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1. HTOSICHUTEJBHAS 3AITUCKA.

1.1. O6aacTs npuMeHeHHst MPOrpPaMMBbl y4e0HOIM I CUUILIHHBI

Oo6meoOpa3oBaTenbHas yuyeOHass MUCHUIUIMHA «XuMUs» u3ydaercs B Kommemke IV,
peanu3yomas mporpaMmy CpeaHero oOmiero o0pa3oBaHHs B IpeaesiaXx OCBOCHHS OCHOBHOM
npodeccnoHaTbHOM 00pa30BaTEIBHOM MIPOTrPaMMBI Ha 6a3¢ OCHOBHOTO 00IIIEero 00pa3oBaHuUsI IPU
MOJTOTOBKE CIEIMAINCTOB CPEJHETO 3BEHA.

[Iporpamma 1mo XuMHH Ha ypPOBHE CpelHETo 00IIero oopa3oBaHus paspaboTaHa Ha OCHOBE
denepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O06 obpazoBanuu B Poccuiickoit deneparmmy,
TpeOOBaHUI K pe3yibTaTaM OCBOEHUS (eaepalibHOi 00pa3oBaTENbHON MPOTrPaMMBblI CPETHETO
obmero o6pazoBanus (POII COO), npexacraBneHHbIx B DenepanbHOM TrocyIapCTBEHHOM
obpazoBarensHoM crangapte CIIO, ¢ yuérom KoHuenmuuu mnpenoaaBaHus y4yeOHOTO mpeamera
«Xumus» B 00pazoBaTenbHbIX opranu3anuiax Poccuiickoii®enepanun, peann3yomux OCHOBHbIC
00pa3oBaTeNbHbIC IPOTPAMMBI, M OCHOBHBIX IMOJIOXKEHUH «CTpaTreruu pa3BUTHs BOCIHHUTAHHS B
Poccuiickoit @eneparun Ha nepuon 1o 2025 roxa» (Pacnopsbxenne IpaButenscrea PO ot 29.05.
2015 Ne 996 - p.).

OCHOBY OJIXOJIOB K pa3pabOTKe MPOrpaMMbl [0 XUMHH, K OIPEICICHUIO O0IIeH CTpaTernu
00yd4eHUsI, BOCIIUTAHUS M Pa3BUTHsI 00YYAIOLIMXCS CPEIACTBAMH YYEOHOro mpenmera «XuMHsh»
st 1kypca Ha 0a30BOM ypOBHE cocTaBuiu KoHuenrtyaiabHbie mnonoxenus PIOC CIIO o
B3aUMOOOYCIIOBIICHHOCTH LEJeH, COJepKaHMsl, pe3yIbTaTOB 00y4eHUsI U TpeOOBaHUI K YPOBHIO
MIOJITOTOBKH BBIITYCKHUKOB.

XuMmuyeckoe  00pa3oBaHME, IIOJIy4aeMO€  BBIMYCKHMKaMH 00I1e00pa3oBaTelbHON
OpraHW3alliM, SBISETCS HEOThEeMJIEMOM dYacThlo X oOpa3oBaHHOCTH. OHO  CIYXHT
3aBEpUIAIONIMM JTAallOM peau3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOYEBBIX
LEHHOCTEH, MPUCYIIHMX IETIOCTHOM CHCTEME XUMHUUECKOT0 00pa30BaHusl. DTH IIEHHOCTH KacaroTcs
MO3HaHMS 3aKOHOB MPHPOJIbI, HOPMHUPOBAHKSI MUPOBO33PEHHS M OOIICH KyJIbTypbl YeJIOBEKa, a
TaKXe SKOJOTMYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0OPOBBIO M TPUPOIHOHN Cpee.
Peanusyercs xummudeckoe 00pa3oBaHHE00yUarONINXCs Ha YPOBHE CPEJHEr0 00IIero o0pa3oBaHus
CpeICTBaMu Y4eOHOTO MmpeaMeTa « XUMUs», COJIepKaHUe U TIOCTPOSHHE KOTOPOTO ONpE/IeIeHbI B
IporpaMme Mo XUMHUH ¢ y4ETOM CIeUUPUKH HAYKA XUMHH, €€ 3HAYCHHS B TO3HAHUH MTPUPOJIBI U
B MaTepHaJbHOW JKU3HH OOIIECTBA, a TaKkKe C Y4ETOM OOMMX IeJed W MPUHIMIIOB,
XapaKTEePU3YIOIMX COBPEMEHHOE COCTOSIHHE CHCTEMBI CpEJHEro oO0Iero oOpa3oBaHUs B
Poccuiickoit denepanumu.

1.2. Iean u 3apa4n y4eOHOI AMCHMILINHDI:

CornacHo 1aHHOM TOYKE 3pEHHUs TIJIABHBIMM LEISIMU HU3Y4YEHUS NpeaMera
«Xumus» Ha 6a30BOM YPOBHE SIBIISIOTCS:

e (HOpMHUPOBAHHWE CHUCTEMBl XHMHYECKHX 3HAHWW KaK Ba)XKHEHIIEH COCTaBISIONICH
€CTECTBEHHO-HAYYHON KapTHHBI MUpPa, B OCHOBE KOTOPOW JIEKAT KIFOUEBBIC MOHSTHS,
(dbyHIaMeHTaIbHBIE 3aKOHBI U TEOPHUH XHUMHH, OCBOCHHE S3bIKa HAyKH, YCBOEHUE H
MOHUMAaHUE CYIIHOCTH JOCTYMHBIX OOOOIIEHHII MHPOBO33PEHUYECKOTO XapakTepa,
O3HAKOMJICHHE C UCTOPUEHN MX PA3BUTHUS U CTAHOBJIECHUS;

e (QopmMupoBaHUE U PA3BUTHE MPEACTABICHUN O HAyYHBIX METOJaX TMO3HAHMS BEIICCTB H
XUMHYECKUX peakluil, HeOOXOIUMBIX NIl MPUOOPETEHUs YMEHUN OpPHEHTUPOBATHCS B
MHpPE BELIECTB U XUMUYECKUX SBJICHUN, HUMEIOIINX MECTO B IPUPOJE, B IPAKTUUECKON U
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MMOBCEIHEBHOM JKU3HU;

e pa3BUTHE YMCHHI U CIOCOOOB JICATEIILHOCTH, CBI3aHHBIX C HAOJI0ICHHEM HOOBSICHEHUEM
XUMHYECKOTO JKCIIEPUMEHTa, COONIOJIEHUEM TPaBWJI O€30MacHOro OOpalieHus C
BEIIECTBAMH.

Hapsiny ¢ atum, comepkaTtenbHas XapaKTepPUCTHKA IIeNICH U 3a/1a4 U3y4eHUs TpeaMeTa B
porpamMMe Mo XMMHH yTOYHEHA M CKOPPEKTHPOBaHA B COOTBETCTBHHMC HOBBIMHU MPUOPUTETAMHU
B CHCTEME CpeJHero 001ero oopazoBanus. CeroaHs B IPENoAaBaHH XUMHUH B OOJIbIIEH CTENEHN
OoTHAaETCsl MPEANOYTECHHE MPAKTUIECKON KOMIIOHEHTE COJepKaHUs 00yUeHHS, OPHEHTUPOBAHHOM
Ha TIOJrOTOBKY BBITyCKHHKA 00IE00pa3oBaTeIbHONW OpPraHW3alluy, BIAJICIONICTO HE HA0OpOM
3HaHW#, a (PYHKIMOHAIBHOW T'PAMOTHOCTBIO, TO €CTh CIOCOOAMH W YMEHHSIMH aKTHBHOTO
MOJTyYCHHUS 3HAHUN U TIPUMEHEHUS MX B PEATbHOM KU3HU JUIS PEIICHUS TPAKTUICCKHUX 3a]1a4.

B cBs3u ¢ oTMUM TpH U3ydYCHHH TpeaMera «XHMHS» JOMUHUPYIONIEe 3HAYCHUE
MPUOOPETAIOT TAKKE LIENIU U 3a/1a4H, KaK:

ajlanTanys 00yJaronIiXxcs K yCIOBHSIM TMHAMHYHO Pa3BUBAIOIIETOCs MHUpa, (POPMUPOBAHHE
MHTEJUIEKTYaJIbHO pa3BUTOM JIMYHOCTH, TOTOBOM K €aMOOOpa3oBaHUIO, COTPYAHHUYECTBY,
CaMOCTOSITEJIbHOMY TPUHSTHIO TPAMOTHBIX PEHICHUH B KOHKPETHBIX >KU3HEHHBIX CHTYAIUSX,
CBSI3aHHBIX C BEIIECTBAMH U MX IPUMCHCHUEM;

dbopmupoBaHHe y OOYYarOIIMXCS KIIFOUEBBIX HABBIKOB (KJIFOYEBBIX KOMIICTCHIUH),
UMEIOIINX YHUBEPCATbHOE 3HAUCHHE JIJISl PA3IMYHBIX BUJIOB JICATEIBHOCTU: PEIICHUS MPOOIIeM,
MOMCKa, aHalu3a W 00paboTku HWHPOpMAIHMKM, HEOOXOMUMBIX I NPHOOPETCHHS  OIbITa
NESTeIbHOCTH, KOTOpas 3aHMMAaeT BaKHOE MECTO B MO3HAHWU XUMHH, a TAKKE JJISI OLEHKHU C
MO3UIHNN YKOJIOTUIECKOH 0€30MacHOCTH XapaKTepa BIHSHUS BEIIECTB U XUMUYECKHUX POIIECCOB
Ha OpraHu3M 4eJloBeKa U MPUPOTHYIO CPELy;

pa3BUTHE MO3HABATENBHBIX HHTEPECOB, NHTEIEKTYAIbHBIX H TBOPUYECKUX CIMOCOOHOCTEH
o0ydaromuxcsi: CIOCOOHOCTH CaMOCTOSITENIbHO TMPHOOPETaTh HOBBIE 3HAHUS IO XUMHUH B
COOTBETCTBHUH C KU3HCHHBIMH MTOTPEOHOCTSIMU, UCTIOIH30BaTh COBPEMEHHBIE HH(DOPMAIIHOHHBIC
TEXHOJIOTHH JIJIS TIOVCKA M aHAJTN3a YICOHOW W HAYIHO-TIOMYJISIPHON HH(POPMAITIH XHMHUYECKOTO
COJIEp>KaHUS;

(dbopMHEpOBaHKE U Pa3BUTHE Yy 00YUYAIONIMXCS ACCOIMATUBHOTO U JIOTHYECKOTOMBIIIICHNS,
HAOJIOAATENFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOphIe OCOOEHHO HEOOXOJWMBI, B
YaCTHOCTH, MPH IJIAHUPOBAHUHU U MPOBEACHUN XUMHUECKOTO IKCIIEPUMEHTA;

BOCIHUTAHHE Y 00YyUarOHINXCsl YOSKIEHHOCTH B TYMaHUCTHUECKOM HAMTPaBIEHHOCTH XUMUH,
e€ BaKHOW pONM B PEIICHHH TIIOOATBHBIX IMPOOJIEM PAIMOHAIBHOTO TMPHPOJIOTIONB30BaHUS,
MIOTIOJTHEHHSI YHEPTeTUYECKUX PECYPCOB M COXPAHEHHS MPUPOIHOTO PAaBHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OEpeXHOr0 OTHOLIEHHUS K IPUPO/IE U CBOEMY 30POBBIO, a TAKXKe IPUOOpPETEHUs
OTIBITa WCIIOJIb30BAHUS TOYYEHHBIX 3HAHUU JIJISl PUHSATHUS TPAMOTHBIX PEIICHUH B CUTYaIUSX,
CBSI3aHHBIX C XUMUYCCKUMU SIBIICHUSIMH.

