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@denepanbHass  pabodas mporpaMMa TIO0 ydeOHOMY TIpeaMeTy  «XHMHsD)
(yrnyOnéHHplli ypoBeHb) (mpeameTHas o6yacTh «EcTecTBeHHO-HAy4YHBIE MPEAMETHI)
(azee COOTBETCTBEHHO — MporpamMma M0 XUMHUHU, XUMHS) BKIIOYAET TMOSICHUTEIHHYIO
3aMHCKY, COACpKaHUE OOyUYeHUs, IUIAHUPYEMbIE PEe3yIbTaThl OCBOCHUS MPOTPAMMBI
0 XUMHUHU, TEMAaTHIECKOE TUTAHUPOBAHKE.

INOACHUTEJIBHASA 3AIINCKA

[Iporpamma 1o XMMHM Ha yYpOBHE CpeAHero oOiero oOpa3oBaHuUsl pazpaboTaHa
Ha ocHoBe DenepanpHoro 3akoHa or 29.12.2012 Ne 273-®3 «0O06 obpazoBaHuu
B Poccuiickoit ®enepauun», TpeOoBaHUN K pe3yibTaTaM OCBOCHHUS ¢eaepaibHON
oOpa3zoBaTenpbHOM TporpaMmbl  cpeaHero oomero oOpazoanus(DOIl  COO),
npejcTaBlIeHHbIX B DenepanibHOM TOCYIapCTBEHHOM OOpa30BaTEIbHOM CTaHIapTe
COO, c¢ yuérom Konmenmuu npenojgaBanus y4eOHOro mnpeaMera «XUMUS»
B 00pa3oBarenbHbIX opranu3anusax Poccuiickoii @enepannu, peaau3yomuXx OCHOBHbBIE
oOpa3oBaTeibHbIE MPOTrpaMMbl, M OCHOBHBIX MOJOXEeHUH «CTpaTeruu pa3BUTHUSA
BocniuTanusi B Poccuiickoit @enepanuu Ha miepuon ao 2025 roma» (Pacnopsbkenue
[IpaButenscTBa PD o1 29.05. 2015 No 996 - p.).

XuMUsl Ha YPOBHE YIIIyOJIEHHOTO M3Y4YEHMsI 3aHHMAET Ba)KHOE MECTO B CHUCTEME
€CTECTBEHHO-HAY4YHOro oOpa3zoBanus ydamuxcs 10—11 kmacco. M3yuenue npeamera,
peanuzyemoe B ycioBUsX AuddepeHnpoBaHHOTO, MPOPUILHOTO 00yUeHHUs, TPU3BAHO
oOecreuuTh 00111e00pa30BaTeIbHYI0 U OOMIEKYJBTYPHYIO MOJTOTOBKY BBIITYCKHHKOB
IIKOJIbI, HEOOXOAUMYIO JUJISl aJlalTallid MX K OBICTPO MEHSIIOUIUMCS YCIOBUSIM KU3HU
B COLIMYME, a TaKXKe JJIs MPOJOJKEHHsI 00yUYEeHHs B OpraHU3aluaX IpodhecCuoHaIbHOTO
o0pa30BaHUsl, B KOTOPBIX XUMHUS SBJISICTCS OJHON U3 NPUOPUTETHBIX TUCLUHUIUIMH.

B nporpamme 1mo XMMuu Ha3zHaueHHE MpeaMeTa «XUMHsS» MOJy4aeT MOJPOOHYIO
MHTEPIIPETALNI0 B COOTBETCTBUM C OCHOBOMoOJIararonmmu nojoxenusasmu @I'oc COO
0 B3aMMOOOYCIIOBJIEHHOCTH LIEJIEH, Co/lep KaHusl, Pe3yIbTaTOB OOyUYEeHHs U TpeOOBaHUI
K YPOBHIO ITOATOTOBKHM BBITYCKHHUKOB. CBHIETEIBCTBOM TOMY SIBJIIFOTCSI CJIEIYIOLIME
BBITNOJIHSEMbIE IPOIPAMMON 110 XUMUU (QYHKIIH:

— UHQOPMALIMOHHO-METOJMYECKas,  peaiu3auus  KOTOopoll  oOecreyuBaer
NOJIyYeHHE MPEJCTaBICHUS O UENsIX, COACpXKaHuU, OOILIeH CcTparerun OoOyyeHus,
BOCIIUTAHUS U PA3BUTHUSl 00YyYAIOLIMXCS CPEeICTBAMH IPEIMETa, U3y4aeMOro B paMKax
KOHKPETHOTO TIpoduis;

— OpraHU3alMOHHO-IUIAHUPYIOIIAs, KOTOpas NpeaycMaTpuBaeT OIpENeSICHUE:
IPUHLIAIIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEILHOCTH U3yUeHUsl y4eOHOTO MaTepHara,
KOJIMYECTBEHHBIX M KAUECTBEHHBIX €r0 XapaKTEPHUCTHK; MOAXOAOB K (HOPMUPOBAHHIO
COJIEpKaTeIbHOM OCHOBBI KOHTPOJST M OLEHKM O0Opa30BaTENbHBIX JIOCTUXEHUUN
oOy4JaronMxcsi B paMKax MTOrMOBOM aTTecTaluu B (opMe €AMHOr0 rocyJapCTBEHHOIO
’K3aMEHa M0 XUMUHU.
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[Iporpamma st yriyOa€HHOTO U3yUYEeHUSI XUMUU:

— YCTaHABJIMBA€T WHBAPUAHTHOE TMPEAMETHOE COJEpX,aHue, 00s3aTesIbHOe
JUTST M3YYCHHSI B paMKax OTIEIBHBIX Ipoduiield, mpeaycMaTpuBaeT pacupeaeicHue H
CTPYKTYPUPOBAHHME €ro MO KJaccaM, OCHOBHBIM COJIEPKATEJIbHBIM JIMHUSAM/pa3jiesiaM
Kypca;

— na€T MPUMEPHOE pachpefeieHne YydueOHOro BpPEMEHH, PEKOMEHIyeMOro
JUTSL U3YYEHHS OTJEIBHBIX TEM;

— MpenajaraeT NPUMEPHYIO MOCIEeI0BATEIbHOCTh U3YYEeHHUS Y4eOHOTO Marepuana
C YYETOM JIOTUKH MOCTPOCHUSI Kypca, BHYTPUIIPEIMETHBIX U MEXKIPEIMETHBIX CBA3EH;

— JaéT METOJUYECKYIO HHTEpIpeTaluio Ielell M 3aJad  M3y4YeHHs NpeaMera
Ha Yri1yOJIEHHOM YpPOBHE C Y4ETOM COBPEMEHHBIX MPUOPUTETOB B CHUCTEME CPEIHETO
o0miero o0pa3oBaHus, COMEPIKATEIHPHON XapaKTEPUCTHKHU IUIAHUPYEMBIX Pe3yJbTaTOB
OCBOCHHUS OCHOBHOM 00pa30BaTEIbHOM MpOrpaMMbl CPEIHETo oO0IIero oOpa3oBaHUS
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TAKXKE C Y4ETOM OCHOBHBIX BUJOB
y4eOHO-TIO3HABATEIbHBIX JEHCTBUM OOYyYalolIerocss IO OCBOCHHUIO COJACpKaHUS
npeaMera.

I[To BceM Ha3BaHHBIM IMO3WIHUSAM B TMpOTpaMMe IO XUMHU TPEIyCMOTpPEHA
MPEEMCTBEHHOCTh C OOYYEHHUEM XHMHUHU Ha YPOBHE OCHOBHOTO OOIIEro 0Opa3oBaHMS.
3a npezeiaMu yCTAaHOBJIICHHOW MPOrpaMMOM IO XMMUU 00s3aTeNIbHON (MHBapUAHTHOMN )
COCTaBJISIIONICH cojepxkaHusi y4eOHOro mnpeamera «XuMHUsS» OCTaETCS BO3MOXKHOCTh
BbIOOpAa €ro BapUAaTUBHOM  COCTABJISIOLIEH, KOTOpas JOJDKHA — ONpPENessiThCs
B COOTBETCTBHUH C HAMPABIICHUEM KOHKPETHOTO MPOQHIISI O0ydeHHUS.

B cootBercTBUM ¢ KOHIeNTyaldbHbiMU  mnojoxeHusimu @I'OC  COO
O HA3HAYECHUU TPEeIMETOB 0a30BOr0 U yriayOJNEHHOTO YpOBHEH B cHUCTEME
mudpepeHIupoBaHHOTO 00yUeHHS Ha YPOBHE CpPEeIHEro oOIero oOpa3oBaHUs XUMHUS
Ha ypOBHE yriyONEHHOTO HM3yueHHUs HAMpaBiICH Ha peaTu3alyio MPeeMCTBEHHOCTU
C MOCJCAYIOIMUM dTArloOM IOJYYSHUSI XUMHUYECKOTO 00pa30oBaHUS B paMKaxX HM3YUYCHUS
CHEIUATbHBIX €CTECTBEHHO-HAYYHBIX M XHMHYECKUX JUCIUIUIMH B By3axX U
OpraHu3alusIX CpeAHero mpodeccuoHanbHOTO 00pa3oBaHus. B 7Toil CBA3M M3yueHUE
npeaMeTa « XUMHUS OPUESHTUPOBAHO MPEUMYIIIECTBEHHO Ha PACIIUPEHUE U yTITyOJIeHNe
TEOPETHYECKOW W  TPAKTHYECKOW  IMOJATOTOBKH  OOYYalOIIWXCS,  BBIOpABIIUX
onpenenéHHbpld mpodmib 00ydeHUsl, B TOM YHCIE C TMEPCHEeKTUBON IMOCIEIYIOIEro
MOJIYYCHUS] XUMHUYECKOTO 00pa3oBaHWA B OpraHu3anusiax MNpodhecCHOHATBHOTO
obOpazoBanus. Hapsimy ¢ stum, B cBere TpeboBanmii ®I'OC COO k mimaHupyeMbIM
pe3yJibTaTamM OoCBOeHUs (heepaibHON 00pa30oBaTEIbHON MIPOTPpaMMbl CPEIHEr0 OOIIETO
o0pa3oBaHMs U3yUYCHHE TIpeaMeTa « XUMU OPUEHTHPOBAHO TaKXKE Ha PEUICHHUE 3a/ad
BOCIIUTAHUS W COIMAJIBHOTO Pa3BUTUS OOydYalomuxcsi, Ha (opMUpOBaHHE Yy HUX
OOIIEUHTEIUICKTYabHBIX YMEHHHM, YMEHHHA palMOHAIu3aluk y4eOHOTO Tpylda u
0000MIEHHBIX  CHOCOOOB  JICATENBHOCTH,  MMEIOIMX  MEXKIUCIUTIMHAPHBIH,
HAANPEIMETHBIN XapaKTep.
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CocTrapisilOmUMHA  peaMeTa «XUMHUS» Ha YpOBHE YIUIYOJIEHHOTO M3yYEHHUS
SBJIAIOTCS yTIyOnEHHbIE KypCchl — « Opranuueckast Xumusi» u «O011as 1 HeopraHuyeckast
xumus». [lpu omnpeaeneHnd NOAXOAOB K OTOOPY W CTPYKTYpPHOW OpraHU3alud
CoJlep KaHMUsl ATUX KypCOB B IporpamMMe MO XUMHUHU 32 OCHOBY IMPHUHATHI MOJIOKEHUS
OI'OC COO o paznuuusix 6a30BOro U yriayOaéHHOTO YpPOBHEH U3YUYEHUS IPEIMETA.

OcHoBy conepskanus KypcoB «Opranndeckas Xumusi» U «O011ast 1 HeopraHmueckast
XUMUS» COCTABJISIET COBOKYMHOCTbh MPEIMETHBIX 3HAHUW M YMEHHH, OTHOCSIIUXCS
K 0a30BOMY YpOBHIO U3yU€HHUS MIpeAMETa. DTa CUCTEMA 3HAHUMU TOJTy4aeT ONpeIeIEHHOE
TEOPETUYECKOE TOTIOJTHEHHE, MO3BOJISIONIEE OCO3HAHHO OCBOUTH CYILIECTBEHHO OOJIBIIHIA
00BEM (akToioruyeckoro wmarepuana. Tak, Ha yriayOJIE€HHOM YpOBHE H3YUYEHUS
npeaMeTa o0ecrieyeHa BO3MOXKHOCTh 3HAYUTEIBHOTO YBEJIMUYEHUS O0BbEMA 3HAHUM
O XUMHUYECKUX DJIEMEHTAaX M CBOMCTBAX WX COCJUWHEHUW HA OCHOBE DACIHIMPEHUS U
yriyOJieHus  MPEeACTaBICHUHM O  CTPOCHMHM  BEIIECTBA,  XUMHMYECKOW  CBSI3U
U 3aKOHOMEPHOCTSX MPOTEKaHUSl PEaKIHii, pacCcMaTpUBAEMbIX C TOYKH 3PCHHUS
XUMUYECKON KHUHETHUKM M TEPMOJIMHAMUKHU. M3yueHue NepHoIUYEeCcKOro 3aKoHa U
[lepuonnueckoit cUCTEMBbl XUMHUYECKHX DJIEMEHTOB O0a3upyeTcsi Ha COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHUX TMPEJACTABICHUSIX O CTPOCHUM aToma. XUMHUYECKas CBS3b
OOBSCHAETCS C TOYKH 3PEHUS DSHEPreTHMUECKUX HM3MEHEHUU Npu e€ o0pa3oBaHUU U
pa3pylIeHHH, a TaK)Ke C TOYKU 3PEHUsI MEXaHU3MOB €€ oOpa3zoBanus. M3yueHnue TUMOB
peakuuii AononHseTcss (HOPMUPOBAHMEM TIPEJICTABICHUNA OO0 AIEKTPOXUMUUYECKUX
mpolieccax M AJEKTPOJIM3E PacIulaBOB M PaCTBOPOB BeIIECTB. B Kypce opranuueckon
XUMUU MPU PACCMOTPEHUHN PEAKIIMOHHON CTIOCOOHOCTH COCIMHEHUN YAENIeTCs 0c000e
BHUMaHHE BompocaM 00 DJJIEKTPOHHBIX A(PekTax, O B3aUMHOM BIHSHUU aTOMOB
B MOJIEKYJIaX ¥ MEXaHU3MaX PEaKIIHii.

Ocoboe 3HaueHue UMeeT TO, YTO Ha COJIepKAHUE KYypCOB XUMHUHU YriayOJIEHHOTO
YPOBHSI M3Y4YEHUsS NJIsi KJIAcCOB ompeneia¢HHoro mpoduis (TJaBHBIM 00pa3oM Ha UX
CTPYKTYPY U XapakTep JOMOTHEHUIN K 00IIei CucTeMe TPEAMETHBIX 3HAHUM ) OKa3bIBAIOT
BIIUSIHUE CMEKHBIE TIpeIMeThl. Tak, HarmpuMmep, B COJIEpKaHUM MpeIMeTa s KJIacCoB
XUMUKO-(DU3NIEecKOro podusis 0oJbioe 3HaYeHHe OyAyT UMETh 3JEeMEHThl y4eOHOTO
MaTtepuaa 1o oomei xumuu. [Ipu u3ydenun npeamera B JaHHOM ClIydae akleHT OyieT
C/ieJlaH Ha OOIIHOCTh METOJIOB MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUH B XUMHUU U
B (U3HUKE: aTOMHO-MOJICKYJIIpHAsi TeOpusi (MOJEKYJsIpHast Teopus B (U3HKE), 3aKOHBI
COXpaHEHUSI MacChl U PHEPTUH, 3aKOHBI TEPMOAMHAMUKH, DJICKTPOJIN3a, MPECTABICHUS
O CTPOCHUHU BEIIECTB U JIPYTOE.

B To e Bpemsi B coiepkaHUHM MpeAMeTa IS KIACCOB XMMHKO-OMOIOTUYECKOTO
npoduist OoNbIINN yAEIbHBIN Bec Oy/eT UMETh OpraHuyeckas xumus. B aTom ciayuae
MIPEIOCTABIISCTCS BOBMOXKHOCTH JIJIs1 00J1ee 00CTOATETLHOTO PACCMOTPEHHS XUMUYECKON
OpraHW3allud KJICTKH KaK OWOJOTUYECKONM CHUCTEMBI, B COCTaB KOTOPOW BXOJST,
K TpUMepy, TaKu€ CTPYKTYpPHBICE KOMIIOHEHTHI, KaK JUMUIbI, OEJIKU, YIJICBOIBI,
HYKJICMHOBBIE KHUCIOTHI W JApyrue. [Ilpm SToM 3HaHUS O cOCTaBe M CBOWCTBax
MPEICTaBUTENIC OCHOBHBIX KJIACCOB OPTraHWYECKUX BEIIECTB CIY>XaT OCHOBOM
JUTSI U3yYE€HUSI CYIITHOCTH MPOIIECCOB (POTOCUHTE3A, IBIXaHUS, TUIIEBAPEHUSI.
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B nmane ¢dopmupoBaHHs ~OCHOB HAay4HOIO MHPOBO33PEHUS, OCBOEHUS
OOIIEHAyYHBIX METOJIOB TIO3HAHUS W OIbBITA MPAKTHYECKOTO MPUMEHEHUS HAYYHBIX
3HAaHWM uW3yuyeHue mnpenMera «XUMHUS» HAa yriayOJEHHOM YpPOBHE OCHOBAHO
HAa MEXIIPEAMETHBIX CBSI3IX C YYEOHBIMU MpEIMETaMH, BXOASIIMMH B COCTaB
npeaMeTHeIx  obnacteit  «EcTecTBeHHO-HayuyHbBIE mpeAMeTh», «MaTtemaTuka U
uHdopmaTka» u «Pycckuil si3bIk U TUTEpATYpay.

[Tpu uzydyeHun yueOHoOro npeamera « XuMus» Ha yriryOJIEHHOM YPOBHE TaKkKe, Kak
Ha YPOBHE OCHOBHOT'O M CpeJIHEro o01ero oopasopanus (Ha 6a30BOM ypOBHE), 3a1auei
MEPBOCTENICHHOW 3HAYUMOCTH SIBJISIETCS (OPMUPOBAHUE OCHOB HAyKH XHUMHUU Kak
00JIaCTH COBPEMEHHOT'O €CTECTBO3HAHMS, MPAKTUUECKOW JIEATEIHHOCTH 4YEJIOBEKa H
OJIHOTO M3 KOMIIOHEHTOB MUPOBOW KYJIbTYpbl. Penienue 3Toi 3ajauu Ha yriryOJIEHHOM
YPOBHE U3yUYECHHUS IIPEAMETA IPEAIIOIAracT pealn3alnio TAKUX LeJIeH, KaK:

— (QopMupoBaHue TpeACTaBICHUN: O  MaTepualbHOM  €IMHCTBE  MHpAa,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTHU SIBJICHUU IIPUPOIBI, O MECTE XMMHH B CUCTEME
€CTECTBEHHBIX HayK W €€ BeAyllled poiau B OOECIEUEHUHM YCTOWYMBOTO DPa3BUTHUS
YEeJOBEYECTBA: B PEIICHUU MPOOJEM SKOJOTMYECKOM, HHEPreTUYECKOM W MHUILEBOU
0e30MacHOCTH, B Pa3BUTHH MEIMIIMHBI, CO3JaHUM HOBBIX MAaTEPUAJIOB, HOBBIX
UCTOYHUKOB DJHEPrud, B OO0ECHEYEHUH PAIMOHAIBLHOTO MPHUPOJONOIH30BAHMUS,
B (h)OPMUPOBAHUHM MUPOBO33PEHHUS U OOIIEH KyJIbTYphl YEIOBEKA, a TAKXKE IKOJIOTHYECKU
000CHOBAHHOTO OTHOIIIEHHS K CBOEMY 3JI0POBBIO M IPUPOHOM Cpelie;

— OCBOCHHME CHCTEMbI 3HAHUU, JICKAIIMX B OCHOBE XMMHUYECKOW COCTABIISIIOLICH
€CTEeCTBEHHO-HAYUYHOW KapTHUHBI MUpPA: (PyHIaMEHTAIbHbBIX TTOHSATHUM, 3aKOHOB U TCOPUIA
XUMHH, COBPEMEHHBIX MPEACTABICHUN O CTPOEHUU BEUIECTBA HA Pa3HBIX YPOBHAX —
aTOMHOM, HMOHHO-MOJIEKYJISIDHOM, HAJMOJICKYJISIPHOM, O TEPMOJUHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUSI XUMHUYECKUX PEAKIHUH, O XUMHUYECKOM
PAaBHOBECHH, PacTBOpax M JUCIEPCHBIX CHCTeMax, o0 OOIIMX HAyYHBIX MPUHIIMIIAX
XAMHUYECKOTO ITPOU3BOICTBA;

— ¢opMupoBaHrE y 00YYAIONIUXCS OCO3HAHHOIO MOHWMAHHUS BOCTPEOOBAaHHOCTH
CUCTEMHBIX XWMHUYECKMX 3HAHUU JUIsi OOBACHEHMs] KIIOUEBBIX HACH U MpoOiem
COBPEMEHHOW XUMHUH, JJIsi OOBSICHEHUS W TPOTHO3UPOBAHUS SBJICHUN, HMEIOIINX
€CTEeCTBEHHO-HAYUHYIO PUPOY; TPAMOTHOTO PEIICHUS TPOOJIeM, CBSI3aHHBIX C XUMHUEH,
MIPOTHO3UPOBAHUS, aHAIM3a MU OILEHKU C TO3UIMK HKOJOTUUECKON OEe30MacHOCTH
MOCJICACTBUM OBITOBOM M TPOWU3BOACTBEHHOM JCATEILHOCTH UYEJIOBEKAa, CBSI3aHHOM
C XUMUYECKHUM MPOU3BOJICTBOM, UCIIOJIb30BAaHUEM U TIEPEPa0OTKOI BEIIECTB;

— yriayOJieHHe TpeACTaBICHUM O HAy4YHBIX METOJaX IMO3HAHUSA, HEOOXOJAUMBIX
JUI. TIpUOOpETeHHs YMEHUW OpPUEHTHUPOBATHCSI B MHPE BEIIECTB U OOBSICHEHUS
XAMHWYECKUX SIBJICHUN, UMEIOIIMX MECTO B MPUPOJIEC, B MPAKTUYECKOU JI€ATEITBHOCTU U
ITOBCEHEBHOM KU3HU.

B mnane peanmzanuu nepBooYepeIHbIX BOCIUTATEIBHBIX M PA3BUBAIONTNX (YHKITUNA
IIEJIOCTHON CHCTEMBI CPETHETO O0IIero 00pa30BaHUs MPU U3YYCHUH TTPEAMETa « XUMUSD)
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Ha yrIyOJIE€HHOM ypOBHE 0COOYIO aKTyaTbHOCTh MPUOOPETAIOT TaKKUE 1IETU U 3a/1a4H,
KaK:

— BOCIIUTaHHWE YOSKIEHHOCTH B ITO3HABAEMOCTH SIBJICHUW TPHPOMBI, YBaKCHUS
K TIPOIECCY TBOPUYECTBA B OOJACTH TEOPETUUYECKUX W TMPHUKIATHBIX HCCIICIOBAHUMN
B XUMUH, (POPMUPOBAHNE MUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BHUTUSA HAYKH;

— Ppa3BUTHE MOTHBAIIMU K OOYUCHHIO ¥ IO3HAHUIO, CTIOCOOHOCTEHN K CAMOKOHTPOJTIO
¥ CAMOBOCITUTaHHIO HA OCHOBE YCBOCHHUS OOIIEUETIOBEUECKUX IICHHOCTEH;

— pa3BUTHE TIO3HABATEIHHBIX HWHTEPECOB, WHTEIUICKTyalbHBIX M TBOPYECKHX
CrocoOHOCTEW oOydarommxcs, (GopMUpOBaHHE Yy HUX CO3HATEIHHOTO OTHOIICHUS
K €aMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpA30BaHHWIO KaK YCIOBHIO YCIEIIHON
npoeCCUOHAIBHOM M OOIIECTBEHHOM JEATENbHOCTH, OTBETCTBEHHOTO OTHOIICHUS
K CBOEMY 3/I0POBBIO U MOTPEOHOCTHU B 37I0POBOM 00pa3e KU3HU;

— (opmupoBaHUEe YMEHUH M HABBIKOB Pa3yMHOT'O TIPUPOIOTIOIB30BAHUS, PA3BUTHE
DKOJIOTHYECKON  KyJIbTypbl, = NPUOOPETCHHE  OMbITa  OOIIECTBEHHO-IIOJIC3HOMN
DKOJIOTHYECKOH eI TCIILHOCTH.

OO1miee 4uciIo 9acoB, pEKOMEHIOBAHHBIX ISl U3YYCHHUS XMMUU Ha YTIIyOJIECHHOM
ypoBHe, — 136 gacos: B 10 kiacce — 68 gacos (2 yaca B Hezpenio), B 11 knacce — 68 wacos
(2 yaca B HenelIO).
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COJIEP) KAHUE OBYUEHUSI!

10 KJIACC

Teopernyeckue OCHOBbI OPraHUYe€CKON XUMHUU

[IpeamMeT M 3HAYEHHWE OPraHUYECKOW XUMHUHU, MPEACTABICHHUE O MHOrooOpasuu
OpTraHUYECKUX COCTMHECHUM.

DNEeKTPOHHOE CTPOCHHE aTOMa YTJIepoJia: OCHOBHOE U BO30YKIEHHOE COCTOSTHUSI.
BanenTHple BO3MOYKHOCTH aToMa yIjepoja. XHMHYECKas CBA3b B OPraHUYECKHUX
COEIMHEHUAX. Tumel ruOpHIM3allMd aTOMHBIX oOpOuTanei yriepona. MexaHU3MbI
oOpa3oBaHUs KOBAJICHTHOW CBs3U (OOMEHHBIA U JOHOPHO-aKIENTOPHBIN). Turbl
MEepEeKPhIBAaHUSI ATOMHBIX opOuTanel, 6- u m-cBs3u. OnuHapHasi, JBOWHAs U TpoWHas
cBsi3b. CrocoObl pa3pblBa CBA3€H B MOJIEKyJlIax OpraHuyeckux BeiiecTB. [loHsTue
0 CBOOOJHOM pajJiuKaje, Hykieouie u 3JeKTpoduie.

Teopus cTpoeHHst opraHnueckux coeauHeHnid A.M. byTtiepoBa M COBpEMEHHBIE
IIPENCTABICHUST O CTPYKTYpE MOJIEKYJ. 3HAY€HUE TEOPUM CTPOCHMS OPTraHHYECKHX
COeIMHEHU. MonekysipHble M CTPYKTypHble (opmyibl. CTpyKTypHBIE (HOPMYIIbI
pa3IMyHBIX BUIOB: pa3BEPHYTasd, COKpaAll€HHAs, CKeleTHad. M3omepus. Bunael
U30MEpUU: CTPYKTYpHas, MPOCTPAHCTBEHHAs. DJIEKTPOHHBbIE 3(PPEKTHl B MOJEKyIax
OpraHUYECKUX COSAMHEHUN (MHAYKTUBHBIN U ME30MEPHBIN 3 (HEKTHI).

[IpencraBienne o  kiaccupukauuv  opraHuueckux  BemecTB.  [loHsThe
o (yHkuuoHanpHOM rpynmne. ['omonorusa. ['omonoruueckue psasl. CucteMaruueckas
HOMeHKIatypa opranuyeckux coeaunennii (IUPAC) wu TpuBHanbHbIC Ha3BaHUS
OTAEJBHBIX PEACTABUTEIICH.

OcobOeHHOCTH W KIaccu(UKanuus OpraHuyeckux peakuuid. OKHCIUTETbHO-
BOCCTAHOBUTENBHBIE PEAKLINHA B OPraHUYECKON XUMUHU.

JKCcNepUMEHTAIbHbIE METOAbI M3Y4YeHHS BelIeCTB U UX NMpPeBpalleHuil

O3znakomiieHre ¢ oOpa3liaMy OPraHNYECKHUX BEIIECTB U MaTepUaIaMH Ha MX OCHOBE,
OMBITHl IO TMPEBPAIICHUI0 OPTaHMYECKUX BEIIECTB MPU HarpeBaHuU (ILJIABJICHHUE,
oOyIJIMBaHUE U TOPEHUE), KOHCTPYHUPOBAHUE MOEIICH MOJIEKYJT OPTraHUYECKUX BEIIECTB.

