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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 pe3ysibTaTaM OCBOCHHUs (eaepaibHOW 00pa30BaTENbHONW MPOTpaMMbI CPEIHEro
obmero o6OpazoBanusa (POIlI COO), mpencrasieHHbIXx B DenepaibHOM TOCyJapCTBEHHOM
oOpazoBarensHoM cragaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeaMera
«Xumus» B oOpaszoBarenbHbIX opranu3anusax Poccuiickoit ®denepanuu, peanu3yrommx
OCHOBHBIE 00pa30BaTEIbHBIC IMPOTPAaMMBbl, U OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Penepanun Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJOB K pa3pabOTKe MNpOrpaMMbl IO XMMHMH, K OIPEICIICHUIO 0O0IIei
CTpaTeruu 0O0y4eHHusl, BOCIUTAHUS U Pa3BUTHUS O0OyJaroMIMXCsl CPEACTBAMHU y4eOHOTO IpeameTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpPOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIIOBIEHHOCTU ILENeH, COJEp’KaHus, pe3yJbTaToB OOy4YeHHUS U
TpeOOBaHMI K YPOBHIO OJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJYy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHM3aliM, SBISIETCd HEOTbEMJIEMOM YacThlo HX oOpa3oBaHHOCTH. OHO  CIYXHUT
3aBepUIAIONIMM STalloM peaju3allid Ha COOTBETCTBYIOLEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEH, TPHUCYIIUX IEJIOCTHONH CHUCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcs MO3HAHMS 3aKOHOB MPHUPOJIbI, (JOPMUPOBAHUS MUPOBO33PEHUS M OOIIEH KyJIbTyphI
Yell0oBEeKa, a TaKKe OHKOJIOTUYECKH OOOCHOBAHHOIO OTHOUIEHHS K CBOEMY 3/I0POBbIO U
pUpoAHOH cpere. Peanusyercs xuMmuyeckoe o0pazoBaHue 00y4aromMuXcsi Ha YPOBHE CPETHETO
o0mrero oO0pa3oBaHUsI CPEACTBAMH y4eOHOTO TpeaMeTa «XUMUs», COJEpPKaHUE U TOCTPOEHUE
KOTOPOI'O OIpeaeNeHbl B MpPOrpaMMe MO XMMHUU C y4ETOM CHEeUUM(PUKH HAyKH XUMHH, €€
3HAa4€HUs B MO3HAHUM MPHUPOJIbl U B MAaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yYETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTepPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XuMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UI'PAaeT 0COOYI0 pOJib B COBPEMEHHOM
IUBWIM3AIIMN, B CO3JaHMHM HOBOW 0a3bl MaTepuabHOM KynbTypbl. OHa BHOCHT CBOW BKJIAJ B
(bopMupoBaHHE PALIIOHAIIBEHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarolleM MUpPE KaK O €AWHCTBE IPUPOIbI U YeI0BEKa, KOTopoe (GOpMHUPYETCsl B XUMUU
Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3aumoIeicTBYs C JpyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThbI0 MHPOBOM KyJIbTYpbl, HEOOXOAUMBIM YCIOBHEM YCHEIIHOIO TpyAa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTebHasA, KaK Hayka
BBICOKUX TEXHOJIOI'MH HallpaBlieHa Ha PELICHHE INI0OaNIbHBIX MPOOJIEM YCTOMUMBOIO Pa3BUTHUS
YeJ0BEUeCTBA — CBIPbEBOM, 3HEPreTMYECKOM, MUIIEBOH, 3KOJIOIMYECKOM O€30MacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEISIMM U NPUHLUIAMM CpelHero oOmero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xnaccsl, 6a30Bblil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HMOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IPOJ0JKEHHs 00pa30BaHuUs B pa3IMYHbIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISIOTCS 0a30Bble Kypchl — «OpraHuuyeckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEPKaHUSI KOTOPBIX
SIBJIIFOTCSI OCHOBBI 0A30BOM HAayKU: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XUMHUHU (C BKITIOUEHHEM
3HaHUH U3 o0uIel XMMHM) U opraHndeckoi xumun. GopmMupoBaHUe JTaHHON CHUCTEMbI 3HAHUM
IpU HM3Yy4EHUHU TMpeaMeTa 00ecreyrBaeT BO3MOXKHOCTh PACCMOTPEHHUS BCETO MHOT000pasus
BEIIECTB HA OCHOBE OOIIMX NOHSATHH, 3aKOHOB U TEOPUI XUMHH.



Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mas 1 HeopraHmueckas
XUMHES» CHOPMHUPOBAHA B MPOTpaMMeE MO XHMHH Ha OCHOBE CHCTEMHOTO IMOAX0J]a K M3yYCHHIO
yuyeOHOro Martepuana u oOyCJIOBJIEHa HCTOPUYECKM OOOCHOBAHHBIM pa3BUTHEM 3HAHUI Ha
ONPENENEHHBIX TEOPETUYECKUX YPOBHAX. Tak, B KypCc€ OpPraHMYECKOM XUMHHM BEILECTBA
paccMaTpuBarOTCS Ha YpOBHE KJIACCHMUYECKON TEOPUM CTPOEHMSI OPraHMYECKHX COEIMHEHUH, a
TaKkKe HAa YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Ceenenusi 00 M3ydaeMbIX B KypCE€ BEILLECTBaX AAIOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOXKHBIX OMOJIOTUYECKH AKTHBHBIX COCAMHCHHHA. B Kypce OpraHMYecKkod XWMHH TOJTy4aroT
pa3BuTHE CPOPMHPOBAHHBIE HA YPOBHE OCHOBHOTO 00IIero oOpa3oBaHHWs IE€pBOHAYAIbHBIC
MIPEJICTABJICHHSI O XUMUYCCKOU CBSI3H, KIACCH(PUKAITMOHHBIX MMPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWVCTB BEILIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEAKIINU.

[Tox HOBBIM YIJIOM 3peHHsI B TpeaMeTe «XuMHus» 0a30BOTO YpPOBHS paccMaTpHUBAETCS
U3Y4YEHHbII Ha YpPOBHE OCHOBHOTO 00mIero oOpa3oBaHMs TEOPETHUECKUW MaTepuanl u
(haKkTOJIOTHUECKHE CBEJCHUS O BEIIECTBAX U XMMHUYECKOUW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mas ¥ HeopraHuyeckass XuMus» 00ydarolUMCsl IPEIOCTaBIAETCS BO3MOKHOCTh OCO3HATH
3HAUEHUE MEPUOJUYECKOr0 3aKOHA C OOIIETEOPEeTHYECKHX U METOJI0JIOTUYECKUX IO3UIINH,
riy0Xe MOHATh HCTOPUYECKOEe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT oOoOmiaromei 1o
0O0BSACHSIONIEH U TPOTHO3UPYIOIIEH.

Enunas cucrema 3HaHUM O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHUH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE 0 XUMUYECKUX PEAKIUIX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKaHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB anemMeHTaMu  COJAEpKaHUS, HWMEKLIUMU
KYJIbTYpOJOTUYECKUA ¥ TIPUKIAAHOW XapakTep. OTH 3HAHHS CIOCOOCTBYIOT TTOHUMAaHHIO
B3aMMOCBSI3M XUMHU C JAPYTMMH HayKaMH, pacKpbIBalOT €€ poJib B IO3HABaTEIbHOW U
MPAKTUYECKON JEesTeIbHOCTH YeJNIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpoOIEcCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPHUIIOKEHUN XUMHUH, TTOMOTAIOT BBITYCKHUKY
OPUEHTUPOBATHCS B OOIIECTBEHHO U JIMYHOCTHO 3HAUMMBIX MpoOIemMax, CBSI3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ JUIsl MOMOJIHEHUs 3HaHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEN0BATENIbCKUX 3adad. B memnoMm coxaepxanue
yueOHOTro npenMera «XuMus» JaHHOTO YPOBHSI U3Y4EHUS! OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyyaronmxcss MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaIbHOE €UHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, TO3HABAEMOCTh IPUPOJHBIX SIBJICHUN ITYTEM HKCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHI MeEXIy HOBBIMU (akTaMU U TEOPETUYECKUMHU IPEANOCHLUIKAMH,
OCO3HAHHE POJIM XUMHUHM B PEUICHUH IKOJIOTUYECKUX MPOoOieM, a Takke MpodieM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbsl, CO3/IaHNS HOBBIX TEXHOJIOTMI U MaTEPHUAJIOB.

B mmaHe pemeHus 3amad BOCHHUTAHMS, Pa3BUTUA M COIMAIM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPEAEICHUIO COJEpKaHUs U TOCTPOEHUS
npeaMeTa mperycMaTpuBaioT (OpPMHpPOBaHHE YHUBEPCATbHBIX YYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUCHUE I PA3TUYHBIX BUJIOB JACSITEILHOCTH: pEIIeHHs MpoOieM, MOMCKa, aHaIu3a 1
00paboTkn uHGOpPMAIUK, HEOOXOMUMBIX [UIS TPHOOPETCHHS OMbITa IPAKTUYECKOW U
HCCIEA0BATEIbCKOM IE€ATEIbHOCTH, 3aHUMAIOIIEH BaXKHOE MECTO B NO3HAHUU XHUMUHU.

B mpakTuke nmpenoiaBaHus XMMUU KaKk Ha YpOBHE OCHOBHOTO OOIIIer0 00pa30BaHus, TaK U
Ha YpOBHE cpenHero oOmiero o0pa3oBaHusl, TMPU  OMNPENEICHUH COJep:KaTeIbHOU
XapaKTEePUCTUKU L€l H3ydyeHUs MpeaMeTa HalpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTHU
TPaAWLIMOHHO Tpu3HAETcs (OPMUPOBAHHE OCHOB XHMHUYECKOW HayKd Kak o0O0lacTu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JEATEIbHOCTH 4YEJIOBEKa M KaK OJHOIO W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOAMYECKOW TOYKM 3pEHUS TakOM MOJIXOI K
ONIPENICTICHUIO LIeNIeH U3YUYEeHUSI IPEIMETa SABIISIETCS BIIOJHE OMPaBJaHHBIM.

