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®denepanibHas pabodas mporpaMma Mo y4eOHOMY MpeaMeTy «Xumus (0a30BbIi
ypoBeHb) (mpeamerHass oOnacth «EcCTeCTBEHHO-HAay4yHBIE TIpeAMETHI»)  (manee
COOTBETCTBEHHO — MpOTrpamMma Mo XMUMHH, XUMHSI) BKIIOYAET MOSICHUTEIBHYIO 3aITUCKY,
coJiep)kaHue OOYyUCHWMsI, TUTAHUPYEMBIE PE3yJIbTaThl OCBOCHHSI MPOTPaMMBI 110 XUMUH,
TUTAHUPYEMBIE PE3yNIbTaThl, TEeMAaTHYECKOE TUTAHWPOBAHHUE.

[TosicHuTenpHAS 3amMCKa OTpaKaeT OOIIMe e W 3aJa4yd M3YyYeHUs XHUMUH,
XapaKTePUCTUKY TICUXOJOTUYECKUX MPEANMOChUIOK K €€ M3yYeHHI0 O0O0YyYarolIMMHUCH,
MECTO B CTPYKType Yy4eOHOro IUTaHa, a TakKe MOIXOJsl K OTOOpY coIeprKaHWUS,
K ONpEICICHUIO IUIAaHUPYEMBIX pe3yJbTaTOB W K CTPYKTypEe TEMaTHYECKOTO
TUTAHUPOBAHUSL.

Conmepxanne OOyYCHHsI PpacKphIBaeT COJACp)KATEIbHBIC JIMHHH, KOTOPBIC
npeaiaraloTcs JUisi 00s3aTeIbHOTO M3YUYEHHUS! B KaXKJOM KJIacCe Ha YPOBHE CPEIHEro
oO1rero oOpa3oBaHusI.

[Inanupyembie pe3ysibTaTbl OCBOCHHUS MPOTpaMMbl IO XUMHUU BKJIHOYAIOT
JUYHOCTHBIE, METaIlpeAMETHBIE PE3yJIbTaThl 3a BECh IMEpuoja OOydeHHS Ha YpOBHE
CpellHero o0IIero oOpa3oBaHUs, a TAKXKE MPEIMETHBIE TOCTHXKEHHS O00ydarolierocs
3a KaXKJIbIi TO7] O0y4eHHUs.

HOACHUTEJIBHAA 3AIIMCKA

[IporpamMMa 1Mo XMMHU Ha YpOBHE CpeIHEro oOIiero odpa3oBaHus pazpaboTaHa
Ha ocHoBe ®DenepampHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O06 oOpazoBaHuH
B Poccuiickoit ®enepaunn», TpeOoBaHUN K pe3yJibTaTaM OCBOCHHS (eaepaibHOM
oOpa3zoBaTenpHOM mporpamMmbl cpenHero o6bmiero ooOpaszoBanus (DPOII  COO),
NpeacTaBleHHbIX B dDenepasbHOM TOCYIapCTBEHHOM OOpa30BaTEIbHOM CTaHAAapTe
COO, c¢ yuérom KoHuenmuu npenogaBaHus Y4eOHOro TMpeaMeTra «XUMUS
B 00pa3oBarenbHbIX opranu3anusax Poccuiickoin @eaepannn, peain3yronX OCHOBHbIE
oOpa3oBaTenbHble MPOTPaMMbl, M OCHOBHBIX TMOJOXKE€HUH «CTpaTeruu pa3BUTHUS
Bocniutanusi B Poccuiickoii @enepaunn Ha nepuon ao 2025 ronma» (PacmopsixeHue
[TpaButennsctBa PO ot 29.05. 2015 Ne 996 - p.)

OCHOBY MOJX0/I0B K pa3paboTKe MpOorpaMMbl MO XUMHH, K ONPEICTCHUI0 00IIIeH
CTpaTteruu OOy4YeHUs, BOCIIUTAHUSI U Pa3BUTH OOYYAIOIIMXCA CPEACTBAMU Y4EOHOIO
npeamera «Xumus» gaiaa 10-11  xmaccoB Ha 0a30BOM  YpOBHE COCTaBWJIU
koHuentyanbHble mnonoxkeHus DOI'OC COO o B3aMMOOOYCIOBICHHOCTH LIEJEH,
COJIep)KaHMs, Pe3yJbTaToB oOOydeHUss W TpeOOBaHUN K YPOBHIO TMOATOTOBKHU
BBIITY CKHUKOB.

B cooTBeTcTBMM ¢ NaHHBIMH TIOJOKEHUSMHU TMporpamMma Mo XuMHU (0a30BBIi
YPOBEHb) Ha YPOBHE CPETHETO OOIIETO 00pa30BaHNUS:

yCTaHaBIMBaeT o00s3aTelibHOE (MHBApUAHTHOE) TNPEIMETHOE  COJEp:KaHUE,
OTNpEENsIeT KOJIUYECTBEHHbIE U KAYECTBEHHBIE €r0 XapaKTePUCTUKH HA KaKJIOM dTare
U3YYCHHUS TpEeaMeTa, MPeAyCMaTpUBAET MPUHIUIBI CTPYKTYPUPOBAHUS CONCPIKAHUS U
pacrpeiesieHus ero 1o KjiaccaM, OCHOBHBIM pa3JiesiaM U TeMaM Kypca;
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NaéT MpUMEpPHOE paclpelesieHue Y4yeOHBIX YacoB MO TEMATUYECKUM pasjieliaMm,
PEKOMEHIyeT MTPUMEPHYIO TIOCIEOBATEIIbHOCTh HM3YyYEHMsI OTHIEIbHBIX TeM Kypca
C Y4ETOM MEXKIPEAMETHBIX U BHYTPUIIPEAMETHBIX CBSI3€H, IOTUKM y4eOHOTO IMpoiiecca,
BO3PACTHBIX 0coOeHHOCTeH oOyvaromuxcs 10-11 kmaccos;

Ta€T METOAMYECKYI0 WHTEpIpETalMIo Iiefied M3ydeHUs NpelMeTa Ha YypOBHE
COBPEMEHHBIX  IPUOPUTETOB B  CHCTEME CpelHero oOlmero  oOpa3oBaHus,
coJiepKaTeIbHOM XapaKTePUCTUKHU IIAHUPYEMBIX pPE3yJIbTaTOB OCBOCHHUS OCHOBHOM
oOpa3oBaTeNbHON MporpaMMbl  CpelHero ooOmiero oOpa3oBaHUsl  (JUYHOCTHBIX,
METalpeMETHBIX,  MPEAMETHBIX), OCHOBHBIX BHJOB  Y4€OHO-TIO3HABATEIbHOU
JeATEeIbHOCTH O0Oy4Yaromierocss MO OCBOCHMIO cojepkaHus mnpenmera. [lo Bcem
HA3BaHHBIM TMO3UIMSIM B TMpoOrpaMMe IO XUMHUHU COONIOJieHa TMPEeEeMCTBEHHOCTD
c denepasibHOM paboyeil mporpaMmMoil OCHOBHOTO 00IIEero oO0pa3oBaHUsA 10 XUMUU
(mmst 8-9 xmaccoB oOpa3oBaTEIbHBIX OpraHU3alNii, 0a30BbIN YPOBEHB).

Xumuueckoe oOpa3oBaHME, TMOJy4aeMOE€ BBIITYCKHUKAMH 00111e00pa3oBaTeIbHON
OpraHu3alliy, SIBJISIETCS HEOTHEMJIEMON YacThi0 HUX OOpa3oBaHHOCTU. OHO CIIYXKUT
3aBEpPIIAIOIIMM 3TallOM peaju3allid Ha COOTBETCTBYIOIIEM €My O0a30BOM YPOBHE
KJIFOUEBBIX IIEHHOCTEH, IPUCYIIUX LIETIOCTHONU CUCTEME XUMHUUECKOTO 00pa3oBaHus. ITU
IIEHHOCTH KacaroTCs TO3HAHUS 3aKOHOB NPHPOABI, (HOPMHUPOBAHUS MHUPOBO33PCHHS U
oOmIel KyJabTyphl YENOBEKa, a TaKXKe JKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHUS
K CBOEMY 3J0pPOBBIO M NPUPOJHOM cpene. Peammsyercss xumuyeckoe oOpa3zoBaHUE
oOyyarolmmxcsi Ha YypOBHE CpEIHEro oO0Iiero o0Opa3oBaHMs CpPECTBAMU Y4eOHOIO
npeaMeTa « XUMHs», COJAEpKaHue U TOCTPOCHHE KOTOPOTO OMpeNeNieHbl B MporpaMmme
M0 XMMHH C YIETOM CHEIUPUKN HAyKd XUMHH, €€ 3HaYCHUS B MO3HAHWU TMPUPOIBI U
B MaTepHaJbHOM JKM3HM OOIecTBa, a Takke ¢ Yy4éTroM OOmux Ielned wu
MPUHITUIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEHEro OOIIEero
oOpa3zoBanust B Poccuiickoii ®enepauuu. Tak, Hanmpumep, npu (HOpMUPOBAHHUU
cCoJlep KaHusl TpeIMeTa «XUMHUsD YUTCHBI CICAYIOIIUE TMOJOXKEHUS O crenuduxke u
3HAYCHUU HAyKU XUMUHU.

XuMHSI KaK DJJIEMEHT CHCTEMBl ECTECTBEHHBIX HAyK HIpaeT ocoO0yK poiib
B COBPEMEHHOM ITMBUJIM3AIIUN, B CO3/IaHUM HOBOW 0a3bl MaTepHaIbHON KyJIbTypbl. OHa
BHOCHUT CBOM BKJIaJl B (DOPMHUPOBAHHE PAIIMOHATEHOTO HAYYHOTO MBIIIJICHUS, B CO3/IaHNC
I[EJIOCTHOTO TIPEACTABJICHHUS 00 OKPY’KAIOIMIeM MHpPE KaKk O €IUHCTBE MNPUPOIBl U
YeJIoBeKa, KOTopoe (GopMUPYeTCsl B XMMHH Ha OCHOBE IMOHWMAHHUS BEIICCTBEHHOTO
COCTaBa OKPY>KaIOILIEr0 MUPA, OCO3HAHUS B3AMMOCBSI3H MEX]y CTPOCHHEM BEUIECTB, UX
CBOMCTBAMHU U BO3MOXXHBIMH 00JaCTSIMU IPUMECHEHHUS.

TecHO B3aUMOJCHCTBYSI C JPYTMMH CCTCCTBEHHBIMH HAayKaMH, XHMHS CTajia
HEOTHEMJIEMON YacThl0 MHUPOBOM KYyJIBTYpbl, HEOOXOJUMBIM YCIOBHEM YCIICUTHOTO
Tpyla H JKU3HM Kaxjaoro wieHa oOmectBa. CoBpeMEHHass XUMHUS Kak Hayka
co3uaTeNbHasl, KaK HayKa BBICOKMX TEXHOJIOTHI HaIpaBJieHa Ha PEIICHUE TJI00ATBHBIX
po0JIeM yCTOMYNBOTO Pa3BUTHS YETIOBEYECTBA — CHIPHEBOM, DHEPTETUUECKOM, TTUIIIEBOM,
HKOJIOTUYECKOI 0€30MaCHOCTH U OXPaHbl 310POBbSI.
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B cootBeTcTBUU € 00IIMMU LENSIMU U IPUHIIMIIAME CPETHETO O0IIEro 00pa3zoBaHus
comepkanne npeaMera «Xumus» (10—-11 xmaccel, 0a30BbIi YpOBEHb H3yUECHUS)
OPUEHTHUPOBAHO MPEUMYIIECTBEHHO Ha OOIIEKYJBTYPHYIO MOATOTOBKY OOydYarouuxcs,
HEOOXOIUMYIO MM [UJIi BBIPAOOTKM MHUPOBO33PEHUYECKUX OPUEHTUPOB, YCIEIIHOTO
BKJIIOYEHHUSI B KU3Hb COLIMyMa, MPOJOJDKEHUS 00pa30BaHUsl B PA3JIMUHBIX 00JIACTSIX,
HE CBSI3aHHBIX HETIOCPEICTBEHHO C XUMUEM.

CocTaBsIOMUMHU TTpeAMeTa « XUMUS» SIBISIIOTCA 0a30BbIe Kypchl — «Opranuyeckast
xumus» 1 «OO0IIast 1 HeOpPraHUYECKasi XUMHUS», OCHOBHBIM KOMITIOHEHTOM COJCPIKaHUS
KOTOPBIX SIBIISIIOTCSI OCHOBBI 0a30BOM HAyKH: CHCTEMa 3HAaHUW 1O HEOPraHMYECKOU
XUMUM (C BKIIOYEHHEM 3HAaHMM U3 OOIEed XWMHUHM) W OPraHUYECKOW XHMHH.
dopmupoBaHUE TAHHOW CUCTEMBbl 3HAHUW MPU HM3YyUYECHUU TMpeAMeTa oOecredrBacT
BO3MOKHOCTH PACCMOTPEHHS BCETr0 MHOTO0Opa3usl BEIIECTB Ha OCHOBE OOIIMX TMOHSITHH,
3aKOHOB Y TEOPUN XHUMUHU.

Crpyktypa coaepxkanHus KypcoB — «Opranumdeckas xumus» u «OOmas u
HeopraHudeckas XuMus» chopMHpOBaHa B IPOrpaMMe 10 XUMUU Ha OCHOBE CUCTEMHOTO
noAxoJa K HW3YYGHHIO Y4YeOHOro Marepuajia U OOYyCIOBJIE€HAa HCTOPUYECKU
00OCHOBaHHBIM PA3BUTUEM 3HAHUM Ha OMpPENETEHHBIX TEOPETUYECKUX YpOBHAX. Tak,
B Kypc€ OpPraHMYEeCKOW XMMHH BEIIECTBAa pacCMaTPUBAIOTCA HA YPOBHE KJIACCUUYECKOU
TEOPUU CTPOCHUSI OPTaHUUYECKUX COCMHEHUM, a TAK)KE HA YPOBHE CTEPEOXUMUUECKUX U
AJIEKTPOHHBIX MPEICTABICHUM O CTpOCHHUH BeliecTB. CBeleHHsT 00 U3ydaeMbIX B Kypce
BEILIECTBAX JAIOTCS B PAa3BUTHUM — OT YTJIEBOJOPOJOB 10 CJOXKHBIX OHOJOTHMYECKU
AKTUBHBIX COCIMHEHHUW. B Kypce OpraHM4eckom XUMHHM MOJYYarT pPa3BUTHE
chopMUpOBaHHBICE HAa YypPOBHE OCHOBHOIO 0O0IIEro o0Opa3oBaHHS II€pBOHAYAIILHBIC
MPEACTABICHUS] O XUMHUYECKOW CBSI3U, KJIACCU(UKAIMOHHBIX TMPU3HAKAX BEIIECTB,
3aBUCHMOCTH CBOMCTB BEIIECTB OT UX CTPOCHHUS], O XUMHUUYECKON pEaKIIUH.

