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OenepanbHas pabodas mporpaMma IO y4eOHOMY MpeaMeTry  «XUMUs
(yrnyOnénHbeiii ypoBeHb) (mpeameTHas 00yiacTh «EcTecTBEHHO-HAy4HBIE MPEAMETHI)
(masnee COOTBETCTBEHHO — MporpamMma MO XUMHUHU, XMUMUS) BKIIOYAET MOSCHUTEIbHYIO
3aMUCKY, COJIep)KaHUE OOy4YeHUs, IUIAHUPYEMbIE PEe3YyJIbTaThl OCBOCHUS MPOTPAMMBI
10 XMMHH, TEMAaTUUECKOE TUIAHUPOBAHUE.

HOACHUTEJIBHAA 3AITUCKA

[IporpamMma 1Mo XMMUU Ha yYpOBHE CpPeIHEro olIiero odpazoBaHusi pa3paboTaHa
Ha ocHoBe DenepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «0O0 oOpazoBaHHU
B Poccuiickoit ®enepanun», TpeOOBaHHMI K pe3yJdbTaTaM OCBOCHHs (eaepabHOM
oOpa3zoBaTeibHOM  mporpamMmbl  cpeaHero  oomiero  o6pazoanusa(POIl  COO),
npencraBieHHbix B denepanbHOM TrocylnapcTBEHHOM 00Opa30BaTEIbHOM CTaHAApTe
COO, ¢ yuérom Konnenuuu mnpemnogaBaHus y4yeOHOTO TpeaMeTa «XUMUS
B oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit denepaiuu, peaanu3yonux OCHOBHBIC
oOpa3oBaTeibHbIE MPOrPaMMBbl, U OCHOBHBIX MOJOXeHU «CTpareruu pa3BUTHUS
BocnuTanusi B Poccuiickoit ®enepanuu Ha nepuon ao 2025 roxa» (PacmopsixeHue
[TpaBurennsctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMHUS Ha YpOBHE YIiyOJNEHHOTO M3YyYEHHs 3aHUMAET BaXKHOE MECTO B CHCTEME
€CTEeCTBEHHO-HayyHOro obpaszoBanus ydamuxcs 10-11 kmaccoB. U3yuenue npeamera,
peanuzyemoe B ycIoBUAX AUGdepeHIInpOBaHHOTO, MPOPUIHHOTO 00YUYeHUs, TPU3BAHO
oOecrieuuTh 00I1€00pa30BATENHHYI0O U OOIIEKYJIBTYPHYIO MOJATOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JUIsl afanTaliid UX K OBICTPO MEHSIOIIMMCS YCIOBHSIM >KU3HU
B COIIMYME, a TAKXKe JUIsl IPOJOIKEHUSI 00yUEHHS B OpraHU3alMsIX MPOoPeCcCHOHAIBHOTO
0o0pa30oBaHus, B KOTOPBIX XUMUS ABJISETCS OJHOW U3 IPUOPUTETHBIX TUCIIUILINH.

B nporpamme 1o XMMUHM Ha3Ha4Y€HHUE TpeaAMeTa «XHUMHs» MOJIy4aeT MOAPOOHYIO
MHTEPIIPETAIMI0 B COOTBETCTBUM C OCHOBoIMojararomumMu mnojoxenusmu @I'oC COO
0 B3aMMOOOYCJIOBJIEHHOCTH 1LIEJIEH, COJIepKaHusl, pe3ylbTaTOB 00yUeHusl U TpeOOBaHUH
K YPOBHIO MOJATOTOBKH BBITYCKHUKOB. CBHIETEIILCTBOM TOMY SIBIISIFOTCS CJIEYIOILINE
BBITIOJTHSIEMBIE TTPOTPAMMOM 110 XUMHUH () YHKIIAU:

— “H(OPMALIMOHHO-METOJMYECKasl,  pealus3alus  KOTOpodl  obecrmeunBaer
MOJTydYeHUE TMPEJCTABICHUS O LEsIX, COJAEp)KaHWHU, OOIIed cTpaTeruu OOy4yeHHs,
BOCIIUTAHUS U Pa3BUTHS OOYJAIONIUXCS CPEACTBAMH IPEIMETa, M3y4aeMOTO B paMKax
KOHKPETHOTO TPOdUIIs;

— OpraHu3alMOHHO-IUIAHUPYIOMIasi, KOTOpas MPeayCMaTpUBAET OIpeeIeHUE:
MIPUHIIMAIIOB CTPYKTYPUPOBAHUS U MOCJIEIOBATEIbHOCTH U3YUEHUsl y4eOHOr0 MaTepuania,
KOJMYECTBEHHBIX M KAUYECTBEHHBIX €Tr0 XapaKTEPUCTUK; MOJIXO0JI0B K (OPMHUPOBAHHUIO
COJIepKaTeIbHOM OCHOBBI KOHTPOJISI U OLICHKH 0Opa3oBaTENbHBIX JOCTHXKEHUU
oOydaromuxcs B paMKax UTOrOBOW aTTecTalMd B (pOpME €AMHOr0 roCyAapCTBEHHOIO
AK3aMEHa MO0 XUMHUHU.
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[Iporpamma aJist yrity0i€HHOTO U3YUYEHUS XUMUU:

— YCTaHABJIMBAET WHBAPUAHTHOE TMPEIMETHOE COJepKaHue, 00s3aTelIbHOe
JUISL U3Y4YEHUs B paMKaxX OTACJIbHBIX Mpoduiiei, mpeaycMaTpuBaeT paclpeiesieHue U
CTPYKTYpUpPOBAaHHE €ro Mo KJiaccam, OCHOBHBIM COJIEpPKATEIbHBIM JIMHUSM/pa3iesiam
Kypca;

— Ma€T OMpUMEPHOE paclpejeleHne Y4yeOHOTO BPEMEHH, PEKOMEHIYEeMOro
JUTSI U3yYEHUS OTACIIBHBIX TEM;

— TpeasiaraeT MPUMEPHYIO MOCIEI0BATEIBHOCTh U3YUYEHHUs Y4eOHOTO MaTepuasa
C YYETOM JIOTUKH ITOCTPOCHHUS Kypca, BHYTPHIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3CH;

— Ma€T METOJWYECKYI0 MHTEPIpPETAlMIO IeJed M 3aJad  HU3y4eHUs MpeaMera
Ha yrayOJEHHOM YpPOBHE C Y4€TOM COBPEMEHHBIX MPUOPUTETOB B CUCTEME CPEIHETO
oO1rero oOpas3oBaHUs, COJEPKATEIHLHON XapaKTEPUCTUKU TUIAHUPYEMBIX PE3YyJIbTAaTOB
OCBOCHHUSI OCHOBHOHM 00pa3oBaTelbHONW MPOrpaMMbl CpeJaHEro oOIiero o0pa3zoBaHUS
(IMYHOCTHBIX, METAMPEIMETHBIX, MPEJAMETHBIX), a TaKKe C y4éTOM OCHOBHBIX BHJIOB
y4eOHO-TIO3HABATEIbHBIX JCHCTBHM O0OYyYalomerocs IO OCBOCHHIO COJICPIKAHUS
npeaMeTa.

[To BceM Ha3BaHHBIM TIO3UIMSAM B IMporpaMMe IO XUMHUHU TPEIyCMOTpEHa
IPEEMCTBEHHOCTh C O0OyYE€HHEM XHMMHUU Ha YPOBHE OCHOBHOI'O OOIIEro 0Opa3oBaHUSI.
3a mpejeniaMu yCTaHOBJIEHHOM MPOrpaMMoOl Mo XUMHUH 00s13aTeIbHOM (MHBapUAHTHOM)
COCTaBIIAIONICH coJiepkaHUsi y4eOHOro mnpeaMera «XuUMHUsS» OCTAETCS BO3MOKHOCTH
BbIOOpa €ro BapuHaTHUBHOM  COCTABISIONICH, KOTOpas JIOJDKHA  ONpPEIeNsiThCs
B COOTBETCTBUHU C HaINpaBJICHUEM KOHKPETHOTO MPO(uiis 00yUueHusl.

B cootBeTrcTBUM ¢ KOHUENTyalbHbIMH  mojiokeHusimu  PI'OC  COO
O Ha3HAYECHUU TPEeIMETOB 0a30BOro © yrayOJIEHHOrO YpOBHEM B cUCTEMe
mudepeHITMPOBAaHHOTO O0yUCHHS Ha YPOBHE CpeaHEro oOIero oOpa3oBaHHS XUMUS
Ha ypOBHE yriayOJNEHHOTO M3yYEHUs HAIpaBiICH Ha peau3alHi0 MPEeeMCTBEHHOCTU
C TMOCJEAYIONUM J3TarloM MOJIYYeHHUS] XUMHUYECKOro 0Opa3oBaHMs B paMKax HM3y4YCHUs
CIEIUANBHBIX €CTECTBEHHO-HAYYHBIX W XHMHYECKMX JHUCIUIUIMH B BYy3aX W
OpraHu3aluiaX CpeaHEero MPoQPEeCCHOHATBHOTO 00pa3oBaHuUs. B 3Tol cBsi3u u3yueHUe
npeaMeTa «XUMHs OPUESHTHPOBAHO MPEUMYIIIECTBEHHO HA PACIIMPEHUE U yIrayOIeHue
TEOPETUYECKOM ¥  MPAKTHUYECKOW  MOATOTOBKA  OOyYaromIuxcsi,  BBIOPABIINX
onpenenéHHbpli Mpopmib 00y4eHHs, B TOM YHCJIE€ C TMEPCHEKTUBON MOCIETYIONIETO
MOJIYYCHHsS] XUMHUYECKOTO O00pa3oBaHUsS B OpTraHM3aIUsax MPOPECCHOHATBHOTO
obOpazoBanusa. Hapsimy ¢ stum, B cBere TpeboBanmii ®PI'OC COO k mimaHUpyeMbIM
pe3ynbTaTaM OcBoeHUs (henepanbHON 00pa30BaTEIBLHOM MPOTPaAaMMBI CPETHETO OOIIEro
o0Opa3oBaHus W3Y4YCHUE TMpeaMeTa « XHUMHU» OPUCHTHPOBAHO TAK)KE Ha PEIICHUE 3a]1a4
BOCITUTAHUSI W COIMAIBLHOTO PAa3BUTHSA OOydaromuxcs, Ha (OpMUpOBaHHWE Yy HUX
OOIIENHTEINIEKTYaIbHBIX YMEHHH, YMEHHH palHOHAIU3allMd y4eOHOTO Tpylda W
000OMmMIEHHBIX  CIIOCOOOB  JESATEIHLHOCTH, HMECIOIINX  MEXKIUCIUIIIMHAPHBIMH,
HaJANPEIMETHBIA XapaKTep.
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CocraBisromuMu - npeamMera  «XUMHUS» Ha ypOBHE YIIyOJEHHOTO HW3y4YeHUs
ABJIAIOTCS YIITyOn€HHbIE Kypchl — «Oprannueckas XuMus» U «O0111ast 1 HeOpraHu4yecKas
xumusi». [lpu ompeneneHnd NOAXOMOB K OTOOPY M CTPYKTYpPHOM OpraHu3aluu
CoJlep KaHUsl ATUX KYypCOB B IpOrpamMMe MO XMUMHHU 32 OCHOBY MPHUHATHI MOJOKEHUS
OI'OC COO o paznuuusx 6a30BOro u yriayOoaéHHOro ypoBHEH U3yUeHHs IPEIMETa.

OcHoBy conepxanust KypcoB «Opranundeckas Xumusi» u «O011ast 1 Heopraumueckast
XUMHS» COCTABIISIET COBOKYNMHOCTh MPEAMETHBIX 3HAHUN M YMEHMM, OTHOCSIIMXCS
K 0a30BOMY YPOBHIO U3yU€HHUS MIPEAMETA. DTa CUCTEMA 3HAHUN NOJy4aeT ONpeeIEHHOE
TEOPETUYECKOE TOTIOJTHEHHUE, MTO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINIA
00BEM (aKTONOru4YecKkoro marepuana. Tak, Ha yriayOJnEHHOM YpOBHE HW3Yy4YEHUs
npenMera oOecredeHa BO3MOXKHOCTh 3HAUUTEIBHOTO YBEIMUYEHHUS O0BbEMA 3HAHMM
0 XMMHUYECKUX DJIEMEHTaX M CBOMCTBaX WX COCJUHEHUN HA OCHOBE PACHIMPEHHUS U
yriayOiaeHusi MpeACTaBIeHHMM O  CTPOCHMM  BEIIeCTBa,  XMMUYECKOM  CBSI3U
U 3aKOHOMEPHOCTSIX TPOTEKaHMUs pPEaKUUid, pacCMaTpUBAEMbIX C TOUYKH 3pEHUS
XUMHYECKOM KHHETHKM M TEPMOJMHAMUKHU. V3yueHue nepuoaudeckoro 3akoHa H
[lepronyeckoil CHUCTEMBl XUMHUYECKHUX OJEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX
KBAHTOBOMEXaHMWYECKUX TMPEACTABICHUAX O CTPOCHMM aToMa. XHUMH4YecKas CBSI3b
OOBSCHAETCS C TOYKH 3PEHUS DHEPreTMYECKUX HM3MEHEHUU mnpu e€ oO0pa3oBaHUU U
pa3pyllieHnH, a TakkKe ¢ TOUKH 3PEHHs] MEXaHU3MOB €€ 00pa3oBaHus. V3ydyeHue TUTIOB
peakuuii JonojiHAeTcs (OPMHUPOBAHUEM MPEACTABICHUN 00 HSIEKTPOXUMHYECKUX
npoleccax M AJIEKTPOJIU3e PAcIsIaBOB U PacTBOPOB BellecTB. B Kypce opranmyeckoi
XUMHH TPU PACCMOTPEHUH PEAKIIMOHHOM CIIOCOOHOCTH COEIUHEHUN yaenseTcs: ocoboe
BHUMaHHE BOIpOcaM 00 DJIEKTPOHHBIX 3(P¢eKTax, O B3aUMHOM BIMSHUU aTOMOB
B MOJIEKYJIaX U MEXaHU3MaX PEaKIIuii.

Oco0oe 3HaueHue MMEEeT TO, YTO Ha COJIEp)KaHHE KYypCOB XHMHUH YIITyOIEHHOTO
YPOBHSI M3YYEHHs JUIsl KJIaCCOB OIpeAeséHHOro mpoduis (IMIaBHBIM 00pa3oM Ha UX
CTPYKTYPY U XapakTep JOMOTHEHUN K OOIIeH cucTeMe MpeAMETHBIX 3HAaHUH ) OKa3bIBAIOT
BIIMSTHUE CMEXHBIC MpeaMeThl. Tak, HampuMep, B COAEPKAHUM MpeaMeTa Uisi KJIaccoB
XUMHUKO-(PU3HIecKoro npoduis 00JbII0e 3HaYeHHE OyIyT UMETh JJIEMEHTHI y4eOHOTO
Martepuaia mo oomen xumun. [lpu u3yuennn npeameTa B JaHHOM Cllydae akIeHT OyaeT
clefaH Ha OOIIHOCTh METOJOB MO3HAHMS, OOIIHOCTh 3aKOHOB U TEOPHM B XUMHUHM U
B (M3HKE: aTOMHO-MOJIEKYJISipHAasi TeOpHsl (MOJCKYJIsIpHas Teopus B (PU3UKE), 3aKOHBI
COXPAaHEHUS MACChl M DHEPTUH, 3aKOHBI TEPMOANHAMUKHU, DIIEKTPOJIN3A, MTPEICTABICHHUS
O CTPOECHHH BEILECTB U JIPYTOE.

B To e BpeMs B COAEpKAHUM MpeaMeTa Il KIaCCOB XMMHKO-OMOJOTHYECKOI0
npodusis GoNbIIMK yAEeNbHBIN Bec OyIeT MMeTh opraHudeckas xumus. B sTom ciydae
IIPEIOCTABISAETCS BOZMOXKHOCTB JIJIsl 00s1€€ 00CTOATEIBbHOTO PACCMOTPEHHSI XUMHUYECKON
OpraHu3ally KIETKHM KaK OMOJOTrMYeCKOM CHCTEMBI, B COCTaB KOTOPOH BXOJAT,
K TpUMEpy, TaKhe CTPYKTYpHbIE KOMIIOHEHTBHI, KaK JUNUABI, OCTKH, YTJICBOIBI,
HYKJIEUMHOBBIE KHUCIOTBI M Jpyrue. I[lpm 3ToM 3HaHUS O cocTaBe U CBOMCTBax
MIPEICTaBUTENE OCHOBHBIX KJIACCOB OPraHUYECKUX BEIIECTB CIY>)KaT OCHOBOW
JUTSL U3y4YEHUs CYIIIHOCTH IIPOLIECCOB (DOTOCUHTE3A, JbIXaHUs, TUIEBAPEHUSI.
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B mmane (¢GopMHpOBaHHMS ~OCHOB HAay4dHOI'O MHUPOBO33PEHHUS, OCBOCHUS
OOIllEHAYYHBIX METOJOB TMO3HAHUSI U OMbITa MPAKTUUYECKOTO MPUMEHEHUS] HAYUYHBIX
3HAHMM H3y4yeHue npeamera «XUMHUS» Ha  YIIIyOJIEHHOM ypOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBA3SX C YYEOHBIMH TMpeaMETaMH, BXOJISIIMMU B COCTaB
npeaMEeTHbIX  oOnacTeil  «EcTeCTBEHHO-Hay4yHbIEe TMpeaMeTsl», «MaremaTtuka U
nHpopMatuka» u «PycCKkuil S3bIK U JIUTEPATYPaAy.

[Ipu n3ydenunn yuyeOHOro npeamera «XuMHus» Ha yriiyoJIEHHOM YpPOBHE TaKKe, Kak
Ha YPOBHE OCHOBHOT'O U CPEIHEro 001Iero oopazoBanus (Ha 6a30BOM ypOBHE), 3a1a4eii
NEePBOCTENIEHHOW 3HAYMMOCTH SBJsieTCsl (OPMUPOBAHUE OCHOB HAyKHW XHMHUU Kak
00JJaCTH COBPEMEHHOT'O E€CTECTBO3HAHUS, MPAKTUYECKOM MAESTENbHOCTH YeJIOBEKa U
OJIHOTO M3 KOMIIOHEHTOB MUPOBOW KYyNbTypbl. Perienue 3Toi 3ajaun Ha yriayoaéHHOM
YPOBHE M3Yy4YE€HUS NMPEAMETA MPEAIIONATACT PEATU3ALNIO TAKUX LEIEH, KaK:

— (QopMupoBaHMe  MPEACTABICHHUI: O  MaTepualbHOM  E€AMHCTBE  MMPpAa,
3aKOHOMEPHOCTSX M TMO3HABAEMOCTH SIBIICHUI MPUPOJBI, O MECTE€ XMMHUU B CHCTEME
€CTECTBEHHBIX HayK M €€ Beaylled poiu B 00ECleYeHUU YCTOWYMBOTO Pa3BUTHS
YeJIOBEUECTBA: B PEIICHUH TMPOOJIEM HKOJOTHUYECKOM, DHEPreTUUeCKOW M THUIIEBOU
0e30MacHOCTH, B Pa3BUTUM MEIMIIMHBI, CO3JaHUM HOBBIX MAaTEpUaJiOB, HOBBIX
UCTOYHUKOB JHEPruu, B OOECHEYEHHH PAIMOHAJIBLHOTO MPHUPOAOIOIH30BAHUS,
B (OpMHUPOBAHUY MUPOBO33PEHUS U OOIIEH KYJIbTYphI UETIOBEKA, a TAKKE IKOJIOTUUECKH
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOJAHON CpEIIE;

— OCBOCHME CHCTEMBI 3HAHUH, JIEXKAUIMX B OCHOBE XMMHUYECKOW COCTAaBIIIOLIECH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTaIbHBIX MOHATUN, 3aKOHOB U TEOPUH
XUMHH, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHUM BEIIECTBA HA Pa3HBIX YPOBHAX —
ATOMHOM, HMOHHO-MOJIEKYJIIPHOM, HAaJAMOJEKYJISIPHOM, O TEPMOAUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKMX PEAKUUU, O XUMHUYECKOM
pPaBHOBECHH, PACTBOpPAX M JUCIEPCHBIX CHUCTEMax, 00 OONIMX HAYYHBIX MPUHIUIAX
XUMHUYECKOr0 IIPOU3BOJICTBA;

— (opmupoBanue y 0oOydarolMXCsi OCO3HAHHOTO MOHUMAaHHs BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMUYECKUX 3HAHUU JUIsi OOBSCHEHHS KIIIOYEBBIX HAEH W Tpodiem
COBPEMEHHOW XHWMHH, ISl OOBSICHEHUS W TMPOTHO3HPOBAHUS SIBJICHUM, WMEIOIINX
€CTECTBEHHO-HAYUYHYIO MPUPOIY; TPAMOTHOTO PEIICHUS MPOOJieM, CBI3aHHBIX C XUMUEH,
MIPOTHO3UPOBAHUS, aHAIW3a M OLEHKU C MO3ULHA HKOJIOTHYECKON Oe30MacHOCTH
MOCJICACTBUN OBITOBOM W IPOM3BOJCTBEHHON JEATCIIBHOCTH YEJIOBEKAa, CBSI3aHHOM
C XUMUYECKUM NPOU3BOACTBOM, UCIOJIb30BAHUEM U NIEPEPAOOTKON BEIIECTB;

— yriuyOlieHne TPEeACTaBICHUN O HAay4YHBIX METOJaX TO3HAHUS, HEOOXOIMMBIX
JUIsT IPUOOpETEHUsT yYMEHHWA OPHEHTHPOBATHCS B MHPE BEHICCTB W OOBSICHEHUS
XUMHUYECKHUX SIBIICHUM, UMEIOIIMX MECTO B MPUPOJIE, B NMPAKTUYECKON JIEITEIBHOCTH U
MMOBCEHEBHOM KU3HHU.

B nnane peanuzanuu nepBoouepeHbIX BOCIUTATEIbHBIX U Pa3BUBAIOIINX PYHKIUMI
LETTOCTHOM CUCTEMBI CpeHEro 00111eTr0 00pa30BaHusl MPU U3YUEHUHU MTpeaMeTa «XUMUS»
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Ha yTiyO0JIEHHOM YPOBHE 0COOYIO aKTyaJIbHOCTh TPUOOPETAIOT TAKUE EIU U 3a/1a4H,
KaK:

— BOCMHUTAaHHE YOSKIEHHOCTH B IO3HABACMOCTH SIBICHUN MPHUPOIBI, YBaXKCHUS
K TPOIIECCY TBOPUYECTBA B  0O0JACTH TEOPETHUECKHX W TPHUKIAJHBIX HCCICIOBAaHUN
B XUMHUH, POPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

— pa3BUTHE MOTHBAIUU K OOYYCHHIO U TIO3HAHUIO, CIIOCOOHOCTEH K CAaMOKOHTPOJIIO
¥ CAaMOBOCTIMTAHHIO HA OCHOBE YCBOCHUS OOIIEUEIIOBEUECKHUX IICHHOCTEH;

— pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, HHTEIUICKTYAIbHBIX W TBOPYECKHX
criocoOHOCcTeM oOydaroruxcsi, (HOPMUPOBAHHE Yy HHUX CO3HATEIBHOTO OTHOIICHHUS
K €aMOOOpa30BaHHMIO W HEMPEPHIBHOMY OOpPAa30BaHHMIO KaK YCIOBHUIO YCIICIITHON
npodecCHOHATBPHOW W OOINECTBEHHOW ICATCIIBHOCTH, OTBETCTBEHHOTO OTHOIIICHUS
K CBOEMY 3JI0POBBIO U MTOTPEOHOCTH B 3TOPOBOM 00pa3e KU3HU;

— (QopMHpOBaHHE YMEHHUI M HaBBIKOB Pa3yMHOT'O MTPUPOIOIIOIL30BAHUS, PA3BUTHE
OKOJIOTHYECKOM  KYJIBTYpbI,  NPHOOPETCHHWE  OMbITa  OOIICCTBEHHO-ITOJIC3HOMN
HKOJIOTUYCCKOM JIeSITeIIbHOCTH.

OO011ee YKMCIIO YacoB, PEKOMEHIOBAHHBIX JIJISI M3YYCHUS XMMHUU Ha YTIyOJICHHOM
yposue, — 204 yacos: B 10 kiacce — 102 yaca (3 waca B Henento), B 11 knacce — 102 yaca
(3 vaca B HezeIO).
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COJIEP) KAHUE OBYUYEHUS!

10 KJIACC

TeopeTnueckue 0OCHOBbI OPraHM4YeCKOM XUMHH

[IpenmMeT M 3HaYeHUE OPraHUYECKOM XUMHUH, MPEACTABICHHE O MHOro00pasuu
OPraHUYECKUX COCTUHEHU .

DNEKTPOHHOE CTPOCHUE aToMa yriepoja: OCHOBHOE M BO30YKIEHHOE COCTOSHHUS.
BasieHTHBIE BO3MOXHOCTM aroMa yriepoja. XUMHUYECKass CBSI3b B OPTraHUYECKUX
coeMHEeHUAX. Tumel ruOpuUaM3alMM aTOMHBIX OpOuTaleld yriepona. MexaHU3MBbI
o0pa3oBaHUsl KOBaJEHTHOW CBs3U (OOMEHHBIH W JOHOPHO-AaKIENTOPHBIN). Tumb
NEepEeKpbIBaHMS aTOMHBIX OpOuTaned, 6- u m-cBsi3u. OauHapHasi, ABOWHAs M TpoitHas
cBs3b. CnocoObl pa3pbiBa CBsi3ei B MOJIEKyJlaX OpraHudeckux BeliecTB. [loHsTue
0 cBOOOJTHOM pajauKale, Hykieoduie u dsekTpoduie.

Teopust cTpoeHusi opraHnyeckux coenuHeHuid A.M. BytnepoBa U COBpEMEHHBIE
IOPEACTABICHUS O CTPYKTYpE MOJEKYJH. 3HAYEHHWE TEOPUU CTPOEHHS OpPraHUYECKHUX
coelMHEeHUN. MonekynspHble U CTPYKTypHble (opmyinbl. CTpyKTypHbIE (OPMYITBI
pa3IMYHBIX BUJOB: pa3BEpPHyTas, COKpaml€éHHas, ckeneTHad. HM3omepus. Bunbl
U30MEPHUH: CTPYKTYpHAasi, NMPOCTPAHCTBEHHAs. DJIEKTPOHHBbIE A(h(EKTh B MOJIEKYJax
OpraHUYeCKUX COCAMHEHUHN (MHIYKTUBHBIA U ME30MEPHbIN 3 (HEKTHI).

[IpencraBienne o  kjaccuUKaIMM  OpraHUYecKuX  BemiecTB.  [loHsTHE
o (dynkuuoHanbHOUM Tpymnmne. ['omonorusa. I'omonoruueckue psiasl. CucreMarnyeckas
HOMeHKatypa opranudeckux coenuHenunii (IUPAC) u TpuBHanbHbIC Ha3BaHUS
OTJEJIbHBIX IPEACTABUTEIIECH.

OcobOenHocTd ¥ KiIaccuUKAIMs OpraHuYecKux peakiui. OKHUCIUTETHHO-
BOCCTAHOBUTEIIHBIE PEAKLIUHA B OPTAHUYECKON XUMHUH.

JKCNePUMEHTAJIbHbIE METO/Ibl H3YUYEeHUS BeleCTB M UX NPpeBpalleHuil

O3zHakomIleHHe ¢ 00pa3liaMyu OpraHNYEeCKUX BEIIECTB U MaTeprajaMi Ha UX OCHOBE,
ONBITHI IO MPEBPAIEHUI0 OPraHUYECKUX BEIIECTB IpU HarpeBaHuu (IJIaBICHUE,
oOyTIuBaHNE U TOPEHUE), KOHCTPYUPOBAHUE MOJIETIEH MOJIEKYJT OPTaHUYECKHUX BEIIIECTB.

