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HOACHHUTEJIBHASA 3AIIMCKA

[Iporpamma 1O XUMHUM Ha YPOBHE CpeIHEro oOmero ooOpa3oBaHUS
pa3paboTtana Ha ocHoBe DenepanbHoro 3akoHa oT 29.12.2012 Ne 273-®3 «O6
oOpazoBanuu B Poccuiickoii denepanumn», TpeOboBaHUN K pe3ysibTaTaM OCBOCHHUS
dbenepanbHOl 00pa3oBaTENbHONM MPOrpaMMbl CPEAHEro oO0Iero o0pa3oBaHUS
(®OIT  COO), npencrapneHHbix B dDenepalbHOM  rOCyJapCTBEHHOM
obOpazoBatenbHOM ctanaapre COO, c¢ yuérom Konmenuuu npenoiaBaHus
yuyeOHoro mpenmera «Xumus» B 00pazoBaTelbHBIX opraHu3auusx Poccuiickoit
Qdenepanuy, peaqu3yIOIIMX OCHOBHblE OOpa3oBaTejbHbIE MPOTPaMMBbl, U
OCHOBHBIX TOoJIOkeHUH «CTpaTerud pas3BuTUsl BocnuTaHus B Poccuiickoit
®enepauun Ha nepuon 1o 2025 rona» (Pacnopsbxenue IlpaButenscrBa PO ot
29.05. 2015 Ne 996 - p.).

OcHOBY MOAX0/0B K pa3pabOTKe MPOrpamMMbl MO XUMHUHU, K ONpPEIEICHUIO
oO1iel cTpaTteruy 00y4eHus, BOCIUTaAHUS U Pa3BUTHS 00YUYaIOIIUXCS CPEICTBAMU
yuebHoro npeamera «Xumus» 1 10—11 kimaccoB Ha 6a30BOM ypOBHE COCTaBUIIU
koHuenTyanbHbie nonoxeHuss ®I'OC COO o B3auMOOOYCIOBIEHHOCTH IIEJei,
collepKaHMsl, PE3yJbTaTOB OOy4YeHHs W TpeOOBaHUW K YPOBHIO MOJATOTOBKHU
BBIITYCKHHUKOB.

XHUMHUYECKOE o0Opa3oBaHue, MOJIy4yaeMoe BBIITYCKHUKaMH
o0mreo0pa3oBaTeIbHON OpraHu3aluy, SIBISIETCS HEOThEMJIEMOM YacThlO HX
oOpa3zoBaHHOCTH. OHO CHYKUT 3aBepIIAIONIMM OSTaloM pealu3aly  Ha
COOTBETCTBYIOIIIEM €My ©0a30BOM YpOBHE KIIOUYEBBIX IIEHHOCTEH, MPUCYIINX
[IEJIOCTHOM CHUCTEME XHMMHYECKOro o00pa3oBaHUS. OTH IEHHOCTH KacaroTCs
MO3HAHUS 3aKOHOB MPUPOJIbI, (HOPMUPOBAHUS MHUPOBO33PEHHUS U OOIIEH KyIbTYpHI
YelioBeKa, a TakKe OJKOJOTHYeCKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY
3M0POBbI0 M TPHUPOAHON cpene. Peanusyercss xumuyeckoe o00Opa3oBaHUE
o0ydJaromuxcs Ha YPOBHE CpeHero o0Imero oopa3oBaHMs CPEJACTBaMH y4eOHOTO
npeaMera «XuMUs», COIEpKaHHE M IOCTPOEHHWE KOTOPOIrO ONpPENETIEHBl B
nporpaMmMe IO XMMHHM C y4€TOM creun(UKH HayKd XUMHM, €€ 3HAUCHUS B
MO3HAHUM TPUPOABI U B MaTepUalIbHOM KHU3HU OOIIECTBA, a TakXke C y4ETOM
o0mMX 1eaell M MNPUHLHUIIOB, XapaKTePU3YIOUIMX COBPEMEHHOE COCTOSHHE
CHUCTEMBI cpeaHero ob1ero oopaszoBanus B Poccuiickoit deneparum.

XuMusl Kak 3JIEMEHT CHCTEMbl €CTECTBEHHBIX HAayK UTpPacT ocoOyio poiib B
COBPEMEHHOMW ITUBUJIM3AIMH, B CO3JaHUM HOBOW 0a3bl MaTepHaIbHON KYyJIbTYPHI.
Ona BHOCHUT CBOH BKJaJa B (JOPMUPOBAHUE PALMOHATLHOTO HAYYHOTO MBIILICHUS,
B CO3/IaHHME LEJIOCTHOTO MPEJCTaBICHUS 00 OKPYKAIOIIEM MHUpE KaK O €IUHCTBE
IpPUPOABI U YEJIOBEKAa, KOTOpoe (POpMUPYETCS B XMMHHM Ha OCHOBE IOHHUMAaHHUS
BEILLIECTBEHHOI'O COCTAaBa OKPY)KAIOIIEr0 MHpA, OCO3HAHMSI B3aUMOCBS3H MEXIY
CTPOEHHUEM BELIECTB, UX CBOMCTBAMH M BO3MOXXHBIMU 00JIACTAMHU IPUMEHEHUS.



TecHO B3aUMOJICUCTBYSI C APYTMMHU €CTECTBEHHBIMH HayKaMH, XUMHUS CTaja
HEOTHEMJIEMOMN YaCThI0 MUPOBOM KYJIBTYPhI, HEOOXOAUMBIM YCIOBUEM YCIIECIIHOTO
TpyJla W JKM3HU Kaxjaoro wieHa oOmiectBa. CoOBpeMEHHas XMMHUSI Kak Hayka
co3ujarenbHas, Kak Hayka BBICOKMX TEXHOJIOTMM HampaBlieHa Ha peIIeHUE
MI00aIbHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIIOBEUECTBA — CHIPHEBOM,
AHEPIreTUYECKOM, MUIIEBOM, SKOJIOTUUECKON O€30MaCHOCTH U OXPaHBI 3J0POBbSI.

B coorBercTBHM ¢ OOIMMH ULEISIMH W MPUHIIMIAMUA CPEIHETO OOIIEro
oOpazoBanus cojiepxkanue npeamera «Xumus» (10—11 kmaccel, 6a30BbIi YPOBEHb
U3YUYEHHs) OPUEHTUPOBAHO MPEUMYIIIECTBEHHO Ha OOMIEKYJIbTYPHYIO MOJATOTOBKY
oOydJaromuxcs, HEOOXOAUMYIO UM IS  BBIPAOOTKH  MHPOBO33PEHUYECKUX
OpPUCHTHPOB, YCICIIHOTO BKJIIOYEHUS B JKU3Hb COLMYMA, MPOJOJDKECHUS
00pa3oBaHUs B pa3IMYHBIX 00JIACTSIX, HE CBS3aHHBIX HETIOCPEICTBEHHO C XUMHUEH.

CocrapisitoniuMu ~ TipeAMeTa  «XUMHUs»  SBISIOTCA 0a30Bble  KYpChl —
«Oprannueckass xumusi» U «OO0mas W HEOpPraHWYecKas XUMHSI», OCHOBHBIM
KOMITOHEHTOM COJIEpKaHUsI KOTOPBIX SIBJSFOTCS OCHOBBI 0a30BOM HAayKH: CHCTEMa
3HAHUHW M0 HEOPTAaHMYECKON XUMHUU (C BKIIOUCHHEM 3HAHUW U3 0OIIer XUMHH) U
opraHnyecko xumuu. @OpMHUpPOBAHHUE JTAHHON CUCTEMBl 3HAHUW TPU WU3yUYECHUH
npeaMeTa 00eCTeuYrBaeT BO3MOXHOCTh PACCMOTPEHHSI BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOIIMX MOHATHIA, 3aKOHOB M TEOPUI XUMUHU.

CtpykTypa coaepxkanusi kKypcoB — «Opranudeckas xumus» u «OOmas u
HeopraHudeckass XuMus» cHOpMHUpOBaHA B IMporpaMMe IO XHUMHH HAa OCHOBE
CUCTEMHOT0 TIOJXO/la K M3YYeHHIO Yy4eOHOro Marepuasa u o0ycJoBJeHa
UCTOpUYECKH  OOOCHOBaHHBIM  pa3BUTHEM  3HAaHUU HAa  ONpeeiIEHHBIX
TEOPETHUYECKUX YpPOBHAX. Tak, B Kypce OpraHMYecKOil XUMHUM BEIIECTBA
paccMaTpUBalOTCS Ha YPOBHE KIACCHYECKONM TEOPUM CTPOCHUS OPraHHUYECKUX
COCMHEHUN, a TaKKe Ha YPOBHE CTEPEOXUMHYECKMX U BJIEKTPOHHBIX
NpeICTaBIeHu O CTpoeHuu BemecTB. CBeneHuss 00 H3ydyaeMbIX B Kypce
BEILIECTBAX JAIOTCA B Pa3BUTHU — OT YIJIIEBOJOPOJOB 10 CIOKHBIX OMOJIOTHYECKU
AKTUBHBIX COEOUMHEHUH. B Kypce OpraHndeckod XUMHH IMOJYy4YarOT pPa3BUTHE
chopMUpOBaHHBIE Ha YPOBHE OCHOBHOTI'O OOIIEro oOpa30oBaHUS IEPBOHAYAIBLHBIC
MPEICTABICHUS O XUMHUYECKOW CBSI3H, KIACCH(PUKAIMOHHBIX MMPU3HAKAX BEIIECTB,
3aBUCUMOCTH CBOICTB BEIIECTB OT UX CTPOEHHUS, O XUMUYECKOU PEAKI[UU.

[log HOBBIM yrioM 3peHUss B mOpeaMmeTe «XuMus» 0a30BOTO YPOBHS
paccMaTpWBaeTCsl W3Y4YEHHBI Ha YpOBHE OCHOBHOTO OO0IIEro o0Opa3oBaHUsA
TEOPETUYECKUA MaTeprall U (AKTOJOTHUECKHE CBEJCHHUS O BEHIECTBAX W
XUMUYECKOW peakuuu. Tak, B 4aCTHOCTH, B Kypce «OOmias u HeopraHudeckas
XUMUSD» OOydYaromMMCsl TMPEIOCTaBISETCS BO3MOKHOCTh OCO3HAaTh 3HAUYCHUE
MEPUOJANYECKOTO 3aKOHA C OOIIETEOPETUYECKUX M METOAOJIOTMYECKUX TMO3UIIUH,
Iy0Ke TOHSATh HCTOPUYECKOE HW3MEHEeHHE (YHKIHMH HTOro 3aKkoHa — OT
o0o0maroie 10 00bSICHAIONIEH U TPOTHO3UPYIOLIEH.



