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MHNOACHUTEJBbHASA 3AIINCKA

[IporpaMMa 1Mo XUMHHM Ha YpOBHE CpeaHero oomero oOpa3oBaHUs pa3padoTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 o6pazoBanun B Poccuiickoit deneparumny,
TpeOoBaHUN K pe3ylnbTaTaM OCBOeHMs (enepanbHO 00pa3oBaTeNbHOM MPOrpaMMbl CpPEIHEro OOIIEero
obpazoBanust (POIl COO), mpencraBieHHbIx B DenepaabHOM TOCYJAapCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom KoHuenmuu npenojaBanus y4eOHOTO mpeamera «XuMus» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoit ®enepanuu, peaqu3yOIIMX OCHOBHBIE OOpa3oBaTeIbHBIE NPOrPaMMBbI, U
OCHOBHBIX IoJyiokeHul «CTpareruu pa3BuTHs BocniuTanus B Poccuiickoit @enepanuun Ha nepuon ao 2025
rona» (Pacnopsbkenue [IpaBurenscrBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOAOB K pa3pabOTKe MPOrpaMMbl IO XUMHUH, K ONpeAeNieHHI0 OOIIel cTpareruu
oOyueHus, BOCIUTAHUS U Pa3BUTHUS O0y4arONIMXCs cpelcTBaMu ydeOHoro mpenmera «Xumus» st 10-11
KJlacCcOB Ha ©0a30BOM  YpPOBHE COCTaBWJIM  KOHLeNTyaapHble mojoxeHus @OIroC COO o
B3aMMOOOYCIIOBJICHHOCTH TIICNICH, COACpKaHHs, pPe3yabTaTOB OOyYeHHS U TpeOOBaHWA K YPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

XuMmuyeckoe o00pazoBaHUE, IOJIy4aeMoOe€ BBIMTYCKHHUKaMU 0O0Ieo0pa3oBaTeIbHOM OpraHu3alumy,
SBJIETCS. HEOTHEMJIEMON YacCThIO0 UX 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEPILAIOLIUM ITAllOM peayin3aliy Ha
COOTBETCTBYIOIIIEM €My 0a30BOM YpOBHE KIIOYEBBIX IEHHOCTEH, MPUCYIIMX IEJIOCTHON CcucTemMe
XMMHUYECKOro 00pa3oBaHMA. OTH IIEHHOCTH KacaroTcs IIO3HAHUS 3aKOHOB IPHUPOJIBL, (OPMHUPOBAHUS
MHUPOBO33pEHUSI U OOIIEH KyJIbTypbl YeJOBEKa, a TAaKKe HKOJOTHYECKH OOOCHOBAaHHOTO OTHOLIEHHS K
CBOEMY 3JI0pOBBIO U IPUPOJHON cpene. Peanusyercs xumuueckoe oOpa3oBaHue 00ydarolUXCsl HA YPOBHE
cpenHero oOuiero oOpa3oBaHUs CPEACTBAMHU y4yeOHOro npeaMmera «XUMHsS», COAEp)KaHHWE U MOCTPOCHHE
KOTOPOTO OIpe/iesieHbl B MporpaMMe MO XMUMHUU C Y4E€TOM CHEIM(UKM HAayKHM XUMHHM, €€ 3HAYeHHs B
MO3HAHUU TPUPOJIBI U B MAaTEpUATbHOM KU3HU OOIIECTBa, a TaKXkKe ¢ YUETOM OOLIMX IieNeil U MPUHIIMIIOB,
XapaKTEepU3YIOIINX COBPEMEHHOE COCTOSHUE CHCTEMbI cpeiHero oouiero obpasoBanust B Poccuiickoii
denepanuu.

XuMHs Kak dJEMEHT CHCTEeMbl €CTECTBEHHBIX HayK Hrpaer ocoOyi pojib B COBpPEMEHHOH
IUBWIN3ALUN, B CO3JaHMM HOBOM 0a3bl MaTepHalbHOW KyinbTyphl. OHa BHOCHUT CBOM BKJax B
(GbopMHpOBaHHE PAIMOHAIBLHOTO HAYYHOTO MBIIUIEHUS, B CO3JaHHE IIeJIOCTHOIO IMpeAcTaBiIeHUs 00
OKpY’)KaIoIlleM MHUpE KaK O €IMHCTBE MPUPOJBI U YeloBeKa, KOTopoe (opMUpYeTCs B XMMHHM Ha OCHOBE
IIOHMMAaHHs BELIECTBEHHOI'O COCTaBa OKPY)KAIOIIET0 MHUpPA, OCO3HAHMS B3aMMOCBSA3M MEXAY CTPOCHHEM
BEIIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMU TPUMEHEHHUS.

TecHo B3aMOJEHCTBYS C IPYrUMH €CTECTBEHHBIMU HayKaMH, XMMHUS CTajla HEOTHEMJIEMOM YacThIO
MHUPOBOM KYyJbTYpbl, HEOOXOIUMBIM YCIOBHEM YCHEIIHOTO TpyAa U JKU3HHM KaKJIOro 4ieHa oOIIecTBa.
CoBpeMeHHas XUMHUS KaK HayKa CO3UAATeIbHasl, KaKk HayKa BBICOKMX TEXHOJIOTMI HaIlpaBJIEHA Ha pELICHHE
r00aNbHBIX MPOOJeM YCTOHYMBOTO DPAa3BUTHUS YEIIOBEUECTBA — CHIPHEBOM, SHEPreTHYECKOH, MHIIEBOH,
HKOJIOTHYECKOM 0€30MacCHOCTH U OXPaHBI 3/J0OPOBBSI.

B cootBercTBUM ¢ OOmIMMM LENSMU W MPUHIMIIAMUA CPEAHETO OOIIEero oOpa3oBaHMs COJAECp)KaHUE
npeamera «Xumus» (10—11 kmaccel, 6a30BBI ypOBEHb M3YYCHHS) OPUCHTHPOBAHO MPEUMYIIIECTBEHHO Ha
OOIIEKYNBTYPHYIO TIOJATOTOBKY OOyYaromIuxcs, HEOOXOIUMYI WM JJs BBIPaOOTKH MHPOBO33PEHUYECKHX
OPHEHTUPOB, YCIEIIHOTO BKIIOYEHHS B XHM3Hb COLMYMA, NPOAODKEHUS OOpa3oBaHUS B Pa3IHMUHBIX
001acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocraBngiomiuMu  mipeaMeTa «XuMUsS» ABIAIOTCS 0a30Bble Kypchl — «OpraHudeckass XUMUS» H
«O0mas 1 HeopraHUYecKasi XUMHs», OCHOBHBIM KOMIIOHEHTOM COJICPKAHUSI KOTOPBIX SIBJISIOTCS OCHOBBI



0a30BOI HayKH: CHCTeMa 3HAHWW MO0 HEOPraHWUYECKOW XMMHUH (C BKIFOYCHHEM 3HAHWUN U3 00IIeld XUMHUH) U
opranndeckoi xumuu. opmMupoBaHue NaHHOW CHCTEMbl 3HAHWW TIPH WU3YYCHUH MpeaMeTa 0O0ecredrnBaeT
BO3MOYKHOCTh PACCMOTPEHUS BCEr0 MHOT000pa3usi BEIIECTB Ha OCHOBE OOLIMX MOHATHH, 3aKOHOB M TEOPUI
XUMUH.

Crtpykrypa conmepkaHus KypcoB — «Opranundeckas xumus» U «OOmias U HeopraHMYecKas XUMHUS»
chopMupOBaHa B MporpamMme o XMMUU Ha OCHOBE CHUCTEMHOTO MOJX0/a K U3YyYeHHIO y4eOHOro MaTepuasa
u 00ycloBIieHa HMCTOPUYECKH OOOCHOBAHHBIM pa3BUTHEM 3HAHMW Ha OINpPENENEHHBIX TEOPETUUECKUX
ypoBHsx. Tak, B Kypce OpraHM4ecKOd XUMHUHU BELIECTBA PACCMATPUBAIOTCS Ha YPOBHE KIIACCUYECKOU
TEOpUU CTPOCHUS OPraHUYECKUX COCTUHEHUI, a TakK€ Ha YPOBHE CTEPEOXMMHUYECKHUX M AJIEKTPOHHBIX
MpeJICTaBICHU 0 cTpoeHuu BemecTB. CBeeHus 00 U3y4yaeMbIX B Kypce BELIECTBaX JAIOTCS B PA3BUTUU —
OT YIJIEBOAOPOAOB JO CIOKHBIX OMOJOTMYECKH aKTHBHBIX COCJMHEHUH. B Kypce opraHmdeckoil Xumuu
MOJIy4YaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMs IEpPBOHAYAIbHBIC
MPEJICTABICHHUS] O XMMHYECKON CBS3H, KIacCU(PUKAIIMOHHBIX MPH3HAKaX BEIIECTB, 3aBUCHUMOCTH CBOWCTB
BEIIECTB OT UX CTPOEHUS, 0 XUMUYECKOU PEaKInu.

[Ton HOBBIM YIJIOM 3peHUs B IpeaMeTe «XuMus» 0a30BOro ypoBHSI pacCMaTpUBAETCS U3yUEHHBIH Ha
YpOBHE OCHOBHOTO 0OIIero oOpa3oBaHHS TEOPETUUYCCKUI Marephall U (PaKTOJIOTHUECKHUE CBEACHHS O
BEIIECTBAX W XMMHUYECKOM peakuuu. Tak, B yacTHOCTH, B Kypce «OOmas M HeopraHudeckas XHUMHUs»
oOy4aromuMcsi MPEAOCTaBIsIeTCS BO3MOXKHOCTH OCO3HATh 3HAUYECHHUE TEPUOJUYECKOTO 3aKOHA C
OOIIETEOPETUIECKUX M METOJIOJIOTHYECKUX TMO3UIHHA, TITy0)Ke MOHATh UCTOPUIECKOE M3MEHEHHUE (PYHKITHIA
ATOTO 3aKOHA — OT 0000IIaroNIEH 10 OOBACHSIOMIEH U TPOTHO3ZUPYIOIEH.

Enunas cucrema 3HaHMA O BaKHEMINIUX BEIIECTBAX, HMX COCTaBe, CTPOCHUH, CBOWCTBAX H
NPUMEHEHUH, a TaKKe O XHUMUYECKHUX peaKIMsX, HUX CYI[HOCTHU M 3aKOHOMEPHOCTSX MPOTEKAHUS
nomnonHsierca B kypcax 10 m 11 kimaccoB aneMeHTaMH COAEp KaHMSI, UMEIOUIUMH KYJIbTYpPOJOTUYECKUN U
MPUKJIAJHON XapakTep. DTU 3HAHUS CIIOCOOCTBYIOT OHMMAHUIO B3aUMOCBS3M XUMHHU C JPYTUMU HayKaMH,
pacKpeIBaloT €€ pojb B IO3HABATENbHOM W NPAKTUYECKOM JesITeIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHHUIO YBO)KEHUS K MPOLIECCY TBOPYECTBA B 00JACTU TEOPUM M NMPAKTUUYECKUX MPUIIOKEHUNA XUMUH,
IIOMOTalOT BBITYCKHUKY OPUEHTHUPOBATHCSA B OOIIECTBEHHO M JINYHOCTHO 3HAUYMMBIX MPoOJIeMax, CBA3aHHbBIX
C XUMHEH, KPUTUYECKH OCMBICIMBATh MH(GOPMALIMIO U IPUMEHATh €€ /s MOIOJHEHUs 3HAHWM, pelieHus
MHTEJUIEKTYaJIbHBIX M 3KCIIEPUMEHTAIBHBIX HMCCIEI0BATENbCKUX 3a7ad. B 1enom copep:kaHue y4yeOHOTro
npeamera «XUMHs» JaHHOTO YPOBHS H3Y4EHHUS OPHUEHTHPOBAHO Ha (opMupoBaHHE y OOYyYaromuXcs
MHPOBO33PEHYECKON OCHOBBI JUIsl TOHMMaHus (Guimocopckux uae, TaKuX Kak: MaTepHabHOE €IUHCTBO
HEOPraHMYECKOT0 U OPraHUYECKOr0 MUpa, 00yCIOBIEHHOCTh CBOMCTB BELIECTB X COCTABOM M CTPOCHHUEM,
MI03HABAEMOCTh NPUPOJHBIX SBJICHUH NMYTEM JKCIEPUMEHTA U PELICHHs] IPOTUBOPEUYMM MEXIY HOBBIMU
dakTaMM M TEOPETHYECKUMHU NPEINOChUIKAMH, OCO3HAHHE DPOJIM XUMHHM B PEHICHUH HKOJIOTHYECKUX
npo0iieM, a TaKkke MpodsieM cOepeKeHHsI SHEPTeTUUECKIX PECYPCOB, ChIPhs, CO3JaHUS HOBBIX TEXHOJIOTHH U
MaTepuasoB.

B miaHe pemieHus 3amad BOCIUTAHMS, Pa3sBUTHS M COLMAIM3ALMU OOYYaroOIIUXCS IPHUHATHIC
IIPOrpaMMOi IO XMMHUH MOIXObI K ONPENEICHUIO COAEPKAHUS U IOCTPOEHNUS MIPEAMETA IIPEyCMATPUBAIOT
(dbopMHpOBaHNE YHUBEpPCAIbHBIX YUEOHBIX NEHCTBUI, UMEIOMUX 0a30BO€ 3HAYEHHE JUISl PA3IMYHBIX BHUJIOB
NEeSTeNIbHOCTH: pelleHus MpoOjeM, MOUCKa, aHaiu3a M 00paboTKM HHQOpMAIMH, HEOOXOIUMBIX JUIs
NpUOOPETEHUS OIBITA MPAKTUUYECKON U MCCIIEI0BATEIbCKON JESITEeNbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B
MIO3HAHUU XUMUHU.

B nmpakTtuke npenosaBaHus XMMUU Kak Ha YPOBHE OCHOBHOTO O0IIEr0 00pa30BaHUs, TaK U Ha YPOBHE
cpenHero obmero oOpa3oBaHUS, NMPU ONPEICICHUU COJEP>KATEIbHON XapaKTEePUCTUKH LEeled H3ydeHUs
npeaMeTa HalpaBJICHUEM IMEPBOCTENICHHOW 3HAYMMOCTH TPATUIMOHHO NMpH3HAETCs (pOopMUpOBaHHE OCHOB
XMUMHUYECKON HayKH Kak 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKOM JeATEIIbHOCTH YeJIOBeKa U
Kak OJHOTO M3 KOMIIOHEHTOB MHPOBOM KyIbTypbl. C METOAMYECKOM TOYKM 3PEHHUS] TAaKOM MOAXOJ K
OTIpe/ICTICHUIO 1eNIel U3YUeHHUs MTPeIMETa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.



CornacHO JaHHOW TOYKE 3pEHHUs TJIABHBIMH IENIIMU M3Y4eHHs Mpeamera «Xumus» Ha 0a30BOM
ypoBHe (10 =11 ki1.) ABISAIOTCS:

e (opmupoBaHHE CHCTEMBbl XMMHMYECKHUX 3HAHUN KaK BaKHEWIIEH COCTaBISIOLICH ecTeCTBEHHO-
HAy4YHOM KapTHUHBI MHPa, B OCHOBE KOTOPOIl JiexkaT KII0UeBble OHATUS, (PyHIaMEeHTaIbHbIE 3aKOHBI
U TEOPHUH XHMHH, OCBOCHHUE SI3bIKa HAYKH, YCBOCHHE W TIOHMMaHWE CYIIHOCTH JOCTYITHBIX
0000IIeHUIT MHPOBO33PEHUYECKOT0 XapaKTepa, O3HAKOMJICHHE C MWCTOPHEH WX pa3BUTUS U
CTaHOBJICHUS;

e (opmupoBaHuE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/IaX MO3HAHMS BEIIECTB U XUMHUYECKHIX
peakuuii, HEOOXOAMMBIX [UIsi MPUOOPETEHHS YMEHHM OPHEHTUPOBATbCA B MHUPE BEIIECTB U
XUMHYECKHX SBJICHHI, UMEIOIINX MECTO B IPUPOJIC, B MPAKTUUECKOHN 1 MOBCETHEBHOMN KU3HU;

® pa3BUTHE YMEHUH M CIOCOOOB JESATENHOCTH, CBS3aHHBIX C HAOMIOACHHEM U OObSICHEHHEM
XMUMHAYECKOT0 SKCIIEPUMEHTA, COOIIOIEHUEM MTPAaBUII 0€301acHOr0 00OpAaIeHNS C BEIIECTBAMHU.

Hapsiny ¢ aTiM, comepkaTesbHasi XapakKTepUCTHKA LeIel M 3a1ad U3y4eHHs MpeaIMeTa B Mporpamme
M0 XMMHUU YTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMHU B CHCTEME CPEIHEro
obmero obpazoBanus. CerofHs B MpemnojaBaHUM XUMHH B OOJNbIICH CTENeHH OTHAETCS MPEANOYTEHHE
MPAKTUYECKOW KOMIIOHEHTE COJIep)KaHusi OOydYeHHUs, OPUEHTHPOBAHHOW HA IIOJATOTOBKY BBITYCKHUKA
001meo0pa3oBaTeIbHOM ~ OpraHW3alyy, BJIAJCIOMIET0 HE HAa0OpPOM 3HaHWK, a (QYHKIMOHAIBHOM
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMH M YMEHHSIMHU aKTUBHOTO IOJYYCHHUS 3HAHUNW W TPUMEHEHUS HX B
peaNbHOM JKU3HM JUISI PEIICHUS MTPAKTUYECKUX 3a7ay.

