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HOACHUTEJBHASA 3AIINCKA

[IporpaMMa 1O XuUMHUM Ha YpOBHE cpeAaHero oOmiero o0pa3oBaHUsS
pa3zpabotana Ha ocHoBe DenepambHOoro 3akona ot 29.12.2012 Ne 273-d3 «O6
oOpa3zoBanuu B Poccuiickoii denepanuuny, TpeOOBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOlt 00pa30BaTENIbHOM MPOTpaMMbl CpeAHEro oOIiero o0pa3zoBaHUs
(®OIT  COO), npencraBaeHHbIX B DeaepasbHOM  rOCYJapCTBEHHOM
obOpazoBatenbHoM cranaapre COO, c¢ yuérom Konuenuuu mnpenogaBaHust
ydeOHOro mpeamera «XuMus» B 00pa3oBaTeIbHBIX opraHuzainusx Poccuiickoi
Qdenepanvy, peamu3yIOIIMX OCHOBHbIE 00pa3oBaTelibHbIE MPOrPaMMbl, H
OCHOBHBIX TOJIOKeHUH «CTpaterud pa3BuTUs BocnuTaHus B Poccuiickoit
Oenepanuu Ha niepuon 1o 2025 roma» (Pacnopspkenne [lpaButensctBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY IOAXOA0OB K pa3pabOTKe MpOrpamMMmbl IO XUMHUH, K ONPENEICHUIO
oOmielt crpaTteruy 00y4YeHus, BOCIUTAHUSI U Pa3BUTHs 00YUaIOIIUXCSl CPEJICTBAMU
yueOHoro npeamera «Xumusi» aiig 10—11 knaccoB Ha 0a30BOM ypOBHE COCTAaBUIIN
koHuenryanbHble nonoxkenus GI'OC COO o B3auMOOOYCIOBICHHOCTU LIEJEH,
COJIEpKaHus, pe3yibTaToB OOydeHuss U TpeOOBaHMI K YPOBHIO IOATOTOBKH
BBIITYCKHUKOB.

XUMHUYECKOe oOpa3oBaHue, NOJIy4aemMoe BBIITYCKHUKAMHU
00111e00pa30BaTeIbHON  OpraHu3alluM, SBISETCS HEOThEMJIEMOM 4YacThlO HUX
oOpazoBaHHOCTH. OHO CHOYXKUT 3aBEpIIAIOIIMM STalOM pealu3aluu Ha
COOTBETCTBYIOIIEM €My ©0a30BOM YpPOBHE KIIOUEBBIX IIEHHOCTEH, MPUCYIIUX
LEJIOCTHOM CHCTEME XUMHUYECKOro o00pa3oBaHUsA. OTH I[EHHOCTH KacaroTcs
MO3HAaHUA 3aKOHOB PHUPOAbI, POPMUPOBAHUS MUPOBO33PEHHS U OOIIEH KyJIbTYpbl
YeloBeKa, a TakXKe 3KOJOTMYeCKM OOOCHOBAHHOIO OTHOILEHUS K CBOEMY
3I0pOBBI0 M TpHUPOAHON cpene. Peanmusyercs xumudeckoe o0Opa3oBaHHe
oOyyJaromuxcsi Ha YpoBHE CpeHero o0IIero oopa3oBaHusl CPeACTBAMHU y4eOHOTO
npeaMera «XUMHUSD», COJIEp)KaHHE M IOCTPOEHHE KOTOPOIro ONpENeeHbl B
mporpaMme 10 XUMHUHU C Y4ETOM ChHenu@uKd HAyKu XUMUU, €€ 3HAYCHUS B
MO3HAHUU TPUPOJBI U B MaTepUATBLHOM >KM3HU OOIECTBA, a TaKKe C Y4ETOM
oOumuMx 1eaed W MPUHLHUIOB, XapAKTEPU3YIOIIMX COBPEMEHHOE COCTOSHHE
CUCTEMBI cpesiHero oomiero oopazoBanus B Poccuiickoit denepanuu.

XuMUsl KaK 3JIEMEHT CHUCTEMBbl €CTECTBEHHBIX HayK HUIPaeT 0coOyIo posib B
COBPEMEHHOW IUBUJIM3AIIMK, B CO3JaHUU HOBOW 0a3bl MaTepUalbHOWU KYJIbTYpHI.
OnHa BHOCHUT CBOM BKJIaJ B (POPMHUPOBAHUE PALIMOHATBHOTO HAYYHOTO MBILIUICHHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUPE KaK O €IMHCTBE
IpUPOJIbI U YelloBeKa, KoTopoe (HopMUpYeTCs B XMMHHM Ha OCHOBE MOHUMAaHMS
BEIIECTBEHHOTO COCTaBa OKPYKAIOUIETO0 MHUpPa, OCO3HAHUS B3aUMOCBSI3H MEXIY
CTPOEHHUEM BEILIECTB, UX CBOMCTBAMU U BO3MOKHBIMH 00JIACTAMH MPUMEHEHHS.



TecHO B3aMMOJAENCTBYS C APYTMMHU €CTECTBEHHBIMU HAyKaMH, XUMUsS CTajla
HEOThEMJIEMOM YacThbI0 MUPOBOI KyJIbTYPhI, HEOOXOJUMBIM yCIOBUEM YCIEITHOTO
TpyJAa W JKU3HU Kaxjaoro wieHa oOmectBa. CoBpeMeHHass XUMHUS KaK Hayka
CO3MJATENbHAS, KAK HayKa BBICOKMX TEXHOJIOTMHA HAmNpaBlieHA Ha pEIICHUE
rJI00AIBHBIX  MPOOJIEeM YCTOWMYMBOTO PpAa3BUTHSI YEJIIOBEUECTBA — CHIPHEBOM,
HYHEPreTUYECKOM, MUIIEBOM, IKOJIOTHYECKOI O€30MaCHOCTH U OXPaHBI 3JI0POBbSI.

B cootBercTBUM ¢ OOMMMM UEISIMH W TMPUHIMIAMU CPEIHETO OOIIEero
oOpazoBaHus cojepxxkanue npeamera «Xumus» (10—11 kmaccbl, 6a30BbIN YPOBEHb
W3Y4YEHUS]) OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha OOMIEKYIbTYPHYIO MOATOTOBKY
oOydJarommxcs, HEOOXOMUMYI0 UM JJs  BbIPAOOTKM  MHUPOBO33PEHUECKHUX
OPUEHTHUPOB, YCHEHMIHOIO BKJIIOYEHUA B JKU3Hb COLMYMa, HPOJOJIKECHUS
00pa3oBaHus B pa3IUYHBIX 00JIACTSIX, HE CBSA3aHHBIX HEMIOCPEICTBEHHO C XUMUEH.

CocTaBisiomuMu  TIpeAMeTa «XUMHs»  SABISIOTCS 0a30BbIE  KypChl —
«Opranuyeckas xumus» u «OOmas v HEOpraHuyeckas XHUMHS», OCHOBHBIM
KOMIIOHEHTOM COJIEp)KaHUsI KOTOPBIX SIBJISFOTCS OCHOBBI 0a30BOM HAYKH: CHCTEMa
3HAaHUM M0 HEOPTaHMYECKON XUMUHU (C BKIIOUECHHEM 3HAHUN U3 OOLIEeH XUMUH) U
OpraHu4eckor xumMuu. @OpMUPOBAHUE JAHHOU CUCTEMBbI 3HAHWW NPU U3YyUYCHUU
npeaMera 00ecreyrMBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCETO MHOT000pasus
BEILIECTB HA OCHOBE OOIIMX MOHATHUM, 3aKOHOB M TEOPUN XUMHUH.

Crpykrypa coaepxkaHusi KypcoB — «Opranuueckass xumusi» u «OOmas u
HEOpraHudeckas Xumus» copmMupoBaHa B MporpamMme MO XHUMHH Ha OCHOBE
CUCTEMHOTO TIOJIX0Jla K M3yYEeHHIO YueOHOro wmarepualia U 00yCJIOBIIEHA
UCTOPUYECKM  OOOCHOBAaHHBIM  pa3BUTHEM  3HAHUW  Ha  ONPEACIIEHHBIX
TEOPETUYECKUX YPOBHAIX. Tak, B Kypce OpPraHMYECKOM XHMHUH BEIIECTBA
paccMaTpUBAKOTCA Ha YPOBHE KJIACCUYECKOW TEOPUU CTPOCHUS OPraHUYECKHUX
COCMHEHUN, a TaKKE€ Ha YPOBHE CTEPEOXHUMHUYECKHX U BJIEKTPOHHBIX
MpEACTaBICHU O CTpoeHuu BemiecTB. CBeaeHuss 00 H3ydaeMbIX B Kypce
BEILECTBAX JAIOTCS B PAa3BUTHH — OT YIVIEBOJOPOJOB A0 CIOKHBIX OMOJIOTMYECKU
AKTUBHBIX COCIMHEHUUA. B Kypce OpraHndeckod XUMHM MOJy4YarOT pa3BUTHE
chOopMHpPOBAaHHBIE Ha YPOBHE OCHOBHOTO 0011ero oOpa3oBaHUs NEpPBOHAYAIBHBIC
MPEJCTaBICHUS] O XUMUYECKON CBSI3U, KIacCCU(DPUKAIIMOHHBIX MPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOWCTB BEIIECTB OT UX CTPOCHUS, O XUMHUUYECKOU PEAKIINU.

[Ton HOBBIM yrJIOM 3peHusi B mpeaMeTe «XUMHs» 0a30BOro YpPOBHS
paccMaTpUBAEeTCsl M3YyUYEHHBIH Ha YpPOBHE OCHOBHOIO OOIIEro 00pa3oBaHUs
TEOpPETUYECKUM MaTepuad U (AKTOJOTHYECKHE CBEJICHHUsI O BEIIECTBaX U
XUMUYECKOW peakiuu. Tak, B 4acTHOCTH, B Kypce «OOmias u HeopraHuyeckas
XUMUSD» OOy4YarolUMCsl MPEIOCTaBIsAECTCS BO3MOXKXHOCTh OCO3HATh 3HAYCHUE
NEPUOJUYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOJIOJIOTMYECKUX TO3HIIHM,



rIIy0oke TOHSATh HMCTOPUYECKOE W3MEHEHHE (YHKIMA OSTOTO 3aKoHa — OT
o06o0mIaromien 10 0OBICHSIONMIEH U MPOTrHO3UPYIOIICH.

