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IHHOACHUTEJIBHASA 3ATINCKA

[Tporpamma o XMMuu Ha ypOBHE CpeaHEro 00IIero oopazoBaHus pazpadoTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-®3 «O06 ob6pazoBanun B Poccuiickoit @enepanum»,
TpeOOBaHUH K pe3yybTaTaM 0CBOCHUS (penepanbHOoi 00pa30BaTEIILHON TPOTPaMMBI CPETHETO
obmiero oopazoBanus (DOIT COO), nmpencraBieHHbIX B DeepalbHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cTangapte COO, ¢ yuérom KoHuemnuu npemnogaBanus yaeOHOTO TpeaMeTa
«XuMus» B 00pa3oBaTesIbHbIX opranu3anusx Poccuiickoit @enepanny, peaau3yromux
OCHOBHBIE 00pa30BaTeIbHBIE TPOTPAMMBI, 1 OCHOBHBIX NOJIOXKEeHHN «CTpaTerny pa3BUTHS
BocniuTanus B Poccuiickoit @enepanuu Ha nepuon a0 2025 rona» (Pacnopsixkenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OCHOBY TIOJIXOJIOB K pa3pab0OTKe MPOrpaMMEI TI0 XUMHUH, K ONPEICTCHUIO OO cTpaTernn
00yueHus1, BOCIIMUTAHUS U Pa3BUTHS 00YJaIOIIMXCS CPECTBAMH Y4eOHOTO NpeaMeTa « XUMUS»
st 10—11 xmaccoB Ha 6a30BOM ypOBHE COCTaBWIIM KoHIeNTyanbHbIe moJioxkenuss ®I'OC COO o
B3aMMOOOYCIIOBJIICHHOCTH TI€JI€H, COAEpKaHUsl, pE3yJIbTaTOB O0yUeHHUs U TPEOOBaHUI K YPOBHIO
IMOATOTOBKH BBIITYCKHHUKOB.

Xumudeckoe o0pa3zoBaHue, TOJydaeMOe BBIITYCKHUKaMHU 00111e00pa3oBaTeIbHON OpraHu3aIliy,
SIBJIIETCS HEOTHEMJIEMOH YacThI0 HX 00pa30BaHHOCTH. OHO CITYKHUT 3aBEPIIAIONTAM 3TAITOM
pealin3anyy Ha COOTBETCTBYIONIEM €My 0a30BOM YPOBHE KITFOUYEBBIX IICHHOCTEH, TPUCYITUX
IIEJIOCTHOM CHCTEME XUMUIECKOTO 00pa30BaHus. DTH IICHHOCTH KacaroTCs IO3HAHUS 3aKOHOB
MIPUPOJIBI, POPMHUPOBAHUS MUPOBO33PEHUS M OOIIEH KYIbTYphI YSIIOBEKA, a TAKKE
AKOJIOTMYeCKd 000CHOBAHHOTO OTHOIIEHUS! K CBOEMY 3/I0POBBIO U IPUPOTHOMN cperie.
Peanuzyercs xumuyeckoe o0pa3oBaHre 00yJalOMMXCs Ha YPOBHE CPETHErO OOIIEero
o0pa3oBaHUs CpeACTBAMH YUeOHOTO MpeaMeTa «XUMHUs», COJAepKaHUE U MOCTPOCHHE KOTOPOTO
OTIpe/ieSIeHBI B TPOrpaMMe M0 XUMHUH C Y4ETOM crieln(DUKH HAYKH XUMUH, € 3HAUCHUS B
MMO3HAHUU MPUPOJIBI U B MaTepUAIbHOMN )KU3HH 00IECTBA, a TAKKe ¢ YUYETOM OOILIUX Lenel U
MIPUHIIUIIOB, XapaKTePU3YIOLIUX COBPEMEHHOE COCTOSTHIE CUCTEMBI CPETHEro 0OIIero
obOpazoBanus B Poccuiickoii deaepanum.

XUMHUS KaK 3JIEMEHT CUCTEMbI €CTECTBEHHBIX HayK UTPaeT 0COOYIO POJIb B COBPEMEHHOM
LMBUIIN3AIUH, B CO3/TAaHUU HOBOI 0a3bl MaTepuaibHOU KyabTyphl. OHa BHOCHUT CBOH BKJIaJ B
(dbopMHpOBaHKE PAIIMOHATBHOIO HAYYHOTO MBIIIJICHUS, B CO3/IaHUE LIEJIOCTHOTO MPECTaBICHUS
00 OKpYy’KarollleM MUpPE KaK O eJUHCTBE MPUPOIbI U YEIOBEKa, KOTOpoe (popMUPYETCS B XUMHUH
Ha OCHOBE MIOHMMAaHUS BEIIECTBEHHOTO COCTaBa OKPYKAIOIIET0 MUPA, 0CO3HAHUS B3aUMOCBSI3U
MEXy CTPOCHHEM BEIECTB, X CBOMCTBAMU U BO3MOKHBIMH 00JIACTIMU IPUMEHEHUSI.

TecHo BSaHMOHCﬁCTBYH C ApYrumMu €CTCCTBCHHBIMH HaYKaMU, XUMU CTaJIa HEOTheMJIIEMO
4aCTbIO MI/IpOBOﬁ KYJBbTYPHI, H606X0,Z[I/IMLIM YCJIOBHEM YCIICHIHOI'O TpyAda U KU3HU KaKJA0I'0
YJICHA O6H_ICCTBa. COBpeMeHHaﬂ XUMHUA KaK HayKa CO3UJAATCIIbHAA, KaK HayKa BBICOKUX
TEXHOJIOTUI HaIlpaBJICHA HAa PCHICHUC r100aIbHBIX HpO6J’ICM yCTOfI‘IHBOFO pa3BUTHUA
YCI0BCUCCTBA — CLIpLeBOﬁ, 3HepFeTquCKOﬁ, HI/IIJ_ICBOI\/’I, 9KOJIOTHYECKOM 0€30IaCHOCTH U
OXpaHbI 31I0POBLA.

B cooTBeTcTBHU ¢ 0OLIMMHU LENSAMU U IPUHIUIIAMU CPEAHEro 00Iero 00pa3oBaHMsl COAEpIKaHUE
npeamera «Xumus» (10 kmace, 6a30BbIil ypOBEHb U3yUEHHsI) OPUEHTHPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIBTYPHYIO MOATOTOBKY 00yJarOmuXcs, HE00X0AUMYIO UM JUIS
BBIPAOOTKH MHPOBO33PEHUECKUX OPUEHTHUPOB, YCIIEITHOTO BKIIOUEHUS B )KU3HB COLIMYMa,
NPOJI0JDKEHHsT 00pa30BaHuUs B pa3IMYHBIX 0071aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CrpykTypa coaepxkanus Kypca — «Opranudeckasi XuMus» - cpopMrupoBaHa B IporpamMmme 1o
XMMUHU Ha OCHOBE CHCTEMHOTO IOJIX0a K U3Y4EHHUI0 yueOHOro MaTepuaia 1 00yciaoBieHa
HCTOPHUYECKH 000CHOBAHHBIM PAa3BUTHUEM 3HAHUI Ha ONPEeIEHHBIX TEOPETUUECKIX YPOBHSIX.
Tak, B Kypce OpraHu4eCKOM XMMHUH BEIIECTBA PACCMATPUBAIOTCS HA YPOBHE KJIIACCUYECKOU
TEOPUU CTPOCHUS OPraHUYECKUX COCIMHEHNHN, & TAKXKE HA YPOBHE CTEPEOXUMHUYECKUX U
AIIEKTPOHHBIX MPEJICTABICHHUH O CTPOCHHH BemecTB. CBeeHus 00 u3y4aeMbIX B Kypce
BELIECTBAX JAOTCS B Pa3BUTHH — OT YIJIEBOJOPOJIOB /10 CJIOKHBIX OMOJOrM4YE€CKH aKTUBHBIX
coenuHeHU. B Kypce opraHndeckoil XMMHHM MOJIy4aroT pa3BUTHE CHOPMUPOBAHHBIE HA YPOBHE
OCHOBHOTO 00111er0 00pa30BaHus IEPBOHAYAIILHBIE TPEICTABICHUS O XUMUYECKOU CBS3H,
KJIacCU()MKAIMOHHBIX MPU3HAKAX BEIIECTB, 3aBHCUMOCTH CBOMCTB BEIIECTB OT UX CTPOCHUS, O
XUMHUYECKON PEAKIUU.

[Tox HOBBIM yTJIOM 3peHus B peameTe «XUMus» 0a30BOro ypoBHS pacCMaTpUBAETCS
M3YYEHHBII Ha ypOBHE OCHOBHOTO 00111er0 00pa30oBaHMs TEOPETUUECKUI MaTeprall U
(akTOJIOrMuecKre CBEJCHHS O BEIIECTBAX U XMMHUECKON peaKIHH.

Enunas cucrema 3HaHUN O BaXKHEUMIIIMX BEIIECTBAX, UX COCTABE, CTPOCHHUH, CBOMCTBAaX U
MPUMEHEHHH, a TAKKE O XUMUYECKUX PEAKIUIX, UX CYIIIHOCTH U 3aKOHOMEPHOCTSIX MPOTEKAHUS
JOTIOJTHSIETCS B Kypcax 10 Kiacca 3ieMEeHTaMu COACPKaHUs, UMEIOIIUMU KYJIbTYPOJIOTHUECKHI
Y TIPUKJIATHOW XapakTep. ITH 3HAHHS CTIOCOOCTBYIOT TOHMMAHHUIO B3aUMOCBSI3U XUMHH C
JPYrMMH HayKaMH, PaCKpbhIBAIOT €€ pOJib B MO3HABATEIILHON U MPAKTHYECKOU JEATEIIbHOCTH
YeJIOBEKa, CNOCOOCTBYIOT BOCIIUTAHUIO YBAKEHHUSI K TIPOIIECCY TBOPUECTBA B 00JIACTH TEOPUHU U
MPAKTUYECKUX MPWIOKEHUNA XUMHUH, TIOMOTAIOT BBIITYCKHUKY OPHEHTHPOBATHCS B OOIIIECTBEHHO
Y JTUYHOCTHO 3HAYUMBIX MPOOJIeMax, CBI3aHHBIX C XUMUEH, KpUTHIECKH OCMBICITUBATH
MH(POPMAIIUIO ¥ MPUMEHSITH €€ JJIs IOTIOJTHEHW S 3HAHH |, PEIICHUST HHTEIUICKTYaIbHbIX U
AKCIIEPUMEHTAIILHBIX HCCIIEIOBATEILCKUX 3aa4. B 11emomM cogeprkanne yueOHOTO IpeaMeTa
«X¥WMUSD» TaHHOTO YPOBHS M3YUYCHHSI OPUEHTUPOBAHO HA (POPMHUPOBAHUE Y 00YUAIOIITUX CS
MHPOBO33PEHUECKOU OCHOBBI JIJIs1 TOHUMAaHUs GUI0COPCKUX HIeH, TAKMX KaK: MaTepUaIbHOE
€IMHCTBO HEOPTAaHMYECKOTO U OPraHUIECKOTO MUPA, 00YCIOBICHHOCTh CBOMCTB BEIIECTB UX
COCTaBOM M CTPOCHHUEM, [TO3HABAEMOCTh TPUPOJIHBIX SBJICHUI MYyTEM SKCIIEPUMEHTA U PEIICHUS
MPOTHUBOPEUN MEKTy HOBBIMHU (DaKTaMH M TEOPETUUCCKUMH MPEOCHIIKAMH, OCO3HAHUE POJIH
XHUMHUH B PEIICHUH SKOJIOTHYECKUX MPOOIIeM, a Takke MPo0IeM cOepexeHUs SHEPTETUUSCKIX
pECyYpCOB, ChIPbA, CO3IaHUSI HOBBIX TEXHOJIOTUH U MAaTEPHUAJIOB.