Envnasa cucrema 3HaHMM O BaXXHEMILIMX BEILIECTBAX, UX COCTABE, CTPOCHUH,
CBOWMCTBAX M NPUMEHEHUH, & TAKKE O XHUMUYECKUX PEAKIUAX, UX CYIIHOCTH U
3aKOHOMEPHOCTSX TMpOTEKaHus nonoiHserca B kKypcax 10 um 11 xiaccos
3JIEMEHTAMH COJICP)KAHUSA, HMEIONIUMH KyJIbTYPOJIOTHUYECKHUM W MPUKIATHOU
XapakTep. OTU 3HAHUA CHOCOOCTBYIOT TOHUMAHHMIO B3aUMOCBSI3U XUMHH C
IPYTMMH HAayKaMH, PAacKpbIBalOT €€ pOjb B MO3HABATEIBHOW U IPAKTUYECKOU
JESATeIbHOCTH 4YeJIOBEKa, CIIOCOOCTBYIOT BOCHHUTAHUIO YBAXKEHHS K MPOIECCY
TBOpPYECTBA B O0JACTU TEOPUU U MPAKTUYECKUX MPUIOKECHUN XUMHH, TOMOTAIOT
BBITYCKHUKY OPHEHTHUPOBATHCA B OOIIECTBEHHO U JMYHOCTHO 3HAYHUMBIX
npoOjieMax, CBSI3aHHBIX C XUMHUEH, KPUTUUECKH OCMBICIMBATh HH(POPMAIUIO U
OpUMEHSATh €€ I TIONOJIHEHUSI 3HAHWUM, PpEIIEHUS WHTEIJICKTyalbHbIX U
AKCTIEPUMEHTATBHBIX MCCIIEIOBATEILCKUX 3a7a4. B 1ie10M conepxanue yueOHOro
npeaMera  «XHUMUS»  JTaHHOTO  ypOBHA  U3YYEHHS  OPUEHTUPOBAHO  Ha
dbopmupoBaHue y oOydaromuxcs MHUPOBO33PEHUYCCKONW OCHOBBI JIsl TTOHUMAHHS
dbunocodpckux uaeH, TaKMX Kak: MaTepHaIbHOE E€IUHCTBO HEOPTraHUYECKOTO H
OpraHUYeCcKOro Mupa, OOYCJIOBJICHHOCTh CBONCTB BEIIECTB HX COCTaBOM H
CTPOEHHEM, I[I03HABAEMOCTh NPUPOAHBIX SBJICHUA NYyTEM OSKCIEPUMEHTa U
pelieHrss TPOTHBOPEUUM MEXAy HOBbIMH (akTaMd UM TEOPETUUYECKUMU
NPEINOChUTKAMH, OCO3HAHUE POJIM XUMHUH B PEIICHUH SKOJOTHYECKUX MpobieM, a
TaKKe MpodsieM cOepexeHUs] IHEPreTHIECKUX PECYPCOB, CHIPBS, CO3AaHUSI HOBBIX
TEXHOJIOTMH U MaTepuasoB.

B nmane pemenuss 3agady  BOCIWTaHMS, Pa3BUTHS W COLMAIU3ALNU
oOydJaromuxcs NPUHATHIE MPOTPAMMON IO XUMHUU TMOJXOJbl K OIPEACIICHUIO
colepKaHUsl M TOCTPOCHUA TMpeAMeTa MpeAycMaTpuBalT (hopmMupoBaHue
YHUBEPCAJIBHBIX YYEOHBIX JEUCTBHI, HMEIONMX 0a30BO€ 3HAYCHUE JUIS
pPa3TUYHBIX BHJIOB JICSITENIBHOCTH: pEHIeHUs MpolieM, TIOUCKa, aHaiu3a W
00paboTku nHGOpPMAIIUHA, HEOOXOAUMBIX JJII TPUOOPETEHUS OTBITA IPAKTUYECKOM
U UCCIIEIOBATEINBCKON NIESATEIbHOCTH, 3aHMMAIOIIEH Ba)XHOE€ MECTO B IMO3HAHUU
XUMUHU.

B mpakTthke npenomaBaHuMs XUMHUM KAaK Ha YPOBHE OCHOBHOTO OOMIETro
o0pa3oBaHUs, TaK M HA YPOBHE CpeHEr0 001Iero o0pa3oBaHus, MpH ONpeIeIICHUN
COAEPKATEIbHOW XAPAKTEPUCTUKU LEJEeW HU3YYCHHUS MpeIMETa HalpaBICHUEM
MEPBOCTETICHHONW 3HAYMMOCTH TPAJUIMOHHO TpU3HAETCS (HOPMHPOBAHUE OCHOB
XUMHUYECKOW HAyKH Kak O0JACTU COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTHUYECKOMN
NEATEIbHOCTU YeJIOBEKa M KaK OJHOr0 M3 KOMIOHEHTOB MUPOBOM KyJbTyphl. C
METOJIMYECKOM TOYKM 3PEHUS TaKOW MOAXOJ K ONPEACICHUIO LEJIe N3y4YEHUS
MpEIMETA SBJISIETCS BIIOJIHE ONPAaBJAaHHBIM.

CornacHO AaHHOW TOYKE 3PEHMS TJABHBIMU LEISMU HM3YUYEHHUs MpeIMeETa
«Xumus» Ha 6a3oBoM ypoBHe (10 —11 ki1.) siBRsAIOTCS:

e (GdopMHUpOBaHHE CHCTEMbl XHMHYECKMX 3HAHUM KaK  BaKHEHIIEH
COCTaBJISIIOIIEN €CTECTBEHHO-HAYYHOW KapTUHBI MUPA, B OCHOBE KOTOPOU



JeKAT KITIOYEBbIE TIOHATHS, (DYHIaMEHTATbHBIC 3aKOHBI U TCOPUH XUMUHU,
OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W TMOHUMAHUE CYIIHOCTU JOCTYITHBIX
00001IIeHNIA MUPOBO33PEHUECKOT0 XapaKTepa, O3HAKOMIICHHE C HCTOpPHUEH
WX Pa3BUTHS U CTAHOBJICHHUS,

e (opmMupoBaHHE U pa3BUTHUE MPEIACTABICHUI O HAYYHBIX METOAAX MO3HAHUS
BEIICCTB M XHUMHYECKUX PEaKIUi, HEOOXOMUMBIX IS MPHOOPETCHUS
YMCHUH OPHUEHTUPOBATHCS B MHPE BEIIECTB W XUMHUYECCKUX SIBICHHM,
UMEIOIIUX MECTO B MPUPOJIE, B IPAKTUICCKOMN M MTOBCETHEBHOM KU3HU;

e pa3BHUTHE YMEHUU U CITIOCOOOB JCATCIBHOCTH, CBA3aHHBIX C HAOIIOICHUEM U
OOBSCHCHHEM XHMHUUYECKOTO OSKCIEPUMEHTAa, COOJIIOJICHUEM IPaBUII
0e301acHOro oOpaIeHus ¢ BEIIECTBAMH.

Hapsay ¢ atuM, copeprkaTelibHasi XapaKTePUCTHKA IeJeH U 3a/1ay U3ydCHUsI
npeaMeTa B IporpaMMe 10 XMMUU YTOYHEHA M CKOPPEKTHUPOBAaHA B COOTBETCTBHHU
C HOBBIMHM IIPHOPUTETAMHU B CHCTEME CpeaHero oomiero odpazoBanus. CerojaHs B
NpernojaBaHud  XUMHUM B OOJbIICH  cremeHW  OTAAETCS  MPEANOYTCHHE
NPAKTHYCCKOW KOMIIOHGHTE COJCpXKaHUs OOyYCHHs, OPHCHTHPOBAHHON Ha
MIOJICOTOBKY BBIMYCKHHMKA 00IIe00pa30BaTeIbHON OpraHW3alliy, BIIAJCIONIETO HE
HAOOpOM 3HaHUWH, a (PYHKIIMOHAJIBLHOW TPAMOTHOCTBIO, TO €CTh CIIOCOOAMH H
YMEHUSIMHA aKTUBHOTO TIOJNyYEHUsS 3HAHWA W MPUMEHEHHS WX B PEATbHON JKU3HU
JUTSL PEIICHUs TPAKTHYECKUX 3a/1a4.

B cBsi3u ¢ 9TUM TpM W3YYEHHH TpeaMeTa «XHMHs» JTOMHHHPYIOIIEEe
3Ha4YeHHE MPUOOPETAIOT TaKKeE TeNIN U 3aa9H, KakK:

ajanraiusi 00yJaroImuxcs K yCIOBHSIM TUHAMUYHO Pa3BUBAOIIETOCS MHPA,
GopMuUpOBaHUE  HWHTEIUIGKTYalIbHO  PAa3BUTOW  JIMYHOCTH, TOTOBOM K
caMo00pa3oBaHUIO, COTPYAHUYECTBY, CAMOCTOSATEIBHOMY MPUHSATHIO TPAMOTHBIX
peIIeHN B KOHKPETHBIX )KH3HCHHBIX CUTYAIIHMsIX, CBI3aHHBIX C BEIECTBAMHU U HX
IpUMEHEHHUEM;

dopMupoBanue 'y OOyYarOmIMXCsl KJIIOYEBBIX HABBIKOB  (KJIFOYEBBIX
KOMIIETEHIINI), WMEIOINX YHUBEPCATbHOE 3HAYCHUE [JI1 PA3IUYHBIX BUIOB
JESTENBHOCTU: PEIIeHUs MpoOseM, MOUCKa, aHanu3a U 00paboTku WH(OpMaIUH,
HEOOXOMUMBIX JUIsl TPUOOPETEHHUS OMBbITa JACATENBHOCTH, KOTOpas 3aHUMAeT
BOXHOE MECTO B TIO3HAHWW XUMHUHU, a TakKkKe [JIs OICHKA C TO3HIIHM
HKOJIOTUYECKON Oe30MacHOCTH XapakTepa BIUSHUS BEHIECTB M XUMHUYECKHUX
MPOIIECCOB HA OPTaHU3M YEJIOBEKA U IPUPOIHYIO CPELY;

pa3BUTHE MO3HABATEIHLHBIX HHTEPECOB, MHTEIICKTYAIbHBIX W TBOPUYECKUX
CIIOCOOHOCTEH 00YUYaIOIIUXCS: CIIOCOOHOCTH CaMOCTOSITENILHO TPHOOPETATh HOBBIC
3HAHMSI TI0 XUMHH B COOTBETCTBUU C )KU3HEHHBIMHU MOTPEOHOCTSIMU, UCIIOJIH30BAThH
COBPEMEHHBIE MH(POPMAIMOHHBIC TEXHOJIOTUHU JJIsl MIOMCKA W aHajau3a y4eOHOU |
HAyYHO-TIOMYJISIPHON WH(DOPMAIIUU XUMHYECKOTO COJICP KAHMS;

dbopMHUpOBaHUE U PA3BUTHEC Y OOYUAIOIIMXCS ACCOIMMMATUBHOTO U JIOTHYECKOTO
MBIIIIEHUS, HA0II0AaTeIbHOCTH, COOPAaHHOCTH, aKKyPAaTHOCTH, KOTOPBIE OCOOCHHO



HEOOXOJUMBI, B YaCTHOCTH, NpPH IUIAHUPOBAHUU M MPOBEACHUU XUMHUYECKOTO
AKCIEPUMEHTA;

BOCHHUTaHUE Yy oOOydalmuxcsi yOeKIEHHOCTH B TYMaHHCTHYECKOU
HaIMpaBJICHHOCTH XUMHUH, €€ BaXXHOW POJU B PEIICHUH TI00AbHBIX MPOoOJieM
palMOHAILHOTO MPUPOOTIOIH30BAHMS, TTOTIOJHEHHS YHEPTEeTUUECKUX PECYPCOB U
COXpaHEHHsS] TPUPOJHOTO PABHOBECHS, OCO3HAHMS HEOOXOAUMOCTH OEPEKHOTrO
OTHOIIIEHUSI K TPUPOJIE U CBOEMY 3J0pPOBbIO, a TaKKe MPUOOPETCHUS OMbITA
WCIIOJIb30BaHUsl TOJIYYECHHBIX 3HAHUW IS TPUHATUS TPAMOTHBIX PEIICHUN B
CUTYAIUsIX, CBI3aHHBIX C XUMUYECKUMHU SIBIICHUSIMU.

B yueOHOM mnaHe cpenHero oOmiero oOpa3oBaHUs MpPeAMET «XUMUS»
0a30BOTr'0 YPOBHSI BXOJUT B COCTaB MpeaMeTHON 00acTu «EcTeCTBeHHO-HAy4HbIC
IPEAMETBI.

