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NOSACHUTEJBbHASA 3AIINCKA
[IporpaMma mo  XMMHM__ Ha YpOBHE OCHOBHOT'O 0011ero 00pa3oBaHus COCTaBlIeHA HA OCHOBE:!

- @enepa’dbHOTO TOCYNAPCTBEHHOTO 00pa30BaTENFHOIO CTaHJapTa OCHOBHOTO  OOIIEro
oOpa3oBaHUs, YTBEpKAEHHOTO MpHKa3oM MuHHCTEpcTBa mpocsemienus Poccuiickoit Deneparumn
oT 31.05.2021 Ne287;

-  ®enepanpHOI 00pa30BaTEILHON IPOTPAMMbI OCHOBHOTO 00IIIET0 00pa30BaHUsl, yTBEPKIAECHHON
npukazoM MunucrepcTBa npocseleHust Poccuiickoit ®enepannu ot 18.05.2023 Ne370;

- Ilpukasa Munnpocsemenuss Poccun ot 22.01.2024 Ne 31 « O BHeceHUM H3MEHEHUU B
HEKOTOpble TpuKa3bl MuHucrepctBa oOpa3oBaHuss M Hayku Poccuiickoit @exnepanuu u
MunucrepcTBa  npocBeuieHuss  Poccuiickoit denepanuu, KacaroImxcs denepabHBIX
rOCyJapCTBEHHBIX 00pa30BaTENbHBIX CTAHJAPTOB HAYAJIBLHOTO OOIIEro oOpa3oBaHUs U OCHOBHOTO
00111ero 00pa3oBaHUsY;

- OcHOBHOW  00pa3oBaTeNbHOW  MPOTPaMMbI  OCHOBHOTO  oOmiero  oOpa3oBaHuUs
I'OCYJAPCTBEHHOI'O BIO/DKETHOI'O OBHIEOBPA3OBATEJIBHOI'O YUPEXIEHWA
«IKOJIA Ne 8 HUMEHU A.BI'ABPUIIEHKO T'OPOJCKOI'O OKPYI'A JOHEILIK»,
yTBepKIEHHOH mpuka3zom oT _26.08.2024  Ne 175 _;

[IporpaMma o XuMUHM Ha ypOBHE cpeAHEro ooOuiero oOpa3zoBaHHUs pazpaboTaHa Ha OCHOBE
®denepanpHoro 3akoHa OT 29.12.2012 Ne 273-d3 «O6 obpazoBanuu B Poccuiickoit deneparumy,
TpeOOBaHUN K pe3yibTaTaM OCBOCHHs ¢eaepaabHOil 00pa30BaTeIBHON MPOTPAMMBI CPEIHETO
obmero oo6pazoanusi (DOII COO), npencraBieHHBIX B DeneparbHOM TOCYIapPCTBEHHOM
oOpazoBatenbHoM ctangapre COO, ¢ yuérom Konnenuuu npenojgaBaHusi yueOHOTO MpeaMera
«Xumus» B 00pa3oBaTeNbHBIX opraHm3aiusax Poccuiickoit Denepamnuu, pearn3yrONuX OCHOBHBIC
oOpa3oBaTelibHbIE MPOTpaMMbl, U OCHOBHBIX MOJOXeHUH «CTpaTeruu pa3BUTUS BOCHHUTAHMS B
Poccuiickoit @eneparu Ha niepuoa 10 2025 roga» (Pacnopspkenne [IpaBurensctBa PO ot 29.05.
2015 Ne 996 - p.).

OcHOBY MOJIX0JI0B K pa3paboTke MporpaMMbl [0 XUMHH, K OTIPEJeNIeHUI0 o01Ieil cTpaTeruu
oOyueHus1, BOCIIMTAHUS U Pa3BUTHsI OOYUAIOIINXCSA CPEACTBAMHU YyUeOHOTO mpeameTa «XUMUs s
10-11 xmaccoB Ha 0a30BOM YypOBHE COCTaBWIM KoHIenTyaidbHble mojoxenus ®I'OC COO o
B3aMOOOYCIIOBJICHHOCTH TIEJICH, Coep)KaHusl, Pe3yJabTaToB O0y4deHUs W TpeOOBaHUW K YPOBHIO
MOATOTOBKH BBIITYCKHUKOB.

Xumuyeckoe  oOpa3oBaHHe,  IOJIy4aeMO€  BBIMYCKHUKaMH  001ieo0pa3oBaTesbHOM
OpraHu3aliy, SBJSETCS HEOTHEMJIEMOI YacThIO0 UX 00pa30BaHHOCTH. OHO CIYXUT 3aBEPILAIOLIUM
ATAaoOM pealin3aliy Ha COOTBETCTBYIOLIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEH, IPUCYIIUX
L[EJIOCTHOM CHCTEME XUMHUYECKOro OOpa3oBaHMs. OTH LEHHOCTH KacaloTcs MO3HAHHUS 3aKOHOB
pUpoabl, (GOPMUPOBAHUS MHUPOBO33PEHUS M OOIIEH KyIbTyphl YeIOBEKa, a TAKKE IKOJIOTUYECKU
000CHOBAaHHOTO OTHOUIIEHHS K CBOEMY 3JI0POBBIO U MPUPOIHOU cperae. Peanmusyercs xumuueckoe
oOpa3oBaHue OOY4YaIOIIUMXCSI Ha YPOBHE CpPEAHEro oOIiero oOpa3oBaHUsS CPEACTBAMHU Y4eOHOTO
npeaMera «XUMHUS, COJEpKaHUuE U OCTPOCHUE KOTOPOTO OMPE/ENIeHbl B IPOrpaMMe Mo XUMHUH C
yu€ToM crnenuPUuK HaAyKd XUMUH, €€ 3HAUCHUS B MMO3HAHUU MPHUPOJBI U B MaTepUATbHON KU3HU
oOmiecTBa, a TaKke C y4€TOM OOWIMX IIefied W MPHUHIUIIOB, XapaKTEPHU3YIOIIMX COBPEMEHHOE
COCTOSTHUE CUCTEMBI cpeiHero obiero oopasoBanus B Poccuiickoit denepanun.

XUMHS KaK JIEMEHT CHUCTEMbl €CTECTBEHHBIX HAyK WUIpaeT 0coOyi0 poJib B COBPEMEHHOMN
[MBUIIU3AIlMU, B CO3JIaHUU HOBOM 0a3bl MaTepualbHON KyabTypbhl. OHa BHOCHUT CBOM BKJIaJ B
(dbopMupOBaHHE PAIIMOHATILHOTO HAyYHOTO MBIIIJIEHUS, B CO3/JaHHUE 1IEIOCTHOTO MpeACTaBIeHus 00
OKpYXKalollleM MHpe Kak O €IMHCTBE MPUPOJIbl M YeJIOBEKa, KOTopoe (POpMHUPYETCS B XUMHMM Ha
OCHOBE ITOHMMAaHMsI BEIIECTBEHHOI'O COCTaBa OKPYXKAIOIIET0 MUPA, OCO3HAHUS B3aUMOCBSI3U MEXY
CTPOEHHUEM BEIECTB, X CBOMCTBAMH U BO3MOKHBIMH O0JIACTSMU MPUMEHEHHS.

TecHO B3aMMOJEUCTBYSl C APYTUMH €CTECTBEHHBIMU HayKaMU, XMMHUSI CTala HEOThEMIIEMOM
4acTbI0 MUPOBOM KYJIBTYpPbI, HEOOXOIUMBIM YCIOBUEM YCIEIIHOTO TPYAa M *U3HU KaKJIOTO YJIeHa
obmiectBa. CoBpeMeHHass XUMHUsI KaKk Hayka CO3UIaTeNbHas, KaKk HayKa BBICOKMX TEXHOJOTHI
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HampaBJeHa Ha PELICHNE TT00ATBHBIX MPOOIEM YCTOHUYHMBOTO pa3BUTHUS YEJIOBEYECTBA — CHIPHEBOM,
SHEPTeTUYECKOH, MUILIEBOH, IKOJIOTHUECKON OE30MaCHOCTH U OXPaHbI 3710POBBSI.

B cooTrBercTBMM ¢ OOmMMH LENAMH M HOPUHIMIIAMHU CpeaHEero oOIero oOpa3oBaHHS
conepxkanue npeamera «Xumus» (10-11 kmaccel, 6a30BbI ypOBEHb H3Y4EHHUS]) OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOUICKYJIbTYPHYIO IOATOTOBKY OOYYaIOLIMXCS, HEOOXOOUMYI0 UM JUIs
BBIPAa0OTKH MHUPOBO33PEHUYECKUX OPHEHTHPOB, YCICUIHOTO BKIIOYEHHS B JKU3Hb COLUYyMAa,
IIPOJIOJIKEHHSI 00pa30BaHUs B PA3IMYHBIX 00JIACTAX, HE CBA3AHHBIX HEIIOCPEIACTBEHHO C XUMUEH.

CocraBisiroliuMy npeameTa « XuMus» SBIS0TCA 0a30Bble Kypchl — «OpraHudeckasi XUMHUs»
n «OO0mast 1 HeoOpraHUYecKast XMMUsD», OCHOBHBIM KOMIIOHEHTOM COJIEPYKAHHSI KOTOPBIX SIBIISTFOTCS
OCHOBBI 0a30BOI HAyKH: CHCTEMa 3HAHWU MO HEOPTaHWYECKOH XUMHH (C BKIIOYCHHWEM 3HAHHWN U3
oOmield XuMuM) U opraandeckord xumun. @opMHUpPOBaHUE TAHHON CHCTEMBI 3HAHUH MPH H3YydEHUH
npenMera o0ecreuyrBaeT BO3ZMOKHOCTh PACCMOTPEHUSI BCErO MHOT0OOpa3usl BEIIECTB HAa OCHOBE
0OLIMX MOHITUN, 3aKOHOB U TEOPUN XUMUHU.

CtpykTypa conepkaHusi KypcoB — «Opranudeckass xumus» u «OOmmas u HeopraHudecKas
XUMHS» copMHpOBaHA B MPOrpaMMe MO XMMHMHM Ha OCHOBE CHUCTEMHOTO IMOJX0Ja K H3YyYEHHIO
yueOHOro Marepuaga U OOYCIIOBJIEHa HCTOPUYECKH OOOCHOBAHHBIM pAa3BUTHEM 3HAaHUN Ha
OTpENENEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYecKOM XUMHUHU BeEIleCTBa
paccMaTpuBalOTCS Ha YpPOBHE KJIACCUYECKON TEOpHUU CTPOCHMSI OpPraHMYECKUX COEIWHEHUH, a
TaKkK€ Ha YpPOBHE CTEPEOXHMMHYECKUX U DIIEKTPOHHBIX MPEJCTaBICHUH O CTPOCHHM BELIECTB.
Ceenenusi 00 M3y4aeMblX B Kypce BEIIECTBaX JAlOTCSd B PAa3BUTHUM — OT YIJIEBOAOPOJOB [0
CIIOXHBIX OHMOJIOTMYECKH AaKTUBHBIX CO€AMHEHHMH. B Kypce opraHuyeckol XWMHUU TMOJIY4aroT
pa3BuTHE CHOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO 0O0IIEero o0pa3oBaHMs T€pBOHAYAIbHBIE
MIPEJICTaBICHUSI O XMMHYECKON CBS3U, KJIACCU(UKALMOHHBIX MPHU3HAKaX BELIECTB, 3aBUCHUMOCTH
CBOMCTB BEIIIECTB OT UX CTPOCHUS, O XUMHUYECKOU PEAKIINH.

[log HOBBIM yriom 3peHHs] B Tpeamere «Xumus» 0a30BOr0 ypOBHS paccMaTpHUBaeTCs
M3YYECHHBII Ha YypPOBHE OCHOBHOTO o0OmIero oO0pa3oBaHMs TEOPETUYECKUH MaTepual U
(akToNOrMuecKre CBEJICHUS O BEIIECTBAX M XMMHMUYECKOM peakinuu. Tak, B 4aCTHOCTH, B Kypce
«O0masi u HeopraHudeckas XUMHsD OOYyJarOIIMMCSI MPEIOCTABISETCS BO3MOXHOCTb OCO3HATh
3HaYEHHUE MEePUOTUUECKOrO 3aKOHA C OOIIETEOPETUYECKIX U METOI0JOTMUECKUX MO3UIUH, TIIy0xke
MOHSATh UCTOPUYECKOE U3MEHEHHE (PYHKIIMI 3TOTO 3aKOHA — OT 0000IIArONICH 10 OOBSICHSIOMEH 1
MPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHMIl O BaKHEWIIMX BEILIECTBAX, UX COCTaBE, CTPOCHHMM, CBOMCTBAaxX M
IIPUMEHEHHH, a TAKXKE O XMMHUUYECKHX PEAKLUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSX MPOTEKAHUS
nonojHsAercs B Kypcax 10 wum 11 KiaccoB 3aeMEHTaMHM  COJEpKaHUS, HMEIOIINMHU
KYJIbTYPOJOTHYECKH M MPUKIAJAHON XapakTep. OTH 3HAHUA CIHOCOOCTBYIOT IMOHUMAaHHIO
B3aMMOCBSI3M XHMHMHM C JPYTMMHM HayKaMH, pacKpbhlBalOT €€ pojib B IO3HABAaTEIbHOU H
MPAKTUYECKON JEeSATeNbHOCTH 4YEJOBEKa, CHOCOOCTBYIOT BOCHHTAHUIO YBOXKEHHUS K TIIPOIECCY
TBOpUECTBa B 00JAacCTH TEOPUU MU MPAKTUYECKUX MPUTIOKEHUN XUMUU, MMOMOTAIOT BBIMYCKHUKY
OpUEHTHPOBATHCS B OOIIECTBEHHO U JMYHOCTHO 3HAYMMBIX MpOoOJieMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh MH(POPMAIMIO M NPUMEHATh €€ sl MOMOJHEHHUS 3HAHHM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAJIbHBIX HCCIENOBATENIbCKUX 3adad. B memom conepxkanue
yuebHoro mnpeamera «XUMHsD AAHHOTO YPOBHS M3yYEHHUS OPUEHTHUPOBAHO Ha (DOPMHUpOBAHHE Y
oOydaronmxcs MHUPOBO33PEHUYECKOM OCHOBBI ISl MOHMMaHMsS (GUIOCOPCKUX HIEH, TaKUX Kak:
MaTepHalIbHOE €IMHCTBO HEOPraHWYECKOT0 M OPraHMYecKOro MHUpa, 0OYCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTAaBOM M CTPOECHHUEM, IIO3HABAEMOCTh MPUPOIHBIX SIBJICHUH IyTEM 3KCHEPUMEHTA U
pelleHus TMPOTUBOPEUMH MeEXAy HOBBIMU (DaKTaMH U TEOPETUYECKHUMH TMPEANOChUIKAMH,
OCO3HAHME POJIM XUMHMM B PEIICHUH SKOJIOTHYECKUX MpoOsieM, a Takke MpobiieM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mnane pemieHus 3a1a4 BOCIHUTAHUSA, PA3BUTHS U COIUANTM3AIMHA OOYJAIOUIUXCS TPUHSATHIC
IIPOrpaMMONl 0 XMMHMM MOJAXOJbl K OIPEAEICHUI0 COACpPKAaHUS U TOCTPOEHUS IpeaMeTa
npeaycMaTpuBaoT (OPMUPOBAHHUE YHHBEPCATbHBIX YUEOHBIX JEHCTBUI, HMEIOMINX 0a30BOe
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3HA4YCHHUE JUIs Pa3IMYHbIX BUJOB JIEATEILHOCTH: peIIeHUs Ipo0ieM, MOUCKa, aHau3a U 00paboTKU
uHpopMaluK, HEOOXOJUMBIX I MPHOOPETEHUs OMbITa MPAKTHYECKONW M HUCCIIECNOBATEIHCKON
NEeSITeILHOCTH, 3aHUMAIOIIEH BAXKHOE MECTO B TIO3HAHUH XHUMHUH.

