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MHNOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1Mo XuMuM Ha YpPOBHE CpeTHEro o01ero oopazoBanus pazpaboTaHa Ha OCHOBE
®enepanbHOro 3akona ot 29.12.2012 Ne 273-03 «O6 obpazoBanuu B Poccuiickoit @enepanuny,
TpeOOBaHMI K pe3yibTaTaM OCBOCHHUs (hemepalibHONW 00pa30BaTENbHONW MPOrpaMMBI CPEIHEro
obmero oOpaszoBanus (POII COO), npexacraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM cranaapre COO, ¢ yuérom KoHuenmuu npenojgaBaHus y4eOHOTO MpeaMeTa
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit ®enepauuu, peanusyommx
OCHOBHBIE 00pa30BaTEIbHBIC IMPOTPAaMMBbl, U OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHUS
BocruTanust B Poccuiickoit @®expepanuu Ha nepuon g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboOTKe MpOrpamMMbl IO XHUMHH, K OIpEIeSICHHIO OOIIei
cTpaTeru 0OydeHHsI, BOCIIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH YU4E€OHOTO TpeaMeTa
«Xumus» g 10-11 ximaccoB Ha 06a30BOM YpPOBHE COCTAaBUJIM KOHULENTYyaJdbHbIE IOJIOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IIeNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO TIOJTOTOBKU BHIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHUE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SIBISIETCS HEOThEMIIEMOM YacThio HX oOpa3oBaHHOCTH. OHO  CITYKHT
3aBEpINAIONINM ATAllOM pPEATH3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITHOYEBBIX
IIEHHOCTEH, MPHUCYIIUX TIEJIOCTHONH CHUCTEME XHUMHYECKOTO 0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcsl MO3HAHUS 3aKOHOB NPHUPOJbI, (GOPMUPOBAHMS MHPOBO33PEHMsI M OOLIEH KyIbTYpbl
4eJoBeKa, a TaKXKe OHKOJOTMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUPOJHON cpene. Peanusyercs xuMndeckoe oOpazoBaHUe 0O0YYaIOLIMXCSl HA YPOBHE CPEAHEro
obmero oOpa3oBaHUsl CPEACTBAMH y4eOHOTO TpeaMeTra «XUMHUs», COJIEpPKaHUE U MOCTPOEHHUE
KOTOPOIO OIpeleNeHbl B MporpaMMe MO XUMHUU C y4€TOM crneuu(pUuKd HayKu XHMUH, €€
3HAa4eHUs B MO3HAHUM MPHUPOJIbl U B MaTEPUAIBHOM JKU3HU OOIIECTBA, a TAKXKE € yUETOM OOLIMX
Lesied U MPUHLUIOB, XapaKTEPU3YIOLIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oO0Iero
obOpazoBanus B Poccuiickoii denepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIM3ALMY, B CO3JaHUM HOBOW 0a3bl MaTepualbHOW KyinbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIMIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpY)XarolleM MHUpe Kak O €AMHCTBE MPUPOJIbl U YEJIOBEKa, KOTOpoe (GOPMHUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHMs BELIECTBEHHOI'O COCTaBa OKPY)KAIOLIEr0 MHpA, OCO3HAHMS B3aMMOCBSI3U
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYs C JpYrUMH €CTECTBEHHBIMM HayKaMH, XHMHUS CTaja
HEOTHEMJIEMON 4YaCThbl0 MHPOBOHN KYJIbTYpbl, HEOOXOJAUMBIM YCIOBHEM YCIHEIIHOTO Tpyxa M
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHash XUMUS KaK HayKa CO3MJaTebHas, KaK Hayka
BBICOKUX TEXHOJIOTMH HaIlpaBlieHa Ha pELIeHHE INI0OANbHBIX MPOOJEeM YCTOHYHMBOTO pa3BUTHS
YeJI0BeUeCTBA — CBIPbEBOM, HSHEPreTUYECKOM, MUIIEBOM, 3KOJIOTHYECKOM O0e30macHOCTH U
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOmIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xnaccel, 6a30BbIil ypOBEHb U3YU€HUS) OPUEHTHPOBAHO
IIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HOJIrOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKM MHUPOBO33PEHUYECKUX 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
3HaHUW U3 OOILIEH XMMMM) M OpraHuyYecKoil xumuu. PopMUPOBAHUE TAHHOW CHCTEMbI 3HAHUMI
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 TEOPHH 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 PEaKInH.

[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
«OO0mast 1 HeOpraHuyeckass XuMUs» 00ydarolUMCsl TPEJOCTaBISAETCS] 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 M TPUKIAAHONW XapakTep. OTH 3HaHUS CIOCOOCTBYIOT TMOHUMAaHUIO
B3aMMOCBSI3M XUMHUU C JAPYTMMHM HayKaMH, pacKpbIBalOT €€ poJib B II03HABaTEIbHOU U
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIOKEHUH 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, OOYCIOBIECHHOCTh 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 JKOJIOTUYECKUX MPOOIeM, a Takke MpodiemM cOepexeHus
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 CHUCTEMBbl XUMUYECKHX 3HAHMA KaK BaKHEUINEH COCTaBIISAIONICH
€CTeCTBEHHO-HAYYHOW KapTUHBI MHUpa, B OCHOBE KOTOPOH JIe)KAT KIFOUEBbIC MOHATHS,
(GbyHaMEHTaJIbHBIE 3aKOHBI M TEOPHUHM XHMHH, OCBOCHHE SI3bIKa HAyKH, YCBOCHHE W
MMOHMMAHHUE CYIIHOCTH JOCTYNMHBIX OO0O0OIIEHNH MHUPOBO33PEHUYECKOTO XapakTepa,
03HAKOMJICHHE C UCTOPHUEH MX PAa3BUTHUS M CTAHOBIICHUS;

e (opMupOBaHHE W Pa3BUTHE MPEJICTABICHUI O HAYYHBIX METOJAaX MO3HAHUS BEIICCTB M
XAMUYECKUX PEaKIni, He0OXOAUMBIX ISl IPHOOPETEHUsI YMEHUH OPUEHTHPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIIMX MECTO B MIPUPOJIC, B IPAKTUICCKON H
MMOBCETHEBHOM KM3HU,

® Da3BUTHE YMEHHHA U CIIOCOOOB JEATENbHOCTH, CBSI3aHHBIX C HAONIOJCHHEM |
OOBSICHCHHEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOMIOIEHHEM TIpaBWJI 0O€30MacHOTO
oOpaleHus ¢ BeeCTBAMH.

Hapsiny ¢ atuM, copepkarenbHas XapakTepUCTUKa LieJei U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe MO XUMUHM YyTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUH C HOBBIMU NMPHOPUTETAMHU
B cHCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B NPENOJaBaHUW XUMHH B OOJbIIEH
CTENeHH OTAAETCS NPEANOYTECHHE MPAKTUYECKOW KOMIIOHEHTE CcoJepKaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJrOTOBKY BBIIYCKHHKAa OOIIe00pa30BaTeNbHON — OpraHu3alluy,
BIIQJICIOIIEr0 HEe HAOOpOM 3HAHMM, a QYHKIMOHAIBHON IPaMOTHOCTHIO, TO €CTh CIOCO0aMH U
YMEHHUSIMH aKTUBHOTO TOJY4YEHUs 3HAHUI M MPUMEHEHUS UX B PEalbHON >KU3HU JJISl PelIeHUs
MPAKTUYECKUX 3aau.

