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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeTHEro 001ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akoHa ot 29.12.2012 Ne 273-03 «O0 obpa3zoBanuu B Poccuiickoit @enepanun»,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUs (hemepalibHOW 00pa30BaTENbHONW MPOrpaMMBI CPEIHEro
obmero oOpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuenmuu mpenogaBanus y4eOHOTO IMpeaMeTa
«XuMus» B o0OpaszoBareibHbIX opraHuzanusx Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, U OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Penepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY NOJAXOJIOB K pa3pabOTKe MNporpaMMbl MO XHMHMH, K OIPEICIICHUIO0 0O0IIe
CTpaTeruu 0O0y4eHHusl, BOCIUTAHUS U Pa3BUTHUS OOyJarOMIMXCsl CPEeACTBAMHU y4eOHOTO IpeameTa
«Xumus» s 10-11 ximaccoB Ha 0a30BOM YpPOBHE COCTAaBMJIM KOHLENTYalbHbIE IMOJOXKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IIeNiell, cojepiaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO IOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeiabHON
OpraHM3aliM, SBISIETCd HEOTbEeMJIEMOM 4YacThl0 HUX oOpa3oBaHHOCTH. OHO  CIIYXKHUT
3aBepUIAIOIMM STalloM peaju3aldid Ha COOTBETCTBYIOUIEM €My 0a30BOM YpPOBHE KIIIOYEBBIX
[IEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (POPMHUPOBAHHSI MHPOBO33PEHHSI M OOMIEH KyIbTYpPHI
YelloBEeKa, a TaKKe OHKOJIOTUYECKM OOOCHOBAHHOIO OTHOIIEHHMS K CBOEMY 3/I0pOBBIO U
pUpoAHOH cpere. Peanusyercs xumuueckoe 06pazoBaHue 00y4aromMXcsi Ha YPOBHE CPEIHETO
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTa «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeleNeHbl B MporpaMMe IO XMMHMU C Y4ETOM CHEeUU(UKH HAyKH XHUMUH, €€
3HAa4EHUs B MO3HAHUM MPHUPOJIbI U B MaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM OOLIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpazoBanus B Poccuiickoit deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HayK UI'PaeT 0cOOyI0 pOJib B COBPEMEHHOMN
LIUBWIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIIOHAIIBEHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXXarolleM MUpPE KaK O €AMHCTBE MPUPOJIbl U YEJIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE IOHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpa, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMmoIeicTBYsT C JpyrUMH €CTECTBEHHBIMM HayKaMH, XHMHUS CTaja
HEOTHEMJIEMON YaCThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCHEIIHOTO Tpyxa M
KHU3HU KaXJ0ro wieHa obmectBa. CoBpeMEeHHass XUMUS KaK HayKa CO3MJaTesbHas, KaK Hayka
BBICOKUX TEXHOJIOIMH HaIlpaBlieHa Ha pEeLIeHue INI0OANbHBIX MPOOJeM yCTOMYUBOTO pa3BUTHS
YeJI0BEUeCTBA — ChIPbEBOM, SHEPreTUYECKOM, IHUIIEBOM, 3KOJIOTMYECKOM O0e30IacHOCTH U
OXpaHbl 3/I0POBbSL.

B cootBercTBUM ¢ OOmMMM LEISIMM M NPUHLUIAMM CpelHero oOmiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xnaccel, 6a30BbIil ypOBEHb U3Y4€HUS) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM JJIs
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
IIPOJ0JKEHHs 00pa30BaHuUs B pa3IMUHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.

CocraBnsiomuMu  npeaMera «XUMUs» SBISAIOTCS 0a30Bble Kypcbl — «OpraHuueckas
xuMus» 1 «OO011ast 1 HeopraHuyeckast XMMUs», OCHOBHBIM KOMIIOHEHTOM COJEP’KaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAayKH: CHCTEMa 3HAHUH MO0 HEOPraHMYECKOW XUMMHU (C BKIIOUEHHEM
3HaHUHM U3 o0lIel XUMHM) U OpraHudeckord xuMuu. @opMUpOBaHHE JAHHONW CHUCTEMBbI 3HAHHUN



Py HM3YYCHUU TpeaMeTa O0O0EeCIeuyuBaeT BO3MOXKHOCTh PACCMOTPEHHUsSI BCEr0 MHOTOO0Opa3us
BEIIECTB HA OCHOBE OOLIMX MMOHATHM, 3aKOHOB ¥ TEOPUI XUMUH.

Crpykrypa conepkanus KypcoB — «Opranndeckas xumus» U «OO0IIas U HeopraHuyecKas
XUMHEs» CHOPMHUPOBAHA B MPOTPAMME 110 XUMHH HAa OCHOBE CHCTEMHOIO MOJX0Ja K W3YYCHHUIO
yuyeOHOro Marepuajia ¥ OOYCIIOBICHA HCTOPUYECKH OOOCHOBAaHHBIM pA3BUTHEM 3HAHHHA Ha
ONpEEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpuBaIOTCSl HAa YPOBHE KJIACCHYECKOM TEOPUU CTPOCHHSI OPraHUYECKUX COCAUHECHHM, a
TaKke HAa YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEACTABICHUM O CTPOCHUU BEIECTB.
Cenennsi 00 M3y4yaeMbIX B Kypce BeIIECTBaxX HAlOTCA B Pa3BUTHH — OT YIJIEBOJAOPOJIOB JO
CIIOXKHBIX OMOJIOTUYCCKU AKTHUBHBIX COCAMHCHHHA. B Kypce OpraHMYecKOd XUMHUU IOTy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HA YPOBHE OCHOBHOTO OOIIEro 0oOpa3oBaHUs TEpBOHAYATHHBIC
MIPEACTABJICHUS O XUMUYECKON CBSI3H, KIACCU(PUKAIIMOHHBIX NMPU3HAKAX BEIIECTB, 3aBUCUMOCTH
CBOWCTB BEILIECTB OT UX CTPOCHUS, O XUMUYECKOUN PEaKIUH.

[Tox HOBBIM YrJIOM 3peHHsI B TpeAMeTe «XuMHUs» 0a30BOTO YpPOBHS paccMaTpHUBACTCS
M3Y4YEHHBII Ha YpPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS TEOPETHUYECKUN MaTepHal |
(hakTOJIOTHYECKHE CBEJCHUSI O BEIIECTBAX U XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO011as 1 HEOpraHWYECKass XUMUs» OO0y4aIOIIUMCS MPETOCTABIISIETCS BO3MOXHOCTh OCO3HATh
3HAYECHHE TIEPHOJUYECKOTO 3aKOHA C OOIIETEOPETHYECKHMX M METOJOJOTHYECKUX TO3UIINHI,
riy0Xe TMOHATh HCTOPUYECKOe H3MEHeHHe (YHKIMI 3TOro 3akoHa — OT o0OoOmiaromei 1o
0OBSACHSIONIEH U IPOTHO3UPYIOLIEH.

Enunas cucrema 3HaHWK O BaXKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MPUMEHEHHH, a TAK)KE O XUMUYECKUX PEAKIUIX, UX CYIIIHOCTH ¥ 3aKOHOMEPHOCTSX MPOTECKaHUS
nononHsAercss B Kypcax 10 wm 11 KiaccoB anemMeHTaMu  COJAEpKaHUS, HWMEKLIUMA
KYJIbTYpOJOTHYECKMA ¥ TPUKIAAHOW XapakTep. OTH 3HAHHUS CIOCOOCTBYIOT TOHHMAaHUIO
B3aMMOCBSI3M XUMHH C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABAaTEIbHOU U
MPAKTUYECKON JEesTeIbHOCTH YeJIOBEKa, CIIOCOOCTBYIOT BOCIUTAHHUIO YBAXKEHHUS K IpoOIEcCy
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUECKUX MPUJIOKEHUH XUMUHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UHPOPMAIUIO U MPUMEHATH €€ JUIsl NOMOJTHEHUs 3HAaHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a1ad. B menom conepkanue
yueOHOro npeaMera « XUMUs» JaHHOTO YPOBHS MU3Yy4EHHUS OPUEHTUPOBAHO HAa (JOPMUPOBAHUE Y
oOyuaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUS (PHIOCOPCKUX HAEH, TaKUX Kak:
MaTepHUaJIbHOE €UHCTBO HEOPraHUYECKOTO M OPraHMYeCKOro MHUpa, 00YCIOBJIECHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IIPUPOJIHBIX SIBJICHUHN MTyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUHM MeEXIy HOBBIMU (akTaMH U TEOPETUYECKUMHU IPEANOCHUIKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHu s
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHIl U MaTepUasoB.

B mane pemieHus 3amad BOCHHUTAHMS, PAa3BUTHUA M COIMAIM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU MOJAXOJbl K ONPEAEICHUIO COJEpPXKaHUsl U TOCTPOEHUS
npeaMeTra mpeaycMaTpuBaloT (OPMHUPOBAHHE YHUBEPCAIBHBIX yYEOHBIX NEHCTBUM, MMEIOIIMX
0a30Bo€ 3HAUCHUE I PA3IUYHbBIX BUJIOB ACSITEIbHOCTH: pElIeHUs MpoOieM, MOUCKa, aHaIu3a 1
0o0paboTku uHPOpMAIK, HEOOXOMUMBIX JUIsI TNPUOOPETEHHUs OMbITa MPAKTHYECKOW U
HCCIIEA0BATENbCKOM AEATEIbHOCTH, 3aHUMAIOIIE BaXKHOE MECTO B MO3HAHUU XUMHUH.