ITon HOBBIM yrjoM 3peHuss B npeaMere «XuMus» 0a30BOTO  ypOBHS
paccMaTpuUBaeTCsd M3Y4YEHHbIH Ha YpOBHE OCHOBHOIO oOImiero oOpa3oBaHUSA
TEOPETUUECKUN MaTepuas U (aKTOJOTUYECKUE CBEACHUS O BEUIECTBAX U XUMHUYECKON
peakiuu. Tak, B 4aCTHOCTH, B Kypce «O0111ast 1 HeopraHudeckasi XUMUsD» 00ydarouuMest
MPEAOCTABISAECTCS BO3MOKHOCTh OCO3HaTh 3HAUYEHUE MEPUOAMYECKOrO 3aKOHA
C OOIIETECOPETUUECKUX U METOJIOJIOTUUECKUX TO3UIINH, TIIy0XKe MOHATh UCTOPUYECKOE
U3MeHeHHe (QYHKIUMHA 3TOro 3akoHa — OT o0oOmaromed A0 OOBICHSAIOIIEH Hu
MIPOTHO3UPYIOLIEH.

Envnas cucremMa 3HaHUMKM O BaXKHEMIIMX BEIIECTBAX, MX COCTABE, CTPOCHUM,
CBOMCTBaX W TMPUMEHEHUHU, a TAKKE O XHUMHUYECKHUX PEAKUUSIX, UX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTEeKaHus aomnosHsercs B Kypcax 10 m 11 kiaccoB snemeHTamu
COJIepKaHMsl, UMEIOIUMHU KYJIbTYPOJOTHUECKUNA U MPUKIAIHON XapakTep. DTH 3HAHUS
CIIOCOOCTBYIOT TTOHMMAHHIO B3aMMOCBSI3U XUMHUH C APYTUMH HayKaMH, PaCKPBIBAIOT €€
pOJib B TO3HABATEJIBLHONW W MPAKTUUECKOW MESITEIbHOCTH YEJIOBEKa, CIIOCOOCTBYIOT
BOCITUTAHUIO YBAXKEHUS K TPOIIECCY TBOPUYECTBA B OOJACTH TEOPUH M MPAKTUYECKUX
MPWIOKEHUN XUMHUHU, TTOMOTAIOT BBIMYCKHUKY OPHUEHTHUPOBATHCS B OOIIECCTBEHHO
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U JINYHOCTHO 3HAYUMBIX MPOOJIeMax, CBI3aHHBIX C XUMHUEH, KPUTHUYECKH OCMBICIMBATh
uH(OPMAITUIO ¥ IPUMEHSTH €€ JJIs TIOTIOTHEHUS 3HAHUH, PEIICHUS] HHTEIICKTYAThHBIX
U DKCIEPUMEHTAIBHBIX MCCIIEOBATEIbCKUX 3a7ad. B 1einoMm copepkaHue yueOHOTro
npeaMeTa «XUMHUs» JaHHOTO YPOBHS M3YYEHHUS OPUEHTHUPOBAHO Ha (OpMHpPOBaHUE
y 00yYaromuxcsi MHPOBO33PEHUECKOW OCHOBBI Il MOHUMaHUS (HUIOCOPCKUX HIEH,
TaKMX KaK: MaTepuajbHOE E€IUHCTBO HEOPraHMYECKOr0 U OpPraHUYeCKOTro MHpa,
0O0yCIIOBJIGHHOCTh CBOWCTB BEIIECTB HMX COCTaBOM M CTPOCHHEM, I03HABAEMOCTh
NPUPOIHBIX SIBICHUIN MyTEM SKCIIEPUMEHTA U PEUICHUS] POTUBOPEUNN MEXTy HOBBIMU
dbakTaMl U TEOPETUYECKUMH MPEANOCHIIKAMHU, OCO3HAHUE POJIM XUMHUU B PEIICHUU
IKOJIOTUYECKUX MPoOiIeM, a Takxke mpoliemM cOepekeHus IHEPreTHUECKUX PEeCcypcoB,
CBIPbSI, CO3/JaHUSI HOBBIX TEXHOJOTUN U MaTEPHUAJIOB.

B mnane pemieHust 3a1a4 BOCIUTAHUS, Pa3BUTHS U COIMATU3AIMU O0YJarOIINXCSI
MPUHSATHIE TPOrPAMMOI IO XMMUU MOXOIbI K OTIPEIETICHUIO COJEPKAHUS U TTIOCTPOCHUS
npeaMeTa MpeaycMaTpuBalOT (OPMHPOBAHUE YHHBEPCATBHBIX YUYEOHBIX JICHCTBHM,
UMEIONTNX 0a30BO€ 3HAUCHUE IS PA3IMYHBIX BUAOB JICATEIBHOCTH: PEIICHHS MpoOeMm,
MOKCKa, aHaJIn3a U 00paboTKH MH(POpPMAIIMK, HEOOXOUMBIX JJI TPUOOPETEHUS OIbITa
NPAKTHUYECKOH U HCCIEAOBATEIbCKON AESITENbHOCTH, 3aHMMAIOIIECH Ba)XHOE MECTO
B MTO3HAHUM XUMUHU.

B npakTtuke npenogaBaHusi XUMHUH KaKk Ha YPOBHE OCHOBHOTO OOIIIET0 00pa3oBaHus
TaKk U Ha YPOBHE CPEIHEr0 001Iero oOpa3zoBaHus, MPU ONPENCICHUH COACPKATEIHLHON
XapaKTEepUCTUKU 1IeNied M3y4eHHs] TpeJAMeTa HalpaBJIE€HUEM TEPBOCTEIICHHON
3HAYMMOCTH TPAIUIMOHHO TpHU3HAETCA (DOPMHUPOBAHUE OCHOB XMMHUYCCKON HAYKH Kak
00JIaCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON IEITEIbHOCTH Y€JI0BEeKa U KaK
OJTHOTO U3 KOMIIOHEHTOB MHUPOBOW KyJbTypbl. C METOIUYECKOW TOYKU 3PEHHS TAKOH
MOJIXOJ] K OTIPEACTICHUIO TeJIel N3yUEHHUs MTPeIMeTa SBISICTCS BIIOJIHE OMPaBIaHHBIM.

CorracHO JaHHOW TOYKE 3pEHUS TJIABHBIMHU IIEJISIMHA U3YUYCHUS MpeaMeTa « XUMUS)
Ha 6azoBoM ypoBHe (10-11 ki1.) siBHIsSIIOTCS:

dbopMuUpOBaHUE CHUCTEMbl XMMHUUYECKUX 3HAHUM Kak BaKHEHUIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUPa, B OCHOBE KOTOPOH JIiekKaT KIIFOUEBBIC MOHSTHSI,
byHIaMEHTAIbHBIE 3aKOHBI W TECOPUM XUMHUHU, OCBOCHHE SI3bIKAa HAYKH, YCBOCHHE H
MOHUMAaHUE CYIIHOCTH JOCTYIMHBIX OOOOIICHUI MHPOBO33PEHUECKOTO XapakKTepa,
O3HAKOMJICHUE C UCTOPUEH X PA3BUTHUS U CTAHOBJICHUS,

dbopMHpOBaHWE W Pa3BUTHE MPEJACTABICHUNH O HAYYHBIX METOAAaX ITO3HAHMS
BCIIECTB U XUMHUYECKUX PEAKIUH, HEOOXOAMMBIX Jisi TPUOOpPETEHUs yMEHUM
OPHUEHTHUPOBATHLCS B MUPE BEIIECCTB U XUMHUYCSCKHX SIBJICHUH, UMEIOIINX MECTO B IIPUPO/IEC,
B PAKTUYECKOW U TOBCEIHEBHOM JKU3HU;

pa3BUTHE YMEHHUA U CIIOCOOOB JCSTEIHHOCTU, CBS3aHHBIX C HAOJIOJCHHEM W
OOBSICHEHHEM XHMHUYECKOTO DJKCIEPUMEHTa, COOJI0JeHNEM TMpaBWiI 0e30MacHOTO
oOpalleHusl ¢ BEIECTBAMM.

Hapsiny ¢ »TuM coaepikaTenbHas XapaKTepUCTHKA Ielded W 3afad HU3y4YeHHs
peaMeTa B MporpaMMe MO0 XWMHHM YTOYHEHA W CKOPPEKTHPOBaHA B COOTBETCTBUU
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C HOBBIMM MPUOpPUTETAMU B CHUCTEMe cpeaHero obmiero oOpaszoBanus. Ceroans
B TIPETIOJIaBaHUHA XUMUHU B OOJBINECH CTEMEHU OTHAETCA MPEANOYTCHUE MPAKTHICCKOU
KOMITOHEHTE COJIepaHusi 00y4YeHUsl, OPUEHTHUPOBAHHON Ha MOJTOTOBKY BBIITYCKHHKA
oronieo0pa3oBaTeIbHOM  OpraHu3aliy, BIAJCIONIEr0O HE HaOboOpoM 3HaHUM, a
(GyHKIIMOHATBFHOW TPaMOTHOCTBIO, TO €CTh CIOCOOaMM W YMEHHUSIMH aKTHBHOTO
MOJIyYeHUs] 3HAHUW U MPUMEHEHHUS WX B PEATbHOU KU3HU JJIS PEIICHUS MPAKTUYECKUX
3a1ad4.

B oroii cBA3M npu u3ydeHuH npeamera «XUMUs» JOMUHUPYIOLIEE 3HAYCHHE
NpUOOPETAIOT TAKUE LT U 33a4H, KaK:

afganTays OOYyYalolMXCS K YCJIOBHSM JMHAMUYHO pPa3BHBAIOLIEIOCS MHUDA,
dbopMHUpOBaHNUE UHTEIUICKTYaIbHO PAa3BUTON JIMYHOCTHU, TOTOBOM K caMO0OOpa30BaHUIO,
COTPYJIHHYECTBY, CAMOCTOSITEIIPHOMY MPUHATHIO TPAMOTHBIX PEIIEHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIIUAX, CBA3AHHBIX C BEIIECTBAMU U UX MPUMEHECHUEM,;

dbopMHpoBaHrEe y 00YYaAIOIIMXCS KIIOYEBBIX HABBHIKOB (KIIFOUEBBIX KOMIIETEHITUH),
UMEIOIINX YHUBEPCATLHOE 3HAYCHUE IS PA3IMYHBIX BUJIOB JCATEIHLHOCTH: PEIICHUS
npoOieM, TIOWCKa, aHamu3a ©u  00paboTku  uH(OpMaIMK, HEOOXOIUMBIX
JUTSL IPUOOPETEHUS OTIBITA IEATEILHOCTH, KOTOPasi 3aHUMAeT BaKHOE MECTO B IO3HAHUHU
XUMHUH, a TaKXe JJI1 OLUEHKH C TO3UIUN HKOJIOTHYECKON 0e30macHOCTU XapakTepa
BIIUSIHUS BELIECTB M XMMHUYECKUX IPOIIECCOB HA OPraHU3M YEJIOBEKa M MPUPOIHYIO
cpeny;

pa3BUTHE TO3HABATENBHBIX HMHTEPECOB, WHTEIUICKTyAIbHBIX U TBOPYECKUX
CIIOCOOHOCTEM O00yYarolmuXcsi: CIHOCOOHOCTH CaMOCTOSITEIbHO MPUOOpETaTh HOBBIC
3HaHHWS TI0 XWUMHH B COOTBETCTBUHU C XU3HCHHBIMH IOTPEOHOCTSMH, HCIIOIH30BaTh
COBPEMEHHbBIC HH(POPMAIIMOHHBIE TEXHOJIOTHUH JIJIsl IOMCKA U aHAIN3a Y4eOHOU 1 HAyYHO-
TOMYJIIPHOW HHPOPMAITUNA XUMUIECKOTO COICPKaHUS;

dbopMHpoBaHWE W PA3BUTHE Y OOYYAIOIIMXCA ACCOIMATHUBHOTO W JIOTMYECKOTO
MBIIJIEHUS, HAOII0JATENbHOCTH, COOPAHHOCTH, AKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOAMMBI, B YAaCTHOCTH, TMpPHU IUIAHUPOBAHWUW U TMPOBEACHUM XUMHUYECKOTO
IKCTICPUMEHTA;

BOCIIUTAHHE Y 00yUaronmxcs yoek1IEHHOCTA B TYMaHUCTUYECKOW HAPAaBICHHOCTH
XUMUHU, €€ BaXHOW pONM B PEIICHWH TJIOOATBHBIX TPOOJIEM paluoOHAIBLHOTO
MPUPOOTIOIH30BAHNS, TIOMOJHECHUSI DJHEPIeTHUYECKUX PECypcoB U COXPaHCHUS
OPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOAMMOCTH OEpEeKHOr0 OTHOUICHUS
K TPUPOJIE M CBOEMY 3/I0POBBIO, a TaKKe NPHOOPETCHHS OMbITa HCIOIb30BAHMUS
TOJTYYCHHBIX 3HAHUHU JUIS TPUHATHS TPAMOTHBIX PEIICHUN B CUTYalMsX, CBA3AHHBIX
C XUMHYCCKUMU SIBJICHUSIMH.

Ilenru wu 3amaum  u3ydeHUs TpeaMeTa «XUMHUS» TOIYYHUIH TMOAPOOHYIO
METOJMYECKYI0 WHTeprnperanuio B paznene «llmanupyembie pe3yibTaThl OCBOCHUS
POrpaMMBbl TI0O XHUMHMN», Ojarojgaps yeMy oOecreueHo 4€TKOe MPEJCTaBICHUE O TOM,
KaKue 3HAHWS W YMEHHUS HMEIOT TPSIMOE OTHOIICHHE K pealn3alid KOHKPETHOMN
LEJIH.
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B yuebHOM miane cpemgHero oodiiero oOpazoBaHus IpeaMeT «XuMUs» 0a30BOTO
YPOBHSI BXOJUT B COCTaB MPEAMETHOMN 00macTn « EcTecTBEeHHO-HAyUYHBIE PEIMETHI.

OOriiee YMCIIO YacOB, PEKOMCHIOBAHHBIX Il M3Y4YCeHUS Xumuu — 68 uacos:
B 10 kimacce — 34 gaca (1 gac B Henento), B 11 kimacce — 34 gaca (1 gac B HeJeno).
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COJEP) KAHUE OBYYEHMUS'

10 KJIACC

Teopernvyeckue 0OCHOBBI OPraHUYECKOM XUMUM

[Ipenmer opraHuvyeckor XWMUU: €€ BO3HUKHOBCHHE, PAa3BUTHE W 3HAUYECHUE
B MOJIyYEHUM HOBBIX BEHIECTB M MATEpHAIOB. Teopus CTPOCHHS OPTraHUYECKUX
coenunenuii A.M. BbytnepoBa, €€ ocHOBHble TOJIOKEeHHS. CTpyKTypHbIe (HOPMYJIbI
OpPraHMYeCcKuXx BelecTB. ['oMonorus, nzomepus. XUMHUYECKasd CBA3b B OPraHUYECKUX
COEIMHEHUSAX — OJIMHAPHBIC U KPATHBIE CBSI3H.