YriaeBoaopoasl

Anxanbl. ['omonmoruyeckuéd psii  ankaHoB, oOmas ¢GopMmyrna, HOMEHKIATypa
¥ u30Mepus. DJIEKTPOHHOE U HPOCTPAHCTBEHHOE CTPOEHHE MOJIEKYJ alKaHOB, SP°-
ruOpuan3anns aTOMHBIX OpOWTaNel yriepona, G-CBi3b. Kongopmepvl. Ousnyeckue
CBOWCTBA QJIKAHOB.

XHUMHUYECKHE CBOMCTBA  aJKAaHOB: pEaKUUU 3aMEUIeHUs, H30Mepu3alui,
JNETUAPUPOBAHMS, UMKIU3ALMKM, TMUPOJIM3a, KPEKUHra, TopeHud. [Ipedcmasnenue
0 Mexanusme peakyui paouKaibHO20 3AMeUujeHUs..

Haxoxnenue B mpupoje. CnocoObl moaydyeHUs: U IPUMEHEHUE alIKaHOB.

! Kypcusom B m1aHHOM TeKCTe BBIJENIEHBI 3JIEMEHTHI COACPIKAHUS YIEOHOrO MaTepraia, KOTOPhIE H3y4aroTcs
B O3HAKOMUTENLHOM IJIaHE U HE BKJIIOYAIOTCS B COCTaB IMpeaMeETHBIX pe3yapTaToB ocBoeHust OOIT COO.
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Huknoankanel. OOmas ¢opmyna, HOMEHKIaTypa U uzoMepuss. OcoOeHHOCTH
CTPOCHHSI M XHMHYECKUX CBOWCTB MaJIbIX (LIMKJIOMPOINAH, MUKIOOYTaH) U OOBIYHBIX
(IMKJIOTIEHTaH, IUKJIOreKcaH) IuKIoadkaHoB. CrocoObl TMOJYyYeHUS U TMPUMEHEHUE
LUKIIOAJIKAHOB.

Ankensl. ['omonormyeckuii psj ajakeHoB, oOmas GopMmylia, HOMEHKIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ aJIKEHOB, SP-THOpHau3aius
aTOMHBIX opOuTaneil yrieponaa, 6- U n-cBsizu. CTpyKTypHas W reoMerpuyueckas (Luc-
TpaHc-) uzomepus. OU3NYECKUE CBOMCTBA AJIKCHOB. XMMHUCCKHE CBOWCTBA: peakIuu
PUCOCANHEHUS, 3aMEIICHUS B 0O-TIOJIOKEHHUE TMPHU JBOMHOM CBS3M, MOJUMEpHU3AIUU U
okucienus. [Ipeocmasnenue o mexanusme peaxkyuu 21eKmpo@puibH020 NPUCOEOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakiMM Ha JBOHHYIO CBsi3b. (CrnocoObl
MOJIYYEHUS] U PUMEHEHNE aJIKEHOB.

Anxanuensl. Knaccupukamus ankaaueHoB (CONPsKEHHBIE, HW30JUPOBAHHBIE,
Kymyauposanuvie). OCOOSHHOCTH 3JICKTPOHHOTO CTPOCHHS W XUMHUYCCKUX CBOMCTB
conpspkEHHBIX AueHoB, 1,2- u 1,4-npucoenuuenue. I[lomumepusamus conpsKEHHBIX
nueHoB. CriocoObl MOTYyYEHUs U IPUMEHEHUE aJKaIuEHOB.

Anxunbl. ['oMonoruueckuil psja ajkuHOB, oOmas Gopmyna, HOMEHKIATypa
U U30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ QJIKHUHOB, SP-
ruOpuau3anus aTOMHBIX opOuTaned yriepoaa. dusmyeckue CBOWCTBA aNKUHOB.
XHWMHUYECKHE CBOWMCTBA: PEAKIMU NPUCOCAUHEHUS, OUMEpPU3ALUUA U TPUMEPHU3ALNH,
okucneHnd. KucnoTHele CBOMCTBa alKMHOB, MMEIOIIUX KOHLEBYH) TPOWHYIO CBS3b.
KauecTBeHHbIE peakiMu Ha TPOMHYIO CBSI3b. CHOCOOBI TMONY4YEHHS] W TMPUMEHEHUE
AJIKAHOB.

ApomaTHyecKue YIriieBOJOpOoaAbl (apeHsbl). I'oMoioruueckuit psjg apeHoB, oOIias
dbopMyna, HOMEHKJIaTypa ¥ U30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHHE
MOJIeKYJIbl OeH3ona. Ilpasuno apomamuunocmu, npumepsbl apoMamuieckux cOeOUHeHUll.
dusnyeckue CBOWCTBAa apeHOB. XHMMHYECKHE CBOWCTBAa OCH30JIa W €r0 TOMOJIOTOB:
peaknuu 3aMeleHrss B OCH30JbHOM KOJBIE M YIJIEBOJOPOIHOM paguKaje, peakiuu
MPUCOCUHEHNUS, OKUCIECHUE TOMOJIOTOB OeH3ona. [Ipedcmasnenue o Mmexanusme
peaxyuti 21ekmpoduivHozo 3ameuyeHus. llpencraBieHue 06 OpUSHTHPYIOIIEM TCHCTBUU
3aMecTHTeNied B OCH30JIBHOM KOJIbIIE Ha TPUMEPE AJIKWIBHBIX PaJUKAJIOB,
KapOOKCWJIHHOW, THUAPOKCUIBHON, aMHUHO- W HUTPOTPYIIIbI, aTOMOB TaJIOT€HOB.
Oco0eHHOCTH XHMHYECKUX CBOMCTB cTHpoia. llomumepusarnus ctuposa. CrocoObl
MOJIyYEHHUS U MPUMEHEHHE apOMATUUECKUX YIII€BOJOPOIOB.

[Tpuponnsiii Ta3. I[lomytHeie HedTsHBIE Ta3el. HedTs m e€ mpomcxoxaeHUe.
Kamennsiii yroas u mpoaykTel ero mnepepadoTku. CmocoObl mepepadoTku HedTH:
MEPEroHKa, KPEKUHI (TEPMUYECKUM, KaTaIUTUYECKUW), PpUPOPMHUHT, MUPOIIU3.
[TponykTsl nepepabOTKU HEPTH, UX MPUMEHEHUE B MPOMBIIIEHHOCTH U B OBITY.

['eneTnyeckas CBA3b MEXKY pa3IMYHBIMU KJIaCCaMU yTIIE€BOIOPOIOB.

DNEeKTPOHHOE CTPOCHHE  TaJOTeHIPOU3BOJHBIX  YIIIEeBOAOPOaOB. Peakuuu
3aMEILEHHs rajJoreHa Ha THIPOKCOTPYIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSPYNNY .
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JleiicTBue Ha TaJOreHNpPOU3BOJIHBIE BOJHOTO M CIUPTOBOIO pacTBOpa MIENOYH.
BzaumopeiictBue  OurajoreHalkaHoB ¢~ MarHMeM W UUHKOM.  [lomamue
0 MemannoopeaHudeckux  coeouHenusx. VICHOIb30BaHHME  TaJIOr€HIPOU3BOIHBIX
yTIE€BOJIOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTaHUYECKUX BEIIECTB.

IKCNEePUMEHTAIbHbIE METO/IbI H3YUYEeHHUS BEIIeCTB M UX MPeBpAaIieH it

N3yuenne Gpuznueckux CBOMCTB yIiIeBOAOPOIOB (PACTBOPUMOCTH), KAUYECTBEHHBIX
peaxIuii yriaeBoI0poA0B Pa3INYHBIX KJIacCOB (0OeciBeunBaHUE OPOMHOM MIIM MOJHOMN
BOJBI, pacTBOpa IEPMaHTAaHATAa KalWs, B3aWMMOJICHCTBHE alleTHICHA C aMMHAYHBIM
pactBopoMm okcuaa cepebpa(l)), xkauecTBeHHOEe OOHapyKeHUE YIJepoJa M BOAOpPOJIA
B OpPraHMYECKHMX BEIICCTBAX, IOJIYYCHHE OTWJICHA W H3yYeHHWE €ro CBOWCTB,
O3HaKOMJIEHHE ¢ KoJuTeKIusIMu «HedTh» u «Yromnby, ¢ o0pa3iamu miacTMace, KayqyKoB
U pPE3UHBI, MOJCIUPOBAHUE MOJICKYJ YIJICBOJIOPOJOB M TaJOTCHIIPOW3BOIHBIX
yTI€BOI0POIOB.

Kucnopoaconepxaime oprannyeckue coeMHeHUs1

[IpenenbHbIC 0THOATOMHBIE CITUPTHI. CTpOeHUE MOJICKYJI (Ha TIpUMEpe METaHOJIA |
sTaHona). l'omonoruueckuit psjg, oOmas Qopmyna, wH30Mepus, HOMEHKIATypa
u  kinaccupukanus. DuU3HUECKHEe CBOWCTBA MPEACIbHBIX OJHOATOMHBIX CITHPTOB.
Bogoponnbie cBsi3M MEXIy MOJIEKYJaMU CHUPTOB. XUMHUYECKHE CBOMCTBA: pEaKIMH
3aMelleHus], JAeTujpaTalii, OKHUCJICHHs, B3aUMOJICUCTBHE C OPraHUMYeCKUMH U
HEOpraHMYEeCKUMHU KuciaoTamMu. KauecTBEHHas peakiuss Ha OJHOATOMHBIE CIUPTHI.
JleificTBue STaHONIa W METaHOJA Ha OpraHu3M uyesioBeka. CrocoObl TONYYEHHS WU
NpUMEHEHHE OJTHOATOMHBIX CITUPTOB.

IIpocTeie >dupsl, HOMeHKiIaTypa u wu30oMepus. OcoOeHHOCTH  (U3UISCKHUX
Y XUMHYECKHX CBOMCTB.

MHOTroaTOMHBIE CIUPTHI — STUJICHIIINKOIIb U TIuIepuH. Ou3ndeckue u XUMHUECKHe
CBOMCTBA:  peakIMu  3aMEUICHUs, B3aUMOJCHCTBUE C  OPraHUYECKUMH H
HEOPraHMYECKUMHU KHCIOTaMH, KAa4eCTBEHHAs pEaklUs Ha MHOTOATOMHBIE CIHPTHI.
Ilpedocmaenenue o mexanuzme peakyuii HyKieopuibHoco 3ameujenus. JlercTBue
Ha opra’u3M 4enoBeka. CriocoObI MOIyYeHUS M MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHne MOJIEKYJIbI, B3aUMHOE BIMSIHUE THAPOKCOTPYIIIBI U OEH30JIbHOTO
anpa. Ousnueckue cpoiicTBa (eHoma. OCOOEHHOCTH XMMHYECKUX CBOMCTB (heHoma.
KauectBennbie peaknuu Ha ¢eHon. ToxcnyHOCTh (eHoma. CrmocoObl MOMydeHUs H
npuMmeHeHue ¢penona. DeHonpopmanpaeTuIHAS CMOIA.

KapOoHubHbIE COEAMHEHUS — QIBJCTHUABI M KETOHBI. DIJIEKTPOHHOE CTPOCHHE
KapOOHWJILHOW Tpymmbl. [ OMOIOTHYECKHE PSAAbI alTBJACTUIOB M KETOHOB, OOIIas
dbopmyna, mzomepust 1 HOMEHKIaTypa. PU3NUecKre CBOMCTBA albJCTHIOB U KETOHOB.
XVWMHUYECKHE CBOMCTBA aibJACTUOB M KETOHOB: pPEAKIHUH MPUCOCIUHCHUS.
IIpeocmaenenue o mexanuzme peaxyuil Hykieopuivhozo npucoeourerus. OKUCICHUE
aNbJICTUOB, KAYEeCTBCHHBIE pEaKIUu Ha anmpAeruabl. CrocoObl TONYYCHHS W
MPUMEHEHHUE aJIbJICTHIOB U KETOHOB.

10
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OnHOOCHOBHBIE TMpeeabHbIE KapOOHOBBIE KHUCHOTHL. (OCOOEHHOCTH CTPOCHUS
MOJEKY1 KapOOHOBBIX KHCIOT. M3oMepusi u HoMeHKIaTtypa. Du3nyecKkue CBOMCTBA
OJIHOOCHOBHBIX TMPENENbHBIX KapOOHOBBIX KHUCIOT. BoJOpoAHBIE CBSI3UM MEXIY
MOJIEKyJaMUd KapOOHOBBIX KHCJIOT. XUMUYECKHE CBOWCTBA: KHUCJIOTHBIE CBOMCTBA,
peakuus HTepuuKalUy, peakIud ¢ YYacTHEM YIJIEBOAOPOJHOIO  pajauKala.
Oco0eHHOCTH CBOWCTB MypaBbUHOU KHUCIIOTHL. [loHATHE O MPOU3BOAHBIX KapOOHOBBIX
KHCJIOT — CJIOXKHBIX 3(DUpaX, aneuopuoax, 2aioceHaHsuopuoax, amuoax, Humpuiax.
MHoroo0pa3ue kapOOHOBBIX KHUCIOT. OCOOCHHOCTH CBOWCTB HEMpEAEIbHBIX W
apOMaTHUYECKUX KapOOHOBBIX KHUCJIOT, JUKAPOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX
kucnoT. [IpeacraButenu BrICIINX KapOOHOBBIX KUCIOT: CTEAPUHOBAsI, MAJIbMUTHHOBAS,
OJIEMHOBAS, JIUHOIe6AS, TUHOAEHO8AsT KUCIOThl. CHocoObl MOJyYeHUs U MPUMEHEHUE
KapOOHOBBIX KHCJIOT.

Cnoxueie 3¢pupsl. ['omonormyeckuit psua, oobmas dopmyna, u3OMepus Hu
HOMEHKJaTypa. uznueckne 1 XUuMHUYECKUE CBOMCTBA: TUAPOJIU3 B KUCIION U IIEJTOUYHON
cpene.

Kuper. Crtpoenue, ¢uU3MYECKHUE M XHMHUYECKHE CBOWMCTBA KUPOB: THAPOIIU3
B KUCJIOM W mIeno4yHou cpene. OCOOEHHOCTH CBOWCTB KHPOB, COJEPIKAIIUX OCTATKH
HETPEICNIbHBIX JKUPHBIX KUCIOT. JKupbl B pupoe.

MBLIa KaK COJH BBICIINX KapOOHOBBIX KHCIIOT, X Moloulee aeicteue. [lonsmue
o cunmemuyeckux morowux cpeocmeax (CMC).

O6mas xapaktepucTtuka yrieBoaoB. Kiaccudukanus yrieBonoB (MOHO-, ITu-
U Tonucaxapuibl). MoHocaxapuibl: TJIOKO3a, (QPYKTO3a, earakmosa, pubosa,
oezoxcupubosza. Puznueckre CBONCTBA M HaxoxkaeHue B mnpupoge. DoTocuHTes.
Onmuueckas uzomepus. Konvuamo-yennas maymomepus HaA npumepe MOJeKylbl
2noKo3bl, npoekyuu Xeyopca, a- u [-aHomepvl 2n0KO3bl. XUMUYECKHUE CBOMCTBA
[JIFOKO3bl: PEAKIMU C Y4YaCTUEM CIHPTOBBIX W aJIBJACTUIHOW TPYI, CIHUPTOBOE U
MOJIOUHOKHCIIOE OpokeHue. [IpuMeHeHne ritoKo3bl, €€ 3HaueHUE B KU3HEIEATETbHOCTH
opranusma. Jlucaxapuapl: caxapo3a, MajlbTO3a MU .J1akmo3a. BoccTaHaBiIMBaKOIIUE U
HEBOCCTaHABJIMBAIOIIKE aucaxapusl. ['uaponus nucaxapuaos. Haxoxaenue B npupoe
n mnpuMmeHnenue. llonmucaxapuapl: Kpaxmall, IJIMKOreH M 1Hemwnono3a. CrpoeHue
MAaKpOMOJIEKYJI KpaxmaJa, IJIMKOTeHa U LEeJUTIoN03bl. PU3nyecKrue CBOMCTBA Kpaxmaia U
LEJUTIOJIO3bl. XMMHUYECKUE CBOMCTBA Kpaxmania: THUAPOJIN3, KAdYEeCTBECHHAS pPEAKLUS
¢ unoaoM. XWMHYECKHE CBOWCTBA IEJTIONO3BI: THIAPOIW3, TOJNy4eHHe I(PUPOB
1esuTr0II0361. [ToHsITHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN MIEIK).

JKCNEePUMEHTAIbHbIE METO/IbI H3YYeHUS BeleCTB U UX NpeBpalleHuil

PacTBoprMOCTh pa3nuyHBIX CIUPTOB B BOJE, B3aUMOJICHCTBUE ATAHOJIA C HATPHUEM,
OKHCJIEHHE JTUJIOBOTO CIHUPTa B albJeruj Ha pacKajl€¢HHOM MeJAHOW MpPOBOJIOKE,
OKHCJICHHE HSTWJIOBOTO CHHUpPTAa JAUXPOMATOM Kaiausi (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHbIC pEAKIMM Ha aiupJeruabl (C THAPOKCHIOM
muammuHcepeopa(l) u ruapokcuaom Menu(Il)), peakuusi riauuepuHa ¢ TUIPOKCUIOM
Menu(Il), xumuueckue CBOMCTBA pacTBOPa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBUE

11
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pactBopa TIOKO3bl ¢ rujpokcunoM menu(Il), B3ammomeiicTBue kpaxmana C HOJAOM,
pelIeHre AKCIIEPUMEHTANBHBIX 334a4 no TemMaM «CrnupThl U QeHobl», «KapOoHoBbIE
KUCIOTBI. Cll0>KHBIE 3(DUPBI».

A3oTcoep:kalye OpraHuyeckue coeJuHEeHM s

AMHHBI — OpraHMYecKhe MpPOU3BOJAHbIE ammuaka. Kraccuduxanus amMUHOB:
anudaTUuecKue W apoMaTUYECKHE; MEePBUYHbBIC, BTOPUYHbIE M TpeThuuHble. CTpoeHHe
MOJIeKyd, obOmas ¢dopmyna, H30MepHs, HOMEHKIaTypa U (U3WYECKUe CBOMCTBA.
XUMHYECKOE CBOMCTBA anu(paTHYECKUX aMUHOB: OCHOBHBIE CBOMCTBA, AJIKUIIMPOBAHUE,
B3aMMO/ICMICTBUE TEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTOU. CONM alKuIaMMOHMUSL.

AHWIMH — TpeACTaBUTEIb AMUHOB apoMaTuyeckoro psana. CrpoeHue aHWIMHA.
B3anMHoOe BiMsHUE TPYII aTOMOB B MoJieKyse aHmwinHa. OCOOEHHOCTH XUMHMUYECKUX
cBoMcTB aHuiuHa. KauecTBeHHBbIE peaknuu Ha aHWIMH. CHocoObl MOJy4YeHUs |
npuMeHeHne anudaTuyeckux aMuHoB. [loydeHne aHuIMHa U3 HUTPOOCH30IA.

AmuHokuciaoTel. HomeHknatypa u uzomepusa. OTAEIbHBIE MPEICTABUTEIHN (-
AMUHOKHCJIOT: TJIMIUH, aJaHuH, (QeHUIANAHUH, CePUH, 2IYMAMUHOBAS KUCIOMA, JIUZUH,
yucmeun. Onmuueckas uzomepusi amunoxuciom: D- u L-amunoxuciomsi. uznueckue
CBOMCTBAa AaMHUHOKHCJIOT. XHUMHYECKHE CBONCTBA AMUHOKHCIOT Kak aM(pOTEpHBIX
OpraHUYeCKUX COCTUHCHMH, pEeaKIus TMOJIUKOHJSHCAINN, O0pa30BaHHE MENTUIHON
CBsI3U. buonornyeckoe 3Ha4Ye€HHE aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 TTENTHIOB.

benku xak npupoaneie nonumepsl. [lepBuuHas, BTOpudHas U TpPETUYHAS CTPYKTypa
O0enkoB. XUMHUYECKHUE CBOWCTBA OEJIKOB: THUAPOJW3, JEHATypalus, KaueCTBEHHBIS
peakIuu Ha OeJIKH.

Ionsmue 00 aA30mcooeparHcaujux 2emepoYUKIULeCcKUx COCOUHECHUSIX.
Tupumuounossie u nypunosvie ocnosanus. Hykneunogvie xuciomosi: cocmas, cmpoeHue
U buonocuYecKas pono.

JKCNePUMEHTAJIbHbIE METO/Ibl H3YYCeHUA BeLeCTB M UX NPpeBpalleHuil

PactBopenmne OenkoB B BOje, ACHATypalusi OCJIKOB MPU HArPEBaHHUH, IIBETHHIC
peakuuu Ha O€NIKH, PelIeHne SKCIEPUMEHTAIBHBIX 3371a4 TI0 TeMaM «A30TcoepKalimne
OpraHUYecKHe CoeNUHEHUs» U «Pacrno3HaBaHHe OPraHUuYeCKUX COEAUHEHUID.

BricokomoJieKkyJIIpHbIE COeTUHECHUSA

OCHOBHbBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MTOJTUMEpPU3ALUH, CPEIHIS MOJIEKYIISIpHAs Macca.
OcHOBHbBIE METOAbl CHUHTE32 BBICOKOMOJEKYJSPHBIX COCIMHEHHN — MOIUMEpU3alus U
NOJINKOHJeHcauus1. [Ilpeocmaenenue o cmepeopecyiApHoCmu U HAOMOJEKYIAPHOU
CmMpyKmype noaumMepos, 3a8UCUMOCHb CEOUCME NOIUMEPOE OM UX MOJEKVIAPHO2O U
HAOMONEKYAAPHO20 CIMPOEHUSI.

[lonumepnbie  matepuansl.  Ilmactmaccsl  (MONMMATHIICH,  MOJUIPONUJIEH,
MOJIMBUHUIXJIOPU/I, MOJIUCTUPOI, MOJIMMETUIIMETAKPUIIAT, MOJIMKapOOHATHI,
NoNMATHIICHTEpeTanaT). Y TUIN3alKs U epepadoTKa MIacTUKa.

DnacToMephl: HATypajbHbIM KaydyK, CUHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOMPEHOBBIN, U30MIPEHOBBIN) U cunuxonsi. Pe3una.
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BonokHna: HaTypanbHble (XJOMOK, LIEPCTh, IIENK), HMCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

Ilonumepwl cneyuanvhoeo Hazuauenus (meguon, Keenap, 1eKMPONPoeodsujue
noaumepwl, buopasiazaemvle HOIUMEPDL).

JKCIepUMEeHTAJIbHbIE MEeTObl H3YYeHHUS BellleCTB M UX MpeBpAaleH il

O3zHakomIleHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pellIeHHE SKCIIEPUMEHTAIbHBIX 33/1a4 10 TeMe «Pacrno3HaBaHue miacrmMace u
BOJIOKOHY.

PacuérHble 3a1a4u

Haxoxnenue MonexkyasspHO (GOopMyiibl OPraHUYECKOr0 COEAMHEHUS 110 MAaCCOBBIM
JOJISIM DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKJEHHUE MOJIEKYJSIPHOU (HOpMYJIbI
OpPraHUYecKOro COeUHEHUsl Mo Macce (00bEMY) MPOAYKTOB CrOpaHusi, O KOJUYECTBY
BeniecTBa (Macce, 0OBEMY) TPOAYKTOB PEAKIMU W/MIM HUCXOJHBIX BEIIECTB,
YCTaHOBJICHUE CTPYKTYpHOH (OpMYJbI OPraHMYECKOro BEIIeCTBA HA OCHOBE €ro
XUMHYECKUX CBOMCTB MJIU CIIOCOOOB MOJTYyYEHHUS, ONPEACICHUE T0JIH BbIX0OAa MPOIYKTa
peakiuu OT TEOPETUUECKU BOZMOMXKHOTO.

MexnpeaMeTHbIe CBA3U

Peanuzamuss MexXnpeaIMETHbIX CBSI3€M IIPU HU3YYEHUH OPraHUYECKOW XUMHUHU
B 10 Kyacce OCyIIeCTBISETCS Yepe3 MUCIOIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAaYYHBIX
IOHATHUM, TaK U MOHATUH, NPUHATHIX B OTACIBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOIO
LKA,

OO0mue ecTecTBEHHO-HAy4YHbIE IOHSATHUS: SIBIIEHWE, HAy4YHBIH (HakT, THUIOTE3a,
TEOpHWs, 3aKOH, aHalIM3, CHHTE3, Kiaccuukaius, HaOIIOIEHHe, HW3MEpPEHNUE,
JKCIIEPUMEHT, MOJIEJIb, MOJAEIUPOBAHUE.

dusznka: MaTepusi, aTOM, JIEKTPOH, MPOTOH, HEUTPOH, MOJIEKYJIA, SHEPTETUUECCKUI
yYpOBEHb, BEIIECTBO, TeJIO, OOBEM, arperaTHoe COCTOSTHUE BEIIeCcTBa, (U3HMUYECKUE
BEJINYUHBI, €AUHULIBI U3MEPEHUS, CKOPOCTh, JHEPTHUsI, Macca.

buonorusa:  kmerka, oOpraHumsM, 3KocucTema, Ouocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIH W TEeTepOoTpOdHBI THUN NHTAaHUS, OpOKEHHUE,
doTocuHTE3, TBIXaHUE, OCNKH, YTIIEBOIbI, JKUPBI, HYKJICUHOBBIC KHCIIOTHI, (DEPMEHTHI.

['eorpadusi: mone3Hsle HCKOTIaeMble, TOILIHBO.

TexHonorus: NuileBble MPOAYKTHI, OCHOBBI PAallMOHAJIBHOIO MUTAaHUS, MOIOIIUE
CpeacTBa, MaTepyabl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

TeopeTnvyeckne OCHOBbI XUMHH

Atom. CocTaB aTOMHBIX A€p. XUMUAUYECKUHN dieMeHT. M3otonwl. Kopnyckyisapro-
B0IHOBOU  OyanusM, 080UCMEEeHHAsl hnpupooa daekmponda. CTpoeHue >SIEKTPOHHBIX
000J104€K aTOMOB, KBAHTOBBIE YHCJIa. JHEPIrEeTUYECKUE YPOBHU U MOJYPOBHU. ATOMHBIE
opoutanu. Kinaccudukamuss XUMUYIECKHX 3JIeMEeHTOB (S-, pP-, d-, f-amemenTsI).
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Pacnipenenenue 371€KTPOHOB MO aTOMHBIM OpPOUTANSIM, HPUHYUN MUHUMYMA DHEPUl,
npunyun Ilaynu, npaseuno Xynoa. DIEKTPOHHbIE KOH(PUIypallMd aTOMOB 3JIEMEHTOB
MEePBOr0—4eTBEPTOrO MEPUOIOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJIEKTPOHHBIE
KOH(Urypauluu HMOHOB. [lowsamue 00 2Hepauu UOHU3AYUU, IHEPeUU CPOOCMEBA
K 971eKmpoHy. DNEKTPOOTPULIATEIBHOCTb.

Ileppuonnueckuin 3axkoH W Ilepuomnueckas cucremMa XUMHUYECKHX DIIEMEHTOB
.. MenneneeBa. CBsA3p NEPUOANYECKOrO 3aKOHa U Ilepmoandeckod CUCTEMBI
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpPUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHSI CBOMCTB XMMHYECKUX AJIIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BEIIECTB MO TIpynmaM M IepuoAaM. 3HAYEHHE MEPUOJUYECKOrO  3aKOHA
J.1. Menneneena.

