PacemoTpero Cornacopano YTBepHKIeHO
pykoBoautens MO 3aMecTHTeNb aupektopa  JupexTep MBOY KCIII Ne3

— % Bakuna D.J. mo YP g Taumesa JIX.
npoToKon Ned P/~ TopneesaJLA. npuxaz Ne 442/24

OT «29» aBrycta2024 r. o1 «29» aBrycta 2024 1. or «29»asrycra 2024 .

PABOYAS [IPOTPAMMA
(ID 5594459)

yueOHOro npeamMera
«XuMHus, Yraydunennslii ypoBeHb»
ans obyyaiomuxes 10 —11 knaccos
MYyHHIHNATEHOTO 6101KeTHOro 061e0dpasoBaTebHOT0 YYPEKICHHS
«Kyxnmopcekas cpeiHas mkona Ne3y
Kykmopckoro Mynuuunanssoro paifona Pecydauxn Taraperan
Ha 2024-2024 yueOHblii rog

Paspabotana
Xaitnaposa JLA., yudTens XUMHH
BHICLICH KBATH(HKAIHOHHON KaTErOpHH

Kykmop, 2024



HOACHUTEJIBHAA 3AIINCKA

Pabouast mporpamMma mo XMMHH Ha ypOBHE CpeqHero oodiiero obpa3zoBaHusi pazpaborana
Ha ocHoBe DenepanpHoro 3akoHa oT 29.12.2012 Ne 273-@3 «O6 obpasoBanuu B Poccuiickoii
@enepanumn», TpeOOBaHWH K pe3ylbTaTaM OCBOEHHs (eaepalbHONW  00pazoBaTEIbHOMN
nporpaMmbl cpeanero oobmero o6pazoBanusa(P@OIl COO), npeacraBineHHbIX B DenepanbHOM
rocygapctBeHHOM oOpazoBarenbHoM cTangapte COO, c¢ yuérom KoHuenuuu mnpemnopaBaHus
yueOHOro mpeaMera «XWMHS» B 00pa3oBaTelbHbIX opraHuzanusx Poccuiickorr denepanmm,
peann3yoIX 0CHOBHBIE 00pa30BaTEIbHBIE POTPAMMEBI, U OCHOBHBIX IMOJIOKEHUH «CTpaTteruu
pasButus BocnuTaHusi B Poccuiickoit @enepanuu Ha nepuon ao 2025 roga» (Pacnopsokenue
[IpaButenbcrBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUsT Ha YpOBHE YIIyOJIEHHOTO W3YyYeHHs] 3aHUMAeT BaXXHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4yHOTO oOOpa3oBanus ydamuxcs 10-11 xmaccoB. UM3yuenme mnpenmera,
peasinzyemoe B YCIOBHUAX AU PepeHIupOBaHHOTO, NPOQUIBHOIO OO0Yy4YeHHs, TPU3BAHO
obecnieunTh 0O0IIe00pa30BATEIbHYI0 M OOIIEKYIBTYPHYIO MOJITOTOBKY BBITYCKHMKOB IIKOJBI,
HEOOXOUMYIO JIISl afanTalii UX K OBICTPO MEHSIOIIUMCSI YCIOBHUSIM JKH3HH B COIIMyME, a
TaKkKe JUIsl MPOJOJDKEHHs OOydeHuss B OpraHuzalusax IpodeccnoHalbHOTO 00pa3oBaHUs, B
KOTOPBIX XUMHUS SIBIISIETCS] OJTHOUM M3 MMPHOPUTETHBIX TUCIIHILINH.

B mnporpamMe mo XWMUM Ha3zHAuYECHHE TpeaAMeTa «XHUMHUS» TOIydaeT MOJPOOHYIO
WHTEPIPETAMI0O B COOTBETCTBUHM € OCHOBomojararomumu nosoxenusmu ProC COO o
B3aMOOOYCIIOBJICHHOCTH IIEJICH, COJIEPIKaHMSs, PE3yIbTaTOB 0OydeHHs U TpeOOBaHUN K YPOBHIO
MOJITOTOBKH  BBITYCKHUKOB. CBHIETEIHCTBOM TOMY SIBIISTFOTCSI CIIEYIOIIME BBITIOJTHICMEBIE
POrpamMMOi 10 XUMHH (PYHKIIHU:

e  UHPOPMALMOHHO-METOJUYECKAs, peaau3alus KOTOpod oOecreunBaeT IOJIy4eHHUE
IPEJCTAaBICHUS O LENAX, COJEepKaHUM, oOmeld crpareruu oOy4eHus, BOCOIUTAHUS U Pa3BUTHUSA
oOyyaromuxcs CpeAcTBaMu IpeaAMeTa, U3y4aeMoro B paMKax KOHKPETHOTO MpouIs;

®  OpraHM3allMOHHO-IUIAHUPYIONIAs, KOTOpas MpeAyCMaTpUBaeT OIpeesIeHHe: MPUHIUIIOB
CTPYKTYPUPOBaHUS U MOCIEI0BATEIBHOCTH U3Y4EHUS y4eOHOro MaTrepuasa, KOJIMYECTBEHHbIX U
Ka4eCTBEHHBIX €ro XapaKTEpUCTHUK; MOAXOAOB K (HOPMUPOBAHHIO COJEPKATEIbHON OCHOBBI
KOHTpOJII M OLIEHKM 00pa30BaTeNbHBIX IOCTHKEHUH OOYy4aroluXcsi B paMKax HTOTOBOM
aTTecTaluu B GOopMe €MHOIO rOCyJapCTBEHHOI'O 3K3aMEHa 110 XUMUHU.

IIporpamma [yt yriryOE€HHOTO U3Y4EHUS] XUMHHU:

e  YCTaHaBIMBACT MHBApPUAHTHOE IPEIMETHOE COJep)KaHue, 00sS3aTeNIbHOE sl U3yUeHHs B
paMKax OTIeNbHBIX MpoduiIeH, NperycMaTpUBaeT paclpesieleHue U CTPYKTYPUPOBAaHUE €ro MO
KJIaccaM, OCHOBHBIM COJIepKaTeIbHbIM JIMHUSIM/pa3/ienaM Kypca;

e 1aéT NMPUMEpPHOE paclpejielieHue Y4eOHOro BPEMEHH, PEKOMEHyeMOTro JUlsl M3y4eHHs
OTJIEJIbHBIX TEM;

e QpeasaraeT MPUMEPHYIO MOCIEA0BATENbHOCTh 3yUEHHs yUeOHOTO MaTepualla ¢ y4éTom
JIOTMKH ITOCTPOEHUS Kypca, BHYTPUIIPEMETHBIX U MEXIIPEIMETHBIX CBSI3EH;

e 1aéT METOAMYECKYI0 HHTEpHpeTalyio Leled U 3a7ad  M3y4eHus [peaMeTra Ha
yriIyOJ€HHOM YpPOBHE C YYETOM COBPEMEHHBIX IPUOPUTETOB B CUCTEME CpEIHEro oOIero
o0Opa3oBaHus, COJEPKATEIbHON XapaKTEPUCTUKU IUIAHUPYEMBIX pPE3YyJIbTaTOB OCBOEHUS
OCHOBHOM 00pa30BaTeNIbHONW MpOTrpamMMbl CpeAHEro oouiero o0pa3oBaHUs (JIUYHOCTHBIX,
MeTanpeIMEeTHbIX, IPEIMETHBIX), a TAKXKE ¢ YUETOM OCHOBHBIX BHJIOB y4eOHO-TI03HABATEIbHBIX
JeWCTBUI 00ydaroIIerocs o OCBOGHUIO COAEPKaHMs ITPeIMETa.

I[lo BceM Ha3BaHHBIM TO3MLUSAM B HpOorpaMMe IO XUMHHM HpPeIycMOTpeHa
IIPEEMCTBEHHOCTh C OOy4e€HHEM XHMHUU Ha YpPOBHE OCHOBHOrO o0miero oOpas3oBaHus. 3a
npefenamMu  yCTAaHOBJICHHOM TMporpaMMoi 1O XUMHUHM  0O0s3aTeNbHONW  (MHBapUaHTHOM)
COCTaBJISIONIEH cofiepKaHusl yueOHOTO mpeaMeTa « XUMUsD OCTaéTCsl BOBMOKHOCTh BIOOpa €ro
BapHAaTUBHON COCTAaBJIAIONIEH, KOTOpasi JOJKHA ONPENEINATHCS B COOTBETCTBUU C HAIPaBICHUEM
KOHKPETHOTO Mpo¢uiist 00ydeHusl.



B cootBerctBuM ¢ koHuenTyaidbHbIMU mojoxeHusmMu DPI'OC COO o HazHayeHUU
peaMeToB 6a30BOro U yriyOiIEHHOTO YpoBHEH B cucteMe audQepeHInpoBaHHOTO 00y4deHHs Ha
YpPOBHE cpeaHero oOrmiero o0pa3oBaHus XUMHS Ha YPOBHE YIIIYyOJEHHOTO M3YYEHHUS HAlpaBiICH
Ha peaju3alui0 IPEEMCTBEHHOCTH C MOCIEAYIOUIUM 3TallOM IOJIYYE€HHUS XHMHUYECKOIO
oOpa3oBaHus B paMKax HW3YyYCHHs CHEUHATBHBIX E€CTECTBEHHO-HAYyYHBIX M XUMHUYECKUX
JUCLMIUIMH B By3aX U OpraHU3alUsax CpeHero npodeccuoHanbHOTO 0Opa3oBanus. B aToil cBs3u
U3y4YeHUE TIpeaAMeTa «XUMUS» OpPUEHTUPOBAHO NPEUMYIIECTBEHHO Ha pACIIUPEHUE U
yIIyOJieHHE TEOPETHYECKOM W TMPAKTHYECKOW IMOATOTOBKM OOYYaromUXCsi, BHIOpPAaBIIUX
onpeaenéHHblIi Npoguiib 00y4eHUsl, B TOM YHCIIE C MEPCHEKTUBOM MOCIENYIOMIEro MOIy4eHUs
XHMUYECKOTO 00pa30BaHusl B OpraHu3anusix npodeccuonansHoro obpaszoBanus. Hapsay ¢ atum,
B cBere TpeboBanmii ®I'OC COO k IUTaHHPYEMBIM pe3ylibTaTaM OCBOCHUS (eaepaibHON
00pa30BaTeNIbHON MpOrpaMMbl CpPEeJHEro OOIIero 0O0pa3oBaHUs M3ydeHHUE MpeaMeTa «XUMUs»
OPUEHTHPOBAHO TAK)KE HA PELIEHUE 337a4 BOCIUTAHUS U COLIMATIBLHOTO Pa3BUTHS 00ydaroImxcs,
Ha (OPMHUPOBAHUE Yy HUX OOIIEUHTEINIEKTYaIbHBIX YMEHUN, YMEHUN pallMOHAIU3AINH Y4€OHOTO
Tpyna W  OOOOMmMIEHHBIX CMOCOOOB  JEATENBHOCTH, UMEIONIUX  MEXKIUCIUILUIMHAPHBIN,
HAJIMPEIMETHBIN XapaKkTep.

CocraBnsromiuMu  nipeiMeTa «XUMHS» Ha YPOBHE YIIIyOJIEHHOTO M3Y4YEHHUs SIBISIOTCS
yriyonéHubie Kypchl — «Opranudeckas xumus» U «OOmas u Heopranudeckas xumus». [Ipu
OTIpeJIeNIeHUU TOJX0J0B K OTOOPY M CTPYKTYpHOUN OpraHu3aluy COAEp)KaHHs ITUX KypCOB B
MporpaMMe Mo XMMHH 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o pazmmuusx 6a30BOro u
yrayOnE€HHOTO YpOBHEN U3yUEHHS MPEeaMeETa.

OcHoBy conepkanusi KypcoB «Opranudeckas xumus» u «OOmas u HeopraHudeckas
XUMHUSD» COCTABIISIET COBOKYIMHOCTh NMPEAMETHBIX 3HAHUM M YMEHHM, OTHOCAIIUXCA K 6a30BOMY
YPOBHIO M3y4€HHUsS MpeaMeTa. JTa CUCTeMa 3HaHUM MOJIydaeT OMpEeNeIEHHOE TEOpEeTUUYECKOe
JIOTIOJTHEHHWE,  [O3BOJISIIOIIEE  OCO3HAHHO  OCBOUTH  CYHIECTBEHHO  OOJbIIMH  00BEM
(dakTosornueckoro mMatepuana. Tak, Ha yriyOJ€éHHOM ypOBHE M3ydeHHUs NpeameTa obecrieueHa
BO3MOXHOCTh 3HAYUTEIILHOTO YBEIMYEHUs O00bEMa 3HAHUW O XUMHUYECKHX OJJIEMEHTax H
CBOMCTBaxX UX COCAMHEHUN HAa OCHOBE PACUIMPEHUS U YriyOneHHs MpPEeACTaBICHUN O CTPOECHUU
BEIIECTBA, XUMUYECKOMN CBSI3U U 3aKOHOMEPHOCTSIX MPOTEKaHUS PeakKilfii, paccCMaTpuBaeMbIX C
TOYKH 3PEHUSI XUMUUYECKOW KHHETUKU U TePMOJAUHAMUKHU. VI3ydeHre nepuoauieckoro 3akoHa u
[leproguueckold  CHCTEMBl  XUMHUYECKHX  JJIEMEHTOB  0a3upyeTcsi Ha  COBPEMEHHBIX
KBaHTOBOMEXaHUYECKUX MPEACTABICHUSIX O CTPOCHUHU aToMa. XUMHUYECKasl CBSI3b OOBIACHSAETCS C
TOYKHM 3PEHHUS] SHEPreTHYEeCKUX W3MEHEHMH Npu e€ oO0pa3oBaHMU U pa3pyLUICHUH, a TaKkKe C
TOYKM 3pEHUs MeXaHU3MOB e€ oOpa3oBaHus. V3ydeHue THUNOB peakuuil JOTOJIHSAETCS
(dbopMupoBaHHEM MpeACTaBICHUN 00 IEKTPOXUMUYECKUX MPOIECCaX U IJIEKTPOIU3E PACIIIIaBOB
U pacTBOpPOB BelIeCTB. B Kkypce opraHmdeckod XUMHUHU TPU PACCMOTPEHHH PEaKIIMOHHOU
CIIOCOOHOCTH COeMHEHUH yaemnseTcss oco0oe BHUMaHUE BOMpocaM 00 AJIEeKTpOHHBIX 3 dekTax,
0 B3aUMHOM BIIMSIHUU aTOMOB B MOJICKYJIaX U MEXaHU3MaX PeaKIHid.

Oco0oe 3HaueHne UMEET TO, UYTO Ha COJEP)KAaHHME KYypCOB XMMHH YIIIyONEHHOTO YpPOBHS
W3YYeHHUs i1 KJIaccoB ompenenéHHoro mpoduis (TrIaBHBIM 00pa3oM Ha HX CTPYKTYpPY H
XapakTep IOTOJHEHHI K 00Iel crucTeMe MpeIMETHBIX 3HAHUI) OKA3bIBAIOT BIMSHHE CMEXHbBIC
npeametsl. Tak, Hampumep, B COJEpXKaHUU MpeAMeTa s KIacCOB XHMHUKO-(U3NYECKOTO
npo¢uis Gobioe 3HaYeHHE OyAyT MMETh JIEMEHThl y4eOHOro Marepuana Mo oome XumMum.
[Ipy u3yueHun mnpeaMeTa B JaHHOM Cilydae akLEHT OyAeT cjaenaH Ha OOIIHOCTb METOJIOB
MO03HaHHUs, OOIIHOCTh 3aKOHOB M TE€OPUH B XUMHH M B (PU3UKE: aTOMHO-MOJIEKYJISIpHAs TEOPHs
(MonekynsipHas TeopHsst B (U3UKE), 3aKOHBl COXPAHEHUS MacChl W DSHEPrUM, 3aKOHbI
TEPMOIMHAMUKH, 3JIEKTPOJIN3a, IPEACTABIECHUS O CTPOSHUH BEILECTB U APYrOE€.

B 10 e BpeMs B cofiepyKaHUM MpeaMeTa s KIIACCOB XMMMKO-OHOIOTHYECKOTO PO uIs
00BN yeNbHBIN Bec OyJeT MMeTh opraHuyeckas Xumus. B aTom ciydae mpegocTaBisercs
BO3MOJKHOCTh JJIs1 O0siee 00CTOATENBHOTO paCCMOTPEHHSI XUMUYECKOM OpraHu3aluy KIETKH Kak
OMOJIOTUYECKON CHCTEMBI, B COCTaB KOTOPOW BXOJAT, K IpHUMEpPY, TaKUe CTPYKTYpHbIE
KOMIIOHEHTHI, KaK JIMMHJIbI, OCJIKH, YIIeBOJbl, HYKJIEHMHOBbIE KUCIOTHI W apyrue. Ilpum stom
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3HAHUS O COCTaBE U CBOMCTBAaX IPEICTABUTEIEH OCHOBHBIX KJIACCOB OPraHUYECKHX BELLECTB
CITy’KaT OCHOBOM U1 N3yYSHHS CYLTHOCTH MPOLECCOB (POTOCUHTE3A, IbIXaHUS, UIIICBAPEHHSL.