B ydeGHOM mane cpemnero oOmiero o0pa3zoBaHus MpeaMeT «XUMUs» 0a30BOr0 YpOBHS
BXOJIUT B COCTaB IpeaAMeTHOI 06macTn « EcTecTBeHHO-HAYYHBIE TPEMETHD.



2. OBIIASI XAPAKTEPUCTUKA YYESHOM JJUCLHUIIJINHBI.

XUMHS KaK 3JICMEHT CHCTEMbl €CTECTBEHHBIX HayK UTpaeT 0COOYIO POJib B COBPEMEHHOM
UBWIM3AIMHY, B CO3JaHUU HOBOH 0a3pl MaTepuaibHOM KyJabTypbl. OHa BHOCHUT CBOW BKJIAJ B
(hopMUpOBaHHE PAIMOHATHHOTO HAYYHOTO MBIIIJICHUS,B CO3[JaHUE IIEIOCTHOTO MPECTABICHUS
00 OKpY’KaoIIeM MHUPE KaK O €AMHCTBE MIPUPOJIBI U YeJI0BEKa, KOTOpoe (hOpMUPYETCS B XUMUU Ha
OCHOBE MOHMMAaHMS BEIICCTBEHHOTO COCTaBa OKPY’KAIOIIEIO MHpPA, OCO3HAHUS B3aWMOCBSI3H
MEXy CTPOCHUEM BEIIECTB, UX CBOMCTBAMH M BO3MOKHBIMU 00JIACTSMHU ITPUMEHCHHUS.

TecHO B3aUMOCUCTBYSI C APYTUMHU €CTECTBEHHBIMU HayKaMH, XMMUS CTalla HEOThEMJIEMOM
9aCcThIO MUPOBOH KYJIBTYPbI, HEOOXOIMMBIM YCIIOBUEM YCIICITHOTOTPYAA M )KU3HU KAKOTO YIeHa
obmectBa. CoBpeMeHHass XMMHSl KaK HayKa CO3MJaTebHas, KaK HayKa BBICOKMX TEXHOJOTHM
HalpaBjieHa Ha pEIICHHE TJI00albHBIX MPOOJIeM YCTOMYMBOTO pAa3BUTHS YEJIOBEYECTBA —
CBIPbEBOM, YHEPTETUUECKOMU, MTUIIEBOM, IKOJIOTHUECKOM 0€30MaCHOCTH M OXPaHbI 3JJ0POBbS.

B cooTtBeTcTBHM ¢ OOmIMMHU TEISIMH W TPHHIMIIAMHA CPEAHETr0 oO0Iero oOpa3oBaHUS
comepkanue mpeamera «Xumus» (1 Kypc, 0a30BbIii ypOBEHb H3Y4YCHHS) OPHEHTHPOBAHO
MPEUMYIIECTBEHHO Ha OOIEKYJIbTYPHYIO MOJATOTOBKY OOYYalOIIMXCs, HEOOXOIUMYIO UM JUIsS
BBIPAa0OTKM MHUPOBO33PEHYECKUX OPUEHTUPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COLIUyMAa,
MIPOJIOJKEHHS] 00pa30BaHUsl B PA3IMYHBIX 00J1ACTsIX, HE CBA3aHHBIX HEMOCPEJCTBEHHO C XUMHUECH.

CocraBngomuMy  npeaMera «XUMHUsD ABISAIOTCA 0a30Bble Kypchl — «OpraHudeckas XuMus»
OCHOBHBIM KOMIIOHEHTOM COZIEp>KaHUsI KOTOPBIX SIBJISIOTCS OCHOBBI 02a30BOM HAyKH: CUCTEMa 3HAHUM
[0 OpraHM4ecKod xumuu. POpMHUpPOBAaHME NAHHOM CHUCTEMBl 3HAHUW IPU H3YyYECHUH IpeaMeTa
obecreynBaeT BO3MOXKHOCTb PAaCCMOTPEHHUSI BCErO0 MHOrooOpa3usi BEIIECTB Ha OCHOBE OOIIMX

MOHSTUH, 3aKOHOB U TEOPUI XUMUHU.

CtpykTypa coaepxanusi KypcoB — «Oprannueckas Xumus» chopMHpoBaHa B MPOTpamMme
[0 XMMHUU HAa OCHOBE CHCTEMHOTI'O IOJIXO0Jla K M3yYEHHI0 Y4eOHOro Marepuana u oOycloBIeHa
HMCTOPUYECKH OOOCHOBAaHHBIM Pa3BUTHEM 3HAHUU Ha OMPEACIIEHHBIX TEOPETUYECKUX YPOBHSX.
Tak, B Kypce OpraHMYe€CKOM XHMHHU BEIIECTBA PACCMATPUBAKOTCI HA YPOBHE KJIIACCUUYECKOU
TEOPUU CTPOECHUS OPraHMYECKUX COCIMHEHHW, a TAKXKE€ Ha YPOBHE CTEPEOXUMHUUYECKUX U
AJIEKTPOHHBIX MPEACTABICHUI O CTpOCHHUH BelecTB. CBeIeHNUs 00 U3yUaeMbIX B Kypce BEIIeCTBaX
JAIOTCS B PA3BUTHHU — OT YTJIEBOJAOPOJIOB JI0 CIOKHBIX OMOJOTUYECKH aKTUBHBIX coequHeHu. B
Kypce OpraHMYecKOM XHMHUU TONYYaroT pa3BUTHE CHOPMHUPOBAHHBIE HAa YpPOBHE OCHOBHOTO
obmero  oOpa3oBaHMsI ~ TMEpPBOHAUAIbHBIE  MPEJACTaBICHHS O  XHUMHUYECKOH  CBS3H,
KJIACCU(PMKAIIMOHHBIX TIPU3HAKaX BEIIECTB, 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX CTPOCHUS, O
XUMHYECKON PEaKIUu.

Ennnas cucrema 3HaHUN O BaXKHEHIIMX BEIIECTBAX, UX COCTAaBE, CTPOCHUU, CBOMCTBAX U
MPUMEHEHNH, a TAKKE O XUMUYECKUX PEAKLMAX, UX CYLIHOCTU U 3aKOHOMEPHOCTSAX NMPOTEKAHUS
JIOTIOJTHSIETCS B Kypcax lcemecTpa 3JieMeHTaMU COAEp KaHUs, UMEIOIIMMH KYJIbTYPOJIOTHYECKUI
Y MPUKIIATHON XapakTep. DTU 3HAHUS CIOCOOCTBYIOT TOHHUMAHHWIO B3aWMOCBS3UM XUMHUHU C
JpPYTMMH HayKaMH, PacKpbIBalOT €€ poJib B IO3HABATEIILHOM U NMPAKTUUYECKOU IEATEIIbHOCTH
YeNI0BEKa,CIIOCOOCTBYIOT BOCIIUTAHUIO YBAKEHHsI K MPOLIECCY TBOPYECTBA B O0JACTU TEOPUU U
MPAKTUYECKUX MPUTIOKEHUH XUMHUHU, IOMOTAIOT BBIITYCKHUKY OPHEHTHUPOBATHCS B OOIIECTBEHHO
W JMYHOCTHO 3HAYUMBIX TpOOJeMaxX, CBSI3aHHBIX C XUMHEH, KPUTUYECKH OCMBICIUBATh
nHOpPMALIUI0O U TIPUMEHSTh €€ g TMOTMOJHEHHs 3HAHHWH, pelleHWs WHTEIUICKTYalbHBIX H
AKCIIEPUMEHTATBHBIX HCCIIEIOBATENLCKUX 33/1a4. B 1enomM copepkanue ydeOHOro mpeaMmeTa
«XUMHSD» JTaHHOTO YPOBHSA HU3YyYEHHS OPUEHTHUPOBAHO Ha (OpMHUpOBaHHE Yy OOydaroUIuxcs
MHPOBO33PEHYECKON OCHOBBI AJIsi MOHUMaHUS (umocoCcKkux uaeH, TaKuxX Kak:MaTepUualbHOE
€IMHCTBO HEOPTaHMYECKOTO M OPTaHWYECKOrO0 MHUpa, OOYCIOBICHHOCTh CBOMCTB BEIIECTB HX
COCTaBOM U CTPOECHHUEM, MO3HABAEMOCTb MPUPOAHBIX SBJICHUN MYTEM 3KCIIEPUMEHTA U PELLICHUS



MPOTHBOPEUYUI MEXKITYHOBBIMH (DaKTaMU M TEOPETHYECKHUMH IMPEIIOCHUTKAMH, OCO3HAHUE POIIH
XMMHHU B PEUICHUU KOJIOTMYECKHX MPOOJIEM, a TaKkKe MPOoOJieM COCPEKEHUS IHEPreTUICCKUX
PECYPCOB, CBHIPbSI, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTePHAIIOB.

B mutane penienwust 3a/1a4 BOCIUTAHUS, PAa3BUTHS U COITUATHA3AIMH 00yJatOIIuXCsl TPHHSITHIE
MPOrpaMMOl TI0O XUMHUHU TOJIXOIbI K OINPEACICHUIO CONCPKAHUS W IOCTPOCHHS TpeaMeTa
peIycMaTpuBaT (HOopMUpPOBAHUE YHUBEPCATBHBIX YUEOHBIX JCWCTBUN, UMEIONIMX 0a30BOE
3HaYCHUE IS Pa3IMYHBIX BHJOB JCSTEIBHOCTH: PEIICHHS IPOOJieM, IMOWCKA, aHalu3a |
00paboTku uWHpOpMAIMK, HEOOXOAUMBIX [UIi TMPUOOPETEHUS] OINbITa TMPAKTUYCCKON H
HCCIIeIOBATENLCKOM IEATETbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B MIO3HAHUU XMMHUH.

B mpakTuke nmpenoiaBaHus XUMUHU KaK Ha YPOBHE OCHOBHOT'O 0011ero 00pa3oBaHus, TaK U
Ha YPOBHE CpeHero o0IIero 00pa3oBaHusl, IPU OMPEICIICHHH COJIEPKATEITbHON XapaKTePUCTUKU
nelied HM3y4eHWs TpeIMeTa HalpaBJICHHEM IIEPBOCTEIICHHON 3HAYMMOCTH TPAJUIIMOHHO
npu3Haércst  (GOPMUPOBAHME OCHOB XHMHUYCCKOWM HAyKH Kak OOJIaCTH COBPEMEHHOTO
€CTECTBO3HAHUS, PAKTUICCKON JISATEITHHOCTH YEIIOBEKA U KaK OJJHOTO M3 KOMITIOHCHTOB MUPOBOM
KyJabTypbl. C METOOUYECKOW TOYKHU 3pEHUsl TAaKOH IMOAXOJ K OMPEICNICHUIO IIeNiel H3y4YeHHs
MpeaMeTa SIBJISICTCS BIIOJHE OTPABIaHHBIM.

3. MECTO YYEBHO! JUCIHUILIMHBI B YYEBHOM ILIAHE

Mecro xummm B cucreMe CIIO ompexpensiercs €ro IMo3HaBaTE€IbHBIM |
MHUPOBO33PEHYECKHM 3HAYEHUEM, BOCIUTATEIBHBIM IOTCHIIMAIIOM, BKJIAJOM B CTaHOBIICHHE
JUYHOCTH YeNoBeKa. Yd4eOHas AMCHUIUIMHA «XHMHUSD) SBISAETCS YYEOHBIM TPEAMETOM W3
oOsi3aTenpHOM TipeaMmeTHOM obmactu  «EcrectBennsie Haykm» DOI'OC cpeanero obmiero
oOpazoBanus. B komnemke JII'Y, peanmsyromiero oOpa3oBaTelbHYI NPOrpaMMy CpPEIHEro
obmero obOpazoBanus B mpenenax ocBoeHus OIIOII CIIO nHa 6a3e OCHOBHOrO OOIIEro
oOpa3oBaHMs, ydeOHas IUCHMIUIMHA «XHUMHUS» H3ydaeTcss B 00IIe00pa3oBaTeIbHOM ITUKIIE
yue6noro miana OITOII CIIO Ha 6a3e 0cCHOBHOTO 00111ero 00pa3oBaHMsl ¢ MOJTYYEHUEM CPETHETO
obmero ob6pazoBanusi (IIIICC3). B yuebnbix mmanax [MIICC3 mecto y4eOHOW AUCIMILTUHBI
«XuMHSI»— B cOCTaBe 00I11e00pa30oBaTeNbHbIX Y4YEOHBIX AMCHUILUIMH, (OPMUPYEMBIX U3
oOsi3aTenbHBIX mnpeameTHbix obOnacteir DI'OC  cpemnero obmiero oOpa3oBaHus, A
cnenuansHocTd CIIO 38.02.01. DxoHOMUKA M OyXranTepckuil yder (110 OTpaciisiMm).