B rutane perieHus 3a1a4 BOCIUTAHUS, PAa3BUTHS U COLMAIN3AIIUN 00YUYarOIIUXCS TPHHSTHIC
MIPOrpaMMO¥ 110 XMMHH TIOJIXO/IbI K OTIPEICIICHHUIO COJIEPKAHUS U TIOCTPOCHUS TpeMeTa
peycMaTpUBAOT POPMUPOBAHUE YHUBEPCATIBHBIX YUCOHBIX JICHCTBHIA, IMEIOIIUX 0a30BOC
3HAYCHUE JIJISl Pa3IMYHBIX BUJIOB JICATEIBHOCTH: PEIICHUS IPO0JIeM, TIOUCKA, aHaJI13a U
00paboTku nHMOPMAIUH, HEOOXOUMBIX ISl TPHOOPETECHHMS OTIbITA IPAKTUICCKON U
UCCIIEI0OBATEIILCKOM NeSITeIbHOCTH, 3aHUMAIOIICH BaKHOE MECTO B TIO3HAHUHM XHMHUHU.

B npaktuke nmpemnoiaBaHusl XUMHU KaK Ha YpOBHE OCHOBHOTO 00I11ero 00pa3oBaHusl, TaK U Ha
YPOBHE CpeJHero o01iero o0pa3oBaHus, MU ONpeaesICHIH COIepKaTebHON XapaKTePUCTHUKU
LeJed U3y4eHUs MIPEIMETa HalpaBJIEHUEM IEPBOCTENIEHHON 3HAYUMOCTH TPaJULIHOHHO
pU3HAETCS POPMUPOBAHUE OCHOB XUMHUUECKOM HAyKH Kak 00JacTH COBPEMEHHOTO
€CTECTBO3HAHHUS, TPAKTUYECKOM JEATEIbHOCTH YEI0BEKA U KaK OJTHOTO U3 KOMIIOHEHTOB
MHUPOBOH KyJIbTyphl. C METOAMUYECKON TOUKH 3PEHUS TaKOM MOJIXO0J K OIPENEICHUIO LIeTel
W3Y4EHHUs NIPEIMETA SABISAETCS BIIOJIHE ONIPABJAHHBIM.

CornacHo JaHHOW TOYKE 3peHUS TJIaBHBIMU HEISIMA U3YYCHUS MpeaMeTa «XUMHUs» Ha 0a30BOM
ypoBHe (10 ki1.) ABISIOTCSA:



e (opMUpOBaHHE CUCTEMBI XUMUYECKUX 3HAHUIA KaK BAXKHEUIIIEH COCTaBIISIOIICH
€CTECTBEHHO-HAYYHON KaPTUHBI MUPA, B OCHOBE KOTOPOU JIeXKAaT KIIFOUEBbIC MOHATHUS,
(hyHIaMeHTaJIbHBIE 3aKOHBI U TEOPUH XUMUH, OCBOCHHUE S3bIKa HAYKH, YCBOCHHE U
MMOHUMAHKE CYITHOCTU JOCTYITHBIX 0000IIEHNI MUPOBO33PEHYECKOTO XapaKkTepa,
03HAKOMJIEHUE C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHUS;

e (opMHUpOBaHUE U PA3BUTHE MIPEICTABICHUIA O HAYYHBIX METO/IaX IIO3HAHUS BEIICCTB H
XUMUYECKUX PEAKIUi, HEOOXOAUMBIX JJIs MPUOOPETEHUST YMEHUN OPUEHTUPOBATHCS B
MHpPE BEIIECTB U XUMUYECKUX SIBICHUN, UMEIOIIUX MECTO B IIPUPOJIC, B MPAKTUUECKOUN U
MOBCEIHEBHOM JKU3HU;

e Ppa3BUTHE YMCHHI U CIIOCOOOB JEATCILHOCTH, CBSI3aHHBIX C HAOIIOICHUEM H
00BSCHEHUEM XUMUYECKOTO IKCIIEPUMEHTA, COOTIOICHUEM TIPABHII OE30ITaCHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ aTum, coneprkarenbHas XapaKTepUCTUKa Teei U 3a7a4 u3ydeHus peaMeTa B
MPOrpaMMe M0 XUMHUU YTOYHEHA H CKOPPEKTHPOBAHA B COOTBETCTBUN C HOBBIMH MPUOPUTCTAMH
B CHCTEME CpeqiHero oomiero oopasoBanus. CerogHs B MPENoIaBaHUH XUMUH B OOJIBIIIEH
CTENEHU OTAAETCS MPEANOUYTEHUE MPAKTUIECKON KOMIIOHEHTE COJIEp>KaHUs 00yUIeHUs,
OPHEHTHUPOBAHHOM Ha MOJITOTOBKY BBIITYCKHHUKA 0011€00pa30BaTEIbHON OpraHu3aIiy,
BIIAJICIONIEr0 He HA0OPOM 3HAHUH, a PYHKIIMOHAIBHOW IPAMOTHOCTBIO, TO €CTh CIIOCO0aMU 1
YMEHHSIMH aKTUBHOTO ITOJTYUYCHUS 3HAHUHA U TIPUMEHEHUS UX B PeaTbHOM JKH3HU JUIS PEIICHUS
MPaKTUYECKUX 3a]1a4.

B cBs131 ¢ 3TUM TIpH U3yUEHUH TIpeaMeTa « XUMUSD) TOMUHHUPYIOIIee 3HAYCHHE TPUOOPETAI0T
TakHe LEeIH U 3a/1a4l, KaK:

ajanranusi oOy4Jaroumxcs K yCJIOBUSIM JUHAMUYHO pa3BUBAIOIIETOCs MUpa, (popMupoBaHue
MHTEJUJIEKTYaJIbHO Pa3BUTOM JINYHOCTH, TOTOBOM K CaMO0Opa30BaHUIO, COTPYAHUYECTBY,
CaMOCTOSITEIBHOMY IPUHSATUIO TPAMOTHBIX PEUICHUI B KOHKPETHBIX KU3HEHHBIX CUTYaAIUsX,
CBSI3aHHBIX C BEIIECTBAMH U UX IPUMEHEHHUEM;

(dhopmupoBaHHe Y 00YJAIOIIMXCS KITFOYEBBIX HABBIKOB (KITFOYEBBIX KOMITCTCHIIHH ), UMEIOIINX
YHHUBEpPCaJIbHOE 3HAUCHUE JJISl PA3IMYHBIX BUIOB JAEATEILHOCTU: PELICHUs IPpoOiieM, MOUCKA,
aHanu3a 1 00paboTKu WHGOPMAIUHU, HEOOXOIUMBIX JUIsl IPUOOPETEHUS OIBITA ACSITSIBHOCTH,
KOTOpasi 3aHMMaeT Ba)KHOE MECTO B IO3HAHUM XMUMHUHU, a TAKKE [l OLICHKHU C MO3ULIUN
9KOJIOTMYECKOM 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB U XMMHUYECKUX IPOIECCOB Ha
OpraHu3M 4YejoBeKa U MPUPOJHYIO CPEy;

pa3BUTHE NO3HABATEJIBHBIX HHTEPECOB, MHTEIIEKTYalbHBIX M TBOPUYECKHX CIIOCOOHOCTEH
oOyuaronmxcs: crnocoOHOCTH CaMOCTOSITENIbHO MPHOOPETAaTh HOBBIE 3HAHUS MO0 XUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSAMH, HCIOIb30BaTh COBPEMEHHbBIE HHPOPMAIIHOHHBIE
TEXHOJIOTUU JIJIs TIOUCKA U aHalIM3a y4eOHOU U HAYYHO-TIOMYIISIPHON MH(POPMAITUN XUMHUYECKOTO
COJIepKaHNUS;

(dbopMUpOBaHKE U Pa3BUTHE Y O0YYAIOIIMXCS ACCOLIMATUBHOTO M JIOTHYECKOTO MBIIILIICHHS,
HaOMI0ATeILHOCTH, COOPAaHHOCTH, aKKYpPaTHOCTH, KOTOPhIE 0COOEHHO HEOOXO MBI, B
YaCTHOCTH, MPH JIAHUPOBAHUH U NMPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCITUTaHHE Y 00YJarOIMUXCs YOS KIEHHOCTH B TYMaHUCTHYECKOW HANIPAaBIEHHOCTH XUMHUH, €€
BaYKHOU POJIU B PELICHHUH ITI00ATBHBIX MPOOJIEM palliOHATFHOTO IPUPOIOTIOIH30BaAHUS,
MOTIOJTHEHH S SHEPTeTUUYECKUX PECYPCOB U COXPAaHEHUS IPUPOTHOTO PABHOBECHS, OCO3HAHUS
HE00X0IMMOCTH OepeKHOTO OTHOIIEHHSI K IPUPOJIE U CBOEMY 3/I0POBBIO, a TAKXKE
MPUOOPETEHUS OTBITa UCTIOIb30BAHUS MTOJTYYEHHBIX 3HAHUH /TSl IPUHATHS TPAMOTHBIX pPeleHui
B CUTYaIlUsX, CBI3aHHBIX C XUMUYECKIUMH SIBJICHUSMHU.

B yueOHOM mnaHe cpeaHero oo1iero oopa3oBaHus MpeaMeT «XUMHUs» 6a30BOT0 yPOBHS BXOIUT
B COCTaB MpeAMETHOH oOnactu «EcTecTBEeHHO-HAYYHBIE MTPEIMETHD.

OO11ee 4ncIo 4acoB, OTBENEHHBIX TSl U3YUEHUS] XUMUH, HAa 0A30BOM YPOBHE CPETHETO OOIIEeTo
oOpazoBanus, cocraBisier B 10 kimacce — 34 yaca (1 yac B Henelo).



