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HOACHUTEJIBHAA 3AIINCKA

PaGouas mporpamMMa 1mo XuMHH Ha ypOBHE cpeaHero oOmiero oOpa3oBaHms pa3paboTaHa
Ha ocHoBe dDenepanpHoro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 obpazoBanuu B Poccuiickoii
@enepanun», TpeOOBaHWK K pe3ylbTaTaM OCBOEHHs (eaepalbHOW  00pa3oBaTEIbHOMN
nporpammel cpenHero obmero o6pazoBanus(POIl COO), npexacraBnenHsix B DenepanbHoM
rocygapctBeHHOM oOpazoBarenbHoM cTangapte COO, ¢ yuérom KoHuenuuu mnpenomaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHBIX opraHuzanusx Poccuiickori deneparnmm,
peann3yoIMX 0OCHOBHBIE 00pa30BaTeIbHBIE IPOTPAMMEI, U OCHOBHBIX IMOJIOKEHUH «CTpaTteruu
pasButus BocnuTanusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbctBa PO ot 29.05. 2015 Ne 996 - p.).
XuMUS Ha YpOBHE YIIyOJIEHHOTO M3YyUeHHs 3aHMMAeT BAXXHOE MECTO B CHCTEME €CTECTBEHHO-
HaydHOro oOpa3oBanus yuamuxcs 10—-11 xmacco. M3ydenwe mnpemmera, peaiusyeMoe B
ycinoBusix  nud@epeHnnpoBaHHOTO, TPOQPMIBHOTO  O0y4YeHHSs, TPHU3BAaHO  OOECIEeYUuTh
00111€00pa30BaTENIbHYIO U OOIIEKYIBTYPHYIO IMOJTOTOBKY BBIITYCKHUKOB IIKOJIBI, HEOOXOAUMYIO
U aIanTaldyd MX K OBICTPO MEHSIOIIUMCSI YCIOBHSIM KM3HH B COIIMyME, a TaKkKe s
MIPOJIOJDKEHHS OOYUEHUS B OpPraHu3anusax MpoecCHOHATBHOTO 00pa30BaHUs, B KOTOPBIX XUMUS
SIBIISICTCSI OJTHOM M3 IPUOPUTETHBIX TUCIIATLIIHH.
B mporpamme 1o XMMHUM Ha3HaYeHHE TpeaMeTa «XHMHS» TOJydaeT MOJAPOOHYIO
WHTEPIPETAIMI0O B COOTBETCTBHHM € OCHOBomojararomumu nojoxenusmu ProC COO o
B3aMOOOYCIIOBJICHHOCTH TIEJICH, COJIEPIKaHMSs, PE3yabTaTOB 0OydeHHs U TpeOOBaHUN K YPOBHIO
MOJITOTOBKH BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISTFOTCSl CIIEYIOIIME BBITIOJTHICMEIE
POrpaMMOi TI0 XUMHH (PYHKIIHU:
e uHPOPMAIMOHHO-METOMYECKAs,  peaau3alus KOTOpol  oOecnednBaeT  MOJydeHHE
MIPEJICTaBJICHUS O LIENSAX, COJEp)KaHUU, oO0Iel crpaTerud oOydyeHHs, BOCIUTAHUS U Pa3BUTHUS
oOyuarouiuxcs cpeicTBaMu MpeIMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MPOQUIIS;
® OpraHM3alMOHHO-TUIAaHUPYIOIIAs, KOTOpas IMpeaycMaTpUBaeT OIpe/eieHue: MPUHIUIIOB
CTPYKTYPUPOBAHHUS U TOCIIEA0BATEIBHOCTH U3yUeHHUsl yueOHOro MaTepurania, KOJIMYeCTBEHHbIX U
KaueCTBEHHBIX €ro XapaKTEpHUCTUK; IMOAXOJ0B K (OPMHUPOBAHUIO COJIEP’KATEIHHONH OCHOBBI
KOHTPOJISI M OLEHKU 0O0pa30oBaTENbHBIX JOCTHKEHHH OO0ydaroIuxcsi B paMKax HTOTOBOU
aTTecranuu B (oopMe €AMHOTO IOCYIapCTBEHHOTO 3K3aMeHa M0 XUMHH.
[Iporpamma yist yriayOJI€HHOTO U3YUEHUS! XUMUU:
¢ YCTaHaBJIMBAeT WHBAPHMAHTHOE MPEIMETHOE COJIep)KaHUe, o0s3aTeNbHOe IJIs H3Y4YeHHs B
pamMKax OTAeNbHBIX Mpoduie, mperycMaTpiuBaeT paclpelelieHue U CTPYKTYpUPOBaHHE €ro Mo
KJ1accaMm, OCHOBHBIM COJIep>KaTeIbHBIM JIMHUAM/pa3zesiaM Kypca;
e 1aéT mpHUMEpHOE pachpeesieHue Y4eOHOTO BPEMEHM, PEKOMEHIYEeMOTo i HW3y4eHUs
OTJICIIbHBIX TEM;
e Tpe/ularacT MPUMEPHYIO MOCIEAOBATEIbHOCTh HM3y4YeHHs] y4eOHOro MmaTepuana ¢ y4&ToM
JIOTUKU MTOCTPOCHHUSI Kypca, BHYTPUIIPEIMETHBIX M MEKITPEIMETHBIX CBS3EI;
e 1a8T METOJMYECKYI0 MHTEPHpEeTaIUIo LeNeil U 3aJa4 U3yuyeHusl mpeaMera Ha yriyoaéHHOM
ypOBHE C Y4ETOM COBPEMEHHBIX HPHOPHUTETOB B CHCTEME CpeIHero ooOmiero ooOpazoBaHus,
COJIepKaTeNbHON  XapaKTePUCTUKU  IJIAHUPYEMBIX  PE3YJIbTaTOB  OCBOCHHUS  OCHOBHOM
00pa3oBaTesIbHON MPOTrpaMMbl CPEIHEro 00Iero oopazoBaHusl (JIMYHOCTHBIX, METANIPEIMETHBIX,
NPEIMETHBIX), a TaKkKe C YY4ETOM OCHOBHBIX BHAOB Y4eOHO-TIO3HABATENIbHBIX JIEHCTBHM
00yyJaromerocs 1o OCBOCHUIO COJICPKAHUS IpeaMeTa.
ITo BceM Ha3BaHHBIM MO3ULMSIM B MPOrpamMMe MO XHUMHMU MPEAyCMOTpPEHa MPEEMCTBEHHOCTh C
oOy4yeHHeM XMMHMH Ha YpOBHE OCHOBHOI'O 0011ero oOpa3oBaHus. 3a MpejesiaMi yCTaHOBICHHOM
IpOrpamMMoil Mo XUMHUM 00s3aTeIbHON (MHBApPUAHTHOM) COCTABIISIONICH coepkaHus yueOHOTO
npeamera « XUMHUsD» 0CTaércsi BO3MOKHOCTh BBIOOpA €ro BapHATUBHOM COCTABIIAIONIEH, KOTOpast
JOJKHA ONPEIENSATHCS. B COOTBETCTBUU C HANPABJIEHUEM KOHKPETHOTO NMpoduiist o0ydeHus.
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B cootBerctBum ¢ koHuentyanbHeIMU ToJIokeHUsIMU PI'OC COO 0 Ha3HAYeHUH NPEIMETOB
6a30Boro M yrimyOnE€HHOTO ypoBHEW B cucreMe Iu(QepeHIMPOBAaHHOTO OOyUYeHHUs Ha ypOBHE
cpeaHero ooémiero oOpa3oBaHMs XUMHsS Ha YpOBHE YIIyONEHHOTO W3YyYeHHs HAlpaBiIeH Ha
peayiu3allMi0  IPEEMCTBEHHOCTH C  IOCIEAYIOLIIMM 3TalOM IOJIyYE€HUS XMMHUYECKOIO
oOpa3oBaHus B paMKax HW3YyYEHHs CHEIHAIbHBIX E€CTECTBEHHO-HAYyYHBIX M XUMHUYECKUX
JUCLMIUIMH B By3aX U OpraHU3alUsaxX CpeHero npodeccuoHaibHOT0 0Opa3oBanus. B aToil cBs3u
U3y4YEeHHUE TIpeAMeTa «XUMHUS» OpPUEHTHUPOBAHO NPEUMYILIECTBEHHO Ha pACUIUPEHUE U
yIIyONIeHHE TEOPETHYECKOW ¢ TPAKTHYECKOW IMOATOTOBKM OOYYaroImUXCsi, BHIOpAaBIINX
onpeAenEHHbI Npoguiib 00y4eHHs], B TOM YHUCIIE C MEPCHEKTUBOMN MOCIEAYIOIIETO MOTyIEHUS
XHMHUYECKOTO 00pa30BaHusl B OpraHu3anusix npodeccuonanpHoro odbpasosanus. Hapsiay ¢ atum,
B cBere TpeboBanmii ®I'OC COO k IUTaHHPYEMBIM pe3ylibTaTaM OCBOCHUsS (eaepaTbHON
00pa3oBaTeNIbHOM MporpaMMbl CpeIHEro oO0Iiero o0pa3oBaHUs HU3Y4YE€HHE IpeaMmeTa «XHUMHUS»
OPUEHTHPOBAHO TAK)KE HA PELIEHUE 33a4 BOCIUTAHUS U COLIMAIBLHOTO Pa3BUTHS 00yUaroluxcs,
Ha (OPMHUPOBAHUE Yy HUX OOIIEUHTEINIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHATU3AINH Y4eOHOTO
Tpyna W  OOOOMmMIEHHBIX CIOCOOOB  JCATENBHOCTH, HMMEIONIUX  MEXAUCIUIUIMHAPHBIN,
HAJIMPEIMETHBIN XapaKkTep.

CocraBnsiromiuMu  npeiMeTra  «XUMHS» Ha YpOBHE YIIIyOIEHHOTO HW3YYEHHUS SIBIISIFOTCS
yriyonéHHabie Kypehl — «Opranudeckas xumus» U «OOmas u Heopranudeckas xumus». [Ipu
OTIpe/IeNIEHUU TOJX0J0B K OTOOpPY M CTPYKTYpHOM OpraHu3aluy COAEp>KaHUS ITHX KypCOB B
MporpaMMe Mo XUMHH 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznmuuusx 6a30Boro u
yrayOnE€HHOTO YPOBHEHN U3ydeHHUsI IPEAMETA.

OcHoBy conepkanusi KypcoB «Opranudeckas xumMus» U «OOIas U HEOPraHUYECKass XUMUS)
COCTaBJIIET COBOKYMHOCTh MPEIMETHBIX 3HAHUN U YMEHUH, OTHOCSIIUXCS K 0a30BOMY YPOBHIO
U3Y4YEeHUS TpeaMeTa. IJTa CUCTeMa 3HAHUK [OJIydyaeT ONpENesI€HHOE TeopeTHYeCKoe
JIOTIONTHEHHWE,  [O3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYHIECTBEHHO  OOJbIIMH  00BEM
(daktosmornueckoro Marepuana. Tak, Ha yriyOJEHHOM ypOBHE M3y4eHUs MpeaMera oOecreueHa
BO3MOHOCTh 3HAYUTEIILHOTO YBEJIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaxX UX COEJAMHEHUN Ha OCHOBE pACIIMpPEHHs U YriyOJIeHUs MPEACTaBICHUI O CTPOCHUH
BEIECTBA, XUMUYECKON CBSI3U U 3aKOHOMEPHOCTSX MPOTEKAHMS PEaKIIHii, pacCMaTPUBAEMBIX C
TOYKH 3PEHUSI XUMUYECKOW KUHETUKU U TePMOJAUHAMUKHU. V3ydeHrne nepuoauieckoro 3akoHa u
[leproguueckoid  CHCTEMBl XUMHUYECKMX  DJEMEHTOB  0a3upyeTrcss Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOCHUHU aToMa. XUMHUYECKasl CBSI3b OOBIACHSAETCS C
TOYKHM 3PEHHUS] SHEPreTUYECKHX HM3MEHEHHH mpu e€ oO0pa3oBaHMU M pPa3pyLICHUH, a TaKXKe C
TOYKH 3pEHUs MeXaHu3MOB €€ oOpa3oBaHusa. V3ydeHue THUINOB peakuil JOIMOJIHAETCS
(dbopMHpoBaHHEM MpeACTaBICHUN 00 JIEKTPOXUMUYECKUX MPOIECCaX U AJIEKTPOIMU3E PACIIIIaBOB
U pacTBOpPOB BemiecTB. B kypce opraHmdyeckodl XUMHUU TPU PACCMOTPEHHH PEAKIMOHHOU
CIOCOOHOCTH COeIMHEHUH yaenseTcss 0co00oe BHUMaHUE BOMPOcaM 00 AJIEKTPOHHBIX P deKTax,
0 B3aUMHOM BIIMSIHUU aTOMOB B MOJICKYJIaX U MEXaHHU3MaX PeaKIIHid.

Oco0oe 3HayeHHe HMEET TO, YTO Ha COJIEpP)KaHUE KypCOB XUMHH YIrIIyOJEHHOTO YpOBHS
M3YYeHHUs i1 KJIaccoB ompenenéHHoro mnpoduis (TrIaBHBIM 00pa3oM Ha HX CTPYKTYpY H
XapakTep OTOJHEHUH K 00Iel cucreMe MpeIMEeTHBIX 3HAHHI) OKa3bIBAIOT BIMSIHUE CMEXHbBIC
npeametsl. Tak, Hampumep, B COJAEpXKaHUU MpeAMeTa s KIacCOB XHMHUKO-(U3NYECKOTO
npo¢uis Gobioe 3HaueHHe OyAyT MMETh 3JIeMEHThl yd4eOHOro marepuaia 1o ooueil XumMum.
[Ipy u3yueHuM mnpeaMeTa B JAHHOM Ciydae aklLeHT OyaeT chenaH Ha OOIIHOCTh METOAOB
MO03HaHHUs, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHM M B (PU3UKE: aTOMHO-MOJIEKYJISIpHAs TEOPHs
(MonekynspHas TeopHst B (U3MKE), 3aKOHBl COXPAaHEHHS MacChl W DHEPruM, 3aKOHBI
TEPMOIMHAMUKH, DJIEKTPOJIN3a, PEACTABIECHUS O CTPOEHUH BELLECTB U IPYTOE.

B 1o xe BpeMs B colepXaHMM MpeaMeTa JUisi KIacCOB XMMHUKO-OMOJOTHYECKOTO MpoduiIs
00BN y/enbHbIN Bec OyJeT UMeTh OpraHuyeckas Xumus. B aTom ciyyae npenocrasisiercs
BO3MOJKHOCTh JJIs1 O0jiee 00CTOATENBHOTO paCCMOTPEHHSI XUMUYECKOM OpraHu3aluy KIETKH Kak
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OMOJIOTUYECKOW CHUCTEMBI, B COCTaB KOTOPOW BXOMIAT, K MPUMEPY, TAaKHUE CTPYKTYpHBIC
KOMITOHCHTBI, KaK JUMHIbI, OCIKU, YTIEBOMABI, HyKIIEMHOBBIE KHCIOTHI U napyrue. [Ipu sTom
3HaHUSI O COCTaBE€ M CBOMCTBax MPEACTABUTEICH OCHOBHBIX KJIACCOB OPraHMYECKUX BELIECTB
CIIy’)KaT OCHOBOH JIJIsl U3yUEHUS CYITHOCTH MPOIECCOB (DOTOCUHTE3A, ABIXaHUS, TUIIICBAPEHUSI.

B mnane dopMupoBaHHs OCHOB HAyYHOTO MHUPOBO33PEHUS, OCBOCHHS OOIICHAYYHBIX METOJIOB
MO3HAHUS W OIBITA TPAKTHYECKOTO MPUMCHCHUS HAYYHBIX 3HAHUW W3yYCHHE NpeaMeTa

«Xumus» Ha YrIIyOJIEHHOM YPOBHE OCHOBAHO Ha MEXKIPEIMETHBIX CBS3SIX C Y4ECOHBIMHU
MpeIMeTaMu, BXOISIIMMHU B COCTAB MPEIMETHBIX o0siacTelt «ECTeCTBeHHO-HAYUHBIC TPEAMETHIY,
«MaremaTka 1 H”HpopMaTHKa» U «Pycckuil S3bIK U JIUTEPATYPa».