MecTo npeaMeTa B y4eOHOM ILIaHe

B yue6n0oM mane MBOY «Urocckas COIL» otBogutcs B 10-M kimacce 34
4acoB U3 pacuéra | 4ac B HEIEIIO.

[Ipu nOpoxoXIeHUM MPOTpaMM BO3MOXKHBI PHUCKH: aKTUPOBAHHBIC JTHU
(HU3KUW  TeMmIepaTypHbId  PEXHM), KapaHTHH  (MOBBIIIEHHBIH  YPOBEHb
3a0071€Ba€MOCTH),  TEPEHOC  MPAa3qHUYHBIX JHEW (B COOTBETCTBUHU C
[ToctaHoBieHrneM MUHTpPyIa U COIMUAIBHOW 3allUThI), OOJHHUYHBIA JIUCT,
KypcoBasi MepernoAroToBka, ceMHHaphl. B ciydae Oone3Hu yduTens, KypcOBOM
NEPETOArOTOBKH, MOE3/IKaX Ha CEMUHAPbI, YPOKH COIJIACHO paboydeil mporpamMmel,
OyZeT MpOBOAUTH IPYroil yuyuTedh COOTBETCTBYIOLIEro mpodumis. OTcTaBaHue 1Mo
nporpaMme OyAeT yCTpaHEeHO B COOTBETCTBHUU C [lookeHrEM 0 MEPOIPUATHUSIX TIO
NPEOJIOJICHNI0 OTCTaBaHUM MpHU peanu3alnuud padodyux MporpaMM IO y4eOHBIM
npeameraM (kypcam) (paszgen 3, m.a. 3.3). M3Menenuss BHocsaTcs B JucT
pErucTpanuy U3MEHEHH I, BHOCUMBIX B pa004yI0 MporpaMMmy.

BocnurarebHbIH NOTEHIUAT Y4eOHOr0 npeaMeTa « XuMHush»
-YCTaHOBJICHHE MEKIPEIMETHBIX CBA3EH XUMHUU C JIPYTMMH HayKamu: UCTOPHEH,
reorpadueit, MaTeMaTUKOH, (PU3HUKOI;

-U3y4YCHUE MAaTEpPUAJIOB O HAYYHBIX OTKPBITUSX, JUYHOCTHBIX KadyecTBaAX M
3aciyrax y4eHblX;

- BKIIOYEHUE B COJIEp)KaHHE Y4YEeOHBIX 3aHATHUM Marepuaina, IO3BOJISIIOLIETO
PACKPBITh CYITHOCTH SKOJOTUIECKUX TIPOOIEM U CIIOCOOBI UX PEIICHHUS;

- 0 IIPEAEIBbHO JIOMYCTUMOM KOHIIEHTPAI[UU OMACHBIX BEIIECTB;

- 00 WCTOYHWKAX 3arps3HEHUN M Mepax MO OOECMEYCHUIO 3KOJIOTHUECKOU
0e3011acHOCTH;

- 0 3aMEHE TPAJAMUIIMOHHBIX XHUMHUYECKUX MPOU3BOJCTB TEXHOJIOTHUSIMH «3€JICHOU
XUMUN;

- hopMHUpOBaHKE HABBIKOB TPAMOTHOT'O 1 0€30IMacHOTO OOpaIlleHHs C BEIIeCTBAMH,
HEOOXOJMMBIMU B OBCEHEBHOM JKU3HU;



- 3HAKOMCTBO C MH(pOpMallMeil O BellecTBaxX OBITOBOM XMMHH, ONBITAX C HUMU;
-BKJIIOYEHUE B COJEPKaHUE YPOKOB MH(OPMAIMU O Pa3BUTUU XMUMHUYECKOW HAYKU
B Hallle CTpaHe, pOJv XMMHYECKOW MPOMBIIUIEHHOCTH B SKOHOMUKE PecnyOnuku
Xakacwusi;

- IEMOHCTpAaIMs Ba)KHOCTH XMMHYECKUX 3HAHUW B BBIOOpE Mpodeccuu, CBA3aHHOU
C XUMHUEH, U PACKPHITUE NEPCIEKTUB JAHHOIO BHIOOPA.

COIAEPKAHUE OBYYEHUA
10 KVIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0OCHOBbI OPraHUYECKO XUMMUH

[IpenmeT opraHM4ecKoil XUMUU: €€ BOSBHUKHOBEHUE, PA3BUTHUE U 3HAYCHUE B
MOJIyYCHUU HOBBIX BEIIECTB U MaTepUaNIOB. Teopusi CTPOCHHUS OpPraHUYECKUX
coenunenuii A. M. Bytieposa, e€ ocHoBHBIE O0KeHUsA. CTPYKTypHbIE (POPMYIIBI
OpraHMYeCcKuX BellecTB. ['omosiorusi, u3oMepusa. XHUMHUYECKas CBI3b B
OpPraHUYECKUX COCTMHEHUSX — OJJMHAPHBIE U KPATHBIE CBS3H.

[IpencraBienue o kiaccupuKalud opraHudeckux BemiecTB. HomeHkmatypa
OpraHMYeCKUX COEIUHEHUW (CUCTEeMaTWyeckas) W TpUBUAJIbHBIE HAa3BAHUS
Ba)KHEUIINX MTPEACTABUTENIEH KIIACCOB OPraHNMYECKUX BELIECTB.

OKCIIEpUMEHTAJIbHBIE METOAbl HM3YUYEHHsI BEIIECTB M HUX IPEBPALLICHUI:
O3HAaKOMJICHHE C O00pa3laMyd OPraHUYeCKHWX BEIIECTB M MaTephajlaMd Ha UX
OCHOBE, MOJICJIMPOBAHUE MOJIEKY]l OpPraHWYECKUX BEIIECTB, HAOJIOJCHUE U
OMMCaHUE AEMOHCTPAIMOHHBIX OIBITOB IO MPEBPAILCHUIO OPraHUYECKUX BEIECTB
Ipy HarpeBaHuu (TIaBJIeHUE, OOYTJIMBaHKUE U TOPEHNE).

YriaeBogopoabl

AJIKaHBI: COCTaB W CTPOEHUE, TOMOJOTMYECKUH psA. Meran u 31aH —
MPOCTEUIITNE TPECTABUTENN aJIKaHOB: (U3MYECKHE WM XUMHUYECKHE CBOMCTBA
(peakuuy 3aMenieHuss W TOPEHHUs), HAXO0XKICHUE B MPUPOAE, MOIyUYCHHE U
IIPUMEHECHHUE.

AJIKEHBI: COCTaB M CTPOEHUE, TOMOJIOTUYECKUI psl. DTHIEH U MPONUIIEH —
MPOCTEUIITNE TPEICTABUTEIN AJIKCHOB: (U3MUECKHE W XHUMHUYECKHUE CBOMCTBA
(peakuuMyu TUIPUPOBAHMS, TaJOTCHUPOBAHMS, THUApPATAlUU, OKHUCICHUS H
MOJIMMEPU3ALINH ), TOJYUEHUE U TPUMEHEHHUE.

Anxamuensl: OytamueH-1,3 u metunOyramueH-1,3: cTpoeHHe, BaKHEHIIIHE
XUMUYECKHE CBOMCTBA (peakiusi moiumepuszanuu). [lomydeHue CUHTETHYECKOTO
Kay4dyKa U PE3UHBI.

AJIKMHBI: COCTaB U OCOOCHHOCTH CTPOCHHUSI, TOMOJIOTUYECKHUM Psifl. ALIETUIICH
— MPOCTEUIIMNA MpPEACTABUTENb AJKUHOB: COCTaB, CTpOEHUE, (GU3UYECKHE U



XUMHYECKUE CBOWMCTBA (peakUuy TMIPUPOBAHUS, TaAJIOT€HUPOBAHUS, THIpaTalUH,
rOpeHus), NOJy4YEeHUE U IPUMEHEHHE.

Apensl. beHson: coctaB, cTpoeHHe, (pU3MUECKHE U XMMUYECKHE CBOMCTBA
(peakuuu raJoreHUpoOBaHUsA U HUTPOBAHUS), MOIYYEHHE W NMpPUMEHEHUe. Tonyon:
cocmas, cmpoenue, ¢uzuueckue U  XuMuueckue  ceoucmea  (peaxyuu
2aN02eHUPOBAHUS U HUMPOBAHUs), NONyYeHue U npumeHeHue. TOKCUYHOCTD
apeHoB. ['‘eHeTnueckas CBs3b MEXAY VYIJIEBOAOPOJAMHM, TNPUHALICKAUUMU K
Pa3JINYHBIM KJIaccaM.

[IpupoaHble HMCTOYHUKU YIIIeBONOPOAOB. [IpupoaHbli ra3 W NOMYyTHBIE
HedTsaHuble ra3pl. HedTes u €€ mpoucxoxnenue. CrnocoObl nepepaboTku HedTH:
NEpPEeroHKa, KPEeKUHI (TEPMHYECKUH, KaTamuTH4yecKuil), nupoiaus3. [IpoaykTel
nepepaboTku HeTH, X MPUMEHEHHE B MPOMBIIUIEHHOCTH U B ObITy. KameHHbIi
yroJib U MPOJYKTHI €r0 NepepadoTKu.

OKCHEepUMEHTAJIbHBIE METO/Abl M3YyYEeHHUS BEIIECTB M HMX NPEBPAICHUN:
O3HAaKOMJIEHME C 00pa3lamMu IJJacTMAacC, Kay4yKOB M PE3UHBI, KOJUICKIUU
«Hedtp» u  «Yromp», MOAEIUPOBAHME  MOJIEKYJ  YIJIEBOJOPOJIOB |
raJIOr€HONPOU3BOAHBIX, MTPOBE/ICHNE NPAKTUYECKON pabOThl: MOJyYEHHE ITUIICHA
Y U3y4YE€HHUE €0 CBOUCTB.

Pacuérnble 3agaun.

Boruncienuss 1mo ypaBHEHHIO XWUMHUYECKOW peakiuu (Macchl, 00BEMa,
KOJIMYECTBAa MCXOJIHOI'O BEIIECTBA WJIM MPOAYKTA PEAKIMHU IO MU3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

Kuciopoaconepskanue opranu4ecKue coeJMHEHHA

[IpenenbHble OQHOATOMHBIE CIHHPTHI. METaHON UM 3TAHOJN: CTPOEHHUE,
¢uznueckre W XMMHUYECKHE CBOMCTBAa (peakiud C aKTHBHBIMH MeETaJlIaMH,
rajoreHoBOJOpOAaMHU, TOpPEHHE), NpHUMEHEHHUE. BoaopoJaHbIE CBS3UM MEXKAY
MOJIEKYJIaMU CIIUPTOB. JleHCTBUE METAHOJIa M 3TAHOJIA HA OPTaHU3M YEJIOBEKA.

MHoOroaToMHbl€  CHOUPTBI. OTWICHIVIMKOIb W  TJIMLEPUH: CTPOECHHE,
¢usnyeckue M XMMUYECKHE CBOWCTBA (B3aUMOJEHCTBHE CO MLICIOYHBIMU
MeTa/llaMH, KauyeCTBEHHAsl peaKlusi Ha MHOrOaTOMHbIE cnupThl). JleiicTBue Ha
opraHusM yesoBeka. l[puMeHeHne riieprHa U 3TUICHTITUKOIISL.

@deHoN: CTPOCHHWE MOJEKYNbl, (U3UYECKHUEe U XUMUYECKHE CBOWCTBA.
Tokcuunocts dhenona. [I[pumenenne genomna.