B mpakTuke npenoiaBaHus XMMHUH KaKk Ha YPOBHE OCHOBHOTO 00IIero 00pa3oBaHus, TaK U
Ha YpOBHE cpenHero oOmiero o00pa3oBaHUsl, TMPU  OMNPENEICHUH COJep:KaTeIbHOU
XapaKTEePUCTUKU LEJIeH H3y4yeHUs MpeaMeTa HalpaBJICHUEM IMEPBOCTENIEHHOW 3HAYMMOCTHU
TPaAWLIMOHHO Tpu3HaéTcs (OPMUPOBAHHE OCHOB XHMHUYECKOW Haykd Kak oOrnactu
COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKOW JIE€ATEITbHOCTH YEJIOBEKa M KaK OJHOIo W3
KOMIIOHEHTOB MHUPOBOW KyJabTypbl. C METOJAMYECKOW TOYKM 3pEHUS TaKOM MOJIXO0J K
ONIPENIETICHUIO LIeJIeH U3YUYEeHUS TIPEIMETA SABJISIETCS BIOJHE ONPAB/IaHHBIM.
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CoryiacHO JaHHOW TOYKE 3pEHUS TJIABHBIMH IIEIIIMUA HM3YYCHHUS TpeaMeTa «XUMUs» Ha
6azoBom ypoBHe (10 —11 xJ1.) sBASIOTCS:

e (opmupoBaHHME CHCTEMBl XUMHUYECKMX 3HAHUN Kak BaXHEHIIEW COCTaBISIONIEH
€CTECTBEHHO-HAYYHOU KApTHUHBI MHUpPA, B OCHOBE KOTOPOU JIEKAT KIIFOUEBBIC MOHSATHUS,
(yHIaMeHTaIbHBIE 3aKOHBI M TEOPUM XHMHH, OCBOCHHE SI3bIKA HAYKH, YCBOCHHE H
MMOHMMAHHUE CYIIHOCTH JOCTYIHBIX OOOOIIEHNH MHUPOBO33PEHUYECKOTO XapakrTepa,
03HAKOMJICHUE C UCTOPUEH UX PAa3BUTHUS U CTAHOBJICHUS;

e (opmupoBaHue U pa3BUTHE MPEACTABICHUI O HAyYHBIX METOJAaxX TMO3HAHHS BEIICCTB U
XAMHYECKUX PEAKIUi, HEOOXOIUMBIX IS TPHOOPETECHUS YMEHHUI OPUEHTUPOBATHCS B
MHUpE BEIICCTB M XUMUYECKHUX SBJICHUH, IMCIOIIUX MECTO B MPUPOJEC, B MPAKTUICCKON H
MMOBCEIHEBHOM JKU3HU;

® pa3BUTHE YMEHUH U CIHOCOOOB JCSITEIBHOCTH, CBSI3aHHBIX C HAOMIOACHUEM U
OOBSICHEHHEM XHMHUYECKOTO JKCIEPHMEHTa, COONIO/IEHHeM IMpaBwil 0e301acHOro
oOpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ atum, conmepkaTenbHasi XapaKTepUCTHKA IeJIed U 3aJa4 U3y4eHUs TIpeIMeTa B
MPOrpaMMe TI0 XUMHUHU YTOYHEHA H CKOPPEKTUPOBAaHA B COOTBETCTBUHU C HOBBIMH ITPUOPUTETAMH
B cHcCTeMe cpenHero ooOmiero oOpazoBaHus. CerojHs B MPENOJaBaHUW XUMHH B OOJbIIEH
CTENeHW OTAAETCS TPEANOYTCHHE TMPAKTHYECKON KOMIIOHEHTE COJepKaHUs OOydeHHs,
OPMEHTHPOBAHHONW Ha TIOJATOTOBKY BBIITYCKHHKA OOIIe00pa30BaTeIbHON  OpraHMU3allnHy,
BIIQJICIONIEr0 HE HA0OPOM 3HaHWM, a (YHKIIMOHATHHOW T'PAMOTHOCTHIO, TO €CTh CIIOCOOAMH U
YMEHHUSAMH aKTUBHOTO TIOJYYCHHS 3HAHUH M MPUMEHEHUS UX B PEATbHON KU3HU JIIS PEIICHUS
MPaKTUYECKUX 3a]1a4.

B cBsi3u ¢ »TMM TpW u3ydeHMH TpeaMera «XUMHS» JOMHUHUPYIONIEEe 3HAYCHHE
MPUOOPETAIOT TaKue 1EeNIU U 3324, KaK:

ajanrtanus  OoOydalolUMXcsi K  YCJIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
(¢bopMHUpOBaHHE HWHTEIJIEKTYyalbHO pPa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TPUHSATHIO TPaMOTHBIX pEHIEHUH B KOHKPETHBIX
KU3HEHHBIX CUTYaIlUsX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHUEM;

dbopmupoBaHHEe y OOYyYaIONMIUXCS KIIOYEBBIX HABBIKOB (KJIFOUEBBIX KOMIIETEHITUN),
HMMEIOIIUX YHUBEPCAIbHOE 3HAUCHUE Ui PA3JIMYHBIX BUJIOB JIEATEIBHOCTH: pEIICHUs MpoldiieM,
MOMCKa, aHanu3a W 00paboTku uHOOPMAIMK, HEOOXOTUMBIX I NPHOOPETEHUS OIbITa
NeSITeNIbHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe JJIS OLEHKH C
MO3UIUHI IKOJIOTUYECKOM 0€30M1aCHOCTH XapaKTepa BIMSHUS BEIIECTB U XMMHUYECKHUX IIPOLIECCOB
Ha OpraHMU3M 4YeJIOBEKa U MPUPOIHYIO CPELy;

pa3BUTHE MMO3HABATEIbHBIX UHTEPECOB, UHTEIIEKTYaIbHbIX U TBOPYECKUX CHOCOOHOCTEH
oOyyaronuxcs: CrnocoOHOCTH CaMOCTOSITENIbHO MPUOOpEeTaTh HOBBIE 3HAHUSA MO XHUMHH B
COOTBETCTBUU C KU3HEHHBIMH MOTPEOHOCTSIMH, MCIIOIH30BaTh COBPEMEHHbIE HH(POPMAIIHOHHBIE
TEXHOJIOTUU JJIsl IOVCKA U aHalln3a Y4eOHOW U HayuyHO-TIOMYIAPHON HHPOPMAIIMH XUMUYECKOTO
COJIepKaHNUS;

(bopMHpOBaHKE U Pa3BUTHE Y OOYYAIOUINXCS aCCOIMATUBHOIO U JIOTUYECKOTO MBIIIUICHUS,
HaOMIOATeIbHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOPbIE OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTH, MPH JIAHUPOBAHUU U MPOBEICHUU XUMUYECKOTO IKCIIEPUMEHTA,

BOCIIUTaHHE Yy OOydJaroluxcs yOeKIEHHOCTH B TYMaHHUCTHMUYECKOW HampaBlIEHHOCTU
XUMHH, €€ BaXHOH pOJMM B  pEIIEHUH TJI00ANbHBIX  MpoOJNeM  palHrOHAIBHOTO
MIPUPOIOTIONBE30BAHMUS, TOMOTHEHHUSI SHEPTeTUYECKHX PECYpPCOB M COXpPaHEHUS MPHUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOOUMOCTH OEpEKHOTO OTHOILICHHS K TPHUPOJIE U CBOEMY
3JI0POBBIO, @ TAKXK€ MPUOOPETEHHS OIbITa UCIIOJIF30BAHUS MOJYYEHHBIX 3HAHUN UIS MPUHSATHS
IPaMOTHBIX PEIICHUN B CUTYAIUSIX, CBI3aHHBIX C XUMHUYECKUMH SIBIICHUSMHU.

B yuebHOM mmaHe cpemHero ooOiiero oopazoBaHus mpeaMeT «XuMmus» 0a30BOTO YPOBHS
BXOJIUT B COCTaB MpeIMEeTHOIH 00macTi «EcTecTBeHHO-HAYUHBIE PEAMETHI.
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OO01ee yuCiio 4acoB, OTBEASHHBIX Ui M3y4EHUS XMMHUH, Ha 0a30BOM YPOBHE CPETHETO
obmiero odpaszoBanusi, coctaisier 68 dacoB: B 10 kmacce — 34 gaca (1 gyac B Hememo), B 11
kiacce — 34 yaca (1 yac B Hezemio).

COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTrudeckne 0OCHOBbI OPraHU4YeCKONH XUMUM

[Ipeamer oprannyeckoi XMMUU: €€ BOSHUKHOBEHUE, PA3BUTHE W 3HAUCHUE B TOJIYUCHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopus cTpoeHus opraHruueckux coequHenunit A. M. byrieposa,
e€ ocHOBHBIC mMOJOXEeHUs. CTpPyKTypHBIE (GOPMYIBl OPraHMYECKHUX BeHIeCTB. ['OMoorusi,
n3oMepusi. XUMHUECKas CBA3b B OPraHUUYECKUX COCTMHEHUSIX — OJJMHAPHBIE U KPaTHBIC CBSI3U.

[IpenacraBnenne o  kimaccupuKalMKd  OpraHMyeckux  BemectB.  HomeHkmarypa
OPraHWYECKUX COCAMHEHUW (CUCTeMaTHYecKas) ¢ TPHUBUAIbHBIE Ha3BaHUS BaKHEHIINX
MPEACTaBUTENCH KJIACCOB OPraHMYECKUX BEIIECTB.

DKCHepUMEHTATBHBIE METOBl M3YUYCHHsI BEIIECTB M WX MPEBpAICHUI: 03HAKOMJICHUE C
o0pasramMu OpraHMYecKUX BEIIECTB M MaTepuallaMd Ha UX OCHOBE, MOJEITUPOBAHHE MOJIEKYIT
OPraHWYECKUX BEIIECTB, HAONIOJCHHWE ¢ ONMHCAaHWE JEMOHCTPAIMOHHBIX ONBITOB IIO
MIPEBPAIICHUIO0 OPraHUYECKUX BEIIECTB MPU HarpeBaHuM (IJIaBJIeHHEe, OOYTIMBAaHKUE W TOPEHHE).

Yraesonopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psAa. MeTaH M 3TaH — MNPOCTEUIINE
MPE/ICTAaBUTENIN aJIKaHOB: (PU3MYECKHEe M XUMHYECKHE CBOWCTBA (peakiuu 3aMelleHus u
TOpEeHUs ), HaX0XkA€HHE B IPUPO/JIE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH P, DTWIEH U MPOMUIEH — MPOCTEUIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MYECKHEe W XUMHUYECKHE CBOMCTBA (peakiuu TUIPUPOBAHMUS,
raJIor€HUPOBAHUS, THIPATALlUU, OKHCIEHUS U MOJIUMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Anxanuensl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakuus noauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHS, TOMOJOTHYECKHH psl. AUETHIEH —
MPOCTENIINI PECTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuy ruApUPOBAHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHUS), IOJTYyICHHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, crpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBa (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJTy4Y€HHE U TPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (Peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaiyiexue u
npumenenue. TOKCMYHOCTh apeHOB. ['eHeTmyeckas CBS3b MEXAY YIVIEBOJOPOJAMH,
MIPUHAUISKALMMH K pa3IMuHbIM KJlaccaMm.

[IpupoaHble UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U NomnyTHbIE HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYeckuil, KaTaTUTHUECKUi), muposus. [IpoaykTel nepepaboTku HePTH, UX TPUMEHEHUE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroab U MPOIyKTHI €ro nepepaboTKy.