B mpakTuke mpenoiaBaHus XHMHH KaK Ha YPOBHE OCHOBHOTO 0011ero oopa3oBaHus, TaK 1 Ha
ypOBHE cpemHero oOmiero oOpa3oBaHMs, NPHU OIPEACICHHH COJCPKATEIHHONW XapaKTePUCTHKU
1ene M3y4YeHHs TMpeAMETa HalpaBJICHUEM TMEPBOCTCIICHHOW 3HAYMMOCTH  TPAJIUIIMOHHO
npu3Haércss  (GopMHpOBaHWE OCHOB XHUMHUYECKOH HAayKH Kak OO0JIaCTH  COBPEMEHHOTO
€CTECTBO3HAHMS, IPAKTHYCCKOMN JIEATSIHPHOCTH YEJIOBEKAa U KaK OJIHOTO M3 KOMIIOHEHTOB MHUPOBOM
KylnbTypbl. C METOAMYECKON TOYKH 3pEHUS TAKOW TOJXOJ K OMPEICIICHUIO IeNeH W3ydeHHS
IpeIMeTa SBJISCTCS BIIOJTHE OTPABIAHHBIM.

CorylacHO JaHHOH TOYKE 3PCHHS TJABHBIMH IEISIMH H3YYCHHUs TpeaMmera «XuMHus» Ha
6a3oBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (¢dopMHUpOBaHHE CHUCTEMBbl XHMMHUYECKHMX 3HAHWWA Kak Ba)XKHEHIIEH COCTaBJISIONMIEH
€CTECTBCHHO-HAYYHON KApTUHBI MHUpPa, B OCHOBE KOTOPOW JIeKAT KIIFOYEBBIC IMMOHSITHS,
(dbyHIaMeHTaIbHBIE 3aKOHBI M TEOPUU XUMHUH, OCBOCHHE S3bIKa HAYKH, YCBOCHUE H
MMOHMMAHHUE CYIIHOCTH JOCTYIMHBIX OOOOIIEHWH MHPOBO33PEHUYECKOTO  XapakTepa,
03HAKOMJICHHE C HCTOPHUEH UX PA3BUTHUS U CTAHOBJICHHUS,

e (opmupoBaHue W pa3BUTHE NPEJICTABICHUNA O HAYYHBIX METOJaX TO3HAHHS BEIICCTB U
XAMHYECKAX PEaKIUi, HEOOXOAMMBIX I TPUOOPETCHHS YMEHUH OPHEHTHPOBATHCS B
MHpPE BEIIECTB M XMMHYCCKUX SBIICHUH, UMCIOIIUX MECTO B MPHPOJIC, B MPAKTUUCCKON U
MMOBCETHEBHOM KW3HU,

® pa3BHUTHE YMEHHUI M CTIIOCOOOB JICATEIIHPHOCTH, CBA3aHHBIX C HAOIIOJICHHEM U OOBSICHEHUEM
XUMHUYECKOTO OKCIIEPUMEHTa, COOJIOJIEHHEM TpaBWI OE30MacHOTO OOpameHust ¢
BEI[ECTBAMHU.

Hapsiny ¢ stum, conmepkarenbHasi XapakTepUCTUKa Iiefiell W 3aJay M3ydeHUs MpeaMera B
MporpaMMe Mo XMMHH YTOYHEHAa U CKOPPEKTHPOBAaHA B COOTBETCTBUU C HOBBIMU MPHOPUTETAMU B
cucteMe cpemHero oomero oopazoaHus. CerojHsi B MPEMOJaBaHUM XMMHUHU B OOJIBIICH CTENEHU
oTaéTcs MpeanoYTeHHE MPAKTUYECKON KOMIIOHEHTE COoJiepKaHus 00yUYeHHs, OpUEHTUPOBAHHOM Ha
MOATOTOBKY BBIMTYCKHHMKA 00111€00pa30BaTeIbHON OpraHu3alliy, BIaACIONIero He HabopoM 3HaHHIA,
a (QYHKUMOHAIBHON TI'PaMOTHOCTHIO, TO €CThb CHOCOOAMHM M YMEHHSIMH AaKTHBHOIO MOJy4YEHHS
3HAHWUN U IPUMEHEHUS UX B PEaIbHOM KU3HU JJISl peLICHUS MPAKTUYECKUX 3a]1a4.

B cBs13u ¢ 9TUM npU U3y4YeHHH MpeaMeTa « XUMUsS) TOMUHHUPYIOIllee 3HaUeHHe TPUOOPETatoT
Takue LeIH U 3a/1a41, KaK:

ajanrtanusi 00yJarluxcsl K yCJIOBUSAM AMHAMUYHO pa3BUBAIOIIErocs MHpa, GOpMUPOBAHUE
UHTEJUJICKTYaJbHO Pa3BUTOM JIMYHOCTH, TOTOBOM K CamM0o00pa3oBaHUIO, COTPYIHHYECTBY,
CaMOCTOSITEILHOMY TMPHUHATHIO TPAMOTHBIX PEIICHHH B KOHKPETHBIX J>KU3HEHHBIX CHUTYalUAX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(dbopMupoBaHHe Yy 00Y4arOIIUXCs KIIFOYEBBIX HABBIKOB (KIIFOUEBBIX KOMIIETEHIIUH ), HMEIOIINX
YHHUBEpPCAIbHOE 3HAYCHHE MJIs DPA3JIMYHBIX BHUJOB JIEATEIBHOCTH: PEIICHHUS MpoOsieM, MOUCKa,
aHanu3za u 00paboTku HHpOpMaNMK, HEOOXOAUMBIX HJs MPHOOPETEHUs OMbITa NEATEIBHOCTH,
KOTOpasi 3aHMMaeT BaXHOE MECTO B IMO3HAHUM XUMHUHU, a TakXKe i1 OLEHKH C TO3ULUN
JKOJIOTHYECKON OE€30MacHOCTH XapaKTepa BIMSHHUS BEUIECTB W XUMHUYECKHX IPOILIECCOB Ha
OpraHHu3M 4YeJOBeKa U MPUPOJHYIO CPEY;

pa3BUTHE TO3HABATEIbHBIX WHTEPECOB, MHTEIJIEKTYAIbHBIX M TBOPUYECKUX CHOCOOHOCTEMH
oOydaronuxcs: CIHOCOOHOCTH CaMOCTOSATENbHO MPUOOpPETaTh HOBBIE 3HAHWS 1O XUMHH B
COOTBETCTBUU C >KM3HEHHBIMHU TMOTPEOHOCTSMH, HCIIOIb30BaTh COBPEMEHHBbIE WH(GOPMAIMOHHBIE
TEXHOJIOTUU JUTsl TIOWCKA U aHalu3a y4eOHOW M HayYHO-MOMYJSIpHON MH(OpPMAIMM XUMHYECKOTO
COJIepIKaHNUS;

(hopMHUpOBaHHE U PA3BUTHE Yy OOYYAIOIIUXCS ACCOIMATUBHOTO M JIOTUYECKOTO MBIIIICHHUS,
HaO0IATeIbHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPbIE 0COOCHHO HEOOXOJAUMBI, B YACTHOCTH,
MY UIAHUPOBAHUH U MPOBEICHUU XUMHUUYECKOTO IKCIIEPUMEHTA;
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BOCIUTaHUE Yy 00yJaronmxcsl yOS)KAEHHOCTH B TYMaHUCTUYECKOW HAIpPaBICHHOCTU XUMUH,
e€ BAXXHOH pOJMM B pEIIEHHH TJIOOAIBHBIX MPOOJIIEM PaMOHAIBHOTO MPHUPOJOINOIB30BAHMS,
IIOIIOJIHEHUSI SHEPreTUYECKUX PECypCcOB U COXpPaHEHUs NPUPOJHOTO PaBHOBECHUS, OCO3HAHMS
HE00X0IMMOCTH OEPEKHOTO OTHOLIEHHS K MPUPOJIE U CBOEMY 3[I0POBBIO, a TAKXKe NMPHOOpPETEHUs
OTIBITA WCIOJB30BAHUS TOJNYYCHHBIX 3HAHUHU I MPUHSATHS TPAMOTHBIX PEIICHUN B CUTYalUsX,
CBSI3AHHBIX C XUMHUYCCKUMU SBIICHHUSIMH.

B y4yeOnom mmane cpemHero oOmiero oOpa3oBaHUsS MpeaMeT «XHUMHs» 0a30BOrO YPOBHS
BXOJIUT B COCTaB MpeaIMeTHON 001acTh «EcTecTBEHHO-HAYUHbIE IPEAMETHD.

Pabouyas mporpamma BOCTIUTaHHS yXKE OTPaKEHA B JINYHOCTHBIX PE3yJbTaTax

OO01ee 4yMciaO 4acoB, OTBEAEHHBIX JUIS W3YYEHMsS] XMMHHM, Ha 0a30BOM YPOBHE CpPEIHEro
obmiero o6pazoBanus, cocrapiseT 68 daco: B 10 kitacce — 34 gaca (1 gac B Henmenio), B 11 kimacce —
34 gaca (1 gac B HeZeIIO).

B 2023-2024 yuye6nom romy 11 xmaccer Oyayr paborarh mo PI'OC cpeanero o06miero
obpazoBaHusi ¢ ydetom TpeOoBanuii [lpuxaza Ne 732 B wacTu u3MEHEHUs TPeOOBAHHMI K
IIaHupyeMbIM pesynbrataM. [lostromy 11 kmaccer B 2023-2024 y4yeOHOM TOJy 3aBepIIalOT
00y4eHHe 0 OTKOPPEKTHUPOBAHHOW Mporpamme, 3arsiaHupoBaHHoi Ha 10-11 kmaccel. Tak kak,
TeMbl 110 HOBOM DenepaibHOM MporpaMMe HE OTIMYAIOTCSA OT MPEIbIAYIIEH, a TOJIHKO J00aBIICHbI
TPU MpaKTHUYECKHE pabOThl, TO PEHIEHHEM METOAUYECKOTo oObennHeHus KannHuHCKOro paiioHa
MPUHATO B3Th 3a OocHOBY B 11 kiacce denepanpHyio pabouyio mporpammy CpeaHero oOIIero
oOpazoBaHus «XuMus» 6a30BbIl ypoBeHb (151 10-11 kmaccoB oOpa3oBaTenbHBIX OpPraHU3aLUi),
Mocksa, 2023 T.



COIJEP KAHUE OBYUYEHUA
10 KJIACC
OPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI OPraHUYECKO XUMHH

[IpenMer opraHMyYecKOl XMMHUU: €€ BO3HUKHOBEHWE, Pa3BUTHE U 3HAYEHUE B IOJIYYEHUH
HOBBIX BELIECTB U MaTepuasioB. Teopus cTpoeHus: opraHuueckux coequnenuii A. M. byrneposa, eé
OCHOBHBIE TOJIOXKeHHUA. CTpyKTypHBIE (POPMYIBI OPraHUYECKUX BEIIecTB. ['omMosorus, nsomepus.
XuUMH4YecKasi CBA3b B OPraHUYECKUX COCTMHEHHSIX — OJIMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBienure o KiacCU(pUKAMU OpraHMYecKUX BeulecTB. HoMeHKaTypa opraHudecKux
COEIMHEHUH (cucTeMaTH4ecKas) U TPUBUAJIbHbIC HA3BaHUS Ba)KHEHIIMX IPEICTAaBUTENIEH KJIacCcoB
OpraHMYECKUX BEILECTB.

DKCIepUMEHTANIbHBIE METOJbl M3YYEHMsI BEIIECTB M MX IpPEBpallleHUH: O3HAKOMJIEHHE C
oOpa3laMu OpraHMYECKUX BELIECTB M MaTepualaMM Ha MX OCHOBE, MOJEIMPOBAHHUE MOJIEKYI
OpraHMYECKUX BEILIECTB, HAOIIO/IEHUE U OTIMCAHUE JIEMOHCTPALMOHHBIX OIBITOB MO MPEBPAILIECHUIO
OpraHMYECKUX BEILECTB IIPU HarpeBaHUH (TIaBJIeHHUE, 0OyTIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTMYECKMM psA. MeTraH M 3TaH — MNpPOCTEHIINE
MIPE/ICTAaBUTENN aJKAHOB: (PU3UYECKHE U XUMHUYECKHE CBOMCTBA (pEeaKIMM 3aMEelIEHUsI U TOPEHHUS),
HaX0XJIeHHE B IPUPOJIE, MOIYyYeHHE U IPUMEHEHHE.

AJNKEHBI: COCTaB U CTPOCHHME, TOMOJIOTMYECKUN psAl. DTWIEH W NPOINUJIEH — MPOCTEHIINE
MIPE/ICTaBUTENIN AJIKEHOB: (U3MYeCKWe M XUMHUYECKHME CBOWCTBA (peakuuu THAPUPOBAHUA,
raJIor€HUPOBAHUS, THIPATALlMU, OKHCIEHUS U MOJIMMEPHU3aLIN), TOJIyYeHUE U IIPUMEHEHHE.

Ankanmuensl: OyramueH-1,3 u metunOyragueH-1,3: CTpoeHHE, BaKHEUIINE XHUMHUYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyyKa U PEe3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOEHUS, TOMOJIOTHYECKHUH Psijl. ATETHUIICH — MPOCTEHIITII
MPE/ICTaBUTENb AJKMHOB: COCTaB, CTpOEHUE, (U3NYECKHE U XHMHYECKHE CBOICTBa (peakiuu
TUAPUPOBAHUS, TaJOTeHUPOBAHUS, THAPATALIH, TOPEHMUS] ), IOJTyYSHHE U IPUMEHEHHE.

Apensl. benzon: cocraB, cTpoeHue, (U3MYECKHME M XUMHUYECKHE CBOWCTBA (peakIuu
TaJIOTEHUPOBAHUS W HUTPOBAHUS), IOJIydeHHUE U TNpuUMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuueckue u xumuuecKue c8oUCMEA (PeaKyuu 2an02eHUPOSAHUs U HUMPOBAHUS), NoJydeHue U
npumenenue.  TOKCHYHOCTb  apeHOB. ['eHeTHuyeckas CBA3b  MEXAY  YIJIEBOAOPOAAMH,
MIPUHAUICKALMMH K pa3JIuHbIM KJaccaMm.

[Ipupoanble UCTOYHUKHU YIriIeBOIOpoAoB. IIpuponuslii ra3 u momyTHble HE(TSIHBIC Ta3bl
Hedtp u e€ npoucxoxaenue. CriocoObl nepepaboTKi HEPTHU: TTEPErOHKa, KPEKUHT (TEPMUYECKUM,
KaTajauTHuueckuit), nupoius. [Ipoaykrel nepepaboTku HEPTH, NX MIPUMEHEHHUE B MIPOMBIIIJICHHOCTH
1 B ObITy. KaMeHHBIH yrosib U MPOaYyKThI €ro nepepadoTKu.

