


MynuunagsHoe 00 KeTHOE 0011e00pa3oBaTeIbHOE YUPEKICHHE
«Cpennss obmeodbpazoBatenbHas mkosia Ne 9» r. HoBo3piokoBa bpsiHCKO# 001acTH

AHHOTauMs K padoueii nporpamme
yueOHoro npeamera «Xumus. bazoBblil ypoBeHb»

PaGouast mporpamma ydeOHOTO TpenMera «XUMUS» 00s3aTeIBLHON MPEAMETHOU
obnactu «EcTecTBeHHOHaydHbIE TIPEIMETH» SIBISETCS YacTbl0  OCHOBHOM
oOpa3oBaTenbHON  mporpamMMmel cpeaHero obdmiero ob6pazoanusi (OOIT COO)
MBOY «COHLI Ne 9y, pazpaborana B coorBerctBur ¢ ®I'OC COO Ha ocHOBe
®denepanbHON paboueli MporpaMMel O NPEAMETY «XUMHUSA» U peain3yercs 2 roja
¢ 10 mo 11 kmacc.

PaGouas mporpamma pazpaboTaHa  yYUTEISIMH MaTE€MaTHUKU IIIKOJIBI C
ucrnonb3zoBanueM «KoHcTpykTopa pabounx mnporpamm» caiita «EnuHoe
coJepkaHue obiiero oOpa3zoBaHus» B COOTBETCTBHM ¢ IlosoxkeHuem o pabouux
nporpaMMax M OIpeAessieT OpraHu3aluio o0pa3oBaTEeNbHOM 1eATEeIbHOCTH
yuuTeIsl B IIKOJE MO MpeaMery «Xumus». Paboudas mporpamma  cOAEpKHUT
CJIEIYIOLIUE CTPYKTYPHBIE SJIEMEHTHI:

-MIOSICHUTEJIbHYIO 3aIUCKY;

-11eJIM U3Y4YEeHUs1 y4eOHOTO peIMeTa « XUMHUSI»;

-MECTO y4eOHOTO IpeIMeTa « XUMHUs» B yUeOHOM IUIAHE;

-coziepKaHue yueOHOro npeaMera « XuMHs»;

-IUIAHUPYEMBbIE  PE3yJbTarbl  (JINYHOCTHBIE,  METAlPpEAMETHBIE U
MpPEAMETHBIE);

-TeMaTUYECKOE IUJIaHUpOBaHUE, C(POpMHUpPOBaHHOE C Yy4€ToM  pabodyeit
IPOrpamMMbl BOCIIUTAHUS U BO3MOKHOCTBIO Hcnonb3oBanus JOP/TIOP.

Pabouass mporpamMma o0CyXJI€Ha W NpPHUHITA PELIEHUEM METOAMYECKOTO
oObeAMHEHUsI M  COIJlacOBaHa  3aMECTUTENIEM  JIUpPEKTopa Mo  y4eOHO-
BocrniutatenabHoi pabore MBOY «COI Ne 9y

Hara: 30.08.2023r.



HOACHUTEJBHASA 3AIINCKA

[Iporpamma 1O XMMHM Ha YpOBHE CcpemHero obmero oOpa3oBaHHS
pa3zpabotana Ha ocHoBe DenepanbHOrO 3aKkoHa OT 29.12.2012 Ne 273-d3 «O6
obpazoBanuu B Poccuiickoit deaeparuny, TpeOOBaHUN K pe3yibTaTaM OCBOCHHS
dbenepanbHOM 00pa3oBaTENbHONM MPOTPaMMBbI CpeAHEro 001Iero o0pa3oBaHUS
(®OIT  COO), npencraBieHHbix B DenepalibHOM  TOCYJTapCTBEHHOM
obpazoBatenbHoM cranaapre COO, c¢ yuérom KoHuenmuu mnpenogaBaHus
y4eOHOro mpeameTa «XUMHs» B 00pa3oBaTeNIbHBIX Opranuzanusax Poccuiickoi
denepanuy, peamu3yOIIMX OCHOBHBIE O00pa30BaTENIbHBIE MPOrPAMMBI, H
OCHOBHBIX TOJIOKEHUI «CTpaternn pa3BuTUs BocnHTaHus B Poccuiickoi
Oepnepanuu Ha niepuoy 10 2025 roga» (Pacnopsiokenue IlpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcCHOBY MOAXOA0OB K pa3pabOTKe MpOorpaMMbl MO XUMHUHU, K OINPENEIICHUIO
oO1ielt crpaTeruy 00y4YeHus, BOCIUTAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEJICTBAMU
yueOHoro npeamera «Xumusi» 1 10—11 kinaccoB Ha 0a30BOM YPOBHE COCTABHIIU
koHnentyanbHbie ToyioxkeHuss GI'OC COO o B3anMOOOYCIOBICHHOCTH IIEJIeH,
COJICpKaHMs, PE3yJbTaTOB OOyUYeHHS W TPeOOBaHUM K YPOBHIO MOATOTOBKH
BBIITYCKHUKOB.

XHAMHUYECKOE oOpa3zoBaHue, MOJIy4aeMoe BBIITYCKHUKAMU
o011eo0pa3oBaTeIbHON OpraHU3aluy, SBISIETCS HEOTHEMJIEMOM YacThIO HUX
oOpa3zoBaHHOCTH. OHO CHYXHAT 3aBEpUIAIOIIMM 3TallOM peaju3alud Ha
COOTBETCTBYIOILIEM €My 0a30BOM YpPOBHE KIIIOUEBBIX LIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o0pa3oBaHud. OTH ILEHHOCTH KAacaroTCs
MO3HAHUS 3aKOHOB MPHUPOJIbI, POPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTYphl
Yel0BeKa, a TakKKe OSKOJOTMYECKHM OOOCHOBAaHHOTO OTHOILEHUS K CBOEMY
3I0POBbI0 M TPUPOAHOW cpene. Peanusyercss xumuyeckoe o00Opa3zoBaHUE
oOyyJarommxcsi Ha YpoBHE CpeHero o0IIero 00pa3oBaHus CPeACTBAMHU y4eOHOTO
npeaMera «XUMHsSD», COJEpKaHUE M IIOCTPOCHHE KOTOPOro OIpPENENICHbl B
nmporpaMme N0 XUMHU C Y4E€TOM CHeUUu(PUKA HAyKd XUMUHU, €€ 3HAYCHUS B
MO3HAHUU TIPUPOJBI M B MaTEPUAIBHOW XU3HH OOIIECTBA, a TaKXKe C y4ETOM
oOlMX 1efaed MW MPUHLMUIOB, XapaKTepU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpefiHero oo1iero oopasoBanus B Poccuiickoit deaepanumu.

XUMHSL KaK 3JEMEHT CHUCTEMbl €CTECTBEHHBIX HAayK UIpaeT ocoOylo posib B
COBPEMEHHOW IMBWJIM3AIMH, B CO3/IaHUM HOBOM 0a3bl MaTepHAIbHON KyJIbTYpBHI.
Ona BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALMOHATIBLHOTO HAYYHOTO MBIIIJICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUSI 00 OKPYKaIOIIEM MHUPE KaK O €IUHCTBE
IPUPOABl M YEJIOBEKa, KOTOpoe (POpMUPYETCS] B XMMHUU Ha OCHOBE MOHMMAaHUS
BEILECTBEHHOI'O0 COCTaBa OKPYXKAIOLIEr0 MHpPA, OCO3HAHMS B3aMMOCBS3U MEXKIY
CTPOEHHEM BEIIECTB, UX CBOMCTBAMHU U BO3MOXXHBIMHU 00JIaCTIMU IPUMEHEHUSI.

TecHO B3aMMOJIEUCTBYSl C APYTMMH €CTECTBEHHBIMU HAayKaMH, XMMHs CTaja
HEOTHEMJIEMOM YaCThI0O MUPOBOM KYJIbTYpbl, HEOOXOUMBIM YCIOBUEM YCIIEUTHOTO



TpyJa U JKM3HU KaXJIoro ujeHa oOmectBa. CoBpeMeHHas XUMHUS Kak Hayka
CO3MJATENIbHAS, KAaK HayKa BBICOKMX TEXHOJIOTMM HaIlpaBJIEHA HA pEIICHUE
IJI00ANBHBIX MPOOJEM YCTOMUMBOTO pa3BUTHS UEJIOBEUECTBA — CBHIPHEBOM,
HHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKON 0€30MaCHOCTH U OXPaHbl 3J10POBbSI.

B cooTBercTBUM C OOIIMMU MEISIMH U TPUHIUIAMU CPETHEro OOIIero
oOpa3oBaHus cojaepxanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIN YPOBEHB
U3YyYCHHUS) OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJIBTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOOUMYI0 UM JJsi  BBIPAOOTKM  MHUPOBO33PEHUYECKUX
OpPUEHTHPOB, YCIEIIHOTO BKIIYEHUS B JKH3Hb COLIMYMa, MPOJOJLKCHUS
00pa30BaHus B pa3JIMYHbIX 00JIACTAX, HE CB3aHHBIX HEMOCPEJACTBEHHO C XUMHUEH.

CocraBisiomuMu  peAMeTa  «XUMHS»  SBIAIOTCA 0a30BbIe  KYpChl —
«Oprannueckas xumusi» U «OOm@ass W HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMITOHEHTOM COJIEP>KaHMsI KOTOPBIX SIBIISIOTCSI OCHOBBI 0a30BOIl HAYKH: CUCTEMA
3HAHHWM MO HEOPTraHWYECKOW XMMUU (C BKIIOUEHHUEM 3HAHUUN U3 O0IIeH XUMHUU) U
OpraHn4YecKor Xumuu. POpMHUPOBAHUE JAHHOM CUCTEMBI 3HAHUW IPU HW3yYCHUH
npeaMera oOecleynBaeT BO3MOXKHOCTh PAacCMOTPEHHS BCEro0 MHOI000pa3us
BEILECTB Ha OCHOBE OOIINX MOHATUH, 3aKOHOB U TEOPUN XUMUHU.

Crpyktypa coaepxanus KypcoB — «Opranumdeckas xumus» u «OOmas u
HEOpraHuyeckas Xumus» copMupoBaHa B IMporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOT0 TIOAXOJa K U3YYEHHUIO Y4YeOHOro wmarepuaja u OOyCJIOBJICHA
UCTOPUYECKH  OOOCHOBAaHHBIM  pa3BUTHUEM  3HAHUM HAa  ONpPENEIEHHBIX
TEOPETUYECKUX YPOBHSIX. Tak, B Kypce OpPraHMYECKOM XHMHUU BELIECTBA
paccMaTpUBAKOTCA HA YPOBHE KIIACCUYECKOM TEOPUU CTPOCHUS OPraHUYECKUX
COCOMHEHUN, a TaKXKE HAa YpPOBHE CTEPECOXMMHUYECKHX W DJIEKTPOHHBIX
NPEACTAaBICHU O CTpoeHUH BemiecTB. CBeleHUs 00 H3ydyaeMblXx B Kypce
BEILECTBAX AAIOTCA B PA3BUTUU — OT YIJIE€BOAOPOJIOB J0 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEIMHEHUW. B Kypce OpraHMuecKod XUMHM IMOJY4YarOT pPa3BUTHE
chopMHUpOBaHHBIC HAa YPOBHE OCHOBHOTO OOIETO 0Opa3oBaHHUs NEpBOHAYAILHBIC
MPEACTABICHUS] O XUMUYECKOM CBSA3M, KJIAaCCU(UKAIIMOHHBIX MPU3HAKAX BEIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOEHHUS], O XUMHUUYECKON PEAKLINH.

[lon HOBBIM yrjaoM 3peHUss B IMpeaMeTre «XuUMHs» 0a30BOr0 ypOBHS
paccMaTpuBaeTCsl U3YYEHHBII Ha YpPOBHE OCHOBHOrO 00IIero o0pa3oBaHus
TEOPETUUECKH MaTtepuanl ¥ (PaKTOJOTHYECKHUE CBEJACHUS O BEIIeCTBaX U
XUMHUYECKON peakiuu. Tak, B 4acTHOCTH, B Kypce «OOIias u HeopraHuyeckas
XUMUSD» O00yYarouuMcsl MPEJOCTABISIETCS BO3MOXKHOCTh OCO3HATh 3HAYE€HHE
NEPUOANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOJIOJIOTMYECKUX TO3UIINH,
rIy0o)ke TIOHSATh MCTOPUYECKOE W3MEHEeHHE (QYHKIMM 3TOro 3aKoHa — OT
00001aro1Iei 10 OOBIICHSIONMIEH U TPOTHO3UPYIOIICH.

Envnas cucrema 3HaHUM O BaXHEMIINX BENIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBAX M MNPUMEHEHHH, & TAKKE O XUMHUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEpPHOCTSX MpoTeKaHus nonosiHgercss B Kypcax 10 u 11 kmaccos



AIEMEHTAMHM COJICPKAHUS, HMMEIOINMHU KYyJIbTYpOJIOTHUYECKUA W MPUKIATHOU
XapakTep. OTH 3HAHUS CHOCOOCTBYIOT TOHMMAHUIO B3aUMOCBS3M XHUMHUH C
JPYTMMHU HayKaMmH, PacKpbIBalOT €€ pPoJib B IMO3HABATEIBHOW M MPAKTUYECKOU
JESATEILHOCTH YEJIOBEKa, CIOCOOCTBYIOT BOCIHUTAHUIO YBAXKEHHSI K TMPOIECCY
TBOpUYECTBa B 00JACTH TEOPUU M MPAKTUYECKUX MPUIOKEHUN XUMHUHU, TTOMOTAIOT
BBIITYCKHUKY OPHUEHTHPOBATHCS B OOIIECTBEHHO W JIMYHOCTHO 3HAYMMBIX
npo0emMax, CBSI3aHHBIX C XUMHEH, KPUTUYECKA OCMBICIUBATh HWH(POPMAIHIO U
NPUMEHATh €€ Uil TIONOJIHEHWS 3HAHUM, PEIICHUS WHTEIUICKTYAIbHBIX U
HKCIIEPUMEHTAILHBIX UCCIEI0BATENbCKUX 3a/lad. B 1ienomM copepxanue yueOHOTo
npeaMera «XHMHS»  JAaHHOTO  YPOBHS  H3YyYEHHUS  OpPHEHTUPOBAHO  Ha
dbopmupoBaHre y OOYYAIOMIMXCSI MHPOBO33PEHUYECKONW OCHOBBI IS TTOHUMAHUS
bunocohckux MAEH, TaKWX KaK: MaTepUaIbHOE CAMHCTBO HEOPTaHUYECKOTO U
OpraHMYEeCKOro MHpa, OOYCIIOBJIEHHOCTh CBOWCTB BEIIECTB WX COCTAaBOM H
CTPOCHHEM, ITO3HABAEMOCTh MPHUPOIHBIX SBICHUWA IIYTEM OSKCIEpPUMEHTa U
pelieHrus TMPOTUBOPEUYMM MEXAy HOBBIMU (paKTaMd M TEOPETUUYECKUMU
MPEANOChUIKAMHU, OCO3HAHUE POJIA XUMHUU B PEIICHUU IKOJIOTUUECKUX MpoOIieM, a
TaKke mpo0jeM cOepekeHUs SHEPTETUUECKUX PECYPCOB, ChIPhS, CO3/IaHUSI HOBBIX
TEXHOJIOTUW U MAaTEPUAJIOB.