Anpperuapl M kemowusi. DopMaNbAETHI, aLETAIBACTHI: CTPOECHHUE,
¢u3nyeckne U XUMHYECKHE CBOWCTBA (pEaKLUUU OKUCICHHS U BOCCTAHOBJICHMUS,
KAueCTBEHHBIE PEAKIUH ), IOJTYyYEHUE U IPUMEHEHHE.

OOHOOCHOBHBIE MpeEJeNbHbIE KapOOHOBBIE KHUCIOTHL. MypaBbHHAs H
YKCYCHasi KHMCIJIOTBI: CTPOCHHME, (PU3NYECKHE M XMMUYECKHE CBOMCTBA (CBOMCTBA,
oO1ue aig Kjiacca KUCIOT, peakius dTepuuKalnn), nojayuyeHrue u MpuMeHEHHE.
CreapuHoBasi U OJIEMHOBAs KUCJIOTHI KaK MPEICTABUTEIN BBICIIMX KapOOHOBBIX
KHCJIOT. MbUIa KaK COJIM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE IEHCTBUE.




CnoxxHble 3(QUpbl KaK MPOU3BOAHBIE KapOOHOBBIX KHUCIOT. ['uaponus
c10HbIX 3¢upoB. XKupsl. 'uaponus xupos. [Ipumenenue xxupoB. buonorunueckas
POJIb JKUPOB.

VYrneBogel: cocraB, KilaccupuKauMs ~— yrieBoJoB  (MOHO-, JHU- U
nosiucaxapubl). ['moko3a — npocTelinii MOHOCaXapul: 0COOEHHOCTH CTPOEHUS
MOJIEKYJIbI, (U3MYECKME W XUMUYECKHE CBOMCTBAa (B3aMMOJEHUCTBHE C
rugpokcugom menu(ll), oxucinenue ammuadHbIM pacTBopoM okcuaa cepebpa(l),
BOCCTaHOBJICHHE, OpOKEHHE TJIIOKO3bl), HAXOXKIEHUE B MPUPOJIE, MPUMEHEHUE,
ounonorunyeckas poisib. @orocunte3. PpykTo3a Kak U30Mep IITIOKO3bI.

Kpaxman u nemnonosa kak npupoaHsle noaumepsl. CTpoeHHe Kpaxmalia U
HeJuToNo3bl.  PuU3nyeckrue W XUMUYECKHE CBOMCTBAa Kpaxmana (THApOJIU3,
KayeCTBEHHAs PEaKIMsl C HUOJOM).

OKCIIEpUMEHTAJIBHBIE METOAbl HW3YYEHHsI BEIIECTB M HUX IPEBPALLCHUI:
npoBe/ieHre, HAOJIOJICHHE U ONHMCAHHWE JEMOHCTPALIMOHHBIX OIBITOB: TOPEHHE
CIIUPTOB, KAUYECTBEHHBIE PEAKIMU OJHOATOMHBIX CIIHPTOB (OKHCIEHHE HSTaHOJA
okcuaoM Menu(ll)), MHOroaroMHBIX CHUPTOB (B3aMMOJEHCTBUE TJIMIIEPUHA C
ruapokcuom menu(ll)), anpaernnos (OKUCIEHHE aMMHAYHBIM PACTBOPOM OKCH[IA
cepeopa(l) u ruapokcuaom wmemu(ll), BzammonmercTBHE Kpaxmalia C HOJIOM),
pOBeJIEHNE MTPAKTUYECKON pabOThI: CBOMCTBA PACTBOPA YKCYCHOM KUCIIOTHI.

Pacuérnbie 3anaum.

Boruncienuss 1mo ypaBHEHHIO XWMHUYECKOW peakiuu (Macchl, 00BEMA,
KOJIMYECTBA MCXOAHOTO BEIECTBA MJIM IPOAYKTA PEAKLHH 0 U3BECTHBIM Macce,
00BEMY, KOJIMYECTBY OJTHOTO M3 UCXOHBIX BEIIECTB WU MPOAYKTOB PEAKIUH ).

A3oTcoaepxKaniue OpraHnuecKue COeUHEHHUS.

AMUHOKHUCTIOTBHI KaKk aM(OTEepHBbIE OpraHWYecKue coenuHeHus. Puznueckue
U XUMHYECKUE CBOMCTBA aAMUHOKHUCIOT (Ha mpumepe IiiniuHa). buosmorunueckoe
3HAYeHHUE aMUHOKUCIOT. [lenTuapbl.

benku kak npuUpoaHBIE BBICOKOMOJIEKYJSApPHBIE coenuHeHus. llepBuunas,
BTOpUYHAsT U TpETUYHasl CTPyKTypa OeikoB. XHUMHUYECKHE CBOWCTBA OEJIKOB:
TUJIPOJIN3, ICHATYypallysl, KaueCTBEHHbIE PEaKuy Ha OeNIKH.

OKCHEpPUMEHTAJIBHBIE METOAbl HM3YYEHMsI BELIECTB M HUX IPEBPALICHUN:
HAOJII0/ICHNE U ONKCAaHUE JEMOHCTPAIIMOHHBIX ONBITOB: JIEHATYypalus OENKOB MpH
HarpeBaHUM, IBETHbIE pEaKLUU OEIKOB.

BbICOKOMOJIEKY/ISIPHBIEC COCAMHEHUSA

OCHOBHBIE MOHATUS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEIMHEHMI: MOHOMED,
IIOJIUMED, CTPYKTYPHOE 3BEHO, CTENEHb NMOJUMEpU3ALUH, CPEAHSAS MOJIEKYJISIpHAS
Macca. OCHOBHBIE METOABI CHUHTE3a BBICOKOMOJIEKYJSIPHBIX COCIWHEHHA —
MTOJIMMEPHU3ALMS U TTOJIMKOHCHCALINS.

OKCIIEpUMEHTAJIBHBIE METOABbl HW3YUYEHHsI BEIIECTB M HMX IPEBPALLCHUM:
O3HaKOMJIEHHE ¢ 00pa3liaMM MPUPOJHBIX U MUCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
Kay4yKOB.



MexnpeaMeTHbIE CBA3U.

Peanuzanus MeXIpeaAMETHBIX CBA3€U NPU U3YyYEHUU OPraHUYECKON XMMUU B
10 xkyacce OCYHIECTBISETCS 4E€pe3 HCIOJIb30BAaHUE KAaK OOLIUX €CTECTBEHHO-
HAayYHBIX ITOHATUU, TaK U IOHATUH, SBIAIOLIUXCA CUCTEMHBIMU JJISI OTHAEIBHBIX
[IPEAMETOB €CTECTBEHHO-HAYYHOI' O L{UKIIA.

OO01Me ecTecCTBEHHO-HAYYHBIE MMOHATHUS: SIBJIEHUE, HAYYHBINA (DaKT, TUIOTE3A,
3aKOH, TEOpHsl, aHaJM3, CUHTE3, KiIacCU(UKaLUs, NEPUOANYHOCTb, HAOJIIOIEHUE,
HU3MEpPEHUE, DIKCIIEPUMEHT, MOJEINPOBAHUE.

®usuka: Marepus, DHEPrus, Macca, aroM, DJJIEKTPOH, MOJEKYIa,
HPHEPreTUYECKUN ypOBEHb, BELIECTBO, TEJIO0, OOBEM, arperaTHOE COCTOSHUE
BELIECTBA, (PU3MUECKHUE BEJIMUMHBI U €IMHULIBI UX U3MEPECHHUS.

buonorusa: kierka, opraHusM, Ouocdepa, OOMEH BELIECTB B OpraHU3ME,
¢doTtocuHTEe3, OHOJOTMYECKH AaKTUBHbIE BellecTBa (OENKH, YTriIeBOAbI, >KUPBI,
bepMeHTHI).

['eorpadusi: MuHepasnbl, TOPHbIE MOPOJIbI, MOJIE3HbIE UCKOMAEMBbIe, TOILIUBO,
peCypehl.

TexHonorusi: nUIIEBbIE MNPOAYKTbI, OCHOBBI PALMOHAJIBHOIO NUTAHUA,
MOIOIIME CPEICTBA, JEKAPCTBEHHBIE U KOCMETUYECKHUE IIPENapaThl, MaTepUabl U3
UCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.



IIJTAHUPYEMBIE PE3VJIBTATBI OCBOEHHMS ITPOI'PAMMBI 11O XUMHWN
HA BA30BOM YPOBHE CPEJIHEI'O OBLIEI'O ObPA3OBAHUA

JIMUYHOCTHBIE PE3YJIbTATBI

OI'OC COO ycranaBnmuBaeT TpeOOBaHUA K peE3ysbTaTaM OCBOEHUS
oOydJarolmuMucs TporpaMM CpeaHero oOmero o6pa3oBaHusi (JUYHOCTHBIM,
METanpeJIMETHbIM ¥ TNpeAMETHhIM). HaydHo-MeTonuueckol OCHOBOM st
pa3paboTKH TUIAHUPYEMBIX PE3yJbTaTOB OCBOEHHUS MPOrpaMM CPEIHEro OOIIEero
0o0pa3oBaHus SBISIETCS] CUCTEMHO-IEATETbHOCTHBIN MOIXO/I.

B cooTBeTCTBUM € CHCTEMHO-AESTEIBLHOCTHBIM TMOJX0JIOM B CTPYKTYpE
JUYHOCTHBIX PE3YJIbTATOB OCBOEHHUA MpeaMera «XHUMHUsS» Ha YpPOBHE CPEIHEro
oO01rero 00pa3oBaHusl BbIJIEJIEHBI CIEAYIONINE COCTABISIOUIUE:

OCO3HAHHUE OOYYAIOIIUMHUCS POCCHUHCKOW TPaKJAHCKOM HICHTUYHOCTH —
TOTOBHOCTH K CAMOPAa3BUTHUIO, CAMOCTOSITEIbBHOCTH U CaMOOIIPEICNICHHUIO;

HaJIU4re MOTHBAIIMK K 00YUYEHUIO;

I[EJICHANPABIICHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHUM JIMYHOCTH HA OCHOBE
KITFOUEBBIX IIEHHOCTEH M UICTOPUUECKUX TPAJIUIINI 0a30BOM HAYKU XUMUH;

TOTOBHOCTh M CHOCOOHOCTh OOYHYarOIIMXCS PYKOBOJCTBOBATHCA B CBOEH
JESTENBHOCTH IIEHHOCTHO-CMBICIIOBBIMU YCTaHOBKaMH, MPUCYIIUMH IEI0CTHON
CUCTEME XMMHUUYECKOr0 00pa30BaHMUS;

HAJIM4YMEe MPABOCO3HAHUS IKOJIOTMYECKON KYJIbTYphl U CIOCOOHOCTU CTAaBUTh
IIEJIM U CTPOUTD KU3HEHHBIE TJIAHBI.

JIM4HOCTHBIE pe3yibTaThl OCBOCHHUSI TpeaMeTa «XUMHUs» JAOCTUTAIOTCA B
€AUMHCTBE Y4YeOHONM M BOCHUTATEIBHOW JCSATEIBHOCTH B COOTBETCTBUU C
T'YMaHUCTUYECKUMH, COLMOKYJIbTYPHBIMH, TyXOBHO-HPAaBCTBEHHBIMU IIEHHOCTSIMU
U HJleaJaMU POCCHUICKOTO TPa)XIAHCKOTO OOIIEeCTBa, MPUHATHIMH B OOIIECTBE
HOpMaMH ¥  TpaBWJIaMHU  TOBEACHHS,  CIOCOOCTBYIOIIMMH  MPOIIECCaM
CaMOIIO3HAHMS, CAMOPA3BUTHUA W HPABCTBEHHOI'O CTAHOBJIEHUS JUYHOCTH
00yJaromuxcs.