COJAEPKAHUE OBYYEHUA 10 KIACC OPTAHUYECKASA XUMUSA
Teoperuyeckne 0CHOBBI OPraHUYeCKONH XUMUH

[IpenMer oprannueckoi XuMuu: €€ BOSHUKHOBEHHE, PA3BUTUE U 3HAUECHUE B ITOJTYYEHUU HOBBIX
BEILECTB U MaTepranoB. Teopus cTpoeHus: opranndeckux coennnenuit A. M. byrieposa, eé
OCHOBHBIE 10JI0KEHHs. CTPYKTYpHBIE (OPMYIIBI OpraHMYECKHX BemecTB. ['omomorus,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHMYECKMX COETUHEHUSIX — OJJUHAPHBIE U KPAaTHbBIE CBS3H.
[IpencraBnenue o kinaccudukanuu opranndeckux Beuiects. HomeHknarypa opraHu4eckux
COEIMHEHUH (cucTeMaTHyecKas) U TpUBUAIbHbIE HA3BaHUS BaXXHEHILINX MpeACcTaBUTEIEH
KJIACCOB OPraHUYECKUX BEIIECTB.

DKcrepuMeHTaIbHbIE METO/Ibl U3yYEHUS BEIIECTB U UX MPEBPALLEHUI: 03HAKOMIIEHHE C
0o0pa3laMy OpraHMYeCKUX BEIIEeCTB U MaTepualaMi Ha UX OCHOBE, MOJEIUPOBAHUE MOJIEKYII
OpraHMYECKUX BEIECTB, HAOIIOEHNE U OMIMCAHNE JEMOHCTPALMOHHBIX OIMBITOB MO
MIPEBPALEHUIO OPraHUYECKUX BELECTB IPU HAarpeBaHuU (IJIaBJIeHHE, 0OYTJIMBaHUE U TOPEHUE).

Yraesonopoasl

AJNKaHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN psifl. MeTaH u 3TaH — mpocTenmne
MIPE/ICTAaBUTENHN aJIKaHOB: (PU3NYECKUE U XUMUYECKHE CBOMCTBA (peakuy 3aMeIIeHUs U
TOpEeHUs ), HaX0XkIeHNE B IPUPO/IE, MOTYYEeHNE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHHE, TOMOJIOTUYECKUN psifl. DTUIIEH U IPOIUIIEH — POCTEMIIINE
MPEACTABUTENH AIKEHOB: (DU3MYECKUE U XUMHUYECKHE CBOMCTBA (PEeaKIuu THAPUPOBAHUS,
raJIor€HUPOBAHUS, THIPATALlUU, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.
Anxanuensl: OyraaueH-1,3 u MmetunOyraaues-1,3: cTpoeHne, BAXKHEHUIITNE XUMHUYECKUE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KaydyKa U pEe3UHBI.
AJIKUHBI: COCTaB U 0COOEHHOCTH CTPOEHUS, TOMOJIOTHYCCKUN PsJl. ALIETHIICH — MPOCTEHIIINIA
MIpe/ICTaBUTENb AJIKHHOB: COCTaB, CTPOEHHE, (PU3NUECKre U XUMUYECKUE CBOMCTBRA (peaKInu
TUAPUPOBAHUS, TaJOTeHUPOBAHUS, THAPATALIH, TOPEHMS] ), IOJTyYSHHE U IPUMEHEHHE.

Apensbl. benzoun: coctas, cTpoeHue, pU3nUeckre U XMMUYECKHe CBOMCTBA (peaKIuu
raJIOT€HUPOBAHUS U HUTPOBAHUS), MIOJIydeHUE U IPUMEHEeHHE. 101yo: cocmas, cmpoeHue,
Qusuueckue u xumuyecKue ceoUCmM8a (peakyuu 2an02eHUpPO8anUs U HUMpO8anus), NoyyeHue u
npumenenue. TOKCHYHOCTb apeHOB. ['eHeTHYecKas CBA3b MEXAY YIJIEBOJAOPOIAMH,
MIPUHAUICKALMMH K pa3JIMuHbIM KJlaccaMm.

[IpupoaHbie HCTOYHUKH YriaeBoA0poa0B. [Ipupoanblii ra3 u nomnytHeie HeTsHbIE Ta3bl. HepTh
u e€ npoucxoxaeHue. CrnocoObl nepepadoTku HeTU: TePeroHKa, KPEKUHT (TEPMUYECKHUIA,
KaTaJguTH4ecKuil), mupoinus. [IpoaykTel nepepaboTku HEPTH, UX IPUMEHEHHE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN yroiib U MPOAYKTHI €ro nepepadoTKH.
DKCHepUMEHTAIbHbIE METO/Ibl U3YUEHUS BEILIECTB U UX IIPEBPAILCHUN: 03HAKOMIIEHHUE C
oOpa3lamMu IIacTMacc, KayayKkoB U pe3uHbl, KoJekiuu «HedTe» u «Yrosb», MoaenupoBaHme
MOJIEKYJ YTII€BOJAOPOIOB U TaJIOT€HOMPOU3BOAHBIX, IPOBEICHHE NPAKTUYECKON PabOThI:
IIOJIyYEHUE ITUIIEHA U U3YYEHHE €r0 CBOMCTB.

Pacuérnpie 3amaun.

Brruncnenus o ypaBHEHUIO XUMHUYECKOH peakiuu (Macchl, 00bEMa, KOJIMYECTBA HCXOTHOTO
BEIECTBA WJIM MPOAYKTa PEeaKIUU 10 U3BECTHBIM Macce, 00bEMY, KOJTUYECTBY OJHOTO U3
HCXOJHBIX BEIIECTB WJIM MPOIYKTOB PEAKIIUN).

Kuciopoacoaep:kaiue opraHudeckne coeTuHeHn st

Hpe,Z[CJ'ILHLIC OHOATOMHBIC CIIMPTHI. MeTaHoJ ¥ 3TaHOI: CTPOCHUC, (I)I/I3I/I‘-ICCKI/IC U XUMHUYCCKUC
CBOMCTBaA (peaKI_II/II/I C aKTUBHBIMH MCTAJUIaMU, IaJIOTCHOBOAOPOJaMHU, FOpCHI/IC), IMPUMCHCHHUC.



BonoponHbie cBsI3u MEXKy MOJIEKYJIaMU CIUPTOB. JlelicTBHE METaHOJIa ¥ 3TaHOJIa HA OPraHu3M
4eJl0BeKa.

MHOroaToMHbI€ CIIUPTHI. DTUJICHIIIUKOIb U TIIMIEPUH: CTpOeHHE, GPU3NIECKUE U XUMUYECKHE
CBOJCTBa (B3aMMOJIEMCTBHE CO 1IEJI0YHBIMU METAJUIAMH, KAUECTBEHHAs peaklys Ha
MHOT'0ATOMHBIE CIUPTHI). [leficTBre HAa opranu3m uenoBeka. [[puMenenue riuieputa u
STUJICHTJIUKOJIS.

@DeHOoJI: CTPOEHHE MOJIEKYJIbI, PU3NYECKHE U XMMHUYECKUE CBOMCTBA. TOKCMYHOCTH (peHOIa.
[Ipumenenue denoua.

Anbaerunibl U kemoHwvl. DopManbIeru, aleTaibIeTul: CTPOCHHE, PU3NYECKUE U XUMUYECKUE
CBOICTBa (peak Ul OKUCICHUS U BOCCTAHOBJIEHNUS, KAUECTBEHHbIE PEAKLIUN ), TIOTYYEHUE U
MIPUMEHEHUE.

OnHOOCHOBHBIE MpefieNbHbIE KAPOOHOBBIE KUCIOThI. MypaBbUHas U YKCYCHAs! KUCIIOTHI:
CTpoeHue, (pU3nvecKre U XMMUYECKUE CBOMCTBa (CBOMCTBA, OOIIME /I Kjlacca KUCIIOT, PeaKIIUs
sTepuduKalnm), NodydeHue U npuMeHenue. CTeapruHoBas U OJIEMHOBAsI KUCIOTHI Kak
MIPE/ICTaBUTENH BBICIIMX KapOOHOBBIX KMCIOT. Mblja KaK COJIM BBICIIUX KAPOOHOBBIX KUCIIOT,
UX MOIOLIEE ACUCTBHE.

CrnosHble 3(hupbl KaK MPOU3BOIHbIE KAPOOHOBBIX KUCIOT. [ MAposin3 caoKHbIX 3pupoB. JKupsl.
I'maponus xupos. [Ipumenenne xupoB. buosornaeckas posb KUPOB.

VYrieBoapl: cocTaB, KiacCUpUKAIKS YIIIEBOA0B (MOHO-, TU- M TIOJIMcaxapuasl). [mroko3a —
MPOCTEHIINI MOHOCAXapU: 0COOEHHOCTH CTPOEHUS MOJICKYJIbI, PU3NUECKHE B XUMUUECKHE
cBoiicTBa (B3aumoeiicTaue ¢ ruapokcuiom menu(ll), okucnenne aMMuayHbIM pacTBOPOM
okcuaa cepedpa(l), BocctaHoBIIeHHE, OpOKEHHE TIIFOKO3bI), HAXOKICHUE B IPUPOJIE,
puMeHeHue, onosornueckast poib. orocuntes. PpykTo3a Kak U30MEP TITFOKO3bI.

Kpaxman u nenironosa kak npupoaHbie noaumepbl. CTpoeHHe Kpaxmaia U HeJUTI0I03bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA KpaxMaia (THIPOJIu3, KaueCTBEHHAs PEaKIus C HOJIOM).
DKcrepuMeHTAIbHBIE METOIbI U3yUEHUS BEIIECTB U UX MPEBPALLEHHIl: TPOBEICHNUE,
HaOJI0/IEHNE U ONTUCaHKE IEMOHCTPAIIMOHHBIX OIBITOB: TOPEHUE CIIUPTOB, KAYECTBEHHbIE
peaKIuy OJTHOATOMHBIX CIUPTOB (OKHCIeHUE 3TaHoa okcuaoMm Meau(Il)), MHOTOaTOMHBIX
CIUPTOB (B3aUMOJIciicTBUE TyHIIeprHA ¢ TUApokcuaoM Meau(1l)), anpaeruaos (okucieHue
aMMHaYHBIM pacTBopoM okcuzaa cepedpa(l) u ruapoxcugom menu(Il), B3aumoaelictue
KpaxMmaja ¢ U0Ji0M), IPOBeIEeHNE IPAKTUUECKO paboThl: CBOMCTBA pacTBOPA YKCYCHOM
KHUCIIOTBHI.

Pacuérnble 3agaun.

Boruncnenus o ypaBHEHUIO XMMHUECKON peakinu (Macchl, 00bEMa, KOJIMYECTBA HCXOIHOTO
BEIECTBA WM MPOAYKTa PEeaKlUU M0 U3BECTHBIM Macce, 00bEMY, KOJTHMUECTBY OJHOIO U3
HCXOJHBIX BEILIECTB WJIM MPOIYKTOB PEAKIUN).