B cBsi3u ¢ 3TUM IIpU M3y4YeHUH TpeaMeTa «XUMUsS» JOMHHHUPYIOIIEe 3HaYCHUE MPUOOPETAIOT TaKHe
LEJU ¥ 3a/1a9H, KaK:

ajanrtanus OO0y4aromuMxcs K YCJIOBUAM JUHAMUYHO pa3BUBAIOLIETOCS MHpPA, (HOpMHUpPOBaAHHE
WHTEJJIEKTYallbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  caMOOOpa3oBaHHIO,  COTPYAHHUYECTBY,
CaMOCTOSITEIIbHOMY TIPHHSITHIO TPAMOTHBIX PEHMICHUH B KOHKPETHBIX KU3HECHHBIX CHTYAIIHsIX, CBA3aHHBIX C
BEIIECTBAMH U UX PUMEHCHHEM;

dbopMupoBaHHEe y OOYYarOMIMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETECHIIUN), HMMEOIINX
YHHUBEpPCATbHOE 3HAYCHHE ISl Pa3NUYHBIX BHUJIOB JAEATEIHHOCTH: PEIIECHUS MpoOJieM, MOHCKa, aHaIu3a |
0o0paboTku uH(pOpMaNMK, HEOOXOAWMBIX NJsi MPHUOOPETEHHUs OMNbITa NEATENbHOCTH, KOTOpas 3aHUMAaET
BXHOE MECTO B TO3HAHWW XUMHH, a TAaKXKE JUIsI OLIEHKHA C TO3HMIMH DSKOJOTUYECKOH Oe30MacHOCTH
XapakTepa BIUSHUS BEIIECTB U XUMHUYECKHX MIPOIIECCOB HA OPTAHU3M YeJIOBEeKa U MPUPOIHYIO CPELY;

pa3BUTHE TIO3HABATENBHBIX HMHTEPECOB, WHTEIUIEKTYaldbHBIX M TBOPYECKUX CIOCOOHOCTEH
o0yJaromuxcsi: COCOOHOCTH CaMOCTOSATENBHO MPUOOpPETaTh HOBBIE 3HAHUS MO XUMHUU B COOTBETCTBHH C
KU3HEHHBIMH TTOTPEOHOCTSIMH, HCITOJIb30BaTh COBPEMEHHBIC WH(POPMAIIMOHHBIC TEXHOJIOTHH JUTS MTOUCKA H
aHaJIN3a y9eOHOW W HayYHO-TTOMYJISIPHON HH(POPMAITIH XUMUYIECKOTO COICPIKAHNS,

dbopMUpOBaHHE U pa3BUTHE Y OOYYAIOMIMXCS AacCOIMATUBHOTO U JIOTUYECKOTO MBIIUICHHUS,
HaOII0IaTENHPHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOIWMBI, B YaCTHOCTH, IMPHU
TUTAHUPOBAHUH M TTPOBEICHUN XUMUIECKOTO IKCIICPUMEHTA;

BOCIIUTAaHHE Yy OOYYAIOIIHUXCS YOCKJIEHHOCTH B TYMAaHUCTHYECKOH HAINPABIICHHOCTH XUMHH, ©¢
BXHOW POJM B PEHICHHH TJIOOANBHBIX MPOOJIEeM palMOHAIBHOTO MPUPOJIONOIb30BAHMS, MOMOTHEHUS
HHEPTETHUECKHUX PECYPCOB U COXPAHEHHs PUPOTHOTO PABHOBECHS, OCO3HAHUS HEOOXOJMMOCTH OEpEeKHOTO
OTHOIICHUS K TIPUPOJIC U CBOEMY 3JIOPOBBIO, a TAaK)Ke MPHOOPETEHUS OIBITa UCIIOIL30BAHUS MOTyYECHHBIX
3HAHUU I IPUHSITHS TPAMOTHBIX PEIICHUN B CUTYAIUsX, CBSI3aHHBIX C XUMHUYECKUMH SBJICHUSMHU.

B ydeOHOM mumane cpemHero oOmiero odpazoBaHUs IpeaMeT «XUMHsS» 0a30BOT0 YpOBHS BXOIUT B
coCTaB MpeaIMeTHOM 00macTi «EcTecTBeHHO-HAYIHBIC TIPEIMETHD».

OO1iee yuciIO 4acoB, OTBENEHHBIX IS M3YYEHMs] XMMHH, Ha 0a30BOM YPOBHE CPEIHEro OOIEero
oOpazoBanus, coctaisieT 68 yacoB: B 10 kimacce — 34 yaca (1 yac B Henento), B 11 kmacce — 34 gaca (1 gac B
HEJIETTIO).



COJAEP)KAHUE OBYYEHUA
10 KUIACC
OPI'AHUMYECKASA XUMUA

TeopeTuvyeckue OCHOBbI OPraHUYeCKON XUMHHU

[IpenMeTr opraHMYECKO XMMHUU: €€ BOZHUKHOBEHUE, Pa3BUTHE U 3HAYEHUE B IOJYYCHUU
HOBBIX BEIIECTB U MaTepuasoB. Teopus CTpOeHUs opraHnyeckux coequHenuii A. M. byrneposa,
e€ ocHOBHbIE TONOKEHUA. CTpyKTypHbIE (HOpPMYIBl OpPraHMYECKHUX BEUIeCTB. | omouorus,
n30MepHs. XUMUYECKas CBSI3b B OPraHMYECKUX COCIUHEHMSIX — OJUHAPHBIE U KPaTHBIE CBSI3H.

[lpencraBaenne o  kiaccudukauum — opraHuueckux  BemiectB.  Homenkmartypa
OpraHMYECKHUX COEIMHEHUHN (cucreMarudeckas) M TpPUBHAJIBHBIE HA3BAaHUS BAKHEUIINX
IIpEJICTaBUTEINIEN KIIACCOB OPraHUYECKHUX BELIECTB.

OKCIIEpUMEHTAJIBHBIE METOJIbl M3YYEHHUs BEIIECTB U UX NPEBPAILEHUI: O3HAKOMIICHHUE C
o0Opa3laMu OpraHUYeCKUX BEIIECTB U MaTepHajaMM Ha UX OCHOBE, MOJICIMPOBAHUE MOJIEKYJ
OpraHMYECKHUX BEILECTB, HaONIOJICHHE M ONHCAHME JEMOHCTPALMOHHBIX OIBITOB IO
IIPEBPALEHUIO OPTaHUYECKUX BEILIECTB IPU HarpeBaHUHM (IJIaBJI€HKE, OOYIIMBaHUE U TOPEHUE).

YriieBogopoanbl

ATKaHBI: COCTaB M CTPOEHHUE, IOMOJOIMYECKMH psa. Meran m 3TaH — mpocTenmme
IPEJCTAaBUTENIN aJKaHOB: (U3NYECKME U XMMMUYECKHE CBOICTBa (peakUuM 3aMelIeHUS U
TOpEHUs ), HaXOXKACHNUE B IPUPOJIE, IOTYyUEHHE U TPUMEHEHHUE.

AJTIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKUH psAll. DTWIEH U INPONWIEH — NPOCTEHIINE
NpPEJCTaBUTENIN AJKEHOB: (U3NYECKHEe M XHUMHYECKHE CBOMCTBa (peakiuu TUAPUPOBAHMS,
raJIOrT€HUPOBAHMUS, THIPATAllUY, OKUCIICHUS U MOJIMMEPU3alllN ), TOIYy4eHUE U IPUMEHEHUE.

Ankanuensl: OyranueH-1,3 u mertmnOyraauen-1,3: cTpoeHue, BaXHEHMIIME XUMUYECKHE
cBo¥icTBa (peakuus noaumepusanun). [losyuyeHre CHHTETHYECKOTO KaydyKa 1 Pe3UHBI.

AJNKUHBI: COCTaB M OCOOEHHOCTH CTPOEHUs, TOMOJIOTMYECKUH psia. AleTuiaeH —
POCTEHIINN NPECTAaBUTEND AJKUHOB: COCTaB, CTPOEHHUE, (U3NUYECKUE U XUMUYECKUE CBOMCTBA
(peakuuu rUIpUPOBAHUS, TAJOT€HUPOBAHUS, TUAPATAIIH, TOPEHHS ), TOJyYE€HUE U IPUMEHEHHE.

Apenbl. benson: cocrtaB, cTpoeHue, (QHU3MUECKHE M XHMHYECKHE CBONCTBa (peakLUuu
raJJoreHUPOBAaHUSI W HUTPOBAHUsA), TMOJIyu€HHE M TNpUMEHeHHue. Tomyon: cocmas, cmpoeHue,
@uszuueckue u xumuyeckue ceoucmea (peakyuu 2ai02eHUposanus U HUmMpOoGaHus), noiyieHue u
npumenenue. TOKCMYHOCTH apeHOB. ['eHeTHMdeckas CBA3b MEXIy  YIVIEBOJOPOJAMHU,
MPUHAJIEKAIIMMU K Pa3JIM4YHbIM KJIacCaM.

[TpupoaHble UCTOUHUKU YTIeBOAOPOAOB. [IpupoaHbIil ra3 U MOMyTHbIE HEPTSIHBIE Ta3bl.
Hedpte u e€ mnpoucxoxnenue. CrocoObl mnepepadOTKH HEPTH: MEperoHka, KpPEeKUHT
(TepMHuUeCKHid, KaTaTUTUYECKUi), mupoau3. [IpoaykTel nepepaboTku HePTH, UX PUMEHEHHE B
IPOMBIIIJICHHOCTH U B ObITY. KaMEHHBIH yroiib ¥ MPOIYKTHI €ro nepepaboTKy.

OKCHEpUMEHTAJIBHBIE METOJIbI M3YYEHHUs BEIIECTB U UX NPEBPAIICHUN: O3HAKOMIIEHUE C
oOpa3lamu 1iacTMacc, KayduykoB U pe3uHbl, Kojutekiun «HedTe» u «Yroapy», MonearpoBaHue
MOJIEKYJI YIJIEBOJOPOJOB M TaJOr€HONPOU3BOIHBIX, IPOBEIECHUE NPAKTUYECKOW pPalOoThI:
MIOJIy4YEHUE 3TUJIEHA U N3YYEHHUE €r0 CBOMCTB.

PacuérHsble 3anaum.

Bbruucnenuss 1mo ypaBHEHMIO XUMMYECKOHW peakuuu (Macchl, 00bEMa, KOJIMYECTBA
HCXOJIHOTO BEILECTBA WJIM IPOAYKTa PEAKIMU I10 H3BECTHBIM Macce, 00BbEMY, KOIMYECTBY
OJIHOTO M3 UCXO/IHBIX BELIECTB MJIU IPOAYKTOB PEAKIINH).

Kucaopoacoaep:xamme oprannyeckue coeMHEeHNs




[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W 3TAHON: CTPOEHUE, (U3UYECKUE U
XUMHUUYECKHE CBOWCTBA (pEaKLUU C AKTUBHBIMU METaJlJIaMH, TajJor€HOBOJOPOJaMH, TOPEHUE),
npuMeHeHue. BogopoiHele cBsI3u MeXAy MOJIEKYJIaMH CIUPTOB. JlelicTBUE METaHOJIa U 3TaHOJIa
Ha OpraHMu3M YelloBeKa.

MHoroaToMHble CHMPTBI. OTUICHIVIMKONb W TJHULEPUH: CTpOeHHe, (U3NYECKHEe U
XMMHUYECKHE CBOMCTBA (B3aMMO/IEHCTBUE CO IIEIOYHBIMU METAJIJIaMH, KAUECTBEHHAs peaKkus Ha
MHOIOaTOMHBIE CcIUpPTHI). JlelicTBUEe Ha opraHu3Mm uesnoBeka. lIpumeHeHue riaunepuHa U
STHJICHTJIUKOJISL.

@deHo: CTpOEHHE MOJEKYJbl, (U3NYECKHEe U XHUMHUYECKHE CBOWCTBA. TOKCHYHOCTh
¢denona. [lpumenenue ¢enona.

Anprerunpl M Kemouwvl. DOpManbIeruj, aneTadbAeTHI CTpoeHue, (U3NYecKue u
XMMHUYECKHE CBOMCTBa (peakUuy OKMCIEHHS U BOCCTAaHOBJICHUS, KAauE€CTBEHHbBIC PpEaKIHH),
HOJIy4eHUE U IPUMEHEHHE.

OnHOOCHOBHBIE TIpe/iebHbIE KapOOHOBBIE KHCIOTHL.. MypaBbUHAsE M YKCYCHAsE KUCIIOTHI:
CTpoeHue, PU3NUECKUEe 1 XUMHUECKIE CBOICTBA (CBOWCTBA, OOMIHE I KJIacca KUCIIOT, PEeaKIus
TepuduKalM), MOoITydeHue M mnpuMeHeHue. CreapuHOBas W OJEMHOBAs KHUCIOTHI Kak
IPEJCTaBUTENIN BBICIIUX KapOOHOBBIX KUCIIOT. Mblja KaK COJIM BBICIIUX KapOOHOBBIX KHUCIIOT,
UX MOIOLIEE IEHCTBHE.

Crnoxnble 3pUpPHl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIH3 CIOXKHBIX 3(DUPOB.
XKupsl. 'maponus xupos. Ilpumenenue xxupoB. buonornyeckas posib *KHUpPOB.

VYrneBopl: cocTaB, KJIacCU(PHUKAIMS YTIeBOA0B (MOHO-, 1U- U Moaucaxapubl). ['moko3a —
IpOCTEHIINKA MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3HUECKHEe U XHMHUYECKUE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaom meau(ll), oxucieHme amMMHauyHBIM PAacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOKEHHME TIIOKO3bl), HAXOXKIEHHE B MPHPOJE,
npuMeHeHue, Ouosnoruueckas poib. Porocunre3. dpykros3a Kak U30Mep IIIFOKO3bI.

Kpaxman u nemnono3a kak npupojHble noiaumepbl. CTpoeHue Kpaxmaina U LEeUTI0I03bL.
duznyeckue 1 XUMUYECKHE CBOMCTBA KpaxMaia (THIpoau3, KaYeCTBEHHAs PeaKus C HOJIOM).

OKCIEpUMEHTAJIBHBIE METOABl M3Y4YEHMsI BEIIECTB M MX IPEBPALICHUN: NPOBEACHHUE,
HaOJI0IGHWe W ONMCaHUE JAEMOHCTPALMOHHBIX OINBITOB: TOPEHHE CIHUPTOB, KayeCTBEHHbIE
peakuuyu OJHOATOMHBIX CHHUPTOB (OKMcieHHe 3TaHoja okcuaoMm wmenu(ll)), MHOroaToMmHbIX
crupToB (B3ammojelicTBue ThuiepuHa ¢ ruapokcuaom menu(ll)), ampaerumoB (okucieHue
aMMHMa4YHbIM pacTBopoM okcuna cepebpa(l) u ruppokcugom wmenu(ll), B3aumoneiicrue
KpaxMaja C HOJOM), NpPOBEAECHUE TIPAKTHUECKOW paboThl: CBOICTBa pacTBOpa YKCYCHOM
KHCIIOTBI.

Pacuérnrie 3amaun.

Bbluncnenuss mo ypaBHEHHIO XHMHUYECKOM peakuuu (Macchl, 00b&Ma, KOJIMYeCTBa
MCXOJIHOTO BEIECTBa HJIM MPOAYKTAa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB MU MPOAYKTOB PEAKIINH).

A3oTconepikaliie OpraHu4eckie CoeIMHEHNSI.

AMHUHOKHMCIOTBI Kak aMm{@OTepHble OpraHuyeckue coeauHeHus. dDusnyeckne u
XUMHYECKHE CBOICTBA aMUHOKHMCIOT (Ha @puMepe INIMLKHA). buonorumdeckoe 3HaueHue
aMHHOKuUCIOT. [lentuapt.

benku kak nmpupogHBIE BBICOKOMOJEKYJSIpHbIE coeauHeHus. IlepBuuHas, BTOpUYHAs U
TpPETUYHAasi CTPYKTypa OenkoB. XHMMHUYECKHE CBOMCTBa OEJKOB: THIPOJIN3, JEHATyparus,
Ka4eCTBEHHBIC pEaKIUH Ha OENKH.



DKCrepUMEHTAIbHBIE METOJIbl M3YYEHHUs BEIIECTB M WX MpPEeBpaLICHUI: HaOII0eHUEe U
ONMCAHHUE JAEMOHCTPALMOHHBIX ONBITOB: JAEHAaTypauusi OEJIKOB IPU HAarpeBaHUU, LIBETHbIE
peakiuu OEIKOB.

BbicokomosieKyJISIpHBIE COeINHEHUS

OCHOBHBIE TOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHUW: MOHOMEp, MOJUMED,
CTPYKTYpPHOE 3BEHO, CTEIEHb IOJIMMEPHU3ALUH, CPEOHSAsS MOJIEKyaspHas Mmacca. OCHOBHbIE
METO/IbI CUHTE3a BBICOKOMOJIEKYJIAPHBIX COCUHEHUN — IIOJIMMEpPU3aLUs U IOJUKOHICHCALUs.

OKCIIEpUMEHTAIbHbIE METO/bl U3YUEHUS BEIIECTB M UX MPEBPALIECHUN: O3HAKOMIIEHHUE C
o0pa3amMu IpUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, MJIACTMACC, KAy4yKOB.

MexnpeameTHbIe CBS3H.

Peanuzanus MeXnpeIMeTHBIX CBs3€ IIPU M3Y4YE€HUU opraHumdeckoi xumuu B 10 kmacce
OCYIIIECTBIISIETCS. 4Yepe3 HCIOJb30BaHHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHSATHH, TaKk U
MOHATUH, SBIISAIOIIUXCA CUCTEMHBIMU JUISI OTAENIbHBIX IPEAMETOB €CTECTBEHHO-HAYYHOTI'O IIUKJIA.

