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MNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YPOBHE CpeTHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHUS (enepaabHOl 00pa30BaTENbHOM MPOrpaMMbl CPEIHErO
obmero o6pazoBanus (POIlI COO), mpencraBieHHbIX B DenepaibHOM TOCyJapCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusx Poccuiickoit denepanuu, peanu3yromux
OCHOBHbIE 00pa3oBaTelbHbIE MPOrPaMMbl, U OCHOBHBIX MOJIOKEHUH «CTpaTeruu pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox a0 2025 roxa» (Pacnopsbxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJOB K pa3pabOTKEe MpOorpaMMbl MO XHMHH, K OINPEIEICHHUI0 o00Ien
CTpaTeruu 0O0y4eHHusl, BOCIUTAHUS U Pa3BUTHUS OOyJarOIIMXCsl CPEACTBAMHU y4eOHOTO IpeameTa
«Xumus» st 10—11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUS H
TpeOOBaHU K YPOBHIO IOJITOTOBKHU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliM, SBISIETCd HEOTbEMJIEMOM 4YacThlo HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIOIMM STallOM peaju3alliid Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONW CHUCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcs MO3HAHMs 3aKOHOB MPHUPOJIbI, (JOPMUPOBAHUS MUPOBO33PEHUS U OOIIEH KyIbTyphI
YelloBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOTO OTHOIIEHHMS K CBOEMY 3JI0pOBBIO U
MpUpOAHON cpere. Peanusyercs xumuueckoe oOpa3oBaHue 00OydyaroUINXcs Ha YPOBHE CPEIHETO
obmrero oO0pa3oBaHUsI CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUsS», COJEpPKaHHUE U TOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe MO XHMUH C Y4€TOM CHEUU(PHUKHM HAyKd XUMHUH, €&
3HAa4eHHUs B MO3HAHUM MPHUPOJIBl U B MAaTEPHATIBHOM KHU3HHU OOLIECTBA, a TAKXkKe C y4ETOM OOIIUX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3JEMEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
IUBWIM3AIMN, B CO3JaHUU HOBOW 0a3bl MaTepuaibHOW KyabTypbl. OHAa BHOCHT CBOW BKJIAI B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHUS, B CO3JaHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOpMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHMsI BELIECTBEHHOIO COCTAaBa OKPYXAIOLIEro MUpPA, OCO3HAHUS B3aUMOCBS3H
MEX]ly CTPOCHHUEM BEILECTB, UX CBOMCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMmoIeicTBYs C JpyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON 4YaCThbI0 MHPOBOH KYJIbTYpbl, HEOOXOJMMBIM YCJIOBHUEM YCIIEIIHOTO TpyAa U
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTesbHas, KaK Hayka
BBICOKUX TEXHOJIOIMH HallpaBlieHa Ha pELICHHE INI0OANbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJIOBEUeCTBA — CBIPbEBOM, SHEPreTHYECKOM, MUIIEBON, 3KOJIOIMYECKOM O€30IacCHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBMM ¢ OOmMMM LEISIMM M NPUHLUIAMM CpelHero oOmiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xnaccsl, 6a30Bblil ypOBEHb U3yU€HUs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM JJIs
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHUS B JKU3Hb COLIMYMA,
IPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XHUMUs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeOpraHMYecKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEpKaHUs KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0A30BOM HAayKU: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XMMHUH (C BKITIOUEHHEM
3HaHUH U3 o0lIel XMMHM) U OopraHndeckol xumuu. dopmMupoBaHUe JTaHHON CHUCTEMBbl 3HAHUN
IpU HU3y4EHUU MpenMeTa 00ecreyrBaeT BO3MOXHOCTh PAcCMOTPEHHsT BCErO0 MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 HeopraHmueckas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 10 XUMHH HA OCHOBE CHCTEMHOTO MOJX0Ja K W3YYCHHUIO
yuyeOHOro Martepuana u oOyCJIOBJIEHa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUI Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEILECTBA
paccMaTpuBalOTCS Ha YpOBHE KJIACCHUUECKON TEOPHHM CTPOEHMS OPraHMYECKUX COEIMHEHUH, a
TaKKe HA YPOBHE CTEPEOXMMHUYECKUX U AJICKTPOHHBIX MPEACTABICHUI O CTPOCHUU BEIIECTB.
Ceenenusi 00 M3ydaeMbIX B KypCE€ BEILLECTBaX AAIOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CIIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHWN. B Kypce OpraHMYecKOW XUMHUH IOJTy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHUs IEPBOHAYAIbHBIC
MIPEJICTABJICHHSI O XUMUYCCKOU CBSI3H, KIACCH(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWVCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEAKIINU.

[Tox HOBBIM YIJIOM 3peHHsI B TpeaMeTe «XuMus» 0a30BOTO YpPOBHS paccMaTpHUBAETCs
U3Y4YEHHBI Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHHMs TEOPETUUECKUH MaTepuanl u
(haKkTOJIOTHUECKHE CBEJCHUS O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mmast ¥ HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCS] BOBMOKHOCTh OCO3HATh
3HAYEHUE MEPUOJUYECKOTO 3aKOHAa C OOIIETEOPETUYECKMX W METOJI0JOTMUECKUX TMO3UIIMH,
riIy0Xe IMOHATh HCTOPUYECKOE H3MEHEHHE (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromeit 1o
0OBSACHSIONIEH U TPOTHO3UPYIOIIEH.

Envnas cucrema 3HaHWK O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIUIX, UX CYIIHOCTA ¥ 3aKOHOMEPHOCTSIX TPOTEKAHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB anemMeHTaMu COJAEpKaHUS, HWMEKOLUMU
KyJIbTYpOJOTHYECKAM W TIPUKJIQJTHOW XapakTep. OTH 3HAHHUS CHOCOOCTBYIOT IMTOHUMAHHIO
B3aMMOCBSI3W XUMUU C JAPYTMMH HayKaMH, PAacKphIBalOT €€ pOJb B TI03HABATCIILHOW W
MPAKTUYECKON JesTeIbHOCTH YeJNIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpoOIEcCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPUIIOKEHUH XUMHUH, TTOMOTAIOT BBITYCKHUKY
OPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAUYUMBIX MpOoOJIeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHSATH €€ JUIsl MOMOJIHEHUs 3HAaHUM, pelieHus
VMHTEJUIEKTYAJIbHBIX M 3KCHEPHUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B memnoM coxaepxanue
yueOHOro npenMera « XUMUsS» JaHHOTO YPOBHS M3y4EHHUS] OPUEHTHPOBAHO Ha (GOPMUPOBAHHE Y
oOyyaroumxcss MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO0 U OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOICTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUN ITyTEM 3KCIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYHM MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU IPEANOCHLUIKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MpOoOieM, a Takke MpodiemM cOepexeHus
SHEPreTUYECKUX PECYPCOB, ChIPbs, CO3/IaHUsI HOBBIX TEXHOJIOTHIl U MaTEpUaJIOB.

B mmane pemeHus 3amad BOCHUTAHHS, pPAa3BUTHS W COLUAIM3ALMU  OOYJarOMIMXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPEAEJICHUIO COJEpPKaHUs U TOCTPOEHUS
npeaMeTa mperycMaTpuBaioT (OpPMHUpPOBaHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBHUI, MMEIOMINX
0a30Bo€ 3HAUCHUE I PA3IUYHBIX BUJIOB JACSITEILHOCTH: PEIICHHS TPoOieM, MONCKa, aHaTu3a U
00paboTkn wuHGOpPMAIUK, HEOOXOMUMBIX [UIS TPHOOPETCHHUS OMbITa IPAKTUYECKOH U
HCCIIEA0BATENbCKOM IEATEIbHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B IO3HAHUU XHUMUHU.

B mpakTuke npenoiaBaHus XMMHUH KaKk Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o0pa3oBaHusl, TMPU  ONPENEICHUH COJepKaTeIbHOU
XapaKTEePUCTUKU LEJIeH H3ydyeHUs MpeaMeTa HalpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTHU
TPaIUIIMOHHO TpHu3HAéTcss (GOpPMUPOBAHHWE OCHOB XUMHUYECKOW HaykM Kak oOnactu
COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUYECKOW [EATeNbHOCTH YEeJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAMYECKOW TOYKM 3pEHUS TakKOM MOJIXOI K
ONIPENICTICHUIO LIeNIeH U3YUYEeHUSI TIPEIMETa SABJISIETCS BIIOJHE OMPaBIaHHBIM.

CornacHO NaHHOW TOYKE 3pEHMS TJIABHBIMHU LEJISAMH W3Y4YeHHs MNpeameTra «XuMUsD» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:



e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAHUN Kak BaXHEHIIEW COCTaBISIONICH
€CTECTBCHHO-HAYYHON KapTHHBI MHUPA, B OCHOBE KOTOPOH JieXKaT KIIFOUEBBIC MOHSITHS,
(dyHIaMEHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MMOHMMAHHE CYIIHOCTU JOCTYNHBIX OOOOIIEHHH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C HCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHuE M pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX ITO3HAHUS BEIIECTB U
XUMHYECKUX PEAKIUi, HEOOXOMUMBIX IS TPHOOPETECHUSI YMEHHUI OPUEHTUPOBATHCS B
MHUpE BEIICCTB U XUMUYECKHUX SBJICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTUICCKON H
MOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHUH U CIOCOOOB JESITEIBHOCTH, CBS3aHHBIX C HAOJMIOJEHUEM W
OOBSICHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COONIO/IEHHeM IMpaBwil 0e301acHOro
oOpaleHus ¢ BeIeCTBAMH.

Hapsiny ¢ atum, conmep:kaTenbHasi XapaKTepUCTHKA IeJIed U 3aJa4 U3y4eHHs TIpeIMeTa B
MpOrpaMMe 0 XUMHUHU YTOYHEHA  CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPHTETAMHU
B cHcCTeMe cpenHero ooOmiero oOpazoBaHus. CerojHs B MPENOJaBaHUW XUMHH B OOJbIIEH
CTCTICHH OTMAETCS TPEINOYTCHUE MPAKTUYCCKOW KOMIIOHEHTE COJIEpKaHusi oOydeHwus,
OPUEHTHUPOBAHHOM Ha TIOJATOTOBKY BBIITYCKHHKA OO0IIe00pa30BaTEeIbHON  OpraHU3allny,
BIIQJICIONIEr0 HE HA0OpOM 3HAHWU, a (PYHKIIMOHAIBHOW T'PaMOTHOCTBIO, TO €CTh crocobaMu u
YMEHHUSMHU aKTUBHOTO TIOJYYCHHS 3HAHWUH W NMPUMEHEHUS WX B PEATBHOW KU3HU JUIS PEIICHUS
MIPAKTUYECKHUX 3a/1a4.

B cBsI3M ¢ 3THM TpH HM3YYCHHH TIpeaMeTa «XHUMHS» JIOMUHUPYIOIICC 3HAuCHUE
MIPHOOPETAIOT TaKue IIeNIN U 3aa4u, KakK:

aganTamnus  OOy4yarolmMXCs K  YCIOBHSM  JIMHAMHYHO  Pa3BUBAIOIIETOCS MU,
(dbopMHUpOBaHHE HWHTEIJIEKTYyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K caMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TIPUHSATHIO TPaMOTHBIX pEIIEHHH B KOHKPETHBIX
KU3HEHHBIX CUTYallUsX, CBSA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHre y OOYYaIONMUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHIIUH),
HMMEIOLIUX YHHUBEPCAIbHOE 3HAUCHUE I PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: pEIICHUs poodiieM,
MOMCKa, aHanu3a W 00paboTku wWHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NesITeNIbHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B MO3HAHUM XUMHH, a TAaKKe JJS OLEHKH C
MO3UIUI IKOJIOTUYECKOI 6€30MacCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMUYECKHUX MTPOLIECCOB
Ha OpraHMU3M 4YeJIOBeKa U MPUPOJHYIO CPELy;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyuarouuxcs: CrIocOOHOCTH CaMOCTOSITENIbHO TNMPUOOpEeTaTh HOBBIE 3HAHUSA 10 XUMUU B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMU, UCIIOIb30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl IOVCKA U aHalln3a YUeOHOW U Hay4yHO-TOMYIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHUS;

(dhopMHpOBaHKE U Pa3BUTHE Y OOYUYAIOUINXCS aCCOIMATUBHOIO U JIOTUYECKOTO MBIIIJICHHUS,
HaOMOATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH MJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCIIUTaHHE Yy oOOydaromuxcs yOeKIEHHOCTHM B TYMaHHCTHYECKON HAmpaBlIEHHOCTU
XUMHH, €€ BaXHOW pOIM B  pElIEHWH TI00aJbHBIX MPOOJIEM  PAIMOHATBHOTO
MIPUPOIOTIONE30BAHMUS, TOMOJTHEHHUSI SHEPTeTUYECKHX PECYpPCOB M COXpPaHEHUS MPHUPOJIHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpPEKHOTO OTHOLIEHHS K TMPUPOJAE U CBOEMY
3JI0POBBIO, @ TAKXKE€ MPUOOPETEHHS OMbITa UCIOJIL30BAHUS MOJYYEHHBIX 3HAHUHN IJIS IPUHATHUS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yueOHOM mnaHe cpemHero ooOiero oopazoBaHus mpeaMeT «Xumus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeaMeTHON 06macTn «EcTecTBeHHO-HAYUHBIE PEAMETHI.



OO1mee yuCiIo YacoB, OTBEAEHHBIX I M3YUCHHUs XUMUHU, Ha 0A30BOM yPOBHE CPEIHErO
obmiero odpaszoBanusi, coctarisier 68 dacoB: B 10 xmacce — 34 gaca (1 gyac B Hememo), B 11
kiacce — 34 yaca (1 yac B Heziemio).



COJAEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKOl XUMHH

[Ipenmer oprannueckoil XUMHUU: €€ BOSHUKHOBEHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHUs opraHuueckux coequHenuit A. M. byrieposa,
e€ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYIBI OpPraHUYEeCKUX BeEHIeCTB. | omosorus,
nzoMepusi. XUMHUYECKas CBS3b B OPraHU4YECKUX COSAUHEHUSIX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux  BemlectB.  HomeHkiartypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHUAJIbHBIE Ha3BaHUS Ba)XHEHIINX
MIpe/ICTaBUTENEN KJIACCOB OPraHNYECKUX BEIIECTB.

DKCclepUMEHTAIbHBIE METO/Ibl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHalaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaONIOIEHUEe M ONHMCAHWE JEMOHCTPALMOHHBIX OINBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIIECTB IIPU HAarpeBaHuU (IJ1aBjieHue, 0OyriiMBaHUe U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHA pAx. MeTaH W 3TaH — MNpocCTeHimne
MIPE/ICTAaBUTENN aJIKaHOB: (PU3MYECKHEe M XUMHYECKHE CBOWCTBAa (peakiuH 3aMelleHus u
rOpeHUs ), HaX0Xk/IeHNE B IPUPO/IE, MOTYYeHNE U TPUMEHEHHE.

AJKEHBI: COCTaB U CTPOECHHE, TOMOJIOTHYECKHUI pAl. DTWIECH U MPONMWIEH — MPOCTEUIINE
MPE/ICTAaBUTENIN aJKEHOB: (PU3MYECKHEe W XUMHUYECKHE CBOMCTBA (peakiuu TUIPUPOBAHMUS,
raJIoreHUPOBAHUS, THIPATALlM{, OKHCIECHUS U MOJIMMEPU3aLUN), TOJyYeHUE U IIPUMEHEHHE.

Ankamuensl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U PEe3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYECKUW psia. AICTHICH —
MPOCTEHINIA TTPEACTaBUTEND AJTKUHOB: COCTaB, CTPOCHHUE, (DU3NIECKHE M XMMUYECKHUE CBOMCTBRA
(peakuuy ruIpUpOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), TOTYyICHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4YE€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noayienue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTmyeckas CBA3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUICKALMMH K pa3JInuHbIM KjlaccaMm.

[IpupoaHble UCTOUHUKU YTIIEBOAOPOI0B. [IprpoaHblil ra3 u momnyTHble He(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYeckuii, KaTadTUTHUECKUi), muposus. [IpoaykTel nepepaboTku HePTH, UX TPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroib U MPOIyKTHI €ro nepepaboTKy.

DKCHepUMEHTaIbHbIE METObl U3YUYEHHUs BEIIECTB M UX MPEBPALICHUI: O3HAKOMJICHUE C
oOpa3lamMu MmiacTMacc, KaydykoB U pe3uHbl, kKoJulekuuu «Heptb» u «YT0lb», MOJENMpOBaHue
MOJIEKYJ YIJIE€BOJOPOJIOB M TaJOr€HONPOU3BOAHBIX, IPOBEIEHHE NPAKTUYECKON paloThI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBa
HCXOJIHOTO BEIIEeCTBAa WJIM MPOJYKTa pEaKkIHMM IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BELIECTB MM MPOJTYKTOB PEAKLIUH).

Kucaopoaconep:xamme oprannyeckue coeiHHEHUs!

[IpenenvHble OAHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMHYECKHE CBOWCTBA (PEakIMu C aKTUBHBIMU METalIaMH, TalloT€HOBOJIOPOJAAMHU, TOPEHUE),




npuMeHeHne. BoaopoiHele CBSA3M MEXIy MOJIEKYyJaMHu cuproB. JlelicTBUe METaHOJIa U 3TaHOJIa
Ha OpraHMU3M 4YeJIOBEKa.