A3oTCcoepKale OpraHndeckie CoeqMHEHHUS.

AMUHOKHUCIIOTHI KaK aM(pOTepHbIe Opranndeckue coenuHeHus. Gu3nueckue u XuMU4ecKue
CBOICTBa aMUHOKHUCIIOT (HA MpUMepe TIUIMHA). bruosiornyeckoe 3Hau€HUE aMHUHOKUCIIOT.
IlenTunael.

benku kak mpupoHbIe BEICOKOMOJIEKYIIApHBIE coeinHenus. [lepBuunas, BTopudHas u
TpeTHYHAsl CTPYKTypa O0e’aKkoB. XUMHYECKHe CBOMCTBA OENKOB: THIPOIIH3, IeHATYypaIlHs,
KaueCTBEHHbBIE PEAKIINH HA OCIKU.

DKcTepUMEHTAIbHBIE METO/IbI M3yUEHHS BEIIECTB U UX MPEBPAICHHI: HAONIOIeHUE U OTIMCAaHUE
JIEMOHCTPAIIMOHHBIX OIBITOB: JeHATypaIusi OEKOB MMPU HATPEBAHUHU, [IBETHBIC PEAKIINH OEJIKOB.

BricokomoieKy/IsIpHbIe COeIMHEHHUS
OcHOBHBIE IOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIMHEHUI: MOHOMED, MOJIUMED,

CTPYKTYPHOC€ 3BCHO, CTCIICHBb MOJIMMECPU3AlIUN, CPCIHAA MOJICKYIISIpHAd Macca. OcHOBHBIC
MCTOJbI CHHTC3a BBICOKOMOJICKYJISIPHBIX COCIUHEHUN — noJimmMepun3anus U MMOJIMKOHACHCAIU.



DKCIepUMEHTANIBHBIE METO/IbI U3yYEHUS BELIECTB U UX MIPEBPALLEHUI: 03HAKOMIIEHHE C
o0Opa3iaMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIe CBA3H.

Peanu3zanus MeXnpeaMETHBIX CBA3EH NpU U3ydeHUH opranndeckoil xumuu B 10 kiacce
OCYIIECTBIISIETCS Yepe3 UCIOIb30BaHNE KaK OOLINX €CTECTBEHHO-HAYUHBIX MMOHATHIA, TaK U
MOHATHM, SBJISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.
OOmire ecTecTBEeHHO-HAYYHBIC TIOHATHS: SIBJICHUE, HAYIHBIH (DaKT, THIIOTE3a, 3aKOH, TEOPHS,
aHaJM3, CHHTE3, KIacCHu(UKaLKs, TEPHOANIHOCTD, HAOJI0ICHNE, H3MEPEHHE, IKCTIEPHMEHT,
MOJIEJTUPOBaHUE.

®du3znka: MaTepusi, SHEPrusi, Macca, aToM, 3JIEKTPOH, MOJIEKYJIa, SHEPT€TUYECKUI YPOBEHb,
BEIIECTBO, TEJI0, 00BEM, arperaTHOE COCTOSTHHE BEIIECTBA, (PU3NYecKre BETHYUHBI U €AMHUIIBI
UX U3MEpPEHUs.

buonorus: knerka, opranusm, 6uocdepa, 0OMeH BelIeCTB B OpraHu3Me, (POTOCHHTES,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (OENKU, YIIIEBOIbI, )KUPBI, (PEPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbL, MT0JIE3HBIE HCKOTIAEMBbIE, TOTUINBO, PECYPCHI.
TexHosorus: nuIieBble MPOIYKThI, OCHOBBI PallMOHAILHOTO MUTAHUS, MOIOIIIUE CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETUYECKHUE MPEnapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX M CHHTETHYECKHUX
BOJIOKOH.

[INIAHUPYEMBIE PE3VIJIbTATBI OCBOEHUA ITPOI'PAMMEI 110 XMMHUU HA
BA30BOM YPOBHE CPEJITHET'O OBIIET'O OBPA3OBAHU A

JIMHHOCTHBIE PE3YJIBTATDBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHUS K pe3yIbTaTaM OCBOCHHUS 00YJIAOIIMMUCS ITPOTPaMM
cpenHero oOmiero oopazoBaHus (JITYHOCTHBIM, METAITPEIMETHBIM U MTpeAMETHBIM). HayuHo-
METOAUYECKON OCHOBOM AJIsl pa3pabOTKH MJIaHUPYEMBIX PE3YJIbTaTOB OCBOEHUS POTpaMM
cpenHero o0uiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO/I.

B cooTBeTcTBHU C CUCTEMHO-ACATCIbHOCTHBIM ITIOAXO0A0M B CTPYKTYPE TUUYHOCTHBIX
PE3YIBTATOB OCBOCHUA IIPEAMETA «XUMHSD» Ha YPOBHC CPCIAHCTO o6mero O6pa3OBaHI/I$I
BBIJICJIICHBI CIICAYOIHUE COCTABIAOIINC:

OCO3HAaHHUC O6y‘IaIOH_II/IMI/IC$I pOCCHﬁCKOﬁ rpamnaHCKoﬁ HMICHTHNYHOCTHU — I'OTOBHOCTH K
CaMOpPa3BUTHUIO, CAMOCTOATCIIbHOCTU B CaMOOIIPCACIICHUIO,

Haaln4nuc MOTHBAIlMH K 06yquI/no;

LEJICHAIIPABJICHHOC PA3BUTHEC BHYTPCHHUX Y6C)KI[6HHﬁ JJMYHOCTHU Ha OCHOBC KIIFOUCBbBIX
LICHHOCTEN U HCTOPUYCCKUX TpaI[I/II_II/Iﬁ 0a3oBOM HAayKHU XUMUHU;

TOTOBHOCTbB U CIIOCOOHOCTh 00YYaIOIIUXCS PYKOBOJICTBOBATHCS B CBOCH JIEATEILHOCTH
IIEHHOCTHO-CMBICJIOBBIMH YCTAaHOBKAMH, IPUCYIIIMMHU EJIOCTHOW CUCTEME XUMHUYECKOTO
oOpa3oBaHus;

HaJIMYHC ITPABOCO3HAHU A 3KOJIOTHYECKOI KYJIBTYPBI U CIIOCOOHOCTH CTaBHUTh ejii U CTpOUTHh
JKHU3HCHHBIC ITJIaHBI.

JIM4yHOCTHBIE PE3YJIbTAaThl OCBOCHUA NMMPECAMETA «XHUMHSD TOCTUTAIOTCA B €JUHCTBE y‘le6H0fI n
BOCHUTATEIBHOM ACATEIBHOCTH B COOTBETCTBHUU C T'YMaHUCTUYCCKUMHU, COLITUOKYJIbTYPHLIMH,



JTYyXOBHO-HPABCTBEHHBIMH IIEHHOCTSIMH U UJI€AJIAMU POCCUHCKOTO TPakIaHCKOTO 00IIeCTBa,
MPUHATHIMU B OOILECTBE HOPMAMH U TIPAaBUIIAMU TOBEICHUS, CIIOCOOCTBYIOLIMMH MPOLIECCaM
CaMOIIO3HAHUS, CAMOPA3BUTHS U HPABCTBEHHOTO CTAHOBIICHHS TMYHOCTH OOYUYaAIOIIMXCS.

JIMYHOCTHBIE Pe3yabTaThl OCBOCHUS MpeaMeTa « XUMHUS» OTPAXKAIOT COPMHUPOBAHHOCTH OIBITA
MI03HABATEIbHON U MPAKTUYECKOM AEATENLHOCTH 00YYaIOIIKXCS IO peaIn3alliy PUHSTHIX B
oO11ecTBe EHHOCTEH, B TOM YHCIIE B YaCTH:

1) rpa’aaHcKOro BOCIMTAHMS

OCO3HAHUS 00YJAIOIIUMHUCA CBOUX KOHCTUTYLIMOHHBIX MPaB M 00S3aHHOCTEH, YBOKCHHS K
3aKOHY U MPABOIOPSIKY;

MPEACTABJICHUS O COUATBHBIX HOPMaX U MpaBUiIaX MEKJIUYHOCTHBIX OTHOIIEHUH B KOJIJICKTHBE;
TOTOBHOCTH K COBMECTHOU TBOPYECKOM NEATEILHOCTH TIPH CO3/IaHUU YU€OHBIX MMPOEKTOB,
pelieHur yuyeOHbIX U TT03HABATENIbHBIX 3a71a4, BHITIOJTHEHUH XUMHUUECKHX YKCIIEPUMEHTOB;
CrOCOOHOCTH TIOHUMATh ¥ MPUHUMATh MOTUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTHI APYTUX TPH
aHaJIN3€e Pa3TUYHBIX BUJOB YICOHOM 1€ATETbHOCTH;

2) NaTPMOTHYECKOTO BOCIIUTAHMS !

IIEHHOCTHOTO OTHOIIEHHUS K HCTOPUIECKOMY U HAYYHOMY HACJIEIUIO OTEUECTBEHHOU XHUMUMU;
YBaXEHHUS K TIPOIIECCY TBOPUYECTBA B 00JIACTH TEOPUH M MPAKTHUECKOTO TIPUMEHEHUS XUMHH,
OCO3HAHUS TOTO, YTO JOCTHKEHHUS HAYKH €CTh PE3YJIbTAT JTUTEIHHBIX HAOIOICHUH,
KPOTIOTJIMBBIX IKCIIEPUMEHTAIBHBIX IOMCKOB, TOCTOSIHHOTO TPYy/1a YYEHBIX U TIPAKTUKOB;
WHTEpeca M T03HABATEIbHBIX MOTHBOB B MOJTYYEHUHN U TTOCIIEIYIOIIEM aHAIH3e HH(OpMaIuu o
MePEAOBBIX JOCTHIKEHUSIX COBPEMEHHOM OTEUECTBEHHON XHUMUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS;

CIIOCOOHOCTH OLIEHUBATh CUTYAllMH, CBSI3aHHBIE C XUMUYECKUMH SBJICHUAMU, U IPUHUMATD
OCO3HAHHBIE pellIeHUs, OPUEHTUPYACh Ha MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;
TOTOBHOCTH OILICHHUBATh CBOE MOBEJCHHUE U MOCTYIKU CBOMX TOBAPUILEH C TIO3UIHIA
HPaBCTBEHHBIX U MPABOBBIX HOPM U OCO3HAHUE TIOCIEICTBUN ATHX MOCTYIKOB;

4) popmMupoBaHus KyJbTYPbI 310POBbS:

