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MNOSACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeTHEro 001ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHs (erepabHOM 00pa30BaTENBHON MPOTPaMMBI CPEIHETO
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenumu npemnopaBanusi yaeOHOTO mpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIE MPOTPAMMBI, H OCHOBHBIX IOJIOKEHUH «CTpaTeruul pa3BUTHUS
BocruTanust B Poccuiickoit @Pepepanun Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboTKe MpOrpamMMbl IO XHUMHH, K OIpEIeNICHHIO OOIIei
CTpaTerul 0OyYeHHsI, BOCTIUTAHUS U PAa3BUTHSI OOYYAIOUINXCS CPEICTBAMH Y4e€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IIeNiel, cojepiaHHs, pe3yabTaToB OOY4YeHUS H
TpeOOBaHM K YPOBHIO MOJITOTOBKH BBITYCKHHKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM 4YacThl0 WX 00pazoBaHHOCTH. OHO  CIIY)KHUT
3aBEpINAIONINM ATAllOM pPEaTH3aliid Ha COOTBETCTBYIOIEM €My 0a30BOM YpPOBHE KITHOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IIEJIOCTHOH CHCTEME XHUMHYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (POPMHUPOBAHMS MHPOBO33PEHHSI M OOMIEH KyIbTYpPbI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHON cpene. Peanusyerca xuMudeckoe o0pazoBaHue 00OydarolUXcs Ha YPOBHE CPETHETO
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTa «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe MO XHMUH C Y4€TOM CHEUU(PHUKH HAyKd XUMHUH, €€
3HAa4eHHUs B MIO3HAHUM MPHUPOJIBl U B MAaTEPHAIBHOM KU3HU OOLIECTBA, a TAKXKE C Y4ETOM O0IIUX
LeJied U MPUHLUIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro 0O0Iero
obOpasoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUWIN3ALMY, B CO3JaHUU HOBOW 0a3bl MaTepuallbHOW KyibTypbl. OHa BHOCHUT CBOI BKJIaja B
(bopMupoBaHHE PALIMIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE LIEJIOCTHOTO MPEICTaBICHUS
00 OKpYXarollleM MUpPE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHMsI BELIECTBEHHOI'O COCTaBa OKPYXAIOIIEro MUPA, OCO3HAHUS B3aUMOCBA3H
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 00J1aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOTHEMJIEMON 4YaCThbI0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMeHHass XUMUS KaK HayKa CO3MJaTebHasA, KaK Hayka
BBICOKUX TEXHOJIOTMI HallpaBlieHa Ha peLIeHHE INI0OaNIbHbBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJI0BeUeCTBA — CBIPbEBOM, DSHEPreTUYECKOM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30macHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM IS
BBIPAaOOTKH MHPOBO33PEHUYECKHX OPUEHTHUPOB, YCIEIIHOTO BKIIOYEHHS B JKU3Hb COIIMYMA,
MPOJI0JDKEHHs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocTaBisifolmMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumus» U «O01as 1 HeopraHudecKkasi XUMHsD, OCHOBHBIM KOMIIOHEHTOM COJIEP>KaHUsT KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHHU (C BKITIOUECHHEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHn4deckor Xxumuu. @opMUPOBAHUE TAHHOW CHCTEMbl 3HAHUMN
NP U3YYCHUH TMpeaMeTa o00ecleuynBaeT BO3MOXKHOCTh PACCMOTPEHMSI BCEr0 MHOTO00Opasus
BEIIECTB HA OCHOBE OOILIUX MMOHATHM, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHES» CHOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K U3YYCHHUIO
yu4eOHOTO Marepuana ¥ OOyCIOBIIEHA HCTOPHYECKH OOOCHOBAHHBIM DPa3BUTHEM 3HAHUN Ha
ONpEEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpUBaIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKHUX COCIUHECHHM, a
TaKke Ha YPOBHE CTEPEOXMMHUYECKUX M AJICKTPOHHBIX MPEACTABICHUN O CTPOCHHUU BEIIECTB.
CeeneHusi 00 M3ydaeMbIX B Kypce€ BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce opraHuueckod XMMUHU TOJy4aroT
pa3BuTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 0O0IIero oOpa3oBaHHUs IE€PBOHAYAIbHbBIE
MPEACTABICHUS O XUMUYECKON 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
U3YYEHHbII Ha YpPOBHE OCHOBHOTO 00Iero oOpa3oBaHHsl TEOPETHYECKUH MaTepuanl u
(haKTOJIOTHYECKUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCS] BOBMOKHOCTh OCO3HATh
3HaYEHUE NEPUOJMYECKOTO 3aKOHA C OOIIETEOPETUYECKUX U METOAOJOTMYECKUX MO3HUIHM,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (GYHKIMHA 3TOro 3aKoHa — OT oOoOmaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHWN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, a TAKKE O XMMUYECKUX PEAKLIHUSX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUs
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HUMEKOLUMU
KYJIbTYPOJOTHYECKHI M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JPYTMMH HayKaMH, PAacKpbIBAIOT €€ pojb B IIO3HABATEIBHOW M
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTUPOBATHCS B OOLIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XHUMHEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJTHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B mernoM coaepxanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3YyYEHHs] OPUEHTUPOBAHO HAa (JOPMHUPOBAHUE Y
00yyaronmxcss MUPOBO33PEHUECKO OCHOBBI JJIsi MOHUMaHUSI (MIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTUBOPEUYUIl MeXAy HOBBIMU (aKTaMU U TEOPETHUECKUMHU MPEANOCHUIKAMU,
OCO3HAHHE POJIM XUMHUH B PEUICHUH JKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B muaHe pemneHus 3ama4 BOCHHTAHUS, PA3BUTHS W COIUAIM3ANNU OOYJArOIIMXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAEICHUI0 COJEpPKaHUS U TOCTPOEHUS
npeaMeTa mpelycMaTpuBaoT (HOPMHUpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUCHUE I PA3TTUYHBIX BUJIOB ACSITEILHOCTH: PEIIeHUs MpoOiIeM, IOUCKa, aHaIu3a 1



o0pabotku wuH(poOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs] OMbITa NPAKTHUYECKON U
HCCIIEI0BATENILCKOM eI TeIbHOCTH, 3aHIMAIOIIEH BaKHOE MECTO B TIO3HAHUHM XHUMHUU.

B mpaxTuke npemnoaaBaHus XMMUU Kak Ha YpOBHE OCHOBHOTO 00IIero 0Opa3oBaHUs, TaK U
Ha ypOBHE cpeaHero oOmero o0Opa3oBaHUS, TPU ONPEACICHUH COAEPIKATEIbHOM
XapaKTePUCTUKH IeNiel H3ydeHHsI MpeaMeTa HalpaBlIeHHEM IePBOCTENCHHON 3HAYMMOCTHU
TPaIUIIMOHHO Tpu3HaETcs (POpMUpOBAHME OCHOB XHWMHUYECKOHM HayKHm Kak OOJIacTH
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTHUYECKOW MAEATEIbHOCTH YeJNOBEKAa M Kak OJHOTO W3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPENICIICHUIO TIeJICH N3yUeHHsI IpeIMeTa SBIISIETCS BIIOJIHE ONIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pPEHHUS TJIABHBIMU LEISIMH M3y4YEeHHUsS INpenMmera «XuMHs» Ha
6a3zoBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (GOopMHUPOBAHME CHUCTEMBbl XUMUYECKHX 3HAHMA KaK BaKHEUINEH COCTaBIISAIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIIOYEBBIC TTOHSTHS,
(GbyHaMEHTaJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JIOCTYIHBIX OOOOIIEHUH MHUPOBO33PEHUYECKOTO XapakrTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W Pa3BHTHE MPEJICTABICHUI O HAYYHBIX METO/axX IMO3HAHMS BEIIECTB U
XAMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUsI YMEHUH OPUEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIINX MECTO B TIPUPOJIC, B IPAKTUIECKOHN U
MMOBCETHEBHOM KM3HU,

® Da3BUTHE YMEHHH U CIIOCOOOB JEATENBHOCTH, CBS3aHHBIX C HAOJIOJEHUEM W
OOBSICHCHHEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOMIOIEHHEM TIpaBWJI 0O€30MacHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny c atuMm, coaep:karenpHasi XapakTepUCTUKA LieJei U 3a7a4 U3ydeHus MpeaMera B
MporpaMMe Mo XMMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B NPENOJaBaHUW XUMHH B OOJbIIEH
CTENeHH OTAAETCS NPEANOYTEHUE TMPAKTUYECKOM KOMIIOHEHTE COJep)KaHus oOydyeHwus,
OpUEHTHUPOBAHHOW Ha TOJrOTOBKY BBIIYCKHHKAa OOIIe00pa30BaTeNbHON — OpraHu3alluy,
BIIQJICIOIIEr0 HEe HAOOpOM 3HAHMM, a (PYHKIMOHAIBHON I'PaMOTHOCTHIO, TO €CTh CHOCOO0aMH U
YMEHHUSIMHU aKTUBHOTO MOJYYEHHs] 3HAHUN U NPUMEHEHUS UX B PeasIbHOM JKU3HM JUISl pelIeHUs
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu uM3ydeHMM IpeaMeTa «XHUMHS» JIOMUHHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKue IIeNIU U 3aa4u, KakK:

ajanrtanus  0oOydJaloluMXcss K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
dbopMHUpOBaHHE WHTEIVICKTYyalbHO pPAa3BUTOM JMYHOCTH, TOTOBOM K CamMo00pa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

¢dopmupoBaHue y OOYyYarOIUXCSA KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCAIbHOE 3HAUCHHE JJISl PA3IMYHBIX BUAOB JEATEILHOCTH: pEeLIeHHs MpooieMm,
MOMCKA, aHaluW3a M 00paboTKHM HMHPOpPMALMU, HEOOXOOUMBIX JUIsI HPUOOPETEHHs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe IS OLIEHKH C
MO3UIMHA HKOJIOTUUECKOM 0€30MacHOCTH XapaKTepa BIHSHUS BEIIECTB M XUMHUUECKUX MPOLECCOB
Ha OpraHu3M YeJloBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHU B
COOTBETCTBUU C XKU3HEHHBIMU NMOTPEOHOCTSAMU, UCITIONB30BaTh COBPEMEHHbIE HH()OPMAIIMOHHBIE



TEXHOJIOTUH JUTS TIOMCKA M aHAIN3a y4eOHOM M HAyYHO-MIOMYISPHON MHPOPMALUN XUMHUYECKOTO
COJICpKAHUS;

(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HAOII0IaTeNIFHOCTH, COOPAHHOCTH, AaKKypaTHOCTH, KOTOpble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIUTaHHE Yy oOOydarolmuxcs yOeKIEHHOCTM B T'yMaHUCTHYECKON HaIpaBIE€HHOCTU
XAMUHU, €€ BaXHOW pOJM B  PEHICHWH TIJIOOANBHBIX TMPOOJIEM  PalUOHAIBHOTO
IMpHUPOAOIIOJIB30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IIPUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHHST K TMPHPOJIE U CBOEMY
3J0POBBIO, @ TAKIKC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIBb30BAHUS IMOJTYUCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX pCIHCHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMMU ABJICHUAMMU.

B yueGHOM mane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOIUT B COCTaB HpeI[MCTHOﬁ o0Oiactu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID.

OOmiee 4nciio 4acoB, OTBEACHHBIX ISl M3YYEHUS XMMUH, Ha 0a30BOM YPOBHE CpPEIHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hexmemo), B 11
knacce — 34 gaca (1 gac B Hezemio).

®opmbl yueTa padoueii mporpaMMbl BOCIUTAHUS B padoueii mporpamme
Mo XUMHUH
Pa6ouas nporpamma Bociutanuss MKOY «Kocopxkanckas COIL um. I'eposi CoBeTckoro
Coroza H.M. KoHoHEeHKOBa» peain3yeTcs 4yepe3 UCIOJIb30BaHUE BOCHUTATEIHHOTO MOTEHIIHAIIA
YPOKOB XUMHH. ITa paboTa OCYIIECTBIISCTCS B CICAYIONUX popMax:
* moOykJeHne OoOyJaromuxcsi CcOoONIoAaTh Ha YpOKe OOMIENPUHSATHIE HOPMBI TIOBEACHHUS,

nmpaBwjia OOIIEHUS CO CTapmuMH (TIeJaroruyecKuMu  pabOTHHUKaMH) M CBEPCTHHKAMU
(oOyuarommuMucs ), IPUHIKIB y4eOHOH UCIMIUIMHBI ¥ CAMOOPTaHU3aIlNH;

* TpUBJICYCHUEC BHUMAaHUS OOyJarOMUXCsS K IEHHOCTHOMY AacCIeKTy H3ydaeMbIX Ha YpOKax
MPEIMETOB, sIBICHWH, COOBITHH  dYepe3:  NEMOHCTpAIMIO  OOydJalomMMCsi — MPHUMEPOB
OTBETCTBEHHOTO, TPKIAHCKOTO HIOBEJICHUS, IIPOSIBIICHUS YEJI0BEKOIIO0HS "
I00pocepAeYHOCTH; OOpalieHrne BHUMAaHWs Ha HPaBCTBEHHBIC ACIEKThl HAYYHBIX OTKPBITHH,
KOTOpBIC M3Y4alOTCsl B JIAaHHBIH MOMEHT Ha YPOKE; Ha SIPKUX JEATENIeH KYJIbTYphl, YYEHBIX,
MOJIMTHKOB, CBS3aHHBIX C U3y4acMbIMH B JIAHHBI MOMEHT TeMaMH, Ha TOT BKJIaJl, KOTOPbIH OHU
BHECJIM B pPa3BUTHE HAIICH CTPaHbI M MUPA, HA JOCTOWHBIE TIOJAPAKAHUS TPUMEPBI UX KHU3HH, HA
MOTHBBI HMX IOCTYIIKOB; HCIIOJIb30BaHHE Ha YpOKax WH(OpPMAIIMU, 3aTParuBaoIICH BaXKHBIE
COLIMAJIbHBIC, HPABCTBEHHBIC, STHYECKHUE BOTIPOCHI;

* UCIOJB30BAHUE BOCHUTATEIBHBIX BO3MOXKHOCTEH COJCp)KAHUS YYEeOHOro TpeaMera Juis
dopmupoBaHus y OOYyYarOIIUXCS POCCHUCKUX TPATUIIMOHHBIX JTYXOBHO-HPABCTBCHHBIX U
COLIMOKYJIBTYPHBIX IIEHHOCTEH dYepe3 MoA0Op COOTBETCTBYIOIIMX TEKCTOB ISl YTCHHS,
POOJIEMHBIX CUTYaIlUi ISl 0OCY>KIICHHUS B KJlacce;

* WHULUUPOBAHHE OOCYXJCHUW, BBICKA3bIBAHHI CBOEr0 MHEHHS, BBIPAOOTKH CBOETO
JTUYHOCTHOTO OTHOIICHHSI K M3y4aeMbIM COOBITHSM, JTUIIaM;

