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PabGouas nmporpamma no ydeOHOMY npeamety «Xumus» (yriryOiaEHHbBIH YPOBEHbD)
(npenMetHas obnacTh «EcTecTBEeHHO-Hay4YHbIE MPEAMEThI») (/1ajieeé COOTBETCTBEHHO —
nporpaMma MO XHUMHH, XHMHSI) BKJIIOYAET MOSICHUTENBHYIO 3alMCKy, COJEpKaHUE
oOydeHusi, IUIAaHUpPYEeMble pe3yJdbTaThl  OCBOCHHUS  MPOTPaMMbl IO  XHUMHH,
TeMaTH4eCKoe IuUlaHupoBaHue. Pabouas mporpamMma cocCTaBi€Ha Ha OCHOBE
denepanbHON pabodeit TPorpaMMBl.

INOACHUTEJIBHASA 3AIIMCKA

[Iporpamma 1o XMMHM Ha ypOBHE CpeAHero oOiero odpa3oBaHusi pazpadboTaHa
Ha ocHoBe ®DenepanbHoro 3akoHa oT 29.12.2012 Neo 273-03 «O06 o006pa3zoBaHUH
B Poccwmiickoit ®enepanmm», TpeOOBaHW K pe3ylbTaTaM OCBOCHHs (deaeparbHON
oOpaszoBarenbHON mporpaMMbl  cpeaHero  obmiero  obpazoBanusa(@OIl  COO),
npeacTaBieHHbIX B dDenepaqbHOM TOCYJIapCTBEHHOM 00pa3oBaTeIbHOM CTaHIapTe
COO, c¢ yuérom KoHuenmuu mnpenogaBaHusi Yy4yeOHOTO TMpeaMeTra «XHUMHS»
B oOpasoBarenbHbIX opranu3anusax Poccuiickoit denepannu, peain3yronmX OCHOBHbIE
oOpa3oBaTellbHbIE MPOTPaMMBbl, U OCHOBHBIX TOJIO)KeHUH «CTpaTteruu pa3BUTHUS
BocniuTanusi B Poccuiickoir @enepaunn Ha nepuon Ao 2025 roma» (PacnopsbxeHue
[IpaButenscTBa PO ot 29.05. 2015 Ne 996 - p.).

XuMHUs Ha ypOBHE YIIyOJIEHHOTO M3y4YEHHUS 3aHMMAeT BAKHOE MECTO B CHCTEME
€CTECTBEHHO-Hay4yHOro odpaszoBanus ydammuxcs 10-11 kmaccoB. U3yuenue npenmera,
peanusyemoe B ycioBHsIX qudepeHInpoBaHHOTO, NPOGUILHOTO 00yUeHHUs, TPU3BAHO
oOecreunTh 0011E00pPa30BATENBbHYI0 M OOIIEKYJIBTYPHYIO MOATOTOBKY BBIITYCKHHKOB
IIKOJIBI, HEOOXOAUMYIO JJIsl aJanTallMd X K OBICTPO MEHSIOIIMMCS YCIOBUSM KU3HU
B COIIMYMeE, a TaKKe JIJIsl IPOJIOJKEHUSI 00yUeHHUs B OpraHu3alusax npodeccuoHanbHOTO
00pa3oBaHusl, B KOTOPBIX XUMUS SBJISETCS OAHOU U3 MPUOPUTETHBIX AUCIMILIMH.

B nporpamme 1o XxumMuu HazHAYEHHUE MpeAMETa «XUMUS» MOIy4YaeT MOAPOOHYIO
MHTEPHPETALNIO B COOTBETCTBUU € OCHOBomoJararomumu nosnoxenusimu GI'OC COO
0 B3aUMOOOYCIIOBICHHOCTH LIEJIEH, COAepkKaHUs, Pe3yIbTaTOB 00yUeHUsI U TpeOOBaHUN
K YPOBHIO MOATOTOBKU BBIMTYCKHUKOB. CBHIIETETHLCTBOM TOMY SIBJISIFOTCS CJEAYIOIINE
BBITIOJIHSIEMbIE TTPOTPAMMOi M0 XUMUU (HYHKIIUU:

— MH(OPMALIMOHHO-METOMYECKasl,  peanu3alus  KOTOpod  obecrieurBaer
MOJlyYeHUE TPEACTABICHUA O LENAX, COAEP)KAaHWU, OOIIeH CTpaTerud OO0y4YeHHs,
BOCIHUTAHUA U PA3BUTHA OOYYArOIIMXCS CPECTBAMHU IMpEIMeTa, U3y4aeMoro B pamKax
KOHKPETHOTO MPOdUIIs;

— OpraHM3alMOHHO-IJIAHUPYIOIIAs, KOTopas MpeAyCMaTpUBAET OIpeeiCHuE:
INPUHIUIIOB CTPYKTYPUPOBAHUS U MOCIEA0BATEIbHOCTH U3YUYECHHS Y4eOHOr0 MaTepuania,
KOJIMYECTBEHHBIX M KAUECTBEHHBIX €r0 XapaKTEPHUCTHK; MOAXOAOB K (POpMUPOBAHUIO
COJIEpP)KaTeIbHOM OCHOBBI KOHTPOJII M OLEHKH O0Opa30BaTENbHBIX JTOCTHXKEHUI
oOydaromuxcst B paMKax UTOTOBOM arTecTaluu B (OpME €IMHOTO ToCyAapCTBEHHOTO
HK3aMeHa M0 XUMHUHU.



[Tporpamma st yriyOiaEHHOTO H3yUSHUST XUMUH:

— YCTaHABIMBAaE€T WHBAPUWAHTHOE TMPEAMETHOE COJACp)KaHUe, 00sA3aTebHOE
JUTSl M3YYEHHSI B PaMKax OTIEIBHBIX Mpoduiiel, mpeaycMaTpuBaeT pacnpeneicHue u
CTPYKTYpUPOBAaHHE €r0 IO KJaccaM, OCHOBHBIM COJCpPXATECIbHBIM JIMHUSM/pa3aeiiaM
Kypca;

— na€T TPUMEPHOE paclpelneiieHrne y4eOHOro BpPEMEHH, PEeKOMEHIYEeMOTO
JUTSL U3YYCHUSI OTACIBHBIX TEM;

— TpeajaraeT MPUMEPHYIO TOCIEI0BATEIbHOCTh H3yUeHUsT Y4eOHOTO Marepuasa
C Y4ETOM JIOTHKH TIOCTPOSHUS Kypca, BHYTPUTIIPEIMETHBIX i MEKIIPEIMETHBIX CBSI3CH;

— 1a€T METOAUYECKYI0 HWHTEpIPEeTAlUI0 Ieied W 3aJad M3ydeHHUs MpeaMera
Ha yrioyOn€HHOM ypOBHE C y4ETOM COBPEMEHHBIX MPHOPUTETOB B CHCTEME CPETHETO
o0mero oOpa3oBaHUs, COACPKATEIHHOU XapPaKTEPUCTUKH TUIAHUPYEMBIX PE3yJIbTaTOB
OCBOCHHSI OCHOBHOW 00Opa3oBaTeNbHON MPOTrpamMMbl CPEIHEr0 OOIIEro 00pa3oBaHUS
(IMYHOCTHBIX, METANPEIMETHBIX, MPEAMETHBIX), a TakKKe C Y4ETOM OCHOBHBIX BHIIOB
y4eOHO-TTO3HABATENBHBIX JEHCTBUI OOyYaroImerocss IO OCBOEHHUIO COJEpKaHUs
nmpenMera.

[To BceM Ha3BaHHBIM TMO3WIUSAM B MPOTpaMME IO XUMHU TPEIYCMOTpPEHA
MIPEEMCTBEHHOCTh ¢ OOYYCHHEM XHMHH Ha YPOBHE OCHOBHOTO OOIIEro o0pa3oBaHUA.
3a mpenenaMu yCTaHOBJICHHON MPOTpaMMON 10 XUMHUHU 00s13aTeNbHON (MHBApUAHTHON)
COCTaBIISIIOIIEH COMEpKaHusl ydeOHOro mpeaMeTa «XUMHUsS» OCTaETCS BO3MOXKHOCTH
BEIOOpAa €ro BapMAaTHBHOW COCTaBIAIONICH, KOTOpas JOJDKHA  OMPEIeSThCS
B COOTBETCTBUU C HANPABJICHUEM KOHKPETHOTO Mpoduiist 0OydeHusI.

B coorBercTBMM ¢  KOHUENTyalbHbIMU  mnojioxkeHussmu PIOC  COO
0 Ha3HAYCHWH TpeAMETOB 0a30BOro M YrIIyOJNEHHOTO YpPOBHEH B cHCTEME
nuddepeHIupoBaHHOTO OOYYEHHUS Ha YPOBHE CpEIHEro OO0IIero oOpa3oBaHHUS XUMUS
Ha YpOBHE YTiyOJEHHOTO WM3YyYEHHS HAIPaBIE€H HAa PEAM3aIUI0 TPEeMCTBEHHOCTH
C TMOCTEAYIOIMUM 3TANlOM TMOJYyYEHUS XUMHUYECKOTO O00pa3oBaHUs B paMKax H3yUCHUS
CHEIMAIBHBIX €CTeCTBEHHO-HAYYHBIX M XWMHUYECKUX JUCHUIUIMH B BYy3aX U
OpraHM3aIysaX CpeaHero npodeccuoHanbHOro oOpa3oBaHUS. B 3TOW CBS3M M3ydeHHe
npeaMeTa « XUMHUS OPUEHTUPOBAHO MPEUMYIIECTBEHHO Ha PACIIUPEHUE U YTITyOJIeHHE
TEOPETUYECKOW W  TPAKTUYECKOM  TMOATOTOBKH  OOYYAlONIUXCS,  BBIOpPABIIUX
onpenenéHHplii mpoduiasr 0O0ydeHUs, B TOM YHUCJIE C MEPCHEKTUBON IMOCIIEIYIOMEro
MOJyYeHUs] XUMHYECKOrOo O00pa3oBaHHsA B OpraHM3alusaX MpoPecCHOHATHHOTO
obpazoBanusi. Hapsgy ¢ stum, B cBere TpeboBanuit ®I'OC COO k miaHUPyEMbIM
pe3ynbTataMm OcBOeHUs (hemepanbHO 00pa30BaTEIbHON MPOTPaMMbI CPETHETO OOIIETO
00pa3oBaHMs MU3yUCHUE MIPEAMETa « XUMUST» OPUEHTUPOBAHO TAKXKE HA PEIICHUE 3a7a4
BOCTIIUTAHUA W COIMAIBHOTO pa3BUTHs OOydYarOIIUXCS, Ha (OPMUPOBAHHE Y HHX
OOIICHHTEIUICKTYaIbHBIX YMEHUW, YMEHHMH palMOHaIu3aluu y4eOHOro Tpyda |
000OMEHHBIX  CIMOCOOOB  ACSATENBHOCTH,  HMMCHIOIIUX  MEXIUCIUIITHHAPHBIN,
HAJMPEIMETHBIA XapaKTep.



CocTaBnsOmuUMHA  TpeaMeTa «XUMHUS» Ha YpPOBHE YIIIYOJEHHOTO W3yYCHUS
SBIIIOTCS yrayOnEHHbIe Kypchl — « Opranuueckast Xumusi» U «O01ias 1 Heopranudeckast
xumus». llpu ompeneneHun MNOAXOAOB K OTOOPY U CTPYKTYPHOM OpraHu3aiuu
CoJiepaHusl dTUX KypCOB B MPOTpaMMe€ MO XMMHUU 32 OCHOBY MPUHSTHI MOJOKEHUS
OI'OC COO o paznuuusax 6a30Boro u yriayoJéHHOTO YPOBHEHM U3yUeHUS MpeIMETA.

OcHoBy conepxkaHusi KypcoB «Oprannueckasi Xumus» 1 «O0111ast 1 HeopraHudeckas
XUMHUS» COCTaBIIIET COBOKYMHOCTb MPEIMETHBIX 3HAHUM M YMEHUN, OTHOCSALIUXCS
K 0a30BOMY YpOBHIO U3yUY€HHUS MIpeAMETa. ITa CUCTEMA 3HAHUMN TIOJIy4aeT ONpeeIEHHOE
TEOPETUUYECKOE JIOMOJIHEHHE, MTO3BOJISIFOIIEE OCO3HAHHO OCBOUTH CYIIECTBEHHO OOJIBIIHIA
00béM (hbakTONOTMYECKOTO Marepuana. Tak, Ha yriayOJE€HHOM YPOBHE H3y4YEHUs
npeaMeTra obecreueHa BO3MOXHOCTh 3HAUYUTENBHOTO YBEJIWYEHUs OO0ObEMa 3HaHUN
0 XMMHUYECKHX JJIEMEHTAX U CBOMCTBAaX HMX COEJIMHEHUNW HAa OCHOBE PACUIMPEHUS U
yrayOneHus  TOpeiCcTaBleHUd O  CTPOGHHMM  BEUIECTBA, XHMMUYECKOW  CBSI3H
U 3aKOHOMEPHOCTSIX MPOTEKaHUsl peaklMil, pacCMaTPUBAEMbIX C TOUYKH 3pEHUS
XUMUYECKONM KUHETUKU U TEPMOJMHAMHKHU. V3ydyeHue mNeproJuyYecKoro 3akoHa H
[lepuonuueckoit cUCTEMbl XUMHUYECKHX DJEMEHTOB O0a3upyeTcsi Ha COBPEMEHHBIX
KBaHTOBOMEXAaHUYECKHX TMPEACTABICHUSIX O CTPOCHUM aToMa. XHUMHUYECKas CBS3b
OOBSACHSIETCSI C TOYKM 3pPEHHUS DHEPreTUUYEeCKUX H3MEHEHWH mnpu e€ oO0pa3oBaHUU U
pa3pylIeHnH, a TaKXKe C TOYKU 3pEHUsT MEXaHU3MOB €€ oOpa3zoBaHud. M3yyeHue TUMNOB
peakuuii gomnonHseTcss (HOPMUPOBAHMEM TIPEJICTABICHUNA 00 AIEKTPOXUMHUYECKUX
npolieccax M 3JEKTPOJIM3E pacIiylaBOB M PAaCTBOPOB BelIeCTB. B Kypce opranuueckoi
XUMUU MPU PACCMOTPEHUU PEAKIIMOHHON CIIOCOOHOCTH COEIMHEHUM ynemnseTcs oco0oe
BHUMaHHE BoOIpocaM 00 »AJIEKTPOHHBIX 3¢ @deKxTax, O B3aMMHOM BIMSHUM aTOMOB
B MOJIEKYJIaX U MEXaHU3Max peaKIui.

Ocoboe 3HaueHue MMeeT TO, YTO Ha COAEpKaHWE KYpCOB XUMHH YIIIyOJIEHHOTO
YPOBHSI M3Y4YE€HUsl NJIsl KJIAcCOB OMpeNeNaEHHOro npoduis (rJaBHbIM 00pa3oM Ha HUX
CTPYKTYpPY M XapakTep JOMOJHEHUHN K OOLIEeH cUcTeMe MPEAMETHBIX 3HAHUI ) OKAa3bIBAIOT
BIIUSIHUE CMEKHbIE TpeaMeThl. Tak, HalpuMep, B COAECpKaHUU MpeaAMeTa IJisi KJIacCoB
XUMHUKO-PH3UIECKOro npoduist 60Jbi10e 3HaUeHHE OYIyT UMETh 3JIEMEHThl Y4eOHOTO
MaTtepuana o oouei xumuu. [Ipu uzydennn npeaMera B JaHHOM CIIy4ae akleHT OyneT
clenaH Ha OOLIHOCTh METOJOB MO3HAHUS, OOIIHOCTh 3aKOHOB M TEOPUM B XUMHUU U
B (U3HKE: aTOMHO-MOJIEKYJISIpHAsi Teopusi (MOJEKYJsipHasl Teopusi B (U3HUKE), 3aKOHBI
COXpaHEHUs1 MacChl M SHEPTUHU, 3aKOHBI TEPMOJIMHAMUKH, 3JIEKTPOJIN3a, MPE/ICTABICHUS
0 CTPOEHUH BEUIECTB U JIPYTOE.

B To e Bpems B coiepKaHUU MpeaMeTa ISl KIaCCOB XMMHUKO-OHOJIOTHYECKOTO
npoduiis OoNbIINNA yAEIbHBINA Bec Oy/neT UMETh Opranuyeckas Xxumus. B aTom cnydae
MPENIOCTABIISAETCA BOBMOKHOCTH JIJIsl 60J1€€ 00CTOATENLHOTO pACCMOTPEHUSI XUMHUECKOU
OpraHu3alMi KJIETKM Kak OWOJIOTMYECKOM CHCTEMbI, B COCTaB KOTOpPOH BXOJAT,
K TpUMEpy, TaKue CTPYKTYpHbIE€ KOMIIOHEHTBI, KaK JUNUAbI, OEJIKU, YIJIEBOJBI,
HYKJIEHMHOBBIE KHUCIOTHI M JApyrue. [Ipm sToM 3HaHUS O cocTaBe M CBOMCTBAX
NpEACTaBUTENIC OCHOBHBIX KJIACCOB OPraHMYECKUX BEILIECTB CIIy>)KaT OCHOBOM
JUTSL U3YYEHHMSI CYITHOCTH MPOIIECCOB (POTOCUHTE3A, IbIXaHUSI, MUILEBAPEHUS.



B nmane ¢dopmupoBaHHMs OCHOB HAy4YHOIO MHPOBO33PEHUS, OCBOEHUS
oOlIeHAYYHBIX METOJOB TO3HAHMS M OMNbITAa MPAKTHUYECKOTO MPUMEHEHHS] HayIHBIX
3HAHUN U3ydyeHHe TnpeaMera «XUMHUsS» Ha yriayOJ€HHOM ypOBHE OCHOBAaHO
HAa MEXIPEAMETHBIX CBS3X C YYEOHBIMU MpEAMETaMH, BXOJSIIMMH B COCTaB
npeaMeTHbix obnacteit  «EcTecTBeHHO-HayuyHBIE MpeAMeETh», «MaTtemaTnka U
uHpopmaTrka» U «Pycckuil sI3bIK U IUTEpaATypay.

[Tpu u3yuenun yueOHOro npeameTa « XuMus» Ha yriayOlIEHHOM ypOBHE TaKKe, KaK
Ha YPOBHE OCHOBHOTO M CpeIHEero olmiero oopasoBanus (Ha 0a30BOM YPOBHE), 3a7a4ei
NEPBOCTENEHHOW 3HAYUMOCTH SBJISIETCS (POPMUpPOBAHME OCHOB HAYKHM XUMHUU Kak
00JIaCTH COBPEMEHHOI'0 €CTECTBO3HAHMS, MPAKTHUYECKOW IEeATEIbHOCTH 4YelIOBEeKa U
OJIHOTO M3 KOMIIOHEHTOB MHUPOBOW KyNbTypbl. Pemienue 3Toit 3a1aun Ha yrayOiaéHHOM
YPOBHE U3YUYEHHUSI IPEIMETA NPEANOIIAracT PEaTN3alMIO TAKUX LIENEH, KaK:

— (opMupoBaHue MNpEACTaBICHUI: O  MaTepualbHOM  €JAMHCTBE MM,
3aKOHOMEPHOCTSAX W IO3HABAEMOCTH SIBJICHUN MNPUPOIBI, O MECTE XMMHH B CHUCTEME
€CTECTBEHHBIX HayK M €€ Benylell ponu B 00€ClEeYeHHH YCTOWYHBOTO Pa3BUTHUS
YEeJIOBEUECTBA: B PEIICHUU TPOOJIIEM SKOJOTUYECKOW, DHEPreTUYSCKON W IHINEeBON
0e30MacHOCTH, B Pa3BUTHM MEIMIIMHBI, CO3JaHUM HOBBIX MAaTEpUaIOB, HOBBIX
UCTOYHUKOB JHEPrud, B OO0ECNEYEHUH PAIMOHAIBLHOIO MPUPOJIONOJIb30BaHUS,
B (POPMUPOBAHUN MUPOBO33PEHUS U OOIIEH KYIbTYphI YEIOBEKA, a TAKKE IKOJIOTHUYECKH
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3[I0POBBIO U IIPUPOTHON CpENE;

— OCBOCHHME CHCTEMbI 3HAHUU, JIEKAIIMX B OCHOBE XMMHYECKOW COCTABISIOLIEN
€CTECTBEHHO-HAYYHON KapTUHBI MHUpa: PyHIaMEHTAIbHBIX MMOHITHH, 3aKOHOB U TEOPUl
XUMHUH, COBPEMEHHBIX IMPEACTABICHUN O CTPOCHUHM BEIIECTBA HA Pa3HBIX YPOBHSX —
aTOMHOM, HMOHHO-MOJIEKYJISIDHOM, HaJMOJIEKYJISIPHOM, O TEPMOAUHAMHYECKUX H
KMHETUYECKUX 3aKOHOMEPHOCTSAX INPOTEKaHUs XMMHUYECKUX PEaKLMM, 0 XUMHYECKOM
paBHOBECHM, PACTBOPAX M JHUCIEPCHBIX CHUCTEMaX, 00 OOMIMX HAyYHBIX MPUHIUIAX
XUMHYECKOTO TPOU3BOJICTBA;

— (opMupoBaHue y oOydarIMXcs OCO3HAHHOTO MOHUMAHMS BOCTPEOOBAaHHOCTU
CHUCTEMHBIX XHMHYECKMX 3HAHUU [JIs1 OOBSICHEHHWS KIIIOUEBBIX HAEH U mpoliem
COBPEMEHHON XHMHH, AN OOBSICHEHHS U TPOTHO3UPOBAHUS SBJICHUN, HMEIOIIUX
€CTECTBEHHO-HAYYHYIO IPUPOJLY; TPAMOTHOTO PelIeHus MpoOeM, CBI3aHHBIX C XUMUEH,
NPOTHO3UPOBAHMS, aHajdM3a M OLEHKH C MO3WIHUN 3KOJOTUYECKOW Oe30macHOCTH
MOCJIEICTBUIM OBITOBOM M MPOU3BOACTBEHHON JEATEIBHOCTH YEJIOBEKA, CBSI3aHHON
C XMMHYECKUM IIPOU3BOICTBOM, UCIIOJIH30BAHUEM U MEPEPAOOTKOI BEIIECTB;

— yrayOieHne TpeaCTaBICHUNH O HAyYHBIX METOJax IO3HAHUS, HEOOXOIMMBIX
JUIE TpUOOpETEeHUsT YMEHUH OpHUEHTUPOBATHCA B MHPE BEIIECTB M OOBSCHEHUS
XUMHYECKUX SIBJICHUM, UMEIOIIMX MECTO B IIPUPOJE, B IPAKTUUECKON JEATEIBHOCTU U
MOBCEITHEBHOM KU3HH.

B nnane peanu3zanuu nepBooOYEpEIHbIX BOCIUTATENBHBIX U Pa3BUBAIOLINX (DYHKIINNA
LEJIOCTHOM CUCTEMbI CPEAHETO 00111eT0 00pa30BaHUsI IPU U3YUEHUH MTpeAMETa « XUMHUS)



Ha yrIyOJIEHHOM ypOBHE OCOOYIO aKTyaJbHOCTH MPUOOPETAIOT TaKWe IENH W 3aJauH,
KaK:

— BOCIUTaHHE YOEKIAEHHOCTH B IO3HABAEMOCTH SIBJICHHUW TPUPOJIBI, YBAKCHUS
K TIPOIlECCY TBOpPYECTBA B 0O0JACTH TEOPETHUYSCKUX W TPUKIAIHBIX HCCIICTOBAHUMA
B XUMUH, (POPMUPOBAHUE MUPOBO33PECHHSI, COOTBETCTBYIOIIETO COBPEMEHHOMY YPOBHIO
Pa3BHUTUA HAYKHU;

— pa3BUTHE MOTHBAIMH K O0YyUEHUIO M TIO3HAHUIO, CTIOCOOHOCTEH K CAMOKOHTPOJIIO
¥ CAMOBOCITUTAHHUIO Ha OCHOBE YCBOCHUS 0OIIEUETIOBEUECKUX [IEHHOCTEHH;

— pa3BUTHE TIO3HABATEIBHBIX HWHTEPECOB, WHTEIUIEKTyaJbHBIX W TBOPYECKHUX
CrocoOHOCTe o0Oywaronuxcs, (HOPMUPOBAHWE y HHUX CO3HATEIBHOTO OTHOIICHUS
K €aMOOOpa30BaHUI0 W HEMPEPHIBHOMY OOpPA30BaHHUIO KAaK YCIOBUIO YCIIEITHON
po(heCCHOHATLHOW W OOIIECTBEHHON JEATEeIbHOCTH, OTBETCTBEHHOTO OTHOIICHHS
K CBOEMY 3JI0POBBIO U IOTPEOHOCTH B 3J0POBOM 00pa3e KU3HH,

— (opmupoBaHNE YMEHUH ¥ HABBIKOB Pa3yMHOTO IIPUPOIOTIONB30BAHUS, Pa3BUTHE
DKOJIOTUYECKON  KyJIbTypbl, = NPUOOpPETEHHE  OMbITa  OOIIECTBEHHO-TIOJIE3HOM
DKOJIOTUYECKOU JEATETbHOCTH.

OO1mee ynciio 9acoB, peKOMEHAOBAHHBIX JIJISl M3YYCHHS] XUMHUU HA YTIIyOJIEHHOM
ypoBHe, — 204 yacos: B 10 knacce — 102 gaca (3 gaca B Henemo), B 11 knacce — 102 gaca
(3 yaca B HezeIIO).



COJIEP’)KAHUE OBYYEHUS'

10 KJIACC

Teopernvyeckue OCHOBbBI OPraHUYECKOM XUMUM

[IpeameT M 3HAYEHHWE OPraHUYECKOW XUMHUHU, MPEACTABICHHE O MHOrooOpasuu
OPTaHUYECKUX COCTUHEHUN.

DJEKTPOHHOE CTPOEHUE aTOMa YIJIepo/ia: OCHOBHOE M BO30YXIEHHOE COCTOSHUA.
BanenTHble BO3MOXKHOCTH aToMma yrjiepoja. XHMHUYECKas CBSI3b B OPraHUYECKUX
COeNMHEHMIX. Tumbl rUOpUAM3AMU aTOMHBIX opOuTaneil yriepoaa. MexaHU3MBbI
0o0pa3oBaHMs KOBAJCHTHOW CBsi3M (OOMEHHBIM W JTOHOPHO-AKIENTOPHBIN). Twumbl
NEePEKPBhIBAaHUSI aTOMHBIX OpOuTanei, 6- u m-cBsi3u. OnuHapHAas, ABOWHAS W TpOWHas
cBsa3b. CriocoObl pa3pbiBa CBsi3ed B MOJIEKyJlaX OpraHuueckux BemiectB. [loHsiTue
0 cBOOOHOM pajauKaie, Hykieohuie u JeKTpodure.

Teopus cTpoeHUs OpraHMYecKux coeauHeHud A.M. byTiepoBa U COBpEMEHHbBIE
MPEACTABICHUSI O CTPYKTYpE€ MOJEKYJ. 3HAUEHUE TEOPUU CTPOCHUS OPTaHUYECKUX
coennHeHU. MoleKkynsipHbie U CTPYKTypHBbIE (opmynbl. CTpyKTypHBIE (HOPMYIIBI
pa3NIMyYHBIX BHUJIOB: pa3BEpPHyTas, COKpall€HHas, ckenetHad. WM3omepusa. Buasl
W30MEpPHUU: CTPYKTypHas, MPOCTPAHCTBEHHAs. DJIEKTPOHHBIC A(PPEKTHI B MOJEKyIax
OPraHMYECKUX COCAMHEHUN (MHIYKTUBHBIA U ME30MEPHBIN dPHEKTHI).

[IpeacraBnenre o0  KiIaccUpUKAMK  OpraHudeckux  BemlecTB.  [lonsitue
0 (GyHkuuoHaneHOU rpymme. ['omonorus. 'omonoruueckue psanasl. Cucremarudeckas
HOMeHKaTypa opranndeckux coeanHeHudd (IUPAC) u TpuBuanbHble Ha3BaHUS
OT/AEJIbHBIX MTPEACTABUTEIICH.

OcobenHoctn W Kilaccu(ukanus OpraHuyeckux peakuuid. OKHUCIUTETBHO-
BOCCTAHOBUTEIbHBIE PEAKIIMU B OPTaHUYECKON XHUMUMU.

JKCIePUMEHTATbHBIC METObI M3Y4YEeHHUs BEelIeCTB M X NpeBpaleHuil

O3HakoMJIEHHE ¢ 00pa3liaMy OPraHUYECKUX BEIIECTB U MaTepUalaMy Ha UX OCHOBE,
ONBITBl MO MPEBPALICHUIO OPraHWYECKHX BEIIECTB IPU HArpeBaHuMW (IUJIABJICHHUE,
0oOyTIMBaHUE ¥ TOPEHUE), KOHCTPYHUPOBAHUE MOJIETICH MOJIEKYJI OPraHUYECKIX BEILECTB.

YrieBoaopoanbl

Ankanpl. ['omonormdeckuii psim ankaHoB, oOmas ¢Gopmyia, HOMEHKIATypa
U u30Mepusi. OJEKTPOHHOE W TMPOCTPAHCTBEHHOE CTPOCHHUE MOJICKYJ aJIKaHOB,
Sp -rHOPUAN3ALHS AaTOMHBIX opOuTaneii yrneposa, o-cBsisb. Kongopmepor. dusndeckue
CBOMCTBA aJIKAHOB.