OOmme ecTecTBEHHO-HAYYHBIC TOHSATHS: SIBICHHE, HAYYHBIH (aKT, THUIOTe3a, 3aKOH,
TEOpHsl, aHaIW3, CHUHTE3, KIACCU(PHUKAIMSI, MEPUOJANIHOCTh, HAOIIOJCHHE, HW3MEPEHUE,
3KCHEPUMEHT, MOJECIUPOBAHUE.

®du3nka: MaTepusi, SHEPIUsl, Macca, aTOM, IEKTPOH, MOJIEKYJa, SHEPIreTUUECKUI YPOBEHb,
BELIECTBO, TEJI0, 00BbEM, arperaTHOE COCTOSIHUE BEIIECTBA, (PU3MUECKUE BETMYMHBI U €AMHUIIBI
UX U3MEPEHUSI.

buonorus: knerka, opranusMm, Ouocdepa, oOMEH BeIIECTB B OpraHusme, (POTOCHHTE3,
OMOJIOTNYEeCKH aKTUBHBIE BellecTBa (O€KH, YIIIeBOIbI, JKUPbI, (PEPMEHTHI).

["'eorpadusi: MuHepasbl, TOPHbIE TIOPO/IbI, ITOJIE3HBIE HCKOTIAEMBbIE, TOILIIUBO, PECYPCHI.

TexHOJIOTHs: NMUIIEBBIE MPOAYKTHI, OCHOBBI PAllMOHAIIBHOTO ITUTAaHUs, MOIOIIME CPEICTBA,
JIEKapCTBEHHBIE M KOCMETHUYECKHE MTPENapaThl, MaTEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETHYECKHUX
BOJIOKOH.

11 KJIIACC
OBLIASA U HEOPTAHUYECKAS XUMMUSA

Teoperuyeckue 0CHOBbI XUMHMHU

XuMHUecKui sneMeHT. AToM. Sapo aroma, H30TOIBL. DJIEKTPOHHas 000JIOUKA.
DHepreTUyYecKre ypOBHHU, MOAYPOBHH. ATOMHBIE OpOUTany, S-, pP-, d- anmemeHTh. OCOOCHHOCTH
pacrpeziefieHusi 3JEKTPOHOB M0 OpOUTAISIM B aTOMax 3JIEMEHTOB IMEPBBIX YETBHIPEX MEPUOJIOB.
DJeKTpoHHask KOH(UTYpalys aTOMOB.

Ilepuonnueckuii 3akoH u llepuommueckas cucrema XxuMmMuueckux osnemeHtos /J[. H.
MenneneeBa. CBs3p NEpUOAUYECKOTO 3akoHa U Ilepmonnyeckol CHCTEMBI XUMHYECKHX
anemeHToB JI. M. MenzeneeBa ¢ COBPEMEHHON TEOpHUEH CTPOEHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHUS CBOICTB XMMHUECKUX 3JIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIIOKHBIX BEIIECTB
II0 TpyNIaM U nepuojam. 3HaueHHe NEPUOANUYECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CtpoeHue BemiecTBa. XHUMHUYECKas CBSI3b. BuAbl XUMHYECKOW CBSI3U (KOBaJEHTHAas
HEemnoJisipHasl W TOJSpHAas, MOHHAs, MeTajuindyeckas). MexaHusmMbl oOpa3oBaHHsl KOBaJIEHTHOU
XUMHUYECKON CBsI3M (OOMEHHBIM M JTOHOPHO-aKIENTOpHBIN). BomopoaHas cBsi3b. BaneHTHOCTb.
OneKTpooTpULATENbHOCTh. CTeNEeHb OKUCIEHN. VIOHBI: KATHOHBI M AHHOHBI.

BemectBa MOJEKYISIPHOTO U HEMOJEKYJISIPHOIO CTPOEHHMS. 3aKOH ITOCTOSIHCTBA COCTaBa
BellleCTBA. THUMNBI KPUCTAUNIMYECKUX PEIMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKOU PEIIETKH.

IlonsiTHe O AUCHEpCHBIX cucTeMax. MICTUHHBIE U KOJIIOMAHBIE pacTBOpBL. MaccoBast 101
BEILIECTBA B paCTBOPE.



Knaccudukanmust HeopraHWyeckux coenuHeHuid. HoMmeHkiaTypa HEOpraHWYECKHUX
BEUIECTB. ['eHeTHYeckas CBSA3b HEOPTaHWYECKUX BEIIECTB, MPUHAMISKALUX K Pa3IUYHBIM
KJIACCaM.

Xumuyeckas peakius. Knaccudukanus XUMHUYECKHX pEakIUil B HEOPraHUYeCcKOW u
OpraHWYEeCKOM XMMHUH. 3aKOH COXPAaHEHHUs MACChl BEUIECTB, 3aKOH COXPAHEHHUs U MPEBPALLEHUS
SHEPrUM NPU XUMUYECKUX PEAKLUAX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT Pa3iu4HbIX (hakTopoB. OOpaTUMbIe peakLuu.
Xumnueckoe paBHoBecHe. (DaKTOpbl, BIUSIOIIAE HAa COCTOSHUE XUMHUYECKOTO PaBHOBECHS.
[Tpuniun Jle [larensbe.

OnexTponuTHyeckas aucconuanus. CuibHble U cialble 31MeKTponuThl. Cpeaa BOAHBIX
pPacTBOPOB BEILECTB: KUCIAsA, HEUTPAJIbHAS, IIEJIOYHAs.

OKHMCIHUTENbHO-BOCCTAHOBUTEIIbHBIE PEAKILIUH.

OKCIIEPUMEHTAIbHBIE METOJbl M3YYEHHMsI BEIIECTB U UX MPEBPALICHUN: JEMOHCTPALIMS
tabmun «llepuoguyeckas cuctema xumuueckux snaemeHToB [[. M. MengeneeBay, u3ydeHue
MoOJieJIe KPUCTAJUIMUECKUX pEIETOK, HaOJIIOAEHUE M ONHUCAaHUE JEMOHCTPALMOHHBIX U
71a00paTOPHBIX OMBITOB (Pa3lioKeHHE IEPOKCHAa BOJOpPOJa B MPUCYTCTBUM KaTallM3aTropa,
ONpEJIEJIEHUE CPelibl PAaCTBOPOB BEILECTB C MOMOIIBI) YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MpOBEJIEHUE NPAaKTHUUECKON paboThl «BiusHue pa3inyHbIXx (aKTOpoB Ha
CKOPOCTb XUMHYECKOU PEAKIIM».

PacuérHrble 3amaumn.

Pac4€rbl o ypaBHEHUSAM XMMHYECKHUX PEAKIMM, B TOM YUCIIE TEPMOXUMHYECKHUE PACUETHI,
Pacy€ThI C UCIIOIB30BAHNEM ITOHATHS «MACCOBas 0JI BEIIECTBAY.

Heopranuyeckas xumusi

Hewmeramnsl. Ilonoxxenne HemeraioB B Ilepuonnmyeckoil cucTeMe XUMHYECKHX
anemeHToB Jl. M. MenneneeBa U OCOOEHHOCTH CTpoeHMs aToMOB. (du3nyeckue CBOWCTBA
HEMETAJUIOB. AJUIOTPOMHS HEMETAIOB (Ha MpUMEpPE KUCIopoaa, cephl, hochopa u yriiepoaa).

XUMHYECKHE CBOMCTBA BAXXHEHIIMX HEMETa/UIOB (TaJIOT€HOB, Cephl, a3oTa, ¢ocdopa,
yriepoja U KpeMHHUs) U UX COeTUHEHUH (OKCUAO0B, KUCIOPOJICOAEPKAIIUX KUCIOT, BOJOPOAHBIX
COCTMHCHUH).

IIpuMeHeHne Ba)KHEUIINX HEMETAJUIOB U UX COCUHEHUM.

Meramisl. [lonoxenne Meramios B [leproandeckoil cucteMe XMMUYECKHUX AJIEMEHTOB /1.
N. MenneneeBa. OCOOEHHOCTH CTPOEHUS JIEKTPOHHBIX 000JIOYEK aTOMOB MeTayuioB. OOmiue
¢u3nueckue cpoiictBa MeTauioB. CIUIaBbl METAJIOB. DIEKTPOXUMHUYECKUN PsiJl HANpsKEHUH
METaJIOB.

XWMHUYECKHE CBOWCTBA BAXKHEWUINX METAJUIOB (HATPUM, KaJWi, KaJabIlMd, MAarHUM,
QITIOMUHUH, IUHK, XPOM, XKeJe30, MeJlb) U UX COCTUHEHUH.

O61me cnocoObl MoTyyeHHst MeTaJUIoB. [IpuMeHeHne MeTaioB B ObITY U TEXHUKE.

OKCHepUMEHTAIbHBIE METOJbl M3y4YEHHsS] BEIIECTB M MX IMpEBpallleHud: H3ydYeHHe
KOJUIeKIMU «MeTajuibl U CIJIaBbl», OOpa3lOB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTATbHBIX
3a1a4, HaOJNIOJIEHME W  ONHMCAHWE JIEMOHCTPAI[MOHHBIX W JIAOOPATOPHBIX  ONBITOB
(B3auMoielicTBUE TUAPOKCUIA ATIOMUHUS C PACTBOPAMM KHUCJIOT M IIEJIOYEN, KAueCTBEHHBIE
peaxkuy Ha KaTHOHBI METAJLJIOB).

PacuérHrle 3agayn.

Pacuérel macchl BemiecTBa WM 00bEMa ra3oB IO HW3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYacTBYIOUIMX B PEAKIMH BELIECTB, pacuéThl mMacchl (00bEMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB pPEaKIIMH, €CJIU OJHO U3 BEIIECTB UMEET MPUMECH.



XuMHus U )KU3Hb

Ponp xumuu B 006€cCriedCHIH KOJIOTUIECKOM, SHEPreTUIECKON U TMHIIEBON O€30MacHOCTH,
pa3BuTUM MenuuuHbL. lloHATHE O Hay4YHBIX METOJaX I103HAHUS BEIIECTB M XUMHYECKHX
peaKIui.

[IpencraBaenus 00 OOWMX HayyHbBIX MNPUHLUUIAX [POMBIIUIEHHOTO IOJY4€HUS
BAKHEMIIMX BEILIECTB.

UYenoBek B MUpPE BEUIECTB M MaTEpHUAJIOB: Ba)KHEWIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepHalibl, KPAacKH, CTEKJIO, KEepaMHKa, MaTepuaibl A SJIEKTPOHMKH,
HaHOMaTepHalibl, OPraHMYECKUEe U MUHEPAJIbHBIE YI00pEHUs.

XvMHS U 3[I0pOBbE 4YEJIOBEKA: MpaBUja HCIOJb30BAaHUS JIEKAPCTBEHHBIX IPENapaTos,
npaBuiIa 6€30MacHOTr0 MCIIOJIb30BAaHMSI ITPETIapaTOB OBITOBOM XUMHUH B TOBCEHEBHOM KU3HU.

MexnpeameTHbIe CBA3H.

Peanuzanus MeXnpeaAMETHBIX CBA3€H NpU M3y4eHHUU OOIIeH U HEOPraHMYeCKOW XMMUU B
11 Kiacce OCyIIECTBIIIETCS Yepe3 MCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHATHH,
TaK U NOHSTUMN, ABJISIOUIMXCA CUCTEMHBIMU JJISl OTJENbHBIX MIPEJIMETOB €CTECTBEHHO-HAYYHOIO
LUKJIA.

OO1e ecTecTBEHHO-Hay4HbIe IOHATHSA: HaydHbIM (akT, rumoresa, 3aKoH, Teopus,
aHamM3,  CHHTE3,  Kiaccu(uKauusi,  MEPUOAUYHOCTh,  HAONIONEHHE,  HKCIEPUMEHT,
MOJIEJTUPOBAaHUE, U3MEPEHUE, SIBICHUE.

@dusnka: marepus, dHEprusi, Macca, aToM, 3JEKTPOH, IPOTOH, HEHUTPOH, MOH, M30TOII,
PaMOaKTUBHOCTb, MOJIEKYJA, YHEPreTHUECKU YpOBEHb, BELIECTBO, TENO, 00BEM, arperatHoe
COCTOSTHUE BEIIECTBA, PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHMUSI, CKOPOCTb.

buonorust: knerka, opraHu3M, 3KOcHcTeMa, Ouocdepa, MakKpo- U MHKPOIIEMEHTHI,
BUTaMMHBI, 0OOMEH BELIECTB B OPraHU3MeE.

['eorpadus: MuHepaiibl, TOpHbIE TOPO/IbI, MTOJIE3HbIE HCKOMAEMBbIE, TOIUINBO, PECYPCHI.

Texnonorus: XUMHUYECKass  MPOMBIIIJIEHHOCTb, METAJTyprus,  IPOU3BOJCTBO
CTPOUTENIbHBIX MaTepuasos, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BOJICTBO, MUIIEBast
IPOMBIIIJICHHOCTh, (papMalleBTUYECKass MPOMBIIIICHHOCTb, IPOU3BOJCTBO KOCMETHYECKHX
IIPENnapaToB, MPOU3BOJICTBO KOHCTPYKIMOHHBIX MAaTEpHUAJIOB, 2JEKTPOHHAS IPOMBIIIJIEHHOCTD,
HAHOTEXHOJIOTUHU.



IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA NTPOI'PAMMBI 1TO XUMHUHU HA BA3OBOM
YPOBHE CPEJHEI'O OBHIEI'O OGPA30BAHUA
JIMUHOCTHBIE PE3YJIbTATHBI

@I'OC COO ycranaBnuBaeT TpPeOOBaHHUS K pe3yibTaTaM OCBOCHHS OOYYAIOMIMMHKCS MPOrpaMMm
cpenHero obiiero oOpa3zoBaHus (JIMYHOCTHBIM, METAPEIMETHBIM U MpeIMeTHbIM). HaydHo-MeToauyeckoit
OCHOBOM! /U1 pa3pabOTKH MIAHUPYEMBIX Pe3yJIbTaTOB OCBOSHHS MPOTPAMM CPETHEro 00Iero o0pa3oBaHus
SIBJISIETCS] CUCTEMHO-/I€ATeIIbHOCTHBIN MOJIXO/I.

B cooTBeTCTBUU C CHCTEMHO-AECSATEIBHOCTHBIM IMOAXOJAOM B CTPYKTYPE JUYHOCTHBIX PE3YJIbTATOB
OCBOEHHUSl TMpeaMera «XUMHS» Ha YPOBHE CpeAHEro oOmiero oOpa3oBaHMs BBIIEICHBI CIEIYIOIINE
COCTABJISIFOLIHE:

OCO3HAaHHWE OOYYAIONIUMUCS POCCHHCKOW TpaXTAHCKOM HISHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHUIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEIEIIEHHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHHIO;

L[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTU HA OCHOBE KJIFOYEBBIX LIEHHOCTEU U
HUCTOPUYECKHUX TPATUIUI 0a30BOI HAYKU XUMHUH,

TOTOBHOCTh M CIIOCOOHOCTh OOYYarONIMXCS PYKOBOJACTBOBATHCS B CBOCH JICATEIBLHOCTH IICHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMU, MPUCYIIIUMU IIEIOCTHON CHCTEME XMMHYECKOTO 00pa30BaHuUs;

HaJIM4YUEe TPABOCO3HAHUS DJKOJIOTUYECKOW KYIbTYpbl U CIIOCOOHOCTH CTaBUThb €I U CTPOUTH
KU3HCHHBIC TIJIAHBI.

JIn4HOCTHBIE PE3YJIbTaThl OCBOCHUS TMpeameTa «XHMHS» JOCTUTAIOTCS B E€AMHCTBE Y4YeOHOW U
BOCIIUTATEIbHON JEATEIbHOCTH B COOTBETCTBHUM C T'yMAHUCTHYECKMMHU, COLUUOKYJIbTYPHBIMH, IYXOBHO-
HPABCTBEHHBIMHU LIEHHOCTSAMHU U HJI€aTaMH POCCUICKOTO TPaskJaHCKOTO 00IIecTBa, IPUHATHIMU B OOIIECTBE
HOpMaMH U TIpaBUJIaMU TIOBEJEHHUSA, CIIOCOOCTBYIOIIMMH IIPOILIECCAaM CaMOIIO3HAHUS, CaMOPa3BUTUS U
HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH O00YYAIOIIUXCS.