B muane ¢opMupoBaHUS OCHOB HAy4YHOTO MHPOBO33PEHHUS, OCBOCHHUS OOLICHAYYHBIX
METO/IOB [T0O3HAHUS U ONbITA IPAKTUUECKOIO IPUMEHEHHS HAYYHbIX 3HAHUI U3ydEHUE IIpeIMeTa
«XuMHs» Ha YriyOJXEHHOM YpPOBHE OCHOBAHO HA MEXKIIPEIMETHBIX CBA3SX C y4eOHBIMU
IpeaMeTaMu, BXOISIIMMHU B COCTaB MPEIMETHBIX oOnactel «EcTecTBeHHO-HayYHbIE TPEMETHI»,
«MaremaTka 1 HHpopMaTHKa» U «Pycckuil S3bIK U JIUTEpaTypay.

[Ipu m3yuennn ydebHOTO mpenMeTa «XHUMHUSD» Ha YIIyOJIEHHOM ypOBHE TaKkKe, Kak Ha
YpOBHE OCHOBHOTO U cpefHero ooOmero oOpazoBanus (Ha 0a30BOM ypOBHE), 3adauei
MIEPBOCTETIEHHON 3HAYMMOCTH SIBJSIETCS (OPMHPOBAHHE OCHOB HAyKH XMMHUHM Kak o0xacTu
COBPEMEHHOTO €CTECTBO3HAHMS, IPAKTUYECKOM MAEATEIbHOCTH UYElIOBEKa U OJHOIO U3
KOMIIOHEHTOB MHMPOBOW KyJIbTyphl. Perienue 3Toil 3agauu Ha yriiyOJ€HHOM ypOBHE H3Yy4YeHUs
IpeaMeTa IpearnoiaraeT peaan3alnio Takux Lese, Kak:

e  (opmupoBaHHE MPEJCTABICHUN: O MaTepUaIbHOM €JUHCTBE MHPA, 3aKOHOMEPHOCTSIX U
MT03HABAEMOCTH SIBJICHUM MPHUPOJbI, O MECTE XUMHUU B CHUCTEME €CTECTBEHHBIX HayK U €€
BeIyllell poiu B OOECeUeHUH YCTOWYMBOTO Pa3BUTHs YEJIOBEUECTBA: B PEIICHUM MpoOiieM
9KOJIOTMYECKOM, SHEPreTHYeCKON U MUIIEBOM 0€30MacHOCTH, B Pa3BUTUU MEIULMHBI, CO3/1aHUU
HOBBIX MAaTEpHUaJOB, HOBBIX HCTOYHUKOB OHHEPruHM, B OOECIEYEeHUH pPalMOHAIBHOTO
MIPUPO/IOIOJIL30BaHus, B GOPMUPOBAHUH MUPOBO33PEHUS U OOIIEH KyJIbTypbl UeJIOBEKa, a TAKKe
9KOJIOTMYECKH 000CHOBAHHOTO OTHOIIIEHHUS K CBOEMY 3/I0POBBIO U IIPUPOIHOM cpejie;

e OCBOCHHE CHCTEMBI 3HAHWH, JeXalMX B OCHOBE XHMHUYECKOW COCTAaBIISIONIEH
€CTECTBEHHO-HAYYHON KapTHHBI MHpa: PYHIAMEHTAJIbHBIX MOHATUH, 3aKOHOB U TEOPHUI XUMHH,
COBPEMEHHBIX IMPEICTaBICHUN O CTPOCHUHU BELIECTBa Ha Pa3HBIX YPOBHIX — aTOMHOM, MOHHO-
MOJIEKYJIIPHOM, HaIMOJIEKYJIIPHOM, O TEPMOJANHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTAX
MPOTEKAaHNUsSI XUMHYECKUX PEAKUUHA, O XMMHYECKOM DPaBHOBECUH, PAacTBOpaX M JUCIEPCHBIX
cUCTeMax, 00 O0IIMX HAYYHBIX MPUHIIMIAX XUMHUYECKOTO ITPOU3BOJICTBA;

e ¢opmupoBaHHEe Yy OOy4YaIOMIUXCS OCO3HAHHOTO IIOHUMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XMMHYECKHUX 3HAHUI ISl OOBSICHEHUS KJIIOYEBBIX HMJIEH M MpOOJIeM COBPEMEHHOM
XUMHH, A7 OOBSCHEHUS W TPOTHO3ZUPOBAHUS SBJICHHM, HMEIOIIUX E€CTECTBEHHO-HAYYHYIO
MPUPOAY; TPAMOTHOTO pelIeHUs IpoOieM, CBI3aHHBIX C XUMHEH, MPOrHO3UPOBAHMS, aHAIN3A U
OIICHKH C TO3MIIMM HKOJIOTUYECKON 0e30MacHOCTH MOCIEACTBHI OBITOBOM U MPOU3BOICTBEHHOM
NESATEIBbHOCTH 4YEJIOBEKAa, CBA3aHHOM € XUMHUYECKUM IPOU3BOJCTBOM, HCIIOJIB30BAHUEM U
nepepaboTKOM BEIIECTB;

e yrioyOleHHe TMPEeACTaBICHUN O HaydyHBIX METOJax TIO3HAHMS, HEOOXOIUMBIX s
pUOOpPETEHUsI YMEHUN OPUEHTHUPOBATHCS B MUPE BEIIECTB U 00BACHEHUSI XUMUYECKUX SBIICHUH,
HMMEIOIINX MECTO B IPUPO/JIE, B IPAKTUUECKOH AEATEIbHOCTU U NMOBCEIHEBHON KU3HH.

B nmnane peanu3zanuu TNEpBOOYEPEAHBIX BOCHHUTATEIbHBIX M Pa3BUBAOIIMX (QYHKUIUN
L[EJIOCTHOM CHUCTEMBI CpellHero oOmiero oOpa3oBaHUs MPH HM3YYEHUU MpeaMeTa «XUMUs» Ha
yriayOi€HHOM ypOBHE 0COOYI0 aKTyalbHOCTh MPHOOPETAIOT TaKUE LIENU U 331a4H, KaK:

e BOCIUTaHUE YOSKIEHHOCTU B MMO3HABAEMOCTH SIBJICHUH MPUPOIbI, YBAKEHUS K MPOLECCY
TBOPUYECTBA B O0JIACTU TEOPETUYECKUX U MPUKIIAHBIX UCCIETOBAHUM B XUMHH, (POPMUPOBAHUE
MHPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKH;

® pa3BUTHE MOTHUBAIMM K OOYYEHHMIO W MO3HAHMIO, CHOCOOHOCTEH K CaMOKOHTpOJIIO U
CaMOBOCIIUTaHHIO HA OCHOBE YCBOCHMSI OOIIEYENIOBEUECKUX [IEHHOCTEH;

®  pa3BHUTHE MO3HABATEIbHBIX HHTEPECOB, MHTEIUIEKTYaIbHbBIX U TBOPYECKHX CHOCOOHOCTEH
oOyyaromuxcs, (OpPMHUPOBAaHME y HUX CO3HATEIbHOTO OTHOLIEHHS K €aMOOOpa3oBaHUIO U
HEeNpepbIBHOMY 00pa30BaHUIO KaK YCJIOBMIO YCHEIIHOM NMpodeccHoHaTbHOW M 0OLIECTBEHHON
JeATeIbHOCTH, OTBETCTBEHHOIO OTHOILIEHHS K CBOEMY 37I0POBBIO U MOTPEOHOCTH B 3710pPOBOM
oOpase XU3HH;



e (¢opMUpOBaHME YMEHHUH W HaBBIKOB pPAa3yMHOIO IPHPOJIONOJIB30BAHMS, pa3BUTHE
IKOJIOTHYECKOH KYJIBTYpPBhI, MPUOOPETEHHE OIBbITa OOIMIECTBEHHO-TIONE3HOW HKOJIOTUYECKOM
JEeSITEIILHOCTH.

OOmiee 4ymciioO YacoB, MPEIYCMOTPEHHBIX /ISl M3YyYEHHs] XMMHUHU Ha YIIIyOJEHHOM YpPOBHE
cpenHero oOmiero odpaszoBanus, cocraBisieT 204 wacos: B 10 kiacce — 102 gaca (3 gaca B
Heneno), B 11 kimacce — 102 yvaca (3 yaca B HEZIEIIO).

COJEPKAHUE OBYYEHUA
10 KIIACC. OPTAHUYECKAS XUMUSA

TeopeTnyeckne 0CHOBBI OPraHUYeCKO XUMHUH.

[Ipenmer W 3HAUYeHWE OPraHWYECKOM XHMHH, TIPEACTaBICHHE O MHOT000pa3uu
OPraHNYEeCKUX COCTMHECHUH.

DONEeKTPOHHOE CTPOEHHE aroMa YIJepoJa: OCHOBHOE U BO30YKIEHHOE COCTOSHUS.
BanenTHble BO3MOXKHOCTH atoma yriepoja. XUMUYecKasl CBsi3b B OPraHMYECKUX COCIUHEHMSIX.
Tunsl rubpuan3anuu aTOMHBIX opOUTaneil yriepoaa. MexaHusmbl oOpa3oBaHMsI KOBaJIEHTHOM
CBs3M (OOMEHHBIN M TOHOPHO-aKLENTOPHBIN). THUIlbI epeKphIBaHMsI aTOMHBIX OpOUTaiei, o- u
n-cBsizu. OnuHapHas, JABOMHas M TpoiHas cBA3b. CrocoObl pas3pbiBa CBsi3ell B MOJIEKYJax
opranndeckux BemiecTB. [loHsTHE 0 cCBOOOHOM paaukaie, Hykiaeopuse u eKTpodue.

Teopuss cTpoeHust opraHudeckux coeauHeHnii A.M. DbyrnepoBa u coBpeMeHHbIE
MIPEJICTaBJICHUS O CTPYKTYPE MOJIEKYIN. 3HaUeHHE TEOPUH CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
MouekynspHble W CTPYKTypHble (QopMyiabl. CTpykTypHble (QOpMYIbl pPa3IUYHBIX BHJIOB:
pa3BEpHyTas, COKpami€HHas, CcKeineTHas. HMs3omepus. Buabl wu3omepum: CTpyKTypHasd,
MIPOCTPAHCTBEHHAsA. OJEKTPOHHBIE A(PQPEKTHl B MOJEKYJIaX OpPraHUYECKUX COEAMHEHUN
(MHIYKTUBHBIN 1 ME30MEPHBINA dYDPEKTH).

[IpencraBnenue o KraccupUKAMKU OpraHUIECKUX BemecTB. [loHsaTHE 0 QYHKIIMOHATBLHOM
rpynmne. 'omomnorus. 'omonoruueckue psasl. CucremMarnyeckass HOMEHKJIATypa OpPraHUYeCKHX
coequaeHuit (IUPAC) u TpuBuanbHbIC Ha3BaHUS OTACIBbHBIX MPEICTABUTEIICH.

OcobenHoctT ®  Kiaccuukamus  OpraHMYeckux  peakiuid.  OKHCIHTENIbHO-
BOCCTaHOBUTEJIbHBIEC PEAKIIMH B OPTaHUUECKON XUMUHU.

DKCIepUMEHTAIbHBIE METOJIbI M3YUEHUsl BEIIECTB W MX MPEBPAIICHUN: O3HAKOMIICHUE C
oOpa3laMu OpraHM4YecKrX BEIIECTB W MaTepualaMyd Ha UX OCHOBE, OMBITHI MO MPEBPAIICHUIO
OpraHMYeCKUX BEHIeCTB MpH HarpeBaHuu (TUiaBieHUE, OOyIJIMBaHHE U  TOPEHHE),
KOHCTPYHPOBaHUE MO/JIEJIel MOJIEKY]l OPTaHUYECKHUX BEIIECTB.

YrieBoaopoabl.

Ankansl. ['omonoruyeckuil psij ankaHoB, oOmias (opmynia, HOMEHKIIATypa U U30MEpHUSL.
DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYN aJKaHOB, SP°-rHMOpHAN3aLMs ATOMHBIX
opOuTanei yriepoja, o-cBsi3b. OuU3nueckue CBOICTBA aKaHOB.

XUMUYECKHE CBOWCTBA ANKAHOB: PEAKIMU 3aMEIICHUs, U30MEPHU3aIUH, JETUIPUPOBAHHS,
UMKIU3alliY, THpPOJIM3a, KpekuHra, ropenus. [IpeacraBneHue o MexaHHU3ME peakUui
pPaUKaIbHOTO 3aMEIICHHUS.

Haxoxpaenue B mpupoae. CriocoObl OMydeHUs M IPUMEHEHHUE aJTKaHOB.

Huknoankansl. O6mas dopmyna, HOMEHKIaTypa U uzomepus. OCOOEHHOCTH CTPOEHUS U
XUMHYECKUX CBOWCTB MajblX (IMKJIONPOMNAaH, MHUKIOO0yTaH) M OOBIYHBIX (LMKJIONEHTaH,
LUKJIOreKCcaH) MUKI0aaKaHoB. CrocoObl MOTy4YeHUs M IPUMEHEHUE UKIOAIKAHOB.

Ankensl. ['omonornueckuii psit aqkeHoB, obmas GopMmyna, HOMEHKIATypa. DJIEKTPOHHOE
¥ TIPOCTPAaHCTBEHHOE CTPOEHHE MOJIEKY/] AJIKEHOB, SP’-rMOpUM3AlMs aTOMHBIX opOuTaneif
yriepoja, 6- u m-cBsi3u. CTpyKTypHasi U reoMeTprueckas (Iuc-TpaHc-) nzomepus. dusnueckue
CBOMCTBA QJKEHOB. XHUMHYECKHE CBOMCTBA: pPEAKUMM NPHUCOCAVHEHHSA, 3aMEIIECHHUS B O-
MIOJIOKEHUE TIpU JIBOMHON CBsI3W, NoJuMMepu3auuu U okucieHus. IIpaBmiio MapkoBHHKOBA.
KavecTBeHHBIE peakIuy Ha ABOIHYIO CBsI3b. CIOCOOBI NOTYUYEHUS M IPUMEHEHHUE AIKEHOB.

Ankamuensl.  Knaccupukamuss — ankagueHoB  (CONPsDKEHHBIE,  M30JHPOBAHHBIE,
Kymynupoganuvie). OCOOEHHOCTHM  AJIEKTPOHHOTO  CTPOGHHMS M XMUMHYECKHX CBOWMCTB
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conpsbKEHHBIX ueHOB, 1,2- u 1,4-npucoenunenue. [lonnmepusanus CONpsKEHHBIX UEHOB.
CrniocoObl mosryyeHHs 1 IPUMEHEHUE alIKaHEeHOB.

AnkuHbl. ['oMonOruYeckuii psii aaKuHOB, oOmias GopMyna, HOMEHKIATYpa U U30MEPHSL.
DNEKTPOHHOE M IPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYNl AJIKMHOB, SP-rMOpUAM3AIMS aTOMHBIX
opOutaneit yriepona. PusnyecKue CBONCTBA AJIKWHOB. XHMHUYECKHE CBONCTBA: PEAKIUU
MIPUCOEUHEHMS], AUMEpPU3allUd U TpUMEpU3aluu, okuciaeHus. KucioTHele CBOMCTBA alKMHOB,
HMMEIOLUX KOHIEBYIO TPOIHYIO CBs3b. KauecTBEeHHBbIE peakiuu Ha TpOiHYIO CBA3b. CrocoObl
MIOJIy4YEHUS U IPUMEHEHHUE AJIKUHOB.

ApomMarudeckue yriieBoJopo/ bl (apeHsl). 'omonoruueckuii psj apeHos, oodmas popmyia,
HOMEHKJIATypa U U30MepHsl. DIIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYIbl OEH30J1a.
duznyeckue CBOMCTBAa apeHOB. XHMMHUYECKHE CBONCTBAa OEH30J1a U €ro rOMOJIOTOB: peakluu
3aMeleHuss B OE€H30JIbHOM KOJIbILIE M YIJIEBOJOPOJHOM paJuKalle, peaklUU NpPHUCOEIUHEHUS,
OKHCJIEHHE TOMOJIOroB OeH3ona. [Ipeacrapienue 00 OpUEHTHPYIOIIEM JIEHCTBUHM 3aMEeCTUTENEH
B O€H30JIbHOM KOJIblI€ Ha MpHUMEpEe AJKWIbHBIX PaJUKaloOB, KapOOKCHUIIBbHOM, MMIPOKCHIIBHOM,
aMUHO- M HUTPOTPYMIBI, aTOMOB TrajoreHoB. OCOOEHHOCTHM XHMHMYECKHUX CBOMCTB CTHpOJIA.
[Tomumepuzanuss  ctupona. CnocoObl  MMOJydeHUss M NPUMEHEHHE  apoOMaTHYECKHX
YIJ1€BOJOPOJIOB.

[Ipupoausiit ras. Ilonyrueie Hedrauble ra3sl. Hedth u e€ mpoucxoxaenue. KameHHslit
yroiab U MPOAYKTHl ero mnepepadoTku. CrnocoObl nepepaboTKu HEPTH: MEPEeroHKa, KPEeKHHT
(TepMuyeckuil, KaTaluTudeckuii), pudopMunr, nuponus. [Ipoaykrel nepepaboTku HedTH, UX
MIPUMEHEHHE B IPOMBIIIJIECHHOCTH U B OBITY.