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

ajanrtanus  0oOydJaloluMXcss K  YCIOBUSIM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MHDA,
(dbopMHUpOBaHHE WHTEIJICKTYyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMo0Opa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUIX, CBA3aHHBIX C BEUIECTBAMH U UX IPUMEHEHHUEM;

¢dopmupoBaHue y OOYyYarOIUXCSA KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHIIHI),
UMEIOIINX YHUBEPCAIbHOE 3HAYCHHE JJIs1 Pa3IMYHbIX BUJIOB JEATEIBHOCTH: PELIeHUs HpoOiem,
MOMCKA, aHalnW3a M 00paboTKM WHPOPMALUHU, HEOOXOTUMBIX JUIsI TPUOOPETEHHs OTbITa
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 YeJloBeKa U MPUPOIHYIO Cpeny;

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



TEXHOJIOTUH JUTS TIOMCKA M aHAIK3a y4eOHOM M HAyYHO-MIOMYISPHON HHPOPMALIUU XUMUYECKOTO
COJICpKAHUS;

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

BOCIIMTaHUE Yy OOyJaommxcs YOSKIEHHOCTH B TyMaHHUCTHYECKOW HAIpPaBICHHOCTH
XAMUHM, ©€ BAXHOH pOJMM B  PEIIEHWH TIIOOANBHBIX MPOOJIEM  pamHOHAIBLHOTO
IMpHUPOAOIIOJIB30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IIPUPOJHOTO
paBHOBECHS, OCO3HAHHSI HEOOXOIUMOCTH OEpEKHOTO OTHOIIECHHS K NPUPOAEC M 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 HpeHMCTHOﬁ oOJractu ((ECTGCTBGHHO-HaquBIG MpEeaAMETBID.

OOmiee unciio 4acoB, OTBEACHHBIX ISl M3YUEHUS] XMMHUHU, HAa 0a30BOM YpPOBHE CPETHETO
obuiero obpazoBanus, coctaBisier 68 vacoB: B 10 kimacce — 34 yaca (1 yac B Hexmemo), B 11
knacce — 34 gaca (1 gac B Hezelto).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKASA XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer oprannueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuasioB. Teopus cTpoeHus: oprannueckux coequHennii A. M. byrneposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYJIBI OpPraHUYeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKasi CBSI3b B OPraHMUECKUX COEAMHEHUSX — OJJUHAPHBIE U KPaTHbBIE CBS3H.

[IpencraBnenne o  kinaccudukanuu — opraHudeckux  BemlectB.  HomeHkiartypa
OpraHMYECKUX COEIUMHEHUI (cucreMaruyeckas) W TpHUBHAJIbHbIE HAa3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKcrepuMEHTAIbHbIE METO/Ibl M3YYEHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3liaMu OpraHMYecKHUX BEUIECTB M MaTepHallaMd Ha UX OCHOBE, MOJIEIMPOBAHHE MOJEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHWe ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MPEBPALEHUIO OPraHUYECKUX BEILECTB MPU HarpeBaHuu (IJIaBjieHre, O0yTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHE, TOMOJIOTHYECKHH pAx. MeTaH M 3TaH — MpocCTeHine
MIPE/ICTaBUTENN aJIKaHOB: (pU3MuUeckue M XUMHUYECKHE CBOMCTBA (peakuMM 3aMelleHus |
TOpEeHUs ), HaX0Xk/IeHHE B IPUPO/JIE, MOTYYeHNE U IPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTWIEH U MPOMWIEH — MPOCTEUIINE
MPEJICTAaBUTENIN AJKEHOB: (HU3MYECKHEe W XUMHUYECKHE CBOMCTBa (peakiuu THAPUPOBaHUS,
raJIoreHUPOBAHUS, THIPATALIMN, OKHCIEHUS U MOJIUMEPHU3ALIUN), TOJIyYeHUE U IIPUMEHEHHE.

Anxamuenbl: OyraaueH-1,3 u metwiOyranueH-1,3: cTpoeHHE, BOKHEUIINE XUMHYECKHE
cBOICTBa (peakius noauMmepusanun). [lonyueHre CHHTETHYECKOTO KayuyKa U Pe3HHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI PeCTaBUTENb ATKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUE U XUMUYECKHE CBOMCTBA
(peakuuu ruIpUpPOBAHUS, TATOTCHUPOBAHUS, THAPATALIMH, TOPEHHUS), IOJIyYE€HUE U IIPUMEHEHUE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMs), MOJy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuyeckue ceolcmea (Peakyuu 2aio2eHUpoO8anus U HUMpOB8aHUs), NoiyyeHue u
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTudeckas CBSI3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALIMMH K pa3InuHbIM KJlaccaMm.

[IpupoanHbie UCTOUHUKU YTIIEBOAOPOIOB. [IprpoaHblil ra3 U MomnyTHbIE HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxaenue. CrnocoObl mepepadOTKH HEPTH: TMEPeroHka, KpPEeKUHT
(TepMuYeckuil, KaTadTUTHUECKUi), muponu3. [IpoaykTel nepepaboTku HeTH, UX PUMEHEHUE B
IIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOIyKThI €ro nepepadoTKu.

OKCIIEpUMEHTAJIBHBIE METOJIbI M3YYEHUsl BELIECTB U MX NPEBPALLEHUI: 03HAKOMIIEHHE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHbl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJI€BOJOPOJIOB M TaJOr€HONPOU3BOAHBIX, NPOBEJIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncnenuss mo ypaBHEHHIO XMMHYECKOW peakuuu (Macchl, 00BbEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WM TMPOJYKTa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WM POAYKTOB PEaKIIHH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHBIe OJHOATOMHBIE CHUPTHL. METAaHON W ATAHON: CTPOCHHE, (U3UYECKUE U
XMMHYECKHAE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHbie CBS3M MEXKIy MOJIEKyJIaMH CIIUPTOB. JlelCTBHE MeTaHOIa U 3TaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIHAPTHL. DTUJICHIIMKOIb W TIWIEPHH: CTPOCHHE, (u3mueckue u
XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMU METAJIaMH, Ka4eCTBEHHAs pEaKIHs Ha
MHOTOATOMHbIE cnupThl). JlelicTBUe Ha opraHu3M uenoBeka. lIpuMeHeHue riauuepuHa u
ATHIICHTJTUKOJISL.

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

Anpnerunpl M kemoHwvl. DOpManbAETHI, aleTalbACTHI: CTPOCHHE, (QHU3HYECKHEe U
XHUMHYECKAE CBOWCTBA (PEaKIMU OKHUCIICHHUS W BOCCTAHOBJICHUS, KAaYCCTBCHHBIC PEAKITUH),
MOJTy9YeHUE ¥ IPIMEHEHHE.

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
TepuHKANNN), TONydeHHe H mnpuMeHeHHe. CTeapuHOBas W OJISMHOBAs KHCIOTHI Kak
MPEJICTAaBUTEIIM BBICIIUX KapOOHOBBIX KHCIOT. MbllIa KaK COJIM BBICIIUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

CrnosxHble 2pUpbI KaK MPOU3BOJHBIE KAPOOHOBBIX KUCIOT. ['MAPONIN3 CIOXKHBIX IPUPOB.
Kupsl. 'maponus sxxupoB. [IpuMenenue xupoB. buosorudeckas pojb KUPOB.

VYrieBoapl: cocTaB, KiaccuduKaius yrieBooB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBiIeHHE, OpOKEHHE TJIOKO3bI), HAxXOXJIEHHWE B IPHUPOJE,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykTo3a Kak U30Mep TIIIOKO3BL.

Kpaxman u nemnonosa kak npupoanbie noiumepbl. CTpoeHHne Kpaxmalia U LEeJUII0I03bI.
Ouznyeckue U XMMHUYECKHUe CBOMCTBA Kpaxmaiia (TUIpOJIN3, KaUeCTBEHHAs PEAKIIHs C HOJA0M).