JIM4HOCTHBIE PE3yJbTaThl OCBOCHHUS MpeaMeTa «XHUMHS» OTpaxkaloT C(HOPMHUPOBAHHOCTH OIbBITA
MO3HABATENBHON U MPAKTUYECKOW AESITETbHOCTH OOYYalOMIMXCs MO pealu3alvd MPUHATHIX B OOIIecTBe
IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHHUS O0YYAIOIIUMHUCA CBOUX KOHCTUTYIIMOHHBIX TIPaB M O0S3aHHOCTEH, YBaXKEHUS K 3aKOHY U
MIPaBONOPAJIKY;

MPEACTABICHUS O COIMATIBbHBIX HOPMaX U MPaBUJIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NEATEILHOCTH MPH CO3JaHUU YYEOHBIX MPOEKTOB, PEIICHUU
y4eOHBIX ¥ MMO3HABATENBHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX YKCIIEPHUMEHTOB;

CIIOCOOHOCTH TOHMMATh W TPUHMMATh MOTHBBI, HaMEpPEHUs, JOTHKY U apryMEeHTBl OPYTHX MPHU
aHAJIN3€e Pa3TUYHBIX BUJOB YICOHOU EATETLHOCTH;

2) MIaTPUOTHYECKOI0 BOCIIUTAHMSA

LIEHHOCTHOTO OTHOLIEHUSI K UCTOPUYECKOMY U HAYYHOMY HacJIeINI0 OT€UYECTBEHHOU XUMUU;

YBOKEHUS K TIPOIECCY TBOpYECTBA B OOJACTH TEOPUHU W MPAKTHUYECKOTO MPUMEHEHUS XHMHUU,
OCO3HAHUSI TOTO, YTO JIOCTHXKEHHUS HAYKH €CTh PE3YNbTaT JUIMTEIBbHBIX HAOIIOJEHUN, KPOIOTIMBBIX
AKCIIEPUMEHTAIILHBIX TIOMCKOB, MIOCTOSTHHOTO TPyAa YYEHBIX U MTPAKTHUKOB;

WHTEpeca U TMO3HABATEIbHBIX MOTHBOB B TOJNYYEHUU W TMOCIEYIONEM aHain3e WH(OpMalud o
MepPEAOBBIX JOCTUKEHUIX COBPEMEHHOM OT€UECTBEHHON XUMUHU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOT'O CO3HAHUS, ITUYECKOT0 TIOBEICHMUS;

CIIOCOOHOCTH OIICHMBAaTh CUTYallMH, CBSI3aHHBIE C XUMHUYECKHUMH SBICHHUSMH, W TMPUHUMATH
OCO3HaHHBIE PELICHUs, OPUEHTUPYSICh HA MOPATIbHO-HPABCTBEHHBIE HOPMBI U LICHHOCTH;

TOTOBHOCTHU OLICHUBATh CBOE MOBEJICHUE U MOCTYIIKM CBOMX TOBApHILEH C MO3ULUNA HPABCTBEHHBIX U
IIPAaBOBBIX HOPM M OCO3HAHME MOCIEACTBUI ITHX MOCTYIIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:



MMOHUMAaHUS IIEHHOCTEH 3I0pOBOr0 W 0e30MmacHoro obpasa KU3HU, HEOOXOIUMOCTH OTBETCTBEHHOTO
OTHOIIECHUS K COOCTBEHHOMY (DU3HUECKOMY U ICUXUYECKOMY 3/I0POBBIO;

COONIOICHHS TIPaBU OE30MacHOTO OOpaIleHusi C BEUIECTBAMH B OBITY, MMOBCEIHEBHOW >KU3HH WU B
TPYAOBOM AEATEIBbHOCTH;

MOHUMAHUS [IEHHOCTH MpaBWi HHIMBHUIYaJbHOTO M KOJUJIEKTUBHOTO O€30MacHOr0 IMOBEICHUS B
CUTYaIUSX, YTPOXKAIOUIUX 3I0POBBIO U KU3HU JIIOJIEH;

OCO3HAHUS TIOCJCACTBUN M HEMPHSITHUS BPEIHBIX MPUBBIYEK (YIMOTPEOJICHHUS AIKOTOJIsI, HAPKOTHKOB,
KypEeHHUs);

5) TpyaoBOro BocnuTaHus:

KOMMYHHMKATUBHOM KOMIIETEHTHOCTH B Y4e€OHO-HMCCIIEI0BATEIbCKONW EesTeNbHOCTH, OOIIECTBEHHO
TMOJIE3HOM, TBOPUYECKOM U IPYTUX BUJIAX JICSITEIBHOCTH;

YCTAaHOBKM HAa aKTMBHOE Y4acTHE B PEIICHUHM MPAKTUYECKUX 3aJlay COIMAIbHOW HANpaBJIEHHOCTH (B
paMKax CBOEro Kiiacca, IIKOJbI);

WHTEpeca K MPaKTUYECKOMY H3YYEHHI0 Tpodeccuil pa3iuyHOro poja, B TOM YHCIE Ha OCHOBE
MIPUMECHECHHUS ITPSIMETHBIX 3HAHUH 10 XHMHH;

YBaXKEHUS K TPYAY, JIOIIM TPYJa U pe3yJibTaTaM TPYIOBOH JACSITEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHIMBHUIYabHOM TpaeKTOpUH oOpa3oBaHusi, Oynyiien
npodeccun W peanuzalMd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEH K XUMHUH, HHTEPECOB U TIOTPEOHOCTEH 00IIECTRA;

6) 5K0JIOrMYeCKOro BOCIIMTAHUSA:

9KOJIOTHYECKHU 11€71eco00pa3HOro OTHOIIEHUS K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS >KU3HU Ha
3emure;

MMOHUMAHUS TJ100aJTFHOTO XapaKTepa HKOJOTUYECKUX MPOOJIEM, BIUSHUS SKOHOMUYECKUX MTPOIIECCOB
Ha COCTOSIHUE MPUPOJIHON U COUUAIBHOM CPEJIbL;

OCO3HAaHUS HEOOXOJUMOCTH WCIIOJIb30BAHUSA JOCTHIKEHHH XWMHU JJi PEIIeHUs BOIMPOCOB
paIMoOHAaIBLHOTO MTPUPOIOTIOIB30BAHUS;

AKTHUBHOTO HENPUATUS JEHUCTBHUM, INPUHOCALIMX BpPEI OKPYKAKOLIEH NPUPOAHOW Cpele, yMEHUs
MIPOTHO3UPOBATh HEOJATOMPUATHBIE DKOJIOTMYECKUE TOCIEACTBUS TMPEANPUHUMAEMBIX JIEHCTBUUA U
MPeI0TBpAIIaTh UX;

HaJIMYUsl Pa3BUTOTO KOJOTHYECKOTO MBIIIJIEHHS, KOJOTUYECKONW KYIbTYpHI, OMbITA AEATEILHOCTH
9KOJIOTUYECKON HANPABJICHHOCTH, YMEHUSI PYKOBOJICTBOBATHCS KMH B MTO3HABATEIHHOM, KOMMYHUKATUBHOM
Y COITMABLHOM MPAKTHUKE, CIOCOOHOCTH U YMEHHUS aKTUBHO MPOTHUBOCTOSThH HICOJIOTHN XeMopoOuu;

7) HIEeHHOCTH HAYYHOI'0 TIO3HAHUS:

c(hOpPMHUPOBAHHOCTH MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU H
00IIIeCTBEHHON MTPAKTUKH;

MMOHUMaHUS CTeNU(PUKA XUMHUHA KaK HayKd, OCO3HaHUsA €€ poiii B (POPMUPOBAHUHU PAITHOHAIBHOTO
HAyYHOTO MBIIIEHUS, CO3/JaHUU IEJIOCTHOTO TMPEACTaBIeHUS 00 OKpYKarolleM MHUpPE Kak O eIHHCTBE
MPUPOABI U YETIOBEKa, B TO3HAHWH MPHUPOJHBIX 3aKOHOMEPHOCTEH M pEIIEHUH MpOoOIeM COXpaHEHUS
MIPUPOTHOTO PABHOBECHS,

yOSXKIEHHOCTH B 0OCO0OM 3HAYMMOCTH XUMHUHU [UJII COBPEMEHHOM IIMBWIM3AIMU: B €€
T'YMaHUCTHYECKONW HANpPaBIEHHOCTH W BaXHOW POJM B CO3/IaHUM HOBOW 0a3bl MaTepHaibHOU KYIbTYPHI,
pelieHnr TIo0anbHBIX MPOOJIEM YCTOWYMBOTO PAa3BUTHSI YEIIOBEUECTBA — CHIPhEBOM, JSHEPTreTUYECKOM,
MUIIEBOA M SKOJOTMYeCKOM O0e30MacHOCTH, B Pa3BUTUU MEIULIMHBI, 00ECHEUYEeHUU YCJIOBHM YCHEIIHOTO
TpyJa 1 SKOJIOTrH4ecKd KOM(OPTHOM JKM3HU KaKJI0TO WieHa OOlIecTBa;

€CTECTBCHHO-HAYYHON T'PAMOTHOCTH: MOHUMAHUs CYITHOCTH METOJOB IO3HAHWS, WCIIOJIb3yEeMBIX B
€CTECTBCHHBIX HAayKaX, CIIOCOOHOCTH WCIOJIb30BaTh IMONyYaeMble 3HAHHS Ui aHAIW3a U OOBSICHEHUS
SBJIGHUN OKPYXKAIOIIEr0 MHpa U NPOUCXOASAIIMX B HEM H3MEHEHUH, yMeHus JeinaTb OOOCHOBAHHBIE
3aKJIIOUYEHHsT Ha OCHOBE HAYYHBIX (PAKTOB M UMEIOUIMXCSA JAHHBIX C LENbI0 MOJy4eHUs JOCTOBEPHBIX
BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEIbHO HCIIONIb30BaTh XHUMHUYECKHE 3HAHUS [UIsl pelleHus MpodieM B
peaNIbHBIX KU3HEHHBIX CUTYaIUX;

MHTEpeca K MO3HAHUIO U MCCIIEI0BATENbCKON JEATENIHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpA30BaHMIO U CaMOOOpPA30BaHMIO, K AKTUBHOMY
MOJIYYEHHUIO HOBBIX 3HAHUH MO0 XMMHUU B COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTAMU;

MHTEpeca K 0COOCHHOCTSIM TPy/ia B Pa3IMuHbIX chepax npodecCHOHaATbHON AeITeTbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe pe3yIbTaThl OCBOCHHS y4eOHOTO MpeaMeTa «XUMUsS» Ha YPOBHE CPEIHEro OOIIero
00pa3oBaHMs BKIIOYAIOT:

3HAYUMBIC  JIi  (OPMHUPOBAHUS  MHPOBO33PEHUS  OOYYAIOIIMXCS  MEKIUCIUILIMHAPHBIE
(MeXnpeaMeTHbIe) OOIEHAyYHbIC TOHATHS, OTPAXKAIOIIME IEJIOCTHOCTh HAyYHOM KapTHHBI MHUpa U
crenu(uKy METOJOB MO3HAHUSA, UCIOJIb3YEMBIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIECTBO, SHEPTusi,
SBJIGHUE, MPOLIECC, CUCTeMa, HAy4YHBIA (aKT, MPHUHIMI, TUMOTE3a, 3aKOHOMEPHOCTb, 3aKOH, TEOpHS,
ucce0BaHue, HaOM0IeHUEe, U3MEPEHHE, SKCIICPUMEHT U JIPYTHUeE);

YHUBEpCaJbHbIE Yy4YeOHBbIC JCHCTBUA (MTO3HABATENIbHBIC, KOMMYHUKATHBHBIC, PETYJISTUBHbIC),
obecnieunBaromue ¢GopMupoBaHue (YHKIMOHAIBHOW TPAaMOTHOCTH U  COLMAJIbHOW KOMIIETEHIIUU
oOyuaromuxcs;

CIIOCOOHOCTh O0YYarONIMXCS MCIOJB30BaTh OCBOCHHBIC MEXKIUCHIUTUIMHAPHBIC, MUPOBO33PCHUECKUE
3HAHUS U YHUBEPCAIbHBIC YICOHBIC ICHCTBUS B TIO3HABATEIILHON U COIIMAIILHOM MTPAKTHKE.

MeranpeameTHbIC pe3yabTaThl OTPaXKAIOT OBJIAJICHHE YHHUBEPCATbHBIMU y4eOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYISITUBHBIMU JIEHCTBUSMHU.

OBJjajieHHe YHUBEPCAJIbHBIMYU YUeOHBIMHU MO3HABATEIbHBIMU AeHCTBUAMM:

1) 6a3oBble JIOrHYecKHe AeiiCTBUS:

CaMOCTOSITENNLHO (POPMYTHUPOBATH U aKTyaTH3UPOBATH IPOOIIEMY, BCECTOPOHHE €€ pacCMaTpHUBAaTh;

ONpeNeNATh LENN JEATEIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUU HX JOCTHXKEHHS, COOTHOCUTH
pe3yIbTaThI JEATETLHOCTH C TTOCTABIICHHBIMU EJISIMU;

WCIIOJIb30BaTh MPU OCBOCHUW 3HAHWM MPHUEMBI JJIOTUYECKOTO MBIIUICHHUS — BBIACIATH XapaKTepHBIE
MPU3HAKK TOHSATUM W yCTaHABIMBAaTh HUX B3aUMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIME MOHATHUS IS
O0BSICHEHUS OTACNBHBIX ()AaKTOB U SIBICHUI;

BBIOMPATh OCHOBAHUSI M KPUTEPUU TSI KIacCU(UKAIIMU BEIIECTB U XUMHUYECKUX PEaKIIHil;

YCTaHABIIMBATh MPUYUHHO-CIICJICTBEHHBIE CBSA3U MEXKTY U3YIaeMbIMH SIBJICHUSIMU,

CTPOUTH JIOTUYECKHE pacCyXIeHUs (MHIYKTUBHBIC, JEAyKTHBHBIC, [0 AaHAJOTHUH), BBISBISTH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B pACCMaTPUBAEMBIX SIBICHUAX, (OPMYITHPOBATH BBIBOJBI U 3aKIIOUCHHUS;

MPUMEHATHh B TIPOIIECCE TO3HAHUSA, MCIOJIb3yeMble B XMMHUHM CHMBOJUYECKHE (3HAKOBBIE) MOJICIIH,
npeoOpa3oBhIBATh MOJICTBHBIE TPEACTABICHHUS — XHUMHYECKHW 3HAK (CHMBOJI) JJIEMEHTA, XMMHYECKas
dbopmyna, ypaBHEHHE XUMHYECKOW PEaKIUM — MPH PEIICHHH YYeOHBIX MO3HABATEIBHBIX W MPAKTHYECKUX
3a/1ay, MPUMEHATh Ha3BaHHbIE MOJIEJIbHBIC TPEJCTABICHUS Jis BBISBICHUS XapPAaKTEPHBIX MNPU3HAKOB
M3y4aeMbIX BEIIECTB U XUMUUYECKUX PEAKIIUA.

2) 0a3oBbIe HCCJIEN0BATEIbCKHUE IeHCTBUS:

BJIAJIETh OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHUS BEIIECTB U XUMHUYECKUX PEaAKITHIL;

(dbopMyInIMpoBaTh LENH M 33Ja4d KCCIECIOBAaHUS, HCIIOJNBH30BATh IMOCTABICHHBIE W CAMOCTOSITEIHLHO
chopMyITHPOBAHHBIE BOTIPOCH B KAY€CTBE MHCTPYMEHTA MTO3HAHKS U OCHOBBI 7151 (DOPMHUPOBAHHUS TUIIOTE3BI
10 TIPOBEPKE MPABHIIBHOCTH BBICKA3bIBAEMBIX CY)KICHHI;

BJIQJIETh HABBIKAMH CAMOCTOSATEIILHOTO IJIAHUPOBAHUS W MPOBEACHUS YUCHHYECKHX SKCIICPUMEHTOB,
COBEpIIICHCTBOBATh YMEHHS HAOMIOJaTh 3a XOJOM IIPOIECCa, CAMOCTOSTENLHO MPOTHO3UPOBATH €ro
pe3ynbrat, QopMyIUpoBaTh OOOOMIEHUS W BBIBOJALI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3yIbTaTOB
HCCIIEIOBAHMS, COCTABIIATh OOOCHOBAHHBIA OTYET O TIPOJICTaHHON paboTe;



IpUOOpETaTh ONBIT YYEHUYECKOH HCCIIEAOBATENbCKOM M IPOEKTHOW JEATEIBHOCTH, IPOSBIATH
CIOCOOHOCTh U TOTOBHOCTh K CAMOCTOSITEIbHOMY IIOMCKY METOJIOB PpEIICHUs MNpaKTHYECKUX 3ajad,
MPUMEHEHHIO PA3JINYHBIX METOI0B TIO3HAHMUSL.

3) pa6ora ¢ nngopmanmeii:

OPUEHTUPOBATbCSI B pa3IMYHbIX MCTOYHMKAX MH(OpManuu (Hay4yHO-IIOMYJIApHAs JIUTepaTypa
XMMUYECKOI0 COJEp)KaHUs, CIpaBOYHble HocoOus, pecypcbl VMHTepHeTa), aHaIM3UpOBaTh HH(OpMAIUIO
pa3NUYHBIX BUAOB H  (GOpPM  TpEICTaBICHUS, KPUTUYECKH OLICHUBATh €€ JOCTOBEPHOCTh U
HENPOTUBOPEUUBOCTB;

(GbopMyIMpOBaTH 3allpOChl U MPUMEHATh Pa3IMYHbIE METOABI IPU MOUCKE W 0TOOpe MHpOpMaIuH,
HE00XOAUMOM JJ1s1 BBIIIOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

pUOOPETaTh OIBIT UCHOIB30BAHUS WH(POPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTHNA U Pa3THYHBIX
ITIOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBIOMpATh ONTHUMaJbHYIO (GOpMYy mpejacTaBieHus MH(opManuu (cxemsl, rpaduki,
JMarpaMMbl, TaOJIUIbl, PUCYHKU U JIpyTHE);

WCIIOJBb30BAaTh HAy4YHBIH SI3BIK B KadeCcTBE CPEICTBA NpU paboTe ¢ XUMHYECKOH WH(popManmei:
OPUMEHSTh MEXIpeAMeTHbIe ((pu3mueckue © MaTeMaTHYeCKHWe) 3HAaKd ¢ CHUMBOJBL,  (OPMYIIHI,
ab0peBHaTypbl, HOMEHKIIATYPY;

UCIOJIb30BaTh U IIPE0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

OgJaieHne YHUBEPCAJILHBIMH KOMMYHUKATHBHBIMM el CTBUSIMU:

3aJaBaTh BONPOCHI IO CYIIECTBY OOCY)KZaeMoOil TeMbl B XOAE JHajora W/WIM TUCKYCCHH,
BBICKa3bIBaTh HJI€H, (OPMYJIHPOBAaTh CBOU MPEUIOKEHUS OTHOCUTENILHO BBIMOJIHEHUS NPEIJIOKEHHON
3ajJjauuy;

BBICTYNIaTh C MpEe3eHTaluedl  pe3yibTaTOB  IO3HABATEIbHOM  JAEATEIbHOCTH, TOJYyYEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IIPU BBIOJHEHUH XUMHUYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKON paboThI 10 UCCIIEAOBAHUIO CBOMCTB M3y4aeMbIX BEILECTB, peaju3alMi y4eOHOro MpoeKTa U
(GbopMyIMpOBaTH BBIBOJIBI MO pe3yJbTaTaM NMPOBEAEHHBIX MCCIEIOBAHUN MYyTEM COTJIacoBaHMs MO3MIMHA B
x0J1e 00CyX)eHUsI 1 0OMEHa MHEHUSIMU.