XuMuueckas CBSI3b. BHIBl XUMHUYECKOM CBSI3M: KOBAJICHTHas, HWOHHas,
MeTalinyeckas. MexaHu3Mbl 00pa30BaHUS ~ KOBAJIEHTHOM  CBSI3U:  OOMEHHBIN
U JIOHOPHO-aKUENTOPHBIM. DHeprus W JuMHa cBs3U. [lonsipHOCTH, HANpPaBIEHHOCTh
U HACBIIAEMOCTh KOBaJIEHTHOM cBsi3u. Kparasle cBa3u. BopopoaHas CBs3b.
MeXMONeKyIsIpHbIE B3aUMOAECHCTBHUS.

BaneHTHOCT, M BajJeHTHbIE BO3MOXKHOCTH aTOMOB. [ ubpuouszayus amomHbIX
opbumaneti. CBS3b dJIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C KX T€OMETPUUECKIUM CTPOCHUEM
(Ha mpuMepe COeIMHEHUN 3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpenacraBieHne O KOMIUIEKCHBIX coeluHEHUsX. COCTaB KOMILIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBareiab, JUTraHiubl. Koopouumayuonuwoe uucno. Homenxnamypa
KOMNJIEKCHbIX ~ COeOuHeHUuti.  3HauyeHue  KOMIUIEKCHbIX  coeauHeHuil. [lonstue
0 KOOPJIMHALIHOHHON XUMHUH.

BemecrBa ~ MOJNEKyIpHOTO M HEMOJEKYJSIPHOTO  CTpPOE€HUA.  THIbI
KPUCTAJUIMYECKUX PEHIETOK (CTPYKTYpP) U CBOMCTBA BEILIECTB.

[TonsTne o paucnepcHbIX cuctemax. VMcTuHHBIE pacTBOpBl. [Ipedcmasnenue
0 KoaouoHvlx pacmeopax. CrnocoObl BEIpaKEHHUS] KOHIICHTPAIIUA PACTBOPOB: MaccoBas
JI0JIs1 BELIECTBA B PACTBOPE, MOJISIpHAsl KOHIEHTpauus. HacpleHHbIe 1 HEHACHILICHHBIE
pPacTBOPBI, paCTBOPUMOCTb. KpHUCTamoruaparsl.

Knaccudpukanuss M HOMEHKIaTypa HEOPraHMYECKHMX BEUIECTB. |pHBHANIbHbIC
HAa3BaHUs OTIEIBHBIX IPEICTABUTEICH HEOPIraHUYECKUX BEILIECTB.

Knaccuduxamnms XuMHUIeCKUX peakIfnil B HEOPraHUYECKON M OPraHnYeCKON XUMHUH.
3aKOH COXpPaHEHMsI MacChl BEIIECTB; 3aKOH COXPAHEHUs M IPEBPAILECHHS SHEPruu
Opu  XUMHUYECKUX  peakuusix. TemnmoBele  3(PQGEKThl  XUMHUYECKHX  pPEaKLHi.
TepmoxuMHU4eCKHe ypaBHEHUS.

CKOpOCTh XMMUYECKON peakuuH, €€ 3aBUCUMOCTb OT PAa3JIMYHBIX (PAKTOPOB.
I'omorenHsle u reTeporeHHsle peakuuu. Karanms u kaTaau3aTopsl.

OOpatumble ¥ HeoOpaTHUMbIE peakluu. XUMHYecKoe paBHoBecue. Kowcmamma
xumuyeckoeo pagHogecus. DakTOppl, BIUAKOLNIME HA TOJOXKEHUE XUMHUYECKOTO
paBHOBECHUS: TEMIIEpaTypa, MAABICHUE M KOHLEHTPAMM BEIIECTB, YYaCTBYIOIIUX
B peakuuu. [Ipunun Jle [laTtense.

14



denepanbHas padovas nporpamma | Xumus. 10-11 knaccesl (yrayO€HHBINH ypOBEHB)

Onextponutnyeckas auccouuanus. CunpHble U cinadble 37eKTpoauThl. CTeneHb
nuccoumanuu. Mownnoe npouszgedenue 600vi. Cpefa BOIHBIX PACTBOPOB: KHUCIOTHAas,
HeWTpanbpHas, menounas. Bogopoansiii nmokazarens (pH) pactBopa. I'uaponus cosei.
Peakiiun noHHoro oomMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakini. CTeneHb OKucieHus. OKUCIUTENb U
BOCCTaHOBUTEIIb. [Iponiecchl OKMCIEHHsI M1 BOCCTAHOBIICHUA. BaxkHelle OKUCIUTeNnu 1
BOCCTaHOBUTENIN. MeTO/1 3JEKTPOHHOr0 OanaHca. DJIEKTPOJIN3 pacTBOPOB U PACIIaBOB
BELIECTB.

JKCNMEePUMEHTAIbHbIE METO/IbI H3YYCHUS BELIECTB M UX NPeBpPalleHu i

Pa3znoxxeHue mnepokcuaa BOJAOPOAA B INPUCYTCTBUM KaTaau3aTopa, MOJEIH
KPUCTAINIMYECKUX PEIIETOK, IMPOBEACHHE PEAKIUH HOHHOIO OOMEHa, OINpeJeeHHe
Cpellbl pacCTBOPOB C MOMOIIBI0 HHAUKATOPOB, U3yYEHUE BIUSHUS Pa3IMUYHbIX (DaKTOPOB
Ha CKOPOCTh XMMUYECKOW PEAKIUHU U MOJ0KEHUE XUMUYECKOTO PAaBHOBECHS.

Heopranuuyeckass XuMus

[Tonoxxenne HemeTtawioB B lleprognueckoil cucTeMe XMMHUYECKHX DJIEMEHTOB
J.. MenneneeBa W OCOOCHHOCTH CTPOCHHSI WX aTOMOB. Du3MUeCKHue CBOMCTBA
HEMETAJJIOB. AJUIOTPONHS HEMETAUIOB (Ha MpuMepe Kuciaopopa, cepwl, (pocdopa u
yraepoa).

Bomopon. [lonmyuenwe, ¢usudyeckue H XUMUYECKHE CBOWCTBA: PEaKIIMH
C METaJJTaMH M HEMeTaJllaMH, BOCCTAaHOBUTENbHBIC cBoWcTBa. ['mapuasl. Tonauenvle
91eMeHMmbl.

l'anorensl. HaxoxmeHnwue B mpupojie, CHOCOOBI TMMOJydYeHHs, (HU3NUECKUue W
XUMUYECKHEe CBOMCTBAa. [amoreHoBomoponbl. BakHeWmme KuCIOpoacoAepKaline
coeMHEHUs TrajoreHoB. JlaGopaTopHble M MPOMBINIICHHBIE CIIOCOOBI TOJYYCHUS
rajoreHoB. [[ppuMeHeHne rajJJoreHoB U UX COCAUHEHUM.

Kucnopon, o3oH. JlabopaTopHble M TPOMBIIIJIEHHBIE CIIOCOOBI TOJYYCHUS
kucioposia. du3ndeckre ¥ XUMHUICCKUE CBOMCTBA M MPUMEHEHHUE KUCIOpOa U 030HA.
OKcubl ¥ TIEPOKCHU/IBI.

Cepa. Haxoxxnerue B mpupo/ie, CriocoObl MOIydeHUs, GU3NIECKUe U XUMHUICCKUC
croiictBa. CepoBomopon, cynbdunbl. Oxcun cepri(IV), okcun cepri(VI). Cepuucras u
CepHasi KUCJIOTHI U X coiu. OCOOEHHOCTH CBOMCTB CepHOI KUCIOTHI. [Ipumenenue cepol
U €€ COEIUHECHUM.

Azot. Haxoxaenne B mpupojie, crnocoosl moydeHus, GU3nIecKne 1 XuMUYECKHe
CBOMCTBAa. AMMUAK, HUTPUIbl. OKCHIBI a30Ta. A30TUCTasI U a30THAsI KUCJIOTHI M MX COJIH.
Oco0eHHOCTH CBOMCTB a30THOM KuCHOTHL. [IpuMeHeHue a30Ta U €ro COeAUHEHHI.
A30THBIE y10OpEHUSI.

dochop. Haxoxmenne B mnpupoae, CHocoObl TMOdydeHHs, (HHUINISCKHEC
1 xuMudeckue cpoiictBa. ochunbl u pochun. Oxcuasr pocdopa, pochopHas KUCIOTA
u e€ comu. Memaghocghopras u nupogocgopras kucromel, ocghopucmas
u ¢ocgoprnosamucmasn kuciomoi. Ilpumenenue ¢ochopa M €ro COETUHEHHUH.
docdopHbie y100peHHUS.
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VYrnepon, HaxoxJIeHUe B NMpUpoje. AJIOTporHble Moaudukanuu. Ousndyeckue u
XUMUYECKHE CBOMCTBAa TMPOCTHIX BeIIECTB, OOpa3oBaHHBIX yriaepoaoM. Oxcun
yraepoaa(ll), okcun yraepona(IV), yronbHas kuciaora u €€ cojid. AKTUBUPOBAHHBIM
yronb, adcopbyus. Dyanepenvl, epaghen, yenepoouvle nHanompyoku. llpumeHeHue
MIPOCTHIX BEIIECTB, 0OPA30BAHHBIX YIJIEPOJOM, U €r0 COCTUHECHUI.

Kpemunii. Haxoxaenue B mpupoAe, CHOCOObl MOMy4deHHs, (U3UUYECKue
u xumuueckue cpoicTBa. Oxcupa kpemHusA(IV), KpeMHHEBass KUCIOTa, CUIMKATHI.
[IpumeHenne kpeMHus U ero coeanHeHnil. CTeKIo0, ero nojiydeHue, BUJIbl CTEKIA.

[Tonoxenue wmetamwioB B llepuoauueckoil CHUCTEME XUMHUYECKHX JJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0UEK aTOMOB METaIIOB. Pacnpocmpanenue
XUMUYECKUX DNIeMEeHmMOos-memanos 6 3emHou kope. OOmme (u3nvyeckue CBOMCTBA
MetasuioB. [Ipumenenne metamioB B ObITY U TeXHUKE. CTUTaBbI METAJIIOB.

DNEeKTPOXUMUUYECKUN psAll HanpsKeHUH meTtauioB. OOIIMe crmocoObl MOJTYyUYCeHHS
METAJJIOB: THAPOMETAIUTYPrus, MUPOMETALTYPrusi, »3JeKTpoMmeTamnyprus. Ilonstue
0 koppo3uu MeTauioB. CriocoObl 3aIIUTHI OT KOPPO3UHU.

O6mas xapaktepuctuka wMertauioB |A-rpynmel  Ilepuoandeckoidt  cucTteMbl
XUMHUYECKUX 3JeMEHTOB. Hatpuii u kanuii: monydeHue, (puznueckue M XUMHUYECKHUE
CBOICTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTMHEHMUII.

O6mass xapakrepuctuka MetamwioB |lIA-rpynner  Ilepuoamdeckoit  cucTembl
XUMHYECKUX 3JIEMEHTOB. Maruuii U KaJbluii: mojgydeHue, GU3nyeckue u XUMHUIECKUe
CBOMCTBa, NMPUMEHEHUE NPOCTHIX BEHIECTB U UX coeduHeHHil. JKECTKOCTH BOIBI H
CIOCOOBI €€ YCTpaHEHHS.

AJNIOMUHUIN: TIONy4eHue, (PU3NYecKue U XUMUYECKHE CBOMCTBA, NPHUMEHEHHE
IPOCTOrO BEIIECTBA M €Tr0 coequHeHUN. AMGPOTEpHbIE CBOMCTBA OKCHAA U THAPOKCHIA
ATIOMHUHMUS, TUAPOKCOKOMIUIEKCHI aTFOMUHUS.

OO0miast ~ xapakTepucTtuka  MeTaiioB  mobounbix  moarpynn  (b-rpymm)
[Iepronnyeckor CUCTEMBI XUMUUYECKUX DJIEMEHTOB.

duznyeckue U XUMHUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. OKCuapl u
ruapokcuasl  xpoma(ll), xpoma(Ill) u xpoma(VI). Xpomarsl ©u AUXpOMATHI,
UX OKHUCIIMTENBHBIE CBOMCTBA. [lonyueHrne u npuMeHeHrue Xxpoma.

Pu3nyecKue U XMMUUYECKHE CBOMCTBA MapraHlla U €ro COeAMHEeHU. Baxunenmume
coenuHenus  mapranna(ll), wmapranuna(IV), wmapranna(VI) wu  mapranma(VID).
[lepmaHraHat Kanusi, €ro OKUCIUTEIIbHBIE CBOWCTBA.

duznueckne M XHUMHUYECKHE CBOMCTBA JKejie3a M ero coeauHeHmil. OKCHUIBI,
ruapokcuasl U conu keneza(ll) u xeneza(Ill). Ilonmydyenme u mpuMEHeHHE Keme3a
U €ro CILJIAaBOB.

dU3NYEeCKUEe U XUMHYECKHE CBOMCTBA Meau H €€ coenuHeHuid. [lomydyenue
Y IPUMEHECHUE MEIU U €€ COCTUHEHUN.

[uuk: nonyuyenue, GU3NYECKUE U XUMUYECKHE CBOMCTBA. AM(OTEpHbIE CBOWMCTBA
OKCHJIa U TUJIPOKCHUJIA IIMHKA, THJIPOKCOKOMIUIEKCHI IIMHKa. [I[puMeHeHne UHKa U ero
COCIMHEHN.
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IKCIEePUMEHTAIbHbIE METO/IbI H3YyUYeHHUs BEelIeCTB U UX MPeBpAaIeH il

N3yuenne oOpaslioB HEMETaUIOB, TopeHue cepbl, (docdopa, xenesa, MarHus
B KHCIIOPOJIC, M3ydeHUE KOJUICKITUU «MeTalyIbl U CIUTaBbI», B3AMMOICHCTBHE MICIIOYHBIX
U IIEJOYHO3EMEIbHBIX ~ METAJIOB €  BOJAOW  (BO3MOXHO  HCIIOJNB30BaHHE
BUJICOMAaTEPHUAaIOB), B3aUMOICHCTBIE IIMHKA U KeJie3a C PAaCTBOPAMH KHCIIOT U IIEeT0UeH,
KaueCTBCHHBIC PEaKIIMM Ha HEOPraHWYCCKHWE aHWOHBI, KaTHOH BOJOPOJa M KATHOHBI
METaJIOB, B3aMMOJICHCTBHE THIPOKCUIOB AIFOMHHMS M IIMHKA C paCTBOPaMH KUCJIOT U
eJIOYCH, peleHrne SKCIePUMEHTAIbHBIX 3a1ad 1mo TemMaM «l amoreHb», «Cepa u eé
COCIMHCHUS», «A30T U Pochop U MX COCAMHECHHS», «MeTalIbl TJIABHBIX MOATPYII»,
«MeTajutbl TOOOYHBIX MTOATPYTII.

XuMHA 4 5KU3Hb

Ponb xumun B 00€CeUCHWHM YCTOWYHMBOTO Pa3BUTHs uejoBedecTBa. lloHsATHE
0 HAy4YHBIX METOAaX IMO3HAHWUS M METOJOJOTHH HAyYHOTO HCCienoBaHus. Haydrbie
NPHUHIIMITBl OPTaHW3allid  XUMHYECKOT0 IPOU3BOJACTBA. [IpOMBINIUICHHBIE CIOCOOBI
NOJIYYCHHUS BaXKHEHIIMX BENICCTB (HA MpUMEpe IPOM3BOJICTBA aMMHaKa, CEpPHOU
KHCJIOTBI, MeTaHoja). [IpOMBINIUICHHBIE CIOCOOBI TOJIYYCHHMS METAJJIOB M CIUIABOB.
XVWMHYECKOEe 3arpsS3HEHUE OKpYIKAaIomed Cpeabl M ero TOoCHeACTBUA. [Ipobinema
nepepabomku omxo008 U noOOUHLIX NpoOykmog. Poilb XuMuM B 00ecreueHUU
SHEPreTUYecKoi 6e30nacHoCTU. [IpuHyunsvl «3e1EHOU XUMULY.

XuMuUs ¥ 310poBbe uenoBeka. JlekapcTBeHHbIe cpencTBa. [IpaBuia ucnoap30BaHus
JIEKapCTBEHHBIX MpenapatoB. Pois XUMuUM B pa3BUTUU MEIUITUHBI.

XYMHUS TUIIEM: OCHOBHBIE KOMIIOHEHTHI, MNHINEBbIe 100aBKku. Ponb xumun
B 00ecIieYeHUH UIIEeBOM 0€30MacHOCTH.

Kocmernueckue wu mapdromepHbie cpenctBa. beitoBas xumus. IlpaBuia
0€30MacHOro UCTOIb30BAHUSA MPENapaToB OBITOBOM XMMHUU B TIOBCETHEBHOM JKU3HM.

XUMHUS B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTENbHBIE MaTEPHAIIbI (LIEMEHT, OETOH).

XuMHUS B CeNTbCKOM X03siiicTBe. OpraHndeckiue 1 MUHEPaIbHbIE YA0OpEHUS.

CoBpemMeHHBIE KOHCTPYKIIMOHHBIE MaTepualibl, KpPacKH, CTEKJIO, Kepamuka.
Mamepuanwvl ons snexkmponuxu. Hanomexnonozuu.

PacuéTHble 3a7aun

Pacu€Ttpi: Macchl BemiecTBa WiIM 00BEMaA Ta30B MO HM3BECTHOMY KOJIHYECTBY
BEII[ECTBA, MAcce WM O0BEMY OJHOTO M3 YYACTBYIOIIMX B PEAKIIMU BEHIECTB, MAaCCHI
(06BpEma, KOMMUYECTBA BEMIECTBA) MPOAYKTOB PEAKIMH, €CIU OJTHO M3 BEHICCTB MMEET
nmpuMecu, Mmacchl (00bEMa, KOJIMYEeCTBa  BEMIECTBA)  MPOJYKTAa  PEaKIINH,
€CIM OJHO W3 BEIIECTB JAHO B BUJE pPacTBOpa C OMNPEIEIEHHOM MacCOBOM JOJer
PacTBOPEHHOIO BELIECTBA, MACCOBOM JOJM M MOJSPHOW KOHUEHTPALMU BEIIECTBA
B PacTBOPE, JOJIM BBIXOJIA MPOYKTA PEAKLIUH OT TEOPETHUYECKH BO3MOMKHOTO.

MesknpeaMeTHbIe CBSI3H
Peanuzanus mMexnpeaMETHBIX CBS3€l MpU HM3yYEHHH OOIIEeH M HEeOpraHu4ecKou
xumud B 11 kiacce ocyiiecTBIsieTCS 4epe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
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Hay4YHBIX MOHATHUH, TaK U MOHSITUN, MPUHATHIX B OTJEIbHBIX MPEAMETAX €CTECTBEHHO-
Hay4YHOTO IUKJIA.

OO0mue ecTeCTBEHHO-HAYYHbIE TOHSTHUS: SBJICHUE, Hay4dHbId (hakT, TUIOTE3a,
TEOpHs, 3aKOH, aHajdu3, CHUHTE3, KiIacCU(pUKaIUsi, NEPUOJUYHOCTh, HAOIIOJICHHUE,
U3MEpEHUE, IKCIIEPUMEHT, MOJIEb, MOJICIIMPOBAHHUE.

dusuka: MaTepusi, MUKPOMUP, MAKPOMHUP, aTOM, JIEKTPOH, IPOTOH, HEUTPOH, HOH,
M30TOIBI, PAJNOAKTUBHOCTh, MOJICKYJa, YHEPreTHUUECKUU YPOBEHb, BEIIECTBO, TEJO,
00bEM, arperaTHo€ COCTOSIHME BEIECTBAa, WUJCAIbHBIA Ta3, (U3UYECKHE BEIMYMHBI,
€JIMHULIBI U3BMEPEHUS, CKOPOCTh, SHEPTHs, Macca.

buonorusi: knetka, opraHusm, 3KocucTeMa, Ouochepa, MeTaboIU3M, MaKpO-
U MHUKPODJEMEHTHI, OCJKH, >KUPbI, YIJIEBOJbI, HYKJICUHOBBIC KHUCIOThI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK IHEPTHH B IKOCUCTEMAX.

['eorpadusi: MuHeEpanbl, TOpPHBIE MOPOJIbI, TMOJIE3HBIE HCKOMAeMbIE, TOIUIUBO,
pecypchl.

TexHomorusi: XUMHYECKasi MPOMBINIJIEHHOCTb, METAJUIYpPrusi, CTPOUTEIbHbBIC
MaTepuajbl, CEIbCKOXO3SIICTBEHHOE IPOU3BOJICTBO, IMINEBAs IPOMBIIIJIEHHOCTb,
dapMaiieBTHUYECKass MPOMBIIUICHHOCTh, MPOU3BOJICTBO KOCMETHYECKHX IPENapaTos,
MIPOU3BOJICTBO KOHCTPYKIITMOHHBIX MAaTEPHAIOB, DSJICKTPOHHAS IMPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTHH.
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IIJTIAHUPYEMBIE PE3YJIBTATBI OCBOEHUS ITPOI'PAMMBI 11O XUMHUHN
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

B CcoOOTBETCTBMH C CHCTEMHO-IESATEIILHOCTHBIM IOAXOJOM B CTPYKTypeE
JUYHOCTHBIX PE3YyJIbTaTOB OCBOCHUS MpEIMeTa «XUMHS» Ha YPOBHE CPEJAHET0O OOIIEro
o0pa30BaHus BBIIENEHBI CIEIYIOUIME COCTABISIOUIME: OCO3HAHHUE OO0YUYaIOIIUMUCS
POCCUMCKOM  TPAXJAHCKOM  HMAECHTUYHOCTH; TOTOBHOCTh K  CaMOPA3BUTHIO,
CaMOCTOSITEJIbHOCTH W CaMOONPEJACIICHUIO; HAJIMYWe MOTHUBAIMM K OOYYCHHIO;
TOTOBHOCTH M CIIOCOOHOCTh O0YYaIOIIUXCS PYKOBOJICTBOBATLCS MPUHSITHIMU B OOIIECTBE
MpaBUjaMd U HOPMamHu I[IOBEJICHUS; HAIUYUE TMPABOCO3HAHUS, JSKOJOTHYECKOU
KYJbTYPbI; CIIOCOOHOCTh CTABUTH 1[E€JIU U CTPOUTH KU3HEHHBIC TIAHBI.

JIndHOCTHBIE  pe3ylbTaThl  OCBOCHUA  NpeaMeTa  «XHUMUA»  OTPaAXKaKT
c(hOpMUPOBAHHOCTh  ONBbITA IO3HABATEJIPHOM M  TMPAKTUYECKOHW  JACSATEIbHOCTU
oOy4aromuxcs B MPOIECCE peaau3alud 00pa3oBaTeIbHON JeATEIbHOCTH.

JIMdHOCTHBIE  pe3ylbTaThl  OCBOCHUA  NpeAMeTa  «XHUMHUA»  OTPAXKAKOT
c(hOpMUPOBAHHOCTh  ONBbITA IO3HABATEJIPHOM W  TMPAKTUYECKOW  JACATEIbHOCTU
00Oy4aromuXxcs B MPOIIECCe peaau3alnd 00pa3oBaTeNIbHON AESTENbHOCTH, B TOM YUCTIE B
YacTH:

1) rpaaaHCKOro BOCIUTAHMSA

OCO3HAaHMsS OOYYAIOUIUMHUCS CBOMX KOHCTUTYLMOHHBIX IpaB M OO0sS3aHHOCTEH,
YBaXKEHUS K 3aKOHY U MPABOMOPSAJIKY;

IPEACTABICHUS O COI[MAIbHBIX HOPMAaX M MpaBUIaX MEXKIMYHOCTHBIX OTHOLIECHUM
B KOJUIEKTHUBE;

TOTOBHOCTH K COBMECTHOW TBOPYECKOW NEATENbHOCTH TMPU CO3JAaHUU YUEOHBIX
IPOEKTOB, PEIICHUH Y4YEOHBIX U TMO3HABATENbHBIX 3a/1ad, BBIMOJHEHUU XHUMHYECKUX
AKCHEPUMEHTOB;

CIIOCOOHOCTH TOHUMATh U IPUHUMATh MOTUBBI, HAMEPEHUS, JIOTUKY U apTyMEHTHI
JIPYTHX TP aHAIIW3€ PA3IMYHBIX BUJIOB YU€OHOH JESTEIHHOCTH;

2) MATPHOTHYECKOT0 BOCTIMTAHMS:

LIECHHOCTHOTO  OTHOLIEHUS K HCTOPUYECKOMY W  HAYYHOMY  HaCIECIUIO
OTE€YECTBCHHOMN XUMUM;

YBOXKEHHUSI K TIPOlleCCy TBOpPYECTBA B OO0JaCTH TEOPUM U MPAKTHUYECKOTO
MPUJIOKEHUSI XUMUH, OCO3HAHUS TOTO, YTO JAHHBIC HAYKH €CTh PE3YJIbTAT JIIUTEIbHBIX
HAOJIOICHNUM, KpPOMOTIMBBIX OKCIEPUMEHTAIBHBIX TMOUCKOB, TOCTOSHHOTO Tpy/a
YYEHBIX U IPAKTUKOB;

VMHTEpPECAa W IO3HABATEIbHBIX MOTHMBOB B MOJIYYEHHHM W IOCIEAYIOIIEM aHaJN3€
MH(pOpMALINK O MEPEIOBBIX TOCTUKEHUSIX COBPEMEHHOM OTEUeCTBEHHON XUMMUH;

3) AYXOBHO-HPaBCTBEHHOT 0 BOCTIMTAHUSI:
HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO MTOBEACHUS;
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CIIOCOOHOCTU OIICHUBATh CUTYyalldd, CBSI3aHHBIE C XWMHUYECKUMHU SIBIICHUSIMHU,
Y IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI
U LICHHOCTH;

TOTOBHOCTH OLIEHMBATH CBOE MOBEJECHUE U MOCTYIIKA CBOMX TOBAPUILEU C MO3ULUAMN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUSA MOCIIEICTBUM MOCTYIKOB;

4) popMupoBaHuUs KYJIbTYPbI 310POBbSI:

MOHUMAaHUS LIEHHOCTEHN 310pOBOIo M 6e30macHoro o0pasa >ku3HU, HEOOXOAUMOCTH
OTBETCTBEHHOTO OTHOIIEGHHUS K COOCTBEHHOMY (HU3NYECKOMY U TCHXHUYECKOMY
3JI0POBBIO;

coOoicHUsT TpaBuil 0Oe30MacHOro oOpalleHuss C BellecTBaMU B OBITY,
MIOBCETHEBHOW JKMU3HU, B TPY/AOBOH EATEIHLHOCTH;

TOHMMaHUS [IEHHOCTU MPAaBHJI MHIUBUAYATHHOTO U KOJUIEKTUBHOTO 0€30MacHOTro
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3I0POBBIO U KU3HU JTFO/ICH;

OCO3HAHUSl TIOCJIEACTBUH W HENPUATHS BpPEIHBIX MPHUBBIUEK (YMOTpeOIIeHUs
QJIKOTOJIs, HAPKOTUKOB, KypeHHs );

5) Tpya0BOr0 BOCTIMTAHMS:

KOMMYHHUKAaTUBHOW KOMIIETCHTHOCTH B Y4EOHO-UCCIIC0BATEILCKOMN JICSITEIBHOCTH,
OOIIECTBEHHO MOJIC3HOM, TBOPUYSCKON U APYTHX BUIAX JICATCILHOCTH,

YCTaHOBKM Ha aKTUBHOE yYacTHE B PEHICHHH IMPAKTUYECKUX 3a7a4 COIHAIbHOM
HaMpaBJICHHOCTH (B paMKax CBOETo Kjacca, IIKOJIbI);

MHTEpeca K MPAKTHUECKOMY U3YUICHUIO MMPOQPECCHI pa3TUIHOTO PO/Ia, B TOM YHCIIC
Ha OCHOBE NMPUMEHEHHS NMPEJAMETHBIX 3HAHUH 110 XHUMUU;