DKCHepUMEHTAIbHBIE METOJIbl M3Y4YEHHUSl BEIIECTB M UX MPEBpAIICHUN: O3HAKOMIICHHE C
oOpa3lamu MjaacTMacc, KaydykoB M pe3uHbl, Koiuiekiuu «Hedtb» u «Yromb», MoaenupoBaHue
MOJIEKYJT ~YIJIEBOJOPOJOB U TallOTEHONPOU3BOJHBIX, IPOBEICHUE MPAKTUYECKOW pPabOThI:
MOJIYy4YEHHUE 3TUIIEHA U U3yYEHUE €TI0 CBOUCTB.

Pacuérnbie 3agaun.

Brruncnenus mo ypaBHEHHIO XMMHUECKON peakiuu (Macchl, 00bEMa, KOJTHMUECTBA UCXOJHOTO
BEIIECTBA WJIM TIPOAYKTa PEAKIIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO U3 UCXOIHBIX
BEIIECTB WJIK IPOJAYKTOB PEAKIIHH).

Kucaopoacoaep:xamme oprannyeckue coeMHEHUS

[IpenenbHble OAHOATOMHBIE CHUPTHI. MeETaHOJN U JTAHON: CTPOCHHUE, (PUINYECKHE W
XMMHYECKHE CBOWCTBA (peakiy C aKTUBHBIMH METalUIaMH, TaJIOT€HOBOJOPOJAMH, TOPEHHE),
npuMeHeHne. BoiopoiHbie CBI3M MeXIy MOJIEKyJlaMu CUpToB. JleiicTBUE MeTaHoa U 3TaHOJIa Ha
OpraHMu3M 4Y€JI0BEKa.




MHOroaToMHbI€ CHHMPTHI. OTWUJICHIJIMKOJIb W TJMLEPUH: CTpOeHHe, (u3ndeckue u
XMMHMUYECKUE CBOICTBa (B3aMMOJEMCTBHE CO LIEJIOYHBIMM METaJlJIaMHU, KaueCTBEHHAs PEaKIUs Ha
MHOTOATOMHBIE CHUPTHI). JlelicTBME Ha oOpraHu3M 4enoBeka. l[IpuMeHeHuwe riaulepuHa Hu
STUJICHTJIUKOJIS.

@deHoJI: cTpOSHHE MOJICKYJIbI, (PU3NYECKHE U XMMUYeCKHue cBoicTBa. TokcHYHOCTH (peHoa.
[Ipumenenue denoua.

Anpnerunpl U kemownvl. DopManbleTua, auneTambACTHA: CTpOeHHE, (u3nyeckue U
XMUMHMUYECKHE CBOHCTBA (peakuMM OKHCIEHMSI M BOCCTAHOBIJICHHUS, KayeCTBEHHbIE pEaKLUH),
[IOJIy4Y€HUE U IIPUMEHEHHE.

OAHOOCHOBHBIE NpEENIbHbIE KapOOHOBBIE KUCIOTHI. MypaBbUHAs M YKCYCHasi KHUCJIOTBHI:
CTpoeHue, (U3NYECKue U XMMHYECKHE CBOWCTBA (CBOMCTBA, 0OmIME A Kiacca KHCIOT, PeaKIus
sTepuduKaluM), TMOJIy4eHHue U mpuMeHeHue. CTeapuHOBas M OJIEMHOBAs KHUCJIOTHI Kak
MIPE/ICTAaBUTENN BBICHINX KapOOHOBBIX KHMCIOT. Mbljla KaK COJM BBICIIMX KapOOHOBBIX KHCIOT, UX
MOIOIIIEE JENUCTBHE.

CrnoxHble 3QUpbl Kak NPOU3BOJHBIE KapOOHOBBIX KHCIOT. ['MAPONN3 CIIOXKHBIX 3(UPOB.
Kupsl. I'maponus xupos. [IpuMenenne xupoB. bruosornueckas posb KHPOB.

VYrineBojapl: cocTaB, KiaccU(pUKAIUs YrJIeBOJOB (MOHO-, TW- U Toymcaxapujbl). [moko3a —
MPOCTEHIINI MOHOCAXapuJ: OCOOEHHOCTH CTPOCHHUS MOJICKYJbl, (U3MUYECKHE W XUMHUUYECKHE
cBoiicTBa (B3aumojeiicTeue ¢ ruapokcuaoM meau(ll), okucnenne aMmMuauyHbIM pacTBOPOM OKCHIA
cepeopa(l), BoccraHoBiIeHHE, OpPOKEHHE TIIOKO3bI), HAXOXIACHUE B TPHUPOJE, IPUMEHEHHUE,
o6uonorudeckas poiib. Dotocunres. PpykTo3a Kak H30Mep IIIFOKO3BI.

Kpaxman u nemtono3a kak npupojaHble noiuMepbl. CTpoeHue Kpaxmalia U IeJUTFOJIO3bI.
duznyeckue U XMMHUYECKHUEe CBOIMCTBA Kpaxmaiia (TUIpOJIn3, KaUeCTBEHHAs PEAKIIMSI C HO0M).

DKCIepUMEHTAIbHBIE METOAbl H3YyYEHHUs BEIIEeCTB M MX [MpEeBpalleHUIl: MpoBeAeHUE,
HaOJI0/IEeHNE U ONMCaHUE JEMOHCTPAIIMOHHBIX OMBITOB: TOPEHHE CIIUPTOB, KAUECTBEHHBIE PEAKIINU
OJIHOATOMHBIX CIUPTOB (OKHCIEHHE »5TaHoda okcugaoMm wmeau(ll)), MHOTOaTOMHBIX CIHUPTOB
(B3ammoseiicTBue mmnepuna ¢ ruapokcuaoM menu(Il)), ampmerunaoB (OKUCICHHE aMMHAYHBIM
pactBopoMm okcuga cepedpa(l) u rumpoxcugom meau(ll), B3aumMoaecTBHE Kpaxmaya C HOIOM),
MPOBEACHUE TPAKTUICCKOM pabOThI: CBOMCTBA pacTBOpPa YKCYCHON KHCIIOTHI.

Pacuérnble 3agaun.

Boruncnenus no ypaBHEHHIO XMMHUYECKON peakiuu (Macchl, 00bEMa, KOJIMYECTBA UCXOIHOTO
BEIECTBA WJIM IPOAYKTa PEaKIMH 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO M3 UCXOAHBIX
BEIECTB WM IPOAYKTOB PEAKIIIH).

A3oTCcoepKale OpraHn4eckie CoeqMHEHHUS.

AMUHOKHUCIIOTHI Kak aM(oTepHble OpraHuyeckue coeauHeHus. dusnueckue U XUMHYECKUE
CBOMCTBAa aMUHOKHCIOT (Ha TpuMepe TIWIUHA). buonormyeckoe 3Ha4YeHHWE AaMHUHOKHUCIOT.
IlenTunael.

benku kak mpHUpPOAHBIE BBHICOKOMOJEKYJSPHbIE coeAuHEHUs. llepBuuHas, BTOpUYHAS H
TpeTHuYHasi CTPyKTypa OenkoB. XHWMHUYECKHME CBOWCTBAa OCJIKOB: THAPOJU3, JeHATypalus,
KaueCTBEHHbBIE PEAKIINH HA OCIKU.

DKCIIepUMEHTANIbHBIE METOJbl W3YYEHHs BEIIEeCTB M UX IMPEBpAIlCHUi: HAOMIOJEHUE H
OTIMICaHHE JIEMOHCTPALMOHHBIX OTBITOB: JIEHATypalus OSIKOB MPH HAarpEeBaHUU, LIBETHBIE PEAKIIUU
O€NKOB.

BbicokoMosieKkyIsIpHbIE COeAMHEHH

OCHOBHBIE TOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEAMHEHHUIl: MOHOMEp, MOJHMeEp,
CTPYKTYpHOE€ 3BEHO, CTENEHb MOJIMMEPU3ALIUH, CPEAHSS MOJeKysipHas Macca. OCHOBHBIE METO/IbI
CHHTE3a BBICOKOMOJIEKYJISIPHBIX COEMHEHUI — NOIMMepH3alts U MOJIMKOHICH AU

DKCIepUMEHTAJIbHBIE METO/bl M3Y4YEHHUs BEIIECTB M HMX MpPEBpallleHHil: O3HAKOMIIEHHE C
o0Opa3iaMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAYYYKOB.

MeXnpeIMeTHbIE CBA3H.



Peanuzanus MeXNnpeaMETHBIX CBA3C€H NpU U3ydyeHUM opraHuyeckol xumuu B 10 kmacce
OCYIIECTBIISICTCS Yepe3 HCIOJIb30BAaHWE KaK OOIIMX eCTECTBEHHO-HAYYHBIX MOHATHUH, TaK H
MOHATHUM, SBISIOUIUXCA CUCTEMHBIMU Il OTJEJIbHBIX [IPEIMETOB €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOm1re ecTecCTBEHHO-HAYYHBIC TTOHATHS: SIBJICHUE, HAYYHBIH (DaKT, THIIOTE3a, 3aKOH, TEOpHS,
aHauu3, CHUHTE3, Kiaccu(uKanusi, NEePHOAUYHOCTh, HAOIIONEHHE, H3MEPEHHUE, HKCIEPHUMEHT,
MOJEITUPOBAHUE.

®duznka: Marepusi, JHEprusi, Macca, aToM, AJIEKTPOH, MOJIEKYyJa, SHEPreTHYECKU YpOBEHbD,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHHE BEIIECTBa, (PU3MUYECKHE BETMYMHBI M SAUHUIBI UX
H3MEpPEHUSI.

buonorus: kimerka, opranmsMm, Ouochepa, oOMEH BelIeCTB B opranm3me, (oTocHHTE3,
OMOJIOTUYECKN aKTUBHBIE BEeIIeCTBa (OCIIKH, YIIIEBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE TOPO/IbI, MT0JIE3HBIE UICKOTIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosorust: muieBble MPOAYKTHI, OCHOBBI PAllMOHAJILHOTO MUTAHMS, MOIOIINE CPENCTBA,
JIEKapCTBEHHbIE M KOCMETHYECKHE IMpenapaTrhl, MaTepuanbl U3 UCKYCCTBEHHBIX U CHUHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBLIASA N HEOPTAHUYECKASA XUMUS

Teopernyeckue 0CHOBbI XUMHU

XuMUYecKuil aneMeHT. AToM. Sapo aroma, U30TOmbL. JEKTPOHHAsE 000JIOYKA.
DHepreTHyeckue ypoBHH, MOIYPOBHH. ATOMHBIC opOuTanu, s-, P-, d- smemeHThl. OCOOCHHOCTH
pacnpesieieHusi AJIEKTPOHOB MO OpOUTANsIM B aToMax 3JIEMEHTOB MEPBBIX UYETHIPEX IMEPHOJIOB.
DneKTpoHHas KOHPUTypalus aTOMOB.

[lepmoanueckuit 3akoH u Ilepmoguueckas cucrema xumuuyeckux osaemeHtoB JI. W
MenneneeBa. CBsi3b NEPUOIUUECKOTO 3aK0oHA U [lepronueckoil CUCTEMbBI XUMHYECKUX JIEMEHTOB
J. 1. MengeneeBa ¢ COBPEMEHHOW TE€OpUEH CTPOEHHS ATOMOB. 3aKOHOMEPHOCTH HU3MEHEHUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM MPOCTHIX U CII0XKHBIX BEIIECTB 10 I'PYyIMIaM 1
rnepuoaaM. 3Ha4yeHUe NEPUOJUIECKOTO 3aKOHA B Pa3BUTUN HAYKH.

Crpoenue BemecTBa. XUMHYECKass CBS3b. Buabl XUMHUYECKOW CBs3M (KOBaJCHTHAs
HEenoJIApHas W TMOJspHas, HOHHAs, MeTalindeckas). MexaHu3mbl 0Opa3oBaHHUS KOBaJEHTHOMN
XUMHUYECKON CBs3M (OOMEHHBI M JOHOPHO-aKIENTOPHBIN). BomopomHas cBsi3b. BalleHTHOCTS.
DneKkTpooTpULATEeNbHOCTh. CTeneHb OKUCIIeHNs. FIOHBI: KAaTHOHBI U @HUOHBI.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISPHOIO CTPOEHMS. 3aKOH IIOCTOSIHCTBA COCTaBa
BelllecTBa. THMbl KPUCTAUIMYECKUX PEIMIETOK. 3aBUCHUMOCTh CBOWCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKH.

[lonarue o mucnepcHblx cucremax. VICTHHHBIE W KOJUIOMJHBIE pacTBOpbl. MaccoBas nois
BEILIECTBA B pacTBOpE.

Knaccudukanus HeopraHuueckux coequHeHuil. HomeHknatypa HeopraHMYeCKUX BEIIECTB.
I'eneTnueckast CBsI3b HEOPraHUUYECKHUX BELLECTB, IPUHAIICKANUX K PA3TUYHBIM KJIACCaAM.

Xumuyeckas peaknus. Kriaccudukanust XMMUYECKUX peakUMid B HEOPraHUYECKOW W
OPraHMYECKONM XUMHUHU. 3aKOH COXPAHEHHUS MAcChl BEIECTB, 3aKOH COXPAHEHUS U MPEBPALLICHUS
SHEPTrUM MPU XUMUYECKUX PEAKLIMSIX.

CkopocTh peakinuu, €€ 3aBHUCHUMOCTh OT pa3iMyHbIX (akTopoB. OOpaTUMBIE pPEaAKIIUH.
Xumnueckoe paBHoBecue. DaKTOpbl, BIMSIOUIME HA COCTOSHHE XUMHUYECKOIO pPaBHOBECHS.
[Tpunanun Jlelllatense.

DnexTponauTHueckas auccoruanus. CunbHble W crnadble SIeKTpoduThl. Cpema BOIHBIX
pacTBOPOB BEIIECTB: KHUCIIasA, HEUTpaIbHAas, IEJI0OUHAs.

OKHCIIUTENbHO-BOCCTAHOBUTENIBHBIE PEAKLIUH.

DKCHepUMEHTAIbHBIE METOJbl M3YYEHHUs BEIIECTB M HUX MPEBPALICHUN: JIEMOHCTpAIMs
tabmun «[lepuoguueckass cuctema xumuueckux osnemeHtoB . M. MenneneeBa», u3yueHue
MozeNnel KPUCTAJUTMUECKUX pemETOK, HaONIoJeHWe U OMHCAHHWE JEMOHCTPAIlMOHHBIX U
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71a00OpaTOPHBIX OMBITOB (pasjioKEHHE TEepPOKCHIa BOJOPOJa B MPHCYTCTBUU KaTalu3aTopa,
OIPE/IENIEHUE CPEJbl PAacCTBOPOB BELIECTB C IOMOIIBIO YHUBEPCAJIBLHOTO HHAMKATOPA, pEaKkLuu
MOHHOTO OOMEHa), MpOBEAEHUE MPAKTUYECKOH paboThl «BnusHHe pa3nuuHbIX (PakTopoB Ha
CKOPOCTb XUMHUUYECKOU PEaKLIUM».

Pacuérnsble 3amaum.

Pacuértel o ypaBHEHUSM XMMHUYECKUX PEAKIUi, B TOM YHUCIE TEPMOXUMHYECKUE PACUETHI,
pacy€Thl C UCIIOIB30BAHUEM TOHATUS «MACCOBAsSI IOJISI BEIIIECTBAY.