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHHUPTOB (OKHCICHHE 3TaHoja okcuaoMm wmeau(ll)), MHOroaToMHBIX
cnupToB (B3ammojelcTBue raunepuHa ¢ ruapokcuaom wmeau(ll)), ampaermmoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMaja C HOJIOM), TPOBEICHUE MPAKTHUYECKOW paboThl: CBOWCTBA pacTBOpa YKCYCHOU
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Boruricnenuss 1o ypaBHEHHIO XHMHUYECKOW peakmuu (Maccel, o0BbEMa, KOIUYECTBA
HCXOJHOTO BEIIeCTBa WJIM NPOAYKTAa pEaklMd MO HU3BECTHBIM Macce, 00bEMY, KOJIMUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKUCIOTBI Kak aM(OTEepHBIE OpraHuyeckue coenuHeHus. Dusznyeckue u
XMMHYECKHE CBOICTBA aMUHOKHUCIOT (Ha MpuUMepe TIWIKMHA). buonoruyeckoe 3HaYECHHE
aMUHOKUCIOT. [TenTumpl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETHUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBAa OEIKOB: THUAPOJHU3, JCHATYypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

DKcrepuMEHTaIbHbIE METO/bl M3YUEHHsI BEIIECTB M WX TNPEBPAICHUN: HAOIIOACHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJIMMEpPU3ALUKU, CpelHsAs MOJeKyaspHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKclepUMEHTAIbHbIE METOJIbl M3YYEHHUsl BEIIECTB U MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3LamMu IpUPOIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHWE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX [TPEIMETOB €CTECTBEHHO-HAYYHOTO LIMKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUsl, aHajdu3, CHUHTE3, KiIaccupukKalus, MEepUOJUYHOCTb, HAOIIOJEHNE, W3MEPEHHUE,
AKCIEPUMEHT, MOIETTUPOBAHUE.

®duszrka: MaTepusi, SHEPrus, Macca, aToM, JIEKTPOH, MOJIEKYJIa, SHEPTeTUYECKUI YPOBEHb,
BEIIECTBO, T€JIO, 00BEM, arperaTHOe COCTOSIHHE BEUIeCTBa, (PM3NUYECKHE BEJIUYUHBI U €IUHUIIBI
WX U3MEpPEHUS.

buonorus: kimerka, opranmsMm, Omocdepa, oOMEH BeEIIeCTB B OpraHusme, (HOTOCHHTE3,
OMOJIOTMYECKH aKTUBHBIC BEIeCTBA (OCIIKH, YTIIIEBOIbI, JKUPHI, PEPMEHTHI).

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

TexHonorus: MUIIEBbIE MPOIYKTHI, OCHOBBI PAI[MOHATBHOTO MUTAHUS, MOIOIIME CPENICTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBbI XMMHUM

XUMHYEeCKUH d3JeMeHT. AtoM. Sapo aroma, HW30TONBI. DJEKTpOHHAs 000JI0YKa.
DHepreTHYecKue YpPOBHH, MOIYPOBHU. ATOMHBbIE OpOUTaNH, S-, P-, d- anemenTsl. OCOOEHHOCTH
pacrpeiesieHds JICKTPOHOB 10 OPOMTAISIM B aTOMax 3JEMEHTOB TEPBBIX YETHIPEX TEPHOIOB.
DneKTpoHHas KOHGUTypalus aTOMOB.

[lepuonnueckuii 3akoH u Ilepuommueckas cucrema xuMuueckux osnemeHtos JI. .
MenpneneeBa. CBs3b NEepUOIMYECKOTO 3akoHa M Ilepumoanueckold CHUCTEMBl XUMHUYECKUX
anemeHToB JI. . MeHneneeBa ¢ COBPEMEHHOM TEOPHEN CTPOEHHUs aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHS CBOWCTB XUMUYECKHX AJIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOXKHBIX BEUIECTB
10 TpyInaMm U neprojaM. 3HaueHHUE NMEPUOIUYECKOro 3aKOHA B Pa3BUTHU HAYKHU.

Crpoenue BemiecTBa. XHUMHUUYECKas CBsI3b. BHIbI XMMUYECKOW CBS3M (KOBaJ€HTHas
HEMoJIApHas U TOJSpHAasi, MOHHAsA, MeTauimueckas). MexaHu3mbl oOpa3oBaHHs KOBaJECHTHOU



XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULaTeNbHOCTh. CTENEeHb OKUCIEHN. IOHBI: KATUOHBI U AHUOHBI.

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

[lonsiTie o aucnepcHbIX cuctemax. VICTUHHBIE U KOJUIOMAHBIE PacTBOPBL. MaccoBas 101
BEILECTBA B PaCTBOPE.

Knaccupukamuss HeopraHmueckMx coeauHEeHWd. HoMeHkmaTypa HEOpraHHMYECKHX
BemiecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUIHBIM
KJIacCaM.

Xumunueckass peakius. Kinaccupukanuss XUMHUYECKHX pPEaKIMM B HEOPraHUYeCcKOW U
OpraHMYecKON XMMUU. 3aKOH COXPaHEHMsI MACChl BEILIECTB, 3aKOH COXPAHEHMsI U IPEBPAIICHUS
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumuyeckoe paBHoBecue. PDakTOpbl, BIUAIOIIME HA COCTOSIHUE XMMHYECKOTO PpAaBHOBECHSL.
[Tpunnun Jle HlaTense.

OnexTponuTnueckas auccouuanus. CunbHble W cinalble 3eKTpoiuThl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIe0YHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3yUEHHUs BEHIECTB M WX MPEBPAILICHUN: JEMOHCTpPAIIHS
tabmun «llepromnueckas cuctema xumudeckux sneMeHtoB J[. M. MenpaeneeBa», u3ydeHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0OJeHHe M ONHUCaHWue JIEMOHCTPALMOHHBIX U
71a0b0paTOPHBIX OIBITOB (pa3jokeHHe NEepoKCHIa BOJAOPOAAa B MPHUCYTCTBUM KaTaiu3aTopa,
OIIPENIETICHUE CPEllbl PACTBOPOB BEILECTB C MOMOIIBIO YHUBEPCAIBHOTO MHAMKATOPA, PEAKIUN
WOHHOTO OOMEHa), MpOBEJACHUE MMPaKTUUECKOW paboThl «BnusHuE pa3nuyHbIX (AKTOPOB HA
CKOPOCTh XUMHUYECKON PEAKLIUM.

Pacuérnbie 3amaum.

Pacuérel o ypaBHEHUAM XMMHUUYECKUX PEAKLUIA, B TOM YUCIIE TEPMOXUMHUYECKUE PACUETHI,
pacy€Thl ¢ UCIOIb30BAHUEM MOHATHS «MACCOBAsI IOJISI BEIIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAIJIOB. AJNIOTPOIIUS HEMETAJUIOB (Ha MpUMepe KUCIOpoaa, cepbl, pocdopa u yriepona).

XUMHUYECKHE CBOMCTBA BAKHEUIIUX HEMETAJUIOB (TaloreHoB, cephl, a3oTa, docdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Meramisl. Ionoxenne meraioB B Ilepuoauueckoil cucteMe XUMHUYECKUX JIEMEHTOB /Jl.
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOmue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN Pl HATPSHKEHUN
METaJJIOB.

XUMHUYECKHE CBONCTBA BaXXHEHIIMX METANJIOB (HATPHUM, Kanuii, KalblUWW, MarHuii,
ATIOMHUHHM, IUHK, XPOM, KEJIe30, ME/Ib) U UX COCTMHEHUIA.