Yriaesogopoasl

Ankanpl. ['omonormyeckuii psim  ankaHoB, oOmas ¢opmysia, HOMEHKIATypa
U U30MEpUs. DJICKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYJ AJIKAHOB, Sp3—
ruOpuIn3ainsl aTOMHBIX OpOuTajeil yriepona, 6-cBsi3b. Korgopmepvi. Ousznueckue
CBOMCTBA aJIKAaHOB.

XUMHUYECKHE CBOWCTBA AJIKAHOB: PEAKIUMU 3aMEUICHUS, HW30MEpU3alUH,
JNETUAPUPOBAHUS, IUKIU3AIUUA, THUPOJIN3a, KPEKUHra, TopeHus. I[lpedcmasnenue
0 MexaHuzme peaxyuil paoukaibHO20 3aMeuyeHUs.

Haxoxnaenue B mpupojie. CriocoObl MOJy4eHUsI U TPUMEHEHHUE AJIKAHOB.

! Kypcusom B TaHHOM TEKCTe BBIAENECHBI DIEMEHTHI COJAEPKAHMUS y4eOHOr0 MaTepuasa, KOTOPbIe U3ydaroTcs
B 03HAKOMHTEIILHOM IUTaHE M HE BKJIFOYAIOTCS B COCTaB IMPEIMETHBIX pe3yibTaToB ocBoeHus OOIT COO.
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[uknoankanpl. O6mas ¢opMmyrna, HOMEHKiIaTypa M uzoMepus. OcoOeHHOCTH
CTPOCHHSI U XUMHUYECKHUX CBOMCTB MalbIX (IMKJIOMPOMNAH, MUKIOOYyTaH) U OOBIYHBIX
(LMKJIONEHTAH, IMKJIOreKCaH) LUKJIoadkaHOB. CrnocoObl MOJIydeHUs M IMPUMEHEHUE
LUKJIOAIKAHOB.

Ankenpl. ['oMoylormuecKkuil psii  alKeHoB, oOmmIas ¢opMmysiaa, HOMEHKIATYpa.
DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ AJKEHOB, SP>-THOpUIM3aus
aTOMHBIX opOuTanell yriepoaa, 6- U m-cBsi3u. CTPyKTypHasl U reoMeTrpuueckas (Iuc-
TpaHc-) nzomepus. Ou3nueckue CBOWCTBA alIKEHOB. XUMHUYECKHE CBONCTBA: pEaKIIMU
IIPUCOEINHEHNS, 3aMEIIECHUS B O-IIOJIOKEHUE TPU ABOWHOW CBSA3M, NOJMMEpPU3ALUU U
okucieHus. [Ipedcmasnenue o mexanuzme peaxkyuu d1eKmpopuIbHO20 NPUCOEOUHEHUSL.
[TpaBmiio MapkoBHukoBa. KauecTBeHHblE peakuuu Ha ABOWHYIO CBs3b. CrocoObl
NOJIYYEHUS] U IPUMEHEHHUE AJIKEHOB.

Anxanuensl. Krnaccuukanus ankaaueHOB (CONPSHKEHHBIEC, HW30JUPOBAHHBIE,
Kymynuposannvie). OCOOCHHOCTH DIIEKTPOHHOTO CTPOCHHS W XHUMHUYECKUX CBOWCTB
conpsuk€HHBIX nueHoB, 1,2- u 14-mpucoenunenue. Ilomumepusanus conmpspKEHHBIX
nueHoB. CriocoObl MOIy4eHHs U IPUMEHEHUE aJIKaIuEHOB.

Anxunbl. ['oMosorndyeckuil psaj ankuHOB, oOmas ¢opMysia, HOMEHKIATypa
U HU30MepHUsl. DIEKTPOHHOE U IMPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ ajJKHHOB, SP-
ruOpuan3anusi aToMHbIX opOutaneil yriaepoga. Pusznueckue CBOICTBA aJKUHOB.
XHWMHUYECKHE CBOWMCTBA: PEAKIMHM MPUCOECAUHEHMS, JTUMEPU3alUU W TPUMEpHU3ALHH,
okucieHus. KucioTHele CBOMCTBAa AJIKMHOB, MMEKOIIMX KOHIIEBYID TPOMHYIO CBSI3b.
KauecTBeHHble peakuuu Ha TPOWHYIO CBs3b. CrnocoObl MOMY4YEHUS U IPUMEHEHUE
AJIKUHOB.

ApoMaTtuyeckue yrieBoJopoabl (apeHbl). ['oMojgorudeckuil psii apeHoB, oOriast
dbopmyna, HOMEHKJIATypa U M30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOEHUE
MOJIEKYJIbI OeH30u1a. [Ipasuno apomamuunocmu, npumepsl ApoMamuideckux coeOuHeHuu.
dusnyeckre CBONCTBA apeHOB. XMMHUYECKHE CBOMCTBA O€H30J7a W €ro TOMOJIOTOB:
peakluu 3aMelleHUs B OEH30JbHOM KOJIbLE M YIJIEBOJAOPOIHOM paJMKaje, peakluuu
IPUCOEMHEHUS, OKHCIIEHHE TOMOJIOroB OeH3ona. [lpedcmaénenue o mexanusme
peaxyuti 21ekmpoduivHoco 3ameujenus. IlpencraBieHre 06 OpUEHTHPYIOLIEM IEUCTBUU
3aMecTUTeNled B OEH30JIbHOM KOJIbIIE Ha NPUMEPE AJIKWIbHBIX PaJMKaJOB,
KapOOKCUJIbHOM, THUIPOKCUJIBHOM, aMHUHO- M HUTPOTPYNIBI, aTOMOB TaJOr€HOB.
Oco0OEHHOCTH XUMHUYECKUX CBOMCTB ctupoia. [lomumepuzauust ctuposna. CrocoObl
NOJIyYEHUS] M IPUMEHEHUE ApOMATUUYECKUX YIJIEBOIOPOOB.

[Tpuponusiii Ta3. IlomytHple HedTsHBIE Ta3pl. HedTh M €€ mpoucxoxieHue.
Kamennslii yroib M mpoaykTbl ero mnepepabotku. CrocoObl nepepaboTku HePTH:
NEPEeroHKa, KPEKUHI (TePMHYECKHM, KaTaIUTUYECKUH), PUPOPMUHT, THUPOIHU3.
[IponykThl nepepadOTKN HEPTHU, UX TPUMEHEHUE B IPOMBIIINIEHHOCTH U B OBITY.

['eneTnueckas CBSA3b MEXY Pa3IMYHBIMU KJIACCAMH YTJIEBOJOPOOB.

DNEKTpOHHOE  CTPOEHWE TaJOreHIPOU3BOAHBIX  YIVIEBOJOPOAOB.  Peakuuu
3aMEILEHHS TajJoreHa Ha TUIPOKCOTPYIILY, HUMPOSPYNNY, YUAHOSPYANY, AMUHOSPYNNY .
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I[CﬁCTBI’IC Ha TaJOrcHIpoOu3BOJHBIC BOAHOIO HW CIHUPTOBOro pacTBOpa HléJIO‘II/I.
B3aHMOHCﬁCTBHC JAUTraJIOrCHaJIKaHOB C Maramcm n OHMHKOM. Tonsmue
0 MmMemajllloopcaHu4ecKux COCOUHEHUSIX. Hcnonb3oBaHue raJIOrCHIIPON3BOJHbIX
YIIICBOAOPOA0B B 6I>ITy, TCXHUKC U ITPU CUHTC3C OPraHNYCCKUX BCIICCTB.

IKCIepPUMEHTATbHbIE METO/IbI H3y4YeHHs BelleCTB U MX NMpeBpameHui

N3ydenne Gu3HUECKUX CBOMCTB YIIIEBOIOPOAOB (PaCTBOPUMOCTD), KAUeCTBEHHBIX
peaKkIuil yrieBoJ0po0B Pa3IUYHBIX KJIACCOB (0OeCIBEUMBAaHNE OPOMHOM WM MOJAHOU
BOJIBI, pacTBOpa TEpMaHTaHaTa Kajus, B3aUMOJICHCTBHE aleTUICHA C aMMHAYHBIM
pactBopoM okcusia cepedbpa(l)), kadecTBeHHOE OOHapyKEHHE YIJepojia M BOJOPOJIa
B OPraHWYECKUX BEIIECTBAX, IOJYYCHHE OTWJICHA W W3YyUYCHHE €ro CBOWCTB,
o3HaKoMJIeHuE ¢ kKosutekiusaMu «HedTe» u «Yroinby, ¢ oOpa3iiaMu MmaacTMacc, KayuyKoB
U PE3WHBI, MOJCIMPOBAHWE MOJICKYJI YTJIACBOAOPOJOB U TaJOTCHIPOU3BOIHBIX
YTJIEBOIOPOIOB.

Kucnopoacoaepxaiue opranniecKue coeJMHEHUs!

[IpenenbHble OTHOATOMHBIE CIUPTHI. CTpOEHHE MOJIEKYJT (Ha IPUMEPE METAHOJIA U
staHona). ['omonormueckuit psa, oOmas dopMmyrna, H30MEpUs, HOMEHKJIATypa
u kinaccudukanua. Du3nuecKUe CBONCTBA TMPEACIbHBIX OJHOATOMHBIX CIHPTOB.
BopopoaHbeie CBSI3M MEXIy MOJIEKYJaMH CHUPTOB. XMUMHUYECKHE CBOMCTBA: PEAKIUU
3aMElIeHus, AETHApATali, OKHCICHHUS, B3aUMOJCHCTBUE C OPraHUYECKUMU U
HEOPTaHUYECKUMH KucioTamu. KauecTBeHHas peakiusi Ha OJHOATOMHBIC CIHPTHI.
JleficTBue H5TaHOJa W METAaHOJA Ha OpraHu3M uejoBeka. CrocoObl TONYYSHHUS U
MIPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.

[Ipocteie »¢dupsl, HOMeHKIaTypa U wu3oMmepus. OcoOeHHOCTH  (UBUYECKUX
Y XUMUYECKUX CBOWCTB.

MHOroaToMHbIE€ COUPTHI — STUJIEHTIIUKOJIb U TIulepuH. DU3nyeckue U XuMUYECKUe
CBOMCTBA:  pEaKUUW  3aMELIEHUs, B3aUMOJECHCTBUE C  OPraHUYECKUMH U
HEOPraHUYECKUMH KHCJIOTaMH, Ka4eCTBEHHAs pEaklHsi Ha MHOTOATOMHBIE CIIHPTBHI.
Ilpeocmasnenue o mexanmusme peakyuii HYyK1eo@uibHo2o 3ameujenus. JlencTBue
Ha Opra"u3M 4esioBeka. CriocoObl MOTy4eHUs! M MPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHue MOJIEKYJIbl, B3AMMHOE BIUSHUE THAPOKCOTPYIIIBI K O€H30JIbHOTO
anpa. ®Ousnyeckue cpoiicTBa (eHona. OCOOEHHOCTH XUMHYECKUX CBOMCTB (peHona.
KauectBennnie peaknuu Ha (eHos. TokcuuHoCTh (eHona. CrmocoObl MOTydeHUs |
npumeHeHue ¢penona. GeHonpopManpaeruiHas cMoa.

KapOoHwmnbHbIE COCTUHEHUS — aNbACTUABI M KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHWJIbHOW Tpynmbl. ['OMOJIOTHYECKHE PSAbl aNbJACTUIOB U KETOHOB, O0OIIas
dbopmyna, uzoMmepusi 1 HoMeHkiIatypa. Ousnyeckne cBOWCTBA albJIETUIAOB U KETOHOB.
XUMUYECKHE CBOMCTBA alIbJIETUJIOB W  KETOHOB: PEAKIUU MNPUCOCAUHEHUSI.
llpeocmasnenue o mexanuzme peakyuii HyK1eo@uibHo2o npucoeourenusi. OKUCIECHUE
aIbJICTUIOB, KAueCTBEHHBbIC peakiuu Ha anpAerunbl. CnocoObl TONYYeHHS U
MPUMEHEHUE aJIbJACTHIOB U KETOHOB.

10
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OnHOOCHOBHBIE TpefelibHbIe KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOCHHUS
MOJIEKYJT KapOOHOBBIX KHCJIOT. M3omepus m HOMeHKiIaTtypa. Du3mMveckue CBOMCTBA
OJIHOOCHOBHBIX TMpPEACNIbHBIX KAapOOHOBBIX KHCIOT. BogopoaHbie CBS3M MEKIY
MOJIEKYJIaMd KapOOHOBBIX KHCIJIOT. XUMHUYECKHE CBOMCTBA: KHUCJIOTHBIE CBOICTBA,
peakiusi ATepuUKAMM, PEaKIUd C Y4aCTHEM YIJIEBOJOPOIHOTO  paguKaa.
Oco0OE€HHOCTH CBOMCTB MYpPaBbUHOUN KHUCJIOTHI. [IoHSTHE O MPOU3BOIHBIX KapOOHOBBIX
KHCIIOT — CJOXHBIX 3QUpax, aHeuopuoax, 2aio2eHaHsuopuoax, amuoax, HUmMpuiax.
Mmuoroo0Opa3ue KapOOHOBBIX KHCIOT. (OCOOEHHOCTH CBOMCTB HEMNpPENEIbHBIX H
apOMaTUYECKUX KapOOHOBBIX KHCIIOT, JUKAPOOHOBBIX KHUCIOT, THIPOKCUKAPOOHOBBIX
kucnot. [lpencraButenu BhICIINX KapOOHOBBIX KUCIOT: CTEAPUHOBAS, MATbMUTHHOBAS,
OJICMHOBAS, JIUHOIe8As, TUHONEeH08dss KUCHOThl. CocoObl MOJyYeHUs] U MPUMEHEHUE
KapOOHOBBIX KUCJIOT.

Cnoxsble 3¢Qupbl. ['oMonormueckuid psg, oOmas ¢opMmyna, H30MEpUs U
HOMEHKNaTypa. OU3NYeCKUe 1 XUMUYECKUE CBOMCTBA: TUAPOJIN3 B KMCIOW U IIEITOYHOU
cpene.

XKupel. Ctpoenue, ¢(u3MUECKME U XUMHUYECKHME CBOMCTBA JKHUPOB: THIPOJIN3
B KHUCIIOM M 1eno4yHoi cpene. OCOOEHHOCTH CBOMCTB JKHUPOB, COAEPIKAIIUX OCTaTKU
HEIpeaeNIbHbIX JKUPHBIX KUCIOT. JKUpBI B pUpoIe.

MpI1a Kak cONM BBICHIMX KapOOHOBBIX KUCIOT, UX Motoulee neiictsue. [lonamue
o cunmemuyeckux morowux cpeocmaax (CMC).

OOmas xapakrepucTuka yriaeBofoB. Kiaccudukaius yrieBogoB (MOHO-, Iu-
W nosiMcaxapuabl). MoHocaxapuIbpl: TIOKo3a, (PYyKTO3a, eanakmosa, pubosd,
oezokcupuboza. Puznyeckue CBOMCTBA M HaxoXJeHHEe B mpupoje. DOTOCHHTE3.
Onmuueckas uzomepus. Konvuamo-yennas maymomepus Ha npumepe MOJeKYbl
2noKo3vl, npoexkyuu Xeyopca, o- u [-anomepuvl 2n10K03bl. XUMHUECKHE CBOMCTBA
TJIFOKO3bI: PEAKUMU C y4YacTUEeM CIHPTOBBIX W aJbACTUIHOM Tpymm, CIUPTOBOE H
MOJIOYHOKHCII0€ OpoxkeHue. [IpuMeHeHune ritoKo3bl, €€ 3HaY€HUE B )KU3HEEATEIbHOCTH
opranusma. Jlucaxapuuapl: caxapos3a, MajabTO3a M .Jakmo3a. BoccraHaBiauBarolmue H
HEBOCCTaHABIIMBAOIINE Tucaxapuibl. [ uaponu3 nucaxapuaoB. HaxoxaeHnue B mpupojae
u npuMmenenue. Ilonucaxapuapl: Kpaxmajna, DNIMKOTeH W nemwnono3a. CrpoeHue
MaKpOMOJIEKYJI KpaxmaJla, INIMKOT€Ha U LEJUTI0JI03bl. DU3NYEecKHe CBOKMCTBA KpaxMmasa 1
LEJUTI0NIO3bl. XMMUYECKHE CBOWMCTBA Kpaxmala: TUAPOJU3, KaueCTBEHHAas peakius
C HoAOoM. XHMHUYECKHME CBOMCTBA IEJUIIOJIO3bI: THAPOJU3, TMoJyueHue 3(Gupos
1esu003bl. [ToHsATHE 00 UCKYCCTBEHHBIX BOJIOKHAX (BUCKO03a, alleTaTHBIN MIENK).

JKcNepUMEeHTAbHbIE METOIbI H3Y4YeHHS BelleCTB U UX MpeBpalleHuit

PacTBOpUMOCTE pa3MyHbIX CIIUPTOB B BOJI€, B3aUMOICHICTBUE ATAHOJIA C HATPUEM,
OKHUCJICHHWE ATWJIOBOIO CIUPTAa B aJbJECTHJ HAa PACKaJEHHOM MEIHOW IPOBOJIOKE,
OKHCJIGHHE JTUJIOBOTO CIHpPTAa JAUXPOMATOM Kajus (BO3MOXHO HCIIOJb30BAaHUE
BHUJICOMATEPUAIIOB), KA4YECTBEHHBIC pEAKIMU Ha albJIeruabl (C THAPOKCHUIOM
nuammuHcepeopa(l) u rugpoxcugom meau(ll)), peakius riuiepuHa ¢ THAPOKCUIOM
meau(ll), xuMuyeckre CBOMCTBA pacTBOPA YKCYCHOM KHCIIOTBI, B3aUMOJEHCTBUE

11
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pactBopa ritoko3bl ¢ ruapokcuaom meau(Il), B3ammMopeiicTBue kpaxmana ¢ HOAOM,
pelIeHne SKCIePUMEHTANIBHBIX 33/1a4 1o TeMaMm «CrupThl U (eHomnb», «KapOoHOoBbIE
KUCIIOThL. ClI0KHBIE 3DUPBI.

A3oTcoaep:Kanie OpraHndecKue coeTnHeHus!

AMHHBI — OpraHMYECKHE IPOM3BOJHBIC amMMuaka. Kiaccudukanus aMUHOB:
anuaTUiecKue U apoMaTHyecKue; MepBUYHbBIC, BTOPUYHBIE U TpeTuuyHble. CTpoeHue
MOJICKYJI, oOmmias QopMmyiia, W30MepHsi, HOMEHKIATypa W (U3NYECKHE CBOMCTBA.
XHWMHYECKOE CBOMCTBA al(PaTHUECKMX aMHUHOB: OCHOBHBIC CBOWCTBA, AJIKWIIMPOBAHNE,
B3aMMO/ICHCTBUE TIEPBUYHBIX AMHUHOB C a30TUCTON KUCIOTON. COK aJKHIIaMMOHHUS.

AHWIMH — TIpeACTAaBUTE]Ib aMHUHOB apomaTudeckoro psnga. CTpoeHHE aHWIMHA.
B3anmHoe BiMsSHUE TPy aTOMOB B MOJIEKyse aHUIMHA. OCOOCHHOCTH XMMHUYECKHX
cBoiicTB aHuiauHa. KadyecTBeHHBIC peakunu Ha aHWIMH. CrocoObl TONYYCHUS H
npuMeHeHue anudaTtuieckux aMuHoB. [loaydeHne aHuiInHa U3 HUTPOOEH3071a.

AmuHokucioTel. HoMenknatypa u mzomepus. OTAelbHBIE TPEICTABUTEIN (-
AMUHOKHCIIOT: TJIMIUH, alaHuH, (heHUNANaHUH, Cepu, aymamuno8as KUCIoma, JU3UH,
yucmeun. Onmuuecxkas uzomepus amurnoxuciom. D- u L-amunokucromol. ®uznueckue
CBOMCTBAa aMHHOKHCIIOT. XHMHYECKHE CBONCTBA aMHUHOKHCIOT Kak aM(pOTEPHBIX
OpraHUYeCKUX COCIUHCHHUH, peakius IOJUMKOHJICH AU, OOpa3oBaHWE IENTHIHON
cBs3U. buonoruueckoe 3HaueHNE aMUHOKHUCIOT. CHHTE3 U TUAPOJIN3 MENTHIOB.

benku xak npupoHbie noauMepsl. [lepBruyunas, BTOpUYHas U TPETHYHAS CTPYKTYypa
O0cenkoB. XWMHUUYECKHE CBOMCTBAa OEJKOB: THJIPOJIM3, JCHATypalus, KadeCTBCHHBIC
peaKIuy Ha OeJIKH.

THousmue 00  azomcoolepicawux — 2emepoyUKIUYECKUX COCOUHEHUSIX.
Tupumuounossie u nypunosvie ocnosanus. Hykneunoswvie xuciomol: cocmas, cmpoetue
u buo02u4ecKas poib.

JKCIepPUMEHTAJIbHbIE MEeTOAbI H3yUEeHH S BellleCTB U UX NpeBpalleHuil

PactBopenue 6enkoB B BOJie, JeHATypalusi OCJIKOB NMPU HArpeBaHUH, IIBETHHIC
peakiuu Ha OCJIKH, PEIICHUE YKCIIEPUMEHTAIBHBIX 33J1a4 10 TeMaM «A30TCoepKaIue
OpraHUuYeCcKue COeIUHEHUs» U «Pacrio3HaBaHne OPraHUYECKUX COCTUHEHUI.

BbicokoMouieKyJIsIpHbIE COeIUHEHU S

OCHOBHBIE TMOHATHUS XUMHUU BBICOKOMOJIEKYJISIDHBIX COEIMHEHHI: MOHOMED,
HOJIUMED, CTPYKTYPHOE 3BEHO, CTENIEHB ITOJIMMEPU3aLlNH, CPEAHASI MOJIEKYJISIpHAs Macca.
OcCHOBHBIE METO/Ibl CUHTE3a BBICOKOMOJIEKYJISPHBIX COCAMHEHUN — MOJMMEpU3aLUs U
NOJIMKOHACHcauus. [lpedcmaenenue o cmepeopecyisipHocmu U HAOMOAEKYAAPHOU
cmpyKmype noaumepos, 3a6UCUMOCHb CEOUCME NOAUMEPOE OM UX MOJEKYIAPHO20 U
HAOMONEKYAAPHO20 CIMPOEHUSL.

[Tonmumepubie  matepuanbl.  [lmactmMacchl  (MOAMATUIIEH,  MOJUIIPOIMJIIEH,
NOJINBUHWIXJIOPU, HOJIACTUPOI, MOJIMMETHJIMETAKPUJIAT, NOJIMKapOOHATHI,
noJIMdTUIICHTEpePTaNIarT). Y THIM3alus U nepepadoTKa MiacTHKa.

DnacToMepbl: HATypaJIbHbIM KaydyK, CHHTETHUECKHE Kayuyyku (OyTaJueHOBBIH,
XJIOPOTIPEHOBBIN, M30MPEHOBBIN) U cuIUKOHbI. Pe3nHa.
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Bonokna: HaTypasibHbBIE (XJIOTIOK, IIEPCTh, WIENK), HWCKYCCTBEHHBIC (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JIaBCaH ).

Tonumepor cneyuanvnoco HazHaveHus (meion, Keeuap, 1eKMPoOnposoosujue
noaumepwbl, buopasiazaemvle NOJUMeEPHL).

JKCNepUMeHTAIbHbIE METO/IbI H3y4YeHHs BellleCTB U MX NpeBpameHni

O3HakomiieHHEe ¢ 00pa3liaMyu TPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAacC,
Kay4yKOB, peIlIeHHEe IKCIIEPUMEHTAIIbHBIX 3a/1a4 10 TeMe «Pacrno3HaBaHue miacTMace u
BOJIOKOH.

PacuérHble 3a1aun

Haxoxxaenne MoneKyIsspHOi (hOpMyJIIbI OPraHUYECKOTO COSAUHEHUS TT0 MAaCCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSIIIIUX B €T0 COCTaB, HAXOXJICHHE MOJICKYJIIPHON (OpMYIIBI
OpPraHUYECKOT0 COEIUHEHUs M0 Macce (00bEMY) MPOIYKTOB CTOPAHMS, [0 KOJIHYECTBY
BemiecTBa (Macce, OOBEMY) TMPOAYKTOB PpEAKIUM W/WUIM HMCXOJHBIX BEIECTB,
YCTAaHOBJICHHE CTPYKTYpHOU (DOpPMYJIbI OpPraHMYECKOTO BEIIECTBA Ha OCHOBE €ro
XUMHUYECKAX CBOMCTB WJIM CIIOCOOOB TIOJTYYCHHS, OTIPEICTICHUE JOJIU BBIX0/1a TIPOAYKTa
pPEaKIUK OT TEOPETUIECKH BO3ZMOIKHOTO.

Me:xnpeaMeTHble CBA3M

Peasmzanust MeXIpeaOMETHBIX CBS3€M INPU HW3YYEHUM OPraHUYECKOW XUMHUU
B 10 Ky1acce ocymiecTBIsI€TCS Yepe3 UCIOIb30BaHNE KaK OOIIMX €CTECTBEHHO-HAYUHBIX
NOHATUH, TaK U MOHATHM, PUHATHIX B OTACJIBHBIX NPEIMETAX €CTECTBEHHO-HAYYHOIO
LUKJIA.

OOmre ecTecTBEHHO-HAy4YHbIE TOHATHA. SBJIIEHHE, HAy4yHbIM (akT, rumoresa,
TEOpHs, 3aKOH, AaHalIu3, CHHTE3, KiIacCU(pUKalUs, HAOIIOJACHUE, HW3MEpPEHHUE,
HKCIIEPUMEHT, MOJIEIIb, MOJACIIUPOBAHUE.

du3uka: MaTepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTrETUYECKUI
YPOBEHb, BEUIECTBO, TEJNO, 00BEM, arperaTHO€ COCTOSHHUE BEUIECTBA, (pu3nyeckue
BEJIMYMHBI, €UHULIBI U3MEPEHUSI, CKOPOCTh, SHEPTHs, Macca.

buonorusi:  kierka, opraHu3M, OJKOcuUcTema, Ouocdepa, MeTadOIU3M,
HACJIEICTBEHHOCTh, AaBTOTPO(HBIA W TEeTepOTpO(dHBIA TUN MNHUTAHUS, OpPOKEHUE,
(boTOCHUHTE3, IbIXaHHE, OCJIKH, YTIIEBO/IbI, JKUPbI, HYKJIEHHOBBIE KUCJIOTHI, (PEPMEHTHI.

['eorpacdusi: mose3Hple HCKONaeMble, TOILUIHUBO.

TexHonorus: MUIIEBbIE MPOAYKTHI, OCHOBBI PAallMOHAIBHOIO MUTAHUS, MOIOIIUE
CpeJlICTBa, MaTepUaibl U3 UCKYCCTBEHHBIX U CHHTETHUECKUX BOJIOKOH.

11 KJIACC

Teopernyeckue 0CHOBbI XUMHH

AtoM. CocTaB aTOMHBIX s/iep. XUMHUECKU 31eMeHT. N3otonbl. KopnyckynsapHo-
B0JIHOBOUL OYAIU3M, 0BOUCMEeHHAsT npupooa d1ekmpoHa. CTPOEHHE JIICKTPOHHBIX
000JI0YEK aTOMOB, KBAHTOBBIE YHCIIA. JHEPTETUUECKUE YPOBHU U MOAYPOBHU. ATOMHBIE
opoutanu. Knaccudukanus XMMHUUECKUX 3JIeMEHTOB (S-, p-, d-, f-aymemenTsr).
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Pacnipenenenne 3JIeKTPOHOB MO aTOMHBIM OPOUTANSAM, NPUHYUN MUHUMYMA IHEPSUlU,
npunyun Ilaynu, npaéuno Xynoa. DNEKTPOHHbIE KOH(UIypallMd aTOMOB 3JIEMEHTOB
MEPBOTr0O—YETBEPTOrO NEPUOOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUU, DJIEKTPOHHBIE
KOHpUTypaum HWOHOB. [lonamue 06 dSHepeuu uoHU3AYUU, IHEPSUU CPOOCMBA
K 91eKmpOoHy. DIEKTPOOTPULIATEIbHOCTD.

