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HHOACHUTEJBbHAA 3AIIUCKA

Pabouas mporpaMMa MO XMMHH COCTaBJICHa B COOTBETCTBHH C TPEOOBaHUSIMU
@enepaliIbHOTO  TOCYJIAPCTBEHHOrO  00pa3oBaTeNIbHOTO  CTaHIApTa  CpelHero  oOuiero
oOpa3oBanus, Ha ocHOBe DepepanbHON paboueil mporpaMMbl CpeaHero o01ero oopa3oBaHus Mo
XuMuu (yrIyOJICHHBI ypOBEHB), OCHOBHOH 00pa30BaTEeIIbHOM MPOrpPaMMbl CPEIHEro OOIIero
oOpazoBanuss MBOY «lIkona-nmuneit Ne 2 um.I'eposs Coserckoro Coro3za MupoumHUYEHKO
AJL». Pabouass mporpamMMa OpHEHTHpOBaHA Ha IIEJIEBBIE MPHUOPHUTETHI TYXOBHO-
HPABCTBCHHOTO PAa3BUTHS, BOCHHUTAHHUS W COIUAIM3ANNH Yydyaluxcs, cHopMyIrpoBaHHBIC B
paboueii mporpamme Bocnutanus MBOVY «lllkona-nmuueir Ne 2 um.I'epost Coerckoro Coroza
MupouranueHko A.J[.».

XvMHUs Ha YPOBHE YIIIyONEHHOTO H3yuUeHHUS 3aHMMAeT BaXXKHOE MECTO B CHCTEME
€CTEeCTBEHHO-HAy4YHOT0 0Opa3oBanus ydyamuxcs 10 kmacca. 3ydenue npenmera, peanusyemMoe B
ycinoBusAx — audGepeHIMpPOBaHHOTO, MPOPMIBHOTO  OOy4YeHHs, TpPHU3BAHO  OOECHEYUTh
00111e00pa30BaTENIbHYI0 U OOLIEKYIBTYPHYIO MTOATOTOBKY BBITYCKHUKOB IIIKOJIBI, HEOOXOIUMYIO
JUISL aJanTali UX K OBICTPO MEHSIONIMMCS YCJIOBUSM >KU3HH B COLIMYME, a Takxke s
MPOJIOJDKCHHSI O0yUEHUS B OPraHU3alusIX MpodeccnoHATbEHOTO 00pa30BaHus, B KOTOPBIX XUMUS
SBIISIETCS. OTHOM U3 MPUOPUTETHBIX TUCIUILINH.

B mporpaMMe mo XuMUM Ha3HAuCHUE TMpeaMeTa «XUMHUS» IOJyd4aeT IOAPOOHYIO
MHTEPIPETAIMI0O B COOTBETCTBUM C OCHOBomojararomumu mnonoxeHusimu PIOC COO o
B3alMOOOYCIIOBJIEHHOCTH LIEJIEeH, COAepkKaHUs, pe3yIbTaTOB 00yUeHHs U TpeOOBAaHUI K YPOBHIO
MOJTOTOBKUA BBIMTYCKHUKOB. CBUAECTETHLCTBOM TOMY SIBISIIOTCSA CIEAYIOIIUE BBHITIOTHSEMbIC
IPOrPaMMOM 110 XUMHUHU (QYHKITUH:

e HUH(QOPMAIMOHHO-METO/INYECKas, peaau3alus KOTOpoll oOecnedynBaeT IOIydYeHHE
MPEJICTAaBICHUS O LEJsIX, COJep:KaHWHU, oOIIeil cTpaTteruu oOy4YeHHs, BOCIIUTAHUS U
pa3BUTHS OO0YYAIONIUXCS CPEACTBAMH TPEIMETa, U3yd4aeMOro B paMKax KOHKPETHOTO
npodus;

® OpraHu3alMOHHO-TUTAHUPYIOIIAs, KOTOpasi  NIpeayCMaTpUBAaeT  OMpeleleHHeE:
NPUHIIMIIOB  CTPYKTYPUPOBAaHUS ¥  IOCIICOBATEILHOCTH HW3YYCHUS Y4eOHOTO
MaTepuana, KOJWYECTBEHHBIX W KAYECTBEHHBIX €ro XapaKTepUCTHK; IMOAXOA0B K
(GOpPMHUPOBAHUIO COJIEPKATEIHHOM OCHOBBI KOHTPOJISI U OIEHKH 00pa3oBaTeIbHBIX
JTOCTHKEHUI 00ydYalomuxcsi B paMKaX HMTOTOBOM arTecTanuu B (QopMe eIUHOTO
roCy/apCTBEHHOI0 SK3aMeHa 110 XUMUHU.

[Tporpamma asnist yriayOI€HHOTO U3YUYCHUS XUMHUH:

® YCTaHABIMBAET MHBAPUAHTHOE MPEIMETHOE COACpKAHKE, 00sS3aTeIbHOE IS U3yUCHUS
B paMKax OTJACIbHBIX  NpOQWICH, TpPeIyCMAaTPUBACT  paclpelieicHHe |
CTPYKTYpPUPOBAHHE €T0 MO KjaccaM, OCHOBHBIM COJEP)KATEbHBIM JTUHUSM/pa3ienam
Kypca;

e 1aéT MpUMEPHOE pacrpesiesieHne y4eOHOTO BpeMEHHU, PEKOMEHIyeMOro JJi U3y4eHUs
OTJICTBHBIX TEM;

e MpeasaraeT MPUMEPHYIO MOCIEAOBATEIBLHOCTh H3Y4YEHHsS Y4YeOHOro Marepuana C
y4ETOM JIOTUKH MMOCTPOCHHSI Kypca, BHYTPUIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3EH;

e 1aéT METOAMYECKYI0 HWHTEpPIpETAlMIO Ielell W 3aJad H3yduyeHUs ImpeaMmeTa Ha
yTiy0JIEHHOM ypOBHE C yYETOM COBPEMEHHBIX MPHOPHUTETOB B CHCTEME CPEIHETO
o0miero oOpa3oBaHUs, COJAEPIKATEILHON XapaKTePUCTHKHU TUTAHUPYEMBIX PE3yIbTaToOB
OCBOCHHSI OCHOBHOW 00pa30BaTeIbHON MPOrpaMMBbl CPEIHEro o0Imero oOpa3oBaHUs
(IMYHOCTHBIX, METAMPEMETHBIX, MPEIMETHBIX), a TAK)KE C YUYETOM OCHOBHBIX BHJIOB



y4eOHO-TI03HABATENbHBIX JIEHCTBUH 00OydYaromerocs IO OCBOSHHUIO COJAEP)KaHUS
npeaMera.

[Io Bcem Ha3BaHHBIM TO3MIMSAM B MPOrpaMMe IO XUMHUU IMPEIyCMOTpeHa
MPEEMCTBEHHOCTh C OOYYeHHMEM XHMHUU Ha YpPOBHE OCHOBHOTO 00mero ooOpaszoBaHus. 3a
npeleiaMu  yCTaHOBJICHHOM MPOrpaMMOM 1O XUMHUHM  00s3aTeNbHOM  (MHBapHAHTHOIN)
COCTABJISAIONICH coAep kaHusl y4eOHOTO IpeaMeTa « XUMHUsD» 0CcTaéTcsi BO3MOXKHOCTh BBIOOpa ero
BapHaTUBHOW COCTABJIAIOIIEH, KOTOpask OJIKHA ONPEAEINATHCS B COOTBETCTBUH C HAIIPABICHUEM
KOHKPETHOTO POoQHIIsi 00yUeHHUS.

B coorBerctBUM ¢ koHuentyalbHbIMH ToNokeHUsIMH PI'OC COO o HazHaueHUU
npeaMeToB 0a30BOro U yriyOJaEHHOTO YpoBHEH B cucteme auddepeHunpoBanHOro o0yueHus Ha
YpOBHE CpeJHero oo0iiero oopa3oBaHusi XUMHUS HA YPOBHE yIiayOiIEHHOIO M3Y4YEHUs HaIpaBlIeH
Ha pealn3allio I[PEeEeMCTBEHHOCTH C MOCIEAYIOIMM 3TallOM I[OJIy4YE€HUS XUMHUYECKOTO
o0pa3oBaHMsl B paMKaX M3y4YEHHUS CIEHUAIBHBIX €CTECTBEHHO-HAYYHBIX U XUMHYECKHX
JUCLIUIUIMH B By3axX M OpraHu3alusix CpeaHero npodeccuoHaibHOro oopaszosanus. B 31oil cs3u
U3y4YeHHE TMpeAMeTa «XUMUS» OpPUEHTHPOBAHO MPEUMYIIECTBEHHO Ha paclIMpeHHE U
yIIyOJIeHHEe TEOPEeTHYECKOW W TPAKTHYECKOW IMOATOTOBKM OOYyYaromuXcs, BHIOpaBIINX
onpeAenéHHbli MpoQuiib 00ydYeHHs, B TOM YHUCIE C MEPCHEKTUBOM MOCIEIYIONIEro MOIyYeHHUs
XUMHYECKOTO 00pa3oBaHMs B OpraHu3anusix npodeccruonansHoro odpasosanus. Hapsimy ¢ atum,
B cBere TpeboBanuii ®I'OC COO K muiaHUpyeMbIM pe3yibTaTaM OCBOEHUs (eaepaibHOu
00pa3oBaTeNbHONW MPOTPaMMBI CpeJHEro 0o0mero oOpa3oBaHUsl M3yYCHHE TMpeAMeTa «XUMHSD)
OPUEHTUPOBAHO TAKXKE HA PELICHHE 3a/1a4 BOCIUTAHUS U COLIMATILHOTO Pa3BUTUS 00YYarOIIMXCH,
Ha (OpPMHUPOBaHUE Y HUX OOIIEHHTEIUICKTYaIbHBIX YMEHUH, YMEHUI PallMOHAIM3AINN YI4eOHOTO
Tpyda W OOOOIIEHHBIX CIOCOOOB  JESATENBHOCTH, HMMEIOMIMX  MEXIUCHUIITMHAPHBIMH,
HAJIPEIMETHBIN XapaKTep.

CocraBnstomuMu npeaMera «XUMUs» Ha YpPOBHE YIIIyOJNEHHOTO H3Yy4YSHMs SIBIISIOTCS
yriyonéHabie Kypcel — «Opranuueckas xumus» u «OOmmas u Heopranuueckas Xxumus». [lpu
OTIpeNIeIeHUH TOAXO0JI0B K OTOOpY M CTPYKTYPHOH OpraHM3aldu COJIEp:KaHUs 3THX KYpCOB B
porpaMMe Mo XMMHUHU 3a OCHOBY NpuHATH nonoxeHuss ®I'OC COO o paznuuusx 0a30BOro u
yriayOnE€HHOTO YPOBHEH U3yUYeHHUs peaMeTa.

OcHoBy coaepxaHusi KypcoB «Opranuyeckas XuMus» U «OOmas v HeopraHuyeckas
XUMHS» COCTABISET COBOKYIHOCTh MPEAMETHBIX 3HAHUN M YMEHHH, OTHOCALIMXCS K 6a30BOMY
YPOBHIO M3y4Y€HHUs MpeAMeTa. DTa CHCTeMa 3HAHUM IOJIydaeT ONpEeeNEHHOE TEOpPETHUECKOe
JIOTIOJTHEHWE,  TO3BOJISIOIIEE  OCO3HAHHO  OCBOMTh  CYIIECTBEHHO  OONbIIMKA  00BEM
¢dakrosornueckoro marepuasa. Tak, Ha yriyOJEHHOM ypOBHE M3ydeHUs IpeaMmeTa odecriedeHa
BO3MOXHOCTh 3HAUUTEIBHOIO YyBEIMUYEHUs O00bEMa 3HAHUH O XMMHUYECKMX DJEMEHTaxX u
CBOMCTBaX UX COEIMHEHUN Ha OCHOBE PACIIMPEHUS U YIriIyOJeHUs MPEACTaBIECHUN O CTPOECHUU
BEIIECTBA, XUMUYECKON CBSI3UM M 3aKOHOMEPHOCTSIX NPOTEKAHMS PEAKLMH, PACCMaTPUBAEMBIX C
TOYKH 3pEHUS] XUMUYECKONH KUHETHKU U TEPMOJMHAMUKHU. V3yueHue rnepruoguueckoro 3akoHa u
[lepuonuueckoil  cucTeMbl XUMHUYECKHMX  3JEMEHTOB  0Oa3upyercss Ha  COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKUX MPEACTABIECHUSAX O CTPOEHUHU aTOMa. XMMHUYECKasl CBSI3b OOBSICHSETCS C
TOYKU 3pEHHs] DPHEPreTHYECKUX HM3MEHEHUH mpu e€ oO0pa3oBaHMM M pa3pyLICHUH, a TaKXKe ¢
TOYKM 3pEHUs MeXaHu3MoB €€ oOpazoBaHus. lM3yueHHe THUNOB peakIUil JOMOJIHAETCS
(dopMHpOBaHUEM NPEACTABICHUN 00 IIEKTPOXMMHUYECKHX MPOIeccax U AJIEKTPOJIU3E PACIUIaBOB
W pACTBOPOB BEIIECTB. B Kypce OpraHM4YecKo XUMHH MpPU PACCMOTPEHUU PEAKIIMOHHOU
CHOCOOHOCTH COEMHEHUH yensieTcs oco0oe BHUMaHUe BompocaM 00 3J1eKTpOHHBIX 3 dekrax,
0 B3aUMHOM BJIMSIHUU aTOMOB B MOJIEKYJIaX U MEXaHHU3MaX peaKkiuil.



Oco0oe 3HaYeHHe UMEET TO, YTO Ha COJIEpP)KaHHE KYpCOB XMUMHH YIIyOJIEHHOTO YpOBHS
W3YYCHHS IS KIAcCOB ompeaenéHHOro mpoduis (TIaBHBIM 00pa3oM Ha WX CTPYKTYpY H
XapakTep NOMOJHEHUH K 001Iel crucTeMe MpeIMEeTHBIX 3HAHUI) OKa3bIBAIOT BIMSHUE CMEXHbBIC
npenMeTsl. Tak, Hampumep, B COACPKAHHHM TPEAMETa s KIACCOB XHUMHUKO-(DH3MYECKOTro
npoduist 60JBIIIOE 3HAYECHUE OyayT MMETh JIEMEHTHI y4eOHOTro Marepuajia Mo oOmeld XUMUU.
[Ipy w3ydeHuu mpenMera B JaHHOM CIydae akIEHT OyJeT caellaH Ha OONIHOCTh METOJIOB
MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPUN B XMMHUHU U B (PU3MKE: aTOMHO-MOJICKYJISIpHAsI T€Opus
(MonekynsipHasi Teopus B (HU3WKE), 3aKOHBI COXPAaHEHUS MAacChl W DJHEPIHH, 3aKOHBI
TEPMOJMHAMUKH, SJICKTPOIH3a, IPEACTABICHUS O CTPOCHUH BEIIECTB U JIPYToe.

B T0 xe BpeMs B collepiKaHUU MPEAMETa JIsl KIIACCOB XUMHUKO-OMOJIOTUIECKOTO TPOPUIIS
00N yAENbHBIN Bec OyaeT MMETh OpraHuueckas XuMmus. B aToM ciyuae mpegocTaBisieTcs
BO3MOXXHOCTB JJIsI 00Jiee 00CTOSITEILHOTO PACCMOTPEHUS XUMUYECKOW OpraHU3aIluu KIETKH KaK
OMOJIOTUYECKOH CHCTEMBI, B COCTaB KOTOPOW BXOHST, K MPUMEPY, TaKue CTPYKTYpHBIC
KOMITOHCHTBI, KaK JIMIH/bI, OCJKH, YIJIEBOJbBI, HyKJICHHOBBIC KHUCIOTHI U npyrue. Ilpu 3Tom
3HAHUSA O COCTaB€ M CBOWCTBAxX NpECTaBUTENICH OCHOBHBIX KJIACCOB OPraHHMYECKHUX BEIIECTB
CITy’KaT OCHOBOH JIJIsl U3YYCHUS CYIIHOCTH MPOIIECCOB (POTOCHHTE3A, bIXaHUS, TUIIEBAPCHHUS.

B mnnane ¢opmupoBaHHS OCHOB HAay4YHOTO MHUPOBO33PEHUS, OCBOCHHS OOIEHAYYHBIX
METOJIOB TIO3HAHUS U OIBITA MPAKTHYECKOTO MPUMEHEHHUS HAYYHBIX 3HAHUHN U3ydeHUe IpeIMeTa
«Xumus» Ha yriayOn€HHOM YpOBHE OCHOBAHO HAa MEXKIPEIMETHBIX CBS3SX C Y4eOHBIMU
peIMeTaMH, BXOISIIUMHU B COCTaB MPEIMETHBIX o0acTel « EcTecTBeHHO-HAYyYHBIC TPEAMETED,
«Marematuka u uHpopMaTHKa» U «Pycckuii A3bIK U TUTEpATYpay.

