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OenepanbHas pabodas mporpaMma IO y4eOHOMY MpeaMeTry  «XUMUs
(yrnyOnénHbeiii ypoBeHb) (mpeameTHas 00yiacTh «EcTecTBEHHO-HAy4HBIE MPEAMETHI)
(manee COOTBETCTBEHHO — MporpamMma MO XUMHUHU, XHUMUS) BKIIOYAET MOSCHUTEIBHYIO
3aMUCKY, COJIep)KaHUE OOYy4YeHHUs], IJIAHUPYEMbI€ pPe3yJIbTaThl OCBOCHHS TMPOTPAMMEBI
10 XMMHH, TEMAaTUUECKOE TUIAHUPOBAHUE.

HOACHUTEJIBHAA 3AITUCKA

[IporpamMma 1Mo XMMHUK Ha yYpOBHE CpeIHEro olIiiero odpazoBaHusi pa3paboTaHa
Ha ocHoBe denepanbHoro 3akoHa ot 29.12.2012 Ne 273-®3 «O0 obpazoBaHuU
B Poccuiickoit ®enepanun», TpeOOBaHHMI K pe3yJdbTaTaM OCBOCHHs (eaepabHOM
oOpa3zoBaTeibHOM  mporpamMmbl  cpeaHero  oomiero  o6pazoanusa(POIl  COO),
npencraBieHHbix B denepanbHOM TrocylnapcTBEHHOM 00Opa30BaTEIbHOM CTaHAApTe
COO, ¢ yuérom Konnenmuu npenomaBaHus ydyeOHOTO TmpeaMeTa «XUMHUS»
B oOpa3oBaTenbHbIX opranuzanusax Poccuiickoit denepaiuu, peaanu3yonux OCHOBHBIC
oOpa3oBaTeibHbIE MPOrPaMMBbl, U OCHOBHBIX MOJOXKeHU «CTpareruu pa3BUTHUS
BocnuTanusi B Poccuiickoit ®enepanuu Ha nepuon ao 2025 roxa» (PacmopsixeHue
[TpaBurennsctBa PD ot 29.05. 2015 Ne 996 - p.).

XuMHUS Ha YpOBHE YIiyOJNEHHOTO M3YyYEHHs 3aHUMAET BaXKHOE MECTO B CHCTEME
€CTEeCTBEHHO-HayyHOro obpaszoBanus ydamuxcs 10—11 kmaccoB. U3yuenue npeamera,
peanuzyeMoe B ycIOBUAX AUGdepeHIInPOBAHHOTO, MPOPUIBHOTO 00yUYEHUs, TPU3BAHO
oOecrieuuTh 00I1€00pa30BATENHHYI0O U OOIIEKYJIBTYPHYIO MOJATOTOBKY BBIITYCKHUKOB
IIKOJIbI, HEOOXOAUMYIO JUIsl afanTallid X K OBICTPO MEHSIOIIMMCS YCJIOBHSM >KU3HU
B COIIMYME, a TAKXKe JUIsl IPOAOIKEHHUSI 00YUEHUS B OpraHU3alMsIX MPopheCcCUuOHAIBHOTO
0o0pa30oBaHus, B KOTOPBIX XUMUS ABJISETCS OJHOW U3 IPUOPUTETHBIX TUCIIUILINH.

B nporpamme 1o XMMUHM Ha3Ha4Y€HHUE TpeaAMeTa «XHUMHs» MOJIy4aeT MOAPOOHYIO
UHTEPIIPETAIMI0 B COOTBETCTBUM C OCHOBomosararomumu nonoxenuamu ®I'OC COO
0 B3aMMOOOYCJIOBIIEHHOCTH II€JIEH, COlep)KaHus, pe3ysIbTaTOB 00y4eHUs U TpeOOBaHUM
K YPOBHIO MOJATOTOBKH BBITYCKHUKOB. CBHIETEIILCTBOM TOMY SIBIISIFOTCS CJIEYIOILINE
BBITIOJTHSIEMBIE TTPOTPAMMOM 110 XUMHUH () YHKIIAU:

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

— OpraHu3alMOHHO-IUIAHUPYIOMIasi, KOTOpas MPeayCMaTpUBAET OIpeeIeHUE:
MIPUHITUIIOB CTPYKTYPUPOBAHUS U TIOCTEAOBATEILHOCTH H3YUCHHs YIEOHOTO MaTepHaia,
KOJIMYECTBEHHBIX M KAUYECTBEHHBIX €T0 XapaKTEPUCTHUK; MOJIXO0JI0B K (HOPMHPOBAHUIO
COJIepKaTeIbHOM OCHOBBI KOHTPOJISI U OLICHKH 0Opa3oBaTENbHBIX JOCTHXKEHUU
oOy4aromuxcs B paMKax UTOrOBOW aTTecTalMd B (pOpME €IMHOI0 IOCyIapCTBEHHOI'O
AK3aMEHa MO0 XUMHUHU.
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[Tporpamma aiis yriay0iaEHHOTO H3yUYCHUS XUMUU

— yCTaHaBJIMBAaeT WHBAPHUAHTHOE TMPEAMETHOE COJACpKaHUEe, O00s3aTeIbHOE
JUTSI M3YYEHUS B paMKaxX OTACIBHBIX MpoduieH, mpeaycMaTpuBacT paclpeeiCHHe |
CTPYKTYPHPOBAaHHUE €r0 MO KJaccaM, OCHOBHBIM COJICP)KATEIIBHBIM JIMHUSM/pa3ieiiaM
Kypca;

— nMaéT TpUMEPHOE pachpeaesieHne y4eOHOTO BpPEMEHH, PEKOMEHIYyeMOTo
JUTSI U3yYEHUS OTACIIBHBIX TEM;

— TpejyIaraeT MPUMEPHYIO IMOCISA0BATeIbHOCTh HM3YUCHUS y4eOHOTo Marepuaia
C YYETOM JIOTUKH ITOCTPOCHHUS Kypca, BHYTPHIIPEAMETHBIX U MEKIIPEIMETHBIX CBS3CH;

— NaéT METOJMYCCKYI0 HMHTEPIpPETAIMIO IeJIeH M 3a7a4 H3YYCHHS IpeaIMeTa
Ha YIUIYOJIEHHOM YpOBHE C yY4€TOM COBPEMEHHBIX NMPUOPUTETOB B CHUCTEME CPEIHETO
o0mero oOpa3oBaHMs, COJEPKATEILHON XapaKTEPUCTUKH TUIAHHUPYEMBIX PE3YJIbTaTOB
OCBOCHHSI OCHOBHOW 0OOpa30BaTEIbHOW MPOrpaMMbl CPEIHEr0 O0OIero oOpa3oBaHUs
(IMYHOCTHBIX, METAMPEIMETHBIX, MPEJAMETHBIX), a TaKKe C y4éTOM OCHOBHBIX BHJIOB
y4eOHO-TI03HABATCIBHBIX JACHCTBUH O0OOYyYaromerocs I0 OCBOCHHIO COJACpPIKaHUS
npeaMera.

[To BceM Ha3BaHHBIM TIO3UIMSAM B IMporpaMMe IO XUMHUHU TPEIyCMOTpEHa
IPEEeMCTBEHHOCTh C OOyYeHHEM XHMHH Ha ypOBHE OCHOBHOTO 0OIIEero oOpa3oBaHMsI.
3a mpejeniaMu yCTaHOBJIEHHOM MPOrpaMMoOl Mo XUMHUH 00s13aTeIbHOM (MHBapUAHTHOM)
COCTaBIIAIONICH coJiepkaHUsi y4eOHOro mnpeaMera «XuUMHUsS» OCTAETCS BO3MOKHOCTH
BbIOOpa €ro BapUaTUBHOW  COCTABISIIONICH, KOTOpas JIOJDKHA — ONPENeNsiThCs
B COOTBETCTBUHU C HaINpaBJICHUEM KOHKPETHOTO MPO(uiis 00yUueHusl.

B cootBercTBMM ¢  KoOHUeNTyalbHbIMH  mnojioxkeHusmu  DPI'OC  COO
O Ha3HAYECHUU TPEeIMETOB 0a30BOro © yrayOJIEHHOrO YpOBHEM B cUCTEMe
muddepeHIIMpoOBaHHOTO 00yUYeHHsI Ha YPOBHE CpPEIHEro OOIIero oOpa3oBaHUS XUMUS
Ha ypOBHE yriayONEHHOTO M3yYEHUs HAIpaBiICH Ha pealu3alHio MPEeeMCTBEHHOCTU
C MOCJEAYIOMUM ITArlOM TMOJIYYeHHUS] XUMHUYECKOro 0Opa30BaHUS B paMKaxX U3YYCHUS
CIEIUANBHBIX €CTECTBEHHO-HAYYHBIX W XHMHYECKMX JHUCIUIUIMH B BYy3aX W
OpraHu3aluiaX CpeaHEero MPoQPEeCCHOHATBHOTO 00pa3oBaHuUs. B 3Tol cBsi3u u3yueHUe
npeaMeTa «XUMHs OPUESHTHPOBAHO MPEUMYIIIECTBEHHO HA PACIIMPEHUE U yIrayOIeHue
TEOPETUYECKOM ¥  MPAKTHUYECKOW  MOATOTOBKA  OOyYaromIuxcsi,  BBIOPABIINX
onpenenéHHbpli Mpopmib 00y4eHHs, B TOM YHCJIE€ C TMEPCHEKTUBON MOCIETYIONIETO
MOJIYYCHHsS] XUMHUYECKOTO O00pa3oBaHUsS B OpTraHM3aIUsax MPOPECCHOHATBHOTO
obOpazoBanusa. Hapsimy ¢ stum, B cBere TpeboBanmii ®PI'OC COO k mimaHUpyeMbIM
pesynbTataM ocBOoeHUs (henepanbHON 00pa30BaTEIBLHONM MPOTPaAaMMBbI CPEHETO 00IIEro
o0Opa3oBaHus M3y4YeHHUE TpenMeTa «XUMUS» OPHUEHTHPOBAHO TAKXKE HA PEIICHHE 3a/1a4
BOCITUTAHUSI W COIMAIBLHOTO PAa3BUTHSA OOydaromuxcs, Ha (OpMUpOBaHHWE Yy HUX
OOIIENHTEINIEKTYaIbHBIX YMEHHH, YMEHHH palHOHAIU3allMd y4eOHOTO Tpylda W
000OMmMIEHHBIX  CIIOCOOOB  JESATEIHLHOCTH, HMECIOIINX  MEXKIUCIUIIIMHAPHBIMH,
HaJANPEIMETHBIA XapaKTep.
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CocraBisromuMu - npeamMera  «XUMHUS» Ha ypOBHE YIIyOJEHHOTO HW3y4YeHUs
ABJIAIOTCS yriayOn€HHbIe Kypchl — «Opranndeckas XuMmusi» U «O01as 1 Heopranmueckas
xumusi». [lpu ompeneneHnd NOAXOMOB K OTOOPY M CTPYKTYpPHOM OpraHu3aluu
CoJlep KaHUsl ATUX KYypCOB B IpOrpamMMe MO XMUMHHU 32 OCHOBY MPHUHATHI MOJOKEHUS
OI'OC COO o paznuuusx 6a30BOro u yriayOoaéHHOro ypoBHEH U3yUeHHs IPEIMETa.

OcHoBy cojepkanus KypcoB «Opranundeckast XuMmusi» 1 «O0111ast 1 HeOpraHuyeckast
XUMHS» COCTABIIIET COBOKYMHOCTh MPEAMETHBIX 3HAHUW WU YMEHHM, OTHOCSIIMXCS
K 0a30BOMY YPOBHIO U3y4Y€HUsS IPeIMETa. ITa CUCTEMA 3HAHUH TMOJydaeT onpeaenéHHoe
TEOPETUYECKOE TOTIOJTHEHHUE, MTO3BOJISIONIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIINIA
00BEM (aKTONOru4YecKkoro marepuana. Tak, Ha yriayOJnEHHOM YpOBHE HW3Yy4YEHUs
npenMera obecriedyeHa BO3MOXKHOCTb 3HAUYMTENIBHOTO YBEJIWYEHUsT 00bEMa 3HAHUN
0 XMMHUYECKUX DJIEMEHTaX M CBOMCTBaX WX COCJUHEHUN HA OCHOBE PACHIMPEHHUS U
yriayOiaeHusi TMpeACTaBICHUH O  CTPOCHHMM  BEIIECTBA,  XUMHUYECKOM  CBSI3U
U 3aKOHOMEPHOCTSIX TPOTEKaHMUsS pPEaKUUid, pacCMaTpUBAEMbIX C TOUYKH 3pEHUS
XUMHYECKOM KHHETHKM M TEPMOJMHAMUKHU. V3yueHue nepuoaudeckoro 3akoHa H
[leprionyeckoil CHUCTEMBl XUMHUYECKHUX OJEMEHTOB 0a3upyeTcsi Ha COBPEMEHHBIX
KBAHTOBOMEXaHMWYECKUX TMPEACTABICHUAX O CTPOCHMM aToMa. XHUMH4YecKas CBSI3b
OOBSCHAETCS C TOYKH 3PEHUS DHEPreTMYECKUX HM3MEHEHUU mnpu e€ oO0pa3oBaHUU U
pa3pyllieHnH, a TakkKe ¢ TOUKH 3PEHHs] MEXaHU3MOB €€ 00pa3oBaHus. V3ydyeHue TUTIOB
peakuuii JonojiHAeTcS (OPMHUPOBAHUEM MPEACTABICHUN 00 HSIEKTPOXUMHYECKUX
npoleccax M AJIEKTPOJIN3e PacIUIaBOB U PAaCTBOPOB BeHIECTB. B Kypce opraHuyeckoi
XUMHH TPU PACCMOTPEHUH PEAKIIMOHHOM CIIOCOOHOCTH COEIUHEHUN yaenseTcs: ocoboe
BHUMaHHE BOIpocaM 00 O3JIEKTPOHHBIX A(QeKkTax, O B3aUMHOM BIHMSHUM aTOMOB
B MOJIEKYJIaX U MEXaHU3MaX PEaKIIuii.

Oco0oe 3HaueHue MMEET TO, YTO Ha COJEpNKaHUE KYpCOB XUMHUU YriayOJIEHHOTO
YPOBHSI M3YYEHHs JUIsl KJIaCCOB OIpeAeséHHOro mpoduis (IMIaBHBIM 00pa3oM Ha UX
CTPYKTYPY U XapakTep JOMOTHEHUN K O0IIeH cucTeMe MpeAMETHBIX 3HAaHUH ) OKa3bIBAIOT
BIIMSTHUE CMEXHBIC MpeaMeThl. Tak, HampuMep, B COJEPKaHUH MpeaMeTa sl KJIacCoB
XUMHUKO-(PU3HIecKoro npoduis 00JbII0e 3HaYeHHE OyIyT UMETh JJIEMEHTHI y4eOHOTO
Martepuaia mo oomen xumun. [lpu u3yuennn npeameTa B JaHHOM Cllydae akIeHT OyaeT
clenaH Ha OOIIHOCTb METOJOB IO3HaHUS, OOIIHOCTh 3aKOHOB W TEOPHM B XUMHUHU U
B (U3HKE: aTOMHO-MOJICKYJISIpHAsi TeOpHUsl (MOJEKYJIsSIpHAs Teopus B (PU3UKE), 3aKOHBI
COXPAaHEHUS MACChl M DHEPTUH, 3aKOHBI TEPMOAMHAMUKH, DIICKTPOJIN3A, MTPEACTABICHHUS
O CTPOECHHH BEILECTB U JIPYTOE.

B To e BpeMs B COAEpXKaHUU MpeaMeTa Il KIaCCOB XMMHUKO-OMOJOTHYECKOI0
npoduis OONBIINK yIeTbHBIN BeCc Oy/neT UMeTh opraHudeckas Xxumus. B aTom ciydae
MIPEIOCTABISAETCS BOZMOXKHOCTB JIJIsl 00s1€€ 00CTOATEIbHOTO PACCMOTPEHHSI XUMHUUYECKOU
OpraHu3ally KJIETKM Kak OMOJOTMYECKOM CHCTEMBI, B COCTAaB KOTOPOW BXOJT,
K TpUMEpy, TaKhe CTPYKTYpHbIE KOMIIOHEHTBHI, KaK JUNUABI, OCTKH, YTJICBOIBI,
HYKJIEUMHOBBIE KHUCIOTBI M Jpyrue. I[lpm 3ToM 3HaHUS O cocTaBe U CBOMCTBax
IIPEICTaBUTENECH OCHOBHBIX KJIACCOB OPraHWYECKHUX BEIIECTB CIy>)KaT OCHOBOM
JUTSL U3y4YEHUs CYIIIHOCTH IIPOLIECCOB (DOTOCUHTE3A, JbIXaHUs, TUIEBAPEHUSI.
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B mmane (¢GopMHpOBaHHMS ~OCHOB HAay4dHOI'O MHUPOBO33PEHHUS, OCBOCHUS
OOIllEHAYYHBIX METOJOB TMO3HAHUSI U OMbITa MPAKTUUYECKOTO MPUMEHEHUS] HAYUYHBIX
3HAHMM H3y4yeHue npenMera «XUMHUsS» Ha YrayOJE€HHOM YpPOBHE OCHOBAHO
Ha MEXIPEAMETHBIX CBA3SX C YYEOHBIMH TMpeaMETaMH, BXOJISIIMMU B COCTaB
npeaMEeTHbIX  oOnacTeil  «EcTeCTBEHHO-Hay4yHbIEe TMpeaMeTsl», «MaremaTtuka U
nHpopMatuka» u «PycCKkuil S3bIK U JIUTEPATYPaAy.

[Ipu n3ydenunn yuyeOHOro npeamera «XuMHus» Ha yriiyoJIEHHOM YpPOBHE TaKKe, Kak
Ha YPOBHE OCHOBHOTO U CpEIHEro o0Iero oopazoBanus (Ha 6a30BOM ypOBHE), 3a/1aueii
NEePBOCTENIEHHOW 3HAYMMOCTH SBJsieTCsl (OPMUPOBAHUE OCHOB HAyKHW XHMHUU Kak
00JJaCTH COBPEMEHHOT'O E€CTECTBO3HAHUS, MPAKTUYECKOM MAESTENBHOCTH YeJIOBEKa U
OJIHOTO M3 KOMIIOHEHTOB MUPOBOM KYJbTYpbl. Perienue 3Toil 3aaun Ha yriayOaéHHOM
YPOBHE M3Yy4YE€HUS NMPEAMETA MPEAIIONATAET PEATU3ALNIO TAKUX LEIEH, KaK:

— (QopMupoBaHMe  MPEACTABICHHUI: O  MaTepualbHOM  E€AMHCTBE  MMPpAa,
3aKOHOMEPHOCTSX M TO3HABAEMOCTHU SIBJICHHM MPUPOJIBI, O MECTE XUMHHU B CHUCTEME
€CTECTBEHHBIX HayK M €€ Beaylled poiu B 00ECleYeHUU YCTOWYMBOTO Pa3BUTHS
YeJIOBEUECTBA: B PEIICHUH TMPOOJIEM HKOJOTHUYECKOM, DHEPreTUUeCKOW M THUIIEBOU
0e30MacHOCTH, B Pa3BUTUM MEIMIIMHBI, CO3JaHUM HOBBIX MAaTEepUajOB, HOBBIX
UCTOYHUKOB JHEPruu, B OOECHEYEHHH PAIMOHAJIBLHOTO MPHUPOAOIOIH30BAHUS,
B (OpMHUPOBAHUU MUPOBO33PEHUS U OOIIEH KyJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTHUYECKU
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3JI0POBBIO U IPUPOJAHON CpEIIE;

— OCBOCHME CHCTEMBI 3HAHMWH, JICKAIIUX B OCHOBE XMMHUYECKOM COCTABISAIOLICH
€CTECTBEHHO-HAYYHOW KapTUHBI MUpa: (PyHIaMEHTaIbHBIX MMOHSATUN, 3aKOHOB U TEOPU
XUMHH, COBPEMEHHBIX MPEACTABICHUNA O CTPOCHUM BEIIECTBA HA Pa3HBIX YPOBHAX —
ATOMHOM, HMOHHO-MOJIEKYJIIPHOM, HAaJAMOJEKYJISIPHOM, O TEPMOAUHAMHYECKUX U
KMHETUYECKUX 3aKOHOMEPHOCTAX MPOTEKAHUS XUMHUYECKMX PEAKUUU, O XUMHUYECKOM
pPaBHOBECHH, PACTBOpPAX M JMUCIEPCHBIX CHUCTEMax, 00 OONIMX HAYYHBIX MPUHIIUIAX
XUMHUYECKOr0 IIPOU3BOJICTBA;

— (opmupoBanue y 0oOydarolMXCsi OCO3HAHHOTO MOHUMAaHHs BOCTPEOOBAHHOCTH
CUCTEMHBIX XUMUYECKUX 3HAHUU JUIsi OOBSCHEHHS KIIIOYEBBIX HAEH W Tpodiem
COBPEMEHHOW XHWMHH, ISl OOBSICHEHUS W TMPOTHO3HPOBAHUS SIBJICHUM, WMEIOIINX
€CTECTBEHHO-HAYUYHYIO MPUPOIY; TPAMOTHOTO PEIICHUS MPOOJieM, CBI3aHHBIX C XUMUEH,
MIPOTHO3UPOBAHUS, aHAIW3a M OLEHKU C MO3ULHUA 3KOJIOTHMYECKOM O€e30MacHOCTH
MOCJICACTBUN OBITOBOH M TIPOM3BOACTBCHHOM JCSATEILHOCTH 4YEIOBEKa, CBSI3aHHOM
C XUMHYECKHUM MPOU3BOACTBOM, UCIOJIb30BAHUEM U NIEPEPAOOTKON BEIIECTB;

— yriuyOJieHWe MPEeCTAaBICHUNH O HAyYHBIX METOJaX I[MO3HAHUSA, HEOOXOIMMBIX
JUIsT IPUOOpETEHUsT yYMEHHWA OPHEHTHPOBATHCS B MHPE BEHICCTB W OOBSICHEHUS
XUMHUYECKHX SIBIICHUH, HMEIOIIUX MECTO B MPHUPOJIE, B MPAKTUUECKON JEATEIBHOCTH U
MMOBCEHEBHOM KU3HHU.

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

— BOCMHTAaHHE YOSKAEHHOCTH B MO3HABAEMOCTH SIBIICHUWA TPUPOIBI, YBaXKCHUS
K TIPOIIECCYy TBOPYECTBA B O0OJIACTH TEOPETHYECKUX WM TPHKIAJHBIX HCCIICIOBAHUN
B XUMHUH, POPMUPOBAHUE MUPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
pa3BUTHS HAYKH;

— Ppa3BUTHE MOTHBAIUU K OOYUYCHUIO Y TIO3HAHMIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO
¥ CAaMOBOCTIMTAHHIO HA OCHOBE YCBOCHUS OOIIEUEIIOBEUECKHUX IICHHOCTEH;

— pa3BUTHE TIO3HABATEIBHBIX WHTEPECOB, HHTEIUICKTYAIbHBIX W TBOPYECKHX
criocoOHocTe oOydaromuxcs, (OPMUPOBAHWE Y HHUX CO3HATEJIBHOTO OTHOIICHUS
K €aMOOOpa30BaHHMIO W HEMPEPHIBHOMY OOpPAa30BaHHMIO KaK YCIOBHUIO YCIICIITHON
npodecCHOHATBPHOW W OOIIECTBEHHOW JCSITCIIBHOCTH, OTBETCTBEHHOTO OTHOIICHHSI
K CBOEMY 3JI0POBBIO U MTOTPEOHOCTH B 3TOPOBOM 00pa3e KU3HU;

— (QopMUpOBaHHE YMEHHUI M HaBBIKOB pa3yMHOTO IMPUPOIOTIONB30BaHMS, Pa3BUTHE
OKOJIOTHYECKOM  KYJIBTYpbI,  NPHOOPETCHHWE  OMbITa  OOIICCTBEHHO-ITOJIC3HOMN
HKOJIOTUYCCKOM JIeSITeIIbHOCTH.

OO011ee 4YKMCIIO YacoB, PEKOMEHAOBAHHBIX IS M3YYCHHUS XUMHUU Ha YTIyOJEHHOM
yposue, — 204 gacos: B 10 kinacce — 102 yaca (3 waca B Hezento), B 11 kimacce — 102 yaca
(3 vaca B HezeIO).
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COJIEP) KAHUE OBYUYEHUS!

10 KJIACC

TeopeTnueckue 0OCHOBbI OPraHM4YeCKOM XUMHH

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

DNEeKTPOHHOE CTPOECHUE aToMa YriepoJa: OCHOBHOE U BO3OYXAEHHOE COCTOSIHUS.
BasieHTHBIE BO3MOXHOCTM aroMa yriepoja. XUMHUYECKass CBSI3b B OPTraHUYECKUX
coeMHEeHUAX. Tumel ruOpuUaM3alMM aTOMHBIX OpOuTaleld yriepona. MexaHU3MBbI
o0pa3oBaHUsl KOBaJEHTHOW CBs3U (OOMEHHBIH W JOHOPHO-AaKIENTOPHBIN). TuIbI
NEepEeKpbIBaHMS aTOMHBIX OpOuTaned, 6- u m-cBsi3u. OauHapHasi, ABOWHAs M TpoitHas
cBs3b. CriocoOBl pa3pbiBa CBs3e B MOJIEKYJaxX OpraHuyeckux BemiecTB. [loHsThe
0 cBOOOJTHOM pajauKale, Hykieoduie u dsekTpoduie.

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

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

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

JKCNePUMEHTAJIbHbIE METO/Ibl H3YUYECHU BeleCTB M UX NpeBpalleHuil

O3zHakomIleHHe ¢ 00pa3iiaMu OpraHUYEeCKUX BEIIECTB U MaTeprajaMi Ha UX OCHOBE,
ONBITHl IO MPEBPAIEHUI0 OPraHUYECKUX BEIIECTB IpPU HarpeBaHuu (IUJIaBIEHUE,
oOyTIuBaHNE U TOPEHUE), KOHCTPYUPOBAHUE MOJIETIEH MOJIEKYJT OPTaHUYECKHUX BEIIIECTB.

YriaeBoaopoasl

Ankanel. ['omomormveckuii psja  ankaHoB, oOmas (opMyira, HOMEHKJIATypa
U u30MepHs. DJIEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOECHHE MOJIEKY] alKaHOB, SP°-
ruOpHuaIM3anns aTOMHBIX OpOWTanel yriepoaa, o-CBi3b. Kougopmepvi. Ousnyeckue
CBOMCTBA AJIKAHOB.

