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MHNOACHUTEJIBHAS 3AIINCKA

[IporpaMmMa 1Mo XWMHHM Ha YPOBHE CpeaHEro oOmero oOpa3oBaHus pa3paboTaHa Ha OCHOBE
@enepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 obpazoBanuu B Poccuiickoii Deneparumny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHHUS (enepaabHOl 00pa30BaTeNIbHOW MPOTPaMMbI CPEIHETro O00IIero
obpazoBanust (POII COO), mpencraBieHHbIx B DenepasbHOM TOCYJapCTBEHHOM 00pa30BaTEIbHOM
craggapre COO, c¢ yuérom Konuenmuu npenojnaBaHuss ydyeOHOTO TmpeaAMeTa «XHUMHS» B
oOpa3zoBaTenpHbIX opraHu3anusx Poccuiickoit Denepainy, pealu3yoOIiX OCHOBHbIE 00pa3oBaTeIbHbIC
[IPOrpaMMbl, U OCHOBHBIX MOJIOKeHHI «CTpaTeruu pa3BuTus BocnuTaHusi B Poccuiickoit @enepaunn Ha
nepuon 10 2025 roga» (Pacnopsikenue [IpaBurensctBa PD ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXO0A0B K pa3paboTKe MporpamMmbl MO XUMHUH, K OIpENeJeHHI0 OOIIed cTpaTeruu
00y4eHHs, BOCHUTAHUS U PAa3BUTUS OOYYAIOUIMXCS CpeACTBaMU ydeOHoro mpeamera «Xumus» s 10
Kjacca Ha 0a30BOM YpOBHE COCTaBHJIM KoHIentyaidbHble mnojoxenus @PIoOC COO o
B3aMMOOOYCIIOBJICHHOCTH LIEJeH, COAepkKaHHs, pe3yldbTaToB OOydeHHs U TpeOOBaHUIl K YPOBHIO
MOATOTOBKU BBIITYCKHHUKOB.

Xumuueckoe 00pa3oBaHUE, MOJydyaeMOe€ BBIMYCKHUKaMH OO0Ieo0pa3oBaTeIbHON OpraHu3alnu,
SBJIETCS HEOTHEMJIEMOM 4acThi0 UX 00pa30BaHHOCTU. OHO CIYXKHUT 3aBEpLIAIOIIMM 3TAIOM pealln3aluu
Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX LIEHHOCTEW, MPUCYIIMX IIEIOCTHON cHucTeMe
XUMHUYECKOr0 00pa3oBaHus. DTHU ILIEHHOCTH KAacCAarOTCsl MO3HAHUS 3aKOHOB MPHUPOAbI, (OPMUPOBAHUS
MHUPOBO33PEHHUSI M OOLIEH KYIbTYyphl YeJOBEKa, a TAKKE DKOJOTHUYECKH OOOCHOBAHHOTO OTHOIICHHS K
CBOEMY 30pPOBbI0 M MPHUPOAHON cpene. Peanusyercs xumumdeckoe oOpa3oBaHHE OOydaroIIUMXCS Ha
yYpOBHE cpemHero oOmiero oOpa3oBaHUS CPEICTBAMHU y4eOHOro mpeamera «XUMHUsS», COAEpKaHHE U
MIOCTPOCHHUE KOTOPOTO OIpE/AeTeHbl B MPOTrpaMMe MO XUMHUU C Y4ETOM creuu(UKH HAyKd XUMHH, €€
3HAYEHUS B MO3HAHUU MPHUPOJBI U B MaTepUAIbHOMN XKU3HU OOIIECTBA, a TAaKXkKe C yU4ETOM OOIIUX Lenel U
MIPUHIIMIIOB, XapaKTEPU3YIOIIUX COBPEMEHHOE COCTOSHUE CHUCTEMBI CpeAHero oOuiero oOpa3oBaHMs B
Poccutickoii denepanumu.

XuUMHsS KaK 3JIEMEHT CHCTEMbl E€CTECTBEHHBIX HayK HrpaeT ocoOyi0 pojb B COBPEMEHHOMH
LUMBUJIM3ALMU, B CO3JaHMM HOBOM 0a3bl MarepHalbHOM KyinbTypbl. OHa BHOCHUT CBOM BKJIaJ B
(GbopMHpOBaHHME PALMOHAIBHOIO HAYYHOTO MBILIUICHHS, B CO3/IaHUE IIEJIOCTHOTO MPEACTaBIEHUS 00
OKpY>KaroIlleM MHUpe Kak O €JMHCTBE IPUPOABI U YelloBeKa, KOTopoe (GOPMHUPYETCsl B XUMUU Ha OCHOBE
MIOHMMAaHHUs BEIIECTBEHHOI'0 COCTaBa OKPYXKAIOUIETO MUPA, OCO3HAHMS B3aHMOCBS3H MEXKIY CTPOCHHUEM
BELIECTB, UX CBOWCTBAMHU U BO3MOKHBIMH 00JIACTSIMU PUMEHEHUS.

TecHo B3anMOAEHUCTBYS C IPYTUMH €CTECTBEHHBIMHM HayKaMH, XUMHUS CTajla HEOThEMJIEMOI YacThIO
MHUPOBOW KYJBTYpPbI, HEOOXOJUMBIM YCIIOBHEM YCHEIIHOTO TPyJa W JKM3HU KaKIOro 4ieHa oOliecTsa.
CoBpeMeHHass XMMHsI KaK HayKa CO3MJATelIbHas, Kak Hayka BBICOKMX TEXHOJIOTWH HampaBlieHa Ha
pelieHre r1o0albHbIX MPoOJeM yCTONYMBOIO pa3BUTHS YENIOBEUECTBA — CHIPHEBOM, SHEPreTHUECKOH,
MUIIEBOM, IKOJIOTHIECKON 0€30MacHOCTH U OXPaHBI 37JOPOBBS.

B cooTBeTrcTBUUM ¢ 0OLIMMH LENSIMU U MPUHIMIIAMHE CPEIHET0 00IIero oOpa3oBaHMs COJEpKaHHUE
npeamera «Xumus» (10 kmacc, 0a30BbI YpOBEHb H3YyU€HHs) OPHMEHTHPOBAHO MPEUMYIIECTBEHHO Ha
OOIIEKYIBTYPHYIO TIOJITOTOBKY OOYYarONIUXCsi, HEOOXOIUMYIO MM JUIsl BRIPAOOTKH MUPOBO33PEHUYECKHUX
OpPUEHTHPOB, YCIEUIHOIO BKJIIOYEHHS] B KU3Hb COI[MyMa, MPOJOJKEHHMsS OOpa3oBaHMsI B Pa3IMUYHBIX
00J1aCTsIX, HE CBA3aHHBIX HEMOCPEICTBEHHO C XUMUEH.

CocraBisromiuMu npeaMeTa « XuMus» aBisieTcs 6a30Bbiil kKype «Opranndeckas XMMHs» OCHOBHBIM
KOMITOHEHTOM COJIEp>KaHUsI KOTOPOrO SIBJISIIOTCSI OCHOBBI 0a30BOM HayKu: cHUCTeMa 3HaHUM IO
opraHudeckoi xumuu. @opMUpOBaHNE JTAHHON CUCTEMbI 3HAHUH TIPU U3YUYCHHUH TIPEeIMETa 00CCIICUHBAET
BO3MOYKHOCTh PACCMOTPEHUST MHOT000pa3vsi OpraHMYeCKHX BEIIECTB HAa OCHOBE OOLIMX MOHATHH,
3aKOHOB U TEOPUU XUMUH.

Crpykrypa comepkanust kypca «Opranudeckasi XuMus» copMupoBaHa B IporpaMme 1o XMMHUH Ha
OCHOBE CHCTEMHOT0O TMOJXOAa K H3Y4YeHHMIO Y4eOHOro marepuajna u OO0YCJIOBI€HAa HMCTOPUYECKU
00OCHOBAaHHBIM pa3BUTHEM 3HAHMW Ha OMNpEeAENEHHBIX TEOPEeTUYECKUX YpoBHAX. Tak, B Kypce



OpPraHMYeCKOM XWMMHHM BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KIACCHUYECKOH TEOPUU CTPOCHUS
OPraHMYECKUX COCIMHEHU, a TAKXKE HA YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEICTABICHUN O
cTtpoeHnn BemiecTB. CBeneHUs 00 U3ydaeMbIX B Kypce BEIIECTBaX JMJAOTCS B Pa3BUTHH — OT
YTJIEBOJIOPOIOB JIO CJIOKHBIX OHMOJIOTHYECKH AaKTHBHBIX COCIMHEHHH. B Kypce opraHMYecKorl XuMUHU
MOJTYy4aroT pa3BUTHE CHOPMHUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0OIIEro oOpa3oBaHUs NEPBOHAYAIbHBIC
MIPEJICTABJICHHS O XUMHYECKOHN CBSI3U, KIIACCU(UKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTU CBOWCTB
BEILIECTB OT UX CTPOCHUS, O XUMUYECKOW PEAKLIHH.

[Tox HOBBIM YTJIOM 3pEHUS B IIPEAMETe «XHUMHUs» 0Aa30BOT0 YPOBHSI pacCMaTPUBACTCS U3yYCHHBIN
Ha ypOBHE OCHOBHOTO 0O0IIero oOpa3oBaHUsl TEOPETUUECKHN MaTepual U (aKTOJOTUYECKHE CBEICHHS O
BEILIECTBAX U XUMHYECKON PEAKIIUU.

