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HOACHUTEJIBHASA 3AIIMCKA

[Iporpamma mo XuMuM Ha YpOBHE CpeIHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHoro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHUI K pe3yibTaTaM OCBOCHUS (enepaabHOW 00pa30BaTeNbHONW MPOrpaMMBbI CPEIHEro
obmero o6OpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuenmuu npenojgaBaHus y4eOHOTO MpeaMeTa
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC MPOTPAMMBI, © OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @Pepepanuu Ha nepuox g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
cTpaTerul 0OydeHHsI, BOCTIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» g 10—11 ximaccoB Ha 0a30BOM YpPOBHE COCTAaBUJIM KOHULENTYyaJdbHbIE IOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBJICHHOCTH IieNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO NOJTOTOBKU BBIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SIBISIETCS HEOThEMJIEMOHW 4dYacThio HX oOpa3oBaHHOCTH. OHO  CITYKHT
3aBEpINAIONINM ATAllOM pPEANTH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOYEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHUMHYECKOTO O0Opa3oBaHUs. OTH IIEHHOCTH
KacaroTcsl TIO3HAHUSI 3aKOHOB TPHPOJBI, (GOPMHUPOBAHHS MHPOBO33PEHHS M OOMIEH KyIbTYpPHI
4eJoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUpOJHON cpene. Peanusyercs xuMndeckoe oOpazoBaHUe 0O0YyYarOLIMXCS HA YPOBHE CPEAHEro
obmrero oO0pa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMeTra «XUMUs», COJIEpPKaHUE U MOCTPOEHUE
KOTOPOIO OIpeleNeHbl B MporpaMMe MO XUMHUU C y4€TOM crneuu(puKd HayKu XHMUH, €€
3HAa4EHUs B MO3HAHUM MPHUPOJIbI U B MaTEPUAIbHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM OOLIUX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLUINX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro OO0IIero
oOpazoBanus B Poccuiickoii denepanuu.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAYK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIN3ALUY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHHUE LEJIOCTHOTO MPEICTaBICHUS
00 OKpYXarolleM MHUpE Kak O €AMHCTBE MPUPOJIbl U YEJIOBEKa, KOTOpoe (GOPMHUPYETCsS B XUMUU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJIeHCTBYs C JpYrUMH €CTECTBEHHBIMM HayKaMH, XUMHUS —CTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHM KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOI'MH HaIlpaBlieHa Ha peLIeHue INI0OANbHBIX MPOOJeM YCTOHYHMBOIO pa3BUTHS
YeJI0BeUeCTBA — CBIPbEBOM, DSHEPreTUYECKOHM, MHUIIEBOM, 3KOJIOTHYECKOM O0e30MacHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xnaccel, 6a30BbIil ypOBEHb U3YUEHUS) OPUEHTHPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
MPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocTaBisifolmMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO0MIas 1 HeopraHudecKasi XMMHsD», OCHOBHBIM KOMIIOHEHTOM COJICPYKaHUSI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHHU (C BKITIOUECHHEM
3HAaHUW U3 OOIIEH XMMMM) U OpraHuyeckoil xumuu. GopMUpOBaHUE AHHOM CUCTEMbI 3HAHUU
NPy U3YYCHHUH IMpeaMeTa 00ecleyuBaeT BO3MOXKHOCTh PACCMOTPEHHUST BCETO MHOT000pa3us
BEIIECTB HA OCHOBE OOILIUX MMOHATHM, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» u «OOIIas U HeopraHudecKas
XUMHES» CHOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K U3YYCHHUIO
yu4eOHOro Marepuaia ¥ OOyCIOBIIEHA HCTOPHYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHWN Ha
ONpEEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpuBalOTCS HAa YpOBHE KJIACCHUECKON TEOPHUH CTPOEHUSI OPraHMYEeCKHX COEIMHEHUH, a
TaKke Ha YPOBHE CTEPEOXMMHUYECKUX M AJIEKTPOHHBIX MPEACTABICHUM O CTPOSHUU BEIECTB.
CeeneHusi 00 M3ydaeMbIX B Kypce€ BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHHI. B Kypce opraHmueckoid XUMHUU TOJIy4arOT
pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO OOIIero o0pa3oBaHUs MepBOHAYaIbHbIE
MPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOMCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOUN PEaKIUH.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBAETCS
U3YYEHHbII Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs TEOPETHUECKUH MaTepuanl u
(haKTOJIOTHYECKUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0miast 1 HeopraHuyeckass XuMus» 00ydarolUMCsl PEJOCTaBISAETCS] BOZMOKHOCTh OCO3HATh
3HaYEHUE NEPUOJUYECKOTO0 3aKOHA C OOIIETEOPEeTUYECKHX M METOJIOJIOTUYECKUX IO3UIINH,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (GYHKIMHA 3TOro 3aKoHa — OT oOoOmaromei 10
OOBSCHSIONIEH U TIPOTHO3UPYIOIICH.

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 ¥ NPUKIAAHONW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABaTEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPHIOKEHUA XUMUHU, TOMOTAIOT BBITYCKHUKY
OpPUEHTHPOBATHCS B OOILIECTBEHHO W JIMYHOCTHO 3HAYUMBIX MpoOjemMax, CBA3aHHBIX C XUMUEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJTHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCIEPUMEHTAIbHBIX MCCIEN0BATENbCKUX 3a1ad. B menom conepkanue
yueOHoro npeamera «XUMHs TaHHOTO YPOBHS M3YyYEHHs] OPUEHTUPOBAHO HAa (JOPMHUPOBAHUE Y
oOyyaronmxcs MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHuaIbHOE €JUHCTBO HEOPraHUYECKOTO M OPraHMYECKOTro MHUpa, 00YCIOBJICHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IIO3HABAEMOCTh IPUPO/IHBIX SIBJICHUHN MyTEM 3KCIIEPUMEHTA
U pelIeHHs] MPOTHUBOPEUYH MeXIy HOBBIMU (aKTaMU U TEOPETUYECKUMHU MPEANOCHLUTKAMH,
OCO3HAHHE POJIM XUMHUH B PEUICHUH IKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHu s
SHEPreTUUYECKUX PECYPCOB, ChIPbs, CO3/IaHUS HOBBIX TEXHOJIOTHI U MaTepUasoB.

B mmane pemneHus 3amad BOCHHUTAHMS, Pa3BUTHUS M COIHMATM3ALUU  OOYYarOIIUXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAEICHUI0 COJEpPKaHUS U TOCTPOEHUS
npeaMeTa mpeaycMaTpuBaioT (OPMHUPOBAHHE YHUBEPCAIBHBIX yUEOHBIX NEHCTBUM, MMEIOIINX
0a30Bo€ 3HAUCHUE IS PA3TUYHBIX BUJIOB JACSITEILHOCTH: pEIIeHHs MpoOIeM, TOMCKa, aHAIu3a 1



o0pabotku wuH(poOpManMK, HEOOXOAUMBIX JUIS NPUOOPETEHHs] OMbITa NPAKTHUYECKON U
HCCIIEI0BATENILCKOM NeSITeIbHOCTH, 3aHUMAIOIIEH BaKHOE MECTO B IMMO3HAHUU XUMUH.

B mpaxTuke npemnoaaBaHus XMMUU Kak Ha YpOBHE OCHOBHOTO 00IIero 0Opa3oBaHUs, TaK U
Ha ypOBHE cpeaHero oOmero oOpa3oBaHHs, TpU  ONPEACICHUU  COJACP)KATEIbHOU
XapaKTePUCTUKH IeNiel H3ydeHHsI MpeaMeTa HalpaBlIeHHEM IePBOCTENCHHON 3HAYMMOCTHU
TPaIUIIMOHHO TpHU3HAETCS (POPMHUPOBAHHME OCHOB XHMHYECKOH HayKH Kak oOOJacTH
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 LEISIMH M3y4YEeHHUsS INpenMmera «XuMHs» Ha
6a3zoBoM ypoBHe (10 =11 ki1.) siBASIFOTCS:

e (GOopMHUPOBAHME CHUCTEMbl XUMUYECKHX 3HAHMA KaK BaKHEUINEH COCTaBIISIONICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHpa, B OCHOBE KOTOPOM JIeXKAT KIIFOYEBbIC MOHATHS,
(GbyHAMEHTAJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JOCTYIMHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W PA3BUTHE MPEJICTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEIIECTB U
XAMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUs] YMEHUH OPUEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIIMX MECTO B MIPUPOJIC, B IPAKTUICCKOHN H
MMOBCETHEBHOM KM3HU,

® Da3BUTHE YMEHHHA U CIIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAONIOICHHEM |
OOBSICHCHHUEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOMIOJIEHHEM TIpaBWJI 0O€30TMacHOTO
oOpaleHus ¢ BeIeCTBAMH.

Hapsiny c atuM, copepkarenbHas XapakTepUCTUKa LieJe U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe MO XUMUHM YyTOUHEHA U CKOPPEKTUPOBAaHA B COOTBETCTBUH C HOBBIMH IMPUOPUTETAMHU
B cHcCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TNPENOJaBaHUKW XWMHH B OOJbIIEH
CTENeHH OTAAETCS NPEANOYTEeHHE MPAKTUYECKOW KOMIIOHEHTE CcoJepKaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJArOTOBKY BBIYCKHHKAa OOIIe00pa30BaTeNbHON  OpraHu3alluy,
BIIQJICIOIIET0 HE HAOOPOM 3HAHMM, a QYHKIMOHAIBHON IPaMOTHOCTHIO, TO €CTh CIOCOOaMH U
YMEHHUSIMH aKTUBHOTO TOJYYEeHUs 3HAHUI M MPUMEHEHUS UX B PEalbHON >KU3HU JJISl PelIeHUs
MPAKTUYECKUX 3aau.