MMOHUMAaHUS LIEHHOCTEH 3I0pOBOro 1 6e30MacHOro 00pasa KU3HH, HE00X0IMMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (PM3UYECKOMY U TICUXUYECKOMY 37I0POBBIO;
coOiroieHns rpaBuil 0€30MacHOro oOpallieHus ¢ BelecTBaMU B ObITY, IOBCEIHEBHOM JKU3HU U B
TPYIOBOM NESTENBHOCTH;

MMOHUMAaHUS LIEGHHOCTH MPaBWJI HHAUBUAYAJIBEHOTO M KOJUIEKTUBHOTO 0€30I1aCHOTO MOBEICHUS B
CUTYAIUSIX, YTPOXKAIOUIUX 3I0POBBIO U )KU3HU JIIOJIEH;

OCO3HAHUS MOCIEACTBUI U HEMPUSITUS BPEAHBIX MPUBBIUEK (YIOTPEOICHUS aIKOTOJIS,
HApPKOTHUKOB, KYpeHUs);

5) Tpy10BOro BOCHIUTAHUA:

KOMMYHHKATHBHOM KOMIIETEHTHOCTH B Y4€OHO-HCCIIEI0BATEIbCKON e TENbHOCTH,
0OIIECTBEHHO MOJIE3HO, TBOPUECKOI U IPYTrUX BUAAX JIEATEIBHOCTH;

YCTAHOBKH HA aKTUBHOE Y4acCTHE B PEIICHUH MPAKTUUECKHUX 3a/1a4 COLIMAIbHOW HANPABIEHHOCTH
(B paMKax CBOETo Kjacca, IIKOJIbI);

MHTEpeca K MPaKTUIECKOMY U3yUeHHIO Mpo(deccuil pa3IuyHOro poja, B TOM YUCIIEe Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAaHUH M0 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM Tpyda U pe3yabTaTaM TPYIAOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHAMBHIYaTbHOM TpaeKTOpUHU 00pa3oBaHus, Oymyien
npodeccuu U pearu3ai COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CIOCOOHOCTEN K XUMUU, HHTEPECOB U IOTPEOHOCTEH 001IeCTBa;

6) 3K0/10rM4YecKOro BOCIIUTAHMS:

9KOJIOTHYECKHU 11e71ecO00pa3HOT0 OTHOIIEHHS K MPUPO/JIE, KAK UICTOYHHUKY CYIIIECTBOBAHUS KU3HU
Ha 3emie;



MOHUMAaHUS II00ATBHOTO XapaKTepa 3KOJIOTHUECKUX MPoOIeM, BIUSAHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSIHUE MPUPOJHON U COLIMATIBHOM CPEBI;

OCO3HAHHUS HEOOXOJMMOCTHU UCIOIb30BAaHUS TOCTHKEHUN XUMUU ISl PELLIEHUS] BOIIPOCOB
PaLMOHAIBHOTO IIPUPOAOIIOIB30BAHMS;

AKTUBHOT'O HENPUATHUSA ACUCTBUH, IPUHOCAIIUX BPEIl OKPYXKAIOLIEH IPUPOJIHOM Cpele, YMEHUS
IIPOrHO3UPOBATh HEOIArONPUATHBIE SKOJIOIMUECKUE TIOCIEACTBUS MPEANIPUHUMAEMbIX JIEHCTBUI
U NPEeAOTBPAILATh UX;

HaJIM4Ms PA3BUTOTO YKOJOTMYECKOTO MBIIUICHUS, IKOJIOTHYECKON KYJIbTYPBI, OIbITA
JEATEIBHOCTH 3KOJIOTMYECKOU HAIPABICHHOCTH, YMEHHUsI PYKOBOJCTBOBATHCS MU B
[103HABATEIbHON, KOMMYHUKAaTUBHOMN U COLIMANIbHOM MPaKTUKE, CIIOCOOHOCTH U YMEHUSI aKTUBHO
MPOTHBOCTOATH MICOJIOTHH XeMO(pOoOHH;

7) HEHHOCTH HAYYHOI'0 IO3HAHMUS:

c(OpMHUPOBAHHOCTH MUPOBO33PEHHS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS
HayKH U 00I1I€CTBEHHOM MPaKTUKU;

MMOHUMAaHMs crielu(PUKU XUMHUH KaK HayKd, OCO3HAHUA €€ posid B GOPMUPOBAHUU
PaIMOHAIBLHOTO HAyYHOTO MBIIUIEHUS, CO3/IaHUH 1IEIOCTHOTO MPECTABIEHUS 00 OKPYKAOIeM
MHpE KAK O €IMHCTBE MPUPOJIBI U YEJIOBEKA, B IO3HAHUY IPUPOJIHBIX 3aKOHOMEPHOCTEN U
pelIeHny TpodieM COXpaHEHUsl IPUPOIHOTO PaBHOBECHS;

yOEXKIEHHOCTU B 0COO0M 3HAYMMOCTH XUMUU /ISl COBPEMEHHOW IUBUIIN3AUH: B €€
I'YMaHUCTHYECKOW HAIPaBJIEHHOCTH U Ba)KHOM POJIM B CO3JJaHMM HOBOM 0a3bl MaTepraibHOU
KYJIBTYpBI, pEUICHUH I100abHBIX MPOOIeM YCTOMYUBOTO Pa3BUTHSI YEIOBEYECTBA — ChIPHEBOH,
SHEPreTHUECKOM, MUIEBOI U SKOJIOTUYECKOI 0€301aCHOCTH, B Pa3BUTHH MEIUIIUHBI,
o0ecrieueHny yCIOBHI YCHEIIHOTO TPy/ia U 3KOJOTUYECKH KOM(POPTHON KU3HU KaXI0To YjeHa
o0111ecTBa;

€CTECTBECHHO-HAYYHO! I'PaMOTHOCTH: IOHUMaHUS CYIIIHOCTH METOOB ITO3HAHUS, UCIIOJIb3yEMBIX
B €CTECTBEHHBIX HayKaX, CIOCOOHOCTH HMCII0JIb30BaTh MOJy4aeMble 3HAHUSA JUIsSl aHAJIN3a U
OOBSICHEHUS SIBJICHUM OKPYKAIOIIEr0 MUPA U MPOUCXOAALINX B HEM U3MEHEHUH, YMEHHUS JeaTh
000CHOBaHHBIE 3aKJIIOYEHUSI HA OCHOBE HAayYHBIX (DAKTOB M UMEIOIUXCS JAHHBIX C LEJIBIO
IIOJIy4€HUS JOCTOBEPHBIX BBIBOJIOB;

CIOCOOHOCTH CaMOCTOSITEBHO UCIIOJIb30BaTh XMMUYECKUE 3HAHUSI [Vl PeLIeHus Ipo0ieM B
pEaJIbHBIX KU3HEHHBIX CUTYalMsIX;

MHTEpeca K MO3HAHUIO U MCCIIEN0BATEIbCKON JEATEIBHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HENIPEPhIBHOMY 00pa30BaHUIO U CaMOOOPa30BaHUIO, K AKTUBHOMY
MIOJIy4EHUIO HOBBIX 3HaHUH 110 XMMHHU B COOTBETCTBUHM € )KU3HEHHBIMU NOTPEOHOCTAMU;
MHTEpeca K 0COOCHHOCTSM TPyZa B Pa3JIMYHbIX chepax NpoPhecCHOHATBHOMN e TETbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATBI

MertanpeaMeTHbIe pe3yibTaThl OCBOSHHSI yUeOHOTO MpeaMeTa «XUMUs Ha YPOBHE CPETHETO
o01rero 00pa3oBaHUs BKIHOYAIOT:

3HAYUMBIC TJIA (bOpMI/IpOBaHI/ISI MUPOBO33PCHUA o6yqa10m14xc;1 MCKIUCHUIIIIMHAPHBIC
(MG)KHPCI[MCTHBIC) 06IueHaquHe IMMOHATHS, OTpaKar0IIHEC LCJIOCTHOCTD Haquoﬁ KapTUHBI MHpa
n CHCHH(bHKy MCTOIOB IMO3HAHU, UCTIOJIb3YEMBIX B CCTCCTBCHHBIX HAYKaX (MaTepI/IH, BCIICCTBO,
OHEpTrU:, SABJICHUEC, TPOLIECC, CUCTEMA, Hay‘lHLIfI (l)aKT, IMPpUHIHUII, THIIOTE3a, 3dKOHOMCPHOCTD,
3aKOH, TCOpH:I, UCCICAOBAHUC, Ha6J'IIO)IeHI/Ie, HU3MCPCHUC, SKCIICPUMCHT U I[pyrI/Ie);

YHUBEPCaJIbHbBIC YUCOHbIC IEHCTBUS (TI03HABATEIILHBIC, KOMMYHHUKATHBHBIC, PETYJISTUBHBIC),
obecrieunBaromue GopMupoBaHue GyHKIIMOHAIBHOM TPAMOTHOCTH U CONUAIbHOW KOMITETEHIIUN
oOyuaronuxcs;



CIOCOOHOCTh O0YUYAIOIIMXCS UCIIOJIB30BAaTh OCBOCHHBIE MEXINCIIUILTHHAPHBIE,
MHUPOBO33pPEHUYECKHE 3HAHUS U YHUBEPCAIbHbBIC YUeOHbIC EHCTBUS B IO3HABATEILHON U
COLIMAJIbHON ITPAKTHUKE.

MetanpeaMeTHbIE pe3yIbTaThl OTPAKAIOT OBJIAJICHUE YHUBEPCATHHBIMHA YUCOHBIMU
[M03HABATENbHBIMU, KOMMYHUKATUBHBIMH U PETYJISITUBHBIMU JCHCTBUSMH.