I'enetnueckas CBSA3b MEXKIY Pa3IMYHBIMU KJIACCAMH YTJI€BOI0POJIOB.

DNEeKTPOHHOE CTPOEHUE TaJOreHIPOU3BOIHBIX YIJIEBOJOPOa0B. Peakiuu 3amemnieHus
rajoreHa Ha THJIPOKCOTPYIIly, HHUTPOrpyIIly, LUAHOIpyHmy, aMmuHorpymmy. JlelicTBue Ha
raJlOTEHNPOU3BOJHBIE  BOJHOTO M  CIUPTOBOIO  pacTBopa Iuénouyd. Bsaummoneiictue
JUTaJIOT€HAIIKAHOB ¢ MarHueM M LMHKOM. IloHATHE 0 MEeTalJIoOpraHM4ecKux COEJUHEHUSX.
Hcnonp3oBaHue TraloOr€HIPOU3BOIHBIX YIJIEBOJAOPOJOB B OBITY, TEXHUKE M IPH CHUHTE3€
OpPraHUYECKUX BEIIECTB.

OKCIIepUMEHTANIbHBIE METOAbl M3Y4YEHHUs BEIIECTB M HUX IIPEBpallEHUH: H3ydyeHHUe
(Gu3n4eckux  CBOMCTB  YIJI€BOJOPOJOB  (PacTBOPUMOCTb),  KAayeCTBEHHBIX  peaKIMH
YIJI€BOJOPOJIOB pa3IMuHbIX KJI1accoB (oOecrBeYrBaHUE OPOMHOW HWJIM MOJHOM BOJBI, pacTBOpa
IIepMaHraHaTa Kajus, B3aUMOJEHCTBME alleTWJIeHa C AaMMHAYHbIM pacTBOPOM OKCHJA
cepebpa(l)), kauecTBeHHOE OOHApY)KEHHE Yriepoja W BOJIOPOJa B OPTaHMYECKHX BEIIECTBaX,
[IOJIydeHHUE ITUJICHa U H3Y4YE€HUE €ro CBOWCTB, O3HaKOMJIeHHE ¢ KoJulekuusmu «Hedts» u
«Yromb», ¢ oOpa3namu IjacTMacc, KaydyKoB M PE3HHbBI, MOJCIUPOBAHHE MOJIEKYI
YIJIEBOJOPOIOB U FaJIOT€HIIPOU3BOIHBIX YIIIEBOAOPO/IOB.

Kuciopoacoaep:kanye opranuueckue coeJuHeHus.

[IpenensHble omHOaToMHble cnupThl. CTpoeHHME MOJEKyNl (Ha IpUMEpe MeTaHoJla U
sTanosa). ['omonoruueckuii psj, odmas Gpopmyna, H30Mepus, HOMEHKJIATypa U KilaccupuKkanus.
dusnuecKkue CBOWCTBA NpEAETbHBIX OJHOATOMHBIX CHHMPTOB. BomopoaHble CBA3M MEXAy
MOJIEKYyJaMH CHHUPTOB. XHMMHUYECKME CBOWCTBA: pEAaKUMM 3aMEIEHMs], JAeruapaTaiui,
OKHCJIEHHUS, B3aUMOJIEICTBUE C OPraHNYECKUMHU U HEOPraHUUYECKUMU KHcaoTaMu. KauecTBeHHas
peakuus Ha OJHOATOMHBbIE CIUPTHL. JleiicTBHE 3TaHONIA M METaHOJA Ha OpPraHU3M YEJIOBEKA.
CrnocoObl nosryyeHus U NPUMEHEHHEe OJTHOATOMHBIX CIIUPTOB.

IIpocTsie 3¢upsl, HOMEHKIaTypa U uzomepus. OcoOeHHOCTH (PU3NYECKUX U XUMUYECKUX
CBONCTB.

MHOroaTOMHBIE CHOMPTHI — STHJIECHIJIMKONb M MIMLEpUH. DU3NYEeCKHEe M XMUMHYECKHE
CBOMCTBA: pEakLUUU 3aMEIICHUs, B3aUMOJEHCTBHE C OPraHUYECKMMH U HEOPTaHWYECKHUMHU
KHCIIOTaMM, KaueCTBEHHAsl peaklis Ha MHOroaToOMHble crupThl. IIpencraBieHne o MexaHu3Me
peakuuii HykJeopuiIbHOTrO 3aMenienus. JlelicTBre Ha opraHu3M yenoBeka. CriocoObl MOTydeHUs
U IPUMEHEHNE MHOTOATOMHBIX CIIMPTOB.



®enoi. CTpoeHue MOJIEKYIbl, B3aMMHOE BJIMSHUE THIPOKCOTPYIIBI U OEH30JIHOTO SIIpa.
®dusnueckue cpoiictBa (peHoma. OcoOEHHOCTH XMMHUYECKHX CBOMCTB (enosa. KauecTBeHHBIE
peakiuu Ha Qeron. ToxcuyHocTh ¢eHona. CrocoObl MOMy4YeHHS W MpUMEHeHHe (eHoa.
®enonopmanbaeTUAHAS CMOJIA.

KapOoHunpHBIE COEAMHEHUS — QIBJIETUABl M KETOHBL ~JJEKTPOHHOE CTPOCHHE
KapOOHMIBHOW rpymmbl. ['OMOJOTHUYECKHE psbl AIBJAETHAOB M KETOHOB, oOmas Qopmyra,
n3oMepus U HOMeHKiIarypa. Du3znyeckue CBOWCTBA AJBJAECTUIOB W KETOHOB. XHUMHYECKHE
CBOMCTBa aIbJIETMJIOB U KETOHOB: peakuuu mpucoequHeHus. OKHUCIEHUE albJeruioB,
KaueCTBEHHbIE PEAKIMU Ha anbjaerujipl. CrocoObl MOJIyd€HUS M NPUMEHEHUE ajbACTUAOB U
KETOHOB.

OAHOOCHOBHBIE NpeJeNibHbIE KapOOHOBbIE KUCIOTHI. OCOOEHHOCTH CTPOEHHUS MOJIEKYI
KapOOHOBBIX KHCIOT. M3omepuss m HomeHkiarypa. dusmueckue CBOMCTBa OJHOOCHOBHBIX
MpeeNbHbBIX KapOOHOBBIX KHUCJIOT. BOJOpOoJHBIE CBS3M MEXIY MOJIEKYJIaMHU KapOOHOBBIX
KUCIOT. XMMHUYECKUE CBOMCTBA: KUCIOTHBIE CBOWCTBA, pEaKlMs 3TepUPHUKALUHN, PEAKIHUU C
YY4aCTHEM YTJIEBOJIOPOIHOTO paaukana. OCOOEHHOCTH CBOMCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 MPOM3BOJHBIX KAPOOHOBBIX KHUCIOT — CIOXKHBIX dpupax. MHOrooOpasue kapOOHOBBIX KHUCIIOT.
OcoOeHHOCTH CBOWCTB HEIpPENEIbHBIX U apOMaTHUYECKUX KapOOHOBBIX KHUCIIOT, TUKapOOHOBBIX
KHUCJIOT, TUAPOKCUKApOOHOBBIX KucioT. [IpeacraBurenu BbICIIMX KapOOHOBBIX KHUCIOT:
CTeapuHOBAs, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO08as KUCIOThL. (CrocoObl
MOJIy4YEHUs U IpUMEHEeHne KapOOHOBBIX KHCIIOT.

Crnoxwusie 2¢upsl. ['oMonorudeckuii psia, obmas dhopmyna, u3oMepus 1 HOMEHKJIATypa.
DuU3NYECKUE U XUMUYECKUE CBOMCTBA: TUIPOJIM3 B KUCIION U LIEJIOYHOM Cpee.

Kupsl. Ctpoenue, ¢uznyueckne ¥ XMMHUYECKHE CBOMCTBA >KUPOB: TMAPOJU3 B KUCIOH H
iesioyHoi cpene. OCOOEHHOCTH CBOMCTB KHUPOB, COJIEPKALIUX OCTATKH HETPEAECTbHBIX KUPHBIX
KUCHO0T. JKUpsl B IpUpOIE.

MBI KaK COJIM BBICHIMX KApOOHOBBIX KUCIIOT, UX MOIOIIIEE ICHCTBHUE.

OO6mrast xapakTepucThKa yrieBoaoB. Kraccudukamusi yrieBomoB (MOHO-, IU- U
nosjmcaxapuabl). MoHOcaxapuabl: TJIOKO3a, (pyKTo3a, Tajakro3a, pubo3a, ae30Kchpubo3a.
du3nyeckrue CBOMCTBA M HaxoxjaeHue B mnpupoge. DorocuHTe3. XHUMHYECKHE CBOMCTBA
[JIIOKO3Bl:  pPEaKlUHUd C Yy4yacTHEM CHOUPTOBBIX U  alNbACTUAHONW TIpYII, CIOUPTOBOE U
MOJIOYHOKHCTIOe Opokenue. IIpuMeHneHue r1II0KO3bl, €€ 3HAUEHHE B HKU3HEACATEIbHOCTU
opranu3ma. Jlucaxapuapl: caxapo3a, MajabTO3a U JakTo3a. BoccraHaBnuBarouime u
HEBOCCTaHaBIMBAaWOIIKe aucaxapuisl. ['maponus nucaxapunoB. Haxoxzaenue B mpuponae u
npuMmeHenue. [lonucaxapuapl: Kpaxmall, INIMKOTeH M 1eiutoio3a. CTpoeHue MakKpOMOJEKYI
KpaxMaja, TJMKOTeHa M 1Leuntoo3bl. (Du3nueckue CBOMCTBA KpaxMajga U LEJUTIOJIO3bL
XUMUYECKHE CBOMCTBA Kpaxmala: THIPOJIM3, Ka4eCTBEHHAs pPEaKIus ¢ HOJA0M. XHUMHUYECKUE
CBOMCTBA LEJUTIONO3bI: TUAPOIIN3, MOTy4eHrne 3(upoB 1emono3bl. [IoHsTHE 00 HCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIN MIENK).

DKCIepUMEHTAIbHBIE METOJIbI M3Yy4EHHS BEIIECTB U HMX IMPEBPAIlEHHIl: pacTBOPHUMOCTH
pa3IMYHBIX CHUPTOB B BOJE, B3aMMOJCHCTBHE 3TaHOIA C HATPUEM, OKHUCJICHHE STHIIOBOTO
CupTa B ajbJETH] Ha PACKAJICHHOW METHOW MPOBOJIOKE, OKUCICHHE ATUJIOBOIO CIHPTa
IMXPOMATOM Kajius (BO3MOXHO HUCIOJb30BaHUE BUJICOMATEPUANIOB), KAUECTBEHHBIC PEAKIIUU Ha
anpJerusl (¢ ruapokcuaom auammuncepeopa(l) u ruapoxcuaom meau(ll)), peakius rmunepuna
c rugpokcusiom 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».

A3oTcoaepKalye OpraHnyecKne CoeAMHeHusl.

AMHMHBI — OpraHM4eckue TpOM3BOJAHBIE aMMuaka. Kiaccudukanms  amMHHOB:
anupaTHyeCcKe U apoMaTU4YecKHe; MepBUYHbIE, BTOPUYHbIE U TpeTUuyHble. CTPOEHUE MOJIEKYI,
obmas Qopmyna, n3omepusi, HOMEHKIATypa U (pu3MdYeckue cBOicTBa. XMMHUYECKOE CBOICTBa



anmn(aTuIecKuX aMUHOB: OCHOBHBIC CBOWCTBA, ATKWIMPOBAHUE, B3aMMOJCHCTBHE TEPBHYHBIX
aMUHOB C a30TUCTON KuCI0TOU. COMM aNKUIIaMMOHUS.

AHUIIUH — TIPE/ICTaBUTENIb aMUHOB apoMaTuyeckoro psjaa. Ctpoenue anuwinHa. Bzaumuoe
BIIUSIHUE TPYIIIl aTOMOB B MOJIeKyine aHWIMHA. OCOOEHHOCTH XMMHYECKUX CBOWMCTB aHWIJIMHA.
KauectBennsie peaknmu Ha aHWiIuH. CrocoObl TONYYeHHsS] W TPHUMEHEHHE amu(paTHIeCKUX
amuHOB. [loryueHue aHmIMHA U3 HUTPOOCH30IA.

AmMunokucnotel. Homenknatypa wu  wu3zomepus. OtaenbHbIE MNPEICTABUTENIN  O-
AMHUHOKHUCJIOT: TJIMIMWH, anaHuH. du3nueckue CBOMCTBA aMHUHOKHUCIOT. XMMHYECKHE CBOMCTBA
AMUHOKHCIIOT KaK aM(pOTEpPHBIX OPraHMYEeCKHUX COCAMHEHHM, pEeaKIus TMOJUKOHICHCAIUH,
oOpa3oBaHUE NENTHIHOMN CBs3H. brollornyeckoe 3HAa4eHHEe aMHUHOKHCIOT. CHHTE3 U THUAPOJIN3
TIETITU/IOB.

benku xak npupoaHsie monumephl. [lepBuuHas, BTOpHUYHAs M TpPETUYHAs CTPYKTypa
0enkoB. XMMHUYECKHE CBOWCTBA OENIKOB: THMAPOJIU3, JEHATypalus, KaueCTBEHHBIE pEakIUu Ha
OenKHu.

DKCIEPUMEHTAIBHBIE METOJIbI M3YYEHMsI BEIIECTB M WX TMPEBPAICHUN: pPaCTBOPEHUE
OENIKOB B BOJIE, JICHAaTypallusi OCJIKOB MPH HArpeBaHWHU, IIBETHBIC PEAKIIMU Ha OEJKU, pelieHue
OKCIIEPUMEHTAJIBHBIX 3a7a4 10 TeMaM «A30TCOJEpKallue OPTraHUYeCKHE COCIUHEHUS» U
«Pacmnio3HaBaHue OPraHUIECKUX COCTUHEHUI.

BricokomosiekyJIsipHbIE COeTUHEHUS.

OcCHOBHBIE TIOHSTHUSI XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAMHEHUN: MOHOMEp, TOJIUMEp,
CTPYKTYpPHOE 3BEHO, CTENCHb MOJMMEpU3AINH, CpefHss MoJieKynspHas wmacca. OCHOBHBIC
METO/IbI CHHTE3a BEICOKOMOJIEKYIISIPHBIX COSTMHEHNN — TIOJIMMEPU3AITUs U TIOJTMKOH ICHCAITHS.

[TomumepHbIE MaTepuabl. [TmacTmaccer (monmuATHIIEH, TIOJTUITPOTIUJICH,
MOJIMBUHUIIXJIOPUI, MOJIUCTHPOJL, MOJUMETHIIMETAKpUIIaT, MOJINKapOOHATHI,
nojMdTUIeHTepedTanar). Y TUiu3anus u nepepadboTka miacTuka.

DOnacToMephl:  HATypaJIbHBIM  KaydyK, CHHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, M30TIPEHOBBIN) U CHIIMKOHBI. Pe3uHa.

BosnokHa: HatypanbHBIE (XJIOTOK, IMIEPCTh, MIENK), NCKYCCTBEHHBIC (BHCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH).

[lonumepsl  cnenManbHOrO  HazHaueHWUsT (TeJOH, KeBlIap, AJIEKTPOIPOBOJSIINE
MOJIMMEPBI, OHOpa3araeMpie OJIUMEPHI).

DKCIepuMEHTAIbHBIE METOJIbI M3YUEHHUsl BEIIECTB M MX MPEBPAlllEHUI: 03HAKOMJIEHUE C
oOpa3uaMu MNPUPOAHBIX U HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMAcC, KaydyKOB, pEILICHHE
AKCIEPUMEHTAJIBHBIX 331a4 10 TeMe «Pacro3HaBanue miacTMacc ¥ BOJIOKOHY.

Pacuérnble 3agaun.

Haxoxzaenue MonexyasipHOl (popMyibl OPraHUYECKOTO COSTUHEHUS [0 MACCOBBIM JIOJISIM
AJIEMEHTOB, BXOJAIIUX B €r0 COCTaB, HAXOXXICHHE MOJICKYISIPHOU (HOPMYyNBl OpPraHMYEeCKOro
coenuHeHUs MO Macce (00bEMY) MPOIYKTOB CropaHus, MO KOJIMYECTBY BelIlecTBa (Macce,
00BEMY) IPOYKTOB PEaKLUU U/WIN UCXOJHBIX BEUIECTB, YCTAHOBJICHUE CTPYKTYPHOU (hopMyIibI
OpPraHMYECKOTO BEIIECTBA HAa OCHOBE €r0 XMMHUYECKHX CBOWCTB WJM CHOCOOOB MOJy4eHUS,
oTpeieNieHUe I0JIM BBIXOA MPOJIyKTa PEaKIMi OT TEOPETUIECKH BOZMOYKHOTO.

MexnpeaAMeTHBIE CBSI3H.

Peanuzaius MexXnpeaIMeTHbIX CBS3€d MpPU U3YYEHUHM OpraHuyeckod xumuu B 10 kiacce
OCYILIECTBIISIETCSl 4Yepe3 HUCMOJb30BaHWE KaK OOMIMX €CTeCTBEHHO-HAYYHBIX MOHSATHH, Tak W
MOHSATUN, IPUHATHIX B OTAEJBbHBIX MPEIMETAX €CTECTBEHHO-HAYYHOTO LIUKIIA.