B cBsa3u ¢ oTUM mpu uM3ydeHMM IpeaMeTa «XHUMHS» JIOMUHHUPYIOIIee 3HaueHUe
MPUOOPETAIOT TaKUe IENIU U 3324, KaK:

ajanrtanus  OOydJaloIUMXcsi K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MUDA,
(dbopMHUpOBaHHE WHTEIJICKTyalbHO pPAa3BUTOM JMYHOCTH, TOTOBOM K camMo00Opa3oBaHUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
YKU3HEHHBIX CUTYAIIUX, CBSA3aHHBIX C BELIECTBAMH U UX PUMEHEHHUEM;

¢dopmupoBaHue y OOYyYarOIUXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE /ISl Pa3IMYHbIX BUJIOB JEATEIBHOCTH: PELIeHUs HpoliemM,
MOMCKA, aHaluW3a M 00paboTKM HMHPOpPMALMU, HEOOXOMUMBIX JUIsI HPUOOPETEHHs OIbITa
JeSITeNFHOCTH, KOTOpas 3aHMMAaeT BaXHOE MECTO B MO3HAHUM XUMHH, a TaKKe IS OLIEHKH C
MO3UIMH HKOJIOTUYECKOH 0€30MacHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUECKUX MPOLECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, HHTEIEKTYAIbHBIX U TBOPYECKHX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHU B
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COOTBCTCTBHUU C ) KU3HCHHBIMU HOTpe6HOCT$IMI/I, HCII0JIb30BaTh COBPEMCHHBIC I/IH(l)OpMaL[I/IOHHLIe
TEXHOJIOTUH JUTS TIOMCKA M aHAIK3a y4eOHOM M HAyYHO-MOMYISIPHON HHPOPMALIMU XUMUYECKOTO
COJICpKAHUS;

(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HaOIIOIAaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOIUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHUHN U ITPOBCACHUN XUMHUUYCCKOTO SKCIICPUMCHTA,

BOCIIMTaHUE Yy OOyJaomuxcs YOeKIEHHOCTH B TYMaHHUCTHYECKOW HAIPaBICHHOCTH
XAMUHU, ©€ BAXHOW pOJMM B  PEIICHWH TJIOOANBHBIX MPOOJIEM  pamrOHAIBLHOTO
IIPUPOJOIOJIB30BaHNS, IIOIOJIHEHUA JHEPIreTHYECKUX PECYpCOB U COXPAHEHUS IMIPUPOTHOIO
paBHOBECHS, OCO3HAHHsSI HEOOXOIUMOCTH OEpEKHOTO OTHOIIEHHS K NPUPOAEC U CBOEMY
3J0POBBIO, @ TAKIKEC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIb30BAHUS IMOJTYUCHHBIX 3HAHUU AJId IPUHATHA
I'paMOTHBIX pCHICHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMMU SABJICHUAMMU.

B yueGHOM mmane cpemHero oOmiero oOpa3oBaHusi mpeaMer «XuMus» 0a30BOT0 YpOBHsI
BXOJIUT B COCTaB MpeAMETHOH o0nacTn «EcTecTBeHHO-HAYYHBIE TPEIMETHI.

OOmiee unciio 4acoB, OTBEACHHBIX IS M3YUEHUS XMMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctaBisier 68 uvacoB: B 10 kiacce — 34 yaca (1 yac B Hexmento), B 11
knacce — 34 gaca (1 gac B Hezemio).



COJEP)KAHUE OBYYEHUA
10 KUIIACC
OPI'AHNYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKO XUMHH

[Ipenmer oprannueckoi XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepHasioB. Teopus cTpoeHus opranuueckux coequHenuit A. M. byrneposa,
e€ ocHoBHBIE TOJOXKeHUS. CTpyKTypHBIE (OPMYIBI OpPraHUYEeCKUX BeHIecTB. | omosorus,
nzoMepusi. XUMUYecKasi CBSI3b B OPraHU4YECKUX COEAMHEHUSX — OJJUHAPHBIE U KPAaTHbIE CBS3H.

[IpencraBnenne 0  KiIacCHpUKAIMKM  OpPraHMYECKUX  BemecTB.  HomeHkmarypa
OpraHMYECKUX COEIUHEHUI (cucreMarhyeckas) W TpHUBHAJIbHbIE Ha3BaHUS BaKHEHIIMX
MIPEACTABUTENEN KIACCOB OPraHUYECKUX BEILIECTB.

DKcrepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHMYecKUX BELIECTB M MaTepHajlaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIEHWe M ONHMCAHHWE JEMOHCTPALIMOHHBIX OINBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHuu (IJIaBjieHre, O0YyTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHUYECKHH pAx. MeTaH W 3TaH — MNpoCTeHIne
MIPE/ICTAaBUTENIN AaJIKaHOB: (PU3MUECKHEe M XUMHUYECKHE CBOWCTBAa (peakiuH 3aMelleHus U
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOTYYeHNE U IPUMEHEHHE.

AJKEHBI: COCTaB U CTPOCHME, TOMOJIOTUUECKHI pAl. DTWIECH U MPONMWIEH — MPOCTEUIINE
IPEJCTaBUTENIN AJIKEHOB: (M3MYECKHe M XUMHUUYECKHE CBOMCTBa (peakiuu TIHWIpUPOBAHMUS,
rajJlor€HUPOBAHUS, TUIPATALIUH, OKHCICHHS U TIOJIMMEPU3alli1), NOJy4eHUE U IPUMEHEHHE.

Anxamuenbl: OyragaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBoiicTBa (peakuus noauMmepusanun). [losydeHne CHHTETHYECKOTO KaydyyKa U PE3UHBI.

AJIKMHBI: COCTaB M OCOOEHHOCTH CTPOCHHS, TOMOJIOTHYCCKHUU psia. AICTWICH —
IIPOCTEHUIINI MpeACTaBUTENb AIKHHOB: COCTaB, CTPOCHHE, (PU3nUecKre U XUMUYECKUE CBOICTBA
(peakuuu ruipupoOBaHNUs, FAJIOTEHUPOBAHUS, THAPATALUHU, TOPEHUS), T0JIydEHHE U IPUMEHEHUE.

Apensbl. benzon: cocraB, cTpoeHHEe, (PU3MUECKHME M XUMHUYECKHE CBOWCTBA (peakLuu
rajJJoreHUPOBAaHUS W HUTPOBAHUSA), IMOJIydeHHE U INpUMEHeHue. Toryon: cocmas, cmpoeHue,
Quszuueckue u xumuyeckue ceoUCmMea (peakyuu 2ai02eHUpO8anus U HUMpOBAaHUs), noayieHue u
npumenenue. TOKCHMYHOCTH apeHOB. l'eHeTuyeckas CBsA3b MEXAY  YIVIEBOJOPOIAMH,
IIPUHAUIEKANTUMU K Pa3JIMYHbIM KJIacCaM.

[IpupoiHBIe UCTOYHUKU YTI€BOJOPOJOB. [IpuposHblii ra3 U nonyTHble HEQTSIHBIC Ta3bl.
Hedpts u e€ mnpoucxoxnaenue. CrocoObl mnepepaboTkM He(TU: IEeperoHkKa, KpPEeKUHT
(TepMHUeCKH, KaTamuTHYeCKHit), mupoiau3. [IpoaykTsl nepepaboTku HedTH, UX IPUMEHEHHE B
IIPOMBIIIICHHOCTH U B ObITy. KaMeHHBIH yroJib ¥ MPOIYKTHI €ro nepepaboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojuiekiuun «Hedte» u «Yroaby, MogenupoBaHue
MOJIEKYJ YIJI€BOJOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérneie 3amaun.

Bbluncnenuss mo ypaBHEHMIO XMMHYECKOH peakuuu (Maccbl, 00BbEMa, KOJIMYECTBa

MCXOJIHOTO BEIIEeCTBA WJIM TMPOJYKTAa PEAaKIMU IO HM3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO U3 UCXOTHBIX BEIIECTB WM MPOJYKTOB PEAKIIUH ).
Kucsiopoacoaep:kaiye opraHudeckne coeTnHeHnst



[IpenenpHble OAHOATOMHBIE CHUPTHL. METaHOJN W ATAHON: CTPOCHHE, (UIUYECKUE U
XMMHYECKHUE CBOWCTBA (PEaKIMU C aKTHMBHBIMU METAJLIAMH, T'aJIOTEHOBOJIOPOIaMHU, TOPECHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAy MOJIEKyJIaMH CIIUPTOB. JleficTBHE MeTaHOIa U 3TaHOJIa
Ha OpPraHu3M YeJIOBeKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIJIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XHUMHYECKHE CBOMCTBA (B3aUMOICHCTBHE CO IIETOYHBIMHA METAJUIAMH, KAYECTBECHHAS PEaKIIUs HA
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. [IpuMeHeHue riaunepuHa U
STHUIICHTJTUKOJISL.

@DeHoM: CTpPOSHWE MOJICKYIbl, (PU3NYCCKHE W XHMHUYECKUE CBOMCTBA. TOKCHYHOCTH
¢denona. [lpumenenne penomna.

Anpnerunpl M kemoHwvl. DOpManbAETHI, alneTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XUMHYECKAE CBOWCTBA (PEAKIMHM OKWCICHUS W BOCCTAHOBJICHHS, KAaYCCTBCHHBIC DPEAKIIHH),
MOJTy4eHUE U TIPUMEHEHHUE.

OMHOOCHOBHEIE Tpe/IebHbIC KapOOHOBBIC KHUCIOTHI. MypaBbHHAS U YKCYCHAsT KUCIOTHI:
CTpOeHHUE, PU3NUECKre M XUMHUECKIE CBOMCTBA (CBOMCTBA, OOIIHME TS KJIacca KHCIIOT, PeaKIus
Tepu(UKaMK), TOJydeHHe W TpuMeHeHne. CTeaprHOBas M OJICMHOBAas KHUCIIOTHI Kak
MPEJICTAaBUTEIIM BBICITUX KapOOHOBBIX KHCIOT. MblIa KaK COJM BBICIIUX KapOOHOBBIX KHCJIOT,
HUX MOIOIIEe IeHCTBHE.