ITepuonuueckuii 3akoH u Ilepuonnueckas cucTeMa XUMHUYECKHX DJIEMEHTOB
J.1A. MenneneeBa. CBsA3b INepuoanueckoro 3akoHa u llepuoguyeckoil cucTeMbl
XUMUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOPUEN CTPOEHHSI aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHS! CBOMCTB XUMHUYECKUX JIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX U CIOKHBIX
BEIIECTB MO TpylmnaM U TepuojaM. 3HAUYCHHE TMEPUOAUYECKOrO0  3aKOHa
JI.1. Menneneena.

XuMHYECKasi CBA3b. BHAbl XUMHYECKOM CBSI3U: KOBAJICHTHAs, WOHHAs,
MeTayuinueckas. MexaHu3Mbl  00pa3oBaHUS  KOBAJICHTHOM  CBSI3U:  OOMEHHBIN
U JOHOPHO-AKLENTOPHBIA. DJHEPTrUsi W JJIMHA CBsA3U. [lONspHOCTH, HANpPaBIECHHOCTH
M HaChIIIAEMOCTh KOBAJECHTHOM cCBA3U. Kparneie cBa3u. BopopoagHas CBs3b.
MeXMONeKyIIpHbIE B3aUMOIECHCTBHUS.

BajleHTHOCTP W BaJleHTHbIE BO3MOXXHOCTU aTOMOB. [ ubpuouzayus amomHbIxX
opoumaneti. CBSI3b 3JIEKTPOHHON CTPYKTYPbI MOJIEKYJ C UX T€OMETPUUYECKUM CTPOCHUEM
(Ha mpuUMepe COeTMHEHUN 3JIEMEHTOB BTOPOTO MIEPHOA).

IIpencraBienne O KOMIUIEKCHBIX COeIMHEHUAX. COCTaB KOMIUIEKCHOTO HOHA:
KOMILJIEKCOOOpa3oBarenb, JUra"abl. Koopounayuonnoe uucno. Homenxnamypa
KOMNJIEKCHbIX ~ COeOUuHeHutl.  3HAYeHUE KOMIUIEKCHBIX  coeauHeHuil. [lonsarue
0 KOOPJMHAMOHHON XUMHH.

BemecrBa  MOJEKYJSIpHOTO M HEMOJEKYJSIPHOTO  CTpOE€HHUs.  TwIbl
KPUCTAJUIMYECKUX PEHIETOK (CTPYKTYp) U CBOMCTBA BELIECTB.

[Tonsitue o pgucnepcHbIXx cuctemax. HVcrtuHHble pacTBOpbl. [Ipedcmasnenue
0 Konouonvix pacmeopax. CriocoObl BBIPAXEHUSI KOHUEHTPALMM PACTBOPOB: MACCOBAs
JI0JIs BEILIECTBA B paCTBOPE, MOJISIpHAs KOHIIEHTpanus. HacplllleHHbIE M HEHACHIILICHHbBIE
pPacTBOPBI, pACTBOPUMOCTh. KpHUCTammoruaparsl.

Knaccudukanus u HOMEHKJIATypa HEOPraHUYECKUX BEHIECTB. |pHBHAIbHBIE
Ha3BaHMS OTMEJIbHBIX MPEACTABUTENIC HEOPTaHUYECKUX BEIIECTB.

Knaccuduxarms XuMruaeckux peakiuii B HEOPraHUIECKON M OPTaHUYECKON XUMHUH.
3aKOH COXpAaHEHUsI MACChl BEMIECTB; 3aKOH COXPAHEHUSI W MPEBpaIICHUS SHEPrUU
Ipu  XUMHUYECKUX  peakuusx. TemioBble APPEeKTbl XUMHUYECKUX  PEaKIuil.
TepMoxuMUYECKHE YPABHEHUS.

CKOpOCTh XMMHUYECKOW pEeakKIuu, €€ 3aBUCUMOCTh OT Pa3IUYHBIX (DAKTOPOB.
['oMoreHHbIe U TeTeporeHHbIe peakunn. Katanus u kaTannu3aTopsl.

OOpatuMble U HEOOpaTHUMBbIC peakiMu. XUMHUYECKOe paBHOBecue. Koncmanma
Xumuyeckoeo paenogecus. DakTOppl, BIUAKOIIME HA TMOJO0XKEHUE XHUMHUYECKOTO
paBHOBECHUS: TeMIIEpaTypa, MAABICHUE W KOHUEHTPALUUHU BELIECTB, YYaCTBYIOUIUX
B peakuuu. [Ipunun Jle Hlarense.
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Onektponutuyeckas auccouuanus. CunpHble U cnadble 3JMeKTposuThl. CTeneHb
nucconuanuu. Mouwnoe npouszsedenue 6o0vi. Cpena BOIHBIX PACTBOPOB: KUCIOTHAS,
HeWTpanbHas, menounas. Bomopoansiii mokazarens (pH) pactBopa. I'maponus coser.
Peakiiuu nonHoro oomeHa.

OKUCANTENBLHO-BOCCTAHOBUTENbHBIE peaknu. CTeneHb OKUCIeHUA. OKUCIUTEND U
BOCCTAHOBUTEN. [Ipo1iecchl OKMCIEHNs M BOCCTAHOBIICHUS. BaxkHENIINE OKUCIIUTENN U
BOCCTAaHOBUTENN. MeTo/ 3JEKTPOHHOIro OanaHca. DIEKTPOIU3 pacTBOPOB U PACILIIaBOB
BEILIECTB.

IKCIEPUMEHTATbHbIC METOAbI H3y4YeHHs BelIeCTB U MX NPeBpaLeHU

Pa3noxenue mnepokcuaa BOAOpOAA B MPUCYTCTBUU KaTalu3aTopa, MOJIEIH
KPUCTAIUTMYECKUX PEHIETOK, MPOBEACHUE peaKlnid HMOHHOTO OOMEHa, OIpe/eieHHe
Cpellbl PaCTBOPOB C OMOLIBIO MHANKATOPOB, U3yUYEHUE BIHUSHUS Pa3IMYHBIX (PAKTOPOB
Ha CKOPOCTh XMMUYECKON PEAKIUU U TIOJI0)KEHHE XUMUYECKOTO PAaBHOBECHSI.

Heopranuueckasi xumus

[Tonoxxenne HemeTauioB B Ilepuogmyeckold CUCTEME XUMHUYECKUX HJIEMEHTOB
J.. MenneneeBa W OCOOCHHOCTH CTPOCHHMS HMX aToMoB. (Du3HUeCKHE CBOMCTBa
HEMETAJUIOB. AJUIOTPOIHS HEMETAJUIOB (Ha TMpUMEpe KHuciopona, cepbl, docdopa u
yTieposia).

Bomopon. I[lomyuenue, Qusnueckue U XUMHUYECKHME CBOMCTBA: peakiuu
C METaJUIaMH ¥ HEMETAJUIaMHU, BOCCTAHOBUTEIbHBIE CBOMCTBA. I'mnpunsl. TonaugHuvle
91eMeHmbl.

lanorensl. Haxoxxnmenue B mpupoje, CmocoObl MONMydeHus, (U3MYECKue u
XAMUYECKUE CBOMCTBA. ['amoreHoBoAopoabl. BaxHeHme KuciIopoacoaepKaiiue
COCIIMHEHUS TaloreHoB. JlabopaTopHbiE W TMPOMBINIJICHHBIE CHOCOOBI TMOJYYSHUS
rajioreHoB. [[puMeHeHre rajJoreHoB U UX COeIUHEHUM.

Kucnopon, o3on. JlabopaTtopHble ¥ TPOMBIILJIEHHBIE CIOCOOBI TOJYYEHUS
kuciopoaa. Ouznueckne 1 XMMUYECKUE CBOMCTBA U IPUMEHEHHE KUCIOPOJa U 030HA.
OKcuapl U MEPOKCUBI.

Cepa. HaxoxaeHnue B mpupo/jie, CriocoObl MoTyueHusl, PU3NUECKue U XUMUYECKUe
cBorictBa. CepoBonopo, cynbhuabl. Okcup cepri(1V), okcun cepri(VI). CepHucras u
CEpHasi KUCJIOTHI U UX col. OCOOEHHOCTH CBOMCTB CEpHOI KUCIOTHI. [IpuMeHeHune cepbl
U €€ COCIMHCHUM.

A30T. Haxoxaenue B nmpupojie, crnocoObl MoayueHus, PU3NIECKUE U XUMUUYECKUE
cBOMcTBa. AMMUAK, HUTPUIbI. OKCUJIBI a30Ta. A30THCTAsI U @30THASI KUCIIOTHI U UX COJIH.
Oco0OeHHOCTH CBOMCTB a30THOM KUCHOTHL. lIprMeHeHHe a3oTra M ero COoeAMHEHHH.
A30THBIC YJI00pEHUSI.

®ochop. Haxoxnenune B mnpupoae, CHocoObl MOAydeHHs, (HU3NUYECKUE
u xumuueckue cpoiictBa. ochunbl u pochun. Oxcuasl pocdopa, hochopHas Kuciaota
u e€¢ comu. Memaghocghopnas u nupogocgopras kuciomwel, Gocgopucmas
u gocpoprnosamucmas kuciomol. Ilpumenenue Qochopa W €ro COeIUHEHUH.
docdopHbIe YTI00pEHUSI.
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VYrnepoa, HaxoXxJieHue B mpupoze. AuioTpornHeie Moaudukanuu. Gusndeckue u
XUMUYECKAE CBOWCTBA TIPOCTHIX BEIIECTB, OOpa30BaHHBIX yriiepomoM. Okcun
yraepona(ll), oxcun yranepona(IV), yronpHas kuciotra U €€ coigu. AKTUBUPOBAHHBIN
yroJib, aocopoyus. Pynnepenvi, epagen, yerepoonvie Hanompyodxu. IlpuMeHeHUE
IPOCTHIX BEIIECTB, 00Pa30BaHHBIX YTIEPOJIOM, H €r0 COEAUHEHUH.

Kpemunii. Haxoxnenne B npupoae, CrnocoObl MOdMydeHus, (U3NUYECKue
u xumuueckue cpoictBa. Oxcup kpemHusi(IV), kpeMHueBas KUCIOTa, CUJIMKATHI.
[IpuMeHeHne KpeMHUS U ero coequHeHnil. CTEKII0, ero Mojay4YeHHne, BUIAbI CTEKIIA.

[Tonoxxenne metaiwioB B llepuonnueckoll cHCTEME XHUMHYECKHX SJIEMEHTOB.
OcoOEHHOCTU CTPOCHHMSI ANEKTPOHHBIX 000JI0YEK aTOMOB METAIIOB. Pacnpocmpanenue
XUMUYECKUX 2NIeMEeHmMOo8-Memainod 6 3emuou kope. OOmue ¢u3nueckue CBONCTBA
MetasuioB. [Ipumenenre MetamioB B ObITYy U TexHUKE. CIUTaBbl METAJIIOB.

DJIEKTPOXUMHUUECKUN psii HaNpsKEHUM meTauioB. OO0Ime crnocoObl MOTydYeHUs
METAJUIOB: THUAPOMETAJUTYPrUs, MUPOMETAIUTYPrusi, JJIEeKTpoMeTautyprus. lloHsaTue
0 KOoppo3u# MeTaiioB. CriocoObl 3alIUThI OT KOPPO3UHU.

O6mass xapakrepuctuka wMetamwioB |A-rpynmel  Ileprogudeckoit  cuctembl
XUMHUYECKUX dJjeMeHToB. Hartpuit u kanmuii: moiydenue, GU3MUYECKUE U XUMHUYECKUE
CBOICTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTMHEHHUI.

O6mass xapakrepuctuka wmetaioB |lIA-rpynmer  [lepuogudeckoit  cucTembl
XUMHUYECKUX JIEMEHTOB. Maruuii v KanbIuil: ojlydeHue, PU3ndeckue u XUMMUIECKUe
CBOIWCTBA, MPHUMEHEHUE IPOCTHIX BEIIECTB M UX coeAuHEHHH. JKECTKOCTH BOABI U
CIIOoCcOOBI €€ yCTpaHEeHHUS.

AMOMHUHMIA: TIOMy4YeHUe, (PU3NYECKUEe U XUMUYECKHE CBOMCTBA, MPHUMEHEHHE
MIPOCTOTO BEIIECTBA U €r0 coequHeHnud. AMMOTEpHBIE CBOMCTBA OKCUIA U THAPOKCUIA
ATIOMUHHUS, TUAPOKCOKOMILICKCHI aJTFOMUAHMUSL.

OO6mass  xapakTepucThka  MeTauioB  nmoOouHbix — noxarpynmn  (B-rpymm)
[Iepronyeckoi CUCTEMBbl XUMUYECKUX JIEMEHTOB.

du3MYECKUEe M XMMHUYECKHE CBOWCTBA XpoMa MU €ro coeauHeHuil. OKCUIbl u
ruapokcuasl  xpoma(ll), xpoma(lll) u  xpoma(VI). Xpomarsl U AUXpOMATHI,
VX OKHCJIUTEIbHbIE CBOMCTBA. [loyyeHne u npuMeHeHne Xxpoma.

Pu3nyecKkne U XMMUYECKHE CBOMCTBA MapraHiia U €ro cCoequHeHun. Baxxneunmnme
coenunenus  mapranua(ll), wmapranua(IV), wmapranna(VI) wu  mapranma(VIID).
[IepmaHraHat Kajius, €ro OKMCIUTEIbHBIE CBOMCTBA.

dusnyecke M XUMHUYECKHE CBOMCTBA JKejie3a M ero coeauHeHni. OKCHUIBI,
rugapokcuasl U conu xkeneza(ll) m xeneza(Ill). IlomydyeHue u mpuMeHEHHE Keje3a
Y €r0 CILIaBOB.

Ou3nyecKkne U XUMHUYECKHE CBOWCTBA Menu U €€ coenuHeHui. llomydenue
Y IPUMEHECHUE MEJIN U €€ COCIMHEHU.

[{unk: momyudenue, GU3HMUECKUE U XUMUYECKHE CBOMCTBA. AMGBOTEpHbIE CBOMCTBA
OKCHJA Y TUJIPOKCUJA IIMHKA, TUAPOKCOKOMIUIEKCHI IIMHKA. [[pyMeHeHue IMHKa U €Tro
COCIMHEHUM.
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JKcNepuMeHTAbHbIE METOIbI M3Y4Y€eHHS BellleCTB U UX NMpPeBpalleHuil

N3yuenne oOpa3lioB HEMETAIOB, TOpeHHE cepbl, ¢ocdopa, xele3a, MarHus
B KUCJIOPOJE, U3yUeHUE KOJUIEKIINHN « MeTallIbl ¥ CIUIaBbl», B3aUMOJICUCTBUE IIETOYHBIX
U IIEJIOYHO3EMENIbHBIX  METAJUIOB €  BOAOM  (BO3MOKHO  HCIOJIb30BAaHUE
BUJIEOMATEPHUAIIOB), B3aUMOJECICTBUE LIMHKA U YKEJI€3a C PACTBOPAMHU KHUCIIOT U IIEJIOYEH,
KAUEeCTBECHHbIC PEAKIIMM HAa HEOPraHWMYECKWE AaHWOHBI, KATUOH BOJAOPOAA U KATHOHBI
METAJIJIOB, B3aUMOICCTBHUE THAPOKCUIOB AIFOMUHUS U [IUHKA C PAaCTBOPAMH KUCJIOT U
HIeJI04Ye, pellIeHue SKCIePUMEHTANBHBIX 3a1ay 1o temam «l'amorensl», «Cepa u eé
COCIIMHEHUSD», «A30T U Pocdop U UxX coenuHEeHUs», «MeTauibl TJIaBHBIX MOATPYII,
«MeTtamibl TOOOYHBIX TOATPYIID.

XuMus 1 )KU3Hb

Ponp xumum B oOecreyeHUH YCTOMYMBOIO Pa3BUTHS ueloBedecTBa. [loHsTHe
O HAay4YHBIX METOJIaX TMO3HAHUS W METOJOJIOTMU HAy4YHOro uccieioBaHus. Hayunbie
OPUHIUIBL  OpraHU3allMd XUMHUYECKOTO MPOU3BOACTBA. [IpOMBINIIIEHHBIE CIOCOOBI
MOJIYYCHHUS] BaXKHEUINUX BEIIECTB (HA MpUMEpEe IPOU3BOJCTBA aMMHaKa, CEPHOM
KHUCJIOTBI, MeTaHoya). [IpombllieHHbIE CIOCOOBI TMOJYYEHHUS METAJIOB M CIUIABOB.
XUMHUYECKOE 3arpsi3HEHHE OKPY’KaIoIIeW Cpenbl W ero mnoclenctBus. [lpobiaema
nepepabomku omxo0008 u nooouyHvlx npooykmosg. Pollb XuMHM B 00ecreYeHUu
AHEPIreTUIYCCKON 0€30MacHOCTH. [IpuHyunsl «3e1EHOU XUMUUY.

Xumus 1 310pOBbe ueaoBeKa. JIekapcTBeHHbIe cpencTBa. [IpaBumna ucnons3oBaHus
JIEKapCTBEHHBIX MpenapaToB. Poyib XUMUU B pa3BUTUN MEIUIIMHBI.

XUMHSI TIMIIMA: OCHOBHBIE KOMIIOHEHTBHI, THUIIEBbIe a00aBku. Pomnb xumuun
B 00€CIeYeHNHN MUIIEBON O€30MacCHOCTH.

Kocmernueckne u mnapdromepHble cpenactBa. bertoBas xumwus. [lpaBuna
0€30MacHOro UCTIOIH30BaHUS MPENapaToB OBITOBOM XMMHUH B TIOBCETHEBHOM JKU3HH.

XUMHUSI B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTEIbHBIE MAaTEPHAIIbI (IIEMEHT, OETOH).

XuMus B CENbCKOM X03siicTBe. OpraHnvecKue U MUHEpaIbHbIC Y00peHMUS.

CoBpeMEHHBIE KOHCTPYKLIHMOHHBIE MaTEpUAJIbl, KPACKH, CTEKJIO, KEepaMHKa.
Mamepuanwi 0ns snexkmponuxu. Hanomexnonozuu.

PacuéTHble 3a1aun

Pacuérel: Maccel BemecTBa WM 00BbEMA Ta30B MO HU3BECTHOMY KOJUYECTBY
BEIIIECTBA, MAcce MM O0OBEMY OJHOTO M3 YYACTBYIOIIUX B PEAKIMH BEIIECTB, MaCChl
(0OBEma, KOJIMYECTBA BEIIECTBA) MPOJAYKTOB PEAKIIMH, €CIU OJHO U3 BEIICCTB HUMEET
npuMecu, Macchl (00bE€Ma, KOJIMYECTBAa  BEIIECTBA)  NPOJAYKTAa  PEAKIUH,
€CIIM OJHO W3 BEIIECTB JAaHO B BHUJIE PACTBOpPA C ONPEIAECIEHHOW MacCOBOM HOJIEW
PACTBOPEHHOIO BEIIECTBA, MACCOBOM JIOJM M MOJSPHOM KOHIIEHTPAlMK BEIIECTBA
B PacTBOPE, AOJIM BBIXO/a MPOAYKTa PEAKIIUHA OT TEOPETUIECKH BO3MOKHOTO.

MexnpeaMeTHbie CBA3H
Peanuzamnus MeXnpenMEeTHBIX CBS3€H MPU WU3YUEHUU OOIIEeH M HEOPraHMYECKOU
xumun B 11 kmacce oCylIeCTBIISIETCS Yepe3 MCIOJIb30BaHUE KaK OOLIMX €CTECTBEHHO-
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HAyYHBIX TMOHATHH, TaK W TIOHSITHH, MPUHATHIX B OTJEIBHBIX MPEAMETaX €CTECTBCHHO-
HAyYHOTO ITUKIIA.

OOmue ecTecTBEHHO-HAy4YHbIC IOHSATHS: SIBJICHHE, Hay4HbIM (akT, THIOTE3a,
TEeOpHsl, 3aKOH, aHalli3, CHHTE3, KiIacCU(HUKAIMS, IEPUOAUYHOCTh, HAOIIOJICHHE,
WU3MEpPEHUE, IKCIIEPUMEHT, MOJICIIb, MOJCIINPOBAHUE.

duznka: MaTepusi, MUKPOMHP, MAKPOMUD, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, NOH,
W30TOTBI, PAJAMOAKTUBHOCTh, MOJICKYJa, YHEPTEeTUUYECKUN ypPOBEHb, BEIIECTBO, TEJO,
00BEM, arperaTHoe COCTOSHHE BEIICCTBAa, WACANBHBIA Ta3, (DU3NUCCKHUE BEIUYHHBI,
CIMHUITBI U3MEPEHMSI, CKOPOCTh, YJHEPTHS, Macca.

buonorusi: knerka, opraHusm, s3KocucteMa, Ouocdepa, MeTabOIU3M, MaKpO-
U MUKPODJIEMEHTHI, OCJIKH, JKHUPBI, YTJIEBOJbI, HYKJICHHOBBIE KHUCIOTHI, (DEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIECTB U MIOTOK YHEPTUN B IKOCHCTEMaX.

['eorpadusi: MuHEpanbl, TOPHBIC TOPOMBI, IOJIE3HBICE HCKOMAeMbIe, TOILIMBO,
pPecypchl.

TexHONOTHSA: XWMHUYECKas TPOMBIIUICHHOCTh, METAJUTyPTHs, CTPOHUTEIIbHBIE
MaTepualbl, CEJIbCKOXO3SUCTBEHHOE TPOU3BOJCTBO, TIHIIEBAas IPOMBIIUICHHOCTD,
dbapmareBTHYECKasi MPOMBIITUICHHOCTh, MPOW3BOJCTBO KOCMETHUYECKHX TIPEIapaTos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTepHajioB, OJJICKTPOHHAS IPOMBIIUICHHOCTD,
HaHOTEXHOJIOTHH.
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IINTAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBercTBUM € CHCTEMHO-AEATEIIBHOCTHBIM TOAXOAOM B  CTPYKType
JIMYHOCTHBIX PE3YJbTaTOB OCBOCHHUS MpeaAMeTa «XUMHUsH Ha YPOBHE CPEIHETO OOIIEro
o0pa30BaHUs BBIICIEHBI CIEAYIOIIME COCTABISIONIME: OCO3HAHHE OOYYAIOIIMMUCS
POCCHIMCKOM  TPaXKIAHCKOM  MACHTHYHOCTH; TOTOBHOCTH K  CaMOPAa3BUTHIO,
CaMOCTOATENILHOCTH U CaMOOIPEJCIICHUIO; HAJIUYWe MOTHUBAIMM K OOYy4YeHHUIO;
TOTOBHOCTH M CITIOCOOHOCTH O0YYaIOIINXCSl pyKOBOACTBOBATHCS IPUHATHIMU B 00IIECTBE
MpaBWJIaMH W HOPMAaMH T[OBEACHHUS; HAJIW4YAE TMPABOCO3HAHUS, SKOJIOTHYECKOU
KYJIbTYpbI; CHOCOOHOCTh CTaBUTh IIEJIM U CTPOUTD KU3HEHHBIC IIJIAHBI.

JIndyHOCTHBIE  pE3yJIbTaThl ~ OCBOCHUA  IpeaMeTra  «XHMHUSD»  OTPAXKAIOT
cOPMHPOBAHHOCTh  ONbITAa I[MO3HABATEIIbBHOW M  MPAKTUYECKOM  JIeITeIbHOCTH
oOy4Jaronuxcs B MPOIECCE peaau3alni 00pa3oBaTENbHON EATEIbHOCTH.

JInvyHOCTHBIE ~ pe3yJIbTaTbl  OCBOCHUA  IpeaMera  «XHUMUsSD»  OTPAXKAIOT
c(hOpMUPOBAHHOCTh  ONbITA TO3HABATEJILHOM M  MPAKTUYECKOH  AESATEIbHOCTH
0Oy4Jaronuxcs B MPOIECCe peau3aii 00pa3oBaTEIbHON JeATEILHOCTH, B TOM YHCIIC B
YacTH:

1) rpaskaaHCKOr0 BOCTIUTAHMS .