[Tpu u3ydeHnn y4eOHOTO TpenMeTa «XUMHUsS» Ha YriyOJEHHOM YpOBHE TakkKe, Kak Ha ypOBHE

OCHOBHOTO W CpelHero odmero oopazoBanus (Ha 0a30BOM YpOBHE), 3ajadell MEPBOCTEIICHHOM
3HAYUMOCTU SIBJISIETCS (DOPMUPOBAHHE OCHOB HAyKM XHMHH KaK 0O0JIaCTH COBPEMEHHOTO
€CTECTBO3HAHMS, MMPAKTUUECKOU JCATEIHHOCTH YENIOBEKAa U OJHOTO M3 KOMIIOHEHTOB MHPOBOM
KylIbTyphl. Pemenue 3Toit 3aaun Ha yriiyOJIEHHOM YpPOBHE M3YYEHHs IIPEeIMETa Mpe/noiaraet
peanu3annio TaKuX LeNei, KakK:

e (opMUpOBaHHE MPEACTABICHUM: O MaTepPUATLHOM €IWHCTBE MHpA, 3aKOHOMEPHOCTAX U
MMO3HABAEMOCTH SIBJICHU MPUPOJBI, O MECTE€ XHMHH B CHCTEME €CTECTBEHHBIX HAyK U €&
BEIyIIEH poM B 0OECIIEUCHUHM YCTOMYMBOTO Pa3BUTHsS YEJIOBEUYECTBA: B PEIICHUH IMPoOIeM
AKOJIOTUYECKOU, YHEPreTUIECKON M MUIIEBOW 0€30MaCHOCTH, B Pa3BUTHUH MEIUIIMHBI, CO3TaHUHN
HOBBIX MAaTEpHAJOB, HOBBIX HWCTOYHHKOB JSHEPTHH, B OOECICUCHHH PAIMOHAIHLHOTO
MIPUPOJIOTIONIE30BaHUS, B (GOPMUPOBAHIH MUPOBO33PEHHS M OOIICH KyJIbTYyphl YEJIOBEKa, a TAKKE
9KOJIOTUYECKH 000CHOBAHHOTO OTHOIICHHS K CBOEMY 37I0POBBIO M MIPUPOJTHOM Cpelie;
® OCBOCHHE CHCTEMBbl 3HAHUU, JIKAIINX B OCHOBE XMMUYECKOW COCTABJISIFOIIEH €CTeCTBEHHO-
Hay4yHOU KapTUHBI MHUpa: QyHIaMEHTAIbHBIX MOHATHI, 3aKOHOB U TEOPUN XUMHUHU, COBPEMEHHBIX
MIPE/ICTaBICHU O CTPOCHUHU BEIIECTBA HA Pa3HBIX YPOBHSAX — aTOMHOM, HOHHO-MOJIEKYJIIPHOM,
HAJMOJIEKYJISIPHOM, O TE€PMOJMHAMHYECKUX M KHHETUYECKHX 3aKOHOMEPHOCTSX MpPOTEKaHUs
XMUMHYECKUX PEaKIMil, 0 XUMHUYECKOM DPAaBHOBECHH, PacTBOpax M JAUCIEPCHBIX CHCTEMax, 00
0o0LIMX HAYYHBIX MPUHIHUIIAX XUMHUYECKOTO TPOU3BO/ICTBA;

e (dopmupoBaHue y OOYyYarOIIMXCS OCO3HAHHOTO MOHWMAaHUS BOCTPEOOBAHHOCTH CHCTEMHBIX
XUMHYECKUX 3HAHUM JJI1 OOBSICHEHMs KIFOYEBBIX U W MpoOjIeM COBPEMEHHON XMMHH, AJIS
OOBSICHEHUS M MPOTHOZUPOBAHMS SBIECHUM, HMEIONIMX €CTECTBEHHO-HAYYHYIO MPHUPOY;
IPaMOTHOTO pelleHus] MpoOJIeM, CBSI3aHHBIX ¢ XUMHEH, IPOTHO3UPOBAHUS, aHAIIM3a U OLIEHKU C
MO3MIIMK  JKOJIOTUYECKOH O€30MacHOCTH TOCIASACTBUH OBITOBOM W MPOW3BOJICTBEHHOU
NEeSITEIbHOCTH 4eJOBEKa, CBS3aHHOM C XUMHUYECKHMM IPOM3BOJCTBOM, HCIOJIb30BaHUEM U
nepepaboTKOM BEIIECTB;

e yriyOleHHWEe TPEJCTABICHUH O HAYYHBIX METOJaX I[IO3HaHUs, HEOOXOAUMBIX IS
MpHOOpETEeHUsI yMEHUN OPUEHTUPOBATHCSA B MUPE BELIECTB M OOBICHEHUS XUMHUECKUX SIBICHUM,
HMMEIOIIUX MECTO B MPUPOJIE, B MPAKTUUECKOMN JAEATEILHOCTH U TIOBCEAHEBHON KU3HHU.

B nnane peanuzanuu nepBoovepeHbIX BOCIIUTATEIbHBIX U PA3BUBAIOIINX (PYHKIIMA 1IETOCTHOM
CUCTEMBI CpeHero oo1ero oOpa3oBaHus MpU U3YUYCHUHU TMpeaMeTa «XUMHs» Ha YrIyOJIEHHOM
YpOBHE 0COOYIO aKTyalbHOCTh MPUOOPETAIOT TaKKE LENIH U 33a]]a4H, KaK:

e BOCHHTaHHE YOSKIEHHOCTH B TO3HABAEMOCTH SIBJICHHMM MPHUPOJBI, YBAKEHHUS K MPOIECCY
TBOpUYECTBA B O0JIACTH TEOPETUYECKUX U MPUKIAIHBIX UCCIECIOBAaHUN B XUMHH, (pOopMHUpOBaHHE
MHPOBO33PEHHUS], COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;
® pa3BUTHE MOTHBALlMM K OOYYEHHIO W TMO3HAHUIO, CIHOCOOHOCTEH K CaMOKOHTPOIIO H
CaMOBOCIIMTAHUIO HA OCHOBE YCBOCHHUSI 00II[€UeTIOBEUECKUX IIEHHOCTE;
® pa3BUTHE MO3HABATEIBHBIX WHTEPECOB, WHTEIIEKTYaJbHBIX M TBOPUYECKUX CIHOCOOHOCTEH
oOyuaroruxcs, (GopMHUpOBaHHWE y HUX CO3HATEIHHOTO OTHOIIEHHS K CaMOOOpPa30BaHHUIO H
HEMpPEepHIBHOMY OOpa30BaHHUIO KaK YCIOBUIO YCHEITHOW MpodeccHoHambHON U 0OIECTBEHHON



JESITEIbHOCTH, OTBETCTBEHHOTO OTHOILLIEHUS K CBOEMY 3J0POBBIO0 M NMOTPEOHOCTH B 310POBOM
oOpase KHU3HH;

e (QopmmupoBaHHWE YMEHHH M HABBIKOB Pa3yMHOTO IPHPOJIONOJIB30BAHMS, pPa3BUTHE
AKOJIOTHYECKON KYJIBTYpPhI, MPHOOPETEHHE ONBITa OOIIECTBEHHO-TIONE3HOW HKOJIOTUYECKOM
JESITEIbHOCTH.

Pabowas mporpamma 1o ydeOHOMY npeaMmery Xumus (OpMHUpPYIOTCA C yderoM Paboueit
nporpamMMbl  BociuTanuss MBOY COII Nel5 r.3apuncka. Peanuzauusi BOCHUTATENBHOTO
MOTEHIIMAJIa YPOKOB (YpOUHas A€ATEIbHOCTh) IPEAYCMaTPUBAET:

MaKCUMAaJIbHOE HCII0JIb30BAHUE BOCHUTATENBHBIX BO3MOXKHOCTEH COJAEp)KAHUS Yy4EOHBIX
npeaMeToB Uit (OPMHPOBAaHUS Yy OOYYarOMIMXCS POCCHHCKHX TPAJUIIMOHHBIX JyXOBHO-
HPaBCTBEHHBIX M COLIMOKYJIBTYPHBIX LIEHHOCTEW, POCCUHCKOTO HCTOPHUYECKOIO CO3HAHUS Ha
OCHOBE MCTOPHYECKOTO TPOCBEIIECHUS; MOJ00pP COOTBETCTBYIOILIETO COJACPKAHUS YPOKOB,
3aJlaHuH, BCIOMOTaTeIbHBIX MAaTEPHAIIOB, MPOOIEMHBIX CUTYallu I 0OCYXKAECHUN;

BKJIIOUEHHE B pabouue MporpaMMbl MO Y4eOHBIM IpeAMETaM, Kypcam, MOIYJSIM LEJIEBBIX
OPUEHTHPOB PE3yIbTAaTOB BOCIIUTAHUS, UX YUET B ONpEACICHUN BOCIUTATEIbHBIX 33/1a4 YPOKOB,
3aHATHH;

BKJIIOUEHUE B pabouue MporpamMmbl Y4eOHBIX MPEIMETOB, KypCOB, MOJyJed TEeMaTUKU B
COOTBETCTBUU C KaJIEHAAPHBIM IJIAHOM BOCIIUTATEIbHON pabOThI;

BBIOOpP METO/IOB, METOIMK, TEXHOJOTHI, OKa3bIBAIOUIMX BOCIHUTATEIbHOE BO3ACHWCTBHE Ha
JUYHOCTh B COOTBETCTBUU C BOCIUTATENIbHBIM HJEaioM, LEIbI0 M 3aJadyaMH BOCHHUTAHMS,
L[EJIEBBIMU OPUEHTHpPAMU DPE3YJIbTaTOB BOCIHUTAHUSA; PEATU3aLUI0 MPUOPUTETa BOCHUTAHUS B
y4eOHOMU JIeATeTLHOCTH;

MpUBJICYEHUE BHHUMAaHMS OOYydYalOUIMXCS K ILIEHHOCTHOMY AacHeKTy H3y4aeMbIX Ha YypoKax
MIPEAMETOB, SIBJICHUHN M COOBITHI, HHUIIMMPOBAHUE OOCYKICHH, BHICKa3bIBAHUI CBOCTO MHEHHUS,
BBIPAOOTKHU CBOETO JMYHOCTHOTO OTHOIIEHHUS K U3y4aeMbIM COOBITHUSM, SIBJICHUSM, JUIaM;
MPUMEHEHHE MHTEPAKTUBHBIX (OpM ydeOHOIl pabOThl — MHTEIIEKTYaIbHBIX, CTUMYIHPYIOIINX
[TO3HABATEIbHYI0O MOTHBALMIO, WIPOBBIX METOJMK, JHCKYCCHM, JalIHUX BO3MOKHOCTH
MPUOOPECTH ONBIT BEIEHUS KOHCTPYKTUBHOIO IHAaliora; TPYyNIoBOM paboOThl, KOTOpas Y4uT
CTpPOUTH OTHOILIEHUS M JEWCTBOBAaTh B KOMAHJE, CIOCOOCTBYET Pa3BUTHIO KPUTUYECKOTO
MBIIICHHUS;

noOyxaeHue oOydarolmuxcs coONoJaTh HOPMBI  MOBEACHHUS, TMpaBuia OOIIEHUS CO
CBEPCTHUKAMU u MeAarornyeckuMu  pabOTHUKaMHU, COOTBETCTBYIOLIME yKIagy
o0muieo0pa3oBaTeNbHOM  OpraHu3alliy, YCTAaHOBJIEGHHE U MOJICPKKY J100pOKenaTesIbHOM
aTMochepsl;

OpraHMu3aIfi0 HACTABHUYECTBA MOTUBUPOBAHHBIX M APYAUPOBAHHBIX OOYYAIOIIMXCS  HaJ
HEYCIEBAIOIIMMU  OJHOKIACCHHUKAMHU, B TOM 4HCIE C OCOoObIMH 00pa3oBaTeIbHBIMU
MOTPEeOHOCTSAMH, JAAIONIEr0 OOY4YaIOUIUMCSl COLMAIbHO 3HAUMMBIM OMNBIT COTPYIHHYECTBA U
B3aMMHOM NIOMOIIH;

WHUIMUPOBAHWE W  TOJACPKKY  HCCIENOBATENbCKOM  JIEATENBHOCTH  OOyYaroIuxcs,
IJJAHUPOBAaHUE M BBINOJHEHUE WHIUBUIYAIBHBIX M TPYIIOBBIX IPOEKTOB BOCIHUTATEIbHOMN
HaIpaBJIEHHOCTH.

OOmee 4mMcnoO 4YacoB, MPETyCMOTPEHHBIX AN HM3y4YEHHUS XUMHUU Ha YriayOJeHHOM YpOBHE
cpenHero obmiero obpaszoBanusi, coctaBnseT 204 wacos: B 10 wmacce — 102 yaca (3 yaca B
Hezento), B 11 kmacce — 102 gaca (3 yaca B HeJento).



COJAEPKAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBBI OPraHU4eCKOi XUMHUH.

[IpenMer u 3HaYeHHE OPraHUYECKOW XMMHH, MPEJICTaBICHUE O MHOrO00pa3uM OPraHMYeCKHUX
COCIMHECHUM.

DJNEeKTPOHHOE CTPOCHME aTOMa YTJIepojJa: OCHOBHOE M BO3OYXKIEHHOE COCTOSHUs. BaneHTHble
BO3MOXHOCTH aTOMa yriepojaa. XHUMUYecKas CBSA3b B OPraHMYECKUX COCAUHEHMSIX. Tumbl
ruOpHUIM3aii aTOMHBIX opOuTaneil yriepoaa. MexaHu3Mbl 00pa3oBaHHUsS KOBAJCHTHOW CBSI3U
(oOMeHHBIH M JOHOPHO-aKLIENTOpPHBIN). TuUmbl nepekpblBaHUsS aTOMHBIX OpOuTaned, 6- U 7-
cs3u. OpuHapHas, ABOMHas u TpoWHas cBs3b. CrocoObl pa3pbiBa CBs3EH B MOJEKyJax
opranuyeckux BemiecTB. [loHsTHe 0 cBOOOHOM paaukaie, Hykiaeoduse u deKTpodure.
Teopus ctpoenust oprannueckux coenquHeHuil A.M. byrnepoBa u coBpeMeHHbI€ NPeCTaBICHUS
0 CTPYKTYpe MOJIEKYyJl. 3HaYeHHE TEOPHH CTPOCHHUSI OPraHUYECKUX COeIMHEeHUI. MoneKymnsipHbie
u cTpykrypHble (¢Gopmynbl. CTpykTypHble (OPMYNBI pPa3IMYHBIX BHJOB: pa3BEpHYyTas,
COKpami€HHas, ckeieTHas. M3omepus. Buiel u3omepuu: CTpyKTypHas, IPOCTPAHCTBEHHAS.
OnekTpoHHble A(PQPEeKThl B MOJIEKYJIaX OpPraHMYeCKUX COEIMHEHUN (MHAYKTUBHBIN U
ME€30MEPHBIN YPPEKTHI).

[IpeacraBnenne o KimaccupuKalMu OpraHUYECKUX BemecTB. [loHsTHE O (QYHKIMOHATBHOU
rpynmne. 'omomnorus. 'omonoruueckue psaasl. CucremMarnyeckass HOMEHKIATypa OpraHUYecKUX
coequaennit (IUPAC) u TpuBnaibHbIe Ha3BaHUS OTICILHBIX MPEICTABUTEIICH.

OcoOenHocTy U KinaccuuKanus opraHuueckux peakuui. OKUCIUTEIbHO-BOCCTAHOBUTEIbHBIE
peaxkuy B OpraHnyecKoi XuMu.

DKCIIepUMEHTAIbHBIE METOJbl H3YUEHHUs BELIECTB U UX IMPEBpAlllEHUNA: O3HAKOMJICHHE C
oOpa3laMu OpraHMYecKhX BEIIECTB W MaTepualaMy Ha UX OCHOBE, OMBITHI MO MPEBPAIICHUIO
OpPraHWYECKUX BEIIECTB MpU HarpeBaHuu (IUIaBjeHUE, OOYIJIMBaHWE MW  TOPEHHUE),
KOHCTPYHPOBaHUE MO/JIEJIE MOJIEKYJl OpTaHUYECKHUX BEIIECTB.

YrieBoaopoabl.

Ankanel. ['oMonoruueckuid psif ankaHoB, oOmas ¢opmysiaa, HOMEHKIATypa W H30Mepus.
DJIEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYI aJKaHOB, SP°-rMOpHAN3aLMs ATOMHBIX
opOuTanei yriepoja, 6-cBsi3b. Ou3nueckue CBOICTBa alKaHOB.

XUMUYECKHE CBONCTBA aJKaHOB: pEaKUWU 3aMEILEHUs, H30MEepHU3alluu, JIeTUIpPUPOBAHMUS,
UMKIU3aldY, THPOJIM3a, KpekuHra, ropeHus. IIpeacraBneHme o MexaHH3Me peakUui
pPaUKaIbHOTO 3aMEIICHHUS.

Haxosxnenue B npuposae. CriocoObl NOMy4eHUs] U IPUMEHEHUE aJTKaHOB.

[uknoankansl. OOmas Qopmyna, HOMeHKIatypa U uzoMmepus. OCOOEHHOCTH CTPOCHMS U
XMUMHUYECKUX CBOMCTB MajblX (LMKJIONPONAH, MHUKIOO0yTaH) M OOBIYHBIX (LMKJIONEHTaH,
LUKJIOreKCaH) HUKI0aaKaHoB. CrocoObl MOTy4YeHUs U IPUMEHEHUE UKIOAIKAHOB.

Ankenbl. ['omonoruueckuil psa ajakeHoB, oOmas (GopMmyia, HOMEHKIATypa. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ alKeHOB, SP>-rMOpUM3allis aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHasi U reoMeTpuueckas (Iuc-TpaHc-) nzomepus. dusnueckue
CBOMCTBA QJKEHOB. XHMHYECKHE CBOMCTBA: pPEAKUMM NPHUCOCAVHEHHSA, 3aMEIIECHHUS B O-
MIOJIOKEHUE TIpU JIBOMHON CBSI3M, NOJIMMEpH3auuu M okucieHus. lIpaBuno MapkoBHUKOBa.
KagecTBeHHBIE peakiuy Ha ABOMHYIO CBsI3b. CIOCOOBI NOTYYEHUS M IPUMEHEHHUE aIKEHOB.
Anxanuensl. Kinaccugukanys ankagueHoB (CONPsDKEHHbBIC, H30JIUPOBAHHbBIC, KYMYIUPOSAHHbLE).
OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUS U XUMHUYECKHX CBOMCTB CONpPSDKEHHBIX JWEHOB, 1,2- u
1,4-npucoenunenue. Ilonmumepuzanuss conpsHKEHHBIX JaueHOB. CrocoObl MONydyeHHs U
IIPUMEHEHHE AJIKaJUEHOB.



Ankunabl. ['OMoJIOTHYECKUU psl aJKWHOB, oOmas Qopmyna, HOMEHKIATypa U H30MEpHSL.
DNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHHUE MOJIEKYJ AJIKMHOB, SP-rHOpUAM3AIMs aTOMHBIX
opOutaneit yriepoma. PusnyecKkue CBONCTBA AJIKWHOB. XHMHUYECKHE CBONCTBA: PEAKIUU
IIPUCOEUHEHMS, AUMEPU3aLlUd U TPUMEpPU3aLUU, OKUcaeHUs. KucioTHbIe CBOMCTBA alKMHOB,
MMEIOIIMX KOHIIEBYIO TPOWHYIO CBs3b. KauecTBeHHBIE peakiy Ha TPOHHYIO CBs3b. CrocoObI
MIOJIy4EHUS U IPUMEHEHHUE AJIKUHOB.