B nmane pemeHuss 3agad  BOCIWTAHMS, Pa3BUTUS M COLMAIM3ALNU
OoOy4Yaromuxcsi MPUHATHIC MNPOrpaMMOM MO XMMHUHU TMOJXOJAbl K OIpPEIEICHUIO
COJIEp’KaHMsI M TIOCTPOCHUSI TMpeIMeTa MpeaycMaTpuBaroT (QopMupoBaHUE
YHUBEPCAIbHBIX y4EOHBIX JEHCTBUN, UMEIOIMUX 0a30BO€ 3HAYCHUE IS
pa3NUYHBIX BHJIOB JICSITEIIBHOCTU: peUICHUs MpoOsieM, TIOUCKa, aHaiu3a u
00paboTku nHGOpPMAIINK, HEOOXOIUMBIX JIJIsi MPUOOPETEHHUS OMbITa IPAKTUIECKOM
U HUCCJIEIO0BATEIbCKONW AESATEIbHOCTH, 3aHUMAIOIECH BaXKHOE€ MECTO B IMO3HAHUU
XUMUH.

B mnpaktuke npemnojgaBaHus XMMHH KaKk HAa YPOBHE OCHOBHOTO OOIIIETO
oOpa3oBaHus, TaK U HA YPOBHE cpeHero odiero oopa3oBaHus, IPH OPEICICHUH
COJICpKATEJIbHOW XapaKTepUCTUKU LieJIed H3yUYeHHs TpeAMeTa HampaBieHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCS (POPMHUPOBAHUE OCHOB
XUMHUYECKON HayKH Kak 00JIaCTM COBPEMEHHOTO €CTECTBO3HAHUSI, MPAKTUYECKON
JIEATEIIbHOCTH 4YeJIOBEKa U KAaK OJAHOTO M3 KOMIIOHEHTOB MHPOBOW KyJIbTyphl. C
METOJIMYECKOW TOUKM 3PEHUSI TAKOW MOAXOJ K ONPEACICHHUIO LIEJIEH W3y4YEeHUs
npeaMeTa SBIISICTCS BIOJIHE ONPaBIaHHBIM.

CornacHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU IIEJISIMU HU3YyUYCHHS MpeaMeTa
«Xumusi» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBisttoTCSA:

e (opMHUpOBaHHWE CHUCTEMbl XMMHUYECKMX 3HAHUW KaK  BaKHEUIIEH
COCTABJISIIOIICH €CTECTBEHHO-HAYYHOU KapTHUHBI MUpPa, B OCHOBE KOTOPOU
JeKaT KIIIOYEBBIC TOHATHUS, (PYyHIAMEHTAILHBIE 3aKOHBI U TEOPUU XHMUH,
OCBOEHHUE fA3bIKa HAYKH, YCBOCHHUE W IMOHHUMAHUE CYIIHOCTH IOCTYITHBIX



000011IeHUI MHUPOBO33PEHUECKOTO XapaKTepa, 03HAKOMIIEHUE C HCTOpHUEH
UX Pa3BUTHUS U CTAHOBJICHMUS,

e (opMHpOBaHHE U Pa3BUTHE MPEACTABICHUI O HAYYHBIX METOAAX MMO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHil, HEOOXOAMMBIX [JIsi NPUOOpETEHUs
YMEHUN OpPUEHTUPOBATHCS B MHUpPE BEIIECTB U XUMHUYECKUX SIBICHHM,
UMEIOIINX MECTO B MPHUPOJIE, B MPAKTUUECKOM U MOBCEAHEBHOM KU3HH,

e pa3BUTHE YMEHUH U CIIOCOOOB IEATEIHHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM U
OOBSCHEHHEM XHMHYECKOTO JKCIIEPUMEHTa, COOJIOJICHUEM MpPaBUII
0e30macHOro 0OpallleHus C BEIIECTBAMH.

Hapsigy ¢ aTum, coniepkaTelibHasi XapaKTepUCTUKA LeJied U 3a7a4 U3ydeHUs
npeaMeTa B MporpaMMe 1Mo XMMUU YTOUYHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUU
C HOBBIMHU IPHUOPHUTETAMHU B CHUCTEME CpeaHero oluiero oopasoanus. CeroaHs B
OpEernoAaBaHUM XUMUM B OOJbllIed CTENeHH OTAAETCS  MPEeArnovYTeHUe
IPAKTUYECKOM KOMIIOHEHTE COJEpKaHHs OOydeHHus, OPHUEHTHUPOBAHHON Ha
MOJITOTOBKY BBIMYCKHUKA O0IIE00pa30BaTENbHOM OpPraHU3alluy, BIAJACIOUIET0 HE
Ha0OpOM 3HaHUM, a (PYHKIMOHAIBHOW TIPaMOTHOCTBIO, TO €CTh CIOcCO0aMU U
YMEHHUSIMH aKTUBHOTO TOJIYYCHHS 3HAHUN W MPUMEHEHHS UX B PEATbHOMN KU3HU
JUISL peIICHUs] TPAKTUUECKUX 3aj1au.

B cBs3u ¢ 3THUM mnpu U3ydYeHHH IMpenMera «XUMHS» JTOMHUHHUPYIOIIEe
3Ha4YCHHE MPUOOPETAIOT TAKKE SN U 3391, KaK:

amanraus 00yJarommxcsl K yCIOBUSM TUHAMHYHO Pa3BUBAIOIIETOCS MHPA,
dopMUpOBaHHE  UHTEIUIEKTYyaJbHO  Pa3BUTOM  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEILHOMY HPUHATHUIO TPAMOTHBIX
pelIeHni B KOHKPETHBIX KU3HEHHBIX CUTYallUsIX, CBA3aHHBIX C BEIIECTBAMU U MX
IPUMEHEHHUEM;

dopmupoBaHre y OOy4aromMxcs KJIIOYEBBIX HABBIKOB  (KITFOUEBBIX
KOMIETEHIINI), UMEIONINX YHHUBEPCAaJbHOE 3HAUEHUE MJIi pa3jIMuHbIX BUJOB
NeSATEeTLHOCTH: PEIIeHHs Mpo0JieM, MorcKa, aHaiau3a U 00padoTku uHbOpMaIIH,
HEOOXOJUMBIX I TPUOOPETEHHUS OIBITa JEATEIBHOCTH, KOTOpas 3aHHMaeT
BXHOC MECTO B T[IO3HAHWW XHMHH, a TaKXKe IS OLEHKH C TMO3UIUI
IKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XHUMHUYECKUX
IIPOLIECCOB Ha OPraHU3M YeJIOBEKa U MPUPOJHYIO CPENY;

pa3BUTHE MO3HABATEJIBHBIX HHTEPECOB, MHTEJUIEKTYaJbHBIX M TBOPYECKUX
CIIOCOOHOCTEM 00yUaroIMXCs: CIIOCOOHOCTH CaMOCTOSITENIbHO MPUOOPETAaTh HOBBIE
3HAHUS 110 XUMHH B COOTBETCTBUH C )KHU3HECHHBIMU MOTPEOHOCTSIMU, UCTIOIB30BATh
COBpEeMEHHbIE MH()OPMAIIMOHHBIE TEXHOJOTUH I TIOMCKA M aHalln3a y4eOHOH u
HAYYHO-TIOMYJISIPHON MHPOPMAIIMK XUMHUYECKOTO COJIEPIKaHNUS;

(dbopMupOBaHUE U pa3BUTHE Y O0YUYAIOLIUXCS aCCOIIMATUBHOTO U JIOTHYECKOTO
MBIIUICHUS, HAOII0JaTeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0OCOOCHHO
HEOOXOJMMBI, B YACTHOCTH, MpH IJIAHUPOBAHUU WU TPOBEIACHUH XHUMHUYECKOTO
IKCIEPUMEHTA;



BOCIIUTAaHUWE Yy oOOydarommxcss YOEXKIEHHOCTH B T'yMaHUCTHYECKOM
HAIPaBJICHHOCTH XWMHH, €€ BAXHOW POJM B PEIICHUH TIIOOAIBHBIX MPOOJIeM
PaIMOHAIBHOTO MPUPOJIOTIONBE30BAHMS, TIOTIOJTHEHUSI SHEPTETUUECKUX PECYPCOB U
COXpaHEHUs] TPUPOJHOTO PABHOBECHSA, OCO3HAHUS HEOOXOJIUMOCTH OEpexHOro
OTHOUIIEHUS K TPHUPOJE U CBOEMY 3J0pPOBbIO, a TakKe NPHOOPETEHHS OIbITa
WCITOJIP30BAHUS TOMYYEHHBIX 3HAHWWA JJI TPUHSITHS TPAMOTHBIX DEIICHUNA B
CUTYaIHsIX, CBI3aHHBIX C XUMUYCCKUMU SIBJICHUSMH.

B ydeObHOM maHe cpenHero oOmiero oOpa3oBaHMs MpeaMeT «XUMUSDY
0a30BOT0 YpOBHS BXOJUT B COCTaB IpeaMeTHOM obOnacTu «EcTecTBeHHO-Hay4YHbIE
IPEIMETBD.

OO11e€e Ynca0 4acoB, OTBEAEHHBIX JIJIS U3YUEHUSI XUMUHU, Ha 0a30BOM YpPOBHE
cpenHero oobmero obpazoBanmsi, coctaBisieT 68 dacos: B 10 kimacce — 34 vaca (1
gac B Hegento), B 11 kmacce — 34 yaca (1 gac B Hefenio).

COJEPXXAHUE OBYUYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

Teopernyeckne 0CHOBBI OPraHM4YeCKOM XUMHMHU

[IpeameT opraHnYecKOi XUMHM: €€ BOSHUKHOBEHUE, Pa3BUTUE U 3HAUCHHUE B
MOJIYYeHUH HOBBIX BEIIECTB M MaTepHaloB. Teopusi CTPOCHUSI OPraHUYECKHX
coenunenuil A. M. bytieposa, e€ ocHOBHbIE 1010KeHUsA. CTpyKTypHbIE (DOPMYJIBI
OpraHM4ecKkux BemecTB. ['omosorus, u3oMepus. XHUMHYECKas CBS3b B
OpPraHUYECKUX COEUHEHUSAX — OJUHAPHBIE U KPATHBIE CBSI3H.



[IpeacraBnenne o Ki1accU(pUKAILMU OpraHUYECKHX BelecTB. HomeHkaTypa
OPraHMYECKUX COCOUHEHUN (CUCTEMAaTUYecKas) W TPUBUAIbHBIE HA3BAHMS
BAXKHEUIIINX MPEICTABUTENEN KIACCOB OPraHUYECKUX BELIECTB.

OKCIEpUMEHTAIbHBIE METOJbl HM3YyYEHHUS BEUIECTB W HMX NPEBpALICHUN:
O3HAKOMJICHHUE C 00pa3laMy OpraHUYeCKHX BEHIECTB W MaTepuajaMd Ha HX
OCHOBE, MOJICIIUPOBAHME MOJIEKYJ OPraHUYECKUX BEIIECTB, HAOIIOJECHUE W
OMHCAHKUE JEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILICHUIO OPraHUYECKUX BEIIECTB
IIpY HarpeBaHuu (TUIaBJIeHHE, OOYTJIMBAaHUE U TOPEHHE).

YraeBoaopoanl

AJIKaHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHM psAd. MeraH u 3TaH —
IpOCTEHIMe NPEACTABUTENN alKaHOB: (PU3NYECKUE U XHUMUYECKHE CBOMCTBA
(peakuu 3amelieHus] U TOPEHUs), HAxXOXXIEHUE B IMPUPOJE, IOIYyYEHUE H
IIPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJOTUYECKUNA psAl. DTWIEH U NPOIUJIEH —
POCTEUIINE TPEICTABUTENN AJIKEHOB: (PU3MUYECKME M XUMHUYECKHE CBOMCTBA
(peakMu  TUAPUPOBAHMS, TAJIOICHUPOBAHUSA, TUAPATALMH, OKHUCICHHUS U
MOJINMEPHU3ALINH ), TOTyYEHUE U TIPUMEHEHHE.

Ankanuensl: Oytaauen-1,3 u metwiOytanueH-1,3: cTpoeHue, BaKHEWIIHE
XMMHUYECKHE CBOMCTBa (peakuusi noiaumepusanuu). [lonyueHne CHHTETHYECKOTO
Kay4dyKa U pEe3UHBI.

AJKHHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTUYECKUN pAll. ALIETUIIEH
— MpPOCTEHIINNA MpEeACTaBUTENb AJIKUHOB: COCTaB, CTPOEHHUE, (U3HUYECKUE U
XUMHUYECKHE CBOMCTBA (pEaKkUMM T'MAPUPOBAHUS, FaJOT€HUPOBAHUS, TUApPATALUH,
rOpEeHUs), OJYyYEHNE U TPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, (U3NYECKHE W XMMHYECKHE CBOMCTBA
(peakiuu rajoreHMpOBaHUSI U HUTPOBAHUS), MOJIYYEHUE U MPUMEHEHue. Tomnyor:
cocmas, cmpoenue, uauyeckue U  Xumuueckue  ceoucmea  (peaxkyuu
2aN02EHUPOBANUS U HUMPOBAHUs), NONyYeHue U npumeHenue. TOKCUUHOCTD
apeHoB. ['eHeTMueckasi CBsSI3b MEXIYy YIJIEBOJOPOAAMH, MNPUHAIISKAILUMHA K
pPa3IUYHBIM KJIACCAM.

[IpuponHble HMCTOYHMKH YIJIEBONOPOAOB. IIpupoaHblii Ta3 W NOMYTHBIE
HedTaapie Ta3pl. Hedth u e€ mpoucxoxknenune. CrocoObl mepepadoTku HeTH:
MEPEroHKa, KPEKUHI (TEPMUUYECKUM, KaTaaUTUYECKHil), nuposu3. I[IpomykTsl
nepepadoTKu HepTH, UX TPUMEHEHUE B MPOMBILIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOAYKTHI €ro NepepadoTKU.

OKCHEpUMEHTAIBHBIE METOAbl HM3YYEHHsI BEIIECTB M UX IPEBPALLCHUN:
O3HaKOMJIEHHE C oOO0pa3lamMu IUIaCTMAacC, Kay4yKOB M PE3UHBI, KOJUICKIUH
«Hedptp» u  «Yromp», MoIenMpoOBaHUE  MOJIEKYJ  YIJIEBOAOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON pabOThl: MOJyUYEHHUE ITUIICHA
Y U3Y4YEHUE €T0 CBOMCTB.

Pacuérnsle 3anaun.




Bbluncienuss 1Mo ypaBHEHHIO XHUMHUYECKOM peakuuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOJHOI0 BEIIECTBA MJIM MPOJIYKTa PEAKIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJHOTO M3 UCXOJHBIX BEIIECTB MIIM IPOAYKTOB PEAKIIIH).