CornacHO NaHHOW TOYKE 3pEHHS TJIaBHBIMHM LEISIMHU W3Y4YEHHUS NpeaMmera «XuMHUs» 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,
(yHIaMEHTAJIbHBIE 3aKOHBI M TEOPUU XHMHH, OCBOCHHEC SI3bIKAa HAYKH, YCBOCHHE H
MOHMMAHKUE CYIIHOCTH JIOCTYITHBIX OOOOIIEHUI MHPOBO33PEHYECKOTO XapakKTepa,
03HAKOMJICHHE C HCTOPUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHuE M pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAX ITO3HAHUS BEIIECTB U
XUMHYECKUX PEAKIUH, HEOOXOIUMBIX IS IPUOOPETCHUS YMEHUN OPUEHTHUPOBATHCS B
MHUpE BEIICCTB U XUMUYECKHUX SBJICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTUICCKON H
MOBCEIHEBHOM JKU3HU;

e pa3sBUTHEC YMEHUW U CHOCOOOB [IEATCIBHOCTH, CBS3aHHBIX C HAONIOJICHUEM U
OOBSICHEHHEM XHUMHYECKOTO JKCIEPUMEHTa, COONIIOJCHHEeM TpaBWil 0e301acHOTo
oOpaleHus ¢ BEeIeCTBAMH.

Hapsimy ¢ atuM, copepikarenbHasi XapakTepUCTUKA [IEJIeH W 3a7a4 U3ydeHHUs MpeaMera B
MpOrpaMMe 0 XUMHUHU YTOYHEHA  CKOPPEKTUPOBAaHA B COOTBETCTBUU C HOBBIMH MTPHOPHTETAMHU
B cHCTeMe cpenHero ooOmiero oOpazoBanus. CerojHss B TPEMNOJIaBaHUM XHUMHUU B OOJIbIIEH
CTCTICHH OTMAETCS TPEANOYTCHHE MPAKTUYECKOW KOMIIOHEHTE COJIepKaHusi OOydeHwus,
OPUEHTHUPOBAHHOM Ha TIOJATOTOBKY BBIITYCKHHKA OO0IIe00pa30BaTEeIbHON  OpraHU3allny,
BIIQJICIONIET0 HE HA0OpOM 3HAHWM, a (PYHKIIMOHAIHHOW T'PAMOTHOCTBIO, TO €CTh CHOcO0aMu U
YMEHHUSAMH aKTUBHOTO TIOJYYCHHS 3HAHUN M MPUMEHEHUS UX B PEATBHON KU3HU JIIS PEIICHUS
MIPAKTUYECKHUX 3a/1a4.

B cBsI3M ¢ 3THM TpH HM3YYCHHH TIpeaMeTa «XHUMHS» JIOMUHUPYIOIICC 3HAuCHUE
MpHOOPETAIOT TAKKE TSN U 3a/1a9H, KaK:

amanranus  OOyJalomUXcsl K  YCIOBUSAM  JUHAMHUYHO  Pa3BUBAMOIMICTOCS  MHpAa,
(dbopMHUpOBaHHE HWHTEIJIEKTYyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPUHSATHIO TPaMOTHBIX pEHIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYallHUsX, CBSA3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

dbopmupoBaHre y OOy4JalOMMUXCS KITIOYEBBIX HABBIKOB (KJIFOYEBBIX KOMIIETEHITUN),
HMMEIOLIUX YHUBEPCAIbHOE 3HAUCHUE I PA3JIMYHBIX BHUJIOB JIEATEIBHOCTH: PEIICHUs poodiieM,
MOMCKa, aHanu3a W 00paboTku wHOOPMAIMK, HEOOXOTUMBIX I TPHOOPETEHUS OIbITa
NEeSITeIbHOCTH, KOTOpas 3aHMMaeT Ba)KHOE MECTO B MO3HAHWU XUMUH, a TaKXKe Ui OLICHKHU C
MO3UIUHI IKOJIOTUYECKOM 0€30MaCHOCTU XapaKTepa BIMSHUS BEIIECTB U XUMHUYECKHUX IIPOLIECCOB
Ha OpPraHM3M 4YeJIOBEeKa U MPUPOJIHYIO CPELY;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIUIEKTYaJbHBIX U TBOPUECKUX CIOCOOHOCTEM
oOyyarouuxcs: CIOCOOHOCTH CaMOCTOSITENIbHO NPUOOpEeTaTh HOBBIE 3HAHUA MO XUMHUHU B
COOTBETCTBUU C KU3HEHHBIMH NOTPEOHOCTSIMU, UCIIOIb30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl IOVCKA U aHalln3a yueOHOW U Hay4yHO-TOMYIIPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(dhopMHpoBaHKE U pa3BUTHE Y 0OYyUYaAIOIIUXCSA aCCOIMATUBHOTO M JIOTUYECKOTO MBIIUICHHUS,
HaOMOJATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOEHHO HEOOXOIUMBI, B
YaCTHOCTH, NPH IJIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCIIUTaHHE Yy OOydJaromuxcs yOeKIEHHOCTH B T'YMaHUCTHYECKOW HampaBICHHOCTH
XUMHH, €€ BaXHOH pOJMM B  pEIIEHWH TJI00ANbHBIX  MpoOJNeM  palMOHAIBHOTO
MIPUPOIOTIONE30BAHNUS, TOMOJTHEHHUSI SHEPTeTUYECKHX PECYpPCOB M COXPAaHEHUS MPHUPOJHOTO
paBHOBECHS, OCO3HAHMSI HEOOXOIUMOCTH OEpPEKHOTO OTHOLIEHHS K TMPUPOJAE U CBOEMY
3JI0POBBIO, & TAKXK€ MPUOOPETEHUS OIbITA UCIIOJNIBb30BAHUS MMOTYUYCHHBIX 3HAHUN ISl TIPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBI3aHHBIX C XUMHUYECKUMH SBIICHUSMHU.

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



OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YYEHUS XMMHUHU, HAa 0a30BOM YpPOBHE CPEIHETO
obmiero odpaszoBanusi, coctarisier 68 dacoB: B 10 xmacce — 34 gaca (1 gyac B Hememo), B 11
kiacce — 34 yaca (1 yac B Heziemio).

COJAEPKAHUE OBYUYEHUSA

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer oprannueckoi XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHHUE B IMOJIy4YEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopust cTpoeHus opraHuueckux coequHennit A. M. byrieposa,
e€ OCHOBHBIE MOJIOKEHUA. CTpPyKTypHbIE (OPMYNIBI OpraHMYecKUX BelecTB. ['omosorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COSAMHEHUSX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux  BeulectB.  HomeHkiarypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpUBHAJIbHBIE Ha3BaHUSA Ba)KHEHIIMX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKCcrepuMEHTAIbHbIE METO/IbI M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3liaMu OpraHMYecKUX BEUIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKUX BEIECTB, HaOJIOJIEHUE | OMNHCAHHME JEMOHCTPALMOHHBIX OIMBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHu! (IJIaBjieHre, OOYTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH W 3TaH — MNpocCTeHine
MPE/ICTAaBUTENIN aJIKaHOB: (PU3MYECKHEe M XUMHYECKHE CBOWCTBAa (peakiuH 3aMelleHus |
TOpEeHUs), HaX0XkA€HNE B IPUPOJIE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTWIEH U MPOMWIEH — MPOCTEUIINE
MIPE/ICTABUTENIN aJKEHOB: (PU3MYECKHEe U XUMHUYECKHE CBONCTBA (peakiuu TUIPUPOBAHMUS,
raJIor€HUPOBAHUS, THIPATALlUN, OKHCIECHUS U MOJIMMEPHU3aLIUN), TOJIyYeHUE U IIPUMEHEHHE.

Ankamuensl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
CBOICTBa (peakuus noauMepusanun). [lonydenne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

ANKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psil. ANETHWIEH —
MIPOCTEHIINI IPECTaBUTENb ATKUHOB: COCTaB, CTpOeHUE, (PU3UUYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy ruApUPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTyISHHE U IPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJy4Y€HHUE U TpPUMEHEHHe. lomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2aio2eHupo8anus U HUMpoOB8aHus), noiyiexue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTmyeckass CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUISKALIMMH K pa3JIMYHbIM KJaccaMm.

[IpupoanHble UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U momnyTHble HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYeckuil, KaTadTUTHUYECKUi), muposu3. [IpoaykTel nepepaboTku HEPTHU, UX TPUMEHEHUE B
MIPOMBIIIJIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOYKTHI €ro nepepaboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmjIacTMacc, KaydyKoB U pe3uHsl, Kojuiekiuun «Hedte» u «Yroaby, MoaenupoBaHue
MOJIEKYJ YIJIEBOJOPOJOB M TaJOr€HONPOU3BOAHBIX, IPOBEIEHHE NPAKTUYECKON paloThl:
MIOJIy4YEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHHMIO XMMHMYECKOH peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
HCXOJIHOTO BEIIEeCTBAa WJIM MPOJYKTAa PEaKkIMM IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB MM MPOJTYKTOB PEAKLIUH).




Kucaopoaconep:xamme oprannyeckmne coeiMHeHUs!

[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHOJN W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMHMUYECKHUE CBOWCTBA (pEakUUU C AKTUBHBIMU METaJNIaMH, I'aJIOT€HOBOJIOPOJAMHU, FOPEHUE),
npuMeHeHue. BoaopoiHele CBSA3M MEXIy MOJIEKYJaMH cuproB. JlelicTBUe METaHOJIa U 3TaHOJIa
Ha OpraHM3M 4YeJIOBEKa.

MHoOroaToMHbl€ CHUPTHL. ODTWUJICHIJIMKOJIb W TJMLEPUH: CTPOEHUE, (u3nueckue u
XMMHMUYECKHE CBOMCTBA (B3aUMOAECHUCTBUE CO IIETOUYHBIMU METAJUIAMU, KAUECTBEHHAs pEeaKlUs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHuwe riaunepuHa U
STUJICHTJIUKOJIS.

@DeHo: CTpOEHHE MOJIEKYJbl, (QU3NYECKHME U XUMUYEecKue cBoiicTBa. ToOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anbrerunpl M kemouwvl. DopManbAETHI, alETAIbICTU] CTPOEHUE, (QU3UYECKHE U
XMUMHMUYECKHUE CBOWCTBA (PEaKIMH OKHCIEHUS U BOCCTAHOBJICHMS, KAau€CTBEHHBIE DPEaKIIMH),
MOJIy4Y€HUE U PUMEHEHHE.