XWUMHUYECKHE CBOMCTBA aJKaHOB: pPEaKIUM 3aMEIICHUs, HW30MEpHU3alliu,
JETUJIPUPOBAHUS, LMKIU3AIMA, THPOJIU3a, KPEKUHra, TropeHus. Illpeocmasnerue
0 MexaHuzme peakyull paoukaibHo20 3aMeujeHusl.

Haxoxnaenue B npupozae. CriocoObl MOJyYeHUs ¥ IPUMEHEHHE aJIKaHOB.

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

Ankensl. ['omonormyeckuii psj ajakeHoB, oOmas GopMmylia, HOMEHKIATypa.
DJIEKTPOHHOE M HPOCTPAHCTBEHHOE CTPOEHHE MOIEKYJ aJIKEHOB, SP-THOpHau3aius
aTOMHBIX opOuTaneil yrieponaa, 6- U n-cBsizu. CTpyKTypHas W reoMerpuyueckas (Luc-
TpaHc-) uzomepus. OU3NYECKUE CBOMCTBA AJIKCHOB. XMMHUCCKHAE CBOMCTBA: peakiluu
PUCOCANHEHUS, 3aMEIICHUS B 0O-TIOJIOKEHHUE TMPHU JBOMHOM CBS3M, MOJUMEpU3AIUU U
okucienus. [Ipeocmasnenue o mexanusme peaxkyuu 271eKmpo@duibH020 NPUCOEOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHbIE peakiMM Ha JBOMHYIO CBs3b. (CrnocoObl
MOJIYYEHUS] U PUMEHEHNE aJIKEHOB.

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

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

ApomaTHyecKue YIriieBOJOpOoaAbl (apeHsbl). I'oMoioruueckuit psjg apeHoB, oOIias
dbopMyna, HOMEHKJIaTypa ¥ U30MEpHs. DJIEKTPOHHOE U MPOCTPAHCTBEHHOE CTPOCHUE
MOJIeKYJIbI OeH3omna. [lpasuno apomamuunocmu, npumepvl apoMamuieckux cOeOUHeHuUll.
dusnyeckue CBOWCTBAa apeHOB. XHMMHYECKHE CBOWCTBAa OCH30JIa W €r0 TOMOJIOTOB:
peaknuu 3aMeleHrss B OCH30JbHOM KOJBIE M YIJIEBOJOPOIHOM paguKaje, peakiuu
MPUCOCUHEHNUS, OKUCIECHUE TOMOJIOTOB OeH3ona. [Ipedcmasnenue o Mmexanusme
peaxyuti 21ekmpo@uivHozo 3ameweHus. llpencraBieHne 06 OpUEHTUPYIOIIEM JICHCTBUH
3aMecTHTeNied B OCH30JIBHOM KOJIbIIE Ha TPUMEPE AJIKWIBHBIX PaJUKAJIOB,
KapOOKCWJIHHOW, THUAPOKCUIBHON, aMHUHO- W HUTPOTPYIIIb, aTOMOB TaJIOT€HOB.
Oco0eHHOCTH XHMHYECKUX CBOMCTB cTHpoia. llomumepusarnus ctuposa. CrocoObl
MOJIyYEHHUS U MPUMEHEHHE apOMATUUECKUX YIII€BOJOPOIOB.

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

['eneTnyeckas CBA3b MEXKY pa3IMYHBIMU KJIaCCaMU yTIIE€BOIOPOIOB.

DNEeKTPOHHOE CTPOCHHE  TaJOTeHNPOU3BOJHBIX  YIIIEeBOAOPONOB. Peakuuu
3aMEILEHHs rajJoreHa Ha THIPOKCOTPYIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSPYNNY .
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JleiicTBue Ha TaJOreHNpPOU3BOJIHBIE BOJHOTO M CIUPTOBOIO pacTBOpa MIENOYH.
B3aumopelictBue  OUrajoreHalkaHoB ¢ MarHueM U UMHKOM.  [lomamue
0 MemannoopeaHudeckux  coeouHenusx. VICOAb30BaHHWE  TaJOT€HIPOU3BOIHBIX
yTIE€BOJIOPOJIOB B OBITY, TEXHUKE U MPU CUHTE3€ OPTaHUYECKUX BEIIECTB.

IKCNEePUMEHTAIbHbIE METO/IbI H3YUYEeHHUS BEIIeCTB M UX MPeBpAaIieH it

N3yuenne puznueckux CBONCTB yIII€BOJIOPOIOB (PAaCTBOPUMOCTD), KAYECTBEHHBIX
peaxIuii yriaeBoI0poA0B Pa3INYHBIX KJIacCOB (0OeciBeunBaHUE OPOMHOM MIIM MOJHOMN
BOJBI, pacTBOpa IEPMaHTAaHATAa KalWs, B3aWMMOJICHCTBHE alleTHICHA C aMMHAYHBIM
pactBopoM okcuaa cepebpa(l)), kauecTBeHHOE OOHaApy>KEHHE yriiepoja U BOAOPOJIA
B OpPraHMYECKHMX BEIICCTBAX, IOJIYYCHHE OTWJICHA W H3yYeHHWE €ro CBOWCTB,
O3HaKOMJIEHHE ¢ KOJUTeKIUsIMHU «HedTe» 1 «Yromby, ¢ o0pa3iamu miacTMace, KayuyKoB
U pPE3UHBI, MOJCIUPOBAHUE MOJICKYJ YIJICBOJIOPOJOB M TaJOTCHIIPOW3BOIHBIX
yTI€BOAOPOIOB.

Kucnopoaconepxaime oprannyeckue coeMHeHUs1

[IpenenbHbIC 0THOATOMHBIE CITUPTHI. CTpOeHUE MOJICKYJI (Ha TIpUMEpe METaHOJIA |
staHona). ['oMmonorumueckuit psan, oOmas ¢opMmyna, H30Mepus, HOMEHKJIATypa
u  kinaccupukanus. DuU3HUECKHEe CBOWCTBA MPEACIbHBIX OJHOATOMHBIX CITHPTOB.
Bogoponnbie cBsi3M MEXIy MOJIEKYJaMU CHUPTOB. XUMHUYECKHE CBOMCTBA: pEaKIMH
3aMelleHus], JAeTujpaTalii, OKHUCJICHHs, B3aUMOJICUCTBHE C OPraHUMYeCKUMH U
HEOpraHMYEeCKUMHU KuciaoTamMu. KauecTBEHHas peakiuss Ha OJHOATOMHBIE CIUPTHI.
JleficTBue STaHOJNIa W METaHOJA Ha OpraHu3M uesjoBeka. CHocoObl TONYYEHHS WU
NpUMEHEHHE OJTHOATOMHBIX CITUPTOB.

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

MHOTr0oaTOMHBIE CIIUPTHI — STUJICHTIUKOb U ruiepuH. Ousndeckue u XMMUUECKHe
CBOMCTBA:  peakIMu  3aMEUICHUs, B3aUMOJCHCTBUE C  OPraHUYECKUMH H
HEOPraHMYECKUMHU KHCIOTaMH, KAa4eCTBEHHAs pEaklUs Ha MHOTOATOMHBIE CIHPTHI.
Ilpeocmasnenue o mexanuzme peaxyuil HyKieopuibHo2o 3ameujerus. JleicTBue
Ha opra’u3M 4enoBeka. CriocoObI MOIyYeHUS M MPUMEHEHUE MHOTOATOMHBIX CITUPTOB.

®enon. CTpoeHne MOJIEKYIIbI, B3aUMHOE BIMSIHUE THAPOKCOTPYIIBI U OEH30JIBHOTO
anpa. Ousnueckue cpoiicTBa (eHoma. OCOOEHHOCTH XMMHYECKUX CBOMCTB (heHoma.
KauectBennbie peaknuu Ha ¢eHon. ToxcnyHOCTh (eHoma. CrmocoObl MOMydeHUs H
npuMmeHeHue ¢penona. DeHonpopmanpaeTuIHAS CMOIA.

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

10
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OnHOOCHOBHBIE TMpeeabHbIe KapOOHOBBIE KHUCHOTBHL. (OCOOEHHOCTH CTPOEHUS
MOJEKY1 KapOOHOBBIX KHCIOT. M3oMepusi u HoMeHKIaTtypa. Du3nyecKkue CBOMCTBA
OJIHOOCHOBHBIX TMPENEIbHBIX KapOOHOBBIX KHUCIOT. BoJOpOAHBIE CBSI3UM MEXIY
MOJIEKyJaMUd KapOOHOBBIX KHCJIOT. XUMUYECKHE CBOWCTBA: KHUCJIOTHBIE CBOMCTBA,
peakuus HTepuuKalUy, peakIud ¢ YYacTHEM YIJIEBOAOPOJHOIO  pajauKala.
Oco0eHHOCTH CBOWCTB MYpaBbUHOUW KHUCIOTHL. [loHSATHE O MPOU3BOAHBIX KapOOHOBBIX
KHCJIOT — CJOXHBIX 3(pupax, aneuopuoax, 2aioceHaHsuopuoax, amuoax, Humpuiax.
MHoroo0pa3ue kapOOHOBBIX KHUCIOT. OCOOCHHOCTH CBOWCTB HEMpEAEIbHBIX W
apOMaTHUYECKUX KapOOHOBBIX KHUCJIOT, JUKAPOOHOBBIX KHUCJIOT, THIPOKCUKAPOOHOBBIX
kucioT. [IpeacTaButenu BeICIINX KapOOHOBBIX KHUCIOT: CTEAPUHOBAsS, MAJIbMUTHHOBAS,
OJIEUHOBAS, JIUHOIe8AS, NUHONEHO6AsT KUCTOThl. CrocoObl MOJYyYEeHHUsS] U TPUMEHEHHE
KapOOHOBBIX KHCJIOT.

Cnoxueie 3¢pupsl. ['omonormyeckuit psua, oobmas dopmyna, u3OMepus Hu
HOMEHKJaTypa. uznueckne 1 XUMHUYECKUE CBOMCTBA: TUAPOJIN3 B KUCJION U 1IEJI0YHOMN
cpene.

Kuper. Ctpoenue, ¢u3MYECKUE U XUMUYECKHE CBOWCTBA >KUPOB: THUIPOJIH3
B KUCJIOW W mienouyHoi cpeae. OCOOEHHOCTH CBOWCTB KHPOB, COJAEPKAIIUX OCTATKH
HETPEICNIbHBIX JKUPHBIX KUCIOT. JKupbl B pupoe.

MBlIIa KaK COJH BBICIIMX KapOOHOBBIX KHCIOT, UX Molomiee aeiictue. Ilonamue
o cunmemuyeckux morowux cpeocmeax (CMC).

OO6mast xapakrepucTuka yrieBojoB. Kinaccudukamus yriaeBogoB (MOHO-, Iu-
U Tonucaxapuibl). MoHocaxapuibl: TJIOKO3a, (QPYKTO3a, earakmosa, pubosa,
oezoxcupubosza. Puznueckre CBONCTBA M HaxoxkaeHue B mnpupoge. DoTocuHTes.
Onmuueckas uzomepus. Konvuamo-yennas maymomepus HaA npumepe MOJeKylbl
2noKo3bl, npoexyuu Xeyopca, o- u [-aHomepwi 2n0K03bl. XUMHUYECKHE CBOMCTBA
[JIFOKO3bl: PEAKIMU C Y4YaCTUEM CIHPTOBBIX W aJIBJACTUIHOW TPYI, CIHUPTOBOE U
MOJIOUHOKHCIIOE OpoxkeHue. [IpuMeHeHne ritoKo3bl, €€ 3HaUeHHUEe B KU3HEIEATETbHOCTH
opranusma. Jlucaxapuapl: caxapo3a, MajlbTO3a MU .J1akmo3a. BoccTaHaBiIMBaKOIIUE U
HEBOCCTaHABJIMBAIOIIKE aucaxapusl. ['uaponus nucaxapuaos. Haxoxaenue B npupoe
n mnpuMmeHnenue. llonmucaxapuapl: Kpaxmall, IJIMKOreH M 1Hemwnono3a. CrpoeHue
MAaKpOMOJIEKYJI KpaxmaJa, TJIMKOT€Ha U LEeJUTIoN03bl. PU3nyecKrue CBOMCTBA Kpaxmaia U
LEJUTI0JIO3bl. XUMUYECKHME CBOMCTBA Kpaxmajia: TUAPOJIM3, KAYECTBEHHAs pPEaKUUs
¢ unoaoM. XWMHYECKHE CBOWCTBA IEJTIONO3BI: THIAPOIW3, TOJNy4eHHe I(PUPOB
11esuTr0II0361. [ToHsTHE 00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a, alleTATHBIN MIEIK).

JKCNEePUMEHTAIbHbIE METO/IbI H3YYeHUS BeleCTB U UX NpeBpalleHuil

PacTBoprMOCTh pa3nuyHBIX CIUPTOB B BOJE, B3aUMOJICHCTBUE ATAHOJIA C HATPHUEM,
OKHCJIEHHE JTUJIOBOTO CIHUPTa B albJeruj Ha pacKajl€¢HHOM MeJAHOW MpPOBOJIOKE,
OKHCJICHHE HSTWJIOBOTO CHHUpPTAa JAUXPOMATOM Kaiausi (BO3MOXHO HCIIOJIb30BaHUE
BHUJICOMATEPUATIOB), KAYECTBEHHbIC pEAKIMM Ha aiupJeruabl (C THAPOKCHIOM
muammuHcepeopa(l) u ruapokcuaom Menu(Il)), peakuusi riauuepuHa ¢ TUIPOKCUIOM
Menu(Il), xumuueckue CBOMCTBA pacTBOPa YKCYCHOM KHCIIOTHI, B3aUMOJICHCTBUE
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pactBopa TIOKO3bl ¢ rujpokcunoM menu(Il), B3ammomeiicTBue kpaxmana C HOJAOM,
pelIeHre AKCIIEPUMEHTANBHBIX 334a4 no TemMaM «CrnupThl U QeHobl», «KapOoHoBbIE
KUCIOTBI. Cll0>KHBIE 3(DUPBI».

A3oTcoep:kalye OpraHuyeckue coeJuHEeHM s

AMHHBI — OpraHMYecKhe MpPOU3BOJAHbIE ammuaka. Kraccuduxanus amMUHOB:
anudaTUuecKue U apoMaTUUyeCKHue; MEepBUYHbIC, BTOPUUHBIE U TpeTuuHble. CTpoeHUe
MOJIeKyd, obOmas ¢dopmyna, H30MepHs, HOMEHKIaTypa U (U3WYECKUe CBOMCTBA.
XUMHYECKOE CBOMCTBA annaTUUueCKUX aMUHOB: OCHOBHBIE CBOMCTBA, aJIKIJIMPOBAHMUE,
B3aMMO/ICMICTBUE TEPBUYHBIX AMUHOB C a30TUCTOM KUCIOTOU. CONM alKuIaMMOHMUSL.

AHWINH — TPEJACTaBUTENb aMUHOB apoMaThyeckoro psaa. CTpoeHUE aHWIMHA.
B3anMHOe BiIMsHUME TPYIN aTOMOB B MoJIeKyJie aHWInHA. OCOOEHHOCTH XMMHUYECKHUX
cBoMcTB aHuiuHa. KauecTBeHHBbIE peaknuu Ha aHWIMH. CHocoObl MOJy4YeHUs |
npuMeHeHne anudaTuyeckux aMuHoB. [loydeHne aHuIMHa U3 HUTPOOCH30IA.

AmuHokuciaoTel. HomeHknatypa u uzomepusa. OTAEIbHBIE MPEICTABUTEIHN (-
AMUHOKHCJIOT: TJIMIUH, aJaHuH, QeHUlIAIaHUH, Ceput, 2AymamMuHo8as KUCiIoma, JTU3UH,
yucmeun. Onmuueckas uzomepusi amunoxuciom: D- u L-amunoxuciomsi. Duznueckue
CBOMCTBAa AaMHUHOKHCJIOT. XHUMHYECKHE CBONCTBA AMUHOKHCIOT Kak aM(pOTEpHBIX
OpraHUYeCKUX COCTUHCHMH, pEeaKIus TMOJIUKOHJSHCAINN, O0pa30BaHHE MENTUIHON
CBsI3U. buonornyeckoe 3Ha4YeHHE aMUHOKUCIOT. CUHTE3 U TUAPOJIN3 TTENTUIOB.

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

Ionsmue 00 aA30mcooeparHcaujux 2emepoYUKIULeCcKUx COCOUHECHUSIX.
Tupumuounossie u nypunogvie ocnosanus. Hykneunosule xuciomoi: cocmas, cmpoerue
U buonocuYecKas pono.

JKCNePUMEHTAJIbHbIE METO/Ibl H3YYCeHUA BeLeCTB M UX NPpeBpalleHuil

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

BricokomoJieKkyJIIpHbIE COeTUHECHUSA

OCHOBHbBIE TIOHATHS XUMHUU BBICOKOMOJIEKYJISIPHBIX COEAUHEHUN: MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3B€HO, CTENEHb MOJIUMEpPU3alUH, CPEIHIS MOJIEKYIJISIpHAs Macca.
OcHOBHbBIE METOAbl CHUHTE3a BBICOKOMOJIEKYJSAPHBIX COCIUHEHUI — MOJIUMEpU3alus U
NOJINKOHJeHcauus1. [Ilpeocmaenenue o cmepeopecyiApHoCmu U HAOMOJEKYIAPHOU
CmpyKmype noaumMepos, 3a8UCUMOCHb CEOUCME NOJUMEPOE OM UX MOAEKVIAPHO20 U
HAOMONEKYAAPHO20 CIMPOEHUSI.

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

DnacToMephl: HATypajbHbIM KaydyK, CUHTETHYECKHE Kaydyku (OyTaaueHOBBIH,
XJIOPOMPEHOBBIN, U30MIPEHOBBIN) U cunuxonsi. Pe3una.

12
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BonokHna: HaTypanbHble (XJOMOK, LIEPCTh, IIENK), HMCKYCCTBEHHBIE (BUCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHE (KalpOH U JaBCaH).

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

JKCIepUMEeHTAJIbHbIE MEeTObl H3YUYeHHUS BellleCTB M UX MpeBpAaleH il

O3zHakomIleHHE ¢ 00pa3laMy IPUPOAHBIX U UCKYCCTBEHHBIX BOJIOKOH, IJIaCTMAcC,
Kay4yKOB, pEIlIEHNE SKCIIEPUMEHTAJIbHBIX 3a/a4 1o TeMe «Pacno3HaBaHue MJ1acTMacC U
BOJIOKOHY.

PacuérHble 3a1a4u

Haxoxnenue MonexkyasspHO (OopMyJsIbl OPraHMYECKOT0 COETUHEHUS 110 MaCCOBBIM
JOJISIM DJIEMEHTOB, BXOJSIIMX B €ro COCTaB, HAXOXKJEHHUE MOJIEKYJSIPHOU (HOpMYJIbI
OpPraHUYecKOro COeJUHEHUs Mo Macce (00bEMY) MPOAYKTOB CrOPAHMUS, 1O KOJIMYECTBY
BeniecTBa (Macce, 0OBEMY) TPOAYKTOB PEAKIMU W/MIM HUCXOJHBIX BEIIECTB,
YCTaHOBJICHUE CTPYKTYpHOH (OpMYJbI OPraHMYECKOro BEIIeCTBA HA OCHOBE €ro
XUMHYECKUX CBOMCTB MJIU CIIOCOOOB MOJTYyYEHHUS, ONPEACICHUE T0JIH BbIX0OAa MPOIYKTa
peakiuu OT TEOPETUUECKU BOZMOMXKHOTO.

MexnpeaMeTHbIe CBA3U

Peanuzamuss MeXnpenMETHBIX CBSI3€M IIPU H3YyYCHUM OPraHUYECKONM XUMHUHU
B 10 Kyacce OCyIIeCTBISETCS Yepe3 MUCIOIb30BaHUE KaK OOIIUX €CTeCTBEHHO-HAaYYHBIX
IOHATHUM, TaK U IOHATUH, NPUHATHIX B OTACIBHBIX MPEAMETaX €CTECTBEHHO-HAYYHOIO
LKA,

OOmue ecTecTBEHHO-HAy4YHbIE IOHSATHUS: SIBIIEHWE, HAy4YHBIH (HakT, THUMIOTE3a,
TEOpHWs, 3aKOH, aHalIM3, CHHTE3, Kiaccuukaius, HaOIIOIEHHe, HW3MEpPEHNUE,
JKCIIEPUMEHT, MOJIEJIb, MOJAEIUPOBAHUE.

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

buonorusa:  kmerka, oOpraHumsM, 3KocucTema, Ouocdepa, MeTabOIU3M,
HACJIEJICTBEHHOCTh, aBTOTPO(HBIH W TEeTepOoTpOdHBI THUN NHTAaHUS, OpOKEHHUE,
dboTocuHTE3, TBIXaHUE, OCNKH, YTIICBOIbI, )KUPBI, HYKJICUHOBBIC KHCIIOTHI, (DEPMEHTHI.

['eorpadusi: mone3Hsle HCKOTIaeMble, TOILIHBO.

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

11 KJIACC

TeopeTnvyeckne OCHOBbI XUMHH

Atom. CocTaB aTOMHBIX A€p. XUMUAUYECKUHN dieMeHT. M3otonwl. Kopnyckyisapro-
B0IHOBOU  OyanusM, 080UCMEEeHHAsl hnpupooa daekmponda. CTpoeHue >SIEKTPOHHBIX
000J104€K aTOMOB, KBAHTOBBIE YHMCJIa. JHEPreTUYECKUE YPOBHU U MOAYPOBHU. ATOMHBIE
opoutanu. Kinaccudukamuss XUMUYIECKHX 3JIeMEeHTOB (S-, pP-, d-, f-amemenTsI).
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Pacnipenenenue 371€KTPOHOB MO aTOMHBIM OpPOUTANSIM, HPUHYUN MUHUMYMA DHEPUl,
npunyun Ilaynu, npaeuno Xynoa. DIEKTPOHHbIE KOH(PUIypalMd aTOMOB 3JIEMEHTOB
NEePBOr0—4eTBEPTOrO NEPUOIOB B OCHOBHOM U BO30YKJIEHHOM COCTOSIHUH, DJIEKTPOHHBIE
KOH(Urypauluu HMOHOB. [lowsamue 00 2Hepauu UOHU3AYUU, IHEPeUU CPOOCMEBA
K 971eKmpoHy. DNEKTPOOTPULIATEIBHOCTb.

Ileppuonnueckuit 3akoH U llepuoguueckas cucTeMa XUMHUYECKUX DJIEMEHTOB
.. MenneneeBa. CBsA3p NEPUOANYECKOrO 3aKOHa U Ilepmoandeckod CUCTEMBI
XUMHUYECKUX DJIEMEHTOB C COBPEMEHHOW TEOpPUEH CTPOEHHUS aTOMOB. 3aKOHOMEPHOCTH
U3MEHEHHSI CBOMCTB XMMHYECKUX AJIIEMEHTOB U 00pa3yeMbIX UMH MPOCTHIX U CIOKHBIX
BEIIECTB MO TIpynmaM M IepuoAaM. 3HAYEHHE MEPUOJUYECKOrO  3aKOHA
J.1. Menneneena.

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

BaneHTHOCT, M BajJeHTHbIE BO3MOXKHOCTH aTOMOB. [ ubpuouszayus amomHbIX
opbumaneti. CBS3b 3JIEKTPOHHOU CTPYKTYPBI MOJIEKYJI C UX T€OMETPHUUECKUM CTPOCHUEM
(Ha mpuMepe COeIMHEHU 3JIEMEHTOB BTOPOTO MEPUO/IA).

[IpenacraBieHne O KOMIUIEKCHBIX coeluHEHUsX. COCTaB KOMILIEKCHOTO HOHA:
KOMIUIEKCOOOpa3oBareiab, JUTraHiubl. Koopouumayuonuwoe uucno. Homenxnamypa
KOMNJIeKCHbIX ~ COeOuHeHuti.  3Ha4yeHUE KOMIUIEKCHBIX  coenuHeHuil. [loHsiThe
0 KOOPJIMHALIHOHHON XUMHUH.

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

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

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

Knaccuduxamms XuMHUIeCKUX peaKIuii B HEOPTaHUYECKON U OPraHMYeCKON XHUMUH.
3aKOH COXPaHEHHs MAcChl BELIECTB; 3aKOH COXPAHEHUS W NPEBPALLEHUS HSHEPruu
Opu  XUMHUYECKUX  peakuusix. TemnmoBele  3(PQGEKThl  XUMHUYECKHX  pPEaKLHi.
TepmoxuMHU4eCKHe ypaBHEHUS.

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

OOpatumble ¥ HeoOpaTHUMbIE peakluu. XUMHYecKoe paBHoBecue. Kowcmamma
xumuyeckoeo pagHogecus. DaKTOpbl, BIUAIOLNIME HA IOJOXKEHUE XUMHUYECKOTO
paBHOBECHUS: TEMIIEpaTypa, MAABICHUE M KOHLEHTPAMM BEIIECTB, YYaCTBYIOIIUX
B peakuuu. [Ipunun Jle [laTtense.
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Onextponutnyeckas auccouuanus. CunpHble U cinadble 37eKTpoauThl. CTeneHb
nuccoumanuu. Mownnoe npouszgedenue 600vi. Cpefa BOIHBIX PACTBOPOB: KHUCIOTHAas,
HeWTpanbpHas, menounas. Bogopoansiii nmokazarens (pH) pactBopa. I'uaponus cosei.
Peakiiun noHHoro oomMeHa.

OKHCIUTENBHO-BOCCTAHOBUTENbHBIE peakini. CTeneHb OKucieHus. OKUCIUTENb U
BOCCTaHOBUTEIb. [Ipo1iecchl OKUCIEHNS U BOCCTaHOBIEHUS. BaxkHelline OKUCIUTENU U
BOCCTaHOBUTENIN. MeTO/1 3JEKTPOHHOr0 OanaHca. DJIEKTPOJIN3 pacTBOPOB U PACIIaBOB
BELIECTB.

JKCNMEePUMEHTAIbHbIE METO/IbI H3YYCHUS BELIECTB M UX NPeBpPalleHu i

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

Heopranuuyeckass XuMus

[Tonoxxenne HemeTaiwioB B Ilepumoandeckod cuUCTEME XMUMHUYECKHX JJIEMEHTOB
J.. MenneneeBa W OCOOCHHOCTH CTPOCHHSI WX aTOMOB. Du3MUeCKHue CBOMCTBA
HEMETAJJIOB. AJUIOTPONHS HEMETAUIOB (Ha MpuMepe Kuciaopopa, cepwl, (pocdopa u
yraepoa).

