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MNOACHUTEJBHASA 3AIINCKA

[IporpamMma 1Mo XMMUU Ha YPOBHE CpEIHEr0 0011ero oOpa3zoBaHus pa3paboTaHa Ha
ocHoBe denepanpHoro 3akoHa or 29.12.2012 No 273-®3 «OO06 obpa3oBaHuu B
Poccuiickoii ®Deneparun», TpeOOBaHMM K pe3yibTaTaM OCBOEHUS (denepanbHON
oOpasoBarenbHON  MporpaMMbl  cpeaHero  obmiero  obpazoBanusa(POIl  COO),
npeacTaBlieHHbIX B @DenepaqbHOM TOCYIapCTBEHHOM 00pa3oBaTelIbHOM CTaHIapTe
COO, c yuérom KoHuenuumu mnpenojaBaHus Y4eOHOro mnpeaMera «XUMHS» B
oOpasoBarenbHbIX opraHuzanusx Poccuiickoit denepaiyuu, peanu3yronmx OCHOBHbBIC
oOpa3oBaTelbHbIE TPOTPAaMMBbl, U OCHOBHBIX TOJIOKeHUH «CTpareruu pa3BUTHUS
Bocriutanusi B Poccuiickoit denepanun Ha nepuon g0 2025 roma» (Pacmopspxkenue
[TpaButenscTBa PD o1 29.05. 2015 Ne 996 - p.).

XuMUsl Ha ypOBHE YIiyONEHHOIO M3yYEHUs 3aHUMAET BaKHOE MECTO B CHCTEME
€CTECTBEHHO-HAy4YHOro oOpa3oBanus ywamuxcs 10—11 kimaccos. M3yuenue npeamera,
peanusyemMoe B YCIOBUSAX TU(DPEepeHIPOBaHHOTIO, TPOPHIBHOIO 00y4eHUs, MPU3BAHO
oOecneunTh 00111€00pa30BaTENIbHYI0 M OOIIEKYJIbTYPHYIO MOATOTOBKY BBITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JJI aIallTallud UX K OBICTPO MEHSIOIIUMCS YCIOBUSIM KU3HU B
coLIMyMe, a TaKXKe Ul MPOJOJDKEHUSI OOyUeHUsl B OpraHu3alusax MNpopeccCHOHaIbHOIO
o0Opa3oBaHUsl, B KOTOPBIX XUMHSI SIBJIIETCS OJTHOM U3 IPUOPUTETHBIX TUCLUIUINH.

B mporpamme 1no XxuMuu HazHayeHUE NMpeaMeTa «XUMHUsSD» MOIYy4YaeT MOAPOOHYIO
MHTEPIIPETALNIO B COOTBETCTBUM C OCHOBomosararommmu nojoxenusmu @I'OC COO
0 B3aUMOOOYCIIOBJIEHHOCTH LEJEH, ColepKaHusl, pe3yIbTaTOB 00y4eHHUsI U TpeOOBaHUMI
K YPOBHIO IOATOTOBKH BBITYCKHHKOB. CBHUAETEIBCTBOM TOMY SIBISIIOTCS CIIEAYIOIIUE
BBITIOJIHAEMbIE TPOTPAMMOM 10 XUMHUH (PYHKIIUU:

d MH(OPMAIMOHHO-METOAMYECKAs, pealu3alus KOTOpoil  oOecrneyuBaer
NOJlyY€HUE TPEJCTABICHUS O IesAX, COAEepXKaHUM, OOILed cTpaTernd OOy4eHHUs,
BOCIIUTAHUS U Pa3BUTHUS O0Y4aIOIIMXCA CPEACTBAMU MPEIMETA, U3Yy4aeMOro B paMKax
KOHKPETHOTO TTpoduis;

d OpraHu3allMOHHO-TUIAHUPYIOIIAs], KOTOpas NpeAyCMaTPUBAET OIpPEICIICHUE:
OPUHITUIIOB ~ CTPYKTYPUPOBAaHUS W  TOCHEAOBATEIIbBHOCTH  HM3YYEHHS  Y4EOHOrO
Marepuana, KOJIMYECTBEHHBIX M KAaUECTBEHHBIX €ro XapaKTEepPUCTHK; IMOJIXOI0B K
(GbOpMHUPOBAHUIO COJEPKATETLHON OCHOBBI KOHTPOJII W OIICHKHM OOpa30BaTeIbHBIX
JOCTHKEHUM OOydJarolmuxcs B paMKax HUTOTOBOM aTrTecTaliu B (popme eauHOTO
rOCyJAapCTBEHHOIO IK3aMEHA 110 XUMHUH.

[Iporpamma a1t yriryOJIEHHOTO U3YYCHUST XUMUH:

d YCTaHABJIMBAET WHBAPUAHTHOE NPEIMETHOE COJEpX)aHue, O00sA3aTeIHHOE

JUISL UI3YYEHHS] B paMKax OTHAENbHBIX Mpoduieil, npeaycMaTpUuBaeT paclpeiesieHue U
CTPYKTYpUPOBAaHUE €r0 MO KJIaccaM, OCHOBHBIM COJIEP>KaTEIbHBIM JIMHUSAM/pa3ziesiaM
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Kypca,
d Ta€T MpUMEpPHOE pacnpeeleHue y4eOHOro BpeMeHH, pEKOMEHIyEMOTO  JUIs
W3YUYCHHUSI OTJICIIbHBIX TEM;

d npeaiaraeT  MpPUMEpPHYI0  MOCIEAOBATEIbHOCTh M3Y4YEHHUS  yueOHOTO
MaTepuaia C Y4YE€TOM JIOTMKM TIOCTPOEHHMS Kypca, BHYTPHUIIPEAMETHBIX U
MEXXIPEAMETHBIX CBA3EH;

d JTA€T METOJIMYECKYI0 MHTEPIpPETALMIO 1eNIe U 3a/lady U3y4YeHHs MpeaMera
Ha yriIyOJaEHHOM YPOBHE C YYETOM COBPEMEHHBIX MPHOPUTETOB B CHUCTEME CPEIHETO
oO1iero o0pa3zoBaHusi, COACPKATEIBHOU XapaKTEPUCTUKU IUIAHUPYEMBIX PE3YJIbTaTOB
OCBOCHHSI OCHOBHOW 00pa3oBaTeNlbHON MpOrpaMMbl CPEIHEro OoOIero oOpa3oBaHUs
(JIMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TaKkKe C YYETOM OCHOBHBIX BHJIOB
y49eOHO-TIO3HABATEIbHBIX JEHCTBUNA OOYYalOMmIErocsi TIO0 OCBOSHHUIO COJCPIKAHMUS
npeaMera.

[To BceM Ha3BaHHBIM IMO3HWIMSIM B TPOTPaMME 110 XHMHH MPEAYCMOTpPEHA
MIPEEMCTBEHHOCTh C O0yUY€HHEeM XMMHUU Ha YPOBHE OCHOBHOTO OOIIEro oOpa3oBaHUS.
3a mpenesaMy YCTaHOBJIICHHOM MPOTPaMMOM MO XUMHUU 00513aTeIbHOW (MHBApUAHTHOMN )
COCTABJISIONIEH CO/Ep)KaHUsI Y4eOHOro mpenMera «XUMHs» OCTa€TCs BO3MOKHOCTD
BEIOOpA €ro BapHATHBHOW COCTABIIAIONICH, KOTOpas JOJDKHA OIPEACNIAThCS B
COOTBETCTBHUH C HAMPABIEHUEM KOHKPETHOTO POt 00yUeHHs.

B cootBercTBUM ¢ KOoHUENTyabHbIMU TTOJ0kEHUIME PI'OC COO 0 HazHaueHUH
npeaMeToB 0a30BOro W yriayoJEHHOTO ypoBHEH B cucreme auddepeHIInpOBaHHOTO
0o0y4eHHsI Ha YPOBHE CpPEIHEro 0011ero o0pa3oBaHus XUMHUSI HAa YPOBHE YIIIYOJIEHHOTO
W3YUYCHUS HAIpaBjiCH Ha peaM3amfio MPEEeMCTBEHHOCTH C IOCICIYIONIUM ATaroM
MOJIYYCHUS] XMMHUYECKOro oOpa3oBaHMs B paMKax M3yYeHUsS  CIEIUATbHBIX
€CTECTBEHHO-HAYYHBIX M XUMHUYCCKUX TUCIUIUIMH B BYy3aX M OpPraHU3AIUSIX CPETHETO
npodeccHoHaIbHOTO oOpa3oBaHusA. B 3Toil CBSI3M HM3ydeHHE TIpeaMeTa «XHUMHS)
OPHUEHTHUPOBAHO MPEUMYIICCTBEHHO HAa PACHIUPEHHE M YTIIYOJICHHE TEOPETHYCCKOU U
MPAKTUYECKON TIOJITOTOBKM OOYy4YalOIIMXCs, BBIOPABIIUX OMNPEACTIEHHBIA TPOPHITH
0oOy4eHHs, B TOM YHCJE C TIEPCIEKTUBON TMOCICAYIOMIETO TOJyYCHHUS] XUMHUIECKOTO
oOpa3zoBaHusi B opraHuzanusx npodeccruoHaabHoro odpazoBanusi. Hapsigy ¢ stum, B
ceere TpeboBanuit ®I'OC COO k mIaHupyeMbIM pe3yJibTaTaM OCBOCHHUS (hesiepanbHON
00pa3oBaTenbHON MPOTPAMMBI CPEIHETO OO0IIero 0Opa3oBaHUS HM3yUYCHHE IPEIMETa
«XUMHUSD» OPUCHTUPOBAHO TaK)KE€ Ha pEIICHUE 3a7ad BOCIHTAHHWS W COIMAJIBHOTO
pa3BuUTHs 00ydJaronuxcs, Ha GopMUpOBaHUE y HUX OOIIEMHTEIUICKTYalbHBIX YMECHHU,
YMEHUHN parMoHAIM3AIMU y4eOHOTO TpyJa U OOOOMIEHHBIX CIIOCOOOB NEATEIHLHOCTH,
UMEIOIINX MEXIUCIMIUIMHAPHBIN, HaIPEAMETHBINA XapaKTep.

CocTaBisOmUMHA  TpeaMeTa «XUMHUS» Ha YPOBHE YIUIYOJIEHHOTO H3yYCHHUS
SBIITFOTCSL ~ YTUIyOJIEHHBIE Kypchl — «Opraamdeckas xumus» #u  «OOmas wu
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Heopranuyeckas xumus». [Ipum ompeneneHuu NOAXOJOB K OTOOpPY M CTPYKTYpHOM
OpraHu3allMK COJIEPKAHUSL ITUX KYypCOB B MPOTpaMMe MO XMMHUHU 32 OCHOBY IPHUHSTHI
nonoxkeHuss ®I'OC COO o paznauuusax 6a30BOro M yriayOnIEHHOTO YpOBHEH H3ydeHUs
npeaMera.

OcHoBy coxaepxkanus KypcoB «Opranmueckas xumus» u  «OOmas #u
HEOpraHWYeCcKass XUMHUSD» COCTABJISET COBOKYMHOCTb MPEAMETHBIX 3HAHUN M yMEHHH,
OTHOCSIIIUXCS K 0a30BOMY YPOBHIO HM3y4YeHHUS MpeaMeTa. JTa cHCTeMa 3HaHUH
MOJIy4aeT ONpeaeiIEHHOEe TEOPETUYECKOE JIOMOJIHEHUE, TO3BOJIAIONIEe OCO3HAHHO
OCBOUTH CYIIECTBEHHO OoybIuii 00BEM (HAKTONOTMYECKOTO MaTepuaia. Tak, Ha
yrayOnEéHHOM YpPOBHE U3YYEHHS NpeaMera oOecreueHa BO3MOXXHOCTh 3HAYUTEIBHOIO
yBenn4YeHUs: 00bEMa 3HAaHUNH O XMMHMUYECKUX HJIEMEHTaX M CBOWCTBAX MX COCAMHEHUUN
Ha OCHOBE pACIIUPEHUA M YriayOJeHHs NPEACTaBICHUA O CTPOCHHHM BEIIECTBA,
XMMHYECKON CBSI3M M 3aKOHOMEPHOCTSAX MPOTEKaHUsS PEAKIMM, paccMaTpUBAaEMBIX C
TOUYKH 3PEHHUS] XUMUYECKOW KUHETHKH U TEPMOAMHAMHKH. V3yueHue mepuoamdeckoro
3akoHa U llepuonuyeckoil cuUCTEMBl XMMHYECKHUX DSJIEMEHTOB Oa3upyercssi Ha
COBPEMEHHBIX KBAaHTOBOMEXAHMUYECKHUX TMPEACTABICHUSIX O CTPOCHHUH aTOMa.
XuMuyeckasi CBsI3b OOBSACHSAETCS ¢ TOUKHM 3PEHMsI SJHEPreTUYECKUX U3MEHEHUN npu eé
o0pa3oBaHUM U Pa3pylICHUH, a TaKXKe C TOYKH 3PEHHUS MEXaHH3MOB €€ 0Opa3oBaHUS.
W3ydyeHne TUNOB peakuuid JOMONHseTcs (OpMHpPOBAHUEM MpPEACTABICHUN 00
ANEKTPOXUMUYECKUX TPOIIECCaX M AJICKTPOIM3E PACIIaBOB M PAcTBOPOB BeliecTB. B
Kypce OpraHM4eckol XHMHUU T@pPU PACCMOTPEHHUU PEAKUMOHHOM CIIOCOOHOCTH
COEIMHEHHMH ynenserca oco00e BHMMAaHHE BOIPOCAaM 00 AJIEKTPOHHBIX 3 QeKrax, o
B3aMMHOM BJIMSITHUM aTOMOB B MOJICKYJIaX U MEXaHH3Max PeaKIluil.

Oco0oe 3HaueHHEe MMEET TO, YTO Ha COJEpPKAHHE KYpCOB XUMHUHU YriayOJIEHHOTrO
YPOBHSI M3Y4YEHUS NJIsi KJIAcCOB ompenenéHHoro npoduis (TJaBHbIM 00pa3oM Ha X
CTPYKTYpY M XapakTep JOMOJHECHHH K OOINel cucTeMe IPeAMETHBIX 3HaHUMN)
OKa3bIBAIOT BJIMSIHUE CMEXHBIC TpeaMeThl. Tak, HampuMmep, B COACpPXKaHUH IpeaIMeTa
JUISL  KJIACCOB  XUMUKO-(pU3M4eckoro mpoduiis Oonbiioe 3HauYeHHe OyAayT HWMETh
AJIEMEHTHI y4eOHOTo MaTepuana no oomen xumuu. [Ipu n3ydennu npeamera B JaHHOM
CiIy4yae akIeHT OyJeT cielaH Ha OOIIHOCTh METOJIOB MO3HAHMSI, OOITHOCTh 3aKOHOB U
TEOpUH B XUMUU U B (PU3UKE: aTOMHO-MOJICKYJISIpHAst TEOpHs (MOJEKyIsIpHas TEOPHUS B
¢usnke), 3aKOHBI COXpPAHEHHs] MacChl M JHEPrHMM, 3aKOHbl TEPMOJUHAMHKH,
AIIEKTPOJIN3a, IPECTABICHUS O CTPOCHUH BEIIECTB U JAPYTOE.

B 10 ke Bpems B cojaepKaHHM MpeaMeTa I KJIacCOB XHMHUKO-OHOJIOTHYECKOTO
npodusst OOJIBIIKMKN yIeTbHBIA BeC OyJIeT UMETh OpraHndeckas XxuMmus. B aToMm ciydae
NPEAOCTaBISCTCS  BO3MOXKHOCTH I Oojiee  OOCTOSATENBHOTO  PAacCMOTPECHUS
XUMHYECKON OpTraHW3alMKi KJICTKH KaK OHWOJOTHMYECKON CHCTEMBI, B COCTaB KOTOPOH
BXOJAT, K IPUMEPY, TAKUE CTPYKTYPHBIE KOMIIOHEHTHI, KaK JIUTU/IbI, OCJIKH, YTJIEBOIbI,
HYKJICMHOBBIE KHUCIIOTBI W Jpyrue. Ilpm 3TOM 3HaHMS O COCTaBe€ M CBOMCTBax
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IIPEACTABUTENIE OCHOBHBIX KJIACCOB OPraHMYECKUX BEIIECTB CIY’KAT OCHOBOW  JUIS
U3YYEHHUS CYIIHOCTH IIPOLECCOB POTOCUHTE3A, AbIXaHMsI, TUIIEBAPEHUSI.

B muane (QopmupoBaHMS OCHOB HAy4YHOI'O MHMPOBO33PEHMS, OCBOEHUS
oOIIIeHAYYHBIX METOJOB TMO3HAHUS W OMNbITA MPAKTUYECKOTO MPUMEHEHHUS HayYHBIX
3HAaHUW HU3y4YeHHE IpenMera «XHUMHsS» Ha YriIyOJEHHOM YpOBHE OCHOBAaHO  Ha
MEXMPEAMETHBIX CBS3AX C YUEOHBIMH MPEAMETaMH, BXOASIIMMU B COCTaB MPEAMETHBIX
obOnacrell «EcTecTBEHHO-HayuyHble NOpeaMETh», «MaremaTuka W WHPOPMaTUKa» U
«Pycckuil s13bIK U JINTEPATYPAy.

[Tpu u3yueHnn ydeOHOTO TIpeaMeTa « XUMUSD) Ha YTITyOJIEHHOM YPOBHE TaKKe, Kak
Ha YPOBHE OCHOBHOTO M CpEIHEro 00Iero oopasoBanus (Ha 6a30BOM ypOBHE), 3a1auei
MIEPBOCTENICHHON 3HAYMMOCTH SIBISETCS (OPMHUPOBAHHE OCHOB HAayKH XHUMHUHU Kak
00JacTl COBPEMEHHOTO €CTECTBO3HAHMS, MPAKTHUYECKOW NEATEIbHOCTH YelOBEeKa U
OJIHOTO W3 KOMIIOHEHTOB MHUPOBOH KyJbTypbl. Penienue 3Toil 3a1aun Ha yriyOin€éHHOM
YpOBHE U3yUeHUs peMeTa MPEANoIaraeT peaan3aiio TaKuX eel, Kak:

d (GopMupOBaHHE TPEACTABICHUH: O MAaTEpUAIbHOM €IUHCTBE MHUDA,
3aKOHOMEPHOCTSAX M ITO3HABAEMOCTH SIBJICHUM NPHUPOIBI, O MECTE XMMHH B CHCTEME
€CTECTBEHHbIX HayK M €€ Beaylled poiau B OOECHEUYEHHUU YCTONYMBOIO pPa3BUTHUS
YeJIOBEUYECTBA: B PELICHUU MPOOJEM 3KOJOTUYECKOW, IHEPreTUYECKOM U MUIIEBON
0e30MacHOCTH, B Pa3BUTHUM MEAMIMHBI, CO3JaHUU HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB JHEPrHMM, B OOECIECUEHHM PAlUOHAJIBHOTO MPHUPOAOINOJIb30BAHUS, B
(bopMHpPOBaHUN MUPOBO33PEHHUA U OOLIEH KYJIbTYphl YEIOBEKA, a TAKXKE IKOJOTUYECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 370POBBIO M PUPOIHOI Cpefe;

O OCBOGHHE CHCTEMbl 3HAaHUM, JIEKAIIMX B OCHOBE XHMHYCCKOM
COCTaBIIAIONIEH €CTECTBEHHO-HAYyYHON KapTWHBI MHUpa: (PyHIaMEHTAJIbHBIX IOHSTHH,
3aKOHOB M TE€OPUM XHWMHUHU, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHUHM BEIIECTBA HA
pa3HBIX YPOBHSX — AaTOMHOM, HWOHHO-MOJIEKYJISIDHOM, HAaAMOJICKYJISIPHOM, O
TEPMOJMHAMUYECKUX W KHHETUYECKUX 3aKOHOMEPHOCTSX MPOTEKAHUS XUMHUYECKUX
peaKIuii, 0 XMMUIECKOM PAaBHOBECHH, PACTBOpAX M JUCIIEPCHBIX CHCTEMax, 00 OOIIMX
HAY4YHBIX TPUHIMIAX XUMHUYECKOr0 ITPOU3BOJICTBA;

d dbopmupoBaHue y oOyJarommuxcs OCO3HAHHOTO MTOHUMAaHHUS
BOCTPEOOBAHHOCTH CHCTEMHBIX XUMHUYECKUX 3HAHHUU 11 OOBSICHEHUS KITFOUEBBIX HUJIEH
U TpoOJieM COBPEMEHHOM XWMHUH, JJIsI OOBSICHEHUS W TPOTHO3UPOBAHUS SIBJICHUU,
UMEIOIUX ©CTECTBCHHO-HAYYHYIO TMPHUPOJYy; TPAMOTHOTO pEHIeHUS Mpodem,
CBSI3aHHBIX C XUMUEW, MPOTHO3UPOBAHMS, aHAIM3A U OLIEHKU C TTO3UIUNA KOJIOTUYECKOU
0€30MacHOCTH TOCJEACTBUI OBITOBOM M TMPOW3BOJICTBEHHOW MEATEILHOCTH YEIOBEKA,
CBS3aHHOM  C XWMHUYECKHM TPOU3BOJICTBOM, HCIIOJIb30BAaHUEM U TIEpepabOTKOM
BEILIECTB;
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O yriyOJIeHue MPeACTaBICHUNA O HAYYHBIX METOJIaX MO3HAHUS, HEOOXOIUMBIX
JUIST TIPUOOpPETEeHHS yMEHUW OpPUEHTHUPOBATHCS B MHUPE BEIIECTB U OOBSICHCHUS
XMMHWYECKUX SIBJICHUM, UMEIOLIUX MECTO B MPUPOAE, B MPAKTUUECKON JIESITEIBHOCTH U
IIOBCEIHEBHOM KU3HU.

B mmaHe peanuzanmu nNEpPBOOYEPEAHBIX BOCIHUTATEIBHBIX K PAa3BUBAIOIIMX
GYHKIUN I1IeJJOCTHOM CHUCTEMBI CpeHero oOIIero oOpa3oBaHUS TMPU H3YUYECHUH
npeaMeTa «XUMHEs» Ha YIIyOJIEHHOM YPOBHE OCOOYI0 aKTyaJlbHOCTH MPHUOOPETAOT
TaKue ISJIH U 3aJa9H, KaK:

d BOCIIUTAaHUE YOCXKAEHHOCTH B [O3HABAEMOCTH SIBJICHUW TPUPOJIBI,
YBOXEHUS K TMPOIECCY TBOPYECTBA B OOJACTH TEOPETUYECKUX W TPUKIATHBIX
UCCIIEIOBAaHUM B XUMHUHU, (OPMHUPOBAHHWE MHPOBO33PEHUS, COOTBETCTBYIOIIETO
COBPEMEHHOMY YPOBHIO Pa3BUTHS HAYKHU;

O pa3BUTHE MOTHBAIlMM K OOYYEGHHMIO M TIO3HAHHMIO, CIOCOOHOCTEH K
CAMOKOHTPOJIO M CaMOBOCIIUTAHMIO Ha OCHOBE YCBOCHHUS OOIIECYEIOBEYECKUX
IICHHOCTEH;

d pa3BUTHE TO3HABATEIHLHBIX HMHTEPECOB, WHTEIUICKTYAJbHBIX M TBOPUYECKHX
CIOCOOHOCTEH 00ywaromuxcsi, GOpMUPOBAHUE Yy HUX CO3HATEIHHOTO OTHOIICHUS K
CaMOOOpa30BaHUI0 U HENPEPHIBHOMY OOpa30BaHUIO KaK YCIOBHUIO  YCHEHIHOMN
npodeccuoHanbHON M OOIIECTBEHHOMN JESITEIbHOCTH, OTBETCTBEHHOTO OTHOIICHUS K
CBOEMY 3[I0POBBIO U IOTPEOHOCTH B 3I0pPOBOM 00pa3e KU3HU;

O dbopMUpOBaHHE YMEHUW M HAaBBIKOB Pa3yMHOTO MPUPOIONOIb30BAHMUS,
pPa3BUTHUE HKOJOTUUECKON KYJIbTYphl, TPUOOPETEHHE OMbITa OOIIECTBEHHO-TIOJIEC3HOM
DKOJIOTUYECKOUN NeATEITHHOCTH.

OO611ee 4KCclIoO YacoB, PEKOMEHOBAHHBIX ISl M3YUYEHUS XUMHUU Ha YTIyOJIeHHOM
ypoBHe, — 204 vacoB: B 10 kmacce — 102 yaca (3 yvaca B Henento), B 11 kmacce — 102
yaca (3 yaca B HEJIEIIO).

COJIEP’)KAHUE OBYUEHUS'

10 KJIACC TeopeTrnyeckne 0OCHOBBI OPraHHU4eCKOH XUMHH

[IpeameT W 3HaUYeHHE OPraHUYECKOW XMMHH, MPEICTaBICHHE O MHOrooOpa3suu
OPraHUYECKUX COCTUHECHUM.

DJEKTPOHHOE CTPOCHUE aTOMa YTJepoja: OCHOBHOE U BO30YKIEHHOE COCTOSHUSI.
BasnieHTHBIE BO3MOYKHOCTH aroMa yrjaepojaa. XHMHUYECKas CBSI3b B OPraHMYECKUX
COCNMHEHMSIX. THUIBI TUOPUAM3AIMKM ATOMHBIX OpOuTaneil yriepoma. MexaHU3MBI

1
Kypcusom B JaHHOM TEKCTE BBIJICICHBI AJIEMEHTHI COIEPIKaHUs Y4eOHOr0 MaTepuaia, KOTOPhIe H3y4aroTCs B
03HAKOMHTEIFHOM IUIaHE W HE BKITIOYAIOTCS B COCTaB MpeIMETHEIX pe3ynbpTatoB ocBoerHmst OOIT COO.
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o0pa3oBaHMsI KOBAJCHTHOW CBsI3M (OOMEHHBIA W JTOHOPHO-AKIENTOPHBINA). THIIBI
NepeKphIBaHUSI aTOMHBIX OopOuTaneil, o- u m-cBa3u. OauHapHas, JBOMHAs U TPOMHAs
cBs3b. CIOCOOBI pa3phiBa CBs3ed B MOJIEKYJIax OpraHuyeckux BemiecTB. llonarue o
CBOOOHOM pajiuKaje, Hykieoduse 1 aIeKTpodue.

Teopus crpoenusi opranudeckux coequHeHuit A.M. ByTiepoBa U coBpeMEHHBIE
NPEACTABICHUS. O CTPYKTYypE MOJIEKYJ. 3HAY€HUE TEOPUM CTPOECHHUS OPraHHMYECKHX
coenMHeHU. MoleKkysipHble U CTPYKTypHbIe (Qopmyibl. CTpyKTypHbIE (HOPMYIIBI
pa3nuYHBIX BUAOB: pa3BEPHyTas, COKpall€HHas, cKeineTHad. W3omepus. Bunbl
U30MEpUU: CTPYKTYpHas, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIE 3(PEKThl B MOJIEKYJax
OpPraHMYECKUX COCAMHEHUN (MHIYKTUBHBIM U ME30MEPHBII 3(pPeKThI).

[IpencraBiaenne o KiIacCU(PUKAIUMU OpraHUYEcKuX BemiecTB. [lonsTue 0
byHkuuoHanpHOM rpymme. ['omonorus. I'omosornueckue psapl. CuctemaTHdecKas
HOMeHkaTypa opranudeckux coeauHeHuid (IUPAC) wu TpuBHanbHbie Ha3BaHUs
OTZEJIbHBIX IIPEACTABUTEIICH.

Ocobennoctu 51 KJIaccupuKanus OpPraHUYECKUX peaKkum.
OKHCITUTETPHOBOCCTAHOBUTEILHBIE PEAKI[MU B OPraHUYECKON XUMHUHU.

JKCNepUMeHTAJbHbIE METOAbI H3YUCHUS BELIeCTB U UX NMPeBpPaLleHHil

O3HakomiieHHE C OOpa3llaMd OPraHMYECKHX BEIIECTB M MaTepualaMd Ha HUX
OCHOBE, OINBITBI MO TNPEBPAIICHUIO OpPraHWYECKUX BEIIECTB IPU HarpeBaHUU
(mnaBnieHue, OOYTJIWMBAaHME W TOPEHHE), KOHCTPYMPOBAHUE MOJEIEH MOJEKYI
OPraHUYECKUX BEIECTB.

Yriaesogopoasl

Ankanbl. ['omonoruueckuii psifi ankaHoB, oOmias ¢opmyia, HOMEHKJIaTypa U
M30MepHs. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJEKY] alKaHOB, Sp -
rudpuan3aiys aTOMHBIX OpOUTaeil yriepona, 6-cBsizb. Korgopmepwvi. Ouzndeckue
CBOMCTBA aJIKAHOB.