DKCnepUMEHTaIbHbIE METOAbl M3YUYEHHUs BEIIECTB M UX MPEBPALICHUIN: O3HAKOMJIEHUE C
oOpa3iiaMu MmiIacTMacc, KaydykoB U pe3uHbl, koJulekunu «HepTb» u «YT0olb», MOJENMpOBaHKe
MOJIEKYJT YTJIEBOJOPOJIOB M TaJOT€HONPOU3BOJIHBIX, IMPOBEACHUE MPAKTUYECKON pPabOThI:
MOJTYy4YEHHUE 3TUIICEHA U U3yYEHUE €TI0 CBOWCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WJIM MPOJYKTAa PEAaKIMHU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB MM IPOJTYKTOB PEAKIIUH).

Kuciopoacoaep:kaiue opraHudeckne coeJuHeHust

[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHON W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMUYECKHE CBOMCTBA (pPEakUWW C aKTUBHBIMH METAJUIaMH, TaJOr€HOBOJOPOJAMH, TOPEHHUE),
npuMeHeHne. BogopoaHbie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpPraHU3M YeJIOBEKa.

MHOroaToMHbBI€ CHHPTHL. OTHICHIJIMKOIb W TIUIEPUH: CTpOeHHe, (U3NYecKkue u
XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIETOYHBIMU METaNIaMH, KAUeCTBEHHAs peaKIis Ha
MHOTOATOMHbIE CIUpTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHue riaulepuHa U
ATHIICHTJTUKOJISL.

@eHoNI: CTpOCHHE MOJIEKYNbI, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denona. Ilpumenenue genona.

Anpnerunpl M KkemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHE U
XAMUYECKHE CBOMCTBAa (PEaKlUU OKHCICHHS W BOCCTAHOBJICHHS, KadeCTBEHHBIEC DPEAKIINH),
MOJTy4YeHUE ¥ IPIMEHEHHE.

OmHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIIOTHI:
CTpOCHHUE, PU3NUECKUE U XUMHUECKIE CBOMCTBA (CBOMCTBA, OOIIHME TS KJIacca KHCIIOT, PEeaKIus
TepuHKANNN), TONydeHHe u mnpuMeHeHne. CTeapuHOBas W OJICMHOBAs KHCIOTHI Kak
MPEJICTAaBUTEIIM BBICIIUX KapOOHOBBIX KHCJIOT. MblIa KaK COJIM BBICITUX KapOOHOBBIX KHCJIOT,
HUX MOIOIIEe IeHCTBHE.

CrnoxHble PPl KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. [ MAPOIN3 CIOXKHBIX Y(DUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas poib KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MpPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHUS MOJEKYINbI, (U3NYeCKHe U XUMHUYECKHE
cBoiicTBa (B3ammMojeiicTBue ¢ rtuapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHoBIEeHHE, OpOKEHHE TIIOKO3bI), HAxXOXJEHHWE B MPHUPOJE,
npuUMeHeHue, ouonoruueckas poiib. otocunres. pykTo3a Kak U30Mep IITIOKO3BI.

Kpaxman u nemionosa kak npupoanbsie noiumepbl. CTpoeHue Kpaxmaina U LEJUTIOI03bI.
duznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIEeCTB U MX MpPEBpalleHHUil: MPOBEICHHE,
HaOOJICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakiuy OJHOATOMHBIX CHUPTOB (OKHCIeHHE 3TaHoia okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojelicTBue riuiepuHa c¢ ruapokcuaom wmeau(ll)), ampaernmoB (okucieHue
aMMHaYHBIM pacTBopoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTBue
KpaxMaja C HOJIOM), MPOBEJIEHUE MPAKTHUYECKONW pabOThI: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérnbie 3agaun.

Bolunicnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, 00BbEMa, KOJIUYECTBA
HCXOJHOTO BEIIeCTBa WJIM NPOAYKTAa pEakUWu MO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3zoTcoaeprkalye OpraHn4ecKue CoenHEHMS.

AMUHOKUCIOTBI Kak aM(pOTEepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMUMHUYECKHUE CBOICTBA aMUHOKHCIOT (Ha mpuMepe IMiKHA). buonormdeckoe 3HaveHHe
aMuUHOKHUCIOT. [TenTumpl.

benku kak mpupoaHble BBICOKOMOJIEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpUYHAs U
TpeTU4YHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB: THAPOIU3, ACHATypaIus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.



OKCIepUMEHTAJIbHBIE METOJIbl M3YUEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJCHUE U
OMHCAaHHE JEMOHCTPALMOHHBIX OMBITOB: JEHATypauus OENKOB MpH HArpeBaHWH, LBETHHIE
peaxiuu OEIKOB.

BricokomolieKkyJIsipHbIe COeIMHEeHHS

OCHOBHBIE TMOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEAMHEHHWN: MOHOMEp, IOJUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJIeKyilsipHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYJISIPHBIX COEUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKClepUMEHTAIbHBIE METOJIbl M3YYEHHUsl BELIECTB U MX MpPEBpAlllEHUIl: 03HAKOMJIEHUE C
o0pa3iaMu IpUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYUYKOB.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€d IPU M3ydeHUU opraHumdyeckoil xumuu B 10 kiacce
OCYILIECTBJISIETCSl 4Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCA CUCTEMHBIMU JUI OTJIENBbHBIX IPEMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4dHbINH (aKkT, THUMOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJAEHUE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duznka: MaTepusi, JHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, JHEPreTUUECKUN YPOBEHD,
BEIIECTBO, TeJIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PU3NYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Ouocdepa, oOMEH BemIeCTB B OpraHusme, (HOTOCHHTES,
OMOJIOTMYECKH aKTUBHbIE BellecTBa (OENKU, YIIIeBObI, )KUPBL, (DEPMEHTHI).

['eorpadust: MuHepabl, FOpHbIE TOPO/IbL, MTOJIE3HBIE HCKOTIAaeMbIE, TOTUIUBO, PECYPCHI.

TexHosorus: MUIIEBbIE MPOTYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBCHHBIE U KOCMETHYECKHE NpEenapaThl, MaTepHallbl U3 UCKYCCTBCHHBIX U CHHTETUYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHHYECKAS XUMMUAA

Teopernyeckue 0CHOBbI XMMHUM

XUMHYEeCKUH dJeMeHT. AtoM. Sapo aroma, HW30TONBI. ODJEKTpOHHAs 000JI0YKa.
DHEpreTHYecKre YPOBHH, MOAYPOBHU. ATOMHBIE OpOuTany, S-, pP-, d- smemeHTh. OCOOCHHOCTH
pacrpeiesieHds JICKTPOHOB M0 OPOWTAISIM B aToMax 3JIEMEHTOB MEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHass KOH(PHUTypalusi aTOMOB.

Ilepuomnueckuit 3akoH u Ileproandeckass cucrema xumuueckux 3memMeHToB . U.
MenneneeBa. CBs3b NEPUOAUYECKOrO0 3akoHa U IlepuoaMueckol CHUCTEMBI XHUMHUYECKUX
anementoB [[. M. MenaeneeBa ¢ COBPEMEHHON TEOpUEH CTPOCHHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHUS CBOWCTB XUMUYECKHX JJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BELIECTB
10 TpyInaMm U nepuojiaM. 3HaueHHUE MEPUOJIUUECKOr0 3aKOHA B Pa3BUTHHU HAyKH.

Crpoenue BemecTBa. XHMHUYECKass CBsI3b. BHIbI XMUMHYECKOW CBs3M (KOBAJICHTHAs
HEMoJIApHas U TOJNSpHasi, MOHHAsA, MeTajuinueckas). MexaHu3mbl oOpa3oBaHHs KOBaJECHTHOU
XUMHUYECKON CBs3U (OOMEHHBIH U JTIOHOPHO-aKIENTOpPHBIN). BomoponHas cBs3b. BaneHTHOCTH.
DnekTpooTpulatenbHOCTh. CTenenb oKucieHus. IoHbI: KaTUOHBI U AHHOHBI.

BemiectBa MOJIEKYISIPHOTO M HEMOJIEKYJISIPHOTO CTPOEHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BelllecTBa. THIMBl KPUCTANIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEUIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonsarue o gucnepcHbIX cuctemMax. VMICTUHHBIE U KOJIIOWAHBIE pacTBOPBL. MaccoBast 101st
BEIIECTBA B PaCTBOPE.



Knaccupukamuss HeopraHuueckux coeguHeHWd. HoMeHkiaTypa HEOpraHMYECKHX
BelmlecTB. ['eHeTHueckass CBSi3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUYHBIM
KJIaccaM.

Xumnueckass peakuus. Knaccudukamuss XUMHUYECKHMX peakiuii B HEOPraHMYECKOW H
OpraHUYEeCKOM XUMHH. 3aKOH COXpaHEHUs MaCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILCHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peaknuu, €€ 3aBUCUMOCTh OT pa3iMyHbIX (akTopoB. OOpaTHMbIe pEaKIvu.
Xumudeckoe paBHoBecue. DakTOpPbI, BIUSIONINE HAa COCTOSHUE XHUMHUYECKOTO PaBHOBECHS.
[Ipunnun Jle HlaTense.

OnekrponuTrdeckas aucconuarys. CunbHble W cinadbie 3eKTposuThl. Cpeaa BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIIAsA, HEUTpaIbHAs, IIEI0OYHAS.

OKHCIUTENTEHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3yYEHHUs BEHIECTB M WX MPEBPAILICHUN: JEMOHCTpPAIHS
tabmun «llepuonnueckas cuctema xumuyeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MOJIEIe KPUCTAJUTMYECKUX pemETOK, HaOMI0/IeHHe W ONHUCAaHWE JIEMOHCTPAIIMOHHBIX U
a0OpaTOPHBIX OMBITOB (pa3yIoKEHUE TMEPOKCHIA BOJOPOJa B MPHUCYTCTBUM KaTalu3aropa,
OTIpe/ieJIEHUE CPelbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCATHHOTO MHAMKATOPA, PEAKIIUU
MOHHOTO OOMEHa), MpOBEACHUE MPaKTUUEeCKOH paboThl «BnusHue pa3nuuHbIX (aKTOpoOB Ha
CKOPOCTh XUMHUUYECKOW PEAKITUM.

Pacuérnbie 3amaun.

Pacuérel Mo ypaBHEHUAM XUMHUUYECKHUX PEAKIIANA, B TOM YUCJIE TEPMOXUMHYECKUE PACUETHI,
pacy€ThI C UCTIOIB30BAHUEM TOHSATHS «MACCOBAsI TOJISI BEIIIECTBAY.

Heopranunueckasi xumus

Hemerannsl. Ilonoxxenue HemetaiuioB B Ilepuoaumueckoil cucTeME XHMMHUYECKUX
anemenToB JI. M. MenneneeBa W OCOOCHHOCTHM CTpPOCHHS aToMOB. DHU3WUYECKHE CBOICTBA
HEMETAJJIOB. AJUIOTPOTIHS HEMETAUIOB (Ha IPUMEPEe KUCIIOpoia, cepbl, hocdopa u yrieposa).

