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1. HOACHUTEJIbBHAA 3AIINCKA

[Iporpamma mo XuMHUM Ha YPOBHE CpeTHETo 001Iero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHU K pe3ysbTaTaM OCBOCHUS (enepabHON 00pa30BaTeIbHONM MPOTrPaMMBI CPEIHETO
obmero o6OpaszoBanus (POII COO), mpexacraBieHHBIX B DenepalibHOM TOCYIAPCTBEHHOM
oOpazoBarensHoM crapmapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO TpeamMera
«XuMus» B o0Opa3zoBareibHbIX opraHuzanusx Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBbl, H OCHOBHBIX NOJOXEHUH «CTpaTeruu pa3BUTHA
BocruTanust B Poccuiickoit @®enepanuu Ha nepuon g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3pabOTKe MpOrpamMMbl IO XHUMHH, K OIpPEIeSICHHIO OOIIei
CTpaTeruy 0OyUeHHsI, BOCIIUTAHUS U Pa3BUTHS OOYJArOIIUXCSl CPEACTBaMHU Yy4eOHOTO MpeaMeTa
«Xumus» st 10—11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IieNiell, cojepiaHHs, pe3yabTaToB OOy4eHUs H
TpeOOBaHUH K YPOBHIO MIOJTOTOBKU BBIITYCKHUKOB.

XuMuyeckoe o00pa3oBaHHEe, TIOJy4aeMO€ BBITYCKHMKaMu  oOl1eo0pa3oBaTeabHOM
OpraHu3alliM, SBISETCS HEOThEMJIEMOM 4YacThl0 WX 00pa3oBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIOINM JTAllOM pPEATHM3allid Ha COOTBETCTBYIOIIEM €My 0a30BOM YPOBHE KIIFOUEBBIX
IIEHHOCTEH, TPHUCYIIUX TIIEJIOCTHONW CHUCTEME XHUMHUYECKOTO O00pa3oBaHUA. OTH IIEHHOCTH
KacaroTcsl TMO3HAHUS 3aKOHOB NPHPOJbI, (GOPMUPOBAHMS MHPOBO33PEHMsI M OOLIEH KyIbTYpbl
4eJIoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUPOJHOH cpene. Peanusyerca xumudeckoe oOpazoBaHue 00YJaIOLINXCS HA YPOBHE CPEIHETO
obmiero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJEpPKaHUEe U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe IO XHMUHM C Y4€TOM CHEUU(PUKM HAyKd XUMHUH, €&
3HA4YeHUs B MO3HAHUM MPHUPOJIbl U B MAaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yUYETOM OOIIHUX
Lesied U MPUHLUIOB, XapaKTePU3YIOLUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CUCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIM3ALMY, B CO3JaHUU HOBOW 0a3bl MaTepualbHON KynbTypbl. OHa BHOCUT CBOM BKIJIaJ B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LIEJIOCTHOTO MPEICTaBICHUS]
00 OKpY)XarollleM MUpE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHMMAaHMsS BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHUpa, OCO3HAHMS B3aMMOCBS3H
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrMMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThbl0 MHMPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaXJ0ro wieHa oOmectBa. CoBpeMeHHas XMUMUsl KaK HayKa cO3HJaTeNbHasl, KaKk Hayka
BBICOKUX TEXHOJIOTMH HaIlpaBlieHa Ha peLIeHue INTOOANbHBIX MPOOJeM YCTOMYUBOIO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, SHEPreTUYECKOM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEISIMH M NPUHLMIAMM CpelHEero oOiiero oOpa3oBaHUs
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb H3yd€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HMOJrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHS B JKHU3Hb COIIMYyMa,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3aHHBIX HEMOCPEJICTBEHHO C XUMHUEH.
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CocTaBisifolmMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO01as 1 HeopraHudecKasi XMMHs», OCHOBHBIM KOMIIOHEHTOM COJICPIKAHUST KO TOPBIX
SBJISIFOTCS] OCHOBBI 0A30BO HAyKH: CUCTEMa 3HAHUI M0 HEOPraHMYECKOW XUMHUH (C BKIIOUYCHHEM
3HAaHUW U3 OOIIEH XMMMM) U OpraHndeckod XumMuu. @OopMUpPOBaHUE JAHHOW CHCTEMBbl 3HAHUI
NPy U3YYCHUH TMpeaMeTa 00ecreyMBaeT BO3MOXHOCTh PACCMOTPEHHUST BCETO MHOT000pas3us
BEIIECTB HA OCHOBE OOIIMX MOHATHH, 3aKOHOB U TEOPUH XUMHUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHES» CHOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTIO IMOJX0Ja K W3YYCHHUIO
yueOHOro Mmarepuana M OOycCJOBIIEHA HCTOPUYECKH OOOCHOBAaHHBIM pa3BUTHEM 3HAHHWNA Ha
ONpEEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpUBaIOTCSl Ha YPOBHE KJIACCHYECKON TEOPUU CTPOCHMSI OPraHUYECKUX COCIAUHECHUM, a
TaKkKe HAa YPOBHE CTEPEOXMMHUYECKUX M DJICKTPOHHBIX MPEICTABICHUM O CTPOCHHUU BEIICCTB.
Ceenenusi 00 M3ydaeMbIX B Kypce€ BEIECTBaX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COE€IMHEHMH. B Kypce opraHnueckoid XMMHUHU TOJy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIero o0pa3oBaHUs MepBOHAuYaIbHbIE
MIPEACTABICHUS O XUMUYECKOHN CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIN Y.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBAETCS
WM3YYEHHbII Ha YpPOBHE OCHOBHOIO 0O0IIero oO0pa3oBaHMs TEOPETUUYECKHI Marepuan Hu
(haKTOJIOTHYECKNE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XuMus» oOydarolUMCsl MPEJOCTaBISAETCSI BOSMOXKHOCTh OCO3HATh
3HaYEHUE MEPUOJMYECKOTO 3aKOHAa C OOIIETEOPEeTUYECKHMX W METOJOJIOTMYECKUX MO3UIHii,
IyO’Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (YHKIIMKA 3TOr0 3aKOoHa — OT o0oOmaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHWN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHNH, 4 TAKKE O XUMUYECKUX PEaKUUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTAX MPOTEKaHUs
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HUMEKOLUMU
KYJIbTYPOJOTHYECKHI M TPUKIATHOW XapakTep. OTU 3HAHUS CIIOCOOCTBYIOT MOHHMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABaTEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUNA XUMUHU, TOMOTAIOT BBIITYCKHUKY
OPUEHTHPOBATHCS B OOILIECTBEHHO M JIMYHOCTHO 3HAUYMMBIX MPOOJIEeMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJIHEHUs 3HAaHUM, pelieHus
MHTEJUIEKTYAJIbHBIX U 3KCIEPUMEHTAJIBHBIX HCCIIEJOBATENbCKUX 3ajau.B nemom conepkanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3YyYEHHs] OPUEHTUPOBAHO HAa (JOPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUECKON OCHOBBI JJIsl MOHUMAaHHS (Puiocockux uue, TakuxX Kak:
MaTepHUaIbHOE €JMHCTBO HEOPTaHUYECKOTO M OPraHUYECKOTO MHpa, 00YCIOBIEHHOCTh CBOWCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, I0O3HABAEMOCTh IPUPOIHBIX SIBJICHUH MyTEM 3KCIIEPUMEHTA
U pelIeHHs] TPOTHUBOPEUYH MeEXIy HOBBIMU (aKkTaMH U TEOPETUYECKUMHU MPEANOChUIKAMH,
OCO3HAHHE POJIM XUMHH B PEUICHHH IKOJIOTUYECKHX MpoOJeM, a Takke MpolieM cOepekeHUs
SHEPreTUUECKUX PECYPCOB, ChIPbS, CO3/IaHNS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mane pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUA M COIHMAIU3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM MO XUMHUHU TOAXOJbl K ONPEAENCHUI0 COJEpXKaHUs U TOCTPOEHUS
npeaMeTa mpeaycMaTpuBaioT (OPMHUPOBAHHE YHUBEPCAIBHBIX y4EOHBIX NEHCTBUM, UMEIOIINX
0a30Bo€ 3HAUCHUE IS PA3TUYHBIX BUJIOB JACSITEILHOCTH: pEIIeHHs MpoOIeM, TOMCKa, aHAIu3a 1



o0paboTku wuH(pOpManUKM, HEOOXOAUMBIX JUISI NPUOOPETEHUS ONbITa MPAKTUYECKON U
HCCIIEI0BATENILCKOM NeSITeIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IO3HAHUU XUMUH.

B mpaxTuke npemnoaaBaHus XMMUU Kak Ha YpOBHE OCHOBHOTO 00IIero 0Opa3oBaHUs, TaK U
Ha ypOBHE cpeaHero oOmero oOpa3oBaHHs, TIpU  ONPEACICHUU  COJACp)KATEIbHOU
XapaKTepUCTUKH IeNIell H3ydeHHsl MpeaMeTa HalpaBlICHHEM IIePBOCTEIICHHOW 3HAYMMOCTH
TPaIUIIMOHHO TpU3HAETCS (OPMHUPOBAHHME OCHOB XHMHUYECKOM HAayKu Kak OO0JIacTH
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTUYECKOW MAEATEIIbHOCTH 4YeJOBeKa M KaK OIHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIpENICJICHUIO TIeJICH N3YUeHHsI IPEIMETA SBIISICTCS BIIOJIHE OMPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pPEHHUS TJIABHBIMU LEISIMU M3y4EeHHUs NpenMmera «XuMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (GOpMHUPOBAHME CHCTEMBbl XHUMHUYECKHX 3HAHUM KaK BaKHEHIIEH COCTaBIISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHUpPA, B OCHOBE KOTOPOM JIeXKAT KITFOUEBBIC MOHSTHS,
(GyHAMEHTAJIbHBIE 3aKOHBI W TEOPHUH XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE WU
MMOHMMAaHHUE CYIIHOCTH JOCTYNHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W PA3BUTHE MPEACTABICHUN O HAYYHBIX METOAaX MO3HAHWS BEIIECTB U
XAMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUsI YMEHUH OPUEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIIMX MECTO B MIPUPOJIC, B IPAKTUICCKON H
MMOBCETHEBHOM KM3HU,