YBKEHUS K TPYAY, JTIOASIM TpyJa U pe3ylibTaTaM TPYIOBOU JEATEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIWBUAYaIbHOU TPAEKTOPUU 0Opa30BaHMS,
Oynymeit mpodeccun W peaim3allud COOCTBEHHBIX J>KM3HEHHBIX IIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHUHW, HWHTEPECOB M TOTpeOHOCTEH
00IIIeCTBa;

6) IK0JIOTHYECKOro BOCITUTAHUSI:

HKOJIOTUYECKH IE€JIECOO0PAa3HOT0 OTHOIIEHUS K TPHUPOAEC KaK HMCTOYHUKY
CYILIECTBOBAHHUS KU3HHU Ha 3E€MIIE;

MOHUMaHUS TH00aTBbHOTO XapakTepa dKOJOTHYECKUX MpOoOJeM, BIHUSHUS
SKOHOMHUYECKHUX ITPOLECCOB HA COCTOSIHUE ITPUPOAHON U COLMAIBHOM CPEJIbL;

OCO3HAHMSI HEOOXOJUMOCTH HCIOJIB30BAHUS JOCTHKCHUN XUMHH JIJISI PEIICHUS
BOIIPOCOB PAIIMOHAJIBHOTO IPUPOAOTIOJIb30BAHNS;

AKTUBHOI'O HEMNPUATUA JNEUCTBUM, NPUHOCSIIIMX BPEH OKPYKAIOLIEH MNPUPOJHOU
cpene, yMEHHUS TMPOTHO3MPOBATH HEOIATONPUSATHBIE HKOJOTHYECKUE MOCIECACTBUS
NPEeANTPUHUMAEMBIX JEMCTBUN U MIPEIOTBPAIIATh UX;

HAJIMYMSI PA3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJIbTYPHI,
ONbITa JEATENIBHOCTA JKOJOTMYECKOW HAmNpaBJICHHOCTH, YMEHHUS PYKOBOACTBOBATHCS
MMH B MO3HABATEJIbHOW, KOMMYHUKATUBHON M COLMAILHON MPAKTUKE, CIIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTUBOCTOATH UIEOJIOTUU XeMo(hoouu;
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7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHS HAayKH U
OOLIECTBEHHOM MPAKTUKH;

MOHUMAaHUs cneuu(UKN XMMUU KaK HayKd, OCO3HAaHMS €€ posid B (POPMHUPOBAHUU
pPAllMOHAJIBHOIO HAy4YHOTO MBIIUIEHUS, CO3JaHUHM  LEJIOCTHOTO  NPEACTABICHUS
00 OKpy>XarolleM MHpE Kak O €IMHCTBE MPUPOAbI U YEIOBEKA, B O3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEH U pelIeHuu NpoOJieM COXpaHEeHHs IPUPOTHOTO PAaBHOBECHS;

yOeXAEHHOCTH B 0COO0M 3HAUMMOCTH XUMHUH ISl COBPEMEHHOM LIMBUIIM3ALINU: B €€
I'YMaHUCTUYECKOW HAMNpaBI€HHOCTH W BaXXHOM pOJM B CO3JaHUM HOBOM 0asbl
MaTepUAIbHON KYJbTYpbl, B PEHICHUH TJIO00ATbHBIX MPOOJEM YCTOWYMBOTO Pa3BUTHS
YeJI0BEUECTBA — CHIPhEBOM, IHEPTETUUECKOM, MTUIIIEBON U KOJIOTHYECKON O€30MacHOCTH,
B Pa3BUTHUM MEIMIIMHBI, O0ECIIEUEHUN YCJIOBHM YCIEUIHOTO TpyJa U HKOJIOTHYECKH
KOM(OPTHOM KU3HU KAXI0T0 WiIeHa 00I1ecTBa;

€CTECTBEHHO-HAYYHOM IPaMOTHOCTH: MMOHMMAHMUS CYIIHOCTH METOJOB MO3HAHWS,
UCIIOJIb3YEMbIX B ECTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJb30BATh IMOJy4yaeMble
3HAHMS JJI1 aHalu3a U OOBSICHEHUS SIBJICHUN OKpYKAIOIIEro MUpa U MPOUCXOIAIINX
B HEM HM3MEHEHUM, YMEHHMs JeflaTh 00OCHOBAHHBIC 3aKIIOYEHUSI HA OCHOBE HAYUHBIX
(aKkTOB U UMEIOIIUXCS JAHHBIX C LIEJBIO MOJTYUYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO MCIOJIb30BaTh XUMUYECKUE 3HAHUS JJIsl PEIICHUS
npo0JIeM B pealibHbIX KU3HEHHBIX CUTYAIUAX;

MHTEpECA K MMO3HAHUIO, UCCIIEN0BATENBCKON IESITENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U CaMOOOpPa30BaHHUIO,
K aKTUBHOMY TIOJIyYEHUIO HOBBIX 3HAHMI MO XMMHUH B COOTBETCTBUU C >KU3HEHHBIMU
OTPEeOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B pPa3IMUHBIX cdepax mnpodecCuoHaIbHON
NEeATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATHBI

MeranpenMeTHble pe3yJdbTaTbl OCBOEHHSI NPOrpaMMbl MO XHMHU Ha YpOBHE
CpeIHero o01Iero o0pa3oBaHus BKIFOYAOT:

3HAYMMBbIE TUTSt dbopmupoBaHus MUPOBO33PEHUS oOyyJaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIICHAYYHBIE TMOHSATHUS, OTpaKaroIIne
[IEJIOCTHOCTh HAyYHOUN KapTHUHBI MHUpa U CHEIM(PUKY METOIOB TTO3HAHUS, UCTIOJIb3yEeMBbIX
B €CTECTBEHHBIX HayKax (Marepus, BELIECTBO, SHEPIUs, SBICHHUE, MPOIIECC, CUCTEMA,
HAy4YHBIN (DaKT, MPUHIUT, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHs, HCCIEIOBaHHE,
HaOJIOICHNE, M3MEPEHHE, DKCIIEPUMEHT U JIPYTHUE);

VHUBEpCAIbHBIC Yy4eOHBbIC JeWcTBHUS (MO3HABAaTEIbHBIE, KOMMYHUKATHBHBIC,
pETyISITUBHEIE), oOecnieunBatoniue (GopMupoBaHue (PyHKIIMOHATBHONW TPAMOTHOCTH U
COIMAIbHON KOMIIETEHIIUU 00Y4arOIIUXCS;

CIIOCOOHOCTh OOYYaIONIMXCSl HMCIOJb30BaTh OCBOCHHBIE MEXIAUCIUILIMHAPHEIE,
MHPOBO33PEHUYECKHE 3HAHUSI U YHUBEpCAJbHbIE yUeOHbIC NEUCTBUSI B MO3HABATEIbHOU
Y COLIMAIIbHOM MPAKTHKE.
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MertanpenMeTHbIe pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATBHBIMU YU€OHBIMHU
MMO3HABATENbHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU JCUCTBUSMU.

ITo3naBaTe/ibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiiCTBHS
ba3oBble JJoruueckue a1eicTBUA:

CaMOCTOSITEIbHO (POPMYIUPOBATH M aKTyaJIM3UPOBATh MPOOJIEMy, paccMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAEHATh LEIN AEATCIBHOCTH, 3a/1aBas napaMeTpbl U KPUTEPUU UX JOCTUKECHUS,
COOTHOCHUTD PE3YJIbTAThI ICSITEILHOCTH C MTOCTABICHHBIMU LETISIMU;

UCIIOJIb30BaTh MPYU OCBOCHUM 3HAHUW MPUEMBI JIOTUYECKOTO MBIILICHUS : BBIIAETATH
XapakTepHbIE MPU3HAKKA MOHSATUM M YCTAHABIMBATH WX B3aUMOCBSI3b, HCMOJIb30BATh
COOTBETCTBYIOIIUE TOHITHUS JIJIs1 OOBSICHEHUS OTJEIbHBIX (PAKTOB U SIBJICHUI;

BBIOMPATh OCHOBAHUSI W KPUTEPUU ISl KiacCU(pUKAIIUU BEHIECTB U XUMUUYECKUX
pEeaKLnii;

yCTaHABJIUBATh MPUUUHHO-CJIEACTBEHHBIE CBSI3U MEXKY M3y4Yae€MbIMU SIBICHUSIMU;

CTPOUTH JIOTUYECKHE PACCYXKJICHHS (MHIYKTUBHBIC, ASAyKTHUBHbBIC, 110 aHAJIOTHH),
BBISBJISITH 3aKOHOMEPHOCTU W TPOTHUBOPEUUS] B PACCMATPUBAEMBIX SBJICHUSIX,
(dbopMyITHUPOBATH BHIBOBI U 3aKIIOUCHUS;

IPUMEHATh B TMPOLIECCE ITO3HAHUS MCIOJb3YEMbIE B XUMHU CHUMBOJHAYECKUE
(3HaKOBBIC) MOJIEIIH, TPEOOPA30BLIBATH MOJICIIbHBIE MTPEJCTABICHUS — XUMUYECKHUM 3HAK
(cumMBOJI) dreMeHTa, XuMUYeckas (Gopmysia, ypaBHEHHE XHMHYECKOW pEakiuu  —
IIPY PEIICHUH YIeOHBIX TT03HABATENIBHBIX U MPAKTUYECKUX 3a]1a4, MPUMEHSITh Ha3BaHHbBIC
MOJICJIbHBIC TIPEACTABICHUSA IS BBISIBIICHHUS XapaKTEPHBIX IPU3HAKOB H3yYAE€MBIX
BEIIECTB U XUMUYECKUX PEAKIIHM.

Ba3oBble ucciaenoBarte/bCKHe 1eHCTBUA:

BJIAJI€Th OCHOBAaMU METOJ0B HAYYHOT'O IMO3HAHUSA BEIIECTB U XUMHUYECKUX PEAKIINIA;

dbopMynHpoBaTh LIETU U 3a7a4l HCCIIEOBAHUS, UCIIONH30BATh MOCTABICHHBIC
U CaMOCTOATEIHHO C(OPMYITHMPOBAHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA TIO3HAHUS U
OCHOBBI i1 (POPMUPOBAHUSI THUIMOTE3BI MO MPOBEPKE MPABMIHBHOCTH BBICKA3bIBAEMBIX
CYXICHUU;

BJIAJIETh HABBIKAMH CAMOCTOSATENBHOIO IUIAHUPOBAHUS U MPOBENACHUS YYEHUUYECKUX
AKCIIEPUMEHTOB, COBEPIIEHCTBOBATh YMEHHs HaOIIOAaTh 3a XOJOM TpoIlecca,
CaMOCTOSITEJILHO TIPOTHO3UPOBATH €ro pe3yibTaT, (OPMYIUPOBATH OOOOIICHUS U
BBIBOJIBI OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB MCCIEIOBAHUSA, COCTABIISIThH
000CHOBaHHBIN OTYET O IPOJIEITAHHON paboTe;

MPUOOPETATH OMBIT YYEHUIECKOM MCCIIeIOBATEIHCKON M IPOSKTHON JEATEIHHOCTH,
MPOSIBIISATh CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHUS
MMPAKTUYECKUX 33/1a4, TPUMEHEHUIO PA3JIMYHBIX METOAOB ITO3HAHHS.

Pabora c nunpopmanmeii:
OPUEHTHPOBATHCSA B PA3IUYHBIX UCTOYHUKAX MH(MOpMaUUM (HAyYHO-MOMYJspHAas
auTepaTypa XUMUYECKOTO COJIepKaHUs, CIpaBOYHbIE mocobus, pecypcbl MHTepHETa),
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aHANIM3UPOBATh UH(POPMALIMIO PA3IMYHBIX BUAOB U (POPM MpPEACTABICHUS, KPUTUUECKU
OLICHMBATh €€ JOCTOBEPHOCTh U HEMMPOTUBOPEUYUBOCTH;

(opMyIHpPOBAThH 3aIIPOCHI U MPUMEHATH Pa3IMYHbIE METOJIbI ITPU MOUCKE U 0TOOpE
uH(popMaIu, HEOOXOJUMOM JIs1 BBINIOJHEHUS YU€OHBIX 3a/1a4 ONpPEAeTIEHHOTO TUIIA;

NpuoOpeTaTb  OMNBIT  HMCHOJB30BaHUS  HMH()OPMAMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUN U Pa3IMYHbIX IOMCKOBBIX CUCTEM;

CaMOCTOSITEJIbHO BBIOMPATh ONTUMAJIbHYIO (DOpPMY MpeacTaBiIeHUsS HH(POPMALNH
(cxembl, rpaduKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAYYHBIN A3BIK B KAauyeCTBE CPEJICTBA MpU pabOTe C XUMUYECKOU
uHpOpMaIMel: TPUMEHITh MeXIpeIMeTHbIE ((PU3MUecKe U MaTeMaTUYECKUE) 3HAKU U
CUMBOJIBI, (POPMYJIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISAHOCTH.

KoMMyHUKATHUBHBIE YHUBEpPCAJbHbIE y4eOHbIe AeiiCTBHSI:

3aJ1aBaTh BOIPOCHI IO CYIIECTBY OOCYKJaeMOW TEMbI B  XOJ€ JOHAJIoTa
W/WIK  JTUCKYCCHM, BBICKa3blBaTh WJACH, (HOPMYIUPOBATH CBOM  IPEIIOKCHUS
OTHOCHUTEJIBHO BBITIOJTHCHHS TIPE/IIIOKEHHOM 3a]1a4Wu;

BBICTYIIaTh C TIPE3CHTAllMell pe3yJbTaTOB ITO3HABATCIIBHOW JICSITEILHOCTH,
TIOJIYYCHHBIX CaMOCTOSATEIbHO WM COBMECTHO CO CBEPCTHHKAMHU IPU BBITTOJTHCHHUH
XHMHYECKOTO OSKCIICPUMEHTa, MPAKTHYECKON pabOThl IO HMCCICIOBAaHUIO CBOWCTB
U3y4aeMbIX BEICCTB, peali3allid y4eOHOTO IPOeKTa, U (HOPMYIUPOBATH BHIBOJIBI
10 pe3yibTaTaM MPOBEAEHHBIX UCCIICIOBAHUMN IyTEM COTJIaCOBaHUS TMO3UIUN B XOE
o0CcyXeHus 1 OOMeHa MHEHUSIMHU.

PeryasiTuBHble YHHBepPCcAJbHbIe y4eOHbIE HeiiCTBUSA

CaMOCTOSITEJIbHO  IUTAHMPOBATh M OCYHIIECTBJISATH CBOIO  IMO3HABATEIHHYIO
JEeSTENbHOCTh, oOmpeAensss e€ Nend W 3aJa4yd, KOHTPOJIUPOBaTh W 1O MEpe
HEOOXOIMMOCTH KOPPEKTUPOBATH MIPETIAaraeMbIil alTOPUTM JICUCTBHI MPU BHITIOTHEHUN
y4eOHBIX M HCCJEIOBATENbCKUX 3a7ad, BbIOMpaTh HambOonee 3((EeKTUBHBIN Crocoo
WX peIIeHus ¢ Y4YETOM TIONYYEeHHs] HOBBIX 3HAHUW O BEMIECTBAX W XUMHUYECKHUX
peaKuusx;

OCYIICCTBJISITh ~ CAMOKOHTPOJb  JEATEIBbHOCTH HA  OCHOBE CcaMOaHalIn3a
¥ CAaMOOIICHKH.

[IpenmeTtHbIe pE3yNbTaThI OCBOCHHUS MPOTPAMMBI o XUMHAH
Ha yriyOJ€éHHOM YpOBHE Ha YpPOBHE CpeaHEero oOIero o0pa3oBaHUs BKIIOYAIOT
cneruuyeckue I y9eOHOTO mpeaMera «XHUMHs» HaydHble 3HAHUS, YMEHUS U
CIOCOOBI JACHCTBUH 1O OCBOCHUIO, MHTEPIIPETAIIMN U MPEOOPa30BAHUIO 3HAHUHN, BHIIBI
JESTENHHOCTH TI0 TOJIYYCHUIO HOBOTO 3HAHWS W TPUMCHCHHWIO 3HAHWHA B Pa3TUIHBIX
Y4eOHBIX CHTYallMsAX, a TakKKe B pEaJbHBIX JKU3HCHHBIX CHUTYyaIUSIX, CBSI3aHHBIX
c xuMuen. B mporpaMMe 1Mo XuMuU TpeIMETHBIE PE3YNIbTAThI MPEACTABICHEI 110 TOJaM
H3Yy4YCHUS.
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NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHBIE pe3yNbTaThl OCBOEHHUS Kypca «OpraHuueckas XHMUS) OTPaXaroT:

c(hOpMUPOBAHHOCTbH MPECTABICHUIN: O MECTE M 3HAYCHUU OPTaHUYECKON XUMHUHU
B CHCTEME €CTECTBEHHBIX HayK U €€ pOJu B O0ECIEUCHUH YCTONYMBOTO Pa3BUTHS
YeJIOBEUEeCTBA B PEIICHUM MPOOJEeM HKOJOTUUYECKOM, HHEPreTHUYEeCKOW M MHUILEBOM
0€30MacHOCTH, B PAa3BUTHUM MEJUIIMHBI, CO3JaHUU HOBBIX MAaTEpPUATIOB, HOBBIX
MCTOYHUKOB DHEPruu, B OOECINEYEHUWU PAIMOHAIBHOTO MPUPOAOIOIL30BaAHMUS,
B (hOpPMUPOBAHUM MUPOBO33PEHUS U O0IIEH KyJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTUICCKH
000CHOBAaHHOTO OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U IPUPOIHOM CpeJIe;

BJIaJICHUE CUCTEMON XMMHUYECKUX 3HAHUM, KOTOPask BKIIOYAET: OCHOBOIOJIATAOIINE
HOHSATHSA — XUMHUYECKHI 3JICMEHT, aTOM, PO M 3JICKTPOHHas 000JI0UKa aroma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YXKAEHHOE COCTOSIHUSI aToMma, THOpHUIU3alUs
aTOMHBIX OpOUTaNCH, MOH, MOJICKYJIa, BAJICHTHOCTh, AJIEKTPOOTPHUIIATEIILHOCTD, CTETICHb
OKHUCJICHUSI, XHMUYECKasl CBSI3b, MOJIb, MOJIIPHAsI Macca, MOJISIPHBIN 00BEM, YTIIEPOIHBIH
CKelleT, (PYyHKIMOHAJbHAsI TPYIINA, pajauKaj, CTPYKTypHbIe (GopMyibl (pa3BEPHYTHIE,
COKpaliéHHbIE, CKEJICTHBIC), H3OMEpHUs  CTPYKTypHas ©  IPOCTPAHCTBEHHAas
(reomeTpuuecKas, onmuueckds), W30MEpbl, TOMOJIOTHYECKHI ps, TOMOJIOTH,
YIJIEBOAOPOBI, KACIOPOA- U a30TCOJAEPKAILIME OPraHUYECKUE COCIUHEHUS, MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIWHEHUS; TCOPUH, 3aKOHBI
(nepuonnueckuit 3akon .M. MenneneeBa, Teopusi CTpOEHHUSI OPraHUYECKUX BEIIECTB
A.M. DbytriepoBa, 3aKOH COXpPaHEHHMsS MAacChbl BEIIECTB, 3aKOH COXPAHEHUS U
IPEBPAIIEHUS SHEPTUU NP XUMUYECKUX PEAKLUUIX), 3AKOHOMEPHOCTH, CUMBOJINYECKU
S3bIK XUMHUH, MUPOBO33PEHYECKUE 3HAHUS, JIEXKAIME B OCHOBE IIOHUMAaHUs IPUYNHHOCTH
U CHUCTEMHOCTH XMMHWYECKUX SIBICHUM; IPEICTABICHHUS O MEXaHU3MaX XUMHUYECKUX
peaKkunii, TEPMOAMHAMUYECKUX M KHHETUYECKHMX 3aKOHOMEPHOCTSIX WX IPOTEKaHHUS,
O B3aMMHOM BIIMSIHUM aTOMOB W TpyHIl aTOMOB B MOJIEKYyJaX (MHIAYKTUBHBIN H
Me3oMepHbIi 3 dexTsl, opuentantel | uw Il poma); daxTomornyeckue cBeaeHUS
O CBOWCTBaX, COCTaBe, IOJTYYECHUHM U OE30MaCHOM HCIOIH30BAHUU BAKHEHIINX
OpPraHMYECKUX BEIIECTB B OBITY W MPAKTUYECKON MEATETbHOCTH YeJOBEKa, OOIIMX
Hay4YHbIX MPUHIMIAX XHUMUYECKOrO MPOMU3BOJACTBA (Ha MpUMEpPE MPOU3BOJCTBA
MeTaHoJIa, epepadoTKu HeDTH);

chOpPMHUPOBAHHOCTh YMEHHI: BBISBIATH XapaKTEpHBIC TMPHU3HAKH TOHSATHH,
YCTaHABIMBAaTh WX  B3aHUMOCBA3b, MCIIOJB30BaTh  COOTBETCTBYIOLIUE  IOHSTHUSA
IIPY ONHCAHUHU COCTAaBA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCMHEHUN;

c(hopMHUPOBAHHOCTH YMCHHIA:

HCMOJIB30BATh XHUMHUYECKYIH) CHUMBOJIUKY JUISI COCTaBJICHUS  MOJICKYJISIPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (HOPMYN OpPraHUYECKHUX
BEIIECTB;

COCTaBJISITh YPAaBHECHUS XHMHUYECKHX PpEAKIUHA M PACKPBIBATh HX CYIIHOCTh:
OKHCJIUTENbHO-BOCCTAHOBUTEBHBIX PEAKIIUN ITOCPEICTBOM COCTABJIEHUS SJIEKTPOHHOTO
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OanaHca 3TUX peakui, peakluii HOHHOTO OOMEeHa MYTEM COCTABIEHHUS UX TMOJHBIX U
COKpAILIEHHBIX UOHHBIX YPaBHECHUN;

U3rOTABIMBATh  MOJEIM MOJIEKYJ OPraHWYECKHUX BEIIECTB ISl WIUIFOCTPALMU
UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUN: YCTaHABIMBATh NPUHAJICKHOCTh HM3YYEHHBIX
OpraHMYECKUX BEILECTB M0 UX COCTaBY M CTPOCHUIO K ONpPEAeNEHHOMY KilacCy/TpyIie
COCIMHEHUN, Oagamb UM Ha3BaHUs Mo cuctematudyeckoil HomeHkiatype (IUPAC) u
npueoOums TPUBHUAIBHBIE HAa3BAaHUA JUIsl OTAENBHBIX NPEJCTaBUTENEH OpraHUYEeCKUX
BEUIECTB  (ITWJIEH, aleTW/IeH, TOJyoJd, TJUUEPUH, ATHICHIJIMKONb, (EeHOI,
dopManpaerus, aueTanbIerui], aleToOH, MypaBbUMHAs KHCIIOTa, YKCYCHas KHCIIOTa,
CTeapuHOBas, OJEMHOBAs, MNAJIbMUTUHOBAS KHCIOTHI, TJUIUH, aJaHWH, MaJbTO3a,
GpyKTO3a, AaHUIIMH, AUBUHUI, U30MPEH, XJIOPOIIPEH, CTUPOJI U JPYTHeE);

c(OpMHUPOBAHHOCTh YMEHHUS OMPEEATh BUJ XUMUYECKON CBS3H B OPraHUYECKHUX
COEIMHEHUAX (KOBaJEHTHAsI M MIOHHAA CBS3b, G- U T-CBA3b, BOJOPO/IHAS CBS3b);

chOpPMHUPOBAHHOCTh ~yYMEHHUS MPUMEHSATh TOJIOKEHUS  TEOPUU  CTPOCHHS
opranndeckux Bemects A.M. byriepoBa mis oOBsSICHEHHS 3aBHCHUMOCTH CBOMCTB
BEIIECTB OT UX COCTAaBa M CTPOCHHS;

c(hOpMHPOBAHHOCTh YMEHHI XapaKTepU30BaTh COCTaB, CTPOCHHUE, (PU3MYecKue u
XUMHUYECKHE CBOMCTBA TUIMUYHBIX MPEACTABUTENIEH Pa3IMYHBIX KJIACCOB OPraHUYECKHUX
BEILECTB: AJIKAHOB, LHMKJIOAJKAHOB, AJKEHOB, AJIKAAUEHOB, AJKUHOB, aApOMaTUYECKUX
yIJI€BOJAOPOJIOB, CIUPTOB, AlbJETHUIOB, KETOHOB, KapOOHOBBIX KHCJIOT, MPOCTBIX H
CJIIOXKHBIX 3(UPOB, KUPOB, HUTPOCOCIUHEHUN U AMUHOB, AMUHOKHUCIOT, OEIKOB,
yriIeBOJ0OB (MOHO-, JU- W IMOJUCAXapHUIIOB), WJUIIOCTPUPOBATH T€HETUYECKYIO CBS3b
MEXIy HUMHU  YpPaBHEHUSIMH COOTBETCTBYIOIIHUX XUMHUYECKHUX peakiui
C UCTIOJIb30BAHUEM CTPYKTYPHBIX (POPMYIT;

c(hOpMHUPOBAHHOCTh YMEHUS TOJTBEPXKAaTh Ha KOHKPETHBIX MPUMEpPaxX XapakTep
3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCIMHEHHHN OT KPAaTHOCTH U
TUIa KOBAJICHTHOW CBA3U (G- U M-CBSI3M), B3aUMHOI'O BIIMSHUS aTOMOB U TPYIIl aTOMOB
B MOJIEKYJaX;

c(OpMUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh MCTOUYHUKH YTIEBOJOPOIHOTO
CoIpbsi (HE(Th, MPUPOJHBIA Ta3, Yrojb), CIOCOOBI €ro mepepaboTKh W MPAKTUIECKOE
IpUMEHEHHUE IPOAYKTOB IepepaboTKy;

c(OpMUPOBAHHOCTD BIIAJICHUS CUCTEMON 3HAaHUHM O €CTECTBEHHO-HAYYHBIX METOAaX
MO3HaHMS — HAONIOJEHUH, U3MEPEHUH, MOJACIMPOBAHUH, IKCIIEPUMEHTE (PEabHOM H
MBICJIEHHOM) U YMEHUS NPUMEHSTh 3TH 3HAHUS;

c(OpMUPOBAHHOCTh YMEHHUS NPUMEHSATH OCHOBHBIC OIEPAlMU MBICIUTEIbHOM
NEeATENbHOCTH — aHajiu3 W CHHTE3, CpaBHEHHE, O0OOOIIEHHE, CHCTEMATHU3ALUIO,
BBISIBJIEHUE NPUYMHHO-CIEACTBEHHBIX CBA3€H — Il M3Yy4YEHUs CBOICTB BEILIECTB U
XUMHUYECKUX PEaKIU;

c(OPMHPOBAHHOCTh YMEHHUW: BBIABIATH B3aWUMOCBA3b XUMHUYECKHX 3HAHHUU
C MOHATUSAMM U NPEICTABICHUSMHU APYTHUX €CTECTBEHHO-HAYYHBIX IPEIMETOB 1JI OoJiee
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OCO3HAHHOTO MOHWUMAHUS CYIIHOCTH MATEPUAIBHOTO €IWHCTBA MHUpPA, HCIOJIb30BAaTh
CUCTEMHbIC 3HAHUS MO OPraHUYECKON XUMHUHU JJIsi OOBSICHEHUS U MPOTHO3UPOBAHUS
SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHUM: MPOBOAUTH PACUETHI MO0 XUMUYECKUM (QopMysiaM U
ypaBHEHUSM XUMHUYECKUX PEaKIMil ¢ UCTOJIb30BaHHEeM (U3MYECKHX BEJIUYMH (Macca,
00BbEM ra3oB, KOJIUYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BEIIECTBA C KOJUYECTBEHHOM
CTOPOHBI: PACUETHI MO HAXOXICHUIO XUMHUYECKON (POPMYIIbl BEIIECTBA MO M3BECTHHIM
MAaCCOBBIM  JOJISIM XHUMHUYECKUX OJIEMEHTOB, NPOAYKTaM CropaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHMI: TPOTHO3UPOBATH, AHAJIM3UPOBATH U OLICHUBAThH
C TIO3UIIUNA IKOJOTUUECKON 0€30MacHOCTH MOCJIECICTBUSI OBITOBOM M TIPOU3BOCTBEHHOM
NEATeIbHOCTH YeJIOBEKa, CBA3AHHOW ¢ MepepaOOTKOM BEIIECTB, HCIOJIb30BaTh
MOJIYYEHHBIE 3HAHUS JUISi TPUHATUS TPAMOTHBIX PEIICHUN TpoOJieM B CHUTyalusX,
CBSI3aHHBIX C XUMHUECH;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSITEJILHO IUIAHUPOBATH U  TMPOBOJUTH
XUMUYECKUIN IKCTIEPUMEHT (MOJYyYEHUE U M3YyUYEHUE CBOMCTB OPraHMYECKUX BEIIECTB,
KA4E€CTBEHHBIE PEAKIIUU YTIECBOJOPOJOB PA3TUUYHBIX KJIACCOB U KUCIOPOACOAEPKAIIUX
OPraHMYEeCKUX BEIIECTB, PEIICHUE SKCICPUMEHTAIBHBIX 3aJad MO PaClO3HABAHUIO
OpraHWYeCKUX BEIIECTB) C COONIOJEHHEeM TIpaBUJl  0€30MacHOTO  OOpaIeHHUs
C BEIIEeCTBaMH U J1a0OpaTOPHBIM 000pYyI0BaHHEM, (HOPMYIUPOBATH I1E]Th UCCIEIOBAHNS,
NPEACTaBIATh B pa3Iu4yHOM (opMe pe3ynbTaThl SKCIEPUMEHTa, aHAJU3HPOBATH H
OIIEHUBATh UX JIOCTOBEPHOCTD;

c(hopMUPOBAHHOCTh YMEHUI:

coOJI0IaTh TpaBWIa AKOJOTHYECKH IeJecO00pa3sHOro TMOBEJACHUS B OBITY
U TPYJOBOM JESATEIbHOCTH B ILEJISIX COXPAaHECHHUS CBOETO 3I0POBbA, OKpYyKarollen
MIPUPOTHOUN CpeIbl U JOCTHIKEHHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HAaBaTh OIMACHOCTb TOKCHYECKOTO JICMCTBHSI HA JKHUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHMYECKUX BEECTB, MOHMMAas cMbIc noka3arens [IJ1K;

aHAJM3MPOBATh  IIEJIECOOOPA3HOCTh  NPUMEHCHHMS  OPraHWYCCKHX  BEIIECTB
B IIPOMBIIIJICHHOCTH U B OBITY C TOYKH 3PEHHUS COOTHOIIICHUS PUCK-TT0JIb3a;

chOpMHUPOBAHHOCTh  YMEHHMHA.  OCYIIECTBIATH  IICJICHANIPABICHHBIM  ITOMCK
XUMUYECKOW HMH(pOpMAIMK B Pa3IMYHBIX HCTOYHHMKAX (HaydyHas W ydeOHO-HaydHas
JuTEpaTypa, cpeiacTBa maccoBod uH(opmaruu, MHTEpHET M Jpyrue), KpUTHUYCCKU
aHanu3uposams XUMUYCCKYI0 HH(POPMAIUIO, nepepabamviéams €€ W UCNOIb308AMb
B COOTBETCTBHH C TTOCTaBJICHHON y4eOHOU 3a/adeci.