XWMHYECKHE CBOMCTBA BaXHEHIIUX HEMETAJIOB (TaJIOTE€HOB, CEphl, a3oTa, docdopa,
yriaepoja U KpeMHHUsSI) U UX COEUHEHHUN (OKCUI0B, KHUCIOPOICOAEPKALIUX KHUCIOT, BOJOPOIHBIX
COCTMHCHMIA).

[IpumeHeHne BaXHEUIIINX HEMETAIIIOB U UX COCAMHEHUM.

Mertamnel. [lonoxxenne metamioB B [lepuoauyeckoil cucTeMe XMMHUYECKUX AJIEMEHTOB /.
N. MenaeneeBa. OCOOEHHOCTH CTPOCHHS DJIEKTPOHHBIX 000JI04eK aToMoB MeTaiioB. OOrmiue
¢uznveckue cBoiicTBa MeTaioB. CIJIaBBI METAUIOB. DJIEKTPOXUMHYECKUN PsJl HANPSHKESHUN
METaJLJIOB.

XUMHYECKHE CBOWCTBA BAXKHEHWIINX METAIOB (HATpHWM, KalWi, KaJbIMH, MarHuw,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

O61ue crnocoObl Noay4eHus MeTasuioB. [IpuMeHneHne MeTamioB B ObITY U TEXHUKE.

DOKCIEepUMEHTAIbHBIE METOJbl H3Y4Y€HHUS BEIIECTB U MX [PEBPALICHUN: H3y4EHUE
KoJulekiuu «MeTamibl U CIjiaBbl», 00pa3l0B HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX
3a1a4, HaONIOJIeHUE M  ONHCAaHWE JEMOHCTPAlMOHHBIX U  JAOOPAaTOPHBIX  OTMBITOB
(B3auMoelicTBUE TUIPOKCHIA ATIOMUHUS C PAcTBOPAMH KHCIOT U IIEJIOYEH, KaueCTBEHHBIE
peaxkuu Ha KaTHOHBI METAJLIIOB).

Pacuérnpie 3amaun.

Pacuérbl maccel BemiecTBa WM 00bEMa Ta30B MO M3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce Win o0bEMY OJHOTO U3 y4YacTBYIOIIMX B PEAKIMU BEILIECTB, pacdy€Thl Macchl (00bEMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTOB PEAKIUH, €CIIM OJHO U3 BEIIECTB UMEET MPUMECH.

XumMus 4 KA3Hb

Ponp xuMuu B oOecniedeHrnr 3KOJOTHYECKON, SHEPTeTHYECKON U MHIIEBOI O€30MMacHOCTH,
pa3BUTUU MeAUIUHBL. [loHSATHE O HAyuyHBIX METOJaX I[IO3HAHUS BEHIECTB M XUMHUYECKHUX
peaKuuu.



[IpencraBnenus 00 o0OmMUMX HAyYHBIX MNPUHLOUNAX TPOMBIIIJICHHOTO TOJXY4eHHS
Ba)KHEHUILINX BEILIECTB.

YenoBek B MHUpE BELIECTB M MaTEpUAJOB: BaKHEHIIME CTPOUTENBbHBIE MaTepHalIbl,
KOHCTPYKLIMOHHBIE MaTepuajbl, KpPacku, CTEKJIO, KE€paMMKa, MaTephabl JUIsl 3JIEKTPOHUKH,
HaHOMAaTepHaJIbl, OPraHUYECKUE U MUHEPAIbHBIE yI00pEHUSI.

XuMHs M 3]I0pOBbE 4YeJIOBEKa: MpaBUjla HCIOJIb30BaHUS JIEKAPCTBEHHBIX IpPENapaTosB,
npaBuia 0€301MacHOTO UCTIONB30BaHUS MPETapaToB OBITOBOM XUMHUH B TOBCETHEBHOM JKU3HHU.

MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXNpeaMETHBIX CBSI3€H MpH U3yYEHHH OOIIeH M HEOPraHUYeCKOW XMMHUU B
11 xmacce oCyIIecTBIISICTCS Yepe3 UCIOJIb30BAHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX TTOHITHIA,
TaK ¥ TOHSTHH, SIBJSIONIUXCS CUCTEMHBIMU JJI OTAETBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIC TOHSTHS: HaydHbIM (akT, TUMNOTE3a, 3aKOH, TEOpHS,
aHaJlu3,  CHUHTE3,  KilacCUpUKauus,  IMEepUOAUYHOCTb,  HAOJIOJEHHE,  DKCIIEPUMEHT,
MOJENTUPOBAaHNE, U3MEPEHUE, SIBICHHUE.

®duznka: Marepus, dHEprus, Mmacca, aToM, JIEKTPOH, MPOTOH, HEWTPOH, MOH, U30TOII,
PaZvoaKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHUE BEIECTBa, (PU3NYECKHE BEIMYUHBI U €IMHULIBI UX U3MEPEHHUSI, CKOPOCTb.

buonorus: kierka, opraHu3M, 5KOCHCTeMa, Ouocdepa, Makpo- U MHKPOIIEMEHTHI,
BUTaMUHBI, 0OMEH BELIECTB B OPraHU3Me.

['eorpadust: MuHepabl, FOpHbIE OPO/IbI, MTOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

Texnomnorus: XUMHYECKas MPOMBIIIIJIEHHOCTb, MeTaJTyprus, IIPOM3BOJICTBO
CTPOUTENBHBIX MaTepHasoB, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BOJICTBO, nuIieBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
MpenapaTroB, MPOU3BOJCTBO KOHCTPYKLIMOHHBIX MAaTEpUATIOB, JIEKTPOHHASI IMPOMBIILICHHOCTD,
HaHOTEXHOJIOTHH.

INDTAHUPYEMBIE PE3VJIBTATBI OCBOEHUSA IIPOI'PAMMBI 110 XMUMHNH HA
FA30BOM YPOBHE CPEJJHEI'O OBHIEI'O OGPA3OBAHUMA

JIMYHOCTHBIE PE3YJIBTATDBI

®OI'OC COO ycranaBmuBaeT TpeOOBaHHWSA K pe3yabTaTaM OCBOCHHS OOYJarOIUMUCS
MporpaMM cpejHero odmiero oo6pazoBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
Hayuno-meroanueckoii OCHOBOM [uis pa3pabOTKU IUIAHUPYEMBIX pEe3yJIbTaTOB OCBOCHUS
MPOrpaMM CpeJIHero oOiero 00pa3oBaHus SBISETCS CUCTEMHO-AEATeIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-AESTEILHOCTHBIM TOJIXOJIOM B CTPYKTYypE JHMYHOCTHBIX
pe3ynbTaTOB OCBOCHMSI MpenMera «XHMHS» Ha YpOBHE CpenHEero ooOmero oOpa3oBaHUA
BBIJICTICHBI CIIEAYIOIIHNE COCTABIISIONINE:

OCO3HAaHHE O0YYAIOIIMMHCI POCCUHUCKON TI'pa)KTAaHCKOW HJIEHTHYHOCTH — TOTOBHOCTH K
CaMOPa3BUTHIO, CAMOCTOSITEILHOCTH U CAMOOIPEICIICHHUIO;

HaJIM4Me MOTUBALIUU K 00Y4EHUIO;

I[eJICHANPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKICHHH TUYHOCTH HA OCHOBE KIIOYEBBIX
[IEHHOCTE! U UCTOPHUECKUX TPAAULINN 6a30BOM HAYKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCS B CBOEH AESITETHHOCTU
LIEHHOCTHO-CMBICIIOBBIMU ~ YCTAHOBKAMH, MPUCYIIMMHU LEJIOCTHOM CHCTEME XUMHUUYECKOTO
oOpa3oBaHus;

HaJIW4Me TPAaBOCO3HAHUS DKOJIOTUYECKON KyIbTYpbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOUTD KU3HEHHBIEC MIJIAHBI.



JIM4HOCTHBIE pPE3YNbTAThl OCBOEHHUS IpeaMeTa «XHUMHUS» JOCTUTAIOTCS B EIUHCTBE
y4eOHOIl M BOCHUTATEIBHOW JEATEIBHOCTH B COOTBETCTBUM C TYMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMM ILIEHHOCTSIMM U UJEaJaMH  POCCUIICKOro
IpaXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOINECTBE HOPMaMU U TPABWIAMH IOBEJCHHS,
CIOCOOCTBYIOIIMMHU TPOLIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTHSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JUYHOCTH O0YJIArOIIHXCS.

JIMYHOCTHBIE PEe3yNbTaThl OCBOCHHUS TpeAMETa «XUMUS» OTPAXKAIT CPOPMHPOBAHHOCTH
OTBbITa TO3HABATEIBHON W TPAKTHUECKOW JESITENBHOCTH OOy4aromuxcs 10 pealn3anuu
MIPUHATHIX B 0011IECTBE LIEHHOCTEH, B TOM UUCJIE B YaCTHU:

1) rpa:k1aHCKOro BOCIIUTAHUS

0CO3HaHMS 00YJaIONIMMHCS CBOMX KOHCTHUTYIIMOHHBIX ITPaB U 00sS3aHHOCTEH, YBaKEHUS K
3aKOHY U MPaBONOPSAKY;

MPEACTABICHUSI O COIMATBHBIX HOpPMax W TpaBWIaX MEXKIUYHOCTHBIX OTHOIICHHH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOM JESITENLHOCTU MPU CO3/IaHUHU YUEOHBIX MTPOEKTOB,
penieHur yu4eOHbIX U TT03HABATENIbHBIX 3a/1a4, BHITIOJTHEHUH XUMHUUECKHX YKCIIEPUMEHTOB;

CrIOCOOHOCTH MOHUMATh M IPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY M apTyYMEHTHI APYTHX
P aHAJN3€ PA3JINYHbIX BUJIOB y4eOHOM A€ATEIbHOCTH;

2) NaTPHMOTHYECKOI0 BOCIIMTAHMS

LIEHHOCTHOTO OTHOIIEHUS K HMCTOPUYECKOMY M HAyYHOMY HAaclE€HI0 OTEYECTBEHHOU
XUMHH;

yBa)KEHHsI K IpoIleccy TBOPYECTBA B OOJACTH TEOPUU M TMPAKTUYECKOTO MPHUMEHEHHUS
XMUMHH, OCO3HAHMS TOTO, YTO JIOCTMKEHUS HAayKH €CTh pe3yJbTaT JJIUTENbHBIX HaONI0/IEHUH,
KPOTIOTIIMBBIX SKCIIEPUMEHTAIBHBIX TOMCKOB, MOCTOSIHHOTO TPy/1a YYEHBIX U MPAKTUKOB;