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

DKCHEepUMEHTAIbHBIE METOJbl HW3Y4YEHHUS BEIIECTB U MX MPEBPALICHUN: H3yYEHUE
KoJuleknu «MeTaluibl U CIJIaBbl», 00pa3l0OB HEMETAJUIOB, PEIICHHE SKCIEPUMEHTAIbHBIX



3ama4, HaONIOJICHUE W  ONHCAHWE JCMOHCTPAIMOHHBIX H  JAOOPAaTOPHBIX  OTBITOB
(B3auMoOIeiCTBUE THUAPOKCHAA ATIOMUHHS C PAacTBOPAMH KHUCJIOT W IIEJIOYed, KauyeCTBEHHbIC
peakly Ha KaTUOHBI METAJIJIIOB).

Pacuérnble 3amaum.

Pacuérel maccel BemiecTBa WiM 00bEMa Ta30B MO M3BECTHOMY KOJIMUECTBY BEIIECTBA,
Macce WM 00bEMY OJHOTO M3 yYaCTBYIOLIMX B PEAKIMU BEIIECTB, pacu€Thl Macchl (00BEMA,
KOJIMYECTBA BEIIECTBA) MTPOIYKTOB PEAKIIMU, €CITH OJTHO U3 BEIECTB UMEET IIPUMECH.

XuMHUSA U KU3Hb

Ponp xumuu B oO6ecriedueHnH SKOJIOTHYECKOM, SJHEPTETUUECKOM U MUIEeBONM 0€30MacHOCTH,
pa3BuTuu MeauuuHbl. [IOHSATME O HAy4YHBIX METOJAX IO3HAHUS BEIIECTB M XHUMHUYECKUX
peaKkuum.

[IpencraBnenuss 00 OOMMX HAyYHBIX MPUHIMIAX [POMBIIUIEHHOTO TOJY4YCHUS
Ba)KHEWIIIMX BEIIECTB.

UenoBek B MHUpE BEIIECTB W MATEPHUAIOB: BAXKHEUIIME CTPOUTEIBHBIE MaTEpHUaIbI,
KOHCTPYKIIMOHHBIE MaTepHualbl, KpPacKu, CTEKJIO, KEepaMHKa, MaTepuaibl IS JJIEKTPOHUKH,
HaHOMaTepHaJIbl, OpPraHUIECKHUE U MUHEPATbHBIC YI0OPECHHS.

XuMHUsST U 3I0POBbE YEJIOBEKA: MpaBWJia HMCIOJb30BaHUA JIEKAPCTBEHHBIX MpPENapaTos,
npaBuiia 0€30TaCHOTO MCIOJIb30BaHUS ITPEnapaToB OBITOBOM XMMHUHU B TIOBCETHEBHON KU3HU.

MexnpeaMeTHbIE CBS3H.

Peanu3zanus MeXnpeaAMETHBIX CBA3EH NMpU U3ydeHHH 00IIel M HEOpPraHM4eCKOH XUMHUU B
11 kyacce oCyIecTBIsACTCS Yepe3 UCIOIb30BaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX MOHATHM,
TaK ¥ HNOHATHUH, SBJISIOMUXCS CUCTEMHBIMU JUISI OTACIBHBIX MPEIMETOB €CTECTBEHHO-HAYYHOTO
LHKIIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: HaydHbIH (HakT, TUIIOTE3a, 3aKOH, TEOpHs,
aHalM3,  CHHTE3,  KiaccUpHuKanus,  IMEePUOAUYHOCTb,  HAOIIOAEHHE,  DKCIIEPUMEHT,
MO/JIEIMPOBAHNE, U3MEPEHUE, SBJICHHE.

®usnka: Marepus, SHEPrus, macca, aTOM, 3JEKTPOH, MPOTOH, HEUTPOH, MOH, H30TOII,
PaZMo0aKTUBHOCTh, MOJIEKYJla, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BeIleCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

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

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

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEIbCKOXO3SIIICTBEHHOE IIPOU3BOJICTBO, NUIIEeBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUaiOB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



IUDIAHUPYEMBIE PE3VJIBTATBI OCBOEHUA IIPOI'PAMMBI 110 XUMHUU HA
BFA30BOM YPOBHE CPEJJHEI'O OBIIEI'O OEPA3OBAHUA

JIMYHOCTHBIE PE3YJIBTATbBI

®I'OC COO ycranaBnmuBaeT TpeOOBaHMS K pE3yJIbTaTaM OCBOCHHUS OOYJarOUTUMHUCS
IIporpaMM cpejiHero o0mero oopazoBaHusi (JINYHOCTHBIM, METANPEAMETHBIM U NPEAMETHBIM).
HayuyHo-meroanueckoii OCHOBOM [uid pa3pabOTKU IUIAHUPYEMBIX PpE3YyJIbTaTOB OCBOEHUS
[IPOrpaMM CpeIHEro oOuiero 00pa3oBaHus SBISETCS CHCTEMHO-AEATEIbHOCTHBIN MOAXO0/.

B cootBeTcTBUM € CUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYp€ JIMYHOCTHBIX
pe3yJIbTaTOB OCBOCHMSI mpeaMmera «XHMHs» Ha YpPOBHE CpelHero ooOmero oOpa3oBaHus
BBIJIEJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

OCO3HaHUE OOYYAIOIIUMHUCSI POCCUUCKONU TPAXKTAHCKOW HMJIEHTUYHOCTH — TOTOBHOCTH K
CaMOpa3BUTHIO, CAMOCTOSITEIBHOCTH U CAaMOOIIPEJIEIIEHHUIO;

HaJM4ue MOTUBALIUU K 00YyYEHHUIO;

L[eJIeHANpaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHH JTUYHOCTH HAa OCHOBE KIIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HAyKH XUMUU;

TOTOBHOCTh M CIIOCOOHOCTh OOYYaroIIMXCS PYKOBOJICTBOBAThCSI B CBOEH AESITETBHOCTU
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAaMHU, MPUCYIIUMHU LEJIOCTHOM CHUCTEME XHUMHYECKOIo
00pazoBaHus;

HaJM4Yue MPaBOCO3HAHMS HKOJIOTUYECKON KyJIbTypbl M CHOCOOHOCTH CTaBUTh LIETH U
CTPOMTH J)KU3HEHHBIE IJIaHbI.

JIMYHOCTHBIE pEe3yabTaThl OCBOCHUS INpeaMeTa «XHMHsS» JIOCTUraloTCsd B €IUHCTBE
yu4eOHOM M BOCHMTATENIBHOW JEATENbHOCTH B COOTBETCTBUM C T'YMAHHUCTHYECKUMH,
COLIMOKYJIBTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUICKOro
IPaXXJIaHCKOTO OOIIecTBa, NPUHATHIMH B OOINECTBE HOPMaMU U TpPaBUIaMHU IIOBEJCHHS,
CIOCOOCTBYIOIIMMHU MPOLIECCAaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOIO CTAHOBJICHUS
JMYHOCTHU 00YYarOLINXCSL.