Envnas cucrema 3HaHUMKA O BaXKHEWIIMX BEMIECTBAX, HMX COCTABE, CTPOEHUH, CBOMCTBAX H
NPUMEHEHUH, a TAKXKE O XHUMHUYECKHX PEAKIMUAX, UX CYIIHOCTHU M 3aKOHOMEPHOCTSAX MPOTEKaHUS
nonoyiHseTcss B Kypcax 10 kimacca sJaeMEHTaMH COJEpIKaHMs, HMMEIOIIUMH KYJIbTYPOJIOTHUYECKUM |
MPUKJIAHON XapakTep. OTH 3HAHUS CHOCOOCTBYIOT IOHUMAHUIO B3aMMOCBS3U XHMHH C JAPYTUMHU
HAayKaMH, pACKPBIBAIOT €€ pPOJIb B IIO3HABATEIIBHOM W NPAKTHYECKOW JESATEIbHOCTH YEJIOBEKA,
CHOCOOCTBYIOT BOCIHUTAHUIO YBaKEHHUSA K MPOLECCY TBOpYECTBA B OOJIACTH TEOPUHM U MPAKTUYECKUX
MPUJIOKEHUH XUMHH, TIOMOTAIOT BBITYCKHUKY OPUEHTHUPOBATHCS B OOIIIECTBEHHO U JINYHOCTHO 3HAYUMBIX
npo0yieMax, CBS3aHHBIX C XHUMHEH, KPUTHYCCKH OCMBICIMBATh WH()OPMAIMIO W TPUMEHSATh €€ s
MOTOJHEHHUS 3HAHUM, PEIICHHS UHTEIUICKTYAJIbHBIX U SKCIIEPUMEHTAJIBHBIX HMCCIIEIOBATENIbCKHUX 3a1a4. B
L[EJIOM COJepKaHue y4eOHOro mnpeamera «XHUMHs JaHHOTO YPOBHS H3Y4YEHHsS] OPUEHTHPOBAHO Ha
dbopMupoBaHUe y 00YYarOIIMXCSd MHUPOBO33PEHYECKOW OCHOBBI JJisi MOHMMAaHUA (DUITOCODCKUX HACH,
TaKuX KakK: MaTepuajibHOE EJIMHCTBO HEOPTaHWYECKOTO M OPraHUYECKOro MHpa, O0YCIOBICHHOCTH
CBOWCTB BEILIECTB UX COCTABOM M CTPOEHUEM, TO3HABAEMOCTh IIPUPOIHBIX SBJICHUHN ITYyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTUBOPEUNH MEXIy HOBBIMU (DaKTaMH U TEOPETHUUYECKUMHU MPEANOCHUIKAMH, OCO3HAHHE
pONM XMMHUHU B PEUICHHH SKOJOTHUYECKHUX MpoOIeM, a Takxke MpobdiieM cOepekeHus IHEPreTHUECKUX
PECYpPCOB, ChIPbS, CO3/IaHUS HOBBIX TEXHOJIOTUN U MATEPHUAJIOB.

B mnane pemeHust 3amad BOCHUTAHUS, PA3BUTHS M COLMAIU3AIMU OOYYAIOIIMXCS TPUHSTHIC
NpOrpaMMoONl 1O XHMHUM TOAXOJbl K ONPEACICHUIO COJEPXKAaHUS M TMOCTPOCHHS MpeaMeTa
npearycMaTpuBaoT (hopMHpOBaHUE YHUBEPCAIBHBIX YUEOHBIX JNEHCTBUH, UMEIOIMIMX 0a30BO€ 3HAYCHHE
JUIS pa3IMyYHBIX BUIOB JCSITENFHOCTU: PEIIeHUs MpobieM, MOUCKa, aHalu3a U 00padoTku uH(popMaluu,
HEOOXOIUMBIX [UJIi TPUOOPETEHHUs ONbITa NPAKTUYECKON U HCCIEIOBATEIbCKON JesSTEIHHOCTH,
3aHUMAIOIIEeH BaXKHOE MECTO B MMO3HAHUU XUMUH.

B mpakTuke mpenomaBaHus XMMHU KaK Ha YpOBHE OCHOBHOTO OOIIEro oOpa3oBaHUs, TaK M Ha
YpOBHE cpenHero olmiero oOpa3oBaHUs, MPH OMPEACICHUU COAEPKATEITHbHOM XapaKTEePUCTUKH IleNei
W3y4YECHUS TpeAMETa HaIlpaBICHUEM TNEPBOCTEINEHHONW 3HAYMMOCTH TPAJUIMOHHO MPU3HAETCS
(dhopMHUpPOBaHKE OCHOB XMMHUUYECKOW HAYKH KaK O0JACTH COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTUUYCCKOM
NESATEeIbHOCTH YE€JIOBEKa U KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOM KyIbTYphl. C METOAMYECKON TOYKHU
3pEHUS TAKOM NOAXOM K OIPEAEIEHUIO LEIEN U3YyUYEHHS NIPEIMETA SIBISETCS BIIOJHE ONIPABIaHHBIM.

CoracHO JaHHOW TOYKE 3pEHHUs TJIABHBIMH IIEJISIMH M3YyYCHHUs MpeaMeTa «XuMus» Ha 0a30BOM
ypoBHe (10 KI1.) SBISIOTCS:

e (GOpMHPOBAHHE CUCTEMBI XUMHUYECKUX 3HAHWUN KaK BaXHEHIIEH COCTABISIONICH €CTECTBEHHO-
Hay4YHOW KapTUHBI MHpa, B OCHOBE KOTOPOW JieKaT KIIIOUEBBIE MOHATHSA, (yHIaMEHTAIbHBIC
3aKOHBI U TEOPUU XUMHUH, OCBOCHHE SA3bIKA HAYKH, YCBOEHUE U IIOHUMAHUE CYLIHOCTU JOCTYIHBIX
00001IeHNT MHPOBO33PEHUECKOTO XapaKTepa, O3HAKOMIICHHE C HCTOpUEHd UX pa3BUTHUA U
CTaHOBJICHUS,

e (dopmupoBaHue W pa3BUTHE TMPEACTABICHUH O HAYYHBIX METOJAX I[IO3HAHUS BEIIECTB U
XUMUYECKUX PEaKIUN, HEOOXOAMMBIX IUIsI MPUOOPETEHUS YMEHUM OPHUEHTHUPOBATHCS B MHUPE
BEIIECTB M XHMHYECKUX SBJICHHI, HMMEIIIMX MECTO B TMPUPOAE, B MPAKTUYECKOU U
MMOBCEIHEBHOMN JKU3HU;



® Ppa3BUTUC YMCHI/Iﬁ u CHOCO6OB ACATCIIbHOCTH, CBA3aHHBIX C HaGHIOIICHI/ICM )41 OG’bHCHeHI/IeM
XUMHUYECKOTO IKCIIEPUMEHTA, COOJTIOICHHEM MPaBIIT 0€301TaCHOT0 0OpaIeHUs C BEIECTBAMH.

Hapsiny c¢ ostum, conepkartenbHas XapaKTepUCTHKa Ieleld M 3aJad W3ydeHHs IpeaMeTra B
nporpamMmme 1o XUMHHU YTOYHCHA M CKOPPCKTUpPOBAHA B COOTBCTCTBUHU C HOBBIMH MNPUOPUTCTAMH B
cucteMe cpeaHero obOmero oOpazoBaHus. CeroiHs B TPENOJABAHWM XUMHUU B OOJBIICH CTENECHU
OTHAaéTCsl MPEANOYTCHHE MPAKTUYECKOW KOMIIOHEHTE COJCp)KaHUs OOYYCHHUs, OpPUEHTHPOBAHHOW Ha
MOJITOTOBKY BBINTYCKHUKA 00IIe00pa3oBaTeIbHON OpraHW3alliy, BIIAJCIONIETO HE HA0OpPOM 3HAHUH, a
(YHKIMOHATBLHOM TPaAaMOTHOCTBIO, TO €CTh CHOCOOAMH M YMEHHMSMH AaKTUBHOTO TMOJYYCHUs 3HAHUU U
IMPUMCHCHUS UX B peaJIBHOfI JKU3HU IJId PCIICHHUA MMPAKTHYCCKUX 3a1a4.

B cBsi3u ¢ 3TUM NIpH M3y4eHUU npeaMeTa « XUMUsD) JOMUHHUPYOIee 3HAYCHHE TPUOOPETAOT TaKUe
NN ¥ 33]1a4H1, KaK:

ajanTanus OOy4aroIuXcs K YCJIOBUSM JTUHAMUYHO pa3BUBAIOLIETOCS MHpa, (HOpMUpPOBAHHE
WHTEJUICKTYallbHO ~ Pa3BUTOH  JIMYHOCTH, TOTOBOM K  caMOOOpa3oBaHWIO, COTPYAHHYECTBY,
CaMOCTOSITEIIbHOMY TIPUHSATHIO TPAMOTHBIX PEHICHUN B KOHKPETHBIX )KM3HEHHBIX CUTYAIUSX, CBSI3aHHBIX
C BELICCTBAMU M UX MPUMCHEHHEM;

dbopMupoBaHHE Yy OOYYAIOIMIUXCS KIFOYCBBIX HABBIKOB (KIFOUEBBIX KOMIICTEHITUI), WMEIOIIUX
YHHUBCPCAJIbHOC 3HAYCHUC IS PA3JIMYHBIX BUAOB JACATCIBHOCTU: PCIICHUA HpO6JICM, IIOMCKa, aHaJIn3a u
00paboTku MH(POPMAIIUU, HEOOXOAUMBIX JIJISl MPHUOOPETCHUS OIBITA ACATEIBHOCTH, KOTOpAas 3aHMMAaET
BaXHOE MECTO B TMO3HAHWU XUMHH, a TAKXKE JUISI OLEHKUA C TIO3HMIUN SKOJIOTHYECKON Oe30MacHOCTH
XapakTepa BIUSHUAS BEIIECTB M XUMUYECKHX TIPOIIECCOB HA OPTaHMU3M YEJIOBEKA U IPUPOIHYIO CPENY;

Pa3BUTHUC IIO3HABATCIIBHBIX HWHTCPCCOB, HWHTCIJICKTYAJIbHBIX W TBOPYCCKUX CIIOCOOHOCTEH
00yYaroIuXCcs: CIIOCOOHOCTH CAMOCTOSITEIILHO MPHOOPETaTh HOBBIC 3HAHUS 110 XMMUHU B COOTBETCTBHH C
KU3HCHHBIMU MMOTPEOHOCTSMH, UCTIOIB30BATh COBPEMEHHBIC MHPOPMAIIMOHHBIC TEXHOJIOTUH IS TIOMCKA
U aHaJln3a yueOHOW U HAyYHO-TIOMYJISIPHON MH(POPMAIIMK XUMUYECKOTO COJIEP KAHNUS;

dbopMupoOBaHHE W pa3BUTHE Yy OOYYAIOIIMXCA AaCCOLMATUBHOTO W JIOTUYECKOTO MBIIUICHHUS,
HaOII01aTEIHHOCTH, COOPAaHHOCTH, aKKypaTHOCTH, KOTOPhIe 0COOEHHO HEOOXOIMMBI, B YACTHOCTH, MPH
TUTAHUPOBAHUH U TTPOBECHUN XUMUYECKOTO SKCIIEPUMEHTA,

BOCIIUTaHHE y OOydYaroIUXCsl YOSKIEHHOCTM B T'YMaHMCTUYECKOM HANpaBIEHHOCTH XHMHH, €€
Ba)KHOU poJin B PCIICHUUN ri100aJIbHBIX HpO6J'ICM pamrOHAJIBHOI0 NPUPOAOINOJIb30BaAHUSA, ITOIMOJIHCHUA
DHEPTeTHUYECKUX PECYpCOB U COXpaHEHHUs MPHPOJHOTO pPABHOBECHS, OCO3HAHUSA HEOOXOIUMOCTH
OepeXKHOTO OTHOIICHUS K MPHUPOJIE M CBOEMY 3JI0POBBIO, a TaK)Ke MPUOOPETEHUS OMbITa UCIOIB30BAHUS
IMMOJIYYCHHBIX 3HaHUU AJI1 MIPUHATUA TPaMOTHBIX pCHICHI/II\/JI B CUTyalUsaX, CBA3AHHBIX C XUMHYCCKUMHU
SABJICHUSMH.