XUMHUYECKHE CBOMCTBAa AJIKAHOB: PEAKIMM  3aMEIICHUSA, HW30MEpHU3alNH,
JETUIPUPOBAHMS, LUKIM3AIMU, MHUPOJIN3a, KPEKUHTa, TopeHus. [lpeocmasneHue o
MexaHuzme peakyuti paouKkaibHO20 3aMeueHUs.

Haxoxnenue B npupoje. CriocoObl MOTyYeHUs U TPUMEHEHUE AJIKAHOB.

[uxnoankanel. O6mas Qopmyna, HoMeHKIaTypa W uzoMepusi. OcoOeHHOCTH
CTPOCHUS YW XMMHYECKUX CBOWCTB MalbIX (ILMKJIOMPONAH, LMUKJIOOYTaH) U OOBIYHBIX
(IIMKJIOTIEHTaH, IUKIOTEKCaH) MHKI0aTkaHoB. CrmocoObl TOMyYeHUs U TPUMEHEHUE
LUKJIOAJIKAHOB.

Ankensl. ['oMojoruueckuit psjx ajkeHOB, oOmas QopMyna, HOMEHKIATypa.
DNEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOCHHE MONEKYI AKEHOB, Sp -THOPHIH3aIMs
aTOMHBIX opOuTaneu yriepoaa, o- v m-cBsi3u. CTpyKTypHasi U reoMeTpuyeckas (Luc-
TpaHc-) nzoMepus. OU3nyeckue CBOMCTBA AJIKEHOB. XMMHUYECKHE CBOMCTBA: pEaAKIUU
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NPUCOEINHEHNS, 3aMEILICHUsI B O-IIOJIOKEHUE MPHU JBOMHON CBSI3M, MOJMMEPHU3ALUN U
okucieHus. [lpedcmasnenue o mexanuzme peakyuu 31eKmpo@PuIbHO20 NPUCOEOUHEHUSL.
[IpaBuno MapkoBHuKOBa. KauecTBeHHbIE peakUuMu Ha JBOMHYIO CBs3b. (CHOCOOBI
MOJTyYeHUS U IPUMEHEHHUE alTKEHOB.

Ankaauensl. Knaccudukarus ankagueHoOB (COMpsDKEHHBIC, HW30JMPOBAHHbBIC,
Kymyauposantwvle). OCOOEHHOCTU SJIEKTPOHHOIO CTPOCHHMS UM XUMHUYECKUX CBOWCTB
COMPSDKEHHBIX AWEHOB, 1,2- u 1,4-mpucoeannenue. llommmepusanus CONMpsKEHHBIX
nueHoB. CrocoObl MOTyYeHUs U IPUMEHEHHUE alIKaIueHOB.

Anxunbl. ['oMonorudeckuit psiji adkMHOB, oOmias QgopmMyia, HOMEHKJIATypa U
U30Mepusl. DJIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHE MOJIEKYJ AaJKHWHOB,  Sp-
ruOpuau3anusi aTOMHBIX opOuTaneir yriepoaa. dusmyeckue CBONWCTBA AJIKMHOB.
XUMUYECKHE CBOMCTBA: pEAKIMU TPUCOCAUHEHUS, NUMEPU3ALUU U TPUMEpHU3AIUU,
okucieHus. KucClIOTHbIE CBOMCTBA QJIKWHOB, UMEIOIIMX KOHIIEBYID TPOWHYIO CBS3b.
KauecTtBeHHble peakiui Ha TPOMHYIO CBsI3b. CHOCOOBI MOJY4YEHHUS M TPUMEHEHHE
AJIKUHOB.

ApomaTrueckue yriieBoJopoisl (apeHbl). ['oMonorudyeckuit psj apeHoB, oOias
dbopmyrna, HOMEHKJIATypa U M30MEpHUs. DJIEKTPOHHOE M IMPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJIbI  OeH3ona. [lpasuno  apomamuynocmu,  npuMepvl  APOMAMUYECKUX
coeounenuil. OU3NYECKUE CBOMCTBA apeHOB. XMMHUUYECKHE CBOMCTBAa OEH30Jla U €ro
TOMOJIOTOB: PEAKIIMU 3aMEIIECHUS B OCH30JIbHOM KOJIBIIE M YTJIEBOJOPOIHOM paJHKaJe,
peakMy TPUCOEAUHEHMS, OKHCICHHE TOMOJIOroB OeH3ona. [Ilpedcmaénenue o
mexawuzme — peakyuti  dnekmpoguivHoco  3amewenus.  IlpencraBnenue 00
OpUEHTUPYIOIIEM JEHCTBUM 3aMECTUTENIe B OEH30JbHOM KOJBIIE Ha TpUMEpe
NKUJIBHBIX PAUKaNoB, KapOOKCUIBHOM, THAPOKCUIBLHOM, aMHUHO- W HUTPOTPYIIIIHI,
aToMOB rajoreHoB. OCOOEHHOCTHM XMMHUYECKUX CBOMCTB cTHpona. [lommmepusanus
ctupoia. CriocoObl MOTyYeHUs U MPUMEHEHNE apOMATUYECKHUX YTIIEBOJIO0POIOB.

[Ipuponusiii ra3. I[lomyTtHbeie HedTsHble ra3pl. Hedth M €€ mnpoucxoxiaeHue.
Kamennslii yroas W mpoaykTbl ero mepepaborku. CrocoOwsl mepepaboTku HedTu:
MEePEroHKa, KPEKUHT (TEPMUYECKUM, KATATUTUUECKUH ), pu(OPMUHT, TUPOIIU3.
[TpomykTel mepepaboTku HEDTH, UX TPUMEHEHNE B IPOMBIIIUICHHOCTH U B OBITY.

['eneTnueckas CBsI3b MEXY Pa3IMUHBIMU KJIACCaMU YTJIEBOJIOPOJIOB.

DJIEKTPOHHOE  CTPOEHUE  TaJIOrEHIPOM3BOJHBIX  YIJIEBOJAOPOJOB. Peakiuu
3aMELIEHHUs TaJIoTeHa Ha TUAPOKCOTPYIIILY, HUMPOSPYNNY, YUAHOSPYNNY , AMUHOSDYNNY.
JleficTBue Ha TrajJOreHMPOU3BOAHBIE BOJHOTO W CIMPTOBOTO pacTBopa MIENOYH.
B3aumopelictBue OUTajJoreHaJIKaHOB C MAarHueM W OUHKOM. [lonamue 10)
MEManloopeaHuyeckux  COeOUHEHUsIX. Hcnonb3oBaHue  TallOr€HIIPOU3BOIHBIX
YTJIEBOJIOPOJIOB B OBITY, TEXHUKE M MPU CUHTE3€ OPraHUYECKUX BEIIECTB.
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JIKCNEePpUMEHTAIbHbIE METOIbI U3y4YeHHUs BEeleCTB U UX MpeBpalleHui

N3ydenne Hpu3HUecKux CBOWCTB YIIIEBOAOPOIOB (PACTBOPHUMOCTH), KaueCTBEHHBIX
peaxiuii yraeBoJA0poA0B pa3IMUHBIX KIaccoB (0OeciBeunBaHre OPOMHON MIIM MOTHOU
BOJIBI, pacTBOpa TIEpMaHTaHaTa Kajus, B3aUMOJICHCTBHE alleTHICHA C aMMHAYHBIM
pactBopoM okcuna cepebpa(l)), kauecTBeHHOE OOHApY)EHUE yriepoJa U BOAOPOaa B
OpraHMYECKUX BEIIECTBaX, TMOJYYCHHE OJTHJICHA W H3yYeHHE €ro CBOWCTB,
o3HakomisieHne ¢ komutekmusamMu «Hedts» m «Yromp», ¢ oOpasiamu TuTacTMmace,
KaydyKOB U PE3UHBI, MOJICTUPOBAHUE MOJIEKYJT YTICBOIOPOAOB U TAIOTCHIIPOU3BOTHBIX
YTIICBOIOPO/IOB.

Kucaopoaconepxaniue opranuieckue coeJUHEeHUs

[IpenenbHble 01HOATOMHBIE CIUPTHI. CTpoeHHE MOJIEKYJ (Ha IpUMEpPE METaHoJIa U
3TaHona). ['omonoruueckuid psn, odmas ¢opmyna, H30MepHs, HOMEHKIATypa U
kinaccudukanusa. Du3MUecKue CBOMCTBA MPEAENbHBIX OJHOATOMHBIX  CIIHUPTOB.
Bonoponnsie CBA3M MEXIy MOJEKYJIAMH CIHUPTOB. XMMHYECKHE CBOWCTBA: PEAKLIMH
3aMEIICHUs], JAETUApATAllMM, OKHUCJICHHUS, B3aUMOJACIHCTBUE C OpPraHUYECKUMHU H
HEOpraHWYeCKUMH KucioTamu. KauecTBeHHass peakuuss Ha OJHOATOMHBIE CIIUPTHI.
JleiicTBue 3TaHONAa M METaHOJA Ha OpraHu3M denoBeka. CrocoObl MOJyuyeHUs Hu
NPUMEHEHUE OJTHOATOMHBIX CIIUPTOB.

[IpocTeic 2¢upsl, HOMEHKIATypa B u3oMepus. OCOOCHHOCTH (GU3MYECKHX U
XUMHYECKUX CBOUCTB.

MHOroaToMHbl€ CHOUPTBI — OTUJICHIVIMKOAL U Tinnepud. Dusznueckue u
XUMHUYECKUE CBOMCTBA: PEAKIIUM 3aMEIICHUS, B3aWMOJICUCTBUE C OPraHUYECKUMU U
HEOPTaHUYECKUMH KUCJIOTaMM, KAa4eCTBEHHAs pEakiusi Ha MHOIOATOMHBIC CHUPTBHIL.
llpeocmasnenue o mexanusme peakyuii HYKIeo@uibHo20 3ameujenus. JledictBue Ha
opranu3M yesoBeka. CrocoObl MOTyYeHHs] U TPUMEHEHHE MHOTOATOMHBIX CITUPTOB.

@®enosr.  CTpoeHME MOJIEKYJbl, B3aUMHOE BIMSHHE TUAPOKCOIPYIIBI U
O0eH30bHO0TO siipa. Puznyeckue cBoicTBa heHona. OcOOEHHOCTH XUMUYECKUX CBOMCTB
denoma. KauectBennsie peaknuu Ha ¢eHon. TokcuyHOCTh ¢enoma. CrocoObl
NOJIy4eHUs U puMeHeHne gpeHosa. eHondopmanbaeruaHas cMoJa.

KapOoHunbHblE COEIUHEHUsT — aJbAETUbl U KETOHBL. JJIEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Tpynmnbl. ['oMonoruueckue psapl ajibAEeTHAOB M KETOHOB, O0O0IIas
dbopmyna, nzoMepusi 1 HOMeHkiarypa. du3znyeckue CBOMCTBA adbAETUIOB U KETOHOB.
XVAMHUYECKHE CBOWCTBA alNbJErMJI0B W  KETOHOB: pEAKIMH IPUCOECIHHECHHS.
llpeocmasnenue o mexanuzme peakyuii HyKneo@uibHo2o npucoeourenusi. OKHUCIEHUE
aNbJICTUIOB, KAYEeCTBCHHBbIC pEakiuu Ha anmpieruabl. CrnocoObl TONYyYEeHHS U
IPUMEHEHUE aNbJIETUAOB U KETOHOB.

OnHOOCHOBHBIE TIpe/eNibHbIE KapOOHOBBIE KHUCIOTH. OCOOEHHOCTH CTPOCHHS
MOJIEKYJ KapOOHOBBIX KuCJIOT. M3omepuss U HoMeHKIaTtypa. Pu3MYecKre CBOWUCTBA
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OJTHOOCHOBHBIX TPEIEIbHBIX KapOOHOBBIX KHUCIOT. BomopogHbie CBsI3W MeXAy
MOJIEKYJIaMH KapOOHOBBIX KHCJIOT. XHMHUYECKHE CBOICTBA: KHUCJIOTHBIE CBOICTBA,
peakiusi ATepuUKALMK, PEAKIUd C Y4acTHEM YIJIEBOAOPOJHOTO  pajHKaia.
Oco0OeHHOCTH CBOMCTB MYpaBbMHOW KUCIOTHI. [IOHSATHE O MPOM3BOAHBIX KAPOOHOBBIX
KHUCJIOT — CJOXHBIX 3(pupax, ameuopuoax, eanoceHaH2uopuoax, amuoax, HUmMpuiax.
MHuoroobpazue KkapOOHOBBIX KHCIOT. (OCOOCHHOCTH CBOWCTB HEMPEACTBHBIX H
apoOMaTHUYECKUX KapOOHOBBIX KHUCJIOT, JUKApOOHOBBIX KHUCIOT, THAPOKCUKAPOOHOBBIX
kucnot. [IpencraButenu BeICIIUX KapOOHOBBIX KUCJIOT: CTE€APUHOBAS, MATbMUTHHOBAS,
OJIEUHOBAsI, JUHONE8As, NUHONEeH08as KACAOThl. CrocOObl MOMY4YeHUs] U NMPUMEHEHUE
KapOOHOBBIX KUCIIOT.

Cnoxuele >¢upsl. ['omonoruueckuid psg, obmas ¢opMmyna, HU30MEPUS U
HOMEHKNaTypa. OU3NYeCKre 1 XUMUYECKUE CBOWCTBA: TUAPOJIN3 B KUCIOW U IIEIIOYHON
cpere.

Kupsl. Ctpoenue, (u3nueckue M XUMUYECKUE CBOMCTBA XUPOB: TMIPOJIU3 B
KHCJION U 1mesno4yHor cpene. OCOOEHHOCTH CBOMCTB JKHPOB, COJEPKAIIMUX OCTaTKU
HEIPENENbHBIX )KUPHBIX KACIIOT. JKHpBI B IpUpoIE.

MpBUT4 KaK COJTM BBICIINX KapOOHOBBIX KHUCIIOT, UX MOIoIee AcicTBue. [lonamue o
cunmemuueckux morowux cpeocmeax (CMC).

O6mas xapaktepuctuka yrieBojaoB. Knaccudukauus yrieBogoB (MOHO-, 1U- U
noivcaxapuabl). MoHocaxapuabl:  NIOKO3a, (QpPYyKTO3a, e2arakmosd, pubosa,
oezokcupuboza. Puznyeckue CBOMCTBA U HaxoxieHue B mnpupoge. DoTocuHTE3.
Onmuueckas uzomepus. Konvuamo-yennas maymomepusi HaA npumepe MOJIEK)bl
2NoKo3bl, npoexkyuu Xeyopca, o0- u [P-aHomepul 2110K03bl. XUMHUECKHE CBOWMCTBA
[JIFOKO3bI: PEaKIMU C yYacTHEM CIHUPTOBBIX W aJbJETUAHON TPYII, CIUPTOBOE U
MOJIOYHOKHCIOEe  Opoxenue.  [IpumeHeHwe  TOKO3bl, €€  3HA4YCHHE B
KU3ZHENIEATeIbHOCTH opraHusma. Jlucaxapuabl: caxapo3a, MallbTO3a W JaKmMo3d.
BoccranaBnuBaroiire 1 HEBOCCTAHABIMBAIOIINE JUCaxapuabl. [ MIpONIU3 1rcaxapuioB.
Haxoxnaenue B mnpupoae u npuMmeHenue. llommcaxapuipl: Kpaxmall, TJIMKOT€H U
uemtono3a. CTpoeHue MakpoMOJIEKYJd Kpaxmania, TJMKOT€Ha U IEJUTIOJIO3bI.
dusnyecKkue CBOMCTBA KpaxMalia M LEJUTI0N03bl. XMUMUYECKHE CBOMCTBA Kpaxmasa:
TUAPOJIN3, KAYECTBEHHAsi PEeakiusi ¢ HOAOM. XUMHUYECKHE CBOWCTBA UEJUIOIO3BI:
TUAPONIN3, ToJydeHue 3QupoB Letoa03bl. [loHATHE 00 HMCKYCCTBEHHBIX BOJIOKHAX
(BUCKO3a, alleTaTHBIN MIETK).

JKCNepUMeHTAIbHbIE METOIbI M3YUYEeHUsI BelleCTB M UX MpeBpalleHn i

PacTBOpUMOCTB pa3iIMYHbIX CHUPTOB B BOJIE, B3aUMOJACHCTBUE ATAHOJIA C HATPHUEM,
OKHCJIEHUME 3THJIOBOTO CHUpPTAa B albJETHMJ HAa PACKAJIEHHOM MEIHOM HPOBOJIOKE,
OKHUCJIEHUE JTWJIOBOIO CHUPTA JAUXPOMATOM Kaius (BO3MOXHO HCIOJb30BaHHE
BUJIEOMATEPUAIIOB), KAayeCTBEHHbIE pPEAKUMW Ha alpJAeruabl (C  THIPOKCUIOM
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muammuHcepeopa(l) n rumpoxcuaom memu(ll)), peakuus rauiepuHa ¢ THAPOKCHIOM
menu(Il), xumudeckue CBOMCTBa pacTBOpa YKCYCHOM KHCJIOTHI, B3aUMOJIEHCTBHE
pacTtBopa moKo3bl ¢ ruapokcuaoMm meau(Il), BzammoneiicTBUEe Kpaxmana C HOAOM,
pelieHne SKCIePUMEHTANIBHBIX 3a/1a4y 1o TeMaM «CrnupThl U GeHoiby, «KapOboHoBbIe
KUCTOThI. ClIOKHBIE 3()UPBD».

A30Tcozlep>lcamne OPraHnveCKMe COCINHCHUS

AMUHBI — OpraHMuYecKHe TNPOU3BOAHBIE aMMHaka. Kiaccudpukanus amMHHOB:
anudaTrnyeckue U apoMaTHUUYECKUe; MEPBUYHbIE, BTOPUUHBIE U TpeTuuHble. CTpoeHue
MoJIeKyN, ofmast ¢opMyna, H30MEpHUs, HOMEHKJIATypa M (U3HUECKHE CBOWCTBA.
XUMHUYECKOE CBOMCTBA alM(PATUUECKUX aMUHOB: OCHOBHBIE CBOMCTBA, aIKUJIMPOBAHUE,
B3aUMOJICUCTBUE MMEPBUYHBIX AMUHOB C A30TUCTON KUCJIOTOW. CONMM aJTKUIaMMOHMUSL.

AHWIMH — TPEACTAaBUTENb AMHUHOB apoMaTH4yecKoro psaa. CTpOEHHE aHWIIMHA.
B3aumHoe BiausHHE rpynn aToMOB B MOJeKyJie aHmwInHA. OCOOEHHOCTH XMMHUYECKHX
CBOMCTB aHuiuHA. KauecTBeHHble peakuuu Ha aHWIMH. CHocoObl MOJyYeHHs H
IpUMEHEHue anrudarnyeckux aMuHoB. [lonydyeHne aHniIMHa U3 HUTPOOEH3011a.

Amunokuciotel. Homenknatypa m m3omepus. OTnaesbHbIE NPEACTABUTENIH  O-
AMUHOKHCIIOT: TJIMLUH, aJaHUuH, heHUnIaianuH, ceput, 2nymamuHo8as KUcioma, JUsuH,
yucmeun. Onmuyeckasn uzomepus amunoxuciom: D- u L-amunoxkuciomer. Pu3ndeckue
CBOICTBA aMHHOKHUCIOT. XHUMHUYECKHE CBOMCTBA AMHHOKHUCIOT Kak aM(OTEpHBIX
OpraHUYECKUX COCAMHEHUH, peaklus MOJMKOHICHCAMH, OOpa30BaHHWE NENTUAHOU
cBA3U. bronornueckoe 3HaueHUEe aMUHOKUCIOT. CHHTE3 M THAPOJIU3 MENTHIOB.

benkn kak mnpuponHele mnonuMmepsl. llepBuuHasg, BTOpHYHAsT W TpETUYHAs
CTpyKTypa OenkoB. XUMHYECKHE CBOICTBa O€JIKOB: TUIAPOJIM3, JEHATypalus,
KaueCTBEHHBIC PEAKIINU Ha OCJIKHU.

Ionsmue 06  azomcoolepocawux — 2emepoYUKIULEeCKUX COeOUHEHUSIX.
Tupumuounoswvie u nypurossie ocnoganus. Hykneunoguvle kuciomul: cocmag, cmpoenue

u buonocuvyeckas POJlb.

JKcnepuMeHTAJLHbIE METOAbI H3YUE€HUS BelleCTB M UX NMpeBpallleHuii

PactBopenue OenkoB B BOjeE, JAeHATypaius OCJIKOB MPU HAarpeBaHWM, I[BETHHIC
peaknuu Ha OCJKH, PEIICHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 10 TeMaM «A30TCoAepIKaIue
OpraHuYecKre cCoeMHEeHUs» U «Pacrno3HaBaHre OPraHMYeCKUX COSTMHEHUI.

BricokomoJieKyIsIpHBIE COCUHEHUS

OCHOBHbIE MOHSTUS XUMHH BBICOKOMOJEKYISIPHBIX COCIUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, CTENEHb MNOJUMEpPU3ALNM, CPEIHSS MOJICKYJIspHas
Macca. OCHOBHbIE METOAbl CHHTE3a BBICOKOMOJICKYJISIPHBIX COCAMHEHUNA —
NoJIMMEpU3alisl M TMOJUKOHAeHcauus. [Ipeocmasnenue o cmepeope2yiapHocmu U
HAOMONEKYIAPHOU CMPYKMype NOIUMEPO8, 3A8UCUMOCHb CBOUCME NOIUMEPOE OM UX
MOJEKYIAPHO20 U HAOMOAEKYIAPHO20 CIPOEHUS.
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[Tonumepuble  Matepuasbl.  Ilmactmaccsl  (MONMMATWIIEH,  MOJUIIPOIUJIEH,
HOJIMBUHUIXJIOPHI, HOJIUCTUPOII, NOJIMMETUIIMETAaKpUIIaT, OJIMKapOOHATHI,
HoJMATUIIEHTepedTaNaT). Y TUIN3alMs U nepepadoTKa IUIaCcTHKA.

DnacToMepbl: HATypaJbHBIA KayudyK, CHUHTETHYECKHE Kaydykd (OyTaaueHOBBIH,
XJIOPOTIPEHOBBIN, U30MPEHOBBIN) U cunuxonsl. Pe3nHa.

BonokHa: HaTypanbpHbl€ (XJIOMOK, HIEPCTh, HIENK), HMCKYCCTBEHHBIE (BHCKO3a,
alleTaTHOE BOJIOKHO), CHHTETUYECKHE (KAIIPOH U JIABCAH).

Tlonumepul cneyuanvnoco Haznavenus (meghion, Keenap, d1eKmponpogoosuyue
noaumepwvl, buopaziazaemvie NOAUMEPDL).

JKCIepPUMEHTAIbHbIC METOAbI M3YUYEeHHUSI BelleCTB M UX MpeBpPallleHUuH

O3zHakomiieHHe ¢ 00pa3laMu MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIACTMACC,
KAay4yKOB, PELICHHUE IKCIIEPUMEHTAIBHBIX 3a/1a4 110 TeMe «Pacro3HaBanue miacTMace u
BOJIOKOH.

PacuéTHble 3aga4n

Haxoxnenue MosexyssipHON (opMyIibl OpraHUYECKOTO COSAMHEHUS 110 MaCCOBBIM
JIOJISIM DJIEMEHTOB, BXOMSIIMX B €T0 COCTaB, HAaXOXKICHUE MOJEKYISIPHOU (HOPMYJIBI
OpPraHUYECKOTO COeNUHEHMs Mo Macce (00bEMY) MPOAYKTOB CTOPAHMS, MO KOJUYECTBY
BelecTBa (Macce, 00bEMY) MPOAYKTOB pPEAKIMU W/WIM HUCXOJHBIX BEIIECTB,
YCTaHOBJICHHE CTPYKTYpHOU (OpMYJIbI OpPraHMYEeCKOrO BEIIECTBA HAa OCHOBE €ro
XUMHUYECKAX CBOWCTB WJIM CITOCOOOB TOTYUYEHUS, OMPEACIICHNE IO BBIX0O/a MPOIYKTa
pEeaKIuK OT TEOPETUICCKH BO3ZMOYKHOTO.

MexnpeaMeTHble CBSA3H

Peanmm3zanust MeXnpeaMETHBIX CBS3E€M MPU U3yYEHUM OpraHudecKkord xumuu B 10
KJIaCcCe OCYIIECTBIISIETCS YEpe3 HCIOJIb30BAHHE KaK OOIIMX €CTEeCTBEHHO-HAayYHBIX
NOHATUH, TaK U MOHATHI, NPUHATHIX B OTACJIbHBIX MPEIMETAX €CTECTBEHHO-HAYYHOIrO
LUKJIA.

OOmMe ecTecTBEHHO-HAyYHbIE TOHSTHS: SBJICHUE, Hay4yHbId (AKT, TUIIOTE3a,
TEOpHsl, 3aKOH, AaHajiu3, CHUHTE3, KiaccupuKalus, HaOI0JEeHUEe, H3MEPEHHE,
DKCIIEPUMEHT, MOJIEIb, MOJIETUPOBAHHME.

®dusuKa: Matepusi, aTOM, 3JIEKTPOH, IIPOTOH, HEUTPOH, MOJIEKYJa, SHEPTETUYECKU I
YPOBEHb, BELIECTBO, TEIO, O0BEM, arperaTHO€ COCTOSHHME BELIECTBA, (U3HUECKUE
BEJIMYUHBI, EUHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.

buonorus:  kimerka, opraHm3M, DOKOCHCTeMa, Ouocdepa, MeTabOIU3M,
HACJIEICTBEHHOCTh, AaBTOTPO(HBIA W TeTepoTpOodHBIA TUN NUTaHUS, OpOKEHHE,
(doTocuHTE3, IBIXaHUE, OCIKH, YTIIEBOABI, )KUPbI, HYKJIEHHOBBIE KUCIOTHI, (PEpMEHTHI.

I'eorpagus: mosie3HbIE UCKOMAEMBIE, TOILINBO.
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TexHonorus: IMUIICBLIC TPOJAYKTbBI, OCHOBBLI PAIMOHAJIBHOTO IIMTAHWA, MOIOIIUC
cpeacTBa, MaTCpHraJibl U3 UCKYCCTBCHHBIX U CHHTCTHYCCKHUX BOJIOKOH.

11 KJJACC Teoperndyeckue 0CHOBbI XUMHMHU

Atom. CoctaB  aTrOMHBIX  fAl1ep. XUMHUYECKUA  djemeHT.  M3oTomsbl.

Kopnyckynapuoeonnogoii oyanuzm, oeoticmeennas npupooa 31ekmpora. CTpoeHHUe
AJIEKTPOHHBIX 000JIOYEK AaTOMOB, KBAHTOBBIC YHCIA. DHEPreTUYECKHE YPOBHU U
noypoBHU. ATOMHBIe opOuTanu. Krnaccudpukanus XMMHUUECKUX 3JIEMEHTOB (S-, p-, d-,
f-2IIeMEHTHI).
Pacnipenenenuie 3ieKTPOHOB MO aTOMHBIM OPOUTANISIM, MPUHYUN MUHUMYMA SHEPIUl,
npunyun Ilayau, npasuno Xynmoa. DAEKTpOHHBIE KOH(QUTYpAaIlMd aTOMOB 3JIEMEHTOB
NEpPBOrO—4ETBEPTOrO IMEPUOJIOB B  OCHOBHOM M  BO30YXIEHHOM  COCTOSIHHH,
3JIEKTPOHHBIE KOH(Urypauuu HOHOB. [lomwsmue 00 dHepeuu UOHU3AYUU, IHEPSUU
cpoocmea K 21eKkmpony. INEKTPOOTPULATETbHOCTb.

Ilepnonmueckuit 3akoH u llepuonndeckas cucrema XUMUYECKUX ieMeHTOB J[.U.
MenpneneeBa. CBsA3b IEpUOANYECKOTrO 3aK0oHA U [lepnoandecKkol CUCTEMBI XUMUYECKUX
3JIEMEHTOB C COBPEMEHHOW TEOPUEW CTPOECHHUS aTOMOB. 3aKOHOMEPHOCTH U3MEHCHMUS
CBOMCTB XMMHUYECKUX 3JIEMEHTOB U 00pa3yeMbIX UMM HPOCTBIX U CIOXKHBIX BEIIECTB 110
rpyImnam u nepuoaam. 3Ha4eHUE NEPUOIUIECKOTO 3aKOHA
J.1. Menpaeneena.