JIMYHOCTHBIE PE3yNbTaThl OCBOCHUS NpeaMeTa «XUMUS» OTpaxaroT COPMHUPOBAHHOCTh
ONbITa [O3HABATEJIbHON M MPAKTHUUECKOW [JESITeNbHOCTH OOydaromuxcs [0 pealu3aluu
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 IpaBUJIaX MEXIMYHOCTHBIX OTHOLIEHUH B
KOJUJICKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPUYECKOW JEATEIILHOCTH IIPU CO3/IaHUU YUYEOHBIX MPOEKTOB,
peleHnH y4eOHBIX U [M03HABATEIbHbIX 3371a4, BHIIOJIHEHUN XUMHUECKUX KCIIEPUMEHTOB;

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

2) IaTpHOTHYECKOI0 BOCIIUTAHMA

LIEHHOCTHOTO OTHOIIEHHS K MCTOPUYECKOMY M HAy4HOMY HAcJIEIUI0 OTEYECTBEHHOMU
XUMUHY;

YBaKEHHsI K MpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M MPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHsS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOMCKOB, TIOCTOSHHOTO TPY/a YUEHBIX 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, STUYECKOTO 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 MTPABOBBIX HOPM M OCO3HAHHE TIOCIICICTBUN ITHX MOCTYIIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

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

coOo/IeHns TpaBmJI OE30IMaCHOTO OOpaIlleHusi C BEIIECTBAMU B OBITY, MOBCEIHEBHOM
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 AITKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

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

YCTAaHOBKM Ha AaKTUBHOE YyYacTHe€ B PEIICHWH MPaKTUYECKUX 3a/lad COLMAIBHOU
HaIpaBJIEHHOCTH (B paMKaX CBOETO Kjlacca, IKOJIbI);

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

YBaXXEHHUSA K TPYY, JIOASIM TPYyJa U pe3ysbTaTaM TPYIOBOH AEATEIbHOCTH;

TOTOBHOCTH K OCO3HaHHOMY BBIOOpDY WHIUBUAYAIbHOW TpPaeKTOpUU OOpa30BaHUA,
Oyayuieil mpodeccu U peaau3alnuu COOCTBEHHBIX JKM3HEHHBIX IUIAHOB C YYETOM JIMUHOCTHBIX
MHTEPECOB, CIIOCOOHOCTEH K XMMHUH, UHTEPECOB U MOTpeOHOCTEN 00I11eCTBRa;

6) K0JI0rH4ecKOro BOCIIMTAHUSA:

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

MMOHUMAaHHUS TI00aJIbHOTO XapakTepa SKOJIOTHYECKUX MPoOIeM, BIUSHHUS SKOHOMHUYECKUX
MIPOLIECCOB HAa COCTOSIHUE TPUPOTHON U COLUATIBHOU CPEIbL;

OCO3HaHHUS HEOOXOAMMOCTH HCIIOIB30BAHUS JOCTHKEHUN XUMUU ISl PEIICHUs BOTIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

AKTUBHOTO HEMPHUATHS JCHCTBUI, MPUHOCSIIMX BpPEJ OKPYXKAarollel HmpUpOJHON cpene,
YMEHHUsSI TPOTHO3MPOBATH HEOIArONPUSATHBIE SKOJIOTMUYECKUE MOCIEACTBHS MPEeIIpPUHUMAEMBIX
JEMCTBUI U NPEIOTBPAILLATH UX;

HaJIW4Yus PA3BUTOTO HSKOJOTHYECKOTO MBIIUICHUS, JKOJOTHYECKOW KYJIbTYphI, OIBITA
JEeSITeNFHOCTH  DKOJIOTUYECKOW HAMpaBICHHOCTH, YMEHHsS pPYKOBOACTBOBATbCA HMH B
MO3HABATEIHbHON, KOMMYHUKATUBHOMN U COLIMATBHON MPAKTUKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
MIPOTUBOCTOSTH UJEOJOTUH XeMO(pOoOuH;

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

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



MOHMMaHUS CHeUu(UKA XUMHHM KaKk HayKH, OCO3HaHHMA €€ poiu B (OPMHPOBAHUHU
paMoOHATBFHOTO HAYYHOTO MBIIIICHHS, CO3aHNHU LEIOCTHOTO NMPECTABICHUS 00 OKpYyXKaroIeM
MHUpE KaKk O €JUHCTBE IMPHUPOAbI M YEJIOBEKA, B MO3HAHUU IPUPOJIHBIX 3aKOHOMEPHOCTEH M
pereHnn mpoodaeM coXpaHeHHs! IPHUPOTHOTO PABHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTM XMMHMM JJIsi COBPEMEHHON LUMBWIM3ALMU: 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,
o0ecrieYyeHn! YCIOBHI yCHEITHOTO TPy/Ja U SKOJIOTUIECKA KOM(DOPTHON KU3HU KAXKIOTO YieHa
00IIIeCTBA;

€CTECTBEHHO-HAYyYHONM TIPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaxX, CIIOCOOHOCTH MCIOJIb30BaTh MOJy4YaeMble 3HAHMS TS
aHaJin3a U OOBACHEHHUs SIBJICHHM OKpPYKAIOLIEro MHUpa U MPOUCXOASIIMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENIbHO MCMOJIb30BaTh XUMUYECKUE 3HAHUS JUTSl peLIeHUs TpoOiemM
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 «XuMHUS» Ha YPOBHE
cpenHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HAYMMbIC 11 (OPMHPOBAHUS MHUPOBO33PEHUS OOYUAOIIMXCA MEXIAUCITUIUTMHAPHBIC
(MexTpeIMeTHBIE) OOIeHAayYHbIC TIOHATHUS, OTPAXKAIONINE 1IEJIOCTHOCTh HAYYHOW KapTUHBI MUpPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHUsl, SBJICHHUE, MPOLECC, CUCTEMa, HAayYHbIH (DAaKT, MPHUHIIUI, THUIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOPHs, UCCIICIOBaHKE, HAOIIOACHUE, U3MEPEHUE, IKCIIEPUMEHT U JPYTHUeC);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaronie QGopMuUpoBaHHE (QYHKIUOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4YaroluXcs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXIAMCLUUIUITMHAPHBIC,
MHPOBO33PEHUYECKUE 3HAHUS W YHHUBEpCaJbHbIe YydueOHBbIE IEHCTBHS B IMO3HABATEIBHOW U
COI[MAIbHOW MPAKTHUKE.

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

OBJjaieHHe yHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH JCHCTBUSIMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIbHO  (DOPMYIUPOBATh U aAKTYyaJdU3UpOBaTh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;

ONpeNeNsaTh LeNU JeATEIbHOCTH, 3aJaBas NapaMmeTpbl U KPUTEPUHU HX JOCTHXKEHUS,
COOTHOCHUTB PE3YJbTAThI ACSITEIBHOCTU C OCTABICHHBIMU 1IEJISIMHU;



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 Ml KPUTEPUH IS KiTacCU(DUKAIIMH BEIECTB M XUMUYECKIX PEAKIIHIA,

yCTaHABIUBATh IPHYNHHO-CJICICTBEHHBIC CBSI3U MKy NU3Y9aeMbIMU SIBJICHHUSIMH,

CTPOUTH JIOTHYECKUE PpACCYXACHHS (MHIYKTUBHBIC, JACIyKTHBHBIC, TI0 aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTH M MPOTUBOPEYHS B PACCMATPUBAEMBIX SIBJICHHSIX, (OPMYIUPOBATH
BBIBOJIBI M 3AKJTFOUCHUS;

MIPUMEHSATH B MPOIIECCE MMO3HAHUS, UCIIOJIB3YeMbIe B XHMHUH CUMBOJIMYCCKUE (3HAKOBHIC)
MOJIeNH, MpeoOpa30BbIBATH MO/IEIbHBIE IPEICTABICHNUS — XUMUUECKUI 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYeCKass (GopMysia, YpPaBHCHHE XHMHUYECKOW pEakIuu — TMpH pElICHHH YIeOHBIX
MO3HABATEIBHBIX M TPAKTHYSCKUX 3ajad, NMPUMEHATh Ha3BaHHBIC MOJCIHHBIC MPEICTABICHUS
JUTSL BBISIBIICHUS XapaKTEPHBIX IPU3HAKOB U3y4aeMbIX BEIICCTB U XUMHUCCKUX PEAKITUH.