4. PE3YJIBTATBI OCOBOEHHMS YYEFHOM JUCHUILJIAHBI (iuuHOCTHBIE,
MeTanpeJMeTHbIe U IpeMeTHbIe pe3yJIbTaThbl 0CBOCHUSY4eOHOM JMCIUIITIUHBI)

JIMYHOCTHBIE PE3YJIbTATBI

®I'OC COO ycranaBiuBaeT TpeOOBaHHUS K pe3yibTaTaM OCBOCHHSA OOYYaIOUIMMHUCS
MporpaMM CpeaHero oouiero oopazoBaHusi (JIMUHOCTHBIM, METANPEIMETHBIM U MPEIMETHBIM).
Hayuno-meronnyeckoil OCHOBOM 171 pa3paOOTKH IUIAHUPYEMBIX Pe3yJbTaTOB OCBOCHHUSA
MIPOrpaMM CpeIHEro OOIIero 00pa30BaHUs ABISETCS CUCTEMHO-IEATEeIbHOCTHBIHN MOAXOI.

B cootBercTBUM € CHUCTEMHO-ACSTEIBHOCTHBIM MOJIXOAOM B CTPYKTYpE JUYHOCTHBIX
PE3yJIbTaTOB OCBOCHHUS IIpeIMeTa « XUMUS» Ha YPOBHE CPEIHEroo0Iero 00pa3oBaHus BbIICIICHBI
CJIEYIOIINE COCTABIISIONINE:

OCO3HaHUE OOYYAIOMIMMUCS POCCUUCKOM TPaKJAHCKOW HIECHTUYHOCTH — TOTOBHOCTU K
CaMOpPa3BUTHIO, CAMOCTOSTEILHOCTH U CAMOOIIPEICTICHHIO;

HaIn4yue MOTHUBAIIUU K O6y‘-ICHI/IIO;

I[eJICHANIPaBICHHOE Pa3BUTHE BHYTPEHHUX YOESKICHHI JTUYHOCTH HAa OCHOBE KIIFOUEBBIX
LEHHOCTEW U UCTOPUUYECKUX TPAAULIUNA 6a30BON HAYKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaromIMXCs PYKOBOJICTBOBATHCS B CBOEH NEATEIBHOCTH
HCHHOCTHO-CMBICJIOBBIMU  YCTAHOBKaMH, HNPUCYHIUMHU HCJ’IOCTHOfI CUCTEME XHMHUYCCKOI'O
o0Opa3oBaHuS;

HaJIMYUEe TPABOCO3HAHUSA JKOJIOTUYECKOW KyJIbTYpbl U CHOCOOHOCTH CTaBUTh IEJU H
CTPOUTH JKU3HCHHBIC IIJIAHBI.

JINYHOCTHBIE pe3yJIbTaThl OCBOEHHUS NpeaMera «XUMHUS» JOCTHTalTCs B €JUHCTBE
yueOHOM M BOCHIUTATEIbHOM JAEATENBHOCTH B COOTBETCTBUM C T'yMaHMCTHYECKHMH,
COMOKYJIbTYPHBIMH, OYXOBHO-HPABCTBCHHBIMU LNECHHOCTAMHU W HJACaJTaMU pOCCI/II\/'ICKOFO
IrpaXaIaHCKOro 06HI€CTBa, NPUHATBIMHU B 06HI€CTB€ HOpMaMM U IIpaBUJIaMU ITOBCACHUA,
CIOCOOCTBYIOUIMMHU TpoOLieccaM CaMONO3HAHUS, CAaMOPa3BUTHSI U HPABCTBEHHOT'O CTAHOBIICHUS
JMYHOCTH 00YyYaroIuXcs.

JIM4HOCTHBIE pe3yJbTAaThl OCBOCHUS MpeIMeTa «XUMHUs» OTpa)xaroT cOPMHPOBAHHOCTH
OITBITAa TO3HABATEIbHOM 1 HpaKTI/ILIGCKOI\/JI I[C?ITCJ'II)HOCTI/IO6y‘IaIOHII/IXC$I 110 pCaJin3allvi IMMPUHATBIX
B OOIIECTBE LIEHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpasxaanckoro BocHUTAHMS:

OCO3HaHWs OOYYaIOIMMKCS CBOUX KOHCTHTYLMOHHBIX TIPaB M 00A3aHHOCTEH, yBaKEHUS K
3aKOHY H NIPABOIOPAJIKY;

TIPECTaBICHHS O COIMANBHEIX HOPMAaX M TPaBUIAX MEKIMYHOCTHBIX OTHONICHHH B
KOJUTCKTHBE;

TOTOBHOCTH K COBMeCTHOﬁ TBOpquKOﬁ OCATCIIBHOCTHU HpI/I CO3JaHNuN yLIe6HI>IX HpoeKTOB,
pelleHNHn yueOHBIX ¥ MO3HABATENBHEIX 3a/1a4, BHINOTHEHHH XMMHUIECKUX YKCIIEPHMEHTOB;

CIIOCOOHOCTHY MOHMMATh ¥ MPMHUMATH MOTUBbI, HAMEPEHHS, JIOTHKY ¥ apTyMEHTBI JIPYTUX
HpI/I aAHaAJIN3¢ paSJII/I'-IHI)IX BUI0OB lee6HOI71 JACATCIIbHOCTH,

2) naTpHOTHYECKOr0 BOCTIHTAHMS:

IICHHOCTHOI'O OTHOIICHUS K I/ICTOpI/I‘-IeCKOMy nu HaquOMy HaCJICOINIO OTequTBeHHOﬁ
XUMUU;

YBaKEHHS K MPOIECCYy TBOPYECTBA B OOJACTH TEOPUHM M IPAKTUYECKOrO HPUMEHEHHUS
XMMHH, OCO3HAHMS TOTO, YTO IOCTHMKEHHS HAyKH €CTh PE3yJIbTaT MTHTEIbHBIX HAOIIONCHMUIA,
KpOHOTHI/IBBIX Z-)KCHepI/IMeHTaJIbHBIX IIOUCKOB, ITIOCTOSAHHOI'O prﬂa yqéHBIX nu HpaKTI/IKOB;
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HHTEpECAa W TIIO3HABATCJIbHBIX MOTHBOB B TIIOJYUCHUH W TIIOCICAYIOIIEM aHAINU3C
HH(bOpMaI_[I/II/I 0 IEPEAOBBIX JOCTHIKCHUAX COBpeMeHHOﬁ OTE€YECTBCHHOM XHUMUU,

3) 1yX0BHO-HPABCTBEHHOI0 BOCIUTAHMS:

HPaBCTBEHHOT'O CO3HAHMS, STHYECKOTO OBEICHUS;

CIIOCOOHOCTH OLIEHMBAThH CUTYAIlNH, CBI3aHHBIE C XMMUYECKHMU SIBICHUSMU, U IPHHAMATh
OCO3HaHHBIEC PEUICHUS, OPHEHTHPYSCh HA MOPAJIbHO-HPABCTBEHHBIE HOPMBI U IIEHHOCTH;

TOTOBHOCTH OLICHWBATh CBOE IOBEJCHHWE W IIOCTYNKM CBOMX TOBApHIIEH C MO3HMLUI
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHME TTOCIIEICTBHIA 3TUX MOCTYIIKOB;

4) opMupoBanHus KYJbTYpPbI 310POBbSI:

MOHMMAHMsI LIEHHOCTEH 310pOBOrO0 M Oe3omacHoro o0pas3a XKH3HH, HEOO0XOAUMOCTH
OTBETCTBEHHOT'O OTHOIICHHS K COOCTBEHHOMY (PU3NYECKOMY U TICUXUYECKOMY 3/I0POBBIO;

COONIO/IeHHsT TpaBMJI O€30MIaCHOTO OOpAIleHHs C BEIIECTBAMH B OBITY, MOBCEIHEBHOMN
’KM3HU U B TPYJIOBOU JEATEIHHOCTH;

MOHUMAHUSI [EHHOCTH TPaBWJI WHAWBUAYaIbHOTO U KOJUIGKTUBHOTO 0€301acHOTrO
MOBE/ICHUSI B CUTYAIHSIX, YTPOYKAIOIIUX 3/I0POBBIO M )KU3HU JIFOICH;

OCO3HaHUsI TMOCICJCTBUII M HENPUATHS BPEIHBIX MPUBBIYCK (YHOTPEOJICHUS alIKOTOJIs,
HapKOTHUKOB, KypeHHUs1);

5) TpynoBoro Bocnutanus:

KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B  y4eOHO-HCCIICJIOBATEIILCKOM JIESATEILHOCTH,
OOIIIECTBEHHO IMOJIC3HO, TBOPYECKOM U APYTrUX BUIAX JCATEILHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Y4YacTHE€ B pPEHICHUW NPAKTUYECKUX 33734 COIUAIbHOU
HaIPaBJIEHHOCTH (B paMKaX CBOETO KJIacca, IKOJIbI);

MHTEpeca K MPAKTUYECKOMY H3YYEHHIO Mpoeccuil pa3lInyHOro pojia, B TOM YHUCIE Ha
OCHOBE MPUMEHEHUs TPEIMETHBIX 3HAHUI 110 XUMUU;

YBOXEHHUS K TPY.Y, JIIOJISAM TpyJa U pe3yJbTaTaM TPYAOBOM AeSITENbHOCTH; TOTOBHOCTH K

OCO3HAaHHOMY BBIOOPY MHIUBUIYaIbHOU TPAEKTOPHUH
oOpazoBanus, Oyayuiel npodeccun U peaiu3alu COOCTBEHHBIX KMU3HEHHBIX TIJIAHOB C YYETOM
JTUYHOCTHBIX HHTEPECOB, CIOCOOHOCTEH K XMMHUHU, HHTEPECOB U MOTPEeOHOCTEH 00I11ecTBa;

6) 7Ko0J0rHUEcKOro BOCIHTAHUS:

HKOJIOTUYECKHU 11€7IECO00Pa3HOT0 OTHOIIEHUS K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS
’KM3HHU Ha 3eMIIE;

MOHUMAaHHMs TJ100aJBHOTO XapaKTepa HKOJIOTHYECKUX MPoOiIeM, BIUSAHUS SKOHOMHYECKHX
IIPOLIECCOB HA COCTOSIHUE IIPUPOJHON U COLIMAIIBHOU CPENBL;

OCO3HaHHUS HEOOXOJMMOCTH HCIIOIb30BaHUS JTOCTHKEHUN XMMUU JJIsl pELIeHHs] BOIIPOCOB
PalMOHAIBHOTO PUPOAOIIOIB30BaHNS;

AKTUBHOTO HENPHUATHS JNEHCTBHI, NPUHOCAIIMX BpPE] OKPYKAIOLIEH MPUPOAHON cpene,
YMEHHUSI MPOTHO3MPOBATH HEOIArONpPUATHBIE KOJOTHMUYECKHUE MOCTEICTBUS MPeAPUHUMAeMbIX
JNEUCTBUN U NMPEAOTBpAIATh UX;