* BKJIIOYEHHE B YpPOK HIPOBBIX MPOLEAYp, KOTOpbIE MOMOTAIOT TMOJAEePKaTh MOTHUBAIIUIO
oOyuaronuxcs K NOJy4eHUIO 3HAHUN, HAJTAXKUBAHUIO TMO3UTUBHBIX MEKIUYHOCTHBIX OTHOIIICHUHN
B KJIacce, MOMOTal0T YCTAaHOBJICHUIO TOOpOXKenaTeapbHOU aTMochepsl BO BpeMsl ypoKa;

* MPUMEHEHHE Ha YpOKE WHTEPAKTHBHBIX (OpM pabOThl, CTUMYIUPYIOIINX MO3HABATEIHHYIO
MOTHBAIUIO 00yJArOIINXCS;

* TMPUMEHEHHE T'PYMIOBON paboThl Wi pabOTHl B Mapax, KOTOPHIE CIIOCOOCTBYIOT Pa3BUTHUIO



HABBIKOB KOMAaHHOM pabOTHl ¥ B3aMMOACHCTBHIO C APYTUMHU 00yUJarOIIUMUCS;

* BbIOOp W HCIOJIb30BAaHHE Ha ypPOKaX METOJOB, METOJMK, OKAa3bIBAIOIIMX BOCIUTATEIBHOE
BO3JICHICTBUE Ha JIMYHOCTb B COOTBETCTBMM C BOCIIMTATENIbHBIM HACAJIOM, LIEJbI0 U 3ajadyaMu
BOCITUTaHMS;

* WHUIMHPOBAHUE M TOJAJCPKKA HCCIENOBATEIBCKONW NESITEIBHOCTH IIKOJBFHUKOB B (opme
BKJIIOUEHUE B YPOK pa3JIMUHBIX HCCIENIOBATEIbCKUX 3aJlaHUi, 4YTO J1aéT BO3MOXKHOCTh
oOyJaromumcsi TpruoOpecTH HABBIKM CAMOCTOSTEIHHOTO PEIICHUS TEOPETHUECKOW MpoOIeMBbl,
TE€HEpUPOBAHUS U O(POPMIIEHUSI COOCTBEHHBIX TMIIOTE3, YBAKUTEIBHOI'O OTHOLIEHUS K YYXKUM
UJesM, yOJIMYHOTO BBICTYIIEHUS, apTyMEHTUPOBAHUS U OTCTAauBaHUs CBOEM TOUKH 3PEHUS;

* YCTaHOBJICHHE YBAXXUTEIBHBIX, JOBEPUTEIBHBIX, HE(POPMATIBHBIX OTHOWICHUH MEXKIY
YUHTEJIEM U YUEHUKAMHU, CO3JJaHHE Ha YPOKaX IMOLUOHAIbHO-KOM(MOPTHON CpeJIbl.



COJAEPKAHUE OBYYEHMUSA
(mpakTHYecKasi YaCTh Y4€OHOT0 COIePKAHUS MPeIMETa yCHIIeHA
MaTepHalbHOTeXHHYeCKoi 0a30ii neHTpa «Touka pocTa, UCIONIb3yEMOT0 IS peau3aluu
00pa3oBaTeNbHBIX IPOrPaMM B paMKax MPENoJaBaHusl XUMUH )

10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTrudeckne 0CHOBbI OPraHU4YeCKONH XUMUH

[Ipeamer oprannyeckoi XMMUU: €€ BOSHUKHOBEHUE, PA3BUTHE W 3HAUCHUE B TOJIYUCHUU
HOBBIX BEIIECTB U MaTepuanoB. Teopus CTpOECHHs OpraHndeckux coeaqunenni A. M. bytiieposa,
e€ ocHOBHBIE mMOJOXEeHUs. CTpPyKTypHBIE (GOPMYIBl OPraHMYECKHUX BeEHIeCTB. ['OMoorusi,
n3oMepusi. XUMHUECKasi CBA3b B OPraHUUYECKUX COCTMHEHUSIX — OJMHAPHBIE U KPaTHBIC CBSI3U.

[IpencraBnenne o  kIacCUUKAIIMKM  OpPTaHMYECKWX  BemecTB.  HomeHkmaTypa
OPraHWYECKUX COCAMHEHUW (CHCTeMaTHYecKas)) W TpPHUBHAIbHBIC HA3BaHUS BaKHEHIINX
MPEACTaBUTENCH KJIACCOB OPraHMYECKUX BEIIECTB.

DKCHepUMEHTATBHBIE METOBl M3YUYCHHsI BEIIECTB M WX MPEBpAICHUI: 03HAKOMJICHUE C
o0pasramMu OpraHMYecKuX BEIMIECTB W MaTEepHAlaMH Ha WX OCHOBE, MOJCIUPOBAHUE MOJICKYJ
OPraHWYECKUX BEIIECTB, HAOMIOJEHUE W ONMHCAaHWE JICMOHCTPAIIMOHHBIX OMBITOB TIO
MPEBPALEHUIO OPraHUYECKUX BEIECTB MpU HarpeBaHu! (IJIaBjieHre, OOYTrIIMBaHUE U TOPEHHE).

YriaeBoaopoabl

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTMYECKUH pAn. MeTaH W 3TaH — MNPOCTEUIINE
MIPEJICTAaBUTENN aJIKaHOB: (pU3MuUecKkre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpEeHUs ), HaX0Xk/IeHHE B IPUPOJIE, MOTYYeHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB M CTPOCHUE, TOMOJIOTUYECKHI psZl. DTUICH U MPOMUIIEH — MPOCTEeHIINe
MPEJICTAaBUTENIN aJKEHOB: (PU3MYECKUEe U XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBaHUS,
raJIor€HUPOBAHUS, TUIPATALlMU, OKHCICHUS U MOJIMMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Ankanuensl: OyraaueH-1,3 u metwiOyramueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakus noauMmepusanuu). [lonydeHnne cHHTETHYECKOTO KaydyKa U PE3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMH psl. AUETHIEH —
MPOCTEHIINI PECTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UUYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu ruAPUPOBAHUS, TATOTCHUPOBAHUS, THAPATAILIMHI, TOPEHUS), TOJIyYeHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (QU3MYECKHME M XHUMHYECKHE CBOWCTBA (peakuuu
TaJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHE WU TPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolcmea (Peakyuu 2aio2eHUpO8anUs U HUMpPOBAanUs), NoLyyeHue u
npumeHenue. TOKCHUYHOCTH apeHOB. [eHeTHuYeckas CBSI3b MEXKAY  YIJIEBOJOPOJAMH,
MIPUHAUISKALMMHI K pa3JIMYHbIM KJlaccam.

[IpupoaHble UCTOYHUKU YTIIIEBOAOPOIOB. [IprpoaHblil a3 U MomyTHbIE HE(TSHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepabOTKH He(TU: TMEperoHkKa, KPEeKUHT
(TepMuYecKkuii, KaTaTUTHUECKU), muponu3. [IpoaykTel mepepaboTku He)TH, UX TPUMEHEHUE B
MIPOMBIIIIJIEHHOCTH U B ObITY. KaMeHHBIN Yyroab U MPOIyKTHI €ro nepepaboTKy.

DKCneprUMEHTaIbHbIE METOAbl M3YUYEHUs BEIIECTB M UX MPEBpALICHUIN: O3HAKOMJIEHUE C
oOpa3llaMu MIacTMacc, KayuykoB U pe3uHbl, kouiekuuu «Hedp1b» u «Yronp», MoaenrnpoBaHue



MOJIEKYJI YIJIEBOJOPOJIOB U TaJOr€HONPOU3BOJHBIX, MPOBEICHUE HOPAKTUYECKON pPabOTHI:
MOJTy4YeHHUE ITUIICHA U U3yYCHUE €TI0 CBOUCTB.

Pacuérnble 3amaum.

Bbluncnenuss mo ypaBHEHHMIO XMMHMYECKOW peakuuu (Maccel, 00b&Ma, KOJIMYecTBa
HCXOJHOTO BELIeCTBa WJIM NPOAYKTa peakUuu [0 HM3BECTHBIM Macce, 00bEMY, KOJUYECTBY
OJIHOTO M3 UCXO/HBIX BELIECTB WU IPOAYKTOB PEAKIIUH).

Kucaopoacoaep:xamme oprannyeckue coeiMHeHUs

[IpenenpHbIe OJHOATOMHBIE CHUPTHL. METaHOJN W ATAHON: CTpoeHHe, (uzndyeckue u
XMMHMUYECKHUE CBOWCTBA (pEakUUu C aKTUBHBIMU MeTaJlJIlaMH, T'aJJOT€HOBOJOPOJIaMHU, TOPEHHE),
npuMeHeHue. BoaopoiHblie CBSA3M MEXIy MOJIEKyJaMu cnuproB. JlelicTBUe MeTaHoJa U 3TaHOJIa
Ha OpraHu3M 4YeJIOBeKa.

MHoOroaToMHbI€ CIUPTBHL. OJTUJICHIJIMKOJIb W TIULEPUH: CTPOCHHE, (QU3UYECKHE U
XMUMHMUYECKHE CBOMCTBA (B3aMMOIEHCTBHE CO IIEIOYHBIMU METAJlJIaMH, KaUeCTBEHHAs peaKkius Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe TriaulepuHa U
STUJICHTJIUKOJIS.

@deHon: CTpOeHHE MOJIEKYbl, (QHU3NYECKHe M XUMUYeckue cBoicTBa. TOKCHYHOCTH
¢denona. Ilpumenenue genona.

Anbrerunpl M kemouwvl. DopManbAETHI, alUETAIbIETU]: CTPOEHHUE, (QU3UYECKHE WU
XMMHUYECKHE CBOWCTBA (pEaKUH OKHCIEHUS U BOCCTAHOBJICHHS, KAaU€CTBEHHBIE DPEaKIIMH),
MOJIy4Y€HUE U PUMEHEHHE.

OAHOOCHOBHBIE MpenenbHble KapOOHOBbIE KUCIOThI. MypaBbiHasi U YKCYCHAasl KUCIOTBHI:
CTpOeHHE, PU3NIECKHE U XUMHYECKHE CBOMCTBA (CBOMCTBA, OOIIHE IS Kilacca KUCIOT, PEaKIIHs
sTepuduKanum), MoyydeHHe U mnpuMeHeHue. CrTeaprHOBasi M OJICMHOBAs KHUCJIOTHI Kak
MIPEICTAaBUTENN BBICIINX KapOOHOBBIX KHCIOT. Mblla KaK COJM BBICIIUX KapOOHOBBIX KHCIOT,
HUX MOIOIIEe IeHCTBHE.

CrnosxHble 2pUpPbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX FPUPOB.
Kupsl. 'maponus sxxupoB. [Ipumenenne sxupoB. buonorudeckas posb KUPOB.

VYrneBojpl: cocTaB, KiacCUpUKaIUs YIIIeBOI0OB (MOHO-, TU- U MoHcaxapuibl). I moko3a —
MpOCTEHIINI MOHOCaXapua: OCOOEHHOCTU CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3aumojeicTBue ¢ ruapokcuaom Meau(ll), okucieHne amMMHAYHBIM PacTBOPOM
okcuma cepebpa(l), BoccTaHOBIEHHE, OpOXKEHHE TJIIOKO3bI), HAXOXJICHHE B MPHPOJE,
puUMeHeHue, buonoruueckas poib. otocunte3. pykro3a Kak U30Mep TIIOKO3BL.

Kpaxman u nemnonosa kak npupoanbie noaumepbl. CTpoeHue KpaxMaia U LEeJUTIOI03bI.
OuznyecKkue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIPOJIN3, KAYeCTBEHHAs PEAKIIHS C HOJ0M).

DKCIepUMEHTAIbHBIE METOJbl W3YYEHHS BEIIECTB M HMX MPEBpalICHUI: MpPOBEACHUE,
HaOMIOJICHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peaKuu OJHOATOMHBIX CHHUPTOB (OKucIeHHe dSTaHoia okcuaoMm wmenu(ll)), MHOroaTOMHBIX
cnupToB (B3auMmojelcTBue TiuiepuHa ¢ ruapokcuaoM Mmeau(ll)), anpmerumoB (okucieHue
aMMHUa4YHBIM pacTBOopoM okcuga cepedpa(l) u ruapoxcumom wmemu(Il), B3ammoneiicTue
KpaxMajga C HOJIOM), MPOBEJIEHUE MPAKTHUECKOW pabOThI: CBOMCTBA pPacTBOpa YKCYCHOM
KHCIIOTHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHYECKOW peakiuu (Macchl, 00bEMa, KOIWYecTBa
HCXOJIHOTO BEIIEeCTBA WM MPOJYKTa PEAKIMU IO M3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOJIHBIX BEUIECTB WM MPOJTYKTOB PEAKIIUH).

AzoTcozeprKale OpraHndeckiue COeMHEHMUSI.



AMHHOKHCIOTBI Kak aMm{QoTepHble OpraHuyeckue coeanHeHus. Dusnyeckue u
XMMHMUYECKHUE CBOICTBA aMUHOKHMCIOT (Ha MmpuMmepe INMuuHA). buonornueckoe 3HaueHue
aMHUHOKHCIIOT. IlenTunml.

benku kak npupoaHble BBICOKOMOJIEKYJSIpHbIE coenuHeHus. [lepBuuHas, BTOpuYHas u
TpeTUYHasi CTPYKTypa OenkoB. XHUMHUYECKHE CBOMCTBA OEIKOB: THIPOJMU3, JEHATypaLus,
KAaueCTBEHHbIE PEAKIIMH HA OEIIKH.

DKCIepUMEHTAJIbHBIE METOJIbl M3YYEHUS BEIIECTB M UX IPEBpALICHUI: HaOMOJeHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMNBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BricokomoiiekyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TOHATHS XUMHH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJMMEpHU3aLH, CPeaHss MoJyeKylspHas Macca. OCHOBHbIE
METO/Ibl CHHTE3a BHICOKOMOJIEKYIISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U MOJIUKOHICHCALINSL.

DKClepUMEHTAJIbHBIE METO/Ibl M3Y4YEHHUs BELIECTB U MX IPEBpAIICHUN: O3HAKOMIIEHUE C
oOpa3amMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAyYyKOB.

MexnpeaMeTHbIE CBS3H.

Peanu3anus MeXnpeIMETHBIX CBA3€d NPU U3y4EHUM OopraHndeckod xumuu B 10 kimacce
OCYILIECTBJISIETCSl 4Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTEeCTBEHHO-HAY4YHBIX MOHSATHHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1ue ecTecTBEHHO-HAay4YHbIE MOHSATHS: SBJICHHE, HAay4HBIM (aKT, TUIOTE3a, 3aKOH,
TEOpUs, aHadu3, CHHTE3, KiIaccupuKauus, TMEepUOJUYHOCTh, HAOMIOJEHNE, HW3MEpEHue,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepus, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPIreTHUECKUN YPOBEHbD,
BEIIECTBO, TeJO0, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PU3NYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Ouocdepa, oOMEH BEIIECTB B OpraHusMe, (POTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIC BElIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

I'eorpadust: MuHepasbl, FOpHbIE OPO/IbI, MOJIE3HBIE HCKOTIAeMbIE, TOTUIUBO, PECYPCHI.