Bomopon. [lomyuenuwe, ¢u3udyeckue M XHMHUYECKHE CBOMCTBA: PpEaKIUU
C MeTajulaMM M HEMETaJUIaMHU, BOCCTAHOBHUTEJNbHBIE cBoOWMCTBa. ['mapunel. TonausHvie
971eMeHMbl.

l'anorensl. HaxoxmeHnwue B mpupojie, CHOCOOBI TMMOJydYeHHs, (HU3NUECKUue W
XUMHUYECKHE CBOWMCTBa. ['amoreHoBojmopoAnl. BakHeiline KUCIOPOACOAEpKaIlne
coeMHEHUs TajoreHoB. JlaGopaTopHble M TPOMBIILICHHBIE CIIOCOOBI TOJYYCHUS
rajoreHoB. [[ppuMeHeHne rajJJoreHoB U UX COCAUHEHUM.

Kucnopon, o3oH. JlabopaTopHble M TPOMBIIIJIEHHBIE CIIOCOOBI TOJYYCHUS
kuciopoaa. Pu3nuecKkue U XMMUUYECKUE CBOMCTBA M MPUMEHEHUE KUCIOpOJa U 030Ha.
OKcubl ¥ TIEPOKCHU/IBI.

Cepa. HaxoxxneHue B mpupojie, CriocoObl MoTydeHus, Pu3ndecKkue U XUMUUYECKUE
croiictBa. CepoBomopon, cynbdunbl. Oxcun cepri(IV), okcun cepri(VI). Cepuucras u
CepHasi KUCJIOTHI U uX coir. OCOOEHHOCTH CBOMCTB CEepHOM KUCIOTHL. [[pumMenenune cepsbl
1 €€ COCAMHECHUM.

Azot. Haxoxaenne B mpupoje, criocoObl MONydeHus], PU3ndecKue U XUMHUIECKHE
CBOMCTBAa. AMMHUAK, HUTPUJIbl. OKCHJIBI a30Ta. A30TUCTAs U a30THAsI KUCJIOTHI U UX COJIU.
Oco0eHHOCTH CBOMCTB a30THOM KuCHOTHL. [IpuMeHeHue a30Ta U €ro COeAUHEHHI.
A30THBIE y10OpEHUSI.

®dochop. HaxoxaeHnme B mnOpHpoAE, CIOCOOBI TONYyYCHHUS, (PU3HUCCKHC
1 xuMudeckue cpoiictBa. ochunbl u pochun. Oxcuasr pocdopa, pochopHas KUCIOTA
u e€ comu. Memadgocgoprnas u nupogocgopnas kucromwl, gocghopucmas
u ¢ocgoprnosamucmasn kuciomoi. Ilpumenenue ¢ochopa M €ro COETUHEHUM.
docdopHbie y100peHHUS.
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VYrnepon, HaxoxJIeHUe B NMpUpoje. AJIOTporHble Moaudukanuu. Ousndyeckue u
XUMUYECKHE CBOMCTBAa TMPOCTHIX BeIIECTB, OOpa3oBaHHBIX yriaepoaoM. Oxcun
yrinepoaa(ll), okcun yraepona(IV), yronpnas kuciora u €€ coid. AKTUBUPOBAHHBIM
yronb, adcopbyus. Dyanepenvl, epaghen, yenepoouvle nHanompyoku. llpumeHeHue
MIPOCTHIX BEIIECTB, 0OPA30BAHHBIX YIJIEPOJOM, U €r0 COCTUHECHUI.

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

[Tonoxenue wmetamwioB B llepuoauueckoil CHUCTEME XUMHUYECKHX JJIEMEHTOB.
Oco0EHHOCTH CTPOEHUS AIEKTPOHHBIX 000JI0UEK aTOMOB METaIoB. Pacnpocmpanenue
XUMUYECKUX 2]IeMeHmOo8-uemainos 6 3emHou kope. OOmMe ¢puznueckue CBONCTBa
MetasuioB. [Ipumenenne metamioB B ObITY U TeXHUKE. CTUTaBbI METAJIIOB.

DNEeKTPOXUMUUYECKUN psAJl HanpsKeHUH meTrauioB. OOIue crnocoObl MOTYYEHUS
METAJJIOB: THUJPOMETALTYPIrusi, MUPOMETAJUIYprus, »3JeKTpoMmeTamnyprus. Ilonsarue
0 koppo3uu MeTauioB. CriocoObl 3aIIUTHI OT KOPPO3UHU.

O6mas xapaktepuctuka wMertauioB |A-rpynmel  Ilepuoandeckoidt  cucTteMbl
XUMUYECKUX 3JeMEHTOB. Hatpuii u kanuii: momydeHue, (pu3nueckue M XUMHUUYECKUE
CBOICTBA, MPUMEHEHUE MPOCTHIX BEIIECTB U UX COCTMHEHMUII.

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

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

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

du3nyeckue U XUMHUYECKHE CBOMCTBA XpoMa M €ro coeauHeHuil. OKcuapl u
ruapokcuasl  xpoma(ll), xpoma(Illl) u xpoma(VI). Xpomarsl ©u AUXpPOMATHI,
UX OKHUCIIMTENbHBIE CBOMCTBA. [lonyueHrue u npuMeHeHre Xxpoma.

du3nyecKue U XMMUYECKHE CBOKWCTBA MapraHla M €ro coeluHeHuil. BaxkHenmue
coenuHenus  mapranna(ll), wmapranuna(IV), wmapranna(VI) wu  mapranma(VID).
[lepmaHraHat Kanusi, €ro OKUCIUTEIIbHBIE CBOWCTBA.

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

@OU3NYECKUE U XHUMHUYECKHE CBOWMCTBA Meau U €€ coeauHeHuil. llomydenue
Y IPUMEHECHUE MEIU U €€ COCTUHEHUN.

[uuk: nonyuyeHnue, Gu3nyeckue U XUMUYECKHE CBOMCTBAa. AM(oOTepHbIE CBOWCTBA
OKCHJIa U TUJIPOKCHUJIA [IMHKA, THAPOKCOKOMIUIEKCH IMHKA. [[puMeHeHue MHKa U €ro
COCIMHEHN.
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IKCIEePUMEHTAIbHbIE METO/IbI H3YyUYeHHUs BEelIeCTB U UX MPeBpAaIeH il

N3yuenne oOpaslioB HEMETaIoOB, ropeHue cepnl, ¢ocdopa, xeine3a, MarHus
B KHCIIOPOJIC, H3ydeHUE KOJUICKITNU «MeTalyIbl U CIUTaBbI», B3AMMOICHCTBHE MICIIOTHBIX
U IIEJOYHO3EMEIbHBIX ~ METAJIOB €  BOJAOW  (BO3MOXHO  HCIIOJNB30BaHHE
BUJICOMAaTEPHUAaIOB), B3aUMOICHCTBYE IIMHKA U XKelle3a C PACTBOPaMHU KHUCJIOT H IeJI0YeH,
KaueCTBECHHBIC pPEaKIMM Ha HEOPraHMYECKHUE aHMOHBI, KATHOH BOJOpPOJa W KAaTHOHBI
METaJIOB, B3aMMO/ICHCTBHE THIPOKCUIOB AIFOMUHUS M IIMHKA C PAaCTBOPaMHU KUCJIOT U
eJIOYCH, peleHrne SKCIePUMEHTAIbHBIX 3a1ad 1mo TemMaM «l amoreHb», «Cepa u eé
COCIMHCHUS», «A30T U Pochop U MX COCAMHECHHS», «MeTallbl TJIABHBIX TOATPYII»,
«MeTajutbl TOOOYHBIX MTOATPYTII.

XuMHA 4 5KU3Hb

Ponb xuMuM B OOECIEYCHUH YCTOWYUBOTO pa3BUTHS YesoBeuecTBa. lloHsATHE
0 HAy4YHBIX METOAaX IMO3HAHWUS M METOJOJOTHH HAyYHOTO HCCienoBaHus. Haydnbie
NPHUHIIMITBl OPTaHW3allid  XUMHYECKOT0 IPOU3BOJACTBA. [IpOMBINIUICHHBIE CIOCOOBI
NOJIYYCHHUS BaXKHEHIIMX BENICCTB (HA MpUMEpe IPOM3BOJICTBA aMMHaKa, CEpPHOU
KHCJIOTBI, MeTaHoja). [IpOMBINIUICHHBIE CIOCOOBI TOJIYYCHHMS METAJJIOB M CIUIABOB.
XVWMHYECKOEe 3arpsS3HEHUE OKpYIKAaIomed Cpeabl M ero TOoCHeACTBUA. [Ipobinema
nepepabomku omxo008 U noOOUHLIX NpoOykmog. Poilb XuMuM B 00ecreueHUU
SHEPreTUYecKoi 6e30nacHoCTU. [IpuHyunsvl «3e1EHOU XUMULY.

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

XYMHUS THIIUA: OCHOBHBIE KOMIIOHEHTBHI, MHILIEBbIe J00aBkU. Ponb xumun
B 00ecIieYeHUH UIIEeBOM 0€30MacHOCTH.

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

XWMHUS B CTPOUTENBCTBE: BAXKHEHIIINE CTPOUTENLHBIE MaTepUalbl (LIEMEHT, OETOH).

XuMHUS B CeNTbCKOM X03siiicTBe. OpraHndeckiue 1 MUHEPaIbHbIE YA0OpEHUS.

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

PacuéTHble 3a7aun

Pacu€Ttpi: Macchl BemiecTBa WiIM 00BEMaA Ta30B MO HM3BECTHOMY KOJIHYECTBY
BEIECTBA, Macce WM 00BEMY OJHOTO M3 YUYACTBYIOUIUX B PEAKIIMHM BEIIECTB, MACCHI
(06BpEma, KOMMUYECTBA BEMIECTBA) MPOAYKTOB PEAKIMH, €CIU OJTHO M3 BEHICCTB MMEET
nmpuMecu, Mmacchl (00bEMa, KOJMMYEeCTBAa  BEIIECTBA)  MPOJAYKTAa  PEAKIIHH,
€CIM OJHO W3 BEIIECTB JAHO B BUJE pPacTBOpa C OMNPEICIEHHOM MacCOBOM J0jen
PacTBOPEHHOIO BELIECTBA, MACCOBOM JOJM M MOJISIPHOM KOHILIEHTPAlUM BEIECTBA
B PacTBOPE, JOJIM BBIXOJIA MPOYKTA PEAKLIUH OT TEOPETHUYECKH BO3MOMKHOTO.

MesknpeaMeTHbIe CBSI3H
Peanuzanusa mMexnpeAMETHBIX CBA3€d MpH M3yYEeHHH OOIlEe M HEeopraHWYeCKOu
xumud B 11 kiacce ocyiiecTBIsieTCS 4epe3 MCIOJIb30BAHUE KaK OOIIMX €CTECTBEHHO-
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Hay4YHBIX MOHATHUH, TaK U MOHSITUN, MPUHATHIX B OTJEIbHBIX MPEAMETAX €CTECTBEHHO-
Hay4YHOTO IUKJIA.

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

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

buonorusi: knerka, opraHu3M, 3KocucTeMma, Ouocdepa, MeTabOIU3M, MaKpo-
U MHUKPODJEMEHTHI, OCJKH, >KUPbI, YIJIEBOJbI, HYKJICUHOBBIC KHUCIOThI, (PEPMEHTHI,
TOPMOHBI, KPYTOBOPOT BEIIECTB U MOTOK IHEPTHH B IKOCUCTEMAX.

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

TexHomorusi: XUMHYECKasi MPOMBINIJIEHHOCTb, METAJUIYpPrusi, CTPOUTEIbHbBIC
MaTepuajbl, CEIbCKOXO3SIMCTBEHHOE TIPOU3BOJCTBO, IMINEBAs IPOMBIIIJIEHHOCTb,
dapMaiieBTHUYECKass MPOMBIIUICHHOCTh, MPOU3BOJICTBO KOCMETHYECKHX IPENapaTos,
MIPOU3BOJICTBO KOHCTPYKIITMOHHBIX MAaTEPHAIOB, DSJICKTPOHHAS IMPOMBIIIJIEHHOCTD,
HaHOTEXHOJIOTHH.
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IIJIAHUPYEMBIE PE3YJIBTATBI OCBOEHMUS ITPOI'PAMMBI 110 XUMHUHU
HA YPOBHE CPEJHEI'O OBIIEI'O OBPA3OBAHUA

JIMUYHOCTHBIE PE3YJIBTATBI

B CcoOOTBETCTBMH C CHCTEMHO-IESATEIILHOCTHBIM IOAXOJOM B CTPYKTypeE
JUYHOCTHBIX PE3YIbTATOB OCBOCHUS MpeIMeTa «XUMUS» Ha YPOBHE CPEIHETO OOIIEro
o0pa30BaHus BBIIENEHBI CIEIYIOUIME COCTABISIOUIME: OCO3HAHHUE OO0YUYaIOIIUMUCS
POCCUMCKOM  TPAXJAHCKOM  HMAECHTUYHOCTH; TOTOBHOCTh K  CaMOPA3BUTHIO,
CaMOCTOSITEJIbHOCTH W CaMOONPEJACIICHUIO; HAJIMYWe MOTHUBAIMM K OOYYCHHIO;
TOTOBHOCTh M CIIOCOOHOCTH 00YYaIOIUXCS PYKOBOJICTBOBATHCS MPUHITHIMU B OOIIECTBE
MpaBUjaMd U HOPMamHu I[IOBEJICHUS; HAIUYUE TMPABOCO3HAHUS, JSKOJOTHYECKOU
KYJbTYPbI; CIIOCOOHOCTh CTABUTH 1[E€JIU U CTPOUTH KU3HEHHBIC TIAHBI.

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

JIMdHOCTHBIE  pe3ylbTaThl  OCBOCHUA  NpeAMeTa  «XHUMHUA»  OTPAXKAKOT
c(hOpMUPOBAHHOCTh  ONBbITA IO3HABATEJIPHOM W  TMPAKTUYECKOW  JACATEIbHOCTU
oOy4aromuxcs B MPOIecce peaanu3anu 00pa3oBaTesIbHON AeSTENbHOCTH, B TOM YHCIIE B
YacCTH:

1) rpaaaHCKOro BOCIUTAHMSA

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

NPEACTABICHUS O COI[MAIbHBIX HOPMAaxX M MpaBUIaX MEXKIUYHOCTHBIX OTHOLIECHUM
B KOJUIEKTHUBE;

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

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

2) MIATPHOTHYECKOT0 BOCTIMTAHMS:

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

YBOXKEHHUSI K TIPOlleCCy TBOpPYECTBA B OO0JaCTH TEOPUM U MPAKTHUYECKOTO
MPUJIOKEHUS] XUMUH, OCO3HAHUS TOT0, YTO JTAHHBIE HAYKHU €CTh PE3YyJIbTAT AJIUTEIBHBIX
HAOJIOICHNUM, KpPOMOTIMBBIX OKCIEPUMEHTAIBHBIX TMOUCKOB, TOCTOSHHOTO Tpy/a
YYEHBIX U IPAKTUKOB;

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

3) AYXOBHO-HPaBCTBEHHOT 0 BOCTIMTAHUSI:
HPABCTBEHHOTO CO3HAHUSI, ITUYECKOTO MTOBEACHUS;
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CIIOCOOHOCTU OIIEHMBATh CUTYallUM, CBA3aHHBIE C XUMHUUYECKUMHU SIBIICHUSIMHU,
Y IPUHUMATh OCO3HAHHBIE PELIEHUS, OPUEHTUPYSCh HA MOPaJIbHO-HPABCTBEHHBIE HOPMBI
U LICHHOCTH;

TOTOBHOCTH OLIEHUBATH CBOE MOBEJAECHUE U MOCTYIKH CBOMX TOBAPHUILEHN C MTO3ULIUN
HPABCTBEHHBIX U MPABOBBIX HOPM U C YUETOM OCO3HAHUSA MOCIIEICTBUM MOCTYIKOB;

4) popMupoBaHuUs KYJIbTYPbI 310POBbSI:

MOHUMAaHUS LIEHHOCTEH 310pOBOro U 6e30macHoro o0pasa >KU3HHU, HEOOXOJUMOCTH
OTBETCTBEHHOTO OTHOIIEHHUS K COOCTBEHHOMY (HU3NYECKOMY U TICHXHUYECKOMY
3JI0POBBIO;

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

MOHMMaHUS [IEHHOCTH MPAaBHJI MHIUBUAYATHHOTO U KOJUIGKTUBHOTO 0€30MacHOTO
MOBEJICHUS B CUTYAIUSIX, YTPOKAIOIINX 3I0POBBIO U KU3HU JTFO/ICH;

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

5) Tpya0BOr0 BOCTIMTAHMS:

KOMMYHHUKAaTUBHOW KOMIIETCHTHOCTH B Y4EOHO-UCCIIC0BATEILCKOMN JICSITEIBHOCTH,
OOIIECTBEHHO MOJIC3HOMN, TBOPYECKON U APYTHX BUIAX JICATCILHOCTH,

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

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

YBKEHUS K TPYAY, JTIOASIM TpyJa U pe3ylibTaTaM TPYIOBOU JEATEIHHOCTH,

TOTOBHOCTH K OCO3HAaHHOMY BBIOOPY MHIWBUAYaIbHOU TPAEKTOPUU 0Opa30BaHMS,
Oynymieit mpodeccun W peain3allud COOCTBEHHBIX >KM3HEHHBIX IIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIIOCOOHOCTEH K XUMHUHW, HWHTEPECOB M TOTpeOHOCTEH
00IIIeCTBa;

6) IK0JIOTHYECKOro BOCITUTAHUSI:

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

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

OCO3HAHMSI HEOOXOJUMOCTH HCIOJIB30BAHUS JOCTHKCHUN XUMHH JIJISI PEIICHUS
BOIIPOCOB PAIIMOHAJIBHOTO IPUPOAOTIOJIb30BAHNS;

AKTUBHOI'O HEMNPUATUA JNEUCTBUM, NPUHOCSIIMX BPEJ OKPYXKAIOLIEH MNPUPOIHOU
cpene, yMEHHUS TMPOTHO3MPOBATH HEOIATONPUSATHBIE HKOJOTHYECKUE MOCIECACTBUS
NPEeANTPUHUMAEMBIX JEMCTBUN U MIPEIOTBPAIIATh UX;

HAJIMYMSI PA3BUTOTO HKOJIOTMYECKOTO MBIIUICHUS, 3KOJOTMYECKOW KYJIbTYPHI,
ONbITa JEATENIBHOCTA JIKOJOTMYECKOW HANpPABIECHHOCTH, YMEHHS PYKOBOJCTBOBATHCS
MMH B MO3HABATEJIbHOW, KOMMYHUKATUBHOM U COLMAIBHOW MPAKTUKE, CIIOCOOHOCTH U
YMEHUSI aKTUBHO MPOTUBOCTOATH UIEOJIOTUU XeMo(hoouu;
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7) HEHHOCTH HAYYHOT0 MO3HAHMSA:

MHPOBO33PEHUS, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO Pa3BUTHUS HAyKH U
OOLIECTBEHHOM MPAKTUKH;

MOHUMAaHUs cneuu(UKN XMMUU KaK HayKd, OCO3HaHUs €€ posid B (POpMUPOBAHUU
pPAllMOHAJBHOIO HAay4YHOTO MBIIUIEHUSA, CO3JaHUHM LEJIOCTHOTO  NPEACTABICHUS
00 OKpy>XarolleM MHpE Kak O €IMHCTBE MPUPOAbI U YEIOBEKA, B O3HAHUU MPUPOTHBIX
3aKOHOMEPHOCTEN U pelIeHruH NpoOiieM COXpaHEeHHs IPUPOTHOTO PAaBHOBECHS;

yOeXIEHHOCTH B 0COO0M 3HAUMMOCTH XUMHUH ISl COBPEMEHHOM LIMBUIIM3ALIMY: B €€
I'YMaHUCTUYECKOW HAMNpaBI€HHOCTH W BaXXHOM pOJM B CO3JaHUM HOBOM 0asbl
MaTEpPUAIbHON KYJIbTYphlI, B PEIICHUH TJI00aTbHBIX MPOOJEM YCTOMYMBOIO pPa3BUTHUS
YeJI0BEUECTBA — CHIPHEBOM, IHEPTETHUECCKOM, TUIIIEBON M KOJIOTHYECKON 0€30MMacHOCTH,
B Pa3BUTHUM MEIMIIMHBI, O0ECIIEUEHUN YCJIOBHM YCIEUIHOTO TpyJa U HKOJIOTHYECKH
KOM(OPTHOM KU3HU KAXI0T0 WiIeHa 00I1ecTBa;

€CTECTBEHHO-HAYYHON IPaMOTHOCTH: MOHWMAHUS CYIIHOCTH METOJOB INO3HAaHWS,
UCIIOJIb3YEMbIX B ECTECTBEHHBIX HayKaX, CIOCOOHOCTH HCIOJb30BATh IMOJy4yaeMble
3HAHMS JUISI aHAIKM3a U OOBSICHEHUS SIBJICHHUM OKPYXAIOIIEro MUPA U MPOUCXOISIINX
B HEM HM3MEHEHUH, YMEHHUs JeNaTh 00OCHOBAHHBIC 3aKIIOYEHHUS HA OCHOBE HAYYHBIX
(aKkTOB U UMEIOIIUXCS JAHHBIX C LIEJBIO MOJTYUYEHUs JOCTOBEPHBIX BBIBOJIOB;

CIIOCOOHOCTH CaMOCTOSITEJIbHO HCIOJIb30BaTh XUMHUUYECKUE 3HAHUS JJI PEIICHUS
npo0JIeM B pealibHbIX KU3HEHHBIX CUTYAIUAX;

MHTEpECA K MMO3HAHUIO, UCCIIEN0BATENBCKON IESITENbHOCTH;

TOTOBHOCTH U CIIOCOOHOCTH K HEMPEPHIBHOMY 00pa30BaHUIO U caMOOOpa30BaHUIO,
K aKTUBHOMY TIOJIYYEHUIO HOBBIX 3HAHUM IO XUMHH B COOTBETCTBUU C KU3HEHHBIMU
OTPEeOHOCTAMU;

UHTEpeca K OCOOCHHOCTSM TpyJa B pPa3IMUHBIX cdepax mnpodecCuoHaIbHON
NEeATEIbHOCTH.

METAIIPEIMETHBIE PE3YJIbTATHBI

MeranpenMeTHbIE pPE3yJIbTaThl OCBOEHHUS MPOTPaMMbl 10 XHMHH Ha YpPOBHE
CpeIHero o01Iero o0pa3oBaHus BKIFOYAIOT:

3HAYNMBbIC TUIS dbopmupoBaHus MHUPOBO33PECHUS OO0 yJarOIIHXCS
MEXIUCIUIUIMHAPHBIE (MEXIPEAMETHBIE) OOIICHAYYHBIE TMOHSATHUS, OTpaKaroIIne
[IEJIOCTHOCTh HAyYHON KapTUHBI MUPA U CIEIU(UKY METOI0OB TTO3HAHUS, UCTIOJIb3yEeMBbIX
B €CTECTBCHHBIX HayKaxX (MaTepwuisi, BEIIECCTBO, DHEPTHs, SBIEHWE, MPOIECC, CUCTEMA,
HAy4YHBIN (DaKT, MPUHIUT, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TECOPHs, HCCIEIOBaHHE,
HaOJIOICHNE, M3MEPEHHE, DKCIIEPUMEHT U JIPYTHUE);

VHUBEpCAIbHBIC Yy4eOHBbIC JeWcTBHUS (MO3HABAaTEIbHBIE, KOMMYHUKATHBHBIC,
pETYISITUBHEIE), oOecnieunBatoniue (GopMupoBaHue (yHKIIMOHATHPHOW TPAMOTHOCTH W
COIMAJIEHON KOMIIETEHITNN 00YYaIONUXCs;

CIIOCOOHOCTh 00YYAIONIUXCSI HCIOJIB30BaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHEIC,
MHUPOBO33PEHYCCKNE 3HAHUS W YHUBEpCAJIbHBIC y4eOHBIC JACHCTBUS B MO3HABATEIHLHON
Y COLIMAIIbHOM MPAKTHKE.
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MertanpenMeTHbIe Pe3yabTaThl OTPAXKAIOT OBJIAJICHUE YHUBEPCATILHBIMU YU€OHBIMHU
MMO3HABATENbHBIMU, KOMMYHUKATUBHBIMH U PETYJIATUBHBIMU JCUCTBUSMU.

ITo3naBaTe/ibHbIE YHUBEpPCAJbHbIE YUeOHbIEe AeiiCTBHS
ba3oBble JJoruueckue a1eicTBUA:

CaMOCTOSITEILHO (POPMYIUPOBATh M aKTyaJIM3UPOBATh MPOOJEMY, paccMaTpPUBATh
€€ BCECTOPOHHE;

ONPEAEHATh LENN AEATCIBHOCTH, 3a/1aBas napaMeTpbl U KPUTEPUU UX JOCTUKECHUS,
COOTHOCHUTD PE3YJIbTATHI JESITEILHOCTH C TOCTABICHHBIMHU 1EISIMU;

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

BLIOMPATh OCHOBAHUS W KPUTEPUU ISl KIACCU(PUKAIIMKU BEIIECTB U XUMUYECKHUX
pEeaKLnii;

yCTaHABJIUBAaTh MPUUUHHO-CJIEACTBEHHBIC CBSI3U MEXKIY M3yYa€MbIMU SIBICHUSAMU;

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

IPUMEHATh B TNPOLIECCE ITO3HAHUS MCIOJb3YEMbIE B XUMHU CHUMBOJHAYECKHUE
(3HaKOBBIC) MOJIEIIH, TPEOOPA30BLIBATH MOJICIIbHBIE MTPEJCTABICHUS — XUMUYECKHUM 3HAK
(cumMBOJI) BIeMeHTa, XuMUueckas (opmylia, ypaBHEHHE XUMHUUYECKOW peakiuh —
P PEIICHUH YYEOHBIX TTO3HABATEIIBHBIX U MPAKTUYECKUX 3a7a4, IPUMEHSITh Ha3BaHHbBIC
MOJICJIbHBIC TIPEACTABICHUSA IS BBISIBIICHHUS XapaKTEPHBIX IPU3HAKOB H3yYAE€MBIX
BEIIECTB U XUMUYECKUX PEAKIIHM.