HaJU4Musl PA3BUTOTO HKOJIOTMYECKOTO MBIIUIEHUS, SKOJOTWYECKONW KYJIbTYpbI, OIBITA
JESATEIBHOCTH  DKOJIOTUYECKOW  HANpaBICHHOCTH, YMEHHS pYyKOBOJICTBOBaTbCS HUMHU B
MI03HABATEIbHOM, KOMMYHUKAaTUBHON M COIIMAIBLHON MPAaKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOATH UACOIOTHH XeMo(poouu;

7) HEHHOCTH HAYYHOI'O IO3HAHUA:

c(OPMHPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIEIO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HayKH U OOIIECTBEHHOM MPaKTHKH;
NOHUMaHMs CHeUM(UKH XUMHM KakK HayKd, OCO3HaHMs €€ ponu B (HOPMUPOBAHHU
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paIlMOHAIBFHOTO HAYYHOTO MBIIUICHHS, CO3/IaHUH 1IEJIOCTHOTO MPEACTABICHHUS 00 OKpPYKaIOIEeM
MHpE KaK O €IMHCTBE MNPUPOJbI M YEJIOBEKAa, B MO3HAHUU MPUPOJHBIX 3aKOHOMEPHOCTEH U
pelieHny mpodJieM COXPaHEHHS IPUPOIHOTO PABHOBECHS;

yOSKIEHHOCTH B 0CO0OH 3HAYMMOCTH XHUMHUHU JIJII COBPEMEHHOW NMBWJIM3alMU: B €€
T'YMaHUCTHYECKON HaIpaBJICHHOCTH W BAXKHOW POJIM B CO3JIaHUM HOBOW 0as3bl MaTepuaabHOMN
KYJIbTYPBI, PEIICHUH TI00ATBHBIX MPOOJIEM YCTOWYMBOTO PA3BUTHS YEIOBEYECTBA — CHIPHEBOIA,
JHEPreTHUYECKON, THUIICBOH M DKOJOTMYECKON OE30MacHOCTH, B Pa3BUTHH MEAHIIMHEI,
obecrieueHrnH YCIOBUH yCIEITHOTO TPyJa U SKOJOTUYECKH KOM(DOPTHOM KM3HU KAXKIOT0 YJIeHA
00I11eCTBa;

€CTECTBEHHO-HAyYHOM TI'pPaMOTHOCTH: TIOHMMAHUS CYIIHOCTH METOJOB IO3HAHMS,
UCIOJIb3YEMBIX B €CTECTBEHHBIX HAYKaX, CIIOCOOHOCTH HCIIOJIB30BATh MOTyYaeMble 3HAHHS IS
aHaIM3a M OOBSCHEHHUS SIBIICHUW OKPY’KAIOIIEr0 MHUpA M MPOUCXOJAIIMX B HEM H3MEHEHUH,
yMeHHUs ieflaTh 000OCHOBAHHBIE 3aKJIIOUEHUSI HAOCHOBE HAYYHBIX (DaKTOB M UMEIOIIMUXCS JaHHBIX
C LIEJIbIO MTOJIYYEHUS JJOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEIILHO MCIIOIh30BaTh XUMUUYCCKUE 3HAHUS [T PEIICHUS TTPOOIIeM
B pEAbHBIX )KU3HEHHBIX CUTYAIUAX;

HMHTEpPEca K TO3HAHUIO U UCCIIE0BATEIbCKOM AEATEIbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTHM K HEMPEPHIBHOMY OOpa30BaHMIO W CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJYYEHHMIO HOBBIX 3HAaHMUW TI0 XHMHHM B COOTBETCTBUHM C >KM3HEHHBIMHU
MOTPEOHOCTSAMU;

MHTEpeca K 0COOCHHOCTSIM TpyJa B pa3IMuHbIX cepax npodeccuoHANbHOMN 1eATEeTbHOCTH.

METAIIPEJMETHBIE PE3VIJIbTATDBI

MertanpeameTHble pe3ysbTaThl OCBOEHHS Y4YeOHOro mpeamera «XHMHsD» Ha YpOBHE
CpeaHero o0Iero o0pa3oBaHus BKIIOYAIOT:

3HaYuUMBble Uil (OPMHUPOBAHUS MMPOBO33PEHUSI OOYUYaAIOUIMXCA MEXAUCHMIIINHAPHBIE
(MexmpeMeTHbIe) oOlLIeHaYYHbIE TIOHATHS, OTPAXKAIOIIKE LETOCTHOCTh HAyUYHOM KapTUHBI MHUpa
n CHGIII/I(i)I/IKy MCTOJOB IMO3HAHMA, UCITOJIB3YCMbIX B €CTCCTBCHHBIX HAayKax (MaTepI/Iﬂ, BCIIECTBO,
SHEPTHs, SBJICHHUE, MPOLECC, CUCTeMa, HAYYHBIH (haKkT, MPUHIMUI, TUIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHsl, UCCIIEeJOBaHNE, HAOIIOIeHHE, H3MEPEHHE, IKCIIEPUMEHT H JIPYTHUE);

YHUBEpCalbHbIE ydeOHbIe JICUCTBUS (o3HaBaTEIbHBIC, KOMMYHHKATHUBHBIE,
perynsTuBHbIE), obecreunBaroniye QGopmMupoBaHue (GYHKIIMOHATBHOW TPaMOTHOCTH H
COLIMATIbHOW KOMIIETEHIIMH 00YYarOIIUXCs;

CITOCOOHOCTH 00yJaronmxcs HCIIOIL30BaTh OCBOEHHEIE
MEXIUCIUTIINHAPHBIC, MUPOBO33PEHUYECKUE 3HAHUS W YHHUBEPCAJbHBIE ydeOHBIC JCHCTBUS B
ITO3HABATEJIBHON U COIIMAIIBHON MTPAKTHKE.

MeTtanpeaMeTHble Pe3yNbTaThl OTPAXKAIOT OBJIAJCHUE YHHUBEPCATbHBIMU YYEOHBIMHU
MO3HABATEIbHBIMU, KOMMYHUKATUBHBIMH U PETYIISITUBHBIMU JEHCTBHUSIMH.

OBi1aieHHe YHHUBEPCAJIbHBIMH YUeOHBIMH MO3HABATEIbLHBIMY /I CTBUAMM:

1) 6asoBble Tormyeckue aeiicTBus:

CaMoCTOSITeNIbHO (OPMYJIHPOBaTh M aKTyaJlM3UpOBaThb NpoOJieMy, BCECTOPOHHE €&
paccMaTpuBaTh;

ONpEAEATh LEIN ACATEIbHOCTH, 3aJaBas IapamMeTpbl M KPUTEPUU HUX JOCTHXKEHUS,
COOTHOCHUTB PE€3YJbTAThI JAEATEIBHOCTH C IOCTABICHHBIMU LIENISIMU;

UCIOJIb30BaTh TPU OCBOEHUU 3HAHUM MPUEMBI JIOTUYECKOTO MBIILJIEHUS — BBIIETATh
XapakTepHble TMPU3HAKK TOHATHUI W yCTaHaBIMBaThb WX B3aUMOCBS3b, HCIOJIb30BaTh
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COOTBETCTBYIOILIUE MOHATHUSA AJIs1 OOBACHEHUS OTJEIBHBIX (DAKTOB U SIBIICHUIA;

BbIOMPATh OCHOBAHUS Y KPUTEPUU [l KJIACCU(PUKALMN BEIECTB U XMMUYECKUX peaKIuii;

YCTaHaBIMBATh IIPUYUHHO-CIICACTBEHHBIE CBA3U MEXIY U3y4aeMbIMU SBJICHUAMU;

CTPOMTB JIOTHUECKUE PACCYXACHUS (MHIyKTUBHBIE, IEAYKTUBHbIE, 110 AHAJIOTUN ), BBIABIIATH
3aKOHOMEPHOCTH U MPOTHBOPEUHUS B PAaCCMATPUBAEMBIX SIBICHUSIX, (HOPMYyINPOBATH BHIBOJBI U
3aKJIIOYECHUS;

IPUMEHATH B IIpOIecce MMO3HAHUS, UCIOIb3yEMble B XUMUHM CUMBOJIMYECKHE (3HAKOBBIC)
MOJIeJIU, IPeoOpa3oBhIBaTh MOAEIbHBIC IPEJCTABICHNU — XUMUUYECKHI3HAK (CHMBOII) 3JIEMEHTA,
XuMu4eckas (opmyna, ypaBHEHHE XHMHUYECKOH peakuu — TMpH pPEUIeHUH Y4eOHBIX
[I03HABATEJIBHBIX U IPAKTUYECKUX 33J1a4, IPUMEHATHh Ha3BaHHBIE MOJCIIbHBIC IIPEICTABICHUS IS
BBISIBJICHUSI XapPAKTEPHBIX IPU3HAKOB U3y4aeMbIX BEILECTB U XUMUYECKUX PEAKLU.

2) 0a30BbIE HCCJIEA0BATEIbLCKHE NeliCTBHA:

BJIaJIeTh OCHOBAaMH METOJIOB HayYHOI'O IIO3HAHUS BELECTB U XUMUYECKUX PEaKIHii;

dbopMynaMpoBaTh LEAM M 33JaYd  UCCIEIOBaHMs, MHCIOJIb30BaTh IIOCTABICHHbBIE U
CaMOCTOSITENIbHO C(POPMYIUPOBAHHBIE BOIIPOCHl B KAYECTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
11 GOPMHUPOBAHHUS TUIIOTE3bI 110 IPOBEPKE NMPABHILHOCTH BBICKA3bIBAEMBIX CYKJICHHIA;

BJIa/IETh HaBBIKAMM CAMOCTOSITEJIbHOTO IIJIAHUPOBAHUSI W IPOBENEHUS YUYEHUUYECKUX
AKCIIEPUMEHTOB, COBEPLICHCTBOBATh YMEHHUS HAO0JIOaTh 32 XOJ0M IPOLIECCa, CaMOCTOSITEILHO
IIPOrHO3UPOBATh €ro pe3ynbpTar, (OpMYIMpPOBaTh OOOOIIEHHS W BBIBOJBI OTHOCHUTENIBHO
JOCTOBEPHOCTH PE3YJIbTATOB HMCCIEI0BAHUSA,COCTABIATh OOOCHOBAHHBIM OTYET O MPOJCIAHHON
pabore;

npUoOpeTaTh OMNbIT YYEHUYECKOW MCCIIEeOBATENbCKON M IMPOEKTHOW J1eATeNbHOCTH,
IPOSIBJISITh CHOCOOHOCTh M TOTOBHOCTh K CAMOCTOSITEIBHOMY TIIOMCKY METOJIOB peIIeHUs
IIPAKTUYECKUX 3a]a4, IPUMEHEHUIO Pa3JINYHbIX METOI0B MIO3HAHHUS.

3) pabora ¢ undopmanmeii:

OpUEHTHPOBATLCS B PA3JIMYHBIX MCTOYHMKAX HWH(POpMauuu (HAy4HO- TMOMYJspHas
JUTepaTypa XUMHUYECKOIO COJEpXKaHHUs, CHpaBOYHbIE TMocoOus, pecypcsl HMHTepHera),
aHAJIM3UPOBATh MH()OPMAIUIO PA3TUYHBIX BUAOB U (hOPM MPEICTABICHHS, KPUTUUYECKU OLICHUBATh
€€ IOCTOBEPHOCTh U HEMPOTUBOPEUUBOCTE;

¢dbopMynaHpoBaTh 3aMpochl U NPUMEHATh DPA3IUYHbIE METOABI NPU TOUCKE M OTOOpE
nHpopManuu, He0OXOUMOH JUIsl BBIMOJIHEHUS Y4eOHBIX 3a/1a4 ONpeIeEHHOrO TUIIa;

npUOOpeTaTh ONBIT MCIOIb30BaHUS HMH(POPMALMOHHO-KOMMYHUKATHUBHBIX TEXHOJIOTHHA |
Pa3IMYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANbHYIO (popMy IpeacTaBieHus] HHGOpMauu (CXEMBI,
rpaduku, TuarpamMmbl, TaOJIUIBL, PUCYHKU U IPYTHE);

UCTOJb30BaTh HAy4yHBIH S3bIK B KadecTBE CpeACTBa Npu paboTe ¢ XUMHUECKOU
uHbopMalMel: NPUMEHATh MEXIpeAMeTHble ((pU3MUecKue M MaTeMaTHUeCKUe) 3HaKH U
CHUMBOJIBI, (hOpMYyJIbl, a00pEeBUATYPbI, HOMEHKIIATYPY;

UCIIOJIb30BaTh U MPe0oOpa30BbIBaTh 3HAKOBO-CUMBOJIIMUYECKUE CPECTBA HATJISAHOCTH.