JIn4HOCTHBIE pe3yNbTaThl OCBOCHHUS MpeaMeTra «XHMUS» OTpaxKaroT
c(hOpPMHPOBAHHOCTh OTBITA TIO3HABATEIHLHONM M TMPAKTUYECKON J1EITEITbHOCTH
OOy4JaromuXCs M0 peau3aliy MPUHATHIX B 00IIECTBE IIEHHOCTEH, B TOM YHUCIIE B
YacTHu:

1) rpaskIaHCKOro0 BOCIIMTAHUA:

OCO3HAHHUS 00YyYaIOIIUMUCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00s3aHHOCTEH,
YBa)KEHHUSI K 3aKOHY U ITPaBOMOPSIAKY;

MPEACTaBICHUS O COLMAIbHBIX HOpPMax M TMpaBWIaX MEXKIUYHOCTHBIX
OTHOIIEHUH B KOJUICKTUBE;



TOTOBHOCTH K COBMECTHOW TBOPYECKOW JEATEIBHOCTA TMPU CO3JaHUU
y4eOHBIX MPOEKTOB, PEIICHUU Y4YEOHBIX W MO3HABATEIbHBIX 3aJ]lay, BHIMIOJIHEHUU
XUMUYECKUX IKCIIEPUMEHTOB;

CIIOCOOHOCTH TMOHMMAaTh U TMPUHUMATh MOTHBBI, HAMEpPEHHUs], JIOTUKY H
apryMEHTBI JPYTUX MPU aHAIN3€ PA3JIMUHbBIX BUOB YU€OHOU JIEITEIIBHOCTH;

2) IaTPUOTHYECKOI0 BOCIIMTAHHUA

[IEHHOCTHOTO OTHOIIEHHUSI K HCTOPUYECKOMY U HAYYHOMY HACJEAUI0
OTE€YECTBCHHON XMMUH;

YBaXXEHUSI K MPOIECCY TBOpPUECTBA B OOJACTH TEOPUM U TPAKTHUECKOTO
NPUMEHEHHS] XUMHH, OCO3HAHUSI TOTO, YTO JIOCTHMIXKEHUS HAYKU €CTh pe3yJibTaT
JUTMTENIBHBIX ~ HAOMIOJICHUH, KPOMOTJIMBBIX  JKCIEPUMEHTAIBHBIX  IOWCKOB,
MOCTOSIHHOTO TPY/1a YYEHBIX U MPAKTUKOB,;

WHTEpeCa U I03HABAaTEJIbHBIX MOTHBOB B IMOJYYCHUH U TMOCIEAYIOIIEM
aHajau3e MH(POpMAIMU O MEPEJAOBBIX JTIOCTUKEHUSIX COBPEMEHHON OTEUECTBEHHOM
XUMUU;

3) IyXOBHO-HPABCTBEHHOI' 0 BOCIIUTAHUS

HPaBCTBEHHOTO CO3HAHMS, ITUYECKOTO MMOBEACHUS;

CIOCOOHOCTH OIIEHUBATh CUTYAIIMH, CBA3aHHBIC C XUMUUYECKUMU SIBIICHUSIMH,
U MIPUHUMATh OCO3HAHHBIEC PELICHUS, OPUCHTUPYSACh HA MOPAJIbHO-HPABCTBEHHbIE
HOPMBI U LICHHOCTH;

TOTOBHOCTH OIIEHHUBAaTh CBOE IMOBEJECHUE M IMOCTYNKH CBOMX TOBapHUIIEH C
NO3ULIMM HPABCTBEHHBIX M TIPABOBBIX HOPM M OCO3HAaHHE TMOCIEICTBUH 3TUX
MOCTYTIKOB;

4) popMupoBaHus KyJbTYPbI 310POBbSI:

NOHMMAaHHUS IIEHHOCTEW 370pOoBOro M Oe3zomacHoro oOpasza IKHU3HH,
HEOOXOAUMOCTH OTBETCTBEHHOTO OTHOIIEHHS K COOCTBEHHOMY (PU3MUECKOMY H
IICUXUYECKOMY 3/10POBBIO;

coOmoieHus TpaBmwil 0e30macHOro oOpaleHusi C BelecTBaMH B OBITY,
IMOBCEHEBHOM XKU3HU U B TPYIOBOU AECATEIBHOCTH;

NOHUMAHMUSI UEHHOCTH MPaBUJI HWHIUBUAYAJBbHOIO M  KOJUIEKTUBHOTO
0€30macHOr0 MOBE/ICHUS B CUTYAIUsIX, YTPOXKAIOIIUX 370POBBIO U KU3HHU JIIOJICH;

OCO3HAHMS TOCTEACTBUN M HEMPUSTHS BPEAHBIX MPUBBIYCK (ymOTpeOIeHus
aJIKOT0JIsl, HAPKOTUKOB, KYpEeHUs );

5) TpPyA0BOro BOCIIMTAHMS

KOMMYHHKATUBHOM  KOMIIETEHTHOCTH B  Y4€OHO-UCCJIEAOBATEIBCKOM
NEATeNIbHOCTH, OOIIECTBEHHO TMOJIE3HOM, TBOPYECKOM M JAPYrux BUIAX
NEeATEeNbHOCTH;

YCTAaHOBKM HAa AaKTUBHOE Yy4YacTHE€ B PEHICHUU NPAKTUYECKUX 3aaad
COIMAIbHOM HAMPaBJIEHHOCTH (B paMKax CBOEro KJjiacca, IIKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3Y4YEHUIO Mpodeccuil pa3nmuyHoro pojia, B TOM
YyCJie Ha OCHOBE MPUMEHEHHUSI IPEIMETHBIX 3HAHUU 110 XUMUU;



YBaXXEHUSI K TPYNY, JIOJSAM TpyJAa U pe3ylibTaTaM TPYJI0BOU JEATEeIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOpY HMHAWBUIYAIBHOW TpaeKTOpUU
oOpazoBaHus, Oynyuieil mpodeccur U peaau3alud COOCTBEHHBIX >XU3HEHHBIX
IJIAHOB C YYETOM JIMYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEN K XUMUM, UHTEPECOB U
noTpedHocTel 00111eCTBa;

6) 3K0JI0TNYeCKOTr0 BOCIIUTAHMS

HKOJIOTHYECKHU 11eJIeCO00pPa3HOro OTHOUIEHUS K MPUPOJIE, KaK HCTOUYHUKY
CYyILIECTBOBAHHMS )KM3HHU Ha 3€MIIE;

MOHUMAHUS TJIO0AJTBHOTO XapakTepa HKOJOTHUYECKUX MPOoOJeM, BIMSHUS
HKOHOMHMYECKHUX MPOIIECCOB Ha COCTOSTHUE IPUPOJIHON U COLIMAIBHON CPEJIbl;

OCO3HAHUS HEOOXOJIUMOCTH HCIOJb30BaHUS JOCTWXKEHUM XUMHHM IS
pELIeHHs] BOMPOCOB PAllMOHAIBHOTO MPUPOI0NOJIb30BAHMS;

AKTUBHOTO HEMPUATHUS JIEUCTBUN, NPUHOCSAIIUX Bpell OKpYyKarolen
IPUPOJHON cpeie, YMEHUsI MPOTHO3MPOBATH HEOIArONPHUATHBIE SKOJIOTHYCCKUE
MOCJICICTBUS TIPEANIPUHUMAEMBIX JEUCTBUHN U MIPEJOTBPAIIATh UX;

HAJIUYHS Pa3BUTOTO SKOJOTHYECKOTO MBIILIICHUS, YKOJIOTHYECKON KYIbTYPHI,
OTbITa NesITeIbHOCTH IKOJIOTHYECKOH HaIpaBJICHHOCTH, YMEHUSI
PYKOBOJICTBOBAThCSI UMU B TIO3HABATEIbHOW, KOMMYHUKATUBHOM U COIMATIBLHOMU
NPAaKTUKE, CIOCOOHOCTM W YMEHHS AaKTUBHO MPOTHUBOCTOATH HJICOJIOTHH
xemodoouu;

7) HEeHHOCTH HAYYHOI'0 NO3HAHMUSL:

c(hOpPMHPOBAHHOCTH MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY
YPOBHIO pa3BUTHUS HAYKU U OOLIECTBEHHOMN MPAKTHKU;

NOHUMAHHS CHeNMDUKA XUMUUM KaK HayKd, OCO3HaHHUA €& pOJIu B
(GbopMHUpPOBaHUHU PAIMOHAIIBHOTO HAyYHOTO MBIIUICHHS, CO3JaHUU 1EJIOCTHOTO
NPEJICTaBIICHUsI 00 OKPYKAIOIIEM MHUpPE KaK O €IUHCTBE MPUPOJbI M YEIOBEKa, B
MO3HAHUU TPUPOJTHBIX 3aKOHOMEPHOCTEM U pelieHuu MpoOJeM COXpaHEHUs
MIPUPOJIHOTO PaBHOBECHS;

yOexxaEéHHOCTH B 0COOOM 3HAYMMOCTH XUMHUHU JUII  COBPEMEHHOM
UMBWIM3ALMK: B €€ TyMaHUCTUYECKOW HAMpaBIIEHHOCTH W BaXXHOM pOJIU B
CO3JIJaHUH HOBOW 0a3bl MaTepUajJbHOM KYJbTYPhI, PELICHUH IJ100aJbHBIX MPOOIeM
YCTOMYMBOTO Pa3BUTHSI YEJIOBEUYECTBA — CHIPHEBOW, SHEPreTUYECKOM, MUIIEBON U
AKOJIOTUYECKON 0€30MacHOCTH, B Pa3BUTHUM MEIUIIMHBI, OOECIIEUEHHH YCIOBUI
VCHEIIHOTO TPyJa H OSKOJOTUYECKA KOMQPOPTHOW JKHU3HU KaXIOTO UJICHA
00111eCTBa;

€CTECTBEHHO-HAYYHOW TIpaMOTHOCTH: TOHMMAaHUs CYHUIHOCTH METOJIOB
MMO3HAHUS, UCIOJIb3YEMbIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH HCIIOJIb30BATh
MoJIy4yaeMble 3HAHUS JIJIsl aHAJIu3a U OOBSICHEHUSI SIBIICHUNM OKPYXAIOIEero Mupa u
MPOUCXOJAIINX B HEM U3MEHEHUH, YMEHUS JenaTh 000CHOBAHHBIC 3aKITIOUYCHUS Ha
OCHOBE HAay4yHbIX (AKTOB U HMEIONIUXCS JAHHBIX C 1EJbI0 MOJYYEHHUS
JIOCTOBEPHBIX BBIBOJIOB;



CIIOCOOHOCTH CaMOCTOSITEbHO MCIOJB30BaTh XWMHYECKHE 3HAHMS IS
pelieHus Npo0JieM B peabHbIX )KM3HEHHBIX CUTYalUsX;

MHTEpeCca K O3HAHUIO U UCCIEA0BATEIbCKON NEATEIbHOCTH;

TOTOBHOCTM W  CHOCOOHOCTM K  HENPEPHIBHOMY  OOpa30BaHHUIO H
caM000pa30BaHUIO, K AaKTUBHOMY TOJYYEHHUIO HOBBIX 3HAaHUN [0 XUMUU B
COOTBETCTBHH C KU3HEHHBIMU MOTPEOHOCTAMU;

UHTEepeca K 0COOEHHOCTAM TpyJa B pa3iMuHBIX cepax MpodhecCuOHATBHON
NEATEITBHOCTH.