® Dpa3BUTHE YMEHHHA U CIIOCOOOB JIEATENIFHOCTH, CBS3aHHBIX C HAOJIOJEHUEM |
OOBSICHCHHMEM XHUMHYECKOTO DJKCIEPUMEHTA, COOJIOIECHHEeM TIpaBWiI OE30TacHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny c atuMm, copepkarenbHas XapakTepuUCTUKa Lelded U 3a7a4d U3ydyeHHUs IpeaMmeTa B
MporpaMMe MO XUMUHM YyTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUHU C HOBBIMH MPUOPUTETAMHU
B cHcTeMe cpemHero ooOmero obOpazoBaHus. CerogHs B TNPENOJaBAaHUM XWMHH B OOJbIIEH
CTENeHH OTAAETCS NPEANOYTEHHE MPAKTUYECKOW KOMIIOHEHTE COJepKaHUs OOydeHHs,
OpUEHTHUPOBAHHOW Ha TOJrOTOBKY BBIIYCKHUKAa 00I1€00pa3oBaTENbHON  OpraHU3aluy,
BIIQJICIONIET0 HE HAOOpOM 3HAHUM, a QPYHKIHMOHAIBHON IPaMOTHOCTHIO, TO €CTh CHOCOOAMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEHUs 3HAHUI M MPUMEHEHUS UX B PEalbHON >KU3HU JJISl PelIeHUs
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu u3ydeHMM TMpeaMeTa «XHUMHS» JOMUHUPYIOIIee 3HaueHUe
MPHOOPETAIOT TaKUe IeNIU U 3a]]auu, KaK:

ajanrtanus  OoOydJaloluXcsi K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE WHTEIJICKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATHIO TPaMOTHBIX pPEHICHUH B KOHKPETHBIX
YKU3HEHHBIX CUTYaIlUsIX, CBA3aHHBIX C BEIIECTBAMU M UX MPUMEHEHUEM;

¢dopmupoBaHue y OOYYarOIUMXCS KIIOYEBBIX HABBIKOB (KJIIOYEBBIX KOMIIETEHIIUN),
UMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE /ISl Pa3IMYHbIX BUJIOB JEATEIBHOCTH: PELIeHUs Hpoliem,
MOMCKA, aHaIuW3a M 00paboTKHM HUHPOpPMALUHU, HEOOXOTUMBIX JUIsI HPUOOPETEHHs OIbITa
JeATeNbHOCTH, KOTOpasi 3aHUMAaeT Ba)KHOE MECTO B TMO3HAHUM XMMUH, a TaKXKe I OLEHKH C
MO3UIMH HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YeJloBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, HHTEIEKTYAIbHBIX U TBOPUYECKHX CIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITENbHO IPHOOpPETaTh HOBbIE 3HAHUS 10 XUMHUU B

COOTBETCTBHUM C ) XN3HCHHBIMU l'IOTpe6HOCTSIMI/I, HCIIOJIb30BaTh COBPEMCHHBIC I/IH(I)OpMaI_II/IOHHLIe
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TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOW M HAyYHO-NOMYJISPHON HH(POPMAIIMH XUMHYECKOTO
COJICpKAHUS;

(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS ACCOIMATHBHOTO M JIOTUYECKOTO MBIIIUICHUS,
HaOIIOIaTeNIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIUTaHHE Yy oOOydarolmuxcsi yOeXJEHHOCTH B TIyMaHUCTHUYECKOW HaIlpaBJIEHHOCTH
XAMUHM, €€ BaAXHOH pOJMM B  PEIICHWH TJIOOANBHBIX  MPOOJIEM  pamuoOHAIHLHOTO
IMpHUPOAOIIOJIB30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IIPUPOJHOTO
paBHOBECHS, OCO3HAHHsSI HEOOXOIUMOCTH OEpPEeKHOTO OTHOIIEHHS K TPHUPOJEC U CBOEMY
3J0POBBIO, @ TAKIKC HpI/I06p€T€HI/I$I OIIbITa HMCIIOJIb30BAHHA IMOJIYYCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX pCIHCHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMMU ABJICHUAMMU.

B yueGHOM mane cpemHero oOmiero ooOpasoBaHusl mpeaMeT «XuMus» 0a30BOr0 YpOBHsI
BXOJIUT B COCTaB MpeJIMETHOHN o0nacTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHHs] XMMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hexmemo), B 11
knacce — 34 gaca (1 gac B Hezemio).



2. COAEP)XAHME OBYYEHUS

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTrudeckne 0CHOBbI OPraHU4YeCKONH XUMUM

[Ipeamer oprannyeckoi XMMUU: €€ BOSHUKHOBEHUE, PA3BUTHE W 3HAUCHUE B TMOJIYUCHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopus cTpoeHus: opraHnueckux coequHennit A. M. byrneposa,
e€ ocHOBHBIC mMOJOXeHUs. CTpPyKTypHBIE (GOPMYIBl OPraHMYECKHUX BemIecTB. ['oMoiorusi,
n3oMepusi. XUMHUECKas CBA3b B OPraHUYECKUX COCTMHEHUSIX — OJJMHAPHBIE U KPaTHBIC CBSI3U.

[IpenacraBnenne o  kiaccupuKalMK  OpraHMyeckux  BemectB.  HomeHkmarypa
OPraHWYECKUX COCIUHEHUN (CHCTeMaTH4ecKas) W TpPUBHAIbHBIE HAa3BaHUS BaKHEUIINX
MPEACTaBUTENCH KJIACCOB OPraHMYECKUX BEIIECTB.

DKCHepUMEHTATBHBIE METOBl M3YUYCHHs BEIIECTB M WX MPEBpAICHUI: 03HAKOMJICHUE C
o0pasamMu OpraHMYeCKUX BEIIECTB M MaTepuajlaMd Ha MX OCHOBE, MOJICTUPOBAHHE MOJICKYI
OpPraHWYECKUX BEIIECTB, HAOMIOJEHHE W ONMHCAaHWE JICMOHCTPAIIMOHHBIX OMBITOB TIO
MPEBPAIICHUIO0 OPraHUYECKUX BEIIECTB MPU HarpeBaHuM (IJIaBJIeHHEe, OOYTITMBAaHKUE W TOPEHHE).

Yraesonopoasl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKHH psAa. MeTaH M 3TaH — MNPOCTEHIINE
MIPE/ICTaBUTENN aJIKaHOB: (pU3MuUeckue M XUMHUYECKHE CBOMCTBA (peakuMy 3aMelleHUs U
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOTYYeHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKHUI Psifl. DTUIEH U MPOMWIEH — MPOCTEHIINe
MPE/ICTAaBUTENN aJKEHOB: (PU3MUECKHEe U XUMHUYECKHE CBOICTBa (peakuuu TUIAPUPOBAHMUS,
raJIoreHUPOBAHUS, THIPATALIMN, OKHCIEHUS U MOJIUMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Ankamuensl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
CBOICTBa (peakius nojauMmepusanun). [lomydeHne CHHTETHUECKOTO KaydyyKa U Pe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMH psl. AUETHIEH —
MPOCTEHIINI PeCTaBUTENb ATKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUE U XUMUYECKHE CBOMCTBA
(peakuuy ruApUpPOBaHUS, TATOTCHUPOBAHUS, TUAPATALIMH, TOPEHHS), IOJTyISHHUE U IPUMEHEHHE.

Apenbl. benzon: cocTtaB, cTpoeHue, (U3NYECKHE M XUMHUYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJTy4Y€HHE U TPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peaxkyuu 2aio2eHupo8anus U HUMpoB8aHus), noaiydexue u
npumenenue. 'TOKCMYHOCTb apeHOB. ['eHeTumdeckas CBS3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM KJaccaMm.

[IpupoaHbie UCTOYHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepabOTKH HEPTH: TMEeperoHka, KpeKUHT
(TepMuYecKHil, KaTaTUTHUECKUii), muponu3. [IpoaykTel nepepaboTku HePTH, X TPUMEHEHHUE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroab U MPOIyKTHI €ro nepepaboTKy.

DKCneprUMEHTaIbHbIE METOAbl M3YUYEHHUs BEIIECTB M UX MPEBpALICHUI: 03HAKOMJIEHUE C
oOpa3iaMu MmiIacTMacc, KaydykoB U pe3uHbl, kKojuiekinu «HedTb» u «YTome», MogenupoBaHue
MOJIEKYJT YTJIEBOJOPOJIOB M TaJOTCHONPOU3BOJIHBIX, IMPOBEACHUE MPAKTUYECKON pPabOTHI:
MOJYy4YeHHUE 3TUIIEHA U U3yYEHUE €r0 CBOUCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJIHOTO BEIIECTBA WM TMPOAYKTAa PEAaKIMHU IO HM3BECTHBIM Macce, O00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHbIe OMHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMHYECKHUE CBOWCTBA (PEaKIUU C aKTHBHBIMH METAJIaMH, T'aJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHbie CBSI3M MEXIy MOJIEKYJIaMU CITUPTOB. JleificTBHe MeTaHoIa U ATaHOIIA
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTPOCHHE, (U3HUECKHE U
XMMUYECKHE CBOMCTBA (B3aUMOJICHCTBHE CO MIETOYHBIMHI METAJJIaMH, Ka4eCTBEHHAs pEaKIs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha OpraHu3M uesnoBeka. [IpuMeHeHHe riulepuHa U
ATHIICHTJTUKOJISL.

@®eHoNI: CTpOCHHWE MOJIEKYNbI, (U3UYECKHEe W XUMHUYECKHE CBONCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XMMHYECKAE CBOWCTBA (PEAKIMHM OKWCICHUS W BOCCTAHOBJICHHS, KAaYeCTBCHHBIC DPEAKIIHH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OMHOOCHOBHBIE TIpeebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIIOTBI:
CTpOcHHE, PU3NIECKUE M XUMHUECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJTacca KUCIIOT, PeaKIus
TepuHKANNN), TONydeHHe W npuMeHeHne. CTeapuHOBas W OJICMHOBAs KHUCIOTHI Kak
MPEJICTAaBUTEIIH BBICIIUX KapOOHOBBIX KHCIOT. MblIa KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOAHBIE KapOOHOBBIX KUCIOT. [ MAPOIIN3 CIOXKHBIX FPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBoaoB (MOHO-, - U Mmojaucaxapuisl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHUS MOJIEKYJbl, (pU3MYecKHe U XUMUYECKUE
cBolicTBa (B3aumojeiictBue ¢ ruapokcuaom Mmeau(ll), oxucieHume aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBIEHHE, OpOKEHHE TJIOKO3bI), HAXOXJICHUE B IPHUPOJIE,
npuMeHeHue, ouonoruueckas poiib. otocunte3. OpykTo3a Kak U30Mep IIHOKO3bI.

Kpaxman u nemionosa kak npupoanbie noaumepbl. CTpoeHue KpaxMasia U LEeJUTI0I03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJICHUE U OIMHCAHUE JIEMOHCTPAI[MOHHBIX OIBITOB: TOPEHHE CIHPTOB, KayeCTBEHHBIE
peakIuy OJIHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHaYHbIM pacTBopoM okcuaa cepebpa(l) u ruapoxcumom wmemu(ll), B3anmmopeicTBue
KpaxMaja C HOJIOM), MPOBEIEHUE MPAKTHUECKONW pabOThl: CBOMCTBA pacTBOpPa YKCYCHOM
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
MCXOJHOTO BEIIeCTBa WM NPOAYKTa peaklHh MO HW3BECTHBIM Macce, 00BEMY, KOJIWYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKUCIOTBI Kak aM(OTEepHBIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mpuMepe TiuiuHa). buonormdeckoe 3HaveHUe
aMUHOKUCIOT. [TenTumpl.



benku kak mpupoJHBIE BBICOKOMOJICKYJISIpHBIE coeauHeHus. I[lepBuynas, BTOpHYHAs U
TPETUYHAsI CTPYKTypa OenkoB. XHMHUYECKHE CBOICTBa OENKOB: THUAPOIU3, ACHATYpaLus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

DKcrepuMEHTaIbHBIE METOJIbl M3YYEHHs BELIECTB M MX IpeBpalleHuil: HalOironeHue u
ONHCAaHHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIE
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPHU3alui, CPEIHAs MOJeKyasipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB U MX NPEBpAlllEHUI: 03HAKOMJIEHHE C
oOpa3LamMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMACC, Kay4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHUE KaK OOIIMX €CTECTBEHHO-HAY4YHBIX MOHSATHH, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIbHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupuKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHNE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duszrka: MaTepusi, SHEPrus, Macca, aToM, IEKTPOH, MOJIEKYIIa, SHEPTreTUUYECKUI YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHWE BEUIECTBa, (PM3NYECKUE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIE BelIeCcTBa (OCIKHU, YIIIeBOIBI, )KUPHI, PEPMEHTHI).