[Tpr m3yueHUn y4eOHOTO mpeamera «XUMHS» Ha YrIIyOJIEHHOM YPOBHE TakKe, Kak Ha
YpOBHE OCHOBHOTO M cpeaHero oOmiero oOpa3oBanusi (Ha 0a30BOM YpOBHE), 3adauei
MIEPBOCTENICHHOW 3HAYMMOCTH SIBISICTCS (DOPMHUPOBAHHE OCHOB HAYKH XHMHHM KakK 00JIACTH
COBPEMEHHOTO eCTECTBO3HAHMSI, TPAKTUYECKON MAESITeNbHOCTH 4YeJIOBeKa U OJHOTO W3
KOMITOHCHTOB MHPOBOW KYJIbTYphI. PerieHne 3Toil 3amaun Ha yriayOJIEHHOM YpOBHE H3ydYeHUS
mpeaMeTa mpeArnoaaraeT peaan3auio Takux menei, Kakx:

e (opmupoBaHUE MPEICTABICHUN: O MaTEepUAIHLHOM €IUHCTBE MHUPA, 3aKOHOMEPHOCTSIX

¥ TI03HABAEMOCTH SBJICHUH TIPUPOJIBI, 0 MECTE XUMHUU B CUCTEME €CTECTBEHHBIX HAYK U
e€ Beayleil poiu B 00eCleYeHHH YCTOMYMBOIO Pa3BUTHS YEIOBEUYECTBA: B PEIICHHUH
po0JIeM IKOJIOTHYECKOHM, SHEPreTHYeCKOW W THUIICBOH OE30MaCHOCTH, B Pa3BUTHHU
MEIWIIMHBI, CO3/JIaHUM HOBBIX MAaTepUalOB, HOBBIX HWCTOYHUKOB JHEPrUHU, B
o0ecrieyeHn  ParrOHAIHLHOTO MIPUPOIOTIOIH30BAHUS, B (dhopMUpOBaHUH
MHUPOBO33PEHUS U 00IIEH KyIbTyphl YEIOBEKA, a TAKKE IKOJIOTHUYECKA 0OOCHOBAHHOTO
OTHONICHHSI K CBOEMY 3/I0POBBIO M IPUPOITHOM Cpe/Ie;

® OCBOCHHME CHCTEMBl 3HAHMH, JISKAIIMX B OCHOBE XHUMHUYECKON COCTaBJISAIOUIEH
€CTECTBEHHO-HAYYHOW KapTHHBI MHpa: (yHIaMEHTAIBHBIX TOHSTHUN, 3aKOHOB U
TEOpUH XWMHUHU, COBPEMEHHBIX IIPEJICTABICHHA O CTPOSHWW BEIIECTBA HA Pa3HBIX
YPOBHSX — aTOMHOM, HMOHHO-MOJIEKYJISIPHOM, HAJMOJICKYISIPHOM, 0
TEPMOJUHAMHYCCKHX W KHHETHYECKUX 3aKOHOMEPHOCTSX IPOTEKAHHUS XUMHUYCCKUX
peakiuii, 0 XUMHUYECKOM PaBHOBECHUH, PACTBOpPAX M JUCIEPCHBIX CHCTEMaX, 00 00X
HAYYHBIX PHUHINATIAX XUMHUYIECKOTO TTPOU3BOJICTBA;

e (QopmupoBaHue y OOYYArOIIMXCS OCO3HAHHOTO TIOHMMAHUS BOCTPEOOBAHHOCTH
CUCTEMHBIX XHMHUYECKUX 3HAHWM Ui OOBSCHEHHUS KIIOYEBBIX HUACH U mpobiem
COBPEMEHHOW XWMWH, s OOBSCHEHUS W TPOTHO3WPOBAHUS SIBJICHUN, WMEIOIINX
€CTECTBEHHO-HAYYHYIO TMPUPOAY; TPaMOTHOTO peIIeHHs] MpoOieM, CBA3aHHBIX C
XUMUEH, TPOTHO3MPOBAHUS, AaHAJIW3a W OLEHKHM C IO3UIHHA SKOJIOTMYECKOU



0€30MacHOCTH TMOCJIEACTBUI OBITOBOM M IPOU3BOJCTBEHHOM JCATEIHHOCTH YEJIOBEKA,
CBS3aHHOH C XHMMHYECKHM TIPOM3BOJCTBOM, HCIIOJIb30BAHHEM | MepepadoTKOH
BEIIIECTB,

yriyOJICHHE TIPEACTABICHUI O HAyYHBIX METOAaX ITO3HAHMS, HEOOXOAUMBIX IS
MPUOOPETEHUSI YMEHHI OPUEHTUPOBATHCS B MUPE BEIIECTB U OOBSICHEHUST XUMHYECKHUX
SBJICHUM, MWMEIOIIMX MECTO B IMPUPOAE, B MPAKTUYECKOW JCATECIbHOCTH U
MMOBCETHECBHOM JKU3HU.

B nmnnane peanu3anuu nepBOOYEpPEAHBIX BOCHUTATENIBHBIX U pa3BUBAIOMIMX (YHKIUI
LIEJIOCTHOW CUCTEMBI CPEJHEr0o O0IIero oOpa3oBaHUS IPU U3YUYEHUU IpeaMmeTa «XUMUs» Ha
yriay0aEHHOM YpOBHE 0COOYIO aKTyalbHOCTh IPUOOPETAIOT TaKUe 1eNU U 33/1a4H, KaK:

BOCMHUTAaHUE YOEXKIEHHOCTH B TII03HABAEMOCTH SIBIICHUI MPHUPOABI, YBaXKEHUS K
IIPOLIECCY TBOPUECTBA B O0JIACTUM TEOPETHMUECKUX W IMPHUKIAJHBIX HCCIEIOBaHUM B
XUMHUH, (GOPMUPOBAHHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHA HAYKU,

pa3BUTHE MOTHBAIMM K OOYyYEHHWIO M MO3HAHHWIO, CIIOCOOHOCTEH K CAMOKOHTPOIIO U
CaMOBOCITUTAHUIO HA OCHOBE YCBOCHHSI 00II€YeTOBEYECKIX [IEHHOCTEH;

pa3BUTHE TIO3HABATENbHBIX HWHTEPECOB, HHTEUIEKTYaJbHBIX W  TBOPYECKHUX
crocobHocTell o0yvaromuxcs, (popMupoBaHUE y HUX CO3HATEIBHOTO OTHOIIEHUS K
caMoO0Opa30BaHUIO W HENPEPHIBHOMY OOpa30BaHMIO KaK YCJIOBUIO YCHEITHON
npodecCHOHANBbHOM U OOIIECTBEHHOW NEATEIBHOCTH, OTBETCTBEHHOIO OTHOLICHHS K
CBOEMY 37I0POBBIO M IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HU;

(dopMUpOBaHHE YMEHMM U HABBIKOB Pa3yMHOrO IPUPOAOIOJIB30BAHUS, Pa3BUTHE
9KOJIOTHYECKOH  KyJbTYpbl, IPHUOOpETEHHE  OMbITa  OOIIECTBEHHO-TIOJE3HOM
DKOJIOTUYECKOM JECSATENBHOCTH.

OO11ee 4MciI0 4acoB, MPEYCMOTPEHHBIX /ISl U3YYEeHUSI XUMUH Ha YIITyOJIeHHOM YpOBHE
cpenHero obmiero odpazoBanus, cocraniseT: B 10 kinacce — 102 vaca (3 yaca B Hezelo).



COJAEP)KAHUE OBYYEHUA
10 KJIACC

OPI'AHUYECKASA XUMUA

TeopeTnyeckne 0CHOBbI OPraHUYeCKO XUMHH.

[lpenmer W 3HAYeHME OPraHUYECKOM XMMMH, TMPEICTaBIEHUE O MHOrooOpa3uu
OPraHUYEeCKUX COCIUHECHUM.

OJEeKTPOHHOE CTPOEHHME aToMa YIJIEpOAa: OCHOBHOE U BO30YXIEHHOE COCTOSHUA.
BanenTHple BO3MOXKHOCTH atoma yriepoga. XUMUYecKasl CBsI3b B OPraHUYECKUX COCAUHEHMSIX.
Tunsl rubpuau3anuy aTOMHBIX opOuTanel yriaeponaa. MexaHu3mbl 00pa30oBaHUsl KOBaJIEHTHOM
cBsi3U (OOMEHHBIN W JIOHOPHO-AKIETITOPHBIN). THITBI MepeKpbIBaHUs aTOMHBIX OpOUTAJICH, G- U
n-cBa3u. OnuHapHasi, ABOHHass M TpoiHas cBs3b. CrocoObl pa3pbiBa CBs3€ B MoJEKyJax
oprannveckux Bemniects. [loHsTHE 0 CBOOOAHOM panukaie, Hykieoduie u dJeKTpodue.

Teopust crpoeHus opraHuueckux coeauHeHuid A.M. DbymiepoBa U coBpeMEHHbIE
IPEJICTaBICHUSI O CTPYKTYPE MOJIEKYJI. 3HAaUEHUE TEOPUU CTPOCHUS OPTaHUYECKUX COEAMHEHUN.
MornekymsipHble M CTpYKTypHble (Qopmynbl. CTpyKTypHble (OpMYJbl pa3iMYHBIX BUOB:
pa3BépHyTas, COKpall€HHas, CKeynerHas. Ms3omepusa. Buabl wu3omepum: CTpyKTypHasd,
IPOCTPAHCTBEHHAs. JEKTPOHHBIE 3(P(EKThl B MOJEKyJIax OpPraHMYECKUX COEAMHEHHH
(MHIYKTUBHBIA U ME30OMEPHBINA dPPEKTHI).

[IpencraBienue o ki1accupuKauy opranndeckux BeuecTs. [lonsaTue o GyHKIMOHATBHON
rpynne. 'omonorus. I'omonoruueckue psaael. Cuctemaruyeckas HOMEHKIIATypa OpraHM4eCKHX
coenuaeHuit (IUPAC) u TpuBHaIbHbIC Ha3BaHUS OTACIBHBIX MIPEACTABUTEIICH.

OcoOenHocT M KiIaccUpUKalusg  OpraHmyeckux  peakuuil.  OxkuciaurenpHO-
BOCCTAaHOBUTENIbHBIE PEAKIIMH B OPTaHUYECKON XUMHH.

OKCrepUMEHTaJIbHbIE METOJIbl M3YUYEHMs BEIIECTB M UX MpEBpallleHU: 03HAKOMIIEHUE C
o0pa3laMu OpraHMYEeCKMX BEIIECTB M MaTepUalaMd Ha MX OCHOBE, OMBITHI 10 MPEBPAIIECHUIO
OpraHMYECKHUX BEUIECTB MpH HarpeBaHuM (IJIaBiIeHHE, OOYyIIMBaHME M  TOPEHHE),
KOHCTPYUPOBAaHUE MOJEJIEH MOJIEKYJI OPraHUYECKUX BELIECTB.

Yraesogopoabl.

Anxanbl. ['omonoruueckuil psii aakaHoB, oOmas (GopMyia, HOMEHKIATypa U HU30MEpHUs.
DJIeKTPOHHOE M TPOCTPAHCTBEHHOE CTPOEHHE MONEKYT alKaHOB, SP>-THOPHAM3AIMS aTOMHBIX
opbutanei yriepoaa, 6-cBsa3b. GU3NUECKUE CBOMCTBA AIIKAHOB.

XVMHYEeCKUEe CBOWCTBA aJKaHOB: pEaKLUU 3aMEIIeHMs], N30MEpU3aLIH, JErUIpUPOBaHMUS,
LIUKIU3aluy, THpOJM3a, KpEeKuHra, ropeHus. llpeacraBneHue o0 MexXaHM3ME peakUui
paZvKaIbHOTO 3aMEIICHHUS.

Haxoxnenue B npuposae. CriocoObl MoyyeHHs U IPUMEHEHUE aJTKaHOB.

[uxmoankanel. O0mas GpopmMyna, HOMEHKIAaTypa u u3oMepusi. OCOOEHHOCTH CTPOCHHS U
XUMHUYECKHX CBOMCTB MabIX (IMKJIONPOMNAH, NHMKJIOOYyTaH) M OOBIYHBIX (I[MKJIOTNEHTaH,
IUKJIOTeKCaH ) [UKI0aNKaHoB. CriocoObl MOy4YeHUs U TPUMEHEHUE [IUKI0ATKaHOB.

Anxensl. ['oMonoruyeckuii psi aakeHoB, obmas GpopMyiia, HOMEHKIATypa. DIEKTPOHHOE
¥ TIPOCTPAHCTBEHHOE CTPOEHHME MONEKYT aJKeHOB, SP>-THOpHAM3aIMs aTOMHEIX opOuTaneit
yriaepoaa, 6- U n-cBa3u. CTpyKTypHas U reoMeTpuueckas (Iuc-TpaHc-) usomepus. dOusznyeckue
CBOMCTBAa QJIKEHOB. XUMHWYECKHE CBOMCTBA: DPEAKUHWHM IIPUCOCIWHEHHMsS, 3aMEIICHHS B 0-
MIOJIO)KEHNE TIpU JBOMHOM CBSA3M, NOJUMEpHU3alMM M OKucieHus. [IpaBuno MapkoBHHKOBA.
KauecTBeHHbIE peakiiy Ha ABOWHYIO CBsA3b. CIIOCOOBI MOTY4YeHUS U TPUMEHEHHUE aJIKEHOB.



Anxanuensl.  Knaccupukanuss — ankaaueHoB — (CONPSDKEHHBIE,  M30JUPOBAHHBIE,
Kymynupoganuvie). (OCOOEHHOCTH  DJIEKTPOHHOTO CTPOCHUS W XMMHUYECKHX CBOWCTB
CONPSDKEHHBIX AHEeHOB, 1,2- n 1,4-npucoenunenue. [lonmmepusanus cOnpsyKEHHBIX JMEHOB.
CriocoObI mosTyueHus 1 NPUMEHEHNE alTKaHeHOB.

Anxunsl. 'omonorndyeckuil psj aakuHoOB, oOmas ¢popMmysa, HOMEHKIATYpa U U30MEpHUS.
DJEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJICKYJl AJKHHOB, SP-THOPHIM3AIUS aTOMHBIX
opOutaneit yriepona. dusmyeckue CBOMCTBA aTKHMHOB. XHWMHUYECKHE CBONCTBA: pPEAKIUU
IPUCOEANHEHNS, AUMEPU3alMi U TPUMEpHU3aluu, OKUCIeHHs. KUcIoTHRIE CBOICTBA aJIKUHOB,
UMEIOIUX KOHILIEBYIO TPOHHYIO CBsA3b. KauecTBEHHbIE peakUMM Ha TPOiHYIO CBs3b. CrocoObl
MIOJIy4€HUs U IPUMEHEHUE AJIKUHOB.

Apomaruueckue yriaeBoopo/sl (apeHsl). 'oMonornueckuil psii apeHoB, ooias popmyna,
HOMEHKJIaTypa U U30Mepus. DJIEKTPOHHOE U NMPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJIbl OEH30JIa.
dusnueckue cBoiicTBa apeHOB. XHMMHYECKHE CBOMCTBa OEH30J1a M €ro IOMOJIOTOB: PEAKIUH
3aMelleHus] B OEH30JIbHOM KOJIbLE M YIJIEBOJOPOJHOM paJMKaie, peaklUd IPUCOEAUHEHUS,
OKHCJIEHHE roMoJoroB OeH3ona. IlpeacraBienue 06 opueHTHpYIOLIEM JEHCTBUN 3aMecTUTeNel
B OCH30JILHOM KOJIbIIE Ha MPUMEPE AIKWIBHBIX PaJWKaJOB, KapOOKCUIBHOH, THIPOKCHUIBHOM,
aMHHO- M HUTPOIPYIIIbl, aTOMOB TranoreHoB. OcoOEHHOCTHM XMMHYECKHUX CBOWCTB CTHUpOJA.
[Tonmumepuszamuss  ctuposna. CrHocoObl  MOJyuYe€HUST U NPUMEHEHHE  apoMaTHYeCKHUX
yIJI€BOAOPOIOB.

[Mpuponnstii ra3. [lomytable HedTsHBIE Ta3el. HedTs u e€ mpoucxoxaenue. KameHHbIH
yrojlb U HPOAYKTHl ero mnepepabotku. CrnocoObl nepepaboTKu HepTH: MEepPEeroHKa, KPEeKUHT
(TepMUYECKHid, KaTaIUTHUECKUH), pudopmunr, nuposuus. [IpogykTsl mepepaboTku HeDTH, UX
IPUMEHEHHE B IIPOMBIIIIIEHHOCTH U B OBITY.

['enernyeckas cBSI3b MEXAY PA3IMYHBIMU KJIACCAMH YIJIEBOJOPOIOB.

ONEKTPOHHOE CTPOEHHUE TaJOreHIPOU3BOAHBIX YIJIEBOJOPONOB. Peaknuu 3amerneHus
rajJloreHa Ha THAPOKCOTPYIITy, HUTPOIpYMIly, LHMAHOTPyMIy, aMmuHorpymmy. [leiictBue Ha
TaJIOTEHIIPOU3BOJIHBIE  BOJHOTO M  CHOUPTOBOIO  pacTBopa IEnoud. BzammonelicTteue
JUTaJIOTEHAIKAHOB C MarHueM M LMHKOM. [IoHATHE O MeTallIoOpraHM4ecKUX COECTUHEHUSX.
Vcnonb30BaHue TalOreHIPOM3BOJIHBIX YIJIEBOJAOPOJAOB B OBbITY, TEXHMKE W TpU CHHTE3€
OpraHMYECKUX BEIIECTB.

