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INOACHUTEJIBHASA 3AIIMCKA

[IporpammMa MO XMMHM Ha YpPOBHE CpEeIHETro o0Iero ooOpa3oBaHUs pa3paboTaHa Ha OCHOBE
®enepanpHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 o6pazoBanun B Poccuiickoit deneparumny,
TpeOOBaHUI K pe3ylbTaTaM OCBOCHHA (enepaabHOi 00pa30BaTENbHOM MPOTPaMMBI CPEIHEr0 OOIIEeTo
obpazoBanus (POIl COO), mpexncraBieHHbix B DenepaabHOM TOCYJApCTBEHHOM 00pa30BaTEIbHOM
crangapte COO, ¢ yuérom KoHuenmuu npenojaBaus y4eOHOTO mpeaMeTa «XuMus» B 00pa3oBaTeIbHBIX
opranuzanusx Poccuiickoii @enepanuy, peaau3ylONMX OCHOBHBIE 00pa3oBaTelbHBIC IMPOTPAMMBI, H
OCHOBHBIX MOJ0KeHUH «CTpareruu pazpuTus BocnuTanus B Poccuiickoit @enepanuu Ha niepuoa g0 2025
rona» (Pacnopspkenue [IpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOMOB K pa3pabOTKe MHpOrpamMMbl IO XHMHUH, K ONpEIeNeHHI0 oOuleld cTpareruu
00y4eHHs, BOCIIUTAHHUS M Pa3BUTHs O0YYAIOUIMXCS CpeACTBaMHU ydeOHOro mpeameta «Xumus» ans 10-11
KJaccoB Ha 0a30BOM ypOBHE COCTAaBWIM  KOHIeNnTyaidbHble mnojoxenus PIOC COO o
B3aUMOOOYCIIOBIIEGHHOCTH LI€JeH, COAEp)KaHMs, pe3yJbTaToB oOO0ydeHHs U TpeOOBaHUH K YPOBHIO
IIOJITOTOBKH BBIITYCKHUKOB.

Xumuueckoe oOpa3oBaHHE, TOJYy4aeMOE€ BBITYCKHUKAMU 00I1e00pa30oBaTeIbHON OpraHu3allH,
SBJIETCS. HEOTHEMJIEMON YaCThIO0 UX 00pa3oBaHHOCTU. OHO CIIY>KUT 3aBEPILAIOLIUM ITAllOM peain3aliy Ha
COOTBETCTBYIOLIIEM €My 0a30BOM YpPOBHE KJIIOUEBBIX LEHHOCTEH, MNPHUCYIIUX ILEJOCTHOW CHUCTEMeE
XMUMHUYECKOro 00pa3oBaHMs. OTH IIEHHOCTH KacaloTCs IO3HAHUS 3aKOHOB HPUPOJBI, (hopMupoOBaHMS
MHUPOBO33PEHUSI U OOIIEH KyJIbTYphl YeJOBEKa, a TAaKKe HIKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K
CBOEMY 3[I0pPOBBIO U IPUPOJHON cpeze. Peanusyercs xumudeckoe oOpa3oBaHHE 00YyYarOIIMXCS HA YPOBHE
cpeaHero oOmiero odpa3oBaHUs CPEJACTBAMHU YYEOHOro npenMera «XHUMHs», COAEp)KaHUE M IOCTPOEHUE
KOTOPOIO OIpe/iesIeHbl B IpOrpaMMe MO XMUMHUU C Y4ETOM CHEHU(PHUKM HAayKHM XUMHM, €€ 3HAYCHHs B
MO3HAHUU TIPUPOJIBI U B MAaTEPUATBHOM XKU3HU OOILIECTBA, a TAKXKe C YYETOM OOLIMX IIeJIel ¥ MPUHIUIIOB,
XapaKTEepU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBbI cpenHero ooOuiero obpasoBanus B Poccuiickoit
denepanuu.

XuMHsT Kak 3JEMEHT CHCTEeMbl €CTEeCTBEHHBIX HayK Hrpaer ocoOyro pojib B COBPEMEHHOMH
IUBWIN3ALUU, B CO3JaHMM HOBOM 0a3bpl MaTepHaJbHOM KylnbTyphl. OHa BHOCHUT CBOW BKJIaJ B
(GopMHpOBaHHE PpALMOHATIBHOTO HAYYHOTO MBIIIJIEHUS, B CO3JaHHE IEJOCTHOIO IMpEACTaBIeHUs 00
OKpY’KaIOIlleM MHUpPE KaK O €IMHCTBE MPUPOJBI U YeJOBEKa, KOTopoe (opMUpYETCS B XMMHHM Ha OCHOBE
IIOHMMAaHHs BELIECTBEHHOI'O COCTaBa OKPY)KAIOIIEr0 MHUPA, OCO3HAHUS B3aMMOCBA3M MEXKIY CTPOCHHEM
BEIIECTB, UX CBOMCTBAMHU M BO3MOKHBIMU OOJIACTSIMU TPUMEHEHHUS.

TecHo B3aMOJEHCTBYS C IPYrUMH €CTECTBEHHBIMU HayKaMH, XMMHUsS CTala HEOTHEMJIEMOM YacThIO
MHUPOBOM KYyJbTYpbl, HEOOXOIUMBIM YCIOBHEM YCIEIIHOTO TPyJAa U JKU3HHM KaKIOro 4ieHa oOIIecTBa.
CoBpeMeHHas XMMUs KaKk HayKa CO3MJIaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTUH HaIpaBjeHA Ha peleHHe
r700aNbHBIX MPOOJeM YCTOMYMBOIO DPAa3BUTHUS YEIIOBEUECTBA — CHIPEBOM, SHEPreTHYEeCKOH, MHIIEBOH,
9KOJIOTMUYECKOH 0€3011aCHOCTH U OXPAaHBbI 3710POBbSL.

B cooTBercTBHUM ¢ OOmMMMH LENSIMU M TMPUHIMIIAMU CPEIHETO O0IIero oOpa3oBaHUs COACpP)KAHUE
npeamera «Xumus» (10—11 knaccel, 6a30BbIil YpOBEHb M3YyUEHHs) OPUEHTHPOBAHO NMPEUMYILECTBEHHO Ha
OOIIEKYJIBTYPHYIO MOJATOTOBKY OOYyYaromuXcsi, HEOOXOAUMYIO UM Il BBIPAOOTKHM MHMPOBO33PEHUECKUX
OpUEHTHPOB, YCIEIIHOTO BKJIIOYEHHUS B KM3Hb COI[MYMa, IPOJOJDKEHUS OOpa30BaHUS B Pa3IUYHBIX
001acTsx, He CBSI3aHHBIX HETIOCPEICTBEHHO C XMMHUEH.

CocTaBisOIUMHU TIpeaMeTa «XUMHUS» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas XUMHS» U
«O0mas 1 HeopraHUyecKass XUMHs», OCHOBHBIM KOMIIOHEHTOM COJIEpKAHUSI KOTOPBIX SIBJISIFOTCS OCHOBBI
0a30BOM HayKH: CUCTEMa 3HAHMN MO HEOPTaHWYECKOW XMMHHM (C BKJIIOUEHUEM 3HaHUH K3 oOIell XuMumn) u
oprannyeckoil xumun. dopMupoBaHUe JAHHON CUCTEMbl 3HAHUM NMpPHU M3y4EeHUU IpeaMeTa oOecreynuBaeT
BO3MOKHOCTh PACCMOTPEHUSI BCEr0 MHOT000pa3usl BEIIECTB HA OCHOBE OOIMX MOHSATHH, 3aKOHOB U TEOPUI
XUMUH.



CrpykTypa conepxkaHus KypcoB — «OpraHuueckas XumMusa» n «OOLas U HEOpraHUYecKass XUMUS»
copMHpOBaHa B IPOrpamMMe 110 XUMHUHU Ha OCHOBE CUCTEMHOIO MOJIX0/Ja K U3y4eHHI0 y4eOHOro MaTepuana
U 00ycloBlieHa HCTOPUYECKM OOOCHOBAHHBIM PA3BUTHUEM 3HAHUM Ha OINpPENEeNEHHBIX TEOPETUUECKUX
ypoBHsX. Tak, B Kypce OpraHM4eCcKOd XUMHUHU BELIECTBA PACCMATPHUBAIOTCS Ha YPOBHE KIIACCHYECKOU
TEOPUU CTPOCHHUS OPraHUYECKUX COCIMHEHUM, a TAaKK€ Ha YPOBHE CTEPEOXUMHUYECKHUX M IJIEKTPOHHBIX
IPEJCTaBICHUN O cTpoeHuu BeulecTB. CBeieHUs 00 M3yyaeMbIX B Kypce BELIECTBAX JAl0TCA B PA3BUTHH —
OT YIJIEBOAOPOAOB JO CIIOXKHBIX OMOJOTMYECKH aKTHBHBIX COCJMHEHUH. B Kypce opraHmdeckoil Xxumuu
MOJIy4YaloT pa3BUTHE CHOPMHUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 00pa3oBaHMs IEpPBOHAYAIbHBIC
IPEJCTABICHUS O XUMHUYECKOM CBA3M, KJIACCHU(PMKALMOHHBIX IPU3HAKaX BELIECTB, 3aBUCUMOCTH CBOICTB
BELIECTB OT UX CTPOEHUS, 0 XUMUYECKOU pEaKLnu.

[To HOBBIM YTJIOM 3peHUSs B IpeaMeTe «XUMHUs» 0a30BOTO YPOBHS pacCMAaTPUBAETCS M3YUCHHBIA HA
YpOBHE OCHOBHOTO 0OIIEro oOpa3oBaHMs TEOPETUYCCKUU Marepuayn U (aKTOJOTUYECKUE CBEICHUS O
BEIIECTBAX W XMMHUYECKOH peaknuu. Tak, B 4yacTHOCTH, B Kypce «OOmas M HeOopraHudeckas XHMHUS»
o0yJaroImuMcsl  IIPEJOCTaBIAETCS BO3MOYKHOCTh OCO3HaTh 3HAYEHHE IEPUOAMYECKOrO 3aKOHAa C
O0IIETEOPETUYECKUX M METOJIOJIOTHYECKUX TO3UIUH, ITy0Xe MOHATh HCTOPUUECKOE M3MEHEHHE (PYHKITHIt
ATOTO 3aKOHA — OT 0000MIaroIIEH 10 OOBACHSIOMEH U TPOTHO3UPYIOMIEH.

Envnas cucrema 3HaHMKM O BaKHEMIIMX BEIECTBAaX, MX COCTaBE, CTPOCHUHM, CBOWCTBAX W
IIPUMEHEHHUH, a TaKKE€ O XUMUYECKMX PpEaKUMsIX, HUX CYIHOCTH M 3aKOHOMEPHOCTSX NPOTEKaHHs
nomnonHserca B kypcax 10 u 11 ximaccoB anemMeHTamMH COAEp KaHMSI, UMEIOUIUMH KYJIbTYpPOJOTUYECKUI U
MIPUKJIAIHON XapakTep. DTU 3HaHUS CIIOCOOCTBYIOT IOHMMAHUIO B3aUMOCBSI3M XUMHHU C JPYTUMU HayKaMH,
packpbiBaloT €€ pojib B II03HABATENBHOM W NPAKTUYECKOH JEesATEITbHOCTH 4YeJOBEKa, CIIOCOOCTBYIOT
BOCIIUTAHHUIO YB)KEHUS K MPOLIECCY TBOPYECTBA B 00JACTU TEOPUM U NMPAKTUYECKUX MPUIIOKEHUNH XUMUHU,
MOMOTAIOT BBIITYCKHUKY OPMEHTHPOBATHCS B OOIIECTBEHHO M IMYHOCTHO 3HAYMMBIX MPOOIJIeMax, CBA3aHHBIX
C XMMHEH, KPUTUIECKN OCMBICIUBATh MH(POPMALUIO U MPUMEHATH €€ Uil MOTIOJHEHUS 3HAHWH, PEeIICHHS
MHTEJUIEKTYaJIbHBIX M 3KCIIEPUMEHTAIBHBIX HMCCIEI0BATENbCKUX 3a7ad. B 1menom copep:kaHue y4yeOHOro
npeamera «XUMHs» JaHHOTO YPOBHS H3Y4EHHUS OpHUEHTHPOBAHO Ha (opMupoBaHHE y OOy4aroluXcs
MHUPOBO33PEHYECKON OCHOBBI JJIsi TOHUMaHHUA (pumocockux uael, TaKUX Kak: MaTepUAIbHOE €IHHCTBO
HEOPraHMYECKOT0 U OPraHUYECKOro MUpa, 00yCIOBIEHHOCTh CBOIMCTB BELIECTB X COCTABOM M CTPOCHHEM,
MI03HABAEMOCTh NPUPOJHBIX SBJICHUN IMYTEM JKCIEPUMEHTA U PELICHHUs] IPOTUBOPEUYMM MEXIYy HOBBIMU
dakTaMM M TEOPETUYECKUMH MPEANOChIIIKAMH, OCO3HAaHHUE POJIM XUMHMHM B PELIEHUH HKOJIOTHYECKUX
mpo0ieM, a Takxke mpodsieM cOepeKeHUsT YHEPTETUUECKUX PECYPCOB, CHIPhS, CO3/IaHUS HOBBIX TEXHOJIOTHI 1
MaTepuasoB.

B mnnaHe pemenus 3amad BOCIMTAHMS, pa3BUTHS M COLMAIM3alMU  OOYYarOIIMXCS HPUHSATHIE
IIPOrpaMMOi IO XMMHUH MOAXOBI K ONPENEICHHUIO COAEPKAHUS U IOCTPOEHNUS NIPEAMETA IIPEyCMaTPUBAOT
(dbopMHpOBaHNE YHUBEpPCAIbHBIX YUEOHBIX NEHCTBHUI, UMEIOIMUX 0a30BO€ 3HAYEHME JUIsSl PA3IMYHbIX BHUJIOB
NEeSTeIbHOCTH: pelIeHus MpoOseM, IMOUCKa, aHaliu3a M 00paboTku HH(OpManuu, HEOOXOAMMBIX JUIS
PUOOPETEHHUS ONBITAa MPAKTUUYECKON U UCCIEN0BaTEIbCKON JESATENbHOCTH, 3aHUMAIOLIEH BaKHOE MECTO B
MTO3HAHUU XUMUH.

B npakTtuke npenosaBaHus XMMUU Kak Ha YPOBHE OCHOBHOTO OOIIEr0 00pa30BaHUs, TaK U Ha YPOBHE
cpenHero obmero oOpa3oBaHHS, NMPHU ONPENETICHUH COJIEP)KATENbHON XapaKTEpUCTUKU LeNeld U3ydeHus
npeaMeTa HalpaBJIeHUEM MEPBOCTENIEHHOW 3HAYMMOCTH TPATUIMOHHO NMpH3HAETCS (pOpMUpOBaHHE OCHOB
XMMHUYECKON HayKH Kak 00JacTH COBPEMEHHOT'O €CTECTBO3HAHUS, MPAKTUUECKOM eATEIbHOCTH Ye0oBeKa 1
KaKk OJHOTO M3 KOMIIOHEHTOB MHpPOBOM KyibTypbl. C METOAMYECKON TOYKM 3PEHHMS TAKOM MOAXOA K
OTIpe/ICTICHUIO 1eNIel U3YUeHHUs MTPeIMEeTa SIBJISIETCS BIIOJIHE ONPaBIaHHBIM.

