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HHOACHUTEJIbBHAA 3AIINCKA

[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 (herepalibHOM 00pa3oBaTeNbHON MPOTrpPaMMBbl CPETHETO
obmero oOpaszoBanus (POII COO), npexncraBicHHBIX B DenepaibHOM TOCYIapCTBEHHOM
oOpazoBarensHoM crapaapre COO, ¢ yuérom Konnenumu npemnomaBanusi yaeOHOTO TpeamMera
«XuMus» B o0OpaszoBareibHbIX opraHuzanusax Poccuiickoit denepanuu, peanu3yromux
OCHOBHBIE 00pa30BaTEIbHBIC IMPOTPAMMBl, U OCHOBHBIX MOJIOKEHHH «CTpaTeruul pa3BUTHS
BocruTanust B Poccuiickoit @®expepanuu Ha nepuon g0 2025 roxa» (Pacnopsbxenue
[TpaBurensctBa PO ot 29.05. 2015 Ne 996 - p.).

OcHOBY MOAXOZOB K pa3paboTKe MpOrpamMMbl IO XHMHH, K OIpPENeNeHUI0 o0Imei
cTpaTeru 0OydeHHsI, BOCIIUTAHUS U PAa3BUTHS OOYYAIOUINXCS CPEICTBAMH Y4E€OHOTO TpeaMeTa
«Xumus» st 10-11 xmaccoB Ha 6a30BOM YpOBHE COCTAaBMJIM KOHLENTYalbHbIE MOJOKEHUS
OI'OC COO o B3aUMOOOYCIOBICHHOCTH IIeNiell, cojepikaHHs, pe3yabTaToB OOY4YeHUs H
TpeOOBaHMI K YPOBHIO MOJTOTOBKH BHIITYCKHUKOB.

XuMmuyeckoe 00pa3oBaHHE, TIOJy4aeMO€ BBIIYCKHMKaMH  0O0I1eo0pa3oBaTeabHON
OpraHu3alluM, SBISETCS HEOThEMJIEMOM 4YacThl0 HMX 00pa3oBaHHOCTH. OHO  CIIY)KUT
3aBEpINAIONINM ATAllOM pPEANN3aliid Ha COOTBETCTBYIOIIEM €My 0a30BOM YpPOBHE KITFOUYEBBIX
IIEHHOCTEH, MPHUCYIIUX IEJIOCTHONH CHUCTEME XHUMHYECKOTO O0Opa3oBaHHs. OTH IIEHHOCTH
KacaloTcsl MO3HAHUS 3aKOHOB NPHPOJbl, (GOPMUPOBAHMS MHPOBO33PEHMsI M OOLIEH KyIbTYpbl
4eJIoBeKa, a TaKXkKe OHKOJOIMYECKM OOOCHOBAHHOIO OTHOIIEHUS K CBOEMY 3/I0pPOBBIO U
IpUPOJHON cpene. Peanusyercs xuMmuyeckoe o0pazoBaHue 00YJaIOLIUXCS HA YPOBHE CPEIHETO
obmero oOpa3oBaHUsl CPEICTBAMH y4eOHOTO TpeaMera «XUMUs», COJEpPKaHUEe U MOCTPOEHUE
KOTOPOIO OIpeJeNeHbl B MpOrpaMMe MO XHMUH C Y4ETOM CHEUU(PHUKHM HAyKd XUMHUH, €€
3HAa4eHHUs B MO3HAHUM MPHUPOJIBl U B MAaTEPHAIBHON XKHU3HHU OOLIECTBA, a TAaKXkKe C y4ETOM OOIIUX
LeJied U MPUHLUIOB, XapaKTEPU3YIOLUIUX COBPEMEHHOE COCTOSIHUE CHUCTEMBI CPEIHEro oO0Iero
oOpazoBanus B Poccuiickoii deaepanum.

XUMHS KaK 3J€MEHT CHCTEMbl €CTECTBEHHBIX HAyK UIpaeT 0coOyl0 pojib B COBPEMEHHOM
LIUBUIN3ALMY, B CO3JJaHMM HOBOW 0a3bl MaTepualbHOW KynbTypbl. OHa BHOCHUT CBOH BKIaja B
(dbopMupoBaHHE PALIIOHAIIBHOIO HAYYHOTO MBILUIEHHS, B CO3JaHUE 1EJIOCTHOTO MPEICTaBICHUS
00 OKpY)XarolleM MUpE KaK O €AMHCTBE MPUPObI U YEIOBEKa, KOTOpoe GOPMUPYETCS B XUMUU
Ha OCHOBE MOHHMMAaHMsI BELIECTBEHHOIO COCTAaBa OKPYXKAIOLIEro MUpPA, OCO3HAHUS B3aUMOCBS3H
MEX]ly CTPOCHHUEM BEILIECTB, UX CBOWCTBAMH U BO3MOXHBIMH 001aCTAMU IPUMEHEHUSL.

TecHo B3auMoOJeHCTBYS C JpYyrUMH €CTECTBEHHBIMM HayKaMM, XUMHsS —cTaja
HEOThEMJIEMON 4YaCThbl0 MHPOBOH KYJIbTYpbl, HEOOXOJMMBIM YCIOBHEM YCIIEIIHOTO TpyAa U
KHU3HU KaxJ0ro wieHa obmectBa. CoBpeMEeHHas XUMUS KaK HayKa CO3MJaTesbHas, KaK Hayka
BBICOKUX TEXHOJIOTMI HallpaBlieHa Ha peLIeHHE INI0OaNIbHbBIX MPOOJIEM YCTOMUMBOTO Pa3BUTHUS
YeJIOBeYeCTBa — CBIPbEBOM, SHEPreTHYECKOM, MHUIIEBOH, 3KOJIOIMYECKOM O€30MacHOCTH |
OXpaHbI 3/I0POBbSL.

B cootBercTBMM ¢ OOUIMMM LEMSIMM M NPUHLMIAMM CpelHero oOmiero oOpa3oBaHUS
conepxanue npeamera «Xumush» (10—11 xmaccel, 6a30BbIil ypOBEHb U3yU€HHs) OPUEHTUPOBAHO
MIPEUMYIIECTBEHHO Ha OOLIEKYIbTYPHYIO HMOJITOTOBKY OOy4aromuxcs, HEOOXOAUMYIO UM s
BBIPAaOOTKH MHPOBO33PEHUYECKUX OPUEHTUPOB, YCIHEIIHOTO BKIIOYEHHUS B JKU3Hb COLIMYMA,
NPOJI0JDKEHHUs 00pa30BaHuUs B pa3IMYHBIX 001aCTAX, HE CBA3AHHBIX HEMOCPEJICTBEHHO C XUMHUEH.



CocTaBisifolmMHA  TIpeAMeTa «XUMUSD» SBISIOTCS 0a30Bble Kypchl — «OpraHuyeckas
xumusi» U «OO01as 1 HeopraHu4decKasi XMMHUs», OCHOBHBIM KOMIIOHEHTOM COJIEPyKaHUsI KOTOPBIX
SIBJISIFOTCSI OCHOBBI 0A30BOM HAyKH: CHCTEMa 3HAHUH 10 HEOPraHMYECKOW XUMHHU (C BKITIOUECHHEM
3HAaHUW U3 OOILIEH XMMMM) U OpraHn4deckor Xxumuu. @opMUPOBAHUE TAHHOW CHCTEMbl 3HAHUMN
IpY M3YYCHUU TpeaMeTa OO0CCIeYMBAaET BO3MOXKHOCTH PACCMOTPEHHS BCEro MHOT000pasus
BEIIECTB HA OCHOBE OOILIUX MMOHATHM, 3aKOHOB U TEOPUI XUMUH.

Crpykrypa comepkanus KypcoB — «Opranndeckas xumus» U «O0mmas 1 HeopraHmdeckas
XUMHES» CHOPMHUPOBAHA B MPOTPAMME 110 XMMHH Ha OCHOBE CHCTEMHOTO IMOJX0Ja K U3YYCHHUIO
yu4eOHOro Marepuaia ¥ OOyCIOBIIEHA HCTOPHYECKH OOOCHOBAaHHBIM DPAa3BUTHEM 3HAHWN Ha
ONpEEeTEHHBIX TEOPETUYECKUX YpPOBHAX. Tak, B Kypce OpPraHMYECKOM XUMHUHU BEIIECTBa
paccMaTpUBaIOTCS Ha YPOBHE KJIACCHYECKOW TEOPUU CTPOCHHSI OPraHUYECKHUX COCIUHECHHM, a
TaKke Ha YPOBHE CTEPEOXMMHUYECKUX U DJICKTPOHHBIX MPEACTABICHUI O CTPOCHUU BEIIECTB.
CeeneHusi 00 M3ydaeMbIX B Kypce€ BEIECTBaxX JAlOTCSI B Pa3BUTUU — OT YIJIEBOAOPOJOB 0
CJIOKHBIX OMOJIOTMYECKH aKTUBHBIX COCIMHEHMH. B Kypce opraHuueckod XMMUHU TOJy4aroT
pa3BUTHE CPOPMUPOBAHHBIE HAa YPOBHE OCHOBHOTO 00IIero oOpa3oBaHMs IEpBOHAYAJIbHBIE
MPEACTABICHUS O XUMUYECKON CBSI3H, KIACCH(PUKAIIMOHHBIX MPU3HAKAX BEIIECTB, 3aBUCHMOCTH
CBOWCTB BEIIIECTB OT UX CTPOCHUS, O XUMUYECKOU PEAKIIN Y.

[Tox HOBBIM YIJIOM 3peHHsI B TipeaMeTe «XuMus» 0a30BOTO YPOBHS paccMaTpUBAETCS
W3YYEHHBIH Ha YpPOBHE OCHOBHOTO 00IIero oOpa3oBaHHs TEOPETUUECKUH MaTepuail u
(haKTOJIOTHYECKUE CBEJCHUS O BEIIECTBAX M XMMHUYECKOW peakiuu. Tak, B 4aCTHOCTH, B Kypce
«OO0mast 1 HeopraHuyeckass XuMus» 00ydarolUMCsl TPEJOCTaBISAETCS] BOBMOKHOCTh OCO3HATh
3HaYEHUE NEPUOJUYECKOTO 3aKOHAa C OOIIETEOPETUYECKMX W METOJOJOTMYECKUX TMO3HIIMM,
IyO)Ke TOHATh HCTOPUYECKOE HM3MEHEHHME (GYHKIMHA 3TOro 3aKoHa — OT oOoOmaromei 10
0OBACHSIONIEH U IPOTHO3UPYIOIEH.

Enunas cucrema 3HaHWN O BaKHEHIIMX BEIIECTBAX, UX COCTaBE, CTPOCHHH, CBOMCTBAX U
MIPUMEHEHHH, 4 TAKKE O XMMUYECKUX PEAKUHUAX, UX CYIIHOCTH U 3aKOHOMEPHOCTSAX MPOTEKaHUS
nononHsAercs B Kypcax 10 wm 11 KiaccoB »anemMeHTaMu COJAEpKaHUs, HUMEKOLUMU
KYJIbTYPOJOTHYECKHI M TPUKIAQAHOW XapakTep. OTH 3HaHUSA CIOCOOCTBYIOT IOHHUMAaHUIO
B3aMMOCBSI3M XUMUU C JPYTMMHM HayKaMHU, pAacKpbIBalOT €€ pojb B IIO3HABATEIIBHOM H
MPAKTUYECKON JEesTebHOCTH YEJIOBEKa, CIIOCOOCTBYIOT BOCIMTAHUIO YBAXKEHHUS K IPOIIECCY
TBOpUYECTBa B 00JACTU TEOPUM M MPAKTHUUECKUX MPUIIOKEHUH XUMHH, TTOMOTAIOT BBIMTYCKHUKY
OpPUEHTHPOBATHCS B OOLIECTBEHHO M JIMYHOCTHO 3HAUYHUMBIX MpOoOIeMax, CBSI3aHHBIX C XUMHEH,
KPUTHYECKH OCMBICIMBATh UH(POPMAIUIO U MPUMEHATH €€ ISl MOMOJTHEHUs 3HAHUM, pelieHus
MHTEJUIEKTYAJIbHBIX M 3KCHEPUMEHTAIbHBIX MCCIENI0BATENIbCKUX 3adad. B mernoM coaepxanue
yuebHoro mpenmera « XUMHsD JaHHOTO YPOBHS M3y4YCHHsS] OPHEHTUPOBAHO Ha (GOPMUPOBAHHE Y
oOyyaronmxcs MUPOBO33PEHUECKON OCHOBBI JIJIsi MOHUMaHUS (PHIOCOPCKUX HACH, TaKUX Kak:
MaTepHUaIbHOE €JUHCTBO HEOPTaHUYECKOTO M OPraHMYECKOTO MHpa, 00YCIOBIEHHOCTh CBOMCTB
BEILIECTB UX COCTABOM U CTPOEHHUEM, IO3HABAEMOCTh IPUPOIHBIX SIBJICHUH MyTEM 3KCIEPUMEHTA
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 muane pemneHus 3amad BOCHUTAHHS, pPa3BUTHS W COIUANIM3AIMHU  OOYJarOIIMXCS
MPUHATBIE TPOrpaMMOM IO XUMHUHU TOAXOJbl K ONPEAEICHUI0 COJEpPKaHUS U TOCTPOEHUS
npeaMeTa mpelycMaTpuBaoT (HOPMHUpPOBaHHE YHUBEPCATbHBIX yYEOHBIX NEHCTBHUI, MMEIOIINX
0a30Bo€ 3HAUEHUE I PA3TTUYHBIX BUJIOB ACSITEILHOCTH: PEIICHHS poOieM, IOUCKa, aHaIu3a u