MHTEpeca M [03HABATEJIbHBIX MOTHBOB B TMOJYYEHUHM M TMOCIEAYIOIIEM aHalu3e
nH(pOpMALIUU O TIEPETOBBIX JOCTHKEHHUSIX COBPEMEHHONW OTEUECTBEHHON XUMHUH;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSA:

HPaBCTBEHHOI'O CO3HAHUS, STUYECKOTO MTOBE/ICHUS,;

CIIOCOOHOCTH OIICHMBATh CHUTYallMM, CBSA3aHHbIE C XUMUYECKHUMH SBIICHUSIMH, U
MPUHUMATh OCO3HAHHBIE PEIICHUS, OPUEHTHUPYICh HA MOPAIbHO-HPABCTBEHHBIE HOPMBI H
LIEHHOCTH;

TOTOBHOCTU OIICHMBATh CBOE TOBEJICHHE W TOCTYNKM CBOMX TOBapHILEW C MO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U OCO3HAHUE MOCIEICTBUN ITHX MOCTYIKOB;

4) popmMupoBaHus KyJbTYpPbl 310POBbS:

MMOHUMAaHMs LIEHHOCTeH 3J0poBOT0 M Oe3omacHoro oOpas3a >KHU3HHM, HEO0OXOIUMOCTH
OTBETCTBEHHOT'O OTHOIIIEHHUS K COOCTBEHHOMY (PH3UYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOnrofieHns MpaBuil 0E30MacHOTO OOpaleHUsl ¢ BEUIeCTBaMH B OBITY, MOBCEIHEBHOMN
KU3HU U B TPYJIOBOM JIEATEIBHOCTH;

MOHUMAHMS LEHHOCTH TMPaBWJI HWHIWBUAYAJIBHOTO M KOJUIGKTUBHOTO OE€30TacHOTo
MOBEJICHUS B CUTYaIUAX, YTPOXKAIOIIKUX 30POBBIO U KHU3HU JIIOJIEH;

OCO3HAHHUS TOCIEJACTBUN M HENPUSATHS BPEIHBIX MPUBBIYEK (YHMOTPEOICHUS KOOI,
HapKOTHUKOB, KypeHHs);

5) Tpy10BOr0 BOCIIUTAHUA:

KOMMYHHKAaTHBHOM KOMIIETEHTHOCTH B Yy4eOHO-HCCIEI0BATEIbCKON JIeATEIbHOCTH,
OOIIECTBEHHO TOJIE3HO, TBOPUECKOM U IPYTUX BUAAX JIEATEIHHOCTH;

YCTAaHOBKM HA AaKTUBHOE YYacTHE€ B PEIICHUM NPAKTUYECKUX 3a/ady COLUAIBHOMN
HaIMpaBJICHHOCTH (B paMKaX CBOEro Kjacca, IIKOJIbI);

WHTEpeca K MPaKTUYECKOMY H3YYEHHI0 MPOECCHil pa3lIuYHOTO pojia, B TOM YHCIEe Ha
OCHOBE MPUMEHEHUS IPEIMETHBIX 3HAHUHN 110 XUMUU;

YBaXXEHUS K TPYAY, JIIOASIM TpyAa U pe3yJbTaraM TPyJ0BOU AESITEIbHOCTH;
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TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBUAYATbHOW TpPAaeKTOpPUU OOpa30BaHUSA,
Oymyuieit mpodeccu U peanu3anuu COOCTBEHHBIX KH3HEHHBIX TUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XMMUH, UHTEPECOB U MOTpeOHOCTEH 00IIecTBa;

6) 3K0JIOrnYecKOro BOCIIUTAHUS:

IKOJIOTHYECKH 11eJIeCO00Pa3HOr0 OTHOIICHUS K MPUPO/JIE, KAK UCTOYHUKY CYIIECTBOBAHUS
JKH3HH Ha 3emiie;

MMOHUMAHWUS TII00AIEHOTO XapakTepa YKOJIOTHIYCCKUX MPOOIIeM, BIHSHHS SKOHOMHUYESCKHX
MPOLECCOB HA COCTOSTHUE MPUPOJHON U COLIMATILHOM CPEIBI;

OCO3HAHUS HEOOXOAMMOCTH HMCIIOJIB30BAHMSI JOCTHKCHUN XUMHUH JUIS PEIICHUST BOIIPOCOB
PalMOHAIBHOTO TPUPOA0TIOIH30BAHNS,

AKTUBHOTO HENPUSTHS JEHCTBUM, MPUHOCIIIMX BPEa OKPYXKAIOIIEH MPUPOIHON cpere,
YMEHHUS TPOTHO3UPOBATH HEOJATOMPUSITHBIE YKOJIOTUYECKUE TMOCTEACTBUS MPEITPUHIMAEMBIX
JNEUCTBUN U MPEAOTBPAILATh UX;

HaJU4Usl PA3BUTOTO HKOJOTUYECKOTO MBIIUICHUS, SKOJOTUYECKOW KYJIbTYPhI, OIBITA
NESTETPHOCTH  DKOJOTUYECKOW HANpaBJICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS HWMHU B
MMO3HABATEIHFHOM, KOMMYHUKATHBHON U COIMATIBHOM MPAKTUKE, CIIOCOOHOCTH U YMEHU I aKTUBHO
MPOTUBOCTOSTH UJICOJIOTUH XeMOo(oOuu;

7) UEHHOCTH HAYYHOI'0 TO3HAHUS:

chOpMUPOBAaHHOCTH MHPOBO33PEHHUSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKH U OOIIECTBEHHON MPAKTHUKH;

MMOHUMAaHMs CIEeNU(PUKA XUMHUU KaK HayKd, OCO3HaHus e€ ponu B (HOpMUPOBaAHUH
paIrMoOHAIBFHOTO HAYYHOTO MBITIUICHHSI, CO3JTAHUH IIEJIOCTHOTO MPECTaBICHUS 00 OKpYKaIoIeM
MHpE KaK O €IWHCTBE MPHUPOJbI M YEJOBEKa, B MO3HAHWMU TMPHUPOJIHBIX 3aKOHOMEPHOCTEH W
pelIeHny TpodsieM COXpaHEHUs! MPUPOTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0O0M 3HAYMMOCTH XMMHH JJIsl COBPEMEHHOW LMBMIIM3ALMU: B €&
T'YMaHUCTHYECKON HAIPaBICHHOCTH M BaXHOW POJM B CO3JAaHMM HOBOW 0a3bl MaTepHAILHON
KYJIbTYpbI, PEHICHUH II00aTbHBIX MPOOJIEM YCTONYMBOIO Pa3BUTHUS YEJIOBEUECTBA — CHIPHEBOI,
SHEPTeTUYECKOM, THUIICBOM W DKOJOTHYECKOW O€30MacHOCTH, B Pa3BUTHU MEIUIIMHBI,
o0ecreyeHny yCIOBHUM YCHEIIHOTO TPya U SKOJIOTUYECKH KOM(POPTHON JKU3HHU KaXKIOTro YjieHa
00I1IeCTBA;

€CTECTBEHHO-HAyYHOM TI'PAMOTHOCTH: TIOHMMAaHUS CYLIIHOCTH METOJOB IIO3HAHUS,
UCIOJIb3YeMbIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIL30BaTh MOJy4YaeMble 3HAHMS IS
aHaJin3a U OOBACHEHHUS SBJICHUM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAaHHBIC 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LEJIBIO MTOJIYYE€HHUSI I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCIOIb30BaTh XUMUYECKUE 3HAHUS JIJISl PEIIeHus pooieM
B p€aJbHbIX KU3HEHHBIX CUTYaLUAX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIbCKOM A TEIbHOCTH;

TOTOBHOCTH M CIHOCOOHOCTH K HEMpPepbhIBHOMY OOpa30BaHMIO M CaMOOOpPa30BaHMIO, K
AKTUBHOMY IIOJyYEHHIO HOBBIX 3HAaHUW MO XUMHUHM B COOTBETCTBUU C IKMU3HEHHBIMU
MOTPeOHOCTAMU;

WHTEpeca K OCOOEHHOCTAM Tpylda B pa3nuuHbX cdepax mpodecCHoHaTbHON
NEeSATENBHOCTH.

METANPEAMETHBIE PE3YJIbTATDBI

MeranpenmeTHbsle pe3ylbTaThl OCBOCHHS Y4eOHOTO mpenmera «XHMHUS» Ha ypOBHE
cpeaHero o01iero o0pa3oBaHus BKJIIOYAIOT:

3HAUYMMBbIE JUIS (POPMHUPOBAHHS MHPOBO33PEHHS OOYYAIOMIMXCS MEKIUCHHUILTHHAPHBIC
(MeXmpeaMeTHbIe) OOIIeHaYYHbIE TOHATHS, OTPAKAIOIINE IIEJIOCTHOCTh HAYYHOW KapTUHBI MUPA
U Crenr(HKy METOJIOB MO3HAHUSI, UCTIOJIb3yEMBIX B €CTECTBEHHBIX HayKax (MaTepHsi, BEIIECTBO,
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SHEPTHUs, SBJICHUE, MPOLECC, CUCTEMa, HAy4YHBIH (akT, MPUHIMUII, TUIOTE3d, 3aKOHOMEPHOCTD,
3aKOH, TEOPUsl, HCCIIeI0OBaHNE, HAOIIOICHNE, U3MEPEHUE, YIKCIICPUMEHT U JIPYTHE);

YHHUBEPCAJIbHEIE y4ueOHbIC JEUCTBHUS (mo3HaBaTeIbHBIE, KOMMYHHUKATUBHEIE,
perynasTuBHbIE), oOecreunBaone (GopMupoBaHue (QYHKIHMOHATHHONH TI'PaMOTHOCTH U
COIMAIILHOM KOMITETCHITH 00YJaroInXCs;

CIIOCOOHOCTh ~ OOYYAIONIMXCS  HCIOJB30BaTh  OCBOCHHBIC  MEXIMCIUIUTHHAPHBIC,
MHUPOBO33pPEHUYECKHE 3HAaHWS W YHHBEpCAJlbHbIC y4YeOHBbIC JCHCTBHS B MO3HABATEIBHOW U
COLIMAIBHON ITPAKTHKE.

MeranpeaMeTHbIE PE3YJIbTAThl OTPAXKAIOT OBJIAJICHUE YHUBEPCAIBHBIMU Y4€OHBIMU
II03HAaBaTCJIbHBIMU, KOMMYHI/IKaTI/IBHBIMI/I 158 pGFYJIHTI/IBHI)IMI/I HCﬁCTBHﬂMH.