B yueOGHOM 1u1aHe cpefHero oomiero o0pa3oBaHusl MpeaMeT «XUMHUs» 0a30BOTO YPOBHSI BXOJUT B
cocTaB MpeaIMeTHOM 0bmacTi «EcTecTBeHHO-HAYyYHBIC TIPEIMETHI».

OO01ee 4UCIIO YacoB, OTBEACHHBIX I M3YUEHUS XUMHUH, Ha 0a30BOM YPOBHE CPETHETO OOIIETro
oOpasoBanmsi, coctaBisieT 68 gacos: B 10 ximacce — 34 gaca (1 gac B Henmemo), B 11 kimacce — 34 gaca (1
4ac B HEJIEIIO).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

Teoperudyeckne 0CHOBbI OPraHU4eCKOH XUMHH

[Ipeamer opranuyeckoil XUMUU: €€ BO3HUKHOBEHHE, PA3BUTHE M 3HAUYCHUE B MOJYYCHUH HOBBIX
BEIIIECTB U MaTepuaioB. Teopusi CTpoeHUs] OpraHMvecKux coenuHeHud A. M. bytiepoBa, €€ OCHOBHbIE
noniokeHusa. CTpyKTypHble (OpMyINbl OpraHMYecKux BemiecTB. ['omonorus, mzomepusa. XuUMHUECKas
CBA3b B OPraHUYECKUX COCAMHEHUSIX — OJMHAPHBIC U KPATHBIEC CBSI3HU.

[IpencraBinenre o Kiaccu(UKAIMM OPraHUYECKUX BemiecTB. HoMeHKIaTypa OpraHHYECKUX
COCIMHEHMI (cucTeMaThyeckas)) M TpPUBHAIbHBIE HAa3BaHUS BAXKHEHIIMX MpEACTaBUTEICH KIAacCOB
OpraHUYECKUX BELIECTB.

DKcrepuMeHTAIbHBIE METO/IbI H3yYEHUS BEIIECTB U UX MPEBPAIllEHUI: 03HAKOMIIEHUE C 00pa3laMu
OpraHUYECKUX BEIIECTB M MaTepuajaMd HAa WX OCHOBE, MOJICTUPOBAHUE MOJIEKYJ OpPraHUYECKHUX
BEILIECTB, HAOIIOJIEHWE W OMHUCAHUE JACMOHCTPALIMOHHBIX OMNBITOB IO MPEBPAIICHUIO OPTraHUYECKUX
BEIIECTB NPU HarpeBaHuH (IUIaBJIeHUE, OOYTIIMBAaHUE U TOPEHHUE).

YriaeBogopoabl

AJIKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUH psal. MeTaH 1 3TaH — NPOCTEUIINE PEACTABUTEIN
QIKaHOB: (DM3MYECKHEe W XUMHUYCCKHE CBOHCTBA (PEaKIMU 3aMEICHUsS W TOpPEHHs), HAXOXKJICHUE B
MPUPOJIE, OJYUYEHUE U IPUMEHEHUE.

AJIKEHBI: COCTaB W CTPOCHHME, TOMOJOTUYECKHH psA. OTWIEH W NPONWIEH — MpOoCTeullne
MPEACTABUTENN  aJKEHOB: (U3UYECKME W XUMHUYECKHE CBOMCTBAa (peakIMu TUIPUPOBAHUS,
raJIOTeHUPOBAHMUS, TUIpATAIINH, OKUCIICHUS U TIOJMMEPHU3AIINH ), TIOTYYCHUE U IPUMEHEHHUE.

Anxaauensl: OyragueH-1,3 u merunOyranueH-1,3: crpoeHue, BaKHEHIINEe XUMUYECKUE CBOMCTBA
(peakuus monumMepu3aiun). [lomyueHne CHHTETUUECKOTO KaydyyKa U PE3UHBI.

AJKUHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUH psiA. ALETUIEH — MNpPOCTEUIIUi
MPEACTaBUTENh aJKHUHOB: COCTaB, CTPOCHHE, (HU3NYECKUEe U XUMHUYECKHE CBOMCTBa (peakiuu
TUIPUPOBAHUS, TaJIOTEHUPOBAHUS, TUAPATAIIUH, TOPEHUS ), TOTyY€HUE U IPUMEHEHUE.

Apenbl. benzon: cocraB, cTpoeHue, (Qu3MUecKkHMe W XMMHYECKHE CBOWMCTBAa (peaKIuu
TaJIOTEHUPOBAHUS U HUTPOBAHMS ), IOJTyUYeHUE U IPUMEHEHue. To1yon: cocmas, cmpoenue, guzuieckue u
Xumuyeckue ceolucmea (peakyuu 2an02eHUpo8aHusi U HUMPOBAHUS), NONYYeHUe U NpuMeHeHue.
TokcuyHOCTh apeHOB. ['eHeTHUecKasi CBSI3b MEXKY YIIE€BOAOPOAAMH, MPUHAUICKAIMMU K Pa3IMUYHbIM
KJIacCaM.

[Ipupoanble UCTOUHUKH YyriieBoAopoaoB. [Ipupoansiii ra3 u nonytHele HedTaHbIE ra3bl. HegTh 1
e€ mnpoucxoxaeHue. CnocoObl mnepepabOTK HedTHU: TEperoHka, KpPEeKUHI (TepMUYECKHl,
KaTaauTHYecKuil), muponus. [IpoaykTel mepepaboTku He)TH, UX MPUMEHEHHE B MPOMBINIJICHHOCTH U B
ObITy. KaMeHHBIH yTrosib U IPOYKTHI €T0 MepepadoTKH.

DKCIEepUMEHTAITBHBIE METO bl U3yUEHHUS BEIIECTB M MX MPEBPAIICHHUI: 03HAKOMJIEHUE C 00pa3liaMu
MJIaCTMAcC, KaydykKoB U pesuHbl, koiwieknuu «HedTs» u  «YToib», MOJETHUPOBAHHE MOJIEKYJI
YTIIEBOJIOPO/IOB U TaIOT€HOMPOU3BOAHBIX, MPOBEICHUE MPAKTHUYECKON Pa0OTHI: MOMyYeHUE JITUIICHA U
H3YyYEHHUE ETO CBOMCTB.

Pacuérhrle 3amaun.

Bobruncnenuss mo ypaBHEHMIO XMMHYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBA HMCXOJIHOTO
BEIIECTBA WJIM MPOAYKTA PEAKIUU MO M3BECTHBIM Macce, 00bEMY, KOIWYECTBY OJHOTO W3 MCXOMHBIX
BEILIECTB UJIU IIPOYKTOB PEAKIIUN).

Kuciopoacoaep:kamme opranmueckue coeinHeHus

[IpenenbHble OJHOATOMHBIE CIIUPTHL. METAaHON M ATaHOJ: CTPOEHHUE, (pu3nueckue U XUMHUYECKUE
CBOMCTBa (peakIMu C aKTHUBHBIMM METaJUIaMH, TaJOr€HOBOJOPOJAaMU, TOPEHHUE), NPUMEHEHUE.




Bogoponneie cBsizu MeXIy MOJEKylaMu CHOUPTOB. JleficTBME MeTaHONa W 3TaHOJia Ha OpraHu3M
4eJI0BeKa.

MHOroaTOMHBIE CIUPTHI. DTUJICHIVIMKONIb M TIMLEPUH: CTpOeHHE, (U3NYECKHEe U XUMHUYECKHE
CBOMCTBA (B3aUMOJICHCTBUE CO IIEJIOYHBIMU METAJUIAMU, KaueCTBEHHAs pEeaKkius Ha MHOTOATOMHbIC
cnupthl). JlelicTBrue Ha opranusMm yenoBeka. [[puMeHenne rnmunepruna u 3TUIICHTITUKOIS.

@eHOoN: CTPOCHHE MOJICKYINbI, (U3UYECKUEe W XHUMHYECKHe CBOHCTBAa. TOKCHMYHOCTH (heHoma.
[Tpumenenue peHona.

Anpaeruapl U kemoHnvl. DopManbAeTU, alueTAIbIETH]l: CTpPOeHHE, (U3NUYECKHEe M XUMHUYECKHE
CBOMCTBA (peaKIMi OKUCICHHUS U BOCCTAHOBJICHUS, KAUECTBEHHBIE PEaKIMN), MOJIy4eHHEe U PUMEHEHUE.

OHOOCHOBHBIE NpeJieNIbHbIe KapOOHOBbIE KUCIOTEL. MypaBbHHAsI U YKCYCHAs! KUCIIOTHI: CTPOCHUE,
¢u3nveckue U XMMUYECKHE CBOMCTBA (CBOMCTBA, OOIIME /I KJlacca KHCIOT, PeaKUus dTepU(HUKALNN),
noiiyueHue M npuMeHeHue. CTeapuHOBasi U OJIGMHOBAs KHUCJIOTHl KaK TPEJCTaBUTENU BBICIINX
KapOOHOBBIX KUCIOT. MbLIa KaK COJH BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOIIEE ACHCTBUE.

Crnoxable 3(Upbl KaK MPOU3BOAHBIE KAPOOHOBBIX KUCIOT. [ MAPOIHM3 CIOXKHBIX 3GUpPOB. KUpHI.
I'mpponus xupos. [Ipumenenne xupoB. buosornueckas posib )KUPOB.