OAHOOCHOBHBIE MpenieibHble KapOOHOBbIE KUCIOTH. MypaBbHHAsI U YKCYCHasl KUCJIOTBHI:
CTpoeHHue, PU3NYEeCKUe U XUMUYECKHE CBOMCTBA (CBOIMCTBA, 001IME /Ul KJ1acca KUCIIOT, PEaKIIHs
sTepuduKanmum), MoyiyyeHue u mnpuMeHeHue. CreaprHOBasi M OJIEMHOBAs KHUCJIOTHI Kak
MIPE/ICTaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblila KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 3pUpHl KaK MPOU3BOJAHBIE KAPOOHOBBIX KUCIOT. ['MAPOIIN3 CIOKHBIX IPUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. brosiornueckast posb )KHpPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U TIOJMcaxapusl). [ moko3a —
MPOCTENIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYINbI, (U3NYEeCKHe U XUMHUYECKHe
cBoiicTBa (B3ammMojeiicTBue ¢ ruapokcuaom Meau(Il), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBIEeHHE, OpOKEHHE TIIOKO3bI), HAaxXOXJEHHWE B MPHUPOJE,
pUMeHeHue, buonoruueckas poib. Potocunte3. pykTo3a Kak M30Mep TIIFOKO3BI.

Kpaxman u nemmonosa kak npupoanbie noaumepbl. CTpoeHne Kpaxmaiaa U LEJUTI0I03bI.
duznyeckue U XMMHUYECKHUEe CBOMCTBA Kpaxmaia (TUIPOIN3, KaUeCTBEHHAs PEAKIIHsI C HOJA0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIeCTB M MX MpPEeBpalleHUi: MpPOBEACHUE,
HaOJIOJICHNE U OIMHMCAHHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CIUPTOB, KayeCTBEHHbBIE
peakuuu OJHOATOMHBIX CHHPTOB (OkuciaeHHe 3TaHosia okcuaom wmenu(Il)), mMHOroaromMHbIX
cnupToB (B3ammojeicTBre riauiepuHa c¢ ruapokcuaom wmemau(Il)), ampaernmoB (oxkuciaeHue
aMMHa4dHBIM pacTBOopoM okcuaa cepeopa(l) u ruapoxcumom wmemu(Il), B3ammoneicTBue
KpaxMaja C HOJIOM), IPOBEIEHUE MPAKTHUECKONW paldOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCIIOTBHI.

Pacuérnbie 3agaun.

Boruricnenuss 1o ypaBHEHHIO XMMHUYECKOW peakuuu (Maccel, o0bEMa, KOJIUYECTBA
MCXOJHOTO BEIIeCTBa WM NPOAYKTa pEaklMd MO H3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3oTCcoaepKale OpraHndeckie CoeqMHEHMUS.

AMUHOKUCIOTBI Kak aM(pOTEepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha TMpuUMepe TIWIMHA). buomornueckoe 3HaUYeHUE
aMUHOKHCIOT. [lenTumpl.

benku kak mpupoaHBIE BBICOKOMOJIEKYISIpHbIE coeAuHeHus. llepBuuHasi, BTOpuyHas U
TpeTHUYHasi CTPYKTypa OenkoB. XUMHYECKHE CBOWCTBa OEIKOB: TUAPOIM3, ACHATypaIus,
KaueCTBEHHBIE PEAKIINH HA OCIKU.

DKcrepUMEHTAIbHBIE METOJIbI U3YYEHUS! BEIIECTB W MX MPEBpalleHUIl: HaOMIOJIeHUE U
OTIMICaHHE JIEMOHCTPAIMOHHBIX OMBITOB: JEHATypalus OENKOB IMpPU HArpeBaHUM, IIBETHHIC
peaxiuu OeIKoB.

BricokomoJieKyIsipHbIe COeUHEHUS



OcCHOBHbBIE TMOHATHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTEIIEHb IOJIMMEpPHU3aluU, CPEeIHsAs MOJeKyasipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEIUHEHUH — MOJIMMEPU3ALUs U ITOJUKOHICHCALINSL.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YYEHUsl BELIECTB U MX MPEBPAILEHUI: 03HAKOMJIEHUE C
o0pa3iaMu NpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAY4yKOB.

MexnpeaMeTHbIE CBA3H.

Peanuzanus mMexXnpeIMeTHBIX CBsI3€d NPU M3ydeHUU opraHumdeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSI Yepe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAY4YHbIX MOHSATHM, Tak U
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSATHSA: SBJICHUE, HAy4YHbIH (aKkT, TUMOTE3a, 3aKOH,
TEOpHs, aHajdW3, CHHTE3, KIacCUPHUKAIMs, TMEPUOAUYHOCTh, HAOIIOJACHNE, H3MEpEHHeE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®dusznka: MaTepusi, SHEPTus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPTeTUYECKUI YPOBEHb,
BEIIECTBO, T€JO0, 00BEM, arperaTHOEe COCTOSIHME BEUIeCTBa, (PU3NYECKHE BEJIUYUHBI U €IUHUIIBI
UX U3MEpPEHUSI.

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

['eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: mMuIIEeBbIE MPOTYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTRA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTepHalibl U3 UCKYCCTBEHHBIX U CUHTETUYECKHX
BOJIOKOH.

11 KJIACC

OBIIAA U HEOPTAHUYECKAS XUMMUAA

TeopeTnueckne 0CHOBbI XUMHUH

XUMHUYEeCKUH dieMeHT. AtoM. Sapo aroma, HW30TONBI. ODJEKTpOHHAs 000JI0YKa.
DHepreTUYeCKue ypoBHH, MOAYPOBHU. ATOMHBIC OpOUTaIH, S-, p-, d- AmeMeHTh. OCOOCHHOCTH
pacnpeziesieHus: JIEKTPOHOB MO OpOUTAIsIM B aTOMAax 3JEMEHTOB MEPBBIX YETHIPEX MEPHUOIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

[lepuognueckuit 3akoH u Ilepuogmueckass cucremMa xumudeckux sneMmeHtoB J[. .
MenpeneeBa. CBs3b mnepuoanyeckoro 3akoHa u [lepuoanyeckoil cHUCTEMBbl XUMHYECKHX
anementoB [[. M. MenaeneeBa ¢ COBpEMEHHOW TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOMCTB XUMUYECKHX JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
0 TpyIIaM M nepuojiaM. 3HadeHHe NePUOANUECKOTO 3aKOHA B Pa3BUTHH HAYKH.

CrpoeHue BemecTBa. XUMHUYECKas CBs3b. BUABI XUMHYECKOH CBsI3UM (KOBaJEHTHAs
HEMoJIApHas U TOJSpHasi, MOHHAsA, MeTajuimueckas). MexaHu3mbl oOpa3oBaHHs KOBaJCHTHOU
XMUMHYECKON CBs3U (OOMEHHBIH M TOHOPHO-aKIENTOpPHBIN). BomopoaHas cBsi3b. BaneHTHOCTD.
DneKTpOooTpULATENbHOCTh. CTeneHb OKUCIeHUs. IOHbI: KATHOHBI U aHUOHBI.

BemecTBa MONEKYASIPHOTO U HEMOJEKYISPHOTO CTPOEHUS. 3aKOH MOCTOSHCTBA COCTaBa
BelllecTBa. THMBI KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonsarue o gucnepcHbIX cuctemMax. MICTUHHBIE U KOJIJIOWAHbIE pacTBOpBL. MaccoBasi 101st
BEILIECTBA B pacTBOpE.

Knaccudukanuss HeopraHmdecknx coeauHeHud. HomeHknatypa HeopraHu4ecKuxX
BellecTB. ['eHeTHueckass CBSi3b HEOPraHWYECKHUX BEILECTB, MPUHAMICKANIUX K PA3THUYHBIM
KJIacCaM.



Xumnueckas peakuus. Knaccudukamuss XMMHUYECKHMX pEakluidi B HEOPraHMYECKOW u
OpraHMYEeCKON XUMHH. 3aKOH COXpaHEHUs MACChl BEIIECTB, 3aKOH COXPAHEHHUS U MPEBPAILCHUS
SHEPTUU MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peakinuu, €€ 3aBUCUMOCTh OT pa3iIMyHbIX (akTopoB. OOpaTHMbIe pEaKIUU.
Xumuyeckoe paBHOBecue. DakTOpbl, BIUAIOIINE HA COCTOSHUE XUMUYECKOTO PaBHOBECHS.
[Tpunnun Jle HlaTense.

OnekrponuTudeckas aucconuanys. CunbHble W cinadbie 3eKTposuThl. Cpena BOJHBIX
pacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaIbHAs, IIEIOYHAS.

OKHCIIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUHU.

DKCIEPUMEHTAIBHBIE METOJIbI M3yYEHHUsS BEHICCTB M UX IMPEBPAILCHUN: JEMOHCTpPALIHS
tabimn «llepuoamueckas cucrema xummuueckux meMmeHToB [I. M. MeHneneeBa», u3ydeHue
MOJIEIe KPUCTAJUTMUECKHX pemETOK, HaOMI0/IeHne W ONHUCAaHWE JIEMOHCTPAIIMOHHBIX U
a0OpaTOPHBIX OMBITOB (pa3lioKeHHE TMEePOKCHIA BOJOpOJa B NPHUCYTCTBUU KaTaau3aropa,
OTIpe/IeJIEHUE CPellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MpOBEACHHUE MPaKTU4YEeCKOM paboThl «BiusHue pa3nuuHbIX (AKTOPOB Ha
CKOPOCTh XUMHUUYECKON PEAKIIUM.

PacuérHbie 3amaun.

PacuéTel Mo ypaBHEHUAM XUMHUUYECKHUX PEAKIIUNA, B TOM YHCJIE TEPMOXUMHYECKUE PACUETHI,
pacy€ThI C UCTIOTB30BAHUEM TOHSATHS «MACCOBAsI IOJISI BEIIIECTBAY.