Kuciopoacoaep:kamue opranndecKkue coelMHeHUs

[IpenenpHble OOHOATOMHBIE CHHUPTHL. MeETaHONI MW 3TAHOJN: CTPOCHHUE,
duznyeckue W XMMUYECKHE CBOMCTBA (pEakIMH C aKTUBHBIMH MeETaJlIaMH,
raJjlor€HOBOJIOPOJAMH, TOpPEHHUE), NpUMEHEHue. BoaopoaHble CBS3HM MEXAY
MOJIEKYJIaMU CIIUPTOB. JlelicTBuE METaHOJa U ATAHOJIA HA OPTraHU3M YEJIOBEKA.

MHoOroatoMHble  COMPTHL. DTHICHIJUKOIb W  TJIHMIEPUH: CTPOEHUE,
buznueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBUE CO UICIOYHBIMU
MeTajUlaMH, KaueCTBEHHAas peakUus Ha MHOIOAaTOMHBIE cIHpTHI). JleiicTBue Ha
opraHusM yenoBeka. [[puMeHenne ramuepuHa U 3TUIEHTITUKOJIS.

®deHon:  CTpOEHHE MOJIEKYNbl, (QU3NYECKUE M XUMHUYECKHE CBONCTBA.
Tokcuunocts penona. [lpumenenue penona.

Anpaerunpl U kemouvl. DOpMaNBIETH, ALETAIBIEIHA: CTPOEHUE,
bu3nuecKkue U XUMHYECKHE CBOWCTBA (pEaKUUU OKHUCIEHUS M BOCCTAHOBJIIEHUS,
KAuECTBEHHbIE PEAKIIMH ), TIOJYUYEHUE U TPUMEHEHUE.

OMHOOCHOBHBIE TIpe/ebHbIE KapOOHOBBIE KHUCIOTHL. MypaBbuHas U
YKCYCHasl KHCIJIOTBI: CTpO€HHE, (PU3HUECKUEe U XMMUYECKHE CBOMCTBA (CBOMCTBA,
oOmue AJid Kiacca KUCIOT, peakuus 3TepruuKalim), MoaydYeHue U NpUMEHEHUE.
CreapuHOBasi U OJICMHOBAas KUCJOTHl KaK MPEJICTABUTENM BBICIIMX KapOOHOBBIX
KHUCITIOT. Mbljla KaK COJIM BBICIIUX KapOOHOBBIX KUCJIOT, X MOIOILIEE ACHCTBHE.

CrnoxHble 3(QUpPbl KAk MPOU3BOJHBIE KApOOHOBBIX KHUCJIOT. ['maponus
cioxHBIX 3¢upoB. XKupsel. ['naponus xupos. [Ipumenenue xupos. buosornueckas
POJIb KUPOB.

VYraeBoael: coctaB, kjaccuukaius — yriieBoAoB  (MOHO-, JU- U
nonucaxapuapl). [r0K03a — MpocTeHIMii MOHOCaXapua: OCOOCHHOCTH CTPOCHUS
MOJIEKYNbI, (U3NYECKHEe U XMMHYECKHE CBOHCTBa (B3aUMOJEHCTBUE C
rugpokcuoM menu(ll), okuciaeHne amMmmuavyHBIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAaHOBJICHHE, OpPOKEHHE TJIIOKO3bI), HAXOXKIEHUE B IMPUPOJIE, MPUMEHEHUE,
ounonorunyeckas poiib. @otocunres. pykTo3a Kak U30MeP IITHOKO3BI.

Kpaxman u nemnono3a kak nOpupogHbie noauMepbl. CTpoeHHEe Kpaxmaia U
HeuroNo3bl.  PU3MYECKME W XHMHYECKHE CBOMCTBAa Kpaxmaja (THAPOJIH3,
KaueCTBEHHAs PEAKIUS C HOJIOM).

DKCHEepUMEHTAIbHBIE METOJbl M3YYEHHsS] BEIIECTB W HUX MPEBpaIlCHU:
npoBeJieHUe, HAOMIOJCHUE W OMUCaHHE JEMOHCTPALMOHHBIX OIMBITOB: TOPEHHE
CIIUPTOB, KAUYECTBEHHbIC PEAKIMU OJHOATOMHBIX CIHUPTOB (OKUCJIEHUE ATaHOJA
okcusiom Menu(ll)), MHOroaToMHBIX CHUPTOB (B3aMMOAEHCTBHE TJIUIEPUHA C
rugpokcuaom Meau(ll)), anmpaernoB (OKUCIEHHEe aMMHAYHBIM PACTBOPOM OKCHJIA
cepeopa(l) u ruapokcugom wmenu(ll), B3zaummoneicTBHe Kpaxmana C HOJIOM),
POBEJCHUE MPAKTUUECKON pabOThI: CBOMCTBA pacTBOpPA YKCYCHOM KHCIIOTHI.



Pacuérurle 3amaqn.

Bbruncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Maccel, 00BEMA,
KOJIMYECTBA MCXOJHOTO BENIECTBA WM MPOAYKTa PEaKIUU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJIHOTO U3 MCXOJIHBIX BEIIECTB WK MPOYKTOB PEAKIIUN).

A30TcoziepKalllie OPraHUnYEeCKUE COCTUHEHUSI.

AMHMHOKHCIIOTHI KaKk aM(OTEpHBIE OpTaHWYECKHE coeAuHEeHUs. DrU3ndecKue
U XMMHYECKHUE CBOMCTBA aMUHOKHUCIOT (Ha mpuMmepe riuiuHa). buonormyeckoe
3HAYEHUE aMUHOKUCIOT. [lenTuasl.

benkun kak NpUpPOAHBIE BBICOKOMOJIEKYJIIpHBIE coennHeHus. llepBuuHas,
BTOpPUYHAs M TPETHUYHAs CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBA OEJIKOB:
TUAPOIIU3, ACHATYpallns, KaYeCTBEHHbIC PEaKIIMK Ha OCIKU.

OKCIIEpUMEHTAIbHBIE METOJbl H3YUYCHHsI BEIIECTB M HUX MPEBpalllCHUMN:
HaAOJIOICHUE U OMKMCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB: JCHATYpalusi OEIKOB MpH
HarpeBaHUM, [IBETHBIC PEAKIIUU OEITKOB.

BricokoMoJieKyJISIpHbIE COeINHEHNSI

OCHOBHBIC MOHSTUS XMMUU BBICOKOMOJICKYJISIPHBIX COEIUHEHUM: MOHOMED,
IIOJIMMEP, CTPYKTYPHOE 3BEHO, CTENEHD IMOJMMEPU3ALNN, CPEIHSASI MOJIEKYJISIpHAs
Macca. OCHOBHBIE METOAbl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COCAUHEHUM —
MOJIMMEPU3ALMS U TTOJIMKOHIEHCAIIHS.

OKCIEpUMEHTAIbHBIE METOJIbl M3YyYE€HHUS BEIIECTB W HMX IPEBpallCHUN:
O3HAaKOMJIEHUE C 0Opa3liaMH MPUPOJIHBIX U MCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBS3€M MPU U3YYEHUH OPTaHUYECKOM XUMUHU B
10 knacce OCYIIECTBISIETCA 4Yepe3 HCIOJb30BAaHUE KakK OOLIMX €CTECTBEHHO-
HAay4YHBIX TOHSTUH, TaK U TOHATUM, SBISIONIMXCS CHUCTEMHBIMH IS OTACJIBHBIX
MPEAMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01muMe ecTeCTBEHHO-HAYYHBIC MTOHATHUS: SIBJIEHNE, HAYYHBIN (DaKT, TUIOTE3a,
3aKOH, TEOpHs, aHaJIU3, CUHTE3, KJacCcu(puKanus, NepUOIMYHOCTb, HAOIIOEHUE,
U3MEPEHUE, DKCIIEPUMEHT, MOAECIUPOBAHUE.

®usuka: Marepus, DJHEPIHUs, Macca, arToM, DJJIEKTPOH, MOJIEKYJIa,
HHEPreTUUECKU YpOBEHb, BEIIECTBO, TEIO, OOBEM, arperaTHOe COCTOSHUE
BEIECTBA, (PU3NUYCCKUE BETUINHBI U €AUHUITBI UX U3MEPEHUS.

buonorusi: kinerka, opranusM, Ouocdepa, oOMEH BEIIECTB B OpPTraHU3ME,
dboToCUHTE3, OMOJIOTMYECKH aKTHUBHBIC BellecTBa (OENKH, YIJIEBOIBI, KHPHI,
dbepMeHTHI).

['eorpadusi: MuUHEpabl, TOPHBIC MOPOJIBI, TIOJIE3HBIE UCKOTAeMbI€, TOTLIIMBO,
pecypchl.

TexHoJOrus: TUIIEBbIE MPOAYKTHI, OCHOBHI PallMOHAJIBLHOIO MHUTaHUS,
MOIOIIIME CPENICTBA, JICKAPCTBEHHBIE U KOCMETUYECKHUE MpenapaTbl, MaTEpUAIIbI U3
MCKYCCTBEHHBIX U CUHTETHYECKUX BOJIOKOH.



11 KIIACC
OBIIAA U HEOP'TAHUYECKAA XUMMUA

Teopernueckne 0CHOBbI XUMUH

XUMUYECKU dIeMeHT. AToM. Sapo aroma, H30TONBL. DJIEKTPOHHAs
000J109Ka. DHEPreTHYECKUE YPOBHH, MOAYPOBHH. ATOMHBIE opOHuTamu, S-, p-, d-
aneMeHThl. OCOOEHHOCTH paclpeniesieHusl JIEKTPOHOB MO OpOHUTANIIM B aTOMax
AJIEMEHTOB MEPBBIX YETHIPEX TEPHOIOB. INEKTPOHHASI KOHPUTYPAIIHS aTOMOB.

[lepnognueckuil 3akoH U llepuoanueckas cucreMa XMMHAYECKUX JJIEMEHTOB
. . MenaeneeBa. CBsi3b NEPUOANYECKOTO 3akoHa U [lepmoamdyeckoil CUCTEMBI
xumudeckux aneMeHToB J[. M. MenneneeBa ¢ COBPEMEHHOU TEOPUEH CTPOCHUS
aTOMOB. 3aKOHOMEPHOCTA W3MEHEHUS CBOWCTB XUMHYECKHX JJIEMEHTOB W
0o0pa3yeMbIX HMMHU MPOCTHIX M CJIOXKHBIX BEIIECTB IO TpynnaM M IEepUuoaaM.
3HaYCHUE EPUOINYECKOTO 3aKOHA B PA3BUTHUH HAYKH.

CrpoeHue BemiecTBa. XUMHYECKass CBsS3b. BHAbl XHUMHUYECKOW CBSI3H
(koBaJIeHTHasl HETOJSIpHAas W TOJSpHAasi, UOHHAs, MeTajuinyeckas). MexaHu3Mbl
oOpa3oBaHUs KOBAJEHTHOM XUMHUYECKOW CBs3M (OOMEHHBIM U JOHOPHO-
akienTopHelil). BomoponHas cBs3b. BaleHTHOCTh. IEKTPOOTPUIIATEIHLHOCTD.
Crenenb okucieHus. IoHbI: KATHOHBI U AHUOHBI.

BemectBa  MOJIEKYJIDHOTO M HEMOJIEKYJISIPHOTO  CTPOEHHUA.  3aKOH
MOCTOSTHCTBA COCTaBa BELIECTBA. THIMbl KPUCTAIUIMYECKUX PEUIETOK. 3aBUCUMOCTh
CBOMCTBA BEILIECTB OT TUIIA KPUCTATUIMYECKON PEIIETKH.

[Tonsitue o nucnepcHbIx cucteMax. VICTUHHBIE M KOJUIOMJHBIE PAaCTBOPHI.
MaccoBast 10151 BelIeCTBa B paCTBOPE.

Knaccuduxarus HEOPIraHUYECKUX COCIMHEHUU. Homenknarypa
HEOPraHUYECKNX BEIIECTB. ['eHeTMdeckass CBA3b HEOPraHWYECKUX BEIIECTB,
MPUHAJICKANUX K PA3JTUYHBIM KJIacCcaM.

Xumuueckas — peakuusd. Kimaccupukanmss — XMMHYECKMX — peakiuil B
HEOPraHUYECKOM M OpPraHMYECKOM XMMHH. 3aKOH COXPAHEHUsI MAacChl BEIIECTB,
3aKOH COXPAaHEHUs U NIPEBPALLICHUS SHEPTUH TP XUMUYECKUX PEAKIIUSX.

CKOpOCTh peakliiu, e€ 3aBUCUMOCTh OT pa3audHbIX (pakTopoB. OOpaTUMbIE
peakuuu. XHUMHYECKOE paBHOBecHE. DaKTOpbI, BIMAKOIIME HA COCTOSHUE
xuMmudeckoro pasHoBecus. [Ipunnun Jle [larense.

Dnextponutryeckas nuccormanus. CuibHbIe U ciiadblie d5ekTponuThl. Cpena
BOJIHBIX PACTBOPOB BEILIECTB: KUCIIAs, HEUTPAJIbHAs, IIEIIOYHAS.

OKUCIUTENBHO-BOCCTAHOBUTEIBHBIC PEAKIINH.

DKCHEPUMEHTAJIbHBIE METO/Ibl W3YUYE€HHUS BEIIECTB WU HUX NPEBPAIICHUN:
neMoHcTpanus Tabaui «Ileproguyeckas cucrema XxuMudeckux siaementos 1. U.
MenpeneeBay, u3ydyeHUe MOJENCH KPUCTALIUYECKUX DPEMIETOK, HAOIIOJCHUE U
OMKMCAaHKUE AEMOHCTPALMOHHBIX U JJA0OPATOPHBIX OMBITOB (Pa3yIoKEHUE MEPOKCUIA
BOJIOPOJIa B MPUCYTCTBUU KaTaanu3aTopa, ONPENIEICHUE CPEALI PACTBOPOB BELIECTB



C TIOMOIIBIO YHUBEPCAIBHOTO HWHIWKATOpA, pEaKIMd HOHHOTO OOMEHa),
MIPOBEICHUE TIPAKTUIECKON paboThl «BausHue pa3nuyHbiX (GaKTOPOB HA CKOPOCTH
XAMHUYECKON pEAKIUM».

Pacuérurle 3amaqn.

Pacyétel 1O ypaBHEHMSM XMMHUYECKHX pEaKlIUil, B TOM 4YHCIIE
TEPMOXHUMHUYECKHAE PACUEThl, PACUETHl C HCHOJIB30BAHUEM IOHATHUS «MaccoBas
JIOJISI BEILIECTBAY.

Heopranuuyeckasi xumusi

Hemeramnel. Ilomoxkenue HemetaiuioB B llepuoamueckor cucreme
xumMuueckux sieMeHtoB JI. M. MeHneneeBa U OCOOCHHOCTH CTPOEHHUS aTOMOB.
®u3nyecKkue CBOMCTBA HEMETAIOB. AJUIOTPONUS HEMETAUIOB (Ha mpuMepe
KHCIIOpoJa, cephl, pochopa u yriiepoaa).

XUMHUUYECKHE CBOMCTBA BAYKHEHIIMX HEMETAUIOB (rajoreHOB, CEPhI, a30Ta,
dochopa, yriepoga U KpeMHHMS) W HMX  COCAMHEHUNH  (OKCHJIOB,
KHUCJIOPOJICOJIEPKAITUX KUCIOT, BOJAOPOJAHBIX COSAMHEHUN).