TexHosorus: MUIIEBbIE MPOTYKTHI, OCHOBBI PAIlMOHATBHOTO MUTAHUS, MOIOIIUE CPE/ICTBA,
JIEKapCTBEHHbIE U KOCMETHYECKUE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAA XUMMUSA

Teopernyeckue 0CHOBbI XMMHUM

XuMu4yeckuil dneMeHT. AToMm. Sapo aroma, H30TONBL. JEKTPOHHAs O0OJIOYKA.
DHepreTHyecKue YpPOBHH, MOJTYPOBHU. ATOMHBIE OpOUTaNH, s-, P-, d- aneMeHTsl. OCOOEHHOCTH
pacmpesienieHus: IEKTPOHOB MO OpOUTAISIM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX MEPHOIOB.
DneKTpoHHas KOHGUTYpalrs aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtoB . .
MenneneeBa. CBs3b NEpUOIMYECKOTO 3akoHa M Ilepumoanueckoid cHUCTEMBl XUMHUYECKUX
anemenToB JI. M. MenpeneeBa ¢ COBpEMEHHON TEOpHUEM CTPOEHUSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHHS CBOMCTB XUMUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX BEIIECTB
0 TpyInaMm U neprojaM. 3HaueHHUE MEePUOIUYECKOr0 3aKOHA B Pa3BUTHU HAYKHU.



Crpoenue BemecTBa. XHUMHUYECKas CBsI3b. BHIbl XUMHYECKON CBsI3U (KOBaJICHTHAs
HEMoJIApHAs W TOJSpHAs, MOHHAs, METauIMyecKkas). MexaHu3Mbl 00pa30oBaHMS KOBAJICHTHOU
XUMUYECKOM CBsi3U (OOMEHHBIN M JIOHOPHO-aKIenTOpHBIN). BomopoaHas cBsa3p. BajaeHTHOCTD.
DneKkTpooTpUlaTesbHOCTh. CTeneHb OKuciieHns. OHbI: KaTHOHBI U AHUOHBI.

BemectBa MOJIEKYISIPHOTO ¥ HEMOJIEKYJIIPHOTO CTPOCHHS. 3aKOH MOCTOSIHCTBA COCTaBa
BellecTBa. THMBI KPUCTALIMYECKUX PEMIETOK. 3aBUCUMOCTh CBOMCTBA BEIIECTB OT THUIIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTue o qucnepcHbIX cucTeMax. MICTUHHBIE U KOJUIOMAHBIE PAcTBOPBI. MaccoBas J10J1st
BEIIECTBA B PaCTBOPE.

Knaccupukamuss HeopraHumueckMx coequHeHuWd. HoMeHkiarypa HEOpraHMYECKUX
BEIIECTB. [ eHeTMyecKass CBS3b HEOPraHWYECKHX BEIIECTB, MPUHAMICKANIMNX K Pa3IMYHBIM
KJIacCaM.

Xumunyeckass peakius. Knaccudukanuss XUMHUYECKHX pPEaKIMi B HEOPraHUYecKoW u
OpraHWYECKON XUMHH. 3aKOH COXpaHEHUsI MacChl BEIIECTB, 3aKOH COXpPAaHEHUs U MPEBpaICHUs
SHEPIrUU MMPU XUMHYECKUX PEaKIIHX.

Ckopocth peakiuu, €€ 3aBHCUMOCTb OT Pa3IU4HbIX (PaxTopoB. OOpaTHMble peakluu.
Xumuyeckoe paBHoOBecue. DAKTOPHI, BIMSIONIME HA COCTOSHUE XUMHYECKOTO PABHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas auccouuanus. CunbHble W ciabble 37eKTpoiauTsl. Cpena BOJHBIX
pacTBOPOB BEUIECTB: KHUCIIAsl, HEUTpaIbHasl, IETOYHAS.

OKUCIUTENbHO-BOCCTAHOBUTEIILHBIE PEAKIIUH.

OKCIEPUMEHTAIbHBIE METOJbl M3YyYEHHUs BEUIECTB M UX IPEBPALICHUN: JEMOHCTPALMS
tabmun «llepromnueckas cuctema xumudeckux siaemMeHToB J[. VM. MenneneeBay, u3ydeHue
MoJenell KpPUCTAINIMUYECKUX pEIETOK, HAOMI0JeHHe M ONHUCaHuEe JEMOHCTPALMOHHBIX U
71ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
OIPENIETICHUE CPEellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
MOHHOTO OOMEHa), MpOBEACHUE MPAKTUUEeCKON paboThl «BnusHue pa3nuuHbiX (aKTOpOB Ha
CKOPOCTh XUMHUYECKON PEAKLIUM».

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XUMHUUYECKUX PEAKLUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCMOIB30BAHUEM MOHATUS «MACCOBAsl IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilonmoxxenue HemeramnoB B Ilepuonnueckoil cucTeMe XHUMHUYECKUX
anemenToB JI. M. MengeneeBa W OCOOEHHOCTH CTpoeHHs aToMoB. Du3nyeckue CBONCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoa, cepbl, hocdopa u yriepoaa).

XUMUYECKHE CBOWCTBAa BAXKHEWIIMX HEMETAJUIOB (TaJloT€HOB, cephl, a3oTa, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUA0B, KUCIOPOJICOAEPKALIIX KHCIOT, BOJOPOIHBIX
COCTMHCHU).

[IprmeHeHne BaKHENIINX HEMETAIIIIOB U UX COEAMHEHUN.

Mertamel. [lonoxenue meramioB B [leproanueckoil CUCTEME XUMUYECKUX DJIEMEHTOB /JI.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aToMOB MeTaisioB. OOmiue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DIEKTPOXUMHUYECKUN Pl HATPSHKEHUN
METAJIOB.

XVUMUYECKUE CBOWCTBA BaXHEHIIUX METANNIOB (HATPUHM, Kamui, KalbIHi, MarHui,
QITIOMUHUM, IUHK, XPOM, KE€JI€30, ME/Ib) U UX COECTUHEHUN.

Oo61ue crocoObl MoMy4YeHHust MeTauioB. [IpuMeHeHne MeTamioB B OBITY U TEXHUKE.



DKCIEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUNA: H3yYEHUE
KoJuleKuun «MeTauibl M CIUIaBbl», 00pa3lioB HEMETAJJIOB, PEIICHHE HKCIIEPUMEHTAIbHBIX
3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPATOPHBIX  OTBITOB
(B3auMoOI€iCTBUE THUIPOKCHAA ATIOMUHHS C PacTBOPAMHM KHUCJIOT M IIEJIOYed, KauyeCTBEHHbIC
peakiry Ha KaTUOHBI METAJIIIOB).

Pacuérnbie 3amaun.

Pacu€rel mMaccel BelecTBa MM 00BbEMa Ta30B M0 M3BECTHOMY KOJUYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacyéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET IIPUMECH.

XuMuA 4 KU3Hb

Ponps xumuu B 00ecriedeHNH YKOJIOTHIECKOMN, SJHEPTETUUECKOM U MUIIEBON 0€30MacHOCTH,
pa3BUTUU MeAuIUHbL. [loHSATHE O HAydHBIX METOJaX ITO3HAHUS BEHIECTB M XUMUYECKHUX
peaKuum.

[IpencraBnenuss 00 OOMIMX HAyYHBIX MPUHIMIAX MPOMBIIUIEHHOTO TOJYYCHUS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHpe BEIIECTB U MAaTEpPUAIOB: BAXHEHIINE CTPOUTEIHHBIC MaTepHabl,
KOHCTPYKIITMOHHBIE MaTepHaslbl, KPackd, CTEKJIO, KepaMHKa, MaTepHaJbl JUIsl DJIEKTPOHUKH,
HaHOMaTepHaJIbl, OPTaHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XuMHST W 3I0pOBbhE YEJIOBEKA: IMpaBHWJIa HMCIOJB30BaHUS JIEKAPCTBEHHBIX IPENapaToB,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MIPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOMN KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanuzarust MeXnpeIMETHBIX CBSI3CH MpH M3YYSHUHW OOIIEeH W HEOPraHWYECKON XUMHH B
11 kyacce oCymecTBIsACTCS Yepe3 UCMOIb30BaHUE KaK OOIIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHUH, SBJISIOMUXCS CUCTEMHBIMU JJI OTAEIBHBIX IPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OO0mue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpus,
aHaJlM3,  CHUHTE3,  KilaccuuKanusi,  [EePUOAUYHOCTb,  HAOJIOAEHHE,  DKCIIEPHUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBIICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEWTPOH, WOH, U30TOI,
PaZMo0aKTUBHOCTh, MOJIEKYJa, SHEPreTUYECKUil YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BEIeCTBa, (U3NYECKHE BEJIMYUHBI U €IMHULIBI X U3MEPEHHUSI, CKOPOCTb.

buonorusi: kierka, opraHu3M, SKOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEIIECTB B OpPraHu3Me.

I'eorpadust: MuHEpasbl, FOpHbIE TOPO/IbI, MOJIE3HBIE HCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

TexHonorus: XUMUYECKas MIPOMBILIJIEHHOCTb, METaJUTyprHs, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUajioB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHH.



[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpPeOOBaHHUS K pE3yJIbTaTaM OCBOCHHUS OOYJarOITUMHUCS
IIpOrpaMM cpejHero omiero oopazoBaHusi (JINYHOCTHBIM, METAPEIMETHBIM U NPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AEATEIBLHOCTHBIM IOJIXOJAOM B CTPYKTYpE JIMYHOCTHBIX
pe3yJIbTaTOB OCBOEGHHS NpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeaHero oouiero oOpazoBaHus
BBIJICJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKOU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIIBHOCTH U CAMOOIIPEJIENIEHHUIO;

HaJIMuMe MOTHUBALIMM K 00YUEHHIO;

L[eJIeHaNpaBJIeHHOE PAa3BUTHE BHYTPEHHUX YOEKICHHI JIMYHOCTU HA OCHOBE KIIFOUEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICIIOBBIMH ~ YCTAHOBKAMM, MPHUCYIIMMH IIEJIOCTHOM CHCTEME XHUMHYECKOIrO
o0pazoBaHUs;

HaJM4yue TMPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUs INpeaMeTa «XHMHsS» JIOCTUraloTCs B €IUHCTBE
yu4eOHOM M BOCHMTATENIBHOW JEATENBHOCTM B COOTBETCTBUM C T'yMAHUCTHUYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUIICKOTro
IPaXXJaHCKOro OOIIecTBa, NPUHATHIMH B OOILNECTBE HOPMaMU U TpPaBUIAMHU IIOBEJCHH,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CaMOIIO3HAHUS, CAMOPA3BUTUSA U HPABCTBEHHOI'O CTAHOBJIICHMS
JIMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaroluxcs [0 pealu3aluu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUSA:

0CO3HaHMS 00YYaIOIIMMUCSA CBOMX KOHCTUTYLIMOHHBIX ITPaB U 00sA3aHHOCTEH, yBaKeHUS K
3aKOHY U NPaBOINOPAIKY;

NIPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTU K COBMECTHOW TBOPYECKOW IEATENLHOCTH IIPU CO3JIaHUU y4eOHBIX IPOEKTOB,
peleHnH y4yeOHBIX U IM03HABATEIbHbBIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCTIEPUMEHTOB;

CMOCOOHOCTH IOHUMATh U PUHUMATh MOTHBBI, HAMEPEHHUS, JIOTHKY U apryMEHThI JPYTruX
IIPU aHAJIM3€ PA3JIMYHBIX BUJIOB YUEOHOH 1A TENBHOCTH;

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAyYHOMY HAacCJIEJUI0 OTEUECTBEHHOU
XUMUHY;

YBaKEHHsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M IMPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIMBBIX 3KCIIEPUMEHTANIBHBIX TOMCKOB, TOCTOSIHHOTO TPYy/1a YYEHBIX U IPAKTUKOB;



WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
MH(OPMALIUU O TEPEIOBBIX JOCTHKCHHUSIX COBPEMEHHOW OTCUECTBEHHON XHMHH,

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYECKOTO MMOBEACHHUS,

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

TOTOBHOCTH OIICHMBATh CBOE TOBEICHHWE W TIOCTYIIKM CBOHMX TOBapHINEH C IMO3HINN
HPABCTBEHHBIX U IMPABOBBIX HOPM U OCO3HAHUE TIOCIICICTBUI ITHX MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

MMOHUMAaHMs ILIEHHOCTEM 3J0poBOT0 M Oe30omacHoro obpas3a JKHU3HM, HEO0OXOJUMOCTU
OTBETCTBEHHOTO OTHOIIICHUS K COOCTBEHHOMY (PM3UUYECKOMY U TICHXUYECKOMY 37I0POBBIO;

coOJIo/IeHUs TPaBWJI OE30MacCHOTO OOpaIleHus C BEIIECTBAMU B OBITY, IMOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 37I0POBBIO U HKHU3HH JIFOJICH;

OCO3HAHUS TOCIICJICTBUH M HENPHUATHS BPECIHBIX MPHUBBIYCK (YHOTPEOJICHUS AIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOM M IPYTUX BUJIAX JICATEITHBHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YyYacTHE€ B PEIICHUH MPaKTUUYECKUX 3aJad COLMAIbHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

MHTEpeca K MPaKTUYECKOMY M3YYEHHIO0 MpodeccHil pa3lInyHOro pojia, B TOM YHCIIEe Ha
OCHOBE IPUMEHEHUS IPEIMETHBIX 3HAHUH 110 XUMUH;

YBa)KEHHUS K TPYIy, JIOASIM TPYJa U pe3ylibTaTtaM TPYIO0BOH eATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyayuieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
HMHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTPEOHOCTEH 0011eCTBa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

9KOJIOTHYECKHU 11eJIeCO00Pa3HOro OTHOIIECHUS K MPUPOJIE, KaK UCTOUHUKY CYIIECTBOBAHUS
JKM3HH Ha 3emIie;

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE PUPOTHON U COLIMAIIBHOM CPEJIbl;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpPEJ OKPYXKAarollel HmpUpOJHON cpene,
YMEHHSI TPOTHO3MPOBATH HEOJIArONpUSATHBIE SKOJIOTHMYECKUE MOCIHEACTBUS MPeaNPUHUMAEMbIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JEeSITeNFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIbHON, KOMMYHUKATUBHON U COLIMATILHON MPAKTUKE, CIIOCOOHOCTH U YMEHHUS aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BUTHUS HAYKH U OOIIECTBEHHOW MPAKTUKU;



MOHMMAaHUS CHeUM(UKA XUMHHM KaKk HayKH, OCO3HaHus €€ ponu B (HOPMUPOBAHUU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTU XUMHUM JJIs COBPEMEHHON LUBUIM3ALUU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOM M HKOJIOTMYECKON 0e30MacHOCTH, B Pa3BUTHM MEAWLIMHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TIPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJyYaeMble 3HAHUS AJIs
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO HCIOIb30BaTh XUMHUECKUE 3HAHUS JIJIsl PEeLIEHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U UCCIIEIOBATEIBCKON AEITENBHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY 0O0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
aKTUBHOMY TMIOJYYEHHUIO HOBBIX 3HAaHMM 1O XUMHHM B COOTBETCTBHM C JKM3HEHHBIMU
MOTPEOHOCTSAMU;

WHTEpeca K OCOOEHHOCTSM Tpyda B pa3audHbIX cdepax npodeccrHoHaTbHON
JESITEIIHOCTH.