OByaieHHe YHMBEPCAJIbHBIMH YU4eOHBIMH MO3HABATEIbHBIMH JI€HCTBUSIMU:

1) 6a30Bble JJOTHYeCKHUE e CTBUS:

CaMOCTOSITENIbHO (OPMYJIMPOBATh W AKTyaJU3HPOBATH TMPOOJIEMY, BCECTOPOHHE ¢
paccMaTpuBaTh;

OTIPEICIIATh IEN JICATEIHbHOCTH, 3aJaBas TapaMeTpbl W KPUTEPHH WX JIOCTHKCHHS,
COOTHOCHUTH pC3YJ'IBTaTI)I JACATCIIBbHOCTHU C IIOCTABJICHHBIMU L CIISAMU;

HCIIOJIB30BATh HpI/I OCBOCHUHA 3H21HPII>1 HpI/IéMI)I JIOTUYCCKOI'O MBIIIJIICHUS — BBIACIIATH
xapaKTepHHe HpI/ISHaKI/I HOHS[TI/Iﬁ 158 YCTaHaBJ'II/IBaTI) X B3aHMMOCBA3b, HUCIIOJIB30BAaTh
COOTBeTCTBy}OIIH/Ie TIOHATUA OJIA 06T)$ICH6HI/I$I OTACJIBHBIX CbaKTOB 158 ﬂBHeHHﬁ;

BI)I6I/IpaTI) OCHOBAHUA U KpI/ITepI/II/I JJIA KHaCCI/I(i)I/IKaHI/II/I BCIICCTB U XUMHUYCCKUX peaKHHfI;

YCTaHaBJ'II/IBaTI) HpI/I‘—II/IHHO-CHe)ICTBeHHI)Ie CBs3H Me)KHy I/I3yllaeMI)IMI/I SIBJICHUSIMU,

CTpPOUTH JIOTUYECKUE PACCYXICHHUS (MHIYKTUBHBIC, JACIyKTHBHbIE, IO aHAJOTHH),
BBIABJIATH SaKOHOMepHOCTI/I nu HpOTI/IBOpe‘II/Iﬂ B paCCManI/IBaeMI)IX SIBJICHUAX, Q)OpMYHI/IpOBaTB
BBLIBOJIBI 1 3aKJIFOUCHHUS,

MPUMEHSTHh B TIPOIECCE MO3HAHUS, UCIIOJIb3YeMbI€ B XUMHH CHUMBOJIMYECKHE (3HAKOBBHIC)
MO/IENH, PE0OPa30BHIBATH MOJICTBHBIC MPEJACTABICHUS — XUMHUYECKUH 3HAK (CHMBOJI) DJIEMEHTA,
xuMudeckas (opmyna, ypaBHCHHE XUMHUYECKOW PEAKIMU — TPU PEIICHHH Y4eOHBIX
MMO3HABATENBHBIX W MPAKTHYECKUX 3a7a4, MPUMEHSATh Ha3BaHHBIE MOJICIBHBIC MPEICTABICHUS
JUTSI BBISIBJICHUST XapaKTEPHBIX MPU3HAKOB M3y4aeMbIX BEIIECTB U XUMHYECKUX PEAKIIHM.

2) 60a30BbIe HCCJIEA0BATEIbCKHE AeHCTBUS:

BJIaJIETh OCHOBAaMH METOJIOB HAyYHOT'O IIO3HAHMS BEIICCTB U XUMHUCCKUX PEAKIIHA;

dbopmyaupoBaTh 1€MW 3aJa4d  WCCICAOBAHMS, WCIOJb30BaTh IIOCTaBICHHBIC H
CaMOCTOSITEIBHO C(OPMYJIIMPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHHUS U OCHOBBI
TSt POPMHUPOBAHUS TUTIOTE3BI TI0 TTPOBEPKE MPABMIBHOCTH BBICKA3bIBAEMBIX CY)KJICHUI;

BJIAJIETh HABBIKAMU CAMOCTOSATEIBLHOTO IUIAHUPOBAHUS M TPOBEACHUS YUYCHHYECCKUX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHs HAOMIOAaTh 32 XOJIOM IPOIECCca, CaMOCTOSITENEHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpPOBaTH OOOOIIEHHS U BBIBOJBI OTHOCHUTEIBHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIEIOBAHMS, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOJAETaHHON
pabore;

MpHOOpETaTh OMBIT YYCHUUYECKOM MCCIeIOBATENIbCKOM M MPOEKTHOM JesTeNbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIBHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMUHBIX METOOB MTO3HAHUSI.

3) pabora ¢ nngopmanmeii:

OpUEHTHUPOBAThCS B PA3NUYHBIX HCTOYHUKAX HHpopManuu (HAYIHO-TIOMYJsIpHAs
TuTepaTypa XHUMHYECKOTO COJEp)KaHUs, CIpaBOYHbIE TMocoOus, pecypcel HMHTepHera),
aHAIM3UPOBaTh HWH(GOPMAIIMIO Pa3NUYHBIX BUAOB M (OPM TpEACTAaBICHUS, KPUTHUYECKH
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHBOPEUHBOCTH;

(dbopMynupoBaTh 3ampoChl W TMPHUMEHSTHh pa3IUYHbIE METOIbl MpHU TOUCKE U OoTOOope
nHpopManuu, HeOOXOAUMOM /ISl BBITIOTHEHHSI YUSOHBIX 3a/1a4 ONPEAeIEHHOTO TUTIA;
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npuoOpeTaTh OMBIT MCIOJIB30BaHUS MH(POPMALMOHHO-KOMMYHUKATHBHBIX TEXHOJOTHH U
Pa3IMYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBHIOMPATh ONTUMANIBHYIO (pOopMy TpeacTaBieHus HHPOPMALUHU (CXEMBI,
rpaduKy, TMarpamMMbl, TaOJIHUIIbI, PUCYHKH U APYTHe);

UCIONb30BaTh HAYYHBIH SI3bIK B KadeCTBE CpEACTBA TNpU pPadOTEe C XUMHUYECKOH
nHbOpMaNKel: TPUMEHATh MEXIpeAMETHbIe ((U3UYEeCKHe W MaTeMaTHYeCKHe) 3HAKd U
CHMBOJIBI, POPMYIIBI, a00peBUaTYpbl, HOMEHKIIATYPY;

HCI0JIb30BATh U MPeoOpa30BbIBaTh 3HAKOBO-CHMBOJIMUECKUE CPEJCTBA HATJISIAHOCTH.

OgBiaeHHe YHMBePCAJIbHBIMM KOMMYHMKATHBHBIMH J1eliCTBUSIMU:

3aJaBaTh BOIPOCHI 10 CYIIECTBY OOCYK/JIaeMOW TEMBbI B XOJI€ JAUAIOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJIeH, (OPMYIUPOBATh CBOU MPEAJIOKEHUS OTHOCUTEIBHO BBIIOJHEHUS
MpEeI0KEHHOM 3a/1a4H;

BBICTYNIaTh C IPE3EHTAIMeil pe3yabTaTOB IO3HABATEIbHOW AEATEIbHOCTH, MOJYYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TIpPU  BBIIOJHEHUH XUMHYECKOTO
SKCIEPUMEHTa, MPAKTUYECKOW paboThl MO HCCIEJOBAaHUIO CBOMCTB H3Yy4aeMbIX BEILECTB,
peaninzanuu y4eOHOTO MpoekTa M (OpMyIHMpoBaTh BBIBOJBI IO pEe3yJbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUH IMyTEM COTJIaCOBaHMSI MO3ULIUHN B X0/1€ 00CYKJIEHUSI 1 0OMEHa MHEHUSMHU.

OBiajeHHe YHMBePCAJIbHBIMH PeryJsiITUBHBIMH /1€ICTBUAMM:

CaMOCTOSITENIBHO TJIAHUPOBATh U OCYILECTBISTH CBOIO MMO3HABATEIbHYIO ESTEIbHOCTD,
ompezenss e€ UeNu U 3a/a4d, KOHTPOJIUPOBaTh M MO Mepe HEOOXOJUMOCTH KOPPEKTHPOBATh
npeaaraeMblii aaropuT™ ACWCTBUIM MPH BHINOJHEHUHM Y4eOHBIX M HCCIENOBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(h(HEeKTUBHBIN CIOCOO UX PEIICHUs C YYETOM MOTyYeHHUS] HOBBIX 3HAHHN O
BEIECTBAX U XUMUYECKUX PEAKIUX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEH JEATEIIBHOCTH HAa OCHOBE CaMOAHalIW3a U
CaMOOLIEHKH.

INPEIMETHBIE PE3YJIBTATDBI

10 KJIACC

[IpenMeTHbie pe3yabTaThl OCBOCHUSI Kypca «OpraHndeckas XMMUsD OTPaxaroT:

chOpMUPOBAHHOCTh MPEACTABICHUN O XHMMHUYECKOM COCTaBISIONIEH €CTeCTBEHHO-
HAayYyHOM KapTUHBI MHpaA, POJM XMMHUU B TO3HAHUU SIBJICHUW NOPUPOJBI, B (POPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3alad M DSKOJOTMYeCKHU OOOCHOBAHHOTO OTHOILIEHHUSI K CBOEMY
3JI0pPOBBIO U IPUPOJTHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHWM, KOTOpas BKJIIOYAET: OCHOBOIIOJIATaroOIINe
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAst 000JI04YKa aTromMa, MOJIEKYJa, BaJIEHTHOCTD,
ANIEKTPOOTPHUIATENILHOCTh, XUMHYECKasi CBs3b, CTPYKTypHas Gopmyna (pa3BépHyras u
COKpaiméHHasi), MOJb, MOJIIpHAsT Macca, MOJSPHBIE 00BEM, YrIepOAHBIH  CKEJeT,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30MepHus, W30MEpbl, TOMOJOTHMYECKUN psl, TOMOJIOTH,
YIJI€BOJOPOIBI, KHCIOPOA U a30TCOAEPIKAIINE COSAUHEHHS, MOHOMED, MOJIUMEP, CTPYKTYpPHOE
3BEHO, BHICOKOMOJIEKYIISIPHBIE COSTMHEHMS); TEOPUU U 3aKOHBI (TEOPUS CTPOCHUST OpPraHNIYeCKUX
BemecTB A. M. byriepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN SA3BIK XMMHH; MHPOBO33PEHUECKHE 3HAHHUS, JEXKalllue B OCHOBE NMOHUMAaHUS
MPUYUHHOCTH ¥ CUCTEMHOCTHU XUMUYECKHUX SIBJICHUU, (PAKTOIOTHYECKHIE CBEJCHHS O CBOMCTBAX,
cocTaBe, MOJyYeHUH U 0€30MaCHOM MCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y MPAKTUYECKOU JEATEIBbHOCTH YEJIOBEKA;
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c(OPMHUPOBAHHOCTh YMEHHI BBISBIISATh XapaKTEPHbIC MPU3HAKU TOHATHHA, YCTAHABINBAThH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLINE IOHITHS IIPU ONIMCAHUM COCTaBa, CTPOCHHUS U
MPEBPALLEHUN OPTAHUYECKUX COCTUHECHU;