MHOroaToMHbI€ CHOHPTHL. OTHICHIJIMKOIb W TIUIEPUH: CTpOoeHHE, (U3NYeCKue u
XMMHMUYECKHE CBOMCTBA (B3aMOAEHUCTBHE CO IIEJTOUYHBIMU METAJUIAMH, KAUECTBEHHAs pEaKLIUs Ha
MHOTOAaTOMHbIE CHuUpThl). JleiicTBue Ha opraHu3sM uesoBeka. [IpuMeHeHHe TiuLepuHa U
STUJICHTJIUKOJIS.

@DeHo: CTpOEHHE MOJIEKYJbl, (U3NYECKHME U XUMUYECKue cBoiicTBa. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anbrerunpl M kemonwvl. DopManbAETHi, aUETAIbICTU]: CTPOEHHUE, (QU3UUYECKHE U
XMUMHMUYECKHUE CBOWCTBA (PEaKLMM OKHCIEHUS U BOCCTAHOBJICHMS, KAaU€CTBEHHBIE DPEAKIIMH),
[IOJIyY€HUE U IIPUMEHEHHE.

OAHOOCHOBHBIE MpeneibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYyCHash KUCJIOTHI:
CTpoeHue, pU3nYecKre 1 XUMHUYECKHE CBOMCTBA (CBOMCTBA, 00MIKeE Ul KJ1acca KUCIIOT, PEaKIHs
sTepuduKanum), MoJiyyeHHe U mnpuMmeHeHue. CreaprHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MIPEICTAaBUTENN BBICIIUX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIMX KapOOHOBBIX KHCIOT,
HX MOIOLIEE ACUCTBHE.

CnosxHble 2pUpbI KaKk MPOU3BOJAHBIE KApOOHOBBIX KUCIOT. ['MAPOIIN3 CIHOKHBIX FPUPOB.
AKupsl. I'maponus xupos. [Ipumenenne xupoB. bruosornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U TIOJIMcaxapusl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (U3NYECKHe U XUMHUYECKUE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcunoM Mmeau(ll), oxucieHne aMMuadyHBIM PacTBOPOM
okcuna cepebpa(l), BoccTaHoBiIeHHE, OpoOKEHHE TJIIOKO3bl), HAXO0XJAEHHE B MPUPOJIE,
npuMeHeHue, onosornueckast poib. ortocuntes. PpykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nemmonosa kak npupoanbsie noaumepbl. CTpoeHue Kpaxmasia U LEUTIOI03bI.
Ouznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIPOIN3, KAUeCTBEHHAs PEAKIIHs C HOJA0M).

DKcriepuUMEHTAIbHBIE METOJbl W3YYEHHs BEIIEeCTB M MX MPEeBpalleHUi: MpPOBEACHUE,
HaOIOJIeHNEe W OMMCAaHHWE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHUPTOB, KAayeCTBEHHbBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIeHHe 3TaHoia okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojeicTBre raunepuHa ¢ ruapokcuaom wmemau(Il)), ampaernmoB (okucieHue
aMMHa4YHBIM pacTBopoM okcuaa cepeopa(l) u ruapoxkcumom wmemu(Il), B3ammoneiicTBue
KpaxMaja C HOJIOM), IPOBEJIEHUE IPAKTHUECKONW paldOoThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3agaun.

Boluricnenuss 1o ypaBHEHHIO XMMHUYECKOM peakuuu (Maccel, 00bEMa, KOJIUYECTBA
UCXOJHOTO BEIIeCTBa WM NPOAYKTa pEaklUMU MO HU3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTCcoepKale OpraHndeckie CoOeqMHEHMUS.

AMUHOKUCIOTBI Kak aM(pOTEepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha MpuMepe TIulKHA). buonoruueckoe 3HaUYeHHE
aMuHOKHCIOT. [lenTumpl.

benku kak mpupoiHble BBICOKOMOJEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas U
TpeTUYHasi CTPYKTypa OenkoB. XHUMHUECKHE CBOWCTBA OEJIKOB: THUIPOJU3, JIeHATypalus,
Ka4eCTBEHHbIE PEAKIIUU Ha OEJIKH.

DKclepUMEHTAIbHbIE METOJIbl M3YUEHHsI BEIIECTB M UX IpPEBpalleHUi: HaOIroeHUue U
OMMCAaHHE JEMOHCTPALIMOHHBIX OIBITOB: JEHATypauus OENKOB MpH HarpeBaHWH, LBETHHIE
peaxiuu OeIKoB.

BbicokoMoieKkyIsIpHbIE COeANHEHH

OCHOBHBIE TOHATHS XUMHHM BBICOKOMOJIEKYJSIPHBIX COEIMHEHUN: MOHOMEp, MOJUMEp,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3aLMU, CPEeIHsAs MOJEKylaspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSIMHEHUH — MOJIMMEPHU3aLUs U MOJTUKOH ICHCAIUS.



OKCIIepUMEHTAJIBHBIE METO/Ibl M3YYEHUsl BELIECTB U MX MPEBPAILEHUI: 03HAKOMJIEHUE C
o0pa3iaMu NpUpPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAY4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d IIPU M3ydeHHUU opraHumdeckoil xumuu B 10 knacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BaHUE KaK OOLIMX eCTECTBEHHO-HAYYHBIX MOHATHH, TaK H
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJIEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHA: SBJICHUE, HAy4YHBIH (AT, TUIOTE3a, 3aKOH,
TEOpHs, aHaJiW3, CHHTE3, KIacCUPHUKAIMs, TMEePUOAUYHOCTh, HAOIIOJACHNUE, W3MEpEHHE,
SKCIEPUMEHT, MOJIETTUPOBAHUE.

®dusznka: MaTepusi, SHEPrus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIA, SHEPTeTUYECKUI YPOBEHb,
BEIIECTBO, TEJNO, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PM3MUECKUE BEITUYMHBI U €AUHUIIBI
UX U3MEPEHUS.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BeIIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKU aKTUBHbIE BellecTBA (OENKU, YIIIEBObI, KUPbI, PEPMEHTHI).

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MT0JIE3HBIE CKOTIAEMBbIE, TOTUIUBO, PECYPCHI.

TexHonorus: muIIeBble MPOIYKTHI, OCHOBBI PAllMOHATBHOIO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE NpenapaThl, MaTEpPUaIbl U3 UICKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC

OBIIASA N HEOPTAHUYECKASA XUMMUSA

TeopeTnyeckne 0CHOBbI XUMHUH

XUMHYEeCKUH dieMeHT. AtoM. Sapo aroma, HW30TONBI. OJEKTpOHHAs 000JI0YKa.
DHepreTUYecKue ypoBHH, MOAYPOBHU. ATOMHBIC OpOUTaIH, S-, p-, d- AmeMeHTh. OCOOCHHOCTH
pacnpeziesieHus: 3JIEKTPOHOB MO OpOUTAIsIM B aToMaxX 3JE€MEHTOB MEPBBIX YETHIPEX MEPHOJIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

[Tepuonnueckuii 3akoH u Ilepuomuueckass cucrema xuMuueckux osnementoB . .
MenpeneeBa. CBs3b mepuoOAMYECKOT0 3akoHa u [lepuonnyeckoil CHUCTEMBI XHUMHYECKHX
anementoB [[. M. MenpaeneeBa ¢ COBpEMEHHOW TEOPUEH CTPOCHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHUX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
0 Tpynnam M nepuojiaM. 3HadeHHue NepUoJUUECKOT0 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHnue BelecTBa. XUMHUYECKas CBS3b. BuAbBI XUMUYECKOW CBs3W (KOBaJeHTHas
HEMnoJIApHas U TOJspHasi, MOHHAsA, MeTauimyeckas). MexaHu3mbl oOpa3oBaHMs KOBaJCHTHOU
XMUMHUYECKON CBs3U (OOMEHHBIH M JTOHOPHO-aKIENTOpPHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DneKkTpooTpULaTeNbHOCTh. CTeneHb OKUcieHus. FIOHbl: KAaTHOHBI U AHUOHBI.

BemecTBa MONEKyASIPHOTO U HEMOJEKYISPHOIO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BEIIECTBA. TUIMBI KPUCTAJUIMUECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THUIA
KPUCTAIUIMYECKON PEIIETKHU.

[TonsiTie o aucnepcHbIX cucTemMax. MICTHHHBIE U KOJUIOMAHBIE pacTBOpBL. MaccoBas 0
BEILIECTBA B pacTBOpE.

Knaccudukanuss HeopraHmdeckux coeauHeHud. HomeHknmatypa HeopraHWYecKHX
BellecTB. ['eHeTnueckass CBSI3b HEOPraHWYECKHUX BEIIECTB, MPUHAMICKANIUX K PA3TUYHBIM
KJIaccaM.

Xumuyeckas peakius. Krnaccudukanus XUMUYECKUX pPEaKIMil B HEOPraHUYEeCKOH u
OpraHMYEeCKOM XUMHH. 3aKOH COXpPaHEHUs MACChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS
SHEPTrUM MPU XUMUUYECKUX PEAKIIMSIX.

CkopocTh peakiuu, €€ 3aBHCHUMOCTh OT Pa3NIUuHbIX (PakTopoB. OOpaTUMbIE peakiuu.
Xumuyeckoe paBHOBecue. @akTOpPbl, BIUSIOIINE HAa COCTOSHUE XHUMHUUYECKOIO pPaBHOBECHS.
[Tpunnun Jle larense.



DnexTponuTHueckas aucconuaiysa. CuibHbIE W Ca0bie AMeKTpoiuThl. Cpena BOIHBIX
pacTBOPOB BEIIECTB: KHUCJIAsA, HEUTpaIbHAas, IIeJI0OUYHAS.

OKHCIIUTENHbHO-BOCCTAHOBUTEIbHBIEC PEAKIIUH.

DKCHepUMEHTAIbHBIE METOJbl M3yY€HHUs BEHIECTB M MX IPEBPAIICHUN: JIEMOHCTpaIus
tabmun, «[lepuoanyeckas cuctema xumudeckux snemeHtoB J[. M. MenneneeBa», u3ydeHHE
MOJIEJIe KPUCTAJUIMYECKUX pemETOK, HaOMI0/IeHHe M OIUCAaHUE JIEMOHCTPAIIMOHHBIX U
mab0paTOPHBIX OIBITOB (Pa3joKEHHE TEPOKCUAA BOJOPOJAa B TPHUCYTCTBHH KaTallM3aToOpa,
OTIpe/IeJICHUE CPellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MPOBEIEHHE MPAKTHUYECKOW paboThl «BrusHUE pa3nuyHbIX (aKTOPOB Ha
CKOPOCTb XUMHUYECKON PEAKLIUW.

Pacuérnbie 3amaun.

Pacuérel mo ypaBHEHUAM XUMHUUYECKHX PEAKIIANA, B TOM YHCIIE TEPMOXUMUUYECKUE PACUETHI,
pacy€ThI ¢ UCTIOIB30BAHUEM TOHSATUS «MACCOBAsI IOJISI BEIIIECTBAY.

Heoprannueckasi xumust

Hemeramnsl. Ilomoxxenune HemeramioB B Ilepuoanyeckoil cucTeME XMMHUYECKUX
anemeHnToB JI. . MenneneeBa W OCOOCHHOCTHM CTPOCHHS aToMOB. Du3MyYecKHe CBOMCTBA
HEMETAJJIOB. AJUIOTPOTIHS HEMETAJUIOB (Ha IPUMEPE KUCIIOpoia, cepbl, hocdopa u yrieposa).

XWMHUYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIoB (TaJIOTEHOB, cCephl, a30oTa, ¢ocdopa,
yTJIepo/ia ¥ KPEMHUS) U UX COSAMHEHUH (OKCUIOB, KUCIOPOICOAEPIKAMINX KACIOT, BOJOPOTHBIX
COCTMHECHUI).

[IpumeHeHne BaKHENIIINX HEMETAIIIOB U UX COCTMHEHU.

Mertamnel. [lonoxxenne metamioB B [leproauyeckoil cucTeMe XMMUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOEHUS IJIEKTPOHHBIX 000J0UeK aToMOB MeTayioB. Oomiue
¢uzuveckue cBoiicTBa MeTauioB. CIJIaBBI METALUIOB. DJEKTPOXUMHUYECKUN Pl HAMPSHKEHUN
METaJJIOB.

XWMHYECKHE CBOWCTBA BAXKHEWIIUX METAJIOB (HATpWi, Kalud, KaJbIMH, MarHuw,
QTIOMUHHM, IIUHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHU.

O6mwme cnocoOsI Moy4eHus: MeTauioB. [I[puMeHeHrne MeTaIoB B ObITY U TEXHHKE.

DKCIIepUMEHTAIbHBIE METOJbl H3Y4YEeHMs] BEIIECTB M HX [PEBPALEHUN: HU3ydyeHUE
KoJjulekuuu «MeTamibl U CIjiaBbl», 00pa3LoB HEMETAJUIOB, PEIICHHE SKCIEePUMEHTAIbHBIX
3a/a4y, HaONIOJleHWE ¥  ONHCAHUWE JEMOHCTPAMOHHBIX U  JAOOPAaTOPHBIX  OIMBITOB
(B3auMoelicTBUE TUIPOKCHIA ATIOMUHUS C PACTBOpPAMH KHUCIOT M WIeJ0Yeil, KaueCTBEHHbIE
peaKkuu Ha KaTHOHBI METAJLIIOB).

Pacuérnble 3agaun.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJHMYECTBY BEIECTBa,
Macce wid o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEAKLMU BEILIECTB, pacu€rhl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MIPOAYKTOB PEAKIIUH, €CIH OJJHO U3 BEUIECTB UMEET IPUMECH.

XuMus 4 KA3Hb

Ponp xuMuu B o0ecriedeHrnr 3KOJOTHYECKON, SJHEPreTUYeCKON U MUIIEBOI 6€301MacHOCTH,
pazBuTuu MeauuuHbl. [loHSATHE O HAy4YHBIX METOAAX IMO3HAHUSA BEIIECTB U XUMHYECKHX
peaxkiuu.

[IpencraBnenuss 00 OOMIMX HAayYHBIX TMPUHIMIAX T[POMBIIUIEHHOTO TOJYy4EHUS
BOKHEMIIINUX BEUIECTB.

UenoBek B MHpE BEIIECTB W MAaTE€pPUAIOB: BAXKHEHIIME CTPOUTENbHBbIE MaTepUabl,
KOHCTPYKIIMOHHBIE MaTepHalbl, KpackH, CTEKJIO, KepaMHKa, MaTepHalbl JUIsl SJIEKTPOHUKH,
HaHOMAaTepHUAaJIbl, OPraHUIEeCKHE U MUHEPATbHbIEC yI0OpEHUSI.

XUMHS U 3JI0pOBbE YEJIOBEKA: MPaBWJIA HMCIHOJIb30BaHUS JIEKAPCTBEHHBIX MPENApaTOB,
MpaBmiIa 0€30MacCHOTO UCTIOIB30BAHUS MPENapaToB OBITOBON XMMHUHU B TIOBCETHEBHOM JKU3HH.

MexnpeaMeTHBIE CBSI3H.

Peanu3arust MeXNpeAMETHBIX CBS3EH MPU U3y4eHHUH OOIIeH M HeOPraHU4YeCKOW XMMHUU B
11 xmacce ocymiecTBIsS€TCs Yepe3 MCIOJIb30BAHNE KaK OOIUX €CTECTBEHHO-HAYUYHBIX MOHITHA,



TaK U HNOHSTUMN, SBJISIOLIMXCSA CUCTEMHBIMU AJIS OTAEJBHBIX IIPEIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAYYHbIE IOHATHSA: HAYYHbIM (pakT, TUmoresa, 3aKOH, TEopus,
aHanM3,  CHHTE3,  Kilaccuukanusi,  NEpHOAUYHOCTb,  HAONIOJCHHE,  HKCIIEPHUMEHT,
MOJIEIMPOBAHUE, U3MEPEHUE, SIBIICHHUE.

®duznka: Marepus, dHEprus, Mmacca, aToM, JIEKTPOH, MPOTOH, HEWTPOH, MOH, U30TOII,
PaZvoaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BELIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BEIECTBA, (PU3NYECKUE BEIIMYUHBI U €IUHULIBI UX U3MEPEHUS, CKOPOCTb.

Buosorus: kneTka, OpraHm3M, SKOCHCTeMa, Onochepa, Makpo- U MHKPOAIIEMEHTHI,
BUTAaMUHBI, 0OOMEH BEUIECTB B OPraHU3ME.

I'eorpadusi: MuUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

Texnonorus: XUMHYECKasi  MPOMBIIIJIEHHOCTb, MeTaJTyprus, IIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BOJICTBO, nuIIeBast
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MIpenapaToB, MPOU3BOACTBO KOHCTPYKIIMOHHBIX MaT€pUAJIOB, IEKTPOHHASI MPOMBIIUIEHHOCTD,
HAaHOTEXHOJIOTUH.