ApomaTHdecKkue yrieBoJopoasl (apeHbl). ['omosoruueckuii psi apeHoB, oOmias Qopmyia,
HOMEHKJIATypa U U30MepHsl. DIIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIbl OEH30J1a.
duznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBOWCTBAa OEH30Ja U €ro roOMOJIOrOB: peakluu
3aMeleHuss B OE€H30JIbHOM KOJIbLIE M YIJIEBOJOPOJHOM paJMKalle, pPEeakLUU IPHUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOroB OeH3ona. [IpeacraBienue 00 OpuEeHTUPYIOIIEM JIEHCTBUM 3aMECTUTENEH
B OEH30JIbHOM KOJIbII€ HAa MPHUMEpPE AIKWIbHBIX PaJUKaloB, KapOOKCUIBHOW, THIPOKCUIBHOM,
aMUHO- M HUTPOTPYHIBI, aTOMOB TrajoreHoB. OCOOEHHOCTHM XMMMYECKHUX CBOMCTB CTHpOJIA.
[Tomumepuzanuss  crtupona. CnocoObl  MMOJydeHUS M NPUMEHEHHE  apoOMaTHYECKHX
YTJII€BOA0PO/IOB.

[Ipupoausiii ra3. [lonyrHeie HedTsHBIE Ta3bl. HedTh 1 e€ npoucxoxaenue. KameHHsii yrois u
MpPOIyKThl ero mnepepaboTku. CnocoObl nepepabOTKM HEPTH: MEpPeroHKa, KPEeKHHT
(TepMuyeckuil, KaTalnuTudeckuii), pudopmMunr, nuponus. [Ipoaykrel nepepaboTku HedTH, UX
MIPUMEHEHHE B TPOMBIIIJIEHHOCTH U B OBITY.

I'enernyeckas cBsA3b MEXKIY Pa3IMYHBIMU KJIAaCCAMH YTJIEBOJAOPOIOB.

DNEeKTPOHHOE CTPOEHHE rajoreHNPOU3BOAHBIX YIJIEBOJAOPOIOB. Peakiuu 3aMelieHus rajoreHa
Ha  TUJPOKCOTPYIIY, HUTPOTPYMIY, IMAHOTPYyNIy, aMuHOrpymmy. JlelicTBue Ha
raJIOTEHIIPOU3BOJIHBIE  BOJHOTO M CHOUPTOBOrO  pacTBopa miEnouyd. BzaummopelicTtBue
JUTaJOr€HAJIKAHOB C MAarHueM M LIHUHKOM. [IoHATHE O MEeTalsIoOpraHM4ecKHX COCIUHCHHSX.
Hcnonp3oBaHue TraloOT€HIPOU3BOIHBIX YIJIEBOJAOPOJOB B OBITY, TEXHUKE M IPH CHUHTE3€
OPraHUYECKUX BEIECTB.

OKCIepUMEHTAIbHBIE METOIbl M3YYEHUsS BEIIECTB M UX MPEBPALICHUN: U3ydeHHE (PU3NUECKUX
CBOMCTB YIJ1€BOJOPOJOB (PACTBOPUMOCTD), KAUECTBEHHBIX PEAKIIMN YTIIEBOJIOPOJOB PA3IMUHBIX
KJ1laccoB (oOeciBeYMBaHWE OpOMHON WM HMOJHOW BOJIbI, pacTBOpa IEpMaHraHaTa KaJus,
B3aMMOJICHICTBHE alleTHJICHA C aMMHa4dHbIM pacTBOpoM okcuaa cepebpa(l)), xadecTBeHHOE
oOHapyXeHMEe yriepoJa M BOJOPOJAa B OPraHMYECKHX BEILECTBAaX, MOJIy4YEHUE OSTUIIEHA U
U3yYeHHE €ro CBOMCTB, O3HaKoMieHHe ¢ koyuiekuusaMu «Hedptb» n «Yroas», ¢ oOpasuamu
IUIaCTMAcC, KaydyKOB W PE3UHBl, MOJCIHMPOBAHME  MOJIEKYJ]  YIJIEBOJOPOJOB W
raJIOreHIIPOU3BOIHBIX YIIIEBOJAOPOIOB.

Kucaopoacoaep:xamme oprann4ecKue COeAHHEHHUS.

IIpenensHble 0HOATOMHBIE cUPThl. CTpoeHHE MOJEKYN (Ha MpUMepe METaHoJla U 3TaHOJIa).
I'omonoruueckuit psn, oOmas ¢opmyna, H30MepHUsi, HOMEHKIAaTypa M KiaccuuKanus.
@u3nyecKkue CBOICTBA IPENENbHBIX OJHOATOMHBIX CIMPTOB. BomoponHsle CBs3uM Mexny
MOJIEKYJIAMH ~ CIIUPTOB. XMMHYECKHE CBOMCTBA: PpEAaKUMHM 3aMELIEHUs, JeruApaTaliuy,
OKUCJICHHUS, B3aUMOJIEICTBUE C OPraHNYECKUMHU U HEOPraHUYECKUMU KHciaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHBIE CIIUPTHL. JIefiCTBHE 3TaHOJAa M METAaHOJA HAa OPraHu3M 4eJIOBEKa.
CrniocoObl mosryyeHHs 1 IPUMEHEHNE OJHOATOMHBIX CITUPTOB.

IIpocTteie >dupsl, HOMeHKIaTypa u Hu3oMepHs. OcoOEHHOCTH (QU3MYECKUX U XUMHYECKHX
CBONCTB.

MHOroaToOMHBIE CIIUPTHI — STHWJICHIVIMKOJIb U IIHLEpUH. PU3HUecKne 1 XUMUYECKUE CBOMCTBA:
peakuuy 3aMEIleHUs, B3aUMOJEHCTBUE C OPraHUYECKUMH M HEOPraHWYECKUMH KHCIIOTAMH,
KAaueCTBEHHAsl PEaKlMs Ha MHOrOAaTOMHbIe crupThl. lIpencraBieHune o MexaHU3ME peakUui
HyKIeoduiabHOro 3amernenus. JlefictBue Ha opraHuzM denoBeka. CrocoObl HOJIy4eHUs U
IIPUMEHEHHE MHOTOATOMHBIX CIIUPTOB.



®enon. CTpoeHME MOJEKYNbl, B3aMMHOE BIMSHHME T'HMAPOKCOIPYNNbl W OEH30JBHOIO sjipa.
®dusnueckue cpoiictBa (peHoma. OcoOEHHOCTH XMMHUYECKHX CBOMCTB (enosa. KauecTBeHHBIE
peakiuu Ha Qeron. ToxcuyHocTh ¢eHona. CrocoObl MOMy4YeHHS W MpUMEHeHHe (eHoa.
denonopmanbaeTuAHAS CMOJIA.

KapOonunpHbIE COEAMHEHUS] — albACTHIBl U KETOHBL. DJEKTPOHHOE CTPOCHUE KapOOHMIBHOM
rpynnbl. ['omMojiorndyeckue psabl albJerHIoB U KETOHOB, oOmias ¢opMmyna, HU3oMepus U
HOMEHKJIaTypa. Dusnyeckue CBOMCTBA QJIbJACTUIOB M KETOHOB. XHMHYECKHE CBOMCTBA
QJIbJIETUJIOB M KETOHOB: peakuuu mnpucoeAuHeHus. OKUCIEHHE albJEru0B, KaueCTBEHHBIE
peakuuu Ha anpaeruapl. CriocoObl NOMydeHUs! U IPUMEHEHHUE allbJIETHI0B U KETOHOB.
OnHOOCHOBHBIE IIpeneibHble KapOOHOBbIE KHUCIOTHL. (OCOOEHHOCTH CTPOEHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss W HOMEHKIaTypa. Du3ndeckue CBOWCTBA OJHOOCHOBHBIX
MpeeNbHbBIX KapOOHOBBIX KHCIOT. BojoponHbie CBA3M MeEXAy MOJIEKyJlaMu KapOOHOBBIX
KHCIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOWCTBA, pEaKlMs 3TEpUPHUKALUHN, PEAKIHUU C
Y4aCTHEM YTJIEBOJIOPOIHOTO pagukana. OCOOEHHOCTH CBOMCTB MypaBbUHOU KHUCIOTHL. [loHsTHE
O MPOU3BOJHBIX KAPOOHOBBIX KHCIOT — CIOXKHBIX dpupax. MHOrooOpasne KapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIOT, TUKapOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KucaoT. [IpeacraBurenu BbICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEH08as KHUCIOThL. (CrocoObl
MOJIy4Y€HUs U IpUMEHEeHne KapOOHOBBIX KHCIIOT.

Cnoxuele 3¢upsl. ['omosornyeckuit psin, oOmas Qopmyna, H30Mepus U HOMEHKIATypa.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIIOW M IIEITIOYHOM Cpeie.

Kupsl. Crpoenue, ¢uzndyeckue W XUMHUYECKHE CBOICTBA >KHpPOB: THAPOJIU3 B KHUCION U
1esoyHoi cpene. OCOOEHHOCTH CBOWCTB KUPOB, COJIEPKAIINX OCTATKH HETIPEAETbHBIX )KHUPHBIX
KUCHO0T. JKUpsl B IPUPOIE.

MBpBIT14 KaK COJIM BBICHIMX KApOOHOBBIX KUCIIOT, UX MOIOIIEE JICHCTBHE.

OO6mras xapaktepuctuka yriaeBoaoB. Kinaccuduxamus yrieBooB (MOHO-, TU- U TTOJTUCAXAPHUIBI).
Momnocaxapupl: TIIOK03a, (pyKTo3a, TamakTo3a, pubdo3a, ne3okcupubosa. Dusmdeckue
CBOMCTBa M HaxoxJeHHe B npupoae. PoTocuHTe3. XUMHYECKHE CBOMCTBA TJIFOKO3bI: PEAKIIMU C
y4acTUEM CIUPTOBBIX M albJETUIHOW TPYNI, CHOUPTOBOE U MOJIOUHOKHCIOE OpoKEeHHE.
[IpumeHeHue rIOKO3bl, €€ 3HaUeHHE B KU3HEEATEIbHOCTH opranu3ma. Jlucaxapuisl: caxaposa,
MajbTO3a U JlakTo3a. BoccTaHaBnuBaromuye ¥ HEBOCCTaHABIMBAIOLIME aucaxapujbl. ['uuponaus
mucaxapunoB. Haxoxzaenue B mpupojie u npumeHenue. [lonucaxapupl: Kpaxmall, IITMKOTE€H U
uemnono3a. CTpoeHHe MaKpOMOJEKYJd Kpaxmania, INIMKOTeHa W IeJUIoo3bl. dusnyeckue
CBOMCTBa Kpaxmaja M LEJUII0JIO3bl. XUMUYECKUE CBOMCTBA KpaxMmala: FHApOJIN3, KadeCTBEHHAs
peakiusi ¢ HMOJOM. XHUMHMYECKHME CBOMCTBA LIEUIIONO3bI: TUAPOJIN3, IMOJIydeHUuEe 3PHUPOB
1esoo3el. [ToHsTHEe 00 NCKYCCTBEHHBIX BOJOKHAX (BHCKO03a, alleTaTHBIN MIENK).
DKCIIepUMEHTAIbHBIE METOJbl HM3y4eHHs] BEUIECTB W HX MPEBpaAlICHHUIl: pPacTBOPUMOCTh
pa3IMYHBIX CHUPTOB B BOJE, B3aMMOJCHCTBHE 3TaHOJNA C HATPUEM, OKUCICHHE ATHIIOBOTO
CUpTa B ajbJETH] Ha PACKAIEHHOW METHOW MPOBOJIOKE, OKUCICHHE ATUJIOBOIO CIHpTa
JUXPOMATOM Kayus (BO3MOXKHO MCHOJB30BaHUE BHUICOMATEPUAIIOB), KAUECTBEHHBIC PEAKIIMH Ha
anpaeruanl (¢ ruapokcuaom quamvuncepedpa(l) u ruapokcuaom meau(ll)), peakuus riaumnepraa
c ruapokcusiom Meau(ll), xumudeckue cBOWCTBa pacTBOpa YKCYCHOW KHMCJIOTHI, B3aUMO/JIeHCTBHE
pacTBopa TIIOKO3bl ¢ rujapokcuaomM menu(ll), B3aumoneiicTBue kpaxmana ¢ MOAOM, pelIeHHUE
SKCIEPUMEHTANIbHBIX 3aJa4 1o TeMaM «CrupThl U (eHonb, «KapooHoBbIe KUCIOTHI. ClI0KHBIE
3pUpBI».

A3oTcoaep:Kamye OpraHnyecKne CoeIMHeHNsl.

AMMHBI — OpraHu4eckue Mpou3BojHble aMMuaka. Kiaccudukanus amMuHOB: anudaTudeckue u
apoMaTH4ecKue; NMepBUYHbIe, BTOPHUHBIE U TpeTHuHble. CTpoeHHe MOJIeKys, obmias Gopmyna,
nU30Mepusi, HOMEHKJIaTypa U (pu3nueckue cBoicTBa. XUMHUECKOE CBOMCTBa anudaTHUecKux



aMUHOB: OCHOBHBIE CBOWMCTBa, AJIKWJIUPOBAHHE, B3aMMOJICHCTBHE TIEPBUYHBIX AMHHOB C
a30TucToi kucnotou. Conu aJIKUIaMMOHHSL.

AHUIIUH — TpeACTaBUTENIb aMHHOB apomaruyeckoro psiga. Ctpoenue aHwinHa. B3aumuoe
BIIUSIHUE TPYIIIl aTOMOB B MOJIeKyine aHmiInHAa. OCOOSHHOCTH XMMHYECKUX CBOWCTB aHWIIMHA.
KauectBennsie peaknuu Ha aHWiIuH. CrocoObl TONYYeHHS] W TPHUMEHEHHE amu(paTHIeCKUX
amuHOB. [loryueHue aHmIMHA U3 HUTPOOCH30IA.

Amunokucnotel. Homenknatypa u uzomepus. OTAelbHbIE MPEACTABUTEIN O-aMHUHOKHUCIIOT:
MIUMUKH, alaHuH. PU3HYecKue CBOMCTBA aMHHOKHUCIOT. XMMHUYECKHE CBOMCTBA aMUHOKHUCIIOT
Kak aM(OTEepHBIX OpPraHUYECKUX COCAMHCHUW, peaklus MOJUKOHJCH AN, OOpa30BaHHE
MENTUIHOM CBs3HU. brosorndeckoe 3HaueHNEe aMUHOKUCIOT. CUHTE3 U TUPOJIN3 TENTHIOB.
benku kak mpupoansie nonumepsl. llepBuunasi, BTopuuHas M TPETHYHAsI CTPYKTypa OCIKOB.
XUMHUYECKUE CBOMCTBA OCIIKOB: THIPOJIN3, IEHATYPAIIHS, KAYECTBEHHBIE PEAKIIUU Ha OCJIKH.
DKCIepUMEHTAIBHBIE METO/bI U3YyUYEHUsSI BEIIECTB M WX MPEBPAIICHUI: pacTBOPEHHE OCIKOB B
BOJIe, JIeHaTypalus OCJIIKOB TpU HArpeBaHWM, I[BETHbIE peEaKkIMu Ha OeJIKd, pelIeHue
OKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMaM «A30TCOJEpKalllue OPraHUYeCKHE COCIUHEHUS» U
«Pacmno3naBaHue OpraHMIeCKuX COCTUHEHUIY.

BricokomosiekyJIsipHbIe COeUHEHUS.

OCHOBHBIE TIOHSITUS XHMHH BBICOKOMOJICKYJISIDHBIX COEAMHEHUN: MOHOMEp, TOJIMMED,
CTPYKTYpPHOE 3BEHO, CTENEeHb MOJIMMEpPU3AINH, CpefHss MoJieKynspHas wmacca. OCHOBHBIC
METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTMHEHNN — TIOJIMMEPU3AITUs U TIOJTUKOH ICHCAITHS.
[Tomumepnsie matepuansl. [lmactmaccsl (MOJMATHIICH, TOJMIPOTHICH, TMOJTUBUHIIXIOPHI,
MOJIMCTUPOJI, TOJTUMETHIMETAKPUIIAT, TIOTMKApOOHATHI, OJUATIIICHTepedTanaT). Y Tuim3anus u
nepepaboTKa IacTyka.

DJ1acTOMEPBHI: HaTypaJdbHBI  KaydyK,  CHHTETHYECKHE  Kaydyyku  (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, M30TIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

Bosokna: HarypanpHBIE (XJIOMOK, IMIEPCTh, IMIENK), HCKYCCTBEHHBIE (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[Tonumeps! crnenuanbHOrO Ha3zHadeHHs (Te(IIOH, KeBJap, SJIEKTPONPOBOIAIIME TMOIUMEPHI,
OnopazyiaraeMble TIOJUMEPHI).

DKCIIepUMEHTANIbHBIE METOJbl H3YYEHUS BEUIECTB M HUX IMPEBPALICHUI: O3HAKOMIIEHHE C
oOpa3uamMu MPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, KaydyKOB, pEILICHHE
AKCIEPUMEHTAJIBHBIX 337a4 10 TeMe «Pacro3HaBanue miacTMace U BOJIOKOHY.

Pacuérnble 3agaun.