Ba3oBble ucciaenoBarte/bCKHe 1eHCTBUA:

BJIAJ€Th OCHOBAaMHU METOJ 0B HAYYHOT'O IMO3HAHHUS BEIIECTB U XUMUYECKUX PEAKIIHIA;

dbopMynHpoBaTh LIETU U 3a7a4l HCCIIEOBAHUS, UCIIONH30BATh MOCTABICHHBIC
U CaMOCTOATEIHHO C(OPMYITHMPOBAHHBIE BOIIPOCHI B KAU€CTBE MHCTPYMEHTA MIO3HAHUS U
OCHOBBI i1 (POPMUPOBAHUSI THUIMOTE3BI MO MPOBEPKE MPABMIHBHOCTH BBICKA3bIBAEMBIX
CYXICHUU;

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

MPUOOPETATH OMBIT YYSHUIECKOHN MCCIIEIOBATEIHCKON M IPOSKTHON JEATEeIbHOCTH,
MPOSIBIISATh CIIOCOOHOCTH U TOTOBHOCTH K CAMOCTOSITEIbHOMY MOUCKY METOJIOB PEIICHUS
MMPAKTUYECKUX 33/1a4, TPUMEHEHUIO PA3JIMYHBIX METOAOB ITO3HAHHUS.

Pabora c nunpopmanmeii:
OPUEHTHPOBATHCS B PA3IUYHBIX UCTOYHUKAX MH(OpManuu (HAy4HO-MOMYyJIspHAs
auTepaTypa XUMUYECKOTO COJIepKaHUs, CIpaBOYHbIE mocobus, pecypcbl MHTepHETa),
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aHAIM3UPOBATh UHPOPMALIMIO PA3IMYHBIX BUAOB U (POPM IpeCTaBICHUS, KPUTUUECKU
OLICHMBATh €€ JOCTOBEPHOCTh U HEMMPOTUBOPEUYUBOCTH;

(opMynHpoOBaTh 3aIIPOCHl U MPUMEHATH PA3IMYHBIE METO/IbI IIPU MMOUCKE U 0TOOpE
uH(popMaIu, HEOOXOJUMOM JIs1 BBINIOJHEHUS YU€OHBIX 3a/1a4 ONpPEAeTIEHHOTO TUIIA;

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

CaMOCTOSITEJIbHO BBIOMPATh ONTHUMANIbHYIO (DOpMY NpeacTaBieHUs HHPOPMALNH
(cxembl, rpaduKH, TUarpaMMbl, TaOJIHIIbI, PUCYHKH U IPYTHE);

UCIIOJIb30BaTh HAyYHBIH SA3bIK B KAau€CTBE CPEJICTBA NpU pabOTe C XMUMHYECKOU
uHpOpMaIMel: TPUMEHITh MeXIpeIMeTHbIE ((PU3MUecKe U MaTeMaTUYECKUE) 3HAKU U
CUMBOJIBI, (POPMYJIbl, a00pEBUATYPBI, HOMEHKIIATYPY;

UCIOJIb30BaTh 3HAKOBO-CUMBOJINYECKUE CPEACTBA HATIISAHOCTH.

KoMMyHUKATHUBHBIE YHUBEpPCAJbHbIE y4eOHbIe AeiiCTBHSI:

3aJ1aBaTh BOIMPOCHI IO CYIIECTBY OOCYXKJaeMOM TEMBl B XOJie JHaiora
W/WIK  JTUCKYCCHM, BBICKa3blBaTh WJACH, (HOPMYIUPOBATH CBOM  IPEIIOKCHUS
OTHOCHUTEJIBHO BBITIOJTHCHHS TIPE/IIIOKEHHOM 3a]1a4Wu;

BBICTYIIaTh C TIPE3CHTAllMell pe3yJbTaTOB ITO3HABATCIIBHOW JICSITEILHOCTH,
TIOJIYYCHHBIX CaMOCTOSATEIbHO WM COBMECTHO CO CBEPCTHHKAMHU IPU BBITTOJTHCHHUH
XHMHYECKOTO OSKCIICPUMEHTa, MPAKTHYECKON pabOThl IO HMCCICIOBAaHUIO CBOWCTB
U3y4aeMbIX BEINECTB, pealin3alliid y4eOHOTro TpoekTa, W (HOPMYIHUPOBATH BHIBOJIBI
0 pe3yibTaTaM MPOBEAEHHBIX UCCIICIOBAHMM ITyTEM COTJIaCOBaHUS TO3UIUN B XOJI€
o0CcyXeHus 1 OOMeHa MHEHUSIMHU.

PeryasiTuBHble YHHBepPCcAJbHbIe y4eOHbIE HeiiCTBUSA

CaMOCTOATENFHO IUTAHUPOBATh M OCYIIECTBJISATH CBOIO  IO3HABATEIHHYIO
JEeSTENbHOCTh, oOmpeAensss e€ Nend W 3aJa4yd, KOHTPOJIUPOBaTh W 1O MEpe
HEOOXOIMMOCTH KOPPEKTUPOBATH MIPETIAraeMbIil allTOPUTM JICUCTBHI MPU BHITIOTHEHUN
y4eOHBIX M HCCIEAOBATEIbCKUX 3a/lay, BbIOMpaTh HauOosiee 3P (HEeKTUBHBIA CIOCOO
WX peIIeHus ¢ Y4YETOM TIONYYEeHHs] HOBBIX 3HAHUW O BEMIECTBAX W XUMHUYECKHUX
peaKuusx;

OCYIIECTBJISITh ~ CAMOKOHTPOJb  JEATEIBHOCTH HAa  OCHOBE  CaMOaHalIu3a
¥ CAaMOOIICHKH.

[IpenmeTtHbIe pE3yNbTaThI OCBOCHHUS MPOTPAMMBI 1o XUMHH
Ha yriyOJ€éHHOM YpOBHE Ha YpPOBHE CpeaHEero oOIero o0pa3oBaHUs BKIIOYAIOT
cneruuyeckue I y9eOHOTO mpeaMera «XHUMHs» HaydHble 3HAHUS, YMEHUS U
CIOCOOBI ACHCTBUI 1O OCBOCHUIO, HHTEPIPETAIIMHM U MPEOOPA30BAHUIO 3HAHUM, BUIIBI
JESTENHHOCTH TI0 TOJYYEHUIO HOBOTO 3HAHWSA W NMPUMCHCHHWIO 3HAHWHN B Pa3TUYHBIX
y4eOHBIX CUTyalMsX, a TaKXKEe B PEAIbHBIX KWU3HCHHBIX CHUTYyaIUSIX, CBSI3aHHBIX
c xumMuen. B mporpaMMe 1Mo XUMUU MPEIMETHBIC PE3yJIBTAThI MPECTABICHBI IO TO/IaM
H3Yy4YCHUS.

23



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

NPEAMETHBIE PE3YJIBTATBI

10 KJIACC

[IpenmeTHBIE pe3yNbTaThl OCBOEHHUS Kypca «OpraHuueckas XHMUS) OTPaXaroT:

c(hOpMUPOBAHHOCTbH MPECTABICHUIN: O MECTE M 3HAYCHUU OPTaHUYECKON XUMHUHU
B CHCTEME €CTECTBEHHBIX HayK U €€ pOJu B O0ECIEUCHUH YCTONYMBOTO Pa3BUTHS
YeJIOBEUEeCTBA B PEIICHUM MPOOJEeM HKOJOTUUYECKOM, HHEPreTHUYEeCKOW M MHUILEBOM
0€30MacHOCTH, B PAa3BUTHUM MEJUIIMHBI, CO3JaHUU HOBBIX MAaTEpPUATIOB, HOBBIX
WCTOYHUKOB DHEPruU, B OOCECINEUYEHUWU PAIMOHAIBHOTO MPUPOAOINOIB30BAHUS,
B (hOpPMHUPOBAHNU MUPOBO33PEHUS U O0IIEH KyJIbTYphl YEJIOBEKA, a TAKXKE IKOJIOTUIECKH
000CHOBAaHHOTO OTHOIIIEHUSI K CBOEMY 3JI0POBBIO U IPUPOIHOM CpeJIe;

BJIaJICHUE CUCTEMON XUMHYECKUX 3HAHU M, KOTOPasi BKJIIOYAET: OCHOBOIMOJIAratoue
HOHSATHSA — XUMHUYECKHI 3JICMEHT, aTOM, PO M 3JICKTPOHHAas 000JI0UKa aTroma, S-, p-, d-
aTOMHBIE OpOUTAIM, OCHOBHOE M BO30YXKAEHHOE COCTOSIHUSI aToMma, THOpHUIU3alUs
aTOMHBIX OpOUTaNCH, MOH, MOJICKYJIa, BAJICHTHOCTh, AJIEKTPOOTPHUIIATEIILHOCTD, CTETICHb
OKHUCJICHUSI, XUMHUYECKasl CBSI3b, MOJIb, MOJIIPHASE MAcCa, MOJISIPHBIN 00BEM, YTIIEPOIHBIHI
CKelleT, (PyHKIMOHAJbHAsI TPYIINA, pajauKaj, CTPYKTypHbIe (GopMysbl (pa3BEPHYTHIE,
COKpaliéHHbIE, CKEJICTHBIC), H3OMEpHUs  CTPYKTypHas ©  IPOCTPAHCTBEHHAas
(reomeTpuuecKas, onmuueckds), W30MEpbl, TOMOJIOTHYECKHI ps, TOMOJIOTH,
YIJIEBOAOPOBI, KACIOPOA- U a30TCOJAEPKAILIME OPraHUYECKUE COCIUHEHUS, MOHOMED,
IIOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYJISIPHBIE COCIWHEHUS; TCOPUH, 3aKOHBI
(nepuonnueckuit 3akon .M. MenneneeBa, Teopusi CTpOEHHUSI OPraHUYECKUX BEIIECTB
A.M. DbytrnepoBa, 3aKOH COXpPaHEHHMsS MAacChbl BEIIECTB, 3aKOH COXPAaHEHUS U
IPEBPAIIEHUS SHEPTUU [IPYU XUMUYECKUX PEAKLIUIX), 3aKOHOMEPHOCTH, CHMBOJIMYECKHI
S3bIK XUMHH, MUPOBO33PEHUYECKHUE 3HAHUS, JIEKALIME B OCHOBE IIOHUMAHUS IPUYUHHOCTH
U CHUCTEMHOCTH XMMHWYECKUX SIBICHUM; IPEICTABICHHUS O MEXaHU3MaX XUMHUYECKUX
peaKunii, TEPMOJUHAMUYECKUX M KUHETHUYECKUX 3aKOHOMEPHOCTAX HX IPOTEKaHHUS,
O B3aMMHOM BIIMSIHUM aTOMOB W TpyHIl aTOMOB B MOJIEKYyJaX (MHIOYKTUBHBIM H
Me3oMepHbIt 3¢ dexT, opuentantel | um Il poma); dakromoruueckne cBeaeHUS
O CBOWCTBaX, COCTaBe, IOJTYYECHUHM U OE30MaCHOM HCIOIH30BAHUU BAKHEHIINX
OpPraHMYECKUX BEIIECTB B OBITY W MPAKTUYECKON MEATETbHOCTH YeJOBEKa, OOIIMX
Hay4YHbIX MPUHIMIAX XHUMUYECKOrO MPOMU3BOJACTBA (Ha MpUMEpPE MPOU3BOJCTBA
MeTaHoJIa, epepadoTKu HeDTH);

chOpPMHUPOBAHHOCTh yMEHHI. BBISBISATH XapaKTEpHBIC TMPHU3HAKH TOHSATHH,
YCTaHABIMBAaTh WX  B3aUMOCBA3b, MCIIOJb30BATh  COOTBETCTBYIOIIME  MOHSTHS
IIPY ONHCAHUHU COCTAaBA, CTPOCHUS U CBOMCTB OPraHUYECKUX COCMHEHUN;

c(hopMHUPOBAHHOCTH YMCHHIA:

WCMOJIB30BATh XUMHUYECKYIH) CHUMBOJIMKY JUISI COCTAaBJICHHS MOJEKYJSIPHBIX
U CTPYKTYPHBIX (Pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJIETHBIX) (OPMYJ OpPraHUYECKHUX
BEIIECTB;

COCTaBJISITh YPAaBHECHUS XHMHUYECKHX PpEAKIUHA M PACKPBIBATh HX CYIIHOCTh:
OKHCJIUTENbHO-BOCCTAHOBUTEBHBIX PEAKIIUN ITOCPEICTBOM COCTABJIEHUS SJIEKTPOHHOTO
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OanaHca 3TUX peakIui, peakluii MOHHOTO OOMeHa MYTEM COCTABJICHUS MX MOJIHBIX U
COKpAILIEHHBIX UOHHBIX YPaBHECHUN;

M3rOTABIMBATh MOJEIH MOJIEKY] OpPraHMYECKUX BEIIECTB MJIA WIUIFOCTPALMU
UX XUMUYECKOTO U IPOCTPAHCTBEHHOTO CTPOEHUS;

c(OpPMHPOBAHHOCTh YMEHUN: YCTaHABIMBATh NPUHAJICKHOCTh HM3YYEHHBIX
OpraHMYECKUX BEIECTB M0 UX COCTABY U CTPOCHUIO K ONpPEAeNEHHOMY Kiaccy/Tpymime
COCIMHEHUN, Oagamb UM Ha3BaHUs Mo cuctematndeckoil Homenknarype (IUPAC) u
npueoOums TPUBHUAIIbHBIE HAa3BAaHUS JUIsl OTAEJBHBIX NpPEICTABUTENEH OpraHMYeCKUX
BEUIECTB  (ITWJIEH, aleTW/IeH, TOJyoJd, TJUUEPUH, ATHICHIJIMKONb, (EeHOI,
dopManpaerus, aueTanbIerui], aleToOH, MypaBbUMHAs KHCIIOTa, YKCYCHas KHCIIOTa,
CTeapuHOBas, OJEMHOBAs, MNAJIbMUTUHOBAS KHCIOTHI, TJUIUH, aJaHWH, MaJbTO3a,
GpyKTO3a, AaHUIIMH, AUBUHUI, U30MPEH, XJIOPOIIPEH, CTUPOJI U JPYTHE);

c(OpPMHUPOBAHHOCTh YMEHHUS OMPENEIATh BUJl XUMUUYECKOW CBA3U B OPTaHMYECKHUX
COEIMHEHUAX (KOBaJEHTHAsI M MIOHHAA CBS3b, G- U T-CBA3b, BOJOPO/IHAS CBS3b);

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

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

c(hOpMHUPOBAHHOCTh YMEHUS TOJTBEPXKAaTh Ha KOHKPETHBIX MPUMEpPaxX XapakTep
3aBUCUMOCTH PEAKIIMOHHOW CIIOCOOHOCTH OPTraHUYECKUX COCTUHEHUU OT KPaTHOCTU H
TUIIa KOBAJICHTHOW CBA3M (G- U T-CBA3M ), B3aUMHOT'O BJIUSHUS aTOMOB U TPy aTOMOB
B MOJIEKYJaX;

c(OpMUPOBAHHOCTh YMEHMSI XapaKTepU30BaTh MCTOUYHUKH YTIEBOJOPOIHOTO
CoIpbsi (HE(Th, MPUPOIHBIA Ta3, Yrojb), CIIOCOOBI €ro mepepaboTKU U MPAKTUYECKOE
IpUMEHEHHUE IPOAYKTOB IepepaboTKy;

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

c(OpMUPOBAHHOCTh YMEHHUS NPUMEHSATH OCHOBHBIC OIEPAlMU MBICIUTEIbHOM
NEeATENbHOCTH — aHajiu3 W CHHTE3, CpaBHEHHE, O0O0OOIIEHHE, CHCTEMATHU3ALUIO,
BBISIBJIEHUE NPUYMHHO-CIEACTBEHHBIX CBA3€H — Il M3Yy4YEHUs CBOICTB BEILIECTB U
XUMHUYECKUX PEaKIU;

c()OPMHPOBAHHOCTh YMEHHI: BBISIBISITH B3aUMOCBSI3b XMMHMUYECKHX 3HAaHUU
C MOHATUSAMM U NPEICTABICHUSMHU APYTHUX €CTECTBEHHO-HAYYHBIX IPEIMETOB 1JI OoJiee
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OCO3HAHHOTO MOHWUMAHUS CYIIHOCTH MATEPUAIBHOTO €IWHCTBA MHUpPA, HCIOJIb30BAaTh
CUCTEMHbIC 3HAHUS MO OPraHUYECKON XUMHUHU JJIsi OOBSICHEHUS] U MPOTHO3UPOBAHUS
SIBJICHUM, UMEIOIINX €CTECTBEHHO-HAYYHYIO IPUPOY;

c(hOpMUPOBAHHOCTh YMEHU: MPOBOAUTH PACUETHI MO XUMUYECKUM (QopMmysiaM U
ypaBHEHUSM XUMHUYECKUX PEaKIMil ¢ UCTOJIb30BaHHEeM (U3MYECKHX BEJIUYMH (Macca,
00BbEM ra3oB, KOJUYECTBO BEIIECTBA), XapaKTEPU3YIOIIHUX BEIIECTBA C KOJIMYECTBEHHON
CTOPOHBI: PAaCU€ThI MO HAXOXIECHUIO XUMHYECKON (hOpPMYJIbl BEIIECTBA MO HM3BECTHBIM
MAaCCOBBIM  JOJISIM XHUMHUYECKUX OJIEMEHTOB, NPOAYKTaM CropaHus, IUIOTHOCTH
ra3000pa3HbIX BEIIECTB;

c(hOpMUPOBAHHOCTh YMEHUH: MPOTHO3UPOBAThH, AHAIM3UPOBATH U OILICHUBATH
C MO3UIIUNA IKOJOTHUECKON 0€30MacHOCTH MOCJIEACTBUSL OBITOBOM M MPOU3BOICTBEHHOU
NEATeIbHOCTH YeJIOBEKa, CBA3AHHOW ¢ MepepaOOTKOM BEIIECTB, HCIOJIb30BaTh
MOJIYYEHHBIE 3HAHUS JUISi TPUHATUS TPAMOTHBIX PEIICHUN TpoOJieM B CHUTyalusX,
CBSI3aHHBIX C XUMUEH;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSITEIPHO TUIAHUPOBAaTh W  MPOBOIUTH
XUMHUYECKUI JKCIIEPUMEHT (MTOJTyYeHHE W W3Y4YeHHE CBOWCTB OPraHUYECKHUX BEIIECTB,
KA4E€CTBEHHBIE PEAKIIUU YTIECBOJOPOJOB PA3TUUYHBIX KJIACCOB U KUCIOPOACOAEPKAIIUX
OPraHMYEeCKUX BEIIECTB, PEIICHUE SKCICPUMEHTAIBHBIX 3aJad MO PaClO3HABAHUIO
OpraHMYeCcKUX BEHIECTB) C COOJIOJECHUEM TMpaBWi O€30MacHOTO  OOpalieHUs
C BEIIECTBAaMH U JIa0OPATOPHBIM 000pyI0BaHUEM, POPMYIUPOBATH 1IEIb UCCIIEIOBAHUSA,
NPENICTABISATh B pazNuyHOM (opMe pe3ysbTaThl SKCIEPUMEHTA, aHAIM3UPOBATh WU
OLICHUBATh UX JIOCTOBEPHOCTB;

c(hOpMHPOBAHHOCTH YMEHUM:

coOJIFOIaTh TpaBWIa JKOJOTHYECKH I€JIeCO00pa3HOTO TMOBEACHUS B OBITY
U TPYIOBOW [ESITEIBHOCTH B LENSAX COXPAHEHUS CBOETO 3J0pOBbS, OKpYKalOIIEH
MIPUPOTHOUN CpeIbl U JOCTHIKEHHUS €€ YCTOMYMBOIO Pa3BUTHS;

OCO3HABaTh OINACHOCTb TOKCHYECKOTO JEWCTBHSI Ha JKUBBIE OpPraHU3MBbI
ONPEICIIEHHBIX OPraHMYECKUX BEECTB, MOHMMAas cMbIc noka3arens [IJ1K;

aHAM3UPOBATH  IEJECO00Pa3HOCTh  NPUMEHEHHS  OPraHWYeCKUX  BEIIECTB
B IIPOMBIIINICHHOCTH U B OBITY C TOYKH 3PEHUSI COOTHOIICHHS PUCK-TIOJNB3a;

chOpPMHPOBAHHOCTh ~ YMEHHW:  OCYIIECTBISATH  IICJICHANPABICHHBIA  MOUCK
XUMHYECKOW WH(MOpPMAIMU B PAa3IMYHBIX HCTOYHMKAX (HaydyHas W y4eOHO-HaydHas
TuTeparypa, cpeAcTBa maccoBoil MHpopManuu, VHTEpHET W Jpyrue), KpUTHUECKH
AHAIU3UPOBAMb XUMUYECKYI0 WHGOPMAIHIO, nepepabamviéams €€ W UCNOIb308AMD
B COOTBETCTBHH C TTOCTaBJICHHON y4eOHOU 3a/adeci.

11 KJIACC
[IpeameTrHble pe3ynbTaThl OCBOEHUSI Kypca «OOmias M HeOpraHu4eckas: XUMUS»
OTpAXKAIOT:
c(hOpMUPOBAHHOCTh  MPEACTABICHHUI: O MaTepUAIIbHOM E€IUHCTBE MU,
3aKOHOMEPHOCTSAX M MO3HABAEMOCTHU SIBJIECHHUU MPUPOJBI, O MECTE U 3HAYEHWH XUMUU
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B CUCTEME ECTECTBEHHBIX HAyK W €€ poJii B 0OECINEUYEHUU YCTONYMBOIO Pa3BUTHS,
B PEIICHUU MPOOJIEM SKOJOTHYECKOM, SHEPreTHUYEeCKOW M MHUIEeBOM O€30MacHOCTH,
B Pa3BUTUU MEAUIMHBI, CO3[JaHUM HOBBIX MaTEPHAJIOB, HOBBIX MCTOYHHMKOB SHEPIUH,
B o0ecrne4eHUU  palMOHAIBHOTO  MNPHUPOJOMNOJBb30BaHUs, B  (POpMHUpPOBAHUU
MUPOBO33PEHUS 1 00IIEeH KyJIbTYphl YEIOBEKa, a TAKKE IKOJIOTHYECKU 0OOCHOBAHHOTO
OTHOIIIEHUS K CBOEMY 3/I0POBbIO U MPUPOIHOUN CPELE;

BJIAZICHUE CUCTEMON XMMUYECKUX 3HAHUN, KOTOPAsl BKIIFOYAET: OCHOBOIIOJIATAOIIINE
MOHSATUS — XUMHUYECKUN AJIEMEHT, aTOM, SIIPO aToMa, U30TOIIbI, JIEKTPOHHAsSI 000JI0YKa
aToma, S-, p-, d-aroMHBIe OpOMTAIM, OCHOBHOE M BO30YXJEHHOE COCTOSHHUS aToMma,
rUOpUAN3aLIUS ATOMHBIX opOuTanei, WOH, MOJIEKYJa, BAJICHTHOCTb,
ANIEKTPOOTPUIIATEIIBHOCTh, CTETNEHb OKHUCJICHUS, XUMUYECKash CBsA3b (KOBaJIGHTHas,
WOHHAsl, METaJUTMYEeCKasi, BOJOPOJAHAs), KpPUCTAUIMUECKas penérka, XuMHUecKas
peakuusi, pacTBOP, AJIEKTPOJIUTHI, HEIICKTPOJIUTHI, DJICKTPOIUTAYECKAS AUCCOLUAIUSA,
CTENEHb JUCCOLIMALIMKM, BOJOPOAHBIN TMOKa3aTelb, OKHUCIUTEIb, BOCCTAHOBUTEIIb,
TETJI0BOM A(PPEKT XMMUUYECKONU PEaKIUuK, CKOPOCTh XUMUUYECKON PEaKIiK, XUMUYECKOE
paBHOBECHE; TEOPUU M 3aKOHbl (TEOpPUA  DIJIEKTPOJIUTUUECKOM  JTUCCOIMALINH,
nepuoanueckuid 3akod .M. MenpaeneeBa, 3aKOH COXpaHEHHS MacChl BEIIECTB, 3aKOH
COXpaHEHHMs W MPEBPAIICHUS YHEPTUM NPU XUMUUECKUX PEAKIMIX, 3aKOH MOCTOSHCTBA
COCTaBa BEUIECTB, 3aKOH JEHCTBYIOUIUX MacCC), 3aKOHOMEPHOCTH, CUMBOJIMUECKHUH S3BIK
XUMUH, MUPOBO33PEHUECKUE 3HAHMUS, JEKAIIUE B OCHOBE IMOHMMAaHUS NPUYMHHOCTH U
CUCTEMHOCTH XHMHUYECKUX SIBJIICHHI; COBPEMEHHBIE MPEIACTABICHUS O CTPOCHHH
BEIIECTBA HAa AaTOMHOM, HWOHHO-MOJIEKYJSIPHOM M HAaJIMOJIEKYJISPHOM YpPOBHSX;
OPEACTaBICHUS O MEXaHW3Max XUMHUYECKHMX peakuui, TepMOIMHAMUYECKHX
U KUHETHYECKUX 3aKOHOMEPHOCTSAX HMX MPOTEKAHUS, O XUMHYECKOM pPaBHOBECHH,
pacTBOpax U JUCHEPCHBIX cUCTeMaX; (DaKTOJIOTUYECKHUE CBEJICHUS O CBOWCTBAX, COCTABE,
MOJIYYeHUH M O€30MacHOM HCIIOb30BAHUM BAaXXHEHIIMX HEOPTaHMYECKUX BEIIECTB B
OBITYy ¥ TPAKTUYECKOW JEATEIBHOCTH 4YEJIOBEKAa, OONIMX HAay4YHBIX MPUHIIUAIAX
XUMHUYECKOTO MPOU3BOJACTBA;

chOpPMHPOBAHHOCTh YMEHHI: BBISBISATH XapakTepHbIC TMPHU3HAKH TOHSATHH,
ycmauaenueams WMX  B3aUMOCBSI3b, UCHOIb308amMb COOTBETCTBYIOIIME  MOHSTHUSA
MIpU OMMCAHWU HEOPTaHUYECKHUX BEIIECTB U UX MPEBPAICHUN;

chOpPMHUPOBAHHOCTh ~ YMEHHUS  HCIOJNB30BaTh  XHUMHYECKYIO CHUMBOJIUKY
Uit cocTaBlieHus GOpMyJd BEHIECTB H  YpPaBHGHHHW XMMHUYECKHX  PEaKIIi,
cucremarnieckyro HomeHknatypy (IUPAC) w TpuBHanbHBIC Ha3BaHUS OTIEIBHBIX
BEIIECTB;