[UNTAHUPYEMBIE PE3VJIBTATBI OCBOEHUA TIIPOI'PAMMBI 110 XUMHWHN HA
FA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYYarOITUMHUCS
MporpaMM CpeaHero oOmiero oopa3oBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meTroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX pE3yJIbTaTOB OCBOEHUS
IIPOrpaMM CpeiHEro o0uiero 00pa3oBaHusl ABJISAETCS CUCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yJlbTaTOB OCBOEHUS IpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeIHEro oouero ooOpazoBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOM TPAKTAHCKOW HJICHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENICHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[€JICHANIPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHMH JMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCsi PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMM, TIPUCYIIMMHU IIEJTOCTHOM CHCTEME XUMHYECKOTO
o0pazoBaHus;

HaJMuue TMPaBOCO3HAHMS HKOJIOTUYECKON KyIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTH KU3HEHHBIE MJIaHBI.

JIM4HOCTHBIE pPE3Yy/NbTAaThl OCBOEHHUS IpeaMeTa «XUMHUS» JOCTUTAIOTCS B €IUHCTBE
y4eOHOM ¥ BOCIUTATENbHON JAESATEIbHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM IIEHHOCTSIMM U UJ€ajJaMH POCCHUIICKOTO
rpaXXJaHCKOTo 0O0IecTBa, MNPUHATHIMU B OOIIECTBE HOPMAaMHM M TMpaBUJIaMH TOBEACHUS,
CHOCOOCTBYIOUIMMH IPOLIECCaM CaMOIO3HAHMSI, CAMOPA3BUTHS M HPAaBCTBEHHOT'O CTAHOBJICHHUS
JUYHOCTH 00YyJaIOITUXCsl.

JIM4HOCTHBIE pe3yabTaThl OCBOEHUS MpeaMeTa «XUMHUSD» OTPa)kaloT cPOpPpMHUPOBAHHOCTH
OTbITAa TO3HABATEJIBHOM M MPAKTHUECKON JESITeIbHOCTH OOydYalolUXcs IO pealu3aluu
MIPUHSATHIX B 0011IECTBE IIEHHOCTEH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHA 00YYarOIMMHCS CBOMX KOHCTUTYIMOHHBIX IPaB U 0043aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MIPEJICTaBJICHUS] O COLMAIbHBIX HOpPMax M IMpaBHJIaX MEXJIMYHOCTHBIX OTHOIIEHUU B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU JESITENLHOCTU MPU CO3/IaHUU YUEOHBIX MPOEKTOB,
pelieHny y4eOHBIX U MO03HABATENbHBIX 33124, BHINOJHEHHH XUMUYECKUX YKCTIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI APYTUX
P aHAJN3€ PA3IMYHBIX BUJIOB y4eOHOM AEATEIbHOCTH;

2) NATPHOTHYECKOT0 BOCTIMTAHMS

LIEHHOCTHOTO OTHOIIEHHsS K MCTOPUYECKOMY M HAy4HOMY HAaclE€IUI0 OTEYECTBEHHOU
XUMHH;

YBaXKEHHsI K IpoIleccy TBOpYECTBA B 0OOJACTH TEOPUM M IMPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAayKH €CTh pe3yJbTaT JUIMTENbHBIX HaOINI0JCHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, TOCTOSIHHOTO TPy/Jia YUEHBIX U IPAKTUKOB;

UHTepeca M T03HABaTEIbHBIX MOTHBOB B TMOJYYEHMH M TIOCIEIYIOIIEM aHalu3e
nH(OpMAIIUU O IEPEAOBBIX TOCTHKEHUAX COBPEMEHHOM OTEeUECTBEHHONW XUMUM;

3) 1yXOBHO-HPABCTBEHHOI0 BOCIIMTAHMS:

HPaBCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEACHHUS;



CIIOCOOHOCTH OIICHMBATh CHUTYallMHM, CBS3aHHBIE C XUMUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEILICHUS, OPUEHTUPYSACh HAa MOPAIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

FOTOBHOCTU OLICHMBATh CBOE IOBEICHUE M IOCTYNKH CBOHUX TOBAPHUILEH C MO3ULIMI
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TIOCIEACTBUNA STUX MOCTYIKOB;

4) popMuUpOBaHUS KYJIbTYPbI 310POBbS:

MOHMMAaHUS I[IEHHOCTEH 310poBOTO M Oe3omacHOro oOpas3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOrofeHus MpaBmiI 0E30TIaCHOTO OOpaIleHUsl ¢ BEMIECTBAMH B OBITY, MOBCEIHEBHON
YKU3HHU U B TPYIOBOMU JEATEIHHOCTH,

MOHMMAHMSI [IEHHOCTH TMPAaBWJI WHIUMBUIYAJILHOTO M KOJUIEKTUBHOTO 0O€30TacHOTO
TOBEJICHUS B CUTYAITUSAX, YIPOXKAIOIINX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJECJACTBUN U HENPHUSATHS BPEIHBIX MPUBBIYEK (YIOTPEOJICHHS AJIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOMW KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JEATEIHHOCTH,
00I11I€CTBEHHO TMOJIE3HOM, TBOPUYECKOMN M APYTrUX BUOAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTHBHOE YYacTHE B PEIICHWH TMPAKTUUYECKHX 3a7ad COIHATBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IIKOJIBI);

WHTEpeca K MPAKTUIECKOMY H3YUYCHHIO MPOQEeCCHil pa3InyHOrO pojia, B TOM YHCIIE Ha
OCHOBE TIPUMEHEHHS IPEIMETHBIX 3HAHUHN 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TPYJa U pe3yJabTataM TPYA0BOU JEATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpPY WHIWBHIYAIBHOW TPAeKTOPUH OOpa30BaHMUS,
Oynymei mpodeccun U peam3aniud COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHUH, HHTEPECOB 1 OTPEOHOCTEH 00IIeCTBA;

6) 3K0JI0rM4ecKOro BOCIIMTAHUA:

9KOJIOTUYECKH 1IEeJIECOO00PA3HOTO OTHOIICHUS K IPUPOJE, KaK HCTOYHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHMSI TJI00ATFHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIMSHHUS SKOHOMHUYECKUX
MPOIIECCOB HAa COCTOSTHUE IPUPOTHON U COITMATBHOM CpPEIbl;

0CO3HAHUS HEOOXOIUMOCTH HCITOIB30BaHUS JOCTHIKCHUH XUMUHU IS PEIICHUST BOTIPOCOB
PaIlMOHAIBHOTO TPUPOI0IIOIH30BAHNS,

AKTUBHOTO HEMPUATHS JEHCTBHMA, MPUHOCSIINX BPEa OKPYXKAIOIIEH MPUPOJIHON cpere,
YMEHHUS TPOTHO3UPOBATh HEOJArOMPUITHBIC YKOJIOTHYECKUE TOCIEACTBUS MPEITPUHUMAEMBIX
JEUCTBUIM U MPEIOTBPAILATH UX;

HaJIW4YUs PA3BUTOTO SKOJOTHMYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JESITEIbHOCTH  DKOJIOTUYECKOW HANpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
M03HABATEIbHON, KOMMYHUKATUBHON U COLMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MPOTHUBOCTOSITH HJICOJIOTHH XeMO(OoOuu;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

cOpPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTUS HAYKH U OOIIECTBEHHOW MPAKTUKU;

MOHUMAaHH CHenudUKd XUMUU Kak HayKd, OCO3HaHUs €€ poiu B (OPMUPOBAHUU
paIMOHaIFHOTO HAYYHOTO MBIIIJICHUSI, CO3/IaHUH 1IEJIOCTHOTO MPEICTaBICHHs 00 OKpYy>KaIoIeM
MHpE KaK O €IMHCTBE IMPHUPOJbl M YEJIOBEKa, B MO3HAHMU IPUPOJHBIX 3aKOHOMEPHOCTEU M
pelieHny mpooieM COXpaHeHUsl TPUPOTHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO00I 3HAYMMOCTH XMMHH JJIs COBPEMEHHON IUBWIM3ALMU: B €€
T'YMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNHM B CO3/JaHWM HOBOW 0a3bl MaTepuaibHOMN
KYJIBTYPBI, PEHICHUH TI00ATBHBIX MPOOJIEM YCTOMYHMBOTO Pa3BUTHS YEIIOBEUECTBA — CHIPHEBOMA,
DHEPreTHYECKOM, MUIIEBOW H DKOJIOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIIMHBI,



o0ecreyeHn! YCIOBHI yCHEIIHOTO TPy/Ja U SKOJIOTUYECKH KOM(OPTHOM JKU3HU KaXKIOTO 4YieHa
0O0IIIECTBA;

€CTECTBEHHO-HAyYHOM TIPAMOTHOCTH: IIOHMMAaHHUS CYyIIHOCTH METOJOB II0O3HAHUS,
UCTOJBb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH MCIOJIB30BAaTh MOJy4YaeMble 3HAHUS IS
aHamM3a U OOBSCHEHMS SBJICHUI OKPYXAIOIIEro MHUpa M MPOHMCXOAIIUX B HEM H3MEHEHMH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKJIIOUEHHUSI HA OCHOBE HAyYHbIX (PAKTOB U MMEIOIIUXCS TaHHBIX
C LEJBIO ITOJIYYEHHUSI TOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITENTFHO UCTIOJIh30BATh XUMUYECKHAE 3HAHUS JJISl PELICHHUS 1Tpo O1eM
B pEaJIbHBIX KU3HECHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKON AEATEIBHOCTH;

TFOTOBHOCTH M CIOCOOHOCTH K HENpPEpbIBHOMY OOpa30BaHMIO M €aMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJIyYEHUIO HOBBIX 3HAaHMW IO XUMHHM B COOTBETCTBUH C >KM3HEHHBIMU
MOTPEOHOCTSMU;

UHTEpeca K OCOOEHHOCTAM Tpyla B pa3IMuHbIX cdepax npodecCuoHaTbHON
NESATENBHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMmeTHble pe3ylbTaThl OCBOGHMSI y4yeOHOro mnpenmera «XUMHUS» Ha YpOBHE
cpenHero oOmiero oopa3oBaHus BKIIIOYAIOT:

3HauYuMble s (HOPMHUPOBAHMSI MHUPOBO33PEHUS OOYYAIOMIMXCS MEXAUCHUIIIIMHAPHBIE
(MexTnpeMeTHbIE) 0OLIEHAYYHbIE TOHITHS, OTPAXKAIONINE [EJIOCTHOCTh HAYYHOUW KapTUHBI MUpa
)51 CHeI_[I/I(‘l)I/IKy MCTOI0B IMMO3HaHMs, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepI/IH, BEIICCTBO,
SHEprus, SBJCHHUE, MPOLECC, CUCTeMa, Hay4HbIH (akT, MPHUHIIUI, TUIO0TE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOpHs, UcCiel0BaHne, HAOII0IeHEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yHHUBepcalbHble  yueOHble  JeiicTBUS  ([IO3HABaTENbHBIE, KOMMYHUKATHUBHBIE,
peryiasTuBHBIE), obecrieunBarone GopMupoBaHHe (PYHKIMOHAIBHOW TI'pPaMOTHOCTH U
COLIMANIHOM KOMIIETEHIIMN 00Yy4atoIInXCsl;

CIOCOOHOCTh ~ OOy4aloIIMXCS  MCMOJb30BaTh  OCBOEHHBIE  MEXAMCLUUIUIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble y4deOHbIE ACWCTBHUS B I03HABATEILHOW U
COLIMANILHON MPAKTHKE.

MertanpeaMmeTHble pe3yabTaThl OTPAXKAlOT OBJIAJCHUE YHUBEPCAIBHBIMU Yy4EOHBIMU
M03HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYJISTUBHBIMU JIEHCTBUSMU.

OBi1ajeHHe YHMBePCAJIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH € CTBUSIMU:

1) 6a3oBble JornYecKue AecTBUS:

CaMOCTOSITENIBHO  (DOPMYJIUPOBAaTh U aAKTYyaJU3UpOBaTh MPOOJEeMy, BCECTOPOHHE €&
paccMaTpuBaTth;

OTIPEIeNATh LIEJN JAeATEIbHOCTH, 3ajaBas MapaMeTpbl U KPUTEPUH HX JIOCTHKCHHS,
COOTHOCHUTH Pe3yJbTaThl ACATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIO0JIb30BaTh TPU OCBOCHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBINIJICHUS — BBIICISTH
XapakTepHble TMPU3HAKK TMOHSATHH W YyCTaHaBIMBAaTh MX B3aWMOCBS3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME MOHITUS I 00BACHEHUS OTJENIbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIacCU(UKALIUY BEIIECTB U XUMHUUECKUX PEaKIIUi;

yCTaHABIUBATh MPUUNHHO-CJICICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKUE paCCyX ACHHsS (MHIYKTUBHBIC, JIEIYKTHBHBIC, IO AaHAJOTHUH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUYHS B PAaCCMAaTPUBAEMBIX SIBICHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3aKJTFOUCHUS;

MPUMEHSTH B MPOIIECCe MO3HAHUS, UCIOJIb3yeMble B XUMHUH CUMBOJIMYECKHE (3HAKOBBIC)
MOJeNH, MpeoOpa30BbIBATH MOICTbHBIC TTPEICTABICHHS — XUMHUECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XUMHUYecKas ¢GopMyna, YpaBHEHHE XUMHUYECKON pEakIuu — TMpU pEHIeHHd Y4eOHBIX
MO3HABATENbHBIX M MPAKTUYECKUX 3a7ad, MPUMEHATh Ha3BaHHBbIC MOJIENBHBIC MPEACTABICHUS
JUTS BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3y4aeMbIX BEIIECTB U XUMHUYECKUX PEaKIIUN.



2) 6a3oBbIe HCCIeN0BaTENbCKUE e CTBHS:

BJIaJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BELIECTB U XUMHUUECKUX PEAKILINH;

dbopmynupoBaTh IEeTM M 3aJaud  HMCCJIEIOBAaHUS, HCIOIb30BaTh IOCTABICHHBIE M
CaMOCTOSITEIIBHO CPOPMYIUPOBAHHBIEC BONPOCHI B KaY€CTBE WHCTPYMEHTA MO3HAHUS U OCHOBBI
st GOPMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABIILHOCTH BBICKA3bIBAEMBIX CY)KICHHIA;

BJIQJICTh HAaBBIKAMH CAMOCTOSTEIIHOTO IUIAHWPOBAHUS ¥ TIPOBENCHHS YUYEHUYECKUX
9KCIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHMs HAOII0JaTh 3a XOJIOM MPOIEcca, CaMOCTOSATEIbHO
MPOTHO3UPOBATh €ro pe3ynbTaT, (GopMmymupoBaTh OOOOIIEHHS € BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MPOJICIaHHON
pabore;

npuoOpeTaTh ONBIT YYCHWYECKOW HCCIIEOBATEIbCKON W TPOEKTHOM JeSTEIbHOCTH,
MPOSIBISITE CHOCOOHOCTP M TOTOBHOCTH K CaMOCTOSITENIBHOMY TIOMCKY METOJIOB pPEUICHHS
MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3INYHBIX METOIO0B MIO3HAHUSL.

3) pa6ora ¢ nunopmanmeii:

OpUEHTHUPOBATHCSI B Pa3IMYHBIX HCTOYHMKAX WHPOpPMAIUU (HAYIHO-TIOMYJISIpHAS
JIUTEepaTypa XMMHYECKOTO COJIEpXKaHHs, CIpPaBOYHBIE T1OcoOms, pecypcsl HHTepHeTa),
aHATM3UPOBaTh HMH(DOPMAIIMIO PA3IUYHBIX BUIAOB © (OpPM MpencTaBieHHs, KPUTHUECKU
OIICHUBATh €€ JIOCTOBEPHOCTH M HEMTPOTHBOPEUNBOCTb;

dbopMyHpOBaTh 3aMpochl W TPUMEHATH DPA3IMYHBIE METOIBl TPU TIOMCKE W OTOOpe
nH(popmalry, He0OX0AUMOH AJIsl BBITIOJTHEHHS YUeOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIA;

MpHOOPETaTh OMBIT MCIIOJF30BAaHMS WH(POPMAIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOUCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpaTh ONTUMAIbHYIO (OpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpauKu, TuarpaMMbl, TAOJIUIIBI, PUCYHKH U IPYTHE);

WCIOJIb30BAaTh HAy4yHBIH SI3bIK B KayecTBE CpeAcTBa MNpu paboTe C XUMHUYECKOU
nHpopMalel: MPUMEHATh MEXKIpeaMeTHbIe ((QU3MYeCKHe W MaTeMaTU4YeCKHe) 3HaKh |
CUMBOJIBI, (hopMyITbl, a0OpEeBUATYPBI, HOMEHKIATYPY;

HCII0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUECKHE CPEICTBA HATTISIAHOCTH.

OBnageHHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH el CTBUSIMH:

3a/laBaTh BOIPOCHI [0 CYILECTBY OOCYXIaeMOW TEMbI B XOJi¢ AHANOra W/WIK JUCKYCCHUH,
BBICKa3bIBaTh HJeH, (OPMYIUPOBATh CBOU MPEAJIOKEHUS OTHOCHUTEIBHO BBINOJHEHUS
MpeII0KEHHOM 3a/1a4H;

BBICTYNATh C IMpE3EHTAIeil pe3yabTaTOB IMO3HABATEIbHOM AEATEIbHOCTH, MOJYYECHHBIX
CaMOCTOSITEIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBIIOJHEHUH XUMHUYECKOTO
OKCIEPUMEHTa, MPAKTUYECKOW paboOThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peannzanuu y4eOHOTO MpoeKkTa M (QOpPMYIHPOBATH BHIBOJABI MO pE3yJlbTaTaM MPOBEAEHHBIX
UCCIIEeIOBAHUI MyTEM COTJIACOBAHMSI MO3ULIUHN B X0/1€ 00CYKIEHUSI 1 0OMEHA MHEHUSMU.