[IprumeHeHne BaXXHEUIIINX HEMETAILUIOB U UX COEUHECHUMN.

Meramnel. 1lonoxenne meramnoB B llepruonnueckon cucreMe XUMHYECKUX
anemeHToB JI. . MennaeneeBa. OCOOEHHOCTH CTPOEHUS DIIEKTPOHHBIX 000JIOYEK
aToMoB MeTayuioB. O0mume ¢usndeckue cpoiicTBa MetaoB. CIUiaBbl METAJIOB.
DIIEKTPOXUMHUYECKUI P HAIIPSIYKEHU METAIIOB.

XUMUYECKHE CBOMCTBA BAXXHEUIIMX METAUIOB (HATPUM, Kaluil, KaJbIUH,
MarHui, aJlOMUHUHI, IIMHK, XPOM, JKE€JI€30, ME/Ib) U UX COCTMHECHUM.

OO6mue crmocoObl MoMyYeHUs MeTauioB. [IpuMeHeHne MeTalioB B OBITY U
TEXHUKE.

DKCHEPUMEHTAJIbHBIE METOJbl M3YyYE€HUS BEIIECTB W WX NPEBPAIICHUN:
M3YYEHHUE KOJUICKIMU «MeTallibl U CIUIaBbl», OOpPa3ll0B HEMETAJIOB, pEIICHUE
DKCTICPUMEHTAJIbHBIX 3a/a4, HAONIOJCHHEC W OIMCAaHHWE JIEMOHCTPAIlMOHHBIX U
Ja00paTOPHBIX OMBITOB (B3aMMOJCHCTBHE THIPOKCHIA aTIOMHHHUS C PacTBOpaMu
KHUCJIOT U LIEJI0Uei, KaYeCTBEHHBIC PEAKIIMU Ha KATUOHBI METAJIJIOB).

Pacuétnbie 3anauu.

Pacuétpl mMaccel BelecTBa Wi 00bEMA ra3oB MO HU3BECTHOMY KOJIMYECTBY
BEI[ECTBA, Macce WM OOBEMY OJHOTO W3 YYACTBYIOIIMX B PEAKIIMU BEIIECTB,
pacu€Thl Macchl (00BEMA, KOJIMYECTBA BEIIECTBA) MPOAYKTOB PEAKIIUU, €CIIH OJTHO
13 BEILIECTB UMEET MPUMECH.

X¥MHUS U KU3Hb

Ponp xuMum B 0OeCIieUeHHH 3KOJOTHYSCKOM, SHEPreTHYSCKON U IHIICBOM
0e30macHOCTH, Pa3BUTHH MEAWIHMHBL [loHSATHE O HAyYHBIX METOAAaX IMO3HAHUS
BEIIECTB M XUMUUYECKUX PEAKIIHH.

[IpencraBnennss 00 OOMMX HAYYHBIX MPUHIUIIAX  TPOMBIIIJIEHHOTO
MOJy4YCHUS BaXKHEHIIINX BEIIECTB.



UenoBek B MHUpE BEIIECTB W MATEpUAJIOB: BaKHEWIIME CTPOUTEIbHBIC
MaTepuasbl, KOHCTPYKIMOHHBbIE MaTepUaibl, Kpackd, CTEKJIO, KepamHKa,
MaTepuaibl JIsl 3JIEKTPOHUKH, HAaHOMAaTEpUajbl, OPraHMYECKHEe M MHUHEpaIbHbIC
yao0peHus.

XuUMHST U 3I0pOBbE YEJIOBEKA: IpaBUjia HCIOJb30BAHUS JIEKAPCTBEHHBIX
penaparoB, MpaBuia 0E€30MaCHOTO MCIIOJIb30BAaHUS MPENapaTOB OBITOBOM XUMHUHU
B MOBCEIHEBHOW JKU3HMU.

MexnpenMeTHbIE CBA3H.

Peanuzanusi MEXNpeAMETHBIX CBA3€H MpU  HU3YYEHUH OOmEed
HeOopraHu4yeckor xumuu B 11 Kjacce oCylIECTBISIETCS YEpe3 MCIOIb30BAaHUE KaK
OOIIMX €CTECTBEHHO-HAyYHBIX TMOHATHH, TaK W TOHATHH, SIBISIOMIMXCS
CUCTEMHBIMH JIJIS1 OTIEIBHBIX MIPEAMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1ue ecTecTBEHHO-HAyYHbIE MOHATUS: HAY4HbIM (DaKT, TUIIOTE3a, 3aKOH,
TEOpusl, aHalu3, CHHTE3, KIacCUpUKalusi, NEpUOJUYHOCTh, HAOIIOACHUE,
HKCIIEPUMEHT, MOJIETMPOBAHUE, U3MEPEHHE, SIBICHHE.

®duszuka: MaTepusi, SHEPIus, Macca, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, HOH,
U30TOI, PAMOAKTUBHOCTb, MOJIEKYJIA, SHEPT€TUYECKHUI YPOBEHb, BEIIECTBO, TEIIO,
00BEM, arperaTHO€ COCTOSIHME BEIECTBA, (PU3MUECKUE BEIMYMHBI U €IUHUIIBI UX
U3MEPEHHUs, CKOPOCTb.

buonorus: kieTka, oOpraHu3M, O3KOCHCTeMa, Ouocdepa, Makpo- u
MUKPOAJIEMEHTBI, BATAMUHBI, 0OMEH BELIECTB B OpTaHU3ME.

['eorpadusi: MUHEpabl, TOPHBIE OPOJIbI, MOJE3HbIE UCKOMAaeMble, TOILUIMBO,
pecypchl.

TexHonorus: XUMUYecKkasi MPOMBIIIIEHHOCTh, METaJLTypIrusi, MPOU3BOJCTBO
CTPOUTEIBHBIX MAaTEPHANIOB, CEJIbCKOXO3SIMCTBEHHOE MPOU3BOJCTBO, IHILEBAS
IPOMBIIIUIEHHOCTh,  (papMalleBTHUECKasi  MPOMBIIIIEHHOCTh,  MPOU3BOJICTBO
KOCMETHUYECKHUX IMpernapaToB, IPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTE€pHaJIOB,
3JIEKTPOHHASI TPOMBIIIJIEHHOCTh, HAHOTEXHOJIOTHH.



I[NIAHUPYEMBIE PE3VJIBTATBI OCBOEHM A [TPOI'PAMMBI 110 XUMHWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O ObPA3OBAHNA

JIMYHOCTHBIE PE3YJIBTATBI

®I'OC COO ycranaBiauBaeT TpeOOBaHUS K pe3ylbTaTaM OCBOCHUS
OOYYarOIIMMHUCST TPOTPAMM  CPEIHEro OOmmero o0pa3oBaHUs (JUIYHOCTHBIM,
METalpeIMETHBIM W OpeIMETHbIM). HaydHO-MeTOoaM4Yeckod OCHOBOM s
pa3paboTKU IJIAHUPYEMBIX PE3yJIbTaTOB OCBOCHHUS MPOrpPaMM CPEIHEro OOIIero
00pa30BaHuUs SIBISIETCS] CUCTEMHO-/IEATEIbHOCTHBIN MOAXO/.

B cooTBEeTCTBUM C CHCTEMHO-AEATEIBHOCTHBIM MOAXOAOM B CTPYKTYpE
JUYHOCTHBIX PE3YyJbTAaTOB OCBOCHHS NpeIMeTa «XHUMHS» Ha YPOBHE CPEIHErO
o011ero 00pa3oBaHus BbIIEICHBI CIEIYIOIINE COCTABISIOLIUE:

OCO3HAHHUE OOYYAIONTUMHUCS POCCHHCKONW TIpakTaHCKOW MJICHTHYHOCTH —
TOTOBHOCTH K CAMOPA3BUTHUIO, CAMOCTOSITEIIBHOCTU U CAMOOIIPEECIICHHIO;

HaJIM4KM€ MOTUBALIUH K OOyUEHHUIO;

LEJICHANPABICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHUMN JMYHOCTU HA OCHOBE
KITFOUEBBIX [IEHHOCTEW U UCTOPUUYECKUX TPAJAUIIMI 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh U CIIOCOOHOCTHh OOYyYaroluXcs PYyKOBOJCTBOBAaTbCS B CBOEH
NEeATEIbHOCTH HEHHOCTHO-CMBICJIOBBIMH YCTAHOBKAMHU, NPHUCYLIMMH LIEJIOCTHOU
CUCTEME XUMHUYECKOTO 00pa30BaHus;

HaJIM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl M CIOCOOHOCTH CTAaBHUTh
LEJIU U CTPOUTH )KU3HEHHBIC TJIAHBI.

JInyHOCTHBIE pe3yJIbTaThl OCBOCHUSI MpeaMeTra «XHUMHS» JOCTUTalTCs B
€AMHCTBE Y4YEOHOW M BOCHUTATEIbHOW JEATEIBHOCTH B COOTBETCTBHHM C
I'YMaHUCTUYECKUMHU, COIMOKYJIbTYPHBIMU, TYXOBHO-HPABCTBEHHBIMU 1IEHHOCTSIMU
U WJeaJlaMd POCCHMCKOro Tpa)kIaHCKOIO OOIIEeCTBA, MPUHSATBIMU B OOILECTBE
HOpMAMM U  TpaBWIAMH  TIOBEJEHHUS,  CIOCOOCTBYIOIIMMHU  MpoIeccam
CaMOITO3HAHUSI, CAMOPA3BUTHSI W HPABCTBEHHOTO CTAHOBJIEHUS JIMYHOCTHU
oOydJarommxcs.

JIM4HOCTHBIE pe3yJbTaThl OCBOCHUA TMpeaMera «XHUMHUS»  OTpaXkaroT
c(hOpPMHPOBAHHOCTh OITBITA TO3HABATETLHON M TMPAKTHYECKOW JEATEILHOCTH
oOyJaroluxcs Mo peain3aluy MIPUHITHIX B OOLIECTBE LIEHHOCTEW, B TOM YHCIE B
YacTH:

1) rpaKaaHCKOr0 BOCIMTAHUA:

OCO3HAHMS 00YYaIOUMUCS CBOMX KOHCTUTYLMOHHBIX MPaB U 00s13aHHOCTEH,
YBaKECHUS K 3aKOHY U MTPABOIOPSIKY;

MPEACTABICHUSI O COLUMAIBHBIX HOpPMax W MpaBUIaAX MEKINYHOCTHBIX
OTHOUIEHUH B KOJJIEKTHUBE;



TOTOBHOCTM K COBMECTHOW TBOPYECKOW JEATEIbHOCTH IIPU CO3JIaHHUU
y4eOHBIX MPOEKTOB, PEIICHWH y4eOHBIX M MO3HABATENIbHBIX 3a/1a4, BBITIOJHEHUU
XUMUYECKUX SKCIIEPUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHAMATh MOTHUBBI, HAMEPECHHS, JIOTHKY W
apTyMEHTHI IPYTUX IPU aHAIHU3E PAa3IUYHBIX BUJIOB YIEOHOH 1EATEIHHOCTH;

2) IAaTPUOTHYECKOT0 BOCITUTAHMS:

LIEHHOCTHOTO OTHOWICHUSI K HCTOPUYECKOMY M HAyYHOMY HACIEIUIO
OTE€UYECTBEHHOMN XUMUM;

YBOXEHHUS K TMPOIECCY TBOPUECTBA B OOJACTH TEOPUH U TMPAKTUUECKOTO
NPUMEHEHUSI XUMHH, OCO3HAHHUS TOTO, YTO JOCTH)KEHHSI HAyKH €CTh pe3yibTaT
JUIMTENIbHBIX ~ HAOMIOJEHUN, KPOMOTIUBBIX OSKCIEPUMEHTAIBHBIX  IOWCKOB,
MIOCTOSTHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

UHTEpeca M [03HABaTEIbHBIX MOTHBOB B TMOJYYEHUHM M MOCIEAYIOIIEM
aHanu3e WH(QOpMalUU O MEPEAOBBIX JOCTHIKEHHUSIX COBPEMEHHOM OTEYECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIUTAHUSA:

HPaBCTBEHHOI'O CO3HAHMSI, STUYECKOIO ITOBEACHUS;

CIIOCOOHOCTH OIIEHMBATh CUTYallUH, CBA3aHHBIE C XUMUYECKUMH SIBIICHUSMH,
Y MIPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTHPYSICh Ha MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U [ICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE IMOBEJEHUE M IOCTYIIKM CBOMX TOBApHILEH C
NO3ULMKA HPABCTBEHHBIX M TMPABOBBIX HOPM M OCO3HAHUE IMOCIEICTBUMA 3THUX
MOCTYIIKOB;

4) GpopMmupoBaHus KyJIbTYPbI 310POBbS:

NOHMMAaHHS LEHHOCTEH 370pOoBOro U 0Oe30macHoro obpas3a JKU3HH,
HEOOXOJIMMOCTA OTBETCTBEHHOTO OTHOIICHHSI K COOCTBEHHOMY (DHU3UYECKOMY U
MICUXUYECKOMY 3/10POBBIO;

coOJroicHUsT TpaBWJI 0e30MmacHOro OOpalleHHus C BEUIECTBAMU B OBITY,
ITOBCEHEBHOM KU3HU U B TPYAOBOM JAEATEIBHOCTH,

MOHMMAHUSl LEHHOCTH TPaBUJl HWHJUBUAYAIBHOTO U  KOJUJIEKTUBHOIO
0€30I1acHOT0 MOBEJCHHS B CUTYAlUsIX, YTPOXKAIOIIUX 30POBBIO U KU3HHU JIIOCH;

OCO3HAHUSI TOCJICICTBUN W HENPHUATHS BPEIHBIX NMPUBBIUCK (YIMOTpeOIeHUs
aJIKOT0JIs, HAPKOTUKOB, KYpEHUS);

S) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATHBHOM  KOMIETEHTHOCTH B  y4e€OHO-UCCIIEIOBATEILCKON
NEeATEIbHOCTH, OOIIECTBEHHO TMOJE3HOM, TBOPYECKOM W  JPYruxX BHAAX
NEeSTEeIbHOCTH;

YCTAaHOBKM Ha AaKTHUBHOE Yy4yacTUE€ B PEIICHUM MPaKTUYECKUX 3aaad
COLIMAJIBHOM HAaIPaBJIEHHOCTH (B paMKax CBOETO KJAcCCa, IIKOJIbI);



MHTEpeca K MPAKTUYECKOMY M3YUYEHHUIO MPOGEecCuil pa3IudyHoOro poja, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHUM 110 XUMHH;

YBaXEHHUS K TPYAY, JIOJIAM TPyJa U PE3yIbTaTaM TPYAOBOU AESITENbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIWBHIYAIBHOW TPACKTOPUHU
oOpa3oBanus, Oymymieli mpodeccun M peanm3arui COOCTBEHHBIX IKU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIOCOOHOCTEM K XMMHH, UHTEPECOB U
noTpeOHOCTEH 00111eCTBa;

6) IK0JIOTHYeCKOT0 BOCITUTAHMS

DKOJIOTHYECKH TIeJIECOOOPA3HOTO OTHOIIEHUS K TPUPOJC, KaK HWCTOYHHKY
CYILIECTBOBAHMUS )KU3HU Ha 3€MIIC;