XuMuyeckass CBS3b. Buabl XHUMHUYECKOW CBSI3U: KOBAaJICHTHAs, MOHHAs,
MeTanyeckasi. MexaHu3Mbl 00pa3oBaHUsI KOBAJIGHTHOW CBSI3U: OOMEHHBIM U
JOHOPHO-aKLENTOPHBIN. DHEeprus M JUIMHa CBs3U. lloJIpHOCTB, HAIpPaBIEHHOCTh W
HAChII[aEMOCTh  KOBAJIECHTHOW  CBA3W. Kpartnelie cBsa3u. Bopopoanas  CBs3b.
MeXMONEKYJISIpHBIE B3aUMOIEUCTBHUS.

BalleHTHOCTP W BaJIEHTHbIE BO3MOXHOCTH AaTOMOB. [ ubpuousayus amomHbIX
opbumarneti. CBSI3b DJJIEKTPOHHON CTPYKTYpPhl MOJIEKYJI C HX T'€OMETPUUYECKUM
CTPOEHHEM (Ha IPUMEPE COEAMHEHUI 3JIEMEHTOB BTOPOTO IIEPUOAA).

IIpencraBieHne O KOMIUIEKCHBIX CcoeAMHEHUAX. COCTaB KOMIUIEKCHOIO HWOHA:
KOMIUIEKCOOOpa3zoBaTenb, JUravibl. Koopounayuonnoe uyucno. Homenxnamypa
KOMNJIEKCHbIX cOoeOuHeHul. 3HauyeHUEe KOMIUIEKCHBIX coeAauHeHuil. Ilonsitue o
KOOPJMHAIMOHHON XWMUH.

BemecTtBa ~ MOJNEKyJNSIpHOTO M HEMOJIEKYJSIPHOTO  CTPOEHMS.  THmbl
KPUCTAJUIMYECKHUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonsTe o aucnepcHbIX cuctemax. McrtuHHbIe pacTBOpbl. [Ipedcmaénenue o
KOMIOUOHbIX pacmeopax. CrnocoObl BhIPAKEHUS KOHIIEHTPALIMU PAaCTBOPOB: MaccoOBas
JI0JI BELIECTBA B paCTBOPE, MOJISIpHAsi KOHLIEHTpauus. HachlieHHbIe 1 HEHACBIILIEHHBIE
pacTBOpPBI, pACTBOPUMOCTh. KpucTamnoruaparsl.
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Knaccudpukanms u HOMEHKJIATypa HEOPraHMYECKHX BEIIECTB. puBUATIbHBIC
Ha3BaHUS OTIEIbHBIX IPEACTABUTENIC HEOPIraHUYECKUX BEIIECTB.

Knaccudukanus XUMHUYECKUX pEaKIMi B HEOPraHWYECKOM M OpraHuyecKon
XUMUHU. 3aKOH COXPAaHEHHS MAacChl BELIECTB; 3aKOH COXPAHEHUS WU NIpEeBpallCHUS
PHEPIruM TPU XUMHYECKUX peakiusax. TernoBbie 3PEHEKTbl XUMUYECKUX PEaKIIHi.
TepMoxumMuyeckue ypaBHEHUS.

CKOpoCTh XMMHUYECKOM pEakuH, €€ 3aBUCHUMOCTb OT pa3jiMyYHbIX (PaKTOPOB.
['oMOreHHbIE ¥ TE€TEPOTreHHbIE peaKkuu. Katanns u KaTan3aTopsl.

OOpatumble U HeoOpaTUMbIE peaklMu. XUMHYEecKoe paBHOBecue. Kowcmanma
Xumuyecko2o pagHogecus. PakTOppl, BIUSIOIIAE HA TOJIOKEHUE XUMUYECKOTO
paBHOBECHS: TeMIIepaTypa, JaBJICHHE W KOHIICHTPAIIMU BEIIECTB, YYACTBYIOIIUX B
peakuuu. [Ipunnun Jle [larense.

DnekTpoiuTuueckas auccormanus. CuibHble W cladble 3JIEKTpOauThl. CTeneHb
nucconuanuu. Mounnoe npoussedenue 600vi. Cpena BOJHBIX PACTBOPOB: KHCIIOTHas,
HeWTpanbHas, menounas. Bogopoansiii nmokasarens (pH) pactBopa. I'maponus conei.
Peaxiiuu nonHoro oomeHa.

OKUCANTENBLHO-BOCCTAHOBUTEIbHBIE peakiuu. CTeneHb okuciaeHus. OKUCIUTENb U
BOCCTAHOBUTENb. [Ipo1iecchl OKUCIIeHNs U BOCCTaHOBJICHUS. BaxkHeline OKUCIUTENN U
BOCCTAaHOBUTENH. MeTo/1 3JIEKTPOHHOI0 OanaHca. DJIEKTPOIU3 PACTBOPOB U PACILIABOB
BEILIECTB.

JKCNepUMEeHTAJbHbIE METOAbI H3YUECHUS BelIeCTB U UX NMpeBpPalleHuil

Pa3noxenue mnepokcuaa BOAOPOJAa B IPUCYTCTBUM KaTajlu3aTopa, MOJEIU
KPUCTAJUIMYECKUX PEMIETOK, MPOBEIECHUE pPEaKUUid HOHHOTO OOMEHa, OIpeAesieHue
Cpellbl paCTBOPOB C IOMOIIIbIO MHIAMKATOPOB, U3YUYEHUE BIUSHUS PAa3IUUYHbIX (PAKTOPOB
HAa CKOPOCTh XMMUYECKOHN PEAKIUU U TI0JIOKEHHE XUMUYECKOIO PABHOBECHSI.

Heoprannuyeckas xumus

[Tomoxenune HemeTawioB B llepuoanueckon cucremMe XuMudeckux 3semeHToB 1. M.
MeHnieneeBa 1 0OCOOEHHOCTH CTPOEHUS UX aTOMOB. Du3nueckue CBOMCTBA HEMETAIIOB.
AJoTponus HEMETa/UIoOB (Ha IpuUMepe KUCIIOpoia, cephl, hocdopa U yrieposa).

Bonopon. Ilonyuenue, Qusnueckue ¥ XUMHUYECKHE CBOMCTBA: pEaKIUH  C
MeTaJJIaMd M HEMETajUlaMH, BOCCTAaHOBUTEIbHBIE cBoWcTBA. ['mapunbl. TonausHwvie
971eMEeHMbl.

lamorensl. Haxoknenue B mpupoae, CHocoObl TONydeHHs, (U3UYECKUE U
XMMHUYECKUE CcBoMcTBa. [‘anoreHoBomoponbl. BaxHeimume KuclIopoacoAepKamme
coenMHEHMsI TajoreHoB. JlabopaTopHble W MPOMBIILIIEHHBIE CIOCOOBI TOTYYEHUS
rajoreHoB. [I[puMeHeHre rajJoreHoB U UX COSAUHEHUM.
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Kucnopon, o3o0H. JlabopaTtopHble ¥ NPOMBIIUICHHBIC CIIOCOOBI TMOTYYCHUS
kucinopoaa. Ouznueckue U XMMHUYECKUE CBOWCTBA U MPUMEHEHUE KUCIOPOAa U 030HA.
OKCHJIBI ¥ IEPOKCHU/IBI.

Cepa. Haxoxaenue B mpupojie, CriocoObl MoayyeHus, Gu3nueckue 1 XuMUIECKHe
cBorictBa. CepoBogopon, cymbduasl. Oxcun cepbi(IV), okcun cepri(VI). CepHucras u
cepHasg KUCIOTHl B uX coiu. OCOOEHHOCTH CBOMCTB cepHOM KHUCHOTHI. [IpumeHeHue
Cepbl U €€ COCAUHECHU.

Azot. Haxoxnenue B mpupoje, CocoObl ModydeHus], pU3nueckne 1 XUMUIECKUe
cBoricTBa. AMMUAK, HATpUIbl. OKCUIBl a30Ta. A30THCTas U a30THASI KUCJIOTBHI M UX
cosid. OCOOEHHOCTH CBOMCTB a30THOM KUCIOTHI. [IpuMeHeHune a3oTa 1 ero COeAMHEHU M.
ABOTHBIE yI0OpEHUS.

®ochop. Haxoxnenue B mpupoae, CHOCOObI MOMydeHUs, (QUINYECKUE U
xumuueckue cpoiictBa. @ochunst u pochun. Oxcuasl hocdopa, hochopHas kucmoTa u
e€¢ comu. Memagocgopuas u nupogocgopunas kucromel, Gocgopucmas u
docghoprnosamucmas kucromol. [lpumenenue pocdopa u ero coeTUHEHUH.
dochopHbie yaoOpeHus.

VYrnepon, HaxokJIeHUE B MpUpoAe. AJUIOTpOIHble Moauukanuu. Ouzndeckue u
XUMHUYECKHE CBOWCTBA TPOCTHIX BEIIECTB, OOpa3oBaHHBIX yriepoaoM. Okcua
yraepona(ll), okcun yrimepona(IV), yronbnas kuciota U €€ conu. AKTUBHUPOBAHHBIN
yIroJb, aocopoyus. @ynnepensvi, cpagen, yenepoonvie Hanompyodku. llpumeHeHue
IPOCTBIX BEIIECTB, 00Pa30BaHHbBIX YTIEPOAOM, U €TO COCTUHEHUH.

Kpemuuii. HaxoxzaeHue B mnpupoAe, CHOCOObI MOJy4eHHs, (U3MYECKUEe U
xumudeckue cBorctBa. Oxcupn kpemuusaA(IV), kpemHueBass KHUCIOTa, CHUIUKATHI.
[IpuMeHeHne KpeMHUs U ero coeanHeHui. CTEKI0, €ro NoJIy4eHUe, BUIBI CTEKIIA.

[Tomoxenne wmeramnmoB B Ilepruoandeckol CHUCTEME XHUMHUYECKUX DSJIEMEHTOB.
Oco0eHHOCTH CTPOEHUS IJEKTPOHHBIX 000JI0YEK aTOMOB METAIUIOB. Pacnpocmpanenue
XUMUYECKUX 2]IeMEeHmMOo8-Memannos 6 3emHou kope. OOume (u3MvyecKkue CBONCTBA
MeTasuioB. [[pumenenne MetamioB B ObITy U TexHUKE. CIIJIaBbI METAILIOB.

DJIEKTPOXUMHUUECKUN DSl HaNpsoKeHUM meTtamioB. OO0mme crnocoObl MOTy4YeHUS
METAJJIOB: TUAPOMETAILTYPTHUsl, MUPOMETALTYpPrus, dneKTpoMetaimyprus. [lonstue o
KOppo3uu MeTaJIoB. CriocoObI 3alIUTHl OT KOPPO3UHU.

O6mass xapakrepuctuka MertamuioB [A-rpynnel  Ilepuoanueckoil  cucTeMbl
XUMUYECKUX dJeMeHTOB. Hartpuii m kammii: mosnydyeHue, GU3NYECKUEe U XUMUUYECKUC
CBOMCTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTMHEHUN.

O6mrass xapakrepuctuka wmeTtawioB I[A-rpynmer  [lepuonnueckoir  crucTeMbl
XUMUYECKUX 3JIEMEHTOB. Maruuili U Kajablui: Moiy4eHue, PU3nyeckue U XuMUYECKUe
CBOMCTBA, NMPUMEHEHHUE MPOCTHIX BEIIECTB M WX COeIauHECHUH. JKECTKOCTh BOIBI U
crocoObl €€ yCTpaHEeHHUS.
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AntoMuHMI: TIONydyeHue, (U3MYECKHe U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE
IIPOCTOTO BEIIECTBA U €r0 CoeMHEHUN. AMDOTEpHbIE CBOMCTBA OKCHUJIA U TUIPOKCHUIA
ATIOMUHHS, TUAPOKCOKOMIUJIEKCHI aTFOMUHUSL.

OOmiasi ~ xapakTepucThuka  MeTawioB  mobouHelix  moxarpynn  (b-rpymm)
[leproanyeckol CUCTEMbI XUMHYECKUX AJIIEMEHTOB.

du3znyeckue M XUMHYECKHE CBOMCTBA Xpoma M ero coeauHeHuil. OKcHUIbl U
ruapokcuasl  xpoma(ll), xpoma(Ill) u xpoma(VI). XpomaTel u auxpomarbl, UX
OKHCIUTEINbHBIE CBOMCTBA. [loilyueHne u mpuMeHeHne Xpoma.

Pu3nyecKkne U XMMUYECKUE CBOMCTBA MapraHila U ero coequHeHun. Baxuenmue
coenunenust  mapranua(ll), wmapranna(IV), wmapranna(Vl) u  mapranma(VIID).
[IepmaHraHat Kajius, €ro OKACIUTEIbHBIE CBOMCTBA.

Ou3MUECKUEe W XHMHUYECKHME CBOMCTBA »Kejle3a W ero coeauHeHuil. OKCUbl,
ruapokcuibl ¥ conu xxenesza(ll) u sxeneza(Ill). [Tonyyenue u npuMeHeHUE Xene3a | ero
CILJIABOB.

Ou3NUECKNe U XUMUYECKHE CBOMCTBA MeIU U €€ coeauHeHuil. llomydyeHue wu
IIPUMEHEHUE MEJIU U €€ COCUHECHUM.

[{uHk: nonydeHue, (pU3NUECKUE U XUMHUYECKHE CBOWCTBA. AM(OTEpPHBIE CBOMCTBA
OKCHJIa U TUAPOKCHUAA LIMHKA, TUAPOKCOKOMILIEKCHI [IUHKA. [I[puMeHeHne MMHKa U €ro
COE€IMHCHUM.

JKcnepuMeHTAJILHbIE METOAbI U3YUEeHUS BelleCTB U UX NMpeBpalleHuii

N3yuenne oOpas3IoB HEMETaIOB, ropeHue cephl, docdopa, xeneza, MarHus B
KUCJIOPOJI€, U3YYEHHE KOJUICKIUH «MeTalbl U CIUIaBbl», B3aUMOJICHCTBUE MIEITOYHBIX
U IEJIOYHO3EMETbHBIX METAJLIOB C BOJION (BO3MOYKHO HCIIOJIH30BAHUE
BHUJICOMATEPUAIIOB), B3aUMOJCHCTBHE IIMHKAa U JKejie3a C pacTBOpaMHU KHCJIOT U
1IEJI0YEHN, KAUYECTBEHHBIC PEAKIMM HAa HEOPraHMYECKUE aHUOHBI, KATUOH BOJOPOAA U
KaTUOHBI METAJUIOB, B3aUMOJICHCTBUE TUAPOKCUIOB AIFOMUHHS U IIMHKA C pacTBOPAMH
KUCJIOT M IIEJOYEH, PEIICHUE SKCIEPUMEHTAIBHBIX 3aJad Mo TeMam «l aloreHs,
«Cepa u e€¢ coenuHeHHs», «A30T U Pocop U ux coenuHeHus», «MeTayuibl TITaBHBIX
noArpyMm», «MeTayuibl TOOOYHBIX TOATPYIII.

XuMuA 4 )KU3Hb

Ponp xuMuu B obecrieueHUr yCTOWYMBOTO pa3BUTHA denoBeuecTBa. [loHsTHE O
HAyYHBIX METOJaX ITO3HAHHWS W METOJOJIOTMH HAydyHOTO HcclenoBanus. Haydnbie
OPUHITUIBL  OpTaHU3allMd XUMHYECKOTO TMPOU3BOACTBA. [IpoMbIIeHHBIE CHOCOOBI
MOJIYYCHHUS] BAXKHEUITUX BEMIECTB (HAa MpUMEpe MPOU3BOJACTBA aMMHaKa, CEPHOU
KHCIIOTBI, MeTaHoJjia). [IpoMBINUICHHBIE CIOCOOBI TOJYYCHHS METAJJIOB M CIUIABOB.
XUMHUYECKOE 3arpsi3HCHHUE OKPYXKAIoMIeH Cpelbl U ero mocieAcTBus. Ilpobaema
nepepabomku omxo0008 U HnoOOUHbIX HNpoOdyKmos. Pollb XuMHM B 0OecredeHUU
IHEPreTUYECKON 0e30macHOCTU. [Ipunyunsl «3e1EHOU XUMUUY.
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Xumus U 310pOBbE YeNI0BeKa. JIekapcTBeHHbIe cpencTsa. [IpaBuiia nenosap3o0BaHus
JIEKapCTBEHHBIX IpenapaTtoB. Poiap XMMUM B pa3BUTUN MEIULIMHBI.

XUMUsl TUIIKA: OCHOBHBIE KOMIIOHEHTBHI, NHIEBble 100aBkU. Poib Xxumuum B
o0ecrneyeHny MUIIeBON Oe30MacHOCTH.

Kocmernueckne wu mapdromepHsie cpeactBa. beitoBas xumus. [IpaBuina
0€30MacHOr0 UCMHOJIb30BAaHUS MpenapaToB ObITOBOM XMMUU B OBCETHEBHOM KU3HHU.

XUMHS B CTPOUTENBCTBE: BaKHEUIITUE CTPOUTEIbHBIE MaTepuaibl (IIEMEHT, OETOH).

XuMHUs B CeJIbCKOM X03sicTBe. OpraHu4ecKrue 1 MUHEpaJIbHbIE YI0OpEHUS.

CoBpeMeHHbIE KOHCTPYKIIMOHHBIE MAaTepHUasibl, KpPacKd, CTEKJIO, KepaMHKa.
Mamepuanwi 0ns snexkmponuxu. Hanomexuonoeuu.

Pacuérnble 3agaun

Pacuétel: Maccel BemiecTBa WM OOBbEMA Tra30B 10 HU3BECTHOMY KOJHUYECTBY
BEI[ECTBA, Macce WU 00bEMY OJIHOTO M3 yYaCTBYIOIIUX B PEAKIMU BEIIECTB, MAacChl
(0OBéMa, KoJIMUECTBA BEIECTBA) MPOIYKTOB PEAKIMU, €CIU OJHO W3 BEUIECTB MUMEET
npuMecH, Macchl (00bEMa, KOJMYECTBA BEIIECTBA) MPOAYKTA PEAKIMU, €CIIM OJHO U3
BEIIECTB JaHO B BHJIE pacTBOpa C OMNPEAECIEHHOW MacCOBOM JOJEH PaCTBOPEHHOIO
BEILIECTBA, MACCOBOM JOJIM U MOJSIPHON KOHIUEHTpPALUM BEIIECTBA B PacTBOpE, AO0JIHU
BBIX0/Ia POAYKTA PEAKIIUU OT TEOPETUUECKU BO3MOKHOTO.

MexknpeaMeTHbIe CBA3H

Peanuzamus MeXnpeaMEeTHBIX CBSI3€H MPU HU3YyYEHUU OOIIeH M HEeOpraHu4YecKon
xumMun B 11  KJacce OCYHIIECTBIAETCS 4Yepe3 UCIOJb30BaHUE KAk  OOIIMX
€CTECTBEHHOHAYYHbIX MOHATUM, TaK U MOHSATUM, MPUHATHIX B OTIEJIBHBIX NPEAMETaX
€CTECTBEHHOHAYYHOTO IIUKJIA.

OOmme ecTecTBEHHO-HAyYHbIE TOHSTHS: SBJICHUE, HAY4YHBIM (aKT, TUIOTE3a,
TEOpHs, 3aKOH, aHalu3, CHUHTE3, Kilaccu(ukamus, NEepUOJAUYHOCTh, HAOIIOJCHUE,
MU3MEpPEHUE, DKCIIEPUMEHT, MOJIEIIb, MOJICIIMPOBAHHUE.

®du3uKa: MaTepusi, MUKPOMHUP, MAKPOMHUP, aTOM, IJIEKTPOH, MPOTOH, HEUTPOH, UOH,
M30TOIBI, PAAUOAKTUBHOCTb, MOJIEKYJA, SHEPreTUYECKUN YPOBEHB, BELIECTBO, TEIIO,
00bEM, arperaTHOE€ COCTOSIHME BEIIECTBA, HACAIbHBIN ra3, (Qpu3nueckue BEJIUYWHBI,
€IMHULBI U3MEPEHHUS], CKOPOCTh, SJHEPTUS, MACCA.

buonorus: kierka, opraHu3M, dKocucTeMa, Omocdepa, METadO0JIM3M, MaKpo- H
MUKPODJIEMEHTBI, O€NKH, KUPBI, YIJIEBOIbI, HYKJICHHOBBIC KHUCIOTHI, (EPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK SHEPTUU B IKOCUCTEMAX.

I'eorpadusi: mMuHepanbl, TOpHBIE TOPOJbI, MOJE3HbIE HCKOMAeMble, TOIUIUBO,
pECYpPCHL.

TexHonmorusi: XUMHYECKasi MPOMBIIUIEHHOCTh, METAJUTYPrusi, CTPOUTEIbHbBIC
MaTepHuasbl, CEIbCKOXO3IMCTBEHHOE MPOU3BOACTBO, MHUIIEBAS MPOMBIIIJIEHHOCTD,
dapmareBTUYECKasT MPOMBIIUIEHHOCTh, MPOU3BOJCTBO KOCMETHYECKUX IMPENaparos,
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MMpOU3BOACTBO KOHCTPYKINMOHHBIX MAaTCpPpUAJIOB,
HaHOTCXHOJIOTHH.

QJICKTPOHHAA IMPOMBINIJIICHHOCTD,
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBHIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATDBI

B cootBercTBMM ¢ CHCTEMHO-JIESITEIBHOCTHBIM MOAXOJIOM B  CTPYKTYpE
JMYHOCTHBIX PE3YJIbTATOB OCBOCHUS MpeaMeTa « XUMHUsS» Ha YPOBHE CPEIHEro 00Iero
o0Opa3oBaHMs BBIIEICHBI CJEIYIOMIME COCTABJISIONINE: OCO3HAHUE OOYYalOIIUMUCS
POCCHUHCKON  TpaXJAHCKOM  HWACHTUYHOCTH; TOTOBHOCTH K  CaMOpPa3BUTHIO,
CaMOCTOSITEJIBHOCTA M CaMOONPEJEICHUIO; HaJM4Yhue MOTHUBAUMU K OOYYEHHIO;
TOTOBHOCTh M CIIOCOOHOCTh OOYYaromIMXcCsi PYKOBOJCTBOBATHCS TMPUHITHIMU B
o0lecTBe TMpaBWJIaMM W HOpMaMu  TOBEJCHUS; HAJIUM4YUME  IPABOCO3HAHMS,
HKOJIOTHYECKOM KYJIBTYpPbI; CIIOCOOHOCTH CTaBUTH EJIU U CTPOUTH KU3HEHHBIC IJIAHBI.

JInuHOCTHBIE pe3yJIbTaTbl OCBOCHUs  Ipeamera «XHUMHUsS»  OTPaKaroT
c(hOpMHUPOBAHHOCTH  OIIBITA II03HABATEIbHOU U IIPAKTUYECKON

JeSATEeTLHOCTH 00YYaIOIIKUXCs B TIPOLIECCE peann3aiuu 00pa3oBaTebHON
JEeSITETbHOCTH.

JInyHOCTHBIE ~ pe3ysIbTATBl  OCBOCHUS  HpeaMera  «XHUMUsS»  OTPaXaroT
c(hOpPMUPOBAHHOCTH ~ ONbITA TO3HABATEILHOW W  NPAKTUYECKON  ESITEIBbHOCTH
oOyyJaronmxcs B Ipolecce peain3anuu o0pa3oBaTebHOMN JAESITEIIbHOCTH, B TOM YHCIIE B
yactu: 1) rpaskaaHCKOro BOCIIUTAHUA:

OCO3HaHUSI O0YYAIOIIMMHUCS] CBOUX KOHCTUTYLIMOHHBIX MIPaB U 00SI3aHHOCTEM,
YBAKEHUSI K 3aKOHY W TMPABOMOPSAKY; MPEICTABICHUS O COLMUAIBHBIX HOpPMax H

IIpaBUJIaX MEKIIMYHOCTHBIX OTHOLLIEHUN
B KOJUICKTHBE, TOTOBHOCTHM K COBMECTHOW TBOPYECKOM AESATEIBHOCTH IMPU CO3AaHUU
y4e€OHBIX TPOEKTOB, PEIICHUH Yy4eOHbIX M TO3HABaTEIbHBIX 3a/1a4, BBITOJHCHUH
XUMHUUYECKUX OKCIEPUMEHTOB,  CIIOCOOHOCTM TIOHMMAaTh M TMPUHUMATh MOTHBBI,
HaMEPEHUs], JIOTUKY U apTyMEHTHI

JIPYTUX MPU aHAJIU3€ Pa3IMYHBIX BUJOB YUEOHOU I€ATEIbHOCTH; 2)
NATPHOTHYECKOr0 BOCIIUTAHUSA:

ICHHOCTHOT O OTHOIICHUA K HCTOPHUICCKOMY u Hay4YHOMY HaCJICaHuro
OTCUYECTBECHHOU XHUMHU, YBAXKXCHHA K IPOLCCCY TBOPYUCCTBA B obiacTn TCOPHUHN H
IMPAaKTHYCCKOTO MPUIIOXKCHHUA XHWMHH, OCO3HAHHA TOI'O, YTO JAaHHBIC HAYKH CCTb
pe3yJIbTaT INTCIIbHBIX Ha6J'HOI[eHI/If/'I, KPOIIOTJIMBBIX JSKCIICPUMCHTAJIBHBIX ITOHCKOB,
INOCTOSAHHOI'O Tpyaad y‘léHBIX M IIPAKTHUKOB; HHTCPCCAa MW IIO3HABATCIbHBLIX MOTHBOB B
MMOJIYUYCHHH U ITOCICAYIONICM aHAJIN3C

uH(OpMAaIUK O EPEAOBBIX TOCTUKEHUSAX COBPEMEHHON OTEUECTBEHHON XUMUMU;
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3) IyXOBHO-HPABCTBEHHOI'0 BOCIIMTAHMS:
HPABCTBEHHOT'O CO3HAHUS, STUUECKOTO MTOBEICHHUS;
CIIOCOOHOCTH OlLIEHMBATh CUTYallUH, CBA3aHHBIC C XUMUYECKUMU SBJICHUSIMH,

Y IPUHUMATh OCO3HAHHBIE pPEUICHUS, OPUEHTUPYACh Ha MOpPAJIbHO-HPABCTBEHHBIC
HOPMBI M II€EHHOCTH; TOTOBHOCTH OLIEHHMBAThb CBOE IIOBEACHUE W IOCTYNKH CBOUX
TOBAPUILEH C IMO3ULUN

HPaBCTBEHHBIX M IIPABOBBIX HOPM U C YYETOM OCO3HAHMSI MOCIEACTBUI NIOCTYIIKOB; 4)

(popMHupPOBaHUSs KYJbTYPbI 310POBbS:

MOHUMaHUS IIEHHOCTEH 370pOBOTr0 U 0€30MmacHoro oopasa Xu3HU, HEOOXOAMMOCTH
OTBETCTBEHHOTO OTHOIICHHWSI K COOCTBEHHOMY (U3HUYECKOMY H TCHXHYECKOMY
3JI0POBBIO; COOJIIOICHHMSI PABHIT OE€30MTACHOTO OOpAIICHHs C BEIIECTBAMU B OBITY,
MOBCEIHEBHON JKW3HHW, B TPYJAOBOW JCSITCIBHOCTH; IOHWUMAaHUS IIEHHOCTH TPABWII

UHIMBUYaIbHOTO U KOJUIEKTUBHOTO O€301acCHOTO
MOBEJACHUSI B CHUTYallUAX, YTPOKAIOMIMX 3J0POBBI0 M JKU3HU JIOJEH;  OCO3HAHUS

MOCJICICTBUIA W HETIPUATHS BPEIHBIX IPUBBIUCK (YIIOTPEOICHUS

aJIKOT0JIsI, HAPKOTHUKOB, KypeHus ); )
TPYA0BOI0 BOCTIMTAHUS:

KOMMYHUKATHBHOW KOMIIETEHTHOCTH B Y4€OHO-UCCIIEI0BATEIHCKON e TEIHHOCTH,
OOIIIECTBEHHO ITOJIE3HOM, TBOPUYECKONW W JAPYTUX BUAAX NEATEILHOCTH; YCTAaHOBKH Ha
AKTUBHOE Y4aCTHE B PEUICHUHU MPAKTUYECKUX 3a]]a4 COITUATBLHOM
HaIpaBJICHHOCTH (B paMKaX CBOETO Kjacca, INKOJIbI); WHTEpeca K MPAKTHICCKOMY
U3YYEHUIO MTPodeccuil pa3InuyHOTO POJa, B TOM YHUCIIE
Ha OCHOBE MPUMEHEHUS MPEAMETHBIX 3HAHUHU M0 XUMHUU; YBAKCHUS K TPYHAY, JIOIIM
TpyJa W pe3ysibTaraM TPYIOBOU ACSATEIBHOCTH; TOTOBHOCTH K OCO3HAHHOMY BBHIOODY
WHIUBUIYAIbHOW TpaeKkTopuu o0pa3oBaHus, Oyaymied npodeccuun U pearu3aluu
COOCTBEHHBIX JKH3HEHHBIX TJIAHOB C YYETOM JTUYHOCTHBIX MHTEPECOB, CIIOCOOHOCTEH K
XUMUH, THTEPECOB U MOTPEOHOCTEH 00I1IeCTBa; 6) IKOJIOTrHYECKOTr0 BOCTIMTAHMS
HKOJIOTHYECKH IEJIECO00Pa3HOTO OTHOMIICHHS K TIPUPOJIE KaK HCTOUYHUKY
CYIIIECTBOBAHMS KMU3HU Ha 3eMJie; MTOHUMAaHHMsI TJI00AIBHOTO XapaKTepa SKOJIOTHUYCCKUX
po0JIeM, BIHSTHUS
PKOHOMHYECKHUX TIPOIIECCOB HA COCTOSHUE TMPUPOTHON W  COIMANIBHOW CpEIbI;
OCO3HaHMUS HEOOXOIMMOCTH UCIIOJIb30BAHUS JOCTHIKEHUN XUMUH JIJIST PCIICHHUS
BOIIPOCOB PAIMOHAIBHOTO TMPUPOIOTIONB30BAHNS; AKTUBHOTO HETPUSTHS JICHCTBHM,
NPUHOCAIINX BpEI OKpYXKalollel TMPUPOJHON cpeAe, YMEHHUS TNPOTHO3UPOBATH
HEOJIArOMpPUSITHBIE JKOJIOTUUECKHE TOCIEJCTBUS TPEANPUHUMAECMBIX JCUCTBUN U
NPEeIOTBpaIIaTh UX; HAIWYUS PA3BUTOTO YKOJIOTHYECKOTO MBIIIJIEHUS, YKOJIOTHICCKOM
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KYJbTYpbl, ONBITAa JIEITEJIBHOCTH  3KOJIOTMYECKOW  HAMPaBJICHHOCTH, YMEHHS
PYKOBOJACTBOBAaThCSI MMM B TIO3HABATEJIILHOMW, KOMMYHUKATUBHOW W COLMAIbHOMN
MPAKTUKE, CIIOCOOHOCTH M YMEHHSI aKTUBHO TIPOTHUBOCTOSThH UICOJIOTHN XeMo(poOuu;
7) HEHHOCTH HAYYHOI'0 NMO3HAHMS:
MHUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHSI HAYKH U

OOIIIEeCTBEHHON MPAKTUKW; TMOHUMAHUS CHEMU(DUKU XUMUU KaK HAayKH, OCO3HAHHS e

poyi B (popMUpOBaHUHT
pPallMOHAJIBHOTO HAYYHOTO MBINUICHUS, CO3JaHUU IIEJIOCTHOTO TpEACTaBiIeHUS 00
OKpY’KalollleM MHUpPE KaK O €AMHCTBE MPUPOAbl U YEIIOBEKAa, B MO3HAHUU MPUPOIHBIX
3aKOHOMEpPHOCTEH M pEeIICHUH TMpoO0JIeM COXpPaHEHHUsS TMPUPOJHOTO PABHOBECHS;
yOeXKIEHHOCTH B 0COOOM 3HAYMMOCTH XMMHUH JJISI COBPEMECHHOW IUBWJIM3AIMHU: B €€
TYMAaHUCTHUYECKOM HANpPaBICHHOCTH M Ba)XXHOM POJM B CO3JaHMM HOBOM 0a3bl
MaTepUaIbHOW KYJIbTYpPhI, B PEIICHUU TI00ABHBIX MPOOJIEM YCTONYMBOIO PA3BUTHS
YEeJIOBEYECTBA —  CHIPbEBOM, DHEPreTHUYECKOM, MHUIIEBOM M  AKOJIOTMYECKOU
0€30MacHOCTHU, B Pa3BUTUMU MEAMIIMHBI, OOECIEUCHUH YCJIOBUU YCIEUIHOTO Tpyda U
HKOJIOTHYECKH KOMMOPTHOM KU3HU KaXKIOTO YjieHa OOIIECTBA; €CTECTBEHHO-HAYYHOU
rPaMOTHOCTH: TIOHUMA@HHsI CYIIHOCTH METOJOB IIO3HAHUS, UCIOJb3YEMBIX B
€CTEeCTBEHHBIX HayKaX, CHOCOOHOCTH UCTOJB30BaTh MOIYyYaeMble 3HAHUS JJIsl aHATU3a U
OOBSCHEHMSI SBJICHUM OKPY’KAIOIIETO MHUpAa M TMPOUCXOASAIIMX B HEM H3MEHEHHH,
yMEHHUS JeaTh 00OOCHOBAHHBIC 3aKJIFOYEHUSI HA OCHOBE HAyYHbIX (DAKTOB U UMEIOLIUXCS
JAHHBIX C IIE€JIbI0 TIOJMYYEHUs JTOCTOBEPHBIX BBIBOJOB; CIOCOOHOCTH CaMOCTOSITEIHHO
WCIIOJIb30BaTh XUMUYECKUE 3HAHUS ISl PEIICHUS
npo0ieM B pEalbHBIX KU3HEHHBIX CHUTYallMsIX, WHTEpeca K

MO3HAHUI0, UCCIIEIOBATEIILCKON NEATeIbHOCTH;

TOTOBHOCTH U CITIOCOOHOCTU K HEMPEPHIBHOMY 00pa30BaHUIO U CAMOOOPA30BaHMUIO,
K aKTUBHOMY IOJYYEHHIO HOBBIX 3HAHUW MO XMMHUU B COOTBETCTBUU C >KM3HECHHBIMU
MOTPEOHOCTIMU; WHTEpeca K OCOOCHHOCTSIM TpyJda B pa3duyHbIX cdepax
npodeccuoHaIbHON

ACATCIBHOCTH.

METANPEAMETHBIE PE3YJIbTATBI

MeranpeaMeTHbIe PE3yNbTaTbl OCBOCHUS MPOrpaMMbl MO XHUMHM Ha YpPOBHE
CpemHero o0Iero oopa3oBaHus BKIIOYAIOT:

3HAYUMBIE TUTSI (dopMupoBaHus MUPOBO33pEHUS oOyuaromuxcs
MEXIUCIUIUIMHAPHBIE (MEXIIpEAMETHbIE) OOLIEHAYYHbIE MOHATHS, OTpPaKarolIKe
LEJIOCTHOCTh HAYyYHOM KapTUHBI MHpa M croeuu(puKy METOJOB TO3HAHHUA,
UCIIOJIb3YEMbIX B €CTECTBEHHBIX HaykKax (MaTepusi, BEIlEeCTBO, DHEprus, SIBICHHUE,
IpOLECC, CUCTeMa, HAY4HbIH (DAKT, MPUHLUI, THUIOTE3a, 3aKOHOMEPHOCTh, 3aKOH,
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TEOpHus, HCCIeNOBaHUe, HaOMIOAeHHe, U3MEpPEHHe, OSKCIEPUMEHT U JIpYyTHe);
yHUBEpCcallbHble  y4eOHble  JEHCTBUS  (TIO3HABaTeNbHbIE, KOMMYHHKATHBHBIE,
peryiaTuBHbIE), obecnieunBaronme GpopMupoBanrne (QyHKIMOHATBHOM TPaMOTHOCTU U
COLIMAIbHOM KOMIIETCHIIMY OOYYaIOLINXCSl; CIIOCOOHOCTh O0YYArOIIUXCS UCIIOJIb30BaTh
OCBOEHHBIE MEXAUCIUTIIIMHAPHBIE,

MUPOBO33pEHUYECKUE 3HAHUS U YHUBEpCAJIbHbIE YUeOHbIE ACHCTBUS B MO3HABATEIHHOMN
¥ COIMAJIbHON TPaKTUKE.

MeTaHpeI[MCTHBIe PE3YyJIbTATBI OTpaxXaroT OBJIaACHUC YHUBCPCAJIbHBIMHA
y‘{C6HI>IMI/I IMO3HAaBATCIIbHBIMHY, KOMMYHUKATHBHBIMHA U PCTYJLITHBHBIMU I[CﬁCTBPIHMPI.

Ilo3HaBaTe/IbHbIE YHUBEPCAJIbHBbIE YUeOHbIE 1eMCTBUS
ba3oBble Jiornueckue aeicTBuA:

CaMOCTOSITEeTILHO (hOPMYJIMPOBATh M aKTYaJU3UPOBATh MPoOIIeMy, pacCMaTprUBaTh
€€ BCECTOPOHHE; OMPEICIIATh LEJH JIEATEIbHOCTH, 3a/1aBasi MapaMeTPbl U KPUTEPUH UX

JIOCTHIKCHMS,

COOTHOCHUTH PE3YJIbTATHI ACATEIBHOCTUA C MOCTABJICHHBIMU LEISMU; UCIIOJB30BaTh IIPH
OCBOCHMU 3HAHUM MPUEMBI JJOTUUYECKOTO MBIIIJIEHUS: BBIICIISTh XapaKTEPHbIC PU3HAKA
MOHATUN U YCTAHABIIMBATh UX B3aUMOCBSA3b, UCIIOJIb30BATh COOTBETCTBYIOIINUE MOHSITUSA
JUIs1 OOBSICHEHUS OTJIEIBHBIX (DaKTOB U SIBJICHHM; BBHIOMPATh OCHOBAHMS U KPUTEPUH JIJIs
KJIacCU(UKAIIUU BEIIECTB U XUMUUECKUX
peakuuii; YCTaHABIWBATh NPUYUHHO-CIICACTBEHHBIE CBS3HM MEXIY HU3Yy4YaeMbIMU
SBJICHUSIMH; CTPOUTH JIOTMUECKUE PACCYXKJCHHS (MHIYKTUBHBIC, NIETYKTUBHBIE, IO
aHAJIOTUH), BBIABISATH 3aKOHOMEPHOCTH M IIPOTUBOPEUMS B paccMaTpUBaEMBbIX
SABJICHUSAX, (DOPMYJIUPOBATH BHIBOJBI U 3aKJIIOYEHUS;, IPUMEHATh B MPOIIECCe MTO3HAHUS
HCTIOJIb3YEMBIE B XUMUM CHMBOJIMYECKHE
(3HAKOBBIC) MOJICIIH, TTPEOOPA30BLIBATH MOJICIIbHBIC MPEICTABIICHUS — XUMUYCCKHI 3HAK
(cuMBOJI) 2JIeMEHTa, XUMHUUYecKas (HopMyiia, ypaBHEHHE XUMHUYECKOW peakluu — Mpu
peleHn y4eOHBIX IMO3HABAaTENbHBIX U MPAKTUYECKUX 3a/1ad, MPUMEHSATh Ha3BaHHBIC
MOJICJIBHBIE MPEACTABIICHUSA [JI BBISBICHUS XapaKTEPHBIX MNPU3HAKOB H3Y4aeMbIX
BEIIECTB U XUMHUYECKUX PEAKIUN.

ba3oBble ncciaenoBareabCKue JeicCTBHA:
BJIAJIETh OCHOBAMM METOJOB HAYYHOIO IIO3HAHUS BEIIECTB U XUMHYECKHUX
peakiuii; ¢GopMyIMpoBaTh €M U 3aJa4d  UCCIICIOBAHMS, HCIOJIb30BaTh
MMOCTaBJIICHHBIC
U CaMOCTOSITENIbHO C(HhOPMYITUPOBAHHBIE BOMPOCHI B KAUYE€CTBE MHCTPYMEHTA TTO3HAHUS U
OCHOBBI Jis1 ()OPMUPOBAHUSI TUIOTE3bI MO MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX
CYXKIECHHM; BIAJCTh HABBIKAMH CAMOCTOSITEJIBHOTO IIJIJAHUPOBAHUS U IPOBEACHUSA
YYEHUYECKUX HKCIEPUMEHTOB, COBEPIICHCTBOBATh YMEHHS HaOMIOAaTh 3a XOJIOM
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npolecca, CaMOCTOSITENIbHO MPOTHO3HPOBaTh €ro  pe3ynbrar, (opMyIUpOBaThH
00001IEHNST U BBIBOJIBI OTHOCHUTEIBHO JOCTOBEPHOCTH PE3YJbTATOB HCCIIECIOBAHMUA,
COCTaBIISITh OOOCHOBAHHBIM OTUYET O TPOAETAHHOW paboTe; MPUOOPETaTh OIBIT
YUEHUYECKON HUCCIIEI0BATENICKON U POEKTHON AESITENBHOCTH,

IPOSIBIISITE CHOCOOHOCTH M TOTOBHOCTH K CAMOCTOSITEIbHOMY MTOMCKY METO/IOB PEIICHUS
NPaKTUYECKUX 3a]1a4, IPUMEHEHUIO PAa3JIMYHbIX METOAO0B ITO3HAHMUS.

Pabora ¢ nndopmanmeii:

OpPUEHTHUPOBATHCS B PA3TUYHBIX UCTOUYHUKAX WHMOPMAIH (HAYIHO-TIOMYJISIpHAS
JuTepaTypa XUMHYECKOTO COJIepKaHHUs, CIpaBOUYHbBIE MOCoOMs, pecypchl MHTepHeTa),
aHaJM3UPOBaATh MHMOOPMALIMIO PA3IMYHBIX BUIAOB U (POPM IpeCTaBICHUS, KPUTHUUECKU
OIIEHUBaTh €€ JOCTOBEPHOCTh M HEMPOTUBOPEUYUBOCTH, (HOPMYJIUPOBATH 3alPOCHl U
MIPUMEHSTH Pa3InYHbIC METOBI IPHU MTOMCKE U 0TOOpE
uHpopMaru, HeoOXOAUMOM JJIsI BHIMOJHEHUS YUEOHBIX 3a7a4 ONpEeeIEHHOIO THUIIA;

IpUOOpETaTh OMBIT UCIIOIB30BaHNS HHGOPMAITMOHHO-KOMMYHHKATHBHBIX
TEXHOJOTUA ¢ Pa3IMYHBIX TIOMCKOBBIX CHUCTEM; CaMOCTOSITEJIbHO  BBIOUpATH

ONTUMAJIbHYIO (hOpMY TpeCTaBICHUS HHPOpMAITIU
(cxembl, TpaduKu, TUarpaMMbl, TaOJIUIIBI, PUCYHKH U JIPYTHE); UCTIOIb30BaTh HAYYHBIH
SI3bIK B KaueCTBE CPEACTBA MpHU paboTe ¢ XUMHUYECKOW WH(OpMaluein: NpUMEHSTh
MEXIpeaIMeTHbIe ((PU3MUecKue M MaTeMaTHYeCKHE) 3HAKH U CHUMBOJBI, (hOPMYIIHI,
ab0peBUaTypbl, HOMEHKJIATypy; HCIOJIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CpPEICTBA
HaTrJISIHOCTH.

KoMMyHHKaTHBHBIC YHHUBEpPCaJIbHbIe YUeOHbIC JCHCTBUA:
3a/1aBaTh BOMPOCHI [0 CYLIECTBY 00CYK/1a€MOU TEMBI B XOJI€ AUATIOTa

W/WIU  JUCKYCCUH, BBICKAa3bIBaTh WUJEH, (DOpMyIMpoBaTh CBOU MPEIJIOKEHUS
OTHOCUTENBHO BBINOJHEHHS TPEIJIOKEHHON 3aJa4yd; BBICTYyNaTb C MPE3CHTALMEN
pe3yJbTaTOB IMO3HABATEIBHOW JEATEbHOCTHU, MOJYYEHHBIX CAMOCTOSITENIBHO WIIH
COBMECTHO CO CBEPCTHMKAMHM TPHU BBIIOJIHEHHUH XWMHYECKOTO SKCIEPUMEHTA,
IPAKTUYECKON pabOThl MO HCCIIETOBAHUIO CBOWCTB M3y4aeMbIX BEIIECTB, peau3alluu
y4eOHOro MpoekTa, M (OPMYIUPOBATH BBIBOJBI MO pe3yibTaTaM MPOBEIEHHBIX
UCCIIEIOBAaHUM MyTEM COTJIaCOBAaHUS TMO3MLUUNH B XoJe OOCYXIeHHUS U OOMeHa
MHEHUSIMH.

PeryasiTuBHbIe YHHBepPCAJbHbIE Y4YeOHble JEHCTBHUSl CaMOCTOSTENBHO
IUIaHUPOBATh U OCYHICCTBJIATH CBOIO ITO3HABATCIIbBHYIO ACATCIBHOCTDL, OIPCIACIIAA ee
HeaM M 3aJadd, KOHTPOJHMPOBATH W TO Mepe HEOOXOJIMMOCTH KOPPEKTHPOBATH
HpennaraeMmﬁ AJIroOpuTM ﬂeﬁCTBHﬁ IIpHU BBIIIOJIHCHHUHA y‘-Ie6HBIX 1 UCCIICAOBATCIIBCKUX
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3aja4, BbIOMpaTh Hanbosee 3((HEeKTUBHBIN COCOO HX PEHIeHHs ¢ YYETOM MOTyYCHUS
HOBBIX 3HAHHI O BEMIECTBAX U XUMUYECKUX
peaKuusx;

OCYUIECTBJISATh  CAMOKOHTPOJIb  JEATEIbHOCTH HAa  OCHOBE  CaMOAaHAJIM3a
Y CAMOOILICHKH.

[IpenmeTHbIE pe3yJIbTaThI OCBOEHUS IPOTrpaMMBbl o XUMUHU
Ha yrayOJaEHHOM YpOBHE Ha YpPOBHE CpelHero oOmero oOpa3oBaHHs BKIIOYAIOT
cnenuduueckre uisi ydeOHOro mnpenMera «XUMHS» HaydHble 3HAHUSA, YMEHUS U
CIOCOOBI JCHCTBUI 1O OCBOSHHWIO, MHTEPIIPETAIIMN W TIPeoOpa30BaHUIO 3HAHUH, BHIBI
JEATEIIBHOCTH O TMOJIYYEHHUIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHWM B Pa3IUYHBIX
y4eOHBIX CHUTYallMsIX, a TaKKE€ B PeajbHbIX JKU3HEHHBIX CHUTYallMsX, CBA3aHHBIX C
xuMuen. B mporpamMme mo XuMuM MpPEAMETHBIE PE3YJIbTAThl MPEACTABICHBI IO TOJaM
W3YUYCHUS.
HPEJIMETHBIE PE3YJIBTATHBI 10 KJIACC

[IpenMeTHbIE pe3yabTaThl OCBOEHUS Kypca «OpraHuyecKas XuMush O0TpaxkaroT:

c(hOpPMHUPOBAHHOCTH MPEJICTABICHUIN: O MECTE U 3HAUYCHUU OPTaHUYECKON XUMUU

B CHCTEME €CTECTBEHHBIX HayK M €€ poju B OOECIEUEHUU YCTOMUHUBOTO Pa3BUTHUS
YEeJOBEYECTBA B PEIICHUU MPOOJIEM SKOJIOTHYECKOM, PHEPreTUUEeCKO U MUIIEBOU
0e30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, CO3JaHUU HOBBIX MAaTEPHAIOB, HOBBIX
MCTOYHUKOB DJHEPTUM, B OOECINEUEHUM PAIMOHAIBHOTO MPHUPOJOINOIb30BaHUS, B
dbopMUpPOBAHUM MHUPOBO33PEHUS U OOIIEH KYJIbTYphl YEJIOBEKa, a TAK¥KE IKOJOTHUUECKU
000CHOBAaHHOTO OTHOIIEHUS K CBOEMY 370pPOBBIO W TPHUPOJHON Cpene; BiIaJCHUE
CHUCTEMOW XMMHWYECKNX 3HAHUM, KOTOPAs BKIFOYAET: OCHOBOIIOJIATAOIINE
MOHATHUS — XUMUYECKUH AJIIEMEHT, aToM, PO U dJEKTPOHHas 000JI0YKa aroma, s-, p-,
daToMHbIe OpOWTAIM, OCHOBHOE M BO30YKJAEHHOE COCTOSIHUS aToMa, THOpuau3aIus
aTOMHBIX OpOUTANICH, NOH, MOJIEKYJIa, BAJICHTHOCTb, 3JIEKTPOOTPHUIIATEIbHOCTh, CTEIIEHb
OKUCJICHHS, XUMUYECKAs CBA3b, MOJIb, MOJISIPHASI Macca, MOJIIPHBINA 00bEM, YIIepOIHbIN
ckeneT, (yHKIMOHAJbHASI TPYIIA, PaJuKal, CTPYKTypHbie (HOpMyIbl (pa3BEPHYTEHIE,
COKpaIllEHHbIC,  CKEJETHBbIC), HM30MEpUs  CTPYKTYpHass UM  IMPOCTPAHCTBEHHAS
(reoMmeTpuueckas, onmuueckdas), W30MEPbl, TOMOJOTMYECKUN pAll, TOMOJIOTH,
YTJIEBOJIOPO/IbI, KUCIOPO- U a30TCOJIEPHKAIIUE OPraHUYECKUE COCTUHEHUSI, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJICKYJISIPHBIE COCIUHEHUS; TEOPHUH, 3aKOHBI
(nepuonunueckuit 3axkoH .M. MenpneneeBa, Teopusi CTPOCHUS OPraHUYECKUX BEIECTB
A.M. bytnepoBa, 3aKOH COXpaHEHUSI MACChl BEIIECTB, 3aKOH COXPaHCHHUS WU
MPEBPALIEHUS SHEPTUU MPU XUMUUYECKUX PEAKIUSX ), 3aKOHOMEPHOCTH, CUMBOJIMYECKUI
S3bIK  XMMHHU, MHPOBO33PEHUYECKUE 3HAHMS, JIeKAIlUe B OCHOBE IMOHUMAaHUS
MPUYMHHOCTA M CHUCTEMHOCTH XMMHUUYECKUX SBJICHUMN; MPEACTABICHUS O MEXaHHU3Max
XUMHUUYECKUX PEaKIUi, TEPMOIMHAMHUYECKUX W KUHETHUYECKUX 3aKOHOMEPHOCTSIX HX
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OpOTEKaHusi, O B3aMMHOM BJIMSHHMM aTOMOB U TPYyNIl aTOMOB B MOJIEKyJax
(MHAYKTUBHBIM M Me30MepHbIN ddekThl, opuentanThl | u Il pona); pakrosorunueckue
CBEJCHHSI O CBOMCTBaxX, COCTaBe, IIOJIyYEHHH M OE30MaCHOM HCIOJIb30BaHUU
BaXHEHININX OPTraHMYECKHUX BEIISCTB B OBITY U MPAKTHUECKOHN MEATEITHHOCTH YEIIOBEKA,
oOIIMX HAyYHBIX MPUHIUIAX XUMHUYECKOTO MPOU3BOJCTBA (Ha MpPUMEpPE MPOU3BOJICTBA
MeTaHoJa, mepepaboTku HePTH); CPOPMUPOBAHHOCTH YMEHUM. BBISBISTH XapaKTEPHBIC
NIPU3HAKHU TIOHATHH,

yCTaHAaBIMBaTh  MX B3aMMOCBSA3b, HCIOJIB30BAaTh COOTBETCTBYIOIUE  TOHSTHS

IpU ONHMCAaHWH COCTaBa, CTPOSHHS W CBOWCTB OPraHWYECKUX COCIAMHCHHI;
c(hOpMUPOBAHHOCTh YMEHUI.

HCIIOJIB30BATh XUMHUYCCKYIO CUMBOJIUKY I COCTABJICHUA MOJICKYJIAPHBIX

U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (POPMYINI OpraHMYECKHX
BEILECTB; COCTAaBJIATh YPABHEHUS XMMHWUYECKHMX PEAKIUl U PAaCKpPbIBATh UX CYIIHOCTH:
OKHUCJIUTENbHO-BOCCTAHOBUTENBHBIX PEAKLUI MOCPEICTBOM COCTABIIEHUS 3JIEKTPOHHOIO
OanaHca ATHX peakUui, peakuuil HOHHOIO OOMeHa MyTEM COCTaBJICHMS MX MOJHBIX U
COKpalIEHHbIX MOHHBIX YPAaBHEHUW; W3TOTaBIMBATH MOJEIH MOJEKYJ]I OPraHHMYECKUX
BEILECTB JUIsl WITIOCTPALuu
UX XUMHYECKOIO U MPOCTPAHCTBEHHOI'O CTPOCHHUSI; COPMHUPOBAHHOCTh YMEHUU.
yCTaHaBJIMBATh MPUHALJIEKHOCTh U3yUYEHHBIX OPTAHMYECKUX BEIIECTB M0 X
COCTaBY U CTPOEHUIO K ONPECIEHHOMY KJIacCy/Tpylie COeAUHEHUM, 0asams UM
Ha3BaHus No cucremarndeckoil Homenkiarype (IUPAC) u npueooums TpuBHalibHbIE
Ha3BaHUS JJI OTACNIBHBIX NPEJCTAaBUTEIEH OPraHMYECKUX BEIIECTB  (ITHJIEH,
aUEeTWIEH, TOJIyOdI, [NIMUEPUH, STWICHINIUKOJb,  (eHoJl, popMabaeru,
aleTanbIeTu, alleTOH, MypaBbHHAs KUCIOTA, YKCyCHAsl KUCIIOTa, CTe€apUHOBAs,
OJIEMHOBAsI, MAJIbMUTUHOBAS KUCIIOTHI, INIMLUH, aJlaHUH, MaJIbTO3a, (PPYKTO3a, AaHUIIMH,
JUBUHUII, U30IIPEH, XJIOPOIIPEH, CTUPOI U APYTUe); cPOPMUPOBAHHOCTH YMEHUS
ONpPENENATh BUJ XUMHUECKOW CBSI3U B OPTaHUYECKUX
COeIMHEHMX (KOBAJCHTHAsl U MIOHHAs CBA3b, G- U TM-CBSA3b, BOJOPOIHAS CBA3b);
COPMUPOBAHHOCTh ~ YMEHHUS NPHUMEHSTHh TMOJIOKEHHS] TEOpPUU  CTPOCHUS
oprannueckux BeniectB A.M. bytiepoBa i OOBSICHEHUS 3aBUCUMOCTH CBOWMCTB
BEIIECTB OT MX COCTaBa U CTPOEHUS; CPOPMHUPOBAHHOCTh YMEHHMH XapaKTepHU30BaTh
COCTaB, CTpO€HHUE, (PU3UYECKHEe U XMMUYECKHE CBOMCTBA TUIIMYHBIX IMPEACTaBUTEICH
pa3IMYHBIX KJIACCOB OPraHWYECKHUX BEIIECTB: QJIKAaHOB, LMKJIOAJIKAaHOB, AQJIKEHOB,
aJIKaJUEeHOB, QJIKWHOB, apPOMATUYECKHX YIJIEBOJOPOJOB, CIUPTOB, aJbJETHJIOB,
KETOHOB, KapOOHOBBIX  KHCJOT, TMPOCTBIX U  CJHOXHBIX  3(HUPOB,  KUPOB,
HUTPOCOEAMHEHUH W aMHUHOB, AMHHOKHCIIOT, OEJIKOB, YIJIEBOJOB (MOHO-, JH- H
MOJINCAXAPUJIOB), WILTFOCTPUPOBATh TEHETHYECKYIO CBSI3b
MEXIY HUMU ypaBHEHUSIMU COOTBETCTBYIOIIHX XUMUYECKUX
peaklMil ¢ UCMONB30BAHUEM CTPYKTYPHBIX (hOopMys; cHOPMHUPOBAHHOCTH YMEHUS
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MOJITBEPK/IaTh HA KOHKPETHBIX MPUMEpaxX XapakTep 3aBUCUMOCTU PEAKIIMOHHOM
CIIOCOOHOCTH OPTaHUYECKUX COCTMHEHHUM OT KPATHOCTU U TUIIA KOBAJIEHTHOM CBsI3H (O-
U T-CBSI3U), B3AMMHOTO BJIMSIHUSI aTOMOB U TPYIII aTOMOB B MOJIEKYJIAX;
c(hOpPMUPOBAHHOCTH YMEHUS XapaKTEPU30BaTh UCTOUHUKH YTIECBOJAOPOIHOTO CHIPhS
(HedTh, MPUPOAHBIN ra3, YroJib), CIIOCOOBI €T epepaboTKH U MPAKTHIECKOE
MPUMEHEHHE IPOAYKTOB NepepaboTKu; c(hOPMUPOBAHHOCTH BIAICHUS CUCTEMOMN 3HAHUHN
0 €CTECTBEHHO-HAYYHbBIX METOJIaX
MO3HaHUS — HAOIIOICHIH, U3MEPEHUH, MOACITUPOBAHNH, SKCIIEPUMEHTE (PEATIbHOM U
MBICJICHHOM) U YMEHHUSI IPUMEHSTh 3T 3HaHUS; CHOPMHUPOBAHHOCTH YMEHUS
MPUMEHSTh OCHOBHBIE OTIEPAIIMHA MBICIIUTEIBHOMN N€ATEIbHOCTH — aHaJIN3 U CUHTE3,
CpaBHEHUE, 000011eHrEe, CUCTEMATU3AIINIO, BBISIBJICHUE IPUUNHHO-CIIEJICTBEHHBIX CBsI3el
— JIJIs1 U3y4YEHUs CBOMCTB BEIIECTB M XUMHUYECKUX PEaKINil; CPOPMUPOBAHHOCTD
YMEHUH. BBISIBJIATH B3aMMOCBSI3h XUMUUYECKUX 3HAHHUH
C TIOHATHUSMH U TIPEACTABICHUSIMHU APYTUX €CTECTBEHHO-HAYYHBIX MTPEIMETOB /s Ooee
OCO3HAHHOTO TMOHUMAaHUsS CYIIHOCTH MaTepUalbHOIO €AMHCTBA MHUpPA, MCIOJb30BaTh
CHUCTEMHBIC 3HAHHUS MO OPTaHWYECKOW XMMHH Ui OOBSCHEHUS W MPOTHO3HPOBAHUS
SIBJICHUHM, MMEIOLUIUX €CTECTBEHHO-HAYUYHYIO MIPUPOIY; CHOPMUPOBAHHOCTH YMEHHIL.
MIPOBOANUTD PACUETHI IO XUMUYECKUM (POopMyrIaMm u
YpaBHEHUSIM XUMHYECKUX PEAKIMI C MCIOJIb30BaHUEM (DU3MYECKUX BEJIMYWH (Macca,
00BEM Ta30B, KOJMYECTBO BELIECTBA), XapaKTEPHU3YIOIINX BELIECTBA C KOJIUYECTBEHHOM
CTOPOHBI: PacuéThl MO HAXOKICHUIO XUMHUYECKON (POpMyJIbl BEIIECTBA 10 HW3BECTHBIM
MacCOBBIM JIOJISIM XUMHUYECKHUX DJIEMEHTOB, TMPOAYKTaM CrOpaHHs, IUIOTHOCTH
ra3zoo0pa3HbIX  BEILECTB; cOpPMUPOBAHHOCTh ~ YMEHMIA:  MPOTHO3UPOBATH,
aHAJIM3UPOBATh U OIEHUBATh
C TMO3UIINI IKOJOTUYECKON 0€30MacCHOCTH MOCIEACTBUS OBITOBOM M MPOU3BOICTBEHHON
NESATEIbHOCTH 4YEJOBEKa, CBA3AHHOM C TMepepabOTKONM BEUIECTB, MCIOJIb30BATh
MOJIYYCHHBIC 3HAHUS MJIs TPUHSATUS TPAMOTHBIX pPEHICHWM MpoOjieM B CUTyaIlusx,
CBSI3aHHBIX C XWMHUEH; CPOPMUPOBAHHOCTh YMEHHI. CAMOCTOSTENIHO TJIAaHUPOBATh U
IPOBOJAUTh XUMUYECKHUI HKCIIEPUMEHT (ITOJIyY€HUE U U3yYEHUE CBOMCTB OPraHMYECKUX
BEUIECTB, KAYECTBEHHbIE PEAaKIUU  YIJIEBOJOPOJOB  PA3IUYHBIX  KJIacCOB U
KHUCTIOPOJICOIEPKAIINX OPTAaHMYECKUX BEIIECTB, PEIICHHE AKCIEPUMEHTAIbHBIX 3a/1a4
[0 pacro3HaBaHUIO OPraHMYECKHUX BEUIECTB) C COOJIIOJIEHUEM NpPaBHJI O€30MacHOrO
oOpanieHusi C BelIeCTBaMHU U JIaDOpaTOpHBIM 000pyAOBaHUEM, (POPMYIHPOBATH 1LIEIb
WCCJICIOBAHMSI, TPEJCTABIATh B pa3nu4HOW (opme pe3ylabTaThl SKCIEPUMEHTA,
aHAJIM3UpPOBaTh W OLEHWBATh HMX JIOCTOBEPHOCTH,  C(HOPMHPOBAHHOCTH YMEHUI:
coOJr01aTh MpaBujIa KOJIOTHUECKH 11eJIeCO00Pa3HOTO MOBEJCHUS B OBITY
U TPYAOBOH JAEATEIHbHOCTH B LEJISAX COXPAHEHHUS CBOETO 3I0POBbs, OKpY Karolieu
IIPUPOJHOM CPEAbl U JOCTMIKEHUS €€ YCTOMYMBOIO PAa3BUTHs; OCO3HAaBaTh ONACHOCTH
TOKCUYECKOTO JICHCTBUS HA KUBbIE OPTaHU3MBbI
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ONPENCTEHHBIX OPraHMYECKUX BEIIECTB, MNOHMMAass cMmbica nokasarens [IJIK;
aHAIM3UPOBaTh  11€71eCO00Pa3HOCTh MIPUMEHEHUS OpraHUYECKUX
BEIIECTB

