MynununansHoe 010 1KeTHOE 0011e00pa30BaTEIbHOE YUPEIKICHHUE
«Cpennsisa odmeoOpazoBarenbHas mkoaa Nel um akagemuka AWM. CaBuna»

[Iporpamma JONOTHUTENBHOTO 0Opa30BaHUS

«MOFE OTKPBITUE XMy
7-9 kiacc

(1gac B Heneno)



ITosicHuTenpHas 3amucKa

JlanHas oOpa3oBaTesibHas IPOrpaMMa MMEET €CTECTBEHHOHAYUYHYIO HAIPaBIEHHOCTb, OHA
pa3BHUBaeT MOCPEACTBOM IIPEAMETAa XMMHHM IPABUIBHOE BOCIPUATUE OKPYKAIOILIEr0 MUpa,
€IMHCTBO >KMBOM M HEXHBOH MNpHpPOJbl. DTOT Kypc HaIpaBieH Ha (OpMHUPOBaHHE
Hay4yHOTO MMPOBO33PEHMSI, paCIIUpPSIET KPyro3op ydyalluxcs HpU AajbHEHIIEM H3Y4E€HUU
IIPEIMETOB €CTECTBEHHOIO LIMKJIA

PaGouas nporpamma Kypca «Moe OTKpPbITHE XUMHH» COCTABJIEHA HA
OCHOBEHOPMATHUBHBIX/IOKYMEHTOB:

1. O6 o6pazoBanuu B Poccuiickoii deneparnuu: deaepanbHbiii 3akoH oT 29 nekabps 2012 r.
Ne273-D3;

2. Konnernus pa3BUTHSL JIOTIOJIHUTEIBbHOTO o0pa3zoBaHUs JIETEH. Yr1BepxkaeHa
pacnopstxenueMl IpaButenscrBaPoccniickori®enepanuu

ot4centsaopsa2014r.N1726-p;

3. TlopsmokopraHn3anMUMOCYIIECTBICHUIO0Pa30BaATEIbHON 1A TEIEHOCTHITOAOTIOTHUTEIBHEI
M 001Ie00pa3oBaTeIbHBIM IIporpaMMaM. YTBepka¢H [Ipukazom MuHHCTEpCTBa 00pa30BaHUs U
Hayku Poccuiickoit ®enepaunu (Munoopuayku Poccun) or129asrycra2013r. Ne1008r;

4. Ilpumepnble TpeboBaHMsI K IporpaMmaM JIOHNOJHUTEILHOTO 0oOpa3oBaHHs  JETEH:
NPUJIOKEHUEK THCbMY JlemapraMeHTa MOJIOICKHOW IOJIMTHKH, BOCIHUTAHHUS W COLMAIBHOM
noanepxxku aereitMunodpuaykinPoccunot]1.12.2006Ne06-1844;

5. Meronnueckue pPEKOMEHTaluu o POEKTHPOBAHUIO JIOTIOJTHUTEITHHBIX
o0111epa3BUBAIOIIUXIIPOrpaMM(BKIIIOYAsIPa3HOYPOBHEBBICIIPOI PAMMBI ) : IPHIIOKEHUEKITUCEMY
MunncrepcTBaoOpazoBanusimHaykuPoccuiickoii@enepannuor1 8.11.15Ne 09-3242;

6. CaHuTapHO-3MMJIEMHOIOTHYECKHE TPEOOBAaHUS K YCTPOMCTBY, COJEPKAHUIO M OpraHU3aIllUH
pexuma paboThl 00pa30oBaTEeNbHBIX OpraHU3alMil JIOMOJHUTEIBLHOTO 00pa30BaHUs JETEu:
CanutapHo-3nuieMuosiornueckue npasuia u Hopmatusbl CanlluH 2.4.4.3172-14. Y1BepxaeHbI
nocraHoBJeHne [ TaBHOTO rocynapcTBeHHOro canuTapHoro Bpaya PO ot 04.07.2014 Ned1.



eabu 3a1a4UNIPOrpaMMBbI

Heasn NMpOrpaMMmbi: oOy4yeHue MPAaKTUYECKON XHMUH, pa3BUTHE
eCTeCTBCHHOHay‘-IHOFOMI/IpOB033p€HI/ISII/IJII/I‘IHOCTHOI\/JIMOTI/IBaL[I/II/IKHO?;HaHI/IIO‘IepCSI/ICCJICIIOBaTCJIb
CKYIOJICSTEIIbHOCTHBITPOIIECCEU3YUCHUSIXUMUH.

3agayunporpamMmsl
Oo0yuawmme:

® JaTBIpEACTaBICHUE 00 OCHOBHBIXITOHATHUSXHEOPIaHUYECKOMXUMHUH—ATOMAaX,NOHAXH
MOJIEKYJIaxX; O KiacCU()UKAIMUHEOPraHMYECKUX COSAMHEHUH HA KUCIOThI, OCHOBAHUSUCOJIH;

e 00yYMTHOCHOBAMIIPAKTUYECKONXUMUM:aHATU3YUCUHTESY;

® HAyYUTHIPHUHLUIIAMUMETOIMKETIPOBEIEHUANCCIIEI0BATEIBCKONPAOOTHI;

e 00yunTHpabOTECXMMUYECKMMUPEAKTUBAMUUIIPUOOPAMU,IPOBEACHUIONPOCTEHIINX 1A
OopaTopHBIXONEepalLMii: HarpeB,IeperoHKa,’KCTPaKLus, GUIbTPOBAHUE,B3BELLIMBAHUEHUT. 1. ;

® 03HAaKOMUTBLCIPOUCXO0KACHUEMUPAZBUTUEMXUMHUH, UCTOPUEHIIPOUCX 0K ICHUAX UMUAYEC
KMXCHUMBOJIOB,TEPMUHOB,IOHATUH;

® [103HAKOMUTbCOCTAPUHHBIMUAKCIIEPUMEHTAMU;

® HAY4YUTh CAMOCTOSITEIbHO HaMmeyaTb 3ajiayy, CTaBUTh 3KCIEPUMEHT M OOBICHSATH
eropesynbTar.

® [0JrOTOBUTHKU3YYCHUIOXUMHUHHAIIOBBIIIIEHHOMUINYTITYOJIEHHOMYPOBHE.

PasBuBarommue:

® DPa3BUTHHAOIIOAATEIBHOCTBUUCCIIEA0BATENbCKUHMHTEPECKIIPUPOIHBIMSABICHUSAM;

® Da3BUTH y 00YUAIOLIMXCS UHTEPEC K MO3HAHUIO, K IPOBEACHUIO
CaMOCTOSTEILHBIXHCCIICIOBAHUT;

® DPa3BUTh AKKYPAaTHOCTb, BHUMATEILHOCTh, CTPOI'OCTh B COOIIOIEHUH TpeOOBaHUI
TEeXHUKU O€30I1aCHOCTH;

e BbIpa0OTaThIIEPBOHAYAILHBIEHABBIKMPAOOTHICOCTIELIUATBHOMINTEPATYPOii;

¢ chopMHPOBATEUPA3BUTH MOJOKHUTEIBHYIOMOTUBALIMIOK AaJbHEHIIIEMY
N3y4YEHUIOECTECTBEHHBIXHAYK;

® Pa3BUTBHIIO3HABATEIBHYIOUTBOPYECKYIOAKTUBHOCTD;

® Pa3BUTHICTETHUUECKOEBOCIIPUATUECTPYKTYPHL HOPMYIXUMUYECKUXDIIEMEHTOB, PE3Y
JbTaTaCOOCTBEHHOM JIESITETbHOCTH.

Bocnurarejbubie:

® BOCIHTATHKOJUIEKTUBU3M,;

® BOCIHTATHIIPABUIBHBIAIIONXOKOPTAaHU3ALMUCBOET0OJI0OCYTA;

® IPUYYUTHCOOTIOAATHIIPABUIIANIOBEICHHUS BOOIIECTBEHHBIX MeCcTaxX(B
MIPOIIECCENOCEIIEHUSIMY3E€E€BUBBICTABOK);

® BOCIHUTATbYOEX/I€HHOCTHBIIO3HABAEMOCTHOKPYKAIOIIETOMUPANHE00X0AUMOCTUIKOIIO
TMYECKUTPAMOTHOTOOTHOILIEHUSK Cpele0OUTaHus.

OBOCHOBAHUE AKTYAJIBHOCTHU KYPCA U BO3MOKHOCTHU
EEPEAJIMBALINUN

.BcogepxanunnporpaMmMbIOTpaXxeHAUCTOPUSIXUMUUNONOTpaUUBETUKHUX yUEHBIX,ClIEATE
JBHOCTBIO  KOTOPBIX CBSI3aHBl TE€ WJIM UWHBIE OTKpbITMSA. Ha 3aHATUSAX — IHUPOKO
HCIIOJIBb3YETCAHATIIATHBIIMAaTEPH A, BO3MOKHOCTUHOBBIX MH(GOPMaIIMOHHBIX TEXHOJIOTUN
UTEXHUYECKUXCPEACTBOOYUCHUABIIOKa3e(hparMEeHTOBUCTOPUUCTAHOBIICHUSMPA3BUTHSIX UMUHKAKHAY
KH.