Osiaenne yHUBEPCAIBLHBIMH PeryJssTHBHBIMU 1€ CTBUAMU:

CaMOCTOSITENILHO IJIAHUPOBATh U OCYIIECTBIIATH CBOIO NMO3HABATEIbHYIO EATEIbHOCTD, ONpeesss eé
LeJM M 3a]a4d, KOHTPOJIMPOBaTh U MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBAThH MpeAaraeMblil aaroputm
NEHCTBUIM IpU BBINOJIHEHUU YYE€OHBIX W MCCIENOBATENIbCKUX 3a/ay, BbIOMpaTh Hambosee 3¢ EeKTHUBHBIN
CHoc00 MX pelIeHusl ¢ y4ETOM MOJIyYE€HUS HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKHX PEAKIHUIX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH AEATEILHOCTH HA OCHOBE CaMOaHalIN3a U CaMOOLIEHKH.

HNPEIMETHBIE PE3YJIBTATbBI

10 KJIACC
[IpenMeTHBIE pe3ynbTaThl OCBOECHUS Kypca «OpraHudeckas XUMHUs» OTPaXKaroT:

-c(hopMUPOBAHHOCTH MPEJCTABICHUH 0 XUMHUECKOW COCTABIIAIONIEH €CTECTBEHHO-HAyYHON KapTHUHBI
MUpa, PO XUMHUHU B TIO3HAHUU SBICHUN MPUPOJIBI, B (HGOPMHUPOBAHUH MBIILUICHUS U KYIbTYpPhI INYHOCTH, €€
(GYHKIIMOHAJIBHOW TPAMOTHOCTH, HEOOXOAMMOW IJsi pelIeHHs] MPaKTUYECKUX 3aJad M SKOJOTHYeCKH
000CHOBAHHOT'O OTHOILIEHUS K CBOEMY 3/I0POBBIO U MPUPOJHON CPELE;

-BJIaJICHUE CUCTEMOM XUMHUYECKMX 3HAHWM, KOTOpas BKJIOYAECT: OCHOBOIOJAralOLIUE IOHITUS
(XMMHUYECKMII ~ PJIEMEHT,  aToM, DJJEKTPOHHas  O0OJOYKa  aToMa,  MOJIEKyJa,  BaJCHTHOCTb,
ANEKTPOOTPHUILIATETLHOCTh, XUMUYECKas CBA3b, CTPYKTYpHas opmyna (pa3BEpHyTasi U COKpaIl€HHas), MOJb,
MOJIIpHasi Macca, MOJISIpHBIH 00BEM, YIIepoAHbIN CKeneT, GyHKIMOHAIbHAs TpYMIa, paauKai, U30Mepus,
M30MEpPBI, TOMOJIOTUYECKUIN Psi, TOMOJIOTH, YIJIEBOJOPOJbI, KUCIOPOJ U a30TCOAEPIKALIUE COEIUHEHUS,
MOHOMED, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEAMHEHNUS); TEOPUU U 3aKOHBI (TEOpHUs
CTpoeHHs opranndeckux BemiectB A. M. bByTnepoBa, 3aK0H coOXpaHEHHsI MaCcChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUI SI3bIK XUMUU; MUPOBO33PEHUYECKHE 3HAHNUS, JIEKAIINE B OCHOBE MOHUMAaHUS IPUYMHHOCTH U



CUCTEMHOCTH XHMMHUYECKHUX SBJICHUH, (DAKTOJOTHYECKHE CBEIEHHUS O CBOICTBaX, COCTaBe, MOJIYYEHUH H
0€30MacHOM HUCIOJb30BaHUU BAXXKHEHIINX OPraHMYECKHUX BEUIECTB B OBITY U MPAKTHUYECKON NESATENbHOCTH
YeJI0BEKA;

-cOPMHUPOBAHHOCTh YMEHUW BBIABIATh XapaKTEpHbIC NPU3HAKU TMOHATHHA, YCTAaHABJIMBATH WX
B3alMOCBS3b, UCIIOJIH30BATh COOTBETCTBYIOIIHNE MOHATHUS MPU ONMKUCAHUU COCTaBa, CTPOCHUS U MTPEBPALICHHI
OpPraHUYECKUX COCAMHEHU;

-c(OopMUPOBAaHHOCTH ~yYMEHHWI  HCIOJIb30BaTh XWMHYECKYI0 CHMBOJMKY JUI  COCTaBJICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEpHYTOH, COKpaméHHOW) (OopMysl OpraHMYecKUX BEIIECTB H
YpaBHEHUH XHWMHUYECKUX PEaKIHMil, H3roTaBiIMBaThb MOJIEIM MOJIEKYJ] OpPraHMYECKHUX BELIECTB JUIS
WUTIOCTPAIMH UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOCHUS;

-c(hopMUPOBAaHHOCTH YMEHUH yCTAaHABJIMBATh MPHUHAIIC)KHOCTh M3YYCHHBIX OPraHUYECKHX BELICCTB
[0 MX COCTAaBYy U CTPOCHMIO K ONPEACNEHHOMY KIIACCY/TPYIIE COeIWHEHHH (YrIeBOAOPOAbI, KUCIOPOI H
a30TcojiepXKalllie COSAMHEHMs, BBICOKOMOJIEKYNISApPHBIE COCIUHEHHs), JaBaTb KM Ha3BaHUA IIO
cucremarnyeckoir Homenknatype (IUPAC), a Takxke NpUBOAUTH TpPUBUAIbHBIC HAa3BaHHs OTJEJIbHBIX
OpPTaHUYECKUX BEIIECTB (ITUJICH, IPONIJICH, alleTHIICH, YTUICHIJIMKOIIb, TIUIepUH, peHo, GpopManbaeru,
aleTanbJeTu, MypaBbHHAs KHCJIOTAa, YKCYCHas KHCJIOTAa, OJIEMHOBAash KHUCIIOTA, CTEAPUHOBAsl KHCJIOTA,
TIII0K03a, PpyKTO3a, Kpaxmall, IeJII0103a, TIUIUH);

-c)OPMHUPOBAHHOCTb YMEHHS OMPENENISITh BHUJbBI XUMUYECKOW CBSA3M B OPraHUYECKHX COETUHEHHSX
(onuHapHBIE U KpaTHbBIE);

-c(hopMHUPOBAHHOCTH YMEHUSI NMPUMEHSATH IMOJIOKEHHUSI TEOPUU CTPOSHHSI OPTaHUYECKHUX BEHIECTB A.
M. ByrtnepoBa ans oOBsSCHEHHUS 3aBUCHMOCTH CBOMCTB BEIIECTB OT HMX COCTaBa M CTPOCHHUS;, 3aKOH
COXPAaHEHHUS MACChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaTh COCTaB, CTPOCHUE, (PHUIUYECKHE U XUMHUYECKHE
CBOWCTBAa THIWYHBIX MPEJICTABUTENCH PA3IMYHBIX KJIACCOB OPTraHMYECKHX BEUIECTB (METaH, dTaH, STHJICH,
MpOMUJIeH, aneTusieH, OyraaueH-1,3, metunOyramueH-1,3, OeH30J7, METAHON, 3TaHOJ, STUJICHIJIHKOIb,
TIIMLEpUH, (EHON, aleTanbleru]l, MypaBbUHAs M YKCYCHash KHUCIOTHI, TJIIOKO3a, Kpaxmal, IeJIi003a,
AMHHOYKCYCHasi KHCJIOTa), WJUTIOCTPUPOBAaTh T'EHETUYECKYI0 CBSI3b MEXIYy HHMH ypPaBHEHUSIMHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIHIA C HCIIOIB30BaHUEM CTPYKTYPHBIX (POPMYIT;

chOPMUPOBAHHOCTh YMEHHUS XapaKTEpU30BaTh MCTOYHUKH YTIIEBOAOPOTHOTO CBIPhs (HE(TH,
MPUPOJHBIH ra3, yroiib), CiocoObl X nepepaboTKH U MPAaKTHYECKOe MPUMEHEHHE MTPOYKTOB MepepaboTKy;

c(OPMHPOBAHHOCTh YMEHHI MPOBOAUTH BBHIYMCIICHUS TT0 XUMHUYECKUM YpaBHEHHSIM (Macchl, 00bEMa,
KOJIMYECTBA HMCXOJHOTO BEIIECTBAa WJIM TPOJIYKTa PEaKIUH IO W3BECTHBIM Macce, 00bEMY, KOIMYECTBY
OJTHOTO M3 CXOJHBIX BEIIECTB WU MPOAYKTOB PEAKIINH);

c(hOpMUPOBAHHOCTh YMEHHI BIAJETh CUCTEMOI 3HAHUI 00 OCHOBHBIX METOJaX HAyYHOT'O TO3HAHWS,
UCTIOJNB3YyEeMBIX B XMMHHU TIPH HM3YYCHWU BEIIECTB W XMMHYECKHX SIBJICHWU (HaOIro/leHue, M3MEpeHHe,
AKCIIEPUMEHT, MOJICITHPOBAHUE), HCITOJIF30BaTh CHCTEMHBIC XUMHUYECKUE 3HAHUS JUIS TIPUHATHS PEHICHUH B
KOHKPETHBIX JKU3HEHHBIX CUTYAIUSAX, CBSI3aHHBIX C BEIIECTBAMH U UX MPUMEHEHHUEM;

cOpPMUPOBAHHOCTh YMEHHI COONMIOaTh TMpaBWia IMOJIB30BAHMS XUMHYECKOW TOCYIOoH H
a0opaTOpHBIM O0OpPYAOBaHUEM, a TaKXe IMpaBWia OOpalIeHHWs] C BEIIECTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMH TI0 BBITTOJTHEHUIO JTA00PAaTOPHBIX XHMHUYECKUX OIBITOB;

c(hOpPMHUPOBAHHOCTh YMEHHH TUIAHUPOBATH U BBIMOJIHATh XUMUYECKUN IKCIIEPUMEHT (IIPEBpAIICHUS
OpPraHMYECKUX BEIIECTB MPU HArpeBaHWU, MOJNyUYEHUE ITHIIEHA W W3YYCHHE €r0 CBOWCTB, KaueCTBEHHBIC
peaKiuu OpraHu4yecKuX BEIIEeCTB, JeHATypalus OeJIKOB NPU HarpeBaHUMU, LIBETHBIE pPEakUuu OEKOB) B
COOTBETCTBUM C NpPaBHJIaMU TEXHUKH O€30MacHOCTH IMPHU OOpalIeHUH C BEIIECTBAMU U JIaOOpaTOPHBIM
00OpynOBaHUEM, TPEICTABISATh PE3YIbTaThl XMMHUYECKOTO JIKCIEPUMEHTa B (OpME 3alucu ypaBHEHUU
COOTBETCTBYIOIIUX peaKuidl U GOpMYIUPOBATH BEIBOJIBI HA OCHOBE ATHX PE3yJIbTaTOB;

c(OpPMUPOBAHHOCTh YMEHUN KPUTHYECKU aHAIU3HPOBATh XUMHUECKYIO MH(OpMaLNIO, MOIydaeMyro
13 pa3HBIX UICTOYHUKOB (CpEACTBA MAacCOBOM MHGoOpManyu, IHTEpHET U ApyTHX);

c(hOPMHUPOBAHHOCTh YMEHUH COONIOATh TMpaBHJIa IKOJOTHYECKH I1€JIECO00Pa3HOTO TOBEICHHS B
OBITY ¥ TPYJIOBOM AEATENBHOCTH B LIEJISAX COXPAHEHUS CBOETO 370POBBS U OKpYKAIOIIeH NPUPOIHOI cpebl,



OCO3HaBaTh ONACHOCTb BO3JEHCTBHMS Ha >KUBBIC OpPraHU3MBbl OIPECIEHHBIX OPraHUYECKUX BEILECTB,
noHnMas cMbica nokasarens [1JK, noscHATe Ha nmpuMepax crocoObl YMEHBIIEHUS U NMPEeIOTBPAILEHUS UX
BPEIHOI0 BO3JEMCTBYS Ha OPraHU3M YEJI0OBEKa;

e 00y4YaroMMXCsl C OrpPAaHHYEHHBIMH BO3MOXKHOCTSIMU 3[I0POBbS: YMEHHE NMPHUMEHSATH 3HAHHUA 00
OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAHUS BELIECTB U XUMUYECKUX SBICHUMN;

IUIsL CIETBIX M CIA00BUAALIMX OOy4aroIIMXCs: YMEHHE HUCIOJb30BATh PEIbEPHO-TOYEUHYIO CUCTEMY
obo3nauenuii JI. bpaiist i 3anucu XUMUYECKUX (OPMYIL.

11 KVIACC
[IpenMeTHbIe pe3ynbTaThl OCBOCHUA Kypca «O01as 1 HeopraHudeckasi XuMus» OTPaXKaroT:
c(hOPMHUPOBAHHOCTH MPEACTABICHHUI: 0 XUMUYECKOW COCTABJIAIONICH €CTECTBEHHO-HAYYHON KAapPTHHBI
MUpa, POJIU XUMHHU B TIO3HAHUU SBICHUN MPUPOJIBI, B (GOPMHUPOBAHUH MBIIUICHUS U KYJIbTYpPhI IMYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOJUMOW MJisi peHIeHHs MPaKTHUYEeCKUX 3a7ad M OIKOJIOTMYECKU
000CHOBAHHOTO OTHOILIEHUS K CBOEMY 3JI0POBBIO U IPUPOJIHOM cperie;

BJIQJICHUE CHUCTEMOM XMMMUYECKHUX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJATAIOUINE ITOHATHUS
(XMMHUYECKHUIl AIIEMEHT, aTOM, M30TOM, S-, P-, d- 3JEKTpOHHBIC OPOUTAIM aTOMOB, MOH, MOJICKYJIA, MOJb,
MOJIIpHBIA 00BEM, BaJCHTHOCThH, JJIEKTPOOTPULIATEIBHOCTh, CTEMEHb OKHCICHUS, XHMUYECKas CBA3b
(xoBasleHTHAsl, MOHHAs, METaJUIMYeCcKasi, BOJOPOJAHAS), KPHUCTAJUIMYECKas pPEIETKa, THUIBI XUMHUYECKUX
peakuui, pacTBOp, AJIEKTPOJIUTBI, HEDJIEKTPOIMUTHI, IIEKTPOJIUTUYECKAsT JUCCOLMALUS, OKUCIHUTEND,
BOCCTaHOBHUTENb, CKOPOCTh XMMHUECKON pPEaKIMH, XMMHUYECKOE PABHOBECHE); TEOPUM U 3aKOHBI (T€OpHUs
ANEKTPOJUTUYECKON aucconuanuu, nepuogudyeckuid 3akon . M. MenneneeBa, 3aKOH COXpaHEHHUsI MacChl
BEIIECTB, 3aKOH COXPAHEHUS M TMPEBpAIllEHUs SHEPruu MPU XUMHUUYECKUX PEaKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3BIK XUMHUH, MUPOBO33PEHUYCCKHE 3HAHUS, JISKAIIME B OCHOBE TOHUMAHUS IPUIUHHOCTH U
CUCTEMHOCTH XHUMHUYECKHUX SBJICHUH, (DAKTOJOTMYECKHE CBEIEHHUS O CBOICTBaX, COCTaBe, MOJIYYEHUH U
0€30MMacHOM HCTOJIb30BAaHUH BAKHEHUIITUX HEOPTaHMYECKUX BEIIECTB B OBITY U MPAKTUUYECKON JIEATENbHOCTH
YEJIOBEKa;

c(hOPMUPOBAHHOCTb YMEHHUM BBISIBIATh XapaKTEpHBbIC MPU3HAKK TOHSATUN, YCTaHABIMBATh HX
B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIIME TOHSTHS MPH ONMHWCAHUM HEOPTAHMUYECKUX BEIIECTB M UX
IIPEBPAILCHHI;

c(OPMUPOBAHHOCTh YMEHUH HCIOIb30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBieHHs (opmyI
BEIIECTB M YPAaBHEHUH XMMHUYECKUX peakiuii, cuctemarniyeckyto HomeHknarypy (IUPAC) u tpusnanbHbie
Ha3BaHMsI OTAEIbHBIX HEOPTaHUYECKUX BEIECTB (YrapHbIil ras, yriaekucibli ra3, aMMUaK, raméHas nu3BecTb,
Heram€éHasi H3BeCTh, IUThEBAs COJIa, TUPUT U IPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHUH ONPEAETSATH BAICHTHOCTh M CTEIIEHb OKUCIICHUS XUMHUYECKHUX DJIEMEHTOB
B COEIUHEHHUSX pa3JIMYHOTO COCTAaBa, BUJ XUMHUYECKOW CBsI3U (KOBAJICHTHAs, MOHHAs, METAJLIMYECKas,
BOJIOPOJHAs) B COEQUHEHMSX, TUN KPHUCTAJUIMYECKOM peméTKM KOHKPETHOrO BellecTBa (aToMHas,
MOJIEKYJISIpHasi, HOHHAs, METaJUIM4yecKas), XapakTep cpeAbl B BOJHBIX pPACTBOpPaX HEOPTaHUYECKUX
COCIUHEHUI;

