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HOSACHUTE/ILHAS 3AIIICKA

Hporpamma no xumun sa YPOBHe cpejnero obumero obpazosanus paspaboTana Ha OCHOBE
D@enepansroro sakona or 29.12.2012 No 273-®3 «O6 obpazosanun B Poccnitckoii Dereparnumy,
TpeOOBaHMiA K pesyanTaTam OcBoeHHA (eaepanbHOi o0Opasoraremsuoit IpOrpaMMbl  CpeIHEro
obmiero obpasosarms (DOIT COO), npexcrapnennrx B DOeaepaibHoM TOCYIapCTBEHHOM
oOpazoBaTensHoM cranpapre COO, ¢ yuérom Komnemmuu Ipenoaasanus yuebHOroO nmpeaMera
«XuMHA» B o0pasorarensubix Opraiusanuix Pocculickolt ®exepanun, peatH3yrommux
OCHOBHBIE 00pa3oBaTeIbHEIE [HPOIPAMMEL, ¥ OCHOBHBIX MOJOXCHHIL «Crparerua passurus
BoCluTauus B  Poccuiickoit ®Dexepanum  na mepuox nxo 2025 roma» (Pacmopsokenue
Ilpasurenscrea PO or 29.05, 2015 Ne 996 - p.).

OcHoBY moaxomoB K paspaborke mporpamMmer o XHUMHH, K ONpefieneHHo obmei
CTpAaTeruy 0OyUeHUs, BOCIUTAHYS ¥ Pa3BHTHS o0y4aromuxces cpejcTBamu y4cOHOrO npeamera
«Xumusy st 10-11 Kaccos Ha 0a30BOM YPOBHE COCTABHIIM KOHLENTYaNIbHBIE MOIOKEHHS
OI'OC COO o B3aUMOODYCIIOBICHHOCTH TieJiel, CONEpXaHusl, pe3ynbTatoB oOyueHus wu
TpeBOBaHMI K yPOBHIO MO/TOTOBKY BBIITYCKHHAKOB.

Xnmuueckoe o0pa3oBanue, [OJIy4aeMoe  BEUTyCKHHKaMu obmeobpaszoBatensHoii
OPTaHM3aLMH, SBISETCS HEOTBEMIIEMOH YaCTBIO WX oOpazoBannocTn. Omo CIIYKUT
34BEPUIAOINKEM JTANOM pPeaqu3aliy Ha COOTBETCTBYIOMEM €My 0a30BOM YPOBHE KIOYeBBIX
UCHHOCTEH, MPHCYIMX NENOCTHOH CcHCTeMe XUMHYCCKOTO 00pasoBaHus. JTH NEHHOCTH
KacaioTcs MO3HAHHMS 3aKOHOB IIPHPOJIHL, bopmupoBarus MHMPOBO33DEHHS U 0OIIEH KyIbTyphI
fCIOBEKA, A TaKKe OKOIOTHYECKH OBGOCHOBAHHOIO OTHOLICHHS K CBOEMY 3I0POBBIO M
IPHPOIHOH cpejie. Peanusyercs xummueckoe o0pasopanue o6yuaoOMXCes Ha YPOBHE cpenHero
obmero obpaszoBanus cpencTBaMu ydaebHoro mpeamera «Xumusy, COACPXKaHNE M IIOCTPOSHME
KOTOpOro ompejieneHbl B MporpaMme mo XHMuH ¢ YUETOM CHCHU(GUKE HAyKH XuMmum, of
3HAYCHUS B TIO3HAHHH IPUPOJIHI U B MaTepHaTbHOM XKU3HH OOIIECTBa, a TaKKe ¢ YuéroM obnrx
LEICH I TIPHHIMIIOB, XAPAKTePH3YIOIHX COBPEMCHHOC COCTOSHHE CHCTEMBI CPeHEro oGmero
obpasosanus B Poccniickoii ®enepanuu.

XuUMUS KaK STEMEHT CHCTEeMBI CCTCCTBCHHBIX HAYK UIPAeT 0coOyro poib B COBPEMEHHOI1
[IMBATIA3AIIHH, B CO3JaHHH HOBOH 623kl MaTepUAIbHOH Ky/lbTypsl. OHa BHOCHT CBOI BKJIaJ B
(opmupoBanve panuonatsroro Hay4HOTO MBILLTEHUS, B CO3IaHUE 1IEN0CTHOTO IpeCTaBIeHUS
06 OKpy’KaromeM MHApe KaK 0 eIuHCTRe TIPHPOIBI H 1eJIOBEKA, KOTOPOE (POPMUPYETCS B XHMHH
Ha OCHOBE TIOHHUMAHMY BEINIECTBEHHOI'0 COCTABA OKpYKaroImero MHpa, 0CO3HaHMus B3aHMOCRBY3H
MEZLY CTPOCHHEM BELIECTB, MX CBOMCTBAMHE H BO3MO3KHBIMM 00I1acTsIMHU pUMeHeHuS,

Tecno B3AUMOJEHCTBYS C ADYTHMH  ECTeCTBEHHEIMH HayKaMH, XuMus craja
HEOTHEMICMOM 9acThI0 MHPOROM KYJIBTYDBI, HEOOXOMUMBIM YCIOBHEM YCOCUIHOIO Tpyjaa H
KU3HH Kaxioro wieHa obmectsa. CoBpeMeHHas XumMus KaK Hayka CO3MIaTeTbHas, Kak HayKa
BBICOKHX TEXHOJIOTHE HANpAaBieHa Ha pelleHHe TIoGATEHbX npo0rieM yeToiduBoro passuTHs
YETOBCYECTBA — CHIPLEBOI, SHEPTeTUYecKol, mNumeBo;i, SKonoruveckoil OesomacHocTH u
OXpaHEI 37I0POBbSL.

B cootsercrum ¢ ofmuvm nemsvu u IPUHIAIIAME  cpetHero obmiero o6pazosanus
conepxxanue mpeamera «Xumus» (10-11 kiacesl, 6a30851i YPOBCHb M3YYEHHS) OPHEHTHPOBAHO
NPECHMYIIECCTBEHHO Ha OOWIEKY.ILTYPHYIO IOArOTOBKY 00yvJaromuxcs, HeoOXoanMY UM s
BBIPAOOTKH MUPOBO33PEHHUECKHX OPHCHTHPOB, YCHEITHOTO BKIIOYEHHS B IKH3HE colmyma,
[pPONOmKEHHUs 00PA30BAHUS B PASTHUHEIX o0nacTax, He CBA3AHHBIX HEIOCPE/ICTBEHHO ¢ XUMHEH,

Cocrapnsiomyve  mpeamera «Xumus ABIAIOTCS 0a30Bble Kypehl — «Opranugeckas
XuMus» 1 «O0Imast u HeopraHwyeckas XHMHI», OCHOBHBIM KOMIIOHEHTOM COJIe PIKAHHA KOTOPBIX



ABJIAIOTCs. OCHOBBI 0a30BOM HAyKH: cucTeMma SHaHM# 110 HEOPraHMYeCKOH XHUMUY (¢ BKIHOYeHHEM
3HAHMH U3 oOmeH Xumun) u OpraHuyeckoi xumun. GopMHpoBaHHe TanHol CHCTEMBI 3HAHMIH
[PH H3yYCHHU NpeaMera OOECHEYMBAET BOIMONKHOCTE PaceMOTpeHns BCero MHOrooGpasms
BCLIECTB Ha OCHOBE OOIMX MOHATHIL, 3aKOHOB 1 TCOPHIT XUMHH.

Crpykrypa conepxanus KYpeoB — «Opranuueckas xumusy u «O6mas u HEOpraHuyeckas
XHMUSD) CHOPMHUPOBAHA B IPOrpaMMe [0 XHMHH Ha OCHOBE CHCTEMHOI0 MOJXO0Ja K H3YYEHHIO
yuebHoro wmarepmana u 00yCnoBIIeHa MeTOpHUecKy 00OCHOBAHHBIM pa3sBATHEM 3MAHME Ha
ONPCHC/ICHHBIX TEOPETHUYECKHX YPOBHIX. Tax, B kypce opranuueckoit XUMHH BEHIECTBA
PACCMATPUBAIOTCA Ha YPOBHE KIIACCHUECKOM TCOPHHA CTPOCHHS OPraHMYEeCKUX COeTHHeHMH, a
TAKXKE Ha YpOBHE CTEPECOXHMHYECKHX M HICKTPOHHBIX NPEACTABICHHUH O CTPOCHWM BEIIECTR,
Ceenenust 06 m3ydaemsix B KYpCe BCUICCTBAX JAIOTCA B Pa3sBUTHU — OT YTIEBOIOPOMOB 10
CTOKHBIX OHOJOTHIECKH AKTHBHBIX COCAMHEHuit. B Kypce opranmdecKod Xummm monygaroT
Pa3BUTHE CHOPMUPOBAHHEIE HA YPOBHE OCHOBHOIO obmero ofpazoranus NepBOHAYANBHBIE
MPEACTABIICHUS O XHMHYECKOH CBSI3H, KIIACCHUKALMOHHEIX TIPH3HAKAX BEUIECTB, 3aBUCUMOCTH
CBOMCTB BEIIECTB OT WX CTPOSHHS, O XHMHUCCKOIL peaxitum.

Ilon HOBBEM yriOM 3peHus B mpenMere «XuMHs» 0az’0BOro YPOBHSI paccMaTpuBaeTcsi
U3YyYCHHBIH Ha YpPOBHE OCHOBHOTO obmero oGpazoBanus TCOPCTHYECKHH Marepwan wu
(axToIOrUYecKue CBeeHus O BEMECTBAX U XUMHYECKOH peakrmu. Tak, B YACTHOCTH, B Kypce
«O0mmas 1 HeopraHMYecKas XUMusy O0YYaIOIMMCS TPEOCTABISETCS BOBMOIKHOCTE 0CO3HAThL
3HAYCHUE NCPHOJMYECKOTO 3aKOHA C obmereopeTnaeckux u METONOJIOTHYIECKAX TO3MIIHE,
[llyGXe TOHATH MCTOPHUYECKOE H3MCHEHMe Gynkmmii s10r0 3aKoma — or obobmatomei 10
oOBsiCHSFOmIEH 1 [IPOTHO3UPYIOIIECH,

Enunas cucrema snanmii o BOKHEHIINX BeIIecTBax, HX COCTaBC, CTPOEHUH, CROMCTRAX 1
TIPUMCHCHHY, & TAK)Ke 0 XHMHYCCKHX PeaKIHsX, UX CYIHOCTH U 3aKOHOMEPHOCTSIX [IPOTCKAHMS
Aononmsiercs B Kypcax 10 u 11  ximaccos JICMEHTAMH  CONEPIKAHMS, MMEIOILHME
KYIBTYPOIOTHYeCKUE H TpHKIATHOMN Xapakrep. OTH 3HaHUS CHOCOOCTBYIOT NOHHMAHMIO
B3QUMOCBASH XMMHH C IPYTHMH HayKamm, PACKpLIBAIOT €€ poik B I03HABATENLHON U
[IPAKTHYECKOH JEeSTEIBHOCTH YEIOBEKa, CIIOCOOCTBYIOT BOCIIHTAHMIO YBAKEHMS K Ipoleccy
TBOPeCTBA B 00JACTH TEOPUM M TIPAKTHYECKHX NPHJIOKCHAN XUMUH, TOMOTAIOT BBIITYCKHHKY
OPUECHTHPOBATECA B OOMIECTBEHHO M THYHOCTHO 3HAYMMBIX mpobaeMax, CBA3aHHBIX ¢ XMMUEH,
KPHTIICCKH OCMBICTMBATE UHMOPMALHIO H IPHMEHATH of AUl IIONOTHEHUS. 3HAHWMH, peIeHus
MHTEIUICKTYANBHEIX M SKCTICPHMEHTANBHBIX HCCIeNOBATENbCKHX 3aja4. B nemom copepixanue
y4eOHOro npenvera «XuMusy AaHHOTO YPOBIA H3YHCHHSI OPHEHTUPORAHO Ha (HOPMUpOBaHHe y
O0YYaIOMIMXCS MHPOBO33PEHYECKOH OCHOBKI AULT HOHUMaHUST QUIOCOPCKUX Meld. TAKHX Kak:
MATCPHAILHOE EMHCTRO HEOPraHHYECKOTO H OPraHHYecKOro MHpa, 00yCHOBIEHHOCTL CBOMCTR
BCIISCTB UX COCTABOM M CTPOEHHEM, I103HABAEMOCTE IPUPOIHBIX ABTCHUM MyTEM IKCIIEPHMEHTA
M PCIUCHUs TIPOTHBOPEUMH MEXIy HOBBIMH (akTamu u TEOPETHYCCKUMHA IPEANOCHUIKAMH,
OCO3HAHHE POJM XUMHUM B PEIIEHUM SKOJIOIHYECKHX npobiieM, a TakKke npoGiem chepexenns
SHEPIETHYECKAX PECYPCOB, CHIPBS, CO3AHMS HOBBIX TEXHOJOMMH 1 MaTepHaos,