METANPEIAMETHBIE PE3YJIBTATHI

MeranpenMeTHbIE pe3yabTaThl OCBOCHUS y4eOHOro mpenMera «XUMHsS» Ha
YPOBHE CpeAHET0 00111ero 00pa3oBaHMsl BKIFOYAIOT:

3HAQUMMbIE IS bopMHpOBaHUS  MHUPOBO33PEHUA  OOYYaIOLIUXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEIMETHbIE) OOIEHAyUYHbIE MOHATHS, OTpaKarollue
[EJIOCTHOCTh HAYYHOW KAapTUHBI MHUpa M CHeUU(PUKY METOJOB IO3HAHMUS,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HayKax (MarTepusi, BEIIECTBO, SHEPTHUs, SIBJICHHE,
npolecc, CUCTeMa, Hay4YHbIH (PakT, MPUHIUI, THIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
TEOpHsl, UCCIIEA0BaHNE, HAOIIOACHUE, U3MEPEHNE, IKCIIEPUMEHT U IPYTHE);

YHHUBEpCaJlbHbIE yueOHblE AeHCTBUs (MO3HABATEIbHbIE, KOMMYHUKATHUBHbIE,

PETYJISTUBHBIC), o0ecreunBaroIne dbopmupoBaHue (G yHKITMOHATBLHON
T'PaMOTHOCTH U COIMAJILHOM KOMIIETCHIINH 00YJarOIInXCsl;
CTIOCOOHOCTH o0 yJaronmxcs UCTIONTB30BaTh OCBOCHHBIC

MEXTUCIUIUIMHAPHBIE, MUPOBO33PEHUECKHE 3HAHHWS U yYHHBEpCAJIbHbIC YUeOHBIC
JIEVCTBUS B IIO3HABATEIILHOW M COLIMAJILHOM MPAKTUKE.

MeTtanpeaMeTHbIe Ppe3yabTaThl OTPaXKalOT OBJIAJACHUE YHUBEPCAIbHBIMU
y4eOHBIMH  TO3HABATCIbHBIMH, KOMMYHHKATUBHBIMH W  PETYISATUBHBIMHU
JIEUCTBUSIMU.

OBJaanenue YHUBEPCAJIbHBIMHA Y4eOHBbIMH No3HaABaTeJbHBIMH
JEeUCTBUSIMMU:

1) 6a30Bble JJOrH4YecKHe aeicTBUS:

CaMOCTOSITEIbHO  (DOPMYJIMPOBAaTh M aKTyaJu3UpOBaTh  IMpoOJIeMy,
BCECTOPOHHE €€ pacCMaTpHUBaTh;

ONpENIECNIATh ILEIN JESITEIbHOCTH, 3aJaBas IMapaMeTpbl W KPHUTEPUHU HX
JTOCTHKEHHS, COOTHOCUTB PE3YJILTAThI AEATEILHOCTH C MOCTABJIECHHBIMHU ETSAMU;

WCMOJIb30BAaTh MPU OCBOCHUU 3HAHWUUW MPUEMBI JOTMYECKOTO MBIIIJICHUS —
BBLICJISITh XapaKTEPHbIC MPU3HAKWA TMOHSTUH W YCTAaHABJIMBATH MX B3aUMOCBS3b,
HCIIOJIb30BaTh COOTBETCTBYIOIINE TTOHATHS 1T OOBSICHEHHS OTIICIbHBIX (PAKTOB U
SIBIICHUM;

BBIOMpATh OCHOBAaHWS W KPUTEPUU U KiIacCU(UKAIIMM BEIIECTB U
XUMHUYECKUX PEaKIU;



yCTaHABIMBATh MPUYUHHO-CICICTBEHHBIE CBS3U MEXKAY H3YyYaeMbIMU
SIBJICHUSIMU;

CTPOUTH JIOTMUECKUE pacCyXJeHUs (MHAYKTUBHBIC, JEAYKTHBHBIC, IO
aQHAJIOTUM), BBIABIATH 3aKOHOMEPHOCTH U TMPOTUBOPEYHUS B paccMaTpPUBAEMbIX
SBJICHUSAX, DOPMYIHUPOBATH BHIBOJIBI U 3aKIIOUCHHUS;

IPUMEHATH B MPOIECCE MO3HAHUS, UCIOJIb3yEMbIE B XUMUU CUMBOJIMYECKUE
(3HaKOBBIE) MOJIEIH, TPEOOPA30BLIBATH MOJICJIbHBIC MPEICTABICHUS — XUMUUECKUN
3HaK (CHMBOJI) DJJIEMEHTa, XHUMHYeckas (opmyna, ypaBHEHHE XUMHUYECKOM
peakiuu — TpPHU PEIICHUH Y4YeOHBIX TO3HABATEIbHBIX M MPAKTUYECKUX 3aj1ad,
NPUMEHATh Ha3BaHHBIC MOJICJIbHBIC MPECTABICHUS JJIS BBISIBICHUS XapaKTEPHBIX
MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMUYECKUX PEaKITUH.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE IeHCTBUS:

BJIAJIETh OCHOBAMU METOJOB HAyYHOr'O IMO3HAHUS BEIIECTB M XUMHYECKUX
pEeaKLHnii;

dbopMyTHUpOBATH MM U 33J1a4l UCCIICIOBAHMS, UCIIOIh30BaTh NTOCTABICHHBIE
U CaMOCTOSITEIbHO C(OPMYJIHUPOBAHHBIE BOINPOCHI B KAayeCTBE HHCTPYMEHTA
MO3HAHMS M OCHOBBI Il (DOPMUPOBAHMS THIOTE3bI MO MPOBEPKE MPABUILHOCTHU
BBICKA3bIBAEMBIX CYKJICHUM;

BJIAJETh HABBIKAMU CaMOCTOSITEJIBHOIO IUIAHWUPOBAHUS M TMPOBEACHUS
YUYEHUYECKUX DKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOIO/IaTh 32 XOJ0M
nporecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro pe3ysbTaT, (OpMyIHpPOBaTh
0000111eHNSs ¥ BBIBOJIbI OTHOCUTEIIBHO JOCTOBEPHOCTH PE3YJIbTATOB UCCIIEIOBAHMUS,
COCTaBIIATh 0OOCHOBAHHBIN OTUET O MPOJIeTaHHON padoTe;

npuoOpeTaTrh OIBIT YYCHHYECKOM HCCIEOBATEILCKOM M IMPOCKTHOU
NESTENBHOCTH, MPOSBIATH CIHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEIBHOMY
NOMCKY METOJI0OB pELICHHS MPAKTHYECKUX 3aJady, NPUMEHEHUIO Pa3InYHbIX
METOJ0B MO3HAHUS.

3) pabdora ¢ ungopmanmeii:

OpUEHTUPOBATHCS B PA3TMYHBIX HMCTOYHHMKAX WHPopManuu (HaAy4HO-
MOMyJIsipHAast JUTEpaTypa XUMHUYECKOTO COJEp)KaHUs, CIpPaBOYHBIE TIOCOOUS,
pecypcel MlHTEpHETa), aHATM3UPOBATh WHQPOPMAIIUIO PA3NIUYHBIX BUAOB U (HOPM
MpeACTaBICHUSA, KPUTHUYECKHU OILICHUBATH eé JOCTOBEPHOCTD u
HEMPOTUBOPEYUBOCTH;

dbopMynHpOBaTH 3aMPOCHl U MPUMEHSITh PA3INYHBIE METOABI MPH TOUCKE U
orbope wmHpOpMAIMK, HEOOXOAUMON IS BBITONHEHUS yYeOHBIX 3ajad
OIPEAECIEHHOTO THUIIA;

nprOOPETaTh OMBIT HCIOJIB30BAHUA WH(POPMAIMOHHO-KOMMYHHUKATHBHBIX
TEXHOJIOTUN U PA3IMYHBIX TOUCKOBBIX CUCTEM,;

CaMOCTOSITEJIbHO ~ BBIOMpATh  ONTUMAIbHYIO  (OpMY  MPECTABICHUS
uHopMmanuu (cxemsl, rpadUKu, AUArPaMMbl, TAOJIUIIbI, PUCYHKHU U APYTHUE);



UCIIOJIb30BaTh HAy4YHbIM A3BIK B KAayecTBE CpeAcTBa IMpu pabore ¢
XUMHYECKOM HMH(pOpMalMel: MNPUMEHITh MEXNpeaAMeTHble ((pu3nyeckue Hu
MaTeMaTUYeCKUe) 3HAKU U CUMBOJIbI, (pOpMYJibl, aOOpEeBUATYpPbI, HOMEHKIATYPY;

UCIIOJB30BaTh U IpeoOpa3oBbIBaTh 3HAKOBO-CHUMBOJIMYECKHE CPENCTBA
HAaTrJITHOCTH.

OgBiageHue yHMBepPCaIbHBIMH KOMMYHHKATHBHBIMU 1€CTBUSAMM:

3aJ1aBaTh BOIIPOCHI M0 CYIIECTBY OOCYKAAEMOW TEMBI B XOJ€ AUAIOra W/Win
JUCKYCCUM,  BbICKAa3blBaTh  WJ€H, (QOpPMYyIHpOBaTH CBOU  NPEIJIOKEHHUS
OTHOCHUTEJIBHO BBITIOJIHEHMSI MPEJIOKEHHOM 3a1a4H;

BBICTYIIaTh C MPE3CHTALMEeN pe3yJlbTaTOB IO3HABATEILHON JESITEbHOCTH,
MOJIYYEHHBIX CAMOCTOSITEILHO UM COBMECTHO CO CBEPCTHUKAMHU MPU BBITOJIHEHUH
XUMHYECKOTO SKCIEPUMEHTa, MPaKTUYECKOH padoThl MO UCCIIEIOBAHUIO CBOMCTB
U3y4aeMbIX BELIECTB, pean3alui yueOHOTO MPoeKTa U (GOPMYIUPOBATH BBHIBOIbI
o pe3yJibTaTaM MPOBEIEHHBIX HCCIEJIOBAHUM MyTEM COTJACOBAaHUS MO3UIUN B
X071 00CYXJIeHUSI © 0OMEHA MHEHHUSIMH.

OByaieHUe YHUBEPCATBHBIMH PEeryJTHBHBIMU NeHCTBUAMM:

CaMOCTOSITEJIbHO IUIAHUPOBAaTh U OCYUIECTBJIATH CBOIO I103HABATEIbHYIO
JEsITeIbHOCTb, OmNpeaensas e€ Leau M 3aJayd, KOHTPOJIMpPOBaTb M IO Mepe
HEOOXOAMMOCTH KOPPEKTHPOBaTh IpeUlaraéMblii aNroOpuT™M JEHCTBUH MpH
BBIIOJIHEHUN Y4YE€OHBIX M HCCIEIOBATEIbCKUX 3ajay, BbIOMpaTh Haumbosee
3¢ (eKTUBHBIN CcHOocOO0 MX pelIeHUus € y4E€TOM IIOJYyYEHHUS HOBBIX 3HAHUU O
BEIIECTBAX U XUMUYECKUX PEAKIIMIX;

OCYILECTBIISITh CAMOKOHTPOJIb CBOEH JI€ATEIBHOCTH Ha OCHOBE CaMOAHaJIN3a
Y CaMOOILICHKH.