Heopranunueckasi xumus

Hemeramnel. Ilomoxxenue HemetramnoB B Ilepuoanueckoin cuCTeME XMMHUYECKUX
anemeHnToB JI. . MenneneeBa W OCOOCHHOCTH CTpOEHHUST aTOMOB. (DU3HUECKHE CBOWCTBA
HEMETAJJIOB. AJUIOTPOTIHS HEMETAUIOB (Ha IPUMEPEe KUCIIOpoia, cepbl, hocdopa u yrieposa).

XWMHYECKHE CBOMCTBA BaXHEHIIMX HEMETa/UIOB (TaJIOTEHOB, cephl, a3oTa, ¢ocdopa,
yriaepoja U KpeMHHUsI) U UX COeTUHEHHH (OKCUIO0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOAOPOIHBIX
COCTMHCHMIA).

[IpumeHeHne BaXHEUIIINX HEMETAIJIOB U UX COCTMHEHUM.

Mertamnel. [lonoxxenne metamioB B [leproauyeckoil cucteMe XMMHUYECKUX 3JIEMEHTOB [l.
N. MenneneeBa. OCOOCHHOCTH CTPOEHUS IJIEKTPOHHBIX 000J0UeK aToMOB MeTayioB. Oomiue
¢duzudeckue cBoiicTBa MeTaioB. CIIaBBl METAUIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKEHUN
METaJJIOB.

XWMHYECKHE CBOWCTBA BAXKHEWIIUX METAJIOB (HATpHWM, Kalud, KaJbIMH, MarHuw,
ATIOMHHHM, HUHK, XPOM, KEJIe30, ME/Ib) U UX COCMHEHUI.

O61ue crocoObl Moay4YeHust MeTauioB. [IpruMenenre MeTaioB B ObITY U TEXHHUKE.

DKCIepUMEHTANIbHBIE METOJbl H3Y4YEHHS BEIIECTB M MX MPEeBpalICHUIl: H3ydeHHE
KoJulekinu «MeTamipl U CIJIaBbl», 00pa3lOB HEMETAJUIOB, PEIICHHWE SKCIEePUMEHTAIbHBIX
3a1a4, HaONIOJIeHUE ¥  ONHCAaHWE JEMOHCTPAIMOHHBIX U  JaOOPAaTOPHBIX  OMBITOB
(B3auMozeiicTBUE THUIPOKCHUIA aJIOMUHHUS C PAacTBOpPaMH KHCIOT U IIEJNOYel, KauyeCTBEHHbIE
peaxkuu Ha KaTHOHBI METAJLIIOB).

Pacuérnbie 3agaun.

Pacuérbl macchl BemiecTBa WM 00bEMa Ta30B MO HM3BECTHOMY KOJHMYECTBY BEIECTBA,
Macce WM 00BEMY OJHOTO U3 YYaCTBYIOIIMX B PEaKIIMM BEIIECTB, pacu€Thl Macchl (00BEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIH OJHO U3 BEIIECTB UMEET MPUMECH.

XuMus 4 KA3Hb

Ponp xuMuu B o0ecniedeHnr 3KOJOTHYECKON, SHEPTreTHYECKON U MHIIEBOI O€301MacHOCTH,
pa3BuUTUU MeAUIMHBL. [loHATME O HayuyHBIX METOJaxX IIO3HAaHUS BEHIECTB M XUMHYECKUX
peaKuuu.

[IpencraBnennst 00 OOMMX HAyYHBIX NPUHIMNAX [POMBIIUIEHHOTO TIOJY4EHUS
Ba)KHEHUIINX BEILIECTB.



UYenoBek B MUpPE BELIECTB M MaTEpHUAJIOB: BaKHEHIIME CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLMOHHBIE MaTepuajbl, Kpacku, CTEKJIO, KE€paMMKa, MaTepuabl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHUYECKUE U MUHEPAIbHBIE yI00pEHUSI.

XuMHs M 3/I0pOBbE 4YEJIOBEKAa: MpaBMUJIa HCIOJb30BaHUS JIEKAPCTBEHHBIX IIPENapaToB,
npaBuiia 0€30MMacHOT0 UCTIOIBb30BaHUS MPErapaToB OBITOBOM XUMHUH B TOBCETHEBHOM KU3HHU.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MeXnpeaMETHBIX CBA3EH NMpU U3ydeHUH O0Iel U HEOPraHM4YEeCKONH XUMHUU B
11 xmacce OCyIIeCTBIISICTCS Yepe3 MCIOJIb30BAHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX TTOHITHIA,
TaK U MOHATHUM, SBJISIOUIUXCA CUCTEMHBIMU I OTJEJIbHBIX MIPEJIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOme ecTecTBEHHO-HAYYHBIE IOHATHSA: HAYYHBIH (aKT, THUIOTE3a, 3aKOH, TEOpus,
aHaJu3,  CHHTE3,  KilacCUpHUKauus,  IMEepUOAUYHOCTb,  HAOJIIOAEHHE,  DKCIIEPUMEHT,
MOJENUPOBaHUE, U3MEPEHUE, SIBICHUE.

®duznka: Marepus, dHEprus, Macca, aToM, JIEKTPOH, MPOTOH, HEWTPOH, MOH, U30TOII,
PaZvoaKTUBHOCTh, MOJIEKYJa, YHEPreTUUECKUN ypOBEHb, BEILECTBO, TEJO, 00BEM, arperatHoe
COCTOSIHUE BEIIECTBA, (PU3NYECKUE BEINYUHBI U €IMHULIBI UX U3MEPEHNUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, Makpo- M MHUKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BEUIECTB B OPraHU3Me.

['eorpadust: MuHepabl, rOpHbIE TOPO/IbI, MTOJIE3HBIE UCKOTIAEMbIE, TOIUIUBO, PECYPCHI.

Texnonorus: XUMHYECKass  MPOMBIILIEHHOCTb, MeTaJTyprus, MIPOU3BOJICTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BO/ICTBO, nuIIeBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, IPOU3BOJCTBO KOCMETHYECKHX
MpernapaToB, MPOU3BOJACTBO KOHCTPYKIIMOHHBIX MAaTE€pHaNIOB, AJIEKTPOHHAS MPOMBIIIIEHHOCTD,
HAaHOTEXHOJIOTUH.

INDIAHUPYEMBIE PE3VJIbTATBI OCBOEHUSA IIPOI'PAMMBI 110 XMUMHWHN HA
FA30BOM YPOBHE CPEJJHEI'O OBHIEI'O OGPA3OBAHUMA

JIMHHOCTHBIE PE3YJIBTATDBI

®dI'OC COO ycranaBmuBaeT TpeOOBaHHMSA K pe3yJabTaTaM OCBOCHHS OOYJarOIUMUCS
MporpaMM cpejHero odmiero oopazoBaHus (JIMYHOCTHBIM, METANPEAMETHBIM U MPEIMETHBIM).
Hayuno-meroanueckoii OCHOBOM [y pa3pabOTKU IUIAHUPYEMBIX pEe3yJIbTaTOB OCBOCHUS
MIPOrpaMM CpeJIHero oOiero 00pa3oBaHus ABJISIETCS CUCTEMHO-AEATeIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-AESTEILHOCTHBIM TOJIXOJAOM B CTPYKTYypE JHMYHOCTHBIX
pe3yNbTaTOB OCBOCHUSA TNpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero ooiiero o0pazoBaHuUs
BBIJICTICHBI CIIEAYIOIIHNE COCTABIISIONINE:

OCO3HAaHHE O0YYAIOIIMMUCI POCCUHUCKON T'pa)KTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIIPEICIICHHUIO;

HaJIM4Me MOTUBALIUU K 00Yy4EHUIO;

I[eJICHANPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHM TUYHOCTH HAa OCHOBE KIIOYEBBIX
[IEHHOCTEW U UCTOPUUECKUX TPAIUIINIA 0a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITETHHOCTU
LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, MPUCYIIMMHU IEJIOCTHOM CHCTEME XUMHUYECKOIO
oOpa3oBaHus;

HaJIW4Yue TPaBOCO3HAHMS IKOJOTHMYECKON KYIbTYpbl M CIOCOOHOCTH CTaBUTh IENH U
CTPOUTD KU3HEHHBIE MJIAHBI.



JIM4HOCTHBIE pPE3YNbTAThl OCBOEHHUS IpeaMeTa «XUMHUS» JOCTUTAIOTCS B EIUHCTBE
y4yeOHOIl M BOCHUTATENBHOW JEATEIBHOCTH B COOTBETCTBHM C T'yMaHUCTHUYECKHMH,
COIIMOKYJIBTYPHBIMH, JYXOBHO-HPABCTBEHHBIMH IIEHHOCTSMU M HJCAIAMH  POCCHICKOTO
IpaXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOINECTBE HOPMaMU U TPABWIAMH IIOBEICHHS,
CIOCOOCTBYIOIIMMHU TPOLIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JUYHOCTH 00YyJarOIUXCsl.