OKCHEpUMEHTAJIBHBIE METOAbl H3Y4YEHHMS BELIECTB M MX MPEBPALCHUN: HU3YyYEHHE
(Gu3NYecKuXx  CBOMCTB  YIVIEBOAOPOJOB  (pacTBOPUMOCTb),  KAueCTBEHHBIX  peakuuit
YIJIE€BOAOPOAOB Pa3IMYHbIX KJIacCOB (0OeciBeunBaHNEe OPOMHOW MM MOAHOM BOJBI, pacTBOpa
NepMaHraHata Kajus, B3aMMOJEICTBHE aleTW/IeHa C aMMHAyHbIM pPacTBOPOM OKCHJIA
cepebpa(l)), kauecTBeHHOE OOHapyXeHHE YIJIepofa W BOJOpOJa B OPraHMYECKUX BEIIECTBaX,
MOJlyYeHUE STHJIEHA U H3Y4YEHHE €ro CBOICTB, O3HakomiieHue ¢ Kouekuusmu «Hedtb» u
«Yroiap»y, ¢ o0pa3namMu IIacTMacc, KaydyyKOB M PE3HHBI, MOJCIMPOBAHHE MOJIEKYJI
YTJIEBOIOPOAOB U TaJOTEHIIPOU3BOHBIX YIIIEBOAOPOIOB.

Kucaopoacoaep:xammue oprannyeckue CoeIMHeHNUs.

[IpenenbHble OnHOATOMHBIE CcHUpPTh. CTpoeHHE MOJEeKysl (Ha MpUMepe MeTaHojla U
sTanona). 'omonoruueckuii psa, odmas Gopmyia, u3oMepus, HOMEHKIATypa U KJIacCH(pHUKAIIUS.
O®u3nyeckue CBOICTBa NPENENIbHBIX OJHOATOMHBIX CHHUPTOB. BomopoaHble CBS3UM MeEXIy
MOJIEKYJIAaMH  CIIUPTOB. XHMHYECKHE CBOMCTBA: pEaKIMM 3aMEIEHus, JeruapaTaiui,
OKHCJIEHHUS, B3aUMO/JICIICTBIE C OPraHUYECKUMHU U HEOPraHMYeCKUMHU KucioTamu. KauecTBeHHas
peakuus Ha OJHOATOMHBbIE CHUPTHI. JleicTBHE 3TaHOJIa U METAHOJIA Ha OPraHM3M 4YeJIOBEKa.
CrniocoOblI osTy4eHHs 1 IPUMEHEHUE OJJHOATOMHBIX CIIUPTOB.



[Tpocteie adupsl, HOMeHKIaTypa U u3oMepus. OcoO0eHHOCTH (U3MUECKUX U XUMHYECKHX
CBOMCTB.

MHOroaromMHble CHUPTHl — STUJIEHIJIMKOAb W MNIHIEpUH. DPU3NUeCKHe W XUMHYECKHE
CBOMCTBa: peakUuu 3aMEIIECHUs, B3aUMOJAECUCTBUE C OPraHUYECKMMH U HEOPTaHUYECKUMU
KHCJIOTaMH, KaueCTBEHHAsl peaKklus Ha MHOTOaTOMHbIe cnupThl. [IpencraBienne o mexaHusme
peaknuii HyKJIeoQpuIbHOrO 3aMelienus. JleiictBue Ha opranusM 4enoBeka. CriocoObl MOTyUYeHHUs
Y IPUMEHEHUE MHOTOATOMHBIX CIIUPTOB.

®enon. CTpoeHne MOJEKYJIbl, B3aUMHOE BIUSHUE T'MIPOKCOIPYIIBI U OEH30JBbHOIO Spa.
®dusnueckue coiicTBa (peHosa. OCOOEHHOCTH XMMHUYECKHX CBOMCTB (eHosa. KauecTBeHHBIS
peakiuu Ha Qeron. TokcmuHocTh (enona. CrocoObl MoNMydeHHs W MpUMEHEHHe (eHoa.
®enonpopManbaeruaHas cMoa.

KapOoHuIbHBIE COSNMHEHHS — QIBJCTUABI M KETOHBl. IJIEKTPOHHOE CTPOCHHE
KapOOHWJIBHON Tpymmbl. ['oMoioruyeckue psAapl anbIETHI0B M KETOHOB, oOmias ¢opmyna,
M30MEpPUSL M HOMEHKJarypa. PU3MyYecKue CBOMCTBA ajbJETrMI0B M KETOHOB. XUMHUYECKHE
CBOMCTBAa aQJbJIETUIOB W KETOHOB: peakuuu npucoeauHeHus. OKUCIEHUE abIEeTHJIOB,
KaueCTBEHHbIE peaKkUMM Ha anpierujipl. CrocoObl MOJIyYeHUS W NPUMEHEHHUE ajbJETUOB U
KETOHOB.

OMHOOCHOBHBIE TIpeaeNbHbIe KapOOHOBBIE KUCIOTHL. OCOOCHHOCTH CTPOCHHUS MOJEKYJI
KapOOHOBBIX KHCIIOT. M3omepus u HomeHkiarypa. dusmueckue CBOICTBA OJHOOCHOBHBIX
NpeJeNbHBIX KapOOHOBBIX KHCIIOT. BOIOpOIHBIE CBS3M MEXIYy MOJIEKYJIaMH KapOOHOBBIX
KHCTIOT. XUMHUYECKHE CBOWCTBA: KHUCIOTHBIE CBOMCTBA, peakiusi ATepuUKANU, PEAKIUU C
y4acTHEM YTJIEBOJOPOAHOTO paaukana. OCOOEHHOCTH CBOWCTB MypaBbUHOM KUCIOTHI. [loHsATHE
0 TIPOU3BOJHBIX KAPOOHOBBIX KHCIOT — CIIOXKHBIX 3pupax. MHOroobpasue kapOOHOBBIX KHUCIIOT.
Oco0OeHHOCTH CBOWCTB HEIPENEIbHBIX U apOMaTUYECKUX KapOOHOBBIX KHCIIOT, IUKapOOHOBBIX
KHCJIOT, THAPOKCUKAPOOHOBBIX KHCIOT. [IpenctaBureny BbICIIMX KapOOHOBBIX KHCIOT:
CTeapuHOBAas, MAJbMUTUHOBAS, OJICUHOBAs, JUHONEBAs, JUHONEHO8Ads KHUCIOThl. CrocoObl
NOJIy4YEeHUs U IPUMEHEHNE KapOOHOBBIX KUCIIOT.

Crnoxuble a¢upsl. ['omonornueckuit psn, obmas Gopmyna, n3oMepus U HOMEHKIATYPA.
Puznyeckue 1 XMMUYECKHE CBOMCTBA: THAPOJIN3 B KUCIION U ILEIOYHON Cpefe.

Kupsl. Ctpoenue, ¢puznueckue U XMMHUUYECKHE CBOMCTBA YKUPOB: TMJIPOJIU3 B KUCIOH U
men04Hoi cpene. OCOOEHHOCTH CBOMCTB KUPOB, COAEPIKAIIMX OCTATKH HEMPEAeIbHBIX KUPHBIX
KUCHOT. JKUpbl B IPUPO/IE.

MBb11a Kak coM BBICIIMX KapOOHOBBIX KUCIIOT, UX MOIOIIIEE eHCTBHE.

OOmass xapakTepucTuka yriaeBonoB. Kiaccudukauus yrieBogoB (MOHO-, AM- U
nojucaxapuabl). MoHocaxapubpl: TIIIOK03a, (pPyKTO3a, rajakTos3a, pubo3a, ae30Kcupubosa.
®dusnueckue CBOWCTBA M HaxoxaeHue B npupone. dorocuHTe3. XUMHYECKHME CBOWCTBA
[JIIOKO3bl: PEaKIMM C YYacTUEM CHUPTOBBIX M aNbACTUAHOW TIpylN, CIOMPTOBOE U
MOJIOUHOKHCHOe OpoxeHue. IlpuMeHeHue TIIOKO3bI, €€ 3HAU€HHWE B IKU3HEAESTEIbHOCTU
opranusma. Jlucaxapuisl: caxapo3a, MajbTO3a M JakTo3a. BoccraHaBiauBaroune U
HEBOCCTaHaBIUBaloLMe Aucaxapuipl. ['maponus nucaxapuaoB. Haxoxaenwe B mpupone u
npuMmeHeHue. [lonmcaxapuapl: Kpaxmall, INIMKOTeH M 1eioio3a. CTpoeHue MakpOMOJIEKYJT
Kpaxmaja, TJMKOTeHa U LeJuiosio3pl. du3nueckue CBOICTBa Kpaxmajga M IEJUTI0JI03bI.
XVMMHYECKHE CBOMCTBA Kpaxmalja: THIpPOJIM3, KauyeCTBEHHAs PEeakUus ¢ MOJOM. XUMHUYECKHE
CBOICTBa IEJITIOI03bI: THAPOIIN3, MOTyUeHHE d3PUPOB LeT0103bl. [IoHATHE 00 NCKYCCTBEHHBIX
BOJIOKHAX (BHCKO3a, alleTaTHBIM IIENK).

OKCrepUMEHTaIbHbIE METOJbl M3YyYEHHUsl BEIIECTB U MX IMPEBpALllEHUI: pacTBOPUMOCTH
pa3IMyYHBIX CIMPTOB B BOJAE, B3aUMOACHUCTBHE JTAHONA C HATPUEM, OKHUCIIEHHE 3THUIIOBOIO



cnupTa B ajbJETU] Ha pPACKaJIEHHONM METHOW MPOBOJIOKE, OKHCJIEHHME 3THUJIOBOIO CIHPTa
JUXpOMATOM Kayis (BO3MOYKHO MCIIOJIb30BAaHUE BUAEOMATEPUAIOB), KAUECTBEHHbIE PEAKIIUU Ha
anbpAeTUIbI (¢ ruapokcuaoM quamMmuacepeopa(l) u ruapoxkcunom meau(ll)), peakius rimmepruna
¢ rugpokcuiom meau(ll), xummuueckue cBoiicTBa pacTBOpa yKCyCHOM KHUCIIOTBI, B3aUMOJICHCTBHE
pactBopa ritoko3bl ¢ ruapokcugom menu(ll), BzanmonelicTBue Kpaxmaia ¢ HMOJOM, pEIIeHHe
HKCIEPUMEHTAIBHBIX 33j1a4u 1o TeMaM «CriupThl ¥ GpeHonbl», «KapooHoBbie KUCIOTHI. ClIOKHBIE
3upb.

A3oTcoaep:kanye opraHuyeckKne coeANHEeHusl.

AMUHBI — OpraHu4eckue TMpou3BOAHbIE amMuaka. Kiaccudukamus aMUHOB:
annpaTUUecKue U apoMaTUYEeCKHe; MePBUYHBIC, BTOPUYHbIE U TpeTHuHble. CTPOCHUE MOJIEKYII,
oOmas dopmyia, u3oMepus, HOMEHKJIATypa U (pU3NUYecKre CBOWCTBA. XHMMHUYECKOE CBOMCTBA
an(aTUYECKUX aMHUHOB: OCHOBHBIE CBOWCTBA, aJKWJIMPOBAHUE, B3aMMOJACHCTBHE MEPBUYHBIX
AMUHOB C a30TUCTON KUCI0TOM. CoM aTKUIaMMOHUS.

AHUIMH — IpeICTaBUTENIb AMUHOB apoMatuyeckoro psjaa. CtpoeHue aHwinHa. BzaumHoe
BIIMSTHUE TPYIIl aTOMOB B MoJieKyje aHuiuHa. OCOOCHHOCTH XMMHUYECKUX CBOMCTB aHWIMHA.
KavectBennsle peakuuu Ha aHWiIHMH. CrocoObl TOMYYEeHUS W TPUMEHEHHE aln(aTHUYECKUX
amuHOB. [lonydyeHne aHUIMHA U3 HUTPOOEH3071a.

AmuHokuciotel. Homenknarypa u  uzomepus. OrthenbHble NPEACTaBUTENU  O-
AMUHOKUCIIOT: TJIMIMH, alaHuH. Du3nueckue CBOMCTBA aMHUHOKHUCIOT. XUMHUYECKHE CBONCTBA
AMHHOKHUCIIOT KakKk aMQOTEPHBIX OPTraHUYECKUX COCTUHEHHU, pPEaKUusl IOJIMKOHICHCAIIH,
o0Opa3oBaHHe NMENTHAHON CBsA3H. buonornyeckoe 3HadeHre aMHHOKHCIOT. CUHTE3 U TUIPOIIH3
HETTH/IOB.

benku kak mnpuponnsle monumepbl. [lepBuuHasi, BTOpUYHAs W TPETHYHAS CTPYKTypa
0enkoB. XUMHUYECKUE CBOMCTBA OCJIKOB: THIPOJIN3, JCHATypalys, KadeCTBEHHBIC PEaKIUu Ha
OemnKu.

DKcIiepruMEeHTATbHBIE METOJbl M3YYEHHUS BEIIECTB M WX IPEBpAICHUI: pacTBOpPEHHUE
0enKOB B BOJIE, /IeHATypalusl OETKOB MpU HarpeBaHMU, I[BETHbIE peakIMM Ha OENKU, pellieHue
AKCIEPUMEHTAJbHBIX 337a4 IO TeMaM «A30TcojepiKalllue OpPraHUYeCKHUe COEIUHEHUS» U
«Pacno3HaBaHHe OPraHUUECKUX COEIMHEHUI.

BbICOKOMOIEKYJISIPHBbIE COETMHEHMS.

OCHOBHBIE TIOHATHS XUMHHM BBICOKOMOJIEKYJISIPHBIX COEIMHEHHMN: MOHOMEp, IOJIUMED,
CTPYKTYpHOE 3BEHO, CTENEHb MOJIMMEPHU3alUH, CpPEIHSs MOJIeKyJsipHas Macca. OCHOBHbIE
METO/Ibl CUHTE3a BBICOKOMOJIEKYJISIPHBIX COEIMHEHHUH — IMOJIMMEepU3alus U OJUKOHICHC AL,

[TonmumepHbie MaTepuabl. [Tnactmaccel (monuaTUIIEH, MIOJIUIIPOIIUJIEH,
HOJMBUHUIXIOPU], HOJMCTUPOII, HOJMMETUIMETaKpUJIaT, MOJIMKapOOHATHI,
nosua THIeHTepedTanar). YTunuzauus u nepepaboTKa IIacTUKA.

OnacToMepbl: HaTypalbHBI  KaydyK, CHHTETHUECKHME Kaydyku (OyTaJueHOBBIH,
XJIOPOIIPEHOBBIH, N30MPEHOBBIN) U CHIIMKOHBL. Pe3nHa.

BonokHna: HatypasibHbIE (XJIONOK, IIEPCTh, HIENK), UCKYCCTBEHHBIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE (KalpOH | JIABCaH).

[Tonmumepsl  cnenuanbHOrO  HazHaueHus (TediaoH, KeBiap, AIEKTPONPOBOJAIINE
MOJIUMEPBI, OMOpasiiaraeMble MOJIUMEPHI).

OKcrepUMEeHTalbHbIE METO/Ibl MU3YUYEHHUSI BELECTB M UX MPEBPALICHUNA: 03HAKOMIIEHHUE C
oOpa3laMu TNPUPOAHBIX M HCKYCCTBEHHBIX BOJIOKOH, IIJJaCTMacC, KaydyKoB, pEIlIeHHe
HKCIEPUMEHTANIBHBIX 33/1a4 110 TeMe «Pacrno3HaBaHue MmiaacTMace U BOJIOKOHY.

Pacuérnrie 3amaun.
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Haxoxnenne MonexyisspHON (hOpMyJibl OPraHUYECKOI0 COETUHEHUS 110 MAaCCOBBIM JI0JISIM
AJIEMEHTOB, BXOSIIUX B €r0 COCTaB, HAXOXXACHHUE MOJICKYJSIPHOH (OpPMYJBl OpraHUYECKOro
coeMHeHuss mo macce (00BEMY) MPOAYKTOB CropaHMs, IO KOJUYECTBY BellecTBa (Macce,
00BEMY) IPOJYKTOB PEAKLIMHU M/UIN UCXOJHBIX BELIECTB, yCTAHOBICHHE CTPYKTYPHOH (hOPMYIIBI
OpPraHMYECKOT0 BEIECTBA HAa OCHOBE €ro XUMHUYECKUX CBOMCTB WJIM CIIOCOOOB MOJIYYEHHS,
OIIPECIICHUE TOJIH BBIXOA IPOJYKTa PEAKIIMUA OT TEOPETUYECKH BO3MOXKHOTO.

Me:xnpeaMeTHbIE CBSI3H.

Peanuzanus MeXnpeIMeTHBIX CBsI3€ MPU M3Y4YEHMM opraHumdeckoi xumuu B 10 kmacce
OCYILECTBIIICTCSI Y€pe3 HUCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-HAy4YHBIX MOHATHH, Tak U
MOHATUH, IPUHATBIX B OTAEIBHBIX IPEIMETaX €CTECTBEHHO-HAYYHOT' O LIUKJIA.