Emé ogHOl 0cO0EHHOCTBIO JAHHOW MPOrpaMMBbI SIBJISIETCS TO, UTO B HEH OCYILIECTBISETCS
MIPONENEBTUYECKAsT MOATOTOBKA IS W3YyYEHUs XUMHH B IEPCHEKTHBE HA IOBBIIICHHOM HWIIU
yrIIyOJIEHHOM YPOBHSIX. BOBMOXKHOCTH TTO3HAKOMMTBLCS C BBOJHBIMHU pa3JielaMu, oOydaronmecs,
KOTOpPBIE MPOSBWJIM TOBBIIIEHHBII HWHTEPEC K TEM WJIM MHBIM TeMaM, MOTYT NpPH HOMOIIU
WH/IMBUYAIILHOM y4eOHO-HCCIeI0BaTeNbCKONH PabOThl 03HAKOMHUTBCS C MaTEpPHAJIOM, KOTOPBIi
BOOOIIE HE U3y4YaeTcs B HIKOJIbHOM MporpaMme.

[IporpaMMmy OTIMYAET M ACTETUYECKUH ACMIEKT, YPE3BBIYAWHO BaKHBIM 1751 (OPMHUPOBAHUS
MHTEJUIEKTYaJIbHOT'O IOTEHIIMAaIa 00yUYaroIIMUXCsl, Pa3BUTHS UX [TO3HABATEIBHBIX HHTEPECOB U



TBOPYECKOM AKTUBHOCTH, ITOCKOJIBKY T'PAMOTHO IIOCTaBJICHHBIE XUMHUYECKUE HKCIIEPUMEHTHI
MOTYT OBITH OIIEHEHBI M C 3CTETHYECKOM TOukM 3peHus. OO0 3TOM TOBOpAT, HamNpumep,
HMCTOPUYECKUE Ha3BaHMUsS SKCIEPUMEHTOB: «aepeBo HOmurepa», «30J0TOH OXKIb»,«rpo3a B
pOOUpPKE»,«3UMHUH Ca»,«BYJIKAH HA CTOJIEHUT.]I.

I[MPUHIUIIBIPEAJIM3ALIUNUITIPOI'PAMMUBI:
Axmyanvnocms. Co3naHue yciaOBUH Ui IOBBIIIEHUS MOTHBALMU K OOYYEHHUIO XUMMHU,
CTPEMJICHHE Pa3BUBATh MHTEJUIEKTYAJIbHBIE BO3MOKHOCTH YYalIUXCA.
Hayunocms. Xumus — HaydHas JHUCLUIUIMHA, pa3BUBAIOLIAs YMEHHE JIOTHYECKU
MBICIIUTh,BUAETHKOINYECTBEHHYIOCTOPOHYIIPEAMETA( BEILIECTBA) USIBICHU, 1E1aTbBBIBOIBIO
600111eHUS.
Cucmemnocms. Kypc cTpouTCs OT YacTHBIX IPUMEPOB (pELIEHHE NIPOCTBIX 3anad) K
O0IIMM(PEIICHUECTOKHBIXXUMUYECKUX3a/1a4 ).
Ilpakmuueckaa nanpaenennocms. Cooepowcanue 3aHAMULU HANPAGIEHO Ha OCBOCHUE
XUMHMYECKON TEPMHUHOJIOTHH, KOTOpas HCIHOJB3YETCSl I PEIICHUS 3aHMMATEIbHBIX
3a/]1a4,KOTOPBIEBIOCIIEACTBUMIIOMOTyTPEOSI TAMIIPUHUMAThy4aCTHEBUT paX,KOHKYPCaX,0IH
MIIHaax.
Obecneuenue momuegayuu. Bo-niepBbIX, pa3BUTUE HHTEpeca K XHUMHM Kak K Hayke
€CTECTBEHHOHAYyYHOI'0 HAIpPaBJIEHMsSI, BO-BTOPbIX, YCIEIIHOE YCBOEHUE yuyeOHOro Marepuaia
HaypOKax.
Kypc opuenmayuonnwuit. OH OCyIIECTBISET Y4€OHO-IIPAKTUYECKOE 3HAKOMCTBO CO
MHOTMMMpa3zeaMi XUMUH, YAOBIETBOPSET O3HABATENIbHBIA HHTEpEC K MpobiieMaM TaHHOH
TOYHONHAYKH,pa3BUBAECTKPYT 030D, yIi1yOisieT3HaHUSIBJaHHOWHAYYHOU IM CLIUTUINHE.

[Iporpamma  oOecneunBaeT  JOCTH)KEHHE  CIEAYIOIIUX  PE3yJbTaTOB OCBOCHUS
MIPOTrpaMMBbI JIOMIOJIHUTEIILHOTO 00pa30BaHUs:
JIMYHOCTHBIE:

1) cdhopMHPOBAHHOCTHOTBETCTBEHHOTOOTHOIICHUSKYYEHHIO,TOTOBHOCTBUCIIOCOOHOCTHOOYYat0
IIMXCSl K CAMOPA3BUTHUIO U caMOOOPa30BaHUIO Ha OCHOBE MOTHUBALMU K OOYUYEHHUIO U MIO3HAHUIO,
BBIOODY
JanbHeerooopazoBaHUsIHa0a3e0pUEHTUPOBKUBMUpENpodeccuinpopeccunoHaIbHBIXITPEI0Y
TEHUI,0CO3HaHHOMYIIOCTPOECHUIOMHTUBUTyaIbHOM0Opa30BaTENbHONTPAEKTOPUUCYIETOMYCTONY
VBBIXII03HABATEIbHBIX HHTEPECOB;

2) c(hOpMUPOBaHHOCTHIICIIOCTHOTOMHPOBO33PEHUS,COOTBETCTBYIOLIETOCOBPEMEHHOMYYPOBHIO
Pa3BUTHA HAYKH U OOIIECTBEHHOM MPAKTUKU;

3) chopMHpPOBaHHOCTh KOMMYHHMKATHBHON KOMIETEHTHOCTH B OOINECHHM W COTPYIHHYECCTBE
COCBEPCTHUKAMH, CTapIIMMM M MIAAIIMMH, B 00pa3oBaTeIbHOM, OOIIECTBEHHO IOJE3HOMH,
y4eOHO-HCCIIe10BaTEeIbCKON, TRBOPUECKONH IPYTUXBUIAX 1€ TEIBHOCTH;

4) yMEHHUEsICHO,TOYHO,IPAMOTHOM3JIaraTbCBOMMBICIUBYCTHOWUITCHBMEHHOWPEYH, TOHUMATh
CMBIC]I TIOCTaBJIEHHOM 3aJlayd, BBICTpAUBaTh AapPryMEHTAllMI0, TPUBOJUTH MPUMEPHl U
KOHTPIIPUMEPHI;

5) npejcraBiaeHHe 0 XMMHYECKON Hayke Kak cepe 4eqoBEeYeCKOW AeSTeTbHOCTH, 00 3Tamax
e€pa3BUTHs, 0€E3HAYNMOCTH JUISIPA3BUTHALINBUIIN3AINN,

6) KPUTUYHOCTH  MBIIUICHHUS,  yMEHHE  pAaclo3HaBaTh  JIOTHYECKH  HEKOPPEKTHbBIC
BBICKA3bIBAHUS,0TINYATEIUIIOTE3YOT(AKTA,

7) KpeaTHBHOCTHMBIIUICHUS, MHUIIMATHBA,HAXOTYMBOCTb,aKTHBHOCTHIIPUPEIIICHUUIKCIICPUMEHT
albHBIXMPACUETHBIX33/1aY;

8) YyMEHUEKOHTPOJIMPOBATHIIPOIICCCUPE3YIbTATYICOHONMCCIICI0BATEILCKOWICATEIEHOCTH;

9) crmocoOHOCTHKIMOIIMOHAIEHOMYBOCIPUSTHIOXUMUYECKUX00BEKTOB, 38,124, PEIICHUHN,PACCYK/T
EHUI.

MeTanpeaMeTHbIe:

1) yMeHnecaMoCTOSATEbHOIIAHUPOBAThAIbTEPHATUBHBICITY THAOCTHKCHUSIIEICH,0CO3HAaHHO
BBIOMpPATh Hanboee 3G HEeKTUBHBIE CIIOCOOBI PEIICHHS YUYCOHBIX U TTO3HABATEIbHbBIX3a/1aY;
2) YMEHHEOCYLIECTBISATHKOHTPOIBIIOPE3YIbTaTYUIIOCIIOCOOY ICHCTBUSIHAYPOBHE



MMPOU3BOJIBHOT'O BHI/IMaHI/ISII/IBHOCI/ITBHGO6XO,Z[I/IMBI€KOppeKTI/IBBI;

3) yMeHHeaIeKBaTHOOICHUBATHIIPABUIBHOCTHIIHOIINO0YHOCTHBBIIOIHEHUydeOHOM3aMauH,eé
00BEKTUBHYIOTPYTHOCTHHCOOCTBEHHBIEBO3MOKHOCTHEEPELIICHHUS;

4) 0CO3HaHHOEBIIAICHUEIOTMYCCKUMHUICHCTBUIMHUONPEICICHUATIOHATHI,000011IEHUS, yCTAHOBIIE
HUS aQHAJOTHMH, KiIacCU(UKAMM Ha OCHOBE CaMOCTOSITEJIBHOIO BbIOOpa OCHOBAaHUI
HUKPUTEPUEB,yCTAHOBJICHUSAPOI0BUIOBBIXCBA3EH;

5) yMeHHMe  yCTaHaBIMBaTh  IPHUYUHHO-CICJACTBEHHbIC  CBSA3M;  CTPOUTHh  JIOTHYECKOEC
paccyX/1eH1e, yMO3aKII0UeHUe(MH1YKTUBHOE, 1€ AyKTHBHOEUTIOAHAJIOT MY )UBBIBOIbL;