11 KJIACC
[IpeameTrHble pe3ynbTaThl OCBOEHUSI Kypca «OOmias M HeOpraHu4eckas: XUMUS»
OTpAXKAIOT:
c(hOpMUPOBAHHOCTh  MPEACTABICHHUI: O MaTepUAIIbHOM E€IUHCTBE MU,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTHU SIBJIECHHUU MPUPOJBI, O MECTE U 3HAYEHWH XUMUU

26



denepanbHas padovas nporpamma | Xumus. 10-11 knaccesl (yrayO€HHBINH ypOBEHB)

B CHCTEME E€CTECTBEHHBIX HAyK U €€ poJM B OOECIEUEHHWU YCTOMYMBOTO Pa3BUTHS,
B pEIICHUU MPOOJIEM HKOJIOTUYECKOM, IHEPreTUYeCKOM W MHUIlleBOM O€e30MacHOCTH,
B Pa3BUTUM MEIUIIMHBI, CO3/IaHUM HOBBIX MaTEPHUAIOB, HOBBIX MCTOYHHUKOB SHEPIUH,
B o0ecrne4eHUU  palMOHAIBHOTO  MNPHUPOJOMNOJBb30BaHUs, B  (POpMHUpPOBAHUU
MUPOBO33PEHUS 1 00IIEeH KyJIbTYphl YEIOBEKa, a TAKKE IKOJIOTHYECKU 0OOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBbIO U MPUPOIHOUN CPELE;

BJIAZICHUE CUCTEMON XUMUYECKUX 3HAHUN, KOTOPasi BKJIIIOYAET: OCHOBOIIOJIATAOIIINE
MOHSATUS — XUMHUYECKUN AJIEMEHT, aTOM, SIIPO aToMa, U30TOIIbI, JIEKTPOHHAsSI 000JI0YKa
aToma, S-, p-, d-aroMHBIe OpOMTAIM, OCHOBHOE M BO30YXJEHHOE COCTOSHHUS aToMma,
rUOpUAN3aLIUS ATOMHBIX opOuTanei, WOH, MOJIEKYJa, BAJICHTHOCTb,
ANEKTPOOTPHUIIATEIIBHOCTh, CTETNEHb OKHUCJICHUS, XUMUYECKas CBsA3b (KOBaJIGHTHAs,
WOHHAsl, METaJUTMYEeCKasi, BOJOPOJAHAs), KpPUCTAUIMUECKas penérka, XuMHUecKas
peakuusi, pacTBOP, AJIEKTPOJIUTHI, HEIICKTPOJIUTHI, DJICKTPOIUTAYECKAS AUCCOLUAIUSA,
CTENEHb JUCCOLIMALIMKM, BOJOPOAHBIN TMOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBUTEIIb,
TETI0BOM AP PEeKT XMMUYECKON PEaAKIIUU, CKOPOCTh XUMUYECKOU PEaKIui, XUMHUIECKOE
paBHOBECHE; TEOPUU M 3aKOHbl (TEOpPUA  DIJIEKTPOJIUTUUECKOM  JTUCCOIMALINH,
nepuoanueckuid 3akoH .M. MenpaeneeBa, 3aKOH COXpaHEHHUS MAaCChl BEIIECTB, 3aKOH
COXpaHEHHMs W MPEBPAIICHUS YIHEPTUM NMPU XUMUUECKUX PEaKIUIX, 3aKOH MOCTOSTHCTBA
COCTaBa BEUIECTB, 3aKOH JEHCTBYIOUIUX MacCC), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUH S3BIK
XUMUH, MUPOBO33PEHUECKUE 3HAHMUS, JIEKAIIUE B OCHOBE IMOHMMAaHUS NPUYMHHOCTH U
CUCTEMHOCTH XHMHUYECKUX SIBJIICHHI; COBPEMEHHBIE MPEICTABICHUS O CTPOCHHH
BEIIECTBA HAa AaTOMHOM, HWOHHO-MOJIEKYJSIPHOM M HAaJIMOJIEKYJISPHOM YpPOBHSX;
OPEACTaBICHUS O MEXaHW3Max XUMHUYECKHMX peakuui, TepMOIMHAMUYECKHX
U KUHETHYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKAHUS, O XUMHYECKOM pPaBHOBECHH,
pacTBOpax M JUCHEPCHBIX cUCTeMaX; (DaKTOJIOTUYECKHUE CBEJICHUS O CBOMCTBAX, COCTABE,
MOJIYYeHUH M O€30MacHOM HCIIOb30BAHUM BAaXXHEHIIMX HEOPTaHMYECKUX BEIIECTB B
OBITYy ¥ TPAKTUYECKOW JEATEIBHOCTH 4YEJIOBEKAa, OONIMX HAay4YHBIX MPUHIIUAIAX
XUMHUYECKOTO MPOU3BOJACTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBISBIATH XapaKTEpHBbIC TMPHU3HAKH TOHSATHH,
ycmaumaenueams UX  B3aUMOCBS3b, UCHOIBb308amMb  COOTBETCTBYIOIIME  MOHSTHUSA
MIpU OMMCAHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUN;

chOpPMHUPOBAHHOCTh ~ YMEHHUS  HCIOJNB30BaTh  XHUMHYECKYIO CUMBOJIUKY
Uit cocTaBlieHus GOpMyJd BEHIECTB H  YpPaBHGHHNW XMMHUYECKHX  PEaKIIHi,
cucremarnieckyro HomeHknatypy (IUPAC) w TpuBHanbHBIC Ha3BaHUS OTIEIBHBIX
BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS OMPEEATh BAJICHTHOCTh M CTENIEHb OKHCIICHHUS

XUMUYECKHX JIEMEHTOB B COEAMHEHUSIX, BUJI XUMUYECKOM CBA3MU (KOBaJEHTHAsl, HOHHAS,

METAJIMYECKAs], BOJIOPOJIHAS ), TUIT KPUCTAINIMYECKON PEIIETKM KOHKPETHOTO BEILIECTBA;

c(hOpMUPOBAHHOCTh yMEHUSA OOBSICHATH 3aBUCHUMOCTh CBOWCTB  BEILECTB

OT BUJA XUMHUYECKOM CBSI3M M THUNA KPUCTAUIMYECKOM pEIIETKH, OOMEHHBIN
Y JOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00Pa30BaHUsI KOBAJICHTHOU CBSI3H;
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c(hOpMUPOBAHHOCTh YMEHUN: KIACCUPUIMPOBATH: HEOPraHUYECKHE BEIECTBA
M0 WX COCTaBY, XMMUUYECKHE PEaKIUU IO Pa3IMYHbIM MpHU3HAKaM (YUCITY U COCTaBY
pearupymromnmx BeIIeCTB, TEIIOBOMY J(deKkTy peakuuu, H3MEHEHUIO CTEleHen
OKUCJIEHUS  DJIEMEHTOB, OOpPaTUMOCTH, YYacCTHUIO Karaau3aTopa U  JpYyrue);
CaMOCTOSITEIILHO 8b10Upams OCHOBAHUSI U KPUTEPUU IS KIacCU(DUKAIUU HM3ydaeMbIX
BEIIECTB U XUMUYECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh yYMEHHUS PACKPbIBATh CMBICI  MEPUOJUYECKOTO  3aKOHA
JI.W. MenaeneeBa U JEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIONLYIO, OOBSICHUTEIBHYIO U
MPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMUPOBAHHOCTh YMEHHI: XapaKTepU30BaTh JIEKTPOHHOE CTPOEHHUE aTOMOB U
MOHOB XHMMHMYECKUX OHJIEMEHTOB IMEpPBOrO—4eTBEPTOro mnepuosioB llepuoguueckoit
cucrembl J[.I. MenaeneeBa, UCHOJIb3ysl MOHSTUS «IHEPrETUUECKUE YPOBHHY,
(QHEPreTHUYECKHE TOAYPOBHM», «S-, P-, O-aTroMHBIE OpOUTAIN», «OCHOBHOE M
BO30YXKIEHHOE DHEPreTUYECKUE COCTOSHUSI aToMay; OOBSCHITh 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XUMHUYECKUX 2JIEMEHTOB M UX COCMHEHUI 10 MEPUOIaM U TpyIrnam
[Tepuonnueckoin cucrembl .M. MenneneeBa, BaJC€HTHbIE BO3MOXXHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHUS MX AJIEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh YMEHUM: XapaKTepHU30BaTh (OMUCHIBATH) OOIME XUMHYECKUE
CBOICTBA BEIIECTB PA3IUYHbBIX KIIACCOB, 100MEepHcOams CYIIECTBOBAHNE TeHETUUECKON
CBSI3M  MEXIy  HEOPraHMYEeCKMMHM  BElleCTBAMM C  IIOMOLIBK0  YpPaBHEHUM
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

c(hOpMHPOBAHHOCTH YMEHHUS  PaCKphIBaTh CYLIHOCTb: OKUCJIUTEIBHO-
BOCCTAaHOBHTEJIbHBIX PEAKIIMI MOCPECTBOM COCTaBIICHUS 3JIEKTPOHHOIO OajaHca 3THUX
peakiuii; peakiuii HOHHOTO0 OOMeHa MyTEM COCTABJICHHS MX MOJHBIX U COKPAIIEHHBIX
MOHHBIX YpPaBHECHWH; peaklWd TUAPOJM3a; PEaKIuid  KOMIUIEKCOOOpa3oBaHUS
(Ha MpuMepe TUAPOKCOKOMIUIEKCOB IIMHKA M aTIOMUHUS );

c(hOpMHUPOBAHHOCTh YMEHUS OOBSCHATH 3aKOHOMEPHOCTH MTPOTEKAHUS XUMUYECKHUX
pEaKUUi ¢ YUETOM MX SHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep U3MEHEHHSI CKOPOCTHU
XUMHYECKOW PEaKIWi B 3aBUCHMOCTH OT Pa3IUYHBIX (PAKTOPOB, a TAKXKE XapakTep
CMEILEHHSI XUMUYECKOr0 PaBHOBECHUS MO/ BIMSHUEM BHEIIHUX BO3JEUCTBUN (IPUHIIUIL
Jle lllarenbe);

c(hOpPMHUPOBAHHOCTh YMEHHS XapaKTEPHU30BaTh XUMUUYECKUE PEAKIUH, JIeKAIlnue
B OCHOBE NPOMBIIIJIEHHOTO TMOJYYEHHUSI CEPHOU KHUCIIOTHI, aMMHaKa, OOIIie HaydHbIE
MIPUHIIUITBI XUMHYECKHUX MIPOU3BO/ICTB; 1eIeCO00Pa3HOCTh MIPUMEHEHUS
HEOPraHMYECKUX BEIIECTB B MPOMBIIIUIEHHOCTH U B OBITY C TOUKH 3PEHUSI COOTHOLIEHUS
PHUCK-TIONB3A;

c(hOpMHUPOBAHHOCTH BIAJCHUSI CHCTEMOW 3HAHWUW O METOJaX HAyYHOTO MMO3HAHMS
SBIICHUN TIPUPONBI — HAOMIOIEeHNEe, HW3MEPEHHE, MOJICTUPOBAHUE, SKCICPUMEHT
(peasibHbIN U MBICIICHHBIN ), UCTIOB3YEMbIX B €CTECTBEHHBIX HAYKaX, YMEHUSI IPUMEHSATh
ATU 3HAHUS TPU HIKCIEPUMEHTAJIBbHOM HCCIICIOBAHUM BEUIECTB M MJi1 OOBSCHEHUS
XUMHUYECKHX SIBJICHUM, HMMEIOIIUX MECTO B NPUPOAE, MPAKTUYECKON IEATEIbHOCTH
YEJI0BEKA U B IOBCEIHEBHOM )KU3HU;
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c(hOpMUPOBAHHOCTh YMEHHUSl BBISBISATH B3aMMOCBSI3b XUMUYECKUX 3HAHUUI
C TIOHSITUSAMM U MPEJICTABICHUSIMU IPYTUX €CTECTBEHHO-HAYUYHBIX MPEMETOB JIJIs1 OoJiee
OCO3HAHHOTO IOHMMAHUSI MAaTEPUATIBHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUSI MPOBOAUTH PACUYEThI: C HCIOJb30BAHUEM MOHSITUN
«MaccoBasi 0JIsl BEIIECTBA B PACTBOPE» U «MOJIAPHAsT KOHIIEHTPALIMS»; MACChI BEILIECTBA
niu o0béMa Taza Mo M3BECTHOMY KOJIMYECTBY BEIIECTBA, Macce WM OOBEMY OJHOTO
M3 YYacTBYIOIIMX B pEaKIUH BEHIECTB; TEIUIOBOro 3¢ @dekra peakiuu; 3HAYCHUS
BOJIOPOJHOTO TIOKA3aTessl PacTBOPOB KHUCIOT M IIEJIOYEH C HU3BECTHOM CTEIEHBIO
JUCCOIMAIINM; Macchl (00BEMa, KOJIMUECTBa BEIECTBA) MPOJYKTa PEaKIUU, €CIU OJTHO
U3 HUCXOJHBIX BELIECTB JaHO B BHUJIE pAacTBOpa C OINPEACIEHHOM MACCOBOM IOJEU
pPacTBOPEHHOIO BEIIECTBA WM JaHO B HM30BITKE (MMEET MPUMECH); JOJU BBIXOJA
MPOJIYKTa peaKkiuu; 00bEMHBIX OTHOIIICHUM T'a30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSITEIbHO IUTAHUPOBAaTH U TMPOBOJUTH
XUMUYECKUI JKCIEPUMEHT (MPOBEJCHUE pPeaKIMii MOHHOTO OOMEHa, MOJTBEPXKIACHUE
KaUYeCTBEHHOTO COCTaBa HEOPraHUWYECKHX BEIIECTB, OMPEAECICHUE CPElbl PACTBOPOB
BEIIIECTB C MOMOIIBID HWHIUKATOPOB, W3YYCHUE BIUSHHUS Pa3IUYHBIX (HaKTOPOB
Ha CKOPOCTh XMMHUYECKON pEaKIMH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/Ja4 MO0 TeMaM
«Metaie» U «Hemetamnei») ¢ cobmrogeHueM mpaBuil O€30MacHOro oOpaIreHus
C BEIECTBaMU U JIa0OPATOPHBIM 000pyI0BaHNEM, (DOPMYITUPOBATH 11€TTb UCCIIEIOBAHUS,
npedcmagnams B PAa3NUUHON (opMe pe3yibTaThl SKCHEPUMEHTA, aHAIUIUPOBAND
U OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHMI: COOJIO/IaTh MpaBujia MOJb30BAHUS XUMUYECKON
NoCyA0i U JabopaTOpHBIM 000pyAOBaHMEM, OOpAIIEHHS C BEIIECTBAMHU B COOTBETCTBUHU
C UHCTPYKIUSIMU TIO BBIMOJHEHUIO JIA0OPATOPHBIX XUMUYECKUX OMBITOB, YKOJIOTUYECKH
11€JIeCO00pa3HOr0 MOBEICHUS B OBITY U TPYJOBOM ACSATEIBHOCTH B IIENIAX COXpPAHEHUS
CBOETO 3JI0POBbS, OKPYKAIOWIEH MPUPOJHON Cpellbl U TOCTHUKECHUSA €€ YCTOWYHBOTO
pPa3BUTHUA, 0CO3HABAMb OMACHOCTh TOKCHUYECKOI'O JIEMCTBUSA HA >KUBBIE OpPTraHU3MBbI
ONPEICIIEHHBIX HECOPTAHUYECKUX BEIIECTB, MOHUMAs cMbICT rokaszareis 111K

chOpPMHPOBAHHOCTh ~ YMEHHUW:  OCYIICCTBIATH  IEJICHANPABICHHBIA  MOUCK
XUMHYECKOW WH(GOpPMAIIUU B PA3IMYHBIX HCTOYHMKAX (HayyHas W ydeOHO-Hay4yHas
TuTepatypa, CcpeicTBa maccoBoil uMH(popmainuu, WHTEpHET W Apyrue), KPUTUUSCKU
aHANMM3UPOBATh XMMUYECKYIO HHpOpMalMIO, TepepadaTeiBaTh €€ M HCIOJIb30BATh
B COOTBETCTBHH C ITOCTaBJICHHON y4eOHOU 3a/adeci.
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10 KJIACC
HaumeHnoBaunue
No KomnnuecTtBo OCHOBHBIE BUBI JEATEILHOCTH
pas3aenoB U TEM [IporpammHoe conepxkanue
/o 4acoB o0y4Jaromuxcs

yqe6H0r0 nmpeamMeTa

Pa3nen 1. TeopeTruueckue ocH

OBbI OPraHUYECKONH XUMHUHU

1.1

[Ipenmer opraHuueckomn
XUMHUH.

Teopus ctpoeHus
OPraHN4YEeCKUX
COeIMHEHNH

A. M. bytnepoBa

8

Hpe):[MeT N 3HAYCHHUC OpFaHI/I‘ICCKOfI
XUMUHU, ITPCACTABICHHUC O MHOF006pa3I/II/I
OpPraHUYCCKHUX COGJII/IHGHPlﬁ.

DNEKTPOHHOE CTPOEHHUE aToMa yriiepoja:

OCHOBHOE M BO30Y>KJIEHHOE COCTOSIHUSI.
BasieHTHBIE BO3BMOKHOCTH aTOMa
yriaepoaa. XuMUYECKas CBS3b

B OPraHUYECKUX COEUHEHUX. TUIIBI
rUOpUIU3aINK aTOMA YIIIepo/a.
MexaHn3MbI 00pa30BaHMs KOBAJICHTHOMN
cBs131 (0OMEHHBIN U TOHOPHO-
aKLenTopHbIN). TUIbI epeKpbIBAHUS
ATOMHBIX OpOUTaNEH: G- U T-CBSA3U.
OnunHapHas, JBOMHAS U TPOIHAs CBS3b.
Croco0bl pa3pbiBa CBsI3€H B MOJIEKYJIax
opranuyeckux BemiecTB. [lonsTue

0 CBOOOJIHOM pajiviKasie, HyKJIeopuie u
AIEKTpoduIIE.

Teopust cTpoeHUs OPraHUYECKUX

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUH (BBIZCIATh UX XapaKTePHbBIC
MPU3HAKW ) U IPUMECHSITH 3TH MOHSITHUS
MIpY OMKUCAHUU COCTaBa U CTPOCHUS
BEILIECTB, JJIsI OOBSICHEHUS
OTJICNIbHBIX (PAKTOB U SIBJICHUH.
PackpbiBaTh CMBICIT TTOJIOKECHUN
TEOPUU CTPOCHUSI OPTaHUYECKUX
BemiecTB A. M. bytneposa u
MPUMEHSTH UX JJI1 O0BICHCHUS
3aBUCUMOCTH CBOWMCTB BEILIECTB

OT COCTaBa U CTPOCHUS.
Hcnonp30BaTh XUMHUYECKYIO
CUMBOJIUKY JIJIsl COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPALIEHHBIX,
CKEJIETHBIX) (POPMYI OPraHUYECKUX
BEILIECTB.

Onpenensars BUAbI XUMHYECKON
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coequneHnid A.M. bytiiepoBa u ee
COBPEMEHHOE PA3BUTHE — CTPYKTYypHAs
TEOPHs] OPTaHUYECKUX COCTUHEHUM.
3Ha4YEeHUE TEOPUU CTPOCHHUS
OPraHUYECKUX COCIUHECHUN.
MonekysipHbIE U CTPYKTYpPHBIE
dbopmynbl. CTpyKTypHBIE (HOPMYITBI
pa3JIMYHBIX BUJOB: pa3BEPHYTas,
COKpalIEHHAas, CKEJIETHAas.

Nsomepus. Buasl nzomepun:
CTPYKTYpHasi, IPOCTPAHCTBEHHAS.
OnexTpoHHbIE AP(HEKTHI B MOJIEKYIaX
OpraHUYECKUX COECTUHECHH.
NHaykTuBHBIN 1 Me30MepHBIN 3 (PEKTHI.
[IpencraBnenue o kaaccupuKaimu
oprannyeckux BemiecTs. [lonsaTue

0 (hyHKIIMOHAIBHOM rpynme. I'oMomorus.
I'omonornueckue psaasl. Homenkiatypa
OPraHUYECKUX COCTMHEHUN
(cuctemaTuueckasi U TpUBUAJIbHbBIC
Ha3BaHUA).

OcobeHHOCTH U Ki1accupuKaIus
OpraHuyecKux peakuuii. OKUCIUTETbHO-
BOCCTAHOBUTEJILHBIE PEAKIIUN

B OPTaHUYECKON XUMHH.
JKCNePUMEHTAIbHbIE METOAbI
U3y4YeHHsI BelleCTB U UX MPeBpallleHHi:

CBs13M (OJIMHApHBIE, KPATHBIC)

B OPTaHUYECKUX COSTMHECHHSIX.
XapakTepru30BaTh POJIb U 3HAYCHUE
OpPTaHUYECKOW XUMHH B PEIICHUN
po0JIeM IKOJIOTUYECKOM, TUIIEBON
0e30MacHOCTH, B Pa3BUTHH
MEAHIIMHBI, CO3JaHUN HOBBIX
MaTepuasoB, B 00ecriedyeHun
paIMoOHaIBLHOTO
IPUPOJIOTIOTH30BAHHS,
TIOJITBEPKIATH €€ CBA3h C APYTUMHU
HayKaMHU.

Hcnonb3oBaTh MoI€TH
OpraHNUYeCKUX BEIIECTB

I WJUIFOCTPAI UX XUMHUYCCKOI'O U

IPOCTPAHCTBEHHOTO CTPOCHHUSI.
HaOmromaTes ¥ onuceIBaTh
JIEMOHCTPAIIMOHHBIC OTIBITHI;
IIPOBOJIUTH M ONKCHIBATH
71a60paTOPHBIE OMBITHI
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e JleMOHCTpaLuu:

— O3HAKOMJIEHHE C o0pa3uaMu
OpPraHUYECKUX BEUIECTB U MaTepUaTaMU
Ha WX OCHOBE;

— OIBITHI 110 MPEBPALEHUIO
OpPraHUYECKUX BEIIECTB MPHU HarpEeBaHUU
(mnaBieHue, OOyTIMBAHKUE U TOPEHUE).

e JlaGopaTopHBIE OMBITHI:

— MOJIEIMPOBAHHUE MOJIEKYII
OpPraHUYECKUX BEIIECTB

Utor

0 IO paznemny

Pa3jen 2. YriieBoaopoabl

2.1

[IpenenvHbIE
YTJIEBOAOPOJIBI —
aJIKaHbI, IINKJI0AJIKAHbI

Ankanbl. ['oMonornyeckuii psiji aJKaHoOB,
obmast hopmysia, HOMEHKIATypa U
u3oMepusi. DJIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOCHUE MOJIEKYI
aJKaHOB, SP>-THOPHUAN3ALMSA ATOMHBIX
opOuTanen yrieposa, G-CBs3b.
Kongopmepor. ®usznueckue cBOMCTBA
aJIKaHOB.

XUMHYECKHE CBOMCTBA AJIKAHOB: PEAKIIUU
3aMelIeHus, U30MepHU3allui,
JNETUAPUPOBAHMS, IUKIU3ALINH,
MUPOJIN3a, KPEKUHTa, TOPEHUS.
Haxoxnenue B mpupojae. CrnocoObl
MOJIYYEHUS] U IPUMEHEHUE aJIKAHOB.

BnaneTs n3ydyaeMbIMU XUMUYECKUMHU
MTOHSATHUSIMH.

BbISIBIIATH XapakTepHbIC MPU3HAKU
MOHATHUH, YCTAHABINBATh UX
B3aUMOCBSA3b, UCIIOJIb30BAThH
COOTBETCTBYIOIIHNE MTOHATHUS

P ONKUCAHUU COCTaBa, CTPOCHUS

Y MIPEBPALICHUN OPraHuYECKUX
COEMHECHUMU.