Heoprannueckasi xumust

Hemerannel. Ilonoxxenune nemeramnoB B Ilepuoauueckoil cucreMe XMMUYECKUX 3JIEMEHTOB
J. W. MenneneeBa u 0OCOOCHHOCTH CTpoeHHsI aToMoB. Dusmyeckue CBOWCTBA HEMETAJJIOB.
AtoTponsi HeMEeTaIoB (Ha mpuUMepe KUCIopoaa, cepsl, pochopa u yrieponaa).

XUMHYECKHE CBOMCTBA BaKHEHIIMX HEMETAUIOB (TaJlOTEHOB, Cepbl, azora, ¢ocdopa,
yriaepoja U KpeMHHMs) U UX COCIUHEHHH (OKCHIOB, KMCIOPOJACOAEPKAIIUX KHUCIOT, BOJOPOIHBIX
COCTMHECHUI).

[IpumeHeHne BaXXHEUIINX HEMETAUIOB U UX COEMHEHUM.

Meramisl. Ilonoxxenue Meramio B Ilepuoanueckoi cucteme XuMudeckux 3nemMeHToB /1. M.
MenneneeBa. OCOOEHHOCTH CTPOCHHUSI DIIEKTPOHHBIX OO0O0JIOYEK aToMOB MeTayioB. OOmue
¢usnueckue cBoicTBa MeTaysioB. CIUIaBbl METAJUIOB. DJIEKTPOXUMHUYECKHM psAl HaNpsKeHUN
METaJJIOB.

XWMHYECKHE CBOWCTBA BAXKHEUIIWX METAUIOB (HATpUM, KaiWi, KadbllUid, MAarHUu,
QTIOMUHHM, IIMHK, XPOM, JKEJI€30, ME/Ib) U UX COCTMHEHUN.

O61ue croco6bl Noay4eHus MeTamioB. [IpuMeHneHne MeTauioB B ObITY U TEXHUKE.

DKCIEepPUMEHTAITBHBIC METO/Ibl U3yUEHHUS BEIIECTB U UX MPEBPAIICHUN: N3YUCHUE KOJUICKITUU
«MeTanisl U CIIaBbl», 00pa3lloB HEMETAJUIOB, PEIIEHUE SKCIIEPUMEHTAIBHBIX 3a/1a4, HAaO0IeHHEe
U ONHCAaHHME JIEMOHCTPAIMOHHBIX U Ja0OpaTOPHBIX OMBITOB (B3aUMOJCHCTBUE THUIPOKCUIA
AIIFOMHUHMS C paCTBOPaMH KUCJIOT U LIEJI0Yel, KaYeCTBEHHbIE PEaKIIMHU Ha KaTHOHBI METAIJIOB).

Pacuérhpie 3amaun.

Pacuérbl macchl BemiecTBa Uiau 00bEMa ra3oB 10 U3BECTHOMY KOJIMYECTBY BELIECTBA, Macce
Wi 00bEMY OJHOTO M3 YYAaCTBYIOUIUX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00bEMa, KOJITMUECTBA
BEIIECTBA) MPOIYKTOB PEaKIUH, €CIIU OJHO U3 BEUIECTB UMEET MPUMECH.

XuMHus U )KU3Hb

Ponp xumum B oOecrieueHUU HKOJIOTMUYECKOM, SHEPreTHUYeCKOW M MUILEeBON 0e30MacHOCTH,
pa3BuTuu MeauuuHebl. [IoHATHE 0 HAYYHBIX METOJAAaX MO3HAHUS BEIIECTB U XUMHUYECKUX PEAKLIUM.

[IpencraBienust 00 oOUUX HAYYHBIX MPUHIMIAX MPOMBIIIJICHHOTO MOJIYYEHHUS BayKHEHIINX
BEILIECTB.

UenoBek B MHpE BELIECTB M MATEpUAJIOB: BAXKHEHIINE CTPOUTENIbHBIE MaTEpUallbl,
KOHCTPYKIIMOHHBIE MaTepHalibl, KpacKu, CTEKIO, KepaMuKa, Marepuabl Uil SJIEKTPOHUKH,
HaHOMAaTepHUaJIbl, OPraHU4YEeCKHE U MUHEPATIbHBIC yI0OpEHUSI.

XuMHST U 3J0pOBbE YEJIOBEKA: IpaBUja MCIOJIb30BaHUS JIEKAPCTBEHHBIX IIPENaparTos,
npaBuiia 6€30MacHOTO UCTOIB30BAHUS MPENapaToB OBITOBOM XMMHUU B TIOBCEIHEBHOM JKU3HH.

MexnpeaMeTHbIE CBSI3H.

Peanu3amust MeXNpeAMETHBIX CBSI3eH MPU MU3y4EeHUU OOIIel 1 HeopraHudeckoil xumuu B 11
KJIacCe OCYIIECTBIISIETCS Yepe3 HCIOJIb30BaHHE KaK OOIIHUX €CTECTBEHHO-HAYYHBIX MOHATHUH, TaK U
MOHSATUH, SBIISIOMIMNXCSA CUCTEMHBIMU JUIS1 OTAENBHBIX TPEIMETOB €CTECTBEHHO-HAYYHOTO IIUKJIA.

OO01ue ecTecTBEHHO-HAYyYHBbIE TIOHATHS: HAy4HBIN (DakT, rumoresa, 3aKOH, TEOPHs, aHAIU3,
CUHTE3, Kiaccuukamus, TMEepPUOJUYHOCTh, HAONIOJIEHWE, OJKCIEPUMEHT, MOJCIUPOBAHUE,
WU3MEPEHUE, SIBJICHUE.

®dusnka: maTepusi, SHEprus, macca, aTroM, 3JEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaIMOaKTUBHOCTh, MOJIEKYJa, SHEPreTHYeCKUil ypOBEHb, BEIIECTBO, Telo, 00BEM, arperaTHoe
COCTOSTHUE BEIeCTBa, GU3NYECKIE BETMUNHBI U €IMHULIBI UX U3MEPEHUS, CKOPOCTb.
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buonorus: xierka, oOpraHusM, O3KocucTema, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMHHbI, 0OMEH BEI[ECTB B OPraHU3ME.

I'eorpadusi: MUHEpabl, TOPHBIE TOPOJIBL, TIOJIE3HBIE HCKOTIAEMbIE, TOILUIUBO, PECYPCHI.

TexHosiorus:: XUMHUYECKasi MPOMBIIUIEHHOCTh, METAJTYpPIUs, MPOU3BOACTBO CTPOUTEIIBHBIX
MaTepHUalos, CEIIbCKOXO3511ICTBEHHOE IIPOU3BO/ICTBO, NuIIeBas IIPOMBIILIJIEHHOCT,
(bapmarieBTHUECKasi TPOMBIIIICHHOCTbD, PON3BOACTBO KOCMETHYECKUX MPENapaToB, MPOU3BOACTBO
KOHCTPYKLMOHHBIX MaT€pPHAJIOB, 3JIEKTPOHHAS IPOMBILLIJIEHHOCTh, HAHOTEXHOJIOTUH.

NVIAHUPYEMBIE PE3YJIbTATbBI OCBOEHUS TIPOI'PAMMBI 110 XUMHWHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA30OBAHUA
JIMYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBauBaeT TpeOOBaHUS K pe3yldbTaTaM OCBOEHUS OOy4aroIIMMHCS
MIpOrpaMM CpeaHero obmero oOpa3oBaHMs (JIUYHOCTHBIM, METANPEIMETHBIM U TNPEIMETHBIM).
HayuHo-meToanueckoil 0CHOBO Al pa3pabOTKU MJIaHUPYEMbIX Pe3YyJIbTaTOB OCBOEHHS IIPOrpaMM
cpenHero o0miero 0opa3oBaHus SBISETCS CUCTEMHO-IEATEIbHOCTHBINA MTOAXO0.

B cootBercTBUM € CHCTEMHO-AEATEIBHOCTHBIM IOJAXOJIOM B CTPYKTYpE JHYHOCTHBIX
pe3yJIbTaTOB OCBOCHUS MpeAMETa «XHUMHUS» Ha YPOBHE CPEAHEro 00IIero o0pa3oBaHus BbIIEICHbBI
CJIETYIOIIE COCTABIIAIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCHICKONW TpakJAaHCKOW HISHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEILBHOCTH U CAMOOIIPEJIEIICHHUIO;

HaJIM4ue MOTHBALIUU K 00Yy4EHUIO;

L[eJICHANIPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEXKICHWH JIHMYHOCTH HAa OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTb M CIIOCOOHOCTh OOYYalOIIMXCSl PYKOBOJCTBOBATHCS B CBOEHM JEATENBHOCTH
LIEHHOCTHO-CMBICIIOBBIMM ~ YCTAHOBKaMH, IPUCYIIMMU LEJIOCTHOM CHCTEME XHMMHUYECKOIO
o0pazoBaHus;

HaJIN4YMEe NPaBOCO3HAHUS IKOJIOTHUYECKON KYIbTYphl U CIIOCOOHOCTH CTaBUTh LIETIH U CTPOUTH
KU3HCHHBIC [UIaHBL.

JIMYHOCTHBIE pe3yabTaThl OCBOEHUS MpeIMeTa «XUMUS) JOCTUTAlOTCS B €IMHCTBE y4eOHOM
U BOCIIUTATEIbHON JAEATEIIBHOCTH B COOTBETCTBMM C TI'YMAHUCTHUECKUMH, COLIMOKYIbTYPHBIMH,
JTYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMH M HJ€aJlaMU POCCHICKOrO TI'paXkJIaHCKOro OOIIecTBa,
IPUHATBIMU B OOIIECTBE HOpPMaMH M IpaBUJIAaMM IOBEACHUS, CIIOCOOCTBYIOUIMMM IIpolieccam
CaMOIIO3HAHUs, CaMOPa3BUTHS U HPABCTBEHHOT'O CTAHOBJICHHSI TMYHOCTH OOYUYaIOIMXCSL.

JIMuHOCTHBIE pe3ynbTaThl OCBOEHMS IpeaMera «XHMHA» OTPaKaroT C(HOPMHUPOBAHHOCTh
OIbITA IO3HABATEJILHOM U NMPAKTUYECKOM NeATEIbHOCTH 00yJaroIuXxcs [0 pealn3aluy NPUHATHIX B
oO11ecTBe LIEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpa:xIaHCKOro BOCIMTAHUSA:

0CO3HaHMs OOYYalOIIMMUCS CBOUX KOHCTUTYLMOHHBIX IPaB U OOS3aHHOCTEH, yBaXKeHMs K
3aKOHY M NPaBOINOPAIKY;

IPEJCTAaBICHUS O COLMAIbHBIX HOpMax M MpaBUIaX MEXKJIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOM TBOpPYECKON IEATENbHOCTH MPU CO3JAHHUU y4EOHBIX MPOEKTOB,
peleHnH y4yeOHBIX U IM03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH MOHHMMAaTh U NMPUHUMATh MOTHBBI, HAMEPEHMs], JIOTUKY U apryMEHTBI JPYyrux
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1€ TENBHOCTH;

2) IaTPHOTHYECKOT0 BOCIIUTAHUS

LIEHHOCTHOTO OTHOLLIEHUS K UCTOPUYECKOMY U HAyYHOMY HaCJIEUI0 OTEYECTBEHHON XUMUU;

YBaXKEHHsI K ITPOIIECCY TBOPUECTBA B OOJIACTH TEOPUH M MPAKTUUYECKOTO MPUMEHEHUSI XUMUH,
OCO3HAHMS TOTO, YTO JOCTHKEHUS HAYKH €CTh pe3yJbTaT UINTEIbHBIX HaOII01eHUH, KPOTIOTINBBIX
HKCIIEPUMEHTAIBHBIX TTOUCKOB, TOCTOSIHHOTO TPY/la YYEHBIX U MPAKTHKOB;
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WHTEpeca U TIO3HABATEILHBIX MOTHBOB B TOJyYEHUH U MOCIIEAYIONIEM aHann3e nH(GopMauu
0 MEPEIOBbIX JOCTUKCHHUSIX COBPEMEHHOM OTCUECTBEHHOW XHMHH;

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHUS:

HPaBCTBEHHOT'O CO3HAHUS, ITUUYECKOTO TIOBE/ICHHUS;

CIIOCOOHOCTH OIICHHBATh CHUTYAIlMH, CBS3aHHBIC C XHMHYECKUMH SIBICHHUSIMH, U TIPUHUMATH
OCO3HAHHBIC PEIICHUS, OPUSHTHPYSICh Ha MOPaTbHO-HPABCTBEHHBIC HOPMBI U IICHHOCTH;

TOTOBHOCTH OLICHMBAaTh CBOE TIOBEJCHHME M TIIOCTYNKH CBOMX TOBAapUIEd C TO3UIUN
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJILTYPHI 310POBbSI:

MOHMMAaHUS [EHHOCTEH 3J0pOBOTO M Oe3omacHOro oOpasa IKU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICHXUIECKOMY 37I0POBBIO;

coOJTr0IeHUsT TIpaBUII OE30TIaCHOTO OOpaIeHUs C BEIIECTBAMU B OBITY, TOBCETHEBHOMN KU3HU
U B TPYJAOBOM JAEATEIBHOCTH;

MMOHUMAaHUSI TIEHHOCTH TIPaBUJI UHIUBUIYaJTbHOTO M KOJUIEKTUBHOTO 0€30MacHOTO TOBEICHUS
B CUTYAIUsIX, YIPOKAIOIIUX 3/I0POBBIO U )KU3HU JIFOJICH;

OCO3HAHUS TIOCIEACTBUA W HENPHUATHS BPEIHBIX IPUBBIUCK (YIIOTPEOJICHUS aTKOTOJIS,
HapKOTHUKOB, KYpEHUs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOW  KOMIIETEHTHOCTH B  Yy4e€OHO-HCCIEAOBATEIIbCKOW  JIeATEIHLHOCTH,
00IIECTBEHHO TMOJIE3HOM, TBOPUYECKOM M APYTrUX BUOAX JEATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHE€ B PENICHUH MPAKTUYECKUX 3a/ad  COIHATbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIBI);

WHTEpeca K MPAaKTUUECKOMY U3YYeHHIO MTPodecCuii pa3TudHOro poja, B TOM YHCIIE Ha OCHOBE
MPUMEHEHHUSI TPEIMETHBIX 3HaHUH 10 XUMHUH;

YBa)XEHUSI K TPYY, JIOISIM TpyJa U pe3yibTaTaM TPYAOBON AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUIYaIbHOW TPaeKTOpUHU OOpa3oBaHMsl, Oymyrieit
npodeccur U peann3alydyd COOCTBEHHBIX XU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB,
CrOCOOHOCTEHN K XMMUHU, HHTEPECOB U MOTPEOHOCTEN 00111eCTBa;

6) 3K0JI0TNYeCKOro BOCIIMTAHUA:

9KOJIOTMYECKU I1€JIeCO00Pa3HOr0 OTHOLIECHUS K MPHUPOJE, KaK MCTOYHHUKY CYIIECTBOBAHMUS
JKH3HH Ha 3emIie;

MOHUMAaHUs TJI00AIbHOTO XapakTepa 3KOJOTMYECKUX MPOoOIeM, BIUSHUS IKOHOMHUYECKHX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUAIBHOU CPEIbL;

OCO3HAHUS HEOOXOAMMOCTH HCIOJIb30BAaHUS JOCTHXKEHUN XUMHUHU JUIsl PELICHUS BOIIPOCOB
paIOHAaIBLHOTO MPUPOAOIIONB30BaAHUS;