B TIPOMBIIUIEHHOCTA W B OBITY C TOYKH 3PCHHS COOTHOIICHHS PHUCK-TIONB3A;

c(hOpMUPOBAHHOCTh YMEHHUN: OCYIIECTBIISITh IEJICHANPABICHHBIA MOUCK XUMHUYECKOM

uHOpMaIMU B Pa3IMYHBIX HCTOYHWKAX (Hay4dHas W y4eOHO-Hay4Has JUTepaTypa,
cpencTBa MaccoBod nH@popManuu, MIHTEpHET U Ipyrue), KpUTUUECKU aHAIU3Upo8amsy

XUMUYECKYI0 WH(pOpMaIio, nepepabamovléams €€ U UCNOIb306aMb B COOTBETCTBUU C

MOCTaBJICHHON y4eOHOM 3a1auei.

11 KJIACC

[IpeameTHbie pe3ynabTaThl OCBOCHHUS Kypca «OOIIas W HEOpraHudecKask XUMUsD»
OTpaXaroT:

chOpPMHUPOBAHHOCTh  MPEJCTABICHUNA: O MaTepUaJIbHOM €JMHCTBE MHUDA,
3aKOHOMEPHOCTSX U [O3HABAEMOCTH SIBJICHUM IIPUPOJBI, O MECTE U 3HAYCHUU XUMUU B
CHUCTEME €CTECTBEHHBIX HayK M €€ poju B 00ECIEYEHWU YCTOWYMBOIO Pa3BUTHUS, B
perieHnu npooieM dKOJIOTUUECKON, JHEPreTUIECKOM U MUILEBON O€30MaCHOCTH,
B Pa3BUTUU MEIUIMHBI, CO3JAHUU HOBBIX MaTEPUAIOB, HOBBIX HCTOUHUKOB HEPTUH, B
o0ecrneyeHnn palvoHaIbHOTO MPUPOAONOIL30BaHNUS, B (DOPMUPOBAHUN MUPOBO33PECHHUS
U O0mIeH KyJIbTyphbl YEJIOBEKA, a TAK)KE DKOJOTUYECKH OOOCHOBAHHOTO OTHOIIEHUS K
CBOEMY 3J0pPOBBIO U TPUPOJHOW CpEAE; BIAJCHUE CUCTEMOM XWMHWYECKUX 3HAHUM,
KOTOpAasi BKJIIOYAET: OCHOBOIIOJIATrak0IINE
MOHSATUSI — XUMUYECKUM AJIEMEHT, aTOM, SJIpO aToOMa, U30TOIbI, MIEKTPOHHAs 0000UKa
aToma, S-, p-, d-aTOMHBIC OpOUTAIIM, OCHOBHOE M BO30YXJIEHHOE COCTOSHHS aToMma,
TuOpUAN3aINs aTOMHBIX opOuTaneu, HOH, MOJIEKYJIa, BaJICHTHOCTb,
AIIEKTPOOTPUIIATEIILHOCTh, CTEMEHb OKHUCJICHHUS, XUMHUYECKas CBs3b (KOBaJCHTHas,
WOHHAasA, METaJUIMYecKasi, BOJOPOAHAsA), KPUCTAINIMYECKAs pEIIETKA, XUMUYECKas
peaxkuus, pacTBOp, SJIECKTPOJUTHI, HEANEKTPOJIUTHI, SIECKTPOJIUTHYECKAS NUCCOLMAINS,
CTENEHb JHWCCOLMALIMU, BOJOPOAHBIM IIOKa3aTelb, OKHUCIUTENb, BOCCTAHOBUTEIID,
TEII0BOM 3(PHEeKT XUMHUUECKON peaKiuu, CKOPOCTh XUMUYECKON PEeAKIIUU, XUMUYECKOE
pPaBHOBECHE; TEOPUM M 3aKOHbI (TEOpHsl DIIEKTPOJUTUYECKON  JIHCCOLMAIINH,
nepuoguueckui 3akoH .M. MenzneneeBa, 3aKOH COXpaHEHUs MacChl BEIIECTB, 3aKOH
COXPaHEHHMS U IMPEBPALICHUS SHEPTUU NP XUMHUYECKUX PEAKLMAX, 3aKOH MTOCTOSHCTBA
COCTaBa BEIIIECTB, 3aKOH JICUCTBYIOIIUX Macc), 3aKOHOMEPHOCTH, CUMBOJIUYECKHUM S3BIK
XMMHWHU, MUPOBO33PECHUECKHUE 3HAHMS, JICKAIIUE B OCHOBE MOHUMAHUS MPUYUHHOCTUA U
CUCTEMHOCTH XHUMHUYECKUX SBIICHUN; COBPEMEHHBIC TIPEJCTABICHUS O CTPOCHUH
BEIIECTBA HA AaTOMHOM, HOHHO-MOJIEKYJISIPHOM U HAJIMOJICKYJISIPHOM YPOBHSIX;
MPEICTABJICHUS O MEXaHU3MaxX XHWMHUYECKUX PEaAKIHM, TEPMOJAMHAMHYECKUX  H
KMHETHYECKUX 3aKOHOMEPHOCTSAX WX MPOTEKaHUs, O XUMHYECKOM DPAaBHOBECHH,
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pacTBOpax H JUCHEPCHBIX CHUCTeMax; (AKTOJIOTUYECKUE CBEIACHUS O CBOMCTBAX,
COCTaBe, MOJIYYCHHMH U O€30MaCHOM HCIOJIb30BAaHUU BAXHEHIIMX HEOPTaHMYECKHUX
BEIIECTB B OBITY U NPAKTUUECKON NESITEIBHOCTH YEJIOBEKa, OOIMUX HAy4YHBIX
OPUHIIMIAX XUMHUYECKOTO MPOU3BOJICTBA; CHOPMUPOBAHHOCTh YMEHHI. BBISABIATH
XapaKTepHbIC MPU3HAKU MOHSATH,

ycmanaeiueams HNX B3aNMOCBA3b, UCNO1b306ANMb COOTBCTCTBYIOIIUC IIOHATHA  IIPHU
OIIMCAaHUH HCOPraHUYCCKUX BCIICCTB U HUX HpeBpaHlCHI/Iﬁ; C(bOpMI/IpOBaHHOCTB YMCHUA
HCIIOJIBb30BATh XUMHUYICCKYIO CHMBOJIUKY

JUIL  COCTaBJlIeHHA (OpMyn BEIIECTB W yPaBHEHUH XUMHMUYECKHUX pEaKIMi,
cucreMatnyeckyro HoMmeHknatypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTAEJIBHBIX
BELIECTB; C(POPMUPOBAHHOCTh YMEHHUS ONPEAEIIATh BaJCHTHOCTh U CTEIIEHb OKUCIICHUS
XUMHUYECKUX JJIIEMEHTOB B COCAMHEHUSX, BUJ XUMHUYECKON CBA3M (KOBaJEHTHa,
MOHHaA,

MeTaJuInYecKasi, BOJOPOAHAs ), TUIl KPUCTAJUIMYECKOW PEIIETKM KOHKPETHOTO BELIECTBA;
c(hOpMUPOBAHHOCTb YMEHUS OOBACHSITH 32aBUCUMOCTb CBOVICTB BEILIECTB
OT BHUJA XMMHMYECKON CBA3M W THUIA KPUCTAUIMYECKOW pElETKH, OOMEHHBIM U
JIOHOPHO-aKIENTOPHBIN MEXaHU3MBbI oOpa3oBaHus KOBAJICHTHOM CBS3H;
c(OpPMUPOBAHHOCTh YMEHMH. KJIacCU(PUIMPOBATh: HEOPraHUYECKHE BEIIECTBA MO MX
COCTaBy, XHMHMYECKHE pPEaKUUH MO pa3IMYHbIM MpU3HAKAM (YUCIYy U COCTaBY
pearupyromux BELIECTB, TEIJIOBOMY 3(PQEKTy peakluud, H3MEHEHHIO CTeleHen
OKHUCJICHHS  JJIEMEHTOB, OOpaTUMOCTH, YYacTHIO KaTainu3aropa U JApyTue);
CaMOCTOSITEJIBHO 8bl10Upams OCHOBAHMSI U KPUTEPUH ISl KiacCU(UKAIIMU U3y4aeMbIX
BEUIECTB M XMMHYECKUX PEaKLM; CPOPMUPOBAHHOCTH YMEHHUS PACKPbIBATH CMBICI
nepuoanveckoro  3axkona M. MengeneeBa W IE€MOHCTpUPOBATH  €T0
CUCTEMATU3UPYIOIIYI0,  OOBSICHUTEIbHYIO M IPOTHOCTUYECKYIO  (YHKIUU;
c(hOpMUPOBAHHOCTh YMEHUMN. XapaKTepU30BaTh JJIEKTPOHHOE CTPOEHUE aTOMOB H
VMOHOB XUMHYECKHX DJIEMEHTOB NE€pPBOro—4erBéproro nepuonos llepuognueckoii
cucrembl J[.MI. MeHneneeBa, uCHONB3ysd TNOHATHA <«OHEPrETHUYECKUE YPOBHW,
«QHEPreTUYecKue TMOAYypOBHU», «S-, p-, d-aTOMHBIE OpOMUTaIN», «OCHOBHOE U
BO30Y)X/IEHHOE SHEPreTHUECKHE COCTOSHHSI aTOMa»; OOBSICHATh 3aKOHOMEPHOCTH
VU3MEHEHUS! CBOWCTB XHMHUYECKHMX 3JIEMEHTOB W HMX COCIUMHEHUN MO Nepuoiam u
rpynnaMm Ilepuonnueckoin cucremsl [[.MI. MennaeneeBa, BaJIeHTHbIE BO3MOKHOCTHU
aTOMOB  DJIEMEHTOB Ha OCHOBE CTPOEHUSI HMX  DJIEKTPOHHBIX  OOO0JIOYEK;
c(OpPMUPOBAHHOCTh YMEHHUI. XapaKTepu30BaTh (OMUCHIBATH) OOIIME XUMHUYECKUE
CBOWMCTBA  BEIIECTB  PA3IMYHBIX  KJIACCOB, noomeepicoams  CYIIECTBOBaHUE
TEHETUYECKOM CBS3H MEKy HEOPIaHMYECKMMU BELIECTBAMHU C TOMOILBIO YPaBHEHUM
COOTBETCTBYIOIIUX XUMUYECKUX PEAKIIHIl; CHOPMHUPOBAHHOCTh YMEHUS pacKpbIBaTh
CYIIHOCTb: OKHCJIHUTEIBHO-
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BOCCTAHOBUTENBHBIX PEAKIUN MOCPEACTBOM COCTABJICHHS 3JIEKTPOHHOrO OajaHca 3THX
peakuuii; peakuuii HOHHOro oOMeHa MYTEM COCTABJICHUS UX MOJHBIX M COKpAIIEHHBIX
VMOHHBIX YPABHEHHI; pEaKINil TIPOIN3a; pEaKLMi KOMILUIEKCOOOpa30BaHuUs

(Ha mpuMepe THIPOKCOKOMIUIEKCOB IIMHKA M alIOMUHUSA); CHOPMUPOBAHHOCTh YMEHUS

OOBSACHATh 3aKOHOMEPHOCTHU IPOTEKAHUSI XUMUYECKUX

pEeaKkIui ¢ y4ETOM MX DHEPTETUUECKUX XAPAKTEPUCTUK, XAPAKTEP U3MEHEHHS CKOPOCTHU
XMMHUYECKON peakluu B 3aBUCUMOCTH OT Pa3jMuYHBIX (PAKTOPOB, a TAKKE XapakKTep
CMEUIEHUSI XUMUYECKOT0 PABHOBECHS O] BIUSHUEM BHEIIHUX BO3JEHCTBUM (TPUHIUIT

Jle 1laTtenne); copMUPOBAHHOCTH YMEHHUS XapaKTEPU30BaTh XMUMHYECKUE PEAKIUH,

Jexanme
B OCHOBE IPOMBIIIUICHHOTO TOTYYCHHUSI CEPHOM KHUCJIOTHI, aMMHaKa, OOIIWe HayYHBIC
MPUHITUTIBI XUMUYECKUX MIPOU3BOJICTB; 1€J1€CO00Pa3HOCTh PUMEHEHUS
HEOPTaHWYCCKUX BEIIECTB B MPOMBIIIIICHHOCTH U B OBITY ¢ TOYKH 3PEHUS COOTHOIIICHHUS
PHUCK-TI0J1h3a; COPMUPOBAHHOCTH BIIAJICHUSI CUCTEMOW 3HAHUN O METOJaX HAy4YHOTO
MO3HAHUS SBJICHWA TPUPOABI — HAOMIOJAEHWe, W3MEpeHHue, MOJICIUPOBaHMUE,
OKCIIEPUMEHT (peajbHbIi W MBICIEHHBIN), HCIOJIb3YEMbIX B E€CTECTBEHHBIX HayKax,
YMEHUS TPUMEHSATH 3TH 3HAHUS TMPH IKCIIEPUMEHTAIHLHOM HCCIICIOBAHWU BEIIECTB H
JUIsl OOBSICHEHUS XUMUYECKHUX SIBJICHUM, UMEIOIIMX MECTO B MPHUPOJE, MPAKTUUECKOM
NEATETLHOCTH YEJIOBEKa U B TTIOBCEAHEBHOM JKU3HU;

c(OPMHPOBAHHOCTh YMEHHS BBISBISATH B3aWMOCBSI3b XUMHUYCCKHX 3HAHUU C
MOHATUSIMU U TIPEACTABJICHUSIMU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB IS Ooee
OCO3HaHHOTO TTOHUMAaHUS MAaTePUAIHLHOTO SIUHCTBA MUPA; CHOPMHPOBAHHOCTh YMEHUS
MPOBOJUTH PACYEThl: C HCIOJIB30BAHUEM TOHATUM «MaccoBas JIOJsl BEIIECTBA B
pacTBOpe» W «MOJISIpHAs KOHIEHTpAllMs»;, MacChl BeIleCTBA WM 00bEMaA rasza Mo
M3BECTHOMY KOJMYECTBY BEIIECTBA, MAacce WM OOBEMY OJTHOTO U3 yYaCTBYIOIIHMX B
peakuy BEIIECTB; TETUIOBOTO 3¢ ¢deKTa Peakiny; 3HAYECHUS BOJOPOTHOTO MOKA3aTEIIsI
PacTBOPOB KHUCJIOT U IIEJIOYEH C M3BECTHOM CTEMEHBIO JUCCOIMAINH; MAcChl (00bEMa,
KOJIMYECTBa BEIECTBA) MPOAYKTA PEAKIINH, €CJIU OJHO M3 WCXOJHBIX BEIIECTB JIaHO B
BHUJIC pacTBOpa C ONPEACIEHHON MACCOBOM JI0JIC PACTBOPEHHOTO BEIIECTBA WJIU JIAHO B
n30bITKE (MMEET MPUMECH); JOJIU BBIXOJIAa MPOAYKTA PEAKIUU; 0OBEMHBIX OTHOIIICHUN
ra3oB; c(hOPMUPOBAHHOCTh YMEHUI. CAMOCTOSATEIILHO TUIAHUPOBATH U TIPOBOIUTH
XUMUYCCKUN SKCIIEPUMEHT (TPOBEJeHNE pPEaKIMii MOHHOTO OOMEHA, IMOITBEP)KICHUE
KaueCTBEHHOTO COCTaBa HEOPTaHWYECKUX BEIIECTB, OMPEICICHHE CpPEIbl PacTBOPOB
BCIIIECTB C IOMOIIBI0 WHIWKATOPOB, M3yYEHWE BIIMSHHS PA3IMYHBIX (PAKTOpOB Ha
CKOPOCTh XHUMHUYECKOW pEeaKIuu, pelIeHHUE SKCIEPUMEHTAIBHBIX 3a7ad IO TeMaM
«Metamib»y u «Hemetaiibl») ¢ coOMOICHUEM MpaBU 0€30MacHOTO OOpalieHust ¢
BEIECTBAMH U JTAOOPATOPHBIM 000pyAOBaHUEM, (HOPMYITUPOBATH I€Ih UCCIEIOBAHMS,
npeocmaensames B pa3audHON (popMe pesyibTaThl SKCIEPUMEHTA, aHAIU3UPO8AmMb W
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OLICHMBATh HUX JOCTOBEPHOCTh; C(HOPMHUPOBAHHOCTH YMEHHUI. COONIOJaTh IpaBUIIa
MOJIb30BAHUS XUMUYECKOM

MOCYJI0M 1 J1abopaTOpHBIM 000PYI0BaHKUEM, OOpaIEHUS C BEIECTBAMU B COOTBETCTBUU
C MHCTPYKUHUSAMHM IO BBIIOJHEHHIO JAOOPATOPHBIX XUMUYECKUX OMBITOB, 3KOJOTUYECKU
1[€71eCO00pa3HOro MOBEACHUSI B ObITY M TPYAOBOW JIEATENBHOCTH B IIEJISX COXpPAaHEHUs
CBOETO 370pPOBbs, OKPYKAIOLIEH NPUPOJHOM CpENbl U JOCTHKEHUSA €€ YCTOWYMBOTO
pa3BUTHUS, 0CO3HABAMb ONACHOCTh TOKCHYECKOTO JCHCTBHS HA YKUBBIE OpPraHU3MBbI
ONPENCTEHHBIX HEOPraHWMYECKUX BEIIECTB, MOHMMAass cMbich mnokasarens [I/K;
c(hOpMUPOBAHHOCTh YMEHUI: OCYHIECTBISAThH II€JICHANPABICHHBIM MOUCK XUMHUYECKOU
uHbOpMaIlMU B Pa3IMYHBIX MCTOYHMKAX (HayuyHas M ydeOHO-HAaydHas JHUTEpaTypa,
cpenctBa maccoBoi mH(popmanuu, MHTEpHET U Apyrue), KpUTUUECKH aHAIU3UPOBATH
XUMHUYECKYI0 MH(]OpMaluio, rnepepadaTbiBaTh €€ W UCIOJIb30BaTh B COOTBETCTBUU C
MOCTABJICHHON y4ueOHOM 3a1aueil.
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TEMATHYECKOE
IINIAHUPOBAHUE

10 KJIACC

Haumenosaunue

No KomuuecTBo OCHOBHEIE BUJIBI JIEATEIILHOCTH
/ pa3liesioB U TeM [IporpammHoOe cozepkanue
/o

4acoB 00VYaroIMXCs
y4eOHOTO IIpeaMeTa yHaom

Pa3zpnes 1. Teopernueckne 0CHOBBI OPraHUYeCKOl XUMHHU
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1.1

[Ipenmer oprannueckon
XUMHUHU.

Teopus cTpoeHus
OpraHUYECKUX
coenquHeHnn A. M.
byrtneposa

[IpenmMer u 3HaYEHNE OPTAHUYECKOU
XUMHH, TIPEICTaBICHHE O MHOT000pa3uu
OpraHUYEeCKUX COCTUHEHUH.
DNEeKTPOHHOE CTPOCHUE aToMa yriepoja:
OCHOBHOE U BO30YKJICHHOE COCTOSIHHUS.
BaneHnTHble BO3MOXXHOCTH aToMa
yriepoaa. XuMHYECKas CBSI3b B
OpTraHUYECKUX COCTUHEHUAX. THUIIbI
ruopuaAn3aliKi aToMa yriiepo/a.
MexaHu3Mbl 00pa30BaHUs KOBAJICHTHOU
cBs13M (OOMEHHBIN U
JIOHOPHOAKIETITOPHBIN). THIIbI
NepeKPBhIBAaHUSI AaTOMHBIX OPOUTANICH: G- U
n-cBsi3u. OiMHapHas1, JBOWHASA U TpOWHAs
cBs13b. CIToCOOBI pa3phiBa CBS3EH B
MOJIEKYJIaX OPraHUYECKUX BEILECTB.
[TonsiTue 0 CBOOOIHOM pajuKaie,
HyKJIeoduie u daeKTpoduie.

Teopust CTpoeHUsE OPraHUYECKUX

PackpbiBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIIEIATH UX XapaKTEepPHbIC

HpI/ISHaKI/I) U IIPUMCHATH 3TH IIOHATHUA

IIPY OIHUCAHWUH COCTaBA U CTPOECHUS
BEIIECTB, I OObSICHEHUS
OTJIETBHBIX (DAKTOB U SIBJICHUIA.
PackpbIBaTh CMBICH MOJIOKEHUN
TEOPUU CTPOCHUSI OPTAHUUYECKUX
BemiectB A. M. bytiepoBa u
MPUMEHSITh UX I OOBSICHEHUS
3aBHCUMOCTU CBOWCTB BEIIECTB OT
cocTaBa U cTpoeHus. Mcnonb30BaTh
XUMUYECKYIO0 CUMBOJIUKY JIJIS
COCTABJICHHS MOJIEKYJISIPHBIX U
CTPYKTYPHBIX (pa3BEPHYTHIX,
COKpaIlEHHbIX, CKEJIETHBIX) (popMyIT
OpraHUYECKUX BEILIECTB.
Onpenensite BUIAbI XUMAYECKON
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coenunennd A.M. bytiiepoBa u ee
COBPEMEHHOE Pa3BUTHE — CTPYKTypHAast
TEOPHsI OPraHUYECKUX COETUHEHHM.
3HauYEeHHE TEOPUH CTPOECHUS
OpTraHUYECKUX COCTMHEHUMN.
MouteKkyisipHbIE H CTPYKTYpPHBIE
dbopmybl. CTpyKTypHBIE (HOPMYITBI
Pa3JIMYHBIX BUJIOB: Pa3BEpPHYTAas,
COKpalleHHas1, ckeneTHasd. M3omepusi.
Bunb! nzomepun: CTpyKTypHas,
MPOCTPAHCTBEHHAS. DJIEKTPOHHBIC

3¢ (exThl B MOJIEKyIaX OPraHuYECKUX
COCIVHEHNH.

NHyKTUBHBIN U ME30MEPHBINA 3D PEKTHI.
[IpencraBienue o kinaccupuxau
opranudeckux Bemiects. [Ionarue o
dbyHKIMOHATBHOM rpytime. ['omonorusi.
I'omonoruueckue psiapl. Homenknarypa
OPTaHUYECKUX COCIUHCHU
(cucteMarnueckas U TpPUBUAIbHBIE
Ha3BaHUs).

OcobenHoctu u KJaccuduxanus
OPraHUYECKUX pEaKIUi.
OKHCIUTETEHOBOCCTAHOBUTEIbHbIE
peakuuu B OpPraHUYEeCKON XHMHUHU.
JKCIepUMeEHTAIbHbIEC MeTOAbI

CBsI3U (OIMHAPHBIC, KPaTHBIE) B
OpraHUYECKUX COCTUHEHUSIX.
XapakTepu3oBaTh poJib U 3HAUCHHE
OpraHUYeCcKON XMMUU B PEIICHUU
po0JIeM 3KOJIOTHYECKON, MTUIIIEBOM
0€30MacHOCTH, B Pa3BUTHH
METUITNHBI, CO3IaHUHA HOBBIX
MaTepuaioB, B 00ECIICUYCHUH
PaIMOHAIBHOTO
MIPUPOOTIOIH30BAHHS,
MOATBEPKIATh €€ CBS3b C IPYTUMU
HayKaMHU.

Hcnonb30BaTh MOJIENTN OPraHUYECKUX
BEII[ECTB

JUTSL WULTIOCTPAITAN UX XUMHYECKOTO U
MPOCTPAHCTBEHHOTO CTPOCHUS.
HaGaronaTte 1 onuceiBaTh
JIEMOHCTPAIIMOHHBIE OTBITHI;
MIPOBOJIUTH U OMHCHIBATH
J1a00pATOPHBIE OTBITHI
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U3y4YeHUs
NpeBpaLIeHu:

BCIIECTB

H

HX
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O JlemoHcTparmu:

d O3HAKOMJIEHHE C 00pa3aMu
OpPraHWYECKUX BEIIECTB U MaTepUalaMH
Ha MX OCHOBE;

d OMBITHI IO IIPEBPALLICHUIO
OpPraHUYECKUX BEIIECTB MPU HArPEBaHUHU
(ru1aBieHue, 0OyTJIMBaHUE U TOPEHUE).