Haxoxzaenue MoJeKyasipHOW (GOpMyibl OPraHUYECKOTO COEIUHEHHUS [0 MAaCCOBBIM JOJIIM
AJIEMEHTOB, BXOJALIUX B €r0 COCTaB, HAXOXICHHE MOJICKYISPHOW (OPMYIbl OPraHHYECKOTo
coenuHeHUsT Mo Macce (00bEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BellecTBa (Macce,
00BEMY) IPOYKTOB PEaKLMU U/WIN UCXOJHBIX BELIECTB, YCTAHOBJICHUE CTPYKTYPHOU (OopMyIbI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €ro XMMHYECKUX CBOMCTB WM CIOCOOOB MOJTYYCHHS,
oTpeieNieHUe I0JIU BBIXOJA MPOJIYyKTa PEaKIMi OT TEOPETUIECKH BOZMOYKHOTO.
MexnpeaMeTHbIE CBSI3H.

Peanuzamusi MeXIpeIMETHBIX CBs3ed MPU H3YYEHMHM OpraHuyeckoil xummu B 10 kiacce
OCYILIECTBIISIETCSl 4Yepe3 HUCMOJb30BaHHWE KaK OOIIUX €CTeCTBEHHO-HAYYHBIX MOHATHH, Tak W
MOHATHH, MPUHSTHIX B OT/AEIHHBIX MPEAMETAaX €CTECTBEHHO-HAYYHOTO ITUKJIA.

OOmue ecrecTBEHHO-HAay4YHbIE TIOHSTHSA: SBJICHHE, HAaydyHBIM (DakT, rumores3a, TEOpHs, 3aKOH,
aHalu3, CHHTE3, KiaccupuKaius, HaOIIOACHHe, W3MEpEeHUe, OKCIEPUMEHT, MOJETb,
MO/JIETUPOBAHHUE.

®duznka: mMaTepus, aToM, IIEKTPOH, MPOTOH, HEHTPOH, MOJIEKYNa, SHEPreTUYECKHIl YpOBEHB,
BEIIIECTBO, TEJO, 00BEM, arperaTHOe COCTOSHUE BEIIeCTBA, (pU3MYeCKHe BETUYHMHBI, €IUHUIIBI
MU3MEPEHUS], CKOPOCTh, IHEPTHUS, Macca.



buonorusi: kimetka, opraHu3M, OJKOCHUCTeMa, Ouocdepa, MeTadOIM3M, HACICICTBEHHOCTD,
aBTOTPOGHBIA M TETepOTPO(HBIA THUN NUTaHUS, OpokeHHe, (OTOCHHTE3, IbIXaHUE, OCNKH,
YTJICBOJIBI, JKUPBI, HYKJICMHOBBIE KHCIOTHI, (DEPMEHTHI.

I'eorpadust: mose3Hbie UCKOMIAEMbIE, TOTIIIHBO.

TexHoJOTHsI: THUIIEBBIC TPOJIYKTHI, OCHOBBI PAllMOHAIBHOTO MHTaHHS, MOIOUIME CPEICTBA,
MaTepHabl U3 UCKYCCTBCHHBIX U CHHTETUYECKHX BOJIOKOH.

11 KJIACC

OBLIASA U HEOPTAHUYECKASA XUMUSA

Teoperuyeckne OCHOBbI XUMHHU.

Atom. CocraB aTOMHBIX sfep. Xumudeckuil snemeHT. M3orombl. CTpoeHHE 3IEKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIE 4YHCIIA. DHEPreTUYECKUE YPOBHM U TOJYPOBHU. ATOMHBIE
opoOutanu. Kiaccupukanus XUMHYECKUX dJIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenenenue
AJIEKTPOHOB IO AaTOMHBIM OpOUTaIsIM. OJIEKTPOHHbIE KOH(UIypallMu aTOMOB 3JEMEHTOB
MEPBOr0—4YEeTBEPTOr0 MEPUOJOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, 3JIEKTPOHHbBIE
KOH(UTypaluu HOHOB. DJIEKTPOOTPULIATEIBHOCTb.

[Tepnoanueckuit 3akoH u [lepmoanueckas cucrtema xuMudeckux snemeHToB [[.1. Menneneesa.
CBsa3p mepuoguyeckoro 3akoHa W Ilepuoauyeckoil CHCTEMBI XHUMHUYECKHX DSJIEMEHTOB C
COBPEMEHHOUN TEOpUEN CTPOEHHsI ATOMOB. 3aKOHOMEPHOCTH M3MEHEHHUSI CBOMCTB XMMHUYECKUX
AJIEMEHTOB U OOpa3yeMbIX MMM MPOCTBIX U CIOKHBIX BEIIECTB IO TpyIIaM M NEpHUOIaM.
3Hauenue nepuoandeckoro 3akona J[.M. Menneneena.

XuMndeckass CBsSI3b. BHIBI XUMHYECKOW CBSI3W: KOBaJCHTHAs, WOHHAS, MeETaJUIMYecKas.
MexaHu3Mbl 00pa30BaHusl KOBJICHTHOW CBSI3U: OOMEHHBIM M JTIOHOPHO-aKIENTOPHBIN. DHEPTHs
1 JuinHA cBs3U. 110JIpHOCTH, HAPABIEHHOCTh M HACBIIIAEMOCTh KOBAJIEHTHOU CBsI3U. KpaTHble
cBsi3u. BogopoaHas cBsa3b. MexMOIEKyIsIpHbIE B3aUMOICHCTBUS.

BasleHTHOCTD M BaJieHTHBIE BO3MOXHOCTH aTOMOB. CBSI3b 3JIEKTPOHHOM CTPYKTYpPBI MOJIEKYN C
UX T€OMETPUYECKUM CTPOEHHEM (Ha MIPUMEpE COECAUHEHU FIIEMEHTOB BTOPOTO MEpro/ia).
[IpencraBnenme 0  KOMIUIEKCHBIX  coenuHeHusaAx.  CocTaB  KOMIUIEKCHOIO  HOHa:
KOMILJIEKCOOOpa3oBareib, JHraHAbl. 3HAuY€HHWE KOMIUIEKCHBIX coeauHeHuil. Ilonartue o
KOOPAMHAIMOHHOW XUMUU.

BemectBa MOJIEKYISIPHOTO M HEMOJIEKYJISPHOTO CTPOEHUS. THUIBI KPUCTAIMYECKUX PEIIETOK
(CTpYKTYp) U CBOMCTBA BEIIECTB.

[lonarue o mucnepcHblx cuctemax. McrunHble pacTBOpbl. IIpencraBieHne O KOJUIOHUIHBIX
pactBopax. CrnocoObl BbIpa)K€HUS KOHIEHTpPAlMM pPAacTBOPOB: MaccoBas [0Jis BEILIECTBA B
pacTBope, MOJIsIpHas ~ KOHLEHTpanus. HachlllleHHble W HEHaChIIIEHHbIE  PacTBOPSI,
pacTtBopuMOCTh. KpucTtammoruaparsl.

Knaccudukanuss M HOMEHKIATypa HEOPraHMYECKHUX BEIIECTB. T[puBUANbHBIE Ha3BaHUS
OT/ENbHBIX NPEJCTaBUTEICH HEOPraHUUECKUX BEILIECTB.

Knaccudukanuss XMMUYECKHX peaklHuii B HEOPraHMYEeCKOW M OpPraHUYeCKOM XUMHU. 3aKOH
COXpaHEHHUsI MAacChl BEUIECTB; 3aKOH COXPAHEHUS U MPEBPALIECHUS SHEPIUU MPU XUMUUYECKUX
peakuusax. TermioBsie 3p(HeKTsl XUMUYECKUX peakluil. TepMOXUMHUECKUE YpaBHEHHUS.
CKOpOoCTb XMMHYECKOH peakluu, €€ 3aBUCUMOCTb OT pa3iMyHbIX (akTopoB. ['OoMOreHHblE U
rereporeHHele peakuu. Karanus u katanu3aTopsl.

OOpatuMmble 1 HeoOpaTHMble peakIMM. XUMHUYecKoe paBHOBecue. KoHCTaHTa XMMHUYECKOTO
paBHOBecHs. DaKTOpbI, BIMAIOIIME HA IOJIOKEHUE XMMHUYECKOTO PABHOBECHS: TEMIIEpaTypa,
JABJICHUE U KOHIIEHTPAIMH BEILECTB, y4acTBYOUUX B peakuuu. [Ipunnun Jle [larense.
OnexrponuTnueckas auccoruanus. CuiabHble U cialble eKTpoiauThl. CTeneHb AUCCOIUAIINY.
Cpena BOAHBIX PacTBOPOB: KUCIOTHAs, HEHTpasbHasl, eao4Has. Bogopoaueril mokaszarens (PH)
pactBopa. 'maponus coneit. Peakuinu noHHOrO 0OMeHa.
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OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE — peakiuu. CreneHb  okucieHus. Okuciautenb U
BOcCcTaHOBUTENb. l[Ipoliecchl OKHCIIEHHMST M BOCCTAHOBJICHHUS. BakHeWIlne OKUCIUTENIH U
BOCCTAHOBUTENU. METOT 3JIEKTPOHHOTO Oaianca. DIIEKTPOIU3 PaCTBOPOB U PACILIABOB BEIIECTB.
DKCHepUMEHTAIbHBIE METO/IbI U3YyUEHHUSI BEIIECTB U UX MPEBPAIICHUMN: pa3IoKEeHUE TIEPOKCHIA
BOJIOpPOJIa B MPUCYTCTBUU KaTaU3aTOpPa, MOJEIN KPUCTAUIMYECKUX PEHIETOK, MPOBEJICHUE
peakiHii HFOHHOTO 00OMEHa, OTIPEICIICHHE CPEIbl PACTBOPOB C MOMOIIBIO HHIUKATOPOB, H3yUeHUE
BIIUSIHUS PA3JIMYHBIX ()AKTOPOB HA CKOPOCTh XUMUUYECKOW PEAKIIMU U TIOJIOKEHHE XHUMHYECKOTO
paBHOBECHS.

Heoprannueckasi Xumus.

[Tonoxxenne HemertaiuioB B [leproaudeckoil cucteme xumudeckux anemeHToB (.M. MenneneeBa
U OCOOCHHOCTH CTpOCHHS HMX aTOMOB. (DU3MYECKHE CBOWCTBA HEMETAJLIOB. AJUIOTPOIHS
HEMETAJJIOB (Ha MpuMepe KUciopoa, cepol, pocdopa u yrieposa).

Bonmopon. Ilomydenue, ¢u3mveckue M XMMHUYECKHE CBOWCTBA: PEAKIMU C MeETaNIlaMU U
HEMETaIaMH, BOCCTAHOBUTEbHbBIE CBOMCTBA. [ Mapuabl. TOMIIMBHBIE JIEMEHTHI.

lanorensl. Haxoxnenue B mpUpoe, CIOCOOBI TOJNyYeHUS, (PU3WYECKUE U XUMHUYECKHE
cBoiicTBa. ['asoreHoBomopoabl. BakHelmme KHUCIOPOACOAEpKAIIUE COCTUHEHUS TaJIOTCHOB.
JlabopaTopHbIe U MPOMBIIUICHHBIE CIIOCOOBI MOJTYYeHUs rajoreHoB. [I[puMeHeHre rajoreHoB u
WX COCJTMHECHUM.

Kucnopon, o30n. JlabopatopHble ¥ NPOMBINIICHHBIE CHOCOOBI TMOJMYYEHUS KHCIOPOJaA.
dusnyeckue W XMMHYECKHE CBOWCTBA W MPUMEHEHHE Kuciaopoga W o30Ha. OKCHUIBl U
TIEPOKCHU/IBI.

Cepa. Haxoxjaenune B mpupojie, CocoObl MOTydeHus, (GU3HMUYEeCKHe W XUMUYECKHE CBOMCTBA.
Ceposogopoa, cymbduabl. Oxcua cepoi(1V), okcun cepsi(VI1). Cepuucras u cepHasi KUCJIOTHI U
ux cosid. OCOOEHHOCTH CBOMCTB CEpHOU KUCTIOTHI. [I[puMeHeHne cephl U €€ COeTMHEHU.

Azor. HaxoxaeHnue B mpupoje, CrocoObl MoJydeHus, GU3NYeCKue U XUMHUUYECKHE CBOMCTBA.
Ammuak, HUTpUbl. OKCHABI a30Ta. A30THCTas W a30THAsl KUCJIOTHI U uX cosid. OcoOeHHOCTH
CBOMCTB a30THOM KHUCIIOTHI. [I[puMeHeHne a30Ta u ero coeAMHeHUH. A30THBIE YIOOpEHHUS.
®docdop. HaxoxaeHue B mpupoie, CnocoObl MoTydeHus, GU3NIECKUE U XMMHUYECKUE CBOMCTBRA.
®dochuast u pochun. Oxcuasr pocdopa, bochopras kucnora u eé conu. [Ipumenenne Gocdopa
u ero coequHeHuii. @ochopHbie yaoOpeHus.

VYrnepon, HaxoxkaAeHue B mpupojie. AyimorponHbie Moaudukanuu. Ousndeckue U XMMHUYECKHE
CBOWCTBA TIPOCTHIX BEIIECTB, OOpa3oBaHHBIX yriepoaoMm. Oxcupa yraepoaa(ll), okcun
yriepoaa(lV), yronpHast Kuciaora u €€ coyii. AKTUBHPOBAHHBIN yroJib, aacopOrus. DyiiepeHsl,
rpadeH, yraepoaHsie HAaHOTpYOkH. [IprMeHeHne mpocThIX BellecTB, 00pa30BaHHBIX YIIIEPOJIOM,
U €ro COeTUHEHUH.

Kpemuuii. Haxoxxenue B mpupojie, CiocoObl NodydeHus:, pu3ndeckue 1 XuMU4ecKre CBOMCTBRA.
Oxcupn xpemuwusi(l1V), KpeMHHEBas KHCIOTa, CHJIMKAThl. [IpuMeHeHHe KpEeMHHS U €ro
coenuHeHuil. CTEKII0, €ro MoJydeHue, BUIbI CTEKIIA.

[Tonoxenne MeramwioB B llepuoanueckoil cucreMe XUMHUYECKUX 3J1eMEeHTOB. OcobeHHOCTU
CTpOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTa/uioB. O0iue Gpu3ndeckre CBONCTBAa METAJUIOB.
[Ipumenenne MeTamioB B ObITY U TexHHKe. CIIaBbl METAILIOB.

DNEKTPOXUMHUYECKUN psii HampspKeHH MertamioB. OOmue crocoObl MONyYeHUsT METalIoB:
TUIPOMETAJUTYPIHsl, THPOMETAILTYPTHsl, dNeKTpoMeTanyprus. [loHaTHE 0 KOPPO3UU METAIIOB.
CriocoOsI 3a1UThl OT KOPPO3HUH.

O6mas xapakrtepuctuka wmetamuioB |A-rpynmsl  [lepuonndeckoil CHUCTEMBI  XUMHYECKHX
aneMeHTOB. Hatpuii u xanuii: monydeHue, Gpusndeckue U XMMUYECKHE CBOMCTBA, MPUMEHEHHE
MPOCTHIX BEHIECTB U UX COCAMHEHUH.

Oo6mas xapakrepuctuka MetawioB |lIA-rpynnel  Ilepuoanueckoit cHCTEMbl XUMHYECKHX
JJIeMEHTOB. Maruuii © KaiblMii: ToidydeHue, (GU3NYeCKHe W XHUMHYECKHe CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coeNnHeHUH. JKECTKOCTh BOMIBI U CIIOCOOBI €€ yCTpaHEHUSI.
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AntoMuHUI: TONydeHue, (U3MYECKHMEe M XMMHUYECKHE CBOWMCTBA, NPHUMEHEHHE IPOCTOrO
BEIIECTBA M €ro COoeaUHEHUH. AMMOTEpHBIE CBOMCTBA OKCHAA W TUAPOKCHIA ATIOMUHHS,
TUIPOKCOKOMILIIEKCHI AJTFOMUHUS.

OOmiast XxapakTepuCTUKa MeTauioB mobounsix noarpymnn (b-rpymm) Ilepuoauueckoil cucremsbl
XMUMHMUYECKUX JIEMEHTOB.

du3nyeckue W XUMHUYECKHE CBOMCTBA Xpoma U €ro coeauHeHU. OKCUIbl M THJIPOKCH]IBI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U qUXpoMaThl, UX OKUCIUTEIbHBIE CBOMCTBA.
[Tonyuenue u npuMeHeHue XpoMma.

@u3nMyYeCcKe U XMMUYECKME CBOKMCTBA MapraHiia U €ro CoeAuHeHMi. BaxxHenmume coenrnHeHust
mapranna(ll), mapranma(lV), mapranuna(VI) u wmapranna(VIl). Ilepmanranat xamus, ero
OKHCJIUTEIbHBIE CBOMCTBA.

du3nyecknue U XMMHUYECKHE CBOMCTBA JKejle3a U ero coeAMHeHn. OKCUIbI, TUAPOKCUABI U COJIH
xenesza(ll) u xeneza(lll). Tlonyduenne n npuMeHeHHUE KeJe3a U €ro CIJIaBoOB.

DuU3NYECKUEe U XUMAYECKUE CBOMCTBA MeIM U €€ coenquHeHui. [lorydenne u npuMeHeHne Meu
" €€ COeTMHEHU.

[unk: nomyuenue, GU3MYECKHE M XUMUYECKHE CBOMCTBA. AMQOTEpHBIE CBOMCTBA OKCHAA U
TUAPOKCUAA LIMHKA, THIPOKCOKOMIUIEKCHI IIMHKA. [I[puMeHeHe IMHKa U €r0 COeTUHEHHH.
DKclepUMEHTANIbHBIE METOJbl M3Y4EHHUs BEIIEeCTB M MX MpEeBpalleHH: H3ydeHHe 0oOpas3IoB
HEMETaJJIOB, TOpeHue cepbl, docdopa, xKenesa, MarHus B KUCIOPOJE, M3YUYEHUE KOJUICKIUU
«MeTansl ¥ CIUIaBbl», B3aUMOJICHCTBUE IIEJIOYHBIX U IIEIOYHO3EMENbHBIX METAUIOB C BOJOM
(BO3MO’KHO HCIIOJIb30BAHUE BUJICOMATEPUAIIOB), B3aMO/ICHCTBUE IIMHKA U JKeJe3a C pacTBOpaMu
KHUCJIOT U IIeJ0Yel, KaueCTBEHHbIE peaklid Ha HEOpraHWYeCKHue aHWOHbI, KATUOH BOJOpOJA U
KaTHOHBI METAJUIOB, B3aUMOJECUCTBHE THIPOKCUIOB aIFOMUHHUS U LIMHKA C paCTBOPaMU KHUCJIOT U
LIETI0YEH, pEIICHUE HSKCIEePUMEHTAIbHbIX 3amad no TtemaM «lamorene», «Cepa u e€
coeuHeHus», «A30T U pochop 1 ux coeMHEHUD», «MeTasuibl TJIaBHBIX MOATPYIID, «MeTasl
MOOOYHBIX MOATPYIIII.