AKTUBHOTO HEMPHUATHS JEHCTBHIL, MPUHOCIIIMX BpeA OKpYKaIoLIeH NPUPOIHON cpene,
YMEHHSI TMPOTHO3UPOBATH HEOIArOMPUATHBIE HKOJOTMYECKUE TOCIEACTBUA MPEIITPUHUMAEMBbIX
JICCTBUHN U IPEJOTBpAIIATh HUX;

HaJIW4YUs Pa3BUTOTO HSKOJOTUYECKOTO MBIILICHHUS, JKOJOTHYECKOW KyIbTYpbl, OIIbITA
NESITebHOCTH ~ DKOJIOTMYECKOW  HANpaBIEHHOCTH, YMEHHUS  PYKOBOJACTBOBAaThCS HMMHU B
M03HABATEIbHOM, KOMMYHUKATUBHOW M COLIMAIBHOW MPAKTHUKE, COCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOHuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(hOpMUPOBAHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BHUTHUSA
HAyKH 1 00IIeCTBEHHOM MPaKTUKU;

MOHUMAaHM CcHenu(PUKN XUMUU KaK HayKd, OCO3HaHHsA €€ poiau B (GOPMUPOBAHUU
paIMOHATIFHOTO HAYYHOTO MBIIUICHHUS, CO3JaHUH IEIOCTHOTO TMPEACTAaBICHUS 00 OKpYKaroleM
MUpE KaK O €IMHCTBE MPUPOJIbI U YEIIOBEKA, B MO3HAHUH MPUPOIHBIX 3aKOHOMEPHOCTEH U pEIIeHUN
mpo0ieM COXpaHeHHsI MPUPOJHOTO PABHOBECHS,
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yOeXAEHHOCTH B 0CO0OW 3HAYUMOCTH XHMHH JJIi COBPEMEHHOW IUBUIM3AIUU: B €6
I'YMaHUCTUYECKOW HANpaBiICHHOCTH U BAXHOW pOJIM B CO3JaHMM HOBOM 0a3bl MaTepuanbHOMN
KYJIBTYPBI, PEIICHHH TIOOATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BHUTHUS YEIOBEUYECTBA — CHIPHEBOM,
SHEPreTHYECKOM, MUIIEBON U SKOJOTHIECKON 0E30TacHOCTH, B Pa3BUTHH MEIUIIMHBI, 00eCTICUeHUN
YCIIOBUH YCHEIIHOTO TPY/Ia U SKOJIOTUYECKU KOM(POPTHOM KUZHU KaXI0TO WieHa 00IIecTBa;

€CTECTBEHHO-HAyYHOW  TPaMOTHOCTH: TIIOHMMAaHUSA CYIIHOCTH  METOJOB  TO3HAHUA,
WCIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH HCIIOJIb30BATh TOJydacMble 3HAHUS IS
aHaIM3a U OOBSICHEHUS SIBJICHUI OKPY)KAIOIIETO MUPA U MPOUCXOAIINX B HEM U3MEHEHUN, YMEHUS
nenath 000CHOBAaHHBIC 3aKITIOYCHUS HA OCHOBE HAYYHBIX (PAKTOB M MMCIOIIUXCS JTAHHBIX C IIEIBIO
MOJTy4EHUS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSTEIBFHO MCIOJh30BaTh XUMUYCCKHIE 3HAHMS TSI PEIICHUS TTPOOJieM B
peaNbHBIX KU3ZHCHHBIX CUTYaIUIX;

WHTEpeca K MO3HAHUIO U MCCIIEIOBATEIHLCKON JACSITEIbHOCTH;

TOTOBHOCTH M CIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUIO M CcaMOOOpa30BaHUIO, K
AKTUBHOMY TTOJTYYEHHUIO HOBBIX 3HAHUMN 110 XUMHUH B COOTBETCTBUHU C KU3HECHHBIMU MMOTPEOHOCTSIMU;

HWHTEpeca K 0COOCHHOCTAM TpyJa B pa3iudHbIX chepax mpodhecCuoHaIbHOM 1eATeTbHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MertanpeaMeTHbIE pe3yabTaThl OCBOCHHS yUEOHOTO MpeaMeTa «XUMUs» Ha YPOBHE CPETHETO
001rero 00pa3oBaHUs BKIFOYAIOT:

3HaUMMBbIe U1 (DOPMHUPOBAHMS MHUPOBO33PEHUST OOYYAIONIUXCS MEXIUCIUTIIHHAPHBIC
(MeXTIpeIMETHBIE) O0IIeHAYIHBIC TTOHSATHS, OTPAKAIOIIUE IIEJIOCTHOCTh HAYYHOW KapTUHBI MUpA U
cnen(uKy METOIOB TMO3HAHMS, HCIOJb3yeMbIX B €CTECTBEHHBIX HaykKaxX (MaTepus, BEIIEeCTBO,
SHEPTHsl, SIBJICHHE, MPOIECC, CUCTEMa, HAyJIHBIM (PaKT, TPUHIIMI, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHs, UCCIel0BaHne, HAOII0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

YHUBEpcaJbHble yueOHbIE JeHCTBUS (MI03HABATEIbHbIE, KOMMYHUKATUBHBIEC, PErYIATUBHbIE),
obecrieunBaronue GopmupoBaHue (PyHKIIMOHAIBHONW TPAMOTHOCTH M COIMAIIBHOW KOMIIETEHIIUN
00yJaroImXcs;

CIOCOOHOCTh ~ OOydaroluxcs  HCHOJb30BaTh OCBOEHHBIE  MEXIUCUUILIMHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS W YHHUBEpCajJbHblE Yy4yeOHblEe JEHCTBUS B TMO3HABATENbHOU U
COLIMAIbHOW MTPAKTHUKE.

MertanpeaMeTHble  pe3yibTaThl OTPAXAlOT OBJAJCHHUE YHHUBEPCAIbHBIMU  Y4EOHBIMU
[103HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYJIATUBHBIMU JICUCTBUSMHU.

OBjaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMHU AeHCTBUAMU:

1) 6a3oBble JornyecKue AecTBUS:

CaMOCTOSITENIBHO  (pOpMYNIHpOBaTh U  aKTyaJlU3UpOBaTh MpoOjeMy, BCECTOpPOHHE €&
paccMaTpHuBarth;

ONpeneNsaTh LEIU JAEATEeIbHOCTH, 3aJaBas MapaMeTpbl M KPUTEPUU HUX JIOCTHUKEHUS,
COOTHOCHUTD PE3YJIbTAThI ACSITEIBHOCTU C OCTABICHHBIMU LIEJISIMHU;

WCIIOJb30BATh MPU OCBOCHUM 3HAHUN MPUEMBI JIOTMYECKOTO MBILJIEHUS — BBLACIATH
XapakTepHble MPU3HAKKM TMOHATHM M  YCTAHABIMBAaTh MX B3aUMOCBA3b, HCIOJIb30BATh
COOTBETCTBYIOIINE MOHITUS I 00BSICHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHUI;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KJIacCU(DUKAIINK BEIECTB M XUMUYECKIX PEAKIIHIA;

YCTaHABJIMBATh PUYUHHO-CIIEJICTBEHHBIE CBA3U MEXIY U3Yy4a€MbIMU SIBJICHUSMU;

CTPOUTH JIOTHUECKUE pacCyXJeHusl (MHIYKTUBHBIC, I€IyKTUBHbBIC, N0 AHAJIOTUH), BBISBISATH
3aKOHOMEPHOCTH M TMPOTHUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUAX, (OPMYIHUPOBATH BHIBOJBI U
3aKITHOYEHUS;

MPUMEHATh B TpoIlecce IMO3HAHUS, HCIOIb3yeMble B XMUMHH CHMBOJIMYECKHE (3HAKOBBIC)
MOJEINH, MPeoOpa3OBhIBATh MOJACIBHBIE MPEICTABICHUS — XUMHUYECKUN 3HAK (CHMBOJ) DIEMEHTA,
xumuueckas (Qopmyna, ypaBHEHHE XHMUYECKOW peakluh — TP PEHIeHHH Y4eOHBIX
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MO3HABATENbHBIX U MPAKTUYECKUX 33/1a4, MPUMEHATh Ha3BaHHBIC MOJEIbHBIC MPEACTABICHUS IS
BBISIBJIICHUS XapaKTEPHBIX MPU3HAKOB MU3Y4aEMbIX BEIIECTB U XUMUYECKUX PEAKIIUN.

2) 6a3oBble HCCJIEe0BATEIbLCKHE JIeliCTBHSI:

BJIAJIETh OCHOBAMHU METOJIOB HAyYHOTO TIO3HAHUS BEUIECTB U XUMUYECKUX PEAKIINN;

dopmynupoBaTh 1€MW 33Ja4d  MCCIENOBAHMSA, HCIIOJIB30BaTh IIOCTAaBJICHHBIE U
CaMOCTOSITEIIEHO CPOPMYTUPOBAHHBIE BOIPOCH! B KAUECTBE MHCTPYMEHTA IMO3HAHUS U OCHOBBI JUIS
(hopMUPOBaHHS THITOTE3HI 110 MMPOBEPKE MPABHILHOCTH BBHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HABBIKAMU CaMOCTOSITEIBHOTO IUIAHUPOBAHHWS W TIPOBEICHHUS YYCHUYECKUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOIIOAAaTh 332 XOJOM MPOIECcCa, CaMOCTOSITEIBHO
MPOTHO3UPOBATh €ro  pe3yibTaT, (OpPMYIHPOBAaTh OOOOIIEHHS W BBIBOJABl OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3YJIbTATOB HCCIIEOBAHUS, COCTABIATH OOOCHOBAHHBIH OTYET O MPOJETAHHON
pabore;

pHOOpeTaTh OMBIT YYEHUYECKOW HCCIENOBAaTEeIbCKOM M MPOEKTHOM JesTeNbHOCTH,
MPOSIBISITH CIIOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITENIbHOMY IIOMCKY METOJIOB PEHICHUs
MPAKTUYECKUX 3a/1a4, TPUMEHEHHIO Pa3JINYHBIX METOJIOB TIO3HAHUSL.

3) pa6ora ¢ nunopmanmeii:

OPUEHTHUPOBATHCS B PA3IIMUHBIX NCTOUYHUKAX WH(GOPMAIMK (HAYIHO-TIOMYJIsIpHAs JIUTEpaTypa
XAMHYECKOTO COJACP)KaHUs, CIpaBOYHBIE TOCOOMs, pecypchl VHTepHeTa), aHaIM3HPOBATH
WHOOPMAIMIO PA3IWYHBIX BUIOB W (OPM TPEICTaBICHUS, KPUTUYECKH OIICHWBATh €&
JOCTOBEPHOCTH U HETIPOTUBOPEUNBOCTE;

(dbopMynmHpOBaTh 3ampockl W TPUMEHSTH pa3IMYHbIE METOAbl TpPU IOWCKE H OTOOpe
nHpopmanny, He0OXOAUMOM /JIsl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;

nproOpeTaTh OMBIT WCIOJB30BaHUS HH(POPMAIIOHHO-KOMMYHHKATHBHBIX TEXHOJIOTHH W
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIPHO BBIOMpATh ONTUMAJBbHYIO (GOpMYy MpeAcTaBiIeHUs HHPOPMAIHMH (CXEMBI,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

UCIOJIb30BaTh HAyYHBIH S3BIK B KayecTBe CpeAcTBa IMpu padoTe ¢ XUMHYECKOH
nH(pOpMaIei: MPUMEHATh MEKIPEAMETHbIC ((PU3MYECKHuEe U MaTEMaTHIECKUE) 3HAKH M CHUMBOJIBI,
dhopmyel, a00peBUATYPBI, HOMEHKIIATYPY;

HCI0JIb30BaTh U MpeoOpa30oBhIBaTh 3HAKOBO-CHMBOJIMUYECKUE CPECTBA HATTISIAHOCTH.

OBiaeHHne YHHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMHU JAeliCTBUSIMM:

3a/laBaTh BOIIPOCHI IO CYIIECTBY OOCYKJIaeMOil TeMbl B XOJE Iuanora W/WiIh TUCKYCCUH,
BBICKa3bIBaTh  HJeH, (OpMyIHpoBaTb CBOM  MPEIJIOKEHUS OTHOCUTENBHO  BBIMIOJHEHUS
MpeII0KEHHOM 3a/1a4H;

BBICTYNaTh C IpE3eHTalueld pe3ylbTaTOB MO3HABATEIbHOU JEATEIbHOCTH, IOJTYUYEHHBIX
CaMOCTOSITEJILHO MJIM COBMECTHO CO CBEPCTHUKAMU IPH BBIMOJIHEHUN XMMHUYECKOTO SKCIIEPUMEHTA,
MPAKTUYECKONH paboThl MO HCCIEIOBAHHUIO CBOMCTB M3y4aeMbIX BEIIECTB, pealu3aluil y4eOHOTO
mpoekTa U (GopMyIUpoBaTh BBIBOJABI MO pe3yjibTaTaM MPOBEAEHHBIX HCCICAOBAHUNA MYTEM
COTJIACOBAHUS MO3UIINH B X0/1€ OOCYXACHUS 1 0OMEHAa MHEHUSIMU.

OBiajeHHe YHMBEPCAJIbHBIMH PeryJJsiTHBHBIMH 1 CTBUSIMH:

CaMOCTOSITENIbHO IUJIAHUPOBATh M OCYIIECTBIATH CBOKO MO3HABATENIbHYIO JIESTEIbHOCTD,
ompenenss e€ LeIM M 3aJaud, KOHTPOJMPOBAaTh U IO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATh
Ipe/UlaraéMblii anroOpuT™M AEUCTBUN TpU BBIMOJHEHUM Y4E€OHBIX M HCCIEeIOBaTEIbCKUX 3ajad,
BbIOMpaTh Hanbosee >(PpPeKTUBHBIN croco0 MX peleHHus ¢ y4€TOM MOJIY4YEHHUS HOBBIX 3HAHUH O
BEIECTBAX U XUMUUYECKUX PEAKIUSX;

OCYIIECTBISATH CAMOKOHTPOJIb CBOEH AEATEIIbHOCTH Ha OCHOBE CAMOAHAIN3a U CAMOOIICHKH.