OgiageHne yHUBepCAJIbHBIMU KOMMYHUKATHBHBIMY eHCTBUSIMU:

3aJlaBaTh BOMNPOCHI MO CYIIECTBY OOCY’KJaeMON TEMBbI B XOJI€ AHaliora /WK JHUCKYCCHUH,
BBICKa3bIBaTh UJEH, (GOPMYyJIHPOBATh CBOU MPEAJIOKEHHUS OTHOCHTEIBHO BBINOJIHEHUS
MPEI0KEHHOM 3a/1a4H;

BBICTYIIaTh C IMPE3EHTALMENl Pe3yJbTaTOB IO3HABATEJIbHOM AESITEIBHOCTH, MOJYYEHHBIX
CaMOCTOSITEIbBHO MJIM COBMECTHO CO CBEPCTHMKaMH IpU  BBINOJIHEHMM XUMHYECKOIO
HKCHEPUMEHTA, NPAKTUYECKOM pabOThl MO HCCIEAOBAaHHIO CBOMCTB H3y4aeMbIX BEIIECTB,

peannzanuu y4yeOHOro MpoekTa M (OpMyIHpPOBAaTh BBIBOJABI MO pe3yjbTaTaM MPOBEAEHHBIX
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HCCIEA0OBaHUHM MyTEM COTJIACOBAHMSI TIO3HUITUH B X0J1€ 00CYX)IACHUS 1 0OMEHA MHEHUSIMH.

OBJj1ajieHNe YHUBEPCAILHBIMHU PeryJsiTHBHBIMH JefiCTBHAIMU:

CaMOCTOSTENIFHO IUIAHUPOBATh U OCYILECTBISITH CBOIO IO3HABATEIbHYIO IEATEIHLHOCTD,
ompenessist e€ menu M 3aJadd, KOHTPOJIMPOBATh M MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBAThH
IpeUlaraeéMblii AJITOPUTM JICHCTBHI MPU BBIOJHEHUH Y4YeOHBIX M MCCIIEIOBATEIbCKUX 3a7ad,
BbIOMpaTh Hanboee 3(h(HEeKTUBHBINA CIIOCOO MX PEHICHUs ¢ YYETOM MOJTYUYCHUsI HOBBIX 3HAHUH O
BEILECTBAX M XUMHUYECKHUX PEAKIIVIX;

OCYLIECTBIIATH CAMOKOHTPOJb CBOEH JAEATEIbHOCTM HA OCHOBE CaMOaHalu3a U
CaMOOIICHKHU.

I[NPEAMETHBIE PE3VJIbTATDBI

[IpeameTHsie  pe3ynbTaThl  OCBOCHHMS  Kypca «OpraHudeckas XUMHS»  OTPaKaroT:
c(OPMUPOBAHHOCTH MPEACTABICHUN O XHUMHYECKOH COCTABJISIOIICH
€CTECTBEHHO-HAyYHOM KapTUHbl MHpPA, pOJIM XUMHUU B I[I03HAHUMU SIBICHUH MPUPOIBI, B
(GOpMUPOBAHUM MBIIIJIEHUS W KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIHHOW TPaMOTHOCTH,
HEO0OXOIUMOM ISl pEIICHHSI PAKTUICCKUX 3a/1a9U YKOJIOTUYECKH 000OCHOBAHHOTO OTHOIIICHUS K
CBOEMY 37I0POBBIO M MIPUPOJIHOM CPEJIE;

BJIAJICHUE CHCTEMOM XHMMHWYECKMX 3HAHUM, KOTOpas BKJIKYAET: OCHOBOIIOJArarollne
MOHATUA (XMMHYECKUHN 3JIEMEHT, aTOM, JIEKTPOHHAsI 000JI0UKa aToMa, MOJIEKYJia, BAJIGHTHOCTD,
AJEKTPOOTPUIIATEILHOCTh, XUMHUYECKas CBs3b, CTPYKTypHas Qopmyna (pa3BépHyTas U
COKpamiéHHasl), MOJb, MOJIIpHas Macca, MOJSIPHBIA O00BEM, YIVIEPOOHBIA  CKeJeT,
(GyHKIIMOHATBHAS TPYIINA, PauKal, U30MEpUs, U30MEpPbl, TOMOJOTHUECKUN psl, TOMOJOTH,
YIJIEBOJIOPOIBI, KUCIOPO U a30TCOACPIKAIINE COSTUHEHUS, MOHOMED, TOJIUMEDP, CTPYKTYpHOE
3BEHO, BEICOKOMOJIEKYJISIPHBIC COSAMHEHUS); TEOPUH U 3aKOHBI (TEOPUS CTPOEHUST OPTraHUYECKUX
BemectB A. M. bByTiepoBa, 3akOH COXpaHEHUsT MacChbl BEHIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMMHH; MUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUE B OCHOBE IMOHHUMAHMS
MPUIMHHOCTH U CUCTEMHOCTH XUMUYECKHUX SIBIEHUHN, (PaKTOJIOTUYECKUE CBEJICHUS O CBOWMCTBAX,
COCTaBe, MOJYYCHUH 1 0€30MMaCHOM HCIIOIb30BAHUH BAXKHEHIIINX OPTaHUYECKUX BEIECTB B OBITY
Y MIPAKTUUYECKOU JIEATEIbHOCTH YEIIOBEKA,

c(hOpMUPOBAHHOCTb YMEHUM BBISBIATH XapaKTEepPHbIC MPU3HAKK TOHSATHH, YCTaHABIMBATh
WX B3aHMOCBSI3b, UCTIOJIB30BATh COOTBETCTBYIOIINE MOHSATHS MIPH OMUCAHUU COCTaBa, CTPOCHUS U
MpEeBpaIICHUI OPraHUYECKUX COSUHEHUN;

c(hOpPMUPOBAHHOCTh YMEHHI HCIOJIB30BaTh XUMHUYECKYIO CHUMBOIUKY JIJISI COCTABIICHUS
MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHON) (hOPMYJT OpraHUYECKUX BEIIECTB
YU ypaBHEHUN XMMHYECKUX PEAKIMH, U3TOTaBIMBATH MOJEIU MOJIEKYJ OPTAaHHMYECKUX BEIIECTB
JUTSL WILTIOCTPALIMU UX XUMHYECKOTO M POCTPAHCTBEHHOTO CTPOCHMS;

c(hOpPMUPOBAHHOCTh YMEHHI yCTaHABIUBATh MPUHAIEKHOCTh M3yUYECHHBIXOPTAHUUECKUX
BEIIECTB 1O HMX COCTaBY M CTPOCHHMIO K OMNpenelI€HHOMY Kiaccy/Tpymnmne COeTUHEHHM
(YrneBomopoibl, KHCIOPOJ H  a30TCOACpKAIllMe COCAUHEHHUS, BBICOKOMOJIEKYJISPHBIC
COeNMHEHMS), JaBaTh MM Ha3BaHUs 10 cucteMmatrueckoii Homenkiarype (IUPAC), a Taxxke
MPUBOAUTH TPUBHAJIbHBIE HA3BaHUSl OTIEIbHBIX OPraHUYECKUX BEUIECTB (ITUJIEH, IPOIUJIEH,
alleTHJIeH, STWICHIJIMKOJb, TIUIEpUH, (QeHON, (opMaibAeTHA, aleTanbleru]l, MypaBbUHAs
KHCIIOTa, YKCYCHAasl KMCJIOTa, OJICMHOBAas KHUCJIOTAa, CTEapUHOBAs KHUCIIOTa, IJII0K03a, PpyKTO3a,
Kpaxmal, I[eJITI0103a, [JIUIHH);

c(OPMUPOBAHHOCTh YMEHHS OINPEACTSATh BHIbI XUMUYECKOW CBSI3M B OpPraHUYECKHX
COEIMHEHUSX (OIMHAPHBIE U KPATHBIE);
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C()OPMHUPOBAHHOCTb YMEHHS NPUMEHATH MOJOKEHHUS TEOPUU CTPOEHUS OPraHUYECKHX
BemectB A. M. bytnepoBa /i 00bsSCHEHHsI 3aBUCMOCTH CBOMCTB BEIECTB OT UX COCTaBa U
CTPOEHMSI; 3aKOH COXPAHEHUsI MacChl BEIIECTB;

Cc(OPMHUPOBAHHOCT, YMEHHUH XapaKTepU30BaThb COCTaB, CTPOEHHUE, (GU3NYECKHE U
XMMHUYECKHE CBOMCTBA TUIIMYHBIX MIPEICTABUTENEH PA3IMYHBIX KJIACCOB OPTaHUYECKUX BEILECTB
(MeraH, »TaH, OSTWJICH, MPONWIIEH, ameTuieH, OyramueH-1,3, merunoOyraamen-1,3, OeHzomn,
METaHOJI, 3TaHOJ, 3TUJICHTJIMKOIb, TIINLEPUH, (DEHON, alleTalbIeTrn]], MypaBbHHAas U yKCyCHas
KHUCJIOTBI, TJIIOKO3a, Kpaxmaj, LEeUI0JI03a, aMHHOYKCYCHas KHCJIOTa), WILIIOCTPUPOBAThH
TEHETHUYECKYIO CBSI3b MEXIY HUMM YPaBHEHHSIMH COOTBETCTBYIOIIMX XMMMUYECKHX PEaKLUi C
HCIOJIb30BAHUEM CTPYKTYPHBIX (POpMYII;

c(OPMHPOBAHHOCTh YMEHHS XapaKTepU30BaTb HCTOYHUKU YTIJIEBOJOPOJHOTO CBHIPhS
(HedTh, MPUPONHBIA Ta3, Yrojb), CIOCOOBI MX MEPEpPadOTKM M MPAKTHYECKOE TMPUMEHEHHE
IIPOAYKTOB IepepaboTKH;