B mname pemenus 3anau BOCIINTAHUSA, PasBHTHS W COLMATM3AINK obyuaromuxcs
HIPHHATEIC NPOrpaMMOH 110 XUMHM TTOIXOIBI K OTPENCTICHUIO CONCPIKAHMS H TIOCTPOSHHUS
lIpe/IMETa NPEyCMaTpUBaOT (hopMUPOBaHIEe YHUBEPCATIbHBIX y4eOHbLIX NeHCTBUY, HMeIomux
6asoBoe 3HAYCHHE MIA PasTUUHBIX BAIOB ACHTETEHOCTH: PeHICHHs TIPOOIIEM, TTIONCKA, aHAIN3A U
obpaborku HHpOpMAIHH, HEOOXOMMMBIX  JUIsI nprOOpeTenHs OoreITa NPaKTHYECKOH #H
HCCIeN0BATENBLCKOH IeATENBHOCTH, 3AHUMAIOMEH BaKHOe MECTO B MO3HAHUY XHMMUH.
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B npaxtuke npenoasamms XHMHH KaK Ha YPOBHE OCHOBHOTO 0BLIero obpasoBanms, Tak u
Ha ypoBHe cpeanero oBimero o0pasoranus, mpu OIIPCNENICHUN  COJIEPKATENLHOM
XApAKTCPHCTHKY LIeed M3ydeHus mpeamera HAIPaBICHHEM MEPBOCTETICHHON 3HAYMMOCTH
TPATULAOHHO NpH3HAETCS (bopmupoBaEKe OCHOB  XmMuUCCKOiL HayKd Kak oOnacti
COBPCMEHHOI'0 ECTECTBO3HAHMS, IPAKTHYECCKOH ACHTEIBHOCTH YeJIOBEKA M KaK OJHOTO W3
KOMIIOHCHTOB MHPOBOM KyiubTypel. C MeTomuueckoi TOYKH 3peHHs TaKOH momxom k
OTPCACICHUIO ENeH U3y IeHNS IPEIIMETa ABAACTCS BIOTHE OTpaBaAHHBEIM.

Cornacro mamnOl Toyke SPCHHS [VIABHBIMH LIEISIMHM W3YUeHHs] npenmera «XuMug» Ha
6asoBom yporne (10 —11 KIL.) IBJISIOTCS:

® (OpMHPOBAHHE CHCTEMBI XMMHYECKHX 3HaHWM Kak BaxcHelimeit COCTAaBJISIOLIEH
CCTECTBCHHO-HAYYHOH KAPTHHBI MHpE, B OCHOBE KOTOPOH JIekar KMOYeBble MOHATHSA,
dynaamentancuEbe 3akomBr TCOPHH XUMHH, OCBOCHHE A3BIKA HAYKH, YCBOGHHE W
IOHMMAHHE CYIIHOCTH JOCTYHHEIX 0GOGMeHHIH MHUDPOBO33PEHYECKOr0  XapakTepa,
O3HAKOMJICHHE ¢ HCTOPUEH MX PAa3BUTHS H CTAHOBJICHHS;

* dopmupoBanue u pazBuTHE HPCJICTABICHUH O HAYYHBEIX METOHAX MO3HAHIS BCLIECTB M
XUMHYCCKAX PEaKiuid, HEOOXOUMEIX JTs NPHOOPETEHNUS yMeEHuMi OpPHEHTHPOBATKCS B
MHDE BEIECTB U XHUMHYECKHX SBIICHUH, HMEIOIIHX MeCTo B HNPHPOJIC, B IPAKTHYECKOM 1
TIOBCETHCBHOM KU3HU;

® Da3BUTHE YMEHHH H CrnocohoB ACITETBEHOCTH, CBA3aHHBIX C HAGMIONCHHEM |
O0BACHEHHEM XHMHUECKOTo OKCIIEPHMCHTa, COOIOAEHHEM MNPaBHT  6e30macHoro
00paIuenus ¢ Bemecrsamy,

Hapsiny ¢ stum, comepkarensuas XApaKkTEePHCTHKA TIeel ¥ 3a1ad U3yqeHus npesMeTa B
[IporpaMme Mo XUMHH YTOYHEHa U CKOPPCKTHPOBAHA B COOTBETCTBHH C HOBBIMH IPUOPUTETAMHI
B CHCTEME cpeaHero obmero obGpasoBamus, Ceronms B npemonaBanwm Xummm B OosnbLieit
CTENICHH OTAAETCH HPEAMOYTEHHE IPAKTHIECKOR KOMIIOHEHTE ~ CONEpkaHus  oOyueH#usl,
OPHEHTHPOBAHHOH HAa MOATOTOBKY BBIYCKHUKA  001meobpazosaTenpHoi OpraHu3aIuu,
BIIAJICIOMETo He HAbOpOM 3HAHWH, a DYHKIMOHAIBHOMH I'PAMOTHOCTBIO, TO €CTh crocobamu u
YMEHUAMH aKTHBHOTO IOJYYEHHS! 3HAHUNA [UPUMCHEHUS UX B PEAbHON KU3HK JIIs pernenus
IPaKTHYECKHX 3a/aY.

B cBism ¢ otam 1pm H3YYCHUM TmpenmMera « XHMUs NOMHUHHPYIOIEE 3HAUCHUE
IPHOOPETAIOT TAKHE IeNH U 3a/1a9H, Kak:

allanTaudsi - obyualommXes K yCnOBHSM  MHAMMMHO Pa3sBUBAIOLIETOCS  Mupa,
(bopmupoBane MHTELICKTYaNbHO  PasBATON JMYHOCTH, TOTOBOH K camo00pa3oBaHuIo,
COTPYAHUYCCTBY, CAMOCTOSITENLHOMY — PUHSTHEO TPAMOTHBIX ~PEUICHUH B KOHKPETHBIX
KU3HCHHDIX CHTYAIHSIX, CBA3AHHLIX ¢ BELICCTBAMHE U UX [IPAMEHEHUeM;

¢Gopmuposanue y OOYYaIONTHXCS  KIIOYEBBIX HABLIKOB (KITFOUEBBIX KOMIIeTEeHIHI),
MMEIOLIHX YHUBEPCAIbHOE 3HAYCHHE IS Pa3jIMUHbLX BUJIOB AEATENBHOCTH: PeIeHus Ipodien,
TOMCKa, anHamisa u 00paboTku wuHbOpManmH, HEOOXOMAMBIX 11151 npuobpeTeHus ombiTa
ACHTEILHOCTH, KOTOpas 3aHHMACT BaHOE MECTO B IO3HAHHM XHMHH, a TaKxKe IS OLEHKH C
TIO3HIIHH 5KONOTrHYeCKkol 6e30macHoCTH XapaKTepa BIHAHUSA BEIIECTB W XUMHUCCKHUX MIPOIECCOB
Ha OpraHu3M 4e10BeKa H IPHPOLHYIO CPEIy:

PAa3BUTHE I103HABATENLHBIX HHTEPECOB, HHTCJUICKTYa/IbHbIX W TBOPYECKHX CIIOCOBHOCTEl
OOYYAIOIIMUXCA: CHOCOBHOCTH CaMOCTOATEIILHO TIDHOGPETAaTh HOBBIC 3HAHMS 110 XHMHM B
COOTBETCTBHH C XM3HCHHBIMH ITOTPeOHOCTAMH, HCTIOIB30BATE COBpEMEHHBIE HH(OPMAIIHOHHBIE
TEXHOJIOrHH /UIsl TOMCKA M aHAIU3a YUeGHOMN u HaYYHO-TIONY TAPHOM HHGOPMALIUH XHMIYECKoro
COACPKAHU;



(hopmupoanne u Pa3BUTHE Y 00YYaYOMMXCS ACCOMMATHRHOIO | JIOTHYECKOr'0 MBIIILICHUS,
HalmoaTensHOCTH, cofpanHOCTH, dKKYpaTHOCTH, KOTOPLIE OCOOCHHO HEOOXO/MMEL, B
aCTHOCTH, IIPH NJIAHUPOBAHUM U TIPOBEICHAH XHUMHYECKOI0 HKCTIEPUMEHTA,

BOCIIATAHAC y OOY4YalOmUXCd yOe)I8HHOCTH 3 YMaHHACTH4eCKOH HanparieHHOCTH
XHMHHM, €€ BaXHOH pomu B pemeHnn  rioGankHEX  mpobiiem pallHOHAIIEHOI'O
IPHPOIOIIO/IBL30BAHMSA, TTOMOTHEHHS SHEPreTHYECKHX DPECYPCOB M COXPAHEHHS! IIPHPOIHOTO
PaBHOBECHS, OCO3HAHMS HeOOXOTUMOCTH OepexHOTO OTHOmEHMS K IIPHPOZC M CBOEMY
3M0POBBIO, @ TaKkKe MPUOOPETEHHS OMbITa HCIIOMB30BAHHS MOJYHESHHBIX 3HAHMI JyIs IPUHATHS
I'PaMOTHBIX PEIICHHUH B CHUTYAIMSIX, CBA3AHHLIX C XUMUICCKUMH SBIICHUAMY,

B yue6uom miame cpenrero obimero obpazoBamms npeamer «Xumusy 6a30Boro YPOBHA
BXOJIUT B COCTaB NpeIMETHOH 061acTH «EctecrBenno-nayumnnie TIPEeIMETELY.

Obree urcno wacor, oTensHmLIX AT U3YHCHMS XHMHW, Ha 6a30BOM ypoBHe CpeaHero
obiwero obpasopanus, cocTariser 68 dacos: B 10 xmacce — 34 waca (1 wac B Henemo), B 11
kjacce — 34 yaca (1 gac B HEJIEIIF0),



COJEP)KAHUE OBYYEHMUS
10 KJIACC
OPTAHMYECKASI XUMMUS

Teoperuueckne ocHoBbI OpraHuYecKoil XuMuH

Ipeamer oprammaeckoit xmvmm: eé BOSHUKHOBEHHE, Pa3BUTHE H 3HAUYCHIE B TOJIyYeHUH
HOBBIX BEINECTB U Marepualos. Teopus CTPOCHHSI OPraHMYECKHX COeMHenuit A, M. Bytnepoga,
€€ OCHOBHBIE IIOTOKEHHSI. CrpykTypHble (opmys: OPTaHMIeCKkux BemectB. I'OMomorus,
H30MepHsA. XUMUYECKas CRI3L B OPraHHYeCKUX COCAMHEHUIX — ONMHAPHBIE H KPATHBIC CBA3H.

[lpencrasnenue o KIACCH(UKAIMA  OpraHuYecKux BeliecTs.  Homenkmnarypa
OPTaHHY9CCKHX COEAHHEHH (cucTemarnweckas) m TPHBHATIBHEBIC HA3BaHHSA BasKHEHIMHX
TPEJICTABUTENEH KIIaCCOB OPTaHMIECKHX BEIECTS,

OKCIepUMeHTabHBIE MeTOE! H3YHCHHUS BEIIECTB M MX IIPEBPAIIEHHI: 03HAKOMIICHHE c
00paslaMH OPraHMYeCKHX BELECTR i VIATCPHAIAMH. Ha HX OCHOBE, MOJIETHPOBAHHES MOJIEKYT
OPTAHHYECKAX  BeIecTB, HaGMIONCHHE W  OnucaHWe ACMOHCTPAITHOHHBIX  ONBITOB MO
TIPEBPAIICHHIO OPraHHYECKHX BEIECTR IPH Harpesanuy (riasnenue, 00yriuBanme u ropesue).

Yraesogopoasi

AJIKaHBI: cocraB u CTPOCHHE, rOMONOTHYECKHI psayx. Meran u sram — pocTeime
[IPE/ICTABUTEIN alKaHOB: (H3HuYecKHe u XHMHYCCKHE CBOHCTBA (Peakumu 3aMemieHus
TOPCHHUSA), HAXOKICHHE B HPHPOJC, OIYYCHHUE U IPUMEHEHTE.