CornacHo JaHHOM TOYKE 3pEHMs TJIABHBIMU IIENSIMH M3Y4EHHUs NpeaMera «XuMHs» Ha 0a30BOM
ypoBHe (10 —11 ki1.) ssBASIOTCS:



e (opmupoBaHUE CHCTEMBl XMMHYECKHUX 3HAHUU KaK BaKHEUIIEH COCTABJISIONICH €CTeCTBEHHO-
HAy4YHOM KapTHUHBI MHpa, B OCHOBE KOTOPOI1 JiexKaT KII0UeBble OHITUS, (PyHIaMEeHTaIbHbIE 3aKOHBI
U TEOPUM XHMHH, OCBOEHHUE SI3bIKa HAyKH, YCBOCHHE W TIOHMMaHUE CYIIHOCTH JOCTYMHBIX
0000IIeHUT MHPOBO33PEHUYECKOTO XapaKTepa, O3HAKOMJICHHE C HWCTOPHEW WX pa3BUTUS U
CTaHOBJICHHUS;

e (opmupoBaHUE U pa3BUTHE MPEACTABICHUI O HAYYHBIX METO/IaX MO3HAHMS BEIIECTB U XUMHUYECKHIX
peakiuii, HEOOXOAMMBIX [UIsi TMPUOOPETCHHS YMEHHM OPHEHTUPOBATHCS B MHPE BEIIECTB U
XUMHUYECKUX SBJICHUM, UMEIOIINX MECTO B MPHUPOJIE, B IPAKTHUUECKOI U MOBCETHEBHOM KU3HH;

® pa3BUTHEC YMEHUW M CIOCOOOB JEATEILHOCTH, CBS3aHHBIX C HAONIOACHHEM U OOBSICHCHHUEM
XUMHUYECKOT0 SKCIIEPUMEHTA, COOJII0/IEHUEM MpaBUil 0€30M1acCHOr0 OOpaIeHHsI ¢ BEIIECTBAMH.

Hapsiny ¢ atum, conepkarenbHasi XapaKTepUCTUKa 1IeJiel U 3a/1ad U3y4deHHsl [IpeIMeTa B MporpamMmme
M0 XMMHH YTOYHEHA ¥ CKOPPEKTHPOBAHA B COOTBETCTBUU C HOBBIMH TPUOPUTETAMHU B CHCTEME CPEIHEro
obmero obpaszoBanus. CerofHs B MpErojaBaHUM XUMHH B OOJBIICH CTETICHH OTHAETCS MPEANOYTCHHE
MPAKTUYECKOH KOMIIOHEHTE CoJiepKaHusi OOydeHHs, OpPUEHTHUPOBAHHOW Ha MOJTOTOBKY BBITYCKHUKA
o0mieo0pa3oBarenbHOM  OpraHM3alldy, BIAJCIONIET0 HE Ha0OpoM 3HAHUU, a (YHKIHMOHAIBHOU
IPaMOTHOCTBIO, TO €CTh CIIOCOOAMHU W YMCHHSMHU AKTUBHOTO IOJYYCHHS 3HAHWW W TIPUMEHEHUS HX B
pEATbHOM JKU3HHM TSI PEIICHUS TPAKTUICCKHUX 33]1ad.

B cBsi3u ¢ 3TUM ipH H3y4YeHUH mpeamera «XUMHsS» JOMUHUPYIOIIee 3HaueHHe MPUoOpEeTaoT TaKue
LeJH U 33]]a41, KaK:

amanranus OO0y4JaromMxcs K YCJIOBHSM JHHAMHYHO PAa3BUBAOMIETOCS MHpa, (HOopMHpOBaHHE
UHTEJJIEKTYaJIbHO ~ Pa3BUTOM  JIMYHOCTH, TOTOBOM K  caMooOpa3oBaHMIO,  COTPYAHHUYECTBY,
CaMOCTOSITEIbHOMY IPHUHSTHIO TPAMOTHBIX PELICHUH B KOHKPETHBIX KHU3HEHHBIX CUTYAllUsIX, CBS3aHHBIX C
BEIIECTBAMH U UX IPUMEHEHHEM;

dbopMupoBaHHE y OOYYArOMIMXCS KIFOYCBBIX HABBIKOB (KIIIOYCBBIX KOMIICTCHIINN), HMMEIOIIUX
YHUBEpCAIbHOE 3HAYCHUE ISl PA3JIMUHBIX BUJOB JIEATEIBHOCTHU: PEIICHHs MpoOJieM, MOoucKa, aHajiu3a U
o0paboTku uHpOpMaMU, HEOOXOAUMBIX HIJS MPHUOOPETEHHUs OMBbITa NEATEIBHOCTH, KOTOpas 3aHHMAaeT
BXHOE MECTO B MO3HAHMM XMMHH, & TaKXKe IJIS OLEHKU C MO3UIUH SKOJOTHYECKOW Oe30MacHOCTU
XapakTepa BIUSHUS BEIMIECTB H XUMUYECKHX TPOIECCOB HA OPTaHM3M YeJIOBEKA U IPUPOIHYIO CPENY;

pa3BUTHE TIO3HABATENHHBIX HMHTEPECOB, WHTCIUICKTYaIbHBIX H TBOPYECKUX CIIOCOOHOCTEH
o0yJaromuxcsi: COCOOHOCTH CaMOCTOSATENBHO MPUOOpETaTh HOBBIE 3HAHUS MO XUMHUU B COOTBETCTBHH C
KU3HEHHBIMU TTOTPEOHOCTSIMU, UCIIOIB30BaTh COBPEMEHHbIE NH(DOPMAIIMOHHBIE TEXHOJIOTUU IS TTOUCKA U
aHaJIM3a y9eOHOW W HAyYHO-TTOMYJISIPHON HH(POPMAITIH XUMUIECKOTO COICPIKAHMUS,

dbopMHUpOBaHHE W pa3BUTHE Yy OOYYAIONIMXCSA AacCCOIMATHBHOTO U JIOTUYECKOTO MBINIICHHS,
HaOII0IaTENbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOpbIE OCOOEHHO HEOOXOAWMBI, B YaCTHOCTH, MpPH
TUTAHUPOBAHUH U TPOBEICHUN XUMUYECKOTO IKCIIEPUMEHTA;

BOCIIUTAaHWE Yy OOyYaIOIIUXCS YOSKIEHHOCTH B TYMaHHUCTHUYECKOW HAINPABICHHOCTH XUMHUH, ©¢
BOXHOW POJM B PENICHHH TJIOOATBHBIX MPOOJIEM palMOHAIBLHOTO TMPUPOJIONIOIB30BAHMS, MOOTHCHHUS
HHEPTETHUYECKUX PECYPCOB U COXPAHEHUSI MPUPOIHOTO PAaBHOBECHSI, OCO3HAHUS HEOOXOIUMOCTH OEPEKHOTO
OTHOIICHUS K TIPUPOJIE U CBOEMY 3/I0POBBIO, a TaKKe MPUOOPETEHUS OMbITA MCIOJB30BAHUS MOIYUYEHHBIX
3HAHWUW JTS TPUHSTHS TPAMOTHBIX PEIICHUN B CUTYAIUSAX, CBSI3aHHBIX ¢ XUMHUYCCKHMH SIBIICHUSMHU.

B y4yebnOoM mnaHe cpemHero oOmiero o0pa3oBaHUs MPEaMET «XHUMHS» 0a30BOr0 YPOBHS BXOIHUT B
cocCTaB MpeaMeTHOM 06macTu «EcTecTBeHHO-HAYyYHBIC TIPEIMETHD».

OO1mree 4uCiIO 4YacoB, OTBENEHHBIX U1 M3YYCHHs] XMMHH, Ha 0a30BOM YPOBHE CPETHETO OOIIero
oOpa3zoBanusi, cocTtaBiseT 68 yacoB: B 10 knacce — 34 vaca (1 yac B Henento), B 11 kimacce — 34 yaca (1 yac B
HEJIEIIO).



COJAEPKAHUE OBYYEHUA

10 KITACC
OPI'AHUYECKASA XUMUA

Teopernyeckue 0CHOBbI OPraHUYeCKO XUMHHU

[Ipeamer opranuveckoil Xumuu: €€ BO3HUKHOBEHHE, PAa3BUTHE U 3HAYCHUE B IMOJYYCHUU HOBBIX
BELIECTB M MaTepuayoB. Teopus CTpOeHHs OopraHuyeckux coeauHeHuid A. M. ByrtiepoBa, €€ OCHOBHBIE
nosioxkeHus. CTpykTypHbie (hOpMYIbl OpraHMuecKux BemlecTB. ['oMonorus, nusomepusi. XuMHUecKast CBsI3b B
OpPraHUYECKUX COECIMHEHUSIX — OJIUHAPHBIE U KPATHBIE CBA3H.

[IpencraBinenne o KiIaccuUKAMA OPTaHUYECKUX BemecTB. HoOMeHKnIarypa OpraHudecKux
COCIMHEHHMM (CHCTeMaThyecKas) W TPUBUAJIbHBIE HAa3BaHHMS BAXKHEHIIMX MPEACTABUTENICH KIIACCOB
OpPraHUYECKUX BELIECTB.

DKcrepuMeHTAIbHbIE METObl M3YYeHHsI BEIIECTB M MX MpEBpallleHUui: 03HAKOMIJIEHHE ¢ 00paslaMu
OpraHWYECKUX BEIIECTB U MaTepHallaMd Ha UX OCHOBE, MOJCIIMPOBAHUE MOJIEKYJ OPTaHUYECKUX BELIECTB,
HaOJIIOJICHUE M ONHUCAHHWE JIEMOHCTPAIIMOHHBIX OIBITOB IO IMPEBPAIICHUI0 OPTraHUYECKHX BEIICCTB IPH
HarpeBaHuu (IIaBJeHHe, 0OYTIUBAaHUE U TOPEHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTHYECKUN psAl. MeTaH M 3TaH — MpOCTEMIINE NMPEACTAaBUTEIN
QJIKaHOB: (PM3MYECKUE U XUMHUYICCKUE CBOMCTBA (peaKIMK 3aMEIICHHS U TOPCHHSI), HAXOXKICHHUE B MPUPOJIC,
MOJIy4YeHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOEHHE, TOMOJIOTMYECKHH psiA. OTWIEH W NPONWIEH — M[POCTEHIINe
MPEACTABUTENN  QJIKEHOB:  (PU3MUECKHME W  XUMHUYECKHE CBOMCTBA  (peakuuu  TUIPUPOBAHUS,
raJIOTeHUPOBAHMUS, TUIpaTAIlMH, OKUCICHUS] U TIOJMMEPHU3AIINH ), TIOJTYUCHUE U IPUMEHEHHUE.

Anxaauensl: Oyraguen-1,3 u merunOyraaueH-1,3: cTpoeHue, BaKHEWIINE XMMHUYECKHE CBOICTBa
(peakuus nonuMepu3zanun). [lonyueHne CHHTETUYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB U OCOOEHHOCTH CTPOEHMS, T'OMOJIOTMYECKUH pAld. ALETWIEH — IpocTeHimit
MPEACTaBUTENh AIKUHOB: COCTAB, CTPOEHUE, (PU3NUECKUE U XUMUYECKHNE CBOMCTBA (PeaKuy TUIPUPOBAHNUS,
raJIoreHUPOBAHMS, TUIpaTallii, TOPEHHUS] ), TOTYYEHUE U IPUMEHEHUE.

Apenbl. benzon: coctas, cTpoeHue, Gu3NYECKue 1 XUMUYECKHE CBOMCTBA (PeakIii TrajJoreHUPOBAHUS
W HUTPOBaAHUs), MOJYyUYCHHE U TMPUMEHEHHE. Toryon: cocmas, cmpoenue, ¢huzuuecKue U XUMUYECKUe
ceoticmea (peakyuu 2ano02eHUpo8aHUs U HUMpPOBAHUs), noaydenue u npumeHnerue. TOKCUYHOCTh apeHOB.
['eneTnueckas CBSI3b MEXKY YIJIEBOJOPOJAMU, TPUHAIICKAIIUMH K PA3TUYHBIM KJIACCAM.

[IpupoaHble HCTOYHUKH YTIAeBOA0poAOB. [Ipuponnslii ra3 u monytHeie HedTaHbIe ra3bl. Hed1h u e
npoucxoxaeHue. CrocoObl nepepaboTKu He(TU: MeperoHka, KPeKUHT (TEpMUYECKHH, KaTaIUTUYECKHIN),
nuposin3. [IponykTel mepepaboTku HePTH, WX NMPUMEHEHHE B TPOMBIIUIEHHOCTH W B ObITYy. KameHHBII
yroJib U IPOAYKTHI €T0 MepepadOTKH.

DKcrepuMeHTAIbHBIE METObl M3YYCHHsI BEIIECTB M MX MPEBpAllleHUI: 03HAKOMIIEHHE ¢ 00pasiiaMu
MJIacTMAacC, KaydykoB M pe3uHbl, Kowiekiuu «Hedptb» u  «Yromws», MoaenupoBaHHE MOJIEKYI
YTJIEBOJIOPOJIOB U TaJIOT€HOMPOU3BOIHBIX, MPOBEICHUE MPAKTHUYECKOW pPAOOTHI: MOJTyYeHHWE JTHIICHA U
W3Yy4YEHUE €ro CBOMCTB.

Pacuérnsie 3amaun.

Brruucnenuss mo ypaBHEHWI0O XHMHUYECKOW peakiuu (Maccel, 00BbEMA, KOJUYECTBA HCXOJHOTO
BEIIECTBA WJIM TIPOJIYKTAa PEaKIMU IO HM3BECTHBIM Macce, O0BEMY, KOJUYECTBY OJHOTO M3 HMCXOJTHBIX
BEIIECTB WU MPOJAYKTOB PEAKIINH).

Kucaopoacoaep:kamme oprannyeckue coenHeHUs




IIpenenpHble OJHOATOMHBIE CIHMPTHI. MeETaHON M 3TaHON: CTPOCHHE, (U3UUECKHE U XMMUYECKHE
CBOMCTBA (peaKI1M ¢ aKTUBHBIMU METaJUIaMH, TaJlOr€HOBOJOPOJaMU, TOpPEHNUE), TpuMeHeHne. Bonopoansie
CBSI3U MEXIY MOJIEKYJIaMU CIIUPTOB. J[efiCTBHE METaHOJIa M STaHOJIa Ha OPTaHU3M YeJIOBEKa.

MHOroaTOMHBIE CHUPTHL. ODTWICHTJIUKOIb W TIUIEPUH: CTPOCHHUE, (PHU3MUECKUE U XUMHUYECKHE
CBOWCTBa (B3aUMOJICHCTBHE CO ILIEJIOYHBIMU MeETaUlaMHM, KadeCTBEHHas pEaKklMs Ha MHOIOATOMHBIE
cnupThl). JlelcTBUE HA OpraHu3M uyesioBeka. [IpuMeHneHue riaunepuHa u 3TUIIEHITTUKOIS.

@deHOoM: CTPOEGHUE MOJIEKYINBI, (U3NYECKHe W XUMHUYECKHe CBoiicTBa. TokcHMUHOCTH (eHona.
[Tpumenenue penona.

Anpnerunpl U kemownvi. DopManblIeruj, aueTalbleruja: CTpoeHHe, (U3NYECKHEe U XUMHUYECKHE
CBOMCTBA (PEaKLUU OKUCICHUS U BOCCTAHOBIJIEHUS, KAUECTBEHHBIE PEAKLIUMH), IIOJTY4YEeHUE U IPUMEHEHUE.