OBiageHHe YHMBEPCAJIbHBIMH PeryJsITUBHBIMH 1€ICTBUAMM:

CaMOCTOSITENIBHO TJIAHUPOBATh U OCYILECTBISTH CBOIO IMMO3HABATENBHYIO NEATEIbHOCTb,
ompenenss €€ UeMd U 3a/Ja4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeajaraeMblii aJropuT™ ACWCTBUI MPH BHINOJHEHUH Y4EOHBIX M HCCIIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3hHEeKTUBHBIN CIOCOO UX pEIIeHUs ¢ YUETOM MOIy4eHHs] HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEAKIINAX;

OCYILIECTBIISATh CAMOKOHTPOJIb CBOEH JIEATENIbHOCTH Ha OCHOBE CaMOaHalW3a |
CaMOOILIEHKH.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

Hpe,[[MeTHLIe PE3YyJIbTAaTbl OCBOCHUS KypCa «Opr AHUYCCKAasA XUMUSA» OTPAXKALOT:



C(OPMHUPOBAHHOCTh TPEACTABICHUH O XHWMHUYECKOH COCTaBIIAIONIEH €CTECTBEHHO-
HAyYHOM KapTHHBI MHUpA, POJM XHMHUHU B TIO3HAHUM SIBICHUN MNPHPOJIBI, B (HOPMUPOBAHUU
MBIIUIEHUS! W KYJIBTYpbl JIMYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOM s
pelieHusl MPAaKTUYECKUX 3aJad M OSKOJOTUYECKM OOOCHOBAHHOTO OTHOIICHUS K CBOEMY
3JI0POBBIO U IPUPOIHOI cpere;

BJIAJICHUE CHCTEMOW XWMHYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIIOJArarolue
MOHATHUS (XUMUYECKUHN 3JIE€MEHT, aTOM, AJIEKTPOHHAsE 000JI0YKa aTOMa, MOJIEKYJa, BaJICHTHOCTb,
AIIEKTPOOTPHUIIATEIBHOCTh, XUMHUYECKasi CBA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas U
COKpami€HHasi), MOJIb, MOJISIpHAs Macca, MOJSIpHBIA OOBEM,  YIJIEpOIHBIA  CKEJeT,
GyHKIMOHATBHAS TPYIINA, paguKal, H30MEpHUs, U30MEpbl, TOMOJOTHUYECKHH pSAJ, TOMOJIOTH,
YIIIEBOJOPOIBI, KUCIOPOA M a30TCOJEpKAIINE COSAMHEHUSI, MOHOMEp, TOJIMMEp, CTPYKTYpHOE
3BEHO, BBICOKOMOJIEKYIISIPHBIE COCTMHEHHUS); TEOPUU U 3aKOHBI (TEOPHS CTPOSHHS OPraHHYECKIX
BemectB A. M. bByrnepoBa, 3aKOH COXpaHEHHs MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CHMBOJIMYECKUH SI3BIK XUMHH;, MHPOBO33PEHYECKHE 3HAHMSA, JISKAIIMEe B OCHOBE MOHWMAaHUS
MPUYMHHOCTH ¥ CHCTEMHOCTH XUMHUYECKUX SIBICHUH, (DAKTOIIOTHYECKUE CBEICHUS O CBOMCTBAX,
cOCTaBe, MOJyYeHUH M 0€30TTaCHOM MCIIOIb30BaHUH BAKHEUIITNX OPTaHMYECKUX BEIIECTB B OBITY
Y TIPAaKTUYECKOH NEesITeTbHOCTH YeJIOBEKa;

Cc(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIC MPU3HAKA TIOHSATHH, YCTAHABIIMNBATh
UX B3aHMMOCBS3b, HCITOJIE30BaTh COOTBETCTBYIONIUE TIOHSATHSI IPH OTIMCAHUH COCTaBa, CTPOSHUS U
MPEBPAIICHUN OPTAHUYECKUX COCTUHECHU;

Cc(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHMBOJIHKY JUISI COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKPAMIEHHOH) (OPMYII OPTaHUIECKHAX BEIICCTB
Y ypaBHEHHH XMMHUYECKHX PEAKIMH, N3TOTABIMBAaTh MOJIEIN MOJIEKYJ OPTaHWYECKHX BEIIECTB
JUIS WJUTIOCTPAIIMHM UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMHUPOBAHHOCTh YMEHHMM yCTaHABIMBAThH MPUHAAIC)KHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB MO MX COCTaBY W CTPOCHUIO K OMNpPENeNIEHHOMY KIacCy/Tpylme COeAUMHEHUN
(YyrneBonopoipl, KHUCIOPOJ M  a30TCOAEpIAlllhUe COEAWHEHHUS, BBICOKOMOJIEKYISIPHBIE
COCIMHCHMS), N1aBaTh MM Ha3BaHUs 10 cuctemarudeckodt HomeHkiatype (IUPAC), a Ttaxxke
MIPUBOJIUTh TPUBUAIbHBIE HAa3BaHUS OTAEIbHBIX OPraHMYECKHUX BELIECTB (ITWUJIEH, MPOIMUJIEH,
alleTUJICH, STHJICHIJIUKOJb, TIUIEpUH, (PeHod, (QopManbIeruj, aueTalbAeruja, MypaBbHHAS
KHCJIOTa, YKCYCHasl KHCIIOTa, OJICMHOBAs KUCJIOTa, CTEapUHOBAs KHUCIIOTa, TIIOK03a, (pYyKTO3a,
KpaxMmal, IeJUTI0JI03a, TJIUIUH);

cOpMUPOBAHHOCTh YMEHHUS OMPEAEATh BUIbl XUMUYECKON CBA3M B OPraHUYeCKHX
coelMHEHUsX (OIMHAPHbBIE U KPATHBIE);

chOpMUPOBAHHOCTh YMEHHSI NPHUMEHATH IMOJOXKEHHUS TEOPUU CTPOCHHUS OPraHU4YeCKHUX
BemecTB A. M. byriepoBa [uisi 00bsCHEHUS! 3aBUCMMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTpOEHUS; 3aKOH COXPaHEHUSI MacCChl BEIIECTB;

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaThb COCTaB, CTPOCHHE, (PUIUYECKHE U
XMMHYECKHE CBOWMCTBA TUIIUYHBIX MPEACTaBUTENEH Pa3IMUHbIX KJIACCOB OPraHMUYECKUX BEIIECTB
(Metan, STaH, STWJIEH, MPONWJIEH, aneTwieH, OyraaueH-1,3, merunOyramueHn-1,3, OeHzon,
METaHOJI, STaHOJI, STUJICHIJIUKOJb, TIMLUEPHH, (EHON, aleTalbIerul, MypaBbHUHas U YKCYCHas
KHUCJIOTHI, TJIOKO3a, KpaxMal, LeUIoNI03a, aMUHOYKCYCHas KHUCIOTa), WUIIOCTPUPOBAThH
TeHETUYECKYIO CBSI3b MEXAY HMMM YPaBHEHUSMHU COOTBETCTBYIOUIMX XMMHUYECKUX PEaKIMH ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

C(OPMHUPOBAHHOCTh YMEHMSI XapaKTepHU30BaTb HCTOYHHUKU YIIIEBOJOPOJHOTO ChIPbS
(HedTh, MpUPOIHBIN Ta3, Yroib), CHOCOOBI MX MNEPepadOTKH M MPAKTHUECKOEe MpPUMEHEHUE
MIPOIYKTOB NepepaboTKH;

C(OPMHUPOBAHHOCTh YMEHHUI MPOBOJUTH BBIUMCICHHUS 0 XUMHUYECKUM YPaBHEHUSIM
(Maccel, 00bE€Ma, KOJMYECTBA MCXOJHOTO BEILIECTBA WJIM MPOJAYKTAa PEAKLIUU O H3BECTHBIM
Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOAHBIX BEIECTB WM MIPOAYKTOB PEAKIINN);



c(hOpMHUPOBAHHOCTh YMEHUN BJIAJIETh CHCTEMOI 3HaHHI 00 OCHOBHBIX METOJIaX HAYYHOTO
MO3HAHMS, UCIOJIb3yeMbIX B XWMHHM TPU U3YYEHUHU BEUIECTB M XHMHUYECKUX SIBJICHUHU
(mabnroseHue, W3MEpPEHUE, OSKCIIEPUMEHT, MOJCIMPOBAHKE), WCIOIh30BaTh CHCTEMHBIC
XUMUYECKUE 3HAHUS ISl IPUHSITHS PEIICHUN B KOHKPETHBIX JKM3HEHHBIX CUTYaIUsX, CBSI3aHHBIX
C BEIIECTBAMU U UX IPUMEHEHUEM;

c(OpPMHUPOBAHHOCTh YMEHHI COOJIFONIATh MpaBUia TOJB30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHBIM 000PYIOBAHUEM, a TAKXKe MPaBHiia OOpaIIeHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIUSIMHU 110 BBHITIOJIHEHHIO JTA00PATOPHBIX XUMHUYECKUX OIBITOB;

c(OPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH M BBITIOJNHATE XUMHUYECKUH JKCIICPUMEHT
(TIpeBpallieHsi OpraHUYECKUX BEIIECTB MPH HArpeBaHHUM, MOJYYCHHE ITHIICHA M U3yYCHUE €ro
CBOWCTB, KAUECTBCHHBIC pPEAKIMH OPraHMYECKHX BEIECTB, JIeHATypauus OEJIKOB MpHu
HarpeBaHWH, [IBETHBIE PEAKIIMM OEJIKOB) B COOTBETCTBUU C MPABWJIAMU TEXHUKH O€30MaCHOCTH
Mpu O0pallleHUH C BEMIeCTBAaMHU U JabOPaTOPHBIM 000PYIOBAHUEM, TIPEACTABISTh PE3YJIbTATHI
XUMHUYECKOTO OJKCIIEpUMEHTa B (OpMe 3amucCH YpPaBHEHUU COOTBETCTBYIOIIMX PEAKIUNA U
(hopMyIUpPOBaThH BBIBOJIBI HA OCHOBE 3TUX PE3YyJIbTATOB;

c(hOpMUPOBAHHOCTh YMEHHH KPUTHYECKH aHAIM3UPOBATh XMMHUUYECKYI0 HWH(OpMaIuio,
MOJIy4aeMYI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBA MaccoBOM MHpopMaru, UHTEpHET U IpYTrux);

chOpMUPOBAHHOCTh YMEHMH COONIOJAaTh MpaBHJIa JKOJOTUYECKH IIEJIEeCO00pa3HOro
MOBEJICHNUsT B OBITY M TPYIOBOH JACSITEIBPHOCTH B IESIX COXPAHEHUSI CBOETO 3/I0POBBS U
OKpYXaIoIel MPUPOTHON CpeJlbl, 0CO3HABATh OMACHOCTh BO3JICHCTBUSI HA KUBbIE OPTaHU3MBI
OTpeeNEHHBIX OPraHMYECKUX BEIIECTB, MOHMMAas cMmbica mokazarens [IJIK, mosicuaTre Ha
puMepax CrocoObl YMEHBIIIEHUS U TIPEIOTBPAICHUS UX BPEIHOTO BO3JACHCTBUS HA OPraHU3M
YeJI0BEKa;

JUis 00ydarouuxcs C OrpaHUYCHHBIMH BO3MOYKHOCTSIMU 370POBbs: YMEHHE NPUMEHSTH
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOAaX MMO3HAHUS BEIECTB U XUMUYECKUX SIBJICHMIA;

JUISL  CIIENbIX W CIA0OBUIAIIMX OOYYAIOIMIMXCA: YMEHHE MCIOJb30BaTh pelbedHO-
TOYEYHYIO cucTeMy o6o3HaueHuit JI. bpaiins nis 3anucu xumuueckux Gopmy.

11 KJIACC

[IpeameTHbie pe3yabTaThl OCBOEHUA Kypca «OOmIass W HEOpPraHWYecKas XUMUsD»
OTpaXkaroT:

c(hOpMUPOBAHHOCTh TPEJCTABICHUNM: O XHMHYECKOW COCTaBIIAIONICH ECTECTBEHHO-
Hay4dHOW KAapTHHBI MHpa, POJIM XMUMHH B IO3HAHUHM SBJICHUH NPUPOJIBI, B (POPMHUPOBAHUU
MBIIIUICHASI U KYJIBTYPhl JUYHOCTH, €€ (YHKIIMOHAJIBLHOW TI'PAaMOTHOCTH, HEOOXOIUMOH st
pelIeHHus MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEGHUS K CBOEMY
3J0pOBBIO U MPUPOTHOM CpEJIE;

BJIQJICHUE CHUCTEMOM XHMMHUYECKMX 3HAHUM, KOTOpas BKIIOYAECT: OCHOBOIIOJIAraroliue
MOHATHS (XMMHUYECKUN DIIEMEHT, aTOM, M30TOIl, S-, p-, d- SIEKTPOHHBIE OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJIb, MOJSIPHBIH O00BEM, BAJIEHTHOCTb, AJIEKTPOOTPHUIIATEIHLHOCTh, CTEIEHb
OKHCJICHUs, XUMHYECKas CBs3b (KOBAJICHTHAs, HWOHHAs, MeETa/UIMYecKas, BOJOPOJIHAs),
KpPUCTAJUIMYECKass  PELIETKA, THUIIBI XUMHUYECKUX  PEAKIUW, PpacTBOp,  DJIEKTPOJIUTHI,
HEDJICKTPOJIUTBI, JJIEKTPOJMUTUYECKAs AUCCOLMALMSA, OKUCIUTENb, BOCCTAHOBUTEIDL, CKOPOCTh
XUMHYECKON  peakIHH, XHUMHYEeCKOE paBHOBECHE); TEOpHMH U  3aKOHBl  (Teopus
JNEKTPOJIUTUYECKOM Aucconmanuu, nepuoanueckun 3axkoH JI. WM. MenneneeBa, 3akoH
COXpaHEHUsI MAacCChl BEILIECTB, 3aKOH COXPAHEHMUS M IPEBPALLCHUSA DHEPTUM IIPU XUMHUYECKUX
peaKiusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XHUMHH, MHPOBO33PEHUECKHE 3HAHMS,
JIe)KalllMe B OCHOBE TOHUMAHHMS NPUYMHHOCTH M CUCTEMHOCTH XUMHWYECKHX SIBIICHUH,
(hakToNOrHYeCKre CBEJICHUSI O CBOWCTBAX, COCTaBE, MOJYYCHUH M OE30MacCHOM HCIOIh30BaHUH
BOKHEHIIIMX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUUYECKON NEATEIHHOCTH YEIOBEKa;



c(OPMHUPOBAHHOCTh YMEHHH BBISBIIATH XapaKTEPHbIC MPU3HAKU MOHATHH, YCTAHABIUBATD
UX B3aUMOCBA3b, UCIOJb30BaTh COOTBETCTBYIOLIUE IMOHATHS IIPU ONHCAHUU HEOPraHMUYECKUX
BEILECTB U UX IIPEBPALLCHUN;

c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY IJISi COCTABIICHHS
(dopMyn BeIIECTB M YpaBHEHMH XUMHUYECKUX PEAKLIUH, CHCTEeMAaTHYECKyI0 HOMEHKIATYpy
(IUPAC) u TpuBHManbHble Ha3BaHUS OTIEIbHBIX HEOPraHWYECKUX BEIIECTB (yrapHblii ras,
YIJIEKUCHIbIA Ta3, aMMHaK, raméHas U3BECTh, Herami€Has H3BECTb, IMUThEBAas cCoJa, NUPUT U
Jpyrue);

c(OPMHUPOBAHHOCTH YMEHHH OMPEEISATh BAJICHTHOCTD U CTETIEHb OKHCICHUS XUMUYECKUX
3JIEMEHTOB B COEIMHEHUSAX PA3JIMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHA,
MeTaJyIn4yecKasi, BOJOPOJHAs) B COCAUHEHUSAX, TUI KPUCTAINIMYECKOH pEIIETKHM KOHKPETHOTO
BeleCTBA (ATOMHAs, MOJIEKYJSpHAs, MOHHAs, METAJJIMYecKas), XapakTep Cpelbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCMHEHN;

c(OpMHUPOBAHHOCTh YMEHHUI yCTaHaBIMBAaTh MPUHAAJIEKHOCTh HEOPraHUYECKUX BEILECTB
10 UX COCTaBy K OMNpeJeNEHHOMY KJIacCy/TpyIIe CoeMHEeHUN (MpoCThie BEUIECTBA — METAJLJIbI U
HEMETaJlJIbl, OKCU/IbI, OCHOBAHMUS, KUCIOTbI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

chOpMUPOBAHHOCTh YMEHUW pacKphIBaTh CMBICH Tepuoandeckoro 3akona J[. U.
MenneneeBa W JE€MOHCTPUPOBAaTH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIbHYIO H
MIPOTHOCTUYECKYIO (PYHKINU;

chOpPMUPOBAHHOCTh ~YMEHMH  XapaKTepU30BaThb JJEKTPOHHOE CTPOEHHE aTOMOB
XUMHUYECKUX 3JIEMEHTOB 1—4 neprnonos lleproandyeckoil cCUCTEMbI XUMHUYECKHX d1eMeHTOB J[. .
MenneneeBa, HUCHOJB3YyS MOHATHS «S-, p-, d-2JIEKTPOHHBIE OPOUTAINY», «IHEPreTHUECKUE
YPOBHU», OOBSICHSITh 3aKOHOMEpPHOCTHM H3MEHEHHS CBOMCTB XMMMYECKHX JJIEMEHTOB U HUX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyueckoil cuctemMbl XuMHYEeCKUX 35eMeHToB . 1.
MenneneeBa;

chOpMUPOBAHHOCTh YMEHUW XapaKTepu3oBaTh (OMHUCHIBaTH) OOIIME XUMHUYECKHE
CBOMCTBA HEOPraHUYECKUX BEIIECTB pPA3JIUYHBIX KIACCOB, IOATBEP)KAATh CYIECTBOBAHUE
TCHETHYECKOM CBA3M MEXAY HEOPraHMYECKHMHU BEIIECTBAMHU C TIOMOINBIO ypaBHEHUU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIN;