XWMHUYECKHUE CBOMCTBA QJIKAHOB: PEAKIWU 3aMEIICHHs, W30MEpHU3aInH,
JNETUIPUPOBAHMS, [HMKJIM3AINK, THUPOJU3a, KpPEKWHra, TropeHus. I[Ilpedcmasnenue
0 MexaHuzme peakyuti paoukaibHO20 3AMeuyeHUs.

Haxoxnenue B mpupoze. CriocoObl TOTydeHUs ¥ TPUMEHEHHE alTKaHOB.

! Kypcusom B 1aHHOM TEKCTE BBIJIECJICHBI 3JIEMCHTHI COJCPKAHUS Y4eOHOTO Marepualia, KOTOPhIC H3ydaroTCs
B 03HAKOMMTEIHFHOM TIIaHE U HE BKIIOUAIOTCS B COCTaB MpeaMETHBIX pe3ynbTratoB ocBoeHust OOII COO.



[uknoankanel. OOmas ¢dopmyna, HOMEHKIarypa W uzomepus. OcobeHHOCTU
CTPOCHHUSI U XHMHUYECKUX CBOMCTB MajbIX (IUKJIONPOIAH, [HUKJIOOYTaH) U OOBIYHBIX
(LIMKJIOTIEHTAH, IUKIOTeKCaH) LMKI0ankaHoB. CrnocoObl MOMyYyeHUs U TPUMEHEHUE
LMKJIOATKAHOB.

Ankenbl. ['oMonormveckuii psj ajkeHoB, oOmas ¢opmyia, HOMEHKJIATypa.
DNEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOSHHE MOJEKYI AIKCHOB, Sp -THOPHIM3ALHs
aTOMHBIX OpOHWTanell yriaepoga, o- U 7-CBA3U. CTPyKTypHass U TeOMETpUYecKas
(uc-Tpanc-) uzoMepusa. Ddusnueckue CBOMCTBA aTKEHOB. XHWMHYECKHUE CBOMCTBA:
peakuuMyu TNPHUCOCIUHEHUS, 3aMEIICHHS B O-MOJIOKEHHWE TMpH JBOMHOM CBS3H,
NOJIMMEpU3allMl W OKHCIeHusa. [lpedcmagnenue o0  mexanuzme  peaxkyuu
anekmpoguivno2o npucoeournenusi. Ilpasuino MapkoBHukoBa. KauecTBeHHbIE peakinu
Ha JIBOMHYIO CBs3b. CIIOCOOBI MOY4YeHHS U TPUMEHEHNE aIKEHOB.

Anxaguensl. Krnaccudukamus ankaaneHoB (CONPsDKEHHBIE, HM30JUPOBAHHBIE,
Kymynuposanuvle). OCOOEHHOCTH 3JEKTPOHHOTO CTPOEHUSI U XUMHUYECKUX CBOMCTB
CONPsUKEHHBIX AWEHOB, 1,2- m 1,4-npucoenunenue. Ilonmumepusanus conpsHKEHHBIX
nueHoB. CriocoObl MOJTYy4YEHUs U IPUMEHEHUE aJIKaUEHOB.

Anxusbl. ['oMonormdeckuil psij ajnkuHOB, oOwmas Qopmyna, HOMEHKIATypa
U H30MepHUsd. OJEKTPOHHOE M NPOCTPAHCTBEHHOE CTPOCHHUE MOJIEKYJ aJIKHUHOB,
Sp-rUOpUIM3alisl aTOMHBIX opOutaneidt yriepoaa. Pu3nueckue CBOICTBA AJIKUHOB.
XVWMHYECKHE CBOWMCTBA: PEAKLMHM MPUCOECIUHEHMS, TUMEPU3aLHUU W TPUMEpPHU3ALNH,
okuciieHusl. KucnoTHble CBOWCTBA QJIKWHOB, MMEIOIIMX KOHIIEBYIO TPOWHYIO CBS3b.
KauecTtBeHHble peaknuu Ha TPOMHYIO CBsi3b. CHOCOOBI TMOJYyYEHHUS M MPUMEHEHUE
QJIKUHOB.

ApomaTtrueckue yriieBoJopoibl (apeHbl). ['oMonorudyeckuil psij apeHoB, oOIias
dopMyna, HOMEHKJIaTypa U U30MEpHs. DIEKTPOHHOE M MPOCTPAHCTBEHHOE CTPOCHHUE
MOJIEKYJbI OeH30ua. [lpasuno apomamuunocmu, npumepvl apoOMaAmMuUIecKux coeOuHeHuu.
®duznyeckre CBONCTBA apeHOB. XUMHUYECKHE CBOMCTBA O€H307a W €ro roMOJIOrOB:
peakuu 3aMelieHus] B OCH30JbHOM KOJIBIE W YIJIEBOJAOPOIHOM paJHKaie, peakluu
NPUCOCIMHEHUSI, OKUCIEHUE TOMOJOroB OeH3zona. [Ipeocmasnenue o Mmexanusme
peaxyuii 2n1ekmpoguibHo2o 3ameujerus. llpencraBienre 00 OpueHTUPYIOUIEM ACHCTBUH
3aMecTuTeNied B OCH30JbHOM KOJbIE HAa TMpPUMEPE aJKWJIbHBIX PaJUKajoB,
KapOOKCUJIbHOM, TUAPOKCUIBHOM, aMWUHO- W HUTPOTPYIbl, aTOMOB TaJOr€HOB.
Oco0eHHOCTH XMMHUYECKUX CBOUCTB cTHposa. [lomumepusanus crupona. CrocoObl
MOJYYEHHUS] U IPUMEHEHUE ApOMATHUUECKUX YTIIEBOJOPOIOB.

[Ipuponnsiii ra3. IlomytHele HedTsHbIE Ta3zbl. HedTh u €€ mnpoucxoxiacHue.
KameHHbIl yroiap u mpoaykTel ero mnepepadotku. CrmocoObl mepepaloTKu HePTH:
NEPEroHKa, KPEeKUHT (TePMUYECKUN, KaTaJuTUYECKU), PpUPOPMHUHT, MHPOIH3.
[TpoaykTsl nepepaboTKu HEPTH, UX MPUMEHEHUE B MPOMBILIUIEHHOCTH U B OBITY.

['eneTnueckas CBA3b MEXKy pa3IMUHbIMU KJIACCAMU YIJIEBOJIOPOIOB.

DNEKTPOHHOE CTPOEHUE  TaJOreHIPOU3BOAHBIX  YIJIEBOAOPOAOB.  Peakuuu
3aMENICHUs TaJOreHa Ha TUAPOKCOTPYIILY, HUMPOSPYNNY, YUAHOSPYNNY, AMUHOSDYRNY.



I[CﬁCTBPIC Ha TaAJOICHIIPOU3BOAHBLIC BOJHOIO H CIIMPTOBOIO pPacTBOpPaA HléJ'IO‘{I/I.
BSaHMOHCﬁCTBHe AUTraJIor¢HaJIKaHOB C Maramucm n OUHKOM. Ilonsmue
0 MemajlloopcaHu4ecKux COCOUHEHUSIX. Hcnonbp3oBaHue rajJorcHIIpoOu3BOJHBIX
YIJIE€BOAOPOIOB B 6LITy, TEXHUKE U ITPHU CMHTE3C OPraHNUYCCKUX BCUICCTB.

JKCHepUMEHTAIbHbIE METOAbI H3y4YeHHUsI BellleCTB H UX MpeBpallleHn i

N3ydenne pu3HUECKUX CBONCTB YIIIEBOJAOPOIOB (PacTBOPUMOCTH), KAYECTBECHHBIX
peaknuii yraeBog0pOI0B PA3IMYHBIX KIaccoB (oOeciBeunBaHUE OPOMHOM MM MOTHOU
BOJIBI, pacTBOpa TEpMaHTaHAaTa Kajus, B3aUMOJICHCTBHE aleTUJIeHa C aMMHAYHBIM
pactBopoM okcujaa cepedpa(l)), kauecTBeHHOE OOHapyXeHHE YIJIepoJa W BOJOpPOJa
B OPraHMYECKUX BEIIECTBAX, IMOJyYCHHE OTWICHA U W3YyYE€HHWE €ro CBOWCTB,
o3HaKoMmIIeHHe ¢ KoymekiusaMu «Hed1e» u «YTomby, ¢ oOpasiiamu miactMacce, KayayKkoB
U PE3UHBI, MOJCIUPOBAHWE MOJICKYJ YIJIEBOJOPOJOB U TaJOTCHIIPOW3BOIHBIX
yTJIEBOAOPOIOB.

Kuciopoacoaepxaiiue oprannyeckie coeJHHeHUust

[IpenenbHble OTHOATOMHBIE CIUPTHI. CTPOEHHE MOJIEKYIT (Ha IPUMEPE METAHOJIA U
sTaHona). l'omonormyeckuil psang, obmas Qopmyna, H30MepHUsi, HOMEHKIATypa
u kiaccudukanus. dusnueckue CBOICTBA MPEAEIbHBIX OJHOATOMHBIX CIHMPTOB.
Bonoponssie ¢Bsi3nm MeEXIy MOJIEKYJAMM CHUPTOB. XMMHUYECKHE CBOMCTBA: PEAKLIMHU
3aMEIICHMs, JCTHIpaTaliud, OKUCJIECHUS, B3aUMOJACHCTBHE C OPraHUYECKUMHU U
HEOPraHUYECKUMHU KuciaoTamu. KauecTBeHHas peakuvss Ha OJHOATOMHBIE CIIMPTHI.
JleiicTBue 3TaHONAa M METAHOIA HAa OpraHu3M denoBeka. CrnocoObl MOJy4YeHUS U
IIPUMEHEHNE OJTHOATOMHBIX CIIUPTOB.

IIpocteie a¢upsl, HOMeHKIaTypa H u3oMepus. OCOOEHHOCTH (PU3NUECKUX
Y XMMHAYECKUX CBOMCTB.

MHOroaToMHbl€ CHUPTHI — STHICHIIIUKOIb U MHLIEpUH. OU3NYECKUEe U XUMUYECKHE
CBOWMCTBA:  PEAaKIMM  3aMEIICHUS, B3aUMOJCHUCTBME C  OpPraHUYECKUMH U
HEOPraHWYECKUMH KHUCIIOTaMHU, KAa4eCTBEHHAs pPEaklHs Ha MHOIOATOMHBIE CIIMPTHI.
Ilpeocmaenenue o mexanusme peaxkyuti HyKIeo@uibHo20 3ameujenus. JefcTBue
Ha OpraHu3Mm yenoBeka. CriocoObl MOy4eHHs U IPUMEHEHNE MHOTOATOMHBIX CIIMPTOB.

®enon. CTpoeHne MOJIEKYJIIbl, B3aMMHOE BIMSHUE TUAPOKCOTPYIIBI U OEH30JIbHOTO
anpa. dusnueckue cBoicTBa (eHona. OCOOEHHOCTH XMMHUYECKHUX CBOMCTB (peHOIa.
KauectBenHnsle peakuuu Ha ¢(enon. ToxcuyHocTs (eHomna. CrocoObl MOJSydyeHUs U
npuMmenenue ¢penona. denondopmanpaeruasas cMoia.

KapOoHuabHbIE COEAMHEHUS — aNbAETUIbl U KETOHBI. DJEKTPOHHOE CTPOEHUE
KapOOHWJIBHOM Trpynnbl. ['OMOJOrMYeckue psapl anbJIeruI0B U KETOHOB, 0O0IIas
dopmyna, uzomepust 1 HOMeHkKIaTypa. dusnueckre CBOWCTBA ajabJAECTUAOB U KETOHOB.
XVAMHMYECKHE CBOWMCTBA aIbJErMJOB W  KETOHOB: PpEaKUUU IPUCOCAVHECHUS.
Ilpeocmaenenue o mexanusme peakyuu Hykieoguivno2o npucoeounenus. OKUCIECHUE
aJIbJIETUJIOB, KAUECTBEHHbIC peakuuu Ha anpaerujpl. CrnocoObl MNOIy4YeHUS U
IIPUMEHEHUE AJIbIECTUIOB U KETOHOB.

10



OOHOOCHOBHBIE Tpe/ielibHbIe KapOOHOBBIE KHUCIOTHL. OCOOEHHOCTH CTPOCHUS
MOJIEKYJT KapOOHOBBIX KuCHOT. M3omepus u HOMeHkiIaTypa. Du3uueckue CBOWMCTBA
OJIHOOCHOBHBIX TMpEAENbHBIX KapOOHOBBIX KHUCIOT. BolopoaHbie CBS3U MEXIY
MOJIEKYJIaMd KapOOHOBBIX KHCIIOT. XUMHUYECKHME CBOMCTBA: KHUCJIOTHBIE CBOICTBA,
peakiusi STepuUKAMM, PEaKUUU C YyYaCTHEM YIJIEBOJOPOJHOTO  pajuKaia.
Oco0eHHOCTH CBOMCTB MypaBbUHON KUCHOTHI. [IoHSITHE O MPOU3BOIHBIX KapOOHOBBIX
KHCIIOT — CJOXHBIX 3QUpax, axHeuopuoax, 2aio2eHaHsuopuoax, amuoax, HUmpuiax.
MHuoroobpa3ue KapOOHOBBIX KHUCHOT. (OCOOEHHOCTHM CBOWCTB HENpPEAENbHbIX U
apOMaTUYECKUX KapOOHOBBIX KHCIIOT, TUKAPOOHOBBIX KHUCIOT, THIPOKCUKAPOOHOBBIX
kucnot. [IpencraButenu BeICHIMX KapOOHOBBIX KHUCIIOT: CTEAPUHOBAs, MAIbMUTHHOBAS,
OJICUHOBAS, JIUHO/Ie8as, IUHOIeH08as KUCAOThl. CrocoObl MOJYYeHHUS U MPUMEHEHHE
KapOOHOBBIX KUCJIOT.

Cnoxusie 3¢upsl. ['omonoruueckuii psa, obmas Qopmyna, H3OMepus U
HOMEHKJIaTypa. Ou3ndecKue 1 XUMUYECKUE CBOMCTBA: TUIPOJIN3 B KUCIION U IIEIIOYHOU
cpene.

Kupwl. Ctpoenue, (uznyeckue M XUMHUYECKHME CBONCTBA >KUPOB: THAPOJIH3
B KUCJIOW U menouHoi cpeme. OCOOEHHOCTH CBOMCTB KHPOB, COJEPIKAIIUX OCTATKU
HETpPEETbHBIX JKUPHBIX KUCIOT. JKUphl B IpUpoIE.

MpbUTa KaK COM BBICHIMX KapOOHOBBIX KHCIIOT, UX Moroliee aAcicTBue. [lousmue
o cunmemuyeckux moowux cpeocmsax (CMC).

OO6mas xapakrtepuctuka yrieBojoB. Kiaccudukauus yrieBoaoB (MOHO-, ITu-
U mnojucaxapunabl). MoHocaxapuabl: TJIOKO03a, (GPYKTO3a, eanakmosa, pubosa,
oesokcupuboza. Ddusnmyeckue CBOWCTBA M HaxoxjaeHue B mnpupojae. DOTOCHHTES.
Onmuueckas uzomepus. Konvuamo-yennass maymomepusi HA npumepe MOJIeK)ibl
2NloKo3bl, npoexkyuu Xeyopca, o- u [-aHomepvl 2ni0K03bl. XUMHYECKHE CBOWMCTBA
TJIFOKO3bI: PEAKIMU C Yy4yacTUEeM CIHMPTOBBIX W aJbJACTUHON TpyMN, CIOUPTOBOE U
MOJIOYHOKHCII0e OpoxkeHue. [IpuMeHeHmne riroKo3bl, €€ 3HaueHNe B )KU3HECATCILHOCTH
opranusma. Jlucaxapuapl: caxapo3a, MajbTo3a W .Jakmo3a. BoccTaHaBiauBarolue H
HEBOCCTaHABIMBAIONIME Tucaxapuabl. [ 'uaponus qucaxapunoB. Haxoxaenue B mpupoe
u npuMeHenue. llonmcaxapunpl: Kpaxmal, TJIHKOreH U memnono3a. CrpoeHue
MaKpOMOJIEKYJ Kpaxmaiia, IIMKOTeHa U LEeTI0N103bl. dU3nyecKkre CBOMCTBa Kpaxmasa U
LEJUTI0NI03bl.  XMMUYECKUE CBOMCTBA Kpaxmaia: THUAPOJIN3, KauyeCTBEHHAas peakius
¢ wnoaoM. XWMHYECKHE CBOWCTBA IICIUTIONO3bI: THAPOJM3, TOJydeHHEe I(PUPOB
1esut0103bl. [oHsTHE 00 MCKYCCTBEHHBIX BOJOKHAX (BUCKO3a, alleTaTHBIN MIENK).

JKCNepUMEHTATbHbIC METO/IbI H3YUYCHUS BelleCTB M UX NPeBpalIeHU I

PacTBOpUMOCTB pa3IMUHBIX COUPTOB B BOJIE, B3aMMOJICHCTBUE 3TAHOJA C HATPUEM,
OKHCJICHHE 3THJIOBOIO CIHMPTA B albJIETW] HA PACKAJEHHOM MEIHOM MPOBOJIOKE,
OKHUCJIEHUE ATWJIOBOTO CIHpPTAa JUXPOMATOM Kajusg (BO3MOXKHO HCIOJIb30BAaHUE
BUJICOMATEPHUAIIOB), KAYECTBEHHbIE PpPEAKIMU Ha aJbAerujbl (C TUAPOKCHUIIOM
nuammuHcepeopa(l) u rugpoxcugom meau(ll)), peakius riuiepuHa ¢ THAPOKCHUIOM
menu(Il), xumuyeckue CBOMCTBA pacTBOpa YKCYCHOM KHCIJIOTHI, B3aWMOJICHCTBUE
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pacTtBopa IIOKO3bl ¢ rujpokcunoM menu(ll), BzaumopaeiicTBre Kpaxmanaa C HOJAOM,
pelIeHre SKCIEePUMEHTANIbHBIX 337a4 1o TeMaMm «CrnupThl U (eHomb», «KapOoHOBbIE
KUCIIOThL. ClioKHBIE 3(DUPBI».

A3oTcoaep:kaniue opraHuvdeckue coeJuHeHust

AMHHBI — OpraHMYECKHE IPOM3BOAHBIE amMMuaka. Kiaccudwukaius aMHUHOB:
anndaTHICCKUe U apOMaTUYECKHE, TICPBUYHbBIC, BTOPUYHBIC M TpeTU4HbIe. CTpOocHHUE
MOJICKYJ, oOmias Qopmyna, H30MepHsi, HOMEHKIATypa W (HU3WYECKHE CBOICTBA.
XHWMHYECKOE CBOMCTBA aM(PaTHUECKUX aMUHOB: OCHOBHBIE CBOWCTBA, AIKUIMPOBAHHUE,
B3aMMOJICHCTBHE MICPBUYHBIX AMHHOB C a30THCTOM KUCI0TON. COJIM aJIKMIIAMMOHHS.

AHUJIMH — TIPEICTaBUTENIb aMHHOB apoMaruueckoro psga. CTpoeHue aHWIMHA.
B3anMHOe BausHUE TPyHI aTOMOB B MoOJjIeKyse aHuiauHA. OCOOCHHOCTH XMMHYECKHUX
cBoicTB aHmivHA. KadecTBeHHBIe peaknmu Ha aHWIMH. CHOCOOBI TMOJIy4YeHUS H
pUMEHEHNE ar(paTHICCKUX aMUHOB. [loydyeHrne aHuIuHaA U3 HUTPOOEH30J1a.

AmvuHOKHCIIOTBI. Homenkiatypa wu wu3omepus. OTaenbHBIC MPEACTABUTEIH
0l-aMUHOKUCJIOT: TJIUIUH, aJJaHUuH, (DeHUNANIAHUH, CEPUH, 2TYMAMUHOB8ASL KUCIOMA, TU3UH,
yucmeun. Onmuyeckas usomepus amunoxuciom: D- u L-amunoxuciomel. Ou3ndeckue
CBOHCTBa aMHUHOKHCIOT. XHWMHYCCKHE CBOMCTBA aMHHOKHCIOT KakK aMQpOTEpHBIX
OPTraHUYECKUX COCAUHEHUH, peakIus IOJIMKOHACHCAIIMN, O0pa30BaHUE IEIITHIHOM
cBs13U. bronornueckoe 3HaueHNE aMUHOKUCIOT. CHHTE3 ¥ THIPOJIU3 MTETITH/IOB.

benku kak npupoaHbIe MoauMepsl. [lepBruyHast, BTOpuYHas ¥ TPETHYHAS CTPYKTYypa
OenkoB. XWUMHYECKHE CBOKMCTBA OEJIKOB: THIPOJW3, JCHATypalus, KadeCTBCHHBIC
peakIuy Ha OeJKH.

Ionsmue 06 A30MCOOEPIHCAUSUX 2emepoYUKIULECKUX COCOUHEHUSX.
Tupumuounosvie u nypurnosvie ochosanus. Hykieunosvie kuciomol: cocmas, cmpoenue
u buonocudecKkas poi.

JKCIepUMeHTAIbHbIE METOIbl M3Y4YeHUs BEIIeCTB U UX MpeBpallleHui

PactBopenue OenkoB B BOJIe, Je€HATypalusi OCJIKOB NMpPU HArpeBaHUM, LIBETHHIC
peakiuu Ha OeNKH, pelIeHHe HKCIIEPUMEHTAIBHBIX 3a/1a4 M0 TeMaM «A30TcoiepKalline
OpraHuYecKue CoeMHEeHUs» U «Pacro3HaBaHne OPraHMYEeCKUX COSIUHEHUN.

BbicOKOMOJIEKYISIPHBIE COCAMHEHUSA

OCHOBHBIE MOHATHS XUMHHU BBICOKOMOJIEKYJSIDHBIX COEIMHEHHI: MOHOMED,
NOJINMEP, CTPYKTYPHOE 3BEHO, CTENEHb MMOJIMMEPHU3ALUH, CPEIHSS MOJIEKYJIIpHAs Macca.
OCHOBHBIE METO/BI CUHTE3a BBICOKOMOJIEKYJSIPHBIX COECAUHEHUN — MOJUMEpHU3ALHMS U
NOJIMKOHACHCAauus. [Ipedcmasnenue o cmepeopecyiapHoCmu U HAOMOAEKYAAPHOU
cmpykmype noaumepos, 3a6UCUMOCMb CEOUCME NOIUMEPOE OM UX MOAEKYIAPHO2O U
HAOMONEKYIAPHO20 CIMPOECHUAL.

[Tonumepuble  matepuanbl.  [lmactMaccbl  (MONMMATHUIIEH,  MOJUIIPOIIHJIIEH,
NOJIMBUHUJIXJIOPU, HOJIUCTUPOII, HNOJUMETHIIMETAaKpPHIIAT, NOJIMKapOOHAaTBHI,
nonudTHIEHTepedTanar). Y Tunusanus u nepepaboTka IIacTuka.

DnacToMepbl: HaTypaldbHBIA KaydyK, CHHTETUYECKHE Kayuyku (OyTaaueHOBBIH,
XJIOPOIIPEHOBBIM, H30MPEHOBBIN) U cunuxonsl. Pe3nHa.
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Bonokna: HaTypanbHbBIE (XJIOTIOK, IIEPCTh, WIENK), HMCKYCCTBEHHBIC (BHCKO3a,
aleTaTHOE BOJIOKHO), CHHTETUYECKHUE (KapOH U JTAaBCaH).

Tonumepor cneyuanvnoco HazHaveHus (me@uoH, Keeuap, 1eKMpoOnposoosujue
noaumepwbl, buopaziazaemvie HOIUMEpPbL).

BKCHepHMeHTaHLHbIe METOAbI H3YUYCHHUA BCIIECCTB U UX npeBpameHnﬁ

O3HakoMJICHHE C 06p8,3HaMI/I IMPHUPOJHBIX N UCKYCCTBCHHBIX BOJIOKOH, ILJIaCTMACC,
Kay4yKOB, pCIICHUC SKCIICPUMCHTAJIbHBIX 3a/1a4 I10 TEMC «Pacmo3naBanue njacTtMacc u
BOJIOKOH».

PacuéTHble 3a1aun

Haxoxnenne MoneKyIsspHOi (hOpMyYJITbI OPraHUYIECKOTO COSTMHEHUSI TI0O MaCCOBBIM
JIOJISIM DJIEMEHTOB, BXOJSIIUX B €r0 COCTaB, HAXOXKICHHE MOJICKYJISIPHON (POPMYIIbI
OpPTaHMYECKOTO COCAMHEHHMsI M0 Macce (00hEMY) MPOMTYKTOB CTOPAHUs, IO KOJIUYECTBY
BemecTBa (Macce, 00BEMY) TIPOAYKTOB pEaKIUd W/WIA WCXOJHBIX BEIIECTB,
YCTaHOBJICHHE CTPYKTYpPHOH (OpPMYINIbI OPraHWYEeCKOTO BEIIECTBA Ha OCHOBE €ro
XUMUYECKAX CBOWCTB WJIM CIIOCOOOB TOTYYEHUS, ONIPEIeTICHUE TOJIA BhIXOa MTPOTYyKTa
peaKkiuu OT TEOPETUIECKH BOZMOKHOTO.

MexnpeaMeTHble CBA3H

Peasmszanust MEXIpPEOMETHBIX CBA3CH IPU HM3YYEHUM OPraHMYECKOM XUMUH
B 10 Kjacce oCymecTBIAETCS Yepe3 UCIOIb30BAHNE KaK OOIIMX €CTECTBEHHO-HAYYHBIX
NOHATUH, TaK U MOHATHUM, IPUHATHIX B OTACJIBHBIX IIPEAMETAX €CTECTBEHHO-HAY4YHOIO
LUKJIA.

OOmue ecTecTBEHHO-HAy4YHbIE MOHATHA: SBJICHHE, HAy4YHbIH (DaKT, THIIOTE3a,
TEOpUs, 3aKOH, aHajdu3, CHUHTE3, Kilaccupukauus, HaONIOJEHUE, HW3MEpPEHHE,
DKCIIEPUMEHT, MOJIE€Ib, MOJIETUPOBAHHUE.

®u3uka: MaTrepus, aToM, JIEKTPOH, IPOTOH, HEUTPOH, MOJIEKYJIA, SJHEPreTUYECKUI
YpOBEHb, BELIECTBO, TEIO, OOBEM, arperaTHoe COCTOSHUE BELIECTBa, (U3UYECKUE
BEJIMYMHBI, EAUHULBI U3MEPEHUS], CKOPOCTh, SJHEPTUS, Macca.

buonorusa:  kmerka, opraHusM, O3KocucTema, Owocdepa, meTaboIM3M,
HACJIEICTBEHHOCTh, AaBTOTPO(MHBI U TeTepoTpOo(dHBI TUN mnHUTaHUA, OpOKEHHE,
doTocuHTE3, NbIXaHUE, OCIKH, YIIIEBOAbI, JKUPHI, HYKIIEHHOBBIE KUCIOTHI, (DEepMEHTHI.

I'eorpa¢usi: none3Hble HCKOMAEMBbIE, TOILIMBO.

TexHonOrMs: NMUIIEBBIE NMPOAYKTHI, OCHOBBI PAllMOHAIBHOIO IMHUTAHHS, MOIOIIUE
CpencTBa, MaTepUasbl U3 HCKYCCTBEHHBIX U CUHTETUYECKUX BOJIOKOH.

11 KJIACC

Teopernueckne 0CHOBbI XUMHU

Atom. CocTaB aTOMHBIX siiep. XUMUYECKUil aneMeHT. M3otonsl. KopnyckyasapHo-
B0JIHOBOU 0YaAIU3M, 0BOUCMEEHHAs1 npupooa d1ekmpoHa. CTPOEHHE HIIEKTPOHHBIX
000J104€K aTOMOB, KBAHTOBbBIE YHCJIa. DHEPIeTUUECKUE YPOBHU U MOAYPOBHU. ATOMHbBIE
opboutamu. Krnaccudukammss XUMHUECKHX DJJIEMEHTOB (s-, p-, d-, f-DJIEMEHTHI).
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Pacnipenenenuie 31eKTPOHOB MO aTOMHBIM OPOUTANIAM, MPUHYUN MUHUMYMA SHEPIUl,
npunyun Ilayau, npasuno Xymoa. DAEKTpOHHBbIE KOH(UTYpaIlM aTOMOB 3JEMEHTOB
NEePBOTr0—4eTBEPTOTO NMEPHUOJOB B OCHOBHOM M BO30YKJAEHHOM COCTOSIHUU, DJIEKTPOHHBIE
KOHpUTYpallMi HWOHOB. [lonamue 006 dSHepeuu uoOHU3AYUU, DSHEp2UU CPOOCMBA
K 91eKmMpOoHY. DIEKTPOOTPULIATEIBHOCTD.