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

B mpaxTuke npemnoaaBaHus XMMUU Kak Ha YpOBHE OCHOBHOTO 00IIero 0Opa3oBaHUs, TaK U
Ha ypOBHE cpeaHero oOmero oOpa3oBaHHs, TpU  ONPEACICHHUU  COJACP)KATEIBbHOU
XapaKTePUCTUKH IeNiel H3ydeHHsI MpeaMeTa HalpaBlIeHHEM IePBOCTENCHHON 3HAYMMOCTHU
TPaIUIIMOHHO Tpu3HaETcs (POpMUpOBAHME OCHOB XHWMHUYECKOHM HayKHm Kak OOJIacTH
COBPEMEHHOTO €CTECTBO3HAHMS, IMPAKTHYECKOW JEATEIHbHOCTH YEJIOBEKa M KaKk OJHOTO U3
KOMIIOHEHTOB MHUpPOBOW KyIbTyphl. C METOAMYECKON TOYKH 3pEHHS TaKOW TMOAXOZ K
OTIPENICIICHUIO TIeJICH N3yUeHHsI IpeIMeTa SBIISIETCS BIIOJIHE ONIPABIAHHBIM.

CornacHO JaHHOW TOYKE 3pPEHHUS TJIABHBIMU LEISIMH M3y4YEeHHUsS INpenMmera «XuMHs» Ha
6a3oBoM ypoBHe (10 —11 ki1.) siBASIFOTCS:

e (GOopMHUPOBAHME CHUCTEMbl XUMUYECKHX 3HAHMA KaK BaKHEUINEH COCTaBIISIONICH
€CTeCTBEHHO-HAYYHOW KapTHHBI MHpA, B OCHOBE KOTOPOH JIeKAT KIIFIOUEBBIC TTOHSTHS,
(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 Pa3BHTHE MPEICTABICHUI O HAYYHBIX METO/axX IMO3HAHWS BEIIECTB U
XAUMUYECKAX PEaKInii, He0OXOAUMBIX ISl IPHOOPETEHUSI YMEHUH OpHUEHTUPOBATHCS B
MUpE BEUIECTB U XUMUYECKUX SIBIICHUH, IMEIOIIMX MECTO B MIPUPOJIC, B IPAKTUICCKOHN H
MMOBCETHEBHOM KM3HU,

® Da3BUTHE YMEHHH U CIIOCOOOB JEATENHHOCTH, CBS3aHHBIX C HAOJIOJIEHUEM W
OOBSICHCHHUEM XHUMHUYECKOTO OSKCIEpPUMEHTa, COOMIOJIEHHEM TIpaBWJI 0O€30TMacHOTO
oOpaleHus ¢ BeIeCTBAMH.

Hapsiny c atuM, copepkarenbHas XapakTepUCTUKa LieJe U 3a7a4y U3ydyeHus MpeaMera B
MporpaMMe Mo XUMUHU YTOUHEHA U CKOPPEKTUPOBaHA B COOTBETCTBUU C HOBBIMH MPUOPUTETAMU
B cHcCTeMe cpemHero ooOmero oOpazoBaHus. CerogHs B TNPENOJaBaHUKW XWMHH B OOJbIIEH
CTENEeHH OTAAETCS NPEANOYTECHHE MPAKTUYECKOW KOMIIOHEHTE coJiep)kaHusi oOy4deHus,
OpUEHTHUPOBAHHOW Ha TOJArOTOBKY BBIYCKHHKAa OOIIe00pa30BaTeNbHON  OpraHu3alluy,
BIIQJICIOIIEr0 HE HAOOpOM 3HAHMM, a (PYHKIIMOHAIBHON I'PaMOTHOCTBIO, TO €CTh CHOCOOaMH U
YMEHHUSIMH aKTUBHOTO TOJYYeHUs] 3HAHUN U NPUMEHEHHUS UX B PEajbHOU KU3HU Ui PEIICHUS
MPAKTUYECKUX 3aau.

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

ajanrtanus  OOydJaloIUMXcsi K  YCIOBUSM  JUHAMHYHO  Pa3BUBAIOLIETOCS  MUDA,
dbopMHUpOBaHHE WHTEIJIEKTyalbHO pPAa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa3oBaHMUIO,
COTPYIHHYECTBY, CaMOCTOSITEIbHOMY TMPHUHSATUIO TPaMOTHBIX pEHICHHH B KOHKPETHBIX
KU3HEHHBIX CUTYAIlUsIX, CBS3aHHBIX C BEIIECTBAMU U UX IPUMEHEHHUEM;

¢dopmupoBaHue y OOYyYarOIUMXCS KIIOYEBBIX HABBIKOB (KJIIOUEBBIX KOMIIETEHLUH),
UMEIOIIMX YHUBEPCAIbHOE 3HAYCHHE /ISl Pa3IMYHbIX BUJIOB JEATEIBHOCTH: PELIeHUs HpoliemM,
MOMCKA, aHaluW3a M 00paboTKM HMHPOpPMALMU, HEOOXOMUMBIX JUIsI HPUOOPETEHHs OIbITa
JEeATeNbHOCTH, KOTOpasi 3aHUMAaeT Ba)XKHOE MECTO B MO3HAHUM XMMUH, a TaKXkKe I OLEHKH C
MO3UIMHA IKOJIOTHYECKOI 0€30MacCHOCTH XapaKTepa BIUSHUS BEIECTB M XUMHUYECKUX MPOIECCOB
Ha OpraHu3M YesloBeKa U MPUPOIHYIO Cpeny;

pa3BUTHE MO3HABATEIbHBIX UHTEPECOB, MHTEUIEKTYAIbHBIX U TBOPUYECKUX CIIOCOOHOCTEH
oOyyaromuxcs: CHOCOOHOCTH CaMOCTOSITEIbHO IPHOOpPETaTh HOBBIE 3HAHUS 10 XHUMHU B
COOTBETCTBUU C XKU3HEHHBIMU NMOTPEOHOCTSAMU, UCITIONIB30BaTh COBPEMEHHbIE HH()OPMAIIIOHHBIE



TEXHOJIOTUH JUTS TIOMCKA M aHaIK3a yueOHOM M HayYHO-MOMYISIPHON MHPOPMALUN XUMHUYECKOTO
COJICpKAHUS;

(hopMHpOBaHKE U PA3BUTHE Y OOYUYAIONIUXCS aCCOIMATHBHOTO M JIOTUYECKOTO MBITIUICHUS,
HAOIIOIaTeIFHOCTH, COOPAaHHOCTH, AaKKypaTHOCTH, KOTOPble OCOOCHHO HEOOXOOUMBI, B
YaCTHOCTHU, IIPH INIAHUPOBAHWHN U IMTPOBCACHNUN XUMHNYCCKOT'O SKCIICPUMCHTA,

BOCIIUTaHHE Yy oOOydarolmuxcs yOeKIEHHOCTM B T'yMaHUCTHYECKON HaIpaBIE€HHOCTU
XAMUHM, ©€ BAXHOH pOJMM B  PEIIEHWH TIIOOANBHBIX MPOOJIEM  pamHOHAIBLHOTO
IMpHUPOAOIIOJIB30BaAHMs, IIOIMOJHCHUA OSHEPIreTUYCCKUX PECYPCOB M COXpPAHCHUA IIPUPOJHOTO
paBHOBECHS, OCO3HAHHMS HEOOXOIUMOCTH OEpEeKHOTO OTHOLICHUS K TMPHPOJIE U CBOEMY
3J0POBBIO, @ TAKIKC HpI/I06p€T€HI/I$I OIIbITa MCIIOJIBb30BAHUS IMOJTYUCHHBIX 3HAHUU I IPUHATHA
I'paMOTHBIX pCIHCHI/Iﬁ B CUTyalluAX, CBA3aHHBIX C XUMHWYCCKUMMU ABJICHUAMMU.

B yueGHOM miane cpemHero oOmiero oOpa3oBaHus MpeaMeET «XUMHs» 0a30BOTO YPOBHS
BXOIUT B COCTaB HpeHMCTHOﬁ o0Oiactu ((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 Hezgemio), B 11
knacce — 34 gaca (1 gac B Hezemio).



COJEPKAHUE OBYYEHUA
10 KJIACC
OPI'AHUYECKAS XUMUA

TeopeTnueckne 0CHOBbI OPraHUYECKON XUMHH

[Ipenmer opraHnueckoil XUMHUU: €€ BOSHUKHOBEHHUE, Pa3BUTHE U 3HAUEHUE B IMOJIyYEHUU
HOBBIX BEIIECTB U MaTepuaioB. Teopus CTpOeHHs OpraHndeckux coeaqunennd A. M. bytiieposa,
e€¢ ocHoBHBIE TOJOXKeHUs. CTpyKTypHBIE (OPMYIBl OpPraHMYEeCKUX BeHIecTB. | omosorus,
n3oMepusi. XUMUYecKas CBSI3b B OPraHMUECKUX COEAMHEHUSIX — OJJUHAPHBIE U KPaTHbBIE CBSI3H.

[IpencraBnenne o  knaccudukanuu — opraHmdyeckux — BemiecTB.  HomeHknarypa
OpraHMYeCKUX COEOUHEHHH (cucreMarudeckas) M TpPUBHAJIbHBIE Ha3BaHUS BaKHEHIINX
MIpe/ICTaBUTENEH KIIACCOB OPraHUYECKHUX BEIIECTB.

DKclepUMEHTAIbHbIE METO/Ibl M3YYEHHUsl BEIIECTB M MX MpEBpallleHUil: 03HaKOMJICHHE C
oOpa3laMu OpraHn4yecKrX BEUIECTB M MaTepHallaMd Ha UX OCHOBE, MOJEIMPOBAHHE MOJIEKYI
OpraHMYECKHUX BEIECTB, HaOIIOIeHue ¢ ONKMCAHHWE JEMOHCTPALMOHHBIX OIBITOB IO
MIPEBPALEHUIO OPraHUYECKUX BEIECTB MPU HarpeBaHuu (IJIaBjieHre, O0YyTrIIMBaHUE U TOPEHHE).

Yraesonopoasl

AJNKaHBI: COCTaB M CTPOCHHME, TOMOJIOTHYECKHH pAx. MeTaH W 3TaH — MNpocTeimmne
MIPE/ICTAaBUTENIN aJIKaHOB: (pU3MuUecKre M XUMHUYECKHE CBOMCTBA (peakluMH 3aMelleHus U
TOpEeHUs ), HaX0XkA€HHE B IPUPO/IE, MOTYYeHNE U TPUMEHEHUE.

AJIKEHBI: COCTaB U CTPOEHUE, TOMOJIOTUYECKUH Psifl. DTWIEH U MPONUJIEH — MPOCTEUIIINE
MPE/ICTAaBUTENIN AJKEHOB: (PU3MUecKHe W XUMHUYECKHE CBOICTBa (peakiuu THAPUPOBAHUS,
raJIoreHUPOBAHUS, THIPATALlUN, OKHCIEHUS U MOJIMMEPU3ALIUN), TOJyYeHUE U IIPUMEHEHHE.

Ankamuensl: OyragueH-1,3 u metwinOyranueH-1,3: cTpoeHHE, BaKHEWUIINE XUMHYECCKUE
cBOICTBa (peakuus nojauMepusanun). [lonydeHne CHHTETHUECKOTO KayuyyKa U PEe3UHBI.

AJNKUHBI: COCTaB M OCOOCHHOCTH CTPOCHHMS, TOMOJIOTHYECKMM psl. AUETHIEH —
MPOCTEHIINI IPeCTaBUTENb AIKUHOB: COCTaB, CTpOeHUE, (PU3UYECKUEe U XUMUYECKHE CBOMCTBA
(peakuuu ruApuUpoOBaHUs, TaJOreHUPOBAHUS, TUAPATAIIH, TOPEHUS), TOJIydeHUE U IPUMEHEHHE.