INPEAMETHBIE PE3YJIBTATBI
10 KIJIACC

[IpenmeTHble pe3yabTaThl OCBOEHHS Kypca «OpraHudeckas XuMUS»
OTpaXKaloT:

c(hOpMHUPOBAHHOCTh  NPEACTABICHUA O XHUMHYECKOH  COCTaBIISIONICH
€CTECTBEHHO-HAYYHOW KapTUHBl MHpA, POJM XUMHHM B TIO3HAHUM SBJICHUUN
npuposibl, B (GOPMUPOBAHMU MBIIUIEHUS U KYJbTYpbl JIMYHOCTH, €€
(bYHKITMOHAIBHON TPAMOTHOCTH, HEOOXOUMOM /TS PEIICHUS MPAKTHIECKUX 3a1a4
U DKOJOTUYECKU OOOCHOBAHHOTO OTHOUIEHUS K CBOEMY 3J0POBBIO M MPUPOIHOM
cpene;

BJIAJIEHUE  CHCTEMON  XUMHUYECKUX  3HAHUM, KOTOpash  BKJIIOYAET:
OCHOBOIOJIAralOIIUe TMOHATUS (XMMUYECKUH D3JIEMEHT, aToM, JJEKTPOHHAas
000J104Ka aTOMa, MOJIEKYJIa, BAJIGHTHOCTb, AJIEKTPOOTPULIATEIbHOCTh, XUMUYECKasI
CBS3b, CTPYKTypHasi gopmyna (pa3BEpHyTas U COKpaIEHHAs), MOJb, MOJIIpHas
Macca, MOJIIpPHBIA O00BEM, YIJIEPOJHBIA CKeleT, (YyHKUHUOHAJIbHAsl Tpymna,



pajuKal, U30Mepusi, U30MEPhbl, TOMOJIOTUUECKUN Psii, TOMOJIOTH, YTJIEBOJIOPOIbI,
KHCJIOPOJI M a30TCOACPXKAIIME COCIUHECHUS, MOHOMED, MOJUMEpP, CTPYKTYPHOE
3BEHO, BHICOKOMOJICKYJISIPHBIE COCIMHEHUS); TEOPUU U 3aKOHBI (TEOpHUS CTPOCHUS
oprannueckux BemniectB A. M. BytnepoBa, 3akOH COXpaHEHHsS MacChl BEILECTB);
3aKOHOMEPHOCTH, CHUMBOJIMYECKUN S3BIK XMMHH; MHUPOBO33PEHUECKHE 3HAHWUS,
JeXalnme B OCHOBE TMOHMMAaHUSA NPUUYUHHOCTH M CHUCTEMHOCTH XUMHYECKHUX
SABJICHUH, (PAKTOJIOTMYECKUE CBEJCHUSI O CBOMCTBAX, COCTaBe, IOJYYCHUU W
0€30MacHOM HCIOJb30BAaHUM BAXKHEUIIMX OPraHMYECKUX BEHIECTB B OBITY H
MPAKTUYECKOU ESTEILHOCTH YEJI0OBEKA;

c(hOpMUPOBAHHOCTh YMEHUM BBISBIISATH XapaKTEpPHbIC MPU3HAKH TOHSITHUH,
yCTaHABIIMBATh WX B3aMMOCBS3b, MCIOJIb30BaTh COOTBETCTBYIOIIUE TMOHSTHS TPU
OMHMCAHUU COCTaBa, CTPOCHUS U MPEBPAIICHUN OPraHUYECKUX COCTUHEHUH;

c(hOpMUPOBAHHOCTh YMEHUM HCMOJb30BATh XUMUYECKYH) CHUMBOJIUKY ISt
COCTaBJICHUS MOJICKYJSIPHBIX M CTPYKTYPHBIX (Pa3BEPHYTOM, COKpaIIEHHOMN)
dbopMyn  OpraHMYECKMX BEIIECTB U  YPaBHEHHM XUMUYECKHX PEaKIIHi,
W3rOTaBIMBAaTh MOJIEIU MOJIEKYJ OPraHMYECKUX BEIIECTB JIJIsl WILTIOCTPALIMH UX
XUMHUYECKOTO ¥ IPOCTPAHCTBEHHOTO CTPOCHUS,

c(hOpMUPOBAHHOCTh YMEHUW YCTAHABIUBATH IMPUHAJICKHOCTh H3YUCHHBIX
OpraHWYECKUX BEUIECTB II0 HUX COCTaBY U CTPOEHUIO K OINpeAeIEHHOMY
KJIacCy/Tpymie COeAMHEHUN (yrieBOAOPOAbl, KHUCIOPOI U a30TCOAEpKallue
COEIMHEHUS, BBICOKOMOJIEKYJISIPHBIE COEJUHEHHUs), [aBaTh WM HAa3BaHHUS IIO
cucreMmarnueckoir HoMmeHkiatype (IUPAC), a Takke NPUBOIUTH TPUBHUATLHBIE
Ha3BaHHs OTIEJIbHBIX OPraHMYECKUX BEIIECTB (ITUJICH, MPOIMWIEH, alleTUJIEH,
ATWJICHIJIMKOJb, TJIHIEPUH, (eHos, (GopMallbIeruj, aneraibJerul, MypaBbUHAS
KHCJIOTa, YKCYCHAsl KHCIIOTa, OJIEMHOBAs KUCIIOTa, CTEAPUHOBAs KUCIIOTA, TJIFOK034,
bpyKTO3a, Kpaxmar, [eJTi0a03a, TIUIUH);

c(hOpMHPOBAHHOCTh YMEHHSI OMNPEACNATh BHJIBI XUMHYECKOW CBSI3U B
OpPraHUYECKUX COCTUHEHUSX (OJIMHAPHBIEC U KPATHBIE);

c(hOpPMHPOBAHHOCTh YMEHHUS TPUMEHSATH TOJOKEHUS TEOPUU CTPOCHUS
opranndeckux BemectB A. M. BytiepoBa i 00bsICHEHUS! 3aBUCUMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOEHUS; 3aKOH COXPAHEHHUSI MacCChl BELIECTB;

chOpMHPOBAHHOCTh ~ YMEHHMHA  XapakTepU30BaThb  COCTaB, CTPOCHHUE,
dusnyueckne W XUMHUYECKHME CBOMCTBA TUMUYHBIX TPEICTABUTENCH Ppa3IMIHBIX
KJIaCCOB OPraHMYECKUX BELIECTB (METaH, 3TaH, ATUJIEH, MPOIUJIEH, AlETUJIEH,
Oyranuen-1,3, metunOyramuen-1,3, GeH30JI, METaHOJ], 3TAaHOJ, STHJICHIJIUKOJb,
[JIMIEPUH, (PEHOJ, aleTalbJIEeTU]l, MypaBbUHAsI M YKCYCHasi KHUCIIOTBI, TJIIOKO3a,
KpaxMmall, [IeJUTI0JI03a, aMUHOYKCYCHAsl KUCIIOTA), WIUTIOCTPUPOBATh T€HETUUYECKYIO
CBSI3b MEXJYy HUMU YpPaBHEHUSMHU COOTBETCTBYIOUIMX XUMHUUECKUX PEAKIUU C
HCIIOJIb30BaHUEM CTPYKTYPHBIX (POPMYIT;



c(hOpMUPOBAHHOCTh YMEHHUSI XapaKTepPU30BaTh UCTOUYHUKHU YTIEBOJOPOIHOTO
Chlpbs  (HE(QTb, NTPHUPOAHBIA Tra3, Yroyb), CHOCOOBI HX MEepepaboOTKU MU
MPaKTUYECKOE TPUMEHEHHE MPOYKTOB MepepadOTKH;

c(hOpMUPOBAHHOCTh YMEHUM MPOBOAUTH BBIYUCICHUS 1O XUMUYECKUM
ypaBHEHUSM (Macchl, 00BbEMaA, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOIYKTa
peakiMu 10 W3BECTHBIM Macce, 00bEMY, KOJWYECTBY OJHOTO M3 HCXOIHBIX
BEILIECTB WIHM MPOIYKTOB PEAKIIUN);

c(hOpMUPOBAHHOCTh YMEHHMH BJIAJAETh CHUCTEMOW 3HAHUW 00 OCHOBHBIX
METOJIaX HAYyYHOI'0 MO3HAHUS, UCTOJIb3YEMbIX B XUMUHU MPU U3YUYEHUU BEILECTB U
XUMUYECKUX SBJIICHUN (HAaOII0ICHUE, U3MEPEHUE, DKCIIEPUMEHT, MOJICIUPOBAHNE),
UCIIOJIb30BAaTh CHUCTEMHBIC XHMHUYECKHWE 3HAHUS Uil TMPUHATHS PEUICHUN B
KOHKPETHBIX JKU3HEHHBIX CHUTyalMsIX, CBSI3aHHBIX C BELIECTBAMM U HX
PUMEHEHUEM;

c(hOopMUPOBAHHOCTh YMEHUN COOJIOAATh MIpaBUJia MOJIH30BAHHUS XUMUUYECKOM
MOoCyJIol W Ja00OpaTOpHBIM OOOPY/IOBaHMEM, a TaKXe NpaBuja OOpaIleHHs C
BEII[ECTBAMHU B COOTBETCTBHUU C MHCTPYKIUSIMH IO BBHITIOJIHCHUIO JIa0OPATOPHBIX
XUMUYECKHUX OIbITOB,;

c(hOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATH M BBHIMOJHITH XUMHUUYECKUU
HKCIIEPUMEHT (TIPEeBpaleHUs] OPTaHUYECKUX BEIECTB MPU HATPEBAHUH, MTOTYyUCHUE
ATUJIEHA W W3YYEHUE €ro CBOWCTB, KAUYECTBEHHBIE PEAKIMU OPraHUYECKUX
BEIIECTB, J€HATypalus OENKOB MpPH HArpeBaHUU, IIBETHbIC peakluu OEIKOB) B
COOTBETCTBMM C TMpaBUJIaMU TEXHUKH OE€30MaCHOCTH TpU OOpalieHuu C
BEIIECTBAMU U JIA0OPATOPHBIM OOOpPYAOBAHHEM, TMPEICTABIATh PE3yJIbTAThI
XUMHYECKOTO JKCIIEpUMEHTa B (OpME 3amucu YpPaBHEHUN COOTBETCTBYIOIIUX
peakuuii 1 GOpMyIUPOBATh BBIBOJIBI HA OCHOBE ATHX PE3YJIHTATOB;

c(hOpPMHPOBAHHOCTh YMEHUN KPUTHYECKU AaHAIM3HPOBATH XUMHUYECKYIO
UHPOPMAIIMIO, TIONYYaeMyl0 €3 pa3HbIX KMCTOYHUKOB (CpPEACTBA MAacCCOBOM
uHdopmaruu, IHTepHET U ApyTrHXx);

chOpMHUPOBAaHHOCTh ~ YMEHHH  COOJIfOaTh  IpaBWJa  AKOJOTHYECKHU
11eJIeCO00pa3HOr0 TOBEJAEHUS B OBITY W TPYAOBOM JEATEIRHOCTH B LEIAX
COXPAaHEHHUsI CBOETO 30POBbS M OKPYKAIOLIEW IPUPOAHOM Cpelbl, OCO3HABAaTh
ONACHOCTh BO3JICHCTBUS HA >KUBBIE OPraHU3MBbl ONPENCIEHHBIX OPraHUYECKUX
BelllecTB, nmoHumasi cMbica nokazarens [I/IK, moscHsaTe Ha mpumepax crnocoObl
YMEHBUICHHS W NPEAOTBPALICHHUS KX BPEAHOTO BO3JCHCTBHUS HAa OpPraHU3M
YEJI0BEKa,;

Ui 0OYYaroIMUXCsl ¢ OTPAHUYCHHBIMU BO3MOXXHOCTSIMH 37I0POBBSI: YMEHHE
MPUMEHSTh 3HaHUS 00 OCHOBHBIX JIOCTYIHBIX METO/IaX ITO3HAHUSI BEIIECTB M
XUMHAYECKHUX SIBJICHUM;