MOHUMAaHUSI TJIOOAIBHOTO XapakTepa SKOJOTUYECKUX MPOOJIeM, BIUSHUS
HSKOHOMHYECKHUX MPOLIECCOB HA COCTOSIHUE TPUPOIHON U COLMATIbHON CpEbI;

OCO3HAHUSI HEOOXOJAMMOCTH HCIOJIb30BaHUS JIOCTHXKCHUH XUMHUHU IS
pelIeHrs BOMPOCOB PAIlMOHATILHOTO MPUPOAONOIB30BAHNUS;

AKTUBHOTO HENPUATHUS JICUCTBUW, NPUHOCIIIMX BpEl OKpYKAIOUIEH
IPUPOTHON cpeie, YMEHHsI MPOTHO3UPOBATH HEOJATONPUSATHBIE IKOJIOTHYECKUE
MOCJIEACTBUS MPENPUHUMAEMBIX JICHUCTBUN U MPEIOTBPAILATh UX;

HaJIMYUsl PaA3BUTOrO 3KOJIOTUYECKOTO MBIIIICHUS, YKOJIOTUUECKON KYJIbTYPHI,
OTbITa NEATEeIbHOCTH AKOJIOTUYECKOMN HaIPaBJICHHOCTH, YMEHHUS
PYKOBOJICTBOBATbCSI UMU B II03HABATEJIbHOM, KOMMYHUKATUBHOM M COLIMAJIBHOU
MPaKTUKE, CIOCOOHOCTH M yMEHUA AaKTHUBHO MPOTUBOCTOSTH HACOJIOTUHU
xemogoOuu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHMSL:

c(hOpPMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

MOHUMAHUsl CHeNU(PUKA XUMHUM KaK HayKd, OCO3HaHUS €€ poJiid B
GbopMUPOBAHUM PAIMOHATIBLHOTO HAYYHOTO MBIIUJICHUS, CO3JaHUU IEJIOCTHOTO
MpeCTaBICHUs] 00 OKpYKalollleM MHUPE KaK O €IWHCTBE MPUPOJbI M YEJIOBEKA, B
MO3HAHWW TPUPOJIHBIX 3aKOHOMEPHOCTEH W pelIeHUU MpoOJeM COXpaHCHUS
MPUPOJIHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0COOOW 3HAYMMOCTH XHUMHHM JJII  COBPEMEHHOU
UMBWIM3ALUU: B €€ TYMaHUCTUYECKOW HANPABJIECHHOCTA W BaXXHOM pPOJMU B
CO3JaHUU HOBOM 0a3bl MaTepUaIbHOU KYJIBTYphI, PEIICHUH I100aIbHBIX MpodsieM
YCTOMUYHUBOTO PA3BUTHS YEJIOBEYECTBA — CHIPHEBOM, SHEPTETUUYECKOW, MUILIEBON U
HKOJIOTUYECKON O€30MacHOCTH, B PA3BUTHH MEIUIIUHBI, OOCCIEYCHUH YCIOBUN
YCHEUIHOTO TpyAa M DKOJOTMYECKH KOMMOPTHON KHU3HM KXKIOro YjieHa
00IIIeCTBA;

€CTEeCTBEHHO-HAYYHOW TIpPaMOTHOCTH: TIIOHMMAaHUS CYIIHOCTH METOJIOB
MO3HAHUS, WCIIOB3YEMBbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIOJIb30BATh



NOJTy4aeMble 3HAHUS JUIsl aHAIU3a U OOBSCHEHUS SIBJICHUN OKPYIKAIOIIEro MHUpa U
IPOUCXOAMINX B HEM U3MEHEHUH, YMEHHUS JieNlaTh 0OOCHOBAHHBIC 3aKIIIOUCHHS Ha
OCHOBE HayuyHBIX (DaKTOB M HMEIOIIMXCA JaHHBIX C LENbI0 IOJTy4eHUs
JIOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOATEIBHO HCIOJIb30BaTh XUMHYECKHE 3HAHHUS s
peleHus mpoGieM B peabHbIX KU3HEHHBIX CUTYaIUsX;

MHTEpeca K MO3HAHUIO U HUCCIIEI0BATEIbCKON IS TEIbHOCTH;

TOTOBHOCTHU M  CIOCOOHOCTM K  HEMpEephIBHOMY  OOpa3oBaHUIO U
caM000pa30BaHUIO, K AaKTUBHOMY IIOJyYEHHIO HOBBIX 3HAHMA 1O XHMHH B
COOTBETCTBHUH C KU3HEHHBIMU MOTPEOHOCTSIMU;

UHTEpeca K 0COOEHHOCTSIM Tpy/Zla B pa3iIMUHbIX cepax NmpodhecCuoHaIbHON

JESATENBbHOCTH.
METAIIPEJMETHBIE PE3YJIBTATBI

MertanpeaMeTHbIe Pe3yJIbTaThl OCBOCHUSI YU€OHOIrO TMpeaMeTa «XUMHUs» Ha
YPOBHE CcpeaHero ol1iero 00pa3oBaHus BKIIOYAIOT:

3HaQUMMBble Ui (OPMUPOBAHMS  MHPOBO33PEHUS]  OOYyYaIOIIMXCS
MEXIUCIUIUIMHAPHBIE (MEXMPEIMETHBIC) OOIEHAYYHBIC MOHITHS, OTPAKAIOLINE
IETOCTHOCTh HAy4YHOM KapTUHBI MHUpa HW cHeuu@uky MeTOJ0B IO3HAHMS,
UCIIOJIb3YEMbBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEIIECTBO, SHEPIHs, SIBICHUE,
mpoliecc, CUCTeMa, Hay4YHbI (akT, MPUHIUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEeOpUsl, UCCIe0OBaHNE, HAOIOICHUE, U3MEPEHHE, SKCIIEPUMEHT U JIPYTHUE);

YHUBEpCAIbHBIC yueOHbIEC NEUCTBUS (TIO3HABATEIbHBIE, KOMMYHUKATHUBHBIE,

pEryJIATUBHBIE), o0ecreunBaroIIne dbopmupoBanue byHKIIMOHATBHON
I'PaMOTHOCTH M COIIMAJILHOW KOMITETEHITUN 00YYarOIIXCs;
CIIOCOOHOCTD oOy4Jaronmxcs UCII0JIb30BaTh OCBOCHHBIC

MEXIUCIUIUIMHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS M YHUBEpPCAIbHBIC y4eOHbIC
JICUCTBHS B MIO3HABATEIBHON M COLMAJIBHOMN MTPAKTHUKE.

MeranpeagMeTHbIE Pe3yiabTaTbl OTPAXKAIOT OBJIAJCHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TIO3HABATEIHHBIMH, KOMMYHUKATUBHBIMH W  PETyJISTUBHBIMU
JICUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMH Y4eOHbIMU No3HaBaTeJIbHBIMHU
NeHCTBUAMM:

1) 6a30Bble JJOrMUYecKue JeiicTBHS:

CaMOCTOATENLHO  (opMyJIHpOBaTH W aKTyaJIU3UpOBaTh  MpodJemy,
BCECTOPOHHE €€ pacCMaTpUBaTh;

ONpPEAEATh LENU JEITEIbHOCTH, 3aJaBas MapaMmMeTpbl W KPUTEPUH HX
JIOCTHXKEHUSL, COOTHOCUTD PE3YJIbTAThI AEATEIIBHOCTU C OCTABICHHBIMU LIEJISIMU;

WCIMOJIb30BaTh MPU OCBOCHUU 3HAHMM NPUEMBI JJOTMYECKOTO MBIIIJICHHUS —
BBIJICIISITh XAPAKTEPHBIE MPU3HAKKU TMOHSATUW W YCTAHABIMBATHh MX B3aWMOCBS3b,



MCIOJIb30BaTh COOTBETCTBYIOLIUE MOHATHS JJIsl OOBSICHEHUS! OTAEIbHBIX (PAKTOB U
SIBJICHUU;

BBHIOMpATh OCHOBAaHUSA M KpUTEpUU [UIS KIAacCU(UKAIMU BEIIECTB H
XAMHUYECKUX PEAKIUN;

YCTAaHABJIMBATh MPUYUHHO-CJICACTBEHHBIC CBSI3U MEXIYy H3y4aeMbIMU
SABJICHUSIMU;

CTPOUTH JIOTMUECKHE pPaCCyXKIeHUsl (MHIYKTUBHbBIC, JEIyKTUBHBIE, IIO
aHAJIOTUM), BBISIBJISATH 3aKOHOMEPHOCTU U TMPOTHUBOPEYHUS B paccMaTPUBAEMBIX
SBJICHUSIX, (DOPMYJIUPOBATH BBIBOJIBI M 3aKITIOUCHUS;

MPUMEHSThH B MPOLIECCE TO3HAHMS, UCTIOIb3YEMbIC B XUMUU CUMBOJINYECKUE
(3HAKOBBIE) MOJIEIH, TPEOOPA3OBHIBATH MOJICIIbHBIE TTPEICTABICHUS — XUMUYECKUN
3HaK (CHMMBOJI) OJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakiuu — MpU PEIICHUU Y4YEOHBIX IMO3HABATENIBHBIX U MPAKTUYECKUX 3ajad,
MPUMEHSITh Ha3BaHHbBIE MOJEJIbHBIC MPE/ICTABICHUS ISl BBISIBICHUSI XapaKTEPHBIX
MIPU3HAKOB U3y4YaE€MbIX BEIIECTB U XUMUUYECKUX PEAKIIHMN.

2) 6a3oBbIe HCCIIeA0BATEIbCKHUE TeiiCTBHS:

BJIaJIETh OCHOBAMHM METOJIOB HAyYHOTO MO3HAHMS BELIECTB U XUMHUYECKHUX
peaKkuu;

dbopMyIHpOBATH LS U 33/1a4U UCCIICIOBAHUS, UCTIOIL30BaTh MTOCTABIICHHbBIC
U CaMOCTOSITENTLHO C(OpPMYyIHUpPOBAaHHBIE BOIPOCHl B KauyeCTBE HWHCTPYMEHTA
MO3HAHUSA W OCHOBBI /I (DOPMHUPOBAHMS THUIIOTE3bI 1O MPOBEPKE MPABUILHOCTH
BBICKA3bIBAEMBIX CYXKCHUI;

BJIAJICTh HAaBBIKAMHU CaMOCTOSTEJILHOTO TUIAHUPOBAHUS W IPOBEICHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIOAATh 32 XOJI0M
mpoliiecca, CaMOCTOSITENIBHO MPOTHO3UPOBATh €ro pe3ynibTar, (opMyIupoBaTh
000011IeHUST ¥ BBIBOJIbI OTHOCUTEIHHO IOCTOBEPHOCTH PE3YJIbTATOB UCCIEIOBAHUS,
COCTaBJISITh OOOCHOBAHHBIA OTYET O MPOAEIIaHHON padoTe;

NpuoOpeTaTh OMNBIT YYEHUUECKON HCCIENOBATEIbCKOM W MPOEKTHOM
NESATETbHOCTH, TPOSIBISATH CIIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSTEIHLHOMY
MOUCKY METOJIOB PEIICHUSI TMPAKTUYECKHX 3a7ay, MPUMEHEHHUIO pa3IUYHbIX
METOJI0B ITO3HAHUSI.

3) pabora ¢ unpopmMaumeii:

OPUCHTUPOBATHCA B PA3IUYHBIX HUCTOYHMKAX HWHOOpManuu (Hay4dHO-
MOMyJIsipHAsl JIUTEpaTypa XUMHUYECKOTO COJEP)KaHMsI, CIPABOYHBIE MOCOOUS,
pecypcbl MHTepHETa), aHamu3upoBaTh WH(DOPMAIMIO PA3IUYHBIX BHIOB U (OpM
MpeCTaBJICHUS], KPUTHYECKHU OIICHUBATh ed JIOCTOBEPHOCTh u
HEMPOTUBOPEYNBOCTD;



bopMyIMpOBaTh 3aMpPOChl U MPUMEHSATH PA3NMUYHbIE METOJbI MPU MOUCKE U
orbope wuHPOpPMAIUM, HEOOXOAWMOW ISl BBIMOJHEHHUS YYEOHBIX 3ajay
OTpEENEHHOTO TUIIA;

mpUOOpETaTh OIBIT KCIOJIB30BaHUS HH(GOPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTHHA U PA3TUIHBIX TIOUCKOBBIX CUCTEM;

CaMOCTOATENIbHO  BBIOMpATh  ONTUMANbHYIO  (OpMYy  IPEACTABICHHUS
uHpopMaruu (cxemsl, rpaduKu, JUArpaMMbl, TaOJIUIIBI, PUCYHKU U JIPYTHE);

WCIIOJIb30BaTh HAYYHBIA S3BIK B KA4eCTBE CpEACTBA Npu paboTe C
XUMUYECKON uHGOpMAIMell: TPUMEHATh MEXKIpeAMeTHbIe ((u3udeckue u
MaTeMaTHYeCKHE) 3HAKU U CUMBOJIBI, (hOpMYIIbI, a00peBUATYpbI, HOMEHKIATYPY;

UCIIOJIb30BaTh U MPeoOpa3oBhIBATh 3HAKOBO-CUMBOJUYECKHE CpEACTBA
HaIJISIHOCTH.

OBjaieHHe YHHBEPCAJIbLHBIMH KOMMYHUKATHBHBIMH JeHCTBUSIMMU:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY OOCYXIaeMOW TEMBI B XOJE IHaora W/viH
JUCKYCCUHW,  BBICKa3bIBaTh  WjaeH, (GOPMYJIUPOBATH CBOM  MPEIIOKEHUS
OTHOCHUTEJIHLHO BBITTOJTHEHUS MPE/JIOKEHHOMN 3a]/1auu;

BBICTYNIATh C MpE3CHTAIMEN pe3yIbTaTOB IMO3HABATEIBHOU JIESITEIBHOCTH,
MOJIYYCHHBIX CAMOCTOSATEILHO MJIM COBMECTHO CO CBEPCTHHKAMH TIPH BBIMIOJTHEHUHT
XUMUYECKOTO IKCIIEPUMEHTA, MPAKTHISCKOW PaOOTHI MO0 UCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIECTB, peaan3alud y4eOHOro mpoekTa u PopMyIUpOBATH BBHIBOIBI
M0 pe3yJibTaTaM MPOBEAEHHBIX HCCIEAOBAHUM MyTEM COTJIACOBAHHUS TO3UIUN B
X0J1€ 00CYX/IeHUSI 1 0OMEHAa MHEHUSIMU.

OBj1aieHHe YHHBEPCAJIbHBIMH PETyJISSTHBHBIMHU AeHCTBUSIMM:

CaMOCTOSTENILHO IIJIAHUPOBATh W OCYIIECTBIATH CBOIO IT03HABATEIHHYIO
NeATEeIbHOCTh, OMpenesisis e€ Lenu W 3aJadyd, KOHTPOJIMPOBAaTH U TI0 Mepe
HEOOXOJIMMOCTH KOPPEKTHPOBATh TpejlaraéMblii aJrOPUTM JCUCTBUN  TpHU
BBITIOJTHEHUU Y4YeOHBIX U HCCIIENOBATEIbCKUX 3aj]ay, BbIOMpaTh Haubosee
3¢ dexTUBHBIN crnoco0 HMX pemeHuss ¢ y4€TOM TOJyYEeHHs HOBBIX 3HAHUU O
BEII[ECTBAX U XUMHUYECKUX PEAKIIMSIX;

OCYIIECTBIISTh CAMOKOHTPOJb CBOEH JIEATEILHOCTH Ha OCHOBE CaMOaHaln3a
¥ CAMOOIICHKH.