C(OPMHUPOBAHHOCT YMEHMs KIacCU(UIUPOBATh XUMHUYECKUE PEAKIHH IO PA3JINYHBIM
IpU3HAKaM (YUCIly M COCTaBy pEarupyroulMX BEIIECTB, TEIIOBOMY 3((eKTy peaxium,
W3MEHEHMIO CTEIIeHEH OKUCIIEHUS 3JIEMEHTOB, OOPaTUMOCTH PEAKIMH, YYaCTHIO KaTalau3aTropa);

Cc(OPMHUPOBAHHOCTb YMEHUH COCTABJIATh YPABHEHMsI PEAKLUH pa3IMYHbIX TUIIOB, IOJIHbIE
U COKpAIllEHHbIE YPABHEHUS PEaKLMi MOHHOTO OOMEHa, YUUThIBAsl YCIOBMs, IIPH KOTOPBIX 3TH
peakuuu UAYT 10 KOHIIA;

C(OPMHUPOBAHHOCTh YMEHHHM IPOBOAUTH PEAKIMH, MOATBEPXKJIAIOIINE KaueCTBEHHBIH
COCTaB pAa3JINYHBIX HEOPraHMYECKUX BELIECTB, PACIO3HABaThb OIBITHBIM IIYTEM HOHBI,
IIPUCYTCTBYIOIIKE B BOAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OPMHPOBAHHOCTh YMEHHH pacKpbIBaTh CYIIHOCTb OKUCJIHUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuuii HoCPeICTBOM COCTAaBJIEHH SJIEKTPOHHOTO OajlaHca 3TUX PEAKLUMT;

c(OPMHUPOBAHHOCTh YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XUMHUYECKOH peakluu OT
pa3nuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO PAaBHOBECHS B 3aBUCUMOCTH OT
BHeIIHero Bo3neiicteus (nmpunuun Jle Hlarense);

C(OPMHUPOBAHHOCTh YMEHUH XapaKTepu30BaThb XHUMHUYECKHE IPOIECCHl, JeKallue B
OCHOBE MPOMBIIIUIEHHOTO MOJYYEHUSI CEpHOM KHMCIOTHI, aMMHaKa, a Takke COPMHPOBAHHOCTh
npejcTaBieHui 00 OOMMX HAayYHBIX NMPUHIHUIAX M SKOJOTHYECKUX NMpoOieMax XMMHUYECKOTO
IIPOU3BOJICTBA;

Cc(OPMHUPOBAHHOCTh YMEHHH IPOBOAWUTH BBIYMCICHUS C MCIOJIB30BAaHUEM MOHSATHS
«MaccoBasi JIOJIsl BEIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MpPU XUMUYECKHUX
peaknmax, Macchl BellecTBa MM 00BbEMA Tra3oB MO M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce



Wik 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEaKIMM BEIIECTB, TEIUIOBOTO 3(dekra peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHHSI MAacChl BEIIECTB, IPEBPAILIEHUS U COXPAHEHUS YHEPTUH;

c(hOpPMHUPOBAHHOCTh YMEHUW COOJIIONIATh MpaBWiIa MOJB30BAHUS XUMHUYECKOW MOCYI0N U
nabopaTopHBIM 000PYIOBaHUEM, a TAKXKE MpaBuiia OOpaIIeHUs C BEIIECTBAMHU B COOTBETCTBUU C
WHCTPYKIIUSMU TI0 BBITIOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMCHHH IUIAHUPOBATH M BBITIOJNHATE XUMHUYECKUH JKCIICPUMEHT
(pa3noxeHHe TEpOKCHIAa BOJAOPOJAa B TPHUCYTCTBHM KaTalIM3aTopa, OMIpEACTICHHE CpPEebl
pPacTBOPOB BELIECTB € MOMOMIBIO YHUBEPCATIHHOTO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHYECKOW PEaKIWH, PEaKkiM¥ HMOHHOTO OoOMEHa, KayeCTBEHHBIE pPEaKIUU Ha
cynb(dar-, kapOoHAT- M XJIOPHI-aHUOHBI, HA KATHOH aMMOHHMSI, PEUICHHE SKCIEPUMEHTAIBHBIX
3amaq mo temaMm «Metaimey u «Hemeramib») B COOTBETCTBHHM C TIPaBHIAMH TEXHHKHU
0€30MacHOCTH MpHU 00pallleHNH ¢ BELECTBAMH U JIAOOPATOPHBIM 000PYA0BAHUEM, ITPEJICTABIATh
pe3yIbTaThl XUMHUYECKOTO OJKCIIEPUMEHTa B (hopMe 3almuch ypaBHEHUH COOTBETCTBYIOIIHUX
peakuuii ¥ GOpPMYIUPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3YyIHTATOB;

Cc(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIM3MPOBATH XHUMHYECKYI0 HH(OpMAIHIO,
MOJIy4aeMyI0 W3 pPa3HbIX HCTOYHHMKOB (CpEICTBa MAacCOBOW KOMMYHHKaUuu, WHTepHET u
JPYTHX);

C(OPMHUPOBAHHOCTh YMEHHH COONIOAATH TIpaBWJIa SKOJIOTHYECKH IIeIIeCO00pa3HOTO
MOBENICHUsI B OBITY W TPYJOBOH JEATEIHFHOCTH B IEJISX COXPAHEHUS CBOETO 37I0POBbS U
OKpYIKAroIllel MPUPOJTHON Cpelbl, 0CO3HABATh OMACHOCTh BO3JICHCTBHS Ha YKMBBIE OPTaHU3MBI
OTIpEeNIeIEHHBIX BEIIECTB, MOHMMAasi cMbIci mokasatens [1/IK, mosicHsaTh Ha mpuMepax crocoObl
YMEHBIICHHS U TIPEJIOTBPAIICHHUS X BPEIHOTO BO3JICHCTBUS HA OPraHU3M YelIOBEKa,

JUTs. OOYYaIOIIMXCSl ¢ OTPAaHMYEHHBIMH BO3MOXXHOCTSIMH 370POBBS: YMEHHE IMPHUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/AaX MO3HAHUS BEIECTB M XUMHUYECKUX SIBJICHHUIA;

JUISL  CIIENBIX W CIIA0OBUIANIMX OOYYAIOIIMXCS: YMEHHE MCIOJIb30BaTh peiabedHO-
TOYEYHYIO cucTeMy o003Hauenuit JI. bpaiins nis 3anucu xumudeckux Gopmys.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KoJsmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3jesioB U TeM uu¢poBbIe
Ne i/ P Konrpoabubie | IlpakTHyeckue (1ncpp )
NPOrpaMMblI Bcero 5 6 o0pa3oBaTe/bHbIE
padoTsbI padoTsbI pecypebi
Pa3nes 1. Teoperuyeckue 0oCHOBbI OPraHN4eCKOi XMMHHU
[Ipenmer oprannuecko xumuu. Teopust
1.1 CTPOEHUS OPraHUYECKUX COeIMHEHUN A. 3
M. bytiepoBa
Hroro no pazneny 3
Paspnen 2. YrieBoaopoabl
2.1 [IpenenbHbIE YrIeBOIOPOIbI — AJTKaHbI 2
9 HenpenenbHble yrieBo10pObl: AKEHBI, 6 1
) aJIKaJINCHBI, aJIKUHBI
2.3 ApOMaTHYECKUE YTIIEBO0POIbI 2
54 [IpupoHbIE HICTOYHUKH YTIIEBOIOPOJIOB U 3 1
' UX mepepadboTKa
Hroro no pazneny 13
Pasznen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus
3.1 Cnuptel. DeHon 3
39 Anbnerunpl. KapOoHOBBIE KUCIIOTHI. 7 1
) CrnosxHble 3(upbl
3.3 YriaeBoasl 3 2
Hroro no paszneny 13

Pa3nes 4. Asorcoaepskamue OpraHu4ecKue coeJHHeHHs

4.1 AMuHBI. AMUHOKHCIIOTHL. benku 3




Hroro no pazneny

Paspgen S. BoicokOMOJIEKYISIPHbIE COeIMHEHUS

5.1 ‘ ITnactmaccel. Kayuyku. Bonokna 2
Hroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34




11 KJIACC

KosnunyecTBo yacos DJIEeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m OporpaMMBb Beero KO;TpOJIbHBIe HpﬁaKanecmle 0GpazoBaTEIbHbIE
padoTsbI padoThbI pecypesI
Paznen 1. TeopeTuueckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnueckuii 3akoH
1.1 n [lepnoanueckas cucteMa XUMUYECKUX 3
anemeHToB J[. 1. Menneneera
10 Crpoenue BeniectBa. MHOroo6pasue 4
' BEIIECTB
1.3 XHWMHYECKUE PEAKIIUN 6 1 1
Hroro no pazneny 13
Pa3znen 2. Heoprannueckasi Xumusi
2.1 Mertanibl 6 1
2.2 Hewmeramnsl 9 1 1
23 CBs13b HEOPraHMYECKUX U OPTAHNYECKUX ’
) BEILIECTB
Hroro no pazneny 17
Paznena 3. XuMus 1 ;KU3HL
3.1 ‘ XuUMHUS U KU3Hb 4
Wroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34 2 3







IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

Bcero

KonTtpoJbHbie
padoTsI

IIpakTH4eckue
padoThbI

Jara
H3yUYeHus

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTejibHbIE

pecypchbl

[Ipeamer opraHn4ecKkoi XUMHH, €€
BO3HUKHOBEHHE, Pa3BUTHE U 3HAYCHUE

Teopust CTpOEHHUSI OPraHUYECKUX
coenuHenuit A. M. Byrneposa, eé
OCHOBHBIC ITOJIOKCHHU A

[IpencraBnenue o Kiaccuuxanuu
opraHuueckux BemiectB. Homenknatypa
(cuctemaruyeckas) U TPUBHAJIbHBIE
Ha3BaHUs OPraHMYECKUX BEIIECTB

AJKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PSJT

MertaH u 3TaH — OpocTeuIme
MIPE/ICTAaBUTENIH AJIKAaHOB

AJIKEeHBI: cOCTaB U CTPOCHUCE, CBOIMCTBaA

DTWIEH U MPONUJIEH — MPOCTEUIINE
MIPE/ICTaBUTENIH AJTIKEHOB

[Ipaktuueckas pabora Ne 1. «Ilomyuenue
STHJICHA U U3yUYEHHE €r0 CBOHCTBY

Anxanuensl. byranuen-1,3 u
MetunOyraauen-1,3. [lonyuenue
CHUHTETHYECKOTO KayuyKa U PE3UHbI

10

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHUH,
TOMOJIOTHYECKHUI pAA. AI_IeTI/IJ'IeH —
HpOCTCfIH.IHfI MMPpEACTAaBUTCIIb AJIKUHOB

11

Brrunciaenus mo YPaBHCHUIO XUMHYECKOMN




peakinuu

Apenbl: 6eH30:1 U TOJIyoJ. TOKCHYHOCTh

12
apeHOB

13 ['enernueckas cBsA3b YIi€BOAOPOIOB,
MIPUHAUIEKATUX K Pa3JIMYHbIM KJlaccaM
[IpupoaHbIE HCTOYHUKH YTIIEBOIOPOIOB:

14 MPUPOIHBIN ra3 U NOMYTHHIE HEPTIHBIE
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu
[TpupoiHBIE NCTOYHUKH YIIIEBOIOPOJIOB:

15 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, HeQTh U IPOAYKTHI €€ epepaboTKu

16 KonTtponpHas padoTa mo pasaery
«YTI€BO10POIBD)

17 [IpenenbHbIE OJHOATOMHBIE CIIUPTHI:
METaHOJI ¥ 3TaHoJ. BoopoaHas cBs3b

13 MHoroaToMHbI€ CIUPTHI: ATUICHTIIUKOIb U
TIIALEPUH

19 ®deHo: cTpoeHue MOIIEKyIIbL, buznueckue
U XUMHUYECKUE CBOMCTBA, MPUMEHEHNE

20 Anbnerunpl: popMaibaerua u
areTanpaeru. AeToH

71 OAHOOCHOBHBIE Mpe/ieNibHbIE KApOOHOBBIE
KHCIIOTBI: MypaBbUHAsl U YKCYCHasI

2 [IpakTrueckas pa6f)Ta Ne 2. «CpoiicTBa
pacTBopa YKCYCHOM KHCIOTBI»
CreapuHOBast U OJIEMHOBAs KUCJIOTHI, KaK

23 MIPEICTAaBUTENH BBICIINX KapOOHOBBIX
KHCIIOT

4 Mpl1a Kak coyu BBICIIMX KapOOHOBBIX
KHCJIOT, UX MOIOLIEE IENCTBUE

75 CrnoxHble 3(hupbl KaK TPOU3BO/IHbIE

Kap6OHOBLIX KHUCJIOT. FI/I)IpOJ'II/B CJIOXKHBIX




3¢upoB

26

JXKupsl: ruapoNn3, IPUMEHEHHUE,
OMOJIOTHYECKAsl POJIb KHUPOB

27

VYTraeBobl: cocTaB, KiaccuuKarus.
Baxneiimme npeacraBuTenu: TIIOK03a,
¢bpykTO3a, caxapo3a

28

Kpaxman u nentonosa Kak IpupoHbie
MTOJIUMEPBI

29

KonTtponbHas padoTa no pasaerny
«Kucmopocoaeprkarniyue opraHHIecKre
coenuHEeHU/ Beepoccuiickas
IpoBepoyHasi paboTa

30

OO011ast XapakTepUCTUKA a30TCOAEPIKALINX
OPraHWYECKUX COCTUHECHHM /
Bcepoccuiickas mpoBepodHas paboTa

31

AMWHEBI: METHJIAMHUH U aHUJINH

32

AMUHOKHUCIIOTHI KaK aM(pOTepHbIe
OpraHUYeCcKHe COeTMHEHUS, UX
ouosnoruueckoe 3Hadenue. [lentuapr.
benku kak mpupoiHbIe
BBICOKOMOJIEKYJISIPHBIE COEMHECHMUSI

33

OCHOBHBIC ITOHATHUS XUMHH
BBICOKOMOJICKYJISAPHBIX COGI[I/IHCHI/Iﬁ

34

OCHOBHBIC MCTOJbI CUHTC3a
BBICOKOMOJICKYJISIPHBIX COCHHHCHHﬁ.
HHaCTMaCCLI, Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O
I[TPOTPAMME

34




11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bcero

KonTtpoibHbie
padoTsI

IIpakTHYeckue
padoThbI

Jara
HU3yUyeHus

DJIEeKTPOHHbIE
uudposeie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(uUrypauus aToMoB

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XMMHYeCKuX 3yemeHToB /I, W.
MenneneeBa, UX CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB M UX COCTMHEHHH TI0
rpynmnam M rnepuojaM. 3HauyeHue
MEPUOIUIECKOT0 3aKOHA U CUCTEMBI
xuMmudecknx daeMmenToB .. Meneneena B
Pa3BUTHUU HAYKU

Crpoenue BemiecTBa. XUMUYECKAs! CBSI3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHUs
KOBaJICHTHOM cBs3U. BonopoiHas cBs3b

BasleHTHOCTB. DJIEKTPOOTPUIIATEITILHOCTD.
Crenenb okucieHus. Bemectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHMS

ITonsrue o AUCIICPCHBIX CUCTCMAX.
HcTunHBIC M KOJIJIOUIHEIC PaCTBOPBLIL.
MaccoBas goJis BellecTBa B pacTBOpPEC

Knaccugukanus 1 HOMEHKIaTypa
HEOPraHMYECKUX coeqUHEHMNN. ['eneTnyeckas
CBsI3b HEOPraHWYECKHX BEIIECTB, Pa3IMYHBIX
KJIaCCOB

Knaccudukaiius XuMHUECKUX pEeaklui B




HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MacChl BELECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKLUAX

Ckopoctb peakiuu. OOpaTuMble peakLuu.
XHUMHUYECKOE PAaBHOBECUE

10

[IpakTnueckas padora Ne 1. «Biausiaue
pa3IuyYHbIX (PaKTOPOB HA CKOPOCTh
XUMUYECKON PEAKIIUN»