VYrneBoabl: coctaB, KiaccuuKanus yrieBoaoB (MOHO-, AM- M moiucaxapunbl). [nmoko3a —
MPOCTEHIINI MOHOCAXapua: OCOOCHHOCTU CTPOCHHUS MOJEKYJbl, (PU3HMUYECKHEe U XMMUYECKUE CBOWCTBA
(B3aumogeiictBre ¢ ruppokcunom memu(ll), oxucieHne amMuauHbIM pacTBopoM okcuiaa cepedpa(l),
BOCCTAHOBJICHHE, OpO’KEHUE IIIIOKO3bl), HaXOXKIACHUE B IMPHUPOJAE, NPUMEHEHUE, OMOIOrHYecKas poJib.
®orocunrtes. PpykTo3a Kak U30Mep IITFOKO3bI.

Kpaxman u wemmono3a Kak mnpupogHbie moiumepbl. CTpoeHHe KpaxMmana U LEJUTHOJIO3bI.
duznyeckue U XMMHUYECKHUE CBOICTBa Kpaxmaiia (TUIPOIN3, KaUeCTBEHHAs! PEAKIIHS C HO/I0M).

DKcrepuMEHTAIbHbIE METO/IbI M3yYEHUS BEIIECTB U UX MPEBPALECHUN: IPOBEACHHE, HAOIIOIeHUE U
OMHMCAaHUE JIEMOHCTPAMOHHBIX OMNBITOB: TOPEHUE CIHUPTOB, KAYECTBEHHbIE PEAKIUU OJHOATOMHBIX
cnupToB (okucneHue 3TaHona okcuaoM Meau(ll)), MHOroaTOMHBIX CIMPTOB (B3aUMOJICHCTBUE TIUIEPUHA
¢ runpokcunom wmeau(ll)), ampaerunoB (OKHMCIEHHE aMMHAYHBIM pacTBOpoM okcuaa cepebdpa(l) u
ruapokcuaom menu(ll), B3aummoneiicTBue Kpaxmajia ¢ HOJOM), MPOBEACHHE NPAKTHUECKOH paboThI:
CBOMCTBA PacTBOPA YKCYCHOM KHCIIOTBHI.

Pacuérneie 3amaun.

Bbruuciienuss mo ypaBHEHHIO XHMHYECKOM peakuuu (Macchl, 00béMa, KOJMYECTBAa HCXOJHOTO
BEIIECTBA WJIM MPOJIYKTAa PEAKIUU MO H3BECTHBIM Macce, 00bEMY, KOJIMYECTBY OJHOTO W3 HCXOIHBIX
BELIECTB UJIU MPOAYKTOB PEAKIINHN).

A3oTconepikaliye opraHn4eckie CoOeIMHEHUS.

AMHUHOKHCIOTHl Kak aM(OoTepHble OpraHudeckue coefuHeHus. dusznyeckne U XUMHUYECKHUE
CBOMCTBAa aMUHOKHUCJIOT (Ha MpUMepe TIulHa). buonornueckoe 3HaueHne aMUHOKHUCIOT. [lenTuabt.

benku kak mpupoJIHbIE BHICOKOMOJIEKYJISIpHBIE coequHeHus. [lepBuyHas, BTopuyHas U TpPEeTUUHAS
CTpYyKTypa OenkoB. XMMUYECKHE CBOMCTBA OEIKOB: TMJIPOJIN3, I€HATYpaIusl, KAYeCTBEHHbIEC peaKkIMi Ha
OenKu.

DKcrepuMeHTAIbHbIE METOJbl U3yUEHUS! BEUIECTB U UX MpPEeBpALICHHUI: HAOII0IeHHEe U OMHCAHHE
JIEMOHCTPALIMOHHBIX OIBITOB: JIeHATypalys OEJIKOB IIPU HarpeBaHUH, IIBETHIE PEaKI[UU OEIKOB.

BbicokomonekyIsipHbIe COeUHEHHSA

OCHOBHBIE TIOHATHUSI XUMHHM  BBICOKOMOJIEKYJISIDHBIX COECIMHEHUIl: MOHOMED, IOJIHMMED,
CTPYKTYpHOE 3BEHO, CTENEeHb MOJMMEpU3alUU, CPeaHsss MoJekyispHas Macca. OCHOBHBIE METOJbI
CHHTE3a BBICOKOMOJIEKYJIAPHBIX COSUHEHHUI — MOJIMMEPU3aLNs U OJTUKOHICHCAIHSI.

DKcIepUMEeHTaTbHBIE METO/IbI M3YUEHHS BEIIECTB U MX MPEBPAILCHHIA: 03HAKOMJICHHE C 00pa3amMu
IIPUPOHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC, KAY4YKOB.

MexnpeaMeTHBIE CBSI3H.

Peanuzanmsi MeXNpeAMETHBIX CBS3€d MNpH M3y4EeHUHU opraHuyeckoil xumun B 10 kiacce
OCYILECTBIISICTCS Yepe3 HCIOJIb30BaHUE KaK OOIIMX €CTECTBEHHO-HAyYHBIX MOHATHH, TaK M TOHITHH,
SBJIAIOILNXCS] CHCTEMHBIMHM ISl OTAEIBHBIX PEIMETOB €CTECTBEHHO-HAYYHOI'0 LIMKJIA.



OOmre ecTecTBEHHO-HAyYHBIC TOHSATHS: SIBIICHHE, HAYYHBIH ()aKT, TUIOTE3a, 3aKOH, TEOpHs,
aHaIM3, CHHTE3, KIACCU(PUKAIM, MEPUOJAUYHOCTb, HAOIIOJEHUE, HW3MEPEHHE, OSKCIIEPUMEHT,
MO/JICIIUPOBAHUE.

@dusmka: Martepusi, SHEPrusi, Macca, aToM, JJIEKTPOH, MOJIEKYJa, JHEPreTHYECKUH YpOBEHD,
BEIIECTBO, TENO, 00BEM, arperaTHoe COCTOSHHE BEIIECTBA, (PU3UYECKUE BEIMYMHBI W CAMHHUIBI HX
M3MEpEHusl.

buonorusi: knerka, opraHusM, Ouocdepa, oOMEH BEIIECTB B OpraHu3Me, (OTOCHUHTES,
OMOJIOTMYECKH aKTUBHBIC BelecTBa (OCIIKH, YIIICBOIBI, )KHPHI, PEPMEHTHI).

['eorpadusi: MUHEpaIbI, TOPHBIE TOPOIBI, TIOJC3HBIC HCKOTIAEMBIE, TOIUIUBO, PECYPCHI.

TexHonorUsA: mNUIIEBbIE MPOAYKTHl, OCHOBBI PAIMOHAIBHOTO IUTAHMSA, MOIOLIHE CPEICTBA,
JICKApCTBEHHbIE M KOCMETHYECKHE Npenaparhl, MaTepUalbl U3 HUCKYCCTBEHHBIX M CHHTETHYECKHX
BOJIOKOH.



IINIAHUPYEMBIE PE3YJIbTATBI OCBOEHHUSA IIPOI'PAMMBI 110 XHMMHMHU HA
BA30BOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATHI

OI'OC COO ycranaBiauBaeT TpeOOBaHUS K Pe3ysbTaTaM OCBOCHHUS OOYYAIOIIUMUCS IPOrpPaMM
cpenHero ooOmero o0pazoBaHus (JMYHOCTHBIM, METAlpeaMETHBIM M HpeaMeTHbIM). HayuHo-
METOJAMYECKON OCHOBOHM i pa3pabOTKU IUIAHUPYEMBIX PE3YJIbTATOB OCBOCHHUS MPOTPAMM CPEAHETO
o011ero 00pa3oBaHuUs SBISETCS CHCTEMHO-IEATETbHOCTHBINA MOIXO/I.

B cooTBeTcTBUU C CHCTEMHO-AEATEILHOCTHBIM MOAXOA0M B CTPYKTYpE JIMYHOCTHBIX PEe3yJIbTaTOB
OCBOGHHUSI TIpeaMeTa «XUMHUS» Ha YpOBHE CpedHero oOimiero oOpa3oBaHUS BBIJICICHBI CIEAYIOLIUE
COCTaBJISIOLIHE:

OCO3HAaHWE OOYYAIOIIMMHUCA POCCUUCKONW Tpa)¥JTaHCKOW HJISHTHYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIbBHOCTH U CAMOOIPEICICHHUIO;

HaJIM4YMe MOTUBALIUU K 00YYEHUIO;

LIeJICHAIPABICHHOE Pa3BUTHE BHYTPEHHUX YOCKACHUHN JTMYHOCTH Ha OCHOBE KJIFOUEBBIX IIEHHOCTEH
1 UCTOPUYCCKHX TPATHUIMA 0a30BOI HAYKU XHMHH,

TOTOBHOCTb U CITIOCOOHOCTH 00Y4YaOIINXCSl PYKOBOJICTBOBATHCS B CBOCH JESITETbHOCTH LIEHHOCTHO-
CMBICJIOBBIMU YCTAaHOBKAMU, MPUCYIIIUMU IIEIOCTHON CHCTEME XMMHUYECKOTO 00pa30BaHuUs;

HaJIMYUEe TPABOCO3HAHUS IKOJIOTMUYECKON KYIbTYyphl M CIIOCOOHOCTH CTAaBHTh IIETU U CTPOUTH
KU3HEHHBIC TIJIAHBI.

JIM4HOCTHBIE pe3yNbTaThl OCBOCHHUS NpeaMmeTa «XHUMHS» JOCTUTAIOTCS B €IMHCTBE y4eOHOW H
BOCIIUTATEILHON JEATEIbHOCTH B COOTBETCTBUU C TYMaHHUCTHUECKHUMU, COIMOKYIbTYPHBIMHU, TYXOBHO-
HPAaBCTBEHHBIMU LIEHHOCTSIMU W UJCAIAMH POCCHICKOTO TPaKJAHCKOrO OOINecTBa, MPUHSITHIMU B
o0miecTBe HOpPMaMHM U IpaBWJIaMU TOBEJIEHUS, CIOCOOCTBYIOIIMMHM IpOIlEcCaM CaMOIIO3HAHUS,
CaMOpa3BUTHUS U HPABCTBEHHOT'O CTAHOBIICHUS IMYHOCTH O0YYarOIIHXCS.