c(hOpMHUPOBAHHOCTh YMEHHUS OMPEEATh BAJICHTHOCTh M CTENIEHb OKHCIICHHUS

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

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

c(hOpMUPOBAHHOCTh yMEHUSA OOBSICHATH 3aBUCHUMOCTh CBOWCTB  BEILECTB

OT BUJIa XUMHUYECKOW CBSI3M M THUNA KPUCTAUIMYECKON peImETKH, OOMEHHBIM
1 JOHOPHO-aKIIENTOPHBIA MEXaHU3Mbl 00pa30BaHMsI KOBAJICHTHOU CBSI3H;
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c(hOpMUPOBAHHOCTh YMEHUI: KIacCU(PUIMPOBATh: HEOPraHUYECKHE BEIECTBA
M0 WX COCTaBY, XMMUUYECKHE PEaKIUU IO Pa3IMYHbIM MpHU3HAKaM (YUCITY U COCTaBY
pearupymromnmx BeIIeCTB, TEIIOBOMY J(deKkTy peakuuu, H3MEHEHUIO CTEleHen
OKUCJIEHUS  DJIEMEHTOB, OOpPaTUMOCTH, YYacCTHUIO Karaau3aTopa U  JpYyrue);
CaMOCTOSITEIILHO 8b10Upams OCHOBAHUSI U KPUTEPUU IS KIacCU(DUKAIUU HM3ydaeMbIX
BEIIECTB U XUMUYECKUX PEAKIIUA;

c(hOpMUPOBAHHOCTh YMEHHSI PACKPBIBATH CMBICI  TMEPUOJUYECKOrO0  3aKOHA
J.W. MeHnaeneeBa 1 J1€MOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBSICHUTENbHYIO U
MPOTHOCTUYECKYIO (DYHKITUU;

c(hOpMUPOBAHHOCTh YMEHHUI: XapaKTepPU30BaTh JIEKTPOHHOE CTPOEHHUE aTOMOB U
MOHOB XHMMHMYECKUX OHJIEMEHTOB IMEpPBOrO—4eTBEPTOro mnepuosioB llepuoguueckoit
cucrembl J[.I. MenaeneeBa, UCHOJIb3ysl MOHSTUS «IHEPrETUUECKUE YPOBHHY,
(QHEPreTHUYECKHE TOAYPOBHM», «S-, P-, O-aTroMHBIE OpOUTAIN», «OCHOBHOE M
BO30YXKIEHHOE DHEPreTUYECKUE COCTOSHUSI aToMay; OOBSCHITh 3aKOHOMEPHOCTHU
W3MEHEHUS CBOMCTB XUMHYECKUX 3JIEMEHTOB M UX COCIMHEHUM MO MEePUOJIaM U TpyIinam
[Tepuonnueckoin cucrembl .M. MenneneeBa, BaJC€HTHbIE BO3MOXXHOCTH aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOCHUS MX AJIEKTPOHHBIX 000JI0UEK;

c(hOpMUPOBAHHOCTh YMEHHUM: XapaKTepHU30BaTh (OMUCHIBATH) OOIHME XUMHYECKUE
CBOICTBA BEIIECTB PA3IMYHbIX KJIACCOB, 100MEepHcOams CyleCTBOBAHNE TeHETUUECKON
CBSI3M  MEXIy  HEOPraHMYEeCKMMHM  BElleCTBAMM C  IIOMOLIBK0  YpPaBHEHUM
COOTBETCTBYIOIIUX XUMUUYECKUX PEAKLINM;

c(hOpMHPOBAHHOCTH YMEHHUS  PaCKphIBaTh CYLIHOCTb: OKUCJIUTEIBHO-
BOCCTAaHOBHTEJIbHBIX PEAKIIMI MOCPEACTBOM COCTABIEHUS AJIEKTPOHHOTO OaliaHca dTUX
peakiuii; peakiuii HOHHOr0 OOMEeHa MyTEM COCTaBJICHHUS UX TOJHBIX U COKPAIEHHBIX
MOHHBIX YpPaBHECHWH; peakmuil TUApOJiM3a; PEaKIuid  KOMIUIEKCOOOpa3oBaHUS
(Ha MpuMepe TUAPOKCOKOMIUIEKCOB IIMHKA M aTIOMUHUS );

c(hOpMHPOBAHHOCTD YMEHUS OOBSCHATH 3aKOHOMEPHOCTH MTPOTEKAHUS XUMUUYECKHUX
pEaKUUi ¢ YUETOM MX SHEPreTUYECKUX XapaKTEPUCTHUK, XapaKTep U3MEHEHHSI CKOPOCTHU
XUMHYECKOW PEaKIWi B 3aBUCHMOCTH OT Pa3IUYHBIX (PAKTOPOB, a TAKXKE XapakTep
CMEILEHHS] XUMUYECKOT0 PaBHOBECHUS IO/ BIUSIHUEM BHEIIHUX BO3ACUCTBUMN (MPUHIIUIT
Jle lllarenbe);

c(hOpMHUPOBAHHOCTh YMEHHS XapaKTEPU30BaTh XUMHUYECKUE PEAKIUH, JIeKAIIHIe
B OCHOBE NPOMBIIIJIEHHOTO TMOJYYEHHUSI CEPHOU KHUCIIOTHI, aMMHaKa, OOIIie HaydHbIE
MIPUHIIUITBI XUMHYECKHUX MIPOU3BO/ICTB; 1eIeCO00Pa3HOCTh MIPUMEHEHUS
HEOPraHUYECKUX BEIIECTB B MPOMBIIUIEHHOCTH U B OBITY C TOUKU 3PEHUSI COOTHOIICHUS
PHUCK-TIONB3A;

c(hOpMHUPOBAHHOCTH BIAJCHUSI CHCTEMOW 3HAHWUW O METOJaX HAyYHOTO MMO3HAHMS
SBIICHUN TIPUPONBI — HAOMIOIEeHNEe, HW3MEPEHHE, MOJICTUPOBAHUE, SKCICPUMEHT
(peasibHbIN U MBICIICHHBIN ), UCIIOIB3YEMbIX B €CTECTBEHHBIX HayKaX, YMEHUS IPUMEHSATD
ATU 3HAHUS TPU IKCHEPUMEHTAJIBbHOM HCCIIEIOBAHUM BEUIECTB M MJi1 OOBSCHEHUS
XUMHUYECKHX SIBJICHUM, HMMEIOIIUX MECTO B NPUPOAE, MPAKTUYECKON IEATEIbHOCTH
YEJI0BEKA U B IOBCEIHEBHOM )KU3HU;
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c(hOpPMUPOBAHHOCTh YMEHHUSI BBISBISATH B3aUMOCBS3b XUMUYECKUX 3HAHUM
C MOHSATUSAMM U MPEJICTABICHUSIMHU IPYTUX €CTECTBEHHO-HAYYHBIX MPEMETOB JIJ1s1 OoJiee
OCO3HAHHOTO IOHMMAHUSI MAaTEPUATIBHOTO €IMHCTBA MUPA;

c(hOpMUPOBAHHOCTh YMEHUSI MPOBOAUTH PACUYEThI: C HCIOJb30BAHUEM MOHSITUN
«MaccoBasi J0JIs BEIIECTBA B PACTBOPE» U «MOJIIpHAsi KOHIIEHTPALIMS); MACChI BEILIECTBA
niu o0b€Ma Ta3a Mo M3BECTHOMY KOJUUYECTBY BEIIECTBA, Macce WU 00bEMY OIHOTO
M3 YYacTBYIOIIMX B pEaKIUH BEHIECTB; TEIUIOBOro 3¢ @dekra peakiuu; 3HAYCHUS
BOJIOPOJHOTO TIOKA3aTessl PacTBOPOB KHUCIOT M IIEJIOYEH C HU3BECTHOM CTEIEHBIO
JMCCOIMAIINK; Macchl (00BEMA, KOJIMUECTBA BEIIECTBA) MPOJYKTa PEAKIUU, €CIU OJTHO
U3 HUCXOJHBIX BELIECTB JaHO B BHUJIE pAacTBOpa C OINPEACIEHHOM MACCOBOM IOJEU
pPacTBOPEHHOIO BEIIECTBA WM JaHO B H30BITKE (MMEET MPUMECH); JOJU BBIXOJA
MPOJIYKTa peaKkiuu; 00bEMHBIX OTHOIIICHUM T'a30B;

c(hOpMUPOBAHHOCTh YMEHHI: CaMOCTOSITEIbHO IUTAHUPOBAaTH U TMPOBOJUTH
XUMUYECKUI JKCIEPUMEHT (MPOBEJCHUE pPeaKIMii MOHHOTO OOMEHa, MOJTBEPXKIACHUE
KaUYeCTBEHHOTO COCTaBa HEOPraHUWYECKHX BEIIECTB, OMPEAECICHUE CPElbl PACTBOPOB
BEIIECTB C TIOMOIIBIO HMHAMKATOPOB, W3YyYCHUE BIUSHHUS Pa3IMYHBIX (PAKTOPOB
Ha CKOPOCTh XMMHUYECKON pEaKIMH, PEIICHUE SKCIEPUMEHTAIBHBIX 3a/Ja4 MO0 TeMaM
«Metame» u «Hemertamibl»y) ¢ coOMoeHHEM TpaBUI OE30MAaCHOr0 OOpalleHUs
C BEIECTBaMU U JIa0OPAaTOPHBIM 000pyI0BaHKEM, (DOPMYITUPOBATH 1I€]Ib UCCIIETOBAHMUS,
npedcmasgnams B pa3NuyHON ¢GopMe pe3ylabTaThl HKCIEPUMEHTA, aHAIUZUPOBAMb
U OLICHUBATh UX JIOCTOBEPHOCTH;

c(hOpMHPOBAHHOCTh YMEHMI: COOJO/IaTh MpaBujia MOJb30BAHUS XUMUYECKON
NoCyAoi 1 1ab0paTOPHBIM 000pYAOBaHHEM, OOpAIICHHSI C BEIIECTBAMH B COOTBETCTBUU
C MHCTPYKIUSIMU TIO BBHIMIOJTHEHUIO JTA00OPATOPHBIX XUMUUYECKUX OMBITOB, YKOJIOTUUECKH
11€JIeCO00pa3HOr0 MOBEICHUS B OBITY U TPYJOBOM ACSATEIBHOCTH B IIENIAX COXpPAHEHUS
CBOETO 3JI0POBbS, OKPYKAIOWIEH MPUPOJHON CPEeIbl U JOCTHKEHHUS €€ YCTOWYHBOTO
pPa3BUTHUA, 0CO3HABAMb OMACHOCTh TOKCHUYECKOIO JIEMCTBUSA HA >KUBBIE OpPTraHU3MBbI
ONPEICIIEHHBIX HECOPTAHUYECKUX BEIIECTB, MOHUMAs cMbICT rokaszareis 111K

chOpPMHPOBAHHOCTh ~ YMEHHUW:  OCYIICCTBIATH  IEJICHANPABICHHBIA  MOUCK
XUMHYECKOW WH(GOpPMAIIUU B PA3IMYHBIX HCTOYHMKAX (HayyHas W ydeOHO-Hay4yHas
TuTepatypa, CcpeicTBa maccoBoil uMH(popmainuu, WHTEpHET W Apyrue), KPUTUUSCKU
aHANMM3UPOBATh XUMHUYECKYIO WH(pOpMAIUIo, TepepadaTeiBaTh €€ W HCIOIh30BATh
B COOTBETCTBHH C ITOCTaBJICHHON y4eOHOU 3a/adeci.
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TEMATHUYECKOE IINTAHUPOBAHUE

10 KJIACC
Ne HaumenoBanue Koma-Bo OCHOBHBIE BUBI ASITEILHOCTH LHOP
n/m pa3zaenoB U TeM 4acoB [IporpaMMHOE CoiepkaHue 00yJaroIIIXCsl
y4eOHOr0 mpeaMera

Pa3nen 1. TeopeTnueckne 0CHOBBI OPraHMYecKOH XUMHUH

11 IIpenmer 8 IIpeamer u 3HaYEHHE OPraHUYECKOW XUMMUH, PackpeiBath cMmbich u3ydaembix | bubnmoreka LIOK -
OpraHUYeCKOMXUMHUHU. HpeCTaBICHHE O MHOTOOOPa3uHOPTraHUIECKUX HOHSTHI (BBIIEISTH UX https://lesson.edu.ru/catalog
Teopust crpoeHus COCIMHEHUI. XapaKTEpHbIE SAKnace -
OpraHNYEeCcKHX DNeKTpOHHOE CTPOSHHE aToMa Yriiepoa: MPU3HAKW) U TIPUMEHSTH 3TH https://www.yaklass.ru/p/himija
COCIMHEHUI OCHOBHOE ¥ BO30YXZCHHOE COCTOSHHUSI. MOHATHUATIPH on¥cannu coctaBa | POl -

A. M. byriepora

BanenTHbIe BO3SMOXHOCTH aTOMayTJIepo/a.
XuMHUeckas CBSI3b

B OPraHUYCCKUX COCIUHCHUAX. Tunsr
rUOpUAN3AINY aTOMA YTIEpOo/a.

MexaHu3Mbl 00pa30BaHMs KOBAJICHTHONCBSI3H
(oOMeEHHBIH ¥ JOHOPHO-

aKIICTITOPHBIH ). THITBI TepeKPHIBAHUSIATOMHBIX
opOHTaNE: G- M T-CBS3H.

OnmuHapHas, TBOMHAS U TpOiHAas CBs3b. CITOCOOBI
paspsiBa CBsI3elH B MOJIEKYIaXOPTaHUIECKAX
BewecTB. [lonsatue

0 CBOOOJTHOM pajukae, Hykiaeoduie u
anekTpodue.

Teopust CTpoeHUs] OPraHUYECKUX COCTUHEHUI
A.M. BytnepoBa u ee COBPEMEHHOE pa3BUTHE —
CTPYKTYPHASITEOPUS OPTAaHHMIECKIX COSAMHEHUH.
3HaveHNe TEOPHH CTPOCHUS OPTaHUIECKUX
coequHeHnH. MoJIeKysipHbIE U CTPYKTYPHBIE
thopmynsl. CTpyKTypHBIE (POPMYITBIPA3TUIHBIX
BHJIOB: pa3BEepHYyTas, COKpaIleHHAas, CKeIeTHAs.
Wzomepus. Buapl nzomepun: CTpyKTypHas,
MIPOCTPAaHCTBEHHASL.

OnekTpoHHbIE 3P PEKTH B MOJIEKYTax
OpPraHUYECKUX COSAUHEHUM.

WHayKTUBHBIHA 1 Me30MepHBII 3 HEKThI.

Y CTPOEHUS BEIIECTB, AJIS
00BSCHEHHUS OTACIBHBIX (PaKTOB
U SIBJIEHUH.

PackpbIBaTh CMBICIT TOJIOKEHUH
TEOPUU CTPOEHUS OPTaHUUECKUX
BeiectB A. M. bBytieposa u
IPUMEHATh UX U1 00bSICHEHUS
3aBHCHUMOCTH CBOMCTB BEILECTB
OT COCTaBa U CTPOEHUSI.
Hcnonb30BaTh XUMUYECKYIO
CHUMBOJIUKY UISl COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIEHHBIX,
CKEJETHBIX) (hopMyI
OPraHNYECKUXBEILECTB.
OnpenensiTe BUAbI XUMUYECKOU
CBs3U (OMHAPHBIC, KPATHBIC) B
OPraHUYECKUX COCIMHEHMSIX.
XapakTepu3oBaTh POJib U
3HaYEHUEOPraHMYECKOH XUMUHU
B PELICHUH NPodIeM
9KOJIOTHMYECKOM, ITUIIEBOM
0e301acHOCTH, B Pa3BUTHH
MEIUIMHBL, CO3AaHUN HOBBIX
MaTepHajioB, B o0ecriedeHuI

https://resh.edu.ru/subject/
bubnnorexa MOIII -
https://uchebnik.mos.ru/catalogue
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[Ipencrasnenue o kIaccupuKauyd OPraHUUECKUX
BewecTs. [IonsTue

o pyHkumnoHanIbHOM Tpyme. I'oMomnorusi.
I'omonorudeckue psael. Homenknartypa
OpPraHMYECKHUX COEAMHEHUH (cucTemMaTHyecKkas u
TpUBHAJIbHBIE HA3BaHU).

OcobeHHOCTH U KITacCH(PUKAIUS OPraHUYeCKUX
peaxiuii. OKMCIUTEIHHO-BOCCTAHOBUTEIbHbIE
pPeaKIu B OpraHNYECKONH XUMHUHU.
JKcnepuMeHTATbHbIe MeTObI

H3Yy4eHMs BellecTB M UX NMpeBpalleHnii:
Lemoncmpayuu:

O3HaKOMJIEHHE C 00pa3liaMi OPraHHYECKUX
BEIIECTB M MaTepHUaJaMIHA UX OCHOBE; OMBITHI MO
MIPEBPAIICHNIO0 OPTaHIMYECKUX BEIIECTB MPH
HarpeBaHUH(IUIABIICHUE, O0YTIIMBAHUE U
TOpeHue).

Jlabopamopuvie onvimoi:

MOJEIIMPOBAHNE MOJIEKYJIOPIaHUYECKUX BEILECTB

paIoHaIBHOTO
MPUPOJIOIOBL30BAHUS;
MOATBEPKAATh €€ CBA3b C
JPYTUMUHAYKaMH.
Hcronp30BaTh MOACIH
OpPraHHYECKUX BEIICCTB

JUTSL UJLTFOCTPALIAN MX
XUMHYECKOT0 U
MPOCTPAHCTBEHHOT'O CTPOCHHUSI.
HaOsronaTh U OIuCHIBATH
JIEMOHCTPAI[OHHBIE OIBITHI;
MPOBOJIUTH M OIKMCHIBATH
T1abopaTOPHBIEC OMBITHI

Hroro no pazneny

Paznen 2. YriieBoaopoasbl

2.1 [IpenenbHbie
YTJIEBOZOPOIBI —
QJIKAHbI, IINKIOATKAHBI

Ankasbl. ["'oMonorudeckuii ps arkaHoB,001as
(dbopmyna, HOMEHKIATypa U H30MEpHUS.
ONeKTpOHHOE U IPOCTPAHCTBEHHOE CTPOCHUE
MOJIEKYJT aKaHOB, SP°-THOPUIN3AIHST ATOMHBIX
opburaneii yrimepona, G-CBs3b.

Konghopmepoir. Gusndeckne CBONCTBAAIKAHOB.
XHUMHUYECKHE CBOMCTBA AJIKAHOB: PEAKI[UU
3aMeILeHNs, H30MEepU3aLuy, JerHIPUPOBaHHS,
LUKIN3aLUH, TUPOJIN3a, KPEKUHTa, TOPEHHUS.
Haxoxnenue B mpupoge. Crioco0bt

MOJTY4€HHS U IPUMEHEHU e aJIKaHOB.
Huknoankansl. O0mast popMyia,HOMEHKIATYPa U
HU30MEpHSL.

Oco6eHHOCTH CTPOEHUS U XUMHUECKUXCBONCTB
MaJbIX (UKIONpONaH, HUKIO0YTaH) 1 OOBIYHBIX
(UMKIIONIEHTaH, IUKIIOr€KCaH ) UKIIOAJIKaHOB.
CriocoObl IOJTYY. ¥ IPUMEHEHHE IHUKIIOAIKAHOB

Bianers uzyyaeMbiMu
XUMHUYECKUMHUIIOHITHAMHU.
BbIABIIATE XapaKTepHbIE
MIPU3HAKUIIOHATUH,
yCTaHaBJIUBATh UX
B3aMMOCBSI3b, HCIIOJIb30BATh
COOTBETCTBYIOIIME TOHSTHUS
IIPY ONHMCAaHUH COCTABA,
CTPOECHUSIU MPEBpaLCHUN
OpPraHUYECKUX COCIUHEHUH.
Hcnonp30BaTh XMMUYECKYIO
CHUMBOJIUKY U1l COCTaBJICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOIA, COKpAIIEHHOH,
CKEJIETHOI) hopMyI
YTIEBOOPOJIOB.

Y cTaHaBIMBaTh

bu6mmoreka [IOK -
https://lesson.edu.ru/catalog
SKmnace -
https://www.yaklass.ru/p/himija
POII -
https://resh.edu.ru/subject/
bubmmorexa MDIII -
https://uchebnik.mos.ru/catalogue
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2.2 Henpenenvubie 14 Aunkenbl. ['OMOIOru4ecKuii psiz aIKEHOB,00Iast MPUHAJICSKHOCTD BEIIECTB K bubmuoreka LIOK -
YTIICBOJIOPOIBL: (bopMyIa, HOMEHKIIATypa. ONPEICICHHOMY KJIacCy https://lesson.edu.ru/catalog
QJIKEHBI, AJIKaJUCHBI, DNeKTpOHHOE ¥ IPOCTPaHCTBEHHOCCTPOCHHE YIIJIEBOIOPOJIOB IO COCTABY H SAKnacce -

AJKHHBI MOJIEKYIT aIKEeHOB, SP’-THOPHIM3AIHA ATOMHBIX CTPOCHHIO, HA3bIBATh MX https://www.yaklass.ru/p/himija
opburaeli yriepoaa, 6- U m-cBsi3u. CTpyKTypHasi | IO CUCTEMAaTUYECKON PoII -
U reoMeTprueckas (yuc-mpanc-) i30MepHs. HOMEHKJIATYPE;IPHBOIUTh https://resh.edu.ru/subject/
@u3HUECKUE CBOICTBA aJIKEHOB. XUMUYECKHE TPUBUAJIBHBIC HA3BaHUS Bubmuorexa MOI -
CBOMCTBA: PEaKITUUITPUCOEIMHEHSI, 3aMEIIICHNS B | OTACIBHBIX MTPEACTaBUTEICH https://uchebnik.mos.ru/catalogue
0-TIOJIOXKEHU € TIPHU JBOMHOM CBS3H, YTJIEBOZOPOJIOB.
MOJTMMEPHU3AIUHN U OKUCIICHHUS. Onpenensite BUAbI XUMUYECKOH
IIpeocmasnenue o mexanuzme peakyuu CBSI3U B MOJIEKYJIax
9NIEKMPOPUNLHOCO NPUCOEOUHEHUSL. YIIJIEBOIOPOI0B(KOBAJICHTHAS
IIpaBuno MapkoBHrkoBa. KauecTBEHHbIEpEAKIIMM | HENOJSpHAs U
HAa JIBOWHYIO CBSI3b. NOJISIPHASI, G- U TT-CBSI3b).
CriocoObl TTOJTyYeHUsT M TPUMEHEHHEATKEHOB. [MonTBepkaaTh HAa KOHKPETHBIX
Ankamensl. Knaccudukarus anxaaneHoB nprMepax XapakTep
(compspKeHHBIE, H30JIMPOBAHHEIE, 3aBHCHMOCTHPEAKIIMOHHOMN
Kymynauposartwie). OCOOEHHOCTH SJIEKTPOHHOTO CITIOCOOHOCTH
CTPOCHUS] NXUMUYIECKHX CBOHCTB CONPSDKEHHBIX | YIIIEBOIOPOAOB OT KPATHOCTH U
IueHoB, 1,2- u 1,4-npucoearHeHue. THITAKOBAJICHTHOU CBSI3H (G- U
IMonmmepu3arust COnpsyKEHHBIX UEHOB. T- CBSI3M), B3AUMHOT'O BIIMSTHHS
CnocoObI moMy4YeHus ¥ IPUMEHEHNE aJIKaIneHOB. | aTOMOB M IPYIIIIATOMOB B
AnkuHbL. ["'OMONOrnuecknii psa alKUHOB,00IIast | MOJIEKYJIaX; a TakKe
(hopmyna, HOMEHKIIATypa U H30MEpPHSL. OT 0COOEHHOCTEH peanu3anuu
DJeKTPOHHOE U TIPOCTPAHCTBEHHOE CTPOCHHE Pa3IMYHBIX MEXaHU3MOB
MOJIEKYJT aJJKHHOB, SP-THOPH IH3ALIH IPOTEKAHUSAPEAKIUH.
AJIEKTPOHHBIXOpOHTANICH aTOMa YTieposa. XapakTepu3oBaTh COCTaB,
DU3HYECKUECBONCTBA AIKUHOB. XUMUYECKUE CTpPOEHUE, IPUMEHEHHUE,
CBOMCTBA: PEAKIIMU TPHCOCANHEHHS, (bu3nyecKre U XUMUYECKHe
JMMEPH3aLUH U TPUMEPH3ALNH, OKUCICHHSL. CBOICTBa, B)KHEHIIINE CIIOCOOBI
KucnorHble cBOMCTBa aTKHHOB, HMEFOLITHX HIOJTy4YEeHUS! YTIIEBOIOPOIOB,
KOHIIEBYIOTPOIHYIO CBsi3b. KauecTBeHHBIE NPUHAISKAIIHIX K
peakIrHa TPOWHYIO CBS3b. Pa3TMYHBIMKIIACCAM.
CrnocoObI TOTyYeHHsI U IPUMEHEHUE BBISBISTE TeHETHYECKYIO CBSI3b
QJIKHHOB MEX]y yriIeBOIOPOIaMHU

2.3 | ApomaTuueckue 8 ApoMaTHYECKUE YTIIEBOAOPOIBI. pa3IMYHBIX KIacCOB U bubnuorexa LHOK -
YTJIEBOAOPO/IBI T'omonorudeckuit psix apeHoB, ooiias Gpopmyna, | MOATBEPKIATH €€ HAIUUUE https://lesson.edu.ru/catalog
(apensl) HOMEHKJIATypa ¥ U30MepHsl. DNEKTPOHHOE U ypaBHEHUSIMHU SAKnacc -
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MIPOCTPAaHCTBEHHOE
CTPOCHHE MOJIEKYJIbI OeH30I1a.

IIpaBuio apoMaTU4YHOCTH, IIPUMEPHI
apOMaTUYECKUX COEAUHEHHUI.

Du3HUeCKue CBOICTBA apeHOB. XUMUYECKUE
CBOMCTBa OEH30J1a U €rOrOMOJIOTOB: PEaKIIUU
3aMelleHHs B OCH30JIbHOM KOJIbIIE U
YII€BOJOPOTHOMPAANKAIIE, PEaKIIH
NPUCOCINHEHNUS, OKUCIIEHHE TOMOJIOTOB OEH30I1a.
Peaknuu anexTpohIbHOTO 3aMeleHusl.
[Ipencrasienune 00 OpHEHTHPYIOIIEM JEHCTBUN
3aMecTUTeNel B OEH30JIbHOM KOJIbIIe Ha ITpUMepe
AJKUJIBHBIX PaIUKAIOB, KAPOOKCHUIIBHOM,
THAPOKCUIIBHBIN, aMUHO- 1 HUTPOTPYIIIT,aTOMOB
raJoreHoB.