11

DnekTpoauTHIeckas qucconuanus. [lonsrue
0 BojiopoiHOM Tiokazarene (pH) pacteopa.
Peaxun nonHoro oomeHna. ['mapomm3
OPraHu4Y€CKUX U HCOPTaHNYCCKUX BEIICCTB

12

OKHCIUTETEHO-BOCCTAHOBUTEILHBIC
peakiuu. [ToHsTHE 00 BIIEKTpOITU3E
pacIyiaBoB U paCTBOPOB COJICH

13

KonTtponbHas padoTa mo pasaery
«TeopeTnyeckre OCHOBBI XUMHUM»

14

Mertamel, ux noyoxxenue B [lepuoanueckoi
CHUCTEME XMMHYECKHUX 3y1eMeHToB JI. H.
MenpeneeBa 1 0COOEHHOCTH CTPOCHUS
atomoB. O0mue pusnyeckue cBoNCTBa
METAJIJIOB

15

CruiaBbl METAIIOB. DIIEKTPOXUMUYECKUN P
HAMPSDKEHUN METAIJIOB

16

XHUMHYECKHE CBOMCTBA BayKHEHIIINX
METaJUIOB (HAaTpUH, KaJIui, KaJblIUi, MarHui,
ATIOMUHHK ) U UX COCTMHCHUMA

17

XHUMHUYECKHE CBOWCTBA XpOMa, MEIU U UX
COEIMHEHUN

18

XHUMHUYECKHE CBOMCTBA IIMHKA, JKejle3a U UX
COEIMHEHUN




19

[Ipaktuyeckas padora Ne 2. "Pemenne
HKCIIEPUMEHTANIBHBIX 33/1a4 110 TEME
«Meramae"

20

HeMeTaJIJH)I, HUX ITIOJIOKECHUC B
[Tepuonnueckoi cucteMe XUMUYECKUX
anemeHToB J[. 1. MeneneeBa u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®uU3NYECKUE CBOMCTBA HEMETAIIIOB.
AnnoTponus HEeMeTauIoB (Ha pumMepe
KHCJIOpoJia, cephl, (hochopa u yriepoaa)

22

XHWMHUYECKUE CBOMCTBA FAJIOI€HOB, CEPBI U UX
CoeqUHEHNN

23

XuMHYecKue CBOMCTBa a30Ta, pocopa u ux
COeqUHEHNN

24

XHWMHUYECKUE CBOMCTBA yriiepoaa, KpeEMHUS U
HUX COEIUHEHUI

25

[IprumeHeHne BaXKHEUIINX HEMETAIUIOB U UX
COEeIUHEHUN

26

O0o001Ienre ¥ cucTeMaTH3alys 3HAHWH 110
teMe «Hemerannery. Berancinenus mo
YpaBHEHUSIM XUMUYECKUX PEAKIUN 1
TEPMOXUMHYECKHE PACUETHI

27

[Ipaktuueckas padota Ne 3. «Pemenne
AKCIEPUMEHTAJIBHBIX 33/1a4 10 TEME
"Hemerassl"»

28

KOHTpOJ'ILHaSI pa60Ta o TeMaM «MeTaib»
u «HemeTtanmbl

29

HeOpraHI/IquKI/Ie H OPraHUvYCCKUC KUCIIOTHI.
HeOpraHI/IquKI/Ie 1 OPraHUYCCKUC OCHOBAHUSA

30

AmdoTepHble HEOPraHUYeCKue 1
OpraHMYeCcKHe coeMHeHus. [ eneTnueckas
CBSI3b HEOPraHUYECKNX U OPTaHUYECKUX




BCIICCTB

Poiib XxuMuu B 00€CIIEUEHUH SKOJIOTHYECKOM,

31 SHEPTreTUYECKOM U MUIEBON OE30TIaCHOCTH, 1
Pa3BUTUU MEULIMHbI
[IpencraBnenus 06 oOMMX HAYIHBIX

32 MIPUHLUAIIAX TPOMBIIUIEHHOTO MOJYy4EeHUS 1
BAYKHEHIIINX BEIIECTB

33 UYenoBek B MUpPE BELIECTB U MAaTEPHAIIOB 1

34 XUMUS U 3J0POBBE YEIOBEKA 1

OBIIEE KOJIMYECTBO YACOB I1O 34

[TPOI'PAMME







MPOBEPAEMBIE TPEBOBAHMS K PE3YJIbTATAM OCBOEHUA OCHOBHOM
OBPA3OBATEJIbHOM ITPOTPAMMBI

10 KJIACC

Kox
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeaAMeTHbIE Pe3YJIbLTATHI OCBOEHHS OCHOBHOM
o0pa3oBaTeIbHOI MPOrPaMMbI CPETHEr0 001Iero 00pa3oBaHMs

1

TeopeTnueckre OCHOBBI OPraHU4eCKOM XUMUHU

1.1

ChopMupoBaHHOCTH TPEJACTABICHUNA O XUMHUYECKOW COCTaBJISIONICH
€CTECTBEHHOHAYYHOUW KapTHHBI MHpA, POJIM XUMHUU B TIO3HAHUU
SABJICHUN TIPUPOABI, B (POPMHUPOBAHWM MBINUICHUS U KYJbTYpPBI
JUYHOCTH, €€ (PYHKIIMOHAIBHOW TPAMOTHOCTHU, HEOOXOIUMOU Jis
peleHuss TPAKTUYECKUX 3a7ad U IKOJOTHYECKH OOOCHOBAaHHOTO
OTHOIIIEHHUS K CBOEMY 3JI0POBBIO U TIPUPOTHON Cpesie

1.2

Bnagenune cucremMod XUMHUYECKMX 3HAHUH, KOTOpas BKJIIOYAET:
OCHOBOIOJIAraolne MOHSTHUSA (Monexymna, BaJICHTHOCTb,
ANEKTPOOTPUIIATENILHOCTh, CTENEHb OKUCIEHMS, XUMHUYECKasl CBS3b,
MOJIb, MOJISIpHAs Macca, MOJIAPHBIA OOBEM, YIJIEpOIHBIH CKEJeT,
(yHKIMOHANBHAS ~ TpyldmHa,  pagukail,  U30MepUs,  H30MEpHI,
TOMOJIOTHUECKUH psiJl, TOMOJIOTH, YIJIEBOJOPOAbBI, KHCIOPOA- U
a30TCOJIEp KaIlle COEOUHEHMs, OMOJIOrMYeCKHd AaKTHBHBIE BEIIECTBa
(yrneBojpl, KHUpbI, O€NKH), MOHOMEp, MOJIMMEp, CTPYKTYPHOE 3BEHO,
BBICOKOMOJIEKYJISIPHBIE COEAMHEHHUS); TEOPUM U 3aKOHBI (Teopus
XUMHUYECKOTO CTPOCHHS OpraHuveckux BemiectB A.M. Byrtiepora),
3aKOHOMEPHOCTH, CHUMBOJIMYECKUH SI3bIK XUMHUH, (DAaKTOJIOTHUECKUE
CBEICHMSI O CBOICTBaX, COCTaBe, TMOJIYYEHHH U O€30MacHOM
WCMOJBb30BAHUM  BAXKHEHIIIMX HEOPraHMYECKUX M OpPraHUYEeCKUX
BEILECTB B OBITY ¥ MPAKTUYECKOM IEATEIbHOCTH YeIOBEKa

1.3

ChopmupoBaHHOCTh YMEHMI BBISBIATH XapaKTEepHbIE MPHU3HAKU
NOHSTHUM,  YCTaHABIMBATb WX  B3aUMOCBSI3b,  HCIIOJIb30BATh
COOTBETCTBYIOIIME TMOHATHS MPH ONUCAHUU COCTaBa, CTPOCHHS W
peBpalieHNI OPraHNYeCKUX COCTUHEHUI

1.4

c(OpMUPOBAHHOCTh YMEHUU HCIOIb30BATh XUMUYECKYI0 CHUMBOJIUKY
JUIS COCTaBJICHHUS MOJIEKYJIIPHBIX M CTPYKTYPHBIX (pa3BEpHYTO,
COKpaméHHOM) (opMyn OpraHMYecKWX BEIIECTB U  ypaBHEHUH
XMUMHYECKUX PEaKIHii, U3rOTaBINBATh MOJIEIU MOJIEKYJI OPTaHUYECKUX
BEUIECTB Ui WIIIOCTPALUA UX XMUMHUYECKOTO U MPOCTPAHCTBEHHOIO
CTpOCHUS

1.5

ChopMUpOBaHHOCTb ~ YMEHUH  YCTaHaBIMBATh  IPHUHAIJICKHOCTD
M3YYEHHBIX OPraHMYeCKHX BELIECTB II0 MX COCTaBy M CTPOCHHIO K
onpenienéHHOMY Kiaccy (Tpymme) coeluHeHMH (YrJIeBOAOPOIbI,
KHACJIOPOJ M a30TCOJAEp)KALUE COEAMHEHHs, BBICOKOMOJIEKYJISIPHBIE
COEMHEHHUs), JaBaTb MM  Ha3BaHUS [0  CUCTEMAaTHYECKOM
HomeHkiarype (IUPAC)

1.5

C(I)OpMI/IpOBaHHOCTB YMCHHUA ONPEACIATh BUABI XHUMHUYECKOM CBS3H B
OpPraHNuvYCCKUX COCIUHCHUAX (O,E[I/IHapHBIC )51 KpaTHBIC)

1.6

C(I)OpMI/IpOBaHHOCTB YMCHHA MMPUMCHATH: IMOJIOKCHU A TCOPpHUU
CTPOCHHA OPraHUYCCKUX BCILICCTB AM. BYTJ'IepOBa JJIA O0OBSICHEHHS
3aBHCHMOCTH CBOMCTB BEIIECTB OT HX COCTaBa M CTPOCHUS; 3aKOH




COXPAaHCHUSA MACChl BCIICCTB

YrneBo1opoabl. Kucnoponcoaepxarue u a30TCOJIepHKaLINE
OpraHUYeCKHUe COCTUHEHUsI. BEICOKOMOJIEKYIISIPHBIE COCTUHEHUS

2.1

ChopMUpOBaHHOCTh yMEHHH NPUBOAWUTH TPHUBHAIBHBIE Ha3BAHUS
OT/IEIbHBIX OPraHUYECKUX BELIECTB (3TUJIEH, NPOINWIEH, AalleTUJIEH,
STHJICHTJIMKOJb, TIUIECPUH, (eHoN, (opManbIeruy, aneTaabAerul,
MypaBbUHas KHCJIOTA, YKCYCHas KHCJIOTa, OJIEMHOBAas KHUCIIOTa,
CTeapHHOBasl KHUCIIOTa, IJIIOKO3a, (PYyKTO3a, Kpaxmal, ILeJUIroJIo03a,
TJIMLIMH)

2.2

ChopmMupoBaHHOCTh YMEHHU XapaKTepU30BaTh COCTaB, CTPOCHHE,
(1)I/ISI/I‘~ICCKI/IC U XUMHYCCKHUEC CBOﬁCTBa TUITNYHBIX HpeI[CTaBI/ITCJIeﬁ
paSJ'H/ILIHI)IX KJIaCCOB OpFaHI/I‘IeCKI/IX BCIIICCTB (MeTaH, OTaH, J3THJICH,
MPOMWIEH, aleTuieH, Oyraauen-1,3, wmermnOyraauen-1,3, OeHzod,
METaHOJI, TAHOJ, 3TUJICHIJINKOIb, TJIMIEPHH, (ESHOJ, aleTaabIeTH],
MypaBbHHAS W YKCYCHasl KHCJIOTHI, TJIOKO3a, KpaxMmaj, IeJIII0I03a,
aMUHOYKCYCHasl KHCIIOTa)

2.3

ChopmMupoBaHHOCTh YMEHMSI WILTIOCTPUPOBATh T'€HETHYECKYIO CBS3b
MEXAY  TUIUYHBIMU  [PEACTAaBUTEISIMM  PA3IMYHBIX  KJIACCOB
OpraHMYECKUX BEIIECTB YPAaBHEHUSIMH COOTBETCTBYIOIIMX XUMHUYECKUX
peaxiuil ¢ UCIOIb30BaHUEM CTPYKTYPHBIX (OpMYIT

2.4

ChopmupoBaHHOCTH YMEHHUS XapaKTepU30BaTh HMCTOYHUKH
YTJ€BOJA0POIHOTO ChIpbsl (He(Th, PUPOIHBINA ra3, yroyb), CHOCOObI UX
nepepabOTKU U MPAKTUYECKOE MPUMEHEHHE IPOIYKTOB IepepadoTKU

XUMHA ¥ XKU3HB. PacuéThl

3.1

CdopMHpOBaHHOCTH YMEHUN BIAJCTh CUCTEMOW 3HaHU 00 OCHOBHBIX
METO/IaX Hay4yHOTO MO3HAHHUA, UCTOJIb3yEMbIX B XUMHUH MPU U3yUCHUH
BEIIECTB M XMMHYECKHUX sABJIIEHUH (HAOMIOJaeHHe, HW3MEpeHue,
9KCIIEPUMEHT, MO/IETUPOBAHUE), HCIOJIb30BaTh CUCTEMHBIE
XUMHYECKHE 3HAHWUS IS MPUHATHS pPEUIeHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIlUsIX, CBSA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHEM

3.2

ChopmupoBaHHOCTh YMEHHH COOJIIOATh MpaBWJIa  IOJIb30BAHUS
XMMHUYECKON Tocynoil u 1abopaTopHbIM O0OpYyIOBAaHUEM, a TaKKe
npaBuiia OOpalleHusl C BEIIECTBAMU B COOTBETCTBHH C MHCTPYKIUSIMU
10 BBITIOJIHEHUIO JIA0OPATOPHBIX XUMUYECKHX OTIHITOB

3.3

ChopmupoBaHHOCTh YMEHUHN TUIAHUPOBATH U BBIMOJIHITH XUMUYECKHIA
SKCIIEPUMEHT (IIPEBPAILEHHS OPraHUYECKUX BEIIECTB MPU HArpeBaHUH,
MOJIy4YeHHE STUJICHA U M3yYCHHE €ro CBOMCTB, KaUYeCTBEHHbIC PEaKIIUU
OpraHMYECKUX BEIIECTB, JeHATypalus OEIKOB NpU HarpeBaHUH,
[[BETHBIE pEaKIMU OEJIKOB) B COOTBETCTBHM C TMpaBUJIAMH TEXHUKHU
0€30MacHOCTH TpHU OOpalleHuH C BEHIeCTBAMH U J1aOOPaTOPHBIM
o0opynoBaHuEM; MIPEACTABIIATh pe3yNIbTaThI XUMHYECKOTO
JKCIIEpUMEHTa B (opMe 3amucu YpaBHEHUH COOTBETCTBYIOIIMX
peakiuii 1 GopMyITHPOBATH BHIBOIBI HA OCHOBE 3TUX PE3YIHTATOB

34

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ MMPOBOJUTH BBIYHUCIICHUA 10 XUMHUYCCKUM
YpPaBHCHHUAM (MaCCH, 06’béMa, KOJIMYCCTBA UCXOOAHOT'O BCIICCTBA HJIN
NPpOAYKTa pCAKIUH IO U3BECTHBIM MACCE, O6’béMy, KOJIMYCCTBY OHOTO
13 UCXOJHBIX BCIICCTB UJIU MTPOAYKTOB peaKL[I/II/I)

3.5

C(i)OpMI/IpOBaHHO CTh yMeHI/Iﬁ KPUTHUYCCKHU AHAJIU3UPOBATH




XUMUYECKYI0 HMH(OPMAIUIO, TOJIY4aeMyl0 M3 pPa3HbIX HCTOYHUKOB
(cpenctBa MmaccoBoit H(popMalum, cetb IHTepHET U Apyrue)

3.6

CdopmupoBaHHOCTh yMEHUU COOMIOAATH TMpaBWIA OAKOJOTHUECKU
1[eJIeCO00pa3HOTO TOBEICHUSI B OBITY M TPYNOBOW NESATEIHHOCTH B
LENSAX COXPAHEHUs CBOEro 3J0pPOBbS M OKPYKAIOIIEH HNPUPOIHON
Cpeapl, 0CO3HABaTh OMACHOCTb BO3JCHCTBUS Ha KHBBIE OPTaHU3MBI
OTIpEe/ICIIEHHBIX OPraHWYECKHX BEUIECTB, TIOHMMAas CMBICI TIOKa3aTels
[NAK (upenenbHO JOMYyCTUMOM — KOHLEHTpPALUHM), MOSICHATH Ha
pUMepax CrnocoObl YMEHBIICHHS W MPEJOTBPALICHHUS WX BPEIHOTO
BO3CHCTBUS HA OPTaHU3M UYEJIOBEKa

11 KJIACC

Kon
MPOBEPAEMOro
pe3yJbTara

IIpoBepsiemble npeMeTHbIE Pe3yJabTATHI 0CBOEHUS OCHOBHOM
o0pa3oBaTe/ibHOIi MPOrpaMMbl CpeIHero o01ero 06pa3oBaHus