6) yMeHHeco31aBaTh, IPUMEHITHUIIPEOOPA30BhIBATH3HAKOBO-
CHUMBOJIMYECKHECPEICTBA,MOICTHHCXeMBLIIIPEIICHU y4eOHBIX NTIO3HABATEIIbHBIX33/1aY;

7) yMEHHEOPraHH30BbIBAThYUCOHOCCOTPYIHHUECTBOMCOBMECTHYIOICSTEIIEHOCTLCYUUTEICM U

CBEPCTHUKAMHU: OIIpEIETIATh ey, pacnpezeneHue byHKIMi u posteit
YYaCTHHUKOB,B3aUMOJICHCTBUE U 00IIME CrOCOOBIpabOTHI;yMEeHHEe PadOTaThbB TPYIIIE:HAXOAUTh
olmeepenieHue Mpa3penaTbKOH(INKThIHA OCHOBE

COTJIACOBAaHUSTIO3UIINHINYIE TANHTEPECOB; CITyIIAThIIApTHEPA; POPMYIHPOBATH,APTYMEHTUPOBATHH
OTCTauBaTbCBOEMHEHME;

8) chopMUPOBAaHHOCTHYUECOHONHOOIIIEIOIH30BATEIbCKONKOMITETCHTHOCTHBOOIACTHHICIIONB30Ba
HUSUH(POPMAMOHHO-KOMMYHUKATMOHHBIXTeXHONOTui (MK T-kommnereHTHOCTH);

9) mepBOHauYabHbIC IIPEJICTaBJICHUS 00 UACIXU OMETOZax XUMHUHKaK
00yHUBEPCATbHOMI3bIKEHAYKMUTEXHUKH,0CPEICTBEMOIETMPOBAHHSISIBIICHU I UITPOLIECCOB;

10) yMeHHEBHIECTHXUMUYECKYH03a/1a4yBKOHTEKCTEIIPOOIEMHOUCHTYAIIMUBAPYTHX IUCIUILIMHAX,
BOKPYKaIOLIECIKU3HY;

11) ymeHue HaxoAWTh B pa3IMYHBIX HCTOYHHKAX HWH(DoOpManuoo, HEOOXOAUMYIO ISt
PEIIECHUSIXUMHYECKUXITPOOIIEM, UTIPEICTABIATHEEBIIOHATHON(POPME; IPHHUMATHPEIICHUEBYCIIOBH
SIXHETIOJIHOMUN30BITOYHON, TOUHOMHUBEPOATHOCTHOMUH(pOPMALINY;

12) ymeHne TOHMMATh M HCIOJIB30BaTh XHUMHYECKHE CpPEICTBA HAIVISIHOCTH (MOJCIH,
YepTEKH,CXEMBIUIP. ) ATIUIUTIOCTPAL[UN, UHTEPIPETaIlH,apTyMEHTALINH;

13) yMeHue BBIIBHraTh THIOTE3bI MPH PEIICHUH YY4eOHBIX 3a/1a4 M MOHUMAaTh HEOOXOIMMOCTh
UXTPOBEPKH;

14) yMeHHENPUMEHSTHHHIYKTUBHBICHITyKTHBHBIECTIOCOOBIPACCY K ICHU I, BUICThPA3THIHBIECT
paTeruupeneHusn3anay;

15) moHMMaHHECYIIHOCTHAITOPUTMUYCCKUXIPEATUCAHUITNYMEHHEICH CTBOBATBBCOOTBETCTBUHC
MIPEIJIOKEHHBIM aITOPUTMOM;

16) yMeHHE CaMOCTOSITEJIBHO CTaBHTh II€JIHM, BBIOMPATh M CO3[aBaTh AaITOPUTMBI IS
peneHusTy4e0HBIX X UM UECKUXITPOOIIEM;

17) yMeHHe TIaHUPOBATh W OCYIICCTBISATH JCSITEIBHOCTh, HAMPABICHHYI0 Ha pEIICHUE
3aJla4KcCciIeI0BaTebCKOroXapaKkTepa.

NpeaAMETHDBIC:

1) YMEHHEePabOoTaThbCXUMUYECKUMTEKCTOM(CTPYKTYPUPOBAHHE, U3BICUCHUEHEOOX OAMMONUH
(dhopMalum),TOYHOUTPaMOTHOBBIPAXKaThbCBOUMBICIIUBYCTHOUUIIUCEMEHHOM ~ peun,  MpUMEHss
XUMHUYECKYI0 TEPMHHOJOTHIO W CHMBOJIMKY,HCIIOJIb30BATh Pa3NUYHbIE SI3BIKK ~ XUMHUHU
(cloBeCHBIN,

CUMBOIIMYECKU I, rpaduiecKii),000CHOBBIBATHCYKICHHUS, IPOBOIUTHKIACCH(PUKAIUIO, JOKA3BIBAT
BXUMUUYCCKHUCYTBCPKIACHUSA,

2) BJ'Ia)IeHI/Ie6a30BLIMHOH5[TPII>iHBIMaHHapaTOMZI/IMCTI)HpeJICTaBJ'IeHI/IeOXHMquCKOM3HeMeHTe,BH
a/IeHHe CUMBOJIbHBIMSA3BIKOMXUMUHU, 3HAHUEXUMUYECKUX POPMYIT;

3) YMEHHEBBIIOIHIThPACUCTHBICTIPEOOPa30BaHUA(DOPMYJI, IPUMEHATHUX [UTSIPEIICHUSYICOHBIXX
MMUYEeCKUX3a/1a4n3a/1a4,BO3HUKAIOIIINX BCMEKHBIX yIeOHBIXTIPEIMETAX;;

4) yMEHHE TIOJb30BAThCS XUMUYECKUMH (OpMyJaMH U CaMOCTOSITENIBHO COCTaBIIATh
(hopMyYITBI3aBUCUMOCTEUMEKTYBETMIMHAMUHA0CHOBEOOOOIIEHUSIIACTHBIX CITY YA€ BUDKCTICPUMEH
Ta;

5) yMmeHHWe pemiath 3a7aud M0 ypaBHEHHSM M (opMyliaM , MPUMEHSITH MOJYyYCHHBIC YMEHUS
AJAPCHICHUA3ZAAUN3XUMU N, CMCIKHBIXITPEAMCTOB,IIPAKTUKH,

6) oByameHHECUCTEMON(BYHKIMOHATBHBIXTOHATHH,)YHKIINOHATBHBIMA3BIKOMHUCUMBOIHKOM, yM



€HUECTPOUTHIPAPUKN3aBUCUMOCTHBEIINYNH,0NMUCHIBATEUX CBOMCTBA, UCIIONIb30BaTh() YHKIIMOHAIH
HO-TpauuecKuenpeCTaBICHU A0 CaHUANaHaIN3a



XUMHUYECKUX3a/1a4upeaIbHBIX3aBUCUMOCTEH;
7) oOBNaJeHHWE OCHOBHBIMH  CIOCOOAMM  TIPEACTABICHUSM  aHATW3a  CTATUCTHYECKUX
JAHHBIX;YMEHUEITPOrHO3UPOBATHOTKPHITHEHOBBIXBEIIECTB;
8) yMeHHe TPHUMEHSITh HW3yYCHHBIC T[OHATHS, PE3yJbTaThl M METOABI MPU pEIICHUU
3aJ1a4M3pa3IMUHBIXPa31eI0BKYpCa,BTOMUHUCIIE3a/1a4, HECBOIA N X CIKHETIOCPEICTBEHHOMYIIPUME
HEHUIOU3BECTHBIXAJITOPUTMOB.
Ctpykrypa ©  coaepkaHHMe  IUJIaHUPYEMbBIX  pPEe3yJlbTaTOB  OCBOEHHUS  OCHOBHOI
o0pa3oBaTeNpHOMMIPOrpaMMbl  OCHOBHOTO  00IIero o00pa3oBaHUSl aJ€KBAaTHO  OTPAXKarOT
tpeboBanusCrannapra,nepenaTcnenuGukyoopa3oBaTeIbHOrOMPOIECCa,COOTBETCTBYIOTBO3PAC
THBIMBO3MO>KHOCTSIMOOYYaIOIINXCS.
Hcnonb3yeMbleTeXHOJIOTHH:
e  HUIPOBBICTEXHOJIOTUH;
e  IMPOEKTHASITEXHOJIOTHUS;
e TEXHOJOTHUAMPOOIEMHOT000yUCHNS,
e 370pOBbECOEPETAIONTNETEXHOJIOTHH;
o HKT-texnomorum;
e TEXHOJOTUSPA3BUTUAKPUTUUECKOTOMBIIIICHUS;
e  TEXHOJIOTUSPA3BUBAIOIIEI000YUCHHUS;
e  TPYIIOBBIETEXHOJIOTUH;
e TEXHOJOTUWYpPOBHEBOWUIUDDEpEHIIHALINH.
B pesyabrare ycBOGHHUs  NpOrpamMmbl  Kypca  (opMupyrrcs
cjleqyolmueyHuBepcaibHbleyuyeOHble1eliCTBU,CO0TBETCTBYIOIUETPeOoBaHUIM D
roc:
PezynamuenvieYY/[:
®  OmpeneIIThH(POPMUPOBATHIEIBICATETHHOCTUCIIOMOIIBIO YU TS,
® YYHUTHCA BBICKA3BIBATh CBOE MPEANOJIOKEHHE HAOCHOBEPAOOTHI
cMaTepuaioM;
®  YUHUTHCAPAOOTATHIONPEATOKEHHOMYYUNUTEIEMILIAHY;
Ho3nasamenvnvieYY/I:
® HaXOJIUTHOTBETHIHABOMPOCKIBTEKCTE,IpaPuKax,cxemMax;
®  J1e1aThBBIBO/IBIBPE3YIbTaTECOBMECTHONPAOOTHI;
peoOpa3oBIBATHHHGOPMAITHIOU30,THON(OPMBIBAPYTYIO;
KommynuxamuenwvieYY/[:
0(QOpMIIITHCBOMMBICIMBYCTHOMUITUCEMEHHOKH POPME;
YMETbCIYIIATbUIIOHUMAThPEUb,(PUKCUPOBATHKIIOUEBBIECIIOBA;
JIOTOBApUBATHCAONPABUIAXIIOBEICHUS,cO0M01eHnn Th;
yuuThcs paboTarh B mape, rpynmne (BBIIOJHATH POJIb
TUAEPa,UCTIOTTHUTEIS )