O JIaGopaTtopHbI€ OIBITHI:

d MOJEIUPOBAHUE MOJIEKYT
OpraHUYECKUX BEIIECTB

Hroro o paszneny

Paznen 2. YriieBoaopoabl
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2.1

[IpenenbHbIE
YIJIEBOJOPOABI —
aJIKaHbI, IIMKI0ATKAHBI

Ankanbl. ['oMonornyeckuil psii aIKaHOB,
obmras hopmysa, HOMEHKJIATypa
U30Mepusl. DIEKTPOHHOE U
IPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ
AJIKAHOB, Sp -THOPUIN3ALIMS ATOMHBIX
opOuTaNei yrieponaa, G-CBs3b.
Konghopmepwvi. Guzndeckue cBONCTBA
QJIKAHOB.

XUMHUUYECKHE CBOMCTBA AIKAHOB: PEAKIIUN
3aMEIlEeHHUs], U30MEPU3ALIHH,
JETUIPUPOBAHUS, IIUKIN3ALNUN, TUPOIIU3A,
KpeKkuHra, ropenus. Haxoxenue B
npupoze. CriocoObl MOTyYeHUs U
MPUMEHEHUE aJTKAHOB.

Brnanets nzygyaeMbIMU XUMHUECKUMHU
MOHSATHSIMHU.

BrisBnsiTE XapakTepHble MPU3HAKU
MOHSATHUM, YCTAHABJIMBATh UX
B3aMMOCBS3b, UCTIOJIb30BATh
COOTBETCTBYIOIIUE OHATUS TPHU
ONMCAaHHUH COCTABA, CTPOCHUS U
MPEBPAIICHUN OPraHUYECKUX
COCIMHECHUM.

Hcnonb30BaTh XUMHUECKYIO
CHUMBOJIUKY JIJI1 COCTABJICHUS
MOJIEKYISIPHBIX U CTPYKTYPHBIX
(pa3BEépHYTOM, COKpaIIEHHOM,
CKEJICTHOM) (pOpMYyIT YIII€BOAOPOIOB.

[Huxnoankauel. O61ias hopmyna,
HOMCHKJIATYpa U U30MEPHSI.
OcoOeHHOCTH CTPOCHUS U XUMHUUECKUX
CBOMCTB MaJIbIX (IIMKJIOMPOTIaH,
IIUKJIOO0YTaH) M OOBIYHBIX (IIUKJIOMIEHTAH,
IIUKJIOTeKCaH) IUKII0aakaHoB. CrocoOsbl
MOJIYYCHUS ¥ TIPUMECHCHHE ITMKJI0AJTKaHOB

VYcraHaBnuBaTh  NPUHAAIEKHOCTh
BELIECTB K ONpPEAEIEHHOMY KJlaccy

YIJIEBOIOPOAOB IO COCTaBy U

CTPOEHHMIO, Ha3bIBATh UX

M0 CHCTEMAaTHYeCKOH HOMEHKIIATYpeE;

IMPUBOAUTDb TPUBUAJILHBIC HA3BAHUS
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2.2

Henpenenvhbie
YTJIEBOAOPO/IBI:
aJIKCHBI, aJIKaJUCHBI,
AJIKUHBI

14

AJkeHbl. ['oMONOrnyecKkuil psii aJIKEHOB,
oOmast popmysia, HOMEHKIATypa.
DNEKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJIEKYJT AIIKEHOB, Sp°-
ruOpUIU3alMs ATOMHBIX OpOuTanei
yriepoja, 6- v n-cBsizu. CTpyKTypHasi U
reoMeTpudecKast (yuc-mpanc-) N30Mepusl.
Pu3nyecKre CBOMCTBA aJKEHOB.
XUMHUUYECKUE CBOWCTBA: PEAKIUU
MPUCOEANHEHUS], 3aMEILICHUS B O~
ITOJIO’KEHHE IPH IBOMHOU CBS3H,
MOJIMMEPU3ALIUU U OKUCIICHHUS.
IIpeocmasnenue o mexanuzme peaxyuu
NeKMPOPUILHO20 NPUCOEOUHEHUS.
[TpaBuno MapkoBHuKoBa. KauecTBeHHBIE
pPEaKINU Ha JBOWHYIO CBS3b.

CrocoObl OJTy4YeHHs U IPUMEHEHUE
AJIKEHOB.

Ankaauensl. Kimaccudukanus ankaaneHoB

(compshKkeHHBIE,

OTJICJIbHBIX MIPEACTABUTEIICH
YTJIE€BOJOPOIOB.

Onpenensatb BUJIbI XUMHYECKOU
CBS3U B MOJIEKYJIaX YIJIEBOJIOPOIOB
(xoBaJIeHTHAs! HENOJIIPHAs U
MOJISIpHAs, G- U T-CBSI3b).
[ToaTBepkaaTh Ha KOHKPETHBIX
MpUMeEpax XapakTep 3aBUCUMOCTH
PEaKIIMOHHOM CITOCOOHOCTH
YTIIEBOJAOPOIOB OT KPAaTHOCTU U TUTIA
KOBAJIGHTHOM CBSI3M (G- U TT- CBSI3HU),
B3aMMHOTO BJIUSTHUS aTOMOB M TPYIIIT
aTOMOB B MOJIEKYJaX; a TAKXKE OT
0COOCHHOCTEH peann3aiuu
Pa3TUYHBIX MEXAaHU3MOB MTPOTEKAHUS
peaKuuil.

XapakTepu3oBaTh COCTaB, CTPOCHHUE,
npUMeHeHue, GU3NIEeCKUe 1
XUMHYECKHUE CBOMCTBA, BaXKHCUIIINE
CHIOCOOBI MOJTYYEHHs! YTIIEBOAOPOIOB,
MPUHAICKAIINX K Pa3THIHbIM
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W30JIMPOBAHHBIE, KYMYIUPOBAHHBIE).
Oco00EHHOCTH AIIEKTPOHHOTO CTPOEHUS U
XUMHUUYECKUX CBOMCTB COMPSKEHHBIX
JUEHOB, 1,2- u 1,4-ipucoeHEHHUE.
[Tonumepu3zalust CONPsIKEHHBIX TUEHOB.
CriocoObl oJTydYeHUs U IPUMEHEHUE
aJKaUECHOB.

AJkuHbI. ['oMONIOTHYeCcKUil psii IKUHOB,
oOmast popmysa, HOMEHKIaTypa U
MU30MeEpPHS. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJ
QIKUHOB, SP-TUOPUAU3AIUS DIEKTPOHHBIX
opOuTaneit aroma yriaepoaa. dusnyeckue
CBOWCTBA AJIKWHOB.

XUMHUYECKHE CBOMCTBA: PEAKIINU
MPUCOEAUHEHUS], TUMEPU3ALINU U
TpUMepHU3aluu, OKUCIIeHHs. KucioTHbie
CBOMCTBA AJIKWUHOB, UMEIOIIUX KOHIEBYIO
TPOMHYIO CBsI3b. KaueCTBEHHBIE pEeaKIUn
Ha TPOMHYIO CBS3b.

CrniocoObl OJTy4eHHs U IPUMEHEHUE
AJIKUHOB

KJIACCaM.
BBISBIIATh T€HETHYECKYIO CBS3h
MEXY YTIE€BOAOPOJAAMH Pa3IMYHBIX
KJIACCOB U NOATBEPKAATh €€ HATUYUE
YpaBHEHUSIMUA COOTBETCTBYIOIINX
XUMHUYECKUX PEaKIil ¢
HCITOJIb30BAaHUEM CTPYKTYPHBIX
dhopMyI1 BEIIECTB.

XapakTepu3oBaTh HCTOYHUKHU
YTIIEBOJOPOJAHOTO ChIPhs (HEQTH,
MPUPOHBIN ra3, yroyb), CIOCOObI UX
nepepabOTKU U MPAKTUUECKOE
MPUMEHEHNE TIOTy4aeMbIX TIPU ATOM
HPOAYKTOB.

Hcnonb3oBaTh 001IEHAYYHbIE
METO/Ibl IO3HAHUS TIPH
CaMOCTOSITETFHOM TIJIAHUPOBAHUH,
MPOBEJICHUH U OTIMCAHUU
XUMHUYECKOT0 IKCIIEPUMEHTA
(JtabopaTopHbBIE ONIBITHI U
npaktudeckue pabotsl). CrieoBaTh
npaBuiam 0e30macHoi paboThI B
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2.3

Apomartnyeckue
YTJIEBOJIOPOIbI (apEHBI)

ApoMaTudecKue yriieBo1I0POIbl.
["oMosorudeckuii ps1 apeHoB, o01Ias
dbopmyIia, HOMEHKIIATypa U U30MEPHS.
DNEeKTPOHHOE U MPOCTPAHCTBEHHOE
CTPOCHHE MOJICKYJIbI O€H30J1a.

1a0opaTopuu P UCIOJIH30BAHUU
XUMHYECKOH MOCY/IbI U
00OpyI0OBaHUS, a TAKXKE TIPaBUIaAM
oOparieHus ¢ BEIecTBaMu B
COOTBETCTBUH C HHCTPYKIIUSIMHU

IIpasuno apomamuurnocmu, npumepwl
aApOMAaMuUyYecKux coeOUHeHull.
Pu3NUECKHE CBOMCTBA aPEHOB.
XUMHYECKHE CBOMCTBA O€H30JIa U €ro
TOMOJIOTOB: PEaKIIMM 3aMEIICHUST B
OCH30JIbHOM KOJIbIIE U YTJIEBOJIOPOTHOM
paaukale, peakiiuu IpUcoeAMHEHNS,
OKHCJICHHE TOMOJIOTOB OcH30Ma. Peakyuu
INeKMPOPUILHO20 3aMeujeHUsl.
[Ipencrapienre 00 OpUEHTUPYIOIIEM
NIEWCTBUH 3aMECTHUTENEH B O€H30JIbHOM
KOJIbII€ Ha MPUMEPE ATKUIBHBIX
paanKaioB, KapOOKCUIILHOM,
TUAPOKCUIIBHBIN, aMUHO- U HUTPOTPYTIII,
aTOMOB TaJIOT€HOB.

Oco0EHHOCTH XUMHUYECKHX CBOMCTB
ctupoJia. [Tomumepuzanus ctupoa.
CriocoObI IOSTydeHUs U IPUMEHEHUE
apoMaTUYECKUX YTJIEBOIOPOJIOB

BBIIIOJIHEHHS JTAOOPATOPHBIX OIBITOB
U IPAKTUYECKUX padOT IO
MOJIYYEHUIO U U3YUEHUIO
OpraHUYECKUX BEIIECTB.
[IpencraBiATs pe3yIbTaThl
AKCIIEpUMEHTA B (popMme 3anucu
YpaBHEHUHN COOTBETCTBYIOIIHNX
peakluii U nenaTh BBIBOJIbI HA UX
OCHOBE.

[IpoBOINUTH BHIYMCIECHUS IS
ONPENEIICHNUS] MOJIEKYJISIPHOM
(bopMyJibl OPraHuYeCcKOro BEIeCTBa
10 YPaBHEHUIO XUMHUYECKOW peakuu
Y 110 MAaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOSIINX B €r0 COCTaB,
1o Macce (00beMy) MPOIYKTOB
CrOpaHusl.

CamMoCTOSTENBHO MIAHUPOBATH U
OCYULIECTBJISTH CBOIO
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24

[IpuponHbIe HCTOYHUKHU
YTJIIEBOAOPOIOB U UX
nepepadoTka

[Tpuponnsrii ra3. [lomyTHble HEDTIHBIE
ra3el. HepTh 1 €€ mpoucxoxaeHue.
KameHHBIN yTOoJb U IPOAYKTHI €TO
nepepadoTKH.

Croco6b1 epepaboTKu HEDTH:
NIEPErOHKA, KPEKUHT (TEPMUYECKUH,
KaTaJIUTUYECKUi), puGOPMUHT, TUPOIIH3.
[IponykThl nepepaboTKu HEPTH,

ITIO3HABATEIIbHYIO JIESTENBHOCTD;
IIPUHUMATh aKTUBHOE Y4acTHE B
IpyNIOBOH Y4eOHOM eATeIbHOCTH

UX NMPUMEHEHHUE B MPOMBINUIEHHOCTU H
B OBITY.

I'eneTnyeckas CBS3b MCXKAY pa3sIMYHbIMUA
KJ1acCaMH yriji€Boaopo10B
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2.5

["anmoreHnpON3BOAHBIE
YTJEBOIOPOIOB

DJIEKTPOHHOE CTPOCHUE
rajoreHONPOU3BOAHBIX YIIIEBOIOPOIOB.
Peaknmu 3amenieHus rajoreHa Ha
TUIPOKCHII, HUTPOTPYIIITY, IMAHOTPYIIY,
amuHOrpymnmy. Jlencreue Ha
rajoreHIIPOU3BOHBIC BOJHOTO U
CIIUPTOBOTO PACTBOPA IIECJIOYH.
BzanMopeiicTBre qUTaIoreHaaIKaHOB C
MaraueM u uHkoM. Ilonsitue o
METAJUIOOPTaHUYECKUX COCTUHEHHUSIX.
Hcnonb30BaHKE raJIor€HNPOU3BOIHBIX B
OBITY, TEXHUKE M B CHHTE3E.
JKCIepUMEHTAJIbHbIE METOAbI
U3YYCHHS BelleCTB U UX NMpPeBPAlICHUM:

O JlemoHcTparuu:
O nemoHcTpanusi (U3UYECKUX CBOMCTB

YTJIEBOJIOPOIOB  (pacTBOpUMOCTh); [
KaueCTBEHHBIC PEaKIINU

YTJIEBOJIOPOJIOB Pa3IMYHBIX KJIACCOB
(oOecBeunBaHNEe OPOMHON MIIA MOTHOM
BOJIbI, pAaCTBOpA MepMaHTaHaTa KaJusl,
B3aMMO/JICHCTBHUE alleTHJICHA
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C aMMHUAYHBIM PACTBOPOM OKCHIIA
cepedpa);

d o0pa3Isl M1acTMacc, KayqdyKoB U
PE3UHEI;

d koJutekiuu «HedTe» u «YToIby;

d BUJIeopparMeHT «BynkaHu3amus
PE3UHBD».

O JIabopaTtopHbI€ OIBITHI:
d O3HaKOMJIEHHE C 00pa3laMu
I1acTMacc, KayuyykoB U pe3unsl; O

MO/ICJIMPOBAHUE MOJIEKYJ YIJIEBOJIOPOI0B
Y TaJOT€HOITPOU3BO/IHBIX;

O MOJIyYCHUE METAHA U U3YUYCHUE €TO
CBOJCTB;
O MOJIYYCHHUE AlCTUJIEHA U U3YYEHHUE

€r0 CBOWCTB.

* [IpakTryeckue paboTHI:
Ne 1. IlonydyeHue 3THIIEHA U U3YUYEHHUE ETO

CBOMWCTB.
* PacuéTHble 3a1a4M;

d OTpeJeIeHHE MOJIEKYJISIPHOM
(dbopMyIIbI OpPraHMYECKOTO BEIIECTBA IO
MacCOBBIM JIOJIIM aTOMOB 3JIEMEHTOB,
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BXOOAIIHUX B €T'0 COCTAaB,
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0 HaxoxJaeHNEe MOJIEKYIISIPHON (OPMYIIBI
OpPraHUYECKOTO COSAMHEHHUS 10 Macce
(o0BbeMy) IPOIYKTOB CrOpPaHUsl; PacUEThI
M0 YPaBHEHUIO XUMHUYECKOU PEaKIIuu

Hroro no paznemny

35

Paznen 3. Kuciopoacoaep:xamue OpranHn4yecKue coeTuHeHust

3.1

Crouptsl. @eHon

11

[IpenenbHBIC OTHOATOMHBIC CITUPTHI.
CtpoeHre MOJIEKyYI (Ha IpUMeEpe
MeTaHoJa 1 3TaHoja). ['omonoruueckuit
psin, oOiast popmyna, U3oMepusl,
HOMEHKJIaTypa U Ki1accuuKanus

cnupToB. PU3HUECKHAE CBOMCTBA CIIMPTOB.

BopoponHnas cBsi3b. XuMHYECKHE
CBOICTBA: pEaKIUU 3aMEIICHUS,
JeTUpaTaIuu, OKUCICHUSI,
B3aUMOJICHCTBUE C OPraHUYECKUMU U
HEOPTaHUYECKUMH KHUCIIOTaMHU.
KauecTBeHHas peakuus Ha OJTHOATOMHBIC
crupThl. DU3NOTOTUYECKOE AEHCTBUE
ATaHOJIa ¥ METaHOJIa Ha OPraHu3M
yesioBeka. CriocoObl MOTy4YeHUs U
MIPUMEHEHHUE OJTHOATOMHBIX CITUPTOB.
[Ipocteie 3¢upsl, HOMEHKIATypa U
nzoMepusi. OcoOeHHOCTH (PU3UYECKUX U
XUMHUYECKHUX CBOMCTB.

PackpeiBaTh cMbICIT H3y4aeMbIX
MOHATUH (BBIJIEIATH UX XapaKTEepPHbIC
NPU3HAKH) U IPUMEHSTh 3TU MTOHATHS
IIPY ONMCAaHUU COCTaBa U CTPOEHUS
BELLECTB, 111 OOBSICHEHUS OTJIEIbHBIX
¢dakToB u sBieHU. Mcronb3oBaTh
XUMUYECKYH0 CUMBOJIUKY JIJIS
COCTaBJICHUS] MOJIEKYJISIPHBIX U
CTPYKTYpPHBIX (pa3BEPHYTOMH,
COKpaiéHHon) hopmy
KHCJIOPOCOIEPKAILNX OPraHUYECKUX
BEILIECTB.

VYcraHaBnmBaTh MPUHAIICKHOCTD
KHCIIOPOJAOCOAEPKAINX
OpraHUYECKUX BEIIECTB

K ONPENEIICHHOMY KJIacCy MO COCTaBY
U CTPOCHMIO, Ha3bIBaThb HX 1o
CUCTEMATHUYECKON HOMEHKJIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
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MHOroaToMHbI€ CIIUPTHL: STUIEHTIIUKOIb
U rimuepuH. Gusndeckrue 1 XUMUYECKUE
CBOWCTBA: PEAKIMU 3aMEIICHUS,
B3aMMOJICHCTBUE C OPTaHUYECKUMHU U
HEOPraHWUYECKUMU KUCIOTaMH,
KAuECTBEHHAsI pEaKIUs Ha
MHOT'OaTOMHBIE CITUPTHI.
PU3MOIOTUYECKOE IEUCTBUE HA
opranusm uenoBeka. CriocoOsl
MOJIyYEHUS] U IPUMEHEHHE
MHOT'O2TOMHBIX CITUPTOB.

®enon. CTpOEHUE MOJIEKYIIBI, B3aUMHOE
BJIMSTHUE TUAPOKCOTPYIIIBI U OEH30JIbHOTO
anpa. Gusnveckue cBoicTBa (heHona.
Oco0EHHOCTH XMMUYECKUX CBOWCTB
¢denona. KauectBeHHbIE peakiiuu Ha
¢denon. Tokcnunocth PeHosa. CriocoObl
MOJTyYEHUs U IPUMEHEHHUE eHoa.
®denondopmanbaeruaHas cMoiia

OTACJBHBIX MIPEACTABUTEIICH
KHUCJIOPOJICOJIEPKAIIMNX COCTUHECHUM.
XapakTepuszoBaTh COCTaB, CTPOCHUE,
NpUMEHEHUe, PU3NIECKUE U
XAMUYECKUE CBOMCTBA, BAXKHEUIIINE
CIOCOOBI MOTYYEHUS TIPEeICTaBUTENICH
Pa3JIMYHBIX KJIACCOB
KHUCJIOPOACOIEPKAITUX COCTUHEHUN;
BBISABJISITh TEHETUYECKYIO CBA3b
MEK]ly HUMHU U MOATBEPKIAATh €€
HaJINYKE YPABHCHUSMU
COOTBETCTBYIOIINX XUMHUYECKUX
PEAKINI C UCTIOJIB30BAHUEM
CTPYKTYPHBIX (DOPMYJT BEIIECTB.
[TonTBepKaaTh Ha KOHKPETHBIX
MpUMEpax XapakTep 3aBUCUMOCTH
PEaKIIMOHHOM CITIOCOOHOCTH
KHCJIOPOACOIEPKAIIUX OPraHUIECKUX
BEIIECTB OT (PYHKIIMOHAJIBHBIX TPYIIII
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3.2

KapGonunpHbie
COCIMHEHUS:

aJbJICTU/Ibl U KETOHBI.
KapOGoHOBBIEC KHCIIOTHI.
Crnosxxnble 3¢upsl. Kupsbl

21

KapOoHusnbHbIe COEMHEHUS: albJACTU/IBI U
KETOHBI. DJIIEKTPOHHOE CTPOCHHUE
KapOOHMJIBHOW TPYIIIBI.

["'omomnorudeckue psiibl anbACTHIOB U
KETOHOB, o011as hopMmyna, U3OMEpUst U
HOMEHKJIaTypa. PU3NYecKue CBOWCTBa
aJbJACTUIOB U KETOHOB.

B COCTaBE€ UX MOJIEKYJ, B3AUMHOI'O
BIIMSIHUS aTOMOB U TPYIII aTOMOB B
MOJIEKYJIaX; a TAK)KE OT OCOOCHHOCTH
peanu3anuu pa3JInyHbIX MEXAHU3MOB
IIPOTEKAHMS PEAKLIUM.

OnuceIBaTh COCTaB, XUMHYECKOE
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XUMHYECKHE CBOWCTBA AalbIECTHAOB U
KCTOHOB  (pCaklUd  IMPUCOCTHHCHMS).
Ilpeocmasnenue o mexanusme peaxyuil
HYKe0UIbHO20 NpUCOeOUHEeHUs.
OKucleHHe albAeTruIOB, KaueCTBEHHBIE
CriocoOsbl
MOJIYYCHUS ¥ IPUMEHEHNE aJbJICTUIIOB U

peaxiuu aJIbJICTU/IOB.
KETOHOB.

OaHOOCHOBHBIE MpEEIbHBIE KAPOOHOBBIE
KUCTIO0ThI. OCOOEHHOCTH CTPOEHUS
MOJIEKYJT KapOOHOBBIX KUCIOT. 30oMepus
U HOMeHKJaTypa. dusnyeckue CBONUCTBA,
BOJIOPOJIHBIE CBSA3U. XUMHUYECKUE
CBOMCTBA: KHCJIOTHBIE CBOMCTBA, PEAKIIUS
ATEpUPUKAIINU, PEAKIIUU C yIaCTUEM
YTIIEBOJOPOAHOTO pajuKaa.

[ToHsiTHE O TPOM3BOIHBIX KAPOOHOBBIX
KHUCJIOT: CIIOKHBIE d3PUPBI, aHeuOpuobl,
2A/102eHAH2UOPUOBL, AMUOBL, HUMPUIIBL.
Oco0eHHOCTH CBOMCTB MypaBbUHOM
KHUCIIOTHI.

MHoroo0pa3ue KapOOHOBBIX KHCIIOT.
Oco0eHHOCTH CBOMCTB HEMPENETbHbIX U
apOMaTHYECKHX KapOOHOBBIX KUCJIOT,
JTUKApOOHOBBIX KUCJIOT,
TUIPOKCUKAPOOHOBBIX KHJIOT.

CTPOCHHUE U IPUMEHEHHE )KUPOB U
YIJIEBOJIOB, XapaKTEPU30BaTh UX
3HAYCHUE JIJIS1 )KU3HEACATEIbHOCTH
OpPTraHHU3MOB.

Oco3HaBaTh ONIaCHOCTh BO3EHCTBUS
Ha JKUBBIE OPTaHU3MBI OTPEACTICHHBIX
KHUCIIOPOJICOIEPKAIIUX OPTraHNIECKIX
BELIECTB U MOSICHATH Ha IPUMEpax
CHOCOOBI YMEHBIIEHUS U
IPEOTBPALICHUS UX BPEIHOTO
BO3/ICICTBUS Ha OpraHU3M YeJIOBEKa.
Hcnonb30BaTh 001IEHAYYHBIE METO/IbI
NO3HAHUS TPHU CAMOCTOATEILHOM
IUTAHUPOBAHWUHU, TIPOBEICHUH U
OTNMCAaHUU XUMUYECKOTO
sKcTIepuMeHTa (J1abopaTopHbIe
OMBITHI U MPAKTUYECKHE PAOOTHI).
CrnenoBaTh npaBuiiaMm 0€30M1acHOMN
paboThI B J1a0OPATOPUM TIPU
UCIIOJIb30BAaHNU XUMUYECKOU TOCY/TBI
1 000pyIOBaHUs, a TAK)KE MPaBUIaM
oOpallleHusI C BEIIeCTBAaMU B
COOTBETCTBUH C HHCTPYKLUAMU
BBITIOJTHEHUSI TAOOPATOPHBIX ONBITOB
U IPAKTUYECKUX padOT IO
MOJIyYEHHUIO U U3YUYEHUIO
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[IpeacraBuTenn BRICITUX KapOOHOBBIX
KHUCIIOT: CTEapUHOBAs, MaJIbMUTUHOBAS,
OJIEUHOBAS, JTUHOEBAS, TUHONEHOBAS
KUCIIOTHIL. CrIOCOOBI OJTYYEHUS U
PUMEHEHUE KapOOHOBBIX KUCIOT.
Cnoxusbie 3¢upsl. ['omonorudeckuii psia,
obutast popmyna, U3oMepus 1
HOMEHKJIATypa.

Kupsl: ctpoenue, puznyeckue u
XUMUYECKUE CBOMCTBA KUPOB: TUAPOIIU3 B
KHUCJION Y IIEITIOYHOM Cpeiax.
Oco0OEeHHOCTH CBOMCTB KUPOB,
COJZIEprKaIlUX OCTATKU HEMPEAEIbHbIX
YKUPHBIX KUCTOT. JKUpHI B IPpUPOJE.
MpbL14 Kak COJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX Motolee aenucTBue. [lousmue

O CUHmMemu4ecCKux Mornuux cpedcmeax
(CMC)

OpraHUYECKUX BEIIECTB.
IIpencraBiATs pe3ysIbTaThl
IKCIIEpUMEHTa B (hopMe 3arucu
YPaBHEHUI COOTBETCTBYIOIIUX
peaklMii U JenaTh BbIBOJIBI HA UX
OCHOBE.

[IpoBOINUTH BBIYMCIIECHHS IS
OIIPEJEIICHUS MOJIEKYJISIPHOU
(dhopMyJIbl OPraHUYECKOTO BEIIECTBA
M0 YPaBHEHUIO XUMHUYECKOU peaklnuu
Y 110 MAaCCOBBIM JIOJISIM aTOMOB
AJIIEMEHTOB, BXOASIINX B €r0 COCTaB,
a TaKXXe Ha OIpPEIEIICHUE JOJIN
BBIXO/Ia MPOJYKTa peakluu OT
TEOPETHYECKH BO3MOXKHOTO.
CaMOoCTOSATENBHO IIJIAHUPOBATH U
OCYUIECTBJISITH CBOIO
IIO3HABATEJIbHYIO JEATEIbHOCTD;
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3.3

YrneBoabl

OOmiast  XapakTepUCTHKA  YTJIEBOJOB.
Knaccuduxkanus yriaeBoaos (MOHO-, 11-
U TIOJTUCaXapuibl).

MoHocaxapuibl: TJII0K03a, (PyKTO3a,
pubo03a, rajgakTosa, 1e30KCupruoo3a.
du3nyYeCKre CBOMCTBA U HAXOXK/ICHUE B
npupone. Porocunres. Onmuyeckast
uzomepus. Konvuamo-yennas
maymomepus Ha npumepe MOJeKy bl

MIPUHUMATh AKTUBHOE Y4acTUE B
IPYIIIOBOM Y4EOHOM NEeSATEIbHOCTH
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enoKo3sl, npoekyuu Xeyopca, o- U
fanomepul 2ntoko3vl.

XUMHUYECKHE CBOMCTBA TIIIOKO3bI: C
Y4aCTUEM CIIUPTOBBIX U aTbIACTUIHOM
IpynIl, COUPTOBOE U MOJIOUHOKUCIIOE
OpOKEHUE TITIOKO3bI.