OCO3HAHUSI OOYYAIOIMMHUCS CBOMX KOHCTHUTYIIMOHHBIX TpaB M 0OS3aHHOCTEM,
YBAXXEHUSI K 3aKOHY U MPABOIOPAIKY;

IIPEJACTABJICHUS O COLIMAJIbHBIX HOPMAaxX U MPABUIIAX MEKIMYHOCTHBIX OTHOLICHUM
B KOJUICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPYECKOH NESITEIbHOCTH TPU CO3JAHUU YUeOHBIX
MIPOEKTOB, PEIICHUH Y4YEOHBIX M TMO3HABATEIBHBIX 33714, BBHITOJIHEHHUH XUMUYECKHUX
AKCIIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh U TPUHUMATh MOTHBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JPYTUX MPU aHAIU3E PA3IMYHBIX BUJIOB YYEOHOH JACSATEIBHOCTH;

2) IATPHOTHYECKOTO BOCITUTAHMA:

LIECHHOCTHOIO  OTHOLIEHUA K HUCTOPUYECKOMY U  HAyYHOMY  HACIIEIHIO
OT€YE€CTBCHHON XMMUM;

YBaXEHUSI K MPOLECCYy TBOpYEeCTBA B OOJACTH TEOPUUM U TPAKTUUYECKOTO
[IPUIIOKEHUS XUMUH, OCO3HAHUS TOr0, YTO JaHHBIC HAYKU €CTh PE3yJIbTaT JJIMTEIbHBIX
HAOJIOICHUM, KpPOMOTJIMBBIX 3KCHEPUMEHTAIBHBIX IMOMCKOB, IOCTOSHHOTO TpyJa
YYEHBIX U IIPAKTUKOB;

VUHTEpECAa U II03HABATEIbHBIX MOTHUBOB B IIOJYYEHHUHM U IOCICAYIOIIEM aHAJINA3e
uH(OpMAIUKU O MEPEAOBBIX TOCTHHKEHUSIX COBPEMEHHON OT€UECTBEHHON XUMUHU;

3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHUSI:
HPaBCTBEHHOT'O CO3HAHMS, THUECKOTO TTOBE/ICHNS,
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CITOCOOHOCTH OLICHHUBATb CHUTyallMH, CBA3aHHBIC C XHMHWYCCKHMHU SABJICHUAMU,
N IIPUHUMATDb OCO3HAHHBIC PCIIICHUA, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBI
N ICHHOCTH,

T'OTOBHOCTH OLICHUBATD CBOE MMOBCACHUC U ITIOCTYIIKH CBOUX TOBapI/IHIeﬁ C HOSI/IHI/Iﬁ
HPaBCTBCHHBIX U ITPABOBLIX HOPM U C y‘-IéTOM OCO3HaHUus1 HOCJIGI[CTBI/If/’I ITOCTYIIKOB;

4) ¢popmupoBaHus KYJIbTYPHI 3/10POBbSI:

MOHMMAaHHUS IEHHOCTEH 37I0pOBOT0 U Oe30macHoro o0pas3a *KU3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (U3NYECKOMY M ICUXUYECKOMY
3JI0POBbIO;

coOnrofieHus TpaBWil 0O€30MacHOro OOpalleHuss C BellecTBaMU B OBITY,
TIOBCETHEBHOM JKU3HU, B TPYJOBOI 1A TEILHOCTH;

NOHMMaHUS LIEHHOCTU MPaBWJI UHJIUBUIYaJIbHOTO U KOJUIEKTUBHOTO 0€30IacHOTO
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOIMINX 30POBBIO M KU3HU JTIO/ICH;

OCO3HaHUSl TIOCHEACTBUA U HENPUATUS BPEIHBIX MPUBBIYEK (yHOTpeOJIeHUS
AJIKOT'0JIs, HAPKOTUKOB, KYPEHHUSA);

5) TPya10BOTO BOCIIUTAHMS :

KOMMYHHKATUBHOW KOMIIETCHTHOCTH B yU4€OHO-UCCIICIOBATEIILCKOMN NEATCIIbHOCTH,
OOIIECTBEHHO MOJIC3HOM, TBOPUYSCKON U APYTUX BHJIAX JICITCIBHOCTH;

YCTAaHOBKHM Ha aKTHMBHOE yYacTHC B PCIICHUU IMPaKTUYCCKHUX 3a]ad COIHMAJIbHOMN
HAIIPaBJICHHOCTH (B paMKaX CBOETO KJIacca, IIIKOJIbI);

HMHTEpeca K MPaKTHICCKOMY H3YUYSHHIO TPO(eCcCHil pa3IndyHOro Pojia, B TOM YHCIIC
Ha OCHOBE IMPUMEHEHHS MPEAMETHBIX 3HAHUH 110 XHMHUH,

YBaXXCHUS K TPYLY, JIIOJSIM TPYyAa U PE3yJIbTaTaM TPYA0BOM ACATCIBHOCTH;

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY MHIUBUAYaIbHOW TPACKTOPHU 00Pa30BaHMS,
Oynyimield mpoecCHu M peau3alii COOCTBEHHBIX JKU3HCHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XHMHUHU, HHTEPECOB U IMOTPEOHOCTEH
00I11eCTBa;

6) IKOJIOrM4ecKOro BOCIMTAHMA:

DKOJIOTHYECKH IIeJIECOOOPa3HOr0 OTHOIICHHWS K TIPUPOJIC KaK HCTOYHHUKY
CYILIECTBOBAHMS KU3HU Ha 3EMIIE;

MMOHUMAaHUS TJIO0AJBLHOTO  XapakTepa JKOJOTHMYECKUX IpoOJieM, BIHSHUS
AKOHOMHUYECKHUX MPOIECCOB HA COCTOSHUE MTPUPOTHOMN U COLIMATBHOM CPEIbL;

OCO3HaHMSI HEOOXOAUMOCTH HCIIOJIB30BAaHUS JOCTHIKCHHA XHMHHU ISl PCIICHHS
BOIPOCOB PAMOHAIBLHOTO MPUPOAOTIOIB30BAHNS;

AKTUBHOTO HENPUATHS NEHUCTBUM, NPUHOCIIIUX BpEI OKPYXKAIOLIECH IMPUPOIHOU
cpelne, yMEHHUS TMPOTHO3MPOBATH HEOIATONMPUSATHBIE HKOJIOTHYECKUE IOCICACTBUS
MPEANTPUHUMAEMBIX JIEUCTBUN U TIPEIOTBPAIATh UX;

HAJIMYMS PA3BUTOIO HKOJIOTUYECKOIO MBIIUICHUS, 3KOJOTUYECKOU KYJIbTYPHI,
ONBITAa JEATEIBHOCTH JKOJOTMYECKOM HANpPaBICHHOCTH, YMEHHUS PYKOBOIACTBOBATHCS
UMHU B TIO3HABATEIHHON, KOMMYHUKATUBHOW M COLMAJILHON MPAKTHUKE, CIOCOOHOCTU H
YMEHUS aKTUBHO MPOTHBOCTOATH UJICOJIOTHH XeMo(hoouu;
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7) NeHHOCTH HAYYHOTO MO3HAHMSA:

MHUPOBO33PEHHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKU U
OOIIIECTBEHHO! MPAKTUKH;

MMOHUMAaHUS CIeM(DUKN XUMHUH KaK HAayKd, OCO3HAHHS €€ posid B (hOPMHUPOBAHHUH
paIMOHaIPHOTO HAyYHOTO MBINUICHUS, CO3JaHUM IIEJIOCTHOTO  TPEICTaBICHHUS
00 OKpy:KaroleM MHUpE Kak O €AMHCTBE MPUPOILI M YEIOBEKA, B TIO3HAHUU MTPUPOTHBIX
3aKOHOMEPHOCTEH U pelieHNH MPoOJIeM COXpaHEHUs TIPUPOTHOTO PAaBHOBECHS,

yOeXKIEHHOCTH B 0CO00M 3HAUMMOCTH XMUMUU JIJIsI COBPEMEHHOM IIMBHIIIN3AIIAN: B €€
TYMaHUCTHYECKOW HANpPABICHHOCTH M BAXHOW pONM B CO3MaHUA HOBOW 0asbl
MaTepUATbHOU KYJBTYPhl, B PEHICHUU TJIOOATBHBIX MPOOJIEM yCTOWYUBOTO PA3BUTHS
YeJI0BEYECTBA — CBIPHEBOM, YHEPTETHUECKOM, MUIIICBON M KOJIOTHUECKO 0€30I1acHOCTH,
B Pa3BUTHH MEAMIIMHBI, OOCCTIICUCHUH YCJIOBHM YCICITHOTO TPyJda U DKOJOTHYCCKU
KOM(OPTHOM >KU3HU KaXKOTO YjeHa OOIIeCTBa;

€CTECTBEHHO-HAYYHON TPaMOTHOCTU: MOHUMAHUS CYIIHOCTH METOJOB IO3HAHMS,
UCIIONB3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh IOTydaeMbIe
3HAHMS JUISl aHAIM3a U OOBSICHEHUS SIBJICHHM OKPYKAIOIIEr0 MUPA U TTPOUCXOSIINUX
B HEM WM3MEHEHUH, YMEHHS JellaTh 0OOCHOBAHHBIC 3aKITIOUYCHHS HAa OCHOBE HAYYHBIX
($haKTOB ¥ UMEIOIIMXCS JAHHBIX C IEJIbIO TIOTYYEHUS TOCTOBEPHBIX BHIBOJIOB,;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUUYECKUE 3HAHUS JJI PEIICHUS
po0JIeM B pEATbHBIX KU3HCHHBIX CUTYAIIHSIX;

MHTEpeca K MO3HAHUIO, UCCIIE0BATEIbCKON e TEIbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTH K HETMPEPHIBHOMY 00pa30BaHUIO B cCaMO00pa30BaHUIO,
K aKTHBHOMY TIOJIYYCHHIO HOBBIX 3HAHWUN MO XMMHHU B COOTBETCTBUU C JKU3HCHHBIMH
MOTPEOHOCTIMU;

UHTEpEca K OCOOCHHOCTSM TpyJa B paslWyHbIX cdepax NpodecCHoHATBHON
e TeTLHOCTH.

METAIIPEAMETHBIE PE3YJIbTATbBI

MeranpeaMeTHbIE PE3YJIbTaTBl OCBOCHHSI IPOTPAMMBI IO XUMHUM Ha YPOBHE
CpeaHero oo11ero o0pa3oBaHus BKIIOYAIOT:

3HAYHNMBbIE JUTSI dbopMupoBaHus MHUPOBO33pEHUS oOy4aromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHbIE) OOUIEHAYYHbIE TOHATUS, OTPAXKAIOIIUE
LEJIOCTHOCTh HAYYHOW KapTHUHBI MUPA U CHELU(PHUKY METOJIOB MIO3HAHHUS, UCTIOIb3yEMbIX
B €CTECTBEHHBIX HayKax (MaTepusi, BEIECTBO, PHEPrus, SIBJIEHUE, MPOLECC, CUCTEMA,
HAy4YHBIA (paKT, IPUHLHII, TUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOPHS, UCCIIEOBAHHE,
HaOJI0/ICHUE, U3MEPEHHUE, SKCIIEPUMEHT U JIPYTHE);

yHUBEpCajJbHble Yy4eOHble JeWcTBUS (ITO3HABATENbHBIE, KOMMYHUKATHUBHBIE,
peryisiTuBHbIE), oOecneunBaromye GopmupoBanue (GyHKIMOHATIBHON TPaMOTHOCTU U
COLIMaJIbHON KOMIETEHIIMH 00YyYaroIIUXCs;

CIIOCOOHOCTh OOYYArOIIMUXCSl HCIIOJIb30BATh OCBOEHHBIE MEXIMCUUIUIMHAPHBIE,
MHUPOBO33PEHYECKHE 3HAHUS U YHUBEpPCaJbHbIE y4eOHbIE JACHCTBUS B MO3HABATEIILHON
Y COLIMATIbHOU MPAKTHKE.
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MeranpeaMeTHbIe pe3yJIbTaThl OTPAXKAIOT OBJIAJIEHUE YHUBEPCATIbHBIMU YU4E€OHBIMU
M03HABATEILHBIMU, KOMMYHUKATUBHBIMU U PETYJISITUBHBIMU JICHCTBUSMU.

Ilo3HaBaTeibHbIE YHUBEpPCAJbHbIE Y4eOHbIC ACCTBUS
ba3oBble JJoruueckue aeicTBHA:

CaMOCTOSITENIbHO (hOPMYJIMPOBATh M aKTyaIM3UpPOBATh MPOOJIEMyY, pacCMaTpUBATh
€€ BCECTOPOHHE;

ONPEAETATh LETU JCATEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX TOCTHXKEHUSI,
COOTHOCHUTD PE3YJIbTATHI JCSITEILHOCTH C TOCTABICHHBIMH LESIMU;

KCTOJI30BaTh IMPU OCBOCHUM 3HAHHUM MTPUEMBI JIOTUYECKOTO MBIIIJIEHHUS: BBIICISTh
XapaKTepHbIE MPU3HAKU TOHATHUN M YCTaHABJIMBATH WX B3aMMOCBS3b, HCHOJI30BaTh
COOTBETCTBYIOIINE MOHATHUSA JJIs1 OOBSICHEHUS OTJICTbHBIX (PAaKTOB U SIBJICHUI;

BBIOMpATh OCHOBAHUSI U KPUTEPUM [JIs1 KJIacCU(UKAIMU BEIIECTB U XUMHYECKUX
peaKLHnii;

YCTaHABJIMBATh IPUUYUHHO-CIICJCTBEHHBIE CBSI3U MEXKIY U3yYa€MbIMU SIBIICHUSIMU;

CTPOHTH JIOTUYECKHE PacCyXJeHUs (MHIYKTHBHBIE, JCAYKTUBHBIC, IO aHAJIIOTHH),
BBISIBJISITH  3aKOHOMEPHOCTH UM IPOTHUBOPEUYMST B PACCMATPUBAEMBIX  SIBJICHHUSX,
dhopMyIHMpPOBaTh BEIBOJIBI M 3aKTFOUCHUS,

NPUMEHATh B MPOLECCE IMO3HAHMS HCHOJIB3YEMbIE B XUMHUHM CHUMBOJWYECKHE
(3HAaKOBBIE) MOJIEIIH, TPEOOPA30OBLIBATH MOJICJIbHBIC MPECTABICHUS — XUMUYECKHI 3HAK
(cuMBOJI) dSIeMeHTa, XuMuueckas G(opmysa, ypaBHCHHE XUMUUYECKOM peakiud —
MIPU PEIICHUH YYEOHBIX TTO3HABATENIBHBIX U MPAKTUYECKUX 3aa4, IPUMEHSITh Ha3BaHHbIC
MOJICJIbHBIE TPEACTABJICHUS [JI BBISIBICHUA XAPAKTEPHBIX IPU3HAKOB H3yYaE€MbIX
BEIIECTB U XUMUYECKUX PEAKLIHH.

ba3zoBble uccienoBare/ibcKkue 1eHCTBUSA:

BJIaJIETh OCHOBAMH METOJIOB HAYYHOT'O IMO3HAHUS BEIIECTB U XUMUYECKUX PEAKIIHIL;

dbopMyJIMpOBATH IEHM U 3aJ]a4d UCCIICIOBAHUS, UCIIOJIH30BATh MTOCTABICHHbIE
U CaMOCTOSATENIBHO CPOPMYJIMPOBAHHBIEC BOMPOCH! B KAYECTBE MHCTPYMEHTA MTO3HAHUS U
OCHOBBI JIsi (POPMUPOBAHUSI THUIOTE3BI MO MPOBEPKE MPABMIHBHOCTU BBICKA3bIBAEMBIX
CYXJICHUMU,

BJIQJIETh HABBIKAMU CAMOCTOSATENIBHOTO INIAHUPOBAHUS U IPOBEACHUS YUEHUUECKHUX
OKCIIEPUMEHTOB, COBEPIIICHCTBOBATh YMEHHUS HAOIIOJaTh 3a XOJIOM IIpollecca,
CaMOCTOSATENILHO TPOTHO3UPOBATh €ro pe3yJibTar, (HopMyIupoBaTh OOOOIICHHS U
BBIBOJIbI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIIECIOBAHMS, COCTaBISThH
000CHOBaHHBIN OTYET O TIPOJICTAaHHON padoTe;

MpUOOpETATh OMBIT YUEHUYECKON UCCIIeI0BATETLCKON U MTPOCKTHOM JIeATeTLHOCTH,
MPOSIBJISITH CIOCOOHOCTh U TOTOBHOCTH K CAMOCTOSITEIbHOMY TTOMCKY METOJ/IOB PEIICHUS
MPAKTUYECKUX 3a]1a4, TPUMEHEHUIO PA3JIMUYHbIX METOJ0B MO3HAHHSI.

Pa6ora ¢ undopmanmueii:
OPUEHTUPOBATLCA B PA3IUYHBIX MCTOYHHUKAX WHOOpManuu (Hay4YHO-MOIMYyJIspHAas
JUTEpATypa XUMUYECKOTO COJEp>KaHUs, CIIPaBOYHbIE mocobusi, pecypcsl HTepHETA),
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aHAJIM3UPOBAaTh MH(OPMALIUIO Pa3IMYHBIX BUAOB U (OPM IPEACTABICHUS, KPUTHUECKU
OLICHMBATh €€ TOCTOBEPHOCTh U HENMPOTHBOPEYUBOCTH;

(opMyJIMpOBATH 3aIPOCHI U IPUMEHSATH PA3IUYHBIE METOABI IIPU TIOUCKE U OTOOPE
uHbOpMaIuu, HEOOXOAUMOH JIJIs1 BHITIOJIHEHUS YUEOHBIX 3a]1a4 ONPECIEHHOTO TUTIA;

npuoOpeTaTh  ONBIT  HMCHOJB30BAaHUS  MH(POPMAIIMOHHO-KOMMYHUKATHUBHBIX
TEXHOJIOTMH U pa3INUHbIX IOUCKOBBIX CUCTEM;

CaMOCTOSITENIbHO BbIOMpaTh ONTUMAJIbHYIO (OpMY IpencTaBiIeHUs MH(POpMalUu
(cxembl, TpaduKH, JUarpaMmbl, TaOIUIIBI, PUCYHKHU U IPYTHUE);

UCIIOJIb30BaTh HAYUHBIM SI3bIK B KAau€CTBE CPEACTBA IPU pabOTE C XUMHUYECKOH
uHpopMalen: IPUMEHATh MEeXIpeIMETHbIE ((PU3NYECKUE U MATEMaTUYECKNE) 3HAKU U
CHUMBOJIBI, (hopMyIIbl, aOOpeBHATYpbl, HOMEHKIIATYPY;

MCII0JIb30BaTh 3HAKOBO-CHMBOJIMYECKHE CPEICTBA HATJIATHOCTH.

KoMMmyHUKaTHBHBIC YHUBEpPCAJIbHbIE Y4eOHbIC NCCTBUS:

3aJlaBaTh BONIPOCHI IO CYIIECTBY OOCY)KJaeMOW TEeMbl B XOJE JHaliora
W/WIM  JUCKYCCUH, BBICKAa3bIBaTh HWICH, (OPMYJIUPOBATh CBOH  IPCIIOKCHUS
OTHOCHTEJILHO BBITIOJTHEHUS PEUIOKCHHOH 3a/1a4H;

BBICTYIIATh C IIPE3CHTAllMCH pEe3yJbTaTOB II03HABATEIBHOW JICSTCIIBHOCTH,
MOJIyYEHHBIX CaMOCTOSITCIIBHO WM COBMECTHO CO CBEPCTHHKAMH TIPU BBITIOJHCHHUH
XUMHYECKOTO JSKCICPHUMEHTa, IPAKTUYCCKONH padOThl 110 HMCCICIOBAHUIO CBOMCTB
U3yYaeMbIX BEIIECTB, peaM3ali Y4eOHOTO MpOoeKTa, W (POPMYJIMpPOBATH BHIBOJIBI
10 pe3yJibTaTaM MPOBEACHHBIX HCCIICIOBAHUHA IMyTEM COTJIAaCOBAHMS IMO3UIMH B XOJIE
oOcyxkaeHuss 1 oOMeHa MHEHHSIMU.

PerynsitTuBHble YHUBEpPCAJIbHbIE Y4eOHbIE TeMCTBUS

CaMOCTOSTENIbHO IUIAHUPOBATh M OCYIIECTBISITH CBOKO  IO3HABATEIIbHYIO
JeSTENIbHOCTh, Ompenensiss e€ I[end W 3aJadd, KOHTPOJIMpOBaTh M TIO Mepe
HEO0OXOIMMOCTU KOPPEKTUPOBATH MPEIaraeMblil aITOPUTM JCHCTBUN TIPH BBHITTOJTHEHUH
y4eOHBIX M HCCIE0BATENIbCKUX 3a7ad, BbIOMpaTh HauOosiee 3(PPEeKTHBHBIA CHOCOO
UX pEIICHHWs ¢ Y4YETOM TIOJIYYCHHS HOBBIX 3HAHMH O BEIIECTBAX M XHMHYECKUX
peaKiusx;

OCYIIECTBISITh  CAaMOKOHTPOJb  JEATEILHOCTH HAa OCHOBE  CaMOaHaln3a
¥ CAaMOOIICHKH.

[IpeameTHBIC pEe3yIbTATHI OCBOCHMS MIPOTPaMMBI 1o XUMUHU
Ha YriyOJIEHHOM YpOBHE Ha YpPOBHE CpEIHErO OO0Iero oOpa30BaHUS BKIIOYAIOT
cnermuuyeckne IS y4eOHOTO MpeaMeTa «XHWMHs» HaydHbIC 3HAHUSA, YMCHUS U
CIIOCOOBI JICHCTBUI 1O OCBOCHHIO, MHTEPIPETAIIMKM U MPEOoOpPa30BaHUIO 3HAHWM, BUIBI
JESATEILHOCTH O TOJTYYEHHUI0O HOBOTO 3HAHWSA W TMPUMEHCHHIO 3HAHUN B Pa3IUYHBIX
y4eOHBIX CHUTyaIlUsX, a TaKKe B pPEAIbHBIX KU3HCHHBIX CHUTYyaIUsAX, CBSI3aHHBIX
c xuMuen. B mporpaMMe mo XMMUUM MpeaMeTHbIE PE3yIbTaThl MPEICTABIEHBI TT0 T0/1aM
U3Yy4YCHHUSI.
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INPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenMeTHble pe3yabTaThl OCBOCHUSI Kypca «OpraHuueckas XUMHUsD OTPaKaroT:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUN: O MECTE WM 3HAYEHUHM OPraHUYECKOW XUMUU
B CHCTEME ECTECTBEHHBIX HAayK U €€ poJM B OOECIECUEHHH YCTOWYMBOTO Pa3BUTHUS
YeJIOBEUECTBA B PEIICHUH MPOOJIEM HKOJIOTHYECKOM, IHEPreTUYECKON U MHILNEBOU
0e30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, CO3JaHUU HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB JHEPruU, B OOECHEYEHUU PaAlMOHAIBHOTO MPUPOAOINOIL30BaHUSA,
B (hOPMHUPOBAHUHM MUPOBO33PEHHUS U OOIIEH KyIbTYPhI YEIOBEKA, a TAK)KE SIKOJIOTUYECKU
000CHOBaHHOTO OTHOIICHHSI K CBOEMY 3JI0POBBIO ¥ IPUPOTHON CPEJIC;

BJIAJICHUE CUCTEMOUN XUMUYECKUX 3HAHUN, KOTOPAs BKIIFOYAET: OCHOBOIIOJIATAIOIIINE
HOHSATHUS — XUMHUYCCKHI JIEMEHT, aTOM, SIIPO U 3JICKTPOHHAs: 000JI0UKa aToma, S-, pP-, d-
aTOMHBIE OpOUTaIu, OCHOBHOE M BO30YXJAEHHOE COCTOSIHUSI aTOMa, THOpHUIHU3alUs
aTOMHBIX OpOUTANIEH, NOH, MOJIEKYJIa, BAJICHTHOCTD, DJIEKTPOOTPUIIATEIIbHOCTh, CTENIEHb
OKHUCJICHUSI, XUMHYECKas CBS3b, MOJIb, MOJISIPHAS. Macca, MOJISIPHBIM 00BEM, yTIIepOAHBIM
CkelieT, (PyHKIMOHAJIbHAS TPYINa, pajaukan, CTPYKTypHble (GopMmyibl (pa3BEpHYTHIE,
COKpaIll€HHbIE, CKEJCTHBbIC), HW30MEpHUsl  CTPYKTypHas W  IPOCTpPaHCTBEHHAas
(reomeTpuyeckas, onmuueckas), W30MEPbl, TOMOJIOTHYCCKUN psJl, TOMOJIOTH,
YIJIEBOJOPO/IbI, KUCIOPOJ- U a30TCOJAEPKAIIUE OPraHUYECKUE COCAUHEHHS, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COEAWUHEHUS; TEOPUHU, 3AKOHBI
(mepuonuueckuit 3axkon .M. MenpaeneeBa, Teopusi CTPOCHUSI OPTaHUYECKUX BEIIECTB
AM. DbyrtnepoBa, 3aKOH COXPAaHEHUSI MAacChl BEUIECTB, 3aKOH COXPAaHEHUsS U
MpEBpaIEHUs PHEPTUU MPU XUMHUYECKUX PEAKIIHUSX ), 3aKOHOMEPHOCTH, CUMBOJIUYECKUM
A3bIK XUMHUU, MUPOBO33PEHUYECKHE 3HAHUS, JIEXKAIME B OCHOBE TIOHUMAHHSI IPUYUHHOCTHU
U CHUCTEMHOCTHM XUMHUUYECKUX SIBJICHUH; MPEICTABICHUS O MEXaHM3MaX XWMHYECKUX
peakiui, TEPMOJIMHAMUYECKUX U KUHETUYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKAHMUS,
O B3aMMHOM BIIUSSHUM aTOMOB M TPYII aTOMOB B MoOJeKyJaxX (MHAYKTUBHBIN U
Me3oMmepHbii 3 dexth, opuentantel [ m Il poma); dakTomoruueckue cBeaCHUS
O CBOMCTBaxX, COCTaBe, IMOJY4YEHUHM U O€30MaCHOM MCIOJIb30BAHUM BaKHEHIINX
OpPraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKON NEATEIbHOCTH YeJOBEKa, OOIIHMX
HAay4YHBIX TMPUHIMIAX XUMHUYECKOrO TMPOM3BOJICTBA (HA TIpUMEpe MPOU3BOJCTBA
MeTaHoJIa, epepaboTKku HEPTH);

c(OPMHUPOBAHHOCTh YMEHHWI: BBIABISITH XapaKTePHBIC TMPU3HAKK TOHITHH,
yCTaHaBJIMBAaTh MX  B3aUMOCBSI3b, MCIOJIB30BaTh  COOTBETCTBYIOIIUE  TOHSTHS
MIPU OMUCAHUU COCTaBa, CTPOCHUS U CBOMCTB OPTaHUYECKUX COCTMHEHU;

c(hOpMHUPOBAHHOCTh YMEHHUIA:

UCIIOJb30BaTh XHUMHYECKYIO CHUMBOJIMKY [IJII COCTABJICHHUS MOJICKYJISPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJETHBIX) (HOPMYJI OpraHUYECKUX
BEIIIECTB;

COCTaBJIATh YpPaBHEHUS XHMHUYECKMX PEAKIIUA M PacKpbiBaTh HUX CYIIHOCTb:
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX PEAKIIMI MOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO
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OaslaHca 3THX peaKklHil, peakuuii HIOHHOTO OOMEHa MyTEM COCTaBIEHUS MX MOJHBIX U
COKpaILEHHBIX HOHHBIX YPABHEHHU;

U3rOTaBIIMBaTh MOJEIHA MOJIEKYJI OPraHMYECKHX BEUIECTB I WIUIIOCTPALIMU
UX XUMUYECKOTO U MPOCTPAHCTBEHHOTO CTPOCHUS;

c(OPMUPOBAHHOCTh YMEHMI: YCTAHABIMBATh MPUHAMICKHOCTh H3YUYEHHBIX
OpraHMYECKUX BEIIECTB IO WX COCTABY M CTPOCHUIO K OINpPEAeNIEHHOMY KiacCy/TpyIie
COCJIMHEHUN, dagamb UM Ha3BaHUs Mo cucreMarnyeckod Homenkiarype (IUPAC) u
npueoOums TPUBHAIBHBIE HA3BAHUS JUIsl OTACIBHBIX IPEACTABUTENICH OPraHUYECKUX
BEIIECTB  (ATWJIEH, AalEeTWICH, TOJIYOJd, TIUUEPUH, ATWICHIJIUKOIb, (EHOJI,
dbopManbaerua, ameraabAeTHA, AaleToH, MypaBbHHAs KHCIOTa, YKCyCHas KHUCIOTa,
CTEapUHOBAsl, OJICMHOBAs, NAJIbMUTHHOBAs KHCIOTHI, TJIMIUH, AJlAHWH, MaJIbTO34,
bpyKTO3a, aHWINH, IUBUHUII, U30TIPEH, XJIOPOIIPEH, CTUPOI U APYTHUE);

c(hOPMHUPOBAHHOCTh YMEHHS ONPENEIATh BUJ XUMUYECKOW CBSA3M B OPraHUYECKHUX
COEMHEHMSIX (KOBAJICHTHAs! M1 MIOHHAS CBSI3b, G- U T-CBSI3b, BOJIOPO/IHAS CBSI3b);

cOPMUPOBAHHOCTh ~ YMEHUS MPUMEHATH TIOJIOKEHUS TEOPUH  CTPOEHUs
oprannyeckux BemiectB A.M. byriepoBa s OOBsICHEHMsSI 3aBUCHMOCTH CBOWCTB
BEILIECTB OT UX COCTaBa U CTPOCHUS;

c(OpPMHUPOBAHHOCTh YMEHHUI XapaKTepU30BaTh COCTaB, CTPOCHHE, (PU3HUECKHE U
XUMUYECKHE CBOMCTBA TUIIMYHBIX IPEACTABUTENECH PA3INYHBIX KJIACCOB OPraHUYECKUX
BEILIECTB: AJKAHOB, LHMKJIOAJIKAHOB, AJKECHOB, AJIKAIWCHOB, AJKWMHOB, ApOMATHYECKHUX
YTJEBOJIOPOOB, CIHPTOB, ajbJAECTUAOB, KETOHOB, KapOOHOBBIX KHCIOT, IPOCTBHIX U
CIIOXHBIX 3(UPOB, >XKUPOB, HUTPOCOCAMHEHUH W aAMHUHOB, AMHUHOKHCIOT, OEIKOB,
yIJIE€BOAOB (MOHO-, HU- M TMOJMCAXapPHUAOB), WLUIIOCTPUPOBATh T'€HETHUYECKYIO CBS3b
MEXIy HUMHU  YPaBHEHUSIMHU COOTBETCTBYIOLIUX XUMHUYECKUX  pEaKLHu
C MCTOJb30BAHUEM CTPYKTYPHBIX (POPMYJ;

c(OpPMUPOBAHHOCTh YMEHMSI OATBEPKIaTh HA KOHKPETHBIX MPUMEpPax XapakTep
3aBUCUMOCTH PEAKI[MOHHOW CIIOCOOHOCTU OPTraHUYECKUX COECIMHEHHUHM OT KPATHOCTH U
TUIA KOBAJICHTHOM CBSA3M (G- U TM-CBA3M), B3aUMHOTO BJIMSHUS ATOMOB U TPy aTOMOB
B MOJIEKYJIAX;

c(OPMUPOBAHHOCTh YMEHHs XapaKTepU30BaTh MCTOUYHUKH YTJIEBOJOPOJAHOIO
ChIpbs (He(Thb, MPUPOJHBIN ra3, yroib), CocoObl €ro nepepaboTKH U MPAKTHUECKOE
IpUMEHEHHE IPOAYKTOB NepepabOTKU;

c(OpMUPOBAHHOCTH BJIAJACHHSI CUCTEMOW 3HAaHUHM O €CTECTBEHHO-HAYYHbIX METOaX
MO3HAHUSA — HAOJIIOJICHUH, U3MEPEHUH, MOJCIUPOBAHUU, YKCIIEPUMEHTE (pealbHOM U
MBICJICHHOM) U YMEHUS IPUMEHSATh 3TH 3HAHUS;