MecTokypcaByuyeOHOMILIaHE

JlanHas oOpa3oBaTeibHas IMPOrpaMMa MMEET eCTeCTBEHHOHAYYHYI0 HANPaBJIEHHOCTh
€3JIeMEHTAMMXY/10KeCTBEHHO-
3CTeTquCKOﬁHaﬂpaBHeHHOCTeﬁ,TaKKaK3HaKOMI/ITCI/ICTOpI/I‘—IeCKI/IMI/I ACIICKTaMU CTAaHOBJICHUS U
pa3BUTHA XMMHH, a TAKXXE Pa3BUBAET MOCPEACTBOMIIPEIMETAa XUMHUH ICTETUUECKOE BOCHPUSITHE
OKpyXaromero Mupa, 4TO HUTpacT BAXHYIO POJIb BIIOBBIIICHWUN BHyTpeHHefI MOTHUBAIIUN K
OCBOEHHIO ITOTO MpeaMeTa U (POPMUPOBAHUN OOIIEHKYIbTYPHIOOyYAIOIIUXCSL.

AKTYyaJIbHOCTbHIIEarOrH4ecKasiie1eco00pa3HoCTbIPOrPaMMbI

Kaxk HU3BCCTHO, XUMHUA CUHUTACTCA B IIKOJEC OJAHWM H3 CaMbIX CJIOXKHBIX HIPEIAMETOB

MBBI3bIBAETYMHOTMXIIIKOJIbHUKOBHEOIOHUMaHU U HETIPUATHECTIEPBOTOTr01a00 yYeHHUS.



Cpenu pUYHMH TaKOTO BOCIIPHSTHS MPEIMETa MOXKHO Ha3BaTh HEOMPABAAHHO OOJBIION 00BEM
I/IBKJICKTI/I‘IHOCTByT-Ie6HOFOMaTepI/IaJIaBHlKOJIBHBIXHpOFpaMMaX,aTaK)KCHeI[OCTaTO‘-IHYIOMOTI/IBI/IpO
BaHHOCTb I[eTeﬁKHSy‘-IeHPIIO XUMHHU.

Janeko HE JIRIE: BCEX JieTei XUMUS CTaHEeT
Oyaymennpodeccueit, 03 TOMYHHTEPECKIIPEAMETYIAIaET,KAKTOIbKOBO3SHUKAIOTCIIO)KHOCTUBIIOH
MMaHUM TEX WJIA UWHBIX TeM, TPYAHOCTH B pELIICHUHM 3agad, MpoOIeMbl IpH
MIPOBEICHUMIIA00PATOPHBIXPAOOT. [LIKOTHPHUKHYACTOCUUTAIOT, ITOXUMUYECKAATEOPHSICYXaU3aIy T
aHa.

CoBeprieHHO wWHasi mno3unus  (Gopmupyercss y peOEHKa TpU  BO3HUKHOBCHUU
COOCTBEHHOW3aMHTEPECOBAHHOCTH BHU3yYCHUUIIPEIMETA.

JlanHasi oOpa3oBareibHas NpOrpaMMa OPHEHTHPOBaHA Ha TO, 4YTOOBI HWHTEpEC K
XMMUAWBO3HUK M 3aKpemnuyics Oiarogapsi MCHOJIb30BAHUIO B OOYYEHUHM HCCIIEA0BATEIBCKOTO
MOJIX0a,IPU KOTOPOM JIETH IIOCTUTAIOT MpPEeIMET XHMHU 4Yepe3 COOCTBEHHOe yueOHOe
uccnenpoBanue. Takouo1X 0mo3BoIIeTO0yJaroIIUMMCIHETOJIbKOOCBOU THITIOHA T HBIHAIIIIApaTH3
allOMHUTh ~ HEKOTOpbIE  BaXHBIE  (PAaKThl, HO W  TMOJYYUTh HABBIKK  IPOBEICHHUSI
CaMOCTOSITEIIbHOTOUCCIICZIOBAHUS, KOTOPBIE MOTYT OBITh TMOJIE3HBI JUISI  TOCIETYIOIIEeH
caMmopean3anun B
Tmo0oiIpyroiiodaacTuydeOHONMBO Yy IIEMITPOGECCHOHATHHOUICATEIIEHOCTH.

Hcxoasamu3Takorono/xo/1a,BlieHTpOOYYeHUS IO JaHHOHIIPOTPAMMECTABITCAPA3BUTHE
€CTECTBEHHOHAYYHOTO MHUPOBO33PEHUS U OBIIAJICHUE UCCIIEIOBAaHHEMKAK
MCTOI{OMHayT-IHOI‘OHOSHaHI/Iﬂ.HO3TOMYHa?,aHHTI/IFIX6OJH)HIOCBHI/IMaHI/IeOTBOI[I/ITCHHpaKTI/I‘ICCKI/IMp
a00TaMpa3HBIXBHUIOB, IPHUYEM3HAUNTEIILHOCBPEMSYICISICTCATIPOBEICHUIOCAMOCTOSATEIIbHBIX
I/ICCJIe[[OBaHI/Iﬁ I10 BLIGpaHHI)IM TEMaM. HaCBIHIeHHOCTI) Ha4YaJIbHOI'0 MEPpHUOAAU3YUYCHHUA XUMHUU
JIEMOHCTPAIIMOHHBIMH OTBITAMU CTUMYJIUPYET HHTEPEC K XUMHHU M JKEJIaHUCH3YIaThITYHAYKY.

HpOI'paMMaBBICTpOCHaTaK,‘{TOBI[aJII)HCI\/JIHICMBHI/IMaHI/ICI[eT CI\/JIHa?,aHS[TI/I?IXHaHpaBJIeHOHaBBIHO
JIHEHUEOTIBITA, U3yICHHUE, HAOITIO ICHUEH (DUKCAIIMIOETOPE3y b TATOBBOBCEXIIOIPOOHOCTSIX.
BaTomcnyuaenpuémpiniecTBUSABOCIPUHUMAIOTCSI00 YAt MM CSIHEKAKBOIIL€OHbIE MAHUITYJISL]
UM, a KaKk 3aHMMaTelbHas HEOOXOAMMOCTb, ©€3 KOTOpPOW HEBO3MOXKHO OCYIIECTBHUTh
CTOJIBITPUBJICKATCIbHBICIIATHUXXUMHUUCCKHUCITPCBPAIIICHWA.

MHorue BONpOCHl XMMHHM HEPa3pbIBHO CBS3aHbI ¢ (DM3UKOH, OMOJOrHEeN W HKOJOTHEH,
1no0Opa3oBaHHOMY YeJIOBEKY, 4YeM Obl OH He 3aHUMaJcs B OyaylieM, Mojie3Ho ux 3HaTh. [loaTomy
BJJaHHOI00pa30oBaTeILHONIIPOrpaMMeEpeaTn3yeTCICHHTeTHYeCKHITIOAX01KECTECTBEHHOHAYYHO
My O0O0pa3oBaHHMIO, KOTOPBI TMO3BOJSET, C OJHOW CTOPOHBI, C(OPMHUPOBATHIEIOCTHOE
IpeJCTaBICHNE OMHDE, a, c Jpyroi CTOPOHBI, 00JIerYnuTh NOHUMaHHe
CJ'IO)KHI)IXXI/IMI/I‘IGCKI/IXHp06J'ICM.

CpokupeaJn3auuunporpaMmmsbl

OcBoeHHENIPOrpaMMbIPACCUNTAHOHATPUT 01

Bospactaereii,o0ydatonuxcsnonporpamme,—13-15mer

B  Teuenme  oOydeHus ~ ydamuecs, ~3aHMMasiCh ~OOUH  pa3 B HEJECIO
M3y4ar0TOPUTHHAIBHYIONPOTPaMMYITOXUMHH.

[Ipoucxoaut yrayOneHHe TMOJyYEHHBIX 3HAHUM 10 XHUMUU C aKIIEHTOM Ha
MOJTy4YeHHEHaBBIKOBCAMOCTOSATEIbHOMKCCIIEI0BAaTEIbCKOMpaboThl. DopMazaHaTHIIpe 1ycMaTpUB
AeTCOYETAaHWE TEOPETUYECKOM 4YacTH C MOCIHEAYIOIIE MPaKkTHYEeCKOW TNPOBEPKOH U
3aKpeIUIeHUeMIT0TyYeHHBIX3HAHUH Ty TEMITPOBEICHUSIPA3IMUHBIX OITBITOBHA0 A3 X UMHUECKOMITa0
OpaTopuH.