METAIIPEIMETHBIE PE3YJIbTATbBI

MeranpeaMeTHBIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHUS» Ha YPOBHE
cpenHero oOmiero oopa3oBaHus BKIIFOYAIOT:

3HAYMMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OOYYAIOMIUXCS MEXKIUCIUIUIMHAPHBIC
(MexTpeIMeTHBIC) OOIeHayYHbIC TIOHATHS, OTPAKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHHUE, MPOLIECC, CUCTEMa, HAyYHBIH (PaKT, MPUHIUII, THIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOCHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHe);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
peryinaTuBHble), obecreynBaroniye QopMupoBaHHEe (QYHKIMOHAIBHOH T'PAMOTHOCTH H
COILIMANIFHOM KOMIIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOyYaloOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS M YHHBEpcajbHble Yy4eOHbIE ACWCTBHUS B IO3HABATEIHHOU U
COI[MAIbHON MPAKTHUKE.

MertanpeaMeTHble pe3yabTaThl OTPAXKAIOT OBIAJACHHE YHHUBEPCAIbHBIMU YU4eOHBIMU
MM03HABATEIbHBIMH, KOMMYHUKATUBHBIMU U PETYIATUBHBIMU JICUCTBUSMU.

OBJajieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEJIbHBIMH 1€HiCTBUAMM:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh U aAKTYyaJU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpuBarth;

ONpeNeNsaTh LeNUu JeATEeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHUS,
COOTHOCHUTD PE3YJIbTATHI ACSITEIBHOCTU C MOCTABICHHBIMU LIEJISIMH;



WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHH W YCTaHABIMBATh WX B3aWMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIINE OHSTHS IS 00BSICHEHUS OTJCIIBHBIX (DAKTOB U SIBJICHHIA,

BBIOMPATh OCHOBAHUS M KPUTEPHH TSI KIIACCU(UKALIUY BEIIECTB U XUMHUYECKUX PEaKIIN;

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH WM IPOTUBOPEUYHS B PACCMATPUBAEMBIX SIBJICHHUSX, (POPMYITHPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, TIPe0OpPa30BBIBATH MOJICIBHBIC MPEICTABICHUS — XUMUYECKHIA 3HAK (CMMBOJI) 3JIEMEHTA,
XUMHYeCKass (opMysia, YpPaBHCHHE XHMHUYECKOW pEakIuu — TMPH PEIICHHd YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX MIPU3HAKOB U3y4aeMbIX BEIIECTB H XUMHUYCCKUX PEAKIIHH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO MTO3HAHUS BEIIESCTB U XUMHUICCKUX PEAKIIHIA,

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIBHO C(HOPMYJTMPOBAaHHBIE BOIIPOCHI B KaueCTBE MHCTPYMEHTA MO3HAHUS U OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMILHOCTH BBICKA3bIBAEMBIX CYXJICHU;

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
AKCIEPUMEHTOB, COBEPILICHCTBOBATh YMEHMs HAOIIOAAaTh 3a XOJIOM IpOIecca, CaMOCTOSTEIbHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

MpuoOpeTaTh OMBIT YYCHUYECKOW WCCIEeIOBATEIHCKOM W TPOEKTHOW JCSITEIBHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOO0B MTO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XUMHYECKOIO COJEpXKaHHUs, CHOpaBOYHbIe MocoOus, pecypcel HHTepHeta),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTABICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMynupoBaTh 3ampoCchl U MPUMEHSTHh pa3IUYHbIE METOJbl IMpPHU IMOUCKE U OTOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BAHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMANBHYIO (hOpPMY IpencTaBiIeHHs] HHPOPMAIHH (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATH CBOU TMPEAJIOKEHUS OTHOCHTEIHHO BBIMIOJHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYIIaTh C IPE3EHTALMEN PEe3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
OKCIEPUMEHTA, IPAKTUYECKOW padOThl IO HCCIEJOBAaHUIO CBOMCTB H3yYaeMbIX BEILECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHSMHU.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IIJIAHUPOBATh U OCYILECTBISATH CBOIO MO3HABATEIbHYIO AEATEIbHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CIIOCOO MX PEIIeHUs ¢ YUETOM MOJTYYCHHUS! HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBIISITh CAMOKOHTPOJIb CBOEW JEATEIIBHOCTM HAa OCHOBE CaMOAHAIM3a U
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIbTATbBI

10 KJTIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUS Kypca «OpraHnyeckas XUMHUsD OTPaXKaloT:

c(hOpMUPOBAHHOCTh TMPEJCTABICHUA O XUMHUYECKOW COCTABJISIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpaA, POJIM XHMHUU B TO3HAHUU SIBJICHUH NPUPOJBI, B (HOPMUPOBAHUU
MBIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ady M DSKOJOTMYECKH OOOCHOBAaHHOTO OTHOIIEHHS K CBOEMY
3JI0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIEKTPOHHAsi 000JI04YKa aTroma, MOJIEKYJia, BaJIECHTHOCTb,
ANIEKTPOOTPHUIATENILHOCTh, XHMHYECKasi CBA3b, CTPYKTypHass Qopmyna (pa3BépHyras u
COKpalméHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YIIEpOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPO/IbI, KUCIOPOA U a30TCOJEpKalIUe COCTUHEHHS, MOHOMEp, MOJUMEpP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOCHUS OPraHUUYECKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHUSA, JIeXKalllie B OCHOBE MOHHUMAaHHS
MPUYUHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAKTOJIOTHYECKHE CBEACHUS O CBOICTBAX,
COCTaBe, MOJy4YeHUH 1 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
U IPAKTHYECKOH IeATeIbHOCTH YeJIOBEKa,

c(hOpMUPOBAHHOCTh YMEHHI BBISBIISATH XapaKTEPHbIE MPU3HAKU MOHATUH, YCTAHABIMBATh
MX B3aMMOCBS3b, HCIIOJB30BaTh COOTBETCTBYIOLIME MOHATHS P OITUCAHUU COCTaBa, CTPOEHUS U
MpeBpaIIeHUN OPraHUYEeCKUX COCTUHEHUN;

chOpPMUPOBAHHOCTh YMEHUU HMCMHOIB30BATh XMMHUECKYI0 CHUMBOJUKY IJISI COCTaBICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOM, COKpaIEHHON) (pOpMyIl OpraHMUeCKUX BEIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTAaBIMBATh MOJEIHM MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALIMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIMBAThH MPUHAATIEKHOCTh U3YYCHHBIX OPraHUYECKUX
BEIIECTB MO HMX COCTaBy U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpYIIe COSAUMHEHUN
(yrneBoAoponibl, KHCIOPOJ M  a30TCOAEpXAIIMEe COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC



COCIMHEHMS), J1aBaTh UM Ha3BaHus 1o cucremarudyeckod Homenkiatype (IUPAC), a Taxxke
MPUBOJIUTh TPUBUATBHBIC HA3BAHUS OTACIBHBIX OPraHUYECKHX BEIIECTB (ITHIICH, MPOTIHIICH,
alleTUIICH, STHJICHIJMKOJb, TIHLUEpUH, (eHod, (GopManbAeru, areTaibIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsl KUCJIOTa, CTEApPUHOBAsl KUCIOTA, TIIOKO03a, (PyKTO3a,
KpaxMmaj, IeJUII0JI03a, TJIUIIH);

C(OPMHUPOBAHHOCTh YMEHHUSI ONPEACTATh BHJIBl XUMHUYECKOW CBSI3M B OPraHUYECKUX
COCTMHEHUSX (OJMHAPHBIC U KPATHBIC);

Cc(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHSATH MOJOXCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa st 00bsSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb COCTaB, CTPOECHHE, (PUIUYECKHE U
XMMHMUYECKHE CBOWCTBA TUITUYHBIX MPEACTABUTENEH Pa3IMUHbIX KJIaCCOB OPraHMYECKUX BEIIECTB
(meTaH, 9TaH, ATWIEH, MNPONWIEH, aleTwieH, Oyranuen-1,3, merunoOyraauen-1,3, OeH3zo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj0o3a, aMMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBAThH
TCHETHUYECKYIO CBSI3b MKy HUMH yYPaBHEHUSMH COOTBETCTBYIOIIUX XHMHUYCCKHUX DPEAKIHHA C
HCIO0JIb30BAHUEM CTPYKTYPHBIX POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HCTOYHUKU YIJIEBOJIOPOJHOTO CBIPbS
(HeTb, MPUPOMHBIA Ta3, Yroiib), CHOCOOBI HMX MEpPepadOTKH U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

c(OPMHUPOBAHHOCTh YMEHUH MPOBOJIUTH BBIUUCICHUS [0 XHUMHYECKAM YpaBHEHUSAM
(Maccbl, 00b€Ma, KOJIMYECTBA MCXOJHOTO BEIIECTBA WM MPOAYKTa PEAKIHUU IO U3BECTHHIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB pEaKun);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUN 00 OCHOBHBIX METOJaX HAy4YHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU TMpPH M3YYEHHHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICTUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XMUMHWYECKUE 3HAHUSA JUI IPUHATHS PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIOAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHI IJIAHUPOBATh M BBIMOJHATh XUMHYECKUNH HKCHEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJTYUYCHHE STUJICHA M U3Y4EHHUE €ro
CBOMCTB, KayeCTBEHHbIC pEAKIMH OPraHMYECKUX BEIIECTB, JIeHATypauus OCIKOB MpHU
HarpeBaHuH, [[BETHbIC PEaKIMU OEITKOB) B COOTBETCTBUU C MpPaBWJIaAMU TEXHUKH 0€30MaCHOCTU
npu oOpallleHny ¢ BelleCTBaMU U J1a0OpaTOPHBIM OO0OpYIOBAaHUEM, MPEACTABISTh PE3YIbTAThI
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

chOpPMUPOBAHHOCTh YMEHHUN KPUTHYECKH aHAIM3HPOBATh XUMHYECKYI0 HH(POpPMAIHUIO,
MOJIy4aeMyI0 M3 Pa3HbIX HICTOYHUKOB (CpeICTBa MaccoBOM nH(popMaIiu, IHTEpHET U IPYTHX);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
NOBEJICHUsI B OBITY W TPYJOBOM JEATEJBHOCTH B IENSAX COXPAHEHHS CBOETO 3JI0POBbS U
OKpY’Kalolllel MPUPOIHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JEHCTBUS HA YKUBHIE OPTraHU3MBI
OTpe/IeNIEHHBIX OPraHMYECKUX BEIIeCTB, MOHMMAas cMbica mokaszarens [I/IK, mosicHaTh Ha
MpuUMepax CrocoObl YMEHBIICHHs] ¥ TPEJOTBPAIICHUS X BPEIHOTO BO3JCHCTBUS Ha OpraHU3M
YEJI0BEKA;



JUIsL OOYy4YaloIIMXCsl ¢ OrpaHMYEHHBIMH BO3MOXHOCTSIMU 370POBbS: YMEHHUE MPHUMEHSTh
3HaHUS 00 OCHOBHBIX JIOCTYITHBIX METO/IaX TO3HAHUS BEIIECTB U XUMUYECKUX SBJICHUI;

IUISL CIeNbIX U CIA0OBUIAIMX OOYYaIOIIMXCSA: YMEHHME HCIOJIb30BaTh pPelbe(dhHO-
TOUYEUHYIO cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

[IpeameTrHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuyecKas XUMUs»
OTPaXKAIOT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XWMHUYCCKOW COCTABJISIOMICH ©CTECTBEHHO-
Hay4YHOW KapTUHBI MHpA, POJU XMMHUU B TO3HAHUU SIBJICHUW TpHUPOABI, B (HOPMHPOBAHUU
MBIIIUICHUSI U KYJIbTYPhl JIUYHOCTH, €€ (YHKIIMOHAJIBHOW T'PaMOTHOCTH, HEOOXOIUMOMW st
pelieHus: TMPaKTUYeCKUX 3a/ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHWUW, KOTOpas BKIOYAET: OCHOBOIIOJIArAONINE
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTPOHHBIC OpPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCJICHUs, XUMHUYECKass CBs3b (KOBAJICHTHAs, WOHHAS, MeTaJuIM4ecKas, BOJOPOJHAs),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYCCKAS NUCCOIUAINS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMUYECKOW  peaklny, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Auccoluanuu, nepuonnueckuii 3axkoH JI. WM. MenneneeBa, 3akoH
COXpAaHEHUs MAaCChl BEIECTB, 3aKOH COXPAHCHMS M MPEBPAIICHUS SHEPrUHU MPU XUMHYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJIMYECKHH S3BIK XHUMHH, MHUPOBO33PCHUYECKHE 3HAHMS,
JIeKallMe B OCHOBE MMOHUMAHUS NPUYMHHOCTH M CUCTEMHOCTHM XHUMHUYECKHX SIBJICHUH,
(haKTOJIOTHYECKHE CBENICHUS O CBOMCTBAaX, COCTaBe, MOJYyYCHUU U O€30MacHOM HMCIOJb30BaHUHU
BOKHEHUIIINX HEOPTaHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JACSITCIBHOCTH YEIOBEKA,;

c(hOopMUPOBAaHHOCTh YMEHUH BBISABIIATH XapaKTEPHBIC MPU3HAKU MOHSATUH, YCTaHABIIUBATh
HUX B3aMMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOIIME MOHSATHS MPU ONMHCAHUU HEOPTraHUYECKHUX
BEIIECTB U MX MPEBPAILICHUN;

c(hOpMUPOBAHHOCTh YMEHHH HCIIOJIb30BaTh XMMHUYECKYIO CHUMBOJIMKY JUISI COCTaBIICHUS
dbopMya BEHIECTB W YpPaBHCHUH XUMHYECKHX pEaKIUi, CHUCTEMaTHYECKYyl0 HOMEHKJIATYPY
(IUPAC) u TpuBHManpHble Ha3BaHUS OTIEIbHBIX HEOPraHWYECKUX BEIIeCTB (yrapHbli ras,
VIJIEKUCIBIA Ta3, aMMUaK, raméHasi U3BECTb, HEraul€éHas W3BECTh, MUThEBAs cOJa, NMUPUT U
Apyrue);

chOpMUPOBAHHOCTh YMEHHI ONpPEAETATh BAJICHTHOCTh U CTEIIEHb OKUCICHHS] XUMUYECKIX
AJIEMEHTOB B COSMHEHUSAX PA3IMYHOTO COCTABAa, BUJI XUMUYECKON CBSI3M (KOBAJICHTHASI, HOHHAS,
MeTaJin4yeckasi, BOJOPOJHAS) B COCAUHEHUSIX, TUI KPUCTAIITUYECKONW PEHIETKH KOHKPETHOTO
BelecTBa (ATOMHAs, MOJEKYIspHas, WOHHAs, MeTaJUIMYecKas), XapaKTep Cpeabl B BOIHBIX
pacTBOpax HEOPraHMUECKUX COCANHEHUI;