Hcnonp30BaTh XUMHAYECKYIO
CUMBOJIMKY JIJIsl COCTaBJICHUSI
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpaIIEHHOH,
CKEJICTHOI ) (hOpMYyIT yTIIeBOIOPOIOB.
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Huxnoankanel. O6mas popmyna,
HOMEHKJIATypa U H30MEPHS.
OCOOEHHOCTH CTPOEHUS U XUMHUYICCKUX
CBOMCTB MaJbIX (IIMKJIOMPOIIAH,
IIUKJIOOYTaH) U OOBIYHBIX (IIUKJIOTCHTAH,
IIUKJIOTEKCaH) MUKI0AIKaHOB. CTIOCOObI
TIOJTYYCHUS U IPUMEHEHUE ITMKJI0ATKaHOB

2.2

Henpenenvubie
YIJII€BOIOPOBL:
AJIKEHBI, AJIKAJUEHBI,
AJKUHBI

14

AnkeHbl. 'OMOJIOTHYECKUH PsiJT AJTKEHOB,
obmast hopmysia, HOMEHKIATypa.
DJIEKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOEHHUE MOJIEKYJ aJIKEHOB,
SP?-ruOpuM3anus aTOMHBIX OpOuTaneil
yriepona, 6- U m-cBsi3u. CTpYKTypHas U
reomeTpudeckas (yuc-mparc-) i30MepHs..
PHU3UYECKUE CBOMCTBA AJTKEHOB.
XUMHYECKUE CBOMCTBA: PEAKIIUH
MPUCOEANHEHUS, 3aMELECHUS

B O-II0JIO’KEHUE TIPU JBOMHOM CBSI3H,
MTOJIMMEPU3ALINU U OKUCIICHHUS.
lIpeocmasnenue o mexanuzme peaxyuu
INEKMPOPUILHO2O NPUCOEOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHBIE
pEaKIHUK Ha JBOWHYIO CBS3b.

Croco0bl IoSTydeHUs U TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccudukamms
aJIKaJIueHOB (COMPSIKEHHBIE,

VYcranaBnuBaTh NPUHAIIEHKHOCTD
BELIECTB K ONPEIEICHHOMY KJaccy
YIIEBOAOPOJIOB MO COCTaBY U
CTPOCHHIO, HAa3bIBATh UX

M0 CUCTEMAaTUYECKOU HOMEHKIIATYype;
MPUBOAUTH TPUBUAIIBHBIC Ha3BAHUS
OTJICNIbHBIX MPE/ICTaBUTEIEH
yIIEBOAOPO/IOB.

OrnpeaensTe BUJIBI XUMUUYECKOM
CBSI3U B MOJIEKYJIaX YTJIEBOJIOPOIOB
(KOBaJICHTHAsI HEMOJISIPHAS U
NOJIApHAs, G- U T-CBS3b).
[TonTBepxkaaTh HA KOHKPETHBIX
pUMepax XapakTep 3aBUCUMOCTH
peaKMOHHOM CTIOCOOHOCTH
YIIEBOAOPOIOB OT KPATHOCTHU U THIA
KOBAJICHTHOM CBA3U (G- U T~ CBSI3H),
B3aMMHOTO BJIUSTHUSI aTOMOB U TPYIIT
aTOMOB B MOJIEKYJIaX; a TaK¥Ke

OT OCOOEHHOCTEH peann3anuu
Pa3IMYHBIX MEXaHU3MOB MIPOTEKAHUS
PEAKIIUH.

XapakTepu30BaTh COCTAB, CTPOCHUE,
MpUMEHEHHEe, PU3NUECKUE U
XUMHMYECKHUE CBOMCTBA, BaXKHEHIIIHE
CroCcOObI MOJYYEHUS YTIIEBOJOPOIOB,
MPUHAJICKAIINX K Pa3THIHBIM
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U30JINPOBAHHBIC, KYMYIUPOSAHHbLE).
OcoOEHHOCTH JIEKTPOHHOTO CTPOEHUS U
XUMHYECKUX CBOMCTB COMPSIKEHHBIX
JMEHOB, 1,2- u 1,4-nipucoeuHeHue.
[Tonumepuzanus COnpsKEHHBIX TUEHOB.
Cnoco0bl oJy4eHus: U MPUMEHEHUE
aJIKaJUCHOB.

Ankunbl. ['omonoruueckuil psiji aTKMHOB,
obmast hopmysa, HOMEHKJIATypa U
M30MepHUA. IIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOCHUE MOJICKYJI
AJIKUHOB, SP-THOPUIU3AIUS IJIEKTPOHHBIX
opOutanei aroma yriepoaa. Ouzndeckue
CBOICTBA aJIKUHOB.

XUMHYECKUE CBOKMCTBA: PEAKIINU
MPUCOCIUHEHUSI, TUMEPU3ALINU U
TpUMEpU3alMH1, OKUCIeHUs. KucioTHbIE
CBOMCTBA AJIKHHOB, UMEIOIIUX KOHIIEBYIO
TPOMHYIO CBsA3b. KaueCTBEHHBIE pPEAKIINU
Ha TPOMHYIO CBSI3b.

CrocoObI MOJTYYICHUS U IPUMEHCHHE
AJIKMHOB

2.3

ApomMaTtuyeckue
YTJIEBOJIOPO/IbI (ApEHBI)

ApOMaTHYECKUE YIIIEBOAOPOIBL.
["'omonoruueckuit psijy apeHoB, oO1ast
dbopMya, HOMEHKIATypa U H30MEPHS.
DIIEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJIbl OeH301a.

KJIacCaM.

BBISBISATE TEHETUYECKYIO CBS3h
MEXAY YTIeBOAOPOIaMH Pa3IUYHBIX
KJIACCOB U NIOATBEPKIATH €€ HATTUUNE
YpaBHEHUSIMU COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIUi

C UCTIOJIb30BAaHUEM CTPYKTYPHBIX
dbopmyJT BEIIECTB.

XapakTepu30oBaTh UICTOYHUKU
YTJIEBOJIOPOJTHOTO CHIPhs (HE(PTH,
MIPUPOJIHBIN Ta3, YTOjhb), CIOCOOBI UX
nepepaboTKU U MPAKTUUECKOE
NpUMEHEHHUE MOTYy4aeMbIX MPU ATOM
MPOTYKTOB.

Hcnonb30BaTh 001I€HAYYHBIE
METO/Ibl TTO3HAHUS

MIPU CAMOCTOSITETHHOM
IUTAHUPOBAHUU, TIPOBEJICHUU U
OMUCAaHUU XUMUYECKOTO
DKCIIEpUMEHTA (J1abopaToOpHbBIE
OTIBITHI U TIPAKTUYECKHUE PAOOTHI).
CrnenoBath mpaBuiiaM 0€30MacHOM
paboThl B 1ab0OpaTopuu

MIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCYJIbl U 000PYIOBaHUS, a TAKXKE
npaBujiaM OOpAIlEHUs C BEIIECTBAMHU
B COOTBETCTBHUU C UHCTPYKIUSIMU
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IIpasuno apomamuynocmu, npumepsl
apoMamudeckux coOeOUHeHUl.
Pu3nuecKue CBOMCTBA APEHOB.
XUMHUUYeCKre CBOMCTBAa OCH30JI1a U €ro
TOMOJIOTOB: PEAKITUU 3aMEIICHUS

B O€H30JIbHOM KOJIBIIC U YIJICBOAOPOAHOM

paaukale, peakiuu MpucoeIMHEHNS,
OKHCJICHHE TOMOJIOTOB OeH301a.
Peaxyuu snexmpogunvroco 3amewsenus.
[IpencraBnenne 00 OpUEHTUPYIOIIEM
JEeWCTBUH 3aMECTUTENICH B OEH30JIbHOM
KOJIbIIE Ha MPUMEPE ATKUIBHBIX
paanKaIoB, KAPOOKCUITHHOM,
THJIPOKCUIIBHBIN, aMUHO- U HUTPOTPYIIII,
aTOMOB TaJIOT€HOB.

OCc0OEHHOCTH XMMHUYECKUX CBOWCTB
ctupona. [lonumepusanus cTupona.
CriocoObl OSTy4eHUs U IPUMEHEHUE
apoOMaTHUYECKUX YTIIEBOJOPOIOB

2.4

[IpupoaHbIe ICTOYHUKHU
YIJIEBOAOPOJIOB U UX
nepepadoTKa

[Mpupoxansiii ra3. [lomyTHbie HEDTAHBIC
ra3el. HegTh 1 €€ mpoucxoxaeHue.
KaMeHHBIN yroiap ¥ IpOAYKTHI €r0
nepepadoTKu.

Croco6s1 iepepaboTku HeTH:
NEPEroHKa, KPEKUHT (TEPMUUYECKUH,

KAaTAJIMTUYECKUM ), pUPOPMUHT, TUPOITH3.

[IponyxkTel nepepaboOTKH HEPTH,

BBITIOJTHEHHUS 1Ta0OPATOPHBIX ONBITOB
U IPAKTUYECKUX padboT

IO MOJYYEHUIO U U3YUYEHHUIO
OpraHUYECKHUX BEIIECTB.
IIpencraBusaTs pe3ynbTaThl
AKCIIepUMEHTa B (hopMe 3amucu
YPaBHEHHI COOTBETCTBYIOLINX
peakuuii U AenaTh BHIBOABI HA UX
OCHOBE.

[TpoBOUTH BBIUMCICHUS

JUISL OTIPENICIIEHHS] MOJIEKYJIIPHOM
(bopMyIIbl OpraHUYECKOTO BEIIECTBA
10 YPaBHEHUIO XUMUUYECKON peakuu
Y 110 MaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOSIINX B €T0 COCTaB,
1o Macce (00bemMy) IIPOTYKTOB
CrOpaHus.

CaMoCTOATENBHO MIIIaHUPOBATh U
OCYLIECTBIIATH CBOIO
IIO3HABATEIBHYIO JAESATEIBHOCTD;
IPUHUMATh AKTUBHOE y4acTHE

B TPYIIIOBOM Y4eOHOM 1€ TEIbHOCTH
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UX IPUMEHEHUE B IPOMBIIIIICHHOCTH

U B OBITY.

['eneTnyeckas CBA3b MEXKY pa3IMIHBIMU
KJIacCaMU YTJI€BOJIOPOI0B

2.5

["anorennpoun3BoaHbIE
YIJII€BOJIOPOJIOB

DJIEKTPOHHOE CTPOECHUE
rajoreHOMPOU3BOJIHBIX YTIE€BOA0OPOIOB.
Peaknmu 3aMelnienus rajoretHa

Ha TUJIPOKCHUI, HUTPOTPYIIILY,
UAHOTPYIIIY, aMUHOTPYIIITY.

JlericTBUE HA TaTOTEHIIPOU3BOIHBIC
BOJIHOT'O M CIIUPTOBOTO PacTBOpa
menoyn. BzanmoelicTeue
JIMTAJIOTCHAJIKAHOB ¢ MAarHueM U [IUHKOM.
[ToHsiTHE O METANIOOPTraHUYECKUX
coennuenuax. Mcnonp3oBanue
raJIOreHIIPOU3BOIHBIX B OBITY, TEXHUKE U
B CHUHTE3€E.

JKCnepUMEHTAIbHbIE METO/bI
U3YUYeHMS BelIeCTB M UX MPEeBPALLCHUIN:
e JleMOHCTpanuu:

— JeMOHCTpaIus (PU3NIeCKuX CBOUCTB
YTJI€BOJIOPOJIOB (PaCTBOPUMOCTH);

— Ka4eCTBEHHBIC PEAKIIUU
YIJIEBOJIOPOJIOB PA3JIMYHBIX KIACCOB
(oOecuBeunBaHUE OPOMHOM MJIU MOTHOU
BOJIbI, PaCTBOpA MepMaHTaHaTa Kajus,
B3aMMOJICHCTBHE allcTHJICHA
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C aMMHA4YHBIM PaCTBOPOM OKCHJA
cepebpa);

— o0pas3lpl miacTMace, KayauykoB U
PE3UHBI;

— xosutekunu «Hedto» u «Yrompy;
— BugeopparMeHT «Bynkanuzamus
PE3UHBIY.

e JlabopaTopHbI€ OMNBITHI:

— O3HaKOMJIEHHE C o0pa3laMu
IJ1aCTMAacC, KayuyyKOB U PE3UHBIL;

— MOJEIUPOBAHUE MOJIEKYJI
yIJI€BOAOPOJIOB U
raJIOT€HOIIPOU3BO/IHBIX;

— II0JIyY€HHE METaHA U U3YUYECHHE €T
CBOMCTB,;

— IIOJYUYCHHC allCTHJICHA 1 U3YYCHUC CTO

CBOMCTB.

o [IpakTHueckue pabOTHI:

Ne 1. [lonyuenue 3TuiIeHa U U3y4YEHUE
€ro CBOMCTB.

e PacuérHble 3a1a4u:

— OIpEIENICHUE MOJIEKYJISIPHOMN
(hOopMyITBI OPraHNYECKOTO BEIIECTBA

10 MaCCOBBIM JOJISIM aTOMOB 3JICMCHTOB,

BXOOAINIHNX B €TI0 COCTAaB,
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— HaXO0XJACHHE MOJEKYJIAPHON (POPMYIIbI
OpraHUYeCKOro COCAUHEHUS 110 Macce
(00beMyY) IPOYKTOB CrOPaHHUS;

pacu€Thl 110 YPAaBHEHUIO XUMHUYECKON
peakuuu

Hroro no pazgeny
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Pa3nen 3. Kuciopoacoaep:kanue oprannyeckne coeJuHeHn st

3.1

Cnouptel. @eHon

11

[IpenenbHbIE OJHOATOMHBIE CITUPTHI.
Crtpoenue MoJeKys (Ha mpumepe
METaHoJIa U 3TaHoja). [ 'oMoJIornuecKuit
psn, oburast hopmyiia, U3oMepus,
HOMEHKJIaTypa U KiaccuduKaius
cupToB. PU3NUYECKHE CBOMCTBA
crupToB. BogopoaHas CBs3b.
XUMHYECKUE CBOKMCTBA: PEAKIINU
3aMeIleHUs, eTUIpaTaliu, OKUCICHUS,
B3aMMOJICHCTBUE C OPraHUYECKUMH U
HEOPraHWYECKUMH KUCIOTaMHU.
KayecTBeHHas peakiysi Ha OJTHOATOMHBIE
crupThl. PU3NOTOTHYECKOE ICHCTBUE
ATaHOJIa U METaHOJa Ha OPraHu3M
yenoBeka. CriocoObl MOTyYeHus U
MPUMEHEHHUE OJTHOATOMHBIX CIIUPTOB.
[IpocTeie 3¢upbl, HOMEHKIIATYpa U
uzomepusi. OCOOEHHOCTH (PUBHUECKHUX U
XUMHUYECKUX CBOMCTB.

PackpbiBaTh CMBICIT U3y4aeMBbIX
MOHSATUHN (BBIJETSATH UX XapaKTEPHbIE
MPU3HAKW ) U IPUMECHSITH 3TH MOHSITHS
MIPU OMMCAHUU COCTaBa M CTPOCHUSI
BEIIECTB, /ISl O0BICHEHUS
OTJEIbHBIX (PAKTOB U SIBIICHUH.
Hcnonb30BaTh XUMHYECKYIO
CUMBOJIMKY JIJISl COCTABIICHHUSI
MOJIEKYJISIPHBIX ¥ CTPYKTYPHBIX
(pa3BEPHYTOM, COKpAIIEHHOH)
bopMyIT KUCTIOPOACOAEPIKAIIUX
OpraHUYECKUX BEIIECTB.

VY cranaBnuBaTh NPUHAAJIEKHOCTD
KHCIIOPOIOCOAEPKAIINX
OpraHUYECKHUX BEIIECTB

K OIpEEICHHOMY KJIacCy M0 COCTaBY
U CTPOCHUIO, HA3bIBATh UX

M0 CUCTEMATUYECKOW HOMEHKJIATYPE;
MPUBOAUTH TPUBUAIILHBIC HA3BAHUS
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MHOTO0AaTOMHBIE CITUPTHI: TUICHTIUKOIH
U TiutepuH. U3nvecKkue u XUMHUSCKHE
CBOMCTBA: pEAKIMU 3aMEIICHUS,
B3aMMOJICCTBUE C OPTaHUYECKUMU U
HEOPTraHUYECKUMU KHCIIOTaMH,
KauyeCTBEHHAs PEaKIIHs

Ha MHOTOQTOMHBIEC CTTHPTHI.
PU3MUOTOTNYECKOE IENCTBUE

Ha opraHu3M denoBeka. CriocoObl
MOJIYYCHHSI ¥ IPUMCHCHHE
MHOTOATOMHBIX CITHPTOB.

®enon. CTpoeHUe MOJIEKYJIIbI, B3aUMHOE
BJIMSTHUE THIPOKCOTPYTIIBI U
OeH3onbHOTO siapa. Gusnueckue
cBoiicTBa deHona. OcoOeHHOCTH
XUMHUYECKUX CBOMCTB (heHoIa.
KauectBennnie peakiuu Ha (HEHOM.
Tokcuunocts henona. CrocoOs!
MOJIY4EeHUSI U TIpUMEHEeHne (eHoma.
denonpopmanbaeruaHas cMoiia

3.2

Kap6onunbHeie
COETUHEHHUS:
abJICTUBI U KETOHBI.

KapOoHOBbIE KUCTOTHI.

CrnosxxHbie 2QUpEHIL.
Kupst

21

KapOoHuIbHBIE COETMHEHMS: allbICTHIbI
U KETOHBI. DIIEKTPOHHOE CTPOEHUE
KapOOHUIILHOM TPYMIIHL.
["'omonoruueckue psiibl aabAErUa0B U
KETOHOB, 001I1ast popMyIia, U30MEpHs

Y HOMEHKJIaTypa. Pu3ndeckne CBOMCTBA
aJbJAECTUI0B U KETOHOB.

OTJIENIbHBIX MPEICTaBUTENCH
KUCIIOPOACOJEPKAIMX COCTUHEHUN.
XapakTepu3oBaTh COCTaB, CTPOCHUE,
npUMEHEHHUE, PU3NUECKHUE U
XUMHUYECKHE CBOMCTBA, BAXKHCHIIINEC
CIIOCOOBI MOJTYYESHUS TIPEICTaBUTEICH
Pa3IUYHBIX KJIACCOB
KHCJIOPOJICOJEPKAIINX COSTMHEHU;
BBISIBIIATh TCHETHYECKYIO CBSI3b
MEXTy HUIMU U TIOATBEPKIATh €€
HaJU4Yue ypaBHECHUSIMHU
COOTBETCTBYIOIINX XUMHUECKUX
pPEaKIMi C UCIIOIB30BAHUEM
CTPYKTYPHBIX (DOPMYIT BEILIECTB.
[ToaTBepkaaTh HA KOHKPETHBIX
IpUMepax XapakTep 3aBUCUMOCTH
pPeaKIMOHHOM CITIOCOOHOCTH
KHCJIOPOJICOAEPKAIINX
OpraHUYECKHUX BEILIECTB

0T (PYHKIIMOHATBHBIX TPYTII

B COCTaBE€ UX MOJIEKYJI, B3AUMHOTO
BJIMSIHUSI aTOMOB U TPYIIIT aTOMOB

B MOJIEKYJIaX; a TaKkxKe

OT 0OCOOEHHOCTH pean3aluu
pPa3IUYHBIX MEXaHU3MOB MIPOTEKAHUS
pEaAKIMH.

OnuchiBaTh COCTaB, XUMUYECKOE
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XUMHUYECKUE CBOKWCTBA aJIbJIETUIOB U
KETOHOB (pEaKIMu MPUCOSTUHEHNS ).
IIpeocmaenenue o mexanuszme peaxkyuil
HYK1e0UIbHO20 NPUCOEOUHEHUSL.
OkucrieHue aabJAeruaoB, KAYeCTBEHHBIC
peakiuu anbaeruaoB. Crocoos
MOJIYYEHUS U IPUMEHEHUE aJIbJACTHI0B U
KETOHOB.

O1HOOCHOBHBIE MpEIeTbHbBIE
KapOOHOBBIE KUCITOTHI. OCOOCHHOCTH
CTPOCHHS MOJICKYJT KAPOOHOBBIX KHUCJIOT.
N3omepus n HomeHknatypa. duznueckue
CBOICTBA, BOJIOPOJIHBIE CBSI3H.
XHMMHUYECKHE CBOWCTBA: KUCIIOTHbIE
CBOICTBA, peakius dTepuPuKalni,
PEaKIUU C YI4aCTHEM YTIIEBOJOPOTHOTO
paaukana.

[ToHsiTHE O MPON3BOIHBIX KAPOOHOBBIX
KHUCIIOT: CJIOXKHBIC dPUPBI, AHSUOPUOBL,
2ANI02eHAH2UOPUOBL, AMUOBL, HUMPUTIDL.
Oco0EeHHOCTH CBOWMCTB MYPaBbUHOM
KHUCIIOTHI.

Mmuoroo6pasue kKapOOHOBBIX KHUCIIOT.
Oco0EeHHOCTH CBOWCTB HETIPEETbHBIX U
apOMaTUYECKUX KapOOHOBBIX KUCIIOT,
JTUKApOOHOBBIX KUCJIOT,
TUAPOKCUKAPOOHOBBIX KHIIOT.

CTPOCHHE U MPUMEHEHHUE KUPOB U
YIJIEBOAOB, XapaKTEPU30BaTh UX
3HAYCHUE JIJIS KUZHEACATEIILHOCTH
OpPraHU3MOB.

Oco3HaBaTh OACHOCTbH BO3/ICHCTBHUS
Ha )KUBBIC OPTaHU3MBI OMPEACICHHBIX
KHCIIOPOACOAEPKAIUX
OpraHUYECKHUX BEIIECTB U MOSCHIThH
Ha MpUMepax CrocoObl YMEHBITICHHUS
U TIPEJOTBPAIICHUS UX BPEIHOTO
BO3JICHCTBUS Ha OPraHU3M YEJIOBEKa.
Hcnonb3oBaThk 001I€HAYYHbBIE
METO/Ibl TTO3HAHUS

IPU CAMOCTOSITEIbHOM
TUTAaHUPOBAHUU, TIPOBEJICHUU U
OMHMCAaHUHU XUMUYECKOTO
AKCIIEpUMEHTA (J1abopaTopHbIe
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CrnenoBath mpaBuiiaM 0€30MMacHOM
paboThl B TabopaTopun

IIPU UCIIOJIb30BAHUU XUMUYECKOM
MOCY/IbI U 000PYIOBAHUSA, a TAKKE
MpaBujiaM OOpAILIEHUS C BEIIECTBAMHU
B COOTBETCTBUU C UHCTPYKLHSIMU
BBITIOJIHEHUS TA0OPATOPHBIX OMBITOB
U MIPAKTUYECKUX padoT

O MOJYYECHUIO U U3YUYEHUIO
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[IpencraBuTenu BeICIINX KaPOOHOBBIX
KHCJIOT: CTEapUHOBAsI, MaJIbMUTUHOBAS,
OJIEUHOBAS, IUHONEBAsL, TUHOIEHOBAS
KucaoTbl. CriocoObl MOMyYEHHUS U
npUMeHEeHHe KapOOHOBBIX KHCIIOT.
Cnoxusie 2pupsl. ['omMonoruueckuii ps,
obmast hopmyna, U3oMepus u
HOMEHKJIaTypa.

XKupsli: ctpoenue, puznyeckue u
XUMHYECKHE CBOMCTBA KUPOB: THAPOIIH3
B KHCJION U IIEJI0YHOM cpeiax.
Oco0EeHHOCTH CBOMCTB KHPOB,
coJiepKalluX OCTaTKH HEMPEACIbHBIX
KUPHBIX KUCIOT. JKUpHI B IpUpo/Ie.
MpbL14 KaKk COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX Mololee jgercteue. [lonsamue
0 CUHMEeMUYeCKUX MOIOWUX CPeOCmaax

(CMC)

3.3

VYrieBoasl

OO6mas xapakTepUCTHKa YIIICBOIOB.
Knaccudukamus yrieBo1ioB (MOHO-, TH-
U TIOJINCAXAPU/IbI).

Monocaxapubl: TIIF0K03a, PpyKTo3a,
prbo03a, ranakTo3a, 1e30KCUpruo03a.
dU3NUYECKHUE CBONCTBA M HAXOXKICHUE

B nnpupojie. orocuntes. Onmuueckas
uzomepus. Konvuamo-yennasn
maymomepusi Ha npumepe MoaeKyvl

OpPraHWYECKUX BEILIECTB.
IIpencraBusaTs pe3ynbTaThl
AKCIIEpUMEHTA B (hopme 3anucu
YPaBHEHHI COOTBETCTBYIOLINX
pPEaKIMi U 1eJ1aTh BBIBOJBI HA UX
OCHOBE.

[IpoBOANTH BEIYMCIICHUS

JUISL OTIPEZICIIEHHS] MOJIEKYJIIPHOM
(bopMyIIbl OpraHUYECKOTO BEIIECTBA
110 YPABHEHHUIO XUMUYECKON peaKIun
Y 110 MaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOASIINX B €T0 COCTaB,
a TaKXXe Ha OIPEACIICHUE J0JIN
BBIXOJa IIPOAYKTA PEAKIUU

OT TEOPETUYECKN BO3MOKHOTO.
CaMOCTOSITENIBHO TUIAHUPOBATh U
OCYILECTBJIATH CBOKO
IIO3HABATEIBHYIO JACSATEINBHOCTD;
IPUHUMATh AKTUBHOE y4acTHE

B TPYIIIOBON YICOHOM eI TCIIBHOCTH
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2/II0K03bl, npoexkyuu Xeyopca, o- u f-
aHomepbl 2NI0KO3bl.

XHUMHUYECKUE CBOMCTBA TJIFOKO3bI:

C YYaCTHUEM CIUPTOBBIX U AIbIAETUIHON
CPYII, CIUPTOBOE U MOJIOYHOKHUCIIOE
OpOXKEeHUE TITFOKO3BI.