c(OPMUPOBAHHOCTh YMEHHSI MPHUMEHSITh OCHOBHBIE OINEpAlMU MBICIUTEIbHON
NESTEIbHOCTH — aHallu3 W CHUHTE3, CpaBHEHHE, O0000IeHue, CUCTEeMaTH3allHIo,
BBISIBJICHUE NPUYUHHO-CIICICTBEHHBIX CBA3CH — JUIsl U3YyYEHHUS CBOMCTB BEILECTB U
XAMHUYECKUX PEaKI1i;

c(OPMUPOBAHHOCTh YMEHHI: BBISBISATH B3aWMOCBS3b XUMHUYECKHUX 3HAHUU
C MOHATUAMM U MPEJCTABICHUSMHU JPYTUX €CTECTBEHHO-HAYYHBIX IPEAMETOB i OoJiee
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OCO3HAHHOI'O0 TMOHHMMAaHUs CYLIHOCTM MAaTEpUAIBHOTO €IMHCTBA MHPA, HCIOJIb30BATh
CUCTEMHBIE 3HaHUSl MO OPraHUYECKOM XUMHUH JJisi OOBSCHEHUS U MPOTHO3UPOBAHUS
SABJICHUM, UMEIOIIUX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpPMHUPOBAHHOCTh YMEHUI: MPOBOJAUTH PACUYETHI MO XUMHUYECKUM (popMysiaMm u
YPaBHEHUSAM XMMHUYECKUX PEaKIUi C MCIOJIb30BaHHMEM (PU3MYECKUX BEJIMUYMH (Macca,
00BEM Ta30B, KOJIMYECTBO BEILIECTBA), XapaKTEPHU3YIOIIUX BEUIECTBA C KOJTMUECTBEHHOU
CTOPOHBI: PAacU€Thl MO HAXOXKIECHUIO XUMHUYECKOW (hOpMYJIbl BEIIECTBA MO M3BECTHHIM
MacCOBbIM JIOJSIM XUMHUYECKHUX JJIEMEHTOB, MPOAYKTaM CrOpaHMsl, IUIOTHOCTU
ra3o00pa3HbIX BEILECTB;

c(hOPMHUPOBAHHOCTh YMEHUH: MPOTHO3UPOBATh, AHAIM3UPOBATH M OIICHUBATH
C MO3UIUI SKOJOTHUECKON 0€30MacHOCTH MOCIECTBUSL OBITOBOM U MPOU3BOACTBEHHOMN
NESATEIIbHOCTH 4YEJIOBEKa, CBS3aHHOM ¢ 1epepaboTKOM BEIIecTB, MCIOIb30BaTh
NOJIyYEHHbIE 3HAHUS JJI1 MPUHATUS TPAMOTHBIX PEHICHWH MpoOjieM B CUTyalusXx,
CBSI3aHHBIX C XUMHEH;

c(OPMUPOBAHHOCTh YMEHHI: CaMOCTOSTENbHO IUIAHUPOBaTh U MPOBOJAUTH
XUMHUYECKUN IKCMEPUMEHT (MOyYEHUE U M3YUYEHHE CBOMCTB OPraHMYECKUX BEIIECTB,
KAUECTBEHHBIC PEAKLUN YIJIEBOJOPOAOB PA3IMYHBIX KJIACCOB M KHUCIOPOICOAEPKAIINX
OpraHUYECKUX BEILIECTB, PEIICHUE HKCIEPUMEHTAIbHBIX 3a7ad MO pPaCIO3HABAHHIO
OpPraHUYeCKUX BEIIECTB) C COONIOJICHUEM TIpaBWJI O€30MacHOTrO  oOpalieHus
C BEILLECTBAMU U JJaOOPATOPHBIM 000py10BaHUEM, POPMYIUPOBATH 1I€JIb UCCIIEIOBAHMS,
NPEACTABIATh B pa3IMyHON (opme pe3ynbTaTbl 3KCHEPUMEHTA, aHAIU3UPOBATh W
OLICHMBATh UX TOCTOBEPHOCTH;

c(hOpMHUPOBAHHOCTh YMEHMUIA:

coON0/IaTh MpaBWJIa 3KOJIOTMYECKH LEIeCO00pa3HOro TMOBEAEHUS B OBITY
U TPYJIOBOHM JAESATENBHOCTH B IEJSIX COXPAaHEHHSI CBOETO 3/I0POBbs, OKpPY’Karollen
IIPUPOJHOM CPElIbl U TOCTUXKEHUS €€ YCTOUUUBOIO Pa3BUTHS,

OCO3HaBaTh ONACHOCTb TOKCHYECKOIO JIEWCTBUS HA JKHMBBIE OPIaHU3MBI
ONPEAECIEHHBIX OPTAHUYECKUX BEIIECTB, MOHUMAs cMbICH rtokazarens [1JIK;

aHAIM3UPOBaTh LEIECOO0PA3HOCTh  MPUMEHEHUS  OPraHWYECKUX  BEIECTB
B IIPOMBIIIUIEHHOCTHU U B OBITY C TOUKH 3PEHUSI COOTHOIIEHUS! PUCK-TI0JIb3a;

cOPMUPOBAHHOCTh ~ YMEHHUMN:  OCYIIECTBISTh  ICJICHAIIPABJICHHBIM  TOUCK
XUMHUYECKON HMH(OpMALMK B Pa3IMYHBIX MCTOYHMKAX (HaydyHas U y4yeOHO-Hay4dHas
JuTeparypa, CpeAcTBa maccoBoll HHPopMmauuu, WHTEpHET U Jpyrue), KpUTHYECKH
AHAIU3UPOBAMb XUMHUUECKYI0 HH(POpPMAIIO, nepepabamviéams €€ WU UCHONb308AMb
B COOTBETCTBUU C MTOCTABJICHHON YueOHOM 3a/1aueil.

11 KJIACC
[IpeameTHBIe pe3ynbTaThl OCBOCHHS Kypca «OOImas m HeopraHW4YecKas XUMHS
OTPAKAOT:
c(hOPMUPOBAHHOCTh  MPEJCTABICHUN: O MaTepUaIbHOM €IUHCTBE MHDA,
3aKOHOMEPHOCTSIX U MO3HABAEMOCTU SIBJICHUN MPUPOJbI, O MECTE W 3HAYEHUU XUMHUU
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B CCTEME ECTECTBEHHBIX HAyK M €€ pOJu B OOECHEUYeHHH YCTONYMBOTO pPAa3BUTHUA,
B PEIICHUU MpPOOJIeM HKOJOTUYECKOM, IHEPreTUYeCKOM M MHUIIEBOM 0e30MacHOCTH,
B Pa3BUTUHM MEOULMHBI, CO3[JJaHUH HOBBIX MAaTEPHAIIOB, HOBBIX MCTOYHHKOB SHEPIUH,
B o0ecre4eHUH  palMOHAIILHOTO  IMPHUPOJIONOJIb30BaHUs, B  (OPMHUPOBAHUU
MUPOBO33pEHUS U OOIIEH KyJIbTYphl YETIOBEKA, a TAKXKE IKOJIOTMUECKH 0OOOCHOBAHHOTO
OTHOILIEHHS K CBOEMY 3I0POBbIO U IIPUPOJIHON CPELIE;

BJIAZICHUE CUCTEMON XUMUYECKUX 3HAHUM, KOTOPast BKJIIOUAET: OCHOBOIMOJIAraroIIHe
MOHSTUSA — XUMUYECKUH 3JIEMEHT, aToOM, AP0 aTOMa, U30TOMbI, ANEKTPOHHAsT 000JI0UKa
aToma, S-, p-, 0-aToMHbBIC OpOMTaIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHS aToMa,
rUOpuIN3anus ATOMHBIX opOuTanei, WIOH, MOJIEKYJIA, BaJICHTHOCTb,
ANIEKTPOOTPHULIATENIBHOCTh, CTEIEHb OKUCJIEHUS, XUMHUYECKas CBA3b (KOBAJICHTHAs,
MOHHAasA, METAJUIMYeCcKas, BOJOPOJHAs), KpUCTAIJIMYECKass peImETKa, XHUMUYecKas
peakus, pacTBOP, JIEKTPOJIUTHI, HEAIEKTPOIIUTHI, MIEKTPOJIUTHIECKAS TACCOLUALIN,
CTEIIEHb JHCCOLMAIMU, BOJOPOAHBIM TIOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBUTEID,
TEIIOBOM 3(P(EeKT XUMUUECKON peaKkluu, CKOPOCTbh XUMUYECKON peaKkIMi, XUMHUYECKOEe
paBHOBECHE; TEOpPUM M 3aKOHBI (TEOpUs DIIEKTPOIUTHUYECKOM  JUCCOLIMALINH,
nepuoandeckuii 3akoH JI.1. MenneneeBa, 3aKOH COXpaHEHHUS MAacChl BEILLECTB, 3aKOH
COXPAHEHHMS U NMPEBPALLECHUS YHEPTUM NPU XUMUUYECKUX PEAKLIUSIX, 3a4KOH IOCTOSIHCTBA
COCTaBa BEILECTB, 3aKOH JICHCTBYIOIINX MAaccC), 3aKOHOMEPHOCTH, CUMBOJIMYECKUH S3BIK
XUMUH, MUPOBO33PEHUECKHE 3HAHMS, JIEXKal(Ue B OCHOBE IOHUMAHHUs IIPUYUHHOCTU U
CUCTEMHOCTH XUMHYECKUX SIBJICHUH; COBPEMEHHBIE IIPEICTABICHUS O CTPOCHHUH
BEIIECTBA HA ATOMHOM, HOHHO-MOJIEKYJSIDPHOM M HAJAMOJIEKYJIIPHOM YpPOBHSX;
IIPEACTABICHUs. O MEXaHM3MaX XHUMHWYECKMX pEaKUUH, TEPMOJAMHAMUYECKUX
U KHHETUYECKHX 3aKOHOMEPHOCTSAX HMX IPOTEKaHUs, O XHWMHYECKOM pPaBHOBECHH,
pacTBOpax M JUCHEPCHBIX cUCTeMax; (PaKTOJIOTHUECKHE CBEICHUS O CBOMCTBAX, COCTABE,
MOJIy4YeHUH W O€30MacCHOM MCMOJb30BAHUM Ba)KHEUIIUX HEOPTraHWYECKUX BEILECTB B
ObITYy M MPAKTHUYECKOW JEATEIbHOCTH YEJIOBEKa, OOUIMX Hay4YHbIX MPHUHIMIAX
XUMHUYECKOTO ITPOU3BOJICTBA;

c(OPMUPOBAHHOCTh YMEHHWI: BBIABIATH XapaKT€PHbIE MPU3HAKK TOHITHM,
ycmauaenueams UX  B3aHUMOCBA3b, UCHOb306aMb  COOTBETCTBYIOIIUE  MOHSATHUSA
IIPY ONIMCAHUH HEOPTAaHWYECKUX BELIECTB U UX IIPEBPALLCHU;

c(OPMHUPOBAHHOCTL ~ yMEHUS  HUCIOJIb30BaTh  XMMHYECKYIO CUMBOJIUKY
JUIS  cOCTaBiieHHs (OpMyd BEIIECTB W ypaBHEHUH XMMHUYECKHUX  PEaKIIMid,
cucrematrueckyro HomeHknatypy (IJUPAC) u TpuBHaibHbIe Ha3BaHUS OTIACIBHBIX
BEILIECTB;

c(OPMUPOBAHHOCTh YMEHHUSI OMPEENIATh BAJICHTHOCTh M CTEMEHb OKUCIICHUS

XUMHUYECKUX 3JIEMEHTOB B COEAMHEHUSIX, BUJl XUMUYECKOH CBSI3U (KOBaJICHTHAs!, HIOHHA,

MeTayuInYecKasi, BOJOPOAHAS ), TUIl KPUCTAIMYECKOM PEIIETKN KOHKPETHOTO BEILIECTBA;

cOPMUPOBAHHOCTh ~YMEHHUSI OOBACHATH 3aBUCHUMOCTH CBOMICTB BELIECTB

OT BUJA XUMHUYECKONM CBSI3M W THUMA KPUCTAUIMYECKOM pemETKH, OOMEHHBIN
U JIOHOPHO-aKIIETITOPHBIN MEXaHU3MbI 00pa30BaHusl KOBAJICHTHOM CBSI3H;
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c(hOpPMHUPOBAHHOCTh YMEHUM. KJIacCU(PUIIUPOBATH: HEOPraHUYECKHE BEIIECTBA
[0 WX COCTaBY, XMMHUUYECKHE PEaKIM{ IO Pa3IMYHbIM MpU3HAKaM (YUCIYy U COCTaBY
pearupyrommyx BeIIeCTB, TeIIoBoMy d(dekTy peakuuu, H3MEHEHUIO CTeleHeln
OKHCJICHHUsSI  DJIEMEHTOB, OOpaTUMOCTH, Yy4YacCTHIO Karaju3aTropa U  JpYyrue);
CaMOCTOSITETILHO 8b10Upams OCHOBAHUS W KPUTEPUHU I KIacCU(DUKAIUKM H3ydaeMbIX
BEIIECTB U XUMUYECKUX PEAKIIUN;

c(hOpPMHUPOBAHHOCTh YMEHHS PACKPBIBATh CMBICI  IEPUOJUYECKOTO  3aKOHa
J.W. MenneneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATHU3UPYIOINIYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHHUI: XapaKTepU30BaTh JICKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XHMHYECKUX DJJIEMEHTOB IEPBOrO—YETBEPTOrO IMepuonoB lleproanueckoi
cuctembl .M. MenneneeBa, UCIIONb3ysl MOHATUHS «IHEPTETUUYECKUE YPOBHUY,
«OHEPreTHYECKHe IOAYPOBHM», «S-, P-, d-aToMHBIE OpOHTAIN», «OCHOBHOE H
BO30Y)KIEHHOE DSHEPreTUYECKHE COCTOSHHS aToMa»; OOBICHATh 3aKOHOMEPHOCTH
W3MEHECHUS CBOWCTB XUMUYECKUX 3JIEMEHTOB U UX COEMHEHUH T10 TIEpUOIaM U TpyIiram
[Tepuomnueckont cucrembl .M. MenaeneeBa, BaJECHTHbIE BO3MOYKHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHUS MX AJICKTPOHHBIX 000JI0YEK;

c(hOpMHUPOBAHHOCTh YMEHHUMN. XapaKTEPU30BaTh (OMHUCHIBATH) OOIINE XMMHUUYECKHE
CBOMCTBA BEIIIECTB PA3JIMUHBIX KJIACCOB, 100MaEepIcoams CyleCTBOBAHUE TeHETHIECKON
CBSI3M  MEXIY  HEOPraHMYEeCKHMMH  BEIIECTBAMM C  IIOMOIIBIKD  YPaBHECHUU
COOTBETCTBYIOIINX XUMHUYECKUX PEAKIINN;

c(hOpMHUPOBAHHOCTH YMEHHUS paCKpbIBATh CYIIHOCTb: OKHCJIUTEIILHO-
BOCCTAaHOBHUTEJIBHBIX PEAKIIUN IMOCPEJACTBOM COCTABIICHHS AJIICKTPOHHOTO OajaHca ATHUX
peaKkIuii; peakiuii HOHHOTr0 OOMeHa IMyTEM COCTABJICHUS MX MOJHBIX M COKPAIIEHHBIX
WOHHBIX YpPaBHEHHM;, peakuuid TUAPOIU3a; PEaAKIUHd  KOMIUIEKCOOOpa3oBaHUs
(Ha MpUMeEpe THIPOKCOKOMIUICKCOB IIMHKA U aJTFIOMUHHUS ),

c(hOpMUPOBAHHOCTH YMEHUS OOBSICHATH 3aKOHOMEPHOCTH IMPOTEKAHUS XUMUYSCKUX
pEAKIMKA C YUETOM MX SHEPTETUYECKUX XAPAKTEPUCTHUK, XaPAKTEP U3MEHECHUS CKOPOCTH
XUMHYECKON pEakIMM B 3aBUCHMOCTH OT Pa3IMYHBIX (PaKTOPOB, a TaKXKe XapaKTep
CMEIIECHUS] XUMUUECKOTO PaBHOBECHS I10JT BIMSHUEM BHEITHUX BO3JCHCTBHU (IIPHUHIIUI
Jle laTense);

c(hOpPMHUPOBAHHOCTh YMEHHUSI XapaKTEPU30BATh XUMHUYECKUE PEAKIUU, JICKAIIHNE
B OCHOBE TPOMBIIIUICHHOTO TOJYYEHUSI CEPHOM KHUCJIOTHI, aMMHUaKa, O0IIUe Hay4dHbIC
MIPUHITUIIBI XUMHYECKHX MIPOU3BOJICTB; 11e71ec000pa3HOCTh MIPUMEHCHUS
HEOPTaHUYECKUX BEIIECTB B MPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS] COOTHOIIECHUS
PUCK-TIOJIB3a;

c(hOpPMHUPOBAHHOCTh BJIQJICHUSI CUCTEMOM 3HAHUW O METOJaX HAy4YHOrO TMO3HAHUS
SBJICHUW TpUpPOABl — HAONIOJEHUE, W3MEpPEHHE, MOACIUPOBAHUE, HKCIEPUMEHT
(peayIbHBIN U MBICJICHHBIH ), UCIIOIB3YEMbBIX B €CTECTBEHHBIX HAYKaX, YMEHUS IPUMEHSITh
OTU 3HAHUS TPU DKCIEPUMEHTATILHOM MCCJICJIOBAaHUU BEIIECTB U JJISI OOBICHEHUS
XAMHWYECKUX SIBJICHUM, MUMEIOLIMX MECTO B MPUPOJIC, MPAKTUYECKOW AEATEIHHOCTH
YeJI0BEKA U B MIOBCEIHEBHOM KU3HH;
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c(hOPMHUPOBAHHOCTh YMEHHSI BBIABIATH B3aWMOCBSI3b XUMHUYECKHX 3HAHUM
C OHATHUSMH U MPEJICTABICHUSIMH JIPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIJIsl OoJiee
OCO3HAHHOT'0 TOHUMAHUS MaTEPUAIBHOTO €TMHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHUS MPOBOJUTH PACUETHI: C HMCIOJB30BAHUEM ITOHATHIMA
«MaccoBas JI0J1s BEIIECTBA B PACTBOPE» U «MOJISIPHAsI KOHIICHTPAIIUS»; MAaCChl BEILIECTBA
niu 00bEMa Taza Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WM O0BEMY OJHOTO
U3 YYACTBYIOIIMX B PEAKIMH BEIIECTB; TEIUIOBOTO 3¢ (deKTa peakiuu; 3HaYeHUs
BOJIOPOJTHOTO TIOKa3aTessli pacTBOPOB KHCJIOT M IIEIOYEeH € HM3BECTHOM CTENEHBIO
JMCCOIUAINK; Macchl (00bEMa, KOTMYECTBA BEIIECTBA) MIPOAYKTa PEAKIIUH, €CIIU OTHO
M3 MCXOJHBIX BEHIECTB JAaHO B BHJIE PACTBOpPA C OMPEACIEHHOM MaCcCOBOM JOJIEH
pPacTBOPEHHOTO BEIIECTBA WJM JIaHO B HM30BITKE (MMEET MPUMECH); JOJHM BBIXOJIA
MPOJYKTa peaKIuK; OObEMHBIX OTHOIIICHHH T'a30B;

c(hOPMUPOBAHHOCTh YMEHHUH: CaMOCTOSITEIbHO IUUJIAHUPOBAaTH U MPOBOJUTH
XUMHUYECKUN SKCIEPUMEHT (MPOBEJCHUE PEaKlUii MOHHOTO OOMEHa, MOJITBEPKIICHUE
KaueCTBEHHOI'O0 COCTaBa HEOPTraHMYECKUX BEIIECTB, OINPENEICHUE Cpeabl PacTBOPOB
BEIIIECTB C IIOMOIIBI0O HHIWKATOPOB, H3YYEHHE BIUSHHUSA Pa3IUYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHUUYECKOW pPEaKIMH, PEIICHUE SKCICPUMEHTAIbHBIX 3a7a4 [0 TeMaM
«Meramsl» 1 «Hemeramnbl»y) ¢ coOmtoeHMEM MpaBuil 0€30MaCHOTO OOpalleHus
C BEIIECTBAMU U JIa0OPATOPHBIM 000pYyI0BaHUEM, (POPMYIIUPOBATH 1Eb UCCIICIOBAHUS,
npeocmaensams B Pa3audHON (popMe pe3ynbTaThl SKCHEPUMEHTA, AHAIUZUPOBAND
U OIIEHUBATh WX JIOCTOBEPHOCTb;

c(hOpPMHUPOBAHHOCTh YMEHHI: COOJIO/IaTh MpaBujia MOJb30BAHUS XUMHUYECKOU
MOCYI0H U JTaOOpaTOPHBIM 000PYyA0BaHUEM, OOPAIIICHHS C BEIIECTBAMHA B COOTBETCTBUH
C UHCTPYKITUSIMH TI0 BBIMOJHEHUIO JTA0OPATOPHBIX XUMUUYECKUX OMBITOB, SKOJOTUUYECKU
11e71ec000pa3HOTO MOBEICHUS B OBITY U TPYAOBOM AEATEILHOCTH B LIEJSAX COXPaHEHUS
CBOETO 3JI0POBbS, OKPYXkAIOIIEH MPUPOTHON CpEelbl U JOCTHAKECHUA €€ YCTOMYUBOTO
Pa3BUTHUS, 0CO3HABAMbL OMACHOCTb TOKCHMYECKOTO JICUCTBUS Ha >KUBBIE OpPTraHU3MBbI
ONPEICIIEHHBIX HEOPTAHUYECKUX BEIIECTB, MIOHUMast cMbICH rtokaszaresns 111K

c(OPMHUPOBAHHOCTh ~ YMEHHUI:  OCYIIECTBJISATH  II€JICHANIPABICHHBIM  TOWCK
XUMHUUYECKON HMHGpOpMAIMKM B Pa3IMYHBIX HCTOUYHHMKAX (Hay4yHas W y4uyeOHO-Hay4dHas
JuTepaTypa, cpeiacTtBa maccoBod uH(opmamuu, MHTEepHEeT WM Apyrue), KPpUTHUYECKH
aHaJM3UPOBaTh XUMHUYECKYI0 HH(pOpMaIuio, TMepepadaTbiBaTh €€ U HCIO0JIb30BaTh
B COOTBETCTBHUH C MOCTABJICHHOHN y4eOHOM 3aaueii.
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10 KJIACC
Haumenosaunue
No KomnuuecTBo OCHOBHBIE BUEI JIEATEIILHOCTH
pa3/iesioB U TEM [IporpammHoOe cosiepkaHue
/T 4acoB 00yJaronmxcst
y4eOHOTro IpeaMeTa
Pa3znen 1. Teopernueckue 0CHOBbI OPraHMY€eCKOH XUMHH

1.1

[IpenmeT oprannyueckon
XHUMHUU.

Teopus crpoenus
OPraHUYECKUX
COeIMHEHNH

A. M. bytnepona

6

[IpenmMer u 3HaYEHNE OPTAHUYECKOU
XUMUH, PEJICTABICHUE O MHOTOOOpa3uu
OPTaHUYECKUX COEIUHCHUH.
DIIEKTPOHHOE CTPOCHUE aTOMA yIJIepoAa:
OCHOBHOE U BO30YK/IEHHOE COCTOSTHUS.
BaneHntHble BO3MOXXHOCTH aTOMa
yriepoa. XuMHYECKas CBS3b

B OPTaHUYECKUX COCAUHECHUAX. THUIIbI
rUOpUIU3AIMK aTOMa YTIepoa.
MexaHu3Mbl 00pa30BaHUs KOBAJIEHTHOM
CBs3U (OOMEHHBIN U IOHOPHO-
aKkIenTopHbIi). TUIBI TepeKpbIBaHUS
ATOMHBIX OpOUTANICH: G- U T-CBSI3HU.
OnunapHas, ABOMHAS U TPOMHAs CBS3b.
CnocoOsI pa3pbiBa CBA3EH B MOJIEKYJIax
OopraHuyeckux BemecTB. [lonsaTue

0 cBOOOTHOM paauKale, Hykjeoduie u
anexTpoduie.

Teopus cTpoeHUs OPraHUYECKUX

PackpbiBaTh cMBICT U3y4aeMbIX
MOHATHUH (BBIJIEIATH UX XapaKTEpPHBIC
MPU3HAKN) U IPUMEHSTH 3TH MOHITHUS
IIPU OMMCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JUIS1 OOBSICHEHUS
OTJIETHHBIX (DAKTOB U SBJICHUM.
PackpbiBaTh CMBICIT MOJIOKEHUN
TEOPUU CTPOCHUS OPTraHUYECKUX
BemiectB A. M. byTtiepoBa u
IPUMEHSTh UX JIJ1s1 O0BSICHEHHUSI
3aBHCUMOCTHU CBOMCTB BEIIECTB

OT COCTaBa U CTPOCHHUS.
Hcnonbs30BaTh XUMUYECKYIO
CHMBOJIMKY JIJISI COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAILLIEHHBIX,
CKEJIETHBIX) (POPMYJT OpTaHUYECKUX
BEILIECTB.

OnpenensiTb BUAbI XUMUYECKOM
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coenuHennii A.M. bytiepoBa u ee
COBPEMEHHOE Pa3BUTUE — CTPYKTYpHAas
TEOPUS OPTaHUYECKUX COCTUHEHUMN.
3HaYeHUE TEOPUHN CTPOCHHUS
OPTaHUYECKUX COCAUHECHUN.
MonekynsipHbIE U CTPYKTYpPHbBIE
dopmybl. CTpyKTypHBIE (POPMYJIBI
pPa3JIMYHbBIX BUJIOB: pa3BEPHYTAas,
COKpAILEHHAsl, CKEJIETHAs.

N3omepus. Buasl nzomepun:
CTPYKTypHasi, IPOCTPAaHCTBEHHASI.
OnekTpoHHBIE A (DEKTHI B MOJIEKYJIax
OPraHUYECKUX COCIUHEHUMN.
NHayKTUBHBINA 1 ME30MEPHBIN 3P HEKTHI.
[Ipeacrasnenue o kiaccudukanuu
oprannuyeckux Benects. [lonsTue

o (yHKIIMOHATBHOM rpytme. ['omonorus.
I'omonornueckue psapl. Homenkiarypa
OPTaHUYECKUX COCTNHEHUN
(cucrteMaTtnueckas U TPUBHAJIbHBIC
Ha3BaHUS).

Oco0eHHOCTH 1 KITacCU(UKAITHS
OpraHUYeCKuX peakunii. OKUCIUTETBHO-
BOCCTAHOBUTEJIbHBIE PEAKIIUN

B OPTaHUYECKON XUMHUH.
JKCIEPUMEHTAIbHbIEC METOABI
HU3y4YeHHUs BellleCTB U UX MPeBPAIlleHHIA:

CBsI3U (OJIMHApPHBIC, KPaTHHIE)

B OPTaHUYECKUX COCTMHCHUSX.
XapakTepru3oBaTh POJIb U 3HAUCHUE
OpraHUYECKON XUMHUHU B PEIICHUN
po0JIeM PKOJIOTUYECKOM, MUIIIEBOM
0€30MMacHOCTH, B Pa3BUTHH
MEUITMHBI, CO3/TAaHUN HOBBIX
MaTepHayioB, B 00eCTICUeHUH
paIoHaIbHOTO
IPUPOIOTIOIH30BaAHNS,
MOJTBEPKIATh €€ CBSA3b C APYTUMU
HayKaMHU.

Ucnons3oBath Moaenu
OpTraHUYECCKUX BEIICCTB

A WJUIIOCTPpAalli UX XUMHWYCCKOI'O U

IIPOCTPAHCTBEHHOTO CTPOCHUS.
HaOmronaTh 1 ONUCHIBATH
JIEMOHCTPAITMOHHBIE OTTBITHI,
IIPOBOJIMTH U OMUCHIBATH
71a60paTOPHBIE OTBITHI
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e J/[emoHCTpanuu:

— O3HaKOMJIEHHUE C o0pa3iaMu
OpPTaHUYECKUX BEIIECTB U MaTepUaIaMH
Ha UX OCHOBE;

— OIIBITHI 110 MPEBPAIECHUIO
OpPTaHMYECKUX BEIIECTB IPU HarPEBaHUH
(ru1aBieHue, oOyIJIMBAaHUE U TOPEHHUE).

e JlabopaTOpHbIE OBITHI:

— MOJICIIMPOBAHHUE MOJICKYJT
OpPTaHMYECKUX BEIIECTB

Hroro no pazuneny

Pa3n

e 2. YriieBoaopo/abl

2.1

[IpenenbHbIE
YIJIEBOIOPOJIBI —
aJIKaHbI, IUKIIOAJIKAHbI

Aukanbl. 'oMoJIOTHUECKUM Pl aJIKaHOB,
oO1mast hpopmyiia, HOMEHKJIATypa U
u30MepHsi. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
aJIKaHOB, SP3-rMOpHAN3aLUS ATOMHBIX
opOuTanei yrieposaa, G-CBs3b.
Kongopmepor. Duznueckue cBoiCTBa
AJIKaHOB.