JIndHOCTHBIE Pe3ynbTaThl OCBOCHHS MpenMeTa «XUMHS» OTpakaioT CPOPMUPOBAHHOCTH OIBITA
MMO3HABATEILHOW U MPAKTUYECKON ACATEIHHOCTA OOYUAIONIUXCS M0 peain3alliy MPUHATHIX B OOIIECTBE
[IEHHOCTEH, B TOM YHCJIE B YaCTH:

1) rpamIaHCKOTrO BOCIIUTAHMS

0CO3HaHUs 00yUYalOIIMMUCS CBOMX KOHCTUTYIIMOHHBIX MIPaB U 00sI3aHHOCTEH, YBaXKEHHS K 3aKOHY U
MIPaBOTIOPAJIKY;

MIPEACTABJICHUS O COIMATILHBIX HOPMaX U MpaBUIaX MEKINYHOCTHBIX OTHOIIEHUH B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHON TBOPYECKOM JAEATEILHOCTH MPHU CO3/IaHUU YIEOHBIX MMPOEKTOB, PEUICHUH
y4eOHBIX ¥ MMO3HABATEIBHBIX 33/1a4, BHITOJTHEHUN XUMUYECKUX YKCIIEPUMEHTOB;

CIIOCOOHOCTH TIOHUMAaTh W TPUHUMATh MOTHBBI, HAMEPEHUS, JJIOTUKY M apTyMEHTHI JAPYTUX IMPHU
aHAJIN3e Pa3TUYHBIX BUJOB YIECOHOU IEATETLHOCTH;

2) NaTPHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOLIEHUS! K UCTOPUYECKOMY U HAYyYHOMY HacCJIe/INI0 OT€YECTBEHHON XUMUU;

YBaXEHHUS K TIPOIIECCY TBOPUYECTBA B O0JACTH TEOPHUU W TPAKTUYECKOTO MPUMEHECHHSI XWMHH,
OCO3HAHUSI TOTO, YTO JOCTHXEHHUS HAyKH €CTh PE3yJbTaT JJIUTEIBHBIX HAOIIOJEHUN, KPOMOTIMUBBIX
AKCIEPUMEHTAIIbHBIX IOMCKOB, MIOCTOSTHHOTO TPyAa YYEHBIX U MPAKTUKOB;

MHTEpeca W TMO3HABATEIbHBIX MOTHBOB B TOJYYEHUHU M TMOCIEIYIONIEM aHajau3e WHGOpMaIlUU O
MePEIOBBIX JOCTHXKEHUAX COBPEMEHHON OTEUECTBEHHONW XUMHUU;

3) 1IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPABCTBEHHOT'O CO3HAHUS, ITUYECKOTO TTOBEICHMUS;

CIIOCOOHOCTH OIICHUBATh CUTYallUH, CBSI3aHHBIE C XUMHUYECKUMH SIBICHUSMU, W TMPHUHUMATH
OCO3HaHHbIE PEIIEeHUs, OPUECHTUPYSICh Ha MOPaJIbHO-HPaBCTBEHHbIE HOPMBI U IIEHHOCTH;

TOTOBHOCTHU OLIEHUBATh CBOE MOBEACHHUE M MOCTYIKH CBOMX TOBApUIIEH C MO3UIMI HPaBCTBEHHBIX
Y TIPaBOBBIX HOPM M OCO3HAHUE MOCIEACTBUI 3TUX MOCTYIKOB;



4) popMupoBaHus KYJIbTYPbI 310POBbS:

MOHMMaHMs IIEHHOCTEH 310poBOro M  Oe3omacHOro o0pa3a JKU3HH, HEOOXOIMMOCTH
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMYECKOMY 3/10POBbIO;

coOroieHust paBuil 0e30MacHOro OOpalleHHs C BEIIeCTBAMU B OBITY, MOBCEAHEBHON U3HU U B
TPYZIOBOH AESTEIBHOCTH;

MOHMMAaHMsI IIEHHOCTU TPaBHJ WHAMBHIYaJIbHOTO M KOJUIEKTUBHOTO O€30MacHOr0 TOBEACHUS B
CUTYalLUsIX, YTPOXKAIOUIUX 310POBBIO U XKU3HU JIIOJIEH;

OCO3HAHUS MOCIIEACTBUI 1 HEPUATHS BPEIHBIX MPUBBIYEK (YIIOTPEOJICHUS aTKOT0JIs, HAPKOTUKOB,
KypeHus);

5) TpyA0BOro BOCIIUTAHUS:

KOMMYHHUKAaTHBHOH KOMIIETEHTHOCTH B y4eOHO-MCCIIEOBATENBCKOM JIEATEILHOCTH, OOIECTBEHHO
I0JIE3HOM, TBOPYECKOM U IPYTUX BUJIAX JIEATEIIBHOCTH;

YCTaHOBKH Ha aKTHBHOE Y4acTHE B PEILICHUHU MIPAKTHUUECKUX 3aa4 COLMaIbHON HaMpaBIeHHOCTH (B
pamMKax CBOEro Kjiacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY HM3YyYEHHUIO NMPOQECCHIl pa3IMYHOro poja, B TOM YHUCIIE Ha OCHOBE
IIPUMEHEHHUS IPEIMETHBIX 3HAaHUH 110 XUMUU;

YBaXE€HUs K TPYLY, JIIOASIM TpyAa U pe3yjbTaTaM TPYJAOBOU 1€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBHIYAIBHOW TpaeKTOpUH o0Opa3oBaHus, Oymymien
npodeccud M pealn3alui COOCTBEHHBIX JKHU3HEHHBIX IIAHOB C YYETOM JIMYHOCTHBIX HHTEPECOB,
CHOCOOHOCTEH K XUMUU, MHTEPECOB U TOTPEOHOCTEH 00111eCTBa;

6) 3K0JI0rM4eCcKOro BOCIMTAHMSI:

9KOJIOTMUYECKHU 11€JIECO00PA3HOr0 OTHOLIEHMS K MPUPOJE, KaK UCTOYHHUKY CYIIECTBOBAHUS JKU3HU
Ha 3emiie;

MOHUMAaHUS TJI00ATBbHOTO XapakTepa OJKOJOTMYECKUX TMpoOieM, BIMSHHUS HSKOHOMUYECKUX
IIPOLIECCOB HA COCTOSTHUE MPUPOJHON U COLUAIBHOM CPEIbl;

OCO3HaHMA HEOOXOAMMOCTU WCHOJb30BAHUS JAOCTIKEHMM XUMMU JUIi pPELIeHHs BOIPOCOB
paIMOHAIBLHOTO IPUPOIONOIB30BAHNUS;

AKTUBHOTO HENPUATHS JNEHUCTBHUM, NMPUHOCSIIIUX BPEI OKPYKAKOIIEH NPUPOJHOW Cpene, yMEHUs
MPOTHO3UPOBATh HEONArOMPHATHBIE HKOJOTMYECKHE TMOCIEACTBUS MPEANPUHUMAEMbIX JCUCTBUN H
MpeA0TBpaIaTh UX;

HaJIMYUs Pa3BUTOTO SKOJIOTUYECKOTO MBIIUIEHHUS, SKOJOTHYECKON KYIbTYpPBI, ObITA JESATEIIbHOCTH
SKOJIOTMUECKON  HAmpaBJIECHHOCTH, YMEHHUS  PYKOBOJICTBOBATbCI HMMH B  IIO3HABaTEJbHOM,
KOMMYHHKAaTUBHOM W COIMAIBLHOM TMpAKTUKE, CIOCOOHOCTH W yMEHHUS AaKTHBHO MPOTHUBOCTOSTH
uaeosioruu xemohoouwu;

7) HEHHOCTH HAYYHOI'0 NMO3HAHUSA:

c(OpPMUPOBAHHOCTH MUPOBO33PEHHMSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU
1 OOILECTBEHHOM MPaKTHUKH;

MMOHUMAaHUS CHEUPUKA XUMUU KaK HAyKH, OCO3HAHUS €€ poiu B (POPMHUPOBAHUH PAIIIOHATHHOTO
Hay4YHOTO MBIIIJIEHHUS, CO3/IJaHUM I1IEJIOCTHOTO MPEACTaBIEHUS 00 OKpPY)KAIOIIeM MHUpPE KaK O €IHHCTBE
MPUPOJABI U YEJOBEKa, B MO3HAHUHM NPUPOJHBIX 3aKOHOMEPHOCTEH W pelIeHHuH NMpoOJeM COXpaHEHUS
IIPUPOHOTO PaBHOBECUS;

yOKIEHHOCTH B O0OCOOOM 3HAYMMOCTM XUMHHM JJIs COBPEMEHHOH IMBWIM3AaLUU: B €€
T'YMaHUCTHYECKOW HAMPaBICHHOCTH M BAXHOW POJIM B CO3/IaHUU HOBOHM 0a3bl MaTepUaIbHOW KYJIbTYPHI,
pelIeHnH TI00abHBIX MPOOJIEeM YCTOMYMBOTO Pa3BUTHUS YEIOBEUYECTBA — CHIPHEBOW, SHEPTrEeTHUECKOM,
MUIIEBOM M 3KOJIOTMYEeCKOi Oe30MacHOCTH, B PA3BUTHH MEIUIMHBI, 00ECIICUEHUH YCIOBUH YCIEIIHOTO
TPYZAa U 3KOJIOTMYECKH KOM(POPTHOM JKU3HU KaXKOT0 YJieHa O0IIeCTBa;

€CTECTBEHHO-HAyYHON I'PaMOTHOCTH: IIOHUMAHHUSI CYIIIHOCTH METOJIOB MO3HAHHUS, UCIIOJIb3YEMBIX B
€CTECTBEHHBIX HayKax, CIIOCOOHOCTH HCIOJIb30BaTh MOJy4yaeMble 3HAHMS MJIs aHAIU3a M OOBSICHEHUS
SBJICHUH OKPY’KAIOIIEr0 MHpa M MPOUCXOIAIMIMX B HEM H3MEHEHHH, yMEHHs JelaTb OOOCHOBaHHBIE



3aKIIIOYCHUS HA OCHOBE HAYYHBIX (DAKTOB M MMEIOIIUXCS JAAHHBIX C IEJIbI0 TOJTYYEHUS JTOCTOBEPHBIX
BBIBOJIOB;

CMOCOOHOCTH CaMOCTOSITEIBHO KCIIOJIb30BaTh XUMHYCCKHE 3HAHUS IS pEIIeHUs mpolieM B
peabHBIX KU3HEHHBIX CHUTYaIUsX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEIILCKOM e TeIbHOCTH,

TOTOBHOCTH M CIIOCOOHOCTH K HENPEpPBHIBHOMY 00pa30BaHUIO U caMOOOpa30BAHUIO, K AKTUBHOMY
MOJYYCHUIO HOBBIX 3HAHUI 110 XUMHU B COOTBETCTBHH C )KU3HEHHBIMHU MTOTPEOHOCTSIMU;

MHTEpeca K 0COOCHHOCTSIM TPy/a B Pa3InYHbIX cepax MpodhecCHOHATLHON IeATEIbHOCTH.