C(OPMHUPOBAHHOCT, YMEHHUI NPOBOAUTH BBIUUCICHHUS 110 XUMHYECKUM YPAaBHEHUSIM
(Maccel, 00BEMa, KOJTMUYECTBA HCXOHOTO BEIIECTBA MITH MIPOAYKTa PEAKIIUHU 110 U3BECTHBIM Macce,
00bEMY, KOJIMYECTBY OAHOTO M3 HCXOJHBIX BEIIECTB WM MPOITYKTOB PEAKIINN);

c(OPMHUPOBAHHOCTh YMEHUH BIJIAZIETh CUCTEMON 3HAHUN 00 OCHOBHBIXMETOAAX HAyYHOTO
[IO3HAHUSA, MCIOJIB3YEMbIX B XUMMHU IpPHU H3YYEHUHM BELIECTB U XUMHUYECKHX SIBICHUH
(HabiroieHre, UW3MEpeHHe, HKCIEPUMEHT, MOJAEIUPOBAHUE), MCIOJIb30BaTh CHUCTEMHBIE
XUMHUUYECKHUE 3HAHUS JUIsl IPUHATHUS PELICHUIN B KOHKPETHBIX KU3HEHHBIX CUTYalUsAX, CBI3aHHBIX
C BEILIECTBAMU U UX IPUMEHEHHUEM;

c(OPMHPOBAHHOCTh YMEHUH COOJIIOAaTh MpaBUiia MOJIb30BAHUS XUMHUYECKON MOCyI0oi U
na0opaTOpHBIM 00OpYIOBaHUEM, a TaKXKe MpaBuiIa OOpalleHusl ¢ BEIIeCTBAaMH B COOTBETCTBHHU
C MHCTPYKIMSAMHU I10 BBIMOJHEHUIO Ta00OPATOPHBIX XUMHUYECKHX OIBITOB;

c(OPMUPOBAHHOCTh YMEHHUHN IUIAHUPOBATH U BBHIMOJIHATH XUMHUYECKHI SKCIEPUMEHT
(npeBpallleHus OPraHUYECKUX BELIECTB MPU HArpeBaHUM, MOJYYEHHUEITHSIEHA U U3YYEHHE €ro
CBOMCTB, KaueCTBEHHBbIE pEaKUMUU OpPraHUYECKHUX BEIIEeCTB, JeHaTypauus O€elIKoB Hpu
HarpeBaHUH, IIBETHbIE PEaKIMMU OENIKOB) B COOTBETCTBMM C MPAaBUJIAMU TE€XHUKHU O€30MAaCHOCTH
IpU OOpallleHUuH C BEIIeCTBAaMH M J1a0OpaTOpHbIM 00OPYAOBAaHUEM, MPEICTABIATh PE3YJIbTATHI
XMMHUYECKOT0 3KCIepuMeHTa B (opMe 3alliCu YpaBHEHHH COOTBETCTBYIOIIMX pEaKUUd |
(hopMynHUpoBaTh BHIBO/IBI HA OCHOBE 3TUX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh YMEHMH KPUTHYECKH AHAIM3UPOBATh XUMHUUYECKYIO0 HH(OpMAIHIO,
MOJIy4aeMyo M3 pa3HbIX HCTOUHUKOB (CpeICTBAa MaccoBoi nHpopmanuu, IHTepHET U apyTux);

c(OpPMUPOBAHHOCTh YMEHUH COONIIO/IaTh TpaBUjia SKOJOTHYECKH Iiejaecoo0pa3Horo
MOBECHUS B OBITY W TPYNOBOM MAESITETLHOCTH B LEISIX COXPAHEHHsS] CBOETO 3/10pPOBbS M
OKpYy Karolled NMPUPOJHON CpEAbl, OCO3HABATHONACHOCTh BO3JEHCTBUS HA JKUBBIE OPraHU3MBI
ONpEACNEHHBIX OpPraHMYECKUX BELIECTB, NMOHMMas cwmblca nokazarens IIJIK, moscuHATs Ha
npuMepax crnocoObl YMEHbIIEHUS U MPENIOTBPALICHUS] UX BPEIHOTO BO3AEHCTBHS Ha OPraHU3M
YeNoBeKa;

JUis 00y4aroluXcsl ¢ OTPaHMYEHHBIMH BO3MOXKHOCTSIMH 3/I0POBbS: YMEHHE NPHUMEHSTH
3HaHHS 00 OCHOBHBIX JOCTYITHBIX METOAAaX MO3HAHUS BEIIECTB U XUMUUYECKUX SIBICHUM;

JUISL CJIETIBIX U CIIA0OBUASIIIMX O0YYAIOMIMXCS: YMEHHE UCIIOJIb30BaTh PeNbe()HO-TOUEUHYIO
cucreMy o0o3HaueHuit JI. bpaiins muist 3anucu Xumuueckux Gopmyi.
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5. COAEPXAHUE YYEBHOW JUCIATLIAHBI
OPTAHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHNYeCKOH XMMHUHU

IIpenMer opraHvyeckoil XMMHHU: €€ BOSHUKHOBEHHE, PA3BUTHE U 3HAYCHUE B IOIYYCHUU
HOBBIX BEIIIECTB U MaTepUaioB. Teopus CTpoeHUsl opranndyeckux coenuHenuii A. M. bytneposa,
e¢ ocHoBHble NOJOXKeHUsA. CTpyKTypHBIE (DOPMYIIBI OPraHUYECKUX BeIecTB. [ omonorus,
n3oMepust. XUMHUYECKas CBSA3b B OPraHUYECKUX COEIUHEHUSX — OJJUHAPHBIE U KPAaTHBIE CBS3H.

[IpencraBnenue o kinaccupuKauy OpraHndeckux Beuiects. HomeHknatypa opraHuyeckux
coeiMHEHUH (cucTeMaTudeckas) ¥ TpUBUAJIbHbIE Ha3BaHUS BaKHEHIINX ITPeICTaBUTENEH KIIaCCOB
OpPraHUYECKUX BEILECTB.

DKcrepuMEHTAIbHbIE METOJIbl M3YUYEHMs BELECTB U UX IMPEBPALICHUI: 03HAKOMJIEHHE C
o0pa3liaMu OpraHWYecKUX BEIIEeCTB U MaTepuallaMH Ha WX OCHOBE, MOJIEIMPOBAHUE MOJEKYJ
OpPraHMYECKUX BEIIECTB, HAOIIOJACHWE M OIUCAaHME JIEMOHCTPALMOHHBIX OIBITOB IO
IIPEBpAILEHHIO OPraHMYECKUX BEIECTB PU HarpeBaHUM (IUIaBJICHHUE, OOYTIIMBAaHUE U TOPEHUE).

YriaeBoaopoasl

AJNKaHBL: COCTaB M CTPOEHHUE, IOMOJIOTMYECKMM psaa. Meran M 3TaH — mpocTenmme
MIPEJCTABUTEINN AJTKAHOB: (PU3MUECKUE U XMMUYECKHE CBOMCTBA (PEaKIIMK 3aMEIICHHUSI U TOPEHHS),
HaXO0XJ/IEHUE B IPUPOJIE, IIOJYyUEHUE U IPUMEHEHHE.

AJKEeHBI: COCTaB U CTPOEHHUE, TOMOJIOTUYECKUH psAll. DTWIECH U NPONWIEH — INPOCTeUIINe
IIPEJCTaBUTENIN AJIKEHOB: (M3MYECKHEe M XMMHUYECKHE CBONCTBa (peakLud THAPUPOBAHUS,
raJJOreHUPOBAHUS, THAPATALIUHU, OKUCIICHUS U MTOJUMEPHU3AINH), IOTyYeHUE U TPUMEHEHHE.

Ankanuensl: Oytamuen-1,3 m MetmnOyrtanueH-1,3: cTpoeHHe, BaKHEHWIINE XHUMUYECKHE
cBoiicTBa (peakius noiauMmepusanun). [lonydeHre CHHTETUUECKOTO KayuyKa U PE3UHBI.

AJNKHMHBI: COCTaB U OCOOEHHOCTH CTPOEHUS, TOMOJIOTHYECKUN psijl. ALleTUIIeH
— IPOCTEHIINH IPEICTaBUTEIb AIKUHOB: COCTaB, CTPOCHUE, (PU3NUYECKIE U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpPOBAHUS, FaIOr€HUPOBAHUS, TUAPATAIINH, TOPEHUS ), TOTYUYEHHE U TPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHMe, (U3MYECKHE M XUMHUYECKHE CBOICTBa (peakiuu
raJJOTeHUPOBAaHUS U HUTPOBAHUS), MOJy4eHUE M TNpUMeHeHue. Tonyon: cocmas, cmpoenue,
Qusuyeckue u xumuyeckue ceolUcmea (peakyuu 2an02eHUpo8anus U HUMpOBaHUs), NoLyYeHue u
npumernenue. TOKCHYHOCTH apeHOB. ['eHeTHueckas CBSI3b MEXAY YIVIEBOAOPOJaMH,
MIPUHAIEKANTUMH K Pa3INYHBIM KJIaCCaM.

[TpupoHbIe UCTOYHUKH YTIIEBOJOPOJOB. [IpupoaHbIi Ta3 U MOMyTHbIE HE(TSIHbIE Ta3bl.
Hed1s u e€ npoucxoxaenue. Criocodb! nepepadoTku He(hTH: MEPEroHKa, KPEKUHT (TEPMUYECKUH,
KaTaluTU4ecKui), mnupoiau3. IlpoxykTel mnepepaboTkun HedTH, HUX MpUMEHEHHE B
MIPOMBIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroyib U IPOAYKTHI €0 nepepadoTKH.

OKCIepUMEHTAJIBHBIE METOJIbI U3YYEHHUs BEIIECTB M UX IPEBPALICHHI: 03HAKOMIIEHHE C
o0pa3uamMu IacTMace, KaydykoB U pe3UHbl, KOJJIEKIHH
«Hedptp» u «Yromb», MOAETUPOBAHUE MOJEKYJ YTIEBOJOPOAOB U TaIOT€HONPOU3BOIHBIX,
MPOBEJICHNE HPAKTHYECKON pabOThI: MOTyUYEHHE STHICHAU U3yUYE€HUE €ro CBOMCTB.

Pacuérnsie 3anaum.

Bbluncnenuss mo ypaBHEHHIO XHMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIUYECTBA
HCXOJIHOTO BEIIECTBA UM MIPOAYKTa PEAKIIMU 10 U3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY OJHOTO
U3 UCXOJHBIX BEILECTB WIN IPOAYKTOB PEAKIINH).

Kucaopoacoaepxaiue oprann4ecKkue coeJuHeHH

[IpenenpHble ONHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTpPOCHHE, (U3NYECKHE U
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XMMHYECKHE CBOMCTBA (PEaKUMM C aKTUBHBIMHU METaJlJIaMH, TaJIOT€HOBOJOPOJIAMH, TOpEHHE),
npuMeHeHue. BogopoaHele cBA3M MEXIAy MOJIEKyJIaMi CIUPTOB. JlelicTBUE MeTaHOJa U 3TaHoJIa
Ha OpPraHu3M YeJIOBEKa.

MHoOroaToOMHBIE CHHPTHL. OJTHUJICHIVIMKONb W TIUIEPUH: CTpOeHHE, (U3NYECKHE U
XMMHUYECKHE CBOMCTBA (B3auMOJIEHCTBUE CO MIETOYHBIMU METaJlJIaMH, KadeCTBEHHAs peakius Ha
MHOI0aTOMHBIE CcHMpThI). JlelicTBUe Ha opraHu3M desnoBeka. [IpuMeHeHue riunepuHa u
STWJIECHIJIUKOJIS.

@deHo: CTpOCHHE MOJEKYJbl, PU3HMUECKHe M XMMHUYECKHE CBOWCTBA.

Tokcuunocts penona. [Ipumenenue dhenomna.

Anpnerunsl U KemoHwvl. DPoOpManbIeruj, aueTadbACTHA: CTpOCHHE, (usnueckue u
XUMHYECKHE CBOMCTBA (PEaKLMM OKHCIEHUS U BOCCTAHOBJIEHMS, KaYECTBEHHbBIE DPEAKLUM),
[I0JIyYE€HUE U IIPUMEHEHHE.

OnHOOCHOBHBIE INpeiebHble KApOOHOBBIE KUCIOTHl. MypaBbHHAsE MYKCYCHasi KMCIOTHI:
CTpocHHE, (PU3UIEeCKIe M XUMUICCKUE CBOMCTBA (CBOIMCTBA, OOIIME JUTSI Kilacca KHCIIOT, PEaKIus
TepupUKalMK), TOoJydeHue M mpuMeHeHue. CTeapuHOBass M OJIGMHOBas KHCJIOTBHI Kak
IIPEJCTaBUTENIN BBICHIMX KapOOHOBBIX KMCIOT. MblIa KaK COJIM BBICIIUX KapOOHOBBIX KUCIIOT, UX
MOIOIIEE ACHCTBUE.

Crnoxable dQUPHI KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. [ MAPOIU3 CIOXKHBIX 3(PHUPOB.
XKupsl. ['maponus xupos. Ilpumenenue xupoB. bruonornyeckasposib sKupos.