Apenbl. benzon: coctaB, cTpoeHue, (U3MYECKHME M XUMHYECKHE CBOWCTBA (peakuuu
raJIOTEHUPOBAHUS M HUTPOBAHMS), MOJIy4Y€HHUE U TpPUMEHEHHe. Tomyon: cocmas, cmpoeHue,
Qusuueckue u xumuieckue ceolcmea (peakyuu 2ai02eHUpPOSanUs U HUMPOBAHUS), NOJYYEHUE U
npumenenue. TOKCMYHOCTb apeHOB. ['eHeTuMdeckas CBS3b MEXAY YIVIEBOJAOPOJAMH,
MIPUHAUICKALMMH K pa3IMuHbIM Kjaccam.

[Ipupoanbie UCTOUHUKU YTIIEBOAOPOIOB. [IpupoaHblil ra3 U momnyTHble HE(TAHBIE Ta3bl.
Hedbts u e€ mpoucxoxnenue. CrnocoObl miepepaOOTKH HEPTH: TMEPEeroHKa, KPEKHHT
(TepMHUECKH, KaTaTUTHUECKHil), mupoau3. [TpoaykTsl nepepaboTku HeTH, UX MPUMEHEHHE B
MIPOMBIIIIEHHOCTH U B ObITy. KaMeHHBIH yroJib U MPOyKTHI €ro nepepadboTKy.

OKCIIEpUMEHTAJIBHBIE METO/IbI M3YYEHUsS BELIECTB U MX INPEBPAICHUIN: O3HAKOMIIEHUE C
oOpa3laMu MmIacTMacc, KaydyKoB U pe3uHsl, Kojulekuuu «HedTe» u «Yronb», MoaenrpoBaHue
MOJIEKYJ YIJIEBOJIOPOJIOB M TaJOr€HONPOU3BOAHBIX, MPOBEIEHHE NPAKTHYECKOW pPabOTHI:
MIOJIyYEHUE 3TUJIEHA U U3YYEHUE €r0 CBOMCTB.

Pacuérnbie 3amaun.




Bbruncrnenuss mo ypaBHEHHMIO XHMHYECKOW peakuuu (Macchl, 00bEMa, KOJIMYECTBa
MCXOJHOTO BEIIECTBA WM TMPOJYKTa PEAKIHMU IO H3BECTHBIM Macce, 00bEMY, KOJIUYECTBY
OJIHOTO M3 MCXO/IHBIX BEUIECTB WU MPOAYKTOB PEAKIIHH).

Kuciopoaconep:kaiue opraHu4eckne coeJuHeHust

[IpenenpHbIe OAHOATOMHBIE CHHUPTHI. METaHON M STaHON: CTpOoeHHe, (uzndeckue u
XMMHYECKHAE CBOWMCTBA (PEaKIMU C aKTUBHBIMH METAJJIaMH, TaJIOTEHOBOJOPOJIaMHU, TOPCHHE),
npuMeHeHne. BogopoaHsie CBsI3M MEXKAY MOJIEKYJIaMH CIIUPTOB. JleficTBHe MeTaHoIa U STaHOJIa
Ha OpraHU3M YeJIOBEKa.

MHOTOaTOMHBIC CIUPTHL. DTHUJIICHIINKONb W TIWLEPHH: CTPOCHHE, (u3mueckue u
XMMUYECKHE CBOMCTBA (B3aMMOJICHCTBHE CO MIEIOYHBIMU METAJIaMH, Ka4eCTBEHHAs pEaKIHs Ha
MHOTOATOMHbIE CIUPTHI). JlelicTBUe Ha opraHu3M uesnoBeka. lIpuMeHeHHe riaulepuHa U
ATHIICHTJTUKOJISL.

@eHoI: CTpOCHHWE MOJEKYNbl, (U3NYECKHEe W XUMHUYECKHE CBOWCTBA. TOKCHYHOCTH
¢denouna. Ilpumenenue genona.

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

OMHOOCHOBHBIE TIpeiebHbIE KapOOHOBBIE KHCIOTH. MypaBbHHAs M YKCYCHAsi KHCIOTBI:
CTpOCHHUE, PU3NIECKUE M XUMHUYECKIE CBOMCTBA (CBOMCTBA, OOIIHE TS KJIacca KHCIIOT, PeaKIus
Tepu(UKaMK), TOJydeHHe W TpuMeHeHne. CTeaprHOBas M OJICMHOBAas KHUCIIOTHI Kak
MPEJICTAaBUTEIIM BBICITUX KapOOHOBBIX KHUCIOT. MbllIa KaK COJIM BBICITUX KapOOHOBBIX KHCIIOT,
HUX MOIOIIEE IeHCTBHE.

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

VYrieBoapl: cocTaB, KiaccuduKaius yrieBo1oB (MOHO-, TU- U TIoJIMcaxapusl). [ moko3a —
MPOCTEHIINI MOHOCaXapua: OCOOEHHOCTH CTPOEHHSI MOJEKYJbl, (PU3MUECKHEe M XUMHUYECKHE
cBoiicTBa (B3ammMojeicTBue ¢ ruapokcuaom Mmeau(ll), oxuciaeHme aMMHUadyHBIM PacTBOPOM
okcuma cepeobpa(l), BoccraHOBIEeHHE, OpOXKEHHE TJIOKO3bI), HAXOXKJACHHE B MPHPOJC,
puUMeHeHue, buonoruueckas poiib. otocunte3. pykTo3a Kak U30Mep TIIIOKO3BL.

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

DKClepUMEHTAIbHBIE METOJbl W3YYEHHs BEIIECTB M MX MPEeBpallCHUi: MpPOBEACHUE,
HaOMOJIeHNEe W OMHCAaHWE JIEMOHCTPAIIMOHHBIX OMNBITOB: TOPEHHE CIHPTOB, KaYeCTBEHHBIE
peakIuy OJHOATOMHBIX CHUPTOB (OKHCIEHHE 3TaHoja okcuaoM wmeau(ll)), MHOroaToOMHBIX
cnupToB (B3ammojelicTBue raunepuHa ¢ ruapokcugom Mmenu(ll)), ampaermmoB (okucieHue
aMMHaYHBIM pacTBOpoM okcuaa cepeopa(l) u ruapoxcumom wmemu(ll), B3ammoneiicTeue
KpaxMaja C HOJOM), MPOBEIEHUE MPAKTHUECKONW pabOThl: CBOMCTBA pPAacTBOpa YKCYCHOM
KHUCTIOTBHI.

Pacué€rneie 3amaun.

Borunicnenuss 1o ypaBHEHHIO XHMHYECKOW peakiuu (Macchl, 00BEMa, KOIWYeCcTBa
MCXOJHOTO BEIIeCTBa WM MPOAYKTa pEaKlMy IO HM3BECTHBIM Macce, 00bEMY, KOIUYECTBY
OJIHOTO M3 UCXO/HBIX BEUIECTB WU MPOAYKTOB PEAKIIUHN).

A3o0Tcoaeprkale OpraHn4ecKue CoeIMHEHMS.

AMUHOKUCIOTBI Kak aMQOTEepHbIE OpraHu4YecKue coeauHeHus. Dusznueckue u
XMMHYECKHE CBOICTBA aMHUHOKHUCIOT (Ha mMpuUMepe TIWIKHA). buomornueckoe 3HaueHUE
aMUHOKUCIOT. [TenTumpl.



benku kak mpUpoJHBIE BBICOKOMOJEKYISIpHBbIE coeauHeHus. [lepBuynas, BTOpUYHas U
TPETUYHAsI CTPYKTypa OenkoB. XHMHYECKHE CBOWCTBa OEJNKOB: THIPOJW3, JEHATypalus,
KaueCTBEHHbIE PEAKIIMY HA OEIIKH.

OKCIepUMEHTAJIBHBIE METOJIbl M3YYEHUS BEIIECTB M UX IPEBPALICHUI: HAOMIOJEHUE U
ONHCAaHWE JEMOHCTPALMOHHBIX OMBITOB: JEHATypalus OENKOB MpH HArpeBaHWH, LBETHHIC
peakiuu OEIKOB.

BrbicokomoiieKkyJisipHbIe COeIMHEeHHS

OCHOBHbBIE TMOHATHS XUMHUH BBICOKOMOJIEKYJISIPHBIX COEIUHEHMI: MOHOMEp, MOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb IOJMMEPU3ALMH, CPEOHss MOJeKylsipHas Macca. OCHOBHbIE
METO/1bl CHHTE3a BBICOKOMOJIEKYIISIPHBIX COEIUHEHUH — MOJIMMEPHU3aLUs U MMOJUKOHICHCALIUSL.

DKclepuMEHTAJIbHbIE METO/Ibl U3Y4YEHHUs BELIECTB U MX MPEBpAIlCHUN: O3HAKOMIIEHUE C
oOpa3lamMu NpUPOIHBIX U HCKYCCTBEHHBIX BOJIOKOH, INIACTMACC, KAy4yKOB.

MexnpeaMeTHbIe CBS3H.

Peanuzanus MexXnpeIMeTHBIX CBsI3€d MpH M3ydeHUU opraHumdeckoil xumuu B 10 kmacce
OCYILIECTBJISIETCSI 4Yepe3 HUCIOJb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHbIX MOHSATHM, Tak U
MOHATHH, SABISIOUIUXCSA CUCTEMHBIMU 11 OTJIENIBHBIX MTPEIMETOB €CTECTBEHHO-HAYYHOTO LIHKJIA.

OO1iue ecTecTBEHHO-HAy4YHbIE MOHSTHUS: SBJICHHE, HAay4HBIM (axkT, TUIOTEe3a, 3aKOH,
TEOpUs, aHadu3, CHHTE3, KiIaccupuKauus, TMEepUOJUYHOCTh, HAOMIOJEHNE, HW3MepEeHue,
AKCIEPUMEHT, MOIETTUPOBAHUE.

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

buonorus: kimerka, opranmsMm, Omocdepa, oOOMEH BEIIECTB B OpranusMe, (POTOCHUHTE3,
OMOJIOTMYECKH aKTUBHBIC BENIeCTBA (OCIIKH, YTIIEBOIbI, )KUPBI, PEpPMEHTHI).

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

TexHonorus: muIIeBbIe MPOIYKTHI, OCHOBBI PAllMOHATBHOTO MUTAHUS, MOIOIIUE CPE/CTBA,
JIEKapCTBEHHbIEC U KOCMETHYECKHE MpenapaThl, MAaTEPHUabl U3 UCKYCCTBEHHBIX U CHHTETHYECKUX
BOJIOKOH.

11 KJIACC
OBIIAA U HEOPTAHUYECKAS XUMMUA

Teopernyeckne 0CHOBBI XHMHH

XumMuueckuil snemMeHT. AToM. Sapo aroma, H30TONBL.  DJIEKTpPOHHas 000JI0YKA.
DHepreTUYeCcKUe YPOBHH, NMOJYPOBHU. ATOMHbIC opOuTany, S-, p-, d- aneMeHThl. OCOOCHHOCTH
pacripeielieHUs] JIEKTPOHOB [0 OpOUTAIAM B aTOMax 3JEMEHTOB MEPBBIX YETHIPEX HEPUOJIOB.
DneKTpoHHask KOH(UTYpaIus aTOMOB.

Ilepnognueckunn 3axkoH u Ilepuoguueckas cucreMa XuUMUYECKUX dieMeHToB JI. M.
MenneneeBa. CBsA3b NEPUOAMYECKOTO 3akoHAa M [lepuonnyeckod CHUCTEMBI XUMHYECKHX
aneMeHToB JI. YI. MenzneneeBa ¢ COBPEMEHHON TEOPHUEN CTPOEHHS aTOMOB. 3aKOHOMEPHOCTHU
M3MEHEHHsI CBOMCTB XUMUYECKUX 3JIEMEHTOB M 00pa3yeMbIX UMM HPOCTBIX U CIOKHBIX BEIIECTB
II0 Tpynnam M rnepuosiaM. 3HaueHHe NEPUOJUUECKOT0 3aKOHA B Pa3BUTHH HAyKH.

CrpoeHnue BemecTBa. XUMHUYECKas CBsA3b. Buabl XMMHYECKON CBsI3UM (KOBaJEHTHas
HEMoJsipHas W TOJIApHasi, MOHHAs, MeTajIndeckas). MexaHu3mbl 0O0pa3oBaHMs KOBAJCHTHOM



XUMUYECKON CBsi3U (OOMEHHBIN M JIOHOPHO-aKIEenTOpHBIN). BomopoaHas cBs3b. BajaeHTHOCTD.
DneKTpooTpULATENbHOCTh. CTENEeHb OKUCIEHUS. IOHBI: KATUOHBI ¥ AHUOHBI.

BemecTBa MOJIEKYASIPHOIO U HEMOJIEKYISPHOIO CTPOEHHS. 3aKOH IIOCTOSIHCTBA COCTaBa
BELIECTBA. THUIBI KPUCTAIUIMUECKUX PEUIETOK. 3aBUCUMOCTb CBOMCTBA BELIECTB OT TUIA
KPUCTAJUIMYECKOMN PEIIETKHU.