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpymIe CoelnHEeHUH (MPOCThIe BEIIeCTBa — METAILJIBI U
HEMETaJIIbl, OKCU/IbI, OCHOBAHHUSI, KUCTIOThI, aM(OTEPHBIE TUAPOKCHUIBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenpieneeBa W JEeMOHCTPHUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTEIBHYIO W
MPOTHOCTUYECKYIO (PYHKIINU;



cOPMHUPOBAHHOCTh YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTAINY, «IHEPreTUUYCCKHUEC
YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB XHMHUYECKHX OJJIEMEHTOB U HX
COEMHEHUH MO NepuojaM u rpynnam [leproanyeckoil cucTeMbl XUMHYECKUX 3iieMeHToB 1. U.
MenneneeBa;

C(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATH CYIIECTBOBAaHUE
FEHETUYECKON CBA3M MEXJy HEOPraHM4YeCKMMM BEIIECTBAMU C IIOMOIIbIO YpaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DULMPOBATh XMMHMUYECKUE PEAKIHMU IO Pa3IUYHBIM
MpU3HakaM (YMCIy U COCTaBy pEarupyrollMX BElIEeCTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peakli, Y4aCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHMYECKUX BEIIECTB, pACMO3HABaTh OMBITHBIM IMYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

c(OpMUPOBAHHOCTh YMEHHUI pacKphIBaTh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT
pasnuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHemHero Bo3aeiicTBus (npuniui Jle [IlaTensbe);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOILECCHl, JIEKaIlUe B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YE€HUsI CEPHOM KHUCIOTHI, aMMMAaKa, a TaKKe CPOPMHPOBAHHOCTh
IpeJCcTaBIeHUH 00 OOIMMX HAyYHBIX NPUHLIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAaHUEM IOHATHS
«MaccoBas JI0JIs BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUWH Tra30B IPU XUMHYECKHUX
peakumsax, Macchl BelecTBAa WM 00bEMA Ta30B M0 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJIHOTO M3 YYaCTBYIOLIMX B pEakIMM BEIIECTB, TEIUIOBOro 3¢ddekra peaknuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH COONIONATh IpaBUia MOJIB30BAaHUS XMMUYECKON MOCYI0N U
1a00paTOpHBIM 000PYIOBAaHUEM, a TAKXKE MpaBUia OOPALIEHUs C BEIIECTBAMU B COOTBETCTBUM C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHue NEepOKCHJAa BOJAOPOJA B MPHUCYTCTBUM KaTajlnd3aropa, OIpEAETCHUEe Cpejibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peakiMM HMOHHOTO OOMEHa, KadeCTBEHHbIE pEeakIUh Ha
cynbdar-, kapOoHAT- U XJIOPHJ-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE SKCIEePUMEHTATbHbIX
3ajay mo TteMaM «Metamub» M «HemeTtamib») B COOTBETCTBUM C MpaBWIAMH TEXHUKHU
0€30MacHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJaOOpaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBATH BHIBOABI HA OCHOBE ITUX PE3YJIbTATOB;



C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
MIOJIyYaEMYI0 M3 pa3HbIX HCTOYHHUKOB (CpeICTBAa MaccOBOMl KOMMyHMKaluu, VHTepHET u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHHUH COOJIOAATh MpaBHJa SKOJOTUYECKH IIeJIecCO00pa3HOro
MOBEACHHUA B OBITY U TPYIOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell MPUPOJHOM cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpeeNEHHBIX BEUIECTB, MOHUMAas cMblca nokazarens IIJIK, moscHATe Ha mpuMepax crocoOsbl
YMEHBILIEHUS U IPEIOTBPALIEHUS UX BPEIHOTO BO3IECHCTBUS HA OPTaHU3M YEJIOBEKA;

JUIsl OOYyYaloOIIMXCsl ¢ OrPAaHMYEHHBIMH BO3MOXHOCTSIMH 370POBBS: YMEHHUE IMPHUMEHSTH
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AAX MO3HAHUS BEIECTB U XUMUUECKUX SIBJICHMUIA;

JUISL  CIIENBIX W CJIA0OBUIAIIMX OOYYaIOIIMXCA: YMEHHE HCIOJIb30BaTh pelbedHOo-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyil.



TEMATHUYECKOE IINIAHUPOBAHUE

(C YueToM NPUMEHCHUSA 060py}10BaHI/Iﬂ HEeHTpa 06pa3OBaHI/Iﬂ eCTeCTBeHHO-Hay‘lHOﬁ M TEXHOJIOTH4YeCKOoii HaﬂpaBJ’leHHOCTeﬁ «Touka

pocTta»)
10 KIIACC
KosmmuecTBo yacos 1eKTPOHHBIe O0opynoBan
HaumeHoBaHue pa3aeioB u (ungposrbie) ue llenTpa
Ne n/mm Konrtpoabubie | IlpakTnueckue «Touka
TeM NMPOrpaMmbl Bcero o0pa3oBaTe/IbHbI
padoThI padoThI & pecypenI pocTa»
Paspnen 1. Teopernyeckue 0CHOBBI OPraHMYeCKOM XMMHHU
https://resh.edu.ru/
[IpenmeTt oprannydeckoi https://orgchem.ru/
11 xumuu. Teopus cTpoeHus 3 0 0 DNEKTPOHHBIH JlaTunk
OPraHMYeCKUX COCTMHEHUN A. y4eOHHK TeMIepaTypbl
M. bytneposa OpraHn4yecKon
XUMUU
Hroro no pazgeny 3
Pa3znen 2. YrieBoaopoanbl
https://orgchem.ru/
DNeKTPOHHBIN
51 [IpenenbHble yraeBoa0poabl 5 0 0 yaeGHHK
— aJIKaHbl .
OpraHu4yecKon
XUMHUHU
Henpenenbabie https://orgchem.ru/
2.2 YIJII€BOJIOPOBI: AIKEHBI, 6 0 2 ONEKTPOHHBIN
AJKaJNEHBbI, ATTKUHbI yUeOHUK



https://resh.edu.ru/
https://orgchem.ru/
https://orgchem.ru/
https://orgchem.ru/

OPraHUu4YeCcKOu
XUMHUHU

https://orgchem.ru/

ONEeKTPOHHBIN
53 ApomaTuieckue 5 yIeBHHK
YHICBOROPOAH OpraHn4ecKon
XUMHU
https://orgchem.ru/
[IpupoHbIE HCTOYHHUKHU ONEeKTPOHHBIN
24 YTJIE€BOAOPOJIOB U UX 3 yu4eOHUK
nepepaboTka OpraHu4yecKon
XUMHA
Hroro mo pazueny 13

Pa3znen 3. Kucaopoacoaepsxamme oprannyeckue coeIuHeHus

3.1 Cruptel. DeHon

https://orgchem.ru/
DJIEeKTPOHHBIN
y4eOHHK
OpraHu4ecKou
XUMHH

3.9 Anwsaerunsl. KapooHOBBIE
' KUCJIOTHI. Cl0XHBIE 3PpHUpbI

https://orgchem.ru/
DNeKTPOHHBIN

yueOHUK
OpraHu4ecKou
XUMHH

Haruunku pH
u
AJEKTPOIIPOB
OJHOCTH

3.3 VraeBoanl

https://orgchem.ru/
ONEKTPOHHBIN
yueOHUK
OPraHNuYeCcKOu



https://orgchem.ru/
https://orgchem.ru/
https://orgchem.ru/
https://orgchem.ru/
https://orgchem.ru/

XNMHHN

Hroro no pazneny

13

Pasnen 4. A3oTcoaep:kamme opranudeckue coeJMHEeHUs1

https://orgchem.ru/

Ang A DIeKTPOHHBIN
41 WHBI. AMUHOKUCIIOTBHI. 3 yreBHIK Taraux pH
benku N
OpraHu4yecKon
XUMHH
Hroro mo pazueny 3
Paspnen S. BoicokoMoJIeKyIsIpHbIE COeIMHEHUS
https://orgchem.ru/
I K DJIEeKTPOHHBIN
51 nactMaccel. Kayayku. 5 yreBHIK
Bosokna N
OpraHu4ecKon
XUMHH
Hroro mo pazaeny 2
OBIIEE KOJIMYECTBO YACOB I1O0 34

I[TPOTPAMME



https://orgchem.ru/
https://orgchem.ru/

11 KVIACC

KoaudecTBo 9acoB

Oo6opynoBanne
HenTpa «Touka

poctay
DJIeKTPOHHbIE
HaumeHoBaHue pa3iesioB u ungpoBbie
Ne i/ P Konrpoasubie | IlpakTHyeck (1upp )
TeM NPOrpaMmbl Bceero o0pa3oBartejibHbIE
padoThl He padoThl
pecypcbl
Pasznea 1. Teopernueckne 0OCHOBbI XMMHUM
CrpoeHue aToMOB.
N N
11 Hepnozmqecmn SO 1 3 0 0 https://resh.edu.ru/subj
. €pUOoaUYECKasi CucTemMa ect/29/ PO
XUMHUYECKnX djeMeHToB 1. 1.
Meunpeneena
19 CrpoeHue BellecTna. 4 0 0 https://resh.edu.ru/subj
' MHuoroo6pa3ue BeniecTB ect/29/ POIII
https://resh.edu.ru/subj JlaTank
1.3 XHUMHUYECKUE PEAKIIUN 6 1 1 ect/29/ POIII TeMmepaTypbl
1 13 https://resh.edu.ru/subj
TOTO IO pa3aeny ect/29/ PIII
Pa3nen 2. Heopranuveckasi Xumust
https://resh.edu.ru/subj
2.1 Metamisl 6 0 1 ect/29/ POIII
https://resh.edu.ru/subj
2.2 Hemeranmsl 9 1 1 ect/29/ PIII Hatuuku pH u



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

AIIEKTPOIIPOBO/T
HOCTH

CBs13b HEOPraHUYECKUX U

2.3

https://resh.edu.ru/subj

OPraHUYECKUX BEIIECTB ect/29/ POII
Hroro no pazneny 17
Paznen 3. Xumus u xKu3Hb
H

31 X 4 https://resh.edu.ru/subj Haretmian pH i

. MU U )KU3Hb ect/29/ POIII SJICKTPOITIPOBO

HOCTH
Hroro no pazneny 4
OBUIEE KOJIMYECTBO YACOB I10 34

I[TPOTPAMME



https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/
https://resh.edu.ru/subject/29/

IHOYPOYHOE IIVIAHUPOBAHHUE

10 KIIACC
Ne KosnuecTBo yacoB
DJIeKTPOHHbIE
1| nugposbie
Tema ypoka KonTpoubH IMpakTuyeck
/ Bcero o0pa3oBaTejibHbIE
ble padoThl ue padoThl
n pecypchl
BBoasslit nHCTpyKTax 1o T.b.
[IpenMeTt opraHndecKON XUMUH
P P ’ 1 0 0 https://myschool.edu
e€ BOBHHUKHOBEHUE, PA3BUTHE U
3HAYCHHE
Teopust ctpoeHust
OpPraHnYeCKUX COeIUHEHUN A.
P R 1 0 0 https://myschool.edu
M. BbytnepoBa, €€ OCHOBHbIE
MTOJIOXKEHHUSL.
[IpencraBnenue o
KJIacCU(UKAIUU OPTraHUYECKUX
BemiecTB. Homenkiarypa
P 1 0 0 https://myschool.edu
(cucremaTuyeckas) u
TpUBUATbHBIC HA3BAHUS
OpPraHMYECKUX BEIIECTB
AJKaHBI: COCTaB U CTPOCHUE
. P ’ 1 0 0 https://myschool.edu
TOMOJIOTUYECKHUU Pl
MeraH u 3TaH — npocTenlne
P 1 0 0 https://myschool.edu
MIPE/ICTAaBUTENH aJTKaHOB
AJKEeHBI: COCTaB U CTPOCHHUE, 1 0 0 https://myschool.edu



https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/

CBOICTBA

OTUJEH U IPOIUIEH —
IIPOCTEMIINE NTPEACTABUTEIN
AJIKCHOB

https://myschool.edu

[Ipaktuyeckas padora Ne 1.
«ITonyuyenue sTriIeHa U
W3yYEHHE €r0 CBOMCTB)

Anxanuensl. byraguen-1,3 u
MetuinOyraguen-1,3. [lonyuenue
CUHTETHYECKOTO KayyyKa U
PE3UHBI

https://myschool.edu

10

AJIKUHBI: cOCTaB U 0COOEHHOCTH
CTPOEHUSI, TOMOJIOTUYECKU I
pAan. ALEeTUIEH — MPOCTEHIINI
MPEACTaBUTEh ATKUHOB

https://myschool.edu

11

Brruncnenus no ypaBHEHUIO
XUMHUYECKON peaKinu

https://myschool.edu

12

ApeHbl: 6EH30J1 ¥ TOTYOJL.
TokcM4HOCTH apeHOB

https://myschool.edu

13

I'eneTuueckas cBSI3b
yIIEBOIOPOIOB,
MPUHAUICKANTUX K PA3TUIHBIM
Kjaccam

https://myschool.edu

14

[TpupoiHBIE HICTOUHUKHU
YTJI€BOJOPOIOB: IPUPOIHBIN ra3
U TIONTyTHBIE HE(PTSAHBIE Ta3bl,
He(Tb U IPOAYKTHI €€
nepepadoTKu

https://myschool.edu



https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/

Oo6o0maromuii ypok 1o Teme

5 " https://myschool.edu
YrneBo1opo bl

KoHTpombHan pa6ora mo https://mV§chooI.edu

16 paszieny <V IIEBOIOpOH https://onlinetestpad.

com/

[IpenenvHbIE OTHOATOMHBIE

17 | cnupThl: METAHOJ U ATAHOJ. https://myschool.edu/
Bopoponnas cBs3b

18 Muzoroatosibie CrHpTb: https://myschool.edu/
STUJICHTJIMKOJb U TJIUIEPUH
DeHOJI: CTPOEHUE MOJIEKYIIBI,

19 | ¢usnyeckne u XUMHUECKHUE https://myschool.edu/
CBOWCTBA, IPUMEHEHNE

20 AJTbRCTHIBL: QOPMATLICTH 1 https://myschool.edu/
areTanbaerug. Auetod
OAHOOCHOBHBIE MpeeTbHbIE

21 | xapOOHOBBIE KHCIIOTHI: https://myschool.edu/
MypaBbUHAS U YKCYCHAast
[TpakTrueckas padota Ne 2.