c(hOpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATH MPUHAAIEKHOCTh HEOPTaHWYECKUX BEIIECTB MO UX
COCTaBY K ONpEeNeNEHHOMY KiacCy/Tpylie COeIWHEHUHM (IIpOCThle BEUIeCTBAa — METaUIbl U HEMETaslUlbl,
OKCH/Ibl, OCHOBAHHUSI, KUCJIOTHI, aM(pOTEpHbIE TUAPOKCUIBI, COJIH);

c(hOpMUPOBAHHOCTh YMEHHH PaCKpBIBaTh CMBICT Tepuoanueckoro 3akona J[. M. MenneneeBa u
JEMOHCTPHPOBATH €TO0 CUCTEMATH3UPYIONTYI0, O0BSICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKITUH;

c(OpPMUPOBAHHOCTh YMEHHMHM XapaKTepH30BaTh DJJIEKTPOHHOE CTPOEHHE aTOMOB XHWMHYECKUX
aneMeHToB 1-4 mnepuonoB Ilepuommueckoil cuctemMbl xumudeckux osnementoB [[. WM. Menngeneesa,
UCTIONB3ysl TOHATHS «S-, P-, O-3JCKTPOHHBIC OPOUTAIN», «IHEPIETUUYCCKUE YPOBHU», OOBICHATH
3aKOHOMEPHOCTU U3MEHEHHS! CBOMCTB XMUMHUYECKUX 3JIEMEHTOB M UX COEIMHEHUU IO Mepuoiam M rpyrmiam
[Tepuoauueckoit cucrembl XuMu4eckux 3aeMeHToB J[. 1. Menpaeneena;



c(hOPMHUPOBAHHOCTh yYMEHUH XapaKTepu3oBaTh (OMHUCHIBATH) OOIIME XWUMHYECKHE CBOMCTBA
HEOPTaHMYECKUX BEIIECTB PA3IMYHBIX KIIACCOB, MOITBEPKIAThH CYIIIECTBOBAHNE T€HETUICCKON CBSI3U MEXKITY
HEOPTaHMYECKUMHU BEIIECTBAMH C TIOMOIIBIO YPAaBHEHUI COOTBETCTBYIONINX XUMHUYECKHUX PEAKIIHIA;

c(hOPMHUPOBAHHOCTh YMEHHUS KJIACCU(DUIIUPOBATh XUMHUYECKHE PEAKIMH 10 PA3THYHBIM TPU3HAKAM
(4ucity U COCTaBy pearupyronix BEIIEeCTB, TEIIOBOMY (D (EKTy peakiiu, U3MEHEHUIO CTCTICHEH OKUCIICHUS
JJIEMEHTOB, 00PATUMOCTH PEAKIUH, YYACTHIO KaTaIN3aTopa);

c(OPMUPOBAHHOCTh YMEHUH COCTABISITH YPAaBHCHHS PEAKIUN Ppa3IUYHBIX THUIIOB, IIOJHBIE H
COKpaIIEHHbIC YPABHCHHS PEAKIIMI MOHHOTO OOMEHA, YYUTHIBAsI YCIOBHSI, IPU KOTOPBIX 3TU PEAKIIUUA HIYT
710 KOHIIA;

C(OPMHPOBAHHOCTh yMEHUH TPOBOAMTH PEAKIHH, TOATBEPKIAOIINE KAYECTBEHHBIN COCTaB
Pa3IMYHBIX HEOPTAHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, IPUCYTCTBYIONINE B BOIHBIX
pacTBOpax HEOPTaHMYECKHUX BEIICCTB;

C(OPMHPOBAHHOCTh YMEHHU PACKPBIBATh CYIIHOCTh OKHUCIHUTEIbHO-BOCCTAHOBHUTEIBHBIX PEAKIUIt
MOCPEIICTBOM COCTABIICHUS JICKTPOHHOTO OallaHCa ATHX PEaKIIHii;

c(hOPMHUPOBAHHOCTh YMEHUN OOBSICHITH 3aBUCUMOCTh CKOPOCTH XUMHYECKON PEAKIIUU OT Pa3IIUuIHBIX
($akToOpoB; XapakTep CMENICHHS XWMHUYCCKOTO PABHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3ICHCTBHS
(npunnun Jle [larense);

c(OPMHPOBAHHOCTh YMEHHUI XapaKTEepU30BaTh XHUMHYECKHE IPOIECCHI, JICKAIIUE B OCHOBE
MIPOMBIIIIJICHHOTO TIOJIYYEHHUsI CEPHOM KUCIIOTHI, aMMHAaKa, a TakkKe COPMUPOBAHHOCTH MPEACTABICHUI 00
OOIIMX HAYYHBIX MPUHIIUTIAX U YKOJIOTHYECKUX MPOOIeMaX XUMUYECKOTO MPOU3BOJICTBA;

c(OPMHPOBAHHOCTh YMEHHUU MPOBOJUTH BBIUUCICHUS C WCIOJIb30BAHUEM TOHSATHUS «MAaccoBas JOJIS
BEIIECTBA B PacTBOPE», OOBEMHBIX OTHOIICHUH Ta30B MPU XMMHYECKHX PEAKIIHMIX, MACChl BEIIECTBA WM
00bEéMa Ta3oB M0 M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WM OOBEMY OMHOTO W3 y4YacCTBYIOUIMX B
peaKIMy BEIIeCTB, TEIUIOBOTO 3¢ (eKkTa peaknud Ha OCHOBE 3aKOHOB COXPAHEHHUS MAacChl BEIIECTB,
MIPEeBPALICHUS U COXPAHEHHS SHEPTUU;

-pOpPMUPOBAHHOCTh YMEHHH COONIONaTh TpaBWia TOJIB30BAaHUS XHMHUYECKOH TOCYlIoOH U
mabopaTOpHBIM O0OpPYAOBaHUEM, a TaKXe IMpaBWia OOpalieHus] C BEIIECTBAMU B COOTBETCTBUH C
WHCTPYKIIUSMH TI0 BBITTOJTHEHUIO JTA0OPATOPHBIX XUMUYECKUX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHI TJIAHHUPOBATh U BBIMONHITh XUMHUYECKUN JIKCIEPUMEHT (pa3ioxeHHe
MepPOKCHJIa BOJIOPO/Ia B MIPUCYTCTBUH KaTalu3aTopa, OMpe/ieleHHe CPelibl pAaCTBOPOB BEIIECTB C MOMOIIBIO
VHUBEPCATHLHOTO HHINKATOPA, BIUSHUE PA3IMYHBIX (DAKTOPOB HA CKOPOCTh XUMUYECKON PEAKITUH, PEAKIIHH
MOHHOT'O 00OMEHA, KaUeCTBCHHBIC PEAKITMH Ha CYJIb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHWUS,
pelIeHre YKCIEPUMEHTATBHBIX 33/1a4 10 TeMaM «MeTalbl» u «HemeTanisl») B COOTBETCTBUU C MPaBUTIAMH
TEXHUKU 0E€30MacHOCTH MpU OOpAIICHUH C BEIIeCTBAMHU U TaOOPATOPHBIM 000pYAOBaHUEM, TIPEICTABISTH
pe3yNIbTaThl XMMHUYECKOTO JKCIIEpUMEHTa B (opMe 3aluiCH ypaBHEHWH COOTBETCTBYIOIIUX PEAKIUN W
(hOopMyIIMPOBATh BBIBOJIBI HA OCHOBE ATHX Pe3yJIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTUYECKU aHATU3HPOBATh XMMHUECKYIO0 MH(OpMALNIO, TOTydaeMyIo
U3 pa3HbIX UCTOYHHUKOB (CpPeICTBa MACCOBOM KOMMYHHUKAIHK, IHTEpHET U IPYrux);

c(hOpMHUPOBAHHOCTh yYMEHHUH COOJIOATh TPABHJIa DKOJOTHYECKU IIEIECO00pa3HOTO TOBEICHUS B
OBITY M TPYJOBOM JISATEIIBHOCTH B IEJISIX COXPAHESHHS CBOETO 370POBhS Ml OKPYKAIOIIEH TPUPOTHOMN CPEIIbI,
OCO3HaBaTh OMACHOCTh BO3JCHCTBHUS Ha JKUBBIE OPTaHU3MBI OMPEEIEHHBIX BEIIECTB, MOHUMAs CMBICI
nokazarens [IJIK, mosicHAT, Ha mpuMepax crmocoObl YMEHBIICHHS M TPEAOTBPAICHUS WX BPEIHOTO
BO3/ICHICTBUS HA OPraHU3M YEIIOBEKa;

UIsE 00YYAIOMIMXCSl C OTPAaHMYEHHBIMH BO3MOXKHOCTSIMU 3JI0OPOBBS: YMECHHE MPHUMEHSTH 3HAHHUS 00
OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUN;

JUTSL CIIETBIX U CITA0OBUASAIIMX OOYYAIOMINXCS: YMEHHE UCIOIb30BaTh PEIbe(hHO-TOYCUHYIO CUCTEMY
o6o3Hauenuii JI. Bpaitns nist 3anmucu XuMudeckux Gopmyi.



Koauduxkarop pacnpeaesieHHbIX 10 KJIaccaM NMPOBePsieMbIX 3JIEMEHTOB COJIePKAHUS UTPeOOBAHM I
K pe3yJibTaTaM O0CBOEHHS OCHOBHOM 00pa30BaTe/ibHOI MPOrpaMMbl CpeIHero o0uero
00pa3oBaHus N0 XUMHUU

10 kmace

Kon Kon
pas- NpoBepsieM IIpoBepsiemble 3JIeMEHTHI CO/leP:KAHUS
aena oro
3J1eMeHTa
1 OPI'AHUYECKAS XUMUSA

11 PackppiBaTh CMBICH, B3aUMOCBSI3b M TI'PaHUIbl IPUMEHEHUS OCHOBHBIX
XUMHUYECKHUX TOHSATHI: YIJIEpOJIHBIM CKENeT, KpaTHas CBsI3b, CUIMa- U
NU-CBA3b, CTPYKTYpHas (¢GopMysa, TOMOJIOTH, TOMOJIOTUYECKUH psl,
U30MepbI, U30Mepusi (CTPYKTYpHasi U HPOCTPAHCTBEHHAs), paJMKall,
(byHKLIHOHATIbHAS rpynmima, T'UJpUPOBAHUE, raJJoreHUpOBaHUeE,
THJIPOTAJIOTeHUPOBAHKUE, TUJpaTalus, >3TepU(UKalus, HUTPOBAHUE,
HOJIMMEPU3aLHsl, TOJIMKOHIEHCALlUs, KPEKHHT, KOKCOBaHHE; MOHOMED,
HOJIUMED;

1.2 OTtoOpakaTh cOCTaB U CTPOEHUE OPraHUYECKUX COCAMHEHUN, UCIIOIb3YS
pa3MyYHbIe BUJBI CTPYKTYPHBIX (POpMYJI (IIOTHBIE U COKPAIEHHBIE);

1.3 OnpenensaTs BUJ U30MEPUHN OPraHUYECKUX COCIMHEHMN: CTPYKTypHas U
HpPOCTpPaHCTBeHHAs (yuc-, mpanc-u30Mepusi);

14 YcranaBnuBaTh NPUHAJIEKHOCTh BEIMIECTB K OMPEACIEHHOMY Kiaccy
/Tpynie OopraHM4ecKuX COEJUHEHUH Ha OCHOBAaHMM KaueCTBEHHOTO U
KOJINYECTBEHHOT'O COCTaBa (HAJMUYUS XapaKTEPHBIX/(YHKIHOHAIBHBIX
IPYIII B MOJIEKYyJIaX BEIIECTB);

1.5 Ha3zpiBaTh N3ydeHHblE OpraHMYECKHE BEUIeCTBa 0 TPUBUAIBHOM WIIU
MexayHapoaHoi Homerkiarype (IUPAC)

1.6 ITonTBepk1aTh ypaBHEHHUSAMH COOTBETCTBYIOUIMX XWMHUYECKUX PEaKLIMN
XapaKTepHble XUMUYECKHE CBOWCTBA YIJIEBOJOPOIOB: AJIKAHOB, aJIKEHOB,
JTMEHOB, aJIKNHOB, ApOMAaTHYECKUX YIJIEBOJOPOIOB (Ha MpUMEpe MepBbIX
TpeX MpeJICTaBUTEeNed TOMOJIOIHYECKHX PAZIOB, O€H30J1a U TOIYOJIa);

1.7 [TonTBepk1aTh ypaBHEHUSIMU COOTBETCTBYIOUIMX XHMHUYECKUX pEaKIMUN
XapaKTepHble XMMHUYECKHME CBOMCTBA IMpeNeibHBIX OJHOATOMHBIX
(MeTaHON M 3TaHOJ) M MHOTOATOMHBIX CIHUPTOB (STHJICHTIHUKOIb M
[JIMLEPUH), PeHOoNa;

1.8 OnuceiBaTh YW MOATBEPXKIaThb  YPaBHEHUSIMH  COOTBETCTBYIOIIHX
XUMHUYECKHUX PEAKIUI XapaKTEPHbIE XMMHUYECKHE CBOWCTBA aJbAECTUIOB
(MeTaHanb, ATaHAJb), MPEIENbHBIX KapOOHOBBIX KHUCIOT (MypaBbHHAf,
YKCYCHasl, CTeapuHOBasi, OJIEMHOBAsA), CIOXKHBIX 3(UPOB (METHUIIAIIETAT,
JTHUIIAIETAT),




1.9

OnuceiBaTh u MOATBCPIKIAATh YpaBHCHHUAMU COOTBCTCTBYIOIIINUX
XHUMHUYCCKUX peaKHI/Iﬁ XapaKTCPHBIC XHUMHUYCCKUC CBOICTBaA
A30TCOACPKAIIUX OPraHNuYCCKUX COCHHHGHHﬁI AMHWHOB 1 aMHWHOKHCJIOT

1.10

XapakTepru30BaTh CBOMCTBA OMOJIOTMYECKH BaKHBIX BEIICCTB: JKUPOB,
0eJIKOB, YIJIeBOAOB (MOHOCAXapUAOB, AUCAXAPUIOB, OJIUCAXAPUIOB);

1.11

[TonTBepkaarb  CyHIECTBOBAaHME  TE€HETUYECKOM  CBSI3M  MEXAY
BEILIECTBAMM PA3JIMYHBIX KJIACCOB IyTEM COCTABIICHUS YpaBHEHUU
COOTBETCTBYIOIIMX PEAKLUUN C Y4ETOM 3aJaHHBIX YCIOBHU HX
MIPOBEACHUS

1.12

OnucelBaTh TEHECTHYCCKUE CBI3H MCXKAY BCHICCTBAMU PaA3JIMYHBIX
KJIaCCOB OPraHHUYE€CKHUX COG,Z[HHCHHI;'I H COCTAaBJIAITb YPABHCHUS peaKHI/Iﬁ
110 NPCIJIOKCHHBIM CXEMaM B3aMMOCBA3H BCUICCTB

1.13

XapakTepru3oBaTh HCTOYHHKH  YTIEBOJAOPOAHOTO  ChIphsi  (HE(TH,
MPUPOAHBIN Ta3, KAMEHHBIM Yrojb), UX MPAKTUYECKYIO 3HAYMMOCTh U
COCTaB;

METO/IbI IO3HAHUA B XUMHUHU. XUMUA U ) KU3HDb

2.1

ITonumats CYIIHOCTh M HA3HAYCHUC HAYYHBIX MCTOAOB HCCIICAOBAHUS
BCIICCTB U XUMHNYCCKHNX peaKHI/If/'I;

2.2

Pacnio3HaBaTh ONBITHBIM MYTEM H3yYEHHBIE OpPraHHMYECKHE BEILIECTBA
MIOCPEJCTBOM IIPOBEJCHUS KAueCTBEHHBIX pEaKUMM Ha XapaKTepHbIE
IpyNIbl  aToMOB, B TOM 4uCl€  (DYHKUMOHAIbHbIE  IPYIIIHL,
OIIPEACISIONINE MPUHAUIEKHOCTE K ONPENeIICHHOMY KJlaccy/TpyIie
OpPraHUYECKUX BEILECTB;

2.3

CnenoBaTh mpaBwiaM pal0OThl C OPraHUYECKUMM BEIIECTBAMU B
COOTBETCTBUH C MHCTPYKIMSIMHU O BBIITOJIHEHUIO XUMUYECKUX OIBITOB;

2.4

XapaKTepI/BOBaTL O6H_II/IC HAay4HBIC MMPUHIIUIIBI XHUMHYCCKOTO
IMPOU3BOJACTBA HAa HNPHUMEPC NPOMBIINUICHHOI'O IMOJYYCHHUSA aMMHAKa,
CCpHOfI KHCJIOTBI, TPOMBIIIJICHHBIX CII0CO00B MOJIy4YCHH A MCTAJIJIOB

2.5

HpOl"HO?»I/IpOBaTb BO3MOKHBIC HCTATUBHBIC OKOJIOTHYCCKHE ITOCIICACTBHA,
06YCJ'IOBJ'ICHHBI€ HEIrpaMOTHBIM HCIIOJIB30BaHHEM OpPraHu4€CKux
BCIICCTB U O6pa3yeMLIX MU CMCCCI\/'I;

2.6

[IpoBoauTh pacueTsl MO XUMHYECKMM (opMmynaM U ypaBHEHHSIM
peaKLMii:

2.6.1

ITo MmaccoBEIM JOJISIM XUMHWYECKHUX 2JIEMECHTOB B COCIMHECHNH

2.6.2

Ilo oTHOCHTENLHOM IIJIOTHOCTH Ta3a

2.6.3

[To nmpoykTam cropanusi OpraHM4eCKOro BEIIECTBA.
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HpOBepﬂeMLIe IJIEMEHTBI COAECPKAHUA