[TonsiTie o aucnepcHbIX cuctemax. VICTHHHBIE U KOJUIOUAHbBIE pacTBOpBL. MaccoBas 10715
BEILECTBA B PaCTBOPE.

Knaccupukamuss HeopraHumueckMx coequHeHuWd. HoMeHkiarypa HEOpraHHYECKUX
BemiecTB. ['eHeTHueckass CBSI3b HEOPraHWYECKUX BEIIECTB, MPUHAMICKANIUX K PA3TUIHBIM
KJIacCaM.

Xumunyeckass peakius. Knaccudpukanus XUMHUYECKHX pPEaKIMM B HEOPraHUYecKoW u
OpraHMYecKON XUMUU. 3aKOH COXPaHEHMsI MAaCChl BEILIECTB, 3aKOH COXPAaHEHUs U MPEBpallleHus
SHEPTUH MPU XUMUYECKUX PEAKIIHSIX.

CkopocTth peakiuu, €€ 3aBHCHUMOCTb OT Pa3IUyHbIX (akTopoB. OOpaTUMble peakluu.
Xumunyeckoe paBHoBecue. MDakTOpbl, BIUAIOIIME HAa COCTOSIHME XMMHYECKOTO DPAaBHOBECHS.
[Tpunnun Jle HlaTense.

OnexTponuTtnueckas auccouuanus. CunbHble W ciabble 37eKTpoiauTsl. Cpena BOJHBIX
pPacTBOPOB BEIIECTB: KHUCIas, HEUTpaslbHas, IIe0YHasl.

OKHCANTENbHO-BOCCTAHOBUTENBHBIE PEAKIUH.

DKCIEPUMEHTAIBHBIE METOJIbI M3yUEHHUs BEHIECTB M WX MPEBPAILICHUN: JEMOHCTpPAIIHS
tabmui «llepuomnueckas cuctema xumudeckux snaemMeHToB J[. M. MenneneeBa», u3ydeHue
MoJeNell KpPUCTAINIMUECKUX pEIETOK, HAOMI0OJeHHe M ONHUCaHWue JIEMOHCTPALMOHHBIX U
1ab0paTOPHBIX OIBITOB (pa3jokKeHHe MEepOKCHAa BOJOpOJa B MPUCYTCTBUM KaTalld3aTropa,
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 C UCMOIB30BAHUEM MOHATUS «MACCOBast JOJIS BELIECTBAY.

Heopranunueckasi xumusi

Hemeramnel. Ilomoxxenue HemeramnoB B Ilepuonnueckoir cucTeMe XMUMHUYECKUX
anementoB JI. M. MengeneeBa U 0OCOOEHHOCTH CTpoeHHs aToMoB. Du3nueckue CBONCTBA
HEMETAJUIOB. AJUTOTPOITHS HEMETAIIOB (Ha MpUMepe KUCIopoa, cepbl, pocdopa u yriaepoaa).

XUMHUYECKHE CBOWCTBAa BAKHEWIIMX HEMETAJUIOB (TaJIOTeHOB, cephl, a3ot1a, Qocdopa,
yriaepoaa U KpeMHHUS) U UX COSAMHEHUN (OKCUAOB, KUCIOPOJICOACPKALINX KHCIOT, BOJOPOIHBIX
COC/TMHCHUI).

[IpuMeHeHne Ba)XKHENILINX HEMETAIOB U UX COCTUHEHUH.

Meramnsl. Ionoxenue metaisioB B llepuoanueckoi cucteMe XUMHUYECKUX J1eMEHTOB /Jl.
N. MengaeneeBa. OCOOEHHOCTH CTPOEHHUS HIIEKTPOHHBIX 000JI0UeK aTOMOB MeTayioB. OOmue
¢uznueckue cBoiicTBa MeTawioB. CIUTaBbl METAIOB. DJIEKTPOXHUMHUYECKUN Pl HATPSHKEHUN
METaJJIOB.

XVUMUYECKHE CBOMCTBA BaXHEHIIMX METANIOB (HATpUM, Kaluui, KalblHMi, MarHui,
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», OOpa3lloB HEMETAIIOB, PEIICHHE SKCIEePUMEHTAIbHBIX



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

Pacuérnble 3amaum.

Pacuérel mMaccel BemecTBa WM 00BbEMa Ta30B M0 M3BECTHOMY KOJHUYECTBY 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 xumun B 00ecriedeHNH SKOJOTUYECKON, SHEPTEeTUUECKOM U MUIEBONW 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 MATEPHANOB: BAKHEHIIME CTPOUTEIBHBIE MATEPHAJIbI,
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 MTPENapaToB OBITOBOM XMMHUHU B TIOBCETHEBHON KU3HH.

MexnpeaMeTHbIE CBS3H.

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

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

®dusnka: Marepus, SHEPrus, macca, aroM, JIEKTPOH, MPOTOH, HEUTPOH, WOH, U30TOI,
PaZMo0aKTUBHOCTh, MOJIEKYJla, SHEPreTUYECKUIl YpOBEHb, BEIECTBO, T€J0, 00BEM, arperaTHoOe
COCTOSIHUE BeIleCTBa, (PU3NYECKUE BEIUYUHBI U €IMHULIBI UX U3MEPEHHUS, CKOPOCTb.

buonorus: kierka, opraHu3M, 3KOCHCTeMa, Ouocdepa, Makpo- U MHUKPOIIEMEHTHI,
BUTAaMUHBI, 0OMEH BEUIECTB B OPraHu3Me.

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

TexHnonorus: XUMUYECKast MIPOMBILIJIEHHOCTb, METaJUTyprusl, MIPOU3BOJICTBO
CTPOUTEIBHBIX MaTepuaios, CEJIbCKOXO35ICTBEHHOE IIPOU3BOJICTBO, MUIIEeBas
MIPOMBIIIJIEHHOCTh, (papMalleBTUYECKasi MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKHX
IpenaparoB, IPOU3BOJACTBO KOHCTPYKLIMOHHBIX MaT€pUaiOB, 3JIEKTPOHHASI IMPOMBIILIEHHOCTD,
HaHOTEXHOJIOTHUH.



IINIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUSA INPOI'PAMMBLI 110 XUMHUHU HA
BA30BOM YPOBHE CPEJJHEI'O OBIIIETI'O OBPA3OBAHU A

JIMYHOCTHBIE PE3YJIBTATbBI

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

B cootBeTcTBUM € CHUCTEMHO-AESTEIBLHOCTHBIM IMOJIXOJOM B CTPYKTYpE JIMYHOCTHBIX
pe3yabTaTOB OCBOCHMSI mpeaMera «XHMHs» Ha YpPOBHE CpelHero ooOimero oOpa3oBaHus
BBIJICJIEHBI CIIEIYIOIINE COCTABIISIIOIINE:

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

HaJM4ue MOTUBALIUU K 00YyYEHUIO;

L[eJIeHaNPaBJICHHOE PAa3BUTHE BHYTPEHHUX YOEKIEHHM JTUYHOCTH HAa OCHOBE KIIOYEBBIX
LIEHHOCTEN U UCTOPUUECKUX TPAAULINNA 6a30BOM HayKH XUMUU;

TOTOBHOCTh M CIOCOOHOCTh OOYYaroIIMXCs PYKOBOJICTBOBAThCSI B CBOEH AESITEIBHOCTU
LIEHHOCTHO-CMBICJIIOBBIMM ~ YCTAHOBKAMHU, MPUCYIIUMHU LEJIOCTHOM CHUCTEME XHUMHYECKOIrO
o0pazoBaHUs;

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

JIMYHOCTHBIE pEe3yJabTaThl OCBOCHUs INpeaMeTa «XHMHsS» JIOCTUraloTCs B €IUHCTBE
yu4eOHOM M BOCHMTATEIBHOW JEATENBHOCTH B COOTBETCTBUM C T'yMaHUCTHYECKUMH,
COLIMOKYJIbTYPHBIMH, JyXOBHO-HPAaBCTBEHHBIMHM IIEHHOCTSAMM M HJeaJaMH POCCUIICKOTro
IPaXXJaHCKOro OOIIecTBa, NPUHATHIMH B OOILNECTBE HOPMaMU U TpPaBUIAMHU IIOBEJCHH,
CIOCOOCTBYIOIIMMHU MPOLIECCaM CAaMOIIO3HAHUS, CAMOPA3BUTHUSA M HPAaBCTBEHHOTO CTAHOBJICHUS
JMYHOCTHU 00Y4YarOLINXCSL.

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

1) rpaxIaHCKOro BOCIIMTAHUA:

0CO3HaHMsI 00YYaIOUIMMHCSA CBOMX KOHCTUTYLIMOHHBIX ITpaB U 00s3aHHOCTEH, yBaKEeHUS K
3aKOHY U NPaBOINOPAIKY;

NIPEJCTAaBICHUS O COLMAIBHBIX HOpPMax M IpaBUJaX MEXKIMYHOCTHBIX OTHOLIEHUH 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 HMCTOPUYECKOMY M HAy4HOMY HAacJEIUI0 OTEUECTBEHHOMU
XUMUHY;

YBaKEHHsI K IpOIlecCy TBOpYECTBA B OOJACTH TEOPUM M IMPAKTUYECKOTO MPUMEHEHUS
XMMUH, OCO3HAHUS TOTO, YTO JOCTIKEHHS HAyKH €CTh pe3yJbTaT JUIMTENbHBIX HaONI0JCHUH,
KPOTIOTJIUBBIX SKCIEPUMEHTAIBHBIX TOUCKOB, IOCTOSIHHOTO TPy/a YUEHBIX U MIPAKTUKOB;



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 IMOBEACHHUS,

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 OCO3HAHUE TIOCIICICTBUN ITHX MOCTYIKOB;

4) popMupoOBaHHS KYJIbTYPHI 310POBbSI:

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

coOJIo/IeHUs TPaBWII OE30IMaCHOTO OOpaIlleHusl C BEHIECTBAMU 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 BPEIHBIX MPHUBBIYCK (YIOTPEOICHUS ATKOTOJIS,
HapKOTHUKOB, KypeHHs);

5) Tpya0BOro BoCuTAHMS:

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

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

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

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

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

6) K0JIOrN4eCKOro BOCIIMTAHUA:

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

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

OCO3HAHHUS HEOOXOAMMOCTHU MCIIOJIB30BAHUS JOCTUKEHUN XUMHH Ui PELICHUSI BOIIPOCOB
paIMOHAaIBLHOTO MPUPOAOTIONB30BAHUS;

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

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

7) IEeHHOCTH HAYYHOI0 MO3HAHUS:

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



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

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

€CTECTBEHHO-HAYyYHONM TIPaMOTHOCTH: IOHHUMAaHMsI CYIIHOCTHM METOJIOB IO3HAHMUS,
HCIOJIb3YEMBIX B €CTECTBEHHBIX HAyKaX, CIIOCOOHOCTH MCIOJIB30BaTh MOJy4YyaeMble 3HAHUS AJIs
aHaJin3a U OOBACHEHUs SBJICHUHM OKPYXKAIOUIETO MHpa U MPOUCXOAAIIUMX B HEM H3MEHEHUH,
YMEHHUS JieiaTh 000CHOBAHHBIE 3aKIIOUEHHUSI HA OCHOBE HAyYHBIX (PAKTOB U MMEIOIIMUXCS TaHHBIX
C LIEJIBIO MOJIyYEHUS JOCTOBEPHBIX BHIBOJIOB;

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

MHTEpeca K MO3HAHUIO U 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 PE3YJIbTATBI

MeranpeaMeTHbIE PE3YJIbTaThl OCBOCHHUS Yy4E€OHOTO NpenMera «XuUMHsS» Ha YPOBHE
cpenHero o0miero oopa3oBaHus BKIIIOYAIOT:

3HAYMMbIC i1 (OPMHPOBAHUS MHUPOBO33PEHUS OOYUYAIOIIMXCSA MEXKIUCIUIUIMHAPHBIE
(MeXTpeIMEeTHBIE) OOIeHAYYHBIC TTOHATHS, OTPAKAIONTUE IIEJIOCTHOCTh HAYYHOW KapTHHBI MHPa
U crerpuKy METOJIOB MTO3HAHMS, UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKax (MaTepus, BEIIEeCTBO,
SHEPTHsl, SBJICHUE, MPOIIECC, CHCTEMa, HAay4HbIH (DAKT, MPUHIUI, THIIOTE3a, 3aKOHOMEPHOCTb,
3aKOH, TEOpHSs, UCCIIeI0BaHNE, HAOMIOIeHNE, U3MEPEHUE, IKCIIEPUMEHT U JIpYTHUE);

yYHHUBEpCaIbHbIE yueOHbIe JIEHCTBUS (mo3HaBaTeIbHEIE, KOMMYHUKATHUBHBIE,
perynaTuBHble), obecreynBaroniue QGopMUpoBaHHE (QYHKIHMOHAIBHOW TPAMOTHOCTH U
COILIMANIFHOM KOMIIETEHIINH 00y4JaroluXcs;

CHOCOOHOCTh ~ OOyYalOIIMXCA  MCIOJb30BaTh  OCBOCHHBIE  MEXIMCLUUIUIMHAPHBIC,
MHUPOBO33PEHUYECKHE 3HAHUS W YHHUBEpCajdbHble Yy4ueOHBbIE IEHCTBHS B IO3HABATEIBHOW U
COI[MAIbHOW MPAKTHUKE.