AJIKCHBL: COCTAB U CTpoeHHe, TOMOTOrHYeCKu P, DTHJICH U IpomHIen — IpocTeiinue
TIPCACTABUTEIN ANKEHOB: (H3UYECKHE W XHMUYCCKHE CBOHCTBA (peaknuu THIPUPOBAHUS,
TAIOrCHUPOBAHUS, TUAPATALIMH, OKHCICHHUS 1 [IOIHMEPH3anY), IOIYYeHHE U HPUMEHEHYE,

Ankanuensr: Oyraamen-1,3 u MeTunOyTanuen-1,3: CTPOCHHE, BaXKHCHINNE XMMMUYECKHe
CBOHCTBa (peaxius nommMepusanmn). [omyuenue cunTeTyeckoro KayuyKa W pe3HHEL,

ATIKUHBL  COCTaB H  0COBCHHOCTH CTPOCHMS, TOMOJIOTHYCCKHH psii. AlleTHTeHn —
NpOCTEHIINHN NIPECTABUTENh ANKHHOR: COCTaB, CTPOCHMUE, (PU3UUECKHE W XHMHYCCKHE CBOHCTBA
(peakimm ruxpuposanus, TAJIOTCHAPOBAHMUS, TH/IPATAIINH, TOPeHHUs), TIOJIyYCHHE W [IPUMEHEHHeE,

Apensl. Benzomn: COCTaB, CTpOeHHE, (H3MYECKHE H XHMHUECKHe cBOHcTBa (peakumm
TalOreHNPORAHAS ¥ HHTPOBaHMs), fioyqenne u npumenenwe. Toryon: cocmas, cmpoenue,
dusuvecrue u xumuuecrue ceoiicmea (pearyuu zanozenuposanus u Humpoeanus), noiyyenue u
npumenenue. TOKCHYHOCTH  apeHOB. I'emermueckas  cpasp MEXILy  YIIEROJOpOIaMH,
UPHHANTEHKAUTUMH K PA3THYHBIM KJIACCAM.

lIpuponmsie ucrounukn yriiesooponos. llpuponusiit raz u HONYTHbIE He(TSHbIE Ta3pl.
Hedte u eé mpouexoxienue. Crocobsr  mepepaGoriu HeQTH: Teperonka, Kkpekuur
(TepMHYecKui, KaraTuTHYeCKuii), mupomus. Iponykrer nepepatorku He(TH, UX IpHMeHeHue B
LPOMBILLIEHHOCTH 1 B ObiTy. Kamenuslii yroms 1 HPOJIYKTHI €ro nepepaboTkH.

OKCIEPUMEHTANBHEIE METOIbI H3YHCHHUA BEIIECTB M MX NPEBPAIICHHIT: 03HAKOMIEHIE ¢
oOpasiamu 1tactmace, Kay4yKOB W pe3uHbl, KOJIIEKIIHK «Hede» 1 «Yromey, MOJ€TUPOBaHKe
MOJIEKYl YTIE€BOJOPOIOB W1 TaIOICHONPOH3BOHEIX, IIPOBEAECHHE IIPAKTHYECKO PaboTHI:
HOJIyqeHIE STUIIEHA H H3YYEHHE €r0 CBONCTE.

Pacuétnrle 3anauu,




Bemnenenus o YPABHCHUIO XUMHUYECKOH peakmuy (Maccbl, o6béMa, kommuecTsa
HCXOMHOTO BEIIECTBA WIIH TPOAYKTa PEAKIMM IO W3BECTHEIM Macce, 00béMy, KommuecTBy
OIHOrO M3 UCXOMHBIX BEIECTB WK HPOIyKTOR peaxium),

Kncﬂopuncoaepmamne OpraHuvecKue coeuHeHHs

lpenensurie oxHoaToMHBIE CUpTEL. Mertanon u sramon: CTpOeHHe, (QusHndeckHe u
XMMHUIECKHE CBOMCTBA (PeakiMHl ¢ aKTHBHBIMY METalllIaMu, raloreHOBOAOPOIAMH, TOpeHue),

HAa Opra’Husm 4eoBexa.

Muoroatommusie CIUPTHL. OTHICHITHKOIL H [MIANCpUH:  cTpoeHue, (usHyeckue wu
XUMHYECKHEe CBOHCTBA (B3auMoaeHcTRie co HIENOYHBIMH MeTalNIaMH, KaYeCTBEHHAS peakiug ua
MHOTOATOMHBIC CHUPTHI). J[leficTBue Ha OPrafusM 4eioseka. [Ipumenenue CIHIEPUHA |
STUNEHTJIMKOIS.

OeHon: crpoenue MOJCKYNIBI, (H3HYCCKME W XUMUYeckue cBorcTBa. TokcmunocTs
henona. Ipuvenenue thenoma,

ATBIETHIBT U Kemowwbl. Dopmansaern, ACTAIBCTH]: CTPOCHUE, (DUIUYECKHE H
XUMHAIECKHE CBOMCTBA (DEAKIMM OKHCICHHS W BOCCTAHOBIICHMS, KA4ECTBEHHbIE peakuun),
TIOJIyYE€HHUE U IPUMEHEHHE,

OnHOOCHOBHEIE TIpeTebHER KapOOHOBbBIE KHCIIOTHI, Mypasbrnas u ykeycnas KucnoThr:
CIPOCHHWE, (PU3HYECKHEe U XMMHYECKHE CROHCTRA (cBoficTBa, o6mme 118 Kacca KHCIIOT, peaxriust
srepuduKanuu), nonydenue i IpiMeHeHHe. CTeapuHoBAasS W OMEMHOBAT KHCIOTHL Kak
HPEZICTABATEIN BBICIIMX KapOOHOBBIX KHCIOT. Mbuia Kak COmH BBICOIMX KapOGOHOBEIX KHCIIOT,
HX Morolnee neicreie.

Crnoxuble ahupsr Kak IIPOHU3BOJHEIE KapOOHOBLIX KHCIOT. | WAPOIH3 CIOKHBIX ()HpOB.
Kupsr. Tunponns KupoB. | [pumenenue sxupos. Buonoruueckas pos KHPOB.

YraeBopl: cocras, KIIacCHPUKAIAA yIIeBoqoB (MOHO-, 1- U nojmcaxapunapl). ['moxosa —
POCTEHINHI MOHOCAXapu: 0coBEHHOCTH CTPOCHUS MOJICKYIbI, GH3MYECKHE M XUMHUUCCKITe
CBOHCTBA (B3aMMOfeHCTBHE C rupoxenziom Menu(Il), oxmcnenue amMuaumnv pacTBOpOM
Okcupa  cepebpa(l), BoccranoBienue, OposkeHMe TJIFOKO3BI), HaxoXIeHHE B pUpo/ie,
IIPAMCHERHe, OHoNornyeckas pois, DoToCHHTes. PpykT03a KaK HIOMEp TTHOKO3EL

Kpaxman n nenmonosa xak IPHPOIHEIe nonumepsl. CTpoenne kpaxmana u HENMIOIO3EL,
DusnyecKkue 1 XUMHYECKHe CBOMCTRA KpaxmMana (ruapoJin3, KayecTReHHas PeaKiug ¢ HOI0M).

OKCIIepAMEHTATBHBIE METOIb] H3YHCHHSl BEUIECTB WM WX IIPEBpAICHMI: poBeAeHue,
HabIoIeHHe UM ommcanue ACMOHCTPANMOHHEIX  OIBITOB: TOPERWe CIUpTOB, Ka'eCTBCHHBIC
PCAKIHE  OZHOATOMHBIX CIHPTOB (OKHCIEHHE oraHonsa oxcumom wmexu(I)), MHOroaTOMHBIX
CIIUPTOB (B3aHMOJICHCTBHE iniepaia ¢ ranpokeunom meu(1D)), QIBACTHIIOB (OKHCIICHHE
AMMHAYHBIM  PACTBOPOM OKCHJA cepebpa(l) u ruapoxcumom memu(Il), B3ammozeiicTRHE
Kpaxmajla ¢ HOIOM), HpoBeIcHHE [IPAKTHYECKOH paboTel: cBOMCTRA pacTBopa yKCycHOH
KHCIIOTEL

Pacuérusie 3aaqn.

Berauciaenns mo ypasmenmio XUMHYECKOH peakumu (Macel, oObEMa, KOJIHYecTBa
MCXOMIHOTO BEIMIECTBA WM HPOAYKTA PEeakiMM TIo H3BECTHBIM Macce, 00b&My, KonudecTy
OHHOTO M3 UCXOIHBIX BEMIECTB WIIH IPOYKTOB peakiun).

AsoTcoziepKalie opranudeck e COe/INHEeHHsSI,

AMHHOKHCIOTH  Kak aM(OTepHbIE  OpraHmyecKue CoeuHeHna. ODuspyeckue u
XAMHYCCKHE CBOMCTBA aMWHOKUCIIOT (Ha mpumepe raunuaa).  buonoruveckoe 3mauenue
AMUHOKHCIIOT. [lerrtupr:.
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Benxu xak npuposmsie BLICOKOMOJICKYIIAADHBIE COSIMHEHNS. [leppuunas, sropuunas u
TPETHYHAA CTpyKTypa OenkoB. Xumpueckue CBOHCTBA OeNKOB: THApOIH3. JleHaTypanus,
Ka49eCTBCHHBIE peakiuy Ha Genky,

OKCIIEPHMCHTABHBIE METOJ[b] M3YUCHHA BEWIECTB M WX HPEBPAINEHHUIl: HABMONeHHe 1
OIMCAHWE JIEMOHCTPAITHOHHBIX OIILITOB: ACHATYpAlMsi OelKOB IpH HATPEBAHWH, IIBETHEIE
peakuuu GeaKos.

Bricoxomonekyasipubie coequnenus

OcHOBHBIC MOHATHS XUMHU BBICOKOMOIIEKYIAPHEIX COEMHEHHUIL: MOHOMEp, MOJHMED,
CTPYKTYPHOE 3BEHO, CTENCHb IOMMMEpH3AIHH, CpeiHssas MonekymapHas Macca. OCHOBHBIE
MCTO/bI CHHTE3a BEICOKOMOTIEKYJISPHBIX COEHHCHMI — HOIMMEPH3ATTIHS ¥ IIOTHKOH IS HCALHS,

IKCIIEPAMEHTATLHEIE METOMEI U3YHEHHS BEIIECTB M MX NPEBPAIICHUIL: 03HAKOMICHHE ¢
00pasuaMu HPHPOTHBIX U HCKYCCTBEHHBIX BOJIOKOH, ITACTMACC, KAY4YKOB.

MesxnpeamMeTHble cBs3m,

Peanmsanus mexmpenmernpix casseit TIPH H3YHCHWM OPraHAYeckoi XuMuu B 10 Kiacce
OCYIIECTBIACTCS YepPe3 HCIONB30BAHHE Kak OOIIHX CCICCTBCHHO-HAYYHBIX TIOHSTHH, TaKk H
IIOHSATHH, ABJISIOMMXCS] CHCTEMHBIMHE TSI OTAEIBHEIX NPEIMETOB €CTECTBEHHO-HAYTHOTO [[HKJIA.

O6mme ectectBenHo-HayuHble TOHsTHS: ABIICHUC, Hay4yHblM (aKT, rumortesa, 3aKom,
TEOpHsl, aHalu3, CHHTE3, Kraccudukarusi, MePUOANYHOCTE, HabioncHue, H3MEPEHHE,
SKCTICPHMEHT, MO IeJTHPOBAHHE.

Dusuka: Marepus, sHeprus, macca, 4TOM, SJIEKTPOH, MOJIEKYJIa, 3HEPreTHIeCK i YPOBEHE,
BCIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHIE BCIICCTBA, ()M3NYECKHEe BEMUYHHLL H CHHALE]
UX U3MEPEHHS,

Buornorus: xierka, opramusw, Ouochepa, obmen Bemecre B opranusme, (otocmHTes,
OHONOrHYeCKy aKTUBHEIE BEleCTRA (Genxwm, yriesos, IKUPBI, PEPMEHTEL).

l'eorpadus: Munepater, ropase TIOPOJIBL, LIOTIE3HBIE HCKOTIAEMBIE, TOILIABO, peECypChLL

Texnonorus: numersie IIPOAYKTBI, OCHOBBI PAHOHATBHOIO MHTAHUA, MOOLHE cpercrna,
7ICKAPCTBEHHBIC 1 KOCMETHIECKHE TIPEIapaThl, MATEpPHATE 13 HCKYCCTBEHHBIX M CHHTETHYECKUX
BOIOKOH,

11 KJIACC

OBLIASI U HEOPT AHUYECKAS XUMHE S

Teopernueckue ocnorel xaMuN

XUMHUYECKUH 2NeMeHT. AToM. Snpo aroma, wu3oOTOMBL DIEeKTpoHHAT  0600YKa,
OHEPreTHYECKUE YPOBHH, HOLYpOBHH. ATOMHEIE OpOHTamH, s-, p-, d- BEeMEHTLL. Ocobennoctu
PACLIPENICTICHHS. JIEKTPOHOB 110 OPGUTAISM B aTOMAX 3IeMEHTOR IEPBBIX YETHIPEX MEPUOJIOB.
DIeKTPOHHAS KOHPHUIYPALIHS ATOMOB,

[Mepuognueckuii 3axon wu Ilepuonuueckas cuetema xmMmgecknx onemeHToB JI, U.
Menneneesa. Cass mepuommeckoro 3akoHa u IleproaMueckod CHCTEMBI XHMHYECKHX
snementor Jl. M. Menneneesa ¢ coBpemennoif TeOpuell CTPOSHHS ATOMOB. 3axoHOMEpHOCTH
U3MCHCHHSI CBOMCTB XUMUUECKUX DIEMEHTOB K 00pasyeMbIX HMH [IPOCTHIX M CIOMKHBIX BEILIECTB
110 TPyIIaM ¥ neproziaM. 3Ha4eHHe NePHOTHIECKOTO 3aK0HA B Pa3sBHTHH HAyKH.