Envnasg cucrema 3HaHMM O BaXKHEMIIUX BELIECTBAX, UX COCTABE, CTPOCHUHU,
CBOMCTBaX W MPUMEHCHUH, a TAKKE O XUMHUYECKUX PEAKIUAX, WX CYIIHOCTH U
3aKOHOMEPHOCTSIX MpOTeKaHus jJomnojHsercs B kKypcax 10 um 11 kmaccoB
AIIEMEHTAMH COJIEp’KaHUS, WMEIOIUMH KYJIbTYpOJIOTHYECKUN U TMPHUKIATHOM
XapakTep. OTH 3HAHUSI CHOCOOCTBYIOT TOHHMAHHWIO B3aUMOCBSI3M XHMHUHU C
IPYTMMH HayKaMH, PacKpbIBalOT €€ pojb B IMO3HABATEILHOM M MPaKTUUECKOM
JESTENHbHOCTA YeJIOBEeKa, CIOCOOCTBYIOT BOCIUTAHUIO YBaXKEHUS K IPOIECCY
TBOpYECTBA B 00JACTH TEOPUU M MPAKTUUYECKUX TMPUIOKEHUN XUMHUHU, IOMOTAIOT
BBIITYCKHUKY OpPHEHTHPOBATHCSA B OOIIECTBEHHO U JIMYHOCTHO 3HAYMMBIX
npoOJjieMax, CBSI3AHHBIX C XUMHEH, KPUTHUUECKH OCMBICIMBATH MH(MOpPMALUIO U
OPUMEHSATh €€ MJis TIOTIOJHEHUS 3HAHWM, PEIICHWs WHTEIUICKTyIbHBIX W
AKCIIEPUMEHTAJILHBIX MCCIIEI0BATENbCKUX 3a/1au. B 1ienomM copepxanue yueOHOro
npeaMera  «XUMHUS»  JAaHHOTO  YPOBHS  M3YYEHHS  OPUEHTHUPOBAHO  Ha
dbopmupoBaHUe y 0O0YUYaIOIIMXCS MUPOBO33PEHUYECKONW OCHOBBI JIsl TTOHUMAHUS
bunocohckux MAEH, TaKuX Kak: MaTepHaIbHOE €IWHCTBO HEOPTraHWYECKOTO H
OpraHMYeCcKOro MHpa, OOYCIOBIEHHOCTh CBOWMCTB BEIIECTB HX COCTAaBOM W
CTPOCHHEM, IIO3HABAEMOCTh MPUPOJHBIX SBICHUNW IMyTEM OSKCIIEPUMEHTa U
peIIeHus] TMPOTHBOPEYMH MEXKIy HOBBIMH (aKTaMH W TEOPETHUYCCKUMHU
MIPEANOCHUIKAMHU, OCO3HAHUE POJIM XUMUHU B PEIICHUHN SKOJOTUYECKUX MPoOIiieM, a
TaKkke MpoOJeM cOepexKEHUsT IHEPTETUUECKUX PECYPCOB, ChIPbsl, CO3/IaHUS HOBBIX
TEXHOJIOTUH U MAaTEPUAJIOB.

B mane pemieHuss 3aga4  BOCHUTAHUS, PAa3BUTUS W COLUATM3AIUU
OOyJaroMMXCcs TPUHSTHIE MPOTPAMMON IO XUMHUHU TMOAXOABl K OMpPEICICHUIO
cCollepKaHUsI M TOCTPOEHHUs TIpeIMeTa MpeaycMaTpuBaloT (HopMupoBaHue
YHUBEPCAIbHBIX Y4YEOHBIX JEHCTBUM, UMEIIMUX 0a30Boe 3HAYEHHE s
pa3IMUHBIX BHUJAOB JEATEJILHOCTU: pelleHus mpoOjieM, MOWCKa, aHajau3a |
00paboTku MHGOPMAIINH, HEOOXOIUMBIX JIJIsi TPUOOPETEHUS OMBITA MPAKTHYECKON
U HCCIIEN0BATENbCKONW AESITENIbHOCTH, 3aHUMAIOIEH Ba)XKHOE MECTO B IMO3HAHHUHU
XUMUH.

B mpakTtuke mnpenogaBaHus XUMHUM KaK Ha YpPOBHE OCHOBHOTO OOIIEro
oOpa3oBaHuUs, TaK U Ha YPOBHE CPEIHETO OOIIEro 00pa30BaHUs, IPH ONPEICICHUH
CoJlep KaTeNIbHOM XapaKTepUCTUKH LeNied HM3y4eHHs] TMpeaMeTa HampaBIeHUEM
MEPBOCTENICHHON 3HAYMMOCTH TPAIUIMOHHO MPU3HAETCA (POPMHUPOBAHUE OCHOB
XUMUYECKON HAyKU Kak 0OJIaCTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON
JIESTENHPHOCTA YEJIOBEKAa M KaK OJHOTO M3 KOMIIOHEHTOB MHUPOBOW KyJIbTYphl. C
METOJIUYECKOM TOUKHM 3PEHHS] TaKOW MOJIXO0J K ONpPENEJCHUIO LeJeH H3ydeHHs
MpeMeTa SBIISIETCS BIIOJIHE ONPaBIaHHBIM.



CorylacHO JaHHOW TOYKE 3pEHMS TJIABHBIMHU LIEISAIMH HM3YyYEHHs IPEIMETa
«Xumus» Ha 6a30BoM ypoBHe (10 —11 ki1.) siBAsItOTCA:

e (¢opMHUpOBaHHE CHUCTEMbl XMMHUYECKMX 3HAHUW KaKk BaKHEUIIeH
COCTaBJIAIOIIEN €CTECTBEHHO-HAYYHOM KapTUHBI MUpPa, B OCHOBE KOTOPOH
JeKaT KJIIOYeBble MOHATHS, (QyHAaMEHTaJIbHbIE 3aKOHBl U TEOPUU XUMUH,
OCBOEHHUE fI3bIKA HAYKH, YCBOCHHUE W IMMOHMMAHHUE CYIIHOCTH JIOCTYIHBIX
000011IeHUI A MHPOBO33PEHUECKOr0 XapaKTepa, 03HAKOMJIEHHUE C HCTOpHUEH
UX pa3BUTHUS U CTAHOBJICHHUS,

e (opMUpOBaHME U Pa3BUTHUE MPEACTABICHUN O HAYYHBIX METO/IaX MO3HAHUS
BEIIECTB M XUMHUYECKUX pEaKIHi, HEOOXOAUMBIX JUIsl MPUOOpETEHUS
YMEHUN OpPUEHTUPOBATHCS B MHUPE BEIIECTB W XMMHYECKUX SBJICHUM,
MMEIOIIKUX MECTO B MPUPOJIE, B TPAKTUUECKON U MOBCETHEBHOM KU3HH;

e pa3BUTHE YMEHUU U CIOCOOOB JIEATENBHOCTH, CBSI3aHHBIX C HAOIIOJCHUEM
U OOBSICHEHMEM XHUMHUYECKOTO HSKCIEPUMEHTa, COOJIOJIEHUEM TMpaBUII
0e30macHoOro o0paIieHus ¢ BeIeCTBAMH.

Hapsigy ¢ atuM, conepkaresibHas XapaKTepUCTUKA LEJIed U 3a1a4 U3y4YeHHUs
IIpeMETa B IPOrpaMMe 10 XUMHHU YyTOYHEHA U CKOPPEKTUPOBAHA B COOTBETCTBUU
C HOBBIMH MPUOPUTETAMH B CUCTEME CpefHero obimiero oopa3oBanus. CerogaHs B
NpernoJlaBaHu  XUMHM B OoJibled  CTENeHW OTHAAETCS  NPEeArnoYTeHHe
MIPAaKTUYECKOH KOMIIOHEHTE COAEpKaHus OOy4YeHHUs, OPUEHTUPOBAHHOW Ha
MOJIFOTOBKY BBIITYCKHUKA 00111€00pa30BaTebHOM OpraHu3alvu, BIaJCIOLIEro He
HAO0OpOM 3HaHUM, a (PYHKIIMOHAILHOM TPaAaMOTHOCTBIO, TO €CTh CIOCOOAMHU H
YMEHUSMU aKTUBHOI'O MOJYYEHMs] 3HAHUM M MPUMEHEHUS] UX B PEATbHON KU3HU
JUIS pEIIeHUs] TPAKTUYECKUX 3aad.