CrnosxxHbIe dpUPHI KaK MPOU3BOJIHBIE KAPOOHOBBIX KHCIOT. ['HAPOIIA3 CIOXKHBIX (PUPOB.
Kupsl. I'maponus xupos. [Ipumenenne xupoB. bruosiornueckast posb )KHPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yriaeBooB (MOHO-, TU- U TIOJMcaxapubl). [ moko3a —
MPOCTEHIINI MOHOCAaXapua: OCOOEHHOCTH CTPOEHHUS MOJIEKYINbI, (U3NYEeCKHe U XUMHUYECKUE
cBoiicTBa (B3ammMojeiicTBue ¢ rtuapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepebpa(l), BoccraHOBiIeHHE, OpOKEHHE TIIOKO3bI), HAxXOXJEHHWE B MPHUPOJE,
pUMeHeHue, buonoruueckas poib. PotocunTe3. pykro3a Kak U30Mep TIIFOKO3BI.

Kpaxman u nemmonosa kak npupoanbie noaumepbl. CTpoeHne Kpaxmaia U LEJUTIOI03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJ0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOJIOJICHNE W OIMHMCAHHUE JIEMOHCTPAIMOHHBIX OIBITOB: TOPEHHE CHHUPTOB, KayeCTBEHHbBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoia okcuaoM wmeau(ll)), MHOroaTOMHBIX
cnupToB (B3ammojelicTBue riuiepuHa c¢ ruapokcuaom wmeau(ll)), ampaernmoB (oxucieHue
aMMHa4dHbBIM pacTBOopoM okcuga cepebpa(l) um rumpokcumom wmemu(ll), B3ammomeiicTBue
KpaxMaja C HOJIOM), MPOBEIEHUE MPAKTHUYECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacuérnbie 3agaun.

Boluricnenuss 1o ypaBHEHHIO XMMHUYECKOW peakuuu (Maccel, o0bEMa, KOJIUYECTBA
UCXOJHOTO BEIIeCTBa WM NPOAYKTa pEaklMyd MO H3BECTHBIM Macce, 00BEMY, KOJIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOJAYKTOB PEAKIIUHN).

A30TCoIepIKalle OPraHUYEeCKIE COSAMHEHMUSI.

AMUHOKUCIOTBI Kak aM(pOTepHbIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHUE CBOICTBA aMHUHOKHUCIOT (Ha mMpuUMepe TIWIKMHA). buonorndeckoe 3HaUYeHHE
aMuUHOKHUCIOT. [TenTumpl.

benku kak mpupoaHbIe BBICOKOMOJIEKYISpHbIE coenuHeHus. [lepBuuHas, BTOpuUYHAs U
TpeTUyHasi CTPyKTypa OenkoB. XHMHUYECKHE CBOWCTBAa OEIKOB: THAPOIU3, ACHATypaIus,
KaueCTBEHHBIC PEAKIINH HA OCIKU.



DKcIepuMEHTaIbHBIE METOJbl M3YUEHHsI BEUIECTB M UX IPEBpAIlCHUi: HAOII0AeHUE U
OMHCAaHHE JEMOHCTPALMOHHBIX OIBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peaxiuu OEIKOB.

BricokomoiieKkyJIsipHbIe COeIMHEHHS

OCHOBHbBIE TMOHATHS XUMHHU BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJIeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYJISIPHBIX COETUHEHUH — MOJIMMEPHU3aLUs U MOJUKOHICHCALIUSL.

DKClepUMEHTAJIbHBIE METO/Ibl M3Y4YEHHUs BELIECTB U MX IPEBPAIICHUN: O3HAKOMIIEHUE C
o0pa3aMu IpUPOJAHBIX U UCKYCCTBEHHBIX BOJIOKOH, TNIACTMACC, KAYYYKOB.

MexnpeaMeTHbIE CBA3H.

Peanu3zanus MexnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kimacce
OCYILIECTBJISIETCSl 4Yepe3 HCIOJIb30BaHUWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHM, SABISIOUIUXCA CUCTEMHBIMU 11 OTJEJIbHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIUKJIA.

OO0mue ecTeCTBEHHO-HAyYHbIE TOHSATHSA: SBJICHUE, HAy4dHbINH (DaKkT, THUMOTE3a, 3aKOH,
TEOpUsl, aHaJdu3, CHUHTE3, KiIaccupukauus, IEepUOJUYHOCTh, HAOIIOJEHUE, HW3MEpPEHUe,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duzrka: MaTepusi, SHEPTUs, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPreTHUECKUN YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PU3NYECKHE BEIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Ouocdepa, oOOMEH BEIIECTB B OpraHusMe, (OTOCHUHTE3,
OMOJIOTMYECKU aKTUBHbIE BelllecTBa (OENKU, YIIIEBOIbI, )KUPHI, (DEPMEHTHI).

I'eorpadusi: MuHepabl, FOpHbIE TOPO/Ibl, TOJIE3HBIE HCKONIAEMBbIE, TOIUIUBO, PECYPCHI.

TexHosOTHs: MHUILEBbIE TPOIYKTHI, OCHOBBI PAlJMOHAIBHOIO ITUTAHMS, MOIOIME CPEICTBA,
JIEKapCTBCHHBIE U KOCMETHYECKHE NpEnapaThl, MATEPUAIIbl U3 UCKYCCTBEHHBIX U CHHTETUYECKHX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckue 0CHOBbI XMMHUH

XUMHYeCKUuH dJeMeHT. AtoM. Sapo aroma, HW30TONBI. DJEKTpOHHAs 000JI0YKa.
DHepreTHyecKue YpOBHH, MOJAYPOBHU. ATOMHBIE OpOUTaNH, S-, P-, d- aneMenThl. OCOOEHHOCTH
pacrpeieneHus JICKTPOHOB M0 OPOMTANIIM B aToMax 3JIEMEHTOB INEPBBIX UYETHIPEX MEPUOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

Ilepuomnueckuit 3akoH u Ilepuoamdeckass cucrema xumuueckux 3memMeHToB . U.
MenneneeBa. CBsi3b NEPUOIUYECKOrO0 3akoHa u Ilepuoguyeckol CHUCTEMbl XHUMHUYECKHX
aneMeHToB JI. 1. MenzneneeBa ¢ COBPEMEHHON TEOPHUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHUS CBOWCTB XUMHUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX BEUIECTB
0 TpyInaM U neproiaM. 3HaueHHEe MePUOANYECKOr0 3aKOHA B Pa3BUTHHN HAYKH.

CrpoeHue BemecTBa. XUMHUYECKas CBs3b. BUABI XUMHYECKOW CBs3UM (KOBaJEHTHAas
HEMoJIApHas U TOJNSpHasi, MOHHAsA, MeTajuinueckas). MexaHu3mbl oOpa3oBaHHs KOBaJECHTHOU
XUMHUYECKON CBs3U (OOMEHHBIH M TOHOPHO-aKIENTOPHBIN). BomoponHas cBsi3b. BaneHTHOCTD.
DneKTpoOoTpULaTeNbHOCTh. CTeneHb OKucieHns. IOHbI: KAaTHOHBI U AHUOHBI.



BemiectBa MOJIEKYISIPHOTO M HEMOJICKYJISIPHOTO CTPOCHHS. 3aKOH IMOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTh CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[Tonsarue o gucnepcHbIX cuctemax. MICTUHHBIE U KOJIJIOWIHBIE pacTBOPBL. MaccoBast 1015
BEIIECTBA B PaCTBOPE.

Knaccupukamuss HeopraHmueckMx coeauHEeHWd. HoMeHkiaTypa HEOpraHHMYECKHX
BemiecTB. ['eHeTHueckass CBSi3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K Pa3TuIHBIM
KJIacCaM.

Xumunyeckass peaxkius. Knaccupukanus XUMHUYECKHX pPEaKUMM B HEOPraHUYECKOW U
OpraHUYECKON XUMHH. 3aKOH COXpaHEHUsI MaCChl BEIIECTB, 3aKOH COXPAHEHUS U MPEBPAILICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTh peakuuu, €€ 3aBHCHUMOCTh OT Pa3iIUyHbIX (akTopoB. OOpaTHUMblE pEAKIUH.
Xumudeckoe paBHoBecwe. DakTopbl, BIMSIONIME HA COCTOSHUE XMMHYECKOTO PaBHOBECHSI.
[Tpunnun Jle HlaTense.

OnektponuTrdeckas aucconuarnys. CunbHble W cinadbie 3eKTposuThl. Cpena BOJHBIX
pacTBOPOB BEUIECTB: KHUCIIAsl, HEUTpaIbHasl, IETOYHAS.

OKHCIUTETFHO-BOCCTAHOBUTEIHHBIC PEAKIIUH.

DKCIEepUMEHTAIBHBIE METOJIbI M3yYeHHUs BEHIECTB M WX MPEBPAIICHUN: JEMOHCTpPAIHS
tabmui «llepromnueckas cuctema xumudeckux sneMeHToB J[. M. MenpaeneeBa», u3ydeHue
MOJIEIe KPUCTAUTMUECKHX peméToK, HaOMI0eHne ¥ OIHCaHWuE JEeMOHCTPAIMOHHBIX H
a0OpaTOPHBIX OMBITOB (pa3yIoKEHUE TEPOKCHIA BOJOpOJa B TPHUCYTCTBUU KaTaau3aropa,
OIPENIETICHUE CPEellbl PACTBOPOB BEIIECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKLIUU
WOHHOTO OOMEHa), MPOBEJACHUE TMPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AaKTOPOB Ha
CKOPOCTh XUMHUYECKOW PEAKIINM».

Pacuérhpie 3amaun.

Pacuérel o ypaBHEHUAM XUMHUUYECKUX PEAKLUI, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCMOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemetramnoB B Ilepuonnueckoir cucTeMe XHUMHUYECKUX
anementoB JI. M. MengeneeBa U 0COOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAJJIOB. AJUIOTPOIIUSI HEMETAJUIOB (Ha MpUMepe KUCIopoa, cepbl, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BaKHEUIIMX HEMETAJUIOB (TajoreHoB, cephl, a3oTa, docdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOAECPKALINX KHUCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XHENILINX HEMETAIOB U UX COCTUHEHUH.