XUMHUYECKHUE CBOWCTBA AIKAHOB: PEAKIIUU
3aMelIeHus], U30MEepHU3alliH,
JNETUAPUPOBAHUS, IMKIU3AIUH,
NUPOJIN3a, KPEKUHTa, TOPEHHUS.
Haxoxnenue B mpupojie. CriocoObl
MOJIyYEHHUS U IPUMEHEHUE aJIKaHOB.

Bragers nzyyaeMbIMi XUMHUYECKUMHU
TTOHATHUSMU.

BrIgBisITE XapakTepHbie TPU3HAKH
TIOHATHH, YCTaHABIINBATH MX
B3aMMOCBSI3b, UCTIOIH30BATh
COOTBETCTBYIOIIHE MTOHATHSI

IIPY OITUCAHUU COCTaBa, CTPOCHUS

Y TIPEBPAIICHUN OPTaHUYECKUX
COEIMHEHUM.

Hcronp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJISI COCTaBJICHUS
MOJICKYJIIPHBIX ¥ CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOM,
CKEJIETHOI) (hopMyJT yTIIE€BOAOPOIOB.

32



denepanbHas padouas mporpamma | Xumusi. 10-11 kiaccsl (yriryOJI€HHBINA YPOBEHB)

Huknoankauel. O6mias Gpopmyna,
HOMEHKJIaTypa U U30MEPHSI.
OCc00EHHOCTH CTPOCHUS U XUMUYECKUX
CBOMCTB MaJIbIX (IIMKJIOMPOTIaH,
IIUKJIO0yTaH) U OOBIYHBIX (IIMKJIOTICHTAH,
IIAKJIOTeKCaH ) MUKJI0aTKaHoB. CiocoOb
MOJIyYESHHS ¥ IPUMEHEHHUE ITUKII0AIKAaHOB

2.2

HenpenenvHbie
YTJIEBOJOPOBI:
AJIKEHBI, aJIKaUCHBI,
AJIKAHBI

10

AJkeHbl. 'OMOJIOTHYECKUM AT aJTIKEHOB,
o61ast hpopmyiia, HOMEHKJIATYypA.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOECHHUE MOJIEKYJI AJIKEHOB,
sz-m6pnzu/13au1/m ATOMHBIX opOuTaIeit
yriiepoja, 6- v m-cBsizu. CTpyKTypHas U
reoMerpuueckas (yuc-mparc-) K30Mepusi.
DuU3n4EeCKre CBOKMCTBA aJKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIINU
MIPUCOEANHEHUSI, 3aMEILICHUS

B O-TIOJIOKEHHUE IPU IBOMHOM CBSI3H,
MOJTMMEPU3AIIMU U OKUCIICHHUS.
lIpeocmaenenue o mexanuzme peaxyuu
INEKMPOPUILHOCO NPUCOEOUHEHUS.
[IpaBuno MapkoBHuKkoBa. KauecTBeHHBIE
peakiu Ha JBOMHYIO CBS3b.

CriocoObl OSTyueHUs ¥ IPUMEHEHHE
AJIKCHOB.

Ankanuensl. Knaccudukamms
AJIIKaJUEHOB (CONPSIKEHHBIE,

VYcraHaBauBaTh NPUHAAJIC)KHOCTD
BEILIECTB K OMPEICIICHHOMY KJ1accy
YTJICBOJIOPOJIOB IO COCTABY U
CTPOCHUIO, HA3bIBATh UX

110 CUCTEMATUYECKOM HOMEHKIAType;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTAEIBHBIX MIPECTABUTEIICH
YTJIEBOJIOPOJIOB.

Onpenenste BUAbI XUMUYECKON
CBSI3U B MOJIEKYJIaX YTJIEBOJAOPOIOB
(KoBaJIECHTHAs HEMOJIIpHAs U
NOJIIpHAs, G- U T-CBSI3b).
[TonTBepkaaTh HA KOHKPETHBIX
MpUMepax XapakTep 3aBUCUMOCTH
PEaKIMOHHOMN CITIOCOOHOCTH
YIJIEBOJOPOIOB OT KPATHOCTH M THIIA
KOBAJICHTHOM CBA3M (G- U Tt~ CBSI3M),
B3aMMHOTO BJIMSIHUSI aTOMOB W TPYIII
aTOMOB B MOJIEKYJIaX; a TAKXKe

OT OCOOEHHOCTEN peanu3aiuu
Pa3IMYHBIX MEXAaHU3MOB MPOTEKAHUS
peaKIuu.

XapakTepu3oBaTh COCTaB, CTPOCHHE,
npuMeHeHue, GU3nIecKue u
XMMHUYECKHUE CBOMCTBA, BAXKHEHUIIINE
CIIOCOOBI MOJIYYEHUS YTIIEBOI0OPO/IOB,
MPUHAJJISKAIINX K Pa3TUIHBIM
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W30JIMPOBAHHBIC, KYMYIUPOBAHHBLE).
Oco06eHHOCTH AJIEKTPOHHOTO CTPOCHUS U
XUMHUYECKUX CBOMCTB COMPSIKEHHBIX
TueHoB, 1,2- u 1,4-npucoeTMHECHIE.
[Tonmumepu3zaius CONpsSKEHHBIX TUCHOB.
CnocoObl OJTy4eHHs] U IPUMEHEHHE
aJIKa/IMCHOB.

AunkvHbL. ['OMOTOTHYECKUH PSJT AIKUHOB,
obmas opmysia, HOMEHKJIATypa U
U30MEPUS. DIIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJT
AJIKUHOB, SP-THOPHAN3ALINS SJICKTPOHHBIX
opOuTasnei aroMa yriepoaa. Guzndeckue
CBOMCTBA AJIKUHOB.

XUMHUYECKHUE CBOMCTBA: pEAKIIUU
MPUCOEANHEHUS, TUMEPU3ALIUU U
TpUMepHU3aluu, OKuciieHus. KuciorHeie
CBOMCTBA AJIKHHOB, UMEIOIITUX KOHIIEBYIO
TPOWHYIO CBsI3b. KaueCTBEHHBIE peaKIuu
Ha TPOWHYIO CBS3b.

CriocoOsbI oJTy4eHus: U MPUMEHEHHE
AJIKUHOB

2.3

ApomMartnueckue
YTJIEBOJIOPO/IbI (apEHBI)

ApoMaTUYECKHE YTIE€BOAOPOIBI.
["'omonorudeckuii psig apeHoB, o01as
dbopmMyia, HOMEHKIIATypa U U30MEPHSI.
DJIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbI O€H307a.

KJIaCCaM.

BhIsSIBISITS T€HETHYECKYIO CBA3h
MEX]Ty YTJIEBOAOPOIAMH Pa3IUIHbBIX
KJIACCOB U MOATBEPKIAThH €€ HATMYUe
YPaBHEHUSIMU COOTBETCTBYIOIINX
XUMUYECKUX peaKIuit

C UCTOJIb30BAHNUEM CTPYKTYPHBIX
(dbopMyJI BEIIECTB.

XapakTepu3oBaTh HCTOYHUKH
YTJIEBOJOPOJHOIO ChIPbs (HEPTH,
IPUPOJIHBIN r'a3, yrojb), CHOCOObI UX
nepepabOTKU U MPAKTUYECKOE
IPUMEHEHHUE TOYyYaeMBbIX IIPU ITOM
IPOAYKTOB.

Hcnonb3oBath 001IEHAYYHBIE
METO/Ibl TO3HAHUS

IPU CaMOCTOSITEIIBHOM
IUTAaHWPOBAHUU, IPOBEICHUU U
OMHUCAaHUU XUMUYECKOTO
AKcrepuMeHTa (1abopaTopHbie
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CrnenoBaTh nmpaBuiiaM 06€30mMacHON
paboThI B labopaTtopuu

IIPU UCTIOJIb30BAHUU XUMUYECKOM
HocyAbl M 000PYI0OBaHUS, a TAKKe
npaBUiaM 0OpaleHUs C BEIECTBAMU
B COOTBETCTBHH C MHCTPYKLUAMU
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lIpasuno apomamuunocmu, npumepnl
ApPOMAMUYeCcKUx COeOUHeHU.
DOU3NYECKNE CBOMCTBA apEHOB.
XuMHUecKHe cBoiicTBa OCH30J1a U €ro
TOMOJIOTOB: PEAKIIMH 3aMEIICHUS

B OCH30JIbHOM KOJIBIIE U YTJIEBOJOPOTHOM
paaukaie, peakiuy MpucoeaIuHEHNUSI,
OKHCJICHHE TOMOJIOTOB O€H301a.
Peaxyuu sanexmpoghunvroco 3amewenus.
[IpencraBienue 00 OPUESHTUPYIOLIEM
JICCTBUHN 3aMECTUTEJIEH B OCH30JILHOM
KOJIBIIE HA TIPUMEPE ATKUITBHBIX
paauKaioB, KapOOKCUIIBHOM,
TUAPOKCUIILHBIN, aMHHO- U HUTPOTPYIIIL,
aTOMOB T'aJIOTCHOB.

Oco0EHHOCTH XMMHYECKUX CBOMCTB
ctupoia. Iloaumepuzarus cTuposa.
CriocoObl oSTydeHust ¥ IPUMEHEHNE
apoOMaTHYECKHUX yTJICBOJIOPOJIOB

2.4

[IpupoaHbIE HCTOYHUKHN
YIJIEBOJOPOJIOB U UX
nepepadoTka

[Tpupoausiii ra3. [lomyTHbie HedTSIHBIC
ra3el. HepTh 1 €€ mpoucxoxaeHue.
KameHHbIi yroJib ¥ TPOAYyKThI €ro
nepepadoTKu.

Crioco6bl iepepaboTku HeTH:
MEepPEroHKa, KPeKUHT (TepPMUYECKUH,
KaTaTMTUIECKUI ), pu(OPMUHT, TUPOJIN3.
[IponyxTsl nepepaboTku HEPTH,

BBITNOJIHEHMS 1a00PAaTOPHBIX OIIBITOB
Y IPAKTUYECKUX padoT

10 TIOJTYYEHUIO U U3YUEHUIO
OpPraHMYECKUX BEIIECTB.
[IpencraBisiTh pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHU COOTBETCTBYIOIINUX
peaxiuii ¥ fenaTh BEIBOJIBI HA X
OCHOBE.

[TpoBOAHUTH BEIYUCTICHHS

TUTS OTIPEJICIICHUS MOJICKYJISIPHOM
(dbopMyJIbl OPraHUYECKOTO BEIIECTBA
10 YPAaBHEHUIO XUMHUYECKOHN peakluu
¥ TI0 MaCCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOJSIIUX B €r0 COCTAB,
1o Macce (00beMy) MPOTYKTOB
CTOpaHUA.

CaMOoCTOATENBHO MJIAHUPOBATH U
OCYIIECTBIISITH CBOIO
MO3HABATEJIbHYIO ACSTEIbHOCTD;
IPUHAMATh aKTUBHOE y4acTHE

B IpyNIOBOW y4eOHOM eSITeIbHOCTH
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UX MIPUMEHEHUE B MPOMBIILJIEHHOCTH

U B OBITY.

['eneTnueckas CBsI3b MEXKIAY Pa3TUYHBIMU
KJIaCCaMH yTJIEBOAOPOJIOB

2.5

["ayoreHnpon3BoIHbIC
YTJIEBOJOPOJIOB

DJIEKTPOHHOE CTPOCHUE
rajoreHOMPOU3BOAHBIX YTIIEBOAOPOIOB.
Peakimu 3aMertieHus rajaoreHa

Ha TUJPOKCHUII, HUTPOTPYMIY,
UAHOTPYIIY, AMUHOTPYIIITY.

JlelicTBHE HA TaJIOT€HIIPOU3BOHBIE
BOJIHOTO ¥ CIIMPTOBOTO pacTBOpa
miesoun. Bzaumoaenicteue
JIIUTAJIOTCHAJIKAHOB ¢ MAarHueM U IIMHKOM.
[ToHsTHE O METAIITOOPTAHUYECKUX
coeuHeHuaX. Mcronp3oBaHue
raJIOreHIPOM3BOAHBIX B OBITY, TEXHHKE U
B CHHTE3E.

IKCNePUMEHTAIbHbIE METO/IbI
U3y4eHHUsI BellleCTB U UX MpeBPaIlleHHIA:
e JleMOHCTpauu:

— JeMOHCTpalus (PU3NIECKUX CBOMCTB
YTJIEBOJIOPOJIOB (PaCTBOPUMOCTB);

— Ka4eCTBEHHbIC PEaKINU
YIJIEBOJIOPOJIOB PA3IMYHbBIX KJIACCOB
(oOecuBeunBaHUEe OPOMHOM WIJIM HUOTHOM
BO/IbI, PACTBOpA MEpMaHraHaTa KaJus,
B3aNMOJICHCTBHE alleTUIICHA

36



denepanbHas padouas mporpamma | Xumusi. 10-11 kiaccsl (yriryOJI€HHBINA YPOBEHB)

C aMMHaYHbIM PacTBOPOM OKCHJIA
cepebpa);

— 00pa3ibl I1aCTMAacC, Kay4yKoB U
PE3HHBIL;

— xoekiuu «Hed1e» u «Yromsy;

— BuAeo(pparMeHT «Bynkanuzanus
PE3HUHBD.

e JIabopaTopHbIE OMBITHI:

— O3HaKOMJIEHHUE ¢ o0pa3uaMu
IUIaCTMAcCC, Kay4yKOB U PE3UHBI;

— MOJEIIMPOBAaHUE MOJIEKYJI
YTJIIEBOJOPOJIOB U
raJIOr€HOMPON3BOIHBIX;

— TOJIy4eHHE METaHA U U3YUYEHHE €ro
CBOMCTB;

— IOJYYCHHUC alICTHJICHA 1 U3YUYCHHC CTO

CBOWCTB.

e [IpakTueckue padboOThI:

Ne 1. Tlosmy4yenue sTuIEHA U U3yYEHHE
€ro CBOMCTB.

e PacuérHeie 3a/1aun:

— ONPENECIICHUE MOJIEKYJISIPHOU
(bopMyJIbl OPraHUYECKOro BeIecTBa

10 MAaCCOBBIM JOJIsIM aTOMOB 3JICMCHTOB,

BXOJISIIINUX B €r0 COCTAaB;
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— HaXO0XJE€HUE MOJIEKYJISIPHOI (POpMyIIBI
OPTraHUYECKOTO COETMHEHUS TI0 Macce
(00BEMY) TIPOTYKTOB CTOPAHUS;
Pacy€ThI IO YPAaBHEHUIO XUMUYECKOU
peakuuun

Hroro no pazaeny

Pa3nen 3. Kuciopoacoaep:kainiue oprannyeckue coeMHeHns

3.1 | Criupthl. DeHon 7 [IpenenbHbIE OTHOATOMHBIE CITUPTHI. PackpsIBaTh cMBICH H3y4aeMbIX
CrpoeHue MoJeky (Ha mpumepe MOHATHUH (BBIJIEIATH UX XapaKTEepPHbIC
METaHOJIa ¥ 3TaHoJa). [ 'OMONOrM4ecKkuil | MPU3HAKK) U IPUMEHSTh 3TU HOHITHS
psia, odwas popMyiia, H30Mepus, IIPY OIMCAHUU COCTABA U CTPOECHUS
HOMEHKJIaTypa U Kiaccupukanus BELLECTB, JJIs1 O0BICHEHHUS
crupToB. PU3HNYECKHUE CBOMCTBA OTZIENBHBIX (DAKTOB U SBJICHUM.
crupTtoB. BomopoaHas cBs3b. Hcnonbp30BaTh XUMUYECKYIO
XHUMHUYECKHE CBOMCTBA: PEAKLIUN CHMBOJIMKY JUUIsI COCTaBJICHUS
3aMEILEeHUs, JETUAPATalluU, OKUCIICHUS, | MOJIEKYJSIPHBIX U CTPYKTYPHBIX
B3aUMOJICMCTBUE C OPraHUYECKUMU U (pa3BEpHYTOH, COKpAIIEHHOM )
HEOPTraHMYECKUMH KHUCITOTaMHU. (bopMyI1 KHCIIOPOACOIEPKAIINX
KauecTtBeHHas peakius Ha OAHOATOMHBIE | OPTAHUYECKUX BEILIECTB.
cupThl. DU3NOJIOTUYECKOE JCUCTBUE YcraHaBIMBaTh MPUHALJIEKHOCTD
3TAHOJIA U METAHOJIa HA OPTaHU3M KHCJIOPOJIOCOAEPKAIINX
yenoBeka. CriocoObl MOTy4YeHus U OpraHUYECKUX BEILECTB
IIPUMEHEHUE OJTHOATOMHBIX CIIUPTOB. K OIPEIEIEHHOMY KJIacCy 10 COCTaBy
[TpocTteie 2¢upsl, HOMEHKIATYpa U Y CTPOCHMIO, Ha3bIBATh UX
nzomepusa. OCOOEHHOCTH PU3NYECKUX U | TIO CHCTEMaTHYEeCKO HOMEHKIIAType;
XMMHUYECKUX CBOKCTB. IIPUBOJIUTH TPUBHUAJIbHBIC HA3BAHUS
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MHOT0aTOMHBIE CIUPTHI: STHJICHTJIMKOJIb
U TinepuH. OU3NYecKue U XUMUICCKHe
CBOWCTBA: PEAKIMU 3aMEIICHUS,
B3aMMOJICCTBHE C OPraHUYECKUMHU U
HEOPTraHWYECKUMHU KUCIOTAMU,
KadeCTBCHHAS PEaKIIHs

Ha MHOTOATOMHBIC CITUPTHI.
DU3MOTOTHYECKOE JEUCTBUE

Ha opranu3M denoBeka. CrocoObl
MOJTYICHUS U IPUMCHCHHE
MHOTOAaTOMHBIX CIIUPTOB.

®enon. CTpoeHUE MOJIEKYJIBI, B3AUMHOE
BIIUSIHUE TUAPOKCOTPYIIIBI U
OeH30JbHOTO siipa. Du3nYecKue
cBoricTBa heHosa. OcoOEHHOCTH
XUMUYECKUX CBOUCTB (PpeHoa.
KadectBennsie peakiyuu Ha (HEHO.
Toxcuunocth Peromna. CriocoOb
NOJIyYeHHs ¥ IpUMEHEeHue (eHona.
denondopmaabACTHIHAS CMOJIA

3.2

KapOoHusnbsHbie
COEJIUHEHHUS:
aJIBJICTUIBI U KCTOHBI.

Kap6oHOBBIC KUCTOTHI.

CrnosxxHblie 23UpBHL.
Kupsr

16

KapOonunbHble COeTUHEHNS: aTbAeTU/IbI
Y KETOHBI. DJICKTPOHHOE CTPOEHUE
KapOOHWJIBHOM TPYIIIBI.
["'omonoruveckue psiibl albAETUI0B U
KETOHOB, 00111as popMyIia, U30Mepus

Y HOMEHKJIaTypa. Ou3ndeckue CBOMCTBA
anbAETUA0B U KETOHOB.

OT/ICJIbHBIX MPEICTaBUTENCH
KHUCJIOPOJICOJICPKAINX COCTMHEHUM.
XapakTepu3oBaTh COCTaB, CTPOCHHE,
npUMeHeHue, GU3NYECKue U
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIOCOOBI TOJTYYEHUS MPECTaBUTENCH
Pa3JIMYHBIX KJIACCOB
KHCJIOPOJICOJIEPKAIUX COSTUHEHU;
BBISIBJISITh TEHETUYECKYIO CBA3b
MEXKTy HUMU U TTOATBEPKIATh €€
HaJIMYue ypaBHEHUSIMU
COOTBETCTBYIOIIUX XUMHUYECKUX
PEAKLHM C UCTIOIb30BAHUEM
CTPYKTYPHBIX (hOPMYJI BEIIECTB.
[TonTBepknaTh HA KOHKPETHBIX
puMepax XapakTep 3aBUCUMOCTH
PEaKIIMOHHOM CITOCOOHOCTH
KHUCJIOPOJICOICPAKAIIIX
OpraHUYECKUX BEIIECTB

OT (PYHKIIMOHAJIBHBIX TPYIIIT

B COCTaBE€ UX MOJIEKYJI, B3AUMHOTO
BIIMSIHUSI @aTOMOB Y TPYIIIT aTOMOB

B MOJIEKYJIaX; a TAaK¥Ke

OT 0COOCHHOCTH peayn3aIiuu
Pa3JIMYHBIX MEXAHU3MOB MPOTEKAHUS
pEaKIuu.

OnuceiBaTh COCTaB, XUMUYECKOE
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XUMHYECKHE CBOMCTBA AJIBJACTUAOB U
KETOHOB (peaKIMu MPUCOCTUHEHU).
lIpedocmasnenue o mexanuzme peaxyuil
HYKIIeOQUIbHO20 NPUCOEOUHEHUS.
OxkwuclieHue anbJeruoB, KaueCTBEHHbIE
peakiuu anpaerugoB. Crocoosl
MOJIyYCHHS U IPUMEHEHHUE aJIbJIETUIIOB U
KETOHOB.

OZIHOOCHOBHBIE TTPEJETBHBIC
KapOOHOBBIE KUCIOTHI. OCOOEHHOCTH
CTPOEHHUS MOJIEKYJ KapOOHOBBIX KHUCIOT.
N3omepus nu Homenkiarypa. uznueckue
CBOMCTBA, BOJOPO/IHBIE CBA3U.
XUMHUYECKHUE CBOMCTBA: KUCIOTHBIE
CBOMCTBA, peaKiys dTepupuKaIHH,
pEeaKuu C y4aCTUEM YTIJIEBOJIOPOJIHOTO
paaukana.

[TonsiTHe 0 MPOM3BOHBIX KAPOOHOBBIX
KHUCJIOT: CJIOXKHBIE 3(DUPBI, aHeUOPUObL,
2a102eHAH2UOPUOBL, AMUObL, HUMPUTILL.
Oco0eHHOCTH CBOMCTB MypaBbUHOMN
KHUCJIOTHI.

MHuoroo6pa3ue kapOOHOBBIX KUCIIOT.
Oco0EeHHOCTH CBOMCTB HEMPEIETbHBIX U
apOMaTUYECKUX KapOOHOBBIX KUCJIIOT,
JTUKapOOHOBBIX KUCIIOT,
TUAPOKCUKAPOOHOBBIX KUJIOT.

CTPOCHHUE U TPUMEHEHHUE )KUPOB U
YTJICBOJIOB, XapaKTEPHU30BaTh UX
3HaYEHUE IS )KU3HEACITSTLHOCTH
OpTaHU3MOB.

Oco3HaBaTh OMAaCHOCTh BO3/ICHCTBUS
Ha JKUBBIC OPTaHU3MBI OTIPECIICHHBIX
KHUCIIOPOICOIEpKAIIUX
OpPTaHUYECKUX BEIICCTB U MOSCHSTH
Ha IpUMEpPax CoCcOObl YMEHbIIICHHUS
¥ TIPEIOTBPAIICHIS MX BPEIHOTO
BO3/ICHCTBHSI HA OPTaHU3M YEJIOBEKA.
Hcnonb3oBathk 0011I€HAYYHBIE
METO/IBI TIO3HAHUS

IIPY CaMOCTOSITETLHOM
IUTAHUPOBAHUU, TTPOBEJICHUN U
OTIMCAaHUHM XUMHUYECKOTO
sKcrepuMeHTa (J1abopaTopHbie
OTIBITHI U TIPAKTHYECKHUE PAOOTHI).
Crnenosars npaBuiiam 0e30macHOM
paboThI B TabopaTtopun

IIPYU UCTIOIB30BAHUH XUMUYECKON
TIOCY/IbI U 000PYIOBaHHUS, a TAKKE
IpaBUIaM OOpaIlleHus C BEIIECTBAMU
B COOTBETCTBUU C MHCTPYKIIHSIMHU
BBITIOJTHEHHUS JTA0OPATOPHBIX OIBITOB
U TIPAKTUIECKUX padoT

0 TIOJTYYCHUIO ¥ N3Y9ICHHUIO
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[IpencraBuTeny BHICIIMX KAPOOHOBBIX
KHUCJIOT: CT€apUHOBAs, MAJIbMUTUHOBAS,
OJICUHOBAS, IUHO1€845l, TUHONIEHOBAS.
KUCNOoThl. CocOoObI MOTyYeHUS U
MIPUMEHEHUE KapOOHOBBIX KUCIIOT.
Cnoxxnble 2¢upbl. 'omosioruueckuit ps,
ob1mast popmyiia, U3oMeEpUs U
HOMEHKJIaTypa.

Kupsi: ctpoenue, puznyeckue u
XUMUYECKUE CBOMCTBA KUPOB: TUAPOIU3
B KHCJIOM U IIEJIOYHOMN cpenax.
Oco0EeHHOCTH CBOMCTB XKUPOB,
COJICpIKAIlUX OCTATKU HETIPEICTbHBIX
KUPHBIX KUCIOT. JKUpBI B IpUpPO/IE.
MpbL14 KaK COJM BBICIIUX KapOOHOBBIX
KHCJIOT, UX Motomiee aeucteue. [lonsmue
0 CUHMEeMUYeCKUx MOIWUX CPeOCmaeax

(CMC)

3.3

VriaeBoasl

OO0mas xapakTepucTrUKa yrieBo0B.
Knaccudukanus yrieBogoB (MOHO-, T1-
U TIOJIHCaXapu/ibl).

MoHocaxapuapl: TJIF0K03a, PpyKTO3a,
pubo03a, rayaKkTo3a, 1e30KCUpruo03a.
duznueckue CBONCTBA U HAXO0XKICHHUE

B npupojie. Dorocuntes. Onmuueckas
usomepus. Konvuamo-yennas
maymomepusi Ha npumepe MoJleKyJivl

OpraHUYECKHX BEIIECTB.
[IpencraBisTe pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHUHN COOTBETCTBYIOIINX
peaKkLmii U JenaTh BbIBOJBI HAa UX
OCHOBE.

[IpoBOANUTH BEIYUCIICHHUS

JUTSI ONIPEICIIEHUS MOJIEKYJISIPHON
bopMyJIbl OPraHUYECKOTO BEIIECTBA
10 YPABHEHUIO XMMUYECKOU pEaKINK
Y TI0 MACCOBBIM JOJISIM aTOMOB
AJIEMEHTOB, BXOSIIUX B €r0 COCTaB,
a TaK)Ke Ha OIPEEIICHUE JOJIN
BBIX0/JIa POJYKTa PEaKIuu

OT TEOPETUYECKH BO3MOXKHOTO.
CamMOCTOATENBHO IUTAHUPOBATH U
OCYLIECTBIISTH CBOIO
NIO3HABATEJIbHYIO JEATEIBHOCTD;
IPUHUMATh aKTUBHOE y4acTue

B IPYIIIIOBOM y4eOHO! AESITEIbHOCTH
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2N0K03bl, npoekyuu Xeyopca, a- u -
aHomepwl 2110KO3bl.

XUMHYECKHAE CBOMCTBA TITFOKO3BI:

C YYaCTHEM CITUPTOBBIX U aJIbJACTHUIHOU
TPYIII, CIUPTOBOE U MOJIOUHOKHUCIIOE
OpOKEHUE TITFOKO3BI.