[IpuMeHEeHUE TIIIOKO3bI, €€ 3HAYEHUE B
KU3HEJEATEIbHOCTU OpraHu3Ma.
Jucaxapuasl: caxaposa, MaiabT03a U
JaKkTo3a. BoccranaBpnuBaromuye u
HEBOCCTAHABIIMBAIOIIME TUCAXAPUIBL.
I'mppomm3 caxapossl. Haxoxaenue B
MIPUPOJIC U IPUMEHEHUE.
[Tonucaxapuabl: Kpaxmai, IITMKOTEH U
uesutoa03a. CTpoeHne MakpoOMOJIEKY
KpaxMalia, IJIMKOT€Ha U LEJUTFOJI03bI.
du3nyecKkrue CBOMCTBA KpaxMalia u
LEJUTIOJIO3bl. XUMUYECKUE CBOMCTBA
KpaxMalia (TUApOJIn3, KaYeCTBEHHAs
peakius ¢ Hoaom). XUMUYECKUE
CBOMCTBA IEJUIIOJI03bI (TUIPOJIN3,
peakius nojayyeHue 3(pupon
uesnoo3sl). [lonarue

00 WCKYCCTBEHHBIX BOJIOKHax (BHCKO3a,

aleTaTHBIN HIENK).
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JKCcNepUMEHTAILHbIE METOAbI
U3Yy4YeHUs BelIeCTB U UX
NpeBpaLleHu:
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O JlemoHcTparmu:

— CBOMCTBA CITUPTOB: pACTBOPUMOCTH B
BOJI€, B3aUMOJICICTBUE ATAHOJA C
HaTPUEM, OKHCIICHHE STUIIOBOTO CITUPTA
JTUXPOMATOM Kajus (BO3MOKHO
WCIIOJIb30BaHNE BUACOMATEPUATIOB); —
KaueCTBEHHBIC PEAKIIUHU aJIbJIETUIOB:

C aMMHUAYHBIM PACTBOPOM OKCHIA
cepebpa u runpokcuaoM meau(ll); —
XMMHUYECKUE CBOMCTBA pacTBOpa

YKCYCHOM KUCJIOTHI.

O JIabopaTopHBIE OMBITHI:
— peakus TIUIEPUHA ¢ THAPOKCUIOM

meu(1l);

— OKHCJIEHUE 3TUJIOBOTO CIUPTA B
aJIbJICTU]] PACKAIICHHOW METHOMN
MIPOBOJIOKOM;

— B3aMMO/ICMCTBHE pacTBOpa
II0KO03bI ¢ ruapokcuoM Meau(Il);

— B3aMMOJICMCTBUE Kpaxmala C
VOJIOM.

* [IpakTrueckue paboThl:
Ne 2. Pemenue skcnepuMeHTaIbHbBIX
3as1a4 1o TeMe «CrnupThl U PeHoby; Ne
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3. Pemenue skcriepuMEHTAIBHBIX 3aa4
1o teMe «KapOoHOBbIE KHCIIOTBHI.
Crnoxubie 3Gupb».

* PacuéTtHble 3a1aun:
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— OTIpe/IeTICHUE MOJICKYISIPHON
(bopMyIIbl OPraHUYeCcKOTO BEIIECTBA T10
MacCOBBIM JIOJISIM aTOMOB JIEMEHTOB,
BXO/JISIINX B €r0 COCTaB; MO0 Macce
(00BEMY) IPOIYKTOB CrOpPaHUs; IO
KOJIMYECTBY BelllecTBa (Macce, 00beMy)
IPOAYKTOB PEAKITUH U/UITH UCXOTHBIX
BEIIICCTB;

- peLIEHNUE PACUETHBIX 3a7a4 Ha
OTIpe/IeNICHUE JI0JIM BbIXO/1a MPOAYKTA
pEaKIuu OT TEOPETHUECKHA BOZMOXKHOTO

Hroro no pazneny

41

Pa3znen 4. Azorcoaeprkaniue opraHuyecke coeIMHeHus1
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4.1

AMWHEL.
AMUHOKHUCIIOTHI. beliku

12

AMUHBI — OPraHUYECKUE MPOU3BOIHBIC
ammuaka. Kimaccuduxanysi aMuHOB:
anudaTUIeCKue U apoOMaTHUYECKHE;
MIEpBUYHBIE, BTOPUYHBIE U TPETUYHBIE.
Ctpoenue mMoJeky, oomias popmyia,
HM30MepHsi, HOMEHKJIaTypa U (pu3ndecKue
cBoMcTBa. XMMHUYECKOE CBOMCTBA
annupaTUIeCKUX aMUHOB: OCHOBHBIC
CBOMCTBA, AJIKUJIMPOBAHUE, PEAKIIUUA C
a30THUCTOM KHCIIOTOM.

Conu ankuaaMMOHUSL.

AHWIMH — TPEJICTaBUTEIhL AMHUHOB
apomatuueckoro psaga. CrpoeHue
aHWINHA. B3auMHOe BIMSHUE TPYIIIT

PackpbeIBaTh CMBICT H3ydaeMbIX
NOHATHH (BBIJICISATH UX XapaKTEPHBIC
IIPU3HAKK ) U IPUMEHSATH 3TH TIOHITHS
IIPH OTIMCAHUU COCTaBa U CTPOCHMSI
BCIIECTB, JJIT OOBSICHCHUS
OTJICTBHBIX (DAKTOB M SIBJICHUIA.
Hcrnonb30BaTh XUMHYECKYIO
CUMBOJIUKY JIJISl COCTABIICHUSI
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKpAIIEHHOI)
dbopmyIT a30TCOAePIKAITUX
OpraHMYecKux BerecTB. OnpenensaTh
IPUHA]IKHOCTH a30TOCOCPKAIINX
BEIICCTB
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aTOMOB B MOJIEKYJI€ aHUJIMHA.
Oco0eHHOCTH XUMUYECKUX CBOMCTB
anmiMHa. KauecTBeHHbIE peakiuyu Ha
AHUJIVH.

Crioco0OsI MosTyueHre U MpuMEHEHHUe
anupaTHYECKUX aMUHOB U aHWIMHA W3
HUTPOOEH30a.

Amunokuciotel.  HomeHknatypa w
uzomepus. OTAeNbHBIE MPEICTaBUTEIH
0-aMUHOKUCJIOT:  TAUIMH,  aJaHWH,
Qenunananut, cepud,  2nYMAMUHOBA
Kucroma, au3uH, yucmeur. Onmudeckast
uzomepusi amunoxuciom:  D- u L-
AMUHOKUCTOMBIL.

duznyeckrue CBOMCTBA aMUHOKHCIIOT.
XHUMHUYECKHE CBOMCTBA aMUHOKHCIIOT KaK
aM(OTEepHBIX OPraHUYECKUX COCTUHCHUH,
peakIus MOJIUKOH/ICHC AU, 00pa3oBaHue
MIEOTUIHOM CBSI3H.

buonornyeckoe 3HaueHUE aMUHOKHUCIIOT.
CUHTE3 NENTUIOB.

benku kak mpupogHbIE TOTUMEPHI.
ITepBryHas, BTOpUYHAS U TPETUYHAS
CTPYKTypa OeIKoB. XUMHUYECKHE
CBOMCTBA OEJIKOB: THIPOJIU3,

K OIPENEIEHHOMY KJIacCy IO COCTaBy
U CTPOECHUIO, HA3bIBATh UX 10
CHUCTEMAaTHYECKOW HOMEHKIIATYPE;
MPUBOJUTH TPUBHAIbHBIC HA3BAHUS
OTJEJIBHBIX ITPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
pUMEHEHUE, PU3HIECKHUE U
XUMHYECKHE CBOMCTBA, BAXKHCHUIITHE
CIOCOOBI MOTYYEHUS TUITUYHBIX
MPEACTaBUTENECH a30TCOACPKALTUX
COCIMHEHU.

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHEBIC CBOMCTBA OCJIKOB;
MOSICHATH HA TPUMEpax 3HaYCHUE
OEJIKOB JIJIsl OpraHNU3Ma YeJIOBeKa.
[IpoBOANTH BBIYUCIEHUS IS
ONPEAEITIEHUS] MOJIEKYJIIPHOU
(bopMyJTbl OPraHUYECKOTO BEIIEeCTBA
10 MacCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJISIIUX B €r0 COCTAB,
a TaK)Ke 10 YPaBHEHUSIM XUMHUUYECKUX
pEaKIUu.

Hcnonb3oBaTh 001IEHAYYHbIE
METO/Ibl HO3HAHUS TPU
CaMOCTOSITEIbHOM
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JIeHATypalns, KaueCTBCHHBIC PCakIud Ha
OeJKU.

IIJIaHUPOBAHWH, ITPOBCACHUHA U
OIMMCAaHMHN XUMHNYCCKOI'O
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Ionsamue 06 azomcooepacaujux
2emepoYUKIUYECKUX COeOUHEHUSIX.
Iupumuounosvie u nypurosvie
ocHnosanus. Hykneunoswvie xuciomol:
cocmas, cmpoenue u 6UoI02UYecKoe pob.
JKCIepUMeHTAIbHbIE METO/IbI
HU3YyUYEeHHUS BelIeCTB M UX NMpeBPAILeHHUIi:

O JlemoHcTparuu:
d pacTBOpeHHE OEIKOB B BOJIE;

d JieHaTypauus OeIKoB IpH

HarpCBaHUH, O IBCTHBIC PCAKIINHU OCJIKOB.

* [IpakTrueckue paboThI:

Ne 4. Pemenue skcnepuMeHTaIIbHBIX
3a/1a4 Mo TeMe «A30TcojiepKaniue
OpraHUYeCcKue CoeTUHEHUs»; Ne 5
Petienue sxcrepuMeHTaIbHBIX 3a71a4
o teme «Pacno3HaBanue
OPraHUYECKUX COCOUHEHUI.

* PacuéTHbIC 3a1aun:

d OIIpElIEIIEHHE MOJIEKYJISIPHOU
(bOopMyJIBI OPTaHUYECKOTO BEIIECTBA I10
MAaCCOBBIM JIOJSIM aTOMOB 3JICMCHTOB,
BXOISAIIMX B €ro COCTaB; II0 Macce
(o0BeMy) TIPOMYKTOB CrOpaHusi; IO
KOJIMYECTBY BelllecTBa (Macce,

AKCTIEpUMeEHTa (J1a0opaTopHbIC
OTIBITHI ¥ MPAKTUYECKUE PAOOTHI).
CaMOoCTOsITENBHO MJIAHUPOBATH U
OCYUIIECTBJISITH CBOIO
MO3HABATENBHYIO ACSITEILHOCTD;
MPUHUMATh aKTUBHOE y4acTHE B
IpynInoBOil y4eOHOU AeSTENbHOCTH
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00BbEMY) IPOAYKTOB PEAKIIMH W/WIH
UCXOJIHBIX BelecTB; O pemienue
pacu€THBIX 3a7jad Ha OIpeJIeIeHUe J10JIU
BBIX0/JIa MMPOYKTA PEAKIIUU OT
TEOPETUYECKH BO3MOXKHOTO

Hroro no pazneny 12

Paszneu S. BeicokoMoJ1eKyJISApHbIE COeIMHEHHUS
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5.1

BBICOKOMOHCKYHHPHLIG
COCIUHCHUA

OCHOBHBIE MTOHATHUSI XUMUU
BBICOKOMOJIEKYJISIPHBIX COCITMHEHUM:
MOHOMED, HOJIMMEP, CTPYKTYPHOE 3BEHO,
CTEIICHb MOJMMEPU3ALAN, CPEIHSA
MoJeKyIsipHas Macca. OCHOBHBIE METObI
CUHTE3a BBICOKOMOJIEKYIISPHBIX
COCIMHEHUN — NIOJIMMEPU3ALIMS U
noJIMKOHIeHcauusl. [lpedcmasnenue o
cmepeopeyApHOCU U
HAOMOJIEKYIAPHOU CIMPYKMYpe
NOIUMEPOB, 3A8UCUMOCMb CEOUCME
NOJUMEPOE OM UX MONEKYAAPHO20 U
HAOMOJEKYAAPHO20 CIPOEHUSL.
ITonmumepHbie Matepuansl. [lnactmaccer
(MOJUATUIIEH, TTOJIUITPOTUIIEH,
MTOJIMBUHUJIXJIOPUL, TIOJIUCTUPOJL,
MOJIMMETUIIMETaKPUJIAT, MOJTUKAPOOHATHI,
NOJIMATUIIEHTEpEePTANAT). Y TUIM3aUs U
nepepaboTKa IIacTUKa. DJIacTOMEPBI:
HaTypaJIbHBIMN,

Bragets nzydaeMbIMU XUMHYECKUMU
MOHSTUSIMU: PACKPBIBATH CMBICI
U3y4aeMbIX TOHATUI U PUMEHSITh
9T TIOHSTHS TIPU ONTUCAHUHU COCTaBa
Y CTPOEHUS BBICOKOMOJICKYJISIPHBIX
OpTraHUYECKUX BEIIECTB, IS
0OBSCHEHHSI OTACIBHBIX (PAKTOB U
SIBJICHUU.

Hcronp30BaTh XUMUYIECKYIO
CUMBOJIMKY JIJIsI COCTaBJICHUS
CTPYKTYPHBIX (hOpMYJI BEIIECTB
(MOHOMEPOB U MOJIUMEPOB) U
ypaBHEHUH peakIuii MoJuMepU3aluu
Y TIOJIMKOH/ICHCAIIUU.

OnuceiBaTh  COCTaB, CTPOCHHE,
OCHOBHBIC CBOMCTBA W MPUMEHEHUE
Kay4yKoB, Hanbosee
pactpocTpaHEHHBIX BHUIOB TLTACTMACC
Y BOJIOKOH.

Hcnonb3oBath oOLIEHAYYHbBIE
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CUHTETUYECKUE KaydyKH (OyTaaleHOBBINH,
XJIOPOTIPEHOBBIM, U30ITPEHOBBIN) U
CUJIMKOHBI. Pe3uHa.

Bonokna: HaTypanbHbIe (IIEPCTh, MIETK),
HCKYCCTBEHHbIE (BUCKO3a, AllETATHOE
BOJIOKHO), CHHTETUYECKHE BOJIOKHA
(KampoH U JaBCaH).

Ilonumepvr  cneyuanvHo2o  HA3HAYEHUS
(menon, Kesnap, 31eKmMponpooosauue
noaumepsl, buopasiazaemvle NOJIUMEpPbL).

JKCIePUMEHTAIbHbIC MeTOAbI
U3y4YCHUA BeLIECTB U 170.4
NpeBpalIeHU:

O JlemoHcTparuu:
O  o3makomyieHue ¢  oOpasuamu

MPUPOJIHBIX U UCKYCCTBEHHBIX BOJIOKOH,
MJ1acTMacc, Kay4yyKoB.

O Ipaktudeckue pabOThI:

Ne 8. Pemienue skCnepuMEHTANIBHBIX 33/1a4
no teMe «Pacno3HaBanue miacTMacc u
BOJIOKOH»

METOJIbI TO3HAHUS TIPU
CaMOCTOSTEIIEHOM TUTAHHUPOBAHUU,
NIPOBEICHUH U OTIMCAHUHU
XUMHYECKOTO DKCIIEPUMEHTA
(J1abopaTOpHBIC OTBITHI U
MPaKTHYECKUE PAOOTHI)

Hroro no pazneny 6
OBUIEE KOJIMYECTBO 102
YACOB IIO ITPOT'PAMME
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11 KJIACC
Haumenosaunue

No KomuuecTBo OCHOBHBIE BUJBI IEATEIILHOCTH
pa3liesioB U TeEM [IporpammHoOe cosiepxanue

/1 4acoB 00yJaroIIXCs

y4eOHOTro mpeaMeTa

Paznen 1. Teopernueckne 0CHOBbI XUMUM
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1.1

CrpoeHnue aroma.
[Teprnoanyeckuii 3aK0H
u [lepuoanueckas
CUCTEMA XUMHUYECKHUX
sanementoB J[.U.
Menngeneena

Atom. CocTaB aTOMHBIX SIAEP.
XuUMH4YECKHM  3yeMeHT. M30Tomnsl
Kopnyckynapuo-eonnoeoti  oyanusm,
0BOUCMBEHHASL NPUPOOA dDJIeKMPOHA.
CtpoeHue BJIEKTPOHHBIX 000J0UYEK
aTOMOB, KAHMOBblE YUCIA.
DHepreTHUecKue YpOBHH W TIOTypPOBHH.
Atomubie opOutamu. Kiaccudukanms
XUMHUYECKUX DdJIeMeHToB (s-, p-, d-,
fonemenTsl). Pacnpezaenenue 3J1eKTpOHOB
M0 AaTOMHBIM  OpPOUTANAM;  HPUHYUN
MUuHUMyma ouepeuu, npunyun Illaynu,
npasuio Xynoa.
KOH(UTypaluu aToMoB 3jemMeHTOB [ — [V

DNEeKTPOHHbIE

MIEPUOJIOB B OCHOBHOM M BO30YXICHHOM
COCTOSIHUH, AJIEKTPOHHBIE KOHPUTYypaluu
HOHOB.

Ilonamue 06 snepeuu uoHu3aYUU, IHEPeUU
CpPOOCmMBa K 3JIeKMPOH).

DIIEKTPOOTPULIATEIIBHOCTb.
ITepuonnueckuii 3axkoH u lleprnoanueckas

PackpeIBaTh CMBICIT H3y4aeMbIX
MOHATHH (BBIIEIATH UX XapaKTEPHBIC
MIPU3HAKH) U IPUMEHSTh 3TH MTOHATHS
IIPU OTIMCAHUU COCTaBa M CTPOCHUS
BEIIECTB, /I OOBSICHEHHS
OT/ICJIbHBIX (DAKTOB U SIBJICHUM.
PackpbIBaTh CMBICI IEPUOTUYECKOTO
3akoHa [[. 1. MenaeneeBa u
JIEMOHCTPUPOBATH €r0
CHUCTEMaTU3HUPYIOIIYIO,
0OBSICHUTETILHYIO U
MPOTHOCTUYECKYIO (DYHKITUU.
XapakTepu30oBaTh AIEKTPOHHOE
CTPOEHHUE aTOMOB (B OCHOBHOM U
BO30YXJIEHHOM COCTOSIHUM) U NOHOB
XUMHYECKHUX AJIEMEHTOB 1 — 4
MIEPUOOB M UX BaJICHTHBIC
BO3MOXKHOCTH, UCTIOJIb3YS TIOHSTUS S-
, P-, d-DIIEKTPOHHBIE OPOUTAIIH,
sHepreTudeckue ypoBHU. OOBSICHATH
3aKOHOMEPHOCTH
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CHUCTCEMA XUMHUNYCCKHX 3JICMCHTOB

JI.1. MenneneeBa. CBs3b
ITeproan4eckoro 3aKoHa u
[TeproAMYECKOM CUCTEMBI XUMUYECKUX
AJIIEMEHTOB C COBPEMEHHOU TEOpUEn
CTPOCHHSI aTOMOB. 3aKOHOMEPHOCTHU
W3MEHEHMS CBOMCTB XMMHYECKUX
AJIEMEHTOB U 00pa3yeMbIX HMHU IIPOCTHIX U
CJI0’KHBIX BEIIECTB I10 TPyINaM U
MepUoJIaM. 3HAYEHUE MEPUOANYECKOTO
3akoHa [[.1. MeHnaeneena.
JKCIepUMEHTAJbHbIE METOAbI
U3yUYeHHUS BelleCcTB M UX NMpeBPallleHUii:

O JlemoHcTparuu:
O Bunbl Tabmui «llepuoandeckas cucrteMa
XUMHUYECKHUX DJIEMEHTOB

J.1. MenpaeneeBay

M3MEHEHHUS CBOMCTB XUMHYECKUX
AJIEMEHTOB U UX COCIMHEHUH IO
nepuoJiaM 1 rpymnmnam
ITepronnueckoil CUCTEMBI

. . MenpaeneeBa
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1.2

Crpoenue BemiecTsa.
MHoroo0pasue BeniecTs

11

XuMudecKkast CBA3b. Buabl XumMmmueckon
CBSI3HM: KOBaJICHTHAs, HOHHAs,
MeTajimueckas. MexaHu3Mbl
oOpa3oBaHUs KOBAJICHTHOW CBSI3U:
O0OMEHHBIN U JOHOPHO-aKIIENTOPHBIH.
OHeprus u nnuHa cBsizu. [lonsapHOCTS,
HaMpaBJICHHOCTh U HACHIIIIAEMOCTh
KOBAJICHTHOM CBsI3U. KpaTHbIE CBA3U.
BopopoaHas cBsi3b. MeXMOJIEKyIsIpHbIE
B3aNMOJICHCTBHS.

PackpbIBaTh CMBICIT H3y4aeMbIX
MIOHATUM (BBIICTATh UX XapaKTePHbIC
MPU3HAKK) U IPUMEHSITh 3TU MOHATHUS
MIPU OMUCAHUU COCTaBa U CTPOCHHUS
BEIIECTB, JIJIS OOBSICHCHUS
OTIICTILHBIX (DAKTOB W SIBIICHHM.
OrnpenensaTh BUIAbI XUMAUYECKOW CBS3U
(KOBaJICHTHOM, HOHHOM,
METaJUIMYECKON, BOAOPOIHOM) B
COCJIMHCHUSX, THUII

67



®enepanpHas padouas mporpamma | Xumus. 10-11 kiaccel (yrinyOnEHHBIN ypoBEHb)

BasleHTHOCTB ¥ BaJIEHTHBIE BO3MOKHOCTH
aToMOB. [ ubpuousayus amomHulx
opbumazreii. CBsi3b 3JI€KTPOHHOU
CTPYKTYPBI MOJIEKYJ C X
r€OMETPUUYECKUM CTPOCHHEM (Ha
npuMepe COeAUHEHUN STIEMEHTOB
BTOPOTO IIEPHOA).

IIpencraBneHne 0 KOMIUIEKCHBIX
coequHeHnx. CocTaB KOMILJIEKCHOTO
MOHA: KOMIUIEKCOOOpa30BaTelb,
nmurasael. KoopamHaMoOHHOE YKCIIo.
HoMenknaTypa KOMITIEKCHBIX
COeIMHEHUN. 3HAUYEHNE KOMIUIEKCHBIX
coequuenuu. [lonstue o
KOOPJAMHAIMOHHOM XMMUHU. BemecTra
MOJIEKYJISIPHOTO Y HEMOJIEKYJIIPHOTO
cTpoeHusl. TUIBI KPUCTATUTMYECKUX
pENIeTOK (CTPYKTYp) U CBOMCTBA
BEILIECTB.

[ToHATHE O TUCTIEPCHBIX CUCTEMAX.
Hctunabie pactBopsl. [Ipencrasinenue o
KOJUTOMHBIX pacTBopax. CrocoOs
BBIpAKEHUS KOHIIEHTPAIlUU PACTBOPOB:
MaccoBasi J10Jisl BEIIECTBA B pacTBOPE,
MOJIsIpHasi KOHIeHTpalusi. HacelieHHble
Y HEHACBHIIIIEHHBIE PACTBOPHI,

KPUCTAJUTNYECKOU pEMETKHU

KOHKPETHOT'O BEIECTBA.
OOBACHATD MEXaHU3M 00Pa30BAHUS
KOBAJICHTHOU CBs3U (0OMEHHBIN U
JIOHOPHO-AKIETITOPHBIN ).
Onpenensatb BAJIEGHTHOCTh U CTETICHb
OKHUCJIEHUS] XUMHYECKUX 3JIEMEHTOB
B COCAMHEHUSX Pa3JIMYHOIO COCTaBa.
OOBACHATH 3aBUCUMOCTh CBOWCTB
BEILECTB OT BUJAa XUMHUYECKOU CBSI3U
Y TUIIA KPUCTAJUIMYECKON PEIIETKH.
[IpoBOINTH BEIYMCIIEHHS C
UCIIOJIb30BAaHUEM MTOHATHUS
«MaccoBas J10J15 BEUIECTBA B
pacTBOpe»
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pactBopuMOCTh. Kpucramioruaparsl.
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Knaccuduxanus u HOMEHKJIaTypa
HEOPTaHUYECKHUX BEIIECCTB.

3KCHepHMeHTaJIbeIe METOAbI
N3YYCHUHA BEIIECCTB N UX npeBpameHuﬁ:

O JlemoHcTpauu:
0 Moaenu KpUCTaUTMYECKUX PEIIETOK.
O PacuéTtHble 3aga4u:

0 ¢ ucrojib30BaHMEM MOHATHI «MaccoBast
A0JIs1 PaCTBOPCHHOI'O BCIICCTBA»,
«MOJIIPHAAd KOHLOCHTAIUA»
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1.3

XUMHYECKHUE PEAKIIUN

19

Knaccudukanus XuMHUECKUX peakuid B
HEOPTaHUYECKOU U OPTaHUYECKON XUMUHU.
3aKOH COXPAHEHUS MacChl BEILIECTB;
3aKOH COXPAaHEHUS U MTPEBPAILLICHUS
DHEPIUHU TP XUMHUYECKUX PEAKLIHSIX.
TennoBsie 3¢ (HEKTH XUMUYECKUX
pEaKIUU.

Tepmoxummyeckue ypaBHeHUsA. CKOPOCTh
XUMUYECKOW peaKLnH, €€ 3aBUCUMOCTb OT
pa3InuHBIX (AaKTOPOB.

['oMOreHHbIE U TETEPOTeHHBIE PEAKIUN.
Kartanu3s n katanu3aropsl.

OOpaTumble U HEOOpaTUMBIE pEaKIUU.
Xumnueckoe pasHoBecue. KoHcraHTa
XUMHUYECKOTO paBHOBecHs. DakTopsl,
BIIMAIOLIME HA IOJIO0KEHUE XUMUUYECKOTO
PABHOBECHS: TEMIIEPATYpa, JABICHHE

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHSATUH (BBIIETSATH UX XapaKTepPHBIC
MIPU3HAKHN ) U IPUMEHSATH 3TH TTOHATHS
[P ONKMCAaHUU COCTaBa U CTPOEHUS
BEILECTB, I 0ObSICHEHUS
OTIICTILHBIX (DAKTOB W SIBIICHHM.
KnaccuduimpoBatbs XuMuyeckue
pPEaKIIMU 10 PA3TUYHBIM IPU3HAKAM
(4MCIly ¥ COCTaBY pearupyromnmx
BEII[ECTB, TEIIIOBOMY 3P (HEKTY
PEAKINH, U3MEHEHUIO CTEIICHEN
OKHCJIEHUS 3JIEMEHTOB, 00paTUMOCTH,
Y4aCTHUIO KaTajau3aTropa u T.11.);
CaMOCTOSTENIbHO BBIOUPATH
OCHOBAHMSI 1 KPUTEPUU JIJIS
KJ1IacCU(UKAIIUA XUMUUECKUX

71



®enepanpHas padouas mporpamma | Xumus. 10-11 kiaccel (yrinyOnEHHBIN ypoBEHb)

Y KOHLCHTPAlMX BEIECTB, YYACTBYIOIIUX
B peakuud. [Ipunuun Jle [larense.

DNEeKTPOIUTHYECKAs JUCCOALIHSL.
CuinbHBIE U CITa0BIE AJICKTPOJIUTHI.
Crenenb nquccounauuu. Monnoe
npouzeeoderue 600vl. Cpesia BOJTHBIX
PacTBOPOB: KUCIIOTHAsI, HEUTpAJIbHAS,
nienouHas. Bogopoansiit nokasarens (pH)
pactBopa. [ maponus conen.

Peakuuu noHHOTO OOMEHa.

OKHCIINTEIFHO-BOCCTAHOBUTEILHBIC
PCaKIm. CreneHb OKUCICHUS.

OKHUCIIUTEND u BOCCTAHOBUTEID.
ITpoueccnr OKUCJICHUS 151
BOCCTAHOBJICHUS. Baxueiiue

OKHCIIUTEIN U BOCCTaHOBUTENIU. MeToJ
AJIEKTPOHHOTO OamaHca. DIEKTPOJIU3
pacTBOPOB M paciylaBOB  BEULIECTB.
JKCHepUMEeHTAIbHbIE MeTOAbI
U3y4eHust BelleCTB u 170.¢

npespamenuii: 0 Jlemoncrparmu:

0 pasznokeHune mepoKcuaa BOAOpOIa B
MPUCYTCTBUH KaTaIH3aTOPA.

O JIabopaTOpHBIE OIBITHI:

0 mpoBeaeHNEe peakiuii HOHHOTO 0OMEHa;

peaKuuil.

OOBACHATH 3aKOHOMEPHOCTH
MPOTEKaHUS XUMUYECKUX PEAKIH ¢
YYETOM UX DHEPIETUYECKUX
XapaKTEPUCTHK, XapaKTep U3MEHEHUS
CKOPOCTH XMMHUYECKON peakuu B
3aBUCUMOCTH OT Pa3IHYHbIX
(aKTOpOB, a TAKXKE XapaKTep
CMEUIEHUS! XUMUYECKOT0 paBHOBECHS
M0J1 BIIMSIHUEM BHEIIHUX
BO3nericTBUM (mpuHumn Jle
[TaTennbe).