OO01e ecTeCTBEHHO-HAy4yHble INOHATHUS: SIBJICHUE, HAy4HbIM (akT, rumoresa, Teopus,
3aKOH, aHaIM3, CHUHTe3, Kiaccudukaius, HaOJIOJCHUE, U3MEpPEHHE, HKCIIEPUMEHT, MOJEIIb,
MOJIEJIMPOBAHUE.

®usuka: marepus, aroM, JJIEKTPOH, IMPOTOH, HEUTPOH, MOJIEKYJA, SHEPreTHYECKUN
YPOBEHb, BEIIECTBO, TEJIO, 00BEM, arperaTHoe COCTOSIHME BElIeCTBa, (pU3MUECKUE BEINYMHBI,
€IMHULIBI U3MEPEHUS, CKOPOCTh, JHEPI U, Macca.

Buonorus: kierka, opraHusM, 3Kocucrema, 6uocdepa, MeTaboIU3M, HACIIEICTBEHHOCTD,
aBTOTPOGHBIA M TETEpPOTPO(HBIN THUN NUTaHUSA, OpokKeHHE, (OTOCHHTE3, IbIXaHHE, OCIKH,
YTJIEBO/bI, )KUPbI, HYKJIEMHOBBIE KUCIOTHI, (PEPMEHTHI.

['eorpadus: none3Hble HCKOIaeMbIe, TOILUIUBO.

TexHosorus: NuIIEBbIE MPOLYKThI, OCHOBBI PAllUOHATIBHOIO IMTAHUS, MOIOIUE CPELICTBA,
MaTepHalbl U3 HCKYCCTBEHHBIX U CUHTETUYECKHUX BOJIOKOH.
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IIVIAHUPYEMBIE PE3YJIbTATBI OCBOEHUA ITPOI'PAMMBI 110 XUMHUH HA
YIJIYBJIEHHOM YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHMUSA

JIMYHOCTHBIE PE3YJIBTATbBI

B cooTBercTBHM C CUCTCMHO-ACATCIIBHOCTHBIM IIOAXOAOM B CTPYKTYpPC JHMYHOCTHBIX
pe3yJabTaTOB OCBOGHMS IpenMeTa «XUMHS» Ha YpOBHE CcpelHero ooOmiero ooOpa3oBaHUs
BBIJICJIEHBI CIIEAYIOLIME COCTAaBIIAIOLINE: OCO3HAHUE OOYUYaIOUIMMUCSH POCCUNCKOM IpakJaHCKON
UJEHTUYHOCTU; TOTOBHOCTb K CaMOpa3BUTHUIO, CAMOCTOSITEIbHOCTH M CaMOOIIPENEIECHHUIO;
HaJIM4Yyue MOTHUBAlMM K  OOYy4YEHMIO; TOTOBHOCTh M  CIIOCOOHOCTH  OOydYaromuxcs
PYKOBOACTBOBATHCA HNPHUHATBIMH B O6HIGCTBC npaBujiaMM W HOpMaMu IOBCACHUA; HAJINYUC
IIPaBOCO3HAHUS, SKOJIOTUYECKON KyJIbTYphl; CHOCOOHOCTh CTaBUTh LIEJIH U CTPOUTH KU3HEHHBIC
IUIaHBI.

JlugHOCTHBIE pe3yJbTaThl OCBOCHUS MpeaMeTa «XUMUS» OTPaKaroT CPOPMUPOBAHHOCTH
OTIBITA TTO3HABATEIHLHON U MPAKTHUECKOW JEATEIFHOCTH OOYYaIOIIMXCS B MPOLIECCE pealn3aluu
00pa30BaTeNIbHON JAEATEIbHOCTH.

JIMYHOCTHBIE PE3yJIbTAThl OCBOCHHUS INpenMeTa «XHUMUS» OTPaKaroT cHOPMHUPOBAHHOCTD
OTIBITA TTO3HABATEILHON U MPAKTHUECKOW JEATEIIEHOCTH O0YYaIOIIMXCS B MPOLIECCE pealn3aluu
00pa30BaTeNbHOM J1€ATEIbHOCTH, B TOM UUCIIE B YaCTHU:

1) rpaxaaHCKOro BOCIMTAHUS

0CO3HaHMsI 00YYaIOIUMHKCS CBOMX KOHCTUTYILIMOHHBIX MPaB U 00sI3aHHOCTEH, YBAXKEHUS K
3aKOHY U NMPaBOMOPSAKY;

MNpEaACTaBJICHHUA O COINUAJIBHBIX HOpMax W IMpaBUIaX MCEKINYHOCTHBIX OTHOIIEHHUH B
KOJJIEKTHBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOW EATENILHOCTH MPHU CO3JaHUM YUEOHBIX MPOEKTOB,
PEIICHHUN y‘I€6HBIX W ITO3HABATCJIbHBIX 3a1a4, BBIITOJHCHUN XUMHUYCCKHUX SKCIICPUMCHTOB,

CIIOCOOHOCTH MOHMMATh U MPUHUMATh MOTHUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI JPYyTrUX
IpY aHaJIN3€ pa3IMYHbIX BUJOB yUeOHOH NesATeIbHOCTH;

2) IaTPHOTHYECKOI0 BOCIIUTAHUSA:

OCHHOCTHOI'O OTHOHICHHA K HCTOPHUYCCKOMY M HAYYHOMY HACJICIUIO OTEUYECCTBCHHOM
XUMMUH,

yYBa)KE€HHUsSI K MpOIlecCy TBOpYECTBA B OOJACTH TEOPUH U TNPAKTHUECKOTO MPUIOKESHUS
XMUMHH, OCO3HaHMS TOTO, YTO JaHHBIE HAYKH €CThb pe3yJlbTaT JIMTENbHBIX HaOII0EHHH,
KPOMOTIMUBBIX SKCICPUMCHTAJIBHBIX ITOMCKOB, ITIOCTOAHHOI'O TPy da y‘IéHI)IX H IIPAKTUKOB;

UHTEpeca M TI03HABaTEJIbHBIX MOTHMBOB B IMIOJIYYEHUH U TMOCIEAYIOIIEM aHajIu3e
UH(OPMALIUHU O TIEPETIOBBIX JOCTHKEHUSIX COBPEMEHHOM 0TeUeCTBEHHON XUMUM;

3) IyXOBHO-HPABCTBEHHOI0 BOCIIMTAHUSL:

HPABCTBCHHOI'O CO3HAHUsA, STHYCCKOT'O IMTOBEACHM,;

COCOOHOCTH OIICHUMBAaTb CHUTyallMM, CBA3aHHBIC C XHMHUUCCKHMHU ABJIICHHUAMHU, U
IPUHUMATh OCO3HAHHBIE PEIIEHUS, OPUEHTHUPYSICh HAa MOPAIbHO-HPAaBCTBEHHBIE HOPMBI U
LIEHHOCTH;



12

TFOTOBHOCTH OLIEHUBAaTh CBOE IIOBEJECHHME M IOCTYNKH CBOMX TOBAapuIlEd C MO3MLMH
HPABCTBEHHBIX U IIPABOBBIX HOPM U C YYETOM OCO3HAHUS IIOCIIEJCTBUI IOCTYIIKOB;

4) popMHPOBaHNS KYJIbTYPbI 310POBbS:

NOHMMAaHMUS LEHHOCTeH 30pOBOro M 0Oe30macHoro olpas3a KU3HH, HEOO0XOAUMOCTH
OTBETCTBEHHOI'0 OTHOIIEHUS K COOCTBEHHOMY (PU3NYECKOMY U IICUXMUYECKOMY 3/10POBbIO;

coOuItoJIeHHsI MIpaBU 0E€30MacHOro OOpallleHUsl ¢ BELIECTBAMM B OBITY, MOBCEJHEBHOMH
KHU3HH, B TPYIOBOU JAEATEIBHOCTH;

NOHMMAaHHUS UEHHOCTH TPAaBWI WHAWBUAYAIBHOTO U KOJUIEKTUBHOIO 0€30IacHOTO
HOBEJICHUS B CUTYALUSIX, YTPOXKAIOIIUX 3/I0POBbIO U )KU3HHU JIOJIEH;

OCO3HAHMsI IMOCIEACTBUI M HENpPUATHS BPEIHBIX NPUBBIYEK (YMOTPEOJICHUS aJIKOTOJI,
HapKOTHUKOB, KYpPEHHUS);

5) Tpya0BOro BOCIUTAHMS:

KOMMYHUKAaTUBHOH KOMIIETEHTHOCTH B Y4eOHO-HCCIIEIOBATEIbCKON JEeSITEIbHOCTH,
00I11€CTBEHHO MOJIE3HOM, TBOPUECKOI U APYTUX BUAAX JIE€ATEIBbHOCTH;

YCTAaHOBKM Ha AaKTUBHOE YYacTHME€ B PELICHUU MPAKTUYECKUX 3a/ad COLHUaIbHOU
HAIpPaBJIEHHOCTH (B paMKax CBOETO KJIacca, LIKOJbI);

UHTEpeca K MPaKTHYECKOMY M3Y4YEeHHIO NMpOo(deccuil pa3InyHOro poja, B TOM YHUCIE Ha
OCHOBE ITPUMEHEHHUsI TPEIMETHBIX 3HAaHUH 110 XUMUHU;

YBa)XEHUS K TPYLy, JIOJSM Tpyia U pe3yibTaTaM TPYyAOBOM A€ATEIbHOCTH;

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY WHAMBUIYAIbHOH TPACKTOPHH OOpa30BaHMA,
Oyaymiel mpodeccur U peanu3aluyd COOCTBEHHBIX >KU3HEHHBIX IJIAHOB C YYETOM JIMYHOCTHBIX
UHTEPECOB, CIIOCOOHOCTEN K XUMUH, MHTEPECOB U MOTPEOHOCTEN 00I1eCTBa;

6) 3K010rNYecKOro BOCIIMTAHUSA:

HKOJIOTMUYECKHU 11€1€CO00pa3HOro OTHOLIEHUS K MPUPO/IEe KaK UCTOYHHMKY CYIIECTBOBAHUS
JKH3HH Ha 3eMiIe;

NOHUMaHHM IJI00aIbHOTO XapaKTepa SKOJOTHYECKUX MPOOJIeM, BIUSHUS SKOHOMUYECKUX
MPOLECCOB HA COCTOSHUE MTPUPOJTHOM U COLIMATBHOM CPEJIbL;

OCO3HaHHS HEOOXOJUMOCTH HMCIIONIb30BAHUS JOCTUKEHUM XUMHM ISl PEILIEHUs] BOIIPOCOB
paLMOHATIBHOTO MPUPO/IONOIb30BAHUS;

AKTUBHOI'O HENpPUATUS JEHCTBUHM, MPUHOCALIMX Bpel OKpYXarolled MpUpOTHON cpene,
YMEHHS TPOTHO3UPOBATh HEOIAroNpUsATHBIE SKOJIOTMYECKUE MOCIEACTBHS MPEIIPUHUMAEMBIX
JIEUCTBUN U NPEJOTBPALLATh UX;

HAJIMYMS PA3BUTOTO HSKOJOTHYECKOTO MBIIUIEHUS, JKOJOTHYECKOH KyJbTYphl, OIBITa
NeSITeIbHOCTH  OKOJIOTUYECKOM  HalpaBlIEHHOCTH, YMEHHs pPYKOBOJCTBOBAaTbCSI HMMHU B
MO03HABATEJIbHON, KOMMYHUKATUBHOMN U COLMATbHON MPAKTHKE, CIIOCOOHOCTH U YMEHUS aKTUBHO
IIPOTUBOCTOATH UACOIOTHH XeMopoouu;

7) IEHHOCTH HAYYHOI'0 NO3HAHMSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOUIETO COBPEMEHHOMY YPOBHIO pa3BUTHUsSI HAyKu U
00IIECTBEHHON IPAKTHKHY;

NOHMMaHHs CHeNU(UKA XUMHH KaK HayKd, OCO3HaHHA e€ poiu B (OPMHPOBAHUU
palMOHATIBHOTO HAyYHOT'O MBIIUICHHUS, CO3/IaHUU LIEJIOCTHOTO MPEACTABICHUs 00 OKpY’KaIoIIeM
MHUpE Kak O €IMHCTBE HPUPOJbl M YEJIOBEKa, B MO3HAHUM HPUPOIHBIX 3aKOHOMEpPHOCTEH u
peleHny IpobiieM COXpaHEeHUsl PUPOIHOTO PaBHOBECHS;
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yOex1EHHOCTH B 0CO0OM 3HAUMMOCTH XHMMHUM JUIsl COBPEMEHHOW LUMBUIM3ALUU: B €€
TYMaHHCTUYECKON HANpaBI€HHOCTH M BaXHOW POJIM B CO3/aHUHM HOBOW 0a3bl MaTepHaIbHOU
KYJIBTYPBI, B PEIICHUH III00aTbHBIX TPOOIEM YCTOHUMBOTO Pa3BUTHS YEIOBEUECTBA — CHIPHEBO,
HHEPreTUYECKOM, TMHUIIEBOH M HKOJOTHYECKOW Oe30macHOCTH, B PA3BUTHU MEIHMIIMHBL,
00ecreyeHn! yCIOBUH YCIIEIIHOro TPy ia U 3KOJIOIHYECKH KOM(POPTHOM KU3HU KaXKJOr0 4ieHa
00111eCTBA;

€CTECTBCHHO-HAyYHONM TIPAMOTHOCTH: IIOHMMaHUs CYIIHOCTH METOAOB IIO3HAHUA,
UCTIOJIb3YEMBIX B €CTECTBEHHBIX HAayKaX, CIIOCOOHOCTH MCIIONB30BaTh MOJyYaeMble 3HAHUS IS
aHau3a U OOBACHEHMs SIBIICHUM OKpY’KAalOIIEro MHUpa M HPOMCXOIAIIMX B HEM H3MEHEHMH,
YMEHUs AenaTh 000CHOBaHHbIE 3aKJIIOUEHHSI HA OCHOBE HAay4YHBIX (DAKTOB M MMEIOLIMXCS TaHHBIX
C LENBIO ITOJIYYEHUS JOCTOBEPHBIX BBIBOIOB;

CIIOCOOHOCTH CaMOCTOSITENIHO UCIOJIb30BaTh XUMUYECKUE 3HAHUSA [Tl pELICHUs Ipo0OieM
B PEAJIBHBIX )KU3HEHHBIX CUTYaLMSIX;

MHTEpEeca K NO3HAHUIO, UCCIIEI0BATENIBCKON JESTEIBHOCTH;

TOTOBHOCTH M CIIOCOOHOCTH K HENPEPHIBHOMY OOpa30BaHHMIO M CaMOOOpPa3OBaHHIO, K
AKTMBHOMY TIIOJy4CHMIO HOBBIX 3HAaHMM II0 XHMHM B COOTBETCTBUH C >KM3HECHHBIMU
HOTpPeOHOCTAMY;

UHTEpeca K OCOOEHHOCTSM TpyJda B pasiMyHbIX chepax npodeccrnoHaTbHON
JIeSATEIbHOCTH.

METAINIPEIJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHble pe3yibTaThl OCBOCHHS MPOTPaMMBI MO XMMHHM Ha YPOBHE CpEIHEro
o01ero 00pa3oBaHus BKIFOYAIOT:

3HAYUMBIC [JIs1 (1)0pMI/IpOBaHI/I$[ MHPOBO33PCHUA 06y11a}01111/1xcsl MCKIUCHUITIIMHAPHBIC
(MeXMpeIMeTHbIE) OOIIeHAYYHbIE TTOHATHS, OTPAXKAOIINE [IEIOCTHOCTh HAYYHOU KapTUHBI MUpa
U crieru(uKy METOJIOB MO3HAHMSI, HCIIOIb3yEeMbIX B €CTECTBEHHBIX HayKax (MaTepusi, BEIIeCTBO,
SHEpPTUi, SABJICHUC, IPOHECC, CUCTEMaA, HayLIHI)II\/JI (1)aKT, MIpUHOMUII, TUIIOTE3da, 3aKOHOMEPHOCTD,
3aKOH, TEOpHS, UCCIIe0BaHNe, HAaOII0IeHNE, U3MEPEHNE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpcaJbHble  yueOHbIe  JelcTBUsA  (TIO3HABaTeNbHBIE,  KOMMYHHUKATHUBHEIE,
perynatuBHble), obecneunBaromue (opmupoBaHHe (QPYHKIMOHAIBHONH TpaMOTHOCTH U
COLIMAJILHOM KOMITETEHIIMH 00YyYaronXcs;

CIIOCOOHOCTh  OOYYaIOIIUXCSI  WCIONB30BaTh  OCBOCHHBIC — MEXIMCIHILIHHAPHBIC,
MHUPOBO33PEHUYECKUE 3HAHUS M YHUBEpCAIbHbIE Y4eOHBIC ICHCTBUS B IO3HABATENHHOW U
COILIMATILHOM TTPaKTHKE.

MeTaHpeHMeTHI—;Ie PE3YIBTAThI OTPAXAIOT OBJIAACHUC YHUBCPCAIbHBIMU y‘-Ie6HI)IMI/I
MMO3HaBaTCJIbHBIMH, KOMMYHUKATHBHBIMHU U PETYIATUBHBIMHA }IeﬁCTBHﬂMH.