I'eorpadust: MuHepabl, FOpHbIE OPO/IbL, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: MuIIEeBbIE MPOIYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPENICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKHE MpenapaThl, MaTepHalbl U3 UCKYCCTBEHHBIX U CUHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBbI XMMHUM

XUMHYEeCKUH d3JeMeHT. AtoM. Sapo artoma, HW30TONBI. DJEKTpOHHAs 000JI0YKa.
DHepreTHYecKue YPOBHH, MOIYPOBHU. ATOMHbIE OpOHTaNH, S-, P-, d- ameMeHThl. OCOOCHHOCTH
pacrpeieneHus JICKTPOHOB M0 OPOMTANIIM B aToMax 3JIEMEHTOB IMEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtos JI. .
MenpneneeBa. CBsi3b NEpPUOIUYECKOTO 3akoHa U Ilepuogmueckoil CUCTEMBI XHMHUYECKHX
sanemeHToB JI. . MenaeneeBa ¢ COBpEMEHHON TEOpUEW CTPOEHUS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHS CBOWCTB XUMUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEUIECTB
0 TpyMnaMm U nepuojiaM. 3HaueHHUEe MePUOIUUECKOr0 3aKOHA B Pa3BUTHHU HAYKH.

Crpoenue BemiecTBa. XUMHUYECKas CBsI3b. Buabl XuMHUUYECKOW CBA3M (KOBAJIEHTHAS
HEMoJIApHasl U TOJSpHAas, MOHHAsA, MeTajuimueckas). MexaHu3mbl oOpa3oBaHHs KOBaJECHTHOU



XUMUYECKON CBs3U (OOMEHHBIN M JTOHOPHO-aKIEeNTOpHBIN). BomopoaHas cBs3s. BaneHTHOCTD.
DneKTpooTpruLaTenbHOCTh. CTeNeHb OKUCIeHN. IOHBI: KATHOHBI U AHHOHBI.

BemectBa MOJIEKYISIPHOTO U HEMOJIEKYISIPHOIO CTPOEHUS. 3aKOH IOCTOSHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAJUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BEIIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[lonsiTHe o aucniepcHbIX cucTtemMax. VICTUHHBIE U KOJUIOUAHbBIE pacTBOpbL. MaccoBas J10J1s
BEILECTBA B PaCTBOPE.

Knaccupukamuss HeopraHumueckMx coequHeHuil. HomeHkmaTypa HEOpPraHMYecKHuX
BemiecTB. ['eHeTHueckass CBSI3b HEOPTraHWYECKHUX BEIIECTB, MPUHAMICKANIUX K PA3TUIHBIM
KJIacCaM.

Xumunyeckass peaxkius. Kraccupukanus XUMUYECKMX pPEaKIUil B HEOPraHMYeCKOW H
OpraHMYecKON XMMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHMsI U IPEBPAIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCUMOCTb OT Pa3iIM4HbIX (axTopoB. OOpaTUMble peakluu.
Xumuyeckoe paBHoBecre. DaKTOpbl, BIUAIOIIME HAa COCTOSIHME XHMHYECKOTO DPAaBHOBECHUS.
[Tpunnun Jle HlaTense.

OnextponuTtnueckas auccouuanus. CubHble M cialble 37eKTpoiauThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KKCIas, HEUTpabHas, IIeI0YHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCIEPUMEHTAIBHBIE METOJIBI M3yYEHHUs BEHIECTB M WX MPEBPAIIECHUN: JEMOHCTpPAIIHS
tabmun «llepromnueckas cuctema xumudeckux sneMeHtoB J[. M. MengeneeBa», u3ydeHue
MoJenell KPUCTAIUIMYECKUX pelEToK, HaOMIoJeHHe U ONHMCAHWE JEMOHCTPAIlMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIPENIETICHUE CPEllbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
HOHHOTO OOMEHa), MPOBEACHUE TMPAKTUUECKOW paboThl «BiusHHME pa3muuHbIX (PaKTOpOB HaA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUSIM XUMUYECKUX PEAKLUNA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilosnoxenue HemeramnoB B llepuonnueckoid cucTeME XMUMHUYECKUX
anementoB JI. M. MengeneeBa u 0coOeHHOCTH CTpoeHHs aToMoB. (Dusnueckue CBONCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoaa, cepbl, pocdopa u yriepona).

XVUMUYECKHE CBOWCTBA BAXKHEWIIMX HEMETaUIOB (TajoreHoB, cephl, a3oTa, ¢docdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCHIOB, KHUCIOPOICOAEPKALINX KHUCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Meramnsl. Ionoxenue metaisoB B lleproauyeckoi cuctemMe XMMHUYECKUX 3JIeMEHTOB /1.
N. MenneneeBa. OcoOEHHOCTH CTPOEHHUSI 3JIEKTPOHHBIX 000JI04€K aTOMOB MeTauioB.OO0mue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN Pl HATPSHKEHUN
METaJJIOB.

XUMHUYECKHE CBOWCTBA BaXXHEHIIMX METANJIOB (HATPHM, Kanuii, KalblUWW, MarHuii,
ATIOMHUHHM, IUHK, XPOM, KeJe30, Me/Ib) U UX COCTMHEHHIA.

Oo61ue criocoObl MoTy4YeHHus MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHsS BEIIECTB W HX MpEBpaAllCHUN: H3yUEHUE
KoJuleknuu «MeTaluibl M CIJIaBbl», OOpa3IOB HEMETAJUIOB, PEIICHHE SKCIIePHUMEHTAbHbIX
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3ama4, HaONIOJICHUE W  ONHCaHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3aMMOIECTBUE TUIAPOKCHIA ATIOMUHHS C PACTBOPAMH KHUCJIOT M IIEJIOYed, KauyeCTBEHHBIE
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa WM 00bEMa ra3oB IO W3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYAaCTBYIOIIMX B PEAKIMU BEIIECTB, pacy€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBOM 0€30MacHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATME O HAy4YHBIX METOJAaX IIO3HAHUS BEIIECTB M XUMHUYECKHX
peaKkuum.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX T[POMBIILIEHHOTO TOJYYECHUS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB M MATEPHAIOB: BAKHEHIIME CTPOUTEIBHBIE MATEPHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KE€paMHKa, MaTepuaibl I JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XuMUST U 3I0pOBbE YEJIOBEKA: MpaBUJia HMCIOJIb30BaHUS JIEKAPCTBEHHBIX IPENApaToB,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanust MeXnpeaMETHBIX CBA3€H MPU U3YyYEHHH OOIel M HeOpraHM4ecKoNH XUMUU B
11 xmacce OCymIeCTBISIETCS Yepe3 HMCIOJb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIXITOHATHH,
TaK ¥ HNOHATHH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAyYHbIE MOHSTHUS: HAayudHbIM (QakT, TUMoTe3a, 3aKOH, TEopus,
aHalM3,  CHHTE3,  KilaccUpHuKanus,  MNEepUOAUYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, 3JIEKTPOH, MPOTOH, HEUTPOH, HOH, H30TOII,
PaZMo0aKTUBHOCTh, MOJIEKYJla, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BEIeCTBa, GU3NYECKUE BEJIMYUHBI U €IMHULIBI UX U3MEPEHHUS], CKOPOCTb.

buonorus: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, MakKpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

I'eorpadust: MuHEpabl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHnonorus: XUMUYECKast MPOMBILIJIEHHOCTb, METaJUTyprus, MIPOU3BOJCTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUaiOB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.

11



3. INTAHUPYEMBIE PE3YJIbTATbI OCBOEHUS TPOI'PAMMBI 110 XUMHUHN
HA BA30BOM YPOBHE CPEJJHEI'O OBIIET'O OBPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHHMS K pE3yJbTaTaM OCBOCHHUS OOYYarOITUMHUCS
[IporpaMM cpejnHero oo0mero odopazoBaHusi (JIMYHOCTHBIM, METANPEAMETHBIM M IMPEJAMETHBIM).
HayuHo-meTroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
MIPOrpaMM CpeiHero oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CHUCTEMHO-AEATEIBLHOCTHBIM IOJIXOJAOM B CTPYKTYyp€ JHMYHOCTHBIX
pe3yJibTaTOB OCBOGHMS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero ooOpazoBaHuUs
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCS POCCUUCKONW TPaXTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpPa3BUTHIO, CAMOCTOSITEIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJM4ue MOTHUBALIUU K 00Yy4EHUIO;

LIeJIeHANPaBJICHHOE Pa3BUTHE BHYTPEHHUX YOEKIEHHH JTMYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCsi PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAaHOBKAMM, MPUCYIIMMU IIEJIOCTHON CHCTEME XHUMHYECKOIO
o0pazoBaHus;

HaJIMYME MPABOCO3HAHMS SKOJOIMUYECKOM KYJIbTYphl M CIHOCOOHOCTM CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pE3yabTaThl OCBOECHHSA INpeAMeTa «XHUMHsD» JIOCTUraloTcsd B E€IUHCTBE
yu4eOHOM M  BOCHMTATENIBHOW JEATENbHOCTH B COOTBETCTBUM C T'yMaHUCTHUYECKHMH,
COLIMOKYJIBTYPHBIMHU, JyXOBHO-HPAaBCTBEHHBIMHM ILIEHHOCTSAMM M HJeaJaMH POCCHIICKOro
IPaXJaHCKOro oOOIIecTBa, NPUHATHIMM B OOIIECTBE HOPMaMU U IpaBUIaMU IIOBEICHUS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CaMOIIO3HAHUS, CAMOPa3BUTHsI U HPAaBCTBEHHOI'O CTaHOBJICHUS
JIMYHOCTHU 00Y4YarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHON M MPAKTHUUECKOW [JESITENbHOCTH OOydaroluxcs [0 pealu3aluu
IPUHATHIX B 00LIECTBE LICHHOCTEH, B TOM YHCJIE B YAaCTH:

1) rpaxxIaHCKOro BOCIIMTAHUSA.