c(OPMHPOBAHHOCTh YMEHUH HCIOJB30BaTh XUMHUYECKYIO CHUMBOJIMKY IS COCTABIICHHS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIEHHOI) (POpMYT OpraHMYECKHX BELIECTB
U YpaBHEHUH XMMUYECKHX pEakUUii, U3rOTAaBJIMBATh MOJEIN MOJIEKYJ OpraHMYECKHUX BELIECTB
JUI WIUTIOCTPALIMM UX XUMUYECKOTO U MIPOCTPAHCTBEHHOTO CTPOCHHUS;

c(OPMHUPOBAHHOCTh YMEHUH YCTaHABJIMBATH MPUHAUICKHOCTh U3YUYCHHBIX OPTaHUYECKUX
BEIIECTB M0 HMX COCTaBY M CTPOCHHUIO K ONPEACIEHHOMY KIAcCy/TPyNIe COeINHEHHUN
(YyrieBonopoJipl, KUCJIOPOJ M  a30TCOJAEpXAIUE COEAMHEHHUS, BBICOKOMOJIEKYISIPHBIE
COCJMHEHUS), JAaBaTh MM Has3BaHHWi N0 cucremarndeckoi Homenkinatype (IUPAC), a rtakxe
MIPUBOJIUTh TPUBUAJIbHBIE Ha3BaHUS OTAEIbHBIX OPraHWYECKHX BEIIECTB (ITWUJICH, MPOIMUJIEH,
alleTUJIeH, STWIEHIJIUKOJb, TIULEPUH, (PEeHON, (QopManblIeruj, aleTaibAeruj, MypaBbHHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAs KUCIIOTa, CTE€apUHOBAs KHUCIIOTa, TJIIOK03a, (PpPYyKTO3a,
Kpaxmal, IeJUT0JI03a, TJINIUH);

c(OpPMUPOBAHHOCTh YMEHHMSI OMNPEIENATh BHJbI XUMHUYECKOM CBA3M B OPraHUYECKHX
COeIMHEHUsX (OJIMHApHbIE U KPATHBIE);

c(OpMHUPOBAHHOCTh YMEHUSI NPHUMEHATH IOJOXKEHHUS TEOPUU CTPOEHHUS OPraHMYeCKHUX
BemecTB A. M. ByriepoBa st 00bsSCHEHUS! 3aBUCMMOCTH CBOMCTB BEIIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPaHEHUSI MacChl BEIIECTB;

cOpMHUPOBAaHHOCTh YMEHMM XapaKTepu30BaThb COCTaB, CTpOE€HHE, (UINYECKUE U
XMMHYECKHE CBOWCTBA TUITUYHBIX MPEICTaBUTENEH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(meTtaH, aTaH, ATWIEH, MPONWIEH, areTwieH, OyramueH-1,3, merunOyraamen-1,3, OeHso,
METaHOJI, 3TaHOJ, 3TUJICHIJIMKOJIb, TJIULEPUH, (EHOJ, aleTanbIeruj, MypaBbuHas U YKCyCHas
KHACJIOTBI, TJIOKO3a, KpaxMal, LEeUIN03a, AMUHOYKCYCHas KHUCIOTa), WUIIOCTPUPOBATH
TEHETUYECKYIO CBSI3b MEXAY HUMM YPAaBHEHUSIMHU COOTBETCTBYIOUIMX XMMHUYECKUX PEAKIMH ¢
UCIOJIb30BAHUEM CTPYKTYPHBIX (GOpPMYII;

C(OPMHUPOBAHHOCTh YMEHHSI XapaKTepU30BaTb HCTOYHHUKH YIJIEBOJAOPOJHOIO ChIPbS
(HedTh, TPHUPOAHBIA Ta3, Yrojb), CIOCOOBI MX MEPepadOTKU W TMPAKTHUUECKOE MPHUMEHEHHUE
IPOIYKTOB NepepaboTKH;

C(OPMHUPOBAHHOCTh YMEHHM MPOBOAUTH BBIYUCICHHUS [0 XUMHUYECKUM YpPaBHEHHSIM
(Maccel, 00bEMa, KOJMYECTBA MCXOJHOTO BELIECTBA WM IPOAYKTa PEAKUUU IO W3BECTHBIM
Macce, 00bEMyY, KOJIMYECTBY OJHOTO U3 UCXOAHBIX BEIECTB WM IPOAYKTOB PEAKIIUN);

C(OPMHUPOBAHHOCTb YMEHUH BIIIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/aX HAYy4HOTO
[IO3HAHUSA, MCIOJIB3YEMbIX B XHMMHUU IIpU U3YYEHUU BEIIECTB MU XUMHUYECKUX SBJICHHUH
(HabiroeHue, U3MEpeHHe, HKCIEPUMEHT, MOJEIMPOBAHMUE), HCIHOJb30BATh CHCTEMHbIE
XUMUYECKHUE 3HAHUS JUIs IPUHATHUS PELICHU B KOHKPETHBIX KU3HEHHbBIX CUTYALUAX, CBA3aHHBIX
C BEILECTBAMU U UX IPUMEHEHHEM;

c(OPMHUPOBAHHOCTh YMEHUN cOOIIONATh MpPaBUiIa MOJIb30BAHUS XUMHUYECKOW MOCYHOH U
1a00paTOpHBIM 000PYI0OBAaHUEM, a TAKXKe IpaBHUiia OOpAIIEHUs C BEIIeCTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(mpeBpaleHus OpraHMYeCKUX BEIEeCTB MPU HarpeBaHWHU, MOJYYEHUE ATUJICHA U U3YYEHHUE ero
CBOMCTB, KayeCTBEHHbIE pEaKIMM OPraHMYeCKUX BELIECTB, JAeHATypalus OelKOB IpHU
HarpeBaHMH, IIBETHbIE PEAKIMU OEJKOB) B COOTBETCTBMU C MPaBUJIAMHU TEXHHKH 0€30IacHOCTU
pyu oOpallleHuH C BEIIEeCTBaMHU U J1a0OpaTOpHBIM 00OpYIOBAaHHEM, MPEJICTABIATh PE3YJIbTaThI
XMMUYECKOTO SKCIEpUMEHTa B (opMe 3aluCH YpPaBHEHUH COOTBETCTBYIOLIUX pEaKUUil u
(bopMynHpOBaTh BBIBOJBI HA OCHOBE 3THX PE3yJbTaTOB;

Cc(OPMHUPOBAHHOCTh YMEHHUH KPUTHYECKU AaHAIM3MPOBATH XMUMHMUYECKYIO HH(OpMaLuIo,
MOJIy4aeMyI0 U3 pa3HbIX HCTOYHHUKOB (CpeAcTBa MaccoBoi MHpopMauu, IHTepHET U Ipyrux);
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c(OPMHUPOBAHHOCTh YMEHUH COONMIOAATH TMpaBHJA SKOJOTHYECKH IEIeCO00pa3HOro
MOBEJICHUsI B OBITY W TPYJOBOH JEATEIBHOCTH B IEJISAX COXPAaHEHHS CBOETO 3/0POBBS H
OKpYXKaIOILlel IIPUPOJHON Cpelibl, OCO3HABATh ONACHOCTb BO3JCHCTBUSA HA KUBBIC OPraHU3MBI
ONPENENEHHBIX OPraHUYECKUX BELIECTB, MOHMMAass cMmbica mnokasarens [IJIK, noscHaTe Ha
IIpUMEpax CIOCOOBl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JACHCTBUS HA OPraHU3M
YEJI0BEKA;

JUIsl OOYyYaloOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHE IMPHUMEHSTH
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AAX MO3HAHUS BEIIECTB U XMMHUYECKUX SIBJICHUIA;

JUIL  CHENbIX H CHa0OBHIAMIMX OOYYAIOUIUXCS: YMEHHE WCIOJIb30BaTh PelbeHO-
TOYCYHYIO cucTeMy o0o3Hauenuit JI. Bpaiist st 3anucu XuMudeckux Gpopmyi.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuydeckas XUMUs»
OTPaXKaIOT:

c(hOpMUPOBAHHOCTh TPEJICTABJICHUNH: O XWMHYECKOW COCTaBIISIOMIEH €CTECTBEHHO-
Hay4YHOW KapTHHBI MHpA, POJU XUMHH B TO3HAHUM SIBIIGHUWA TPHUPOIBI, B (HOPMHUPOBAHUM
MBIIIUICHASI U KYJIBTYPhl JIUYHOCTH, €€ (YHKIIMOHAJIHLHOW TPAaMOTHOCTH, HEOOXOIUMOMW st
perieHusT TPaKTUYECKUX 3a/ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0POBBIO U TIPUPOTHOM CpeEIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHWUW, KOTOpas BKJIKOYAET: OCHOBOIOJIArarolIne
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHUCJICHHS, XHMHUYecKas CBs3b (KOBaJCHTHAas, HWOHHAas, MeETaJJIM4YecKasi, BOJOPOIHAs),
KpUCTAJUIMYECKasi  pEIIETKA, THUIIBI XWMHYECKHMX  PEaKUHUi, pacTBOpP,  AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, AIEKTPOJUTUYECKAs IUCCOLUALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTh
XMMHYECKON  peaklHH, XHUMHYEeCKOE€ paBHOBECHE); TEOPHUM U  3aKOHbl  (Teopus
AJIEKTPOJUTUYECKON Aucconmanuu, mnepuoauueckuit 3akoH J[. WM. MenneneeBa, 3akoH
COXpaHEHUsI MAacChl BELIECTB, 3aKOH COXPAHEHHMsI W IPEBPALICHUS SHEPIHMU MPU XUMHUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHUPOBO33PEHUECKUE 3HAHMS,
JeXalue B OCHOBE IIOHMMAaHMS MPUYMHHOCTH W CUCTEMHOCTHM XUMUYECKHUX SBJICHUH,
(akToNOrMuecKrue CBEJICHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30MaCHOM HCMOJIb30BaHUU
BKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPAKTUUECKON IEATEIILHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIE MPU3HAKU MOHITUH, yCTaHABIUBAThH
MX B3aUMOCBSI3b, MCIOJb30BaTh COOTBETCTBYIOIIHME MOHATUS MPU OMNHUCAHMM HEOPTaHWYECKHUX
BEILIECTB U UX IIPEBPALLECHUI;