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

OBJaieHHe YHUBEPCAJIbHBIMHU YUeOHBIMHU MO3HABATEIbHBIMH JeHCTBUSIMMU:

1) 6a30Bble JJOTHYECKHUE eCTBHS:

CaMOCTOSITENIBHO  (DOPMYIUPOBATh W aAKTYyallU3UpPOBATh MPOOJIEMYy, BCECTOPOHHE €&
paccMaTpHuBaTh;



ONPENENATh LEIN JEATEIbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPUHM HX JOCTHXKEHHUS,
COOTHOCHUTb PE3YJIbTATHI AEATEIBHOCTHU C IIOCTABICHHBIMU LIENISIMU;

HCII0JIb30BAaTh IPU OCBOEHUM 3HAHUM INPUEMBI JIOTMYECKOTO MBIIJIEHHUS — BBIIEISTH
XapaKTepHble IPU3HAKKM TMOHATHMM W YCTaHaBIMBATh MX B3aUMOCBS3b, MCIIOJIb30BATh
COOTBETCTBYIOIIUE MOHITHS IS 00BSICHEHHS OTJCIBHBIX (DAKTOB U SBICHHIA;

BBIOMPATh OCHOBAHUS M KPUTEPUH JITSI KIIACCH(PUKALINY BEIIECTB U XUMUYECKUX PEAKIIHIA;

yCTaHaBIMBATh NPUUMHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMY;

CTPOUTh JIOTUYECKUE PpACCYXKACHMUSI (MHAYKTUBHBIEC, JAECIyKTUBHbIE, II0 aHAJOTHH),
BBISIBJIATH 3aKOHOMEPHOCTH W TPOTUBOPEYHS B PAaCCMaTPUBAEMBIX SBICHHSX, (HOPMYIHPOBATH
BBIBO/IbI U 3aKJIFOUEHUS;

MIPUMEHSTh B MPOLIECCe MO3HAHUS, UCIOJIb3YEMbIE B XMMHUHU CUMBOJINYECKHE (3HAKOBBIE)
MOJIeNu, MpeoOpa30BbIBATH MOJIEIbHBIE IPECTABICHNUS — XUMMUECKUN 3HaK (CUMBOJI) 3JIEMEHTA,
XuMHueckas (¢GopMysa, YpaBHEHME XHMHUYECKOM peakuuu — TMpU pelIeHHHd Y4eOHBIX
MO3HABATENIbHBIX M MPAKTUYECKUX 3a7ay, MPUMEHATh HAa3BAaHHbIE MOJEIbHBIE MPEACTaBICHUS
JUIS BBISIBJIEHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUYECKUX PEaKIU.

2) 0a30BbIe HCCJIEA0BATEIbCKHE IeHCTBUS:

BJIaJIETh OCHOBAMH METOJ/IOB HAYYHOI'O MMO3HAHUS BEIIECTB U XUMUYECKUX PEaKIUi;

dbopMmynupoBaTh LE€TM M 33JaYd  HUCCIEJOBAHHUSA, WCIOJIb30BaTh IIOCTABICHHBIE U
CaMOCTOSITENIbHO C(OPMYJTUPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA MO3HAHMSI M OCHOBBI
Ui GopMHUPOBAHUS TUIIOTE3BI IO MTPOBEPKE MPABHILHOCTH BBHICKA3bIBAEMbIX CYXKICHMUIA;

BJIQJIETh HaBBIKAMHM CAMOCTOSITENILHOTO IUIAHUPOBAHUS M TPOBEIACHHS YUEHHUECKUX
SKCIEPUMEHTOB, COBEPLICHCTBOBATh YMEHMsI HAOIIOAAaTh 3a XOJOM IpoIiecca, CaMOCTOSTEIBHO
MIPOTHO3UPOBATh €ro pe3yabTaT, (QopMyIHpoBaTh OOOOIIEHHS U BBIBOJBI OTHOCHUTEIHHO
JIOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHMS, COCTABIATH 0OOCHOBAHHBIN OTYET O MpOAETaHHON
pabore;

npuoOpeTaTh OMBIT YYCHUYECKOW MCCIENOBATEILCKOW W TPOEKTHOW JESTEIIbHOCTH,
MPOSIBIIATh CHOCOOHOCTh M TOTOBHOCTH K CaMOCTOATEIHLHOMY IOUCKY METOJOB pElIeHUs
MPAKTUYECKUX 3a7a4, IPUMEHEHHUIO Pa3IMYHBIX METOJIOB [TO3HAHUSI.

3) pabora ¢ ungopmanmei:

OpUEHTHPOBAThCA B PA3IUYHBIX HCTOYHUKAX HHpopManuu (HaAYy4HO-TIOMYJsIpHAs
JuTepaTypa XMUMHYECKOIO COJepXaHHus, CHpaBOYHbe MocoOus, pecypcel HHTepHera),
aHAJIM3UPOBaTh HMH(GOPMALIMIO Pa3IUYHBIX BUAOB M (OPM MPEACTaBICHUS, KPUTHUYECKU
OIICHUBATh €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUYUBOCTH;

(dbopMmynupoBaTh 3ampoCchl U MPHUMEHSTh pa3IUYHbIE METOJbl IMPH TOUCKE U O0TOOpe
uHpopMaluy, He0OXOAUMOM /ISl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpPeAeIEHHOIO TUTIA;

MPUOOpPETaTh OMBIT KCIOJIb30BaHUA WH(OPMAIMOHHO-KOMMYHUKATUBHBIX TEXHOJOTHH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BBIOUPATh ONTUMAIBbHYIO (OpMY MpeICcTaBiIeHUs UHPOPMAIUU (CXEMBI,
rpaduKy, 1uarpamMMsbl, TaOJIHUIIbI, PUCYHKU U APYTHe);

UCIOJb30BaTh HAYYHBIH $3bIK B KadecTBE CpEACTBA INpU pPabOTe C XUMHUYECKOH
uHpopmalvel: TPUMEHATh MEXNpeAMETHble ((U3UYECKHEe M MaTeMaTHYEeCKUE) 3HAKU H
CUMBOJIBI, PopMyIbI, aO0peBHATYpPBI, HOMEHKIATYPY;

UCIOJb30BaTh U MPE0OpPa30BbIBATh 3HAKOBO-CUMBOJINYECKHE CPEACTBA HATJISTHOCTH.

OBJajieHHe YHUBEPCAJIbHBIMUA KOMMYHUKATHBHBIMY J1€iCTBUAMM:



3aaBaTh BOIPOCHI MO CYIIECTBY OOCYXJAaeMOM TEMBI B XOJ€ AMAJIOra W/WIH TUCKYCCHH,
BBICKa3bIBaTh HUJAEH, (OPMYIUPOBATH CBOM MPEUIOKEHUS OTHOCUTEIIFHO  BBITIOJTHEHUS
MPEeJI0KEHHOM 3a/1a4H;

BBICTYIIaTh C IPE3EHTALMEN PE3yabTaTOB IO3HABATEIBHOW AEATEIBHOCTH, MOJYyYEHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU IPU  BBIIOJHEHUH XUMHUYECKOTO
SKCIEPUMEHTA, IPAKTUYECKOW paboThl MO HCCIEJOBAHUIO CBOMCTB H3Yy4aeMbIX BELIECTB,
peanu3anu y4eOHOTO TMpoekTa U (HOPMYIHPOBATH BBIBOJBI IO PE3YJAbTaTaM IPOBEIEHHBIX
WCCIICIOBAHUI ITyTEM COTJIACOBAHMSI MMO3UIIMIA B X0J1€ OOCYKJICHUS 1 0OMEHAa MHEHHUSIMHU.

OBiajeHNe YHMBEPCAJIbHBIMH PeryJIATUBHBIMU JAeiiCTBUAMM:

CaMOCTOSITENIBHO IJIAHUPOBATh U OCYILECTBISATh CBOIO [MO3HABATEJIbHYIO JIEATEIbHOCTb,
ompezenss e€ Lenu U 3a/1ayd, KOHTPOJIUPOBATh M MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
IpeaaraéMblii aaropuT™ AEUCTBUM MPH BHINOJHEHUM Y4EOHBIX M HCCIIEIOBATENIbCKUX 3aad,
BbIOMpaTh Hanbosee 3(p(HEeKTUBHBIN CIOCOO UX PEIICHUs C YyYETOM IMOJyYeHHUS] HOBBIX 3HAHUH O
BEIIECTBAX U XUMHUYECKUX PEaKIUsX;

OCYILIECTBJISITh CAaMOKOHTPOJIb CBOEW JEATEIbHOCTH Ha OCHOBE caMoaHalu3a U
CaMOOLIEHKH.

HNPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenMeTHbie pe3ynbTaThl OCBOCHHS Kypca «OpraHudeckasi XUMUsD OTPaXKaroT:

c(hOpMUPOBAHHOCTh TMPEJACTABICHUNA O XUMHUYECKOW COCTABIJISIONIEH E€CTECTBEHHO-
HAayYyHOM KapTUHBI MHUpA, POJM XHMHUU B TO3HAHUU SIBJICHUM NPUPOIBI, B (HOPMUPOBAHUU
MBIIIJICHUSI U KYJAbTYpPbl JUYHOCTH, €€ (YHKIMOHAIBHOW TPAMOTHOCTH, HEOOXOIUMOM st
pelIeHHs MPaKTHYEeCKUX 3a7ad M DSKOJOTMYECKHM OOOCHOBAHHOTO OTHOIIEHUS K CBOEMY
3JI0POBBIO U IPUPOJIHOM cpejie;

BJIQJICHUE CHUCTEMOM XUMHUYECKMX 3HAHHMM, KOTOpas BKJIKOYAET: OCHOBOIIOJIAraroline
MOHATHS (XUMUYECKUH 3JIEMEHT, aTOM, JIEKTPOHHAs 000JI04YKa aToMa, MOJIEKYJIa, BAJIEHTHOCTbD,
ANIEKTPOOTPHUIATENIHOCTh, XUMHYECKasi CBA3b, CTPYKTypHas Qopmyna (pa3BépHyras U
COKpaléHHasi), MOJib, MOJIIpHAsE Macca, MOJSPHbIE 00BEM, YrIepOAHBIH  CKEJIET,
(GyHKIMOHATBHAS TPYIIA, paguKal, H30Mepus, M30MEpbl, TOMOJIOTMYECKUN psl, TOMOJIOTH,
YIIEBOJOPObI, KHCIOPOA M a30TCOJACPIKAIINE COSAUHEHUs, MOHOMED, TOJUMEP, CTPYKTYpHOE
3BEHO, BHICOKOMOJIEKYJISIPHBIE COSIMHEHHUS]); TEOPUHU U 3aKOHBI (TEOpUs CTPOSHUSI OPraHHUECKUX
BemecTB A. M. byrmiepoBa, 3aKOH COXpaHEHHUSI MacChl BEIIECTB); 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMHUHU; MHUPOBO33PEHUYECKHE 3HAHMS, JIEKAIIUNE B OCHOBE TMOHUMAHUS
MPUYMHHOCTH M CUCTEMHOCTH XMMHUYECKHX SIBJICHUH, (DAKTOJIOTMYECKHE CBEACHUS O CBOMCTBAX,
CocTaBe, MOJyYeHUH U 0€30MaCHOM HCIOJIb30BaHUH BAKHEUIITUX OPraHMUECKUX BEIIECTB B OBITY
Y MPAKTUUYECKOU JEATEIbHOCTH YEJIOBEKA;

c(hOpMUPOBAHHOCTh YMEHHI BBISABISATH XapaKTepHbIE MPU3HAKU MOHSITHI, yCTaHABINBATh
MX B3aMMOCBS3b, HCIOJb30BaTh COOTBETCTBYIOLIME MOHATHS PU OITUCAHUU COCTaBa, CTPOEHUS U
MpeBpaIeHUN OPraHUYeCKUX COETUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHUU HCIOIB30BATh XUMHUECKYIO CHUMBOJIMKY JUIS COCTaBIICHUS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTOU, COKpAIIEHHOM) (OpMYN OPraHUYECKUX BEIIECTB
U YpaBHEHUW XMMHYECKUX PEAKUUW, U3rOTaBIMBATh MOJEIHU MOJIEKY] OPraHUYECKHX BEIIECTB
JUTSL WILTIOCTPALIMU UX XUMHUYECKOTO U MPOCTPAHCTBEHHOTO CTPOEHUS;



c(OPMHUPOBAHHOCTh YMEHUH YCTaHABJIMBATH MPUHAUICKHOCTh U3YUYCHHBIX OPTaHUYECKUX
BEIIECTB [0 HMX COCTaBYy M CTPOCHHUIO K OINpENeNEHHOMY KIIACCy/TPyIIe COeIuHEHUN
(YrneBoopoabl, KUCIOpOJ W  A30TCOJEpXKAIUE  COCIAMHEHHS, BBICOKOMOJIEKYISPHbIC
COCJMHEHUS), JaBaTh MM Has3BaHHMA O cucteMmarnuyeckoir HomeHknarype (IUPAC), a takxe
MIPUBOJIUTh TPUBUAIBHBIC HA3BAaHUS OTACIHHBIX OPraHUYECKHX BEIIESCTB (ITHJICH, MPOTIIICH,
alleTUIICH, STHJICHIJIHMKOJb, TJIHLUEPUH, (eHod, (GopmanmbAeru, ameTaibIeru], MypaBbUHAs
KHCJIOTa, YKCYCHAasl KUCIIOTA, OJCMHOBAsh KUCJIOTA, CTEAPHHOBAS KHUCIIOTA, TIOK03a, (pyKTO3a,
Kpaxmal, LeJUI0JI03a, TJINIUH);