XuMHuS U KU3Hb.

Ponp xumum B oOecrneuyeHUM YCTOMYMBOTO pa3BUTHS uejoBeuecTBa. [loHATHE O HAy4YHBIX
METOJaxXx I[IO3HaHUS M METOJOJIOTMM HAaydyHOro uccienoBaHus. HaydyHble mnpuHIMNBL
OpraHu3aluy XUMUYECKOTo Mpou3BOACTBA. [IpoMblIlieHHbIE COCOOBI MOMYyYEHHUST BaXKHEHIINX
BEIIECTB (Ha MpUMepe MPOU3BOJCTBA aMMHaKa, CEPHOM KHUCIOThI, MeTaHoJa). [IpoMbliieHHbIe
CHOCcoObl MOJYYEHHUS METAJIOB M CIUIaBOB. XMMHUECKOE 3arps3HEHHE OKpYKalolleil cpeibl U
ero nocueactsus. Posb xumMun B 06ecriedeHIH SHEPreTHIeCKO Oe30MacHOCTH.

XumHusi M 310poBbe uyenoBeka. JlekapctBeHHble cpenctBa. IIpaBuna  uMcnonb3oBaHMS
JIEKApCTBEHHBIX IpenaparoB. Poib XUMHUK B pa3BUTUU MEAUIUHBL.

XUMUs TUIIM: OCHOBHBbIE KOMIIOHEHTHI, MUIIEBbIe A00aBku. Ponb xumum B obecrieueHUN
MUIIEBOM 0€30MacCHOCTH.

Kocmernueckne wu mnapdromepHsie cpenctBa. beitoBas xumus. IlpaBuna Ge3zomacHOro
WCII0JIb30BaHUS MIPENapaToB OBITOBOM XMMUU B MIOBCEAHEBHON KHU3HU.

XUMHUS B CTPOUTENILCTBE: BAKHEHIIINE CTPOUTENbHBIE MaTepHalbl (LIEMEHT, OETOH).

XuMUs B CeNbCKOM X03siiicTBe. OpraHndyeckiue 1 MUHEpaIbHbIE YI0OpEHHUS.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE Marepuaibl, KpacKH, CTEKJIO, Kepamuka. Marepuanbl ajs
anekTpoHuKu. HaHoTexHonoruu.

Pacuérnpie 3amaun.

Pacuérer: Macchl BelecTBa WM 00bEMa ra30B MO U3BECTHOMY KOJHMYECTBY BEIIECTBA, MACCE HIIU
00BEMY OJIHOTO U3 YUaCTBYIOLIMX B PEAKLMU BELIECTB, Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
IPOAYKTOB PEaKLMU, €CIM OJHO M3 BEIIECTB MMEET IMpHMecH, Macchl (00bEMa, KOJIMYecTBa
BEIIECTBA) MPOJYKTa PEakIMK, €ClIi OJHO U3 BELIECTB JaHO B BHJIE PAacTBOpa C OMpeaenEHHON
MaccoBOM J0J€M pPAcCTBOPEHHOIO BEIECTBA, MAcCOBOM JOJIM M MOJISIPHOM KOHLEHTpaluu
BEIIECTBA B PaCTBOPE, J0JIM BbIX0OJa MPOAYKTA PEAKLUU OT TEOPETUUYECKH BO3MOXKHOTO.
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MexnpeaMeTHbIe CBA3H.

Peanuzanus MeXnpeaMETHBIX CBsI3eH NPU M3y4eHUHM OOIIed M HeopraHM4eckod Xxumuu B 11
KJIacce OCYIIECTBIISIETCS. Yepe3 UCIOJIb30BaHNE KaK OOIIMX €CTeCTBEHHO-HAYUHBIX OHATUH, TaK
U NOHSITUN, IPUHATHIX B OTJEIbHBIX IPEAMETAX €CTECTBEHHO-HAYYHOT'O LIUKJIA.

OOm1re ecTeCTBEHHO-HAy4YHbIC TMOHSTHUS: SBJICHHE, HAY4YHbIH (DaKT, TUIIOTE3a, TEOPHs, 3aKOH,
aHaM3, CUHTE3, KiacCU(UKaIMs, NepUOTUYHOCTh, HAOIIOJCHUE, W3MEpEHHE, SKCIEPUMEHT,
MO/I€Jb, MOJIEJINPOBAHUE.

®duznka: MaTepusi, MUKPOMHUP, MAKpOMHUDP, aTOM, 3JIEKTPOH, MPOTOH, HEUTPOH, UOH, U30TOIHI,
PaZvoaKTUBHOCTb, MOJIEKYJa, SHEPreTUYECKUIl YPOBEHb, BEILECTBO, T€J0, 00BEM, arperaTHOe
COCTOSIHWE BEUIECTBA, UACAITBHBIN Ta3, (U3NUECKUE BEITMYMHBI, EANHUIBI N3MEPEHHUs, CKOPOCTb,
SHEprus, Macca.

buonorus: knerka, opranusm, sKkocucTeMa, ouocdepa, MeTaboIM3M, MaKpO- U MUKPOIJIEMEHTHI,
O€JIKH, KUPBI, YIIIEBO/Ibl, HYKIIENHOBBIE KUCIIOTHI, PEPMEHThI, TOPMOHBI, KPYTOBOPOT BELIECTB U
ITOTOK SHEPTUU B IKOCHCTEMAX.

I'eorpadusi: MuHEpabl, FOpHbIE OPO/IbI, OJIE3HBIE HCKOMIAEMBbIE, TOTIUBO, PECYPCHI.
TexHosorus:: XUMHYECKasi TPOMBIIUIEHHOCTh, METAJUIypIrusl, CTPOUTENbHbIE MaTepuabl,
CEJIbCKOXO3SMCTBEHHOE IPOM3BOJCTBO, THIEBas IPOMBIIUIEHHOCTh, (apManeBTH4YecKas
MIPOMBIIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETUYECKUX IpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIIMOHHBIX MaT€pPHAJIOB, 3JIEKTPOHHAs! IPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.
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IVDIAHUPYEMBIE PE3VYJIbTATBI OCBOEHUA IIPOI'PAMMELI 110 XUMHWHN HA
YIJIYBJIEHHOM YPOBHE CPEJJHEI'O OBIIET'O ObPA3OBAHUA

JIMUHOCTHBIE PE3YJIbTATbBI
B cootBeTrcTBHH C CUCTCMHO-JACATCIbHOCTHBIM IIOAXOAOM B CTPYKTYpPEC JIMYHOCTHBIX
pe3yJlbTaTOB OCBOEHHS IpeaMmeTa «XHUMHsD» Ha YpPOBHE CpeJHEro oouero ooOpazoBaHuUs
BBIJICTICHBI CJICIYIOIINE COCTABIISIONINE: OCO3HAHUE O0YUYAIOIIMMHUCS POCCHICKON Tpa)TaHCKON
UJEHTUYHOCTH; TOTOBHOCTh K CaMOPAa3BUTHUIO, CaMOCTOSITEIBHOCTH M CaMOOIIPENEICHHUIO;
HaJIM4yue MOTHUBAllUM K OOy4eHMIO; TOTOBHOCTH UM  CIHOCOOHOCTb  OOYyYaroIMXcCs
PYKOBOACTBOBATHCA MPHUHATBIMU B O6HIGCTBG InpaBuJIaMH W HOpMaMMu NOBCACHUA, HAJIUYUC
MPaBOCO3HAHUSI, IKOJIOTUUECKON KYJIbTYpPHhI; CIIOCOOHOCTh CTaBHUThH 1I€JIM U CTPOUTDH KU3HEHHbBIC
IIJTaHBbI.
JIn4HOCTHBIE PE3yabTAThl OCBOCHHS MpeaMeTa «XUMUD» OTPpaxaroT cHOPMUPOBAHHOCTD OTIBITA
[O3HABATEIbHOW W NPAKTHUECKOM JESITeIbHOCTH OO0YyYaroIlMXCsi B Ipoliecce pean3aluu
00pa3zoBaTeIbHON JESTEIHLHOCTH.
JImaHOCTHEIE PE3YJIbTAaThl OCBOCHUA MMPCIAMETA «XUMUS» OTpaXaroT C(i)OpMI/IpOBaHHOCTI) OIIbITa
MO3HABATEIbHOW W NPAKTHUECKOW JEsTeNbHOCTH OO0ydYaroIluXcsi B TMpoliecce pealn3aluu
00pa30BaTeNIbHON 1€ TENHHOCTH, B TOM UHCJIE B YaCTHU:
1) rpaxIaHCKOro BOCIMTAHUA:
OCO3HaHHS OOYYAIOUIUMUCS CBOMX KOHCTUTYLIMOHHBIX TpaB W OOS3aHHOCTEH, yBaK€HUS K
3aKOHY U MPaBOIOPSIIKY;
MIPEJICTaBJICHHS O COLIMATIBHBIX HOPMaxX U MpaBUiIax MEKIUYHOCTHBIX OTHOLIEHUH B KOJIJICKTHUBE;
TOTOBHOCTH K COBMECTHOM TBOPUYECKON MAEATEIbHOCTH MNPHU CO3JaHUHM Y4€OHBIX MPOEKTOB,
pelIeHny y4eOHbIX U MM03HABATENbHbIX 3a/1a4, BHINOJHEHHUH XUMUYECKUX SKCIIEPUMEHTOB;
CIOCOOHOCTH TOHHMMATh U MPUHUMATh MOTHBBI, HAMEPEHHUS, JIOTUKY U apryMEHThl IPYTUX MpH
aHaJIM3€e pa3INYHbIX BUJOB YUeOHOM e TEIbHOCTH;
2) IATPHOTHYECKOT0 BOCIIUTAHMS:
LIEHHOCTHOTO OTHOIIIEHUS K UCTOPUYECKOMY U HAyYHOMY HaclIe[IMI0 OT€YECTBEHHON XUMUU;
YBa)KEHMsI K IPOLIECCY TBOPYECTBA B 0OJACTH TEOPUM U MPAKTHUECKOTO MPUIOKEHUS XUMHH,
OCO3HAHHUS TOTO, YTO JAaHHBIC HAYKU €CTh PEe3yNbTaT JUIUTEIbHBIX HAOMIOACHUN, KPOHMOTIMBBIX
AKCIEPUMEHTAJIbHBIX MIOMCKOB, TOCTOSIHHOTO TPY/a YUEHBIX U MPAKTUKOB;
MHTEpeca U MO3HABaTEJIbHBIX MOTHBOB B MOJIYYEHUU U TMOCJEAYIOIIEM aHain3e MHGOpMaIuu O
MePeIOBBIX JOCTIKEHUSIX COBPEMEHHON OTEUECTBEHHON XUMMUU;
3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMSA:
HPABCTBEHHOI'O CO3HAHUS, 3TUYECKOTO MOBEACHHUS;
CIIOCOOHOCTH OIICHHMBATh CUTYyallUW, CBSI3aHHBIE C XUMHUYECKHUMH SIBICHUSMHU, U MPUHUMATH
OCO3HAHHBIE PEIIeHUs, OPUECHTUPYSACh HA MOPaJIbHO-HPABCTBEHHbIE HOPMBI U IIEHHOCTH;
TOTOBHOCTH OILICHMBAaTh CBOE TIOBEJECHHME M IMIOCTYIKM CBOMX TOBapHIIeH C MO3ULUN
HPABCTBEHHBIX U MIPABOBBIX HOPM U € Y4ETOM OCO3HAHMS MOCIEACTBUNA MOCTYIKOB;
4) popMupOBaHNA KYJIbTYPHI 310POBbS:
MOHMMAaHMUs LEHHOCTeH 3710poBoro M Oe3omacHOro oOpa3a JKHW3HH, HEO0OXOAMMOCTHU
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3UYECKOMY U IICUXUYECKOMY 3/I0POBBIO;
coOiroieHns TpaBuIl 6€30MacHOr0 00palleHus ¢ BEIECTBAMU B OBITY, TOBCEIHEBHOM KU3HU, B
TPYJAOBOM AESTEIBHOCTH;
MMOHUMAaHUS [IEHHOCTH MPaBUJI WHAWBUYaTbHOTO M KOJIJIEKTUBHOTO 0€30MacHOTO MOBEICHHS B
CUTYALIMSIX, YTPOKAIOUIUX 3J0POBBIO U KU3HU JIIOJIEH;
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OCO3HAHUS IMOCJIEJACTBUH M HENPHUATHS BPEIHBIX NPUBBIYEK (YHOTPEOJEHUS aJKOToJ,
HapKOTHUKOB, KYpeHUs);

5) TPyAOBOro BOCIIMTAHHUSA:

KOMMYHUKAaTHBHOH  KOMIIETEHTHOCTH B  y4eOHO-HCCIENOBATEIbCKOW  JICATEIILHOCTH,
0O0IIECTBEHHO TOJIE3HOM, TBOPUYECKOH U APYIUX BUIAX JACATEIBHOCTH;

YCTaHOBKH Ha aKTMBHOE y4aCTHUE B PEIICHUU IPAKTUYECKUX 3a/1a4 COLMAIbHON HAIIPaBJIEHHOCTU
(B pamMKax CBOETO KJacca, IIKOJIbI);

MHTEpeca K MPAaKTUYECKOMY H3YUEHHIO Npodeccuil pa3InyHOTO PoJa, B TOM YHUCIE Ha OCHOBE
MIPUMEHEHHUSI PEIMETHBIX 3HAHUH 10 XUMUU;

YBa)XEHUSI K TPy, JHOASIM TPyJia U pe3yibTaTaM TPYIO0BOM A€ATEIbHOCTH;

TFOTOBHOCTH K OCO3HAaHHOMY BBIOOPY HHAMBHUAYAJIbHON TpaeKTOpuu oOpa3oBaHus, Oymyuiein
npodeccuu U pean3alny cOOCTBEHHBIX KU3HEHHBIX IUIAHOB C YUETOM JIMYHOCTHBIX HHTEPECOB,
CrIOCOOHOCTEHN K XMMUU, HHTEPECOB U MOTpeOHOCTEN 00IIIeCTBa;

6) 3x0/10rNUecKoro BOCNMTAHUA:

9KOJIOTMYECKHU 11eJIeCO00pa3HOTO OTHOIIEHUSI K IPUPO/I€ KaK UCTOUYHUKY CYILECTBOBAHUS KU3HU
Ha 3eMiie;

MOHUMAaHMs TJI00ATBHOTO XapakTepa HKOJOTHYECKUX MpoOaeM, BIHUSHUS SKOHOMUYECKHX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIUATBLHOM CPEIBI;

OCO3HAHHS HEOOXOJAMMOCTH HCIIOJIb30BAHUS JOCTMXKEHUM XHMHUU JJIs pElIeHHs BOIPOCOB
paIMOHaIBLHOTO MPUPOIOIIOJIb30BAHNUS;

AKTUBHOTO HENPUATHUS IEHCTBHU, MPUHOCAIIMX BPEJl OKPYKAKOIIEH NPUPOJHOUN cpene, YMEHHs
MIPOrHO3UPOBATH HEOIATOMPUATHBIE SKOJIOTHUECKUE MOCIEACTBHS MPEINPUHUMAEMbIX NEHCTBUI
Y NPEeAOTBPAILATh UX;

HaJu4usl Pa3BUTOTO  3KOJIOTMYECKOTO  MBIIUICHHS, OSKOJOTMYECKOM KYJIbTYphl, OIBITA
NESATENBbHOCTH  JKOJIOTMYECKOM HANpaBICHHOCTH, YMEHHS pPYKOBOJCTBOBAaTbCA HMH B
M03HABaTEIbHON, KOMMYHUKAaTUBHOMN U COLIMAIbHON MPAKTHKE, CHOCOOHOCTH M YMEHHSI aKTUBHO
[IPOTUBOCTOATH UCOJIOTUH XeMOopoOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUS:

MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU M OOILIECTBEHHOU
MPAKTUKU;

MOHUMaHMs crenuuKd XUMHUM Kak HayKd, OCO3HaHHiA €€ poid B (GOPMHUPOBAHUU
PaIMOHAILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUS 00 OKpYyKaroleM
MHUpE KAaK O €IMHCTBE IMPHUPOJbl U YEJIOBEKA, B IO3HAHUM NPHUPOAHBIX 3aKOHOMEPHOCTEH HU
pelIeHny mpooieM COXpaHeHUsl TPUPOJTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0CO00OM 3HAYUMOCTH XUMHUHU Ui COBPEMEHHOW IMBWIM3AaLMHU: B €€
T'yMaHUCTHYECKOW HAIPaBJICHHOCTH M BaKHOW POJM B CO3/JaHUM HOBOM 0a3bl MaTepuaibHON
KYJIBTYpBI, B PELICHUH II100abHBIX TPOOJIEM YCTOMYMBOTO Pa3BUTHUS YETIOBEUECTBA — CHIPHEBO,
SHEPreTHYECKOM, MUIIEBOW M DKOJIOTUYECKOW O€30MacHOCTH, B PAa3BUTUU METUIMHBI,
o0ecreyeHnn YCIOBHM yCHEeIHOro Tpyda U 9KOJIOTHYECKH KOM(OPTHON JKU3HU KaXKIOTO 4ieHa
00I111eCTBA;

€CTECTBEHHO-HAY4YHO! IPAaMOTHOCTH: MOHUMAHHUS CYIIHOCTH METOJOB ITO3HAHUS, UCIIOJIb3yEMbIX
B E€CTECTBEHHBIX HAayKaxX, CIOCOOHOCTH HUCIOIB30BaTh IMOJy4aeMble 3HAHUSA JJs aHaiu3a U
00BsICHEHUS SBICHUI OKPYXKAIOLIETO MUPA U MIPOUCXOASIINX B HEM U3MEHEHHM, YMEHUS JeTaTh
000CHOBaHHbIE 3aKIIOYCHHS Ha OCHOBE HAYYHBIX (DAKTOB M HMMEIOIIMUXCS JAHHBIX C IIENBIO
MIOJIy4EHUS JOCTOBEPHBIX BBIBOJIOB;
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CIIOCOOHOCTH CaMOCTOSITEIHPHO HCIIOJIH30BaTh XMMHUYECKUE 3HAHUS JUISl PEIICHUs TpoOJIeM B
PCAIBHBIX JKU3BHCHHBIX CUTYyallUAX;

MHTEpeca K MO3HAHUIO, HCCIEI0BATEIbCKON AEATENFHOCTH;

TOTOBHOCTHU U CITIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CAaMOOOPa30BaHUIO, K AKTHBHOMY
IMMOJIYYCHHIO HOBBIX 3HAHUU 110 XUMUH B COOTBETCTBUHU C )KU3HEHHBIMU HOTpe6HOCT$IMI/I;
MHTEpeca K 0COOEHHOCTSIM TPYy/ia B Pa3IMUHbIX cepax mpoPecCHOHATHLHON ACSITEILHOCTH.