TEOPETHUYECKHUE OCHOBBI XUMHUHU

11

PackpbIBaTh CMBICII, B3aMMOCBSI3b M TI'PaHMLbI IPUMEHEHUS OCHOBHBIX
XUMHUYECKUX TOHATUI: aToM, $JIpO aToMa, M30TOIBbl, 3JIEKTPOH,
BIIEKTPOHHAsI 000JI0YKA, XMMHUYECKHUIl DJIEMEHT, 3JICKTPOHHBIE S-, P- U d-
opOuTany, 3NIEKTpOHHas KOH(HUTrypamus aroma, XUMHUYECKas CBS3b,
3JIEKTPOOTPHULIATENIBHOCTD, CTENEHb OKHCJICHUS, BELIECTBA
MOJIEKYJISIPHOTO ¥ HEMOJIEKYJSIPHOTO CTPOEHHUS, KpUCTAJUIMYecKas
pelérka, pacTBOPUMOCTh, XHMHUYECKasl pPEaKlMs, CKOPOCTb pPEaKIHH,
KaTajlu3aTtop, THUMbl XMUMHUYECKMX peakui, TerioBoi 3ddexr
XUMHUYECKOH  peakuuu (9K30- U DHJIOTEPMUYECKHE  pEakiuu),
TEPMOXUMHUYECKUE YPAaBHEHUS, JJIEKTPOJIMTHYECKAss JAUCCOLUALIMS,
AIIEKTPOJIUTBI, HEDJEKTPOJIUTHI, HOH, KAaTHUOH, aHUOH, CTENEHb
JIMCCOIMAIINY, XHUMUYECKOEe paBHOBECHE, BOJOPOIHBIN moka3aTenb (pH),
TUJIPOJIN3, OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE pEAKLUU, OKUCIEHUE,
BOCCTaHOBJICHHE, OKUCIIUTEIb, BOCCTAHOBUTEb, SJIEKTPOIIN3

1.2

Ornpenenarb COCTaB aTOMa XMMHUYECKOTO 3JIEMEHTa (YHUCIO MPOTOHOB,
HEUTPOHOB U AJIEKTPOHOB) MO €ro mnojoxkeHuto B I[lepuoaunueckoi
cucreme JI.M. MenzaeneeBa, COOTHOCUTH OOO3HAUCHMS, UMCIOIIUECS B
tabnuie Ileproguyeckoit CUCTEMBI, ¢ YHCIOBBIMU XapaKTEPUCTHKAMU
CTPOCHHSI aTOMOB XUMHUYECKHX OJJEMEHTOB: 3apsAOoM sAep, YHUCIOM
BIIEKTPOHHBIX CIIOEB;

1.3

Ycra"HaBauBaTh TIOPSIIOK pacrpeaeneHusl JJIEKTPOHOB o
BHCPFCTI/ILIGCKI/IM ypOBHfIM, HO}IypOBHfIM nu 3J'ICKTpOHHI)IM Op6I/ITaJ'I$[M B
aToMe;

1.4

PackpsiBats cMbicha [Iepuoaunyeckoro 3akona /[.1. Menneneesa

N ucnonp30Bath €ro s XapaKTE€PUCTUKA XUMHUYECKUX 3JIEMEHTOB U UX
COEMHEHUH 10 ITOJIOKEHUIO 3JIEMEHTOB B niepuoandeckon cucreme /. 1.
MenpeneeBa 1 0COOEHHOCTSIM CTPOEHHUS UX aTOMOB;

1.5

JleMOHCTpHpOBaTh MOHMMAaHWE 3aKOHOMEPHOCTEHW H3MEHEHHUsSI CBOWCTB
XMMUYECKHUX 3JIEMEHTOB (paguyc aToMa M 3JIEKTPOOTPHULATEIBHOCTE) U
o0pa3yeMblX HMH TPOCTBIX M CIOXHBIX BELIECTB (BOJOPOJIHBIX
COCIMHEHUH, BBICHIMX OKCHIOB W THJAPOKCHUIOB) MO TepuUoJaM U
rpynmnaMm [lepmoanueckoil cHCTeMbl XUMHUYECKHX 3ieMeHToB J[.U.
MeHpeneeBa;

1.6

XapakrtepuzoBath ob0mue cBoiictBa MetauioB  |A—IIA  rpymnm,
MEPEeXOIHBIX METAJIOB - MEIH, IIUHKa, kene3a, HemeTtauioB IVA-VIIA
TPy 10 UX TOJOXKEHUIO B [lepruondeckoil cucTeMe XUMHYECKUX
anemenToB J[.1. MenneneeBa u 0COOEHHOCTSIM CTPOCHUS UX aTOMOB

1.7

Onpenensitb BUABI XUMHUYECKOW CBSI3M B TPOCTBIX M CIOXHBIX
BELIECTBAX: MOHHOM, KOBAJIEGHTHOW (HETIOJISIPHOM M MOJIIPHON, TOHOPHO-
AKIETITOPHOH ), METAJUTMYECKOM, BOJIOPOHOM;

1.8

Ornpenensars CTeneHb OKUCIEHUS U BAIECHTHOCTh XUMUYECKHUX JIEMEHTOB
1o (hopmynaM MPOCTHIX U CIIOKHBIX BEIIECTB

1.9

Ha ocHOBaHUY XUMHUYECKOUW (POPMYIIBI BEHIECTBA OMPEACIATh THIT
KPUCTAUIMYECKOM  PEMIETKH: aTOMHOM, MOJIEKYJISIPHOM, HOHHOM,
METAJLINYECKOMN




1.10

Ha ocHoBe Ki1accH(UKAIMOHHBIX YCTaHABIMBATh MPUHAJICKHOCTD
XHMUYECKOW PEaKIIUM K OJJHOMY W3 OCHOBHBIX THIIOB:
— Peakmuu coenuHeHus, pa3oKeHUs, 3aMEIICHHS 1 OOMEHa;
— DK30TepMHYECKHUE W YHIOTEPMUIECCKHUE;
— OKHCIUTEIHHO-BOCCTAHOBUTEIbHEIE H, MIPOTEKAIOIINE 0e3
H3MEHEHHS CTENIEHH OKHMCIIEHHUS

1.11

OOBACHATH 3aBUCUMOCTb CKOPOCTH XMMHUYECKOW PEAKIIMU OT Pa3IMYHbIX
(dakTOpoB: TemIeparypbl, KOHLEHTpallUW, IUIOLaJd IOBEPXHOCTU
COIPUKOCHOBEHMSI pearupyrouux BELECTB, KaTaIN3aTopa;

1.12

[Tporno3upoBaTh HalpaBje€HHE CMELICHUS XUMHUYECKOIO paBHOBECHUS
00paTHMbIX XUMHUYECKHUX peaklMii, ncnoap3ys npasuio Jle-Illarense;

1.13

CocTaBiiTh YpaBHCHUA SHCKTPOJH/ITI/I‘-ICCKOI\/JI JUCCOMAIIH,

1.14

CocCTaBIsITh MOJICKYJIIPHOE, ITOJTHOE U COKPAIIEHHOE HOHHOE ypaBHEHUE
peakiuu oOMeHa

1.15

OnpenensaTs cpeay BOJHOTO pacTBOpa cojiei 1o ux ¢popmymnam;

1.16

CocTaBiaTh ypaBHEHHUS! OKHUCIUTEIIBHO-BOCCTAHOBUTEIBHBIX PEAKIIUHN 110
NPENJIOKCHHBIM ~ CXE€MaM  PEaKIUH;, ONPEAeNATh OKHUCIUTEIb H
BOCCTAHOBUTEIIb;

HEOPT'AHUYECKASA XUMUA

2.1

VYuuThpiBas KayeCTBEHHBI COCTAaB BELIECTB YCTAHABIMBATh MX
MIPUHAJICKHOCTh K ONpenenéHHOMY Kiaccy (Tpynme) HEOPraHMYeCKUX
COCIMHCHUI: TPOCTHIC BEIIeCTBA (METAJUIbI U HEMETAUIbl) M CJIOKHBIC
BeIeCTBA (OKCHUIBI, THAPOKCUIBI, BOJOPOIHBIC COSTUHEHUS, COJIH )

2.2

HazbiBaTh M3yueHHBIC BEIIECTBA MO TPUBUAIBHON HIIM MEXTyHAPOTHOM
HOMEHKJIAType

2.3

OnuceiBaTh M MOJATBEPXkJaTh  yPaBHEHHUSMH  COOTBETCTBYIOLIMX
XUMHYECKHX PEaKIUH XapaKTepHblE XWMHYECKHE CBOHCTBA IMPOCTHIX
BemecTB — MeTtauioB (IA—IIIA rpynn, mepexoJHbIX METauloB - MEAH,
IIHKA, XpoMa, xere3a), HemetawioB (IVA-VIIA rpymm) no ux
MOJIOKEHUI0O B TEPUOJUYECKOM CHCTeME  XUMHUYECKHUX  DJIEMEHTOB
JI.W. MenneneeBa u 0COOCHHOCTSIM CTPOCHUSI UX aTOMOB;

2.4

OnucelBaTh M NOATBEPXKAAThb  YPABHEHUSIMH  COOTBETCTBYIOIUX
XUMHYECKUX PEaKIMA XapaKTEepHble XUMHUYECKHE CBOMCTBA OKCHUJOB:
OCHOBHBIX, aM()OTEPHBIX, KUCIOTHBIX, HECOJIEO0Pa3yIONIHX;

2.5

OmnuceiBaTh W MOATBEPXKAATh  YPABHEHUSMH  COOTBETCTBYIOIIMX
XUMUYECKUX PEAKLUM XapaKTepHbIE XUMUYECKHUE CBOMCTBA OCHOBAaHUM U
aM(bOTEepHBIX THJIPOKCHJIOB

2.6

OnucelBaTh M NOATBEPKAATh  YPABHEHUSMH  COOTBETCTBYIOLIMX
XUMHYECKHUX PEaKIUN XapaKTEPHbIE XUMUYECKHE CBOWCTBA KUCIIOT

2.7

OnucelBaTh YW NOATBEP)KIaTb  yYPaBHEHUSMHU  COOTBETCTBYIOIIMX
XUMHYECKUX pEaKIHM XapaKTepHbIE XUMHUYECKHE CBOWCTBA COJICHU:
CPEIHMX, KUCIIBIX, OCHOBHBIX; KOMIUIEKCHBIX (Ha MpHUMEpe COeIMHEHUN
ATIOMUHUS U LIUHKA).

2.8

CocTaBneHUs] ypaBHEHHI peakuid, MOATBEPKAAOIINE CYIIECTBOBAHUE
TEHETHYECKOH CBSI3U MEXK/y BELIECTBAMH Pa3IMYHbIX KJIACCOB

METO/IbI IO3HAHUSA B XUMHUHU. XUMUA U ) KU3HDb

3.1

ITornmats CYIIHOCTh M HAa3HAYCHUC HAYUYHBIX METOJA0B HMCCICIOBAHUIA
BCIICCTB U XUMHNYCCKHNX peaKum‘/'I;




3.2

[TnanupoBaTh MpPOBEICHHE XUMHUYECKOTO SKCIEPUMEHTA IO TMOTY4YECHUIO
M Paclo3HAaBaHMIO BAXHEUIIMX HEOPraHWYECKUX U OPraHMYECKHX
COE/IMHEHUH C Y4eTOM HPUOOPETEHHBIX 3HAHUH O TpaBHiIax 0e30mMacHON
paboThI ¢ BEIIECTBAMHU B JIAOOPATOPUH U B OBITY




3.3

Pacnio3HaBaTh ONBITHBIM ITYTEM BELIECTBA IOCPEACTBOM IPOBEICHUS
KAueCTBEHHBIX PEaKLMi Ha MOHBI, HA XapaKTEpHBbIE I'PYyNIbl aTOMOB, B
TOM YHciie (PYHKIIMOHAIBHBIE TPYIIIbI, ONPEACISIONINE TPUHAIC)KHOCTh
K ONpe/IeJICHHOMY KJIacCy/TpyIIe BEeIleCcTB;

3.4

CrnenoBaTh MpaBWJIaM HarpeBaHMsl BEIIECTB M TPABWIIAM DPa3CIICHHS
cMecen

3.5

CrnenoBarh mpaBuiIaM pabOTHI ¢ BEIIECTBAMU: KHCIOTAaMH U IIEIOYaMH,
COJISIMU, TOPIOYUMH BEILIECTBAMU, MPOIYKTaMH OBITOBOM XUMHH B
COOTBETCTBUU C MHCTPYKLUSIMH 110 BBHITTOJIHEHUIO XUMHUUECKUX OIBITOB

3.6

CrnenoBath npaBuiIaM OKa3aHUs JOBpaueOHON MOMOIIYU MOCTPaaBIINM
OT HEYMEJIOT0 OOpallleHHs C OPraHMYEeCKUMU BEIECTBAMHU

3.7

XapaKTepI/BOBaTL 06H_[I/Ie HAay4HBIC IIPUHIAIIBI XUMHNYCCKOI'O
IMpOU3BOJACTBA Ha IMPUMCPEC IMMPOMBIINIJICHHOI'O TIIOJYUYCHUA aMMHAKa,
CCpHOﬁ KHUCJIOTHI, ITPOMBIIIJICHHBIX croco0oB MMOJIYYCHHA MCTAJIJIOB

3.8

HpOFHO?,I/IpOBaTI) BO3MOKHBIC HETAaTUBHBIC 3KOJIOI'MYCCKUE ITOCIICACTBHA,
00yCIIOBJICHHBIE HETPAMOTHBIM HCIIOJIb30BAHUEM HEKOTOPBIX BEIIECTB U
HX CMECEH;

3.9

[IpoBoauTh pacueTsl MO XUMHYECKMM (opMynaM U YpaBHEHUSIM
peaKuuii:

3.9.1

Maccsl BemecTBa WIM 00beMa TIa30B [0 M3BECTHOMY KOJMYECTBY
BEIIIECTBA, Macce WM 00beMY OJHOTO U3 YYACTBYIOIIMX B pEaKIUH
BEIIECTB;

3.9.2

Macchl (00beMa, KOJTMUYECTBA BEIIECTBA) MPOIYKTa PEAKIIMU, €CIIH OJTHO
W3 BEIIECTB JaHO B BHJIE PACTBOpa C OINPENEICHHOW MAacCOBOM JOJCH
PacTBOPEHHOTO BEUIECTBA

3.9.3

OOBEeMHBIX OTHOIIICHUM Ta30B IMPpU XUMHUYCCKHUX PCAKIUAX

3.9.4

Tennooro s¢¢exra peakium;




TEMATHYECKOE INTAHUPOBAHHUE
10 KJIACC

KounyecTBO 4acoB DJIeKTPOHHbBbIE
HanmeHoBaHue pa3/iesioB U TeEM uudposbie
Ne i/ P Konrpoabnsie IIpakrHyeckue (upp )
MPOrpamMMbl Bcero o0pa3oBaTesIbHbIE
padoThI padoTsbI
pecypchbl
Paszgea 1. TeopeTudeckue 0CHOBBI OPraHUYeCKOH XUMUM
[Mpenmer oprannueckoit xumuu. Teopust https://m.edsoo.ru/00ade104
1.1 CTPOCHHSI OPraHMYCCKUX COCAUHCHUH A. 3 0 0 https://m.edsoo.ru/00ade104-
M. Bytieposa list/5-himija
Hroro no pazneny 3
Paznea 2. Yraesogopoasl
https://physicon.ru/eor-list/5-
2.1 IIpenenbHbIE YIIIEBOAOPOIBI — AJIKAHBI 2 0 0 . p" DY
himija
99 HenpenenbHbie yriaeBOIOPOIbI: ATKEHBI, 5 0 1 https://physicon.ru/eor-list/5-
' aJKaJIUeEHb], AIKUHBI himija
https://physicon.ru/eor-list/5-
2.3 Apomatrndeckue yriieBoI0pO Ikl 2 0 0 . p" By
himija
24 [TpuponHbIE HCTOYHUKH YTIEBOIOPOIOB 3 1 0 https://physicon.ru/eor-list/5-
' U UX IepepadboTKa himija
Hroro 1o pasneny 13
Paznen 3. Kuciiopoacoaep:xkamnue oprannyeckue coenHeHust
https://physicon.ru/eor-list/5-
3.1 Crupter. @enon 3 0 0 . p" DY
himija
3.2 Anpaerunsl. KapOoHOBBIE KUCTOTHI. 7 0 1 https://physicon.ru/eor-list/5-
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Crnoxuble 3¢upbl

himija

https://physicon.ru/eor-list/5-

3.3 VrieBoasl 3
himija
Hroro mo pazueny 13
Pa3znea 4. A3oTconeprxaiye opraHudecKkue coe{uHeHust
4.1 Amunbsl. AMUHOKHUCIIOTEL. benku 3 thp.s.://physwon.ru/eor-l|st/5-
himija
Htoro no pazneny 3
Pa3pnen S. BeicokomoJieKy/IsipHbIE COeAUHEHUSA
https://physicon.ru/eor-list/5-
5.1 IInacrmaccel. Kayayku. Boiokna 2 ) p" DY
himija
Hroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB I10 34
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11 KJIACC