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

c(OPMHUPOBAHHOCTh YMEHHSI MPUMEHSITH TIOJOXKEHUS TEOPUU CTPOCHUS OPTraHUYIEeCKHX
BemecTB A. M. ByriepoBa [uisi 00bsSCHEHUS 3aBUCMMOCTU CBOMCTB BEILIECTB OT UX COCTaBa U
CTPOCHUST; 3aKOH COXPaHEHHS MaCChl BEIIECTB;

C(OPMHUPOBAHHOCTh YMEHUH XapaKTepU30BaThb COCTaB, CTPOCHHE, (HU3MUECKHE W
XAMUYECKHE CBOMCTBA TUITMYHBIX MPEICTABUTENCH PA3IMYHBIX KJIACCOB OPraHWMYECKHX BEIIECTB
(meTtaH, aTaH, ATWICH, MPONWIEH, areTwieH, OyramueH-1,3, merunOyraamen-1,3, OeH3zo,
METaHOJI, STaHOJ, ITUJICHTIIMKOIb, TIUIEPUH, (EHOJ, aleTaNbIeTH1, MypaBbuHas U YKCyCHas
KHACJIOTBI, TIIOKO3a, KpaxMai, I[eJUTI0N03a, AaMHUHOYKCYCHas KHCIIOTa), WUTFOCTPHPOBATH
TCHETHUYECKYIO CBSI3b MKy HUMH YPaBHEHUSMHU COOTBETCTBYIOIIMX XHMHUYCCKUX pEakIuid ¢
WCTIOJIb30BAHUEM CTPYKTYPHBIX (hOPMYIT;

C(OPMHUPOBAHHOCTh YMEHHS XapaKTePHU30BaTh HCTOYHHUKH YTIIEBOJOPOIHOTO  CHIPHS
(HedTh, TPUPOIHBIN Ta3, yroyib), CIOCOOBI HMX MEPEPabOTKH M TMPAKTHUYECKOE MPUMCHEHHE
MPOJAYKTOB MepepabOTKH;

cOpMUPOBAHHOCTh YMEHUH MPOBOJUTH BBIYUCICHUS [0 XUMHUYECKUM YpaBHEHHSIM
(Maccbl, 00bEMa, KOJIMYECTBA MCXOJHOTO BEIIECTBA WJIM MPOAYKTa PEAKIHUU IO U3BECTHBIM
Macce, 00bEMY, KOJTMYECTBY OJTHOTO U3 UCXOIHBIX BEIIECTB WM MPOTYKTOB PEaKLun);

chOpMUPOBAHHOCTh YMEHUMN BJIA/IETh CUCTEMOI 3HaHUN 00 OCHOBHBIX METOAAaX Hay4HOTO
MO3HAHUS, HCHOJb3YeMbIX B XHMHUU MpPH M3YYCHUM BEIIECTB M XUMHUYECKHX SIBICHUI
(nabOnrofeHue, W3MEpEHUE, OSKCIEPUMEHT, MOJICIUPOBAHKUE), HCIHOJIb30BaTh CUCTEMHBIC
XMUMHWYECKUE 3HAHUSA JUI IPUHATHS PEIICHUN B KOHKPETHBIX )KU3HEHHBIX CUTYAIUSIX, CBA3AHHBIX
C BEIIECTBAMHU U UX IPUMEHEHUEM;

chOpMUPOBAHHOCTh YMEHHM COOIOATh MpaBUiia MOJb30BAHUA XUMUYECKOW MOCYI0N U
nabopaTopHbIM 000pyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
WHCTPYKIHUSMU IO BBIOJTHEHUIO 1a00paTOPHBIX XUMUYECKUX OTIBITOB;

chOpPMUPOBAHHOCTh YMEHHI IJIAHUPOBATh M BBIMOJHATh XUMHUYECKHH SKCIIEPUMEHT
(mpeBpalieHuss OpraHuYecKuX BEIIECTB MPU HArpeBaHUH, MOJIYYCHHE STUJICHA M U3Y4EHHUE €ro
CBOMCTB, KauyeCTBEHHbIC pEAKIIMM OPraHMYECKUX BEIIECTB, JIeHATypauus OCIKOB MpHU
HarpeBaHuH, [[BETHbIC PEAKIMU OETKOB) B COOTBETCTBUU C MPABHIAMU TEXHUKU 0€30MaCHOCTH
mpu oOpallleHny ¢ BelIeCTBaMU U JTa0OpaTOPHBIM OO0OpYIOBAaHUEM, TIPEICTABISTh PE3YIbTAThI
XMMHUYECKOTO DJKCIepuMeHTa B (opMe 3amucH ypaBHEHUH COOTBETCTBYIOIIMX pEaKIUd |
(hopMynUpOBaTh BHIBOIBI HA OCHOBE 3TUX PE3yIbTaTOB;

chOpMUPOBAHHOCTh YMEHHMI KPUTHYECKH aHAIM3HPOBATh XUMHUYECKYI0 HWH(MOpPMAIIHIO,
MOJIy4aeMyI0 U3 Pa3HbIX HCTOYHUKOB (CpeICTBa MaccoBOM nH(popMaliu, IHTEpHET U IPYTHX);

C(OPMHUPOBAHHOCTh YMEHUH COOMIOAATh TMpaBHJa SKOJIOTHYECKH 1EJIecO00pa3HOro
MOBEACHUS B OBITY W TPYIOBOH JEATENHHOCTH B IENSIX COXPAHEHHUS CBOEro 370POBBS U
OKpYKaroIlel MPUPOIHON Cpelbl, 0CO3HABaTh OMACHOCTh BO3JCHCTBHUS HA YKUBHIE OPTraHU3MBI



ONPENENEHHBIX OPraHUYECKUX BELIECTB, MOHMMAass cMmbica mnokasarens [IJIK, noscHaTe Ha
IpUMEpax CIOCOOBl YMEHBIIEHUS U MPEAOTBPAIICHUS UX BPEJAHOTO BO3JCHCTBUSA HAa OPraHU3M
YEII0BEKA;

JUIsL OOYyYaloOUIMXCS ¢ OrpAaHHMYEHHBIMH BO3MOXHOCTSIMHU 37I0pPOBbS: YMEHHUE MPHUMEHSTH
3HAHUSI 00 OCHOBHBIX JOCTYITHBIX METO/AAX MO3HAHUS BEIIECTB U XMMHUYECKUX SIBJICHUIA;

JUIL  CIETbIX H CHa0OBHIAMIMX OOYYAIOUIMXCS: YMEHHE HCIOJIb30BaTh PelbeHO-
TOYCYHYIO cUCTeMy 00o3HaueHuid JI. Bpaidist Ui 3anucy XUMHYECKIX (POPMYIL.

11 KJIACC

[IpeameTHbie pe3ynbTaThl OCBOEHUA Kypca «OOmIass W HEOpraHuueckas XUMUs»
OTPaXKAIOT:

c(hOpMUPOBAHHOCTh TPEJICTABICHUN: O XWMHUYECKOW COCTaBIISIOMIEH €CTECTBEHHO-
Hay4YHOUW KapTHHBI MHpA, POJU XHMHH B TO3HAHWH SIBJICHUH NPUPOJBI, B (POPMUPOBAHUH
MBIIIUICHUSI U KYJIBTYPhl JIUYHOCTH, €€ (YHKIIMOHAJIHLHOW T'PaMOTHOCTH, HEOOXOIUMOMW st
perieHusT TMPaKTUYECKUX 3a/ad M OKOJOTHYECKH OOOCHOBAHHOTO OTHOIIEGHHUS K CBOEMY
3I0POBBIO U TIPUPOTHOM CpeIE;

BJIAJICHUE CHUCTEMOM XHMHUYECKHX 3HAHUW, KOTOpas BKIIOYAET: OCHOBOIOJIAraroIIne
MOHATHSA (XMMHUYECKHIA DIIEMEHT, aTOM, M30TOII, S-, P-, 0- 3JIeKTpOHHBIE OpPOUTAIH aTOMOB, HOH,
MOJIEKYJIa, MOJb, MOJISIPHBIM OO0BEM, BAJIEHTHOCTh, AJIEKTPOOTPHUIIATEIIBHOCTh, CTEIEHBb
OKHCIICHUs, XUMHUYECKas CBs3b (KOBAJIGHTHAs, WOHHAsA, METAIMYECKas, BOJOPOIHAsN),
KpUCTAJUIMYECKasi  pEIIE€TKa, THUIBl XWMHYECKUX  PEakKLUMil, pacTBOP, 3AJIEKTPOJIUTHI,
HEIJIEKTPOJIUTBI, AIEKTPOJUTUYECKAs IUCCOLMALNS, OKUCIUTENb, BOCCTAHOBHUTENb, CKOPOCThH
XMMHYECKOM  peaklHH, XHUMHYEeCKO€ paBHOBECHE); TEOPHUM U  3aKOHbl  (Teopus
AIEKTPOJIUTUYECKON Auccolmannu, nepuoauueckuii 3axkoH JI. WM. MenzaeneeBa, 3akoH
COXpAHEHUsI MAacChl BELIECTB, 3aKOH COXPAHEHHMsI W IPEBPALICHUS SHEPIHMU MPU XUMUYECKUX
peaknusax), 3aKOHOMEPHOCTH, CHUMBOJUYECKHH S3bIK XUMHH, MHUPOBO33PEHUECKUE 3HAHMS,
JeXalue B OCHOBE IIOHMMAaHMS MPUYMHHOCTH M CHCTEMHOCTH XHMHUYECKUX SIBJICHHHU,
(akToNOruuecKrue CBeJIEHUSI O CBOWCTBAX, COCTaBe, MOJYyYEHUH M O€30MacCHOM HCIOJIb30BaHUU
BKHEHIINX HEOPraHUYECKUX BEUIECTB B OBITY M MPAKTUUECKON IESATEIIbHOCTH YEIOBEKa;

c(OpMUPOBAHHOCTh YMEHHI BBIABISATH XapaKTepHbIC MPU3HAKU MOHSITHI, yCTaHABINBATh
HX B3aUMOCBS3b, MCIOJIB30BaTh COOTBETCTBYIOIIME MOHATUS MPU ONHUCAHUM HEOPTraHUYECKUX
BEILIECTB U UX IIPEBPALLCHUI;

chOpMUPOBAHHOCTh YMEHUU HMCHOJIb30BATh XMMHUECKYI0 CHUMBOJUKY JII COCTaBICHUS
dbopMyn BelIeCTB M ypaBHEHUN XUMUYECKUX PEaKIUil, CHUCTEMaTHYEeCKyl0 HOMEHKIATypy
(IUPAC) u TtpuBHMalbHBIC Ha3BaHUS OTICIbHBIX HEOPraHMYECKHX BEIIECTB (YrapHblid Ta3,
VIJIEKUCIIBIA Ta3, aMMUaK, raméHasi U3BECTb, HEraul€éHas W3BECTh, MUThEBAs cOJa, MUPUT U
Apyrue);

chOpMUPOBAHHOCTh YMEHUH OMpEAENsATh BaJICHTHOCTh M CTETIEHb OKUCICHUS XUMHUYECKUX
AIIEMEHTOB B COEIMHEHUSAX Pa3IMYHOTO COCTABAa, BUJ XUMHUUYECKOH CBSI3U (KOBAJICHTHAsl, MOHHAS,
MeTaJTn4yeckasi, BOJOPOJHAs) B COCAUHEHHUSIX, TUI KPUCTAIITUYECKONW PEmIETKH KOHKPETHOTO
BeIleCTBA (ATOMHAs, MOJEKYJspHAs, WOHHAs, METAJUIMUecKas), XapakTep CpeAbl B BOJIHBIX
pacTBOpax HEOPraHMYECKUX COETUHEHUN;

c(hOpMHUPOBAHHOCTh YMEHHUI yCTaHABIMBATh MPUHAIIE)KHOCTh HEOPTaHUYECKUX BEIIECTB
M0 UX COCTaBY K OMpeJeNEHHOMY KIacCy/TpyIIe CoeTnHEeHUN (MPOCThIe BEIIeCTBa — METAILIBI U
HEMETaJLIbl, OKCU/IbI, OCHOBAHMSI, KUCIOTHI, aM(pOTepHBbIE THAPOKCUIBI, COJIH);



chOpMHUPOBAHHOCTh YMEHHH pacKpbIBaTh CMBICI Tepuoandeckoro 3akona [J[. W.
MenpgeneeBa ©  JIEMOHCTPUPOBATH  €r0  CHUCTEMATHU3UPYIOIIYIO, OOBSCHUTECIBHYIO U
MPOTHOCTUYECKYIO (PYHKIINH;