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUs K
3aKOHY U NPaBONOPAIKY;

IPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JIEATENBHOCTHU MPH CO3JIaHUM YY€OHBIX IPOEKTOB,
peleHnH y4yeOHBIX M NM03HABATEIbHbBIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHTHI JPYrUX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1S TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMS

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacJIEIUI0 OTEUECTBEHHOU
XUMUHY;
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YBOKEHHS K MPOIIECCY TBOPUECTBA B O0JACTH TEOPUU M MPAKTUYECKOTO MPUMEHEHUS
XMMHH, OCO3HAHHSI TOTO, YTO JIOCTMDKCHUS HAyKH €CTh PEe3yJbTaT JJIUTEIBbHBIX HAONIOICHUH,
KPOTIOTIIMBBIX 3KCIIEPUMEHTAIBHBIX TTOMCKOB, IOCTOSIHHOTO TPY/Ja YYEHBIX U TPAKTHKOB;

WHTEpeca ¥ I[I03HABATEIBHBIX MOTHBOB B TMIOJIYYCHHH H TMOCIEAYIOIIEM aHaIHn3e
WH(OPMAIIAN O MTEePEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUSCTBEHHOW XHMHH,

3) AyXOBHO-HPABCTBEHHOT0 BOCTIMTAHHUSI:

HPABCTBEHHOT'O CO3HAHUS, 3TUICCKOTO ITOBEACHHS,

CIIOCOOHOCTH OIICHMBATh CHUTYal[MH, CBS3aHHBIE C XUMHUYCCKHUMH SBIICHUSIMHU, U
MPUHUMATh OCO3HAHHBIC PEIICHHS, OPUEHTUPYICh HA MOPATBHO-HPABCTBEHHBIC HOPMBI H
LIEHHOCTH;

TOTOBHOCTH OIICHUBATh CBOE IMOBEJICHHWE W TIOCTYNIKH CBOWX TOBApHIICH C TO3WIIHIA
HPABCTBEHHBIX U ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TTOCTYITKOB;

4) popMHpOBaHHS KYJIbTYPHI 310POBbSI:

MMOHMMAaHMS IIEHHOCTEW 370pOBOTO U 0€30MacHOro o00pa3a KU3HH, HEOOXOIUMOCTH
OTBETCTBEHHOTO OTHOIIICHHUS K COOCTBEHHOMY (PH3UYECKOMY U TICHXHYECKOMY 3JI0POBEIO;

coOMIO/IeHNs TMPaBWJI OE30MacHOTO OOpaIIeHusi ¢ BEIIECTBAMU B OBITY, IMOBCEIHEBHOM
KU3HU U B TPYJIOBOH JICATSIIHBHOCTH,

MOHMMAHKS [EHHOCTH TPaBWJI WHIMBHIYAILHOTO M KOJUIGKTHBHOTO 0€30TIaCHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIIOJICH;

OCO3HAHHUS TOCIICJICTBUH M HEMPHUATHS BPEIHBIX MPHUBBIYCK (YIOTPEOJICHHUS aJIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4e€OHO-HCCIEAOBATEIBCKON JEATEIHHOCTH,
00IIIECTBEHHO IMOJIE3HOM, TBOPUYECKOM M APYTrUX BUIAX JEATECILHOCTH;

YCTAaHOBKM Ha aKTUBHOE Yy4YacTHE€ B PEIICHWH TMPAKTHYECKUX 3a/ad  COIMAIBLHOM
HaIpaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IKOJIbI);

HWHTEpeca K MPAKTUYECKOMY HM3YYCHHIO MPOQECCUi pa3IMyHOro pojia, B TOM YHCIIE Ha
OCHOBE IIPUMEHECHHS IPEIMETHBIX 3HAHUMN 110 XUMUU;

YBaXXEHUS K TPYY, JIIOASIM TPyAa U pe3ybTaTaM TPYAOBOU EATCIbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIMBUIYAJIIBHOM TpaeKTOpUH OOpa3oBaHUs,
Oynymei npodeccun U peain3anuu COOCTBEHHBIX KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB U MOTPEOHOCTEH 00IIeCTBa;

6) 3K0JI0rM4eCKOr0 BOCIIUTAHUS:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOr0 OTHOIICHHUS K MPUPOJIE, KAK UCTOUHUKY CYIIECTBOBAHUS
JKM3HHU Ha 3eMIIc;

MMOHMMAaHHMS TJI00AJTBLHOTO XapaKTepa SKOJOTHYECKHX MPOOJIeM, BIMSIHHUSA YKOHOMHYECKUX
MIPOIIECCOB HAa COCTOSTHUE IPUPOTHOM U COITMATBHOM CpeIbl;

0CO3HAHUS HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHIKCHUM XMMUH JIJIs PEIICHHS BOIIPOCOB
paIMOHAIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HETIPUATHUS NEHCTBUM, MPHUHOCSIIMX Bpel OKpYXKarolleld MpUpOIHOH cpele,
YMEHHsI TIPOTHO3UPOBATh HEOIArONpUSATHBIC HKOJIOTMUYECKUE TOCIEACTBHS MPEANPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4YUs PA3BUTOTO SKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOH KyIbTYphI, OIBITA
JEeSITENLHOCTH  DKOJIOTUYECKOM  HAMpaBICHHOCTH, YMEHHS PYKOBOJCTBOBATbCS HMH B
MO03HABATEIHbHON, KOMMYHUKATUBHOHN U COLIMATBHON MPAKTUKE, CIOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOTIOTUH XeMO(pOoOHuH;
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7) IEeHHOCTH HAYYHOI0 NO3HAHUS:

Cc(OPMHUPOBAHHOCTH  MHPOBO33PEHHSI, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHS HAYKU U OOILIECTBEHHON MTPaKTUKU;

MOHMMaHUS CHeUU(PUKA XUMHH KaK HAayKH, OCO3HaHus €€ poiu B (OPMHPOBAHUHU
PalMOHAIBbHOTO HAYYHOI'O MBILJIEHUS, CO3/IaHUU LEJI0CTHOIO MPEICTaBICHUsI 00 OKpYKaIOLIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B NO3HAHUM IMPUPOIHBIX 3aKOHOMEPHOCTEH U
pelieHny npodieM COXpaHEHUsl IPUPOIHOTO PAaBHOBECUS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTM XMMHMM JJIsi COBPEMEHHON LUBWIM3ALMHU: B €€
F'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/1aHUM HOBOW 0a3bl MaTepuanbHOMN
KYJIBTYPBI, PELICHUU TIO00ATBHBIX MPOOJIEM YCTOHYHMBOTO PAa3BUTHUS YEIOBEYECTBA — CHIPHEBOMH,
SHEPreTUYecKOM, MUIIEBOW M HKOJIOTUYECKOM O€30MacHOCTH, B pPa3BUTUU MEIUIIMHBI,
o0ecreyeHny yCJIOBUM YCHEIIHOTO TPyla U SKOJIOTMYECKH KOM(POPTHON JKU3HM KaXKIOTro YjeHa
o0l11ecTBa;

€CTECTBEHHO-HAYyYHONM TPaMOTHOCTH: TIIOHUMAaHHUsS CYLUIHOCTH METOJOB IO3HaHUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS JUIS
aHaJin3a U OOBACHEHHUs SBJICHUHM OKPYXAIOUIETO MHpa U MPOUCXOAAIIMX B HEM H3MEHEHUH,
YMEHHUS 1efaTh 000CHOBAHHBIE 3aK/IIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB M MMEIOIIMUXCS TaHHBIX
C 1IeJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOIb30BaTh XUMUYECKHE 3HAHUS Ul peIeHHs TpoOIemM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIEI0BATEILCKON NesITeNbHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHUI0 M CaMOOOpa30BaHHIO, K
aKTUBHOMY TMIOJIyYEHHIO HOBBIX 3HAaHMM 1O XUMHHM B COOTBETCTBHHM C >KU3HEHHBIMH
MOTPEOHOCTSAMHU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHblXx cdepax mpodeccrnoHaTIbHOM
NeSITeIbHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHUS Y4eOHOro mpenMera «XUMHUsS» Ha YPOBHE
cpenHero oOmiero oopa3oBaHus BKIIIOYAIOT:

3HAYMMbIC I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexTpeIMeTHBIC) OOIeHayYHbIC TIOHATHUS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crieuu(uKy METOI0B MO3HAHUS, UCIOJIb3yeMbIX B €CTECTBEHHBIX HayKaxX (MaTepus, BEIIECTBO,
SHeprusi, SBJCHHUE, MPOLECC, CUCTeMa, HayuHbIM (akT, MPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOpHs, UCCIeI0BaHne, HAOII0IeHNEe, U3MEPEHUE, IKCIIEPUMEHT U JIPYTHE);

yYHHUBEpCaIbHbIC y4eOHbIE NEHCTBUSA (mo3HaBaTeIbHEIE, KOMMYHUKaTUBHBIE,
perynaTuBHble), obecreynBaroniue QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COIIMANIFHOM KOMIETEHIINH 00yJatoluXcs;

CIIOCOOHOCTh ~ OOYYAlOIIMXCS  MCIOJNB30BaTh  OCBOCHHBIE  MEXJIUCIUILUIMHAPHBIE,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCalbHble YyueOHBbIC IEHCTBUS B TIO3HABATENBHOW U
COI[MAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXXKAIOT OBJAJCHHE YHUBEPCAIBHBIMU YUeOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJjajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMHU AeHCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE e CTBUS:
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CaMOCTOSATENIBHO (OPMYIUPOBAaTh M AaKTyaJIM3UPOBaTh NpoOJIEeMy, BCECTOpOHHE e&
paccMaTpuBaTh;

OTpENeNATh LEeNU JACATEIBHOCTH, 33/aBas MapaMeTpbl W KPUTEPUHM HUX IOCTHIKEHUS,
COOTHOCHTD PE3YJIbTAThI ICATEIILHOCTH C MTOCTABICHHBIMU IIEIISIMHU;

WCIOJb30BaTh NMPH OCBOCHHHM 3HAHWNA MPUEMBI JOTMUYECKOTO MBIIUICHUS — BBIICIATH
XapakTepHble TMPHU3HAKKM TOHATHH ¥ YCTaHAaBIMBAaTh MX B3aMMOCBS3b, HCIOJIH30BAThH
COOTBETCTBYIOIIHNE MOHITHS IS OOBSICHEHHS OTJCIBHBIX (DAKTOB U SBICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JUTS KJIACCH(PHUKALINN BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBIIMBATh MPUYUHHO-CIICJCTBEHHBIC CBSI3U MEXIY U3y4aeMbIMHU SIBJICHUSMU;

CTPOWTH JIOTUYECKHE PACCY)KICHHsI (MHIYKTUBHBIC, JICIyKTUBHBIC, II0 AaHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W NPOTHUBOPEYHS B PacCCMATPUBAEMBIX SIBJICHUAX, (POPMYIHpPOBATH
BBIBO/JIBI M 3AKJIFOUYCHHS;

MPUMEHSATH B TMPOIEcCe MO3HAHMS, UCIOJIb3yeMble B XUMUHU CHMBOJHMYECKHE (3HAKOBBIC)
MO/JIENH, TIPe0OpPa30BBIBATH MOJICITLHBIE TIPEICTABICHUS — XUMUYECKHI 3HAK (CMMBOJI) 3JIEMEHTAa,
XAMUYecKass (QopMylia, YypaBHEHHE XHMHUYECKOW peakuu — TPH pPEmIeHHH Y4eOHBIX
MO3HABATENBHBIX M TPAKTUYECKUX 3alad, MPUMEHSITh Ha3BaHHBIE MOJEIHHBIC MPEICTABICHUS
IUTSL BBISIBIICHHS XapaKTEPHBIX MMPHU3HAKOB M3YYaEMBIX BEIIECTB U XUMUYECKUX PEAKIINH.