OO0mue ecTecTBEHHO-HAYYHBIE TIOHATUSA: SBICHHE, HAay4dyHBIM (akT, TUNOTE3a, TEOpus,
3aKOH, aHalMu3, CHHTE3, KiaccuduKkanus, HaOIIOJeHHe, H3MEpEHHUE, SKCIEPUMEHT, MO/IENb,
MO/JIETUPOBAHHUE.

®dusnka: marepus, aTroM, 3JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYyJla, HSHEPreTUYECKUit
YpOBEHB, BEIIECTBO, TEJIO, 00BbEM, arperaTHOE COCTOSHUE BEIIeCcTBa, (pU3MYECKHe BEIWYHHBI,
€AVHUIBI U3MEPEHUS, CKOPOCTb, SHEPTHUsI, Macca.



buonorus: xierka, opranm3M, 3Kocuctema, omocepa, MeTabonm3M, HACIEICTBEHHOCTD,
aBTOTPO(HBIA U TeTepOTPOHBIM TUN MUTaHUs, OpoxkeHue, (POTOCHHTE3, AbIXaHue, OemKH,
YIJIEBO/IbI, JKUPBI, HYKJICUHOBBIC KUCIIOTHI, (DEPMEHTHI.

I'eorpadust: mone3HpIe UCKOTIAEMBIE, TOTUIUBO.

TexXHOJIOT | MHIIEBBIC MPOAYKThI, OCHOBBI PAllMOHATIBHOTO MUTAHMUS, MOIOIIIUE CPEICTBA,
MaTepHalibl U3 UCKYCCTBEHHBIX M CHHTCTUYCCKHX BOJIOKOH.

11 KJIACC. OBILIIAA U HEOPTAHUYECKASA XUMUSA

TeopeTnyeckne 0CHOBbI XUMHH.

Atom. CocTaB aTOMHBIX sifiep. XUMHUYECKUH 3neMeHT. M3oTonsl. CTpoeHHe 3JEeKTPOHHBIX
000JIOYEK AaTOMOB, KBAHTOBBIE YHUCIA. DHEPreTUYECKHE YPOBHU U TOAYPOBHH. ATOMHBIE
opOutanu. Kiaccupukanus XUMHYECKUX dJIEMEHTOB (S-, p-, d-, f-amemenTsl). Pacnpenenenue
AJIEKTPOHOB IO AaTOMHBIM OpOUTaIsIM. OJIEKTPOHHbIE KOH(UIrypalluu aTOMOB 3JIEMEHTOB
MIEPBOr0—4YEeTBEPTOr0 MEPUOJOB B OCHOBHOM M BO30YXIEHHOM COCTOSHUM, 3JIEKTPOHHbBIE
KOH(UTypaluu HOHOB. DJIEKTPOOTPULIATEIBHOCTb.

[lepnognueckuit 3axkoH u Ilepuonnueckas cucremMa XHMHYECKUX 3ieMeHToB J[.M.
MenneneeBa. CBsA3b NepUOAMYECKOro 3akoHa M llepmoanyeckoil cHUCTEMbl XUMHUYECKHX
JJIEMEHTOB C COBPEMEHHOM TEOpUEH CTPOEHHs aTOMOB. 3aKOHOMEPHOCTH W3MEHEHHUs CBOMCTB
XMUMHUYECKUX 3JIEMEHTOB M 00pa3yeMbIX MMM IMPOCTHIX M CJOXHBIX BEIIECTB MO Tpynmam M
nepuojiaM. 3HaueHue nepuoandeckoro 3akona J[.M. Menneneena.

XuMudeckas CBSI3b. BUIBI XMMHWUYECKOW CBS3W: KOBAaJECHTHAS, MOHHAS, MeTaaaInmdecKas.
MexaHn3mbl 00pa30BaHUsl KOBAJIEHTHOM CBSI3U: OOMEHHBIM U JOHOPHO-aKUENTOPHBIA. DHEprus
u anuHa cBs3u. [losipHOCTh, HaMpPaBIEHHOCTh M HACBIIIAEMOCTh KOBAJICHTHOU cBs3u. KpaTHbie
cBsi3u. BogopoaHas cBsa3b. MexMOIEKyIsIpHbIE B3aUMOICHCTBUS.

BaneHTHOCTP M BaJICHTHBIE BO3MOXKHOCTH aTOMOB. CBSI3b 3JEKTPOHHOU CTPYKTYpPBI
MOJIEKYJ C MX T'€OMETPUUYECKHUM CTPOEHHEM (Ha MpHMEpPE COEIUHEHHH 3JIEMEHTOB BTOPOTO
nepuoaa).

IIpencraBineHre O KOMIUIEKCHBIX —coelMHEHUsAX. (CocTaB  KOMIUIEKCHOTO — HOHa:
KOMIUIEKCOOOpa3oBaresb, JIMTaHAbl. 3HAaYeHHWE KOMIUIEKCHBIX coeauHeHuil. Ilonstue o
KOOPJIUHALMOHHOM XUMUHU.

BemecTBa MOJEKYISIPHOTO W HEMOJIEKYJISIPHOIO CTPOEHHS. THIBI KpPUCTAIIIMYECKUX
pewéToK (CTPYKTYp) U CBOMCTBA BEILIECTB.

ITonsTe 0 aucniepcHbIX cucreMax. MctunHble pacTBOpHl. lIpencraBienne 0o KOUIOMAHBIX
pactBopax. CrocoObl BbIpa)KEHUs KOHLIEHTPALMM PacTBOPOB: MaccoBasi JA0JIA BELIECTBAa B
pacTBOope, MOJISIpHas  KOHIEHTpauus. HacelieHHbIE M HEHACBILICHHBIE  PacTBOPHI,
pacTBOpuMOCTb. Kpucraimioruaparsl.

Knaccugukanus ¥ HOMEHKIAaTypa HEOPraHMYECKUX BEIIECTB. 1pHUBHAIbHBIC Ha3BAHUS
OTJIENIbHBIX IIPEACTABUTEIICH HEOPraHMUYECKHUX BEILIECTB.

Knaccugukanus XuMU4ecKuxX peakiuii B HEOPraHMUeCKOM U OpraHndeckoil XUMHUM. 3aKOH
COXPAaHEHHUsI MAaccChl BELIECTB; 3aKOH COXPAHEHMs M NPEBPAILECHUS DHEPrUU MPH XUMHUYECKHX
peakuusax. TermioBsie 3h(HeKTsl XUMUYECKUX peakluil. TepMOXUMHUECKUE YpaBHEHHUS.

CKopocTh XUMUYECKOH peaklnu, €€ 3aBUCUMOCTh OT Pa3IHyYHbIX (paKTOpoB. ['oMOreHHbIE
U TeTeporeHHble peakuuy. Katanus u kaTanm3aTopsl.

OOpatumbple ¥ HeoOpaTuMmble peakiuuu. XuMHUyeckoe paBHoBecue. KoHcTaHTa
XMUMHUYECKOTO paBHOBecHsA. DakTOphl, BIUSIOUIME HA IOJOKEHUE XUMHUYECKOTO PAaBHOBECHS:
TeMIlepaTypa, JaBJICHHE M KOHLIEHTpAIMM BEIIECTB, y4acTBYIOIIMX B peakuuu. [Ipuniun Jle
[Tarense.

OnexkrponuTtnueckass jauccoranus. CuibHble U cialble  37eKTposuThl. CTeneHb
mucconuanuu. Cpena BOJHBIX PacTBOPOB: KUCIIOTHasl, HEWTpalibHAas, LIeso4YHas. BoanopoaHslit
noka3zatens (PH) pactBopa. ['maponus coneil. Peakiun nonnoro ooMeHa.



OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakiuu. CreneHb oxuciaeHus. OKuUcIuTenb U
BOCCTaHOBUTENb. [Ipoliecchl OKHCIIEHHST W BOCCTAHOBJICHUs. BakHeillnne OKUCIUTETN W
BOCCTaHOBUTEIN. MeTO1 3JIEKTPOHHOT0 OanaHca. DJIEKTPOIU3 pacCTBOPOB U PACILUIaBOB BEILECTB.

DKCHepUMEHTaIbHbIE METOAbl HM3YUEHHUsI BEIIECTB WM HMX MPEBPAICHUM: pa3lioKeHHE
MEePOKCUJa BOJOPOJAa B MPHUCYTCTBUM KaTalM3aTopa, MOJEIU KPUCTAUIMYECKUX PEIIETOK,
MPOBEACHUE pEAKIUi HMOHHOIO OOMEHa, OIpeesieHUe Cpeabl PacTBOPOB C IOMOIIBIO
WHIMKATOPOB, U3YUCHUE BIUSHUS PA3UYHBIX (PAKTOPOB HA CKOPOCTh XMMHYECKOW PEaKIuu U
MOJIOKEHUE XMMUYECKOTO PAaBHOBECHSL.

Heoprannueckasi xumus.

[lTonoxxenne HemeraioB B llepuommyeckod cucreme xumudeckux aviemeHToB J[H.
MenpneneeBa U OCOOCHHOCTH CTpPOEHHS HX aroMOB. (DU3UYECKHME CBOWCTBA HEMETAJUIOB.
AmtoTponiisi HeMeTauIoB (Ha IpUMEpPE KUCIopoa, cepsl, hochopa u yriaepoaa).

Bonopon. INonyuenue, ¢puznueckue U XMMHUYECKHE CBOWCTBA: PEAKIMH C METAUIAMU U
HEMEeTaJuIaMH, BOCCTAHOBUTEIbHBIE CBOMCTBA. [ Mapuabl. TOMIIMBHBIE JIEMEHTHI.

lNanorensl. Haxoxxnenue B mpupojie, cnocoObl MOJydeHHs, PU3NUECKHE U XUMUYECKUE
cBoiicTBa. ['asoreHoBoopoabl. BakHelmme KHUCIOPOACOAEPKAIIME COCTUHEHHUS TaJOrE€HOB.
JlabopaTopHbIe U MPOMBIIIJIEHHBIE CIIOCOOBI MOJMYYEHUsI rajJoreHoB. [I[puMeHeHne rajJoreHoB u
UX COCTMHECHUM.

Kucnopon, o3on. JlaboparopHbie W MPOMBINIJIEHHBIE CHOCOOBI MOJTYYCHHUS KHCIOPOJa.
dusnyeckue W XMMHYECKHE CBOWCTBA W TPUMEHEHHE Kuciaopoga W o30Ha. OKCUIbl U
TIEPOKCHU/IBI.

Cepa. Haxoxnmenue B TpHUpOAE, CHOCOOBI MONy4deHUs, (PHU3NUECKUE W XUMHYECKHE
cBoiictBa. CepoBonopon, cyabduasl. Oxcun cepoi(1V), okeun cepsi(VI). Cepuucras u cepHas
KHCJIOTBI U X coiau. OCOOCHHOCTH CBOWMCTB CepHOM KHCIOTHL IlpumeHeHue cepsl U €&
COECIUHEHU.

Azor. Haxoknenue B mpupojie, CHOCOObI MONYy4YeHHUs, (PU3MUECKHEe U XUMHYECKHE
cBoiicTBa. AMmuak, HUTpuAbl. Okcuapl azoTa. A30THUCTas M a30THAs KUCJIOThI M UX COJIU.
OcoOEHHOCTH CBOWCTB a30THOM KHCIOTHI. [IprMeHEHHME a30Ta W €ro COeIWHEHHMH. A30THBIE
yaoOpeHwusl.

®ochop. Haxoxnenume B mpupoje, crnocoObl MOdydeHHs, (U3MYECKHE U XUMHUYECKHE
ceorictBa. Dochuasl u dochun. Oxcuasl dochopa, dochopHas kuciora u e€ CoOJu.
[Ipumenenne pocdopa u ero coenuuennit. PochopHbie y10OpeHuUs.

VYrnepon, HaxoxIeHHe B mpupoje. AsuorponHbie Moaudukanuu. dusnueckue u
XAMHUUYECKHE CBOWMCTBA MPOCTHIX BeIIeCTB, 0Opa3oBaHHbIX yriepomoM. Oxcun yriaepoma(ll),
okcun yriepoaa(lV), yroinbHas Kuciota M €€ COJIM. AKTHUBHUPOBAHHBIA YIroJib, aJCOPOITHSI.
Oymnepensl, rpadeH, yriaepoaHble  HaHOTPYyOku. IIpuMeHeHuWe MPOCTBIX  BEIIECTB,
00pa30BaHHBIX YTIEPOIOM, U €r0 COSAUHEHUH.

Kpemuuii. Haxoxzaenue B mnpupoje, crocoObl MoiydeHHs, (pU3M4eckrue U XUMHUYECKUe
cBoiictBa. Oxcun kpemuus(1V), kxpemHreBast KUCIOTa, CUIMKATHI. [I[puMeHeHue KpeMHUS U €ro
coenuHeHuil. CTEKII0, ero Mojay4eHue, BUJIbl CTEKIIA.

[Tonoxenue MeramnoB B [lepuoanueckoii cucreMe XUMUYECKUX dNIeMeHTOB. OCOOEHHOCTH
CTPOEHUS JEKTPOHHBIX 000JI0UeK aTOMOB MeTauioB. O0iue Gpu3nveckre CBONCTBAa METAJIOB.
[Ipumenenne MeTanoB B ObITY U TexHHKe. CITaBbl METAIIOB.

DNEeKTPOXUMHUYECKUN P HampspDkeHud MeTtaioB. OOmme crnocoObl  MOMy4YeHHS
METAJUIOB: THAPOMETAILTYPIrs, TUPOMETAILTYPrUs, dNeKTpomeTamutyprusi. [lonsatue o koppo3uu
MeTaioB. CocoObl 3alUTHI OT KOPPO3HH.

Oo6mas xapakrepuctuka MetamwioB |A-rpymmsl [lepuoanueckoit cUCTeMbl XUMHYECKHX
aneMeHToB. HaTtpuii u xanuii: monydeHue, Gpusndeckue U XUMUYECKHE CBONCTBA, MPUMEHEHHE
MPOCTBIX BEHIECTB U UX COCAUHEHUH.

Oo6mas xapakrepuctuka MetamioB |IA-rpymmer [leprogudeckold cucTeMbl XUMHUYECKHX
JJIeMEHTOB. Maruuii © KanblMii: ToidydeHue, (GU3NYeCKHe W XHUMHYECKHe CBOWCTBA,
MIPUMEHEHHE MTPOCTHIX BEIIECTB U UX coeNnHeHnH. JKECTKOCTh BOMIBI U CIIOCOOBI €€ yCTpaHEHUSI.
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AJOMUHUH: TIOTy4YeHue, (U3MUECKUe M XUMHUYECKHE CBOWCTBA, NMPUMEHEHHE MPOCTOTO
BEIIECTBA M €ro COeOMHEHUH. AMMOTEpHBIE CBOHCTBA OKCHAA W TUAPOKCHIA ATIOMUHHS,
TUIPOKCOKOMILIIEKCHI AJIFOMUHUS.

OOmast xapakTepucTuka MeTaioB mNoOouHbIX mnoarpynm (B-rpymm) Ilepuoanueckoit
CUCTEMbI XUMHUYECKUX IEMEHTOB.

duznyeckue U XMMHUYECKHUE CBOMCTBA XpoMma U ero coequHeHui. OKCuIbl U THIPOKCUIbI
xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarsl U qUXpoMaThbl, UX OKUCIUTEIbHBIE CBOMCTBA.
[Tonyuenue u npuMeHeHue XpoMma.

®u3nyeckue M XMMHYECKHE CBOWCTBA MapraHua M €ro COeIMHEHHH. Baxuenmme
coenunenus mapranua(ll), mapranua(lV), mapranuna(VI) u mapranua(VII). Ilepmanranar xanus,
€ro OKHUCIIUTENbHbIE CBONCTBA.

duznyeckue U1 XMMUYECKUE CBOMCTBA JKeje3a U ero coequHeHni. OKCHibl, THAPOKCUABI U
cosmm xkene3a(ll) u xeneza(lll). [lomyuenue u npuMeHeHue xKeje3a U ero CIijIaBoB.

@uU3NYECKNE U XMMUYECKUE CBOMCTBA MeI U €€ coenrHeHuil. [lonyyenrne u npumeHenmne
M€ U €€ COCIMHEHNN.

[unk: nomyuenue, GU3NYECKUE U XUMHUYECKUE CBOMCTBA. AM(DOTEpHBIE CBOMCTBA OKCHIA
U THJIPOKCHJIA ITMHKA, THAPOKCOKOMILIEKCHI IMHKA. [I[puMeHeHne HMHKa U ero COeAMHEHU .