OHOOCHOBHBIEC TpeAeTbHbIE KapOOHOBBIE KUCIOTH. MypaBbHHAs M YKCYCHas KUCIOTBI: CTPOCHHE,
¢u3nveckue U XMMHYECKHE CBOMCTBa (CBOICTBa, OOIIME IS Kilacca KUCIOT, peakius >Tepu]uKanun),
nojrydeHue U npumenenue. CTeapuHOBask U OJEUHOBAs KUCJIOTHI KaK IPEACTaBUTENN BBICIINX KapOOHOBBIX
KHUCJIO0T. Mblla Kak COJIM BBICIINX KapOOHOBBIX KUCIIOT, UX MOMOIIEE JeiicTBUE.

Crnoxnble 3(Upbl Kak MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['Maponm3 cioxHbIX 3¢upoB. JKupsl.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VYrieBoasl: cOCTaB, KiacCU(pUKAIMs YyIJIeBOJOB (MOHO-, IU- W Tosucaxapujisl). ['mokoza —
IPOCTEHIIMI MOHOCaXapuJ: OCOOEHHOCTH CTPOEHHUS MOJIEKYJbl, (PU3MYECKME U XUMHUYECKHE CBONCTBA
(B3aumogpeiicteue ¢ rumpokcuaoMm Meau(ll), okucnenume ammuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTAHOBJICHHE, OpOXKCHHE TJIFOKO3bI), HaXOXJICHHE B NPHPOJEC, NPUMEHEHHE, OHOJIIOTHYECKAas pPOJIb.
dotocunTte3. PpyKTO3a KaK U30MEP IITFOKO3bI.

Kpaxman u nemnosno3a Kak npupoaHble noinuMepsl. CTpoeHne KpaxMana 1 Hesuiono3bl. dusznyeckue
Y XUMHUYECKHE CBOMCTBA KpaxMaia (THAPOIIHN3, KAaYeCTBEHHAs PEaKIHsl C HOJIOM).

DKcIeprMEHTaIbHBIE METO/IbI U3yUCHHs BEUIECTB U WX NPEBPALICHUI: POBeIeHNe, HAOII0ICHNE U
OIMCaHME JIEMOHCTPAL[MOHHBIX OIBITOB: FOPEHUE CIMPTOB, KAUECTBEHHBIE PEaKIMH OJJHOATOMHBIX CIIMPTOB
(okucnenne staHona okcuaoM wMeau(ll)), MHOroaToOMHBIX CHUPTOB (B3aMMOJICUCTBUE TJIUIEPUHA C
rugpokcuom  memu(ll)), ampmerunmoB (OKMCIIEHHME aMMHAuHBIM pacTBOpoM okcupa cepedpa(l) u
ruapokcuaoM wmeau(ll), B3ammozeiicTBue kpaxmana € HOAOM), MPOBEACHHUE MPAKTUYECKOW pabOThI:
CBOWCTBA pacTBOPa YKCYCHON KUCIIOTHI.

PacuérHble 3anaun.

Bbruuciienuss 1Mo ypaBHEHHIO XHMHYECKOH peakiuu (Macchl, 00bEMa, KOIMYecTBa HCXOIHOTO
BELIECTBA WJIM MPOAYKTAa PEaKlUu [0 H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJIHOTO M3 HMCXOJIHBIX
BEIIECTB WU MPOJIYKTOB PEAKLIUH).

A3oTcozepikaliie OpraHnuecKue CoeIMHEHMS.

AMUHOKHCIIOTHI KaK aM(OTEepHBIE OpraHnveckne coennHeHns. Ou3ndeckne u XUMUIECKHE CBOMCTBA
aMUHOKHCIIOT (Ha IpuMepe IniuHa). bruonornyeckoe 3HaueHre aMuHOKUCIOT. [lenTusl.

benku kak mpupoaHblEe BBICOKOMOJEKYJSpHbIE coeAuHeHus. IlepBuuHas, BTOpUYHAS U TPETUUHAs
CTPYKTypa OenKoB. XUMHUECKHE CBOMCTBAa OENKOB: THAPOJU3, JE€HATypalus, KaueCTBEHHbIE PEaKLUU Ha
Oenku.

DKCcIepUMEHTAbHBIE METOJbl M3YYCHHUs BEIIECTB W WX IPEBpAIICHUI: HAOIMIOJICHWE W OIMCAHHE
JIEMOHCTPAIIMOHHBIX OIBITOB: IeHATypaIsl OEIKOB IPU HArpeBaHUH, IBETHBIE PEAKIMH OEIKOB.

BbicokoMo1eKy JIsIpHbIE COeIMHEHU

OCHOBHBIE TTOHITHS XUMHH BBICOKOMOJIEKYIISIPHBIX COEJIMHEHH: MOHOMEp, TOJIMMED, CTPYKTYpHOE
3BEHO, CTEeNeHb MOJIMMEpU3aINM, CpedHss MoyieKyispHas wmacca. OCHOBHBIE METOAbl CHHTE3a
BBICOKOMOJIEKYJISIPHBIX COCTUHEHUN — MOTMMEPHU3AIHsI U TTOJTUKOHICHCAIIHS.

DKcIepUMEHTAIbHbIE METO/bI U3yYEHHs BELIECTB M UX MPEBpAILCHU: 03HAKOMJICHHE ¢ 00pa3laMu
MPHUPOJIHBIX U HCKYCCTBEHHBIX BOJIOKOH, TIACTMACC, KAyIyKOB.



MexnpeaMeTHBIE CBSI3H.

Peanuzanmss MeXnpeaMETHBIX CBA3€H MNpU HW3YyYEHUM OpraHuyeckol xummu B 10 Kiacce
OCYIIIECTBIISICTCSI Yepe3 HKCIOIh30BAaHHE KaK OOIIMX €CTECTBEHHO-HAYYHBIX MOHSTHN, TaK W TOHITHMA,
SIBJISIFOLIIUX CSI CACTEMHBIMU JIJ1s1 OT/ICNIbHBIX MPEMETOB €CTECTBEHHO-HAYYHOIO LIUKJIA.

OO011ue ecTecTBEHHO-HAYUHbIE MTOHATHS: SBJICHUE, HAYUHBIM (DaKT, TUIIOTE3a, 3aKOH, TEOPHs, aHAIIU3,
CUHTE3, KJ1accuuKalus, NepruoJuIHOCTb, HaOII0IeHNE, U3MEPEHUE, SKCIIEPUMEHT, MOJEIMPOBAHHUE.

duznka: MaTepus, SHEPIusi, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTUUECKUN YPOBEHb, BELIECTBO,
TeN0, 00BEM, arperaTHOe COCTOSIHHE BEIIECTBA, (PU3NIECKIE BETUIHHBI M SIUHUIIBI UX U3MEPEHUSI.

buonorus: knerka, opranusM, ouocdepa, oOMeH BelIeCTB B opranusme, pOToCUHTE3, OMOJOTHYECKH
aKTUBHBIC BelecTBa (OSIKU, YIrIEBOABL, KUPHI, DEPMEHTHI).

I'eorpadus: MuHEpasbl, TOPHBIC TIOPOIBI, MTOJIE3HBIE HCKOIAEMBbIE, TOTLTUBO, PECYPCHI.

TexHonorus: MNHILEBbIE MPOAYKTHl, OCHOBBI PAIlMOHAIBHOTO MUTAHUS, MOIOIIUE CPEICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHUE MpenapaThbl, MAaTEpPUaIbl U3 UCKYCCTBEHHBIX M CHHTETUYECKUX BOJIOKOH.

11 KJIACC
OBLIASA U HEOPTAHUYECKAS XUMUSA

Teopernyeckne 0OCHOBbI XMMHH

XUMUYEeCKUH 37IeMeHT. AToM. Sapo atoma, M30TOIbI. DIIEKTPOHHAS 000JI0YKa. DHEPreTUYCCKHe
YPOBHH, MOJYPOBHH. ATOMHBIC OpOHTaNH, S-, P-, d- AmeMeHThl. OCOOCHHOCTH PACIPEICIICHHS IICKTPOHOB
10 OpOUTANISIM B aTOMaX AJIEMEHTOB MEPBbIX YETHIPEX MEPUOI0B. DNEKTPOHHASI KOH(PUTYpaIUs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuonnueckas cucrema xumuueckux sneMeHtoB JI. M. Menpeneesa.
Cas13p neproanueckoro 3akoHa u [lepuoauueckoit cucrembl xuMudeckux anemenToB . 1. Menpaeneesa c
COBPEMEHHOM TEOpUEH CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTH M3MEHEHHUsSI CBOMCTB XMMHYECKUX AJIEMEHTOB U
o0pa3yeMbIX MMM MPOCTHIX M CIIOKHBIX BEIIECTB IO TPYIMIaM M MepuojaM. 3HaYE€HUE NEPUOAMYECKOTO
3aKOHa B Pa3BUTUU HAYKH.

CrpoeHue BellecTBa. XUMUYecKass CBA3b. BHUIbI XMMHUECKON CBA3M (KOBAJEHTHAsl HEMOJSpHAs U
MoJIApHasi, MOHHAs, MeTrajuinyeckas). MexaHu3Mbl 00pa30BaHUS KOBAJIEHTHOM XUMHYECKON CBS3H
(oOMeHHBI M JIOHOPHO-AaKLENTOpHBIN). BogopoaHas cBs3b. BajeHTHOCTh. DIEKTpOOTPULIATETBHOCTD.
Crenenp okucieHus. MIoHbI: KAaTHOHBI U aHUOHBI.

BemecTBa MOJEKYJISIPHOTO U HEMOJEKYJISIPHOTO CTPOEHUS. 3aKOH IOCTOSIHCTBA COCTaBa BEIIECTBA.
Tunel KpUCTAIIMYECKUX PEIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT THIA KPUCTAIIINYECKON PEIIETKH.

[TonsaTtue o qucnepcHeIX cucteMax. McTuHHbBIE U KOJITOUIHBIE pacTBOPBL. MaccoBast 10J1s BEIIECTBA B
pacTBope.

Knaccupukanus Heoprannyeckux coenuHeHuil. HomeHknatypa HEOpPraHWYECKHUX  BEIECTB.
I'enernueckas cBSI3b HEOPraHMUECKUX BEIIECTB, MPUHAUICKAIINX K PA3IUYHBIM KJIaccaM.

Xumnueckas peakius. Kimaccupukanuss XMMUYECKUX peaklMid B HEOPraHWYECKOH M OpraHuYecKon
XUMHH. 3aKOH COXPaHEHUSI MACChl BELIECTB, 3aKOH COXPAaHEHUS U MPEBPAILECHUS YHEPIUH IPU XUMUYECKUX
peaxkusx.

CkopocTh peakiuu, €€ 3aBUCUMOCTb OT Pa3IMyYHbIX (hakTopoB. OOpaTuMble peakiuu. XUMUYECKOe
paBHOBecHe. PaKTOpHI, BIUAIOLIME HA COCTOSIHUE XUMUYecKoro pasHoBecHs. [Ipunnun Jle llarense.

Onexrponutuyeckass auccounanus. CuibHble U cinadble 37eKTponauTsl. Cpena BOAHBIX PacTBOPOB
BELIECTB: KUCIasA, HeNTpaibHasi, EJI0YHAs.

OKHCANTENEHO-BOCCTAHOBUTEIbHBIE PEAKITHH.

DKcIepUMEHTAJIbHbIE METOABl M3YUeHHs BEIIEeCTB W HX MPEBpALICHUH: JIEMOHCTpAIMs TaOuIl
«Ilepnonnyeckas cucremMa xumuueckux odnemeHtoB J[. WM. MenneneeBa», wusydeHue Mopenei
KPUCTANIMYECKUX PELETOK, HAOMIOJIEHHE U ONHMCAHHWE JAEMOHCTPALMOHHBIX U JIa0OpAaTOPHBIX OIBITOB
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(paznoskeHue mepokcHia BOAOPOa B MPUCYTCTBUU KaTallu3aTopa, ONpeiesieHue Cpelibl paCTBOPOB BEIIECTB
C IOMOIIbIO YHUBEPCATHHOTO HHIUKATOPA, pEaKIIMU HOHHOTO 0OMEHa), MPOBEICHNE MTPAKTHUECKON padoThI
«BrusiHre pa3nuyHbIX (AKTOPOB HA CKOPOCTh XUMHUYECKON peaKIum».

Pacuérnsie 3amaumn.

Pacuérel 1o ypaBHEHHSIM XMMUYECKUX PEAKLIMM, B TOM YHCIIE TEPMOXUMHYECKUE PACUYETHI, PACUETHI C
HCIIO0JIb30BAaHUEM TIOHATHS «MACCOBAasi JOJIs1 BEILIECTBAY.

Heoprannueckasi xummst

Hemeramnsl. Ilonoxenue HemeramnoB B Ilepuoanudeckoil cucreMe XMMHYECKUX 3iemeHToB /[ H.
MenzeneeBa U OCOOEHHOCTH CTpOEHHS aromMoB. (DU3NYECKUE CBOWCTBA HEMETAUIOB. AJIIOTPONHUS
HEeMeTaJUIOB (Ha MpUMepe Kuciaopoaa, cepsl, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BAKHEHIIMX HEMETaUIOB (TaJIoreHOB, Cepbl, a3oTa, (ocdopa, yriepoaa u
KPEMHHUS) U UX COEAUHEHUHN (OKCHUI0B, KUCIOPOACOAEPKAIIUX KUCIOT, BOJOPOJHBIX COEIUHEHUN).

[IpumeHeHne BaxHEUIIINX HEMETAIUIOB U UX COCIMHEHUN.

Metambl. [lonoxxenue MetaimioB B Ilepuogmyeckoil cucreme xumuyeckux asnemeHtoB J[. U.
MenpeneeBa. OCOOCHHOCTH CTPOCHHS SJICKTPOHHBIX 000JI0U4EK aroMoB MeTauioB. OOmme (usmdeckue
cBoiicTBa MeTauioB. CIUTaBbl METAJIJIOB. DJIEKTPOXUMUUYECKHUH PAJl HATIPSHKEHUN METaJIOB.

XHWMHYECKUE CBOMCTBA BAXKHEHUIIMX METAIIOB (HATPUM, KaJIHi, KAJIbIIMA, MarHUH, aJFOMUHHMA, ITUHK,
XpOM, JKeJe30, Me/ib) U UX COeIMHEHUH.

O6mre ciocoObl oydeHust MeTayuIoB. [IprMeHeHe MeTayuioB B OBITY U TEXHUKE.

DKCIEPUMEHTAIBHBIE METOJIbI W3Y4YEHHUs BEIIECTB W WX NPEBPAIICHUN: H3YYCHHE KOJUICKIIUU
«MeTamnel ¥ CIUIaBbl», OOPa3I[0OB HEMETAIJIOB, PEIIEHHWE SKCIEPUMEHTANbHBIX 3a1ad, HaOIoJeHHe u
OMHCaHUE JEMOHCTPAIMOHHBIX U JIA0OPATOPHBIX OIBITOB (B3aMMOJAEWUCTBHE THUIPOKCHUIA AIOMUHUSA C
pacTBOpaMH KUCJIOT U IIEJI04YeH, KaYeCTBEHHbBIE PEAKIIMA Ha KATHOHBI METAJIIOB).

Pacuérneie 3amaymn.