METANIPEAMETHBIE PE3YJIbTATbBI

MertanpeaMeTHbIe pe3yNbTaThl OCBOCHHS YY€OHOTrO mpeamera «XHMHs» Ha YPOBHE CPEIHETO
o01m1ero 00pa3oBaHUs BKIIFOYAIOT:

3HAUYMMble U1 (OPMHUPOBAaHUS  MHPOBO33pPEHUS  OOYYAIOUIMXCS — MEKAUCIHMIUIMHAPHBIC
(MexmpeaMeTHbIe) OOIICHAayYHBIC TMOHSATHS, OTPaXKAIOIIUE IEIOCTHOCTh HAYYHOH KAapTHHBI MUpa |
crnienu(UKy METOJIOB MO3HAHMUS, HCIIOJIb3YEMbIX B €CTECTBCHHBIX HayKaxX (MaTepus, BEIIECTBO, SHEPTHS,
SBJICHHE, TPOIIECC, CHCTEMa, HAYYHBIH (aKT, MPHUHLMUI, TUIOTEe3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHS,
UCCIieIoBaHNe, HAOII0IeHUE, N3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

YHUBEpCaJbHbIC Yy4eOHBbIC JCUCTBUS (MO3HABATEIbHBbIE, KOMMYHUKATUBHBIC, PETYJISATUBHBIC),
obecrieunBarone (HopMuUpoBaHHe (YHKIMOHATHHOH T'PAMOTHOCTH U  COIMAJIBHONH KOMIICTCHIHH
o0yJaromuxcs;

CTIIOCOOHOCTh o0ydJaromuxcs UCTIOJIb30BaTh OCBOCHHBIE MEXTUCITUTUTHHAPHBIE,
MHUPOBO33PCHYCCKHE 3HAHUS U YHUBEPCAIbHBIC Y4YeOHBbIC JCHCTBUS B IMO3HABATEIBHON M COIMATBHOMN
MPAKTHKE.

MeranpenMeTHbie  pe3yibTaThl  OTPKAIOT  OBIAJICHHE  YHHBEPCAIBHBIMH  Y4COHBIMHU
M03HABATEIbHBIMHM, KOMMYHHKATUBHBIMU U PETYIATUBHBIMU JICHCTBHUSIMHU.

OgiajieHne YHUBEPCAJIBLHBIMH YYeOHBIMH MO3HABATEIbHBIMH I CTBUSIMH:

1) 6a3oBble JIOrHYecKe AeiicCTBUS:

CaMOCTOSITENTFHO (hOPMYITHPOBATH U aKTYaJIM3UPOBATh MPOOIIEMY, BCECTOPOHHE €€ pacCMaTpUBaTh;

OIPECTSITh 1EIH JCATSIBHOCTH, 3ajaBasi MapaMeTpbl U KPUTCPHH HX TOCTHIXKCHHUS, COOTHOCHTH
PE3yAbTATHI JCSITEIBHOCTH C TIOCTABICHHBIMU LIEIISIMHU;

WCIIOJIB30BATh MPH OCBOCHUH 3HAHHWH MPUEMBI JIOTHUYECKOTO MBIIUICHHUSI — BBIICIISITh XapaKTepHBIE
MPU3HAKKM TIOHATHIH M YCTAHABJIMBATh UX B3aWMOCBSI3b, UCIIOJIB30BAaTh COOTBETCTBYIOIIUE MOHATHS IS
O0O0BSICHEHUS OTAENBHBIX (PAKTOB U SIBICHU;

BBIOMPATh OCHOBAHUS M KPUTCPHUH VTS KJIacCU(UKAIIUU BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHABJIMBATh MPUYNHHO-CIICJACTBEHHBIC CBSI3U MEX/y U3y4aeMbIMU SBJICHUSMU;

CTPOUTH JIOTHYECKHE PACCYXKICHUS (MHIAYKTHBHBIC, JCIyKTHBHBIC, 10 aHAJOTHH), BBISBIIATH
3aKOHOMEPHOCTH W TPOTHBOPEYHMS B pPacCMaTPUBAEMBIX SIBICHHUSX, (OPMYJIUPOBATH BBIBOJABI U
3aKITIOYCHUS;

MPUMEHSTh B MPOLIECCE MMO3HAHMS, UCTIONB3yeMbIe B XMMUU CHMBOJIMYECKHE (3HAKOBBIC) MOJICIIH,
peoOpa3oBhIBATE MOJICIBHBIC TPEICTABICHUS — XUMHUYECKHH 3HAK (CHMBOJI) 3JIEMEHTA, XMMHYECKasl
bopmyra, ypaBHEHHE XUMHUYCCKONW PEAKIIMK — IIPU PEIICHUH YYEOHBIX MO3HABATEIBHBIX U MPAKTUYECKUX
3aja4, MPUMEHSATh HAa3BaHHBIC MOJICNIbHBIC TPEACTABICHUS JUISl BBISBJICHUS XapaKTEPHBIX MPU3HAKOB
M3Yy4aeMbIX BEIIECTB U XUMHUCCKUX PEAKIIUH.

2) 0a3oBblIe HCCIeA0BaTEIbCKHE TeHCTBUS:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOT'O TIO3HAHUS BEIIECTB U XUMUYECKHUX PEaKITHii;

(GbopMyIMpOBATh LEIH U 3aJIa4d UCCIICAOBAHUS, HCIIOJIb30BaTh MOCTABICHHBIC U CAMOCTOSTEIBHO
c(OpMyJIHPOBaHHBIC BOMPOCHI B KAa4eCTBE WHCTPYMEHTA MO3HAHUS W OCHOBBI Ui (HDOPMHUPOBAHHMS
THITOTE3BI 110 TIPOBEPKE MPABIIIBHOCTH BBICKAa3bIBAEMBIX CYXICHUH;

BJIAJIETh  HABBIKAMHU  CAMOCTOSITEIFHOTO  IUIAHWPOBAHWS ¥ TPOBENCHUS  YUCHHUYECKUX
OKCIIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHUs HAONIONATh 3a XOJOM MpOIecca, CaMOCTOSTEIBHO



MIPOTHO3UPOBATh €r0 pe3ysbTar, GOpMYyIUPOBATh 000OIIEHNS U BBIBOJBI OTHOCUTEIBHO JOCTOBEPHOCTH
Pe3yIbTaTOB UCCIIEIOBAHUS, COCTABIATH 0OOCHOBAHHBIN OTUET O MpoJIeIaHHON paboTe;

npUoOOpeTaTh OMBIT YYCHHUYECKOW HCCIIEAOBATEIBCKOW W MPOEKTHOM NEeATETbHOCTH, MPOSBIATH
CIOCOOHOCTh M TOTOBHOCTH K CaMOCTOSITEJIBHOMY TOWCKY METOJOB pEIICHUs MPaKTUYECKUX 3ajad,
IIPUMEHEHHUIO PAa3JIMYHbIX METOJOB TO3HAHUS.

3) pa6ora ¢ nngopmanmeii:

OPHEHTUPOBATHCSI B PA3IMYHBIX HMCTOYHUKAX HH(pOpManuu (HaydHO-TIOMYNISApHAs JUTEpaTypa
XUMHUYECKOTO COJIep:KaHus, CIIpaBOYHbIE MOCOOMs, pecypchl MHTepHeTa), aHAIU3UpOBaTh HHGOPMAIUIO
pa3IMYHbIX BUAOB M (OpPM NPENCTaBICHUSA, KPUTUYECKU OLEHUBaTh €€ JOCTOBEPHOCTb U
HENPOTUBOPEUMBOCTD;

(dbopMyIHpOBaTH 3aIIPOCHl M MMPUMEHATH PA3IUYHBIE METOABI NMPH MOUCKE U 0TOOpEe MH(OpPMAIHH,
HE0OXOIMMOM ISl BHITTOJTHEHUS! Y4EOHBIX 3a/1a4 ONpeIeIEHHOTO TUIIA,

MpUOOpeTaTh OMBIT HUCHOJB30BAaHUS HHPOPMAIIMOHHO-KOMMYHUKATUBHBIX TEXHOJIIOTUH U
Pa3IMYHbIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENILHO BBEIOMPATh ONTUMANIBHYIO (POpMY TpeAcTaBiIeHus: HHPopManuu (CXembl, Tpaduk,
yarpamMmbl, TaOJIHIIbI, PUCYHKH U JIPYTHE);

UCIOJIb30BaTh HAayUYHBIM SI3BIK B KayecTBE CpPEJCTBA MpHU paboTe ¢ XUMHUYECKOW HH(OpMaIHeid:
OPUMEHSATh MEXIpEeIMETHbIe ((QHU3MUecKne W MaTeMaTH4eCKue) 3HAaKH M CHUMBOJBI, (HOPMYIIHI,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCIOJIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMYECKUE CPECTBA HATJISIIHOCTH.

OBJaieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMH JAeHCTBHUAMM:

3aJaBaTh BOMPOCHI MO CYIIECTBY OOCY)XKTaeMOW TEeMbl B XOJ€ JAUAIOra W/WIN IUCKYCCHH,
BBICKa3bIBaTh WACH, (HOPMYIHPOBATH CBOM MPEIUIOKEHUS OTHOCHTEIBHO BBIOJHEHHS MPEAIOKECHHON
3a/1a4u;

BBICTYNIaTh C TPE3CHTAlMEN PpEe3ylbTaTOB II03HABATEIIBHOM  JIE€ATENBHOCTH, IIOJY4YEHHBIX
CaMOCTOSITEJIbHO WJIM COBMECTHO CO CBEPCTHHKAMU IIPU BBIIOJHEHUH XMMHMUYECKOTO SKCIIEPUMEHTA,
MIPaKTUYECKON pabOThl MO MCCIIET0BAaHUIO CBOWCTB M3y4aeMBbIX BEILECTB, pealu3alluy y4eOHOro MpoeKTa
1 (opMynHupoBaTh BBIBOJBI 110 Pe3yabTaTaM MPOBEAEHHBIX MUCCIEI0BAaHUN MTyTEM COTJIACOBAHMSI TIO3UIIMNA
B X0JIe 00Cy»XIeHUs 1 0OMeHa MHEHUSIMHU.