METAINPEAMETHBIE PE3YJIbTATHI

MetanpeaMeTHble pe3yabTaThl OCBOEHUS MPOrPAMMBbl [0 XUMHUU HAa YPOBHE CPEIHETO OOIEro
00pa30BaHUs BKIIOYAOT:

3HaYUMBble JUIsI  (OPMHpPOBAHUS MHMPOBO33PEHHS OOYYarOIIMXCS  MEXIUCHUIUIMHAPHBIE
(MexTnpeAMeTHbIE) OOLIEHaYYHbIE TOHATHS, OTPAXKAIOIINE LEJIOCTHOCTh HAYYHOU KapTUHBI MUpa
u CHGIII/I(i)I/IKy MCTOA0B IMMO3HAHMsA, UCIIOJIB3YEMBIX B €CTCCTBCHHBIX HayKax (MaTepm{, BEUICCTBO,
SHEprus, sIBJCHHE, MPOLECC, CUCTEMa, HAY4HbIN (aKT, NIPUHLHUII, TUIIOTE3a, 3aKOHOMEPHOCTD,
3aKOH, TEOPHSs, HCCIIeI0OBaHNE, HAOIIOICHNEe, U3MEPEHUE, YIKCTICPUMEHT U JIPYTHE);
yYHHUBEpCaJbHble yueOHblEe AeWCTBUSA (MTO3HABATENIbHbIE, KOMMYHHKATHUBHBIEC, PETYJISTUBHBIE),
obecneunBaromue GopmupoBanue GyHKIIMOHATHLHON TPAMOTHOCTH M COIIMAIBHON KOMITETCHITUN
00yJaroIMXcs;

CIOCOOHOCTh 00yJaroIIUXCst WCIIOJIb30BaTh OCBOCHHBIEC MEXTUCITUTIITTHAPHBIE,
MHPOBO33PEHUYECKUE 3HAHUS U YHUBEpCaJbHblEe YyueOHbIE IEMCTBUS B TO3HABATEIBHOU U
COIIMAIBHON MTPAKTHKE.

MeranpeaMeTHbIE  pE3yabTaThl  OTPAKAIOT  OBJIAJACHHE  YHUBEPCAIbHBIMH  Y4eOHBIMU
MMO3HABATEIHbHBIMHI, KOMMYHUKATUBHBIMHU U PETYJISATHBHBIMU JICHCTBUSMH.

ITo3HaBaTe/IbHbIE YHHBEPCAJIbHbIEC YUeOHbIe 1eliCTBHS

1) 6a3oBble JorMUYecKHUe AeHCTBUS:

CaMOCTOSITENIFHO  (OPMYJIUPOBATh W  aKTyaJu3WpOBaTh MpoOIeMy, paccMaTpuBarh €&
BCECTOPOHHE;

OTIPENETIATh MENIH JACATEIHHOCTH, 3aaBast apaMeTpbl U KPUTCPUH UX JOCTHKCHHS, COOTHOCHUTH
pe3ynbTaThl IEATEILHOCTH C TIOCTABJIICHHBIMU EJISIMU;

WCIIOJIb30BaTh MMPHU OCBOCHUH 3HAHUM MPUEMBI JIOTHYECKOTO MBIIIJICHHUS: BBIJICIATh XapaKTepHbIE
MPU3HAKK TOHATHA M YyCTAaHABIMBaTh HX B3aUMOCBS3b, HCIOJIB30BAaTh COOTBETCTBYIOIIUE
TOHATHUS JIJIs1 OOBSICHEHUSI OTIACIBHBIX ()AaKTOB U SIBICHHIA;

BBIOMPATh OCHOBAHMS M KPUTEPUH TSI KJIaCCU(UKAIIUU BEIIECTB U XMMUYCCKUX PEaKIIHi;
yCTaHABIUBATh MPUUYNHHO-CJIEICTBEHHBIEC CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTPOUTH JIOTMYECKUE pacCyXJeHus (MHIYKTUBHBIC, NEIAYKTHUBHBIC, 10 aHAJOTHH), BBISBISTDH
3aKOHOMEPHOCTH U MPOTUBOPEUHS B PACCMATPUBAEMBIX SBICHUSAX, (OPMYIUPOBATH BHIBOJBI U
3aKITFOYCHUS;

MPUMEHSTH B TIPOIECCE MO3HAHUS UCTIONIb3yeMbIE B XUMUU CUMBOJIMUECKHE (3HAKOBBIE) MOJEIH,
MpeoOpa3oBbIBATh MOJIENbHBIE MPEACTABICHUS — XUMUYECKHI 3HaK (CHMBOJ) DIEMEHTa,
XuMHuueckas ¢GopMmyna, YpaBHEHHE XHMHUYECKON peakuu — TP pEeHIeHHHd Y4eOHBIX
MO3HABATENbHBIX M MPAKTUUYECKUX 3ajad, NMPUMEHATh Ha3BaHHbIE MOJENbHBIE MpPEICTaBICHUS
JUTS BBISIBIICHUS XapaKTePHBIX MPU3HAKOB U3y4aeMBbIX BEIIECTB U XUMHUECKUX PEAKIUH.

2) 6a3oBbIe HCCJIE0BATEIbLCKHE IeliCTBHS:

BIIaJIeTh OCHOBAMH METOJIOB HAYYHOTO MO3HAHMS BEIECTB U XUMUUYECKUX PEAKIUH;
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(dbopMynHUpoBaTh IENU U 3a[]a4u UCCIIeI0OBaHUs, UCII0JIb30BATh MOCTABJICHHBIE U CAMOCTOSITEIIHLHO
cOpMyIIMpOBaHHBIE BONPOCHI B KAaueCTBE WHCTPYMEHTa TIO3HAHUS W OCHOBBI IS
(opMUPOBAHUS THIIOTE3HI 110 MPOBEPKE MPABHILHOCTH BBHICKA3bIBAEMBIX CY)KICHHIA;

BJIQJIETh HABBIKAMH CAaMOCTOSATENBHOTO IUIAHUPOBAHHMS W TMPOBEACHHUS  yYCHHYECKHX
HKCTIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUSI HAOJIONATh 32 XOJOM IPOIEcca, CaMOCTOSITEIFHO
MPOTHO3UPOBATh €ro pe3yibTaT, (GopMmymupoBaTh O0O0OOLICHHS € BBIBOABI OTHOCHTEIHHO
JOCTOBEPHOCTH PE3YJIbTaTOB MCCIEIOBAHMUS, COCTABIATH 0OOCHOBAHHBIA OTYET O MPOACTAHHOM
pabore;

nprOOpeTaTh OMBIT YICHUYECKON HCCIICAOBATEILCKOW M MPOEKTHOM IEATEbHOCTH, MPOSIBIATH
CIOCOOHOCTh W TOTOBHOCTh K CaMOCTOSITEJIBHOMY IMOWCKY METOJOB PEIICHHS MPAKTHYECKHX
3a7a4, MPUMEHEHUIO Pa3IMYHBIX METOJIOB IMO3HAHMUS.

3) pa6ora ¢ nunopmanmeii:

OpUEHTHUPOBATHCS B PA3IMYHBIX MCTOYHHKAX WHGPOpMANHU (HAYYHO-TIOMYJSpHAs JIUTepaTypa
XAMUYECKOTO COJIEp)KaHUs, CIpaBOYHbIE TMocoOusi, pecypcsl VHTepHeTa), aHaIM3MPOBATH
MHOOPMAIMIO PA3IUYHBIX BUAOB W (POpPM TIpEeNCTaBICHUS, KPUTUYECKH OLEHUBATH €&
JOCTOBEPHOCTH U HETIPOTUBOPEUNBOCTE;

dbopMynmHpoBaTh 3ampockl W TPUMEHATH pPA3IHMYHBIE METOABl TPU TIOMCKE © OTOOpe
nHpopmalny, He0OXOAUMOM JJIsl BBIMIOTHEHHSI YUeOHBIX 3a/1a4 ONpeAeIEHHOIO TUIIA;
nproOpeTaTh OMBIT HCIOJIB30BaHUSA HWH(DOPMAIIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTHH U
Pa3TMYHBIX TOMCKOBBIX CHCTEM;

CaMOCTOSITENIbHO BBIOMpPATh ONTUMAIbHYIO (OpMYy TMpeAcTaBieHUs HHPOpMAIUN (CXEMBI,
rpaduKu, TuarpaMMbl, TAOJIUIIbI, PUCYHKH U JPYTHE);

HCII0JIb30BAaTh HAYYHBINM SI3bIK B KaueCTBE CPE/CTBA MpHU padoTe ¢ XMMHUYECKOW HMH(opManuei:
MPUMEHATh MEXKIpeaMeTHbIe ((pu3nyeckne U MaTeMaTUUYECKUE) 3HAKU U CHUMBOJIBI, (DOPMYIIBI,
ab0peBUaTyphl, HOMEHKJIATYPY;

HCI0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJITHOCTH.

KoMMyHMKaTUBHBbIE YHHUBEpPCAJIbHbIE Y4eOHbIE JeiCTBUA:

3aJlaBaTh BOIPOCHI MO CYLIECTBY 00CYX/1aeMOil TEMBI B X0/1€ JHAJIOTa U/UITU TUCKYCCHUH,
BBICKa3bIBATh UAEH, (GOPMYIUPOBATH CBOU MPEUIOKEHUS OTHOCUTENILHO BBITIOJIHEHUS
MIpeII0KEHHOM 3a/1a4H;

BBICTYNaTh C TMpe3eHTaluel pe3ylbTaTOB II03HABATEIbHONW JESATENBHOCTH, MOJYy4YEeHHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMU TMPU  BBIIOJHEHUH XHUMUYECKOTO
AKCIEPUMEHTa, MPAKTUYECKOW paboThl MO HCCIEIOBAHUIO CBOMCTB H3y4aeMbIX BEIECTB,
peannzanuu yueOHOTO TpPOeKTa, U (OPMYIHPOBATH BBIBOJBI MO pPE3ylIbTaTaM IPOBEAEHHBIX
UCCIIEIOBAaHUH MyTEM COTJIACOBAHMSI MO3ULIUHN B X0/1€ 00CYKIEHUS 1 0OMEHA MHEHUSMU.
PeryasiTuBHbIE YHHBepPcaJIbHbIe YUeOHbIE JelcTBUS:

CaMOCTOSITEJIbHO IUTAHUPOBAThb M OCYIIECTBJISATH CBOIO IIO3HABATEIBHYIO JIESATEIBHOCTD,
ompezenss e€ UeNd U 3a/a4d, KOHTPOJIUPOBATh M MO Mepe HEOOXOAUMOCTH KOPPEKTHPOBATh
npeaaraeMblii aqropuT™ ACWCTBHUI MPH BHINIOJHEHUH Y4EOHBIX M HCCIIENOBATENIbCKUX 3aj1ad,
BbIOMpaTh Hanbosee 3(hHEeKTUBHBIN CIIOCOO UX pEIIeHUs ¢ YUETOM MOTy4eHHs] HOBBIX 3HAHUH O
BEIECTBAX U XUMUUYECKUX PEAKIUSX;