Pacuérbl Macchl BemiecTBa Wid 00bEMA Ta3oB MO M3BECTHOMY KOJMYECTBY BELIECTBA, Macce WM
00BEMY OJHOTO U3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, pacy€Thl Macchl (00bEMA, KOIMYECTBA BEIIECTBA)
MPOJIYKTOB PEAKIIMH, €CJIU OJTHO U3 BEIIECTB UMEET MPUMECH.

XUMHUS U )KU3Hb

Ponp xumuu B o0ecrieueHUH IKOIOTUYECKOM, YHEPTeTHUECKON U MUIIEBOM 0€30MacHOCTH, Pa3BUTHH
MeauuuHbL. [[oHsATHE 0 HayYHBIX METOJaX MO3HAHUS BEIECTB U XUMUYECKUX PEAKIIUH.

[Ipencrasnenus: 06 0OMKUX HAYYHBIX MPUHIIUIIAX TPOMBITIUIEHHOTO MOJYyYEHUs BAXKHEUIIIUX BEIIECTB.

UYenoBek B MUpPE BEIIECTB U MAaTEPUATIOB: BAXKHEHIIINE CTPOUTEIBHBIE MaTEPHAIbl, KOHCTPYKIIMOHHBIE
Marepuaibl, KpacKu, CTEKJIO, KEpaMHKa, MaTepuasbl JJis 3JIEKTPOHUKH, HAHOMATepuasbl, OPraHUYECKUE U
MUHEpabHbIE YI00peHUsI.

XuMmusi U 370pOBbE UETOBEKA: IpaBWia HCIIOIB30BaHUS JICKAPCTBEHHBIX IMPENapaTroB, MpaBUiIa
0€301acHOT0 UCIOJIb30BaHUS MIPENapaToB OBITOBOM XUMHUHU B TTIOBCEHEBHOMN KU3HU.

MexnpeaMeTHbIE CBSI3U.

Peanuzanus MexXnpeaMETHBIX CBS3€H Mpu M3ydeHHH 0oOIIed U Heopranudeckoil xumuu B 11 kmacce
OCYIIECTBJISIETCS Yepe3 HCIOJIb30BAaHUE KaK OOIIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, TaK W TOHSTHH,
SIBJISTFOLITUX CSI CACTEMHBIMH JIJIs1 OT/ICITBHBIX MPEMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO0mue ecTeCTBEHHO-HAYYHBIC MOHSATHUS: HAYYHBIN (DakT, TUTIOTE3a, 3aKOH, TEOPHs, aHAllU3, CUHTE3,
KIaccupuKalus, IepuoAUYHOCTb, HAOIIOIEHHE, IKCIIEPHUMEHT, MOICTTUPOBAaHUE, U3MEPEHNUE, SIBICHHUE.

dusmka: Marepusi, OJHEpPrus, Macca, aTroM, OJJEKTPOH, TMPOTOH, HEHUTPOH, WOH, H30TOI,
PaINOAKTUBHOCTh, MOJIEKYJIa, YPHEPTeTUICCKUA YPOBEHbB, BEIIECTBO, TEIO0, 00BbEM, arperaTHOe COCTOSHHE
BelIecTBa, (PU3NUECKHE BETUYUHBI ¥ TUHUIIBI UX U3MEPEHUs, CKOPOCTbh.

buonorus: kinerka, opraHu3M, SKOCUCTeMa, Ouocdepa, Makpo- U MUKPOIIIEMEHThI, BATAMUHBI, 0OMEH
BEIIIECTB B OPTaHHU3ME.



I'eorpadus: MuHepabl, FOpHbIE TOPOJIbL, TIOJE3HBIE HCKOIIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHomOrMA: XUMHYECKass MPOMBIIUIEHHOCTb, METAJUIYPIUs, IPOU3BOJICTBO  CTPOUTEIBHBIX
MaTepHalioB, CEIbCKOXO3AWCTBEHHOE IPOMU3BOJCTBO, IHIIEBAasi MPOMBIIUIEHHOCTh, (apMalieBTUYecKas
IIPOMBIIIJIEHHOCTh, IPOU3BOJCTBO KOCMETHMYECKHMX IpPENaparoB, IPOU3BOJICTBO KOHCTPYKLIMOHHBIX
MaTEpUAJIOB, MEKTPOHHAS IPOMBIIUIEHHOCTb, HAHOTEXHOJIOTHH.

IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUSA NTPOI'PAMMBI 10 XUMHUHU HA BA30BOM
YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATHI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K peE3yJlbTaraM OCBOCHHUS OOYYAIOIIUMUCS MPOrpaMM
cpemHero oomero oopa3oBaHus (JIMYHOCTHBIM, METAIPEIMETHBIM U MPEAMETHBIM). HaydHO-MeTo 1n4ecKoit
OCHOBOI! /1 pa3pabOTKU IUIAHUPYEMBIX Pe3yJIbTaTOB OCBOCHHSI IIPOrPaMM CpeAaHero oOuiero oopazoBaHus
SBJIIETCSL CUCTEMHO-/1€ATEIbHOCTHBIN MOAXOI.

B COOTBETCTBUHM C CHCTEMHO-JESATEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE JIMYHOCTHBIX PE3YyJIhbTaTOB
OCBOCHHS TMpeAaMeTa «XUMHS» Ha YpPOBHE CpEIHEro oO0Iero oOpa3oBaHUs BBIIEIEHBI CIEAYIONINE
COCTaBJISOLIHE:

OCO3HaHHE OOYYaIOUIUMHCS POCCHMCKOW Tpa)xJaHCKOW WACHTUYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHUIO, CAMOCTOSITEILHOCTH U CAMOOTIPEICTICHUIO;

HaJIMYMe MOTHUBAIMU K O0YYCHHIO;

L[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHUN JIMYHOCTH HA OCHOBE KJIFOYEBBIX [[EHHOCTEH U
UCTOPUYECKUX Tpaauiuii 0a30BOI HAYKU XUMHUH,

TOTOBHOCTh U CIIOCOOHOCTH OOYYarOUIUXCsl PYKOBOJICTBOBATHCS B CBOEH JESTEIIBHOCTU IIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMH, IIPHUCYIIIUMU IIEJIOCTHON CUCTEME XMMHYECKOTO 00pa30oBaHus;

HaJIM4Yue TPABOCO3HAHUS DKOJIOTUYECKOW KYIbTYphl M CIIOCOOHOCTH CTaBUTh 1€l U CTPOUTH
KU3HEHHBIC TIIaHBI.

JIM9HOCTHBIE PE3YNIbTATHl OCBOCHHS TIpeaMeTa «XUMHsS» JOCTHTAIOTCS B EAWHCTBE YYCOHOW H
BOCITUTATEILHOW JIEATEIHPHOCTH B COOTBETCTBHHM C T'YMAaHHCTUYCCKUMH, COIMOKYIBTYPHBIMH, JTyXOBHO-
HPABCTBEHHBIMU [IEHHOCTSAMHU U HJI€ATTAMU POCCUHMCKOTO IPaXKIAHCKOTO O0IIeCTBa, MPUHITHIMU B 00IIIECTBE
HOpPMaMU W TIpaBUJIAMU TIOBEJIEHUS, CIOCOOCTBYIOUIMMH TMpOIlecCaM CaMOMO3HAHMS, CaMOPa3BUTHS H
HPABCTBEHHOT'O CTAHOBJICHUS TUYHOCTH O00YUAIOIIHUXCS.

JIM9HOCTHBIE PE3yJbTaThl OCBOCHUS IMpeaMeTa «XWMHE» OTpa¥aroT CHOPMHUPOBAHHOCTH OIBITA
MO3HABATENBHON U MPAKTUYECKOW AEATEIRHOCTH OOYYAIOMIMXCs MO peald3alMi MPUHSATHIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCJIE B YACTH:

1) rpa:knaHCcKOro BOCIUTAHUA:

OCO3HaHUs O0YYAIOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX TIPAaB M O0S3aHHOCTEH, YBOKEHUS K 3aKOHY U
MIPABOIIOPSIKY;

MIPEJICTABJICHHSI O COLMATbHBIX HOPMaxX M MpaBUiIaX MEXKINYHOCTHBIX OTHOIIIEHUH B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOW JIEATSIHBHOCTH TIPHU CO3JIaHUHM yYEOHBIX MPOCKTOB, PEIICHUH
y4eOHBIX U TO3HABATEIBHBIX 33124, BBITOJIHEHUN XHMHYECKUX dKCIICPUMEHTOB;

CIOCOOHOCTH TOHMMATh M TPUHUMATh MOTHBBI, HAMEPEHHWsI, JIOTUKY M apryMEHTHl IPYTUX MpH
aHallM3€e pa3INYHbIX BUJOB YU€OHOM NeATENbHOCTH;

2) MIaTPUOTHYECKOr0 BOCIIUTAHMSA

IIEHHOCTHOTO OTHOIIICHUS K UCTOPUIESCKOMY W HAYYHOMY HACIICNI0 OTCYCCTBCHHON XUMHUU;

YBOKEHUS K TPOIECCY TBOPYECTBA B OOJACTH TEOPUM W MPAKTUYECKOTO MPUMEHEHHUS XUMUU,
OCO3HaHHUs TOTO, YTO JOCTIDKEHUS HAyKH €CTh pe3yibTaT AMUTENbHBIX HAOIIOACHMNA, KPOMOTIUBBIX
IKCIIEPUMEHTAILHBIX IIOUCKOB, TIOCTOSIHHOTO TPY/Ia YUEHBIX U MPAKTHKOB;



MHTEpeca U IO3HABATEJIbHBIX MOTHBOB B IOJYYEHUU U MOCIEAYIOLIEM aHaiu3e UHGOpMaluu o
MEePEIOBBIX JOCTHXKEHUSX COBPEMEHHOW OTEUECTBEHHONW XUMHUU;

3) AyXOBHO-HPABCTBEHHOI0 BOCIIUTAHMS:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO ITOBEACHMSI;

CIIOCOOHOCTH OLIGHHMBAaTh CUTYyallUM, CBSI3aHHbIE C XUMHYECKHUMH SIBICHUSIMH, U TPUHUMATD
OCO3HaHHbBIE PEIICHHUs, OPUEHTHPYSICh Ha MOPaIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OILICHUBATH CBOE MOBEJIEHUE U MOCTYIKU CBOMX TOBApHILEH ¢ MO3UIUNA HPABCTBEHHBIX U
IIPaBOBBIX HOPM U OCO3HAaHHUE NOCIEACTBUN ITHUX NOCTYIKOB;

4) popMupoBaHus KYJIbTYPbI 310POBbS:

MMOHUMAaHUS IIEHHOCTEH 310pOBOro M 0e30macHoro odpasa KU3HU, HEOOXOJIMMOCTH OTBETCTBEHHOTO
OTHOIICHHS K COOCTBEHHOMY (PH3UYECKOMY M IICUXUYECKOMY 3/I0POBBIO;

COOJIIO/ICHHST TIPaBHII OE30MACHOTO OOpAIIeHUsl C BEIIECTBAMU B OBITY, MOBCEJHEBHOH >KU3HU U B
TPYJIOBOM JESITENbHOCTH;

MOHUMAaHUS LIEHHOCTH MpaBWJI HMHIUWBUIYaJbHOTO M KOJUIEKTMBHOIO O€30MacHOrO IOBEACHUS B
CUTYaIUSIX, YTPOXKAIOUIUX 30POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCJEJICTBUN U HEMPUSTHUS BPEIHBIX MPHUBBIUEK (YIOTPEOJICHHUS aKOTO0Jis, HAPKOTHUKOB,
KYpeHHUs);

5) TPy10BOr0 BOCIIUTAHUA:

KOMMYHUKAaTHBHOH KOMIETEHTHOCTH B Yy4eOHO-HCCIIEIOBATENLCKOW AESITEIBHOCTH, OOIIECTBEHHO
I10JIE3HOM, TBOPUECKOHN U JIPYIHX BUJAX JAESATEIbHOCTH;

YCTaHOBKM Ha aKTHBHOE y4acTHE B PELICHUH MPAKTUYECKUX 3a7au COLMAIbHOW HAINPaBICHHOCTH (B
paMKax CBOEro KJiacca, IIKOJbI);

UHTEpeca K IMPaKTUYECKOMY H3YYEHHIO Npo(eccuil pa3iuyHOro poja, B TOM 4YHCIE Ha OCHOBE
MIPUMEHEHUSI PEIMETHBIX 3HAHUH IO XUMUU;

YB)KEHUSA K TPYIY, JIOASIM TPYyJa U pe3yJbTaTtaM TPYAO0BOM e TEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYaJbHOM TpaeKTopuu oOpa3oBaHus, Oymayiei
npodeccud ¥ peaju3alMd COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX HWHTEPECOB,
CIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTPEOHOCTEN OOIIECTBA;

6) 3K0JI0rMYEeCKOT0 BOCTIUTAHUS

HKOJIOTHUECKHU 11€71€cO00pa3HOro OTHOLIEHUSI K MPHUPOJIe, KaK UCTOYHUKY CYIECTBOBAHHS JKU3HU Ha
3emie;

MMOHUMAaHHUS IJI00AIbHOTO XapakTepa IKOJIOTHYECKUX MPOoOsIeM, BIUSHUS S3KOHOMUYECKUX MPOLECCOB
Ha COCTOSIHME MPUPOJHON U COLMAIIBHON CPEbL;

OCO3HaHUs HEOOXOJUMOCTH HCIHONIB30BaHUSA JOCTHKEHHM XUMHUU JJs PEUICHHS BOIMPOCOB
PaIMOHAIBLHOTO IPUPOIONOIB30BAHNUS;

AKTHUBHOTO HENPUATUSA JEHCTBHM, NPUHOCALIMX BpEI OKPYKAKOLIEH NPUPOJHOM cpele, yMEHUs
MPOTHO3UPOBATh HEONArOMPUITHBIE HKOJIOTMYECKHE TMOCIEACTBUS MPEINPUHUMAEMbIX JEeUCTBUH U
MpeAoTBpalaTh UX;

HaJU4HUsl Pa3BUTOTO SKOJOTMUECKOTO MBIIUICHUS, YKOJIOTHYECKON KYJIbTYPHI, OINbITA JAEATEIbHOCTH
9KOJIOTUYECKON HAIPABJICHHOCTH, YMEHHUSI PYKOBOJICTBOBATHCS UMM B TTO3HABATEIILHONW, KOMMYHHKATHBHON
Y COLIMATbHOU MIPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO MPOTHBOCTOSTH UJICOIOTHH XeMOoGhoOuu;

7) HEeHHOCTH HAYYHOI0 TIO3HAHUS:

c(OpPMUPOBAHHOCTH MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAYKU U
0OIIIeCTBEHHON MTPAKTUKH;

MOHUMAaHUS CIIeNU(UKH XUMHUHM KaK HAyKH, OCO3HaHHs €€ poiu B (POPMHUPOBAHUU PAlMOHAIBLHOTO
HAyYHOTO MBIIIEHUS, CO3JaHUU LEJIOCTHOTO MPEACTaBIEHUS 00 OKpYKalolleM MHUpE Kak O €IMHCTBE
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IPUPOJBl U YEIOBEKA, B MO3HAHUM IPUPOAHBIX 3aKOHOMEPHOCTEM M PELICHHU IpOoOJIeM COXPaHEHHs
IIPUPOJHOTO PABHOBECHS;

yOexXIEHHOCTH B O0COOOH 3HAYMMOCTH XHMHU JUISS COBPEMEHHOW IMBWIM3AIMH: B e
I'YMaHHCTHYECKOM HampaBJICHHOCTH M BAKHOW POJIM B CO3/IaHUHM HOBOW 0a3bl MaTepuUalibHON KYIbTYpHI,
peleHNH TI00aJIbHBIX MPOOJEM yCTOMUMBOIO Pa3BUTHS YEIOBEYECTBA — CHIPbEBOM, 3HEPreTHUECKOM,
IUIIEBOM M SKOJIOTMYECKO 0e30MacHOCTH, B Pa3sBUTHM MEIULMHBI, OOECIIEYEHUU YCIOBHM YCIEIIHOro
TPYZAa U 3KOJIOTMYECKH KOM(POPTHOM JKU3HU KAXKIOTO WieHa 00IIeCTBa;