[IprmMmeHeHue TIII0KO3bI, €€ 3HAUCHHE

B )KM3HEJIEATEILHOCTH OpPTaHnu3Ma.
Jlucaxapusl: caxaposa, MaJlbT03a U
J1akTo3a. BoccTanaBimBaromme u
HEBOCCTAHABJIMBAIOIIUE JIUCAXAPUIBI.
I'maponus caxapo3bsl. HaxoxneHnue

B IIPUPOJIC U IPUMEHEHHE.
[Tonucaxapuapl: Kpaxmai, TITIMKOTEH U
nemnoio3a. CTpoeHne MakpoMOJIEKY T
Kpaxmasa, TIMKOTeHa U 1EeJITIOI03BI.
duznyueckre CBOMCTBa Kpaxmasa u
LEJUTI0I03bl. XMMUYECKHUE CBOMCTRA
KpaxMmaJia (TUIpoJin3, KadeCTBEHHAs
peakus ¢ Wogom). XuMHUYECKUe
CBOMCTBA IEJUTIOJI03bI (TUIPOJIN3,
peakius noixydeHue 3Gupon
uesuttoa03bl). [Tonsitue

00 MCKYCCTBEHHBIX BOJIOKHAX (BHUCKO3a,
alleTaTHBIN LIETIK).
IKCIepUMEHTAIbHbIE METObI
H3Yy4YeHMs BellleCTB 1 MX NMpeBpaLlleHui:
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e J/[emoHCTpanuu:
— CBOWCTBa COUPTOB: pACTBOPUMOCTh
B BOJI€, B3aUMOJICHCTBUE ATaHOJIA

C HaTpHUCM, OKHUCJIICHHUC 3TUJIOBOT'O CIIUPTA

JTUXPOMATOM KaJivs (BO3MOXKHO
MCIIOJB30BaHUE BUICOMATEPHUAIIOB);

— Ka4YEeCTBEHHbBIC PEAKIINH AJIbJICTUIOB:
C aMMHA4YHbIM PACTBOPOM OKCHJIA
cepedpa u ruapokcugom meau(Il);

— XHMHWYECKHE CBOMCTBA PacTBOpa
YKCYCHOM KUCITOTHI.

e JlaGopaTopHBbIE OMBITHI:

— peakius TIIUIEpUHA C THAPOKCUAOM
meau(11);

— OKHCJICHUE 3TUJIIOBOrO CIIUPTa

B aJIbJICTHU]] PACKAJICHHON METHOU
ITPOBOJIOKOM;

— B3aMMOJICHCTBUE PACTBOPA IITHOKO3BI
c ruapokcuaom menu(Il);

— B3aUMOJCUCTBHUE KpaxMaia ¢ HOAO0M.

e [IpakTueckue paboThI:

Ne 2. Pemenue skCciepuMEHTAIbHBIX
3ana4 o TeMe «CnupTsl U GEHOIIbIY;
Ne 3. Pemenue skciepuMeHTaIbHBIX
3anay no teMe «KapOoHOBbIE KMCIIOTHI.
Crnoxxnbie 23upb».

e PacuéTHbIe 3aJa4U;
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— ompeJereHrue MOJIEKYIISIpPHOU
(dhopMyJIbl OPraHUYECKOTO BEIIECTBA

10 MAacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIIIUX B €r0 COCTaB; MO Macce
(oO0BeMy) IPOIYKTOB CTOpaHUS;

0 KOJINYECTBY BEIIeCTBa (Macce,
00BbeMy) MPOTYKTOB PEAKUUU WU/UITU
UCXOJHBIX BELLECTB;

— pEuIeHue pacuE€THBIX 3a1a4

Ha ONPEJIEICHNE IO BBIX0/1a IPOAYKTa
peaxkuu OT TEOPETUYECKH BO3MOKHOTO

Hroro no pazueny

Pa3nen 4. A3oTcoaep:kaniue opranndeckue coeTHHeHns

4.1

AMUHBEL.
AMUHOKHUCIIOTHI. beknu

6

AMUHBI — OpraHUYeCKUe MPOU3BOIHBIC
amMmuaka. Knaccudukaims aMiuHOB:
anudaTUIeCcKue U apOMaTUYECKUE;
MIEpBUYHBIC, BTOPUYHBIE U TPETUYHBIE.
Crtpoenue moseky, odmas hopmyia,
U30Mepusi, HOMEHKJIaTypa U (puznueckue
cBoicTBa. XUMHYECKOE CBOMCTBA
anupaTUIeCKUX aMUHOB: OCHOBHBIE
CBOMCTBa, AIKWJIUPOBAHKE, PEAKIINU

C a30TUCTOM KMCJIOTOM.

Com anKuIaMMOHUSL.

AHWIMH — IPEICTaBUTE]Ib AMUHOB
apomaTtudeckoro psjaa. CTpoeHue
aHuiMHA. B3anmHoe BIMsTHUE TPYIII

PackppiBaTh CMBICIT H3yUYaeMbIX
MOHATHH (BBIICIATH UX XapaKTEePHBIC
MPU3HAKH) U IPUMEHSATH AT MOHATUS
IIPY OTTMCAHUU COCTaBa U CTPOCHUS
BEIIIECTB, JUISI OOBSICHEHUS
OTJIETHHBIX (DAKTOB U SBJICHUM.
Hcronp30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIS COCTaBJICHUS
MOJICKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEépHYTOM, COKpAIIEHHOI)
dbopmy a30TCOEPIKAIINUX
OpTraHUYECCKUX BEIICCTB.
OnpenenaTs NPUHAIICKHOCTh
A30TOCOJIEPKAIINX BEIIECTB
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aTOMOB B MOJIEKYJIC aHUJIUHA.
Oco0EHHOCTH XUMHUYECKHX CBOMCTB
aHwiMHa. KauecTBeHHbBIE peaKkuu

Ha aHWJIAH.

CnocoObI mojTy4eHue ¥ MpUMEHEHNE
anupaTUICCKUX aMUHOB ¥ aHWJIMHA

U3 HUTPOOEH307a.

AmuHOKUCIOTEL. HOMeHKIIaTypa u
nzomepus. OTaenbHbIe NPEeACTABUTEIN
0-aMHUHOKUCJIOT: TJIMIIAH, aJJAaHUH,
Genunananun, ceput, 21ymamMuHo8as
Kucioma, 1usuH, yucmeutr. Onmuyeckast
uzoMepusi AMUHOKUCTIOM.!

D- u L-amunoxuciomer.

duznyeckrue CBOMCTBA aMUHOKMCIIOT.
XHUMHMYECKHE CBOMCTBA aMMHOKHUCIOT KaK
aM(OTEpHBIX OPTAaHUICCKUX COCTMHEHUH,
peakius TMOJIUKOHJICHCAIlUH,
00pa3oBaHUE MENTUIHON CBS3H.
buonornyeckoe 3HaueHUE AMUHOKHCIIOT.
CUHTE3 NENTUIOB.

benku kak npupoHbIe MOJUMEPHI.
[TepBuyunasi, Bropu4Hasi U TpeTUIHAs
CTpYKTypa O0enKoB. XUMHUYECKHE
CBOMCTBa OCJIKOB: THIPOJIU3,
JieHaTypalus, KaueCTBEHHbIE peaKIuu
Ha OEJIKH.

K OMpEACTICHHOMY KJIACCy MO COCTaBy
U CTPOCHUIO, HA3bIBATh UX

110 CUCTEMaTUYECKON HOMEHKJIATypE;
MIPUBOJINTH TPUBHUAJIbHBIC HA3BAHUS
OTAEIbHBIX MTPEICTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
IpUMEHEHHE, (PU3UICCKHUE U
XUMHYECKHE CBOMCTBA, BaXKHEHIIINE
CITOCOOBI MOTYUYCHHS TUITHYHBIX
NpeACTAaBUTENIEH a30TCOAepIKAIIUX
COEINMHCHUH.

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHEBIEC CBOMCTBA OCIKOB;
MOSICHATH HA TpUMEpax 3HaUYCHHE
OCIIKOB ISl OpraHU3Ma YejloBeKa.
[IpoBOANTE BHIYKCIICHUS

JUJIS1 OTIPEICJICHUSI MOJICKYJISIpHOM
(GhopMyJIBI OPTaHMYECKOTO BEIIECTBA
II0 MAaCCOBEIM JIOJISIM aTOMOB
3JIEMEHTOB, BXOAIINX B €TI0 COCTAaB,
a TakXKe M0 YPaBHEHUSIM XUMHUECKUX
peaKuui.

Hcnonn3oBath 00IICHAYYHBIC
METObI TTO3HAHUS

IIPU CaMOCTOSITEITEHOM
MIJIAHUPOBAHUM, TTPOBEJICHUN U
OIHMCAaHUHU XUMHUYECKOr0O
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llonamue 06 azomcoodeparcaujux
2emepoYUKIULECKUX COCOUHEHUSIX.
Iupumuounoswvie u nypuroswvie
ocHoeaHusi. Hykneunoewvie Kuciomoi:
cocmas, cmpoenue u 6Uoa0cuecKoe
pob.

JKCNEePUMEHTAIbHbIE METO/IbI
M3YyYeHHUsl BeleCTB M UX NMpeBpalleHHil:
e J/[emoHCTpanuu:

— pacTBOpeHUE OEIKOB B BOJIE;

— JIeHaTypauus OEJIKOB IIpU HArpeBaHUH;
— IIBETHbIE peakluu OEIKOB.

e [IpakTueckue padboOThI:

Ne 4. Pemenue skcnepuMeHTAIIbHBIX
3aJ1a4 1o TeMe «A30Tcoaepxaline
OpTaHMYECKUE COCTUHEHUS;

Ne 5 Pemenue skcriepruMeHTanbHbIX
3aja4 rno teme «Pacro3HaBaHue
OpPTaHMYECKUX COCTMHECHUI.

e PacuéTHbIC 3aJaUU;

— OIIpeleJIEHUEe MOJIEKYJISIPHON
(opMyJIbI OpraHUYECKOTO BEIIECTBA

10 MacCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXO/ISIIIIMX B €r0 COCTaB; IO Macce
(0OBeMy) IPOIYKTOB CTOpaHUs;

0 KOJIMYECTBY BellecTBa (Macce,

JKcrepuMeHTa (J1abopaTopHbIe
OIIBITHI U NTPAKTUYECKHE PAaOOTHI).
CamMocTOATENBHO IIIIAHUPOBATH U
OCYILIECTBIISITH CBOIO
IIO3HABATEJIBHYIO JEATEIBHOCTD;
IPUHUMATh aKTUBHOE y4acTHe

B IpyNIOBOW y4eOHOM €SITeIbHOCTH
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00bEeMYy) MPOAYKTOB PEAKIIMHU

W/WJTA UCXOHBIX BEIIECTB;

— pelieHue pacuETHBIX 3a/1a4

Ha OMpe/IeICHNE JOIH BBIXOa MPOIYKTa
PEaKIuu OT TEOPETHUECKUA BO3ZMOYKHOTO

Hroro no pazaeny

Pasnen 5. BoicokoMoJieKy IsIpHbIE COeIUHEHUS

5.1

BricokOMONEKYIIApHBIC
COEIUHEHUS

3

OCHOBHBIE MOHATHS XUMUU
BBICOKOMOJIEKYJISIPHBIX COCTMHEHUI:
MOHOMED, NOJIMMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb MOJIUMEPU3ALUN, CPEIHSA
MOJIEKyJIsipHas Macca. OCHOBHBIE METO/IbI
CHUHTE3a BBICOKOMOJIEKYJISIPHBIX
COCIMHEHUN — MOJIMMEPU3ALNS U
NOJIMKOHeH canus. [Ipedcmasnenue

0 cmepeopezyIapHoCmu U
HAOMOJEKYIAPHOU CIMPYKIYpe
NOIUMEPOB, 3A6UCUMOCTL CBOUCTE
NOJIUMEPOE OM UX MOJIEKYAAPHOSO0 U
HAOMOJLEKYIAPHO20 CIPOEHUSL.
[Tomumepubie Matepuansl. [1Inactmaccer
(MOJIMATUIICH, TTOJIUITPOIIUIICH,
MOJIMBUHWIIXJIOPU]T, IOJIUCTUPOJI,
MOJIMMETUIIMETAKPHIIAT, TIOJIMKApOOHATHI,
noMATHWIICHTEpedTanaT). Y THIN3aius U
nepepaboTKa IIacTHKA.

DJ1acTOMEpBI: HaTypAJIbHBIM,

Bianets n3yyaeMbIMU XUMUYECKUMU
MOHSATUSIMU: PACKPBIBATH CMBICT
M3Y4aeMbIX TTOHATHI ¥ IPUMCHSITh
9TH TIOHATHS TIPH ONMMCAHUU COCTaBa
U CTPOCHUS BBICOKOMOJIEKYJIIPHBIX
OPTraHUYECKHX BEIIECTB,

JU1s1 OOBSICHEHUS OT/ICJIbHBIX (haKTOB
U SIBJICHUU.

Hcnonb30BaTh XUMUUECKYIO
CHUMBOJIUKY JIJISI COCTABJICHUS
CTPYKTYPHBIX (hOPMYJI BEIIECTB
(MOHOMEPOB U MOJIUMEPOB) U
YPaBHEHUU PEAKIIMHU TTOJIUMEPU3ALUN
Y TTOJIMKOHICHCAITUH.

OnuceiBaTh COCTaB, CTPOCHUE,
OCHOBHbIEC CBOMCTBA U TPUMEHEHHUE
Kay4yKoB, HauboJee
pacnpocTpaHEHHBIX BUJIOB IJIACTMACC
1 BOJIOKOH.

Hcnonn3oBath 001IEHAYIHBIE
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CUHTETUYECKHUE KayuyKu (OyTaaueHOBBIMH,
XJIOPOIIPEHOBBIM, U30MPEHOBLIN) U
CUJIMKOHBI. Pe3nna.

BonokHa: HaTypanbHbI€ (IIEPCTh, LIETK),
UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE BOJIOKHA
(KampoH U JlaBCaH).

Ilonumepuvl cneyuanvHo2o Ha3HA4YeHUs
(meghnon, kesnap, 31eKmponposoosujue
noaumepsl, buopasziazaemvle noJUMepbl).
JKCIIePUMEHTAJIbHbIC METOAbI
U3y4YeHHUsI BellleCTB U UX MPeBPAIleHHIA:
e J/[emoHCTpanuu:

— O3HaKOMJIEHUE ¢ o0pa3uaMu
MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMAacC, Kay4yKoB.

o [IpakTueckue paboOTHI:

Ne 8. Pemenme skcnepruMeHTaIbHBIX
3amay no teMe «Pacrno3HaBanue
MJIaCTMACC U BOJIOKOH»

METOJIbI TIO3HAHWS
IIPH CAMOCTOSATEITLHOM
TUTAHWPOBAHUH, TIPOBEICHUH U
OTIMCAaHUHN XUMHUYECKOTO
JKCIepUMeHTa (J1a0opaTopHbIC
OTIBITHI U TIPAKTUYECKHUE PAOOTHI)

Hroro no pazneny

OBIIEE KOJIMYECTBO
YACOB IIO I[TIPOI PAMME
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11 KJIACC
Haumenosanue
Ne KomnnuectBo OCHOBHBIE BUIBI IEATEILHOCTH
pa3/iesioB U TEM [IporpammHoOe coaepkanue
/T JacoB 00yJaronmxcst

y4eOHOro npeaMera

Pa3n

ea 1. TeopeTuueckue ocH

OBbI XUMHUH

1.1

CrpoeHnue aroma.
[Tepnoauueckuii 3aK0H
u [lepnonnueckas
CUCTEMA XUMHUYECKHUX
AJIEMEHTOB

J.1. MenneneeBa

6

Atom. CocTaB aTOMHBIX SIEP.
XUMHUYECKUM 31eMeHT. M30TombI.
Kopnyckynapno-eonnogoti oyanusm,
0BOUCMBEHHAS NPUPOOA INEKMPOHA.
CtpoeHue 3JeKTPOHHBIX 000JI0UEK
aTOMOB, K8AHMOBbIE YUCIIA.
DHEpPreTUYecKrue ypoBHU U MOAYPOBHH.
Atomuble opouTtanu. Knaccuduxanus
XUMHYECKHX 3JIEMEHTOB (S-, p-, d-, f-
a7eMeHThl). Pacmipenenenue 3JeKTpOHOB
110 ATOMHBIM OPOUTAJISIM;, NPUHYUN
MUHUMYMA IHepeuu, npunyun Ilaynu,
npasuio XyHoa. INEKTPOHHBIE
KoH(puryparuu aroMoB 31eMeHToB [ — IV
NIEPUOJI0B B OCHOBHOM U BO30YKJIEHHOM
COCTOSIHUH, DJICKTPOHHBIE KOH(DUTYpAITUH
HMOHOB.

Tlonusmue 06 3Hepeuu uonuzayuu,
SHepauU cpooCcmea K J1eKMpoHy.
DJIEKTPOOTPHUIIATEILHOCTD.
[Tepnoanueckuii 3axoH u [lepuoanueckas

PackpbIBaTh CMBICH U3y4YaeMbIX
MOHSATUM (BBIJCTSATD UX XapaKTEPHbIC
MPU3HAKN) U IPUMEHSTh 3TU MOHITHUS
IIPU OMUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJIs1 O0BICHEHHUS
OTJIETBHBIX (DAKTOB U SBJICHHM.
PackpbIBaTh CMBICT IEPUOTUIECKOTO
3akoHa [[. 1. MenaeneeBa u
JEMOHCTPUPOBATH €T0
CHUCTEMaTU3HUPYIOIIYIO,
O0OBSACHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKITUU.
XapakTepu3oBaTh AIEKTPOHHOE
CTPOEHHUE aTOMOB (B OCHOBHOM H
BO30Y>KJIEHHOM COCTOSTHWUN) U HIOHOB
XUMHYECKUX 3J1IeMeHTOB 1 — 4
MEPUOJIOB U UX BAJICHTHBIC
BO3MOKHOCTH, UCTIOJIB3YSI IIOHSTHS
S-, p-, d-2IeKTpOHHBIE OpOUTAIIH,
SHEPreTUYECKUE YPOBHH.

OOBACHATH 3aKOHOMEPHOCTH
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CHUCTEMa XMMHYECKUX JIEMEHTOB

JI.1. MengeneeBa. CBS3b
[Teprnoanueckoro 3aKoHa u
[Teproauyeckoil CHCTEMbI XUMUYECKHUX
AJIEMEHTOB C COBPEMEHHOM TEOPUEN
CTPOECHUS aTOMOB. 3aKOHOMEPHOCTH
M3MEHEHHS CBOMCTB XUMUYECKUX
AJIEMEHTOB U 00pa3yeMbIX UMHU MPOCTHIX
Y CJIOKHBIX BEILIECTB MO rpynmnam u
MeproiaM. 3HaAYEHHUE NEPUOIUYECKOTO
3akoHa [[.1. Menneneena.
JKCIIEPUMEHTAIbHbIC METOAbI
HU3y4YeHHUsI BellleCTB U UX NMpeBPAIleHHIA:
e J/[emoHCTpanuu:

— Buabl Tabmu «Ilepuoguyeckas
CHUCTEMa XMMHYECKUX JIEMEHTOB

.. MenpaeneeBa»

W3MEHCHHUS CBOMCTB XUMHUYCCKUX
AJIEMEHTOB U UX COCJIMHCHUMN

10 TIEpUOJIaM U TpyIirnam
[lepnoandeckoi CUCTEMBI

. . MenneneeBa

1.2

CrtpoeHue BeniecTna.
MHoroo6pa3zue
BEILIECTB

XuMu4deckast CBsI3b. BHIbI XUMHUYECKON
CBSI3U: KOBAJICHTHAs, HOHHAS,
MeTajundeckas. MexaHu3mbl
00pa3oBaHUs KOBAJICHTHOM CBSI3U:
O0OMEHHBIN U TOHOPHO-AKIIETITOPHBIN.
DHeprus v JyuHa cBsizu. [lonspHoCTb,
HaIPABJICHHOCTh U HACBIIIAEMOCTD
KOBAJICHTHOU CBs3U. KpaTHbIe CBs3H.
BopopoaHas cBa3b. MeXMONEKYJIIAPHBIE
B3aUMOJICCTBHUSI.

PackpsIBaTh cMBICHT H3y4aeMbIX

NOHATUH (BBIIEIATh UX XapaKTEpPHbIC
NPU3HAKHN) U IPUMEHATD 3T ITOHATHS

IIPY OTNTMCAHWUU COCTaBa M CTPOCHUS
BEILECTB, IIS1 OOBSICHEHUS
OT/ICJIbHBIX (DAKTOB U SIBIICHHIA.
OnpenenaTb BUIbI XUMUYICCKOMN
CBsI3U (KOBAJICHTHOM, MOHHOM,
METaNINYeCKON, BOJTOPOTHOM)

B COCIMHEHUSX, THII
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BaneHTHOCTh ¥ BaJ€HTHBIE BO3MOXXHOCTHU
aToOMOB. [ ubpuouzayusi amomHvix
opoumanneti. CBs3b dJIEKTPOHHOM
CTPYKTYPbI MOJIEKYJI C UX
r€OMETPUYECKUM CTPOCHUEM

(Ha mpuMepe COeAMHEHUI 2JIEMEHTOB
BTOPOTO MIEPUOJIA).

[IpencraBieHne 0 KOMIIEKCHBIX
coeaquHeHux. CocTaB KOMILIEKCHOTO
MOHA: KOMIUIEKCOOOpa30BaTEIb,
muranabl. KoopauHaimoHHOE Yucio.
HomenknaTypa KOMIIIEKCHBIX
COEAMHEHUN. 3HAYEHUE KOMILIEKCHBIX
coenuHeHuu. [lonstue

0 KOOPAMHAILIMOHHON XUMUH.
BemectBa MOJIEKYJISIPHOTO U
HEMOJIEKYJISIPHOTO CTPOEHUS.

TuIbl KPUCTAIITNYECKUX PELIETOK
(CTpYKTyp) U CBOMCTBA BEIECTB.
[ToHsiTHE O AUCTIEPCHBIX CUCTEMAX.
Uctunnsie pactBopsl. [Ipencrasnenue
0 KOJUIOUJHBIX pacTBopax. CrocoOsl
BBIPAKEHUS KOHIIEHTPAIIMU PACTBOPOB:
MaccoBasi 10J11 BEUIECTBA B PACTBOPE,
MoJIsIpHasl KOHLIeHTpanus. HaceleHHbie
Y HEHACBHILIEHHBIE PACTBOPBI,
pacTBOpuUMOCTh. Kpucrtamioruaparsl.

KPUCTALIMYECKOU PEIIETKH
KOHKPETHOTO BEIIECTRA.

OOBACHATH MEXaHU3M 00pa30BaHUS
KOBQJICHTHOM CBs3U (OOMEHHBIN 1
JIOHOPHO-AKIENTOPHBIH).
OrnpenenaTb BAJIGHTHOCTh U CTETICHb
OKHUCJICHUSI XUMUYECKUX DJIEMEHTOB
B COCMHECHUAX PA3IMYHOTO COCTABA.
OOBACHATH 3aBUCUMOCTH CBOMCTB
BEIIECTB OT BUa XUMHUECKOU CBSI3U
Y TUIIA KPUCTAIINYECKOU PEIIETKH.
[TpoBOIUTH BEIYMCIICHHUSI

C UCTIOJIb30BAHUEM TMOHATHSI
«MaccoBasi J10JIs BEIeCTBa

B pacTBOpPE»
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Knaccudukanus 1 HomeHKIaTypa
HEOPraHMYE€CKUX BELIECTB.
JKCIepUMEHTAIbHbIE METO/bI
U3y4YCHUSI BelleCTB U UX MPeBpPaLlleHH:
e J/[eMOHCTpaLMu:

— MOJIEJIM KPUCTAUIMYECKUX PEIIETOK.

e PacuéTHbIe 3a1a4Un:

— C HCIIOJb30BaHUEM MOHATHHU
«MaccoBas J10J11 paCTBOPEHHOTO
BEIIIECTBA», «MOJISIPHAS] KOHLICHTALIHS

1.3

XUMHYECKHUE pEAKIUU

15

Knaccudukanus XUMHYECKUX peaklui
B HEOPTaHWYECKOW U OPTAHUYECKOU
XUMUH. 3aKOH COXPaHEHHUS MacChl
BELIECTB; 3aKOH COXPAHEHUS U
peBpAILEHUs SHEPTUU ITPU XUMUYECKHUX
peakimsx. TeraoBbie 3QPEKThI
XUMHUYECKUX PEaKIUH.
TepMoxuMuyeckne ypaBHEHHUS.
CKOpOCTh XMUMHYECKOW pEaKIMH, €€
3aBHCHUMOCTB OT Pa3JIMYHBIX (PaKTOPOB.
['oMoreHHbI€ U TeTePOreHHbIE PEAKIIH.
Karanus un katanus3aTopsl.

OO6patumble U HeOOpaTUMBbIE PEAKIIMH.
Xumnueckoe paBHoBecue. Koncranrta
XUMHUYECKOTO paBHOBeCHUS. DaKTOpHI,
BJIUSIOIINE HA ITOJI0KEHNE XUMUYECKOTO
paBHOBECHS: TEMIIEPATypa, JaBJICHHE

PackpbIBaTh CMBICH U3y4YaeMbIX
NOHATUHN (BBIIEISTh UX XapaKTEPHBIE
NIPU3HAKHW) U IPUMEHSTH STH MOHATHS
IIPY OIIMCAaHUH COCTaBa U CTPOEHUS
BEIIIECTB, JUISI OOBSICHEHUS
OTJENbHBIX (DAKTOB U SIBICHUU.
KnaccuduimupoBarb XuMuyeckue
PEeaKIMHU [0 Pa3IMYHbIM TPU3HAKAM
(4nciy M COCTaBy pearupyrommx
BEIIECTB, TEIJIOBOMY 3P deKTy
peaKkiyu, N3MEHEHUIO CTEIICHEN
OKHUCJIEHUS DJIEMEHTOB,
00paTUMOCTH, Y4aCTHUIO
KaTanu3aTopa u T.I1.);
CaMOCTOSITEIILHO BHIOUPATH
OCHOBaHUS U KPUTEPHUH

IUI KJTAaCCU(UKALMU XUMUYECKUX
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Y KOHIICHTPAIIUU BEIECTB, YYaCTBYIOIIUX
B peakuuu. [Ipunnun Jle [Hlatense.
DNEKTPOIUTUYECKAS TUCCOIUAIIA.
CuiibHBIE U CIIa0bIe 3JIEKTPOJIUTHI.
Crenenb nuccouuanuu. Monnoe
npouzgeodenue 600vl. Cpena BOJTHBIX
pacTBOPOB: KUCIIOTHAsI, HEUTPAJIbHAS,
niesnouHas. BogopoaHsiil mokas3aTeinb
(pH) pactBopa. I'maposms coei.
Peakuuu noHHOTO OOMEHA.
OKUCIUTEIBbHO-BOCCTAHOBUTEIIBHbBIC
peakuu. CTeneHb OKUCICHUS.
OkucauTenb 1 BOCCTAHOBUTEII.
[Ipouecce! okucieHus u
BOCCTaHOBIICHUS. BaxkHenue
OKHCJIUTENIM U BOCCTAHOBUTEIU. MeTo
AJIEKTPOHHOTO 0anaHca. DJIEKTPOJINU3
pPacTBOPOB U PacIlJIaBOB BEIIECTB.
IKCIEePUMEHTAJIbHbIE METObI
U3YyUYE€HHUS BelleCTB U UX
NpeBpaLlleHUI:

e JleMOHCTpaIuu:

— pazyioKEHUE NEPOKCUA BOAOPOAA
B IIPUCYTCTBUM KaTajnu3aTopa.

e JlaGopaTopHbIE OMBITHI:

— MPOBEAECHUE PEAKLIUI HOHHOTO
oOMeHa;

peaKuuil.

OOBACHATH 3aKOHOMEPHOCTH
MPOTEKAHMS] XUMUYECKHUX PEAKIIHIA

C YYETOM HUX DHEPreTUYECKUX
XapaKTEPUCTHK, XapaKTEP U3MEHEHUS
CKOpPOCTH XMMHUYECKOUN pEeaKIuu

B 3aBUCHUMOCTH OT Pa3IUYHBIX
(bakTOpoB, a TAaKXKe XapaKTep
CMEUIEHUSI XUMUYECKOTO PABHOBECHS
MO/ BAUSIHUEM BHEIIHUX
BO3JICUCTBUM (MPUHIIUIT

Jle lllaTenwe).