OBJaieHHe YHUBEPCAJIbHBIMH PeryJsiTHBHBIMU JAeHCTBUAMM:

CaMOCTOATENIBHO TUIAHUPOBATh U OCYILIECTBIIATh CBOKO IMO3HABATEIBHYIO JE€ATEIBHOCTD, ONPENEIIss
e€ Lenu W 3aJauyd, KOHTPOJIMPOBAThb M IO Mepe HEeOoOXOIMMOCTH KOPPEKTHPOBAaTh MpeiJiaracMblil
JITOPUTM JICMCTBUH TpU BBHINOJIHEHUH Y4YeOHBIX M MCCIENOBAaTeNbCKMX 3aj]ad, BhIOMpaTh Haubolee
3G GeKTUBHBIN cOCO0 MX pelIeHHs C y4ETOM MOJy4YeHHsS HOBBIX 3HAHUI O BEIECTBaX M XUMHYECKUX
peaxkuusx;

OCYHIECTBJIATH CAMOKOHTPOJIb CBOEH AESATENBHOCTH HA OCHOBE CaMOAHAIIN3a U CAMOOLIEHKH.

HNPEAMETHBIE PE3YJIbTATHI

IIpenMeTHBIE pe3ynbTaThl OCBOEHUS Kypca «OpraHndeckasi XUMUs» OTPaXKaroT:

c(hOPMHUPOBAHHOCTh TMPEACTABICHUN O XUMHUYECKOH COCTaBIISIONICH €CTECTBEHHO-HAYyYHOM
KapTUHBI MUPA, POJIM XUMHH B TTO3HAHUH SIBICHHUN MPUPOJIBI, B (OPMUPOBAHUHN MBIIUICHUS U KYJIbTYpPbI
JUYHOCTH, €€ (DYHKIMOHAIBHOM TPaMOTHOCTH, HEOOXOTUMOHM Al PELIeHHs MPaKTHMYECKUX 3ajad U
HKOJIOTHYECKH 0OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY 370POBBIO U MPUPOIHON CpE/Ie;

BJIAJICHUE CHCTEMOM XMMHYECKMX 3HAHUW, KOTOPAas BKJIKOYAET: OCHOBOIIOJATAIOIINE MOHATHUS
(XMMUYecKuil ~ 3JIEMEHT, aToM, DJEKTpOHHas 000J0YKa aToMa, MOJIEKYyja, BaJIEHTHOCTb,
AJIEKTPOOTPHUIIATEILHOCTh, XUMUYECKasi CBSA3b, CTPYKTypHas (opmyina (pa3BEpHyTas M COKpaméHHas),
MOJIb, MOJISIpHAs MAacca, MOJISIPHBIA OO0BEM, YIIEpOAHBINA CKeNeT, (yHKIMOHAIbHAs TPYIa, paauKal,
M30MepHsl, U30MEPHI, TOMOJIOTUYECKUIN PsAJl, TOMOJIOTH, YIJIEBOAOPOABI, KUCIOPOA M a30TCOJEp Kallne
COEIMHEHHSI, MOHOMED, MOJIMMEP, CTPYKTYPHOE 3BEHO, BHICOKOMOJEKYJSPHbIE COSAMHEHMUS); TEOPHUH U
3aKOHBI (TEOpHUS CTPOCHHUS OpraHmueckux BemiecTB A. M. bByrtiepoBa, 3akOoH CcoXpaHEHUS MacChl
BELIECTB); 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3bIK XMMHM; MHUPOBO33PDEHUECKME 3HAHMS, JIEKaIIUE B



OCHOBE IMOHUMAaHUS MPUYUHHOCTH U CUCTEMHOCTH XMMHUYECKUX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHUS O
CBOWCTBAX, COCTaBe, MOJyYEHUH M 0E30MaCHOM HCIIOJIb30BAaHUH Ba)KHEHIIMX OpPraHMYECKHX BELIECTB B
OBITY M IPAKTUYECKON JEATEIILHOCTH YEJIOBEKA;

c(OpPMUPOBAHHOCTh yYMEHUU BBISBIATH XapaKTepHbIe IMPU3HAKU TMOHSATUM, yCTaHABIMBATh HX
B3aUMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOIME IIOHATUS NPU OIMCAHUU COCTaBa, CTPOEHUS U
MPEBPALLICHUN OPTraHUYECKUX COCUHEHUMN;

c(OPMHPOBAHHOCTh YMEHHH HCHOJB30BATh XHWMHYECKYI0 CHMBOJIMKY JUIS  COCTaBJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOW, COKpalI€HHOI) (GopMysl OpPraHMYEeCKHX BEIIECTB U
YPaBHEHUN XUMHUYECKHX pEaKLMi, HM3rOTaBIMBATh MOJEIM MOJIEKYJ] OPraHMYECKUX BEIIECTB MJIs
WJUTFOCTPALIMY UX XUMUYECKOTO ¥ IIPOCTPAHCTBEHHOI'O CTPOCHUS;

c(OPMHPOBAHHOCTh YMEHUH YCTaHABIMBATH MIPUHAJIC)KHOCTD U3YYEHHBIX OPTaHUUECKUX BELIECTB
10 UX COCTaBY U CTPOEHUIO K OIpe/eIEHHOMY KJaccy/Tpymie coequHeHul (yrieBogopo/Ibl, KUCIOPO U
a30TcoJiepXKalllie COEJUHEHHS, BBICOKOMOJIEKYJISIPHBIE COEJAMHEHHMS), JaBaTb UM Ha3BaHUS IO
cucremarndeckoir Homenkiatype (IUPAC), a Takke NMpUBOIUTH TPUBUAIBHBIC HAa3BaHHUS OTICIBHBIX
OPraHMYECKHUX BELIECTB (STWJIEH, MPONMWJIEH, aleTUIEH, OTWIEHIVIMKOJb, TIJMUEPUH, (EeHoII,
dbopManbaeru, aneTanblIeruj, MypaBbUHAs KHCIOTA, YKCyCHas KHCIIOTa, OJICMHOBas KHCIIOTa,
CTeapuHOBas KUCIIOTA, IIII0K03a, PPYKTO3a, Kpaxmall, [eJITI0I03a, TJIULKH);

c(OPMHPOBAHHOCTH YMEHHSI ONPEACISATh BUIABI XUMHUECKOW CBSI3U B OPTaHMYECKUX COETMHEHHSIX
(onuHapHBIE U KpaTHbBIE);

c(OPMUPOBAHHOCTh YMEHHS MIPUMEHSTH MOJIOKEHUS TEOPHH CTPOCHHS OPraHMYECKHUX BEIIECTB A.
M. BytiepoBa ansi oOBSICHEHUS 3aBUCMMOCTHU CBOICTB BEIIECTB OT MX COCTaBa M CTPOCHUS; 3aKOH
COXpaHEHUsI MaCChl BELIECTB;

c(OPMHPOBAHHOCTh YMEHHI XapaKTepPH30BaTh COCTaB, CTPOCHHE, (PU3MUECKHE U XHUMHUYECKUE
CBOWCTBA TUITMYHBIX MPEACTAaBUTENCH pa3IMUHBIX KJIACCOB OPraHUYECKUX BELIECTB (METaH, 3TaH, STHJIEH,
NpoNuieH, aleTuwieH, OyraaueH-1,3, mertunOyraauen-1,3, 6eH305, METaHOJ], 3TAHOJ, ATUJICHIJIUKOJb,
rIULepuH, (eHon, aneranpieruja, MypaBbUHAs M YKCYCHas KMCJIOTHI, TJIFOKO3a, Kpaxmal, LeJUII0J03a,
aMUHOYKCYCHasl KHUCJIOTa), WJUIIOCTPUPOBATh T'€HETUYECKYIO0 CBS3b MEXIYy HHUMH YypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMUYECKHX PEAKIHI C NCIOJIb30BAHUEM CTPYKTYPHBIX (GOPMYIT;

Cc(OPMHPOBAHHOCTh YMEHHUS XapaKTepU30BaTh HCTOUYHUKU YIJIEBOAOPOAHOTO ChIpbs (HE(TH,
OPUPOJHBIN Ta3, yrojb), CHOCOOBI HX TMEpepabOTKM M TNPAKTUUYECKOE IPUMEHEHHE MPOIYKTOB
nepepaboTKH;

c(OpPMUPOBAHHOCTh YMEHMH MPOBOJUTH BBIYMCIEHUS IO XUMHUYECKHUM YpaBHEHUSIM (Macchl,
00bEMa, KOJMMYECTBA HMCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAaKLUUU IO H3BECTHBIM Macce, 00BEMY,
KOJIMYECTBY OJHOTO U3 UCXOJHBIX BEIECTB WIN MIPOJYKTOB PEAKIIUN);

c(hOpMHUPOBAHHOCTh yMEHHWH BIJIAJIETh CHUCTEMOM 3HAHWK 00 OCHOBHBIX METOJaX HAY4YHOTO
MO3HAHUS, HCIOJIb3YEMBIX B XMMHUHU MPU H3YYEHUU BEIIECTB M XUMHUYECKHUX SBICHUN (HaOIr0AeHHE,
U3MEpEeHue, HKCIEPUMEHT, MOJCIMPOBAaHHUE), HUCIOJIb30BaTh CUCTEMHBbIE XUMHUYECKHE 3HAHHS s
INPUHATHSL PELIEHMH B KOHKPETHBIX JKM3HEHHBIX CHUTyallUsX, CBSI3aHHBIX C BELIECTBAMM M HX
MIPUMEHEHHEM;

c(hOpMHUPOBAHHOCTh YMEHHMH COOJIOJATh TIpaBUJia TOJH30BAHUS XUMHUYECKOW TIOCYAOH W
na0opaTOpHBIM 000pY/ZOBaHHEM, a TaKKe NpaBuWiIa OOpalleHHs C BEIIECTBAMH B COOTBETCTBHH C
MHCTPYKILHUSMH 110 BBIITOJHEHUIO J1a00PaTOPHBIX XUMHUUECKUX OIBITOB;