Ilo3naBaTe/ibHBbIE YHHBePCAJIbHbIE YYeOHbIe 1eHCTBUS
1) 6a30Bble JIOTHYECKHUE [IeiiCTBHS:
CaMOCTOSTENIbHO (OPMYJUPOBaTh M aKTyalM3UpOBaTh MpoOieMy, paccMaTpuBaTh €€
BCECTOPOHHE;
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ONpeNeNATh LeJNU AEATENbHOCTH, 3a7aBas IapaMeTpbl U KPUTEPHUM HX JIOCTUIKEHHS,
COOTHOCHTD PE3YJIbTaThl AEATEILHOCTHU C IIOCTABICHHBIMU LIENSMU;

UCIIOJIb30BaTh IIPU OCBOCHMM 3HAHUW MPUEMBI JIOTMUECKOTO MBILUICHUS: BBIIEIATH
XapakTepHble TPU3HAKK TIOHSATHUM W yCTaHaBIMBaTb UX B3aUMOCBSA3b, HCIIOJIb30BATh
COOTBETCTBYIOLUE MTOHATUSA AJIs1 OOBSICHEHUSI OT/IEJIbHBIX (PaKTOB U SIBJIICHUI;

BbIOMPATh OCHOBAHUS M KPUTEPUH Ul KIIaCCU(UKALMU BEILIECTB U XUMUYECKUX PEAKIIMA;

YCTAaHABJIMBATh IPUUNHHO-CJIEICTBEHHBIE CBSI3U MEXK/y U3YyUaeMbIMU SIBJICHUSIMU;

CTPOUTh JIOTUYECKUE PpACCYKIEHUS (MHIYKTHUBHBIC, JACIyKTUBHBIE, IO aHAJOIHH),
BBISIBJIATh 3aKOHOMEPHOCTH U NPOTUBOPEUHUS B pacCMaTpUBAEMbIX SIBICHUAX, (OPMYJIUPOBATH
BBIBOIbI M 3aKJIIOUCHMUS;

IPUMEHSTh B IPOLECCE MO3HAHUS MCIIOJIb3YyEMbIE B XMMHUHU CHMBOJIMUECKUE (3HAKOBBIE)
MO/JIEJIH, IPE0OPa30BbIBATH MOJIEIbHBIE IPECTABICHUS — XUMUYECKUH 3HAK (CUMBOJI) 3JIEMEHTA,
XUMHYecKass (GopMysa, ypaBHEHHME XUMHUYECKOM peakuuu — IpU pELIeHUH Y4eOHbIX
[IO3HABATEJIBHBIX M MPAKTUYECKUX 3a/ay, MPUMEHATh HAa3BaHHbIE MOJEJIbHbIE MPEICTaBICHUS
JUISL BBISIBJICHUS XapaKTEPHbIX IPU3HAKOB U3y4YaeMbIX BEIIECTB U XMMUUYECKUX PEAKIIUM.

2) 6a3oBbIe HCCIeA0BaTEIbCKUE JIeiiCTBHS:

BJIaJI€Th OCHOBAaMH METOJI0B HAyYHOI'O IIO3HAHUS BELECTB U XUMUYECKUX PEaKIIHii;

dopMynIMpoBaTh 1€MW U 3aJauyd  MCCIEJOBAHUSA, MCIIOJIb30BaTh IIOCTaBJIECHHBIE MU
CaMOCTOSITENIEHO c(hOpMyJIMpOBaHHBIE BOMPOCH! B Ka4€CTBE MHCTPYMEHTA TO3HAHUS U OCHOBBI
JUIst POPMHUPOBAHUS TUIIOTE3BI IO MIPOBEPKE MIPABUIIBHOCTH BBICKA3bIBAEMBIX CYKICHUI;

BJIAJCTh HABBIKAMHM CAMOCTOSITEJILHOIO IUIAHUPOBAHUS M IPOBEICHHUS YUYEHHYECKUX
HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHUs HAOII0AATh 32 XOAO0M IpOlecca, CaMOCTOSTENbHO
IIPOrHO3UPOBATh €ro pe3ysbTaT, (OopMyJIUpoBaTh OOOOLIEHHS U BBIBOJBI OTHOCHUTEIBHO
JIOCTOBEPHOCTH PE3yJIbTATOB UCCIIEOBAHMSI, COCTABIATh 0OOCHOBAHHBIN OTYET O MPOAETaHHON
pabore;

npuoOpeTaTh ONBIT YYEHHYECKOM HCCIIEOBAaTENIbCKOM M MPOEKTHOH JeATeNbHOCTH,
IPOSBISATE CHOCOOHOCTH M TOTOBHOCTH K CaMOCTOSITEJIBHOMY IIOMCKY METOJIOB pELICHUS
MPAKTUYECKHX 3aJay, IPUMEHEHUIO Pa3IMYHbIX METOA0B IMO3HAHUS.

3) padora ¢ nngopmManmei:

OPUEHTHUPOBAThCSI B  pa3IMYHBIX HCTOYHUKAX HHPoOpMauuu (HAyYHO-TIOMYJIsipHas
JauTepaTypa XHMHUYECKOTO COJEp)KaHMs, CIpaBOYHble TmocoOus, pecypcel MHTepHeTa),
AHAIN3UPOBATh HH(GOPMALIMIO Ppa3IWYHBIX BUIAOB U (OPM TNPEACTABICHUS, KPUTUUYECKU
OLICHUBATh €€ JOCTOBEPHOCTH U HENPOTUBOPEUUBOCTE;

(dopMyIMpOBaTh 3ampOChl M TMPHUMEHSATh Pa3IMYHbIE METOJbl NPH TOHCKE U O0TOOpe
uH(pOopMalii, HEOOXOAUMOI /17151 BBITIOJIHEHUS yUeOHBIX 33/1a4 ONpeIeEHHOrO TUIIA;

pUOOpPETaTh OMBIT KCIHOJB30BaHUA MH(GOPMAIMOHHO-KOMMYHHUKATUBHBIX TEXHOJOTUH U
Pa3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITENIFHO BBIOMPATh ONTUMANbHYIO (OPMY NpEeACTaBICHUsT HHPOPMALUU (CXEMBI,
rpaduku, TuarpaMmsl, TaOJIUIBL, PUCYHKU U IPYTHUE);

UCIIOJIb30BaTh HAy4YHBIM S3BIK B KayecTBE CpEACTBA MpU pPadOTe € XUMHYECKOH
uHpopMalueil: MPUMEHATh MeEXNpeaAMeTHbIe ((U3NUYecKue M MaTeMaTHYeCKHe) 3HaKd U
CHUMBOJIBI, (popMyIibl, aOOpeBUATYPbI, HOMEHKIIATYPY;

HCIIOJIb30BaTh 3HaKOBO-CUMBOJIUYECKHE CPEICTBA HATJISTHOCTH.
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KoMMmyHHKaTHBHBIE YHUBEpPCAJIbHbIE yUeOHbIe 1eiiCTBUS:

3aJaBaTh BOMPOCHI 110 CYIECTBY 00CYX/1aeMON TEMbI B XOJI€ TUAJIOTa U/UITH TUCKYCCHUH,
BBICKA3bIBATh UCH, q)OpMyJII/IpOBaTB CBOM NPCIIOKCHUA OTHOCUTCIIBHO BBIITOJIHCHUA
MPEJI0KEHHOM 3a/1a4u;

BBICTYNAaTh C MPE3EHTAUUEH pe3yJbTaTOB MO3HABATEIbHOU AESATENBHOCTH, MOJYYEHHBIX
CaMOCTOSTENIbBHO WJIM COBMECTHO €O CBEPCTHHMKAMU IIPU BBIIOJHEHUH XUMHUYECKOIO
OKCIIEPUMEHTA, MPAKTUYECKOH pabOThl IO WCCICIOBAHWIO CBOMCTB W3y4aeMbIX BEIECTB,
peanuzanuy y4yeOHOro mpoekTa, M (OpMYJIUPOBATh BBIBOABI IO PE3yJbTaTaM MPOBEIEHHBIX
UCCJIEIOBAHUM MyTEM COTTIACOBAHUS MMO3ULIUI B XOZ€ 00CYkKIeHUS U OOMEHAa MHEHUSIMH.

PerJ'[HTI/IBHbIe YHUBEpPCAJIbHBIC yqeﬁm,le JelcTBUA:

CaMOCTOSITENIBHO IIJIAHUPOBAaTh M OCYIIECTBIATH CBOIO IO3HABATEJIBHYIO NEATEIBHOCTD,
onpenenss e€ eI U 33aJaud, KOHTPOJIMPOBAaTh U MO Mepe HEO0OXOAMMOCTH KOPPEKTHPOBATh
npelaraeMblii alrOpUT™M JIEHCTBUN NpU BBIMOJHEHUU Y4YEOHBIX M MCCIIEOBATENBbCKUX 3ajad,
BBIOMpaTh Haubosee 3((HEeKTUBHBIN CIIOCOO MX PEeIICHHs C yUETOM IMOTyYeHHs] HOBBIX 3HAHUN O
BEILECTBAX U XUMUYECKUX PEAKIUAX;

OCYILECTBIIATH CAMOKOHTPOJIb AEATEIbHOCTH HA OCHOBE CAMOAHAJIN3a U CAMOOLICHKHU.

MNPEAMETHBIE PE3YJIBTATHI

[IpenMeTHbIE pe3ynbTaThl OCBOEHUS MPOTrPAMMBbI IO XMMHUHU Ha yriyOJ€HHOM ypOBHE Ha
YPOBHE CpeIHEero oOILero oopa3oBaHMs BKIIOYAIOT crienuuyeckue A y4eOHOro mpeamera
«XUMU» HayuyHble 3HAHUS, YMEHHUS M CIOCOOBI JEMCTBUN MO OCBOEHUIO, MHTEPIPETALUU U
peoOpa3oBaHUI0 3HAHUM, BUJIbI JIEATEIBHOCTH MO MOJYYEHUIO HOBOTO 3HAHUS M MPUMEHEHHUIO
3HAHUW B Pa3iIMuYHBIX Yy4E€OHBIX CHUTyalMsIX, a TaKKe€ B PEabHbIX >KU3HEHHBIX CHUTYyalHsX,
CBS3aHHBIX C XUMHEH.

10 KJIACC

[TpenmMeTHBIE pe3ybTaThl OCBOEHUS Kypca «OpraHudeckas XUMUs OTpaxaroT:

c(hOpMUPOBAHHOCTh TPEACTABICHUI: O MECTE€ W 3HAYCHUH OPTaHMYECKOW XUMHUHU B
CUCTEME €CTECTBEHHBIX HayK U €€ POJN B 00ECIIEUeHUN YCTOWYHBOTO Pa3BUTHI YEIIOBEUECTBA B
pelIeHrur MPOoOIeM IKOIOTUYECKOW, IHEPreTUYECKOW M TMHUIIEBONH O€30MacHOCTH, B Pa3BUTHUU
MEOUIIMHBI, CO31aHUHU HOBBIX MaTepI/IaJ'IOB, HOBBIX HCTOYHHKOB BHepFI/II/I, B O6€CH€‘I€HI/II/I
paloHaIbHOIO MPUPOIONOIb30BaHMs, B (POPMUPOBAHUN MHUPOBO33PEHUS U OOIIEH KyIbTypbl
YeNOBeKa, a TakKXKe OSKOJOTHYECKH OOOCHOBAaHHOTO OTHOIICHHS K CBOEMY 3[0POBBIO U
MPUPOJHOM Cpelie;

BJIAJICHUE CHCTEMOM XHWMHWYECKHX 3HAHUM, KOTOpas BKIIOYAET: OCHOBOIMOJIATAIONINE
MOHATUS — XHUMHYCCKHH DJJI€MEHT, aToM, SAApO M 3JEKTpOHHAas o0ojouyka aroma, S-, p-, d-
ATOMHBIE OpOWTAIM, OCHOBHOE M BO30YKIEHHOE COCTOSIHHMSI aTOMa, THOpHUIW3Allds aTOMHBIX
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opOuTanel, MOH, MOJIEKyJa, BaJCHTHOCTb, JJEKTPOOTPHUIATEIBLHOCTb, CTENEeHb OKUCICHHUS,
XUMHUYECKast CBS3b, MOJIb, MOJISIpPHAs Macca, MOJIAPHBIA OO0BEM, YIJICPOJHBIN CKeNeT,
(dyHKIMOHATBHAS TPYIIA, paguKal, CTPYKTypHbIe (opMyisl (pa3BEpHYTHIE, COKpaIlEHHbBIE,
CKEJIETHBIE), M30MEpHUsl CTPYKTypHass W NPOCTPAHCTBEHHAs (reoMeTphyYecKasi, ONTHUYECKas),
M30MEpbl, TOMOJIOTUYECKUM Psi, TOMOJOTH, YIJIEBOJOPOABI, KHUCIOPOA- U a30TCOAEpKAINE
OpraHWYECKHUE COEJAMHEHUS, MOHOMEp, MOJIUMEpP, CTPYKTYPHOE 3BEHO, BBICOKOMOJEKYJISPHBIE
COCIMHEHUS; TEOpHUH, 3aKOoHBI (mepuoaudeckuii 3akon JI. M. MenneneeBa, Teopusi CTpOeHUs
opranuueckux BemectB A. M. byriepoBa, 3aKOH COXpaHEHHsS MacChl BEILECTB, 3aKOH
COXpaHEHHUS U TMPEBpaAlICHHs] DSHEPTUM NPH XUMHYECKHX pEaKIHsX), 3aKOHOMEPHOCTH,
CUMBOJIMYECKUN S3BIK XMUMHH, MHPOBO33PEHUECKHE 3HAHHW, JEXKAIIUE B OCHOBE IMOHMMAaHUs
IPUYMHHOCTH UM CHCTEMHOCTH XHMHMUYECKHUX SIBICHUH; IPEACTABICHUS O MEXaHHU3Max
XUMHUYECKMX pEeakluid, TEePMOJMHAMUYECKMX M KHHETUYECKHMX 3aKOHOMEpPHOCTAX HX
MPOTEKaHUs, O B3aUMHOM BJIHMSHHM aTOMOB M TPYMIl aTOMOB B MoJIeKyJaX (MHAYKTUBHBIA U
Me3oMepHbIi 3 dekTr, opueHTaHThl | 1 Il poxa); dakrosornyeckue CBEICHHS O CBOMCTBAX,
COCTaBe, OJy4YeHUHU U 0€30I1aCHOM MCIOJIb30BAHNU BaXHEUIINX OPraHU4YECKUX BELIECTB B OBITY
U TPAKTHYECKOW JEATENbHOCTH YeJIOBEKa, OOIMMX HAyYHBIX TNPUHIMIAX XHUMHAYECKOTO
MPOM3BOJICTBA (Ha MPUMEpE MPOU3BOACTBA METaHOIA, TEPEepadOTKH HEPTH);

c(hOpMUPOBAHHOCTh YMEHHI: BBISIBISTh XapaKTEpHbIC IPU3HAKU MOHITHIA, YCTAHABINBATh
UX B3aUMOCBSI3b, UCIIOJIb30BaTh COOTBETCTBYIOLUE MTOHATHUS IIPU OMMCAHUU COCTABA, CTPOEHUS U
CBOICTB OPraHUYECKUX COCUMHEHUM;

c(hOpMUPOBAHHOCTh YMEHU:

MCIIOJIb30BaTh XUMUUYECKYIO CUMBOJIMKY JJISI COCTABIICHUSI MOJIEKYJIIPHBIX M CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX U CKEJIETHBIX) (POPMYIT OPraHuYeCKUX BELIECTB;

COCTaBJISITh YpPaBHEHUS XMMHUYECKHMX pEaKkUMid U pacKpelBaTb HX  CYLIHOCTB!
OKHUCJIUTEIIbHO-BOCCTAHOBUTENBHBIX ~ PEAKLUN  IIOCPEICTBOM  COCTABJICHUS  DJIEKTPOHHOIO
OanmaHca ATHX peakUuud, peakuil HMOHHOTO OOMEHa MyTEM COCTaBIEHUS WX TOJIHBIX U
COKpaIIEHHBIX HOHHBIX YPABHECHHIA;