OCYIIECTBISATH CAMOKOHTPOJIb JEATEIbHOCTH HAa OCHOBE CaMOAaHaIN3a U CAaMOOLICHKH.
MHNPEIMETHBIE PE3YJIbTATHBI

IIpenmeTHbIe pe3yabTaThl OCBOCHHSI IPOrPaMMBbI [0 XUMUH Ha yriyOlIEHHOM YpOBHE Ha ypOBHE
cpeaHero o0miero o0pa3oBaHMs BKIIOYAIOT criennpuieckue Uist yueOHOro npeamera « XuMHsD»
Hay4yHble 3HAHUS, YMEHHs U CIOCOOBI JEHCTBUH IO OCBOEHMIO, HMHTEPIPETAUN |
peoOpa3oBaHUIO0 3HAHUH, BUJBI JAEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHMS U MPUMEHEHHUIO
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3HaHUU B Pa3IMYHBIX YYEOHBIX CUTYaIMsX, a TaKXkKe B PEAJbHBIX >KU3HEHHBIX CUTYAIHX,
CBSI3aHHBIX C XUMHEH. B mporpamme mo XMMHMH MpEIMETHBIE Pe3yabTaThl NPEACTABICHBI 110
roJiamM U3y4eHHs.
10 KJIACC
[IpenmeTtHbIe pe3ynbTaThl OCBOSHHS Kypca «OpraHmdecKasi XUMHSD» OTPaXKaroT:
c(OPMHUPOBAHHOCTH TIPEICTABJICHUI: O MECT€ M 3HAUYEHUHM OPraHUYECKON XHMHU B CHCTEME
€CTECTBEHHBIX HAYK U €€ poJii B 00ECIIEYeHNH YCTOWYMBOTO PA3BUTHUS YEJIOBEUECTBA B PEIICHUN
poOJIeM 3KOJOTHYECKOH, YPHEPreTHYECKONW M MUIEBOI 0€301MacHOCTH, B Pa3BUTHUU MEIUIMHEI,
CO3/IaHMHM HOBBIX MaTE€pPHajOB, HOBBIX MCTOYHHKOB SHEPIHH, B O0OECICUCHHH paAIMOHAIHLHOTO
MIPUPOJIOTIOIIF30BAHUS, B (POPMHUPOBAHUN MUPOBO33PEHHUS U OOIIEH KYJIbTYpBI YETIOBEKA, a TAKKE
HKOJIOTUIECKHA 00O0CHOBAHHOTO OTHOIIIEHHSI K CBOEMY 37I0POBBIO U TIPUPOJTHON CPEIe;
BJIQJICHHE CHCTEMON XMMHUYECKUX 3HAHMH, KOTOpas BKIFOYAET: OCHOBOIOJATAONINE MTOHITHUS —
XAMHUECKHI JJIEMEHT, aToM, SApO M O3JEKTPOHHas o00oJiouka aTtoma, S-, P-, d-aTOMHBIE
opOWTaNH, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aTOMa, THOPUIM3AIMs aTOMHBIX OpOWTaIeH,
WOH, MOJIEKYJa, BaJCHTHOCTb, 3JEKTPOOTPHUIATEIBHOCTh, CTEIIEHb OKHCICHUS, XHMHUYECKas
CBSI3b, MOJIb, MOJIIPDHAs Macca, MOJSPHBIA OO0BEM, YIIIEPOJHBINH CKeNeT, (YHKIMOHAIbHAS
rpyIma, paaukai, CTPYKTYpHbIE popMyitsl (pa3BEPHYTHIC, COKpAIIEHHBIE, CKETICTHBIC), H30MEpPHs
CTPYKTypHasl ¥ IPOCTPAHCTBEHHAs (T€OMETpUYECcKasi, ONTHYECKAast), H30MEPbI, TOMOJIOTHIECKU I
psi/I, TOMOJIOTH, YIJIE€BOJOPOJBI, KUCIOPOA- W a30TCOJAEpKaIIie OPraHUYEeCKHEe COCIHMHEHUS,
MOHOMeEp, TIOJIMMEp, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCTUHEHHS;, TEOPHH, 3aKOHBI
(nepuonnueckuii 3akon J[. . MenneneeBa, Teopusi CTpOeHUs OpraHMYecKUX BemecTB A. M.
byrnepoBa, 3aKOH COXpaHEHHs MacChl BELIECTB, 3aKOH COXPAaHEHMs] M IPEBPALLCHHs SHEPTUU
OpU  XUMHUYECKUX  pPEaKLUHUAX), 3aKOHOMEPHOCTH,  CHUMBOJMYECKHH  fA3bIK  XUMMH,
MHUPOBO33PEHUYECKHE 3HAHMs, JIEeXKallue B OCHOBE NMOHMMAHUS NMPUYUHHOCTH U CHUCTEMHOCTHU
XMUMUYECKUX  SIBJICHUH;  NpPEACTAaBICHMA O  MEXaHu3Max  XMUMHYECKMX  PEaKlMi,
TEPMOAMHAMHYECKUX U KMHETUYECKUX 3aKOHOMEPHOCTSAX MX MPOTEKAaHUS, O B3aUMHOM BIIMSHUU
aTOMOB U I'pYII aTOMOB B MOJIEKYJIaX (MHAYKTHUBHBINA U ME30MEpPHBINA 3PEKThI, OpHEHTaHTHI | 1
Il poma); dakromornueckre CBEJACHHS O CBONCTBax, COCTaBe, IOJYYCHHMH M 0€3011acHOM
HCIOJb30BAHUU BA)KHEHIINX OPraHMYECKHX BEIIECTB B OBITY U MPAKTUYECKOH AEATEIbHOCTH
4ejoBeKa, OOLIMX HAaydyHbIX [PUHLIMIAX XMUMHYECKOrO IPOU3BOJACTBA (Ha Ipumepe
MIPOM3BOJICTBA METAHOJIA, TepepaboTKku HePTH);
C(OPMHUPOBAHHOCTb YMEHHI: BBIABIATh XapaKTEpHbIE NMPU3HAKM MOHATHH, YCTAHABIMBATh UX
B3aMMOCBS3b, UCIOJIb30BATh COOTBETCTBYIOIIME MOHATHS MPU ONMMCAHUM COCTaBa, CTPOCHUS U
CBOMCTB OPraHMYECKUX COECTUHEHUH;
C(OPMHUPOBAHHOCTb YMEHHIA:
UCIOJb30BaTh XUMHUYECKYI0 CHMBOJIMKY JUISI COCTAaBJIEHHS MOJIEKYJSIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTHIX, COKpAILEHHBIX U CKEJIETHBIX) (POPMYJI OPraHUYECKHUX BEIECTB;
COCTaBJIATh YPaBHEHUS XMMHUYECKMX pPEaKUUil M pacKpbIBaTh MX CYIIHOCTb: OKUCIUTEJIBHO-
BOCCTAHOBMTENBHBIX PEAKLUI MOCPEACTBOM COCTABJIEHUS JIEKTPOHHOIO OajaHca ITUX peaKIuii,
peakuuii HMOHHOrO oOOMeHa IyTéM COCTAaBJIEHMS MX TMOJHBIX M COKpAIIEHHBIX HOHHBIX
YPaBHEHUH;
M3TOTaBIMBATH MOJIENIM MOJIEKYJI OPraHUYECKUX BELIECTB ISl MIUTIOCTPALUM UX XMMHUYECKOTO U
MIPOCTPAHCTBEHHOTO CTPOEHHUS;
Cc(OPMHUPOBAHHOCTh YMEHHUH: YyCTaHABJIMBaTh MPHUHAIIEKHOCTh HM3YYEHHBIX OPraHUYECKUX
BEIIECTB 110 UX COCTAaBY M CTPOCHUIO K ONpPEAeNEHHOMY KIIacCy/TpyIlle COeANHEHUH, aBaTh UM
Ha3BaHus Mo cucremaTnueckoil HomeHkiarype (IUPAC) u npuBoanTh TpUBUAJIbHBIE Ha3BaHUS
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JUIA  OTAEIbHBIX IIPEJACTABUTENEH OpPraHUYECKUX BELIECTB (3TUJIEH, alEeTWIEH, TOJIYoll,
TJIMIEPUH, OSTUICHTIUKONb, (eHos, (opMalbIerua, aneTajibIerus, ameToH, MypaBbHHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CTEApUHOBAs, OJIEMHOBAs, MAJbMUTHHOBAs KHUCIOTbI, TJIMIMH,
aJlaHWH, MAJIbTO3a, (PPYKTO3a, aHIJIMH, JTUBHUHUJ, U30TIPEH, XJIOPOIPEH, CTUPOJI U JIpyTHUE);
c(OPMHUPOBAHHOCTH YMEHUS OTPEACIATh BHJl XUMUYECKON CBSA3H B OPTaHMUECKUX COCTUHEHHSIX
(KoBajIeHTHasl U MOHHAS CBS3b, G- U M-CBSA3b, BOJOPOHAS CBS3b);
c(OPMHUPOBAHHOCTh YMEHHS NMPUMEHATH TOJ0KEHUS TEOPUU CTPOSHUS OPTaHUYECKUX BEIECTB
A. M. bytnepoBa /it 00bsICHEHUS 3aBUCUMOCTH CBOMCTB BEIIIECTB OT MX COCTaBa U CTPOCHUS,
c(OpPMHUPOBAHHOCTh YMEHHH XapaKTepU30BaTh COCTaB, CTPOCHUE, (PU3MUECKHE M XMMUYECKHE
CBOMCTBA TUIHMYHBIX IPEICTaBUTENICH Pa3IMUHbIX KJIACCOB OPraHUYECKUX BEILECTB: AJIKAHOB,
LUKJIOAJIKAHOB, AJIKCHOB, AQJIKaJIM€HOB, AJIKMHOB, ApOMAaTUYECKUX YIJIEBOJOPOJOB, CIUPTOB,
albJIETUJI0OB, KETOHOB, KapOOHOBBIX KHCIOT, MpPOCTBIX M CIOXKHBIX 3(QHUPOB, KHUPOB,
HUTPOCOEIMHEHUI 1 aMUHOB, aMMHOKHCIIOT, OEJIKOB, YIJIEBOJOB (MOHO-, M- U MOJMCaXapuI0B),
WUIIOCTPUPOBATh TEHETHYECKYI0 CBSI3b MEXKIY HHUMU YpPaBHEHHMSIMH COOTBETCTBYIOIIMX
XMUMHMUYECKUX PEaKLUi ¢ UCTIOJIb30BaHUEM CTPYKTYPHBIX (popMyt;
c(OpMUPOBAHHOCTh YMEHUS MOATBEPXKAAaTh Ha KOHKPETHBIX MPUMEPAX XapaKTep 3aBUCUMOCTU
pEaKMOHHON CHOCOOHOCTH OpPraHMYECKUX COEIUHEHHUH OT KPAaTHOCTHM M THUIA KOBAJEHTHOMU
CBSI3M (G- U M-CBSI3U), B3AMMHOTO BJIMSIHUS @TOMOB M TPYII aTOMOB B MOJIEKYJIaX;
c(OpPMUPOBAHHOCTh YMEHHUSI XapaKTepU30BAaTh HCTOYHHMKHU YIIIEBOJOPOJHOIO ChIpbs (HE(DTH,
MIPUPOJHBIN Ta3, yrolib), CIOCOOBI €ro MepepadoTKU U MPaKTHYECKOe MPUMEHEHHE MPOAYKTOB
nepepaboTKH;
c(OpMUPOBAHHOCTH BIIAJCHUS CUCTEMON 3HAHHUI O €CTECTBEHHO-HAyYHBIX METOAAX MMO3HAHUS —
HaOJI0ICHUH, U3MEPEHNUH, MOIETTUPOBAHUH, SKCIIEPUMEHTE (PEaTbHOM U MBICICHHOM) U YMEHUS
MPUMEHSTH 3TH 3HAHUS;
c(OpMHUPOBAHHOCTh YMEHUSI IPUMEHSTh OCHOBHBIE OINEPAIMH MBICIUTEIbHON AEITEIbHOCTH —
aHaJIM3 W CHHTE3, CpaBHEHHE, OOOOIIeHHe, CHCTEMAaTU3allhi0, BBISIBICHUE MPUYMHHO-
CJIEJICTBEHHBIX CBSI3€d — JIJIs1 U3yYEHHSI CBOMCTB BEUIECTB U XUMUYECKHUX PEaKIIMIA;
cOpPMUPOBAHHOCTh YMEHUM: BBISBISITH B3aUMOCBSI3b XMMHUYECKUX 3HAHUW C TOHSTUAMU H
MPEJICTABICHUSIMU  JIPYTMX €CTECTBEHHO-HAYYHBIX MPEAMETOB [uid OoJjiee OCO3HAHHOIO
MMOHUMAaHMS CYIIHOCTH MaTepHaIbHOTO €JMHCTBA MHpPA, UCIOJB30BaTh CHUCTEMHbIC 3HAHHS IO
OpraHMYECKON XUMUU IJisi OOBSCHEHHS U MPOTHO3UPOBAHUS SBJICHUM, UMEIOLIUX €CTECTBEHHO-
Hay4qHYIO IPUPOLY;
c(OpPMUPOBAHHOCTh YMEHHI: MPOBOJUTH PACUETHI MO XMUMHYECKUM (OpMylaM M YpaBHEHUSM
XMMHUYECKUX PEaKIHi C HCIOJIb30BaHUEeM (U3MUYECKUX BEJIWYUH (Macca, 00BEM Trazos,
KOJIMYECTBO BEUIECTBA), XapaKTEPU3YIOIIUX BEUIECTBA C KOJIMUYECTBEHHON CTOPOHBI: PACUYETHI 10
HAXO0XJICHUIO XUMUYECKOW (OpMyJsIbl BEIIECTBA 10 U3BECTHBIM MACCOBBIM JOJISIM XMMHUYECKUX
AJIEMEHTOB, MMPOJAYKTaM CTOPaHHUs, TUIOTHOCTHU I'a3000pa3HbIX BEIIECTB;
chOpMUPOBAHHOCTh YMEHMIA: MPOTHO3UPOBATH, AHAIM3UPOBATH M OICHUBATh C TO3ULUN
9KOJIOTUYECKON 0€30MacHOCTH MOCHEACTBUS OBITOBOM U IMPOU3BOACTBEHHON JEATENbHOCTU
YeJoBeKa, CBS3aHHOM ¢ mepepabOTKOM BEIIeCTB, HCHOJIb30BATh IOJTYYEHHBbIE 3HAHUSA JUIS
MPUHATHUS TPAMOTHBIX PElIeHUI MPo0sieM B CUTYyallUsAX, CBA3aHHBIX C XUMHUEH;
C(OPMHUPOBAHHOCTh YMEHHUH: CAMOCTOSITENIbHO IUIAHUPOBATh M MPOBOJAUTH XUMHUYECKUH
HKCIEPUMEHT (IOTy4YeHHE U U3yueHHE CBOMCTB OPraHMYECKHUX BEILECTB, KAUECTBEHHBIE PEAKIINU
YIJI€BOJOPOAOB PA3IMYHBIX KIACCOB M KHCIOPOACOJEPKAIIUX OPraHUYECKUX BEIIECTB,
pElIeHHE OHKCHEPUMEHTAJbHBIX 33Jad [0 pPAclO3HABAHMIO OPraHWYeCKUX BELIECTB) C
coOioieHeM MpaBuwil  Oe30macHOro  oOpalleHHss C  BellecTBaMHM U JJAOOPaTOPHBIM
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oOopynoBanuem, (HOpMyIHpPOBaTh IIeNb HMCCIECJOBAHUS, IMPEJICTABIATh B PA3NIUYHON (hopme
pe3yJbTaThl SKCIIEPUMEHTA, aHAIIM3UPOBATH U OLIECHUBATh UX JIOCTOBEPHOCTD;
c(OPMHUPOBAHHOCTH YMEHHIA:

coONoaTh MpaBWia HKOJOTHYECKH IIeJIecCOO0pa3HOro TOBEACHUST B OBITY M TPYJIOBOM
JESITEIbHOCTH B ILEJIAX COXPAHEHHUS CBOEr0 3[0pPOBbs, OKPY)KAlOIIEeW HPUPOJHON cpelpl U
JOCTUXKEHUS €€ YCTOMYMBOIO Pa3BUTHUS;

OCO3HABAaTh OIACHOCTb TOKCHUYECKOIO JEWCTBUS Ha JKUBbIE OPraHU3Mbl OINpPEACTEHHBIX
OPraHM4YeCKHUX BEIIECTB, MOHUMas cMbich noka3arens [TJIK;

aHAJIM3UPOBATh LIE€JIECO00Pa3HOCTh NPUMEHEHHUSI OPraHUYECKUX BEILECTB B MPOMBIIIIEHHOCTU U
B OBITY C TOYKH 3PEHHS COOTHOIIICHUS PUCK-TIONb3a;

chOpMUPOBAHHOCTh YMEHMI: OCYIIECTBISATH IEJICHANPABICHHBIA TOUCK XUMHUYECKOU
nH(popMalMK B pa3jMYHBIX MCTOYHMKAX (HayyHas U ydeOHO-Hay4yHasl JUTepaTypa, CpelCcTBa
MaccoBoil uH(popMauuu, MHTepHET U Apyrue), KPpUTHUECKH aHAIU3UPOBATH XUMUYECKYIO
nHpopmalrio, nepepadarbiBaTh €€ U UCIOJb30BaTh B COOTBETCTBUM C MOCTaBICHHON y4eOHOM
3a/1a4uen.

11 KJIACC

[IpenmeTHbIe pe3yabTaThl OCBOCHUSI Kypca «O01as 1 HeopraHu4eckasi XUMUs O0TPaXKaroT:
c(OpPMUPOBAHHOCTh MPEACTABIECHUN: O MaTEepPUAIBLHOM €IMHCTBE MHpA, 3aKOHOMEPHOCTSIX U
MM03HABAEMOCTH SIBJICHUI MPHUPOBI, O MECTE U 3HAUYEHUU XUMHUHU B CUCTEME €CTECTBEHHBIX HayK
u e€ poiau B OOECIEYCHHH YCTOWYMBOTO Pa3BUTHS, B PEIICHUH MPOOJIEM 3KOJIOTHUYECKOM,
SHEPreTUYecKOd W TMHUIIEeBOW 0e30MacHOCTH, B Pa3BUTHM MEIUIUHBI, CO3AaHUU HOBBIX
MaTepualioB,  HOBBIX  HMCTOYHMKOB  DBHEPruM, B  OOECHEYEHMH  PALUOHAIBHOIO
IIPUPOJIOTIOIIL30BaHUA, B POPMUPOBAHUN MUPOBO33PEHUS U OOLIEH KYJIbTYphl YEJIOBEKA, a TAKXKE
9KOJIOTUYECKU OOO0CHOBAHHOTO OTHOILEHHSI K CBOEMY 370POBBIO U IPUPOTHON CPEAE;