2) 0a30BbIe HCCJIEA0BATEIbCKHE eHCTBUS:

BJIAJIETh OCHOBAMHU METOJIOB HAYYHOTO TIO3HAHUS BEUIECTB M XUMUYECKUX PEAKIINI;

dbopMynmHpoBaTh TEMM W 3aJadd  HMCCJIEIOBAHUWS, WCIOJIB30BaTh IMOCTABJICHHBIC W
CaMOCTOSITEIIEHO CPOPMYTHPOBAHHBIE BOIPOCHI B Ka4eCTBE WHCTPYMEHTA TO3HAHHS M OCHOBHI
1715t pOPMHUPOBAHUS THITOTE3bI IO IIPOBEPKE MPABMILHOCTH BBICKa3bIBAEMbIX CYXKICHHIA;

BJAJECTh HAaBBIKAMHM CaMOCTOSITEIBHOTO IUIAHMPOBAHHMS W TIPOBEICHUS YUYCHHYECKHUX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HAOIIONATh 3a XOZOM IPOIecca, CaMOCTOSTEIBHO
NPOTHO3UPOBATh €ro pe3ynbTar, (GOpPMYyIHpPOBaTh OOOOMICHHWS W BBIBOJBI OTHOCHUTEIHHO
TOCTOBEPHOCTH PE3yJIbTATOB MCCIIEIOBAHUS, COCTABIATH OOOCHOBAHHBIA OTYET O MPOAETaHHON
pabore;

IpUOOpETaTh OMBIT YYEHUYECKOW HCCIENIOBATEILCKOW W TPOEKTHOM AeATEeIHHOCTH,
HpPOSIBIISITH CIIOCOOHOCTh W TOTOBHOCTH K CAMOCTOSITEIFHOMY IOWCKY METOJIOB PEIICHHS
MPaKTHYECKUX 3371a4, IPUMEHEHHUIO Pa3IMYHBIX METO/I0B MO3HAHMSL.

3) pabora ¢ ungopmanmei:

OPHEHTHPOBATbCS B PA3IMYHBIX HCTOYHHMKAX HMH(OpManuu (HAYYHO-TIOMYyJspHAs
JUTEpaTypa XMMHYECKOTO COJEpXKaHWs, CHOpaBOYHble MocoOus, pecypcsl MHTepHeTa),
aHATM3UPOBATh WH(POPMAIMIO PA3JIMYHBIX BUIAOB M (OPM NPEACTABICHUS, KPUTUYECKH
OLIEHMBATH €€ IOCTOBEPHOCTh U HETIPOTUBOPEUUBOCTB;

(bopMynHpOBaTh 3ampochl M MPUMEHATh pa3IMuHbIE METOJbl NPH TOUCKE U OTOOpe
uHpOpPMaIHMU, HEOOXO MO IS BBIIOJIHEHHST YUSCOHBIX 33a1a4 ONPEICIEHHOTO TUIIA;

IpUOOPETaTh OMBIT MCIOJIB30BaHUS MH(POPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHUH U
Pa3IUYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBHIOMPATh ONTUMAIBbHYIO (POpMy MpeAcTaBiIeHUss HHPOPMALUHU (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOIHIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAYYHBIH $3bIK B KauyecTBE CpEACTBA INpU pPabOTe C XUMHUYECKOH
uHbopManuei: NPUMEHATh MEeXIpeAMETHbIe ((U3NYecKue M MaTeMaTHYeCKUe) 3HaKu W
CHUMBOJIBI, POPMYJIbI, a00peBUaTypbl, HOMEHKIIATYPY;

UCIOJb30BaTh U MPe0Opa30BbIBATh 3HAKOBO-CUMBOJIMYECKHE CPEACTBA HATJISATHOCTH.

OBJiaieHNe YHUBEPCAJIbHBIMH KOMMYHUKATHBHBIMH J1eHCTBUSAMU:
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3aJaBaTh BOIPOCHI MO CYIECTBY 0OCYXJAaeMOU TeMbl B XOJ€ JHAajora W/Win JUCKYCCHUH,
BBICKa3bIBaTh HUJAEH, (HOPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIFHO  BBITIOJIHEHUS
MPEeJI0KEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3EHTALMEN PE3yabTaTOB MO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU [PU  BBIIOJHEHUH XHMHUYECKOTO
SKCHEPUMEHTA, MPaKTUYECKOW pabOThl IO HCCIEJOBAaHUIO CBOMCTB H3y4yaeMbIX BELIECTB,
peanu3anyy y4eOHOTO MpoekTa W (HOPMYIHPOBATH BBIBOJBI IO PE3YJIbTaTaM IPOBENEHHBIX
WCCIIEIOBAHUI ITyTEM COTJIACOBAHUS TO3UIINIA B X0/1€ OOCYKICHHS M 0OMEHA MHEHUSIMH.

OBi1ajeHHe YHMBEPCAJIbHBIMH PeryJsiTUBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBAaTh U OCYILECTBIATh CBOIO INO3HABATENIbHYIO JESATEBHOCTD,
ompezenss €€ LeNu U 3a/a4d, KOHTPOJIUPOBATh U MO Mepe HEOOXOIUMOCTH KOPPEKTHPOBATH
npeaiaraéMblii aaropuT™ AEWCTBUM MPHU BHINOJHEHUHM YYEOHBIX M HCCIIEI0OBATENIbCKUX 3ajad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIIOCO0 UX PEIICHUs C YyYETOM MOJyYeHHUsS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBJISITh CAMOKOHTPOJIb CBOEW JESATEIbHOCTM Ha OCHOBE caMoaHalu3a U
CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenmeTHbie pe3yabTaThl OCBOCHUSI Kypca «OpraHndeckas XUMUsD OTPaXaroT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUNH O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpA, POJM XHMHUU B TO3HAHUU SIBJICHUH NPUPOIBL, B (OPMUPOBAHUU
MBIIIJICHUSI U KYJABTYPhl JHYHOCTH, €€ (PYHKIMOHAIBHOM TI'paMOTHOCTH, HEOOXOIUMOW aJist
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOILIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cpejie;

BIIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKIIOYAET: OCHOBOIOJArarollne
MOHATHS (XUMUYECKUHN 3JIEMEHT, aTOM, JIeKTpPOHHAst 000JI0YKa aToMa, MOJIEKYJia, BaJIEHTHOCTb,
ANIEKTPOOTPHUIATENIFHOCTh, XUMHYECKasi CBsA3b, CTPYKTypHas ¢opmyna (pa3BépHyTas W
COKpaléHHasi), MOJIb, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YrIepOAHBIH  CKEJIET,
(GyHKIMOHATbHAS TPYINa, pajuKal, H30MEpHUs, HW30MEpbl, TOMOJOTHMYECKUN psl, TOMOJIOTH,
YIIEBOJOPOIbI, KHCIOPOA M a30TCOJAEPIKAIINE COSAUHEHUS, MOHOMED, MOJIUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUSI OPTraHHUYECKUX
BemecTB A. M. bByrnepoBa, 3akOH COXpaHEHHUS MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUS, JIeXKalllMe B OCHOBE MOHUMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SBJICHUH, (DAaKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHHH U 0€30MaCHOM MCIOIb30BaHUH BaKHEUITUX OPraHUYECKHUX BEIIECTB B OBITY
Y MPAKTUYECKOU EATETBbHOCTH YEJIOBEKA;

chOpMUPOBAHHOCTh YMEHHI BBISABISATH XapaKTepHbIE MPU3HAKU MOHITHI, YCTAHABIUBATD
MX B3aMMOCBS3b, HCOJB30BaTh COOTBETCTBYIOLIME MOHATHUS MPU OMMCAaHUM COCTaBa, CTPOEHUS U
MpeBpalICHUN OPraHUYEeCKUX COCTUHEHUH;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpAIIEHHOM) (OpMYN OPTraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTAaBIMBATh MOJEIHM MOJIEKY] OPraHUYECKHX BEIIECTB

U WITFIOCTpAallU UX XUMHUYCECKOT'O U IIPOCTPAHCTBCHHOT'O CTPOCHU A,
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c(OPMHUPOBAHHOCTh YMEHHUI YCTaHABJIMBATH MPUHAUICKHOCTh U3YUYCHHBIX OPTaHUYECKUX
BEIIECTB [0 HMX COCTaBYy M CTPOCHHUIO K OINpENeNEHHOMY KIIACCy/TPyIIe COeIuHEHUN
(yrneBoopoasl, KUCIOpOA W  a30TCOACpKAIIUE  COCIMHEHHS, BBICOKOMOJIEKYISIPHBIC
COCJMHEHUs), JaBaTh MM Has3BaHHMA N0 cucremarndeckoid Homenkinatype (IUPAC), a rtakxe
MIPUBOJIUTh TPUBUAIBHBIC HA3BAaHUS OTACIHHBIX OPraHUYECKHX BEIICCTB (ITHIICH, MPOTIIICH,
alleTWIICH, STHJICHIJIMKOJb, TIHALEpUH, (eHod, (GopmanbAeru, areTaibIeru], MypaBbUHAs
KHCJIOTA, YKCYCHasl KMCJIOTa, OJIEMHOBAs KUCJIOTA, CTEAPUHOBAs KHUCIOTA, TJIIOK03a, (QPYyKTO3a,
Kpaxmal, LeJUI0JI03a, TJINIUH);

c(OPMHUPOBAHHOCTh YMEHHUS OIPEACIATh BHIBI XUMHUYCCKOW CBS3M B OPraHUYCCKHX
COCIMHEHUSX (OJMHAPHBIC U KPATHBIC);

c(OPMHUPOBAHHOCTh YMEHUS TPUMEHSATH ITOJOKEHUS TEOPUU CTPOCHHUS OPraHuYICeCKHX
BemecTB A. M. ByriepoBa [uist 00bsiCHEHUS! 3aBUCUMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUST; 3aKOH COXPaHEHHS MaCChl BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHE, (HU3MUECKHE W
XAMUYECKHAE CBOMCTBA TUITWYHBIX MPEJCTABUTENEH PA3IMYHBIX KJIACCOB OPTraHWYECKHUX BEIIECTB
(meTtaH, aTaH, ATWIEH, NPONWIEH, areTwieH, OyramueH-1,3, merunOyraauen-1,3, OeHso,
METaHOJI, STAaHOJ, ITUJICHTIIMKOIb, TIUIEPUH, (EHOJ, aleTalbIeTHI, MypaBbUHAs U YKCyCHas
KHACJIOTBI, TJIOKO3a, KpaxMal, IIeJUTI0JI033a, AMHHOYKCYCHAasi KHCIIOTa), WILTIOCTPHPOBATH
TCHETHUYECKYIO CBSI3b MKy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIUX XUMHUYCCKUX pEaKIuid ¢
WCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTePHU30BaTh HCTOYHHUKH YTIIEBOJOPOIHOTO CHIPHS
(HedTh, TPUPOAHBIA Ta3, Yrojb), CIOCOOBI MX TEPEpadOTKH M TMPAKTHYECKOE MPUMEHEHHUE
MPOJAYKTOB MepepabOTKH;

cOpPMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCIEHUS [0 XUMHUYECKUM YpaBHEHHSIM
(Macchl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIHUHU IO U3BECTHHIM
Macce, 00bEMy, KOJTMYECTBY OJTHOTO M3 UCXOIHBIX BEIIECTB WU MPOJYKTOB PEAKIIUN);

chOpMHUPOBAHHOCTh YMEHUHN BJIaJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METO/IaX HAyYHOTO
MO3HAHUS, HCHOJb3YeMbIX B XHUMHUU MpPH M3YYCHUHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(naOnrofeHue, W3MEpEHUE, OKCIEPUMEHT, MOJEIMPOBAHKE), HCIOJIb30BATh CHUCTEMHbIE
XMUMHWYECKUE 3HAHUSA JUI IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBuja MOJb30BAHUS XUMHUYECKON MOCYIOW U
nabopaTopHbIM 000pyIOBaHUEM, a TAKXKE MpaBUiia 00OpaIlleHUs C BEIIECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpMUPOBAHHOCTh YMEHHH TIJIAHUPOBATh M BBIMOJIHATh XUMHYECKUN JKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKX BEIIECTB MPU HArpeBaHUH, MOJTYYCHHE STUJICHA M U3Y4YEHHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEAKIMH OPraHMYECKUX BEIIECTB, JIeHATypauus OCJIKOB MpHU
HarpeBaHUH, [[BETHbIC PEaKIUU OEITKOB) B COOTBETCTBUU C MPAaBWJIAMHU TEXHUKH 0€30MacHOCTU
mpu oOpallleHny ¢ BelIeCTBaMU U JTa0OpaTOPHBIM OO0OpYIOBAaHUEM, TIPEICTABISTh PE3YIbTAThI
XMUMHYECKOTO DKCIepuMeHTa B (opMe 3aluch YpaBHEHUH COOTBETCTBYIOIIMX pEaKIUd |
(hopMynUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJTy4aeMyI0 M3 Pa3HbIX HCTOYHHUKOB (CpelCcTBA MaccoBOi nHpopmaruu, UHTEpHET U APYyTUX);

C(OPMHUPOBAHHOCTh YMEHUH COOJIOAATh TMpaBHJa SKOJIOTHYECKU LEJIecO00pa3HOro
MOBEACHUS B OBITY M TPYIOBOH [EATEIHHOCTH B IENSIX COXPAHEHHUS CBOEro 30pPOBBS U
OKpYKaroIlel MPUPOTHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JCHCTBHUS Ha YKUBHIE OPTraHU3MBI
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ONPENENEHHBIX OPraHMYECKUX BELIECTB, MOHMMAs cMbica mnokasarens [IJIK, mnoscHaTe Ha
pUMEpax CIOCOObl yMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEIHOTO BO3JACHCTBUS HA OpPraHU3M
YEII0BEKA;

JUIsl OOYy4YaloIIMXCsl ¢ OTPAaHMYCHHBIMH BO3MOXKHOCTSIMU 370POBBS: YMEHHUE MPHUMEHSTH
3HAHUS 00 OCHOBHBIX JJOCTYITHBIX METOJAaX MO3HAHUS BELECTB U XUMUYECKUX SIBJICHMIA;

JUIL  CHETbIX H CHa0OBHIAMIMX OOYYAIOUIMXCS: YMEHHE WCIOJIb30BaTh PEIbeHO-
TOYEYHYIO cucteMy 06o3HaueHui JI. bpaiins ans 3anucu XxumMudeckux Gopmyi.

11 KJIACC

[IpeameTHpie pe3ynbTaThl OCBOEHUs Kypca «OOmass W HEOpraHuyeckas XUMUSD)
OTPaXKAIOT:

c(hOpMUPOBAHHOCTh TPEJICTABJICHUNM: O XWMHUYECKOW COCTaBIISIOMIEH €CTECTBEHHO-
Hay4YHOW KAapTHUHBI MHpA, POJU XHMHH B TO3HAHHWM SIBJICHUH NPUPOJbI, B (POPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYpPhl JTUYHOCTH, €€ (YHKIIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOIUMOMW st
pereHusT TPaKTUYECKHX 3a/ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0POBBIO U TIPUPOTHON CpeIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUM, KOTOpas BKJIOYAET: OCHOBOIOJAraroline
MOHATHSA (XMMHUYECKHU DJIEMEHT, aTOM, M30TOII, S-, P-, d- 3JIEKTPOHHBIE OPOUTAIN aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM O0OO0BEM, BAJICHTHOCTb, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHb
OKUCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAINYECKas, BOJOPOIHAsN),
KpUCTAJJIMYECKass  pemeéTka, TUIBI XUMHYECKHUX  pPEakIuil, pacTBOp, AJIEKTPOJIUTHI,
HERJIEKTPOJIUTHI, 3JEKTPOIUTUYECKAsT TUCCOLMALNS, OKUCIUTENh, BOCCTAHOBUTENb, CKOPOCTH
XMUMHYECKOHN peaKlnH, XUMUYECKOE PABHOBECHE );T€OPUH U 3aKOHBI (TCOPHS dJEKTPOITUTHUECKOMN
auccouunanuu, nepuoandeckuii 3akoH J[. M. MenneneeBa, 3akOH COXpaHEHUSI MacChl BEIIECTB,
3aKOH COXpaHEHUs M MPEBpAIICHMs] PHEPTHMH NPU XUMHUYECKUX PEAKIMIX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XUMUHU, MHUPOBO33PEHUECKHE 3HAHUS, JISKAIME B OCHOBE MOHHUMAaHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DaKTOJIOTrMYecKUe CBEACHUS O CBOMCTBAX,
cocTaBe, MOJy4YeHUH U 0e30IaCHOM HCIOJIb30BAaHUM BAKHEUIIMX HEOPraHHMYECKHUX BEILECTB B
OBITY U IPAKTHUYECKOMN AEATEeIbHOCTH YEJIOBEKa;

chOpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIE MPU3HAKU MOHITUN, YCTAHABIUBATD
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIUE MOHSATHS MPH OMNHWCAHUU HEOPTraHHMYECKUX
BEIIECTB M UX MPEBpAIlCHUN;

chOpMUPOBAHHOCTh YMEHUU HCMOJIb30BAaTh XMMHUECKYI0 CHUMBOJUKY IJII COCTaBICHUS
dbopMyn BeIIECTB M YpaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEMaTHYECKyl0 HOMEHKIATYpy
(IUPAC) u TtpuBHaibHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHblid Tras,
YIJIEKUCIBIN Ta3, aMMUak, TaméHas W3BECTh, Herali€Has W3BEeCTb, MUThEBas cOJa, MUPHUT U
ApyrHe);

chOpMUPOBAHHOCTh YMEHUH ONPEAETATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKUX
AIIEMEHTOB B COEIMHEHUSIX PA3NIMYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOAHAS) B COCIMHEHUSX, TUIl KPUCTAJUIMYECKOW PEUIETKH KOHKPETHOTO
BeI[eCTBA (ATOMHAs, MOJIEKYJspHAs, MOHHAs, METaJUIMUeCKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMUECKUX COCANHEHUI;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIUBATH MPUHAIC)KHOCTh HEOPTaHUYECKHUX BEIIECTB
M0 UX COCTaBy K OMPEeNEHHOMY KIACCy/TpyIIe CoOeNnHEHUN (TPOCThIe BENIECTBA — METAIUIBI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHBbIE THAPOKCUIBI, COJIH);
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chOpPMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT Tepuoandeckoro 3akona JI. W.
MengeneeBa ©  JIEMOHCTPUPOBAaTH €0  CHUCTEMATHU3MPYIOIIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

COPMHUPOBAHHOCTh ~YMEHUH  XapakTepU30BaTh DIEKTPOHHOE CTPOCHHE AaTOMOB
XUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoaudeckoii cuctemMbl XuMuueckux nemMenToB 1. U.
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANN», «IHEPreTUUYCCKUC
YPOBHU», OOBSICHATh 3aKOHOMEPHOCTU H3MEHEHHUS CBOMCTB XHMMUYECKHUX 3JEMEHTOB M HX
COEMHEHUH MO nepuojaM M rpymnmnam llepuoanyeckoil cuctemMbl XuMHYECKUX 3eMeHToB 1. U.
MenneneeBa;

c(OPMHPOBAHHOCTh YMEHUH XapaKTepu30BaTh (OMHCHIBATH) OOIIME XUMHUYECKUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATH CYIIECTBOBAHUE
TeHETUYECKON CBA3M MEXKJIy HEOpraHMYeCKHMHU BEIIeCTBaMU C TIOMOINBIO ypaBHEHUI
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIHIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(UUUPOBATh XMMHUUYECKUE PEAKIMHU IO Pa3InYHbIM
MpU3HaKaM (YMCIy W COCTaBy pEarupyrollMX BeUIeCTB, TEIJIOBOMY 3(ddexTy peaxnuu,
M3MEHEHHUIO CTETNEeHEe OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peakliy, Y4acTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHMM COCTABIIATH YPaBHEHUS peakuil pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuil MOHHOrO OOMEHa, YyUUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOJUTH PEAKIMH, MOATBEPKAAIONINE KadyeCTBEHHbBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh ONBITHBIM IMYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOAHBIX PACTBOPAX HEOPTAHUUYECKHUX BEILIECTB;

chOpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCpeICTBOM COCTaBIIECHHS SJIEKTPOHHOTO OanaHca ATUX pPeaKItii;

c(OpMUPOBAHHOCTh YMEHHUH OOBSACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKOW peakluu OT
pa3aMyYHbIX (PAKTOPOB; XapaKTep CMEIICHHs XUMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3zaciicTBus (mpuniun Jle [llaTensbe);

cOpMUPOBAHHOCTh YMEHUH XapaKTepU30BaThb XUMHUYECKHE IPOLIECCHI, JIeXallue B
OCHOBE MPOMBIIIJICHHOTO MOJIyYE€HUSI CEPHON KUCIOTHI, aMMHaKa, a Takke cHOpMUPOBAHHOCTh
npejcTaBiIeHU 00 OOMIMX HAy4YHBIX MPUHLHUIAX M KOJOTHYECKHX MPOOIeMax XUMHUYECKOTO
IIPOU3BO/ICTBA;

chOpPMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCICHHS C KCIOJIb30BAHUEM IOHSATHS
«MaccoBasi JIOJil BEIIECTBA B PacTBOpe», OOBEMHBIX OTHOIICHWH Ta30B MPU XUMHUYECKUX
peakiusax, Macchl BellecTBa WM 00bEMA ra3oB MO M3BECTHOMY KOJUYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPAHEHUs MACChl BELLECTB, IPEBPAILCHUS U COXPAHEHUS SHEPTUH;