U3TOTaBIMBAaTh MOJIEIM MOJIEKYJl OpPraHMYECKHUX BEIIEeCTB Ui WJUIIOCTpAlUU HX
XUMHYECKOTO ¥ IIPOCTPAHCTBEHHOTO CTPOEHUS;

c(hOpMUPOBAHHOCTh YMEHUM: yCTaHABIUBATH MPUHAICKHOCTh U3YYEHHBIX OPraHUYECKUX
BEIIECTB 10 UX COCTaBY M CTPOCHHIO K ONpPEAEIEHHOMY KJIAcCy/TpyIle COeIMHEHUH, JaBaTh UM
Ha3BaHUA 10 cucteMarndeckoir HomeHkinarype (IUPAC) i mpuBOIUTh TpUBHAIHHBIE HA3BAHUS
JUTSE  OTAETBHBIX TIPEJCTaBUTENCH OpPraHUYECKUX BEIIECTB (ITWJICH, AaleTHIeH, TOIyod,
TJIMLEPUH, OSTUJICHIJINKONb, (eHon, Qopmanbiaerun, areranbieru]], ameToH, MypaBbUHAs
KHCJIOTA, YKCYCHasi KHCJIOTa, CT€apUHOBas, OJEUMHOBAas, MaJIbMHTUHOBAs KHCJIOTHI, TJIMLUH,
aJlaHWH, MalbT03a, GPYKTO3a, aHWJINH, TMBUHUI, U30IIPEH, XJIOPOIPEH, CTUPOJI U IPYTHUE);

c(OPMUPOBAHHOCTh YMEHHs OMPEACNATh BHUI XUMHUYECKOW CBSI3M B OpPraHUYECKHX
COEMHEHUX (KOBaJICHTHAs! M HOHHAs CBSI3b, G- U M-CBs3b, BOJOPOHAS CBA3b);

c(OpMUPOBAHHOCTh YMEHMSI NPUMEHATH IOJOXKEHHUSI TEOPUU CTPOEHUS OpraHMYEeCKHX
BemectB A. M. bytiepoBa mis 0oOBSICHEHHS 3aBUCHMOCTH CBOMCTB BEIIECTB OT MX COCTaBa U
CTPOCHMUS;

c(OPMHPOBAHHOCTh YMEHHMH XapaKTe€pU30BaThb COCTaB, CTpPOEHHE, (U3HUECKUE U

XUMHUYECKHE CBOMCTBA TUIMYHBIX MPECTaBUTENEH pa3InYHbIX KIACCOB OPIraHUYECKUX BEIECTB:
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QJIKAHOB, LMKJIOAJIKAaHOB, AJKEHOB, AJIKAJUEHOB, AJKUHOB, apOMAaTUYECKHX YIJIEBOJIOPOJIOB,
CIHPTOB, AIbJETUOB, KETOHOB, KapOOHOBBIX KHCJOT, MPOCTHIX M CIOXXHBIX 3(HUPOB, KHUPOB,
HUTPOCOCTMHEHUH 1 aMUHOB, aMHUHOKHCIIOT, OEJIKOB, YTIIEBOIOB (MOHO-, TU- U TIOJIMCAXAPHUIOB),
WITIOCTPUPOBATh TEHETUYECKYI0 CBA3b MEXAY HUMH YPaBHEHUSIMH COOTBETCTBYIOIIUX
XMUMHMYECKHX PEeakLUil ¢ UCIIO0Ib30BaHUEM CTPYKTYPHBIX (HOpMYJI;

C(OPMHPOBAHHOCTh yMEHHUS IOATBEPXKJaThb HAa KOHKPETHBIX IPUMEPAX XapakTep
3aBHCUMOCTH PEAKIIMOHHON CIIOCOOHOCTH OPraHMYECKUX COEAMHEHHH OT KPAaTHOCTH WU THIIA
KOBQJICHTHOH CBSI3M (G- U T-CBSI31), B3AMMHOTO BIIMSIHUS ATOMOB U TPYIII aTOMOB B MOJIEKYJIAX;

c(OPMHPOBAHHOCTh YMEHHUS XapaKTepHU30BaThb HCTOYHMKHM YIJIIEBOAOPOAHOTO ChIPhs
(HedTh, MPUPOIHBIN Ta3, Yroyib), CIOCOOBI €ro MepepadOTKH W TMPAKTHYECKOE MPUMEHEHHE
MPOJTYKTOB MEPEPadOTKH;

c(OPMHPOBAHHOCTh BIAJICHUS] CHCTEMOW 3HAHUH O eCTECTBEHHO-HAYYHBIX METOJax
[O3HAHUS — HaOJIOJEHUM, W3MEPEHHUH, MOJICIIMPOBAHUM, SKCIIEpUMEHTe (pealbHOM U
MBICIIEHHOM) ¥ YMEHHUS IPUMEHSATh 3TH 3HAHUS;

cOPMHPOBAHHOCTh ~ YMEHHUS MPUMEHSATh OCHOBHBIE  ONEpPAlll  MBICIUTEIHHON
NEeSITeTbHOCTH — aHaIW3 W CHHTE3, CpaBHEHHE, O0OOIIEeHWE, CHUCTEMaTH3alMIO0, BBISBICHHUE
IPUYMHHO-CJIEICTBEHHBIX CBSI3€H — 1151 U3YUEeHHUsI CBOMCTB BELIECTB U XUMUYECKUX PEAKIIMIA;

c(OPMHPOBAHHOCTb YMEHUH: BBIABIATH B3aMMOCBSI3b XUMUYECKUX 3HAHUN C MOHATUSIMU U
NPEICTAaBICHUSAMU JIPYTHX €CTECTBEHHO-HAYYHBIX TIPEAMETOB il 0Oojiee OCO3HAHHOTO
NOHMMaHHS CYIIHOCTH MaTepHajJbHOTO €IWHCTBA MHpPA, UCIOJIH30BATH CHCTEMHBIC 3HAHUS II0
OpPraHMYeCcKON XUMMHU Il OOBSICHEHHS U IPOTHO3MPOBAHUS SIBICHUN, UMEIOIIUX €CTECTBEHHO-
HaY4YHYIO IPUPOAY;

c(OPMHUPOBAHHOCTh YMEHHH: MPOBOAUTH PACUYETHI IO XHUMHUYECKHM (opmynam u
YpaBHEHHSIM XUMHYECKUX PEAKIM C HMCIOJIb30BaHHEM (PH3MUECKUX BEIHYMH (Macca, 00bEM
ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIIUX BELIECTBA C KOJMYECTBEHHOH CTOPOHBI:
pacy€Tbl MO HAXOXKACHUIO XUMHUYECKOW (OpMyIIbl BEIIECTBA [0 W3BECTHBIM MACCOBBIM JOJISIM
XUMHYECKHX DJIEMEHTOB, TPOAYKTAM CTOPAaHMUs, TNIOTHOCTH Ta3000pa3HbIX BEIIECTB;

c(OPMHUPOBAHHOCTh YMEHHI: POTHO3MPOBATH, aHAIM3UPOBATh M OLEHUBATH C MO3HIINI
HKOJIOTHUECKOM O0€30MacHOCTU IMOCIEACTBUS OBITOBOM M IMPOM3BOACTBEHHON JESTEIbHOCTH
4eJ0BEKa, CBA3AHHOM C mepepa0dOTKOM BeIlecTB, HUCIOJNb30BaTh IOJyYEHHbIE 3HAHUS IS
NPUHSATHS TPAMOTHBIX PEIIEHUH MPOOJIEM B CUTYAIUX, CBSI3aHHBIX C XUMHEH;

c(OPMHPOBAHHOCTh YMEHHUH: CAMOCTOSITENIFHO TUIAHUPOBATh M MPOBOJUTH XUMHUYECKUN
HKCHEPUMEHT (TIOJIy4eHUE U N3yUYEeHUE CBOICTB OPraHWYECKHUX BEIECTB, KAUECTBEHHbIE PEAKLIUU
YIJIAE€BOAOPOAOB PA3MUYHBIX KJIACCOB U  KUCIOPOJACOJEPKAIIUX OPraHUYECKHX BEILECTB,
pelIeHne OJKCIePUMEHTAIBHBIX 3ala4 10 pPAaCMO3HABAHWIO OPTraHUYECKUX BEIIeCTB) C
coOnrofeHreM TMpaBuil  0Oe3omacHOro oOpallleHuss C  BellecTBaMU U JIaDOpaTOpPHBIM
o0opyoBaHueM, (HopMyIUpOBaTh I€NIb HMCCICIOBAHUSA, NMPEACTABIATh B pa3iIu4yHON (opme
pe3yJbTaThl SKCIEPUMEHTA, AHATU3UPOBATh U OLICHUBATh UX JIOCTOBEPHOCTH;

c(OpMUPOBAHHOCTh YMEHU:

coOnroAaTh MpaBHila HKOJIOTUYECKU IIeJIeCO00pa3HOro MOBENEHUs B OBITY M TPYIOBOU
NeSITeIbHOCTH B LEISIX COXPAHEHHUS CBOETO 37I0POBbs, OKPYXAalolleil MPUPOJHON cpelasl H
JOCTHKEHUS €€ YCTOMYMBOTO Pa3BUTHS;
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0CO3HaBaTh ONACHOCTb TOKCHYECKOI'O JIEHCTBMS Ha JKMBBIE OPIaHU3MBbI OINpPENENEHHBIX
OPraHUYECKHUX BELIECTB, MOHUMAas cMbIch nokazareis [1/1K;

aHATM3UPOBATh  LIEJIECOOOPAa3HOCTh  MPUMEHEHHS  OPraHWYECKMX  BEIIECTB B
HPOMBIIIJICHHOCTH U B OBITY C TOUYKH 3PEHHS] COOTHOLICHUS PUCK-TIOJIB3a;

Cc(OPMHUPOBAHHOCTh YMEHMH: OCYLIECTBIATH LEJEHANPaBIECHHbIH IOMCK XMMHUYECKOH
UHGOpPMALMU B Pa3IMYHBIX MCTOYHMKAX (HaydHas W ydyeOHO-HaydHas JHUTeparypa, CpeicTBa
mMaccoBoil uMH(popmauuu, VHTEpHET W Jpyrue), KPUTUYECKH aHATU3UPOBATh XUMHUYECKYIO
uHpopMalnio, epepadarbiBaTh €€ U UCIOIb30BaTh B COOTBETCTBUH C IOCTABICHHOW y4eOHOM
3agadyeu
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TEMATHYECKOE IINTAHUPOBAHUE

10 KJIACC

HaumeHoBaHue pa3/iesioB U TeM

KoauuecTBO 4acoB

JaeKkTpoHHbIe (HU(POBHIE)

Ne i/m Konrpouabsnsie | IIpakTuyeckue
NPOrpaMMblI Bcero o0pa3oBaTe/bHbIE PeCypChl
padoThI padoThI
Pa3nes 1. Teopernueckue 0CHOBBI OPraHNYecKOi XUMHUH
IIpenmer oprannueckoit xumun. Teopus .
. OTKpBITHIN KOJUTEK: XUMHUS
11 CTPOEHHS OPTraHUYECKUX COEIMHEHUN A. 8 .
http://college.ru/himiya/
M. bytieposa
Hroro no paszneny 8
Pa3nea 2. Yriesogopoasbl
bu6mmorexa [IOK
[penenbHbIC YIIIEBOAOPOIbI — AJKAHBI, https://m.edsoo.ru
2.1 5
LUKJIOQJIKaHbI bubnuorexa POIII
https://resh.edu.ru
59 HenpenenbHble yriieBOJOPOIbI: AJIKEHBI, 14 1 Bce i yunrens
' aJKaJaueHbl, ATIKUHBI xumun http://him.1september.ru
Xumus i BCeX:
WJUTIOCTPUPOBAaHHBIE
2.3 ApomaTuyeckue yrieBoaopoabl (apeHbl) 8 MaTepHalbl o o0IIeH,

OPraHU4eCKOU U
HEOPraHWYECKOW XUMUU



http://college.ru/himiya/
http://him.1september.ru/
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http://school-
sector.relarn.ru/nsm/

Bubnuoreka
[TpupoaHBIC HCTOYHHUKH YTIIEBOJIOPOIOB U LIOK https://m.edsoo.1u
24 5 4 Bubnuoreka
uX nepepadoTka POII https://resh.edu.ru
2.5 ["anoreHIIpON3BOIHBIE YIVIEBOLOPOIOB 4 A AN
: p it y A0pOa xumun  http://him.1september.ru
Hroro no pasneny
35

Pa3znen 3. Kuciiopoaconep:xkauiue opranudeckue coeJuHEeHHsI

Bupryansnas Xumuueckas

3.1 Cnuptsl. ®enon 11 [xona
http://him-school.ru
bubnuoreka

KapOonunbHbIe cCOeIMHEHNS: allbIETHIBI U IIOK https://m.edsoo.ru

3.2 keToHbl. KapOoHOBBIE KHUCIOTHI. ClIOKHBIE 21 bubnnoreka

s¢upsl. XKupsl POII https://resh.edu.ru
B
3.3 VYriaeBoasl 9 e

xumuu http://him.1september.ru

Hroro no pasaeny

41



http://school-sector.relarn.ru/nsm/
http://school-sector.relarn.ru/nsm/
http://him.1september.ru/
http://him.1september.ru/
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Pasznen 4. A30Tc011ep)l<a11me OpPrauHnv4eCKue COCAUHECHUSA

bubmuorexa [JOK
https://m.edsoo.ru
4.1 Amunbl. AMMHOKHUCIIOTEL benku 12 EuGmorexa POIII
https://resh.edu.ru
Hroro no pazgeny 12
Paspnen 5. BeicOKOMOJIEKYISIPHBIE COCAUHEHUSA
Bupryansnas Xumuueckas
5.1 BpICOKOMOIEKYIISIPHBIE COCTMHEHUS 6 [IIxoma
http://him-school.ru
Hroro mo pazneny 6
OBIIEE KOJIMYECTBO YACOB 10 102

[NPOTPAMME
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ITPOBEPAEMBIE HA EI'D 11O XUMUWHU TPEBOBAHMUSA K PE3YJIbTATAM
OCBOEHUS OCHOBHOWM OBPA30OBATEJBLHOM ITPOT'PAMMBI CPETHEI'O
OBHIEI'O OBPA30OBAHUA

Kon

IIpoBepsiemble TpeGOBaHUS K NPEJIMETHBIM pe3yJbTaTaM OCBOCHHUSI OCHOBHOI
NpoBepPsSIeMOro

00pa3oBaTeIbHON NPOrPaMMbl CpeIHero 001ero 00pa3zoBaHus
TpedoBaHMS

1 BJ'IaI[CHI/IC CHCTEMOM XMMHYCCKUX 3HaHI/II71, KOTOpas BKJIIOYACT:

OCHOBOIIOJIAralolllMe IOHATHUS  (XMMHYECKUH 3JIEMEHT, aTOM, H30TOIIbI,
JNIEKTPOHHAsT  000JI0YKAa  aToMma, S-, p-, 0-3JeKTPOHHBIE  OpPOMTAM  aTOMOB,
OCHOBHO€ U BO30YXIEHHOE COCTOSHHE aTOMa, HOH, MOJICKYJa, BaJE€HTHOCTS,
3JIEKTPOOTPHULIATEIBHOCTD, CTEIIEHb OKUCIICHUS, XUMUYECKas CBA3b (G- U TM-CBS3b,
KpaTHbIE CBsI3M), TUOpPUAM3ALMS AaTOMHBIX OpOHTaiel, KpHCTaIIIMYECcKas
pewérka, MoJib, MOJISIpHAsi Macca, MOJISIPHBIM 00bEM, MOJIIpHast KOHLEHTpALHs,
pacTBOpBl (MCTUHHBIE, IUCIEPCHBIE CUCTEMBI), KPUCTAJUIOIUIPAThI, YIJIEPOIHBIN
CKeleT, (YyHKLUMOHAJbHAs IPyMIa, pagukall, ©30Mepbl, CTPYKTypHas ¢opmyia,
uzomepust  (CTpyKTypHas,  IeoMeTpudecKas (umc-,  TpaHcu3OMEpHS),
TOMOJIOTHYECKUH PsiJl, FTOMOJIOTH, YIJIEBOJOPO/bl, KUCIOPOA- U a30TCOAepKAIIUE
COEIMHEHUS, OMOJIOTMYECKH AaKTHUBHbIE BelIeCTBA (YIJIE€BOJbI, >KUPBI, OEIKN),
MOHOMEp, IOJIUMEP, CTPYKTYpPHOE 3BEHO, BBICOKOMOJIEKYJIIPHBIE COEIUHEHMS,
KPEKUHT, pUGOPMHUHT, THUIBI XUMHYECKHMX  pPEaKUuid  (OKUCIHMTENBHO-
BOCCTAHOBUTEJIbHBIE, 3K30- U SHAOTEPMUYECKUE, PEAKIMM HOHHOrOo OOMEHa,
rOMO- UM I'€TepOreHHble, 0OpaTUMble U HEOOpaTUMBbIE), PacTBOP, 3JIEKTPOJIUTHI,
HE3JICKTPOJIUTHI, DJEKTPOJUTHYECKAss AUCCOLMAIMS, CTENeHb JAUCCOLUAIMH,
OKHUCJIUTEIb, BOCCTAHOBUTEIb, 3JIEKTPOJIM3, CKOPOCTh XUMHYECKOM peakuuu,
XMMHUYECKOE PaBHOBECHE)

11

TEOPHUM U 3aKOHBI (TEOpUs XMMHUYECKOTO CTPOEHHUS OPraHMYECKUX BEIIECTB
A.M. BytnepoBa, Teopusi 3JEKTPOIUTHYECKON auccounanuu, Ileproanyeckuii
3akoH J[.J. MenneneeBa, 3akOH COXpaHEHHS MAacchl), 3aKOHOMEPHOCTH,
1.2 CUMBOJINYECKUH SI3BIK XMMHH, MUPOBO33PEHUYECKUE 3HAHHUS, JIEXKAIUE B OCHOBE
NMOHUMAaHHA NPUIUHHOCTU U CUCTEMHOCTU XMUMHYCCKUX 5[BJ'I€HHI>1, COBpPCMCHHBEIC
IIPEICTaBICHUsT O CTPOCHUM BELIECTBA HA AaTOMHOM, MOJIEKYJIAPHOM U
HAIMOJICKYJIIPHOM YPOBHAX