MHNPEIMETHBIE PE3YJIbTATHBI
10 KJIACC
[IpenmeTHbIe pe3ynbTaThl OCBOEHHS Kypca «OpraHuyeckast XUMHsD OTPaXKaroT:
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c(hOPMHUPOBAHHOCTH TMPEACTABICHUN O XHMUYECKOW COCTaBISIONIEH €CTECTBEHHO-HAyYHOU
KapTUHBI MHUpA, POJM XMMUU B TO3HAHWUU SBICHUNA TPUPOAbI, B (OPMUPOBAHUHM MBIIUICHUS U
KyJIbTYypbl JUYHOCTH, €€ (YHKIMOHAIBHONW TI'PaMOTHOCTH, HEOOXOOUMOW Ui  PpeIICHUS
MPAaKTUYECKUX 3a/7a4 M DSKOJIOTUYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3/0pPOBBIO U
MIPUPOIHOM CPEAE;

BJIaJICHUE CUCTEMOW XMMHMYECKUX 3HAaHUM, KOTOpasl BKJIFOYAET: OCHOBOIIOJIATAIOIINE TOHATHUS
(XMMUYECKUIl 3JIEMEHT, aroM, »JJIEKTpOHHAas O000J0OYKa aromMa, MOJIEKyJla, BaJIEHTHOCTb,
AIIEKTPOOTPHUIIATEIBHOCTh, XWMHUYECKasi CBS3b, CTPYKTypHas Gopmyna (pa3BépHyras U
COKpaI€HHasi), MOJIb, MOJIIpPHAsi Macca, MOJIIPHBIN 00BEM, YrIIEpOAHbIN CKeNeT, (PyHKIMOHAIbHAS
rpymnna, pagukall, U30MepHsi, ©30MEPbI, TOMOJIOTHYECKUH Psil, TOMOJIOTH, YIII€BOAOPOIbI, KUCIOPOI
U a30TCOJAEpIKALIUE COCIUHEHHs, MOHOMED, MOJIUMED, CTPYKTYPHOE 3BEHO, BEICOKOMOJIEKYJISIPHBIC
COEJIMHEHMS); TEOPUU M 3aKOHBI (TeopHsi CcTpoeHHs opraHmdeckux BemectB A. M. bytieposa,
3aKOH COXpPAHEHHsS MacChl BEIECTB); 3aKOHOMEPHOCTH, CHUMBOJIMYECKHI SI3bIK XUMUU;
MHPOBO33PEHUYECKHE 3HAHUs, JIeKAIIMe B OCHOBE IIOHMMAHMS IPUYMHHOCTH U CHUCTEMHOCTH
XUMHMUYECKUX SIBIEHUH, (DAKTOJIOTUYECKUE CBEJEHHMS O CBOWMCTBAX, COCTaBe, IOJYyYEHUU U
0€30MacHOM HCMOJb30BAaHUM BaKHEHIIMX OPraHUYECKUX BEIIECTB B OBITY U MPaKTHUYECKON
NESATEIBbHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh YMEHUHN BBISBIIATH XapaKTEpHbIE MPU3HAKU MOHATUHN, yCTaHABIUBATh UX
B3aMMOCBSI3b, HCIMOJb30BATh COOTBETCTBYIOIIME MNOHATUSA NPHU ONHMCAHUM COCTaBa, CTPOCHUS H
MPEBPAIICHUN OPTAHUYECKUX COCTUHECHU ;

c(OpPMUPOBAHHOCTh YMEHHMM HCIOJIb30BaTh XMMHUYECKYIO CHMBOJIMKY JJIi COCTaBJIEHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, coKpami€HHOMi) GopMysl OpraHu4ecKuX BEUIECTB U
YPAaBHEHUN XMMHYECKUX PEAKIMM, U3rOTaBINBATh MOJEIHN MOJIEKYJ OPraHWYECKHX BEUIECTB IS
WUTIOCTPALMKM UX XUMHUYECKOTO U IMTPOCTPAHCTBEHHOTO CTPOCHHS,

Cc(OPMHPOBAHHOCTbh YMEHHUI YCTaHABIMBATH IMPHUHAMJICIKHOCTh H3YUYEHHBIX OPraHMYECKUX
BEIIECTB 0 HX COCTaBy M CTPOCHUIO K ONpeNeNéHHOMY KiacCy/Tpynmne COeJUHEHUH
(YrineBolopo/ibl, KUCIOPOJ U a30TCOAEPIKAIINE COSIMHEHMS], BBICOKOMOJICKYIISIPHBbIE COSANHEHUS),
JaBaTh WM Has3BaHWs 1o cuctemarndeckoid HomeHkiatype (IUPAC), a Taxke npUBOAMTH
TPUBHAJIbHBIC HAa3BaHUs OTIEJbHBIX OPraHMYECKUX BELIECTB (ITUJIEH, MPONMIICH, AalleTUJIEH,
STUJICHIJIMKOJb, [NIMLEPUH, (eHoJI, GopMaIbAETi]l, alleTallbJeTua, MypaBbUHAsl KUCIOTA, YKCYCHas
KHCJIOTa, OJICMHOBAs KHCJOTa, CTEApUHOBAsl KHUCJIOTA, IUIIOK03a, (hpyKTO3a, Kpaxmal, LEJUIIi03a,
TJTMITAH);

C(OPMHUPOBAHHOCT yMEHHS OINpENeNATh BUABl XUMHUYECKOM CBSI3M B OpPraHMYECKUX
COEIMHEHUX (OJMHAPHBIC U KPaTHBIE);

C(OPMHUPOBAHHOCTh YMEHHUS IPUMEHSATH II0J0KEHUS TEOPUH CTPOEHUS OPraHUYECKUX
BemiectB A. M. BytnepoBa juiss 0ObsCHEHHMsS] 3aBUCUMOCTH CBOMCTB BELIECTB OT MX COCTaBa U
CTPOEHHUS; 3aKOH COXPAaHEHUS MacChl BEILIECTB;

c(OPMHUPOBAHHOCTh YMEHHI XapaKTepHU30BaTh COCTaB, CTpOEHHE, (PU3NUECKUE U XUMUYECKHE
CBOMCTBA THUIHMYHBIX MPEACTaBUTENCH Pa3IUYHBIX KJIACCOB OPraHUYECKUX BEIIECTB (METaH, 3TaH,
STUJICH, MPOIWIEH, aleTuwieH, OyraaueH-1,3, merunOyraaueH-1,3, OeH30J, METaHOJ, 3TaHOJ,
STUJICHIJIMKOJb, [VIMLEPUH, (EHOJ, aleTalblerul, MypaBbuHas U YKCyCHas KHCJIOTBHI, IJIIOKO3a,
Kpaxmall, LeJJII0JI03a, aMHHOYKCYCHAsi KHUCJIOTa), WUTIOCTPUPOBATh TEHETUUYECKYIO CBS3b MEXKIY
HUMHU YpPaBHEHUSIMU COOTBETCTBYIOIIMX XMMHMUYECKHUX PEAKIMHU C HMCIOJIb30BAHHUEM CTPYKTYPHBIX
hopmyu;

c(OPMHUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh UCTOYHUKH YIJIEBOJOPOJHOTO ChIphbs (HE(PTH,
NPUPOJHBIN Ta3, Yroiib), COCOOBbl UX MepepabOTKH M IMPaKTHUECKOE NPUMEHEHHE MPOIyKTOB
nepepaboTKH;

c(OPMHUPOBAHHOCTh YMEHUN MPOBOJUTH BBIUMCICHHS MO0 XUMUYECKUM YpPaBHEHUSIM (Macchl,
00BbEMa, KOJIMUYECTBA HCXOJHOTO BELIECTBA MIIM MPOAYKTa PEaKLUHU 110 U3BECTHBIM Macce, 00bEMY,
KOJIMYECTBY OJHOTO U3 UCXO/HBIX BEIECTB UM MPOAYKTOB PEAKIINHN);
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c(hOpPMHUPOBAHHOCTh YMEHUH BIAJETh CUCTEMOW 3HAHHA OO0 OCHOBHBIX METOJaX HAyYHOTO
MO3HAHUS, UCTIOJB3YEMbIX B XUMUU TIPH U3YYCHUH BEIICCTB M XUMUYECKHX SBIICHUN (HaOIIOIeHNE,
U3MEpPEHUE, SKCIIEPUMEHT, MOJEIMPOBAHUE), HCIIOJIb30BAaTh CUCTEMHbBIE XMMHUYECKUE 3HAHUS IS
MPUHATUS. PEIICHUM B KOHKPETHBIX KU3HEHHBIX CUTYalUsAX, CBSI3aHHBIX C BEHIECTBAMU U HX
MIPUMEHEHUEM;

c(hOPMHUPOBAHHOCTh YMEHHUW COOIOATh TPABHWJIA IOJIB30BAHHUS XUMUYCCKOW IOCYI0N U
nabopaTOpHBEIM 00OpYIOBaHUEM, @ TAK)KE MpaBHia OOpaIleHUs ¢ BEHIECTBAMH B COOTBETCTBHHU C
WHCTPYKIUSIMHU 110 BBITIOJIHEHHIO JTA00PATOPHBIX XUMUYECKUX OIBITOB;

cOPMHUPOBAHHOCTh YMEHUH ITUTAHUPOBATh W  BBITIOJNHATh XUMHUYECKUN OIKCIEPUMEHT
(mpeBpalieHuss OpraHMYeCKUX BELIECTB IPU HArpeBaHUM, IMOJYyYEHHE STHJIEHA U H3YyYEHHE €ro
CBOMCTB, KQU€CTBEHHBIC PEAKIIMM OPTaHMYECKUX BEIICCTB, JACHATYpAIUs OCJIKOB IMPH HArpeBaHUH,
[IBETHBIE PEAKIIMU OCJIKOB) B COOTBETCTBUU C MPaBUIIAMU TEXHHKH OE€30MACHOCTH TPU OOpaIieHnH
C BewlecTBaMM M Ja0OpaTOPHBIM OOOpPYIOBAaHUEM, NPEIACTABIATH PE3YJIbTaThl XUMHUYECKOTO
JKCIEpUMEHTa B (OopMe 3aliCH ypaBHEHUN COOTBETCTBYIOIIMX peakuuid u (PopMynHpoBaTh
BBIBOJIbI HA OCHOBE 3TUX PE3YJIbTATOB;

chOpMUPOBAHHOCTh YMEHHUM KPUTUUYECKH AaHAIM3UPOBATh XUMHUYECKYI0 HH(POpPMAIIHIO,
MOJIy4aeMYI0 U3 Pa3HbIX HICTOYHHUKOB (CpelICTBAa MaccoBOM MHpopMmanuu, UHTEpHET U ApyTUX);

chOpMUPOBAHHOCTh yYMEHUH COOMIOJaTh NpaBHJIa SKOJOTHMYECKH IIeJ1eco00pa3HOTo
MOBEACHUA B OBITY W TPYIOBOM [EATENBHOCTH B LENSIX COXPAaHEHHs] CBOETO 370POBbS U
OKpY)Kalolllel MPUPOTHOW Cpeibl, OCO3HABaTh OINACHOCTb BO3ACWCTBUS Ha >KMBBIE OPraHU3MBbI
oTnpeeEHHBIX OPraHUYECKUX BEIIEeCTB, MOHUMas cMbici nokasarens [1/IK, mosicuaTs Ha npumepax
CHOCOOBI YMEHBIIEHHS U MPEJIOTBPALIEHUS UX BPEIHOTO BO3CHCTBUS Ha OPraHU3M YEeJIOBEKa;

JUIsT OO0YyYaroOlUXCsl ¢ OTPAaHWYEHHBIMH BO3MOXKHOCTSMH 3JIOPOBBSI: YMEHHE NPUMEHSTh
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METO/IaX MO3HAHUS BEIECTB M XUMUYECKHX SIBJICHHUIA;

JUIS CJETIBIX M CIAaO0OBHUIAUINX OOy4alOUIMXCS: YMEHHE HCIO0JIb30BaTh PElbe(hHO-TOYECUHYIO
cucteMy o6o3nauenuii JI. bpaitns mist 3anucu Xumudeckux Gopmyd.

11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUSI Kypca «OO011as 1 HeopraHu4eckast XUMHUs OTPakaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN: O XUMHUUYECKONW COCTABJISIIONIEH €CTECTBEHHO-HAY4YHOU
KapTUHBl MUpPA, POJIM XUMHUHU B TIO3HAHMM SIBJICHUM MPHUPOAbI, B (POPMUPOBAHMU MBIIUICHUS U
KYJIbTYpbl JIMYHOCTH, €€ (YHKIMOHAJIBHOM TIpPaMOTHOCTH, HEOOXOAUMON [UIsl  pelleHus
MPAKTUYECKUX 3aJa4 M JKOJOTUYECKM OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 3J0POBBIO U
MIPUPOJIHOM cpelie;

BJIaJICHUE CUCTEMOW XMMHMYECKUX 3HAHUM, KOTOpas BKJIFOYAET: OCHOBOIIOIATAIOIINE TOHATHUS
(XMMUYECKHUI JIEMEHT, aTOM, M30TOI, S-, P-, 0- JIEKTPOHHBIE OpPOMTAIM AaTOMOB, HOH, MOJICKYIIA,
MOJIb, MOJISIPHBIM 00BEM, BaJCHTHOCTh, DJIEKTPOOTPULIATEIBHOCTh, CTENEHb OKUCICHHUS,
XUMHYECKasi CBs3b (KOBAJICHTHAsl, WOHHAs, METaJUIMYecKas, BOJOPOAHAS), KpHCTaJUIMYecKas
peméTka,  TUIBI ~ XMMHUYECKMX  PEakUuid,  pacTBOpP,  AJIEKTPOJIUTBHI,  HEDJIEKTPOJIHUTHI,
ANEKTPOJUTUYECKAS JUCCOLMAIUS, OKUCIUTENb, BOCCTAHOBUTEIb, CKOPOCTh XUMUUYECKOW pEaKInu,
XMMHYECKOE pABHOBECHE); TEOPUH U 3aKOHBI (TEOpUS DIIEKTPOJUTHYECKOW JHCCOIMALINY,
nepuoanueckuil 3akoH J[. 1. MeneneeBa, 3aKOH COXpaHEHHUsI MAcChl BELLIECTB, 3AKOH COXPaHEHUS
U TIPEBpAIEHUs] SHEPTUM MPU XUMHUYECKHX PEaKIUAX), 3aKOHOMEPHOCTH, CUMBOJIUYECKUI S3BIK
XUMHUHU, MUPOBO33PEHYECKHUE 3HAHUS, JIEKAIlEe B OCHOBE MOHUMAaHUS PUYUHHOCTH U CHCTEMHOCTH
XUMHUYECKUX SIBIIEHUHM, (HAKTOIIOTUYECKHUE CBEJCHHMS O CBOWMCTBAaX, COCTaBe, MOJIYyYEeHUU U
0€30MacHOM HCIIOJIb30BAHUN BAKHEUIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTHUECKOMN
NEeSATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHUI BBISBIIATH XapaKTEPHbIE MPU3HAKU MOHATUN, YCTaHABIUBATh MX
B3aMMOCBSI3b, UCIIOJIb30BATh COOTBETCTBYIOIME MOHATHS MPU OMMUCAHUN HEOPTaHMYECKUX BELIECTB
U WX NPEBPALLECHUN;
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c(OPMHUPOBAHHOCTh YMEHHUH HCIIOJIB30BaTh XUMHUYECKYI0 CHUMBOJIMKY JJISI COCTaBIICHHUS
(bopMyI BEIIECTB U YPaBHEHUN XMMHUYECKHX PeaKIMii, cucreMatrnieckyto HomeHknarypy (IUPAC)
U TPUBUAJIbHBIE Ha3BaHMsI OTICJIbHBIX HEOPraHWYECKUX BEILIECTB (yrapHbId ra3, yrJeKUCIbIH ras,
aMMuax, raiméHas U3BeCThb, Heral€Has U3BeCTb, IUThEBAs COJla, IUPUT U JAPYTHUE);

c(OPMHUPOBAHHOCTh YMEHHH ONPEAENIATh BAJICHTHOCTh M CTENEHb OKHUCICHUS XUMHUYECKUX
AJIEMEHTOB B COEIMHEHUSX PA3JIMYHOIO COCTaBa, BUJ XMMHUYECKOW CBS3U (KOBaJIEHTHasi, HOHHAs,
MeTaJJIn4yecKasi, BOJOPOAHAsA) B COEOUHEHUSX, THI KPUCTAJUIMYECKON pPEHIETKH KOHKPETHOIO
BEILECTBA (aTOMHAas, MOJIEKYJIIpHas, HOHHAs, METaJUIMYECKas), XapakTep cpeabl B BOJHBIX
pacTBOpax HEOPraHUYECKUX COCAMHEHNUN;