[IpencraBienne o kinaccupuKaluu oOpraHuyeckux BemiecTB. Homenkiarypa
OpraHUYECKUX COCIMHEHUH (CHUCTEeMaThuecKasi) U TPUBUAJbHBIC HA3BAaHUS BaKHEHIITUX
IIPEACTABUTENIEN KJIACCOB OPTaHUYECKUX BEILIECTB.

IKCNepPUMEHTAIbHbIE METO/IbI H3YUYeHHUsI BEIIEeCTB U UX NMpeBpanieHuii

O3zHakomiieHHEe ¢ 00pa3liaMy OPraHNYeCKUX BEIIECTB U MaTepHaJIaMH Ha MX OCHOBE,
MOJICIMPOBAHUE MOJIEKYJI OpPraHMYEeCKUX BEHIECTB, HAOIIOJCHUE U OIHUCAHUE
JIEMOHCTPAIIMOHHBIX OTIBITOB TIO TTPEBPAIIICHUIO OPTaHMYECKHUX BEIICCTB IMPY HAIPEBaHUHU
(raBrieHue, 0OyTIIMBaHUE U TOPEHHUE).

YriaeBoaopoabl

AJIKaHBI: COCTaB M CTPOCHHUE, TOMOJIOTHYECKUH psifl. MeTaH u 3TaH — NpOCTeIme
MIPEJACTABUTENIN ATKAHOB: (DU3WYECKUE U XUMHYECKHUE CBOMCTBA (PEaKIMK 3aMEIICHUS
TOpPEHMUs), HAXOXKJIECHUE B MPUPOJE, MOJyUCHUE U TPUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOCHHE, TOMOJOTUYECKUU psAl. ODTUJIEH U MPOIMUJIEH —
MPOCTEHIINE IPEACTABUTENIN AJTKEHOB: (PU3NYECKUE U XUMUYECKHE CBOMCTBA (peakiuu
TUAPUPOBAHUS, TaJOTCHUPOBAHUS, THIApaTalldd, OKHUCICHUS U IOJUMEpHU3aIlii),
MOJIy4YE€HUE U IPUMEHEHHUE.

Ankaauensl: OytaaueH-1,3 u weTwnOyramuen-1,3: cTpoeHue, BaKHEUIINE
XUMHUYECKHE CBOMCTBA (peakmusi monuMmepusanuu). IlomydeHne CHHTETHYECKOTO
KayudyKa ¥ pEe3UHBI.

AJIKMHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJIOTHYECKUH Psl. ALCTHICH —
MPOCTEHIIINI MPEICTaBUTEIb AJIKHHOB: COCTaB, CTPOCHHE, (PU3NUYECKUE U XUMUUYECKUE
CBOMCTBA (p€aklUMu THIPUPOBAHMS, TaJOICHUPOBAHUSA, TUJApATAllMU, TOPEHUs),
MOJYYE€HHUE U IPUMEHEHHUE.

Apensbl. beH3ou: coctaB, cTpoeHue, (U3NYECKUE U XUMUYECKHE CBOMCTRA (pPEeaKIuu
raJIOTEHUPOBAHMSI W HUTPOBAHMS), MOJIYyUYEHHE W TpUMEHEeHHue. Toayon: cocmas,
cmpoeHue, @usuueckue U Xumuyeckue ceoucmea (peakyuu 2anio2eHUposaHus u
HUMPOBAHUSL), NOAyHeHUue u npumenerue. TOKCUUYHOCTb apeHOB. ['eHeTmyeckas CBS3b
MEK]y YTIE€BOJOPOJAMHU, IPUHAIICHKAITUMHU K PA3TUYHBIM KJIACCaM.

! Kypcusom B TeKCTe BBIIETEHBI DIEMEHTHI COJAEPKAHMS y4eOHOrO Marepuana, KOTOPBIE H3Yy4YaroTCs
B O3HAKOMHTEIHFHOM IUIaHE W HE BKIIOYAIOTCS B COCTaB NIPEIMETHBIX pe3ynbraroB ocBoeHmss POII COO
Ha 0a30BOM YpOBHE.
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[TpuponHbIE HCTOUYHUKH YII€BOAOPOAOB. [IpupoaHblil Ta3 U NOMyTHBIE HEPTIHBIE
ra3el. Hedtpb u e€ mpoucxoxaenue. CriocoOsl mepepadoTku He(TH: IEPETOHKA, KPEKUHT
(TepMuYeCKU, KaTanuTHyecKuil), nuponu3. IlpoaykTel mnepepaboTku HedTH, HX
IPUMEHEHUE B NPOMBILIUIEHHOCTH W B ObITy. KaMeHHBIM yronb M TPOAYKTHI €ro
nepepadoTKH.

BKCHepI/IMeHTaHLHLIe METOAbI U3YYCHHUS BEIIECCTB U UX npeBpameHnﬁ

O3HaKOMIICHHE C 06p33HaMI/I II1aCTMACC, KaY4YKOB U PC3HUHBI, KOJIJICKITNH «He(i)TI)»
)41 «yI‘OJII)», MOACIIMPOBAHHUC MOJICKYJ VIUICBOOOPOJOB U TaJIOICHOIIPOU3BOIHLIX,
IMIPOBCACHUC HpaKTquCKOﬁ pa60T1>1: IMOJIYUYCHHC O3TUJICHA U U3YUYCHUC CT'O CBOMCTB.

PacuéTHble 3a1a4n

Brruncnenns mo ypaBHEHHIO XMMHUYECKOM peakiuu (Macchl, 00hEMa, KOJINYeCcTBa
HMCXOJHOTO BEIIeCTBA WM TNPOAYyKTa PEaKIWH II0 H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WIIA MPOIYKTOB PEAKIIUN).

Kuciopoacoaepskamue opraHu4eckue coeIMHeHUs

[IpenenbHbIe OTHOATOMHBIE CIIUPTHI. METaHOM U ATAHOJ: CTPOCHUE, (PU3ndecKue u
XUMHUYECKHE CBOMCTBA (peaklMd C aKTUBHBIMU MeETa/lIaMH, TaJOreHOBOJIOPOJaMHU,
ropeHue), MpuMeHeHrne. BoaopoaHbie CBSA3M MEXAY MOJIEKYJIaMUu crupToB. JleiicTBue
METaHOJIa ¥ 3TaHOJIa HAa OPTaHU3M 4YEJIOBEKa.

MHOroaroMHble COUPTHI. DTUIICHIJIUKOJb U TJIMUEPUH: CTPOCHHE, (PU3HUECKUE U
XUMHUYECKHME CBOMCTBA (B3aUMOJIEHCTBHUE CO MHICJIOYHBIMH METaJUIaMH, KaueCTBEHHAas
peakiysi Ha MHOTOaTOMHbIE cupThl). JleiicTBue Ha opraHu3M yenoBeka. [IpumeHnenue
TIIMLEPUHA U DTUICHTIIUKOJIA.

deHo: CTPpOCHUE MOJIEKYJIbI, (PU3NYECKUEe U XMMHUYSCKUE CBOMCTBA. TOKCUYHOCTH
¢denomna. [Ipumenenue denona.

Anpaerunbl U kemowsi. DopManbieTu 1, alleTalbIEIHI: CTpOeHUE, HU3NIECKUE U
XUMHUYECKHUE CBOMCTBA (pEaklUMH OKHUCIEHUS M BOCCTAHOBJICHMS, KAauy€CTBEHHbIE
peakiyn), NOJIy4eHHe U PUMEHEHHE.

Ayemon: cmpoeHue, uzuyeckue u Xumuieckue ceoucmeda (Peakyuu OKUCIeHUs U
80CCMAHOBIIEHUS), NOTIYYEeHUe U NPUMEHEHUe.

OnHOOCHOBHBIE TIpeJeIbHBIC KapOOHOBBIE KHUCIOTHI. MypaBbUHAasS W YKCyCHas
KHUCIIOTBI: CTpOeHHUE, (PU3NYecKre 1 XUMUIECKHE CBOMCTBA (CBOMCTBA, OOIITHE TS Kilacca
KHCIIOT, peakuus J3Tepuukanuu), mnoiaydyeHue u npumeHeHue. CreapuHoBas U
OJIEMHOBAsI KMCJIOTHI KaK MPEJACTABUTEIH BBICIIINX KAPOOHOBBIX KUCJIOT. MblIa KaK COJIU
BBICHIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEe JIEUCTBHE.

Cnoxnble >pUpbl Kak MPOU3BOAHBIE KAPOOHOBBIX KHUCIOT. ['MAPONU3 CHOKHBIX
a¢upoB. Kupsl. ['uaponns xupos. [Ipumenenue xupoB. bruongornyeckas poib KUPOB.

VYrieBoabl: cocTaB, KiacCUpUKAIMS YIIIEBOJOB (MOHO-, AW- U TOJUCAXAPHUIBI).
['mrok03a — mpocTerInii MOHOCaXapul: 0COOEHHOCTH CTPOCHUS MOJIEKYJIbI, (PU3nYecKre
U XUMUYECKHEe CBOMCTBa (B3amMmopeicTBue c ruapokcuaoMm meau(ll), oxucnenue
aMMUa4YHBIM pacTBOpoM okcuaa cepedpa(l), BoccranoBieHne, OPOKEHUE TIHOKO3HI),

10
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HaXOXJIEHHE B MPHUpOJE, MPUMEHEHHe, Ononornueckas poib. Dotocunres. OpykrTosa
KaK M30Mep TIIFOKO3bI.

Caxaposza — npedcmasumens OuUcaxapuoos, cUopou3, HAX0HCOeHue 8 npupooe u
npumenenue.

Kpaxman u memmono3a Kak NpupojHbie MonuMepbl. CTpoeHue Kpaxmaia H
EJUTI0N03b1. PU3NYECKUE M XUMUIECKUE CBOMCTBA Kpaxmaiia (THIPOJIN3, KadeCTBCHHAS
peaxIus ¢ HOJ0M).

IKCIEePUMEHTAIbHbIE METO/Ibl H3YYeHUsI BeIeCTB M UX MpeBpanieHuii

[IpoBencHune, HAOMIOMCHUE W OMKMCAHHWE JAEMOHCTPAIMOHHBIX OMBITOB: TOPCHHE
CIIUPTOB, KaYE€CTBEHHBIE PEAKITUN OJJHOATOMHBIX CITUPTOB (OKUCIECHUE 3TAHOJIA OKCHIOM
meau(Il)), MHOroaTroOMHBIX CHUPTOB (B3aUMOJCUCTBUE TJIHMIIEPUHA C TUIPOKCUIAOM
menu(Il)), anpaerunoB (OKHUCIEHHME aMMHUAyHbBIM pacTBOpoM okcuaa cepedpa(l) u
ruapokcugom  menu(ll), B3ammonelicTBuMe Kpaxmaia C  HMOJOM), IIPOBEICHUE
MPaKTUYECKON pabOThI: CBOMCTBA pacTBOPa YKCYCHOM KUCIIOTHI.

PacuéTHble 3agaun

Beraucnenns mo ypaBHEHHIO XMMHUYECKOM peakinu (Macchl, 00béMa, KOJIUYeCTBa
HMCXOJHOTO BEIIECTBAa MM IIPOJYKTa pPEaKIMd [0 M3BECTHBIM Macce, O00bEMYy,
KOJIMYECTBY OJHOTO M3 UCXOHBIX BEIIECTB WX MPOTYKTOB PEAKIIHH).

A3oTcoaep:kaniue opraHudeckue coeJuHeHus

Amunvl. Memunamun u anuiun. cocmas, cmpoenue, uaudeckue u Xumuyeckue
ceolicmea (2openue, 83aumooeticmaue ¢ 8000U U KUCIOMAMU).

AMMHOKHCIIOTHI Kak aMdoTepHbIe OpraHuyeckue coefauHeHus. dusnyeckue u
XUMHUYECKUE CBOMCTBA aMUHOKUCIIOT (Ha MpUMeEpe TIIUINHA). buosornueckoe 3HaUCHUE
aMUHOKHUCIIOT. [lenTuapl.

benkum kak TpUPOIHBIC BBHICOKOMOJIEKYJISIpHBIC coenuHeHus. [lepBuuHas,
BTOPHYHAS U TPETUYHAS CTPYKTypa OCIIKOB. XMMHUUYECKHE CBOMCTBA OCIIKOB: THUAPOJIH3,
JIeHaTypaIys, KaYeCTBCHHBIC PEAKITUN Ha OSIKH.

IKCIEePUMEHTATbHBIC METObI M3YYEeHHUs BeLIECTB M X NPeBpaleHuit
Habmtonenue u onucaHue JEMOHCTPALIMOHHBIX OIBITOB: JeHAaTypauus OelKoB
IIPU HarpeBaHUHU, IIBETHHIE PEAKIIUU OEIJIKOB.

BbicokomosieKkyJisipHble COeTUHEHUSI

OCHOBHBIC TIOHATHUS XUMHU BBICOKOMOJIEKYJISIPHBIX COCIWHEHUN: MOHOMED,
OJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb MOJIMMEPHU3aIlii, CPEIHAS MOJISKYJISIpHAs Macca.
OcHOBHBIE METO/BI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSAMHEHUN — TOJMMEpU3ANNs U
MOJIMKOHICHCAITHSL.

IInacmmaccol  (nonusmuien, NOIUNPONUTLEH, NOJUSUHUIXIOPUO, NOIUCTUPOIL).
Hamypanvnoitti u cunmemuueckue xkayuyku (6ymaoueHosbvlil, XJ10pONpeHo8bill U
uzonpenosvlil). Bonoxkna: mamypanvueie (X10nox, wepcmv, WénK), UCKYCCMBEHHblE
(ayemammoe 80J0KHO, BUCKO3A), CUHRMemu4ecKue (Kanpox u 1aecam,).

11
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JKcNepUMEHTAbHbIE MeTO/Ibl H3YUeHHUs BEellleCTB U UX NMPeBpaleHuii
O3HakomiieHHEe ¢ 00pa3liaMyu TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMAacC,
Kay4yKOB.

MexnpeaMeTHbIe CBSA3H

Peanuzanuss MeXNpeIMETHBIX CBSI3€M MPU U3YYECHUH OPraHUYEeCKONM XHUMHUH
B 10 KJacce oCyIecTBIs€TCS Yepe3 UCTOIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAYUYHBIX
NOHATUH, TaK W TMOHATHM, SBISIONIMXCS CHUCTEMHBIMU JUISI OTACJIBbHBIX MPEIMETOB
€CTECTBEHHO-HAYYHOI'0 IIUKJIA.