Crpoenne memecrsa. Xummueckas CBsA3b. Buiasl xumudecxoii cpszm (xoBasenTHas
HEIOApHAs W TONSpHAS, MOHHAS, MeTanmyeckasn). MexanusMpl 06pasoBaHus KOBATCHTHOI



XHMHUYECKOH CBsI3M (0OMEHHBIH 1 AOHOPHO-aKuenTopHkIi). Bonoponuas crsss, Banenrtnocrs.
DJeKTpooTpuLaTebHOCTS, CTeneHs OKHCJIEHUST. MOHBL: KATHOHBI M aHHOHE],

BermmecTra MOJIEKYISIDHOIO M HEMOJIEKYISPHOro CTPOEHHS. 3aKOH TOCTOSIHCTBA COCTABA
BemecTBa. THner kpucrammueckux PEMIETOK. 3aBHCHMOCTH CBOMCTBA BEINECTR oOT THIIA
KpHCTaLTAYEeCKON pernéTKy.

[lousitie 0 muemepcHsx cucTemax. Uctunnsle n KommownHbre pacTBOpEL. Maccosas mons
BCILECTBA B PacTBOpE.

Knaccuduxarms HCOPraHUYeCKHUX  COCTHHEHMUIL. Homenxnarypa HEOPraHuYeCKux
BEIIECTB. ['eHeTwueckas cps3p HCOPraHU4eCKUX BEINECTB, NPHHAMICKANMX K PasTuuHRIM
KJaccam.,

XuMHuvecKas peaxius. Knaccupuranms: xumugecknx PEaKIHiA B HEOPraHUyeckoi wu
OPTaHHYCCKOH XUMUH. 3aKOH COXPAHEHHS MAcChI BCLICCTB, 3aKOH COXPaHEHUS H TIPEBpPALCHYs
SHCPIUM NPH XUMHYECKHX PEaKIIUIX.

Ckopocts peaknum, eé sapmemmocts OT pasnu4HbIX (akTopos. O6parumble peaKimm.
Xumuyeckoe paBHOBecHe. QaxTophl, BIMSIOmME HA cocTosHME XAMHYECKOI'0 pPABHOBECHS,
ITpuanmn Jle 1latense,

DIIeKTPOIUTHeCKas adcconanms. CuiabHble U crabbie ACKTpoinATh. Cpena BOAHBIX
PacTBOPOB BENIECTB: KUCIAs!, HEHTpaIbHAS, MIIIOYHAS.

OKuCIHTENBHO-BOCCTARORUTE b HETe peaxum.

OKCllepUMEHTATBHEIE MEeTO (B! H3y4dCHUSA BCUIECTB M HX IPEBpAICHUI: HJEMOHCTpArHst
Tabman «Ilepuommueckas crcrema XHMHYCCKHX 31eMeHTOB J[. U. Menneneesay, m3yucume
MOJIeNICH  KPHCTAIIHYESCKUX PEIIETOK, HabIIomeHHe ®W  ONHCAHHE AEMOHCTPAIMOHHBIX N1
71abOPATOPHBIX OTEITOR (pasioveHie TICPOKCHIA BOAOPOJIA B HPHCYTCTBUH KarammsaTtopa,
OUPE/ICIICHAS CPE/IbI PACTBOPOB BEIIECTB ¢ MOMOIIBIO YHHBCPCABHOIO MHIAUKATOPA, Peakiluu
VOHHOTO OOMeHa), mpoBezieHHe [IPaKTHICCKOU paboThl «Brugnue PasnIHYHBIX (BakTOpoB Ha
CKOpPOCTh XUMHYCCKOH peakiiuu.

Pacuétnrie 3amaun,

Pacu€rer 1o ypasHenmsIM xumudeckmx PCAKIMH, B TOM YHCIIE TEPMOXHMHAYCCKITe pac4érsr,
PACYETHI C HCIIOMB30BAHMEM HOHATHS (MACCORAS JI0I1Sl BeIleCTBay,

Heopranuueckas xumug

Hemerammsl,  Tonoskenwe HEMETa/noB B IlepHoamdeckolt cHCTeME XHMMYeCKMX
snemeHToB JI. V. Menzmeneera u ocobenmoctn CTPOCHUS aTOMOR. MHauueckue CcBoiicTBa
HEMETAJIOB. AJTOTPONHA HEMETATIIOR (Ha mpumepe Kucjopona, cepst, hocdopa u yriepona).

XAMHYECKHE CBOMCTBA BaKHEHITHX HEMCTAIIOB (rajloreHoB, Cepsl, asora, ¢ochopa,
YIIepoaa v KPEeMHHS) H UX COCANHEHTI (oKkcumoB, KHCIOPOACOAEPRKALIMX KHCIIOT, BOTOPOIHBIX
COC/IMHEHHH ),

IIpuvenenyie Baxcueiimmx nemeranton u UX COEIMHEHHH.

Merannsr Ionoxenue metaios B lleprommueckoit cucrenme XHMHYECKUX 3JIEMEHTOB ]I,
H. Menneneesa. OcoGennocti CTPOCHYS DNEKTPOHHLIX OGOIOYEK ATOMOB METAITOB. Ob1me

METaJLJIOB.
XuMHYECKHE CBOHCTBA BayKHEHIIHX METaNoB (HaTpui, Kammii, KanbIdk, Marawmi,
AMOMHHHH, HHK, XPOM, JKeNe30, M€Ib) H HX COEIMHEHMUI,
Obume cnoco6ur HoIyacHus metaiios. IIpumenenne MeTamos & OBITY W TexHuKe.
OKCIIEDHMEHTATLHEIE  METOMBI U3YMCHHA BCUIECTB M MX TIpeBpalLeHHii: H3ydYeHHIE
komnexuun «Meramisl u cnnaBen, 00pasiloB  HemeTaIOB, PCIICHUE IKCIEPUMEHTATBHELX



3amaq, HabmojeHHe M onucanme ACMOHCTPALMOHHBIX M Ja0OPaTOPHBIX  ONBITOR
(B3auMoieiicTRIE THZIpOKCHIA ATIOMUHHS C PACTBOPAMH KHCJIOT M IIEJI0Yeid, KAUeCTBEHHbIE
PEAKIHH Ha KaTHOHBI METAILIOB),

Pacuérnsie 3anaun.

Pacuérer macewr Bemectsa wm oBmiMa Ta30B MO M3BECTHOMY KOJHYECTBY BELIECTBA,
Macce M 06BEMy OHOTO H3 YHaCTBYIOWMX B PEaKUUH BELIECTB, PACUETH Macchi (oObéMma,
KOIIMYECTRA BEINeCTBa) NPOAYKTOB PEaKIIAW, ECIIH OHO M3 BELICCTB UMEET IPHMECH.

XuMus o KH3HE

Pons xumum B obecrevernnn SKOJIOTUYECKOH’, SHEPreTHYeCKOH 1 MHIICBOl OesoracHoCTH,
PaSBUTHH  MefuimHeL. [Tonstue o mayumpx MCTOZIaX MO3HAHHUSI BEIECTB M XHMHYCCKHX
peaxuuii.

[IpencraBienus o6 o6mux HAYYHBIX  [PUHIMIAX — TIPOMBIILICHHOTO MOJTYYCHHS
BAXNHEHUIIHX BEILECTB.

Yenosek B Mupe BemecTs wu MATCpHamoB: BaXHelIIHe cTpouTensHbBIC MaTepUaIbL,
KOHCTPYKIIHOHHBIC MaTepHallbl, KPackw, CTCKJIO, KepaMHKa, MaTepHasnsl uis JICKTPOHUKH,
HAHOMAaTEpHalbl, OpraHMuecKHe U MUHEPaIbHELe ynobpenus,

XUMHA U 370poBbE uenOBeka: 1IpaBHIIa HCHOJB30BAHAS JIEKAPCTBEHHbIX [Ipenaparos,
[paBuia 6e3011aCHOI0 HCIOJIb30BAHHS IPENapaToB OBITOBON XHMHUH B IOBCEIHEBHO] JKH3HH.

MesxnpenveTHsle caasm.

Peamusamms mexmpenversex casaseit TIpH U3ydeHnu o0lIeH H HeOpraHuYecKoM XUMHY B
11 xnacce ocymectsigercs 9CPe3 MCIONL30BaHME KaK OOIIHY CCTCCTBCHHO-HAYIHBIX MOHSITHIA,
TaK W MOHATHH, SBJIIOIMMXCH CHCTEMHBIME 1S OTACIBHBIX NIPE/IMETOB €CTECTBEHHO-HAYYHOr0
LUKIIA.

Obmwme ecrectBenno-Hayunble mongTH: HayqHbld dakr, runoresa, zaxom, TEOPHS,
aHAM3,  CHHTE3,  KIacCH(HKAIms, [IEPUOSHIHOCTE,  HabmOAeHHeE, OKCIIEPUMEHT,
MOZCTHPOBAHAE, A3MEPEHHE, STRITCHMe.,

Ousuka: Marepus, sHeprus, Macca, aToM, SMEeKTPOH, IPOTOH, HEHTPOH, MOH, H30TOII,
PalHOaKTHBHOCTh, MOIEKYJA, SHEpPreTHUECKHI YPOBCHD, BEILECTBO, Telo, 06b&M, arperatnoe
COCTOSIHUE BeIIECTBa, (PH3MYCCKHE BEIMUHHE] 1 €/IMHULEI HX H3MEPEHHA, CKOPOCT.

bronorus: knerxa, OpraHusM, oskocuerema, Guocdepa, MaKpo- W MHKDPOIJIEMEHTEI,
BHTAMUHBI, OOMEH BEIIECTB B OpraHu3Me,

I'eorpadus: munepasi, FOPHEIC TIOPO/IBL, [OJIE3HBIC HCKOTIAEMBIE, TOILIHBO, PECYPCEL

Texmomorma:  xummueckas MPOMENIICHHOCTE,  METALIYpPrus,  [POH3BOJCTBO
CTPOHTEINBHBIX MaTepUAIOB, CENBCKOX03TUCTBEHHOE IIPOHM3BOICTBO, HHLIeBast
HIPOMBIIIEHHOCTh, (hapMalleBTHYeCKast HPOMBIIIICHHOCTD, TIPOM3BOACTBO KOCMETHUECKHX

HPENApaTOB, MPOM3BOACTBO KOHCTPYKIHOHHBIX MATCPHATIOB, SIIEKTPOHHAA NMPOMBIIIIEHHOCTS,
HaHOTEXHOJIOIHH.