€CTECTBEHHO-HAyYHO! I'PaMOTHOCTU: IOHMMAaHUS CYIIHOCTH METOJIOB IO3HAHUS, HUCIIOIb3YEMBIX B
€CTECTBEHHBIX HayKaX, CIIOCOOHOCTHM MHCIOJIb30BaTh IOJIy4aeMble 3HAHUA JUISl aHAJIM3a U OOBSCHEHHUS
SBJICHUM OKPY)KAIOLIEro MHUPAa W IPOUCXOJAIIMX B HEM HM3MEHEHUH, yMEHHs JelaTb OOOCHOBaHHbIE
3aKJIIOYCHHS] HA OCHOBE HAy4YHBIX (PAKTOB W HMEIOIIMXCA JAHHBIX C IENBI0 MOJYyYEHHUS JOCTOBEPHBIX
BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIBHO MCIIOJIb30BaTh XHWMHUYECKHWE 3HAaHUS [UId pelleHus IpobieM B
pEaJIbHBIX KU3HEHHBIX CUTYaLUsX;

MHTEpeca K TO3HAHUIO U UCCIIEI0BATENBCKOM ACATEIBHOCTH;

TOTOBHOCTU U CIIOCOOHOCTH K HEIPEPHIBHOMY OOpa30BaHHUIO U CaMOOOpPa30BaHUIO, K AKTHUBHOMY
MIOJTyYEHHIO HOBBIX 3HAHUH 110 XMMHUU B COOTBETCTBHH C KU3HEHHBIMU ITOTPEOHOCTSAMU;

HHTepeca K 0COOEHHOCTSAM TpyJa B pasjInYHbIX cepax MpodhecCHOHATbHON 1eATeIbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MertarpeaMeTHbIE pe3yabTaThl OCBOCHUSI y4eOHOTO MpeaMeTa « XUMHs Ha YPOBHE CPEAHEr0 00IIero
00pa3oBaHMs BKJIIOYAIOT:

3HayMMble s (OPMHPOBAHHS  MHPOBO33PEHHS  OOYHYAIOUIMXCS — MEXKIUCLUIUIMHAPHBIE
(MexmpenMeTHbIe) O0OleHayYHbI€ IOHATHUS, OTPAXKAIOIIME LEJIOCTHOCTh HAyYHOW KapTHUHBI MHUpPA H
cienn(UKy METOJIOB TO3HaHUS, MCIOJIb3YEMbIX B €CTECTBEHHBIX HayKaxX (Marepws, BEIIECTBO, SHEPIHs,
SBJIGHUE, IPOLIECC, CUCTEMa, Hay4yHbId (aKT, HNPUHLMI, TUIOTE3da, 3aKOHOMEPHOCTb, 3aKOH, TEOpHs,
uccliieloBaHue, HaOII0IeHUe, U3MEPEHUE, IKCIIEPUMEHT U JIpyTue);

YHUBEpCajJbHble y4yeOHble JEHCTBMs (1O3HABaTEIbHbIE, KOMMYHHKATHBHBIE, pETyJISTHUBHBIE),
oOecnieunBaromye ¢GopMupoBaHue (YHKIMOHAJIBHOW TPAaMOTHOCTH W  COLMAIbHOM KOMIETEHLIUU
00yJaronuxcs;

CIOCOOHOCTh OOYYAIOLIMXCS MCIOB30BaTh OCBOCHHbIE MEXIUCIMIUIMHAPHbBIE, MUPOBO33PEHUYECKHE
3HaHUS U YHUBEpCaJIbHbIC yUeOHbIE ICHCTBUS B IO3HABATEILHOM U COLMAIbHON MPaKTHKE.

MeranpeameTHele  pe3yJbTaThl OTPAXKaAIOT OBJIAJICHHE YHUBEPCAIbHBIMU y4eOHBIMU
M103HABaTEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISATUBHBIMH JIEHCTBUSMHU.

OByageHne yHHMBEPCAJIbHBIMH Y4¢OHBIMH IIO3HABATEIbHBIMH JICHCTBUSIMU:

1) 6a3oBble JIOrHYecKue AeiiCTBUS:

CaMOCTOSITENIbHO (POPMYJIUPOBATh U aKTyaIU3upPOBaTh MIPOOJIEMy, BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONPEIEATh LN JEATEIbHOCTH, 3aJaBas IapaMeTpbl U KPUTEPUHM HMX JTOCTHKEHHS, COOTHOCUTH
PE3YJIBTAThl JEATEIBHOCTH C TOCTABJIEHHBIMU LIETISIMU;

UCIIOJIb30BaTh IIPU OCBOCHMM 3HAHMM NMPHUEMBI JIOTMUECKOTO MBILIUIEHHUS — BBIIEIATh XapaKTEPHbIE
MIPU3HAKK TOHATUN W YCTAHABJIMBATh WX B3aUMOCBS3b, HMCIOJIb30BaTh COOTBETCTBYIOIIHME IOHATHS IS
O0OBACHEHHS OTJIECIBHBIX (DAaKTOB W SIBJICHUH;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUI KJIacCU(UKALIMHU BEIIECTB U XUMHUUECKUX PEAKIINM;

yCTaHaBIMBAaTh IPUUNHHO-CIIEICTBEHHBIE CBA3M MEKIY U3Y4aeMbIMU SIBICHUSMY;

CTPOUTH JIOTHYECKHE pacCyXJeHus (MHIYKTUBHBIE, J€AYKTUBHbIE, I10 aHAJOTHH), BBISBIATH
3aKOHOMEPHOCTH U MTPOTUBOPEUHS B paCCMATPUBAEMBIX SBJICHUSX, (DOPMYIHPOBATh BHIBOABI U 3aKIIOUCHMUS,;

IPUMEHATH B IpOLecce MO3HAHMS, UCIOJIb3yeMble B XMMUU CHMBOJHYECKHE (3HAKOBBIE) MOJEIH,
npeoOpa3oBbIBaTh MOJIENIbHbIE MPEJICTABICHUS — XWMHUYECKUH 3HAK (CHMBOJI) 3J€MEHTa, XUMHYecKas
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(dopmyna, ypaBHEHHE XUMHUYECKOM peaklUu — IPU PEIICHUH Y4E€OHBIX MO3HABATEIbHBIX M MPAKTUYECKUX
3aja4, NPUMEHITh Ha3BaHHBIE MOJENbHbBIE IPEACTaBICHUS AJS BBISBICHUS XapaKTEpPHBIX INPHU3HAKOB
M3Y4aEeMbIX BELECTB U XUMUYECKUX PEAKIIUI.

2) 6a3oBbIe HccIeI0BaTeIbCKHE JeHCTBHUSA:

BJIaJIeTh OCHOBAMH METOJI0B HAyYHOI'O [IO3HAHUS BELECTB U XUMUYECKUX PEAKIIM;

(GbopMynIMpOoBaTh LEIU U 3a7aYd HUCCIEJOBAaHUS, UCIOJIb30BATH IOCTABJICHHBIE U CAMOCTOSITEIBHO
c(OpMyIHpPOBaHHBIE BOMPOCHI B KAUECTBE MHCTPYMEHTA MMO3HAHUS U OCHOBBI JUIsl (POPMUPOBAHUS TUTIOTE3bI
I10 POBEPKE MPaBUIIBHOCTH BBICKA3bIBAEMBIX CYKIEHUI;

BJIaJIeTh HaBbIKAMM CaMOCTOSATEIBHOTO IJIAHUPOBAHUS U NPOBEJCHUS YUYCHHUUECKUX HKCIEPUMEHTOB,
COBEpLICHCTBOBaTh YMEHMs HAOJIOAATh 3a XOAOM IPOLECCa, CaMOCTOATENBHO IPOrHO3UPOBATh €ro
pe3yabTar, (QopMynupoBaTh OOOOLICHHS W BBIBOJBI OTHOCHTEIBHO JIOCTOBEPHOCTH PE3yJIbTaTOB
MCCJICTIOBAHMS, COCTABIIATH 0OOCHOBAHHBIN OTYET O MpoAeTIaHHON padoTe;

pUOOpeTaTh ONBIT YYEHUYECKOH HCCIIe0BATENbCKOM M IPOEKTHOW JEATEIbHOCTH, MPOSBIATH
CIIOCOOHOCTh U TOTOBHOCTb K CAMOCTOSITEIBHOMY IIOMCKY METOAOB pEIIEHUs IPAKTUYECKHX 3ajad,
IIPUMEHEHHUIO PA3JIMYHbBIX METOJI0B I03HAHUS.

3) padora ¢ nunopmaumeii:

OPUEHTUPOBATbCSI B pPa3IMYHBIX MCTOYHMKAX MH(OpManuu (Hay4yHO-TIOMYJIIpHAs JIMTepaTypa
XMMHUYECKOI0 COJEp)KaHUsl, CIpaBOYHble MocoOus, pecypchl MHTepHeTa), aHaIU3UpOBaTh HH(GOPMAILIHIO
pa3aMYHbIX BHUJOB U (HOpPM  MPEACTaBICHMS, KpPUTUYECKHM OLEHUBaTh €€ JOCTOBEPHOCTb H
HENPOTUBOPEUYNBOCTD;

(GbopMyIMpOBaTH 3allPOChl U HNPUMEHSTh Pa3IMYHbIC METO/bl NPHU MOUCKE M 0TOOpe MH(popMauuy,
HE00XO0AUMOM /7151 BBIITOJHEHUS y4eOHBIX 3a/1a4 ONpeAeIEHHOrO TUIIa;

pUOOPETaTh OIMBIT UCIIOIB30BAHUS MHPOPMALMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTUH M Pa3IMYHBIX
ITOMCKOBBIX CUCTEM;

CaMOCTOSITENIHO BBIOMpPATh ONTHMaIbHYIO (GOpMY mpejacTaBieHus MH(opManuu (cxemsl, rpaduki,
JMarpaMMbl, TaOJIUIbl, PUCYHKU U JIpyTHE);

WCIIOJB30BAaTh HAYYHBIN SI3BIK B KAa4eCTBE CPEJCTBa MpH padoTe ¢ XUMHUYECKOW HH(MOpMAIHEH:
NPUMEHSTh MEXIpeAMeTHble ((u3nueckue M MaTeMaTU4YecKue) 3HAKU U CHUMBOJBI, (OPMYIIbI,
ab0peBUaTypbl, HOMEHKJIATYPY;

UCIOJIb30BaTh U IPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

OBiajeHne YHMBePCAJIbHBIMH KOMMYHHMKATHBHBIMH A€ CTBUSIMU:

3aJlaBaTh BOIPOCHl [0 CYHIECTBY OOCYXJaeMOil TeMbl B XOJ€ JAMajora W/WiId JAUCKYCCHUH,
BBICKa3bIBaTh HJIE€H, (OPMYJIUPOBATh CBOM MPEJIOKEHHS OTHOCUTEIHHO BBIMOJIHEHUS MPEAI0KEHHOM
3a/1a4y;

BBICTYNIaTh C MpEe3eHTaluell  pe3ylbTaTOB  IO3HABATENbHOM  JE€ATENbHOCTH, IOJYYE€HHBIX
CaMOCTOSITEIbHO WJIM COBMECTHO CO CBEPCTHUKAMU IPHU BBINOJHEHUH XHUMHUYECKOTO OSKCIEPHMEHTa,
MPAKTUYECKON paboThI M0 UCCIIEAOBAHUIO CBOMCTB M3yyaeMbIX BEILECTB, pealu3aluy y4eOHOrO MPOEKTa U
(GbopMyIHMpOBaTH BBIBOJIBI MO pe3yJbTaTaM MPOBEAEHHBIX MCCIEJOBAHUN MyTEM COINIACOBaHMS MO3ULUHN B
X0J1e 00CyX)eHUsI 1 0OMEHa MHEHUSIMHU.

OgiajeHne YHMBePCAJIbHBIMH PeryJsiTUBHBIMU 1€ CTBUAMM:

CaMOCTOSITEJIHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO MIO3HABATENIBHYIO JEATEIBHOCTD, ONpEAEss €€
LEeJM M 33Ja4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOAMMOCTH KOPPEKTUPOBATh IMpe/jiaraeéMblii airopuTm
NEHCTBUI TpU BBIMIOJIHEHUU YYEOHBIX U HCCIIENOBATENbCKUX 3aJad, BbIOMpaTh Hambosee 3(PQPeKTUBHBIMN
CHoco0 MX pelieHusl ¢ y4ETOM MOJIyYE€HHs HOBBIX 3HAHUI O BEIIECTBAX M XUMUYECKUX PEaKIUIX;

OCYILECTBIATh CAMOKOHTPOJIb CBOEH AEATEILHOCTH HA OCHOBE CaMOaHalIN3a U CaMOOLIEHKH.