[IpuMmeHeHue TIII0KO03bI, €€ 3HAYEHUE

B KU3HEIESITEILHOCTH OpraHu3Ma.
Jucaxapunpl: caxaposa, MajibT03a U
JakTo3a. BoccTaHaBimBaromme 1
HEBOCCTAHABJIMBAIOIIUE JUCAXAPU/IBI.
I'mpponus caxapossl. Haxoxaenue

B [IPUPOJIE U IPUMEHEHHUE.
[Tonucaxapuasl: Kpaxmain, TIIMKOTEH U
nesuoio3a. CTpoeHue MakpoOMOJIEKYIT
Kpaxmasa, TJIMKOT€Ha U LEeJUTI0I03bI.
du3nUecKue CBOMCTBA Kpaxmasa
[EJITIOJIO3bl. XMMHUYECKHE CBOMICTBA
Kpaxmasna (TUJIpOoJIN3, KaueCTBeHHAs
peakius ¢ ogom). XuMHUYECKUe
CBOMCTBA LEJUTIOI03bI (THIAPOJIN3,
peaknus moixydeHue 3pupon
uesuono3sl). [lonstue

00 MCKYCCTBEHHBIX BOJIOKHaX (BHCKO3a,
alleTaTHBIM IIENK).
IKcnepUMeHTAIbHbIE METO/IbI
U3Yy4YeHHMSI BelIeCTB M UX MPeBPALLECHUN:
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e JleMOHCTpaLuu:
— CBOICTBa CIUPTOB: PACTBOPUMOCTH
B BOJIE€, B3aMMO/ICHCTBUE ATAHOJIA

C HAaTpUCM, OKHCJICHUC 3THJIOBOTO CIIMPTA

JTUXPOMATOM Kajusi (BO3MOXKHO
UCIIOJIb30BaHKUE BUIEOMATEPUATIOB);

— KA4eCTBEHHBIE PEAKIIUH aJIbJECTUOB:
C aMMHa4YHBIM PacTBOPOM OKCHJIA
cepebpa u rugpokrcugom meau(Il);

— XMUMHUYECKHE CBOMCTBA pacTBOpa
YKCYCHOM KHUCJIOTHI.

e JIaGopaTopHBIE OMBITHI:

— peaxkuus TIUIEPUHA C TUAPOKCUIOM
meau(Il);

— OKHCJIEHHE 3THUJIOBOTO CIIUPTA

B QJIBJICTU]] PACKAJICHHOW METHOMN
IIPOBOJIOKOW;

— B3aMMOJEHUCTBHE PACTBOPA IITIOKO3bI
¢ ruapokcuaom meau(Il);

— B3aHMOH€ﬁCTBHe Kpaxmaja ¢ HOJ0M.

o [IpakTuueckue pabOTHI:

Ne 2. Pemienue skcnepruMeHTaIbHbBIX
3amad o TeMe «CrupThl U PEHOIBIY;
Ne 3. Pemienue skcriepruMeHTaIbHbIX
3amad o Teme «KapOoHOBBIE KHCIIOTHI.
Cnoxubie 3GUpb».

e PacuérHble 3a1a4u:
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— ONpENECIICHUE MOJIEKYJISIPHOU
(bopMyIbl OPraHUYECKOro BEIIeCTBa

110 MaCCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIIINX B €70 COCTaB; IO Macce
(00beMyY) IPOIYKTOB CTOPAHMUS;

10 KOJIMYECTBY BEIECTBa (Macce,
00beMy) TPOJIYKTOB peaKIuu U/ Win
UCXOHBIX BEIIECTB;

— pelieHue pacu€THBIX 3a/1a4

Ha OTpeJIeJICHUE JIOJIA BBIX0/1a TIPOTYKTa
PEaKIuy OT TEOPETUIECKH BO3MOKHOTO

Uroro no pazneny

41

Paznen 4. A3oTcoaep:kamye OpranHnyeckue coeJMHeHsI

4.1

AMWUHBI.
AMUHOKHUCITOTHI. beku

12

AMUHBI — OpraHUYECKHe MPOU3BOIHbBIC
ammuaka. Knaccudukanms aMUHOB:
anupaTuIecKue 1 apoMaTHUYECKHE;
MIEpBUYHBIC, BTOPUUYHBIC U TPETUYHBIE.
Crtpoenune Monekyi, odmas hopmya,
HU30MepHsl, HOMCHKJIATypa U (pU3nIecKue
cBoiicTBa. XMMHUECKOE CBOMCTBA
annpaTHIeCKUX aMUHOB: OCHOBHBIC
CBOMCTBA, AJIKUJIMPOBAHUE, PEAKIIUU

C a30TUCTOM KHUCJIOTOM.

Coin aJIKnuIaMMOHHS.

AHWJIMH — IPEJCTaBUTEIb AMUHOB
apomatuueckoro psga. CTpoeHue
aHWIWHA. B3anmMHoe BIUsSHUE TPYIIT

PackpriBaTh CMBICIT H3y4aeMBbIX
MOHATUHN (BBIIETSATH UX XapaKTEePHbIE
MPU3HAKW) U IPUMEHSITH 3TH MOHITHS
MIPU OMMCAHUN COCTaBa M CTPOCHUS
BEILIECTB, JJIsI OOBSICHEHUS
OTJICIbHBIX ()aKTOB M SIBJICHUH.
Hcnonp30BaTh XUMAYECKYIO
CUMBOJIUKY JIJIsl COCTaBJICHHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAILIEHHO)
dhopMyIT a30TCOaEPKAITUX
OpraHUYECKUX BEIIECTB.

OnpenensTe NPUHAAICKHOCTD
a30TOCOJIEpKALIUX BEIIECTB
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aTOMOB B MOJICKYJIC aHWJIMHA.
Oco0eHHOCTH XUMHYECKHX CBOMCTB
anunrHA. KauecTBeHHBIC peakiuu

Ha aHWINH.

CnocoObl oJTyuyeHre U NpUMEHEHHE
anudaTUICCKUX aMHHOB U aHUJIMHA

U3 HUTpOOEH30Ia.

AmuHOKHCITOTEL.. HOMeHKIaTypa n
nzomepusi. OTAeNbHbBIC TIPEICTaBUTEITN
0-aMMHOKHUCJIOT: TJIMIIAH, aJaHuH,
(enunananun, cepu, eIymamuHo8ads
Kucioma, asum, yucmeun. Onmuueckas
uzoMepusi AMUHOKUCIOM.

D- u L-amunoxuciomet.

du3nyeckre CBOMCTBA aMHUHOKHCIIOT.
XHUMHUUYECKHE CBOMCTBA aMMHOKHUCIIOT KaK
aM(OTEepHBIX OPTAaHNYECKUX COCTUHCHUH,
peaKkIus TOJTUKOHSHCAIIHH,
o0pa3oBaHUE MENITHIHON CBS3H.
buonornuyeckoe 3HaueHUE aMHHOKHUCIIOT.
CuHTE3 IIENTHI0B.

benku kak IpUPOIHBIE TTOJTMMEPHI.
[lepBuuHas, BTOpUYHAS ¥ TPETHYHAS
CTPYKTypa O0enkoB. XUMHUUYECKHUE
CBOMCTBA OCJIKOB: THIPOJIU3,
JeHATypaIus, KaueCTBEHHBIC PEaKIIUN
Ha OCJIKH.

K OINPEIECICHHOMY KJIacCy MO COCTaBy
Y CTPOEHHIO, Ha3bIBaTh UX

10 CUCTEMATUYECKON HOMEHKIATYPE;
MIPUBOJINTH TPUBHATBHBIC HA3BAHUS
OTZEJIbHBIX IPEACTABUTEICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
pUMEeHeHue, GU3NIeCKUue u
XUMHUYECKHE CBOMCTBA, BaXKHEHIIINC
CIIOCOOBI TTOTYYEHUS TUITUYHBIX
MPECTaBUTENCH a30TCOIePIKALINX
COCIMHEHUM.

OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA OEJIKOB;
MOSACHATH HA IPUMEPAX 3HAUYCHUE
OCJIKOB JIJIs1 OpraHK3Ma YeJIOBeKa.
[IpoBOAUTH BEIYUCIEHUS

JUTS OIIPENICIICHUS] MOJICKYJISIPHOU
(bopMyJIbI OpraHUYECKOTO BEIeCTBA
110 MaCCOBBIM JOJISIM aTOMOB
AJIEMEHTOB, BXOJISIIMX B €TI0 COCTaB,
a TaK)K€ MO0 YPABHEHUSIM XUMHYECKHX
PEAKIIUH.

Hcnons3oBaTh 0OLIEHAYYHbBIE
METOAbI MO3HAHMS

MIPUA CaMOCTOSITEIIbHOM
TJTAHUPOBAHUM, IPOBEICHUM U
OIMMCAHUU XUMUYECKOTO
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llouamue 06 azomcodeporcaujux
2emepoyuUKIUYecKuUx cOeOUHeHUsX.
llupumuounoswvie u nypunogwie
ocHosanus. Hykneunosvie kuciomoi:
cocmas, cmpoenue u buosocuyecKoe
DOIb.

JKCNepUMEHTAIbHbIE METObI
HU3y4YeHHsI BelIeCTB U UX MPeBPALlIeHUI:
e JleMOHCTpaLuu:

— pacTBOpeHHE OEIKOB B BOJIE;

— JieHaTypalus 0eJIKOB IIPU HAIPEBaHUH,
— I[BETHBIE peaKklUu OEJIKOB.

e [IpakTuueckue paboOTHI:

No 4. PemieHue skcriepruMeHTaIbHBIX
3a/1a4 10 TeMe «A30TcoaepKaliue
OpraHUYECKUE COCTUHEHUS;

Ne 5 Pemrenue skcnepuMeHTaIbHbBIX
3aaa4 1o teMe «Pacno3HaBanue
OPraHUYECKUX COCTUHEHHU .

e PacuérHble 3a1a4u:

— OIpEIENICHUE MOJIEKYJISIPHON
(hOopMyITBI OPraHNYECKOTO BEIIEeCTBA

10 MAaCCOBBIM JOJISIM aTOMOB 3JIEMEHTOB,
BXOJSIIHUX B €r0 COCTAB; 110 MAacce
(o0BemMy) MPOTYKTOB CrOpaHus;

0 KOJIMYECTBY BelleCTBa (Macce,

AKCIIEpUMEHTA (J1abopaTOpHbIE
OTIBITHI U IPAKTUYECKUE PaOOTHI).
CamMoCTOATENBHO IUIAHUPOBATH U
OCYILIECTBJIATH CBOIO
MTO3HABATENIBHYIO IEATEIIBHOCTD;
OPUHUMATh aKTUBHOE y4acTue

B IpyNNOBON y4eOHO 1eATeTbHOCTH
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00beMy) IPOTYKTOB PEaKIIUU

W/WTH KCXOTHBIX BEIICCTB;

— peueHue pacu€THBIX 3a1a4

Ha OTpeJIeJICHNE IO BbIX0/1a TIPOTYKTa
pPEaKIMK OT TEOPETUICCKU BO3ZMOKHOTO

Hroro no pazgeny

12

Pa3nen 5. BoicokoMosIeKyJISIpHBbIE COeIMHEHUsI

5.1

BricokoMonekyspHbie
COETUHEHUS

6

OCHOBHbBIE MMOHATHSI XUMUU
BBICOKOMOJICKYJISIPHBIX COSTMHECHUM:
MOHOMED, TOJIUMEDP, CTPYKTYPHOE 3BEHO,
CTEIEeHb MOJTUMEPU3AIIN, CPETHSS
MoJsieKyisipHas Macca. OCHOBHBIE METOIbI
CHUHTE3a BBICOKOMOJIEKYIISIPHBIX
COEMHEHUN — MMOJIUMEpHU3ALUs U
noJiuKoHaeHcanus. [Ipeocmasnenue

0 cmepeopezyapHoCcmu u
HaOMOIeKyIAPHOU CIMPYKmMype
HOUMEPO8, 3ABUCUMOCHL CBOUCNE
HOUMEPOB OM UX MOTEKYIAPHO20 U
HAOMONEKYNISIPHO20 CMPOCHUSL.
[Tonumepnsie matepuaisl. [Limactmaccsl
(MOJMMATUIIEH, TOJUIPOIHIIEH,
MOJIMBUHUIIXJIOPU], TTOJIUCTUPOII,
MOJIMMETUIIMETAKPUIIAT, TOJIUKApOOHATHI,
nonvdITUICHTepedTanar). Y Tunusamnus u
nepepadoTKa IMIaCTUKA.

DJIaCTOMEPHI: HATYPaJIbHbIN,

Bnaners udyuyaeMbpIMi XUMHYECKUMHU
MOHSATUSMU: PACKPHIBATH CMBICIT
M3y4aeMbIX TTOHATUN U IPUMEHSTh
9THU TIOHATUS MPU ONTMCAHUH COCTaBa
Y CTPOECHUS BBICOKOMOJIEKYJIISIPHBIX
OpraHUYECKHUX BEIIECTB,

JUTsl OOBSICHEHUS OTJEIBHBIX (PAKTOB
U SBJICHUM.

Hcnonp30BaTh XUMHAYECKYIO
CUMBOJIUKY JIJISl COCTaBJICHHUS
CTPYKTYPHBIX ()OPMYJT BEIIECTB
(MOHOMEPOB U MOJUMEPOB) U
YPaBHEHUHN PEAKLUN MOJTMMEPU3ALUN
U TIOJIMKOHAEHCALIUH.

OnuceIBaTh COCTaB, CTPOCHHUE,
OCHOBHbBIE€ CBOMCTBA U IPUMEHEHHE
Kay4yKOB, HanboJee
pacrpocTpaHEHHBIX BUIOB MJIACTMACC
Y BOJIOKOH.

Hcnonp3oBaTh 001IEHAYYHBIE
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CUHTETHYECKHUE KaydyKH (OyTaaueHOBBIMH,
XJIOPOTIPEHOBBIN, U30MTPEHOBLIN) U
CUIIMKOHBI. Pe3una.

Bonoxkna: HaTypasnbHble (1IepCTh, MIETK),
UCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETHYECKHE BOJIOKHA
(KampoH W JIaBCaH).

Ilonumepuvl cneyuanvho2o Ha3Ha4eHus
(megnion, Kesnap, 31eKMponpo8oosUue
noaumepbwl, buopasiazaembvie noauMepbl).
JKCcnepuMeHTATbHbIE METOIbI
U3y4YeHHUsI BelIeCTB U UX MpeBpalleHHI:
e JleMOHCTpaLuu:

— O3HAKOMJIEHHE C o0pa3laMu
IPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
IJ1aCTMacC, Kay4dyKoOB.

o [IpakTrueckue pabOTHI:

Ne 8. Peniennie skciepuMeHTaIbHBIX
3a1a4 1o teMe «Pacro3HaBaHue
IJ1aCTMACC U BOJIOKOH»

METO/Ibl TIO3HAHUS

IIPU CAMOCTOSATEILHOM
IUTAHUPOBAHUH, IPOBEJICHUU U
OMHUCAHUU XUMHUYECKOTO
HKCIIEpUMEHTA (J1abopaTOpHbIE
OTIBITHI U MIPAKTUYECKUE PabOTHI)

Uroro no pazneny 6
OBIIEE KOJIMYECTBO 102
YACOB I1IO ITPOIT'PAMME
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11 KJIACC
HaumenoBaunue
Ne KomnnuecTtBo OCHOBHBIE BUBI JEATEILHOCTH
pas3aenoB U TEM [IporpammHoe conepxanue
n/m 4acoB oOy4arommxcs

y4eOHOro npeameTa

Pa3nen 1. TeopeTuueckue ocH

OBbI XUMUHU

1.1

Ctpoenue aroma.
[Tepnoanueckuit 3aKOH
u [lepuoguueckas
CHUCTEMa XUMHYECKUX
3JIEMEHTOB

J1.. MenneneeBa

9

AtoM. CocTaB aTOMHBIX SIJIED.
XUMHYECKUU 351eMEHT. M30TOIbI.
Kopnycxynaprno-eonnosoti dyanusm,
080UCMBEHHASL NPUPOOA INEKMPOHA.
CrtpoeHnue 2JIeKTPOHHBIX 000JI0UeK
aTOMOB, K8AHMOBblE YUCIIA.
DHepreTuyeckre YpoBHU U MOTYPOBHHU.
Atomuble opoutanu. Knaccudukanus
XHUMHYECKUX 3JIEMEHTOB (S-, p-, d-, f-
aneMeHThl). Pacripenenenue 351eKTpOHOB
110 aTOMHBIM OPOUTAIIAM; HPUHYUN
MuHumMyma suepauu, npurnyun Ilaynu,
npasuno XyHoa. DNEeKTPOHHBIE
KoH(puryparuu aroMmoB 3nemMeHToB I — 1V
NIEPHOJIOB B OCHOBHOM U BO30YKJICHHOM
COCTOSIHUH, DJIEKTPOHHBIE KOH(PUTypaIun
MOHOB.

Ionsmue 06 3Hepeuu uoHuzayUU,
9HepauU CpoOCmMBa K INEeKMPOH).
DIIEKTPOOTPHUIIATEIHHOCTb.
[Tepnonnueckuii 3axoH u [lepuonnueckas

PackpbiBaTh CMBIC]T H3y4aeMBbIX
TOHATHH (BBIJCISITH MX XapaKTCPHBIC
TIPU3HAKK ) U IPUMEHSATD 3TH IMOHSATHS
MIPU OMMCAHUU COCTaBa M CTPOCHUSI
BEIIIECTB, IS OOBSICHEHUS
OTJICTIbHBIX (PAKTOB U SIBJICHUM.
PackpbIBaTh CMBICI IEPUOIUYECKOTO
3akoHa /I. 1. Menaeneena u
JIEMOHCTPUPOBATH €TO
CUCTEMaTU3UPYIOIIYIO,
OOBSICHUTEBHYIO U
MIPOTHOCTUYECKYIO (DYHKITHH.
XapakTepu3oBaTh AJIEKTPOHHOE
CTPOEHHE aTOMOB (B OCHOBHOM U
BO30Y)KJIEHHOM COCTOSIHUH) U HOHOB
XUMHUYECKUX 371eMeHTOB 1 — 4
MIEPUOJIOB M X BaJICHTHBIC
BO3MOKHOCTH, UCTIOJIb3YsI TOHATHS
S-, p-, d-31eKTpOHHBIC OPOUTAIIH,
HSHEPTreTHYECKUE YPOBHHU.

OOBSCHATH 3aKOHOMEPHOCTH
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CHCTEMa XMMHYECKHUX DJIEMECHTOB

J.1. MenpaeneeBa. CBs3b
[lepunoguueckoro 3akoHa u
[Tepronnyeckoil CUCTEMbI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOMN TEOpUEN
CTPOEHHUS aTOMOB. 3AKOHOMEPHOCTH
W3MEHCHHUS CBONMCTB XUMHYECKUX
3JIEMEHTOB U 00pa3yeMbIX UMHU ITPOCTHIX
Y CIIOKHBIX BEIIECTB M0 rpynnaM U
nepuojiaM. 3Ha4eHUEe MEPUOANIECKOTO
3akoHa JI.1. Menaeneena.
JKCNePUMEHTAIbHbIE METO/bI
U3yYeHNsl BeleCTB U UX MpeBPALIeHUIA:
e JleMOHCTpaLuu:

— Buabl Tabuun «Ilepuoamyeckast
CHCTEMa XMMHYECKHUX DJICMECHTOB

J.1. MenpaeneeBa»

W3MEHEHUS CBOMCTB XUMUYECKHUX
3JIEMEHTOB U UX COCIMHEHUM

0 TIEpUOJIaM U TpyInam
ITeprnoauueckon cCUCTEMBI

. . MenneneeBa

1.2

CtpoeHue BenecTna.
MHoroo6pasue
BEIIECTB

11

XUMH4YecKas CBiI3b. BUAbI XUMHUYECKON
CBSI3M: KOBAJICHTHAs!, MOHHAS,
MeTajuinueckasi. MexaHu3Mbl
o0pa3oBaHUs KOBAJICHTHOMN CBS3U:
OOMEHHBIN U TOHOPHO-AKIENITOPHBIH.
DHeprus u JyinHa cBsa3u. [lonsgpHocCTb,
HaIIPaBJIEHHOCTh U HACHIIIIAEMOCTh
KOBaJIEHTHOU cBA3U. KpaTHbIe CBA3M.
Bonoponnas cBsizb. MexXMONEKYISIpHbIE
B3aUMOJICCTBHUSI.

PackprIiBaTh CMBICIT H3y9aeMBbIX
MOHATUHN (BBIICIATH UX XapaKTEPHBIE
MPU3HAKN) U IPUMCHSITH 3TH MOHITHS
MIpY OMHUCAHUHU COCTaBa U CTPOCHUS
BEIIIECTB, UISI OOBICHECHUS
OTJCIBHBIX ()AaKTOB U SIBJICHUIA.
OrnpenensTh BUIbl XUMAYECKON
CBSI3U (KOBAJICHTHOM, MIOHHOM,
METaJTMYECKOM, BOAOPOIHON)

B COCJIMHCHUSX, THII
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BajieHTHOCTB ¥ Baj€HTHBIE BO3MOKHOCTHU
aToOMOB. [ ubpuouzayusi amomMHwix
opbumaneti. CBS3b 3JIEKTPOHHOU
CTPYKTYPBI MOJICKYJI C HX
F€OMETPUYECKUM CTPOCHUEM

(Ha mpuMepe CoeMHEHUI 2JIEMEHTOB
BTOPOT'0 NEPHUOJIA).

[IpencraBiieHre 0 KOMIUIEKCHBIX
coenuHeHnx. CocTaB KOMIUJIEKCHOTO
MOHA: KOMILIEKCOOOpa30BaTellb,
auranipl. KoopauHaimoHHoe 41co.
HomeHknaTypa KOMIUIEKCHBIX
COEAMHEHUN. 3HAUEHUE KOMIUIEKCHBIX
coenunenuil. Ilonstue

0 KOOpJAMHALIMOHHOW XUMHH.
BemecTBa MOJIEKYIIAPHOTO U
HEMOJIEKYJISIPHOTO CTPOCHUSI.

THunbl KpUCTATUIMYECKUX PEMIETOK
(CTpYKTYp) U CBOMCTBA BELIECTB.
[loHsiTHE O IUCTIEPCHBIX CUCTEMAX.
Hctunnbie pactBopsl. [IpencraBinenue
0 KOJUTOUTHBIX pacTBopax. CrocoOsl
BBIPQKEHUS! KOHLIEHTPAIIMK PACTBOPOB:
MaccoBasi J0J1s BEIIeCTBa B pacTBOPE,
MoJIsipHasi KOHLIeHTpaus. Hacellienasie
Y HEHACBHIIIEHHBIE PACTBOPHI,
pactBOpuMOCTh. KpucramioruaparTsl.

KPUCTAJUIMYECKOUN PELIETKU
KOHKPETHOT'O BEUIECTBA.

OOBSICHATH MEXaHU3M 00pa30BAHUS
KOBAJICHTHOM CBSI3U (OOMEHHBIN U
JIOHOPHO-aKIIENTOPHBI ).
OnpenensaTe BaJIEHTHOCTh U CTENIEHD
OKHUCJIEHUS XUMHYECKHUX AJIIEMEHTOB
B COCIMHEHUSX Pa3JIMYHOrO COCTaBA.
OOBICHATH 3aBUCUMOCTb CBOWCTB
BEILIECTB OT BU1a XUMHYECKOM CBSI3U
Y TUNA KPUCTAIUIMYECKON PEIIETKHU.

HpOBOI[I/ITI) BBIYHCIICHHUA
C UCIIOJIb30BAHHUECM ITOHATHSA

«MaccoBas 07151 BEIIeCTBa
B PacTBOpE»
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Knaccudukanus u HomMmeHkiIaTypa
HEOPTraHUYECKUX BEILIECTB.
JKCNePUMEHTAIbHbIE METO/bI
U3YYCHMS BELIECTB M UX MPEBPALLCHUIN:
e JleMOHCTpaLuu:

— MOJEIH KPUCTATUTMYECKUX PEIIETOK.

e PacuéTHrble 3a/1aUn:

— C MCIIOJIb30BaHUEM MNOHITUHN
«MaccoBas J10J11 paCTBOPEHHOTO
BEIIECTBA», «MOJIAPHASA KOHLICHTALMS»

1.3

XUMHUUYCCKUE peakunu

19

Knaccuduxaiuys XuMHUECKUX PEaKIIUi
B HEOPTAaHUYECKOW U OPTraHUYECKOMN
XUMUHU. 3aKOH COXPaHEHUSI MaCChI
BEILECTB; 3aKOH COXPAHEHHUS U
IIPEBPALIEHUS SHEPTUU IPU XUMHUECKUX
peakmusax. TemnoBsie 3G HEKThI
XUMHUYECKHUX PEaKIUi.
TepmMoxuMHUYECKHUE YPaBHEHHS.
CkopocTh XUMHUYECKOH peaklnu, ee
3aBUCUMOCTH OT PAa3IHYHBIX (PAKTOPOB.
["'OMOreHHbIE U T€TepOreHHBIE PEAKIUU.
Kartanu3 u karainu3aTtopsl.

OOpatumMbie U HEOOpaTUMBbIC PEAKIINH.
Xumunueckoe paBHoBecHue. KoHcTaHTa
XUMHUYECKOT0 paBHOBecHs. DaKkTOPHI,
BIIUSIIOIINE HA MOJ0KEHUE XUMUYECKOTO
paBHOBECHSI: TEMIIEpATypa, AaBJICHUE

PackpriBaTh CMBICIT H3y4aeMBbIX
MOHATHH (BBIAEISTH UX XapaKTepHbIE
MPU3HAKK) U IPUMEHSTH ITH MOHSATHUS
IIPU ONIMCAHUU COCTAaBa U CTPOCHUS
BEIIECTB, /ISl O0BICHEHUS
OTJEIbHBIX (PAKTOB U SBICHUH.
KnaccudunmpoBats xumMuieckue
PEeaKIMU MO Pa3IuYHBIM MTPU3HAKAM
(4Mciy ¥ COCTaBy pearupyromumx
BEIIECTB, TETIOBOMY 3D PeKTy
pEaKInn, N3MEHEHHIO CTEIICHEN
OKHUCJICHUS 3JIEMEHTOB,
00paTUMOCTH, Y4aCTUIO
KaTaJln3aTopa H T.IL.);
CaMOCTOSITEJILHO BBIOUPATH
OCHOBaHUS U KPUTECPUHU

JUTSL KITACCU(UKAIIMA XUMUYECKAX
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Y KOHILICHTPAllUK BEUIECTB, YYaCTBYIOIIUX

B peakuuu. [Ipunuun Jle [latense.
DIIEKTPONUTHYECKAS TUCCOLALIMSL.
CwiibHBIC U CITa0bIE JIEKTPOJIUTHI.
Crenens auccounanuu. Monrnoe
npousgedenue 600bl. Cpena BOJTHBIX
pacTBOPOB: KUCIOTHAs, HEUTpaIbHas,
uiesioyHas. BogopoaHbelid mokaszaTesb
(pH) pactBopa. I'maponus coneii.
Peakiimu nonnoro ooMeHa.
OKHCIUTENIPHO-BOCCTAHOBUTEIIBHBIC
peakuuu. CTeneHb OKUCICHMUS.
Okucnuresb 1 BOCCTAHOBUTEb.
[Ipouieccrl okucieHus u
BOCCTaHOBJICHUS. Baxknenmme
OKHUCJIMTEU U BOCCTAaHOBUTEIHN. MeTo
AJIEKTPOHHOTO OanaHca. DIESKTPOIN3
PacTBOPOB M PACIJIAaBOB BEILIECTB.
IKCIepUMEHTAIbHbIE METOBI
U3yuyeHMsl BeleCTB U UX
NnpeBpalleHT:

e JleMOHCTpanuu:

— Ppa3JIoKEHUE MEPOKCHUAA BOJIOPOA
B IIPUCYTCTBUM KaTaJIn3aTopa.

¢ JlabopaTopHBIE OMBITHI:

— MPOBEAECHUE PEAKLU HOHHOTO
oOMeHa;

PEaKLIUH.

OOBSICHATH 3aKOHOMEPHOCTHU
NPOTEKAHUSI XUMUYECKUX peaKIni

C YU4ETOM UX DHEPIETUYECKUX
XapaKTEPUCTHUK, XapaKTep U3MEHEHHUSI
CKOPOCTH XMMHYECKOU peakluu

B 3aBHUCHUMOCTHU OT Pa3IUYHBIX
(bakToOpoB, a TAKXKE XapaKTep
CMEIICHHUS] XUMUYECKOTO PABHOBECHS
T10JT BIIMSTHUEM BHEIITHUX
BO3JIEHCTBUN (TPUHIUTT

Jle Illatenswe).

PackpbIBaTh CyIIHOCTE:
OKHCJIMUTETbHO-BOCCTAHOBUTEIbHBIX
peakuuii MoCpeICTBOM COCTaBICHUS
AIIEKTPOHHOTO OalaHca 3THX
peakIuii; peakiuii HOHHOTO 0OMEeHa
MyTEM COCTABJICHUS WX MOITHBIX U
COKpAIIEHHBIX HOHHBIX YPaBHEHUM;
peaKunii THAPOIn3a, PeaKuun
KOMIIJIEKCOOOpa30BaHUS

(Ha mpUMepe TUIPOKCOKOMIUIEKCOB
[MHKA U aJTIOMHUHMUS).