PackppiBaTh CynHOCTS:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKImii MOCPEACTBOM COCTABIICHUS
AJIEKTPOHHOTO 0ajaHca ATUX
peakiuii; peakiiuii HOHHOTO OOMeHa
IIyTEM COCTABJICHHS UX MMOJHBIX U
COKpaIIEHHBIX HOHHBIX YPaBHECHUIA;
peaKUMM TUAPOIIN3a, PEAKLIHI
KOMITJIEKCOOOpa30BaHUS

(Ha mpUMeEpe THIPOKCOKOMILIEKCOB
IIMHKA U aJTIOMUHUA).

[TIpoBOIUTH U ONUCHIBATH
XMMHUYECKUN IKCIIEPUMEHT:
onpeereHUe CPebl BOJIHBIX
pPacTBOPOB BELIECTB; IPOBEICHUE
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— OIlpenesieHHe Cpeibl paCTBOPOB
BEIIIECTB C MMOMOIIBIO0 YHUBEPCATHHOTO
WHIUKATOPA.

o [IpakTuueckue paboTHI:

Ne 1. Bnusinue pa3nuuHbix (akTopoB

Ha CKOPOCTh XUMUYECKOHN PEaKITnu;

Ne 2. Bnusinue pa3inudsbix pakTopoB

Ha TIOJIOKEHUE XUMUYECKOTO PaBHOBECHS;
Ne 3. Xumuyeckue peakiivu B pacTBOpax
AIIEKTPOJIUTOB.

e PacuéTHbIe 3a1a4Un:

— pacuéThl MacChl BEIIECTBA

WK 00beMa I'a30B MO U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MacCe

WK 00bEMY OJIHOTO U3 YY4aCTBYIOIINX

B PEAKIIMU BEIECTB;

— BBIYKCIIEHHE MAaCcCOBOH 10U U
MOJISIPHOM KOHIICHTpAIIMX BEIIECTBA

B PacTBOPE;

— BBIYHCIIEHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA
pEeaKIMK, €CJIU OJTHO U3 BEIIECTB JJaHO

B BUJIC PACTBOPA C OMPECICHHON
MAacCCOBOM JI0JIEW paCTBOPEHHOTO
BEIIECTBA

peakiuii HOHHOTO OOMEHA; N3yUCHHE
BIUSTHUS PA3TUIHBIX (aKTOPOB

Ha CKOPOCTh PEAKIUH U MOJO0KEHUE
XUMHUYECKOTO PABHOBECHSI.
CrnenoBaTh rpaBuiiaM MOJIb30BAHUS
XMMHUYECKOUN MTOCY0N U
71a060paTOPHBIM 000PYIOBAaHUEM.
[IpencraBisaTs pe3ynbTaThl
XUMHUYECKOTO KCIIEPUMEHTA

B (hopme 3amnucu ypaBHEHU N
COOTBETCTBYIOIIMX PEAKIUI

U JIeJIaTh BBIBOJIBI HA HX OCHOBE.
[IpoBOUTH BHIUKCIICHHUS:

C UCTOJb30BAHUEM MOHATHS
«MaccoBas J10J1s BEIIeCTBa

B pacTBOpE», a TAKXKE M0 YPaBHEHUSAM
XUMHUYECKUX PEAKIUi, B TOM YHUCIIE
TEPMOXMMUYECKUE PACUETHI

Hroro no pazneny
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Pasznen 2. Heoprannyeckasi Xumus

2.1 | Hemeraiuiel

20

[TonoxxeHne HEMETAIIIIOB

B [leproandeckoil cucteMe XMMHUYECKUX
anemeHToB J[.M1. MenpeneeBa u
O0COOCHHOCTH CTPOSHHUS X aTOMOB.
®uU3MYECKHUE CBOMCTBA HEMETAIIOB.
AJIOTpOIUSI HEMETAIOB (Ha TpUMeEpe
KHCJIOpO/a, cephl, pocdopa u yriepoaa).
Bonopon. Ilonydyenue, ¢pusnyeckue u
XHMHUYECKUE CBOMCTBA (peakiuu

C M€TaJUIaMU U HEMETAJIJIAMH,
BOCCTaHOBJICHHE OKCHIOB 1 COJIeH).
I'mppuael. TorMBHbBIE 3JIEMEHTHI.
I'anorensl. Haxoxaenue B npupoje,
CIIOCOOBI MOTyUYeHUs: (PU3NIECKUE U
XAMHUYECKHE CBOMCTBA.
I'anorenoBogopoasl. BaxHeiimme
KHUCJIOPOJICOJIEPIKAIINE COETUHEHUS
rajioreHoB. JlaboparopHbie u
IPOMBIIUICHHBIE CITIOCOOBI MOTYYeHUS
rajoreHoB. [I[pruMeHeHne TaJIoreHOB U UX
COCIMHCHUU.

Kucnopon, o3o0H. JJaboparopHbie u
ITPOMBIIIVICHHBIE CTTOCOOBI MOTYUYEHUS
Kucaoposia. PU3NUECKUE U XUMUUYECKHE
CBOICTBA KHCJIOPOAA U 030HA; UX
npuMeHeHue. OKCUAbl U NEPOKCHU/IBI.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIIEIATh UX XapaKTEepPHbIC
MPU3HAKK) U IPUMEHSTH 3T MOHATUS
IIpU OMUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, JJIs1 00BICHEHHUS
OT/ICJIbHBIX (DAKTOB U SIBIICHUIA.
OOBACHATH 001IME 3aKOHOMEPHOCTH
B UBMEHEHHUH CBOMCTB HEMETAILJIOB U
UX COCIMHEHUM C yYETOM CTPOCHUS
UX aTOMOB U TIOJIOKEHUSI

B [lepronnueckou cucreme
XUMUYECKHUX DJIEMEHTOB

1. 1. Menpeneena.
XapakTepu3oBaTh (ONMKUCHIBATH)
o01Iue XMMHUYECKUE CBOMCTRA
HEMETAJJIOB, UX BaXKHEHIIINX
COCMHEHUM, TOATBEPHKIAsl ATO
ONMCaHUE TPUMEPAMHU YPABHEHUI
COOTBETCTBYIOIIUX XUMHYECKUX
peaKuui.

CocTaBasTh ypaBHEHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakIuii U peakifii HFOHHOro oOMeHa
U PacKpbIBATh UX CYITHOCTh

C MMOMOIIBIO ANEKTPOHHOTO OajlaHca
Y NOHHBIX YPABHEHUM.
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Cepa. HaxoxzaeHue B mpupoze, crnocoObl
moTydeHus1, GU3NIECKUE U XUMHUICCKHE
cBorictBa. CepoBOIOPOI, CYIb(UIBIL.
Oxcunpl cepbi(IV) u (V). Cepaucras u
CepHasi KUCJIOTHI ¥ MX COJIH.
Oco0eHHOCTH CBOMCTB CEPHOM KHCIIOTHI.
[Tpumenenue cepsl U €€ COeTMHEHUH.
A3zot. Haxoxaenue B nmpupo/ie, cCriocoobl
MoTydeHus1, GU3NICCKUE U XUMHICCKHEC
cBoricTBa. AMMHAK, HUTPUAbL. OKCHIBI
a30Ta. A30TUCTas U a30THAs KUCJIOTHI
ux conu. OcoOEHHOCTH CBOMCTB a30THOM
KucIoThl. [IpumMeHenue azoTa u ero
COCTMHEHUI. A30THBIE yI0OpEHHUS.
®docdop. HaxoxneHnue B npupoe,
CIOCOOBI MOTyUYeHus, GU3NIECKUE U
XxumMudeckue cBorctra. Pochuabl u
dochun. Oxcunsl pocdopa,
optodocdopHas KUCIIOTa U €€ COJIH.
Memadhocghopnas u nupoghocghopnas
Kuciomol, pocghopucmas u
gocghoprnosamucmasn kuciomeol.
[Tpumenenue docdopa u ero
coenunennii. ®ochopHbie ya00peHHUS.
Yraepoa. Haxoxienue B mpupose,
CIIOCOOBI MOTy4YeHus, (GPU3UIECKUE U
XUMUYECKre CBOMCTBA. OKCUIBI

XapakTepu3oBaTh BIUSHUEC
HEMETAJIJIOB U UX COCMHECHUI

Ha KUBBIE OPTAaHU3MBI; ONUCHIBATH
MPUMEHEHHE B PA3IUYHBIX 00J1aCTsIX
MPAKTUYECKOMN JAeSTEIbHOCTH
YyeJI0BeKa.

[ToaTrBepxaaTh CylIECTBOBAHUE
FEHETUYECKOM CBSI3U MEXKIY
HEOPTaHUYECKUMHU BEIIECTBAMU

C IOMOIIBIO YPAaBHEHUI
COOTBETCTBYIOIIUX XUMHUUYECKUX
peaKuuii.

[IpoBoaUTH peakuu,
MOATBEPKIAIOIINE KAYECTBEHHBIN
COCTaB BEIIECTB; pACIO3HABATH
ONBITHBIM ITYTEM aHUOHBI,
MPUCYTCTBYIOIINE B BOJHBIX
pacTBOpax.

HaOmronate ¥ onuchHIBAThH
JIEMOHCTPAIMOHHBIN YKCIIEPUMEHT;
CaMOCTOSITEJIbHO IUIAHUPOBATb,
MPOBOJIUTH U OTIMCHIBATH
XUMUYECKUN IKCTIEPUMEHT
(J1abopaTopHBIE OTBITHI U
npakTuYeckue paboThl);
NPEACTABISATh PE3YyJIbTAThI
XUMHUYECKOT0 SKCIIEPUMEHTA
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yraepoaa(Il) u (IV), yronbHas kuciaora u
ee conu. [Ipumenenue yriepoaa u ero
COCIMHEHU.

Kpemuuii. HaxoxaeHnue B npupoje,
CIOCOOBI MOTyUYeHus1, GU3NIECKUE U
XUMu4eckue cBorcTra. Okcua
kpeMuusa(IV), kpemMHHEBasE KHCIIOTA,
cunukatel. [[puMeHeHne KpeMHHSI B €T0
coeauHeHuid. CTEKIIO, €ro MoJIy4YeHHE,
BU/JIBI CTEKOJL.

IKCNepuMeHTATbHbIE METOAbI
H3y4YeHHs BellleCTB U MX NMpeBpalieHuii:
e J/lemoHCTpanuu:

— 00pa3ibl HEMETAJJIOB,;

— TopeHue cepsl, pocdopa, xkemnesa,
MarHusi B KUCIOPOJIE.

e JlaGopaTopHBbIE OIBITHI:

— Ka4eCTBEHHBIC PEAKITUU

Ha HEOPTaHMYECKUE MOHBI M KATHOH
BOJOPOJIA;

— TIOJIy4eHHE U cOOMpaHue Ta30B.

e [IpakTueckue pabOThI:

Ne 4. Pemenue skcnepuMEHTAIbHBIX
3ama4 1o TeMe «I amoreHsy;

Ne 5. Penienue s3xcriepuMeHTaIbHbIX
3amau o TeMe «Cepa u ee COeTUHECHUSD.

B (popMe 3aIrncu ypaBHEHUH
COOTBETCTBYIOIIMX PEAKIUHI U JI€TaTh
BBIBO/IbI HA X OCHOBE.

CrienoBathb MpaBUIaM MOJIb30BaHUS
XAMHUYECKOU TTOCYIONU U
J1a60paTOPHBIM 000PYI0BAaHUEM.
[IpoBOOUTH BEIYMCHEHUS

10 YPaBHEHUSAM XUMHUYECKUX
peaKuuii.

CamoCTOSITENBHO INIAHUPOBATH U
OCYILIECTBJIATH CBOXO
MO03HABATEJIbHYIO JEATEIbHOCTD;
PUHUMATh AKTUBHOE Y4aCTHE

B IPyNIOBOW y4eOHOH eI TeIbHOCTU
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Ne 6. Pemienne skciepuMEHTATBHBIX
3aj1a4 1o TeMe «A30T u hocdop u ux
COCTUHEHUS.

e PacuérHble 3anaun:

— BBIYKCIICHHE MAcChl BEIIECTBA

UM 00bEMA Ta30B MO U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MACCE WIIH
00BEMY OJTHOTO U3 yYaCTBYIOIIUX

B PEaKIIMH BEILIECTB;

— BBIYHMCJICHHUE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB
pEaKIuu, eCiIu OJHO U3 BEIIECTB UMEET
IPUMECH;

— BBIYHMCJICHHUE MacChl (00beMa,
KOJINYECTBA BEILLIECTBA) IPOAYKTa
peaxiuu, eciiy OJHO U3 BEIIECTB JaHO
B BUJIC PACTBOpPA C OMPEACICHHON
MAaCCOBOM JIOJIEN PACTBOPEHHOIO
BEIIIECTBA;

— BBIYUCIICHHE BbIX0/1a TIPOAYKTA
peaKkiuu OT TEOPETUYECKH BO3MOKHOTO

2.2

MeTaiel

15

[Tonoxxenne metauioB B [lepuoauueckont
CHUCTEME XHUMHYECKUX DJICMEHTOB.
OC0OEHHOCTH CTPOEHUS DIIEKTPOHHBIX
000JI04€K aTOMOB METAJIJIOB.
Pacnpocmpanenue xumuyeckux
91eMEeHMOB-MEeMALI08 8 3eMHOU Kope.

PaCKpBIBaTB CMBICJI U3y4aCMBIX

MOHATUN (BBIIETSATH UX XapaKTEPHbIE
MPU3HAKU) U IPUMEHSTh 3T MOHITHUS

IIPH OMMCAHUU COCTaBa M CTPOCHHMS
HEOPTaHWYCCKUX BEIICCTB,
JU1s1 OOBSCHEHUS OTACIBHBIX (DAKTOB
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OO6uue pusnyeckre CBOMCTBA METAIIOB.
[IpumeHeHne METaIIIOB B OBITY, IPUPOJIE
1 TexHuke. CruiaBbl METAIOB.
DNEKTPOXUMHUUECKHUH sl HANPsHKEHU
MeTtasuioB. O0mMe cnocoObl MOITyYEHUS
METaJJIOB: TUAPOMETAILTYPrus,
MMPOMETAJUTY PT U, JIEKTPOMETAILUTY PTHSL.
[ToHsaTHE O KOPPO3UU METAILIOB.
CriocoOsl 3a1UThl OT KOPPO3HHU.

OO6m1as xapakTepUCTHKA METAILIIOB

| A-rpynnsl [lepuoguaeckoil cucteMbl
XUMHYECKUX 3JIeMeHTOB. HaTpuii n
KaJIMi: MoJtydyeHue, Gpu3nieckue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE
IPOCTBIX BEIIECTB U UX COCTMHEHUM.
OO6m1as xapakTepucTUKa METAIIJIOB

Il A-rpynmst [Teproanueckoii CUCTEMBI
XMMHUYECKUX 3JIEMEHTOB. Maruuii u
KaJIbLU: TTOTyYeHue, PU3nIecKue u
XUMUYECKUE CBOMCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCTMHEHUH.
JKecTKOCTh BOJEI U CLIOCOOEI €€
YCTpPaHEHHUS.

AJIFOMUHUN: TTIOJTydeHUE, PU3NIECKUE U
XUMUYECKHE CBOMCTBA, MPUMEHEHUE
IPOCTOTO BEUIECTBA U €r0 COSUHEHUH.
AMdoTepHbie CBOWCTBA OKCHJIA U

Y SIBJICHUU.

OOBACHATH 001LIME 3aKOHOMEPHOCTH
B U3MEHEHUH CBOMCTB 3JIEMEHTOB —
METAJIJIOB U KX COCAMHEHUN C yUETOM
CTPOCHUS UX AaTOMOB H MOJIOKEHUS
B [lepuoanueckon cucreme
XUMUYECKUX DJIEMEHTOB

. . Menaeneena.
XapakTepu3oBaTh (ONMKUCHIBATH)
001111Me XUMHYECKHUE CBOMCTBA
METAJJIOB, X BaXKHEHUIINX
COCMHEHUMN, TOATBEPKIAsl ATO
ONMCaHNE TPUMEPAMU YPABHEHUI
COOTBETCTBYIOIIUX XUMUYECKHUX
peakiuii; NpUMEHEHNE METAJLJIOB

B Pa3JIMYHBIX 00JIACTAX
MPAKTUYECKOMN JeSTETbHOCTH
YeJI0BEKa, a TAKXKE UCIOJIb30BAHUE
WX JIJIS CO3/IaHUsI COBPEMEHHBIX
MaTepUagoB U TEXHOJIOTUH.
OmnuchIBaTh CIIOCOOBI 3aIUTHI
METAJJIOB OT KOPPO3HUHU.
PackpsIBaTh CyLIHOCTD
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peakuii MOCPEICTBOM COCTABIICHUS
3JIEKTPOHHOTO 0ajaHca ATUX
peaKIuu.
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TUIPOKCUJIA ATIOMUHUS,
TUIPOKCOKOMILICKCHI AJTFOMUHHSL.
OO0mas xapaKTepruCcTUKa METAJIJIOB
mo0ouyHbIX oarpymni (b-rpyrir)
[Teproan4ecKoil CUCTEMbI XUMHYECKUX
3JIEMEHTOB.

DOU3NYECKHE U XMMHUYECKHE CBOMCTBA
Xpoma u €ro coequHeHuid. OKCUIbl U
ruapokcuabl xpoma(Il), (1) u (V).
XpoMatbl U TUXPOMATHI, KX
OKHCIIUTENIbHBIE CBOKCTBA. [lomyuenue u
MIPUMEHEHHE XpoMa.

DU3NYECKUE U XMMUYECKHUE CBOMCTBA
Maprasiia u ero coequHeHuii. OCHOBHBIE
coenunenus maprauua (I1), (IV), (V) u
(VII). [TlepmaHranaT Kajims, €ro
OKHMCJIUTEJIbHBIC CBOMCTBA.

DOU3NYECKNE U XUMHUYECKHE CBOMCTBA
’Kese3a M ero coequHeHu. OKCUIbI,
rugpokcuabl u cou xenesa(ll) u (11).
[Tonydenue v MpUMEHEHUE KETE3a U €T0
CILJIABOB.

Menp: nonydyenue, GundeckKue u
XHMHYECKHE CBOMCTBA, MPUMEHEHHUE
MIPOCTOT0 BEIIECTBA U €r0 COCIMHEHUI.
[unk: monydenue, GU3NYECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE

[IpoBoauTh peakiumy,
NOATBEPKIAIOIINE XAPAKTEPHBIE
CBOMCTBA N3y4YaeMbIX BEILECTB,
pacno3HaBaTh OMBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOIINE

B BOJHBIX PACTBOpAX.

[IpoBONTH U ONUCHIBATH
XUMUYECKUI IKCIIEPUMEHT
(JtabopaTOpHBIE OTBITHI U
MpPaKTUYECKUE PadOThI);
IIPECTABIATH PE3YIbTaThI
XUMUYECKOTO KCIIEPUMEHTA

B (popMe 3anucH ypaBHEHHM
COOTBETCTBYIOIIMX PEAKIUHN U JI€TaTh
BBIBOJIBI HA X OCHOBE.

CrnenoBaTh npaBujiaM MOJIb30BAHUS
XUMHAYECKOMN TIOCYI0N 1
1a00paTOPHBIM 000PYJOBAHUEM.
[IpoBOAUTH BEIYUCIICHHUS

10 YPaBHEHUSIM XUMUYECKUX
peaKuui.

CamocTosTENBHO IUTAHUPOBATH U
OCYLIECTBIISITH CBOIO
NO3HABATEIIbHYIO JEATEIBHOCTD;
IPUHUMATh aKTUBHOE y4acTue

B IPYIIIIOBOM y4eOHO! AESITEIbHOCTH
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MPOCTOTO BELIECTBA U €T0 COCTMHEHU.
AMdoTepHbIC CBOWCTBA OKCHIA U
TUAPOKCUA [IMHKA, TUAPOKCOKOMILIIEKCHI
[UHKA.

JKCIEPUMEHTAIbHbIC METOABI
HU3yYeHHUs BELeCTB U UX NPeBPalllCHHIA:
e J/[emoHCTpanuu:

— KOJUIEKIUS «MeTasuibl ¥ CIIaBby;

— B3aUMO/JICHCTBUE HIEJIOYHBIX U
IEJI0YHO3EMETBHBIX METAIJIOB C BOJIOM
(BO3MOXKHO HCIIOJIb30BaHHUE
BUJIEOMATEPHUAIIOB).

e JIlaGopaTOpHbIE OMBITHI:

— B3aMMOJEHCTBHE MIECIOYHBIX U
IEJI0YHO3EMETBHBIX METAJIJIOB C BOJIOMN
(BO3MOKHO UCIIOJIb30BAHUE
BUJICOMATEPUAIIOB);

— B3aUMOJICUCTBUE TUJIPOKCHUIOB
QTIOMHUHUS U IMHKA C PacCTBOpaMU
KHCJIOT U IISJIOYCH;

— KA4eCTBEHHbBIC PEAKI[UU HA KATUOHBI
METaJIJIOB.

o [IpakTrueckue pabOTHI:

Ne 7. Penienue 3KkcriepuMeHTaIbHbIX
3a/1a4 1o TeMe «MeTauibl TlIaBHbIX
HOATPYII»;
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Ne 8. Pemienne skcrniepuMeHTaIbHbIX
3a7a4 1Mo TeMe « MeTasibl MOOOYHBIX
MOATPYIID.

e PacyéTHbIe 3a1a4u:

— BBIYMCJIEHHE MacChl (00BbeMa,
KOJIMYECTBA BEIIECTBA) MPOyKTa
PEaKLMH, €CIIU OJHO U3 BEIIECTB JJAHO
B BUJIC PACTBOpPA C ONPEAECIECHHON
MAacCCOBOM JI0JI€ paCTBOPEHHOTO
BEILIECTBA, UM UMEET MPUMECH;

— BBIYMCJIEHHE MacChl (00beMa,
KOJINYECTBA BEMIECTBA) MPOYKTa
PEAKILMH, €CIIU OJHO U3 BEIIECTB JJAHO
B BUJIC PACTBOpPA C ONPEACICHHON
MAaCCOBOM JI0JI€ paCTBOPEHHOTO
BEIIECTBA;

— BBIYUCIICHUE BBIXOJA MPOIYKTa
PEAKLMHU OT TEOPETUYECKU BO3MOKHOTO

Hroro no pazaeny

Pa3zgen 3. XuMus u ’KU3Hb

3.1

MeTtoabl HO3HAHUS
B XUMUHU.
XUMUSA U )KU3Hb

Ponp xumun B obecnieueHuun
YCTOWYHUBOTO PA3BUTHS YEJIOBEYECTBA.
[TonsiTHe 0 HAYYHBIX METOAAX MO3HAHUSA

U MCTOJ0JIOTMHU HAYYHOI'O HCCJICTOBAHUS.

HaqubIe IIPUHOUIIBI OpraHu3aluu
XUMHUUYCCKOI'0O IIpONU3BOJACTBA.
HpOMBIIHJIeHHLIe CITOCOOBI IMOJIY4YCHMU A

PackprIBaTh poJib XUMUU B PEIICHUN
OYHEPTETUYECKHX, CHIPhEBBIX U
AKOJIOTUYECKUX TIPOOIIEM
YeJI0BEUECTBA, ONUCHIBATH OCHOBHBIE
HAIPaBJICHUS Pa3BUTHS XUMUIECKOMN
HAyK{ U TEXHOJIOTHH.

[TpumensITh paBuIa 6€30MacHOTO
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BaYKHEHIIINX BEILIECTB (Ha MpuMepe
IIPOU3BOJICTBA aMMHAKA, CEPHOMN
KHUCIIOTBI, MeTaHoJa). [IpoMblliieHHbIE
CIOCOOBI MOJTYYEHHUsI METAJUIOB U
CIIaBOB. XMMHUYECKOE 3arpsI3HCHHE
OKpY>KaroIlel CPEbl U €ro MOCIEACTBHUS.
lIpobnema nepepabomku omxo008 u
no60YHBIX NPOOYKMo8. Poib Xxumun

B 00€CIEUEHUH SHEPTEeTUYECKON
6e3onacHocTH. [Ipunyunst «3eneHotl
XUMUUY.

XuMUS U 3J0pPOBbE YEIOBEKA.
JlekapctBenHble cpenctna. [IpaBuia
WCIIOJIb30BaHUs JIEKAPCTBEHHBIX
npenapaToB. Poib XUMUU B pa3BUTUU
METULIUHBI.

Xumust muid. OCHOBHBIE KOMIIOHEHTBI
numy. [Tumessie no6aBku. Poib xumun
B 00ECIeUeHNUH! MUIIEBON 0€30MaCHOCTH.
Kocmernueckue u mapdromepHbie
cpeacrtsa. beiroBas xumus. [Ipasuia
0€30I1aCHOT0 UCTIOB30BaHUS MTPENapaToB
OBITOBOI XUMHH B TIOBCETHCBHOM KU3HH.
XUMHs B CTPOUTEINLCTBE. BaxkHenme
CTpPOUTENIbHBIE MaTepHabl (IIEMEHT,
oeToH). [Ipon3BOACTBO CTPOUTEIIBHBIX
MaTepUalioB.

oOpallleHHsI C BELIECTBAMU,
UCIIOJIb3YEMbIMH B IIOBCETHEBHOM
KU3HU; a TaKKe MpaBuia
0€301acHOro MOBEICHUS B LIEIIAX
cOepekeHus 310pOBbs U
OKPYKaroUIeh IPUPOTHOUN CPEIBIL;
MOHUMATh OMMACHOCTh BO3JICUCTBUS
Ha >KMBBIEC OPraHU3MbI OMPEAECIECHHBIX
BEIIECTB, cMbIch rmokazartesns [TJ1K,
HOSICHATH HA IPUMEPAX CIOCOOBI
YMEHBIICHUS U IPEAOTBPALLICHUS UX
BPEHOTO BO3JCHCTBUS.
AHaAIU3UPOBATh U KPUTUUECKH
OIIEHUBATh UH(POPMAIIUIO, CBSI3AHHYIO
C XMMHUYECKUMU MPOLECCAMU U UX
BIIMSIHUEM Ha COCTOSTHUE
OKPYKaroueu Cpespl.

Hcnonb30BaTh MOTyYECHHbBIE 3HAHUS U
npencTaBiieHus o chepax
NEATEIbHOCTH, CBSI3AHHBIX C HAYKOM
Y COBPEMEHHBIMH TEXHOJIOTHSIMU,
KaK OCHOBY JIJIsl OpUCHTAIIUU

B BBIOOpE CBOEH Oyy1ieit
npodeccuoHanbHOMN NeATeTbHOCTH.
Hcnonbs30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS JIJIs1 OOBSICHEHHUSI
Y TIPOTHO3UPOBAHUS SBJICHUH,
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XUMHS B CEIIbCKOM XO35ICTBE.
Opranuyeckue U MUHEPAJIbHBIC
yaoOpeHwus.

Heoprannueckue matepuansl
(KOHCTPYKIIMOHHBIE MaTEPUAIIbI, KPACKH,
CTEKJIO, KepaMmuka). Marepuabl

IU1s1 SNEKTpOHUKHU. HaHnoTexHosmorum

UMEIOIIUX €CTECTBEHHOHAYYHYIO
IpUPOJy, IPOTHO3UPOBATb,
aHaJIM3UPOBATh U OIICHUBATh

C MO3UIUH YKOJIOTHYECKON
0€30IaCHOCTH IMOCICACTBUS OBITOBOM
U TIPOM3BOJICTBEHHOM JCATEILHOCTH
YeJI0BEKa, CBI3aHHOM

¢ mepepaboTKO BEIIECTB;
MCII0JIb30BaTh MOJyYEHHbIC 3HAHUS
JUTSI TIPUHSATHS TPAMOTHBIX PEIICHUN
po0JIeM B CUTYyaIUsX, CBSI3aHHBIX

C XMMHECH.

[IpuHMMaTh yyacTe B 00CYXICHUN
npo0JieM XUMUYECKON 1
AKOJIOTUYECKON HaMpaBJIECHHOCTH,
BBICKA3bIBATh COOCTBEHHYIO MO3UIIUIO
1o npoojemMe u mpeiarath
BO3MOJKHBIC ITyTH €€ peIIeHuUs

Hroro no pazneny

OBLIEE KOJIMYECTBO
YACOB I10 [TIPOI'PAMME
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