22 | «CpoiicTBa pacTBOpa YKCYCHOM https://myschool.edu/
KHCTIOTBI»
CreapuHOBas U OJIEMHOBAS

23 | KHUCIOTHI, KaK IPEJICTAaBUTEIIN https://myschool.edu/
BBICIIMX KapOOHOBBIX KHCIIOT
Mpi1a Kak COJIA BBICIIUX

24 | xapOOHOBBIX KUCIIOT, UX https://myschool.edu/
MOIOLIEE JEHCTBUE

25 | CnosxxHble 3HPBI KaK https://myschool.edu/



https://myschool.edu/
https://myschool.edu/
https://onlinetestpad.com/
https://onlinetestpad.com/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/

MIPOU3BO/IHBIE KAPOOHOBBIX
KUCJHOT. ['UAPOJIN3 CI0KHBIX

3pupoB

JKupsl: runponns, IpuMeHEeHHE,

26 https://myschool.edu/
OHMOJIOTHYeCcKast POJIb KUPOB
VrieBoasl: cocTas,
KiIaccudukanust. BaxxHelmue
27 ¢ https://myschool.edu/
MPEACTaBUTENH: TIIIOK03a,
dbpykTo3a, caxapo3a
Kpaxmai 1 memmrono3a Kak
28 P https://myschool.edu/
MIPUPO/THBIC TIOJHMEPBI
KonTpossnas pabora no
pasnen https://myschool.edu/
29 Y https://onlinetestpad.
«Kucnopoacoaepxarine com/
OpraHUYECKUE COCTUHEHUSDY
30 | AMWHBL: METWJIAMHUH ¥ aHWINH https://myschool.edu/
AMWHOKHCJIIOTHI KaK
amdOoTeEpPHBIE OPraHUYECKUE
31 (orep p https://myschool.edu/
COEIMHEHMS, NX OMOJIOTUYECKOE
3gayeHue. [lenTuael
benku xak mpupoaHbIe
32 | BBICOKOMOJICKYIJISIPHBIC https://myschool.edu/
COEIMHEHUSI
OCHOBHBIE TTOHATUSA XUMUH
33 | BBICOKOMOJIEKYISIPHBIX https://myschool.edu/
COeqUHEHUN
OCHOBHBIE METOABLI CHHTE3A
34 a https://myschool.edu/

BBICOKOMOJICKYJIAPHBIX



https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://onlinetestpad.com/
https://onlinetestpad.com/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/

coequHeHui. [ImacTMaccel,

Kay4yKH, BOJIOKHA

OBIIEE KOJIMYECTBO YACOB
I10 [TPOT'PAMME

34




11 KVIACC

Ne
n/n

Tema ypoka

KoaudecTBo 4acoB

Bceer Kountpoabsn
0 ble padoThI

IIpakTHYeck
ue padoTsl

DJIEeKTPOHHbIE
nugposbie
o0pa3oBaTe/ibHbIE

pecypchbl

XUMHUYECKUH DJIEMEHT. ATOM. DJIEKTPOHHAS
KOH(UTyparus aToMOB

https://myschool.edu

[Tepuonnueckuii 3akoH u [lepuoanueckas
cucTeMa XuMHYeCcKuX 3yemenToB JI. W.
MenneneeBa, X CBSI3b C COBPEMEHHOM
TEOPHUEN CTPOEHUSI AaTOMOB

https://myschool.edu

3aKOHOMEPHOCTH U3MEHEHHS CBOMCTB
XUMHUYECKUX DJIEMEHTOB U UX COEIUHEHHUH 10
rpynmnaM v rnepuojaaM. 3HaueHUe
MEPUOANIECKOTO 3aKOHA U CHCTEMBI
xuMuueckux 3aeMmenToB .M. Meneneena B
Pa3BUTHUU HAYKH

https://myschool.edu

4-5

Crpoenue BelecTBa. XUMUYECKAs! CBSI3b, €€
BH/IbI; MEXaHU3MbI 00pa30BaHUsl KOBAaJCHTHOM
cBs3u. BonmopoiHas cBs3b

https://myschool.edu

BajeHTHOCTB. DJIEKTPOOTPHUIIATEIIEHOCTb.
Crenenp okucieHus. Bemectra
MOJICKYJISIPHOTO U HEMOJICKYJISIPHOTO
CTPOCHUS

https://myschool.edu

Ilonstue o AUCTICPCHBIX CUCTEMAX. HctunHbIe
" KOJUIOUJHBIC paCTBOPHI. MaccoBas g0t
BCIICCTBA B paCTBOPC

https://myschool.edu



https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/

Knaccugukanus 1 HOMEHKIaTypa
HEOpPraHWYECKUX coeMHeHn. [ eneTnueckas
CBSI3b HEOPraHWYECKHUX BELECTB, Pa3JINYHBIX
KJIaCCOB

https://myschool.edu

Knaccugukamms XuMHYECKUX peakunui B
HEOPraHMYECKOU U OPraHUYECKON XUMUHU.
3aKOH COXpPaHEHHUsI MacChl BELIECTB; 3aKOH
COXpaHEHUs U IIPEBPALLCHNS SHEPTUU IIPH
XUMHUYECKUX PEAKIUAX

https://myschool.edu

10

Ckopoctb peakiuu. OOpaTrMble peakiuu.
XUMHYECKOE PaBHOBECUE

https://myschool.edu

11

[IpakTuueckas padora Ne 1. «Biausaue
pa3IMYHbIX (PAaKTOPOB HA CKOPOCTh
XUMHUYECKON PEaKIIUN»

https://myschool.edu

12

DnekTpoauTuyeckas gucconuanus. [lonarue o
BOJIOpOoHOM Moka3zatene (pH) pactBopa.
Peakiiun nonHoro oomeHna. ['maposms
OPraHUYECKUX M HEOPTaHUYECKUX BEIICCTB

https://myschool.edu

13

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIHH.
[TonsiTre 06 31eKTpoIM3€e pacIuIaBoOB U
pacTBOpOB coneit

https://myschool.edu

14

KonTponsHas pabota no pazzaeny
«TeopeTrnyeckre OCHOBBI XUMUM»

https://myschool.edu
https://onlinetestpa
d.com/

15

Mertanisl, ux noyoxkenue B [lepuoanueckoit
cUCTeMe XMMHUYecKux >nemMeHToB /1. M.
MenieneeBa 1 0COOEHHOCTH CTPOCHUS
aTomoB. OOmue puznveckre cBONCTBa
METaJJIOB

https://myschool.edu



https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://onlinetestpad.com/
https://onlinetestpad.com/
https://myschool.edu/

CrinaBel METaLIOB. DJIEKTPOXUMUYECKUH AL

16 . https://myschool.edu
HaMPsDKCHUN METAIIJIOB
XUMHYEeCKHE CBOMCTBA BAXKHEHIITNX METAJJIOB

17 (HaTpUii, KM, KAJIBIINA, MarHUH, https://myschool.edu
AIIOMHHMI) U UX COETMHEHUI
XUMHYeCKHe CBOMCTBA XpOMa, MEIHU U BX

18 . pOM, https://myschool.edu
COEMHEHN
XUMHYECKHE CBOMCTBA IUHKA, JKeJle3a U UX

19 . ’ https://myschool.edu
COEMHEHN
[IpakTnueckas pabota Ne 2. "Pemienue

20 AKCIIEPUMEHTAJIBHBIX 337124 110 TEME https://myschool.edu
«Metamisn»"
Hewmerannsl, ux nonoxxkenue B [lepuoandeckoi

21 CHUCTEeME XMMUYecKuX 3jeMeHToB /1. 1. https://myschool.edu
MenneneeBa 1 0COOEHHOCTH CTPOCHHUS aTOMOB
du3znyeckre CBOMCTBA HEMETAIIIOB.

22 AmtoTponsi HeMETauIoB (Ha IpUMEpe https://myschool.edu
KHCIIopoa, cepsl, hochopa u yriepoaa)
XuMHYeCKre CBOMCTBA raJIOr€HOB, CEPHI U HX

23 . - COP https://myschool.edu
cOoeMHEHMI
XuMunyeckue cBOMCTBa a30Ta, pocdopa u ux

24 . > pocop https://myschool.edu
CcOeMHEHMI
XuMHYECKUEe CBOMCTBA YIJIEpoaa, KPEMHHS U

25 . YICpoAa, Kp https://myschool.edu
HX COeIUHEHUH
[IpuMeHeHne Ba)KHEHIINX HEMETAIIOB K UX

26 p N https://myschool.edu
COeMHEHUI
O00011eHNEe U cCUCTEMATH3AIMS 3HAHUH 110

27 https://myschool.edu

TeMe «Hemeramiey. BerunciaeHus mo



https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/

YPaBHEHUSIM XUMUYECKUX PEAKIUN U
TEPMOXUMHUYECKUE PACUETHI

[Ipaktuyeckas padora Ne 3. «Pemenne

28 9KCIEPUMEHTAIbHBIX 33134 10 TeEME 1 https://myschool.edu
"HemeTtasnmmsi"y
KonTponsHas paborta no temam «MeTtamib» u https://myschool.edu

29 «Hemerameiy/Beepoccuiickas mpoBepoyHast 1 https://onlinetestpa
paboTa d.com/

30 Heopranudeckne u opraHMdecKrue KACIOTHI. 1 httos://myschool.edu
Heopranudeckne 1 opraHndecKie OCHOBAHUS
AmpoTepHBIC HEOPTaHUYECKHE U

31 opraHuueckue coenuHeHus. [ eHeTnaeckas 1 httos://myschool.edu
CBSI3b HCOPraHUYECKUX M OPTaHUICCKIX
BEIECTB
Ponp xuMuu B 00ecIieueHuH YKOJI0THYECKOM,

32 SHEPTEeTUYECKOM U MUIIEBON OE30TIaCHOCTH, 1 https://myschool.edu
Pa3BUTUU MEUIIMHbI
[Ipencrarnenuss 06 0OMMUX HAYYHBIX

33 MPUHIIAIIAX TTPOMBIIIUICHHOTO MTOTYYCHHS 1 https://myschool.edu
Ba)KHEHIIINX BEIIECTB

34 UYenoBek B MUpPE BEILIECTB U MATEPUAIIOB. 1 httos://myschool.edu
XUMHUS U 3I0POBBE YEIOBEKA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34



https://myschool.edu/
https://myschool.edu/
https://onlinetestpad.com/
https://onlinetestpad.com/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/
https://myschool.edu/

YYEBHO-METOANYECKOE OBECIIEYEHUME
OBPA3OBATEJIBHOI'O ITPOLHECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI IJI11 YYEHUKA

» Xumus, 10 kmace/ T'abpuensia O.C., OctpoymoB W.I'., Cnankos C.A., AKITHOHEPHOE
obmectBo «M3natenscTBO «lIpocBenienne

» Xumus, 11 xnace/ I'abpuensa O.C., AknuoHepHOe 001ecTBo «M31arenbcTBo
«IIpocsemenne»

METOAUYECKHUE MATEPHUAJIBI UISA YUUTEJIA

OPII mo xumuu cpeaHee odiiee oOpa3oBaHUe

Meroanueckoe nocooue. bazoserit yposenb. 10 kiace (aBropst O.C. I'abpuensin, C.A.
Cnanxos). 192 c.

Kawura nns yaurens. bazossiii ypoBenb. 10 kimacce (aBropst O.C. IN'abpuensia, N.I'. OctpoymoB,
C.A. Cnagkos). 240 c.

Pabouas Tetpans. basossrit ypoBenb. 10 kiacc (aBropsr O.C. I'abpuensn, C.A. Cnaakos). 144
c.

Kontposbabie 1 ipoBepouHbie paboThl. bazoBerit yposens. 10 kinace (aBropsr O.C. [N'abpuensa
u ap.). 256 c.

Opranuueckasi XMMHs B TECTAX, 3a/1a4ax U ynpaxHeHusx. ba3oBsiil ypoBens. 10 kiacc
(aBTopst O.C. I'abpuensu, U.I'. Octpoymos, E.E. Octpoymosa). 400 c.

. Kypun A.A.. 3amanus U ynpaxHEHUS MO0 XUMHH. JIMAaKTHUECKUE MaTepHaIbl ISl y4aIuXCs
10-11

kimaccoB. -M.: llIkonsHas npecca,2005

Xumus. 10-11 xkmacc. [TpodunbHbIi ypoBeHb: yueOHUK /151 00111€00pa30oBaTEIBHBIX
YUPEXKACHHH /

O.C. I'abpuensu, ®.H. MackaeB u ap.— M.: JIpoda, 2014

HUPPOBBIE OBPA30OBATEJIBHBIE PECYPCBI U PECYPCBI CETHU

HUHTEPHET

WHTepHET — pecypehl TSl yaIIuXCst:

1. http://www.alhimik.ru - mone3usie coBeThl, 3)(HEKTHBIE OIBITHI, XUMUYECKHE HOBOCTH,
BUPTYaJIbHbBIN

peneTuTop.

2. http://schoolbase.ru/articles/items/ximiya - Bcepoccuiickuii IIKOJIBHBIH TOPTAT CO
CChIJIKAMH Ha 00pa30BaTeNbHBIC CAUTHI [0 XUMHUH.

3. http://c-books.narod.ru - mutepatypa o XUMuH.

4. http://lwww.hemi.nsu.ru/ - uatepreT-yuaeOHHK «OCHOBBI XUMUI»

5. https://resh.edu.ru/ - Poccuiickasi 37eKTpOHHAs IIKOJIa

6. www.periodictable.ru - cOopHuK cTaTeif 0 XMMUYECKUX dJIEMEHTaX, HILTFOCTPUPOBAHHBII
IKCIIEPHUMEHTaMHU.