Mertamisl. Ionoxenue meraioB B Ilepuoauueckoil cucteMe XUMHUYECKUX JIEMEHTOB /Jl.
N. MenneneeBa. OCOOEHHOCTH CTPOCHHS JIEKTPOHHBIX 000JI0YEK aToMOB MeTaysioB. OOmiue
¢buznueckue cBoiictBa MeTawioB. CIUlaBbl METaIOB. DJIEKTPOXUMHUYECKUN Pl HAIPSHKEHUN
METAaJJIOB.

XUMHUYECKHE CBONCTBA BaXHEHIIMX METANJIOB (HATPHM, KaluWid, KalblUWW, MarHuii,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCMHEHUIA.

O61ue crocoObl MoTy4YeHHust MeTauioB. [IpruMeHeHne MeTamioB B OBITY U TEXHUKE.

OKCIEpUMEHTAIbHBIE METOJbl H3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJulekinu «MeTalibl M CIIaBbl», 00pa3lloOB HEMETAJUIOB, PEIICHHE SKCIePUMEHTAIBHBIX
3aa4, HaONIOJIEHWE W  ONHCAaHWE JEMOHCTPAIMOHHBIX ©  JTaOOPAaTOPHBIX  OTMBITOB



(B3auMoOIeHiCTBHE THUAPOKCHIA ATIOMUHUS C PACTBOPAMHU KHUCJIOT W IIEJIOYel, KaueCTBEHHbIE
peakly Ha KaTUOHBI METAJIIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa win 00bEMa ra3oB IO U3BECTHOMY KOJIMYECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 YYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacuéThl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOJIYKTOB PEAKIIMH, €CITH OJIHO U3 BEIIECTB UMEET MPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B 00ecriedeHNH HKOJIOTUYECKOM, SJHEPTETUUECKOM U MUIIEBON 0€30MacCHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATHE O HAy4YHBIX METOJAX IO3HAHUS BEIIECTB M XHUMUYECKUX
peaKuum.

[IpencraBnenuss 00 OOMMX HAYYHBIX MPHUHIUIAX MPOMBIIUIEHHOTO TOJYYCHHS
Ba)KHEWIIIMX BEILIECTB.

UenoBek B MHUpE BEIIECTB WM MATEPHAIOB: BAKHEUIIME CTPOUTEIBHBIE MATEpHAJIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHUaJbl, OpPraHUYECKHUE U MUHEPAJIbHBIE YI0OpEHUSI.

XuMHUsST U 3I0POBbE YEJIOBEKA: MpaBWJia HMCIOJb30BaHUA JIEKAPCTBEHHBIX MpPENapaTos,
npaBuiia 0€30TaCHOTO MCIOJIB30BAHUS MTPENapaToB OBITOBOM XMMHUHU B TTIOBCETHEBHOM KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXNnpeaAMETHBIX CBA3€H MPU U3YyYEHHH OOIel M HeOpraHUYeCcKOW XUMHH B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHNE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK U MOHATUH, ABIISIIOIIUXCA CUCTEMHBIMH JJIS OTAEIBHBIX MPEAMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (akT, TUIOTE3a, 3aKOH, TEOopHs,
aHalM3,  CHHTE3,  KilaccUpHUKanus,  IMEePUOAMYHOCTb,  HAOJIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBIICHHE.

®dusnka: Marepus, SHEPrus, macca, aroM, IEKTPOH, MPOTOH, HEWTPOH, WOH, W30TOI,
PaZMo0aKTUBHOCTh, MOJIEKYJa, PHEPI€TUYECKUI ypOBEHb, BEIIECTBO, TEIO, 00bEM, arperarHoe
COCTOSIHUE BEIeCTBa, (U3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

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

I'eorpadust: MuHepabl, FOpHbIE IOPO/IbI, MOJIE3HbIE HCKOTIAeMble, TOIUIMBO, PECYPCHI.

TexHnonorus: XUMUYECKas MIPOMBILIJIEHHOCTb, METaJUTYprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO3SIIICTBEHHOE MIPOU3BO/ICTBO, MUILIEBAs
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLMOHHBIX MAaTEpPHUANIOB, 3JEKTPOHHAs MPOMBIIUIEHHOCTb,
HaHOTEXHOJIOTHUH.
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[UNIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMLI 110 XUMHWHN HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pe3ylbTaTaM OCBOCHUS OOYYarOIIUMUCS
MporpaMM CpeaHero oOmiero oopazoBaHus (JUYHOCTHBIM, METANPEAMETHBIM U MPEAMETHBIM).
HayuHo-meroanueckoii OCHOBOM [uid pa3paldOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus ABISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/I.

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM 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;

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

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

TOTOBHOCTh M CIHOCOOHOCTh OOYYaromMXCsi PYKOBOJICTBOBAThCSl B CBOEH AESITEIBbHOCTU
LIEHHOCTHO-CMBICJIOBBIMM ~ YCTAHOBKAMH, TMPUCYIIUMHU LIEJOCTHOM CHCTEME XMMHUYECKOTO
o0pazoBaHUs;

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

JIMYHOCTHBIE pE3yabTaThl OCBOCHMS NpeaMeTa «XUMHs» JOCTHTalTCs B EIUHCTBE
yu4eOHOM M BOCHMTATEIBbHOW JEATENBHOCTH B COOTBETCTBUM € T'yMaHUCTHYECKHMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUIICKOTro
IpaXXJJaHCKOTO OOIIecTBa, NPUHATHIMH B OOIECTBE HOPMaMU U IpaBWIaMHU IOBEIEHUS,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JIMYHOCTHU O0YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT CPOPMHUPOBAHHOCTh
ONbITa MO3HABATEJIbHOM M MPAKTHUUYECKOW JESTeNbHOCTH OOydarolluxcs [0 peaau3aliu
IIPUHATBIX B OOLIECTBE [IEHHOCTEH, B TOM YHCJIE€ B YaCTH:

1) rpaxIaHCKOro BOCIIMTAHUA:

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

NPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXJIMYHOCTHBIX OTHOLICHHH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTHU IIPU CO3JIaHUU YUYEOHBIX 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 JOCTM)KEHHUS HAyKH €CTh Pe3yJbTaT JUIMTENbHBIX HaOIIOJEHHH,
KPOTIOTJIUBBIX SKCIIEPUMEHTAIBHBIX TOUCKOB, MOCTOSTHHOTO TPY/a YUEHBIX U IPAKTUKOB,;
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WHTEpeca ¥ I[O3HABATEIBHBIX MOTHBOB B TMOJIYYCHHH H TMOCIEAYIOIIEM aHaJIHn3e
UH(OPMAIIUHY O MEePEIOBBIX JOCTHKCHHUSIX COBPEMEHHON OTEUYECTBEHHOW XUMUM;

3) AyXOBHO-HPABCTBEHHOI0 BOCTIMTAHUS:

HPABCTBEHHOT'O CO3HAHUS, 3TUYCCKOTO MTOBEACHHUS,

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 ITPABOBBIX HOPM M OCO3HAHUE TIOCIICICTBUN ITHX TOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

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

coOo/IeHns MpaBmiI O€30MacHOTO OOpalIeHus] ¢ BEIIECTBAMU B OBITY, MOBCEIHEBHOM
KU3HU U B TPYJIOBOU JICATSIHHOCTH,

MOHVMAHMS [EHHOCTH TMPaBWJI WHIWNBUAYAILHOTO ¥ KOJUICKTUBHOTO OE€30TIaCHOTO
TTOBEJICHUS B CUTYAITUAX, YTPOXKAIOIINX 370POBBIO U HKHU3HH JIIOJICH;

OCO3HAHUS TOCIICJICTBUN M HENPHUATHS BPEIHBIX TPUBBIYEK (YIIOTPEOJICHHS aIKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

KOMMYHHKATHBHOW KOMIIETEHTHOCTH B  Y4eOHO-HMCCIIEIOBATEIBCKOW JICATEIIHBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH 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 3HAHUM 110 XUMUM;

YBaXKEHHUS K TPYY, JIOASAM TpYyJa U pe3ylibTaTaM TPYI0BOil e TEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyayuieil mpodeccu U peaan3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JIOrN4eCKOro BOCIIMTAHUA:

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

MMOHUMAaHHUS TI00aLHOTO XapakTepa SKOJIOTHYECKUX MPOOieM, BIUSHUS SKOHOMUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpEJ OKPYXKAarollel HmpUpOJHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JIEMCTBUI U NIPEIOTBPALLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
NEeSITENFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSATH UCOJIOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

c(OPMUPOBAHHOCTH  MHPOBO33PEHHS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHUS HAYKH U OOIIECTBEHHOW MPaKTHKH;
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MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
PalMOHAIBLHOTO HAYYHOI'O MBILLJIEHUS, CO3/IaHUU LEJIOCTHOIO IIPEICTaBICHUs 00 OKpPYKaIOLIEM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodIeM CoOXpaHeHUs PUPOJTHOTO PABHOBECHS,;

yOexAEHHOCTH B 0CO0OM 3HAUMMOCTH XMMMM JUIsI COBPEMEHHOM IMBWIM3ALMMU: B €€
I'YMaHUCTUYECKOW HAIIPaBJIEHHOCTH M BaKHOM POJIM B CO3/aHUM HOBOW 0a3bl MaTepuaibHOMN
KYJIbTYpbI, PELIEHUH ITI00abHBIX MPOOJIEM YCTOMYMBOIO pa3BUTHUS YEJIOBEUYECTBA — ChIPHEBO,
SHEPreTUYECKOM, IMHUIIEBOW M DKOJIOTUYECKOM O€30MacHOCTH, B Pa3BUTUU MEIUIUHBI,
00eCTeYeHn! YCIOBHH YCIEITHOTO TPyJa U SKOJIOTUYECKA KOM(DOPTHON KU3HU KAXKIOTO YiIeHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TIPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIO0JIb3YEMBIX B €CTECTBEHHBIX HAayKaxX, CIIOCOOHOCTH HCIOJIb30BaTh MOJyYyaeMble 3HAHMS IS
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 BBHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUSA JUTSl pelIeHUs TpodiieM
B pEAJIbHBIX KU3HEHHBIX CUTYalHSIX;

MHTEpeca K MO3HAHUIO U HCCIIE0BATEIbCKOM NesITENbHOCTH;

TFOTOBHOCTH M CIHOCOOHOCTH K HENpPEepbhIBHOMY 0O0pa30BaHHMIO M CaMOOOpPa30BaHUIO, K
AKTUBHOMY TIIOJYYE€HHIO HOBBIX 3HAaHMM MO XMMHHM B COOTBETCTBHUM C JKU3HEHHBIMU
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 I (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUTMHAPHBIE
(MexTpeIMeTHBIC) OOIIeHayYHbIC TIOHATHUS, OTPAKAIONTNE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPA
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHUE, MPOIIECC, CHCTEeMa, HAy4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOCHUE, U3MEPEHUE, IKCIIEPUMEHT U JAPYTHe);

yYHHUBEpCaIbHbIC y4eOHbIe JICHCTBUS (To3HaBaTENbHBIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QPYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOyYaloOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXAMCLUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS U YHUBEpCalbHbIEe YyueOHBbIC NEHCTBUS B TO3HABATENBLHOU U
COI[MAIbHON MPAKTHUKE.