[TpoBOIUTH M OIKCHIBATH
XMUMHUYECKUN IKCTIEPUMEHT:
OIIpEJIEIIEHHE CPEIbl BOJHBIX
pPacTBOPOB BELIECTB; IPOBEJCHUE
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— ONpeeNICHUE CPeibl PACTBOPOB
BEILECTB C TOMOIIIO YHUBEPCATIHHOTO
WHJUKaTOpA.

e [IpakTuueckue pabOTHI:

Ne 1. Bnustnue paznudHbix (aKkTopoB
Ha CKOPOCTh XUMHUYECKOU peaKInu;

Ne 2. Bnusitnue paznuysbix pakTopoB
HA TMOJIO)KEHUE XUMHUECKOTO PABHOBECHS;
Ne 3. Xumudeckue peakiiuu B pacTBOpax
AEKTPOHUTOB.

e PacuéTHrle 3a1a4n:

— pacuéThl MacChl BEUIECTBA

WK 00beMa ra3oB 10 U3BECTHOMY
KOJIMUECTBY BEIIECTBA, Macce

WIK 00bEMY OJTHOTO U3 y4aCTBYIOIIUX
B PEAKIIUU BEIIECTB;

— BBIUKCIICHUE MACCOBOU JIOJIH U
MOJIIPHOM KOHIIEHTPAIIUU BEIIEeCTBA

B PacTBOPE;

— BBIUKCJICHUE MacChl (00beMa,
KOJIMYECTBA BEIECTBA) MPOAYKTA
peaKIuu, €CiIu OJHO U3 BEIIECTB JaHO
B BHJIE pacTBOpa C ONPEACICHHOM
MAacCCOBOM J0JIEW PACTBOPEHHOI'O
BEIECTBA

peakuuii MOHHOro OOMEHa; U3y4eHue
BIIVSTHHSI PA3TIUYHBIX (DAaKTOPOB

Ha CKOPOCTb PEAKIUM U TTOJ0KECHUE
XUMHYECKOTO PAaBHOBECHSI.
CrnenoBaTh MpaBUIaM MOJIb30BaAHUS
XUMUYECKOU MOCYI0H
71a060paTOPHBIM 000PYIOBAHUEM.
[IpencTaBisTh pe3ynbTaThl
XAMHYECKOTO IKCIIEPUMEHTA

B (popMe 3amucu ypaBHEHUIA
COOTBETCTBYIOIIUX PEAKITHH

U JIeJIaTh BBIBOJIBI HA UX OCHOBE.
[TpoBOIUTE BHIYUCIICHUS

C MCTIOJIb30BaHUEM MOHSTHUS
«MaccoBas JI0JIs BEIeCTBa

B PACcTBOPE», a TAKXKE MO YPaBHEHUSIM
XUMHYECKUX PEAKIINi, B TOM YHUCIIE
TEPMOXUMHUYECKUE PACUETHI

Hroro no pazneny

39
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Paspnen 2. Heoprannueckass XumMus

2.1

Hemeramiel

31

[losoxxeHne HEMETAIIIOB

B [lepuoanueckon cucteMe XUMHYECKUX
aneMmeHToB (.M. MennaeneeBa u
OCOOCHHOCTU CTPOEHUS X aTOMOB.
@u3NYECKUE CBOMCTBA HEMETAIIIIOB.
ANIOTpONUS HEMETAIOB (HA TpUMEpPE
KHUCJIOpOJia, cephl, pocdopa u yriaepoa).
Bonopon. [Tonydenue, pusnyeckue u
XUMUUYECKHUE CBOMCTBA (peaKkiuu

C METaJUIaMU U HEMETAJJIAMHU,
BOCCTAHOBJICHHE OKCHUJIOB U COJICH).
I'mppunasl. TONIMBHBIE AJIEMEHTHI.
["amorensl. Haxoxnenue B ripupoje,
CrocoObl ToTyueHus GU3NIEeCKre U
XUMHUYECKHE CBOMCTBA.
["amorenoBogopoasl. Baxueimue
KHUCJIOPOJICOJICpKAIIUE COCTUHECHUS
rasioreHoB. JlabopaTopHsbie u
IPOMBIIIIEHHBIE CTIOCOOBI TTOTYYCHUS
rajoreHoB. [I[puMeHeHne TaIoTeHOB U UX
COCMHECHUM.

Kucnopon, o30H. JlabopatopHbie u
IIPOMBIIIIEHHBIE CITOCOOBI MTOTYYeHUS
kuciopoaa. PU3nuecKkne U XUMUYECKUE
CBOICTBA KMCIIOPOJAA U 030HA; UX
npuMeHeHne. OKCUIbl U NEPOKCHU/IBI.

PackpriBaTh CMBICT U3y4aeMBbIX
MOHSATUHN (BBIIEISATH UX XapaKTEePHbIE
MPU3HAKW) U IPUMEHSITH 3TH MOHSITHUS
MIPU OMKMCAHUU COCTaBa U CTPOCHUS
BEIIIECTB, IS OOBSICHEHUS
OTJICNIbHBIX (PAKTOB U SIBJICHUH.
OOBsICHATH 00IIME 3aKOHOMEPHOCTH
B UI3MEHEHUH CBOMCTB HEMETAJIJIOB U
UX COCIMHCHUH C YUETOM CTPOEHUS
UX aTOMOB M MOJIOKEHUS

B [lepuoauueckoii cucreme
XUMHUYECKUX JIEMEHTOB

. . Menneneesa.
Xapaktepu3oBaTh (ONMUCHIBATH)
001e XUMAYECKUE CBOUCTBA
HEMETAJIJIOB, UX BaXKHEHIITUX
COCJIMHEHUH, IMOATBEPIK A 3TO
onucaHue NpUMEPaMU ypaBHEHUN
COOTBETCTBYIOILIUX XUMHUUYECKUX
PEAKIIUH.

CocraBiaTh ypaBHEHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKkiuii ¥ peakuuii HOHHOTO0 OOMEeHa
U PacKpbIBaTh UX CYIIHOCTh

C IOMOIIIBIO 3JIEKTPOHHOTO OajlaHca
Y NIOHHBIX YPABHECHUMU.
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Cepa. HaxoxneHue B mpupoe, CnocoObl
NoJIy4eHus1, PU3nuecKue 1 XUMHUYECKUe
cBoiicTBa. CepoBOAOpO, CYyIb(PUIBL.
Oxcunsl cepbi(IV) u (V). Cepnucras u
cepHasi KUCJIOTHI U UX COJIU.
OcoOeHHOCTH CBOMCTB CEPHOM KHUCIIOTHI.
[IprmeHenue cepbl U €€ COCTUHEHNN.
A3zot. Haxoxaenue B mpupo/ie, Crocoobl
NOJTyYeHHUS, PU3NICCKHE U XUMUYCCKUE
cBoiicTBa. AMMHaK, HUTPUAbI. OKCUIbI
a3oTa. A30THCTasi U a30THAsI KUCIIOTHI U
ux cosid. OcCOOEHHOCTH CBOMCTB a30THOU
kucnothl. [IpumMeHeHune a3ora u ero
COEIMHEHUI. A30THBIE yI0OpEHHUS.
docdop. Haxoxaenue B npupose,
CIIOCOOBI TTOTyYeHUs, GU3NIECKUEC U
XuMu4eckue cBorcta. Dochuasr u
docdun. Oxcunsl hocdopa,
oprodochopHas KUCIOTa U €€ COJIH.
Memadghocghopnas u nupogpocpoprnasn
Kuciomol, pochopucmas u
gocgoprnosamucmas Kuciomel.
[Tpumenenue docdopa u ero
coenunennii. Dochopusie ynodpeHus.
Yraepoa. Haxoxnenue B ipupoJie,
CIocoObI MOTyYeHUs, PU3NUECKUE U
XUMHUecKue cBorucTBa. OKCHIBI

XapakTepu3oBaTh BIUSHUE
HEMETAJUIOB U UX COCIMHEHUN

Ha YKUBbIE OPTaHU3MBbI; OITUCHIBATH
MPUMEHEHHE B Pa3IMUYHBIX 00JIACTAX
MPaKTUYECKOM AeSTETbHOCTH
YeJI0BEKa.

[ToaTBepxkaaTh CyIIECTBOBAHKE
T€HETUYECKON CBI3U MEXKITY
HEOPTraHMYECKUMHU BEIIECTBAMMU

C IIOMOLIBIO YPABHEHUM
COOTBETCTBYIOIIUX XUMHUYECKHUX
PEAKIINH.

[IpoBOIMTH peakuuu,
MOATBEPKAAIOIIME KaueCTBEHHBIN
COCTaB BEILIECTB; PacCIiO3HABAThH
OTBITHBIM ITYTEM aHHOHBI,
MPUCYTCTBYIOIIKUE B BOJAHBIX
pacTBopax.

HaGmronats u onuceIBaTh
JIEMOHCTPALMOHHBIN 3KCIIEPUMEHT;
CaMOCTOSITEIBHO TUIAHUPOBAT,
MPOBOJIUTH U OMHUCHIBATH
XUMUYECKUN HKCTIEPUMEHT
(J1abopaTOpHBIE ONBITHI U
MpaKkTU4eCKue padboThl);
MPEACTAaBISATh PE3YyJIbTaThI
XUMHUYECKOT0 SKCIIEPUMEHTA
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yriepona(Il) u (IV), yronpHas KucioTa u
ee conu. [IpuMeHenue yrieposa u ero
COCMHECHUM.

Kpemuunii. Haxoxnaenue B npupoje,
CHOCOOBI MOMy4YeHus1, ((PU3NUIECKUe 1
XUMHYECKUE cBoMcTBa. OKCHT
kpemuusA(IV), kpemHueBas KucioTa,
cuHKaThl. [[puMEeHEeHNe KPEMHHUS B €T0
coequHeHnid. CTEKI0, ero MojydeHue,
BUJIbI CTEKOJI.

IKCNnepuMeHTATbHbIE METOABI
H3y4YeHHsI BeleCTB ¥ MX MpeBpalleHid:
e JleMOHCTpaLuu:

— 0o0pa3ibl HEMETAIOB,;

— TopeHwue cephl, pocdopa, xernesa,
MarHusi B KUCJIOPOJIE.

e JIlaGopaTopHBIE OIBITHI:

— Ka4yeCTBEHHBIC PEaKIINH

Ha HEOPTaHMYECKHE UOHBI U KATHOH
BOJIOPOAA;

— TIOJIy4E€HHE U COOUpaHUE Ta30B.

o [IpakTrueckue pabOTHI:

Ne 4. Pemienue skcriepruMeHTaIbHBIX
3ama4 o TeMe «l ajJoreHsy;

Ne 5. Penienue sxcnepuMeHTanbHbIX
3amad o TeMe «Cepa u ee COeTMHCHUS.

B (hopMe 3amucu ypaBHEHUH
COOTBETCTBYIOILIUX PEAKLIMI U J1€TIaTh
BBIBOJIBI HA UX OCHOBE.

CrnenoBath nmpaBuiIaM MOJIL30BAHUS
XUMHUYECKOU MOCYA0U U
71a060paTOPHBIM 000PYIOBAHUEM.
[TpoBOaUTE BBIUMCIEHUS

[0 YPAaBHEHUSIM XUMHUYECKUX
PEaAKIIUH.

CamMoCTOATENBHO MJIAHUPOBATH U
OCYLIECTBIIATH CBOIO
MTO3HABATEIBHYIO JI€ATEIbHOCTD;
MIPUHUMATh aKTUBHOE Yy4acTHe

B TPYNIIOBON YYEOHOM JIEITEIIBHOCTH
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Ne 6. Pemrenne 3kcriepuMeHTAIBHBIX
3a/1a4 1o TeMe «A30T 1 pocdop 1 ux
COCMHEHUS.

e Pacu€THble 3a1a4u:

— BBIYUCJICHUE MACChI BEIIECTBA

i o0beMa ra3oB M0 U3BECTHOMY
KOJIMYECTBY BEIIECTBA, MAaCCe WU
00bEeMy OJTHOTO U3 YYACTBYIOIIHNX

B PEaKIIMH BEIECTB;

— BBIUHCIICHHE Macchl (00beMa,
KOJIMYECTBA BEIIECTBA) MIPOTYKTOB
peaKkIuu, eCcIu OJTHO U3 BEIIECTB UMEET
IPUMECH;

— BBIYHUCJICHUE MacChl (00beMa,
KOJIMYECTBa BEIIECTBA) MPOAYKTa
peaKIuu, €CIu OJTHO U3 BEIIECTB JaHO
B BHJIC pacTBOpa C ONPEACICHHOM
MAaCCOBOM JOJIEW PACTBOPEHHOI'O
BEILIECTBA;

— BBIYUCJIEHUE BBIX0/1a MPOAYKTA
peaKkIuu OT TEOPETUUYECKH BO3MOKHOIO

2.2

MeTtaniel

23

[Tonoxenne metauioB B [leproanueckon
CUCTEME XUMHYECKHUX AIIEMEHTOB.
Oco0EHHOCTH CTPOCHUS DIEKTPOHHBIX
000J109€K aTOMOB METAIIJIOB.
Pacnpocmpanenue xumuueckux
IIeMEHMOB-MEMAILI08 8 3eMHOU KOpe.

PackpbiBaTh CMBICIT U3y4aeMbIX
MOHATHUH (BBIJCTATH UX XapaKTEPHBIC
MPU3HAKHU ) U IPUMEHATH ITU TTOHATHUS
MIPY OMHUCAHUHU COCTaBa U CTPOCHUS
HEOPraHUYECKUX BEIIECTB,

JJ1s1 00BSICHEHUS OT/ICJIbHBIX (DAKTOB
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OO6uue puznyeckre CBOMCTBA METAJLIIOB.
[IpuMeHeHUEe METAIIJIOB B OBITY, IPUPOJIC
u TexHuke. CIUiaBbl METAIIJIOB.
DIEKTPOXUMHUYECKUI P HANIPSKEHUM
MeTaioB. O61mMe cnocoObl NOMTy4YeHHUS
METaJIJIOB: THAPOMETAITYPrus,
MUPOMETAILTYPTUSI, DIIEKTPOMETAILITYPTHs.
[TonsiTrie 0 KOPPO3UU METAILIIOB.
Cnoco0bI 3aIUTH OT KOPPO3HH.

OO6m1as XxapakTepUCTUKA METAILJIOB

| A-rpynmel [lepuoaudeckoii cucTeMsl
XUMHUYECKHUX dJIEMEHTOB. Hatpuit u
Kalluii: mojiy4eHue, Pu3nyeckue u
XUMUYECKUE CBOMCTBA, MPUMEHEHUE
IPOCTBIX BEUIECTB U UX COCAUHEHUN.
OO6m1ast xapaKTepUCTHKA METAJIOB
IHA-rpynnst [Teproandeckoit cucTeMbl
XUMHUYECKHUX 3JIEMEHTOB. Maruui u
KaJIBIUI: TTOJTy4eHUE, PU3NUECKUE U
XUMUYECKUE CBOMCTBA, MPUMEHEHUE
MPOCTBIX BEUIECTB U UX COCAMHEHUHN.
’KecTtkocTh BOABI K CIOCOOKI €€
YCTpAHEHUSI.

ANIOMUHUN: TTIOTy4eHUE, PU3NIECKHUE U
XUMUYECKUE CBOMCTBA, TPUMEHEHHE
IIPOCTOrO BEIIECTBA U €r0 COSUHECHUM.
AM@oTepHbIe CBOMCTBA OKCUJIA U

Y SIBJICHUM.

OOBICHATH O0LIME 3aKOHOMEPHOCTH
B U3MEHEHHUU CBOWCTB 3JIEMEHTOB —
METAJUIOB U UX COCIUHEHUHN C YYETOM
CTPOCHUS UX ATOMOB U TOJI0KEHUS
B Ilepuonnueckon cucreme
XUMUUYECKHUX 3JIEMEHTOB

. . Menneneesa.
XapakTepu3oBath (OMUCHIBATH)
o0IIue XUMHUYECKHEe CBOMCTBA
METaJJIOB, MX BaXKHEHIIINX
COCJIMHEHUH, MTOJATBEPKIas ITO
OMKCaHue NpUMEPAMU YPaBHEHUN
COOTBETCTBYIOIINX XUMHUECKUX
peaKkiuii; IPUMEHEHUE METaJIJIOB

B Pa3IMYHBIX 00IaCTAX
MPAKTUYECKOM JIESTEIbHOCTH
YeJI0BEKA, a TAaK)KE UCIIOIb30BAHUE
UX JJIS1 CO3/1aHUSI COBPEMEHHBIX
MaTepUaIoB U TEXHOJIOTUH.
OnuceiBaTh CIOCOOBI 3aLTUTHI
METAJUIOB OT KOPPO3UHU.
PackpbiBaTh CymiHOCTb
OKHCIIUTEIIbHO-BOCCTAHOBUTEIBHBIX
peaKunii OCPEACTBOM COCTABIICHUS
3JIEKTPOHHOTO OajaHca 3TUX
pEaAKIMH.
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TUAPOKCHIA ATFOMUHUS,
THUIPOKCOKOMIUICKCHI QTFOMUHUS.
OO6mr1ast XxapaKTepUCTHKA METAJIOB
no0ouHbIX noarpynn (b-rpymnm)
[Tepromnueckoit CUCTEMBI XUMHUYECKUX
3JICMEHTOB.

dusnyeckre U XMMHUYECKUE CBOMCTBA
Xpoma u ero coeauHeHuid. OKCHUIbI U
ruapokcu sl xpoma(Il), (1) u (V1).
Xpomatbl U TUXPOMATHI, UX
OKHUCJIMTEIIbHBIC CBOMCTBa. [lonyueHue u
IPUMCHEHHUE XpOMa.

duznyeckre 1 XUMUYECKUE CBOMCTBA
Maprasiia u ero coequHeHuit. OCHOBHbIE
coeaunenus mapranmna (II), (IV), (VI) u
(VII). Ilepmanranar Kamus, €ro
OKHCJIUTEbHBIE CBOMCTBA.

du3nyecKue U XUMUYECKUE CBOMCTBA
)kenesa u ero coequHeHu. OKCUIbI,
ruppokcubl u conu xxerne3a(ll) u (11).
[Tomy4yenne u mpuMEeHEHUE Kelle3a U ero
CIUTaBOB.

Mens: nonydenne, pusndeckue u
XUMHUYECKUE CBOMCTBA, IPUMECHEHHE
IIPOCTOTO BEIIECTBA M €TO COSTUHEHUH.
[{uuk: momydenue, pusndeckue u
XUMHUYECKUE CBOMCTBA, MPUMEHEHUE

IIpoBoauTH peakuuy,
MOATBEPKAAIOLINE XapaAKTEPHbIE
CBOMCTBA U3y4Ya€MbIX BEIIECTB,
pacro3HaBaTh ONBITHBIM MTYTEM HOHBI
METaJIJIOB, IPUCYTCTBYIOLINE

B BOJIHBIX pacTBOPAX.

[IpoBOIUTH M ONIUCHIBATH
XUMUYECKHUI IKCTIEPUMEHT
(;1abopaTopHBIE ONBITHI U
npakTUYeckue paboThl);
MIPEACTABIATD PE3YJIbTAThI
XUMHUYECKOT0 SKCIIEPUMEHTA

B opMe 3amnucu ypaBHEHUN
COOTBETCTBYIOILIUX PEAKLIMI U JI€JIaTh
BBIBOJIbI HA X OCHOBE.

CrnenoBath mpaBujaM MOJIb30BAHUS
XUMHUYECKOW MOCYA0HU H
71a00paTOPHBIM 000PYIOBAHHUEM.
[IpoBOANTH BEIYHCICHUS

[0 YPABHEHUSIM XUMHYECKUX
PEAKIIUH.

CaMoCTOATENbHO MIIaHUPOBATh U
OCYLIECTBIIATH CBOIO
ITI03HABATEJBHYIO AEATEIIBHOCTD;
MPUHUMATh aKTUBHOE Y4acTHe

B I'PYNIIOBOM Y4eOHOM eI TEIIbHOCTH
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MIPOCTOTO BEIIECTBA U €0 COCAUHEHHUI.
AM@oTepHbIC CBOMCTBA OKCHUJIA U
TUAPOKCHUA [IUHKA, TUAPOKCOKOMILIIEKCHI
I[MHKA.

JKCNepUMEeHTATIbHbIE METOAbI
HU3y4YeHHUsI BelIeCTB U UX MpeBPalleHiA:
e JleMOHCTpaLuu:

— KOJUIEKUHS «MeTabl U CIJIaBbDY;

— B3aUMOJICHCTBUE MICIOYHBIX U
HIEJIOYHO3EMETBHBIX METAIIJIOB C BOJIOM
(BO3MOKHO MCIIOJIb30BAHUE
BUJIEOMATEPUAIIOB).

e JlabopaTopHBbI€ OMBITHI:

— B3aMMOJEHCTBUE MIEIOYHBIX U
HIEJI0YHO3EMEJIbHBIX METAJUIOB C BOJOM
(BO3MOKHO MCIIOJIb30BAHUE
BHJICOMATEPHAJIOB);

— B3aUMOJEHCTBUE THUIIPOKCHUJIOB
AJTIOMHUHUS U IMHKA C PaCTBOpPAMU
KHCJIOT U IIESJIOYEH;

— KaueCTBEHHBIE PEaKIMHU Ha KAaTUOHBI
METaJJIOB.

o [IpakTrueckue pabOTHI:

Ne 7. Pemienue sxkcriepuMeHTaIbHbIX
3a/1a4 1o TeMe «MeTauibl TIaBHbIX
NOATPYIIY;
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Ne 8. Pemrenne skcnepuMeHTaIbHBIX
3aj1a4 1o TeMe «MeTtauibl MOOOYHBIX
MOATPYTII.

e Pacu€THble 3a1a4u:

— BBIUYMCIICHHUE MacChl (00BeMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
PEaKINM, €CITU OJHO U3 BEIIECTB JIAHO
B BUJIE PACTBOPA C OMPEACICHHON
MAaCCOBOM JOJIEW PACTBOPEHHOI'O
BEILIECTBA, WJIM UMEET IPUMECH;

— BBIYHUCJICHUE MacChl (00bEeMa,
KOJIMYECTBA BELIECTBA) MPOAYKTA
peaKIuu, €CiIu OJHO U3 BEIIECTB JaHO
B BHJIE pacTBOpa C ONPEAECICHHOM
MAacCCOBOM JOJIEW pACTBOPEHHOI'O
BEILIECTBA;

— BBIYUCJIEHUE BBIX0/1a MPOAYKTA
peaKkIuu OT TEOPETUYECKH BO3MOKHOIO

Hroro no pasneny o4
Pasznen 3. XumMus u :Ku3HbL
3.1 | Meroas! mo3HaHus 9 Ponp xumMuu B o0ecrieueHuu PackpsiBaTh poJib XUMUH B PEIICHUH

B XUMHUU.
XUMUA U KA3HD

YCTOI\/'ILII/IBOFO Pa3BUTHUA YCITIOBCUYCCTBA.
[TonsiTue o Hay4YHBIX MCTOJAaX IO3HAHUA

U MCTOJO0JOI'MM HAYYHOI'O UCCIICJOBAHMA.

HayuHble mpUHIUIIBI OPraHU3aAHT
XUMHYECKOTO TPOU3BOACTBA.
[IpompbIiieHHBIE CITOCOOBI MTOTYYEHUS

YHEPTETUIECKUX, CHIPHEBBIX U
HKOJIOTHYECKUX MPoOIIeM
YeJI0BEYECTBA, OMUCHIBATH OCHOBHBIC
HAIPABJICHUSI PA3BUTHUS XUMHYIECKOM
HAYKW U TEXHOJIOTHUH.

[TpumeHnsTh mpaBuia 6€30MacCHOTO
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BOKHEUIIINX BEIIECTB (Ha MPUMEPE
IIPOM3BOJCTBA aMMUaKa, CEpHOU
KHUCJIOTBI, M€TaHoJa). [IpoMbITIIeHHBIE
CIOCOOBI MOTYYEHHUS] METAIIOB U
CILJIaBOB. XMMHUYECKOE 3arps3HEHUE
OKpY’Karolen Cpeibl U €ro MoCcaeACTBUS.
IIpobaema nepepabomrku omxo0os u
no6ouHbIX NPpoOyKkmos. Ponb xumuun

B 00€CIeYeHNN dHEPTEeTUICCKON
6e3onacHocTu. [Ipunyunsvi «3eneHotl
Xumuuy.

XUMUS U 300pOBbE YETOBEKA.
JlexapcTBeHHBbIE cpencTBa. [IpaBuna
UCIIOJIb30BAHUS JIEKAPCTBEHHBIX
npenapaToB. Posib XUMHH B pa3BUTHH
MEIULIUHBI.

Xumus nuiy. OCHOBHbIE KOMIIOHEHTHI
. [umessie 1o6aBku. Poip xumun
B 00€cre4eHnH NHIEeBOi 0e30MacHOCTH.
KocMmernyeckue u napgproMepHbie
cpeacrtsa. berroBas xumus. [IpaBuna
0€30MacHOro UCTIOJIb30BaHUS MPENapaToB
OBITOBOM XUMUU B MIOBCETHEBHOMN KU3HHU.
XuMus B CTPOUTENBCTBE. BaxkHenmme
CTPOUTEIIbHbIE MaTepHUAJIbl (LIEMEHT,
0eToH). [Tpon3BOACTBO CTPOUTEIBHBIX
MaTepuasoB.

oOpalleHust ¢ BEIIEeCTBAMH,
HCII0JIb3YEMBIMU B TTIOBCETHEBHOM
JKU3HU; a TAaKXKe MpaBuiia
0€30MacHOro MOBEJICHUS B LIEIAX
cOepekeHus 310pOBbs U
OKPYKAIOLIEH PUPOJTHOM CPEIbI;
MMOHUMATh OMACHOCTh BO3JICUCTBUS
Ha )KUBBIC OPTaHU3MBI OMPEACICHHBIX
BelIeCTB, cMbIch noka3atens ITJIK,
MOSICHATH Ha TIPUMEPAX CIOCOOBI
YMEHBIIICHUS ¥ TIPEOTBPAILICHUS UX
BPEIHOTO BO3ACHCTBHS.
AHanu3upoBaTh U KPUTHUECKU
OLICHMBATh MH(POPMAIINIO, CBI3AaHHYIO
C XUMHYECKUMH IPOLIECCAMU U UX
BJIMSIHEM HA COCTOSIHUE
OKPYKAIOIIEH CPEIbI.

Hcnonp30BaTh NOJYYEHHBIE 3HAHUS U
npencTaBieHus o chepax
JEATEIIbHOCTH, CBSI3aHHBIX C HAYKOU
Y COBPEMEHHBIMH TEXHOJIOTHUSIMH,
KaK OCHOBY JUIsl OpPUEHTAIIUU

B BBIOOpE CBOECH OymyIen
npoQecCUOHaIbHOMN 1S TEIbHOCTH.
Hcnonb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS ISl OObSICHEHUS
Y TIPOTHO3UPOBAHUS SIBIICHU,
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XUMHS B CEIIBCKOM XO3SIMCTBE.
Oprannveckre 1 MUHEpAJIbHbBIE
ya0OpeHus.

Heopraunueckue marepuaisl
(KOHCTPYKUMOHHBIE MaTEpHAJIbI, KPACKH,
CTEKJIO, KepaMuka). Marepuabl

IU1s JIEKTpOHMKU. HaHoTexHONMOrMN

MMEIOIINX €CTECTBEHHOHAYYHYIO
IPUPOJY, TPOTHO3UPOBATH,
aHAJIM3UPOBATH U OLICHUBATH

C MO3MUIIMM PKOJIOTHYECKOMN
0€30IMaCHOCTH IOCIEICTBUS OBLITOBOM
Y TIPOU3BOJICTBEHHOM JESATEILHOCTH
YeJI0BEKa, CBI3aHHOU

c epepaboTKO BEIIECTB;
HCII0JIh30BaTh MOJIYYCHHBIC 3HAHUS
JUISL TPUHSTHS TPAMOTHBIX PEIICHUN
poOJieM B CUTYyaIUsX, CBS3aHHBIX

C XUMHUEH.

[IpuHrMaTh yuactre B 00CYKIEeHUU
po0JieM XUMHYECKON 1
AKOJIOTUYECKOW HaIPaBICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO TTO3UIIHIO
o mpooIemMe 1 MpeiaraTh
BO3MOJKHBIC ITyTH €€ peIeHus

Uroro no pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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