7. http://him.1september.ru/ -xypHan «XuMus B IIKOJIE»

8. http:/mwww.hij.ru/ -xxypran «XuMus ¥ )KU3HB

9. http://chemistry-chemists.com/index.html - anexrponHsIit xKypHaT « XUMUKA U XUMUSD



http://him.1september.ru - 'azera «Xumus» U callT i yuutens «51 uay Ha ypoK XUMHN
http://www.chemnet.ru - ChemNet: nopran GpyHIaMEHTaTBHOTO XUMHYECKOTO 00pa30BaHuUs
http://www.alhimik.ru - AJIXUMUK: caiit JI.IO. AnukGepoBoit

http://www.hemi.nsu.ru - OcHOBBI XUMUU: 00pa30BATEIBHBIN CAUT VIS IIKOJIHLHUKOB U
CTYICHTOB

http://www.chemistry.ru - Xumusi B OTKpBITOM KOJUISIDKE

http://webelements.narod.ru - WebElements: oHaifH-CripaBOYHUK XMMAYECKUX 3JIEMEHTOB
http://belok-s.narod.ru - benok u Bce 0 HEM B OMOJIOTHH U XUMUHU
http://maratakm.narod.ru - BupTyanbHas Xumuueckas IKoJia

http://all-met.narod.ru - 3anumarenbHas XUMHS: BCE 0 METaJlJIax

http://chem.km.ru - Mup xumun

http://www.104.webstolica.ru - Kabuner xumuu: caiit JI.B. PaxmanoBoii
http://experiment.edu.ru - Kosnekius «EcTecTBeHHOHAYYHBIC SKCTIEPUMEHTBI»: XUMUS
http://www.chemistry.ssu.samara.ru - Opranudeckasi XUMUs: IEKTPOHHBIA YIeOHUK TSI
CpeaHEN IIKOJIbI

http://school-sector.relarn.ru/nsm/ - Xumus aj1st BceX: HIUTIOCTPHUPOBAHHBIC MATEPHAIIBI 11O
oOuieil, opraHM4ecKoi 1 HEOPraHUYECKON XUMUU

http://chemistry.r2.ru - Xumus 115 1ikoJpHUKOB: caitT Jmutpus bosotosa
http://schoolchemistry.by.ru - [llkonsHas Xumust

http://rushim.ru/books/books.htm - Dnexrponnas GudIMOTEKA O XUMUHU U TEXHUKE

http://him.1september.ru Enunas xomnexmust [OP: TTpeaMeTHast KOJUTEKIUS « XAMHUS)
http://school-collection.edu.ru/collection/chemistry EcrecTBeHHO-Hay4YHBIC 3KCIIEPUMEHTHI:
xumust. Komnekus Poccuiickoro o0mieo0pa3zoBaTeasHOTO opTajia

https://resh.edu.ru/ P3LW

https://stepenin.ru/tasks/9-lines 3amanus OI'D mo xumun 9 Kiace
https://vk.com/club193731091 O6pa3oBarenbHbIil (aemmod "Xumudum goma BMecTe"
https://vk.com/himiyadlayavseh Xumust s Bcex

https://vk.com/club151232741 Xumus ¢ HyJs

https://vk.com/sirius.courses Cupuyc. Kypcer

https://onlinetestpad.com/ KoHcTpykTop TecToB

https://www.chemrise.ru/ TpeHaxxep 1Mo XUMHH

http://schoolchemistry-by.abrbus.ru/ IllkonpHas xumus

http://www.hemi.nsu.ru/ Xumus. OO0pa3oBaTeIbHBIN CANT IS MIKOJIBHUKOB
http://www.chemworld.narod.ru/referance.html CnpaBounuk no xumuu

MarepuajbHO-TeXHHYECKOe 000pPy10BaHHe KAOMHETa XUMHHU

1. Hoyr0Oyk, nudposas 1abopaTopHst 0 XMMUU
2. M®VY Pantum
Crenabr:

[Teproauueckas Tabnuiia xumuueckux snementoB J1.M1. Menaeneena
Tabnuia pacTBopuMOCTH

Ps akTHBHOCTH METaJIJIOB

Ps akTUBHOCTH KHUCJIOT

aokrwbdPE

Psan QJICKTPOOTPUHIATCIBHOCTH
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@dopMyIbl Ui pELIEHUs pacueTHBIX 3a7a4
[TopTpeTs! y4eHBIX-XUMUKOB (8 1IT)
BrITspKHOM 1IKad

© o N>

Habopsl XxuMU4ecKoU OCY/IbI

Koseknumu:

Kayuyk
Bosokna

ITmacTtmacca
Mertamnsl U CIiaBbl

A wN e

. HabGop yno6pennit
Ipu6opswi:

Amnmapat Kunma

DNEeKTPOHHBIE BECHI

[TpuGop 17151 OMBITOB MO XUMHUU C IIEKTPHUECKUM TOKOM
Habop nnauBuyassHOro 0a30BOT0 000pyI0BaHUS

P owpnRE

Haﬁopbl HECOPraHU4Ye€CKUX M OPraHu4e€CKUX PEAKTUBOB /IS NPOBCACHHUS XUMHYECCKUX
ONBITOB U ACMOHCTPAIIUOHHBIX IKCIIEPUMECHTOB

Ilpunoscenue 1.
Ilpumepnulii nepeuens mem npoeKmMHOI U y4edHO-UCCEO08aM ENbCKOU OeAm eIbHOCIU

AncopOnus - BceoOIee 1 MoBCEMECTHOE SIBJIICHHE.

AnXuMHsI-Marusi Wik Hayka?

AHaJIU3 Ka4eCTBEHHOTO COCTaBa >KEBATEJIbHBIX PE3MHOK OCHOBHBIX ITPOU3BOJAUTENCH U UX
BJIMSTHUE HA OPraHU3M YeJIOBeKa.

Ananu3 mpo6 BOJIbI ¥ BO3AyXa B PA3IUYHBIX YaCTAX TOpPOJa.

AHTHOMOTHUKH — MOIITHOE OPYKHE.

bydepHbie cucTemMbl B OpraHu3Me 4eaoBeKa.

BuTtaMuHBI 1 UX POJIb B KU3HEJACATEIBHOCTH YEJIOBEKA.

Bxutag yueHbIx — XUMUKOB B 1oOeny Haj ¢amu3moM B Benukoit OTeuecTBEHHOMN BOiHE.
Brnusinue metona 3aMopakuBaHus Ha Ka4€CTBO MUTHEBOUM BOJBI.

BiusiHue MUKpPO3JIEMEHTOB HA OpPTraHU3M PAaCTCHU.

Bnusinue npoyKTOB KOPpO3UU HA PACTUTENbHBINA U )KUBOTHBIA MUP BOJAOEMA.
Bo3HUKHOBEHME U pa3BUTHE CaXapHOTO MPOU3BOACTBa B Poccum.

Bpenna nu ryOnas momana?

Bpems B xumuu. CKOpOCTb XUMHUUYECKON PEAKLIUU - OT YEro OHA 3aBUCHUT?

Bce o nuiie ¢ Touku 3peHust XUMHUKa

I'te MOXHO HCTIONB30BaTh OTPAOOTABIINE ABTOMOOUIIHHBIC IIIMHBI?

I'eorpadust XUMHYECKUX HAa3BaHUH.

['uruennueckre cBOMCTBA HEKOTOPBIX MOIOIIUX CPEACTB.

I'panu spxoii Hatyps! .M. Menneneesa.



JloMarHss anreyka.

Ecnu s 3ab01€r0. .. .

JKeneso B Hameln xKU3HU.

3nHaete 11 Bel, u3 4ero cocTouT KopIiyc Baiei aBTOpydKu?

VMmeHHbIE peakiuy B OPraHu4eCKOM XMMUU.

Won B Hameit xu3HM.

HckyccTBo oTorpaduu u Xumusl.

Hcnosb30BaHne OBITOBBIX OTXOOB.

Hcnonb3oBaHne MUHEPATBHBIX YA0OPEHUH.

Hcnonb30BaHne HEOPraHUUECKUX (M OPraHUYECKUX) BEIIECTB B BOGHHOM JIEJIE.
Hcnonb3oBanue HePTENPOIYKTOB.

HcTopus OTKPBITHS XUMUYECKUX 3JIEMEHTOB.

Kaypmii MICTOYHUK )KU3HU, 300POBbS U KPACOTBI

Karanor 3aHuMaTenbHbIX XUMHUECKUX OIBITOB.

Kucnotnsle ocaaxu: ux npupoia U NOCIeICTBUS.

Kpacku )xMBOM ¥ HEXKMBOW NPUPOIBI

Kpacora ¢ nomonibio xuMuu. beitoBast xXumusi.

Kpucranisl Bokpyr Hac.

Mertainisl — MaTepual AJis CO3AaHUs [IeIEBPOB MUPOBOTO HCKYCCTBA.

MOHO 1T IOJIyYUTh PE3UHY U3 KaPTOIIKH?

Moronue u YUCTAINE CPEICTBA.

O, moxkonaxn! [Tone3noe umm BpeaHOE TaKOMCTBO?

IInacTmaccel Buepa, CEroHs, 3aBTpa.

[TonuMepsl — COBpEMEHHBIE KOHCTPYKIIMOHHBIE MAaTCPHAJIBI.

[Touemy 3yOHO# TOPOIIOK 3aMEHUITN 3yOHOU MacTom?

[Touemy MbL1O MOET?

[IpoTrBOBHpYCHBIE CPENCTBA.

ITpoTHBOMH(pEKIMOHHBIE CPE/ICTBA.

ITyTu 3arpsi3HeHus IPOJOBOJIBCTBEHHOTO ChIPhS M IHUILEBBIX IPOYKTOB KCEHOOMOTUKAMU
XUMUYECKOT0 U OMOJIOIMUECKOT0 IPOUCXOKACHUSI.

Pa3BuTHe nUeBOM MPOMBIIIIICHHOCTH

CekpeTtsl 6e1103y00i ynbIOKu

CuMnatuyeckue YepHUIIa.

CuHTeTH4ECKHE BBICOKOMOJIEKYIISIPHBIE COEMHEHUS U IIOJIMMEPHBIE MaTepUalIbl HA UX OCHOBE.
CoBpeMeHHbIE CTPOUTEIbHBIE MAaTEPUAIbl B ApDXUTEKTYPE TOPOIOB.

Coub — 6€3 BUHBI BUHOBATAasl.

CpaBHeHUE MUIIEBON IIEHHOCTH O€JIKOB CheJOOHBIX TPUOOB M FOBSHKBETO MsCA.

TexHosorust mpou3BoAcTBa Oymaru

ToKCHKaHTBI U aJIJIEpPreHbl B OKPYKAIOLIEN Cpele.
VYrneBoasl M UX pOJIb U 3HAYEHHUE B KU3HU YEJIOBEKA.
@depMeHTHI U UX UCII0JIb30BaHKUE B OBITY M HA IIPOU3BOJICTBE.
XuMH3a1Ms )KUBOTHOBOJCTBA.

XUMUKHU U JTUPUKH O JKeJe3e



XuUMHS HA KyXHE.

XuMHUsl cO3UAa0Ias U pa3pyllaroias opraHiu3M 4eloBeka (Ha IpuMepe HApKOTHUYECKUX
CPEJICTB).

XynoxecTBEeHHas LICHHOCTh U CBOMCTBA CTEKJIA.

[{BeTuk-cemuuBeTuk. MccnenoBanue BETOBOM peakuy PacTUTEIbHBIX IUTMEHTOB I'PYIIIIbI
AHTOLIMAHOB HA U3MEHEHUE YCIOBUI OKPYKAKOIIEH CPEIbI.

Yto conepKuTcs B yalike yas?

Ilpunoscenue 2

KPUTEPUU OUEHKU JOCTUKEHUSA NPEJMETHBIX PE3YJIbTATOB
1. Ouenka ycTHOro orBera
Ormerka «5 :
- OTBET MOJIHBIN ¥ NPaBUJIbHBIA HA OCHOBAHWU MU3YYEHHBIX TEOPHUIL;

- Marepual U3JI0XKeH B ONPEIeTICHHOMN JIOTHYECKOM MOCIeI0BaTeIbHOCTH, JIUTEPATYPHBIM
S3BIKOM;

- OTBET CaMOCTOSITEIbHBIM.
Ot1BeT «4»;
- OTBET MOJIHBIN ¥ MPaBUJIbHBIA HA CHOBAHUM U3YYEHHBIX TCOPHIA;

- Marepual U3J0XKeH B OMPE/IeTICHHOMN JIOTHYECKOM MOCIe10BaTeIbHOCTH, IIPU 3TOM JIOMYILIEHBI
JIBE-TPU HECYIIECTBEHHbIE OLITUOKH, UCIIPABJICHHBIE [0 TPEOOBAHUIO YUUTEIS.

OrMeTKa «3»:

- OTBET IOJIHBIN, HO MPHU ATOM JIONYIIEHa CYIECTBEHHAs OMMUOKA MJIM OTBET HETOJIHBIH,
HECBS3HBIHN.

OTMeTKa «2»:

- IIpA OTBCTC 06Hapy>1<eHo HCIIOHMMAaHHUE ydJalllUMCA OCHOBHOI'O COJACPIKAHUA yqe6Horo
MaTrcpuaia Wi JOMYyIICHbBI CYIIICCTBCHHBIC OH_II/I6KI/I, KOTOPbIC y‘IaHIHfIc;I HE MOXECT HUCIIPABUTH
IIpHU HaBOAAIIUX BOIMPOCAX YUUTCIIA, OTCYTCTBUC OTBETA.

2. OneHKa 3KCNePUMEHTAIbHBIX YMEHUH

- OnieHKa CTaBUTCS Ha OCHOBAHUM HAOIIOICHUS 33 YYallMMHCS U IIMCbMEHHOTO OTYETA 32
paboty. OT™MeTKA «5»:

- pa60Ta BBIIIOJIHCHA MMOJIHOCTBIO U TTPABUJIBHO, CACIIaHbI IPABUJIbHBIC Ha6JHOI[eHI/IH " BBIBOJbI;

- SKCIIEPHUMEHT OCYIIECTBIIEH M0 IJIaHy C YIETOM TEXHHKH 0e30TACHOCTH U MPABUI PabOTHI C
BEIL[ECTBAMU U 000pYIOBaHHEM;

- IPOSABJICHBI OPraHU3aIlUOHHO - TPYAOBBIC YMCHU, I[TIOJICPKUBAIOTCA YUCTOTA pa60qer0 MECTa
" IOpsAA0K (Ha CTOJIC, DKOHOMHO HCIIOJIB3YHOTCH peaKTI/IBLI).

OTMeTka «4»:



- paboTa BBINIOJIHEHA IPABUIILHO, CCIIAHbI TPABUIIbHBIC HAOIIOACHUS U BBIBOJIBI, HO TIPU ATOM
IKCIIEPUMEHT MPOBEJICH HE MOJTHOCTHIO WIIH JOMYIIEHBI HECYIIECTBEHHBIC OIUOKY B paboTe ¢
BEIIECTBAMU 1 000PYIOBAHUEM.

OTMeTKa «3»:

- pa60Ta BBIIIOJIHCHA IMPABUJIBHO HC MCHEC YCM HAITIOJIOBHHY MJIKM AOIIYHICHA CYHICCTBCHHAA
omuOKa B X0/€ IKCIIEPUMEHTA B 00BSICHEHNH, B 0OPMIICHUH pabOThI, B COOJIOACHUU MPABUI
TEXHUKHU OE30I1aCHOCTH Ha paboTe C BeIIeCTBAMHU U 000PYIOBaHHEM, KOTOpAsi UCIIPABIISACTCS 110
TpeOOBAHUIO YUUTEIIS.