OO0111ue ecTeCTBEHHO-HAYYHbIE IOHATHUS: SIBJIEHUE, HAYYHBIN (aKT, THIIOTE3a, 3aKOH,
TEOpHsl, aHallu3, CUHTE3, KiacCu(UKaIMs, NEPUOANYHOCTD, HAOIIOIEHUE, U3MEPEHUE,
HKCIIEPUMEHT, MOJICITUPOBAHHUE.

®dusuka: mMatepusi, SHEprusi, Macca, aToOM, JEKTPOH, MOJIEKYJa, SHEPTeTUUECKHI
YPOBEHb, BELIECTBO, TEJNO, OOBEM, arperaTHOE COCTOSHUE BEIIEeCTBa, (DU3UUECKUE
BEJIMUMHBI U €AMHUIIBI UX U3MEPEHMUSL.

buonorus: knerka, opraHuzMm, Ouocdepa, OOMEH BEUIECTB B OpraHusMe,
(doTOCHHTE3, OMOJIOTUYECKH aKTUBHBIE BelleCTBa (OEJIKH, YTIIEBObIL, )KUPbI, (DEPMEHTHI).

['eorpadust: MuHepanbl, TOpHbIE MOPOJbI, IOJE3HBIE HCKONAeMble, TOIUIMBO,
PECYPCBIL.

TexHomoTHA: MUIIEBBIE MPOIYKTHI, OCHOBBI PAIIMOHAIBHOTO MUTAHUS, MOIOIINE
CpEJICTBA, JICKAPCTBEHHBIE U KOCMETUUECKHUE MPENapaThl, MAaTEPUAIIbI U3 UCKYCCTBEHHBIX
Y CUHTETUYECKUX BOJIOKOH.

ININIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBnuBaeT TpeOOBaHUS K pe3yJIbTaTaM OCBOCHUS 00yJarOITUMUCS
mporpaMMm CpelIHero oOmmero o0pa3oBaHusi (JIMYHOCTHBIM, METANpPEIMETHBIM U
npeaMeTHbIM). HaydHo-MeToaudeckol OCHOBOM [jIsi  pa3pabOTKH  IIJIaHUPYEMBIX
pPE3ybTATOB OCBOEHUS MPOTPAMM CPEIHEro 001Iero o0pa3oBaHus SBISETCS CUCTEMHO-
JESTENbHOCTHBIN HOAXO/I.

B coorBeTrcTBMM C CUCTEMHO-AEATEIIBHOCTHBIM IIOAXOJAOM B  CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpeIMeTa «XUMUs» Ha YPOBHE CPEAHEro OOLIETro
o0Opa30BaHUs BBIJIEIICHBI CICAYIONINE COCTABIISIIOIITHUE:

OCO3HAaHME OOYYaIOUIMMHCS POCCUUCKOM TpaXKJaHCKOW HMACHTUYHOCTH —
TOTOBHOCTH K CAMOPa3BUTHIO, CAMOCTOSITEIbHOCTH U CAMOOIIPEAEIICHUIO;

HaJU4re MOTUBAIIUU K 00YUYCHHIO;

I[eJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOCKICHUN JMYHOCTH Ha OCHOBE
KITFOUEBBIX IIEHHOCTEW U UCTOPUUYECKHUX TPAJAUIIHI 0a30BOM HAYKHU XUMUH;

TOTOBHOCTh M CIOCOOHOCTh OOYYalOIIUXCSi PYKOBOACTBOBATHCSA B  CBOCH

ACATCIIbBHOCTU HCHHOCTHO-CMbBICJIOBBIMU YCTAHOBKAMU, ITPUCYITUMHA HCJ’IOCTHOﬁ CHUCTEMC
12
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XUMHUYECKOTro 00pa3oBaHMUs;

HAJIMYKE TPABOCO3HAHMS IKOJIOTHUECKON KYJIBTYPHI U CHOCOOHOCTH CTaBUTH IICITH
Y CTPOUTH KU3HEHHBIE TUIAHBI.

JIMYHOCTHBIE Pe3yJIbTaThl OCBOCHHS MPEAMeTa « XMMHUSD) JTOCTUTAIOTCS B CTUHCTBE
y4eOHON W BOCIHTATEIBFHOU JEATEIFHOCTH B COOTBETCTBHH C TYMAaHHCTHYECKUMH,
COIIMOKYJIbTYPHBIMH, JTyXOBHO-HPAaBCTBECHHBIMHU IICHHOCTSIMH M HJI€AJIAaMH POCCHICKOTO
IPaKIaHCKOTO OOIIEeCTBa, MPUHSATHIMU B OOIIECTBE HOPMAMHU U MPaBHJIAMH MOBEICHUS,
CIIOCOOCTBYIOIIMMHU TIPOLIECCaM CaMOTIO3HAHMSA, CAMOPA3BUTHA W HPAaBCTBEHHOTO
CTaHOBJICHUS INYHOCTH O0YYarOIIUXCSI.

JIMYHOCTHBIE ~ PE3yJlbTAaThl  OCBOCHHUS  MpeaMeTa  «XUMHS»  OTPaXKaroT
C()OPMHPOBAHHOCTh  OTBITA IMO3HABATCIBHOW W  TNPAKTUYECKOH  JEATEIBHOCTH
00y4Yaromuxcs Mo peann3alny NPUHITHIX B 001ECTBE IIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpaskIaHCKOT0 BOCIIMTAHUSA:

OCO3HAHMS OOYYAIOUIMMKCS CBOMX KOHCTUTYIIMOHHBIX MNpaB W 00A3aHHOCTEH,
YBa)KEHHUS K 3aKOHY M IIPABOIOPSIKY;

NPEACTABICHUS O COI[MATBHBIX HOPMAaxX U MpaBUIIaX MEKIMYHOCTHBIX OTHOIICHHM
B KOJUICKTHBE;

TOTOBHOCTH K COBMECTHOH TBOPYECKOW IEATEIBHOCTH NMPH CO3MaHUU YUIEOHBIX
IPOCKTOB, PEIICHHH yYeOHBIX W IMO3HABATEIbHBIX 3a]ad, BBITOJHCHHH XHMHYECKHX
9KCIIEPUMEHTOB;

CIIOCOOHOCTH MOHUMATh U TPUHUMATh MOTUBBI, HAMEPEHUSI, JIOTUKY U apTyMEHTHI
JPYTUX MPU aHAIN3E PA3JIUYHBIX BUIOB YYEOHOH JACSITEIBHOCTH;

2) MATPHOTHYECKOT0 BOCTIMTAHMS

IICHHOCTHOTO  OTHOIIEHWS K MCTOPHUYECKOMY W  HAy4YHOMY  HACJEIUIO
OTE€UYCCTBECHHOMN XUMUM;

YBOKEHUSI K TIPOIIECCY TBOpYECTBA B O00JacCTH TEOPUM U MPAKTHUYECKOTO
MIPUMEHEHHUSI XWMHWH, OCO3HAHUS TOTO, YTO JOCTHXKEHHS HAYKH €CTh pe3yJbTaT
JUTUTEIBHBIX HAOJI0ICHUH, KPOTIOTIUBBIX SKCIIEPUMEHTATBHBIX TTOMCKOB, MOCTOSIHHOTO
TpyJa YYEHBIX U IPAKTUKOB;

MHTEPECA M TO3HABATEIIBHBIX MOTHMBOB B MOJIYYCHUHM W MOCICIYIOIIEM aHAIIN3€
nH(pOpMaIH O IEPEIOBBIX JOCTHKEHUSIX COBPEMEHHON OTEYECTBEHHOM XUMMUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIUTAHUSI:

HPaBCTBEHHOT'O CO3HAHMS, TUUYECKOTO TTOBEACHUS;

CITIOCOOHOCTH OLICHMBATh CHUTYallUM, CBSI3aHHBIE C XUMHUUYECKUMHU SIBJICHUSIMH,
Y IPUHUMATh OCO3HAHHBIE PEIICHUS, OPUECHTUPYSACHh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI
1 LICHHOCTH,

TOTOBHOCTH OIIEHUBATh CBOE MOBEJACHUE U MOCTYIKU CBOUX TOBAPHUILIECH C MO3ULIHIA
HPABCTBEHHBIX U MPABOBLIX HOPM U OCO3HAHHE MOCIIEICTBUI ITUX MOCTYIKOB;

4) popMupoOBaHUSI KYJIbTYPbI 3I0POBb:
INOHMMaHUs LIEHHOCTEN 3/10pOBOT0 U 0€30MacHOro o0pasa *U3HU, HEOOXOAUMOCTH
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OTBETCTBEHHOTO OTHOIICHHUS K COOCTBEHHOMY (HU3NYECKOMY U TICHUXUYECKOMY
3JI0POBBIO;

coONroficHUs TpaBuUi Oe3omacHOro oOpallleHuss C BellecTBaMU B OBITY,
MIOBCEIHEBHOM KU3HU U B TPYJIOBOM JEATEIbHOCTH,

MMOHUMAaHUS [IEHHOCTH TPaBUJI WHANBUIYATBHOTO U KOJJIEKTUBHOTO O€301TacHOTO
MOBEICHUS B CUTYAITUSIX, YTPOXKAIOIINX 3I0POBBIO U KU3HU JIFOJIEH;

OCO3HAaHMsI TIOCJICACTBUHM W HENPUSTHS BPEIHBIX NPHUBLIYCK (yHOTpeOIeHUs
QJIKOT0JIs, HAPKOTUKOB, KYpEHU);

5) Tpy10BOro BOCHUTAHUA:

KOMMYHUKATUBHOM KOMIIETEHTHOCTH B Y4€OHO-UCCIIEI0BATEIbCKON JIEATETbHOCTH,
OOIIECTBEHHO MOJIE3HON, TBOPUECKON U JPYTUX BUIAX ACSITEIbHOCTH;

YCTAHOBKM Ha aKTUBHOE y4acCTHUE B PEIICHUM MPAKTUYECKUX 3a/1ady COIMATLHOMN
HaIpaBJICHHOCTHU (B paMKax CBOETO KJIAcCa, IIKOJIbI);

UHTEpeca K TMPAKTHUYECKOMY HM3yueHHI0 Tpodeccuit  pa3lIuyHOro  poja,
B TOM YHUCJIE HA OCHOBE ITPUMEHEHUS MTPEAMETHBIX 3HAHUI 110 XUMHUH;

YBAXKEHHUS K TPYLY, JHOJAM TPpyAa U pe3yiabTaTaM TPYAOBOU IESATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY UHIUBUIYIHLHON TPaeKTOpUHN 00pa3oBaHus,
Oynymieit mpodeccur W pean3allud COOCTBEHHBIX JKM3HEHHBIX IUJIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CHOCOOHOCTEM K XHMHUHU, HHTEPECOB U MOTpeOHOCTEH
o011IeCcTBA;

6) 7K0JIOrHYECKOr0 BOCIIMTAHHUS:

AKOJIOTMYECKU 11e71eCO00pa3HOTO OTHOIICHHS K TPUPOJie, KaK HUCTOYHUKY
CYILIECTBOBAHMS )KM3HH HA 3EMIIE;

MOHUMAHHS TJIOOAJTBHOTO XapakTepa HJKOJOTHYECKHX MpOOJIeM, BIUSHUS
AKOHOMMYECKHUX MPOILECCOB HA COCTOSIHUE MPUPOTHON U COLIMAIIBHOU CPEIbI;

OCO3HaHMSI HEOOXOAMMOCTH HCIIOJB30BAHUS JOCTHKEHUM XUMHH JJIS PEIICHUS
BOIIPOCOB PAIMOHAIBHOTO MPUPOAOTIOIB30BAHUS;

AKTUBHOTO HENPUATHSA JIEHMCTBUM, MPUHOCSIINX BPEI OKPYKAIOUIEH MPUPOTHOU
cpeie, YMEHHUsS MPOTHO3UPOBATh HEOJAroNpUsITHBIE HKOJOTHMUYECKHUE TOCJIEICTBUS
MPEANPUHUMAEMBIX JEUCTBUI U IPEAOTBPAILATH UX;

HaJIMYUSL PA3BUTOTO HKOJIOTMUYECKOTO MBIIUIICHUS, YKOJOTMYECKON KYJIbTYpHI,
ONBITA JEATEIBHOCTH JIKOJOTMYECKON HANPABICHHOCTH, YMEHUS PYKOBOICTBOBATHCS
MMHU B TI0O3HABATEIbHON, KOMMYHUKATUBHOW M COIIMAIIBHOW MPAKTHKE, CIIOCOOHOCTH U
YMEHUS aKTHBHO MPOTHUBOCTOATH UJICOJIOTHH XeMO(hoOHH;

7) HIEeHHOCTH HAYYHOTO MO3HAHMUSI:

c(hOpMHUPOBAHHOCTU MUPOBO33PEHHUSI, COOTBETCTBYIOILIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU M OOIIECTBEHHOMN MPAKTUKY;

MOHUMAaHUA creU(UKA XUMHUU KaK HayKd, OCO3HaHUS €€ poiu B (POPMHUPOBAHUU
pPallOHAJIIBHOIO HAy4YHOIO MBINUIEHUS, CO3JAaHUM LEJIOCTHOIO  IPEACTAaBICHUS
00 OKpY’KaloLIeM MUPE KaK O €IUHCTBE MPHUPOJBI U YEIOBEKA, B IO3HAHUU MPUPOTHBIX

3aKOHOMEPHOCTEHN U pelIeHuu Ipo0JieM COXpaHEeHHs PUPOIHOTO PAaBHOBECHS;
14
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yOEKIEHHOCTH B 0CO00M 3HAUMMOCTH XUMHH JJIsl COBPEMEHHOM LIUBUIIU3AIUU: B €€
I'YMAaHHCTHUYECKOW HAMpPaBICHHOCTH W BAaXKHOW pOJM B CO3JlaHUM HOBOM 0a3bl
MaTepUANTbHOU KYJIBTYPHI, PEHICHUU TI0OATBHBIX MPOOJEeM YCTOWYUBOTO Pa3BUTHS
YEeJI0BEYECTBA — CHIPhEBOM, SJHEPTETUUECKOM, TUIIEBON U IKOJIOTUUYECKOM 0€30MacHOCTH,
B Pa3BUTUH MEAMIIMHBI, 00ECIICUEHUU YCJIOBHM YCHEUIHOTO TpyAa M 3KOJOTUYECKH
KOM(OPTHOM KU3HU KaXkI0r0 YieHa O0IIeCcTBa;

€CTECTBEHHO-HAYYHOW TPaMOTHOCTH: MOHMMAHUSI CYIIHOCTH METOJOB MO3HAHWS,
UCIIOJB3YEMbIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh MOJIy4YaeMble
3HaHUS IS aHalii3a U OOBSICHEHUS SIBICHUNM OKPYXKAIOMIEr0 MHpPA U MPOUCXOASIINX
B HEM WM3MEHEHUH, YMEHHS JellaTb 0OOCHOBAHHBIC 3aKJIIOYEHHS Ha OCHOBE HAay4HBIX
($haKTOB U UMEIOIIMXCS JAHHBIX C IEbI0 MOJIYYSHHS TOCTOBEPHBIX BHIBOJIOB;

CITIOCOOHOCTH CaMOCTOSITEIbHO MCMOJb30BaTh XUMUUYECKUE 3HAHUS JJISI PELICHUS
po0sIeM B peasIbHbIX KU3HEHHBIX CUTYAIIUSX;

MHTEpEca K MO3HAHUIO U UCCIIEI0BATENbCKON ACSITEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pPa30BAHUIO U CaMOOOpPa30BaHMUIO,
K aKTUBHOMY IOJIYYEHHMIO HOBBIX 3HAHUW MO XUMHUH B COOTBETCTBUU C KU3HEHHBIMU
NOTPEOHOCTSIMU;

MHTEpeca K OCOOCHHOCTSAM TpyJa B pa3iMyHBIX cdepax npodeccrHoHaIbHOM
NeSATEIbHOCTH.