chOpMUPOBAHHOCTh YMEHUN COOJIIONAThH MpaBUila MOJB30BAHUS XUMUYECKON MOCYIOH U
nabopaTopHbIM 000pyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh U BBINOJHATh XMUMHYECKHH HKCIEPUMEHT
(paznoxeHue TNeEpOKCHJIAa BOJOpPOJAa B MPHUCYTCTBUM KaTalnW3aTropa, ONpEeAETeHHUE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3INYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peaklMM HMOHHOrO OOMEHa, KayeCTBEHHBIE PEaKLUU Ha
cynbdar-, kapboHAT- U XJIOPHI-aHUOHBI, HA KATHOH aMMOHMS, PEIIeHHE SKCIEPUMEHTATbHbBIX
3amau no teMaM «Metamnel» U «Hemeramib») B COOTBETCTBHMM C TNPaBUIAMH TEXHUKHU
0€301MaCHOCTH NPH 0OpallleHNH C BELIECTBAMU U JJADOPaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
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pe3yabTaThl XUMHUYECKOTO OJKCIIEpHUMEHTa B (popMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii U GOpPMyYINPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHMYECKYI HH(OpMAIHIo,
MIOJIyYaEMYI0 M3 pa3HbIX HCTOYHUKOB (CpelcTBa MAacCOBOM KOMMYHHKauuu, MHTepHET H
JPYTHX);

c(OPMHUPOBAHHOCTh YMEHUH COOJIOAATh TpaBHiA SKOJOTHYECKH IEIECO00pa3sHOro
MOBEACHUA B OBITY M TPYNOBOH J[EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell MPUPOJHOMN cpenbl, 0CO3HaBaTh OMACHOCTh BO3JECHCTBUS HA YKUBbIE OPTAHU3MBI
ONpe/eNIEHHBIX BEUIECTB, MOHUMAas cMblca nokasarens I1JIK, moscHATs Ha mpuMepax crocoOsbl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JEHCTBUS HA OPraHU3M YEJIOBEKa;

JUIg 0Oy4aroUIuXcs C OTPaHMYEHHBIMH BO3MOXKHOCTSIMU 370POBbS: YMEHUE NPUMEHSTH
3HAHUS 00 OCHOBHBIX JIOCTYIHBIX METOAAX MO3HAHUS BEIIECTB M XUMUUECKUX SIBJICHUI;

JUISL  CIIENbIX W CIA0OBUIAIIMX OOYUYaIOIMIMXCA: YMEHHE HCIOJb30BaTh pelbedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyi.
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4. TEMATUYECKOE IINTAHUPOBAHHUE

10 KUIACC
N HaumenoBan Kosnu4yectBo yacos DJIeKTPOHHbIE
| ne pasiejioB (undpoBbIe)
n/ Bceer KoHTpoJubsH IIpakTH4Yeck
U TeM o0pa3oBaTe/bHbIE
n 0 ble padoThl He padboTsbl
NPorpamMmbl pecypcsl
Pa3nen 1.Teoperuyeckue 0CHOBbI OPraHU4eCKOH XUMHUH
[Ipenmer
OPraHNu4ecKou
XUMHH.
Teopus bubnuotexa [JOK
1.1 CTPOCHHSI 3 https://m.edsoo.ru/7f41a
OpraHUYeCcKuX 636
COoeqUHEHNN
A. M.
byrneposa
Hroro mo pazueny 3
Pa3znes 2.YriieBoaopoanbl
[Ipenenbubie bu6moreka [IOK
2.1 YTJIEBOIOPOIBI 2 https://m.edsoo.ru/7f41a
— aJIKaHBbI 636
Henpenenbhsl
© bubnuoreka [JOK
2.2 ?,rHeBOHOPOHH 6 1 https://m.edsoo.ru/7f41a
. QJIKEHBI,
636
aJIKa/IMeHBlI,
QJIKUHBI
ApoMaruydeck bubnuoreka [JOK
2.3 ue 2 https://m.edsoo.ru/7f41a
yTIEBOI0POIbI 636
IIpuposausie
HCTOYHHUKHU bu6mmoreka [JOK
2.4 YTJIEBOAOPOIO 3 1 https://m.edsoo.ru/7f41a
B U UX 636
nepepaboTka
Hroro no paszneny 13

Pazpnen 3.Kucaopoacoaep:axain

e OPraHuIECCKHEe COCITUHCHUSA

3.1

CrupTsl.

3

bu6mmoreka [JOK
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denou https://m.edsoo.ru/7f41a
636
AnbOeruael.
Kap6oHoBsie bubnuorexa [JOK
3.2 KHCJIOTBI. 7 1 https://m.edsoo.ru/7f41a
CrnoxHbie 636
3upHI
bu6mmoreka [{OK
3.3 VYrieBoabl 3 1 https://m.edsoo.ru/7f41a
636
Wroro mo pazueny 13

Pasnen 4.A30Tcoaep:kaniye opranHnyecKue coeuHeHust

AMWHBI. bu6mmorteka [IOK
4.1 AMHHOKHCIIOT 3 https://m.edsoo.ru/7f41a
bl. benku 636
Hroro mo pazueny 3

Pa3nen 5.BoicokomMo.1

eKYJISIPHbIE COeINHEeHUs

[Tmactmaccsl. bu6moreka [IOK
5.1 Kayuykw. 2 https://m.edsoo.ru/7f41a
Bonokna 636
Hroro mo pazaeny 2
OBLIEE
KOJIMYECTBO
YACOB 110 34 2 2
INPOI'PAMME
11 KJIACC
N HaumeHnoBaHn KoauvecTBo yacos JJIeKTPOHHbIE
© | HMe pa3uesioB u (uudposbie)
n/ Beer | Kontpoann | Ilpakrnueck
TeM oOpa3oBaTeibHbIE
I 0 ble padoThI e padoThbl
NPOrpaMmblI pecypcsl
Paspnen 1.TeopeTrnyeckne 0CHOBbI XUMHH
Crpoenue
ia'IT;h;(;B'qucx bu6nuoreka IIOK
1.1 vp g 3 https://m.edsoo.ru/7f41a
Wi 3aKOH U 636
[Tepuonnuecka
s cUcTeMa
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XUMHUYCCKUX
3neMeHTOB /1.
n.

MenneneeBa
Egpzzj:: bu6mmoreka [{OK
1.2 m ' 4 https://m.edsoo.ru/7f41a
Muoroo6paszu
636
€ BEIICCTB
X ccxite bu6mmoreka [IOK
HNMHNYCCKHU
1.3 AL 6 https://m.edsoo.ru/7f41la
peardt 636
Wroro mo pazueny 13

Pasznen 2.Heopranuyeckasi XumMusi

bu6moreka [IOK
2.1 Mertasuis 6 https://m.edsoo.ru/7f41a
636
bu6mmoreka [IOK
2.2 Hemerasr 9 https://m.edsoo.ru/7f41a
636
CBs3b
HEOPraHU4ecK bubnuorexa [JOK
2.3 X U 2 https://m.edsoo.ru/7f41a
OpraHUYECKUX 636
BEIECTB
Hroro mo pazaeny 17
Pa3nen 3.Xumus v Ku3Hb
UMIS T bu6mmoreka [IOK
3.1 4 https://m.edsoo.ru/7f41a
KU3Hb 636
Utoro no pazneny 4
OBLIEE
KOJIMYECTBO 34
YACOB 110
IMPOI'PAMME

23




5. IIOYPOYHOE IIVIAHUPOBAHUE

10 KJIACC

n/

Tema ypoka

KoaudecTBo 4acoB

Bce
ro

KoHuTtpois
HbIE
padoThI

IIpakTHye

CKHE

padoThbI

DJIeKTpOHHbIE I (POBLIE
o0pa3oBaTejibHbIE

pecypchbl

[Ipeamer
OPraHNu4ecKou
XUMUH, €€
BO3HHUKHOBEHHE,
pa3BHUTHE U
3HAYEHUE.

https://lesson.edu.ru/lesson/
a9f3d191-5ele-4e24-ac02-
efbl16fa49f6a?backUrl=%2F
04%2F10

Teopus crpoeHus
OpraHUYEeCKUX

coequHeHui A. M.

bytneposa, e€
OCHOBHBIC
IIOJIOKECHUA.

[IpencraBnenue o
Kiaccudukanuu
OpraHUYECKUX
BEIIECTB.
Howmenknarypa
(cuctemarnyeckas
) ¥ TPUBHAJIbHBIC
Ha3BaHU
OpPraHUYECKUX
BEIIECTB.

AJKaHBI: cOCTaB U
CTPOCHHC,
TOMOJIOTHYECKU I

psm.

MertaH u 3TaH —
MIPOCTEMILINE
MPEICTaBUTENU
aJIKaHOB.

AJIKEHBI: COCTaB U
CTpPOEHHE,
CBOMCTBA.

OTUieH u
MPOTUJICH —
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https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10
https://lesson.edu.ru/lesson/a9f3d191-5e1e-4e24-ac02-efb16fa49f6a?backUrl=%2F04%2F10

MIPOCTEMNIINE
IIPEACTABUTEIN
AJIKEHOB.

IIpakTHYeckas
padora Ne 1.
«Ilosryyenue
3THJIEHA U
U3y4eHue ero
CBOWCTBY.

AJKaTMeHBbI.
byranuen-1,3 u
METWIOyTaIueH-
1,3. [Tosryuenue
CUHTETHYECKOTO
Kay4IyKa U Pe3UHBIL.

10

ANKUHEI: COCTaB "
0COOEHHOCTH
CTPOCHHS,
TOMOJIOTHYECKHI
pan. AueTuneH —
MPOCTEUIIHI
MpEICTaBUTENb
AJIKUHOB.

11

Brranciaenus mo
YpaBHEHUIO
XUMHYECKOH
peaKIuu.

12

ApeHbl: 6eH301 U
TOJIYOJI.
ToxcuyHOCTH
apeHOB.

13

I'eneTnueckas
CBSI3b
YIJI€BOJOPOJIOB,
MPUHAJISKAIIMNX K
pa3IMYHBIM
KJIaccaM.

14

IIpuponusie
HUCTOYHUKHU
YII€BOJIOPOJOB:
IIPUPOJIHBIN Ia3 u
MIOITyTHBIE

25




He(TSAHBIC Ta3bl,
He(PTHb U IPOIYKTHI
e€ mepepaboTKH.

15

[Ipuponusie
WCTOYHHUKH
yIJI€BOI0POJIOB:
IIPUPOJIHBIN ra3 u
MOTTYTHEIE
He(TSAHBIC Ta3bl,
He(Th U MPOIYKTHI
e€ mepepaboTKH.

16

KoHnTtpoJubHas
padora no
pasaeiay
«¥YT1J1eBoa0pPOaAbI»

17

[IpenenbHble
OJIHOATOMHBIE
CHUPTHI: METAHOJI
Y ATAHOI.
Bopoponnas
CBSI3b.