2) 6a3oBbIe HCCI€A0BaTENbCKHE € CTBUS:

BJIQJICTh OCHOBAMH METOJIOB HAYYHOTO TO3HAHUS BEIIECTB U XUMHUUYECKUX PEAKITHIA;

dbopMmynupoBaTh LE€TM MW 33JaYd  UCCIEJOBAHHWSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(HOPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
T GOPMHUPOBAHUS THIIOTE3BI TIO MTPOBEPKE MPABMIILHOCTH BBICKA3bIBAEMBIX CYXICHUN;

BIIQJICTh HABBIKAMH CAMOCTOSITEIbHOTO ITUTAHUPOBAHHUS W TIPOBEICHHS YICHHYCCKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QOopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB HCCIEIOBaHUS, 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 METOJIOB MO3HAHHUSL.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (Hay4HO-TIOMYJIsIpHAs
JuTepaTypa XHUMHYECKOrO COJepXaHHus, CHpaBO4YHbe Mocobus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMHGOPMALIMIO PA3IMYHBIX BUIAOB M (OPM TMPEACTABICHUS, KPUTHUECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEIPOTHUBOPEUUBOCTH;

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

MPUOOPETaTh OMBIT UCIOJIb30BAHUS WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHI U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

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

WCIOJIb30BaTh HAy4yHBIM SI3bIK B KauyeCTBE CpeACTBa Mpu paboTe C XUMHUYECKOU
uHpopmanuen: TPUMEHATh MEXMpeaMEeTHbIe ((U3nuecKkue M MaTeMaTH4yecKhe) 3HaKH U
CUMBOJIBI, POpMyIbI, aO0peBHATYpPbI, HOMEHKIATYPY;

HCIO0JIb30BaTh U MpeoOpa30BhIBATh 3HAKOBO-CUMBOJIMUECKUE CPEJICTBA HATTISITHOCTH.

OBiaeHHe YHMBEPCAJIbHBIMH KOMMYHHMKATHBHBIMH AelCTBUSIMH:

3a/1aBaTh BOMPOCHI MO CYIIECTBY OOCYXJaeMOi TeMbI B X0/ JUAlloTa W/WUIH TUCKYCCUU,
BBICKa3bIBaTh HJEH, (OPMYTUPOBATh CBOM TMPEAJIOKEHUS OTHOCUTEIBHO BBITIONHEHUS
MIpeI0KEHHOM 3a/1a4H;



BBICTYNIaTh C MpPE3CHTAIel pe3yabTaTOB IMMO3HABATEIBHOMN AEATEILHOCTH, MOITYUYECHHBIX
CaAMOCTOSITEIbBHO MJIM COBMECTHO CO CBEPCTHHUKAMH TIPU  BBIOJHEHHH XHUMHYECKOTO
OKCIEPUMEHTA, MPAKTUYECKON pabOThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anyu y4eOHOTrO IMpoekTa U (OPMYIHPOBATH BBIBOJBI IO PE3YAbTaTaM IPOBEIEHHBIX
WCCIIEIOBAaHUI ITyTEM COTJIACOBAHUS TO3UIIHMIA B X0/1€ OOCYKIEHUSI 1 0OMEHA MHEHUSIMH.

Ogiaienne YHUBEPCATbHBIMU PeryJsiTHBHBIMH J1eHCTBUAMU:

CaMOCTOSITEIIFHO TUIAHUPOBATh M OCYIIECTBIISATH CBOIO TO3HABATEIBHYIO JIESTEIHHOCTD,
ompenenss €€ Ienu W 3aJaud, KOHTPOJIHUPOBATh M MO0 Mepe HE0OXOJWMOCTH KOPPEKTHPOBATH
IpeUIaraeMblii AITOPUTM JIECHCTBHI NPU BBIIOJHEHUU YYEOHBIX M HCCIEIOBATENBCKUX 3ajad,
BbIOMpaTh Hanboee 3(hHeKTUBHBIN CITOCOO X pEeIIeHUs ¢ YUETOM TOIYYEHHs] HOBBIX 3HAHHUNA O
BEIIECTBAX U XUMUYECKUX PEAKIINSAX;

OCYIIECTBIISITh CAMOKOHTPOJIb CBOEH [JEATEJIFHOCTH Ha OCHOBE CaMOaHAIM3a W
CaMOOIICHKH.

HNPEAMETHBIE PE3YJIBTATbBI

10 KJTIACC

[IpeameTHBIC pe3ynbTaThl 0OCBOCHUS Kypca «OpraHudyeckas XUMHUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIISIIONIEH E€CTECTBEHHO-
HAayyHOM KapTUHBI MHUpaA, POJM XHMHUU B TO3HAHUU SIBJICHUM NPUPOJBI, B (HOPMUPOBAHUU
MBIIIJICHUSI U KYJIbTYpPhl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOAMMOMW st
pelIeHHus MPaKTUYEeCKUX 3a7ad M DKOJOTMYECKM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3/I0pPOBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIIOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAs 000JI0UKa aToMa, MOJIEKyJa, BaJICHTHOCTH,
AIIEKTPOOTPHUIATENIHOCTh, XUMMYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaléHHas), MOJib, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YrIEpOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YTIEBOAOPOIbI, KUCIOPOA U a30TCOJEPKAILUE COCTUHEHUSI, MOHOMED, MOJUMEDP, CTPYKTYPHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COCIMHEHMS]); TEOPUU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHUUYECKUX
BemecTB A. M. byrmiepoBa, 3aKkOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUHU; MHPOBO33PEHUECKHE 3HAHHS, JIeKallMe B OCHOBE MOHHMMAaHUs
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
COCTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y IPAKTHYECKOH IeATeIbHOCTH YeJI0OBEKa,

chOpMUPOBAHHOCTh YMEHUI BBISBIISATH XapaKTEPHbIC MPU3HAKY MOHSATHH, yCTaHABIMBATh
UX B3aMMOCBSI3b, HCIIOJb30BaTh COOTBETCTBYIOLIME MOHATHS P OITUCAHUU COCTaBa, CTPOEHUS U
MpeBpaICHUN OPraHUYEeCKUX COCTUHEHUN;

chOpMHUPOBAHHOCTh YMEHUU HCIOIB30BATh XUMHUECKYI0 CHUMBOJHUKY JJISi COCTaBIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX (pa3BEPHYTON, COKpAIIEHHO) (GOpMYyN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIHM MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALMU UX XUMHYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMHUPOBAHHOCTh YMEHHI YCTaHABIUBAThH MPUHAIIEIKHOCTh H3yUCHHBIX OPraHUYeCKIX
BEIIECTB MO0 HMX COCTaBY U CTPOCHHUIO K OMpeAeNEHHOMY KIACCy/TpYIIe COeAMHEHUN
(yrneBoAoponibl, KHCIOPOJ M  a30TCOACpXAIIMEe COCAMHEHHUS, BBICOKOMOJIEKYJSPHBIC



COCJMHEHUs), JaBaTh MM Has3BaHMi N0 cucremarndeckoi Homenkiarype (IUPAC), a rtakxe
NPUBOANTH TPUBHAJIBHBIC HA3BAaHUS OTJIEIBHBIX OPraHUYECKUX BEIIECTB (ITHUJICH, MPOIUJICH,
alleTUIICH, STHJICHIJMKOJb, TIHLUEpUH, (eHod, (GopManbAeru, areTaibIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAsl KUCIIOTA, OJICMHOBAsk KUCJIOTA, CTEApPUHOBAsl KUCIOTA, TII0OK03a, (ppyKTO3a,
Kpaxmall, LeJUI0II03a, TJINIUH);