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

OBJaieHHe YHUBEPCAJIbHBIMU YUeOHBIMHU MO3HABATEIbHBIMH JeHCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

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

ONpeNeNsaTh LeNUu JeATEeIbHOCTH, 3aJaBas NapaMeTpbl U KPUTEPUHU HX JOCTHKEHUS,

COOTHOCHTDL PE3YIIbTAThI ACATCIBbHOCTHU C NOCTABJICHHBIMHU LICIISIMU
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WCIOJIb30BaTh TPU OCBOCHUW 3HAHWHA MPHUEMBI JIOTUYECKOTO MBINIJICHHUS — BBIJIEISTH
XapaKTepHbIC TPU3HAKK TMOHSATHA W YCTaHABIMBATh WX B3aWMOCBS3b, HCIIOIH30BAThH
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 PpACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEUHUS B PAaCCMATPUBAEMBIX SBJICHHSX, (OPMYIHUPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (opMysia, YpaBHCHHE XHMHYSCKOH peakiMd — TMPH PEIICHHH YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIaJICTh OCHOBAMHY METOJIOB HAYYHOT'O MMO3HAHUS BEIIECTB U XUMHUYECKUX PEAKITHIA;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
It GOPMHUPOBAHUS TUIIOTE3BI TIO TPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXKICHHIA,

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (GopMylIHpoBaTh OOOOIMIEHHS W BBIBOJBI OTHOCUTENIHHO
JOCTOBEPHOCTH PE3yJIbTaTOB MCCIIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIIENOBATEILCKOW W TPOEKTHOW JIESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOSATEIBLHOMY IOUCKY METOJOB pElIeHUs
MPaKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHbIX METOJOB [TO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMHGOPMALIMIO Pa3UYHBIX BUIAOB W (OPM MPENCTaBICHUS, KPUTUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

(dbopMmynupoBaTh 3ampoChl U MPUMEHSTh pa3IUYHbIE METOJbl IMPHU TMOUCKE U O0TOOpe
uHpopManuy, He0OXOAUMOM /7Sl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT UCIOJIb30BaHUS WH(DOPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJIOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOMPATh ONTUMAIBbHYIO (hOpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOIUIBI, PUCYHKH U IPYTHE);

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauecTBE CpeACTBAa NpuU paboTe ¢ XUMHUYECKOMN
uHpopmanuen: TPUMEHATh MEXNpeAMETHbIe ((U3MYeCKue W MaTeMaTH4eCKHe) 3HakKu |
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATUBHBIMH J1€HCTBUSIMU:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJIaeMOW TEMBI B XOJi¢ AHANOTa W/WIN JUCKYCCHUH,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;
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BBICTYIIaTh C IPE3EHTALMEl pe3yabTaTOB IO3HABATEJIbHOM AEATEIBbHOCTH, MOJIyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUM XUMHYECKOTO
9KCIEPUMEHTA, IPAKTUYECKOW padOThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
UCCIIEIOBAaHUH IYTEM COIJIACOBAHUS MO3ULIMN B X0Z€ 00CYXK/IeHUsI 1 0OMEHA MHEHUSIMH.

OByajeHHNe YHMBEPCAJIbHBIMH PeryJsiTHBHBIMH 1eICTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO I[MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompenenss e€ IeNu W 3a/a4d, KOHTPOJIHMPOBATh M MO0 Mepe HEOOXOAMMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3hHEeKTUBHBIN CTOCOO MX PEIICHHUS ¢ YUETOM TOIyYeHHs] HOBBIX 3HAHHNA O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBIISAITh CAMOKOHTPOJIb CBOEH JEATEIILHOCTU HAa OCHOBE CaMOaHalIu3a U
CaMOOLIEHKHU.

HNPEIMETHBIE PE3YJIbTATbBI
10 KJTIACC

[IpeameTHBIC pe3ynbTaThl 0CBOCHUSI Kypca «OpraHndeckas XUMHUsD OTPaXKaIoT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIONIEH E€CTECTBEHHO-
HAayYyHOM KapTUHBI MHpa, POJM XMMHUU B TO3HAHUU SBJICHUNW NOPUPOJBI, B (HOPMHUPOBAHHUU
MBIIIJIEHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW T'PAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKH OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3I0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HaHHM, KOTOpas BKJIIOYAET: OCHOBOIOJArarolue
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, 3JIeKTpPOHHAsi 000JI04YKa aroma, MOJIEKYJia, BaJIEHTHOCTb,
AIIEKTPOOTPHUIATENIHOCTh, XHMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaléHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIH 00BEM, YrIEpOAHBIH  CKEJIET,
(GyHKIMOHANTBHAS TPYIIA, paguKan, H30Mepus, U30MEepbl, TOMOJIOTHUYECKUN psJ, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKALIUEe COCTUHEHHSI, MOHOMEp, MOJUMED, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHMS]); TEOPUHU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUUYECKUX
BemectTB A. M. byrmiepoBa, 3akOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHUE 3HAHHUA, JIeXKalllue B OCHOBE MOHUMAaHHS
MPUYMHHOCTH ¥ CUCTEMHOCTH XMMHUYECKHX SIBICHUH, (DAaKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BAHUHU BAXKHEHUIITUX OPraHMYECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeIbHOCTH YeJI0BEKa,

chOpMUPOBAHHOCTh YMEHHI BBIABIATH XapaKTepHbIE MPU3HAKU MOHSITHI, YCTaHABINBATh
UX B3aUMOCBSI3b, UCIIOJIB30BATh COOTBETCTBYIOIINE OHITHS IIPH OMTUCAHUH COCTaBa, CTPOCHUS U
MpeBpalIEHU OPraHUYECKUX COCTMHEHU;

chOpPMUPOBAHHOCTh YMEHUU HMCHOIB30BATh XUMHUECKYI0 CHUMBOJUKY IJII COCTaBICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (OpMYN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUN, U3rOTaBIMBATh MOJEIIA MOJIEKYJ OPraHWYECKUX BEILIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

chOpMUPOBAHHOCTh YMEHUI yCTAaHABIMBAThH MPUHAIJICKHOCTh U3YYEHHBIX OPraHUYeCKUX
BEIIECTB IO HMX COCTaBY U CTPOCHHUIO K OMNpeAeNEHHOMY KIACCy/TpYIIe COSAUMHEHUN
(yrneBoAoponibl, KHCIOPOJ M  a30TCOJEpP)KALUIME COCAUHEHUS, BBICOKOMOJIEKYJISIPHbIE
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COCJMHEHUs), JaBaTh MM Has3BaHMA O cucremarndeckoi Homenkinatype (IUPAC), a takxe
NPUBOANTH TPUBHAJIBHBIC HA3BAaHUS OTJIEIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIUJICH,
alleTWICH, STHJICHIJIHMKOJb, TJIHMLEPUH, (eHod, (QopManbaerui, aneTaabAerull, MypaBbHHas
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsl KUCJIOTa, CTEApPUHOBAsl KUCIOTA, TIIOKO03a, (PyKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

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

C(OPMHUPOBAHHOCTh YMEHHUSI NPHUMEHATH MOJOXKCHHUS TEOPUU CTPOCHHUS OPTaHUYECKUX
BemecTB A. M. ByriepoBa [uist 00bSCHEHUS! 3aBUCUMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOpMHUPOBAHHOCTh YMEHUH XapakTepus3oBaTb COCTaB, CTPOCHUE, (QUIUYECKUE U
XAMUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENEH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(MeTaH, JTaH, ATWIEH, MPONWIEH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHAas U YKCyCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj0o3a, aMMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBAThH
TCHETHYECKYIO CBSI3b MEXKAY HHUMH YPaBHEHHSMHU COOTBETCTBYIONIMX XHMHUYECKUX PEAKIHA C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

cOpPMUPOBAHHOCTh YMEHHUS XapaKTepU30BaThb HWCTOYHUKU YIJIEBOJIOPOJHOIO ChIPbA
(HeTb, MPUPOMHBIA Ta3, Yroiib), CHOCOOBI HMX MEpPepadOTKH U MPAKTUYECKOE MpUMEHEHHUE
MIPOJIYKTOB MepepadoTKH;