JIMYHOCTHBIE Pe3yNbTaThl OCBOCHUS TpEAMETa «XUMUS» OTPAXKAIT CPOPMHPOBAHHOCTH
ONBbITa TO3HABATEIBHON W TPAKTHUYECKOW [ESTENbHOCTH OOy4aromuxcs [0 pealn3anuu
MIPUHATHIX B 0011IECTBE IIEHHOCTEH, B TOM UUCJIE B YaCTHU:

1) rpa:k1aHCKOro BOCIIUTAHUS:

OCO3HAHHUS 00y4arOIUMHCS CBOMX KOHCTUTYLMOHHBIX IPaB U 0043aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMNOPSAKY;

MPEACTABICHUSI O COIMAIBHBIX HOpPMax W TpaBUiIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENLHOCTU MPU CO3/IaHUHU YUEOHBIX MIPOEKTOB,
pelieHur y4eOHbIX U TT03HABATENIbHBIX 3a7[a4, BHITTOJTHEHUH XUMHUUECKHX YKCIIEPUMEHTOB;

CrOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI IPYTuX
MIPH aHAJN3€ PA3JINYHbIX BUJIOB y4eOHOM A€ATEIbHOCTH;

2) NaTPHMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHHUS K MCTOPUYECKOMY M HAyYHOMY HAcleJUI0 OTEUeCTBEHHOU
XUMHH;

yBa)KEHHsI K TpoIleccy TBOPYECTBA B OOJACTH TEOPUU U MPAKTUYECKOTO MPUMEHEHHS
XMUMHH, OCO3HAHMS TOTO, YTO JIOCTH)KEHUS HAyKH €CTh pe3yJbTaT JJIUTENbHBIX HaONI0/IEHUH,
KPOTIOTIMBBIX 3KCIIEPUMEHTANIbHBIX TOUCKOB, TOCTOSIHHOTO TPYJa YUEHBIX U MTPAKTHKOB;

MHTEpeca M I[03HABATEJIbHBIX MOTHBOB B IMIOJIyUEHUH M TOCIEOYIOLIEM aHaju3e
MH(OpPMALIUU O TIEPETOBBIX JOCTHKEHUSIX COBPEMEHHON OTEUECTBEHHOU XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHMUS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMM, CBA3aHHbIE C XUMUYECKUMH SBICHUSIMHU, U
MPUHUMATh OCO3HAHHBIE PEHICHHs, OPUEHTUPYSICh Ha MOPAJbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TFOTOBHOCTH OIICHMBAaTh CBOE MOBEJCHHE W TOCTYNKH CBOMX TOBapHILEWd C MO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE TOCIEICTBUN ATHX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MMOHUMAaHM LIEHHOCTEH 3J0poBOr0 U 0e30macHoro oOpasza >KM3HH, HEO0OXOIUMOCTU
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 37I0POBBIO;

coOnrofieHns MpaBuil OE30MacHOTO OOpalleHUsl ¢ BEUIeCTBAaMH B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

MOHUMAHMS L[EHHOCTH TMPaBWJI HWHIUBUAYAIBHOTO M KOJUJICKTUBHOIO 0€30MacHOro
MOBE/ICHUS B CUTYaIUSAX, YTPOXKAIOIIKUX 30POBBIO U KHU3HU JIIOJIEH;

OCO3HAHHUS TOCIEJACTBUI M HENPHUATHS BPEIHBIX MPUBBIYEK (YMOTPEeOJICHHS alKOroJs,
HapKOTHUKOB, KypeHHs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B Y4eOHO-HCCIEI0BATEIbCKON JIeATEIbHOCTH,
OOIIECTBEHHO TOJIE3HOH, TBOPUECKOH U IPYTUX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHUE€ B PEIICHWUM NPAKTUYECKUX 3a/ad COLMAIBHOMN
HaIMpPaBJIEHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

HWHTEpeca K MPaKTUYECKOMY H3YYEHHI0 MPOECCHil pa3lInYHOrO pojia, B TOM YHCIIEe Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUMN 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyAa U pe3yibTaTaM TPYAOBOU NeATEIbHOCTH;



TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUAYATbHOW TpPaeKTOpUU OOpa3oBaHUS,
Oymymieit mpodeccuu U peanu3anuu COOCTBEHHBIX KH3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
WHTEPECOB, CIIOCOOHOCTEH K XMMUH, UHTEPECOB U MOTPEeOHOCTEH 00IIeCTBa;

6) 3K0J10rM4YecKOro BOCIUTAHMS:

9KOJIOTHYECKH IIeJIeCO00Pa3HOr0 OTHOIICHHUS K MPUPOJIE, KAK UCTOYHUKY CYIIECTBOBAHHS
JKH3HH Ha 3emiie;

MMOHUMAHMS TII00ATEHOTO XapakTepa YKOJIOTHYCCKUX MPOOIIeM, BIMSHHS SKOHOMHUYESCKHX
MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIMATILHOM CPEBI;

0CO3HAHUsI HEOOXOIUMOCTH UCIOJIb30BAHUS JOCTHXKEHUM XUMUU JIJIsI PEIICHHs] BOIIPOCOB
palMoOHAIBLHOTO PUPOAOIIOIH30BAHMUS;

AKTUBHOTO HEMPUSTHS JEHCTBUM, MPUHOCIIIMX BPEa OKPYXKAIOIIEH MPUPOJIHON cpere,
YMEHHUS TPOTHO3UPOBATH HEOJIArOMPUSITHBIC YKOJIOTUYECKUE MOCIEACTBUS MPEITPUHIMAEMBIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HaJU4Usl PA3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKONW KYJIbTYphl, OTBITA
NESTETPHOCTH  DKOJIOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MO3HABATEIHbHOM, KOMMYHUKATHBHON U COIMATILHOM MPAKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTUBOCTOSTH UJICOJIOTUH XeMO(oOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUSA:

c(hOpMUPOBAaHHOCTH MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YpPOBHIO
Pa3BUTHS HAYKH W OOIIECTBEHHON MPAKTHUKH;

MMOHUMAaHMs CIEeNU(PUKA XUMHUU KaK HayKd, OCO3HaHus €€ ponu B (HopMUpOBaHHH
paInMoOHAIBFHOTO HAYYHOTO MBITIUICHHSI, CO3JIJAHUH IIEJIOCTHOTO MPECTaBICHUS 00 OKpYKaIoIeM
MHpEe KaK O €IWHCTBE MPUPOJBI M YEJIOBEKa, B MO3HAHWM TMPHUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny TpodsieM COXpaHEHUsl PUPOTHOTO PaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMHH JUIsI COBPEMEHHOM IMBWIM3AIMHU: B €€
T'YMaHUCTHYECKON HAIPaBJICHHOCTH M BaXHOW POJIM B CO3JaHUM HOBOW 0a3bl MaTepHabHOM
KYJIbTYpbI, PEIICHUH II00aTbHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS YEJIOBEUYECTBA — CHIPHEBOIA,
SHEPTreTUYECKOM, THUIICBOM W DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHU MEAMIIMHBI,
o0ecreyeHny yCIOBHUM YCHEIIHOTO TPya U SKOJIOTMYECKH KOM(POPTHON JKU3HHU KaXKIOTr0O YjieHa
00I1IeCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMAaHUs CYIIHOCTM METOJOB IIO3HAHUS,
UCIIOJIb3YeMbIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH MCHOJIB30BaTh MOJy4YaeMble 3HAHMS IS
aHaJin3a U OOBACHEHHUS SBJICHUN OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHS JielaTh 000CHOBAaHHBIE 3aK/IIOUEHUS Ha OCHOBE HAyYHBIX (JAKTOB U MMEIOIIMUXCS TaHHBIX
C LEJIBIO MTOJIYYEHHUSI I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTOJIb30BaTh XUMUUYECKUE 3HAHUS JUTSl peLICHUs TpodiieM
B peaJbHbIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEI0OBATEIbCKON JEATENbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPEepbhIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY I[IOJIyYEHHUIO HOBBIX 3HAaHMW MO XUMHUHM B COOTBETCTBUU C IKMU3HEHHBIMU
MOTPEeOHOCTAMHU;

WHTEpeca K OCOOEHHOCTAM Tpylda B pa3nuuHbIX cdepax mpodeccHoHaTbHON
NEeSTENbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MeranpenMeTHble pe3ylbTaThl OCBOCHHS Y4eOHOTO Tnpenmera «XHMHUS» Ha ypOBHE
cpeaHero o01iero o0pa3oBaHus BKIIOYAIOT:

3HAUYUMBIE JUIS (POPMHPOBAHHS MHUPOBO33PEHUSI OOYUYAIOIIUXCS MEXKAUCIHUIUIMHAPHEIE
(MeXTmpeaMeTHbIe) 00IIeHayYHbIC TOHSATHS, OTPXKAIOIINE IIEIOCTHOCTh HAYYHON KapTHHBI MHpa
U Crenr(HKy METOJIOB MO3HAHUSI, UCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,



SHEPTHUs, SBJICHUE, MPOLECC, CUCTEMA, HAy4YHBIH (aKT, MPUHLUI, THUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSsl, UCCIIeIOBAaHNE, HAOIIOICHNE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHE);

YHHUBEPCAJIbHEIE y4ueOHbIC JIEUCTBHUS (mo3HaBaTEIbHBIE, KOMMYHHUKATHUBHEIE,
perynasTuBHbIE), oOecrneunBaonme (GopMupoBaHue (QYHKIHMOHATHHONH T'PaMOTHOCTH U
COLIMAJIBHONW KOMIIETEHIIMH 00y4YaroLuXxcs;

CIIOCOOHOCTh ~ OOYYAIOMIMXCS  HCIOJB30BaTh  OCBOCHHBIC  MEXIMCHIUIUTHHAPHEIC,
MHUPOBO33pPEHYECCKHE 3HAHWsS W YHHBEpCaJlbHbIC Yy4YeOHBbIE JCHCTBHS B MO3HABATEIBHOW U
COLIMAJIbHON ITPAKTHKE.

MetanpeMeTHbIe Ppe3yJabTaThl OTPAKAOT OBJIAJCHUE YHUBEPCAIBHBIMU YUeOHBIMU
II03HaBaTCJIbHBIMU, KOMMYHI/IKaTI/IBHI)IMI/I 158 pGFYJIﬂTI/IBHI)IMI/I IICﬁCTBPIHMH.