B cBA3M C 3TUM IpU U3YYEHUM NpeaMeTra «XHMHS» JIOMUHHPYIOLIEe
3HauUEHHE MPUOOPETAIOT TAaKKE 1IENU U 3a]]a4H, KaK:

ajanTanus oO0y4arolMXcsl K YCIOBHSIM JTUHAMUYHO Pa3BUBAIOLIETOCS MUPA,
(bopMHpOBaHHE  MHTEJUIEKTyaJIbHO  Pa3BUTOW  JIMYHOCTH, TOTOBOM K
caM000pa30BaHUIO, COTPYJHUYECTBY, CAMOCTOSITEIbHOMY HMPHUHATHIO TPAMOTHBIX
pEelIEHN B KOHKPETHBIX )KU3HEHHBIX CUTYalUsIX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

dbopmupoBaHue y OOyYaroOIMXCsl  KJIIOUEBBIX HABBIKOB  (KIIFOUEBBIX
KOMIIETEHLIUI), HMMEIOIIMX YHUBEPCAIbHOE 3HAYEHUE JUISI PA3IMYHBIX BUJOB
JeSTENbHOCTU: PEeIlIeHUus MpoOseM, MOUCKa, aHalu3a U o0paboTku MHpOpMaIuy,
HEOOXOAMMBIX JUIsl TPUOOPETEHUsI OIbITa JEATENbHOCTH, KOTOpas 3aHUMAET
BAKHOE MECTO B IIO3HAHWM XUMHH, a TaKXKe JUI OLEHKU C TO3HLHM
HKOJIOTUYECKON O€30MacHOCTH XapakTepa BIUSHUS BEIIECTB M XUMHUYECKHUX
IPOLIECCOB HA OPTraHU3M YEJIOBEKA U MPUPOAHYIO CPELY;



pa3BUTHE TO3HABATEJBHBIX WHTEPECOB, MHTEIUICKTYyaJIbHBIX M TBOPYECKHUX
CIIOCOOHOCTEM 00YUYarOIIMUXCS: CIIOCOOHOCTH CaMOCTOSITENIBHO MPUOOPETaTh HOBBIE
3HaHUS MO XUMHUHU B COOTBETCTBUHM C KU3HEHHBIMU MOTPEOHOCTAMHU, UCIIOIH30BaTh
COBpEMEHHbIE MH(OPMAIIMOHHBIE TEXHOJOTUM ISl TIOMCKA M aHain3a yueOHOU U
HAyYHO-TIOMYJISIPHON MH(DOPMAITUU XUMHYECKOTO COJIEPIKAHMSI;

(dbopMHpOBaHUE U Pa3BUTHE Y 00YYAIOUTUXCS ACCOIIMATUBHOTO U JIOTUYECKOTO
MBIILJIEHUs1, HA0II0AATEIbHOCTH, COOPAaHHOCTH, aKKYPaTHOCTH, KOTOPbIE OCOOEHHO
HEOOXOJIMMbI, B YAaCTHOCTH, NpPHU IUIAHUPOBAHUU U TPOBEIAECHUU XUMUUYECKOTO
AKCIEPUMEHTA;

BOCIIUTaHUE Yy OOydYamommuxcsd YOEeKIEHHOCTH B T'yMaHUCTHYECKOM
HaIMpaBJICHHOCTH XUMHM, €€ BaXXHOW POJIM B PEIICHUM TIJIOOAIBHBIX MPOOJieM
pPallMOHANILHOTO MPUPOIOTOJIb30BaHMS, TTOTIOJIHEHUSI SHEPIEeTUYECKUX PECYPCOB U
COXpaHEHUs TPUPOJHOTO PABHOBECHS, OCO3HAHUS HEOOXOIUMOCTH OepexHOTro
OTHOUIIEHUS K TPHUPOAE U CBOEMY 3J0POBBIO, a TaKXKe MPUOOPETEHUS OIBITA
WCIIOJIb30BaHUsl TOJIYYEHHBIX 3HAHUU IS TPUHATUS TPAMOTHBIX PEIICHUH B
CUTYyalUsX, CBSI3aHHBIX C XUMUYECKUMU SIBIICHUSIMU.

B ydyebHoM maHe cpemHero oOmiero oOpa3oBaHUs MpeAMET «XHUMHS»
0a30BOr0 YpOBHS BXOJIUT B COCTAaB MpeIMeTHON obnacTu «EcTecTBeHHO-HayUYHBIE
MIPEAMETHI.

OO11ee yncao 4acoB, OTBEAEHHBIX ISl U3YUEHHUS] XUMUU, HA 0a30BOM ypOBHE
cpeaHero ooimero oopa3zoBaHus, cocTaBisger 68 dacos: B 10 kimacce — 34 gaca (1
gac B Henento), B 11 kimacce — 34 yaca (1 gac B Hefienio).



COILEPKXAHUE OBYUYEHUA
10 KUIACC
OPI'TAHUYECKASA XUMUA

Teoperuyeckre 0CHOBbI OPraHUYECKON XUMMH

[IpenmeT opraHM4YecKor XUMUU: €€ BOSHUKHOBEHUE, PA3BUTUE U 3HAUYCHUE B
MOJYYEHUH HOBBIX BEIIECTB M MaTepuayioB. Teopus CTPOCHUS OPraHUYECKHUX
coenunennii A. M. Bytieposa, e€ ocHOoBHBIE 1O10KeHUA. CTPyKTypHBIEC (DOPMYJTBI
OpraHWYecKuX BelecTB. ['omonorusa, wu3omepusi. XHUMHUYECKas CBS3b B
OPraHNYEeCKUX COCAUHEHUSAX — OJJMHAPHBIC U KPATHBIC CBS3H.

[IpencraBnenne o kiaccudukaluyu opraHudeckux BeniecTB. HoMeHknaTypa
OpraHUYECKUX COEAMHEHUN (CHUCTeMaThyecKas)) W TpPUBUAIbHBIE Ha3BaHUS
BOKHEUIINX MPEACTABUTENIEN KJIACCOB OPTaHUYECKHUX BEIIIECTB.

ODKCNIEPUMEHTAIbHBIE METOJIbl M3YYCHHUSI BEIIECTB W WX MPEBpAILLCHUMN:
O3HAaKOMJICHHE ¢ oOpasllaMyd OpraHMYECKHX BEIIECTB W MaTepuajaMu Ha UX
OCHOBE, MOJICJIUPOBAHUE MOJIEKYJ OpPraHMYECKUX BEIECTB, HAOIIOJIEHUE U
OMMUCAHUE JIEMOHCTPAIIMOHHBIX OMBITOB IO MPEBPAILEHUIO0 OPraHUYECKNX BEIECTB
Ipy HarpeBaHuu (TJIaBJIeHUE, OOYTJIMBAHUE U TOPEHUE).

Yraesoaopoanbl

AJIKaHBI: COCTaB W CTPOCHHE, TOMOJIOTMYECKMU psAx. MeraH u 3TaH —
NPOCTEHIITNE TPEJCTABUTENN alKaHOB: (PU3WYECKWEe W XHWMHUYECKHE CBOWCTBA
(peakuuu 3amelieHuss W TOPEHHUs), HAXOXJICHUE B MPUPOJE, TOJyYCHUE H
MIPUMEHECHHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUHN PsAll. DTUJIEH U TPOIMUIICH —
NPOCTEHIITNE TPEJCTABUTEIN AaKEHOB: (PU3WYECKWe W XHWMHUYECKHE CBOWCTBA
(peakuuu TUAPUPOBAHMS, TaJOTEHUPOBAHMS, THUApPATAIIUU, OKHUCJICHUS W
MOJIMMEPU3AIINH ), TOJyYECHUE U TPUMEHECHUE.

Anxanauensl: Oytamuen-1,3 u metunOyraguen-1,3: cTpoeHue, BaKHEHIIME
XUMUYECKUE CBOMCTBa (peakuus noaumepusanuu). IlomyuyeHne CUHTETHUYECKOTo
Kay4dyKa U PE3UHBI.

AJIKUHBI: COCTaB U OCOOCHHOCTH CTPOECHUS, TOMOJIOTUYECKUM psijl. ALIETHIICH
— TMPOCTEUINNIA TPEICTABUTENh AJIKHHOB: COCTaB, CTPOCHHE, (U3HUECKHE U
XUMHUYECKHE CBOMCTBA (peaklUuy THIPUPOBAHMS, TAJIOTCHUPOBAHUS, THApPATAIUH,
TOpEHHUsI), MOJTyYCHUE U IPUMEHCHHE.

Apenbl. benzon: cocrtaB, cTpoeHue, (pU3MYECKHE U XUMHUYECKHE CBOMICTBA
(peakuuy raJIOTEeHUPOBAHUSI U HUTPOBAHUSA), MOJYyYEHUE U PUMEHEHUE. 101yon:
cocmas, cmpoenue, @usuueckue U Xumuueckue ceolucmea  (peaxyuu
2aN02eHUPOBAHUsL U HUMPOBAHUS), NOJyYeHue U npumeHeHue. TOKCUYHOCTb



apeHoB. ['eHeTmyeckass CBsI3b MEXAY YIVIEBOAOPOAAMH, IPUHAMICKALUMHA K
Pa3IMYHBIM KJIACCAM.

IIpupoaHble MCTOYHUKHM YTIIEBOAOPOAOB. IIpupoaHbIi ra3 W IOIyTHBIE
HedTaable Ta3bl. Hedth m e€ mpoucxoxaenue. CrnocoObl nepepadoTKu HEPTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTUYEeCKUil), mupoiau3. I[IpoayKTbl
nepepaboTKu HEPTH, UX IPUMEHEHUE B MPOMBILIIEHHOCTH U B ObITy. KaMeHHBIi
YTOJb U MPOAYKTHI €ro nepepadoTKU.

OKCIIEpUMEHTAJIBHBIE METOJbl H3YYEHMsS BELIECTB M HX NPEBPAIICHUM:
O3HAaKOMJIEHHE C oOO0pa3laMHl IUIaCTMAacC, KaydyyKOB M PpE3UHBI, KOJUICKIHH
«Hedpte» u  «Yromp», MoJeNMpOBaHHE  MOJIEKYJ]  YIJIEBOJOPOAOB U
raJIOr€HONPOU3BOAHBIX, TPOBEICHUE NPAKTUYECKON paOOThI: MOJYyYEHHE STUIICHA
Y U3YUYEHHE €TO CBOKCTB.

Pacuérnsle 3anaun.

Bbruncnenust mo ypaBHEHUIO XHMMHUYECKOM peakiuu (Maccbl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEILIECTBA WJIM IPOAYKTAa PEAKIMU 10 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJHBIX BEIIECTB WM MPOTYKTOB PEAKLIUN).