IVIAHUPYEMBIE PE3YJIbTATE] OCBOEHMS TIPOTPAMMEI TIO XUMHUN HA
BA30OBOM YPOBHE CPEHEI'O OBIIEI'O OBPA3OBAHMS

JUYHOCTHBIE PE3YJIbTATEI

®I'OC COO ycranapmueaer TpeOOBAHMA K pE3y/IbTATAM OCBOSHHS obyHarmuMcs
fporpamm cpefrero o6imero o6pasosanms (MMYHOCTHEIM, MCTAMPEIMETHBIM U IIPeJIMETHBIM),
Hayuno-meronuueckoit  ocrosoit AL pa3spaboTKKM IIaHUpYeMbIX PE3YIBbTAaTOB OCBOEHUS
IporpamMm cpenuero obmero o6pasoBanus IBIseTCs CHCTCMHO-IIES TEIIbHOCTHRIH MOAXOI,

B cootsercreun ¢ CHCTEMHO-/ICATEIBHOCTHEIM TIOAXOI0OM B CTPYKTYpPE NHYHOCTHBIX
PC3YJIbTATOB OCBOCHUs IperMera «XUMHSY) Ha YPOBHC cpennero obmiero o6pazopanus
BBIICICHBI CIISAYIOIINE COCTABIAIONIE

OCO3HAHHE 00y4YalOIMHMHUCT poccuiickoi TPAXTAHCKOH MIAEHTHYHOCTH — TOTOBHOCTH K
CAMOPA3BUTHUIO, CAMOCTOATEILHOCTH 1 CaMOOIIPEIENEHUIO;

HaJIYHe MOTHBAIME K 00YHYeHMIO:

ICJICHANIDABIICHHOE Pa3BATHE BHYTPEHHHEX yOeskKICHMI JTAYHOCTH HA OCHOBE KITFOYEBHIX
[CHHOCTEH U HCTOPHYECKUX TPaiuIliii 6a30Bok HaYKH XUMUH;

TOTOBHOCTE M CHOCOOHOCTb 06ygaromuxes PYKOBOJICTBOBATBCA B CBOEH JeATEILHOCTH
HCHHOCTHO-CMBICJIOBBIMH  YCTAHOBKAMH, IPUCYIIAMH  TIEIOCTHOH CHCTEME XHMHYECKOro
obpazoBanus;

Halliuue IpaBOCO3HAHHS 3KOJOIMYECKOL KyTBTYPEl H CHOCOOHOCTH CTaBUTH IenH i
CTPOUTB KU3HEHHBIE TLIAHEL

JIwanocTHEle pesymbrathr OcBoeHus npenmera «XUMHA» [OCTHIAIOTCS B ENUHCTRE
yieOHOH ®  BocHmTaTeNBHOM ACATCIIBHOCTH B COOTBETCTBHH ¢ T'YMaHHCTHYECKHMH,
COIHMOKY/IbTYPHBIMA,  yXOBHO-HPABCTBEH HBIMU HCHHOCTAMH M WJIealaMd  POCCHHCKOro
TPAKNAHCKOIO OONIECTBA, NPHHSTHIMH B OOIICCTBE HODMaMH ¥ MpaBUNamMH IIOBEICHHSL,
CIOCOOCTBYIOIMMH TIpoIeccam CaMOTIO3HAHUSA, CAMOPA3BHTHSA H HPABCTBEHHOIO CTAHOBIIEHHUS
JIWYHOCTH 00yUaromuxcs.

JluuHOCTHEIE pesynbTaTh ocROeHHS npermMera «XuMHA» OTpakKaroT chopmuposanHocTs
OLBITA TIO3HABATENILHON M IPAKTHYIECKOH JIeSTeNbHOCTH obyyarommxcss mo  peanusarmm
IIPHHATBIX B OOLIECTBE HEHHOCTEI, B TOM UHCIIE B YacTH:

1) rpassaanckoro BocnmTanms:

OCO3HaHUS O0YHAIOIIMMHUCS CROMX KOHCTHTYLHOHEBIX PaB U 0043aHHOCTEH], YBAYKEHHS K
34KOHY 1 IIPABOIIOPSIKY;

TPCACTABIICHHS. O COTMANBLHBIX HOPMAX M MPABHIAX MEKIIMYHOCTHBIX OTHOLIEHHH B
KOIUIEKTUBE;

TOTOBHOCTH K COBMECTHOH TBOPYeCKOM NesATeIbHOCTH LIpH CO3TAHHM y4eOHBIX MTPOEKTOB,
PELIEHUN Y9eOHBIX U [T03HABATEIBHEIX 3a/1ad, BRIONHEHHUH XUMUYECKIX KCTIEPHMEHTOR;

CIIOCOOHOCTH TIOHMMATE B IPUHUMATD MOTHBEL, HAMEPEHNS, IOTUKY M apIyMEHTHI APYTHX
IIpH aHAITA3€ Pa3THYHBIX BH/IOB Y4eOHOH TCATEIIbHOCTH;

2) TATPHOTHYECKOT0 BOCTIMTAHHSI:

TICHHOCTHOTO OTHOLIEHHS K WMCTOPHYECKOMY H HayqHOMY HAaCIEeIUI0 OTe4eCTBEHHOMN
XHUMUH;

YBKCHUS K IIPOLECCY TBOPYECTBA B 06JIACTH TEOPHH M IPAKTHYECKOTO IIPHMEHEHHS
XHUMHH, OCO3HAHHUA TOTO, YTO JOCTHIKCHUS HAYKH €CTh PesyabTaT AJIHTESIHbHBIX HaOmoaeHui,
KPOIMOT/IMBBIX SKCIEPAMEHTATBHEIX IIOMCKOB, TOCTOSHHOTO TPyId YUYEHBIX U TPAKTHUKOB;



WHICPECA M TO3HABATENBHBIX MOTHBOB B HONYYeHHH H TOCTEAYIOMEM AHATH3e
uH(pOpMaIIu o THEPC/IOBBIX TOCTHXKCHHUAX COBPEMEHHOI OTEYCCTBEHHOH XHMUHU;

3) NyX0BHO-HpaBCTBeHHOTO BOCITHTAHMS:

HPaBCTBEHHOI'O COZHAHMS, 3THYECKOTO MOBEJICHHS;

CIOCOOHOCTH  OICHUBATE CHTyalln, CBsi3aHHLIE C XHMHYECKHMH SABIICHAAMH, U
HPUHHMATL OCO3HAHHEBIE pEIEHHS, OPHEHTHPYSCh Ha MODPATbHO-HPABCTBEHHDIE HOPMBI W
IIEHHOCTH,

FOTOBHOCTH OLECHHUBATL CBOE TOBENCHHE W [IOCTYNIKK CBOMX TOBapHIel ¢ mo3mMmui
HPABCTBEHHEIX U IIPABOBBIX HOPM M OCO3HAHHE [IOCAEICTBUH 9TUX HIOCTYIIKOB;

4) bopmuporanns KYJIBTYPBI 310POBb;

OHAMaHHS. UEHHOCTEH 310pPOBOTO W 6e30macHoro o0pasa JKH3HH, HEOOXOIUMOCTHU
OTBETCTBEHHOI'O OTHOIICHHS K COOCTBEHHOMY (usnueckomy u HNCHXHYECKOMY 310POBBIO;

COOJIFO/IEHAST TIPABHI GE30TACHOTo obpainenus ¢ BemiecTsamMu B OBITY, moOBCETHEBHOI
KA3HH ¥ B TPYJIOBOH JesTebHOCTH;

NOHHMAHHA NCHHOCTH [NPaBUT  MHIMBHAYANILHOIO KOJJIEKTHBHOTO  Ge3zonacuoro
TOBCIICHHUS B CUTYALHSIX, YTPOXKAIOUIAX 3J0POBBIO ¥ IKH3HMU moneii;

OCO3HAHMS NOCTCACTBUHE W HenpuaTHS BPEIHBIX NPUBBIYEK (YHOTpebaenus aJIKoT oI,
HapKOTUKOB, KypeHH);

S) TpynoBoro Bocnuranus:

KOMMYHHKATHBHOM KOMIICTEHTHOCTH B YUeOHO-HCCIIe J0BATEIBCKOM AEATEIbHOCTH,
OOLIECTBEHHO MOJIE3HOI, TBOPYECKOH M JIPYIHUX BHAAX JEATEIHHOCTI

YCTaHOBKH Ha aKTHBHOC YYacTHe B pelUeHHH HNPaKTHYCCKUX 3a71au  COIHANBHOIN
HAlpaBICHHOCTH (B paMKax CBOEro Kiracca, LIKOJIBI);

HHTEpeca K MPaKTHYECKOMY H3y4eHHO npodeccuii pazmuunOro polda, B TOM 4Ymcie Ha
OCHOBE IPUMEHEHU S MIPEIMETHBIX 3HAHKI 10 XHMUH;

YBOKCHUS K TPy, TIOISM TPyIa B pe3yibTaTam TPYJIOBOM AeATEILHOCTH:

TOTOBHOCTH K 0CO3HAHHOMY BEIGODY HMHIHBUIYATBHOH  TpAaeKTOpUH 00pazoBanus,
Oyayme# npodeccru u peanusaiuy CoOCTBEHHBIX KU3HCHHBIX TLIAHOB ¢ YUETOM JIMYHOCTHEBIX
HHTEPECOB, CIOCODHOCTEH K XHMVH, HHTEPECOB U notpebHoCTed 06ImecTRa;

6) 3KoI0rH4eCKOro BocnuTaHAs:

IKOJIOTHYECKH 11e1€C000pa3HOro OTHOMIECHHS K HIPUPOJIE, KAK HCTOYHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3emie;

TIOHUMAHHA I100aTEHOIO XapaKTepa SKOMOrHIeCKEX npoGem, BIMSHES SKOHOMHUECKUX
HPOTICCCOB HA COCTOSHME NPHPOAHOH M COLHATBHON cpess;

OCO3HAHHS HEOOXOAMMOCTH HCIIOJIB30BAHMUS TOCTHIKSHHUI XHMAH JUIL PELIEHAS BOIPOCOB
PALIOHAILHOTO MPHPOIOIOIB30BAHHSE;

AKTHBHOTO HENPHATHS AEHCTBUM, NPHHOCAIIHX BPEl OKpyXarolmel npupoaHoii cpexe,
YMCHUS IPOTHO3UPOBATH HEONATONPUATHBIC SKONOTHYECKIE MOCICNCTBHUS NPEIIPUHUMAEMBIX
AEHCTBHE ¥ [IPEIOTBpAIIATE Ux;

HAIIAIHS  PasBATOTO SKOJIOTMYECKOTO MBIIIIEHWS, IKOJIOTHYECKOH KYIBTYPBL, OIIBITA
HCATEIBHOCTH  JKOJIOTHYECKOM HAlIPABJICHHOCTH, ~YMCHHA PyKOBOJCTBOBATECH WMH B
NO3HABATEIEHOM, KOMMYHHUKATHBHON U COUATEHOMN IIPAKTHKE, CIIOCODHOCTH M YMEHHS aKTHRHO
[POTHBOCTOATH HACONOTHH XeModoOmH;

7) NEHHOCTH HAYYHOI0 MO3HAHUSI:

chopMUpOBAHHOCTH MUPOBO33PEHHSI, COOTBETCTBYIOLIETO COBPEMEHHOMY  YPOBHIO
PA3BUTHS HAyKH K OOLIECTBEHHOMN PAKTHKY;






TIOHHMaHMs CIEHH(PAKA XUMHH Kak HAyKH, OCO3HAHMS €& poiu B dbopmupopanmn
PAMOHATEHOrO HAYIHOTO MBIIUIEHHS, CO3AAHNN LEIOCTHOrO HpeicTaBneHns o0 OKpyKaomem
MHDE Kak O €AMHCTBE NPUPOAbI M YEIOBEKA, B IMO3HAHMH NPHPOJHEIX 3aKOHOMEPHOCTEH M
PEIICHIY IPOOIIEM COXPAHEHHS! IPHPOTHOLO PaBHOBECHS;

yOexrnEHHOCTH B 0c0B0i 3HATMMOCTH XMMUHU JULL COBPEMEHHOH NHUBHITH3AMHNA: B e
TYMaHHCTHYECKO! HANPABIEHHOCTH W BAIKHOMN POIIH B CO3MatuuM HOBOH 6a3bl MaTepuasbHOM
KYJbTYPBI, PEIIEHUN ITI00ATLHBIX npodnem ycroiuneoro Pa3sBHTHA YETIOBEYECTBA — CHIPHEBOI,
OHCPTCTHYECKOH, MMINEBOH M  HKOJOTHYECKOMH OesomacHocTH, B Pa3BHTHH  MEIHILUHEL,
obecrievennn yenosuit yenemmoro TPYA& U SKOJIOrMYeCKd KOM(MOPTHOH MKH3HM KakKIOro wieHa
olmiecTBa;

CCTCCTBCHHO-HAYIHOM TIPAMOTHOCTH: MOHHUMAHHS CYITHOCTH MCTO/IOB  [IO3HAHMUS,
HCTOIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOGHOCTH MCIIOIL30BATE ToMydaeMple 3HAHHS IS
aHanHu3a U OOBSICHEHHUS FBICHMIA OKPYZKAIOIIEro MHPA U IPOMCXOIAIMUX B HEM HU3MEHEHUI,
YMCHHS [IeNlaTh OOOCHOBAHHBIE 3aKITIOUCHAS HA OCHOBE Hay4HBIX (DaKTOR ¥ MMEIOIHXCS TAHHBIX
C LETIBIO MOTYYCHHS JI0OCTOBEPHBIX BEIROIOB:

CIIOCOGHOCTH CaMOCTOSITETBHO HCIOB30BATE XUMHYECKHE 3HAHUS U PEIlcHus mpobiem
B peaTIbHbIX JKU3HEHHbIX CHTYAIUSIX,

HHTEpeca K [I03HAHHIO U MCC/ICI0BATEbCKOMH AEATETLHOCTH;

FOTOBHOCTH M CHOCOOHOCTH K HENPEPLIBHOMY 00pa3oBaHuio H CaMoO00pPazoBAHHIO, K
dKTUBHOMY TOJYYEHHIO HOBBIX 3HAHHM 10 XUMHHM B COOTBETCTBHH C IKM3HEHHBIMH
HOTpedbHOCTAMM;

MHTEpeca K OCOOCHHOCTSM Tpyaa B PasIUIHBIX  cepax  mpodeccHOnATLHOl
ACATEILHOCTH.