C(OPMHUPOBAHHOCTh yMEHHHA TPOBOANWTH BBIYUCICHHUS 110 XUMHYECKUM YpaBHEHHSIM
(Maccbl, 00bEMa, KOJIMYECTBAa MCXOJHOIO BEUIECTBA WJIM MPOAYKTAa PEAKIHH 10 H3BECTHBIM
Macce, 00bEMyY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOIYKTOB pEaKun);

c(hopMUPOBAaHHOCTh YMEHHI BJIAJIETh CUCTEMOM 3HAHUI 00 OCHOBHBIX METOJIaX HAYIHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU TMpPH M3YYEHHHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpPEHHe, OSKCIEPUMEHT, MOJCIUPOBAaHUE), MCIOJIB30BaTh CHUCTEMHBIC
XMUMHWYECKUE 3HAHUSA JUI IPUHATHS PELICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIOAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHBIM 000PYIOBAaHUEM, a TAaKXKe MpaBHiia 0OpallleHus C BEIECTBAMHU B COOTBETCTBUU C
MHCTPYKIHUSMU IO BBIOJHEHUIO J1a00paTOPHBIX XUMUYECKUX OTBITOB;

chOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATh XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKX BEIIECTB MPU HArpeBaHUM, MOJyUYECHUE ATHIICHA U U3yYCHHE €ro
CBOMCTB, KayeCTBEHHbIC pEAKIMH OPraHMYECKUX BEIIECTB, JIeHATypauus OCIKOB MpHU
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
mpu oOpallleHnu ¢ BellecTBaMU U JIa0OpaTOPHBIM 00OpYyIOBaHUEM, MPEACTABISATh PE3YAbTAThI
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(dbopMynupOBaTh BHIBOIBI HA OCHOBE 3TUX PE3YyIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIUIo,
MOJIy4aeMYI0 U3 pa3HbIX MCTOYHUKOB (CpeAcTBa MaccoBOi nHpopmanuu, IHTEpHET U ApYyrux);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKU LIEJIecO00pa3HOro
MOBEJICHUsT B OBITY M TPYJOBOM [EATENBHOCTH B LEISAX COXPAHEHUS CBOErO 370POBbS U
OKpY>Karollel MPUPOJHON Cpelbl, 0CO3HAaBAaTh OMACHOCTh BO3JEHCTBMS Ha *KHBbIE OPraHU3MBI
OTpeNIeNEHHBIX OpPraHMYeCKUX BellecTB, MOHMMas cwmbici mokazatens [IJK, mosicHaTe Ha
IpUMEpax CIOCOObl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJIHOTO BO3JCHCTBUS HAa OPraHU3M
YeJI0BeKa;
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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

[IpenmeTrHble pe3ynbTaThl OCBOeHUS Kypca «OOmas W HEOpraHWYyecKas XUMHs»
OTPaXKAIOT:

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XWMHUYCCKOW COCTABJISIOMICH ©CTECTBEHHO-
HAyYHOW KApTUHBI MHUpA, POJIM XMMHH B TO3HAHWUW SIBJICHHA TPHUPOJBI, B (HOPMUPOBAHUU
MBIIIUICHUSI U KYJIBTYPhl JUYHOCTH, €€ (YHKIIMOHAIBHOM T'PAMOTHOCTH, HEOOXOJMMOW IS
pelieHus: TMPaKTUYeCKUX 3a/ad M HKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHS K CBOEMY
3I0POBBIO U IPUPOTHOM CpeIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIEKTpOHHBIC OPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCTICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAs, METAINYECKas, BOJOPOIHAsN),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, ANEKTPOJUTHYECKAS JUCCONUAINS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCTH
XUMUYECKOW  peaklny, XHMHYECKOE€ paBHOBECHE); TEOpPUHM W  3aKOHBI  (Teopus
AIEKTPOJIUTUYECKON Auccolmanuu, nepuonnueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BELIECTB, 3aKOH COXPAHEHMs U MPEBPALIEHHUS SHEPTHH MPU XUMHYECKHX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHPOBO33PEHUECKUE 3HAHMS,
JeXalue B OCHOBE IMMOHUMAaHMSI NPUYMHHOCTH U CHCTEMHOCTH XWMHUYECKUX SIBICHUI,
(hakToNIOrMuecKue CBEIEHUSI O CBOWMCTBAX, COCTaBe, MOJYyYECHUH M 0OEe301MacHOM HCIIOJIb30BAHUU
BKHEHIINX HEOPraHUYECKUX BEUIECTB B ObITY M MPAKTUYECKON NEATEILHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABIISATH XapaKTepHbIC MPU3HAKU MOHSATHUM, yCTaHABINBATh
UX B3aUMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME IMOHSATHS MPH ONHWCAHUU HEOPraHHMYECKUX
BEIIECTB U UX MPEBpaIllCHU;

c(OpMUPOBAHHOCTh YMEHUU HMCHOJIb30BaTh XMMHUECKYI0 CHUMBOJUKY JJII COCTaBICHUS
dbopMyn BelIeCTB M YpaBHEHUN XUMUYECKUX pEaKIUil, CHUCTEeMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHaibHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHbIid Tras,
YIJICKUCHBIN Ta3, aMMUak, TaméHas H3BECTh, HeraméHas W3BeCTh, MHUThEBas COAd, MUPUT U
Jpyrue);

chOpMUPOBAHHOCTh YMEHUH ONMpPEAENsATh BaJICHTHOCTh U CTEIIEHb OKUCICHUS XUMHUYECKUX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJinyeckasi, BOJOPOHAS) B COCAUHEHUSIX, TUI KPUCTAIUTUYECKOW PEIIETKH KOHKPETHOTO
BeI[eCTBA (ATOMHAs, MOJEKYJspHAs, WOHHAs, METaJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHUUYECKUX COCTUHEHHIA,

chOpMUPOBAHHOCTh YMEHHI YCTaHABIMBATh MPUHAATIE)KHOCTh HEOPTAaHHMUECKUX BEIIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpymIe CoelnHEeHUH (MPOCThIe BEIIeCTBa — METAILJIBI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHUBI, COJIH);

chOpMHUPOBAHHOCTh YMEHHI pacKpblBaTh CMBICT mepuoandeckoro 3akona JI. U.
MenneneeBa W JEMOHCTPUPOBATH €r0  CHUCTEMATH3UPYIOIIYIO, OOBSICHUTENBHYIOD U
MPOTHOCTUYECKYIO (PYHKIINU;
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c(OPMHUPOBAHHOCTh ~YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuonos Ilepuoauyeckoii cucteMbl XUMUYECKUX 1eMeHTOB 1. 1.
MenzeneeBa, HCHOJB3YS MOHATUS «S-, P-, O-3JCKTPOHHBIE OPOHMTANINY, «IHEPreTUUYCCKHUEC
YPOBHM», OOBSACHATh 3aKOHOMEPHOCTH M3MEHEHHsI CBONCTB XHMHUYECKHX OJJIEMEHTOB U HX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

C(OPMHUPOBAHHOCTh YMEHHMH XapaKTepPH30BaTh (OMHCHIBATh) OOIIME XUMHUYECKHE
CBOMCTBAa HEOPraHMYECKUX BEIIECTB pa3IMYHbIX KJIACCOB, IOJATBEP)KJIaTh CYLIECTBOBAHUE
FEHETUYECKON CBA3M MEXJAy HEOpraHMYeCKMMHU BEleCTBaMU C TIOMOILIBIO ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIACCU(PUIMPOBATH XMMHUYECKHE PEAKIMH IO Pa3InYHbIM
MpU3HakaM (YMCIy U COCTaBy pEarupyrollMX BElIEeCTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

c(OpMHUPOBAHHOCTh YMEHHUI COCTABIIATh YPABHEHMS PEaKUil pa3InYHbIX TUIIOB, MOJHBIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOIO OOMEHa, yYUThIBasl yCIOBHS, IPU KOTOPBIX 3TH
peaxkuuu UAyT 10 KOHIIa;

cOpPMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHWYECKUX BEIIECTB, pAaclo3HaBaTh OIMBITHBIM NYTEM HOHBI,
MIPUCYTCTBYIOIIKE B BOJAHBIX PACTBOPaX HEOPraHUYECKUX BEILECTB;

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

C(OPMHUPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTh CKOPOCTH XMMHUYECKON PEAKLIMU OT
pasnuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHYECKOTO PaBHOBECHS B 3aBUCHUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOILECCHl, JIEKaIlUe B
OCHOBE NPOMBIIIUIEHHOTO MOJYYE€HUsI CEPHOM KHMCIOThI, aMMMAKa, a TaKKe CPOPMHUPOBAHHOCTh
IpeJcTaBIeHUH 00 OOIMMX HAYYHBIX NMPUHLIMIIAX U IKOJIOTHYECKUX IpoOiieMax XUMHUYECKOTO
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAaHUEM IOHATHS
«MaccoBas JI0Js BEIECTBA B PacTBOpE», OOBEMHBIX OTHOLICHMH TIa30B IMPU XUMHUYECKHX
peakumsax, Macchl BelecTBAa WM 00bEMA Ta30B M0 W3BECTHOMY KOJIMYECTBY BEILECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOrO 3(ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALLICHUS U COXPAaHEHMSI SJHEPTUU;

c(OPMHUPOBAHHOCTh YMEHUH COONIONATh IpaBUia MOJIB30BAaHUS XMMUYECKON MOCYI0N U
1a00paTOpHBIM 000PYI0OBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEHHUs C BEIlECTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATb U BBIIOJHATH XUMHUYECKUH SKCIIEPUMEHT
(paznoxeHue NeEpOKCHJIAa BOJOPOJA B MPHUCYTCTBUM KaTalnW3aropa, ONIPEAETICHHUE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMMUYECKOW pPEaKLUHu, peaklMM HOHHOTO OOMEHa, KaueCTBEHHbIE DPEaKLUU Ha
cynbdar-, kapOoHAT- U XJIOPHJ-aHUOHBI, HA KATHOH aMMOHMS, pEIIeHUE SKCIEePUMEHTATbHbIX
3ajauy mo TemMaMm «Metamub» U «Hemeramibl») B COOTBETCTBHMH C IpaBWJIAMH TEXHUKHU
0€30MaCHOCTH MPH 0OpallleHUH C BELIECTBAMU U JJAOOPaTOPHBIM 000pyI0BaHUEM, NPEICTABIATh
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii u GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;
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C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHYECKYI0 HH(OpMAIHIo,
[IOJIyYaEMYI0 M3 pa3HbIX MCTOYHMKOB (CpEICTBA MaccOBOM KOMMYyHMKaluu, VHTepHEeT u
JPYTUX);

c(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBHJA SKOJOTHYECKH IEIECO00pa3sHOro
MOBEACHHUA B OBITY U TPYIOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell IPUPOJHOM cpesibl, 0OCO3HaBaTh OMACHOCTb BO3JEMCTBHS HA >KMBBIE OPTaHU3MBbI
ONpeeNEHHBIX BEUIECTB, MOHUMAas cMblca nokazarens IIJIK, moscHATe Ha mpuMepax crocoOsbl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