Ilepuonnueckuit 3akoH u Ilepuoguueckas cuUCTEMa XHMHUYECKHX JIIEMEHTOB
J.1. MenneneeBa. CBs3b mepuoanueckoro 3akoHa U Ilepuogumdeckoil cucTeMbI
XUMUYECKUX DJIEMEHTOB C COBPEMEHHON TEOPHUEN CTPOCHUSI aTOMOB. 3aKOHOMEPHOCTHU
U3MEHEHUS] CBOMCTB XMMUYECKUX DJIEMEHTOB U 00pa3yeMblX UMM MPOCTHIX U CIIOKHBIX
BEIIECTB MO TrpynmaM W [epuojaM. 3HAYEHHE MEPUOAMYECKOr0  3aKOHa
JI.1. Menneneena.

XuMHuYeckass CBs3b. BHIBI XMMHMYECKOM CBSI3U: KOBAJICHTHAs1, WOHHas,
MeTajuinueckas. MexaHu3Mbl  00pa3oBaHMsI  KOBAJIGHTHOM  CBA3U:  OOMEHHBIM
U JOHOPHO-aKIENTOPHBIA. DHEprus W JuiMHa CBsi3u. [lonsipHOCTH, HANMpPaBIEHHOCTH
M HaChIIAEMOCTh KOBAJEHTHOW cBsA3U. KparHelie cBsaA3u. Bompopoanas CBs3b.
MexMOoNEKyJISIPHbIE B3aUMOIEHCTBHUS.

BaneHTHOCTP M BaJIEHTHBIE BO3MOXHOCTH aTOMOB. [ ubpuouzayus amoMHbIX
opbumanneti. CBS3b 3IEKTPOHHOU CTPYKTYPBI MOJIEKYJ C UX T€OMETPUUECKUM CTPOCHUEM
(Ha mpuMepe COETMHEHU 3JIEMEHTOB BTOPOTO IEPHOJA).

[IpencraBienre 0 KOMIUIEKCHBIX cOeIUHEHUsX. COCTaB KOMILIEKCHOTO HOHA:
KOMIUIEKCO00pazoBatTenb, JHUrauabsl. Koopounayuonmnoe uucno. Homenxnamypa
KOMNJIEKCHbIX ~ coeOuHenuti. 3HA4Y€HHE KOMIUIEKCHbIX coenuHeHud. [lonsarue
0 KOOPAMHAILMOHHOW XUMUHU.

BemectBa  MONEKYJIApHOTO M HEMOJEKYJSIPHOTO  CTPOE€HHUs. Wbl
KPUCTAJUIMUECKUX PEMIETOK (CTPYKTYpP) U CBOMCTBA BEIIECTB.

[lonsiTue o nucnepcHeIX cucteMax. VctuHHBIE pacTBOpbl. [Ipedcmagnenue
0 Konouonsix pacmeopax. CrocoObl BhIPAKEHUSI KOHIEHTPAIIMK PACTBOPOB: MAacCOBasI
JIOJIS1 BELIECTBA B PACTBOPE, MOJISIpHAS KOHUEHTpanus. HachlllleHHbIE 1 HEHACHIIICHHBIE
pacTBOpPBI, pACTBOPUMOCTh. Kpuctamnoruaparsl.

Knaccudukanus u HOMEHKJIATypa HEOPTaHMYECKUX BENIECTB. | pUBHAIBHBIC
HAa3BaHUA OTJEJIbHBIX MPEACTABUTEIECH HEOPTAHUYECKUX BEILIECTB.

Knaccudukanus XuMH4ecKuX peakinii B HEOPraHM4eCKOW U OPraHuyeCKOM XUMHH.
3aKOH COXpAaHEHUsT MAacChl BELIECTB; 3aKOH COXPAHEHUS W MPEBPALLICHHUS HSHEPIHUU
Opyl  XUMHYECKHX  peaknusax. TemroBble d(PGEKThl XUMHYECKUX  PEaKIIHi.
TepMOXUMUYECKUE YPABHEHUS.

CKOpOCTh XMMHUYECKOW peakinuu, €€ 3aBUCHUMOCTh OT Pa3INYHBIX (DAKTOPOB.
['omoOreHHbIE U TETEPOTeHHbIE peakiuu. KaTanus u kataau3aTopsl.

OOpatumble U HeoOpaTHUMbIE pEaKIUMU. XUMUYECKOe paBHOBecue. Koncmanma
Xumuyeckozo pagHogecus. PDakTOppl, BIUAKOIIME HA MOJOXKEHUE XUMHUYECKOTO
paBHOBECHS: TEMIEpaTypa, JABJICHUE M KOHUECHTPAUMU BEIIECTB, YYaCTBYIOLIUX
B peakuud. [Ipunuun Jle [larense.
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Onextposmtrueckas aucconuanusi. CHibHbIE U cladbie 3JeKTpoanuThl. CTETeHb
nucconuanuu. Mounoe npouszsedenue 600vi. Cpena BOIHBIX PACTBOPOB: KHUCJIOTHAS,
HeWTpanbHas, menounas. Bogopoansiii nokasarens (pH) pactBopa. I'maponus cosieid.
Peaknuu nonHoro oomeHa.

OKUCANTENBHO-BOCCTAHOBUTEINBbHBIE peakuuu. CteneHb okuciieHus. OKUCIUTEND U
BOCCTAHOBUTENb. [Ipo1iecchl OKMCIIEHNS] M BOCCTAHOBJICHUS. BaxkHENHIME OKUCIUTENN U
BOCCTAaHOBUTENN. MeTo/ 3JeKTPOHHOro OanaHca. DJIEKTPOJIU3 PaCTBOPOB U PACILIABOB
BEILECTB.

JKCIEePUMEHTATbHbIC METOAbl M3YYEeHHUS BEIeCTB U UX MpPeBpaLlleHU i

Pa3noxenue mnepokcuaa BOAOPOAA B IMPUCYTCTBUU KaTauu3aTropa, MOJEIH
KPUCTAIUTMYECKUX PEHIETOK, MPOBEAECHUE pEaKUUid HOHHOTO OOMEHa, OMpeleleHHe
Cpelbl paCTBOPOB C MOMOIIBIO UHAUKATOPOB, U3yUEHUE BIUSHUS Pa3IUYHBIX (DAKTOPOB
Ha CKOPOCTh XUMHUYECKOH PEAKIUHU U TOJIO)KEHHE XUMUYECKOIO PABHOBECHSI.

Heopranuyeckast xumust

[Tonoxxenne HemetaioB B llepuoanueckoil cuCTEME XUMHUYECKUX SJIEMEHTOB
.. MeHnneneeBa M OCOOEHHOCTH CTPOCHUSA HX aTOMOB. (DU3MYECKHUE CBOICTBA
HEMETAJUIOB. AJUIOTPOIUS HEMETAJUIOB (Ha MpHUMEpPE KHUCIOopoja, cepbl, gocdopa u
yTaeposa).

Bonopoa. [Ilonydenuwe, ¢u3nmueckue W XUMHUYECKHE CBOWCTBA: pEaKIMU
C METaJllaMM U HEMETajulaMu, BOCCTAaHOBUTEIbHbIE CBOMCTBA. I'mapunbl. Tonaugnvle
971eMEHMbL.

lanorensl. Haxoxxnenue B mpupoje, crnocoObl ModydeHus, (U3MYecKkue u
XMMUYECKHE CBOMCTBA. [ ajmoreHoBomoponabl. BaxkHenume KUCIOPOACOAEpKaIINE
COeIMHEeHMs ranoreHoB. JlabopaTopHble W MPOMBIILUIEHHBIE CIOCOOBI TMOJTYYEHUs
rajgoreHoB. [[ppuMeHeHre raJoreHoB U UX COCIMHECHUM.

Kucnopon, o3on. JlaGopaTopHble W NPOMBINUIEHHBIE CIOCOOBI TMOTYYCHUS
kucinopoaa. duznueckue U XMMHUYECKUE CBOWCTBA U MPUMEHEHUE KHUCIOPOAAa U O30HA.
OKcHJIBI ¥ IEPOKCH/IBI.

Cepa. HaxoxpaeHue B mpupojie, CocoObl MONMydeHUs, GU3MIECKUE U XUMUICCKUC
cBorictBa. CepoBogopon, cymbduasl. Oxcup cepoi(IV), okcun cepri(VI). Cepuucras u
CepHas KUCIOTHI ¥ uX coiii. OcOOEHHOCTH CBOMCTB CepHOil KUcnoThI. [IprMenenue cepbl
Y €€ COCIMHEHHM.

A3zot. HaxoxneHnue B mpupoje, CrocoObl MoTydeHus, GU3NIECKUE U XUMUICCKUE
cBoiicTBa. AMMHUAK, HUTpUIbl. OKCHIBI a30Ta. A30THUCTAs U a30THASI KUCIIOTHI U UX COJIH.
OcoOeHHOCTH CBOWCTB a30THOW KHUCIOTHL. [IpuMeHeHHWE a30Ta U €ro COeAMHEHUH.
A3oTHBIE y10OpEeHUsl.

®ochop. Haxoxknenme B mpupome, CHocoObl MOdydeHus, (punyeckue
u xumuieckue corctea. Dochuas u pochun. Oxcuast hocdopa, hochopras kuciaoTa
u e comu. Memagocgopuas u nupogocopnas kuciromsl, Gocpopucmas
u ¢ocgopnosamucmasn ruciomsi. Ilpumenenue dochopa u €ro CoOeITUHEHUI.
docopHbie ynoodpeHus.
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VYrnepon, HaxoxJieHue B mpupoze. AoTponHbeie Moaudukanuu. Ousndeckue u
XUMHYECKHE CBOMCTBAa TPOCTBIX BEIIECTB, OOpa3oBaHHBIX yriaepoioM. Okcup
yraepoaa(ll), okcun yraepona(IV), yronbHas kuciaora U €€ COMU. AKTUBUPOBAHHBIN
yIroJib, aodcopoyus. Dyanepenvi, epagen, yerepoonvie HanompyoOxu. llpuMeHeHue
IPOCTHIX BEIIECTB, 00Pa30BaHHBIX YIIIEPOJIOM, U €r0 COSAMHEHU.

Kpemuuii. Haxoxzaenue B mOpupoje, CHocoObl MOdydeHUs, (U3HUECKHUe
u xumuueckue cpoictBa. Oxcup kpemHusi(IV), kpemHHeBas KHUCIOTA, CHUIIMKATHI.
[IpuMeHeHne KpeMHUS U ero coennHeHui. CTeKs0, ero noJiydeHue, BUIbl CTEKIIA.

[Tonoxxenne wmetamwioB B llepuonnueckoll cHCTEME XHUMHYECKHX DSJIEMEHTOB.
Oco0OEHHOCTH CTPOEHUS IIEKTPOHHBIX 000J0YEK aTOMOB METaIoB. Pacnpocmpanenue
XUMUYECKUX DJIeMeHmo8-memainos 6 3emHou kope. OOmme Qunueckue CBOWCTBA
MeTasuioB. [Ipumenenue MetamioB B ObITy U TexHHKE. CIIJIaBbl METAILIOB.

DJEKTPOXUMHUECKUN Pl HampspKeHU meTamioB. OOmme crnocoObl MOTydYeHHs
METAJUIOB: THAPOMETAJUTYPTHUsl, MUPOMETAIUTYPTHs, 3JIeKTpoMetamuryprusd. [loHsTue
0 Koppo3uu MeTauioB. CriocoObl 3aIUThHI OT KOPPO3HH.

OOmass xapakrepuctuka wmeTauioB [A-rpynmnsl  Ilepuoanueckoit  cuctemsl
XUMHUYECKUX 3JeMeHTOB. Hatpuil m kanumii: momyuyeHue, pu3nuecKue U XMUMHUYECKUE
CBOWCTBA, IPUMEHEHHE MPOCTHIX BELIECTB U UX COCTUHEHUII.

O6mass xapakrtepuctuka wmetamwioB IIA-rpynnel  Ilepuoandeckoit cHUCTEMBI
XUMHUYECKUX 3JIEMEHTOB. Maruuii 1 Kajablui: nojiydeHue, PU3nyeckrue U XuMUYECKUe
CBOWCTBA, NMPUMEHEHUE IPOCTBIX BEIIECTB M UX CoeAMHEHUU. JKECTKOCTH BOABI U
crocoObl €€ yCTpaHEeHHUS!.

AMIOMUHMI: TIONMy4YeHUe, (PU3MYEeCKUe U XUMHUYECKHE CBOMCTBA, MPUMEHEHHE
IPOCTOTO BELIECTBA U €ro coeAuHeHud. AMGOTEpHBIE CBOMCTBA OKCHIA U THIPOKCHIA
AIFOMHUHUS, TUAPOKCOKOMITJIEKCHI ATFOMUHUS.

OOmiasi  xapakTepucTHka  MeTauioB  mobounbix — moarpymm  (b-rpymm)
[Ieproan4ecKO CUCTEMBI XUMAYECKHUX 3JIEMEHTOB.

@u3nyeckue U XMMHYECKHE CBOMCTBA XpOMa M €ro coeauHeHuu. OKCUIbpl U
ruapokcuasl - xpoma(ll), xpoma(lll) u xpoma(VI). Xpomarel W JAUXpPOMATHI,
UX OKUCIIUTENIbHBIEC CBOMCTBA. [lonyueHne u NnpuMEHEHHE XpOMa.

®u3nyecKkne U XUMUYECKHE CBOMCTBA MapraHia M €ro coelnHeHuu. Baxnenmmue
coequnenust  mapranna(ll), wmapranma(IV), wmapranma(VI) wu  wmapranma(VII).
[IepmaHraHat Kajiusi, €ro OKMCIUTENbHBIE CBOMCTBA.

dusnyecke M XUMHYECKHE CBOMCTBA JKejie3a M ero coequHeHnil. OKCHIBI,
ruapokcuapl U conu keneza(ll) u sxemesa(Ill). Ilonmyyenue u mpuMeHEHHE jKene3a
Y €ro CILIABOB.

DOU3NYEeCKe M XUMHUYECKHE CBOMCTBA Meau M €€ coeauHeHui. [lomydenue
Y IPUMEHEHUE MEIU U €€ COCTUHEHUM.

[Huuk: momyuenue, pu3nveckrue U XUMUYECKUE CBOWCTBA. AMGOTEpHbIE CBOMCTBA
OKCHJIa U THAPOKCUAA LUHKA, THAPOKCOKOMILIEKCHI IIMHKA. [[puMeHeHne nuHKa 1 ero
COCIMHEHU M.
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JKcnepUMEHTATbHbIE METOAbI M3yYeHHs BelleCTB U HX MpeBpalleHuii

Nzydyenne o0pa3loB HEMETAUIOB, TOpeHHE cephl, (ocdopa, xkemesa, MarHus
B KUCIJIOPO/Ie, M3YYCHNE KOJUIEKIINU « MeTaslIbl U CILIaBb», B3AUMOICHCTBHIE MISTOYHBIX
M IIENIOYHO3EMENbHBIX ~ METANIOB ¢ BOJAOW  (BO3MOXKHO  HCIIOJIb30BAaHUE
BUICOMATEPHAJIOB), B3aNMOCHCTBUE ITUHKA U JKeJIe3a C PACTBOPAMH KUCJIOT U MIEJIOUeH,
KAa4eCTBCHHBIC PEAKIIMU Ha HEOPraHWYECKUE AHWOHBI, KATUOH BOJIOPOJA M KATHOHBI
METAJUIOB, B3aUMOJICHCTBHIE TUPOKCUIOB ATFOMIHHS M IIMHKA C PACTBOPAMHU KUCIIOT U
HIEJI0YeH, PelIeHHe SKCIEPUMEHTATBHBIX 3a1ad mo TemaM «[ amoreHsn», «Cepa u eé
COCIMHEHUSD», «A30T 1 (Pocop U UX COeAUHEHUsD», «MeTaulbl TIIaBHBIX MOATIPYIII,
«MeTasutbl TOOOYHBIX TIOATPYIIIDY.

XuMus 4 )KU3Hb

Ponp xuMumM B oOecrie4eHMHM YCTOMUYMBOrO pa3BUTHS uenoBedecTBa. [loHsTue
0 HAY4YHBIX METOAAX IO3HAaHWA M METOJNOJIOTMH HAY4YHOTO ucciaenoBaHus. Haydnsle
NPUHIUMIBL OpraHU3allMd XUMHUYECKOTrOo MpOU3BOACTBA. [IpOoMBIIIIIEHHBIE CHOCOOBI
MOJIYYeHHUS] BAXKHEWINMX BeELIECTB (HAa MpUMeEpe MPOU3BOJCTBA aMMHaKa, CEpHOU
KHUCTIOThI, MeTaHo’da). [IpombliieHHbIe CIOCOOBI MOJIyYE€HHS METAJUIOB M CIUIABOB.
XUMHUECKOE 3arpsi3HEHHE OKpY’KaloIllel cpeabpl M ero mnocienctsus. Illpobaema
nepepabomku omxo008 u nooouHvlX Npooykmos. Ponb xumuu B o0ecredeHuu
HEPreTUYECKON 0€30MacHOCTH. [Ipunyunsvl «3e1EHOU XUMUUY.

Xumus U 300poBbe uenoBeka. JlekapcTsennble cpenctsa. [IpaBuiia nenonb3oBaHus
JIEKApCTBEHHBIX NpenapaToB. Poyib XUMUM B pa3BUTUN MEIULIVHBI.

XYMHSI THIIU: OCHOBHBIE KOMIIOHEHTHI, MHILIEBbIe J00aBku. Ponb xumuun
B 00€ecreYeHnH! MUIIeBON OE30MacHOCTH.

Kocmernueckne u mnapdromepHbie cpenactsa. beitoBas xumwus. [IpaBuina
0€30I1acHOT0 UCIIOIb30BAHMS TPENapaToB OBITOBOM XMMHUHU B TIOBCEITHEBHOM JKU3HHU.

XUMHSI B CTPOUTENIbCTBE: BAXKHEHIIINE CTPOUTENIbHBIE MaTepUalibl (LIEMEHT, OETOH).

XuMHS B CEJIbCKOM X03sicTBe. OpraHu4ecKkrue 1 MUHEpaJIbHbIE yI00pEeHHUS.

CoBpeMeHHbIE KOHCTPYKLIMOHHBIE MaTepuajbl, KpPacKu, CTEKJIO, KEpamHKa.
Mamepuanvi 0ns 21exkmponuxu. Hanomexnonozuu.

PacuéTHble 3a1aun

Pacuérel: Macchl BelecTBa WM 00bEMA Ta30B MO HU3BECTHOMY KOJUYECTBY
BEIECTBA, Macce WM 00bEMY OTHOTO M3 yYAaCTBYIOIIMX B PEAKIIUU BEIIECTB, MACCHI
(0OBEMa, KOJIMYECTBA BEIECTBA) MPOJAYKTOB PEAKIMHU, €CIU OJIHO M3 BEUIECTB UMEET
npumecud, Maccbl  (0Ob€Ma, KOJMYECTBAa  BEIIECTBA) NPOAYKTa  PEaKIUH,
€CIM OJHO W3 BENIECTB JAaHO B BHUJE PACTBOpPA C OMNPEACIEHHOM MAaCcCOBOM JOIEH
pPacTBOPEHHOTO BEIIECTBA, MACCOBOM JOJIM U MOJISIPHOM KOHLIEHTpAllMU BEIEeCTBa
B pacTBOpE, J0JIM BbIXO/a NPOJIYKTA PEAKIIUU OT TEOPETUUECKH BO3MOXKHOTO.

MexnpeaMeTHbIe CBSA3H
Peanuzanus MeXNpeaMETHBIX CBSI3eH MPH M3yUYEeHUU OOIIEH M HEOPraHUYECKOM
xumuH B 11 kacce oCyIecTBiIsieTCsl yepe3 UCHOIb30BaHUEe KaK OOIIUX €CTeCTBEHHO-
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HAyYHBIX TIOHSATHH, TaK ¥ TOHATHH, MPUHATHIX B OTACIBHBIX MPEIMETaX €CTCCTBEHHO-
HAyYHOTO ITUKIIA.

OOmme ecTeCTBEHHO-HAy4YHbIC IIOHSATHS: SBJICHWE, HAy4YHBIM (paKkT, rumoresa,
Teopwsi, 3aKOH, aHalM3, CHUHTE3, KiacCHU(UKAIWs, MEPUOANIHOCTh, HAOIIOICHUE,
U3MEpEHHE, SIKCIIEPUMEHT, MOJIC]Ib, MOJICIIMPOBAHUE.

dwusuka: MaTepusi, MUKPOMHP, MAKPOMHUP, aTOM, JICKTPOH, POTOH, HEUTPOH, FOH,
W30TOTBI, PAJAMOAKTUBHOCTh, MOJIEKYJa, SHEPTeTHUYECKUN ypOBEHb, BEIIECTBO, TEIO,
00BEM, arperaTHOe COCTOSHHE BEIISCTBA, WJCATbHBIM Ta3, (PU3NYECKHE BEITUYHMHBI,
CIMHUIIBI U3MEPEHMSI, CKOPOCTh, SHEPTHS, Macca.

buonorus: xnetka, opraHm3M, JKocucTtema, Ouocdepa, MeTrabom3M, MaKpo-
U MHKPODJIEMEHTBI, OCJKH, JXUPBI, YIJIEBOJIbI, HYKJICHHOBBIC KHCIOTHI, (PEPMEHTHI,
TOPMOHBI, KPYyTOBOPOT BEIIIECTB M MOTOK PHEPTUU B IKOCHCTEMAX.

['ecorpadusi: MuHEpalbl, TOPHBIC TMOPOJBI, IOJIE3HBIC HMCKOMAeMbIC, TOILIUBO,
PECYpCHL.

TexHoJloTHs: XUMHUYECKas IMPOMBIIUICHHOCTh, METAJUTypIHsl, CTPOUTEIIbHBIE
MaTepHaybl, CEIbCKOXO3SHCTBEHHOE IIPOM3BOJICTBO, IIHINEBAasl IMPOMBIIUICHHOCTbD,
dapmareBTUUECKasi MPOMBIITUICHHOCTh, MPOW3BOJCTBO KOCMETHUYECKHX TPEMapaTos,
MIPOU3BOJICTBO KOHCTPYKIIMOHHBIX MAaTEPHAJIOB, JJICKTPOHHAS IPOMBIIUICHHOCTD,
HAHOTEXHOJIOTHH.
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IINIAHUPYEMBIE PE3YJIBTATBI OCBOEHUSA ITPOI'PAMMBI 110 XUMHUHN
HA YPOBHE CPEJHEI'O OBLIEI'O OBPA30OBAHUA

JIMYHOCTHBIE PE3YJIBTATBI

B cooTBeTcTBUM € CHCTEMHO-ACSTENBHOCTHBIM TOJAXOAOM B  CTPYKTYpE
JMYHOCTHBIX PE3YJIbTATOB OCBOEHUS MpeAMeTa «XUMHUS» Ha YPOBHE CPEIHEro 00Iero
00pa3oBaHMs BBIACNIECHBI CJEAYIOIIME COCTaBISIONIME: OCO3HAHHE OOYYAIOIIMMUCS
POCCHMCKOW  TPaXKIAHCKOM  MASCHTHYHOCTH; TOTOBHOCTH K  CaMOpPAa3BHUTHIO,
CaMOCTOSITEIbHOCTH M CaMOOMPENEICHUIO; HaJlWuuyhe MOTHBALMU K OOYYEHHIO;
TOTOBHOCTb U CIIOCOOHOCTH O0YUaIOIIUXCsl PyKOBOJCTBOBATHCS IPUHATHIMU B 00I1IECTBE
npaBujlaMd M HOPMaMU TOBEACHMs; HalW4YUe MPaBOCO3HAHUS, OSKOJOTUYECKON
KYJbTYPbI; CHOCOOHOCTb CTaBUTh LIEJIU U CTPOUTD KU3HEHHbIE TIIaHbI.

JluyHOCTHBIE ~ pe3yJbTaThl  OCBOEHUSA  MpeAMeTa  «XHUMHUSD»  OTpaKaroT
c(OpPMUPOBAHHOCTh ~ OMbITA TO3HABATENIbHOM W  MPAKTHYECKOM  JESTEIbHOCTH
oOyyJarouuxcs B Ipolecce peaim3ali o0pa3oBaTeIbHON 1eITeTbHOCTH.

JluyHOCTHBIE ~ pe3yJbTaThl  OCBOEHUS  MpeAMeTa  «XHUMHUS»  OTpaaroT
c(hOpMUPOBAHHOCTh  OMNbITA [O3HABATEJIBHOW M  MPAKTUYECKOW JIESITEIbHOCTU
00ydJarommxcs B MpoIecce peann3anuu 00pa3oBaTeIbHON ASSITEIBHOCTH, B TOM YHCIIE B
YacTu:

1) rpaxIaHCKOro BOCIIMTAHUSA:

OCO3HAHUSI OOYYAIONMMHUCS CBOMX KOHCTHUTYIHMOHHBIX TpaB M O0OS3aHHOCTEH,
YBAXKEHUSI K 3aKOHY U IPABOIOPSAJIKY;

MPEJCTABICHUS O COLMAIBHBIX HOPMax M MpaBUIaX MEXINYHOCTHBIX OTHOLICHUI
B KOJIJICKTUBE;

TOTOBHOCTH K COBMECTHOM TBOPUYECKOH AESATEILHOCTH MPH CO3JaHUU YYCOHBIX
MIPOCKTOB, PEIICHUH YYCOHBIX WM IMO3HABATEIBHBIX 3a7a4, BBITTOJIHCHUH XUMUYECKUX
DKCIEPUMEHTOB;

CIIOCOOHOCTH TTOHUMATh ¥ MIPUHUMATh MOTHUBBI, HAMEPEHHUSI, JIOTUKY U apTyMEHTHI
JIPYTUX TIPU aHAJU3€ PA3TMYHBIX BUJIOB YUEOHOM JIEATEILHOCTH;

2) IaTPMOTHYECKOT0 BOCIUTAHMS

LHEHHOCTHOIO  OTHOLIEHUS K HCTOPUYECKOMY M  HAy4YHOMY  HACIEIUIO
OTCUYECTBECHHOM XMMUHU;

yBaXEHUSI K MPOLECCYy TBOpUECTBA B OOJACTH TEOPUM U TPAKTUYECKOTO
MPUJIOKEHUSI XUMUH, OCO3HAHUSI TOTO, YTO JAHHBIE HAYKU €CTh PE3YyJIbTaT JJIUTEIbHBIX
HAOIOCHUM, KPOMOTJIMBBIX OSKCIEPUMEHTAIBHBIX IMOMCKOB, TOCTOSSHHOTO TpYyJa
YUEHBIX U IPAKTUKOB;

MHTEpEca U IO3HABATEIbHBIX MOTHBOB B IOJYYEHHHM W TMOCIEAYIOLIEM aHAJIU3e
uH(OpMAIUK O MEPEAOBBIX JOCTUKEHUSIX COBPEMEHHON OTE€UECTBEHHOW XUMUU;

3) 1IyXOBHO-HPABCTBEHHOT'0 BOCIIUTAHMSA:
HPaBCTBEHHOI'O CO3HAHMS, STUYECKOTO MOBEICHUS;
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CITOCOOHOCTH OLCHMBATL CHUTyallUH, CBA3dHHBLIC C XHUMHYCCKHMMU SABJICHUSAMU,
W IIPUHUMATb OCO3HAHHBIC PCIICHUA, OPUCHTUPYACH HAa MOPAJIbHO-HPABCTBCHHBIC HOPMBbI
N ICHHOCTH,

IOTOBHOCTH OILICHHMBATH CBOE IMMOBCACHHUC U ITOCTYIIKHM CBOUX TOBapI/IIHCﬁ C HOSI/IHI/Iﬁ
HPaBCTBCHHBIX W IIPABOBLIX HOPM U C y‘-IéTOM OCO3HaHUuA HOCJ'ICI[CTBI/Iﬁ IMOCTYIIKOB;

4) popmMupoBaHus KYJbTYPbI 310POBbSI:

MOHMMAaHHUS [IEHHOCTEH 3J0POBOr0o U 6€30MacHOro 0opasa Ku3HU, HE0OXOJUMOCTH
OTBETCTBEHHOTO OTHOIICHHS K COOCTBEHHOMY (PU3MYECKOMY W TICUXHYECKOMY
3JI0POBBIO;

coONoficHUs MpaBui 0Oe3omacHOTro oOpalleHus C BelecTBaMu B OBITY,
MTOBCEHEBHOM JKM3HU, B TPYJIOBOH JIEATEILHOCTH;

MOHMUMAaHUS [IEHHOCTH MPaBUJ WHANBUIYAJIBHOTO U KOJJIEKTUBHOTO 0O€30MacHOTro
MOBEJICHUS B CUTYAIUAX, YTPOXKAIOITUX 3I0POBBIO U KU3HHU JIIOJICH;

OCO3HAHUS TIOCICACTBUNA W HENPHUATHUS BPEAHBIX TNPUBBIYEK (yIOTPEOICHHS
aJIKOTOJIs, HAPKOTHKOB, KypeHHUS ),

5) TPy10BOr0 BOCIMTAHUSA:

KOMMYHUKATUBHON KOMITIETEHTHOCTH B Y4E€OHO-HCCIIEI0BATEILCKON eI TEIHOCTH,
0O0I1IECTBEHHO M0JIE3HOM, TBOPUECKOUN U IPYTUX BUAAX AEATEIBHOCTH;

YCTAHOBKM Ha aKTHMBHOE y4acTHUE B PELIEHWH MPAKTUUYECKUX 3aJlay COLUATbHOU
HaIPaBJICHHOCTH (B paMKaxX CBOETO KJIacca, IIKOJIbI);