VYraeBojpl: cocTaB, KilacCU(pUKaLMA YIIeBOAOB (MOHO-, IU- U IoJaucaxapuibl). ['moko3a —
MPOCTEUIINI MOHOCAaXapua: OCOOCHHOCTH CTPOSHHSI MOJICKYJIbI, (PU3NYECKHE M XUMHUYECKHE
cBoiicTBa (B3aumozeiictBue ¢ rugpokcugom Meau (II), okucieHue aMMUa4HBIM PacTBOPOM
okcuma cepebpa (), BoccraHoBieHHe, OpOKEHHE TIIIOKO3bI), HAXOXKICHHE B IPUPOIE,
pUMeHeHHe, ononornueckas posib. Gotocunres. PpyKTO3a KaK U30MEp TIFOKO3BI.

Kpaxman u nemnosno3a Kak OIpupoaHble noiauMmepbl. CTpoeHHe KpaxMana M LEJUIIOJIO3bI.
dusnueckue U XMMUYECKHE CBOMCTBA KpaxMaia (TMIpoin3, KaUeCTBEHHAsl PEaKIHsl ¢ HOJJOM).

OKCIIepUMEHTAJIBHBIE METOAbl M3Y4YEHHMsS BEUIECTB M MX IPEBpAILEHUI: IPOBEICHUE,
HaOJIIO/IEHNe M OINMCAaHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE CHHUPTOB, KaueCTBEHHBIE
peakuuu OJHOATOMHBIX CHHUPTOB (OkHciaeHHe 3TaHosna okcuaoM Meau(Il)), mMHoroaromHbIX
cnupToB (B3aumojeicTBue raunepuHa ¢ ruapokcuaom menu(Il)), anpaernnoB (okuciieHue
aMMMa4YHbIM pacTBopoM okcuja cepedpa(l) u ruapoxcunom menu(1l), B3aumozeiicTeue kpaxmana
C MOJIOM), IPOBE/ICHUE TPAKTUUECKON pabOThI: CBOMCTBA PaCTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3aga4n.

Bolunicnenuss mo ypaBHEHMIO XHMMHUYECKOM peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEUIECTBA WM MPOIYKTa PEaKIUy 110 U3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJTHOTO
13 UCXOJHBIX BEIECTB WIN NPOAYKTOB PEAKIIUH).

A3oTcozepKalue OpraHn4eckKie COeIMHEHUS.

AMUHOKHUCIIOTHI Kak aM(OTepHbIe OpraHnyecKre coeiuHeHus. Ou3ndyeckue 1 XUMHUECKre
CBOMCTBa aMHMHOKHCIOT (Ha HpUMepe IIMLKHA). buosornyeckoe 3Hau€HHUE AMHUHOKHUCIOT.
[TenTuae!.

benkn kak mpupojHBIE BBICOKOMOJIEKYJISIpHBIE coeluHEHus. llepBuuHas, BTOpHuYHaAs MU
TPEeTUYHasi CTPYyKTypa OenkoB. XHMMHUYECKHE CBOMCTBa O€JIKOB: THUIPOJIU3, JEHATypalus,
KayeCTBEHHbBIE pEaKIU1 Ha OEJIKH.

OKCcIepUMEHTAIIbHbIE METOJbl M3Y4YEHHUs BELIECTB M UX NPEBPALICHUI: HAOIIOJCHHUE U
OINMCaHWE JEMOHCTPALMOHHBIX OMNBITOB: JEHATypalus OETKOB INpH HarpeBaHUH, IBETHHIC
peaxiuu OeIKoB.

Bbicokomosieky isipHble cOeTUHEHUSs
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OCHOBHBIC TOHATHS XHMUH BBICOKOMOJICKYJISIPHBIX COGHHHGHHﬁI MOHOMCp, HNOJUMCD,
CTPYKTYPHOC€ 3BC€HO, CTCIICHb IIOJIMMEPpH3allMH, CPCAHASA MOJICKYJISIpHas Macca. OCHOBHBIC
MCTOAbI CUHTC3a BBICOKOMOJICKYJISIPHBIX COCIII/IHGHI/Iﬁ — NoJIMMEpHU3aluAa U MMOJIMKOHACHCALIUA.

3KCHepI/IMeHTaJIbHBIe MCTOAbI U3YUYCHHA BCUICCTB U HUX HpeBpameHHﬁ: O3HAKOMJICHHUEC C
06p33HaMI/I MMPUPOAHBIX U HCKYCCTBCHHBIX BOJIOKOH, INIACTMACC, KAYYYKOB.

MesxknpeamMeTHble CBSI3H.

Peann3zanusi MeXIpeIMETHBIX CBA3EH MPU U3YYEHUU OPraHUYECKON XMMUM B OCYIIIECTBIISETCS
Yyepe3 UCIMOJIb30BaHUE KaK OOIIMX €CTECTBEHHO- HAYYHBIX MOHSATUN, TaK U MOHSITHUM, SIBISIOLIUXCS
CHCTEMHBIMH JIJISI OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO IUKJIA.

OOmue ecTecTBEHHO-HAY4YHBIC IOHSTHS: SBICHHE, HAYYHBIH (DaKT, THIOTE3a, 3aKOH,

TEOpHs, AaHalIM3, CHUHTe3, KiIacCUpUKaALMs, M[EepUOAUYHOCTb, HAONIOJEHUE, H3MEPEHHE,
HKCHEPUMEHT, MOJIEIIUPOBAHHE.

dusnka: Matepus, IHEPIus, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPreTUYECKUN YPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSIHUE BEIECTBA, PU3NUECKUE BETUUNHBI U €AUHULIBI UX
U3MEpEeHusl.

Buonorusi: xnerka, opranusM, Ouocdepa, oOMeH BEIIECTB B OpraHusme, (GpoTocuHTE3,
OMOJIOTUYECKH aKTUBHBIC BelIeCTBa (OEIIKH, YIIEBOIbI, JKUPHI, (PEPMEHTHI).

I'eorpadus: MuHepabl, FOpHbIE TOPO/IbI, TTOJE3HbIE HCKOIAEMbIE, TOIUINBO, PECYPCHI.

TexHosorus: nuieBble NPOAYKThI, OCHOBBI PAllMOHAIBHOTO MUTAHUS, MOIOIIUE CPE/ICTBA,
JIEKapCTBEHHbIE M KOCMETHUECKHE MpenapaThl, MaTEPUAJIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKUX
BOJIOKOH.

XUMUA ¥ )KU3Hb

Ponp xumMun B 0b6ecrieueHn# SKOJIOTHYECKOM, YHEPreTUYECKON U TTUIIEBOI 0€30MacHOCTH,
pa3BuUTUU MeAULIMHBL. [IOHATHE 0 HAyYHBIX METOJaX MO3HAHUABEUIECTB U XUMUYECKUX PEaKIUil.

[IpencraBnenust 00 00X HAYYHBIX TPUHIIMIIAX TPOMBIIIIEHHOTO MTOJIYYEeHUS BXKHEUIITNX
BEIIECTB.

YenoBek B MHUpE BEUIECTB W MaTEpUajOB: Ba)KHEWIINE CTPOUTENIbHBIE MaTepHallbl,
KOHCTPYKLIMOHHBIE MaTepuajbl, KpPacku, CTEKJIO, Ke€paMHKa, MaTepHalibl JJsl 3JIEKTPOHUKH,
HaHOMaTepHalibl, OpraHNYeCKHue U MUHEpaJIbHbIEe y100pEeHNUS.

XuMHus U 3[0pOBbE YEJIOBEKA: MPaBHUJIa HCIOJb30BAHUS JIEKAPCTBEHHBIX IPENAapaToB,
npaBuia 0€30MacCHOrO UCIOIb30BAHUS MPENapaToB OBITOBON XWMHUHB ITOBCEIHEBHOMN KHU3HH.

MexknpeamMeTHbie CBA3H.

Peanuzanust MEXIpeIMETHBIX CBsi3edl MpU M3y4YeHHUU OOIIeH M HEOPraHW4YEeCKOH XUMHH
OCYIIECTBIISICTCS 4Yepe3 HCIOJIb30BAHME KaK OOIIMX €CTeCTBEHHO-HAYUHBIX MOHATUH, TaK H
MOHATHUM, SBIAIOIIUXCA CUCTEMHBIMU AJIs1 OTIEIbHBIX ITPEIMETOB €CTECTBEHHO-HAYYHOI'O IIUKJIA.

OO011ue ecTecTBEHHO-HAay4HbIE MIOHATHUS: HAYYHBIH (aKT, TUIIOTE3a, 3aKOH, TEOPHS, aHaJIN3,
CHUHTE3, KJacCU(pUKalus, MNEePUOJUYHOCTb, HAOIIOJEHHE, SKCIEPUMEHT, MOJIeIHpPOBaHHE,
U3MepeHue, SIBICHUE.

®dusuka: Marepusi, SHEprusi, Macca, aToM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaAMoOaKTUBHOCTb, MOJIEKYJa, SDHEPreTUYECKUN YpOBEHb, BEIIECTBO, TEJIO, 00BbEM, arperaTrHoe
COCTOSIHHE BEIIECTBA, PU3NUECKUE BETMUYUHBI U €AMHUIIBI UX U3MEPEHHSI, CKOPOCTb.

buonorus: kmerka, opraHu3M, SKOCHUCTeMa, Ouocdepa, MaKpo- U MHUKPOIIEMEHTHI,
BUTaMHUHBI, 0OMEH BEIIECTB B OPTaHU3ME.

I'eorpadus: MuHEpabl, TOPHBIE TTOPOIBI, MTOJIE3HBIE HCKOMAEMBbIE, TOTLTUBO, PECYPCHI.

TexHOoIorUs: XUMUYECKast TPOMBILIIEHHOCTb, METAJLTYPrHUsl, IPOU3BOACTBO CTPOUTEIBHBIX
MaTepUasos., CEIbCKOXO35MCTBEHHOE  MPOU3BOACTBO,  MHUIIEBas  MPOMBIIUIEHHOCTbD,
(dapmaiieBTHUECKass ~ MPOMBIIUICHHOCTh,  MPOU3BOJCTBO  KOCMETHYECKUX  TIPENaparos,
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TIPOU3BOJICTBO
HAHOTEXHOJIOTHH.

KOHCTPYKIIMOHHBIX

MaTepHajoB,

AIIEKTPOHHAS

IMPOMBIINIJICHHOCTD,
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6. TEMATHYECKOE IJIAHUPOBAHHUE

OOmiee 4McaO 4acoB, OTBEAEHHBIX S M3YYCHHS XHMHH, Ha 0a30BOM YpOBHE CpeaHEero oomero oOpa3oBaHUs,COCTABISET /2

yacoB B | cemecTpe.