PackppiBaTh CyniHOCTS:
OKHUCJIUTEIbHO-BOCCTAHOBUTEIBHBIX
pEeakLnii MOCPEICTBOM COCTABICHUS
9JIEKTPOHHOTO OajlaHCa 3TUX peaKLui;
peakunii HOHHOTO OOMEHA MyTeM
COCTABJICHMSI X MOJIHBIX U
COKpAILEHHBIX HOHHBIX YPABHEHUM;
peaKUni TUAPOIIN3a, PEAKLINN
KOMILJIEKCOOOpa30BaHMs

(Ha mpuMepe THIPOKCOKOMIUIEKCOB
MHKa 1 amoMunust). [IpoBoauts u
OMKCHIBATH XUMUYECKUM
AKCIIEPUMEHT: ONPEIEIEHUE CPEIbI
BOJHBIX PACTBOPOB BEUIECTB;
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MPOBEICHUE
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O onpenenenue cpesibl pacTBOPOB
BELIECTB C MOMOIIbIO0 YHUBEPCATBHOIO
UHAUKATOpA.

* [IpakTuyeckue paboOTHI:

Ne 1. BausiHue pa3znuuHbiX (pakToOpoB Ha
CKOpPOCTh XMUMHYECKOW peakunu; Ne 2.
BnusHue pasnuuHbIX (akTOpoB  Ha
MOJIO)KEHNE XUMHYECKOTO PaBHOBECHS;
Ne 3. Xumuueckue peakuuu B pacTBopax
3JIEKTPOJIUTOB.

* Pacuérnsle 3a1auu:

d pacuéThl MacChl BEILIECTBA WJIU
o0beMa ra3zoB 10 U3BECTHOMY
KOJIMYECTBY BEILECTBA, MAcCE WU
00BEMY OJTHOTO U3 YYaCTBYIOIIUX B
pEaKIuy BEIIECTB;

ad BBIYMCIICHUE MACCOBOM JOJIU U
MOJISIPHOM KOHIIEHTpAILIMK BEIIECTBA B
pacTBOpE;

d BBIYHCJIEHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTA

pEeaKIuu, ECIU OJTHO U3 BELIECTB IAHO
B BUJIE PACTBOPA C ONPEAECITCHHON

peakuuii HOHHOTO OOMEHA; U3yUEHHE
BJIMSIHUS PA3TUYHBIX (PAKTOPOB Ha
CKOPOCTb PEaKLUi U MOJOKEHHE
XUMHYECKOTO PABHOBECHSI.

CrnenoBaTh IpaBUiIaM MOJIb30BAHMS
XUMHAYECKOUN MOCY0N U
71a00paTOPHBIM 000PYAOBaHUEM.
[IpeacraBisTh pe3yabTaThl
XUMUYECKOTO IKCIIEPUMEHTA B
(opMe 3anucu ypaBHEHHM
COOTBETCTBYIOIIMX PEAKIUA U
JIeaTh BBIBOJIbI HA UX OCHOBE.
IIpoBONUTH BBIYUCIIEHUS: C
UCII0JIb30BAHUEM MTOHATHUS «MacCOBast
JI0JIS BEILIECTBA B PACTBOPE», a TAKKE
10 YPaBHEHUSM XUMHUYECKUX
pEeaKLuii, B TOM YHCIIE
TEPMOXUMUYECKUE PACUETHI
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MacCOBOM JI0JIE paCTBOPEHHOTO
BEIIECTBA

Hroro o pazneny

39
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Pa3znen 2. Heopranuyeckasi xummsi
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2.1

HemeTtamisl

31

[TonoxeHne HEMETaIOB

B [lepuoauueckoii cucteMe XUMHUYECKUX
anemenToB .M. MennaeneeBa u
OCOOEHHOCTH CTPOCHHS UX aTOMOB.
du3nyecKrue CBONCTBA HEMETAJIIOB.
AJOTpOIHsI HEMETAIUIOB (Ha IpUMEpPE
KHCJIOpOoa, cephl, hochopa u yriaepoa).
Bonopon. [Tonyuenue, puszndeckue u
XUMHYECKUE CBOMCTBA (pEAKIIMHU C
MeTa/lIaM{ U HEMEeTaJlJIaMH,
BOCCTAHOBJICHHE OKCHJIOB U COJICH).
I'mppunel. TonMBHBIE 3JIEMEHTHI.
I'anmorensl. Haxoxienue B npupose,
CIIOCOOBI MOTy4YeHUs: (PU3UIECKUE U
XUMHUYECKUE CBOMCTBA.
I"anorenoBogopoabl. Baxueitmme
KHUCJIOPOJCOIEpKAITUE COCAUHEHUS
rasioreHoB. JlabopaTopHsbie u
IIPOMBIIIIJICHHBIC CIIOCOOBI MTOJTyICHUS
rajioreHoB. [I[puMeHeHre rajoreHoB 1 ux
COEJIMHEHUMN.

Kucnopon, o30H. JlaGoparopHsie u
MIPOMBITIUICHHBIE CITIOCOOBI MOTYUYEHUS
Kkucyopoaa. Guznyeckne 1 XuMUIECKUE
CBOMCTBA KUCJIOPOJa U 030HA; UX
npuMeHeHne. OKCUJIbI U IEPOKCHU/IBI.

PackpeiBaTh cMbICIT H3y4aeMbIX
MOHSATUM (BBICTSATH UX XapaKTEPHbIE
MPU3HAKK) U IPUMEHSATH 3TU TTOHATHUS
IIPU OMUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, I OObSICHEHUS
OT/ICJIbHBIX (DAKTOB U SIBJICHUM.
OOBCHATH 00IIIME 3aKOHOMEPHOCTH B
M3MEHEHUM CBOMCTB HEMETAJJIOB U UX
COEAMHEHNN C YYETOM CTPOCHUS UX
aTOMOB U TMOJIOKEHUS B
[Iepnoanueckoii cucreme
XUMHYECKHX diemeHToB [[. W.
Menpaeneena.

XapakTepu3oBaTh (OMKUCHIBATH)
001111Me XUMHYECKHUE CBOMCTBA
HEMETAJUIOB, UX Ba)KHEUIIINX
COCAMHEHUMN, TOATBEPKIAs ITO
ONMCaHNE MPUMEPAMHU YPaBHEHUI
COOTBETCTBYIOIIMX XUMHUYECKUX
peaKuui.

CocTaBisATh ypaBHEHUS
OKHCIIUTEIbHO-BOCCTAHOBUTEIBHBIX
peaKIuii U peakirii HOHHOTO 0OMeHa
U PacKpbIBaTh UX CYUIHOCTb C
MTOMOIIIBIO JIEKTPOHHOIO OajlaHca U
VOHHBIX YPaBHCHUM.
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Cepa. HaxoxaeHue B mpupojie, CiocoObI
NOJIy4eHUs], PU3HMUECKUE U XUMUYECKHE
cBoiictBa. CepoBOIOPOI, CYIb(OUIBIL.
Oxcunst cepbi(IV) u (VI). Cepaucras u
CEpHasi KUCJIOTHI M X COJIU.
Oco0eHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[Ipumenenue cepsbl U €€ COeTMHEHUM.
A3zot. Haxoxenue B mpupoze, crnocoObl
MOJTYICHUS, PU3HICCKUE M XUMHUIECKHEC
CBOMCTBA. AMMMaK, HUTPUIbI. OKCHIbI
azoTa. A30THCTasi M @30THAsI KUCTIOTHI U
ux coiau. OCOOEHHOCTH CBOMCTB a30THOM
KUCIOThL. [IpuMenenue azora u ero
COCIMHEHUN. A30THBIE YI00pEHUS.
®docdop. Haxoxnaenue B nmpupose,
CIIOCOOBI MOTy4YeHUs, (U3UIECKUE U
XUMUYecKkue cBorctBa. Pochuasl u
dbochun. Oxcunnl hocdopa,
oprodochopHas KHCIIOTa U €€ COJIH.
Memadgpocghopras u nupoghocghopnas
Kuciomol, pocopucmas u
gocghoprosamucmas kuciomol.
[Ipumenenue dhocdopa u ero
coenuHeHuii. @ocopHbie y100peHusl.
Yraepoa. Haxoxaenue B mpupoe,
CIIOCOOBI TOTy4YeHUs, (HPU3UIECKUE U

XapaxkTepu3oBaTh BIUSIHUE
HEMETAJUIOB U UX COCAMHEHUN Ha
KUBbIC OPTAHU3MBI; OITUCHIBATH
MPUMEHEHUE B PA3INYHBIX 00IaCTAX
MPaKTUYECKOH AESITEIIbHOCTU
YEJI0BEKA.

[TonrBepx’aaTh CyIIECTBOBAHUE
T€HETUYECKOU CBSI3U MEXKTY
HEOPTraHWYECKUMH BEIIECTBAMU C
ITOMOUIBIO YPAaBHEHUIN
COOTBETCTBYIOIINX XUMUYECKUX
peaKuuil.

[IpoBoauTh peakuuu,
MOATBEPKAAOIINE KAaU€CTBEHHBIN
COCTaB BELIECTB; PACIO3HABATH
OTBITHBIM ITYTEM AHUOHBI,
MPUCYTCTBYIOIIKE B BOJHBIX
pacTBOpax.

HaGaronaTte 1 onuceiBaTh
JEMOHCTPALIMOHHBIN 3KCIIEPUMEHT;
CaMOCTOSATENbHO MIAaHUPOBATh,
IIPOBOJUTH U ONMMUCHIBATH XUMHUYECKHI
HKCIIEPUMEHT (J1ab0opaTOpPHBIE OTBITHI
U IIPaKTUYECKUE paboThl);
MIPEACTABIIATH PE3YJIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTA
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XUMHYeCKHe cBorcTBa. OKCHIBI
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yriepoaa(Il) u (IV), yronbHast KUcioTa U
ee conu. [Ipumenenue yriepoja u ero
COEMHECHUM.

Kpemunit. Haxoxnenue B npupoje,
CIOCOOBI MOMy4YeHus1, (PU3NIECKUE U
XUMHYecKkue ceorctBa. Okcua
kpemuusi(1V), kpemHueBas Kuciora,
cuinukarthel [I[puMeHeHne KpeMHUs U €ro
coeaquHeHui. CTEKI0, €ro MoJy4YeHue,
BUJIBI CTEKOJL.

JKCIepUMEHTAIbHbIE METOAbI
U3yUYeHHUS BelleCcTB M UX NMpeBPallleHuii:

O JlemoHcTparuu:
d
d

MarHus B kuciopoje. O JlaboparopHsie

00pa3Iibl HEMETAJIIOB;

ropenue cepsol, hochopa, xenesa,

onbIThl: [ kKauecTBEeHHBIC pCaKIUA Ha
HEOPraHWYECKNE UOHBI M KATHOH
BOJIOPO/Ia;

O

O Ipaktuueckue pabOThI:

Ne 4. Pemenue skcnepuMeEHTaIbHBIX
3aja4 1mo TeMe «I'amorenbny; Ne 5.
Pemenune skcriepuMeHTaIbHBIX 33/1a4 110

MOJIyYeHHE U COOMpaHNE ra3oB.

B (hopme 3amnucu ypaBHEHU N
COOTBETCTBYIOIINUX PEAKITUN U J€TIaTh
BBIBO/IbI HA UX OCHOBE.

CrnenoBaTh NpaBUJIaM MOJIb30BAHUS
XUMHYECKOW MOCYIOU 1
J1a00paTOPHBIM 000PYTOBAaHUEM.
[IpoBOIUTH BEIYUCIICHHS TIO
YpaBHEHUSIM XUMUYECKUX PEAKITUH.

CaMOCTOATENBHO IIJIAHUPOBATH U
OCYLIECTBJIIATH CBOIO
II03HABATEIIbHYIO IEATEIIbHOCTD;
IIPUHAMATh AKTUBHOE y4acTUE B
rpynnoBoil ydeOHOU AesITENbHOCTH
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teme «Cepa u ee COeTMHEHUS.
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No 6. Perienue skCiepuMEHTANIbHBIX 33/1a4
1o TeMe «A30T u pocdop u ux
COCITUHCHHUS.

O PacuétHble 3a1auu:

O BBIYMCIIEHUE MACChI BEIIECTBA WJIH
o0beMa razoB 110 U3BECTHOMY
KOJIMYECTBY BEILIECTBA, MacCe UJIH
00BbEMY OJTHOTO U3 YYaCTBYIOIIUX B
pEaKIuy BEIIECTB;

a BBIUHCIICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTOB
pEaKIUK, €CIN OJTHO U3 BEIIECCTB UMEET
MIPUMECH;

O BBIYHCIICHHE MacChl (00BeEMa,
KOJINYECTBA BEUIECTBA) MPOAYKTA
peaKIuu, €CiIu OJTHO U3 BEUIECTB IaHO B
BHUJIE PAaCTBOpPA C OIPEICICHHON
MAacCCOBOM JIOJIEH paCTBOPEHHOTO
BEIIECTBA;

O BBIUHCIICHUE BBIXOJ1A MPOYKTA
PEAKIIUU OT TEOPETUYECKU BO3MOKHOTO
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2.2

MeTtamisl

23

[Tonoxxenne metanos B [lepuoauueckoit
CHUCTEME XMMHUYECKHUX DJIIEMEHTOB.
OcoOeHHOCTH CTPOCHUS JICKTPOHHBIX
000J104€K aTOMOB METAJJIOB.
Pacnpocmpanenue xumuueckux
971eEMEeHMOB-MeMAanios 8 3eMHOU KOpe.

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIIETATH UX XapaKTePHBIC
MIPU3HAKHN ) U IPUMEHSATH 3TH TTOHATHS
IIPY OITMCAHUH COCTaBa U CTPOCHUS
HEOPTaHUYECKUX BEIICCTB, IS
00BSICHEHHUS OTIEIbHBIX (PAKTOB
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OO1ue pusnyeckue cBOWCTBa METAIJIOB.
[IpuMeHeHre MeTauioB B OBITY, IPUPOAE
1 TexHuKe. CIiiaBbl METAJLIIOB.
DNEKTPOXUMHUYECKUN sl HAPSHKEHUIM
MeTaiioB. O6mue crnocoObl NOTyYEHUs
METaJUIOB: TUAPOMETAJLULYPIHUs,
IIAPOMETAIULYPIHs, NIEKTPOMETAIUTYPIrHl.
[TonsiTue o koppo3uu MeTauioB. CrocoObl
3aILUTBI OT KOPPO3UHU.

OO6m1as xapakTepucTuka MeTaioB [A-
rpymisbl [lepruognyeckor CUCTEMBI
XMMHAYECKHUX IEMEHTOB. HaTpuit n
KaJIM: MotydeHue, Gu3nuecKue u
XUMHUUYECKHE CBOMCTBA, TPUMEHEHHUE
MPOCTBIX BEIIECTB U UX COCTMHEHUMN.
OO6mast xapaktepucTrka MmetamuioB IIA-
rpynsl [leprognyeckon cucTeMsl
XUMHYECKUX JIEMEHTOB. Maruuii u
KaJIbLIUI: TTOTy4YeHue, PU3nIecKue u
XUMHUUYECKUE CBOWCTBA, IPUMEHEHHE
MPOCTHIX BEIIECTB U UX COCTMHEHUH.
JKecTKoCThL BOJBI U CITOCOOBI €€
YCTpaHEHHUS.

ATIOMHUHMI: TIoNTyueHue, GU3nIecKue u
XUMUYECKUE CBOMCTBA, MPUMEHEHHE

U SIBJICHUU.

OOBACHATH 001TME 3aKOHOMEPHOCTH
B M3MCHCHHUH CBOMCTB JICMECHTOB —
METAJIJIOB ¥ UX COCAMHEHUN ¢ YIETOM
CTPOCHHS UX aTOMOB M TIOJIOXKEHHUS B
[lepnonuueckon cucreme
XUMHUYECKHX AaemenToB J[. H.
Memnpeneena.

XapakTepusoBaTh (OMUCHIBATH)
o0I1e XMMHYECKHUE CBOMCTBA
METaJJIOB, MX BaXKHEUIIIHX
COEMHEHUH, MMOJITBEPKIAS 3TO
OIKMCAHWE TPUMEPAMU YPABHECHUI
COOTBETCTBYIOIIUX XUMHUUYECKHUX
peaKkiuii; MPUMEHEHUE METAJUIIOB B
Pa3JIMUHBIX 00JACTAX MPAKTUUYECKON
JIeSITEIbHOCTH YEJIOBEKA, a TAKKE
HCTIOJIb30BAHUE WX JUISI CO3/IaHUS
COBPEMEHHBIX MATEPHUATIOB U
TeXHOJOTHH. ONMUCHIBATh CIIOCOOBI
3alIATHl METAJJIOB OT KOPPO3HH.
PackpsIBaTh CyLIHOCTH
OKHUCJIUTEITbHO-BOCCTAHOBUTEIILHBIX
peaKIuii MOCPEICTBOM COCTABIICHUS
AJIEKTPOHHOTO 0ajaHca dTUX
pEaKIMu.
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MIPOCTOTO BEIIECTBA U €r0 COSAMHEHUH.
AmdoTepHbIe CBONCTBA OKCHIA U
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TUAPOKCUA ATFOMUHHS,
I'UIPOKCOKOMIUIEKCHI allfoMuHusA. OO1mas
XapaKTEePUCTUKA METAIIOB TOOOYHBIX
noarpyni (b-rpymnm) Ilepuoanyeckoi
CUCTEMBbI XUMHUUYECKHUX IJIEMEHTOB.
PU3NYECKNE U XUMUYECKHUE CBOMCTBA
XpoMa U ero coequHeHur. OKCUIbI U
ruapokcusl xpoma(ll), (1) u (VI).
XpoMatbl U JUXPOMATHI, UX
OKHUCIIUTEIbHBIE CBOMCTBA. [lomyueHue u
MIPUMEHEHHUE XpoMa.

DU3NYECKNE U XUMUYECKHE CBOMCTBA
Maprasiia u ero coequHeHuii. OCHOBHbIE
coenunenus mapranua (I1), (IV), (VI) n
(VID).

OKHUCJIMTEIbHBIE CBOMCTBA.

[Iepmanranar Kamnus, ero

duznyeckrue 1 XMMHUUECKHE CBOMCTBA
JKeJieza M ero coequHeHni. OKCHUIbI,
ruApokcunl v conu xeneza(ll) u (111).
[TonyueHre U IPUMEHEHHE KeJie3a U €ro
CILIABOB.

Mens: nonydenue, puzndeckue u
XUMUYECKUE CBOMCTBA, IPUMEHEHHE
MPOCTOI0 BEIIECTBA U €T0 COCTUHEHUM.
[Muuk: mosydyenue, GpU3NYECKue 1

IIpoBOoauTH peakiuuy,
MOATBEPKAAIOIINE XapaKTEPHbIE
CBOWCTBA U3y4a€MbIX BEIIECTB,
pacno3HaBaTh ONBITHBIM ITyTEM HOHBI
METaJUIOB, IPUCYTCTBYIOIINUE B
BOJHBIX pacTBopax. [IpoBoauts u
OMUCHIBATh XUMHUUYECKUI
HKCIIEPUMEHT (J1a0OpaTOPHBIE OIBITHI
U TIpaKTUYECKUe paboTh);
MPEACTABISATH PE3YIIbTATHI
XUMHUYECKOTO IKCIIEPUMEHTA B
(dbopme 3anucu ypaBHEHH
COOTBETCTBYIOIIUX PEAKIUHI U J€IaTh
BBIBO/IbI HA UX OCHOBE.

CrnenoBaTh NpaBUJIaM MOJb30BAHUS
XAMHUYECKOU TOCYJI0U U
1ab0paTOpHBIM 000PYAOBAHUEM.
[IpoBOINUTH BHIYMCIIEHHS T10
YPaBHEHUSM XUMUYECKUX PEAKIIHMN.
CaMOCTOSTENBHO IIJIAHUPOBATH U
OCYUIECTBJISITH CBOIO
MO3HABATEINIbHYIO JEATEIbHOCTD;
MPUHUMATh AKTUBHOE Y4acTHE B
IpynInoBoOil y4eOHOU AesTETbHOCTH
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XUMHUYCCKHUEC CBOﬁCTBa, IMPUMCHCHUC
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IIPOCTOT0 BEIIECTBA U €r0 COCAMHEHUIA.
Am@oTepHbIe CBONCTBA OKCHIA U
I'MJIPOKCH/Ia IUHKA, THPOKCOKOMIUIEKCHI
LUHKA.

JKCIePUMEHTAIbHbIE METObI
U3y4eHMs BelleCTB U UX NMpeBpaLleHuil:

O JlemoHcTparuu:

0 xomrexmus «MeTamibl ¥ cIiaBeDy; [
B3aUMOJICHCTBUE IIEJTOYHBIX "
IEJTIOYHO3EMEIBbHBIX METAJVIOB C BOJIOM
(BO3MOXKHO HCIIOJIb30BAHUE

BHUJICOMATEPUAJIOB).
d JlabopaTopHbie OTIBITHI: d
B3aMMOJICIICTBHE IIEJIOYHBIX U

IICJIOYHO3EMETBHBIX METAJJIOB C BOJIOU
(BO3MOYKHO HCITOJIb30BaHUE

BUJICOMATEPHUAIIOB);

O B3aUMOJICHCTBUE THIPOKCUIOB
QTFOMHUHUS Y [IUHKA C PacTBOpaMu
KHCJIOT U IISJIOUCH;

O Ka4yeCTBEHHBIC PEAKIIMH Ha

kathoHbl MeTaiyioB. O [pakTuueckue
pabOTHI:
Ne 7. Pemenue skcnepuMEHTaAIbHBIX
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3a7a4 110 TeMe «MeTajlibl IIIaBHBIX
MOATPYIID»;
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No 8. Pemienue skciepuMEHTANIbHBIX 33/1a4
1o TeMe «MeTaJuIbl IT000YHBIX
MOATPYIID».

O PacuértHble 3amaun:

d BBIYHCJIEHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
pEaKInH, €CIIM OJTHO M3 BEIIECTB JaHO B
BHJIC PACTBOPA C OTPE/ICICHHOM
MAaCCOBOU JIOJIEW PACTBOPEHHOTO
BEII[ECTBA, UM UMEET MPUMECH;

a BBIUHCIICHHE MacChl (00beMa,
KOJIMYECTBA BEUIECTBA) MPOAYKTa
pEeaKInK, €M OJTHO M3 BEIIECTB JaHO B
BHJIC PAaCTBOPA C OMPE/ICTICHHOM
MAaCCOBOM JIOJIEW PACTBOPEHHOIO
BEIIIECTBA;

d BBIUHCIJICHUE BBIXOJIa MPOIYKTa
PEAKLIHUU OT TEOPETUYECKH BOZMOKHOTO

Hroro no pazugeny

54

Pa3znea 3. Xumud v :Ku3Hb
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3.1

MeTtoanl HO3HAHUS
B XUMUU. XUMUSI U
JKU3Hb

Pounb xumun B 06ecrieyeHuN YCTOMYUBOTO
pa3Butua yenoBeuectsa. [loHsaTHE O
HAy4YHBIX METOJAX IMO3HAHUS U
METO/I0JIOTUN HAyYHOT'O UCCIIETOBAHHUS.
Hay4Hble npUHIUIIBI OPraHU3aUuu
XUMHUYECKOTO IIPOU3BOJICTBA.
[IpombllIeHHBIE CITOCOOBI MOTYYEHUS

PackppIBaTh poiib XUMUU B PEIICHUH
YHEPreTUYECKUX, CHIPhEBBIX U
HKOJIOTMYECKUX MPOoOIeM
YeJI0BEYECTBA, OMUCHIBATH OCHOBHBIC
HAIpaBJICHUS] PA3BUTHI XUMHUYECKON
HAYK{ ¥ TEXHOJIOTHH.

[TpumensTH npaBuiia 6€301acHOTO
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BaKHEUIIIUX BEIIECTB (Ha IpUMEpe
MIPOU3BOJICTBA aMMHUAKa, CEPHOU
KHUCIIOTBI, MeTaHo1a). [IpoMblIieHHbIE
CIIOCOOBI MOTYYEHUS METAIOB U
CIUUIaBOB. XMMHUYECKOE 3arpsiI3HCHHE
OKpY’KarolIel Cpeibl U €ro MOCJICICTBUS.
Ilpobrema nepepabomku omxo008 u
no6ouHblx npodykmos. Poib xuMuu B
o0ecIeueHnr YHEPTreTUIECKON
6e3onacHocTu. [Ipunyunst «3eneHotl
XUMUUY.
XumMus U 3I0pOBbE  YEIIOBEKA.
JlekapcTBennble cpenctBa. [IpaBuna
HCIIOJIb30BaHUS JIEKapCTBEHHBIX
npenaparoB. Poiib XUMuM B pa3BUTUU
METUITUHBI.

Xumus nuid. OCHOBHBIE KOMITOHEHTHI
numy. [Tumessie no6aBku. Pons xumuu B
oOecIieueHUH! IMUIIEBOI OE€30MaCHOCTH.
Kocmetnueckne u mapdromepHbie
cpencrta. beiroBas xumus. [Ipasuia
0€3011acCHOTr0 MCIO0JIb30BAHUS MPenapaToB
OBITOBOI XMMUHU B TIOBCETHEBHON KU3HH.
XUMHS B CTPOUTEINILCTBE. BaxkHenme
CTpOUTEIbHBIC MaTepUaibl (IIEMEHT,
oeToH). [Ipon3BOACTBO CTPOUTEIIBHBIX

oOparreHus C BEIecTBaMH,
HCITOJIb3yEMBIMH B TIOBCETHEBHOU
’KU3HU; a TAK)Ke MpaBuia
0€30MacHOro MOBEJICHUS B LIEISAX
cOepeKeHus 310pOBbs U
OKPYXKaroUEr MPUPOTHON CPEbI;
MMOHUMATh OMMACHOCTb BO3/ICUCTBUS Ha
’KUBBIC OPTaHU3MBbI OTNPEICTICHHBIX
BEILECTB, cMbIcH nToka3zatens I1JIK,
MOSICHATH HA MTPUMEPAX CIOCOOBI
YMEHBIICHUS U TIPEIOTBPAIICHUS UX
BPEIHOIO BO3/ICUCTBUA.
AHanM3UpoOBaTh U KPUTUUECKU
OIICHWBATh WH(OPMAITHIO, CBSI3aHHYIO
C XUMHYECKHMHU TIPOIECCaMHU U UX
BIIUSIHUEM Ha COCTOSIHHE
OKPY’KarOIIEU CPEIBI.

Hcnonb30Bath MoTydeHHBIC 3HAHUS U
npeCcTaBiIeHus 0 cepax
NeSTeTbHOCTH, CBSI3aHHBIX C HAYKOW U
COBPEMEHHBIMH TEXHOJIOTHSIMH, Kak
OCHOBY JIJIsI OpUEHTALIMK B BBIOOpE
cBoeit Oyaymieit mpodeccruoHanbHON
JeaTesIbHOCTH. VIcnosib30BaTh
CUCTEMHBIC XUMUYECKHUE 3HAHUS IS
OOBSCHEHUS U TPOTHOZUPOBAHUS
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MaTEepUaoB.

SIBJICHUM,
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XUMHS B CEJILCKOM XO35MCTBE.
Opranuyeckre 1 MUHEpaJIbHbIE
yaoOpeHus.

Heoprannueckue matepuansl
(KOHCTPYKIIMOHHBIE MAaTepHUAJIbI, KPACKH,
CTEKJIO, KepaMHKa). Marepuanbl s
3NEKTpOHUKHU. HaHOTEXHOIOTMH

UMEIOIINX €CTECTBEHHOHAYYHYO
IPUPOAY, TPOTHO3UPOBATH,
aHAJIM3UPOBATh U OLICHUBATh C
MO3ULAN KOJOTHYECKOU
0€30MacCHOCTH MOCIEACTBHUS OBITOBOM
U TIPOM3BOJICTBEHHOM JESATEIHHOCTU
YeJIOBEKa, CBA3aHHOU C
nepepaboTKOM BEILIECTB;
WCIIOJIB30BAaTh TIOJTyYCHHBIC 3HAHUS
JUTSI IPUHATUSI TPAMOTHBIX pEIICHUN
po0JIeM B CUTYalMsIX, CBSI3aHHBIX C
XAMUEH.

[IpunuMath ydyactue B 00CYKIECHUU
npo0JieM XUMHUYECKON U
JKOJIOTMYECKOM HAIPABICHHOCTH,
BBICKa3bIBaTh COOCTBEHHYIO MTO3UIIHIO
1o npoOJjeMe U npejjaraTh
BO3MOXHBIE ITyTH €€ peleHus

Hroro no pazneny 9
OBIIEE KOJIMYECTBO 102
YACOB I10 ITPOTPAMME
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