OByajieHHe YHHUBEPCAIbHBIMH YUeOHBIMH MO3HABATEIbHBIMH 1€ CTBUSIMU:

1) 6a30Bble JJOTHYECKHUE e CTBUS:

CaMOCTOSITENIFHO (OPMYJIMPOBATh W AKTyaJU3UPOBATh IMpPoOJEeMy, BCECTOPOHHE €&
paccMaTpuBaTh;

OTIPEJICNIATh IETN JIEATEIHbHOCTH, 3aj7aBas TapaMeTpbl W KPUTEPUH WX JIOCTHKCHHS,
COOTHOCHUTH pe3y.]'H)TaTBI JCATCIBHOCTH C IIOCTABJICHHBIMU L CJIAMU,

HCIIOJIB30BAaTh HpI/I OCBOCHUHA 3H21HPII>1 HpI/IéMI)I JIOTUYCCKOI'0O MBIIIJICHUS — BBIACIISATH
xapaKTepHHe HpI/ISHaKI/I HOHS[TI/Iﬁ 158 YCTaHaBJ'II/IBaTI) X B3aHMMOCBS3b, HCIIOJIB30BAaTh
COOTBeTCTBy}OIIH/Ie TIOHATUA OJIA 06T)$[CH6HH$I OTOCIBHBIX CbaKTOB 158 HBHCHI/II;'I;

BBI6I/IpaTB OCHOBAHHUA N KpI/ITepI/II/I JJIA KHaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHUYCCKUX peaKHHfI;

YCTaHaBJ'II/IBaTI) HpI/I‘—II/IHHO—CHe)ICTBeHHI)Ie CBs3H Me)KHy I/I3yllaeMI)IMI/I SIBJICHUSIMU,

CTpPOUTH JIOTUYECKUE pACCYyXACHHMsS (MHAYKTUBHBIC, JAEIyKTUBHbIE, IO aHAJOTHH),
BBIABJIATH SaKOHOMepHOCTI/I nu HpOTHBOpeqHﬂ B paCCManI/IBaeMI)IX SIBJICHUAX, @OpMYHHpOBaTB
BBLIBOJIBI U 3aKJIFOUCHHUS;

MPUMEHSTHh B TPOIECCE MO3HAHUS, UCTIOIb3YeMbI€ B XUMHH CHUMBOJIMYECKHE (3HAKOBBHIC)
MOJIENH, PEe0OPa30BHIBATh MOJICIHHBIC MPEACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
xuMudeckas (opmyna, ypaBHEHHE XHMHUUYECKOW pEaKUUuM — TPU PEIICHHH YYeOHBIX
MMO3HABATENBHBIX M MPAKTHYECKUX 3a7a4, MPUMEHSITh Ha3BaHHBIE MOJICIbHBIC MPEICTABICHUS
JUTSI BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB U3YYaeMbIX BEIIECTB M XUMHUUYECKHUX PEAKITUH.

2) 6a30BbIe HCCJIEA0BATEIbCKHE AeHCTBUS:

BJIaJIETh OCHOBAMH METOJI0B HAYYHOT'O IMIO3HAHUS BEIIECTB U XUMHYECKUX PEAKIIHA;

dbopmyaupoBaTh €AMW W 3aJa4d  WCCIACAOBAHMS, WCIOJb30BaTh IIOCTaBICHHBIC H
CaMOCTOSITEIFHO CHOPMYIMPOBAHHBIC BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHHUS U OCHOBBI
JUTsi POPMHUPOBAHUSI TUTIOTE3HI TI0 MTPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX CYXKICHHUH;

BJIaJIETh HABBIKAMU CAMOCTOSATEIBLHOTO IUIAHUPOBAHUSA M TPOBEACHUS YUYCHHYECCKUX
SKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHMsI HAOIIOAATh 3a XOJOM IpOIlecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (GopMynaHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

MpUOOpeTaTh OMBIT YYCHUUYECKOW MCCIEI0BATENbCKOM U MPOEKTHOM JesSTeNIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIHLHOMY IIOUCKY METOJOB pElICHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHBIX METOJIOB MTO3HAHUSI.

3) pabora ¢ nngopmanmeii:

OpUEHTHUPOBAThCA B PA3NUYHBIX HCTOYHUKAX HHpopManmu (HAYIHO-TIOMYJsIpHAs
TuTepaTypa XMMHYECKOTO COJepXKaHWs, CHpaBOYHbIE TMocoOus, pecypcel HHTepHeTa),
aHAIM3UPOBaTh HWH(GOPMAIIMIO PAa3NUYHBIX BUIOB U (OPM TPENCTABICHUS, KPUTUYECKU
OIICHUBAThH €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTH;

(dbopMynupoBaTh 3ampoChl W MPHUMEHSTH pa3IUYHbIE METOIbl MpHU TOUCKE U OTOOpe
nHpopManuu, HeOOXOAUMOM /ISl BBITIOTHEHHSI YUeOHBIX 3a/1a4 ONPEAeIEHHOTO TUTIA;

MPUOOpPETaTh OMBIT KUCIOJIB30BAHUS WH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;



CaMOCTOSITEIIbHO BBHIOMPATh ONTUMANIBHYIO (pOopMy TpeacTaBieHus HHPOPMALUHU (CXEMBI,
rpaduKy, TuarpamMMsbl, TaOJIHIIbI, PUCYHKU U APYTHE);

HCIIOJIb30BAaTh HAy4yHBIM SI3bIK B KAauecTBE CpEACTBA INpU paboTe ¢ XUMHUYECKOUN
uHboOpMalKeil: NPUMEHATh MEXIpeAMeTHbIE ((U3UYEeCKHe W MaTeMaTHYeCKHE) 3HAKd U
CHMBOJIBI, POPMYIIbI, a00peBUaTypbl, HOMEHKIIATYPY;

HCII0JIb30BATh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKUE CPEJCTBA HATJISIAHOCTH.

OgiajeHHe YHMBePCAJIbHBIMH KOMMYHMKATHBHBIMM 1eHCTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYK/JIa€MOW TEMBbI B XOJI€ JAUAIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJIEH, (OPMYIUPOBATh CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MPEeJI0KEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3EHTALMEl pe3yabTaTOB MO3HABATEJIBHOM AESATEIBbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIpPU  BBIIOJHEHUH XHMHUYECKOTO
OKCIEPUMEHTa, MPAKTUYECKOW pabdoOThl MO HCCIEJOBAHUIO CBOMCTB H3y4aeMbIX BEIIECTB,
peainzanuu y4eOHOTO MpoeKkTa M (OpMyIUpOBATh BBIBOJBI MO pe3yJabTaTaM IMpPOBEAEHHBIX
HCCIIEIOBAaHUM IMyTEM COIIACOBAHUS MO3UIIMN B X07€ 00CYX/IeHUsI 1 0OMEHAa MHEHUSIMH.

OgiageHHe YHMBePCAJIbHBIMH PeryJsiTUBHBIMH /1eICTBUAMM:

CaMOCTOSITENIbHO TJIAHUPOBATh U OCYILECTBISATh CBOIO MMO3HABATENBbHYIO JIEATEIbHOCTb,
ompezenss e€ LeNu U 3a/a4M, KOHTPOJIUPOBATh M MO Mepe HEOOXOJIMMOCTH KOPPEKTHPOBATH
npeaaraeMblii aaropuT™ ACWCTBUM MPH BHINOJHEHUHM Y4EOHBIX M HCCIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CIOCOO UX PEIICHUS C YYETOM IMOTyYeHHUS! HOBBIX 3HAHUH O
BEIIECTBAX U XUMUYECKUX PEaKIUX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIIbHOCTH HAa OCHOBE CaMOaHalIM3a H
CaMOOILIEHKH.

INPEIMETHBIE PE3YJIBTATbBI
10 KJIACC

[IpenmeTHbie pe3yabTaThl OCBOCHUSI Kypca «OpraHndeckas XUMUsD OTPaXaroT:

chOpMUPOBAHHOCTh MPEACTABICEHUH O XMMUYECKOW COCTaBISIOLIEH €CTeCTBEHHO-
HAyYyHOW KapTUHBI MHpaA, POJIM XHMHUU B TO3HAHUU SBJICHUW NPUPOJBI, B (POPMUPOBAHUU
MBIIIJICHUS. U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOM T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYeCKHM OOOCHOBAHHOTO OTHOIICHHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAst 000JI04YKa aTromMa, MOJIEKYJa, BaJIEHTHOCTD,
ANIEKTPOOTPHUIATENILHOCTh, XHMHUYECKas CBS3b, CTIPYKTypHas Qopmyna (pa3BépHyras U
COKpaiméHHasi), MOJb, MOJIIpHAsT Macca, MOJSPHbIH 00BEM, YIIEpOAHBIA  CKEJeT,
(GyHKIMOHATBHAS TPYIIA, paguKan, H30Mepus, M30MEepbl, TOMOJOTHYECKUN psl, TOMOJIOTH,
YIIAEBOAOPOIbI, KHCIOPOA M a30TCOJAEpIKAIINE COSAMHEHUSI, MOHOMEp, MOJIUMED, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHMSI); TEOPUHU U 3aKOHBI (TEOpUs CTPOCHUSI OPTraHHUECKUX
BemecTB A. M. bByrinepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUS, JIEKAIlMEe B OCHOBE MOHUMAaHUS
MPUYUHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAaKTOJIOTHYECKHE CBEACHUS O CBOMCTBAX,
cocTaBe, MOJyYeHUH 1 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPTraHMUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU IEATEIBbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISBIATH XapaKTepHbIE MPU3HAKHU MOHSATHH, YCTaHABINBAThH
UX B3aMMOCBSI3b, HCIIOJIb30BATh COOTBETCTBYIOIINE MTOHATUS MPU OMMCAaHUM COCTaBa, CTPOEHUS U
MpeBpaIIeHUN OpraHUYeCKUX COCTUHEHU;



c(OPMHUPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY IS COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOI) (OPMYII OPraHUYEeCKUX BEIIECTB
U YpaBHEHUH XMMUYECKMX pEaKLUii, U3rOTaBJIMBAaTh MOJEIN MOJIEKYJ OpPraHMYECKUX BELIECTB
JUI WIUTIOCTPALMM UX XUMUYECKOTO U IIPOCTPAHCTBEHHOTO CTPOEHHS;

c(OPMHUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAUIEKHOCTb U3YYEHHBIX OPraHMYECKUX
BEIIECTB [0 HMX COCTaBy M CTPOCHHUIO K OINpPENeNEHHOMY KIIACCy/TPyIIe COeIUHEHUN
(YyrneBonopoJipl, KUCJIOPOJ M  A30TCOJAEpXAIUE COCAMHEHHUS, BBICOKOMOJIEKYISIPHBIE
COEIMHEHMs), JlaBaThb UM Ha3BaHusd o cuctemarnyeckoil Homenkiarype (IUPAC), a taxxke
[IPUBOJIUTh TPUBUAIbHBIE HA3BAaHUS OTAEIBHBIX OPraHMYECKUX BEIIECTB (3TUJIEH, MPOIMIIEH,
alleTUIICH, STHJICHIJIHMKOJb, TIHLUEPUH, (eHod, (GopmanmbAerun, areTaibIeru], MypaBbHHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAsl KUCJIOTa, CTE€ApUHOBAs KHUCIIOTa, TJIIOK03a, (PpPYyKTO3a,
KpaxMmal, IeJUTI0JI03a, TJIUIIH);

c(OpPMUPOBAHHOCTh YMEHHUS OMNPEAEATh BHJBI XUMUYECKOM CBS3M B OpPraHMYECKHUX
COeIMHEHUX (OIMHAPHbIE U KPATHBIE);

c(OpPMUPOBAHHOCTh YMEHHSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHM4YeCKHX
BemecTB A. M. ByriepoBa [uist 00bsSCHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUS! MacChl BEIIECTB;

cOpMUPOBAaHHOCTh YMEHHUH XapaKTepHU30BaThb COCTaB, CTPOCHHE, (PUIUUYECKHE U
XMMHYECKHE CBOWMCTBA TUITUYHBIX MPEACTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(meTaH, JTaH, ATWIEH, NPONWICH, aleTuwieH, OyramueH-1,3, merunoOyraamen-1,3, OeHso,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJIb, TJIMLUEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHUCIOTBI, TJIIOKO3a, Kpaxmall, LeJIlojio3a, aMHMHOYKCYCHAasi KHCIOTa), WJUIIOCTPUPOBAThH
TeHETUYECKYIO CBSI3b MEXKJYy HUMHU ypaBHEHHUSIMHU COOTBETCTBYIOIIMX XHMHYECKUX pEaKLIUl ¢
HCIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYII;