DKClepUMEHTAIbHBIE METOJbl M3Y4YE€HMsI BEIIECTB M MX MpEeBpallleHHil: Hu3ydyeHue
00pasroB HEMETAJJIOB, TOpeHue cephl, (ocdopa, xene3a, MarHus B KUCIOPOJE, H3YUYCHHE
KOJUIEKIIMM «MeTajulbl M CIUIaBbl», B3aUMOJICHCTBUE ILEJIOYHBIX M IIEJIOYHO3EMEIbHBIX
METaJJIOB C BOJOW (BO3MO’KHO MCIIOJIb30BaHHWE BUAEOMATEPHUAIOB), B3aUMOACUCTBUE IIMHKA U
JKeJle3a ¢ paCTBOPAMHU KHCIIOT U 1Ie10Yel, KaueCTBEHHbIE peaKlii Ha HEOpraHMYeCKUe aHuOHBI,
KaTHOH BOJOPOJa M KaTHOHBI METAJJIOB, B3aUMOJICHCTBUE TUAPOKCHIOB aJIOMUHUS U LIUHKA C
pacTBOpaMu KHCJIOT W LIEJIOYEH, PEIIEHUE SKCIIEPUMEHTANIBHBIX 3a1a4d 10 TeMaM «[ aJoreHs,
«Cepa u e€ coeuHeHUs», «A30T U Gochop U UX COETUHEHUD», «MeTauIbl IIaBHBIX MOATPYIIID»,
«Mertasuibl MOOOYHBIX MOATPYIII».

XuMHS U KU3Hb.

Ponp xumum B obecrieueHNH yCTOMUMBOIO pa3BUTUS yenoBedecTBa. [IoHATHE O HAyUHBIX
METOJAax IIO3HAaHMWA M METOJOJIOTMM HAy4yHOro HcciaenoBanus. HaydHele npuHOUIBL
OpraHu3aluy XMMHYECKOTO MPOU3BOACTBA. [IpOMBINIIEHHBIE CIOCOOB! NOTYYEHUS BaXKHEHIINX
BElIECTB (Ha MpUMepe MPOU3BOJCTBA aMMHUaKa, CEPHOM KHUCIOThI, MeTaHoJa). [IpombliieHHbIe
crocoObl NOJYYEHHUs] METAJJIOB U CIUIABOB. XMMHUECKOE 3arps3HEHHE OKpYXarolled cpelbl U
ero nocieacTBus. Ponb xuMunu B o6ecriedeHuy SHepreTuyeckoi 0e30MacHOCTH.

XuMusg U 3700poBbe 4YelloBeka. JlekapcTBeHHBIe cpencTBa. [IpaBuia HCnob30BaHUSA
JIEKapCTBEHHBIX ITpenapaToB. Poiab XuMUM B pa3BUTUH MEAULIMHBIL.

XuUMUS NHUIIA: OCHOBHBIE KOMIIOHEHTHI, MULIeBble 100aBKkU. Ponb xuMuun B obecriedueHun
MUIEBOM 0€30MMacHOCTH.

Kocmernueckue u mnapgromepHsie cpeactBa. beitoBas xumus. IIpaBuiia Ge3ornacHOro
UCIOJIb30BAHUS IPenapaToB ObITOBOM XMMHHU B TIOBCEIHEBHON KU3HH.

XUMUS B CTPOUTEIBCTBE: BXKHEHIIINE CTPOUTENIbHBIE MaTepHalibl (LIEMEHT, OETOH).

Xumus B cenbckoM Xxo3siiicTBe. Opranndeckrue 1 MUHEpalbHble yI00peHusl.

CoBpeMeHHbIE KOHCTPYKIMOHHBIE MaTepHalibl, KPacKH, CTEKJIO, KepamHuKa. MaTepualsl
JUIs 2NEeKTpoHuKU. HaHoTexHoI0rnu.

Pacuérnpie 3amaun.

Pacuérhl: Macchl BemecTBa WM 00BbEMa Ta30B MO M3BECTHOMY KOJHYECTBY BEIIECTBA,
Macce Wi 00bEMY OJHOTO M3 YYaCTBYIOIIMX B PEaKIMM BEIIeCTB, Macchl (00bEMa, KOIMYECTBA
BEIIECTBA) NMPOJIYKTOB PEAKLMHU, €CIM OJHO U3 BEIIEeCTB MMEET HpuUMecH, Macchl (00béMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa pEakiMM, €CIM OJHO M3 BEIIECTB JaHO B BHJIE pacTBOpa ¢
OIIPENENEHHON MacCOBOM J0JIEH PACTBOPEHHOIO BEIIECTBA, MAcCOBOM JOJIM U MOJISIPHOMU
KOHLIEHTPALlMN BEIIECTBA B PACTBOPE, AOJM BBIXOJA NPOAYKTa PEAKUUU OT TEOPETHUECKU
BO3MOXHOTO.

Me:xnpeaMeTHbIE CBS3H.
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Peanuzanus MeXpeIMETHBIX CBS3€H MpH U3y4eHHH OOIIeH M HEOPraHUYeCKOW XUMHUU B
11 xmacce OCyIIECTBIISCTCS Yepe3 MCIOJIb30BAaHUE KaK OOIUX €CTECTBEHHO-HAYYHBIX TTOHITHA,
TaK U NOHSTUN, IPUHATHIX B OTJEJIbHBIX [IPEIMETAX €CTECTBEHHO-HAYYHOT'O LIMKIIA.

OOmire ecTeCTBEHHO-HAy4YHbIC TOHATHUS: SIBJICHHWE, HAYYHBIH (aKT, THUIOTE3a, TEOpus,
3aKOH, AaHalM3, CHUHTE3, KIacCUPHUKAIMA, TEPUOAUYHOCTh, HAOIIOACHUE, H3MEpEHHE,
AKCHEPUMEHT, MOJIEb, MOJCIUPOBAHUE.

®uznka: marepusi, MHUKPOMHUpP, MaKpOMHUp, aToM, 3JIEKTPOH, IMPOTOH, HEUTPOH, HOH,
M30TOMbI, PAJIUOAKTUBHOCTb, MOJIEKYJIa, SHEPreTUYECKUH YPOBEHb, BEILECTBO, TEJO, OOBEM,
arperaTHO€ COCTOSIHME BEUIECTBA, WICATBHBIA Ta3, (QHU3MUECKHE BEIMYUHBI, ECIUHUIIBI
U3MEpEeHUs, CKOPOCTb, JHEPIHs, Macca.

Buosorus: kinerka, oOpraHusM, OSKOcCHCTeMa, Owocdepa, MeTaboNM3M, MaKpo- H
MHUKpPO3JIEMEHTBI, OEJKU, KHUPBI, YIJI€BOJbI, HYKIEHHOBBIE KHUCIOTHI, (DEPMEHTHI, TOPMOHBI,
KpYrOBOPOT BEILIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

['eorpadust: MuHepabl, FOpHbIE OPO/IbL, MT0JIE3HBIE UCKOTIAEMbIE, TOTUIUBO, PECYPCHI.

Texnonorus: XuMu4eckasi MPOMBIIIIEHHOCTb, METAJULYprusi, CTPOUTENbHbIE MaTepUabl,
CEJIbCKOXO35MCTBEHHOE IPOM3BOJCTBO, TMIEBas IPOMBIIIIEHHOCTh, (apManeBTH4YecKas
MIPOMBIIIJIEHHOCTD, IIPOU3BOJICTBO KOCMETUYECKUX IpenapaTos, MIPOU3BOJICTBO
KOHCTPYKIMOHHBIX MaT€pPHAJIOB, 3JIEKTPOHHAS! TPOMBIIIIIEHHOCTh, HAHOTEXHOJIOTUH.

INJIAHUPYEMBIE PE3YJIBbTATbBI OCBOEHUS ITPOI'PAMMBI ITO XUMHWHU HA
YI'JITYBJIEHHOM YPOBHE CPEJHEI'O OBLHIET'O OBPA3OBAHUS
JIMUHOCTHBIE PE3YJIbTATHI

JIngHOCTHBIEC pe3ylbTaThl OCBOCHUS MpeaMeTa «XHUMUs» OTPaKaroT CPOPMUPOBAHHOCTH
OTIbITa MMO3HABATEIBHON U MPAKTHUYECKON JIEATEIBHOCTH 00YyJaloIUXCsl B MPOLIECCEe peain3aluu
00pa30BaTeNIbHOM 1eATEIHHOCTH, B TOM UHCJIE B YaCTHU:

1) rpaxIaHCKOro BOCIIMTAHUA:

OCO3HaHHUA 00YyJarOIUMHCS CBOMX KOHCTUTYIIMOHHBIX MPaB U 00A3aHHOCTEH, YBaXKEHUS K
3aKOHY U MPaBOMOPSAKY;

MPEJICTaBICHUs] O COLMAJIbHBIX HOPMAax M IMpaBWIaX MEXKJIMYHOCTHBIX OTHOIICHUH B
KOJUIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOU JESITENbHOCTU MPU CO3/IaHUU YUEOHBIX MTPOEKTOB,
pelIeHny y4eOHbIX U MO3HABATEIbHBIX 3a/1a4, BHINOJHEHUH XUMUYECKUX SKCIIEPUMEHTOB;

CIOCOOHOCTH MOHUMATh U MPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTBI IPYTUxX
P aHAJN3€ PA3JINYHbIX BUJIOB y4eOHOM AeATEIbHOCTH;

2) IATPUOTHYECKOI0 BOCIIUTAHMS:

[IEHHOCTHOTO OTHOIICHHUS K MCTOPUYECKOMY U HAyYHOMY HACIEIHI0 OTEUECTBEHHOU
XUMHH;

YBOXEHUS K IPOLIECCy TBOPUYECTBA B OOJIACTH TEOPUU U TMPAKTHUUYECKOTO MPUIIOKEHHS
XMUMHH, OCO3HAHUS TOTO, YTO JaHHbIE HAYKH €CThb pPe3yJbTaT JIMTENbHBIX HAOIIOICHUH,
KPOTIOTIMBBIX 3KCIIEPUMEHTANIBHBIX TOUCKOB, TOCTOSIHHOTO TPY/a YYE€HBIX U TPAKTHKOB;

WHTEpeca M [O03HABATEJIBHBIX MOTHBOB B TMOJYYEHHH M MOCIEAYIOIIEM aHalu3e
MHGOPMALIUU O TIEPEIOBIX JOCTIKEHHUSIX COBPEMEHHON OTEUECTBEHHON XUMMUU;

3) 1yXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:

HPABCTBEHHOT'O CO3HAHUS, ’TUUYECKOTO TIOBE/ICHHS;

CIIOCOOHOCTH OIICHMBATh CHUTYallMH, CBS3aHHbIE C XUMUYECKUMH SBICHUSMHU, U
MPUHUMATh OCO3HAHHBIE PEILICHUS, OPUEHTUPYSACh Ha MOPAJIbHO-HPABCTBEHHBIE HOPMBI M
LIEHHOCTH;

TOTOBHOCTH OILICHMBATh CBOE IOBEJEHME U IOCTYNKM CBOMX TOBapHILEH C IMO3ULUN
HPaBCTBEHHBIX M MIPABOBBIX HOPM U € YYETOM OCO3HAHMS MOCIEACTBUNA MOCTYIKOB;

4) popMHupPOBaHHS KYJbTYPHI 310POBbS:

MOHMMaHUS LIEHHOCTEH 310poBoro u Oe3zomacHOro o6pas3a >KHW3HH, HEOOXOIMMOCTHU
OTBETCTBEHHOT'0 OTHOIIEHUS K COOCTBEHHOMY (PM3NYECKOMY U IICUXUYECKOMY 3/I0POBBIO;
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coOirofeHNs MpaBWJI OE30TIACHOTO OOpAIleHUs] ¢ BEUIECTBAMHU B OBITY, MOBCEAHEBHOU
KU3HH, B TPYIOBOU JEATEILHOCTH;

MOHUMAHMS [EHHOCTH TMPaBWJI WHIAWBUAYAILHOTO W KOJUICSKTUBHOTO 0€30MacHOro
MOBEJICHUS B CUTYAIIUSAX, YIPOXKAIOIIHUX 3/I0POBBIO U KU3HU JIIOJICH;

OCO3HAHUS TOCIICJCTBUN W HEMPUSATHS BPEIHBIX MPUBBIYCK (YIOTPEOICHUS AIKOTOJIS,
HapKOTHUKOB, KypeHUs);

5) Tpya0BOro BOCIIUTAHMS:

KOMMYHUKAaTUBHOM KOMIIETEHTHOCTH B y4e€OHO-HCCIEAOBATEIBCKON JEATEIBHOCTH,
OOIIECTBEHHO TIOJIC3HOM, TBOPUECKOH U IPYTUX BUAAX JICATEIHHOCTH;

YCTAaHOBKM Ha AaKTUBHOE Yy4YacTHE€ B PEIICHUM NPAKTUYECKUX 3a/ady COLMAIBHOMN
HaIPaBJIEHHOCTH (B paMKaxX CBOETO Kjlacca, IIKOJIbI);

HWHTEpeca K MPAKTUYECKOMY H3Y4YECHHIO MPOodecChil pa3IMuyHOTO poJia, B TOM YHCIE Ha
OCHOBE MIPUMEHEHHS IPEIMETHBIX 3HAHUMN 10 XUMUU;

YBaXXEHUS K TPYAY, JIOASIM TpyJa U pe3yiabTataM TPYJI0BOH JACSITEIBHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHIUBHUIYAJIILHOM TPaeKTOpPUH OOpa3oBaHUS,
Oynymei mpodeccun U peain3anuu COOCTBEHHBIX KU3HEHHBIX IUIAHOB C YYETOM JIMYHOCTHBIX
HWHTEPECOB, CIIOCOOHOCTEH K XUMHH, HHTEPECOB 1 MOTPEOHOCTEH 00IIeCTBA;

6) IK0JIOTHY€eCKOr0 BOCIIMTAHUA:

9KOJIOTUYECKH TIeJIECOOOPA3HOTO OTHOMICHHS K MPUPOJIe KaK MCTOYHHUKY CYIIECTBOBAHHS
JKU3HH Ha 3eMIIe;

MMOHUMAaHMSI TII00ATBHOTO XapaKTepa PKOJOTHYECKUX MPOOIIeM, BIUSHUS SKOHOMHUYECKHUX
MPOLECCOB HA COCTOSTHUE MPUPOTHON U COLIMATIBHOM CPEIBI;

0CO3HAHUsI HEOOXOIUMOCTH UCIOJIB30BAHUS JOCTHKEHUM XUMUH JIJIsI PEIICHHS BOIIPOCOB
palMOHAIBHOTO IPUPOAOIOIB30BAHNS;

AKTUBHOTO HENPUATHUS NCUCTBUM, MPUHOCSIIUX BPEA OKPYXKAIOIIEH MPUPOIHOU cpene,
YMEHHSI TPOrHO3UPOBATh HEOIAroMpUATHBIE 3KOJIOTMYECKHUE IMOCIEACTBUS MpPeIpPUHUMAEMbIX
JNEUCTBUIM U MPEIOTBPAIIATH UX;

HaJu4usl PA3BUTOTO SKOJOTWYECKOIO MBINUICHUS, S3KOJOTMYECKOW KYNbTYPhI, OIbITA
NESATEIBbHOCTH  SKOJOTMYECKOM HANpaBICHHOCTH, YMEHHsS PYKOBOJCTBOBAaTbCA HMH B
M03HABaTEIbHON, KOMMYHUKAaTUBHOMN U COLIMAIBHON MPAKTHKE, CHOCOOHOCTH M YMEHHS aKTUBHO
MIPOTUBOCTOATH UCOJIOTUH XeMOopoOuu;

7) HUEHHOCTH HAYYHOI'0 TO3HAHUSA:

MHPOBO33PEHHS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO pa3BUTUSl HAayKd U
0OLIECTBEHHOM MPAKTUKH;

MOHUMaHM cHnenuduKd XUMUU Kak HayKd, OCO3HaHusi e€ poiu B (OPMUPOBAHUU
paIMOHATILHOTO HAYYHOT'O MBIIIJICHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTaBICHUS 00 OKpYy>KaroeM
MHUpE KAaK O €IMHCTBE IMPHUPOJbI M YEJIOBEKa, B MO3HAHUM MPUPOJHBIX 3aKOHOMEPHOCTEH M
pelIeHny mpooieM COXpaHeHUsl TPUPOJTHOTO PAaBHOBECHS;

yOexAEHHOCTH B 0CO0OM 3HAYMMOCTH XMMHH JUIsI COBPEMEHHOM IMBWIM3AIMH: B €8
T'yMaHUCTUYECKOW HAIPaBJICHHOCTH M BaKHOW POJNM B CO3/JaHUM HOBOM 0a3bl MaTepuaIbHON
KYJIBTYpBI, B PELICHUH II100abHBIX TPOOJIEM YCTOMYHUBOTO Pa3BUTHS YEIOBEYECTBA — CHIPHEBO,
SHEPreTHYeCKOM, TMUIIEBOW M DKOJOTUYECKOW O€30MacHOCTH, B Pa3BUTUU METUIMHBI,
o0ecrevyeHny yCIOBHM YCIENIHOTO TPyAa M SKOJIOTHMYECKH KOM(POPTHON KU3HHU KaXKIOTO YeHa
00I111eCTBA;

€CTECTBEHHO-HAyYHOM T'PAMOTHOCTH: TIOHUMAaHUs CYIIHOCTH METOJOB IMO3HAHUS,
HCIIOJIb3YeMBIX B €CTECTBEHHBIX HAYKaxX, CIIOCOOHOCTH HCIIOJIb30BAThH MOJIyYaeMble 3HAHUS IS
aHalM3a U OOBACHEHHUs SBICHHUH OKPYXKAIOUIETO MHUpPAa M MPOUCXOISIINX B HEM H3MEHEHUH,
YMEHHUs IeJaTh 000CHOBAHHBIC 3aKIIFOUEHUSI HA OCHOBE HAYYHBIX (PAKTOB M MMEIOIIUXCS TaHHBIX
C LEJbIO MOJIYYEHHUSI 1I0CTOBEPHBIX BHIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITENILHO MCTIOIh30BaTh XUMUUYECKUE 3HAHUS JUTSl pEeLIeHUs TpooiieM
B peajbHbIX KU3HEHHBIX CUTYaIUAX;

HMHTEpeca K MO3HAHMIO, UCCIIEI0OBATEIbCKON NEATENbHOCTH;
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TOTOBHOCTH M CIHOCOOHOCTH K HEMPEpPHIBHOMY OOpPa30BaHUI0 U CaMOOOpa30BaHUIO, K
AKTUBHOMY TIOJIYYCHHUIO HOBBIX 3HAHUM 1O XHMHH B COOTBETCTBHUM C JKU3HCHHBIMHU
MOTPEOHOCTAMHU;

WHTEpeca K OCOOEHHOCTAM Tpyda B pa3nuuHbiXx cdepax mpodecCHoHaATBHOM
JESITEILHOCTH.