HNPEAMETHBIE PE3YJIbBTATBI

10 KVIACC

[IpenMeTHbIe pe3yJbTaThl OCBOCHHMS Kypca «OpraHuueckass XUMHsI»
OTpaXkaror:

cOpPMHUPOBAHHOCTh  MPEACTABICHUH O XMMHYECKOM  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTHUHBI MHpA, POJIM XUMHUW B TIO3HAHWUU SIBJICHHU



npupoAbl, B  (QOPMUPOBAHMUM MBIIUIEHUS W  KYJIbTYpbl JIMYHOCTH, €€
(GyHKUIHOHATBHOM TPAaMOTHOCTH, HEOOXOIMMOM JJI pElIeHUS IPAKTUYECKUX 3a1ad
U DKOJIOTHYECKHM OOOCHOBAHHOT'O OTHOLIEHHUS K CBOEMY 3JI0POBBIO M MPUPOJIHOMN
cpene;

BJIAJCHUE  CHUCTEMOM  XUMUYECKHX  3HAaHHUWA, KOTOpas  BKJIKOYAET:
OCHOBOIIOJIATAIONINE TOHATUA (XMUMHUYECKHM DJIEMEHT, aToM, JJIEKTPOHHAs
000JI0YKa aToMa, MOJIEKYJIa, BAJIGHTHOCTh, 3JIEKTPOOTPULIATEILHOCTh, XUMHYECKas
CBSI3b, CTPYKTypHasi (opmyrna (pa3BEpHyTas U COKpaui€HHAas), MOJb, MOJSpHAs
Macca, MOJIApHBIA OOBEM, YIJIEPOAHBIN CKeneT, (YyHKIMOHAIbHAS TpYIIIa,
pajuKai, U30MepHs, U30MEPbI, TOMOJIOTHYECKHUI P, TOMOJOTH, YIJIEBOJIOPOIbL,
KHCIIOPOJ M Aa30TCOJAEpXKAIIUE COCAVNHEHHUS, MOHOMEp, IOJHMMEP, CTPYKTYpPHOE
3BEHO, BBICOKOMOJICKYJIIPHBIE COEIMHEHUS); TEOPUH U 3aKOHBI (T€OpUsl CTPOCHUS
opranuueckux BemiectB A. M. bytiepoBa, 3aKkOoH COXpaHEHHUSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJIMYECKUN SA3BIK XWMHU; MHUPOBO33PEHUYECKUE 3HAHUS,
JeXallue B OCHOBE IOHUMAaHUS IIPUYMHHOCTH M CUCTEMHOCTH XHMHYECKHX
SBJICHUHM, (PAKTOJOTUYECKUE CBEACHUS O CBOWCTBAaX, COCTaBe, IMOIYYCHHH U
0€30MacHOM HCIOJIb30BAaHUU BAXKHEUIIMX OPraHWYECKUX BELIECTB B OBITY U
NPaKTUYECKOM AESTEIbHOCTU YEIOBEKA;

c(OPMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTEpHbIE NPHU3HAKH MOHSATHUH,
YCTaHABJIMBaTh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOIIUE MOHATUSA MPHU
ONMCAHUM COCTaBa, CTPOCHHUS U MPEBPALICHUI OPTraHUYECKUX COEIMHEHMI;

c(OpPMHPOBAHHOCTh YMEHHUI HCIOJIb30BaTh XUMHUYECKYIH) CHMBOJIUKY JJIS
COCTABJICHHSI MOJIEKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaIIEHHON)
GbopMya OpraHMYEeCKMX BEUIECTB U YPABHEHUM XUMHUYECKUX PEAKIUH,
M3TrOTaBIMBAaTh MOJIETU MOJIEKYJ OPraHMYECKHX BEHIECTB JI1 WILIIOCTPAIlUU HUX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOT'O CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUM YCTaHABIMBATH IMPUHAIEKHOCTh HU3YUYECHHBIX
OpraHMYECKUX BEIIECTB MO HX COCTaBYy U CTPOEHHUIO K OIpEeACTIEHHOMY
KJIacCy/Tpynmne CoeluHEeHUN (yrIeBOJOpOMbl, KHUCIOPOJ U a30TcoAepiKalliue
COEIMHEHUS, BBICOKOMOJIEKYJIIPHbIE COEJUHEHHMS), JlaBaTh UM HAa3BaHUS IIO
cuctematudeckoit Homenknarype (IUPAC), a Taxke TpUBOAUTH TPUBHATHHBIC
HA3BaHUSl OT/AEJIbHBIX OPraHUMYECKUX BEIIECTB (ITHIICH, MPOMUIICH, alleTUJIEH,
ATWJICHIJIMKONb, TNHIEpUH, (eHos, (GopManbaerui], aleTaablIerul, MypaBbUHas
KHCJIOTa, YKCYCHasl KUCJI0Ta, OJICMHOBAsI KACJI0TA, CTEAPUHOBAS KUCIIOTA, TIIFOKO03a,
bpykTO3a, Kpaxmall, IeJUTI0JI03a, TJIUIIHH);

c(OPMHPOBAHHOCTh YMEHHS OINPEACNSITh BHABl XUMHYECKOW CBSI3M B
OpPraHUYECKUX COCAUHEHUSX (OAMHAPHbBIE U KPATHBIE);



c(hOpPMUPOBAHHOCTh YMEHHUS TNPUMEHATH TOJIOKEHUSI TEOPUH CTPOCHUS
oprannueckux BemiecTB A. M. bytiepoBa s 00BbICHEHUSI 3aBUCHMOCTH CBOMCTB
BEIIIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHECHHS MACChl BEIIIECTB;

chOpPMHPOBAHHOCT, ~ YMEHHA  XapakTEpPU30BaThb  COCTaB, CTPOCHHE,
bu3MYecKue M XUMHUYECKHE CBOWCTBA TUIWYHBIX MPEICTABUTENICH Pa3IUIHBIX
KJIACCOB OPraHMYECKUX BEIECTB (METaH, STaH, ATUJICH, MPOIUJICH, alleTUJICH,
oyranuen-1,3, metmwnOyranuen-1,3, GeH30JI, METAHOJ, ATAaHOJ, STUJICHIJIUKOJIb,
rmneprH, (EeHoJ, aleTaNbIeTH I, MypaBbHUHAS W YKCYCHAasl KHCJIOTHI, TIJIFOKO3a,
KpaxMall, [eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), MILTIOCTPUPOBATH T€HETUYECKYIO
CBSI3b MEXJY HUMH YpPaBHEHHSIMU COOTBETCTBYIOIIMX XUMHUYECKUX DPEaKIHil ¢
HCIIOJIb30BaHUEM CTPYKTYPHBIX (hOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh HCTOUHHUKHN YTIE€BOIOPOIHOTO
Chlpbs (HE(QTh, NTPUPOAHBIA Tra3, Yroyib), CIOCOOBI HX MepepabOTKU H
MPAKTUYECKOE TPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(hOpPMHUPOBAHHOCTh YMEHHMH TMPOBOJAUTH BBIYUCICHUS II0 XHUMHYECKUM
ypaBHEHHUSAM (Macchl, 00bEéMa, KOJUYECTBA MCXOJHOTO BEIIECTBA WMJIM MPOJIYKTa
peakIiMyd 10 HM3BECTHBIM Macce, 00BbEMY, KOJMYECTBY OJHOTO H3 MCXOIHBIX
BEILIECTB WJIM MPOYKTOB PEAKIIUHN);

c(hOpMUPOBAHHOCTh YMEHHMI BIAJAETh CUCTEMOW 3HAHUU OO0 OCHOBHBIX
METO/IaX HayYHOTO MO3HAHUSI, UCIOIb3YEMbIX B XMMHUM MPU U3YUYCHUHU BEIIECTB U
XUMHUYCCKUX SBJICHUMN (HaOIIIOACHUE, M3MEPEHHE, DKCIICPUMEHT, MOJICIMPOBAHHUE ),
UCIIOJB30BaTh CUCTEMHBIE XHMHUYECKHE 3HAHUS JUIs TPUHATHUS PEIICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMiX, CBSI3aHHBIX C BEIIECTBAMH M HX
MIPUMEHECHUEM;

c(hOpMHUPOBAHHOCTh YMEHHUM COOIIOIATh ITpaBUJIa TTOJIH30BAHUS XUMUYICCKOU
MOCYJIOM W JTa0OpaTOPHBIM OOOpYJOBaHHEM, a TaKKe MpaBuiia OOpaIeHUs C
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMHYECKUX OTIBITOB;

c(hOpMHUPOBAHHOCTh YMCHHUH IIJIJAHUPOBATH M BBINOJHATH XUMHUYCCKHUUN
AKCHEPUMEHT (ITPEBPALICHUS] OPraHUYECKUX BEIIECTB MMPU HATPEBAHUU, ITOJTYUEHUE
ATUJIEHA U W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEILIECTB, JIeHaTypauus OCJIKOB MpPU HarpeBaHUU, I[BETHHIC PEaKIMU OCIKOB) B
COOTBETCTBMM C TIpaBWJIaMH TEXHUKM O€30MacHOCTH TIpU OOpallleHUH C
BCIIECTBAMH M J1AOOPATOPHBIM OOOpPYJOBaHUEM, TPEIACTABIATh PE3YJIbTATHI
XUMUYECKOTO DKCTIEpUMEHTa B (opMe 3amucu ypaBHEHHH COOTBETCTBYIOIIUX
peakiuii u GopMyIUpPOBaTh BHIBOJIBI HA OCHOBE ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUW KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
nHpopMaIMio, TMOJy4aeMyr W3 pPa3HbIX MCTOYHUKOB (CpEICTBAa MacCOBOM
uHdopmaruu, aTepHeT 1 Apyrux);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1eecoo0pa3sHoro MOBEASCHUsT B OBITY M TPYJAOBOM JEATEIBHOCTH B IEISIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
OMACHOCTh BO3JCHCTBUS HA >KUBBIC OPraHU3MbBI OIPEIACIEHHBIX OPraHUYECKUX
BEILIECTB, MoHMMasi cMbica nokazarens [1/IK, moscHsaTe Ha mpumepax crocoObl
YMEHBIICHUSI WU MPEAOTBPALICHUS HX BPEIHOTO BO3JICHCTBUS HAa OPraHU3M
YEJI0BEKA,

JJIs. 00y4YaroIuXcsli ¢ OTPAaHUYEHHBIMU BO3MOKHOCTSIMHU 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHWSI 00 OCHOBHBIX JOCTYIMHBIX METOJAX TO3HAHUS BEHIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CHENBIX M CHAa0OBHIAIIMX OOYYaIOIIUMXCS: YMEHHE UCIOJIb30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHuid JI. bpaiinsa nis 3anmucu XMMUYECKHX

dbopmy.
11 KJIACC

[IpenMeTHble pe3yJabTaThl OCBOCHHS Kypca «OOIas M HeopraHudecKas
XAMUSD OTPAKAKOT:

c(hOpPMHUPOBAHHOCTh  TPEJCTABICHUM: O XUMHUYECKOM  COCTaBIISIONICH
€CTECTBCHHO-HAYYHOM KapTUHBI MHpPA, POJM XUMHUU B TO3HAHUU SIBIICHUU
npuposbl, B (GOPMUPOBAHWU MBIIUICHUS U KYJbTYpbl JIMYHOCTH, €€
(GYHKIIMOHATBLHON TPaMOTHOCTH, HEOOXOIUMOM JIJIs pEelISHUs] MPAKTUYECKUX 3a71a4
1 IKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY 370POBBIO W IIPUPOIHOM
cpene;

BJIAJICHUE  CUCTEMOM  XMMHMYECKUX  3HAaHWM, KOTOpas  BKIIKOYAET:
OCHOBOITOJIAraoIye MOHATUSA (XMMHYECKUI BJIEMEHT, aToM, u3oTom, S-, pP-, d-
AIICKTPOHHBIE OPOWTANM aTOMOB, HMOH, MOJICKYJa, MOJb, MOJISPHBIA OO0BEM,
BAJICHTHOCTb, 3JIEKTPOOTPUIIATEIBHOCTh, CTEICHb OKHUCJICHUS, XUMUYECKasi CBA3b
(KoBaJICHTHAs, MOHHAS, METAIIMYECKasi, BOJIOPOJIHAS ), KPUCTAJUTMYECKasl PEIIETKa,
TUNBl ~ XUMHUYECKHX  pEAKIMH, PacTBOpP, DJIEKTPOJUTHI, HEIJICKTPOIUTHI,
AIEKTPOJUTHYECKAsE JAUCCOLUAIUSA, OKUCIUTEIb, BOCCTAHOBUTEINb, CKOPOCTH
XMMHUYECKOM peakiu¥, XUMHYECKOE€ PaBHOBECHE); TCOPUM U 3aKOHBI (TEOpHs
AJIEKTPOJUTUYECKON Aucconuanuu, nepuogudeckun 3akoH J[. M. Menneneena,
3aKOH COXpPAaHEHMSI MAacChl BEIIECTB, 3aKOH COXPAHCHUSI W MPEBPAIICHUS] SHEPTUU
P XUMHUYECKUX PEaKIUsAX), 3aKOHOMEPHOCTU, CHMBOJIMUECKUN SI3BIK XHUMUHU,
MHPOBO33PEHUYECKUE 3HAHUS, JISKAINIME B OCHOBE IMOHMMAHHUS NPUYUHHOCTH H
CUCTEMHOCTH XHMHYCCKHX SBIICHHM, (PAKTOJOTHMUECKHE CBEJICHHS O CBOMCTBAX,
COCTaBe, MOJIYYCHUH U 0€3011aCHOM HCIIOJIh30BAHUN BAXKHEHIIINX HEOPTAaHMIECKUX
BEILIECTB B OBITY U MPAKTUYECKOU JIEITEILHOCTH YEJIOBEKA;