WHTEpeca K MPAKTUIECKOMY M3YUEHUIO MPOPECCHil Pa3IMnIHOTO POJIa, B TOM YHCIIE
Ha OCHOBE NMPUMEHEHUS MPEAMETHBIX 3HAHUM 110 XUMUH;

YBaXEHUS K TPYY, JIFOISIM TpyAa U pe3yiabTaTaM TPYAOBOU IeATEILHOCTH,

TOTOBHOCTH K OCO3HAHHOMY BBIOOPY WHAMBUIYAJTLHON TPAGKTOPUH 0O0pa30BaHUsA,
Oynymeid mpodeccuu M pealu3anuil COOCTBEHHBIX JKU3HEHHBIX IUIAHOB C YYETOM
JUYHOCTHBIX HMHTEPECOB, CIOCOOHOCTEH K XUMHUHU, HHTEPECOB MU MOTpeOHOCTEH
o0I11IecTBa;

6) IK0JI0rM4eCcKOro BOCIIUTAHUS:

HKOJIOTUYECKH IIeTIECOO0Pa3HOTO OTHOIIEHUS K TPHUPOAE KaK HMCTOYHUKY
CYIIECTBOBAaHUS KU3HU Ha 3eMIIe;

MOHUMAHMS TJIOOAJIBHOTO XapakTepa OJKOJOTMYECKHUX MPOoOJeM, BIUSHUS
HKOHOMHUYECKHUX MPOILIECCOB HA COCTOSTHUE MPUPOTHON U COLIUATIBHOU CPEJIbI;

OCO3HaHMsSI HEOOXOAUMOCTH HCIIOJIB30BAHUS JTOCTHIXKCHUM XUMHHU JJIsI PEIICHHS
BOIIPOCOB PAIIMOHAIBLHOTO MTPUPOJIOTIOIB30BAHUS;

AKTUBHOT'O HEMPUSITHS JCHCTBUM, NMPUHOCAIIMX BPEI OKPY)KAIOIIEH NPUPOTHON
cpele, yMEHHUsS TPOTHO3UPOBATh HEOJArOMPUATHBIE AKOJOTHMYECKUE TOCIIEACTBUS
MpeANTPUHUMAEMBIX JEUCTBUN U MIPEOTBpAIaTh UX;

HaJU4Usl PA3BUTOrO0 HKOJOTHMYECKOI'O MBIIUICHHS, SKOJIOTMYECKONW KYJIbTYpHI,
OTBbITA JICATEIBHOCTH SKOJOTHMYECKON HAIPaBICHHOCTH, YMEHHUS PYKOBOJCTBOBATHCS
UMH B MO3HABATEJIbHOW, KOMMYHUKATUBHON W COLMAIIBHOM MPAKTHUKE, CIIOCOOHOCTH U
YMEHHUSI aKTUBHO TIPOTUBOCTOSITH UJE0JIOTUN XeMO(hOoOuH;
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7) HEHHOCTH HAYYHOI'0 IO3HAHMSA

MHUPOBO33pEHUS, COOTBETCTBYIOLIETO COBPEMEHHOMY YPOBHIO Pa3BUTHsI HAyKU U
0OLIECTBEHHOM MPAKTUKH;

NOHMMAaHUA CreU(UKA XUMHUU KaK HayKd, OCO3HAHUS €€ poiau B (POpMHUPOBAHUU
palMOHAJIBHOTO HAYyYHOTO MBINUIEHUS, CO3/JaHUU LEJIOCTHOIO IPENCTaBICHMUS
00 OKpy>KalolleM MUpe KaK O €IMHCTBE MPUPOABI U UEJIOBEKa, B MO3HAHUHU MPHUPOIHBIX
3aKOHOMEPHOCTEN U pPelIeHUH NpoOIeM COXPaHEHUsI IPUPOTHOTO PAaBHOBECHS;

yOex1EHHOCTH B 0COO0H 3HAUMMOCTH XUMHH JJIs1 COBPEMEHHOM LIMBUJIN3ALIUNU: B €€
TYMaHUCTUYECKOW HAIpPAaBICHHOCTH M BAXXHOM pOJM B CO3JAaHUU HOBOM 0asbl
MaTepuaIbHOU KYJIbTYPHl, B PEIICHUU TIOOATBHBIX MPOOJIEM YCTOWYMBOTO Pa3BUTHS
4eJI0BEUYECTBA — ChIPHEBOM, JHEPIETUUECKOM, MUIIEBON U HKOJIOTUYECKOM O€30MacHOCTH,
B Pa3BUTUU MEIULIMHBI, 00ECIIEYEHUH YCIOBUN YCIEUIHOTO TPyJda M 3KOJOTHYECKH
KOM(OPTHOM KU3HU Ka)KIOTO WieHa OOLIECTBa;

€CTECTBEHHO-HAYYHOI I'PaMOTHOCTH: IMOHMMAaHHUs CYUIHOCTH METOAOB MO3HAHUS,
UCIIOJIb3YEMBIX B €CTECTBEHHBIX HayKaX, CIIOCOOHOCTH HCIOJB30BaTh IOJy4aeMbIe
3HAHUA JUIsSl aHajau3a U OOBSICHEHHUs SIBJICHUH OKPYKAIOLIEr0 MUPA U MPOUCXOISIINX
B HEM HM3MEHEHUH, YMEHHS JAenaTh 0OOCHOBAaHHBIEC 3aKJIIOUEHHUS HAa OCHOBE HAYYHBIX
(haKTOB M UMEIOIIMXCS ITaHHBIX C LIEJIBIO MTOJIy4YEHHUs JJOCTOBEPHBIX BHIBOJ/IOB;

CIIOCOOHOCTH CaMOCTOSITEIbHO HCIOJIb30BaTh XMMHUUECKHE 3HAHUSA AJI PELICHUS
npo6JieM B peabHBIX KU3HEHHBIX CUTYAIIUAX;

MHTEpECa K NO3HAHUIO, UCCIIEI0BATENbCKON AESITEIbHOCTH;

TOTOBHOCTHU U CIIOCOOHOCTH K HEMPEPBIBHOMY 00pa30BaHUIO U CaMO0Opa30BaHUIO,
K aKTHBHOMY IOJIYYEHHUIO HOBBIX 3HAHUU MO XMMHUHU B COOTBETCTBHUM C >KM3HEHHBIMHU
MOTPEOHOCTSIMU;

WHTEpeca K OCOOCHHOCTAM TpyJa B pa3IudHbIX cdepax MpodhecCHoHATBHON
JESITETbHOCTH.

METAINIPEJMETHBIE PE3YJIbTATBI

MeTtanpeaMeTHbIE pe3yNbTaThl OCBOCHHS MPOTPaMMBI M0 XHMHU Ha YypPOBHE
CpemHero o0Imero oopa3oBaHus BKIIOYAIOT:

3HAYUMBbIE TUTSI dbopMupoBaHus MHUPOBO33pPEHUS o0y4aromuxcs
MEXIUCUUIUIMHAPHBIE (MEXIpEeaIMETHbIE) OOIleHayyHble TMOHATHUS, OTpa)karoIue
IIEJIOCTHOCTh HAYYHOU KapTHUHBI MUPA U CIEHU(PHUKY METOJIOB MMO3HAHUS, UCIIOJIb3YEMbIX
B €CTECTBEHHBIX HayKax (MaTepus, BEIECTBO, PHEPrHs, SBJICHUE, MPOIECC, CUCTEMA,
HAy4YHBIA (PaKT, IPHUHIIUII, TUTIOTE3a, 3aKOHOMEPHOCTh, 3aKOH, TEOpHs, UCCIIEeIOBAHHE,
Ha0JI0/IeHUE, U3MEPEHUE, SKCIIEPUMEHT U JAPYTHE);

YHHUBEpCaJbHble y4eOHble JeWCTBUsA (ITO3HABATENbHBIE, KOMMYHUKATHUBHBIE,
perynsaTuBHbIe), obecrneunBarone GopMupoBaHrne (QYHKIMOHAIBLHOW TPaAaMOTHOCTU U
COIMATTLHOW KOMIIETCHIIMH 00YJarOIIUXCS;

CIIOCOOHOCTh OOYYAIOIIUXCSl HCIIOJIb30BaTh OCBOCHHBIC MEXKIUCIUIUIMHAPHBIC,
MUPOBO33PEHUYECKUE 3HAHUS U YHUBEPCAJIbHbIC YUeOHbIE IEHCTBUS B MO3HABATEIHHOM
Y COLIMAIbHOM MPAKTHUKE.
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MCTaHpCI[MCTHBIC PE3YyIbTAaThl OTPAXKAIOT OBJIAACHUC YHHUBCPCAJIbHBIMHA y‘lC6HBIMI/I
IMMO3HAaBaTCJIbHBIMH, KOMMYHHUKATUBHBIMHU U PECTYJIATUBHBIMHA I[eﬁCTBHHMH.

ITo3naBaTe/ibHbIE YHHUBEPCAJbHbIC Y4eOHbIE JHeHCTBUS
Ba3oBble Jornueckue 1eHCTBUA:

CaMOCTOSTENLHO (DOPMYITHUPOBATh U AKTyaIM3UPOBATH MPOOIEMY, pacCMaTpUBaTh
€€ BCECTOPOHHE;

ONPEAETATH LENU JEATEIbHOCTH, 3a/1aBas MapaMeTpbl U KPUTEPUU UX IOCTHKEHUSI,
COOTHOCHTB PE3YJbTATHI ACATEIBHOCTHU C MOCTABICHHBIMU LEIISIMU;

MCII0JIb30BaTh NMPU OCBOCHUM 3HAHUM MPUEMBI JIOTUUECKOTO MBIIICHUS: BBIICIISITh
XapaKTepHbIE MPU3HAKU TOHATUN W YCTAaHABJIMBATH MX B3aUMOCBSI3b, HCMOJIb30BaTh
COOTBETCTBYIOIINE MOHSATHUS JIJIs1 OOBSICHEHUS OTACIBbHBIX (PaKTOB U SIBIICHU;

BBIOMpATh OCHOBAHUS U KPUTEPUM JJIs KJIacCHU(UKAIMU BEIIECTB M XUMHUYECKHUX
peaxkLuii;

YCTaHABIMBATh MPUYUHHO-CIEICTBEHHBIE CBA3U MEXKAY U3Yy4a€MbIMU SBJICHUSIMU;

CTPOUTH JIOTHYECKHUE PACCYXKICHUs (MHAYKTUBHBIC, IETYKTUBHBIE, TI0 aHAJIOTHH),
BBISIBJIATH 3aKOHOMEPHOCTHM U TPOTHUBOPEUYMSI B PACCMATPUBAEMBIX  SIBJICHUSX,
(GbOopMyIHPOBATh BHIBOIBI U 3aKITIOUCHUS;

MPUMEHATh B IPOLECCE IMO3HAHHS HCHOJIb3YEMbIE B XUMHUH CHUMBOJIMYECKHUE
(3HAKOBBIE) MOJIETTH, MPEOOPA30BBIBATH MOJICTIBHBIC MMPEACTABICHHUS — XUMUYECKHUNA 3HAK
(cuMmBOJI) BneMeHTa, XuUMU4eckas ¢GopMmysa, ypaBHECHHE XUMHUYECKON peakiuu —
IIPY PEIICHUH y9eOHBIX TTO3HABATEILHBIX M MTPAKTUYECKUX 33124, IPUMEHSITh Ha3BaHHBIC
MOJICJIBHBIE TPEACTABICHUS I BBISBICHUS XapPAKTEPHBIX IPU3HAKOB H3y4aeMbIX
BEIIECTB U XUMUYECKUX PEAKLIHM.

ba3oBble ucciiefoBaTeIbCKHE AeCTBUSA:

BJIaJI€Th OCHOBAMH METOJIOB HAYYHOI'O MO3HAHHUSI BEMIECTB U XUMUYECKUX PEAKIINI;

dbopMyIUpOBaTh IEMM W 3aJa4l HMCCIIECIOBAHUS, WCIOIh30BaTh IMOCTABICHHBIC
¥ CaMOCTOSITENIbHO C(hOPMYITMPOBAHHBIE BOIPOCHI B KAYECTBE MHCTPYMEHTA IMO3HAHUS U
OCHOBBI JUIsi (POPMHPOBAHUS TUIIOTE3bI MO MPOBEPKE MPABUIBLHOCTH BBICKA3bIBAEMBIX
CYXKICHUM;

BJIAJI€Th HaBbIKAMH CAMOCTOSATENIBHOTO INIAHUPOBAHUS U MPOBEACHUS YUCHUUYECKUX
HKCIIEPUMEHTOB, COBEPILIEHCTBOBATh YMEHHS HaOIIOJaTh 3a XOJOM Ipolecca,
CaMOCTOSITEJIbHO TPOTHO3UPOBATh €ro pe3yibTar, (HopMyIupoBaTh OO0OOIICHUS U
BBIBOJIbl OTHOCHUTEJIBHO JIOCTOBEPHOCTH PE3YJIbTATOB HCCIEIOBAHMS, COCTAaBJIAThH
000CHOBaHHBIN OTUET O MIPOJICIAHHON PaboTE;

npUOOPETATh OMBIT YYEHUUECKOMN HCCIIeIOBATENBCKON U TPOESKTHON JEATENBHOCTH,
MPOSIBJISITH CHIOCOOHOCTh M TOTOBHOCTH K CAMOCTOSITEIbHOMY MOUCKY METO/IOB PEIlICHUS
MPAKTUYECKUX 33/1a4, TPUMEHEHUIO PA3JIMYHbIX METOA0B ITO3HAHMUS.

Pabora ¢ undgopmanmei:
OPUEHTHUPOBATLCSA B PA3IMYHBIX MCTOYHHMKAX WHGOpMANuK (HAYyIHO-TIOMYJISIpHAs
JUTEpaTypa XMMUYECKOTO COJEPKaHMsI, CIIPpaBOYHbIE 1Mocodusi, pecypchl HTEepHETA),
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aHATM3UPOBATh WH(POPMAIIMIO PA3INYHBIX BUAOB U (HOPM MPEACTABICHUS, KPUTHUECKU
OLICHUBATH €€ JOCTOBEPHOCTh U HEMPOTHUBOPEUHBOCTD;

(bopMyaHpOBaTh 3aMPOCHl M MPUMEHSTH Pa3IMYHbIe METOIbI IIPH IMTOMCKE U 0TOOpE
uHpOopManru, He0OXO MO IS BHIIOJIHEHUS Y4eOHBIX 3a/1a4 ONpeAeEHHOTO THIIA;

npuoOpeTaTh  OMBIT  HUCMOJb30BaHUS  HMH(OPMAIMOHHO-KOMMYHUKATHBHBIX
TEXHOJIOTUI U PA3JINYHBIX TOUCKOBBIX CUCTEM;

CaMOCTOSITEJIFHO BBIOMpATh ONTUMAIBbHYIO (OpMY MpeacTaBiIeHus: WHGOpMAIUU
(cxembl, TpauKH, AUarpamMmbl, TAOJIHUIIbI, PUCYHKH U JIPYTHE);

HCIIOJIb30BaTh HAYYHBIN S3bIK B KAu€CTBE CPEACTBA NMpU paboTe ¢ XUMHUYECKOM
uHpOpMaLnel: IPUMEHITh MeXIpeaMeTHbIE (PU3NUECKHe U MAaTeMaTHIeCKre) 3HAKU U
CUMBOJIBI, (hopMyIibl, aOOpeBHATYPbI, HOMEHKIATYPY;

MCII0JIb30BaTh 3HAKOBO-CUMBOJIMYECKHE CPEJICTBA HATJISHOCTH.

KoMMyHHKaTMBHbIE YHHBEpPCAJbHbIE Y4eOHbIE TeiiCTBUA:

3aJlaBaTh BOIPOCHI IO CYIIECTBY OOCyXJaeMOld TeMbl B XOJAC Juajora
W/WIW  JUCKYCCHHU, BBICKAa3bIBaTh HWJICH, (HOPMYJIUPOBATh CBOW  IPEAIOKCHUS
OTHOCUTEILHO BBIMOJTHEHUS TTPEIIOKCHHON 3a/1a4H;

BBICTYNaTh C TMPE3CHTAIMEeH pPe3yJlbTaTOB T03HABATEILHOW JESATEIHHOCTH,
MOJIYYCHHBIX CAMOCTOSITEIbBHO WM COBMECTHO CO CBEPCTHHUKAMH TIPU BBIMOJTHEHUU
XUMHUYECKOTO JSKCICPUMEHTa, NPAKTHYCCKOH padOThl 10 HCCICAOBAHUIO CBOMCTB
M3y4aeMbIX BEIIECTB, peaju3alud Y4eOHOTO MPOeKTa, M (POPMYyIUPOBATH BHIBOJBI
10 pe3yjbTaTaM MPOBEAEHHBIX HMCCICIOBAHWN MyTEM COTJIACOBAHMS TO3UIUN B XOJI€
00CyXIeHnsl 1 0OMEeHa MHEHHSIMU.

PerynsitTuBHble YHUBepPCAJIbHbIE Y4eOHbIe JeMCTBUA

CaMOCTOSTENIbHO IUIAaHUPOBATh M OCYUIECTBJISATH CBOIO  IO3HABATENIbHYIO
JEeSTENIbHOCTD, Ompenenss e€ Lead W 3a4ayd, KOHTPOJIMPOBaTh M IO MEpe
HEOOXOMMOCTH KOPPEKTUPOBATD MPE/IaraeMblii alrOPUTM JI€UCTBUN MPU BHIMOIHEHUN
y4eOHBIX M HCCJICIOBATEIILCKUX 3aj]ay, BbIOMpaTh Haubosee 3(PpdeKTUBHBIA Crocod
UX peuieHus ¢ y4€TOM TMOJyYEHHUsS HOBBIX 3HAHMI O BEIIECTBAX U XUMHUYECKHX
peaKkuusx;

OCYUIECTBJISATh  CAMOKOHTPOJIb  JEATEIbHOCTM HAa  OCHOBE caMoOaHallu3a
Y CaMOOLICHKH.

[IpenmeTHbIC pe3yIbTaThl OCBOCHUS IPOrpaMMBI o XUMHH
Ha YrIyOJn€HHOM YpOBHE Ha YpPOBHE CpEAHEro oO0miero oOpa3oBaHUs BKIHOYAIOT
cnenuduueckre s y4eOHOTo MpeaMera «XuUMUsS» HayyHble 3HAHUS, YMEHHS U
CrocoObl ACHCTBUN MO OCBOEHUIO, MHTEPIIPETAMU U MPEOOPa30BaHUIO 3HAHUN, BUJIbI
NESATEIbHOCTH MO TMOJTYYEHUIO HOBOTO 3HAHUS M NPUMEHEHUIO 3HAHUW B Pa3JIMYHBIX
yU4EOHBIX CHTyalUsiX, a TaKKe€ B pEalbHBIX XU3HEHHBIX CHUTYallUsX, CBSI3aHHBIX
¢ XuMuel. B mporpamMmme 1o XMMUM IPEeIMETHbIE Pe3yIbTaThl MPEACTABICHBI MO TOAaM
U3yUYCHUSI.
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ITPEAMETHBIE PE3YJIbTATDBI

10 KJIACC

[IpenMeTHbie pe3yabTaThl OCBOCHHS Kypca «OpraHuueckas XUMHs OTPaKaloT:

c(hOpMHUPOBAHHOCTH MPEJCTABICHUN: O MECTE€ M 3HAYEHUU OPraHUYECKON XUMHU
B CHCTEME €CTECTBEHHBIX HayK M €€ poJid B 0OECIEeYeHUH YCTOMYMBOTO PA3BUTHS
YeJIOBEUECTBA B PEIICHUH MPOOJEM HKOJIOTHYECKOH, HHEPreTUYECKOM U MHIIEeBOU
0e30MacHOCTH, B Pa3BUTHUM MEAMIIMHBI, CO3JaHUM HOBBIX MAaTEPHAIOB, HOBBIX
UCTOYHUKOB DJHEPrHMHM, B O0OECIEYEHUH PALMOHAIBHOTO MPHUPOIONOIH30BaAHUS,
B (hOpPMHUPOBAHUM MUPOBO33PEHUS U OOILIEN KyIbTYPhI YEIOBEKA, a TAK)KE SKOJIOTUYECKU
000CHOBaHHOTO OTHOIIIEHUS K CBOEMY 3[I0POBBIO U IIPUPOTHON CpeEeE;

BJIa/ICHHE CUCTEMOM XMMHUECKUX 3HAHWUM, KOTOPAasi BKJIFOUAET: OCHOBOIIOJIAraroIne
MOHATHUS — XUMHYECKHUH 3JIEMEHT, aToM, SIAPO U 3JIEKTPOHHasi 000J104YKa aroma, s-, p-, d-
aTOMHbIE OpOMTANIM, OCHOBHOE M BO30YXIEHHOE COCTOSHHUS aToMma, THOpUAH3AIUs
aTOMHBIX OpOUTAalIel, MOH, MOJIEKYJIa, BAJICHTHOCTb, AJIEKTPOOTPULIATENILHOCTh, CTENEHb
OKHCJICHUS, XUMUYECKasi CBA3b, MOJIb, MOJISIPHASI Macca, MOJISIPHBIN 00BEM, YTIepOaHbII
CKeJeT, (pyHKUMOHANIbHAs TpyMMa, pajukall, CTPYKTypHbIe (Gopmysbl (pa3BEpHYTHIE,
COKpall€HHbIe, CKEJETHbIE), HW30Mepusi CTPYKTYpHas U  IPOCTPaHCTBEHHas
(reomeTpuyeckas, onmuueckas), W30MEpbl, TOMOJOTHYECKUI psAld, TOMOJIOTH,
YIIEBOAOPO/bl, KUCIOPOJI- U a30TCOJIepKallle OPraHUYeCKUe COCTUHEHUsI, MOHOMED,
MOJIUMEP, CTPYKTYPHOE 3BEHO, BBICOKOMOJIEKYISIPHbIE COCIMHEHMS; TEOPUH, 3aKOHbBI
(nepuognueckuii 3akoH JI.JMI. MenneneeBa, Teopusi CTpPOEHUS OPraHUYECKHX BELIECTB
A.M. byrnepoBa, 3aKOH COXpaHEHUSI MAacChl BEIIECTB, 3aKOH COXpaHEHUs U
NPEBPALICHHS SHEPTUN ITPU XUMUYECKUX PEAKIIHIX ), 3aKOHOMEPHOCTH, CUMBOJINYECKUI
S3bIK XUMHUU, MUPOBO33PEHUECKHUE 3HAHMSI, JIS)KAIIME B OCHOBE MOHUMAaHUS IPUYUHHOCTH
U CHUCTEMHOCTHM XMMHYECKHUX SIBJICHUH; MPEACTABICHUS O MEXaHHW3MaX XHUMHUYECKHX
peaxiuii, TepMOJIMHAMUYECKUX U KHUHETUYECKUX 3aKOHOMEPHOCTAX HMX IMPOTEKAHMS,
O B3aMMHOM BJIMSIHUM aTOMOB M TPYIIl aTOMOB B MoJIeKyJaxX (MHAYKTUBHBIA U
Me3oMepHbI 3 dexTer, opueHTanthl | w Il poma); dakTomornueckwe CBEICHUS
O CBOHCTBax, COCTaBe, MOJYYCHHM M O€30MaCHOM HCIOJIb30BAHUM Ba)KHEHIINX
OpraHUYECKUX BEIIECTB B OBITY M MPAKTUYECKOM JIEATEIbHOCTH 4YeJIOBEKa, OOIIMX
HAyYHBIX MPUHIUIAX XHUMHUYECKOTO TPOM3BOACTBA (HAa TMpUMEPE MPOU3BOJCTBA
MeTaHoJIa, epepadboTku HePTH);

c(OPMUPOBAHHOCTh YMEHHUI. BBIABISATh XapaKT€pHbIE MPU3HAKU TOHSITHI,
yCTaHaBIMBaTh MX B3aMMOCBA3b, HCIOJIb30BAaTh COOTBETCTBYIOIIME  IOHATHUSA
IIPYU OMKUCAHUU COCTaBa, CTPOEHUS U CBOMCTB OPraHUYECKUX COCIMHEHHUI;

c(hOpMHPOBAHHOCTH YMEHHIA:

UCIOJIb30BaTh XUMHMUYECKYIO) CHMBOJIUKY JUISI COCTaBJIEHHUS MOJIEKYJISPHBIX
U CTPYKTYPHBIX (pa3BEPHYTHIX, COKPAIIEHHBIX U CKEJETHBIX) (POPMYJ OpPraHMYECKUX
BEIIIECTB;

COCTABJISITh YPABHEHMS] XMMHYECKUX pEaKIMHd U pacKpbhiBaTh HUX CYUIHOCTb:
OKHUCJIUTEIHHO-BOCCTAHOBUTENIBHBIX PEAKIINIA TTOCPEICTBOM COCTABJICHUS JIEKTPOHHOTO
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OaslaHca 3TUX peaKkiii, peakiuii HOHHOTO OOMEHa MyTEM COCTaBJICHUS UX MOJIHBIX U
COKpAIlEHHBIX MOHHBIX YPaBHEHU;

U3rOTaBJIMBaTh MOJEIM MOJIEKYJ OpPraHMYECKUX BEHIECTB I WIUIIOCTPALMU
UX XMMUYECKOTO U POCTPAHCTBEHHOI'O CTPOECHUS;

c(hOPMHUPOBAHHOCTh YMEHUN. YCTAHABIMBATh NPUHAMICKHOCTh HU3YYCHHBIX
OpraHUYEeCKUX BEUIECTB MO UX COCTABY U CTPOCHUIO K OMPEeNeIEHHOMY KJacCy/Tpymie
COCMHEHUM, dasamb UM Ha3BaHMs 10 cuctematuuecko HomeHkinatype (IUPAC) u
npueoOums TPUBHAJIBHBIE HA3BAHMS ISl OTAEIBHBIX INPEACTABUTENEH OpPraHUYECKHX
BEIIECTB  (OTWJIEH, AaUEeTWIeH, TOJYOJd, TJUUEPUH, ATWICHIJIMKOJIb, (EHOII,
dbopManbaerua, ameranbAerui, AaleToOH, MypaBbHHAs KHCIOTA, YKCYCHas KHCIOTa,
CT€APUHOBAs, OJICMHOBAs, MAJIBMUTHHOBAS KHWCIJOTHI, TJIMIWH, aJlaHWH, MaJbTO34,
bpyKTO3a, aHWJIUH, JUBUHUI, U30TIPEH, XJIOPOIPEH, CTUPOI U JIPYTHUE);

c(hOpPMHUPOBAHHOCTh YMEHHUSI OINPEACNIATh BUJI XUMHUYECKOM CBSI3U B OPraHUYECKUX
COEIMHEHMSX (KOBAJICHTHAS U MOHHAS CBA3b, G- U T-CBA3b, BOJIOPOJHAS CBA3b);

chOPMHUPOBAHHOCTh yMEHUS TPUMEHSATH TMOJOXKEHUS TEOPHUH  CTPOCHUS
oprannueckux BemiectB A.M. BbytnepoBa s 0oOBSICHEHHS 3aBHCHUMOCTH CBOICTB
BEILIECTB OT UX COCTaBa U CTPOCHHUSI;

c(hOpMHUPOBAHHOCTh YMEHHUI XapaKTepu30BaTh COCTaB, CTPOCHHE, (PU3MYECKUE U
XUMHUYECKHE CBOWCTBA TUIIUYHBIX NMPEACTABUTENICH PA3JIMUHBIX KJIACCOB OPTraHUYECKHUX
BEILIECTB: AJKAHOB, LIMKJIOAJIKAHOB, AJKEHOB, AJIKAJWEHOB, AJKWHOB, apOMATHUYECKUX
yIIEBOAOPOIOB, CIUPTOB, aJbIETMIIOB, KETOHOB, KapOOHOBBIX KHCIOT, MPOCTBIX H
CIOXHBIX 3(HUPOB, KUPOB, HUTPOCOCTUHEHWNW W aMHHOB, AMHHOKHCIIOT, OEIIKOB,
yIraeBoAOB (MOHO-, H- M IOJIMCAXapUAOB), WLIIOCTPUPOBATh I'€HETHYECKYIO CBS3b
MEXJIy  HUMH  ypaBHEHUSIMH  COOTBETCTBYIOIIMX  XHMHYECKHX  PEaKIUi
C UCIIOJIb30BAaHUEM CTPYKTYPHBIX (DOPMYIT;

c(hOpMHUPOBAHHOCTh YMEHHUS MOATBEPKIATh HA KOHKPETHBIX MPHUMEPAX XapakTep
3aBUCUMOCTH PEAKIIMOHHOM CIOCOOHOCTH OPTaHUYECKUX COCAMHEHUN OT KPaTHOCTU U
TUIA KOBAJEHTHOM CBSI3U (G- U TM-CBSI3M), B3AUMHOIO BIIMSIHUSI @aTOMOB U TPYIII aTOMOB
B MOJIEKYJIaX;

c(OPMHUPOBAHHOCTh YMEHHSI XapaKT€pPU30BaThb HCTOYHHUKHU YIJIEBOJIOPOIHOTO
chIpbsi (HeTh, IPUPOJHBIN Ta3, Yrojib), CIOCOOBI €ro MepepadoTKU U MPAKTUUYECKOE
IpUMEHEHHE TPOAYKTOB NEpepadboTKH;

c(OpMUPOBAHHOCTH BIIAJACHHS CUCTEMON 3HAHUH O €CTECTBEHHO-HAYUHBIX METOAaX
NO3HaHUS — HAOIIOJECHUH, U3MEPEHUH, MOJCIMPOBAHUN, IKCIEPUMEHTE (peaibHOM U
MBICJICHHOM) U YMEHHMSI IPUMEHSTh 3TH 3HAHUS;

c(hOpPMHUPOBAHHOCTh YMEHHsI TPUMEHSTh OCHOBHBIC OTIEPAIMA MBICIUTEILHON
NEeSATEIbHOCTH — aHallu3 W CHUHTE3, CpaBHEHUE, O0O0O0OIIEHHE, CHUCTEeMATHU3alUIo,
BBISIBJICHUE NPUYUHHO-CIIECICTBEHHBIX CBA3€H — Uil U3YUYEHUS CBOMCTB BEILECTB H
XAMHUYECKUX PEAKIUN;

c(hOPMHUPOBAHHOCTh YMCHHI. BBISBISATH B3aWMOCBS3b XHWMHUYECKHX 3HAHUU
C MOHATHUSIMU U TIPEJICTABIICHUSAMHU JIPYTUX €CTECTBEHHO-HAYUHBIX MTPEAMETOB JUIsl OoJiee
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OCO3HAaHHOT'O MOHMMAHMS CYHIHOCTH MATE€pHUAJIbHOTO €IMHCTBA MHUPA, HCIIOJIb30BaTh
CUCTEMHBIE 3HAHMUS 10 OPraHUYECKOM XMMMH i1 OOBSCHEHUS U IPOrHO3MPOBAHMS
SIBJICHUM, IMEIOIINX ECTECTBEHHO-HAYUYHYIO IIPUPOLY;

c()OPMUPOBAHHOCTh YMEHMI. MPOBOJUTH PACU€Thl IO XUMUUYECKUM (QopMmyaM U
YPaBHEHUSAM XMMHUYECKHUX PEAKUUN C KCIMOJIb30BaHHEM (U3NYECKUX BEIUYMH (Macca,
00BEM ra3oB, KOJIMYECTBO BEIIECTBA), XapaKTEPU3YIOIINX BEIIECTBA C KOJINYECTBEHHON
CTOPOHBI: PacuéThl MO HAXOKICHUI0 XMMHYECKON (POpPMYJIbl BEIIECTBA 1O W3BECTHBIM
MacCOBbIM JIOJSIM XUMHUYECKHUX JJIEMEHTOB, MPOAYKTaM CrOPaHHs, IUIOTHOCTU
ra3000pa3HbIX BELECTB;

c()OPMUPOBAHHOCTh YMEHMI: IPOTHO3UPOBATh, AHAIM3UPOBATH M OLICHUBATh
C MO3ULMHI 3KOJOTHYECKON 0€30MacHOCTU MOCIEACTBUSA OBITOBON M MPOU3BOJCTBEHHON
NESATEIIbHOCTH 4YEJIOBEKa, CBS3aHHOM ¢ mepepaboTKOM BELIECTB, MCIIOJIb30BAThH
NOJlyYEHHBIE 3HAHUA IJI1 NPUHATHS TPAMOTHBIX PEIICHUH MpoOJieM B CHUTyaIUsX,
CBSA3aHHBIX C XUMUEM;