KoanuecTBo 4acoB

DopMBI B METOABI

HaumenoBaHue pa3iejioB U TeM
Ne i/m S pa3n e Mpakt. |Camocros DJIEeKTPOHHbBIE KOHTPOJISI M OLleHKA
t padoThl | TeJbHAasA pecypent pe3y/bTaTa 00yueHust
padora
Pa3znea 1. TeopeTudyeckue OCHOBbI OPraHN4Y€eCKO XUMHUU
KoHTtposbHbIE BOIIPOCHI
[Ipeamer opraHUYecKON XUMUHU. https://profspo.ru/cat Tectuposae
Teopust CTpOEHUST OPraHUUECKUX 2 2 2 alog/books/fpu- KoutposbHas pabora
1.1 coequHeHuniit A. M. bBytneposa books Pedepar
Hroro no pazneny 2 2 2
Pa3nen 2. YrieBogopoabl
KontponbHbie BOIpOCH!
https://profspo.ru/cat Tectnposane
[IpenenbHble yraeBOAOPOABI —
P Y P 2 2 4 alog/books/fpu- KonTponpHas padora
21 AJIKAHBbI books Pe(l)epaT
KontponbHbie BOIpOCH!
H https://profspo.ru/cat TecTupoBaHHe
enpeieNbHbIe YTIEBOAOPOIbIL:
2.2 P Y P 2 2 4 alog/books/fpu- KonTpospHas paboTa
AJIKEHBI, aJIKa/INEHBI, ATKUHBI books

Pedepar
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https://profspo.ru/cat

KonTtponbHbIe BOIIPOCHI
KonrponbHas pabora

ApoMaTHYECKHE YTIIEBOIOPO/IbI 1 5 alog/books/fpu- Pedy
edepar
2.3 books P
. KonTtponbHbIe BOIIPOCHI
IIpupoaHbie UCTOYHUKHU httpls./ //pbmfip(/)];rU/ cat KouTposbHas pabota
al0g/DOOKS/TPU-
YIJIEBOIOPOOB U UX IiepepaboTka 1 1 P
2.4 books edepar
Hroro no pazneny 6 11
Pa3nen 3. Kuciopojacoaep:xaniue oprannyeckne coenHeHust
KonTtponbHbie BOIPOCHI
https://profspo.ru/cat TectupoBane
Crmpter. Oeron 2 2 alog/books/fpu- KonTtponsHas padora
3.1 books Pedepar
KoHTponbHbIE BOITPOCHI
A KanG https://profspo.ru/cat | Tecrupopanue
npaeruabl. KapooHOoBbBIE
KHCJIOTHI Cnox(ime 3huUpHI ’ ¢ aloa/books/fpu- Korrponras pabora
3.2 ' p books Pe(i)epaT
K
https://profspo.ru/cat KZEIPSEEEZT B;;) pT(;CH
33 XKupsl. YriaeBomsl. 2 4 alog/books/fpu- P P
3. Pedepar
books
Htoro no pazneny 6 10
Pa3znen 4. A3oTcoaep:xamue OpraHudecKue coeJMHeH st
4.1 AMUHBI. AMUHOKHUCITOTHL. benku 2 4 https://profspo.ru/cat | KoHTposbHBIC BOIPOCH
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https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
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https://profspo.ru/catalog/books/fpu-books
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alog/books/fpu-
books

TectupoBanue
KonrponbHas pabora
Pedepar

Htoro no paszneny 2 2 4
Pa3nes 5. BoicokoMoJIeKyJISIpHBbIE COeIMHEHUS
KoHTposnbHbIE BOIIPOCH
https://profspo.ru/cat | Tecruposanmue
[Tnactmaccel. Kayuyku. Bonokna 1 1 2 alog/books/fpu- KonTponbhas paGora
51 books Pe(i)epaT
Htoro no pazaeny 1 1 2
Pasnen 6. Xumus u xKu3Hb
KoHTposnbHBIE BOITPOCH
https://profspo.ru/cat Tectuposanue
6.1. XUMHUS U )KU3HBb 1 1 2 alog/books/fpu- books KonTtponbHas pabora
Pedepar
Uroro mo pazaeny 1 2 1
OBILIEE KOJIMYECTBO YACOB I10 18 18 32
I[TPOI'PAMME
JuddepeHMpoBaHHBIA  3aueT 4
154
TOTO 79
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https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books
https://profspo.ru/catalog/books/fpu-books

7. YYEBHO-METOJUYECKOE U MATEPUAJIbHO- TEXHUYECKOE
OBECNEYEHUEINPOT'PAMMBbI YYEBHOU U CIIUITLINHBI

7.1 YYEBHO-METOJUYECKOE OBECHEYEHUE

O0s3aTesIbHAsSI IMTEPATypAa:

1. T'a6puensu O.C., Octpoymos W.I'., Cmamxos C.A. / Xumus,10 xnacc,
Axnnonepaoe ob6mectBo «M3marenscrBo «IIpocsemenue» — URL: https://profspo.ru/fpu-
books/700212

2. Tabpuensn O.C., Octpoymos W.I.  Cnagkos C.A./ Xumusa, 11 knacc,

AxnuonepHoe obmectBo «M3marensctBo «IIpocsemenne» — URL: https://profspo.ru/fpu-
books/700213

OcHoBHasi JiUTEpaTypa:

1. Aupunorenosa, M. B. Xumus : yu4eOHMK M HPaKTUKyM [ CPEIHETrO
npodeccuonanbHoro obpaszosanus / M. B. Audunorenona, A. B. ba6kos, B. A. [lonkoB. —
2-¢ u3z., ucnp. u gon. — Mocksa : M3narensctBo HOpaiit, 2023.

— 291 c. — (IlpodeccuonanpHoe oopaszoBanue). — ISBN 978-5-534-11719-6.

— Texct : anexktponHsii // OOpa3oBatenbHas miardopma HOpaiit [caiit]. — URL:
https://urait.ru/bcode/491735

2. Tabpuensu O. C. Xumust: s npodeccuil M CenUHaTbHOCTEH TEXH. MPOQUIIS:
yueOHukK. - M.: Akanemus, 2020. - 272 c.

3. Pocun, U. B. Xumus. YueOHHUK U 3aJa4HUK : IS CPEAHEr0 Npo(ecCHOHATLHOTO
obpazosanust / . B. Pocun, JI. I. Tomuna, C. H. ConoBbeB. — MockBa : M3marenbeTBo
HOpaiir, 2023. — 420 c. — (IIpodeccuonansHoe obpazosanue). — ISBN 978-5-9916-6011-2.
— Tekcr : anektponnsiit // OOpasoBatenbHas miaardopma IOpaiit [caiit]. — URL:
https://urait.ru/bcode/490038

4. MapreioBa, T. B. Xumuss : y4eOHUK U IPAKTMKYM I CPEIHETO
npodeccuonaigpHoro oopazosanus / T. B. MapteinoBa, 1. B. Apramonosa, E.b. T'oayHOB ;
nox obmei penakuueit T. B. MaprteiHOBON. — 2-¢ u3aA., uchp. u gomn. — MockBa :
WznarensctBo FOpaiit, 2023. — 368 ¢. — (IIpodeccuonansruoe oopazosanue). — ISBN 978-
5-534-11018-0. — Tekcrt: anexkrponnsiii // ObpaszoBarenbHas mwiardpopma KOpaiir [caiT]. —
URL.: https://urait.ru/bcode/489733
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5. laopuensu O.C., OcrpoymoB W.I. Xumus: y4eOHMK 11 cped. mpod.
obpaszoBanus: — M.: M3a. uentp «Axagemusi», 2019, 334c.

JlonosHUTEIbHAS JINTEpaTypa:

1. Ta6puensn O.C., JIsicoa I'.I'. Xumus B TecTax, 3a1a4ax, ynpaKHEHUAX: yueO.
nocodue it CTyA. cpei. npod. yueOnsix 3aBenenuit /O.C. ['abpuensn, I'.I°. JIsicoBa — M.,
2019. 336c.

2. Anapues, A. . O61mas u Heoprauuueckas Xumus. JIabopaTOpHBIHA NPAKTUKYM :
ydeOHoe mocobue s cpeanero mnpodeccruonanbHoro odpasoBanus / A. M. Anaphes, A. A.

Kazakosa, JI. B. llleBautpiHa. — 2-¢ u3A.,ucnp. u gon. — Mocksa . UznatensctBo FOpaiir,
2022. — 159 c. — (ITpodeccuonansHoe oopazoBanue). — ISBN 978-5-534-04610-6. — Texkcr

anexktponnsli  //  OOpasoBarenpHas 1wiatpopma FOpaiit  [caiit]. — URL:
https://urait.ru/bcode/492472
3.

HNuTepHeT-pecypcebl:

1. eLIBRARY.RU [DnektpoHHBIl pecypc]: snekTpoHHas Oubmuorexka / Hayw.
2JIeKTpOH. 0-ka. — Mocksa, 1999 — . Pexxum noctyna: https://www.elibrary.ru/defaultx.asp

2. Moodle [DnekTpoHHBIA pecypc]: cHCTeMa BHPTyalbHOro oOyueHHeM: [6aza
nanubix] / Jlar. roc. yH-T. — Maxaukana, r. — loctyn u3 cetu [AI'Y unm, mocne peructpanuu
U3 CETH YH-Ta, U3 JIt00O0W TOYKH, uMerolei goctyn B uatepHet. — URL: http://moodle.dgu.ru/

3. Dnexrponnsiii katanor HB JII'Y [DnekTpoHHbIi pecypc]: 6a3a JaHHBIXCOAEPKUT
CBENIEHUs O BCeX BHUAaX JUT, nocrynatomux B ¢oua Hb JII'Y/[larecranckuii roc. yH-T. —
Maxaukana, 2010 — Pexxum goctyma:http://elib.dgu.ru

4. DOCPLAYER.RU [DnekTpoHHbIii pecypc]: >IeKTpoHHas 6HOIMOTEKa
/ Hayd. snektpoH. 0-ka. Xumus. O. C. T'abpuensn, U. I'. OctpoymoB. g npodeccuit u
CHenuagbHOCTeN TexHudeckoro mnpoduna. YueOHuk. [IpodeccnonanpHoe 00pazoBaHHE
https://docplayer.ru/41334012-Himiya-0-s- gabrielyan-i-g-ostroumov-dlya-professiy-i-
specialnostey-tehnicheskogo-

profilya-uchebnik-professionalnoe-obrazovanie.html
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7.2 MATEPUAJIbHO-TEXHUYECKOE OBECHEYEHHUE

OcBoeHue mporpammbl Y4eOHON TUCHUILUIMHBI «XHUMHS» IPEANONaraeT Haluyue B
npodeccnoHanbHOM 00pa3oBaTeIbHONW OpraHU3aluy, pealu3yrolleld 00pa30BaTEIbHYIO
nmporpamMmy cpemHero oOmiero ooOpasoBanus B npenenax ocBoenms OIl CIIO na 6aze
ocHOBHOTO 001Iero oopazoBanus u ®OIT COO yuyeGHOTrO KabuHETA.

[lomemenne kaOuHeTa JOJKHO  YIOBIETBOPATH TpeboBanusMm CaHuTapHO-
SMIHAEMHOIorHYecKuX npaBui ¥ HopMatuBoB (CaulluH 2.4.2 Ne 178-02) u OBITH OCHAIICHO
TUIMOBBIM OOOpY/JOBaHUEM, YKa3aHHbBIM B HACTOSIIMX TpPeOOBaHUAX, B TOM YHCIE
CHEIHATM3UPOBAHHON Yy4yeOHON MeOenbl0 M CpeAcTBaMH OOYyYEHHMsI, JOCTATOYHBIMU IS
BBITTOJIHEHUATPEOOBAHH K YPOBHIO IOJTOTOBKH O0YYaAIOIIUXCS.

B cocraB y4eOHO-METOAMYECKOTO M MaTepUAIbHO-TEXHUYECKOTO OOecTeueHHs
MPOrPaMMBIY4eOHON TUCIUILTHHBI « XUMUS BXOJIAT:

e MHOTO()YHKIIHOHATBHBIN KOMIUIEKC TIPEIIO1aBaTelIs;

e HATTISIAHBIE TOCOOMS (KOMIUIEKTBHI y4eOHBIX TaONmuI, IUIaKaToB, MOPTPETOB
BBIJIAIONIMXCSYYCHBIX, TIOATOB, IHCATENIEH H JIp.);

» TH(POPMAITMOHHO-KOMMYHUKAIIMOHHBIE CPEJICTRA;

e YKPaHHO-3BYKOBBIE TOCOOMS;

e KOMIUIEKT TEXHMYECKOH JOKYMEHTallud, B TOM YHCIIE€ MaclopTa Ha CpeacTBa
o0y4eHusl, THCTPYKIIUH 10 UX UCIIOIB30BAHUIO U TEXHUKE OE€30MaCHOCTH;

« OMOMIMOTEUHBIN (HOH/I.
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