c(OpMUPOBAHHOCTh YMEHUH MJIAHUPOBATH U BBIMOIHATh XUMHUUECKHUI SKCIIEPUMEHT (IIpEeBpaIeHUs
OpraHWYECKUX BEILIECTB MPU HAarpeBaHUU, MOJYYEHHE 3TUJIEHA U U3YYEHHE €r0 CBOMCTB, KAYECTBEHHBIC
peaKkIMyu OpraHMYeCKUX BEIIECTB, JACHATypauus OCJKOB IPH HArpEeBaHUH, LIBETHBIE PEAKIUU OCIIKOB) B
COOTBETCTBUH C MPAaBUJIAMHU TEXHHKH OE30MACHOCTH MPHU OOpalleHHH C BEIIECTBAMH M J1a0OpPaTOPHBIM
000pyOBaHUEM, MPEACTABIATh PE3YNbTaThl XUMUYECKOTO HKCIIEPUMEHTa B (opMe 3amiCH ypaBHEHUU
COOTBETCTBYIOIIUX peakUuid U (OpMYyITUPOBATH BBIBOJIBI HA OCHOBE 3THX PE3YJIbTATOB;

c(OPMHPOBAHHOCTh ~ YMEHUH  KPUTUYECKH  aHAIM3HPOBATh  XHUMHUYECKYI0  HH(pOpMAIHIO,
MOJTy4aeMyI0 M3 pa3HbIX HCTOYHHUKOB (CpecTBa MaccoBoi nH(popmanuu, UHTEpHET U ApYyrux);



c(hOpMHUPOBAHHOCTh YMEHUN COOJIIO/IaTh TMpaBUjia SKOJIOTHYECKHU IIEIeCO00pa3HOro MOBEICHUS B
OBITY U TPYIOBOW NEATEIHHOCTH B LEISAX COXPAHEHHS CBOETO 370POBbSl M OKPYKAIOIIEH MPHUPOIHON
Cpelbl, OCO3HaBaTh OIMACHOCTh BO3JCHCTBUS HA KUBBIE OPraHU3MBI ONPENCIEHHBIX OPraHUYECKUX
BellecTB, MoHuMmas cmbica mnokazatens [IJIK, moscHATh Ha mpuMepax crnocoObl YMEHBIICHUS U
MPEIOTBPALIECHHS UX BPEIHOTO BO3ACHCTBUS HA OPraHU3M UEJIOBEKa;

JUTSE OOYYArOIIUXCSl C OTPAHUYCHHBIMU BO3MOYKHOCTSIMH 3JI0POBbS: YMECHHE MPUMEHSITH 3HAHHS 00
OCHOBHBIX JOCTYITHBIX METOJIaX MO3HAHUS BEIIECTB U XUMHUECKUX SIBJICHUN;

JUIS CIIETIBIX M CJIA0OBHIAAIIMX OOYyYaIOUIMXCA: YMEHHE HCIIOJIb30BaTh pPelbeHO-TOUCUHYIO
cucteMy ob6o3naueHuii JI. bpaiins mis 3anucu XuMudeckux Gopmy.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KIIACC
KosanuyecTBO 4acoB DJIeKTPOHHbIE
Ne i/ (uudposbie)
HanmenoBaHue pa3/ie/ioB U TeM IPOrpaMMbl Beero Kourpoabnbie IIpakTnueckue oBpazoBaTeNbHBIe
padoTbI padoThbI pecypes
Pa3znea 1. Teopernyeckue 0CHOBBI OPraHUYECKOM XMMUM
11 [Ipenmer opranndeckoit xumuu. Teopus cTpoeHus 3 1
oprannveckux coeaquenni A. M. byrneposa
Pa3znen 2. YrieBoaopoasl
2.1 [IpenenbHbBIE YIIIEBOAOPOIBI — aJIKAHBI 2
99 HenpenenbHbie yrieBoaopoabl: aqKeHb, AIKAIUCHBI, 6 1
AIKUHBI
2.3 ApoMaTu4ecKue yriieBoA0pO b 2
94 [IpupoiHbIE UCTOYHUKH YTIJIEBOIOPOIOB U MX 3 1
nepepadoTka
Paznen 3. Kucsiopoacoaep:xaniue oprannyecKkue coeIuHeHust
3.1 Cnuptsl. @enon
3.2 Anpneruapl. KapoonoBbie KucI0OThI. ClioxKHBIE Y(DUPBI 1
3.3 VYriaeBoasl 3
Pasnen 4. A3oTcoaepskaime opranudeckne coeMHEeHUs
4.1 AMuHBI. AMUHOKHUCIIOTHI. benku 3 1
Paspnen 5. BeicokoMoJIeKy A pHbIE COeUHEHUS
5.1 [Tnactmaccel. Kayuyku. Bonokna 2
OBIIEE KOJIMYECTBO YACOB I10 [TPOIT'PAMME 34 3 2




ITOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
No KosmuecTBo yacos
Tema ypoka Hara
n/n Bcero Kontpoabubie IlpakTnueckue
U3y4eHust
padoThI padoTsbI
[IpenmMeT opranuyeckoil XuMuu, €€ BOSHUKHOBEHUE, Pa3BUTHE U
1 3Ha4YeHue. Teopust CTpOeHUs OPraHUuYeCKUX coenHeHni A. M. 1
bytiiepoBa, €€ OCHOBHBIE MOJIOKEHHUS
[IpencraBienue o kinaccuukay OpPraHu4eCKUX BEIIECTB.
2 Homenknarypa (cucremMatrndeckasi) U TPUBHAIbHBIE Ha3BaHU 1
OpPraHUYECKUX BEIIECTB
3 Jluacnocmuueckas konmponvhas paboma 1 1
4 AJIKaHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKHUI s 1
5 Mertan u 5TaH — NpOCTEUIINE NMPEACTABUTEIHN aTKaHOB 1
6 AJIKEHBI: COCTaB U CTPOEHHUE, CBOWCTBA 1
7 DTUJIEH U MIPOIUJIEH — MPOCTEHIIINE MPEICTABUTENN ATKEHOB 1
8 [IpakTuueckas pabora Ne 1. «IlomyueHue 3TunaeHa U U3y4eHue ero 1 1
CBOMCTBY»
9 Anxanuensl. byranuen-1,3 n metmioyraauen-1,3. Ilomyuenue 1
CUHTETHUYECKOT0 KayuyKa U pe3UHbI
10 AJIKMHBI: COCTaB U OCOOEHHOCTH CTPOEHHUS, TOMOJIOTUYECKUN PAI. 1
AneTnieH — NpOoCTENIINN TPEICTaBUTEND aJIKUHOB
11 Brruncnenus no ypaBHEHHUIO XUMHUYECKOW PEaKIIUH 1
12 ApeHbl: 6eH30J1 U TOJTY0JI. TOKCHYHOCTh apEHOB 1
13 I'enernueckas cBA3b yIriIeBOAOPOAOB, IPUHAJIEKAINX K Pa3IMUHbBIM 1
KJjlaccam
14 [TpupoaHbIe UCTOYHUKH YTIEBOIOPOAOB: MPUPOAHBIN a3 U MOMYTHBIE 1
He(TsAHbIE ra3bl, He()Th U MPOAYKTHI €€ nepepaboTKu
15 [IpupoaHble HICTOYHUKH YIIIEBOAOPOJOB: IPUPOJHBIN I'a3 U IOIyTHHIE 1

He(TsAHbIE ra3bl, He()Th U MPOAYKTHI €€ nepepaboTKu




16 IIpomedsxcymounas konmpoavhas paboma 1

17 [IpenenpHBIE OJHOATOMHBIE CIIUPTHI: METAHOJ U ATaHOJ. BogopoaHas 1
CBSI3b

18 MHOroaToMHbIE CIIUPTHI: STUICHTIIMKOIb U TIIUICPUH 1

19 DeHO: CTPOCHHUE MOJICKYIIBI, PU3NICCKUE M XUMHUYECKHE CBOICTBA, 1
MPUMEHCHUE

20 Anpaeruapl: GopMaNbAECTU U alleTaIbAeTH . AIICTOH 1

21 OnHOOCHOBHBIE MTpeeNIbHBIE KapOOHOBBIE KUCIOTHI: MypaBbUHAS 1
yKCyCHasl

22 [IpaxTuueckast padora Ne 2. «CBOHCTBa pacTBOpa YKCYCHOM KHUCIIOTHI» 1

93 CreapuHOBas U OJICMHOBASI KUCJIOTHI, KaK MPEJACTABUTEIN BBICIIINX 1
KapOOHOBBIX KUCIIOT

24 MpbL1a Kak COJIM BBICIIUX KapOOHOBBIX KHCIIOT, UX MOFOIIIEE JACHCTBHE 1

o5 CrnoxHnble 3(hUpbI KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. ['Maposn3 1
CJIOKHBIX 3(prupoB

26 JKupbl: Tuponus, mpuMeHeHHe, OMoJIOrHYecKas pojb )KHPOB 1

7 VYrneBonbl: cocTaB, kinaccupukaius. Baxxnenime npeacTaBuTeNH: 1
TIII0K03a, PPYKTO3a, caxaposa

28 Kpaxman u nemntono3a Kak TpupogHbIE MOTUMEPDI 1

29 AMMHBI: METHJIAMUH U aHUJIMH 1

30 AMWHOKHCIIOTHI KaK aM(pOTEepHBIC OPTraHUYECKUE COSTUHEHUS, HX 1
Ouosiornueckoe 3HaueHue. [lenTuapt

31 benku kak mpupoHbIe BBICOKOMOJEKYISIPHBIE COSTUHEHUS 1

32 Ipomesicymounas ammecmayus 1

33 OCHOBHBIE TIOHATHS XHUMHH BBICOKOMOJICKYJISIPHBIX COCTMHECHUH 1

34 OcCHOBHBIE METOIbI CHHTE3a BBICOKOMOJIEKYJISIPHBIX COSTUHEHHIA. 1
[MnacTmacchl, kKaydyku, BOJOKHA

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34




YYEBHO-METOJNYECKOE OBECIIEYEHUE OBPA30BATEJIBHOI'O ITPOIECCA

OBSA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI IJIS1 YYEHUKA
Pymsutuc I'.E. Xumus 10 knace: yue0. ais o6meo0pa3oBar. opranuzanuii: 6a3oBsiii ypoeHs. / .E.
Pymsuruc, @.I'. ®enpaman. — 7 uzn. — M.: Ilpocsemenne, 2020. — 224 c.

METOAUYECKHUE MATEPHUAJIbI IJIS1 YYUTEJIA
Xomuenko U.I'. COopHUK 3a/1a4 ¥ yIIpaKHEHUH 110 XUMHUH.