C()OPMUPOBAHHOCTh YMEHMI: CaMOCTOSITENIbHO IIJIAaHUPOBaTh W IPOBOAMUTH
XUMHUYECKANA IKCIIEPUMEHT (IIOTYyYEHUE U U3YUEHUE CBOWCTB OPraHUYECKHUX BEILECTB,
KAauECTBEHHBIC PEAKLUN YTIEBOJOPOAOB PA3IMYHBIX KJIACCOB U KHCIOPOACOAEPKAIINX
OPraHWYECKHUX BEIIECTB, PEUIEHUE SKCIEPUMEHTAIBHBIX 33Ja4 IO PAaCIO3HABAHUIO
OpTraHWYECKUX BENIeCTB) C COOMIOACHWEM TMpaBwy O€30macHOro  OOparieHus
C BEILIECTBaMU U JIAOOpaTOPHBIM 000pyA0BaHNEM, (OPMYIUPOBATH LIETb UCCIIEA0BAHUS,
NOPEJICTaBIsITh B Pa3inuHON (opMe pe3ylbTaThl SKCHEPUMEHTa, aHAJIW3UpPOBaTh M
OLICHUBATb UX IOCTOBEPHOCTB;

c(OPMUPOBAHHOCTh YMEHUIA:

coOMIoaTh MpaBujla SKOJOTUYECKH I€IecOo00pa3HOro TOBEAEHUS B  OBITY
U TPYJOBOHN JAEATENBHOCTH B ILEJSIX COXPAaHEHHSI CBOETO 3/10pPOBbs, OKpPYXaroLIEH
IIPUPOIHON Cpelbl U JOCTHIKEHUS €€ YCTOWYNUBOIO Pa3BUTHS;

OCO3HaBaTb OINACHOCTb TOKCHYECKOIO JIEWCTBUS HA JKUBBIE OPIraHU3MBI
ONpeeaEHHBIX OPraHUYECKUX BEUIECTB, IOHUMasl cMmbIci nokasarens [1/1K;

aHAJIM3UPOBATh  LEIECOOOPA3HOCTh  NPUMEHEHUS] OpPraHMYECKUX  BELIECTB
B IIPOMBIIIJICHHOCTH U B OBITY C TOUKH 3PEHUS COOTHOILIEHUS PUCK-TIONb3a;

C(OPMUPOBAHHOCTb ~ YMEHHUH.  OCYIIECTBIATh  LEJICHAIIPABICHHBIN  MOUCK
XUMHYECKONH HH(OpPMalMKU B Pa3IMYHBIX HCTOYHUKAX (HayyHas W ydyeOHO-HaydHas
JauTepaTypa, CpeicTBa MaccoBod HH(popmaiuu, WHTepHET U npyrue), KpUTHUECKU
aHanu3uposams XUMHUYECKYI0 HH(OpMaLMIo, nepepadbamviéams €€ U UCNONb308ANMb
B COOTBETCTBHUU C TIOCTABIICHHON y4eOHOM 3a7a4eid.

11 KJIACC
[IpenmeTrHbie pe3ynbTaThl OcBOeHUsI Kypca «OOmass U HEOpraHMYecKas XUMUSD)
OTPaXKakoT:
c(OPMHUPOBAHHOCTh  MPEJCTABICHUN: O MaTEepPUAIbHOM €IMHCTBE MMpAa,
3aKOHOMEPHOCTSIX M MO3HABAEMOCTH SIBJICHUW MPHUPOJBI, O MECTE M 3HAYEHHH XHUMHH
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B CHUCTEME E€CTEeCTBEHHBIX HAyK M €€ POJM B O0ECIeUeHHH YCTOWYHMBOTO Pa3BUTHS,
B pEIICHHH MPOOJEM 3KOJIOTHYECKON, SHEPreTUYECKOW W TMHINEBOW OE30MacHOCTH,
B Pa3BUTHUM MEIUILIMHBI, CO3aHUU HOBBIX MATEPHUATIOB, HOBBIX MCTOYHUKOB SHEPTHH,
B o0OecrieyeHWH  palMOHAJIBHOTO  MPHUPOJONOJIb30BaHMSI, B  (POpMHUpPOBAHUHU
MHUPOBO33pPEHUS U OOIICH KyJIbTyphl YEJIOBEKA, a TAKXKE IKOJOTHUYECKH 0OOCHOBAHHOTO
OTHOUIEHHMS K CBOEMY 370POBBIO U IPUPOIHOM CpelIe;

BJIAJICHUE CUCTEMOM XMMHYECKUX 3HAHUM, KOTOPAS BKJIKOYAET: OCHOBOIIOJIATA0II1E
TOHATHUSL — XUMUYECKHUH AJIEMEHT, aTOM, SIAPO aToMa, U30TOIIbI, JJIEKTPOHHAs 000109Ka
aToma, s-, p-, d-aTOMHbIE OpOUTAIIM, OCHOBHOE M BO30YKIEHHOE COCTOSHHUS aToMa,
rUOpUAN3aLINS aTOMHBIX opOuTanei, HOH, MOJIEKYJIa, BaJICHTHOCTD,
ANEKTPOOTPULIATENBHOCTh, CTENEHb OKHUCJIEHHUS, XUMHUYECKash CBA3b (KOBaJIEHTHas,
WOHHAs, METaJUInyecKasi, BOJOpPOAHAs), KpUCTAUIMYECKAas peIIETKa, XHUMHUYECKas
peaKkuusi, pacTBOP, ANEKTPOJUTHI, HEAIEKTPOIUTHI, INEKTPOJUTHUECKAS AUCCOLIUALINS,
CTENEHb JHWCCOLUMALIMU, BOJOPOAHBIM IIOKAa3aTelb, OKHUCIUTENb, BOCCTAHOBHUTEIID,
TEII0BOM 3(P(HEKT XUMHUUECKON peakIuu, CKOPOCTh XUMUYECKONU PEaKIINi, XUMUYECKOE
paBHOBECHE; TEOPUM M 3aKOHBI (TEOpHUS DIIEKTPOJUTHUUECKON IHCCOLIMAIUU,
nepuoguueckui 3akoH .M. MenneneeBa, 3aKOH COXpPaHEHHMSI MACChl BEILECTB, 3aKOH
COXPaHEHMS U MPEBPALICHUS SHEPTUM NP XUMHUYECKUX PEAKLHAX, 3aKOH MTOCTOSHCTBA
COCTaBa BEILIECTB, 3aKOH JIEUCTBYIOIIUX MAacc), 3aKOHOMEPHOCTH, CUMBOJIMYECKUM SI3BIK
XUMHH, MUPOBO33PEHUYECKUE 3HAHMUS, JICKAIINE B OCHOBE MOHUMAHUS MPUYUHHOCTH U
CHCTEMHOCTH XHWMHUYECKUX SIBIICHUM; COBPEMEHHBIC IIPEJACTABICHUS O CTPOEHUH
BEIIECTBA HA AaTOMHOM, HMOHHO-MOJIEKYJAPHOM M HAJIMOJEKYJISIPHOM YpPOBHSX;
MPEACTABICHUS O MEXaHU3MaxX XHUMHUYECKUX PEAKUHM, TEepMOJMHAMHYECKHUX
M KUHETUYECKMX 3aKOHOMEPHOCTSAX WX NPOTEKaHUs, O XMMHYECKOM PaBHOBECHH,
pacTBOpax M IUCIEPCHBIX CUCTEMAX; (paKTOIOTHYeCKue CBEJICHUs O CBOMCTBaX, COCTaBe,
MOJIy4eHUH W O€30MMacHOM HCIOJb30BAaHUM BAXKHEUIIINX HEOPTaHWYECKUX BEIIECTB B
OBITYy ¥ TPAKTHUUYECKOW JEATEIHHOCTH YEJIOBEKAa, OOIMX HAyYHBIX MPUHIIAIIAX
XUMHYECKOTO TTPOU3BOJICTBA;

c(hOPMHUPOBAHHOCTh yMEHHI. BBIABISITh XapaKTEPHBIC TMPU3HAKU TIOHSTHH,
ycmanaenueams WX B3AUMOCBS3b, UCNOAb3068aMb  COOTBETCTBYIOIIUE  MOHATHS
IIPY ONKMCAHUHA HEOPTAHWYECKUX BEIIECTB U UX MPEBPAILLCHUN;

c(hOpMHPOBAHHOCTH YMEHUSA HCIOJIL30BaTh XUMHUYECKYIO CHMBOJIUKY
Il cOCTaBjieHUsT (OpMyJl BEHIECTB MW YpPaBHEHUN XUMHMUYECKHUX  pEaKIui,
cucrematudeckyto HoMeHkIaTypy (IUPAC) u TpuBuanbHble Ha3BaHUS OTJIEIbHBIX
BCILIECTB;

c(hOpPMHUPOBAHHOCTh YMEHHUS OINPEIETSATh BAJCHTHOCTh M CTEIEHb OKHCIICHHUS

XUMHUYECKUX AJIEMEHTOB B COCIMHEHUX, BUI XUMHUYECKOM CBSI3U (KOBAJICHTHAs, MOHHAS,

MeTaJJIMYEeCKasi, BOJIOPOIHAS ), TUIl KPUCTAIIMYECKON PEIIETKH KOHKPETHOTO BEUIECTRA;

chOpMUPOBAHHOCTh  yMEHHUSI OOBSCHATH 3aBUCHMOCTH  CBOMCTB  BEIIECTB

OT BHJIa XHMHUYECKOW CBS3M U THIA KPHUCTAUIMUECKON pEmETKH, OOMEHHBIM
Y JJOHOPHO-aKIENTOPHBIM MEXaHU3MbI 00pa30BaHUS KOBAJICHTHOM CBSI3H;
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c(hOpPMHUPOBAHHOCTh YMEHHUN. KJIACCH(PUIIMPOBATh: HEOPTaHWYECKUE BEIICCTBA
M0 WX COCTaBY, XMMHUUYECKHE PEaKIMU MO Pa3IUYHBIM IpPHU3HAKaAM (YHCIy U COCTaBy
pearupymronx BeEIIeCTB, TeIIoBOMY J(dekTy peakuuu, H3MEHEHUIO CTeleHel
OKHUCIICHHSI  DJIEMEHTOB, OOpaTUMOCTH, YYaCTHUIO KaTajiu3aropa U JIpyTHe);
CaMOCTOSTENILHO 8b10Upamb OCHOBAHUS W KPUTEPUU JUIS KIacCU(PUKAIIMU H3ydaeMBbIX
BEIIECTB U XMMHUUYECKUX PEAKIINM;

c(hOPMHUPOBAHHOCTh YMEHHS PACKPhIBaTh CMBICT TEPUOAUYECKOrO0 3aKOHA
J.W. MenpneneeBa U AEMOHCTPUPOBATh €r0 CUCTEMATU3UPYIOIIYI0, OOBICHUTEIIBHYIO U
MPOTHOCTUYECKYIO (DYHKIINH;

c(hOpMHUPOBAHHOCTh YMEHUM. XapaKTepU30BaTh JIEKTPOHHOE CTPOCHHE aTOMOB U
MOHOB XHMMHYECKHUX JJIEMEHTOB IEPBOrO—UYETBEPTOro mnepuoaoB Illepuoandeckoit
cuctemMbl J[.MI. MeHneneeBa, HCHONB3YSd TOHATHS «IHEPreTUYECKUE YPOBHUY,
(QHEPreTUYeCKue TMOJypPOBHU», «S-, p-, d-aTOMHBIE OpOUTAIN», «OCHOBHOE U
BO30YXKJIEHHOE DHEPreTUYECKUEe COCTOSHHUS aToMa»; OOBICHATH 3aKOHOMEPHOCTH
M3MEHEHUS CBOMCTB XUMHUUYECKHX 3JIEMEHTOB M MX COCAMHEHUH 0 MEPUOAaM U TpyImnam
[Tepuomnueckon cucrembl .M. MenaeneeBa, BaJCHTHbIE BO3MOXXHOCTA aTOMOB
AJIEMEHTOB Ha OCHOBE CTPOEHUSI UX JIEKTPOHHBIX 000JI0UEK;

c(hOpMHUPOBAHHOCTh YMEHUN. XapaKTEPU30BaTh (OMUCHIBATh) OOIINE XMMHUYECKUE
CBOMCTBA BEIIECTB PA3JIUYHBIX KJIACCOB, 100MEepIicOamb CyIeCTBOBAaHNE T€HETUIECKON
CBSI3M  MEXKIY  HEOPraHMYECKMMM  BEIIECTBAMM C  IIOMOIIBIO  YpPaBHEHH
COOTBETCTBYIOIIMX XUMUYECKUX PEAKIUN;

c(hOpMHUPOBAHHOCTH YMEHUS PacKpbIBaTh CYIIHOCTb: OKHCJIMTEIHHO-
BOCCTAHOBHUTEIBHBIX PEAKIIMNA MOCPECTBOM COCTABJICHUS AJIEKTPOHHOIO OajlaHca 3TUX
peakIuii; peakiuii HOHHOTO OOMEHa MyTEM COCTABJICHMSI UX TOJHBIX U COKpAIIEHHBIX
WOHHBIX YpaBHEHUH; peakIuid THAPOIU3a;, PEaAKIUhd  KOMILJIEKCOOOpa30BaHUS
(Ha mpuMepe TUAPOKCOKOMIJIEKCOB ITUHKA M AJTFOMUHMS );

c(hOpPMHUPOBAHHOCTH YMEHUSI OOBSICHATH 3aKOHOMEPHOCTH MPOTEKAHUS XUMUYECKUX
peaKkuuil ¢ y4ETOM MX IHEPreTUUECKUX XapaKTEPUCTUK, XapaKTEep U3MEHECHUSI CKOPOCTHU
XUMHUYECKON peaklM¥ B 3aBUCHMOCTH OT Pa3IMYHBIX (PAKTOPOB, a TAKXKE XapakTep
CMEIIICHHS] XUMHYECKOT'0 PAaBHOBECHS MO BIUSHUEM BHEUTHUX BO3JCUCTBUHN (MPUHIIUIT
Jle llarenbe);

c(hOPMHUPOBAHHOCTh YMEHHUS XapaKTEPU30BaTh XUMHUYECKHE PEaKIMH, JIeKallue
B OCHOBE NPOMBIIIJIEHHOTO MOJYYeHHUs CEPHOM KHUCIOThI, aMMHUaka, oOIllMe Hay4dHbIE
MIPUHIUIIBI XUMHUYECKHUX MIPOU3BOJICTB; 11eJIECO00Pa3HOCTh MIPUMEHCHUS
HEOPTaHWYECKUX BEIIECTB B MPOMBINIJICHHOCTH U B OBITY C TOYKH 3PEHHSI COOTHOIIICHHUS
PHUCK-TI0JIb3a;

c(hOpPMHUPOBAHHOCTh BJIAJICHUSI CUCTEMOM 3HAHWI O METOJAaX HAyYHOTO MO3HAHUS
SBICHUM TIPUPOABI — HAONIOACHHWE, W3MEPEHUE, MOJCIUPOBAHUE, DKCIECPUMEHT
(peasibHBIN U MBICJIICHHBI ), UCIIOIb3YEMbIX B €CTECTBEHHBIX HAYKaX, YMEHHS IPUMEHSTh
OTH 3HAHUSA TIPU DKCIEPUMEHTATHHOM HCCIEAOBAHUM BEIIECTB M JJIsi OOBSICHECHUS
XAMHUYECKUX SIBJICHUW, UMEIOIIMX MECTO B MPHUPOJIC, MPAKTHUYECKOW AECATECIBHOCTH
YeJIOBEKA U B IIOBCEIHEBHOM YKU3HU,
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c(hOpPMHUPOBAHHOCTh YMEHHS BBISBIATH B3aWMOCBSI3b XUMHUUYECKHUX 3HAHUU
C IOHATUSIMU U MPEJICTABICHUSIMHU JAPYTUX €CTECTBEHHO-HAYYHBIX MPEIMETOB JIJIsi OoJiee
OCO3HAaHHOT'O TOHWMAaHUSI MaTePUATBLHOTO €MHCTBA MUPA;

c(hOpPMHUPOBAHHOCTh YMEHHSI TPOBOAUTH PACUETHI: C HMCIOIH30BAHUEM TOHSITHI
«MaccoBas JI0J1s1 BEIIECTBA B PACTBOPE» U «MOJIApHAsk KOHIIEHTPALIUSD); MAaCcChl BEILIECTBA
uiu o0bEéMa rasa Mo M3BECTHOMY KOJIMUECTBY BEIIECTBA, Macce WJIM O0BEMY OJIHOTO
U3 YYAaCTBYIOIIMX B PEAKIMH BEIMIECTB; TEIUIOBOTO 3¢ @deKTa peakiuu; 3HAYCHUs
BOJIOPOJAHOTO IIOKA3aTedsl PAacTBOPOB KHUCIOT M IIEJIOYEW C M3BECTHOM CTEIEHBIO
JMCCOIUAINK; MacChl (00bEMa, KOJTMYECTBA BEIIECTBA) MPOAYKTa PEaKIMH, €CJIM OJIHO
M3 MCXOJHBIX BELIECTB JAaHO B BHUJE PACTBOpPA C ONPEACIEHHOM MaCCOBOM NOJIEH
pPacTBOPEHHOTO BEIIECTBA WJM JaHO B M30BITKE (MMEET MPUMECH); JOJM BBIXOJa
MPOJYKTa peaKlnK; OObEMHBIX OTHOIIICHHUH T'a30B;

c(OPMHUPOBAHHOCTh YMEHHI. CaMOCTOSITEIHHO IIJIAHUPOBATH W IPOBOJUTH
XUMHUYECKUN JKCIIEpUMEHT (IIPOBEJEHHUE PEAKIUi MOHHOTO OOMEHa, MOATBEP)KICHHUE
KaQ4ECTBEHHOIO COCTaBa HEOPraHUYECKHX BEUIECTB, OIMPEICICHUE CPEAbl PaCTBOPOB
BEIIECTB C TIOMOINbIO HMHAUMKATOPOB, H3yUYCHUE BIMSHUA Pa3IU4YHBIX (HaKTOPOB
Ha CKOPOCTh XMMHYECKOM PEaKIMU, PEUICHHE SKCIEPUMEHTAIBHBIX 3a]ad M0 TeMaMm
«Mertamnel» u «Hemeramnel») ¢ coOmoneHreM mpaBuil 0€30mMacHOTO OOpaleHus
C BeIllECTBaMU U J1a0OpaTOpHBIM 000pYy10BaHUEM, (POPMYIUPOBATH 11€JIb UCCIICIOBAHMUS,
npedcmaeisims B PA3NUIHON (PopMe pe3ynbTaThl SKCHEPUMEHTA, AHAIUZUPOBAMb
Y OLICHUBATh UX JOCTOBEPHOCTH;

c(hOpPMHUPOBAHHOCTh YMEHHI. COOJIFOMAaTh MpaBWja TOJH30BAHHUS XUMHUYECKOU
MOCY/I0M U JIaOOpaTOPHBIM 000pYA0BAaHUEM, OOpAIIIEHHUS C BEIIECTBAMH B COOTBETCTBHUU
C UHCTPYKIIUSMH TIO0 BBITIOJIHEHUIO J1a00pPaTOPHBIX XUMHUECKUX OIBITOB, YKOJIOTHIECKU
11EJI€CO00Pa3HOTO TIOBEACHUS B OBITY W TPYAOBOW NEATETLHOCTH B LEJSAX COXPaHEHUS
CBOETO 3/I0POBbS, OKPYXAIOUIEH MPUPOJHOU Cpelbl U JOCTHXKEHUS €€ YCTOMYHMBOTO
pPa3BUTHS, 0OCO3HAB6AMb OMACHOCTb TOKCHYECKOTO JIEUCTBUS HA >KUBBIE OpPTraHU3MBbI
ONpENCTEHHBIX HEOPTaHMYECKUX BEILIECTB, MOHMMAas cMbIch nokazarens [TJIK;

c(hOpPMHUPOBAHHOCTh ~ YMEHMM:  OCYIIECTBIATH  IICJICHANPABICHHBIA  TOMCK
XUMUYECKON WH(OpMAIMM B Pa3IUYHBIX HWCTOYHHWKAX (HaydyHas W ydeOHO-Hay4dHas
JuTepaTypa, cpeiacTtBa maccoBod uHdopMmanmu, MHTEpHET W Apyrue), KpUTHUYECKH
aHANMM3UPOBATh XUMUYECKYI0 HWHGOpMaIio, mepepadaThiBaTh €€ M HCIOJIH30BATh
B COOTBETCTBHUU C MTOCTABJICHHOM y4eOHOU 3a1aueH.
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TEMATHUYECKOE INTAHUPOBAHUE

10 KJIACC
HanmenoBanue
Ne KommuectBo OCHOBHBIE BUJIBI J€ATEIHHOCTH
pa3ziesioB U TeM [IporpammHoOe conepxanue
/11 4acoB oOy4Jaronuxcs

y4eOHOT0 IpeMeTa

Pa3n

ea 1. Teopernueckue ocH

OBbI opraaneCKoﬁ XUMHUH

1.1

[Ipenmet oprannueckon
XUMUHU.

Teopus cTpoeHus
OpPraHUYECKUX
COE€IMHEHUU

A. M. bytnepoBa

8

[Ipenmer v 3HaYEHUE OPTAHUYECKOMN
XUMUHU, IPEICTaBICHNE O MHOTO0Opa3uu
OPTraHUYECKUX COCAUHECHUN.

DNEeKTPOHHOE CTPOEHHUE aToMa yTriepoja:

OCHOBHO€ U BO30Y>KJIEHHOE COCTOSTHUSI.
BasneHTHbIE BOBMOXHOCTH aTOMa
yriepoaa. XuMUYECKas CBSA3b

B OPIraHUYECKUX COETMHEHUAX. THIIbI
TUOpUIU3AIMHA aTOMA yTIepoa.
MexaHu3mbl 00pa30BaHUs KOBAJIEHTHON
cBsI3U (0OOMEHHBIN U JOHOPHO-
aKLENTOPHBIN). TUIBI TEpEKPBIBAHUS
ATOMHBIX OpOUTANICH: G- U TT-CBSI3H.
OpunapHasi, ABOIHAs U TPOIHAs CBSI3b.
Crioco0nI pa3pbiBa CBSA3€H B MOJIEKYIaxX
opranuveckux BeniectB. [lonsTue

0 CBOOOJHOM pajiuKaie, Hykjaeoduie u
anekTpodue.

Teopus cTpoeHUs OpraHMYEeCKUX

PaCKpBIBaTL CMBICJI U3YUAaCMBIX

MOHSATUH (BBLIETSATH UX XapaKTepHBIE
MIPU3HAKH ) U IPUMEHSITH STH TOHSATHUS

MIPU OMKUCAHUU COCTaBa U CTPOEHUS
BEILECTB, IJISI OOBSICHEHUS
OTZIETHHBIX (DAKTOB W SIBJICHUIA.
PackppiBaTh CMBICII OJIOKEHUIN
TEOPHH CTPOCHUS OPTaHUIECKUX
Bemiects A. M. bytiepoBa u
MPUMEHSTH UX I OOBSICHCHHS
3aBUCUMOCTH CBOMCTB BEIIECTB

OT COCTaBa U CTPOCHHUS.
Hcnonb30BaTh XUMUYECKYIO
CUMBOJIMKY JIJIS COCTaBJICHUS
MOJIEKYJIIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTHIX, COKPAIIEHHBIX,
CKEJICTHBIX ) (HOPMYJT OpTaHUUECKUX
BEIIIECTB.

Onpenenars BUIbI XUMUYECKON
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coennHennii A.M. bytnepoBa u ee
COBPEMEHHOE Pa3BUTHE — CTPYKTYpPHasI
TEOpHsl OPTAaHUUECKUX COCAMHEHUN.
3Ha4YEeHHE TEOPUU CTPOCHHUS
OPraHNYECKUX COCTUHECHUM.
MounekynsipHble U CTPYKTYpHBIE
dhopmyibl. CTpyKTypHBIE (HOPMYJIIBI
pa3IMYHbIX BUJOB: pa3BEpHYTas,
COKpaIlleHHAsl, CKEJIETHASL.

N3omepus. Buasl nzomepun:
CTPYKTYypHasi, IPOCTPAHCTBEHHASI.
DnexkTpoHHbIE 23P(EKTH B MOJIEKYIaxX
OPTaHUYECKUX COCAUHECHUU.
NHAyKTUBHBINA U ME30MEPHBIN APPEKTHI.
[IpencraBienue o knaccupukauuu
opranuveckux BeniecTB. [lonsTue

o GyHKIIMOHAIBHOU rpytne. 'omonorus.
['omonoruyeckue psasl. Homenkinarypa
OPTraHUYECKUX COCANHEHUN
(cuctemaTuyeckasi U TPUBUAJIbHbIE
Ha3BaHM).

OcoOenHoctu 1 Kinaccuukanus
OpraHuYecKux peakiuii. OKUCINTETbHO-
BOCCTaHOBUTEJIbHBIC PEAKIIUU

B OPTaHUYECKOU XMMHUHU.
JKcHepUMeHTAIbHbIE METOIbI
U3yYeHUs BelleCTB M UX NMpeBpallleHuii:

CBsI3U (OMHAPHBIC, KPATHBIE)

B OPTAaHMYECKUX COCTUHEHUSX.
XapakTepru30oBaTh poJib U 3HAUCHUE
OpTraHUYECKON XUMHUH B PEIICHUU
PO0JIEM PKOTOTHIECKOM, TUIIIEBOM
0€30MMacHOCTH, B Pa3BUTHH
MEUITMHBI, CO3/IaHUN HOBBIX
MaTepHUaoB, B 00ECIICUCHUN
paIMoOHAILHOTO
MIPUPOJIOTIONIL30BAHMS,
MOATBEPKIATH €€ CBS3B C APYTHMHU
HayKaMH.