OsJaieHne YHUBEPCAJIbHBIMHI Y4eOHBIMH NMO3HABATEIbHBIMH AeiCTBUSIMH:

1) 6a30Bble JJOTHYECKHUE e CTBUS:

CaMOCTOSTEIEHO (DOPMYITMPOBATH U aKTYaJIHM3UPOBATh MPOOJIEMY, BCECTOPOHHE €€
paccMaTpuBaTh;

OTIPENIENATH IeNTU e TEILHOCTH, 3a1aBast MapaMeTPbl U KPUTEPHUU MX JTOCTHKEHHS, COOTHOCHTh
Pe3yAbTATHI IESITETLHOCTH C TIOCTABICHHBIMU LEIISIMU;

WCTIOJIH30BATh TPH OCBOCHUH 3HAHUN TPUEMBI JIOTHUYECKOTO MBIIIUICHUS — BBIICIATh
XapaKkTepHbIe TPU3HAKY TIOHSATHIA U YCTaHABJIMBATH UX B3aUMOCBS3b, UCIIOIB30BATh
COOTBETCTBYIOIIHE MOHITHS IS OOBSICHEHHS OTJCIBHBIX (DAKTOB U SBIICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KITACCU(DUKAIINA BEIIECTB M XUMUYCCKUX PEaKIIN;
YCTaHABJIMBATH IPUIHHHO-CJICICTBEHHBIEC CBS3H MEKY H3y4aeMbIMH SIBIICHHUSIMU;

CTPOUTH JIOTHICCKUE PACCYXIACHUS (MHIYKTUBHBIC, ICYKTUBHBIE, TI0 aHAJIOTHH ), BBISBIIATH
3aKOHOMEPHOCTH W MIPOTUBOPEYHS B PACCMATPUBAEMBIX SIBICHUSX, (POPMYITUPOBATH BHIBOJIBI U
3aKITIOYCHUS;

MIPUMEHSTH B MTPOIECCe TIO3HAHUS, HCTIOh3yeMble B XHMUHU CHMBOJIMYECKUE (3HAKOBHIC)
MO/JIeNH, TIPe0O0pa30BBIBATH MOJICITFHBIE IPEICTABICHUS — XUMUYECKHIA 3HAK (CHMBOJT) 3JIEMEHTA,
XUMUYecKas (opMysa, ypaBHCHHE XUMUYECKON PEaKIK — P PEIICHUH yIeOHBIX
MO3HABATEJBHBIX M MPAKTHYECKUX 33124, IPUMEHSTh Ha3BaHHBIC MOJICIIbHBIC TIPEACTABICHUS
IUTSL BBISIBIICHHSI XapaKTEPHBIX MMPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 6a30BbIe HCCIEA0BATEIbCKHE TeHCTBHS:

BJIAJIETh OCHOBaMHU METOJIOB HAyYHOTO TIO3HAHUS BEIIECTB U XUMHYECKUX PEaAKIINH;
(bopMyITHpOBATh IENU ¥ 3a]]a41 UCCIICIOBAHMUS, HCIIOJIb30BATh MOCTABJICHHBIC M CAMOCTOSITEIIHHO
c(OpMYIIMPOBAaHHBIC BOMIPOCHI B KAYECTBE HHCTPYMEHTA TIO3HAHUS U OCHOBBI JIJISI
(hOopMUPOBAHHS THIIOTE3HI 110 MPOBEPKE MPABHUIILHOCTH BBICKAa3bIBAEMBIX CYXKJICHUM;

BJIQJICTh HABBIKAMH CaMOCTOSTEIBHOTO TUTAHUPOBAHMSI U TIPOBEICHUS YUCHHUECKUX
AKCTIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHSI HAOJIOIATh 32 XOJIOM IPOIECCa, CAMOCTOSITEILHO
MIPOTHO3UPOBATh €ro pe3yabTar, GOPMYIUPOBATH OOOOIIEHHUS U BBIBOIBI OTHOCUTEIHLHO
JOCTOBEPHOCTH PE3YJIbTATOB UCCIICIOBAHUS, COCTABIATH 000CHOBAHHBIN OTYET O MPOACTAHHOM
pabore;

pUOOPETaTh OMBIT YIYCHUYESCKON MCCIIeIOBATEIBCKON U TPOSKTHOM IS TEILHOCTH, MTPOSBIISATH
CIOCOOHOCTh M TOTOBHOCTB K CAMOCTOSITEIILHOMY MTOMCKY METOJIOB PEIICHUS MPAKTHYECKUX
3aj]a4, MPUMEHECHUIO Pa3IMYHBIX METOJIOB MTO3HAHUSI.

3) pabora ¢ ungopmanmeii:

OPUEHTUPOBATHCS B PA3JIMYHBIX HCTOUHUKAX HHPOPMAIIUH (HAYIHO -TIOYJISIpHAS JINTepaTypa
XMUMHUYECKOTO COJIep>KaHusl, CIIPaBOYHbIE MocoOus, pecypchl IHTepHeTa), aHamM3upoBaTh
MH(OPMALIHIO PA3TUYHBIX BUOB U (POPM MpeacTaBIeHUS, KPUTUYECKH OLIEHUBATH €€
JOCTOBEPHOCTH U HETIPOTUBOPEUNBOCTD;

(bopMyTHUpOBaTh 3aMPOCH M MPUMEHSTH pa3InYHbIE METOAbI IIPU MOUCKE U 0TOOpE
uHpopManuy, HeOOXOAUMOM /ISl BBITIOTHEHHsI YUeOHBIX 3a/1a4 ONpPeAeIEHHOTO TUTIA;
MPHOOPETATh OMBIT UCTOIb30BaHMs HH(POPMAIIMOHHO-KOMMYHUKATHBHBIX TEXHOJIOTUN U
Pa3IUYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENILHO BBIOMPATh ONTUMAIIBHYIO (hopMy mpencTaBieHust HHPOpMaIu (CXEMBI,
rpaduKy, TuarpamMMsbl, TaOIHUIIbI, PUCYHKU U APYTHe);



MCIOJIb30BaTh HAYYHBIN S3bIK B KAUECTBE CPEJICTBA MPH paboTe ¢ XUMUYECKOH nH(pOpMaIe:
MIPUMEHSATH MEXIpeAMETHbIE ((pru3nyecKre 1 MaTeMaTuyecKre) 3HaKu U CUMBOJIBL, (JOPMYJIBL,
ab0peBuaTypbl, HOMEHKIIATYPY;

HCII0JIb30BATh U MPeoOpa30BbIBaTh 3HAKOBO-CUMBOJIMUECKNE CPEJCTBA HATJISIAHOCTH.
OgiajeHHe YHMBEPCAJIbHBIMH KOMMYHMKATHBHBIMH 1€l CTBUSIMU:

3aJaBaTh BOIPOCHI IO CYIIECTBY 00CYKIa€MOM TEMBI B X0OJ€ AUAJIOTa U/WIN AUCKYCCUH,
BBICKa3bIBATh UAEH, (POPMYIUPOBATH CBOU MPEUIOKEHNS OTHOCUTENIBHO BBIIIOJIHEHUS
MPEI0KEHHOM 3a/1a4H;

BBICTYIIaTh C NIPE3EHTALMEN pe3y/bTaTOB MO3HABATEIbHON JESITEIbHOCTH, OJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU ITPU BHIIIOJHEHUN XUMUYECKOTO
AKCIEPUMEHTA, IPAKTUUECKON padOThI 110 UCCIIEIOBAHNUIO CBOMCTB U3y4aeMbIX BEIIECTB,
peanzanuy yueOHOro npoekTa U (opMyaupoBaTh BHIBOJIBI IO PE3Y/IbTaTaM MPOBEIEHHBIX
HCCIIEIOBAaHUM IMyTEM COTJIaCOBAHMS MO3UIIMNA B X07€ 00CYX/IeHUsI 1 0OMEHa MHEHUSIMH.
OgiajeHHe YHMBeEPCAJIbHBIMH PeryJsiTABHBIMM IeHCTBUSIMU:

CaMOCTOSITENILHO IJIAHUPOBATh M OCYLIECTBIIATH CBOIO [T0O3HABATENIBHYIO I€ATEIbHOCTb,
onpezenss e€ ey U 3a7a4u, KOHTPOJIMPOBATh U 110 Mepe HE0OX0JMMOCTH KOPPEKTHPOBAThH
MpeiaraeMblil anropuT™ JeMCTBUI P BBIIIOJIHEHUHU Y4€OHBIX U UCCIIEA0BATEIbCKUX 3a/1aY,
BbIOMpaTh Hanbosee F3pGEKTUBHBIN CTIOCOO X PELIEHUs ¢ YIETOM MOJYUYEHHs] HOBBIX 3HAHUU O
BEIECTBAX U XUMHUYECKUX PEaKIUX;

OCYIIECTBIISATH CAMOKOHTPOJIb CBOEH AEATEIIBHOCTH Ha OCHOBE CaMOAaHAJIN3a U CAMOOLIEHKH.

MNPEAMETHBIE PE3YJIBTATHI 10 KJIACC
[IpenMeTHbIe pe3yabTaThl OCBOCHUS Kypca «OpraHudeckas XUMUsD OTpaxaroT:

c(hOpMUPOBAHHOCTD MPEACTABICHUN O XUMUYECKON COCTABIISIIONIEH €CTECTBEHHO-HAYIHON
KapTUHBI MUPA, POJIM XUMUU B MIO3HAHUU SIBICHUM MPUPOABI, B GOPMUPOBAHUU MBILUICHUS U
KYJIBTYpBI JINYHOCTH, €€ PYHKINOHAIBHON rpaMOTHOCTH, HEOOXOAUMOM AJIsl peleHUs
MPAKTUYECKUX 33734 U IKOJIOTUYECKH 0O0CHOBAHHOTO OTHOUIEHHS K CBOEMY 3/I0POBbBIO U
MIPUPOIHOM cperie;

BIIJICHUE CUCTEMON XMMHUYECKUX 3HAHU, KOTOpask BKIIOYAET: OCHOBOIIOJIAratoIIue MOHSTHS
(XMMUYECKHI1 2JIEMEHT, aTOM, JIEKTPOHHAsi 000JI0YKa aTOMa, MOJIEKYJIa, BAJICHTHOCTbD,
AJIEKTPOOTPHUIATENILHOCTh, XUMHUYECKas CBA3b, CTPYKTypHas hopmyna (pa3BEpHyTas U
COKpaIEHHas ), MOJIb, MOJISIPHASL Macca, MOJISIPHBIN 00bEM, YrIIepOIHBIN CKeleT,
(GyHKIMOHATBHAS TPYIIA, PaaUKal, U30MEPHsl, ©30MEPbI, TOMOJOTUYECKHH PsiJl, TOMOJIOTH,
YIIAEBOJOPOIbI, KUCIOPO U a30TCOJIEpIKaIINe COeTMHEHUSI, MOHOMED, TIOJIMMEDP, CTPYKTYPHOE
3BEHO, BEICOKOMOJICKYIISIPHBIE COSIMHEHUS); TEOPUU U 3aKOHBI (TEOpUs CTPOSHUS OPraHUYECKUX
BemecTB A. M. byTiepoBa, 3ak0OH COXpaHEHHS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUH S3bIK XUMUU; MUPOBO33PEHUYECKUE 3HAHMUS, JISKAIIUE B OCHOBE TIOHUMAaHUS
MPUYMHHOCTH U CUCTEMHOCTH XUMUYECKHX SBJICHUH, (PaKTOJIOTHYECKHEe CBEICHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM UCTIOJIb30BAaHUH BaKHEHUIITUX OPraHUYECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU EATEIBbHOCTH YEJIOBEKA;