INPEAMETHBIE PE3YJIBbTATDBI
12



10 KJTACC

[IpeameTHbie pe3yabTaThl OCBOEHUS Kypca «OpraHuyeckast XUMHUs OTPAXKaIOT:

c(hOPMHUPOBAHHOCTH MPEACTABICHUN O XMMHYECKON COCTABIISIONIEH €CTECTBEHHO-HAYYHOW KapPTHHBI
MHpa, POJIH XMMHUH B TIO3HAHHUH SIBJICHUH TIPUPOIBI, B (POPMUPOBAHUN MBIIUICHUS W KYJbTYPhl JUYHOCTH, €€
(YHKIIMOHATBLHOM TpaMOTHOCTH, HEOOXOAMMOM JUIsl pEelIeHUs NPAKTHYSCKUX 3a7a4 U IKOJIOTHYCCKHU
000CHOBAaHHOTO OTHOIIIEHUS K CBOEMY 37I0POBBIO U TIPUPOTHON CPE/IE;

BJIQJICHUE CHUCTEMON XHMHUYECKUX 3HAaHUM, KOTOpas BKJIOYAET: OCHOBOMOJIAraloOlIUe MOHSATHUS
(XMMHYECKUH  DJJIEMEHT, aToM, DJJEKTpOHHas  000joYka  aToma,  MOJEKyJda,  BaJCHTHOCTD,
AIEKTPOOTPHUIIATEIIPHOCTh, XUMUYECKAsl CBS3b, CTPYKTypHas dopmyna (pa3BépHyTas M COKpami¢HHas),
MOJIb, MOJISIPHAs Macca, MOJISPHBIA OO0BEM, YIICPOJHBIN CKeleT, (PyHKIHMOHAIbHAS TPYINA, paguKal,
M30MEpHs, M30MEphbl, TOMOJOTUYECKUM PsiJl, TOMOJOTH, YTIEBOAOPOJIbI, KUCIOPOA W a30TCoJepiKallue
COCIMHECHHS, MOHOMEp, IOJMMEDP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIC COCIWHEHHUs); TCOPHH H
3aKOHBI (TEOpHUS CTPOCHHUS OpraHnyeckux BemiecTB A. M. byTiiepoBa, 3akOH COXpaHEHHUsI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CUMBOJMYECKUN S3bIK XHUMHUHM, MHPOBO33PEHUECKHE 3HAHMUs, JIeXKallhue B OCHOBE
MMOHVUMAHHUS IPUIHMHHOCTH M CUCTEMHOCTH XMMHUYCCKUX SBJICHHM, (DAKTOJIOTMYECKHE CBEJICHUS O CBOMCTBAX,
cocTaBe, MOJYYEHUH U 0OE30MacHOM HCIHOJIb30BAHUU BaXXHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U
MPAKTUYECKOM JIeSITEIILHOCTH YEJIOBEKA;

c(OPMUPOBAHHOCTh YMEHUH BBIIBIISITH XapaKTePHBIC MPU3HAKH TOHITHHA, YCTaHABIUBATh WX
B3aUMOCBS3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE MOHATHS MPU OMTUCAHUU COCTaBa, CTPOCHUS U MIPEBPAIICHHUI
OpraHUYEeCKUX COCTUHECHUI;

chOpPMUPOBAHHOCTh ~YMEHUH  HUCIHOJB30BaTh XHMHUYECKYID CHUMBOJIMKY JUIS  COCTaBJICHHUS
MOJICKYJSIDHBIX W CTPYKTYPHBIX (pa3BEPHYTOH, COKpaméHHOH) (opMysn OpraHMYEeCKHMX BEHICCTB U
YpaBHEHUN XUMHUYECKUX PpEaKIMi, HW3TOTAaBIMBATh MOJEIM MOJIEKYJ OpPraHUYEeCKHUX BEIIECTB IS
WUTIOCTPAIIMU UX XMMHUYECKOT0 U MTPOCTPAHCTBEHHOTO CTPOEHUSI;

c(OpPMUPOBAHHOCTh YMEHUN yCTaHABIUBATh MPHUHAJICKHOCTh M3YYCHHBIX OPIaHUYECKUX BEILECTB
M0 UX COCTAaBY U CTPOCHHIO K OMPEICIIEHHOMY KJIAcCy/TPYIIe COCIUHEHUHN (yrIIeBOIOPOJbI, KUCIOPO H
a30TCOJIEpXKAIINE COEAUHEHHUs, BBICOKOMOJIEKYJISIPHBIE COCIWHEHHMs), JaBaTh UM Ha3BaHHUS 1O
cucrematnyeckoir HoMeHknatype (IUPAC), a Takxke NpUBOAUTH TpPUBHUAJbHBIC HAa3BaHHS OTIEIBbHBIX
OpPraHMYECKUX BEUIECTB (ITUJICH, TPOMUIICH, alleTUJICH, STUJICHIJINKOIb, TIIUIEPUH, (eHoM, (hopMaTbaeTu,
aleTanbJAeTU/l, MypaBbUHAsl KHCIIOTA, YKCYCHas KHUCIIOTa, OJEHMHOBAas KHCIJIOTa, CTEApUHOBAs KHUCIIOTA,
TII0K032a, PpyKTO3a, Kpaxmal, HeJIr0103a, TIUIUH);

c(OPMUPOBAHHOCTh YMEHHUS OIpPEAEATh BUIbl XUMHUYECKOW CBSI3U B OPraHMYECKHX COEIUHEHUSIX
(omuHApHBIE U KpaTHBIE);

c(hOpMUPOBAHHOCTh YMEHHUSI IPUMEHSTh MOJIOKEHUS TEOPUH CTPOSHUS OPTaHMYECKUX BeriecTB A. M.
Bytneposa ais 00bACHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXpPaHEHUS
MacChl BEIIECTB;

cOpPMUPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PUIUYECKHE U XUMHYECKHE
CBOMCTBA TUIMHUYHBIX TMPEJACTABUTENICH PA3THYHBIX KJIACCOB OPTaHMYECKUX BEIIECTB (METaH, 3TaH, dTHIICH,
MPOMWICH, areTwieH, OyramueH-1,3, mermnOyramuen-1,3, O€H30i, METaHOJ, 3TAHOJ, ITUJICHTIUKOIb,
TIULEpUH, (EHON, aleTaabAeru]l, MypaBbUHAs M YKCYCHas KHCIOTHI, TJIFOKO3a, Kpaxmai, IIeJITI0I03a,
AMHUHOYKCYCHasi ~KHCIIOTa), WIIIOCTPUPOBATh TI'EHETHUECKYIO CBS3b MEXKIy HUMH ypaBHEHUSMHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIIUN C UCITOIH30BAHUEM CTPYKTYPHBIX (opMyIT;

c(hOpMHUPOBAHHOCTh yMEHHS XapaKTEepPU30BaThb MCTOYHUKH YIIEBOJAOPOMAHOTO CHIpbs (HE(DTH,
MPUPOJIHEIN ra3, yroik), CIOCOOBI UX MEePepadOTKH U MPAKTUIECKOE TPUMEHEHHE MPOAYKTOB epepaboTKu;
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c(OpPMUPOBAHHOCTh YMEHHUM MPOBOANUTH BBIYUCIICHUS 10 XUMUYECKIM YpaBHEHUSM (Macchl, 00bEMa,
KOJIMYECTBAa HMCXOJHOIO BEIEeCTBA WJIM NPOAYKTa PEaKIHH IO HU3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJTHOT'O M3 UCXOJHBIX BEUIECTB UJIU MPOAYKTOB PEAKIINN);

c(OPMHPOBAHHOCTh YMEHHI BJIJIETh CHCTEMON 3HAHWN 00 OCHOBHBIX METOJIaX HAYYHOTO MO3HAHUS,
UCIOJIb3YEMBIX B XHMMHUHU IPU H3YYCHHUM BEIIECTB U XHMMHUYECKUX SBJICHUN (HAONO/IeHUE, U3MEpEeHHE,
SKCIIEPUMEHT, MOJCIIUPOBAHKE), UCIIOJIb30BATh CUCTEMHbBIE XUMUYECKHE 3HAHUS JJIsl TIPUHATHUSL PELICHUN B
KOHKPETHBIX JKU3HEHHBIX CUTYaIUsAX, CBSI3aHHBIX C BELIECTBAMU U UX IIPUMEHEHHUEM;

c(OPMUPOBAHHOCTh YMEHHUH COONOJATh TIpaBUJa IOJH30BAHUS XUMHUYECKOW TIOCYIOH W
nabopaTopHbIM 000pyAOBaHHMEM, a TakKe IpaBuiIa OOpalIeHUS C BEIIECTBAMH B COOTBETCTBUU C
MHCTPYKLHUSMU MO BBIOJHEHUIO JTA00PATOPHBIX XUMUYECKUX OIMBITOB;

c(OPMHPOBAHHOCTh YMEHHM IJIAHUPOBATH U BBIMOIHATh XUMUYECKUN SKCIEPUMEHT (IIPEBpALCHHS
OpPraHUYECKUX BEIECTB IIPU HArpeBaHMM, IOJYYECHHE 3TWJICHA U U3Y4YCHHUE €ro CBOMCTB, KAaUYECTBEHHBIC
peaKiuu OpPraHuYeCcKHX BEIIECTB, JEeHATypalus OeJKOB MPH HArpeBaHUU, LBETHBIC PEaKIMH OEIKOB) B
COOTBETCTBUM C IPaBHJIAMU TEXHUKH O€30MACHOCTH MPH OOpalleHHH C BEUIeCTBAMH U J1a0OpaTOPHBIM
000pyIOBaHUEM, MPEICTABIATh PE3YJIbTAaThl XMMHUYECKOTO AKCIEpUMEHTa B (opMe 3amucH ypaBHEHHMA
COOTBETCTBYIOLINX pPeakUuii 1 (HOPMYIHPOBATH BHIBOABI HA OCHOBE ITHX PE3YJIbTaTOB;

c(OPMUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3UPOBATh XUMUUYECKYIO0 MH(MOPMALIUIO, MOTY4aeMyIO
U3 pa3HbIX UCTOYHHUKOB (CpecTBa MaccoBor nHbopMaiuu, IHTepHET u Apyrux);

c(OPMHPOBAHHOCTh YMEHUH COOJIO/ATh MpPaBHUIa JKOJOTMYECKH IIeJIeCO00pa3HOro MOBEICHHS B
OBITY ¥ TPYJOBOH JEATEIBHOCTH B LIEJISIX COXPAHEHHS CBOETO 3/I0POBBS M OKPYKAIOIIEH MPUPOIHON Cpelibl,
OCO3HaBaTh ONACHOCTb BO3JICUCTBUS HAa JKUBBIE OPraHU3Mbl OINpPEACIEHHBIX OPraHMYECKUX BEILIECTB,
noHumMasi cMbica nokasarens [1JIK, mosicHsaTe Ha nmpuMepax crnocoObl YMEHBILICHUS U MPEAOTBPAILIEHUS UX
BPEHOTO BO3JCHCTBHSI HA OPTaHU3M YEJIOBEKA;

it 00y4YaIOMIMXCsl C OTPAaHMYCHHBIMH BO3MOXKHOCTSIMH 37I0POBbS: YMEHHE NPUMEHSTH 3HAHUSA 00
OCHOBHBIX JOCTYIHBIX METO/AX [MO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUII;

JUIS CTIETBIX U CJIA0OBHUIALIMX OOYYArOMIMXCS: YMEHHE HCIIONb30BaTh PElbepHO-TOUCUHYIO CUCTEMY
obo3nauennii JI. bpaiist i 3anmucu XUMHYECKUX (OPMYIL.

11 KIIACC

[IpenMeTHbIE pe3ynbTaThl OCBOCHUA Kypca «O01as 1 HeopraHudeckasi XuMUs» OTPaXKaroT:

c(hOpPMHUPOBAHHOCTD MPEACTABICHHUI: O XUMHUYECKON COCTaBIISIONIEH €CTeCTBEHHO-HAYYHOM KapTUHBI
MHUpa, POJIU XUMHUH B TIO3HAHUH SIBJICHUH TIPUPOIBI, B (POPMUPOBAHUN MBIIUICHUS M KYJIBTYPBI TUYHOCTH, €€
(GYHKIIMOHATBHOW TPAMOTHOCTH, HEOOXOAMMOW M7 pEeHIeHHS MPAKTHUECKUX 3a7ad U HKOJIOTUYECKU
00OCHOBAHHOT'O OTHOILIEHUS K CBOEMY 3710POBBIO U IPUPOJIHON CPeAe;

BJIAJICHUE CHUCTEMOM XUMHUYECKHMX 3HAHHUM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE TMOHSATHUA
(XUMHYECKUI 3JIEMEHT, aTOM, MU30TOI, S-, P-, d- SJICKTPOHHBIC OPOWTAIM aTOMOB, MOH, MOJIEKYJia, MOJIb,
MOJIApHBIA 00BEM, BaJCHTHOCTh, DJIEKTPOOTPUIATENILHOCTh, CTENEHb OKHCIICHUS, XUMHYECKas CBS3b
(xoBalleHTHAsl, MOHHAs, METaJUIMYeCKas, BOJOPOAHAs), KPUCTAJUIMUECKas PEIIETKa, THUIBI XUMHUYECKHX
peaKkuuii, pacTtBOp, OAJIEKTPOJMUTHI, HEICKTPOJIUTHI, AIEKTPOIUTUYECKAS AUCCOLMALNS, OKHUCIUTEb,
BOCCTAHOBUTEJb, CKOPOCTh XMMHUYECKOW pPEaKIMK, XUMHUYECKOE PABHOBECHE); TCOPUH M 3aKOHBI (TEOpHUs
AJIEKTPOJIUTAYECKON auccolrannu, nepuoaudyeckuil 3akod [[. M. MenzaeneeBa, 3aK0OH COXpaHEHUS! MAaCChl
BEIIIECTB, 3aKOH COXPAaHEHUS M TMPEBpAIllEHUs DHEPrHH MPU XUMUYECKUX PEAKIHUAX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUM SI3bIK XMUMUW, MUPOBO33PEHUECKHE 3HAHMS, JIEKAIINE B OCHOBE TOHUMAHUS PUUYUHHOCTH U
CUCTEMHOCTH XMMHYECKHUX SIBICHHUH, (PAKTOJIOTHYECKHE CBEIIEHUS O CBOMCTBAx, COCTaBe, MOJIYyYEeHUU W
0€30MMacHOM HCTOIh30BAHUH BRXKHEUIITNX HEOPTAaHHUECKUX BEIIECTB B OBITY M MPAKTHUECKOHN JAeSITeIbHOCTH
YEJI0BEKA;
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c(OPMUPOBAHHOCTh YMEHUHN BBISIBISATH XapaKTepHble MPU3HAKU TMOHATHM, YyCTaHaBIUBaTh UX
B3alMOCBS3b, HCIIOIb30BaTh COOTBETCTBYIOIIME MOHSATHS MPU OMMCAHWU HEOPTaHUYECKUX BEIECTB U HMX
[IPEBPAILICHHUI;

c(OPMUPOBAHHOCTh YMEHUH HCIIONIH30BaTh XUMHUYECKYIO CHMBOJIMKY JUISI COCTaBIICHUS (OPMYII
BEILIECTB U YPaBHEHUU XMMHUYECKUX peakiui, cuctematndeckyro HomeHkiarypy (IUPAC) u tpuBuaibHbIC
Ha3BaHMSI OTACIbHBIX HEOPTaHUYECKUX BEIIECTB (YrapHbIi ras, yriaeKucibli ra3, aMMHUakK, raiméHasi U3BecTb,
Herami€Hasi U3BeCTbh, IMThEBasi COJIa, MUPUT U JIPYTHUE);

c(hOPMHUPOBAHHOCTh YMEHUH ONPEACTATh BAICHTHOCTh U CTENIEHb OKUCIICHUSI XUMHUECKUX dJIEMEHTOB
B COCIMHEHHUSAX DPA3JIMYHOIO COCTaBa, BHJ XUMHUYECKOW CBS3M (KOBaJIeHTHas, MOHHAs, MeTaJuIMYecKas,
BOJOPOJHAs) B COCAMHEHMSIX, THUIN KPHUCTAUIMYECKOM pEmIETKHM KOHKPETHOTO BellecTBa (aTOMHas,
MOJICKYJIIpHAsi, WOHHAs, METa/NIMYecKas), XapakTep Cpelbl B BOAHBIX pPACTBOPAX HEOPraHUYECKUX
COCIUHCHHUI;

c(OpPMUPOBAHHOCTh YMEHUH YCTaHABIMBATh MPUHAAJICKHOCTh HEOPTaHWYECKUX BEILIECTB IO HUX
COCTaBY K OMNpENeN€HHOMY KiacCy/TpymIme COeIWHEHUI (IPOCThie BEIIeCTBa — METaUIbl U HEeMETasllbl,
OKCH/IbI, OCHOBAHHSI, KUCIIOTHI, aM(OTEPHBIE TUPOKCHUIBI, COJIH ),

c(OpPMHUPOBAHHOCTh YMEHHI pPACKpBIBATh CMBICT Tepuoamueckoro 3akona J[. M. MeHneneeBa u
JEMOHCTPHUPOBATH €T0 CUCTEMATH3UPYIOUTYI0, 00BICHUTEIBHYIO U IPOTHOCTHYECKYIO (DYHKIUU;