BIIQJICHAE CHCTEMOM XMMHUYECKMX 3HAHMM, KOTOpas BKJIIOYAET: OCHOBOIOJATAIOIINE MTOHATHSI —
XUMHYECKHI JJIEMEHT, aToM, SIp0 aToMa, M30TOIIbI, 3JIEKTPOHHAs 000J0ovYka aroma, S-, p-, d-
aTOMHBbIE OPOMTAJIM, OCHOBHOE M BO30YXIEHHOE COCTOSIHMSA aToma, T'MOpUAN3aLUs aTOMHBIX
opburanel, MOH, MOJIEKYJa, BaJEHTHOCTb, 3JIEKTPOOTPULATEIBHOCTb, CTENEHb OKHCICHMS,
XUMUYecKass CBS3b (KOBAJIEGHTHAs, MOHHAsA, METAJUIMYECKas, BOJOPOJIHAs), KpPHCTaLIMYecKas
peleTKa, XMMHUYECKasl PEaKLusi, pacTBOP, DJIEKTPOJIUTHI, HEIJIEKTPOJUTHI, dJICKTPOIUTHYECKAS
JUCCOLMALMs, CTEIEHb NUCCOLMALK, BOJOPOIHBINA IOKA3aTeNb, OKACIUTEIb, BOCCTAHOBUTEIID,
TEIIOBOW 3(P(eKT XuMUYeCKOll peakuuu, CKOPOCTb XHMHUYECKOM peakiUM, XUMHUYECKOe
paBHOBECHE; TEOPUHM U 3aKOHBI (TEOPHs SJIEKTPOIMTUYECKOH IUCCOLMALMHU, MEePUOANYECKUN
3akoH JI.WI. MenneneeBa, 3akOH COXpaHEHUS MAacChl BEIIECTB, 3aKOH COXPAHEHHA U
IIPEBPALLEHUS SJHEPTUU IIPU XMMUYECKUX PEAKIMSIX, 3aKOH IIOCTOSIHCTBA COCTaBa BEILIECTB, 3aKOH
JEUCTBYIOLIUX Macc), 3aKOHOMEPHOCTH, CHMBOJIMYECKUH $3BIK XHMHUH, MHPOBO33PEHUECKUE
3HAHMUS, JIe)KAIIUe B OCHOBE IMOHMMAHUS NPUYNHHOCTH M CUCTEMHOCTH XMMMUYECKUX SIBICHUM;
COBPEMEHHBIE IPEICTABICHUS O CTPOCHMM BEIECTBA HAa ATOMHOM, MOHHO-MOJIEKYJISPHOM U
HAJMOJIEKYJISIDHOM  YpPOBHSX; IPEACTaBIEHUS O MEXaHM3Max XHMMMUYECKHX peaklui,
TEPMOJMHAMUYECKUX M KHHETUYECKHUX 3aKOHOMEPHOCTSX HMX NPOTEKaHUS, O XUMHUYECKOM
paBHOBECUH, PacTBOpax M JHUCIEPCHBIX cHcTeMaX; (PaKTOJIOTHYECKHE CBEAEHUS O CBOMCTBAX,
cocTaBe, MOJYYeHUH M Oe301acHOM HCIIOJIb30BAaHMM BAXKHEUIIMX HEOPraHUYECKUX BEIIECTB B
OBITY M NPAKTUYECKOM NEATETBbHOCTH 4YeJOBEKa, OOIIMX HAayYHBIX NMPHHIMIIAX XUMHUYECKOTO
IIPOU3BOJICTBA;
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c(hOPMHUPOBAHHOCTh YMEHUI: BBISBISTh XapaKTEPHBIC MPHU3HAKK MOHATHHA, YCTaHABIMBATh MX
B3aMMOCBSI3b, HCIIOJIB30BAaTh COOTBETCTBYIOLIME TOHATHUS TPU OMHCAHUU HEOPraHUYECKUX
BEILECTB U UX IIPEBPALLCHUN;
c(hOPMHUPOBAHHOCTh YMEHHSI MCIIOJIB30BATh XUMHYCCKYIO CHMBOJIMKY JJIsi COCTABIECHUST (POPMYIT
BEIIECTB M YPAaBHEHUH XMMUYECKHUX peakuui, cucremarnueckyro Homenknatypy (IUPAC) u
TPUBHAJIbHBIC HA3BaHUS OT/ICJIbHBIX BEIIECTB;
c(OPMHUPOBAHHOCTh YMEHHUS ONPEICNIATh BAJICHTHOCTh W CTEICHb OKHCICHUS XUMHUYECKUX
AJIEMEHTOB B COCAMHEHUSX, BHUJI XMMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAS, METaJUIMYecKas,
BOJIOPOJIHAS ), TUIT KPUCTAITMYECKON PEIIETKN KOHKPETHOTO BEIIECTBA;
c(OPMHUPOBAHHOCTh YMCHHSI OOBSICHATH 3aBUCHMOCTh CBOWMCTB BEIIECTB OT BUJA XHUMHYCCKON
CBSI3M M THUIA KPUCTALIUYECKOW PEmIETKHA, OOMEHHBI W JOHOPHO-AaKIENTOPHBIH MEXaHU3MbI
00pa3zoBaHus KOBAJEHTHOU CBSI3H,
c(OpMHUPOBAHHOCTh YMEHHI: KiIacCU(PUIIMPOBATh: HEOPTaHMYECKHE BEIECTBA IO HUX COCTaBYy,
XUMUYECKHE PEaKIMK 0 Pa3IMYHbIM MpH3HAaKaM (YUCIYy U COCTaBY PEarupyrolIuX BEIIECTB,
TerioBoMy 3 eKTy peakiuu, U3MEHEHUIO CTETEeHEH OKHCICHHUS AJIEeMEHTOB, O0OpaTHMMOCTH,
YY9aCTHIO KaTaliu3aTopa W JAPYTUe); CaMOCTOSITEIIbHO BBIOMpATh OCHOBAHHS W KPUTCPUH TSI
KJIacCu(PUKaAIMU U3y4aeMbIX BEIIECTB M XUMHYECKUX PEAKITU;
chopMUPOBAHHOCTh YMEHUSI PaCKphIBaTh CMBICH Tiepuoanueckoro 3akoHa JI. 1. MenneneeBa u
JIEMOHCTPHUPOBATH €T0 CHCTEMATH3UPYIONIYIO, OOBSICHUTEIBHYIO U MPOTHOCTUYECKYIO (DYHKITHH;
cOpMUPOBAHHOCTh YMEHHUM: XapaKTepu30BaTh 3JIEKTPOHHOE CTPOCHHE AaTOMOB U HOHOB
XUMUYECKUX JJIEMEHTOB TMEpBOTrO—4eTBEPTOro mepuonoB I[lepmonnueckorr cucremsl [I.M.
MenpeneeBa, UCMONb3ysSd MOHITHS «IHEPIETUUYECKUE YPOBHMY», «IHEPTETUUYECKUE TOTYyPOBHUY,
«S-, p-, d-aTroMHBIE OpOUTAIN», «OCHOBHOE W BO30YXKIEHHOE SHEPreTHYCCKHE COCTOSHHSI
aToMa»; OOBSICHATH 3aKOHOMEpPHOCTH HW3MEHEHHUS CBONCTB XUMHYECKHX OJJIEMEHTOB M HX
CcoeMHEeHMH 1o TiepuoaaM u rpynnaM Ilepuoauyeckoii cucrtemsl [. . MenaeneeBa, BaJeHTHbIE
BO3MOYHOCTH aTOMOB 3JIEMEHTOB Ha OCHOBE CTPOEHHSI UX 3JIEKTPOHHBIX 000JI0YEK;
chOpMUPOBAHHOCTh YMEHHI: XapakTepu3oBaTh (OMHUCHIBATH) OOIIME XUMHYECKHE CBOMCTBA
BEIIECTB Pa3IMYHBIX KJIACCOB, MOJATBEP)KJATh CYIIECTBOBAHHWE TE€HETHYECKOW CBSI3M MEXKIY
HEOPraHMYECKUMH BEIIECTBAMU C IOMOUIbI0 YPaBHEHUH COOTBETCTBYIOIIUX XHUMHYECKHX
peaKIuii;
chOpPMUPOBAHHOCTh yYMEHHUS PACKPBIBaTh CYIIHOCTh: OKHCIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakiuil MoCpeaCTBOM COCTaBIICHHS AJIEKTPOHHOIO OajaHca 3TUX peakivil; peakiuil HOHHOTO
oOMeHa MyTéM COCTaBIEHUS MX IOJHBIX M COKpPAlIEHHBIX HOHHBIX YPaBHEHWIi; pPEaKIHii
TUAPOJIN3A; PeakIuil KOMIUIeKcooOpa3oBaHus (Ha MpUMEpPE THIPOKCOKOMILJIEKCOB ILMHKA U
ATFOMUHHS);
chOpMUPOBAHHOCTh YMEHUSI OOBSICHATh 3aKOHOMEPHOCTH MPOTEKAHMSI XUMHUYECKUX PEAKIH C
y4€TOM HUX DHEPreTUYECKUX XapaKTEPUCTUK, XapaKTep H3MEHEHUS CKOPOCTH XUMHUYECKOU
pEeaKuu B 3aBUCHUMOCTH OT PA3JIMYHBIX (PAKTOPOB, a TAKXKE XapakTep CMEIICHHUs] XUMHUYECKOTO
paBHOBECHS MO/ BIUSHAEM BHENIHUX Bo3zaeiicTBuil (mpunuun Jle [latensbe);
cOpMUPOBAHHOCTh YMEHHSI XapaKTePU30BaTh XUMHUYECKHE PEaKIUH, JeXKallie B OCHOBE
MPOMBIIIJIEHHOTO TIONYYeHHs] CEepPHOW KHUCIOThI, aMMHaka, oOOIIHWe HaydHble MPUHIUIIBI
XUMHYECKUX TPOU3BOJACTB; IEIECO00PA3HOCTh TMPUMEHEHUS HEOPraHWYeCKHMX BEIIECTB B
MIPOMBIIIIJIEHHOCTH U B OBITY C TOYKHU 3PEHHSI COOTHOIIIEHUS PUCK-TIOJb3a;
c(hOpPMUPOBAHHOCTh BIAJCHHUSI CHUCTEMOW 3HAHWH O METOJaX HAYYHOTO TO3HAHHS SBICHUI
NpUPOABl — HAOMIOJEHHE, W3MEpPEeHUE, MOJICTUPOBAaHNE, OJKCIEPUMEHT (pealbHbIi U
MBICIICHHBII), UCMOJIB3YEMBIX B €CTECTBEHHBIX HAyKaX, YMEHHs MPUMEHSATh ITH 3HAHUS MPHU
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IKCIIEPUMEHTAILHOM UCCIICIOBAaHHH BEHIECTB M JUIsI OOBSCHEHUS XUMHYECKHX SIBICHUI,
HMMEIOIINX MECTO B MIPUPO/IE, MPAKTUUECKOM JACSITEIIbHOCTH YEJIOBEKA U B TOBCEIHEBHOM JKU3HU;
c(OPMUPOBAHHOCTh YMEHHS BBISBIISTH B3aUMOCBSI3b XHMHUYECKUX 3HAHUN C TMOHSATHUSMHU U
MPEJICTAaBICHUSIMU  JIDYTHX €CTECTBEHHO-HAYYHBIX TMPEAMETOB Ui OoJiee OCO3HAHHOTO
MMOHUMAaHMSI MAaTePUATILHOTO €AMHCTBA MUPA;

c(OPMHUPOBAHHOCTh YMEHHS TTPOBOJAUTH PACUYETHI: C UCTIOIH30BAHUEM TIOHITHIA «MaccoBasi JIOJIs
BEILIECTBA B PAaCTBOPE» U «MOJISIpHAs KOHIICHTPALMs»; MAcChl BELIECTBA WM 00bEMA rasza 1o
M3BECTHOMY KOJIMYECTBY BEIIECTBA, MAcce WJIU O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKITUU
BEILIECTB; TEIIOBOTO 3 deKTa peakinu; 3HAUCHHs BOJIOPOIHOTO MOKa3aTessi paCTBOPOB KUCIOT
M IIeNoYell ¢ M3BECTHOM CTENEHBIO IHMCCOMMAIMU; Macchl (00bEMa, KOJIMYECTBA BEIECTBA)
MPOJIYKTa PEAKIIMH, €CJIU OJHO U3 UCXOJTHBIX BEIIECTB JIaHO B BHJIE PACTBOpPA C ONpPEACIEHHON
MaccoBOM J/10eil pacTBOPEHHOTO BEILIECTBA WM JaHO B H30bITKE (MMEET MpUMECH); J0JIU
BBIXO0/1a TTPOJIYKTA PEAKIINU; 00bEMHBIX OTHOIIIEHUH Ta30B;

chOpMUPOBAHHOCTh YMEHUW: CaMOCTOSITEIbHO IUIAHUPOBAaTh W TPOBOJTUTH XUMHUYECKUUN
AKCIIEPUMEHT (ITPOBEICHUE PEaKIIMii HOHHOTO OOMEHa, TIOITBEPKICHUE KaUeCTBEHHOTO COCTaBa
HEOPraHMYECKHUX BEIIECTB, OMPEICIICHUE CPEIbl PACTBOPOB BEIIECTB C MOMOIIBIO HHAUKATOPOB,
M3y4YeHUE BIMSIHUS Pa3IUYHBIX (AKTOPOB HA CKOPOCTh XUMHUYECKOW pEaKIMH, pelieHue
AKCIIEPUMEHTAIIBHBIX 3a7a4d 1o Temam «Metamibe» u «HemeTtamib») ¢ coOmoieHneM MpaBuil
0e3o0macHoOro oOpalieHusl ¢ BeulecTBaMH U JabOpaTOpHBIM 000pyAOBaHHEM, (OPMYIHPOBATH
1eTb HWCCIAEAOBAHUS, NPEACTABIATh B pa3udHONM (opMe pe3yabTaThl IKCIEPUMEHTA,
aHAJM3UPOBATH U OIICHUBATH UX JIOCTOBEPHOCTH;

chOpMUPOBAHHOCTh YMEHHUM: COOIIOJATh TpaBWjIa TOJIB30BAHUS XUMHUYECKOW TMOCYI0N U
nmabopaTopHbBIM 000pYy/IOBaHKUEM, OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMU
[0 BBINOJHEHHUIO Ja0OPAaTOPHBIX XHUMHYECKUX OIBITOB, SKOJOTMYECKU IIeIeCO00pa3HoOro
MOBEACHUA B OBITY M TPYIOBOM JEATEIBHOCTH B LENSIX COXPAHEHHUS CBOETO 3/I0POBBA,
OKpy)Karolel MNPUPOAHOM Cpelapl M JOCTHKEHUS €€ YCTOMYMBOIO pPa3BUTHA, OCO3HABATh
OTMACHOCTh TOKCHYECKOTO JEHCTBHSI Ha >KMBBIE OPraHU3Mbl OMPENCIIEHHBIX HEOPraHMYECKHUX
BEIIECTB, MOHUMAas cMbIca noka3arens [1JIK;

chOpPMUPOBAHHOCTh ~ YMEHHUH: OCYIIECTBIATH  LI€JICHANPABICHHBIA MOUCK  XUMHYECKOM
uHpopMalUKd B pa3IMYHBIX MCTOYHMKAX (HayyHas M y4eOHO-Hay4yHas JUTepaTypa, CpelcTBa
MaccoBoil uH(popmanuu, MHTepHET U Apyrue), KPUTHUYECKH aHAIM3UPOBATH XUMHYECKYIO
uHpopmalrio, nepepadarpiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C MOCTaBICHHON y4yeOHOU
3aJ1avuen.
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TEMATHUYECKOE IINIAHUPOBAHUE
10 KVIACC

KosmnuecTBo yacos DJIeKTPOHHbIE
Ne HaumeHoBaHue pa3ie/ioB U TeM (undgpossbie)
Konrpoabubie | IIpakTHyeckue
n/n NPorpamMmbl Bcero o0pa3oBaTe/bHbIE
padoTsbI padoThI
pecypcsl
Pa3nes 1. Teoperudyeckue 0CHOBbI OPraHU4eCKOi XUMHUH
[Ipenmer oprannueckoi xumuu. Teopust
1.1 CTPOEHHS OPraHNYECKUX coequHennii A. M 8 bubmmorexa [TOK
' P P T https://m.eds00.ru/d69df650
byrneposa
Hroro mo pazueny 8
Pasznesa 2. YriieBoaopoanbl
51 [IpenenvHbIE YrIIeBOAOPOIbI — aJKAHBI, 5 bubnuoreka [IOK
' LUAKJIOAIKAHBI https://m.edso0.ru/d69df650
99 HenpenenbHbie yriaeBoIOPOIbI: aJKEHBI, 14 1 bubnuoreka [IOK
' aJIKaJINCHBI, aJIKUHBI https://m.edsoo.ru/d69df650
bu6mmoreka [JOK
2.3 A 8
POMATHHCCKHE YIJICBOAOPOAEI (apeHb) https://m.eds00.ru/d69df650
54 [IpupoHbIE ICTOYHUKH YTJIEBOJIOPOJIOB U HX 4 bubnunoreka [JOK
' nepepaboTKa https://m.eds00.ru/d69df650
bubmuoreka [JOK
2.5 r 4 1
HIOTEHIPOISBOARBIC YIIEROAOPOAOR https://m.edso0.ru/d69df650
Hroro no pazneny 35
Pazpnen 3. Kuciiopoacoaep:xamnue oprann4ecKkue coeJuHEHNs
3.1 Cruptsl. DeHon 11 1 bubnuoreka [IOK
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https://m.edsoo.ru/d69df650

KapOoHumbHBIE COCTUHEHUS: lIbJICTUIBI U

bub6mmoreka [{OK
3.2 . Kap6 .C 21
KETOHBI ApPOOHOBBIC KUCJIOTBL JIOKHBIC https://m_edsoo_ru/d69df650
a¢upsl. XKups
bu6mmoreka [{OK
33 YraeBo | https://m.eds00.ru/d69df650
Hroro no pazneny 41
Pasnen 4. A3oTcoaep:kaiye opraHnyeckue coeMHeHUus
bubmmoreka [{OK
4.1 A LA .b 12
MITHBL AMIHOKHCIOTEL HEH https://m.eds00.ru/d69df650
Hroro mo pazgeny 12
Pasznea S. BoicokomMoJieKyJIsipHbIe COeUHEHUS
bu6mmoreka [IOK
5.1 BricokoMoIeKyIsIpHBbIE COSTMHECHUSI 6 httos://m.edsoo.ru/d69df650
Hroro mo pazgeny 6
OBIIEE KOJIMYECTBO YACOB I10 ITPOTPAMME 102
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11 KJIACC

N HaumenoBan | KosmuyecTBO 4acoB DJIeKTPOHHBbIE
" | wme pa3znesioB (undpoBbIe)
n/ Bcer | KoHTpouabH IIpakTHyeck
U TeM o0pa3oBaTejibHbIE
n 0 ble padoThl ue padboThl
NMPOrpaMmblI pecypcsl
Pasnen 1. TeopeTuyeckue 0CHOBbI XUMHU
Crpoenue
aToma.
[Tepnognueck
WM 3aKOH U
Mepuomteck bubmmoreka [{OK
1.1 P 9 https://m.edsoo.ru/2dd5
as cucreMa 24
XUMHYECKHAX
aneMeHToB /l.
n.
MenneneeBa
Crpoenue
bu6mmoreka [IOK
BEIIECTRA.
1.2 11 1 https://m.edsoo.ru/2dd5
Mmuoroo6pasu
724
€ BEIIECTB
N UMIIECKIe bu6moreka [IOK
1.3 19 1 3 https://m.edsoo.ru/2dd5
peakiumn 224
Hroro mo pazaeny 39
Pa3znen 2. Heoprannueckasi Xummusi
bu6mmoreka [JOK
2.1 Hemerasmibr 31 1 3 https://m.edsoo.ru/2dd5
724
bubmuoreka [JOK
2.2 Meraibt 23 1 2 https://m.edsoo.ru/2dd5
724
Utoro no pazneny 54

Pa3pen 3. Xumus u ;Ku3HbL

Metoasl
IMO3HAHUS B bu6mmoreka [JOK
3.1 XUMUH. 9 https://m.edsoo.ru/2dd5
XuMus u 724
JKU3Hb
Uroro no pazgeny 9
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OBLLEE
KOJIMYECTBO
YACOB I10
TIPOTPAMME

102
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YYEBHO-METOANYECKOE OBECIIEHEHUE OBPA30BATEJIBHOI'O
IMPOLECCA
OBA3ATEJIBHBIE YYEBHBIE MATEPHUAJIBI VIS YYEHUKA

» Xumus; yriayonennoe odydenue, 10 kimace/ Epemun B.B., Ky3smenko H.E., Tepenun
B.1. u np.; nox pepaxuueit Jlynuna B.B. O61iecTBo ¢ orpaHU4eHHON OTBETCTBEHHOCTbIO
«IPODAy; AkmonepHoe o6mectBo «M3narensctBo «lIpocBemenuer»

» Xumus; yrinyonennoe ooyuenue, 11 kmace/ Epemun B.B., Ky3smenko H.E., [Ipo3nos
A.A., u ap.; noxa penakuueit Jlynuna B.B. O0miecTBO ¢ orpaHMueHHON
OTBETCTBEHHOCTHIO «[PODAY»; AxkuronepHoe oomiectBo «M31aTenbcTBo
«IIpocsemenuey

METO/IUYECKHUE MATEPHUAJIBI 1JIS1 YUUTEJIA
https://edsoo.ru/metodicheskie-materialy/

HUDPPOBBIE OBPA3OBATEJIBHBIE PECYPCBHI U PECYPCbI CETHU
HUHTEPHET

https://resh.edu.ru/subject/29/10/
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JIucT BHECEHUS U U3MECHECHUN

Hara Buecenus: | ConeprkaHue PexBu3uThI ITonnuce nuua,
M3MEHEHUH JIOKYMEHTa BHECHIETO
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