METAINIPEAMETHBIE PE3YJIbTATHI

MertanpeaMeTHbIe Pe3yIbTaThl OCBOSHHS MPOTPAMMBI M0 XMMHH Ha YpPOBHE CPEIHETrO
o0m1ero 00pa3oBaHUs BKJIFOYAIOT:

3HAYUMBIC i1 (DOPMHPOBAHHSI MHUPOBO33PEHUS OOYUAIOIIUXCS MEXKIUCIUTUITMHAPHBIC
(MeXIIpeIMETHBIC) OOIIICHAYYHBIE TIOHITHS, OTPAKAIOIINE IEJIOCTHOCTh HAYYHOW KApTUHBI MUPA
U crienu(UKy METOJIOB TTO3HAHUS, CIIOIh3yeMbIX B €CTECTBEHHBIX HayKaX (MaTepusi, BEMIECTBO,
JHEprusi, SBJCHHE, MPOIECC, CHCTEMa, HAYYHBIN (haKT, MPHHIIUI, THIIOTE3a, 3aKOHOMEPHOCTH,
3aKOH, TEOPHSs, HCCIICI0OBAaHNE, HAOIIOICHNEe, U3MEPEHUE, YIKCTICPUMEHT U JIPYTHE);

VHUBEpCAIbHBIC  y4eOHBIE  JICHCTBHUSA (mo3HaBaTeNbHBIC, KOMMYHUKATUBHEIE,
perynaTuBHble), obecreynBarouie QopMUpOBaHHE (QYHKIHMOHAIBHOW TPAaMOTHOCTH U
COIMAITLHOM KOMIIETCHITHH 00yJaronuXcs;

CIOCOOHOCTh ~ OOYYAIONIMXCS ~ MCMOJIb30BaTh ~ OCBOEHHBIE  MEXIUCITUIUIMHAPHEIE,
MHPOBO33PCHUYCCKUE 3HAHUS W YHUBEPCAIbHBIC YYeOHBIC JICHCTBUS B TIO3HABATEIHLHOW W
COIIMAIBHON MTPAKTHKE.

MerTanpeMeTHbIE Ppe3yJabTaThl OTPAKAOT OBJIAJCHUE YHUBEPCAIBHBIMU YIeOHBIMU
MMO3HABATEIbHBIMH, KOMMYHHUKATHBHBIMH U PETYJISITHBHBIMU JICHCTBUSMU.

Ilo3HaBaTebHBIE YHHUBEPCATbHbBIE YUeOHbIE e CTBHUS

1) 6a3oBble JorMUecKUe AecTBUSI:

CaMOCTOSITENIbHO (POpMYNIHpOBaTh U aKTyalM3UpOBaTh MNpoOiieMy, paccMaTpuBaTh €&
BCECTOPOHHE;

OTIPEIeNIATh LEIN JeATeIbHOCTH, 3aJaBas HapaMeTpbl U KPUTEPUHM HX JOCTHXKECHHUS,
COOTHOCHUTH PE3yJbTaThl AEATEILHOCTHU C MOCTABICHHBIMU IIENISIMU;

WCIOJIb30BaTh MPU OCBOEHUM 3HAHUM MNPUEMBI JOTMYECKOTO MBIIUICHUS: BBIICIATD
XapakTepHble TMPU3HAKK TOHATHM W YCTaHABIMBAThb UX B3aMMOCBS3b, HCIOJIB30BATh
COOTBETCTBYIOIINE MOHITUS I 00BACHEHUS OTJCNIbHBIX (DAKTOB U SBJICHHUIA;

BBIOMPATh OCHOBAHUS M KPUTEPHHU IS KJIacCU(UKALMY BEIIECTB M XUMUYECKUX PEaKIIHii;

yCTaHaBIUBATh NPUUYMHHO-CJICICTBEHHBIE CBSI3U MEXK/y U3Y4aeMbIMU SIBJICHUSIMU;

CTpPOUTH JIOTUYECKUE pacCyX AeHHs (MHIYKTUBHBIC, MACIyKTUBHbIC, IO aHAJOTHH),
BBISIBIISITh 3aKOHOMEPHOCTU UM MPOTUBOPEUYUS B PACCMATPUBAEMBIX SIBICHUAX, (POPMYIHPOBATH
BBIBOJIbI M 3aKJIIOUEHHUS;

MIPUMEHSATH B MPOLIECCE MO3HAHUS UCIOJIb3yeMble B XUMUU CHMBOJUYECKHE (3HAKOBHIC)
MOJenu, MpeoOpa3oBbhIBATH MOIETIbHBIEC IPECTABICHUS — XUMUUECKUN 3HAK (CHMBOJI) DJIEMEHTA,
XxuMuueckas ¢GopMmyna, YpaBHEHHME XHMHUYECKON peaknud — TpU pEeHIeHHHd Y4eOHBIX
MO3HABATEIbHBIX M MPAKTUYECKUX 3ajad, MPUMEHATh Ha3BaHHbIE MOJEIbHBIC MPEACTABICHUS
JUIS BBISIBIICHUS XapaKTEPHBIX MPU3HAKOB U3yYaeMbIX BEIIECTB U XUMHUECKUX PEaKIU.

2) 6azoBbIe HCCIEN0BaATEbCKHE IeCTBHS:

BIIaJIETh OCHOBAMH METOJIOB HAYYHOTO MO3HAHUS BEIIECTB U XUMUYECKIX PEAKIIHIA;

dbopMmynupoBaTh LEeTH MW 3aJaYd  UCCIECOBAHMS, MHCIONIB30BaTh IIOCTABJICHHBIE U
CaMOCTOSITENILHO C(HOPMYTHUPOBAHHBIE BOMPOCHI B KAYECTBE MHCTPYMEHTA TO3HAHUSI M OCHOBBI
i GopMHUPOBAHUS TUIIOTE3BI TIO MIPOBEPKE MPABHILHOCTH BHICKA3bIBAEMBIX CYXKICHUM;

BIIQZIETh HAaBBIKAMH CAMOCTOSITENILHOTO TUIAHMPOBAHMS W MPOBEICHUS YYEHUUYECKHX
AKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHsI HAOMIOAATh 3a XOJOM IMpOIlecca, CaMOCTOSTENBHO
MPOTHO3UPOBATh €r0 pe3ynabTaT, (QOopMyIHpOBaThH OOOOIIEHHWS U BBIBOJBI OTHOCHUTEIHHO
JOCTOBEPHOCTH PE3yJbTaTOB MCCIIECIOBAHMS, COCTABISATH 000CHOBAHHBINA OTYET O MPOACTAHHOM
pabore;
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npuoOpeTaTh ONBIT YYCHWYECKOW MCCIIEOBATEIbCKONM W IMPOEKTHOM JesITEIbHOCTH,
IIPOSIBJIATh CHOCOOHOCTh M TOTOBHOCTh K CaMOCTOATEIbHOMY IIOMCKY METOJOB pEIIECHUs
MIPaKTUYECKUX 33a4, IPUMEHEHHUIO Pa3IMUHbIX METOJ0B [T0O3HAHUSI.

3) pabora ¢ nngopmanmeii:

OPUEHTUPOBATHCSI B  PA3IMYHBIX HCTOYHHMKAX WHPOpManuu (HAYYHO-TIOMYJISIpHAS
JUTeparypa XMMHYECKOTO COJIEpXKaHWs, CIpaBOYHBIE TMocoOusi, pecypcel HHTepHera),
aHAJIM3UPOBaTh MH(GOPMALIMIO pa3IWYHbIX BUAOB M (OPM MPEACTABICHUS, KPUTHYECKU
OILICHUBATh €€ JOCTOBEPHOCTb U HEIIPOTUBOPEUMBOCTE;

(dbopMynHpoBaTh 3aMpochl U TNPUMEHATh pPa3IUYHBIE METOABI TPU TOMCKE M OTOOpe
nHpOopMaKY, HeOOXOIMMO [T BHITIOJIHEHHUS YU4EOHBIX 33/1a4 ONPEACIEHHOTO THTIA;

nprOOpeTaTh OMBIT MCIOJIE30BAHMS WH(POPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJIOTUH U
Pa3IMYHBIX TOMCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAIBbHYIO (POpPMY IMpeACTaBICHUS MHPOPMALUK (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIULBI, PUCYHKH U JIpYTHE);

WCIIOJIb30BAaTh HAy4yHBIH SI3bIK B KAaueCTBE CpPEACTBA IpH paboTe ¢ XUMHUYECKOU
nHpopmanyen: TPUMEHATh MEXINpeAMETHble ((U3NYEeCKue M MaTeMaTH4YeCKHe) 3HaKu U
CHUMBOJIBI, POpMYIIbI, aO0OpeBUATYpPbI, HOMEHKIIATYPY;

HCIO0JIb30BAaTh 3HAKOBO-CUMBOJIMYECKHE CPEICTBA HATJISTHOCTH.

KoMMyHHKaTHUBHBIEC YHUBEPCAJIbHBIEC YUeOHbIE 1eliCTBUA:

3aJ1aBaTh BOIPOCHI MO CYIIECTBY 00CYK/1aeMOIl TEMBI B X0/1€ JUAJIOTa U/UIIH JUCKYCCHUH,
BBICKa3bIBaTh UAEH, (GOPMYIUPOBATH CBOU MPEUIOKEHNS OTHOCUTENIBHO BBITIOJIHEHUS
MpeUI0KEHHOM 3a/1a4H;

BBICTYNaTh C IMpE3EHTAlMeil pe3yabTaTOB MO3HABATENbHOM AESITETBbHOCTH, MOJY4YE€HHBIX
CaMOCTOSITEJIBHO WJIM COBMECTHO CO CBEPCTHUKAMH IIPU  BBINOJHEHUM XHMHYECKOTO
JKCIIEPUMEHTA, MPAKTUYECKON paboThl MO HCCIEAOBAHUIO CBOWMCTB H3y4aeMbIX BEIIECTB,
peanu3anuy ydeOHOTro MpoeKTa, M (OpMyaHpoBaTh BBIBOJBI O pe3ylbTaTaM NPOBEAEHHBIX
UCCIIEIOBAaHUI ITyTEM COTJIaCOBAHUS MO3ULUH B X0/1€ 00CYX/IeHUs 1 0OMEHa MHEHHSIMH.

PeryasiTuBHble YHHBepPcaJibHble yUeOHbIE 1eliCTBHS:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh M OCYILECTBIATH CBOKO IMO3HABATENBHYIO AEATEIBHOCTD,
ompenenss e€ Leau W 3aJauyd, KOHTPOJIMPOBATh U MO Mepe HE0OXOAMMOCTH KOPPEKTHPOBATh
IIpe/UIaraéMblii aJIrOPUTM JEHCTBUM IIPU BBINOJHEHUU Y4E€OHBIX M MCCIIENOBATENbCKUX 3a/ad,
BBIOMpaTh Hanbosee F3(h(PEKTUBHBIN CIOCOO UX pPEIIeHUS C YIETOM TMOJYyYCHHs] HOBBIX 3HAHUH O
BEILECTBAX U XUMHUYECKUX PEAKIUAX;

OCYILECTBIIATH CAMOKOHTPOJIb IEATEIBHOCTH HA OCHOBE CAMOAHAIIN3a U CAMOOLCHKHU.

HNPEAMETHBIE PE3YJIbTATDBI

10 KITIACC

[IpeameTHbIe pe3ynbTaThl 0CBOCHUS Kypca «OpraHuyeckas XUuMUsD» OTPaKaroT:

cOpMUPOBAHHOCTh MPEACTABICHHUI: O MECTe W 3HAYEHUHU OPTraHMYECKOM XUMHHU B
CHCTEME €CTECTBEHHBIX HayK U €€ poJH B 00eCIeYeHUN YCTOHYMBOIO Pa3BUTHS YEIOBEUECTBA B
pelieHud mpobIeM SKOJIOTUYECKOM, PHEPreTHYecKo M MUILEeBON O€30MacHOCTH, B Pa3BUTUU
MEJUIIMHBI, CO3JaHMM HOBBIX MAaTEpPHalOB, HOBBIX HMCTOYHHKOB JHEPrUH, B OOECHEUEeHUU
paIMoOHaIBLHOTO MPHUPOAOTIONH30BaHUS, B (DOPMHUPOBAaHUHM MUPOBO33PEHUSI M OOIIEH KyIbTYpbI
YeloBeKa, a TaKkKe OJKOJIOTUYECKH OOOCHOBAHHOTO OTHOIICHHS K CBOEMY 3JI0POBBIO U
MIPUPOIHOM CpEAE;

BJIaJICHUE CHCTEMOW XMMHUUYECKMX 3HAHUW, KOTOpas BKJIIOYAET: OCHOBOIOJIArarouiue
MOHATHS — XMUMHUYECKHIl 3JIEMEHT, aToM, SApPO M IJIEeKTpOHHas o0osouka aroma, S-, p-, d-
aTOMHBIE OpOUTANIM, OCHOBHOE M BO30YXIAEHHOE COCTOSIHHMSI aTOMa, THMOPHIU3AlUs aTOMHBIX
opOuTanel, MOH, MOJIEKyNla, BaJICHTHOCTH, JJIEKTPOOTPHUIIATEIHLHOCTh, CTENEHb OKHCIICHUS,
XMUMHYECKasi CBs3b, MOJIb, MOJISIpHAas Macca, MOJISIPHBIA OOBEM, YIIIEPOJHBIA CKEleT,
(GyHKIMOHATBHAS TPYIIa, paguKkan, CTPYKTYpHbIe (GopMynbl (pa3BEPHYTHIE, COKpamlEHHBIC,
CKEJIeTHBIE), M30MEpHUsl CTPYKTYpHas W MPOCTPAaHCTBEHHas (TeoMEeTpUYecKas, ONTHYEecKas),
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M30MEpBl, TOMOJIOTMUECKUN psZl, TOMOJIOTH, YIJI€BOAOPOAIbI, KHCIOPOJA- U a30TCOJAEpIKaIlUe
OpraHMYECKUE COEIUHEHMS, MOHOMED, IOJUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJSPHbIE
COCIMHEHUS; TEOPUH, 3aKOHBI (mepuoauveckuit 3akoH J[. WM. MenneneeBa, Teopusi CTpOCHHS
opranuueckux BemecTB A. M. byrnepoBa, 3akOH COXpaHEHUSI MacChl BEILECTB, 3aKOH
COXPAaHEHHs W IMPEBPALIEHUS] DSHEPIUHM NpPU XUMHUECKUX PpEAKLUsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUHN SI3bIK XMMUH, MHUPOBO33PEHUECKUE 3HAHUS, JIeKAllUE€ B OCHOBE INOHUMAaHMS
NPUYMHHOCTH M CHCTEMHOCTH XUMUYECKHX SBJICHHM; TIPEJCTABICHUS O MEXaHU3Max
XUMUYECKUX PEaKIUH, TEPMOIUHAMUYECKUX UM KHHETUYECKUX 3aKOHOMEPHOCTSIX HUX
MPOTEKaHUs, 0 B3aMMHOM BJIMSTHUM aTOMOB W TPYII aTOMOB B MOJICKyJaxX (MHAYKTHBHBIN U
Me3oMepHbIH P dexTr, opueHTaHThl | U |l pona); dbakronormdeckue cCBeIeHUS O CBOWCTBAX,
COCTaBe, NOJy4YEeHUH U 0€3011aCHOM HCIOJIb30BaHUU BaKHEUIINX OPraHUUYECKUX BEIIECTB B OBITY
U TPaKTUYECKOM JESITEeIbHOCTH YeJIOBEKa, OOMIMX Hay4yHbIX MPUHLHUIAX XUMHYECKOIO
IIPOM3BOJICTBA (HAa MpUMeEpe MPOU3BOACTBA METAaHOJA, IepepabOTKH HEPTH);

c(hopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTepPHbIE MPU3HAKU MMOHATHN, YCTAaHABIUBATH
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOIINE TOHITHS IIPH ONMCAHUH COCTaBa, CTPOCHUS U
CBOMCTB OPraHMYECKUX COCTUHECHUN;

c(OpMUPOBAHHOCTh YMEHUI:

HCI0JIb30BAaTh XMMHYECKYIO CHUMBOJIMKY JUISl COCTABIEHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILIEHHBIX U CKEJIETHBIX) POPMYJI OPraHUYECKUX BEUIECTB;

COCTaBJIATh ypPAaBHEHHUS XUMHUYECKUX PEAKIUA ¥  PACKPHIBaTh HMX CYIIHOCTH:
OKHUCJIUTEIbHO-BOCCTAHOBUTENBHBIX ~ PEAKIMIl  MOCPEACTBOM  COCTaBJIEHUS  DJIEKTPOHHOTO
OamaHca JTHX pEaKIui, peakIuii HOHHOTO OOMeHa IyTEM COCTaBJICHUS WX TIOJHBIX U
COKpaIIEHHBIX HOHHBIX YPaBHEHUI;

W3rOTAaBIMBATh MOJETH MOJIEKYJ OpPraHMYecKHX BEIIeCTB JJs WUIIOCTPAlUUd HUX
XMUMHYECKOTO U IMPOCTPAHCTBEHHOTO CTPOCHUS;

c(hOpMUPOBAHHOCTh YMEHUI: yCTaHABIMBATh MIPUHAUIEKHOCTh U3YYEHHBIX OPraHUYEeCKIX
BEIIECTB 10 UX COCTaBY M CTPOEHUIO K ONpeAeNEHHOMY KJIacCy/Tpylie COeIMHEHUH, 1aBaTh UM
Ha3BaHus 1Mo cuctemarndeckoit HomeHknarype (IUPAC) u npuBoauTh TpUBHATBHBIC HA3BAHUS
JUIA  OTAETbHBIX TPEJCTaBUTENeH OpPraHUYeCKUX BELIEeCTB (ITUJICH, aleTHIIEH, TOIYoll,
[JIMLEPUH, OSTUJICHIJINKONb, (eHos, Qopmanpaeru, ameraabAerui, aleToH, MypaBbHHAs
KHCIIOTA, YKCYCHAasi KHCJIOTa, CT€ApUHOBAs, OJICMHOBAs, MAJbMUTHHOBAS KHUCIOTbI, TJIHIIMH,
aJlaHWH, MaJIbT03a, PPYKTO3a, AHUIIUH, TUBUHWII, U30MPEH, XJIOPOIPEH, CTUPOJ U IPYyrue);

chOpMUPOBAHHOCTh YMEHHUS OINPEACNATh BHUJ XUMHUYECKOW CBS3M B OpPraHMYECKHUX
COeMHEHUX (KOBaJICHTHAs U HOHHAs CBS3b, G- U M-CBSA3b, BOJOPOIHAS CBS3b);

c(OpMUPOBAHHOCTh YMEHUS NPUMEHATH IOJIOXKEHHUSI TEOPUU CTPOCHHUS OPraHMYEeCKHX
BemecTB A. M. byriepoBa [uisi 00bsCHEHHUsI 3aBUCMMOCTH CBOMCTB BEILIECTB OT UX COCTaBa U
CTpOCHUS;

chOpMUPOBAHHOCTh YMEHUN XapaKTepHU30BaThb COCTaB, CTpOCHHE, (UIUYECKUE U
XMMHYECKHE CBONCTBA TUIIMYHBIX MPEACTABUTENEH pa3INYHBIX KJIIACCOB OPTaHUYECKUX BEIECTB:
QJIKAaHOB, LUKJIOAIKAHOB, AJKCHOB, AJKAaJWEHOB, AJKMHOB, apOMAaTHYECKHUX YTIIEBOIOPOJIOB,
CIUPTOB, AIbJAETHJIOB, KETOHOB, KAPOOHOBBIX KHCJOT, MPOCTHIX U CIOXKHBIX 3(UPOB, KUPOB,
HUTPOCOEIMHEHUN 1 aMUHOB, aMHHOKHCIIOT, OETTKOB, YIIIeBOJOB (MOHO-, M- U TIOJHCAXapuIoB),
WJUTFOCTPUPOBATh T€HETHMYECKYI0 CBSI3b MEXKJIy HUMHU YPaBHEHHMSIMHU COOTBETCTBYIOLIUX
XMUMHUYECKUX PEaKIUN C UCTIONB30BAaHUEM CTPYKTYPHBIX (popmyt;

chOpMUPOBAHHOCTh YMEHUSI TMOATBEPXKAAaTh Ha KOHKPETHBIX MPUMEpPAX XapakTep
3aBUCHUMOCTH PEAKIMOHHOW CHOCOOHOCTH OPraHMYeCKUX COEAMHEHHUN OT KpaTHOCTH W THUIIA
KOBaJICHTHOM CBSI3U (G- U TM-CBSI31), B3AUMHOTO BIUSHUS aTOMOB U TPYIII aTOMOB B MOJIEKYJaX;

chOpPMUPOBAHHOCTh YMEHHS XapaKTepU30BaThb HWCTOYHUKU YIJIEBOJOPOTHOTO CHIPhS
(HedTh, TPUPOAHBINA Ta3, Yroyb), CrOCOObI €ro nepepaboTKH M MPAKTUYECKOe MpPUMEHEHUeE
MIPOIYKTOB NepepaboTKH;
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c(OpPMHUPOBAHHOCTh BIAJICHUS CHCTEMOW 3HAHUH O ECTECTBEHHO-HAyYHBIX METOJaxX
IIO3HAHUA — Ha6HIOI[eHI/II/I, HU3MCPCHHUHU, MOACIUPOBAHUH, OSKCIICPHUMCHTC (peaJIBHOM u
MBICJIEGHHOM) U YMEHUS IPUMEHSTH 3TH 3HAHUS;

cOPMHUPOBAHHOCTh ~ YMEHHUS TPUMEHATh OCHOBHBIC  OMNEPAMHU  MBICIHUTEIHHON
NESITeNLHOCTH — aHAIW3 M CHUHTE3, CpaBHEHHE, O0OOIIEHWE, CHCTEMATH3aIUIO, BBISIBICHUE
IMPUYUHHO-CJICICTBCHHBIX CBsI3el — AJI1 U3Yy4YCHUA CBOMCTB BCIICCTB U XUMHUYCCKUX peaKuHﬁ;

C(bOpMI/IpOBaHHOCTI) YMCHHﬁZ BBISIBIISITH B3aUMOCBSI3b XUMUYECKUX 3HAHUU C NOHATHAMU U
MPEJICTABICHUSIMU  JIPYTHX €CTECTBCHHO-HAYYHBIX TPEAMETOB JUIS 0oJiee OCO3HAHHOTO
IMOHUMAHUA CYHIHOCTH MATCpHUAJIbHOIO €AMHCTBA MHpPA, UCIIOJIB30BATb CHUCTCMHBLIC 3HAHUS IIO
OpFaHquCKOﬁ XUMHUHN I 0o0bBsACHEHNS U IMPOTrHO3UPOBAHUA ﬂBJICHHi/JI, UMCHOIIUX €CTCCTBCHHO -
HAy4HYIO IIPUPOLY;

cOpPMUPOBAHHOCTh YMEHUW: MPOBOJUTH pacdy€Tbl MO XHWMHUYECKUM (opmynaM U
YpaBHEHUSAM XMUMHYECKUX PEaKIUA C HCIOJIb30BaHHEM (PU3NYECKUX BEIMYWH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapPAKTEPHU3YIONIUX BEIIECTBA C KOJIMYECTBEHHOW CTOPOHEI:
paCLIéTI)I 10 HAXOXKXICHUIO XUMHAYECKOU (pOpMy.]'II)I BeIIIeCTBA IO U3BCCTHBIM MACCOBBIM JOJIAM
XUMHMUYECKUX 3JIEMEHTOB, IPOIYKTaM CrOpaHusl, MJIOTHOCTH ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHHUI: MPOTHO3UPOBAThH, AHAIM3UPOBATh U OIICHUBATH C TO3HIIHI
IKOJIOTHYECKOH Oe30TaCHOCTH IOCIICJCTBUSL OBITOBOM W IMPOHM3BOJICTBEHHOW JCSATEIHLHOCTH
YEJIOBEKa, CBS3aHHOW C TEepepadOTKOM BEIIECTB, HCIONH30BATh IOJYYCHHBIC 3HAHUS IS
MPUHSATHS TPAMOTHBIX PELISHHI MPOOJIEM B CUTYalIUAX, CBI3aHHBIX C XUMHUEH;

c(hOopMUPOBAaHHOCTh YMEHUM: CAMOCTOSTEIBHO TUIAHUPOBATH W MPOBOJUTH XUMUUYECKUM
OKCIICPUMCHT (HOJ'Iy‘—IeHI/Ie N U3YyUCHUC CBOMWCTB OpPraHu4e€CKUX BCIICCTB, KAYCCTBCHHBIC PCAKIITNN
VIIIEBOJOPOJIOB  PA3IMYHBIX KJIACCOB M KHCIOPOJICOJIEPKAIIUX OPTaHWYECKHX BEIIECTB,
pellleHre HKCIEPUMEHTAJbHBIX 3aJad IO pAaclO3HABAHMIO OPTraHWYEeCKHX BEIIECTB) C
coOmoieHrneM TpaBuil  0€30MacHOro  OOpaimieHuss C  BEHIeCTBAMH W JTaOOpPaTOPHBIM
obopynoBanueM, (GopMyaupoBaTh I€Jb HCCIECIOBAHUS, MPEJACTABIATH B pa3IudHOU (opme
Pe3yNbTaThl SKCIIEPUMEHTA, aHATU3UPOBATH U OLICHUBATh UX JIOCTOBEPHOCTD;

c(hOpMUPOBAHHOCTb YMEHUM:

coOo1aTh TMpaBUia IKOJOTHYECKH IIEIeCO00pa3HOTO TMOBEACHHUS B OBITY W TPYIOBOM
NEeSTeIbHOCTH B IEJIAX COXPAHEHHUS CBOEro 370POBbs, OKpYKAloIled HPUPOIHON cpelnsl U
JOCTHXKEHHS €€ YCTOMYMBOTO Pa3BUTHS;

OCO3HaBaTh OMACHOCTh TOKCHUYECKOIO ACWCTBUSI HAa >KUBbIE OPraHU3Mbl OMpEeEHHBIX
OpraHMYECKUX BEIeCTB, HOHUMas cMbich nokazatens [T1K;

aHAJIM3UPOBATh  1€1€cO00pa3HOCTh  NMPUMEHEHHs]  OPraHMYecKUX  BEIIeCTB B
MIPOMBIIIJIEHHOCTH U B OBITY C TOUKHU 3PEHHSI COOTHOILIEHUS PUCK-TIOJIb3a;

cOpMUPOBAHHOCTh YMEHHI: OCYIIECTBIIATH I[CJICHANIPABICHHBIN MOUCK XUMHYECKOU
uH(popMallUd B pa3iMYHBIX MCTOYHMKAX (HayyHas U ydeOHO-HAy4yHas JUTepaTypa, CpelcTBa
MaccoBoil uH(popManuu, HMHTEepHET U Apyrue), KPUTHUECKU aHAIU3UPOBATH XUMUYECKYIO
uHpopmalnio, nepepadarbiBaTh €€ U KUCIOJIb30BaTh B COOTBETCTBUH C MOCTaBJICHHON y4yeOHOU
3aJ1avuen.

11 KJIACC

[IpenmeTrHbie pe3ynbTaThl OCBOEHUS Kypca «OOmmas W HEOpraHUYecKas XUMH»
OTpaXkaroT:

c(hOpMUPOBAHHOCTH MIPEJCTABICHUN: O MaTePHAIbHOM €IMHCTBE MHUPA, 3aKOHOMEPHOCTSIX
Y TMO3HABAEMOCTU SBIIEHUU TPUPOJIBI, O MECT€ M 3HAUYEHWU XUMHHU B CHCTEME E€CTECTBEHHBIX
HayK U e€ poJid B 00eCTeYeHNH YCTOWYUBOTO PA3BUTHS, B PEIICHUH MPOOJIEM KOJOTHYECKOH,
SHEPreTHYeCKOH U THUIIEeBOH OE30MacHOCTH, B Pa3BUTUM MEIUIIMHBI, CO3/JaHUU HOBBIX
MaTepuaaoB,  HOBBIX  HCTOYHHUKOB  OSHEpPruM, B  OOECHEYeHWH  PalMOHATBLHOTO
MIPUPO/IOTIOIIE30BaHuS, B (GOPMUPOBAHUN MUPOBO33PEHUS U O0IIeH KyIbTYphl UeTOBEKa, a TAKKE
AKOJIOTHYECKH 000CHOBAHHOTO OTHOIIICHHUS K CBOEMY 3JIOPOBBIO U MIPUPOTHOM Cpejie;

BIIQJICHUE CHUCTEMOW XUMHUYECKMX 3HAHHMM, KOTOpas BKIIOYAET: OCHOBOIIOJIATAIOIINE
MOHATHS — XMMHYECKUN AJIEMEHT, aToOM, SIIPO aTOMa, U30TOIIbI, AIEKTPOHHAs 000JI0YKa aToMa, S-
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, p-, d-atomHbBIe OpOWTaNM, OCHOBHOE W BO30YXKAEHHOEC COCTOSHHS aTOMa, THOpHIM3arlvs
aTOMHBIX OpOWTajeil, WOH, MOJIEKYyla, BaJCHTHOCTH, JJIEKTPOOTPHUIIATEIHHOCTh, CTEIICHb
OKUCJICHUSI, XUMHUYECKas CBs3b (KOBAJICHTHAs, HOHHAs, METa/NIMYecKas, BOJOPOJHAs),
KPHUCTAJUIMYECKasd PEIIETKA, XMMHUYECKash PEaKlus, PacTBOP, SJICKTPOJUTHI, HEINEKTPOJIUTHI,
JNEKTPOJUTHYECKAs JUCCOLMAUMs, CTEINEeHb JHCCOLMALMM, BOJOPOJHBIM  IOKA3aTelb,
OKHCITUTEIh, BOCCTAHOBUTEIb, TEIUIOBOU 2(P(PEKT XMMUYIECKON peakIuy, CKOPOCTh XUMHUYECKOU
peakluy, XUMHUYECKOE pPaBHOBECHE; TEOPUU M 3aKOHBI (TEOPHUsS  DIEKTPOJIUTHUUECKOM
quccouranuu, nepuoauyeckuil 3akon J[.M. MeHaeneeBa, 3aKOH COXpPaHEHHUS MAacChl BELIECTB,
3aKOH COXPAaHEHHUsI W MPEBPALICHUS SHEPTUU MPU XUMHUUYECKUX PEAKUIUAX, 3aKOH IMOCTOSHCTBA
COCTaBa BEIIECTB, 3aKOH JCHCTBYIOIIMX MAaCC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH SI3BbIK XUMUHU,
MHPOBO33PEHUYECKHE 3HAHMS, JIEKAIIME B OCHOBE MOHUMAHUS NMPUYUHHOCTA M CUCTEMHOCTH
XUMHUYECKUX SIBJICHUI; COBPEMEHHBIC NPEACTABICHHUS O CTPOCHUM BEMIECTBA HA ATOMHOM,
WOHHO-MOJIEKYJISIDHOM H  HAJIMOJIEKYJISIPHOM YpPOBHAX; NPEACTABICHHUS O MEXaHU3Max
XUMUYECKUX pPEaKIuh, TEePMOIUHAMUYECKUX UM KHHETUYECKUX 3aKOHOMEPHOCTSIX HUX
MpPOTEKaHUs, O XHMHUYECKOM pABHOBECHHM, pacTBOpaX MW  JUCIEPCHBIX CHUCTEMAX;
(haKkTOJIOTHYECKHE CBEJIEHUS O CBOMCTBAX, COCTaBE, MOJYyYEHUH M OE30TaCHOM HCIOJIb30BAaHUU
BOKHEUIINX HEOPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON JEATEIHHOCTH YEJIOBEKa,
00INX HAYYHBIX MTPUHIIAIIAX XUMHYECKOTO TIPOU3BOJICTBA;

c(hOopMUPOBAaHHOCTh YMEHHI: BBISBIISITh XapaKTePHbIE MMPU3HAKU MMOHSATHN, YCTAaHABIUBATH
WX B3aMMOCBS3b, HCIOJB30BAaTh COOTBETCTBYIOIIME MOHATHS MPHU OMUCAHUM HEOPraHUYECKUX
BEILIECTB U UX IIPEBPAILCHUN;

c(hOpMUPOBAHHOCTh YMEHHS HCIOJIB30BaTh XWMHUYECKYI) CHUMBOJIMKY JUISI COCTABJICHHS
dbopMyn BEIIECTB U YpPAaBHEHUH XUMHYECKUX PpEAKIMil, CUCTEMATHYECKYyI0 HOMEHKIIATypy
(IUPAC) u TpuBHaIbHbIE HA3BAHUS OT/ICIBHBIX BEIICCTB;

c(hOpMUPOBAHHOCTh YMEHHUS OTIPEIEIATh BAJICHTHOCTh U CTEIICHb OKUCICHHUSI XUMHYECKUX
AJIEMEHTOB B COCAMHEHUSAX, BHJI XHUMHUYECKOW CBs3M (KOBAJICHTHAs, MOHHAS, METaJUTMYECKas,
BOJIOPOJIHAS ), THIT KPUCTAITMIECKON PEeETKH KOHKPETHOTO BEIIECTBA;