METAITPEAMETHBIE PE3VJIBTATEI

Mertanpervetsele pesymbTarer ocBoenus y4ebHOro mpeavera «Xumus» Ha YPOBHE
CpeHero obmero o0pa3zoBaHus BKIIOUAIOT:

SHATUMBIC 71 (POPMHPOBAHHS MUPOBO33PEHHS obyuaromuxcs MEKIACUNILTAHAPHEIE
(MexnpeaMerHbie) oGmenayynbe TIOHATHS, OTPAXAIOIINE LIENOCTHOCTh HAYYHOI KapTHHEL MUP3,
U CHIeTH(HUKY METOIOB ITO3HAHMS, HCIOJE3YCMBIX B ECTECTBEHHBIX HAyKax (MaTepus, BEIIECTRO,
JHCPTHS, SBJICHME, IPOIECE, CHCTeMa, HAYYHLIH daxr, nmpuHIEN, runoTesa, 3aKOHOMEPHOCTB,
3aKOH, TCOPHUS, HCCIEeIOBAHUES, HAGTIONEHNE, U3MEPEHUE, SKCIICPUMEHT H ApyTHE);

YHHBEpCAILHEBE yuebHbIe AeHCTBHSA (mosHaBaTenbHbIE, KOMMYHUKaTHBHbIE,
PEryIaTUBHBIE), 0OeCIeYHBAIOIHE dopmupoRanue  GyEKIHOHATHION PAMOTHOCTH ©
CONHATBbHOM KOMITETEHIY 00y qarOIHXCs;

CIIOCOOHOCTL  OBYYAIOMMXCS  HCMOTB30BATE OCBOCHHEIE  MCHIHCIHILIMHAPHEIE,
MUDOBO33PCHUCCKUE 3HAHHS H YHHBEDCANBHBIC y9eOHBIE NEHCTBHS B TO3HABATETBHON H
COLMAIIbHOH mpakTHKe,

Meranpenmeraie pesymsrars OTP@KAIOT OBIAJICHHE YHUBEPCATILHEIMH  yueGHBIMH
TIO3HABATE/IbHEIMU, KOMMYHHKATHRHBIME U PEry/ISTABHBIMA JCHCTRISIMIL

OBaajgenne ynusepcaasHbivp YUeOHbIMH N03HABATE/ILHBIMH eHCTBUSIMMU:

1) 6a3oBeie JOrHuecKue JeHCTBH;

CaMOCTOATENBPHO (POPMYIHPOBATE U dKTydllM3HpOBaTe mpobiieMy, BCECTOpOHHE ed
paccMaTpuBaTh;

ONPCACHATE NeTH HEATCIbLHOCTH, 3a1aBas MApaMETPhl U KPUTEPHM HX IOCTHKEHES,
COOTHOCHTH PE3YIIbTATHI HEATENLHOCTH C OCTABICHHBIMHY LEISIMH



HCIIO/IB30BATE IIPH OCBOGHHUM 3HAHHMH IPHEMBI JIOTMYECKOT0 MBIILICHAsS — BBIIIETISATE
XapaKTePHbIE I[IPH3HAKA MOHATHH | YCTAHABINBATE HX B3aHMOCBS3b, HCIIOMB3ORATE
COOTBETCTBYIOIIME IIOHSTUS IS 00BbACHEHH S OTACIBHBIX (DAKTOR U SIBIIEHHIL:

BBIOMPATH OCHOBAHWS 1 KPUTEPUM IS KIIACCH(HKALINE BEINCCTB M XMMHUYECKIX peaximit;

YCTaHABIIMBATE IPUYHHHO-CJIEICTBCHHEIE CBS3M MEXILY H3YUaeMbIMH SIBJICHHSAMEH;

CTPOHTL JIOTHYECKHE DACCYKICHUS (MHIYKTHBHEIE, ACAYKTUBHbBIE, MO aHAJIOIHH),
BRIABJIATDL 3aKOHOMEPHOCTH H TIPOTHBOPCUMS B PACCMATPUBACMEIX SIBJICHHSX, (QopmynMpoBarh
BLIBO/IBI U 3aKITFOYCHNAS;

IPUMEHATE B [pOLEcce TMO3HAHU, HCIIONIb3YEMBIE B XMMHUH CHMBOJIHYECKHE (3HAKOBEIE)
MOJIEITH, [IPe0OPa3OBLIBATH MOAEIBHEIE IPE/ICTABIICHUS — XUMHUECKUN 3HAK (cMMBOIT) DreMeHTa,
XUMHYeCKas (OpMylla, ypaBHEHHE XMMHYECKO: PCAKIAN  — [pH  pelleHHH yuyeBHbIX
HNO3HABATC/LHBIX U NPAKTHYECKHX 38734, [PAMCHSTH HA3BAHHBIE MOJEILHBIC MPEICTABIICHUS
AL BBISBIICHHS XapaKTEPHBIX IPH3HAKOB H3Y9aeMBX BCICCTB M XMMUYCCKHX PeaKIluif.

2) 6a3oBbIe HecTeNOBATEIbCKIE aefcTRHN:

BIANIETL OCHOBAMU METOZOB HAYYHOTO TIO3HAHKA BEIIECTE | XUMMYECKUX Peakilii;

(opMymmposats menm w samaunm UCCJICIOBAHNS, WCIONB30BaTh TOCTABICHHBIE M
CaMOCTOATENBHO CHOPMYIMPOBAHHEIE BOIIPOCH B KAYECTRE HHCTPYMEHTA TI03HAHUS U OCHOBBI
AJ1s1 (POPMUPOBAHHS THITOTE3HI 110 IPOBEPKE NPABHIBHOCTH BEICKA3BIBAEMbIX CY)KIEHUI;

BIANCTh HABBIKAMH CAMOCTOATEBHOTO IIAHAPOBAHHS U OPOBENIEHUS YYEHHUYECKHX
SKCHEPUMEHTOB, COBEPIICHCTROBATh YMEHHS HAGTIONATE 2a X0Z0M IpPoIECCa, CaMOCTOSTETHHO
[IPOrHO3MPOBATh €r0 PesynbTarT, bopmymmposars 0GoGuieHns u BEIBOJEL  OTHOCHTEIBHO
AOCTOBEPHOCTH PE3YNIBTATOB HCCIEIOBAHNS, COCTABIISTE 000CHOBaHHBINA 0TYET O MPOJETaHHON
pabore;

npHOOperarh OIbIT YUCHUYECKOH MCCIeNOBATeNHCKON § IPOCKTHOM  HeSTeNEHOCTH,
[IPOABIATE CIIOCOOHOCTE M TOTOBHOCTB K CaMOCTOSITENIEHOMY  IIOMCKY METOJOB perieHus
TMPAKTHICCKUX 3a/a4, IPHMEHEHHIO PA3THUHBIX METOOB [T03HAHMSL

3) pabora ¢ undopmanueii:

OPHCHTHPOBATBCS B PA3MMYHBIX HCTOYHHKAX uHbOpMATHH (Hay9HO-MOmyIsIpHAS
JATEpATypa XHMHYECKOIO CONEPKAHHSI, CHpaBOYHBIE MOCOGHA, pecypcs Hnreprera),
AHATM3MPOBATL HHOOPMAIHIO DasIHUHBEIX BHIOB U (opm npencrasienus, KPHTHYECKH
OLCHUBATH €€ IOCTOBEPHOCTE U HEIPOTHBOPEUMBOCTE;

opmyHpoBars 3ampocsr u IIPHMCHATE Da3jIM4HbIE METONBI TPH LOHCKE M oTbope
HH(OPMATUK, HeOOXOAUMO JUTST BRIITOJHEHUS y9eOHEIX 3a/1a9 OTIPeAC/IEHHOrO THIA;

IpUOOPETATH OMBIT HCIOMB30BAHKS HH(OPMAIHOHHO-KOMMYHUKATHBHBIX TEeXHOJIOTHH H
Pa3THYHBIX TIOUCKOBBIX CHCTEM:;

CaAMOCTOATEABHO BRIOUPATh ONTHMANBHYIO (bopmy npencrasnenns HHpOPMALHH (CXEMEL,
rpauK, TMarpaMMBl, TaGITHIbI, PUCYHKH U IpyrHe);

HCIIONB30BATE HAYYHBIH $3BIK B KauecTse CpEeacTBa mpu paloTe ¢ XUMHUECKOI
HHdopMarme: npuMensTL MEXKTpeIMETHEIE ((pH3HYeCKHe W MarTeMaTH4YecKue) 3HAKW H
CHMBOJIIBL, (hOPMYIIEL, abOpesmarypsl, HOMEHKIATYPY;

HCIOIB30BaTh U IPE0OPA3OBLIBATE 3HAKOBO-CHMBOTHYECKHE CPE/ICTBA HATJISIAHOCTH,

Osaagenue ynusepcaibubivn KOMMYHHKATHBHBIMH JIeHCTBHAMU:

3a/laBath BONPOCHI MO CYWIECTBY 0GCYsKAAEMOM TEMBI B XO/IE JManora WHIH JUCKYCCHH,
BPICKA3bIBATE  W/IEH, (OPMYIMPOBATH CBOW  IIPeJIOKEHHS OTHOCHTCIIEHO  BRHIIOJHEHUS
[IPCANIOKEHHOM 3a1aun;



BEICTYIIaTh C IIpe3eHTAlHeH pe3yIbTaTon TIO3HABATE/ILHOM JIeSITENBHOCTH, TOIYYeHHBIX
CAMOCTOAITEIBHO WIIM  COBMECTHO CO CBEPCTHHKaMH IIPH  BBIIOJHEHWHM XUMHYECKOIo
JKCICpUMEHTa, [IPAKTHYECKOH PabOTEI [0 HCCIeNOBAHMIO CBOHCTB H3Y4YaeMBIX BEICCTE,
peajmsannn y4eGHOro IpoexkTa u (hopmynmEpoBaTe BEIBOIEL 110 PE3YJIbTATaM TTPOBEEHHEIX
HCCIICTOBAHNH TIYTEM COTIACOBAHMS TIO3UIHI B X0Jle 00CYIeHUs 1 0OMEeHa MHCHHSIMIL

Osaanenne yuupepcamsuniva PEeryJIsiTHBHBIMH jlelicTBUAMMU:

CaMOCTOSTENbHO IINAHMPOBATH M OCYMIECTRIBITh CROIO TIO3HABATEIILHYIO JCATEIHHOCTE,
ONpeNeIAst e Nenn U 3a1aun, KOHTPOIUPOBATE H IO MEpe HEOOXOAUMOCTH KOPPEKTHPOBATh
[IPE/LTaraéMEIH AITOPUT™ NCHCTBHN NIPH BBITOIHEHHH YYEOHBIX H MCCIIEOBATEIbCKHX 3asay,
BBIOHpATh Hanbosiee >GHekTUBHEE CHocol HX PCIICHHSA C YyYETOM TONYYEHHs HOBBIX 3HAHMY O
BEIICCTBAX H XHMHYCCKUX PEAKITHSIX;

OCYIIECTBIATH CAMOKOHTPOJIL  CBOEH HCATEIIEHOCTH HA OCHOBE caMoaHaIu3a M
CAMOOIICHKH.