Hcnonb30BaTh MOIEIH
OpPTraHUYECKUX BEIECTB

AJI UITIOCTPpAal UX XUMHUYCCKOI'0 1

MPOCTPAHCTBEHHOT'O CTPOCHHSI.
Ha6nronaTh 1 onuchBaTh
JEMOHCTPAIIMOHHBIE OIBITHI,
MPOBOAUTH U OMUCKHIBATH
71a00pPaTOPHBIE OIBITHI
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e JleMOHCTpauuu:

— O3HaKOMJIEHUE ¢ oOpa3amMmu
OpPTraHUYECKUX BEIIECTB U MaTEPHATIAMHA
Ha UX OCHOBE;

— OIBITHI [0 MPEBPAIICHUIO
OpraHUYECKUX BEIIECTB IPU HarpeBaHUHU
(TutaBrieHue, OOyTIIMBAaHUE W TOPEHHUE).

e JlaGopaTOpHBIE OTIBITHI:

— MOJIETTUPOBAHKUE MOJIEKYJT
OpraHUYeCKUX BEIIECTB

Hroro no pazneny

Pa3n

e 2. YriieBoaopoasbl

2.1

[Ipenenbubie
yIJIE€BOJIOPOABI —
AJIKaHbI, [UKJIOAJIKAHBI

AnkaHbl. ' OMOJIOrHYECKUN Pl AIKAHOB,
obmas hopmyna, HOMEHKIATypa U
M30MEPUS. DIEKTPOHHOE U
MIPOCTPAHCTBEHHOE CTPOEHUE MOJIEKYJI
AJIKAHOB, Sp -THOPUIN3ALHS ATOMHBIX
opOuTanei yrieponaa, G-CBA3b.
Kongopmepwoi. Duzndeckue CBOWCTBA
AJIKaHOB.

XHWMHUYECKHE CBOMCTBA aJIKAHOB: PEaKIUU
3aMelIeHuUsI, U30MEPU3AIINH,
JNETUAPUPOBAHUS, IIUKIU3ALINH,
MAPOJIN3a, KPEKUHTa, TOPEHHUS.

Haxoxnaenue B mpupoje. CriocoObl
MOJTYYEHHUsS U IPUMEHEHNE aTIKAaHOB.

Branets uzyuyaeMbIMi XUMUYECKUMU
MTOHSATUSAMH.

BrISIBIATE XapaKTEpHbIE IPU3HAKU
MOHATHM, YCTaHABIUBATH UX
B3aUMOCBSI3b, HCIOJI30BAThH
COOTBETCTBYIOIIUE OHATHUS

IIPY OITMCAHUM COCTABA, CTPOCHUS

Y IIPEBPAILEHUN OPraHUYECKUX
COCIMHEHMM.

Hcnonb30BaTh XUMUYECKYIO
CUMBOJIUKY JIJI1 COCTABIICHUS
MOJIEKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEpHYTOM, COKPALIEHHOM,
CKEeJIETHOM) (hOpMyIT yTIeBOAOPOIOB.
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Huxnoankanel. O61mas Gpopmyia,
HOMEHKJIATypa U U30MEPHHI.
Oco0eHHOCTH CTPOCHHS i XUMHUIECKHIX
CBOMCTB MaJbIX (IIMKJIOMPOTIaH,
ITUKJIO0YTaH) U OOBIYHBIX (IIMKJIOTICHTAH,
[IUKJIOTEKCaH ) IMUKI0ANKaHOB. CIocoObI
MOJTyYeHUs M IPUMEHEHHE ITUKIIOATKAHOB

22

Henpenenshueie
YTIIEBOIOPOABL:
AJIKEHBI, aJIKAIUEHBI,
QJIKUHBI

14

AJikeHsl. ['oMoJIOrnuecKkuii psijy alKEHOB,
ob1mast popmysia, HOMEHKJIATypa.
DIIEKTPOHHOE U TPOCTPAHCTBEHHOE
CTPOEHHE MOJIEKYJT aJIKEHOB,
sp’-THOPHIM3ALIS ATOMHBIX OpOuTaneit
yriaepoaa, 6- U m-cBsi3u. CTpyKTypHas U
reomMeTpudeckas (yuc-mparc-) i30MepHus.
DU3NYECKNE CBOKWCTBA aJIKEHOB.
XUMHUYECKHUE CBOMCTBA: PEAKIINHU
MIPUCOEIUHEHHN S, 3aMEILICHUS

B 0-ITOJIOYKEHUE TIPU IBOMHOW CBSA3H,
MTOJIMMEPU3AIUU U OKUCIICHHUS.
IIpeocmasnenue o mexanusme peaxyuu
INEKMPOPDUNLHO20 NPUCOCOUHEHUS.
[IpaBuno MapkoBHukoBa. KauecTBeHHBIE
peaKuuy Ha JBOWHYIO CBA3b.

CrocoOpbl MoTy4YeHUs ¥ TPUMEHEHUE
AJIKEHOB.

Ankanuensl. Knaccupukamms
aJIKaJINeHOB (COMpPSKEHHBIE,

Y cranaBnMBaTh MPUHAIC)KHOCTh
BEIIECTB K OIPEIeIEHHOMY KJaccy
yIIEBOAOPOJIOB MO COCTAaBY U
CTPOCHHIO, Ha3bIBaTh MX

10 CUCTEMATUIECKON HOMEHKJIIATYPE;
MPUBOJAUTH TPUBUAJIbHBIE HA3BAHUS
OTJICTTLHBIX MPEACTABUTENCH
yTJI€BOJIOPO/IOB.

Onpenenarb BUAbl XUMHUYECKOM
CBSI3U B MOJIEKYJIaX yIieBOJI0POI0B
(xoBaJieHTHAs! HENOJIApHAs U
MOJISIpHAsL, G- U T-CBSI3b).
[ToaTBepk1aTh HA KOHKPETHBIX
npuMepax XapakTep 3aBUCUMOCTH
PEaKIMOHHOMN CIIOCOOHOCTH
YTIIEBOJOPOIOB OT KPATHOCTH U THTIA
KOBAJICHTHOM CBSI3U (G- U TT- CBSI3M),
B3aMMHOTO BJIUSTHUS AaTOMOB H TPYTIIT
aTOMOB B MOJIEKYJIaX; a TaKKe

0T 0COOEHHOCTEN peanu3aiuu
Pa3TMYHBIX MEXAHU3MOB MPOTEKAHMUS
pEAKLIUH.

XapakTepusoBaTh COCTaB, CTPOCHUE,
npUMEHEHUe, PU3NIECKUE U
XMMHUYECKUE CBOMCTBA, BaYKHENIINE
CIIOCOOBI MOJTyYEHHUS YTIIEBOI0POIOB,
MPUHAJICKANTUX K PA3THIHBIM
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W30JIUPOBAHHBIE, KYMYIUPOBAHHBIE).
Oco0eHHOCTH 3TIEKTPOHHOTO CTPOEHUS U
XUMHYECKUX CBOMCTB COMPSKEHHBIX
TMEHOB, 1,2- u 1,4-npucoevuHeHHE.
[Tonumepuzanus CONpsKEHHBIX TUEHOB.
CniocoObl OJIy4eHHs U PUMEHEHHE
AJIKaIUEHOB.

AuknHbl. 'OMOTOTMYECKUH PsiJT AIIKUHOB,
obmast popmysia, HOMEHKJIATypa U
U30Mepusl. DIEKTPOHHOE U
MPOCTPAHCTBEHHOE CTPOECHUE MOJIEKYJI
AIKUHOB, Sp-TUOPUAN3ALINS DIIEKTPOHHBIX
opOuTtaneit aroma yriepoaa. Ouzndeckue
CBOKCTBA aJIKHUHOB.

XUMHYECKHE CBOWCTBA: PEAKIIUU
MIPUCOEAUHEHHUS], TUMEPU3ALINUI 1
TpUMEpHU3ALUU, OKUCIeHUs. KucnoTHbie
CBOMCTBA aJJKMHOB, UMEIOIIUX KOHIIEBYIO
TPOMHYIO CBsI3b. KauecTBEHHBIE peakIuu
Ha TPOMHYIO CBS3b.

Crioco0bl MOTy4eHUs U PUMEHEHUE
AJIKUHOB

23

ApoMatudeckue
YIIIEBOIOPOABI (APEHBI)

ApomMaTHYECKHE YTIICBOIOPO/IBI.
["'omonorudeckuii psif apeHoB, o0mas
dbopmysia, HOMEHKJIATYpa U K30MEPHSI.
DJICKTPOHHOE U IPOCTPAHCTBEHHOE
CTPOCHHUE MOJICKYJIbI OCH30JI1a.

KJIaccaM.

BBIsSBISATE TEHETUUECKYIO CBA3b
MEX/1y YTJIEBOJOPOIaMU Pa3INIHBIX
KJIACCOB M MTOJITBEPK1aTh €€ HATTMUNE
YPaBHEHHUSMH COOTBETCTBYIOIINX
XUMHUYECKHUX PeaKLHi

C UCTIOJIb30BAaHUEM CTPYKTYPHBIX
(dhopMyT BEIIECTB.

XapakTepu3oBaThb UCTOYHUKHU
YIIEBOIOPOAHOTO CHIPbs (HEPTH,
IPUPOJIHBII I'a3, yroJib), CHOCOOBI UX
nepepaboTKU U MPAKTUYECKOE
IPUMEHEHUE NIOJyYaeMBbIX IIPU TOM
IPOAYKTOB.

Hcnonp30BaTh 001IEHAYYHBIE
METO/IbI TO3HAHUS

IPU CaMOCTOSITEIbHOM
MJIAHUPOBAHUH, IPOBEICHUH U
OTHCAaHUU XUMUYECKOTO
AKCIIepUMeHTa (J1abopaTOpHBIE
OTIBITHI U TIPAKTUYECKUE PAOOTHI).
CnenoBaTh npaBuiiaM 0€301acHON
paboTsl B 1aboparopuu

IIPU UCTIOJIb30BAHUN XUMHUECKOHN
NOCYZbl U 000pYIOBaHUS, a TAKKE
IpaBHJIaM OOpalleHHs C BEIIECTBAMU
B COOTBETCTBUM C HHCTPYKLHUSAMU
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IIpasuno apomamuunocmu, npumepol
apoMamuyeckKux coeOuHeHutl.
DU3NYECKHE CBOWCTBA apPEHOB.
XUMHUYECKHE CBOMCTBA O€H30I1a U €ro
TOMOJIOTOB: PEAKIIMU 3aMEIICHUS

B OCH30JIbHOM KOJIbLIE U YTJIEBOIOPOHOM

paauKaie, peakiuy MprucoeIMHECHHUS,
OKMCJIEHHE TOMOJIOTOB O€H301a.
Peaxyuu snexkmpogunrvrnozo 3amewenus.
[IpencraBnenue 06 OPUESHTUPYIOIIEM
JIEUCTBUH 3aMECTUTENEN B OCH30JILHOM
KOJIBIE HA IPUMEPE aTKUITbHBIX
pauKaioB, KApOOKCHUIIBLHOM,
TUAPOKCUIIBLHBIN, aMUHO- M HUTPOTPYIIIL,
aTOMOB T'aJIOT€HOB.

Oco0eHHOCTH XMMHYECKHX CBOMCTB
ctuposa. [lomumepusanus crtuposna.
CnocoObI MoydeHus: 1 IPUMEHEHUE
apOMAaTUYECKHX YTIIEBOJOPOIOB

24

[IpupoaHbie HCTOYHUKH
YTIEBOAOPOIOB U UX
nepepadoTka

[Tpuponnsrii ra3. [lomyTHbie HeDTIHBIE
raszpl. HeTh 1 €€ mpoucxoxaeHue.
KameHHBI yroyb ¥ IPOIYKTHI €70
nepepadoTKH.

Crioco0OsI iepepaboTku HeTH:
NEPETOHKA, KPEKUHT (TEPMUUYECKUH,

KaTaJUTUYECKUI), pUPOPMUHT, TUPOITHU3.

[TpoaykTel mepepaboTKu HEDTH,

BBINOJIHEHHS JJAOOPATOPHBIX OIIBITOB
U TIPaKTUYECKUX paboT

10 IOJIYYEHHIO U U3YYEHHUIO
OpPraHUYECKUX BEILECTB.
IIpencraBisaTs pe3ynbTaTsl
AKCIIEPUMEHTA B (hOpMeE 3arucu
YPaBHEHHUI COOTBETCTBYIOINX
peaxiuii 1 1enaTh BHIBOABI HAa HX
OCHOBE.

[TpoBOAUTH BBIYUCIICHUS

IUTSI ONIPEAEIIEHUS MOJIEKYJIAPHON
(bopMyIIbl OPraHUYeCcKOro BEIECTBA
110 YpaBHEHUIO XUMUUECKON peakun
Y 110 MAaCCOBBIM JIOJISIM aTOMOB
AJIEMEHTOB, BXOJSILUX B €r0 COCTAB,
1o Macce (00bemMy) MPOAYKTOB
CrOpaHHsL.

CamocTosTENBHO MIIAHUPOBATH U
OCYULIECTBJISITH CBOIO
MIO3HABATEJIbHYIO JAESITEIbHOCTD;
NPUHUMATh aKTUBHOE y4acTHe

B IPYIIIIOBOM y4eOHOM AESITeIbHOCTH
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WX IPUMEHEHHUE B TPOMBIIIJICHHOCTH

U B OBITY.

['eHeTrdeckas CBS3b MEXY Pa3IHIHBIMHU
KJIacCaMH YTJIEBOJIOPOJIOB

2.5

l"anorenmponsBoHbIE
yTJIEBOI0POOB

DNEKTPOHHOE CTPOCHUE
rajoreHONPOU3BOAHBIX YTIIEBOIOPOIOB.
Peakuuu 3amenieHus rajaoreHa

Ha TUJIPOKCHUJI, HUTPOIPYIIy,
UAHOTPYIIY, AMUHOTPYTIITY.

JlericTBUE Ha raJIOr€HIIPOU3BOIHBIE
BOJIHOT'O U CIIUPTOBOT'O pacTBOpPa
mesaoun. B3anMoaencrsue
JITAJIOreHAJIKAHOB C MAarHUEM U IIHMHKOM.
[TonsiTHEe 0 METAIOOPTaHUYECKUX
coenuHenunax. Mcnonp3oBanue
TJIOTCHIPOU3BOIHBIX B OBITY, TEXHUKE U
B CHHTE3C.

JKCNePUMEHTAIbHbIE METOAbI
HU3yYeHHsI BEeIECTB U UX MpeBpPalleHuii:
e JleMOHCTpauuu:

— aeMoHcTpanus GU3nIeCKUX CBOMCTB
YIJIEBOIOPOAOB (PacTBOPUMOCTH);

— KA4eCTBEHHBIE PEAKIINHU
YIJIEBOJIOPO/IOB PA3IMYHBIX KJIACCOB
(oOeciiBeunBaHuEe OPOMHOM UITH HOTHOM
BO/Ibl, pACTBOpA MEpMaHTaHaTa KaJus,
B3aMMO/ICHCTBHUE alleTUJICHA

36



C aMMHAYHBIM PaCTBOPOM OKCHJIA
cepebpa);

— 00pa3ibl IacTMace, KayqyKoB U
PE3UHBI,

— kosuekiun «HedTe» u «Yromnpy;

— BuaeodpparmeHT «Bynkanuzanus
PE3UHBD).

e JlabopaTopHbIE OTBITHI:

— O3HaKOMJIEHHE ¢ 00pa3LaMu
IJIaCTMACC, KAy4yKOB U PE3UHBI;

— MOJIEJIMPOBAHUE MOJIEKYJI
YTJIEBOAOPOIOB U
raJIOTeHONPON3BOHBIX;

— TIOJIyY€HHE METaHa U U3Y4YECHUE €ro
CBOICTB;

— TIOJIy4YEHHME allCTUIICHA U U3yYEHHUE €TO
CBOWCTB.

e [IpakTnueckue pabOThI:

Ne 1. Ilonydenue aTuneHa 1 U3ydeHue
€ro CBOKWCTB.

e PacuéTHbIC 3a/1a4U:

— ONPENEIICHUE MOJIEKYJISIPHOU
(bopMyJIbI OPraHMYECKOTO BELIECTBA

10 MaCCOBBIM JI0JISIM aTOMOB 3JIEMEHTOB,
BXOJISIIIMX B €r0 COCTAaB;
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— HaXO0XIACHUE MOJICKYJIIPHON (POopMYITbI
OpPraHUYECKOTO COSAMHEHUS 10 Macce
(oObeMy) IPOTYKTOB CTOPAHHS;

Pacy€ThI MO YPAaBHEHUIO XUMUYECKOU
peaxknun

Hroro no pazneny

35

Paznen 3. Kuciiopoacoaep:kamnue opraHudecKue coeIMHeHUus

3.1

Crouptel. enon

11

[IpenenbHbIE OJTHOATOMHBIE CITUPTHI.
CrpoeHue MoJeKyn (Ha mpuMepe
MeTaHoJIa ¥ 3TaHoJa). 'oMonoruueckuit
psin, obmas popmyna, U30Mepus,
HOMEHKJIaTypa U Kiaccuuxanus
crnupToB. PU3NYECKHE CBOMCTBA
cnupToB. BomopoaHas cBs3b.
XUMHYECKHUE CBOKWCTBA: PEAKIUU
3aMelIeHus, IeTuIpaTaliu, OKUCICHUS,
B3aMMOJIECTBHE C OPraHUYECKUMHU U
HEOPraHUYECKUMU KUCIIOTAMH.
KauecTBeHHas peakiiys Ha OJIHOATOMHbIE
cnupThl. U3nonaoruuecKoe NecTBre
ATaHOJa U METaHOJIa Ha OpTraHu3M
yenoBeka. CriocoObl moTyueHus: u
MPUMEHEHNE OJTHOATOMHBIX CITUPTOB.
[IpocTteie ahupbl, HOMEHKIATYpa U
nzomepusi. OcCoOOeHHOCTH (PU3UIECKUX U
XUMHUYECKUX CBOMCTB.

PackpbpIBaTh CMBICIT H3y4aeMbIX
MOHSTUH (BBIIETSATH UX XapaKTePHBIC
MIPU3HAKH) U TIPUMEHSITH STH MTOHSATHUS
IIPU OITMCAHWH COCTaBa U CTPOCHUS
BEILECTB, IJISI OOBSICHEHUS
OTJICTBHBIX (DAKTOB M SIBIICHHIA.
Hcronp30BaTh XUMUYECKYIO
CUMBOJIMIKY JIJIS COCTaBJICHUS
MOJICKYJIIPHBIX M CTPYKTYPHBIX
(pa3BEpHYTOM, COKpALIEHHOM )
(hopMyJI KHCITOPOICOICPIKAIIIX
OpraHUYECKUX BEIICCTB.

Y cTaHaBIMBaTh MPUHAIC)KHOCTD
KHCIIOPOI0COICPIKAIIUX
OpPTaHWYECKUX BEIIECTB

K OTIPEICIICHHOMY KJIacCy IO COCTaBY
Y CTPOCHUIO, Ha3bIBATh MX

0 CHCTEMaTUYECKONH HOMEHKIIATYPE;
MIPUBOJINTH TPUBUAIbHBIC HA3BAHUS
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MHoOroaTroMHbIe CITUPTHI: STHIICHTJINKOJIb
U TiuneprH. Ou3ndecKre U XUMHISCKUE
CBOWCTBA: PEAKIMU 3aMEIICHUS,
B3aMMOJICHCTBHE C OPTAHMYECKUMHU U
HEOPTaHMYECKUMHU KHUCIIOTaMH,
KaueCTBEHHAs PEaKIIHs

HA MHOTOAQTOMHBIE CITUPTHI.
dusnonornueckoe a1eUCTBUE

Ha opraHu3M 4enoBeka. CrocoObl
MOJTyYeHUs U TIPUMEHEHHE
MHOTOaTOMHBIX CITHPTOB.

®enon. CTpoeHne MOJIEKYJIIbI, B3AUMHOE
BJIMSTHUE THAPOKCOTPYIITIBI U
O0eH30pbHOTO sipa. Dusnyeckue
cBoricTBa deHona. OcoOeHHOCTH
XUMUYECKUX CBOMCTB (heHOIIa.
KauecTBennsie peakiuu Ha (HEeHOI.
Tokcuunocts henona. CriocoOb!
MOJTyY€HUs ¥ IpUMEHEeHUe (eHoa.
denondopmanbaerugHas cMoia

3.2

Kap6onunbabie
COCTUHCHUS:
QJTBJICTUIBI U KETOHBI.

Kap6oHOBBIE KUCIIOTHI.

CnoxHbIe 23QUPHI.
Kupsr

21

KapOoHuibpHbIE COETMHEHUS: aJThICTHIbI
Y KETOHBI. DJIIEKTPOHHOE CTPOEHUE
KapOOHWIILHOU TPYTIIHI.
["oMostoruyeckue psapl ajabAeTHAO0B U
KETOHOB, o0mmas hopmysa, H30Mepus

U HOMEHKIIaTypa. dusnyeckue CBOHCTBA
QJIbJICTHIOB U KETOHOB.

OTACJIbHBIX HpeI[CTaBI/ITeHeﬁ

KHCJIOPOJCOIEPKAIIMX COCTUHEHHM.
XapakTepusoBaTh COCTaB, CTPOCHHUE,

npUMEHeHue, PU3NIECKUE U

XMMHUYECKHE CBOMCTBA, BAXKHEUIIINE

CHIOCOOBI OJTyUEHUs IPEACTaBUTENICH

Pa3JINIHBIX KJIaCCOB

KHCJIOPOCOIEPIKAIUX COCTUHEHUM;

BBISIBIIATH TEHETHUYECKYIO CBS3b
MEX]Ty HIMU U TIOATBEPXKIATH €&
HAJINYKME ypaBHEHUAMU
COOTBETCTBYIOIIUX XUMHYECKUX
PEAKLHM C UCTIOJIb30BAHUEM
CTPYKTYPHBIX ()OPMYJI BEIIECTB.
[ToaTBepxnaTh Ha KOHKPETHBIX
IpUMEpax XapaKTep 3aBUCUMOCTH
PEaKIMOHHON CIIOCOOHOCTH
KHUCIOPOACOACPKALIIX
OpPraHMYECKHX BEILECTB

0T (PyHKIIMOHATBHBIX TPYIIIT

B COCTaBE€ UX MOJIEKYJI, B3aUMHOTO
BJIMSTHHASI aTOMOB H TPYIIIT aTOMOB
B MOJICKYJIaX; a TaK¥Ke

OT OCOOCHHOCTH peaIn3aluu

Ppa3INYHBIX MCXaHNU3MOB IIPOTCKAHUSA

pEaAKLIUH.
OnuceIBaTh COCTAB, XUMHYSCKOE
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XUMHYECKHE CBOWCTBA AIBAETUIOB U
KETOHOB (pEaKIIUU MPUCOSTUHECHHUS ).
IIpedcmasnenue o mexanuzme peakyutl
HYKIIeO@UNIbHO20 NPUCOeOUHEHUS.
OxwuclieHne aabIeTUI0B, KaueCTBEHHBIE
peakuuu anpaeruaoB. Crnocoobl
MOJTYYCHUS ¥ TPUMEHEHUE aTbJIETH]IOB U
KETOHOB.

OHOOCHOBHBIE MIPEIETbHbBIC
KapOOHOBBIE KUCIOThI. OCOOEHHOCTH
CTPOCHHUS MOJIEKYJI KapOOHOBBIX KHUCIIOT.
N3omepus u HomeHknarypa. Gusnyeckue
CBOMCTBA, BOJOPO/IHBIE CBSI3H.
XUMHYECKHE CBOMCTBA: KUCIOTHBIE
CBOMCTBA, peakius dTepupuKaInH,
PEaKIIMK C y4ACTUEM YTIJIEBOJIOPOIHOTO
panukana.

[ToHsiTHE O MPOU3BOJHBIX KAPOOHOBBIX
KHCJIOT: CIIOKHBIC dPUPBI, aHeuopuowl,
2AN102eHaAH2UOPUODL, AMUOBL, HUMPUTLBL.
Oco06eHHOCTH CBOMCTB MypaBbUHOM
KHUCIIOTHI.

MHoroo0pasue KapOOHOBBIX KUCIIOT.
Oco0eHHOCTH CBOMCTB HEMPEIEIbHBIX U
apOMaTUYECKNX KapOOHOBBIX KUCIIOT,
JTUKapOOHOBBIX KUCIIOT,
T'UJIPOKCUKAPOOHOBBIX KHJIOT.

CTpPOEHHE Y IPUMEHEHHUE KUPOB U
yTJIEBOJIOB, XapaKTEPHU30BaTh UX
3HAaYEHUE JJIS dKUZHEACATSIbHOCTH
OpPTraHU3MOB.

Oco3HaBaTh OMaCHOCTh BO3JEHCTBHUS
Ha KUBBIC OPTaHU3MBI OTIPEICTICHHBIX
KHUCIOPOACOAEPIKALIIX
OpPTraHUYECKUX BEIIECTB U MOSCHSTH
Ha TIpUMepax CrocoObl YMEHBIICHHSI
Y TIPEIOTBPAIICHUS UX BPETHOTO
BO3JICHCTBHS HA OPTaHU3M YEJIOBEKA.
Hcnonb3oBath 0OIICHAYYHBIE
METO/IbI TTO3HAHUS

MIPU CAaMOCTOSTEITLHOM
TJIAHUPOBAHWH, IIPOBEJICHUH U
OMHUCAaHUU XUMUYECKOTO
AKCTIepuMeHTa (J1abopaTopHbIC
OTIBITHI M IPAKTHYECKUE PAOOTHI).
CrnenoBath mpaBuiiaM 0€30TIaCHON
paboThl B 1aboparopuu

MIPH UCTIOJIb30BAHUN XUMHYECKON
MOCY/IBI 1 00OPYIOBAaHMS, a TAKXKE
paBHUJIaM OOpaICHHS C BEIIECTBAMHU
B COOTBETCTBUU C MHCTPYKIHSIMHU
BBITIOJTHEHUSI JTAOOPATOPHBIX OIMBITOB
Y TIPaKTHYECKUX padboT

0 TIOJTYYEHHUIO U H3YUCHHIO
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[IpencraBuTenM BHICIINX KapOOHOBBIX
KHCJIOT: CTEapUHOBAs!, aJIbMUTUHOBAS,
OJICUHOBAS, JIUHO1€6a51, TUHOJICHOBAS
KHUCJIOThL. CIOCOOBI MOTyYeHUs U
MpUMEHEHNE KapOOHOBBIX KUCIOT.
Crnoxusie 3¢upsl. 'omonoruueckuii ps,
obmmast popmysia, U30MepUs U
HOMEHKJIATypa.

Kupsl: ctpoenue, pusnueckue u
XUMHYECKUE CBOMCTBA JKUPOB: THIPOJIU3
B KHCJIOW U IIEJIOYHOU Cpeaax.
Oco0eHHOCTH CBOMCTB KUPOB,

CoJlep KallMX OCTATKU HENPEAEIbHbIX
KUPHBIX KUCIOT. JKUphl B Ipupoe.
MpbL14 Kak cOJIM BBICHIMX KapOOHOBBIX
KHCJIOT, UX Mololiee AercTBue. [lonamue
0 CUHMEMUYECKUX MOIOWUX CPeOCmBeax

(CMC)

3.3

YrneBoasl

OO0mr1ast xapaKTepUCTHKA YTIEBOOB.
Knaccuduxkanus yrieroaos (MOHO-, TH-
U TIOJIMCaxapuabl).

Monocaxapuabl: r1I0K03a, PpyKTO3a,
pubo03a, rajgakTosa, 1e30Kcupudo3a.
Dur3nUECKUE CBOMCTBA U HAXOXKICHUE

B ipupoae. Porocuntes. Onmuyeckas
usomepus. Konvuamo-yennas
maymomepust Ha npumepe MOoaeKy bl

OpPraHMYECKHUX BELIECTB.
[IpencraBisTh pe3ynbTaThl
AKCIIEpUMEHTa B (hopMe 3anucu
YPaBHEHHI COOTBETCTBYIOLINX
pEeaKLHMii U 1e71aTh BBIBOJIBI HA UX
OCHOBE.

[IpoBOANTH BBIUKCIIEHUS

IUTSL ONIPEAEIIEHNS MOJIEKYJIIPHON
(bopMyIIbl OPraHuYeCcKOro BEIEeCTBA
10 YPaBHEHUIO XUMUYECKOW PEAKLIUH
Y 110 MAaCCOBBIM JIOJISIM aTOMOB
AJIIEMEHTOB, BXOASAIIMX B €r0 COCTAB,
a TaK)Ke Ha OIpEJIETIEHNUE TOJIH
BBIX0/1a IPOIYKTA PEAKLIUN

OT TEOPETUYECKH BO3MOKHOTIO.
CamMocTOsTENBHO MIIAHUPOBATH U
OCYILECTBIISITH CBOIO
[T03HABATEIIbHYIO ESTEIbHOCTD;
MIPUHUMATh AKTUBHOE Y4aCTHE

B IPYNIIOBOM yUeOHOMU JAeATEIHbHOCTH
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27110K03bl, npoekyuu Xeyopca, o- u f-
aHoMepbl 2NIIOKO3bL.

XHUMHUYECKHUE CBOMCTBA IJIFOKO3BI:

C Y4aCTHEM CIUPTOBBIX U aJIbJAETUIHON
rpyMI, CIUPTOBOE U MOJIOYHOKHCIIOE
OpOKEHUE TIFOKO3BI.