C(OPMHUPOBAHHOCTh YMEHUH  XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE AaTOMOB
XMUMMUECKUX 371eMeHTOB 1—4 nepuoos [leprnoauueckoii cuctemMbl XuMudeckux neMenToB . U.
MenzeneeBa, HCHOJB3YSl TMOHITUS «S-, P-, O-3JEKTPOHHBIE OPOHMTANNY, «IHEPreTUUYCCKUEC
YPOBHU», OOBSICHITh 3aKOHOMEPHOCTUM H3MEHEHHUS CBONCTB XHMUYECKUX 3JIEMEHTOB M HX
COEMHEHUH MO nepuoaaM U rpynmnam llepuoauyeckoil cuctemMbl XUuMUYECKHX diemMeHToB [, U.
MenneneeBa;

C(OPMHUPOBAHHOCTh YMEHHMH XapaKTEepHU30BaTh (OMHCBHIBATH) OOIIME XUMHUYECKHUE
CBOWCTBA HEOPraHWYECKUX BEIIECTB PA3IMYHBIX KJIACCOB, MOJATBEPXKAATH CYIIECTBOBAaHUE
TFeHETUYECKON CBA3M MEXJAy HEOpraHMYeCKUMHU BElIeCTBaMU C TIOMOINBIO ypaBHEHUM
COOTBETCTBYIOIINX XMMHUYECKUX PEAKIIHIA;

c(OpPMUPOBAHHOCTh YMEHUS KiIacCHU(PUIMPOBATh XMMHUYECKHUE DPEAKIHUH IO Pa3IndHbIM
MpU3HakaM (YMCIy W COCTaBy pEarupyrollnX BELIECTB, TEIUIOBOMY J3(QQeKTy peakuuu,
M3MEHEHHUIO CTETNEeHEe OKUCIIEHUS 3JIEMEHTOB, 0OPaTUMOCTH peakliy, Y4acTHIO KaTaau3aTopa);

c(OpMUPOBAHHOCTh YMEHHUI COCTaBIIATh YPAaBHEHUS peakUuil pa3nyHbIX TUIIOB, MOJHBIE
U COKpalll€HHbIE YpaBHEHHUS peakUuii MOHHOrO OOMEHa, YyYUThIBasl yCIOBHS, MPU KOTOPBIX 3TH
peakuuu UAyT 10 KOHIIA;

c(OpMUPOBAHHOCTh YMEHUN NPOBOAUTH PEAKIMH, MOATBEPKAAIONNE KadyeCTBEHHBIN
COCTaB pAa3JIMYHBIX HEOPraHUYECKUX BEIIECTB, pPACIO3HABAaTh OMNBITHBIM IYTEM HOHBI,
MIPUCYTCTBYIOIINE B BOJAHBIX PaCTBOpPAaX HEOPIraHMUECKHUX BEILIECTB;

c(OpMUPOBAHHOCTh YMEHHUI pPacKphIBaTh CYIIHOCTh OKHCIIUTEIBHO-BOCCTAHOBUTEIBHBIX
peaxiuii IoCpeICTBOM COCTaBIIECHHS SJIEKTPOHHOTO OanaHca ATUX pPeaKItii;

c(hOpMUPOBAHHOCTh YMEHHUH OOBACHATH 3aBUCHMOCTh CKOPOCTH XMMHUYECKON peakluu OT
pa3aMyYHbIX (PAKTOPOB; XapaKTep CMEIICHHs XUMUYECKOTO PaBHOBECHS B 3aBHUCHMOCTH OT
BHeIHero Bo3zaciicTBus (mpuniun Jle [llaTensbe);

chOpMUPOBAHHOCTh YMEHUN XapaKTepU30BaTb XUMHUYECKHE IMPOLIECCHI, JieXkKallhe B
OCHOBE MPOMBIIIJIEHHOTO MOJIyY€HUsI CEPHON KHUCIIOTHI, aMMHaKa, a Takke cHOpPMUPOBAHHOCTh
npejcTaBiIeHU 00 OOMIMX HAy4YHBIX MPUHLHUIAX M KOJOTHYECKHX MPOOIeMax XUMUYECKOTO
IIPOU3BO/ICTBA;

cOpPMUPOBAHHOCTh YMEHHUI NPOBOAUTH BBIYHMCICHHS C KCIOJIb30BAHUEM TOHSATHS
«MaccoBasi JIOJI BEIIECTBA B PacTBOpPE», OOBEMHBIX OTHOLICHUH Ta30B NpPU XUMHYECKHUX
peakiusax, Macchl BellecTBa WM 00bEMa ra3oB MO M3BECTHOMY KOJHYECTBY BEIECTBA, Macce
Wi 00bEMY OJIHOTO U3 YYACTBYIOIIMX B PEAKIMH BEIIECTB, TEIJIOBOTO 3(deKTa peakiuu Ha
OCHOBE 3aKOHOB COXPaHEHUsI MACChl BELIECTB, IPEBPAICHUS U COXPAHEHUS SHEPTUU;

chOpMUPOBAHHOCTh YMEHUN COOJIIOAThH MpaBuila MOJb30BAHUS XUMUYECKOW MOCYIOH U
nabopaTopHbIM 000pyIOBaHUEM, a TAaKXKe MpaBuiia 0OpallleHus ¢ BelECTBAMU B COOTBETCTBUU C
MHCTPYKLHUSMU TI0 BBIIOJHEHHIO Ja00PATOPHBIX XUMUYECKUX OTIBITOB;

C(OPMHUPOBAHHOCTh YMEHMH IUIAHUPOBATh M BBINOJHATH XUMHUYECKUH SKCIEPUMEHT
(paznoxeHue TNeEpOKCHJIAa BOJOpPOJAa B MPHUCYTCTBUM KaTalnW3aTropa, ONpEeAETeHHUE Cpeibl
pPacTBOPOB BEILIECTB € MOMOIIbIO YHUBEPCATIBHOIO MHIUKATOPA, BIUSHUE PA3IUYHBIX (PAKTOPOB
Ha CKOpPOCTh XMMHMUYECKOW pEaKIMH, peaklMy HOHHOTO OOMEHa, KauyeCTBEHHbIE PEaKLUUu Ha
cynbdar-, kapOoHAT- U XJIOPHUI-aHUOHBI, HA KATHOH aMMOHMS, PEIIeHUE SKCIEPUMEHTATbHbBIX
3amau no teMaM «Metamnel» U «Hemeramib») B COOTBETCTBHMM C TNPaBUIAMH TEXHUKHU
0€30MacHOCTH MpH 0OpallleHNH ¢ BEIECTBaMH U J1Ja0OpaTOpHBIM 000PYJIOBAHUEM, NTPE/ICTABIISATH



pe3yabTaThl XUMHUYECKOTO OJKCIEPUMEHTa B (hopMe 3amucu ypaBHEHUH COOTBETCTBYIOLIUX
peakuuii U GOpPMyYINPOBATH BHIBOJIBI HA OCHOBE 3TUX PE3Yy/IbTATOB;

Cc(OPMHUPOBAHHOCTh YMEHUN KPUTHYECKH aHAIM3MPOBATH XMUMHMYECKYI HH(OpMAIHIo,
MIOJIyYaEMYI0 M3 Pa3HbIX HCTOYHHUKOB (CpEICTBA MacCOBON KOMMYHMKaluu, MHTepHET u
JPYTHX);

c(OPMHUPOBAHHOCTh YMEHUH COONIOAATh TMpaBHJA SKOJOTHYECKH IEIECO00pa3sHOro
MOBEACHHUA B OBITY U TPYNOBOH [EATENbHOCTM B LENSIX COXPAHEHHUS CBOEro 3J0pOBbS U
OKpY’Karolllell IPUPOJHOM cpesibl, 0CO3HABaTh ONACHOCTh BO3JECHCTBHS HA >KUBbIE OPTaHU3MBbI
ONpe/eNIEHHBIX BEUIECTB, MOHUMAas cMblca nokasarens I1JIK, moscHATs Ha mpuMepax crocoOsbl
YMEHBILEHUS U IPEJOTBPALLICHHS UX BPEIHOTO BO3JEHCTBUS HA OPraHU3M YEJIOBEKa;

JUIg 00yyaroUuXxcs C OrpPaHUYEHHBIMU BO3MOXKHOCTSIMU 3[0pPOBBSI: YMEHHE HPUMEHSThH
3HAHUS 00 OCHOBHBIX JOCTYIHBIX METO/AaX MMO3HAHUS BEIECTB U XUMHUUECKUX SIBJICHMIA;

JUISL  CIIENbIX W CJIA0OBUIAIIMX OOYYaIOIMIMXCA: YMEHHE MCIOJIb30BaTh peibedHO-
TOYEYHYI0 cuctemMy o6o3Hauenuil JI. bpaiins ans 3anucu Xxumudeckux Gopmyi.



TEMATHYECKOE IINTAHUPOBAHHUE

10 KJIACC
Koun4yecTBo yacos
HaumeHoBaHue pa3ie/ioB U TeM JuexkTpoHHble (¢ poBbIE)
Ne i/ Konrpoabubie | IIpakTHyeckue
NMPOrpaMmblI Bcero o0pa3oBaTe/ibHbIE peCypChl
padoTsbI padoThI
Pa3nen 1. Teoperuyeckue 0OCHOBbI OPraHN4YeCcKOi XMMHHU
1 ?g:ﬁfji:p‘:jjj;Z;‘;‘;Eﬁe“gzx 5 https://resh.edu.ru/subject/29/10/
coenuHenuit A. M. byrneposa
Hroro mo pazueny 3
Paspgen 2. Yriesogopoabl
91 [TpenenbHbIE YrIeBOAOPOIBI — 5 https://resh.edu.ru/subject/29/10/
aJIKaHbI
99 HenpenenbHbie yriaeBoI0pOIbL: 6 1 https://resh.edu.ru/subject/29/10/
QJIKeHbI, JIKa/IMEHBI, ATKIHBI
2.3 ApOMaTHYECKHE YrIIEBOI0POIbI 2 https://resh.edu.ru/subject/29/10/
24 [TpupoaHBIE HCTOUHUKHI 3 1 https://resh.edu.ru/subject/29/10/
yIJ€BOJIOPOIOB U UX IepepaboTka
Hroro mo pazgeny 13
Paznea 3. Kuciopoacoaep:kamnue oprannieckue coeuHeHust
3.1 Criuptel. DeHon 3 https://resh.edu.ru/subject/29/10/
3.2 Aunpaeruabl. KapOoHOBBIE KHCIOTHI y 1 https://resh.edu.ru/subject/29/10/
CrnoxHble 3¢upbl
3.3 VYrieBoasl 3 1 https://resh.edu.ru/subject/29/10/
Hroro no paszneny 13

Pa3nen 4. Asorconepikamue opraHu4ecKue coeJUHeHHUs1



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

4.1

AMuHBl. AMUHOKHACIIOTHL. benku

https://resh.edu.ru/subject/29/10/

Hroro no pazneny

Paspgen S. BoicokoMoJIeKY/IsIpHbIE COeIMHEHUSA

51 [Tnactmaccel. Kaydayku. Bonokna 2 https://resh.edu.ru/subject/29/10/
Hroro no pazgeny 2
OBUIEE KOJIMYECTBO YACOB I10 34

[TPOTPAMME



https://resh.edu.ru/subject/29/10/
https://resh.edu.ru/subject/29/10/

11 KJIACC

HaumeHoBaHue pa3ie/ioB U TeM

KoaudecTBo 4acoB

DJIeKTpOHHbIe (LN (POBbIE)