c(OPMHUPOBAHHOCTh YMEHHUH YCTaHABIMBATH MPUHAUIC)KHOCTh HEOPTaHUYECKUX BEIIECTB IO
X COCTaBy K ONpEACTIEHHOMY KIACCy/TpyINIe COCIUHEHHWH (TMPOCTHIE BEIIECTBA — METAJUIBI U
HEMeTaJlIbl, OKCH/IbI, OCHOBAHMsI, KUCIOThI, aM(pOTepHbIE TUAPOKCUIBI, COJIH);

c(hopMUPOBAaHHOCTh YMEHHUN PaCKphIBATh CMBICH Tieproanyeckoro 3akoHa [[. M. MennaeneeBa
U JEMOHCTPUPOBATh €0 CUCTEMATU3UPYIOIIYIO, OOBSICHUTENbHYIO U IPOTHOCTUYECKYIO (PYHKIINY;

c(OpPMUPOBAHHOCTh YMEHUIN XapaKTepU30BaTh HJIEKTPOHHOE CTPOCHHE aTOMOB XMMHYECKHUX
anemeHToB 1—4 mepuonoB Ilepuoandeckoit cuctemsl xumuueckux aemeHToB . Y. Menpaeneena,
UCIIOJNIB3Ysl TIOHATHS «S-, P-, O-3JEKTPOHHBIC OpPOMTAINY, «IHEPreTUYECKHE YPOBHU», OOBACHSATH
3aKOHOMEPHOCTH U3MEHEHUS! CBOMCTB XMMHUYECKUX 3JIEMEHTOB U UX COEIUHEHHI MO mepuojaam u
rpynnam [lepuoandeckoit cuctemMsl XuMudeckux 351eMeHToB [l 1. Menneneena;

c(hOopMUPOBAHHOCTh YMEHUU XapaKTEPH30BaTh (OMUCHIBATH) OOIIME XUMHUYECKHE CBOMCTBA
HEOPraHMYECKUX BEIEeCTB pPa3lIMYHBIX KJIacCOB, MOATBEPXKIATh CYIIECTBOBAHUE TE€HETHYECKON
CBSA3M MEXJy HEOPraHWYEeCKUMHU BEIIECTBAMH C IMOMOLIbI0 YpPaBHEHUN COOTBETCTBYIOIIMX
XUMHUYECKUX PEAKIINH;

c(OpPMUPOBAHHOCTh YMEHHUS KJIAaCCUPHUIMPOBATH XUMHUYECKHE PEaKUUU [0 Pa3TUYHBIM
MpHU3HaKaM (YUCILY U COCTaBy pearupyrouiux BeIIecTB, TerIoBoMy 3G (deKTy peakiuu, U3MEHEHHIO
CTETeHEeW OKUCIICHUS PJIEMEHTOB, 00paTUMOCTH PEaKIUH, YIaCTHIO KaTalu3aTopa);

c(OpMUPOBAHHOCTh YMEHUI COCTaBIISATh YPaBHEHUS PEAKIMM pa3IUYHBIX TUIIOB, TOJHBIE U
COKpAalEHHbIE YpaBHEHHS] peaklUidl HMOHHOTO OOMEHa, YYUThIBas YCIOBHUS, HPU KOTOPBIX STH
peakuuu UAYT A0 KOHIIA;

c(OpMUPOBAHHOCTh YMEHHI MPOBOJIUTH PEaKLUH, MOATBEPKIAIOIINE KaueCTBEHHBIH COCTaB
pa3IMYHBIX HEOPraHUYECKUX BELIECTB, PACIO3HABATh ONBITHBIM IIYTEM HMOHBI, IPUCYTCTBYIOIINE B
BOJIHBIX PaCTBOPAaxX HEOPraHUYECKUX BELIECTB;

cOpMUPOBAHHOCTh YMEHUH PACKPHIBATh CYIIHOCTb OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaxiuii HoCpeICTBOM COCTaBIICHUS SJIEKTPOHHOTO OanaHca ITHUX PEeaKIHii;

c(OpPMUPOBAHHOCTh YMEHUN OOBSCHATH 3aBUCHUMOCTh CKOPOCTHM XMMHYECKOW peakuuud OT
pas3nuuHbIX (AKTOPOB; XapakTep CMEIICHHs XHUMHYECKOTO pPaBHOBECHUS B 3aBUCHMOCTU OT
BHeIHero Bo3aciicTBus (nmpuniun JlelllaTense);

c(hOpMUPOBAHHOCTh YMEHMI XapaKTEepHU30BaTh XMMHUYECKHUE MPOIECCH, JEKAIIUE B OCHOBE
MPOMBIIIJIEHHOTO TOJYY€HHUSI CEpPHOW KHUCIOTHI, aMMHakKa, a Takke CcHOopMHUPOBAHHOCTH
Mpe/cTaBiIeHU 00 oOLUX HAy4YHBIX MPHUHIMIAX M HSKOJOTHYECKHX MpoOeMaX XHMHUYECKOTO
IIPOU3BO/ICTBA;

chOpMUPOBAHHOCTh yYMEHUW TMPOBOJUTH BBIYMCICHHUS C UCHOJIH30BAHUEM TOHSATHUS
«MaccoBasi JI0JIsl BEIIECTBA B PACTBOPE», 00bEMHBIX OTHOIICHHH ra30B MPU XUMUYECKUX PEAKITUSX,
Macchl BeIeCTBa WIM 00bEMa Ta30B IO M3BECTHOMY KOJHMYECTBY BEIECTBA, Macce WM O00bEMY
OJIHOTO M3 YYaCTBYIOIIMX B PEAKLUU BEIIECTB, TEIMJIOBOIO 3¢ (eKTa peaklud Ha OCHOBE 3aKOHOB
COXpaHEHHUsI MACChl BELIECTB, IPEBPAILICHUS U COXPAHEHUS YHEPTUH;

chOpMUPOBAHHOCTh YMEHUN COONMIOJATh MpPaBHJIA TMOJIB30BAHUS XUMUYECKOW TMOCYI0N U
nabopaTopHBIM 000PYAOBaHHEM, a TaKXKe MpaBUia OOpaIeHHs C BEIIeCTBAMU B COOTBETCTBHH C
WHCTPYKIIUSMU TIO BBITIOJHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB;
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C(bOpMI/IpOBaHHOCTB yMeHI/Iﬁ IJIAaHUPOBAaTb W  BBIIIOJIHATH XUMHYCCKUH SKCIICPUMCHT
(paznoxeHue MepoKCUaa BOJOPOAA B IPUCYTCTBUM KAaTalIM3aTOPa, ONPEAEICHUE CPENbl PACTBOPOB
BEIIECTB C MOMOIIBIO YHUBEPCAIHHOTO MHIUKATOPA, BIMSAHUE PA3IHUHBIX (PAKTOPOB HA CKOPOCTH
XMMUYECKON peaklny, peakiii HOHHOTO OOMEHa, KaUeCTBEHHBIE PEeaKIui Ha cyabdar-, KapOoHaT-
H XJIOpHUA-aHHUOHBI, Ha KAaTHOH aMMOHUS, PCHICHUC OKCICPUMCHTAJIbHBIX 3aJa4d II0 TEMaM
«Metamiey u «Hemetayuip») B COOTBETCTBHM C TMpaBUJIAMH TEXHUKHA O€30MAaCHOCTH TpU
oOpalieHMH ¢ BEIECTBAMH U J1a0OPAaTOPHBIM OOOPYAOBaHMEM, MPEACTABIATh PE3YJIbTAThI
XMUMHMUYECKOTO DJKCIIEpUMEHTa B (OpME 3alMcu YpPaBHEHUN COOTBETCTBYIOILMX pEaKIUil U
(hopMyITUpPOBaTh BHIBOJIBI HA OCHOBE ITUX PE3yIbTATOB;

c(OPMHUPOBAHHOCTh YMEHUH KPUTHYECKH aHAIU3UPOBATh XUMHUYECKYI0 HH(OpPMAIHIO,
MIOJIy4aeMYI0 U3 Pa3HbIX HICTOYHUKOB (CPEICTBA MAaCCOBOM KOMMYHHUKauu, MIHTepHET U apyrux);

C()OPMHPOBAHHOCTb yYMEHHMH COOJMIOAATh IpaBHUIA ODKOJOTMYECKH  LIEIecO00pa3HOro
IIOBCJICHUS B 6LITy u TPYI[OBOI\/'I ACATCIIBHOCTU B HCIAX COXpaHCHHA CBOCTO 3J0POBBA U
OKpY’)Karollle MPUPOJHOW Cpefbl, OCO3HABaTh OINACHOCTb BO3ACWCTBUS Ha >KMBBIE OPraHU3MBbI
OoTnpeIeNIEHHBIX BEIIECTB, MOHUMas cMmbich mokasarens [IJIK, mosicHAT, Ha mpumepax crocoObl
YMEHBIIEHHUS U NIPEJOTBPALLEHUS UX BPEAHOIO BO3/IECUCTBUS Ha OPraHU3M YeJIOBEKa;

JIIsL o6yqafonmxcs[ C OrpaHMYCHHBIMH BO3MOXXHOCTAMHU 3J0POBbiA: YMCHHC IPUMCHATH
3HAHHS 00 OCHOBHBIX JOCTYIIHBIX METOJaX MO3HAaHUA BCIIECTB U XUMHWYCCKHUX ﬂBHeHHﬁ;

JUIS CJIETIBIX M CIA0OBHIALINX OOy4alOUIMXCS: YMEHHE HCIO0JIb30BaTh PElbe(hHO-TOYECUHYIO
cucremy o0o3Hauenuii JI. bpaitns mist 3anucu XuMu4eckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KVIACC
KosmnuecTBo yacos DJIeKTPOHHbIE
HaumeHnoBanue pa3esioB U TeM nupposbIie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1nchp )
NPOrpaMMmblI Bcero 5 p o0pa3oBaTe/bHbIE
padoTsbI padoThI pecypebi
Pa3nes 1. Teoperuyeckue 0CHOBbI OPraHN4YecKOi XMMHHU
[Ipenmer oprannueckoi xumuu. Teopust
11 CTPOEHUS OPraHNYECKUX COeIMHEHUH A. 3
M. bytiepoBa
Hroro mo pazueny 3
Paspen 2. Yriesoaopoabl
2.1 [IpenenbHbIE YIII€BOIOPOIbI — AJIKaHbI 2
29 HenpenenbHble yrieBoa0pO/Ibl: alKEHBI, 6 1
) aJIKaJINCHBI, aJIKUHBI
2.3 ApoMaTHYECKHE YTIEBOI0POIBI 2
524 [IpupoaHbIle HCTOYHUKH YTIEBOJIOPOIOB U 3 1
' UX mepepadboTKa
Hroro mo pazgeny 13
Pasznen 3. Kucaopoaconepskammye oprannyeckue coeJuHeHUust
3.1 Cnuptel. eHon 3
39 Anbnerunpl. KapOoHOBBIE KUCIOTHI 7 1
' CrnosxHble 3(upbl
3.3 VraeBoasl 3 1
Hroro no paszneny 13
Pa3nes 4. AsoTconepskamue OpraHu4ecKue coeJHHeHHs
4.1 AMUHBI. AMUHOKHCIIOTHL. benku 3
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Hroro no pazneny

Paspgen S. BoicokOMOJIEKYISIpHbIE COeIMHEHUS

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

KosnnyecTBo yacos DJIeKTPOHHbIE
HaumeHoBaHue pa3ie/ioB U TeM (undposbie)
Ne n/m R —— Beero KO;TpOJIbHBIe HpﬁaKTI/I‘{eCKI/Ie 06pA30BATEIBHbIE
padoTsbI padoThI pecypest
Pasnen 1. TeopeTnueckue 0CHOBBI XUMHH
Crpoenue atoMoB. Ilepuonnyeckuii 3akoH
11 u [lepnoanueckas cuctemMa XUMUYECKUX 3
anemeHToB JI. . Meneneera
19 Crpoenue BeniectBa. MHOroo6pasue 4
' BEIIECTB
1.3 XUMUYECKHE peakluu 6 1 1
Hroro mo pazueny 13
Pa3znen 2. Heoprannueckasi Xumus
2.1 Mertanibl 6 1
2.2 Hewmeranmbl 9 1 1
23 CBsI3b HEOPraHUYECKUX U OPTaHUUYECKUX 2
' BEIIECTB
Hroro mo pazgeny 17
Paznena 3. XuMus 1 ;KU3Hb
3.1 ‘ XUMHUs U KU3HD 4
Utoro no pazneny 4
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 3
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne
n/n

Tema ypoka

KoaunuyecTBo 4acoB

/laTa usyyenus

Kontpo
Bcero JbHbIE
padoTsI

IIpakTH
yecKkHne
padoTsI

1o MJIaHy

paxT

DJIeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

[IpeameT opraHn4ecKkoi XUMHH, €€
BO3HUKHOBEHHE, PA3BUTHE U 3HAUCHUE

Teopust cTpOEHUSI OPraHUYECKUX
coenuHeHuii A. M. byrneposa, eé
OCHOBHBIC ITOJIOKCHU L

[Ipencrasnenue o Kiaccupuxanuu
opraHnueckux BemiecTB. Homenkmatypa
(cuctemMaruyeckas) U TPUBHAJIbHBIE
Ha3BaHUs OPraHMYECKUX BEIIECTB

AJIKaHBI: COCTaB U CTPOCHHUE,
TOMOJIOTUYECKUH PSJT

MertaH u 3TaH — OpocTeuIre
MIPEJICTAaBUTENH AJIKAHOB

AJIKEeHBI: cCOCTaB U CTPOCHUCE, CBOICTBaA

DTWIEH U MPONWJIEH — MPOCTEUIINE
MIPEJICTAaBUTENH AJIKEHOB

[Ipaktuueckas pabora Ne 1. «Ilomyuenue
STHJICHA U U3yUYCHHE €T0 CBONCTBY

Anxanuensl. byranuen-1,3 u
MetunOyraauen-1,3. [lonyuenue
CUHTETHUYECKOTO KayuyKa W PE€3HHBI

10

AJIKMHBI: COCTaB U 0COOEHHOCTH
CTPOEHMS], TOMOJIOTUYECKHUN PALL.
AneTtuiieH — npocTeimmi
[IPEACTABUTEND AJIKUHOB
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Beluncienus 1o ypaBHEHUIO XUMHYECKOU