OxunaemMblepe3ysibTaTHIMCIIOCOOBIMXIIPOBEPKU

® [IOJIyYaTIIPEICTABICHHEOCTPOSHUNATOMA, MOHAXUMOJIEKYIIaX,0KIIaCCH(PUKAMUHEOpTa
HUYECKUXCOCTMHCHUHHAKHUCIIOTHI,0CHOBAHUSICOJIH,00aHATN3EUCHHTESE;

® IpUOOPETYTOCHOBHBICHABBIKHIIPAKTHYECKOWPAOOTHIBIA00PATOPUH,OY Ty TBIIIOIH
SATBIIPOCTEUIIHETa00PATOPHBICOTICPAIIHH;

® TPOSBATHHTEPECKCOBPEMEHHBIMITPOOIEMaMXUMUUHKUCCIIEIOBATEIHCKOWPAOOTEBITOM
Hay4YHOHO00JIaCTH;

¢ CcHOpPMHPYIOTIIPEICTABICHUEOKPACOTEXUMUYECKOTOIKCIIEPUMEHTA;

® DPa30BBIOTYYBCTBOOTBETCTBEHHOCTHIIPHBBITIOTHCHUUXUMUYECKOTOIKCIIEPHMEHTA

® CHCTEMaTH3HPYIOTCBOM3HAHUSIBOOJIACTUXHUMHUH,CO3/IAIyTHEO0XOAMMYI00a3yaisiepex
0JIaKyTITyONEHHOMYH3YUCHHUIO OTACTBHBIXPA3/ICTIOB XUMUM;

e Oyayr yMeThb  CaMOCTOSTEIBHO  TPOBOJUTH  DKCICPUMEHTHI  H

BECTHHCCIICOBATEILCKYIOPa00TyBIa00paTOPHH;

® 0CO3HAIOTEIMHCTBOMATEPHAILHOTOMUPAHAOCHOBEXUMHYECKOTOIIOIXOaKCTPOCH
WIOBEIIECTBA;

® OCBOSITIKOJIOTMYCCKHEACTICKTHIBIMSHUSIX IMUAHATIOBCETHEBHYFO)KU3HB;

® TpUOOPETYTMOTHUBAIIMIOHAIATbHEHIIICEU3YYCHUEECTECTBEHHBIXHAYK;

® HAy4aTCsCaMOCTOSATEILHOPAOOTATHCOCTIEIIMATbHOMXUMUYECKOMINTEPATYPOH;

® IPHOOPETYTHABBIKUIIOATOTOBKHIOKIIAI0BUBBICTYIICHHIMHAKOH (DePEHITHX.

O:xuaemMble pe3yJbTaThl 00YICHHUSIIONPOrPAMME OTCIICKUBAIOTCS B
paznuuHbIXpopmax:

Dopmbl
P . DopmMbI
HTOrOBOWIMArH
®opMbINIPOMEXK AUATHOCTHKHO0YYal0
Dopmbl . OCTHKHUPE3YJIbT
. YTOUHOWHINATHO LIUXCS TIOUTOTraM
HavaJbHOWANAT aToB
CTHKH . | peanm3auunoOpa3zoBa
HOCTHKH o0pa3oBaTe/IbHOI .
TeJIbHOMIIPOrpaMMbl
NAeSATeTbHOCTHIIO
rogamMooy4eHust
JemoHcTpanus
Beimonnennene6 paHeenpoIeTaHHOT0d | 3allUTauCCIIeI0BaTENb
CobecenoBanue OJIBIIUXIIPAKTHYE KCIIEpUMEHTa CKOIpPaboThL,cobecenoB
COOyUaroIUMHUC CKUXCaMOCTOATE e aHMEBKOHIIEro/1a
sIBHAa4aJeroa BHBIXPAaOOT 00y4Jaromuxcs, IpoIry
CTHBIIIUX
3aHATHE,TECT
UpOBaHME

3HAHUSMYMEHUSTTPOBEPSIOTCAIOCPEACTBOMBBITIOIHEHUA00 Y40 IUMHUCITIPAKTUYECKUXP
a00TBXMMHUYECKOMIa00paTOPHH,TOITOTOBKHCAMOCTOATEIbHBIXUCCIIEI0BATEIBCKUX —paboT. B
Te4eHHe yueOHOro rojia o0yJyarouuecs: y4acTBYIOT B XUMHUYECKUXOJIMMITHAAaX UKOH (DEepeHIIHSIX.

TpedoBanusikpe3yJabTaTtam o0y4eHHs

OOyuaronuiicsHayunTcs OOyuaromuiCcAIOTyYMTBO3MOKHOCTh
HAYYHUTHCS
[Tons3oBarecal ICXD Pacuersimodopmynam
PaGorarscHayyHBIMMaTEpHAIOM [lepeBomnTHE IMHUIIBINZMEPEHUS
BreiBoautsopmysist AHanu3upoBaTbrpaguKu
[ToHMMAaTHTEXHOJIOTHUIOOMBITOB PemarbHecTanjapTHBIE3a1a41
Cobupatsnpubopsl PematbecxeMbIpeBpameHnnc«X»




YYEBHO-TEMATUYECKHUUAILIIAH

Ne Ha3Banuepa3zneaoBurem KoaunvecTBouacoB
n/n Teopernu. IIpakTHy. Bcero
1 BeenenueBnporpammy 1 1 2
1.1 BBoanoesaustue 1 1 2
2 Ipeamer xumun 8 2 10
2.1 [ToHsATHSA:aTOM,MOJIEKYJIA,2ICMEHT 2 2
2.2 DOu3nUecKHEeNX UMUYECKHESBIICHNS 2 1 3
2.3 dusnyeckuecBoiicTBa 1 - 1
24 YucreleBeIecTBauCcMecu 1 - 1
2.5 Pasnenenuecmeceint 1 1 2
2.6 3aKOHCOXpaHEHUSIMACCHI 1 - 1
3 XuMHYeCcKHepeakunu 3 1 4
3.1 IoHATHEOXUMUYCCKOMB3aNMOICHCTBUIB 2 1 2
CIICCTB
3.2 [TpuHIUIBITPAapUIECKOTOOTOOPAKEHUSID 1 - 1
CaKIUH
4 CoBpeMeHHO€12a00paTOPHOE000OPYI0BAHHE 2 3 5
5 Pa6oracrazamu 2 3 5
5.1 Paszsutnexumun.Onsitel/x. I Ipuctim, K. 1 - 1
-B.Illeene
5.2 Bonopoa,kuciopoarnammuak 1 3 4
6 HcTopusixumum. 1 3 4
OTanbIBU3Y4YeHUUTA30BHPACTBOPOB
7 Pabora ¢ pactBopamu.Boaa 4 6 10
7.1 [TonsATHA: pacTBOpUPACTBOPEHHE 1 1 2
7.2 Kpucramms 1 2 3
7.3 [I€moun UKHUCITOTHI 1 2 3
7.4 Coinn 1 2 3
8 XumusiBokpyraac.Ilpaznauunasxumus 1 2 3
9 MeTanapIHuXcoeTHHEHUS 3 2 5
9.1 Meramibl 1 UX COEIUHEHUS — CTOMKIE 1 - 1
WaKTHUBHBIE, TBEPILIEUMSITKHUE, IPArolieHHbIC
9.2 MeTabl0CHOBHBIXTPYIIIT 1 2 3
9.3 MeTambinoOOUHBIXT Py 1 - 1
10 DJIEKTPOXUMHUS 3 2 5
10.1 ["anpBaHMYECKUEIIIEMEHTHI 1 - 1
10.2 YcrpoiicTBoOaTapeiiku 1 - 1
10.3 Koppo3sus 1 2 3
METaJLIOB.3aIIUTA0T
KOPPO3UH
11 Kenezo.CpoiicTBazkene3a 1 3 4
11.1 Oco0EHHOCTIKEIE3aNCOEINHEHUITKEIIE3a. 1 - 1
MarseTusm
11.2 PeaknumcoennHeHUI X eIe3a. X UMAYECKAsP - 3 3
amyra
12 HemeTananbl 2 6 8
12.1 Cepaudochop— 1 2 3
TUTTUYHBIETIPEICTABUTEIINHE
METAJLJIOB




12.2 l"anorensr. CXoacTBOMPA3THMIHS 1 1 2
12.3 | OxkucnurenbHO- - 3 3
BOCCTaHOBUTEIbHBIEPEAKITUTUBOBIT
YHMBJIA00OpATOPUU
13 I'eHeTHYeCcKasICBA3LHEOPTraHUYECKUXC 2 3 5
oeIMHEeHN
13.1 | MHoroo06pa3zueHeopraHMueCKUXXUMHYECKIX 1 2 3
BELIECTB UpEaKLIUN
13.2 OxkcupIMETaNIOBUHEMETAIIIIOB 1 1 2
14 MHoroo0pa3zneoprannyecKuxcoeIMHeHn i 4 6 10
14.1 MHoroo06pa3uecoeTMHEHUIyTIepoaa 1 - 1
14.2 MoromueBeniecTBa 1 3 4
14.3 Kpaxmanurmokosa 1 3 4
14.4 OpraHnnuecKreBeIIeCTBABIPUPO/IC 1 - 1
15 AHAJIU3HOYNCTKABEIECTB 2 7 9
15.1 | Unnukaropsl.llonyyennennsydeHeCBONCTB 1 3 4
15.2 CriocoOb100HapyKEeHUAKATHOHOBUAHUOHOB. 1 4 5
[[BeTHBIEpEAKIINU. AHAIIU3 CMECUCOIIEH
16 IMoaroroBkanccie10BaTeILCKOHPAOOTHINY 6 4 10
JacTHeBKOH(epeHI U
16.1 | BeIOOPTEMBIMITOATOTOBKANCCIIEAOBATEILCKOMPA 2 1 3
OOTHI
16.2 [TocTraHoBKadKCIIEpUMEHTA - 3 3
16.3 OdopmiieHre mpoeKTHOH paboThI 3 - 3
16.4 VYyactueBKoH(pepeHIun 1 - 1
17 Hrorosoe3ansitue 1 - 1
Hroro 46 56 102

COAEP KAHUEITPOTI'PAMMBbI

Pasznenl. Beenenne.