chOpPMUPOBAHHOCTh YMEHHMHM XapaKTEepHU30BaTh DJIEKTPOHHOE CTPOECHUE aTOMOB XHUMHUYECKUX
sanemeHToB 1-4 mnepuonoB Ilepmoamueckoit cuctembl xumuyeckux osiemeHtoB [[. WM. Menzeneesa,
UCTOJB3ys TOHATHS «S-, P-, O-3J€KTPOHHBIC OpPOUTAIN», <«IHEPIeTUYCCKHE YPOBHU», OOBICHATH
3aKOHOMEPHOCTH U3MEHEHHSI CBOMCTB XUMHUYECKHX 3JIEMEHTOB U MX COCIUHEHHI IO MeproJaM U TpyInaM
[Iepuoanueckoit cucreMsl XuMuuecKux 31ueMeHToB J[. . Menneneesa;

c(OpPMUPOBAHHOCTh yYMEHHW XapaKTepuU30BaTh (OMHCHIBATH) OONME XUMHYECKHE CBOWCTBA
HEOPraHUYECKHX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPK/IaTh CYIIIECTBOBAHNE TCHETHUYECKOUN CBSI3H MEKY
HEOPraHMYECKUMHU BEIIECTBAMH C TTIOMOIIBIO YPaBHEHUIN COOTBETCTBYIOLINX XUMHUECKUX PEAKIIHIA;

c(OpPMHUPOBAHHOCTh YMEHHUS KJIACCU(UIUPOBATH XUMHYECKHE PEaKLUU MO PA3JIMYHBIM IMPU3HAKAM
(4ucity ¥ cOCTaBy pearupyromux BEMIeCTB, TEIIOBOMY 3P PEKTy peakiiny, H3MEHEHHUIO CTETICHEH OKUCIICHUS
3JIEMEHTOB, OOPATUMOCTH PEAKIINH, YIACTHIO KaTalnu3aTopa);

cOPMUPOBAHHOCTh YMEHUH COCTaBJIATh YPAaBHEHHsI pEaKUUH pa3IWYHBIX THUIIOB, TOJHBIE H
COKpalIEHHbIE YPAaBHEHUSI PEAaKI[Mil MOHHOTO OOMEHa, YYUThIBasl YCIOBUS, IPH KOTOPBIX 3TH PEAKIUU UITYT
JI0 KOHIIA;

c(hOpMUPOBAHHOCTb YMEHHMM TIPOBOJUTH PpEAKIMH, TOATBEPKIAIONINE KAYeCTBEHHBIM COCTaB
Pa3IMYHBIX HEOPTAaHUYECKUX BEIIECTB, PACIIO3HABATH OMBITHBIM MYTEM HOHBI, MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax HEOPraHUYECKUX BEILECTB;

c(hOpMHUPOBAHHOCTh YMEHUN PACKPHIBATH CYIIHOCTh OKHCIUTEIHHO-BOCCTAHOBUTEIBHBIX PEaKIIU
MOCPEJICTBOM COCTAaBJICHUS AJIEKTPOHHOTO OajaHca 3TUX PeaKIlnii;

c(hOpPMHUPOBAHHOCTh YMEHUN OOBSICHATH 3aBUCUMOCTh CKOPOCTH XMMHUECKON PEeaKkIui OT Pa3IU4HbIX
(bakTOpOB; XapakTep CMEIICHHS XWMUYECKOTO PaBHOBECHS B 3aBUCHMOCTH OT BHEIIHETO BO3AEHCTBUS
(mpunnun Jle [larense);

c(hOpMUPOBAHHOCTh YMEHHMM XapaKTepU30BaTh XUMHUYECKHE TMPOIECCHI, JIekKAIIHEe B OCHOBE
MIPOMBIIIIJICHHOTO TIOJIYYEHHUsI CEPHOM KUCIIOTHI, aMMHaKa, a Takke chOpMUPOBAHHOCTH MPEICTABICHUA 00
OOIINX HAYYHBIX MPUHIIUIIAX U IKOJIOTUYECKUX MPOOIeMaxX XUMUYECKOTO MMPOU3BOJICTBA;

c(hOpMUPOBAHHOCTh YMEHUHN MPOBOAUTH BHIYUCICHHS C MCIOJIb30BAHUEM TOHITHS «MaccoBas JOJIsS
BEIIIECTBA B PACTBOPE», OOBEMHBIX OTHOIICHUHN Ta30B MPU XMMHUUYECKHX PEAKIUAX, MACCHl BEIIECTBA HIIH
00BEMa Tra3oB MO W3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce UM O0BEMY OIHOTO U3 YYACTBYIOIIMX B
pEeaKuy BElIECTB, TEIUIOBOTO 3¢ (}eKTa peakiuu Ha OCHOBE 3aKOHOB COXPAaHEHHUS MacChl BEUIECTB,
MIPEBPAIICHUS U COXPAHEHUS YHEPTUH;
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chOPMHUPOBAHHOCTh YMEHUH COOJIFOAATh TPaBWJIA TIOJH30BAHMS XUMHUYECKON TIOCYIOM U
ma0opaTOpHBIM O0OpPYAOBaHUEM, a TaKXE IMpaBWia OOpAIICHHUS C BEIIECTBAMH B COOTBETCTBHUHU C
WHCTPYKIHUSMU IO BBITTOIHEHUIO JTA00PATOPHBIX XUMUYECKUX OMBITOB;

c(OPMUPOBAHHOCTh YMECHHI IIAHUPOBATh U BBINOJHITH XHUMHUYECKUN JKCTICPUMEHT (Pa3ioKCHHE
MEePOKCHJIa BOJIOPO/Ia B MPUCYTCTBUH KaTallu3aTopa, OIMpe/iejIeHHe Cpelibl paCTBOPOB BEIIECTB C MOMOIIBIO
YHHUBEPCAJIbHOTO UHIUKATOPA, BIUSHUE PA3IUYHBIX (DAKTOPOB HA CKOPOCTh XUMUUECKON PEaKIuu, peaKkIuu
MOHHOTO 00OMEHA, KaueCTBECHHBIC PEAKIINH Ha CyIb(aT-, KapOOHAT- U XJIOPUI-aHUOHBI, HA KATHOH aMMOHWUS,
pelieHre SKCIepUMEHTaIbHBIX 3a/1a4 o TeMaMm «Metamisl»y u «Hemetaiibsl») B COOTBETCTBUU C IIPABUIIAMH
TEXHUKU 0€30MacHOCTH MpU OOpaIIeHUH C BEIeCTBaMHU U JabOpaTOpHBIM 000pyAOBaHUEM, IIPEICTABIAThH
pe3ynbTaThl XMMHYECKOTO SKCIIEpUMEHTa B (opMe 3alucu ypaBHEHUN COOTBETCTBYIOLIUX pPEAKIUH U
(hOopMyIIMpPOBATh BEIBOJIBI HA OCHOBE ATHX PE3yIbTaTOB;

c(hOPMUPOBAHHOCTh YMEHUN KPUTUYECKH aHAIM3HPOBATh XUMHUUYECKYIO WH(OPMAIIUIO, TTOTYyIaeMYyIO
U3 pa3HbIX UCTOYHHUKOB (CpeIcTBa MACCOBOM KOMMYHHUKaIMK, UHTEpHET U IpYyrux);

c(OpPMUPOBAHHOCTh YMEHHM COONIOAATh MpaBUja SKOJOTMUYECKU IIeJIeCO00pa3HOro IMOBEJCHHUS B
OBITY U TPYJOBOU JIEATEIHHOCTHU B LEJSX COXPAHEHHS CBOETO 370POBhS M OKPYKAIOIIEH MTPUPOITHOMN CPEIbl,
OCO3HaBaTh OMACHOCTh BO3JICUCTBHUS HA JKMBBIC OPraHU3MBI OINPEACIEHHBIX BEIIECTB, IMOHUMAs CMBICI
nokazarens IIJIK, moscHAT, Ha mpuMepax crnocoObl YMEHBIICHHUS U MPEAOTBPALEHUS UX BPEIHOTO
BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

VIS O0YYaroNIMXCs ¢ OrPAaHUYCHHBIMH BO3MOXKHOCTSIMH 37I0POBBSI: YMECHHE MPUMEHSTH 3HAHUS 00
OCHOBHBIX JOCTYITHBIX METO/IaX MMO3HAHUS BEIIECTB M XUMHYECKUX SIBJICHHIA;

JUIS CTIETIBIX U CJIA0OBHIALIUMX OOYYArOIIMXCS: YMEHHE HCIIOJBb30BaTh PElbepHO-TOUCUHYIO CHUCTEMY
obo3Hauenuii JI. bpaiins 11 3anucu XuMu4eckux (GopMyIL.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Neo KonuyectBo yacos
HaumeHoBaHue pa3iesioB U TeM JuaexkTpoHHbIe (UU(pOBbHIE)
n/ Kourpoabusl  IIpakruyeckn
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE Pecypchl
n e padoThlI e padoThlI
Paznen 1.Teopernyeckne 0OCHOBBI OPraHM4YeCKOM XMMUM
[Ipenmer opraHn4ecKOil XUMMHUH.
11 Teopus cTpoeHUS OpraHU4ECKUX 3
coequHeHunit A. M. byrneposa
Htoro no pazneny 3
Pa3neu 2.¥YrieBonopoanbt
91 [IpenenbHbIE YTIEBOIOPOIBI — 5
AJIKaHbI
99 HenpenenbHble yrieBogopoibl: 6 1
QJIKeHBI, aJTKaTUEHBI, AIKIHBI
2.3 ApomaTHdecKue yriaeBog0pOoabl 2
54 [TpupoaHbIe HCTOYHUKHT 3 1
YIJI€BOAOPOAOB M UX MepepadoTka
Hroro mo pazneny 13
Pasznen 3.Kucaopoacoaep:kamnue opranndyeckue coeIuHeHust
3.1 Crupter. ®enon 3
3.9 Anwsaerunsl. KapboHoBbie 7 1
KUCTOTHI. CIOXKHBIE YPUPHI
3.3 YrneBoasl 3 1
Hroro no pazneny 13




Pasnen 4.A30Tcoaep:kanme opraHnyecKue coeInHeHust

4.1 AMUHBI. AMUHOKHCIOTHL. benku 3

Wroro mo paszneny 3

Paspnen S.BbicokoMoJIeKyIsIpHbIE COeIMHEHUSA

5.1 [Tnactmaccel. Kayuyku. Bomokna 2
Uroro no pazneny 2
OBIIEE KOJIMYECTBO YACOB I10 34 5 9
[NPOI'PAMME
11 KUIIACC
Ne KoanyecTBo 4acoB
HaumenoBaHue pa3iejioB U TeM JuiekTpOoHHbIE (LU pOBbIE)
n/ KoHTpoJbHBI IIpakTuyeckn
NPOrpamMMmbl Bcero o0pa3oBaTe/bHbIE Ppecypchl
n e padoThbl e padoThlI

Pazpnen 1.TeopeTrnyeckne 0CHOBbI XUMHH

Crpoenue atoMoB. [lepuonnyeckuit
3akoH U [lepuoanyeckas cucrema

11 XUMHYECKHUX 31eMeHTOB /JI. . 3
MenneneeBa
19 CrtpoeHue BelecTna. 4
MHoroo6pasue BeliecTs
1.3 XUMHYECKUE PEAKITUN 6 1 1
Hroro mo pasneny 13

Pa3nea 2.Heopranuyeckasi Xumusi

2.1 Mertamisl

2.2 Hemeramisl 9 1




CBs13p HEOPraHUYECKUX U

2.3 2
OpPraHUYECKUX BEIIECTB
Hroro mo pazueny 17
Pasznea 3.Xumus u :Ku3HL
3.1 ‘ XUMUS U KA3Hb 4
Hroro mo pazueny 4
OBILIEE KOJIMYECTBO YACOB I1O 34

[TPOTPAMME
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ITHOYPOYHOE IINTAHUPOBAHHUE

10 KUIACC
KoanuecTBo yacos DJIeKTPOHHbIE
Ne Hara uudgposbie
Tema ypoka Konrpoabusie IIpakruueckue
n/n Bcero U3YYeHUs oOpa3oBaTe/ibHbIE
padoThI padoThI
pecypcbi
IIpeamMer oprannyeckoi XUMuH, €€ bubmorexa LIOK
1 bel P ’ 1 04.09.2024 https://myschool.edu.ru
BO3HUKHOBEHHE, PAa3BUTHE U 3HAYCHUE /
Teopus cTpoeHUS OpraHUYECKUX bubnnorexa [JOK
2 coequnenuii A. M. bytneposa, eé 1 11.09.2024 https://myschool.edu.ru
OCHOBHBI€ ITOJIOKEHUS /
IT
oorameesan s, Homenosps biorera LIOK
3 P N P 1 18.09.2024 https://myschool.edu.ru
(cucremaTudeckas) U TPUBUAIBHBIC /
Ha3BaHUs OPraHUYECKHUX BEIIECTB B
AJKaHBI: COCTaB U CTPOCHHE Bubmiorexa LIOK
4 ' . p ’ 1 25.09.2024 https://myschool.edu.ru
TOMOJIOTUYECKHH Pl /
MeTtaH 1 3TaH — OPOCTEUIIINE bubmorexa OK
5 P 1 02.10.2024  https://myschool.edu.ru
MPEJICTABUTENHN AJTIKAHOB /
bu6mmorexa [IOK
6 AJIKEHBI: COCTaB U CTPOEHUE, CBOWCTBA 1 09.10.2024 https://myschool.edu.ru
/
OTHUJIeH ¥ MPOIUIIEH — IPOCTEHIITHE bubnmorexa LIOK
7 P P 1 16.10.2024 https://myschool.edu.ru