OTMeTKa «2»:

- JomylieHsl ABe (1 0oJiee) CyleCTBEHHbIE OIIMOKY B XOJ/I€: SKCIEPUMEHTa, B O0OBSICHEHUU, B
opopmiieHnn padoThl, B COOJIIOICHUH MPaBUI TEXHUKU O€3 0MacCHOCTU IpU padoTe ¢
BEIIECTBaMU M 000PYIOBaHUEM, KOTOPBHIE YUAIIUHCS HE MOXKET UCIIPABUTH JTAXKE TIO
TpeOOBaHHUIO YUUTEIS;

- paboTa He BBITIOJHEHA, Y YYAIIETOCS OTCYTCTBYET SKCIIEPUMEHTAILHBIC YMEHHUS.
3. OueHka yMeHMii pelIaTh pacyeTHbIE 3a/1a4H
Ormerka «5»:

- B JIOTHUYCCKOM paCCY)KJIeHI/II/I nu peHIeHI/II/I HECT OI]_II/I6OK, 3aaa4da pemeHa paHI/IOHaJ'IBHI)IM
CII0CO00M;

OTMeTKa «4»:

- B JIOTMYECKOM PACCYKJICHUHU U PEIICHHS HET CYIIECTBEHHBIX OIMOOK, HO 3a/1a4ya pelieHa
HepaIrmoHAIBHBIM CIIOCOO0M, WJIH JIOTYIIEHO HEe 0oJiee ABYX HECYNIECTBEHHBIX OIMHUOOK.

OTMeTKa «3»:

- B JIOTHYCCKOM PACCYKICHHUU HET CYIICCTBCHHBIX OH_H/I6OK, HO I0IIyl€eHa CyICCTBCHHAs
omn0OKa B MATEMAaTHYECKUX pacueTax.

OTMeTKa «2»:

- UMCCTCs CYLICCTBCHHBIC OIINOKHU B TJOTHYECKOM PacCy’KACHUU U B PCIICHUU.

OTCYTCTBHE OTBETa Ha 3aJlaHUE.
4. OueHKa MUCbMEHHBIX KOHTPOJIbHBIX PadoT

OrMmeTka «5»:
- OTBET MOJHBIN U MPaBUIbHBIN, BO3MOYKHA HECYILIECTBEHHAs OLINOKA.

OrMeTKa «4»:

OTBET HEMOJIHBIN UJIH JAOITYHICHO HE Oolee JABYX HCCYIICCTBCHHBIX OIIINOOK.

OrMeTKa «3»:

pa60Ta BBIIIOJIHCHA HE MCHEC YE€M HAIIOJIOBUHY, JONYIICHA OZIHA CYIIECTBCH Hasl OIINOKA U
IIpH 5TOM JABC-TPHU HECYIUICCTBCHHELIC.

OTMeTKa «2»:

- paboTa BBINIOJHEHA MEHBIIIE, YeM HATIOJOBUHY HIIH COACPIKUT HECKOJIBKO CYIIIECTBEHHBIX
OLINOOK.



- paboTa He BBITIOJHEHA.

[Ipu o1ieHKe BBINOJIHEHHS TUCHbMEHHOW KOHTPOJIBHON pabOTHl HEOOXOJMMO YUUTHIBATh
TpeOoBaHUs eIMHOTO OphOrpaPuIecKoro peKruMma.

5. OneHKa TeCTOBBIX padoT

TGCTI)I, COCTOAIIUC U3 IIATHU BOIIPOCOB MOKHO MCIIOJIB30BATh IOCJIC U3YUYCHUS KAXKIO0TO
Marepuana (ypoka). Tect u3 10—15 BOpocoB UCTIOIB3YETCS AJIs IEPUOTUIECKOTO KOHTPOJIS.
Tect u3 20—30 BonpocoB HEOOXOAUMO UCIOJIB30BATH /11 HTOTOBOTO KOHTPOJIS.

[Ipu orieHUBaHUU KCTIOB3YETCS CIEAYIONIAs IIKaja: Ui TeCTa U3 MSATH BOIIPOCOB
* HET OLIMOOK — OI[EHKA «5»;

* 0JIHA OIINOKA - OLIEHKA «4»;

* JIBE OLIMOKH — OLIEHKA «3»;

* TPY OLIMOKH — OLIEHKA «2».

Hns tecta u3 30 BOpocoB:

* 25—30 npaBUIBHBIX OTBETOB — OLIEHKA «5»;

* 19—24 npaBuIbHBIX OTBETOB — OLIEHKA «4»;

* 13—18 npaBuIBHBIX OTBETOB — OLIEHKA «3»;

* MEHbIIIe 12 MpaBUIbHBIX OTBETOB — OIIEHKA «2).
6. Ouenka pegdepara

Pedepar orieHuBaeTcs Mo CiaeayronuM KPUTEPHUSIM:
* coOmoaieHue TpeOOBaHUM K €ro 0(OpMIICHHIO;

* He0OXOAMMOCTD U JIOCTATOYHOCTD JJIsl PACKPBITHS TEMbI IPUBEACHHOW B TeKCTe pedepara
nHpopMauu;

®* YMCHHC o6yqafomer0051 CBOGO,I[HO H3jiaratb OCHOBHbLIC UACHU, OTPA)KCHHBIC B peq)epaTe;

* CIT0OCOOHOCTH o6yqa}omeroc;1 IOHATH CYTb 3aaBACMbIX YWICHAMU aTTECTAIlMOHHON KOMHCCHH
BOIIPOCOB U C(bOpMyanOBaTB TOYHBIC OTBCTHI HA HUX

Ilpunoosicenue 3

JleMOHCTPALIMOHHBII BAPHAHT NPOMEKYTOYHOM aTTecTanus no xumun 10 kaacce (0a3oBblit
YPOBEHb)

Yactp 1

K kasxcoomy 3ad0anuto wacmu A 0anvl HECKOJIbKO 0MEEn o8, U3 KOnMopvlx moabKo 00U
eephutil. Buibepume eepuuiii, no Bawemy mnuenutro, omeem.

Al. (I 6ann) Obmas hopmyna apeHOB:

1) CnHZn 2) CnH2n+2 3)CnH2n -2 4) CnHZn—G



A2. (1 6ann) BemectBa, umetomue Gopmyinsl CHz — O — CHz u CHz — CH2 — COOH
ABJISAKOTCSA

1) romosioramu; 2) usoMmepamy; 3) HOJIUMEpPaMU; 4) nentunamu
5)BemecTBa pa3HOTO Kiacca

A3. (16ann) Tomyos NPUHAMICIKHAT K TOMOJIOTHYECKOMY PSITY:
1) ankanoB; 2) ankuHOB; 3) apeHOB; 4) aJIKCHOB

A4. (1 6ann) Peakiuu, B X0/1e KOTOPBIX OT MOJICKYJIBI BEIIECTBA OTIIEIUISICTCS BO/IA, HA3BIBAIOT
peaKIusIMu:

1.  Herunparanuu 2.  JleramoreHUpOBaHUS
3. JleruaporaaoreHUpOBaHUS 4. HerunpupoBanus

AS. (I 6ann) KonmdecTBo aToMOB BoJioposia B arietone: 1) 8; 2)5;  3)6; 4)7.

A6. (I 6ann) Peakuus cpesipl B BOJHOM pacTBOpe OyTaHOBOW KHCIOTHI:
1) HeliTpanpHast;  2) kuciast;  3) coneHasi;  4) menoyHasl.

A7. (I bann) YxcycHast KUCIIOTA_He 8CHIYnAen BO B3aUMO/ICHCTBHE C BEIECTBOM
1) okcu KabIus 3) menp
2) METaHOJ 4) nuiesas coaa
AS8. (1 6ann) IIpomykTOM THApPATAIIMN STUIICHA SBIISICTCS:
1) kwucnora; 2) ciupT;  3) ambaeTum; 4) ankaH
A9. (1 6ann). TToJMIIpOTIMIICH MOTYYArOT U3 BEIIECTBA, (OpMYyJia KOTOPOTO
1) CH2=CHz; 2)CH=CH; 3)CHs-CHz-CHs; 4)CH:=CH - CHa.
A10. (1 6ann ) K 510BUTHIM BellleCTBAM OTHOCHTCSI:
1) aTanon;  2) metaHou; 3) nmpomaHoi; 4) reKkcaHoJI
All. ®opmyna peakTuBa ISl paclo3HaHUsI Kpaxmaiia:
1) Ag20 (am.p-p) 2)FeCl;  3)Cu(OH). 4) lap-p)
Al12. Ankas, 1 MOJIb KOTOPOTO MPH MOJHOM CTOpaHUU 00pa3zyeT 4 MOJIb BOJIBI:
1) meTan  2)3TaH 3)mponaH 4) 6yran
Yactp 2

1. (2 6anna). YcTaHOBUTH COOTBETCTBUE MEXKIY :
Peazenm: Peaxmueg:

1) OTanans a) ruapoxcua meau (II)



2) I'munepun 0) oxcun meau (II)

3) Oranon B) PAacTBOp I€pMaHraHaTa Kajus
4) byren r) pactBop xsnopuaa xenesa (I11)
5) benzon 1) JIAKMYC

€) CIUPTOBOM pacTBOp Hoa

2. (2 6anna). YCTaHOBHUTE COOTBETCTBUE MKy PearcHTaMH M TUTIOM PEaKIUH.

Peazenmui Tun peaxkyuu
1) CoHa+ O2 — a) 3aMeleHne
2) CHs— 0) oxucieHue
3) CH3COOH +KOH — B) IPUCOEIMHEHNE
4) CHst+Cl2 — r) oOMeHa

1) pa3JIoKeHne

3. (2 6anna) YcTaHOBUTE COOTBETCTBHE MEXIYy Ha3BaHUEM BEIECTBA U €T0 (POPMYIIOH.

Ha3zeanue eewiecmea Dopmyna
1) anermiien a) CHs- CHs
2) MeTaHOJ 6) CHs- OH
3) mpomaHoBasi KUCIOTa B) CH =CH
4) aTaH r) CHs- CHz- COH

1) CHz -CH>-COOH
Yactb 3 3aoanusn co c600600nbIM 0omeemom

1. (3 6anrna). O6BEMHBIE TOIU AIKAHOB B IPUPOIHOM ra3e HEKOTOPOTO MECTOPOKICHHUS
paBHbL: MeTaH — 82%, 3TaH — 12%, nponan — 6%. Onpenenure UX MacCOBbIE T0JIH.
2. (4 6anna). Hanumure ypaBHEHHS] XUMHUYECKHUX PEAKIIHMMA, C TOMOIIBIO KOTOPBIX MOYKHO
OCYILIECTBUTD MPEBPALCHUS:
CH; — C:H; — CsHs— xnopoen3on. JlaiiTe Ha3BaHMS BEIISCTBAM.



JleMOHCTPALMOHHBIH BAPDHAHT NIPOMEKYTOYHOM aTTecTanus no xumum 11
KJ1acc (0a30Bblil YPOBEHB)

HNHCTpYKIMS ISl VYAIMUXCS

Ha BbInonHeHne UTOroBoi KOHTPOJIbHOM paboThl o xuMuu gaercs 40 munyt. Pabora
COCTOMT U3 TpeX yacTei, Brirovaronux 10 3amanuii.

K 3apanusm 1-6 npuBoautcs 4 BapuaHTa OTBETA, U3 KOTOPHIX OJIMH BEPHBIN.

Ha 3amanue 7-10 HeoOXomuMo 1aTh pa3BepHYTHIH 0TBET. [IpH BBITIOTHEHUH 3aIaHH STON YacTh
3alMIINTE CHaYaJla HOMEDP 3aJaHMsl, a 3aT€M OTBET K HEMY.

1. Xumugeckuii areMenT, popMylia BeIcIiero okcuaa kotoporo R2O3, mMeeT 31eKTpoHHYI0
KOH(uUrypanuwo aroma

a) 1s22522p®3s%3p° 6) 1s22s22p®3s23p®
B) 15°2522p%3s23p%4st 1) 1s22s%2p!
2. Hanbomnb1ryro CTereHb OKHCICHUS XPOM UMEET B COSTMHEHUN
a) CrSOs 06)CrO B) KoCrO4 1) Cr203
3. C Boj101i O3 HarpeBaHUs pearupyer
a) AIFOMUHUN ©0) HaTpuil B) IMHK T) MEJIb
4. Oxcun yriepona (IV) B3aumoaeicTpyer ¢
a) K2O 6)SO; B) NaSOs4 1) HCI

5. 'mapokcua amoMHUHHS He pearupyer

a) Fe(OH)s 6) NaOH  B)H2SOs r)Ca(OH)2
6. Cpelra BOJJHOTO pacTBOpa KapOoHaTa Kayus
a) mesovHas 0) Kucias B) HEMTpajbHas T) CIa0OIIEIOYHAS

7. Hanumwure YPaBHCHUS peaKI_II/Iﬁ, MMPOTCKAOIIMX Ha KaTOAC U aHOJIC, a TAKIKC 06].].[66
YPaBHCHUEC JJICKTPOJIM3a BOOAHOI'O PaCTBOPA HUTPATA KAJIMA Ha MHECPTHBIX 3JICKTPOAaX.

8. C KaKMMH W3 MEPEUNCIICHHBIX BEIIECTB OYIeT pearupoBaTh KOHIIEHTPUPOBAHHAS CepHast
kucnota: HoSOs, AI(OH)s, KOH, B203, MgO, C, Mg, BaCl, Cu ?

Z[J'ISI OJTHOM pCaKiuu HOHHOT'O 0oOMeHa HalmucaThb MOJIHOE U COKpalI€CHHOC NOHHOC YPAaBHCHUC.

9. Ocy1ecTBUTH NPEBPAILICHUS:

S — AlbSzs —» H2S — CuS



\’
K2S

JIJis OKUCTIMTENTFHO-BOCCTAHOBUTEIIBHON PEAKIIMH COCTABBTE AIEKTPOHHBIN OalaHC W HAAUTE
OKHCJINTENb ¥ BOCCTAHOBUTEID.

10. Beruucnure 00bEM YrIIEKHCIOTO Ta3a (H.y.), MOJy4eHHOTO MpH B3anMoaeicTBun 250 T
U3BECTHsIKA (KapOoHaTa KajblHs), ¢ pa30aBIeHHON cepHOM KucaoToi oobemMoM 300 M u
MaccoBoit noseit 20% (rmoTHOCTh paBHa 1,14 r\mur).



JOKYMEHT MOZMUCAH SMEKTPOHHOM MOAMUCHIO

MYHWULIMMAJIbHOE KASEHHOE OBLLIEEOEPA3OBATE/IbHOE YYPEXXAEHUE 01.10.24 11:16 (MSK)
"KOCOP)XAHCKAS! CPE[JHSISl OBLLIEOEPA3OBATEJIbHAS LLUKOJIA UMEHU

rEPOSI COBETCKOI'O COHO3A H. U. KOHOHEHKOBA" LLIUrPOBCKOIO

PAIAOHA KYPCKOW OBJIACTM, Hechenosa BaneHTiHa AHaTonbeBHa, [upekTop

CepTudumkat 927C55CBC3086DB7CFCC11D72504C175