[IpumeHeHue rioKo3bl, €€ 3HAUCHUE

B JKU3HEAEATEIIbHOCTA OPraHu3Ma.
Jucaxapuapl: caxapo3a, MajabTo3a U
JakTo3a. BoccranaBnuBaroniye u
HEBOCCTAHABIIMBAIOIIME TN CAXaAPUBI.
I'mnponus caxapossl. Haxoxaenne

B IPUPOJIE U IPUMEHEHHUE.
[Tonmucaxapuapl: Kpaxmal, IIIMKOTEH U
neutono3a. CTpoeHre MaKpOMOJIEKYIT
Kpaxmala, IIIMKOT€Ha U LUEJUTIOJIO3bI.
du3nveCcKre CBOMCTBA Kpaxmaia u
LIEJIJIF0JIO3hI. XMMHUYECKHNE CBOMCTBA
Kpaxmaiia (TUpoJin3, KaueCTBEHHAs
peakius ¢ Hoaom). XuMHUYECKue
CBOMCTBA EJUTI0I03bI (TUIPOJIN3,
peakius nojgydeHue 3pupon
1estos10361 ). [loHsTue

00 MCKYCCTBEHHBIX BOJIOKHAX (BUCKO3a,
aleTaTHBIN IEJK).
JKCNePUMEHTAIbHbIE METOAbI
HU3yYeHHsI BelIeCTB U UX MpeBpalleHuii:
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e JleMOHCTpauuu:

— CBOICTBA CIUPTOB: PACTBOPUMOCTD
B BOJI€, B3aMO/JICHCTBHE dTAaHOJIa

C HaTpUeM, OKHMCIIEHHE 3TUIIOBOTO CIIUPTa
JTUXPOMATOM KaJivs (BO3MOMKHO
WCIIOJIb30BaHUE BUIEOMATEPHUATIOB);

— KauyeCTBEHHbIE PEAKLIUU AJIbJIETUI0B:
C aMMHa4YHbIM PaCTBOPOM OKCHA
cepebpa u runpokcuaom meau(Il);

— XMMHYECKHE CBOMCTBA pacTBOpa
YKCYCHOM KUCIOTHI.

e JlaGopaTOpHBIE OTIBITHI:

— peaxuus rauiuepuHa ¢ THAPOKCUIOM
menu(Il);

— OKHCJICHUE 3TUJIOBOTO CIIUPTa

B aJIbJIETU]] PACKAJIEHHON MEJIHOU
IIPOBOJIOKOM;

— B3aMMOJIEWCTBHE PACTBOPA INTFOKO3bI
¢ ruapokcugom meau(ll);

— B3aMMOJECHUCTBUE Kpaxmaja C HOJIOM.
e [IpakTiueckue pabOTHI:

No 2. Pemienune skcriepuMeHTaIbHbIX
3ama4 o Teme «CrupThl U PEHOITBIY;
Ne 3. PemieHne sxkcriepuMeHTabHBIX
3azay no teme «KapOoHOBbIE KUCIOTHI.
Crnoxubie 3¢upb».

e PacuérHbie 3a1aum:
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— OIpeneneHNe MOJICKYIIPHON
(bOopMyITBI OPTaHIMYECKOTO BEIIECTBA

10 MacCOBBIM JIOJISIM aTOMOB JJIEMEHTOB,
BXOJISIIIIMX B €70 COCTaB; MO0 Macce
(00BeMy) IPOTYKTOB CIOpPAHUS;

110 KOJIMUECTBY BelllecTBa (Macce,
00beMY) IPOJTYKTOB PEAKIIMH U/ WK
MCXOJTHBIX BEIIECTB;

— pelieHue pacu€THHIX 3a71a4

Ha OIpeIeNIeHNe TOJIA BBIXOa TPOTyKTa
peaKiuu OT TEOPETUIECKH BOZMOKHOTO

Hroro no pazgeny

41

Paznen 4. A3oTcoaep:kaiiue opranudecKue coeTnHeHust

4.1

AMMHBI.
AMWHOKHCJIIOTHI. beltkn

12

AMUHBI — OPraHUYECKUE MPOU3BOAHBIC
ammuaka. Kimaccuduxanusi aMuHOB:
anmu(paTHIECKHE U apOMATUYECKHC;
MEpPBUYHBIC, BTOPUYHBIC U TPETUYHBIE.
Ctpoenue mMoJeky, oo1asi popmya,
M30MepHs, HOMCHKJIATypa U (YU3uIEeCKre
cBOMCTBA. XUMHUYECKOE CBOMCTBA
anm(paTHIECKUX AMIUHOB: OCHOBHBIE
CBOWCTBA, AIKWINPOBAHUE, PEAKLINT

C @30TUCTOM KHUCJIOTOM.

Coau anKuIaMMOHHSL.

AHWIVH — Ope/ICTaBUTEIh AMUHOB
apomMatudeckoro psijaa. CTpoeHue
aHWIIMHA. B3auMHOE BIUsIHUE TPYIIT

PackppIBaTh CMBICIT H3ydaeMbIX
MOHSITHH (BBIIEIATH UX XapaKTEPHbBIE
MIPU3HAKH ) U IPUMEHSITH STH MTOHSATHUS
MIPH ONTUCAHHUH COCTaBa U CTPOCHUS
BEILECTB, IJISI O0OBSICHEHUS
OTIIETHHBIX (DAKTOB W SIBIICHUIA.
Hcnonb30BaTh XHMHUYECKYIO
CUMBOJIMIKY JIJIS COCTaBJICHUS
MOJICKYJISIPHBIX U CTPYKTYPHBIX
(pa3BEPHYTOM, COKpaIIEHHOMN )
dhopmMy a30TCOIEPIKAIINX
OpPTaHWYECKUX BEIIECTB.

OnpenensiTh MPUHAICKHOCTh
a30TOCO/IEPKAIINX BEIECTB
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aTOMOB B MOJIEKYJI€ aHUJIMHA.
Oco0EeHHOCTH XUMHUYECKUX CBOMCTB
anuinHa. KauecTBeHHBbIE peakinu

Ha aHWJIMH.

Crioco0bl Moy4YeHne ¥ MpuMeHEHUe
anu(paTUIECKUX aMUHOB M aHWJIMHA

U3 HUTPOOEH3011a.

AmuHokucnotsl. Homenknarypa u
nzomepusi. OTaenbHbIE TPEICTABUTENN
0.-aMUHOKHUCJIOT: TJUIMH, aJaHWH,
Genunananum, ceput, IymamMuHo8asl
Kucioma, 1u3uH, yucmeutn. Onmuyeckas
usomepus AMUHOKUCTIOM.:

D- u L-amunoxuciomul.

Du3nUeCKne CBOMCTBA aMUHOKUCIIOT.
XVMMHUYECKHE CBOMCTBA AaMUHOKHUCIIOT KaK
aM(OTEPHBIX OPTaHUYECKUX COCTUHEHUH,
peaKIus MOJTUKOHICHCAITUH,
o0pa3oBaHKE MENTUTHOMN CBSI3H.
buonoruyeckoe 3HaueHHE AaMUHOKHUCIIOT.
CuHTE3 NenTUua0B.

benku kak npupoiHbIe MOTUMEPHI.
[lepBuuHas, BropudHast U TPETUIHAS
CTPYKTypa O0enkoB. XUMHUECKHE
CBOMCTBA OEJIKOB: THJIPOJIU3,
JIeHATypaIys, KaYeCTBEHHBIC PEaAKITIU

Ha OeJIKH.

K OIpeJIeJICHHOMY KJIaCCY 0 COCTaBY
U CTPOEHUIO, HA3bIBATh UX

110 CUCTEMATUYECKOM HOMEHKIIATYPE;
MIPUBOJIUTH TPUBHATBHBIE HA3BAHUS
OT/ICJIbHBIX TIPEACTABUTEIICH.
XapakTepu3oBaTh COCTaB, CTPOCHHUE,
puMeHeHue, (PU3NIECKUE U
XUMHUYECKHE CBOMCTBA, BAXKHEHUIIINE
CIIOCOOBI MOTYYEHHS TUITUYHBIX
MPEJCTABUTENEH a30TCOACPKAIINUX
COETUHEHU.

OnuceiBaTh COCTaB, CTPYKTYPY,
OCHOBHBIC CBOMCTBA OEIIKOB;
MOSICHSITh Ha MMPUMEPaxX 3HAUCHHE
OEJKOB JIJIs1 OpraHu3Ma 4eJIOBeKa.
[IpoBOIUTH BEIYUCTICHUS

JUTSL OTIPEICTICHUS] MOJICKYJISIPHOM
(hopMyJIbl OPTaHMYECKOTO BEIIECTBA
10 MaCCOBBIM JOJISIM aTOMOB
3JIEMEHTOB, BXOISIIINX B €r0 COCTAB,
a TaKXe M0 YPaBHEHUSIM XUMUYECKHUX
pEaKLIUH.

Hcnonp30Bath 001IEHAYYHBIE
METO/IbI IO3HAHUS

MIPU CAMOCTOSITEJIbBHOM
IIJIAHUPOBAHUM, TPOBEACHUH U
OIMCAaHNHU XUMHUYECKOTO
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THonamue 06 aszomcoodeparcawujux
2emepoOYUKIUYECKUX COCOUHEHUSIX.
Tlupumuounossie u nypurosvie
ocrnoeanus. Hykneunoswvie kuciomol:
cocmas, cmpoeHue u Ouo02udecKoe
DpoTb.

JKCcrepuMeHTATbHbIE MeTObI
U3yYeHUsl BellleCTB M UX NMpeBpalleHnii:
e J/lemoHCTpauu:

— pacTtBopeHue OEITKOB B BOJIC;,

— JeHarypaius OeJIKOB IPU HarPEBAHUU;
— IIBETHBIC PEaKIH OCIIKOB.

e [IpakTiueckue pabOTHI:

Ne 4. Pemrenne s3kciepruMeHTaIbHBIX
3a7a4 1o TeMe «A30TcoaepxKaline
OpraHUYeCKUE COCTUHECHUS;

Ne 5 Pemenne skcriepruMeHTanbHbIX
3ama4 o teMe «Pacno3naBanue
OpPraHUYECKUX COCTMHEHUIN.

e PacuérHrie 3amaun:

— OIpenesieHue MOJIEKYJISPHOM
(bopMyJIbI OPraHUYECKOTO BELIECTBA

10 MacCOBBIM JIOJISIM aTOMOB 3JIEMEHTOB,
BXOJIAIIMX B €r0 COCTaB; MO0 Macce
(00BeEMyY) IPOTYKTOB CTOPAHUS;

10 KOJIMYECTBY BELIECTBA (Macce,

AKCIIepUMeHTa (J1abopaTOpHBIE
OTIBITHI ¥ TPAKTHYECKHE PaOOTHI).
CaMocTOsTENBHO MJIAHUPOBATH U
OCYULIECTBJISITH CBOIO
MO3HABATEIIbHYIO JEATEIbHOCTD;
MPUHUMATh AKTUBHOE YYaCTHE

B TPYIIIOBOM YUEOHOM JIeATEeIbHOCTH
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00bEeMY) MPOYKTOB PEAKIIUU

W/WJT UCXOHBIX BEIIECTB;

— pelIeHre pacyETHRIX 3a1a4

HAa OTpeJIeJICHNE JIOJU BBIX0/Ia IPOAYKTa
PEaKIMK OT TEOPETUIECKUA BO3MOKHOTO

Hroro no pazneny

12

Pa3zneun S. BeicokoMoJ1eKyJISIpHbIE COeAMHEHUA

5.1

BricokoMonexkynsipHbie
COECTMHECHUS

6

OCHOBHBIE MOHATUS XUMUU
BBICOKOMOJIEKYJIIPHBIX COETMHEHUN:
MOHOMED, MOJIUMEP, CTPYKTYPHOE 3BEHO,
CTEIEHb NOJUMEPHU3ALINH, CPETHSSA
MoJIeKyJIsipHas macca. OCHOBHBIE METO/bI
CUHTE3a BBICOKOMOJIEKYIISIPHBIX
COEAMHEHUN — TOIUMEPHU3ALUS U
MOJIMKOHIeHcauusl. [Ilpedcmagnenue

0 cmepeopezyiapHoCcmu u
HAOMONEKYAAPHOU CMPYKMYype
NOJIUMEPOS, 3A8UCUMOCTb CBOUCME
NOJIUMEPOE OM UX MOJEKYIAPHO20 U
HAOMONEKYNAPHO20 CIPOEHUSL.
[TonumepHbie Matepuaisl. [lnactmacchl
(MOJIUATUIICH, TTOJTUITPOIIUIIEH,
MTOJIMBUHUWIXJIOPU/I, TTIOJTUCTUPOIL,
MOJIMMETUIIMETAKPUJIAT, TIOJTUKAPOOHATHI,
noJMd THIIeHTepedTanaT). Y THiIn3auus u
nepepadoTKa MIacTHKA.

DnacTOMEpBI: HATYPAJIbHBIMN,

Bnangets n3yyaeMbIMU XUMUYECKUMU
MOHSTUSMU: PACKPHIBATH CMBICIT
M3y4aeMbIX MTOHSTUH U IPUMEHSTh
ATH TIOHSTHS MPU ONTUCAHUU COCTaBa
U CTPOCHUS BHICOKOMOJICKYJISIPHBIX
OpraHUYeCKUX BEIIECTB,

711 OOBSICHEHUSI OTJIETBHBIX (DAKTOB
U SIBJICHUM.

Hcnonb30BaTh XUMUYECKYTIO
CUMBOJIMIKY JIJIS COCTaBJICHUS
CTPYKTYPHBIX (DOpPMYJI BEIIECTB
(MOHOMEPOB U MOJIUMEPOB) U
YPAaBHEHHM PEAKLNN TOTUMEPU3ALUN
Y TIOJIMKOHJICHCALIUH.

OnuckIBaTh COCTaB, CTPOEHUE,
OCHOBHBIC CBOWMCTBA U PUMEHEHNE
Kay4yKoB, HauboJee
pacpocTpaHEHHBIX BUJIOB IJIACTMACC
Y BOJIOKOH.

Hcnonb30Bath 001IEHAYYHbIE
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CUHTETUYECKHE KayuyKu (OyTaaneHOBBIH,
XJIOPOIPEHOBBIM, U30MTPEHOBBIN) U
CUJIMKOHBI. Pe3uHa.

BonokHa: HatypalibHbI€ (IIEPCTh, IIETK),
MCKYCCTBEHHbIE (BUCKO3a, alleTaTHOE
BOJIOKHO), CHHTETUYECKHE BOJIOKHA
(KaIrpoH U J1aBCaH).

Ilonumepwl cneyuanbHo2o HA3HAYEHUS
(meghioH, Kesnap, 1eKmponposooauue
noaumepsl, buopasiazaembvie NOAUMepDLL).
JKCNePUMEHTATIbHbIE METOAbI
H3Yy4YeHMs BellleCTB ¥ MX NpeBpalleHHii:
e JleMOHCTpauuu:

— 03HAKOMJICHHE C 00pa3amMu
MPUPOTHBIX U UICKYCCTBEHHBIX BOJIOKOH,
MJ1aCTMAcCC, Kay4yyKOB.

e [IpakTueckue paboThI:

Ne 8. Pelienue skciepuMeHTaIbHbIX
3azay o TeMe «Pacrno3naBanue
MJIACTMACC U BOJIOKOH»

METO/TbI IO3HAHUS

MIPU CAMOCTOSATEITLHOM
MJIAHUPOBAHWH, IPOBEJICHUU U
OMHUCAaHUU XUMUYECKOTO
AKCIIepUMeHTa (J1abopaTOpHBIE
OTIBITHI ¥ TPAKTUYECKHE PAOOTHI)

Htoro no pazaeny 6
OBHIEE KOJIMYECTBO 102
YACOB I1O ITPOT'PAMME
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11 KJIACC

HaumenoBanue
No KommnuectBo OCHOBHBIE BUJIBI IEITEIbHOCTH
pa3ziesioB U TeM [IporpammHoOe conepxanue
/11 4acoB oOy4Jaronuxcs
y4eOHOT0 IpeMeTa
Pasznea 1. Teoperuyeckue 0CHOBBI XMMHUH

1.1

Crtpoenue atoma.
[Tepuoanueckuii 3aKOH
u Ilepnognueckas
CHUCTEMA XUMHUYECKUX
AJIEMEHTOB

J.1. Menneneera

9

AtoM. CocTaB aTOMHBIX SAED.
XUMHYECKUM dJ1EMEHT. 130TOnbL
Kopnyckynapuo-eonnogoii oyanuszm,
0BOUCMBEHHAS NPUPOOA IJIEKMPOHA.
CtpoeHue 3JeKTPOHHBIX 000I04YEK
aTOMOB, K8AHMOGble YUCIA.
DHepreTuueckue YpoBHU U MOIYPOBHH.
Atomublie opoutanu. Knaccuduxarus
XUMUYECKHUX JIEMEHTOB (s-, p-, d-, f-
aneMeHThl). Pacnipenenenue 3J1eKTpOHOB
110 ATOMHBIM OPOUTAIISIM; NPUHYUN
MuHUMyma snepeuu, npunyun Ilaynu,
npasuno XyHoa. INEeKTPOHHbIE
KOH(HUTYpaIi aTOMOB 3jJieMeHTOB [ — [V
MEPUOJIOB B OCHOBHOM U BO30YKICHHOM
COCTOSIHUH, DJICKTPOHHBIC KOH(PUTYpaITUu
HOHOB.

Tlonsmue 06 3nepeuu uonuzayuu,
9HepeUuUu cpooCmea K 2J1eKMpoH).
DNEeKTPOOTPULIATEITBHOCTb.
Ilepnonnueckuit 3akoH u Ilepuonnueckas

PackpbIBaTh CMBICIT U3y4aeMbIX
MOHSATUH (BBLIETSATH UX XapaKTepPHBIE
MIPU3HAKH ) U IPUMEHSITH STH MTOHSATHUS
P OMKUCAHUU COCTaBa U CTPOEHUS
BEILECTB, IJISI OOBSICHEHUS
OTIIETBHBIX (DAKTOB W SIBIICHUIA.
PackpbIBaTh CMBICI IEPUOIUYECKOTO
3akoHa [[. 1. MenneneeBa u
JEMOHCTPUPOBATH €TI0
CUCTEMAaTHU3UPYIOIIYIO,
OOBSICHUTENBHYIO U
MPOTHOCTUYECKYIO QYHKIIUU.
XapakTepusoBaTh JIEKTPOHHOE
CTpOEHHE aTOMOB (B OCHOBHOM U
BO30YXJIEHHOM COCTOSIHUH ) U HOHOB
XUMHYECKUX IJIEMEHTOB | — 4
MEPUOJIOB U UX BAJICHTHBIE
BO3MOXHOCTH, UCIIOb3YS TTOHITHUS
-, p-, d-3TIEKTPOHHBIE OpOUTAIH,
HHEPreTUYECKUe YPOBHH.
OOBACHATH 3aKOHOMEPHOCTH
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CHCTEMa XMMHUYECKHUX JIEMEHTOB
.. Menneneena. CBs3b
[Tepunoanyeckoro 3akoHa u
[Tepnoanueckor CUCTEMBI XUMHUYECKHUX
AJIEMEHTOB C COBPEMEHHOMN TEOPHUEN
CTPOEHHUS AaTOMOB. 3AKOHOMEPHOCTH
W3MEHEHMS CBOMCTB XMMUYECKUX
AJIEMEHTOB M 00pa3yeMbIX UMM ITPOCTHIX
Y CJIOKHBIX BEIIECTB MO TPyInaM U
nepuogaM. 3Ha4eHUE NEPUOANIECKOTO
3akoHa /[.1. Menneneena.
JKCNePUMEHTAIbHbIE METOAbI
HU3y4YCHHS BELIECTB U UX MpeBpPalleHuil:
e J/lemoHCTpauu:

— BuAbl Tabmm «Ileprogmaeckast
CHCTEMa XMMHUYECKHUX 3JIEMEHTOB

J.1. MenneneeBa»

W3MEHEHHS CBOMCTB XUMHYECKHUX
DJIEMEHTOB U UX COCIUHECHUN

T10 MIEpUOJIaM U Tpynnam
[Tepnoanueckoi CUCTEMBI

1. 1. MenneneeBa

1.2

CrtpoeHue BellecTna.
MHoroo6pazue
BEILIECTB

11

XuMuyeckas cBsI3b. BUabl XUMHUUECKON
CBSI3U: KOBAJICHTHAs, MOHHAs,
MeTajiimueckas. MexaHu3mbl
00pa3oBaHUs KOBAJICHTHON CBSI3H:
OOMEHHBIN U TOHOPHO-AKIIETITOPHBII.
DHeprus u 1nuHa cBsizu. [loaapHOCTS,
HaNpaBJICHHOCTh U HACBIIIIAEMOCTh
KOBAJICHTHOM CBA3U. KpaTHbIe CBs3H.
BopaopoaHas cBsizb. MeXMONEKYIAPHBIC
B3aHMO/ICHCTBUSL.

PaCKpBIBaTb CMBICJI U3Y1aCMBbIX

MOHATUH (BBLIETSATH UX XapaKTepPHBIE
MPU3HAKHN) U IPUMEHSITh 3TH MOHATHUS

MIPU OMMCAHUK COCTABA U CTPOCHUS
BEIICCTB, JJI1 OOBSICHCHUS
OTZICTLHBIX (DAKTOB W SIBJICHUIA.
Ornpenensitb BUIbI XUMUYECKOM
CBsI3U (KOBaJICHTHOM, HOHHOM,
METaJUIMYECKON, BOAOPOIHON)

B COCUHEHUSIX, TUII
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BasleHTHOCTB 1 BaJICHTHBIE BO3MOKHOCTH
aToMOB. [ ubpuouzayusi amomHvix
opoumanneti. CBsi3b dJIEKTPOHHOU
CTPYKTYPBI MOJIEKYJI C UX
r€OMETPUYECKUM CTPOCHHEM

(Ha mpUMeEpe COETMHEHNI 3JIEMEHTOB
BTOPOIO MEPUOJIA).

[IpencraBieHne 0 KOMIIJIEKCHBIX
coennHeHHX. CocTaB KOMIUIEKCHOTO
MOHA: KOMILJIEKCOOOpa30BaTeb,
muranbl. KoopamHamoHHOE Yucio.
HomMenknaTypa KOMIUIEKCHBIX
COEIMHEHHI. 3HaYEHNE KOMIUIEKCHBIX
coequnenni. [lonstue

0 KOOPJIMHALIMOHHOW XUMUH.
BemecTsa MOJIEKYJIIPHOTO U
HEMOJIEKYJISIPHOT'O CTPOEHUS.

THuIbI KPUCTAIUTUYECKUX PELIETOK
(CTpyKTyp) M CBOMCTBa BEILLIECTB.
[ToHATHE O IUCTIEPCHBIX CUCTEMAX.
Hctunneie pactBopsl. IIpencrasienne
0 KOJUIOUJIHBIX pacTBopax. CrocoObl
BbIPaKEHUS KOHLIEHTPALIUHA PACTBOPOB:
MaccoBas J10JI BEIIECTBAa B pacTBOPE,
MOJISIpHAst KOHUEeHTpauusi. HacelieHubie
Y HEHACBIILICHHBIE PACTBOPHI,
pacTBOpuMOCTbh. Kpucraminoruaparsl.

KPUCTAJUTMYECKOU PEIIETKH
KOHKPETHOTO BEIIECTBA.

OOBsACHITHL MEXaHU3M O0Opa30BaHUs
KOBAJICHTHOU CBsA3W (0OMEHHBIN 1
JOHOPHO-aKIENTOPHBI).
Onpenenarb BaIGHTHOCTh U CTENEHb
OKHUCJICHUS] XUMUYECKUX JIEMEHTOB
B COCIMHEHUSX PA3IUYHOTO COCTABA.
OOBICHATH 3aBUCUMOCTH CBOMCTB
BEIIIECTB OT BH/Ia XUMHUYECKOU CBSI3U
Y TUTIA KPUCTAIUTNYECKON PEIIETKH.

HpOBOI[I/ITB BBIYMCIICHUA
C UCITIOJIb30BAHHUEM ITOHATHA

«MaccoBas J0J1s1 BeleCcTBa
B PacTBOPE»
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Kitaccuduxanuyst 1 HOMEHKIaTypa
HEOPraHNMYE€CKUX BEILECTB.
JKCNePUMEHTATIbHbIE METOAbI
HU3yYeHHsI BelIECTB U UX MpeBpallleHuii:
e JleMOHCTpauuu:

— MOJENN KPUCTAJUIMYECKUX PEUIETOK.

e PacuérHble 3a7a4M:

— C HCIIOJIb30BAaHUEM ITOHATHUM
«MaccoBas J0J1s1 pACTBOPEHHOTO
BEIIECTBAY, «MOJISIPHAS] KOHLIECHTALIH

1.3

XUMHUYECKHUE PEAKIIAN

19

Knaccudukanus XuMruaeckux peakiiuit
B HEOPTraHUYECKOW U OPTaHUYECKON
XUMHUHU. 3aKOH COXPAHEHUSI MacChl
BEILIECTB; 3aKOH COXPAHEHUS U
MIPEBPAILEHUS SHEPTUH [TPYU XUMUYECKHUX
peakuusix. Temnobie 3hPexTs
XUMHAYECKUX PEAKLIHM.
TepmoxuMUYeECKHe YpaBHEHUS.
CKopoCTh XUMUYECKOW PEAKIINH, €€
3aBUCUMOCTH OT Pa3TUYHBIX (PaKTOPOB.
['oMOreHHbIE ¥ TETEPOTCHHBIE PEAKLIUH.
Karanu3 n katanus3atopsl

O6paTuMble 1 HEOOPATUMBIE PEAKIIUH.
Xumunyeckoe paBHoBecue. KoHcranTa
XUMHUYECKOT0 paBHOBeCHS. DAKTOPHI,
BJIMSIOLIME HA MOJIOKEHNE XUMUYECKOTO
PaBHOBECHS: TEMIIEpATypa, JaBJICHUE

PackpbIBaTh CMBICT H3y4aeMbIX
NOHATHUM (BBLIEATH UX XapaKTEPHbIE
NPU3HAKH) U IPUMEHSTD 3TU OHATUS
IPY ONKMCAaHUM COCTaBa U CTPOCHUS
BEILECTB, IJISI OOBSICHEHUS
OTIENBHBIX (PAKTOB U SABICHUIA.
KnaccudummpoBaTs XumMuyeckue
pEaKIMHU 10 pa3TUYHbIM PU3HAKAM
(4ucity U cocTaBy pearupyromux
BEIIECTB, TEIIIOBOMY 3D (DeKTy
peaxIyu, U3MEHEHHUIO CTeTIeHel
OKHCJICHHUS JIEMEHTOB,
00paTUMOCTH, Y4aCTHIO
KaTanu3aropa u T.11.);
CaMOCTOSITEJIEHO BHIOMPATh
OCHOBAHHUS U KPUTEPUU

IJIS KITaCCU(UKAIIMA XUMHUECKIX
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Y KOHILICHTPAIlUM BEMIECTB, yYaCTBYIOIIHUX
B peakuuu. [Ipuanun Jle [laTense.
DJIEKTPOJIUTAYECKAS JUCCOLIMALIUSL.
CuiibHBIE M CJTa0bIe SJIEKTPOJIUTHI.
Crenenp mucconmanuu. HMounoe
npouzgederue 600vl. Cpesia BOIHBIX
pPacTBOPOB: KUCIIOTHAsI, HEUTPAJIbHAS,
mieJiouHass. BoopoaHbIi 1OKa3aTelb
(pH) pactBopa. I'uxponus coneil.
Peaximun nonnoro ooOMeHa.
OKHCIUTENHLHO-BOCCTAHOBUTEILHBIC
peakiuu. CTeneHb OKUCICHUSI.
OxucHTeNIh 1 BOCCTAHOBUTEb.
IIpoueccel okucieHus u
BOCCTaHOBJICHHUS. BaxkHeime
OKHCJIMTEIN ¥ BOCCTAHOBUTEIN. MeTo
AJIEKTPOHHOTO OajaHca. DJIEKTPOJIN3
PacTBOPOB U PACILIABOB BEIIECTB.
JKCIEPUMEHTAIbHbIE METOIbI
HU3yUYEeHHUS BelIeCTB M UX
NpeBpaLeHUN:

e JleMOHCTpauuu:

— Ppa3yoKEHUE NEPOKCUIA BOAOPOIa
B IMPUCYTCTBUU KaTaln3aTopa.

e JlabopaTopHbIE OTBITHI:

— MPOBEAECHUE PEAKIIUI HOHHOTO
oOMeHa;

peaKuuu.

OOBSACHATH 3aKOHOMEPHOCTH
MPOTEKAHUS XUMUYECKUX PEAKIINM

C YYETOM UX SHEPTreTUYECKUX
XapaKTEPUCTHK, XapaKTep U3MEHEHUS
CKOPOCTH XMMUYECKON PEeAKIINU

B 3aBUCUMOCTH OT Pa3JIMYHBIX
(bakTOpOB, a TAKXKE XapakTep
CMEILIEHHS] XUMUYECKOTO PABHOBECHS
1OJ1, BIMSHAEM BHEITHUX
BO3JICUCTBUN (ITPUHIINT

Jle Illatenne).