18

MHuoroaToMHEIE
CITUPTHI:
STHJIEHTJIUKOJIb U
TJTUIIECPHH.

19

@DeHOJI: CTpOEHHUE
MOJIEKYIIBI,
(dbuznveckue u
XUMHYECKHE
CBOMCTBA,
MIPUMEHEHHE.

20

AJbIETUab!:
dbopmanbaerua u
areTalbIer /.

A1nieToH.

21

OnHOOCHOBHBIE
npeJenbHbIe
KapOOHOBBIE
KHCJIOTHI:
MypaBbUHAs U
YKCYCHasl.

22

IIpakTH4eckas

26




paGora Ne 2.
«CoiicTBa
pacTBopa
YKCYCHOH
KHCJIOThD).

23

CreapuHoBas u
OJICMHOBAs
KHCJIOTBI, KaK
npeaACTaBUTCIIN
BBICIIINX
KapOOHOBBIX
KHCJIOT.

24

Mb1a Kak costu
BBICIITHAX
KapOOHOBBIX
KHCJIOT, UX
MOIOIIee
JefiCTBHE.

25

CrnosxHble 3¢upsl
KaK MPOU3BOJHbBIE
KapOOHOBBIX
KUCHOT. ['uaponus
CJIOKHBIX 3(DUPOB.

26

Kupsl: runponns,
MPUMCHCHHE,
OuoJioruyeckas
POJIb KHPOB.

27

VrieBoasl:
COCTaB,
Kiaccuukanus.
Baxueitmme
MPEACTABUTEIIH:
IJII0KO34a,

bpykTo3a,
caxapo3sa.

28

Kpaxman u
LIEJUTI0I03a KaK
IIPUPOIHBIE
MIOJINMEPBIL.

29

KonTpoabHnasn
padora no
pasaeny
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«Kucsopoacoaep
JKauue
OpraHuvecKue
COCIMHEHUSD).

30

AMUHBIL;
METWJIAMUH U
AHUJIVH.

31

AMHWHOKHCIOTHI
Kak aMm(pOoTepHbIe
OpraHuYeCcKue
COEIMHEHMS, HX
OHOJIOrMYEeCKOe
3HAYCHUE.
Ilenrtnael.

32

benxu xak
NPUPOIHBIE
BBICOKOMOJIEKYJISIP
HBIE COeTUHEHUS.

33

OCHOBHEBIE
MOHATHS XUMHHU
BBICOKOMOJICKYJISIP
HBIX COCTMHEHUH.

34

OcCHOBHBIC
METOJIbI CHHTE3a
BBICOKOMOJICKYJISIP
HBIX COCTUHEHUH.
IInacTMaccsl,
Kay4dyKH, BOJIOKHA.

OBIIEE
KOJIMYECTBO
YACOB 110
ITPOTPAMME

34
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11 KJIACC

Tema ypoka

KoandecTBO 9acoB

Bcer

KonTpoabu
ble padoThI

IIpakTHYeck
ue padoTsl

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibH
ble pecypchl

XUMHYECKHH DJIEMEHT.
AToM. DneKTpoHHAas

KOH(UTypamus aTOMOB.

[Tepuonnueckuii 3aKOH
u Ilepnonnueckas
CUCTEMA XUMHUYECKUX
anemenTtoB /1. W.
MeHnpeneeBa, UX CBA3b
C COBPEMEHHOU
TEOPHUEN CTPOECHUS
aTOMOB.

3aKOHOMEPHOCTH
N3MEHEHNS CBOMCTB
XUMHYECKUX
9JIEMEHTOB U UX
COEIUHEHUH I10
rpyIIaM U MepuoaM.
3HadeHHe
MEePUOIUYECKOTO
3aKOHA U CUCTEMBI
XUMHYECKUX
anemenTtoB ..
Meuneneesa B
pPa3BUTHHU HAYKH.

CtpoeHue BellecTBa.
XuMHuUecKas CBSI3b, €€
BU/JIbI; MEXaHU3MBbI
o0paszoBaHus
KOBAJICHTHOM CBS3H.
Bopoponnas cBs3b.

BaneHTHOCTE.
DIEeKTPOOTPULIATEIIEHO
cTh. CTereHb
okucineHnus. BermecTsa
MOJIEKYJIIPHOTO U
HEMOJIEKYJIIPHOTO
CTPOEHHSL.
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ITonsarue o
JIUCIIEPCHBIX CUCTEMAX.
HUctunnsie n
KOJUIOUJIHBIE PACTBOPBIL.
MaccoBas gois
BEIIECTBA B PaCTBOPE.

Knaccudukanus u
HOMEHKJIaTypa
HEOPraHUYECKUX
COCOUHEHUH.
I'enetmueckas CBI3b
HEOPraHUYECKUX
BEIIECTB, Pa3JIMYHBIX
KJIacCOB.

Knaccuduxarus
XUMHUUYECKUX PEAKIINH B
HEOpraHW4YeCKOu u
OPraHN4eCcKO XUMHUH.
3aKOH COXpaHEHUs
MacChl BEIIECTB; 3aKOH
COXpaHEHUs U
MIPEBPALICHUS SHEPTUN
IIPU XUMUYECKUX
peakumsx.

CKOpOCTh peakIuu.
OOpaTtumbie peakIiuu.
XumMudeckoe
paBHOBECHE.

10

IIpakTuyeckas
padora Ne 1.
«Bausinue
pa3IuvYHbIX (aAKTOPOB
Ha CKOPOCTH
XHMHUYeCKO
peakuum».

11

DJEKTPOIUTHYECKAS
nuccormanus. [Tonstue
0 BOJIOPOJTHOM
nokasaresne (pH)
pactBopa. Peakiuu
HMOHHOTO 0OMEHa.
I'mpponus
OpPraHUYeCKUX U
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HEOPraHUYECKUX
BEIIECTB.

12

OKHCIIUTEIIBHO-
BOCCTAaHOBUTEILHEIE
peakuuu. [lonstue 06
AIEKTPOITH3E
pacIiaBoB U pacTBOPOB
COJICH.

13

KonTpoabHnas padora
1o pasaeny
«Teopernyeckue
OCHOBBI XUMHM.

14

MeTtamisl, X
MTOJIOKCHHE B
[Tepuoanueckoi
CUCTEME XUMHUYECKHIX
anemenTtoB /1. W.
MenneneeBa u
0COOEHHOCTH CTPOCHHUS
aromoB. O01ue
(u3uvecKue CBOMCTBA
METaJlJIOB.

15

CrutaBsl METAJUIOB.
DIIEKTPOXUMHUYECKU I
pAI HaNpsHKEHUM
METaJJIOB.

16

XUMHYECKHE CBOMCTBA
Ba)KHEHIIINX METAJIJIOB
(HaTpHi, KaIHii,
KaJIbIIMI, MarHui,
ATFOMUHHN) U UX
COEIUHEHHUM.

17

Xumuueckue cBoiicTBa
XpoMa, MeJI U UX
COEIUHEHUM.

18

XMUMHYECKHE CBOUCTBA
IIUHKA, JKeJie3a U UX
COCIUHEHU.

19

IIpakTH4eckas
padora Ne 2.
"Pemienune
JKCIEePUMEHTAIBHBIX

31




3aaa4 Mo TeMe
«MeTaaas'".

20

Hemerannsl, ux
MOJIOXKEHHUE B
[Tepuonnueckon
CUCTEME XUMHUYECKUX
anemenTtoB /1. W.
MenneneeBa u
0COOEHHOCTH CTPOCHHS
aTOMOB.

21

®u3nYeCKue CBOMCTBA
HEMETAJLIOB.
Amnorponus
HEMETAJIJIOB (Ha
MpUMepe KUCIIOPOIa,
cepsl, hochopa u
yTIIepo/ia).

22

XUMHYECKHE CBOMCTBA
raJIOr€HOB, CEPHI U UX
COEIUHEHU.

23

XUMHYeCKHe CBOMCTBA
azora, ocdhopa u ux
COEIUHEHU.

24

XUMHYECKHE CBOMCTBA
yriepo/ia, KpeMHHS |
HUX COEIUHEHUM.

25

[Ipumenenue
BaKHEHIITNX
HEMETAJIOB U UX
COEIUHEHUM.

26

O06o0011IEHNE U
CHCTEeMaTH3aIus
3HAHMH 10 TeMe
«HemeTtanmbi».
Brruucnenus no
YpaBHEHUSIM
XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKHUE
pacy€Tsl.

27

IIpakTH4eckas
padora Ne 3.
«Peenne
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IKCIEPUMEHTAIBHBIX
3aJa4 [0 TeMe
"HeMeTawabl"».

28

KourtpoJabHas padora
nmo remMaMm «MeTaJLJIbD»
n «HemeTasIbD».

29

Heoprannueckue u
OpraHMyecKue
KHCIIOTBHI.
Heopraanueckue u
OpraHvyecKue
OCHOBAaHHUS.

30

AmpoTepHbie
HEOpraHWYECKue u
OpPraHn4YecKre
COCIUHCHHS.
I'enermueckas CBA3b
HEOpPraHWYECKUuX 1
OPraHN4YeCKHUX
BEIIECTB.

31

Ponp xumMuu B
oOecreueHUH
9KOJIOTHYECKOH,
SHEPreTUYECKON U
1107011 (S):10)
0€e30I1aCHOCTH,
Pa3BUTHUU METUITUHBI.

32

[IpencraBnenus 06
00IKX HAYIHBIX
MPUHIIMIIAX
IIPOMBIIILJICHHOTO
MOJIyYCHUS BXKHEUIITHX
BEILIECTB.

33

Yenosek B Mupe
BEILIECTB U MaTEpUasOB.

34

XUMUs U 310pOBBE
YEeJI0BEKa.

OBIIEE KOJIMYECTBO
YACOB 110
IMPOI'PAMME
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6. YYEBHO-METOJMYECKOE OBECHEYEHUE OEPA30BATEJIBLHOI'O
MMPOLIECCA

OBA3ATEJIBHBIE YYEBHBIE MATEPUAJIBI I YYEHUKA

1. Xumus, 10 kmacc/ I'abpuensa O.C., OctpoymoB WN.I'., CnamgkoB C.A. AKIuOHEpHOE
obmectBo «M3natenscTBO «IIpocBerienne»
2. Xwumus, 11 xmace/ Tabpuensa O.C., OctpoymoB WN.I'., CnaagkoB C.A. AKmnuoHEpHOE

oburectBo «M3narensctBo «lIpocBemenue»

HOUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbhI CETU UHTEPHET

but6moreka [JOK

34



7. JIucT BHEeCeHUS N3MEHEeHUH

Hara o
XKypHaIy, KOraa
ObLiIa cliejiaHa
KOPPEKTHPOBKA

Howmepa ypoxos,
KOTOpBIE OBLITH
HMHTErPUPOBaHBI

Tema ypoxa,
KOTOpasi cTaja
110CJIe
HWHTCIrpaliun

OcHoBanue miga
KOPPEKTUPOBKHU

ITonmnuce
3aMECTHUTEIIS
JIMPEKTOPA MO
YBP

35
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