I OOYyYaloIIMXCsl ¢ OrpaHMYCHHBIMH BO3MOXKHOCTSIMU 3I0POBBS: YMEHUE MPUMEHSTH
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AAX MO3HAHUS BEIECTB U XUMUUECKUX SIBJICHMUIA;

JUISL  CIIENBIX W CJIA0OBUIAIIMX OOYYaIOIIMXCA: YMEHHE MCIOJb30BaTh peibedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyil.
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TEMATHYECKOE IINTAHUPOBAHHUE
10 KJIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
HanmeHnoBanue pa3aesioB U TeM undgpoBbie
Ne i/ P Konrpoabubie | IIpakTHyeckue (1upp )
NPorpamMmbl Bcero o0pa3oBaTe/ibHbIE
padoTsbI padoThI
pecypchl
Pa3nen 1. Teoperuyeckue 0OCHOBbI OPraHN4YeCcKOi XMMHHU
IIpeamer oprannueckoi XxumMuu. Teopust
bel P ? bu6mmoreka [IOK
11 CTPOEHUS OPraHNYECKUX COeTMHEHUN A. 3
https://m.edso0.ru/7f41c292
M. bytnepoBa
Hroro mo pazueny 3
Pasznesa 2. YriieBoaopoanbl
2.1 [IpenenbHbIC YTIeBOIOPOABI — aTKAHbBI 2 Bubnmorexa [JOK
' pel e HOPOA https://m.edso0.ru/7f41c292
29 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 6 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://m.edso0.ru/7f41c292
bu6mmoreka [IOK
2.3 A 2
POMATHHICCKHE YIIEBOAOPOAIB! https://m.edso0.ru/7f41c292
24 [IpupoHbIE UCTOYHUKH YTIIEBOJOPOIOB U 3 1 bubnuoreka [JOK
' ux nepepaboTka https://m.edso0.ru/7f41c292
Utoro mno pazneny 13
Paznea 3. Kuciopojacoaep:kamnue oprannieckue coeJuHeHust
bu6mmoreka [JOK
3.1 C . O 3
HHPTRL. FoCHO https://m.edso0.ru/7f41c292
3.9 Anbnerunbsl. KapOoHOBBIE KUCIOTHI. 7 1 bu6mmoreka [JOK
' CroxHbie 3QUPBI https://m.eds00.ru/7f41c292
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Paszgea S. BoicokomMoJiekyJIsipHbIe COeAUHEHUS
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OBUIEE KOJIMYECTBO YACOB I10 I[TPOTPAMME 34
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11 KJIACC

KoauuecTBo yacoB DJIeKTPOHHbIE
HaumeHnoBaHue pa3esioB U TeM uudpoBbIe
Ne i/ P Konrpoiabubie | IlpakTuyeckue (1upp )
NMPOrpaMmblI Bcero odpa3oBaTejibHbIE
padoTsbI padoThI
pecypcsl
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. Ilepuonnyeckuii 3akoH bubnnorexa [JOK
1.1 u [lepronueckas cucTeMa XUMHYECKUX 3 https://m.edsoo.ru/7f41cc74
anemenToB J. 1. Menaeneera
12 Ctpoenue BemecTsa. MHOroo6pasue 4 brbmotexa LIOK
: BElLECTB https://m.edsoo.ru/7f41cc74
bu6mmoreka [IOK
13 XUMUYECKUE PEAKIUH 6 1 1 https://m.edsoo.ru/7f41cc74
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckasi Xumusi
bu6mmoreka [JOK
2.1 Meraist 6 1 https://m.edsoo.ru/7f41cc74
bubnuoreka [JOK
2.2 Hemeraist 9 1 1 https://m.edsoo.ru/7f41cc74
53 CBs13b HEOPraHUYECKUX U OPTaHUYECKHIX 5 Brbmmotexa LIOK
: BEIIECTR https://m.edsoo.ru/7f41cc74
Hroro no paszneny 17

Pa3pen 3. Xumus u ;Ku3HL
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IHOYPOYHOE IINTAHUPOBAHHUE
10 KJIACC

Ne i/t

Tema ypoka

KoauuecTrBo
JaCOB

[ara usyyenus

JING)S

daxr.

[Ipeamer opranndeckoi XUMHH, €€ BOSHUKHOBEHHE, Pa3BUTHE U 3HAYCHUE

Teopust ctpoeHust opranudeckux coenquuenuit A. M. bytiepoBa, e€ OCHOBHBIE TTOJIOKEHUS

[IpencraBnenue o kiaccudukay opranndeckux Beniects. HomenkinaTypa
(cuctemarnyeckas) U TpUBHAJIbHbIE Ha3BaHUSI OPraHUYECKHUX BEIIECTB

AJKaHBI: COCTaB M CTPOEHUE, TOMOJIOTHYECKUN Psift

Mertan u 3TaH — NPOCTEHIINE TPEACTABUTEIMN AITKAHOB

AJKEHBI: COCTaB U CTPOECHHE, CBOMCTBA

DTWJIEH U NPONWIEH — MPOCTEUIINE MPEACTABUTENN AIKEHOB

o lIN O OB

[Tpaktuueckas padota Ne 1. «[lomydeHue sTHICHA 1 H3ydE€HHE €r0 CBOMCTBY

A

Anxanuensl. byranuen-1,3 u metrnOyranuen-1,3. [TomydyeHne CHHTETUYECKOTO KaydyKa U
PE3UHBI

10

AJKUHBI: COCTaB U 0COOEHHOCTH CTPOCHHSI, TOMOJIOTHUECKUHN psil. ALETHIIEH —
MPOCTEUILINI PEACTAaBUTEIIb ATIKHHOB

11

Brrunciaenus mo YpaBHCHHUIO XHUMHYSCKOM p€aKknun

12

ApeHLIZ OeH301 U TOJIYOJI. ToxcuyHOCTh dpCHOB

13

I'eneTnyeckas cBs3b YHJIEBOAOPOA0B, IPUHAJIC)KANIUX K PA3JIMYHBIM KJIaCCaM

14

[TpupoaHbIe HCTOYHUKH YIIIEBOIOPOOB: IIPUPOIHBIN Ta3 U MOIYTHBIC HE(PTSHBIC ra3bl,
He(Tb U IPOAYKTHI €€ mepepadoTKu

15

[TpupoiHBIE HCTOYHUKH YTIIEBOJOPOIOB: IPUPOIHBIN ra3 ¥ MOMYTHbIE HEPTSHbIE r'a3bl,
He(Tb U IPOAYKTHI €€ mepepadoTKu

16

KOHTpOJ'ILHaH pa60Ta Mo pasacity ((YFJ'IGBO,Z[OpO)IH»
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Ananu3 ommuboK, TOMYyIICHHBIX B KOHTPOJIbHOM padore. [IpeaensHble 0JHOATOMHBIE

17 CIHMPTHI: METAHOJ M 3TaHOoJI. BoopoiHast cBA3b 1

18 MHOroaToOMHBIE CIIUPTHI: STUICHTINKOIb U TITUICPHH 1

19 @DeHOoI: CTPOEHHUE MOJIEKYJIbI, PU3NYECKHE U XMMUUECKUE CBOMCTBA, IPUMEHEHNE 1

20 Anperuapl: GopMaIbACTH U alleTATBICTHT. ALIETOH 1

21 OaHOOCHOBHBIE MpeieNbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs U YKCYyCHas 1

22 [Tpaktuueckas padota Ne 2. «CBoicTBa pacTBOpa YKCYCHOM KUCITOTHD» 1

23 CreapuHOBast ¥ OJICWHOBASI KHCJIOTHI, KaK MPEACTAaBUTENN BHICIINX KaPOOHOBBIX KUCIIOT 1

24 Mpl1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOIIEE JIeCTBUE 1

25 CrnosxHble 3(hupbl KaK MPOU3BO/IHBIE KAPOOHOBBIX KUCIOT. [ MIPOIHN3 CIOKHBIX 3PUPOB 1

26 XKupsbr: ruaponan3, IpuMeHeHne, ONOJIOTHYECKas POJTb JKUPOB 1

97 VYrneBoapl: cocTas, Kiaccudukamus. BaxkHeie npeicTaBUTeNu: II0K03a, PpyKTo3a, 1
caxaposa

28 Kpaxman u nentono3a kak IpupoJHbie MOJIUMEpPbI

29 KonTtponbHas padota no pasaeny «Kuciopoaconepkalire OpraHuaecKiue COeTnHESHUS

30 AHanu3 ommroOoK, TOMYIIEHHBIX B KOHTPOJIBHOW padoTe. AMUHBI: METHJIAMUH U aHUJIUH

31 AMUHOKHUCIIOTHI KaK aM(pOTepHbIE OPraHUYECKUE COSTUHEHHUS], UX OUOJIOTHYECKOE 1
sgayeHue. [lentuasl

32 benku kak npupoHbIe BEICOKOMOJIEKYIISIPHbIE COSTMHEHUS

33 OcHOBHbBIE IOHATHUS XMMHH BBICOKOMOJIEKYIISIPHBIX COETUHEHUN

34 OcHOBHBIE METO/IbI CHHTE3a BRICOKOMOJIEKYIISIPHBIX coeuHenuii. [ImacTmacchl, kKayqyku, 1
BOJIOKHA

OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 34
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11 KJIACC

Jara usyyenus

Nen/m | Tema ypoka KounuyecTBo
4aCOB ILnan. dakr.