PackppIBaTh CyIIHOCTB:
OKHCJINTEIIEHO-BOCCTAHOBHUTEIBHBIX
PEAKILNI TIOCPEICTBOM COCTABIICHUS
AIIEKTPOHHOTO OanaHca 3TUX
peakIuii; peakiyii HOHHOro 0OMeHa
IyTE€M COCTAaBJICHUS UX MOJIHBIX U
COKpaIIEHHBIX MOHHBIX YPaBHECHMUIA;
peakuuii THAPOJIN3a, PEAKIINT
KOMILIEKCOOOpa30BaHHUs

(Ha mpuMepe rTUIPOKCOKOMILIEKCOB
IIUHKA W aJTFOMUHUSA).

[IpoBOIUTH U ONTUCHIBATH
XUMHUYECKUN SKCIIEPUMEHT:
OTpEeICJICHUE CPEJIbl BOJHBIX
PacTBOPOB BEIIECTB; MPOBEACHUE
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— OIpeJeNeHrue Cpeibl paCTBOPOB
BEILIECTB C MOMOIIIbIO YHUBEPCATHHOTO
MHJMKATOpAa.

e [IpakTueckue pabOTHI:

Ne 1. Biustaue pa3nudabix akTopoB

Ha CKOPOCTh XUMHYECKOHN pPeakiinu;

No 2. Bnusitnue paznuuHbIX (pakTopoB

HA MOJIOKEHUE XMMUYECKOTO PABHOBECHS;
No 3. XumMnueckue peakiu B pacTBOpax
AIEKTPOJIUTOB.

e PacuérHeie 3anaun:

— Ppacy€Tbl MACCHI BEILLIECTBA

WM 00beMa ra30B MO U3BECTHOMY
KOJINYECTBY BEIIECTBA, MacCe

WM 00bEMY OJTHOTO M3 yYaCTBYIOIIHNX

B PEaKIMU BEIIECTB;

— BBIYUCJIEHUE MACCOBOU 10U U
MOJISIPHOM KOHILIEHTPAIIMU BEIIECTBA

B PacTBOpE;

— BBIUKCIIEHUE MacChl (00beMa,
KOJIMYECTBA BEUIECTBA) MPOAYKTa
peaKIuu, €CJIU OJTHO U3 BEIIECTB 1aHO

B BHJIE PACTBOPA C ONPEAECIECHHOMN
MacCOBOM JI0JIEW paCTBOPEHHOTO
BEIECTBA

peakiuii HOHHOIO 0OMEHA; U3yUeHue
BIIMSTHUS Pa3IUYHBIX (PAKTOPOB

HAa CKOPOCTb PEAKLIUU U TTOJ0KEHNE
XUMHUYECKOTO PABHOBECHS.
CrnenoBaTh npaBuiaM MOJIb30BaHUS
XAMHUYECKOU TTOCYIOU 1
71a00paTOPHBIM 000PYTOBAaHUEM.
IIpencraBisATs pe3ynbTaThl
XUMHUYECKOTO IKCIIEPUMEHTA

B (hopMe 3amncu ypaBHEHUH
COOTBETCTBYIOIIMUX PEAKIUN

Y 1eJ1aTh BBIBOJIBI HA UX OCHOBE.
IIpoBOAUTE BBIYMCIICHHUS:

C HCTOJIb30BAHUEM MOHATHS
«MaccoBast 10JIs1 BEILLIECTBA

B PaCTBOPE, @ TAKIKE MO0 YPAaBHEHUSIM
XUMHAYECKUX PEAKLIUN, B TOM YHCIIE
TEPMOXUMUYECKUE PACYETBI

Hroro o pazneny

39

54



Pasnen 2. Heopranmueckasi Xumust

2.1 | Hemeramnbl

31

[TonoxxeHre HEeMeTaIoB

B [leproauueckon cucreme XMuMHUYECKUX
anemeHToB [[.M1. MenpaeneeBa u
OCOOCHHOCTH CTPOSHHUSI UX aTOMOB.
dusuyeckre CBOMCTBA HEMETAJIOB.
AnoTponus HEMETAIJIOB (Ha IpUMeEpe
KHCJ0poaa, cepsl, hochopa u yriaepojaa).
Bonopoa. [onydenue, ¢puzndeckue u
XUMHUYECKUE CBOMCTBA (peakinu

C MeTaJUIaMU U HeMeTaJlJITaMHU,
BOCCTAHOBJICHHE OKCHJIOB U COJICH).
I'mapunel. TONIMBHBIE 3JIEMEHTHL.
["amorensl. Haxoxaenue B npupoe,
CHOCOOBI MOTY4YEHUS (PUINUECKUE U
XUMHUYECKHE CBOMCTBA.
I'anorenoBogopoasl. Baxxuenmue
KHUCJIOPOJICOIEPIKAIIME COCTUHEHUS
rajioreHon. JlaGopatopHeie u
MIPOMBITTUICHHBIC CTIOCOOBI TIOTYUCHUS
rajoreHoB. [ [puMeHeHne rajJoreHoB U UX
COCIMHEHUU.

Kucnopon, o3on. JlabopaTopHbie u
MIPOMBIIICHHBIE CTIOCOOBI MOJTYYCHUS
Kucaopoaa. GPu3nuecKkue U XUMUYECKHE
CBOICTBA KUCJIOPOJa U 030HA; UX
npuMeHeHue. OKCUJIbl U IEPOKCHU/IBI.

PackpbIBaTh CMBICT U3y4aeMbIX
MOHATUH (BBLIETSATH UX XapaKTepHbIE
MPU3HAKHN) U IPUMEHSTH 3TH MOHATHUS
IIPU OMHCAHUH COCTaBa U CTPOCHHUS
BELIECTB, AJI1 OObSICHEHUS
OTJENbHBIX (DAKTOB U SIBJICHHIA.
OOBACHATDH 00IIHE 3aKOHOMEPHOCTH
B U3MEHEHUU CBOMCTB HEMETAJIIOB U
UX COEIMHEHUN C YYETOM CTPOEHUS
MX aTOMOB U IOJIOKEHHS

B [Iepnonnueckon cucreme
XUMHUYECKUX 3JIEMEHTOB

J1. 1. MeHneneena.
XapakTepu3oBaTh (OMKUCHIBATH)
oO11re XUMHUYECKHe CBOMCTBA
HEMETAJIOB, UX BAKHEUIINX
COCAMHEHNH, TIOATBEPKIAS ITO
ONKCaHUE NPUMEPAMH YPABHEHHI
COOTBETCTBYIOIINX XUMHUYECKHUX
peaKuuu.

CocTaBisATh ypaBHEHUS
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
PEeaKInii U peakiuii HOHHOTO 0OMeHa
U PacCKpbIBATh UX CYIIHOCTb

C MTOMOIIBIO DJIEKTPOHHOTO OanaHca
Y NOHHBIX YPABHEHUM.
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Cepa. Haxoxnenue B mpupojie, Cnocoobl
MOTy4eHUs1, PU3HMIECKIE M XUMUYECKHE
cBorictBa. CepoBOOPOI, CYyIb(DHIBI.
Oxkcupsl cepri(IV) u (VI). Cepuucras u
CepHasi KUCJIOTHI ¥ X COJIH.
Oco0eHHOCTH CBOMCTB CEPHOM KUCIIOTHI.
[IpumeHenue cepol U €€ COEUHEHUM.
Azot. HaxoxieHue B mpupo/ie, Criocoobl
MOTy4eHUs1, PU3MIECKIE M XUMUUYECKHE
cBolcTBa. AMMHAK, HUTPUbL. OKCHJIBI
a30Ta. A30THCTasi U a30THAsI KUCJIOTHI U
ux cond. OCOOEHHOCTH CBONCTB a30THOU
kucnoThl. [I[pumMeHeHne a3ora u ero
COCTMHEHMI. A30THBIC yIOOpEHUSI.
®dochop. Haxoxaenue B mpupo/e,
CIIOCOOBI TTOTYyYeHHUsI, PU3UIECKUE U
XUMUYecKre cBorcTBa. Dochuan u
dhochun. Oxcuanl pocdopa,
optodocdopHas KUCIIOTa U €€ COH.
Memadghocgpopras u nupoghocgpopras
Kuciomol, pocghopucmas u
Gochoprosamucmas Kuciomol.
[Ipumenenue dhocdopa u ero
coequHenuit. DocdopHbie y100peHuUs.
Yraepoa. Haxoxnenue B mpupone,
CIIOCOOBI MTOTyYeHHUsI, PUUIECKUE U
XUMHUYECKHE CBOMCTBA. OKCUIIBI

XapakTepu30BaTh BIUSHUE
HEMETAJUIOB U UX COEIMHEHHI

Ha YKMBbIE OPTAHU3MBI; ONUCHIBATh
IPUMEHEHHE B PA3IUYHBIX 00JaCTsIX
IIPAKTUYECKOU AEATEIBHOCTH
YEJI0BEKa.

ITonTBEepKaaTh CyleCTBOBAHUE
TEHETUYECKOU CBA3U MEXKIY
HEOPraHNYECKUMH BEIIECTBAMU

C IOMOIIBIO YPABHEHU I
COOTBETCTBYIOIINX XUMUYECKUX
peaKuuu.

IIpoBoauTh peaknumy,
MOATBEPKIAOIINE KaUeCTBEHHBIN
COCTaB BEIIECTB; PACIO3HABATH
ONBITHBIM MYTEM aHHOHBI,
MIPUCYTCTBYIOIINE B BOJHBIX
pacTBopax.

Habmonate 1 onuckiBaTh
JNEMOHCTPALMOHHBIN SKCIIEPUMEHT;
CaMOCTOSITEJIbHO TUIAHUPOBATh,
MIPOBOAUTH U OMUCHIBATH
XUMHUYECKUN SKCIIEPUMEHT
(JtabopaTopHBIE OTIBITHI U
MPaKTUYECKHUE pabOThI);
MIPEACTABIATh PE3YJIBTATHI
XUMHYECKOTO KCIIEPUMEHTA
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yriepoaa(Il) u (IV), yronbHast kKuciora u
ee conu. [Ipumenenue yrnepozaa u ero
COCIMHEHMM.

Kpemuuii. Haxoxaenue B npupoje,
CHOCOOBI MOTy4YeHHUs, PU3NUECKHe U
XUMHu4eckue cBorctra. Okcua
kpemHusI(I1V), kpeMHueBas kuciora,
cuiIMKaThl. [[puMeHenne KpeMHus U ero
coenuHeHnit. CTEKJI0, ero rnoxy4eHue,
BU/IbI CTEKOJL.

JKcHepUMeHTAIbHbIE METOIbI
U3y4YeHUs BelleCTB M UX NMpeBpalleHnii:
e J/[emoHCTpauu:

— 00pas3libl HEMETAIJIOB,

— TopeHue cepsl, pocdopa, xKenesa,
MarHusi B KUCJIOPO/IE.

e JlabopaTOpHBIE OTIBITHI:

— Ka4eCTBEHHbIE PEAKIUU

Ha HEOPTaHUYECKUE NOHBI U KATUOH
BOJIOPO/A;

— TIOJIy4Y€HHE U COOMpaHUe ra3os.

e [IpakTueckue pabOThI:

Ne 4. Pemrenne s3kciepriMeHTaIbHBIX
3a/1a4 1o teMe «l amoreHs;

Ne 5. Pemenune skcriepuMeHTaIbHbIX
3az1a4 1o TeMe «Cepa u ee COSAUHEHUSD.

B (hopMe 3aIUCH YpaBHEHUH
COOTBETCTBYIOIINX PEAKILIN U 1€JIATh
BBIBO/IbI HA UX OCHOBE.

CrnenoBath mpaBuiiaM MOJIb30BAHMS
XAMHUYECKOU TTOCYIOU 1
71a00paTOPHBIM 000PYOBAHUEM.
[TpoBOAUTH BBIUKCIICHUS

10 YPABHEHHSIM XUMHYECKUX
peaKuuu.

CamMOoCTOSTENBHO NIJIAHUPOBATH U
OCYIIECTBIISITH CBOIO
MMO3HABATEIbHYIO JEATEIbHOCTD;
MIPUHAMATh AKTUBHOE y4aCTHE

B IPYNIIOBOM y4eOHOMU JAeATEIbHOCTH
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Ne 6. Pemienue skcnepruMeHTaIbHBIX
3aja4 1o TeMe «A30T u pocdop 1 ux
COCIMHEHUS.

e PacuérHsie 3anaun:

— BBIYMCJICHUE MAcChl BEIIECTBA
i 00beMa ra3oB M0 U3BECTHOMY
KOJINYECTBY BEIIECTBA, MACCE WU
00BEMY OJTHOTO U3 YYaCTBYIOLIUX

B PEaKLUH BEIECTB;

— BBIYKCIIEHUE Macchl (00beMa,
KOJINYECTBA BEIIECTBA) MPOAYKTOB
peaKIu, eCIM OJTHO U3 BEIIECTB UMEET
PUMECH;

— BBIYHUCJICHHE MacChl (00beMa,
KOJIMYECTBA BEIIECTBA) MPOAYKTa
pEaKIMu, €CIM OJTHO U3 BEIIECTB JaHO
B BUJIC PAcCTBOPA C ONPEAECICHHON
MacCOBOM J10JIEM PACTBOPEHHOIO
BEIIIECTBA;

— BBIYMCJICHUE BBIXOJa MIPOAYKTA
peaKIMu OT TEOPETUYECKH BO3MOKHOTO

22

MeTtasuibl

23

[Tonoxenne metamos B [lepuoauueckont
CHUCTEME XMMHUYECKHUX DJIICMEHTOB.
Oc0OEHHOCTH CTPOCHHMS DIIEKTPOHHBIX
000JI04€K aTOMOB METAJIJIO0B.
Pacnpocmpanenue xumuueckux
NeMEeHMOB-MeMALIO8 8 3eMHOLL KOpe.

PackppIBaTh CMBICIT H3y4aeMbIX
MOHATUH (BBIICTATH UX XapaKTePHBIC
MIPU3HAKH ) U TIPUMEHSITH STH MTOHSATHUS
P ONMCAHUH COCTaBa U CTPOCHUS
HEOPTraHWYECKUX BEIICCTB,

JU1s1 OOBSCHEHUS OT/ICJIbHBIX (PaKTOB
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O6mme pu3nyeckne CBOWCTBA METAJIIOB.
[IpumeHeHne MeTamioB B ObITY, IPUPOJIE
1 TexHuke. CIritaBbl METAIIOB.
DIJIEKTPOXUMHUYECKUH sl HANIPSHKCHU N
MeTaioB. O61Me CriocoObl TOTYYEHHUS
METAJJIOB: TUAPOMETAILTYPIHS,
MIAPOMETAILTYPI s, JIEKTPOMETAIUTYPI U
[ToHATHE O KOPPO3UU METAIIOB.
CriocoOsI 3a1UThl OT KOPPO3HHU.

OO6111ast XapaKTepucTUKa METAIIIOB
[A-rpynns [leproanaeckoil cUCTEMBI
XUMHYECKHUX 3JIeMEeHTOB. HaTpuit u
Kalluii: moJay4yeHue, pusndeckue u
XUMHYECKUE CBOKMCTBA, IPUMEHEHHE
IIPOCTBIX BELIECTB U UX COCTMHEHUN.
OO611ast XxapaKTepUCTUKA METAJIIIOB
ITA-rpynms! [Ieproauyueckoii cucTeMsl
XMMHUYECKUX JIEMEHTOB. Maruuut u
KaJIbLIMI: TTOTy4yeHue, Gu3ndecKue u
XUMHAYECKUE CBOMCTBA, IPUMEHEHHE
IIPOCTBIX BELIECTB U UX COCTMHEHUN.
XKecTkocTb BOJIBI U CITOCOOKI €€
YCTPAHEHHUS.

AmoMHUHMI: TONTy4eHue, GU3NUYECKUE U
XUMHYECKUE CBOKMCTBA, IPUMEHECHHE
IIPOCTOTO BEUIECTBA U €r0 COCTUHEHUM.
AMdoTepHbie CBOICTBA OKCHIA U

U SBJICHUMU.

OOBACHATH 001IIME 3aKOHOMEPHOCTHU
B U3MEHEHUH CBOMCTB 3JIEMEHTOB —
METAJUIOB U UX COEAUHEHUH C yUETOM
CTPOEHMS UX aTOMOB U MOJIOKECHHS
B [Iepuonnueckon cucreme
XUMHYECKUX DJIEMEHTOB

J1. 1. Menneneena.
XapakTepusoBaTh (OMHUCHIBATH)
o0Ie XMMIUIECKUE CBOMCTRA
METAJJIOB, UX BAXKHEUIIINX
COEAMHEHNH, TOATBEPKIAS ITO
ONMCaHHE NPUMEPAMU YPABHEHU I
COOTBETCTBYIOIINX XUMHUYECKHUX
peaKinii; NPUMEHEHHE METAJIIOB

B Pa3JIMYHbBIX 00JaCTIX
IIPAKTUYECKOU AEATEIBHOCTH
YEJI0BEKA, @ TAKXKE UCIIOJIb30BaHUE
UX JJISI CO3JaHUsl COBPEMEHHBIX
MATEPUAIIOB U TEXHOJIOTUU.
OnuceIBaTh CIIOCOOBI 3AIIUTHI
METAJJIOB OT KOPPO3UHU.
PackppiBaTh CyIIHOCTh
OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX
peaKuui MOCPEACTBOM COCTABIICHHUS
AIIEKTPOHHOTO OanaHca 3TUX
pEaKLIUH.
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TUAPOKCHIA ATTFOMUHUSA,
'UAPOKCOKOMITIIEKCHI ATFOMUHUS.
OO111as1 XapaKTepUCTHKA METAILJIOB
nmo6ouHbIx oarpynin (b-rpyrm)
ITeprnoanyeckou CUCTEMBI XUMUYECKUX
AJIEMEHTOB.

DU3NUECKUE U XUMUYECKHE CBOMCTBA
Xpoma U ero coeguHeHuil. OKCUabl U
ruapokcuasl xpoma(Il), (IIT) u (VI).
Xpomathbl U JUXPOMAThI, UX
OKHCJIUTEbHBIE CBOMCTBA. [lonyuenue n
MpUMEHEHUE XpoMa.

DuU3NUECKUE U XUMUYECKHUE CBOKMCTBA
Maprasiia u ero coeiuHeHnii. OCHOBHBIE
coeaunenus maprasua (1), (IV), (VI) u
(VII). [Tepmanranat kanus, ero
OKHUCJIUTENbHbIE CBOMCTBA.

DU3NUECKUE U XUMUYECKHUE CBOKCTBA
’Kese3a U ero coeuHeHnit. OKCupl,
ruapokcusl 1 conu xenesa(ll) u (1171).
[TonyyeHue u npuMEHEHUE JKee3a U €ro
CIUTaBOB.

Menp: nonyuenue, puznueckue u
XUMUYECKUE CBONCTBA, TPUMEHEHUE
MIPOCTOrO BEIIECTBA U €TI0 COSAMHEHUH.
[uuk: monydenue, GU3NIECKUE U
XUMUYECKHE CBOMCTBA, TPUMEHEHHE

IIpoBoauTh peaknumy,
MOJITBEP K TIAIOIIUE XapAKTEPHBIE
CBOMCTBA N3y4aeMbIX BEILECTB,
pacro3HaBaTh ONBITHBIM ITyTEM HOHBI
METAJIJIOB, IPUCYTCTBYIOIINE

B BOJIHBIX pacTBOpax.

[IpoBoaUTH U OMHCHIBATH
XUMHYECKUN IKCIIEPUMEHT
(JtaGopaTopHBIE OTBITHI U
npaKTHIecKue paboThl);
IPECTaBIATh PE3YJIbTAThI
XUMHUYECKOT0 SKCIIEPUMEHTA

B (hopMe 3anncu ypaBHEHUH
COOTBETCTBYIOILIMX PEAKIIUH U JeNIaTh
BBIBOJIbI HA UX OCHOBE.

CrnenoBaTh IpaBUIIaM M10JIb30BaHMS
XUMHUYECKON OCYA0N U
71a00paTOPHBIM 000PYTOBAaHUEM.
ITpoBOAUTH BBIUMCIIEHUS

M0 YPaBHEHUSIM XUMHUYECKUX
pEaKLIUH.

CaMOCTOATENBHO IIJIAHUPOBATh U
OCYULIECTBJISITH CBOIO
MIO3HABATENIbHYIO JAESITEIbHOCTD;
NPUHUMATh AKTUBHOE y4acTHe

B IPYIIIIOBOM yueOHOM AESITETbHOCTH
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IIPOCTOTO BEUIECTBA U €0 COSANHEHUH.
AMdoTepHbie CBOICTBA OKCHIA U
TUAPOKCUIA IUHKA, TUAPOKCOKOMILIEKCHI
LMHKA.

JKCNePUMEHTATIbHbIE METOAbI
H3y4eHHUs] BELIeCTB M MX NpeBpalleHuii:
e JleMOHCTpanuu:

— KoJuieKIus « MeTauibl U CILIaBbIY;

— B3aMMOJECHUCTBUE HIETOYHBIX U
LIEJI0YHO3EMEBHBIX METAJIOB C BOJIOM
(BO3MOHO HCIIOJIb30BaHUE
BHJIEOMATEPUAIIOB).

e JlaGopaTOpHBIE OTIBITHI:

— B3aMMOJECHCTBUE LIEJTOYHBIX U
IEJI0YHO3EMETBHBIX METAJIOB C BOJIOM
(BO3MOHO HCIIOJIb30BAaHUE
BHJIEOMATEPHUAIIOB);

— B3aUMOJICHCTBUE THUJIPOKCHUIOB
AJIOMHUHUS U IUHKA C PaCTBOpaMHU
KHUCJIOT U IIECI0YEH;

— KA4eCTBEHHbIC PEAKIIUH HA KATUOHBI
METaJUIOB.

e [IpakTueckue pabOThI:

Ne 7. Pemenune sKkcriepuMeHTaIbHBIX
3a1a4 1o TeMe «MeTasuibl IJTaBHbIX

MOJITPYIII»;
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Ne 8. Pemienne skciepruMeHTATBHBIX
3a/1a4d o TeMe «MeTayTbl MOOOYHBIX
MOATPYIIID.

e PacuérHbie 3a1aun:

— BBIYHUCJIEHUE MacChl (00beEMa,
KOJINYECTBA BELIECTBA) MPOAYKTA
peaKuuu, €CIU OJHO U3 BEIIECTB TAHO
B BUJIEC PACTBOPA C ONPEAECICHHOU
MacCOBOM JI0JIEW paCTBOPEHHOTO
BEILIECTBA, WJIK UMEET IPUMECH;

— BBIYHUCJICHHE MacChl (00beMa,
KOJIMYECTBA BEUIECTBA) MPOAYKTa
peaKuuu, €CIU OJHO U3 BEIIECTB TAHO
B BUJIC PACTBOPA C ONPEAECICHHOU
MacCCOBOM JI0JIEW paCTBOPEHHOTO
BELIECTBA;

— BBIYUCJIEHUE BBIXO/a MPOAYKTA
pEeaKuuu OT TEOPETUUECKU BO3MOKHOTO

Htoro no pazaeny 54

Pasznen 3. Xumus u :KU3Hb

3.1 | MeToabl no3HaHUSA 9 Ponpb xumuu B obecrieyeHuu PackpbIBaTh poJib XUMUU B pELIEHUU
B XMMHHU. YCTOMYMBOIO Pa3BUTHS YEJIIOBEUECTBA. YHEPreTUUECKUX, CHIPbEBBIX U

XUMUSA U )KU3HD

[TonsTue o HAaYYHBIX MCTOAAaX IMMO3HAHUSA

N MCTOOO0JIOTUHN HAYYHOI'O UCCIICIOBAHUS.

Haytlee IMPUHOUIIBI OpraHUu3alun
XUMHUYCCKOI'O ITPOU3BOACTBA.
HpOMBII]_UIeHHBIe CITOCOOBI IMOJIYUCHUSA

AKOJIOTHYECKUX TIPOOIIEM
YEJIOBEUCCTBA, OIMCHIBATH OCHOBHBIC
HaTpaBJICHUS PAa3BUTUS XUMHUYECKOM
HAYKH U TEXHOJIOTHH.

[TpumensTh mpaBuiia 0€30MacHOTO
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BOKHEHIIMX BEUIECTB (Ha MpuMepe
IIPOU3BOJICTBA AMMHAKa, CEPHON
KHUCJIOTHI, MeTaHoJIa). [[poMbllieHHBIE
CIOCOOBI MOJTYYEHUS METAJUIOB U
CIJIaBOB. XMMUYECKOE 3arpsI3HCHHE
OKPYXarOIIEH CPEABI U Er0 MOCIEICTBUA.
IIpobrema nepepabomku omxo006 u
no6ouHbIX NPodyKkmos. Poib xumMuu

B 00€CTICUCHUH dHEPTETUUECKON
6e3omnacHocTH. [lpunyunvt «3enenot
XUMUUY.

XUMUS ¥ 300POBBE YETIOBEKA.
JlexapcTBeHHbie cpencTia. [lpaBuia
MCIIOJB30BaHUS JIEKAPCTBEHHBIX
npenaparoB. Posb XxuMuu B pa3BUTHHU
MEIULIMHBI.

Xumus numy. OCHOBHBIE KOMITOHEHTHI
nun. [lumessie qo6aBku. Posb xumun
B 00€CIIEUEHUH ITHIIEBOIT OE€30IIaCHOCTH.
Kocmernueckue u mapdromepHbie
cpeactsa. berroBas xumus. [IpaBuna
0€301acHOro UCIOJIb30BaHUS MTPENnapaToB
OBITOBOI XMMHH B TIOBCETHEBHOMN KU3HHU.
XuMHS B CTPOUTEIBCTBE. BaxkHeunme
CTPOUTENbHBIE MaTEPUAIIbI (LIEMEHT,
6etoH). [Ipon3BOACTBO CTPOUTENBHBIX
MAaTEPHUAIIOB.

oOparieHus ¢ BEIecTBaMH,
HCIIOJIb3YEeMbIMH B IOBCEHEBHOM
KU3HU; a TAKXKe MpaBuia
0€301acHOro MOBEICHUS B IIEJISIX
cOepekeHus 3710POBbS U
OKPYKArOIIEH MIPUPOJHOU CPELBI;
MMOHUMATh OMACHOCThH BO3/ICUCTBUS
Ha KUBBIE OPTaHU3MBbI OITPEAEIEHHBIX
BENIECTB, cMbICI nmoka3arens [1J1K,
MOSICHSTH Ha MIPUMEpaxX CIOCOOBI
YMEHBILICHUS U IPEAOTBPALLICHUS UX
BPEIHOT'O BO3JEHCTBUS.
AHanu3upoBaTh U KPUTUUECKH
OLICHUBATh MH(POPMAIHIO, CBA3AHHYIO
C XMMUYECKUMU MPOIECCAMU U UX
BJIMSIHUEM Ha COCTOSIHUE
OKPYXaroIEn CPEBI.

Hcnonb30BaTh NOJyYEHHBIE 3HAHUS U
npeacTaBiIeHus o chepax
NEATEIIbHOCTH, CBA3aHHBIX C HAYKOU
Y COBPEMEHHBIMU TEXHOJIOTUSIMH,
KaK OCHOBY JIJIs OpDUEHTAIIUU

B BBIOOpE CBOEH OymyIiei
MpoQEeCCUOHANILHOM A TENbHOCTH.
Hcnonb30BaTh CUCTEMHBIE
XUMUYECKUE 3HAHUS 1J151 O0BSICHEHUS
Y IPOTHO3UPOBAHUS SIBJICHUM,
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XHUMUS B CEIbCKOM XO3SMCTBE.
Opranuyeckue 1 MUHEPaJIbHBIE
yI0OpeHUSL.

Heoprannueckue matepuaibl

(KOHCTPYKIIMOHHBIE MaTE€pHaIIbl, KPACKH,

CTEKJI0, KepaMuKa). Marepuasbl
JU1s1 3JIeKTpoHUKU. HanoTexHonoruu

HMMEIOIINX €CTECTBEHHOHAYYHYO
MPUPOAY, HPOTHO3ZUPOBATS,
AHAJIM3UPOBAThH U OLICHUBATh

C MMO3UIIMH PKOJIOTUUECKON
0e3011aCHOCTH ITOCJIEACTBHUS OBLITOBOM
Y MPOU3BOJICTBEHHOM AEATEIHLHOCTH
YyeJ0BEeKa, CBI3aHHOU

c mepepaboTKO BEIIECTB;
KCMOJIb30BaTh MOJYYEHHbIC 3HAHUS
JUTS1 IPUHSITUS] TPAMOTHBIX PEIICHHI
po0JieM B CUTYyaIUsX, CBSI3aHHBIX

C XUMHEMH.

[IpuauMaTh ygactue B 00CYKIEeHUN
po0JieM XUMUYECKON 1
JKOJIOTUYECKOW HANIPABICHHOCTH,
BBICKA3bIBaTh COOCTBEHHYIO MTO3UIIUIO
1o npoOseMe U mpearaTh
BO3MOXKHBIE ITYTU €€ PELICHUS

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

64



		2023-08-30T11:29:38+0800
	МУНИЦИПАЛЬНОЕ КАЗЕННОЕ ОБЩЕОБРАЗОВАТЕЛЬНОЕ УЧРЕЖДЕНИЕ СРЕДНЯЯ ОБЩЕОБРАЗОВАТЕЛЬНАЯ ШКОЛА № 5 Г. ТАЙШЕТА