1

TeopeTnuecknue OCHOBBI XUMUH

1.1

Brnanenne cucTeMOll XMMHMYECKMX 3HAaHWM, KOTOpas BKIIFOYAET:
OCHOBOIIOJIATAIOIAE  TOHATHS  (XAMHUYECKHH  DJIEMEHT,  aToOM,
AJIEKTPOHHAs! 000JI0YKA aToOMa, §-, p-, d-dTIEKTPOHHBIE OPOUTAIM aTOMOB,
WOH, MOJIEKYyJa, BaJCHTHOCTh, JJIEKTPOOTPHUIIATEILHOCTh, CTEIECHb
OKHCIICHUS, XUMHYECKas CBs3b, MOJb, MOJISIPHAs Macca, MOJISIPHBIN
00BEM, KpHCTAUIMYECKash peméTka, THUIBl XUMHYECKUX PpeaKIui
(OKHCITUTENHHO-BOCCTAHOBUTENBHBIE, 9K30- M SHIOTEPMHYECKHE,
peakui MOHHOTO OOMEHa), PacTBOP, AJICKTPOJUTHI, HEIJICKTPOJIHTHI,
AJIEKTPOJIUTAYECKAsT ~ TUCCOLMAlASA, OKHCIHUTENb, BOCCTAHOBUTEIND,
CKOPOCTh XMMHYECKOW PEeaKIiu, XMMHYECKOE PaBHOBECHE); TEOPUHU U
3aKOHBI (TEOpPHUS AIIEKTPOJUTHYCCKON auccornmanuu, llepuoauueckuii
3akoH [[.J. MeHnneneeBa, 3aKOH COXpaHEHHsI MacChl), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUH, (haKTOJIOTHYECKUE CBEJICHHS O CBOWCTBAX,
COCTaBe, IIOJIYYCHHMH U OC30MacHOM HCIOJB30BAHUU BaKHEHIIIMX
HEOPraHMYECKUX BEIIECTB B OBITY M TPAKTHYECKOW AEATEIHHOCTH
JeJIoBeKa

1.2

ChopmupoBaHHOCTh yMEHUU BBISBISATH XapaKTepHbIE MPU3HAKU U
B3aMMOCBSI3b H3YYCHHBIX MOHITHH, NPUMEHSATH COOTBETCTBYIOIIHE
HOHSTHUSI TIPH ONHCAHWM CTPOEHHS U CBOMCTB HEOPraHMYeCKHUX
BEIIECTB W MX MPEBPAIICHUIN; BBIABIATH B3aWMOCBS3b XMUMHUECKUX
3HAHUH c MOHATUSMU u MPEJICTABICHUSIMHU IPYTUX
€CTECTBEHHOHAYYHBIX MPEIMETOB

1.3

BnaneHne OCHOBHBIMM METOOJAaMHU HAay4YHOTI'0 TIIO3HAaHHA BCHICCTB U
XUMHUYECKUX SBJICHHUM (Ha6J'IIOI[eHI/Ie, HU3MCPCHUC, OSKCIICPHUMCHT,
MO,Z[eJ'II/IpOBaHI/IC)

1.4

C(I)OpMI/IpOBaHHOCTB yMeHI/Iﬁ OoNpeCACIATh BAJICHTHOCTb U CTCICHDb
OKHCJICHUA XHUMHWYCCKHUX OJBJIEMCHTOB B COCAMHCHHAX PA3JIUYIHOTO
CcocCTaBa, BUJ XUMHUYECKOM CBA3HU (KOBaJ'ICHTHaH, HNOHHAasd,
METAJLIIMYCCKasd, BO,Z[OpO,[[Haﬂ) B COCIUMHCHUAX, THII KpHCTaHHquCKOﬁ
peIJ_IéTKI/I KOHKPETHOT'O BCIICCTBA (aTOMHa}I, MOIJICKYJIApHAsA, WOHHAasd,
MeTaJ’IJ’II/I‘{eCKaH)




1.5

ChopMUpOBaHHOCTh YMEHHUI OMPEIETATh XapaKTep CpPeAbl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAUHEHUN

1.6

ChopmupoBaHHOCTE  YMEHHS  KIACCU(PUIIUPOBATH  XUMHUYECKUE
peaKuu Mo Pa3InYHbBIM MPHU3HAKAM (YHCITYy U COCTaBY pearupyromux
BCIIECTB, TEIUIOBOMY OJ(PQPEKTy peaKiuu, W3MEHCHHUIO CTereHei
OKUCJICHHS ~ DJJIEMEHTOB,  OOpaTUMOCTH  pEaKIUH,  yJacCTHIO
KaTaau3aTopa)

1.7

ChopmupoBaHHOCTE  YMEHHH  COCTABJISATh YpPaBHEHHUS  PEAKIUi
pa3IMYHBIX THUIOB, TOJIHBIE U COKPALIEHHBIE YPAaBHEHUS PEAKLIHMI
MOHHOTO OOMEHA, YUYUTBIBAS YCIOBUS, TIPU KOTOPBIX OTH PEAKITUN UITYT
JI0 KOHIIA

1.8

ChopmupoBaHHOCTh YMEHHUI NMPOBOJIUTH PEAKIUH, MOATBEPKIAIOLINE
KaueCTBEHHBIM  COCTAB  PA3JIMYHBIX HEOPraHUYECKUX  BELIECTB,
pacro3HaBaTh ONIBITHBIM ITYTEM HOHBI, NPUCYTCTBYIOIIME B BOJHBIX
pacTBOpax HEOPraHMYECKUX BEILECTB

1.9

CpopMHpPOBAaHHOCT, YMEHHUH PACKpPBIBATH CYIIHOCTh OKHCIUTEIHHO-
BOCCTaHOBHTEIBHBIX peaxiuit MOCPECTBOM COCTaBJICHHSI
AJIEKTPOHHOTO OajaHca 3THX PeaKIui

1.10

ChopmupoBaHHOCTh yMEHUH OOBACHATH 3aBUCUMOCTh CKOPOCTH
XMUMHUYECKON peaKIMK OT pa3Iu4HbIX (JaKTOPOB

ChopMHpPOBAaHHOCT, yYMEHHH  OOBICHATH  XapakTep CMEHICHUs
XUMHUYECKOTO PAaBHOBECHS B 3aBHCHUMOCTH OT BHEIIHETO BO3JACUCTBUS
(mpuaIMn Jle [larensbe)

OO6mrast 1 HeOpraHMvecKass XUMHS

2.1

CdopMHpOBaHHOCT, YMEHHMH pacKpbiBaTh cMbIch [lepuomgumdeckoro
3aKOHa AN. Meuneneena u JIEMOHCTPUPOBATH ero
CUCTEeMATU3UPYIOILYIO, OOBACHUTENbHYID U  NPOTHOCTUYECKYIO

byHKIUN
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CdopMHPOBAHHOCTh YMEHUH XapaKTEPU30BaTh AIEKTPOHHOE CTPOCHHUE
aTOMOB XUMHUYECKUX »dJeMeHTOB |—4 mnepuonoB Ilepuoanyeckoii
cucTemMbl xuMuueckux osieMeHtoB J[.MI. MeHnneneeBa, HCHOJIb3ys
MOHATUSA «S-, p-, d-dIEKTPOHHBIC OpPOUTAIN», «IHEPTETHUYCCKHUE
YpPOBHM»,  OOBSCHATH  3aKOHOMEPHOCTH  HW3MCHCHHS  CBOMCTB
XUMHUYECKUX 3JIEMEHTOB M MX COEAUMHEHUN MO MepuojamM U Ipynrnam
[Tepuoanueckoit cuctembl XumMuieckux snementoB .M. Menaeneera

2.3

ChopmupoBaHHOCTh yYMEHHUH XapakTepu3OBaTh (OMUCHIBATH) OOIIUE
XUMUYECKHE CBOWCTBA HEOPraHMYECKUX BEIECTB PA3JIUYHBIX KIIACCOB,
NOJTBEPXKJIATh  CYIIECTBOBAHME  TI'EHETHYECKOH  CBS3M  MEXIY
HEOPraHMYECKUMH  BEIIECTBAMH  C  I[OMONIbIO  ypaBHCHHU
COOTBETCTBYIOIIUX XUMHUYECKHX PEAKIIHIA
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ChopmupoBaHHOCTh ~ YMEHHI  yCTaHAaBIMBATh  NPUHAAIEKHOCTH
HEOPraHWYEeCKHUX BEIIECTB M0 UX COCTAaBY K ONpPENEIEHHOMY Kiaccy
(rpymnmne) coeaMHEHUN (MPOCTHIE BEIIECTBA — METAIIbl U HEMETaJUIbI,
OKCHJIbl, OCHOBaHHMsI, KUCIIOTHI, aM(OTEPHBIE TUPOKCUIBI, COTIH )

2.5

ChopMupOBaHHOCTb YMEHHUH HCIIOJIB30BaTh XMMUYECKYIO CHUMBOJIMKY
UL cocTaBlieHHsT (OpMyNT BEIIECTB M YPaBHEHUH XUMHUYECKHX
peakuuii, cucremaruueckyto HomeHkinarypy (IUPAC) u tpuBmanbHbie
Ha3BaHUSl OTJENIbHBIX HEOPraHMYeCKUX BellecTB (yrapHblii Tas,




YIJIEKUCIBIA Ta3, aMMHWaK, raméHas H3BECTb, HETall€Has W3BECTb,
MUTHEBAs COJIA, TUPUT U JIPYTHUe)

2.6

ChopmupoBaHHOCTE yYMEHUH XapakTepu30BaTh (OMUCHIBATH) OOIIUE
XUMHYECKHUE CBOMCTBA HEOPraHMUYECKUX BEIIECTB PA3IMYHBIX KIACCOB,
MOJATBEPKIIATh  CYIIECTBOBAHWE TCHETUYECCKOH  CBS3M  MEXKIY
HEOPraHWMYECKMMH  BEHISCTBAMH  C  TOMONIBIO  ypaBHEHUH
COOTBETCTBYIOIINX XUMUYCCKHX PEAKIIHIA

2.7

ChopMUpOBaHHOCTh YMEHUH TIAHUPOBATH M BBITIOIHATH XUMHUYECKUI
9KCIEPUMEHT (pa3jio’KeHHE NepoKcHJa BOJOpoJa B IPUCYTCTBUU
KaTajlu3aTopa, OIPEAEICHUE CPEeIbl PACTBOPOB BEIIECTB C IOMOLIbIO
YHHUBEPCAJIHHOTO HHAMKATOPA, BIHMSHHE pa3IHMYHBIX (AKTOPOB Ha
CKOPOCTh ~XMMMYECKON peaklMH, peaklud HOHHOTo oOMeHa,
KaueCTBEHHbIE PEaKluu Ha Cylb(aT-, KapOOHAT- U XJIOPUJI-aHUOHBI, Ha
KaTHOH aMMOHUS, pEIIeHHE SKCIEPUMEHTAJIbHBIX 3a7ad 10 TeMaM
«Metamnel» u «HemeTaniasl») B COOTBETCTBUU € MPaBUJIAMU TEXHUKH
0€30MacHOCTH TpHU OOpalleHMH C BeulecTBaMM U JabOpaTOPHBIM
000pyJ0BaHuEM; MPEJICTaBIISTh pe3yIIbTaThI XUMHUYECKOTO
JKCIIEpUMEHTa B (OopMe 3alucH ypaBHEHUH COOTBETCTBYIOIIMX
peaxnuii ¥ GOpPMYIMPOBATH BBIBOJIBI HA OCHOBE ITHX PE3yIbTaTOB

2.8

CpopMHpOBAaHHOCT, yYMEHUW COOMIOATh TPaBWIA  TOJIb30BAHUS
XUMUYECKON TOCY/I0N W JabopaTopHbIM OO0OpyJAOBaHWEM, a TaKkKe
npaBuiia 0OpaIeHus ¢ BEIECTBAMH B COOTBETCTBHH C MHCTPYKIIHSAMU
10 BBIMIOJIHEHHUIO Ja00PATOPHBIX XUMUYECKUX OIBITOB

2.9

CdopMHupoBaHHOCTH YMEHHI XapaKkTepru30BaTh XUMHYECKHE
MIPOLIECCHI, JIe)KAlllue B OCHOBE MPOMBIIUICHHOTO MOJYyYEHHs] CEpPHOMN
KHCIIOTBI, aMMHaKa, a Takke CPOPMHUPOBAHHOCThH IpPEACTaBICHUN 00
oOLIMX HayyHBIX MPUHLMIAX M JKOJOTHYECKHX Mpobiemax
XMMHUYECKOTO MTPOU3BOJICTBA

XUMHUA U XKU3HB. PacuéTrhl

3.1

CopMHpPOBAHHOCTh TPEJCTABICHUH O XUMHUYECKOW COCTaBJISIONIEH
€CTECTBEHHOHAyYHOW KapTUHbI MHUpPA, POJIM XUMUU B [O3HAHUU
SBIIGHUW TPUPOJBI, B (QOPMHUPOBAHUU MBIIUICHUS U KYJIBTYPHI
JUYHOCTH, €€ (PYHKIHMOHAIBHONM T'PAaMOTHOCTH, HEOOXOIUMOM s
pelIeHusT NPaKTHUYECKUX 3aad U DSKOJOTHYECKHM O0O0O0CHOBaHHOIO
OTHOIICHMSI K CBOEMY 3/I0POBbIO U IIPUPOJIHOI cpeie

3.2

CdopmupoBanHOCTH YMEHUU KPUTHYECKH aHAJIU3UPOBATh
XUMHUYECKYI0 HH(QOpPMAIUIO, TMOJIYy4aeMyl M3 Pa3HbIX HCTOYHUKOB
(cpencTBa MaccoBOil KOMMYHHKAIINH, ceTh IHTEpHET U Apyrue)
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ChopmupoBaHHOCTh yMEHMI COONIOATh TPaBUIA IKOJIOTUYECKH
1es1ecoo0pa3HOro MOBEAEHUs B OBITY M TPYAOBON JESITENLHOCTH B
LEISAX COXPAaHEHMsS] CBOET0 3JI0pPOBbS U OKPYKAIOIIEH NPUPOIHOMN
cpensl
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Oco3HaBaTh OITaCHOCTH BO3JICHICTBUS Ha JKHUBBIE OpTraHNU3MBbI
OHpe,Z[eJ'IéHHLIX BCIICCTB, IMTOHMMAsi CMBICJI ITOKa3aTciIsd HI[K, TIOACHATD
Ha IMpuMepax CITOCOOBI YMCHBUICHUS U MPEAOTBPALICHUA UX BPCIHOTO
BO3ACHUCTBUS Ha OpraHu3M 4YCJIOBCKaA

3.5

C(i)OpMI/IpOBaHHOCTL yMeHHf/'I MMpOBOIUTH BBIYHCIICHUA C
HCIIOJIb30BAHHUECM TIIOHATHA «MacCCOBasd HOJIA BCHICCTBA B PACTBOPE»,
0OBEMHBIX OTHOIICHHI Ta30B npu XUMHUUYCCKHUX PCAKIUAX, MACChI




BEIIECTBA WJIM 00BEMA Ta30B MO0 M3BECTHOMY KOJIMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOrO M3 YYacTBYIOUIMX B PEaKIUU BELICCTB,
TEIIoBOTO 3 (deKkTa peaknuu Ha OCHOBE 3aKOHOB COXPAHEHHUS MacChl
BEIIECTB, IPEBPALLICHUS U COXPAHCHUS SHEPIrUU




IMPOBEPAEMBIE 2JIEMEHTBI COAEP)KAHUSA

10 KJIACC

Kox

HpOBepﬂeMblﬁ JIEMECHT COACPKAHUSA

1

TeopeTnueckre OCHOBBI OPraHU4EeCKON XUMHH

1.1

[Ipenmer opraHnveckod XMMHHU: €€ BO3HMKHOBEHHE, PA3BUTHE W 3HAYCHUE B
IMMOJIY4YCHHMHU HOBBIX BCIICCTB W MATCPUAJIOB. Teopm{ CTPOCHUA OPraHNYCCKUX
coenquHenni A.M. bytinepoBa, €€ OCHOBHBIE MOJIOKEHHUS

1.2

CrpykrypHble (opMynbl OpraHmdeckux BemiecTB. [‘omosorus, wuszomepus.
XUMHYECKasl CBSI3bL B OpraHn4eCKux COCIUHCHUAX — OAHWHAPHBIC KW KPATHBLIC
cBs3u. [IpescraBienne o knaccuukauy OpraHuIeCKUX BEIIECTB

1.3

Homenknatypa opraHvueckux COEIMHEHUHN (CHCTeMaTHuyecKas) U TPUBHAJIbHbIE
Ha3BaHMs BAXKHEUIINX IPEICTaBUTENIEH KJIaCCOB OPraHMUECKUX BEILIECTB

YrneBoaopo bt

2.1

AJKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKHAN psAfl. MeTaH u 3TaH — mpocTenne
MPE/ICTaBUTENM alIKaHOB: (pU3MUecKHue M XUMHUYECKHE CBOMCTBa (peakiuu
3aMelleHusl M TOPEHNs), HaXOXKJICHHUE B IIPUPOJIE, MOJyIeHHE U IPUMEHEHHE