Kuciiopoaconep:kamue opranHu4eckue coeJMHHeHUs

IIpenenbHbIE OAHOATOMHBIE CHUPTBL. MeETaHOI UM 3TaHOJ: CTPOEHHUE,
¢u3nueckue M XUMHYECKHE CBOWCTBA (peakluMh C aKTUBHBIMH METaJUIaMH,
raJIoreHOBOJOPOAAMH, TOpPEHHUE), NpUMEHEHUE. BoaopoaHble CBSI3M MEXIY
MOJIEKYJIaMHU CIIMPTOB. /[elicTBHME METaHOJIa U ATAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoroatoMHble  COUPTBL. OTWICHIJIMKOJb W TIULEPUH: CTPOCHHE,
¢u3nueckue W XUMHUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO LIEIOYHBIMU
MeTaJUlaMH, KaueCTBEHHas PEaKUus Ha MHOTOaTOMHbIE crUpThI). JleiicTBue Ha

OopraHusM yesnoseka. [ [puMeHenne rmuueprHa U STUIEHTIIMKOJIS.

@deHon: CTPOECHHE MOJIEKYNbl, (QU3NYECKME M XUMHUYECKHE CBOMCTBA.
Tokcuunocts (enona. [Ilpumenenne gpenona.

Anbaeruapl U kemownwvl. DoOpManbIEryll, aleTaIbJICTU. CTPOCHHUE,
¢busnyeckue U XUMHUYECKHE CBOMCTBA (peaklUWu OKHUCICHHS U BOCCTAHOBJICHHUS,
Ka4eCTBEHHBIE PEAKIIUN), TOTYYEHHE U IPUMEHEHUE.

OOHOOCHOBHBIE TpeJeNbHble KApOOHOBBIE KUCIOTHL. MypaBbUHAs W
YKCYCHasi KHCIJIOTBL: CTpOE€HHE, (PU3NYECKHEe U XMMHUYECKUE CBOICTBa (CBOICTBA,
o0mue Uit Kjacca KUCIOT, Peakiysl 3Tepu(pUKaluu), MOJIy4eHne U IpUMEHEHHE.
CreapuHOBasi U OJEMHOBas KHUCJIOTHl KakK IMPEACTABUTEIM BBICIINX KapOOHOBBIX
KHUCJIOT. MbL1a Kak COJIM BBICIIMX KapOOHOBBIX KHCIIOT, X MOIOIIEE IEUCTBHE.

CnoxHble 3(QuUpbl KaKk MPOU3BOJHBIE KapOOHOBBIX KHUCHOT. ['mMaponus
coxHBIX hupoB. XKupsel. ['naponus xupos. [Ipumenenue xupoB. buonornueckas
POJIb XKUPOB.

VYrneBoapl: cocraB, KilaccH(pUKaluMs ~ YrieBoaoB  (MOHO-, JU- H
noyiucaxapubl). I'moKo3a — mpocTednii MOHOCaxapua: OCOOEHHOCTH CTPOEHHUS
MOJIEKYJbl, (U3NYECKHEe U XHMHUYECKHE CBOICTBa (B3aUMOJEHCTBUE C



ruapokcugom Menu(ll), oxucnenue amMmuadHbIM pacTBOpoM okcuaa cepedpa(l),
BOCCTaHOBJICHHE, OpOKEHUE TJIOKO3bl), HAXOXKICHUE B MPUPOJE, MPUMEHEHUE,
ouonorunyeckas poiib. @otocunres. pykTo3a Kak U30Mep IIHOKO3BI.

Kpaxman u nemnonos3a kak npupoaHsle noauMmepsl. CTpoeHHe Kpaxmana u
ueutoao3bl.  dU3nyeckue M XUMUYECKHE CBOMCTBAa Kpaxmalna (THUIpOJIiu3,
KauyeCTBEHHAs PEAKIIHs C UOJIOM).

OKCIIEpUMEHTAIbHBIE METOJbl W3YUYEHMS BEIIECTB M HX MpeBpallcHUM:
MPOBEJICHNUE, HAOIIOJICHUE U ONMUCAHHME JIEMOHCTPAIIMOHHBIX OMBITOB: TOPEHUE
CIIUPTOB, KAUYE€CTBEHHBIE PEAKIMU OJHOATOMHBIX CIUPTOB (OKUCJIEHUE STaHOJa
okcugoMm Meau(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJICHCTBHE TJIMIIEPUHA C
ruapokcugom meau(ll)), anpnerunoB (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCH/IA
cepeopa(l) u ruapokcuaom wmeau(Il), B3aumojneiicTBUE Kpaxmalia C HOJIOM),
MPOBEICHNE MPAKTUUECKON PabOThI: CBOMCTBA pacTBOPA YKCYCHOW KHCIIOTHI.

Pacuérnble 3agaun.

Bblunciiennss 1Mo ypaBHEHHUIO XUMHUYECKOM peakiuu (Macchl, 00bEMa,
KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIIMU MO U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO U3 UCXOJIHBIX BEIIECTB WM MPOTYKTOB PEAKIINN).

A3oTcoziepxkane OpraHnuecKue COeTMHEHHUS.

AMMHOKHUCIIOTHI Kak aM(oTepHble opraHudeckue coeauHeHus. Duzndeckue
U XMMHYECKHE CBOICTBA aMUHOKHCIOT (Ha mpuUMepe TIulMHA). buonoruueckoe
3HaYeHUEe aMUHOKUCHOT. [lenTuasl.

benku kak npUpoOAHBIE BBICOKOMOJIEKYJIIpHbIE coeauHeHud. llepBuuHas,
BTOPUYHAsl W TPETUYHAs] CTPyKTypa O€NKOoB. XHMHUYECKHE CBOMCTBA OECJIKOB:
TUAPOIIU3, IEHATypalvs, KAYECTBEHHbIE PEaKI[MU Ha OEJIKHU.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHsS] BEIIECTB M WX MpEeBpallCHUN:
HAOJIIO/ICHUE U OMHUCAHKUE JEMOHCTPAIMOHHBIX OIBITOB: JIEHATYpalHs OEIKOB IpH
HarpeBaHUM, IIBETHHIE PEAKIINKU OCJIKOB.

BricokoMoJieKkyJISIpHbIE COeINHEHMSI

OCHOBHbBIE TOHSATHUS XMMUU BBICOKOMOJIEKYJISIPHBIX COCIMHEHUN: MOHOMEp,
HOJIUMEP, CTPYKTYPHOE 3BEHO, CTEIEHb MOJIMMEPU3ALNH, CPEAHSIS MOJIEKYJIApHas
Macca. OCHOBHBIE METOAbl CHHTE€3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUU —
MOJIMMEPU3AIIUS U TTOJTUKOH/ICHCAIIHS.

OKCIIEpUMEHTAJIbHBIE METOJbl HW3YYEHHsS] BEIIECTB M WX MpEeBpallCHUN:
O3HAKOMJIEHUE C 00pa3liaMH MPUPOJHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIacTMacc,
Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanusa MexXnpeaMETHBIX CBSI3€M MPU U3YYEHUH OPTAHUYECKON XMMUHU B
10 kmacce OCYIIECTBISIETCS Yepe3 HCIOJIb30BaHME KaK OOIIMX ECTECTBEHHO-
Hay4YHBIX TOHSTHH, TaK M TOHSATUN, SBISIOMIMXCS CUCTEMHBIMH JJIS OTIEIbHBIX
IIPEAMETOB €CTECTBEHHO-HAYYHOT' O [IUKJIA.



OO0mue ecTeCTBEeHHO-HAYYHBIC MTOHATHUS: SBJICHUE, HAYYHBIN (haKT, TUTIOTE3a,
3aKOH, TEOpHs, aHaJN3, CHHTE3, KiIacCU(UKAINS, TEPHOANIHOCTD, HAOIIOICHUE,
HU3MEpPEHHE, SKCIIEPUMEHT, MOJICITUPOBAHHE.

®dwuszmka: Marepusi, DSHEprusi, Macca, aroM, OJIIEKTPOH, MOJEKYIa,
OPHEPreTUYECKUN YpOBEHb, BEIIECTBO, TENO, OOBEM, arperarHoe COCTOSHUE
BEIIECTBA, (PM3MUECKUE BETMUNHBI U SAMHUIIBI HX U3MEPCHHSI.

buonorusi: kierka, opranusMm, Ouocdepa, oOMEH BEIIECTB B OpraHU3ME,
dboTocuHTE3, OMOJOTHYECKH aKTHBHBIC BemiecTBa (O€IKH, YIJICBOIBI, >KHPHI,
(bepMeHTHI).

['eorpadusi: MuHEpaIbl, TOPHBIE TTOPOJIBI, TIOJIE3HBIE MCKOMAaeMbIe, TOIUIHBO,
peCypChl.

TexHonorus: mNHIEBBIE MPOMYKTHl, OCHOBBI PAIMOHAIBHOTO IHTAHWS,
MOIOIITUE CPEJICTBA, JICKAPCTBEHHBIE U KOCMETUYECKUE MPEnapaThl, MaTepuasbl U3
MCKYCCTBCHHBIX U CHHTCTHYECKUX BOJIOKOH.

IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMA ITPOI'PAMMEBI 110 XUMUWN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIIEI'O OBPA3OBAHNA

JIMYHOCTHBIE PE3YJIbTATDBI

OI'OC COO ycranaBnuBaeT TpeOOBaHUA K PE3yJbTaTaM OCBOCHHS
OOyYarOIMMHUCST TPOTPAMM  CpPEIHEro OO0Iero o0pa3oBaHus (JUIYHOCTHBIM,
MeTanpeAMETHBIM W TpeaMeTHbiM). HaydHo-MeToaudeckoil OCHOBOM ISt
pa3paboOTKK TJIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrPaMM CpPEIHEro OOIIEro
00pa30BaHus SIBJISIETCS] CUCTEMHO-EATEIbHOCTHBIN MOAXO/I.