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 00bsSICHEHUSI 3aBUCUMOCTH CBOWCTB BEILIECTB OT MX COCTaBa U
CTPOEHUS; 3aKOH COXPAaHEHUSI MacChl BEIIECTB;

cOpMHUPOBAHHOCTh YMEHHUH XapaKTepHU30BaTb COCTaB, CTPOECHHE, (PUIUYECKHE U
XAMUYECKHE CBOMCTBA TUITMYHBIX MPEJCTABUTENEH PA3IMYHBIX KJIACCOB OPTraHUYECKHUX BEIIECTB
(meTaH, 9TaH, ASTWIEH, MNPONWICH, aleTwieH, OyramueH-1,3, merunoOyraauen-1,3, OeHszo,
METaHOJI, 3TaHOJI, STUJICHIJIUKOJb, TJIMLUEPHUH, (EHOJ, aleTalbJeru]l, MypaBbUHAs U YKCYCHas
KHUCIIOTBI, TJIIOKO3a, Kpaxmall, LeJIloj0o3a, aMMHOYKCYCHas KHCIOTa), WJUIIOCTPUPOBAThH
TCeHETHYECKYIO CBSI3b MEXKIY HHUMH YPaBHEHHSMHU COOTBETCTBYIOUIMX XHMHUYECKUX PEAKIHH C
WCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

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

C(OPMHUPOBAHHOCTh yMEHHHA TPOBOANWTH BBIYUCICHHUS 110 XUMHYECKUM YpaBHEHHSIM
(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 METOJIaX HAYYHOTO
MO3HAHUS, HCHOJb3YEMbIX B XHMHUU TMpPH M3YYEHHHM BEIIECTB M XUMHUYECKHX SIBJICHUI
(mabmroieHne, W3MEpEHue, OKCICPUMEHT, MOJICTUPOBAHUE), HKCIOJIb30BaTh CHCTEMHBIE
XUMHYECKUE 3HAHUSA JUIS IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYaIUSAX, CBSI3aHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

cOpMUPOBAHHOCTh YMEHUN COOJIIOAThH MpaBuia MOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000PYIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BEIECTBAMU B COOTBETCTBUU C
WHCTPYKUHUSMU IO BBIOJHEHUIO J1a00PATOPHBIX XMMHUYECKUX OIBITOB;

chOpMUPOBAHHOCTh YMEHHI TIJIAHUPOBATh M BBIMOJHATh XUMHYECKUN HKCIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJTYUYCHHE STUJICHA M U3Y4EHHUE €ro
CBOMCTB, KayeCTBEHHbIC pEAKIMU OPraHMYECKUX BEILIECTB, JIeHATypauus OEIKOB THpu
HarpeBaHUH, [[BETHbIC PEAKIUU OETKOB) B COOTBETCTBUU C MpPAaBHJIAMU TEXHUKH 0€30MaCHOCTH
npu oOpallleHny ¢ BelleCTBaMU U J1a0OpaTOPHBIM OO0OpYIOBAaHUEM, MPEACTABISTh PE3YIbTAThI
XMMHUYECKOTO DSKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKUUd U
(dbopMynUpOBaTh BHIBOBI HA OCHOBE 3TUX PE3YIbTATOB;

C(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH AaHAIM3MPOBATh XMMMYECKYI HH(OpMAIUIo,
MOJTy4aeMyI0 U3 pa3HbIX MCTOUYHHUKOB (CpeAcTBa MaccoBoi MHPopMaruu, IHTepHET U Ipyrux);

Cc(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh MpaBHJa SKOJOTHYECKH I1eJIecoo0pa3HOro
MOBEJICHUsT B OBITY M TPYJOBOM [EATENBHOCTH B LEISAX COXPAHEHUS CBOErO 370POBbS U
OKpy>Karollel MpUPOJHON Cpelbl, 0CO3HAaBAaTh OMACHOCTh BO3JEHCTBMS Ha *KHUBbIE OPraHU3MbI
OTpeNIeNEHHBIX OpPraHMYeCKUX BellecTB, MOHMMas cwmbici mokazatens [IJK, mosicHaTe Ha
IpUMeEpax CIocoObl YMEHBIIECHUS U MPEAOTBPALICHUSI UX BPEAHOTO BO3JIEHCTBHUS HAa OpraHU3M
YeJI0BeKa;



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

ISl CIeNbIX U CIA0OBUIAIMX OOYYaIOMIMXCA: YMEHHE MHCIONIb30BaTh pelbedHO-
TOUYEUHYIO cucteMy o6o3Hauenuit JI. bpaitns ans 3anucu xumudeckux Gopmyit.

11 KJIACC

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

c(OPMHUPOBAHHOCTh TPEJACTABJICHUN: O XWMHUYECKOW COCTABJISIONMICH €CTeCTBEHHO-
HAyYHOW KApTUHBI MHUpPA, POJIM XMMHH B TO3HAHWUU SIBJICHHA TPHUPOJBI, B (HOPMUPOBAHUHU
MBIIIUICHUSI U KYJIBTYPhl JIMYHOCTH, €€ (YHKIMOHAJIBLHOW T'PaMOTHOCTH, HEOOXOIUMOMW st
pelieHus: TPaKTUYECKUX 3a/ad M DKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEHHS K CBOEMY
3I0POBBIO U TIPUPOTHOM Cpelie;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIine
MOHATHSA (XMMHUYECKHI DJIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIC OpPOUTAIM aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCJICHUS, XUMHYECKass CBi3b (KOBAJICHTHAs, WOHHAS, METaJUTMYECKas, BOJIOPOJIHAS),
KpUCTAJUTMYECKasi  peméTka, THUIBl XAMHYECKHUX  PEaKIHWid, pacTBOP, AJICKTPOJIHUTHI,
HEIJICKTPOJIUTHI, AJIEKTPOJIUTHYECKAST NUCCOIUAINNS, OKUCIUTENb, BOCCTAHOBHTENb, CKOPOCTH
XUMUYECKOW  peakluH, XHMHYECKOE€ pPaBHOBECHE); TEOPHMM H  3aKOHBI  (Teopust
AIEKTPOJIUTUYECKON Auccolmanuu, nepuoanueckuii 3akoH JI. WM. MenneneeBa, 3akoH
COXPAaHEHHUs MacChl BEUIECTB, 3aKOH COXPAHEHHUS M MPEBpAIICHUS SHEPTUU MPH XUMUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHMBOJUYECKHH S3bIK XHMHH, MHPOBO33PEHUYECKHE 3HAHUS,
JeXalue B OCHOBE IMMOHUMAaHMS NPUYMHHOCTH U CHCTEMHOCTH XHUMHUYECKUX SIBICHUI,
(bakToNOrMuecKue CBEJIEHUSI O CBOWCTBAX, COCTaBE, MOJYyYEHUH M OE30MacCHOM HCIOIb30BaHUU
BKHEHIINX HEOPraHUYECKUX BEUIECTB B OBITY U MPAKTUYECKON NEATEIILHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABIIATH XapaKTEpHbIE MPU3HAKU MOHSATHI, yCTaHABINBATh
UX B3aMMOCBS3b, UCIOJb30BaTh COOTBETCTBYIOIIME MOHSATHS MPHU ONHWCAHUU HEOPTaHHMUYECKUX
BEIIECTB M UX MPEBpAILlCHU;