JUISL CIIeNbIX M CHA0OBUIAIIMX OOYyYalOIIUXCA: YMEHHE HCIOJb30BaTh
penbeHO-TOYCHHYIO cucTeMy oO0o3HadueHui JI. bpaiins mis 3anmucu XuMHYECKUX

dbopmyi.
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TTOJIOKCHHUS bubnuorexa [JOK
1.2 TCOPHH 1 0 0 https://m.edso00.ru/863e93
XUMHYECKOTO 36
CTpOEeHUs
Hroro mo pazgeny 3
Pa3znes 2. YrieBoaopoanbl
[IpenenbHbie bu6mmoreka [IOK
2.1 YIIICBOIOPOIBI 2 0 0 https://m.edsoo.ru/863e93
— aJIKaHBI 36
Henpenenbueie
yTIEBOI0POIbI bubnuorexa [IOK
2.2 : QJIKEHBI, 6 1 0 https://m.edso00.ru/863e93
aJIKaJIUCHBI, 36
QJIKHHBI
ApomaTuiecku bubnuoreka [JOK
2.3 e 2 0 0 https://m.edsoo.ru/863e93
YTIIEBOIOPOIbI 36
IIpuponusie
HCTOYHUKHU bu6mmoreka [JOK
24 yTJI€BOAOPOO 3 1 1 https://m.edsoo.ru/863e93
B ¥ UX 36
nepepaboTka
Hroro no paszneny 13
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Paznen 3. Kucsiopoacoaep:xamnue opranu4eckue coeJuHeHNs

Criuprsi, bubnuoreka [IOK
3.1 3 0 0 https://m.edsoo.ru/863e93
deHon
36
AnbaOernuael.
KapOonoBbie bubnuorexa [JOK
3.2 KHCJIOTBI. 7 0 1 https://m.eds00.ru/863e93
CioxHbIe 36
3upHI
bubmmoreka [{OK
3.3 VYrieBoabl 3 1 0 https://m.edsoo.ru/863e93
36
Wroro mo pazueny 13

Paznea 4. A3orconepskamue Oprannyeckue coeIuHeHus

AMUHBI. bu6moreka [IOK
4.1 AMHHOKHCIIOT 3 0 0 https://m.edso0.ru/863e93
bl. Benku 36
Hroro mo pazueny 3

Pa3znen 5. BoicokoMoJieKy/JIsIpHbIE COeINHEHUS

IImactmaccel.
5.1 Kayuyxmu. 2 0 1
Bosokna

bu6moreka [IOK
https://m.edsoo.ru/863e93
36

Hroro mo pazgeny 2

OBIIEE
KOJIMYECTBO
YACOB IO
TTIPOTPAMME

34 3 3
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IHOYPOYHOE IIVIAHUPOBAHHUE
10 KVIACC



KoumnuecTBo yacos DJIeKTPOHHbIE
Ne Mara uudposbie
Tema ypoka Konrpoabubie | IlpakTHueckue
n/n Bcero H3yYeHus odpa3oBaTejibHbIE
padoTsbI padoThI
pecypchl
1 [IpeameT opraHn4ecKkoi XUMHH, €€ 1 0 0 bubnuorexa [JOK
BO3HUKHOBEHHUE, PAa3BUTHE U 3HAUCHHE 06.09.2023 | https://m.edso0.ru/863e9336
Teopust CTpoeHHSI OPraHUIECKHX
2 coemuHeHuit A. M. Bytiepoga, eé 1 0 0 bubmorexa IOK
A - V- DYIICPOBa, 13.09.2023 | https://m.eds00.ru/863e9336
OCHOBHBIC TTOJIOKCHUS
[IpencraBnenue o Kinaccupuxanuu
3 opranndeckux BemectB. Homenkiarypa 1 0 0 bubmuorexa [JOK
(cucteMaruyeckas) U TPUBHAJIbHBIE 20.09.2023 | https://m.eds00.ru/863e9336
Ha3BaHMs OPraHUYECKUX BEIIECTB
bu6mmoreka [IOK
4 Hpenenbitbie ¥B. Anxaitot L 0 0 27.09.2023 | https://m.edso0.ru/863e9336
bu6mmoreka [JOK
5 H . An 1 0 0
CTPCACIBILE YITCBOAOPOARL. AJKEHH 04.10.2023 | https://m.eds00.ru/863e9336
) . bu6mmorexa LIOK
0 AVIKEHI: COCTAB i CTPOCHHE, CBOHCTBA L 0 0 11.10.2023 | https://m.eds00.ru/863e9336
7 Kontponbhas padoTa "YB u ux npupoHbie 1 1 0 bubnuoreka [JOK
HUCTOYHUKH" 18.10.2023 | https://m.edsoo.ru/863e9336
bubnuoreka [JOK
8 An .K 1 0 0
HAPICHRL Raysyrdt 25.10.2023 | https://m.edsoo.ru/863e9336
2 yerBepTh (06.11.2023 — 28.12. 2023)
9 Anxanuensl. byranuen-1,3 u 1 0 1 bu6mmoreka [JOK
MeTunoyraauen-1,3. [lonyyenue 08.11.2023 | https://m.eds00.ru/863e9336
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CUHTETUYECKOIO KaydyKa U PE3UHBI

AJIKMHBI: COCTaB U 0COOEHHOCTH CTPOCHUS,

10 TOMOJIOTUYECKHUM psijl. ALIETUIICH — bubnmorexa LHOK
.. 15.11.2023 | https://m.edso0o.ru/863e9336
MIPOCTEHIIIHIA TPEICTABUTENb AJTKHHOB
11 Beruncnenus o ypaBHEHUIO XUMHUYECKOU bubnuorexa [JOK
peaxiuu 22.11.2023 | https://m.edso0.ru/863e9336
12 ApoMaTHYECKHE YIrIIeBOI0OPOIbI, UIU bubmmoreka [{OK
ApeHsI 22.11.2023 | https://m.edsoo.ru/863e9336
13 I'eneTnueckas cBs3b yrieBOJA0POIOB, bubmuorexa [JOK
MPUHAIEKANIUX K Pa3IMYHbIM Ki1accaM 29.11.2023 | https://m.edso0o.ru/863e9336
" " bubmuorexa [JOK
14 Kourpostbias padora "YIeBo0poas 06.12.2023 | https://m.eds00.ru/863e9336
[IpupoaHble HCTOYHUKH YTIIEBOAOPOIOB:
15 H;)I/I;)OI?HLIVI ras u nonyTI}{IIe HegTzHi[Ie bubmorexa TOK
. 13.12.2023 | https://m.edso0.ru/863e9336
rasbl, He)Th ¥ TIPOIYKTHI €€ mepepadboTKu
16 PaboTa Hag ommbOKkamMu 1o pazaeny bubnunoreka [JOK
«YTIeBO0pOIbD) 20.12.2023 | https://m.edso0.ru/863e9336
17 [IpenenbHble OJTHOATOMHBIEC CIIUPTHI: bubmuoreka [JOK
METaHOJ ¥ 3TaHo1. BomopoHas cBs3b 27.12.2023 | https://m.edso0.ru/863e9336
18 MHoOTroaTOMHBIE CIUPTHI: ITUIICHIIIUKOIb U bubnunoreka [JOK
TJIHIICPUH 10.01.2024 | https://m.edso00.ru/863e9336
19 @DeHOoI: CTPOCHUE MOJICKYIIbI, PU3NYECKHE bubnunoreka [JOK
U XUMHYECKUE CBOMCTBA, IPUMEHEHNE 17.01.2024 | https://m.edso0.ru/863e9336
20 Anpaeruapl: popmManbaerua u bubnuoreka [IOK
areTaabIerua. AeToH 24.01.2024 | https://m.edsoo.ru/863e9336
21 OAHOOCHOBHBIE TpeieNbHbIE KAPOOHOBBIE bubnunoreka [JOK
KHCJIOTBI: MypaBbUHAs U YKCYCHasI 31.01.2024 | https://m.eds00.ru/863e9336
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bubmmorexa [{OK

22 Cgotii i
POUCTRA PACTEOPA YKCYCHOM KHCIIOTET 07.02.2024 | https://m.eds00.ru/863e9336
CreapuHOBas U OJICMHOBAS KUCJIOTHI, KaK
23 MPEACTABUTEIIM BBICIIUX KAPOOHOBBIX bubmorexa HOK
pel P 14.02.2024 | https://m.edsoo.ru/863e9336
KHCIIOT
24 Mpbuta Kak COJIM BBICIIUX KapOOHOBBIX bubnuorexa [JOK
KHCJIOT, MX MOIOIIee JeHCTBUE 21.02.2024 | https://m.edsoo.ru/863e9336
CnosxHbIe 3(OUPBI KaK IPOU3BOIHBIC
25 Ka 6OHOBI)IE) KIli)ICJ'IOT FI/II) onnf: CJIOYKHBIX bubmorera [JOK
P - P 28.02.2024 | https://m.eds00.ru/863e9336
3¢upoB
KonTpomsHas pabora no teme
26 "Kucnopoacoaepxamire opraHudecKue bubmorexa OK
pol " ACPaatitie op 06.03.2024 | https://m.eds00.ru/863e9336
COCTUHCHMS
VYrieBoapl: cocTaB, KilacCUpUKAIIHS.
27 Baxuelimme npeacTaBUTeINN: TIH0K03a, bubmorexa OK
Peal ' ’ 13.03.2024 | https://m.eds00.ru/863e9336
dbpykTO3a, caxapo3a
28 Kpaxman u nemitono3a Kak NpupoHbIe bubnuoreka [JOK
MTOJIMMEPHI 20.03.2024 | https://m.eds00.ru/863e9336
29 JKupbl, TRAPOIIN3, POJIb KUPOB B IPUPOIC bubmorera [JOK
PHL THAp P P PHPOA 03.04.2024 | https://m.eds00.ru/863e9336
) bubnunorexa LIOK
30 AMUHbL: METHIAMHUH . HHHH 10.04.2024 | https://m.edsoo.ru/863e9336
AMMHOKHUCIIOTHI Kak aM(pOTEpHbIE
31 OpPraHUYECKHE COCIUHEHUS, UX bubmotera [JOK
P . . 17.04.2024 | https://m.eds00.ru/863e9336
Oounoslornueckoe 3HaueHue. [lenTump
39 benku kak npupoHbIe bubnuoreka [IOK
BBICOKOMOJIEKYJISIPHBIE COEMHEHMUS 24.04.2024 | https://m.edso0.ru/863e9336
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33 OcHOBHBIE IOHATHUSL XUMUHT 1 0 0 bubnuorexa [JOK
BBICOKOMOJIEKYIISIPHBIX COCTMHEHUH 08.05.2024 | https://m.eds00.ru/863e9336

OCHOBHI)IG MECTOAbI CUHTC3a
bu6mmoreka [{OK

4 . 1 1
3 BHICOROMOJICKYIAPHBIX COCHUHCHHH 0 15.05.2024 | https://m.eds00.ru/863e9336

[InmacTmaccel, KaydyKkd, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I1O

[TPOTPAMME 34 3 4

I'padpuk KOHTPOIBHBIX MEPONIPUATHI

CeHTSA0Pb OKTSAOPb HOSIOPb nexkadpb SIHBAPb
18.10 06.12

¢eBpaab MapT anpeJib Mau
07.03 16.05
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YYEBHO-METOANUYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

1. Tabpuensan, O. C. Xumus. 9 knacc: yueOHUK A 0011eo0pa3oBaTeIbHBIX
yupexaenuii - M.: [Ipocsemenue, 2019.

METOANYECKHUE MATEPHUAJIBI JIS1 YUUTEJIA

1. Tabpuensn, O. C. Xumus. 9 knacc: ydeOHHK 1 00111e00pa30BaTeIbHBIX
yupexaeHuii - M.: IIpocsemenue, 2019.

HU®POBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCBI CETU

HMHTEPHET

bu6mmoreka [{OK https://m.edsoo.ru/863e9336
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