Oco0eHHOCTH XMMHYECKHUX CBOMCTB CTHPOIA.
ITommepnzarus ctupona. CrocoOb! MOTydeHUS U
IIPUMEHEHNE apOMAaTUIECKUX YIIIEBOAOPOIOB

2.4 | IlpuponHsie [Ipuponusrii ras. I[lomyTHbIe HEPTSIHBICTA3HI.
HUCTOYHUKHU Hedth u €€ nponcxoxaeHue.
YIIIEBOIOPOJIOB U MIX KamMeHHBI# yroyib ¥ MPOoayKTHI eronepepadoTKy.
repepadoTKa Croco6b1 iepepaboTkn He(TH: TIeperoHka,
KPEKHUHT (TepMUYECKUN, KaTATNTHICCKIIN),
puGOpPMHUHT, THPOITH3.
[IpoxykTer mepepaboTku HeTH, X MPUMEHEHHE
B TIPOMBIIIIICHHOCTHH B OBITY.
I'enernyeckas CBs3b MEXY Pa3THYHBIMU
KJIaCCaMU YTIIEBOJIOPOJIOB
2.5 | T'aoreHNpoOM3BOIHBIC DNEeKTPOHHOE CTPOCHUE TaJIOTSHOMPOU3BOTHBIX
YIJIEBOIOPOI0B YIJIEBOIOPOJIOB.

Peaknuu 3amerienus rajoreHaHa THIPOKCHII,
HUTPOIPYIIY, HUAHOTPYIIITY, aMUHOTPYIIITY.
JelicTBre Ha raJOreHNpPOM3BOAHBIEBOTHOIO U
CIMPTOBOIO pacTBOpa Mienoun. Bzaumoneiicteue
JUTaJOreHaJKaHOB ¢ MAlHUEM U LIMHKOM.
[ToHsiTHE O METANTIOOPTaHUYECKUX COETUHEHMSIX.
Hcnonp3oBaHue rajJoreHnpon3BOIHBIX B OBITY,
TEXHUKE UB CUHTE3E.

COOTBETCTBYIOIINX XUMHYECKUX
peakuun

C UCTIONIb30BaHNEM
CTPYKTYPHBIX(pOpMYJT BEIIECTB.
XapakTepu3oBaTh HCTOUYHUKU
YTIIEBOIOPOJHOTO CHIPBSI
(HedTh, MPUPOAHBIA Ta3,
YTOJIb), CITIOCOOBI UX
nepepaboTKH U PaKTHYECKOE
IIPUMEHEHNE TTOIy4YaeMBIX IIPH
OTOMIIPOIYKTOB.
Hcnons3oBaTh 00IIeHAyYHBIE
METOAbI ITO3HAHUA

IIpU CaMOCTOATCIIBHOM
IIJIAaHUPOBAHUM, IPOBEACHUHN 1
OIIMCaHNN XUMHNYECCKOI'O
JKcrepuMenTa (JrabopaTopHbIE
OIIBITHI U IPaKTHUYECKUE
pabortsr). CiieoBaTh IpaBUIaM
Oe30macHOWpPabOoTH B
nmabopaTopuu

IIPY UCTIONB30BAHNHI
XUMUYECKOU MOCyAbl U
000pyIOBaHUS, a TAKKE
MIpaBUJIaM OOpaIIEHUS C
BEILIECTBAMUB COOTBETCTBHUH C
MHCTPYKLHSIMU BBIITOJIHEHUS
1a060paTOPHBIX OITBITOBU
MPAKTHIECKUX padoT

TI0 TTOJTYYEHUIO U U3yUYEHUIO
OpPraHUYECKHUX BEIIECTB.
[IpencraBisTe pe3ynbTaThl
JKCIIepUMeEHTa B (JOopMe 3aHucu
YpaBHEHUH COOTBETCTBYIOIINX
peakLuil 1 enaTh BBIBOJBI HA
MXOCHOBE.

[IpoBOaUTE BEIYMCIEHUS

JUISL ONIPEAEIeHUs

https://www.yaklass.ru/p/himija
POIII -
https://resh.edu.ru/subject/
Bubnmorexa MOIII -
https://uchebnik.mos.ru/catalogue

bu6mmoreka [IOK -
https://lesson.edu.ru/catalog
SKmnace -
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POII -
https://resh.edu.ru/subject/
bubmmorexa MDIII -
https://uchebnik.mos.ru/catalogue
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JKcnepuMeHTATbHbIE METOIBI

U3y4YeHHs BELIeCTB U UX MpPeBpaLleHmii:
Lemoncmpayuu:

JeMOHCTpalus pU3NYECKUX CBOMCTB
yII€BOJ0POJ0B (PacTBOPUMOCTE);
KayeCTBEHHBIE PEaKINH YIIIEBOOPO/IOB
Pa3IUYHBIX K1accoB (oOeciBeUrBaHUE OPOMHON
VI NOJTHOM BOJIBI, pacTBOpa MepMaHraHaTa
KaJIusl, B3aUMOZICHCTBUE alleTHIIEHA C
aMMHaYHBIM PaCTBOPOM OKcHaacepedpa);
00pas3IIbl TNIACTMACC, KayIyKOB UPE3UHBI;
kosekinu «HedTb» u «Yromby;
BHJcOPparMenT « By nkaHH3auspe3uHbD).
Jlabopamopnvie onvlmul:

O3HaKOMJIEHHE ¢ 00pa3iaMH IiacTMace,
Kay4yKOB H PE3UHBL;

MOJIETUPOBAaHIE MOJIEKYJ YTIIEBOIOPOIOB 1
raJoreHONPON3BOAHBIX;

MOJTy4eHIE METaHa U H3yUeHHE erOCBOMCTB;
MOJTy4YeHH e alleTH/IeHa 1 N3yYeHHE erOCBOMCTB.
Ilpakmuueckue pabomoi:

No 1. ITonydyeHue 3TuICHA U U3YyYEHUEETO
CBOMCTB.

Pacuémnule 3a0auu:

olpeneneHrne MOJIEKYIIPHO (HOopMYIIBI
OpPTaHHYECKOT'0 BEIIECTBA

10 MaCCOBBIM JIOJISIM aTOMOB DJIEMEHTOB,
BXOJISIIIX B €TI0 COCTaB;

HaXO0XIeHNE MOJIEKYISIPHON (OPMYITBI
OPTaHUYECKOT'0 COSAMHEHUS 10 Macce (00bheMy)
MIPOJYKTOB CTOPaHUS;

pac4€Thl O ypaBHEHUIO XUMUYECKOH PEaKITUU

MOJICKYJISIPHON (hOPMYJIBI
OpPraHUYeCKOro BEIECTBA 110
YPaBHEHUIO XMMHUYECKOU
pEeaKIMUU 110 MacCCOBBIM JIOJISIM
aTOMOB 3JIEMEHTOB, BXOJALINX
B €r0 COCTaB, 110 MACCE

(0OBeMy) MPOAYKTOB CrOPaHHUSI.

CaMocCTOSTENBHO ITAHUPOBATh
HOCYILECTBIISATH CBOIO
MI03HABATEIbHYIO
ACATCIbHOCTb, IIPpUHUMATh
AKTUBHOE y4acTue

B TPYIIIOBOM y4eOHOI
JeATEILHOCTH

Hroro no pazneny

35

Pa3nen 3. Kuciopoacoaep:kaiine oprannieckmne coeIMHeHNs

3.1

Cnuptsl. ®enon

11

[penenbHBIE OTHOATOMHBIE CITUPTEI.

Crpoenue Mornexys (Ha MpuMepe MeTaHoNa 1
sTaHona). ['omonornyeckuiipsn, odmas popmyna,
H30MepHs, HOMEHKJIATypa U KilaccuQuKaus

PackpbIBaTh CMBICIT H3y4aeMbIX
MOHATHI (BBLACIATH HX
XapaKTEpHBICTIPU3HAKH) 1
IPUMEHSATH 3TH NOHITHAIPU

bubmmoreka LIOK -
https://lesson.edu.ru/catalog
SIKnacc -
https://www.yaklass.ru/p/himija
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cnuptoB. Puznyeckre CBONCTBA CIUPTOB.
BonoponHas cBsi3b.

XUMUYECKUE CBOMCTBA: pEAKLIMM 3aMEILICHHUS,
JlerupaTanu, OKUCIEHNU S, B3aUMOJIEUCTBUE C
OPraHn4CeCKMMU U HCOPraHNICCKUMHU KHUCJIIOTAMU.
KauectBennas pCaKknuAa Ha OAHOATOMHBICCIIMPTEI.
®u3noIoruuecKoe AefcTBUE ITaHONA U METaHoMa
Ha opranusM 4enoBeka. CriocoObl OTydeHust U
IMPUMCHECHUEC OTHOATOMHBIX CIIMPTOB.

[pocteie 3¢upbl, HOMEHKIATYPa U U30MEPUSI.
Oco0eHHOCTH (PU3HUECKUX MXUMHUYCCKUX
CBOWMCTB.

MHoroaToMHEBIE CITUPTHI: STUIICHTJINKOJIbH
rautepuH. Ou3nueckue 1 XUuMUUEeCKUECBOMCTBA!
peaKkuu 3aMelleHns], B3auMOIEUCTBUE C
OPraHn4YCeCKNMMU 1 HCOPraHN4CCKUMHU KUCJIIOTaMU,
KauecTBEHHas PeaKIHs Ha MHOTOaTOMHEIE
CIUPTHI.

DU3NOJIOrMYECKOE ICMCTBHE Ha OPTaHU3M
genmoBeka. CITOCOOBITTONYICHHS U IPUMECHCHHE
MHOTOaTOMHBIX CTUPTOB.

®enon. CTpoeHHE MOIEKYJIbl, B3AUMHOEBIIHSTHIE
THAPOKCOTPYIITEI U OSH30IBHOTO SApa.
Ousnueckue cBoricta peroma. OcoOEHHOCTH
XUMHYECKUX CBOWCTB (heHoa.

KagecTBennsle peakiun Ha GeHon. TOKCHIHOCTh
(henoma. CriocoObI TTOTy4eHVS ¥ IPUMEHEHNE
(henoma.

®denondopmanbaerugHas cMoia

3.2

KapOouunsueie
COCITMHEHHS:
aJIbJICTU/IBI U KETOHBI.

KapOoHoBBIE KHCITOTHI.

CrnoxHbie 3¢upsl.
Kupset

21

KapOoHUIIbHBIEC COCMHCHYSI: alTbCTH B
KETOHBI. DJIEKTPOHHOE CTPOCHHE
KapOOHMJIBHOM IPYIIbL ['oMonoruyeckue psiist
aJbJICTHIOB UKETOHOB, 001as Gopmyia,
H30MepHs U HOMEHKIaTypa. Ousnyeckue
CBOMCTBA aJIbJICTHJIOB U KETOHOB.

XUMUYEeCKrEe CBOWCTBA aJIbJIETUJIOB U KETOHOB
(peakuuu npucoeauHenus). Ilpedcmasnenue o
MeXanuzme peakyuiHyK1eopuIbHo20

OMHMCAHUM COCTaBa U CTPOCHUS
BEIIECTB, /I O0BACHEHUS
OTJENBHBIX ()aKTOB U SBJICHU.
Ucnonp30BaTh XUMHUECKYIO
CHUMBOJIMKY IJId COCTABJICHUSA
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOI, COKpAIIEHHO)
(hopMyJ1 KHCIIOPOCOACPIKAIIUX
OPraHn4CCKUX BCIICCTB.
YcraHnaBivBaTh
IMIPUHAAJIC)KHOCTD
KHCIIOPOTOCOAePIKAIITIX
OpPraHn4€CKuX BEIICCTB

K OIPENeIeHHOMY KJIaccy 1Mo
COCTaBYH CTPOCHUIO, HA3HIBATh
nux

10 CUCTEMATHYECKON
HOMEHKJIATYPE;

MIPUBOJUTH TPUBHAIHHBIC
Ha3BaHUA OTJEIBHBIX
npeAcTaBUTeNEen
KHACJIOPOACOAEPIKAIINX
COeIMHEHNH. XapaKTepru30BaTh
COCTaB, CTPOEHHUE, IPUMEHEHNE,
¢u3nUeCKre U XUMHYECKHIE
CBOMCTBA, BaKHEHILIHE CITOCOOBI
MONyYEeHHSI TPEICTaBUTENEH
Pa3IMYHBIX KJIACCOB
KHACJIOPOACOAEPIKAIINX
COEMTHEHU; BBISBIISATh
TEHETUYECKYIO CBSI3b

MEX/Ty HOIMH ¥ TIOATBEPKIATh
e€ HanmM4Ke ypaBHEHHUSIMH
COOTBETCTBYIOIINX XUMUYECKAX
peaKIuii ¢ NCIOIh30BAHUEM
CTPYKTYPHBIX (POPMYII BEIIECTB.
IloaTBepkaaTh Ha KOHKPETHBIX
MIpUMEPAX XapaKTep

POIII -
https://resh.edu.ru/subject/
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NPUCOeOUHEHUS.

OxucneHue abIeru0B, KaueCTBEHHBIC PEAKITUU
anpaerunoB. CriocoObl MOMy4YeHHs U IPUMEHEHUE
aJIbJICTUJIOB UKETOHOB.

OnHOOCHOBHBIE NTpeNIENbHbIE

kapOOHOBBIE KUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJICKYJT KapOOHOBBIX KUCIOT. M3oMepus u
HOMeHKIaTypa. duznveckrecBoiicTBa,
BOJIOPOJIHBIE CBSI3U.

XUMHUYECKHE CBOMCTBA: KUCIOTHEIE CBOMCTBA,
peaxius 3TepudUKaIiy, PEaKIHK C y4aCTHEM
YIIJIEBOIOPOJJHOT OpAIUKATIA.

IlonsTie o ITPOU3BOIHBIX Kap60HOBBIXKI/ICJ'[OTZ
CIIOXKHBIE d(DUPBI, AH2UOPUOBL, 2ATI02EHAHSUOPUODI,
amuovl, HUMPUTBL.

Oco0eHHOCTH CBOWCTB MYPaBbHHONKHUCIIOTHI.
MHoroo0Opa3nue kKapOOHOBBIX KHUCIIOT.
Oco0EHHOCTH CBOWCTB HEMPEICIBHBIX U
apoOMaTHYECKHX KapOOHOBBIX KHCIIOT,
TUKapOOHOBBIX KHCIIOT, THIAPOKCHKAPOOHOBHIX
kuciorT. [lpeacraBureny BrICIINX KapOOHOBBIX
KHCJIOT: CTEApPUHOBAS, TATbMATHHOBAS,
OJICHOBAS, IUHOIe8A3, TUHOLEHO8AS

KuCcIOTHL. CrIocOObI TOTYYeHHS U TIPHMEHEHIE
KapOOHOBBIX KHCJIOT.

Croxxable 3pupbl. ["'oMoornaeckuit ps,o0mast
(hopmyna, nzoMepust u

HOMEHKJIATypa.

Kupsl: ctpoenue, undeckre U XUMAYECKHE
CBOICTBA >KMPOB: TUAPOIHU3B KHCION U LIEITOYHON
cpenax.

OCOOEHHOCTH CBOMCTB KUPOB, COJEPKAIIUX
OCTaTKH HETPeebHBIX)KUPHBIX KUCIOT. JKUpHI B
MIPUPOJIE.

M1 KaK CONA BBICITUX KAPOOHOBBIX

KHCHOT, NX Moroliee aercteue. [lonsmue

0 cunmemuueckux morowux cpeocmeax(CMC)

3aBHCUMOCTHPEAKIIMOHHON
CIOCOOHOCTH
KHCJIOPOJCOACPKAINX
OpPraHn4CCKuX BCUICCTB

OT QYHKIIMOHATBHBIX TPYIIIT

B COCTaBE UX MOJIEKYII,
B3aUMHOI'OBJIMSAHUS aTOMOB U
TPYIII aTOMOB B MOJIEKYJIax; a
TaKXKe

OT 0COOEHHOCTH peaTu3aluu
Pa3IMYHbIX MEXaHHU3MOB
MIPOTEKAHUSPEAKIIUI.
OmnuceiBaTh COCTaB,
XUMHYECKOE CTPOCHUE U
IIPUMEHEHUE )KUPOB U
VIJIEBOJIOB, XapaKTepH30BaTh
UX 3Ha4YeHUe JUIs
KU3HEIEATEIbHOCTH
OpraHU3MOB.

Oco3HaBaTh OMAaCHOCTh
BO3/ICICTBUS HA )KUBBIE
OpPTraHU3MBI OIpeEIIEHHBIX
KHCJIOPOICOAEPKAIINX
OPraHUYECKHUX BELIECTB U
HOSICHATDH Ha IIpUMepax
CrocoOBI YMEHbBIIIEHUSH
MPEAOTBPALLEHHS UX BPEIHOTO
BO3JICHCTBUSA HA OPTaHU3M
yenoBeka.lcnons3oBath
0O0IIeHayYHBIE METOIBI
MIO3HAHUS

IIPU CAMOCTOSITEIEHOM
IUTaHUPOBAHUH, TIPOBEACHUH U
OIMCAHUU XUMHUYECKOTO
sKcniepuMenTa (1abopaTopHbIe
OIIBITHI U TIPAKTHYECKUE
pabotsr). CrienoBath npaBuiIam
Oe3onacHolpaboTHI B
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3.3

YraeBoasl

OO01as XapaKTepUCTUKA YTIICBOJIOB.
Kiaccudukanus yrieBoaoB (MOHO-, TU-H
TIOJTUCaXaPH/IBI).

MoHocaxapu/ibl: II1I0K03a, (PyKTO3a,prud03a,
rajakTo3a, Ie30KCuproo3a.

DuU3NYECKHE CBOMCTBA U HAXOXKIACHUE B IIPUPOJE.
®orocunte3. Onmuyeckaauzomepus. Konvuamo-
yenHas

maymomepus Ha npumepe MoJ1eKyibl TIIIOKO3bI,
poeKIuu Xeyopea, o- U f-aHOMEpPBI TIIOKO3bI,
XUMHUYECKUE CBOWCTBA TJIFOKO3bI:

C YYaCTHEM CIIMPTOBBIX U aJIbIACTUAHOUTPYILIL,
CITUPTOBOE M MOJIOYHOKHUCIIOE OpOKEHNE
TJTFOKO3BI.

IIpuMeHeHmne TTI0KO36I, €€ 3HAUCHUEB
KUBHEACATCIIBHOCTH OpraHu3sMa.

Jucaxapuasl: caxapo3a, ManbTo3a U JIAKTO3a.
BoccranasnuBarolyie 1 HEBOCCTaHABIIMBAIOIINE
JCaXapU/IbL.

I'uaponus caxapossl. HaxoxxaeHues npupoe u
MIpUMEHEHHE.

[Tonmmcaxapuapl: Kpaxmall, TITHKOT€H U
nemtonosa. CTpoeHne MakpOMOJIeKyTKpaxmara,
TJINKOT'€HA ¥ [EJITFOIO03bI.

®u3nyecKue CBOMCTBA KpaxMasa U LEJUTFOJIO3bI.
XuMHYecKHe CBOMCTBaKpaxmaia (THAPOIIN3,
KaueCTBEHHAAPEAKITUS C HOIOM). XUMHIECKIE
CBOWCTBA IEIUTIONO3BI (THIPOIIN3, PEAKITUS
ronmy4derre 3(UpoB nemtono3sl). [lorstre 06
HCKYCCTBEHHBIX BOJIOKHAX (BUCK03a,all€TaTHBII
IIEJNK).

IKCcIepUMeHTATbHbIE METObI

H3Yy4eHHs BeleCTB M UX MPeBPaIleHuii:
[Hemoucmpavuuu:

CBOICTBA CITUPTOB: PAaCTBOPHMOCTEB BOJIE,
B3aMMOJICHCTBHE ITAHOJIA C HATPUEM, OKHCIICHUE
STUJIOBOTO CIIUPTAAUXPOMATOM Kaius (BO3MOKHO
HCIIOJIb30BaHUE BUJIECOMATEPHATIOB);

nabopaTtopuu mpu
UCIIOJIb30BAHUN XUMHYECKOH
MOCY/Ibl ¥ 000pYyI0BaHUs, a
TaKXe IpaBuiIaM OOpaIleHus ¢
BEIIIECTBAMUB COOTBETCTBUH C
UHCTPYKIUSIMU BBITIOTHCHUSI
71a00PaTOPHBIX OIMBITOBU
MPaKTUIECKUX padoT 1Mo
MOJTYYEHHIO U U3YYCHUIO
OpPraHUYECKHX BEIIECTB.
IIpencraBiATh pe3yabTaThI
JKCIIepUMEHTa B JOpMeE 3aInCH
YPaBHEHUI COOTBETCTBYIOIINX
peakiui u JenaTh BBIBOJIBI Ha
HUXOCHOBE.

[IpoBOMTE BEIYHCITEHUS

JUIS OTIpEIeTICHUS
MOJIEKYJIIPHON (HOPMYJIbI
OPraHWYECKOr o BEIIECTBA T10
YPaBHEHUIO XUMHUYECKOU
PEAKIMUH 110 MACCOBBIM JIOJISIM
aTOMOB JIEMEHTOB, BXOJISIIINX
B €TI0 COCTaB, a TaKKe HA
OIpe/ieNIeHne ION BBIX0JIa
HPOIYKTA PEaKINU

OT TEOPETHYECKH BO3MOKHOT 0.
CaMOoCTOATENbHO TIIAaHUPOBATh
MOCYILECTBIISTH CBOIO
NI03HABATEIBHYIO
JeATebHOCTh; IPHHAMATh
aKTHBHOE y4acTHE

B TPYIITIOBOY y4eOHOMH
JeATeTbHOCTH
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KaueCTBEHHBIE PEAKIINU aJIbJIETHI0B:C
aMMHa4YHBIM PacTBOPOM OKCHJIA cepedpa u
ruapokcugoM Meau(Il); xumuueckue cBolicTBa
pacTBOPayKCYyCHOW KHUCIIOTHI.

Jlabopamopuvie onvimul:

peaxius riavuepuna ¢ ruapokcunommenu(ll);
OKHCJIEHHE 3THUJIOBOTO CIIUPTA B aJIbAETUT
PaCKaJIEHHON MeIHOUIPOBOJIOKOM;
B3aMMOJIEHCTBHE PACTBOPA IITFOKO3BIC
ruapokcugom menu(1l);

B3aUMO/ICHCTBUE KpaxMasa C HOJOM.
IIpakTH4YecKkue paGoThi:

No 2. Permenue sKCIepUMEHTABHBIX 33724 110
teme «CrupThl U PEHONIBIY;

No 3. Permenne KCIepUMEHTABHBIX 32724 10
teme «KapOoHoBbIe KUCTOTHL. CI0KHBIE d(DUPED.
Pacuémnvie 3a0auu:

orpesieNieHne MOJICKYIISIPHOH (opMyJTbl
OPTaHUYECKOT'0 BEII[ECTBA 10 MACCOBBIM JIOJISIM
ATOMOB AJIEMEHTOB,BXO/SIIINX B €0 COCTaB; IO
macce (00beMy) TPOIYKTOB CTOPAHUS,

10 KOJIMYECTBY BeliecTBa (Macce, Obemy)
MIPOAYKTOB PEAKIINHU H/HITUICXOTHBIX BEIIECTB;
pelieHue pacuETHBIX 3a/1a4 Ha OMpeIeTIeHne JOIN
BBIXO/Ia TIPOLYKTApEaKIIUU OT TEOPETHIESCKU
BO3MOKHOTO

Wroro no pazgeny

41

Pa3zgen 4. A3oTconep:kaniue o

raHUYCCKHUE COCAUHCHU A

4.1 AMWUHEL
AMWHOKHUCIIOTEI.
benku

12

AMUHBI — OpTaHUYECKUE ITPOU3BOJHBICAMMHUAKA.
Kaccudmkarms aMmrHOB: anmpaTHIeCKue H
apoMaTHYEeCKHe; IIEPBUYHBIE, BTOPUYHBIE U
TperuuHble. CTpoeHne MOJeKy, o0ras popmyna,
H30Mepus, HOMEHKIIaTypa U (hu3ndecKue
cBolicTBa. XMMHYECKOE CBOMCTBA
anudaTnyecKux aMIHOB: OCHOBHBIE CBOWCTBA,
ANTKWIMPOBAHUE, PEAKIINH

¢ a30TUCTOM KHCI0TOM. COoJIM aJKUIIaMMOHUS.
AHWINH — IPEACTABUTENIb aMUHOB

PackpbIBaTh CMBICIT H3y4aeMbIX
HOHATHH (BBILACIATH UX
XapaKTepHBICTIPU3HAKH) U
MPUMEHATH 3TH HOHATHAIIPU
OIMCAHWHU COCTaBA M CTPOCHHUS
BEILIECTB, [yl O0BSICHEHUS
OTAENbHBIX (PAKTOB U SBJICHUI.
Hcnons30BaTh XUMHUYECKYIO
CUMBOJIUKY Ul COCTABIICHHS
MOJIEKYJISIPHBIX M CTPYKTYPHBIX
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apoMatuueckoro psiaa. CTpoeHue aHWIMHA.
B3anmMHoe BIUsHME TPYIIT aTOMOB B MOJICKYJIE
anmmHa. OCOOCHHOCTH XUMUYECKUX CBOWCTB
anunuHa. KauecTBeHHBIE peaKIIuy Ha aHWJIHH.
CriocoObl TToNTyYeHne 1 IpUMeHEHH e
anu(aTHIeCKUx aMUHOB U aHUJIMHA U3
HUTPOOEH30IA.

AMUHOKHCTIOTHI. HOMEHKIIaTypa 1 H30Mepus.
OTaenbHBIE TPECTABUTENH 0.-aMHHOKHUCIIOT:
[JIALIWH, aJlaHWH, (QeHULIANAHUN, CePUH,
2NYMAMUHOBASL KUCTOMA, TU3UH, YUCHEUH.
Onmuueckasauzomepusi AMUHOKUCTOM.:

D- u L-amunoxuciomet.