C(OPMHUPOBAHHOCTE YMEHMSI XapaKTepU30BaThb HCTOYHUKH YIIIEBOJOPOJIHOTO ChIPbS
(HedTh, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEPepadOTKH W MPAKTHUUYECKOE MPHUMEHEHHUE
MPOJAYKTOB MepepabOTKH;

C(OPMHUPOBAHHOCTh YMEHHUH MPOBOAUTH BBIUUCICHHUS 10 XUMHYECKUM YpPaBHEHHIM
(Maccel, 00bEMa, KOJMYECTBA MCXOAHOTO BELIECTBA WJIM MIPOAYKTa PEAKLUU IO H3BECTHBIM
Mmacce, 00bEMyY, KOJIMYECTBY OJHOTO U3 HCXOAHBIX BEIECTB WM IPOAYKTOB PEAKIIUN);

c(OPMHUPOBAHHOCTb YMEHUH BIJIQJIETh CUCTEMOMN 3HaHUN 00 OCHOBHBIX METOJAX HAyYHOT'O
[IO3HAHUSA, MCIOJIb3YEMBIX B XHMUHU IpU M3Y4YEHUH BEILECTB M XUMHMYECKHX SBJIECHUI
(HabiroieHHe, U3MEpeHHe, HKCIEPUMEHT, MOJEIMPOBAHMUE), HCIOJIb30BATH CHCTEMHbIE
XUMUYECKUE 3HAHUS JUIs IPUHATHUS PEIIEHU B KOHKPETHBIX KU3HEHHbBIX CUTYALU SIX, CBSI3aHHBIX
C BEILLIECTBAMU U UX IPUMEHEHHUEM;

c(OPMHUPOBAHHOCTh YMEHUH COONIONATh IpPaBUia MOJIB30BAHUS XMMUYECKON MOCYION U
1a00paTOpPHBIM 000PYIOBAaHUEM, a TAKXKe IpaBHUiia OOpAIIEHUs C BEIleCTBAMH B COOTBETCTBUH C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ja0OPATOPHBIX XUMUUECKUX OIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(mpeBpaleHHss OpraHUYEeCKUX BEIEeCTB IPU HarpeBaHUU, MOTY4YEHUE 3TUIIEHA U U3YyYEHHE €ro
CBOMCTB, KayeCTBEHHbIE pEaKIMM OPraHMYeCKUX BEILIECTB, JAEHATypalus OelKOB IpHU
HarpeBaHMH, IIBETHbIE peakIMM OEIKOB) B COOTBETCTBHM C MpPAaBUJIAMU TEXHUKU OE30MaCHOCTU
pyu OOpallleHUu! C BEIIEeCTBAaMH M J1a00OpaTOPHBIM 000PYIOBaHMEM, MPEACTABIATh PE3yJIbTaThl
XMMUYECKOTO SKCIEpUMEHTa B (opMe 3aluCH YpPaBHEHUH COOTBETCTBYIOLIUX pEaKIUil u
(opMynHpOBaTh BBIBOBI HA OCHOBE 3THX PE3YJbTATOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIHIO,
MOJTy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MHpopMauu, IHTepHET U Ipyrux);

c(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU 1EJIecO00pa3HOro
NOBEJICHUsI B OBITY W TPYAOBOH JAEATENILHOCTH B IENSAX COXPAHEHUS CBOETO 3JI0POBbS U
OKpY’KaIoIlllel MPUPOIHOMN Cpenbl, 0OCO3HABaTh OMACHOCTh BO3JEHCTBUS HA YKUBBIE OPraHU3MBI
OTpeNIeNIEHHBIX OPraHMYeCKUX BeUIecTB, MOHMMas cwmbici mokaszatens [IK, mosicHaTe Ha



IpUMEpax CIOCOOBl YMEHBIIECHUS U MPEAOTBPALICHUS UX BPEJHOTO BO3JCHCTBHS HA OPraHU3M
YEIJIOBEKA;

JUIsl OOYy4YaloIIMXCsl ¢ OrpAaHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TTO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CIA00BUIAIMX OOYYaIOIIMXCSA: YMEHHME WCIOJIb30BaTh pelbedHo-
TOYEYHYIO cucteMy 06o3Hauenuil JI. bpaiins s 3anucu Xxumudeckux Gopmyil.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuyeckas XUMUs»
OTPaXKAIOT:

c(hOpMUPOBAHHOCTDh TPEJCTABICHUM: O XHWMHUYECKOW COCTaBJISIFOIICH E€CTECTBEHHO-
Hay4dHOW KapTHHBI MHpA, POJU XHMHH B TO3HAHHWH SIBJICHUH NPUPOJbI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JIUYHOCTH, €€ (YHKIIMOHAJIBHOM T'PaMOTHOCTH, HEOOXOIUMOUW st
pelieHus: TMPaKTUYeCKUX 3a/ad M DKOJIOTHYECKM OOOCHOBAHHOTO OTHOIIEHUSI K CBOEMY
3I0POBBIO U TIPUPOTHOM CpeIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIInue
MOHATUSA (XMMHUYECKUH DIIEMEHT, aTOM, U30TOTI, S-, p-, d- 2JIEKTpOHHBIE OPOUTATIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIA OO0BEM, BAJICHTHOCTH, DJIEKTPOOTPHUIATEIHHOCTh, CTEIICHb
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJICGHTHAs, WOHHAs, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THIBI XAMHYECKHUX  PEaKIHUid, pPacTBOpP, IJICKTPOJIHUTHI,
HEDIJICKTPOJIUTHI, ANEKTPOJIUTHUYECCKAS JTUCCOLMAINS, OKHUCIUTENh, BOCCTAHOBUTENIH, CKOPOCTH
XUMUYECKOW  peaklWy, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Auccolmanuu, nepuoanueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHHUS M MPEBpAIICHUS DHEPTUU MPU XUMUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI S3bIK XUMHUH, MHPOBO33pPEHUECKHUE 3HAHUS,
JeXalue B OCHOBE IMMOHUMAaHMS NPUYMHHOCTH U CHCTEMHOCTH XHUMHUYECKUX SIBICHUI,
(hakToNIOrMuecKrue CBEJIEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M OE30MacCHOM HCMOJIb30BaHUH
BAYKHEHIINX HEOPraHWYECKUX BEUIECTB B ObITY M MPAKTUYECKOM 1EATEIHHOCTH YEJIO0BEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTEpHbIC MPU3HAKU MOHSITHM, yCTaHABINBATh
UX B3aMMOCBS3b, UCIOJIb30BaTh COOTBETCTBYIOIIME MOHSATHS MPHU ONHWCAHUU HEOPTaHHMUECKUX
BEIIECTB U UX MPEBpAIllCHU;

cOpMUPOBAHHOCTh YMEHUN HCHOJIb30BAaTh XUMHUYECKYIO CHUMBOJIMKY Ul COCTaBIICHUS
dbopMyn BelIeCTB M YypaBHEHUN XUMUYECKUX pEaKIUil, CHUCTEeMaTHYECKyl0 HOMEHKIATYpy
(IUPAC) wm TpuBHajgbHbIC Ha3BaHUS OTICIBHBIX HEOPraHWYECKHX BEIISCTB (yrapHbld Tas,
YIJICKUCHBIN Ta3, aMMUak, TaméHas W3BECTh, HEraméHasi M3BeCTh, MHUThEBas COJa, MUPHUT U
Apyrue);

chOpMUPOBAHHOCTh YMEHUH ONpEAENsATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOJHAs) B COCAUHEHHSIX, TUIN KPUCTAITUYECKONH PEUIETKH KOHKPETHOTO
BeleCTBA (ATOMHAs, MOJIEKYJSpHAs, WMOHHAs, METAaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJenEHHOMY KIacCy/TpyNie COeAMHEHUN (TIPOCThIE BEIECTBA — METAILJIBI U
HEMETAaJLTbl, OKCU/IbI, OCHOBAHMs, KUCIOTHI, aM(pOTepHBbIE THAPOKCUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHH pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO H
MPOTHOCTUYECKYIO (PYHKIINH;

chOpMHUPOBAHHOCTh ~YMEHHH  XapaKTEepH30BaTh JJIEKTPOHHOE CTPOEHHE aTOMOB
XUMUYECKUX 3JIeMeHTOB 1—4 nepuoaos lleproauyeckoil cucteMbl XuMuyeckux 3yeMenToB /1. U.
MenpeneeBa, HUCHONB3YyS MOHSTHS «S-, p-, d-DIEKTPOHHBIE OPOUTAINY», «IHEPreTHUECKUE