B COOTBETCTBMM C CHCTEMHO-AESITENBHOCTHBIM IOAXOIOM B CTPYKTypE
JMYHOCTHBIX PE3YyJIbTATOB OCBOCHUSA IMpEAMETa «XHUMHS» Ha ypPOBHE CPEIHErO
oO1mrero o0pa3oBaHusl BbIJIEIEHBI CIEAYIOIINE COCTABISIONIUE:

OCO3HAHHUE OOYYAIOUIUMUCS POCCUICKONW TpakJIaHCKOW MJICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITENBHOCTH U CAMOOIIPENEIICHHUIO;

HaJIMYUE MOTUBALMU K O0yUEHHUIO;

I[EJICHANPABIIEHHOE PAa3BUTHE BHYTPEHHUX YOECKICHHUM JIMYHOCTH Ha OCHOBE
KJIFOUEBBIX [IEHHOCTEW U UCTOPUUYECKHUX TPaaAULIMi 0a30BOM HAYKU XUMUMU;

TOTOBHOCTh MU CHOCOOHOCTH OOyYaroIIMXcsl PYKOBOJCTBOBAaTbCS B CBOEH
JEATEIBHOCTA LIEHHOCTHO-CMBICIIOBBIMU YCTAHOBKAMH, NPUCYIIMMH LIEJIOCTHOU
CUCTEME XMMHYECKOTO 00pa30BaHus;

HaJM4Me MPABOCO3HAHUS HKOJIOTHYECKON KYJIbTYpbl U CIOCOOHOCTH CTaBHUTh
LIEJIX U CTPOUTDH )KU3HECHHBIE IIAHBI.

JIngHOCTHBIE pE3yJIbTaTBl OCBOCHMS IIpeaMeTa «XHUMHSA» JOCTUTalOTCSA B
€AMHCTBE Y4YEOHOW M BOCIHUTATEIBHOM MAESATENIBHOCTA B COOTBETCTBUU C
I'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, JYXOBHO-HPABCTBEHHBIMU LIEHHOCTSIMU



U HJeaJlaMd POCCHMCKOrO TPakJaHCKOTO OOIeCTBa, MPHUHATHIMH B OOIIECTBE
HOpMaMH W [paBWIaMHU  [OBEJCHHs, CHOCOOCTBYIOUIMMH  IpoLEeccam
CaMOMO3HAHUs, CaMOpPa3BUTHUA M HPABCTBEHHOTO CTAHOBJICHHSI JIMYHOCTH
00yyarommxcs.

JIMYHOCTHBIE pe3yJbTaThl OCBOEHUS MpeaAMeTa «XHMHSD»  OTPAKAOT
c()OPMUPOBAHHOCTh OIBITA II03HABATEIBHOM W TPAKTUYECKOM JEATEIbHOCTH
oOy4Jaronmxcs Mo peaju3aluy NPUHATHIX B 00IECTBE LIEHHOCTEH, B TOM YHUCIIE B
YacCTH:

1) rpakIaHCKOr0 BOCIIMTAHUS:

OCO3HaHUs 00YyYarOIIUMHUCS CBOUX KOHCTUTYIIMOHHBIX IIpaB U 00s3aHHOCTEH,
YBaXEHUS K 3aKOHY U NMPABONOPAJIKY;

MPEACTABICHUS. O COLMAIBHBIX HOpMax M IMpaBWilaX MEXINYHOCTHBIX
OTHOIIICHUN B KOJUICKTHUBE;

TOTOBHOCTM K COBMECTHOM TBOPYECKOM JEATEIBHOCTH IpPU CO3AAHUU
y4eOHBIX MPOEKTOB, PEIIEHWN YyYE€OHBIX M MO3HABATEIbHBIX 3a/1ay, BBHIMOJIHEHUU
XUMHUYECKUX 3KCIIEPUMEHTOB;

CHOCOOHOCTH TOHUMaThb M MPUHUMAaTb MOTHUBBI, HAaMEpPEHHUs, JIOTMKY U
apryMEeHThI IpYTUX IPU aHAIU3€ Pa3IMYHbIX BUJIOB YUEOHOH €ATEIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHMSA:

LEHHOCTHOTO OTHOUIEHUS K MCTOPUYECKOMY M HAyYHOMY HAacCJEIUI0
OTE€YECTBCHHON XMMUM;

YBaO)XEHUS K IPOLIECCy TBOpYECTBA B OOJACTH TEOPUM M IMPAKTUYECKOIO
MPUMEHEHUS XUMHH, OCO3HAHHUS TOTO, YTO JOCTHXKEHHSI HAyKU €CTh pe3yjbTaT
JUINTENIbHBIX ~ HAaOMIOAEHUH, KPOMOTJIMBBIX  AKCIEPUMEHTAIbHBIX  IOHCKOB,
MIOCTOSIHHOI'O TPY/1a YYEHBIX U MPAKTHKOB;

UHTEpPECA W II03HABATEJIBHBIX MOTHBOB B IIOJYYEHHH H IIOCIEAYIOLIEM
aHanu3e WHQOpPMALMU O MEPEIOBBIX JOCTHKEHHUSIX COBPEMEHHOW OTE€YECTBEHHOM
XUMUHY;

3) AyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ’TUYECKOT0 MIOBEICHHUS;

CIIOCOOHOCTH OIIEHUBATh CUTYallMH, CBA3aHHBIE C XUMUYECKUMHU SIBJIICHUSAMH,
Y [IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSICh HA MOPAIbHO-HPABCTBEHHBIE
HOPMBI U [IEHHOCTH;

TOTOBHOCTH OLIEHUBATh CBOE IOBEJECHUE W MOCTYNKH CBOMX TOBAPHUIIEH C
MO3ULMNA HPABCTBEHHBIX M TMPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUNA STUX
MOCTYIIKOB;

4) popmMupoBaHNs KYJbTYPbI 310POBbS:

NOHMMaHUsl IEHHOCTEH 370poBOro M 0Oe3omacHoro obOpas3a JKU3HH,
HEOOXOJAMMOCTH OTBETCTBEHHOIO OTHOILIEHUS K COOCTBEHHOMY (U3MUECKOMY U
IICUXWYECKOMY 370POBBIO;



coOmro/ieHns TpaBui 0O€30MacHOro OOpaleHusi C BEliecTBaMU B OBITY,
NOBCETHEBHOM )KU3HU U B TPYJOBOM AEATEIbHOCTH;

MMOHMMAHUSl 1EHHOCTH TIPaBWJ HWHJUBUAYAJIBHOTO U  KOJJIEKTUBHOIO
0€30MacHOro MOBEACHUS B CUTYAIUSX, YTPOKAIOIIUX 3J0POBbIO U KU3HU JIHOJIEH;

OCO3HAHMS TIOCIEJCTBUN W HEMPHUATHS BPEIAHBIX MPUBBIYEK (YHOTPEOICHUS
QJIKOT0JIsI, HAPKOTUKOB, KYpEHUS);

5) Tpy10BOr0 BOCIIMTAHMS:

KOMMYHUKATUBHOM  KOMIIETEHTHOCTH B  y4eOHO-UCCIE0BATEIbCKOM
JESTENBHOCTHA, OOIIECTBEHHO TIOJIE3HOW, TBOPYECKOM MW JAPYTHX  BHJAX
NESATEIbHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE B pEIIEHWH NPaKTHUUECKUX 3ajad
COI[MAIbHOM HAMPaBJICHHOCTH (B paMKax CBOErO KJacca, IIKOJbI);

WHTEpeca K MPAKTUIECKOMY HU3YUYeHHUIO0 MPodeccuil pa3aIudHoro pojia, B TOM
YHUCJIE HA OCHOBE IPUMEHEHUS TPEAMETHBIX 3HAHHUI M0 XUMHH;

YBOKEHUS K TPYAY, JIOJISAM TPyJa U pe3yiabTaTaM TPYAOBOU NESITEIHHOCTH;

FOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBUAYAIbHOW TpaeKTOpUU
obOpa3zoBanus, Oyaymiedl mpodeccur W peaau3alui COOCTBEHHBIX JKH3HEHHBIX
IUTAHOB C YYETOM JIMYHOCTHBIX MUHTEPECOB, CIIOCOOHOCTEN K XUMUU, HUHTEPECOB U
noTpeOHOCTeN 0011IeCcTBa;

6) 3K0JI0rM4eCKOro BOCIMTAHMS

HKOJIOTHYECKHU I1eJIeCOOOPA3HOTO OTHOIIEHUS K TPUPOJE, KaK HCTOYHHKY
CYILIECTBOBaHHUS )KU3HHU Ha 3€MIIE;

MMOHMMAaHMS TJIOOAJTBHOTO XapaKTepa SKOJOTMYECKUX TMpoOJieM, BIIMSHUS
SKOHOMHUYECKHUX MPOLIECCOB HA COCTOSIHUE MPUPOTHON U COLMATIBHOM CPEbI;

OCO3HAHHUS HEOOXOJUMOCTH WCIIONB30BAHUSA JOCTIKEHUW XUMHH  JUIS
pelIeHNs BONPOCOB PAllMOHAIBHOIO MPUPOAOTIOIb30BaHNUS;

AKTUBHOTO HENPUATUA JCHUCTBUM, IMPUHOCAIIMX BpEH  OKPYKAIOIIEH
MPUPOJHON Ccpejle, YMEHHSI MPOTHO3UPOBATh HEOJArONMPUSITHBIE IKOJIOTUYECKUE
MOCJEACTBUS MPEANPUHUMAEMBIX IEUCTBUNA U MPETOTBPALIATh UX;

HaJIUYMS Pa3BUTOrO SKOJOTMYECKOIO0 MBIIUIEHUS, IKOJIOTUYECKON KYJIBTYPHI,
OTbITa JEATETbHOCTH HKOJIOTUUYECKOM HaIpaBJICHHOCTH, YMEHHUS
PYKOBOJCTBOBATbCSI UMH B IMO3HABATEIbHOW, KOMMYHUKATUBHOM W COLIMAJIBLHOU
MPaKTUKE, CIOCOOHOCTH W yMEHHUS AaKTUBHO NPOTHUBOCTOSTH HJICOJOTHHU
xemohoouu;