®u3NYECKHE CBOMCTBA aMUHOKHUCIIOT.
XUMHUYECKUE CBOMCTBA AMUHOKUCIIOT KaK
aM(OTEPHBIX OPraHUYECKUX COCTUHECHHM,
peaxmus MOJUKOHICHCAINH, 00pa30BaHNe
MENTUIHON CBSI3U.

buonornueckoe 3HaueHre aMHHOKUCIOT. CHHTES
MENTUIOB.

Bbenku kak npupoansie nonumepsl. IlepBruunas,
BTOpUYHAS U TPETHYHAS CTPYKTypa OEIKOB.
XHUMHUYeCKHe CBOWCTBA OCIKOB: THIPOIN3,
JleHaTypalus, KaYeCTBEHHbIE PEAKLII

Ha OeNKH.

ITonsiTHE 00 a30TCOMEPIKAIINX
TeTEPOLUKINYECKUX COCAUHEHUSIX.
IIupuMHUIMHOBBIE U TyPUHOBBIE OCHOBAHUSL.
HyxenHoBbie KUCIOTBI:COCTAB, CTPOCHUE U
OHMOJIOTHYECKOEPOITh.

JKCNepUMeHTAIbHbIE METOAbI

H3Y4YeHHUSI BeleCTB M UX NpeBpalleHuii:
[Hemoucmpavuuu:

pacTBopeHre OEIKOB B BOJIE;

JIleHaTypanus OEINKOB P HATPEBaHHH,
[IBETHBIC PEAKI[UU OEIKOB.

(pa3BEpHYTOI, COKpAIIEHHO)
(hopMyn a30TCOAEPIKALITIX
OpPraHUYECKHUX BEICCTR.
OrnpenensaTe TPUHAAISKHOCT
a30TOCOJIEPIKAITUX BEIIECTB K
OTIPEJICIICHHOMY KJIACCY IO
COCTaBYU CTPOCHUIO, HA3BIBATH
ux

10 CUCTEMATUYECKOU
HOMEHKJIATYPE; IPUBOIUTh
TPUBHAJIbHBIC HA3BAHUS
OT/IENIbHBIX MIPEACTAaBUTENEH.
XapakTepuzoBaTh COCTaB,
CTPOCHHUE,TPUMEH EHHE,
(bu3nYECKHEe U XUMHUYECKHE
CBOMCTBA, BaXKHEHILIHE CITOCOOBI
TONTyYEHHS TUITHYHBIX
npeAcTaBUTeNen
a30TCOJIEpKAIINX COCTMHEHUH.
OnuceIBaTh COCTaB, CTPYKTYPY,
OCHOBHBIE CBOMCTBA O€EJIKOB;
MOSICHATH Ha IpUMepax
3HaYEHNEOENKOB /ISl OpraHu3Ma
YeNoBeKa.

[IpoBoANTH BEIYMCIICHS

JUTSL OTIpEIeTICHHS
MOJIEKYIISIPHON (HhOpMYIIBI
OpPTaHUYECKOT'0 BEIIECTBA 110
MacCCOBBIM JIOJNISIM aTOMOB
AJIEMEHTOB, BXOJISIINX B €T0
COCTaB, a TAKXKE 110 YPaBHEHHSIM
XUMHYECKUXPEAKITUH.
Hcnonp3oBaTh 00IMIEHAyYHBIE
METO/IbI TTO3HAHHUS

TIPH CAaMOCTOSITEIIBHOM
TJIAHUPOBAHUY, TIPOBEICHUH U
OIMMHUCAaHUU XUMUIECKOTO
9KCIepuMeHTa (JlabopaTopHbIe
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IpakTHyeckue paGoThl:

Ne 4. Pemenne sxcriepuMeHTaIbHbBIX3a1a4 1O
TeMe «A30TcozeprKale OpraHu4ecKue
COEJIMHEHUS;

Ne 5 Pemienue skcriepuMeHTaIbHbIX3a/1a4 110
Teme «Pacro3HaBaHNe OPraHMYEcKUX
COCIMHEHUI».

Pacuémuvie 3a0auu:

orpe/ieNieHne MOJICKYIISIPHOH (opMYyJTbI
OpPTaHMYECKOT'0 BEIIECTBA

10 MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJISIINX B €T0 COCTaB; Mo Macce (00bemy)
MIPOAYKTOB CTOPaHUS;

10 KOJINYECTBY BelIecTBa (Macce, 00beMy)
MIPOIYKTOB PEAKIIMHU/UIIA UCXOIHBIX BEIIECTB;
peuieHe pacu€THbIX 3a/1a4

Ha oIpeJeNIeHHE 10IH BbIX0/a IPOIyKTapeaKIuu
OT TEOPETUYECKU BO3MOYKHOTO

ONBITHI U TPAKTHYECKHUE
pabotsr).CaMOCTOATENBHO
IUIAHUPOBATH HOCYIIECTBIISATh
CBOIO [TO3HABATEIbHYIO
JeATEIbHOCTD; TPUHUMATh
AKTHBHOE y4acTHE

B IPYIIIOBOI Y4eOHOM
JIeATEITBHOCTH

Hroro no pazneny

12

Pa3znes 5. BbICOKOMOJIEKYJISIPHBIE COEeIMHEHUS
51 BricokomonekysipHbie | 6 OCHOBHBIC TTOHSATHS XUMHUH Bramers n3ygaeMbIiMu bubmuoreka [IOK -
COEIMHEHUS BBICOKOMOJICKYIISIPHBIX COSTUHEHHIA: MOHOMED, XUMHYECKAMUTIOHSITHSMHE: https://lesson.edu.ru/catalog

MIOJIMMED, CTPYKTYPHOE 3BEHO, CTEIEHb
MIOJIMMEPU3aLiuK, CPEOHSA MOJIEKYJIIPHAs Macca.
OCHOBHBIE METOIBICUHTE3A
BBICOKOMOJICKYJISIPHBIX COCIUHEHUH —
MOJIMMEPU3aLusl ¥ MOJIUKOHAECHC AL
Ilpeocmasnenueo cmepeopezynsipnocmu u
HAOMONEKYISAPHOU CIMPYKmMype NoAuMepos,
3a8UCUMOCIb CBOUCE NOAUMEPOE OM UX
MOAEKYNAPHO20 U HAOMONIEKYISAPHO20 CIMPOCHU.
[Honumepnsie matepuansl. [Inactmaccs
(ONMMATHIIEH, OJIMIPOITUIIEH,
MTOJIMBUHIIXJIOPUA, TIOJIMCTHPOIL,
MOJIMMETHIIMETaKpUIIaT, IOJIUKapOOHATHI,
noJu3TWIeHTepedTanaT). Y TWIN3alus 1
nepepadoTKa IiacTuka.

OnacToMepsl: HaTypaJbHbIH, CHHTETUYECKHE

PacKpBIBaTh CMBICI H3Y4aeMbIX
HOHATHH U IPUMEHSTDH 3TH
HOHATHSI IIPY OIMCAHUH COCTaBa
U CTPOEHHUS

BBICOKOM OJIEKYJISIPHBIX
OpPraHUYECKHUX BELIECTB,

U1l OOBSICHEHUS OTEIbHBIX
(haKTOBM SBICHU.
Hcnonp30BaTh XMMUYECKYIO
CHUMBOJIUKY U1l COCTaBJICHUS
CTPYKTYPHBIX ()OPMYJI BELIECTB
(MOHOMEPOB Y TIOJIMMEPOB) U
ypaBHEHUH peaKLHii
NOJIMMEpPU3ALUUH
MOJIMKOHICHCALIU Y.
OnwuceIBaTh COCTaB, CTPOCHHUE,

SKmnace -
https://www.yaklass.ru/p/himija
POII -
https://resh.edu.ru/subject/
bubmmorexa MDIII -
https://uchebnik.mos.ru/catalogue
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Kay4yku (OyTa rieH OBBIi,XJIOPOTPEHOBBIH,
M30NPEHOBBIN) M CUJIIMKOHEI. Pe3nna.

Bonokna: HaTypasnbHbIe (IIepCTh, MIENK),
HUCKYCCTBEHHBIE (BUCKO3a, al[eTaTHOE BOJIOKHO),
CHUHTETUYCCKUE BOJIOKHA (KAalpOH U JIaBCaH).
Tonumepvr cheyuanvHo2o HazHayeHus (Meghaown,
Kesaap, 21eKmponpogoosiyue noaumepb,
buopasnazaemvie NOIUMeEpPLL).
JKCrepuMeHTATbHbIE METOIBI

H3y4YeHHUsI BeleCTB M UX NMpeBpaleHuii:
Llemoncmpayuu.

O3HAKOMJICHHE C 00pa3laMu MPUPOTHBIX U
HUCKYCCTBEHHBIX BOJIOKOH,IIJIACTMACC, KAyIyKOB.

IIpakTHYecKHe padoThI:

Ne 8. Pertienue skcriepuMeHTaIbHBIX3a/1a4 110
TeMe «Pacrmo3naBanue

ITACTMACC ¥ BOJIOKOH)

OCHOBHBIE CBOICTBA U
MIPUMEHEHUEKAYYYKOB,
HauboIee
pacnopocTpaHEHHBIX BUIOB
IJIACTMACCH BOJIOKOH.
Hcnonp30Bath 001IeHAYIHEBIE

Wroro no pazueny 6
OBIIEE 102
KOJIMYECTBO

YACOB I10

ITPOTPAMME
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Ne | HaumenoBanue Koim- OCHOBHBIE BUJBI ASITEILHOCTH HOP
/T | pa3/ieiioB U TEM BO [IporpaMmmHoOe copepixkanue 00yJaroNMXCs
y4eOHOr0 MpeMeTa | 4acoB
Pa3znen 1. TeopeTnueckue 0CHOBbI XUMUM
1.1 | Ctpoenue aToma. 9 AtoM. CocTaB aTOMHBIX sifiep. XUMHYECKHUHA PackpbIBaTh CMBICI U3y4aeMBbIX bubmoreka LHOK -

ITepuognueckuii
3aKOH H
ITepuognueckas
CHCTEMa
XUMHYECKUX
DJIEMEHTOB

.. Menneneena

aneMeHT. M3otonel. Kopnyckyasipro-601H0601i
oyanusm, 0BOUCMBEHHASI NPUPOOA INIEKMPOHA.
CtpoeHue 3JIEKTPOHHBIX 000JI0YEK aATOMOB,
KB8aHmMogvle Yucid.

DHepreTuyecKrue YpOBHHU U MOAYPOBHH. ATOMHBIE
opbutanmu. Kiaccupukanms XuMUIECKHX
9JIEMEHTOB (S-, pP-, d-, f- amemenTsI).
Pacnpenenenuve 371eKTPOHOBIIO ATOMHBIM
OpOUTATISIM; HPUHYUN MUHUMYMA SHEPSUL,
npunyun Ilaynu, npasuno Xynoa. DNeKTpOHHbBIE
KoH(HTryparmu aToMoB deMeHToB I — IV
[IEPUOI0B B OCHOBHOM H BO30YKICHHOM
COCTOSIHHH, 3JIEKTPOHHBIE KOH(QHUTYPAITTHAOHOB.
Tonsamue 06 3uepeuy uonuzayuu, 5HepeUU
CPOOCMBA K 2NeKMPOHY.
ONEeKTPOOTPHUIIATEIIEHOCTb.

Ilepuoanueckuii 3axoH u [lepuoandeckasi cuctema
xumudeckux 3nmemeHToB .. MenneneeBa. CBsi3b
ITepuonuueckoro 3akoHa u Ilepuoanueckoi
CHUCTEMbI XUMUYECKHX 3JIEMEHTOB C COBpPEMEHHOMN
TEOpUEN CTPOEHUS aTOMOB. 3AKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMUYECKUX DIIEMEHTOB H
00pa3yeMbIX IMH TIPOCTHIXU CIIOKHBIX BEIIECTB IO
rpyIaM 1 nepuojaM. 3HaueHue MepHOAHIeCKOro
3akoHa /.M. Menneneena.

IKCcIepUMeHTATbHbIE METObI

H3Yy4eHHs BeleCTB M UX MPeBPalleHmii:
Hemoucmpavuuu:

BubI Tabnw «[leproanueckas cucrema
xumuyeckux anementoB/[.M. MenneneeBay»

MOHATUH (BBIACTATH UX XapaKTepHbIE
MIPU3HAKHN) U IPUMEHSTH 3TH MOHATHUS
IIpU ONIMCaHNUU COCTaBa U CTPOCHUA
BEILECTB, JIs OOBSICHEHMS
OTIENbHBIX ()aKTOB U SBJICHUM.
PackpbIBaTh CMBICIT IEPHOAUYECKOTO
3akoHa J[. 1. MenaeneeBa n
JIEMOHCTPUPOBATH €0
CHCTEMaTHU3HPYIOIIYIO,
O0BSCHUTEIHHYIO U
MIPOTHOCTUYECKYIO (DYHKITHH.
XapakTepu30BaTh JICKTPOHHOE
CTpOCHHE aTOMOB (B OCHOBHOM U
BO30YXIEHHOM COCTOSTHIH) 1 NOHOB
XUMHUYECKUX dJIeMeHTOB 1 — 4
MIEPUOJIOB M MIX BaJICHTHBIC
BO3MOKHOCTH, HCITONB3YsI TOHATHSAS-,
p-, d-3JeKTpOHHBIC OPOUTAIH,
SHEPreTUYECKHe YPOBHHU.

OOBACHATH 3aKOHOMEPHOCTH
M3MCHCHHS CBOMCTB XMMHYECKHUX
3JIEMEHTOB U WX COSTHHECHUH 10
MepruoiaM U TpyImam
[lepuoguueckoii cuctemsi /. U.
Menneneesa

https://lesson.edu.ru/catalog
SKnace -
https://www.yaklass.ru/p/himija
POII -
https://resh.edu.ru/subject/

bubnnorexa MOIII -
https://uchebnik.mos.ru/catalogue
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1.2

CrpoeHue
BEIICCTBA.
MHuoroo0pa3sue
BEILICCTB

11

XuMuueckasi CBA3b. BUIbl XUMUYECKONCBS3H:
KOBaJICHTHAs1, HOHHAS, METAJTMYECKasl.
MexaHu3Mbl 00pa30BaHus KOBAJICHTHOW CBSI3H:
OOMEHHBIH ¥ JOHOPHO-AKLENTOPHBIH.
DHeprus u JyiiHa cBs3H. [onsapHOCTD,
HaIPaBJICHHOCTh U HACHIIIAEMOCTh KOBAJICHTHOU
cBs3u. Kpatasle cs3u. BomopoaHas cBs3b.
MexMOomeKyIsIpHBI€B3aUMOICH CTBHUS.
BasieHTHOCTH 1 BaJIEHTHBIE BO3MOKHOCTHATOMOB.
Tubpuouszayus amomuwvix opoumaneii. Csizb
3JIEKTPOHHOM CTPYKTYPBI MOJIEKYJI C UX
TEOMETPUIECKUM CTPOCHUEM (Ha mpuMepe
COCIMHEHUH 2JIEMEHTOBBTOPOT'O TIEPHOIA).
IIpencrapienre 0 KOMIUIEKCHBIX COCTUHEHUX.
CocTaB KOMITJIEKCHOTO MOHA:
KOMITIIEKCO00pa30BaTeNb, JINTAH/IHL.
KoopaunanrioHHOe 41CIo.
HomMeHknaTypa KOMIUIEKCHBIX COEIMHEHUM.
3HaveHNe KOMIUIEKCHBIXCOETMHEHNH.
IloHsTHE O KOOPAMHALIMOHHOW XUMUH.
BemecTsa MONEKYyISIPHOrO U HEMOJIEKYJIIPHOT O
cTpoeHus. TUIbl KPUCTAJUIMYECKUX PELIETOK
(cTpykTyp) u cBoiicTBa BemiecTB. [loasTHE O
JUCIIEPCHBIX cucTeMax. VICTHHHBIE pacTBOPBL.
IIpencraBneHre 0 KOJIIOUIHBIX PACTBOPAX.
Croco0bI BEIpa)KEHUS KOHIIEHTPAITHN PACTBOPOB:
MaccoBas J0Js BEUIECTBA B pacTBOPE, MOJISIpHAs
KOHLIeHTpauus. HachllieHHbIe 1 HEHACBHILICHHbBIE
pacTBOpbI, pacTBOPUMOCTh. KpucramnoruapaTsl.
Kitaccudukamms 1 HOMEHKIATypaHEOPTraHUIECKUX
BEILLECTB.
JKCNepUMeHTAIbHbIE METOAbI
H3Y4YeHHUSI BellleCTB M UX NpeBpalleHuii:
Hemoucmpavuuu:
MOJIENU KPUCTATNYECKUX PEIIETOK.
Pacuémnuwie 3a0auu:
C UCTOJIb30BAHUEM MOHSATUI «MaccoBas IO
PacTBOPEHHOT'O B-Ba», «MOJISIPHAsI KOHIICHTALIHS)

PackpbIBaTh CMBICT H3ydaeMbIX
MOHSTHH (BBIACIATH HX XapaKTepHbIE
MPU3HAKN) U IPUMEHSTH 3TH TIOHSTHUS
MIPU ONMHMCAaHUU COCTaBa U CTPOCHUSA
BEIIECTB, IS OOBICHEHUS
OTACNBHBIX (PaKTOB U SIBJICHUH.
Onpenensite BUABI XAMHUECKONCBSI3H
(KOBaJICHTHOM, NMOHHOM,
METaJUTMYECKOW, BOIOPOTHOMN ) B
COEMHEHHUAX, TUI KPUCTaJUTNIECKOM
PEMIETKUKOHKPETHOTO BEIIIECTBA.
OOBACHATH MEXaHU3M 00pa30BaHUS
KOBAJICHTHOM CBsI3M (OOMEHHBIN U
JIOHOPHO-aKIIETITOPHBIN ).
OnpenensiTe BaJEHTHOCTH M CTENEHb
OKHCIIEHUS] XUMUYIECKUX DJIEMEHTOB B
COEIMHEHHUAX Pa3IMIHOrO COCTaBA.
OOBACHATH 3aBUCUMOCTH CBOWCTB
BEIIECTB OT BHUJa XUMUIECKOH CBSI3U
Y TUIA KPUCTAIITMYECKON PEIIETKH.
IIpoBOANTD BBIUUCIIEHUS C
WCTIOJIH30BAHUEM TIOHSATHS «MaccoBas
JIOJIS BEIIIECTBAB PACTBOPE»

bubmuoreka LIOK -
https://lesson.edu.ru/catalog

SKnace -

https://www.yaklass.ru/p/himija

PoII -
https://resh.edu.ru/subject

Bubnmorexka MDIII -

https://uchebnik.mos.ru/catalogue
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1.3

XUMHUUECKHE
peakuuu

19

Knaccupukanus Xumuyeckux peakuuii B
HEOPraHUYECKON U OPraHMYECKOH XUMHHU. 3aKOH
COXpaHEHUS MacChl BEI[ECTB; 3aKOH COXPaHEHUS U
NpEBpaLICHUS SHEPTUN TTPH XUMUUECKHX
peakuusix. TernoBsie 3 exTsl XUMUUIECKUX
peaKkuuu.

TepMoxuMHu4ECKUE ypaBHEHUS.

CKOpOoCTh XUMHUECKOH peakiny, ee 3aBUCHMOCTh
OT pas3nuuHbIX (hakTopoB.I oMoreHHbIe 1
rereporeHHble peakun.Katamms u kaTtaan3aTopsl.
OO6patuMble 1 HeOOpaTUMBIE PEAKIIHH.
Xumuueckoe paBHoBecre. KoHcranTa
XUMHUYECKOT0 paBHOBecHs. DaKTOPHI, BIUSIOIIUE
HAa MOJIO)KEHUE XUMHYECKOT 0

paBHOBECHS: TEMIIEPATYpa, JIABJICHHUE U

KOHIOCHTpalnU BEIIECTB, YUaCTBYIOIIUXB PECAKIIUH.

ITpunmun Jle larenbe.

OnexkTponuTrdeckas auccornuanus. CHiabHbIE U
cimabbie 37eKTpoauThl. CTEeHb TUCCOITHAITIH.
Honnoe npoussedenue 600vl. Cpera BOTHBIX
PacTBOPOB: KUCIIOTHAS, HEUTpabHAs, IIIeIIOTHAS.
Bonmopomusrii mokaszatens(pH) pactsopa.
TI'unponus comneit.

Peakiinu noHHOro oOMeHa.
OKHCIUTETEHO-BOCCTAHOBUTEITbHBICPCAKITHH.
CrereHb OKUCIEHHMS.

Oxkucnutenb U BoccTanoBUTeENb. [ Iponeccsl
OKMCIICHUS M BOCCTAHOBJICHUS. Baxknaeiimnme
OKHCJIMTEIN M BOCCTAHOBUTEIN. MeTon
3JIEKTPOHHOTO Oaanca. DIIEeKTPOIU3 PacTBOPOB U
PacIUIaBOB BEIIECTB.

JKCcNepUMEHTATbHbIE METOABIN3YYeHH
BeLeCTB U UX NMpeBpalleHuii:
Hemoucmpavuuu:

pasnoXxeHne MepoKCHia BOAOPOIaB IMIPUCYTCTBHH
KaTanm3aTopa.

JlabopamopHuvie onvimol:

MIPOBEJICHHUE PEeaKIMii HOHHOTOOOMEHa;

PackpbIBaTh CMBICT H3ydaeMbIX
MOHSTHH (BBIACIATH HX XapaKTepHbIE
MPU3HAKN) U IPUMEHSTH 3TH TIOHSTHUS
MIPY ONUCAHUU COCTaBa U CTPOCHUS
BEIIECTB, IS OOBICHEHUS
OTACNBHBIX (PaKTOB U SIBJICHUH.
KnaccuguimpoBatb XUMAYECKHE
PEaKIny Mo pa3IMYHBIM IPU3HAKAM
(amcy U cOCTaBy pearupyromnumx
BEIIIECTB, TEIIIOBOMY 3P PeKTy
peaKIuu, U3MEHEHUIO CTEIIEHEN
OKHCJICHUS 3JIEMEHTOB,
00paTHMOCTH, YYaCTHIO
KaTalm3aTopa u T.11.);
CaMOCTOSITENTFHO BEIONPATH
OCHOBaHUS H KPUTEPUHU

TS KITacCH(UKAIIMU XMMUYECKUX.
PackpbIBaTh CMBICI H3y4aeMbIX
HOHATHH (BBLAENATH UX XapaKTEpHbIE
IIPU3HAKU) U IPUMEHSTh 3TH IOHITUS
IIPY OIIMCAHUH COCTaBa U CTPOCHUS
BEILECTB, Ul 00bACHEHUS
OTAENbHBIX (PAKTOB U SBIECHUIL.
KrnaccudunupoBaTs XumMudeckue
PEAKLUU 110 Pa3IMYHBIM IPU3HAKAM
(ducmy U cocTaBy pearupyromux
BEIIECTB, TEIJIOBOMY 3P PEKTY
peaKUnu, U3MEHEHUIO CTENEHEH
OKHCIJICHUS 3JIEMEHTOB,
00paTUMOCTH, YIACTHIO
KaTaJu3aTopa u T.I1.);
CaMOCTOATENLHO BBIOMPATh
OCHOBaHUS U KPUTEPUHU

VIS KITACCU(PUKALUI XUMUYECKHX
peaKuui.

OOBSCHATH 32aKOHOMEPHOCTH
NPOTEKAHUS] XUMUYECKUX PEaKIINHC
y4€TOM HX SHEPreTHYECKUX

bubmuoreka LIOK -
https://lesson.edu.ru/catalog
SKnace -
https://www.yaklass.ru/p/himija
POI -
https://resh.edu.ru/subject/

bubaunoreka MOIII -
https://uchebnik.mos.ru/catalogue
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OIIPEJEIIEHUE CPENbI PACTBOPOB BELIECTB C
IIOMOIIIbIO YHUBEPCAIbHOTOMHINKATOpA.
IIpakTH4yeckue padoThl:

Ne 1. BiusiHue pazinuuHbIX (JaKTOPOBHA CKOPOCTh
XUMUYECKOM peaKIny;

Ne 2. Biiusinue pa3nuuHbIX (akTopoB

Ha MOJIOKEHNE XMMUYECKOTr0 PAaBHOBECHS;

Ne 3. Xumundeckue peakiiui B pacTBOpax
3JIEKTPOJIUTOB.

Pacuémnvie 3a0auu:

pacd&Thl Macchl BEleCTBa WK 00beMa Ta30B o
M3BECTHOMYKOJIMYECTBY BEIIECTBA, MAaCCE UITH
00bEMY O/THOTO U3 YYaCTBYIOIINXB PEAKITUT
BEIIECTB;

BBIYHCIICHHE MacCOBOW IO M MOJISIPHON
KOHIIEHTPAIIH BEIIECTBAB PacTBOPE;
BBIYHCIIEHHE Macchl (00beMa,KoIndecTBa
BEILIECTBA) NPOAYKTA PEaKLIUH, €CIIU OIHO U3
BEIIECTB JAHOB BUJE PACTBOPA C ONPENEIIEHHON
MAaccOBOM J10J1€il paCTBOPEHHOT' O BEIIECTBA

XapaKTEepUCTHUK, XapaKTep U3MEHEHHUS
CKOPOCTH XMMHUYECKON peaKInH

B 3aBUCHUMOCTH OT Pa3IUYHBIX
(hakTOpoB, a TAKKE XapaKTep
CMEILEHUS] XUMHUYECKOT O PAaBHOBECH S
IO/ BIUSIHUEM BHEIIHUX
Bo3aeiicTBu# (mpuHUmn Jle
[latenne).

PackpriBats cymuocts: OBP
MOCPEJICTBOM COCTaBJICHUS
3JIEKTPOHHOTO OalaHca ATHX
peaKInii; peakuii HOHHOTO 0OMeHa
MTyTE€M COCTABJIEHUS UX MOJTHBIX U
COKpAILIEHHBIX MOHHBIX YPaBHEHMUI;
peakiui ruJpoiamn3a, peakiun
KOMILJIEKCOOOpa3oBaHus (Ha mpuMepe
TUAPOKCOKOMILIEKCOBITUHKA U
AJIOMUHUSA).