2.2

AJKEHBI: COCTaB W CTPOEHUE, NOMOJIOTMYECKHW pPsA. ODTHUIEH W NPONWIEH —
MpOCTEeHIINEe NPEACTaBUTENIN AJKEHOB: (U3UYECKHE U XUMHUYECKHE CBOMCTBa
(peakuuu THIPUPOBAHUS, TaJIOTEHUPOBAHUS, THApATAllUM, OKHUCICHUS U
MOJIMMEPU3aLMH ), TIOTy4CHHE U IPUMEHEHUE

2.3

Ankanuensl: Oyramuen-1,3 w MerunOyramueH-1,3: cTpoeHue, BaKHEHIIHE
XUMUYECKHE CBOMCTBA (peakuusi moguMepusanuu). [lomydeHne CHHTETHYECKOTO
Kay4dyKa ¥ PE3UHBI
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AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTUYECKUI psiA. ALETUIICH —
OPOCTEHIINKA TPEICTaBUTENIb AJIKHHOB: COCTaB, CTpOEHHE, (U3MUYECKUue U
XMMHYECKHE CBOMCTBA (peakUuu TUIpUPOBaHMs, TaIOTEHUPOBAHUS, THApATaLIUH,
TOpEeHUs), MOJIyYeHUE U IPUMEHEHHE

2.5

Apenbl. benszon: coctaB, cTpoeHue, (QU3MUECKME M XHMHUYECKHE CBOMCTBA
(peakuuu rajgoreHupOBaHUs U HUTPOBAHUS), MOIYYeHHUE U puMeHeHue. Tomxyout:
COCTaB, CTpoeHHMe, (Qu3MYecKue ¢ XUMHYECKHe CBOMCTBA  (peakuuu
TaJIOTEHUPOBAHUSI U HUTPOBAHUA), TMOJYYCHHE M TNpPUMEHEHHE. TOKCUYHOCTh
apeHoB. ['eHeTmyeckas CBSI3b MEXKAY YIJIEBOJOPOJAMHU, MPUHAUICKAIIMUMU K
pa3IMYHbIM KJIaccaM

2.6

[IpupoaHble UCTOYHHUKH YTIIEBOAOPOIOB. [IpupoaHblii ra3 1 momyTHble HEPTIHbIE
ra3el. HedTh 1 e€ mpoucxoxaenue. CriocoObl nepepaboTku HEe(TH: MEepPEeroHkKa,
KPEKHHT (TePMMUYECKHH, KaTanuTHueckuil), muponu3. IIpoaykTel mepepaboTKH
He(TH, UX MPUMEHEHHE B TMPOMBIIIJIEHHOCTH M B ObITy. KameHHBIH yrons u
IPOAYKTHI €ro nepepaboTKH

KI/ICJ'IOpOI[COI[ep)KaH_II/Ie OpPTraHU4YCCKUC COCANHCHU

3.1

Hpe,ZLCJ'ILHLIe OHOATOMHBIC CIIUPTHI. MeTaHOoa U 3TaHOI: CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC
)51 XUMHWYCCKHEC CBOMCTBA (peaKI_II/II/I C AKTHBHBIMH METalllaMu,
TraJJIoOréHoBOOpOAaMU, FOpCHI/IC), IMPUMCHCHUC. BOI(OpOI[HBIC CBiA3U MCKIY
MOJICKYJIaMH CIIUPTOB. I[eﬁCTBI/IC MCTAHOJIa W 3TaHOJIa Ha OpraHu3M 4YCJIOBCKA.
MHoroaToMHEIE CIIMPTBI. OTUIICHTIINKOJb U TJIMLOCPUH: CTPOCHHUC, (I)I/I3I/I‘ICCKI/IC )41




XMMHMUYECKHE CBOMCTBa  (B3aMMOJEICTBME €O  ULICJIOYHBIMM  METaJllaMH,
KauecTBEHHasl peaklus Ha MHOIoaTOMHbIE cnMpThl). [leiicTBME Ha opraHusM
yenoBeka. [IpumeHneHne rMinepruHa U STUICHITTUKOJIS

3.2

@deHoN:  CTpOEHHWE MOJICKYNbl, (U3WYECKHe U XUMHYECKHE CBOMCTBA.
ToxcuanocTh penona. [Ipumenenue denoa
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Anbnerunpl U KeToHbl. @opMaibJierul, aleTanbAerua: CTpoeHue, GU3NIECKUe U
XMMHMUYECKHE CBOMCTBA (pEaKIMU OKUCIEHUS U BOCCTAHOBIJIEHUS, KAUECTBEHHBIE
peaxkiuu), NoJy4eHue U IpUMEHEHUe
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OnHOOCHOBHBIE TpezeibHble KapOOHOBBIE KUCIOTHL. MypaBbuHasi M yKCyCHas
KUCIIOTBI: CTPOCHHUE, (pU3HUecKre U XMMUYECKHE CBOWCTBA (CBOICTBA, 00IINe ISt
Kjlacca KHUCJIOT, peakuusi AJTepu(uKaluu), TMOJydeHHEe U IpPHUMEHEHHE.
CTCapI/IHOBaSI " OJICMHOBAasd KHCJIOTBI KaK NPCACTAaBUTCIIM BBICHINX Kap6OHOBBIX
KHUCIIOT. MBITa KaK COJIM BBICITHX Kap6OHOBI>IX KHCJIOT, UX MOIOIIIEC Z[el\/JICTBI/IG

3.5

Crnoxubie >QUpbI Kak MPOU3BOHBIE KapOOHOBBIX KUCIOT. ['MAPOSIN3 CIIOKHBIX
a¢upoB. Kupsl. ['napomms xupos. Ilpumenenue xupoB. buosornyeckas posb
AKUPOB

3.6

YrneBoapl: cocTaB, KiacCHU(pUKAIKS YIIIEBOJAOB (MOHO-, TU- M TOJUCAXAPHUIBI).
['moko3a — mpocredmmii MOHOcCaxapuJl: OCOOEHHOCTH CTPOEHMSI MOJIEKYIIbI,
(bu3uYecKre U XUMUYECKUE CBOMCTBA (B3auMoeiicTBue ¢ Tuapokcuaom meau(1l),
OKHCJICHHE aMMMayHbIM pacTBopoM okcuaa cepedpa(l), BoccraHoBieHueE,
Opo’kKeHMEe TJIOKO3bl), HAXOXKJICHHE B MPUPOJE, MPUMEHEHHE, OHoJorudeckas
poab. dotocunTe3. @pyKTO3a KaK M30MEP IIIOKO3bl. Kpaxman u 1emnono3a Kak
npupoaHble monuMmepbl. CTpoeHHe Kpaxmala W LeUltofo3bl. Puznyeckue M
XMMHUYECKHE CBOMCTBA Kpaxmaiia (THIPOJIN3, KAUeCTBEHHAs PeaKIus ¢ HOJI0M)

A30TCO/IepKaIe OPraHnICCKUE COCAMHCHHS

4.1

AMUHOKHUCIOTH Kak am¢oTepHble OpraHuyeckue coenuHeHus. duznueckue u
XMMHYECKHE CBOMCTBA aMUHOKHCIOT (Ha mpuMmepe riauiuHa). buomormueckoe
3HaueHUEe aMHUHOKHUCIOT. [lenTu bl

4.2

benku kak mpUpOAHBIE BBICOKOMOJIEKYJSpHbIE coenuHeHus. IlepBuunas,
BTOpUYHAs U TpPETHUYHAs CTPYKTypa OelKOoB. XUMHUYECKHE CBONCTBA OEJKOB:
TUAPOJIN3, ACHATYpalusl, KAUeCTBEHHbIE peaKlIUU Ha OeIKU

BBICOKOMOJ'IGKy.]'I?[pHHC COCAMHECHUA

5.1

OCHOBHBIC TIOHATHS XUMUH BBICOKOMOJICKYJIAPHBIX COGﬂHHeHHﬁI MOHOMCED,
IMOJIMMEP, CTPYKTYPHOC 3BCHO, CTCIICHBb MMOJIMMEPU3alIU, CPECAHAA MOJICKYJISIPHAA
Macca. OcHOBHEBIE MCTOAbI CHUHTE3a BbICOKOMOJICKYJISIPHBIX CO@)II/IHGHI/Iﬁ —
MMoJIMMEpuU3atuAa U MOJUKOHACHCALHA

5.2

9KCHepI/IMeHTaJ'ILHI>IC MCTOAbI H3YUCHHUA BCIICCTB U HUX npeBpameHI/Iﬁ:
O3HAKOMJICHHC C o6pa3uaMH MNpUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, IIJIACTMACC,
Kay49YyKOB. HOHy‘ICHI/Ie CUHTCTHUYCCKOI'O Kay1yKa U pE3UHLL

11 KJIACC

Kon

IIpoBepsieMblii 3JIEMEHT COACPKAHUS

1

TCOpCTI/I‘-ICCKI/Ie OCHOBBI XMUMHUH

1.1

XUMHYSCKUH DJIEMEHT. ATOM. HIIPO aToMa, M30TOIIbI. 3J’IeKTpOHHa$I 000JI0YKa.
3HepreTquc1<I/Ie YPOBHHU, MMOAYPOBHH. AToMHEIE Op6I/ITaJ'II/I, s-, p-, d-3JIEMEHTHI.




OcobeHHOCTH pacmpe/elieHUs dJIEKTPOHOB M0 OpOUTANISIM B aTOMax JJIEMEHTOB
MEPBBIX YETHIPEX MEPHOJIOB. DICKTPOHHASI KOH(PUTYpaITUs aTOMOB

1.2

IIepnognueckuit 3axoH u lleproauyeckas cucrema XUMHYECKUX d1eMeHTOB [I.M.
MenpeneeBa. CBA3b MEpUOAUUYECKOro 3akoHa U Ilepuonndeckodl cHCTEMBI
xumudeckux 3eMeHToB J[ M. MenzaeneeBa ¢ COBpEMEHHOM TEOpUEH CTPOCHMS
aTOMOB. 3aKOHOMEpPHOCTH HW3MEHEHHS CBOMCTB XMMMUYECKHUX DJJIEMEHTOB U
o0pa3yeMbIX MMM IPOCTBIX M CJIOXHBIX BEUIECTB IO IpylnaM U IepHoJaMm.
3HaueHUe MEepUOIMYECKOro 3aKOHA B Pa3BUTUU HAYKU

1.3

Crpoenue BemecTBa. XHUMHUYECKas CBA3b. Buabl XUMHUYECKOW  CBSI3H
(koBaJIeHTHAsT HEMOJISIpHAs W TOJspHAsi, HWOHHAs, MeTaumyeckas). HoHsbI:
KaTHOHBI U aHUOHBI. MeXaHn3Mbl 00pa30BaHUsl KOBAJICHTHOW XUMUUYECKOU CBSI3H
(oOMeHHBIN U JOHOPHO-aKLENTOPHBIHN). BogopoiHas cBsi3b

1.4

BanienTHOCTB. DiieKTpooTpUIaTeTbHOCTh. CTENeHb OKUCICHUS

1.5

BemectBa MONEKYIIPHOIO U HEMOJIEKYISPHOTO CTPOEHHUA. 3aKOH MOCTOSIHCTBA
COCTaBa BeIleCTBA. THIMBl KPUCTANIMYECKUX PEIIETOK. 3aBUCUMOCTbh CBOMCTBa
BELIECTB OT THUIA KpucTaimyecko pemérku. [loHsATHE O aUCHEpPCHBIX
cucremax. VcTuHHBIE M KOJUIOMJHBIE pacTBOpbl. MaccoBasi JI0Jisi BelIecTBa B
pacTBope

1.6

Knaccudukanus Heopranmueckux coequHeHnii. HomeHknarypa HeopraHmueckux
BEIIECTB

1.7

Xumuyeckass — peakius.  Knaccudukamuss ~— XMMHYECKMX — peakuMii B
HEOPraHWYECKOM M OPraHWYECKON XMMHHU. 3aKOH COXPaHEHHSI MacCChl BEIECTB,
3aKOH COXPaHEHUs U MIPEBPAIICHUS SHEPTUU IPU XUMHUYECKUX PEAKIUAX

1.8

CkopocTb peakiuu, €€ 3aBUCUMOCTb OT pPa3JInYHbIX (haKTOPOB

1.9

OOpatumblie peakmuu. XUMHUYECKoe paBHOBecwe. DakTopbl, BIUSAIOIMNE Ha
cocTosinre Xxumuieckoro pasHoBecus. [Ipunmun Jle [llarense

1.10

OnekrponauTHdeckas aucconnanus. CuibHBIE W ciadbie AnmekTponauThl. Cpena
BOJIHBIX PaCTBOPOB BEILIECTB: KKCJIas, HEUTpaibHasl, 1IejouHas. Peakiuu HOHHOTO
oOMeHa

1.11

OKHCIIUTEIIFHO-BOCCTAHOBHUTEIIHHEIC pCaKnuu

HeopraHquCKaﬂ XHUMUA

2.1

Hemeramnsl. [lonoxxenue HemeramnoB B llepuoandeckoid cucTeMe XUMHUYECKUX
anemenToB J[.M. MenneneeBa U 0COOCHHOCTH CTPOCHUSI aTOMOB. DuznuecKue
CBOMCTBA HEMETAIIOB. AJUTOTPOIHS HEMETAILIOB (Ha IPUMEPE KUCIOPO/Ia, CEPHI,

tdocdopa u yrneposa)

2.2

XUMHUYECKUE CBOMCTBA BAXKHEHWINMX HEMETAJUIOB (TaJOreHOB, CEpbI, a30Ta,
dbochopa, yrmepoga U KpeMHHUS) U UX  COCIMHEHUH  (OKCHIOB,
KUCJIOPOJICO/ICPKAIMX ~ KUCIIOT, BOJOPOJHBIX coenuHeHuid). [IpuMeHeHue
BRKHCUIIIMX HEMETAJUIOB M UX COCTMHCHUH

2.3

Mertannsl. Ilosnoxxenne wmertannoB B Ilepuonmdeckoil cUCTEME XMMHYECKHX
anemenToB J[.U. MenneneeBa. OCOOEHHOCTH CTPOEHHUS IEKTPOHHBIX 000JI0UEK
aToMoB MeTayuloB. O6ume usznyeckue cBoicTBa MeTamuioB. CriiaBsl METaJJIOB.
ONEKTPOXUMHUYECKUN Psifl HAIIPSHKEHUH METaJJIOB
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XVWMUYECKUE CBOMCTBA BAXKHEUIIMX METAJIOB (HATPHM, Kalud, KalbIIHi,
MarHuii, aTlOMUHUHN, IUHK, XpOM, JKele30, MeIb) U UX coequHeHwi. Oouue
CrocoOBI MOMy4YeHHS MeTAJUIOB. [[prMeHeHre MeTaIoB B OBITY U TEXHUKE

2.5

I'enetnueckas CB3b HCOPraHNM4CCKUX BCUICCTB, NPHUHAJICKAIIUX K PA3JIMIYHBIM
Kj1acCaM




XUMHS U )KU3Hb

3.1

Ponp xumMum B 00€CIEUCHHH JKOJIOTUYECKOW, SHEPreTUYeCKOW W THIINEeBON
0€30MacHOCTH, Pa3BUTUU MEIULUHBL [IOHATHE O HAyYHBIX METOAAX MO3HAHWMS
BEIIECTB U XUMUYECKUX PEAKIUI

3.2

[IpencraBieruss 00 OOMMX HAYYHBIX MPUHIUIAX MPOMBIIUICHHOTO TOJYYCHHS
BOKHEHIIMX BElECTB. YenoBEK B MUPE BEUIECTB MU MATEPHAJIOB: BAaKHEUILIHME
CTPOUTEIbHBIE MAaTE€pUAJIbl, KOHCTPYKUMOHHBIE MAaTE€pUAJIbl, KPACKH, CTEKJIO,
KepaMuKa, MaTepualibl JUIsl JJIEKTPOHUKH, HAHOMATEPUAJIbl, OPraHHUYECKUE U
MUHEpaJIbHBIE YI00pEHUs

33

XuMHUsT W 300pOBbE 4YEJOBEKa: IMpaBWia WCIOJb30BAHUS JIEKAPCTBEHHBIX
MpenapaToB, MpaBuiia 0€30MaCHOTO KUCIIOIB30BAHUS MPENIAPaTOB OBITOBON XUMHUHU
B IIOBCEIHEBHOU KU3HU




YYEBHO-METO/IUYECKOE OBECIIEHEHUE OBPA30BATEJIbBHOI'O
IMTPOLIECCA
OBS3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYEHUKA
» Xumus, 10 knacce/ Pymsutuc I'.E., ®enpnaman @.I'., AkiinonepHoe o6mectBo «M3aaTenscTBo
«Ipocseenue
» Xumus, 11 xnace/ Pymutuc I'.E., ®enpaman @.I'., AknmonepHoe o6miecTBo «M31aTenbCTBO
«IIpocsemenue»

METOJIUYECKHUE MATEPHAJIBI J1JI51 YUUTEJIA
* Xumus, 10 kinace/ Pymsutuc I'.E., ®enpaman @.I'., AknmonepHoe o6mectBo «M3nareascTBo
«IIpocsemenue

* Xumus, 11 xnace/ Pymsutuc I'.E., ®enpaman @.I'., Akumonepnoe obmectso «M31atenbeTBo
«IIpocsemenue

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bu6mmoreka [IOK
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