C()OPMUPOBAHHOCTh YMEHHUH BBISIBIATH XApPAKTEPHbIC NPU3HAKU IOHATHUH,
YCTaHaBJIMBATh UX B3aWMOCBS3b, MCIIOJIb30BaTh COOTBETCTBYIOIIME IOHITUS NPHU
ONMCAHUM HEOPTAHUYECKUX BEIIECTB U UX MPEBPALLCHU;

c(OpMUPOBAHHOCTh YMEHHUW HCHOJIB30BaTh XUMHUYECKYIO CHUMBOJIUKY JUJIS
cocTtaBieHUs: (GOpMyl BEHIECTB M  YpPaBHEHUM  XHMMHUYECKUX  pEaKluH,
cucremarudeckyro HoMeHkIaTypy (IUPAC) u TpuBHaibHbIe Ha3BaHUS OTACIBHBIX
HEOPraHWYECKUX BEIIECTB (YrapHbl ra3, YIJIEKUCIBIM ra3, aMMHaK, raméHas
U3BECTh, HETAIEHAs! U3BECTh, MUTHEBAS CO/A, IUPUT U IPYTHUE);

c(OpMUPOBAHHOCTh YMEHUHN OMpPENESATh BAJICHTHOCTh U CTENCHb OKUCIICHUS
XUMHUYECKUX DJIEMEHTOB B COECIMHEHHSX Pa3IMYHOIO COCTaBa, BUJ XWMHYECKOU
CBSI3U (KOBaJICHTHAsI, NOHHAs, METAJUIMYECKasi, BOJAOPOJHAS) B COCIUHEHMSIX, THI
KPUCTAJUIMYECKONW PEMIETKH KOHKPETHOIO BEIIeCTBa (aTOMHAas, MOJIEKYJspHasd,
WOHHAs!, METAJUIMYECKAs), XapakTep cpebl B BOAHBIX pacTBOpPax HEOPTraHUYECKUX
COCIMHCHMI;

c(OpMUPOBAHHOCTD YMEHUI yCTaHaBJIUBATh IIPUHAIIEKHOCTb
HEOPraHWYECKUX BELIECTB IO HX COCTaBY K OIpPEneIEHHOMY KIacCy/TpyIe
COEIMHEHHH (IIPOCThIE BEIIECTBA — METAIbl M HEMETAJLJIbl, OKCUbI, OCHOBAaHUS,
KHCJIOTBI, aM()OTEpHbIE TUAPOKCUIBI, COJIH);

c(OpPMHPOBAHHOCTh YMEHHUI PaCKpbIBaTh CMbBICI MEPUOANYECKOro 3aKoHa [l.
. MenneneeBa 1 IEMOHCTPUPOBATh €T0 CUCTEMATU3UPYIOLLYI0, OOBSICHUTEIbHYIO
Y IPOTHOCTHYECKYIO (DYHKIUY;

c(OPMHPOBAHHOCTh YMEHHI XapaKTepu30BaTh 3JEKTPOHHOE CTPOCHHE
aTOMOB XUMHYECKHX dJeMeHTOB 1—4 mnepuonoB llepuonnueckoit cucTteMsl
xumudeckux snemeHToB JI. M. MenneneeBa, MCHONb3ys MOHATHA «S-, P-, d-
AJIEKTPOHHBIE opouTanu, «QHEPreTUYECKUe YPOBHI, OOBSICHATH
3aKOHOMEPHOCTH M3MEHEHHS CBOWMCTB XMMHMUYECKUX JIEMEHTOB M MX COEIMHEHUMI
1o nepuoaaM u rpynnam llepuonnueckon cuctemMpl XUMUYECKHX 351eMeHTOB [1. U.
Menneneena;

chOpPMHPOBAHHOCT, YMEHUW  XapaKTepu3oBaTh (OMHUCHIBATH)  OOIIHE
XUMUYECKAE CBOWCTBA HEOPraHMYECKUX  BEIIECTB  pa3IMYHBIX  KJIACCOB,
NOATBEP)KIATh CYIIECTBOBAHUE TIE€HETHYECKOM CBA3M MEXKIYy HEOPraHU4eCKUMU
BEILECTBAMH C [TOMOIIIbIO YPABHEHHUM COOTBETCTBYIOIIUX XUMUUYECKUX PEaKLIU;

c(OpPMHPOBAHHOCTh YMEHHS KJIACCU(UIHUPOBATH XMUMHYECKUE PEAKIUU IO
pa3IuYHBIM IPU3HAKaM (YUCIY M COCTaBy PEarupyrollyX BEIIECTB, TEIJIOBOMY
ahdexTy peaknuu, U3MEHEHUIO CTETeHEW OKHUCIICHHS JJIEMEHTOB, 0OpaTUMOCTH
peaKiK, YYaCTHIO KaTaau3aTropa);

c(OpPMHPOBAHHOCTh YMEHUM COCTaBJSATh YpPaBHEHHUS pPEaKUUd pa3IUYHbIX
THUIIOB, MOJHBIE U COKPAUIEHHBIE YPABHEHMS PEAKIIMii HOHHOTO 0OMEHa, YYUThIBas
YCIIOBHSL, IPY KOTOPBIX 3TH PEAKLIUHU UAYT 10 KOHIIA;



cOPMHUPOBAHHOCTh YMEHUN TMPOBOJUTH PEAKIMH, MOJATBEPKAAIOIINE
KAueCTBEHHBIM COCTaB pPAa3jUYHbIX HEOPraHMYECKUX BEIIECTB, PACIIO3HABATH
OTIBITHBIM MYTEM MOHBI, IPUCYTCTBYIOIIKME B BOJHBIX PACTBOPAX HEOPraHUYECKUX
BEILECTB;

c(OPMUPOBAHHOCTh ~YMEHHMHM PACKpPBIBATh CYIIHOCTh  OKHUCIUTEIHHO-
BOCCTAHOBUTEIBHBIX PEAKIUNA MOCPEACTBOM COCTABJICHHS AJIEKTPOHHOIO OajaHca
ATUX PEaAKIUM;

c(hOpPMHPOBAHHOCTh YMEHUHN OOBSICHATH 3aBUCHUMOCTh CKOPOCTH XHMHYECKOM
peaKIuu OT Pa3INYHBIX (AKTOPOB; XapaKTep CMEIICHUS XMMHUUECKOTO PaBHOBECHS
B 3aBUCUMOCTH OT BHelIHero Bo3aenctus (mpunuui Jle [latense);

chOpPMHPOBAHHOCTh YMEHUW XapakTEepU30BaTh XWMUYECKHE IIPOIECCHI,
JIekKaIMe B OCHOBE IMPOMBIIUICHHOTO MOJYYEHHUS] CEPHOM KHCIIOTHI, aMMHakKa, a
Takke C(HOPMUPOBAHHOCTH MPEACTABICHUM OO0 OONIMX HAYYHBIX MNPUHIUINAX U
HKOJIOTHYECKUX MPOOJIEMAaX XUMUYECKOTO IIPOU3BO/ICTBA;

c(hOpPMHUPOBAHHOCTh YMEHHUI NPOBOJUTH BBIYKMCICHUS C MCIOJIb30BAHUEM
MOHSTHUSL «MaccoBasi JI0Jsl BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOILIEHUN Ta30B
IpU XUMHYECKUX PEaKIIUsIX, MacChl BEIIECTBA WM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BELIECTBA, Macce WK OOBEMY OJHOrO U3 YYACTBYIOUIMX B PEaKUUU
BEILECTB, TEIJIOBOro 3((eKTa peakluud Ha OCHOBE 3aKOHOB COXPAHEHUS MacChl
BEILIECTB, IPEBPAIIEHUS U COXPAHEHUS SHEPTUU;

c(hOpMHPOBAHHOCTh YMEHUM COOJIO/IaTh MPABUIIA TTOJIH30BAHUS XUMHUECKON
MOCy/Iol U J1TabOpaTOpHBIM O0OpPYJOBAHHUEM, a TaKXKe IMpaBwia OOpalieHus ¢
BEILIECTBAMU B COOTBETCTBUHM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1a0OPATOPHBIX
XUMHUYECKUX OIBITOB;

c(OpPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH U BBHIMOJHATh XUMUYECKHM
AKCHEPUMEHT (pa3yioKEHUE MEPOKCUAA BOAOPOJA B MPHUCYTCTBUU KaTaau3zaTopa,
ONpEJENeHNEe Cpeabl pPacTBOPOB BEHIECTB C TMOMOLIBIO  YHUBEPCAIBHOTO
WHJMKATOpa, BIUSHUE PA3IUYHBIX (PAKTOPOB HA CKOPOCTh XMMHUYECKON peaKIluu,
peakiuu MOHHOTO OOMEHAa, KayeCTBEHHBIE peakIMu Ha cynbdaT-, KapOoHAT- U
XJIOPUI-aHUOHBI, HA KaTHOH aMMOHHS, PEIIEHHUE SKCICPUMEHTAIBHBIX 3a7ad TI0
TeMaMm «Metaiey U «Hemeramib»y) B COOTBETCTBHHM C TPAaBWIAMH TEXHUKU
0e30MacHOCTH MPU OOpAIlEHUH C BEUIECTBAMHU M JJA0OPATOPHBIM 000pYAOBaHUEM,
NPEACTABIATh PE3YJbTaThl XMMHUYECKOTO OJKCIIEpUMEHTa B (opme 3amucu
ypaBHEHUN COOTBETCTBYIONIUX peaKuii W (OpMYITUPOBATh BBHIBOJLI HA OCHOBE
ATUX PE3yJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAJIM3UPOBATh XHUMHUYECKYIO
uH(pOpMAIMIO, TMOJy4aeMyl0 U3 pa3HbIX HCTOYHUKOB (CpEIACTBA MacCOBOM
KOMMYHUKaIu, IHTepHeT 1 ApyTHX);



chOpMUPOBAHHOCTh ~ YMEHHMH  cOOJIOJaTh  TIpaBUJia  AKOJOTHYECKHU
1esecoo0pa3HoOro TOBEICHUS B OBITY W TPYIOBOH JACATEILHOCTH B IEJIX
COXpPAaHEHHsSI CBOETO 3JI0POBbSI M OKPY’KAIOIIEH MPUPOJHOM Cpelibl, OCO3HABATh
ONACHOCTh BO3JCUCTBUS HA KUBBIE OPTAHU3MBI OINPEICIEHHBIX BEIIECTB, TOHUMAs
cmbicn mokasarens [I/JIK, moscHATe Ha mpuMepax CcHocoObl YMEHBUICHHUS U
MPEIOTBPAICHUS X BPEIHOTO BO3/ICHCTBUS HA OPraHU3M YEJIOBEKA;

JUIs OOYYaroIIUXCsl ¢ OTPpaHUYEHHBIMU BO3MOKHOCTSIMH 3JI0POBbSI: YMEHHE
MPUMEHATh 3HAHHWS 00 OCHOBHBIX JOCTYIHBIX METOJAX TO3HAHUS BEIIECTB M
XAMHWYECKUX SIBJICHUN;

JUISL CIEMBIX W CHA0OBHASIIUX OOYYaIOMMXCSA: YMEHHE HCIIOIh30BaTh
penbedHO-TOUeUHYIO crcTeMy oOo3HaueHui JI. bpaiins nms 3amucu XMMUYECKHX

dbopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIACC
KounyecTBO 4acoB DJIeKTPOHHbIE
HauMenoBanue pa3aesoB M TeM (uudpoBbIe)
Ne i/ P Konrpouabnsie IIpakrnyeckue op
NPOrpamMmbl Bcero o0pa3oBaTte/ibHbIE
padoTshI padoThI
pecypcsbl
Pa3znen 1.Teopernueckue 0CHOBBI OPraHMYeCKOM XMMHUH
[Ipenmer oprannyeckoit xumun. Teopus
. http://school-
1.1 CTPOCHHUS OPTAaHMYECKUX COSAMHEHUN A. 3 :
collection.edu.ru/
M. bytneposa
Hroro mo pazueny 3
Pasznen 2.YriaeBoaopoanbl
2.1 [IpenenbHble yraeBoAOPOAbI — aJKAHbI 2 httpfechionl-
' peA yr AOPOA collection.edu.ru/
29 Henpenenbable yrieBoaoOpoabl: alKEHBI, 6 1 http://school-
' aJIKaJIueHbI, aJJKUHBI collection.edu.ru/
2.3 ApoMaTH4eCcKHe yrieBOIOPOIbI 2 htp://school-
' p 4 AOPO collection.edu.ru/
24 [IpupoiHBIE HICTOYHUKH YIIIEBOJIOPOJOB U 3 1 http://school-
' ux rnepepaboTka collection.edu.ru/
Hroro no pazneny 13
Paszgen 3.Kucnopoacoaep:kaunue oprann4eckue coeJuHeHust
http://school-
3.1 Crnuptsl. Genon 3 :
collection.edu.ru/
3.9 Anbaeruabl. KapOOHOBBIE KUCIIOTHI. 7 1 http://school-

CrnoxHble 3¢upbl

collection.edu.ru/



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

3.3 YTiueBoIpl 3 1 http://s.chool-
collection.edu.ru/
Wroro no pazueny 13

Pa3nes 4.A30Tconep:kamme opraHu4ecKue coeMHEeHn s

4.1 AMUHBI. AMUHOKHCIOTHL. benku 3 hitp://school- ://S.C hool-
collection.edu.ru/
Hroro o pazneny 3

Pa3pnen S.BbicokOMOJIEKY IS PHbIE COCUHEHUS

http://school-

5.1 [Tnactmaccel. Kayuyku. Boiokna 2 collection.edu.ru/

Hroro no pazgeny 2

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2



http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/
http://school-collection.edu.ru/

11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
HaumMmeHoBaHHe pa3iesioB U TeM (uudpoBbie)
Ne n/m P Kontpoabnbie IIpakruueckue p
NporpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTshI padoTshI
pecypchbl
Pa3zgean 1.Teopernueckue 0CHOBbI XUMHH
Crtpoenue atomoB. [lepuoanueckuii 3akoH http://school-

11 u Ilepuonnueckas cucteMa XMMUYECKUX 3 collection.edu.ru/

anemenToB . 1. Menaeneera

19 Crpoenue Bemiectsa. MHOroo6pasue 4 http://school-

' BEILECTB collection.edu.ru/
http://school-

1.3 XUMUYECKUE peakluu 6 1 1 ;
collection.edu.ru/

Hroro mo pazueny 13
Pa3nen 2.Heopranu4yeckasi Xumust
http://school-

2.1 Mertabl 6 1 .
collection.edu.ru/
http://school-

2.2 Hemeramibl 9 1 1 .
collection.edu.ru/

23 CBs13p HEOPTaHNYECKUX U OPTraHUUYECKUX 2 http://school-

' BELIECTB collection.edu.ru/
Uroro no pazgeny 17
Paznen 3.Xumus 4 )Ku3Hb
http://school-
3.1 XuMus ¥ 5KU3Hb 4

collection.edu.ru/
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Hroro no pazneny 4
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HOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC

No KosnunuyectBo 4yacos

o/ Tema ypoka Beer Kontpo IpakTn JJleKTPOHHBbIE HU(PPOBHIE

. o JILHBIE yecKHe o0pa3oBaTe/bHbIE PeCypChl

padoThI padoThI
[Ipenmer opraHnyecKoil XuMuH, €€ 1 http://school-collection.edu.ru/
BO3HUKHOBEHUE, Pa3BUTHE U 3HAYCHUE
[IpencraBnenue o knaccuukanum http://school-collection.edu.ru/
opraHuueckux BemiectB. Homenkiatypa 1
(cucremaTnyeckasi) U TPUBHAJIbHBIE Ha3BaHUS
OpPraHUYECKUX BEILECTB
AJKaHBI: COCTaB U CTPOEHHE, 1 http://school-collection.edu.ru/
TOMOJIOTMYECKUH PsijL
Teopus cTpoeHns OpraHMYECKUX COEIUHEHUM 1 http://school-collection.edu.ru/
A. M. bytniepoBa, €€ OCHOBHbIE TTOJIOKEHUS
MeraH u 3TaH — npocrenmue 1 http://school-collection.edu.ru/
MIPEICTaBUTENH aJTKaHOB
AJKEHBI: COCTaB U CTPOEHUE, CBOUCTBA 1 http://school-collection.edu.ru/
OTHIIEH W IPOIHJIEH — MPOCTEUIINE 1 http://school-collection.edu.ru/
IIPEICTAaBUTENN aJIKEHOB
[Ipaktrueckas padota Ne 1. «I[lomyuenue 1 1 http://school-collection.edu.ru/
STHJIEHA U U3yYEHHE €r0 CBOMCTBY
Ankanuensl. byraauen-1,3 u http://school-collection.edu.ru/
MeTunoyranuen-1,3. [lonyuenue 1
CUHTETHUYECKOTO KaydyKa 1 pE3UHbI
10 AJIKUHBL: COCTAB U OCOOCHHOCTH CTPOCHHUSI, 1 http://school-collection.edu.ru/
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TOMOJIOTUYECKHUM psAll. ALETUIIEH —
MPOCTEUIIINN MPEICTABUTEIb ATIKHHOB

Beluncnenus no ypaBHEHUIO XUMHYECKOU

http://school-collection.edu.ru/

11
peakiuu

12 Apenbl: 6eH301 U TOIy0J. TOKCHYHOCTh http://school-collection.edu.ru/
apeHOB

13 ['eHernueckas CBsI3b yrieBOIOPOJIOB, http://school-collection.edu.ru/
MPUHAICKAIUX K Pa3IMIHBIM KJIaccaM
[IpupoiHBIE HICTOYHUKH YIIJIEBOIOPOOB: http://school-collection.edu.ru/

14 MPUPOJIHBIN Ta3 ¥ MOIYTHBIE HE(PTSIHBIE Ta3bl,
He(PTh U IPOAYKTHI €€ IepepadoTKU
[IpupoaHbIe HCTOYHUKH YTIIEBOJAOPOIOB:

15 MIPUPOIHBIN a3 U NOMyTHBIE HEPTSIHBIE Ta3bl, http://school-collection.edu.ru/
He(PTh U IPOAYKTHI €€ IepepadoTKU
KontpoabHas padborta mo pasuen .