NPEAMETHBIE PE3YVJIbTATHI
10 KJIACC

Ipenmerble pesysTaTs: ocroeHUs Kypca «Opranugeckas xumusy OTPaKAOT:

chopmuposanroCTH [IPCACTAaBICHUA O XUMHYECKOH cocTaBsromed CCTECTBEHHO-
HAay4qHOH KapTUHEI MHPA, PONH XHMHH B IO3HAHIH SBICHUH [PHPONEL, B (GopMHpoBamHH
MEIIUICHHS. B KYJbTYPEl JMYHOCTH, €& OYHKIIHOHATLHOM I'PAMOTHOCTH, HEOOXOMMMOM s
PCHICHHS NPAaKTUYECKHX 334849 H IKOJOTHYCCKH 00OCHOBaHHOTO OTHOMIeHHS K CBOEMY
3710POBEIO U IIPUPOIHOM Cpeje;

BIIAJICHAE CHUCTEMOH XHMMHYECKHX 3HAHMIL, KOTOpas BKIIFOYAET: OCHOBOIIOIArAONIHE
NOHATHA (XMMUYCCKHI! STEMEHT, aroM, IeKTpoHHas 0bonotKa aToMa, MoseKya, BAJ€HTHOCTE,
JICKTPOOTPUIATEIEHOCTh, XHMHYECKAs CBS3b, CIpYKTypHasi dQopMyna (pa3ssépHyras nu
COKpamiéHHasg), Modb, MOJSpHAs  Macca, MOIAPHBIH  0OBEM, YIIIEPOMHBIA  CKEJIET,
(yHKIMORaNbHAs rpymma, PalluKajl, W30MEpHs, M30MEpPhl, OMOJOIHYECKHI pAn, roMoory,
YIJIEBOLOPO/IBI, KUCIOPO M a30TCOAepKall[He COCIIMHCHYSI, MOHOMEP, TIOMMMEp, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYIISPHBIE COCMHERHSI); TCOPHHA 1 3aKOHBI (TEOPHST CTPOCHHUS OPraHUIeCKIX
Bewieects A, M. bBytnepoma, 3axon COXPAHCHHS MAaCChl BEINECTB); 3aKOHOMEPHOCTH,
CHMBOJMYECKHH A3BIK XHMHH; MHPOBO33PCHYECKHE 3HAHMS, JIe)KallHe B OCHOBE NOHHMAaHHS
IPHTHHHOCTH ¥ CHCTEMHOCTH XHMHYECKUX SIBIICHHUH, (axTonornyeckue creenus o CBOHMCTBaX,
COCTABE, MOMYICHUH U GE30MIaCHOM HCIIOJIB30BAHIY BAXHEHIINX OPraHMYECKUX BEIECTR B ObITY
H MPAKTHYECKOI JIEITETHOCTH YeI0BeKa;

COPMHUPOBAHHOCTH YMEHHiT BHISBIISTE XapPaKTePHbIC NPU3HAKK IIOHATHIL, yCTAHABIHBATE
HX B3dMMOCBS3b, MCHIOTB30BATE COOTBETCTBYIOIINE TIOHATHS [IPH OIMACaHUA COCTABA, CTPOCHUS K
IPCBPAIlCHH I OPraHMYECKHX COEIHHEeHHi:;

COPMHPOBAHHOCTE YMEHUH HCIIONB30BATE XHAMWYECKYIO CUMBOJIHKY IS COCTABIICHHS
MOJICKYJIAPHBIX M CTPYKTYPHBIX (pa3sépHyToif, COKPAaIEHHOH) hopMys opraHHyecKkux Bermects
M YPaBHEHUH XMMHYECKHX PeaKIHi, W3roTaB/IHBaTE MOJIENN MOJICKY]l OPTaHHYECKUX BEIECTR
AT WIIOCTPAMK UX XUMUYECKOT'O M IPOCTPAHCTBEHHOTO CTPOEHUS;

chopMHPOBAHHOCTH yMeHHi YCTAHABJIBATE NIPUHAIUICHKHOCT H3YMEHHBIX OPraHUueCcKHx
BCIICCTB MO MX COCTABY M CTPOGHHIO K OMpPEACIICHHOMY KJIACCy/Ipyrie coenmHeHnuit
(yriesomopozer,  kumciopox m 430TCONEPKALIHAE  COS/IMHEHHS, BBICOKOMOJIEKYJISIPHEIE



COCMIMHCHYS), NaBaTh MM HA3RAHUS [0 CHCTEMAaTHYeCKOH HOMEHKJIAType (IUPAC), a raxxe
UPHBOIUTE TPUBHAILHBIE HA3BAHUS OTIC/IBHEIX OPTaHUYECKHX BeLIECTB (STHIEH, MPOITHIIEH,
AUeTHIICH, STHICHIJIMKONb, IIHLEPHH, dewou, dopmansaern, ANCTANbICTH, MypaBbUHAS
KHCIIOTa, YKCYCHAS KHCIOTa, OMEHHOBAS KHCJIOTA, CTCAPHHOBAs KUCTIOTA, IIIOK03a, GpyKTosa,
Kpaxmail, [ENI0I03a, FHLHH); '

cpopMEpPOBaHHOCTS yMeHus ONpPeACTIATE BHILI XAMHYECKOH CBS3H B OpPraHUuYecKux
COCAMHCHHUAX (OIMHAPHEIC M KPATHEIC);

chopMIpOBaHHOCTS YMEHUA IIPUMEHATE MOJIOKEHHS TEOpHH CTPOCHHUSA OpraHmYecKHX
BellecTB A. M. ByTieposa st o6sscHenws 3ABHCUMOCTH CBOHCTB BEHIECTB OT MX COCTABA W
CTPOCHMA; 3aKOH COXPAHEHUS MacCEl BEIIECTR;

COPMHPOBAHHOCTE  yMeHui XdpaKTEPU3OBATE  COCTAB, CTPOCHHE, (DM3UYECKHE W
XAMUYCCKHE CBOKCTBA THITHYHBIX PECTABHTCICTH Pa3INYHBIX KITACCOB OPraHAYECKUX BEIECTR
(Metan, osram, srumen, NPOIMNeH, aueTurten, 6Gyragmen-1,3, Merunbytanuen-1.3, Benzou,
MCTaHOII, STAHON, STUIEHITHKONb, THLEPHH, enon, aueramsaerun, MypaBbHHAA M YKCYCHas
KHCJIOTBI, TIIOKO3a, Kpaxmall, [eTmono3a, aMHHOYKCYCHAs KHCIIOTA), MILTFOCTPHPOBATE
TCHETHYUECKYIO CBSI3b MEXKY HUMH YPaBHEHUSIMU COOTBETCTBYIOIHX XMMHYECKHX PEAKIUi ¢
HCNOJIL30BAHMEM CTPYKTYPHBIX (hopmyir;

ChOPMHPOBAHHOCTE  yMeHUs XApaKTCpU30BaTh MCTOYHHKH YIIIEBOOPOIHOTO ChIPbSI
(HedTs, mpUponHbIi ras, YTOllb), CrIOCOOBl HX nepepaboTKu M HpakTHYecKoe IIpHMeHeHue
MPOIYKTOB NepepaboTKIL,

ChOPMHUPOBAHHOCTS  yMeHuiL [IPOBOHTL BEIYHMCIEHHS [10 XUMHYECKHM YPaBHEHHSAM
(Maccrl, 06béMa, KonwuecTBa HCXOZHOTO BEIIeCTBa HIIM MPOAYKTA PEAKIME 110 M3BECTHEDM
Macee, 00BEMY, KOIMYECTBY 0JIHOTO M3 HCXOIHEIX BCLIECTB MM TIPOAYKTOB PeaKIum);

CHOPMHPOBAHROCTE yMEHHT BIGJICTE CHCTEMOM 3HaHu# 06 OCHOBHEIX METOMAX HAYyYHOTO
[IOSHAHHS, HCTIONE3yeMbIX B XAMHH [OpH M3YYCHUH BEINCCTB M XHMHYECKUX SBJICHUI
(sabmonenwe, wu3Mepenue, SKCICPUMCHT, MOJENUPOBAHHUE), HCIONB30BATh CHCTEMHELC
XUMHYCCKUE 3HAHUS [ IPHHATHS PELICHH B KOHKPETHBIX JKH3HCHHBIX CHTYAI[USX, CBI3AHHEIX
C BEIICCTBAMY U UX NIPUMEHEHHEM,;

ChOPMHPOBAHHOCTD YMEHHH COOIFOIATE NpaBunia moIL30BAHAA XUMHAYECKOiT MOCYLOH 1
1abopaTopHEIM 00OPY/I0BAHMEEM, A TaKKe paBAjia 0GPAIIEHHS ¢ BENECTRAME B COOTBETCTBHH ¢
HHCTPYKIMAMH 110 BEIIOTHEHUIO Ta00PATOPHEIX XHMHUECKUX OIIBITOB;

CpOPMUPOBAHHOCTE  YMeHMiE IUIAHUPOBATh W BBIIOJHITE XWMHYECKHI SKCIIEPHMEHT
(TIpeBpanieHns opraHUYecKux BelecTn TIPW HATPERAHUH, [TOJyICHHE JTHIICHA U H3yYeHHE ero
CBOHCTB, KAYECTBEHHEIC peaKIUuU OPTaHHYCCKUX BELIECTB, JEHATYpaums GesKoB pH
HAarpeBanuy, IBETHBIC peaknuu GEKOB) B COOTBETCTBHHU ¢ [paBAaMHA TEXHUKK Oe301acHoCTH
Ipu 00palieHns ¢ BemecTBaMy u JaboparopHbIM 000pyI0BaHHeM, NMpeacTaBIATs Pe3yIBTATHI
XUMHYCCKOTO IKCIEPUMEHTA B (OpMe 3armcu YPABHEHHH COOTBETCTBYIOUIUX peakuuii u
(hopMyITMpPOBATE BEIBOABI HA OCHOBE 3THX PE3yJIbTaTOB;

ChOPMUPOBAHHOCTL yMeHHi KPUTHYECKH aHAIM3HPOBATE XHMHUYECKYIO UH(OPMAIHIO,
TOJTyHaeMYIO U3 PAa3HBIX HCTOYHHUKOB (CPEACTBA MACCOROI uHpopmanuu, Unteprer u JIPYTHX);

C)OPMHPOBAHHOCTL yMeHHH cobmonars TIpaBujia  SKOJIOrMYECKH IiesnecoobpasHoro
TOBC/ICHUS. B OBITY M TPYAOBOH [eSATEIBHOCTH B USIAX COXPaHEHHS CBOETO 3J0POBbS H
OKPYXaIOIIeH IPHPOIHONA CPelEl, 0CO3HABATH ONACHOCTE BO3JICHCTBHS Ha JKUBBIE OPTAHU3MEI
ONPCAE/IEHHBIX OPraHHYECKUX BEIECTB, MOHIMAS cMbIC nokasatens [TJIK, nosicusTts ma

NpUMepax CriocoObl yMeHbINSHUS 1 TNPENOTBPAICHISE X BPEIHOIO BO3NEHCTRES Ha Opranmsm
4eJI0BeKa;



st o0yuarommxes ¢ OTPAHUYEHHBIMH BO3MOKHOCTSIMHA 3M0POBBS: YMEHHE NMPUMEHSTE
3HaHUS 00 OCHOBHBIX JOCTYITHBIX METOMaX MO3HAHKS BELIECTB H XUMHYECKHX SIBJICHHIA;

AUIA CIENBIX ¥ cnaGoBHISIINX o0ydarommxcsi: ymenne HCIIOTE30BaTh  penbedHo-
ToHeHHYI0 cucremy 0003HaYen i JT. Bpaiins o sanmen xummyeckmx dopmyar.,

11 KJIACC

IIpenvernsie  pesymsrare: OCBOCHHA Kypca «OOmAas u meoprammueckas XUMUSD)
OTPaKAOT:

ChOPMHPOBAHHOCTE OPEICTaBICHUN: 0 XUMHYecKkoif COCTaBIAIOMICH ecTeCcTBeHHO-

SAOPOBLIO M TIPUPOJIHOMN cpesie;

BJIGJICHUC CHUCTEMOH XHMMHUYECKHX SHaHUM, KOTOpasl BKTIOYaer: OCHOBOIIOTAraronne
HNOHATHS (XUMHYecKuit JJICMCHT, aTOM, H30TOTI, $-, p-, d- JJICKTPOHHEIE OpOUTATH aTOMOE, HOH,
MOJICKYJ1a, MOJIb, MOJSIPHBIA O0BEM, BameHTHOCTD, SNEKTPOOTPUIIATEIBHOCTD,  CTENEHE
OKMCIICHMS, XHMMHYECKas CBs3b (koBameHTHas, HOHHAf, MeTamyeckas, BOZOpOIHAs),
KPHCTaIIIHYECKas  peméTka,  THITED XUMHYECKHX  peakiui, PacTBOp,  BJIEKTPONHTEL,
HEJJIEKTPOTHTEI, 3JIEKTPOIHTHYECKAS AUCCOLHAIHAS, OKHCIIHTE]Ib, BOCCTAHOBHTENB, CKOPOCTE
XUMIYECKOH  peakimm,  XuMmmdeckoe PaBHOBECHE); TEOPHM W  3aKOHEL (Teopus
SICKTPOIUTHYECCKOL AHCCOTIMATINY, I[IEPHOMMYECKUH 3aKON I, A MeHzeneera, 3axon

(haxronormueckue crememus o CBOHCTBAX, COCTaBe, TOIYYEHMH 1 Oe3omacHOM Hemonb3oBaHun
BOKHEHIINX HEOPraHNISCKUX BEIIECTR B OFITY M mpaKTHYECKOH AesTenLHOCT] YeJIOBEKa;