Ne i/ Kourpoububie | IlpakTHyeckue
NPOrpaMMblI Bcero o0pa3oBaTejibHbIE PeCypChI
padoTsbI padoThI
Paznen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue atoMoB. [lepnoanueckuit
11 3akoH u [leproandeckas cucrema 3 https://resh.edu.ru/subject/29/11/
XUMHUYeCKnX dyeMeHToB J1. 1.
MenneneeBa
12 Ctpoenue BeriecTBa. MHOrooOpasue 4 https://resh.edu.ru/subject/29/11/
BEIIECTB
1.3 XUMHUYECKUE peaKInu 6 1 1 https://resh.edu.ru/subject/29/11/
Hroro mo pazgeny 13
Pa3znen 2. Heoprannueckast xumusi
2.1 Merasuibt 6 1 https://resh.edu.ru/subject/29/11/
2.2 Hemeramner 1 1 https://resh.edu.ru/subject/29/11/
53 CBsI3b HEOPraHUYECKUX U 5 https://resh.edu.ru/subject/29/11/
OpPraHUYeCKUX BEIICCTB
Utoro no pazneny 17
Pa3pen 3. Xumus u ;KU3HL
3.1 XUMUS U )KU3Hb https://resh.edu.ru/subject/29/11/
Hroro no pazneny
OBUIEE KOJIMYECTBO YACOB I10 34 5 3

I[TPOTPAMME



https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/
https://resh.edu.ru/subject/29/11/

IHOYPOYHOE IINTAHUPOBAHHUE

10 KJIACC
Kouun4yecTBo 4yacos
Ne i/ Tema ypoka
Bcero
1 [Ipeamet opranudeckoit XuMuu, €€ BOSHUKHOBEHUE, PA3BUTHE U 3HAUCHHUE 1
5 [IpencraBnenue o KaccupuKauu OpraHMveckux BemecTs. Homenknatypa (cuctemaTudeckas) u 1
TPUBHUAJIbHBIE HA3BAHUS OPraHUYECKUX BEIIECTB
3 AJKaHBI: COCTaB U CTPOCHHUE, TOMOJIOTUYECKUN PsiL 1
4 Teopust ctpoeHust oprannyeckux coenuHenu A. M. bytinepoBa, €€ 0CHOBHBIE MOJIOKEHUS 1
5 MeraH 1 3TaH — IpoCTeNIIne MPEACTABUTENN ATKAHOB 1
6 AJIKEHBI: COCTaB U CTPOCHUE, CBOMCTBA 1
7 DTUJICH U TIPOTUAJIEH — MPOCTEHIINE MPECTABUTEIHN AIKEHOB 1
8 [Tpaktrueckas padota Ne 1. «[lomydeHue sTHIICHA 1 H3y4E€HUE €r0 CBOMCTBY 1
9 Anxanuensl. byranuen-1,3 u metriiOyranuen-1,3. [TomydeHne CHHTETHYECKOTO KaydyKa U Pe3UHBI 1
10 AJIKUHBI: COCTaB U 0COOCHHOCTH CTPOEHUS, TOMOJIOTHYECKUN Psl. ATICTHICH — TPOCTEUITUI 1
MIpe/ICTaBUTENb aJIKHHOB
11 Boruncnenus o ypaBHEHUIO XUMHUYECKOHN peakiuu
12 Apenbl: 6eH30J1 U TOJTyoJ. TOKCHYHOCTh apeHOB
13 I'enetnyeckas CBsI3b YII€BOJAOPOIOB, TPUHAICKAIINX K PA3IMYHBIM KIlaccam
14 [IpupoaHbIe HCTOYHUKH YTIEBOAOPOIOB: MPUPOIHBIN ra3 U MOMYTHbIE HE(PTAHBIE Ta3bl, HEPTH U 1
MIPOJIYKTHI €€ mepepadoTKu
15 [IpupoaHbIle HCTOYHUKY YTIEBOAOPOIOB: MPUPOIHBIN Ta3 U MOMYTHbIE HE(TAHBIE ra3bl, HEPYTh U 1
MIPOIYKTHI €€ mepepadoTKu
16 KonTtponsHas pabota no pazaeny «YTriaeBoA0pOIbD»
17 [IpenenbHble OJHOATOMHBIE COMPTHI: METAHOJ U 3TaHOJI. BomopoaHas cBs3b
18 MHOT0aTOMHBIE CITUPTHI: ATHICHTIUKOb U TIUIEPUH




19 @DeHoJI: CTPOCHUE MOJIEKYIIBI, (PU3NYECKHE U XUMHYECKHE CBOICTBA, IPUMEHEHHUE 1
20 Anpreruabl: GopManbACTU U alleTATBICTH. ALIETOH 1
21 OaHOOCHOBHBIE Mpe/eNbHbIE KAPOOHOBBIE KUCIOTHI: MypaBbUHAs U YKCYyCHas 1
22 [IpakTnueckas padora Ne 2. «CBolicTBa pacTBOpa yKCYCHOMN KUCIOTBD) 1
23 CreapuHOBast U OJICMHOBASI KHCJIOTHI, KaK MPEACTAaBUTENN BHICIINX KapOOHOBBIX KUCIIOT 1
24 MBp1a Kak COJIM BBICIIMX KapOOHOBBIX KUCIIOT, X MOIOIIEE JeCTBUE 1
25 CnosxHble 3(hupbl KaK MPOU3BOIHBIE KAPOOHOBBIX KUCIOT. [ MIPOIHN3 CIIOKHBIX 3PUPOB 1
26 XKupsr: ruaponans, mpuMeHeHne, ONOJIOTHYECcKas pOJb JKUPOB 1
27 VYrieBoapl: cocTas, Kiaccudukamus. BakHelme npeicTaBUTeNn: TII0K03a, PpyKTo3a, caxaposa 1
28 Kpaxmai u 11e/miro103a Kak IpUPOTHBIC MTOJTMMEPHI 1
29 KonTtponsHas padota no pasaeny «Kucaopoacoaepkalire OpraHudaecKiue COeTNHEHUS 1
30 AMWHBI: METHJIAMUH U aHUJTUH 1
31 AMMHOKHUCIIOTHI Kak aM(pOTEPHbIE OPraHNYECKUE COSTMHECHHUS, MX OMOJIOTUYECKOoe 3HaueHue. [lenTuapt 1
32 benku xak mpupogHBIe BEICOKOMOJICKYIISIPHBIC COSAMHEHUS 1
33 OCHOBHBIE TIOHATHSI XUMHH BRICOKOMOJIEKYJIIPHBIX COCTUHEHUN 1
34 OcHOBHBIE METO/IbI CHHTE3a BRICOKOMOJIEKYIISIPHBIX coeuHenuii. [ImacTmacchl, kaydyku, BOJIOKHA 1
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11 KJIACC

KoaudecTBO 4acoB

Ne i/ Tema ypoka
Bcero

1 XUMUYECKUH dJIEMEHT. ATOM. DIIEKTPOHHAsT KOHPUTYpAIUs aTOMOB 1

9 [Iepnoanueckuit 3akoH u [lepuoanueckas cucrema xumMudeckux aemeHToB . 1. MenneneeBa, ux cBs3b € 1
COBPEMEHHOM TEOPHUEN CTPOEHUS ATOMOB

3 3aKOHOMEPHOCTH U3MEHEHHU S CBOMCTB XUMUYECKUX DJIEMEHTOB U UX COCIMHEHUI 110 TPYIIaM U TIEPUOIaM. 1
3HavYeHHUE TIEPUOTUISCKOTO 3aKOHA M CUCTEMbI XUMUYEeCKuX 37eMeHToB [[.1. MenneneeBa B pa3BUTHU HAYKH

4 Crtpoenue BemiecTBa. XUMUUYECKasl CBSI3b, €€ BHUJIbI; MEXaHU3MbI 00pa30BaHMs KOBAJCHTHOU cBsi3u. BogopoaHas 1
CBSI3b

5 BanenTHoCTh. DneKTpoOTpHUIIATENLHOCTh. CTENEHb OKUCIEHHS. BelecTBa MOJIEKYISIPHOTO U HEMOJIEKYJISIPHOTO 1
CTPOCHHS

6 [Tonsatue o aucnepcHbIX cucreMax. VIcTUHHBIE M KOJUTOMAHBIE pacTBOPHI. MaccoBas 10715 BEHIECTBA B PaCTBOPE 1

7 Knaccudukanus 1 HOMEHKIIaTypa HEOpraHW4ecKUX coequHeHui. ['eHeTnueckas cBsA3b HEOPraHMUECKUX 1
BEILIECTB, PA3JINYHBIX KJIACCOB

3 Knaccudukanus XuMuueckux peakiuii B HEOPraHMIEeCKOW M OPraHMIeCKO XUMUH. 3aKOH COXPAHEHHUST MacChl 1
BEILIECTB; 3aKOH COXPAHEHUs U MPEBPALEHUS SHEPTUU IIPU XUMHUECKUX PEAKLIHIX

9 Ckopoctb peakiun. OOpatuMble peakiiuu. XUMHYECKOEe PaBHOBECHE

10 [IpakTuueckas paborta Ne 1. «BnusiHue pa3audHbiX (aKTOPOB HA CKOPOCTh XUMUYECKOU PEaKIum»

1 DnexTponuTtnueckas qucconuanus. [lonstue o Bonopoanom nokaszarene (pPH) pacrBopa. Peakiu nonHoro 1
oOMeHa. ['uaposin3 opraHnv4eckux 1 HEOPraHUYEeCKUX BEIIECTB

12 OKuCANTENHEHO-BOCCTAHOBUTEbHBIC peakiuu. [loHsTre 06 31eKTpor3e paciiaBoB U PacCTBOPOB colieit

13 KounTponsnas pabota no pazaeny «TeopeTnueckue OCHOBbI XUMHUI)

14 Meraiel, ux nosioxkenue B [lepuoanyeckoil cucteme xumuueckux anemeHToB 1. M. Menzaeneesa u 1

0COOEHHOCTH cTpoeHHs aToMOB. O0Iue Gpu3nuecKre cBOCTBa METAIUIOB




15 CrinaBel METAUIOB. DJIEKTPOXUMUYECKUH s/l HAIPSHKEHUM METaJNIOB 1

16 XUMHUYECKHE CBOMCTBA BAXKHEUIIINX METAIOB (HATPUil, KM, KAJIbIINI, MATHUNA, ATIOMUHUNA) U UX 1
COCJIMHECHU I

17 XHUMHUYECKUE CBOMCTBA XpOMa, MEU U UX COCIMHEHUI

18 XUMHUYECKHE CBOMCTBA IUHKA, JKejIe3a U MX COCAUHCHUM

19 [TpakTrdeckas padota Ne 2. "PernieHne s3KkCIiepUMEHTATBHBIX 3a/1a4 110 TeMe «MeTasutbi»"

20 Hewmeramnsl, nx nonoxenue B [leprnoanueckoit cucreme xumuyeckux 3ineMenToB /1. 1. Menaeneesa u 1
O0COOEHHOCTH CTPOEHHUS aTOMOB

21 dusnyeckre CBONCTBAa HEMETAUIOB. AJUIOTPOTIHS HEMETAILIOB (Ha IPUMEpPEe KUCIIOPO/1a, cepbl, hocdopa u 1
yriiepoa)

22 XWMHUYECKHE CBOMCTBA TAJIOTCHOB, CEPhI U UX COCTUHEHUN 1

23 XUMHUYECKUE CBOMCTBa a30Ta, pochopa 1 X COCTMHEHUI 1

24 XHWMHUYECKUE CBOMCTBA yIiIepoa, KpEMHHUS U UX COETMHEHUI 1

25 [IpuMeHeHne BaXKHEHIIINX HEMETAUIOB U UX COCIMHEHUN 1

26 O06o0menre U cucTeMarr3aiys 3Hanuit mo Teme «Hemetasny. Beraucinenus no ypaBHEHUSIM XUMUYECKUAX 1
peaKIHii 1 TEPMOXUMHUYECCKUE PACUETHI

27 [Tpaktuueckas padota Ne 3. «Pemenne s3xcniepuMeHTaNbHBIX 3a71a4 o TeMe "Hemerambr"»

28 KontponbHas padoTa mo teMam «MeTaiuisi» u «HemeTramib

29 Heopraanueckue u opranndeckue KuciaoTsl. Heopranmdeckne n opraHudecKue OCHOBAHUS

30 AMdoTepHbIe HEOPraHUYECKUE U OpraHUYECKUEe COCTMHECHMS. [ eHeThuecKasl CBsI3b HEOPraHUICCKUX U 1
OPraHUYECKUX BEIICCTB

31 Ponbs xumuu B obecrieueHur SKOJIOTHICCKOH, SJHEPreTHUYECKOUN M MUIIEBOH 0€30MaCHOCTH, Pa3BUTUU MEAUITUHBI 1

32 [IpencraBienust 00 OOMKUX HAYYHBIX TPUHIIMIIAX MPOMBIIIICHHOTO MOJYYeHHUS BaXKHEUIITNX BEIIECTB 1

33 UYenoBek B MUpE BEIIECTB U MaTEPHAIIOB 1

34 XUMHS U 310pOBbE YEIIOBEKA 1

OBUIEE KOJIMYECTBO YACOB I10 [TPOI'PAMME 34
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