16 P P pasieiy http://school-collection.edu.ru/
«YTIeBOAOPOABI»
IIpenensHBIE OTHOATOMHBIE CITUPTHIL: METAHOJI .

17 p g p http://school-collection.edu.ru/
1 3TaHoJ. BomopoaHas cBs3b
MHoroaToMHBIE€ CHUPTHI: STHICHTIIMKOIL U .

18 P http://school-collection.edu.ru/
TJIMIIEPUH
®eHOII: CTPOSHHE MOJICKYIIbI, (PU3NUCCKHE U .

19 p . y ¢ http://school-collection.edu.ru/
XUMHUYECKHUE CBOMCTBA, IPUMEHEHHE
OIHOOCHOBHBIE IIpeIeIbHEIC KApOOHOBEIE .

20 g pest P http://school-collection.edu.ru/
KHUCJIOTHI: MypaBbHHAS M YKCYCHas
IIpaktuueckasa padora Ne 2. «CBoiicTBa .

21 p p . http://school-collection.edu.ru/
pacTBOpa YKCYCHOM KHCIIOTBD)
CreaprHOBas M OJICMHOBAsI KHUCIOTHI, KaK .

22 P http://school-collection.edu.ru/

OpeACTAaBUTCIIN BBICHIUX Kap6OHOBBIX KHCIIOT
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MBpbLa Kak COJIM BBICIIUX KapOOHOBBIX

23 . http://school-collection.edu.ru/
KHCJIOT, KX MOIOIICE ACHCTBHE
CrnosxHbie 3(hUpBI KaK MPOU3BOIHBIE

24 KapOOHOBBIX KUCIIOT. [ MAPOIN3 CIIOKHBIX http://school-collection.edu.ru/
3¢upoB

25 KHpbI: THAPOIIH3, NPUMEHEHHE, http://school-collection.edu.ru/
OuoJsiornyeckasi pojb )KUPOB
VYTIIeBOIbI: COCTAB, KIacCU(UKAITHS.

26 Baxneriive npeicTaBuTeNun: riI0K03a, http://school-collection.edu.ru/
bpykTo3a, caxaposa

27 AJbICTHIEL GOPMATLACTHA 1 AUCTAIEACTHA. http://school-collection.edu.ru/
AnteTon

28 Kpaxmai  ue;utionosa kax npupoaHbie http://school-collection.edu.ru/
MTOJTUMEPBI
KonTponbHas pabota mo pazaeny

29 «Kucnopoacoaep:xaiiue opraHnuecKue http://school-collection.edu.ru/
COCUHEHUS»

30 AMUJHBI: METUJIAMHH U aHUJIUH http://school-collection.edu.ru/
AMUHOKHUCIIOTHI Kak aM(OTepHbIE

31 OpraHUYECKHE COCANHEHUS, UX http://school-collection.edu.ru/
ouonornyeckoe 3HaueHue. Ilentuan

32 benkit kax npupozbie http://school-collection.edu.ru/
BBICOKOMOJIEKYJISIPHBIE COETUHEHUS

33 OCHOBHBIC HOHATHT XUMIHH . http://school-collection.edu.ru/
BBICOKOMOJIEKYJIIPHBIX COSUHEHUIN
OCHOBHBIE METO/IbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEAMHEHUH. http://school-collection.edu.ru/

[TnacTmacchl, kKayqykH, BOJOKHA
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11 KJIACC

KoJunyecTBO 4acoB JIeKTPOHHBbIE
Ne undgposbie
Tema ypoka Konrpoabnbie IIpakruueckue
n/n Bcero o0pa3oBaTe/ibHbIE
padoTshI padoThI
pecypchl

1 XUMUYECKU 3JIEMEHT. ATOM. DJIEKTpOHHAs 1 http://school-
KOH(UTYpalusi aTOMOB collection.edu.ru/
[Iepnoanueckuii 3axoH u [lepnoanueckas

5 CHCTEMa XUMHYECKHUX daeMeHToB JI. 1. 1 http://school-
MenieneeBa, ux CBsI3b C COBPEMEHHOM collection.edu.ru/
TEOPHEN CTPOEHUSI AaTOMOB
3aKOHOMEPHOCTH U3MEHEHUSI CBONCTB
XUMHUYECKHUX AJIEMEHTOB U UX COCIUHEHHM 110

3 rpynmnam 4 nepuojam. 3HaueHue 1 http://school-
MEPUOANYECKOT0 3aKOHA U CUCTEMBI collection.edu.ru/
xuMHu4eckux aneMeHToB .M. Menneneesa B
pa3BUTHHU HAyKH
Crtpoenue BemiecTBa. XMMHUUYECKast CBSI3b, €€ http://school

. p://school-
4 BU/JIbI; MEXaHU3MBI 00pa30BaHUS KOBAIEHTHOM 1 .
collection.edu.ru/
cBs3u. Bogopoanas cBsi3b
BanenTHOCTh. DIEKTPOOTPUIIATETHHOCTD.

5 Crenenb okucneHus. Bemecra 1 http://school-
MOJIEKYJIIPHOTO ¥ HEMOJIEKYJIIPHOTO collection.edu.ru/
CTPOEHUS
[TonsiTe 0 nUcnepcHbIX cucTteMax. IcTHHHBIE

6 M 1 http://school-

Y KOJUTOMJIHBIE pacTBOPHI. MaccoBas 10Jis -
p P A collection.edu.ru/
BEIIIECTBA B PaCTBOPE
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Knaccudukanus 1 HOMEHKIATypa
HEOpraHNYeCKNX COeTUHEHMH. | eHeTHnueckas

http://school-

7 .
CBSI3b HEOPraHUYECKHUX BELIECTB, PA3TUYHBIX collection.edu.ru/
KJIACCOB
Knaccudukanus XUuMHYeCKUX PEeaKInii B
HEOPraHWYEeCKON U OPraHu4eCKON XUMUH.
http://school-
8 3aKOH COXpaHEeHHsI MacChl BEIIECTB; 3aKOH }
collection.edu.ru/
COXPaHEHHUS U MPEBPAIICHUS SHEPTUU PU
XUMHYECKHUX PEaKIHIX
9 CkopocTtb peakiuu. OOpaTuMbIe peakiuy. http://school-
XHUMHYECKOE PAaBHOBECHE collection.edu.ru/
[TpakTuueckas paborta Ne 1. «Bnusiaue
10 a3 (baKTOPOB Ha CKOPOC http://school-
JTUYHBIX (PAaKTOPOB HA CK Th ;
P . P P collection.edu.ru/
XUMHUUYECKON peaKInmn»
OnexrponauTnueckas auccouuanus. [lonsatue
1 0 BoJiopoiHOM mokasarene (pH) pactBopa. http://school-
Peakuuu nonnoro oomena. ['maponus collection.edu.ru/
OpraHMYECKUX M HEOPTraHMYECKUX BEIIECTB
OKHCIUTENBHO-BOCCTAHOBUTEIBHBIE PEAKIIUH. htto://school
p://school-
12 [TonsiTHE 00 35IEKTPOIM3€E PACILIABOB U .
. collection.edu.ru/
pacTBOpOB coJIer
13 KonTponbhas pabota no pasneny http://school-
«Teopernyeckrue OCHOBBI XUMUK) collection.edu.ru/
Mertamibl, ux nosnoxenue B [leprnoanueckoit
cUcTeMe XuMuueckux snemenTos /1. 1.
http://school-
14 MeHnneneeBa 1 0COOEHHOCTH CTPOSHUS

atomoB. O0mue pu3nyecKkue CBONCTBa
METAJIJIOB

collection.edu.ru/
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CnnaBbl METAIIOB. DJIEKTPOXUMUYECKUH P

http://school-

15 . i
HanpsHKEHUH METAILIIOB collection.edu.ru/
XUMHUYECKUE CBOMCTBA BAXKHENILINX METAJIJIOB

16 (Hapui, Kamuii, KambLuii, MarHil http://school-

HATpHA 17071 BIIUHI, MATHUIT ;
pHit, . ’ HH, . ’ collection.edu.ru/
ATIOMUHHI) U UX COCIMHEHUM

17 XUMHYECKUE CBOMCTBA XpoMa, MEJIU U UX http://school-
COCIMHEHUN collection.edu.ru/

18 XUMHUYeCKUe CBOMCTBA IIUHKA, JKeJe3a U UX http://school-
COCIUHEHUN collection.edu.ru/
[TpakTudeckas padora Ne 2. "Pemrenue

http://school-

19 HKCIIEPUMEHTAJIbHBIX 337124 110 TEME .

" collection.edu.ru/
«MeTtamibny
Hemerannsl, ux nonoxenue B

20 [Iepnoanueckoii cucreMe XUMHYECKUX http://school-
anemenTtoB J[. 1. MenzaeneeBa u 0COOEHHOCTH collection.edu.ru/
CTPOCHHUS aTOMOB
®u3nuecKue CBOMCTBAa HEMETAIIOB.

21 AnnoTponusi HeMeTauIoB (Ha IpuMepe http:/fschool-

P PHMEp collection.edu.ru/
KHCIJIOpO/JIa, cepbl, hocdopa u yriaeposia)

99 XUMUYECKUE CBOWCTBA IaJION€HOB, CEPHI U UX http://school-
COCIMHEHUN collection.edu.ru/

93 XuMHYECKue CBOMCTBA a30Ta, hocodpa u ux http://school-
COEeTMHEHNN collection.edu.ru/

24 XHUMHUYECKUE CBOMCTBA yIIIepO1a, KPEMHHUS U http://school-

UX COeOTUHEHUN collection.edu.ru/

o5 [IpuMeHeHNe Ba)KHENIINX HEMETAJUIOB U UX http://school-
COCIMHEHUN collection.edu.ru/

26 O0001eHne 1 cucTeEMaTU3aLMS 3HAHUI 110 http://school-
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teme «Hemeramne». Beruncienus mno collection.edu.ru/
YpaBHEHUSAM XMMHUYECKHUX PEaKIHii u
TEPMOXUMHUYECKHE PACUEThI
[Ipaktuyeckas padora Ne 3. «Pemenue
http://school-
27 JKCIIEPUMEHTAIIBHBIX 33/a4 110 TEME 1 .
" | collection.edu.ru/
Hemerannsr"»
28 KoHTposbHast pabota 1o tTemam «MeTaibly U 1 http://school-
«Hemeraiutb» collection.edu.ru/
29 Heopranuueckue v opraHu4ecKue KUCIOTHI. 1 http://school-
Heopranuueckue u opraHudeckiue OCHOBaHUS collection.edu.ru/
AmMoTepHbIE HEOPTaHUYECKHE U
30 OpPraHUYeCKHE COeNMHEHUs. ['eHeTnueckas 1 http://school-
CBSI3b HEOPTaHUYECKUX U OPraHUYECKUX collection.edu.ru/
BEIICCTB
Pons xumuu B 00ecrieueHIN SKOJIOTHIECKOM,
. . http://school-
31 HYHEPTreTUYECKON U MUIIEBON O€30MacHOCTH, 1 .
collection.edu.ru/
Pa3BUTHUU MEIUITUHBI
[TpencraBienus o0 OOIMX HAYYHBIX htto:/ischool
p://school-
32 MPUHIUTIAX TPOMBIIIEHHOTO MOJTYYSHUS 1 .
P . P 7 collection.edu.ru/
BOKHEUIIINX BEIIECTB
33 UYenmoBek B MUPE BEIIECTB U MAaTEPHAIIOB 1 hitp://school-
pe Betl p collection.edu.ru/
http://school-
34 X¥MHUS U 30pPOBBE UEIOBEKA 1 .
collection.edu.ru/
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YYEBHO-METOJUYECKOE OBECIIEYEHUE OBPA3OBATEJIBLHOTO
MPOLIECCA
OBSIBATEJBHBIE YYEBHBIE MATEPHAJIBI JJISI YAEHUKA

* Xumus, 10 knacce/ O.C. 'abpuensin ba3oBbliil ypoBeHb, U3AATENBCTBO «BepTUKaIbY,
«JIpoda», Poccuiickuii yueoHuk,2019r.

Xumus, 11 xkmace/ O.C. I'aGpuensta bazoBbiii ypoBeHb, n3nateabcTBO «Beptukanby, «JIpoday,
Poccuiickuii yueOnuk,2019r.

tabmuipl: [lepuonnueckas cuctema Xxumuueckux anemenToB J[.M.MenneneeBa, Tabauna

pPaCcTBOPUMOCTH, BJIGKTPOXI/IMI/I‘-ICCKI/If/'I PAO HAIIPAKCHUA MCTAJIIIOB

METOANYECKHUE MATEPUAJIBI J1JIs1 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30BbIii-ypoBeHb.-Peanm3anusi-
TpedoBannii-OI'OC-ocHOBHOT0-00111€T0-00pa3oBaHus.-MeToiuueckoe-nocooue-Jis-

yuurtens.pdf

MUPPOBBIE OBPA3OBATEJIBHBIE PECYPCbBI U PECYPCbI CETU UHTEPHET
https://educont.ru/?utm_source=eljur

https://edu.skysmart.ru/

https://resh.edu.ru/

https://uchi.ru/

https://www.yaklass.ru/

bubmuoteka [{OK https://m.edsoo.ru/00ad9ela



https://www.yaklass.ru/
https://m.edsoo.ru/00ad9e1a
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