c(hOpMUPOBAHHOCTh YMEHHUSI OOBSCHATH 3aBHCHUMOCTb CBOWCTB BEIIECTB OT BHUIA
XUMUYECKON CBSI3W W TUIA KPUCTAJUTMYECKOW PEIETKA, OOMEHHBIM M JTOHOPHO-aKIENTOPHBII
MEXaHU3MbI 00pa30BaHUs KOBAJICHTHOH CBS3H;

c(hOpMUPOBAHHOCTh YMEHHH: KIAaCCH(PHUIIMPOBATh: HEOPraHWYECKHUE BEIIECTBA IO HX
COCTaBy, XMMHYECKHE PEaKIHUHU IO Pa3IUYHBIM NMPU3HAKAM (YHUCITy M COCTaBY pearupyrouux
BEILIECTB, TEIUIOBOMY J((EKTy peakiuu, HU3MEHEHUIO CTEIeHEH OKHCICHUS JJIEMEHTOB,
00paTUMOCTH, y4YacCTHIO Karaju3aTropa W JPYTHE); CaMOCTOSTEIIBHO BBHIOMpATh OCHOBAHUS H
KPUTEPHUH JUISI KIacCU(UKAIIMKM U3y4aeMbIX BEIICCTB U XUMHYECKUX PEaKIIHA;

chOpMUPOBAHHOCTh YMEHHSI PacKpbhIBaThb CMBICHI Mepuoaudeckoro 3akona JI. W.
MenzaeneeBa ¥ JEMOHCTPHUPOBAaTH €r0  CHCTEMATU3UPYIOUIYIO, OOBSICHUTEIBHYIO U
MIPOTHOCTUYECKYIO (PYHKINU;

chOpMUPOBAHHOCTh YMEHHI: XapaKTEepHU30BaTh AJIEKTPOHHOE CTPOCHHUE aTOMOB M MOHOB
XUMHUYECKUX JJIIEMEHTOB TMEpBOTO—4eTBEpTOro mnepuosioB Ilepuomuueckonn cucremsr [I..
MeneneeBa, UCHOJIb3ys MOHATUS «IHEPTreTUYECKUE YPOBHMY, «IHEPreTUUECKHE IMOYPOBHM,
«S-, p-, d-aToMHBIE OpOUTAIM», «OCHOBHOE W BO30YXKIEHHOEC SHEPreTHUYECKHE COCTOSHUS
aToMa»; OOBICHATH 3aKOHOMEPHOCTH HW3MEHEHHUS CBONCTB XUMHUYECKHX OJIIEMEHTOB M HX
COEMHEHMH 10 niepuoaaM u rpynnaM llepuonnueckon cucremst /. . Menzaeneesa, BaleHTHbIE
BO3MOYHOCTH aTOMOB JIEMEHTOB Ha OCHOBE CTPOCHHUS UX SJIEKTPOHHBIX 000JI0YEK;

chOpMUPOBAHHOCTh yYMEHHUH: XapakTepu3oBaTh (OMUCHIBATh) OOIIUE XUMHUYECKUE
CBOMCTBA BEUIECTB PA3JIMYHBIX KJIACCOB, MOJATBEPKAATh CYIIECTBOBAHUE I'€HETUYECKON CBSI3U
MEK]ly HEOPraHMYECKUMU BEILIECTBAMH C IIOMOIIIBIO0 YPAaBHEHUIH COOTBETCTBYIOIIMX XUMUYECKUX
peaKuuii;

c(hOpPMUPOBAHHOCTh YMEHHUS PACKPBIBATh CYITHOCTb: OKUCIUTEIHHO-BOCCTAHOBUTEIHHBIX
peaKIuii MoCPEeACTBOM COCTaBIICHHS AIEKTPOHHOTO OajaHca 3TUX PEakIuil; peakiuii HOHHOTO
oOMeHa MyTéM COCTaBIEHUS MX IMOJHBIX M COKpANIEHHBIX HOHHBIX YPaBHEHWIA, pPEaKIIHii
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TUIPOJIN3a; PEAKIMi KOMIUIEeKCOOOpa3oBaHus (Ha MpUMEpe THIPOKCOKOMIUICKCOB IMHKA W
AITIOMHHUS);

cOPMHUPOBAHHOCTh yMEHHUSI OOBSICHATH 3aKOHOMEPHOCTH TMPOTEKAHUS XUMHYECKHX
peakuuii ¢ y4€ToM HX DHEPreTHYECKUX XapPAKTEPUCTUK, XapaKTep H3MEHEHHUS CKOPOCTH
XUMHYECKON PEaKIMu B 3aBUCUMOCTU OT PA3IUYHBIX (PAKTOPOB, a TAKKE XapaKTEp CMEIICHUS
XUMHUYECKOTO PAaBHOBECHUS I0J] BIUSHUEM BHEIIHUX Bo3aeicTBuid (mpunimn Jle [llarense);

c(OPMHUPOBAHHOCTh YMEHHS XapaKTePU30BaTh XUMUUYCCKUE PEAKIINH, JIGKAIINE B OCHOBE
MPOMBIIIJICHHOTO TOJYYEHUsS CEepPHOM KHUCJIOThI, aMMHaka, OOIl[Me Hay4yHbIe IPUHITUIIBI
XUMHUYECKUX TPOU3BOJICTB; IEJIECO00PA3HOCTh NPUMEHEHHS HEOPraHMYEeCKHX BEIIECTB B
MIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHUS PUCK-TI0JIb3a;

c(OPMHUPOBAHHOCTH BJIQJICHUSI CUCTEMOW 3HAHWIA O METOJIaX HAYYHOTO IMO3HAHUS SBIICHUI
NpUpOJbl  — HAOMIOJEHUE, UW3MEPEHHE, MOJICIIMPOBAHUE, OKCICPUMEHT (peabHBIA U
MBICJICHHBIN), UCIOJIB3YEMbIX B €CTECTBEHHBIX HAyKaX, YMEHHUS NPUMEHSATh 3TH 3HAHUS TPHU
OKCIIEPUMEHTAIbHOM UCCJICIOBAHUM BEIIECTB U I OOBSACHEHHS XUMUYECKHUX SBIICHUH,
MMEIOIINX MECTO B IPUPOJIE, MPAKTHIECKOM IEATETLHOCTH YEJIOBEKA U B TIOBCEAHEBHOM KU3HU;

c(hOopMUPOBAaHHOCTh YMEHHS BBISIBIISITH B3aUMOCBSI3b XUMHUYECKUX 3HAHUHN C TIOHATUSMU U
MPEACTABICHUSIMUA JIPYTUX €CTECTBEHHO-HAYYHBIX TMPEAMETOB s 0o0jiee  OCO3HAHHOTO
MMOHUMAaHMSI MAaTePUATTLHOTO €ANHCTBA MUPA;

c(hopMUPOBAaHHOCTh YMEHHUSI TIPOBOIUTH PACUETHI: C UCTIOJIB30BAHUEM TIOHITHI «MaccoBast
JIOJISI BEIIECTBA B PACTBOPE» M «MOJISIPHAS] KOHIISHTPAIIM; MacChl BEIIECTBA WU 00BhEMa ra3a
10 U3BECTHOMY KOJMYECTBY BEIIECTBA, MAacCe WM 00BEMY OJIHOTO M3 YIACTBYIOIINX B PEAKITUU
BEIIIECTB; TEIIOBOTO 3 deKTa peakiuu; 3HAYCHHS BOJIOPOIHOTO TIOKA3aTeNsi PaCTBOPOB KUCIOT
W IeJoYeld ¢ M3BECTHOM CTEMEHBI0 IMCCOIMAIMK; Macchl (00BEMa, KOJMYECTBA BEIECTBA)
MPOAYKTa PEaKLMM, €CJIA OJHO U3 UCXOJHBIX BEIIECTB JIaHO B BHJIE PACTBOPA C ONPEACIEHHON
MacCOBOW JI0JIeH pacTBOPEHHOTO BEIIECTBA WJIM JTAHO B HM30BITKE (MMEET MPHUMECH); OJIH
BBIXOJIa MPOJIyKTa peakuu; 00bEMHBIX OTHOILIEHU ra30B;

c(OpMUPOBAHHOCTh YMEHHUM: CaMOCTOSITENIBHO IUIAHUPOBATh M NMPOBOJIUTH XUMUYECKUI
SKCIEPUMEHT (TMPOBEICHUE peakluii HOHHOTO 0OMeHa, OATBEPKICHIE KaYeCTBEHHOT'O COCTaBa
HEOPraHUYECKNX BEUIECTB, ONPEIEIICHUE CPElbl PACTBOPOB BEIIECTB C MOMOIIBIO UHAUKATOPOB,
W3Y4YE€HHUE BIIMAHUS pPa3jIMYHBIX (DAKTOPOB HAa CKOPOCTh XMMHUYECKOM pEakKINH, pellieHue
AKCIEPUMEHTAJIBHBIX 3a/a4 1o TemaMm «Metamibl» U «Hemeramib») ¢ coO0IeHUEM MPaBUI
0e30macHOro OOpalieHusl ¢ BeulecTBaMH U JabopaTOpHBIM 000pyAOBaHUEM, (OPMYIHPOBATH
Lenb HCCIAENIOBaHUS, TMPEACTAaBIATh B pa3iUdHOW (opMe pe3yiabTaThl JKCIEPUMEHTA,
aHAJIM3UPOBATH U OLICHUBATh UX JOCTOBEPHOCTb;

chOpMUPOBAHHOCTh YMEHUI: COOMIOAAThH MpaBUiIa MOJIb30BAHUS XUMUYECKOW MOCYAON U
nabopaTopHbIM 000pyIOBaHHUEM, OOpaIIeHHs C BEIIECTBAMHU B COOTBETCTBUU C MHCTPYKIUSMU
M0 BBHINOJHEHHUIO J1a0OPATOPHBIX XHUMHYECKUX OIBITOB, SKOJOTHYECKU IIeIeCO00pa3HOTro
MOBEACHUA B OBITY M TPYIOBOM JEATEIHHOCTH B LENSIX COXPAHEHUS CBOETO 3/I0POBBA,
OKpYXarollled IMPUPOAHOM Cpelbl U JOCTHXKEHHS €€ YCTOMYMBOTO pa3BUTHS, OCO3HABATh
OIACHOCTh TOKCHUYECKOTO JIEHMCTBUSI HA YKUBbIE OPraHU3Mbl OINPEACIEHHBIX HEOPraHWYECKUX
BEILIECTB, MOHMMAas cMblica nokazarens [TAK;

chOpMUPOBAHHOCTh YMEHHI: OCYIIECTBISATH II€JIEHANIPABICHHBIN MOWCK XHUMHYECKON
nH(pOpMallUd B Pa3IUYHBIX MCTOYHHMKAX (HayyHas W y4eOHO-Hay4dHas JUTepaTypa, CpelcTBa
MaccoBoil uH(popmanuu, MHTepHET U Apyrue), KPUTHUYECKH aHAIH3UPOBATH XUMHYECKYIO
uH(popMalnio, nepepadaTeiBaTh €€ U MCIOJIb30BaTh B COOTBETCTBUU C MOCTaBICHHOW y4yeOHOU
3a7a4ei.
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TEMATHYECKOE IINTAHUPOBAHHUE

10 KUIIACC
Ne | HammenoBanune pasgenos u | KoinyectBo yacos DJIEeKTPOHHbIE
TEeM MPOrpamMmbl Bcero | Koutpo | IIpaktu | (mudposbie)
n/ JIbHbIE yeckue | o0pasoBaTelIbHbIE
n padoThl | paGoThl | pecypcshl
Pa3nen 1. Teopernueckue 0CHOBBI OPraHNYecKOi XMMHUHU
1.1 | Teoperuueckue OCHOBBI | 7 bubmuoreka IIOK
OPraHU4eCKO XUMHUH https://m.edsoo.ru/d6
9df650
Uroro no pazgeny 7
Pa3nen 2.YriaeBoaopoabl
2.1 | IlpenensHBle  yrieBoAoOpoabl | 6 bubnuoreka [IOK
— QJIKaHBI, ITUKIIOATKAHEI https://m.edso0.ru/d6
9df650
2.2 | HenipenenbHbIE 12 1 bubnuoreka [JOK
YTJIEBOJIOPO/IBL: QJIKEHBI, https://m.edsoo.ru/d6
aJIKa/INEHbI, aKUHBI 9df650
2.3 | Apomarndeckue 7 bubnuoreka [JOK
YTII€BOAOPO/IbI (ApEHBI) https://m.edsoo.ru/d6
9df650
2.4 | TlpupoHbie WUCTOYHUKH | 3 bubnuoreka [JOK
YIJIEBOJIOPOJIOB u 150.4 https://m.edsoo.ru/d6
nepepaboTKa 9df650
2.5 | I'amoreHnpon3BoOIHBIE 4 1 bu6moreka [IOK
YTJIEBOJOPOIOB https://m.edsoo.ru/d6
9df650
Hroro mo pazgeny 32

Pasznes 3. Kucaopoaconepskamye opranndyeckie coeJuHeHu sl

3.1 | Comptel. denHon 9 1 bubnuorexa [JOK
https://m.edso00.ru/d6
9df650

3.2 | KapbonwibHble coenuHenus: | 17 1 bu6moreka [IOK

albIET MBI u KETOHEIL. https://m.edsoo.ru/d6
KapGoHoBBbIE KHCJIOTBI. 9df650
CrnosxHbie 3¢upsl. XKupsl

3.3 | YrueBoasl 8 1 bu6mmoreka [JOK
https://m.edso00.ru/d6
9df650

Wroro no pazueny 34
Pa3znes 4.A30Tcoaep:kaniue oprannyeckne coeJMHeHus
4.1 | AMUHBL. AMWHOKHCIIOTHI. 12 1 2 bubmuoreka I[OK
benku https://m.edsoo.ru/d6
9df650
Hroro no pazneny 12

Pa3nen S.BbIcOKOMOJIEKY IS PHbIE COeIHHEHUS

5. | BricokoMounekysipHbIe 17 1 1 bubmuoreka IIOK

1 | coequnenus https://m.edsoo.ru/d6
9df650

Hroro no pazueny 17

OObmee komuyectBO yacoB 1o | 102 4 6

nporpamme
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11 KJIACC

Ne | HammeHoBaHMe pa3iesioB U KoJyin4yecTBo 4yacoB DJIEeKTPOHHbIE
n/m | TeM NporpamMmsl Bcero Kontpo | Ilpaktn | (undpoBbIe)
JIbHbIE yecKkHne o0pa3oBaTe/bHbIC
padoTsl | paGoThl | pecypchl
Paszges 1.Teopernueckue 0CHOBbI XMMUM
1.1 | Crpoenue aToMa. | 5 bubnuorexa [JOK
[lepuonnueckuii  3aKOH U https://m.edsoo.ru/2d
I[Nepuoanueckas cucrema d57f24

XHMHUYECKHUX dJieMeHToB /.
N. Menpeneena

1.2 | Crpoenue BELIECTBA. 11 1 bubnuoreka [IOK
MHuoroo6pa3ue BenecTs https://m.edsoo.ru/2d
d57f24
1.3 | Xumuueckue peaxiuu 20 1 3 bubnuoreka [IOK
https://m.edsoo.ru/2d
d57f24
Wroro mno pazueny 36
Pa3znes 2. Heoprannuyeckasi xummsi
2.1 | Hemeramasl 23 1 3 bu6moreka [IOK
https://m.edsoo.ru/2d
d57f24
2.2 | Meramasl 19 1 2 bu6moreka [IOK
https://m.edsoo.ru/2d
ds57f24
Hroro mo pazgeny 54
Pa3pen 3. XumMus 1 ;KU3HL
3.1 | Meroapsl mmo3HaHUS B XAMHUH. | 23 1 bubmmorexka I1[OK
XUMHUS U )KU3Hb https://m.edsoo.ru/2d
d57f24
Hroro mo pazgeny 23
OOmee xkomamuectBO yacoB mo | 102 5 8
porpaMmme

YYEBHO-METOJJUYECKOE OBECIIEYUEHUE OBPA3OBATEJIHOI'O
NPOLECCA

OBSA3ATEJ/IBHBIE YYEBHBIE MATEPHUAJIBI JIJ151 YYEHUKA
» Xumus, 10 knacce/ Epemun B.B., Kyzsmenko H.E., Tepenun B.U., Ipoznos A.A., Jlynun B.B.;
nox peaakuueii Jlynuna B.B., OOmiecTBo ¢ orpaHn4eHHON 0TBETCTBEHHOCThIO «[PODAy;
AxuunonepHoe o6mectBo «M3aarenbctBo «lIpocBemienne
* Xumus, 11 xnace/ Epemun B.B., Kyzsmenko H.E., /IpoznoB A.A., Jlyaun B.B.; moxg
penakuueii Jlynuna B.B., O6mecTBo ¢ orpaHinueHHON OTBETCTBEHHOCTHIO «IPODAY;
AxuunonepHoe o6mectBo «M3aarenbctBo «lIpocBemienne

HUPPOBBIE OBPA3OBATEJIBHBIE PECYPCBI U PECYPCbI CETU UHTEPHET
bubarnorexa I{OK https://m.edsoo.ru/d69df650
NHurepHer pecypesl «Mosiikona»
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