Temal.1.CobGecenoBanuecaieTbMu.

BriscHeHHENCX O THBIXTIPEACTABICHUHOTPEIMETEXUMUUHN00JIACTUEETIPUMEHEHHUS.

Temal.2.BBoaHOe 3aHATHE.

Texnuka Oe3omacHOCTH. 3HAaKOMCTBO ¢ rpymmoil. Pacckaz o  coaep:kaHuu
porpaMMeInepBororogao0yuenus. I IpapunanoBeneHUABIA00PATOPHH.

Ilpakmuueckasn uacms. TexHuka O0€30MacHOCTH B paboTe € XUMHUYECKHUMH
pEeaKTUBaMU, IIEKTPONPUOOPAMUHHATPEBATEILHBIMUIIPUOOPAMH.

Paznen2.llpexmerxumun.

Tema2.1.IloHsATHS:aTOM,MOJICKYJIA,3JI€MEHT.

[ITapocTeprkHeBassMO1eTbMOIEKYITBL. BemecTBaBokpyraac. BO3SHUKHOBEHUEUPA3BUTHETEO
peTuyeckuxmnpeacrapienuiiopemectse. Ctuxun Apucrorensuaromucrukallemokpura. PazBurtue
aTOMHUCTUYECKHUX IIPEICTABICHUI B TpyAax P. borins u JIx.
JlanbTOHA.3aKOHIIOCTOSIHCTBACOCTABABEILIECTB.

Ilpakmuueckana uwacmob. 3HAKOMCTBO C  KOJUIGKIIMEH  XWMHYECKHX  BEIIECTB.
[TocTpoeHuemoieneiMoIIeKyIpa3HbIXBEIIECTB.

Tema2.2.Pu3nyecKuenXuMU4ecCKesiBJICHUS.

Asnenusaduznuecknenxumuueckue.l opernecseun. MzyueHnepeakimuropeHus.




Ilpakmuueckana uacmyp. IlnaBnenue mnapaduna. M3roromieHue cBeun u3 mapaduHa
winmblia. IlnaBnenue omoBa. OOpaboTka TOpPSYEro 0JI0Ba COMSIMH MO AIXUMHUYECKUM
perentam(301049eHIEHCEPEOPEHNEO0T0BA). ATIXUMUSI(«30JI0TONT0K IBYUITUPUTHI ).

Tema 2.3. ®usuueckue

cBoiicTBa. I [OHATHEINIOTHOCTH.

Ilpakmuueckaa wacmp.OnpeneaeHUEIIIOTHOCTUMETAIUIANIO3AKOHY A pXUMea.

Tema2.4.YUnucroieBelieCTBAN CMECH.

[TpupoaHbiecMecu—BO3aYX, He()Th, MUHEPAIIBL. LI3yueHUEKOIITEKITHA.

Ilpakmuueckasauacme.IIpaBunapaboteicBecamu. B3BemmBane, (pUroTOBICHUECMECEHM
eTaJUlaMHEMETalIa.

Tema2.5.Pa3nenenunecmeceii.

OunCcTKaBeIECTB,IEPEKPUCTATITU3ALIUS.

Ilpakmuueckaauacmp.ONbITHIIOPA3IEICHUIOCMECEH.

Tema2.6.3aK0HCOXpPAHEHUAMACCHI.

XUMHUECKaspeaKUIKaKOTPAKECHUE3aKOHACOX PAHECHUSIMACCHI.

Ilpakmuueckaauacms.lIpurorosnenuecmecullemepu.

Pa3nen3.Xumuyeckuepeakuuu.

Tema 3.1. IlosiTHE 0 XHMHUYECKOM B3aNMOJEIiCTBHU

BemecTB. [ [pu3HaKUXUMUYECKUXPEAKIIUA.

Tema 3.2. [lpuHuunsl rpaguyecKoro 0TodpaskeHust

peakumii. XUMHYECKUE YPAaBHEHHUSI.

Ilpakmuueckasn  uwacms. HaOmoneHue  NPU3HAKOB  XMMHYECKOHM  peakluu.
[IpoBeneHNENPOCTEUIINXOTIBITOB, BEISIBIICHUEUOTCAHUEOCOOEHHOCTEHTPOTEKAHUAPA3TUUHBIX PE
aKLUH.

Pa3znend.CoBpeMeHH0€1200paATOPHOEO00PY/I0BAHME.

[IpuHuuneipa®oTel  O00OpYJOBaHMS ~ XUMHYECKOM  J1abopaTopHH: MarHuTHBIE
MeIIaIKH;BeChIMEXaHnUeCKrenabopaTopHbIe, TOpCHOHHbBIC,aHATU THYECKHE; BBITSKHOUIITKAD ; My
eIbHAsTICYb.

Ilpakmuueckaauacmsp.VIcioa530BaHNE000PYA0BAHUSUISITIPOBEICHUSIIA00pATOPHBIXPAO
ot.PaboraciienTpudyroi, MUKpOCKOIIOM, MAarHUTHOMMETIIATTKOH.

Pa3zpnenS.Pabora crazamm.

TemaS.1.Pazpurnexumuu.OnbiTel k. IIpuctin, K.-B.Illeee.

«JlecHONTa3»MCTIOCOOBI KYTYUIIICHUA»BO3AYXA.

Ilpakmuueckaauacmsp.OnpiTeicCO2u0;2. TexHukabe3onacHoCTUIPUPAOOTECTa3aMHU.

TemaS.2.Boxopoa,kucjaopoi,aMMHAK.

ITonsatueuncrorsirasa.l' pemyunitras.Ilnornocrerasa.

Ilpakmuueckaauacme. Ilonydenue Bogopoaa, KUCIOPOaa U
amMuaka.l3MepenuerioTHocTUrasa.

Pasznen6.Ucropusxumuu. ITanbIBU3y4eHMUTA30B HPACTBOPOB.

Uctopust TpanchopManuu TpeACTaBICHUNH YYEHBIX O CTPYKTYpe Tra3000pa3HbIX
BEIIECTBH TEOpHH pacTBOpoB. M3yuenme coctaBa Boszmyxa. Otkpeitus . Pesepdopma, A.
JlaBya3sbe u
I'.KaBennuma.Pa3Butuereopunropenns. Onposepxenuereopunduoructona. TeopurpactBopoBC
Appennycan/l. U.Menneneena.

Paznen7.Padoracpacreopamu.Bona.Tema7.1.

IousiTHSIPACTBOPH PacTBOPEHHUE.

TBépasie, xuakue,ra3oo0pa3upiepacTBopbl. HackienHwliipacTBop. HeHachIIeHHBIPACTBOD.
[lepechlllleHHBIMPACTBOP. PaCTBOPUMOCTS.

Ilpakmuueckaa  uacmp. IlpurotoBneHue  pacTBOPOB U3  JKMJIKOTO  CTEKJa
«Heoprannueckuitnec—3araJOuHbIMUITPEKPACHBIID.

Tema7.2.Kpucrasaibl.

KpucrannmzanususnepechleHHbIXpacTBOPOB.

Ilpakmuueckaauacmp. BelpaniiBaHHEMOHOKPUCTANIOBU3HACKIILIEHHOTOPACTBOPA.
[TonyuaeMupucyeMKpUCTATITBIPa3HON(DOPMBL.

Tema7.3.111€109UUKHNCIOTHI.

PactBopeiménoueitnkucior. Bonaspuzuke, xumunnornonorun. [ Ipupoaabie



http://ru.wikipedia.org/wiki/%D0%9D%D0%B0%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%9F%D0%B5%D1%80%D0%B5%D1%81%D1%8B%D1%89%D0%B5%D0%BD%D0%BD%D1%8B%D0%B9_%D1%80%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80
http://ru.wikipedia.org/wiki/%D0%A0%D0%B0%D1%81%D1%82%D0%B2%D0%BE%D1%80%D0%B8%D0%BC%D0%BE%D1%81%D1%82%D1%8C

OCMOTHYECKHESIBIICHUS.

Ilpakmuueckasauacmsp.Y CTpaHEHUEKECTKOCTUBOIBL. DIIEKTPOIUTHL. J{ucconmanus.

Tema7.4.Conn.

Muoroo6pasuecosneii. ComMBOKpyrHac, uxpeakiuu. KpacoTax uMiuaeCKUX peaKITHid.

Ilpaxkmuueckaauacmp Kpucranimzanuscoaein3KeIaTUHOBBIXIIEHOK.

Pa3nen8. Xumusipokpyruac.llpazgnnunasxumus.