YPOBHH», OOBSACHATH 3aKOHOMEPHOCTH HM3MEHEHHS] CBONCTB XUMHUYECKHX JJIEMEHTOB U UX
COCIMHEHUH I10 nepuoaam U rpynnam [lepuoaudeckoil cucreMbl XUMHUYECKHUX 3i1eMeHToB 1. M.
Menneneena;

cOPMHUPOBAHHOCTh YMEHHMU XapaKTEepHU30BaTh (OMHCBHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBAa HEOPraHMYECKUX BEILECTB PpA3JIUYHbIX KJIACCOB, IOATBEP)KIATh CYILECTBOBAHUE
IFEHETUYECKON CBA3M MEXJy HEOpraHMYEeCKMMHU BEIeCTBAMU C IIOMOILIBIO ypaBHEHUI
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OPMHUPOBAHHOCTh yYMEHHs KIACCHU(DUIIMPOBATh XUMUYECKHE PEAKIUH I10 Pa3TMIHBIM
IpU3HaKaM (4YMCIy W COCTaBy pEarupyrlollMX BELIECTB, TEIUIOBOMY 3(PQeKTy peakuuu,
M3MEHEHHIO CTETICHEH OKUCIICHUS 3JIEMEHTOB, OOpPaTUMOCTH PEAaKIIMH, YIaCTHIO KaTalu3aTopa);

c(OPMHUPOBAHHOCTh YMEHUN COCTABIISATH YPAaBHEHHS PEAKIUN Pa3IMYHBIX THIIOB, OJHBIC
U COKpalll€HHbIE YpaBHEHHUS peaklUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peaxkuuu UAyT 10 KOHIIa;

c(OpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, IOATBEPKAAONINE KadyeCTBEHHbIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pACIO3HABAaTh ONBITHBIM IYTEM HOHBI,
MPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMHUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIEHHSI 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

c(OpMUPOBAHHOCTh YMEHHUH OOBACHATH 3aBUCHMOCTbh CKOPOCTH XMMHUYECKON peakluu OT
pa3auuHbIX (PAKTOPOB; XapaKTep CMENIEHHs XUMUYECKOTO PaBHOBECHS B 3aBHUCHUMOCTH OT
BHemHero Bo3zaeiicTBus (mpuniun Jle [llatense);

cOpMUPOBAHHOCTh YMEHHUW XapaKTepuU30BaThb XUMHUYECKHE IPOLIECCHI, JIeXkKallhe B
OCHOBE ITPOMBIIIJIEHHOTO MOJIyY€HUsI CEPHON KHUCIIOThI, aMMHaKa, a Takke c(HOpMUPOBAHHOCTh
IpeJCTaBIeHUH 00 OOMIMX HAYYHBIX NMPHUHLIMIIAX U IKOJIOTHYECKUX IMpoOsieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAaHUEM HOHSATHS
«MaccoBas JI0JIs BEIECTBA B PACTBOPE», OOBEMHBIX OTHOUIEHMH TIa30B IMpPHU XUMHUYECKHX
peakuMax, Macchl BelECTBAa WM 00BbEMA Ta30B M0 M3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
uu 00BEMY OJHOTO M3 yYacCTBYIOIIMX B PEAKIIMU BEIIECTB, TEIJIOBOTO A(ddexTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALLEHUSA U COXPAHEHUS SHEPTUN;

c(OPMHUPOBAHHOCTh YMEHUH cOONIONATh IpPaBUia MOJIB30BAHUS XMMUYECKOH MOCYIOH U
na00paTOpHBIM 000PYIOBAaHUEM, A TAKXKe IpaBUiia OOpAIEHHUs C BEIECTBAMH B COOTBETCTBUH C
MHCTPYKLHUSAMU TIO BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHHe NEepOKCHJIAa BOJOPOJAa B MPHUCYTCTBUM KaTalnu3aropa, OIPEAETICHHUE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCAIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMHMUYECKOW pEaKLMH, peakuy HOHHOrO OOMEHa, KauyeCTBEHHbIE PEaKLUUu Ha
cynbdar-, kapOoHAT- U XJIOPHUJ-aHUOHBI, HA KATHOH aMMOHMSI, PEIIEHUE SKCIEPUMEHTAIbHbIX
3ajay no TtemMaM «Metamub» U «Hemeramib») B COOTBETCTBUMH C IpaBWIAMH TEXHUKHU
0€30I1aCHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JIJaOOPATOPHBIM 000PYJOBAHUEM, NIPEICTABIISATh
pe3yabTaThl XUMHUYECKOTO HKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYHOLIUX
peakuuii u GOpMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIUIO,
MOJIy4aeMyI0 M3 pa3HbIX HCTOYHMKOB (CpeJICTBa MacCOBOM KOMMYHMKaluu, MHTepHeT u
JPyrux);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJAa SKOJIOTHYECKU 1IEJIeCO00pa3HOro
NOBEJICHUsI B OBITY M TPYJOBOH JEATENbHOCTH B LEISAX COXPAaHEHUS CBOETO 37I0POBbS U
OKpY’KaIolllel IPUPOIHOM Cpenbl, 0CO3HABaTh ONACHOCTh BO3JCHCTBMS HA >KMBBIE OPTaHU3MBbI
OTpe/IeNIEHHBIX BEIECTB, MOHUMasi cMbicia mokazatens [TJK, mosicHsaTe Ha mpumepax crocoObl
YMEHBILIEHUS U IPEJOTBPAIIECHHSI UX BPEJHOTO BO3JEICTBUSA HA OPraHU3M YEJIOBEKA;



JJIA 06yqa10H11/1xc;1 C OI'paHUYCHHBIMU BO3MOXHOCTAMHU 3O0POBBA: YMCHUC NPUMCHATH

3HAHHUS 00 OCHOBHBIX JOCTYIIHBIX METOJaX IMMO3HaHUs BCIIECTB U XUMHUYCCKHUX HBHGHHﬁ;

IUISL CIeNbIX U CIA00BHIAIUX OOYYarOMIUXCA:

YMEHHE WCIOIb30BaTh pelbedHO-

TOUYEUHYI0 cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.
TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Ne HanmenoBan | KoimuecTBo 4acoB DJIeKTPOHHbIE
h He pas3aeyoB v (uugposbie)
n/ P Bcer | KoHTpoabH IIpakTHyeck bp
I TeM 5 . o0pa3oBaTe/ibHbIE
bl ThI U ThI
NPOrpamMmbl 0 ¢ pabo ¢ paoo pecypchl

Paspnen 1. Teopernyeckue 0CHOBbI OPraHM4YeCKOM XMMHUH

[Ipenmer
OPraHu4ecKou
XUMHH.
Teopus lesson.academy-
1.1 CTpOEHUs 3 content.myschool.edu.ru/04
OpPraHNYECKHUX /10
COoeqUHEHNN
A. M.
byrneposa
Wroro no pasgeny 3
Pasznes 2. YrieBoaopoanbl
[IpenenvHbie lesson.academy-
2.1 YTJIEBOIOPO/IBI 2 content.myschool.edu.ru/04
— aJIKaHbl /10
Henpenenbubl
€ lesson.academy-
2.2 YIIEBONOPOIbL 6 1 content.myschool.edu.ru/04
: aJIKEHBl, /10
aJIKa/IMeHBlI,
QJIKUHBI
ApomaTtnueck lesson.academy-
2.3 ue 2 content.myschool.edu.ru/04
YIJI€BOJIOPO/IbI /10
IIpupoausie
HWCTOYHUKHU lesson.academy-
2.4 YIJ1€BOI0OPOJIO 3 1 content.myschool.edu.ru/04
B U UX /10
nepepaboTka
Hroro no paszneny 13

Paznea 3. Kuciiopoacoaep:xaniue opraHnu4ecKue CoeJIuHEeHNs

lesson.academy-

3.1 CrpTs.. 3 content.myschool.edu.ru/04
®enoun
/10
AnbOeruael. lesson.academy-
3.2 KapOoHoBbie 7 1 content.myschool.edu.ru/04

KHCJIOTHI.

/10




CnoxHbie
3¢upHI
lesson.academy-
3.3 VYrieBoabl 3 1 content.myschool.edu.ru/04
/10
Hroro no pazgeny 13

Pasnen 4. A3oTcoaepskamme o

FraHM4e€CKHEe COCANHCHUA

AMUHBL. lesson.academy-
4.1 AMUHOKHUCIIOT 3 content.myschool.edu.ru/04
bl. benku /10
Hroro no pazgeny 3

Paspnen S. BoicokOMOJIEKY/ISIPHbIE COeIMHEHUS

[Tnactmaccsl. lesson.academy-
5.1 Kayuykun. 2 content.myschool.edu.ru/04
Bonokna /10
Hroro no pazgeny 2
OBIIEE
KOJIMYECTBO
YACOB I1O 34 2 2
[TPOI'PAMME
11 KJIACC
KoauvecTBo yacoB DJIeKTPOHHBIE
Ne | Haummenosanue
W | pasienos u Tem Kontpo | IIpakrnu | (undposbie)
I IporpaMMbi Bcero JAbHbIE ecKue o0pasoBaTe/ibHbIE
padoThl padoThI pecypceel
Pa3nen 1. TeopeTnueckue 0OCHOBBI XHMHUH
CrpoeHue aToMOB.
[Tepuonuueckuii
JaKoH 1 lesson.academy-
1.1 Hepuomrieckas 3 content.myschool.edu.ru/04
cucreMa 1
XUMUYECKUX
anemenToB /[l. W.
Menneneesa
Crpoenue BeecTna. lesson.academy-
1.2 Mmuoroo06pasue 4 content.myschool.edu.ru/04
BEILECTB /11
X UMICCKe lesson.academy-
1.3 6 1 1 content.myschool.edu.ru/04
peakuuu
/11
Hroro no paszneny 13
Paspnen 2. Heopranunyeckasi xumust
2.1 Meraisl 6 1 lesson.academy-




content.myschool.edu.ru/04
/11
lesson.academy-
2.2 Hewmerannnbi 9 content.myschool.edu.ru/04
/11
CBsi3b
HEOPraHUYECKUX U lesson.academy-
2.3 P 2 content.myschool.edu.ru/04
OpPraHU4YEeCKUX 11
BEIIECTB
Hroro no pazneny 17
Paznen 3. Xumus u xKu3Hb
lesson.academy-
3.1 XuUMHS ¥ )KU3Hb 4 content.myschool.edu.ru/04
/11
Hroro no pazgeny 4
OBIIEE KOJIMYECTBO
YACOBIIO 34

[TPOI'PAMME







AOKYMEHT NOANUCAH
3JIEKTPOHHOW nNoanumcbeio

CBEAEHUA O CEPTUD®UKATE 30
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