NpeaACTaBJICHHUA O MCEXAaHU3MAX XUMHUUYCCKUX peaKuMﬁ, TEPMOANHAMHUYCCKUX H
1.3 KHHCTUYCCKUX 3aKOHOMCPHOCTAX HUX IHMPOTCKAHUA, O XUMHUYECCKOM PABHOBECHH,
JUCTICPCHBIX CUCTEMAX

q)aKTOJ'IOI‘I/ILIeCKI/Ie CBCIACHHUA O CBOI\/’ICTBaX, COCTaBC, NOJYUYCHUU U 0e30ImacHOM
14 HCIIOJIF30BAaHUH BaKHEHIIINX HCOPraHNYCCKUX U OPraHUYCCKHUX BCHICCTB B 6BITy
u HpaKTquCKOﬁ JACATCIIbHOCTH YCJIOBCKA

o0uiye Hay4yHbleé NPUHLMIIBI XHMHUYECKOrOo IPOM3BOACTBA (Ha MpHUMeEpe

15 IIPOM3BOJICTBA CEPHOI KHCIIOTHI, aMMHUAKa, METaHOJIa, NepepaboTKu HedTH)
2 ChopMUpOBaHHOCTh YMEHUH BBISBISTh:
XapakTepHble MpPHU3HAKK W B3aUMOCBS3b M3YUYCHHBIX TIOHSATHH, NPUMEHSThH
2.1 COOTBETCTBYIOIIME MOHATUS MPU ONUCAHUU CTPOEHUS U CBOMCTB HEOpPraHHUYEC-
KHUX ¥ OPraHU4eCKHX BEHIECTB U UX MPEBpallieHui
29 B3aMMOCBSA3b XMMMUYECKUX 3HAHUN C MOHATHSAMM U NPEACTABICHUSMHU IPYTHX

MpPEeAMETOB Il 00Jiee OCO3HAHHOTO TIOHMMAaHWSI M OOBSCHEHUS CYITHOCTH
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Kon [IpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUSI OCHOBHOI
HPOBEPIEMOTO o0pa3oBaTe/IbHOM NPOrPaMMBbI CpeHero 0o1ero oopa3oBanusi
TpeOOBaHMs
MaTepHAILHOTO €IMHCTBA MUPA
3 CdopMUpOBaHHOCTH YMEHHSI HCII0JIb30BATh:
HAUMEHOBAHMUS ~ XHMMHUYECKHMX  COCAMHEHMH  MEXAYHapOJHOTO  CO03a
3.1 TEOPETHUUECKOM U MPUKIIATHON XUMUU U TPUBUAIbHBIC HA3BAHUS BEILIECTB, OTHO-
CSIIIMXCSI K M3YYCHHBIM KJIaccaM OPraHHMYeCKUX M HEOPraHWYEeCKUX COeIMHEHUN
XUMHUYECKYI0 CUMBOJIMKY JUIsl COCTaBIIeHUSI (POPMYJT HEOPTraHMYECKHUX BEIIECTB,
3.2 MOJICKYJISIPHBIX M CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX W CKEJIETHBIX)
GbopMyJT OpraHNYECKHUX BEIICCTB
4 ChopMHUPOBAHHOCTh YMEHHS KJIACCH(DHUITMPOBATD:
41 HEOpPraHMYECKHE BEUIECTBA, CAMOCTOATEIbHO BHIOMPATh OCHOBAHMS M KPUTEPUU
JUTSI KJTAaCCHU(DMKAIIMH N3Y9aeMbIX XUMHUYECKHX 00BEKTOB
42 OpraHMYECKHEe BEIUIECTBAa, CaMOCTOSITEIbHO BHIOMpATh OCHOBAHUS U KPUTEPUU
JUTSI KJTAaCCU(DMKAIIMH N3Y9IaeMbIX XUMUYECKIX 00BEKTOB
[0 pa3lUYHBIM MpH3HaKaM (YHUCIy M COCTaBy pearupyronux BeIIeCTB,
4.3 TerioBoMy 3((deKTy peakiuu, W3MEHEHHIO CTEHNEHEW OKHCIICHHS 3JIEMEHTOB,
00paTUMOCTH peaKliy, YYaCTHIO KaTaJlu3aTopa)
CdopMUpOBaHHOCTh YMEHUS XapaKTepPU30BaTh JIEKTPOHHOE CTPOEHHE aTOMOB
(B OCHOBHOM M BO30YXAEHHOM COCTOSIHUM ) M MOHOB XUMHUYECKUX 3JIEMEHTOB 1 —
5 4 nepuonoB Ilepumommueckoii cuctembl J[.M. MeHneneeBa ¥ WX BaJCHTHBIC
BO3MOKHOCTH, UCIIOJIb3YSI MOHSATHS S-, P-, 0-3JCKTPOHHBIC opouTaIHy,
SHEPreTHYECKHE YPOBHU
CdopMupoBaHHOCTE YMEHHS OOBSICHATH 3aKOHOMEPHOCTH W3MEHEHUS CBOMCTB
6 XUMHYECKHX DJJEMEHTOB M 00pa3yeMblX HMH COCIMHEHUH [0 MepuojaM u
rpynmnam
7 CdopMHUpPOBaHHOCTh YMEHHS COCTABISATH YPABHEHUS XMMHUYECKUX pEaKIUd |
pPAaCKpBIBATh WX CYIIHOCTB:
71 OKHCIIUTEIbHO-BOCCTAHOBUTENIbHBIX ~ PEAKIMIl  MOCPEACTBOM  COCTABJICHUS
' AJIEKTPOHHOTO OajlaHCca 3TUX peaklui
YpaBHEHHUsI PEAKIMN Pa3JIMUHBIX THUIIOB; TOJHBIE U COKpAIIEHHBIC YpPAaBHEHHS
7.2 peaxkiuii HOHHOTO 0OMEHA, YUUTHIBAs YCIOBUS, MPU KOTOPBIX 3TU PEAKIMH UAYT
JI0 KOHIIa
73 peakiuii  TUAPONM3a, pPEaKIUil  KOMIUIeKCooOpa3oBaHusi (Ha  MpuMepe
TUIPOKCOKOMIUIEKCOB ITMHKA U aJTFOMHHHS)
8 CdopMHUPOBAaHHOCTH YMEHHUSI MOATBEPIKIATh:
Ha KOHKPETHBIX MpHMEpax XapaKTep 3aBUCUMOCTH PEaKIMOHHON CIOCOOHOCTH
8.1 OpTraHWYECKUX COCIMHEHHHN OT KPaTHOCTH W THUIA KOBAJICHTHOW CBs3U (G- U TT-
' CBSI3H), B3aIMHOT'O BIUSHUS aTOMOB U TPYII aTOMOB B MOJIEKYyJaxX, a TaKKe OT
0COOEHHOCTEN pean3alii Pa3JIMYHbIX MEXaHU3MOB POTEKAHUS PEAKITUN
8.2 XapakTEepHble  XMMHYECKHUE CBoﬁcTBa BEIIECT  COOTBETCTBYIOLIMMH
SKCIIEPUMEHTAMH | 3aMUCSIMH YPAaBHEHUH XUMHUYECKUX PEAKITUN
CdopMUpOBaHHOCTh YMEHUSI XapaKTePU30BaTh COCTAB W BaXKHEHIIHME CBOWCTBA
9 BEIIECTB, MPUHAIICKANTUX K ONPEACIEHHBIM KJIacCaM W TPyIIaM COCIUHCHHM

(mpocThie BelIeCTBa, OKCHUABI, THAPOKCHBI, CONHU; YTJIEBOAOPOJBI, MPOCTHIE
a(hupsbl, ciupThl, HEHOJBI, aATBJETH/Ibl, KETOHBI, KAPOOHOBBIE KUCIIOTHI, CJI0KHBIE
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Kon [IpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUSI OCHOBHOI
HPOBEPIEMOTO 00pa3oBaTeIbHOIi IPOrpaMMbl CpeIHEro o01Iero 0opa3oBaHusA
TpeOOBaHMs
2bUPBL, JKUPBI, YIIICBObI, AMIAHBI, AMHHOKHCIIOTHI, OCJIKH)
10 CdopMUpoBaHHOCTD YMEHHSI MPOBOJIUTH PACUETHI IO XUMUYECKUM (QopMyam U

YPaBHEHUSIM XMMHYECKHUX PEAKIMA C UCTIOJIb30BaHUEM (BU3NICCKUX BEITUIHH:
Macchl (00BEMa, KOMMUYECTBAa BEIIECTBA) MPOAYKTA PEAKIUH, €CIH OJHO U3

10.1 HCXOIHBIX BEIIECTB JAaHO B BUJE pPAacTBOpa C ONpeAeNEHHOW MaccoBOMl moieit
pacTBOPEHHOTO BEUIECTBA WITU IAHO B M30BITKE (MMEET IPHUMECH)

10.2 MacCOBOM WJIM 00BEMHOM JTOJIM, BBIXOJIA TPOJTYKTA PEAKIIUU

10.3 TEIIOBOTO A dexTa peakuii

10.4 00BEMHBIX OTHOIIEHUH T'a30B

10.5 110 HAXOXJACHUIO XUMUYIECKON (hOPMYJIbI BEIIECTBA

Bnagenue cucremoil 3HaHUI O METO/IAX HAYYHOI'O MO3HAHUA SABJIEHUN MPUPOJBI,
HCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX U YMEHHE MPUMEHSTh 3TU 3HAHUA IPU
11 AKCIIEPUMEHTAIbHOM HCCIICIOBAHUN BEIIECTB M JUIsI OOBSICHEHUS XUMHYECKUX
SIBJICHUM, UMEIOIIIUX MECTO B IIPUPOJIC, MPAKTUUYECKOMN JIEeSITEIbHOCTH YEJIOBEKA U
B ITOBCETHEBHOM JKU3HU

CdopMUpoOBaHHOCTh YMECHHS TPUMEHATH (MCIIONB30BAaTh) 3HAHUS O COCTaBE M
CBOMCTBAX BEILECTB JJI 3KCIEPUMEHTAIbHON MPOBEPKH TMIIOTE3 OTHOCHUTEIBHO
3aKOHOMEPHOCTEH TPOTEKAHUSI XUMHUYECKUX PpEAKIUd W MPOrHO3UPOBAHMS
12 BO3MOYKHOCTEH KX OCYILECTBJICHUS; CUCTEMHBIE XUMHUYECKHUE 3HAHUS JId
OOBSCHEHUS U TMPOTHO3UPOBAHMS SIBIICHUW, HMMEIONIMX €CTECTBEHHOHAYUYHYIO
OpUpoAy; JUIS TPHUHATUS TPAMOTHBIX pEHICHHH mpodjIeM B CUTYyalMsX,
CBSI3aHHBIX C XUMHEHN

CdopMupoBaHHOCTH ~ yMEHHUS  IUIAHUPOBAThH Y TIPOBOJIUTH XUMUYECKUH
OKCIIEPUMEHT  (TIONly4eHHE W M3YYEHHE  CBOMCTB  HEOPTaHMYECKUX U
OpPTaHMYECKUX BEIIECTB, KAaYECTBEHHbIE PEAKIIMHU YTIEBOJAOPOIOB pPa3IHUHBIX
KJIACCOB M KHUCIIOPOJICOJEPKAMUX OPTaHWYECKHX BEIIECTB, PEIICHUE JKCIICPH-
13 MEHTAJIBHBIX 3aJlad [0 pACMO3HABAaHUIO HEOPTaHWYECKUX U OPTraHMYEeCKHX
BEIIIECTB) C COOJIIOJICHHEM TIpaBui Oe30macHOTO OOpalieHusi C BeleCTBAMH
U 1abopaTOpHBIM  000pyJoBaHHeM; (OpPMYIUpPOBaTH €U  HCCIIEIOBaHUS;
MIPEACTABIISITh B PA3IMYHON (hopMe pe3yIbTaThl IKCIIEPUMEHTA, aHATTU3UPOBATh U
OIICHUBATh UX JIOCTOBEPHOCTH

ChopMHUpPOBAaHHOCT,  YMEHHUS  OCYIIECTBIISTH LIEJICHANIPABICHHBIM  MOWCK
XUMHUYECKOH HHQOpMAIMK B PA3IUYHBIX HCTOYHUKAX (HaydyHas M y4deOHO-
Hay4Has JUTepaTypa, CpelCcTBa MaccoBoil wuHbopmaiuu, cetb HHTepHeT u

14
IpyrHe), KPUTHYECKU aHaJIM3UPOBATh XUMHUYECKYIO uH(pOpMaITHIO,
nepepadaThiBaTh €€ U UCIOJIb30BaTh B COOTBETCTBUU C MOCTABICHHOM y4eOHOM
3a1a4en

ChopMHUpPOBAaHHOCT, YMEHHS TMPOTHO3UPOBATH, AHAIM3WPOBATH M OICHWBATH
UH(GOPMAIIHIO C TMO3HIMNA YKOJOTHIECKONH O€30MacHOCTH TMOCEICTBUN OBITOBOM
U TPOU3BOACTBEHHOM [EATETHHOCTH YEJIOBEKa, CBSI3aHHOW C TEepepabOTKOM
15 BEIeCTB; COPMUPOBAHHOCTh YMEHUN OCO3HABAaTh OMACHOCTh BO3JCHCTBUS Ha
JKHUBBIC OpPraHU3MBbL OHpe)IeHéHHI)IX BEUICCTB, IIOHHMaAs CMBICJI II0Ka3aTeisd
MpelenbHON JIOMYCTUMOM KOHIICHTPAIIUH, W TMOSCHATh Ha TpUMEpax CIOCOObI
YMCHBIICHUA W NOPCAOTBpAlICHUA WX BPCIHOIO BOS}IGﬁCTBHH Ha OpraHu3sM
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Kon .
[IpoBepsiemble TpeGOBaHUS K MPeIMETHBIM Pe3y/JbTATAM OCBOEHUSI OCHOBHOI
NpoBepsieMoro -
o0pa3oBaTe/ibHOI MPOrpaMMbl CpeIHEro o01ero 00pa3oBaHus
TpeOoBaHUs

| uenosexa
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INEPEYEHD 9JIEMEHTOB COAEPKAHMUSA, IIPOBEPAEMbBIX