chOpMUPOBAHHOCTh YMEHUU HMCHOJIb30BAaTh XMMHUECKYI0 CHUMBOJUKY JII COCTaBICHUS
dbopMyn BelIeCTB M ypaBHEHUN XUMUYECKHX PEaKIHil, CHUCTEMaTHYECKYI0 HOMEHKJIATYypy
(IUPAC) u TtpuBHaibHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHblid Tras,
VIJIEKHUCIbIA Ta3, aMMUaK, raméHasi U3BECTb, HEraul€éHas W3BECTh, MUThEBAs cOJa, MUPUT U
JApyrue);

c(hOpMUPOBAHHOCTh YMEHUH ONpPEAETATh BAJICHTHOCTh U CTETIEHb OKUCIICHUS XUMUYECKIX
AIIEMEHTOB B COEIMHEHUSX PA3TUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOJHAS) B COCAUHEHUSIX, TUI KPUCTAIITUYECKONW PEHIETKH KOHKPETHOTO
BeleCcTBa (ATOMHAs, MOJEKYJspHasl, WOHHAs, METaJUTMYecKas), XapakTep cpeibl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBY K OMpeJeNEHHOMY KIacCy/TpyIIe CoeTnHEeHUN (MPOCThIe BEIIeCTBa — METAILIBI U
HEMETaJLJIbl, OKCU/IbI, OCHOBAHHUSI, KUCTIOTHI, aM()OTEpHBIE THAPOKCUIBI, COJIH);
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chOpPMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT Tepuoandeckoro 3akona JI. W.
MengeneeBa ¥ JIEMOHCTPUPOBAaTH  €r0  CHUCTEMATHU3UPYIOIIYIO, OOBSCHUTECIBHYIO U
MPOTHOCTUYECKYIO (PYHKIIUH;

C(OPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMHUECKUX 31eMeHTOB 1—4 nepuonos Ilepuoauueckoii cucteMbl XUMUUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JCKTPOHHBIE OPOHMTANNY», «IHEPreTUUYCCKUEC
YPOBHU», OOBSICHITh 3aKOHOMEPHOCTUM H3MEHEHHUS CBONCTB XHMHUYECKUX 3JIEMEHTOB M HX
COCMHEHMH 10 nepuoaam U rpynnam llepuoauyeckoit cucreMbl XUMHUYECKHUX 351eMeHToB /. M.
MenneneeBa;

C(OPMHUPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCBHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOATBEPXKAATH CYIIECTBOBAaHUE
TEHETUYECKOM CBSI3M MEXKIy HEOPraHWYeCKMMM BEIIeCTBAMU C IIOMOINBIK) YpAaBHEHUU
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpMUPOBAHHOCTh YMEHHS KJIacCU(DULUPOBATh XMMHMUYECKUE PEAKIHUU IO Pa3IUYHBIM
MpU3HakaM (YMCIy W COCTaBy pEarupyrollMX BELIECTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTENEHEe OKUCIEHUS 3JIEMEHTOB, 00PaTUMOCTH PEaKIIUU, YIaCTHUIO KaTaau3aTropa);

c(OpMHUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOrO OOMEHa, YYUThIBasl yCIOBHS, IMPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

c(OpMHUPOBAHHOCTh YMEHUN NPOBOJUTH pEaKUUH, MOATBEP)KIAIOIINE KaueCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKHWX BEIIECTB, pPACHO3HABATH OMNBITHBIM IIYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpPaX HEOPTaHMUYECKHUX BEIIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTb OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
pEaKIMii MOCPEICTBOM COCTABJIEHUS 2JIEKTPOHHOTO OajlaHca ATUX PEAKIIUMT;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT
pasnuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHerrHero Bosaeiicteus (npunnm Jle larense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOILECCHl, JIEKaIlUe B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YE€HUsI CEPHOM KHUCIOTBI, aMMHMAaKa, a TaKKe CPOPMHPOBAHHOCTh
IpeJCcTaBIeHUH 00 OOIMIMX HAYYHBIX NMPUHLIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIEHUS C MCIOJb30BAaHUEM IOHATHS
«MaccoBas JI0JIs BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIIEHUH Ta30B IPU XUMHUYECKHUX
peakumsax, Macchl BelecTBAa WM 00bEMA Ta30B M0 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
WM 00bEMY OJIHOTO M3 YYaCTBYIOILMX B pEaKLUM BELIECTB, TEIUIOBOrO 3(PQeKra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IIPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH COONIONATh MpaBUia MOJIb30BAHUS XMMUYECKON MOCYION U
na0opaTOpHBIM 000PYIOBAaHUEM, a TAKXKe MpaBHiia OOpaIIeHHs C BELIECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATb U BBIIOJHATh XUMUYECKUH SKCIIEPUMEHT
(paznoxeHHe NEpOKCHJIAa BOJOPOJA B MNPHUCYTCTBUM KaTalnW3aTropa, ONPEAETICHUE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peaklMM HOHHOTO OOMEHa, KaueCTBEHHbIE DPEaKLUMU Ha
cynbdar-, kapOoHAT- U XJIOPHJI-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE SKCIePUMEHTAIbHbBIX
3ajauy mo TemMaM «Metamub»y u «HemeTamibl») B COOTBETCTBUMH C MpaBWJIAMH TEXHUKHU
0€30MacCHOCTH NPH 0OpallleHUH ¢ BELIECTBAMU U JJaOOPaTOPHBIM 000PYAOBaHUEM, NPEICTABIATh
pe3yabTaThl XUMHUYECKOTO HKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii ¥ GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;
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C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
[IOJIyYaEMYI0 M3 pa3HbIX HCTOYHMKOB (CPEICTBA MaccoBOM KOMMYyHMKaluu, HHTepHET u
JPYTHX);

cOpMUPOBAHHOCTh YMEHUI COOMIOAATh IpaBHA 3KOJIOTMYECKH IIEIECO00pa3HOro
MOBEJICHUsT B OBITYy M TPYJOBOH [EATENPHOCTH B LEISAX COXPAHEHUS CBOETO 370POBbS U
OKpYXKaroLleld IIPUPOJHON Cpelibl, OCO3HABATh ONACHOCTh BO3JIECHCTBMS HA YKUBBIE OPraHU3MBbI
ONpeeNEHHBIX BEUIECTB, MOHUMAas cMblca nokasarens I1JIK, moscHATs Ha nmpuMepax crocoOsbl
YMEHBIIEHHUS U NIPEJOTBPALLECHUS KX BPEAHOIO BO3ACUCTBUS Ha OPraHN3M YEJIOBEKA;

I OOYYaloIIMXCsl ¢ OrPAaHHMYCHHBIMH BO3MOXKHOCTSIMU 3I0POBBS: YMEHUE MPHUMEHSTH
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AX MO3HAHUS BEIECTB U XUMUYECKUX SIBJICHMIA;

ISl CIeNbIX W CIA0OBHIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPeElbe(dhHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyi.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KUIACC

KosnnuyecTBo yacos DJIEKTPOHHbBIE
Ne HaumeHoBaHue pa3aeioB u Kontpo- | IIpakru | (uudposbie)
n/n TEM MMPOrpaMMbl Bcero JBbHBIE yecKHue Oﬁpa30BaTeJIbHLIe
padoTsI paboThl | Ppecypchl
Pa3nes 1.Teoperuyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[Ipenmer oprannyeckon
1.1 XHMH. Teopist CTpocis . 3 1 0 https://resh.edu.ru/
OpraHMYECKUX COCAUHEHUN A.
M. bytiepoBa
Wroro mo pazueny 3
Pa3nes 2.¥YraeBonopoasl
01 | [MpereibHbie yrieBo10pO/bl 2 0 0 https://resh.edu.ru/
— aJIKaHBbI
Henpenenbnsbie
2.2 YIJIEBOIOPO/IbI: AJTKEHBI, 6 0 1 https://resh.edu.ru/
ATKAMECHBI, ATKMHBI
2.3 Apomatuicckie 2 0 0 https://resh.edu.ru/
YTIIEBOA0PO/IbI
[IpupoHbIE UCTOYHUKHT
2.4 YIJIEBOJOPOJIOB U HX 3 1 0 https://resh.edu.ru/
nepepaboTka
Hroro mo pazgeny 13

Pasznea 3. Kucaopoacoaepxamme oprannyecKkue coeIuHeHus

3.1 Cruptel. DeHoun 3 0 0 https://resh.edu.ru/
3.2 A erunpl. KapooHosere 7 0 1 https://resh.edu.ru/
KUCJIOTHI. ClOXHBIE 3(PHUpbI
3.3 VrieBoabl 3 0 0 https://resh.edu.ru/
Hroro mo pazgeny 13
Pa3znea 4.A30Tconep:Kaniue oprannveckne coeuHeHust
4.1 AMUHBIL. AMHHOKHCIIOTEL. 3 0 0 https://resh.edu.ru/
benxn
Utoro no pazneny 3
Pa3zgea S.BbicoKOMOJIeKYJISIPHbIE COCAUHECHUS
5.1 TInacrmaccet. Kayayku. 2 1 0 https://resh.edu.ru/
Bookna
Uroro no pazgeny 2
OBIIEE KOJIMYECTBO YACOB 34 3 2
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pa3iesioB U TeM
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NPOrpaMmblI
padoTsI padoThbI pecypchl
Paznen 1.TeopeTuyeckue 0CHOBbI XUMHH
CrpoeHue aToMOB.
[Tepuonnueckuii 3aKOH U
1.1 [Mepuoauueckas cucrema 3 1 0 https://resh.edu.ru/
XUMHUYECKUX DJIEMEHTOB
. 1. MenneneeBa
1.2 Crpoenne semectsa 4 0 0 https://resh.edu.ru/
MHuoroo0Opa3ue BelecTB
1.3 XUMHYECKUE PEaKIIuU 6 1 1 https://resh.edu.ru/
HWtoro mo pazneny 13 https://resh.edu.ru/
Paznea 2.Heoprannyeckasi XuMusi
2.1 MerTast 6 0 1 https://resh.edu.ru/
2.2 Hemerausr 9 0 1 https://resh.edu.ru/
2.3 CBA3E HCOPIaHHHCCKIX 1 2 0 0 https://resh.edu.ru/
OpraHMYECKUX BEILEeCTB
Hroro no pasznmeny 17 https://resh.edu.ru/
Pa3nen 3.Xumusi v Ku3Hb
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