ChOPMHPOBAHHOCTE yMenmi BBUIBJIITE XapaKTePHbIE NPH3HAKH TIOHATHA, YCTaHABIMRATE
WX B3aUMOCBS3b, MCIIONB30BATH COOTBETCTBYIOIME MOHATHS TPH ONHCAHMH HEOPraHHIECKUX
BCIIECTB U UX MPERpALECHHIH;

ChOPMHPOBAHHOCTS YMEHHN HCIIONB30BATE XUMHYCCKYIO CUMBOIIMKY IS COCTABJICHIS
dopmyn Bemects u YPABHCHHH XMMHYECKAX peakiuii, CHCTCMATHYCCKYIO HOMEHKNATypy
(IUPAC) u TpuBmanehbie masmpanms OTACIILHLIX TICOPTraHMYECKUX BEINECTs (yrapusii ras,
YIIIGKUCIIBIN ra3, dAMMHAK, raméHas H3BECTh, HEraménas H3BECTh, IIUThEBAA COJIa, [THPUT H
Apyrue);

ChOPMUPOBAHHOCTS yMeHi ONPEICIATE BAICHTHOCTE U CTEleHb OKHCIICHHS XUMHYECKHX
JIEMCHTOB B COCIMHEHUAX PARNTUUHOTO COCTaBa, BHJI XUMHUYECKOH CRY31 (xoBanenTnas, wonnas,
METAIITHYECKas, BOJOPOHAA) B COCMHCHUSIX, TUI KPHCTATHYCCKOH PEIIETKH KOHKpETHOr0
BEICCTBA (aTOMHAS, MONeKy/IspHad, HOHHAL, MCTAIIMYECKas), XapaKTep cpemsl B BOJIHBIX
PACTBOPaxX HEOPraHHYECKUX COEIMHEHMIA:

C(hopMHPOBAHHOCTE yMeHHMii YCTaHaB/IMBaThb IIPHHA UIeKHOCTS HEOPraHUYECKnX BEINecTR
[IO BX COCTaBY K OIpeIeIEHHOMY KJlaccy/Tpymnre coeanHennit (mpocreie Bemecrea — Metams 1
HEMETaILIBL, OKCH/IBI, OCHOBAHHSI, KHCIIOTHL, amoTepHEIe THAPOKCH IR, COJIH);

COPMUPOBAHHOCTL  yMeHHii PACKPBIBATL CMBIC TNEPHOIMYECKOr0 3aKOHa i K
Menneneesa wu NEMOHCTPUPOBATE  €ro CHCTEMAaTU3HPYIONIYTO, OOBACHUTENBHYIO H
IPOTHOCTHYECKY O (hyHKIMHH;



chopMEpOBaHEOCTD YMEHHE  XapakTepu3osath SJIEKTPOHHOE  CTPOCHHE  aTOMOR
XAMUIECKHX 3)1eMEeHTOB 14 mepuosion Ilepronuueckoii crerenms XHMHUYECKHX 31eMeHToB J[. W
Menneneena, UCTOIb3YSl HOHATHSA «S-, p-, d-211eKTpOHHBIE OpOHTANMY, «IHepreTHUecKHe
YPOBHHY», 00BACHATH SAKOHOMEPHOCTH M3MEHEHHS CBONCTR AUMHYECKUX D3IEMEHTOB H HX
COCTTMHEHMH 110 epromaM i Ipyrmmam [leproanyeckoii cucrems; XHMHYCCKAX 3JIEMEHTOR [I. 1,
Menneneepa:

chopMupoBanHOCTE YMEHUH  XapaKTepH3oBaTh (onmceBars)  o6mue XUMHUYEeCKHe
CBOMCTBA HEOpraHHUYECKIXK BEIIECTB  PA3IMYHEIX KIacCOoB, HOATBEPIKAATE CYINECTBOBaHME

COOTBETCTBYIOUIMX XHUMUYECKIX peaxiumii;

ChHOPMHEPOBAHHOCTE YMCHHUS KJIaCCHOUIHPOBATH XHMHYCCKHe PEAKIMY 110 pas/IMiYHbIM
NpHU3HaKaM (4ucny u COCTAaBY pearHpyromux Bemects, Temosomy  addexry peaxium,
H3MCHCHHIO CTeneHeld OKHCICHuS JIEMEHTOB, obpaTHMoCTH peakimu, YUACTHIO KaTalu3aropa);

chopmupoBarHOCTE YMEHHH cocTaBsiT YP4BHEHVS peakuuii pasmmguex THIIOB, MOJIHEIE
A COKpAICHHEIC ypaBHEHHS peakimii HOHHOrO obMeHa, yunThIBas YCIOBHA, NIPH KOTOPHIX 3TH
PCAKIUK UAYT 10 KOHIIa;

chopmMHpPOBaHHOCTS YMEHMH NpoBOIHTL PCaKIAy, TIOATBEPKIATOIIHE Ka4YeCTBEHHBIH
COCTaB  pasTHYHBIX HEOPraHHYECKHX BCLIECTB, pacrosHaBaTh ONBITHENM IYyTEM  HOHBLI,
TNPHCYTCTBYIOIIHE B BOMHEIX PacTBOpax HEOPraHUYCCKUX BEILECTR;

COPMHUPOBAHHOCTS YMCHUH pacKpbiBaTh CYLIIHOCTE OKHCITHTENIbHO-BOCCTAHOBHTE IBHBIX
PEAKIHH [IOCPECTBOM COCTAR IS AIIEKTPOHHOro Oananca 3Tux Peaxrimii;

chopmuporanmocTs YMEHUM OOBACHSTSL 3aBHCHMOCTE CKOPOCTH XMMHYECKOH peakuuu ot
PA3IAYHBIX  (haKTOpoR; X4PaKTep CMEUICHUS XHMHYECKOro PaBHOBECHA B 3aBHCHMOCTH OT
BHEIIIHETO BO3meHCcTBHS (mpuHmu Jle [Harense);

chopmupoBanHocTs YMEHUH XapakTepH30BaTh XHMHIECKHE MPOLECCH, Texalme B
OCHOBE IPOMBIIIIEHHOTO T10dyYeHHs CCPHOH KHCIIOTHI, aMMHaKa, a Takke chopmupoBannocTs
lpeacTapnennii 06 obumx HayyHBIX HPHUHIMIIAX W 9KOJIOTHYECKHX IpodiieMax XUMHYECKOTo
IPOH3BOJICTBA;

C(hOPMEpPOBaHHOCTE YMCHUH TIPOBOJUTE BBIMHCICHHS C HCHOJIb30BAHUEM IOHITHS
«MaccoBas J10Ji BelecTBa B PacTsopey, OOBEMHBIX OTHOWeHHH razop IpU  XUMUYECKHX
PEAKIHUSX, MACCHI BEIIECTBA WM 00BEMa Fa30B 110 M3BECTHOMY KOIIMHYECTRY BelecTBa, macce
HIH 00BEMY OXHOTO U3 YHACTBYIONINX B peakidu BEILECTB, TeroBoro sddexra peakuuu ma
OCHOBE 3aKOHOB COXPAHEHHS MACCEH] BCILECTR, NPeBPAIEHHs U COXPAHEHUS SHEPIHH;

chopMHpOBaHHOCTE YMeHHH cobimonats mpasuna TONB30BAHMSA XHMUYECKOH HOCYNoH 1
naboparopubmM obopynoBanuem, a Taiske TpaBuiIa obpalneHus ¢ BewecTaMy 3 COOTBETCTBHH C
HHCTPYKIMSIMH [10 BHITOTHEHU) 1abOPATOPHBIX XHMUUECKIX OIIBITOB;

copmupoBanHocTh YMECHUH MIaHUPOBAaThL u BBITOMHATE XUMHYeCKHi] OKCIIEPHMEHT
(pasnoxenne TICPOKCHIA BOXOPOTA B MpPUCYTCTRHH KaramusaTopa, ompenenenue cpeabl
PACTBOPOB BEIIECTB ¢ MOMOLILIO YHUBEPCATLHOTO HHAMKATOPE, BIMSHE PasImIHbIX (akTopos
Ha CKOPOCTL XMMHYecKoill peakuum, beaKlui uoHHOro 06MeHa, KayecTBEeHHLIE peakuuu na
cyabgar-, kapbonar- u X/IOPHI-aHHOHBL, HA KATHOH AMMOHMUSI, PCIIEHHE JKCTIEPHMEHTATLHEIX
3alad mo Temam «MeTamiely u «Hemeranne) s COOTBETCTBMM C MPABHIAME TeXHHKH
OesomacrocT mpu obpaiennu ¢ BemecTBaMu 1 J1a0opaTopHEM obopynoBanmewm, IIPENCTaRIATE



chopmEpoBanHOCTE YMEHUH KpUTHUeCKH aHATM3UPOBATE XMMHYECKYIO HH(DOpMALHIO,
OIyqaeMyl0 M3 pasHBIX HCTOYHHKOB (cpenctBa Maccomoii KoMMyHuKanuu, Wnareprer wu
APYTHX);

¢hopMUPOBAHHOCTE  yMeHuii cobmonare mpasuia OKOJIOTHYECKH  11e1ec000pasHoOro
TOBEACHAS B OBITY M TpymoBoif ACATEIBHOCTH B LENSX COXPAHEHHS! CBOCIO 3/10POBBA M

OTPCACTCHHBIX BEIIECTR, IOHMMAS CMbICI noxasarens K, noscusts na IpAMEpax CrocoOsr
YMCHBIICHHS H NPEXOTBPAIIEHUS 1X BPCIHOTO BO3JICHCTBUS HA OPraHu3M 9ET0BEKA;

At 00YYAKOIEXCS ¢ OrpaHmYeHHbM BOIMOXKHOCTAMH 3710POBBS: yMeHMe IPUMEHSTE
3HAHUS 06 OCHOBHBIX TOCTYTHBIX METO/Iax TIO3HAHMS BEIIECTB U XUMUYECKIX ABJICHMIA;

AT CHEeIBIX M cIabOBHASIIHX oOydalommxes: ymeHue HCIIONIb30BATE  penbepHO-
TOYETHYIO CHCTEMY 0003HaYeHmit J]. Bpaitns s sanuen xuvmaeckux ¢dopmy.
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VUYEBHO-METOIUYECKOE OBECTIEYEHUE OBPA30BATE/ILHOIO
IMPOLIECCA

OBA3ATEJILHEIE YYEBHBIE MATEPHA JTBI AJIA VIEHUKA

* Xumnsg, 11 xnace/ Kysuenosa H.E., JIépxun A.H., llaranor M.A.,, AKIIHOHEPHOE 06111eCTRO
«M3parensctso «lIpocsemeney

Xumus, 10 knace / Kysueriosa H.E, l'apa H.H., Mockra Usnarensckmi uenTp Benrana-I'pag.
3ajavHuK 1o xumum, 11 Kiace. Kysreropa, JIéBKun

3anaunuk no xumum. 10 krmace Kysuerosa H.E., Jlerxun A .H.

METOIUYECKHE MATEPUAJIBI JIJ15I YUUTEJS

Kopomenko A.C., Msanoga P.I., No6poten J1.10. Xumus: Hunakrugeckne MaTepuaisr: 10-11
K. —-M. : F}/M&HHTap.HB,H.L{eHTp BIIAJIOC, 2007. -198 .

Haconosa A.E. Xumus 5 Tabmunax 8-11 xnacce: CllpaBo4HOe mocobue, M: Hpoda, 2020
WBanos B.I", , Xumus 5 dopmyrnax 8-11 kracc: CIpaBOYHBIE MaTepHansl Metouka o0yuenns
XHMHUH B CpeHeit ukone_Yeprobenbckas

Metommka pe. 3amay no XuMun_Epsiran, Hlnmkus

Meronwka pemenns sanag mo XUMUH_AOKuH ["JI

Hacronsras n. yuurens. Xamus, llm._raﬁpﬂeﬂa}r, Octpoymon

Hactonbnas xuura yaurens xumun_10 knace, raﬁpHeHHH__OCTpOyMOB_

JleBkun A. H. O6mayg HeOpranmyeckas Xxummns. Marepuansr k

SK3ameny. — CII6.: ITapurer, 2020

Pagenxuit AM., I" opukosa B.I1., Kpyrmuxosa JT.H.

Hunaxruaecinit Matepuan mo xumun st 10-11 knaccop: nocodue mis

yauTena. — M.: IIpocsemerue,

HUDPOBBIE OBPA3OBATEJIbHBIE PECYPCBI U PECYPCBI CETH HUHTEPHET
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