C(l)OpMI/IpOBaHHOCTB YMeHI/Iﬁ BBIABJIATH XapaKTCPHBIC IIPU3HAKN HOHHTHﬁ, yYCTaHaBJIMBATh UX
B3aMMOCBA3b, UCIIOJIB30BATh COOTBCTCTBYIOIIUC MTOHATHUA IIPHU OIIMCAaHUU COCTaBa, CTPOCHUA U
npeBpameHMﬁ OpTraHU4YCCKUX COCI[HHCHHfI;

c(OPMHUPOBAHHOCTh YMEHHH HCIOIB30BATH XUMHUUECKYIO CUMBOJIUKY Ul COCTABJICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpALIEHHOI) (hOpMYIT OPraHMYECKHX BEIECTB



u ypaBHeHI/Iﬁ XUMHYCCKHUX peaKHHﬁ, HU3roTaBJIWBAaTh MOACIN MOJICKYJI OPraHN4YCCKUX BCIICCTB
I WITIIOCTPpAallMU UX XUMHUYCCKOT'O U MPOCTPAHCTBCHHOI'O CTPOCHUS,

c(OpPMHUPOBAHHOCTh YMEHHI YCTAaHABIUBATH MPUHAUICKHOCTh U3YUYECHHBIX OPraHMYECKHX
BEILIECTB 10 UX COCTaBY M CTPOCHUIO K ONPEIeIEHHOMY KiIacCy/TpyIIe COeANHEHN I
(YrieBo1opoisl, KUCIOPOJ M a30TCOAEPIKAILNE COSIUHEHH S, BBICOKOMOJIEKYJISIPHBIE
COEJIMHEHUS), 1aBaTh UM Ha3BaHUs 110 cucreMarndeckoil HomeHknarype (IUPAC), a takxe
[IPUBOJIUTH TPUBHAIbHBIE HA3BAHUS OT/IEIbHBIX OPraHUYECKUX BEIIECTB (ITHJIEH, IPOTIHIIEH,
alleTUJICH, YTUJICHTJIMKOJIb, TIIULEPHH, (peHoII, GopManbIern], aleTaabAer i, MypaBbuHas
KHCJIOTA, YKCYCHAsl KUCJI0TA, OJIEMHOBAsl KUCIIOTA, CTEAPUHOBAs KHCIIOTA, III0K03a, PPYyKTO3a,
Kpaxmall, [eJUII0JI03a, TIUIHH);

c(OpPMUPOBAHHOCTh YMEHHS ONPEAEIATh BUABI XUMUYECKOM CBSI3U B OPraHUYECKHUX
COeIMHEHUX (OJIMHAPHbBIE U KPATHBIE);

c(hOpMUPOBAHHOCTh YMEHUS IPUMEHSATD MOJIOKEHUS TEOPUHU CTPOEHHUSI OPTaHUYECKUX BEIIECTB
A. M. bytnepoBa /it 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U CTPOCHUS,
3aKOH COXpaHEHUS MaCChl BEIIECTB;

c(hopMUPOBAHHOCTh YMEHUN XapaKTepHU30BaTh COCTaB, CTPOCHUE, (PU3UIECKHE U XUMUIECKUE
CBOI\/’ICTBa TUITNYHBIX HpeﬂCTaBHTeHeﬁ pa3.]'H/I‘-IHI)IX KJIaCCOB OpFaHI/I‘—IeCKI/IX BCIIICCTB (MeTaH,
9TaH, YTHJICH, IPOTWJIEH, alleTuiIeH, Oyraauen-1,3, metmiOyranuen-1,3, 6eH3071, METaHO,
9TaHOJI, STUJICHTIIUKOJIb, TJIUIEPUH, (EHOJI, alleTAThACTH], MypaBbUHAS M YKCYCHAsI KHCJIOTHI,
TIIFOK03a, KpaxMall, IeJITI0J103a, aMUHOYKCYCHAsI KMCIIOTa), WILTIOCTPHUPOBATh TEHETHYCCKYIO
CBSI3b MKy HUMHU YPaBHCHHUSMHU COOTBETCTBYIOIINX XUMHUYCCKUX PEAKIIU C UCIIOIh30BaHUEM

CTPYKTYPHBIX (hOPMYIT;

Cc(OPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTh HCTOYHHUKH YIIIEBOJAOPOIHOTO CHIPhs (HEDTH,
MIPUPOIHBIN Ta3, YToJib), CIOCOOBI UX MepepadOTKH U MPAKTHIECKOE MPUMEHEHHE TPOTYKTOB
nepepaboTKH;

c(OpMUPOBAHHOCTh YMEHHI1 MPOBOINUTH BBIUYUCIICHUS [0 XUMHUYECKUM YpaBHEHUSIM (Macchl,
00BbEMa, KOJIMYECTBA UCXOTHOTO BEUIECTBA WM MPOAYKTa peaKlUU 10 U3BECTHBIM Macce,
00BEMY, KOJIMUECTBY OJHOTO U3 UCXOJHBIX BEIIECTB WU MPOIYKTOB PEAKIINH);

C(l)OpMI/IpOBaHHOCTB YMCHI/Iﬁ BJaJCTh CUCTEMOM 3HAHUM 00 OCHOBHBIX METOAaxX HAYyYHOTI'O
IO3HAHU:, UCIIOJIB3YCMBIX B XUMUH IIPHU U3YUCHUU BCHICCTB U XUMHUYCCKUX SIBJICHUM
(Ha6J’IIOI[€HI/IC, HU3MCPCHUC, SKCIICPUMCHT, MOI[@J'II/IpOBaHI/IC), HUCIIOJIB30BaTh CUCTCMHBIC
XUMHUYCCKUC 3HAHUA OJIA IPUHATHUA peH_ICHI/Iﬁ B KOHKPCTHBIX KU3HCHHBIX CUTYallUAX, CBA3aHHbBIX
C BCHICCTBAMU U UX IIPUMCHCHUCM

c(OpMHPOBAHHOCTh YMEHHH cOOMIOIATh MPaBUIIa MOJIb30BAHUS XUMUUECKOM MOCy 101 1
1a00paTOPHBIM 000PYIOBAaHUEM, a TAaKXKe MTpaBHiIa 0OpalleHHsl ¢ BEIIeCTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU TIO BBIIOJHEHHIO TJa00PATOPHBIX XUMUYECKUX OTIBITOB;

c(OPMHUPOBAHHOCTh YMEHHH MJIAHUPOBATH U BBIMOIHATH XUMHUUECKUI SKCIEPUMEHT
(mpeBpaleHHs OPraHNYeCKUX BEIIECTB IPU HarpeBaHUM, OJYyYEHUE STUIIEHA U U3YYEHHE ero
CBOMCTB, KAUECTBEHHbIE PEAKIINY OPTaHMUECKUX BEIIECTB, IeHATypalus OeKOB MpU
HarpeBaHMH, [IBETHbIE PEaKLUU OEIKOB) B COOTBETCTBHHM C MPABUIIAMHU TEXHUKH O€30M1aCHOCTH
npu oOpaleHnH C BeIeCTBAMH H J1a00paTOpHBIM 000pY0BAHUEM, MTPEICTABIATH PE3YIbTAThI
XMMHUYECKOT0 SKCIIEPUMEHTa B (popMe 3aIiCH ypaBHEHUN COOTBETCTBYIOIIMX PEaKIUi 1
(bopMynHUpOBaTh BBIBOBI HA OCHOBE 3THX PE3yJbTaTOB;



c(OPMHUPOBAHHOCTh YMEHHUI KPUTHUECKH aHATM3UPOBATH XUMUUECKYIO HH(POPMAIIHIO,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHKOB (CpeAcTBa MaccoBoi MHpopManuu, HTEpHET U Ipyrux);

c(hOPMUPOBAHHOCTH YMEHHUH COOIIOIATh MPaBHIIa SKOJIOTHIESCKH IIeJIECO00PA3HOTO TIOBEICHUS B
OBITY M TPY/IOBOM JESATEIHHOCTH B LIEJIAX COXPAHEHUS CBOETO 370POBBS M OKpPYKaIOIIeH
IIPUPOIHOM CpeJibl, 0CO3HABATh OITACHOCTh BO3JICHCTBHS HA )KMBBIE OPTaHU3MBbI OIIPEAEIIEHHBIX
OpPraHn4eCKuX BCUICCTB, IOHUMAasA CMBICII ITIOKA3aTCIIA HI[K, IMOSICHATH Ha IMpUMEpax CII0COOBI
YMCHBIICHHUA U TPCAOTBPAILLICHUA UX BPCAHOTO BO3I[€I>'ICTBH$I Ha OpraHus3M 4CJIOBCKaA,

JJIA o6yqa10nmxca C OI'paHUYCHHBIMU BO3MOKHOCTAMU 300POBbA: YMCHUEC IPUMCHATL 3HAHUA
00 OCHOBHBIX JOCTYIIHBIX METOAAaX IMO3HAHHA BEIIECCTB U XUMHUYCCKUX SIBJ'IGHI/II;'I;

JUTSI CIICTIBIX U CITA0OBHUISIINX O0YJArONIUXCS: YMEHHUE UCTIOJIb30BaTh pelbe(HO-TOYCUHYIO
cucteMy o0o3nauenuii JI. bpaitns mist 3anucu XuMmudeckux Gopmys.



TEMATHYECKOE IINTAHUPOBAHHE 10 KJIACC

KoaunuyecTBo 4acoB DJIeKTPOHHBIE

No i/ HaumeHnoBaHue pa3iejioB U TeM Kontpoas- | IpakTu- (uudpossbie)

h NnmporpaMmmbl Bcecero HBIE yeckKkHue Oﬁpa3OBaTeJ'II)HI)Ie
padoTsbI padoThI pecypceel

Pasnen 1. Teopernyeckue 0CHOBBI OPraHHYeCKON XUMHUH

[Ipeamer opranndeckoit xumuu. Teopus https://academy-
1.1 CTPOCHUSI OPTaHMYECKUX COCMHEHUH A. 3 0 0 content.apkpro.ru/lesson/e
M. byraeposa 4e24-ac02-efh16fa49f6a

Wtoro mo pasneny 3

Pasznen 2. YriieBoaopojbl
https://academy-

2.1 [IpenenpHBIE YrIIEBOIOPOIBI — AIKAHBI 2 0 0 content.apkpro.ru/lesson/z
473c-b3d7-ed82fcaddd02

HenpenenbHbIe yriIeBOIOPOIBI: ATKEHBI https://academy-
2.2 ' ’ 6 0 1 content.apkpro.ru/lesson/Z
ATIIIHCHDL, &JTIHHET 4bd1-ae98-18dc1ch9399
https://academy-