11
peakuuu

12 Apensl: 6eH301 1 TOIYoJ. TOKCHYHOCTh
apeHOB

13 I'enernyeckas cBs3b YriaeBOAOPOJIOB,
IIPUHAUIEKALIUX K Pa3IMYHbIM Ki1accaM
[IpupoiHBIE NCTOYHUKH YIJIEBOIOPOIOB:

14 MIPUPOIHBIN a3 U NOMYTHHIE HEPTSIHBIE
ra3bl, He()Th ¥ MPOAYKTHI €€ nepepaboTKu
[TpupoiHBIE UCTOYHUKH YIJIEBOIOPOIOB:

15 MIPUPOIHBIN ra3 U NOMYTHHIE HEPTSIHBIE
ra3bl, HeTh U IPOAYKTHI €€ epepaboTKu

16 KonTtponbHas padoTa mo pasaery 1
«YTI€eBO10POabD)

17 [IpenenbHbIE 0THOATOMHBIE CITUPTHI:
METaHOJI U 3TaHoi1. BogopoaHas cBsi3b

18 MHOroaToMHbI€ CIIUPTHI: TUIIEHTIINKOIIb
U TJMLEPUH
DEeHO: CTPOEHUE MOJIEKYJIbI,

19 (bM3UYEeCKHe U XUMUYECKHUE CBOMCTBA,
IIPUMEHEHHE

20 Anpaeruapl: GopmManbaerua u
aleranbJeruy. AleToH

21 OnHOOCHOBHBIE ITpe/iesIbHbIE KapOOHOBBIE
KUCJIOThI: MypaBbHUHAs U YKCYCHasI

22 [IpakTrueckas pa6f)Ta Ne 2. «CpoiicTBa
pacTBOpa YKCYCHOM KUCIIOTBI»
CreapuHOBas U OJEUHOBAsI KUCIOTHI, KaK

23 MPEJCTaBUTENIN BBICIIMX KapOOHOBBIX
KHCJIOT

24 MBpL1a KaK COJIM BBICHIMX KapOOHOBBIX

22




KHCJIOT, UX MOIOIIIEE JCHCTBHUE

CrnosxHbie 3(hUpBI KaK MPOU3BO/IHBIC

25 KapOOHOBBIX KUCIIOT. ' MAPOIN3 CIIOKHBIX 1
s¢upoB

26 XKupsl: THAPOIN3, IPUMEHEHUE, 1
OMOJIOTHYECKAsl POJIb KHUPOB
VYrneBospl: cocTaB, KJIacCU(PUKAIUS.

27 Baxxneiimune npeacTaBuTeN: TIIIOK034, 1
bpykTo3a, caxaposa

28 Kpaxman u 1eimirono3a Kak nprupoIHbIe 1
MTOJIUMEPBI
KonTtponbHas padoTa mo pasaery

29 «Kucmopoacoiepkariue opraHuIecKue 1 1
COCTMHEHUSD)

30 AMMWHBI: METHJIAMHUH U aHUJIUH 1
AMHWHOKHCIIOTHI KaKk aM(pOTEpHBIC

31 OpraHUYECKUE COCTUHEHUS, UX 1
onosornyeckoe 3HaueHue. [lentuapt

30 benku kak npupoiHbIe 1
BBICOKOMOJICKYJISIPHBIC COCMHEHUS

33 OCHOBHBIC TIOHSITHS] XUMHHU } 1
BBICOKOMOJICKYJISIPHBIX COCTMHEHUH
OCHOBHBIC METOJIbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEITMHEHUH. 1
[TmacTmacchl, KaydyKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O0 34 2

I[TPOTPAMME
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11 KJIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Jlara usydyenus

Bcero

Kontpo
JIbHbIE
padoTsI

IIpakTH
yecKkHne
padoTsI

1o MJIAHY

paxr

DJIEeKTPOHHbIE
uudposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMAYECKUI DJIEMEHT. ATOM.
DNeKTpoHHAs KOHPUTYpAIUs aTOMOB

[Tepuonnueckuii 3akoH u [lepuoanueckas
chcTeMa XMMHU4YeCKuX 3jiemenToB /1. M.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOpUEH CTPOEHHUS aTOMOB

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX IJIEMEHTOB M UX COCTUHECHHI
I10 TpyINIaMm U nepuojiaM. 3Ha4eHHE
MEPUOIUIYECKOTO 3aKOHA U CUCTEMBI
xuMmudeckux daemenToB .M. Menaeneera
B Pa3BUTUHU HAYKU

Crpoenue BeliecTBa. XUMUYECKAs! CBSI3b,
e€ BUJIbI; MEXaHU3MbI 00pa30BaHUS
KOBAJICHTHOM CBsi3U. BogopoaHas cBs3b

BasieHTHOCTB. DIIEKTPOOTPULIATEITLHOCTD.
Crenedb okucieHus. Bemniectsa
MOJIEKYJIIPHOTO U HEMOJIEKYJIIPHOTO
CTPOCHHS

ITonsarue o JUCIICPCHBIX CHUCTCMaAX.
HcTtuHHBIEC M KOJIJIOUIHBIC PaCTBOPBHI.
MaccoBas goJs BellecTBa B pacTBOpPC

KJ'IaCCI/I(I)I/IKaI_[I/IH U HOMCHKJIATypa
HCOPraHN4YCCKUX COCIUHEHHUH.
I'eneTnyeckas CBA3b HCOPraHn4CeCKux
BCIICCTB, PA3JIMYHBIX KJIIACCOB
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Knaccugukanus XuMHUECKUX peakuii B
HEOPraHUYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHHS SHEPTUU IIPH
XUMHUYECKUX PEAKLUAX

Ckopoctb peakiuu. OOpaTuMble peakuy.
XHUMHUYECKOE PAaBHOBECUE

10

[IpakTueckas padota Ne 1. «Bnusaue
pa3auyYHbIX (PAKTOPOB HA CKOPOCTH
XUMHAYECKOW PEAKIIUN»

11

DNeKTpoJINTHYECKAs UCCOIUALIHSL
[Tonsitre o Boopoanom nokasatene (pH)
pactBopa. Peakunu nonHoro ooMeHa.
I'maponus opraHnveckux u
HEOPraHUYECKUX BEIIECTB

12

OKHUCIUTENTFHO-BOCCTAHOBUTEIIEHBIC
peakmuu. [ToHsTHE 00 DNIEKTpOIM3E
pacIIaBoOB U paCTBOPOB COJICH

13

KonTtponbHas padoTa mo pasaery
«TeopeTnyeckre OCHOBBI XUMUMY

14

MeTanisl, UX IOJ0KEHHE B
[Tepuoanueckoit cucreMe XMMUYECKUX
anemenToB JI. . MenaeneeBa u
0COOEHHOCTH CTpOeHHUs aToMoB. O0IHe
(hM3UYEeCKre CBOMCTBA METAJIJIOB

15

CrutaBbl METAIJIOB. DJIEKTPOXUMHUYECKUI
PAI HAPSHKEHUH METalIoB

16

XHUMHYECKHE CBOMCTBA BaKHEHIIINX
METaJJIOB (HATPHM, Kaui, KalbluH,
MarHui, aJFOMAHHUNA) U UX COCTUHEHUI

17

XHUMUYECKHE CBOWCTBA XpOMa, MEIU U UX
COEIMHEHUN
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18

XHUMHUYECKHE CBOMCTBA IIMHKA, JKeJie3a U UX
COeIUHEHUN

19

[IpakTtuyeckas padora Ne 2. "Pemenne
HKCTIEPUMEHTAIBHBIX 33/1a4 110 TeMe
«Metanae"

20

HeMeTaJIJH)I, HUX IIOJIOKCHHUC B
[Tepuoanueckoit cucreMe XUMUYECKUX
anemeHToB J[. 1. Meneneera u
0COOEHHOCTH CTPOEHHUS aTOMOB

21

®uU3NYECKUE CBOMCTBA HEMETAILIOB.
AnnoTponus HEeMeTauIoB (Ha puMepe
KHCJIOpoJia, cephl, (hochopa u yriepoa)

22

XHWMHUYECKUE CBOMCTBA TAJIOT€HOB, CEPBI U
UX COCIMHEHUHN

23

XUMHYECKHE CBOMCTBA a30Ta, hocodpa u
HUX COEIUHEHNN

24

XHUMHUYECKUE CBOMCTBA yriaepoaa, KpEMHUS
U UX COeOUHEHUN

25

[IpumeHeHne BaXKHEUIINX HEMETAIIOB U
UX COEIUHEHNN

26

O06001IeHre U cucTeMaTU3aLs 3HAHUI 11O
TeMme «HemeTamibely. Beraucienus mo
YpaBHEHUSIM XUMUUYECKUX PEAKIUN 1
TEPMOXHUMHUYCCKUE PACUETHI

27

[IpakTueckas pabota Ne 3. «Pemenue
AKCIEPUMEHTAIBHBIX 33/1a4 10 TEME
"Hemeranmsl"»

28

KonTtponsHas pabota o temam
«Metamne»y u «Hemetamibl

29

HeOpFaHI/I‘-ICCKI/IC 1 OPraHn4cCKuc
KHUCJIOTHEI. HeOpFaHI/I‘{eCKI/IC u
OpraHu4eCKUC OCHOBAHU A
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AmdoTepHbIe HEOPTAHUYECKUE

OpraHu4eCKruC COCANHCHUA. TI'enernueckas

30 CBSI3b HEOPTaHMYECKUX M OPraHMYECKHX .
BEIIIECTB
Ponb xumuu B obecnieueHNH
31 HKOJIOTUYECKOH, YHEPTeTUIECKOH 1 1
MUIIEBOM 6€30MacHOCTH, pa3BUTUHN
MEIUIUHBI
[IpencraBienust 06 0OMIKX HAYYHBIX
32 MPUHIMIAX TPOMBILIUIEHHOTO MOTY4eHUs 1
BaKHEHUIIINX BEIIECTB
33 UYenmoBek B MUPE BEIIESCTB M MATEPHAIIOB 1
34 XUMHS ¥ 3J0POBHE YEIIOBEKA 1
OBUIEE KOJIMYECTBO YACOB I10 34 5

[TPOI'PAMME
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YYEBHO-METOAUYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O TPOLECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJ151 YYUEHUKA
1. Tabpuensa O. C. Xumusa. 10 xmacc: yueb. ans obmeoOpa3oBar. opraHu3anuii: 0a30BbIid
ypoens/ O. C. I'abpuensia, U. I'. Octpoymos, C. A. CnagkoB.— M.: IlpocBemienue,
2022. — 128 c.
2. Taopuenssa O. C. Xumus. 11 xmacc: yueO. miust oOmeoOpa3oBaT. opraHu3anuii: 0a30BbIi
ypoens/ O. C. I'abpuensa, U. I'. Ocrpoymos, C. A. CnagkoB.— M.: IIpocBemienue,
2022. — 127 c.

METOJUYECKUE MATEPHUAJIBI AJ151 YUUTEJISA
https://iro-49.ru/wp-content/uploads/2023/04/Xumusi-6a30Bblii-ypoBeHb.- Peanu3anus-TpeOoBaHmii-
®I'OC-ocHOBHOT0-0011IETO-00pa30oBanms.- MeToauueckoe-nocooue-mis-yuurens.pdf

NUADPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETH
https://interneturok.ru/

https://my.1september.ru/

https://foxford.ru/teacher-dashboard

http://www.fipi.ru/

Oopa3oBarteibHbie UHTEpHET-pecypehbl N0 XUMHU:

1. Tloptan ¢pynaameHTaIpHOTO XUMHUYECKOTO oOpazoBanus ChemNet. Xumudeckas
uHpopmarmonHas cetb: Hayka, o0pasoBanue, Texronoruu http://www.chemnet.ru

2. I'azera «Xumusi» u caiT s yuuress «5 uay Ha ypok xumum» http://him.1september.ru

3. Oprannyeckass XMMHsL: JIEKTPOHHBIN YUeOHUK [T cpeaHei mkosl http://orgchem.ru/

4. OCHOBBI XMMHH: DJICKTPOHHBIN yueOHuk http://www.hemi.nsu.ru

5. OTkpsIThI KOJLIeK: Xumus http://www.chemistry.ru

6. JlucraHIMOHHAS OJIMMIIMA/IA 110 XUMHUU: TEJICKOMMYHHUKAITMOHHBIN 00pa30BaTeIbHBIN MPOEKT
http://www.edu.yar.ru/russian/projects/predmets/chemistry

7. JIuCcTaHIIMOHHBIE SBPUCTHYECKUE OJTMMITHAIBI 1o XuMuu http://www.eidos.ru/olymp/chemistry
8. KouTpen — Xumust i Beex: yueOHO-nH(pOpMaoHHbIH caiiT http://kontren.narod.ru

9. Marepuaisl kadeapsl GU3nIecKoi 1 KoJmonaHol xumuu FOxxHoTO (heneparbHOro
yauBepcureta http://www.physchem.chimfak.rsu.ru

10. HanomeTp: HaHOTEXHOJIOTHYECKOE coobmiecTBo http://www.nanometer.ru

11. Onnaiin-cripaBoYHHK XUMHUYECKHX 37eMenToB WebElementshttp://webelements.narod.ru

12. TonynsipHas OUOIMOTEKa XUMHUYECKUX yieMeHToB http://n-t.ru/ri/ps

13. Caiit Alhimikov.net: yueOHbIe U clTpaBOYHbBIC MaTepuaibl mo xumun http://www.alhimikov.net
14. Caiir Chemworld.Narod.Ru -Mup xumunu http://chemworld.narod.ru

15. Caiit «BupryanpHas xuMuueckas mkoia» http://maratakm.narod.ru

16. XuMuK.py: caiiT o xumuu http://www.xumuk.ru

17. Xumunueckast ctpannuka SIpociaBckoro LIeHTpa TelekoMMyHUKAIMN ¥ HHPOPMAIIHOHHBIX
cucteM B oOpasoBanuu http://www.edu.yar.ru/russian/cources/chem

18. Xumuueckuii nopran ChemPort.Ruhttp://www.chemport.ru

19. Xumuueckwuii cepsep HimHelp.ru: yueOHbie 1 cripaBounbie MaTepuains! http://www.himhelp.ru
20. Xumus: Marepuans! « Bukunenuu» — cBOOOHON SHIIMKIOTIEAUN
http://ru.wikipedia.org/wiki/Xumus

21. Xumust A7 BceX: WUTIOCTPUPOBAHHBIE MAaTePHAIbI 10 00IIEi, OpraHHYecKoi n
HeopraHnveckoi xumun http://school-sector.relarn.ru/nsm

22. Xumus v xu3Hb — X XI BeK: HayqHO-TTOMYJISIpHBIN sKypHaun http://www.hij.ru

23. DneKkTpoHHast OMOIMOTEKa yIeOHBIX MaTEPHAIOB 110 XUMUHU Ha TIOpTalie
Chemnethttp://www.chem.msu.su/rus/elibrary

24. Dunuknoneaus «[Ipupoaa Haykuy: Xumust http://elementy.ru/chemistry



https://interneturok.ru/
https://my.1september.ru/
https://foxford.ru/teacher-dashboard
http://www.fipi.ru/
http://www.chemnet.ru/
http://him.1september.ru/
http://orgchem.ru/
http://www.hemi.nsu.ru/
http://www.chemistry.ru/
http://www.edu.yar.ru/russian/projects/predmets/chemistry
http://www.eidos.ru/olymp/chemistry
http://kontren.narod.ru/
http://www.physchem.chimfak.rsu.ru/
http://www.nanometer.ru/
http://webelements.narod.ru/
http://n-t.ru/ri/ps
http://www.alhimikov.net/
http://chemworld.narod.ru/
http://maratakm.narod.ru/
http://www.xumuk.ru/
http://www.edu.yar.ru/russian/cources/chem
http://www.chemport.ru/
http://www.himhelp.ru/
http://ru.wikipedia.org/wiki/Химия
http://school-sector.relarn.ru/nsm
http://www.hij.ru/
http://www.chem.msu.su/rus/elibrary
http://elementy.ru/chemistry

" B aHHOM JOKyMeHTe IPOHYMEPOBAHO H IPOLIHTO
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