[TpuntunsaelicTBUAPEepBEpPKOB, XUMUYECKUX3MEH, IPAKOHOB, XJIOTyIIEK.

Ilpakmuueckaauacmp. XuMn4eCKUE3MEUUAPAKOHBI. DOKYCHI,0CHOBAaHHBICHAM3MEHEHU T
LBeTa pacTBopa MNpH xuMuuyeckod peakuuu. DeliepBepkd. MbuUlbHBIE IIY3BIPH, O
4YEMOHUMOT'YTPAaCcCKa3aTh?

Pa3nen9.MeraaabIiHuxcoeMHEHHUS.

Tema 9.1. Mera/uibl U HMX COeIMHEHUS] — CTOWKHE M AKTHBHbIE, TBEpPAbIE M
MSATKHe,pParomeHHbIe.

MertannsirabnuueMeneneeBa. CTpoeHreaTOMaHalIpUMEpeaTOMaMeTaslIa.

Ilpakmuueckaauacmp.PU3NUECKUENXUMUYECKUECBOMCTBAMETAILIIOB.

Tema 9.2.MeTaJIbIOCHOBHBIXTPYIIIL.

CoiicTBa,cTpoeHHEAaTOMA.

Ilpakmuueckasa wacmp.OnpiTeicSnu Al.

Tema9.3.MeTanabINnO00YHBIXTPYIII.

Menp,cepedpo,3010T0,IMHK.CBOICTBA,CTPOEHUEATOMA.

Ilpakmuueckaauacmp . KaxuemeramisiecTbBiamneHakamuBanusi(W,Mo,N). [[paroriennbie
Metaisl. BergenenneAunAg. «Kaccuesnypnyp». BerpaiimBaHueMoHOKpUCTAIIIIOB
Cu.«/lepeBbsnllapanenscanlOnurepa.

Paznenl0.2exkTpoxumusi.

Temal(.1.I'aibBaHUYeCKHEITIEMEHTHI.

Uctopusiotkpoitus.llonstueoransBanrke. CoCTaBUMPUHIUIBIPAOOTHITAIbBAHUYECKUXDIIE
MEHTOB.

Ilpakmuueckan uacmp. W3ydeHwe cocTaBa W TpUHOUNA pPabOTHl  Pa3IMUHBIX
3JI€MEHTOBIUTAHUS.

Temal0.2.YcrpoiicTBodaTapeiiku.

Paznoxxenne Boxpl Ha Bogopox M kuciaopona. CoctaB M OpUHIUI  pabOTHI
Pa3IUYHBIX?JIEMEHTOBIIUTAHHUS.

Ilpakmuueckaauacmp.OnpIThICOaTApEKAMU.

Temal0.3.Koppo3usiMeTasjioB.3a1MTA0TKOPPO3UH.

[IpuunHBIMIOCTEACTBUAKOPPO3UUMETAIIIOB. 3aIIIUTAOTKOPPO3UH.

Ilpaxkmuueckaayacmp. ONbITHIION3yYEHUIOKOPPO3UUMETAIIIIOBU3AILUTHIOTHEE.

Pa3nenll.’Keuae3o.CBoiicTBaskesie3a.

Temall.1.0co0eHHOCTHIKEIe3aMCOEANHEHUITKe1e3a. MarHeTH3M.

XKenesnwiii Bek. Keneso Bokpyr Hac. CTENeHM OKHUCIEHUS JKeJe3a.

[TousiTHEMarueTu3Mma.
Ilpakmuueckan uacme. KauecTBEHHbIE pEaKIMM Ha HOHBI JKeJe3a.
[TonyuyenuenupodopHoroxenesa.OnbIThl,AEMOHCTPUPYIOIIEMArHETU3

Temall.2.Peakuuncoennuenuiizkesne3a. XuMmuieckasipaayra.

Oco6eHHOCTUCOEIMHEHUIDKETe3auUX PeaKIUil.

Ilpakmuueckaauacmp. ONBITHIIONOIYYEHUIOPA3HOLBETHRIX COEAMHEHUIKEIIE3a.
XuMuyeckaspaayrauxuMuaeckuiicBeTogop.

Pa3neal2. Hemeranisbl.

Temal2.1.Cepaudochop—TunuyHblenpeacTABUTETHHEMETAIOB.

CoenunennaSuP.XuMuueckue cBoHcCTBacoeqMHEHUHSHP. AtoTponusi.
OKHCIUTENTEHO-BOCCTAHOBUTEIBHBIECBOMCTBAaCOEIMHEHNICEphI(Ochopa.

Ilpakmuueckaa uacmob. DelepBepKU KaK IMPUMEP TUIUYHOM OKHUCIMUTEIIBHO-
BOCCTAHOBUTEIbHONPEAKIINH.

Temal2.2.I'anorenpl.CxoacTBanpazanyms.

M cTopusaOTKPBITUAHEKOTOPBIXTaJIOr€HOB. I 'altoreHpI—
onacHblennose3Hbie. YemnaxueTMope? 3a4eMOpranu3Myno?



Ilpakmuueckaauacmp. ONbITHITIONONYYEHUIOTAIOT€HOB.

Tema 12.3. OKHCIUTENbHO-BOCCTAHOBUTE/IbHbIE Ppeakuuu B ObITY M B

aadoparopun./lpakmuueckas uacms. BbiBeneHue TMSITEH U TOJIYYEHUE KPACOK.

Xumuueckue Bynkanbl. Pasnenl3.I'eHeTn4yecKkasicBI3bHEOPTraHNYeCKNUXCOETUHEeHUI.

Temal3.1.MHoroo0pasueHeopraHn4ecCKMXXuMHYECKUXBEECTBUP eaAKI Ui,

Komnpnalluzeranra.

Ilpakmuueckaauacmyp.1IpoBeeHNECTOKHONIECTUXUMUYECKUX PEAKIIUN IO YyYEeH
nsakosienIuzeranra.

Tema 13.2.0KcHABIMETAJIOBUHEMETAIIOB.

Heoprannueckuiicunres.l eHeTHYECKAACBA3bHEOPTAHUYECKUXCOCIUHEHHUMN.

Ilpakmuueckaa uacmo. IlonydyeHue M CBOMCTBA

okcunoB.Paznesn 14. MHorooOpa3ue oOpraHm4yecKux

coenuHenuii.Temal4.1.MHorooopasuecoeuHeHUuyr.ie

poaa.

Hedts,HedTsaabieriénku. Pazpymenunennénok. [ToBepxnocTHOCHATDKEeHUE. BonpockIzarpsisHeH!
SOKpY KaroLecpesl.

Ilpakmuueckan uwacms. OlpenencHUe TalOreHONPOU3BOAHBIX. l'opeHue caxapa.
[IponykTeIuTaHus.

Temal4.2.MowmueseniecTsa.

Mpuia. CHHTETHYECKHEMOIOLUEBEIIECTBA.

Ilpakmuueckaapadoma.VI3roToBICHUEMBLIA.

Temal4.3.Kpaxmayurimokosa.

Crpoenue, cocraB, ucnoib3oBaHue. L[BeTHble peakuuu. OrnpeneneHUe IIFOKO3bI.
Cepebpenue.

Ilpakmuueckaauacmp. KauecTBeHHbIEpEAKIUMHAKPAXMATUTITIOKO3Y.

Temal4.4.0pranudeckneBeniecCTBABNIPUPOIE.

benku, xupel, yriaeBonabl, (epMEHTBl, TOPMOHBI, BUTAMUHBI U HPOIYKTHI

UXIIPEBPALLEHUN.

Ilpakmuueckaauacmp.11pocTbIEONBITHICOPTAHNYECKUMUBELIECTBAMH.

PaszpenlS.Ananusuoducrka.

WuankaTopen3npupoiHeIXxMaTepraioB. CriocoObIpa3InueHUsCONEH.

Ilpakmuueckan wacmp. llpUrotoBieHre WHAUKATOPOB U3 MPUPOIAHOTO  CHIPBS.
XpomaTtorpa@usaudIKCTpaKIusa. AHATU3CMECUCOIEH.

Pa3neal6.lloaroroBkaucciienoBarebckoiipadorsinyuyacTueBKoHpepenunu. Temal6

.1.Bb100pTeMBI HIIOATOTOBKAKMCC/IE10BATEIbCKOHPAOOTHI.

Ob6o06menuenpoiinenHoromarepuana. Beioopremsl. LennnzanaunpaboTel, 3 TanbpabOThl Haj
Hel.OcobeHHocTuucnoab3oBaHuss IHTepHeT.

Ilpakmuueckas wacmep.IlonckupabotacnurepaTypoil moTeMe.

Temal6.2.IlocTanoBKa3KCIIEPUMEHTA.

MecToupoIs3KCcriepIMeHTaBHCCIIeI0BaTeNbCKopadoTe. BeiBoapIopadore.

Ilpakmuueckaauacms.lIpoBeieHNEIKCIIEPUMEHTANAHATIN3ETOPE3YIbTATOB.

Temal6.3.YuyacTueBKOH(pepeHIUH.

IToxroToBkaI0KIaJauIIPE3CHTALIUH.

Ilpaxmuueckas uacmp. Yuactue B KoHpeperuun «[ IOUCK», o0cyxnenue
Pe3yNbTaTOBKOH(EPEHIIMNUBBICTYIUICHUHOOyYato X CSl.