2.3 ApomaTHYeCKHe yriIeBOI0POAbI 2 0 0 content.apkpro.ru/lesson/c
491d-aded-c3ddal9feef4

2.4 TIpHPOAIHELIC MCTOUHMKH YTICBO/IOPOIOB 1 3 1 0 https://lesson.edu.ru/04/1(

| WX mepepadboTKa |

Wroro 1o pasieiy 13

IPa3zle.J1 3. Kucjsiopoacoaep:xamue opraHudecKue coelMHeHus!
https://academy-

3.1 Cnuprel. ®enon 3 0 0 content.apkpro.ru/lesson/-
4b6f-bf84-c04fad71694f
https://academy-

3.2 éﬂbnemnm. KapOoHOBEIE KHCIOTHL. 7 0 1 content.apkpro.ru/lesson/¢

JIOKHEIE SGHPEL 4945-h076-cb7ae5858b90
https://academy-

3.3 VrneBoasl 3 1 0 content.apkpro.ru/lesson/7

| 4281-963b-01d2e212d4d(

Wtoro mo pasneny 13

IPa3z[e.J1 4. A3oTcoaep:Kaniue OpraHnvdecKue coeJuHeHusl
https://academy-

4.1 AMUHEI. AMUHOKHCIOTEIL. benkn 3 0 0 content.apkpro.ru/lesson/(

| 4481-839e-9205f201b73e

Wroro 1o paszeiy 3

IPa3z[e.J1 S. BbICOKOMOJIEKYJISIPHbIE COCAUHECHUS |

5.1 IInactmaccel. Kayuyku. Bonokna 2 0 0 https://lesson.edu.ru/04/1(

Wroro 1o paszeiy 2

OBILIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34 2 2



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
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https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://lesson.edu.ru/04/10
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1 [IpenmeT oprannmyecKkoit XumMuu, eé 1 0 0 05.09.2023
BO3HHMKHOBCHUE, PA3BUTHE U 3HAYCHHE
Teopust CTpoCHHSI OPTaHUYECKHUX COCIMHCHHIMA _
2 A. M. BytiepoBa, €€ OCHOBHBIE MOJI0KEHHUS . 0 0 12.09.2023 | https://academy-
- content.apkpro.ru,
[IpencraBnenue o KIaccuPpuKauu 5ele-4e24-ac02-e
3 OopraHmuYeckux BemecTB. HoMeHkmaTypa 1 0 0 19.09.2023
(cucremaTuyeckas) U TPUBUAIbHBIC HA3BAHUS
OPraHWYECKUX BEIIECTB
AJNKaHBI: COCTaB U CTPOCHHUE,
4 FOMOIOIIeCKIi paz 1 0 0 26.09.2023 https://academy_
' = content.apkpro.ru,
5 Mertan u 3TaH — OpocTeuIre 1 0 0 03.10.2023 | €c23-473c-b3d7-¢
| TIPEJICTAaBUTEITH AJTKAHOB
6 AJIKEHBI: COCTaB U CTPOCHHE, CBONCTBA 1 0 0 17.10.2023
7 OTUieH U MPOMUWIeH — MpocTeiime 1 0 0 24.10.2023
| MIPE/ICTaBUTENH AJIKEHOB
g [TpakTrueckas padota Ne 1. <iHonyquHe 1 0 1 24.10.2023
| ATHJIEHA U U3yUYEHHE €r0 CBONCTBY
Ankaauensl. byraguen-1,3 u https://academy-
9 MetuinOyraauen-1,3. [loyuenue 1 0 0 31.10.2023 | content.apkpro.ru.
CUHTETUYECKOTO KaydyKa U PE3UHbI 4158-4bd1-ae98-]
AJKUHBI: COCTaB U 0COOEHHOCTU CTPOCHHS,
10 TOMOJIOTHYECKHH psijl. ATETUIICH — 1 0 0 07.11.2023
MPOCTEHIINIA ITPEICTABUTENb AJTKUHOB
11 Brruncnenus o ypaBHEHUIO XUMHUYECKOM 1 0 0 14.11.2023
| peaxkiuu |
ApeHbl: 6eH301 1 Toyol. TOKCHYHOCTh https://acadenmy-
12 1 0 0 28.11.2023 | content.apkpro.ru,
aperos d5b4-491d-aded-c
13 | Lenernucckas CBA3p YIICBOIOPOIIOB, 1 0 0 05.12.2023 | https://lesson.edu.
MIPUHAIISKANTUX K Pa3JIMYHBIM KJ1accaM |
[IpupoaHbIe HCTOYHUKH YTIEBOAOPOIOB!
14 MIPUPOJIHBIN ra3 U MOMyTHbIE HEPTIHbBIE ra3bl, 1 0 0 12.12.2023 | https://lesson.edu.
He(Th U NIPOAYKTHI €€ epepaboTKH
[IpupoaHbIe HCTOYHUKH YTIEBOAOPOIOB:
15 MIPUPOJIHBIN ra3 U MOMyTHbIE HEPTSIHbBIE Ta3bl, 1 0 0 19.12.2023 | https://lesson.edu.
He(Th U IPOAYKTHI €€ NepepadoTKU
16 Kourposeuas pabota no pasaery 1 1 0 26.12.2023 | https://lesson.edu.r
| «YTIIeBOIOPOIBI» |
17 [IpenenbHble OJHOATOMHBIE COUPTHI: METAHOJI 1 0 0 09.01.2024 | https://academy-



https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/258ddc06-ec23-473c-b3d7-ed82fcaddd02
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/4038171e-4158-4bd1-ae98-18dc1cfb9399
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://academy-content.apkpro.ru/lesson/d86d7d00-d5b4-491d-aded-c3dda19feef4
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f

1 3TaHoj. BomopoaHas cBs3b

content.apkpro.ru.
7440-4b6f-bf84-c!

MHoroaToMHBIC CIIUPTHI: STUJICHTJIMKOJIb U

https://academy-

18 1 16.01.2024 | content.apkpro.ru,
[JIHHCPHH c0ef-4827-a8e5-d
MeHoII: CTPOEHHE MOJIEKYIBI, PU3NUECKUE U hitps://academy-

19 ) o ’ 1 23.01.2024 | content.apkpro.ru.
XHUMHYECKUE CBOUCTBA, MPUMCHCHHE 7C5-AF16-8966-1
Anbrieruabl: GopMabACTHI U alleTAbICT /T https://academy-

20 An ) ' 1 30.01.2024 | content.apkpro.ru.

cron 0ba3-4945-b076-
OnHOOCHOBHBIE TIpe/IeTbHBIE KAPOOHOBEIE hitps:/academy-

21 1 06.02.2024 | content.apkpro.ru

KHCIIOTBI: MypaBbUHAS U YKCYCHAS 3438-4b57-33ec-t
N https://academy-

22 Hpakrieckas pa6vo ra Ne 2. «Cpojictsa 1 13.02.2024 | content.apkpro.ru.
pacTBOpa YKCYCHOM KHCIIOTBI» 3860-4443-8de3-1

23 (TeapuHOBas i OJICHHOBAA KHCIOTEI, Kak 1 13.02.2024 | https://lesson.edu.

| MIPEJICTAaBUTENIH BBICIIHX KapOOHOBBIX KHCIIOT |

24 Mpia Kak com BBICIIAX KapOOHOBLIX 1 27.02.2024 | https://lesson.edu.
KHCJIOT, IX MOFOIIee JCHCTBUE .
CrnoxHbie 2(UPBI KaK MPOU3BOTHBIC

25 KapOOHOBBIX KUCIIOT. 'HAPOIIN3 CIIOKHBIX 1 05.03.2024 | https://academy-
3¢upoB content.apkpro.ru,

. a0d4-4945-a0eb-1

26 Kupsr: runponns, IpuMeHEHHE, 1 12.03.2024

| OMoJIOTHYECKAs POJIb )KUPOB
VYrieBoapl: cocTaB, KiacCUpUKAIIHS.

27 Baxchelime nmpeacTaBUTeNN: TIII0K03a, 1 19.03.2024 | https://academy-
(bpykTO3a, caxapo3a content.apkpro.ru.

deb6-4281-963b-(

)8 Kpaxman u niemnono3a Kak mpupoIHbIe 1 26.03.2024
TTOJIMMEPHI
KonTtponbHas padoTa mo pasaerny

29 «Kucnopoacoaepxamme OpraHuuecKue 1 02.04.2024 | https://lesson.edu.
COCTMHCHUS |

https://academy-

30 AMUHBI: METHJIAMHMH 1 aHUJIUH 1 16.04.2024 | content.apkpro.ru,

4c69-4481-839€-
AMMHOKHUCIIOTHI Kak aM(pOTEPHbIE https://academy-

31 OPraHM4eCcKUe COCAMHEHHUS, UX 1 23.04.2024 | content.apkpro.ru;
ouoJjoruueckoe 3HaueHue. [lentuasl 43d1—4873—ace0—?
benku xak mpupoaHbIC https://academy-

32 pHp 1 07.05.2024 | content.apkpro.ru,
BBICOKOMOJIEKYJISIPHBIE COSMHEHHUS 4301-4873-ace0-

33 | OCHOBHIC NOHATHA XHMHH y 1 14.05.2024 | https://lesson.edu.
BBICOKOMOJIEKYJISIPHBIX CO€TMHEHUN |
OCHOBHBIE METOJIbI CHHTE3a

34 BBICOKOMOJIEKYJISIPHBIX COEIMHEHUH. 1 21.05.2024 | https://lesson.edu.
ITnacTMacchl, Kayqyku, BOJOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34


https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/5439c18b-7440-4b6f-bf84-c04fa471694f
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/461aa9c8-c0ef-4827-a8e5-d12a0bedc826
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/649883b8-7c5f-4f16-896e-10a2278b08f1
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/8664b319-0ba3-4945-b076-cb7ae5858b90
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/b4feaa04-3438-4b57-a3ec-ba0f9fe63c0d
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://academy-content.apkpro.ru/lesson/9834d408-386d-444a-8de3-7efba8b98cdb
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/71ac43f2-a0d4-4945-a0eb-1e59cd5f4d9f
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://academy-content.apkpro.ru/lesson/709ce43a-deb6-4281-963b-01d2e212d4d0
https://lesson.edu.ru/04/10
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/0c608a59-4c69-4481-839e-9205f201b73e
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://academy-content.apkpro.ru/lesson/c2f2f3d7-43d1-4873-ace0-78eca6009628
https://lesson.edu.ru/04/10
https://lesson.edu.ru/04/10

YYEBHO-METOJMYECKOE OBECHEYEHUE OFEPA30BATEJIBLHOTI'O
MPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI V11 YYEHUKA

Xumus, 10 xnace/ Kyzuenosa H.E., JIéskun A.H., [llaranos M.A., AKiinorepHoe 00IIECTBO
«M3parenscTBO «IIpocBemenne»

METOANYECKHUE MATEPUAJIBI JUISA YUUTEJIA
Kysnenosa H.E.. 3agaunuk o xumuu. 10 kiace. - M.: Benrana — I'pad

A.H.JIeBkun. Xumus. 10 kmacc. Metonuueckoe nocodue.- M.: Benrana - I'pad

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET

https://educont.ru/?utm_source=eljur
https://edu.skysmart.ru/
https://resh.edu.ru/
https://www.yaklass.ru/