METAIIPEIMETHBIE PE3YJ/IBTATBI

MeranpeaMeTHbIE PE3yIbTaThl OCBOCHHS YUEOHOTO npeaMeTa « XUMUs» Ha YPOBHE
cpeaHero oo1ero 0opa3oBaHus BKIIIOYAIOT:

3HaYUMBIE VIS (dopMupoBaHus MHUPOBO33pEHUS oOyuaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOUIEHAYYHbIE TMOHATUSA, OTpaXarolue
LEJIOCTHOCTh HAYYHOW KapTUHBI MUPA U CHELU(PHUKY METOI0B TTO3HAHUSI, UCTIOIB3YEMBIX
B €CTECTBEHHBIX HayKax (Marepus, BEILECTBO, HEPIHs, SIBJIECHUE, IPOLECC, CUCTEMA,
Hay4HbIM (aKT, MPUHLUII, TUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHUs, HCCIIEIOBAHUE,
HaOJI0ICHUE, U3MEPEHHE, SKCIIEPUMEHT U JPYTHE);

yHHUBepCajbHble ydeOHble JedCcTBUS (TO3HABaTENbHbIE, KOMMYHHUKAaTHUBHBIC,
perynsiTuBHbIE), oOecneunBaromye GopmupoBaHue (GyHKIMOHATBHOW TPaMOTHOCTU U
COLIMaJIbHON KOMIETEHIIUH 00yYaromuXxcs;

CIIOCOOHOCTh OOYYaIOIMXCSl MCHOJb30BATh OCBOCHHBIE MEXAUCIUIUIMHAPHEIE,
MHUPOBO33pEHYECKUE 3HAHUS U YHUBEPCAJIbHbIE yUeOHbIE IEMCTBUS B TO3HABATEIILHON U
COLMAJIBHOMN ITPAKTHUKE.

MeranpeaMeTHbIE pe3yJIbTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIbHBIMU YUYEOHBIMU
N03HAaBaTEIbHBIMU, KOMMYHUKAaTUBHBIMU U PETYJISTUBHBIMU JICHCTBUSMHU.

ITo3naBaTe/ibHbIE YHHBEPCAJIbHbIE Y4eOHbIE TeHCTBUS
ba3oBble jioru4yeckue 1ecTBUA:
CaMOCTOSTENIbHO (hOPMYJIMPOBATh U aKTYaJIU3UPOBATh MPOOJIEMy, BCECTOPOHHE €€
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paccMaTpuBaTh;

ONPEAETATH LENU ACATEIbHOCTH, 3a/1aBas MapaMeTPbl U KPUTEPUU UX JTIOCTHKEHUS,
COOTHOCHUTD PE3YIbTATHI IECITEIBHOCTH C TOCTABICHHBIMHU LIEISIMU;

MCTI0JIb30BAaTh IPU OCBOCHUH 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHHS — BBIJICIISITh
XapakTepHbIC NMPU3HAKU IOHATUM M YCTAHABIMBATHh MX B3aWMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME TOHATHUS JIJIs1 0OBSICHEHUSI OTJSIbHBIX ()aKTOB U SIBJICHUI;

BBIOMpaTh OCHOBAHUS W KPUTEPUM JJIs KIACCU(PHUKAIIMU BEIISCTB U XUMHUYECKUX
peaKLuii;

YCTaHaBJIUBATh MIPUYUHHO-CJICACTBEHHBIEC CBSI3H MEXKIYy  HM3y4aeMbIMHU
SIBIICHUSIMU,

CTPOMTH JIOTUUECKUE paCCyXJeHUs (MHAYKTHUBHBIC, JICIYKTUBHbBIC, 10 aHAJIOTHUN),
BBISIBJISITh  3aKOHOMEPHOCTH UM IPOTHUBOPEYMST B PACCMATPHUBAEMBIX  SIBJICHUSX,
bopMyIMPOBATH BBIBOBI U 3aKJIIOUCHUS;

IIPUMEHATh B IMPOILECCE TMO3HAHUA, HCIIOJIb3YEMbIE B XHUMHHM CHUMBOJIMYECKHE
(3HAKOBBIE) MOJICIIH, TPEOOPA30BHIBATH MOJICIIBHBIC MPEICTABICHUS — XMMUYSCKHUM 3HAK
(cuMBOJI) SJEeMeHTa, XuMuueckas ¢Gopmylsia, ypaBHEHHE XUMHUYECKOM peakiuu —
IIPHU PEIICHUH YIEOHBIX MO3HABATEIHHBIX M MPAKTUUCCKHUX 33J1a4, MPUMEHSTh Ha3BaHHbBIC
MOJICIIBHBIE MPEACTABICHUSA [ BBISBICHUS XapaKTEPHBIX MPU3HAKOB H3Y4YaEMBIX
BEIIECTB U XUMUYECKUX PEAKLINH.

ba3oBble ucciieroBarebCKue 1eHCTBUSA:
BJIaJIETh OCHOBAMH METOJ0B HAYYHOTO O3HAHUS BEIIECTB U XUMHYECKUX PEAKIIU;
dbopMyTUpOBaTh 1M U 33Ja4M WCCIIEAOBAHMS, UCIIOJIB30BATh MMOCTABICHHBIE U
CaMOCTOSITENILHO C(HOPMYIMPOBAHHBIE BOMPOCHI B KAU€CTBE MHCTPYMEHTA MMO3HAHUS U
OCHOBBI 11 (DOPMUPOBAHMS THUIIOTE3bI MO MPOBEPKE MPABUILHOCTH BBICKA3bIBAEMBIX
CYKJICHUU;

BJIQZICTh HABBIKAMH CAMOCTOSITENILHOTO TNIAHUPOBAHUS U ITPOBEACHUS YYCHUYECKUX
HKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHUsA HaOIIOJaTh 3a XOJOM Tpollecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3ysbTaT, (HopMyiaHpoBaTh O0O0OOIIECHUS U
BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTU pPE3yJAbTATOB MCCIEAOBAHUS, COCTABIIATH
00OCHOBaHHBIN OTYET O MPOJEITAHHON paboTe;

pUOOpETaTh OMBIT YYCHUUYECKOU UCCIICIOBATEIILCKON U MMPOEKTHON JIEATEIIbHOCTH,
MPOSIBJISITH CIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIBHOMY TIOUCKY METOJIOB PEIICHUS
MPAKTUYECKUX 3a]1a4, IPUMEHECHUIO PA3JIMYHBIX METOOB ITO3HAHUA.

Patora ¢ undopmanueii:

OPUEHTUPOBATLCA B PA3IUYHBIX MCTOYHHUKAX WHOOpManuu (Hay4dHO-MOIMYyJIsIpHAas
JUTEpaTypa XUMUYECKOTO COJAEpIKaHUs, CIPaBOYHbBIE MOCOoOus, pecypchl MHTepHeTa),
aHaJU3UPOBaTh MH(MOOPMALIMIO PA3IMYHBIX BUAOB M (OPM MPEICTABICHUS, KPUTHUECKU
OLICHUBATh €€ JOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTH;

dbopMyIMpOBaTh 3aMPOCHl U MPUMEHSTH Pa3IMYHbIE METObI MPU TTOMCKE U OTOOpE
uH(popMaIuu, He0OXOIUMO JIJIs1 BRITIOJIHEHUS YICOHBIX 3a7a9 ONPEIeIEHHOTO THIA,

mpuoOpeTaTh  OMBIT  HWCIHOJIB30BaHUS  WH(OPMAITMOHHO-KOMMYHHKATHBHBIX
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TEXHOJOTHH U Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMpATh ONTUMAIBbHYIO (OpMY MpeacTaBiIeHUs WHGOpMAIUU
(cxembl, TpaduKH, AUarpaMmbl, TaOJIHUIIBI, PUCYHKH U JIPYTHE);

MCIIOJIb30BaTh HAY4YHBIN S3BIK B KayeCTBE CPENCTBA MpHU pabOTe C XUMHUYECKOM
uHbOpMaIueit: MPUMEHITh MEXKIIpeIMETHbIE ((pr3nueckre u MaTeMaTUIeCcKue) 3HaKu U
CUMBOJIBI, (hOpMYIIbI, a00pEeBUATYPbI, HOMEHKIIATYPY;

UCNOJb30BaTh M IPeoOpa3oBbIBaTh  3HAKOBO-CUMBOJIMYECKHE  CPEICTBA
HArJITHOCTH.

KomMMmyHuKaTHBHBIE YHUBEpPCAJbHbIE yUeOHbIEe JeiiCTBUS:

3aJaBaTh BOIIPOCHI MO CYILIECTBY OOCYXKJaeMoW TeMbl B XOJA€ JAuaora
W/WIM  TUCKYCCHM, BBICKa3blBaTh UAEH, (OPMYyIHMpOBaTH CBOM IPEAJIOKEHUS
OTHOCUTEJIBHO BBIITOJIHEHUS IPEJIOKEHHOM 3324y,

BBICTYIIaTh C IIPE3CHTALMEW pPEe3yJbTaTOB IIO3HABATEIBHOM JIEATEIBHOCTH,
IIOJIyYCHHBIX CaMOCTOSATENIBHO WM COBMECTHO CO CBEPCTHMKAMU IIPU BBIIIOJHEHHUH
XUMHUYECKOTO JKCIEPUMEHTAa, MPaKTUYECKOW padoThl MO HCCIEIOBAHUIO CBOMCTB
U3y4aeMbIX BEILECTB, PeAlM3alid y4eOHOro IpoeKTa U (HOPMYIMPOBATH BBIBOJBI
II0 pe3ysbTaTaM IPOBEAEHHBIX HCCIEAOBAHUN ITYTEM COIVIACOBAHUS MO3ULIMHA B XOZE
0OCyKJeHHsI 1 0OMEHAa MHEHUSIMHU.

PerynsitTuBHble YHHBEpPCaJbHbIE y4eOHbIEe JeHCTBUSA

CaMOCTOSTENIbHO IUTAHUPOBAaTh M OCYIIECTBJISITH CBOIO  IMO3HABATENIBHYIO
JeSTENIbHOCTh, oOmpeneisiss e€ Ueadm ¢ 3aJadd, KOHTPOJHpPOBaTh W 1O Mepe
HE0OXOIMMOCTH KOPPEKTUPOBATH MPEAJIaraeMbIil alTOPUTM JICUCTBHI MPU BHITIOJTHEHUU
y4eOHBIX M HCCIIEIOBATEIbCKUX 3aJ1ay, BEIOUpaTh Hanbosee 3(hPeKTUBHBIN CITOCOO UX
pEIIeHMS ¢ YIETOM MMOTYUYSHUST HOBBIX 3HAHMH O BEIIECTBAX U XUMHYCCKUX PEAKIIHSIX;

OCYIIECTBIISITh CAMOKOHTPOJb CBOEH JEATEIHPHOCTH HA OCHOBE CaMOaHalIn3a U
CaMOOILICHKH.

HPEAMETHBIE PE3YJIbTATbBI
10 KITACC

IIpeameTHbIE PE3yNbTAaThl OCBOEHUSA Kypca «OpraHudeckass XHMHsD) OTPaXkKaroT:

c(hOpMHUPOBAHHOCTD MPEJCTABICHUN O XUMUUYECKOW COCTABIISIIOIIECH €CTECTBEHHO-
HAYYHOU KapTUHBI MUPA, POJIM XUMHUH B MO3HAHUU SIBJICHUN TPUPO/IbI, B GOPMUPOBAHUU
MBIIUICHUS U KyJIbTYPhl JIMYHOCTH, €€ (DYHKIIMOHAIbHON IPaMOTHOCTH, HEOOXOIUMOMN
JUISL pEIICHUs MPaKTUYECKHX 3a7ad M SKOJOTMYEeCKHM OOOCHOBAaHHOIO OTHOIICHHUS
K CBOEMY 3JI0POBBIO U IPUPOAHOU CpPEJIE;