MMPEACTAaBUTECIN AJIKCHOB

/
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[Ipaktuueckas padora Ne 1. «[lomyuenue

bubmuoreka [JOK

8 23.10.2024 .
ATUJICHA U U3YYECHHUE €TO CBOWCTBY https://myschool.edu.ru/
Anxanuensl. byraguen-1,3 n bubmmorexa [IOK
9 meTunoyraauen-1,3. [MomyueHue 06.11.2024  https://myschool.edu.ru/
CHHTETUYECKOTO KaydyKa U Pe3UHbI
AJIKMHBI: COCTaB U 0COOCHHOCTH bubmuoreka [JOK
i psig. : l.edu.r
10 CTpOCHUS, FOMOJIOFI/I‘{GCKI/‘I’I/I psn 13.11.2024 https://myschool.edu.ru/
AnetuiieH — npocTenmin
IPE/ICTABUTEIH AJIKHHOB
bubmuoreka [JOK
Beruncnenus no ypaBHeHUIO
11 20.11.2024 :
XHMUAYECKOH PeaKTIHH https://myschool.edu.ru/
bubmuoreka [JOK
Apenbl: 6eH3011 U TOIyoJl. TOKCHYHOCTh
12 27.11.2024 .
apeHoB https://myschool.edu.ru/
13 I'eneTnueckas cBsi3b YIieBOJOPOJIOB, 04.12.2024 Bubmiorexa HOK
NPUHAAISKAINX K pa3IMYHbIM KJ1accam o https://myschool.edu.ru/
[IpupoaHble HCTOYHUKH YTIIEBOAOPO/IOB: bubnnorexa [JOK
14 HPUPOHBIH ra3 u HOHyTHI)I"e HeTAHBIC 11.12.2024 https://myschool.edu.ru/
ras3sl, HepTh ¥ MPOIYKTHI €€
nepepadoTKu
[IpupoiHbIE HICTOYHHKH YIJIEBOIOPOIOB: bubnnoreka [JOK
i : l.edu.
15 NPUPOHBIH ra3 u HOHyTHI)I"e HeTAHBIC 18.12.2024 https://myschool.edu.ru/
ra3sl, HeTh ¥ MPOIYKTHI €&
nepepadoTKu
16 KonTtponbHas pabota no pazaeny 25.12.2024 Bubmiorexa HOK
«YTIEBOTOPOTIBIY AL https://myschool.edu.ru/
17 [TpenenpHbIE OHOATOMHBIE CIIUPTHI: 15.01.2025 | bubmuotexa [IOK
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MCTAHOJI 1 5TaHOJI. BOI[OpO[[HaSI CBA3b

https://myschool.edu.ru/

MHoroaroMHbIe CIIUPTHBI: STUJIICHTJIMKOJIb

bubmuoreka [JOK

1 22.01.202 .
8 - 01.2025  hitps://myschool.edu.ru/
DEeHOJI: CTPOCHUE MOJIEKYJIbI, bubmuoreka [JOK
19 bu3nUecKrue ¥ XUMHYCCKHE CBOMCTBA, 29.01.2025  https://myschool.edu.ru/
pUMEHEHHE
20 Anpaeruapl: GopMaIbICTHI U 05.02.2025 bubanorexa [IOK
AlleTaIb AL ALETOH Ve https://myschool.edu.ru/
OZIHOOCHOBHBIE MPEICTbHBIC bu6mmoreka [JOK
21 KapOOHOBBIC KUCIIOTHI: MypaBbUHAS U 12.02.2025  https://myschool.edu.ru/
YKCyCHAs
29 [IpakTudeckas padora Ne 2. «CBoiicTBa 10.02.2025 brbmorexa [IOK
pacTBopa yKCYCHOM KHUCIIOTBI» o https://myschool.edu.ru/
CreapuHOBas U OJIEUHOBAS KMCIIOTHI, KaK bubnunoreka [JOK
23 IPE/ICTABUTEITN BBICIIMX KApOOHOBBIX 26.02.2025  https://myschool.edu.ru/
KHCIIOT
24 MBpi1a Kak COJIM BBICIIIUX KapOOHOBBIX 05.03.2025 Bubanorexa LIOK
KHCIIOT, HX MOOIIIEe JeliCTRHE -Ja. https://myschool.edu.ru/
CrnosxHble 3(hUpBI KaK MPOU3BOIHBIE bubnmoreka [JOK
25 KapOOHOBBIX KHCIOT. ['uaponu3 12.03.2025  https://myschool.edu.ru/
CJIOKHBIX 3(pUpOB
26 Kupsl: runponus, npuMeHeHue, 10.03.2025 Bubnnorexa LIOK
GHOTOTHUECKaS POITH KHUPOB U3, https://myschool.edu.ru/
. bu6mmoreka [JOK
YrneBoasl: cocTaB, KiIacCUpUKaIs.
27 02.04.2025  https://myschool.edu.ru/

Baxwueliume npencraBuTeNu: riaoK03a,
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dpykTO3a, caxapos3a
bu6mmoreka [JOK
Kpaxmai 1 1esmnosno3a Kak IpUpOHbIe
28 1 09.04.2025 :
HOTHMEpE! https://myschool.edu.ru/
KonTtponsHast pabota no pazaeny bubmuorexa [IOK
29 «Kucnopoacoaepxaiine opraHHuecKue 1 1 16.04.2025  https://myschool.edu.ru/
COCIMHEHUS
bu6mmoreka [JOK
30 AMUHBI: METUIAMUH ¥ aHWINH 1 23.04.2025  nhttps://myschool.edu.ru/
AMUHOKHCIIOTHI KaK aM(OTEpHBIE bubmmorexa [IOK
31 OpraHUYECKUE COCTMHEHUS, UX 1 30.04.2025  https://myschool.edu.ru/
Ouosnorudeckoe 3HadeHue. [lentuapl
bubmuoreka [JOK
benku xak npupojaHble
32 1 07.05.2025 :
BBICOKOMOJIEKYJISIPHBIE COEIMHEHMS https://myschool.edu.ru/
bu6mmorexa [IOK
OCHOBHBIE TIOHSATHUS XUMHH
33 1 14.05.2025 :
BBICOKOMOJIEKYIISIPHBIX COCITMHEHUH https://myschool.edu.ru/
OCHOBHBIE METO/IbI CHHTE3a bubmuoreka [JOK
34 BBICOKOMOJIEKYJISIPHBIX COETUHEHUH. 1 21.05.2025  https://myschool.edu.ru/
[Tnactmaccel, kKaydyku, BOJTOKHA
OBUIEE KOJIMYECTBO YACOB I10 34 9 9
[MTPOI'PAMME
11 KJIACC
KounuectBo yacos DJIeKTPOHHbIE
Ne HMara uugposbie
Tema ypoka Konrpoabubie IIpakTuyeckue
n/n Beero HU3yUYEeHUs o0pa3oBartejibHbIE
padoThI padoThI
pecypchbl
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XUMHUYECKUH AIEeMEHT. ATOM. DIEKTPOHHAs

bubnunoreka LIOK

KOHAHIYPALIIS ATOMOB 04.09.2024  https://myschool.edu.ru/
Ilepnonnueckuit 3akoH u Ilepuonnueckas Bu6mmoteka [JOK
CHCTEMAa XMMHYECKHX d1eMeHTOB 1. 1. 11.09.2024 https://myschool.edu.ru/
MeneneeBa, ux CBsI3b C COBPEMEHHOM

Teopuel CTPOCHHS aTOMOB

3aKOHOMEPHOCTU U3MEHEHUSI CBOMCTB bubmmoreka [JOK
XUMHAYECKUX IEMEHTOB U UX COEOUHEHUI 10 https://myschool.edu.ru/
rpynmnam u nepuogam. 3HaueHUe 18.09.2024

MEPUOINYECKOT0 3aKOHA U CHCTEMBI

xumuueckux 3nmemeHToB .. MeHnieneeBa B

pPa3BUTUU HAYKH

Crtpoenue BelecTBa. XMMHYECKasl CBA3b, €€ bu6nunorexa LIOK
BH/IbI; MEXaHU3MbI 00pa30BaHuUsA KOBAJICHTHOMN 25.09.2024  https://myschool.edu.ru/
cBa3u. Bogoponnas cBsi3b

BaneHTHOCTB. DNEKTPOOTPULIATETBHOCTb. bubmmnoreka HOK
Crenenb okuciaenus. Bemecrsa 02.10.2024 https://myschool.edu.ru/
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO

CTpOEHUS

[TonsiTe 0 nucniepcHbIX cucreMax. MicTuHHbIe bubmmnoreka HOK

Y KOJUIOWJIHBIE PACTBOPBI. MaccoBast 10Jist 09.10.2024  https://myschool.edu.ru/
BEIIIECTBA B pacTBOPE

Knaccugukanus 1 HOMEHKIaTypa bubnuoreka [IOK
HEOPraHWYeCKUX coeMHeHuil. ['eHeTnueckas 16.10.2024 https://myschool.edu.ru/
CBSI3b HEOPTAHWYECKUX BEIIECTB, PA3THIHBIX

KJIaCCOB

Knaccugukaius XuMHUeCKUX peakluii B bubnuoreka [IOK
HEOPTaHMYECKON M OpraHN4eCKONH XUMHUHU. 23.10.2024  https://myschool.edu.ru/

3akoH COXpPaHCHHUA MAaCChl BEUICCTB; 3aKOH

24


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

COXpaHEHUs U IIPEBPALLCHNS SHEPIUU TIPH
XUMHUYECKHUX PEAKLUAX

Ckopoctb peakiuu. O6paTuMble peaKkiuu.

bub6nmoreka [IOK

9 06.11.2024 -
XHMHUECKOE PABHOBECHE https://myschool.edu.ru/
[TpakTuyeckas padora Ne 1. «Biusiaue Bu6mmoteka [JOK

10 pa3nuYHbIX (haKTOPOB HA CKOPOCTH 13.11.2024  https://myschool.edu.ru/
XUMHYECKON PEAKIIUN»
DnexTponutuyeckas auccoruanus. [lonstue o bubnnorexa [JOK

11 BOJIOpoiHOM Toka3arese (PH) pactBopa. 20.11.2024 https://myschool.edu.ru/
Peakiuu nonnoro oomena. I'nyaponus
OpPraHUYECKUX M HEOPTaHMYECKHUX BEIICCTB
OKHCANTENEHO-BOCCTAHOBUTEIBHBIC PEAKITHH. bubnnorexa [JOK

12 [TonsiTrie 00 3IEKTPOIH3E PACIIaBOB U 27.11.2024 | https://myschool.edu.ru/
pacTBOpPOB COJIEH

13 Kontposnbnas pabota mo pazaeny 04.12.2024 bubnnorexa [JOK
«TeopeTHyeckie OCHOBBI XUMHI» o https://myschool.edu.ru/
Meraiubl, ux nosioxenue B Ilepuoanueckoi bubnmorexa LIOK
CHCTEME XUMHUECKUX dyieMeHToB J]. 1. https://myschool.edu.ru/

14 MenzeneeBa 1 0COOEHHOCTH CTPOEHUS 11.12.2024
atomoB. OOmue pu3ndecKkrue CBOMCTBa
METaJIJIOB

15 CrnaBel METAIIOB. DIEKTPOXUMUYECKUH s 18.12.2024 bubnnorexa [JOK
HATISKCHHIT METATIIOB Le https://myschool.edu.ru/
XWMHYECKHE CBOMCTBA BAKHEUIITUX METAIIIIOB bubnuotexa [JOK

16 (HaTpuii, Kalui, KaabIMi, MarHHA, 25.12.2024  https://myschool.edu.ru/
ATIOMUHMI) U UX COETUHEHUM

17 XWMHYECKHE CBOMCTBA XpOMa, MEAHN B MX 15.01.2025 | but6mmorteka I[IOK
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COE€IUHEHUN

https://myschool.edu.ru/

XHUMHYECKHE CBOMCTBA IIMHKA, JKeJe3a U UX

bubnunoreka LIOK

18 22.01.2025 -
coequHenuil https://myschool.edu.ru/
[TpakTrueckas padota Ne 2. "Pemienue bubmuorexa [IOK
19 HKCICPUMECHTAIBHBIX 3a/1a4 110 TEME 29.01.2025 | https://myschool.edu.ru/
«Metap»"
Hewmeramnsl, ux nonoxxenue B [leprnonnueckoin bubnunoreka LIOK
20 cucTeMe XMMUYeCKuX 31eMenToB 1. 1. 05.02.2025  https://myschool.edu.ru/
MeHpeneeBa 1 0COOEHHOCTH CTPOSHHUS aTOMOB
®u3nyecKkue CBOMCTBA HEMETAJIIOB. bubnunoreka LIOK
21 AJNOTpOIHUS HEMETAIJIOB (HA IPUMEpe 12.02.2025  https://myschool.edu.ru/
KHCIIOpoJ1a, cephl, (hocdopa u yrieposa)
99 XUMHUYECKHE CBOMCTBA TaJIOT€HOB, CEPBI U UX 10.02.2025 Brbmiorexa [IOK
P —— Ve, https://myschool.edu.ru/
93 XuMHYEeCcKue CBOMCTBA a30Ta, hocodpa u ux 96.02.2025 bubmorexa LLOK
coeMHe it Je. https://myschool.edu.ru/
24 XUMHUYECKHE CBOWCTBA yIaepoia, KpEMHHUS U 05.03.2025 brbmorexa [IOK
T — Jo. https://myschool.edu.ru/
o5 [IpuMmeHeHNne BaKHEHIIINX HEMETAJIOB U MX 12.03.2025 brbmorexa [IOK
coeMHe it Jo. https://myschool.edu.ru/
O06o0menre 1 cucTeMaTH3alns 3HAHUH 110 but6mmorekxa [IOK
26 teMme «Hemeramisy. BLI'—II/ICJ'IGHI/ISIVHO 10.03.2025 https://myschool.edu.ru/
yYpaBHEHUSM XUMHUYECKUX PEaKIUi 1
TEPMOXUMHUYECKHE PACUETHI
27 [TpakTrueckas padota Ne 3. «Pemenue 02.04.2025  bubmuoteka [IOK
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IKCIIEPUMEHTATBHBIX 33724 10 TeMe
"HemeTtamasr"»

https://myschool.edu.ru/

08 KontponbHas pabora o remam «MeTauibi» 1 1 09.04.2025 bubnnorexa LIOK
«HeMeTawILD AL https://myschool.edu.ru/
29 Heoprannueckue u OpraHnYecKue KUCIOTHI. 1 16.04.2025 Bubnnorexa [JOK
Heoprannveckue 1 OpraHn4ecKre OCHOBAHHUS o hitps://myschool.edu.ru/
AMpoTepHbIE HEOPraHUYECKHE U Bbu6moreka [JOK
30 opraHuyeckue coequHeHus. ['eHeTnyeckas 1 93.04.2025 https://myschool.edu.ru/
CBSI3b HCOPTaHMYECKUX U OPTaHHYECKHX
BCIIIECTB
Poib xuMun B 00€CrIeYeHUH DKOJIOTHYECKOM, bubnunoreka LIOK
31 IHEPreTUYECKOM U MUIIEBOW 0€301MacHOCTH, 1 30.04.2025  https://myschool.edu.ru/
Pa3BUTHH MEJIULIUHBI
[Tpeacrasnenus: 00 0OMIUX HAYYHBIX bubmuoreka [JOK
32 MPUHIIAIAX TPOMBIIIICHHOTO MOJTyYSHUS 1 07.05.2025  https://myschool.edu.ru/
BaXKHEUIITNX BEIIECTB
bubnmorexa LIOK
33 Yenosek B MUpE BELIECTB U MATEPUAIIOB 1 14.05.2025  pttps://myschool.edu.ru/
bubmmoteka IIOK
34 Xnmus u 3J0pPOBEC YCIIOBEKA 1 21.05.2025 https://mvschool_edu_ru/
OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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YYEBHO-METOJUYECKOE OBECIIEYHEHUE OBPA30BATEJIBHOI'O ITPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VI YYHEHUKA

» Xumus, 10 xknace/ I'abpuensa O.C., Octpoymon U.T'., CnagkoB C.A., AKIIOHEpHOE 00IIECTBO
«M3narenscTBoO «IIpocsenienue»
* Xumus, 11 knacc/ T'abpuensia O.C., OctpoymoB W.I'., CnagkoB C.A., AKiinoHepHOE 00IIECTBO

«M3nparenbcTBO «lIpocBemenune»

METOJAUYECKUE MATEPHUAJIBI AJIS1 YYUTEJIS
OEJEPAJIBHASA PABOYAS ITPOTPAMMA CPEJJHET'O OBILIEI'O OBPA3OBAHUA XUMU A
(6a30BbIil YpOBEHbB)

(mns 10-11 xitaccoB 00pa3oBaTeIbHBIX OPraHU3aALNN)

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

bubmmorexa ITOK https://m.edsoo.ru
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Ipeamer Xumus

Kaace

Yuureab Makapona B.E.

JIneTr KOppeKTHpPOBKH

KAJICHAAPHO-TEMATUYICCKOI'0O IVIAHUPOBAHUSA

2024-2025 yuyedHblii roa

Ne
ypoKa

Tema

KonuuectBo uacoB

110 IUIaHY

JIaHOo

[Ipnuuna
KOPPEKTUPOBKHU

Croco6
KOPPEKTHPOBKHU
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