1 XUMUYECKUH d7IeMEHT. ATOM. DIIEKTPOHHAsT KOH(PUTYpAIUs aTOMOB 1

9 IIepnoanueckuit 3akoH u [lepuoanueckas cuctema XuMHIeCKuX wieMeHToB /1. 1. 1
MeneneeBa, uX CBSI3b C COBPEMEHHOM TEOpUEH CTPOCHHS ATOMOB
3aKOHOMEPHOCTH U3MEHEHUS CBOMCTB XMMHUECKUX 3JIEMEHTOB U UX COEIMHEHUH 10

3 rpynnaM U rnepuojam. 3HaueHue NeproANYECcKOro 3aK0OHa U CUCTEMbl XUMHUYECKUX 1
anemeHToB /.. MeHieneeBa B pa3BUTHH HAYKH

4 CrpoeHnue BemiecTBa. XuMU4ecKast CBsi3b, €€ BU/Ibl; MEXaHU3MbI 00pa30BaHUs 1
KOBAJICHTHOM CBsI3U. BogopoiHast CBSI3b

5 BanenTtHoctb. DnekTpooTpuniarenbHocTh. CTeneHb OKUcIeHus. BemecTBa MoJIEKyIIpHOTO 1
Y HEMOJIEKYJIIPHOTO CTPOECHUS

6 [Tonsarue o aucnepcHbIX cucremax. VICTHHHBIE U KOJUTOUAHBIE pacTBOPbI. MaccoBas 1ois 1
BEILIECTBA B paCTBOpE

7 Knaccudukanus 1 HOMEHKIaTypa HEOPraHUIECKUX COeTUHEHNN. [ eHeTrnIecKas CBS3b 1
HEOPraHMYECKHUX BEIECTB, Pa3JIMYHBIX KJIACCOB
Knaccudukanys XuMU4eCcKnX peakiiii B HEOPraHMIECKON U OPraHNYeCKON XUMHUU. 3aKOH

8 COXpaHEHUsI MACChl BELIECTB; 3aKOH COXPaHEHUs U IPEBPAILCHHS SHEPTUU IIPU 1
XUMHUYECKUX PEAKIHUAX

9 Ckopoctb peakiuu. OOpatuMble peakiiuu. XUMHYECKOE PaBHOBECHE 1

10 [IpakTnueckas paborta Ne 1. «BiusiHre pa3nu4HbIX (PAKTOPOB HA CKOPOCTh XUMUYECKOU 1
peakuumn»

1 OnexrponuTHueckas nuccoruanus. [Tonstue o BogopoaHoM nokasarene (PH) pactopa. 1
Peakiiun noHHOTO 0OMeEHa. ['MIpon3 OpraHnYeckux U HEOPraHMUECKUX BEIIECTB

12 OKuCIUTENBbHO-BOCCTAHOBUTENbHBIE peakluu. [ToHsTHE 00 37eKTpoIN3e paciyiaBoB U 1

pacTBOPOB COJIEH
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13 KonTponsHas padora no pazueny «TeopeTnueckne OCHOBBI XUMUI) 1
Ananu3 omuooK, JOMyIIEHHBIX B KOHTPOJILHOHM paboTe. MeTasibl, UX MOJ0XKEHUE B

14 [Tepuomuaeckoii cucteme xumMuaeckux 3nemMeHToB /1. 1. MenaeneeBa u ocoOeHHOCTH 1
crpoenust atoMoB. O0mmue (puzndeckne CBOWCTBA METAIIIIOB

15 CrinaBel METAUIOB. DJIEKTPOXUMUYECKUH psAJl HAPSKEHUM METalIoB 1

16 XUMHYECKUE CBOMCTBA BAXKHEUIIINX METAIOB (HATPU, KM, KaJIbIIMI, MarHUi, 1
AIIOMHUHUI) U UX COeTMHEHU N

17 XUMHUYECKUE CBOMCTBA XpOMa, MEJIU U UX COEAUHEHUIN

18 XUMHUYeCKHe CBOMCTBA IMHKA, JKeJe3a U NX COCTMHCHUMN

19 [IpakTnueckas pabota Ne 2. "Perienne skcriepMMeHTaIbHBIX 337a4 1o Teme «MeTamib»"

20 Hewmerannsl, ux nonoxkenue B [lepuoandeckoi cucreme XuMmudeckux snemeHToB 1. 1. 1
MenneneeBa 1 0COOEHHOCTH CTPOEHHUS aTOMOB

21 dusndeckue CBONCTBAa HEMETAUIOB. AJUIOTPOIIHS HEMETAIIOB (Ha TIpUMeEpe KUCIIOPO/Ia, 1
cepsl, hochopa u yriaepoaa)

22 XHWMHUYECKHE CBONCTBA TAJIOTCHOB, CEPhl U MX COCTUHEHUN 1

23 XUMHYECKHE CBOMCTBA a30Ta, (hocodpa U UX COCTUHECHUN 1

24 XHWMHUYECKUE CBOMCTBA yIriiepoia, KpEMHUS U UX COCTUHECHUN 1

25 [IpuMeHeHre BaXKHEHIINX HEMETAUIOB U UX COCIUHECHUN 1

26 OO6o0menre U cucTeMaru3alus 3Hanui o teme «HemeTtamby. BerauciaeHus mo 1
YpaBHEHUSIM XUMUYECKUX PEAKIIUN U TEPMOXUMHUECKHUE PACUETHI

97 [Tpaktrueckas padota Ne 3. «PelieHne 3KCIepUMEHTAIBHBIX 3a]1a4 110 TEME 1
"Hemeramas"»

28 KonTtponbHas padoTa no teMam «MeTaubl» u «Hemeramipny 1

29 Ananu3 ourmboK, JOMYyIIEHHBIX B KOHTPOJIbHOU paboTe. Heoprannyeckue u opraHu4ecKue 1
KHUCIIOThl. Heoprannueckue u OpraHM4ecKkue OCHOBAHMS

30 AmboTepHbIe HEOpPraHNYeCKHe U OpraHMYeCcKre COeMHEeHHs. [ eHeThuuecKkas cCBs3b 1

HCOPraHNYCCKUX U OPIraHNYCCKUX BCIICCTB
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Ponp xumun B 00ecrieueHu 3KOJIOTHIECKOM, YJHEPTeTUISCKON U TUIIEBON 0€30MMacHOCTH,

31 1
Pa3BUTUU MEIUIUHBI
39 HpeILCTaBneHHa 00 00X HAYYHBIX IPUHIIMIIAX POMBIIICHHOTO TTOJTy4CHUS 1
Ba)KHEHILINX BELICCTB
33 YenoBek B MUpPE BEIIECTB M MAaTEPHAJIOB
34 XUMUS U 3I0pPOBBE YEIOBEKA
OBUIEE KOJIMYECTBO YACOB I10 [TPOT'PAMME 34
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YYEBHO-METOJIMYECKOE OBECIIEYEHUE OBPA30OBATEJILHOIO
MPOLIECCA
OBSI3ATEJILHBIE YYEBHBIE MATEPHAJIBI 1151 VAEHUKA

Xumus, 10 xnace/I'adbpuensia O.C., Octpoymos W.I'., Ciagkos C.A., O0mecTBo ¢
OTPaHUYEHHOW OTBETCTBEHHOCTHIO «/Ipoday
Xumus, 11 xkmace/T'abpuensa O.C., Ocrpoymon W.T'"., Cnagkos C.A., O6miecTso ¢
OTPaHUYEHHOW OTBETCTBEHHOCTHIO «/Ipoda

METOJIUYECKHUE MATEPHUAJIBI IJ151 YUUTEJIA
Xumus, 10 xknace/I"adpuensa O.C., Octpoymon W.I'., Cnaakos C.A., OO0miecTBO €
OTPaHHYECHHOW OTBETCTBEHHOCTHIO «/[podar

Xumus, 11 xkmacce/T"'abpuensa O.C., Octpoymos W.I'., Cnagkos C.A., OOmiecTBo ¢
OTPaHUYEHHOW OTBETCTBEHHOCTHIO «/Ipoday

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETHU

UHTEPHET

https://educont.ru Karamnor mmudpoBoro oopa3oBareinbHoro konteHTa (EauHbIil OecrutaTHbIi
JOCTYI K MaTepHaiaM BeIyIIuX 00pa3oBaTeIbHBIX OHJIaH-cepBrucOB Poccun
https://sferum.ru/ MadopmarnroHHO-KOMMYHHKaITMOHHAS T1aTGopma «Chepym».
(becrmaTHas rutatdopma JUTsS YYUTEICH U YYCHUKOB, CO3/IaHHast Kommanusmu VK u
«Poctenexomy. 31eCh MOKHO MPOBOAUTH OHJIAWH-3aHSTHS, COBEPIIATh BUICO3BOHKH,
00IIaThCS B YaTax, MEIUTHCS JOKYMEHTaMH, COCTABJISITh PACIIMCAHUE YPOKOB H JIaKe BECTH
MH(POPMAITMOHHBIN KaHaJI IIIKOJIBI).

https://lecta.ru/ udpoas miaTdopma ¢ JICKTPOHHBIMUA YICOHHKAMHU

https://resh.edu.ru/ «Poccwuiickas amekTpoHHas 1mKoJiay ([ToJHbIH KOMITIEKT y4eOHO-
METOIMYECKUX JOKYMEHTOB ISl OPTaHU3allui 00pa30BaTEIbHON NESITEIBHOCTH MO BCEM
yueOHbIM mpeaMeTam ¢ 1 mo 11 krmacc)

https://uchi.ru/ NnTepaxtuBHbie Kypehl it 1—-11 kiaccoB (A emé moarotroBka

k OI'D u EI'D u apyrue pa3BuBaroIue 3aHATHS, KOTOPBIC IPOXOIAT B UTPOBOU (hopme)
http://skiv.instrao.ru/bank-zadaniy/ bank 3apanuii QyHKIMOHAILHOW I'PAMOTHOCTH
oOyuaronuxcs

http://www.edu.ru/ ®enepanbubiii nopran «Poccuiickoe 00pazoBaHue»
https://myschool.edu.ru/ ®TUC «Mos 1ikoia

https://fipi.ru — ®UITAU

29


https://educont.ru/
https://sferum.ru/
https://lecta.ru/
https://resh.edu.ru/
https://uchi.ru/
http://skiv.instrao.ru/bank-zadaniy/
http://www.edu.ru/
https://myschool.edu.ru/
https://fipi.ru/