HA EI'D 10 XUMHUHA
Kon IIpoBepsieMblii 3J1eMEHT COAEPKAHMS
1 TeopeTnyeckne OCHOBbI XUMUH
Crpoenue BemiectBa. CoBpeMeHHasi MOJIETb CTPOCHUS aTroMma. Pacnipenenenue 3IeKTpOHOB
11 |TO SHEPreTUYECKUM YPOBHAM. Knaccudukanus xumudeckux sneMeHTOB. OcOOEHHOCTH
CTPOCHUS SHEPreTUYCCKUX YPOBHEH aToMoB (S-, p-, d-aimemenToB). OCHOBHOE M BO30YX-
JNEHHOE COCTOSIHUS aTOMOB. DIIEKTPOHHAs KOH(Urypaiys aroma. BajieHTHbIE JIEKTPOHBI
[lepuonnueckas cucrema xumudeckux 3iaemMeHToB [[.1. MenaeneeBa. ®U3nueckuil CMbICI
IIepnonnueckoro 3axkona J[.MI. MenneneeBa. IIpyunHBl M 3aKOHOMEPHOCTH HM3MEHEHUS
1.2 CBOMCTB 3JIEMEHTOB U MX COCAMHEHUH I10 NIEpHOoiaM U rpynnam. 3aKOHOMEPHOCTH B U3Me-
HEHUU CBOMCTB IMPOCTHIX BEIIECTB, BOJOPOJHBIX COCAMHEHUMN, BBICIIMX OKCHUJOB M TH[-
POKCHJIOB
1.3 | BajgeHTHOCTh. DJIEKTPOOTPHIIATEIHLHOCTh. CTENICHh OKHCIICHHS
Bunbel xumuueckoil cBsi3u (KoBaJieHTHas, HOHHAs, METAJJIMYECKasi, BOJOPOIHAsA) U MeXa-
14 HU3MBI €€ 00pa3oBaHus. MexMOJIeKYyIIpHbIE B3aUMOIeUCTBHS. BelecTBa MOJIEKyIsipHOTO
Y HEMOJIEKYJISIPHOTO CTPOEHUs. THUIIbI KPUCTANIMYECKUX PEHIETOK. 3aBUCUMOCTh CBOMCTBA
BEIIIECTB OT THIA KPUCTAINIMUECKON PEIIETKU
15 Xumunyeckass peakuus. Kiaccupukanus XMMHYECKUX pPEAKIUM B HEOPraHUYECKOW H
OpraHWYeCKON XMMHUH. 3aKOH COXPAaHEHHsI MacChl BEIIECTB
1.6 | CkopocTh peakimu, e€ 3aBUCHUMOCTh OT Pa3JIMIHbIX (DAKTOPOB
1.7 TernoBsie A hekTh XuMudeckux peakiuii. TepMoxumuueckue ypaBHeHUs
18 OOpatumblie peakuuu. XuMmMudeckoe paBHOBecwe. DaKTOpbI, BIMSIONINE HA COCTOSIHHE
xumuyeckoro pasHosecus. [Ipuanun Jle [larense
DnexTponuTuyeckas auccoruanus. CuibHble U cnadbie 31eKTpoauTsl. Cpena BOAHBIX pac-
1.9 | TBOpOB BemIeCTB: KUCIAsA, HEHTpalbHas, menouHas. CteneHs aucconuanuu. Peakium noH-
HOro oOMeHa
1.10 | 'maponms coseid. MoHHOE pom3BeaeHue BoAbl. Bomopoaublii mokaszatens (pH) pacTtBopa
CrocoObl  BBIpaKE€HHs KOHIIEHTPALIUM PAcTBOPOB: MaccoBas [IOJiA PacTBOPEHHOTO
1.11 | BemectBa, MoOJspHas KOHIEHTpanusa. HacelllieHHbIE W HEHACBIIEHHBIE PACTBOPHI,
pactBopuMocTh. KpucTaimoruapaTsl
112 OKHCIIUTENbHO-BOCCTAHOBUTENbHBIE peakluu. [loBeneHre BemeCcTB B Cpellax C pa3HbIM
3HaueHreM PH. MeToibl 2JIeKTPOHHOTO OalaHca
1.13 | DnekTpoan3 pacTBOPOB M pacijaaBoB COJeH
2 OCHOBBI HEOPTAHNYECKOW XUMUU
2.1 | Kimaccudukanus HeopraHmuecKkux coenHeHnid. HOMEeHKIIaTypa HEeOPraHMIeCKUX BEIIECTB
XUMHYECKUE CBOMCTBA BAKHEHIIINX METAIJIOB (HATPHil, Kalui, KaJabI1il, MarHuii, amoMu-
2.2 HUW, [HUHK, XpOM, >Kele30, Meab) M ux coeAuHeHud. OOmmMe crnocoObl MOTyYEeHHS
METaJIJIOB
XWMHYECKHE CBOMCTBA BAXKHEHUIIINX HEMETAIIOB (TAJIOTEHOB, CEephl, a30Ta, Gpocdopa, yrie-
23 |poma W KpEeMHHsA) W HX COCIWHEHUH (OKCHUIOB, KHCIOPOACOAEPKAIUX KHUCIOT,
BOJOPOJHBIX COSAMHEHUI)
2.4 | 'eHeTndeckas CBsI3b HEOPTAHMYSCKHUX BEIICCTB, TPHHAUICKAIINX K PA3IMYHBIM KJIaccam
25 Wnentudukarus HeopraHndeckux coeinHeHnid. KauecTBeHHbIE peakiiuu Ha Heopra-
HUYECKHE BEIIECTBA M HOHBI
3 OCHOBBI OPraHMYECKON XUMUHU
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OCHOBHbBIE IIOJIO)KEHHUS TEOPUM XHUMUYECKOTO CTPOECHMSI OPraHUYECKUX COEIUHEHHM
A.M. BytnepoBa. YriepoiHbli CKEJIET OpraHu4eCKON MOJIeKYJibl. KpaTHOCTh XMMHUUYECKOM
CBSI3H. S- W P-CBSI3U. SP3-, SP2-, SP-ruOpuamn3anuu opoOUTaNeii aTOMOB yriepona. 3aBUCH-
MOCTb  CBOWCTB  BEIIECTB OT XHMHYECKOTO CTPOGHHMsI MOJeKyl. ['omoinoru.
I'omonornyeckuii psa. Mizomepust u uzoMepsl

3.2

[Tonstre o dyHKIMOHATRHOM rpymnme. OpueHTaloOHHbIC YPHEKTh 3aMeCTUTENCH

3.3

[IpencraBnenue o kiaccU(pUKAUU OPraHUYECKUX BenlecTB. HoMeHKkmaTypa opraHnuecKkux
coeMHEeHM (cucTeMaTudeckas) M TpUBHAJbHbIE Ha3BaHUS Ba)KHEHIIMX IMpeACTaBUTENCH
KJIACCOB OPraHM4ECKHUX BEUIECTB

3.4

CBoOOTHOpAAVKATBHBIN M MOHHBIM MeXaHU3Mbl peakiuu. [lonsaTue o Hykieoduie u Iiek-
tpodune. [Ipasuno MapkoBaukoBa. [Ipasmiio 3aiiniera

3.5

Ankanpl. XUMHYECKME CBOMCTBA QJIKAaHOB: TaJOT€HUPOBAHUE, JIETUIPUPOBAHHUE,
TEPMUYECKOE Pa3JoKEHHE, KPEKUHI, u3oMepu3auus, roperue. llomydeHue ankaHOB.
Huxnoankansl. Crnenuduka CBOMCTB MUKIOATKAHOB C MajJbIM pa3MepoM LHKiIa. Peakim
MIPUCOETUHEHMS M PAJIMKAJIBHOTO 3aMEIICHUS

3.6

AnkeHbpl. XMMUYECKHE CBOMCTBA: pEaKLMM MPUCOEAMHEHUs (rajJlor€HUpOBaHUE, TUIpHU-
poBaHue, THIPOraJIOT€HUPOBAHHUE, ruapaTanms), rOpEHMS, OKUCJICHHUS u
noJinMepu3aiuu. IIpombliieHHbIE U J1a00paTOPHBIE CLIOCOOBI OTYUYEHHS AJIKEHOB

3.7

AnxaaueHbl. XUMUYECKHE CBOMCTBA allKaJUEHOB: PEAKIMH MPUCOEAUHEHUs (THIPHUPOBA-
HUE, TAJIOTCHUPOBAHKE), TOPEHUs U nosiuMepusaiuu. [loydyenune ajikaaneHoB

3.8

AnkuHbl. XMMHUYECKHE CBOWCTBA: PEAKIUU MPUCOCTUHEHUS (TaJIOTeHUPOBAHUE, THAPUPO-
BaHUE, TUApaTalus, TUAPOTAJOTeHUPOBAHUE) KaK CHoco0 MONydeHUs MOJUMEPOB U
JIpPYTUX TMOJIE3HBIX NPOAYKTOB. Peakiuu 3amemieHus. ['opeHne aneruieHa Kak HCTOYHHUK
BBICOKOTEMIIEPATYPHOTO IJIAMEHU JJI CBAPKHU M pe3KU MeTauioB. [IpuMeHeHue aleTuieHa

3.9

Apenbl. XUMHYECKHE CBOMCTBA OC€H301a: peaKiuy ICKTPOPIIIBHOTO 3aMEIICHHUS, TTPHCOe-
OuHeHus: (TuapupoBaHHe, TrajoreHupoBaHue). Peakmuss ropenus. OcobeHHOCTH
XUMUYECKUX CBOUCTB Toiryosa. [lomyuenue 6en3ona. OcoOOEHHOCTH XUMUYECKUX CBOMCTB
ctupona. [Tomumepuzanus ctupona. CrocoObl MOTYYSHHs U TPUMEHEHUE apOMaTHYECKIX
YIJIEBOJIOPOJOB

3.10

Cnuptsl. IIpenenbHple 0JHOATOMHBIE CIIMPTHL. XMMHUYECKHE CBOMCTBA: B3aUMOJCHCTBHE
C HATPUEM KaK CIIOCOO YCTAaHOBJICHUS HAJIMUUS TUAPOKCOTPYIIIbI, C TaJOr€HOBOA0POJaMHU
KaK Croco0 MOJy4YeHHs DPACTBOPHUTENEH, BHYTPH- U MEXMOJEKYJSpHas JeruJpararusl.
Peakuust ropenus. Ilomyuyenuwe sTaHOna: peakuusi OpOXKEHUS TJIIOKO3bI, THApaTaIus
STWIEHA. DTWIECHIVINKOIb U TJIMLUEPUH KaK NPEACTABUTEIM IPEAEIBHBIX MHOIOATOMHBIX
CIIUPTOB

3.11

®enou. XumMuyeckue cBoMcTBa (heHosa (peakiuu ¢ HaTpueM, THAPOKCHIOM HaTpusi, Opo-
MoMm). [Tosryuenue eHomna

3.12

Anpaeruapl. XuMHUYECKHE CBOWCTBA MPEAETbHBIX allbJIETHI0B: THAPUPOBAHNE; KAUEeCTBEH-
HbI€ PEaKIIMM Ha KapOOHWJIbHYIO TpyHIy (peakius «cepeOpsHOro 3epkajia», B3auMOei-
crBue ¢ ruapokcugom menu (I1). Iomydenue npeenbHbIX albICTHIOB: OKUCICHUE CITHP-
TOB, TUApATALMs alleTUIeHa. ALIETOH

KaK IIPeJICTABUTENb KETOHOB. OCOOEHHOCTH PEAKIMK OKUCICHHS alleTOHA

3.13

KapOoHoBbIe KHCIOTHI. XUMHUYECKHE CBOWCTBA MPEAEIbHBIX OJJHOOCHOBHBIX KapOOHOBBIX
kucnoT. OCOOEHHOCTH XMMHMUYECKHUX CBONCTB MypaBbHHOW KHUCIOTHL. [lonydenue mpe-
JeNTbHBIX OJJHOOCHOBHBIX KapOOHOBBIX KUCIIOT: OKHCIICHHUE aJIKAaHOB, aJIKEHOB, NEPBUYHBIX
CIHUPTOB, aJIbAETH0B. Boiciine npeeiabHble U HenpeaeabHble KapOOHOBBIE KHCIOThI

3.14

Craoxsble 3Gupbl U kUpbl. CrnocoObl TOJTYYEHUs CIOXKHBIX 3pHupoB. OOpPaTUMOCTh
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peakuu stepudukanun. [IpuMenenne cioxHbIX 3(QUPOB B MUIIEBOH U Hap(roMepHOi
IPOMBIIICHHOCTH. JKHpBl Kak CIOXHbIE 3(QHUPbl TIUIEPUHA M BBICIIUX KapOOHOBBIX
KUCJIOT. XUMHUYECKHE CBOMCTBA KUPOB: THIAPUPOBAHUE, OKHUCIEHHE. ['maponus, uiamn
OMBUJIEHHE, JKUPOB KaK CIIOCOO IMPOMBIIIJICHHOTO MOJYYEHHsI COJIeH BBICIIMX KapOOHOBBIX
KHUCIOT. MBIJIA KaK COJIM BBICHIMX KAPOOHOBBIX KUCIOT

3.15

XUMUYECKUE CBOMCTBA TIIFOKO3bI: PEAKIIMH C YIaCTHEM CIUPTOBBIX M aJIbJICTHIHON TPy
¥ MOJIOUHOKHCIIOe Opokernue. [I[puMeHeHne TII0K03bI, €€ 3HAUCHUE B JKU3HEICATEITHHOCTH
OpraHusma. Jlucaxapu b caxapo3a, MaJIbTO3a. BoccranasnuBaroniue u
HEBOCCTAaHABIMBAlONIMe aucaxapuibl. [ uaponus qucaxapunos. [lonmmrcaxapusl: Kpaxmal,
rikored. CTpoeHHe MaKpOMOJIEKYJT Kpaxmaja, TJIMKOT'eHa W IEIUTI0JI03bl. Pusnueckue
CBOWMCTBA Kpaxmaljia H LEJUTIOJIO3bl. XWUMHUYECKHE CBONCTBA Kpaxmalia: THUIPOJIH3,
KaueCTBCHHAs peakius C HOJAOM. XHMHYCCKHE CBOMCTBA IICIUIIOJIO3BI: THIPOJIH3,
noyiyueHue 3(GUpoB MeIUTrONo3bl. [loHATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX (BHCKO3a,
aIeTaTHBIN MIETK)

3.16

AMHHBI. AMHHBI KaK OpraHUYeCKHE OCHOBAHMUS: PEAKLUU C BOJOW, KUCIOTAMH, PEAKIUs
ropeHusi. AHWUIMH KaK IPEICTaBUTENIb apOMAaTUYECKUX aMHHOB. XHMHUYECKUE CBOMCTBA
aHWIMHA: B3aWMOJICHCTBHE C KHCIOTaMH, OpOMHOW BOAOW, okucieHue. IlomyueHue
aMHUHOB  alKWJIUPOBaHWEM aMMHaKa M  BOCCTAaHOBIIEHHEM  HUTPOIPOU3BOTHBIX
YIJIEBOIOPOJIOB

3.17

AMUHOKUCIOTBI U O€JIKH. AMHUHOKHCIOTHI Kak aM(pOTEpHbIe OpraHUYECKUE COEJAMHEHHS.
OCHOBHBIE AMHHOKHUCIOTHI, OOpasyromue Oenku. XHWMHUYECKHe CBOWCTBAa OEIKOB:
T'HJIPOJIN3, ACHATYpallks, KaUeCTBEHHbIE (LIBETHbIE) pEaKLMU Ha OEIIKU

3.18

CrpoeHne u CTpyKTypa NOJUMEPOB. 3aBUCUMOCTb CBOWCTB ITOJINMEPOB OT CTPOEHUS MOJIE-
KyJa1. OCHOBHBIE CIIOCOOBI OTYYEHHUSI BHICOKOMOJIEKYJISIPHBIX COEIMHEHUIN: PEaKuy MOJIHU -
Mepu3anuu 1 nojaukonaeHcanuu. Kinaccudukanus BoJokoH

3.19

I/IILGHTI/I(l)I/IKaHI/IFI OpTraHNYCCKUX COCIII/IHGHI/Iﬁ. Pemenne OKCIICPUMCHTAJIBHBIX 3a/]a4 Ha
PACIIO3HABAHUC OPTaHNYCCKUX BCIICCTB

3.20

I'enermueckas CBA3b MCXKY KJIacCaMU OpraHNnYCCKUX COGI[I/IHGHI/Iﬁ

XUMHUS U KU3Hb

4.1

Xumus B HOBCGZ[HCBHOﬁ JKHN3HH. HpaBI/ma 0e30IacHOM pa6OTH C C€AKHWMH, TOPHOYHNMU U
TOKCHUYHBIMH BCUICCTBAMU, CPECACTBAMU OBITOBOM XMMHU

4.2

Xumusd U 310pOBbe. XUMHUA B MEIMIMHE. XHUMHS U CEIbCKOE XO3SIMCTBO. XHUMHS B
MIPOMBIIIJIEHHOCTH. XUMUSI U DHEpPreTHKa: MPUPOIHBIN U MOMYTHBIM HEQTSIHOW Trasbl, UX
coctaB M ucnonb3oBanue. CoctaB HepTu U e€ mepepaboTka (MPUPOAHBIE HCTOUHUKH
YTJIEBOJIOPOJIOB)

4.3

XuMUS U 9KOJIOTHS. XUMUYECKOE 3arpsi3HEHUE OKPYKAIOIIEH Cpelbl U €ro MOCIEACTBUS.
Oxpana ruapocgepbl, MOYBBL, aTMocdepbl, ¢uopbl H (GayHbl OT XHUMHYECKOIO
3arpsi3HeHus. [Ipobiema 0TX010B ¥ MOOOYHBIX MPOAYKTOB. AJNIbTEpHATUBHBIE UCTOUYHUKU
SHEPrUU

4.4

OO0mue npeacTaBieHUs O MPOMBILIUIEHHBIX CIOCO0aX MOJyYeHUs XMMHUYECKHUX BEIIECTB
(Ha mpuMepe MPOU3BOICTBA AaMMHUAKa, CEPHOM KUCIOThI). UEpHas M 1IBETHAs METAJLITypIHUsl.
Crexno U cuIMKaTHasi IPOMBIIUIEHHOCTh. [IpoMbinuieHHas oprannyeckas XuMus. ChIpbeé
JUIsL OPraHUYECKOM IPOMBIIITIEHHOCTH

Tunbl pac4€THBIX 33724

5.1

Pacuétsl Macchl BeniecTBa Wi 00bEMa ra30B MO U3BECTHOMY KOJMYECTBY BEIIECTBa,
Macce WM 00bEMY OJTHOTO M3 YYaCTBYIOIIMX B PEAKIIMK BEHIECTB
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5.2 | Pacuérsl TerioBoro s¢dexra peakunu

5.3 | Pacuérbl 00bEMHBIX OTHOUICHH ra30B NPY XUMUYECKUX PEAKIUSIX

54 Pacuérer maccel (00bEMa, KOMUECTBA BEIIECTBA) IMPOAYKTOB PEAKIIHH, €CITH OJHO U3 Be-
IIECTB JAHO B M30BITKE (MMEET MPUMECH )

55 Pacuérbl MmaccoBoit min 00BEMHON JOIM BBIX0/1A MPOAYKTA PEAKIIHH
OT TEOPETUYECKH BO3MOXHOTO

56 Pacuérel maccol (00bE€Ma, KOMMUYECTBA Be"IIIeC”EBa) MPOJyKTa PEAKIUH, ECIIH OHO 3 Be-
LIECTB JJAHO B BHJIE PACTBOPA C ONPEAEIEHHON MAaCCOBOM J0JI€M paCTBOPEHHOI'O BEILIECTBA

57 Pacuétel ¢ ucnonap30BaHNEM MOHITHI «MacCcOBas OIS, «MOJIIPHAs KOHLICHTPALIUS,
«PaCTBOPUMOCTbY

58 HaxoxneHnue MosekysipHOil (popMyJibl OpraHM4eCKOro BEIIECTBA 0 €ro MJIOTHOCTH U

MAaCCOBBIM OOJIAM 3JICMCHTOB, BXOOAIIUX B €0 COCTAB, WJIM 11O MPOAYKTAM CrOpaHUsd