c(OpMUPOBAHHOCTh YMEHUU HMCHOJIb30BaTh XMMHUECKYI0 CHUMBOJUKY JJIi COCTaBICHUS
dbopMyn BelIeCTB M YpaBHEHUN XUMUYECKUX pEaKIUil, CHUCTEMaTHYEeCKyl0 HOMEHKIATYpy
(IUPAC) u TtpuBHaibHBIC Ha3BaHUS OTICIbHBIX HEOPraHUYECKUX BEIIECTB (YrapHbIid Tras,
YIJICKUCHBIN Ta3, aMMUaK, TaméHas W3BECThb, HEraméHash M3BeCTh, MHUTHEBAs COJAA, MHUPUT U
ApyrHe);

c(hOpMUPOBAHHOCTh YMEHUH OMPEENATh BaJICHTHOCTh U CTETIEHb OKUCICHHSI XUMUYECKHUX
AJIEMEHTOB B COCIMHEHUSAX PA3IUYHOTO COCTaBa, BUJ XUMUYECKOU CBsI3U (KOBaJIGHTHAs, HOHHAS,
MeTaJin4yeckasi, BOJOPOHAs) B COCAUHEHUSIX, TUI KPUCTAIUTUNYECKONW PEHIETKH KOHKPETHOTO
BelleCTBA (ATOMHAs, MOJEKYJspHas, MOHHAs, METAIJIMYecKas), XapakTep cpeibl B BOJHBIX
pacTBOpax HEOPTraHUYECKUX COCTUHEHHIA,

chOpMUPOBAHHOCTh YMEHHI yCTaHABIMBATh MPUHAAIEKHOCTh HEOPTaHUYECKUX BEIECTB
M0 UX COCTaBy K OMpeJeNEHHOMY KIacCy/TpyIIe CoenHEeHUH (MPOCThIe BEIIeCTBa — METAIJIbI U
HEMETAaJITbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHbIE THAPOKCHUBI, COJIH);

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



C(OPMHUPOBAHHOCTh YMEHHH  XapaKTEpU30BaTh AJIEKTPOHHOE 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 M3MEHEHHUS CBOWCTB XMMHUYECKHX JJIEMEHTOB U UX
COEMHEHUH MO nepuoaaM M rpynnam llepuoauyeckoil cuctemMbl XuMHYECKUX 35ieMeHToB 1. 1.
MenneneeBa;

C(OPMHPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCHIBATH) OOIIME XUMHUYECKHUE
CBOMCTBA HEOPraHWYECKUX BELIECTB PA3IMYHBIX KJIACCOB, MOATBEPKIAATh CYILECTBOBAHUE
FEHETUYECKON CBA3M MEXJAy HEOpraHMYeCKMMHU BEleCTBaMU C TIOMOILIBIO ypaBHEHUN
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIMIA;

c(OpPMUPOBAHHOCTh YMEHHS KJIacCU(DULMPOBATh XMMHMUYECKUE PEAKIHMU IO Pa3IUYHBIM
Mpu3HakaM (YMCIy W COCTaBy pEarupyrollMX BELIECTB, TEMIOBOMY 3(Q(eKTy peakluu,
M3MEHEHHUIO CTENEHE OKUCIEHUS 3JIEMEHTOB, OOPaTUMOCTH peaKkliy, Y4aCTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHMI COCTABIIATh YPABHEHUS pEaKUi pa3IU4HbIX TUIIOB, MOJIHbIE
U COKpalll€HHbIE YpaBHEHHUS peakluii MOHHOIO OOMEHa, YYUThIBasl YCIOBHS, MPU KOTOPBIX 3TU
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(OpPMUPOBAHHOCTh YMEHUH PACKPBIBATh CYIIHOCTh OKHCIIUTEIHHO-BOCCTAHOBUTEIBHBIX
peaxiuii oCpeICTBOM COCTaBIIECHHS 3JIEKTPOHHOTO OanaHca ATUX peaKInii;

Cc(OPMHPOBAHHOCTb YMEHUN OOBACHATH 3aBUCUMOCTb CKOPOCTH XUMHUYECKOH peakluu OT
pasnuyHbIX (DAKTOPOB; XapakTep CMEIIEHUS XUMHUYECKOTO PaBHOBECHA B 3aBUCUMOCTH OT
BHeIHero Bo3zaeiicTBus (mpuniun Jle [llaTtense);

C(OPMHPOBAHHOCTh YMEHHUH XapaKTepU30BaThb XHUMHUYECKHE IPOILECCHl, JIEKaIlUe B
OCHOBE NPOMBIIIUIEHHOTO MOJY4YE€HUsI CEPHOM KHUCIOTHI, aMMMAaKa, a TaKKe CPOPMHPOBAHHOCTh
IpeJcTaBiIeHU 00 OOIMIMX HAyYHBIX NMPUHLMIIAX M SKOJIOTMYECKUX MpolieMax XMMUYECKOIo
IIPOU3BOJICTBA;

C(OPMHUPOBAHHOCTh YMEHHMH IPOBOAUTH BBIYMCIECHUS C MCIOJb30BAaHUEM IOHATHS
«MaccoBas JI0JIs BEIECTBA B PAacTBOPE», OOBEMHBIX OTHOIICHUWH Tra30B IPU XUMHYECKHUX
peakuusax, Macchl BellecTBa WM 00bEMA ra3oB M0 W3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce
Wi 00bEMY OJTHOTO M3 YYaCTBYIOLIMX B pEaKIMM BEIIECTB, TEIUIOBOrO 3(ddexra peakuuu Ha
OCHOBE 3aKOHOB COXPaHEHHS MacChl BEIIECTB, IPEBPALLICHNS U COXPAHEHUS SHEPTUH;

c(OPMHUPOBAHHOCTh YMEHUH cOOMIOaTh IpaBUia MOJIb30BAHUS XUMUYECKOH MOoCcynoi u
1a00paTOpHBIM 000PYI0OBAaHUEM, a TAKXKe MpaBHUiia OOpAIIEHHUs C BEIlECTBAMH B COOTBETCTBHUH C
MHCTPYKLHUSMU 1O BBIIOJHEHHIO JA00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHue NeEpOKCHJAa BOJAOPOJAa B MPHUCYTCTBHM KaTalu3aTopa, ONpEAETICHHE Cpeibl
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, PELIEHHE SKCIEPUMEHTAIbHBIX
3ajauy mo TemMaMm «Metamub» U «Hemeramibl») B COOTBETCTBHMH C IpaBWJIAMH TEXHUKHU
0€30MacHOCTH NpH 0OpallleHUH ¢ BELIECTBaMU U JJaOOpaTOPHBIM 000pYA0BaHUEM, ITPEACTABIAT
pe3yabTaThl XUMHUYECKOTO OHKCIEpUMEHTa B (hopMe 3alucH ypaBHEHUIHl COOTBETCTBYIOIIHMX
peakuuii u GopMyIUpPOBAThH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;



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

c(OPMHUPOBAHHOCTh YMEHHUH COOJIOAATh MpaBWIa SKOJOTHYECKH IIeIecO00pa3HOro
MOBEACHHUA B OBITY U TPYIOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell MPUPOJHOM cpenbl, 0CO3HAaBaTh OMACHOCTh BO3JEHCTBUS HA YKUBbIE OPraHU3MBI
ONpeeNEHHBIX BELIECTB, MOHMMAas cMblch nokasarens I1JIK, noscHate Ha npumepax crnocoObl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JICHCTBUS HA OPraHU3M YEJIOBEKa;

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

JUISL  CIIENBIX W CIIAa0OBUIAIIUX OOYYAIONIMXCS: YMEHHE MCIOJIb30BaTh pebedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyil.
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