BJIaJICHUE CUCTEMON XUMUYECKUX 3HAHUMN, KOTOPast BKIIFOYAET: OCHOBOIIOJIAratoIne
HNOHATHUA (XUMHUYECKUU 3JIEMEHT, aTOM, JJIEKTPOHHas 000JO0YKa aToMa, MOJIEKYJa,
BaJIEHTHOCTb, AJIEKTPOOTPUIIATEIbHOCTh, XUMHUYECKas CBSA3b, CTPYKTypHas (dopmyia
(pa3BépHyTast U COKpauiéHHasi), MOJIb, MOJISIPHAS. Macca, MOJISIPHBIN 00bEM, YTIIepOIHBIHI
cKeneT, GyHKIMOHAIbHAs TPpyIa, paauKall, U30MEpusi, U30Mepbl, TOMOJIOTUYECKUH Psi,
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TOMOJIOTH, YTJEBOJAOPOJbI, KHCIOPOA M a30TCOAEpkKALIME COCOUHEHHs, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJIEKYJISIPHBIE COCAMHEHUS); TEOPUU U 3aKOHBI
(Teopust ctpoeHust opranndeckux BeniecTB A.M. ByTiiepoBa, 3aKOH COXpaHEHHsI MacChl
BEILECTB); 3aKOHOMEPHOCTH, CHMBOJIMYECKUMN SI3bIK XUMHUH; MUPOBO33PEHUYECKNE 3HAHUS,
Jekalme B OCHOBE IMOHUMAaHUSA MPUYMHHOCTU M CUCTEMHOCTU XMUMHUYECKHUX SIBJIICHHM,
dakToNoTUYECKUE CBEIEHUS O CBOMCTBAaX, COCTaBe, IMOJYYEHUH U Oe30macHOM
UCIIOJIb30BAaHUU BAXKHEHIIMX OPraHMYECKUX BEHIECTB B OBITY M MIPAKTUYECKON
NEATEIIbHOCTH YEJIOBEKa;

chOpPMUPOBAHHOCTh YMEHUU BBIABIATH XapaKTepHBIE MPU3HAKK TOHATHUH,
YCTAaHABIMBAaTh MX B3aWMOCBA3b, MCIIOJB30BaTh COOTBETCTBYIOLIWE  ITOHATHS
IIPY OIIMCAHUH COCTaBa, CTPOCHHMS U IIPEBPALCHUN OPTAaHUYECKUX COCAUHEHNN;

c()OPMHUPOBAHHOCTh ~ YMEHHMM  HUCIOJNB30BAaTh  XHUMHYECKYID  CHMBOJIUKY
JUISL COCTaBJIEHUSI MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON ) (hopmMy
OpPraHUYECKUX BEUIECTB M YPABHEHUN XMMHYECKUX PEAKLUMMN, U3rOTABIMBATH MOJACIIN
MOJIEKYJl OpPraHMYECKMX BEIIECTB I WUIIOCTPAIMM HMX XUMHYECKOTO M
IIPOCTPAHCTBEHHOI'O CTPOCHMS;

c()OPMUPOBAHHOCTh YMEHUW YCTAaHaBIMBAThb MNPUHAMIECKHOCTh H3YUYEHHBIX
OpPraHUYECKUX BEILIECTB [0 UX COCTaBY U CTPOCHUIO K ONPEIEIEHHOMY KIIAacCy/TpyIne

coeMHEeHU  (YIJIEBOJOPOMABI, KHUCIOPOA M  a30TCOJEpKalllue  COSTUHEHUS,
BBICOKOMOJICKYJIAPHbIE COCAMHEHHUsI), JaBaTh MM Ha3BaHMUsS IO CHCTEMaTUYECKOU
nomenkiatype ([UPAC), a Takke NPUBOAWTH TPUBHAIbHBIE HA3BaHUS OTIEIBHBIX
OpPraHUYeCKUX BEIIECTB (ITUJICH, MPOIUJICH, alleTUJICH, TUJICHTJIMKOJb, TIUIEPUH, (heHOI,
dbopmanpaeru, anetranbIerul, MypaBbuHas KHCJIOTa, YKCYyCHasi KHUCJIOTa, OJICMHOBAs
KHCIIOTa, CTEAPUHOBAsI KHCIIOTA, TITI0K03a, GPYKTO3a, KpaxMal, IeJUTI0103a, TIUIUH);

c(hOpPMHUPOBAHHOCTh YMEHHUSI OTIPENIETISATH BUIbI XUMHUYECKOM CBSI3U B OPTaHUYECKHUX
COEJIMHEHHUSX (OJIMHAPHBIE U KPATHBIE);

cOOPMUPOBAHHOCTh YMEHHUS MPUMEHSATH TIOJIOKEHUSI TEOPUM  CTPOCHHUS
oprannueckux BemecTB A.M. BbytiepoBa mjisi 0O0bsICHEHUS] 3aBUCUMOCTH CBOWMCTB
BEILIECTB OT UX COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHHS MACChI BEILIECTB;

c(hOpMHUPOBAHHOCTh YMEHUHN XapaKTepU30BaTh COCTaB, CTpOeHUE, (Pu3nueckue u
XUMHUYECKUE CBOWMCTBA TUIIUYHBIX MPEACTABUTENECH PA3IMYHBIX KJIACCOB OPTaHHMYECKUX
BeIlIECTB (METaH, dTaH, dTWJICH, MPOIWICH, aleTuiieH, Oytaauen-1,3, MeTriOyTaaueH-
1,3, OGeH30)1, METaHOJ, AITAHOJ, ATWICHIJIMKOJIb, TIWIEPUH, (EHOJN, aleTalbIeruI,
MypaBbHHasi U YKCYCHasl KUCIOTBI, TJIFOKO3a, Kpaxmal, LeJUII0JI03a, aMUHOYKCYCHas
KHCJIOTa), WUTIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXKJIY HHUMH YpPaBHEHUSIMHU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINI C UCIIOIB30BAaHUEM CTPYKTYPHBIX (hopMyIT;

c(hOPMHUPOBAHHOCTh YMEHHSI XapaKTEPU30BaTh HMCTOYHHKU YTJIEBOJIOPOJIHOTO
ChIpbs (HE(QTh, MPUPOIHBIA Ta3, yrojib), CIOCOOBI MX MEPEePadOTKH W MPAKTHUECKOE
MIPUMEHEHHUE TIPOIYKTOB MEpepadOTKH;

c(hOpMHUPOBAHHOCTH YMEHUN POBOAUTH BHIYUCIICHHS 110 XUMUYECKUM YPAaBHEHUSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOAHOTO BEUIECTBA WM MPOJAYKTa PEAKIHH IO
U3BECTHBIM Macce, OOBEMY, KOJIMYECTBY OJHOTO W3 WCXOJHBIX  BEIIECTB
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WJIU TIPOJIYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh YMEHUW BIIAJIETh CHCTEMOW 3HAHWW OO0 OCHOBHBIX METOJAX
HAay4YHOTO MMO3HAHUs, HUCIOJIb3YEMBIX B XUMHUH MPU U3YUYEHUU BEUIECTB U XMMUYECKHUX
sBJICHUA (HAOJIONCHHUE, W3MEPEHHE, DKCIICPUMEHT, MOJCITUPOBAHKE), HCIOJIb30BATh
CUCTEMHBIC XUMHUYECKUE 3HAHUS JUUIA NPUHATHS PEUICHUA B KOHKPETHBIX JKU3HEHHBIX
CUTYyalUsX, CBSI3aHHBIX C BEIIECTBAMHU U UX IPUMEHEHUEM;

c(hOpMHUPOBAHHOCTh, YMEHUW COONIOAATh TIpaBWiIa IIOJIB30BAHMS XUMHUYECKOU
NOCyJ10i U 1abopaTOpHBIM 000PYI0OBAaHUEM, A TAKXKE MPAaBUIIa OOpAIlIEHUs C BEIIECTBAMU
B COOTBETCTBUHU C MHCTPYKIIMSMU IO BBITOJIHEHUIO JTAOOPATOPHBIX XUMHUUECKUX OIBITOB;

cOPMHUPOBAHHOCTh ~ YMEHWM  IUIAHUPOBATh W BBINIOJNHATH  XUMHYECKUN
HKCIIEPUMEHT (TPEBpaIlEHUs] OPraHUYECKUX BEIIECTB MPU HArpeBaHUM, IMOIY4YEHUE
STUJICHA W HM3YYEHHUE €r0 CBOWCTB, KAYECTBEHHBIE PEAKI[MM OPTraHUYECKUX BEILECTB,
JeHaTypanus OeIKOB MpU HAarpeBaHWU, I[BETHBIE peakiMu OETKOB) B COOTBETCTBUU
C TIpaBUJIaMU TEXHUKHU O0€30MacHOCTU MpU OOPAIlEHUH C BEIIECTBAMH U JTAOOPATOPHBIM
o0opynoBaHUEM, MPEJCTABISTh PE3YJbTaThl XMUMHUYECKOrO HJKCIIEpUMEHTa B (opme
3aMKiCH YPaBHEHUN COOTBETCTBYIOIIUX PEAKIUi U (POPMYIUPOBATH BHIBOJBI HA OCHOBE
ATUX PE3YJIbTATOB;

c(hOPMHUPOBAHHOCTh ~ yMEHUW  KPUTUUECKH  AHAIM3UPOBATH  XMUMHUYECKYIO
nH(poOpMaIuio, MoIy4YaeMyro U3 pa3HbIX HCTOYHUKOB (CpeIcTBa MAacCOBOM MH(MOPMAIINH,
HHTEepHET U IpyTHX);

c(hOpMHUPOBAHHOCTH YMEHUH COOJIIOAAThH MTPaBUIia SKOJOTHUECKH 11€J1IeCO00pa3HOTo
MOBEJICHHS B OBITY W TPYJOBOM JIEATEIBHOCTH B IEJISAX COXPaHEHUS CBOETO 370POBbS U
OKPY’KAIOIIEH IPUPOJHOM CpPEIbI, OCO3HABATHh OMACHOCTHh BO3JICMCTBUS Ha JKUBBIC
OpTaHU3Mbl OTIPEICIIEHHBIX OPTAaHUYECKUX BEIIECTB, MIOHMMas cMbIC noka3arens [1IK,
MOSICHSAThL Ha TpUMEpax CIOCOObl YMEHBIIEHUS W MPEJOTBpAIIEHUS HUX BPEIHOIO
BO3JCHCTBHUS HA OPTAHU3M YEJIOBEKA;

JUIE  O0ydJaroIIuXcsl ¢ OrpaHWYEHHBIMU BO3MOXKHOCTSIMH 3I0pPOBbS: YMCHHE
MPUMCHIThL 3HAaHUS OO0 OCHOBHBIX JOCTYIHBIX METOJAX II03HAHWUS BEIISCTB U
XUMHUYECKUX SBJICHUI;

JUIS CIETIBIX M CIA0OBHAAIIMX OOYYaIOIIUXCS: YMEHHE MCIOJIb30BaTh pelibe(hHO
TOYEUHYI0 cucTeMy o0o3HaueHuit JI. bpaiins s 3anucu xumudeckux Gpopmyi.
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10 KJIACC
HanmenoBanue
Ne KomuectBo OCHOBHBIE BUIIBI 1€ATEIHLHOCTH
pa3aenoB U TEM IIporpaMmHoOe coziepKaHue
n/m 4acoB 00yYaronmxcs
y4eOHOTO MpeaMeTa
Pa3nen 1. Teopernueckue 0CHOBbI OPraHMYeCKO XUMHH
1.1 | Ilpeamer 3 IIpenmeT opraHu4eCKOM XMMHUU: PackpbIBaTh CMBICI H3y4aEeMbIX
OpraHUYECKON XUMUHU. €€ BO3HUKHOBEHHE, PA3BUTHE U MOHATUM (BBISBJISATH UX XapaKTEPHBIC
Teopus ctpoeHust 3HA4YCHUE B MOJYYCHUU HOBBIX BEILIECTB MIPU3HAKH ), YCTAHABIUBATH UX
OpTraHUYECKUX 1 MatepuaioB. Teopus cTpoeHus B3alUMOCBS3b.
COCJTMHECHUN OPTraHUYECKUX COCTUHECHUIN [IpuMEHATH NONOKEHUS TEOPUHU

A.M. Bytnepona

A.M. bytnepoBa, €€ OCHOBHbIE
nosioxkenusi. CTpyKTypHbI€ (hOPMYJIBI
OpraHu4ecKux BeulecTs. ['omonorus,
n3oMepust. XUMHUYECKas! CBSA3b

B OPTAaHUYECKUX COCAUHECHUSX: KPATHBIC
CBSI3H, G- U T-CBSI3H.

[IpeacraBnenue o KiraccupuKauuu
oprann4eckux semects. Homenknarypa
OPTaHUYECKUX COCAUHCHUHN
(cucTeMatrueckas) U TpUBHAIbHbBIC
HA3BaHUS BAKHEUIINX ITPEICTABUTEIIEH
KJIACCOB OPTaHMYECKUX BEIIECTB.
JKCNePUMEHTAIbHbIE METOAbI
U3yYeHHS BeleCTB U UX NpeBpallleHuii:

CTPOEHUSI OPraHU4YECKUX BELIECTB

A. M. byTtnepoBa it 00bSICHEHUS
3aBUCUMOCTH CBOWCTB BELIECTB OT UX
COCTaBa U CTPOECHUS.

Hcnonb30BaTh XUMAYECKYO CUMBOJIUKY
JUTS1 COCTaBJICHUS] MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (Pa3BEPHYTOM,
COKpaIéHHOM ) PopMyIT OPraHUIECKUX
BELIECTB.

Onpenensatb BUJbI XUMUYECKOH CBSI3U
(oxuMHaApHBIE, KPATHBIE) B OPTaHUYECKUX
COEJIMHEHUSIX.

PackpbIBaTh poJib OpraHU4E€CKON XUMUU
B IPUPOJIE, XaPAKTEPU30BATh €€
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e JleMOHCTpauu:

— O3HaKOMJIEHHE ¢ 00pa3IamMu
OpPraHUYECKUX BEIIECTB U MaTepUaIaMu
Ha MX OCHOBE;

— OTIBITHI 10 MTPEBPAICHUIO
OpPraHUYECKUX BEIICCTB PU HarpeBaHUU
(rutaBieHue, 0OyTIMBaHUE U TOPEHUE).

e JlaGopaTopHbIE ONBITHI:

— MOJICTTUPOBAHUE MOJICKY T
OpPTaHUYECKUX BEIIECTB

3HAYEHHUE B )KU3HU YEJIOBEKA,
WJUTFOCTPUPOBATH CBSI3b C APYTUMHU
HayKaMH.

HabiroaTe 1 onucsiBaTh
J€EMOHCTPALIMOHHBIE OMBITHI; TPOBOIUTH
Y OIKCHIBATh JJAOOPATOPHBIE OIBITHI U
MPaKTUYECKUE PabOTHI

Hroro no pazgeny

Pa3nen 2. YrieBoaopoabl

2.1 | [lpenenbHbIe
YTIEBOIOPOABI —
aITKaHBI

AJIKaHBI: COCTaB U CTPOECHHUE,
TOMOJIOTHYECKHM psiA. MeTaH 1 3TaH —
MPOCTEUINE MPEACTABUTENH ATKAHOB!
COCTaB, XUMUYECKOE CTPOCHHUE,
buznyeckrue 1 XuMHU4YEeCKIe CBOMCTBA
(peaxkuuu 3aMeIeHHs U TOPEHUs),
HaXOXKJEHUE B IPUPOJE, TOTYUYEHUE U
MpUMEHEHNE

2.2 | HenpenenpHbie
YTJIEBOJIOPOIbL:
AJIKEHBI, aJIKa/INEHBI,
AJTKUHBI

AJIKEHBI: COCTaB M CTPOCHUE,
TOMOJIOTUYECKUH PsiA. DTHIIEH —
MIPOCTEUILINH ITPEICTABUTEND AJIKEHOB:
COCTaB, XMMUYECKOE CTPOCHHUE,
duznyeckue 1 XuMU4YEeCKIe CBOMCTBA
(peakuuu ruIpUpOBaHMUs,
raJIOT€HUPOBAHUSA, THpATALINH,

PackpbIBaTh CMBICIT U3yUYaeMbIX
MOHSTUH (BBISIBIISITh KX XapaKTEPHBIC
MPU3HAKH ), YCTAHABJIUBATh UX
B3aMMOCBS3b, HCII0JIb30BATh
COOTBETCTBYIOIINE MOHSATHUS

MPU OITMCAHUU COCTaBa, CTPOCHUS U
MIPEBPALIEHUN OPraHUYECKUX
COCIUHCHUM.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUISL COCTABJICHHSI MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIl€HHOM ) (hOpMyJT OpraHUYECKUX
BELIECTB.

