Anuk6epoBoit

http://wwwalhimik.ruBcepoccuiickasionummnuaant

KOJbHUKOBIIOXUMUH

http://chem.rusolymp.ruOpranudeckassXuMus :3JIeKTPOHHBIN yIeOHUKISC
pennernikosl http://www.chemistry.ssu.samara.ru OCHOBbI XUMUHU:
AJNEKTPOHHBIN Y4EeOHUK

http://wwwhemi.nsu.ruO TKpBITBIHKOIIIE K : X UMHSI
http://www.chemistry.ru/luctaHiOHHASOIUMITHATATIOXUMHH : TEJICKOMMY

HPIKaIIPIOHHBIﬁ O6pa3OBaTeHLHLIﬁ IMPOCKT
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http://www.chemistry.ssu.samara.ru/
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