7) HEHHOCTH HAYYHOI'0 NO3HAHMS:

c(hOpMUPOBAHHOCTA MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHS HAYKU U OOIIIECTBEHHON MTPAKTUKH;

NOHUMAaHUS CHeUu(PUKM XUMUM Kak HayKH, OCO3HaHUS €€ pOJau B
(GhopMUPOBAHUM PAIMOHAIBLHOTO HAYYHOT'O MBIIUICHUS, CO3JaHUU IIEJOCTHOTO
MPEJCTABICHUS] 00 OKpY>KalollleM MUPE KaK O €IUHCTBE MPUPOJbI U YEJIOBEKa, B



MO3HAHUU TIPUPOJHBIX 3aKOHOMEPHOCTEH W peHIeHUU TMpOoOJIeM COXpaHCHHS
IPUPOAHOTO PABHOBECHUS,

yOeKAEHHOCTH B  OCOOOW 3HAYUMOCTH XUMHUHU JJISI  COBPEMEHHOMU
[MUBWJIN3ANMKA: B €€ TyMaHUCTHYECKOW HANPABICHHOCTH W BAXHOW pOJIU B
CO37aHNHM HOBOW 0a3bl MaTepUATBHOU KYJIBTYPhI, PEIICHUH TI100aIbHBIX TIPOOIEM
YCTOWYUBOTO Pa3BUTHUS YEJIOBEUECTBA — CHIPbEBOM, SHEPIETUUECKOMN, MUILEBON U
DKOJIOTHYECKON O€30MacHOCTH, B PA3BUTHHM MEIMIMHBI, OOCCIICUCHUM YCIOBUI
YCHENIHOTO TPyAa H OKOJOTUYECKA KOMQPOPTHOM JKM3HU KKIOTO UJIeHA
00I11eCTBA;

€CTECTBEHHO-HAYYHOM TIpaMOTHOCTH: T[MOHUMAaHHUs CYIIHOCTH METOJ/IOB
MMO3HAHUS, WCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIIOJIb30BaTh
MOJTy9aeMbIC 3HAHWS JIJISl aHAIHM3a M OOBSICHEHUS SIBJICHUN OKPYXKAIOMIEro MUpa H
MIPOUCXOSIINUX B HEM U3MEHEHUM, YMEHUS JIeJaTh 000CHOBAHHBIC 3aKJIIOUCHUS HA
OCHOBE HAy4YHbIX (DaKTOB W MMEIOUIUXCS JaHHBIX C LEJIbI0 TOJy4YEeHHUS
JIOCTOBEPHBIX BBHIBOIOB;

CIIOCOOHOCTH CaMOCTOSITEILHO HCIOJBb30BaTh XHUMHUYECKUE 3HAHUS IS
pemIeHus mMpooOJieM B peabHbIX KU3HEHHBIX CUTYAIUX;

MHTEpEca K MO3HAHUIO U UCCIIEI0BATENHCKON EATEIbHOCTH;

TOTOBHOCTH M  CIOCOOHOCTH K  HENPEPBIBHOMY  OOpa30BaHHUIO M|
caM000pa30oBaHNI0, K AaKTUBHOMY TIOJYYCHHIO HOBBIX 3HAHWWA 10 XUMHU B
COOTBETCTBHH C KU3HECHHBIMU MMOTPEOHOCTSIMU;

MHTEpEeca K 0COOCHHOCTSIM Tpy/Aa B pa3iudHbIX chepax npodeccuoHaaIbHOM
TESATEITHBHOCTH.

METANIPEIMETHBIE PE3YJIbTATbBI

MetanpeaMmeTHble pe3ynbTaThl OCBOCHUS yUeOHOro mpeaMera «XuMus» Ha
YPOBHE CpeAHET0 00111ero 00pa3oBaHMsl BKIHOYAIOT:

3HAQUMMBIE IS bopMHpOBaHUS  MHPOBO33PEHHUS oOy4Jarommxcs
MEXIMCUUIUIMHAPHBIE (MEXIIpeIMETHbIE) OOIICHAYYHbIE MOHATHUS, OTPaKaoIIue
LEJIOCTHOCTh HAy4YHOM KapTUHbI MHpa U CHEHUPUKY METOJOB IO3HAHUS,
UCHOJIb3yEMBIX B €CTECTBEHHBIX HayKaX (MaTepus, BEILECTBO, SHEPIUs, SBIICHUE,
Mpolecc, CUCTEMA, HAYYHBIA (paKT, MPUHLUI, THUIIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCeA0OBaHNE, HAOIIOIEHNE, N3MEPEHNE, IKCIIEPUMEHT U JIPYTHE);

yHUBEpcajbHble yueOHbIE NIEHCTBUS (IIO3HABaTelbHbIE, KOMMYHUKATUBHBIC,

pEryJIATUBHBIE), obecrieurBaroIIre dbopmupoBaHue (G YHKIIMOHAIBHOM
TPaMOTHOCTH M COITUATbHOW KOMIIETCHITMH O00yYarOIINXCS;
CIIOCOOHOCTH oOyJaromuxcs HCIIOJIb30BATh OCBOCHHBIE

MCKIUCOUIITIMHAPHBIC, MUPOBO33PCHYCCKUC 3HAHUA W YHHUBCPCAJIBHBIC y‘-Ie6HI>Ie
,IICﬁCTBPISI B II03HABATEJILHON U COHH&HBHOﬁ ITPAKTHUKCE.



MertanpeaMeTHbIE pe3yabTaThl OTPAXKAIOT OBJAJCHUE YHUBEPCATbHBIMU
y4eOHBIMM  TI03HABATEIbHBIMH, KOMMYHHMKATUBHBIMH W  PETYJATHUBHBIMU
JICUCTBUSIMU.

OBJaaaeHune YHHBEpPCATbHBIMH yueOHbIMH NMO3HABATEIbHbIMH
AefCTBUAMM:

1) 0a30Bble JJOrH4YecKHe JeiCcTBUSI:

CaMOCTOSITeILHO  (OpPMYNIHMpOBaTh W aKTyaJlU3UpPOBaTh  MpoOJieMy,
BCECTOPOHHE €€ pacCMaTpUBATh;

ONpeAesaTh IEIH JESITEIbHOCTH, 3ajJiaBas IapaMeTpbl M KPUTEPUH HX
JOCTHKEHUS, COOTHOCUTH PE3YJIbTAThl ACATEIBHOCTH C MOCTABICHHBIMU LIEJISIMU;

HCIIOJIb30BaTh NMPU OCBOCHUHM 3HAHWM MPUEMBI JIOTUUECKOTO MBIIUICHUS —
BBIJICJISITh XapaKTEpPHbIE MPU3HAKU MOHSITUN M YCTAHABJIMBATH UX B3aHMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIIHE IMOHATHS JJIsI OOBSICHEHUS OTACIbHBIX (DAKTOB U
SIBJICHUH;

BHIOMpaTh OCHOBAHUSI M KPUTEPUU MJI KJIacCU(PUKAIIMU BEIIECTB WU
XUMHYECKUX PEaKIUM;

YCTaHABJIMUBATh MPUYMHHO-CIEJICTBEHHBIC CBS3M MEXKIAY H3y4aeMbIMHU
SIBJICHUSIMU,

CTPOUTH JIOTMUECKHE PACCYXJICHHUS (MHAYKTUBHbBIC, JEIyKTHUBHBIE, IO
aQHAJIOTUM), BBIABIISATH 3aKOHOMEPHOCTH U MPOTHUBOPEUMS B PACCMATPUBAEMBIX
SIBIICHUSAX, (DOPMYJIMPOBATH BHIBOBI U 3aKIIOUCHHS;

PUMEHSATHh B MPOIIECCE MO3HAHUS, UCIIOIB3YEMbIE B XUMUKM CHUMBOJIMYECKHUE
(3HaKOBBIE) MOJIENIU, MPEOOPA3OBHIBATH MOJICIIBHBIC MPE/ICTABICHUS — XUMUYECKHUI
3HaK (CHMMBOJI) DJJIEMEHTa, XUMHUYecKas (opmysia, YpaBHEHHE XUMHUYECKON
peakuuu — MPU PEIICHUH Y4eOHBIX IMO3HABATEIbHBIX W IPAKTUYECKUX 3aj]ad,
MPUMEHSTh HA3BAHHBIC MOJEJIBHBIC MIPEICTABICHUS JJIs1 BBIABICHHUS XapaKTEPHBIX
MIPU3HAKOB U3y4Ya€MbIX BEIIECCTB U XUMHUUECKUX PEAKIIUM.

2) 0a30BbI€e HCCIIEI0BATEIbCKHE HeCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAyYHOTO ITO3HAHUS BEIIECTB U XUMHUYECKHX
peaxkiuu;

(hopMyIMpOBATH IS U 33J1a4d UCCJICIOBAHUS, UCIIOIb30BaTh TOCTABJICHHbIC
U CaMOCTOSITETbHO C(HOPMYJIMPOBAHHBIE BOMPOCHI B Kaue€CTBE HMHCTPYMEHTA
MMO3HAHUS W OCHOBBI JJI1 (POPMHUPOBAHMS THIOTE3bI IO MPOBEPKE MPABHUILHOCTH
BBICKA3bIBAEMBIX CYKICHUI;

BJIaJICTh HABBIKAMHU CAMOCTOSTEJIPHOTO TUIAHUPOBAHUS W  TPOBEJCHUS
YYEHUYECKUX IKCIEPUMEHTOB, COBEPIIECHCTBOBATh YMEHUSI HAOIIOJATh 32 XOJI0M
IpoIIeCcca, CaMOCTOSATEIBHO IPOTHO3UPOBATH €ro pe3yibTar, (opMyIupoBaTh
0000IIIeHNS ¥ BBIBOABI OTHOCHUTEIIBHO TOCTOBEPHOCTH PE3YIbTATOB MCCIICIOBAHUS,
COCTaBJISATh 0OOCHOBAHHBIN OTYET O MPOCIaHHOM padoTe;

MpUOOpeTaTh OMNBIT YUYEHUUECKON HCCIEIOBATENbCKOM U MPOEKTHOU
JEATEeITLHOCTH, TMPOSBIATh CIIOCOOHOCTh M TOTOBHOCTh K CaMOCTOSTEIBHOMY



MOMCKY METOJIOB PpELICHUS MNPAKTUYECKUX 3a/4ay, MNPUMEHEHHUIO pPa3IUYHBIX
METOJIOB ITO3HAHUSI.