YcranaBauBaTh NPUHAMJIEKHOCTD
BEILECTB K OIPEACIICHHOMY KJIacCy
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OKHUCIICHHUS U TIOJTUMEPU3ALIUN )
Hax0JICHUE B IPUPOJIC, TOTYUCHHUE U
MIPYMEHEHUE.

Ankaauensl: Oytaauen-1,3 u
MeTwiOyTaaueH- 1,3, xumuueckoe
CTPOEHHUE, peaKIUs NOJIMMEpPU3aLINH,
pUMEHEHUE (1151 CUHTE3a
MPUPOTHOTO U CHHTETUYECKOTO
KaydyKa U Pe3HUHBI).

AJIKHHBI: COCTaB M OCOOCHHOCTH
CTPOCHHUS, TOMOJIOTUYECKUH PsiJ.
ANETUJIEH — MPOCTEUIITUI
MPEJICTABUTEIb AJIKUHOB: COCTAB,
XUMHUUYECKOE CTpOCHUE, PU3NUecKue u
XUMHYECKUE CBOMCTBA (peaKiuu
TUAPUPOBAHUS, TAJIOTEHUPOBAHUSI,
TUJpaTali TOPEHUS ), HAXOXKICHUE

B IIPUPO/IEC, TTOTYyUYCHUE U IPUMEHEHHUE

2.3

ApomaTuyeckue
YTIIEBOIOPObI

ApeHbI: O€H30JI U TOIYOJI, COCTaB,
XUMHUYECKOE CTPOCHUE MOJICKYJI,
(bU3UYECKUE U XUMHYECKHUE CBONCTBA
(peakiuy rajJoreHupoOBaHUs U
HUTPOBAHMS), IOTyUYEHUE

1 IpuMeHeHne. BiausHaue 6en3ona

Ha OpraHu3M 4ejoBeka. [ eHeTudyeckas
CBSI3b YIJIEBOIOPOJIOB

YIJIEBOJIOPOJIOB 10 COCTaBY U
CTPOCHUIO, HAa3bIBATh UX

110 CUCTEMaTUYECKON HOMEHKIIATyPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJICJIbHBIX MIPEACTABUTEIICH
YIJIEBOJIOPOOB.

OnpenensTe BUIbI XUMUYECKOM CBS3U
B MOJIEKYJIaX yTJIEBOJAOPO/IOB;
XapaKTepru30BaTh 3aBUCUMOCTh
PEaKIMOHHOM CITIOCOOHOCTH
YIJIEBOJIOPOIOB OT KPAaTHOCTH
KOBAJICHTHOM CBSI3H.
XapakTepu30BaTh COCTaB, CTPOCHHUE,
npuMeHeHue, GU3nIecKue u
XUMHYECKHNE CBOMCTBA, BAXKHCHUIITHE
CITOCOOBI TTOTYUYCHHS TUITHYHBIX
MPEJCTABUTENICH Pa3INUHbBIX KJIACCOB
YIJIEBOJIOPOJIOB (METaHa, dTaHa,
ATUJICHA, alleTHIIeHa, OyTaaueHa -1,3,
OeH30J1a, TOJIyO0J1a).

BbISIBISITE TEHETUYECKYIO CBSI3b MEXKTY
YIJIEBOJIOPOIAMH U TIOATBEPKAATh €€
HaJIMuue ypaBHEHUSIMU
COOTBETCTBYIOIINX XUMHUECKUX
pEaKIMi C UCITOJIb30BaHUEM

CTPYKTYPHBIX (hOpMYJI.

22



®denepanbHas paboyas nporpamma | Xumust. 10—-11 kinaccel (0a30BbIl YPOBEHB)

2.4

[Ipupoaubie
UCTOYHUKH
YTJIEBOJIOPOIOB U UX
nepepadoTKa

[Tpuponanslii ra3. [lomyTHbie HEPTAHbBIE
ra3el. Hed T 1 €€ mpoucxoxaeHue.
Crnioco0bl epepaboTku HeTH:
MEPEroHKa, KPEKUHT (TEPMUYECKUM,
Katanmutudeckuid). [TpoayKTel
nepepadoTKu HEPTH, UX TPUMEHEHHUE
B MPOMBIIIVICHHOCTH U B OBITY.
KameHHBI yrosb 1 IpOIyKTHI €T0
nepepadoTKH.

JIKCIEPUMEHTAIbHbIE METObI
HU3yYCHUS BelIeCTB

U MX NIpeBPalleHMIi:

e J[emoHCTpaIuu:

— xoutekiun «HepTb» u «YTomaby;

— Buaeo(dparmeHT «Bynkanuzamus
PE3UHBI.

e JlaGopaTopHBIEC OMBITHI:

— KayeCTBEHHOE OIPEIECIICHNE YIJIEpOaa
Y BOAOPOJAa B OPraHUYECKUX BEIIECTBAX;
— O3HAKOMJICHHE C 00pa3IamMu
MJ1aCTMAcC, KayqyKOB U PE3UHBI;

— MOJIETUPOBAHUE MOJIEKY I
YIJIEBOJOPO/IOB U
raJIOr€HOMPON3BOTHBIX.

o [IpakTrueckue paboThI:

Ne 1. TTonydenuie sTuIeHA U U3yUYCHHE
€ro CBOUCTB.

XapakTepu3oBaTh HCTOYHUKHU
YIJIEBOJIOPOJTHOTO CHIPbsI (HEDTh,
MPUPOIHBINA ra3, yroyb), CIOCOObI UX
nepepaboTKU U MPAKTUYECKOE
MPUMEHEHUE TI0JTy4aeMbIX MPOAYKTOB.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbBIE
METO/IbI TO3HAHUS — TPOBEICHHE,
HAOJII0/IEHUE U OIUCAHUE XUMHUECKOTO
IKCIIepUMeHTa (1a00paTOPHBIE OTBITHI U
IpaKTHYeCKue paboThl).

CnenoBaTh mpaBuiiaM 6€30MacHON
paboThI B J1abOpaTopuu

IIPU UCIIOJIb30BAHUU XUMHUYECKOM
NoCybl ¥ 000PYyIOBaHUS, a TAKXKE
npaBuiiaM oOpallleHus C BelleCTBaMU

B COOTBETCTBUU C UHCTPYKLUSIMHU
BBITIOJTHEHMSI JTAOOPATOPHBIX OTIHITOB U
MPAKTUYECKHUX padoT M0 MOJIYYEHUIO U
U3YYCHUIO OPTaHUYECKHUX BEIECTB.
[IpencraBasTs pe3yiabTaThl
HKCIIEpUMEHTa B (hopMe 3aIncu
YPaBHEHUU COOTBETCTBYIOLIMX PEAKLIMI
U JIeTIaTh BHIBOJBI HA UX OCHOBE.
[TpoBOANTH BBIUMCIICHUS

JUTSL ONIPEICIICHNS MOJIEKYJISIPHOM
(bopMyJbl OPraHUYECKOro BEIleCTBa,
M0 YPaBHEHUIO XUMUYECKON PEaKIIUU.
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e Pacuérnble 3amaun:

— OIIpEJETICHNE MOJIEKYJIIIPHON
(opMyJIbI OPraHUYECKOTO BELIECTBA

II0 MaCCOBBIM JIOJISIM aTOMOB
XUMHAYECKUX DIIEMEHTOB;

— Pacy€Thl 10 YPaBHEHUIO XMMHUYECKOU
peakuuu

CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYIIECTBIISAATH CBOIO TIO3HABATENIBHYIO
NeSITETbHOCTD; IPUHUMATh aKTHUBHOE
ydacTue B TPYMIOBOM yueOHOi
JeSITeIbHOCTH

Hroro no pazgeny

13

Pa3znen 3. Kuciopoacoaep:ka

IHUE OPraHu4Ye€CKUuEC COCIUHCHUHA

3.1

Crouprsl. DeHon

3

IIpenenbHbIE OTHOATOMHBIEC CITUPTHI:
METaHOJI ¥ 3TAHOJ, XUMHYECKOE
CTpOeHHE, PU3NIECKUE K XUMUYECKUE
CBOMCTBA (peaKyu ¢ aKTUBHBIMU
MeTaJlJIaMU, TaJIOT€HOBOIOPOJIaMH,
ropeHue), npuMeHenre. Bogopoanas
CBsI3b. DU3HOJIOTHYECKOE JCHCTBHUE
METaHOJIa ¥ ATaHOJIa Ha OPraHu3M
YyeJIOBEKa.

MHOroaToMHbI€ CHUPTHI: ATUICHTJIUKOJIb
Y TJIULEPUH, XUMUYECKOEe CTPOCHHE,
dbuznyecKre 1 XUMUYECKUE CBONCTBA
(B3auMOI€MCTBHE CO MIETOYHBIMU
MeTaJlIaMH1, Ka4eCTBEHHAs pEaKIIUs
Ha MHOTOATOMHBIE CITUPTHI).
duznogornyeckoe aercTBUe

Ha OpraHu3sMm uesioBeka. [I[pumMenenue
[JIMIIEPUHA U ATHUJICHTIIUKOJIS.

PackppIBaTh CMBICIT NU3Y4aeMbIX
MOHATUM (BBISIBIIATH UX XapaKTEPHbIE
MPU3HAKH ), YCTAaHABIMBAThH UX
B3aMMOCBSI3b, UCII0JIb30BATh
COOTBETCTBYIOIINE TTOHSATHUS

MIPU ONKUCAHUU COCTABA, CTPOEHUS U
MIPEBPALIEHUN OPraHUYECKUX
COCIMHEHU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUJISl COCTABJICHUS] MOJICKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTOMH,
COKpaIIEHHOMN ) (hOPMYJT OpPraHUYECKUX
BEIIECTB.

VYcranaBiauBaTh NPUHAAJICKHOCTD
BEILIECTB K OMPEJACICHHOMY KJIaccy

10 COCTaBY U CTPOEHUIO, HA3bIBATh UX
M0 CUCTEMATUYECKON HOMEHKJIATYpE;
MIPUBOJIUTH TPUBUATIbHBIC HA3BAHMS
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®enoi. CTpoeHre MOJEKYJIbL,
buznyecKre 1 XUMUIECKIE CBOMCTBA
dbenona. TokcuuHocTh (heHOIIa, ero
(hU3M0I0TNYECKOE JICUCTBUE

Ha opraHu3M denoBeka. [I[pumeHenne
dbeHomna

3.2

AJBIETUIBIL.
KapOoHOBBIE KUCTIOTHI.
CrnosxxHblie 3hupbl

Anpaerunpl: popmanbaerua u
alneTanbAeTu]], XAMUYECKOE CTPOEHHUE,
¢duznyecKkue 1 XuMHUYECKHe CBOMCTBA
(peakiuu OKUCIEHUsI U BOCCTAaHOBIICHHUS],
KAueCTBEHHbIC PEAKILIMH), IOJyUYECHHUE U
IIPUMEHCHHUE.

OJIHOOCHOBHBIE MPEJICTLHBIC
KapOOHOBBIE KUCIIOThI: YKCYCHast
KHCJIOTa, XMMUYECKOE CTPOCHHUE,
buznyecKkre 1 XuMHUYECKHE CBOMCTBA
(oOmime cBoiicTBa KUCIOT, peaKus
TEepUPUKALINN ), TOTTYUEHUE U
npumeHeHue. CteaprHOBas U OJIEMHOBAs
KHUCJIOTBI KaK MPEJICTaBUTENN BbICIIUX
KapOOHOBBIX KMCIIOT. Mblla Kak coJIi
BBICHIMX KapOOHOBBIX KUCIIOT, UX
MOIOIIIEE JICHICTBUE.

CrnosxHble 3(pUpbI KaK MTPOU3BOAHBIC
KapOOHOBBIX KUCIOT. [ maponus
CJIOKHBIX 3(pUpOoB. JKHUphl Kak

OTAEJBHBIX TPEACTABUTEIICH
KHUCJIOPOJICOJIEPIKAIINX COCTMHEHHUI.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
NpUMEHEHUe, PU3NIECKUE U
XMMHUYECKHUE CBOMCTBA, BaXKHEHUIIINE
CIIOCOOBI TTOTYUYEHUST TUITUIHBIX
MIPEJICTABUTENIEN PA3IMYHBIX KJIIACCOB
KHUCJIOPOJICOIEPKAIIUX COEAUHEHUN
(MeTaHo1a, 3TaHOJIa, TJIMIIEPUHA,
dbenona, hopmaiabaeTruaa,
aleTanbJAerua, YKCyCHON KUCIIOTHI,
TJIFOKO3bI, CaXapo3bl, KpaxMaia,
IIEJITFOJIO036] ); BBISBIIATh T€HETUUECKYIO
CBSI3b MEXK/Iy HUMH U TTOATBEPKAATh €&
HaJIMYKME YPABHCHUSIMH
COOTBETCTBYIOIINX XUMHUYECKHUX
pEaKIUii C UCTIOJIb30BAHUEM
CTPYKTYPHBIX (hOpMYI.

OnuceIBaTh COCTaB, XUMHUYECKOE
CTPOCHHUE U TPUMEHEHUE KUPOB,
XapaKTEepPU30BaTh UX 3HAUCHHUE

JUTSL JKA3HEAEATEIbHOCTH OPTaHU3MOB.
Oco3HaBaTh OITAaCHOCTH BO3/ICUCTBHUS
Ha JKMBBIE OPTaHU3MBbI ONTPEAETICHHBIX
OPTraHUYECKHUX BEIIECTB, MOSICHATh

Ha IIpuMepax CrocoObl YMEHbBIIICHHUS
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IIPOU3BO/IHBIE TJINLIEPUHA U BBICIINX
KapOOHOBBIX KUCIIOT. [ ' uApOIN3 KUpOB

3.3

YTieBoanl

VYrieBoibl: cocTaB, KiIaccuduKaius
YIJIEBOJIOB (MOHO-, TU- U
nosucaxapubl). [roko3a —
MPOCTEUIIINN MOHOCAXapUI;
O0COOEHHOCTH CTPOECHHS MOJIEKYJIbL,
bu3nYecKue 1 XMMUYECKHUE CBOMCTRA
TJTFOKO3BI (B3aMMOCHCTBIE

¢ ruapokcuaom meau(ll), okucnenue
aMMHa4YHBIM pacTBOPOM OKCHA
cepedpa(l), BoccTaHoBiieHNE, OPOKEHHE
TJIFOKO3b1), HAXOXKJICHHUE B PUPOJIE,
MPUMEHEHHUE TIIIOKO3bI, ONOJIOTHYeCKast
POJIb B )KU3HEICSATEILHOCTH OpraHu3Ma
yenoBeka. Porocuntes. Opykrosa Kak
H30MeEp TITIOKO3HI.