KoJunyecTBO 4acoB DJIeKTPOHHbBbIE
HaumeHoBaHue pa3iejioB H TeM uudgpoBbIe
Ne n/m P Konrpoabnsie IIpakruueckue (ipp )
NPOrpamMMblI Bcero o0pa3oBaTejibHbIE
padoThI padoTsbI
pecypchl
Paszgea 1. Teopernueckue 0CHOBbI XUMUM
Crpoenue atomoB. [lepuogudeckuii 3aK0H
1.1 u [leproauueckas CHCTEMa XMMHUYECKHX 3 0 0 https://lesson.edu.ru/04/11
anemenToB 1. 1. Menaeneena
C .M S
1.2 TPOCHHE BEMIeCTRa. MHOroobpasue 4 0 0 https://lesson.edu.ru/04/11
BEILECTB
1.3 XUMUYECKUE pEeaKIIun 6 1 1 https://lesson.edu.ru/04/11
Hroro o pasneny 13
Pa3nen 2. Heoprannuyeckasi xumust
2.1 Merassl 0 1 https://lesson.edu.ru/04/11
2.2 Hemeramnel 1 https://lesson.edu.ru/04/11
23 CBsI3b HEOPTAaHUYECKUX U OPTaHUIECKUX ) 0 0 https://lesson.edu.ru/04/11
BEILECTB
Hroro no paszneny 17
Pazaen 3. Xumus u :Ku3Hb
3.1 XUMHSA U KU3HD 4 0 0 https://lesson.edu.ru/04/11
Uroro no pazgeny 4
OBUIEE KOJIMYECTBO YACOB I10 34 5 3

I[TPOT'PAMME




INOYPOYHOE IIVTAHUPOBAHUE

10 KJIACC
N KosunyecTBo 4acoB Jlara JIeKTPOHHBbIE HU(POBHIE
, Tema ypoxa Konrpouabnsie IIpakrnyeckue oOpaszoBaTe/bHbIE
n/n Bcero U3YYEeHUS
padoTbI padoThbI pecypcsl
IIpeamer oprann4ecKko XUMuH, €
1 BO3HHKHOBCHUE, Pa3BUTHE 1 0 0 https://m.edsoo.ru/00ade104
3HAYCHHE
T
cOPI CTpf) CHIVT OPTAHITACCIE. https://m.edsoo.ru/00ade104-
2 coenunennii A. M. byrieposa, eé 1 0 0 list/5-himiia
OCHOBHBIE TTOJIOKEHUS Hsto-himia
[IpencraBnenue o knaccudukanuu
OPTAMIHCCIIY BELLECTD. https://physicon.ru/eor-list/5-
3 Homenknarypa (cucremMatuyeckas) 1 0 0 himiia
Y TPUBHUATHHBIC HA3BAHUS
OpPTaHUYECKUX BEIIECTB
4 AJIKaHBI: COCTaB M CTPOCHHUE, 1 0 0 https://physicon.ru/eor-list/5-
TOMOJIOTHUECKHUH PsijT himija
5 MeraH u 3TaH — MpoCTenIIne 1 0 0 https://physicon.ru/eor-list/5-
MIPEJICTAaBUTEIH aJTKaHOB himija
5 AJIKEHBI: COCTaB M CTPOCHHUE, 1 0 0 https://physicon.ru/eor-list/5-
CBOHCTBa himija
3 — . .
THHeHVH MpOTHICH https://physicon.ru/eor-list/5-
7 IIPOCTEMNIINE TPEICTABUTENN 1 0 0 -
himija
AJIKEHOB
g [Mpaktrueckas padora Ne 1. 1 0 1 https://physicon.ru/eor-list/5-

((HOqueHHe OTUJICHA U U3YYCHUC

himij

:
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€r0 CBOICTB»

Aunkanuenbl. byranuen-1,3 u

https://physicon.ru/eor-list/5-

9 Metmnoyraauen-1,3. [lomydaenue himija
CHHTETHYECKOTO KaydyKa U PE3HHBI
AJIKUHBI: COCTaB U OCOOCHHOCTH
10 CTPOEHUS, TOMOJIOTHYECKUN PSII. https://physicon.ru/eor-list/5-
ANCTHICH — IPOCTEHIINI himija
[PE/ICTABUTEIh AJIKHHOB
1 BbrurciieHus mo ypaBHEHHUIO https://physicon.ru/eor-list/5-
XMUMHAYECKON pEaKIiuu himija
12 ApeHbl: GEH30I1 U TOIYOII. https://physicon.ru/eor-list/5-
TokcuyHOCTH apeHOB himija
Fenerireckas cessk https://physicon.ru/eor-list/5-
13 YTIICBOIOPOIOB, IPHHAIICIKAIINX K -~
himija
Pa3IMYHBIM KJIaccam
[TpupoaHbIC HCTOYHUKU
14 YTJIEBOJJOPO/IOB: MIPUPOAHBIN Ta3 U https://physicon.ru/eor-list/5-
MOy THBIE HEPTSHBIE Ta3bl, HEYTH U himija
MIPOJYKTHI €€ nepepadoTKu
[TpupoaHbIC HCTOYHUKU
15 YTJIEBOJJOPO/IOB: MIPUPOAHBIN Ta3 U https://physicon.ru/eor-list/5-
MOy THBIE HEPTSHBIE Ta3bl, HEYTH U himija
OPOJYKTHI e€ mepepadoTKH
16 KonrtponbHas pabota no pasaeny https://physicon.ru/eor-list/5-
«YTIIeBOAOPOIBD) himija
Hperemitbe OHOATOMHEIE https://physicon.ru/eor-list/5-
17 CIUPTBI: METAHOJ U 3TAHOJI.

Bonopoanas cBsizb

himija
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MHOroaroMHsbI€ CIIMPTHI:

https://physicon.ru/eor-list/5-

18 .
ATUJICHTJIMKOJIb U TIUIEPUH himija
deHoI: cTpoeHnEe MOJIEK , . .
HOI: CTPOCHHE MOIICKYIHL https://physicon.ru/eor-list/5-
19 ¢buznvecKre 1 XUMHUECKUE L
. himija
CBOWCTBA, IPUMECHCHUE
20 Anpaeruasl: GopMaibIerua u https://physicon.ru/eor-list/5-
aneranpaerua. AueTod himija
0) . .
AHOOCHOBHRIC HIPSACIILHBIC https://physicon.ru/eor-list/5-
21 KapOOHOBBIE KUCIIOTHI: MypaBbUHAS himiia
U yKCyCHas
[IpakTrueckas pabora Ne 2. . .
P . P . https://physicon.ru/eor-list/5-
22 «CBoiicTBa pacTBOpa YKCYCHOM himiia
KHCJIOTBI» I
CreapuHoBas ¥ OJICMHOBAs . .
P https://physicon.ru/eor-list/5-
23 KHCIIOTBI, KaK IIPEJICTaBUTENN himiia
BBICIIINX KapOOHOBBIX KHCIIOT Al
MpEl1a KaK COJIH BBICIINUX . .
https://physicon.ru/eor-list/5-
24 KapOOHOBBIX KHCIIOT, X MOIOLIEe himiia
JeiicTBHe nimija
CrnoxxHbIe 2(DUPHI KaK MPOU3BOTHBIC . .
$up P A https://physicon.ru/eor-list/5-
25 KapOOHOBBIX KUCIOT. ['uaponus himiia
CIIOKHBIX 3(pUpOB
26 XKupsl: ruaponn3, npuMeHeHuE, https://physicon.ru/eor-list/5-
OuosIornvecKas poJib KHUPOB himija
VYTaeBoasl: COCTaB,
97 kinaccudukanus. Baxueiiue https://physicon.ru/eor-list/5-

IIPEJCTaBUTEIIN: TIIHOKO03a,
¢bpykTo3a, caxaposa

himij

g
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Kpaxman u nemnrosnosa kak

https://physicon.ru/eor-list/5-

28 1 )
IIPUPOIHBIC ITOJIUMEPHI himija
K 0 . .
OHTPOIILHAZA paboTa MO pasiety https://physicon.ru/eor-list/5-
29 «Kucnopoaconepxaiiue 1 .
himija
OpPraHUYECKUE COEIMHEHHS»
https://physicon.ru/eor-list/5-
30 AMUJHEBI: METHJIAMUH U aHUJINH 1 . ..
himija
AMHHOKHCIIOTHI Kak aM(pOTEpHBIE
31 OpraHUYeCKUe COCIUHCHHMS, UX 1 https://physicon.ru/eor-list/5-
OMOJIOTMYECKOE 3HAUYCHHUE. himija
IlenTuasl
39 benku xak npupoHbIe 1 https://physicon.ru/eor-list/5-
BBICOKOMOJIEKYJISIPHBIE COSTUHEHUS himija
33 OCHOBHBIE TOHATUS XUMHUHA 1 https://physicon.ru/eor-list/5-
BBICOKOMOJICKYIISIPHBIX COCTMHEHUI himija
OCHOBHBIE METO/BI CHHTE3A
34 BBICOKOMOJIEKYIISIPHBIX 1 https://physicon.ru/eor-list/5-
coeguuennii. ITnactmaccel, himija
Kay4yKH, BOJIOKHA
OBIIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoanuecTBo 4acoB

KoHnTpoJbHbie

Bcero
padoThI

IIpakTH4eckue
padoThI

JIeKTPOHHBbIE HU(POBHIE
oOpa3oBaTe/ibHbIE

pecypchl

JlaTa
H3y4eHust

XUMHWYECKHUH DJIEMEHT. ATOM.
DJeKTpoHHas: KOH(PUTYypanys aTOMOB

[lepuoauueckuii 3aKOH U
[lepuoauueckas cucrema
XUMHYECKHX 31eMeHTOoB /JI. 1.
MenpeneeBa, UX CBSI3b C
COBPEMEHHOM TEOpUEH CTPOEHUS
aToOMOB

3aKOHOMEPHOCTH U3MEHEHUS CBOWCTB
XUMUYECKHUX DJIIEMEHTOB M UX
COEIMHEHUH 1O TPYIIaM U
nepuoiaM. 3Ha4CHHE
MEePUOIUYECKOT0 3aKOHA U CUCTEMBI
XUMHYECKHX 3jieMeHToB [[. 1.
MenieneeBa B pa3BUTHU HAyKU

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11

CtpoeHue BeriecTBa. XuMudeckas
CBA3b, eé BUAbBI; MEXaHU3MbI
00pa3oBaHus KOBAJICHTHOM CBSI3H.
Bonopoanas cBs3b

BaneHTHOCTb.
DNEeKTPOOTpULIATENbHOCTh. CTENEeHb
okncienns. Bemecrsa
MOJIEKYJIIPHOTO ¥ HEMOJICKYJIIPHOTO
CTPOCHUS

https://lesson.edu.ru/04/11

https://lesson.edu.ru/04/11




IIonsatue o AUCIICPCHBIX CUCTCMAX.
HctunHBIC N KOJUIOWOHBIE PACTBOPBLI.
MaccoBas A0JI1 BEICCTBA B paCTBOPEC

https://lesson

.edu.

ru/04/11

Knaccudukanus 1 HOMEHKIATypa
HEOPraHUYECKUX COCIMHEHUN.
I'enernueckas cBsA3b HEOPraHUYECKUX
BEILECTB, Pa3JIUYHBIX KJIACCOB

https://lesson

.edu.

ru/04/11

Kiaccudpukanus XuMHIecKux
peaKkIuil B HEOPraHUYECKON 1
OpraHUYECKON XUMHUH. 3aKOH
COXpaHEHHUs MacChl BELIECTB; 3aKOH
COXpaHEHHUs U IPEBPAICHHS SHEPTUU
PU XUMHYECKHUX PEaKIMIX

https://lesson

.edu

.ru/04/11

10

11

12

13

CxopocTtb peakuuu. OOpaTumbie
peakuuu. XuMHU4YECKOE paBHOBECUE

[TpakTnyeckas padora Ne 1.
«BnusHue pa3nnyHbIX (PaKTOPOB HA
CKOPOCTh XUMHUYECKOH PEaKIIim»

DNEKTPOTUTHYECKAs TUCCOLIUAITHS.
[TonsiTrie 0 BOJOPOIHOM MOKa3aTene
(pH) pactBopa. Peakiiuu HOHHOTO
obmena. ['uaponn3 opraHuyecKux u
HEOPTaHMYECKUX BEIICCTB

OKHCIUTENBHO-BOCCTAHOBUTEIIHBIE
peakuuu. [TonsTre 00 >nekTponuze
pacIuIaBoB U pacTBOPOB COJIEM

KoHnTtposbHas paboTa mo pa3aeny
«TeopeTndyeckue OCHOBBI XUMHID)

https://lesson

https://lesson

https://lesson

https://lesson

https://lesson

.edu.

.edu.

.edu.

.edu.

.edu.

ru/04/11

ru/04/11

ru/04/11

ru/04/11

ru/04/11




14

15

MeTtamisl, uX IOJIOKEHHE B
[lepuoauueckoii cucteme
XHUMHYECKHX dj1eMeHToB 1. 1.
MenaeneeBa u 0COOEHHOCTH
cTpoeHust atoMoB. O061IHIe
(du3nUYeCcKre CBOMCTBA METAILIOB

Cr1aBbel METAJLIOB.

DIIEKTPOXUMUYECKUN P
HANPSDKEHUN METalIOB

https://lesson

https://lesson

.edu.

.edu.

ru/04/11

ru/04/11

16

XHUMHUYECKHE CBOMCTBA BAXKHEHIIINX
METaJUIOB (HATPHH, KT, KaTbIUH,
MarHui, aJIlOMUHUN) U X
COCIMHEHUN

https://lesson

.edu.

ru/04/11

17

18

19

XUMUYECKUE CBOMCTBA XpoMa, MEIU
U UX COSTUHEHUN

XHUMHYECKHE CBOMCTBA IIUHKA,
JKene3a U UX COSAUHEHUN
[TpakTryeckas padora Ne 2.

"PelieHne sKkCiepUMEHTANIBHBIX 3a7a4
o teme «MeTab"

https://lesson

https://lesson

https://lesson

.edu.

.edu.

.edu.

ru/04/11

ru/04/11

ru/04/11

20

HemeTtamnel, MX OI0KEHHE B
Ilepronnueckoit cucreme
XUMHYECKHX deMeHToB /1. H.
MenzeneeBa u 0COOCHHOCTH
CTPOEHHUS aTOMOB

https://lesson

.edu.

ru/04/11

21

®u3nyeCcKue CBOMCTBA HEMETAILIOB.
AmoTponusi HeMeTauioB (Ha
npuMepe KUCIoposa, cepsl, hocdopa
U yIJIepoJia)

https://lesson

.edu.

ru/04/11




22

XUMHYECKHE CBOMCTBA TAJIOTCHOB,
Cepbl U UX COCMHEHU

https://lesson

.edu.

ru/04/11

23

24

XuMHYeCKHe CBOMCTBA a30Ta,
docodpa u UX coeTMHCHUN

XUMHYECKUE CBOMCTBA yIiiepoJa,
KPEMHUS U UX COCIUHEHUM

https://lesson

https://lesson

.edu.

.edu.

ru/04/11

ru/04/11

25

[IpuMeHeHne BaKHEUIINX
HEMETAJUIOB U UX COCIMHEHUN

https://lesson

.edu.

ru/04/11

26

O00011IeHNE U CHCTEMATH3aLIH
3HaHUM 110 TeMe «HemeTanabe.
Brruucnenus mo ypaBHEHUSIM
XUMHYECKUX PEeaKUui U
TEPMOXHUMHUYECKHUE PACUETHI

https://lesson

.edu.

ru/04/11

27

28

29

[IpakTrueckas padora Ne 3.
«Pemenne 3kCrepuMeHTaIbHbIX
3aga4 no reMe "Hemeramier"y»
KonTponbhas pabota mo Temam
«Mertannel» u «HeMeTanab
Heopranuueckue u opranndeckue

KHUCJIOTHI. HeOpI‘aHI/I‘-IeCKI/Ie u
OpTraHU4YC€CKUC OCHOBAHUA

https://lesson

https://lesson

https://lesson

.edu.

.edu.

.edu.

ru/04/11

ru/04/11

ru/04/11

30

AMdoTepHbIe HeOpraHUYECKHe U
OpraHUYECKHUEe COCTUHEHUSI.

I'enernueckas cBs3b HCOPraHNYCCKUX

" OPraHnvYCCKUX BCIICCTB

https://lesson

.edu.

ru/04/11

31

POJ'IL XNUMHUU B O6€CH€'—ICHI/II/I
9KOJIOTHYECKOH, SJHEPTeTUICCKON U
MUIIEBON 0€30MaCHOCTH, Pa3BUTHH

https://lesson

.edu.

ru/04/11




MCOUILIMHBI

[IpencraBnenus 00 0OMUX HAYYHBIX

32 NPUHIUITAX POMBIIUICHHOT'O 1 https://lesson.edu.ru/04/11
HOJTYYEHHST B)KHCHIIIMX BEIIECTB
33 YeloBEK B MUPE BELIECTB U 1
MaTepUaoB
34 XUMUS 1 30pPOBbE YETIOBEKA 1 https://lesson.edu.ru/04/11
OBIIEE KOJIMYECTBO YACOB I10 34

[NPOTPAMME




YYEBHO-METO/IMYECKOE OBECHEYEHUE OBPA30BATEJIBLHOI'O
MPOLIECCA
OBSI3ATEJILHBIE YUEBHBIE MATEPHUAJIBI 1J151 VYEHUKA

* Xumus, 10 kinace/ Pynsuruc I'.E., ®enpaman @.I°., AkunonepHoe o6mectBo «3narenscTBo

((HpOCBeH_IeHI/Ie»

METOANYECKHUE MATEPHUAJIBI IJISA YUYUTEJIA
l'apa H. H.

Xumus. Ypoxku B 10 kiacce : yueb. mocodue ams
obmeobpasosar. opranusanuii / H. H. 'apa. — 2-e u3n.,

nepepad. — M. : IIpoceemenne, 2015.

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETU UHTEPHET

B cootBerctBuu ¢ ®enepanbubiM nepeuneM JOP ot 02.08.2022 Ne653