3) pabora ¢ uHpopmMaumeii:

OpUEHTUPOBATbCS B PA3JIMYHBIX HCTOYHUMKAX HMHPOpMaLMH (HAYYHO-
NOMYJISIpHAst JIUTepaTypa XHUMHUYECKOTO COJAEp)KaHUsA, CIpaBOYHBIE IOCOOus,
pecypcsl MHTepHeTa), aHaIu3upoBaTh MH(OPMALMIO PA3IMYHBIX BUJIOB U (OpM
Mpe/ICTaBIICHNUS, KPUTHUYECKU OLICHUBATh eé JIOCTOBEPHOCTD U
HEMPOTUBOPEUYUBOCTb;

bopMyIMpoOBaTh 3alpPOChl U MPUMEHATH PA3JIMYHBbIE METOAbI MPU TOUCKE U
orbope wuHPOpPMAIlMU, HEOOXOAUMON JJis BBITIOJTHEHUS Yy4YeOHBIX 3ajad
OIPENICIIEHHOTO TUIIA;

npuOOpeTaTh OMNBIT HCHOJIB30BAHMUS HH(POPMALMOHHO-KOMMYHHKATUBHBIX
TEXHOJIOTUNA U Pa3INYHBIX IIOMCKOBBIX CUCTEM;

CaMOCTOSITENIBHO ~ BBIOMpPATh  ONTUMAIbHYIO  (OpMYy  IpEeACTaBICHUS
uHpopmanuu (cxeMbl, rpaduKu, T1arpaMmbl, TaOJIULIbI, PUCYHKH U JPYTHE);

UCIIOJIb30BaTh HAy4HbIM SA3BIK B KAyeCTBE CpeACTBa HpH pabore C
XUMHYECKON HH(OpMAIMeil: NpPUMEHSITh MEXIpeaMeTHble ((pu3nueckue u
MaTeMaTUYECKUE) 3HAKU U CUMBOJIbI, (POpMYJIbl, a0OpeBUATYpbl, HOMEHKIATYPY;

UCIIOJIb30BaTh W MpeoOpa3oBbIBaTh 3HAKOBO-CUMBOJIMYECKUE CpEACTBA
HaIJIATHOCTH.

Osgi1aieHHe YHHBEPCAJIbHBIMU KOMMYHHUKATUBHBIMH /1€l CTBUSIMM:

3aJ]aBaTh BOIPOCHI M0 CYHIECTBY OOCYKJAae€MOW TEMBbI B XOJ€ AUaIora W/Win
JUCKYCCUHM, BbICKAa3bIBaTh  HJIeW, (QOPMYyJIHpPOBATH CBOM  IPEAJIOKECHHUS
OTHOCHUTENBHO BBIITOJIHEHMSI PEI0KEHHOM 3a1a4H;

BBICTYNATh C MPE3EHTALMEN PEe3yJbTaTOB ITO3HABATEIBHOM JEATEIBbHOCTH,
HOJYYEHHBIX CAMOCTOSATEIBHO UM COBMECTHO CO CBEPCTHUKAMU IIPU BHIIIOJHEHUU
XUMHUYECKOT0 3KCIEPUMEHTA, MPAKTUYECKOM pabOThl MO MCCIEIOBAHUIO CBOMCTB
M3Y4YaeMbIX BEILECTB, pealn3aluu y4eOHOro MpoeKTa U (HOpPMyJIUPOBATH BBIBOJIBI
[0 pe3yJIbTaTaM IPOBEAEHHBIX HCCIEAOBAHMM IyTEM COIJIACOBAaHUS MO3ULMUN B
X0Jie 00Cyk/1eHNs 1 0OMEHa MHEHUSIMU.

OgyaieHUe YHMBEPCAJIbHBIMH PeryJssTHBHBIMH J1eHCTBUSIMMU:

CaMOCTOATEJBHO IUIAHUPOBATh M OCYIUECTBISATH CBOKO IO3HABATEIBHYIO
JEeATENbHOCTh, ONpeNeisas €€ Uenu M 3aJadd, KOHTPOJIUPOBATH M IO MEpE
HEOOXOAMMOCTH KOPPEKTUPOBAaTh Ipe/UlaraéMblii aaroOpuTM JEHCTBUH IpH
BBINIOJIHEHUHU YYEOHBIX M HUCCJIENOBATENbCKUX 3aJad, BbIOMpaTh Haumbojee
3¢ (eKTUBHBIN croco0 HMX pemeHuss ¢ YYETOM NOJy4YEeHHsS HOBBIX 3HAHUU O
BELIECTBaX U XUMUYECKUX PEaKIUsX;

OCYIIECTBIISATh CAMOKOHTPOJIb CBOEH N1€ATENbHOCTH HAa OCHOBE CaMOAaHaIn3a
Y CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI



10 KUIACC

[IpenMeTHble pe3ysbTaThl OCBOCHHMS Kypca «OpraHuyeckass XUMHUs»
OTpaXKaroT:

c(hOpMUPOBAHHOCTh  NPEACTABICHUA O XHMHYCCKOH  COCTaBIISIOIICH
€CTECTBEHHO-HAYYHOM KapTUHBI MHpA, pPOJIM XUMHUHM B TO3HAHUM SIBJIICHUM
OpuUpoJibl, B  (QPOPMHUPOBAHWUU  MBIIUICHUS ©  KYJbTYpPhl  JIMYHOCTH, €€
(yHKIIMOHATBHOM TPAaMOTHOCTH, HEOOXOIUMOM JIJIsl pELISHUS MPAKTUYECKUX 3a]1a4
M DKOJIOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY 3JI0POBBIO M MPUPOTIHOMN
cpene;

BIAJICHUEC  CHUCTEMON  XMUMHUYECKMX  3HaHHMM, KOTOpas  BKJIIOYAET:
OCHOBOTIOJIAralOIINe TMOHATUS (XUMUYECKUN DJIEMEHT, aToM, DJIEKTPOHHAs
000JI09Ka aToMa, MOJIEKYJIa, BaJIECHTHOCTb, JIEKTPOOTPUIIATEIHHOCTD, XUMUYECKAS
CBs3b, CTPYKTypHas (opmyina (pa3BEpHyTas U COKpalIEHHAs), MOJb, MOJSpHAs
Macca, MOJISIpHBIM 00BEM, YIVIEpOJAHBIN CcKeleT, (YyHKIUMOHAJIbHAs TpyMIa,
paauKall, U30Mepusi, U30MEPHI, TOMOJIOTUUECKUN Psii, TOMOJIOTH, YIJIEBOJOPOIbI,
KUCJIOPOA U a30TCOJEpKAIUE COCIUHEHUS, MOHOMED, IMOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCMHEHUS); TEOPUU U 3aKOHBI (TEOpPHUSI CTPOCHHUS
opranuueckux BemiectB A. M. bytiepoBa, 3aKk0oH COXpaHEHHSI MacChl BEIIECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUM SI3BIK XUMHH; MHUPOBO33PECHUECKHE 3HAHMS,
JeXalme B OCHOBE NOHUMAHUS NPUYMHHOCTH U CUCTEMHOCTH XHUMHUYECKHX
ABJICHUM, (PAKTOJIIOTMUECKHE CBEJCHUS O CBOMCTBaX, COCTaBe, IOJIYYECHUU U
0€30MacHOM HCIIOJb30BAaHUN BAXKHEHUIIIMX OPraHUYECKUX BEIIECTB B OBITY H
MPAKTUYECKOMN JeATEIbHOCTU YETIOBEKa;

c(hOpMHPOBAHHOCTh YMEHHI BBISBISATH XapaKTEPHbIE MPU3HAKUA TOHITHH,
YCTaHaBJIMBATh WX B3aUMOCBSI3b, HUCIIOJIb30BaTh COOTBETCTBYIOUIME MOHATUA MPHU
OTMCAHUU COCTaBa, CTPOCHUS U MIPEBPAICHUN OPTaHUYECKUX COCAMHEHUI;

c(hOpMUPOBAHHOCTh YMEHHMM HCHOJIb30BATh XUMHUUYECKYI) CHUMBOJIUKY JIJIS
COCTAaBJICHUS MOJIEKYJISIPHBIX M CTPYKTYPHBIX (Ppa3BEPHYTOM, COKpaIIEHHON)
dbopMysT OpraHMYECKHMX BEHIECTB U ypPaBHEHUN XMMHYECKUX pEaKIIHil,
W3rOTaBJIMBAaTh MOJIEIU MOJIEKYJ OPraHMYECKHUX BEIIECTB ISl WIUTIOCTPALIMHM UX
XUMHUYECKOTO U MTPOCTPAHCTBEHHOT'O CTPOCHUS;

c(hOpPMHPOBAHHOCTh YMEHUW YCTaHABIMBATh MPUHAJJIC)KHOCTh HM3yUYEHHBIX
OpPraHUYECKUX BEIIECTB IO MX COCTaBy U CTPOEHUIO K OINPEAEIEHHOMY
KJIacCcy/Tpynne COeIUHEHUN (YrJIeBOAOPOAbl, KHCJIOPOJ U a30TCOJepKaIiue
COC/JIMHEHUS, BBICOKOMOJICKYJISIPHBIC COEJUMHEHHMsI), JlaBaTh WM Ha3BaHUS IIO0
cucremarnueckoi HomeHkiarype (IUPAC), a Takke nmpuBOIUTH TpUBHUAILHBIE
Ha3BaHMUS OTMAEIBHBIX OPTaHMYECKHX BEIIECTB (PTUJICH, MPOIMJIIEH, alleTUJICH,
ATUJICHTJIMKONb, TIULEPUH, (HEeHOJ, GhopMalbIeTrua, aleTalbJeru/l, MypaBbUHAS