Pa3znenl7. UTtorosoesansrue.
Br16opunanBHIyansHeIXTEMAIIN3YdeHUsIeToM. [lo1Be 1eHnenToroBpadoThI3ayyeOHBINT O/,

METOJUYECKOEOBECIIEYEHUE

Oco0eHHOCTHMETOANYEeCKOr000eceYeHUSIPOrPaMMbl
[IporpamMma peanusyeTcss Ha 0a3e XuUMHUECKOH sabopatopuu. DopMbl
3aHATUHONPENEIAIOTCI TEM, YTO Iporpamma UMeEET
[IPEUMYILECTBEHHO €CTECTBEHHOHAYUYHYIO



HaIpPaBICHHOCTHCAIEMEHTAMUXY10’KECTBEHHO-3CTETHYECKOWHATPABICHHOCTH.

3aHATUATIPOXOAATBBUACTCKINI, 0ece ], 1Tab0paTOPHBIX3aHATUH, IPAKTUKYMOB,aTaKKeBPOP
MEBUKTOPHH,KOHKYPCOB,ITPa3IHUKOB. BOBpeMs3aHATHI A TUTIONYYal0 TTEOPETUYECKHE3HAHU S, KOT
Opble3aTeMIIOAKpEIUIAIOTIIpakTHUecKoipaboToil.Ilenarorocymecriser HE00XO0AUMYIO
MOJIICPIKKY U KOHTPOJIb BO BpeMsI BCETO 3aHATUS.
3aBepIeHUEeKaKJOUTEMBICOITPOBOKAAETCIYTEHUEMCOOOILIEH I, 10 AT OTOBJIEHHBIX00 yJaroIUMHUC
1, IEMOHCTPALUEUOIIBITOB.

OnbIThl, SABISAIOIIMECS OOLIEU3BECTHBIMU WJIM TPUBUAIBHBIMU, TOJBKO YIOMMHAIOTCS
By4eOHO-
TEeMaTUYEeCKOMIUIaHEHIErKOMOT'yTOBI Th3aMEHEHbLIPYT MU B3aBUCUMOCTHOTOOECTIEUeHUATIa00paT
OpUHPEaKTUBAMUUIMUHBEHTAPEM.

Ocoboe BHMMaHHWE BO BpeMsl MPOBEIACHHUS 3aHATUH  YHENSETCS  CTPOroMy
COOJIIOICHUIONIPaBUIIPA0OTHIMTEXHUKHOE30I1aCHOCTUBXUMHUUecKoiadbopaTopun. Kaxnoesansarue
,0COOCHHOBHAYAJIET 0/1a,COJIEPKUTPA3BICKATEIbHBIMUTPOBOWAIEMEHTHI( OTIBIT, HHTEPECHBIE3a/1a
YUUIM3aHUMATENIbHBIEPACCKA3BIITPOXUMUKOB HUXOTKPBITHSA).

B Teuenume o0O0ydyeHHs JOCTATOYHO 4YACTO IIPOBOJATCS KOHKYPChl M BHUKTOPUHBI.
TakumoOpa3zom obecrieunBaeTcs yBIEKATEIBHOCTh MOJauu MaTepuaia, COJACpXKaHue KOTOPOTo
HOCHUTOIIEPEKAIOIIUI 110 OTHOIIEHUIO K OCHOBHBIM IIKOJIbHBIM AUCLUILIMHAM XapakTep. Kpome
TOT'0,HaHEKOTOPBIX3aHATHAX 00y IO ECIBBITIOTHIIOT3aHIMATEIbHBICOTIBI TH, KOTOPBIEOHICAMO
CTOSTENbHO Hauuld B KHUrax wiau MurepHere. Takas Meroauka obOecrieyuBaeT
JTOCTYIMTHOCTHBOCIPUATHAAOCTATOUHOCTOKHBIXTEMHBOITPOCOB.

B nocnennee Bpems B CBS3U ¢ MaJeHUEM MHTEpeca K eCTeCTBEHHOHAYYHBIM JUCLUILIMHAM
Ha3aHATUAX OOJIbIIE BPEMEHH yJenseTcss BompocaM (usuku, Ouonorum, skonoruu. K KoHIry
rogao0yJarolMcsl  IpeularaeTcss  MornpoOOBaTh CBOM  CHJIbl B BBINOJHEHUM IPOEKTHO-
UCCIIEI0BATENbCKOMPAOOTHl M MOArOTOBUTH JA0KIaA. Bc€ 3T0 crmocoOcTByeT (hopmMHpOBaHMIO
TBOPYECKOH, 00pa30BaHHON,aKTUBHOMINYHOCTH.

Ipupean3auuunporpaMmMbINCIOIb3YIOTCACTETYIOIHEMETOAbI:

»  00bsCHUMENbHO-
ULIIOCMpamuénblii(00s3aTeabHasITEOPETUYECKATYaCTh,pab0TaCHILTIIOCTPAaTUBHBIMUMAaTEpHUaIaMH,
COCTaBJICHHETPAKTUICCKUX3aIaH U );

» npobnemmuviti  (MpoOJIEMHOE N3TIOKEHHUE MaTepHaia MpH N3y9eHUN
BOIPOCOBAIKOJIOT MM, HAYYHON
STHUKH,TPUAaHAIN3ENIePCIIEKTUBHBIXHAITPABICHUHPA3BUTHSIHAYKH );

»  npaxmuyeckuii(00s3aTeNbHBICTIPAKTHYECKUEPAOOTHIHAKAK JOM3AHITHH );

» OeamenvHocmubili (BBEACHWE WHIMBUIYAIbHBIX 3aJaHUA H

CaMOCTOSITENIbHOWPAOOTHICIUTEPATYPOIA, yuacTHeE
00y4aroIUXCIBKOHPEPEHIUAXUIKCKYPCHUSX ).
O0ecneyeHNeNPOrpaMMbIMeTOIHYECKOUIIPOAYKIIH el

B kayecTBe AMIAKTHMYECKHX MAaTePHAJIOB HCIIOJIB3YIOTCS HArJsAHbIE IOCOOUS:
TabiunapacTBopuMoctTuunepuoanyeckastadbnuuall. . MeneneeBa; KoIeKIIMUIIONE3HBIXCKOTIA
€MBIX,[10YB,HE(PTH, IKATATBEPAOCTHHUT. I1.

XuMusT — HayKa dKCIIEPHIMEHTAIbHASI, TI03TOMY JEMOHCTPAIHS XUMUYIECKOTO AKCIIEPHMEHTA
UBBINIOJTHEHHE JTa0OPAaTOPHBIX PabOT JOJDKHBI YKPEIUIATH 3TOT MHTepec. B mocienHee Bpems
UCSTIPEICTABUTEXIMHUIOBYBIIEKAaTEIbHONHPOPME,
BbI3BaTbHMHTEPECKITOWHAYKE,[10]aTheE€HAT IS IHOBOJIHYETMHOT UXITPETIO1aBaTEICHBPA3TNUHBIX CTP
anax.IloaToMmyB0Opa30BaTEIbHBIXIIPOTPAMMAXITOXUMUUTOJKHOOBI TEKAKMOKHOOOTBIIIETIONOOHBI
XyBJIeKaTeIbHbIX (hopMIoJaunMarepuaa.

BaTuxycnoBusx3agadeitydpeskAeHASI0MTOTHUTEIFHOT000pa30BaHHSIETCHCTAHOBUTCSI
obecrieyeHne BO3MO>KHOCTH ISt CaMoro HIUPOKOTO Kpyra o0yyaromuxcs
OCBOMTHIIPOCTEHITNEHABBIKUX UMUIECKOT03KCIIEPUMEHTA, T.K.MMEHHOIKCIIEPUMEHT( «OTIBITHI»,Ka
K



TOBOPSAT/AETH )BCETIaBbI3BIBACTUHTEPEC YCaMOTopa3HOroBo3pacra
MartepuanbHoeobecneyeHHepeaTn3aluuIporpaMmMbl

3aHATUSATIPOXOAATBIPYIIIEBXUMUYECKOMIA00paTOPHH, pACTIONaraoIeiBCEeMHEOOX 0 TUMBIMOOOD
yIOBaHUEM.

OcymecTBiieHne  yd4eOHOro  mporecca TpeOdyeT — Haauuus

YKOMIUIEKTOBAaHHOT 0000y TOBAaHUSAIBYX THIIOB—

1ab0pPaTOPHOr0000PYA0BAHUSIUTEXHIUECKUXCPEICTBOOYUCHUSI.

Knepsomyrumnyornocsres:

— nabopaTopHOe OMEIeHUE, 000PYIOBAHHOE TATOM, CTOJIAMU JIJISt
BBINOJIHEHUSTIPAKTHICCKUXPAOOT,pPAaKOBHHOI;

— CTaHIapPTHHIHA0OPXUMHUYECKIXPEAKTUBOB(KUCIOTHI, IIEI0YH,0KCHIBI,COJIN ),

— U3MEPHUTEIbHBICTIPUOOPHI;

— cTeKIsTHHasraphopoBasnocyaa;

— METaJUTMYECKUEIITATUBEI,

— HarpeBaTeIbHBICTIPUOOPHI;

— neHTpudyra;

— MarHUTHAasIMEIIAJIKa;

— BECHI,

— MHKPOCKOII.

KoBTropomyrumnyornocares:

— KOMITBIOTEPCIIPHHTEPOM, U (pOBOiioTOanIapaT,aTaKkKeMapKepsbl, (hIoMacTepbl,0J0KH
OTBI JUISA3AMUACEHHT. 1.
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