IIpoBOANTE W ONMHCHIBATH
XUMHUYECKUH IKCTIEPUMEHT:
OTIpeneNeHrne Cpeapl BOTHBIX
PacTBOPOB BEIIECTB; TPOBEICHNE
peaxIiii FOHHOTO OOMeHa; U3y4IeHne
BITUSTHYSI Pa3IMIHBIX (PAaKTOPOB HA
CKOPOCTb PEaKIIUi U MOJ0KEHUE
XUMHUYECKOTO PAaBHOBECHSI.
CrnenoBaTh IpaBHUIIaM MOJIH30BAHMS
XUMHYECKON NOCyA0H U
1a60paTOPHBIM 00OPY/TOBAHHEM.
IIpencraBusTh pe3yabTaThl
XUMHYECKOT0 IKCTIEPUMEHTAB (pOopMe
3aMKcy ypaBHEHHH
COOTBETCTBYIOIINX PEeaKIun

U JIeNaTh BEIBOJBI HA UX OCHOBE.
IIpoBOANUTE BEIMUCIIECHUS: C
HCIIOJIb30BAHUEM MOHATHUS «MacCoBast
JIOJIs BELLIECTBA B paCTBOPE», a TAKKE
10 YPAaBHEHUSIMXUMHUYECKUX
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peaxunﬁ, B TOM 4YHUCJIC
TCPMOXUMHUYCCKUC paC‘léTI)I

Pa3jnen 2. Heoprannyeckasi XumMus

2.1 | Hemerasisl 31

ITonoxenue HemerasuioB B Ilepuoguueckon
cucreMme xuMmuieckuxasnemeHTon .M.
MenneneeBa 1 0COOCHHOCTH CTPOCHHUS WX aTOMOB.
®u3nYecKre CBOMCTBA HEMETAIIOB.

AmtoTpornivst HEeMETaJuIoB (Ha TIpuMepe
KUCJI0pOAa, cephl, hocopa u yriiepozaa).
Bonopos. I[Tonyuenue, pusndeckne 1 XUMUIECKUE
CBOICTBA (peaKIuu C MEeTaUIaMH U HEMETaJIaAMH,
BOCCTaHOBJIEHHE OKCUIOB U cojei). [ uapuapr.
TonumBHBIE DJIEMEHTHI.

lanorensl. HaxoxkmeHnue B mpupoze, crioco0b
noy4eHus pu3nueckue NXUMHUECKe CBOMCTBA.
TI'anorenoBogopo/bl. Baxkueliime
KHCTIOPOJCOEpPIKAIINE COeTNHEHUS TaIOTESHOB.
JlaGopaTopHBIC ¥ TTPOMBITIIICHHBIE CITOCOOBI
MIOJTy4eHHsI TajoreHoB. [Ipumenenne rajnoreHos u
HUXCOEIUHEHUI.

Kwucnopon, 030H. JIabopatopHbie 1
MIPOMBIIIUIEHHBIE CITOCOOBI ITOTydEHHS KUCIOPO/Ia.
®u3nyecKre U XUMAYECKU ECBOMCTBA KUCIOPOAa U
030Ha; uX mpuMeHerue. OKCHIBI 1 TePOKCHIBL.
Cepa. Haxoxaenure B Iprupoe, CIIoCOOBI
Toy4eHusi, pU3nIecKne 1 XUMHUIECKHUE CBOHUCTBRA.
CepoBogopon, CyabhuIbL.

Oxcupt cepui(IV) u (V). Cepuucras ucepHas
KHCIIOTBHI U UX COJIH.

OCoOeHHOCTH CBOWCTB CEPHOMN KUCIIOTHI.
[IpumMeHeHue ceprl U €€ COeTUHEHUN.

Asor. Haxoxenue B mpupoze, Criocoosl
rony4eHusi, pu3ndecKue 1 XUMHUIECKUEe CBOHCTRA.
Ammuak, HUTpubl. OKCUabl a30Ta. A30TUCTas U
A30THAsI KKCIIOTHI U UX coi. OCOOeHHOCTH
CBOICTB a30THOIKUCTOTEL. [IpuMeHenHue a3ota u
€ro coeqUHEHNH. A30THBIE YIOOpEHUSL.

Docdop. Haxoxnenne B npupoe, cnocoObl

PackpbIBaTh CMBICIT U3y4aeMBbIX
MOHATUH (BBIJCTATh HX XapaKTepPHBIC
MPU3HAKU ) U IPUMEHSTH STH MOHATHUS
MIPY ONMKMCAHUU COCTaBa U CTPOCHUS
BEIIIECTB, JIs OOBSICHEHHMS
OTJENbHBIX ()AaKTOB U SBJICHUI.
OOBACHATH 00IIME 3aKOHOMEPHOCTHB
W3MEHEHUY CBOMCTB HEMETAJJIOB HUX
COEJMHEHUN C YYETOM CTPOCHHUS UX
ATOMOB M TTOJIOKEHUS B
IIepuonnueckoii cucreme
XUMHYECKuX 3eMeHToB [[. 1.
Menneneesa.

XapakTepru3oBaTh (OMUCHIBATD)
o0IIMe XMMHYECKIE CBOMCTBA
HEMETAaJUIOB, NX BaXKHEHIIINX
COEIMHEHNH, TTOATBEPIKIAs ATO
ONHCaHne MPUMEPAMH YpaBHEHHUN
COOTBETCTBYIOIINX XUMHUYIECKAX
peaKkIui.

CocTaBiATh ypaBHEHHS
OKHCITUTENFHO-BOCCTAHOBUTENBHBIX
peaKIuii U peakuii HOHHOTO OOMeHa
U PacKpBIBATh UX CYIIHOCTH

C TIOMOIIIBIO AIEKTPOHHOTO Oaanca
Y MOHHBIX YPABHEHHM.
XapaKkTepu30BaTh BIUSHUE
HEMETAJUIOB M UX COEIMHEHUN Ha
JKUBBIE OPT'aHNU3MBI; OITUCHIBATH
MIPUMEHEHHE B PA3IMYHBIX O0JIACTSIX
MIPAKTHUYECKON AEATEINbHOCTH
YeNoBeKa.

ITonTBepkaaTh CymecTBOBaHUE
TEHETUYECKOH CBSI3U MEXTY
HEOPraHWYECKUMHU BEIIECTBAMUC
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MoTy4eHus, pU3nYecKre U XUMUYECKHE CBOUCTBA.
Dochuast 1 pocdun. Oxcuapl pocdopa,
opTodochopHas KUCIIOTA U €€ COJIH.
Memadghocghoprnas u nupogocopuasxuciomeot,
gochopucmas u ghocghoprosamucmas Kuciomol.
[Ipumenenue dpocdopa u ero coequHEHUA.
®docdopHbie ynoOpeHus.

Yruepoa. Haxoxnenue B mpupose, crnocoos!
noxydeHus, (PU3NIECKHe U XUMHUUECKHE CBOICTBA.
Oxcuapt yriepona(Il) u (1V), yronpHas kuciora u
ee conu. [IpuMeHeHne yrieposa u ero
COCIMHEHUI.

Kpemunii. Haxoxeaune B Ipupoie, ClioCOOBI
oy4eHus, Qru3ndecKkrne NXUMUISCKUE CBOWCTBA.
Oxcup xkpemuusa(1V), kpemMHIEBas KUCIIOTA,
cunukaThl. [IpuMeHeHe KpeMHUS U ero
coequHeHni. CTEKIT0, ero MoJydeHne, BHIBI
CTEKOI.

JKcnepuMeHTAIbHbIE METO/bI

H3y4eHMs BellecTB M UX MpeBpallleHmii:
Lemoncmpayuu:

00pasIbl HeMETaJIOB;

ropeHue cepsl, hocdopa, xxene3a,MarHusl B
KHCIIOPO/IE.

JlabopamopHule onvimol:

KaueCTBEHHBIE PeaKIInH

Ha HEOpTaHWYECKIE NOHBI M KATHOHBOAOPOA;
MTOJTy4eHHE U COOMpPaHUE T'a30B.

IIpakTHyeckue padoThi:

No 4. Penienuie sKCepuMEHTaIbHbIX3a4a4 110 TEME
«["anorensy;

Ne 5. Perienne skcriepuMeHTaIbHBIX

3ay1a4 1o Teme «Cepa u ee COeIMHEHUS.

No 6. Perienue skcniepuMeHTalbHbIX3aa4 [10 TEME
«A30T 1 Pochop 1 UXCOSTUHEHUS.

Pacuémnuwie 3a0auu:

BBIUMCIICHHE MACChl BEIIECTBA WM 00bEMa ra30B
10 M3BECTHOMYKOJIMYECTBY BELIECTBA, MACCE MU

MIOMOUIBIO YPaBHEHU I
COOTBETCTBYIOIIMX XUMHUECKUX
peaKIuu.

[IpoBOoAUTH peaxkuuu,
MOJTBEPKAAIOIINE Ka4eCTBEHHBIH
COCTaB BEIIECTB; PACIIO3HABATh
OTIBITHBIM ITyTEM aHUOHBI,
MIPUCYTCTBYIOIINE B BOIHBIX
pacTBopax.

HaOsronaTh ¥ OIuCHIBATH
JIEMOHCTPALMOHHBIN KCTIEPHMEHT;
CaMOCTOATENBHO TUTAHUPOBATH,
MIPOBOJINTH M OIACHIBATH
XUMHYECKUH IKCTIEPUMEHT
(;rabopaTopHBIE OMBITH U
MIPaKTHYECKUE PAOOTHI);
MIPEJCTABISATh PE3YNbTATHI
XUMHYECKOTO SKCIIEpUMEHTa B opMe
3allMCU ypaBHEHUN
COOTBETCTBYIOIINX PEAKIUU U JeaTh
BBIBOJIBI HA IX OCHOBE.

CrnenoBaTh IpaBHUIIaM MOJIH30BAHS
XUMHYECKON NOCyA0H U
1a60paTOPHBIM 00OPY/TOBAHHEM.
[IpoBOANTH BEIYUCIIEHUS TIO
YpaBHEHUSM XUMHUYECKUX PEAKIIHA.
CaMocCTOSTENBHO TUTAHNPOBATH U
OCYIIECTBIISITH CBOIO
MTO3HABATENBHYIO ACATEIHHOCTD;
MPUHAMATH AKTHBHOE YJACTHE B
TPYNIIOBOM YU4eOHOH NesATebHOCTH
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00bEMY OJTHOTO U3 YYACTBYIOIIMXB PEAKIIHH
BEIIECTB;

BBIYKCJICHHUE MacChl (00beMa,

KOJINYECTBA BEIIECTBA) IPOITYKTOB PEaKIUH, €CIIU
OJTHO W3 BEIIECTB UMEETIPUMECH;

BBIYUCJICHUE MacChl (00beMa, KOJIMYECTBa
BEIIIECTBA) MPOAYKTa PEAKIIUH, €CIH OHO U3
BEIIECTB JaHOB BUJE PAcTBOpA C OIpPeeIeHHON
MaCCOBOM JI0JIEN paCTBOPEHHOI'O BEILIECTBA;
BBIYMCJICHUC BbIX0O4a MMPOAYKTA PEAKIIUN OT
TEOPETUUECKH BO3ZMOKHOT'O

2.2

Meramisl

23

ITonoxenue merauioB B [lepuoanueckoiicucreme
XUMHAYECKUX DJIEMEHTOB.

OCo0eHHOCTH CTPOEHHUS SIIEKTPOHHBIX000I0YEK
ATOMOB METAJIJIOB.

Pacnpocmpanenue xumuueckux snemenmos-
Memaiios 8 3eMHOU Kope.

Oo6mue pusryecKre CBOMCTBa METAJIIOB.
[IpumeHeHne MeTamIoB B OBITY, IPUPOAEH
TexHuke. CTIaBbl METAIJIOB.
DNEKTPOXUMHUYCCKUAN PsIJ] HAMPSHKEHUH METAIIIOB.
O061mme crrocoObl OTYYeHNS METAIIOB:
THUAPOMETAILTYPTHs, THPOMETAILTYPTHS,
anekrpoMeraimtyprus.[lorsarrue o kopposznn
METaJJIOB.

Crioco0b1 3amuThI OT Kopposuu. Oomast
XapaKTEepUCTHKA METAIJIOB

|A-rpynmst [leproandeckoil CHCTEMBIXUMHUIECKUX
sneMmeHToB. Hatpuil u kanuii: nonydenue,
(bn3mueckuie 1 XUMHYECKHE CBOICTBA,
MIPUMEHEHUENPOCTHIX BEMIECTB M UX COSAMHEHUH.
OO0mmas XxapakTepUCTHKA METAIJIOB

HHA-rpymmet [Tepronudeckoit cucTeMbl
XUMUYECKUX 3JIEMEHTOB. MarHuii u Kajabluii:
rony4denue, (GU3nIecKrne NXUMHUIECKHe CBOHCTBRA,
MIPUMEHEHUENPOCTHIX BELIECTB M UX COSTUHEHUI.
JKectkocTh BOIBI M CIIOCOOBI €€ YCTPaHEHHS.
AJIIOMUHMN: Ioy4eHue, pu3nueckue u

PaCKpI)IBaTI) CMBICIT U3Yy4aEeMbIX
MOHATUH (BBIACTATH UX XapaKTepHbIC
MPU3HAKHN) U IPUMEHSTH 3TH OHSATHUS
IIpU ONIMCaHNU COCTaBa U CTPOCHUA
HCOPraHUYCCKUX BCIICCTB, JJIA
OOBSICHEHHUS OTACIbHBIX (DAKTOB U
SIBJIEHUH.

OOBACHATH O0ITHE 3aKOHOMEPHOCTH
B U3MCHEHHUH CBOWCTB JICMEHTOB —
METAJIJIOB M UX COEIMHEHUN C yUETOM
CTPOCHUS UX aTOMOB H TIOJIOXKCHUS

B [lepuoanueckoit cucreme
XHUMHYECKUX 3aeMeHToB [[. 1.
Menpeneena.

XapakTepru3oBaTh (OMUCHIBATH)
o0IIre XNMHIECKHE CBOHCTBA
METAJIJIOB, NX BaKHEHUIITNX
COEMHEHNH, TIOATBEPIKIAs ATO
OIHCaHWe MPUMEPAMH YPaBHEHHUN
COOTBETCTBYIOIINX XHMUYECKUX
peaKIuii; MpUMEHEHNE METAIIOB B
Pa3IMYHBIX 00JACTSIX MPAKTUYECKOH
JEATEIBPHOCTH YEITOBEKa, a TAKXKE
HCITOJIb30BAHUEHX JUTS CO3/TAaHHUS
COBPEMEHHBIX MaTepuajoB U
TEXHOJIOTHUH.

OnuceIBaTh CIIOCOOBI 3aIUTHI
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XUMHYECKHE CBOICTBA, IPUMEHEHHE TPOCTOr0

BEIIECTBA U €r0 COeqMHEHNH. AMpoTepHbIe

CBOWCTBA OKCHJAa U THIPOKCUIA aJTIOMUHHUS,

THAPOKCOKOMITJIEKCHI aTFOMUHUSL.

OO01mas XxapakTepUCTHKA METAJIJIOB MTOOOUHBIX

noarpynn (b-rpynm) Ileproanueckoii cucteMsl

XUMHYECKUXDIIEMEHTOB.

e Du3MYECKHEe U XMUMHUYECKHE CBOMCTBA Xpoma U
ero coemuHeHW. OKCUABI W THUAPOKCHUIBI
xpoma(Il), (1) u (VI). Xpomatsl U AUXPOMATHI,
UX OKHCIHUTENbHBIE cBoiicTBa. Ilomyuenune u
MIpUMEHEHNE XpoMa.

o (Dusnueckue U XUMUYECKHE CBOMCTBA MapraHIla
n ero coenuHeHWd. OCHOBHBIE COEIWHEHUS
mapranma (I1), (IV), (VD) u (VII). Ilepmanranar
KaJus, ero
OKHCITUTENHHBIE CBOMCTBA.

e Du3nyecKUe U XUMUYECKUE CBOMCTBA Kene3a U
ero coeauHeHUH. OKCUIBI, THAPOKCUABI U COIU
xkene3a(Il) u (III). Ilomydenne u mpUMEHEHHE
JKeJe3a M erocIuUIaBoB.

e Menp: monydeHre, (pU3MUECKHE W XUMHYECKHE
CBOICTBa, MPHMEHEHHE IPOCTOr0 BElIeCTBa U
€ro COeIMHEHUM.

e [[WHK: TOoNy4YeHre, (hU3MUECKHe M XUMHUYECKHE
CBOICTBA, MPUMEHEHUE IPOCTOrO BEIlIeCTBa U
ero coeauHEeHWH. AmdQoTepHbIE CBOHCTBa
OKCHJIa u THAPOKCHIA [IUHKA,
THAPOKCOKOMILIIEKCHI IINHKA.

JKcHnepuMeHTATbHbIE METOIbI

H3Yy4eHHs BeleCTB M UX MPeBPaIleHmii:

JHemoucmpavuuu:

KoIeKIus «MeTaluisl ¥ CIIaBhI,;
B3aNMOJICHCTBHE IIECTOIHEBIX H
ETOYHO3EMEITBbHBIX METAJIOB ¢ BOAOH(BO3MOXKHO
WCIIONb30BaHUE BHICOMATEPUATIOB).
Jlabopamopuuvie onvimol:

B3aMMOJICHCTBHE IICTOYHBIX H

METaJJIOB OT KOPPO3HUU.
PackpriBaTh CyITHOCTD
OKHUCJIUTENEHO-BOCCTAHOBUTEIHHBIX
peaKIui NOCPEACTBOM COCTaBIICHUS
3JICKTPOHHOr0 0aiaHca 3TUX
peaKIuu.

[IpoBOoAUTH peaxkuuu,
MTOATBEPKAAIOIINE XapaKTEePHBIC
CBOMCTBA M3y4aeMbIX BELIECTB,

paciio3HaBaTh OIILITHBIM HYTGM HOHBbI

METAJUIOB, IPUCYTCTBYIOLINE
B BOJHBIX pacTtBopax. [IpoBoguts u
OIHCHIBATh XUMHUYECKUI

9KCIIEPUMEHT (J1a00paTOPHBIE OIBITHI

Y TIpaKTH4YecKnue padoTh);
MPEJICTABIISATE PE3YIbTATHI

XUMHYECKOT0 dKCIIEpUMEHTaB hopme

3aliCHU YpaBHEHU N

COOTBETCTBYIOIIUX PEAKIIMH U AeTaTh

BBIBOZIbI HA UX OCHOBE.
CrnenoBaTh IpaBUlaM IOJIb30BaHUS
XUMHYECKON NOCyA0H U
1a60paTOPHBIM 00OPYTOBAHHEM.
[IpoBOAUTE BEIYMCIIEHUS 1O
YPaBHEHUSIM XUMHUYECKUXPEAKIIIH.
CaMoCTOSTENBHO IIIIAHUPOBATD U
OCYLIECTBIISITH CBOIO
MO3HABATEbHYIO ESTEIbHOCTD;
IPUHUMATh AKTUBHOE Y4acTHE B
TPYNIIOBOH Y4eOHOH NeATeNbHOCTH
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IIETOYHO3EMETbHBIX METAJIJIOB C BOJIOM(BO3MOXKHO
WCIIONb30BaHKE BHICOMATEPUATIOB);
B3aUMOJICHCTBHE THAPOKCHIOBATIOMUHUS U IIMHKA
C PAaCTBOPAMUKHUCIIOT U IIEIOYCH;
KaueCTBEHHBIC PEaKIIMH Ha KATHOHBIMETAJIJIOB.
IIpakTHyeckue padoThl:
Ne 7. Perienne skcriepuMeHTaIbHBIX

3a/a4 1o TeMe «MeTalTbl TIIaBHBIXTIOATPYIII;
Ne 8. Permenne KkcniepruMeHTaTBHBIX3a0a4 110 TEME
«Mertanipl TOOOUHBIXITOATPYIIID.
Pacuémuvie 3a0auu:
BBIYHCJICHHE MacChl (00beMa, KOJIMYecTBa
BEIIECTBA) MPOAYKTA PEAKIIUU, €CITH OTHO U3
BEIECTB JAHOB BHJIC PACTBOPA C ONPEIEICHHON
MAaccOBOM J10J1€ll pacCTBOPEHHOT O BEIIECTBA, UIIN
AMEET IIPUMECH;
BBIYHCIICHHE MacChl (00beMa, KOMMYecTBa
BEIIIeCTBA) MPOAYKTA PEAKITHH, ECITH OJHO U3
BEILECTB JAHOB BUJIE PACTBOpPA C OIPENEICHHON
MAacCOBOM J10J1€ll pacCTBOPEHHOT O BEIIECTBA;
BBIYMCIICHUE BBIXOA IIPOIYKTA PEAKLUU OT
TEOPETUYECKU BO3MOKHOIO

Hroro no pazgeny
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Pasnen 3. XuMuA M )KU3Hb

3.1

Mertonasl HO3HAHUSIB
XVMUH.
XUMHS U )KU3HDb

9

Ponp xumun B o0ecriedeHnn yCTOMIUBOTO
pa3BuTHs yenoBedecTBa. [loHsATHE O HAYYHBIX
METO/AaX MO3HAHUS U METOJO0IOIH HAYYHOT O
uccnenoBanus. HayuHble NpUHINIIBI OpraHU3aLUH
XUMUYECKOT0 IPOU3BOCTBA.

[IpompliIeHHBIE CIOCOOBI TOTyYEHHUS
Ba)KHEHIIMX BEIIECTB (Ha IPUMEPEIPON3BOACTBA
aMMHaKa, CEpHOU

KHCIIOTHI, MeTaHou1a). [IpoMblnuieHHbIECTIOCOOB!
MOJY4€HHS] METAJUIOB U CIUIABOB. XMMUYECKOE
3arps3HEHUE OKPYKAIOLIeH Cpe/Ibl U €ro
nocnencTBus.lIpobnema nepepabomxu 0mxo008 u
nobouHbIX NPodykmos. Poiab Xxumuu B
o0ecredeHHH YHEPreTUYECKON Oe30IaCHOCTH.

PackpbIBaTh pOSib XUMHH B PEIICHUH
9HEPreTUYECKUX, CHIPHEBBIX U
HKOJIOTUIECKHUX TIPOOIeM
YeJIOBEUYECTBA, OIMCHIBATH OCHOBHBIE
HalpaBJICHUS Pa3BUTUSI XUMHYECKON
HayKd U TEXHOJOTUU.

[IpumensTh npaBmia 6€30MaCHOTO
o0paliieHus ¢ BelecTBaMH,
UCIIOJIb3YEMBIMU B TIOBCETHEBHOM
JKU3HM; a TAKKe [IPaBUIIa
0e301acHOro MOBEIECHHS B LIENSX
cOepexxeHus 300pOBbs U
OKpY’Karollell NpUPOAHOH Cpenbl;
MIOHUMATb ONIACHOCTh BO3ACHCTBHS
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Tpunyunot «3enenotixumuuy.

XuMHUS 1 3J0pPOBBE UETOBEKA.

JlekapctBenHnsble cpeacraa. [IpaBuina
HCIOJIb30BAHMS JIEKAPCTBEHHBIX MPENapaToB.
Ponp xuMuu B pa3BUTHUMENULIUHEL.

Xumus nuiu. OCHOBHBIC KOMITOHEHTHI TTHIIIH.
ITumessle no6aBku. Poinp XuMuHU B o0ecriedeHnn
nuieBoit 6e3onacHoctu. Kocmernyeckue u
napdromMepHbIe CPEICTBRA.

brerroBasg xumust. [IpaBuna 6e3omacHoro
HCITOJIb30BAHUS MPENapaTOBOBITOBON XHMHUH B
TMOBCEIHEBHOM KU3HH.

XHUMHUS B CTPOUTENBCTBE. BaxkHelne
CTPOUTENbHBIE MaTepHAaIIbl (IIEeMEHT, OETOH).
[Ipon3BOACTBO CTPOUTENBHBIX MAaTEPHAIIOB.
XuMHuS B CEITBCKOM X03siiicTBe. OpraHnyecKue u
MUHEpaIbHBICYyJOOPEHNUS.

Heoprannueckue maTepuansl (KOHCTPYKIIOHHBIC
MaTepuaibl, KPacKH,CTEKIO0, KEPAMHKA).
Marepuainsi

IUTS DJIEKTPOHUKH. HanotexHomornn

Ha JKMBBIEC OPTAHU3MBI OMPEIEICHHBIX
BeIlleCTB, cMbICH mokazatens TTK,
MOSICHSITH Ha MPUMEpax CHOCOOBI
YMCHBHICHI/ISI nu HpCILOTBpaH_[eHI/ISI nux
BPEIHOI0 BO3JEHCTBUS.
AHanu3UpoOBaTh U KPUTHUECKU
OLICHUBATh HH(OPMAITUIO, CBSI3aHHYIO
C XUMHNYCCKUMHU HpO]_IeCC&MI/I " ux
BJIUSSTHHUEM HA COCTOSIHUC
OKpY>Karollen Cpebl.

I/ICHOHB?:OBaTB HO.HY'—IeHHI)Ie 3HAHUA U
MpeJCTaBiIeHus o chepax
JACATCIIPHOCTH, CBA3aHHBIX C HaYKOﬁH
COBpeMeHHBIMI/I TECXHOJIOTUAMU, KaK
OCHOBY JUIsI OPHEHTAITUUB BEIOOpE
cBoei Oymymieit mpodeccruoHaTbHON
JIeITEIILHOCTH.

Hcnons30BaTh CHCTEMHBIC
XHUMHYECKUE 3HaHUS )1 O0BSICHEHUS
Y TIPOTHO3MPOBAHUS SIBIICHUH,
HMMEIOITUX eCTECTBEHHOHAYIHYIO
MIPUPOSTY, TPOTHO3UPOBATH,
aHAJM3UPOBATH M OIICHUBATH C
MTO3UITAM SKOJIOTHICCKOM
0€30MIaCHOCTH MOCJIENCTBHS OBITOBOM
1 TIPOM3BOJICTBEHHOM NEATECIHFHOCTH
YeJIOBEKa, CBI3aHHOU C
nepepaboTKol BEIIEeCTB;
WCTIOJIH30BATh MTOTyYSHHBIE 3HAHUS
JUTS TIPAUHSATHS TPAMOTHBIX PEIeHHH
MpOOJIEM B CHTYaIlUsIX, CBS3aHHBIXC
XUMHEH.

[IpuaMMaTh y4acTue B 00CYXI€HUU
MpoOJIeM XUMUYIECKON U
SKOJIOTUYECKOHN HalpaBiIeHHOCTH,
BBICKAa3bIBaTh COOCTBEHHYIO MTO3UITHIO
o IpoOIeMe U TIpeJIaraTh
BO3MOXKHBIE TYTH €€ pelIeHUs

51




denepanbHas padouas nporpamma | Xumus. 10-11 knaccel (yriny0aEHHBIA YPOBEHbD )

Wroro no pazmeny | 9
OBILEE 102
KOJNYECTBO
YACOB ITO
IMPOI'PAMME
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