KHUCJIOTA, YKCYCHAsl KUCJIOTa, OJIEMHOBAs KUCIIOTA, CTEAPUHOBAsI KUCIIOTA, TJIFOK034,
bpykTO3a, Kpaxmall, IeJUTI0103a, TIUIKH);

c(hOpMUPOBAHHOCTh YMEHHUSI ONPEACNSITh BHUJBI XUMHUYECKOM CBS3U B
OpraHUYECKUX COCNUHEHUSAX (OIMHAPHBIC U KPATHBIC);

c(OPMHPOBAHHOCTh yMEHHUS TPUMEHATH TOJOXKEHHUSI TEOPUU CTPOCHHUS
opranndeckux BemectB A. M. bytiepoBa ais o0bsCHEHUs] 3aBUCUMOCTH CBOWCTB
BEILIECTB OT X COCTaBa M CTPOCHMUSI; 3aKOH COXPAHEHUSI MaCcChl BEIIIECTB,;

chOpMUPOBAHHOCTh ~ YMEHHUH  XapakTepu3oBaTh  COCTaB, CTPOCHHE,
bu3nUecKkue W XUMUYECKHE CBOMCTBA TUMUYHBIX TMPEICTABUTENIEH pPAa3THUHBIX
KJIACCOB OPTraHMYECKHX BEIIECTB (METaH, 3TaH, ATWIEH, NPOIWJIEH, alleTUJIEH,
Oyranuen-1,3, metwnOyraauen-1,3, OeH30J, METAaHOJ, 3TaHOJ, STUJIEHIJIMKOJb,
[JIMIEPUH, (PEHOJI, aleTalblIeTu]l, MypaBbUHAsE U YKCYCHAasl KUCIOTHI, TJIFOKO3a,
KpaxMall, [[eJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTa), WITIOCTPUPOBATh TEHETUYECKYIO
CBS3b MEXIYy HUMHU YPaBHEHUSMH COOTBETCTBYIOIIUX XUMUYECKUX PEAKIHUHA C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYJT;

c(hOpMUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh UCTOUHUKHU YTIIEBOOPOIHOTO
Coipbs  (HE(QTh, TPHUPOAHBIA Ta3, Yrojib), CIOCOOBI WX TEepepadboOTKU W
NPAKTUYECKOE MPUMEHEHHE MPOAYKTOB IepepadboTKH;

c(hOpMUPOBAHHOCTb YMEHUM MPOBOAUTH BBIYHCICHUS TI0 XUMUYECKUM
ypaBHEHUSIM (Macchl, 00bEMa, KOJIUYECTBA MCXOJIHOTO BEIECTBA WU MPOIYKTa
peaknuu MO W3BECTHBIM Macce, 00bEMY, KOJIUYECTBY OJHOTO W3 HMCXOIHBIX
BEIIECTB WM MPOAYKTOB PEAKIINN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIaJ€Th CUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYyYHOI'O MO3HAHUS, UCIOJIb3YEMbIX B XMMUU MPU U3YUYEHUU BEIIECTB U
XUMHUYECKUX SBJICHUN (HaOII0/IeHNe, U3MEPEHHUE, DKCIIEPUMEHT, MOJICITHPOBAHNE),
UCIIOJIb30BaTh CHUCTEMHBIE XUMUYECKHE 3HAHUS I TPUHSATUS PEIICHU B
KOHKPETHBIX JKU3HEHHBIX CHUTyallMsX, CBSI3aHHBIX C BEIIECTBAMU U HUX
MIPUMEHEHUEM;

c(hOpMHPOBAHHOCTh YMEHUI COOJIOIaTh MPABIIIA TIOJIb30BAHUS XUMHUECKOU
nocyJoM 1 1abopaTOpHBIM OOOpPYJOBaHUEM, a TaKKe MpaBuiia OOpalIeHHUs C
BEILIECTBAMU B COOTBETCTBUM C MHCTPYKUMSIMHU IO BBINOJHEHUIO J1aOOPATOPHBIX
XUMUYECKHUX OIBITOB;

c(OPMHPOBAHHOCTh yMEHHUH TUIAHUPOBATH W BBITIOJHATh XUMHUYECKHMA
AKCIIEPUMEHT (TIPEeBpAILEHNs OPTaHUYECKUX BELIECTB MPU HArpEeBaHUU, MTOTyUCHHUE
ATUJIEHA U W3Y4YEHUE €ro CBOWCTB, KAaue€CTBEHHBIE PEaKIMU OPraHUYECKUX
BEILIECTB, JIeHATypalusi OEJIKOB MpU HArpeBaHUU, IIBETHHIE peakinu OEIKOB) B
COOTBETCTBHHM C TMpaBWJIaMU TEXHUKHA OE30MacCHOCTH TMpU OOpalieHuu C
BEIIECTBAMU U J1a0OpaTOpHBIM OOOPYAOBAHHMEM, TMPEACTABISATH PE3YJIbTAThI
XUMUYECKOTO SKCIEepUMEHTa B (OpMe 3alucCy YpPaBHEHUU COOTBETCTBYIOIIUX
peakiuii u GopMyIHPOBATH BEIBOJBI HA OCHOBE 3TUX PE3YJIbTATOB;



c(OPMUPOBAHHOCTh YMEHUH KPUTUYECKH aHAIU3UPOBATh XHMHUYECKYIO
uHpOpMAIINIO, TOJNYYaeMYI0 U3 pa3HbIX MCTOYHUKOB (CpEACTBA MacCCOBOM
uHpopmanuu, aTepHeT u qpyrux);

chOopMUPOBAaHHOCTb ~ YMEHHMH  CcOOJMIOAaTh  IpaBUjia  SKOJOTHMYECKHU
1eJecOo00pa3HOro TMOBENEHUsT B OBITY WU TPYAOBOM JEATENBHOCTH B IIEJAX
COXpPAaHEHHSI CBOETO 3JI0POBbS M OKPYKAIOUIEH MPUPOIHOW CpEelbl, OCO3HABATH
OMACHOCTh BO3JICHCTBUS Ha >KUBbIE OPraHUW3Mbl OMNPENEIEHHBIX OPraHUYECKUX
BEILECTB, MOHKMMas cMbici nokazarens [IJIK, moscHATe Ha mpumepax crnocoObl
YMEHBUIEHUS W MNPEJOTBPAILECHHUS WX BPEIHOIO BO3JIEKUCTBHS HAa OPraHu3M
YEJI0BEKA;

UIsE OOy4YaroIIMXCA C OTPAaHUYEHHBIMU BO3MOKHOCTSIMU 370POBBS: YMEHHE
NPUMEHATh 3HAHHUSI 00 OCHOBHBIX JOCTYIHBIX METOJAaX IO3HAHUS BEUIECTB M
XUMHYECKUX SIBJICHUM;

JUISE  CHENbIX M ClIa0OBUIANIMX OOyYaroUIuXcs: YMEHHE MCIOJIb30BaTh
penbedHO-TOUeUHYI0 cucTemMy obo3HadeHui JI. Bpaitnsg mjis 3anmucu XUMHUYECKUX

dhopmyi.
TEMATHYECKOE IINTAHUPOBAHUE
10 KUIIACC
KosuuecTBo yacoB DJIeKTPOHHBIE
HanmeHnoBanue
(uugposbie)
Ne ni/nt pa3aesioB U TeM Kontpoabubie | IpakTuyeckn
Bcero o0pa3oBaTejbHbIE
nporpamMmel padoThI e padoTsI
pecypchl

Pa3nen 1. TeopeTnueckue 0OCHOBBI OPraHMYeCKON XMMHUH

[Ipenmer
OpraHn4YeCcKOn
xumuu. Teopust
1.1 CTPOEHHUS 3 0.5 0
OpraHUYeCKUX
COETUHEHUH A.
M. bytneposa

Hroro no pazaeny 3

Paznea 2. Yraesogopoasl

IIpenenbusie
2.1 YIJIEBOOPOIbI 2 0 0
— QJIKaHBI

2.2 Henpenenbabie 6 0 1
YTJIEBOJOPO/IbI:
aJIKEHBI,

aJKaJCHBI,




AJIKMHBI

)3 ApomaTtnueckue
’ YTJIEBOIOPOIbI

IIpuponusie
WCTOYHUKHA
2.4 YTJIEBOJIOPOIOB 3 1
178704
nepepadoTka

Hroro no paszneny 13

Paznen 3. Kuciiopoacoaep:xaniue oprannyeckue coeJuHeHust

3.1 Cnuprel. Genon 3 0
AJperuasl.
Kap6oHoBrsie

3.2 KHCIIOTHI. 7 0
CrnoxxHble
3¢upsl

3.3 VrieBoanl 3 1

Hroro no pazneny 13

Paznen 4. A3oTconep:kaiiue opraHudecKue coeTHnHeHHsI

AMUHEL
4.1 AMUHOKHCIIOTEL 3 0
benxu
Hroro no pazaeny 3

Pa3znea S. BeicokOMOJIeKy IsIpHBIE COeIMHEHU S

[InacTmaccsl.
5.1 Kayuyku. 2 0.5
Boinokna
Hroro no pazaeny 2
OBLIEE KOJIMYECTBO 34 3
YACOB I10 ITPOT'PAMME
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» Xumus, 10 xnacce/ I'abpuensa O.C., OctpoymoB N.I'., Cnagkos C.A.,

AxmmmonepHoe obmectBo «M3aarenbetBo «lIpocBemenne»

METOANYECKHUE MATEPUAJIBI JJISA YUUTEJISA

1. H.E. Ky3pmenko Hauana xumuu ,MockBa, Actpens 2016

2. H.W. bepman Pemienue 3agau no xumuu, M., "Cnoso" 2019
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