Caxapo3a — mpeacTaBUTEIb
JMCaxapuaoB, TUAPOIU3 Caxapo3bl,
Hax0XJICHUE B IIPUPOJIC U MPUMEHEHUE.
Kpaxmai u uenmroo3a Kak NpupogHbIe
MOJIMMEPBI: CTPOSHUE Kpaxmasa u
LEJUTIOI03bI, PU3NUECKUEe U XUMUYECKUE
CBOMCTBA Kpaxmarna (THAPOIU3,
KaueCTBEHHAS PEaAKIUs C UOJIOM).
JKCIePUMEHTAIbHbIE METOABI
H3y4eHUs] BellleCTB U UX MpeBPaLeHUil:

U TIPEJIOTBPAIICHUS UX BPETHOTO
BO3/ICIICTBUS HA OpraHU3M YeJIOBEKA.
Hcnonp30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TIO3HAHUS — TPOBEICHUE,
HAOJII0JICHUE U OITMCAHUE XUMHYECKOTO
IKCIIepUMEHTa (71a00paTOPHBIE OTBITHI U
MpaKTUYECKHUE PabOThI).

CrnenoBath mpaBuiaM 0€30MacHOM
paboThI B 1a0OpaTOpHUU

IIPU UCTIOJIb30BAHNN XUMHUYECKOM
HoCyZbl U 000pYyIOBaHUS, a TAK¥KE
MpaBuiaM OOpaIieHus ¢ BeIeCTBAMU

B COOTBETCTBUU C UHCTPYKLUIMHU
BBITIOJTHEHUSI TAOOPATOPHBIX OIBITOB

Y MPAKTUIECKUX padOT IO MOITYICHUIO
Y U3yYEHUIO0 OPraHMYECKUX BEIIECTB.
[IpencraBiATs pe3yabTaThl
AKCIIEpUMEHTA B (popme 3anucu
YPAaBHEHHM COOTBETCTBYIOLIMX PEAKLINI
U JIeTIaTh BBIBOJBI HA UX OCHOBE.
[TpoBOANTH BBIUMCIICHUS

JUTSL ONIPEICIICHUSI MOJIEKYJISIPHOM
(bopMyJIbI OPraHUYEeCKOTO BEIIECTBA,
M0 YPaBHEHUIO XUMHUYECKOHN peakiny.
CamMOCTOSTENBHO MIAHUPOBATH U
OCYLIECTBJISTH CBOIO [IO3HABATEIbHYIO
NESTEIbHOCTD; IPUHUMATh AKTUBHOE
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e JlaGopaTopHBIE ONBITHI:

— FOpPEHHE CITUPTOB;

— B3aUMOJICUCTBUE TIUIEPUHA

¢ ruapokcugom meau(1l);

— KaQYECTBEHHBIE PEAKLIMHU AJIbJIETHIOB
(OKHCIIEHHEe aMMHAYHbIM PAaCTBOPOM
oKcujia cepedpa v TUIPOKCUIOM
meau(Il));

— B3aMMO/JICHCTBHE Kpaxmala ¢ HOJOM.
e [IpakTrueckue paboThI:

Ne 2. CBoiicTBa pacTBOpa yKCyCHOM
KHCJIOTBI.

e PacuérHblie 3agauu:

— ONPENEIICHUE MOJIEKYJISIPHOU
(bopMyJIbI OPraHUYECKOTO BELIECTBA
10 MacCOBBIM JOJISIM aTOMOB
XUMHUYECKUX JIEMEHTOB U 110 Macce
(00BEMyY) TPOTYKTOB CTOPAHUS;

— Pacy€Thl 10 YPABHEHUIO XUMUYECKOU
peaxkuuu

y4acTHe B TPYIIOBOH yueOHOM
JIEATEIIbBHOCTH

Hroro no pazaeny

13

Paznen 4. A3oTcoaep:kanue OpraHnyecKue coeInHeHus

4.1

AMUWHBI.
AMUHOKUCIIOTHI.
benkn

3

AMUHBI: METUJIAMUH — MPOCTEUIITUI
MPEJICTABUTENIb AaMUHOB: COCTaB,
XUMHUYECKOE CTpOeHUE, PU3nYecKue u
XUMHUYECKHE CBOMCTBRA (peakiuu

PackpeIBaTh CMBICIT U3y4aeMbIX
MOHSATUH (BBISIBIISATH UX XapaKTEPHbIE
IIPU3HAKH ), yCTAaHABIMBATh UX
B3aMMOCBS3b, UCIIOJIb30BATh
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C KHCJIOTAMU U TOPEHUS ), HAXOXK/ICHUE

B NpUpOAe. AMUHOKHUCIIOTHI KaK
amM(pOoTepHbIC OPraHUYECKHUE COCTUHEHUS.
duznyeckre 1 XUMUYECKUE CBOMCTBA
AMUHOKHUCIIOT (Ha IPUMEPE TIIUIINHA).
buonornyeckoe 3HaueHrEe AMUHOKHUCIIOT.
CuHTE3 MenTUI0B.

benku kak npupoaHbIE MOTUMEPHI.
[lepBuuHas, BTOpUYHAS U TPETUYHAS
CTpyKTypa OenKoB. XUMHUYECKHE
CBOMCTBa OCJIKOB: THJIPOJIU3,
JIEeHaTypalys, Ka4eCTBEHHbIE PEaKIINU
Ha OeJKH.

JKCIePUMEHTATIbHbIE METOAbI
U3y4YeHUsl BelleCTB M X NMpeBPalleHHii:
e J[emoHCTpaIuu:

— JIeHaTypaivsi 0€JIKOB MpU HArPEBaHUHU;
— IIBETHBIC PEAKIUU OEIIKOB

COOTBETCTBYIOIINE MOHATHUS
IIPU OIIMCAHUU COCTaBa, CTPOCHUS U
MpeBpalleHU OPraHuYeCKuX
COCIMHEHH.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIUKY
JUTSl COCTaBIICHUS MOJICKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOMH,
COKpaI€HHOMN ) (OpMyJT OpPraHUYECKUX
BELIECTB.

Onpenensats NPUHAAJIEKHOCTh BELIECTB
K OIPEACIICHHOMY KJIACCy IO COCTaBy U
CTPOEHUIO, Ha3bIBATh UX

10 CUCTEMATUYECKON HOMEHKIIATYPE;
MPUBOJIUTH TPUBUAIILHBIC HA3BAHUS
OTJEJIBHBIX ITPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NIECKUe U
XUMHYECKHNE CBOMCTBA, BAXKHCHUIITHE
CHOCOOBI MOTYYEHHS TUITUYHBIX
MpeICTaBUTENEH a30TCOACPIKALTUX
COEMHEHMH (MEeTUIaMHHA, TJIUIIKHA,
OCJIKOB).

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB; MOSICHATH
Ha IPUMEPAX 3HaUCHUE OEIKOB

JUIsl OpraHn3Ma yesioBeKa.
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Hcnonb30BaTh €CTECTBEHHO-HAYYHbIE
METO/IbI TO3HAHUS — HA0I0IaTh U
OTKCHIBATh IEMOHCTPAI[MOHHBIHI
HKCIEPUMEHT.

CaMOoCTOSTENBHO MIJIAHUPOBATH U
OCYILIECTBIIATH CBOIO [TO3HABATEIIBHYIO
NESITEIbHOCTD; IPUHUMATh AKTUBHOE
y4acTHe B IpyNmnoBor yueOHOH
JeSTENbHOCTH

Hroro no pazgeny

3

Pa3neun. 5. BeicokoMouieKkyJ/IsipHbIe COeINHEHUS

5.1

[ImacTmaccel.
Kayuyku. Bosokna

2

OCHOBHBIE MMOHATHUS XUMUU
BBICOKOMOJIEKYJIIPHBIX COCITMHEHUM:
MOHOMED, ITOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIIEHb MOJUMEPU3ALUHU, CPEIHSISA
MoOJIEKyJsipHas macca. OCHOBHBIE
METOJIbI CHHTE3a BBICOKOMOJIEKYJIIPHBIX
COEAMHEHUN — MTOJMMEPU3ALUS U
MTOJINKOH/ICHCALIUSL.

[TnacTmaccsl (MOAUATHIIEH,
MTOJIMIPONUJIEH, TIOJTUBUHUIXJIOPUI,
nonauctupodt). HatypaiibHslii 1
CUHTETUYECKUE KAYyUyKH
(OyTaareHOBBIN, XJIOPOIIPEHOBBINA U
U30IPEHOBBIN). BonokHa: HaTypasibHbIe
(XJIOTIOK, IIEPCTh, MIENK),
HCKYCCTBEHHBIE (All€TaTHOE BOJIOKHO,

Bianets n3y4yaeMbIMU XUMHYECKUMHU
MOHSATUSIMU: PACKPBIBATH CMBICIT
M3Y4YaeMbIX MOHATUIA U IPUMEHSTh 3TU
MOHATHUS IIPU ONMCAHUU COCTaBa U
CTPOEHUS BBICOKOMOJIEKYJISIPHBIX
OpPraHUYECKUX BELIECTB,

JUTs1 OOBSICHEHUS OTAENIbHBIX (DAaKTOB U
SBJICHUU.

Hcnonb30BaTh XUMUYECKYIO CUMBOJIMKY
JUTS1 COCTaBJIEHUS CTPYKTYPHBIX (popMy1
BEIIECTB U YPABHCHUM PEaKLUN
MOJIMMEPHU3AIMH U TOJTUKOHACHCAIUH.
OnuceIBaTh COCTaB, CTPOCHUE,
OCHOBHBIE CBOMCTBA Kay4yKOB,
HauboJIee pacIpoOCTPaHEHHBIX BUIOB
IJJACTMACC, BOJIOKOH; IPUMEHEHHE
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BHCKO03a), CHHTETHYECKHE (KarpoH 1
JIaBCaH).

IKCrepUMEHTATbHbIE METObI
H3Y4YeHMs BellleCTB U UX NMpeBpallieHuii:
e J[emoHCTpaIUu:

— O3HaKOMJIEHHE ¢ o0pa3laMu
MIPUPOJIHBIX U UICKYCCTBEHHBIX BOJIOKOH,
IJIaCTMACC, KAyIyKOB

B Pa3JIUYHBIX OTPACIISIX.
Hcnonp30BaTh €CTECTBEHHO-HAYUHBIE
METO/Ibl TI03HAHUS — HA0JII01aTh U
OMKCHIBATH IEMOHCTPALIMOHHBIN
HKCIIEPUMEHT

Hroro no pazgeny 2
OBIIEE KOJIMYECTBO 34
YACOB I10 ITPOI'PAMME
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KanennapHo-teMaTn4yeckoe NJIaHMPOBaHUe « XHMH»

10 xacesl
Ne Tema 3ansaTHSA 10A 106 Haramo | JlaTa o
dakry dakry
Pa3znen 1. Teopernueckne OCHOBbHI OPraHUYeCKOH XHUMHUH
1 BBoaHBIi HMHCTpYyKTaX 1O oxpane tpyma. Ilpeamer u | 03.09 05.09
3HAYCHUE OPTaHMYECKOW XUMUHU
2 CTpyKTypHasi TEOpHsI OPraHUUECKUX COCIMHCHHI 10.09 12.09
3 Uzomepust 17.09 19.09
4 OCHOBHBIE KJIaCChI OPrAaHUIECKUX COCTMHEHU I 24.09 26.09
5 IpenensHbIC YIIICBOIOPOIBIL. 01.10 03.10
Jlabopamopnutii onvim Nel,2
6 | DTHIEHOBBIE YIIICBOIOPOIbI. 15.10 17.10
Jlabopamopnutii onvim Ne3
7 AJTKaIneHBI ¥ KayTyKH 22.10 24.10
8 | AleTHICHOBBIE YIIICBOIOPOIBI. 29.10 31.10
JlabopamopHruwiii oneim Ne3
9 ApoMaTHYecKue YTrieBOTOPOIbI 05.11 07.11
10 | Pemenue 3amay mo Teme « YTICBOIOPOIbDY 12.11 14.11
11 | INoBTopenue mo TemMe «YTIIeBOAOPOIBD 26.11 28.11
12 | KonrposbHas paborta Nel «YrineBogopoasn 03.12 05.12
Pa3nen 2. Kucjiopoa- u azorcoaep:kaimiye opraHnyeckue coeauHeHust
13 | Coupts 10.12 12.12
14 | Xumudeckre CBOMCTBA U MOJIyUYEHHE CIIMPTOB. 17.12 19.12
Jlabopamopnutii onvim Ned
15 | MHoroaTOMHbBIE CIIUPTHIL. 24.12 26.12
Jlabopamopnutii onvim Nes
16 | ®enon 14.01 09.01
17 | Asbaerusl B KETOHBI 21.01 16.01
18 | KapOoHOBbIE KHCIIOTHI 28.01 23.01
19 | XuMuyeckue CBOMCTBA M TPUMEHEHHE KapOOHOBBIX KHCIIOT. 04.02 30.01
Jlabopamopmuiii onvim Ne6,7
20 | CrnoxHble 3hHPBHIL. 11.02 06.02




Jlabopamopnutii onvim Ne§

21 | Kupsr 25.02 13.02

22 | YrueBonusl. ['moko3a. 04.03 27.02
Jlabopamopruiii onvim Ne9

23 | Caxapo3sa 11.03 06.03

24 | Tonucaxapuast 18.03 13.03

25 | AMuHBI 25.03 20.03

26 | AMHHOKHCIIOTBI 01.04 27.03

27 | benku. 15.04 03.04
Jlabopamopnviii onvim Nel()

28 | I'emernueckas CBSI3b MEXOy KioaccaMd — opranmueckux | 22.04 17.04
COCIMHEHHI

29 | IloBropenne 1o Teme «Kucmopom- u asorcomepxame | 29.04 24.04
OpraHHYeCKHEe COCANHEHHUS

30 | KonrponeHass ~ padora mo  Tteme  «Kucmopox- um| 06.05 01.05 24.04
a30TCOJICPKAIINE OPTrAHMICCKHE COCTUHEHHUS)

Paznen 3. BbicokomouieKyJ/isipHble BellecTBa

31 | Iommumepsr 13.05 08.05 15.05

32 | IMonuMepHbIe MaTepHaIbl. 20.05 15.05
Jlabopamopmuiii onvim Nel

33 | [Ipaktuueckas pabora Nel «Pacro3HaBaHue miacTMacce 22.05

34 | Ilpakruueckas pabora Ne2 «PacriozHaBaHHe BOJOKOH» 2105 29.05
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